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WAVE MOTION

LECTURE SHEET (EXERCISE-l (LEVEL-I(MAIN)STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. Which of the following expressions is that of a simpleharmonic

progressive wave ?

A.y=Asin wt

B.y =Asin wt cos kx

C.y=Asin (wt-kx)

D.y =A cos kx



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_VuFJrgmCUujR

Answer: C

° Watch Video Solution

2.The displacement y of a particle in a medium can be expressed as

n
y= - GSin(lOOt + 20x + Z)m where t is in seconds and x in metres.

The speed of the wave is:

A.2000ms "1
B.5ms ™!
C.20ms"1

D. 5mms ™1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_VuFJrgmCUujR
https://dl.doubtnut.com/l/_eSkj4TlIfjGz
https://dl.doubtnut.com/l/_vUldRHHlJvEO

3. The equation of a transverse wave travelling on a rope given by
y = 10sinmt(0.01x - 2.00t) whrer y and x are in cm and t in second .This
maximum traverse speed of a particle in the rope is about

A.62.8 cm/s

B.75cm/s

C.100cm/'s

D. 121 cm/s

Answer: A

o Watch Video Solution

4. A progressive wave moves with a velocity of 36m/ s in a medium
with a frequency of 200Hz. The phase difference between two

particles seperated by a distance of 1Tcm is

A 40°


https://dl.doubtnut.com/l/_vUldRHHlJvEO
https://dl.doubtnut.com/l/_hTIYc3PQYfce

B. 20rad

9 g

Answer: C

o Watch Video Solution

LECTURE SHEET (EXERCISE-l (LEVEL-II(ADVANCED)STRAIGHT OBJECTIVE

TYPE QUESTIONS))

1. The displacement of the particle at x = 0 of a stretched string

t
carrying a wave in the positive x-direction is given by f(t) = Asin(}).

The wave speed is v. Write the wave equation.

[t X
A fix,t) = Asm(} - ‘—/)

X

B.f(x,t) = Asin(% + V_T)


https://dl.doubtnut.com/l/_hTIYc3PQYfce
https://dl.doubtnut.com/l/_41BzUQOym7Jo

C.flx,t) = Asin(t + V_T)

ot x
D.f(x,t) = Asm(:—r - V_T)

Answer: D

o Watch Video Solution

2.The coordinates of a particle moving in a plane are given by x (t) =

a cos (pt) and y (t) = b sin (pt), where a, b ( < a), and p are positive

constants of appropriate dimensions. Then:

A.x=0,20 cm and 40 cm

B.x=20m,40 cm and 60 cm

C.x=10m, 20 cm and 30 cm

D.x=4cm,10 cm and 15 cm

Answer: A


https://dl.doubtnut.com/l/_41BzUQOym7Jo
https://dl.doubtnut.com/l/_gtprGJVm5nOS

° Watch Video Solution

3. A motion is described by 'y = 3e”x.e”(-3t) where yx arc in metrd
and t is in seconds.
A.This represents equation of progressive wave propagating
along -x direction with 3ms 1
B. This represents equation of progressive wave propagating
along +x direction with 3ms 1
C.This does not represent a progressive wave equation.

D. Date is insufficient to arrive at any conclusion of this sort

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_gtprGJVm5nOS
https://dl.doubtnut.com/l/_qpkET2yY13Lm

4. the equation of a wave travelling along the positive x - axis ,as

shown in figure at t =0 is given by

A. 1sin

B. 1sin

C. 1sin

D. 1sin

Answer: B

| o Watch Video Solution


https://dl.doubtnut.com/l/_Aj2VkhUdUGSL

5. A pulse is propagating on a long stretched string along its length
taken as positive x-axis. Shape of the string at t = 0 is given by

= \/ﬂwhen |l <a=0 when |x| >a . What is the general
equation of pulse after some time 't', if it is travelling along positive

x-direction with speed V?

y(x, t)—\/a (x+Vt) when |x + Vt| < a =x+ Vt when |x+ Vt| > a
_ 2 2 _
B.y(x, t) = \/a® + (x - Vt)* when |x- Vi| <a =a when |x+ Vi 2 0
_ 2 2 _
C.y(x,t)—\/a - (x-Vt)® when |x-Vt| <a=0 when |[x-Vt| > a

D.

¥(x, t) = y/a® + (x + Vt)* when |x + Vt| < a = a when (x + V&) > a

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Aj2VkhUdUGSL
https://dl.doubtnut.com/l/_qXVCWpITeVqm

LECTURE SHEET (EXERCISEH (LEVEL-I(ADVANCED)MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS))

1. The equation of a wave travelling on a string stretched along the

X-axis is given by

i)
y—Ae a T

(a) Write the dimensions of A,aand T.
(b) Find the wave speed.
(c) In which direction is the wave travelling?

(d) Where is the maximum of the pulse located at t = Tand at t = 2T
?

A.The speed of the wave is a/T.

B. The wave is travelling along negative x-axis

C. The maximum of the pulse located att=Tis x=-a

D. The maximum of the pulse located at t = 2T is x = -2a


https://dl.doubtnut.com/l/_qXVCWpITeVqm
https://dl.doubtnut.com/l/_JowgXaQ9CNz5

Answer: A::B::C::D

o Watch Video Solution

2. A wave y = Acos(wt—kx) passes through a medium. If V is the
particle velocity and a is the particle acceleration then,
A.yV and 'a all are in the same phase
i
B.ylags behind V by a phase angle of 5
C.'a' leads y by a phase angle of

3n
D.'V' leads a by a phase angle of 5

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_JowgXaQ9CNz5
https://dl.doubtnut.com/l/_OyKHoHi4l9do

0.8
3.y(x,t) = represents a moving pulse where x and y

[(4x +56)2 + 5]

are in metre and t in second. Then,choose the correct alternative(s):
(a) pules is moving in positive x- direction

(b) in 2s it will travel a distance of 2.5m

(c) its maximum displacement is 0.16m

(d) it is a sysmmetric pulse

-~
{

A. pulse is moving in +ve x direction

B. in 2s it will travel a distance of 2.5m

C. its maximum displacement is 0.16m


https://dl.doubtnut.com/l/_DfYYJSp2BT7g

D. it is a symmetric pulse

Answer: B::C::D

o Watch Video Solution

4. A plane progessive wave of frequency 25Hz, amplitude 2.5 x 10~°m
and initial phase zero propagates along the negative x-direction
with a velocity of 300m/s. At any instant, the phase difference
between the oscillations at two points 6m apart the line of

propagation is

C.A=25x10"m

D.¢o=n

Answer: A::D


https://dl.doubtnut.com/l/_DfYYJSp2BT7g
https://dl.doubtnut.com/l/_ZHOTxN1ZgbnF

o Watch Video Solution

LECTURE SHEET (EXERCISE-I (LEVEL-II(ADVANCED)LINKED

COMPREHENSION TYPE QUESTIONS))

1. A travelling wave on a long stretched string along the positive x-

T X 2
axis is given by y = Smme (gsc_m ) . Using this equation answer the

following questions.

The velocity of the wave is
A.1m/s
B. 5m/s
C.1cm/s

D. Tmm/s

Answer: C

| o Watch Video Solution


https://dl.doubtnut.com/l/_ZHOTxN1ZgbnF
https://dl.doubtnut.com/l/_s7oMDmVJMBRU

2. A travelling wave on a long stretched string along the positlve x-

t X

2
axis is given by y = Smme (%% ) . Using this equation answer the
following questions.

At t =0, x =0, the displacement of the wave is

A.O

C.5mm

D. 10mm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_s7oMDmVJMBRU
https://dl.doubtnut.com/l/_9LfX0cx7UmYK

3. A travelling wave on a long stretched string along the positlve x-

T X 2
axis is given by y = 5mme (§5c_m ) . Using this equation answer the

following questions.

The plot of yand xat t =10 s is best indicated by



https://dl.doubtnut.com/l/_lKw2n9hUmiwu

v

Answer: B

o Watch Video Solution

LECTURE SHEET (EXERCISE-l (LEVEL-II(ADVANCED)MATRIX MATCHING

TYPE QUESTIONS))

1. Symbols have their usual meanings. Match the Column-l with

Column-ll:

Columun-1 Column-11

A) String slope versus time tat x = 0 for y = Asin(kx +@x) p)

B) Instantaneous velocity of particle versus time 1 q)
at x = 0 for y = Asin(kx —mx)

k\v
() Displacement of particle versus time t© ) )
at x = 0 for s = 5, sin(@t - kx)

D) Displacement of particle versus time t s)
at x = 0 for p = p; cos(kx —w 1)
where p represents pressure variation.


https://dl.doubtnut.com/l/_lKw2n9hUmiwu
https://dl.doubtnut.com/l/_Dh6nyPWwqIQN

o Watch Video Solution

LECTURE SHEET (EXERCISE-Il (LEVEL-I(MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. Two strings A and B, made of the same material, have equal
lengths. The cross sectional area of A is half that of B while the
tension on A is twice that on B. The ratio of the velocities of
transverse waves in A and B is

A. \/5:1

B.1:\/§

C.2:1

D.1:2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Dh6nyPWwqIQN
https://dl.doubtnut.com/l/_riPEhNPs9CxG

2. The density of the stretched string is changed by 2% without

change in tension and radius. The change in transverse wave

velocity.

A. 2% increase

B. 1% increase

C.1% increase or decrease

D. 4% change

Answer: C

o Watch Video Solution

3. A string of length L is stretched by L/20 and speed transverse
wave alon it is v. The speed of wave ehen it is stretched by L/10 will

be (assume that Hooke law is applicable)


https://dl.doubtnut.com/l/_riPEhNPs9CxG
https://dl.doubtnut.com/l/_57dJfH3kx7RW
https://dl.doubtnut.com/l/_ulolMc2NUEG0

A. 2v
B. v/\/z
C. \/Ev

D. 4v

Answer: C

° Watch Video Solution

4. Both the strings, shown in figure, are made of same material and

have same cross-section. The pulleys are light. The wave speed of


https://dl.doubtnut.com/l/_ulolMc2NUEG0
https://dl.doubtnut.com/l/_ggVsJgD1nJar

transverse wave in the string ABis vy and in CD it is v,, the v,/v, is

pipiteafiedic i sfiphgilelid i

VA
\Jﬁ

A1l

B.2

C./2


https://dl.doubtnut.com/l/_ggVsJgD1nJar

D.1//2

Answer: D

o Watch Video Solution

5. A wire of length L, is hanging vertically from a rigid support. If a
transverse wave pulse is generated at the free end of wire then

which of the following statement is wrong

A. Velocity at bottom end is zero

B. Velocity at top end is \/g_L

L
C. Time taken to reach the top end is 2\/5

D. Acceleration of wave is g

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ggVsJgD1nJar
https://dl.doubtnut.com/l/_mPmhJPnSp2Ms

6. The mass of a 10 m long wire is 100 grams. If a tension of 100 N is

applied, calculate the time taken by a transverse wave to travel from

one end to the other end of the wire.

A. 0.5s

B. O.1s

C.2s

D. 2.5s

Answer: B

o Watch Video Solution

LECTURE SHEET (EXERCISE-Il (LEVEL-I(ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS))



https://dl.doubtnut.com/l/_mPmhJPnSp2Ms
https://dl.doubtnut.com/l/_cKBuPkdCSeBe

1. A wire of variable mass per unit length p = px, is hanging from
the ceiling as shown in figure. The length of wire is [ . A small
transverse disturbance is produced at its lower end. Find the time

after which the disturbance will reach to the other ends.



https://dl.doubtnut.com/l/_OhwFmmSyugGa

1010
D.l/—
g
Answer: B

o Watch Video Solution

2. A block of mass M is attached with a string of mass m and length |
as shown in figure. The whole system is placed on a planet whose
mass and radius is three times the mass and radius of earth. Find

the ratio of maximum and minimum velocity of wave pulse. Assume


https://dl.doubtnut.com/l/_OhwFmmSyugGa
https://dl.doubtnut.com/l/_8PylYW5RdYPj

the acceleration due to gravity on the earth to be g.

Vmax m
A. =1/1+ —

Vmin M

Vmax _\/1 M
B. = + —

Vmin m

Vmax M-m
C. =

Vmin m
5 Vmax ~ M

<
s
3

min


https://dl.doubtnut.com/l/_8PylYW5RdYPj

Answer: A

° Watch Video Solution

3. A wave pulse starts propagating in the x direction along a non
uniform wire of length 10m with mass per unit length is given by
[ = po + ax and under a tension of 100N. The time taken by a pulse

to travel from the lighter end to heavier end
( = 10-2%kg/m and a = 9 x 10~3kg/ 2)'
Ho g/m and a g/m- | is

A. 22.27 sec

B. 2.27 sec

C.0.227 sec

D. 0.0227 sec

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_8PylYW5RdYPj
https://dl.doubtnut.com/l/_Tp4hnuOnnmsq

4. Figure shows the shape of part of a long string in which
transverse waves are produced by attaching one end of the string to

tuning fork of frequency 250 Hz. What is the velocity of the waves?

A.1.0ms™!

B.1.5ms" !

C.2.0ms1

D.2.5ms ™}

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Tp4hnuOnnmsq
https://dl.doubtnut.com/l/_38VHE6UbyYws

5. A wire of 9.8 x 10'3k% passes over a frictionless light pulley fixed
on the top of a frictionless inclined plane which makes an angle of
30 ° with the horizontal. Masses m and M are tied at the two ends of
wire such that m rests on the plane and M hangs freely vertically
downwards. the entire system is in equilibrium and a transverse

wave propagates along the wire with a velocities of 100m/s.

A.M = 5kg

<3
ENQSN

C.m = 20kg

I
L

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_aXhAjgruC5TN

6. A string vibrates with one loop between the fixed points A and B.
The ratio of magnitudes of maximum velocities of P and Q is [The
shape of string when P and Q having zero speeds as shown in the

figure].

A.2:3

B.l:\/z
C.1:\/§

D. none

Answer: B



https://dl.doubtnut.com/l/_nH6WU6ZghHZ6

| o Watch Video Solution

LECTURE SHEET (EXERCISE-ll (LEVEL-II(ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS))

1. A wave is travelling along a string. At an instant shape of the
string is as shown in the enclosed figure. At this instant, point A is

moving upwards. Which of the following statements are correct?

B

A.The wave is travelling to the right


https://dl.doubtnut.com/l/_nH6WU6ZghHZ6
https://dl.doubtnut.com/l/_CrrscJEHzu1d

B. Displacement amplitude of the wave is equal to the

displacement of B at this instant

C. At this instant velocity of C is also directed upwards

D. Phase difference between A and C may be equal to n/2 if

x =A/4

Answer: B::D

o Watch Video Solution

2. A transverse waves is travelling in a string. Study following
statement.

(i) Equation of the wave is equal to the shape of the string at an
instant t. (ii) Equation of thhe wave is general equation for
displacement of a particle of the string (iii) Equation of the wave

must be sinusoidal equation (iv) Equation of the wave is an equation


https://dl.doubtnut.com/l/_CrrscJEHzu1d
https://dl.doubtnut.com/l/_vhOoumKHQtF9

for displacement of the particle at one end only.correct statement

are

A.is the general equation for displacement of a particle of the

string at any instant 't'.

B. is the equation of the shape of the string at any instant t.

C. must have sinusoidal form

D. is an equation of displacement for the particle at any one end

at a particular time 't'.

Answer: A::B::C::D

° Watch Video Solution

3. The energy per unit area associated with a progressive sound

wave will be doubled if


https://dl.doubtnut.com/l/_vhOoumKHQtF9
https://dl.doubtnut.com/l/_mjXl5bh0nLDo

A. the amplitude of the wave is doubled
B. the amplitude of the wave is increased by 50%
C. the amplitude of the wave is increased by 41%

D. the frequency of the wave is increased by 41%

Answer: C::D

o Watch Video Solution

4. A uniform rope of mass M length L hangs vertically from the
ceiling, with lower end free. A distbance on the rope trvelling
upwards starting from the lower end has a velocity v. At a point P at

distance x from the lower end.

A. Tension at point P is mg

B.v=\/)5

C.V:\/%


https://dl.doubtnut.com/l/_mjXl5bh0nLDo
https://dl.doubtnut.com/l/_FKCQTYsPrwO7

M
D. Tenstion at point P is (z )xg

Answer: B::D

o Watch Video Solution

LECTURE SHEET (EXERCISE-I (LEVEL-I(ADVANCED) INTEGER TYPE

QUESTIONS))

1. A loop of a string of mass length p and redius R is rotated about
an axis passing through centre perpendicular to the plane with an
angular velocity w.A small disturbance is created in the loop having
the same sense of rotation. The linear speed of the disturbance

observer is

o Watch Video Solution



https://dl.doubtnut.com/l/_FKCQTYsPrwO7
https://dl.doubtnut.com/l/_tV4BrI7hCro0

2. The diameter of a stretched string is increased 3%, keeping the
other parameters constant then the velocity is x% decreases what is

the value of x ?

o Watch Video Solution

3. If the earth were to spin faster, acceleration due to gravity at the

poles :

o Watch Video Solution

LECTURE SHEET (EXERCISE-III (LEVEL-(MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. The length of a string attached to two rigid supports is 40 cm. The

maximum wavelength in cm of a stationary wave produced on it is :


https://dl.doubtnut.com/l/_QgEsJS2xJ6LI
https://dl.doubtnut.com/l/_m9R3kCclP4zq
https://dl.doubtnut.com/l/_KS76d3Dq8x4m

A. 20cm

B. 80cm

C.40cm

D. 120cm

Answer: B

° Watch Video Solution

2. The length of a sonometer wire AB is 100 cm, where should the

two bridges be placed from A to divide the wire in 3 segments whose

fundamental frequencies are in the ratio of 1:2:6

A.30cm, 90 cm

B. 60cm, 90 cm

C.40cm,80cm

D.20cm, 30 cm


https://dl.doubtnut.com/l/_KS76d3Dq8x4m
https://dl.doubtnut.com/l/_izj134DI6elp

Answer: B

° Watch Video Solution

3. When the tension in a string is increased by 44%. the frequency

increased by 10Hz the frequency of the string is

A.100 Hz

B. 200 Hz

C.150 Hz

D. 50 Hz

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_izj134DI6elp
https://dl.doubtnut.com/l/_slLK13y6JdTA

4. To increase the frequency by 20 %, the tension in the string

vibrating on a sonometer has to be increased by

A. 044

B.0.33

C.0.22

D.0N

Answer: A

° Watch Video Solution

5.The ends of a stretched wire of length L are fixed at x =0 and x = L,
In one experiment, the displacement of wire is y; = Asin(mx/L)sinwt
and energy is E; and in another experiment its displacement is

Y5 = Asin(2nx/L)sin2wt and energy is E,. Then


https://dl.doubtnut.com/l/_6siyLFX7t1fD
https://dl.doubtnut.com/l/_1EKhebPXD8Yr

AE,=E,

B.E, = 2E,

C.E, =4E,

D.E, = 16E,
Answer: C

o Watch Video Solution

6. Transverse waves are generated in two uniform wires A and B of
the same material by attaching their free ends to a vibrating source
of frequency 200 Hz. The Area of cross section of A is half that of B
while tension on A is twice than on B. The ratio of wavelengths of

the transverse waves in A and B is

A.1:\/§

B.\/E:l


https://dl.doubtnut.com/l/_1EKhebPXD8Yr
https://dl.doubtnut.com/l/_0UuEMgRjKual

C.1:2

D.2:1

Answer: D

° Watch Video Solution

7. A somoneter wire resonates with a given tuning fork forming
standing waves with five antindoes between the two bridges when a
mass of 9 kg is suspended from the wire. Resonates with the same
tuning fork forming three antindoes for the same postions of the
bridges. the value of M is

A. 25kg

B. 5kg

C.12.5kg

D. 1/25kg


https://dl.doubtnut.com/l/_0UuEMgRjKual
https://dl.doubtnut.com/l/_FHDaL3sl26PT

Answer: A

° Watch Video Solution

8. Two vibrating strings of the same material but lengths L and 2L
have radii 2 r and r respectively. They are strectched under the same
tension. Both the strings vibrate in their fundamental modes, the
one of length L with frequency n; and the other with frequency n,.

The ratio n;/n, is given by

2

4

8

1
A 2
B.4

C.8


https://dl.doubtnut.com/l/_FHDaL3sl26PT
https://dl.doubtnut.com/l/_S4stSsUUmMfn

D.1

Answer: D

o Watch Video Solution

9. An object of specific gravity p is hung from a thin steel wire. The
fundamental frequency for transverse standing waves in the wire is
300 Hz. The object is immersed in water, so that one half of its

volume is submerged . The new fundamental frequency (in Hz) is

2p-1\1/2
A.300| —
2p


https://dl.doubtnut.com/l/_S4stSsUUmMfn
https://dl.doubtnut.com/l/_JWdhTMNvCzPa

Answer: A

o Watch Video Solution

10. A wave representing by the equation y = Acos(kx - wt) is

suerposed with another wave to form a stationary wave such that

point x = 0 is a node. The equation for the other wave is

A. asin(kx + wt)

B. -acos(kx - wt)

C. -acos(kx - wt)

D. -asin(kx - wt)


https://dl.doubtnut.com/l/_JWdhTMNvCzPa
https://dl.doubtnut.com/l/_XCYE8vR5ujLs

Answer: C

o Watch Video Solution

LECTURE SHEET (EXERCISE-II (LEVEL-I(ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS))

1. A pulse shown here is reflected from the rigid wall A and then from

free end B. The shape of the string after these 2 reflection will be



https://dl.doubtnut.com/l/_XCYE8vR5ujLs
https://dl.doubtnut.com/l/_tmYc8D0gkxgG

C.
4’3 ' .«E
D.
Answer: A

o Watch Video Solution

2. A long wire PQR is made by joining two wires PQ and QR of equal
radii. PQ has a length 4.8m and mass 0.06 kg. QR has length 2.56 m
and mass 0.2 kg. The wire PQR is under a tension of 80N. A sinusoidal
wave pulse of amplitude 3.5 cm is sent along the wire PQ from the
end P. No power is dissipated during the propagation of the wave
pulse. Calculate:

(a) The time taken by the wave pulse to reach the other end R.

(b) The amplitude of the reflected and transmitted wave pulse after

the incident wave pulse crosses the joint Q.


https://dl.doubtnut.com/l/_tmYc8D0gkxgG
https://dl.doubtnut.com/l/_UerwLniCA3u1

A.014s,1.5cm,2 cm

B.0.3s,1.2cm,2cm

C.045s,13cm,1cm

D.0.2s,11cm,3 cm

Answer: A

° Watch Video Solution

3. String-1 is connected with string-2. The mass per unit length in
string-1 is p; and the mass per unit length in string-2 is 4u,. The
tension in the strings is T. A travelling wave is coming from the left.

What fraction of the energy in the incident wave goes into string-2 ?

JiTs El:nl

by =4,

Ik =1

A 1/8


https://dl.doubtnut.com/l/_UerwLniCA3u1
https://dl.doubtnut.com/l/_DP07fTgVOaLF

B.4/9

C.2/3

D.8/9

Answer: B

o Watch Video Solution

4. A steel wire of length 1 m, mass 0.1 kg and uniform cross-sectional
area 10~®m? is rigidly fixed at both ends. The temperature of wire is
lowered by 20°C. If transverse waves are set up by plucking the
string in the middle, calculate the frequency (In S.. units) of the
fundamental mode of vibration. Young’s modulus of steel

=2 x 101IN/m?, coefficient of linear expansion of steel

=1.21 x 10~%(degC) .

A. 21Hz


https://dl.doubtnut.com/l/_DP07fTgVOaLF
https://dl.doubtnut.com/l/_uxfXA5Q5NhTT

B.31Hz

C.1MHz

D. THz

Answer: C

o Watch Video Solution

5. A standing wave is maintained in a homogeneous string of cross-
sectional area s and density p . It is formed by the superposition of
two waves travelling in opposite directions given by the equation
Y, = asin(wt - kx) and y, = 2asin(omegt + kx). The total mechanical
energy confined between the sections corresponding to the

adjacent antinodes is

3nspa)2a2

2k

nspe’a’

2k

A.


https://dl.doubtnut.com/l/_uxfXA5Q5NhTT
https://dl.doubtnut.com/l/_1T2B1MVXx98Q

57ISp0)202

2k
7 2
nspw-a
2k

Answer: C

o Watch Video Solution

6. A somoneter wire resonates with a given tuning fork forming
standing waves with five antindoes between the two bridges when a
mass of 9 kg is suspended from the wire. Resonates with the same
tuning fork forming three antindoes for the same postions of the

bridges. the value of M is

A. 25kg

B. 5kg

C.12.5kg


https://dl.doubtnut.com/l/_1T2B1MVXx98Q
https://dl.doubtnut.com/l/_dmGJovcDR9ti

Answer: A

° Watch Video Solution

7. A wave represented by the equation y = acos(kx- wt) is

superposed with another wave to form a stationary wave such that

the point x=0 is a node . The equation for the other wave is

A. A)asin(kx + wt)

B. B)-acos(kx - wt)

C. 0)-acos(kx + wt)

D. D)-asin(kx + wt)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dmGJovcDR9ti
https://dl.doubtnut.com/l/_zuJ7L6yULgsV

LECTURE SHEET (EXERCISE-IIl (LEVEL-I(ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS))

1. Standing waves can be produced.

A.on a string clamped at both ends

B. on a string clamped at one end and free at the other

C. when incident wave gets reflected from a wall

D.when two identical waves with a phase difference of m are

moving in the same direction

Answer: A::B::C

o Watch Video Solution

2. The (x,y) co-ordinates of the corners of a square plate are (0, 0),

(L, L) and (0, L). The edges of the plate are clamped and transverse


https://dl.doubtnut.com/l/_fxMSNjv04XVf
https://dl.doubtnut.com/l/_EepxeNSS8tW4

standing waves are set up in it. If u(x, y) denotes the displacement of

the plate at the point (x,y) at some instant of time, the possible

expression (s) for u is (are) (a = positiveconstant)

A. acos(mx/2L)cos(rx/2L)

B. asin(nx/L)sin(rty/L)

C. asin(my/L)sin(2mty /L)

D. acos(2mx/L)sin(my/L)

Answer: B::C::D

o Watch Video Solution

3.The coordinates of a particle moving in a plane are given by x (t) =
a cos (pt) and y (t) = b sin (pt), where a, b ( < a), and p are positive

constants of appropriate dimensions. Then:

A. A node occurs at x =0.15m


https://dl.doubtnut.com/l/_EepxeNSS8tW4
https://dl.doubtnut.com/l/_cRAElv3TS50b

B. An antinode occurs at x =0.3m
1

C. The speed of wave is 5ms~

D. The wavelength of wave is 0.2m

Answer: A::B::C::D

o Watch Video Solution

LECTURE SHEET  (EXERCISE-II (LEVEL-I(ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS))

1. The displacement of a medium in a sound wave is given by the
equation y; = Acos(ax + bt) where A, a and b are positive constants.
The wave is reflected by an obstacle situated at x=0. the intensity of
the reflected wave is 0.64 times that of the incident wave.

(i) What are the wavelength and frequency of incident wave ?

(ii) Write the equation for the reflected wave. (iii) In the


https://dl.doubtnut.com/l/_cRAElv3TS50b
https://dl.doubtnut.com/l/_H1EnEvmGSyQY

resultant wave formed after reflection, find the maximum and
minimum values of the particle speeds in the medium. (iv)
Express the resultant wave as a superposition of a standing wave
and a traveling wave. What are the positions of the antinodes of the

standing wave ? What is the direction propagation of traveling

wave?

A. y=0.8A Cos(bt - ax)

B. y=0.4A Sin(bt - ax)

C. y=-0.8A Cos(bt -ax)

D. y=0.4A Sin(bt + ax)

Answer: C

o Watch Video Solution

2. The displacement of a medium in a sound wave is given by the

equation y; = Acos(ax + bt) where A, a and b are positive constants.


https://dl.doubtnut.com/l/_H1EnEvmGSyQY
https://dl.doubtnut.com/l/_5nJAdyyj9EY5

The wave is reflected by an obstacle situated at x=0. the intensity of
the reflected wave is 0.64 times that of the incident wave.

(i) What are the wavelength and frequency of incident wave ?

(ii) Write the equation for the reflected wave. (iii) In the

resultant wave formed after reflection, find the maximum and
minimum values of the particle speeds in the medium. (iv)
Express the resultant wave as a superposition of a standing wave

and a traveling wave. What are the positions of the antinodes of the

standing wave ? What is the direction propagation of traveling

wave?
AV k= 1.8Ab, Vinin = 0Ab
B.V jax = 0.9Ab, Vinin = 0.1Ab
CViax = 1.1Ab, V_;, = 0.1Ab
D.V ox = 1Ab, Vinin = 0.5Ab
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_5nJAdyyj9EY5

3. Two wires 1 and 2 of the same cross sectional area A = 10mm? and
the same length but made of different materials are welded
together and their ends are rigidly clamped between two walls, as
shown in figure. The respective young's moduli and coefficient of
linear expansions are
y; = 109N/m?% y, = 2 x 109N/m%, a; =6 x 10°4°C L a, =3 x 10°4°C"!

. if temperature of system reduced by 20 ° C then

— -—'.-"

Find the displacement of the joint

A. 80N

B. 10N

C.120N


https://dl.doubtnut.com/l/_5nJAdyyj9EY5
https://dl.doubtnut.com/l/_3IXvwedjdT36

D. 140N

Answer: C

o Watch Video Solution

4.Two wires 1and 2 of the same cross sectional area A = 10mm? and
the same length but made of different materials are welded
together and their ends are rigidly clamped between two walls, as
shown in figure. The respective young's moduli and coefficient of
linear expansions are
yy = 109N/m?% y, =2 x 109N/m%, a; =6 x 1074°C L a, =3 x 10°4°C"!

. if temperature of system reduced by 20 ° C then

Find the displacement of the joint


https://dl.doubtnut.com/l/_3IXvwedjdT36
https://dl.doubtnut.com/l/_CmvsQt0OWZ3a

A.O

B. 10cm

C.5cm

D. 2cm

Answer: A

o Watch Video Solution

5.Two wires 1and 2 of the same cross sectional area A = 10mm? and
the same length but made of different materials are welded
together and their ends are rigidly clamped between two walls, as
shown in figure. The respective young's moduli and coefficient of
linear expansions are
y; = 109N/m?% y, =2 x 109N/m%, a; =6 x 10°4°C L ay =3 x 10°4°C"!

. if temperature of system reduced by 20 ° C then


https://dl.doubtnut.com/l/_CmvsQt0OWZ3a
https://dl.doubtnut.com/l/_CNCjyHc6Hf3Z

=

™

Find the displacement of the joint

A. 20Hz

B. 40Hz

C. 60Hz

D. 100Hz

Answer: B

° Watch Video Solution

LECTURE SHEET (EXERCISEHIl (LEVEL-II(ADVANCED) MATRIX MATCHING

TYPE QUESTIONS))



https://dl.doubtnut.com/l/_CNCjyHc6Hf3Z

1. Match the following

O obumas |
Al A vertcal rod w it vertically
Bi A vertical rod 13 bt honizentally
Ch A cylindncal lube having a gax is
vibrated by & wning lork
D) Ripples on water surface

Cobumn - 11
P] pfmurr WAVE
4 ransverve wave

ri Displacement wive

i) longrudinal wave

o Watch Video Solution

2. A sinusoidal plane wave falls on a partially rigid boundary of

reflection coefficient 0.36. Consider the location of the boundary at x

= 0. Let the equation of incident wave be y, = asin(wt - kx) . then

4 oluwn - |

A) Ratio of intensities of reflected wave
and of transmitted wave is '

B Ratio of amplitude of reflected wave and
of trunsmitied wave s

C) Equation of reflected wave s

D) Phase difference between the incudent
wave and trunsomitted wave at 1 = 0 ja

Coslvienin - 11

plo 16
qr Dbasn|on + bk + x|

1 fero
AT |

o Watch Video Solution



https://dl.doubtnut.com/l/_fjdEMypF89wG
https://dl.doubtnut.com/l/_rjT5L96qkwF9

LECTURE SHEET (EXERCISE-Il (LEVEL-I(ADVANCED) INTEGER TYPE

QUESTIONS))

1. The displacement of a particle in a periodic motion is given by
y = 4cos?(t/2)sin(1000t) . This displacement may be considered as
the result superposition of n independent harmonic oscillations.

Here,n is

o Watch Video Solution

2. A point source of power 50W is producing sound waves of
frequency 1875 Hz. The velocity of sound is 330 m/s, atmospheric
pressure is 1.0x10 5 Nm -2 , density of air is 1.0 kgm -3 . Then
pressure amplitude at r= 330 m from the point source is

(usingT=22/7):

o Watch Video Solution



https://dl.doubtnut.com/l/_Mti8dm0wtYRa
https://dl.doubtnut.com/l/_lSmB1JRatHhf

LECTURE SHEET (EXERCISE-IV (LEVEL-I(MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. The temperature at which the speed of sound in air becomes
double of its value at 27 ° C'is

A. 273 K

B. 546 K

C.1092 K

D. Ok

Answer: C

o Watch Video Solution

2. The velocities of sound at the same temperature in two

monoatomic gases of densities p; and p, are v, and v, respectively .


https://dl.doubtnut.com/l/_rDIr3HhUe1Er
https://dl.doubtnut.com/l/_VFZHVCcPMZzM

Ifp,/p, = 4,then value of v /v, is

A l:2
B.4:1
C.2:1

D.1:4

Answer: C

o Watch Video Solution

3. The elevation of a cloud is 60 ° above the horizon. A thunder is

heard 8s after the observation of lighting. The speed of sound is 330


https://dl.doubtnut.com/l/_VFZHVCcPMZzM
https://dl.doubtnut.com/l/_6xuGg41kA8bs

ms ™! The vertical height of cloud form ground is

A. 2826 m

B.2682 m

C. 2286 m

D. 2068 m

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_6xuGg41kA8bs

4. the minimum distance between the reflecting surface and source

m

for listening the eco of sound is ( take speed of sound 340;)

A.165m

B.17m

C.18m

D.16m

Answer: B

o Watch Video Solution

5. A car is moving with a speed of the 72Kmh ™! towards a hill. Car

blows horn at a distance of 1800 m from the hill. If echo is heard

after 10 s.the speed of sound (inms'l) is

A.300


https://dl.doubtnut.com/l/_bMgqYqopnUPs
https://dl.doubtnut.com/l/_y80zwUK7NVGK

B.320

C.340

D. 360

Answer: C

o Watch Video Solution

6. The faintest sound the human ear can detect at a frequency of
1kHz (for which the ear is most sensitive) corresponds to an intensity
of about 10~ 12W/m? (the so called threshold of hearing). Determine
the pressure amplitude and maximum displacement associated with
this sound assuming the density of air = 1.3kg/m? and velocity of

sound in air =332 m/s

A.2.94x 10°°N/m?, 1.1 x 10 1m

B.2.94 x 10"4N/m2,1.3 x 10 m


https://dl.doubtnut.com/l/_y80zwUK7NVGK
https://dl.doubtnut.com/l/_JKOHfaABMhjP

C.294x 10 'N/m%, 1.2 x 10" Um

D.2.94 x 1073N/m?2, 1.5 x 10" 1m

Answer: A

° Watch Video Solution

7. The speaker of a public address system emits 20 kW power,

considering it a point source. What is the sound intensity level at a

point 4.00 m away?

A.100dB

B.140dB

C.120dB

D. 125dB

Answer: B



https://dl.doubtnut.com/l/_JKOHfaABMhjP
https://dl.doubtnut.com/l/_8tT1ZsPf7sqY

| & Watch Video Solution

8. A plane longitudinal wave having angular frequency w = 500 rad
/sec is travelling in positive x-direction in a medium of density p =1
kg/m and bulk modulus 4 x 10°N/m? . The loudness at a point in the
medium is observed to be 20 dB. Assuming at x = O initial phase of

the medium particles to be zero, find the equation of the wave

( 5x
A.y = 2 x 10 9sin| 500t - 5
\
( 5x
B.y = 3 x 10~ %in| 500t + —
\ 2
( 5x
C.y = 3 x 10" %sin| 500t + —
\ 2
( 5x
D.y = 2 x 10~ %sin| 5000t - el
\

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_8tT1ZsPf7sqY
https://dl.doubtnut.com/l/_4sNfIzMxAWHl
https://dl.doubtnut.com/l/_LVXoFyjJFkNN

9. A person standing at a distance of 6 m from a source of sound
receives sound wave in two ways, one directly from the source and
other after reflection from a rigid boundary as shown in the figure.
The maximum wavelength for which, the person will receive

maximum sound intensity, is

C.2m


https://dl.doubtnut.com/l/_LVXoFyjJFkNN

Answer: A

o Watch Video Solution

10. sound singal is sent through a compostie tube as shown in the
figure. The radius of the semicrcular portion of the tube is r, speed of
sound in air is v, the source of sound is capable of giving varied
frequencies . If n is an integaer then frequnecy for maximum

intensity is given by

A B

ARy e i .
AN Y PR N A A L v A N, AN AR A PR NS

'!'f-:-,'-i-:-«.-‘-.,} - .
: : PANANARAR AN ,*.; ft, e w:““'w}
=y TS N
zsk i 7 !
' \‘ ,A."" ){: f
5 \3/ { o
Ve /z'
z‘;,' : '\1\),:‘\_\ ,_-,,-._v"fy . o
",\"\‘M‘" g .‘;\*;""f
nv
A —


https://dl.doubtnut.com/l/_LVXoFyjJFkNN
https://dl.doubtnut.com/l/_MwJSuj5PMXWT

nv
r(m-2)
nv

C.—
r

B.

nv
D.
r(m - 2)

Answer: B

o Watch Video Solution

11. Two sources S; and S,, each emitting waves of wavelength A are
kept symmetrically on either side of centre o of a circle ABCD such
that S;0 = 5,0 = 2A . If a detector is moved along the circumference

of the circle, it will record how many maximum in one revolution

A.8

D.24


https://dl.doubtnut.com/l/_MwJSuj5PMXWT
https://dl.doubtnut.com/l/_a0c09pc7OW1o

Answer: A

° Watch Video Solution

LECTURE SHEET (EXERCISE-IV (LEVEL-I(ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS))

1. A sample of oxygen at NTP has volume V and a sample of hydrogen
at NTP has the volume 4V. Both the gases are mixed. If the speed of

sound in hydrogen at NTP is 1270 m/s, that in mixture is

A.317 m/s
B.635 m/s
C.830m/s

D. 950 m/s

Answer: B

| o |


https://dl.doubtnut.com/l/_a0c09pc7OW1o
https://dl.doubtnut.com/l/_j4au5gAowFwY

I & Watch Video Solution ]

2. A soldier walks towards a high wall taking 120 steps per minute.
When he is at a distance of 90 m from the wall he observes that
echo of step coincides with the next step. The speed of sound must
be

A.340 m/s

B.330 m/s

C.300 m/s

D.360 m/s

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_j4au5gAowFwY
https://dl.doubtnut.com/l/_YmjtSIcJYtm8

3. A mixture of two diatomic gases exists in a closed cylinder. The
volumes and velocities of sound in the two gases are V,,V,, c;and
c, respectively. Determine the velocity of sound in the gaseous

mixture. (Pressure of gas remains constant),

Vi +V,
A. €1Cy
V1C§ + V2C1
2 2
Vo + V)
B. CHCq
Vlcg + Vzci
Vy-Vy
C CHCq
Vlcg - Vzc%
V,+V,
D. C1Cy
Vlc% - Vzcg
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_KylcW1pJtGfe

4. Assume that temperature varies linearly with height near the
Earth's surface. Considering temperature at the surface of the Earth
T, and T, at a height h above the surface, calculate the time t
needed for a sound wave produced at a height. x. to reach the

Earth's surface. Velocity of sound at the Earth's surface is c.

2h \/Tl — T2 - T1
At= ——— \/Tl- x+T,
C h
(12-1;) L )
2h \/Tl T,-T,
B.t=— VT, - X+ Ty
(1,-1,) L .
3h \/Tl — T,-T,
Ct=— VT, - x+T,
(12-1)) L )
6h \/T1 T,-T,
D.t=— VT, - x+T,
(r2-1))
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2jqRGG2ZHUNP

5. A dog while barking delivers about 1 mW of power. If this power is
uniformly distributed over a hemispherical area, what is the sound
level at a distance of 5 m? What would the sound level be if instead
of 1dog, 5 dogs start barking at the same time each delivering 1 mw
of power

A. 68 dB, 75 dB

B. 58 dB, 68 dB

C.48dB,58 dB

D.38 dB, 28 dB

Answer: A

o Watch Video Solution

6. Find out frequency at which maximum intensity detected by

observer 0. If velocity of sound = 340m/s"! and frequency range of


https://dl.doubtnut.com/l/_UgbqSCLw2xct
https://dl.doubtnut.com/l/_7IglgJP4TASq

source 2000 Hz to 5000 Hz

M

A. 3350 Hz

B. 4250 Hz

C. 2900 Hz

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_7IglgJP4TASq

LECTURE SHEET (EXERCISE-IV (LEVEL-II(ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS))

1. As a wave propagates

A. the wave intensity remains constant for a plane wave

B. the wave intensity decrease as the inverse of the distance from

the source for a spherical wave

C.the wave intensity decrease as the inverse square of the

distance from the source for spherical wave.

D. total intensity of the spherical wave over the spherical surfacE

remains constant at all times, while source is at the centre of

spherical surface

Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_ajhSdD9ekqon

LECTURE SHEET  (EXERCISEAV  (LEVELHI(ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS))

1. A plane longitudinal wave of angular frequency ®=1000 rad/s is
travelling along positive x direction in a homogeneous gaseous
medium of density d = 1kgm 3 . Intensity of wave is I = 10 10W. m "2
and maximum pressure change is (AP), = 2 X 1074Nm~2 . Assuming
at x = 0, initial phase of medium particles to be zero

Amplitude of the travelling wave is

(a) 10~%m

(b) 10" "m

(c) 10-9m

(d) 2 x 10" 8m

A.10 %m
B.10 ’m

C.10°m


https://dl.doubtnut.com/l/_zKUcQ8jS4BX8

D.2 x 10 8m

Answer: C

o Watch Video Solution

2. A plane longitudinal wave of angular frequency w=1000 rad Is is
travelling along positive x direction in a homogeneous gaseous
medium of density d = 1kgm 3 . Intensity of wave is I = 10 1'W. m -2
and maximum pressure change is (AP),, = 2 X 10 *Nm~2 . Assuming
at x = 0, initial phase of medium particles to be zero

Velocity of the wave is
A.500ms !
B. 100ms ™!

C.300ms "1

D. 200ms "1


https://dl.doubtnut.com/l/_zKUcQ8jS4BX8
https://dl.doubtnut.com/l/_u6R19qkzoOlb

Answer: D

° Watch Video Solution

3. A plane longitudinal wave of angular frequency w=1000 rad Is is
travelling along positive x direction in a homogeneous gaseous
medium of density d = 1kgm 3 . Intensity of wave is I = 10~ 10W. m -2
and maximum pressure change is (AP),, = 2 X 1074Nm~2 . Assuming
at x = 0, initial phase of medium particles to be zero
Velocity of the wave is

A.y = 109sin(1000t - 5x)m

B.y = 10~ ’sin(200t - x)m

C.y = 10~%sin(5000¢ - 500x)

D.y = 2 x 10 ~8msin(600t - 2x)

Answer: A

[ - 1


https://dl.doubtnut.com/l/_u6R19qkzoOlb
https://dl.doubtnut.com/l/_3KDUNwu0yfCt

| o Watch Video Solution

LECTURE SHEET (EXERCISE-IV (LEVEL-I(ADVANCED) MATRIX MATCHING

TYPE QUESTIONS))

1. Match the following

Codumn - | Codumin - LI

Aj Reflection in ngid surfaces ph s > 20,000 He

B) Ulira sonic waves 4} phase change of 7 radians

C) Reflection at frec boundary r) direcion of propagation changes
D) Echo 5) no phase change

o Watch Video Solution

LECTURE SHEET (EXERCISE-V (LEVEL-(MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. At a particular locus, frequency of ‘A" allele is 0.6and that of 'a’ is

0.4 . What would be the frequency of heterozygotes in a random


https://dl.doubtnut.com/l/_3KDUNwu0yfCt
https://dl.doubtnut.com/l/_1TND190vG7an
https://dl.doubtnut.com/l/_ADrx51tZrLsv

mating population at equilibrium ?

A.3fy/4

B. f,
C.fy/2

D. 2f,

Answer: B

o Watch Video Solution

2. An open organ pipe and closed pipe have same length. The ratio

of frequencies of their n over tone is

n+1
A.
2n+1
2(n+1)
B.
2n+1
n
C.
2n+1



https://dl.doubtnut.com/l/_ADrx51tZrLsv
https://dl.doubtnut.com/l/_UaNKTXYwx4RC

n+1

2n

Answer: B

o Watch Video Solution

3. Fundamental frequency of pipe is 100 Hz and other two

frequencies are 300 Hz and 500 Hz then

A. Pipe is open at both the ends

B. pipe is closed at both the ends

C. One end open and another end is closed

D. None of the above

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_UaNKTXYwx4RC
https://dl.doubtnut.com/l/_g0Gc3Dy9dlyx
https://dl.doubtnut.com/l/_iyW9PsHV5D1r

4. An open pipe of sufficient length is dipping in water with a speed
v vertically. If at any instant | is lengths of tube avoce water. Then the
rate at which fundamental frequency of pipe changes , is ( speed of

sound =¢)

R..:m

NN A i

v

N R AN N
N N
M NN M
WA AR
WD B A N
AN N B NN

PN i AR N e NN N s,
SNCUCINNCSTIE adka e IO
R s N A A N e
M‘O**#v»uv«%«.ﬁ#
*QN\Q%&.\L‘A“» A I AR W W A L e e

“-&ﬂ-ﬁ%%-ﬁ-&--\x‘“-“'&"&kw e %unw'« NN
A B N, DI R e AN R RS, A K AR A W A A AR
wn»*um&«»u»*»o.“ma.a SN Ve A

’xwﬂﬂwnwmw SRR ST R Y S W s MR U AR SN S SR SN

A. cv/2]?

B. cv/4l2

C.c/2v2I2

D. ¢/ 4v?12


https://dl.doubtnut.com/l/_iyW9PsHV5D1r

Answer: B

° Watch Video Solution

5. The frequency of a tuning fork A is 5% greater than that of a
standard fork K. The frequency of another fork B is 3% less than that
of K. When A and B are vibrated simultaneously 4 beats per second
are heard. Find the frequencies of A and B.

A.52.5Hz,48.5 Hz

B.63.5 Hz, 79.5 Hz

C.10.5 Hz,101 Hz

D. 124 Hz, 120 Hz

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_iyW9PsHV5D1r
https://dl.doubtnut.com/l/_YZ9K2ESscIi7
https://dl.doubtnut.com/l/_m7ixmKAeKHX7

6. Tuning fork A of frequency 258 Hz gives 8 beats with a tuning fork
B. When the tuning fork A is filed and again A and B are sounded the
number of beats heard decreases. The frequency of B is

A. 250 Hz

B. 266 Hz

C. 258 Hz

D.242 Hz

Answer: B

° Watch Video Solution

7. Wavelengths of two notes in air are 80/175 m and 80/173 m. Each
note produces 4 beats/s, with a third note of a fixed frequency. The

speed of sound in air is


https://dl.doubtnut.com/l/_m7ixmKAeKHX7
https://dl.doubtnut.com/l/_EvQN07hETXRi

A. 400 m/s

B.300 m/s

C.280 m/s

D.320 m/s

Answer: D

o Watch Video Solution

8. Figure shows a wire ring of radius a that is perpendicular to the
general direction of a radially sysmmetric, diverging magnetic field.
The magnetic field at the ring is everywhere of the same magnitude
B, and its direction at the ring everywhere makes an angle 0 with a
normal to the plane of the ring. thge twisted lead wires have no
effect on the problem. Find the magnitude of the force the field
exerts on the ring if the ring carries a current i.

.


https://dl.doubtnut.com/l/_EvQN07hETXRi
https://dl.doubtnut.com/l/_ETwjvgIjga5C

A.0.02

B.0.03

C.0.01

D. 0.04

Answer: D

o Watch Video Solution

LECTURE SHEET (EXERCISE-V (LEVEL-II(ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS))

1. An open organ pipe of length | vibrates in its fundamental mode.

The pressure variation is maximum

A. at the two ends

B. at a distance L/4 from either end inside the tube


https://dl.doubtnut.com/l/_ETwjvgIjga5C
https://dl.doubtnut.com/l/_DSrMeib2Dh3D

C. at the mid-point of the tube

D. none of these

Answer: B

° Watch Video Solution

2. A tuning fork of frequency 340Hz is excited and held above a
cylindrical tube of length 120cm. It is slowly filled with water. The
minimum height of water column required for resonance to be first
heard( Velocity of sound = 340ms'1) is.

A.95cm

B.75cm

C.45cm

D. 25cm


https://dl.doubtnut.com/l/_DSrMeib2Dh3D
https://dl.doubtnut.com/l/_0bB5CZYKQtRe

Answer: C

° Watch Video Solution

3. A wire of length 40 cm which has a mass of 4 gms oscillates in its
second harmonic and sets the air column in the tube to vibrations in

its fundamental mode as shown in figure. Assuming speed of sound


https://dl.doubtnut.com/l/_0bB5CZYKQtRe
https://dl.doubtnut.com/l/_NhbKiOAQrrke

in air as 340 m/s, find the tension in the wire.

A.11.56 N

B.12.54 N

C.13.46N


https://dl.doubtnut.com/l/_NhbKiOAQrrke

D.11.36N

Answer: A

o Watch Video Solution

4. A pipe's lower end is immersed in water such that the length of air
column from the top open end has a certain length 25 cm. The speed
of sound in air is 350 m/s. The air column is found to resonate with a
tuning fork of frequency 1750 Hz. By what minimum distance should
the pipe be raised in order to make the air column resonate again
with the same tuning fork?

(a) 7cm

(b) 5cm

(c) 35cm

(d) 10cm

A.7cm


https://dl.doubtnut.com/l/_NhbKiOAQrrke
https://dl.doubtnut.com/l/_KzC86fshzbIl

B. 5cm

C.35cm

D. 10cm

Answer: D

o Watch Video Solution

5. Two sounding bodies are producing progressive waves given by
Y1 = 4sin(400mt)and y, = 3sin(404nt) , where t is in second which

superpose near the ears of a person. The person will hear

4
A. 2 beats per second with intensity ratio 3 between maxima and

minima
B.2 beats per second with intensity ratio 49 between maxima

and minima


https://dl.doubtnut.com/l/_KzC86fshzbIl
https://dl.doubtnut.com/l/_lPdOuvzFkF4j

C. 4 beats per second with intensity ratio 7 between maxima and
minima
4

D. 4 beats per second with intensity ratio 3 between maxima and

minima

Answer: B

o Watch Video Solution

6. In an organ pipe whose one end is at x =0, the pressureis

3mx
expressed by P = PocosTsin?)OOnt where x is in meter and t in sec.

The organ pipe can be :-
A. closed at one end, open at another with length = 0.5m
B. open at both ends, length =1m

C. closed at both ends, length =2m


https://dl.doubtnut.com/l/_lPdOuvzFkF4j
https://dl.doubtnut.com/l/_dgUHLll2WmIq

D. closed at one end, open at another with length = Em

Answer: C

o Watch Video Solution

7. A tuning fork and an organ pipe at temperature 88 ° C produce 5
beats per second. When the temperature of the air column is
decreased to 51 °C the two produce 1 beat per sec. What is the
frequency of the tuning fork?

A. f’=81Hz

B.f'=71Hz

C.f=110 Hz

D.f'=55Hz

Answer: B



https://dl.doubtnut.com/l/_dgUHLll2WmIq
https://dl.doubtnut.com/l/_ZnrA4ElY3UZI

| " Vvvatch viaeo >oiution J

8. A string under a tension of 129.6 N produces 10 beats per sec
when it is vibrated along with a tuning fork. When the tension in the
string is increased to 160 N, it sounds in unison with the same
tuning fork, Calculate the fundamental frequency of the tuning fork.
A. 88 Hz
B. 100 Hz

C.10 Hz

D.121 Hz

Answer: B

o Watch Video Solution

LECTURE SHEET (EXERCISE-V (LEVEL-I(ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS))



https://dl.doubtnut.com/l/_ZnrA4ElY3UZI
https://dl.doubtnut.com/l/_jmiCxei4V7Sa

1. Along the straight line joining two consecutive displacement

nodes in a pure stationary sound wave at different points

A.the S.H.M's will be in different phases

B. Velocities are in phase

C. the accelerations are in phase

D. frequencies are equal

Answer: B::C::D

o Watch Video Solution

2. Two choherent waves represented
21X 4 o ; 271X T
=Asin| — -wt+ Z | an =Asin| —/—— -wt+
71 A 3 Y2 A 6

superposed. The two waves will produce

are


https://dl.doubtnut.com/l/_M7YhzW9qeuvF
https://dl.doubtnut.com/l/_h2tfGTKeNQf5

A. Constructive interference at (x1 - x2) =2A

23\

B. Constructive interference at(x1 - x2) = 2—

C. destructive interference at (x1 - x2) = 1.51

114

D. destructive interference (x1 - x2) = —
24

Answer: B::D

o Watch Video Solution

LECTURE SHEET (EXERCISE-V (LEVEL-II(ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS))

1.In an organ pipe (may be closed or open ) of 99cm length standing
wave is set up , whose equation is given by longitudinal

displacement.


https://dl.doubtnut.com/l/_h2tfGTKeNQf5
https://dl.doubtnut.com/l/_7bs49YawbRVT

B

<

cos(2m)
0.8

¢ = (0.1mm) (y + 1cm)cos(400)twhere y is measured from the

top of the tube in metres and tinseconds . Here 1cm is the end
correction.
The air column is vibrating in

A. First overtone

B. Fifth harmonic

C. Third harmonic

D. Fundamental mode

Answer: B

| ° Wiak~rh \NNAdAA CAaliikian



https://dl.doubtnut.com/l/_7bs49YawbRVT

| § AA RO IR AL A A A )

2.1n an organ pipe (may be closed or open ) of 99cm length standing
wave is set up , whose equation is given by longitudinal

displacement.

R

cos(2m)
0.8

¢ = (0.1mm) (y + 1cm)cos(400)twhere y is measured from the
top of the tube in metres and tinseconds . Here 1cm is the end

correction.

The air column is vibrating in

sin(2m)
0.8

cos(2m)
0.8

AP, = (125nN/m2) (y + lem)cos2n(400t)

B.P,, = (125nN/m2) (y + 1cm)sin2m(400¢)


https://dl.doubtnut.com/l/_7bs49YawbRVT
https://dl.doubtnut.com/l/_v5ZHQ8gcs8Ac

sin(2m)
0.8

cos(2m)
0.8

C.P,, = (225nN/m2) (v + 1em)cos2m(2006)

D.P,, = (225nN/m2) (v + lem)sin2m(2006)

Answer: A

° Watch Video Solution

LECTURE SHEET (EXERCISE-V (LEVEL-I(ADVANCED) MATRIX MATCHING

TYPE QUESTIONS))

1. Consider a situation (i) that two sound waves,
y1 = (0.2m)sin504n(t - x/300) and y, = (0.6m)sin496n(t - x/300), are
superimposed. Consider another situation (ii) that two sound waves,
Y'1 = (0.4m)sin504n(t - x/300) and y', = (0.4m)sin504n(t + x/300), are

superimposed.


https://dl.doubtnut.com/l/_v5ZHQ8gcs8Ac
https://dl.doubtnut.com/l/_J7iDgPO1OjPx

Match the Column-l and Column-Ii

: * ColumnHi -~
(A) In situation (i) (p) Stationary m?su‘eformed
(B) In situation (i) {q) There will be the phenomenon of

(C) When two waves of same frequency and | (r) Ampiitude of the resultant wave
ampiitude and traveling in opposite directions | will vary periodically with posfion

(D) ¥ the intensity of sound altemately increases | (s) Ampiitude of the resultant wave
and decreases periodically as a result of will vary periodically
superposition of waves of siighty different
frequency

(t) Amplitude of the resultant
wave is constant . -

o Watch Video Solution

LECTURE SHEET (EXERCISE-V (LEVEL-I(ADVANCED) INTEGER TYPE

QUESTIONS))

1. A closed organ pipe and an open organ pipe of same length
produce 4 beats when they are set into vibrations simultaneously. If

the length of each of them were twice their initial lengths, the

number of beats produced will be

o Watch Video Solution



https://dl.doubtnut.com/l/_J7iDgPO1OjPx
https://dl.doubtnut.com/l/_MSFbWUQz26fD

2. A glass tube 1.5 m long and open at both ends is immersed
vertically in a water tank completely. A tuning fork or 660 Hz. Is
vibrated and kept at the upper end of the tube and the tube is
gradually raised out of water . The total number of resonances heard
before the tube comes out of water taking velocity of sound air 330

m//sec is

o Watch Video Solution

3. A pop-gun consists of a cylindrical barrel 3cm2 in cross-section
closed at one end by a cork and having a well fitting piston at the
other. If the piston is pushed slowly in, the cord is finally ejected,
giving a pop, the frequency of which is found to be 512Hz. Assuming
that the initial distance between the cork and the piston was 25cm
and there is no leakage of air, If the force required to eject the cork
is 0.75 x xkg-wt. Find the value of x. Atmospheric pressure =

lkgwt/cmz, v =340 m/s.


https://dl.doubtnut.com/l/_4YpIkfKN4QTx
https://dl.doubtnut.com/l/_ShwiYlDRCTHp

o Watch Video Solution

LECTURE SHEET (EXERCISE-VI (LEVELA(MAIN) STRAIGHT OBJECTIVE TYPE
QUESTIONS))

1.

m
System is shown in the figure. Velocity of sphere A is 9 5 Find the
speed of sphere B.

A.30ms ™!

B. 15\/§ms'1

C. 15\/§ms'1


https://dl.doubtnut.com/l/_ShwiYlDRCTHp
https://dl.doubtnut.com/l/_ZTsBrgXgndaH

D. 15ms 1

Answer: D

o Watch Video Solution

2. A satellite can be in a geostationary orbit around the earth at a
distance r from the centre. If the angular velocity of earth about its
axis doubles, a satellite can now be in a geostationary orbit around
earth if its distance from the centre is :

A.0.05

B.0.2

C.0

D. 0.005

Answer: B



https://dl.doubtnut.com/l/_ZTsBrgXgndaH
https://dl.doubtnut.com/l/_yoTN4ZDQtvUn
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3. Two trains are moving towards each other at speeds of 144 km/hr
and 54 km/hr relative to the ground. The first train sounds a whistle
of frequency 600 Hz. Find the frequency of the whistle as heard by a
passenger in the second train before the trains meet. (y =340m/s)

A. 610 Hz

B. 510 Hz

C.710 Hz

D.170 Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_yoTN4ZDQtvUn
https://dl.doubtnut.com/l/_fD77IegWGGMW

4.The apparent wavelength of light from a star moving away from

earth is observed to be 0.01% more than its real wavelength. The

velocity of star is

A. 120kms 1

B. 90kms "1

C.60kms 1

D. 30kms "1

Answer: D

o Watch Video Solution

5. A rocket is receding away from earth with velocity 0.2C. The rocket
emits signal of frequency 4 x 10”Hz . The apparent frequency of the
signal produced by the rocket observed by the observer on earth will

be


https://dl.doubtnut.com/l/_J9qi7nJ5leOv
https://dl.doubtnut.com/l/_2akHGPmsAWFt

A.3 x 10Hz

B.2 x 105Hz

C.2.4 x 10’Hz

D.3.2 x 10’Hz

Answer: D

° Watch Video Solution

6. If interference is complete or cent percent then the frequency of

observed crossover will be

A.333 Hz

B.50 Hz

C.66.6 Hz

D.75Hz


https://dl.doubtnut.com/l/_2akHGPmsAWFt
https://dl.doubtnut.com/l/_ENW4pQ3OdF9p

Answer: C

° Watch Video Solution

7. A person is listening to two trains one approaching him while the
other moving away from him. The speed of both the trains is 5 m/s. If
both trains give off whistle of their nature frequency of 280 Hz then
the observer will hear ... no of beats/s. (Velocity of sound = 350 m/s)
A.6
B.7

C.5

D.8

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ENW4pQ3OdF9p
https://dl.doubtnut.com/l/_PlDg0g8xrrk8
https://dl.doubtnut.com/l/_8AZbabP3OUcq

8. Two different sound sources s; and s, have frequencies ratio 1:2.
Source s, is approaching towards an observer and s, is receding
from the same observer. Speeds of both s; and s, are the same and

equal to v. speed of sound in air in 300 m/s. If no beats are heard by

the observer the value of Vis 1

A. 125 m/s
B. 100 m/s
C.75m/s

D.50 m/s

Answer: B

o Watch Video Solution

9. A siren placed at a railway platfrom is emitted sound of frequency

5kH,, A passenger sitting in retun journey in a different train B he


https://dl.doubtnut.com/l/_8AZbabP3OUcq
https://dl.doubtnut.com/l/_PQBfgu6eihH2

records a frequency of 6.0kH , while approaching the same siren. The

ratio of the velocity of train B to that of train A is

242
A —
252

B.2
C.5/6

D.11/6

Answer: B

o Watch Video Solution

10. A spectral line is obtained from a gas discharge tube at 5000A. If

the rms velocity of gas molecules is 10°ms~! , then the width of

spectral line will be

A.33A

B. 4.8A


https://dl.doubtnut.com/l/_PQBfgu6eihH2
https://dl.doubtnut.com/l/_fscW8oX0xVhP

C.7.2A

D.91A

Answer: A

° Watch Video Solution

11. An observer measures speed of light to be C, when he is
stationary with respect to the source. If the observer moves with
velocity V towards the source then the velocity of light observed will

be



https://dl.doubtnut.com/l/_fscW8oX0xVhP
https://dl.doubtnut.com/l/_AVDa4k3IOUFh

Answer: D

° Watch Video Solution

LECTURE SHEET (EXERCISE-VI (LEVEL-I(ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS))

1. A source of sound emitting a note of constant frequency is moving
towards a stationary listener and then recedes from the listener
with constant velocity maintained throughout the motion. The
frequency heard by the listener (f). when plotted against time (t) will

give the following curve(s).


https://dl.doubtnut.com/l/_AVDa4k3IOUFh
https://dl.doubtnut.com/l/_2rGrtbPWVnEH

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2rGrtbPWVnEH

2. the frequency changes by 10 % as the source approaches a
stationary observer with constant speed v.. What would be the
percentage change in frequency as the sources reaccedes the
observer with the same speed ? Given , that v, < < v(v= speed pf
sound in air)

A.0.143

B.0.2

C.01

D. 0.0833

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_sunBiGKi65jM

A train is moving in an elliptical orbit in anticlockwise sense with a

m
speed of 110—. Guard is also moving in the given direction with
S

same speed as that of train. The ratio of the length of major and

4
minor axes is 5 Driver blows a whistle of 1900 Hz at P, which is

received by guard at S. The frequency received by guard is (velocity

m
of sound v = 330g)

A. 1900 Hz
B. 1800 Hz

C. 2000 Hz


https://dl.doubtnut.com/l/_n2D11ztwHKSZ

D. 1500 Hz

Answer: B

o Watch Video Solution

4. At t = 0, a source of sonic oscillations S and on observer O start
moving along x and y axes with 5m/s and 10m/s. The figure shows

their positions at t = 0. If frequency of source is 1000Hz. Find the

frequency of singals received after 5 second. V., = 330m/sec.
YA
P 100 m
= >X
100 m
) A



https://dl.doubtnut.com/l/_n2D11ztwHKSZ
https://dl.doubtnut.com/l/_drniFRP8MYeY

A.1020 Hz

B. 1010 Hz

C.1030 Hz

D. 1100 Hz

Answer: C

o Watch Video Solution

5. A source emitting a sound of frequency f is placed at a large
distance from an observer. The source starts moving towards the
observer with a uniform acceleration a. Find the frequency heard by
the observer corresponding to the wave emitted just after the

source starts. The speed of sound in the medium is v.

Vv2
A.
2VW-a
2V2v
B.

2VW-a


https://dl.doubtnut.com/l/_drniFRP8MYeY
https://dl.doubtnut.com/l/_2NeUCeFcOnQm

2Vv
"W-a
2Vv2
D.
2V -a

Answer: B

o Watch Video Solution

10
6. A square ground of side a = —5 m has a circular running track of

radius a/2 with its centre coinciding the centre of the ground. A man
is running on the track with an angular velocity w = 22 rad /s while a
car is moving on a road adjacent to ground as shown in the figure.
The car moves in such away that the car, the man and the centre of
the ground always lie on the same straight line. If a source of sound
of frequency v = 300 Hz is being placed at the centre of the ground

find the minimum frequency received by the man in the car. Assume


https://dl.doubtnut.com/l/_2NeUCeFcOnQm
https://dl.doubtnut.com/l/_O3piBSAYkngl

velocity of sound in air is v=330 m/s.

A. 200 Hz

B. 210 Hz

C.190 Hz

D. None

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_O3piBSAYkngl

7. Consider two sound sources S; and S, having same frequency
100Hz and the observer O located between them as shown in the fig.
All the three are moving with same velocity in same direction. The

beat frequency of the observer is

5 0 59
.
Mms!  Wma' 0w
A. 50Hz

C.zero

D.2.5Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_PRrIQEAlTZaj

8. If the source is moving towards right, wavefront of sound waves

get modifies to

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_pLi1fe6maorD

9. When the source moves with a velocity v, the ratio of wavelengths

received by A and B will be (c = speed of Sound):

A N H

ctv

ctv

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pLi1fe6maorD
https://dl.doubtnut.com/l/_JmL3oPIlCMph

10. A jeep passes by you with a speed v. If the speed of sound is c, the
ratio of frequencies just before and after jeep passes you is 5/6.

Then, the speed v= (Assume c=330 m/s)

¥

A.20m/s
B.30m/s
C.25m/s

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_xSXylFmHrban
https://dl.doubtnut.com/l/_Y1eSvMKwrLEw

11. A whistle of frequency f, = 1300 Hz is dropped from a height H =
505 m above the ground. At the same time, a detector is projected
upwards with velocity v = 50ms ! along the same line. If the velocity
of sound is ¢ = 300ms ! find the frequency detected by the detector
after t = 5s.

A. 500 Hz

B. 700 Hz

C. 1500 Hz

D. 2500 Hz

Answer: C

° Watch Video Solution

12. source and observer both start moving simultaneously from

origion one along y - axis with speed of source = 2 (speed of observer


https://dl.doubtnut.com/l/_Y1eSvMKwrLEw
https://dl.doubtnut.com/l/_Kv69ID36nSDW

). The graph between the apparent frequency observed by observer

(f) and time (t) would be

Answer: B


https://dl.doubtnut.com/l/_Kv69ID36nSDW

o Watch Video Solution

LECTURE SHEET (EXERCISE-VI (LEVEL-I(ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS))

1. A sound wave of frequency f travels horizontally to the right . It is
teflected from a larger vertical plane surface moving to left with a

speed v. the speed of sound in medium is ¢

flc +v)

(@) The number of waves striking the surface per second is

c(c-v)
flc +v)
fl(c + )
(c+v)

(d) The number of beats heard by a stationary listener to the left of

(b) The wavelength of reflected wave is

(c) The frequency of the reflected wave is

)
the reflecting surface is —f
c-v
flc +v)

c-V

A. The frequency of the reflected wave is a

c(c-v)

flc +v)

B. The wave length of the reflected wave is

flc +v)

c

C. The number of waves striking the surface per second is


https://dl.doubtnut.com/l/_Kv69ID36nSDW
https://dl.doubtnut.com/l/_kEzBQnODEjEt

D. The number of beats heard by a stationary listener to the left

of the reflecting surface is —
c-v

Answer: A::B::C

° Watch Video Solution

In the figure shown, an observer O, floats (static) on water surface

with ears in air while another observer O, is moving upwards with


https://dl.doubtnut.com/l/_kEzBQnODEjEt
https://dl.doubtnut.com/l/_akaoGpyLKUYT

constant velocity V, = c in water. The source moves down with

constant velocity V¢ = B and emits sound of freqeuncy f. The
velocity of sound in air is V and that in water is 4V. For the situation

shown in figure.
A.The wave length of the sound received by O is 4v/5f
B. The wave length of the sound received by O, is v/f
C. The frequency of the sound received by O, is 21f/16

4v
D. The wavelength of the sound received by is —;

7f

Answer: A::C::D

o Watch Video Solution

3. When a source and observer move in a parallel track as shown in

the figure, the ratio of appeares and actual frequency can be


https://dl.doubtnut.com/l/_akaoGpyLKUYT
https://dl.doubtnut.com/l/_xOA3iWVdzRck

C. <1

D. none of these

Answer: A::B

o Watch Video Solution

4. Arailroad train is travelling at 30.0 m/s in still air. The frequency of
the note emitted by the train whistle is 262 Hz. Speed of sound in air

is 340 m/s.


https://dl.doubtnut.com/l/_xOA3iWVdzRck
https://dl.doubtnut.com/l/_qDPbdUd3Oec5

A. Frequency heard by a passenger on another train moving in

the opposite direction to the first at 18.0 m/s and approaching

the first is 302 Hz

B. Frequency heard by a passenger on another train moving in

the opposite direction to the first at 18.0 m/s and receding

from the first is 228 Hz

C.Frequency heard by a passenger on another train moving in

the same direction of the first at 18.0 m/s and approaching the

first is 272 Hz

D. Frequency heard by a passenger on another train moving in

the same direction of the first at 18.0 m/s and receding the

first is 253 Hz

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_qDPbdUd3Oec5

LECTURE SHEET  (EXERCISE-VI (LEVEL-I(ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS))

1. As shown in the figure two sources producing sound Sr and Sn
(velocity of sound 360 m/sec) each producing sound of frequency
200 Hz. S, is rotating anti clock wise where as S, is approaching
observer O each with a speed 10 m/sec. (neglect radius of circular

path of S,), then calculate

“In
\

>
O X
=

Range of number of beats received by observer O at rest is (nearly)

A.0to 11.2

B.Oto 5.7


https://dl.doubtnut.com/l/_qDPbdUd3Oec5
https://dl.doubtnut.com/l/_j5EHfI4X0IuX

C.1to4

D.Oto 75

Answer: A

° Watch Video Solution

m
System is shown in the figure. Velocity of sphere A is 9 5 Find the

speed of sphere B.

A. 2.5m/sec

B. 5.5 beats/sec


https://dl.doubtnut.com/l/_j5EHfI4X0IuX
https://dl.doubtnut.com/l/_BxN3efG327LC

C. 3 beats/sec

D. beats cannot be distinguished

Answer: B

o Watch Video Solution

3. There is a detective submarine installed inside sea water post
26/11 incident to detect terrorists. It is moving with constant speed
Vg along a straight line and it sends a wave which travels with speed
V,, = 1100m/sec in water. Initially waves are getting reflected from a
fixed Island and the frequency detected by the submarine is found to
be 20% more than the original frequency. When a terrorist ship
moving towards the submarine with constant speed V. comes in
between the submarine and the island. Frequency of waves reflected
from the ship is 80% more than the original frequency.

Bulk modulus of sea water is


https://dl.doubtnut.com/l/_BxN3efG327LC
https://dl.doubtnut.com/l/_bUY7vJcWJydG

A. 50 m/sec

B. 100 m/sec

C.10 m/s

D. 25 m/sec

Answer: B

o Watch Video Solution

4. There is a detective submarine installed inside sea water post
26/11 incident to detect terrorists. It is moving with constant speed
Vg along a straight line and it sends a wave which travels with speed
V,, = 1100m/sec in water. Initially waves are getting reflected from a
fixed Island and the frequency detected by the submarine is found to
be 20% more than the original frequency. When a terrorist ship
moving towards the submarine with constant speed V. comes in

between the submarine and the island. Frequency of waves reflected


https://dl.doubtnut.com/l/_bUY7vJcWJydG
https://dl.doubtnut.com/l/_q7ZLja91ILJK

from the ship is 80% more than the original frequency.

Bulk modulus of sea water is

A. 220 m/sec

B. 110 m/s

C.200 m/s

D. none

Answer: A

o Watch Video Solution

5. An indian submarine is moving in the Arabian sea with constant

velocity. To detect enemy it sends out sonar waves which travel with

m

velocity 1050— in water. Initially the waves are getting reflected from
s

a fixed island and the reflected waves are coming back to submarine.

The frequency of reflected waves are detected by the submarine and


https://dl.doubtnut.com/l/_q7ZLja91ILJK
https://dl.doubtnut.com/l/_unWSbnWVg0DX

found to be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to which the frequency of
reflected waves detected by submarine becomes 21 % greater than
the sent waves.

Q. Bulk modulus of sea water should be approximately

k
= 1000—%)
m

p :water

Sonar waves

_—’4—’——,

Ao A ¥ A& Fixed
1sland

A. 10°N/m?
B.1.21 x 10°N/m?
C.1.5 x 102N/m?

D. none

Answer: B



https://dl.doubtnut.com/l/_unWSbnWVg0DX

| o Watch Video Solution

6. An observer is moving with a constant speed of 20m/s on a
circular track of radius 50m. A source kept at centre of track emits a
sound of frequency 200 Hz. Then the frequency received by the

observer is x x 102 Hz, what is value of x. (V= 340m/s)

o Watch Video Solution

7. Two identical tuning forks vibrating at the same frequency 256 Hz
are kept fixed at some distance apart. A listener runs between the
forks at a speed of 3.0ms™! so that he approaches one tuning-fork

and recedes from the other. find the beat frequency observed by the


https://dl.doubtnut.com/l/_unWSbnWVg0DX
https://dl.doubtnut.com/l/_DMV0Vnnk9CFC
https://dl.doubtnut.com/l/_AcOImppjMBhI

listener. Speed of sound in air = 332ms "1,

y T \

o Watch Video Solution

8. Does the escape speed of a body from the earth depend on.
(i)mass of the body

(ii)the location from where it is projected

(iii)the direction of projection

(iv)the height of the location from where the body is launched?

o Watch Video Solution

LECTURE SHEET (EXERCISE-VI (LEVEL-I(ADVANCED) MATRIX MATCHING

TYPE QUESTION))


https://dl.doubtnut.com/l/_AcOImppjMBhI
https://dl.doubtnut.com/l/_RZfDAImSYK9i

1. Train A and B are approaching towards each other on a parallel
track 99 m apart at t = O their position are shown. Train A whistles a

short pulse of frequency of 596 Hz. Velocity of sound is 330 m/s.

Paen &
L LS [ PR
—— -
Tram K
ey,
L L TN
:
|
e B IS Jae, -

o Watch Video Solution

LECTURE SHEET (EXERCISE-VI (LEVEL-I(ADVANCED) INTEGER TYPE

QUESTIONS))



https://dl.doubtnut.com/l/_4uuYWKfsJlK8

1. two trains move towards each other sith the same speed. The
speed of sound is 340 m/s. If the height of the tone of the whistle of
one of them heard on the other changes 9/8 times, then the speed

of each train should be

o Watch Video Solution

PRACTICE SET (EXERCISE-l (LEVEL-(MIAN)STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. The time lag between two particles vibrating in a progressive wave
seperated by a distance 20m is 0.02s. The wave velocity if the
frequency of the wave is 500Hz, is

A. 1000ms ~*

B. 500ms "}

C.2000ms "1


https://dl.doubtnut.com/l/_xkBhD4CDhx2b
https://dl.doubtnut.com/l/_fezE2cUpHLP8

D. 250ms "1

Answer: A

o Watch Video Solution

2. The path difference between the two waves :

21X
yq = a;sin| wt - e and

21X )
Yo = aycos| wt - BS +¢@|is

A A
'27I¢



https://dl.doubtnut.com/l/_fezE2cUpHLP8
https://dl.doubtnut.com/l/_ioj38znfL5TL

| & Watch Video Solution

3. The maximum particle velocity is 3 times the wave velocity of a
progressive wave. If the amplitude of the particle is "a". The phase

difference between the two particles seperated by a distance of 'x' is

Answer: B

° Watch Video Solution

4. Which of the following releations is correct ?


https://dl.doubtnut.com/l/_ioj38znfL5TL
https://dl.doubtnut.com/l/_C6jJSTcs2SDa
https://dl.doubtnut.com/l/_XAH8ZpST0J6F

A. (x - vt)?
B. (x + vt)?

C.e- (X-Vt)2

“x+ vt

Answer: C

° Watch Video Solution

5. Which of the following is a true nut?

Ay = AV(x - vt)
B.y = Acos(ax + bt)
C.y = Alog(x - vt)

D.y = f(x2 - vtz)

Answer: C


https://dl.doubtnut.com/l/_XAH8ZpST0J6F
https://dl.doubtnut.com/l/_1I5nBZjiMU2h

o Watch Video Solution

PRACTICE SET (EXERCISE-A (LEVEL-I(ADVANCED)STRAIGHT OBJECTIVE

TYPE QUESTIONS))

1. If at t = 0, a travelling wave pulse in a string is described by the

function,

10

Hence, x and y are in meter and t in second. What will be the wave

y:

function representing the pulse at time ¢, if the pulse is propagating

along positive x-axis with speed 2m/s?

10
Ay=
2 2
(x +2y) +2
10
B.y =
2 2
(X +2t) +2
10

C = —
4 (x - 26)% +2


https://dl.doubtnut.com/l/_1I5nBZjiMU2h
https://dl.doubtnut.com/l/_wqz59z9ciTyj

10

Dy= ————
4 (x + 26)% + 2t

Answer: C

o Watch Video Solution

2. The displacement of A particle at x = 0 of a stretched string
carrying a wave in the positive X-direction is given by f(t) = Ae-t. The

wave speed is V. Write equation of the wave.

A f(x, ) = Ae™ (1)
B. f(x, t) = Ae” (t')vi)2
C.f(x, t) = Ae (”é )2

D.f(x,t)=,4\e-(f+§)2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_wqz59z9ciTyj
https://dl.doubtnut.com/l/_5VkSVAg5aGqU

X
3. The equation y = Acos? (27mt - 2711 ) represents a wave with

A. amplitude a, frequency n and wavelength A
B. amplitude a, frequency 2n and wavelength A
C. amplitude a/2, frequency 2n and wavelength A

D. amplitude a/2, frequncy 2n and wavelength A/2

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_5VkSVAg5aGqU
https://dl.doubtnut.com/l/_EGEWSWpx83eM

4.

m
System is shown in the figure. Velocity of sphere A is 9 5 Find the

speed of sphere B.

- 8t

N—

X
Cy= 10cos(g -8t + 16)

X
D.y = 105m(g -8+ 16)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_tY7u4fUL3py5

5. A Uniform rope having mass m hags vertically from a rigid
support. A transverse wave pulse is produced at the lower end. The

speed v of wave pulse varies with height h from the lower end as

v
—_,—e— -
A h
V
= il
B. !
LTS ‘ -


https://dl.doubtnut.com/l/_tY7u4fUL3py5
https://dl.doubtnut.com/l/_tVNSBeartIA0

Answer: C

o Watch Video Solution

6. A sinusoidal wave is propagating along a streched string that lies
along the x-axis. The displacement of the string as a function of time
is graphed in for particles at x-0 and at x=0.0900 m. (a) what is the
amplitude of the wave? (b)what is the period of the wave? (c ) you
are told that the two points x=0 and x=0.0900 m are within one
wavelength of each other. if the wave is moving in the +x-direction,
determine the wavelength and the wave speed. (d) if instead the
wave is moving in the -x-direction, determine the wavelength and the
wave speed. (e) would it be possible to derermine definitely the

wavelength in parts (c ) and (d) if you were not told that the two


https://dl.doubtnut.com/l/_tVNSBeartIA0
https://dl.doubtnut.com/l/_yv64DgYa6hcU

points were within one wavelength of each other? why ot why not?

» 1(s)

A.3m/s

B. 3.8m/s

C.9.1m/s

D.2.2m/s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_yv64DgYa6hcU

7. A progressive wave has a shape (or waveform) given by the

2
equation,y = , at the instant time t = 1. Express the

(x2 _6x + 14)3/2

wave equation in terms of time t,

2
Ay=
i 13/2
5+ (x - 30)°
2
B.y =
I 13/2
3+ (x - 30)°
2
Cy=
[3 +(x - 3t)2]1/2
2
D
1/2

| [3 +(2x - 3t)2]

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Xtf7QKFp2Uek

8. A travelling wave in a string has speed 5 cm/s in -ve x direction its
amplitude is 10 mm and wavelength 1 m. At a particular time a point

P has displacement 5\/5 mm. Find the velocity vector of point P ?

Y
I

D.+—icm/s
35


https://dl.doubtnut.com/l/_16V3n4PEPpuz

Answer: C

° Watch Video Solution

PRACTICE SET (EXERCISE-l (LEVEL-I(ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS))

1. The equation of a travelling wave on a string is y = (010 mm )
sin[31.4m1x + (3145'1)t]

A.wave is travelling along negative x- axis.

B. The speed of the wave is 100 cm/s

C. The frequency wave is 50s !

D. The maximum speed of a portion of string is =3.14 cm/s

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_16V3n4PEPpuz
https://dl.doubtnut.com/l/_xsgkZ4WHlzZk

2. Which of the following does not represent a travelling wave

A. A(ax - bt)
B. Atan(wt - kx)
C. Acos?(vt - x)

D. y=f (x"2-vt"2)

Answer: A::B::D

° Watch Video Solution

3. The equation of a wave is

4si 2 !
— — t+ —
y = 4sin 5 8X

where y and x are in centimeres and t is in seconds.


https://dl.doubtnut.com/l/_xsgkZ4WHlzZk
https://dl.doubtnut.com/l/_5lDYcdLxg6E3
https://dl.doubtnut.com/l/_R3euCPKQptLc

A. The amplitude, wavelength, velocity and frequency of wave are
4cm, 16cm, 32cm ™! and 1Hz respectively with wave propagating
along + x direction

B. The amplitude, wavelength, velocity and frequency of wave are
4cm, 32cm, 16cm/s, and 0.5Hz respectively with wave
propagating along -x direction

C. Two position occupied by the particle at time interval of 0.4s
have a phase difference of 0.4 radian

D. Two position occupied by the particle at separation of 12 cm

have a phase difference of 135 °

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_R3euCPKQptLc

0.8
4.y(x,t) = represents a moving pulse where x and y

[(4x + 56)% + 5]

are in metre and t in second. Then,choose the correct alternative(s):
(a) pules is moving in positive x- direction

(b) in 2s it will travel a distance of 2.5m

(c) its maximum displacement is 0.16m

(d) it is a sysmmetric pulse

-~
{

A. pulse is moving in positive x-direction

B.in 2 s it will travel a distance of 2.5 m

C. its maximum displacement is 0.16m


https://dl.doubtnut.com/l/_H3CEd7vq5Ug8

D. it is a symmetric pulse

Answer: B::C::D

o Watch Video Solution

m
System is shown in the figure. Velocity of sphere A is 9 5 Find the

speed of sphere B.
AA=21%10"%m
B.A=10">m

103
C.f=—"—H:z
2n


https://dl.doubtnut.com/l/_H3CEd7vq5Ug8
https://dl.doubtnut.com/l/_oh28O5ZZ3qjM

D.f = 10*Hz

Answer: A::C::D

o Watch Video Solution

6. A wave is represented by the equation :y = Asin(10mnx + 15nt + 11/3)

where, x is in metre and t is in second. The expression represents.

A.a wave travelling in the positive x-direction with a velocity

1.5m/s

B.a wave travelling in the negative x-direction with a velocity

1.5m/s

C. a wave travelling in the negative x-direction with a wavelength

0.2m


https://dl.doubtnut.com/l/_oh28O5ZZ3qjM
https://dl.doubtnut.com/l/_MzomZGp7uKah

D. a wave travelling in the positive x-direction with a wavelength

0.2m

Answer: B::C

° Watch Video Solution

7. A wave eqution which gives the displacement along Y-direction is
given by

y = 10—4sin(60t+2x)

where x and y are in metres and t is time in seconds. This represents

a wave

A. travelling with a velocity of 30m/s in the negative x-direction

B. of wavelength (m)m

30

C. of frequency (? )Hz

D. of amplitude 104 m


https://dl.doubtnut.com/l/_MzomZGp7uKah
https://dl.doubtnut.com/l/_lRGBY4tDcerb

Answer: A::B::C::D

° Watch Video Solution

PRACTICE SET (EXERCISE- (LEVEL-I(ADVANCED) LINKED COMREHENSION

TYPE QUESTIONS))

1. The figure represents the instantaneous picture of a transverse
harmonic wave travelling along the negative x-axis . Choose the
correct alternative(s) realted to the movement of the nine points

shown in the figure [more than one option may be correct ]


https://dl.doubtnut.com/l/_lRGBY4tDcerb
https://dl.doubtnut.com/l/_srhgiINAXogF

O

& o‘\"“v e

sa \c o
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& *\ ﬁ‘ g

e,
‘A,

b L

The points moving upward is /are

Answer: A

| ° Wlakdl.\ntdaa CcAl..bfamm


https://dl.doubtnut.com/l/_srhgiINAXogF

L ¥YvVdilll VIUCV JVIULIVII )}

2. The figure represents the instantaneous picture of a transverse
harmonic wave traveling along the negative x-axis. Choose the
correct alternative(s) related to the movement of the nine points

shown in the figure.
Lo

The points moving downwards is

B.b

c.d

D.h

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_srhgiINAXogF
https://dl.doubtnut.com/l/_YTUWCjD2FzGV
https://dl.doubtnut.com/l/_pOhVm4FjB2DX

3. The figure represents the instantaneous picture of a transverse
harmonic wave travelling along the negative x-axis . Choose the
correct alternative(s) realted to the movement of the nine points

shown in the figure [more than one option may be correct ]

The points moving upward is /are

B.b


https://dl.doubtnut.com/l/_pOhVm4FjB2DX

C.g

D.h

Answer: B

o Watch Video Solution

PRACTICE SET (EXERCISE-l (LEVEL-I(ADVANCED) INTEGER TYPE

QUESTIONS))

1. The displacement y of a wave travelling in the x-direction is given

n
byy = 10“4sin (600t -2x+ 5) metre. Where, x is expressed in metres

and t in seconds. The speed of the wave-motion, in ms™1is

o Watch Video Solution



https://dl.doubtnut.com/l/_pOhVm4FjB2DX
https://dl.doubtnut.com/l/_huzW13CpWX2B

2. A wave travelling along the x-axis is described by the equation

y(x, t) = 0.005cos(ax - ft) . If the Twavelength and the time period of

o
the wave are 0.08m and 2.0s, respectively, then E =n x5, then the

value of niis__ (where a, 8 are in appropriate units).

o Watch Video Solution

T X
3.The equation of a wave is y = 4sin{5 (2t + 5)} where y, x are in

c¢m and time in seconds. The phase difference between two position
of the same particle which are occupied at time interval of 04 s is

xx 1071 , What is the value of x ?

o Watch Video Solution

PRACTICE SET (EXERCISE-I (LEVEL-(MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))



https://dl.doubtnut.com/l/_iNbrpjvVlZ8c
https://dl.doubtnut.com/l/_zFHNpOjfDReg
https://dl.doubtnut.com/l/_y7ps6jMNShSv

1. A transverse wave propagating on a stretched string of linear
density 3 x 10 “kg-mtis represented by the equation
y = 0.2sin(1.5x + 60t)
Where x is in metre and t is in second. The tension in the string (in
Newton) is

A.0.24

B.0.48

C.1.2

D.18

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_y7ps6jMNShSv

m
System is shown in the figure. Velocity of sphere A is 9 5 Find the

speed of sphere B.

M
A'M+m

\/
B-
M m

M+m
M

C.

M+ m
M

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ZLy9cB9Oyv93

3. the ratio of the wavelengths of alpha line of lyman series in H

atom and beta line of balmer series in he+ is

o Watch Video Solution

4,

A block of mass m is at rest relative to the stationary wedge of mass
M. The coefficient of friction between block and wedge is p. The
wedge is now pulled horizontally with acceleration a as shown in
figure. Then the minimum magnitude of a for the friction between

block and wedge to be zero is:


https://dl.doubtnut.com/l/_GcLyk2ZTTS16
https://dl.doubtnut.com/l/_LXxB0jmp4Qsb

A.
M+m

\/
B.
M m

=

Answer: C

o Watch Video Solution

PRACTICE SET (EXERCISE-I (LEVEL-I(ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS))

1. A string of length L consists of two distinct sections. The left half
has linear mass density p; = py/2 while the right half has linear
mass density u, =3, . Tension in the string is F, . The time
required for a transverse wave pulse to travel from one end of the

string to the other is


https://dl.doubtnut.com/l/_LXxB0jmp4Qsb
https://dl.doubtnut.com/l/_x5laVITX9uLo

Answer: D

o Watch Video Solution

2. A transverse wave is tranvelling in a string at any moment a small
element 'dx' is at inclination 30 ° with the direction of propagation
of the wave. After some time interval its inclination changes to 60 °
with direction of propagation. Potential energy of this small element

is initially U, and finally it is KU, value of K is


https://dl.doubtnut.com/l/_x5laVITX9uLo
https://dl.doubtnut.com/l/_MAh6kfUvMLH5

A2

B.9

C.3

D.4

Answer: B

o Watch Video Solution

3. A long rubber tube having mass 0.9kg is fastened to a fixed
support and the free end of the tube is attached to a cord which
passase over a pulley and supports an object, with a mass of 5 kg as
shown in fig. If the tube is struck by a transvers blow at one end, the

time required for the pulse to reach the 49 other end is (linear


https://dl.doubtnut.com/l/_MAh6kfUvMLH5
https://dl.doubtnut.com/l/_fIZM2mJSdxBT

49
density of tube = @kg/m )

1L m

A. 5s

B.047s

C.4.7s

D.3.2s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_fIZM2mJSdxBT

4.The transversal displacement V_ time graph for two waves A and B
which travel along the same string are shown in the figure. Their

average intensity ratio I, /I is

91011 12
'

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_IOnZPRNJRYlf

5. Two harmonic waves travelling in the same medium have
frequency in the ratio 1:2 and intensity in the ratio 1:36. Their
amplitude ratio is

(a)1:6

(b) 1:8

A.1:6

B.1:8

C.1:72

D.1:3

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_GIFF5GWporGg

6. The ratio of densities of nitrogen and oxygen is 14 : 16. The

temperature at which the speed of sound in nitrogen will be same as

that in oxygen at 55 ° Cis

A35°C

B.48°C

C.65°C

D.14°C

Answer: D

o Watch Video Solution

7.A tuning fork produces a wave of wavelength 110 cm in air at 0°C.

The wavelength at 25 ° C would be

A. 110 cm


https://dl.doubtnut.com/l/_QdNbDrrUsqXk
https://dl.doubtnut.com/l/_EfcHn7YyEetf

B. 115 cm

C.120 cm

D.130 cm

Answer: B

o Watch Video Solution

8. A road runs midway between two parallel rows of buildings. A
motorist moving with a speed of 36 Km/h sounds the horn. He hears
the echo one second after he has sounded the horn: Then the
distance between the two rows of buildings is. (Velocity of sound in

air is 330 m/s)

A.80\/17m
B.40v/17m

C.30v/10m


https://dl.doubtnut.com/l/_EfcHn7YyEetf
https://dl.doubtnut.com/l/_oho1A1IaJj1o

D. 330m

Answer: A

o Watch Video Solution

9. A mixture of two diatomic gases exists in a closed cylinder. The
volumes and velocities of sound in the two gases are vV, V,, c;and
c, respectively. Determine the velocity of sound in the gaseous

mixture. (Pressure of gas remains constant),

2 2
myC, - MyCq

m2+m1


https://dl.doubtnut.com/l/_oho1A1IaJj1o
https://dl.doubtnut.com/l/_EpdSq2ZTtQIg

Answer: C

° Watch Video Solution

10. The density of NH, at 30°C and 5 atm pressure is:

A. 4.98N/m?
B. 6.98N/m?
C.2.98N/m?

D. 1.98N/m?

Answer: A

o Watch Video Solution

1. A sound wave is passing through air column in the form of

compression and rarefaction. In consecutive compressions and


https://dl.doubtnut.com/l/_EpdSq2ZTtQIg
https://dl.doubtnut.com/l/_HdvVQBjrWtMP
https://dl.doubtnut.com/l/_ATE6k8TSyT62

rarefactions,

A.P_is maximum and P, is minimum.

B.P, is minimum and P, is maximum

C. the pressure amplitude is Bak

D. if the displacement wave isY = asin(wt - kx), the pressure wave

pP_-P

C r

at an instant is represented as cos(wt - kx) which leads

displacement wave by a phase angle of /2

Answer: A::C::D

o Watch Video Solution

12. A source is moving across a circle given by the equation

5 9 5 . 3307 )
x“ +y® = R” with constant speed v = Em/s. In clockwise sense. A

detector is stationary at the point (2R, O)w.r.t. the centre of the

circle. The frequency emitted by the source is .


https://dl.doubtnut.com/l/_ATE6k8TSyT62
https://dl.doubtnut.com/l/_90AQu9kw6QIG

(a) What are the co-ordinates of the source when the detector
records the maximum and minimum frequencies. Take speed of

sound v = 330m/s.

A.The position of the source when the detector records the

2

\/g R)

maximum frequency ( + 7R, - =
B. The co-ordinate of the source when the detector records

maximum frequency is (0, R)
6v/3
m+6y/3
61/3
D. The minimum frequency recorded by the detector is /3
-7

C. The maximum frequency recorded by the detector is

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_90AQu9kw6QIG

13. A narrow tube is bent in the form of a circle of radius R, as shown
in figure. Two small holes S and D are made in the tube at the
position at right angle to each other. A source placed at S generates
a wave of intensity I which two parts: one part travels along the
longer path, while the other travels along the shorter path. Both the

waves meet at point D where a detector is placed.

The maximum intensity produced at D is given by


https://dl.doubtnut.com/l/_zYl9Np7SKJnM

A. 4l

B. 21,

C.I,

D. 31,

Answer: B

o Watch Video Solution

PRACTICE SET (EXERCISE-l (LEVEL-I(ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS))

1. The figure shows a snap photograph of a vibrating string at t = 0.
The particle P is observed moving up with velocity 20\/§cm/s. The

tangent at P makes an angle 60 ° with x-axis.


https://dl.doubtnut.com/l/_zYl9Np7SKJnM
https://dl.doubtnut.com/l/_vAHCeWYstGhl

y
1
’

wormael N\ AN\
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(a) Find the direction in which the wave is moving.
(b) Write the equation of the wave.
(c) The total energy carries by the wave per cycle of the string.

Assuming that the mass per unit length of the string is 50g/m.

A. wave is moving along positive x-direction

s
B. The equation of the wave is y = 0.4 sin(lOnt - EX)
C.Total energy carried by the wave per cycle of the string is

1.6 x 10727

nooon
D. The equation of the wave is y = 4mmsin(10n5x + 1 )

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_vAHCeWYstGhl

2. A simple harmonic wave has the equation y; = 0.3sin(314¢ - 1.57x)
and another wave has equation y, = 0.1sin(314t - 1.57x + 1.57) where
x,y,and y, are in metre and t is in second.

A.v; = v, = 50Hz

B.A; =4, =4m

C. Ratio of intensity is 9

n
D.y, leads y, by a phase angle of 5

Answer: A::B::C::D

o Watch Video Solution

3. Find MI of a triangular lamina of mass M about the axis of

rotation AB shown in Fig.


https://dl.doubtnut.com/l/_vAHCeWYstGhl
https://dl.doubtnut.com/l/_E69tkXHQLhkG
https://dl.doubtnut.com/l/_jZNCX0P2aCjw

"
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A.The speed of the transverse pulse just after generated at the
free end point P with respect to ground is lw
B. The speed of the transverse pulse when it reaches the mid

\/5lw

point of string with respect to ground is ——=

C.The tension in the string at a distance 'x' from the free and

ple2- @-x?]

2

w2



https://dl.doubtnut.com/l/_jZNCX0P2aCjw

D.The time taken by the transverse pulse to reach the axis of

T
rotation from free end is —
2w

Answer: A::B::C::D

o Watch Video Solution

4. Consider a harmonic wave travelling on a string of mass per unit
length mu. The wave has a velocity v, amplitude A and frequency if.
The power transmitted by a harmonic wave on the string is
proportional to (take constant of proportionality as 21%)

A

B.v

C. A2

D. f?


https://dl.doubtnut.com/l/_jZNCX0P2aCjw
https://dl.doubtnut.com/l/_rUWfauI8YfRR

Answer: A::B::C::D

° Watch Video Solution

PRACTICE SET (EXERCISE-II (LEVEL-I(ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS))

1. One end of a 60m long rope of mass 1.8 kg is tied to a rigid
horizontal support held high above the ground. The rope hangs
vertically and kept taut by a weight 'W' suspended at its lower end. A
person jerks the lower end of the rope sideways in a sinusoidal
manner and a transverse wave of frequency 2 Hz and amplitude
10cm passes along the rope such that there are 2 cycles of the wave
in the total length of the rope. Neglecting the weight of the rope as

compared to the suspended weight W and with g = 10m/s2, answer

the following questions. (S =75 x 10'4m2)


https://dl.doubtnut.com/l/_rUWfauI8YfRR
https://dl.doubtnut.com/l/_HHzlwuf8vZOU

W

In the questions above, weight of the rope has been neglected as
compared to the suspended weight. However, if we also account for

the weight of the rope. the speed of the wave at the top of the rope

will be

A. 3.2w

B. 2.25w


https://dl.doubtnut.com/l/_HHzlwuf8vZOU

C. 14w

D. 0.75w

Answer: A

o Watch Video Solution

2. One end of a 60m long rope of mass 1.8 kg is tied to a rigid
horizontal support held high above the ground. The rope hangs
vertically and kept taut by a weight 'W' suspended at its lower end. A
person jerks the lower end of the rope sideways in a sinusoidal
manner and a transverse wave of frequency 2 Hz and amplitude
10cm passes along the rope such that there are 2 cycles of the wave
in the total length of the rope. Neglecting the weight of the rope as

compared to the suspended weight W and with g = 10m/s2, answer

the following questions. (S =75x 10'4m2)


https://dl.doubtnut.com/l/_HHzlwuf8vZOU
https://dl.doubtnut.com/l/_2UhYScDPHW7e

In the questions above, weight of the rope has been neglected as

compared to the suspended weight. However, if we also account for

the weight of the rope. the speed of the wave at the top of the rope

will be

A.60m/s

B. 64.8m/s


https://dl.doubtnut.com/l/_2UhYScDPHW7e

C.62.6m/s

D. 68.4m/s

Answer: B

° Watch Video Solution

3. A narrow tube is bend in the form of a circle of radius R, as shown
in the figure. Two small holes S and D are made in the tube at the
positions right angle to each other. A source placed at S generated a
wave of intensity I, which is equally divided into two parts : One part
travels along the longer path, while the other travels along the
shorter path. Both the parts wave meet at the point D where a

detector is placed.


https://dl.doubtnut.com/l/_2UhYScDPHW7e
https://dl.doubtnut.com/l/_VrpZBs2GMrRC

sthofennrsr

BEePT R RN ib'

O

The maximum value of A to produce a maxima at D is given by :-

D. All of these

Answer: D

| e


https://dl.doubtnut.com/l/_VrpZBs2GMrRC

[ ¥ Watch Video Solution ]

4. A narrow tube is bend in the form of a circle of radius R, as shown
in the figure. Two small holes S and D are made in the tube at the
positions right angle to each other. A source placed at S generated a
wave of intensity I, which is equally divided into two parts : One part
travels along the longer path, while the other travels along the
shorter path. Both the parts wave meet at the point D where a

detector is placed.


https://dl.doubtnut.com/l/_VrpZBs2GMrRC
https://dl.doubtnut.com/l/_5M6wli0CZcyF

sthofennrsr

BEePT R RN ib'

O

The maximum value of A to produce a maxima at D is given by :-
A.2nR
3
B. —nR
2
2
C. -nR
5

D. none of these

Answer: C

| o


https://dl.doubtnut.com/l/_5M6wli0CZcyF

[ & Watch Video Solution ]

PRACTICE SET (EXERCISE-l (LEVEL-II(ADVANCED) INTEGER TYPE

QUESTIONS))

1. A copper wire is held at the two ends by rigid supports. At 60 ° C,
the wire is just taut with negligible tension. The speed of transverse

waves in this wire at 10 ° Cis x x 10! m/s, what is the value of x.

(y = 1.6 x 10" 'N/m? a =1.8x107% °C and p = 9 x 1o3kg/m3)

o Watch Video Solution

2. Three coherent sources generating waves in the same phase are
placed as shown. The wave length of the wave is 40 x 107 m. The

minimum distanced (in g m), such that intensity at point D is 9 times


https://dl.doubtnut.com/l/_5M6wli0CZcyF
https://dl.doubtnut.com/l/_9JakFMOYQDDc
https://dl.doubtnut.com/l/_kq2XDV1W9ZN3

d d d
WH
- — il =[]
8 % L3

o Watch Video Solution

PRACTICE SET (EXERCISEHIl (LEVEL-(MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. The length of a sonometer wire tuned to a frequency of 256 Hz is

0.6 m. Calculate the frequency of the tuning fork with which the

vibrating wire will be in tune when the length is made 0.4 m

A. 78Hz

B. 512Hz

C.384Hz


https://dl.doubtnut.com/l/_kq2XDV1W9ZN3
https://dl.doubtnut.com/l/_YXf3fPYfKvrc

D. 126Hz

Answer: C

o Watch Video Solution

2.The fundamental frequency of a string stretched with a weight of

4 kg is 256 Hz. The weight required to produce its octave is

A. 4 kg wt

B. 12 kg wt

C.16 kg wt

D. 24 kg wt

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_YXf3fPYfKvrc
https://dl.doubtnut.com/l/_Aw9HIJNrYFCH
https://dl.doubtnut.com/l/_1lgQ9NFleE6j

3. A wire having a linear mass density 5.0 x 10 3kg/m is stretched
between two rigid supports with a tension of 450 N. The wire
resonates at a frequency of 420 Hz. The next higher frequency at
which the same wire resonates is 490 Hz. Find the length of the wire.
A.1.2m
B.1.8m

C.2Im

D. 81m

Answer: C

o Watch Video Solution

4.In order to double the frequnecy of the fundamental note emitted

3
by a stratched string the length is reduced to B th of the original


https://dl.doubtnut.com/l/_1lgQ9NFleE6j
https://dl.doubtnut.com/l/_tl7dtUoVo07N

length and the tension is changed. The factor by which the tension

is to be changed is

A|JO O] WIN 0| W

Answer: D

o Watch Video Solution

5. Transverse waves are generated in two uniform steel wires
A and B by attaching their free ends to a fork of frequency 500Hz.
The diameter of wire A is half that B and tension in wire A is half the

tension in wire B. What is the ratio of velocities of waves in A and B?

A l:2


https://dl.doubtnut.com/l/_tl7dtUoVo07N
https://dl.doubtnut.com/l/_bO4EsXnxYNHx

B.2:1
C.l:\/E

D. \/5:1

Answer: D

o Watch Video Solution

6. Two uniform strings A and B made of steel are made to vibrate
under the same tension. If the first overtone of A is equal to the
second overtone of B and if the radius of A is twice that of B, the
ratio of the lengths of the strings is

Al:2

B.1:3

C.1:4

D.1:5


https://dl.doubtnut.com/l/_bO4EsXnxYNHx
https://dl.doubtnut.com/l/_5ER990QNwW7d

Answer: B

° Watch Video Solution

7.Does the escape speed of a body from the earth depend on.
(i)mass of the body
(ii)the location from where it is projected
(iii)the direction of projection
(iv)the height of the location from where the body is launched?
A.40m/s
B.20m/s

C.10m/s

D.5m/s

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5ER990QNwW7d
https://dl.doubtnut.com/l/_hUYCgdHU7dU9

8. Two strings of the same material and the same area of cross-
section are used in sonometer experiment. One is loaded with 12kg
and the other with 3 kg. The fundamental frequency of the first
string is equal to the first overtone of the second string. If the
length of the second string is 100 cm, then the length of the first
string is

A.300cm

B. 200cm

C.100cm

D. 50cm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_hUYCgdHU7dU9
https://dl.doubtnut.com/l/_ZXn68i7GF2aN

X
9. The equation of a stationary wave is y = 0.8C0$(5)Sin2007'[t

where x is in cm and t is in s. The separation between consecutive
nodes will be

A. 75,125

B.2.5,75

C.12.5,17.5

D.5,10

Answer: A

o Watch Video Solution

10. Two transverse waves A and B superimposed to produce a node
at x = 0. If the equation of wave A si y = acos(kx - wt), then the

equation of wave B is


https://dl.doubtnut.com/l/_NGbctH0Nwfss
https://dl.doubtnut.com/l/_cLLsjhxoDNwp

A.y =a sin (wt+kx)

B.y=a cos (kx-wt)

C.y =-a cos (kx-wt)

D.y =-a sin (kx+wt)

Answer: D

o Watch Video Solution

PRACTICE SET (EXERCISE-II (LEVEL-I(ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS))

1. A composition string is made up by joining two strings of different
masses per unit length 1g/ m and 4 g/m. The composite string is
under the same tension. A transverse wave pulse : Y = (6 mm) sin(5t +

40x), where it is in seconds and 'x' in meters, is sent along the lighter


https://dl.doubtnut.com/l/_cLLsjhxoDNwp
https://dl.doubtnut.com/l/_4rgVE9XfNktV

string towards the joint. The joint is at x = 0. The equation of the
wave pulse reflected from the joint is

A. (2 mm) sin(5t - 40x)

B. (4 mm) sin(40x - 5t)

C. (2 mm) sin(5t - 40x)

D. (2 mm) sin (5t - 10x)

Answer: C

o Watch Video Solution

2. A stiff wire is bent into a cylinder loop of diameter D. It is clamped
by knife edges at two points opposite to each other . A transverse
wave is sent around the loop by means resonance frequency
(fundamental mode) of the loop in terms of wave speed v and

diameter D is


https://dl.doubtnut.com/l/_4rgVE9XfNktV
https://dl.doubtnut.com/l/_dxZ6oJErlfEc

Answer: C

° Watch Video Solution

3. Equations of a stationery and a travelling waves are

Y, = asinkxcoswt and y, = asin(wt - kx) The phase differences

T 3n
between two between x; = ™ and x, = ﬂareqb1 and @, respectvely
¢
for the two waves. The ratio ¢Tis
2

@
alwu


https://dl.doubtnut.com/l/_dxZ6oJErlfEc
https://dl.doubtnut.com/l/_08W7FF0dfv5C

N

O
NI MW

Answer: D

° Watch Video Solution

4.Find the tension needed to produce stationary waves with 4 loops
in a string 1m long and 0.5 gram in weight, fixed to a tuning fork of
frequency 200Hz, when the prongs of the fork are vibrating
perpendicular to the string.

A. 5N

B. 10N

C.15N

D.0.5N


https://dl.doubtnut.com/l/_08W7FF0dfv5C
https://dl.doubtnut.com/l/_apDzxVwQky3D

Answer: A

o Watch Video Solution

5. The fundamental frequency of a sonometer wire increases by 6Hz
if its tension is increased by 44 % , keeping the length constant .
Find the change in the fundamental frequency of the sonometer
wire when the length of the wire is increased by 20 % , keeping the
original tension in the wire constant.

A. 4Hz

B.7Hz

C.5Hz

D.3Hz

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_apDzxVwQky3D
https://dl.doubtnut.com/l/_nm4sKs55eSUp

6. As a charged particle 'q' moving with a velocity v enters a uniform
magnetic field B, it experience a force
F= q(\7 X B)F or =0° or 180°,60 being the angle between
v and B, force experienced is zero and the particle passes

undeflected. For 8 = 90 °, the particle moves along a circular arc and

the magnetic force (qvB) provides the necessary centripetal force

(mvz/r). For other values of 9(9 #0°,180°,90° ), the charged
particle moves along a helical path which is the resultant motion of
simultaneous circular and translational motions.

Suppose a particle that carries a charge of magnitude q and has a
mass 4 x 10™ P kg is moving in a region containing a uniform
magnetic field B = - 0.4kT. At some instant, velocity of the particle is
v = (8; - 6}'4]2) x 10%ms ™! and force acting on it has a magnitude 1.6
N

Angular frequency of rotation of particle, also called the ‘cyclotron

frequency' is


https://dl.doubtnut.com/l/_nm4sKs55eSUp
https://dl.doubtnut.com/l/_1iB00qB94cDf

A. 25Hz

B. 35Hz

C.15Hz

D.45Hz

Answer: B

o Watch Video Solution

7. A wave pulse on a string on a string has the dimension shown in
figure. The wave speed is v=1 cm /s . If point O is a free end. The

shape of wave at time t = 3s si

g = Tcrve

Q
e e 4

o icm 2cm



https://dl.doubtnut.com/l/_1iB00qB94cDf
https://dl.doubtnut.com/l/_iYpGEAeMWoiw

A.
B. >
| cm
"?. ?l 1 cm
O
C.
D. s
Answer: D

o Watch Video Solution

PRACTICE SET (EXERCISE-ll (LEVEL-II(ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS))

1. Two wires of different densities are soldered together end to end
then stretched under tension T. The waves speed in the first wire is

twice that in the second wire.


https://dl.doubtnut.com/l/_iYpGEAeMWoiw
https://dl.doubtnut.com/l/_L5qnEMNFUjI9

(a) If the amplitude of incident wave is A, what are amplitudes of
reflected and transmitted waves?
(b) Assuming no energy loss in the wire, find the fraction of the
incident power that is reflected at the junction and fraction of the
same that is transmitted.

Ay, = Arsin(wt + klx)

B.y, = Atsin(oot - kzx)

kl'kZ
C.A, = ok

2k,
D.A = A
t kl + k2 1

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_L5qnEMNFUjI9

2. Two waves of nearly same amplitude , same frequency travelling
with same velocity are superimposing to give phenomenon of
interference . If a; and a, be their respectively amplitudes , w be the
frequency for both , v be the velocity for both and A@ is the phase

difference between the two waves then,

A.the resultant intensity varies periodically with time and

distance.

. . . Imin al ) az 2 . .
B. the resultant intensity with I = is obtained

max a; +(12

C.both the waves must have been travelling in the same
direction and must be coherent.

D.I,=1,+1I,+ ZVECOS(AT[) where constuctive interference is
obtained for path differences that are even multiple of 5)\ and

destructive interference is obtained for path differences that

are odd multiple E)\


https://dl.doubtnut.com/l/_hUB0ofMJ7Bhq

Answer: A::B::C::D

° Watch Video Solution

3. Along the straight line joining two consecutive displacement

nodes in a pure stationary sound wave at different points

A.the S.H.M's will be in different phases

B. Velocities are in phase

C. the accelerations are in phase

D. frequencies are equal

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_hUB0ofMJ7Bhq
https://dl.doubtnut.com/l/_WxpkfcNsyOXt

4, A wire of density 9 x 103kg/m? is stretched between two clamps 1
m apart and is stretched to an extension of 4.9 x 10~* metre.Young's
modulus of material is 9 x 101N/m? Then

A. The lowest frequency of standing wave is 35 Hz

B. The frequency of 1st overtone is 70Hz

C. The frequency of 1st overtone is 105 Hz

D. The lowest frequency of standing wave is 70Hz

Answer: A::B

o Watch Video Solution

5. In which case is the power being delivered by a given progressive
sinusoidal wave on a given string is doubled? Material of the string

is unchanged.


https://dl.doubtnut.com/l/_opGaBgDgmbEZ
https://dl.doubtnut.com/l/_dMOtNcwpRexa

A.The wave amplitude is doubled (keeping the frequency the

same).

B. The wave frequency is cut in half (keeping the amplitude the

same).

C.Tension in the string is made four times the initial value

(keeping its linear density, amplitude and frequency the same).

D. The diameter of the string is doubled (keeping the tension

amplitude and frequency the same).

Answer: C::D

o Watch Video Solution

PRACTICE SET (EXERCISE-III (LEVEL-lI(ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS))



https://dl.doubtnut.com/l/_dMOtNcwpRexa

X
1. A string vibrates according to the equation y = SSiHECOS4OHt

where, x and y are in centimeters and t is in seconds.
(@) What is the speed of the component wave?
(b) What is the distance between the adjacent nodes?

(c) What is the velocity of the particle of the string at the position

9

x=15cmwhent = gs?

A. 2.5cm, 1.2ms™ !
B. 1cm, 2.5ms™ !
C. 1.5cm, 2.5ms™ !

D. 2cm, 3.5ms -1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_03EYu1Jl3V9T

sin(mx)

2. A stationary wave is given by y = 5 cos40mnt where x and y are

in cm and t is in seconds

What is the distance between two successive nodes
A. 0.01lm
B. 0.02m
C.0.03m

D.0.04m

Answer: C

° Watch Video Solution

sin(7x)

3. A stationary wave is given by y = 5 cos40mt where x and y are

in cm and t is in seconds


https://dl.doubtnut.com/l/_mLvuhhTC1bRG
https://dl.doubtnut.com/l/_Ga69aspB9Ixh

What is the velocity of a particle of the string at the position x = 1.5

9
cmwhent = —s
8

A.O0
B. 1ms'1
C. 2ms'1

D. 3ms -1

Answer: A

o Watch Video Solution

PRACTICE SET (EXERCISEHIl (LEVEL-I(ADVANCED) MATRIX MATCHING

TYPE QUESTIONS))

1. A wave disturbance in a medium is described by

T
Y= 0.02cos(507rt+ E)cosnx . Where x and y are in m and t in sec.


https://dl.doubtnut.com/l/_Ga69aspB9Ixh
https://dl.doubtnut.com/l/_JnVsMTwzexnc

The values in Column-Il are in Sl units.

{'odvnn - 1 {plumn - 11

A) Node occurs at p) 0.5 m
B) Antinode occurs al q) 50 m/'s
C) speed of wave )2 m
D) wave length ) |l m

o Watch Video Solution

PRACTICE SET (EXERCISE-ll (LEVEL-I(ADVANCED) INTEGER TYPE

QUESTIONS))

1. A stretched string is taken and stretched such that elongated by

1% then the fundamental frequency decreased by x x 10°1 % what is

the value of x ?

° Watch Video Solution



https://dl.doubtnut.com/l/_JnVsMTwzexnc
https://dl.doubtnut.com/l/_nGDUvcCH71Ve

2. A somoneter wire resonates with a given tuning fork forming
standing waves with five antindoes between the two bridges when a
mass of 9 kg is suspended from the wire. Resonates with the same
tuning fork forming three antindoes for the same postions of the

bridges. the value of M is

o Watch Video Solution

PRACTICE SET (EXERCISE-IV (LEVEL-I(MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. The elecron is a hydrogen atoms makes a transition n; - n,
where n; and n, are the principal quantum numbers of two states.
Assume the Bohr model to be be valid. The time period of the
electron in the initial state is eight times of the final state. Teh

possible values of n; and n, are


https://dl.doubtnut.com/l/_pYe8eJRknnzT
https://dl.doubtnut.com/l/_i5UE9BRAGTs0

AAN2/7
B.\/1/7
C.\/3/5

D./6/5

Answer: C

° Watch Video Solution

2.The velocities of sound in an ideal gas at temperature T; and T, K
are found to be V; and V, respectively. If therm.s velocities of the
molecules of the same gas at the same temperatures T, and T, are

v, and v, respectively then

()

Avy,=vy \72)
(V)

B.vy, = vy \7

—_
N—


https://dl.doubtnut.com/l/_i5UE9BRAGTs0
https://dl.doubtnut.com/l/_kubBBK9NQ6nn

c 2

Vo = Vi\| 5
Vi
Vi
V,

Answer: B

o Watch Video Solution

3. The speed of sound in oxygen (Oz) at a certain temperature is
460ms-'. The speed of sound in helium (He) at the same
temperature will be (assumed both gases to be ideal)

A. 1420ms 1

B. 500ms 1

C.650ms ™!

D. 330ms "1


https://dl.doubtnut.com/l/_kubBBK9NQ6nn
https://dl.doubtnut.com/l/_j4mC9yU3TWJT

Answer: A

° Watch Video Solution

4. A man standing at some distance from a cliff hears the echo of
sound after 2s. He walks 495 m away from the cliff. He produces a
sound there and receives the echo after 5s. What is the speed of
sound?

A.330 m/s

B.340 m/s

C.390 m/s

D.380 m/s

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_j4mC9yU3TWJT
https://dl.doubtnut.com/l/_PUW7MfPiSwOf
https://dl.doubtnut.com/l/_3gWmzYaZIyLL

5. How many time are taken intense is 90dB sound than 40dB

sound?

A5

B. 50

C. 500

D. 10°

Answer: D

o Watch Video Solution

6. At room temperature, a dilute solution of urea is prepared by
dissolving 0.60 g of urea in 360 g of water. If the vapour pressure of
pure water at this temperature is 35 mm Hg, lowering of vapour
pressure will be 1.74 x 10 mm Hg. The numerical value of x is

. (Molar mass of urea=60 g mol ™ 1).


https://dl.doubtnut.com/l/_3gWmzYaZIyLL
https://dl.doubtnut.com/l/_tMavjQScKmTp

A.10
B.\/10
c.10°6

D.107°2

Answer: B

° Watch Video Solution

7. A window whose area is 2m? opens on street where the street
noise result in an intensity level at the window of 60 dB. How much
acoustic power enters the window via sound waves. Now if an
acoustic absorber is fitted at the window, how much energy from

street will it collect in 5 h?

A.26 x 107137

B.26 x 10107


https://dl.doubtnut.com/l/_tMavjQScKmTp
https://dl.doubtnut.com/l/_Tx7YoPPSt9aN

C.36x1073J

D. 46 x 10107

Answer: C

° Watch Video Solution

8. Two identical speakers emit sound waves of frequency 660Hz
uniformly in all directions. The audio output of each speaker is TmW
and the speed of sound in air. A point P is a distance 2m from one

speaker and 3m from the other. If they are driven coherently but out


https://dl.doubtnut.com/l/_Tx7YoPPSt9aN
https://dl.doubtnut.com/l/_R50xO1y3zR03

of phase by 180 ° , the intensity at the point 'P' is

5, 2m F

5,

A. 55.3uW/m?
B. 2.2uW/m?
C.28.7uW/m?

D. 28.7uW/m?

Answer: B


https://dl.doubtnut.com/l/_R50xO1y3zR03

° Watch Video Solution

9.5, and S, are two sources of sound etmitting sine waves. The two
sources are in phase. The sound emitted by the two sources

interfere at point F.  The waves of wavelength

@ 2 M W © AT T
S; S» - r
A. Tm will result in constructive interference

B. 2/3 m will result in constructive interference

C. 2m will result in destructive interference

D. 4m will result in destructive interference

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_R50xO1y3zR03
https://dl.doubtnut.com/l/_iT1qyzyxWh5t
https://dl.doubtnut.com/l/_yfPd9zTWGGvW

10. On a frictionless horizontal surface , assumed to be the x-y
plane, a small trolley A is moving along a straight line parallel to the
y - axis ( see figure) with a constant velocity of (\/5 - l)m/s . At a
particular instant , when the line OA makes an angle of 45( ¢ ) with
the x - axis, a ball is thrown along the surface from the origin O. Its
velocity makes an angle ¢ with the x - axis and it hits the trolley .

(@) The motion of the ball is observed from the frame of the trolley .
Calculate the angle 8 made by the velocity vector of the ball with the
x - axis in this frame .

(b) Find the speed of the ball with respect to the surface , if

¢ = (46)/(3).

A 45°

v



https://dl.doubtnut.com/l/_yfPd9zTWGGvW

A.330ms "1

B. 360ms !

C.350ms "1

D. 340ms "1

Answer: B

o Watch Video Solution

PRACTICE SET (EXERCISE-II (LEVEL-I(ADVANCED) MATRIX MATCHING TYPE

QUESTIONS))

1. A wave disturbance in a medium is described by

T
Y= 0.02cos(50nt+ E)cosnx . Where x and y are in m and t in sec.


https://dl.doubtnut.com/l/_yfPd9zTWGGvW
https://dl.doubtnut.com/l/_gZ8COVRXGkYP

The values in Column-Il are in Sl units.

{'odvnn - 1 {plumn - 11

A) Node occurs at p) 0.5 m
B) Antinode occurs al q) 50 m/'s
C) speed of wave )2 m
D) wave length ) |l m

o Watch Video Solution

PRACTICE SET (EXERCISE-V (LEVEL-((MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. An organ pipe P, closed at one end and vibrating in its first
overtone, and another pipe P, open at both ends and vibrating in its
third overtone, are in resonance with a given tuning fork. The ratio

of the length of P, to that of P, is

>
©lw Wl

@


https://dl.doubtnut.com/l/_gZ8COVRXGkYP
https://dl.doubtnut.com/l/_lsHBQunln1Am

N

o
Wl N~

Answer: B

° Watch Video Solution

2. If I}, I, and I; are wave lengths of the waves giving resonance
with fundamental, first and second over tones of closed organ pipe.
The ratio of wavelengths I;:1,: 15 is.....

A1:2:3

B.1:

W | =
ul | =

C.1:3:5

D.5:3:1

Answer: B



https://dl.doubtnut.com/l/_lsHBQunln1Am
https://dl.doubtnut.com/l/_mzrvvn8oQJ1w

| & Watch Video Solution

3.1f a resonance tube is sounded with a tuning fork of frequency 256
Hz, resonance occurs at 35 cm and 105 cm. The velocity of sound is
about

A. 360 m/s

B.512 m/s

C.524 m/s

D. 400 m/s

Answer: A

° Watch Video Solution

4. Electron exicted from lower orbit to higher orbit and returns back

to ground state from excited state with a life time1 nanosecond by


https://dl.doubtnut.com/l/_mzrvvn8oQJ1w
https://dl.doubtnut.com/l/_mMcTqBFzbxx7
https://dl.doubtnut.com/l/_P1KpR20obkLq

emitting a photon of wave length 600nm. Calculate uncertainity in

the energy of the excited state. Also calculate the percentage

uncertainity, if the energy is measured from ground state.

A. 18 > x

B.x > 54

C.54>x> 36

D.36 > x > 18

Answer: B

o Watch Video Solution

5.l

4]2
Vi?
2X

212


https://dl.doubtnut.com/l/_P1KpR20obkLq
https://dl.doubtnut.com/l/_hYeYbPfDcEgm

VX2
21

Answer: C

o Watch Video Solution

6. Two sounding bodies are producing progressive waves given by
Y1 = 4sin(400mtt)and y, = 3sin(404nt) , where t is in second which
superpose near the ears of a person. The person will hear

A.2 and 5/1

B. 4 and 49/1

C.4 and 16/9

D. 2 and 49/1

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_hYeYbPfDcEgm
https://dl.doubtnut.com/l/_obb8fTltXPaD

7. Two stretched wires of same length, diameter and same material
are in unison. The tension in one is increased by 2% and 2 beats per
second are heard. What was the frequency of the note produced
when they were in unison

A. 100 Hz

B. 200 Hz

C.300 Hz

D. 400 Hz

Answer: B

o Watch Video Solution

8.64 tuning forks are arranged such that each fork produces 4 beats
per second with next one. If the frequency of the last fork is octave

of the first, the frequency of 16th fork is


https://dl.doubtnut.com/l/_fWovXHpRkuPB
https://dl.doubtnut.com/l/_Y5xScj0KCLRD

A.316 Hz

B.322 Hz

C.312 Hz

D.314 Hz

Answer: C

o Watch Video Solution

9. Chemical reactions are invariably associated with the transfter of
energy either in the form of heat or light. In the laboratory, heat
changes in physical and chemical processes are measured with an
instrument called calorimeter. Heat change in the process is

calculated as

q = msAT s = Specific heat
= cAT ¢ = Heat capacity

Heat of reaction at constant volume is measured using bomb

calorimeter.


https://dl.doubtnut.com/l/_Y5xScj0KCLRD
https://dl.doubtnut.com/l/_OnETwxdnx2ml

qy = AU = Internal energy change

Heat of reaction at constant pressure is measured using simple or
water calorimeter.

qp = AH

dp=qy+ PAV

AH = AU + AnRT

The heat capacity of a bomb calorimeter is 500JK 1. When 0.1g of
methane was burnt in this calorimeter, the temperature rose by 2 ° C

. The value of AU per mole will be

A3
B.2
C.1

D.4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_OnETwxdnx2ml

10. The fundamental frequencies of a closed pipe and an open pipe
of different lengths are 300 Hz and 400 Hz respectively. If they are
joined to form a longer pipe, the fundamental frequency of the long
pipe so formed is

A.350 Hz

B.50 Hz

C.120 Hz

D. 100 Hz

Answer: C

o Watch Video Solution

11. A glass tube of 1.0m length is filled with water . The water can be
drained out slowly at the bottom of the tube . If a vibrating tuning

fork of frequency 500c/s is brought at the upper end of the tube and


https://dl.doubtnut.com/l/_NJjvboKarVt3
https://dl.doubtnut.com/l/_SE44k8jD4ptO

the velocity of sound is 330m/s, then the total number of resonances

obtained will be

A4

B.3

C.2

D.1

Answer: B

o Watch Video Solution

12. The frequency of a stetched unifrom wire under tension is in
resonance with the fundamental frequency of closed tube. If the
tension in the wire is increased by 8 N, it is in resonance with the

first overtone of the closed tube. The initial tension in the wire is


https://dl.doubtnut.com/l/_SE44k8jD4ptO
https://dl.doubtnut.com/l/_RntCxDQmh11m

B.4N

C.8N

D. 16N

Answer: A

o Watch Video Solution

13. A source of frequency 10kHz when viberted over than mouth of a

closed organ is in unison at 300K. The beats produced when

temperature rises by 1K

A.30Hz

B.13.33Hz

C.16.67Hz

D. 40Hz


https://dl.doubtnut.com/l/_RntCxDQmh11m
https://dl.doubtnut.com/l/_kb6hvglXRJAC

Answer: C

o Watch Video Solution

14.The string of a sonometer is divided into two parts with the help
of a wedge. The total length of the string is 1 m and the two parts
differ by 2mm. When sounded together they produced two beats per
second. The frequencies of the notes emitted by the two parts are
A.499 & 497 Hz
B. 501 & 499 Hz

C. 501 & 503 Hz

D. none

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_kb6hvglXRJAC
https://dl.doubtnut.com/l/_j1qRFnll1N0c
https://dl.doubtnut.com/l/_jz4hpykTD3W8

15. Two uniform wire are vibrating simultaneously in their
fundamental modes. The tensions, lengths, diameters, and the
densities of the two wires are in the ratios, 8:1,36:35,4:1,1:2
respectively. If the note of higher pitch has a frequency of 360Hz the
number of beats produced per second is

A5

B.10

D. 20

Answer: B

o Watch Video Solution

PRACTICE SET (EXERCISE-V (LEVEL-II(ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS))



https://dl.doubtnut.com/l/_jz4hpykTD3W8
https://dl.doubtnut.com/l/_NI5XZSpTAAIN

1. In a closed end pipe of length 105c¢m , standing waves are set up

corresponding to the third overtone . What distance from the closed

end, amongst the following is a pressure node?

A.20cm

B. 60cm

C.85cm

D.45cm

Answer: D

o Watch Video Solution

2. First overtone frequency of a closed organ pipe is equal to the
first overtone frequency of an open organ pipe. Further nth

harmonic of closed organ pipe is also equal to the mth harmonic of


https://dl.doubtnut.com/l/_NI5XZSpTAAIN
https://dl.doubtnut.com/l/_MeY4J2falGt3

open pipe, where n and m are

(A)5,4 (B)7,5(C)9,6 (D)7,3

A .54

B.7,5

C.96

D.73

Answer: C

o Watch Video Solution

3. A long tube open at the top is fixed verticallly and water level
inside the tube can be moved up or down . A vibrating tuning fork is
held above the open end and the water level is pushed down
gradually so as to get first and second resonance at 24.1cm and
74.1cm , respectively below the open end . The diameter of the tube

is


https://dl.doubtnut.com/l/_MeY4J2falGt3
https://dl.doubtnut.com/l/_D0QlxaKoOJVF

A.2cm

B.3cm

C.4cm

D.5cm

Answer: B

° Watch Video Solution

4. A closed organ pipe is vibrating in fundamental frequency. There
are two points A and B in the organ pipe as shown, at a distance AB

= L/n. Ratio of maximum pressure variation at point A to point B is


https://dl.doubtnut.com/l/_D0QlxaKoOJVF
https://dl.doubtnut.com/l/_bzFOIbOcabEx

2/\/5 find value of n

A.3

B.6
C.\/3

D.2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_bzFOIbOcabEx
https://dl.doubtnut.com/l/_IuERBOyIzTYj

5. A closed organ pipe of radius r, and an open organ pipe of radius
r, both having same length 'L resonate when excited with a given
tunning fork. Closed organ pipe resonates in its fundamental mode

where as open organ pipe resonates in its overtone , then

D. 2r2 -ry = 2.5L

Answer: C

o Watch Video Solution

6.1f [, and [, are the lengths of air column for the first and second

resonance when a tuning fork frequency n is sounded on a


https://dl.doubtnut.com/l/_IuERBOyIzTYj
https://dl.doubtnut.com/l/_MvR7IN6LD13B

resonance tube, there the distance of the antinode from the top end

of resonance tube is

a2(l- 1)

B. %(211 1)
1, -3l
2

C.

12_11
2

D.

Answer: C

o Watch Video Solution

7. The first overtone of an open organ pipe beats with the first
overtone of a closed organ pipe with a beat frequency 2.2Hz . The
fundamental frequency of the closed organ pipe is 110Hz, find the

lengths of the pipes . Take velocity of sound = 330m/s.

A.l, = 3.8937m


https://dl.doubtnut.com/l/_MvR7IN6LD13B
https://dl.doubtnut.com/l/_WUjFHgyk2SOu

B. I, = 1.9937m

C.1, = 0.9937m
D. 1, = 2.8937m
Answer: C

o Watch Video Solution

8. A string under a tension of 129.6N produces 10beats/sec when it is
vibrated along with a tuning fork. When the tension in the string is
increased to 160N, it sounds in unision with the same fork. Calculate
the fundamental frequency of the tuning fork.

A. 100Hz

B. 200Hz

C.300Hz

D. 400Hz


https://dl.doubtnut.com/l/_WUjFHgyk2SOu
https://dl.doubtnut.com/l/_RAyi5GM5T41W

Answer: A

° Watch Video Solution

9. A string 25cm long and having a mass of 2.5g is under tension. A
pipe closed at one end is 40cm long . When the string is set vibrating
in its first overtone and the air in the pipe in its fundamental
frequency, 8 beats per second are heard . It is observed that
decreasing the tencion in the string decrease the beat frequency. If
the speed of sound in air is 320m/s, find the tension in the string.

A.25.03 N

B.27.04 N

C.37.01N

D.20.02 N

Answer: B



https://dl.doubtnut.com/l/_RAyi5GM5T41W
https://dl.doubtnut.com/l/_jhVR8c23xOJn

| o Watch Video Solution

10. Find the temperature at which the fundamental frequency of an
organ pipe is independent of small variation in temperature in terms

of the coefficient of linear expansion ( @) of the material of the tube.

5
AT,= Z
2
B.Ty = E
3
C.T,= Z
1
D.T, = Z
Answer: D

° Watch Video Solution

11. Two identical sonometer wires have a fundamental frequency of

400 vibrations per second when kept under the same tension. What


https://dl.doubtnut.com/l/_jhVR8c23xOJn
https://dl.doubtnut.com/l/_wciIjeO0TcPg
https://dl.doubtnut.com/l/_eca2M5KGxyUs

fractional increase in the tension of one wire would cause an
occurance of 8 beats per second when both wires vibrate together
A. 0.01
B.0.02
C.0.03

D. 0.04

Answer: B

o Watch Video Solution

PRACTICE SET (EXERCISE-V (LEVEL-II(ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS))

1. Four open organ popes of different length and different gases at

same temperature as shown in figure. Let f,, f5, f- and fp be their


https://dl.doubtnut.com/l/_eca2M5KGxyUs
https://dl.doubtnut.com/l/_jfgjULEGPoev

4
fundamental frequencies then : [Take Yco, = 5]

A falfg =2
B.fg/fc=/72/28
C.fo/fp=V11/28

D. fp/fa = V76/11

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_jfgjULEGPoev
https://dl.doubtnut.com/l/_McIyHs5CeWZD

2. A closed organ pipe of length 1.2 m vibrates in its first overtone

mode . The pressue variation is maximum at

A. 0.8 m from the open end

B. 0.4 m from the open end

C. at the closed end

D. 1.0 m from the open end

Answer: B::C

o Watch Video Solution

PRACTICE SET (EXERCISE-V (LEVEL-1I(ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS))

1. The air column in a pipe closed at one end is made to vibrate in its

third over tone by tuning fork of frequency 220Hz. The speed of


https://dl.doubtnut.com/l/_McIyHs5CeWZD
https://dl.doubtnut.com/l/_EglpVZwccWcO

sound in air is 330m/sec. End correction may be neglected. Let P,
denote the mean pressure at any point in the pipe and AP, the
maximum amplitude of pressure vibration
Find the length of the air column

A.32m

B.2.625m

C.4.23m

D.116 m

Answer: A::B

° Watch Video Solution

2.The air column in a pipe closed at one end is made to vibrate in its
third over tone by tuning fork of frequency 220Hz. The speed of
sound in air is 330m/sec. End correction may be neglected. Let P,

denote the mean pressure at any point in the pipe and AP, the


https://dl.doubtnut.com/l/_EglpVZwccWcO
https://dl.doubtnut.com/l/_NMxPgEp11K97

maximum amplitude of pressure vibration

Find the length of the air column

AP,
A —=
V2
V3AP,
2

B.

C.AP,

AP,

D.—
2

Answer: A

o Watch Video Solution

3.The air column in a pipe closed at one end is made to vibrate in its
third over tone by tuning fork of frequency 220Hz. The speed of
sound in air is 330m/sec. End correction may be neglected. Let P,

denote the mean pressure at any point in the pipe and AP the


https://dl.doubtnut.com/l/_NMxPgEp11K97
https://dl.doubtnut.com/l/_0COVPzAT2ydX

maximum amplitude of pressure vibration

Find the length of the air column

A.P,

B.P, + AP,

P,

C.P,+ —
0" 2

D. none of these

Answer: A

o Watch Video Solution

PRACTICE SET (EXERCISE-V (LEVEL-I(ADVANCED) MATRIX MATCHING TYPE

QUESTIONS))



https://dl.doubtnut.com/l/_0COVPzAT2ydX

1.In closed organ pipe at one end-

Column -I Column -II

Thir ental
(a) (P) 3

(B) | Number o
(€)
(D) | = harmonic does not e

Q) | ¢
(R) | ©
(8) | 7
(T) | &

o Watch Video Solution

PRACTICE SET (EXERCISEV (LEVELHI(ADVANCED) INTEGER TYPE

QUESTIONS))

1. Two identical flutes produce fundamental notes of frequency 300
Hz at 27 °C. If the temperature of the air in one of the flutes is

increased to 31 ° C, the number of beats heard per second will be

° Watch Video Solution



https://dl.doubtnut.com/l/_yOuAYuHdK8Rr
https://dl.doubtnut.com/l/_cC54stJzfODE

2. In a standing wave pattern obtained in an open tube filled with
lodine, due to vibrations of frequency 800 cycle/sec the dist between
first node, eleventh node is found to be 1T m when the temperature
of iodine vapour is 352 °C. If the temperature is 127°C , the
distance between consecutive nodes is (in centimeters)

(approximately).

o Watch Video Solution

3. Two sound waves of frequencies 100Hz and 102Hz and having

r

same amplitude 'A’ are interfering. At a stationary detector, which
can detect resultant amplitude greater than or equal to A. So, in a

given time interval of 12 seconds, finds the total duration in which

detector is active.

° Watch Video Solution



https://dl.doubtnut.com/l/_3uedkqbFAyuH
https://dl.doubtnut.com/l/_EPfOGeVqF4XV

PRACTICE SET (EXERCISE-VI (LEVEL-I(MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. To an observer, the pitch of a stationary source of sound appears
to be reduced by 20%. If the speed of sound is 340m/s then speed
and direction of the observer is

A. 86 m/s towards the source

B. 68 m/s towards the source

C. 86 m/s away from the source

D. 68 m/s away from the source

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_W2CfHlpOhhzP

1

%
2. A Car is travelling at 1—Oms' and sounds horn of frequency 990

Hz. The apparent frequency heard by a police chasing the car at

v

gms 1 where Vis velocity of sound
A. 990 Hz
B. 900 Hz

C.1000 Hz

D.O

Answer: C

o Watch Video Solution

3. The wave length of the sound produced by a source is 0.8m. If the
source moves towards the stationary listener at 32ms ™! what is the

apparent wave length of sound if the velocity of sound is 320ms " 1


https://dl.doubtnut.com/l/_YrAHvIVyvEpj
https://dl.doubtnut.com/l/_uYKCfUSIGr8Q

A.0.32m

B.0.4m

C.0.72m

D. 0.80m

Answer: C

o Watch Video Solution

4. A motor cycle starts from rest and accelerates along a straight
path at 2m/s?. At the straight point of the motor cycle there is a
stationary electric siren. How far has the motor cycle gone when the

driver hears the frequency of the siren at 94% of its value when the

motor cycle was al rest? (Speed of sound = 330ms '1)

A. 98m

B.147m


https://dl.doubtnut.com/l/_uYKCfUSIGr8Q
https://dl.doubtnut.com/l/_gLSonimmTbRx

C.196m

D. 49m

Answer: A

° Watch Video Solution

5.The wavelength of H, line in hydrogen spectrum was found 6563A
in the laboratory. If the wavelength of same line in the spectrum of a
milky way is observed to be 6586A, then the recessional velocity of
the milky way will be

A.0.105 x 105ms 1

B.1.05 x 10ms !

C.10.5ms ™!

D. none of these


https://dl.doubtnut.com/l/_gLSonimmTbRx
https://dl.doubtnut.com/l/_1qnWPvcbiPPW

Answer: B

° Watch Video Solution

6. A vehicle sounding a whistle of frequency 256Hz is moving on a
straight road,towards a hill with velocity of 10ms~!. The number of
beats per second observed by a person travelling in the vehicle is
(velocity of sound = 300ms ™!

A.O

B.10

C.14

D. 16

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_1qnWPvcbiPPW
https://dl.doubtnut.com/l/_hNN03snhJsBp
https://dl.doubtnut.com/l/_nSFxyrdk0SjM

7. A source of sound and an observer are approaching each other

1
with the same speed, which is equal to (E) times the speed of

sound. The apparent relative change in frequency of source is

A. 22.2% increases
B. 22.2% decreases
C.18.2% decreases

D. 18.2% increases

Answer: A

o Watch Video Solution

8. A police car moving at 22ms~! chases a motor cyclist. The police
man sounds horn at 176 Hz. While both of them move towards a

stationary siren of frequency 165 Hz. If the number of beats heard by


https://dl.doubtnut.com/l/_nSFxyrdk0SjM
https://dl.doubtnut.com/l/_uQSh3E9HUAwZ

the motor cyclist per second is zero, then the speed of motorcycle is
(Speed of sound in air = 330ms 1)

A.33 m/s

B.22 m/s

C.O

D. 11m/s

Answer: B

o Watch Video Solution

9. Earth is moving towards a stationary star with a velocity 100kms "
. If the wavelength of light emitted by the star is 50004, then the
apparent change in wavelength observed by the observer on earth

will be

A. 0.67A


https://dl.doubtnut.com/l/_uQSh3E9HUAwZ
https://dl.doubtnut.com/l/_pDYqV1uTqOAB

B.1.67A

C.16.7A

D. 167A

Answer: B

o Watch Video Solution

10. A radar sends a radio signal of frequency 9 x 103Hz towards an
aircraft approaching the radar. If the reflected wave shows a
frequency shift of 3 x 103Hz the speed with which the aircraft is
approaching the radar in ms-1 (velocity of the rador signal is

3x108ms 1)

A.150
B. 100

C.50


https://dl.doubtnut.com/l/_pDYqV1uTqOAB
https://dl.doubtnut.com/l/_Gok1TgY2aFg9

D. 25

Answer: C

o Watch Video Solution

PRACTICE SET (EXERCISE-VI (LEVEL-I(ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS))

Foe—{4] [Fm—p

S‘ s.

A source S emitting sound of 300 Hz is fixed of block A which is
attached to free end of a spring S, as shown in the figure. The
detector D fixed on block B attached to the free end of spring Sy
detects this sound.

The blocks A and B are simultaneously displaced towards each other

through of 1.0 m and then left to vibrate. Find the maximum and


https://dl.doubtnut.com/l/_Gok1TgY2aFg9
https://dl.doubtnut.com/l/_cM3zyixAqM80

minimum frequencies of sound detected by D if the vibrational

frequency of each block is 2 Hz (velocity of sound is 340 m/s).

A.323 Hz, 278.6 Hz

B. 276.8 Hz, 330 Hz

C.260 Hz , 241 Hz

D.340Hz, 260 Hz

Answer: A

o Watch Video Solution

2. A detector is released from rest over a source of sound of
frequency f, = 103Hz. The frequency observed by the detector at

time t is plotted in the graph. The speed of sound in air is


https://dl.doubtnut.com/l/_cM3zyixAqM80
https://dl.doubtnut.com/l/_lX68LEQSi6m0

(g = 10m/s?)

f(Hz) T

2000 b= =essw
1000 /

W @ e g

3.
,#A_..
4

A.330 m/s

B.350 m/s

C.300 m/s

D.310 m/s

Answer: C

N

o Watch Video Solution



https://dl.doubtnut.com/l/_lX68LEQSi6m0
https://dl.doubtnut.com/l/_zkfEi8fXFmje

3. A source of sound emitting a frequency 660 Hz is moving counter-
clockwise in a circular path of radius 2 metres with an angular
velocity 15 rad/s. A recorder at a distance from the source is moving

simple harmonically along a straight line with an amplitude 2

15
metres. The frequency of SHM is > Per second. The arrangement is
s

shown in figure. When the source is at point A the detector is at D.
Find the maximum and minimum frequencies recorded. Velocity of

sound in air at this temperature can be taken as 300 m/s

A. 806 Hz, 540 Hz


https://dl.doubtnut.com/l/_zkfEi8fXFmje

B. 733.4 Hz, 600 Hz

C. 680 Hz, 380 Hz

D. 580 Hz, 280 Hz

Answer: B

o Watch Video Solution

4.When source and detector are stationary but the wind is blowing
at speed vy, the apparent wavelength ' on the wind side is related

to actual wavelength A by [take speed of sound is air as v]

Al =2
VW

B.Al=—2
1%

cal= (v, +v)



https://dl.doubtnut.com/l/_zkfEi8fXFmje
https://dl.doubtnut.com/l/_MPhal1mRAM5a

Answer: C

° Watch Video Solution

ground

5.

A block of mass M is kept in elevator (lift) which starts moving
upward with constant acceleration b as shown in figure. Initially
elevator at rest. The block is observed by two observers A and B for a

time interval t =0 to t = T. Observer B is at rest with respect to


https://dl.doubtnut.com/l/_MPhal1mRAM5a
https://dl.doubtnut.com/l/_YsJCZOIJG6eA

elevator and observer A is standing on the ground.

Q. The observer A finds that the work done by gravity on the block is

;-
|
A.
|
—_—————— |
B.
.
|
C.
1
D.
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YsJCZOIJG6eA
https://dl.doubtnut.com/l/_Q5rKMHWNf2QC

6. A sounding body of negligible dimension emiting a frequency of
150 Hz is dropped from a height. During its fall under gravity it
passes near a ballon moving up with a constant velocity of 2 m/s .
One second after is started to fall , the difference in the frequency
observed by the man in ballon just before and just after crossing the

body will be (given that velocity of sound =300 m/s , g = 10m/s?)

B.6
C.8

D.4

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Q5rKMHWNf2QC

7. When the medium moves and the source and observer are

stationary:

A. A changes

B. A remains constant

C. frequency changes

D. none of these

Answer: A

° Watch Video Solution

8. A source of sound attached to the bob of a simple pendulum
execute SHM. The difference between the apparent frequency of
sound as received by an observer during its approach and recession
at the mean position of the SHM motion is 2% of the natural

frequency of the source. The velocity of the source at the mean


https://dl.doubtnut.com/l/_l9ewvwVPBeUZ
https://dl.doubtnut.com/l/_W2einRN8LJ7S

position is (velocity of sound in the air is 340 m/s) [Assume velocity

of sound source << velocity of sound in air] :

A. 1.4 m/s

B.3.4 m/s

C.1.7m/s

D.21m/s

Answer: B

o Watch Video Solution

9. A car moving with a velocity v, overtakes a person moving with a

velocity v, . The ratio of frequencies of sound Just before and after


https://dl.doubtnut.com/l/_W2einRN8LJ7S
https://dl.doubtnut.com/l/_dGVf2zhAagTb

overtaki

2

A
—

—

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_dGVf2zhAagTb

PRACTICE SET (EXERCISE-VI (LEVEL-I(ADVANCED) MORE THAN ONE

CORRECT ANSWERT TYPE QUESTIONS))

1. Consider a source of sound S, and an observer P. The source emits
sound of frequency N,. The frequency observed by P is found to be
N, if P approaches S at a speed v and S is stationary; N, if S
approaches P at a speed v and P is stationary and N, if each of P and
S has speed v/2 towards one another

A.ny =n,; =ng

B.n; <n,

C.n3 > n

D. nj lies between ny and n,

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_MjDiYlzTmX9U
https://dl.doubtnut.com/l/_zRHOdYOqC6Jx

2. A source of sound emitting a sound of frequency f, and detector
are moving with same speed v, as shown in the figure at t = 0. Take

velocity of sound wave to be v (>> v).

¥
For this situation mark out the correct statement(s)

A.The frequency received by the detector is always greater than
fo
B. Initially, frequency received by the detector is greater than f,,

becomes equal to fO , and then decreases with the time.


https://dl.doubtnut.com/l/_zRHOdYOqC6Jx

C.Frequency received by the detector is equal to f, at
t = dcotby/ (2\/0)

D. Frequency received by the detector can never be equal to f,

Answer: B::C

o Watch Video Solution

3. Choose the correct option (S)?

A. When a source of sound move towards a stationary observer

the wavelength of the sound as heard by the observer is less

than the original wavelength of the source.

B. When both observer and the source of sound moves towards

each other, the wave length of the sound as heard by the

observer is less than the wavelength of the original sound.


https://dl.doubtnut.com/l/_zRHOdYOqC6Jx
https://dl.doubtnut.com/l/_fQer20Ek0dBY

C.When both observer and the source of sound moves away

from each other, the wavelength of the sound as heard by the

observer is less than the wavelength of the original sound.

D. When an observer moves away from a stationary source, the

wavelength of the sound heard by the observer is less than the

wavelength of the original sound.

Answer: A::B::C

o Watch Video Solution

4. An astronaut on the Moon simultaneously drops a feather and a

hammer. The fact that they land together shows that:

A. Maximum velocity of detector is 4mms ™!


https://dl.doubtnut.com/l/_fQer20Ek0dBY
https://dl.doubtnut.com/l/_gSF8fgQhmlNf

B. Maximum frequency detected by detector is 323 Hz
(approximately)
C. Minimum frequency detected by detector is 278 Hz
(approximately)

i
D. The phase difference between S and D is 1

Answer: A::B::C

o Watch Video Solution

PRACTICE SET (EXERCISE-VI (LEVEL-I(ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS))



https://dl.doubtnut.com/l/_gSF8fgQhmlNf

2m/s

As shown if Fig. a vibrating tuning fork of frequency 512 Hz is moving

m m
towards the wall with a speed 2—. Take speed of sound as v = 340 —
S S

and answer the following questions.
Q. Suppose that a listener is located at rest between the tuning fork
and the wall. Number of beats heard by the listener per second will
be

A 4

B.3

C.O

D.1


https://dl.doubtnut.com/l/_EEtdQjAcdZPh

Answer: C

° Watch Video Solution

2m/s

As shown if Fig. a vibrating tuning fork of frequency 512 Hz is moving

m m
towards the wall with a speed 2—. Take speed of sound as v = 340 —

s S
and answer the following questions.

Q. If the listener, along with the source, is moving towards the wall

m

with the same speed i.e., 2—, such that the source remains between
S

the listerner and the wall, number of beats heard by the listerner per

second will be


https://dl.doubtnut.com/l/_EEtdQjAcdZPh
https://dl.doubtnut.com/l/_YwO4lgoio43b

A3

B.8

C.0

D.6

Answer: D

° Watch Video Solution

2m/s

As shown if Fig. a vibrating tuning fork of frequency 512 Hz is moving

m m
towards the wall with a speed 2;. Take speed of sound as v = 340g


https://dl.doubtnut.com/l/_YwO4lgoio43b
https://dl.doubtnut.com/l/_vwZiYjgQjacp

and answer the following questions.

Q. If the listerner along with the source is moving towards the wall

m
with the same speed i.e, 2—, such that he (listener) remains
S

between the source and the wall, number of beats heard by him will
be

A2

B.6

C.8

D.4

Answer: B

o Watch Video Solution

4. A source is moving along a circle X2 +Y? = R? with constant

3307
speed V, = Em/s in clockwise direction while on observer is


https://dl.doubtnut.com/l/_vwZiYjgQjacp
https://dl.doubtnut.com/l/_ESoYgun0CWhS

stationary at point (2R,0) with respect to the centre of circle

frequency emitted by the source is f [velocity of sound V=330 m/s]

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ESoYgun0CWhS
https://dl.doubtnut.com/l/_0eI6KIpwyn0J

5. A source is moving along a circle X2 +Y? = R? with constant

330m
speed V.= —=m/s in clockwise direction while on observer is

61/3

stationary at point (2R,0) with respect to the centre of circle

frequency emitted by the source is f [velocity of sound V=330 m/s]

IR
_l—|_\_\_\_
(0.0 Fr—
L — R O
H. - -_i:__'__'_'_ -
T AR

V3
A .vﬁ-n]f
61/3
> .6\/§-n]f
e
S |
63
D -a‘f

Answer: B



https://dl.doubtnut.com/l/_0eI6KIpwyn0J

| o Watch Video Solution

6. A source is moving along a circle X? + Y2 = R?> with constant

330m
speed V, = Tm/s in clockwise direction while on observer is

stationary at point (2R,0) with respect to the centre of circle

frequency emitted by the source is f [velocity of sound V=330 m/s]

Maximum wave length received observer
— \%
A (\/3 + mt)—

f
6+m\V
B.( 5 )?

6V3-m\y
« 61/3 )?
6V3 +m\y
o ("o )f


https://dl.doubtnut.com/l/_0eI6KIpwyn0J
https://dl.doubtnut.com/l/_YuUReDqssSHb

Answer: D

o Watch Video Solution

7. A man of mass 50kg is runing on a plank of mass 150kg with speed
of 8m/s relative to plank as shows in the figure (both were initially at
rest and velocity of man with respect to ground any how remains
constant). Plank is placed on smooth horizontal surface. The man,
while running, whistle with frequency f,. A detected (D) placed on
plank detects frequency. The man jumps off with same velocity (wur.t.
to ground) from point D and slides on the smooth horizontal
surface [Assume coefficient of friction between man and horizontal
is zero]. The speed of sound in still medium is 330m/s. Answer the

following questions on the basis of above situations.


https://dl.doubtnut.com/l/_YuUReDqssSHb
https://dl.doubtnut.com/l/_8LNJsIT9Nb4J

The frequency of sound detected by detector D, before man jumps

of the plank is

332
34 fo
330
‘300 fo

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_8LNJsIT9Nb4J

8. A man of mass 50kg is runing on a plank of mass 150kg with speed
of 8m/s relative to plank as shows in the figure (both were initially at
rest and velocity of man with respect to ground any how remains
constant). Plank is placed on smooth horizontal surface. The man,
while runing, whistle with frequency f,. A detected (D) placed on
plank detects frequency. The man jumps off with same velocity (w.r.t.
to groung) from point D and slides on the smooth horizontal
surface [Assume coefficient of friction between man and horizontal
is zero]. The speed of sound in still medium is 330m/s. Answer the

following questions on the basis of above situations.

332
A 324 fo


https://dl.doubtnut.com/l/_9tnjHXvK7l2s

Answer: C

o Watch Video Solution

9. A man of mass 50kg is runing on a plank of mass 150kg with speed
of 8m/s relative to plank as shows in the figure (both were initially at
rest and velocity of man with respect to ground any how remains
constant). Plank is placed on smooth horizontal surface. The man,
while runing, whistle with frequency f,. A detected (D) placed on
plank detects frequency. The man jumps off with same velocity (wur.t.
to groung) from point D and slides on the smooth horizontal
surface [Assume coefficient of friction between man and horizontal

is zero]. The speed of sound in still medium is 330m/s. Answer the


https://dl.doubtnut.com/l/_9tnjHXvK7l2s
https://dl.doubtnut.com/l/_5dkPqyQ8Fm0E

following questions on the basis of above situations.

A



https://dl.doubtnut.com/l/_5dkPqyQ8Fm0E

D. s

Answer: A

o Watch Video Solution

PRACTICE SET (EXERCISE-VI (LEVEL-I(ADVANCED) MATRIX MATCHING

TYPE QUESTIONS))

1. The following figures in the Column-Il indicate the direction of
motion of source and the observer match the corresponding graph
in Column- drawn between the apparent frequency. and time V/, is

the velocity of observer V. the velocity of source, and n, the


https://dl.doubtnut.com/l/_5dkPqyQ8Fm0E
https://dl.doubtnut.com/l/_ZsJUwWdz2cIr

frequency of the source
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i
v R
Dy Ae— st v, o
ny

o Watch Video Solution

PRACTICE SET (EXERCISE-VI (LEVEL-II(ADVANCED) INTEGER TYPE

QUESTIONS))

1. Two trains are moving towards each other at speed of 144 km/hr
and 54 km/hr relative to the ground. The second sounds a whistle of

frequency 710 Hz, the frequency of this whistle as heard by a


https://dl.doubtnut.com/l/_ZsJUwWdz2cIr
https://dl.doubtnut.com/l/_z4G6FRrN8mVI

passenger in the first train after the trains have crossed each other

is x x 102Hz , what is value of x. (v = 340 m/s)

o Watch Video Solution

2. A car with a horn of frequency 620 Hz travels towards a large wall
at a speed of 20ms ! the frequency of echo of sound as heard by the

driver is x x 102Hz , what is the value of x (velocity of sound -330m/s

o Watch Video Solution

3. One train is approaching an observer at rest and another train is
receding him with same velocity 4ms-! . Both the trains blow
whistles of same frequency of 243 Hz. The beat frequency in Hz as

heard by the observer is (speed of sound in air=320ms 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_z4G6FRrN8mVI
https://dl.doubtnut.com/l/_ElDhLajyuwJq
https://dl.doubtnut.com/l/_mVvRpZVatBxB
https://dl.doubtnut.com/l/_sAk4lrAKAOg7

4. The frequency of a source of sound as measured by an observer
when the source is moving towards him with a speed of 30 m/s is
720 Hz. The apparent frequency when the source is moving away
after crossing the observer is x x 102Hz what is the value of x. .......

(velocity of sound is 330 m/s)

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL-I(MAIN) STRAIGHT OBJECTIVE

TYPE QUESTIONS))

1. The intensity of a sound wave gets reduced by 20 % on passing
through a slab. The reduction intensity on passage through two
such consecutive slabs

A.04

B.0.36


https://dl.doubtnut.com/l/_sAk4lrAKAOg7
https://dl.doubtnut.com/l/_SOOK69U65VR5

C.03

D.0.5

Answer: B

o Watch Video Solution

2. A string of length | is stretched by 1/30 and transverse waves in
the string are found to travel at a speed v. Speed of transverse

waves when the string is stretched by 1/15 will be :

Vo
A —
2

B. 2v
C. 2\/5\/0

D. \/Evo

Answer: D



https://dl.doubtnut.com/l/_SOOK69U65VR5
https://dl.doubtnut.com/l/_6CDgqhTLjW6z

| o Watch Video Solution

3.The speed of a wave on a string is 150 m/s when the tension is 120

N . The percentage increase in the tension in order to raise the wave

speed by 20% is

A.044

B.04

C.0.2

D. 01

Answer: A

o Watch Video Solution

4. A string of mass m and length | is hanging from ceiling as shown

in the Fig. Wave in string move upward. v,and vy are the speed of


https://dl.doubtnut.com/l/_6CDgqhTLjW6z
https://dl.doubtnut.com/l/_UrGcfsQ7vz5C
https://dl.doubtnut.com/l/_RnDbvbblLoAx

wave at A and B respectively. Then vpis :

C. <y

D. \/sz


https://dl.doubtnut.com/l/_RnDbvbblLoAx

Answer: A

° Watch Video Solution

5. Two vibrating tunign forks produce progessive waves given by

y1 = 4sin5007t and y,2sin506rt.

Number of beat produced pre minture is .

A.3 beats/s with intensity ratio between

equal to 2

B.3 beats/s with intensity ratio between

equal to 9

C.6 beats/s with intensity ratio between

equal to 2

D.6 beats/s with intensity ratio between

equal to 9

maxima and

maxima and

maxima and

maxima and

minima

minima

minima

minima


https://dl.doubtnut.com/l/_RnDbvbblLoAx
https://dl.doubtnut.com/l/_6bkM6lZ0CwVr

Answer: A

o Watch Video Solution

6. two waves of wavelengths 2 m and 2.02 m respectively, moving
with the same velocity superpose to produce 2 beats per second.
The velocity of the wave is

A.400.0 m/s

B.402.0 m/s

C.404.0 m/s

D. 406.0 m/s

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_6bkM6lZ0CwVr
https://dl.doubtnut.com/l/_1dI0zvAohB1H

7. A glass tube of 1.0m length is filled with water . The water can be
drained out slowly at the bottom of the tube . If a vibrating tuning
fork of frequency 500Hz is brought at the upper end of the tube and
the velocity of sound is 300m/s, then the total number of resonances
obtained will be

A 4

B.3

C.2

D.1

Answer: B

o Watch Video Solution

8. An object producing a pitch of 100 h=Hz approaches a stationary

person in a straight line with a velocity of 200 m/s. Velocity of sound


https://dl.doubtnut.com/l/_hmNAaw9ri5DV
https://dl.doubtnut.com/l/_pBwvcIxQiUoE

is 300 m/s. The person will note a change in frequency, as the object

flies past him equal to

A. 1440 Hz

B.240 Hz

C.1200 Hz

D. 960 Hz

Answer: D

o Watch Video Solution

9.1n an experiment it was found that a sonometer in its fundamental
mode of vibration and a tuning fork gave 5 beats when length of
wire is 1.05 metre or 1 metre. The velocity of tranverse waves in

sonometer wire when its length is 1m

A.400 m/s


https://dl.doubtnut.com/l/_pBwvcIxQiUoE
https://dl.doubtnut.com/l/_Wwl7f7OLHjmF

B.210 m/s

C.420 m/s

D. 450 m/s

Answer: C

o Watch Video Solution

10. A person with vibrating tuning fork of frequency 338 Hz is moving
towards a vertical wall with speed of 2ms ! Velocity of sound in air is
340ms ! The number of beats heard per second is

A 2

B.4

C.6

D.8


https://dl.doubtnut.com/l/_Wwl7f7OLHjmF
https://dl.doubtnut.com/l/_uoM9bfYF8uh3

Answer: B

° Watch Video Solution

11. Two pulses in a stretched string whose centres are initially 8 cm
apart are moving towards each other as shown in the figure. The
speed of each pulse is 2 cm/s. After 2 second, the total energy of the

pulses will be

e

A. zero

B. purely kinetic

C. purely potential


https://dl.doubtnut.com/l/_uoM9bfYF8uh3
https://dl.doubtnut.com/l/_4EL8QXUGiCdR

D. partly kinetic and partly potential

Answer: B

o Watch Video Solution

12. A string of length 0.4 m and mass 102 kg is tightly clamped at its
ends. The tension in the string is 1. 6 N. identical wave pulses are
produced at one end at equal intervals of time At. The value of At
which allows construction interference between successive pulses is
A. 0.05s
B. 0.10s

C.0.20s

D. 0.40s

Answer: B



https://dl.doubtnut.com/l/_4EL8QXUGiCdR
https://dl.doubtnut.com/l/_79R7BIVftVnD

| " Vvatlch vViaeo soiution J

13. The extension in a string obeying Hooke's law is x. The speed of
transverse wave in the stretched string is v. If the extension in the
string is increased to 1.5x, the speed of transverse wave will be
A.1.22v
B. 0.61v

C.1.50v

D. 0.75v

Answer: A

o Watch Video Solution

14. The displacement of a particle in a periodic motion is given by

y = 4cos?(t/2)sin(1000t) . This displacement may be considered as


https://dl.doubtnut.com/l/_79R7BIVftVnD
https://dl.doubtnut.com/l/_ySLSDPJSAMBF
https://dl.doubtnut.com/l/_LNT4sGOd9KLv

the result superposition of n independent harmonic oscillations.

Here,n is

A. two

B. three

C.four

D. five

Answer: B

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL-I(LACTURE SHEET ADVANCED)

MORE THAN ONE CORRECT ANSWER TYPE QUESTIONS))

1.y(x,t) = 0.8/ [(4x +56)% + 5] represent a moving pulse, where x and

y are in metres and t is in seconds, then


https://dl.doubtnut.com/l/_LNT4sGOd9KLv
https://dl.doubtnut.com/l/_48oKmxahnkEl

A. pulse is moving in +x-direction

B. in 2 seconds it will travel a distance of 2.5 m

C. its maximum displacement is 0.16 m

D. it is symmetric pulse

Answer: B::C

° Watch Video Solution

2.In a wave motion y = asin(kx - wt), y can represent :-

A. electric field

B. magnetic field

C.displacement

D. pressure

Answer: A::B::C::D


https://dl.doubtnut.com/l/_48oKmxahnkEl
https://dl.doubtnut.com/l/_Vnh9f8M9HQeP

° Watch Video Solution

3. As a wave propagates

A. the wave intensity remains constant for a plane wave

B.the wave intensity decreases as the inverse of the distance

from the source for a spherical wave

C.the wave intensity decreases as the inverse square of the

distance from the source for a spherical wave

D. total intensity of the spherical wave over the spherical surface

centred at the source remains constant at all times

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_Vnh9f8M9HQeP
https://dl.doubtnut.com/l/_qfgftUHmGAnK

ADDITIONAL PRACTICE EXERCISE (LEVEL-I(LACTURE SHEET ADVANCED)

MATRIX MATCHING TYPE QUESTIONS))

1. Let is consider the following diagram in which a block of mass M is
being supported by a uniform rope of mass 1 kg and length 10
metre, a pulse is created at the bottom of the rope and it reaches
the top. In column | the value of M in kg is given and in column I

time (in sec) after which the pulse reaches the top is given. Match

them
Column - 1 Column - 11
A) 1 P 42 -3)
B) 2 @ 245 -2)
)3 1 12+
D) 4 9 AVI-1

o Watch Video Solution

2. Consider a situation (i) that two sound waves,

y1 = (0.2m)sin504n(t - x/300) and y, = (0.6m)sin496n(t - x/300), are


https://dl.doubtnut.com/l/_cHQIo8o4S65c
https://dl.doubtnut.com/l/_2XeyrfKybZxu

superimposed. Consider another situation (ii) that two sound waves,
Y'1 = (0.4m)sin504n(t - x/300) and y', = (0.4m)sin504n(t + x/300), are
superimposed.

Match the Column-l and Column-Ii

olun Ik
- B Y T
{A) In situafion (i) (p) Stationary Wﬂ\r?saretormed
(B) In situation (i) {q) There will be the phenomenon of

(C) When two waves of same frequency and | (r) Amplitude of the resultant wave
amplitude and traveiling in opposite directions will vary perind.ically_wuhpmm;n_

(D) ¥ the intensity of sound altemately increases | (s) Amplitude of the resultant wave
and decreases periodically as a result of will vary periodically
superposition of waves of slightly different
frequency

(t) Amplitude -of the resultant
wave is constant .~

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL-I(LACTURE SHEET ADVANCED)

LINKED COMPREHENSION TYPE QUESTIONS))

1. A child playing with a long rope ties one end holds the other. The
rope is stretched taut along the horizontal. The child shakes the end

he is holding, up and down, in a sinusoidal manner with amplitude


https://dl.doubtnut.com/l/_2XeyrfKybZxu
https://dl.doubtnut.com/l/_DOdq5D7y8K26

10cm and frequency 3 Hz.

Speed of the wave is 15m/s and, at t = 0, displacement at the child's
end is maximum positive. Assuming that there is no wave reflected
from the fixed end, so that the waves in the rope are plane
progressive waves, answer the following quetions.

(Also assume that the wave propagates along the positive x -
direction.)

A wave function that describe the wave in the given sutuation is

A.y=(0Im) cos[(2rad / m) x-(12.5rad / s) t]
B.y =(0.1m) cos[(1.26 rad / m) x - (18.8 rad / s) t]
C.y=(0.Im) sin[(1.5rad 7 m) x- (10 rad / s) t]

D.y=(0.1m) sin[(2 rad 7 m) x - (4 rad / s) t]

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_DOdq5D7y8K26

2. A child playing with a long rope ties one end holds the other. The
rope is stretched taut along the horizontal. The child shakes the end
he is holding, up and down, in a sinusoidal manner with amplitude
10cm and frequency 3 Hz.

Speed of the wave is 15m/s and, at t = 0, displacement at the child's
end is maximum positive. Assuming that there is no wave reflected
from the fixed end, so that the waves in the rope are plane
progressive waves, answer the following quetions.

(Also assume that the wave propagates along the positive x-
direction.)

Phase difference between the child,s end and a point 2.5m from the

child's end will be

A.y=-0.1m) cos (18.8rad /s) t

B.y=(01m)cos (125rad /s) t

C.y=(01m)sin(4rad/s)t

D.y=-(01m)sin (10rad /s) t


https://dl.doubtnut.com/l/_TCJKUjdeOt5K

Answer: A

° Watch Video Solution

3. A child playing with a long rope ties one end holds the other. The
rope is stretched taut along the horizontal. The child shakes the end
he is holding, up and down, in a sinusoidal manner with amplitude
10cm and frequency 3 Hz.

Speed of the wave is 15m/s and, at t = 0, displacement at the child's
end is maximum positive. Assuming that there is no wave reflected
from the fixed end, so that the waves in the rope are plane
progressive waves, answer the following quetions.

(Also assume that the wave propagates along the positive x-
direction.)

Phase difference between the child,s end and a point 2.5m from the

child's end will be

>
NS


https://dl.doubtnut.com/l/_TCJKUjdeOt5K
https://dl.doubtnut.com/l/_ELxF84FKyUPB
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Answer: D

o Watch Video Solution

4. A child playing with a long rope ties one end holds the other. The
rope is stretched taut along the horizontal. The child shakes the end
he is holding, up and down, in a sinusoidal manner with amplitude
10cm and frequency 3 Hz.

Speed of the wave is 15m/s and, at t = 0, displacement at the child's
end is maximum positive. Assuming that there is no wave reflected
from the fixed end, so that the waves in the rope are plane
progressive waves, answer the following quetions.

(Also assume that the wave propagates along the positive x-


https://dl.doubtnut.com/l/_ELxF84FKyUPB
https://dl.doubtnut.com/l/_qCrrwAMaS132

direction.)

Phase difference between the child,s end and a point 2.5m from the

child's end will be

A.3m/s

B.4.5m/s

C.O

D.12.5m/s

Answer: C

o Watch Video Solution

5. One end of a long rope is tied to a fixed vertical pole. The rope is
stretched horizontally with a tension 8 N. Let us consider the length
of the rope to be along X-axis. A sample harmonic oscillator at x =0
generates a transverse wave of frequency 100 Hz and amplitude 2 cm

along the rope. Mass of a unit length of the rope is 20 gm/m.


https://dl.doubtnut.com/l/_qCrrwAMaS132
https://dl.doubtnut.com/l/_WPOz86O9NjGN

Ignoring the effect of gravity, answer the following questions

Wavelength of the wave is

A. 50cm

B.20cm

C.8cm

D.32cm

Answer: B

o Watch Video Solution

6. The weight of an object on the surface of the Earth is 40 N. Its

weight at a height equal to the radius of the Earth is

A.y = (0.02m)cos[8n(rad/m)x - 1007nt(rad/s)t]

B.y = (0.02m)cos[107nt(rad/m)x - 200m(rad/s)t]


https://dl.doubtnut.com/l/_WPOz86O9NjGN
https://dl.doubtnut.com/l/_DMAwPuFODT5d

C.y = (0.02m)cos[10n(rad/ m)x - 200m(rad/s)t - n]

d
D.y = -(0.02m)sin [8n(ra—m)x - 100n(rad/s)t]
X

Answer: C

o Watch Video Solution

7.0ne end of a long rope is tied to a fixed vertical pole. The rope is
stretched horizontally with a tension 8 N. Let us consider the length
of the rope to be along X-axis. A sample harmonic oscillator at x =0
generates a transverse wave of frequency 100 Hz and amplitude 2 cm
along the rope. Mass of a unit length of the rope is 20 gm/m.
Ignoring the effect of gravity, answer the following questions

Wavelength of the wave is

A.The wave propagates with a fixed and any particle of the

medium vibrates with the same fixed speed


https://dl.doubtnut.com/l/_DMAwPuFODT5d
https://dl.doubtnut.com/l/_QSlHKXcwBHzD

B. The wave propagates with a fixed speed but any particle of the

medium vibrates with a variable speed

C. The wave propagates with a variable speed but any particle of

the medium vibrates with some fixed speed

D. The wave propagates with a variable speed and any particle of

the medium also vibrates with a variable speed

Answer: B

o Watch Video Solution

8. A current | is flowing in a straight conductor of length L. The

L
magnetic induction at a point distant p from its centre will be

A. 7888m/s?

B. 8244m /s>


https://dl.doubtnut.com/l/_QSlHKXcwBHzD
https://dl.doubtnut.com/l/_t9eoyOalOrJ3

C.9277m/s?

D. 3333m/s?

Answer: A

o Watch Video Solution

9. A spaceship is returning to Earth with its engine turned off.
Consider only the gravitational field of Earth and let M be the mass
of Earth, m be the mass of the spaceship, and R be the radius of

Earth. In moving from position 1 to position 2 the kinetic energy of
the spaceship increases by:
A.speed of transverse waves in the rope will be doubled,
wavelength will not change
B.speed of transverse waves in the rope will become half,

wavelength will become one-fourth


https://dl.doubtnut.com/l/_t9eoyOalOrJ3
https://dl.doubtnut.com/l/_rqTsjawBifjM

C. speed of transverse waves in the rope will become four times,

wavelength will be doubled

D.speed of transverse waves in the rope will not change,

wavelength will become half

Answer: D

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL-I(LACTURE SHEET ADVANCED)

INTEGER TYPE QUESTIONS))

1. The displacement of a wave disturbance propagating in the

positive x-direction is given by

1 1
= att=0andy= ——— att=2s
T 4 1+ (x-1)?

where, x and y are in meter. The shape of the wave disturbance does

not change during the propagation. what is the velocity of the wave?



https://dl.doubtnut.com/l/_rqTsjawBifjM
https://dl.doubtnut.com/l/_lmaF547Z1NWt

o Watch Video Solution

2. In a sonometer wire, the tension is maintained by suspending a
50.7 kg mass from the free end of the wire. The suspended mass has
a volume of 0.0075m>. The fundamental frequency of vibration of the
wire is 260 Hz. If the suspended mass is completely submerged in

water, the fundamental frequency will become Hz.

° Watch Video Solution

3. A string with tension T and mass per unit length p is clamped
down at x=0 and at x=L. at t=0, the string is at rest and displaced in

the y-direction

o) = si 27mx o X
= — + —
y(x, 0) sin T sin T

Q. The string is released at t=0, and it starts to oscillate. the

displacement of string at time t is

| o WAF_a_L vl _ e~_ ..


https://dl.doubtnut.com/l/_lmaF547Z1NWt
https://dl.doubtnut.com/l/_KtvaTP8SOkQl
https://dl.doubtnut.com/l/_2NQ5OQJwwlaK
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4. A gas is a mixture of two parts by volume of hyprogen and part by
volume of nitrogen at STP. If the velocity of sound in hydrogen at
0° Cis 1300m/s . Find the velocity of sound in the gaseous mixure at

27°C.

° Watch Video Solution

5. A unifrom rope of mass 0.1kg and length 2.45 m hangs from a rigid
support. The time taken by the transverse wave formed in the rope

to travel through the full length of the rope is (Assume g= = 9.8m/s?

)

° Watch Video Solution



https://dl.doubtnut.com/l/_2NQ5OQJwwlaK
https://dl.doubtnut.com/l/_eHELLfmX9lrW
https://dl.doubtnut.com/l/_mUvoutzvPJqi

6. One end of each of two identical springs, each of force constant
0.5N/m are attached on the opposite sides the a wooden block of
mass 0.01kg. The other ends of the spring are connected to separate
rigid supports such that the springs are unstrtched and are collinear
in a horizontal plane. To the wooden piece is fixed a pointer which
touches a vertically moving plane paper. The wooden piece kept on a
smooth horizontal table is now displaced by 0.02m along the line of
springs and released. If the speed of paper is 0.1m/s, find the
equation of the path traced by the pointer on the paper and the

distance between two consecutive maximum on this path.

U

o Watch Video Solution



https://dl.doubtnut.com/l/_cl2EeL6nGOEh

PRACTICE SHEET ADVANCED (MORE THAN ON CORRECT ANSWER TYPE

QUESTIONS)

1. In case of superposition of waves (at x = 0). y; = 4sin(1026mt) and
Y5 = 2sin(1014mt)

A. the frequency of resulting wave is 510 Hz

B. the amplitude of resulting wave varies of frequency 3 Hz

C. the frequency of beats is 6 Hz

D. the ratio of maximum to minimum intensity is 9

Answer: A::B::C::D

o Watch Video Solution

2. The vibrations of a string of length 60 cm fixed at both ends are

X
represented by the equation y = 4sin(E )COS(967Tt), where x and y


https://dl.doubtnut.com/l/_PIeS9Jfz0G7P
https://dl.doubtnut.com/l/_0a3htXwJIt3P

are in cm and t in seconds.
(a)What is the maximum displacement of a point at x = 5cm?
(b)Where are the nodes located along the string?
(c)What is the velocity of the particle at x=7.5cm and t=0.25s?
(d)Write down the equations of the component waves whose
superposition gives the above wave.

A. maximum displacement of a particle at a point at x=t cm is 4

cm
B. third node is formed at 30 cm from one end of the string
C. the velocity of a particle at x=7.5cm and t =0.25 s is zero

D. equations of the component waves whose superposition gives

the above equation are

X X
Y1 = -2sin ITh 96mnt | and y, = 2sin 15 + 96mt

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_0a3htXwJIt3P

PRACTICE SHEET ADVANCED (LINKED COMPREHENSION TYPE

QUESTIONS)

1. An oscillator of frequency 680Hz drives two speakers . The speakers
are fixed on a vertical pole at a distance 3m from each other as
shown in Fig. 7103. A person whose height is almost the same as
that of the lower speaker walks towards the lower speaker in a
direction perpendicular to the pole. Assuming that there is no
reflection of sound from the ground and speed of sound is

v = 340m/s , answer the following questions.

1e

3‘[1 Person approaches

along this direction



https://dl.doubtnut.com/l/_0a3htXwJIt3P
https://dl.doubtnut.com/l/_QR6f9tDtLDhx

As the person walks towards the pole , his distance from the pole

when he first hears a minimum in sound intensity is nearly

A.14.6m

B.17.9m

C.10.Im

D.224m

Answer: B

o Watch Video Solution

2. An oscillator of frequency 680Hz drives two speakers . The
speakers are fixed on a vertical pole at a distance 3m from each
other as shown in Fig. 7.103. A person whose height is almost the
same as that of the lower speaker walks towards the lower speaker
in a direction perpendicular to the pole. Assuming that there is no

reflection of sound from the ground and speed of sound is


https://dl.doubtnut.com/l/_QR6f9tDtLDhx
https://dl.doubtnut.com/l/_Pc3s5ukxLOuV

v = 340m/s , answer the following questions.

1e

3I1 Person approaches

along this direction

How far is the person from the pole when he hears a minimum in

sound intensity a second time ?

A.5.6m

B.7.8m

C.124m

D.17.6m

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Pc3s5ukxLOuV

3. An oscillator of frequency 680Hz drives two speakers . The
speakers are fixed on a vertical pole at a distance 3m from each
other as shown in Fig. 7.103. A person whose height is almost the
same as that of the lower speaker walks towards the lower speaker
in a direction perpendicular to the pole. Assuming that there is no
reflection of sound from the ground and speed of sound is

v = 340m/s , answer the following questions.

Person approaches
aleng this direction

i
‘1

As the person walks toward the pole, the total number of times that

the person hears a minimum in sound intensity will be


https://dl.doubtnut.com/l/_Pc3s5ukxLOuV
https://dl.doubtnut.com/l/_j5oWwHTsNxEn

A2

B.8

C.4

D.6

Answer: D

o Watch Video Solution

4. An oscillator of frequency 680Hz drives two speakers . The
speakers are fixed on a vertical pole at a distance 3m from each
other as shown in Fig. 7.103. A person whose height is almost the
same as that of the lower speaker walks towards the lower speaker
in a direction perpendicular to the pole. Assuming that there is no
reflection of sound from the ground and speed of sound is

v = 340m/s , answer the following questions.


https://dl.doubtnut.com/l/_j5oWwHTsNxEn
https://dl.doubtnut.com/l/_rS4lnomdX1HJ

,K

Person approaches
along this direction

At some instant , when the person is at a distance 4m from the pole,
the wave function ( at the person's location) that describes the
waves coming from the lower speaker y = Acos(kx - wt) , where A is
the amplitude , w = 2nv with v = 680Hz (given) and k = 21/A

Wave function ( at the person's location) that describes waves

coming from the upper speaker can be expressed as :

A.y = Acos(kx - wt + m)
B.y = Acos(kx - wt + 1/2)

C.y = Acos(kx - wt + 2m)

3n
D.y=Acos(kx—wt+ ?)


https://dl.doubtnut.com/l/_rS4lnomdX1HJ

Answer: C

o Watch Video Solution

5. A vertical pipe open at both ends is partially submerged in water .
A tuning fork is unknown frequency is placed near the top of the
pipe and made to vibrate . The pipe can be moved up and down and
thus length of air column the pipe can be adjusted. For definite
lengths of air column in the pipe, standing waves will be set up as a
result of superposition of sound waves traveling in opposite
directions. Smallest value of length of air column , for which sound
intensity is maximum is 10cm [ take speed of sound , v = 344m/s].
Answer the following questions.

The air column here is closed at one end because the surface of

water acts as a wall. Which of the following is correct ?


https://dl.doubtnut.com/l/_rS4lnomdX1HJ
https://dl.doubtnut.com/l/_nVbYdloar1tP

A. At the closed end of the air column, there is a displacement

node and also a pressure node

B. At the closed end of the air column, there is a displacement

node and a pressure antinode

C. At the closed end of the air column, there is a displacement

antinode and a pressure node

D. At the closed end of the air column, there is a displacement

antinode and also a pressure antinode

Answer: B

o Watch Video Solution

6. A vertical pipe open at both ends is partially submerged in water .
A tuning fork is unknown frequency is placed near the top of the

pipe and made to vibrate . The pipe can be moved up and down and


https://dl.doubtnut.com/l/_nVbYdloar1tP
https://dl.doubtnut.com/l/_DlODFHPKawfq

thus length of air column the pipe can be adjusted. For definite
lengths of air column in the pipe, standing waves will be set up as a
result of superposition of sound waves travelling in opposite
directions. Smallest value of length of air column , for which sound
intensity is maximum is 10cm[ take speed of sound ,v = 344m/s].
Answer the following questions.

Frequency of the tuning fork is

A. 1072 Hz

B. 940 Hz

C. 860 Hz

D.533 Hz

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_DlODFHPKawfq

7. A vertical pipe open at both ends is partially submerged in water .
A tuning fork is unknown frequency is placed near the top of the
pipe and made to vibrate . The pipe can be moved up and down and
thus length of air column the pipe can be adjusted. For definite
lengths of air column in the pipe, standing waves will be set up as a
result of superposition of sound waves travelling in opposite
directions. Smallest value of length of air column , for which sound
intensity is maximum is 10cm[ take speed of sound ,v = 344m/s].
Answer the following questions.

Length of air column for third resonance will be

A. 30cm

B.45cm

C.20cm

D. 50cm

Answer: A



https://dl.doubtnut.com/l/_ikaBVHS9f6XB

l o Watch Video Solution

8. A vertical pipe open at both ends is partially submerged in water .
A tuning fork is unknown frequency is placed near the top of the
pipe and made to vibrate . The pipe can be moved up and down and
thus length of air column the pipe can be adjusted. For definite
lengths of air column in the pipe, standing waves will be set up as a
result of superposition of sound waves travelling in opposite
directions. Smallest value of length of air column , for which sound
intensity is maximum is 10cm[ take speed of sound ,v = 344m/s].
Answer the following questions.

Length of air column for third resonance will be

A.30cm

B.45cm

C.20cm

D. 50cm


https://dl.doubtnut.com/l/_ikaBVHS9f6XB
https://dl.doubtnut.com/l/_U3hj4fmqb0OL

Answer: D

° Watch Video Solution

9. A vertical pipe open at both ends is partially submerged in water .
A tuning fork is unknown frequency is placed near the top of the
pipe and made to vibrate . The pipe can be moved up and down and
thus length of air column the pipe can be adjusted. For definite
lengths of air column in the pipe, standing waves will be set up as a
result of superposition of sound waves travelling in opposite
directions. Smallest value of length of air column , for which sound
intensity is maximum is 10cm[ take speed of sound ,v = 344m/s].
Answer the following questions.

Frequency of the tuning fork is

A.3400 Hz

B. 2500 Hz


https://dl.doubtnut.com/l/_U3hj4fmqb0OL
https://dl.doubtnut.com/l/_xzafJKCOZPws

C. 4300 Hz

D.1720 Hz

Answer: C

o Watch Video Solution

PRACTICE SHEET ADVANCED (MATRIX MATCHING TYPE QUESTIONS)

1. Column | shows different sets of standing waves in a string of

length L whose ends are fixed or free according to respective figure

and Column - 1l shows possible equations for them where symbols


https://dl.doubtnut.com/l/_xzafJKCOZPws
https://dl.doubtnut.com/l/_z9VaobG72sWW

have usual meaning

 wlumn - | Codumn - 1
- =l
[\"_ e
A . — P v o= A s — - cOs i
Y et vy L
[:\ q) ¥ = Asin——cosax
B} x =1 a=L
) — cwl ”yg,.\m—i.\lhl
x=0
— x=L X
oy % :‘-;1 s) ¥ = Acos——cosml
x=0 i

o Watch Video Solution

PRACTICE SHEET ADVANCED (INTEGER TYPE QUESTIONS)

1. A source emitting sound of frequency 180 Hz is placed in front of a

wall at a distance of 2 m from it. A detector is also placed in front of
the wall at the same distance from it. Find the minimum distance

between the source and the detector for which the detector detects


https://dl.doubtnut.com/l/_z9VaobG72sWW
https://dl.doubtnut.com/l/_P9u44I4V7vr7

a maximum of sound. Speed of sound in air = 360ms " ".

L

.

o Watch Video Solution

2. A sonometer wire under tension of 64 N vibrating in its
fundamental mode is in resonance with a vibrating tuning fork. The
vibrating portion of the sonometer wire has a length of 10 cm and
mass of 1 g. The vibrating tuning fork is now moved away from the
vibrating wire with a constant speed and an observer standing near
the sonometer hears one beat per second. Calculate the speed with
which the tuning fork is moved, if the speed of sound in air is 300

m/s.

° Watch Video Solution



https://dl.doubtnut.com/l/_P9u44I4V7vr7
https://dl.doubtnut.com/l/_p9tn8oK26j4R

3. Two radio stations broadcast their programs at the same
amplitude A, and at slightly different frequencies ; and w,
respectively, where w, - w; = 103Hz. A detector receives the signals
from the two stations simultaneously. It can detect signals only of
intensity > 2A2,

(i) Find the time intervals between successive maxima of the
intensity of the signal received by the detector

(ii) Find the time for which the detector remains idle in each cycle of

the intensity of the signal

o Watch Video Solution

4. A cylinder of length 1m is divided by a thin perfectly flexible
diaphragm in the middle. It is closed by similar flexible diaphragams
at the ends. The two chambers into which it is divided contain
hydrogen and oxygen. The two diaphragms are set in vibrations of

same frequency. What is the minimum frequency of these


https://dl.doubtnut.com/l/_V3NeMbfde0xJ
https://dl.doubtnut.com/l/_RYh7DmVZc8Kh

diaphragms for which the middle diaphragm will be motionless?
Velocity of sound in hydrogen is 1100m/s and that in oxygen is

300m/s.

o Watch Video Solution

5. A train approaching a hill at a speed of 40 km/h sounds a whistle
of frequency 580 Hz when it is at a distance of 1 km from the hill. A
wind with a speed of 40 km/h is blowing in the direction of motion
of the train. Find the frequency of the whitle as heard by an observer

on the hill.

° Watch Video Solution

6. A source of sound of frequency 1.8 kHz moves uniformly along a
straight line at a distance 250 m from observer. The velocity of

source is 0.8 C where C is the velocity of sound. Find out te


https://dl.doubtnut.com/l/_RYh7DmVZc8Kh
https://dl.doubtnut.com/l/_uvLaHld2l3JM
https://dl.doubtnut.com/l/_ruyORf0KK5EA

frequency of sound received by observer (in kHz) at the moment

when the source gets closest to him.

o Watch Video Solution

7. A boy sitting on a swing which is moving to an angle of 30 ° from
the vertical is blowing a whistle which has a frequency of 100 Hz. The
whistle is at 2.0 m from the point of support of the swing. A girl
stands in front of the swing. The maximum frequency she will hear is

nearly 10* Hz (velocity of sound 330 m/s,g= 9.8m/s?). Find x

o Watch Video Solution

8. A driver in a stationary car horns which produces sound waves
having frequency 2000 Hz. The waves are directed normally towards

a reflecting wall. If the wall approaches the car with a velocity u =3.3


https://dl.doubtnut.com/l/_ruyORf0KK5EA
https://dl.doubtnut.com/l/_Das0WxchkgMc
https://dl.doubtnut.com/l/_jhhps5agqFmR

m/s. The change in the frequency of sound after reflection from the

wall is x%. Then x

o Watch Video Solution

9. A sonometer wire fixed at one end has a solid mass M hanging
from its other end to produce tension in it. It is found that a 70cm
length of wire produces a certain fundamental frequency when
plucked. When the same mass M is hanging in water completely
submerged in it, it is found that the length of the wire has to be
changed by 5cm in order that it will produced the same fundamental
frequency. The density of the material of mass M hanging from the

wire is 7.26 x 10" .Find n .

° Watch Video Solution



https://dl.doubtnut.com/l/_jhhps5agqFmR
https://dl.doubtnut.com/l/_jPyRuchrNIbU

10. A band playing music at a frequency f is moving towards a wall at
a speed v;. A motorist is following the band with a speed v, . If v is
the speed of sound, the expression for the beat frequency heard by

n(V+ Vi )V,
the motorist is .Then n
(V2 ] Vi)

° Watch Video Solution

LECTURE SHEET (EXERCISE -) (GENERAL WAVE EQUATIOIN) (LEVEL-

MAIN) (STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. Which of the following expressions is that of a simpleharmonic
progressive wave ?

A.y = Asinwt

B.y = A, sinwt. coskx

C.y = Asin(wt. x)


https://dl.doubtnut.com/l/_enq5aDChSvhl
https://dl.doubtnut.com/l/_7JCwoIvyrI4M

D.y = Acoskx

Answer: C

o Watch Video Solution

2.The displacement y of a particle in a medium can be expressed as

s
y= - GSin(loot +20x + Z)m where t is in seconds and x in metres.

The speed of the wave is:

A.2000ms "1
B.5ms ™1
C.20ms ™!

D. 5mms ™1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_7JCwoIvyrI4M
https://dl.doubtnut.com/l/_phR1Su8ALIJY

3. The equation of a transverse wave travelling on a rope given by

y = 10sinm(0.01x - 2.00t) whrer y and x are in cm and t in second .This

maximum traverse speed of a particle in the rope is about

A.62.8 cm/s

B.75cm/s

C.100 cm/s

D. 121 cm/s

Answer: A

° Watch Video Solution

4. A progressive wave moves with a velocity of 36m/s in a medium
with a frequency of 200Hz. The phase difference between two

particles seperated by a distance of 1cm is


https://dl.doubtnut.com/l/_phR1Su8ALIJY
https://dl.doubtnut.com/l/_GwhmsMHqGR33
https://dl.doubtnut.com/l/_uNrvhgHZ9VB6

A.40°

B. 20 rad

T

C.—rad
9

- d
D. —
g degree

Answer: C

o Watch Video Solution

LECTURE SHEET (EXERCISE -) (GENERAL WAVE EQUATIOIN) (LEVEL-lI

ADVANCED) (STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. The displacement of the particle at x = 0 of a stretched string

t
carrying a wave in the positive x-direction is given by f(t) = Asin(}).

The wave speed is v. Write the wave equation.

I
A fix,t) = Asm(T - V)


https://dl.doubtnut.com/l/_uNrvhgHZ9VB6
https://dl.doubtnut.com/l/_kIKUacLQFKdp

[t x
B.f(x,t) = Asm(:—r + V_T)

C.flx,t) = Asin(t + %)

X

D.f(x,t) = Asin(% - V_T)

Answer: D

o Watch Video Solution

2. A pulse travelling on a string is represented by the function

a3

y=————— where a = 5 mm and v = 20 cm/s where the
(x - vt)% + a?

maximum of pulse is located at t = 0.1s and 2s. Take x = O in the
middle of the string

A.x=0,20 cm and 40 cm

B.x=20m, 40 cm and 60 cm

C.x=10m, 20 cm and 30 cm


https://dl.doubtnut.com/l/_kIKUacLQFKdp
https://dl.doubtnut.com/l/_SYO6FiROAwRg

D.x =4cm,10 cm and 15 cm

Answer: A

o Watch Video Solution

3. A motion is described by 'y = 3e"x.e”(-3t) where yx arc in metrd
and t is in seconds.
A.This represents equation of progressive wave propagating
along x direction with 3ms !
B. This represents equation of progressive wave propagating
along +x direction with 3ms 1
C.This does not represent a progressive wave equation.

D. Date is insufficient to arrive at any conclusion of this sort

Answer: C



https://dl.doubtnut.com/l/_SYO6FiROAwRg
https://dl.doubtnut.com/l/_Q3AqXgIpNG7L

| o Watch Video Solution

4. The equation of a wave travelling along the positive x-axis, as

shown in figure at t =0 is given by

M

A. 1sin

B. 1sin

C. 1sin

D. 1sin



https://dl.doubtnut.com/l/_Q3AqXgIpNG7L
https://dl.doubtnut.com/l/_YzLAC4uSktd9

Answer: B

° Watch Video Solution

5. A pulse is propagating on a long stretched string along its length
taken as positive x-axis. Shape of the string at t = 0 is given by
y = \/a -x’when |x| <a=0 when |x] >a . What is the general
equation of pulse after some time 't', if it is travelling along positive

x-direction with speed V?
A y(x, t) = \/a2 -(x+Vt)%, when [xVt| <a=x+Vt when
|x + Vt| > a
B.y(x,t) = \/a2 +(x - Vt)%, when |x - Vt| < a = a,when |[x + Vi| > 0

C.y(x,t) = \/a2 - (x- Vt)>, when |x - Vf| < a = 0,when |x - Vt| > a

D.y(x, t) = \/a2 + (x + VI)2, when |x+ Vt| <a=aq, when

(x+Vt)>a


https://dl.doubtnut.com/l/_YzLAC4uSktd9
https://dl.doubtnut.com/l/_QjEUp7Sx5iRg

Answer: C

° Watch Video Solution

LECTURE SHEET (EXERCISE -) (GENERAL WAVE EQUATIOIN) (LEVEL-lI

ADVANCED) (MORE THAN ONE CORRECT ANSWER TYPE QUESTIONS)

1. The equation of a wave travelling on a string stretched along the

X-axis is given by

x t\2
y = Ae ( PR )
(a) Write the dimensions of A,a and T.
(b) Find the wave speed.

(c) In which direction is the wave travelling?

(d) Where is the maximum of the pulse located at t = Tand at t = 2T

?

A. The speed of the wave is a/T.


https://dl.doubtnut.com/l/_QjEUp7Sx5iRg
https://dl.doubtnut.com/l/_tCCZEXPT07Vq

B. The wave is travelling along negative x-axis

C. The maximum of the pulse located att=Tis x=-a

D. The maximum of the pulse located at t = 2T is x = -2a

Answer: A::B::C::D

o Watch Video Solution

2. A wave y = Acos(wt—kx) passes through a medium. If V is the
particle velocity and a is the particle acceleration then,
A.y\V and .a. all are in the same phase
i
B.y lags behind V by a phase angle of 5
C.a.leads y by a phase angle of

3n
D. V. leads a by a phase angle of 5

Answer: B::C::D



https://dl.doubtnut.com/l/_tCCZEXPT07Vq
https://dl.doubtnut.com/l/_pJ9okesLF2fM

| o Watch Video Solution

3.y(x,t) = 0.8/ [(4x +56)2 + 5] represent a moving pulse, where x and
y are in metres and t is in seconds, then

A. pulse is moving in +ve x direofibn

B.in 2s it will travel a distance of 2.5m

C. its maximum displacement is 0.16m

D. it is a symmetric pulse

Answer: B::C::D

° Watch Video Solution

4. A plane progessive wave of frequency 25Hz, amplitude 2.5 x 10~°m
and initial phase zero propagates along the negative x-direction

with a velocity of 300m/s. At any instant, the phase difference


https://dl.doubtnut.com/l/_pJ9okesLF2fM
https://dl.doubtnut.com/l/_OIl8yVuklr14
https://dl.doubtnut.com/l/_fSFodZzXkjAq

between the oscillations at two points 6m apart the line of

propagation is

C.A=25x10"m

D.¢=mn

Answer: A::D

o Watch Video Solution

LECTURE SHEET (EXERCISE -) (GENERAL WAVE EQUATIOIN) (LEVEL-lI

ADVANCED) (LINKED COMPREHENSION TYPE QUESTIONS) (PASSAGE-)

1. A travelling wave on a long stretched string along the positlve x-

T x )2
axis is given by y = 5mme (gﬁ ) . Using this equation answer the


https://dl.doubtnut.com/l/_fSFodZzXkjAq
https://dl.doubtnut.com/l/_Aa3RIMfOZ2dA

following questions.

The velocity of the wave is

A.1m/s

B.5m/s

C.1cm/s

D.1mm/s

Answer: C

o Watch Video Solution

2. A travelling wave on a long stretched string along the positlve x-

t X

2
axis is given by y = S5mme (§5c_m ) . Using this equation answer the
following questions.

At t =0, x =0, the displacement of the wave is

A0


https://dl.doubtnut.com/l/_Aa3RIMfOZ2dA
https://dl.doubtnut.com/l/_ZpUtls3jtOia

C.5mm

D. 10 mm

Answer: C

o Watch Video Solution

3. A travelling wave on a long stretched string along the positlve x-

T X 2
axis is given by y = S5mme (§5c_m ) . Using this equation answer the

following questions.

The plot of yand xat t =10 s is best indicated by

ya



https://dl.doubtnut.com/l/_ZpUtls3jtOia
https://dl.doubtnut.com/l/_X9310y7TaIak

Answer: B

o Watch Video Solution

LECTURE SHEET (EXERCISE -) (GENERAL WAVE EQUATIOIN) (LEVEL-lI

ADVANCED) (MATRIX MATCHING TYPE QUESTIONS)

1. Symbols have their usual meanings. Match the Column-l with

Column-ll:


https://dl.doubtnut.com/l/_X9310y7TaIak
https://dl.doubtnut.com/l/_GKU9KeuyEfkX

Column-11

Pl k
B) Instantaneous velocity of particle versus time t q)
at x = 0 for y = Asin(ks —m x)
() Displacement of particle versus time t )
at x = 0 for s = s, sin{@t - kx)
D) Displacement of particle versus time t s)
at x = 0 for p = p; cos(kx —w1)
where p represents pressure variation.

o Watch Video Solution

Column-1

A) String slope versus time tat x = 0 for y = Asin(kx +@x)

LECTURE SHEET (EXERCISE -ll) (WAVE SPEED, ENERGY, POWER &
INTENSITY AND SUPERPOSITION PRINCIPLE) (LEVEL-l MAIN)(STRAIGHT

OBJECTIVE TYPE QUESTIONS)

1. Two strings A and B, made of the same material, have equal
lengths. The cross sectional area of A is half that of B while the
tension on A is twice that on B. The ratio of the velocities of

transverse waves in A and B is

A \/E:l


https://dl.doubtnut.com/l/_GKU9KeuyEfkX
https://dl.doubtnut.com/l/_KNQYt3OFS183

B.l:\/z
C.2:1

D.1:2

Answer: C

o Watch Video Solution

2. The density of the stretched string is changed by 2% without

change in tension and radius. The change in transverse wave

velocity.

A. 2% increase

B. 1% increase

C.1% increase or decrease

D. 4% change


https://dl.doubtnut.com/l/_KNQYt3OFS183
https://dl.doubtnut.com/l/_rhZc7WfD38gO

Answer: C

° Watch Video Solution

3. A string of length L is stretched by L/20 and speed transverse
wave alon it is v. The speed of wave ehen it is stretched by L/10 will
be (assume that Hooke law is applicable)

A 2v

B. v/\/z

C. \/Ev

D. 4v

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_rhZc7WfD38gO
https://dl.doubtnut.com/l/_ihCa5hMaIR52

4.both the strings , shown in figure are made of same material and

have same cross - section. The pulleys are light the wave speed pf a

travsverse wave in the string AB is v, and in CD is v,. The ratio v,/v,

is
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https://dl.doubtnut.com/l/_cKNdqobmyNG7

C.\2

D.1/y/2

Answer: D

° Watch Video Solution

5. A wire of length L, is hanging vertically from a rigid support. If a
transverse wave pulse is generated at the free end of wire then

which of the following statement is wrong

A. Velocity at bottom end is zero

B. Velocity at top end is \/g_L

L
C. Time taken of reach the top end is 2\/—
g

D. Acceleration of wave is g.

Answer: D



https://dl.doubtnut.com/l/_cKNdqobmyNG7
https://dl.doubtnut.com/l/_PA5HeRB18jm3

| o Watch Video Solution

6. The mass of a 10 m long wire is 100 grams. If a tension of 100 N is

applied, calculate the time taken by a transverse wave to travel from

one end to the other end of the wire.

A.05s

B.01s

C.2s

D.25s

Answer: B

o Watch Video Solution

LECTURE SHEET (EXERCISE -ll) (WAVE SPEED, ENERGY, POWER &
INTENSITY AND SUPERPOSITION PRINCIPLE) (LEVEL-l ADVANCED)

(STRAIGHT OBJECTIVE TYPE QUESTIONS)



https://dl.doubtnut.com/l/_PA5HeRB18jm3
https://dl.doubtnut.com/l/_Rs0DDPB9DdVL

1. A wire of variable mass per unit length p = px, is hanging from
the ceiling as shown in figure. The length of wire is [ . A small
transverse disturbance is produced at its lower end. Find the time

after which the disturbance will reach to the other ends.



https://dl.doubtnut.com/l/_gxj76J64aJps

1010
D.l/|—
g
Answer: B

o Watch Video Solution

2. A block of mass M is attached with a string of mass m and length |
as shown in figure. The whole system is placed on a planet whose
mass and radius is three times the mass and radius of earth. Find

the ratio of maximum and minimum velocity of wave pulse. Assume


https://dl.doubtnut.com/l/_gxj76J64aJps
https://dl.doubtnut.com/l/_tUPvREw8LjxL

the acceleration due to gravity on the earth to be g.

Vmax m
A — =1/1+ —
Vmin M
Vmax \/ . M
B. = + —
Vrnin m
Vmax M-m
C. =1/ —
Vhin m
5 Vmax i M

<
N
3

in


https://dl.doubtnut.com/l/_tUPvREw8LjxL

Answer: A

o Watch Video Solution

3. A wave pulse starts propagating in the x direction along a non
uniform wire of length 10m with mass per unit length is given by
[ = po + ax and under a tension of 100N. The time taken by a pulse

to travel from the lighter end to heavier end
( = 10-2%kg/m and a = 9 x 10~3kg/ 2)'
Ho g/m and a g/m= | is

A. 22.27 sec

B. 2.27 sec

C.0.227 sec

D. 0.0227 sec

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_tUPvREw8LjxL
https://dl.doubtnut.com/l/_k2svoUqDnyc4

4. Figure shows the shape of part of a long string in which
transverse waves are produced by attaching one end of the string to

tuning fork of frequency 250 Hz. What is the velocity of the waves?

A.1.0ms™!

B.1.5ms"1

C.2.0ms™!

D.2.5ms ™}

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_k2svoUqDnyc4
https://dl.doubtnut.com/l/_dg6Hmktcuj27

5. A wire of 9.8 x 10'3k% passes over a frictionless light pulley fixed
on the top of a frictionless inclined plane which makes an angle of
30 ° with the horizontal. Masses m and M are tied at the two ends of
wire such that m rests on the plane and M hangs freely vertically
downwards. the entire system is in equilibrium and a transverse

wave propagates along the wire with a velocities of 100m/s.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_uNWUDn8M29BF

6. A string vibrates with one loop between the fixed points A and B.
The ratio of magnitudes of maximum velocities of P and Q is [The
shape of string when P and Q having zero speeds as shown in the

figure].

A.2:3

B.l:\/z
C.1:\/§

D. None

Answer: B



https://dl.doubtnut.com/l/_f9sfot8e0hmw

| o Watch Video Solution

LECTURE SHEET (EXERCISE -ll) (WAVE SPEED, ENERGY, POWER &
INTENSITY AND SUPERPOSITION PRINCIPLE) (LEVEL-Il ADVANCED) (MORE

THAN ONE CORRECT ANSWER TYPE QUESTIONS)

1. A wave is travelling along a string. At an instant shape of the
string is as shown in the enclosed figure. At this instant, point A is

moving upwards. Which of the following statements are correct?

B

A.The wave is travelling to the right


https://dl.doubtnut.com/l/_f9sfot8e0hmw
https://dl.doubtnut.com/l/_TcBPB1Yw1xeF

B. Displacement amplitude of the wave is equal to the
displcement of B at this instant

C. At this instant velocity of C is also directed upwards

D. Phase difference between A and C may be equal to n/2 if

x =A/4

Answer: B::D

o Watch Video Solution

2. A transverse wave is travelling on a string. The equation of the
wave
A.is the general equation for displacementof a particle of the
string at any instant.t..

B. is the equation of the shape of the string at any instant t.


https://dl.doubtnut.com/l/_TcBPB1Yw1xeF
https://dl.doubtnut.com/l/_Qp8eZfrl9QXh

C. must have sinusoidal form

D. is an equation of displacement for the particle at any one end

at a particular time t..

Answer: A::B::C::D

o Watch Video Solution

3. The energy per unit area associated with a progressive sound

wave will be doubled if

A. the amplitude of the wave is doubled

B. the amplitude of the wave is increased by 50%

C. the amplitude of the wave is increased by 43%

D. the frequency of the wave is increased by 43%

Answer: C::D



https://dl.doubtnut.com/l/_Qp8eZfrl9QXh
https://dl.doubtnut.com/l/_hkajATsalW2W

| o Watch Video Solution

4. A uniform rope of mass M length L hangs vertically from the
ceiling, with lower end free. A distbance on the rope trvelling
upwards starting from the lower end has a velocity v. At a point P at

distance x from the lower end.

A. Tension at point Pis mg

B.v=\/>a

Cv= \/%
. . . M
D. Tension at point P is Xg

L

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_hkajATsalW2W
https://dl.doubtnut.com/l/_cAljAE5F2rDa

LECTURE SHEET (EXERCISE -ll) (WAVE SPEED, ENERGY, POWER &
INTENSITY AND SUPERPOSITION PRINCIPLE) (LEVEL-I ADVANCED)

(INTEGER TYPE QUESTIONS)

1. A loop of a string of mass length p and redius R is rotated about
an axis passing through centre perpendicular to the plane with an
angular velocity w.A small disturbance is created in the loop having
the same sense of rotation. The linear speed of the disturbance

observer is

° Watch Video Solution

2. The diameter of a stretched string is increased 3%, keeping the
other parameters constant then the velocity is x% decreases what is

the value of x ?

o Watch Video Solution



https://dl.doubtnut.com/l/_bnFVdsMEH1pX
https://dl.doubtnut.com/l/_GdGFp2b6TtSg
https://dl.doubtnut.com/l/_3XeWuTVSeNLa

3. A flexible steel cable of total length 'L and mass per unit length H
hangs vertically (under it's own weight) from a support at upper end.
If transverse pulse starts to move down in the wire from its support.
The ratio of acceleration of the pulse at distance L/4 from the
support end to the acceleration of the of the pulse at distance L/2

from the support end K:1 then the value of K is

o Watch Video Solution

LECTURE SHEET (EXERCISE -lll) (REFLECTION, TRANSMISSION OF WAVES
AND STANDING WAVES) (LEVEL-l MAIN) (STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. The length of a string attached to two rigid supports is 40 cm. The

maximum wavelength in cm of a stationary wave produced on it is :

A.20 cm

B.80 cm


https://dl.doubtnut.com/l/_3XeWuTVSeNLa
https://dl.doubtnut.com/l/_B0blodyFcox4

C.40cm

D.120 cm

Answer: B

° Watch Video Solution

2. The length of a sonometer wire AB is 100 cm, where should the

two bridges be placed from A to divide the wire in 3 segments whose

fundamental frequencies are in the ratio of 1:2:6

A.30cm, 90 cm

B.30 cm, 90 cm

C.40cm,80cm

D.20cm, 30 cm

Answer: B



https://dl.doubtnut.com/l/_B0blodyFcox4
https://dl.doubtnut.com/l/_vYJIkxTJHpKK

| & Watch Video Solution

3. When the tension in a string is increased by 44%. the frequency

increased by 10Hz the frequency of the string is

A.100 Hz

B. 200 Hz

C.150 Hz

D. 50 Hz

Answer: D

o Watch Video Solution

4. To increase the frequency by 20 % ,the tension in the string

vibrating on a sonometer has to be increased by


https://dl.doubtnut.com/l/_vYJIkxTJHpKK
https://dl.doubtnut.com/l/_4JemUW74hklk
https://dl.doubtnut.com/l/_lhh6QrlWN2Z9

A.044

B.0.33

C.0.22

D.0N

Answer: A

° Watch Video Solution

5.The ends of a stretched wire of length L are fixed at x =0 and x = L,
In one experiment, the displacement of wire is y; = Asin(nx/L)sinwt
and energy is E; and in another experiment its displacement is
Y5 = Asin(2nx/L)sin2wt and energy is E,. Then

AE,=E,

B.E, = 2F,

C.E, = 4E,


https://dl.doubtnut.com/l/_lhh6QrlWN2Z9
https://dl.doubtnut.com/l/_fH6NXSHbNZgP

D.E, = 16E,

Answer: C

o Watch Video Solution

6. Transverse waves are generated in two uniform wires A and B of
the same material by attaching their free ends to a vibrating source
of frequency 200 Hz. The Area of cross section of A is half that of B
while tension on A is twice than on B. The ratio of wavelengths of

the transverse waves in A and B is
A. 1:\/5
B. \/E 1
C.1:2

D.2:1

Answer: D


https://dl.doubtnut.com/l/_fH6NXSHbNZgP
https://dl.doubtnut.com/l/_2s8GhuL6sb7Z

o Watch Video Solution

7. A somoneter wire resonates with a given tuning fork forming
standing waves with five antindoes between the two bridges when a
mass of 9 kg is suspended from the wire. Resonates with the same
tuning fork forming three antindoes for the same postions of the
bridges. the value of M is

A. 25 kg

B.5 kg

C.12.5kg

D.1/25 kg

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_2s8GhuL6sb7Z
https://dl.doubtnut.com/l/_xzBG0NQeGriQ

8. Two vibrating strings of the same material but lengths L and 2L
have radii 2 r and r respectively. They are strectched under the same
tension. Both the strings vibrate in their fundamental modes, the
one of length L with frequency n; and the other with frequency n,.
The ratio n;/n, is given by

2

4

A2

B.4

C.8

D.1

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_sJ5EH5H4IqTx

9. An object of specific gravity p is hung from a thin steel wire. The
fundamental frequency for transverse standing waves in the wire is
300 Hz. The object is immersed in water, so that one half of its

volume is submerged . The new fundamental frequency (in Hz) is

1

20-1\5

(a) 300 (p—)2
2p

9y \L
(b) 300(—’))2
2p-1

2p
(c)300 ( -1 )

A300| —
B.300| ——
C.300 ——

D.300| —



https://dl.doubtnut.com/l/_sJ5EH5H4IqTx
https://dl.doubtnut.com/l/_m2KLpWRiohRB

Answer: A

o Watch Video Solution

10. A wave represented by the equation y = acos(kx - wt) is

superposed with another wave to form a stationary wave such that

the point x=0 is a node . The equation for the other wave is

A. asin(kx + wt)

B. -acos(kx - wt)

C. -acos(kx + wt)

D. -asin(kx - wt)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_m2KLpWRiohRB
https://dl.doubtnut.com/l/_xxjPnZN4Xb2z

LECTURE SHEET (EXERCISE -lll) (REFLECTION, TRANSMISSION OF WAVES
AND STANDING WAVES) (LEVEL-I ADVANCED) (STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. A pulse shown here is reflected from the rigid wall A and then from

free end B. The shape of the string after these 2 reflection will be

b



https://dl.doubtnut.com/l/_PAz0Z1zCapte

Cl}a NAAE

D.

Answer: A

o Watch Video Solution

2. A long wire PQR is made by joining two wires PQ and QR of equal
radii. PQ has a length 4.8m and mass 0.06 kg. QR has length 2.56 m
and mass 0.2 kg. The wire PQR is under a tension of 80N. A sinusoidal
wave pulse of amplitude 3.5 cm is sent along the wire PQ from the
end P. No power is dissipated during the propagation of the wave
pulse. Calculate:

(a) The time taken by the wave pulse to reach the other end R.

(b) The amplitude of the reflected and transmitted wave pulse after

the incident wave pulse crosses the joint Q.

A.014 s,1.5cm, 2 cm


https://dl.doubtnut.com/l/_PAz0Z1zCapte
https://dl.doubtnut.com/l/_eB1HgVD449HS

B.0.3s,1.2cm,2cm

C.045s,1.3cm,1cm

D.0.2s,11cm,3 cm

Answer: A

o Watch Video Solution

3. String-1 is connected with string-2. The mass per unit length in
string-1 is p; and the mass per unit length in string-2 is 4u,. The
tension in the strings is T. A travelling wave is coming from the left.

What fraction of the energy in the incident wave goes into string-2 ?

InCI El:nl

|="tj._.|.I

By =

A.1/8

B.4/9


https://dl.doubtnut.com/l/_eB1HgVD449HS
https://dl.doubtnut.com/l/_hy0FCbwWXx1k

C.2/3

D.8/9

Answer: B

° Watch Video Solution

4. A steel wire of length 1 m, mass 0.1 kg and uniform cross-sectional
area 10 ®m? is rigidly fixed at both ends. The temperature of wire is
lowered by 20°C. If transverse waves are set up by plucking the
string in the middle, calculate the frequency (In S.. units) of the
fundamental mode of vibration. Young’s modulus of steel
=2 x 101'N/m?, coefficient of linear expansion of steel

=1.21 x 10~%(degC) 1.

A 21 Hz

B.31Hz


https://dl.doubtnut.com/l/_hy0FCbwWXx1k
https://dl.doubtnut.com/l/_v56MaYrAJqs9

C1Hz

D.1Hz

Answer: C

° Watch Video Solution

5. A standing wave is maintained in a homogeneous string of cross-
sectional area s and density p . It is formed by the superposition of
two waves travelling in opposite directions given by the equation
Y, = asin(wt - kx) and y, = 2asin(omegt + kx). The total mechanical
energy confined between the sections corresponding to the

adjacent antinodes is

3npw2a2

2k

nspe’a’
B.————

2k

A

SJIpooza2

C. oK


https://dl.doubtnut.com/l/_v56MaYrAJqs9
https://dl.doubtnut.com/l/_7uyAmtaBlAEC

27tspw2a2

2k

Answer: C

o Watch Video Solution

6. A somoneter wire resonates with a given tuning fork forming
standing waves with five antindoes between the two bridges when a
mass of 9 kg is suspended from the wire. Resonates with the same
tuning fork forming three antindoes for the same postions of the

bridges. the value of M is
A.25 kg
B.5 kg
C.12.5kg
1

D. — k
25 &


https://dl.doubtnut.com/l/_7uyAmtaBlAEC
https://dl.doubtnut.com/l/_OBnfPdC0PxHK

Answer: A

o Watch Video Solution

7. A wave represented by the equation y = a cos(kx - wt) is

superposed with another wave to form a stationary wave such that

point x= 0 is a node. The equation for the other wave is

A. asin(kx + wt)

B. -acos(kx - wt)

C. -acos(kx + wt)

D. -asin(kx - wt)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_OBnfPdC0PxHK
https://dl.doubtnut.com/l/_0xbFugxjCEwv

LECTURE SHEET (EXERCISE -lll) (REFLECTION, TRANSMISSION OF WAVES
AND STANDING WAVES) (LEVEL-l ADVANCED) (MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS)

1. Standing waves can be produced.

A.on a string clamped at both ends

B. on a string clamped at one end and free at the other

C. when incident wave gets reflected,.from a wall

D.when two identical waves with a phase difference of . n. are

moving in the same direction

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_3uMDKsLq4ovV

2. The (x,y) co-ordinates of the corners of a square plate are (0, 0),
(L, L) and (0, L). The edges of the plate are clamped and transverse
standing waves are set up in it. If u(x, y) denotes the displacement of
the plate at the point (x,y) at some instant of time, the possible
expression (s) for u is (are) (a = positiveconstant)

A. acos(mtx/2L)cos(my/2L)

B. asin(ntx/L)sin(rty/L)

C. asin(mty/L)sin(2my/L)

D. acos(2nx/L)sin(mty/L)

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_AK2fNrXufpB4

3. A wave disturbance in a medium is described by y(x,t) = 0.02 cos

s
(SOnt + E)cos(lOnx) ,Where x and y are in meter and t is in second.

A. A node occurs at x =0.15m
B. An antinode occurs at x =0.3m
1

C.The speed of wave is 5ms"~

D. he wavelength of wave is 0.2m

Answer: A::B::C::D

o Watch Video Solution

LECTURE SHEET (EXERCISE -lll) (REFLECTION, TRANSMISSION OF WAVES
AND STANDING WAVES) (LEVEL-Il ADVANCED) (LINKED COMPREHENSION

TYPE QUESTIONS) (PASSAGE-)



https://dl.doubtnut.com/l/_YOoDzqIYfTF4

1. The displacement of a medium in a sound wave is given by the
equation y; = Acos(ax + bt) where A, a and b are positive constants.
The wave is reflected by an obstacle situated at x=0. the intensity of
the reflected wave is 0.64 times that of the incident wave.

(i) What are the wavelength and frequency of incident wave ?

(i) Write the equation for the reflected wave. (iii) In the
resultant wave formed after reflection, find the maximum and
minimum values of the particle speeds in the medium. (iv)
Express the resultant wave as a superposition of a standing wave

and a traveling wave. What are the positions of the antinodes of the

standing wave ? What is the direction propagation of traveling

A.y = 0.8Acos(bt - ax)

B.y = 0.4sin(bt - ax)

C.y = - 0.8Acos(bt - ax)

D.y = 0.4Asin(bt + ax)


https://dl.doubtnut.com/l/_S46z7F8K19yF

Answer: C

o Watch Video Solution

2. The displacement of a medium in a sound wave is given by the
equation y; = Acos(ax + bt) where A, a and b are positive constants.
The wave is reflected by an obstacle situated at x=0. the intensity of
the reflected wave is 0.64 times that of the incident wave.

(i) What are the wavelength and frequency of incident wave ?

(i) Write the equation for the reflected wave. (iii) In the

minimum values of the particle speeds in the medium. (iv)

Express the resultant wave as a superposition of a standing wave
and a traveling wave. What are the positions of the antinodes of the
standing wave ? What is the direction propagation of traveling

wave?

A V.. =18Ab,V_ . =0Ab

min


https://dl.doubtnut.com/l/_S46z7F8K19yF
https://dl.doubtnut.com/l/_kS3xNSRlX1Ik

B.V,.. =0.9Ab,V_. =0.14b
C.V o = 1.1Ab, V... = 0.1Ab
D.V_. =1Ab,V_. = 0.5Ab

Answer: A

o Watch Video Solution

3. Two wires 1and 2 of the same cross sectional area A = 10mm? and
the same length but made of different materials are welded
together and their ends are rigidly clamped between two walls, as
shown in figure. The respective young's moduli and coefficient of
linear expansions are
y1 = 109N/m?% y, = 2 x 10N/m%, a; =6 x10°4°C L a, =3 x 10°4°C"!

. if temperature of system reduced by 20 ° C then


https://dl.doubtnut.com/l/_kS3xNSRlX1Ik
https://dl.doubtnut.com/l/_rdkHZ86B2j0E

Rt

Find the displacement of the joint

A O

B.10 cm

C.5cm

D.2cm

Answer: A

° Watch Video Solution

4. Two wires 1and 2 of the same cross sectional area A = 10mm? and
the same length but made of different materials are welded

together and their ends are rigidly clamped between two walls, as


https://dl.doubtnut.com/l/_rdkHZ86B2j0E
https://dl.doubtnut.com/l/_zg8rMlUqTXAr

shown in figure. The respective young's moduli and coefficient of
linear expansions are
y1 = 109N/m%y, =2 x 109N/m?%, a; =6 x104°C L ay, =3 x1074°C"!

. if temperature of system reduced by 20 ° C then

v

¥,

Find the displacement of the joint

A. 20 Hz

B.40 Hz

C.60 Hz

D. 100 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_zg8rMlUqTXAr

5. Match the following:

Coluama - 1
A) A vertical rod is hit vertically
B) A vertical rod is hit horizontally
C) A cylindrical tube having a gas is
vibrated by a tuning fork

D) Ripples on water surface

Column - 11
p) pressure wave
q) transverse wave

r) Displacement wave

s) longitndinal wave

o Watch Video Solution

6. A sinusoidal plane wave falls on a partially rigid boundary of

reflection coefficient 0.36. Consider the location of the boundary at x

= 0. Let the equation of incident wave be y, = asin(wt - kx) . then

olumn - |

A) Ratio of intensitics of refllected wave
and of transmitied wave is '

B Ratio of amplitude of reflected wave and
of transmitied wave s

) Equation of reflected wave 1

D) Phase difference between the incudent
wave and transmitted wave ol & =0 s

Coslviznin - 11
pl 9 16

qr Dbamn oM+ + 1)

rh fero
sh ¥4

o Watch Video Solution



https://dl.doubtnut.com/l/_8PnWnoObwqxH
https://dl.doubtnut.com/l/_weO7LcRqbT6X

LECTURE SHEET (EXERCISE -lll) (REFLECTION, TRANSMISSION OF WAVES
AND STANDING WAVES) (LEVEL-Il ADVANCED) (LINKED COMPREHENSION

TYPE QUESTIONS) (PASSAGE-II)

1. Two wires 1and 2 of the same cross sectional area A = 10mm? and
the same length but made of different materials are welded
together and their ends are rigidly clamped between two walls, as
shown in figure. The respective young's moduli and coefficient of
linear expansions are
y; = 109N/m?% y, =2 x 109N/m%, a; =6 x 10°4°C L a, =3 x 10°4°C"!

. if temperature of system reduced by 20 ° C then

r

rd

Find the displacement of the joint

A. 80


https://dl.doubtnut.com/l/_nh8fo1U90dT4

B.10N

C.120N

D.140 N

Answer: C

o Watch Video Solution

LECTURE SHEET (EXERCISE -lll) (REFLECTION, TRANSMISSION OF WAVES

AND STANDING WAVES) (LEVEL-ll ADVANCED)(INTEGER TYPE QUESTIONS)

1. The displacement of a particle in a periodic motion is given by
y = 4cos?(t/2)sin(1000t) . This displacement may be considered as
the result superposition of n independent harmonic oscillations.

Here,n is

o Watch Video Solution



https://dl.doubtnut.com/l/_nh8fo1U90dT4
https://dl.doubtnut.com/l/_Veq3E73QyzDa
https://dl.doubtnut.com/l/_V1tp7QIIYrMn

2. A point (sound generating) source of power 6.5 milli watts, is
placed at the centre of the hollow cylinder of length 24cm and its
radius of cross-section 5cm. Then the power passing through the

lateral surface of the cylinder in milli watts is

o Watch Video Solution

LECTURE SHEET (EXERCISE V) (SPEED OF SOUND, INTENSITY OF SOUND,
INTERFERENCE OF SOUND WAVES) (LEVEL-l MAIN) (STRAIGHT OBJECTIVE

TYPE QUESTIONS)

1. The temperature at which the speed of sound in air becomes

double of its value at 27 ° C is

A 273 K

B. 546 K

C.1092 K


https://dl.doubtnut.com/l/_V1tp7QIIYrMn
https://dl.doubtnut.com/l/_cNgxUD7wuHsl

D.OK

Answer: C

o Watch Video Solution

2. The velocities of sound at the same temperature in two
monoatomic gases of densities p; and p, are v, and v, respectively .
Ifp,/p, = 4,then value of v,/v, is

Al:2

B.4:1

C.2:1

D.1:4

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_cNgxUD7wuHsl
https://dl.doubtnut.com/l/_9Iv82PO6udH5

3. The elevation of a cloud is 60 ° above the horizon. A thunder is
heard 8s after the observation of lighting. The speed of sound is 330

ms ™! The vertical height of cloud form ground is

A. 2826 m

B. 2682 m

C. 2286 m

D. 2068 m

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_9Iv82PO6udH5
https://dl.doubtnut.com/l/_SZ20KqXB8ba8

4. the minimum distance between the reflecting surface and source

m
for listening the eco of sound is ( take speed of sound 340;)

A.16.5m
B.177 m
C.18m

D.16m

Answer: B

° Watch Video Solution

5. A car is moving with a speed of 72 kmph towards a hill. Car blows
horn at a distance of 1800 m from the hill. If echo is heard after 10

seconds, the speed of sound (in m/sec) is


https://dl.doubtnut.com/l/_SZ20KqXB8ba8
https://dl.doubtnut.com/l/_gwkY2eTFCHHo
https://dl.doubtnut.com/l/_80nuh47qpFYE

A.300

B.320

C.340

D. 360

Answer: C

o Watch Video Solution

6. The faintest sound the human ear can detect at a frequency of
1kHz (for which the ear is most sensitive) corresponds to an intensity
of about 10 " 12W/m? (the so called threshold of hearing). Determine
the pressure amplitude and maximum displacement associated with
this sound assuming the density of air = 1.3kg/m? and velocity of

sound in air =332 m/s

A.2.94 x 10"°N/m?,1.1 x 10 11m


https://dl.doubtnut.com/l/_80nuh47qpFYE
https://dl.doubtnut.com/l/_OgXvvtj6Fk8G

B.2.94 x 10"4N/m?2,1.3 x 10" 1m
C.2.94 x 10" 'N/m?,1.2 x 10" 1m

D.2.94 x 10°3N/m?,1.5x 10 ' m

Answer: A

o Watch Video Solution

7. The speaker of a public address system emits 20 kW power,
considering it a point source. What is the sound intensity level at a
point 4.00 m away?

A.100 dB

B.140 dB

C.120dB

D.125dB


https://dl.doubtnut.com/l/_OgXvvtj6Fk8G
https://dl.doubtnut.com/l/_G9Q6RX51acnV

Answer: B

° Watch Video Solution

8. A plane longitudinal wave having angular frequency w = 500 rad
/sec is travelling in positive x-direction in a medium of density p =1
kg/m and bulk modulus 4 x 104N/m? . The loudness at a point in the
medium is observed to be 20 dB. Assuming at x = O initial phase of

the medium particles to be zero, find the equation of the wave

( 5x
A.y = 2 x 10 9sin| 500t - 5

(
B.y = 3 x 10~ sin| 500t +

(
D.y = 2 x 10~ %sin| 5000t -

( 5x
C.y = 3 x 10~ sin[ 500t + >

Answer: A

| m |


https://dl.doubtnut.com/l/_G9Q6RX51acnV
https://dl.doubtnut.com/l/_M0jRnbJIvg6e

[ W Watch Video Solution ]

9. A person standing at a distance of 6 m from a source of sound
receives sound wave in two ways, one directly from the source and
other after reflection from a rigid boundary as shown in the figure.
The maximum wavelength for which, the person will receive

maximum sound intensity, is

[
1



https://dl.doubtnut.com/l/_M0jRnbJIvg6e
https://dl.doubtnut.com/l/_IKymZ34EWeVf

C.2m

Answer: A

° Watch Video Solution

10. sound singal is sent through a compostie tube as shown in the
figure. The radius of the semicrcular portion of the tube is r, speed of
sound in air is v, the source of sound is capable of giving varied
frequencies . If n is an integaer then frequnecy for maximum

intensity is given by

A . B

"9 A2,

.
\\'
N, . ‘#'y o
6'\(% MRt (,-’

R4
’\"‘\ .. RS,
e Loy


https://dl.doubtnut.com/l/_IKymZ34EWeVf
https://dl.doubtnut.com/l/_kYH1kJnD9va6

nv
“r(n-2)
nv

C.—
r

nv
D.
(r-2)m

Answer: B

o Watch Video Solution

11. Two sources S; and S,, each emitting waves of wavelength A are
kept symmetrically on either side of centre o of a circle ABCD such
that S;0 = S,0 = 21 . If a detector is moved along the circumference

of the circle, it will record how many maximum in one revolution

A.8

C.16


https://dl.doubtnut.com/l/_kYH1kJnD9va6
https://dl.doubtnut.com/l/_XLjDZo3OJL6L

D. 24

Answer: A

o Watch Video Solution

LECTURE SHEET (EXERCISE V) (SPEED OF SOUND, INTENSITY OF SOUND,
INTERFERENCE OF SOUND WAVES) (LEVEL-ll ADVANCED) (STRAIGHT

OBJECTIVE TYPE QUESTIONS)

1. A sample of oxygen at NTP has volume V and a sample of hydrogen
at NTP has the volume 4V. Both the gases are mixed. If the speed of

sound in hydrogen at NTP is 1270 m/s, that in mixture is

A.317 m/s
B.635 m/s
C.830m/s

D. 950 m/s


https://dl.doubtnut.com/l/_XLjDZo3OJL6L
https://dl.doubtnut.com/l/_KJATk2MmfmXQ

Answer: B

° Watch Video Solution

2. A soldier walks towards a high wall taking 120 steps per minute.
When he is at a distance of 90 m from the wall he observes that
echo of step coincides with the next step. The speed of sound must
be

A.340 m/s

B.330 m/s

C.300 m/s

D. 360 m/s

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_KJATk2MmfmXQ
https://dl.doubtnut.com/l/_OMHfyx3NBZ4t
https://dl.doubtnut.com/l/_zcp5HuquaJFy

3. A mixture of two diatomic gases exists in a closed cylinder. The
volumes and velocities of sound in the two gases are V, V,, c;and
c, respectively. Determine the velocity of sound in the gaseous

mixture. (Pressure of gas remains constant),

Vi+V,
A. C1Cy
Vlcg +Vyoq
v+ Ve
B.c-c
261
V,C3 + Ve
Vy-Vy
C CHCq
Vlcg - Vzci
Vo, +V,
D. C1Cy
Vlc% - Vzcg
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_zcp5HuquaJFy

4. Assume that temperature varies linearly with height near the
Earth's surface. Considering temperature at the surface of the Earth
T, and T, at a height h above the surface, calculate the time t
needed for a sound wave produced at a height. x. to reach the

Earth's surface. Velocity of sound at the Earth's surface is c.

o \/T_l i T,-T, T
At=— \/T \/ x +T,

o VI | T,-T, ]
B.t=— \/T \/ x +T,

o VI T T,-T, ]
Ct==— \/T \/ X + T,

c T2-T1

o VTi [ T,-T,
D.t = — \/T \/ xxT,

c T2-T1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_zJmabz3vIUjj
https://dl.doubtnut.com/l/_gWNuL5PnWPiH

5. A dog while barking delivers about 1 mW of power. If this power is
uniformly distributed over a hemispherical area, what is the sound
level at a distance of 5 m? What would the sound level be if instead
of 1dog, 5 dogs start barking at the same time each delivering 1 mW
of power

A. 68 dB, 75 dB

B. 58 dB, 68 dB

C.48 dB,58 dB

D.38 dB, 28 dB

Answer: A

o Watch Video Solution

6. Find out frequency at which maximum intensity detected by

observer 0. If velocity of sound = 340m/s"! and frequency range of


https://dl.doubtnut.com/l/_gWNuL5PnWPiH
https://dl.doubtnut.com/l/_OgEgJC5ukdtZ

source 2000 Hz to 5000 Hz

M

A. 3350 Hz

B. 4450 Hz

C. 2900 Hz

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_OgEgJC5ukdtZ

LECTURE SHEET (EXERCISE V) (SPEED OF SOUND, INTENSITY OF SOUND,
INTERFERENCE OF SOUND WAVES) (LEVEL-l ADVANCED) (MORE THAN

ONE CORRECT ANSWER TYPE QUESTIONS)

1. As a wave propagates

A. the wave intensity remains constant for a plane wave

B. the wave intensity decrease as the inverse of the distance from

the source for a spherical wave

C.the wave intensity decrease as the inverse square of the

distance from the source for spherical wave.

D. total intensity of the spherical wave over the spherical surfac

remains constant at all times, while source is at the centre of

spherical surface

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_IBNH3YPzB0O1

LECTURE SHEET (EXERCISE V) (SPEED OF SOUND, INTENSITY OF SOUND,
INTERFERENCE OF SOUND WAVES) (LEVELHI ADVANCED) (LINKED

COMPREHENSION TYPE QUESTIONS) (PASSAGE -1)

1. A plane longitudinal wave of angular frequency ®=1000 rad/s is
travelling along positive x direction in a homogeneous gaseous
medium of density d = 1kgm 3. Intensity of wave is I = 10~ 10W. m -2
and maximum pressure change is (AP),, = 2 X 10 *Nm~2 . Assuming
at x = 0, initial phase of medium particles to be zero

Amplitude of the travelling wave is

(a) 10 m

(b) 10~"m

(c) 10 °m

(d) 2 x 10 8m

A.10°%m

B.10 'm


https://dl.doubtnut.com/l/_IBNH3YPzB0O1
https://dl.doubtnut.com/l/_1rBly2RW9UE1

C.10%m

D.2x 10 8m

Answer: C

° Watch Video Solution

2. A plane longitudinal wave of angular frequency =1000 rad Is is
travelling along positive x direction in a homogeneous gaseous
medium of density d = 1kgm 3 . Intensity of wave is I = 10~ 10W. m -2
and maximum pressure change is (AP),, = 2 X 10"4Nm~2 . Assuming
at x = 0, initial phase of medium particles to be zero

Velocity of the wave is

A. 500ms !
B. 100ms !

C.300ms "1


https://dl.doubtnut.com/l/_1rBly2RW9UE1
https://dl.doubtnut.com/l/_52bH3aygjIW5

D. 200ms "1

Answer: D

o Watch Video Solution

3. A plane longitudinal wave of angular frequency w=1000 rad Is is
travelling along positive x direction in a homogeneous gaseous
medium of density d = 1kgm 3 . Intensity of wave is I = 10~ 10W. m -2
and maximum pressure change is (AP),, = 2 X 10 *Nm~2 . Assuming
at x = 0, initial phase of medium particles to be zero

Velocity of the wave is
A.y = 10-9in(1000t - 5x)m
B.y = 10~ 7sin(200¢ - x)m
C.y = 10~%sin(5000¢ - 500x)

D.y = 2 x 10 ~8sin(600¢ - 2x)


https://dl.doubtnut.com/l/_52bH3aygjIW5
https://dl.doubtnut.com/l/_53yU7AkYGscv

Answer: A

o Watch Video Solution

LECTURE SHEET (EXERCISE V) (SPEED OF SOUND, INTENSITY OF SOUND,
INTERFERENCE OF SOUND WAVES) (LEVELI ADVANCED) (MATRIX

MATCHING TYPE QUESTIONS)

1. Match the following:

Column - 1 Column - I

A) Reflection in rigid surfaces p) f> 20,000 Hz

B) Ulrra sonic waves q) phase change of jr radians

C) Reflection at free boundary r) directon of propagation changes
D) Echo $) no phase change

o Watch Video Solution

LECTURE SHEET (EXERCISE -V) (ORGAN PIPES, BEATS) (LEVEL- MAIN)

(STRAIGHT OBJECTIVE TYPE QUESTIONS)



https://dl.doubtnut.com/l/_53yU7AkYGscv
https://dl.doubtnut.com/l/_snfTDE5brC4z

1. A cylindrical tube, open at both ends, has a fundamental frequency
fo in air. The tube is dipped vertically into water such that half of its
length is inside water. The fundamental frequency of the air column

now is

A.3fy/4

B. f,

C.fy/2

D. 2f0

Answer: B

o Watch Video Solution

2. An open organ pipe and closed pipe have same length. The ratio

of frequencies of their nth over toneiis ...


https://dl.doubtnut.com/l/_U8YekUVG2jOU
https://dl.doubtnut.com/l/_0YFcHiUhL3O9

n+1
A.
2n+1
2(n+1)
B.
2n+1

C.
2n+1
n+1

2n

Answer: B

° Watch Video Solution

3. Fundamental frequency of pipe is 100 Hz and other two

frequencies are 300 Hz and 500 Hz then

A. Pipe is open at both the ends

B. pipe is closed at both the ends

C. One end open and another end is closed

D. None of the above


https://dl.doubtnut.com/l/_0YFcHiUhL3O9
https://dl.doubtnut.com/l/_Pl4ISeiD422r

Answer: C

° Watch Video Solution

4. An open pipe of sufficient length is dipping in water with a speed

v vertically. If at any instant | is lengths of tube avoce water. Then the

rate at which fundamental frequency of pipe changes , is ( speed of

sound =¢)

#‘M
F\\“u RUTINN “«m‘ i

v

SN R AN N
N N B R
B
Al E b R KL A NNSSSARNANLY
nn'qtv'&«-»»» o .
20NN N M *mwnr#wv».**w.,a-»
»Qw*%.«&»d»ﬁ\p-ﬁrvv.\\*» AL W A

Q"&“\“N\%»-&--\NN-N~N'WW v w ATV LA A
m&u#«-#»*»m«uww»;u .\s# \\s\v\N N

S NNR N N A e A

SURK SRR

A. cv/2]?


https://dl.doubtnut.com/l/_Pl4ISeiD422r
https://dl.doubtnut.com/l/_ARDUGN5YtPr6

B. cv/4l2

C.c/2v?I12

D. ¢/ 4v?12

Answer: B

o Watch Video Solution

5. The frequency of a tuning fork A is 5% greater than that of a
standard fork K. The frequency of another fork B is 3% less than that
of K. When A and B are vibrated simulataneously 4 beats per second
are heard. Find the frequencies of A and B.

A.52.5Hz,48.5 Hz

B. 63.5 Hz, 79.5 Hz

C.10.5 Hz, 101 Hz

D. 124 Hz,120 Hz


https://dl.doubtnut.com/l/_ARDUGN5YtPr6
https://dl.doubtnut.com/l/_06wjDswOU2tm

Answer: A

o Watch Video Solution

6. Tuning fork A of frequency 258 Hz gives 8 beats with a tuning fork
B. When the tuning fork A is filed and again A and B are sounded the
number of beats heard decreases. The frequency of B is

A. 250 Hz

B. 266 Hz

C.258 Hz

D.242 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_06wjDswOU2tm
https://dl.doubtnut.com/l/_7BnGqJhuPRMT

7. Wavelengths of two notes in air are 80/175 m and 80/173 m. Each
note produces 4 beats/s. with a third note of a fixed frequency. The
speed of sound in air is

A. 400 m/s

B.300 m/s

C.280 m/s

D.320 m/s

Answer: D

° Watch Video Solution

8. Two identical sonometer wires have a fundamental frequency of
400 vibrations per second when kept under the same tension. What
fractional increase in the tension of one wire would cause an

occurance of 8 beats per second when both wires vibrate together


https://dl.doubtnut.com/l/_5kwRuZ6DQBMD
https://dl.doubtnut.com/l/_aWjKKP3dPLPx

A.0.02

B.0.03

C.0.01

D. 0.04

Answer: D

o Watch Video Solution

LECTURE SHEET (EXERCISE -V) (ORGAN PIPES, BEATS) (LEVELAI)

ADVANCED (STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. An open organ pipe of length | vibrates in its fundamental mode.

The pressure variation is maximum

A. at the two ends

B. at a distance L/4 from either end inside the tube


https://dl.doubtnut.com/l/_aWjKKP3dPLPx
https://dl.doubtnut.com/l/_IoGeTPRCVPo3

C. at the mid-point of the tube

D. none of these

Answer: B

° Watch Video Solution

2. A tuning fork of frequency 340Hz is excited and held above a
cylindrical tube of length 120cm. It is slowly filled with water. The
minimum height of water column required for resonance to be first
heard( Velocity of sound = 340ms'1) is.

A.95cm

B.75cm

C.45cm

D.25cm


https://dl.doubtnut.com/l/_IoGeTPRCVPo3
https://dl.doubtnut.com/l/_UMb1BXHlc8m9

Answer: C

° Watch Video Solution

3. A wire of length 40 cm which has a mass of 4 gms oscillates in its
second harmonic and sets the air column in the tube to vibrations in

its fundamental mode as shown in figure. Assuming speed of sound


https://dl.doubtnut.com/l/_UMb1BXHlc8m9
https://dl.doubtnut.com/l/_xKpbcuL66xLY

in air as 340 m/s, find the tension in the wire.

A 1156 N

B.12.54 N

C.13.46N


https://dl.doubtnut.com/l/_xKpbcuL66xLY

D.11.36 N

Answer: A

o Watch Video Solution

4. A pipe's lower end is immersed in water such that the length of air
column from the top open end has a certain length 25 cm. The speed
of sound in air is 350 m/s. The air column is found to resonate with a
tuning fork of frequency 1750 Hz. By what minimum distance should
the pipe be raised in order to make the air column resonate again
with the same tuning fork?

(a) 7cm

(b) 5cm

(c) 35cm

(d) 10cm

A.7cm


https://dl.doubtnut.com/l/_xKpbcuL66xLY
https://dl.doubtnut.com/l/_yI5qXW73yaXD

B.5cm

C.35cm

D.10 cm

Answer: D

o Watch Video Solution

5. Two sounding bodies are producing progressive waves given by
Y, = 4sin(400mt)and y, = 3sin(404nt) , where t is in second which

superpose near the ears of a person. The person will hear

4
A. 2 beats per second withintensity ratio 3 between maxima and

minima.
B.2 beats per second with intensity ratio 49 between maxima

and minima


https://dl.doubtnut.com/l/_yI5qXW73yaXD
https://dl.doubtnut.com/l/_fyQ6GC4gsaG7

C. 4 beats per second with intensity ratio 7 between maxima and
minima
4

D. 4 beats per second with intensity ratio 3 between maxima and

minima

Answer: B

o Watch Video Solution

6. In an organ pipe whose one end is at x =0, the pressureis

3mx
expressed by P = PocosTsinBOOnt where x is in meter and t in sec.

The organ pipe can be :-
A. closed at one end, open at another with length = 0.5m
B. open at both ends, length =Im

C. closed at both ends, length =2m


https://dl.doubtnut.com/l/_fyQ6GC4gsaG7
https://dl.doubtnut.com/l/_Gixpe4YL0mPf

D. closed at one end, open at another with length = 3 m

Answer: C

o Watch Video Solution

7. A tuning fork and an organ pipe at temperature 88 ° C produce 5
beats per second. When the temperature of the air column is
decreased to 51 °C the two produce 1 beat per sec. What is the
frequency of the tuning fork?

A. f=81Hz

B. f=71Hz

C.f=110Hz

D. f=55Hz

Answer: B



https://dl.doubtnut.com/l/_Gixpe4YL0mPf
https://dl.doubtnut.com/l/_vxTCDEWW1WZ5

| " Vvvatch vViaeo soiution J

8. A string under a tension of 129.6 N produces 10 beats per sec
when it is vibrated along with a tuning fork. When the tension in the
string is increased to 160 N, it sounds in unison with the same
tuning fork, Calculate the fundamental frequency of the tuning fork.
A. 88 Hz
B. 100 Hz

C.10 Hz

D.121 Hz

Answer: B

o Watch Video Solution

LECTURE SHEET (EXERCISE -V) (ORGAN PIPES, BEATS) (LEVELAI)

ADVANCED (MORE THAN ONE CORRECT ANSWER TYPE QUESTIONS)



https://dl.doubtnut.com/l/_vxTCDEWW1WZ5
https://dl.doubtnut.com/l/_dSiIUbPZSSfs

1. Along the straight line joining two consecutive displacement

nodes in a pure stationary sound wave at different points

A.the S.H.M.s will be in different phases

B. Velocities are in phase

C. the accelerations are inphase

D. frequencies are equal

Answer: B::C::D

° Watch Video Solution

2. Two choherent waves represented
21X 4 T . 21X, o
=Asin| — -wt+ ~ | an =Asin| —/—— -wt+ =
71 A 3 Y2 A 6

superposed. The two waves will produce

are


https://dl.doubtnut.com/l/_Z6QVGEYkxwdd
https://dl.doubtnut.com/l/_vvPXVAX9e7Ay

A. Constructive interference at (x1 - x2) =2A

23\

2

B. Constructive interference at (x1 - Xz)

C. destructive interference at (x1 - x2) = 1.51

114

D. destructive interference at (x1 - x2) = —
24

Answer: B::D

o Watch Video Solution

LECTURE SHEET (EXERCISE -V) (ORGAN PIPES, BEATS) (LEVEL-I)

ADVANCED (LINKED COMPREHENSION TYPE QUESTIONS)

1.In an organ pipe (may be closed or open ) of 99cm length standing
wave is set up , whose equation is given by longitudinal

displacement.


https://dl.doubtnut.com/l/_vvPXVAX9e7Ay
https://dl.doubtnut.com/l/_Fvv4XPdoJ4ez

R

<

cos(2m)

¢ = (0.1mm) 0.8

(y + 1cm)cos(400)twhere y is measured from the
top of the tube in metres and tinseconds . Here 1cm is the end
correction.
The air column is vibrating in

A. First overtone

B. Fifth harmonic

C. Third harmonic

D. Fundamental mode

Answer: B

| ° Wiakt~rh \NNAdAaA CAaliikian



https://dl.doubtnut.com/l/_Fvv4XPdoJ4ez

| ¢ AA LIRS A A A )

2.1n an organ pipe (may be closed or open ) of 99cm length standing
wave is set up , whose equation is given by longitudinal

displacement.

R et

cos(2m
0.8

¢ = (0.1mm) (y + 1cm)cos(400)twhere y is measured from the
top of the tube in metres and tinseconds . Here 1cm is the end

correction.

The air column is vibrating in

sin(2m)
0.8

cos(2m)
0.8

AP, = (125nN/m2) (v + lem)cos2n(400t)

B.P,, = (125nN/m2) (y + lem)sin2n(400)


https://dl.doubtnut.com/l/_Fvv4XPdoJ4ez
https://dl.doubtnut.com/l/_thCNKLVwON5Y

sin(2m)
0.8

cos(2m)
0.8

C.P,, = (225nN/m2) (v + 1em)cos2m(2001)

D.P,, = (225nN/m2) (v + lem)sin2m(2006)

Answer: A

o Watch Video Solution

LECTURE SHEET (EXERCISE -V) (ORGAN PIPES, BEATS) (LEVEL-I)

ADVANCED (INTEGER TYPE QUESTIONS)

1. A closed organ pipe and an open organ pipe of same length
produce 4 beats when they are set into vibrations simultaneously. If
the length of each of them were twice their initial lengths, the

number of beats produced will be

o Watch Video Solution



https://dl.doubtnut.com/l/_thCNKLVwON5Y
https://dl.doubtnut.com/l/_qJ4D3yGLE8xw

2. A glass tube 1.5 m long and open at both ends is immersed
vertically in a water tank completely. A tuning fork or 660 Hz. Is
vibrated and kept at the upper end of the tube and the tube is
gradually raised out of water . The total number of resonances heard
before the tube comes out of water taking velocity of sound air 330

m//sec is

o Watch Video Solution

3. A pop-gun consists of a cylindrical barrel 3cm2 in cross-section
closed at one end by a cork and having a well fitting piston at the
other. If the piston is pushed slowly in, the cord is finally ejected,
giving a pop, the frequency of which is found to be 512Hz. Assuming
that the initial distance between the cork and the piston was 25cm
and there is no leakage of air, If the force required to eject the cork
is 0.75 x xkg-wt. Find the value of x. Atmospheric pressure =

lkgwt/cmz, v =340 m/s.


https://dl.doubtnut.com/l/_hyObnYj645Nk
https://dl.doubtnut.com/l/_K4Jci4OWlu1O

o Watch Video Solution

LECTURE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL - MAIN)

(STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. A whistle producing sound waves of frequencies 9500 Hz and is
approaching a stationary person with speed vms~!. The velocity of
sound in air is 300 ms~! . If the person can hear frequencies upto a
maximum of 10,000 Hz. The maximum value of O upto which he can
hear the whistle is

A.30ms !

B. 15\/§ms'1

C. 15\/§ms'1

D. 15ms ™1

Answer: D



https://dl.doubtnut.com/l/_K4Jci4OWlu1O
https://dl.doubtnut.com/l/_Mb8syD7y2w1n

| o Watch Video Solution

2. An observer moves towards a stationary source of sound with a

velocity one-fifth of velocity of sound. The percentage increase in

apparent frequency i

A.5%

B.20 %

C.zero

D. 0.005

Answer: B

o Watch Video Solution

3. Two trains are moving towards each other at speeds of 144 km/hr

and 54 km/hr relative to the ground. The first train sounds a whistle


https://dl.doubtnut.com/l/_Mb8syD7y2w1n
https://dl.doubtnut.com/l/_fh8eiyRcf4eN
https://dl.doubtnut.com/l/_zpWVKNhM0Zgy

of frequency 600 Hz. Find the frequency of the whistle as heard by a

passenger in the second train before the trains meet. (v=340m/s)

A. 610 Hz

B. 510 Hz

C.710 Hz

D.170 Hz

Answer: C

o Watch Video Solution

4. The apparent wavelength of light from a star moving away from
earth is observed to be 0.01% more than its real wavelength. The
velocity of star is

A. 120 kms 1

B. 90kms "1


https://dl.doubtnut.com/l/_zpWVKNhM0Zgy
https://dl.doubtnut.com/l/_iBwU9mQqCdgK

C. 60kms ™1

D. 30kms !

Answer: D

° Watch Video Solution

5. A rocket is receding away from earth with velocity 0.2C. The rocket
emits signal of frequency 4 x 10”Hz . The apparent frequency of the
signal produced by the rocket observed by the observer on earth will
be

A.3 x 105 Hz

B.4 x 10° Hz

C.2.4 x 107 Hz

D.3.33 x 107 Hz


https://dl.doubtnut.com/l/_iBwU9mQqCdgK
https://dl.doubtnut.com/l/_Fzmih9bzlN2Z

Answer: D

° Watch Video Solution

6. When a train is approaching the stationary observer, the apparent
frequency of the whistle observed as 100 Hz, while when it has
passed away from the observer with same speed, it is 50 Hz.
Calculate the frequency of the whistle when the observer moves with
the train V=330 m/s)

A.333 Hz

B. 50 Hz

C.66.6 Hz

D.75Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Fzmih9bzlN2Z
https://dl.doubtnut.com/l/_Gny0YxX9jwfq

7.A person is listening to two trains one approaching him while the
other moving away from him. The speed of both the trains is 5 m/s. If
both trains give off whistle of their nature frequency of 280 Hz then
the observer will hear ... no of beats/s. (Velocity of sound =350 m/s)
A.6
B.7

C.5

D.8

Answer: D

° Watch Video Solution

8. Two different sound sources s; and so have frequencies ratio 1:2.

Source s, is approaching towards an observer s; and s, is receding


https://dl.doubtnut.com/l/_Gny0YxX9jwfq
https://dl.doubtnut.com/l/_oFubjqhj7Gbj
https://dl.doubtnut.com/l/_ghLEjufqPZ0E

from the same observer. Speeds of both s; and s, are the same and
equal to v. speed of sound in air in 300 m / s. If no beats are heard by
the observer the value of V is

A.125 m/s

B. 100 m/s

C.75m/s

D.50 m/s

Answer: B

o Watch Video Solution

9. A siren placed at a railway platfrom is emitted sound of frequency
5kH,, A passenger sitting in retun journey in a different train B he
records a frequency of 6.0kH, while approaching the same siren. The

ratio of the velocity of train B to that of train A is


https://dl.doubtnut.com/l/_ghLEjufqPZ0E
https://dl.doubtnut.com/l/_Asql3TF5xwlW

242
A —
252

B.2
C.5/6

D.11/6

Answer: B

o Watch Video Solution

10. A spectral line is obtained from a gas discharge tube at 5000A. If

the rms velocity of gas molecules is 10°ms~! , then the width of

spectral line will be
A. 1.66A°
B. 4.8A°

C.7.2AY

D.9.1A°


https://dl.doubtnut.com/l/_Asql3TF5xwlW
https://dl.doubtnut.com/l/_zhly2lrzIKQa

Answer: A

o Watch Video Solution

1. An observer measures speed of light to be C, when he is
stationary with respect to the source. If the observer moves with
velocity V towards the source then the velocity of light observed will

be

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_zhly2lrzIKQa
https://dl.doubtnut.com/l/_D17r4RAweCx7

LECTURE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL -l ADVANCED)

(STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. A source of sound emitting a note of constant frequency is moving
towards a stationary listener and then recedes from the listener
with constant velocity maintained throughout the motion. The
frequency heard by the listener (f). when plotted against time (t) will

give the following curve(s).



https://dl.doubtnut.com/l/_uQ0lSm74AFHl

'S - *"—-’"l
C.
D.
Answer: B

o Watch Video Solution

2. the frequency changes by 10 % as the source approaches a
stationary observer with constant speed v. What would be the
percentage change in frequency as the sources reaccedes the
observer with the same speed ? Given , that v < < v(v= speed pf

sound in air)


https://dl.doubtnut.com/l/_uQ0lSm74AFHl
https://dl.doubtnut.com/l/_gDJPIvxzoEEE

A.0.143

B.0.2

C.01

D. 0.0833

Answer: D

° Watch Video Solution

A train is moving in an elliptical orbit in anticlockwise sense with a

m
speed of 110;. Guard is also moving in the given direction with


https://dl.doubtnut.com/l/_gDJPIvxzoEEE
https://dl.doubtnut.com/l/_YerSfTYCit9c

same speed as that of train. The ratio of the length of major and

4
minor axes is g Driver blows a whistle of 1900 Hz at P, which is

received by guard at S. The frequency received by guard is (velocity

m
of sound v = 330g)

A.1900 Hz
B. 1800 Hz
C. 2000 Hz

D. 1500 Hz

Answer: B

o Watch Video Solution

4. At t = 0, a source of sonic oscillations S and on observer O start
moving along x and y axes with 5m/s and 10m/s. The figure shows

their positions at t = 0. If frequency of source is 1000Hz. Find the


https://dl.doubtnut.com/l/_YerSfTYCit9c
https://dl.doubtnut.com/l/_ZjqL2gzwS3pC

frequency of singals received after 5 second. V., = 330m/sec.

YA
P 100 m
= >X
100 m

oYY

A. 1020 Hz

B. 1010 Hz

C.1030 Hz

D. 1100 Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ZjqL2gzwS3pC
https://dl.doubtnut.com/l/_5U2jv7RP57iP

5. A source emitting a sound of frequency f is placed at a large
distance from an observer. The source starts moving towards the
observer with a uniform acceleration a. Find the frequency heard by
the observer corresponding to the wave emitted just after the

source starts. The speed of sound in the medium is v.

W2
"2W-a
2V2y
2Vv - a
2Vv
Vv -a
2Vy?
2Vv - a

Answer: B

o Watch Video Solution

10
6. A square ground of side a = —5 m has a circular running track of

radius a/2 with its centre coinciding the centre of the ground. A man


https://dl.doubtnut.com/l/_5U2jv7RP57iP
https://dl.doubtnut.com/l/_ZQOmjXY1dLnY

is running on the track with an angular velocity w = 22 rad /s while a
car is moving on a road adjacent to ground as shown in the figure.
The car moves in such away that the car, the man and the centre of
the ground always lie on the same straight line. If a source of sound
of frequency v = 300 Hz is being placed at the centre of the ground
find the minimum frequency received by the man in the car. Assume

velocity of sound in air is v=330 m/s.

A. 200 Hz

B. 210 Hz


https://dl.doubtnut.com/l/_ZQOmjXY1dLnY

C.190 Hz

D. None

Answer: A

° Watch Video Solution

7. Consider two sound sources S; and S, having same frequency
100Hz and the observer O located between them as shown in the fig.
All the three are moving with same velocity in same direction. The

beat frequency of the observer is

§, ©O S
*E = * = - =

Hms!  Wma' 0w

A. 50 Hz


https://dl.doubtnut.com/l/_ZQOmjXY1dLnY
https://dl.doubtnut.com/l/_WoPLHF52V86h

B.5Hz

C.zero

D.25Hz

Answer: C

o Watch Video Solution

8. If the source is moving towards right, wavefront of sound waves

get modifies to


https://dl.doubtnut.com/l/_WoPLHF52V86h
https://dl.doubtnut.com/l/_mA9FCmb8tvaW

D. None of these

Answer: B

o Watch Video Solution

9. When the source moves with a velocity v, the ratio of wavelengths

received by A and B will be (c = speed of Sound):

i li-- &

ctv

“cH+v

c-V

ctv


https://dl.doubtnut.com/l/_mA9FCmb8tvaW
https://dl.doubtnut.com/l/_hc0VZPwhZMk4

Answer: A

° Watch Video Solution

10. A jeep passes by you with a speed v. If the speed of sound is ¢, the
ratio of frequencies just before and after jeep passes you is 5/6.

Then, the speed v= (Assume c=330 m/s)

¥

A.20 m/s

B.30 m/s


https://dl.doubtnut.com/l/_hc0VZPwhZMk4
https://dl.doubtnut.com/l/_JmTI4adHzJV2

C.25m/s

D. none of these

Answer: B

° Watch Video Solution

11. A whistle of frequency f, = 1300 Hz is dropped from a height H =
505 m above the ground. At the same time, a detector is projected
upwards with velocity v = 50ms ! along the same line. If the velocity
of sound is ¢ = 300ms ! find the frequency detected by the detector
after t = 5s.

A. 500 Hz

B. 700 Hz

C.1500 Hz

D. 2500 Hz


https://dl.doubtnut.com/l/_JmTI4adHzJV2
https://dl.doubtnut.com/l/_3P0HcWd6s4y9

Answer: C

° Watch Video Solution

12. source and observer both start moving simultaneously from
origion one along y - axis with speed of source = 2 (speed of observer
). The graph between the apparent frequency observed by observer

(f) and time (t) would be



https://dl.doubtnut.com/l/_3P0HcWd6s4y9
https://dl.doubtnut.com/l/_Ffw5PYmuuRtN

Answer: B

o Watch Video Solution

LECTURE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL -l ADVANCED)

(MORE THAN ONE CORRECT ANSWER TYPE QUESTIONS)

1. A sound wave of frequency f travels horizontally to the right . It is
teflected from a larger vertical plane surface moving to left with a

speed v. the speed of sound in medium is ¢

flc + v)

c

(@) The number of waves striking the surface per second is


https://dl.doubtnut.com/l/_Ffw5PYmuuRtN
https://dl.doubtnut.com/l/_n0jUyED1ocUr

c(c-v)
fc +v)
fl(c +v))

(c+v)

(b) The wavelength of reflected wave is

(c) The frequency of the reflected wave is

(d) The number of beats heard by a stationary listener to the left of

v
the reflecting surface is —f
c-v
. flc+v)
A. The frequency of the reflected wave is -
-v
c(c-v)

B. The wave length of the reflected wave is

flc +v)

flc+v)

C. The number of waves striking the surface per second is

D. The number of beats heard by a stationary listener to the left

of the reflecting surface is —
c-v

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_n0jUyED1ocUr

In the figure shown, an observer O, floats (static) on water surface

with ears in air while another observer O, is moving upwards with
, V. :
constant velocity V; = = in water. The source moves down with

constant velocity V¢ = — and emits sound of freqeuncy f. The

vl <t U

velocity of sound in air is V and that in water is 4V. For the situation

shown in figure.

A.The wave length of the sound received by O is 4v/5f

B. The wave length of the sound received by O is v/f


https://dl.doubtnut.com/l/_3QcvXjXb8RRO

C. The frequency of the sound received by O, is 2 if/ 16

4v
D. The wavelength of the sound received by is —

7f

Answer: A::C::D

° Watch Video Solution

3. When a source and observer move in a parallel track as shown in

the figure, the ratio of appeares and actual frequency can be

s (] T

13



https://dl.doubtnut.com/l/_3QcvXjXb8RRO
https://dl.doubtnut.com/l/_oNAxe8J86Rey

D. none of these

Answer: A::B

o Watch Video Solution

4. A railroad train is travelling at 30.0 m/s in still air. The frequency of
the note emitted by the train whistle is 262 Hz. Speed of sound in air
is 340 m/s.

A. Frequency heard by a passenger on another train moving in
the opposite direction to the first at 18.0 m/s and approaching
the first is 302 Hz

B. Frequency heard by a passenger on another train moving in
the opposite direction to the first at 18.0 m/s and receding

from the first is 228 Hz


https://dl.doubtnut.com/l/_oNAxe8J86Rey
https://dl.doubtnut.com/l/_t5iDdnMxj5cp

C. Frequency heard by a passenger on another train moving in

the same direction of the first at 18.0 m/s and approaching the

first is 272 Hz

D. Frequency heard by a passenger on another train moving in

the same direction of the first at 18.0 m/s and receding the

first is 253 Hz

Answer: A::B::C::D

o Watch Video Solution

LECTURE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL -l ADVANCED)

(LINKED COMPREHENSION TYPE QUESTIONS) (PASSAGE -l)

1. As shown in the figure two sources producing sound Sr and Sn
(velocity of sound 360 m/sec) each producing sound of frequency

200 Hz. S, is rotating anti clock wise where as S, is approaching


https://dl.doubtnut.com/l/_t5iDdnMxj5cp
https://dl.doubtnut.com/l/_FBZNw63PWR11

observer O each with a speed 10 m/sec. (neglect radius of circular

path of S,), then calculate

Range of number of beats received by observer O at rest is (nearly)

A.0Oto 11.2

B.0O to5.7

C.1to 4

D.Oto 75

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_FBZNw63PWR11

2. As shown in the figure two sources producing sound Sr and Sn
(velocity of sound 360 m/sec) each producing sound of frequency
200 Hz. S, is rotating anti clock wise where as S, is approaching
observer O each with a speed 10 m/sec. (neglect radius of circular

path of S,), then calculate

If O is approaching S; with a speed 10 m/sec. Number of beats
received by .O. per second when S, is at A, (nearly)

A. 4 beats/sec

B. 5.5 beats/sec

C. 3 beats/sec

D. beats cannot be distinguished


https://dl.doubtnut.com/l/_U0Ukj0OASmV8

Answer: B

° Watch Video Solution

3. As shown in the figure two sources producing sound Sr and Sn
(velocity of sound 360 m/sec) each producing sound of frequency
200 Hz. S, is rotating anti clock wise where as S, is approaching
observer O each with a speed 10 m/sec. (neglect radius of circular

path of S,), then calculate

C= /H:' <

- S
’ A O Su

L]
i

D
51

If wind is blowing from right to left with a speed 10 m/sec and
observer is at rest find the number of beats received by observer

when S, is at A. (nearly)


https://dl.doubtnut.com/l/_U0Ukj0OASmV8
https://dl.doubtnut.com/l/_mYhLYScjX2Sa

A.55

B.5

C.4

Answer: A

o Watch Video Solution

LECTURE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL -l ADVANCED)

(LINKED COMPREHENSION TYPE QUESTIONS) (PASSAGE -ll)

1. There is a detective submarine installed inside sea water post 26/11
incident to detect terrorists. It is moving with constant speed V,
along a straight line and it sends a wave which travels with speed V,
= 1100m/sec in water. Initially waves are getting reflected from a fixed

Island and the frequency detected by the submarine is found to be


https://dl.doubtnut.com/l/_mYhLYScjX2Sa
https://dl.doubtnut.com/l/_uzT3ZONWH70Q

20% more than the original frequency. When a terrorist ship moving
towards the submarine with constant speed V. comes in between
the submarine and the island. Frequency of waves reflected from the
ship is 80% more than the original frequency.
Bulk modulus of sea water is

A. 50 m/sec

B. 100 m/sec

C.10 m/s

D.25m/s

Answer: B

o Watch Video Solution

2. There is a detective submarine installed inside sea water post
26/11 incident to detect terrorists. It is moving with constant speed

Vy along a straight line and it sends a wave which travels with speed


https://dl.doubtnut.com/l/_uzT3ZONWH70Q
https://dl.doubtnut.com/l/_K15wQ5yb5mbq

V,, = 1100m/sec in water. Initially waves are getting reflected from a
fixed Island and the frequency detected by the submarine is found to
be 20% more than the original frequency. When a terrorist ship
moving towards the submarine with constant speed V. comes in
between the submarine and the island. Frequency of waves reflected
from the ship is 80% more than the original frequency.

Bulk modulus of sea water is

A. 220 m/sec
B.110 m/s
C.200 m/s

D. None

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_K15wQ5yb5mbq

3. There is a detective submarine installed inside sea water post
26/11 incident to detect terrorists. It is moving with constant speed
Vy along a straight line and it sends a wave which travels with speed
V,, = 1100m/sec in water. Initially waves are getting reflected from a
fixed Island and the frequency detected by the submarine is found to
be 20% more than the original frequency. When a terrorist ship
moving towards the submarine with constant speed V. comes in
between the submarine and the island. Frequency of waves reflected
from the ship is 80% more than the original frequency.

Bulk modulus of sea water is

A. 10°N/m?
B.1.21 x 10°N/m?
C.1.5 x 102N/m?

D. None

Answer: B



https://dl.doubtnut.com/l/_6m4l3C6QGk6f

| o Watch Video Solution

LECTURE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL -l ADVANCED)

(MATRIX MATCHING TYPE QUESTIONS)

1. Train A and B are approaching towards each other on a parallel
track 99 m apart at t = O their position are shown. Train A whistles a

short pulse of frequency of 596 Hz. Velocity of sound is 330 m/s.

Paen &
L LS [P
——
Tram K
gy,
¢ A0 pye |
:
|
e B I Jae, -

o Watch Video Solution



https://dl.doubtnut.com/l/_6m4l3C6QGk6f
https://dl.doubtnut.com/l/_V9GzyI1R07dY

LECTURE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL -l ADVANCED)

(INTEGER TYPE QUESTIONS)

1. two trains move towards each other sith the same speed. The
speed of sound is 340 m/s. If the height of the tone of the whistle of
one of them heard on the other changes 9/8 times, then the speed

of each train should be

o Watch Video Solution

2. An observer is moving with a constant speed of 20m/s on a
circular track of radius 50m. A source kept at centre of track emits a
sound of frequency 200 Hz. Then the frequency received by the

observer is x x 102 Hz, what is value of x. (V= 340m/s)

o Watch Video Solution



https://dl.doubtnut.com/l/_fB5fG09RCcK7
https://dl.doubtnut.com/l/_yo26HeDRxPUT

3. Two identical tuning forks vibrating at the same frequency 256 Hz
are kept fixed at some distance apart. A listener runs between the
forks at a speed of 3.0ms™! so that he approaches one tuning-fork
and recedes from the other. find the beat frequency observed by the

listener. Speed of sound in air = 332ms "1,

y Y

o Watch Video Solution

4. A car travelling at a speed of 8 m/s towards a large wall horns a
sound of frequency 130 Hz if the person stands behind the car such
that the car receding from him approaches the wall the no. of beats

heard by him per second is (velocity of speed in air 340 m/s)

s |


https://dl.doubtnut.com/l/_tQgTYI3d688l
https://dl.doubtnut.com/l/_cuu7gdvmorPY

[ W Watch Video Solution ]

PRACTICE SHEET (EXERCISE -) (GENERAL WAVE EQUATION) (LEVEL-

MAIN) (STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. The time lag between two particles vibrating in a progressive wave
seperated by a distance 20m is 0.02s. The wave velocity If the
frequency of the wave is 500Hz, is

A.1000ms !

B. 500ms "1

C.2000ms 1

D. 250ms "1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_cuu7gdvmorPY
https://dl.doubtnut.com/l/_Gw1kFPw1iDHg
https://dl.doubtnut.com/l/_MjaAQRu9hvqH

2. The path difference between the two waves :

27X
yq = a;sin| wt - e and

21X )
Yy = a2cos(wt- - + ¢) is

A A
'2n¢

Answer: B

o Watch Video Solution

3. The maximum particle velocity is 3 times the wave velocity of a
progressive wave. If the amplitude of the particle is "a". The phase

difference between the two particles seperated by a distance of 'x' is


https://dl.doubtnut.com/l/_MjaAQRu9hvqH
https://dl.doubtnut.com/l/_wVGGgth5eqzf

Answer: B

° Watch Video Solution

4. Which of the following equation reprsents a wave ?

A. (x - vt)?
B.(x + vt)2

C. e—x(x—vt)2

1

“x+ vt

Answer: C


https://dl.doubtnut.com/l/_wVGGgth5eqzf
https://dl.doubtnut.com/l/_A1CEsHJMYBzG

o Watch Video Solution

5. Which one of the following represent travelling wave

Ay= Av/x - vt
B.y = Acos(ax + bt)
C.y = Alog(x - vt)

D.y = f(x2 - vtz)

Answer: C

o Watch Video Solution

PRACTICE SHEET (EXERCISE -) (GENERAL WAVE EQUATION) (LEVEL-lI

ADVANCED) (STRAIGHT OBJECTIVE TYPE QUESTIONS)



https://dl.doubtnut.com/l/_A1CEsHJMYBzG
https://dl.doubtnut.com/l/_HzsXdgnwfl4Y

1.If at t = 0, a travelling wave pulse in a string is described by the

function,

10

Hence, x and y are in meter and t in second. What will be the wave

y:

function representing the pulse at time t, if the pulse is propagating

along positive x-axis with speed 2m/s?

10
Ay=
5 2
(x +2y) +2
10
B.y =
9 2
(x +2t) +2
10
Cy= ————
4 (x-202+2
10
D.y= ————
4 (x +26)% + 2
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_z1DwURRqRsZs
https://dl.doubtnut.com/l/_kyXqLv2nu5zE

2. The displacement of A particle at x = O of a stretched string
carrying a wave in the positive X-direction is given by f(t) = Ae-t. The

wave speed is V. Write equation of the wave.
A f(x, £) = Ae(-t+%)°
x \?2
B. f(x, t) = Ae” (I'G)
x \2
C.f(x, 1) = Ae (”C )

D.f(x, t) = Ae (_t+i\j )2

Answer: B

o Watch Video Solution

X
3. The equation y = Acos? (27mt - ZHX ) represents a wave with

A. amplitude a, frequency n and wavelength A


https://dl.doubtnut.com/l/_kyXqLv2nu5zE
https://dl.doubtnut.com/l/_KQX8b9DAS3T4

B. amplitude a, frequency 2n and wavelength 2A

C. amplitude a/2, frequency 2n and wavelength A

D. amplitude a/2, frequncy 2n and wavelength A/2

Answer: D

o Watch Video Solution

4. A wave propagates on a string in positive x-direction with a speed

COSX
of 40 cm/s. The shape of string att =2 s is y=10T where x and y

are in centimeter. The wave equation is

X
Ay= 10Cos(g - 8t)
X
B.y = 10sin E - 8t
X
C.y = 10cos g—8t+ 16

X
D.y = 10sin c -8t + 16)


https://dl.doubtnut.com/l/_KQX8b9DAS3T4
https://dl.doubtnut.com/l/_GUjsTZk55nek

Answer: C

° Watch Video Solution

5. A Uniform rope having mass m hags vertically from a rigid
support. A transverse wave pulse is produced at the lower end. The

speed v of wave pulse varies with height h from the lower end as

v
.
h
A.
W
| h
B.
Y
h


https://dl.doubtnut.com/l/_GUjsTZk55nek
https://dl.doubtnut.com/l/_0IYBkZvr96jU

Answer: C

o Watch Video Solution

6. A sinusoidal wave is propagating along a streched string that lies
along the x-axis. The displacement of the string as a function of time
is graphed in for particles at x-0 and at x=0.0900 m. (a) what is the
amplitude of the wave? (b)what is the period of the wave? (c ) you
are told that the two points x=0 and x=0.0900 m are within one
wavelength of each other. if the wave is moving in the +x-direction,
determine the wavelength and the wave speed. (d) if instead the
wave is moving in the x-direction, determine the wavelength and the
wave speed. (e) would it be possible to derermine definitely the

wavelength in parts (c ) and (d) if you were not told that the two


https://dl.doubtnut.com/l/_0IYBkZvr96jU
https://dl.doubtnut.com/l/_Tfrb2X4uifWU

points were within one wavelength of each other? why ot why not?

» 1(s)

A.3m/s

B.3.8m/s

C.91m/s

D.2.2m/s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Tfrb2X4uifWU

7. A progressive wave has a shape (or waveform) given by the

2
equation,y = , at the instant time t = 1. Express the

(x2 6x+ 14)3/2

wave equation in terms of time t,

2
Ay=
i 1372
5+ (x - 30)°
2
B.y =
I 13/2
3+ (x - 30)°
2
Cy=
[3 +(x - 3t)2]1/2
2
D.y =
[3 + (2x—3t)2]1/2
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_bO1ISjtBvXiS

8. A travelling wave in a string has speed 5 cm/s in -ve x direction its
amplitude is 10 mm and wavelength 1 m. At a particular time a point

P has displacement 5\/5 mm. Find the velocity vector of point P ?

Y
I

T A
A.—jm/s
20

T
B.-—icm/s
20

T~
C.-%jcm/s
21 A
D.+—icm/s

35


https://dl.doubtnut.com/l/_3Q2NAcQaXm4L

Answer: C

o Watch Video Solution

PRACTICE SHEET (EXERCISE -) (GENERAL WAVE EQUATION) (LEVEL-lI

ADVANCED) (MORE THAN ONE CORRECT ANSWER TYPE QUESTIONS)

1. The equation of a travelling wave on a string is y = (010 mm )
sin[31.4m1x + (3145'1)t]

A. wave is travelling along negative x- axis.

B. The speed of the wave is 100 cm/s

C. The frequency wave is 50s !

D. The maximum speed of a portion of string is =3.14 cm/s

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_3Q2NAcQaXm4L
https://dl.doubtnut.com/l/_FltgjgDSBiKc

2. Which of the following does not represent a travelling wave

A. A(ax-bt)
B. Atan[wt - kx)
C. Acos2(vt - X)

D. Acoskx. tan(wt)

Answer: A::B::D

° Watch Video Solution

s X
3.The equation of a wave is y = 4sin{§ (2t + 5)} where y, x are in

c¢m and time in seconds. The phase difference between two position
of the same particle which are occupied at time interval of 0.4 s is

x x 1071, what is the value of x ?


https://dl.doubtnut.com/l/_FltgjgDSBiKc
https://dl.doubtnut.com/l/_LXFf093mFkYi
https://dl.doubtnut.com/l/_NREtvUdtFx7I

A. The amplitude, wavelength, velocity and frequency of wave are
4cm, 16cm, 32cm ™! and 1Hz respectively with wave propagating
along + x direction,

B. The amplitude, wavelength, velocity and frequency of wave are
4cm, 32cm, 16cm/s, and 0.5Hz respectively with wave
propagating along -x direction

C. Two position occupied by the particle at time interval of 0.4s
have a phase difference of 0.4 radian

D. Two position occupied by the particle at separation of 12 cm

have a phase difference of 135°

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_NREtvUdtFx7I

0.8
4.x(x,t) = , represents a moving pulse where x and y

[(4x + 56)% + 5]

are in metre and t is in second. Find
(i) The direction of wave propagation.
(il) The wave speed.
(iii) The maximum displacement from the mean position (i.e., the
aplitude of the wave).
(iv). Whether the wave pulse is symmetric or not.
A. pulse is moving in positive x-direction
B.in 2 s it will travel a distance of 2.5 m

C. its maximum displacement is 0.16m

D. it is a symmetric pulse

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_rcH9FchQjYiP
https://dl.doubtnut.com/l/_kF46zrdZsSys

5. A transverse sinusoidal wave of amplitude a, wavelength A and
frequency f is travelling on a stretched string. The maximum speed
of any point on the string is v/10, where v is the speed of
propagation of the wave. If a = 10 “3mand y =10m/s, then A and f are

given by

AX=2mx10%m

B.A=10"3m
103

C.f=—H:z
21

D.f = 10*Hz

Answer: A::C::D

o Watch Video Solution

6. A wave is represented by the equation :y = Asin(10mx + 157t + 11/ 3)

where, x is in metre and t is in second. The expression represents.


https://dl.doubtnut.com/l/_kF46zrdZsSys
https://dl.doubtnut.com/l/_LcwGDDUVEZZY

A.a wave travelling in the positive x-direction with a velocity

1.5m/s

B.a wave travelling in the negative x-direction with a velocity

1.5m/s

C. a wave travelling in the negative x-direction with a wavelength

0.2m

D. a wave travelling in the positive x-direction with a wavelength

0.2m

Answer: B::C

o Watch Video Solution

7. A wave eqution which gives the displacement along Y-direction is

given by

y

— 10—4sin(60t+2x)


https://dl.doubtnut.com/l/_LcwGDDUVEZZY
https://dl.doubtnut.com/l/_owSPJGM2hokr

where x and y are in metres and t is time in seconds. This represents

a wave

A. travelling with a velocity of 30m/s in the negative x-direction

B. of wavelength () m

30
C. of frequency (? )Hz

D. of amplitude 10"* m

Answer: A::B::C::D

o Watch Video Solution

PRACTICE SHEET (EXERCISE -) (GENERAL WAVE EQUATION) (LEVEL-lI

ADVANCED) (LINKED COMPREHENSION TYPE QUESTIONS) (PASSAGE -I)

1. The figure represents the instantaneous picture of a transverse

harmonic wave traveling along the negative x-axis. Choose the


https://dl.doubtnut.com/l/_owSPJGM2hokr
https://dl.doubtnut.com/l/_RQmWVg2B0qHw

correct alternative(s) related to the movement of the nine points
shown in the figure.

L

The points moving downwards is

Answer: A

o Watch Video Solution

2. The figure represents the instantaneous picture of a transverse
harmonic wave traveling along the negative x-axis. Choose the
correct alternative(s) related to the movement of the nine points

shown in the figure.


https://dl.doubtnut.com/l/_RQmWVg2B0qHw
https://dl.doubtnut.com/l/_8c1iQgtnHwbO

.

The points moving downwards is

B.b

c.d

D.h

Answer: C

o Watch Video Solution

3. The figure represents the instantaneous picture of a transverse
harmonic wave traveling along the negative x-axis. Choose the
correct alternative(s) related to the movement of the nine points
shown in the figure.

.

The points moving downwards is


https://dl.doubtnut.com/l/_8c1iQgtnHwbO
https://dl.doubtnut.com/l/_OMBgt6Qi2OPI

B.b

Cg

D.h

Answer: B

o Watch Video Solution

PRACTICE SHEET (EXERCISE -I) (GENERAL WAVE EQUATION) (LEVEL-lI

ADVANCED) (MATRIX MATCHING TYPE QUESTIONS)

1. Snapshot of a string carrying a progressive wave is shown in figure

at time t = 0. The wave moves along positive x - axis:


https://dl.doubtnut.com/l/_OMBgt6Qi2OPI
https://dl.doubtnut.com/l/_qJxQKohdSlfP

Column - I Column - I

A) At point'O’ p) Speed of the particle is maximum

B) At point ‘A’ q) Strain is maximum
C) At pomt ‘B’ r) Tension in the string is minimum
D) At point *C’ 8) Velocity of the particle is directed down wards

o Watch Video Solution

PRACTICE SHEET (EXERCISE -) (GENERAL WAVE EQUATION) (LEVEL-lI

ADVANCED) (INTEGER TYPE QUESTIONS)

1. The displacement y of a wave travelling in the x-direction is given

i
byy = 10~“4sin (600t -2x + 5) metre. Where, x is expressed in metres

and t in seconds. The speed of the wave-motion, in ms ! is

o Watch Video Solution



https://dl.doubtnut.com/l/_qJxQKohdSlfP
https://dl.doubtnut.com/l/_LSYF7Ali9Arv

2. A wave travelling along the x-axis is described by the equation

y(x,t) = 0.005cos(ax - ft) . If the Twavelength and the time period of

a
the wave are 0.08m and 2.0s, respectively, then B =n x 5, then the

value of niis__ (where a, 8 are in appropriate units).

o Watch Video Solution

n X
3.The equation of a wave is y = 4sin{§ (2t + 5)} where y, x are in

c¢m and time in seconds. The phase difference between two position
of the same particle which are occupied at time interval of 04 s is

xtx 1071 , What is the value of x ?

o Watch Video Solution

PRACTICE SHEET (EXERCISE -ll) (WAVE SPEED, ENERGY, POWER &
INTENSITY AND SUPERPOSITION PRINCIPLE) (LEVEL -1 MAIN)(STRAIGHT

OBJECTIVE TYPE QUESTIONS)



https://dl.doubtnut.com/l/_N4M5Hm4EbJxY
https://dl.doubtnut.com/l/_HPF2taUdMF4V

1. A transverse wave propogations on a stretched string of linear
density 3 x 10 "*kg/m is represented by equation y = 0.2 Sin(1.5x + 60
t) where 'x' is in meters and 't' is in seconds. The tension in string (in
newtons) is

A.0.24

B.0.48

C.1.2

D.18

Answer: B

o Watch Video Solution

2. A load of mass M is attached to the free and of a uniform wire of
mass m as shown in figure. If a transverse wave pulse is generated at

the lower end of wire, find the ratio of velocity of wave at bottom


https://dl.doubtnut.com/l/_JSsLp1YtbR8p
https://dl.doubtnut.com/l/_XoSbd3KB2XoB

end and at top end of wire

A.
M+m

_\/ M
B. Mtm

M+m

M+m
M

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_XoSbd3KB2XoB

PRACTICE SHEET (EXERCISE -ll) (WAVE SPEED, ENERGY, POWER &
INTENSITY AND SUPERPOSITION PRINCIPLE) (LEVEL -l ADVANCED)

(STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. A string of length L consists of two distinct sections. The left half
has linear mass density p; = py/2 while the right half has linear
mass density p, = 3p, . Tension in the string is F, . The time
required for a transverse wave pulse to travel from one end of the

string to the other is

Answer: D

f _ 1


https://dl.doubtnut.com/l/_V3ca7nBILxiJ

| o Watch Video Solution

2. A transverse wave is tranvelling in a string at any moment a small
element 'dx' is at inclination 30 ° with the direction of propagation
of the wave. After some time interval its inclination changes to 60 °
with direction of propagation. Potential energy of this small element
is initially U and finally it is KU, value of K is

A2

B.9

C.3

D.4

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_V3ca7nBILxiJ
https://dl.doubtnut.com/l/_Eo5nGu2eV1bP

3. A long rubber tube having mass 0.9kg is fastened to a fixed
support and the free end of the tube is attached to a cord which
passase over a pulley and supports an object, with a mass of 5 kg as
shown in fig. If the tube is struck by a transvers blow at one end, the

time required for the pulse to reach the 49 other end is (linear

49
density of tube = ——k
ensity of tube = - g/m)

1L m

A. 5s

B.047s

C.4.7s


https://dl.doubtnut.com/l/_T9VGIwL2iUa3

D.3.2s

Answer: B

o Watch Video Solution

4.The transversal displacement V_ time graph for two waves A and B
which travel along the same string are shown in the figure. Their

average intensity ratio I, /I is



https://dl.doubtnut.com/l/_T9VGIwL2iUa3
https://dl.doubtnut.com/l/_L8IzmCLtAYMh

Answer: D

° Watch Video Solution

5. Two harmonic waves travelling in the same medium have
frequency in the ratio 1:2 and intensity in the ratio 1:36. Their

amplitude ratio is

A.1:6

B.1:8


https://dl.doubtnut.com/l/_L8IzmCLtAYMh
https://dl.doubtnut.com/l/_yxYPhVYgf663

C1:72

D.1,3

Answer: C::D

o Watch Video Solution

PRACTICE SHEET (EXERCISE -l) (WAVE SPEED, ENERGY, POWER &
INTENSITY AND SUPERPOSITION PRINCIPLE) (LEVEL -Il ADVANCED) (MORE

THAN ONE CORRECT ANSWER TYPE QUESTIONS)

1. The figure shows a snap photogaraph of a vibrating string at t = 0.
The particle P is observed moving up with velocity 2\/5 cm/s. The

tangent at P makes an angle 60 ° with x-axis. The mass per unit


https://dl.doubtnut.com/l/_yxYPhVYgf663
https://dl.doubtnut.com/l/_9ekSw8KNXUHk

length of string is 50 g/m

4y

fiw 10 ") 4
| J.'"q"f .

. BTN /{ﬁ ﬁ T

A. wave is moving along positive x-direction

7§
B. The equation of the wave is y = 0.4sin(10nt - EX)
C.Total energy carried by the wave per cycle of the striiig is

1.6 x107°)

nooon
D. The equation of the wave is y = 4mmsin(10m + X + y )

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_9ekSw8KNXUHk

2. A simple harmonic wave has the equation y; = 0.3sin(314¢ - 1.57x)
and another wave has equation y, = 0.1sin(314t - 1.57x + 1.57) where
x,y, and y, are in metre and t is in second.

A.v, = v, = 50Hz

B.A; =A, =4m

C. Ratio of intensity is 9

s
D.y, leads y, by a phase angle of >

Answer: A::B::C::D

o Watch Video Solution

3. A metallic rod of length |, linear mass density W rotates about one
of it's end 'O' in a smooth horizontal plane with an angular velocity
w about an end axis which is perpendicular to plane of rotation

shown in figure. A transverse pulse generated at the free end P to


https://dl.doubtnut.com/l/_VGKU91rhCrEW
https://dl.doubtnut.com/l/_mqyus62lQ93y

reach the axis of rotation. (neglect the gravitational effect)

-— Pl
o - 7\

-—l_-E"

A.The speed of the transverse pulse just after generated at the
free end point P with respect to ground is lw

B. The speed of the transverse pulse when it reaches the mid

\/glw
point of string with respect to ground us 5

C.The tension in the string at a distance x. from the free and

u[12- @ - x?]

2

0)2

D.The time taken by the transverse pulse to reach the axis of

T
rotation from free end is —

V2w


https://dl.doubtnut.com/l/_mqyus62lQ93y

Answer: A::B::C::D

o Watch Video Solution

4. Consider a harmonic wave travelling on a string of mass per unit
length mu. The wave has a velocity v, amplitude A and frequency if.
The power transmitted by a harmonic wave on the string is

proportional to (take constant of proportionality as 27%)

A

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_mqyus62lQ93y
https://dl.doubtnut.com/l/_T7tnyW9oDWWs

PRACTICE SHEET (EXERCISE -ll) (WAVE SPEED, ENERGY, POWER &
INTENSITY AND SUPERPOSITION PRINCIPLE) (LEVEL -l ADVANCED)

(LINKED COMPREHENSION TYPE QUESTIONS) (PASSAGE-)

1. One end of a 60m long rope of mass 1.8 kg is tied to a rigid
horizontal support held high above the ground. The rope hangs
vertically and kept taut by a weight 'W' suspended at its lower end. A
person jerks the lower end of the rope sideways in a sinusoidal
manner and a transverse wave of frequency 2 Hz and amplitude
10cm passes along the rope such that there are 2 cycles of the wave
in the total length of the rope. Neglecting the weight of the rope as

compared to the suspended weight W and with g = 10m/s2, answer

the following questions. (S =75 x 10'4m2)


https://dl.doubtnut.com/l/_QOQAftCJPfvb

-
W

In the questions above, weight of the rope has been neglected as
compared to the suspended weight. However, if we also account for
the weight of the rope. the speed of the wave at the top of the rope

will be

A.14.2kg

B. 10.8kg


https://dl.doubtnut.com/l/_QOQAftCJPfvb

C. 6.6kg

D. 8.4k

Answer: B

° Watch Video Solution

2. One end of a 60m long rope of mass 1.8 kg is tied to a rigid
horizontal support held high above the ground. The rope hangs
vertically and kept taut by a weight 'W' suspended at its lower end. A
person jerks the lower end of the rope sideways in a sinusoidal
manner and a transverse wave of frequency 2 Hz and amplitude
10cm passes along the rope such that there are 2 cycles of the wave
in the total length of the rope. Neglecting the weight of the rope as

compared to the suspended weight W and with g = 10m/s2, answer

the following questions. (S =75x 10'4m2)


https://dl.doubtnut.com/l/_QOQAftCJPfvb
https://dl.doubtnut.com/l/_kVfMSE56vB8B

W

In the questions above, weight of the rope has been neglected as
compared to the suspended weight. However, if we also account for

the weight of the rope. the speed of the wave at the top of the rope

will be

A 32w

B.2.25w


https://dl.doubtnut.com/l/_kVfMSE56vB8B

C.14 w

D.0.75w

Answer: A

o Watch Video Solution

3. One end of a 60m long rope of mass 1.8 kg is tied to a rigid
horizontal support held high above the ground. The rope hangs
vertically and kept taut by a weight 'W' suspended at its lower end. A
person jerks the lower end of the rope sideways in a sinusoidal
manner and a transverse wave of frequency 2 Hz and amplitude
10cm passes along the rope such that there are 2 cycles of the wave
in the total length of the rope. Neglecting the weight of the rope as

compared to the suspended weight W and with g = 10m/s2, answer

the following questions. (S =75x 10'4m2)


https://dl.doubtnut.com/l/_kVfMSE56vB8B
https://dl.doubtnut.com/l/_XLHXZy6WmYyR

-
W

In the questions above, weight of the rope has been neglected as
compared to the suspended weight. However, if we also account for

the weight of the rope. the speed of the wave at the top of the rope

will be

A.60 m/s

B.64.8 m/s


https://dl.doubtnut.com/l/_XLHXZy6WmYyR

C.62.6 m/s

D.68.4 m/s

Answer: B

o Watch Video Solution

PRACTICE SHEET (EXERCISE -l) (WAVE SPEED, ENERGY, POWER &
INTENSITY AND SUPERPOSITION PRINCIPLE) (LEVEL -l ADVANCED)

(INTEGER TYPE QUESTIONS)

1. A copper wire is held at the two ends by rigid supports. At 30 ° C,
the wire is just taut with negligible tension, Find the speed of
transverse wave in the wave at 10 °C. Given : Coefficient of linear
expansion is 1.7x10°°[°C Young's modulus = 1.3 x 10"'N/m?

Density =9 x 103 kg m 3,

o Watch Video Solution



https://dl.doubtnut.com/l/_XLHXZy6WmYyR
https://dl.doubtnut.com/l/_w5fCvA9Ttr9i

PRACTICE SHEET (EXERCISE -lll) (REFLECTION, TRANSMISSION OF WAVES
AND STANDING WAVES) (LEVEL-l MAIN)(STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. The length of a sonometer wire tuned to a frequency of-256 Hz is

0.6 m. Calculate the frequency of the tuning fork with which the

vibrating wire will be in tune when the length is made 0.4 m.

A.78 Hz

B.512 Hz

C.384 Hz

D. 126 Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_cC3ChGwe0pzG

2. The fundamental frequency of a string stretched with a weight of
4 kg is 256 Hz. The weight required to produce its octave is

A. 4 kg wt

B. 12 kg wt

C.16 kg wt

D. 24 kg wt

Answer: C

° Watch Video Solution

3. A wire having a linear mass density 5.0 x 10 3kg/m is stretched
between two rigid supports with a tension of 450 N. The wire
resonates at a frequency of 420 Hz. The next higher frequency at

which the same wire resonates is 490 Hz. Find the length of the wire.


https://dl.doubtnut.com/l/_kyxIpglsSKVY
https://dl.doubtnut.com/l/_hPBLv9OVBKbA

A.1.2m

B.1.8m

C.21m

D.81m

Answer: C

° Watch Video Solution

4.In order to double the frequnecy of the fundamental note emitted

3
by a stratched string the length is reduced to 1 th of the original
length and the tension is changed. The factor by which the tension

is to be changed is

w >
Ol WIN ©|w

N


https://dl.doubtnut.com/l/_hPBLv9OVBKbA
https://dl.doubtnut.com/l/_nPgDkOMGAof9

o
O

Answer: D

o Watch Video Solution

5. Transverse waves are generated in two uniform steel wires
A and B by attaching their free ends to a fork of frequency 500Hz.
The diameter of wire A is half that B and tension in wire A is half the
tension in wire B. What is the ratio of velocities of waves in A and B?

A l:2

B.2:1

C.1: \/E

D. \/5:1

Answer: D



https://dl.doubtnut.com/l/_nPgDkOMGAof9
https://dl.doubtnut.com/l/_67JGo9yQHkUY

| ' Vvatch Viaeo soiution J

6. Two uniform strings A and B made of steel are made to vibrate
under the same tension. If the first overtone of A is equal to the
second overtone of B and if the radius of A is twice that of B, the
ratio of the lengths of the strings is

Al:2

B.1:3

C.1:4

D.1:5

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_67JGo9yQHkUY
https://dl.doubtnut.com/l/_2Wl7dwxO9CVA

7. A wave of frequency 100Hz is sent along a string towards a fixed
end. When this wave traveles back then after reflection, a node is
formed at a minimum distance of 10 cm from the fixed end of the
string. The speed of the incident wave is.

A.40 m/s

B.20 m/s

C.10 m/s

D.5m/s

Answer: B

o Watch Video Solution

8. Two strings of the same material and the same area of cross -
section are used in sonometer experiment. One is loaded with 12kg

and the other with 3 kg. The fundamental frequency of the first


https://dl.doubtnut.com/l/_b1s7raER9MhJ
https://dl.doubtnut.com/l/_DGP3vO6AxzmG

string is equal to the first overtone of the second string. If the

length of the second string is 100 cm, then the length of the first

string is

A.300 cm

B.200 cm

C.100 cm/s

D.50 cm

Answer: C

o Watch Video Solution

X
9. The equation of a stationary wave is y = 4sin(€ )cos(lOOnt) . The

wave is formed using a string of length 20cm. The second and 3rd

antipodes are located at positions (in cm)


https://dl.doubtnut.com/l/_DGP3vO6AxzmG
https://dl.doubtnut.com/l/_6slzw41oRTGL

A.75,12.5

B.2.5,75

C.125,17,5

D. 5,10

Answer: A

o Watch Video Solution

10. Two transverse waves A and B superimposed to produce a node

at x = 0. If the equation of wave A si y = acos(kx - wt), then the

equation of wave B is

A.y=asin (wt+kx)

B.y =acos (kx-wt)

C.y=-a cos (kx-wt)

D.y =-a sin (kx+wt)


https://dl.doubtnut.com/l/_6slzw41oRTGL
https://dl.doubtnut.com/l/_m4cbhJfL4aKi

Answer: D

o Watch Video Solution

PRACTICE SHEET (EXERCISE -lll) (REFLECTION, TRANSMISSION OF WAVES
AND STANDING WAVES) (LEVEL-l ADVANCED) (STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. A composition string is made up by joining two strings of different
masses per unit length 1g/ m and 4 g/m. The composite string is
under the same tension. A transverse wave pulse : Y = (6 mm) sin(5t +
40x), where it is in seconds and 'x' in meters, is sent along the lighter
string towards the joint. The joint is at x = 0. The equation of the

wave pulse reflected from the joint is

A. (2 mm) sin(5t - 40x)

B. (4 mm) sin(40 x - 5t)

C. -(2mm)sin(5t - 40x)


https://dl.doubtnut.com/l/_m4cbhJfL4aKi
https://dl.doubtnut.com/l/_kM1HYJGVxTpo

D. (2 mm) sin (5t - 10a)

Answer: C

o Watch Video Solution

2. A stiff wire is bent into a cylinder loop of diameter D. It is clamped
by knife edges at two points opposite to each other . A transverse
wave is sent around the loop by means resonance frequency
(fundamental mode) of the loop in terms of wave speed v and

diameter D is

Answer: C


https://dl.doubtnut.com/l/_kM1HYJGVxTpo
https://dl.doubtnut.com/l/_qIwn9czuEwgZ

o Watch Video Solution

3. Equations of a stationery and a travelling waves are

Y, = asinkxcoswt and y, = asin(wt - kx) The phase differences

T i
between two between x; = K and x, = iareqﬁl and @, respectvely
1
for the two waves. The ratio ——is
¢,
A1l
5
B. =
6
3
C. )
6
D. 5
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_qIwn9czuEwgZ
https://dl.doubtnut.com/l/_AZuSsXKhfQ6A

4.Find the tension needed to produce stationary waves with 4 loops
in a string 1m long and 0.5 gram in weight, fixed to a tuning fork of
frequency 200Hz, when the prongs of the fork are vibrating
perpendicular to the string.

A.5N

B.10 N

C.15N

D.O5N

Answer: A

o Watch Video Solution

5.The fundatmental frequency of a sonometer wire increases by 6Hz
if its tension is increased by 44 % keeping the length constant. Find

the change in the fundamental frequency of the sonometer when


https://dl.doubtnut.com/l/_2C1s0p4uvif0
https://dl.doubtnut.com/l/_F30IeusRWy2t

the length of the wire is increased by 20 % keeping the original

tension in the wire.

A 4 Hz

B.7 Hz

C.5Hz

D.3 Hz

Answer: C

o Watch Video Solution

6. A wire of density 9 x 103kg/m? is stretched between two clamps 1
m apart and is subjected to an extesion of 4.9 x 10 *m . What will be
the lowest frequency of transverse vibrations in the wire ?

A. 25 Hz

B.35 Hz


https://dl.doubtnut.com/l/_F30IeusRWy2t
https://dl.doubtnut.com/l/_uWUQQk8AP4b2

C.15 Hz

D.45Hz

Answer: B

o Watch Video Solution

7. A wave pulse on a string on a string has the dimension shown in
figure. The wave speed is v=1 cm /s . If point O is a free end. The

shape of wave at time t = 3s si

P L Ko

L e | | e 3
fonicm 2cm



https://dl.doubtnut.com/l/_uWUQQk8AP4b2
https://dl.doubtnut.com/l/_qBdcrFHOiWHf

1 em
[
B 1 cm
1 em
N ?{ I cm
C 0
O
/ : 2cm
Y &
1 em
D.
Answer: D

o Watch Video Solution

PRACTICE SHEET (EXERCISE -lll) (REFLECTION, TRANSMISSION OF WAVES
AND STANDING WAVES) (LEVEL-l ADVANCED) (MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS)



https://dl.doubtnut.com/l/_qBdcrFHOiWHf

1. Two wires of different densities are soldered together end to end
then stretched under tension T. The waves speed in the first wire is
twice that in the second wire.

(a) If the amplitude of incident wave is A, what are amplitudes of
reflected and transmitted waves?

(b) Assuming no energy loss in the wire, find the fraction of the
incident power that is reflected at the junction and fraction of the

same that is transmitted.

Ay, = Arsin(wt + klx)

B.y; = Alsin(wt - kzx)

kl - k2
A= A
2k,
DA = 1A

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_ZavUSjNSQOG4

2. Two waves of nearly same amplitude , same frequency travelling
with same velocity are superimposing to give phenomenon of
interference . If a; and a, be their respectively amplitudes , w be the
frequency for both , v be the velocity for both and A@ is the phase

difference between the two waves then,
A.the resultant intensity varies periodically with time and

distance.

‘ i ap-a;\2 '
B. the resultant intensity with = is obtained.
Irnax a, +a,

C.both the waves must have been travelling in the same
direction and must be coherent.

D.I,=1,+1I,+ ZVECOS(AT[) where constrictive interference is
obtained for path differences that are even multiple of 5)\ and

destructive interference is obtained for path differences that

are odd multiple of E)\.


https://dl.doubtnut.com/l/_7DnxBlpojSvM

Answer: A::B::C::D

° Watch Video Solution

3. Along the straight line joining two consecutive displacement

nodes in a pure stationary sound wave at different points

A. the S.H.M.s will be in different phases

B. Velocities are in phase

C. the accelerations are inphase

D. frequencies are equal

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_7DnxBlpojSvM
https://dl.doubtnut.com/l/_3ctO7vta9TKa

4. A wire of density 9 x 103%kg/m? is stretched between two clamps
1m apart and is stretched to an extension of 4.9 x 10 %m. Young's
modulus of material is 9 x 101°N/m?.

A. The lowest frequency of standing wave is 35 Hz

B. The frequency of 1st overtone is 70Hz

C. The frequency of 1st overtone is 105 Hz

D. The lowest frequency of standing wave is 70Hz

Answer: A::B

° Watch Video Solution

5. In which case is the power being delivered by a given progressive
sinusoidal wave on a given string is doubled? Material of the string

is unchanged.


https://dl.doubtnut.com/l/_2YIbiadER8mc
https://dl.doubtnut.com/l/_fdAhkRC0KCWe

A.The wave amplitude is doubled (keeping the frequency the

same).

B. The wave frequency is cut in half (keeping the amplitude the

same).

C.Tension in the string is made four times the initial value

(keeping its linear density, amplitude and frequency the same).

D.The diameter of the string is doubled (keeping the tension

amplitude and frequency the same).

Answer: C::D

o Watch Video Solution

PRACTICE SHEET (EXERCISE -lll) (REFLECTION, TRANSMISSION OF WAVES
AND STANDING WAVES) (LEVEL-Il ADVANCED) (LINKED COMPREHENSION

TYPE QUESTIONS) (PASSAGE-)



https://dl.doubtnut.com/l/_fdAhkRC0KCWe
https://dl.doubtnut.com/l/_VQtvfWtRijdy

TIX
1. A string vibrates according to the equation y = SSingcos4Ont

where, x and y are in centimeters and t is in seconds.
(a) What is the speed of the component wave?
(b) What is the distance between the adjacent nodes?

(c) What is the velocity of the particle of the string at the position

9

x=15cmwhent = 55?

A.2.5cm,1.2ms ™!
B. 1cm, 2.5ms !
C. 1.5cm, 2.5ms™ !

D. 2cm, 3.5ms -1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_VQtvfWtRijdy

sin(mx)

2. A stationary wave is given by y = 5 cos40mnt where x and y are

in cm and t is in seconds

What is the distance between two successive nodes
A.0.01m
B.0.02 m
C.0.03m

D.0.04 m

Answer: C

° Watch Video Solution

sin(rx)

3. A stationary wave is given by y = 5 cos40mt where x and y are

in cm and t is in seconds


https://dl.doubtnut.com/l/_Cm44ZnWkhB6D
https://dl.doubtnut.com/l/_izSjHo49ZrSS

What is the velocity of a particle of the string at the position x = 1.5

9
cmwhent = —s
8

A.O
B. 1ms'1
C. 2ms'1

D. 3ms -1

Answer: A

° Watch Video Solution

PRACTICE SHEET (EXERCISE -lll) (REFLECTION, TRANSMISSION OF WAVES
AND STANDING WAVES) (LEVEL-Il ADVANCED) (MATRIX MATCHING TYPE

QUESTIONS)



https://dl.doubtnut.com/l/_izSjHo49ZrSS

1. A wave disturbance in a medium is described by

n
Y= 0.02cos(50nt+ E)cosnx . Where x and y are in m and t in sec.

The values in Column-Il are in Sl units.

( 'odviginin - § Colimn - 1

A) Node occurs at p) 05 m
B) Antinode occurs wl q) 50 m/s
C) speed of wave r) 1 m
D) wave length ) |l m

o Watch Video Solution

2. A sonometer wire resonates with a given tuning fork forming
standing waves with three antinodes between the two bridges when
a mass of 16 Kg is suspended from the wire. When this mass is
replaced by a mass .9 kg. the wire resonates with the same tuning
fork for .p. antinodes for the same positions of the bridges. Then p.

is

o Watch Video Solution



https://dl.doubtnut.com/l/_zaTZ4x3lU7Ts
https://dl.doubtnut.com/l/_mogEfM21ed0K

PRACTICE SHEET (EXERCISE -lll) (REFLECTION, TRANSMISSION OF WAVES
AND STANDING WAVES) (LEVELHdl ADVANCED) (INTEGER TYPE

QUESTIONS)

1. A stretched string is taken and stretched such that elongated by
1% then the fundamental frequency decreased by x x 10°1 % what is

the value of x ?

o Watch Video Solution

PRACTICE SHEET (EXERCISE -IV) (SPEED OF SOUND, INTENSITY OF
SOUND, INTEFERENCE OF SOUND WAVES) (LEVEL- MAIN) (STRAIGHT

OBJECTIVE TYPE QUESTIONS)

1. The ratio of the speed of sound in nitrogen gas to that in helium

gas,at 300K is


https://dl.doubtnut.com/l/_mogEfM21ed0K
https://dl.doubtnut.com/l/_td7gkIWJvSAw
https://dl.doubtnut.com/l/_AWm4FnngfFrb

AN2/7
B.\/1/7
C.\/3/5

D./6/5

Answer: C

° Watch Video Solution

2.The velocities of sound in an ideal gas at temperature T, and T,K
are found to be V; and V, respectively. If the rm.s velocities of the
molecules of the same gas at the same temperatures T, and T, are

v, and v, respectively then

Avy =vy(Vi/V;)
B.v, = vl(V2/V1)

C.v, = vl\/Vz/V1


https://dl.doubtnut.com/l/_AWm4FnngfFrb
https://dl.doubtnut.com/l/_n71YN42OFNtW

D.v, = vl\/Vl/V2

Answer: B

o Watch Video Solution

3. The speed of sound in oxygen (02) at a certain temperature is
460ms~1. The speed of sound in helium (He) at the same
temperature will be (assumed both gases to be ideal)

A. 1420ms ™1

B. 500ms "1

C.650ms ™!

D. 330ms "1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_n71YN42OFNtW
https://dl.doubtnut.com/l/_torYOVx3HnTc

4. A man standing at some distance from a cliff hears the echo of
sound after 2s. He walks 495 m away from the cliff. He produces a
sound there and receives the echo after 5s. What is the speed of
sound?

A.330m/s

B.340 m/s

C.390 m/s

D.380 m/s

Answer: A

° Watch Video Solution

5. How many time are taken intense is 90dB sound than 40dB

sound?


https://dl.doubtnut.com/l/_torYOVx3HnTc
https://dl.doubtnut.com/l/_vai7LzJHD1YW
https://dl.doubtnut.com/l/_IUqt0IP77BIT

A5

B. 50

C. 500

D. 10°

Answer: D

o Watch Video Solution

6. If the sound level in a room is increased from 50dB to 60 dB, by
water factor is the pressure amplitude increased ?

A.10

B./10

C.10°6

D.1077


https://dl.doubtnut.com/l/_IUqt0IP77BIT
https://dl.doubtnut.com/l/_N2U5ON1pAJNv

Answer: B

o Watch Video Solution

7. A window whose area is 2m? opens on street where the street
noise result in an intensity level at the window of 60 dB. How much
acoustic power enters the window via sound waves. Now if an
acoustic absorber is fitted at the window, how much energy from
street will it collect in 5 h?

A.26 x 10713J

B.26 x 10710}

C.36x1073J

D. 46 x 10107

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_N2U5ON1pAJNv
https://dl.doubtnut.com/l/_Y3s5BMvvKqUy

8. Two identical speakers emit sound waves of frequency 660Hz
uniformly in all directions. The audio output of each speaker is TmW
and the speed of sound in air. A point P is a distance 2m from one
speaker and 3m from the other. If they are driven coherently but out

of phase by 180 ° , the intensity at the point 'P' is

5, 2m F
-

Im

Sy

A. 55.3uW/m?


https://dl.doubtnut.com/l/_Y3s5BMvvKqUy
https://dl.doubtnut.com/l/_QFiWhrVStc7Q

B. 2.2uW/m?
C. 28.7uW/m?

D. 6.3uW/m?

Answer: B

o Watch Video Solution

9.5, and S, are two sources of sound etmitting sine waves. The two
sources are in phase. The sound emitted by the two sources

interfere at point F.  The waves of wavelength

O D M I 47| 30
S; S» : r
A. 1m will result in constructive interference

B. 2/3 m will result in constructive interference

C. 2m will result in destructive interference


https://dl.doubtnut.com/l/_QFiWhrVStc7Q
https://dl.doubtnut.com/l/_WfeVszn5sU2I

D. 4m will result in destructive interference

Answer: C

o Watch Video Solution

10. Two speakers S; and S, , placed 1m apart, each produce sound
waves of frequency 1800 Hz in phase. A detector moving parallel to
line of speakers distant 2.4 m away detects a maximum intensity at O

and then at P. Speed of sound wave is

=8

L

A.330ms "1
B. 360ms !
C.350ms "}

D. 340ms "1

Answer: B


https://dl.doubtnut.com/l/_WfeVszn5sU2I
https://dl.doubtnut.com/l/_I4osUiO9M0fO

o Watch Video Solution

PRACTICE SHEET (EXERCISE -IV) (SPEED OF SOUND, INTENSITY OF
SOUND, INTEFERENCE OF SOUND WAVES) (LEVEL-l ADVANCED)

(STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. The ratio of densities of nitrogen and oxygen is 14 : 16. The
temperature at which the speed of sound in nitrogen will be same as
that in oxygen at 55 ° C is

A.35°C

B.48° C

C.65° C

D.14° C

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_I4osUiO9M0fO
https://dl.doubtnut.com/l/_ksfEylfXHdYy

2. A tuning fork produces a wave of wavelength 110 cm in air at 0 ° C.

The wavelength at 25 ° C would be

A. 110 cm

B. 115 cm

C.120 cm

D.130 cm

Answer: B

° Watch Video Solution

3. A road runs midway between two parallel rows of buildings. A
motorist moving with a speed of 36 Km/h sounds the horn. He hears

the echo one second after he has sounded the horn: Then the


https://dl.doubtnut.com/l/_ksfEylfXHdYy
https://dl.doubtnut.com/l/_Zym80RRmiW2Z
https://dl.doubtnut.com/l/_wecSTzQ69FIZ

distance between the two rows of buildings is. (Velocity of sound in
air is 330 m/s)

A.80\/17m

B.40v/17m

C.30y/10m

D. 34+/10m

Answer: A

o Watch Video Solution

4. A mixture of diatomic gases is obtained by mixing m; and m,
masses of two gases, with velocity of sound in them ¢; and ¢,
respectively. Determine the velocity of sound in the mixture of gases.

(Temperature of the gas remains constant)


https://dl.doubtnut.com/l/_wecSTzQ69FIZ
https://dl.doubtnut.com/l/_R0ozvCwjN4P9

m;C, - MyCy
Ac=
m2 + ml
2 2
mC, + myCy
B.c =
ml + m2
2 2
m;C; + myC,
C.c=
m2 + ml
myc, + mycy
D.c =
mp-m,
Answer: C

o Watch Video Solution

5. A point A is located at a distance r = 1.5 m from a point source of
sound of frequency 600 Hz. The power of the source is 0.8 watt.
Speed in air is 340 m/s and density of air is 1.29kg/m? . Find the

pressure oscillation amplitude (AP),,

A. 4.98N/m?


https://dl.doubtnut.com/l/_R0ozvCwjN4P9
https://dl.doubtnut.com/l/_MT011Q78w4bY

B. 6.98N/m?

C.2.98N/m?

D. 1.98N/m?

Answer: A

o Watch Video Solution

PRACTICE SHEET (EXERCISE -IV) (SPEED OF SOUND, INTENSITY OF
SOUND, INTEFERENCE OF SOUND WAVES) (LEVEL-Il ADVANCED) (MORE

THAN ONE CORRECT ANSWER TYPE QUESTIONS)

1. A sound wave propagates in a medium of Bulk modulus B by
means of compressions and rare fractions. If P, and P, are the
pressures at compression and rarefaction respectively, .a. be the

wave amplitude and k be the angular wave number then,

A. P is maximum and P is minimum.


https://dl.doubtnut.com/l/_MT011Q78w4bY
https://dl.doubtnut.com/l/_g60IH7cWpwls

B.P, is minimum and P, is maximum
C. the pressure amplitude is Bak

D. if the displacement wave is Y = asin(wt - kx) , the pressure

Pc'Pr

wave at an instant is represented as cos(wt - kx) Which

leads displacement wave by a phase angle of /2.

Answer: A::C::D

o Watch Video Solution

2. A source is moving across a circle given by the equation

b o 5 330 .
x“ +y® = R” with constant speed v¢ = ——=m/s. In clockwise sense. A

detector is stationary at the point (2R, O)w.r.t. the centre of the
circle. The frequency emitted by the source is f.

(a) What are the co-ordinates of the source when the detector


https://dl.doubtnut.com/l/_g60IH7cWpwls
https://dl.doubtnut.com/l/_R5R6VAirU7sr

records the maximum and minimum frequencies. Take speed of

sound v = 330m/s.

A.The position of the source when the detector records the

2 2

\/§ R)

maximum frequency ( +—R, -

B. The co-ordinate of the source when the detector records

maximum frequency is (0, R)

63
m+6y/3
61/3
D. The minimum frequency recorded by the detector is: ——f

63 -1

C. The maximum frequency recorded by the detector is

f

Answer: A::B::C::D

o Watch Video Solution

PRACTICE SHEET (EXERCISE -IV) (SPEED OF SOUND, INTENSITY OF
SOUND, INTEFERENCE OF SOUND WAVES) (LEVEL-I ADVANCED) (LINKED

COMPREHENSION TYPE QUESTIONS) (PASSAGE )



https://dl.doubtnut.com/l/_R5R6VAirU7sr

1. A narrow tube is bend in the form of a circle of radius R, as shown
in the figure. Two small holes S and D are made in the tube at the
positions right angle to each other. A source placed at S generated a
wave of intensity I, which is equally divided into two parts : One part
travels along the longer path, while the other travels along the
shorter path. Both the parts wave meet at the point D where a

detector is placed.

AAd L4 ST R PE S

sesvasrn{sy

O

The maximum value of A to produce a maxima at D is given by :-


https://dl.doubtnut.com/l/_ccdU8QbJAp9e

D. All of these

Answer: D

o Watch Video Solution

2. A narrow tube is bend in the form of a circle of radius R, as shown
in the figure. Two small holes S and D are made in the tube at the
positions right angle to each other. A source placed at S generated a
wave of intensity I, which is equally divided into two parts : One part
travels along the longer path, while the other travels along the
shorter path. Both the parts wave meet at the point D where a

detector is placed.


https://dl.doubtnut.com/l/_ccdU8QbJAp9e
https://dl.doubtnut.com/l/_NLzXCLK9BGkH

sthogennrsr

(X2 X YT ii'

O

The maximum value of A to produce a maxima at D is given by :-
A.2nR
3
B. —nR
2
2
C. -nR
5

D. None of these

Answer: C

| e


https://dl.doubtnut.com/l/_NLzXCLK9BGkH

[ ¥ Watch Video Solution ]

3. A narrow tube is bend in the form of a circle of radius R, as shown
in the figure. Two small holes S and D are made in the tube at the
positions right angle to each other. A source placed at S generated a
wave of intensity I, which is equally divided into two parts : One part
travels along the longer path, while the other travels along the
shorter path. Both the parts wave meet at the point D where a

detector is placed.


https://dl.doubtnut.com/l/_NLzXCLK9BGkH
https://dl.doubtnut.com/l/_SkjptMGfSptX

sevsvarn{sy

O

The maximum value of A to produce a maxima at D is given by :-

A. 4]
B.2I
C.1I

D.3I

Answer: B

| o


https://dl.doubtnut.com/l/_SkjptMGfSptX

[ ¥ Watch Video Solution ]

PRACTICE SHEET (EXERCISE -IV) (SPEED OF SOUND, INTENSITY OF
SOUND, INTEFERENCE OF SOUND WAVES) (LEVEL-I ADVANCED) (MATRIX

MATCHING TYPE QUESTIONS)

1. A wave disturbance in a medium is described by

i
Y= 0.02cos(507rt+ E)Cosnx . Where x and y are in m and t in sec.

The values in Column-Il are in Sl units.

{ "odvigini - Colimn - 1

A) Node occurs al p) 0.5 m
B) Antinode occurs al q) 50 m/'s
C) speed of wave )2 m
D) wave length s) 1l m

o Watch Video Solution

PRACTICE SHEET (EXERCISE -IV) (SPEED OF SOUND, INTENSITY OF
SOUND, INTEFERENCE OF SOUND WAVES) (LEVEL-ll ADVANCED) (INTEGER

TYPE QUESTIONS)



https://dl.doubtnut.com/l/_SkjptMGfSptX
https://dl.doubtnut.com/l/_bv57GZ1bgF5t

1. Three coherent sources generating waves in the same phase are
placed as shown. The wave length of the wave is 40 x 107 m. The
minimum distanced (in g m), such that intensity at point D is 9 times

the intensity of each source will be ...

o Watch Video Solution

PRACTICE SHEET (EXERCISE -V) (ORGAN PIPES, BEATS) (LEVEL-l MAIN)

(STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. An organ pipe P, closed at one end and vibrating in its first
overtone, and another pipe P, open at both ends and vibrating in its
third overtone, are in resonance with a given tuning fork. The ratio

of the length of P, to that of P, is


https://dl.doubtnut.com/l/_h81qEoGB7cAG
https://dl.doubtnut.com/l/_zcuFL8cRYHx3

Wl NI~ OlWw WwW|o

Answer: B

° Watch Video Solution

2.1fI,, I, and I are wave lengths of the waves giving resonance with
fundamental, first and second over tones of closed organ pipe. The
ratio of wavelengths I,:1,:1;is ...

A1:2:3

B.1:

W | =
ul ] =

C.1:3:5

D.5:3:1


https://dl.doubtnut.com/l/_zcuFL8cRYHx3
https://dl.doubtnut.com/l/_4QNATpG6GzGw

Answer: A

o Watch Video Solution

3.If a resonance tube is sounded with a tuning fork of frequency 256
Hz, resonance occurs at 35 cm and 105 cm. The velocity of sound is
about

A.360 m/s

B.512 m/s

C.524 m/s

D. 400 m/s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_4QNATpG6GzGw
https://dl.doubtnut.com/l/_brpgVF0nhcCw

4. While measuring the speed of sound by performing a resonance
column experiment, a student gets the first resonance condition at a
column length of 18 cm during winter. Repeating the same
experiment during summer, she measures the column length to be x
cm for the second resonance. Then

A.18 > x

B.x > 54

C.54 > x> 36

D.36 > x > 18

Answer: C

o Watch Video Solution

5. An open pipe of length | is sounded together with another open

organ pipe of length | + x in their fundamental tones. Speed of


https://dl.doubtnut.com/l/_tyUv1ddENJ6x
https://dl.doubtnut.com/l/_q8SLvR8ttddp

sound in air is V. The beat frequency heard will be (x << I).

VX
412
VI?
2X

Answer: D

o Watch Video Solution

6. Two progressive waves y; = 4sin400nt and y, = 3sin404nt moving
in the same direction superpose on each other producing beats.
Then the number of beats per second and the ratio of maximum to

minimum intensity of the resultant waves are respectively

5
A.2 and —
1

49
B. 4 and T


https://dl.doubtnut.com/l/_q8SLvR8ttddp
https://dl.doubtnut.com/l/_HTR3ICf3hxnn

16
C.4 and —

49
D. 2 and T

Answer: D

° Watch Video Solution

7. Two stretched wires of same length, diameter and same material
are in unison. The tension in one is increased by 2% and 2 beats per
second are heard. What was the frequency of the note produced

when they were in unision

A.100 Hz

B. 200 Hz

C.300 Hz

D. 400 Hz


https://dl.doubtnut.com/l/_HTR3ICf3hxnn
https://dl.doubtnut.com/l/_dg3xiXNCNGAm

Answer: B

o Watch Video Solution

8.64 tuning forks are arranged such that each fork produces 4 beats

per second with next one. If the frequency of the last fork is octave

of the first, the frequency of 16th fork is

A.316 Hz

B.322 Hz

C.312 Hz

D.308 Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dg3xiXNCNGAm
https://dl.doubtnut.com/l/_o9XwpUeLQstk

9. Three sound waves of equal amplitudes have frequencies (v-1), v,

(v+1). They superpose to give beats. The number of beast produced

per second will be:

A3
B.2
C1

D.4

Answer: C

o Watch Video Solution

10. The fundamental frequencies of a closed pipe and an open pipe
of different lengths are 300 Hz and 400 Hz respectively. If they are
joined to form a longer pipe, the fundamental frequency of the long

pipe so formed is


https://dl.doubtnut.com/l/_cehEUrpalDDa
https://dl.doubtnut.com/l/_fSmw1RUW4FyX

A.350 Hz

B.50 Hz

C.120 Hz

D.100 Hz

Answer: C

° Watch Video Solution

11. A glass tube of 1.0m length is filled with water . The water can be
drained out slowly at the bottom of the tube . If a vibrating tuning
fork of frequency 500c/s is brought at the upper end of the tube and
the velocity of sound is 330m/s, then the total number of resonances

obtained will be

A 4

B.3


https://dl.doubtnut.com/l/_fSmw1RUW4FyX
https://dl.doubtnut.com/l/_e5gBMlgvMFXt

C.2

D.1

Answer: B

° Watch Video Solution

12. The frequency of a stretched uniform wire under tension is in
resonance with the fundamental frequency of a closed tube. If the
tension in the wire is increased by 8 N, It is in resonance with the .
first overtone of the closed tube. The initial tension in the wire is

A TN

B.4 N

C.8N

D.16 N


https://dl.doubtnut.com/l/_e5gBMlgvMFXt
https://dl.doubtnut.com/l/_2OSONQ6sNCNQ

Answer: A

o Watch Video Solution

13. A source of frequency 10kHz when viberted over than mouth of a

closed organ is in unison at 300K. The beats produced when

temperature rises by 1K

A.30 Hz

B.13.33 Hz

C.16.67 Hz

D.40 Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_2OSONQ6sNCNQ
https://dl.doubtnut.com/l/_Q2Q8XdHHSnia

14.The string of a sonometer is divided into two parts with the help
of a wedge. The total length of the string is 1 m and the two parts
differ by 2mm. When sounded together they produced two beats per
second. The frequencies of the notes emitted by the two parts are
A.499 & 497 Hz
B. 501 & 499 Hz

C. 501 & 503 Hz

D. none

Answer: B

o Watch Video Solution

15. Two uniform wire are vibrating simultaneously in their
fundamental modes. The tensions, lengths, diameters, and the

densities of the two wires are in the ratios, 8:1, 36:35 , 4:1, 1:2


https://dl.doubtnut.com/l/_NOQqSAGIBdeK
https://dl.doubtnut.com/l/_tzEZF6h5ZrQJ

respectively. If the note of higher pitch has a frequency of 360Hz the

number of beats produced per second is

A5

B.10

D. 20

Answer: B

o Watch Video Solution

PRACTICE SHEET (EXERCISE -V) (ORGAN PIPES, BEATS) (LEVEL-l

ADVANCED) (STRAIGHT OBJECTIVE TYPE QUESTIONS)

1.In a closed end pipe of length 105c¢m , standing waves are set up
corresponding to the third overtone . What distance from the closed

end, amongst the following is a pressure node?


https://dl.doubtnut.com/l/_tzEZF6h5ZrQJ
https://dl.doubtnut.com/l/_hiCAptYtF6V4

A.20 cm

B.60 cm

C.85cm

D.45cm

Answer: D

o Watch Video Solution

2. First overtone frequency of a closed organ pipe is equal to the
first overtone frequency of an open organ pipe. Further nth
harmonic of closed organ pipe is also equal to the mth harmonic of
open pipe, where n and m are

(A)5,4 (B)7,5 (C)9,6 (D)7,3

A 54

B.7,5


https://dl.doubtnut.com/l/_hiCAptYtF6V4
https://dl.doubtnut.com/l/_CHnUPhC60Ucb

C.96

D.73

Answer: C

° Watch Video Solution

3. A long tube open at the top is fixed verticallly and water level
inside the tube can be moved up or down . A vibrating tuning fork is
held above the open end and the water level is pushed down
gradually so as to get first and second resonance at 24.1cm and
74.1cm , respectively below the open end . The diameter of the tube

is

A.2cm

B.3 cm

C.4 cm


https://dl.doubtnut.com/l/_CHnUPhC60Ucb
https://dl.doubtnut.com/l/_1bA6Y8xFpm53

D.5cm

Answer: B

o Watch Video Solution

4. A closed organ pipe is vibrating in fundamental frequency. There
are two points A and B in the organ pipe as shown, at a distance AB
= L/n. Ratio of maximum pressure variation at point A to point B is

2/\/5 find value of n



https://dl.doubtnut.com/l/_1bA6Y8xFpm53
https://dl.doubtnut.com/l/_vqZ8CvMtlrFe

A3

B.6

C./3

D.2

Answer: A

° Watch Video Solution

5.A closed organ pipe of radius r; and an open organ pipe of radius
r, both having same length 'L resonate when excited with a given
tunning fork. Closed organ pipe resonates in its fundamental mode

where as open organ pipe resonates in its overtone , then

A.r2'r1:L
B.ry-ry =L/2

C.ry-2r, =25L


https://dl.doubtnut.com/l/_vqZ8CvMtlrFe
https://dl.doubtnut.com/l/_iuWUxeG4hNYl

D. 2r2 -ry = 2.5L

Answer: C

o Watch Video Solution

6.1f [, and I, are the lengths of air column for the first and second
resonance when a tuning fork frequency n is sounded on a
resonance tube, there the distance of the antinode from the top end

of resonance tube is

A2(L- 1))
1
B. 5(211 1)
I -3,
2
12 _Il

C.



https://dl.doubtnut.com/l/_iuWUxeG4hNYl
https://dl.doubtnut.com/l/_mudKqPjxIAa1

| & Watch Video Solution

7. The first overtone of an open organ pipe beats with the first
overtone of a closed organ pipe with a beat frequency 2.2Hz . The
fundamental frequency of the closed organ pipe is 110Hz, find the

lengths of the pipes . Take velocity of sound = 330m/s.

A.I, = 3.8937m
B.I, = 1.9937m
C.I,=0.9937m
D.I, = 2.8937m
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_mudKqPjxIAa1
https://dl.doubtnut.com/l/_9BOj1CZ4ou1B

8. A string under a tension of 129.6N produces 10beats/sec when it is
vibrated along with a tuning fork. When the tension in the string is
increased to 160N, it sounds in unision with the same fork. Calculate
the fundamental frequency of the tuning fork.

A. 100 Hz

B. 200 Hz

C.300 Hz

D. 400 Hz

Answer: A

o Watch Video Solution

9. A string 25cm long and having a mass of 2.5g is under tension. A
pipe closed at one end is 40cm long . When the string is set vibrating

in its first overtone and the air in the pipe in its fundamental


https://dl.doubtnut.com/l/_79ItOTk1wIXs
https://dl.doubtnut.com/l/_mu1J4E3Lt5Db

frequency, 8 beats per second are heard . It is observed that
decreasing the tencion in the string decrease the beat frequency. If
the speed of sound in air is 320m/s, find the tension in the string.
A.25.03 N
B.27.04 N

C.3701N

D.20.02 N

Answer: B

o Watch Video Solution

10. Find the temperature at which the fundamental frequency of an
organ pipe is independent of small variation in temperature in terms

of the coefficient of linear expansion ( @) of the material of the tube.


https://dl.doubtnut.com/l/_mu1J4E3Lt5Db
https://dl.doubtnut.com/l/_q2rwBXuFAk9Q

B.T,= —

0 1«
CTy=—

0 2a

T 1

D. = —

0 2¢q

Answer: D

o Watch Video Solution

11. Two identical sonometer wires have a fundamental frequency of
400 vibrations per second when kept under the same tension. What
fractional increase in the tension of one wire would cause an
occurance of 8 beats per second when both wires vibrate together
A 1%
B.2%

C.3%

D.4%


https://dl.doubtnut.com/l/_q2rwBXuFAk9Q
https://dl.doubtnut.com/l/_ZkatX9GM0Sx4

Answer: B

o Watch Video Solution

PRACTICE SHEET (EXERCISE -V) (ORGAN PIPES, BEATS) (LEVEL-l

ADVANCED) (MORE THAN ONE CORRECT ANSWER TYPE QUESTIONS)

1. Four open organ popes of different length and different gases at

same temperature as shown in figure. Let f,, f5, f- and fp be their
4
3]

fundamental frequencies then : [Take Yco, =

H, N

0,

t
( 2(/* CO,
(/2



https://dl.doubtnut.com/l/_ZkatX9GM0Sx4
https://dl.doubtnut.com/l/_ORcJNNXXC9yI

A fulfg =2

B.fg/fc=/72/28

11

C.fclfp = %

D. fp/fa = \V76/11

Answer: A::C

o Watch Video Solution

2. A closed organ pipe of length 1.2 m vibrates in its first overtone

mode . The pressue variation is maximum at

A. 0.8 m from the open end

B. 0.4 m from the open end

C. at the closed end

D. 1.0 m from the open end


https://dl.doubtnut.com/l/_ORcJNNXXC9yI
https://dl.doubtnut.com/l/_4PqaEbixB4LP

Answer: B::C

o Watch Video Solution

PRACTICE SHEET (EXERCISE -V) (ORGAN PIPES, BEATS) (LEVEL-l

ADVANCED) (LINKED COMPREHENSION TYPE QUESTIONS) (PASSAGE -l)

1. The air column in a pipe closed at one end is made to vibrate in its
third over tone by tuning fork of frequency 220Hz. The speed of
sound in air is 330m/sec. End correction may be neglected. Let P,
denote the mean pressure at any point in the pipe and AP, the
maximum amplitude of pressure vibration

Find the length of the air column

A.3.2m
B.2.625m

C.423m


https://dl.doubtnut.com/l/_4PqaEbixB4LP
https://dl.doubtnut.com/l/_px5kasAHoWAs

D.116 m

Answer: B

o Watch Video Solution

2.The air column in a pipe closed at one end is made to vibrate in its
third over tone by tuning fork of frequency 220Hz. The speed of
sound in air is 330m/sec. End correction may be neglected. Let P
denote the mean pressure at any point in the pipe and AP, the
maximum amplitude of pressure vibration
Find the length of the air column
AP,
A ——
V2
V3AP,
2

B.

C.AP,

AP,

D.—
2


https://dl.doubtnut.com/l/_px5kasAHoWAs
https://dl.doubtnut.com/l/_Kcp1hzuBpAId

Answer: A

° Watch Video Solution

3.The air column in a pipe closed at one end is made to vibrate in its
third over tone by tuning fork of frequency 220Hz. The speed of
sound in air is 330m/sec. End correction may be neglected. Let P,
denote the mean pressure at any point in the pipe and AP, the
maximum amplitude of pressure vibration

Find the length of the air column

A.P,

B.P, + AP,

P,

C.P,+ —
0" 2

D. None of these

Answer: A



https://dl.doubtnut.com/l/_Kcp1hzuBpAId
https://dl.doubtnut.com/l/_Xi8ICE6uiR3C

| o Watch Video Solution

PRACTICE SHEET (EXERCISE -V) (ORGAN PIPES, BEATS) (LEVEL-l

ADVANCED) (MATRIX MATCHING TYPE QUESTIONS)

1.In closed organ pipe at one end...............

Column - 1 Column - 11

P) Third overtone frequency is X times 13
fundamental frequency then x is
Q) Number of nodes in second overtone 274

R) Number of antinodes in second overtone 3) 5
$) nth harmonic does not exists, wheke nis  4) 7
56

AP-5Q-1,R-1,5S-5
B.P-4,Q-1,R-1,5-2,5
CP-4Q-2,R-3,5-2

D.P-3,Q-2,R-4,5-2,5

Answer: C

| o WAF_a_L vl _ e~_ ..



https://dl.doubtnut.com/l/_Xi8ICE6uiR3C
https://dl.doubtnut.com/l/_HGllmiJ6ohau

L T vvdilil VIUcO o0I1uULiornl )|

PRACTICE SHEET (EXERCISE -V) (ORGAN PIPES, BEATS) (LEVEL-lI

ADVANCED) (INTEGER TYPE QUESTIONS)

1. Two identical flutes produce fundamental notes of frequency 300
Hz at 27 °C. If the temperature of the air in one of the flutes is

increased to 31 ° C, the number of beats heard per second will be

o Watch Video Solution

2. In a standing wave pattern obtained in an open tube filled with
lodine, due to vibrations of frequency 800 cycle/sec the dist between
first node, eleventh node is found to be 1 m when the temperature
of iodine vapour is 352 °C. If the temperature is 127°C , the
distance between consecutive nodes is (in centimeters)

(approximately).

la .


https://dl.doubtnut.com/l/_HGllmiJ6ohau
https://dl.doubtnut.com/l/_N7glUteIam6C
https://dl.doubtnut.com/l/_jzkx9qRom03n

| ' Vvvatch vViaeo soiution J

3. Two sound waves of frequencies 100Hz and 102Hz and having
same amplitude 'A’ are interfering. At a stationary detector, which
can detect resultant amplitude greater than or equal to A. So, in a
given time interval of 12 seconds, finds the total duration in which

detector is active.

o Watch Video Solution

PRACTICE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL- MAIN)

(STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. To an observer, the pitch of a stationary source of sound appears
to be reduced by 20%. If the speed of sound is 340m/s then speed

and direction of the observer is

A. 86 m/s towards the source


https://dl.doubtnut.com/l/_jzkx9qRom03n
https://dl.doubtnut.com/l/_KOHRZiWn8Hsx
https://dl.doubtnut.com/l/_egjHBBzZJd6u

B. 68 m/s towards the source

C. 86 m/s away from the source

D. 68 m/s away from the source

Answer: D

o Watch Video Solution

%
2. A Car is travelling at Ems'1 and sounds horn of frequency 990

Hz. The apparent frequency heard by a police chasing the car at

1%

gms 1 where Vis velocity of sound

A. 990 Hz
B. 900 Hz
C.1000 Hz

D.O


https://dl.doubtnut.com/l/_egjHBBzZJd6u
https://dl.doubtnut.com/l/_ArJ97XIHHEQs

Answer: C

° Watch Video Solution

3.The wave length of the sound produced by a source is 0.8m. If the
source moves towards the stationary listner at 32ms~! , what is the
apparent wave length of sound if the velocity of sound is 320ms !
A.032m
B. 0.4 m from the open end

C.072m

D.0.80 m

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ArJ97XIHHEQs
https://dl.doubtnut.com/l/_A7TWy1njRhSV

4. A motor cycle starts from rest and accelerates along a straight
path at 2m/s?. At the straight point of the motor cycle there is a
stationary electric siren. How far has the motor cycle gone when the
driver hears the frequency of the siren at 94% of its value when the
motor cycle was at rest? (Speed of sound =330 ms~1)

A.98 m

B.147 m

C.196 m

D.49m

Answer: A

o Watch Video Solution

5.The wavelength of H, line in hydrogen spectrum was found 6563A

in the laboratory. If the wavelength of same line in the spectrum of a


https://dl.doubtnut.com/l/_qpO8Z0fn7aHZ
https://dl.doubtnut.com/l/_bHsrFKP21Osv

milky way is observed to be 6586A, then the recessional velocity of

the milky way will be

A.0.105 x 105ms 1
B.1.05 x 10%ms 1
C.10.5ms™ !

D. none of these

Answer: B

o Watch Video Solution

6. A vehicle sounding a whistle of frequency 256 Hz is moving on a
straight road, towards a hill with a velocity of 10 m/s. The number of
beats produced per second is (Velocity of sound =330 m/s)

A. Zero

B.10


https://dl.doubtnut.com/l/_bHsrFKP21Osv
https://dl.doubtnut.com/l/_le76nZw9Yaov

C.14

Answer: D

° Watch Video Solution

7. A source of sound and an observer are approaching each other

1
with the same speed, which is equal to (E) times the speed of

sound. The apparent relative change in frequency of source is
A. 22.2% increases
B. 22.2 % decreases
C.18.2 % decreases

D. 18.2 % increases

Answer: A


https://dl.doubtnut.com/l/_le76nZw9Yaov
https://dl.doubtnut.com/l/_r9jCS6p9hcpF

° Watch Video Solution

8. A police car moving at 22 m/s chases a motorcyclist. The police
man sounds his horn at 176 Hz, while both of them move towards a
stationary siren of frequency 165 Hz. Calculate the speed of the
motorcycle. If it is given that the motorcyclist does not observe any
beats (Velocity of sound =330 m/s)

A.33 m/s

B.22 m/s

C.zero

D.11m/s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_r9jCS6p9hcpF
https://dl.doubtnut.com/l/_UcX4N7lVA2bD

9. Earth is moving towards a stationary star with a velocity 100kms !
. If the wavelength of light emitted by the star is 50004, then the
apparent change in wavelength observed by the observer on earth
will be

A.067 A°

B.1.67A°

C.16.7A0

D. 167A°

Answer: B

o Watch Video Solution

10. A radar sends a radio signal of frequency 9 x 103Hz towards an
aircraft approaching the radar. If the reflected wave shows a

frequency shift of 3 x 103Hz the speed with which the aircraft is


https://dl.doubtnut.com/l/_seUAF7219dHO
https://dl.doubtnut.com/l/_PkQrrxiagaVL

approaching the radar in ms-1 (velocity of the rador signal is
3 x10%ms~1)

A. 150

B. 100

C.50

D. 25

Answer: C

o Watch Video Solution

PRACTICE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL-l ADVANCED)

(STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. A source S emitting sound of 300Hz is fixed on block A which is
attache to free end of a spring S, as shown in figure. The detector D

fixed on block B attached to free end of spring Sy detects this


https://dl.doubtnut.com/l/_PkQrrxiagaVL
https://dl.doubtnut.com/l/_ifnsob16FMHW

sound. The blocks A and B simultaneously displaced towards each
other thrugh a distance of 2.0m and then left to vibrate. If the
product of maximum and minimum freuquencies of sound detected
by D is K + 10%sec 2. Find K. Given the vibrational frequencies of
each block is 5/mHz. speed of sound in air = 300m/s
s 9
0000 70000

_gSA_A-B S

A.323 Hz,278.6 Hz

B.276.8 Hz, 330 Hz

C.260 Hz , 241 Hz

D.340Hz, 260 Hz

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ifnsob16FMHW

2. A detector is released from rest over a source of sound of
frequency f, = 103Hz. The frequency observed by the detector at

time t is plotted in the graph. The speed of sound in air is

(g = 10m/s?)

fHz) T

2000 Fe=wsrsm
1000 /

TN B e 4

3
1
4 o
{
Lo
o~~~
{2
N s

A.330 m/s
B.350 m/s
C.300 m/s

D.310 m/s


https://dl.doubtnut.com/l/_socN3V2uz4FI

Answer: C

° Watch Video Solution

3. A source of sound emitting a frequency 660 Hz is moving counter-
clockwise in a circular path of radius 2 metres with an angular
velocity 15 rad/s. A recorder at a distance from the source is moving

simple harmonically along a straight line with an amplitude 2

metres. The frequency of SHM is > Per second. The arrangement is
s
shown in figure. When the source is at point A the detector is at D.

Find the maximum and minimum frequencies recorded. Velocity of


https://dl.doubtnut.com/l/_socN3V2uz4FI
https://dl.doubtnut.com/l/_COSyTvi0cSIi

sound in air at this temperature can be taken as 300 m/s

_,:;\

A. 870 Hz, 480 Hz
B. 733.4 Hz, 600 Hz
C. 680 Hz, 380 Hz

D. 580 Hz, 280 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_COSyTvi0cSIi

4.When source and detector are stationary but the wind is blowing
at speed vy, the apparent wavelength ' on the wind side is related

to actual wavelength A by [take speed of sound is air as v]

Al =2
VW

B.Al=—)
1%

CAl = (Viy+ V)‘—/

Answer: C

° Watch Video Solution

5. An observer starts moving with uniform acceleration a' towards in

stationary sound source of frequency f. As the observer approaches


https://dl.doubtnut.com/l/_h2tdf5Ef7YoC
https://dl.doubtnut.com/l/_D370mKTc3WF0

the source, the apparent frequency f' heard by the observer varies

with time t as:

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_D370mKTc3WF0
https://dl.doubtnut.com/l/_QCiHYBHmNjwa

6. A sounding body of negligible dimension emiting a frequency of
150 Hz is dropped from a height. During its fall under gravity it
passes near a ballon moving up with a constant velocity of 2 m/s .
One second after is started to fall , the difference in the frequency
observed by the man in ballon just before and just after crossing the

body will be (given that velocity of sound =300 m/s , g = 10m/s?)

B.6
C.8

D.4

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_QCiHYBHmNjwa

7. When the medium moves and the source and observer are

stationary:

A. A changes

B. A remains constant

C.frequency changes

D. none of these

Answer: A

° Watch Video Solution

8. A source of sound attached to the bob of a simple pendulum
execute SHM . The difference between the apparent frequency of
sound as received by an observer during its approach and recession

at the mean frequency of the source . The velocity of the source at


https://dl.doubtnut.com/l/_ueMQV8gXJReI
https://dl.doubtnut.com/l/_HTOF2IIbBlr0

the mean position is ( velocity of sound in the air is 340m/s)

[Assume velocity of sound < < velocity of sound in air ]

A. 14 m/s

B.3.4 m/s

C.1.7 m/s

D.21m/s

Answer: B

o Watch Video Solution

9. A car moving with a velocity v, overtakes a person moving with a

velocity v, . The ratio of frequencies of sound Just before and after


https://dl.doubtnut.com/l/_HTOF2IIbBlr0
https://dl.doubtnut.com/l/_XPYn7443jhD2

overtaking, is:

W -
_*-

A

A
—
I

;_

N | N e’

C+V1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_XPYn7443jhD2

PRACTICE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL-l ADVANCED)

(MORE THAN ONE CORRECT ANSWER TYPE QUESTIONS)

1. Consider a source of sound S, and an observer P. The source emits
sound of frequency N,. The frequency observed by P is found to be
N, if P approaches S at a speed v and S is stationary; N, if S
approaches P at a speed v and P is stationary and N, if each of P and
S has speed v/2 towards one another

A.ny =n,; =ny

B.n; <n,

C.n3 > n

D. ny lies between ng and n,

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_Blr2bWWG14hI
https://dl.doubtnut.com/l/_lM8u1d87FwU9

2. A source of sound emitting a sound of frequency f, and detector
are moving with same speed v, as shown in the figure at t = 0. Take

velocity of sound wave to be v (>> v ).

¥
For this situation mark out the correct statement(s)

A.The frequency received by the detector is always greater than

fo
B. Initially, frequency received by the detector is greater than f,

becomes equal to fO, and then decreases with the time.


https://dl.doubtnut.com/l/_lM8u1d87FwU9

C.Frequency received by the detector is equal to f, at
t = dcotby/ (2v0)

D. Frequency received by the detector can never be equal to f,

Answer: B::C

o Watch Video Solution

3. Choose the correct option (S)?

A. When a source of sound move towards a stationary observer

the wavelength of the sound as heard by the observer is less

than the original wavelength of the source.

B. When both observer and the source, of sound moves towards

each other, the wave length of the sound as heard by the

observer is less than the wavelength of the original sound.


https://dl.doubtnut.com/l/_lM8u1d87FwU9
https://dl.doubtnut.com/l/_CMpL7aSwTnyA

C.When both observer and the source of sound moves away

from each other, the wavelength of the sound as heard by the

observer is less than the wavelength of the original sound.

D. When an observer moves away from a stationary source, the

wavelength of the sound heard by the observer is less than the

wavelength of the original sound.

Answer: A::B::C

o Watch Video Solution

4. A source 'S' emitting a sound of frequency 300 Hz is fixed on block
‘A while detector is fixed on block 'B' detects the sound. The block ‘A
and 'B' are simultaneously displaced towards each other through a

distance of 1 m and then left to vibrate. If the velocity of sound in air


https://dl.doubtnut.com/l/_CMpL7aSwTnyA
https://dl.doubtnut.com/l/_lmoZG9Twx5Jj

is 340ms ™! and S,, S are identical the frequency of block A is 2Hz.

Then

A. Maximum velocity of detector is 4mms ™!

B. Maximum frequency detected by detector is 323 Hz
(approximately)
C. Minimum frequency detected by detector is 278 Hz
(approximately)

i
D. The phase difference between S and D is 1

Answer: A::B::C

o Watch Video Solution

PRACTICE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL-l ADVANCED)

(LINKED COMPREHENSION TYPE QUESTIONS) (PASSAGE -l)



https://dl.doubtnut.com/l/_lmoZG9Twx5Jj

2m/s

As shown if Fig. a vibrating tuning fork of frequency 512 Hz is moving

m m
towards the wall with a speed 2—. Take speed of sound as v = 340 —
s S

and answer the following questions.
Q. Suppose that a listener is located at rest between the tuning fork
and the wall. Number of beats heard by the listener per second will
be

A 4

B.3

C.0

D.1


https://dl.doubtnut.com/l/_CgtzI0qi9JBl

Answer: C

° Watch Video Solution

2m/s

As shown if Fig. a vibrating tuning fork of frequency 512 Hz is moving

m m
towards the wall with a speed 2;. Take speed of sound as v = 340;
and answer the following questions.

Q. If the listener, along with the source, is moving towards the wall

m

with the same speed i.e., 2—, such that the source remains between
S

the listerner and the wall, number of beats heard by the listerner per

second will be


https://dl.doubtnut.com/l/_CgtzI0qi9JBl
https://dl.doubtnut.com/l/_aroZ6WbySCHm

A3

B.8

C.0

D.6

Answer: D

° Watch Video Solution

2m/s

As shown if Fig. a vibrating tuning fork of frequency 512 Hz is moving

m m
towards the wall with a speed 2;. Take speed of sound as v = 340g


https://dl.doubtnut.com/l/_aroZ6WbySCHm
https://dl.doubtnut.com/l/_RN00WGZyrBwA

and answer the following questions.

Q. If the listerner along with the source is moving towards the wall

m
with the same speed i.e, 2—, such that he (listener) remains
S

between the source and the wall, number of beats heard by him will
be

A 2

B.6

C.8

D.4

Answer: B

o Watch Video Solution

PRACTICE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL-l ADVANCED)

(LINKED COMPREHENSION TYPE QUESTIONS) (PASSAGE -ll)



https://dl.doubtnut.com/l/_RN00WGZyrBwA

1. A source is moving along a circle X% + Y? = R? with constant speed

3307
= ——=m/s in clockwise direction while on observer is stationary

v
* 63

at point (2R,0) with respect to the centre of circle frequency emitted

by the source is f [velocity of sound V=330 m/s]

IR
N
(10,00 ?T___:h'gn 5
" RO

Maximum frequency heard by observer

()

R \/gR)(R \/§R)
B l=o—/—/— W= - —

2° 2 2’ 2

V3R /3R )(\/§R V3 )

\ 272 272
(V3R R
D. T’E)(O’ -R)

Answer: D


https://dl.doubtnut.com/l/_Xd3dBvFeqe3a

° Watch Video Solution

2. A source is moving along a circle X?+ Y% = R? with constant

3307
speed V, = 6—\/§m/s in clockwise direction while on observer is

stationary at point (2R,0) with respect to the centre of circle

frequency emitted by the source is f [velocity of sound V=330 m/s]

Maximum frequency heard by observer

* .vE-n]f
61/3 ]

_6\/5-71 f



https://dl.doubtnut.com/l/_Xd3dBvFeqe3a
https://dl.doubtnut.com/l/_Oo9IuQe0lHe9

6\/3
|

Answer: B

o Watch Video Solution

3. A source is moving along a circle X%+ Y? = R? with constant

330m
speed V= ﬁm/s in clockwise direction while on observer is

stationary at point (2R,0) with respect to the centre of circle

frequency emitted by the source is f [velocity of sound V=330 m/s]

Maximum frequency heard by observer

A. (\/5 + nn)l;


https://dl.doubtnut.com/l/_Oo9IuQe0lHe9
https://dl.doubtnut.com/l/_WVrLWhzFKJgC

6+HY

6 f

6\/§-JTV
63 f
6\/54‘7'[ V4

D. — -
( 61/3 )f

B.

Answer: D

o Watch Video Solution

4. A man of mass 50kg is runing on a plank of mass 150kg with speed
of 8m/s relative to plank as shows in the figure (both were initially at
rest and velocity of man with respect to ground any how remains
constant). Plank is placed on smooth horizontal surface. The man,
while running, whistle with frequency f,. A detected (D) placed on
plank detects frequency. The man jumps off with same velocity (w.r.t.
to ground) from point D and slides on the smooth horizontal
surface [Assume coefficient of friction between man and horizontal

is zero]. The speed of sound in still medium is 330m/s. Answer the


https://dl.doubtnut.com/l/_WVrLWhzFKJgC
https://dl.doubtnut.com/l/_r5dpCwS8L7dC

following questions on the basis of above situations.

The frequency of sound detected by detector D, before man jumps

of the plank is

332

. ﬁfo
330

. 32_2f0
328

C. ﬁfo

328
" 338 fo

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_r5dpCwS8L7dC
https://dl.doubtnut.com/l/_yYJNTwf4ivfD

5. A man of mass 50kg is runing on a plank of mass 150kg with speed
of 8m/s relative to plank as shows in the figure (both were initially at
rest and velocity of man with respect to ground any how remains
constant). Plank is placed on smooth horizontal surface. The man,
while running, whistle with frequency f,. A detected (D) placed on
plank detects frequency. The man jumps off with same velocity (w.r.t.
to ground) from point D and slides on the smooth horizontal
surface [Assume coefficient of friction between man and horizontal
is zero]. The speed of sound in still medium is 330m/s. Answer the

following questions on the basis of above situations.

The frequency of sound detected by detector D, before man jumps

of the plank is


https://dl.doubtnut.com/l/_yYJNTwf4ivfD

A.
"
A
B *
p =
C.
1“"-._.-1‘
D o
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_yYJNTwf4ivfD

PRACTICE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL-l ADVANCED)

(LINKED COMPREHENSION TYPE QUESTIONS) (PASSAGE -liI)

1. A man of mass 50kg is runing on a plank of mass 150kg with speed
of 8m/s relative to plank as shows in the figure (both were initially at
rest and velocity of man with respect to ground any how remains
constant). Plank is placed on smooth horizontal surface. The man,
while running, whistle with frequency f,. A detected (D) placed on
plank detects frequency. The man jumps off with same velocity (wur.t.
to ground) from point D and slides on the smooth horizontal
surface [Assume coefficient of friction between man and horizontal
is zero]. The speed of sound in still medium is 330m/s. Answer the

following questions on the basis of above situations.


https://dl.doubtnut.com/l/_voY1lwGnH3HK

The frequency of sound detected by detector D, before man jumps

of the plank is

332
34 fo
330
320 fo

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_voY1lwGnH3HK

PRACTICE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL-l ADVANCED)

(MATRIX MATCHING TYPE QUESTIONS)

1. The following figures in the Column-ll indicate the direction of
motion of source and the observer match the corresponding graph
in Column-l drawn between the apparent frequency. and time V) is
the velocity of observer V. the velocity of source, and n, the

frequency of the source

Cobuman - | Colwman - U

I'|‘
1 .
At e g
e
n
B) XF T P —
¥, ©
i S
& —
C) A=— 0w § 2 "
0y
B
v & -
Dy Aa— 5w 17}

o Watch Video Solution



https://dl.doubtnut.com/l/_MbvpWFiNUhtd

PRACTICE SHEET (EXERCISE -VI) (DOPPLER EFFECT) (LEVEL-I ADVANCED)

(INTEGER TYPE QUESTIONS)

1. Two trains are moving towards each other at speed of 144 km/hr
and 54 km/hr relative to the ground. The second sounds a whistle of
frequency 710 Hz, the frequency of this whistle as heard by a
passenger in the first train after the trains have crossed each other

is x x 102Hz , what is value of x. (v = 340 m/s)

o Watch Video Solution

2. A car with a horn of frequency 620 Hz travels towards a large wall
at a speed of 20ms ! the frequency of echo of sound as heard by the

driver is x x 102Hz , what is the value of x (velocity of sound -330m/s

o Watch Video Solution



https://dl.doubtnut.com/l/_Aycm0VnqX4y0
https://dl.doubtnut.com/l/_Z9JHt7UqpTzL

3. One train is approaching an observer at rest and another train is
receding him with same velocity 4ms-! . Both the trains blow
whistles of same frequency of 243 Hz. The beat frequency in Hz as

heard by the observer is (speed of sound in air=320ms 1)

o Watch Video Solution

4. The frequency of a source of sound as measured by an observer
when the source is moving towards him with a speed of 30 m/s is
720 Hz. The apparent frequency when the source is moving away
after crossing the observer is x x 102Hz what is the value of x. ...

(velocity of sound is 330 m/s)

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL -1 MAIN) (STRAIGHT OBJECTIVE

TYPE QUESTIONS)



https://dl.doubtnut.com/l/_AB90hK8G1Wqb
https://dl.doubtnut.com/l/_MgeGVHNTG8Ov

1. The intensity of a sound wave gets reduced by 20 % on passing
through a slab. The reduction intensity on passage through two
such consecutive slabs

A.40 %

B. 36 %

C.30 %

D. 50 %

Answer: B

o Watch Video Solution

2. A string of length | is stretched by 1/30 and transverse waves in
the string are found to travel at a speed v. Speed of transverse

waves when the string is stretched by 1/15 will be :


https://dl.doubtnut.com/l/_XsrpMgs8vIrQ
https://dl.doubtnut.com/l/_14b5nZYUBlZq

B. 2v
C. 2\/5\/0

D. \/Evo

Answer: D

o Watch Video Solution

3. The speed of a wave on a string is 150 m/s when the tension is 120
N . The percentage increase in the tension in order to raise the wave
speed by 20% is

A. 44 %

B. 40 %

C.20%


https://dl.doubtnut.com/l/_14b5nZYUBlZq
https://dl.doubtnut.com/l/_HRmjtpmfQjjz

D.10 %

Answer: A

o Watch Video Solution

4. A string of mass m and length | is hanging from ceiling as shown

in the Fig. Wave in string move upward. v,and vy are the speed of


https://dl.doubtnut.com/l/_HRmjtpmfQjjz
https://dl.doubtnut.com/l/_fuXAAgao03nP

wave at A and B respectively. Then vpis :

C. <y

D. \/sz


https://dl.doubtnut.com/l/_fuXAAgao03nP

Answer: A

° Watch Video Solution

5. Two vibrating tunign forks produce progessive waves given by

y1 = 4sin500nt and y,2sin506rt.

Number of beat produced pre minture is .

A.3 beats/s with intensity ratio between

equal to 2

B.3 beats/s with intensity ratio between

equal to 9

C.6 beats/s with intensity ratio between

equal to 2

D.6 beats/s with intensity ratio between

equal to 9

maxima and

maxima and

maxima and

maxima and

minima

minima

minima

minima


https://dl.doubtnut.com/l/_fuXAAgao03nP
https://dl.doubtnut.com/l/_STW8Zlj8O1zJ

Answer: B

o Watch Video Solution

6. two waves of wavelengths 2 m and 2.02 m respectively, moving
with the same velocity superpose to produce 2 beats per second.
The velocity of the wave is

A.400.0 m/s

B.402.0 m/s

C.404.0 m/s

D. 406.0 m/s

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_STW8Zlj8O1zJ
https://dl.doubtnut.com/l/_TW9LbZvR7I9X

7. A glass tube of 1.0m length is filled with water . The water can be
drained out slowly at the bottom of the tube . If a vibrating tuning
fork of frequency 500c/s is brought at the upper end of the tube and
the velocity of sound is 330m/s, then the total number of resonances
obtained will be

A 4

B.3

C.2

D.1

Answer: B

o Watch Video Solution

8. An object producing a pitch of 100 h=Hz approaches a stationary

person in a straight line with a velocity of 200 m/s. Velocity of sound


https://dl.doubtnut.com/l/_1FmzWms1hHYF
https://dl.doubtnut.com/l/_qi1cxQBroiit

is 300 m/s. The person will note a change in frequency, as the object

flies past him equal to

A. 1440 Hz

B.240 Hz

C. 1200 Hz

D. 960 Hz

Answer: D

o Watch Video Solution

9.1n an experiment it was found that a sonometer in its fundamental
mode of vibration and a tuning fork gave 5 beats when length of
wire is 1.05 metre or 1 metre. The velocity of tranverse waves in

sonometer wire when its length is 1m

A.400 m/s


https://dl.doubtnut.com/l/_qi1cxQBroiit
https://dl.doubtnut.com/l/_Mf0lzPW7VUS7

B.210 m/s

C.420 m/s

D. 450 m/s

Answer: C

o Watch Video Solution

10. A person with vibrating tuning fork of frequency 338 Hz is moving
towards a vertical wall with speed of 2ms ! Velocity of sound in air is
340ms ! The number of beats heard per second is

A2

B.4

C.6

D.8


https://dl.doubtnut.com/l/_Mf0lzPW7VUS7
https://dl.doubtnut.com/l/_54zR0rnTsoa8

Answer: B

° Watch Video Solution

11. Two pulses in a stretched string whose centres are initially 8 cm
apart are moving towards each other as shown in the figure. The
speed of each pulse is 2 cm/s. After 2 second, the total energy of the

pulses will be

B

A. zero

B. purely kinetic

C. purely potential


https://dl.doubtnut.com/l/_54zR0rnTsoa8
https://dl.doubtnut.com/l/_NNx4ldTvihuR

D. partly kinetic and partly potential

Answer: B

o Watch Video Solution

12. A string of length 0.4 m and mass 102 kg is tightly clamped at its
ends. The tension in the string is 1. 6 N. identical wave pulses are
produced at one end at equal intervals of time At. The value of At
which allows construction tnterference betwenn successive pulses is
A.0.05s
B.0.10 s

C.0.20s

D.040s

Answer: B



https://dl.doubtnut.com/l/_NNx4ldTvihuR
https://dl.doubtnut.com/l/_gkwDM6GEdGFq

| " vvatch viaeo soiution J

13. The extension in a string obeying Hooke's law is x. The speed of
transverse wave in the stretched string is v. If the extension in the
string is increased to 1.5x, the speed of transverse wave will be
A122v
B.0.61v

C.1.50v

D.0.75v

Answer: A

o Watch Video Solution

14. The displacement of a particle in a periodic motion is given by

y = 4cos?(t/2)sin(1000t) . This displacement may be considered as


https://dl.doubtnut.com/l/_gkwDM6GEdGFq
https://dl.doubtnut.com/l/_Y3fJz4MPNWBW
https://dl.doubtnut.com/l/_WebpuWOJac69

the result superposition of n independent harmonic oscillations.

Here,nis

A. two

B. three

C.four

D. five

Answer: B

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL -l1)(LECTURE SHEET ADVANCED)

(MORE THAN ONE CORRECT ANSWER TYPE QUESTIONS)

1.y(x, t) = 0.8/ [(4x +56)% + 5] represent a moving pulse, where x and

y are in metres and t is in seconds, then


https://dl.doubtnut.com/l/_WebpuWOJac69
https://dl.doubtnut.com/l/_KL8gwntMCq3z

A. pulse is moving in +x -direction

B. ih 2 seconds it will travel a distance of 2.5 m

C. its maximum displacement is 0.16 m

D. it is symmetric pulse

Answer: B::C

° Watch Video Solution

2.In a wave motion y = asin(kx - wt), y can represent :-

A. electric field

B. magnetic field

C.displacement

D. pressure

Answer: A::B::C::D


https://dl.doubtnut.com/l/_KL8gwntMCq3z
https://dl.doubtnut.com/l/_RXbfT3QmRlVR

° Watch Video Solution

3. As a wave propagates

A. the wave intensity remains constant for a plane wave

B.the wave intensity decreases as the inverse of the distance

from the source for a spherical Wave

C.the wave intensity decreases as the inverse square of the

distance from the source for a spherical wave

D. total intensity of the spherical wave over the spherical surface

centred at the source remains constant at all times

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_RXbfT3QmRlVR
https://dl.doubtnut.com/l/_nfvCamPJLQmH

ADDITIONAL PRACTICE EXERCISE (LEVEL -lI)(LECTURE SHEET ADVANCED)

(MATRIX MATCHING TYPE QUESTIONS)

1. Let is consider the following diagram in which a block of mass M is
being supported by a uniform rope of mass 1 kg and length 10
metre, a pulse is created at the bottom of the rope and it reaches
the top. In column | the value of M in kg is given and in column I

time (in sec) after which the pulse reaches the top is given. Match

them
Colomn - 1 Codumn - 1
A) 1 P 242 -3)
B) 2 W 245 -2)
)3 1 12+
D)4 8 ASI-1

o Watch Video Solution

2. Consider a situation (i) that two sound waves,

y1 = (0.2m)sin504n(t - x/300) and y, = (0.6m)sin496n(t - x/300), are


https://dl.doubtnut.com/l/_XIgU7DE87Rxl
https://dl.doubtnut.com/l/_3Gt6ChywbnfI

superimposed. Consider another situation (ii) that two sound waves,
Y'1 = (0.4m)sin504n(t - x/300) and y', = (0.4m)sin504n(t + x/300), are
superimposed.

Match the Column-l and Column-Ii

olun Ik
- B Y T
{A) In situafion (i) (p) Stationary Wﬂ\r?saretormed
(B) In situation (i) {q) There will be the phenomenon of

(C) When two waves of same frequency and | (r) Amplitude of the resultant wave
amplitude and traveiling in opposite directions will vary perind.ically_wuhpmm;n_

(D) ¥ the intensity of sound altemately increases | (s) Amplitude of the resultant wave
and decreases periodically as a result of will vary periodically
superposition of waves of slightly different
frequency

(t) Amplitude -of the resultant
wave is constant .~

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL -l1)(LECTURE SHEET ADVANCED)

(LINKED COMPREHENSION TYPE QUESTIONS) (PASSAGE-)

1. A child playing with a long rope ties one end holds the other. The
rope is stretched taut along the horizontal. The child shakes the end

he is holding, up and down, in a sinusoidal manner with amplitude


https://dl.doubtnut.com/l/_3Gt6ChywbnfI
https://dl.doubtnut.com/l/_gu2hhsTxmAkT

10cm and frequency 3 Hz.

Speed of the wave is 15m/s and, at t = 0, displacement at the child's
end is maximum positive. Assuming that there is no wave reflected
from the fixed end, so that the waves in the rope are plane
progressive waves, answer the following quetions.

(Also assume that the wave propagates along the positive x -
direction.)

A wave function that describe the wave in the given sutuation is

A.y=(0.m) cos[(2 rad / m) x-(12.5rad / s) t]
B.y =(0.1m) cos[(1.26 rad / m) x - (18.8 rad / s) t]
C.y=(0.1m) sin[(1.5rad / m) x- (10 rad / s) t]

D.y=(0.Im) sin[(2 rad / m) x- (4 rad / s) t]

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_gu2hhsTxmAkT

2. A child playing with a long rope ties one end holds the other. The
rope is stretched taut along the horizontal. The child shakes the end
he is holding, up and down, in a sinusoidal manner with amplitude
10cm and frequency 3 Hz.

Speed of the wave is 15m/s and, at t = 0, displacement at the child's
end is maximum positive. Assuming that there is no wave reflected
from the fixed end, so that the waves in the rope are plane
progressive waves, answer the following quetions.

(Also assume that the wave propagates along the positive x-
direction.)

Phase difference between the child,s end and a point 2.5m from the

child's end will be

A.y=-0.1m) cos (18.8rad /s) t

B.y=(01m)cos (125rad /s) t

C.y=(01m)sin(4rad/s)t

D.y=-(01m)sin (10rad /s) t


https://dl.doubtnut.com/l/_PoXLjkpNQyDS

Answer: A

o Watch Video Solution

3. A child playing with a long rope ties one end holds the other. The
rope is stretched taut along the horizontal. The child shakes the end
he is holding, up and down, in a sinusoidal manner with amplitude
10cm and frequency 3 Hz.

Speed of the wave is 15m/s and, at t = 0, displacement at the child's
end is maximum positive. Assuming that there is no wave reflected
from the fixed end, so that the waves in the rope are plane
progressive waves, answer the following quetions.

(Also assume that the wave propagates along the positive x-
direction.)

Phase difference between the child,s end and a point 2.5m from the

child's end will be

>
NS


https://dl.doubtnut.com/l/_PoXLjkpNQyDS
https://dl.doubtnut.com/l/_6GF63HNPZYxa
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Answer: D

o Watch Video Solution

4. A child playing with a long rope ties one end holds the other. The
rope is stretched taut along the horizontal. The child shakes the end
he is holding, up and down, in a sinusoidal manner with amplitude
10cm and frequency 3 Hz.

Speed of the wave is 15m/s and, at t = 0, displacement at the child's
end is maximum positive. Assuming that there is no wave reflected
from the fixed end, so that the waves in the rope are plane
progressive waves, answer the following quetions.

(Also assume that the wave propagates along the positive x-


https://dl.doubtnut.com/l/_6GF63HNPZYxa
https://dl.doubtnut.com/l/_5r2FEFs47wiz

direction.)

Phase difference between the child,s end and a point 2.5m from the

child's end will be

A.3m/s

B.4.5m/s

C.zero

D.12.5m/s

Answer: C

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL -l1)(LECTURE SHEET ADVANCED)

(LINKED COMPREHENSION TYPE QUESTIONS) (PASSAGE-II)

1. One end of a long rope is tied to a fixed vertical pole. The rope is

stretched horizontally with a tension 8 N. Let us consider the length


https://dl.doubtnut.com/l/_5r2FEFs47wiz
https://dl.doubtnut.com/l/_2TuOo0nIpFrD

of the rope to be along X-axis. A sample harmonic oscillator at x =0
generates a transverse wave of frequency 100 Hz and amplitude 2 cm
along the rope. Mass of a unit length of the rope is 20 gm/m.
Ignoring the effect of gravity, answer the following questions
Wavelength of the wave is

A.50 cm

B.20 cm

C.8cm

D.32 cm

Answer: B

o Watch Video Solution

2. One end of a long rope is tied to a fixed vertical pole. The rope is
stretched horizontally with a tension 8 N. Let us consider the length

of the rope to be along X-axis. A sample harmonic oscillator at x =0


https://dl.doubtnut.com/l/_2TuOo0nIpFrD
https://dl.doubtnut.com/l/_2VlHk6GMGLDk

generates a transverse wave of frequency 100 Hz and amplitude 2 cm
along the rope. Mass of a unit length of the rope is 20 gm/m.
Ignoring the effect of gravity, answer the following questions
Wavelength of the wave is
A.The wave propagates with a fixed and any particle of the
medium vibrates with the same fixed speed
B. The wave propagates with a fixed speed but any particle of the
medium vibrates with a variable speed
C. The wave propagates with a variable speed but arty particle of
the medium vibrates with some fixed speed

D. The wave propagates with a variable speed and arty particle of

the medium also vibrates with a variable speed

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_2VlHk6GMGLDk

3. One end of a long rope is tied to a fixed vertical pole. The rope is
stretched horizontally with a tension 8 N. Let us consider the length
of the rope to be along X-axis. A sample harmonic oscillator at x =0
generates a transverse wave of frequency 100 Hz and amplitude 2 cm
along the rope. Mass of a unit length of the rope is 20 gm/m.
Ignoring the effect of gravity, answer the following questions

Maximum magnitude of transverse acceleration of any point on the

rope will be nearly

A. 7888m/s?

B. 8244m/s?

C.9277m/s?

D. 3333m/s?

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_j7YCi3u12nVv

ADDITIONAL PRACTICE EXERCISE (LEVEL -l1)(LECTURE SHEET ADVANCED)

(INTEGER TYPE QUESTIONS)

1. The displacement of a wave disturbance propagating in the

positive x-direction is given by

1 1
att=0andy= ——— att=2s
y 1+ (x-1)?

y= 1+x2

where, x and y are in meter. The shape of the wave disturbance does

not change during the propagation. what is the velocity of the wave?

o Watch Video Solution

2. In a sonometer wire, the tension is maintained by suspending a
50.7 kg mass from the free end of the wire. The suspended mass has
a volume of 0.0075m>. The fundamental frequency of vibration of the
wire is 260 Hz. If the suspended mass is completely submerged in

water, the fundamental frequency will become Hz.

o Watch Video Solution



https://dl.doubtnut.com/l/_fobKIctELzAo
https://dl.doubtnut.com/l/_8pGhobxxB780

3. A string with tension T and mass per unit length p is clamped
down at x=0 and at x=L. at t=0, the string is at rest and displaced in

the y-direction

o) = s 2mx o X
,0) = 2sin— + 2sin—
¥(x, 0) = 2sin—— + 2sin—

Q. The string is released at t=0, and it starts to oscillate. the

displacement of string at time t is

o Watch Video Solution

4. A gas is a mixture of two parts by volume of hyprogen and part by
volume of nitrogen at STP. If the velocity of sound in hydrogen at
0 °Cis 1300m/s . Find the velocity of sound in the gaseous mixure at

27 °C.

o Watch Video Solution



https://dl.doubtnut.com/l/_8pGhobxxB780
https://dl.doubtnut.com/l/_pHYkcMsifHTU
https://dl.doubtnut.com/l/_ZJT9YPgnDr20

5. A uniform rope of mass of 0.1 kg and length 2.45 m hangs from the
ceiling. The time taken by a transverse wave to travel the full length

of rope is n sec. Then n

° Watch Video Solution

6. One end of each of two identical springs, each of force constant
0.5N/m are attached on the opposite sides the a wooden block of
mass 0.01kg. The other ends of the spring are connected to separate
rigid supports such that the springs are unstrtched and are collinear
in a horizontal plane. To the wooden piece is fixed a pointer which
touches a vertically moving plane paper. The wooden piece kept on a
smooth horizontal table is now displaced by 0.02m along the line of
springs and released. If the speed of paper is 0.1m/s, find the

equation of the path traced by the pointer on the paper and the


https://dl.doubtnut.com/l/_w0CXnj9uDhPf
https://dl.doubtnut.com/l/_qvwlMmjiiWbq

distance between two consecutive maximum on this path.

U U

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE PRACTICE SHEET (ADVANCED) (MORE

THAN ONE CORRECT ANSWER TYPE QUESTIONS)

1. In case of superposition of waves (at x = 0). y; = 4sin(1026mt) and

¥, = 2sin(1014stt)

A. the frequency of resulting wave is 510 Hz

B. the amplitude of resulting wave varies of frequency 3 Hz

C. the frequency of beats is 6 Hz


https://dl.doubtnut.com/l/_qvwlMmjiiWbq
https://dl.doubtnut.com/l/_dHoIcGievUbJ

D. the ratio of maximum to minimum intensity is 9

Answer: A::B::C::D

o Watch Video Solution

2. The vibrations of a string of length 60 cm fixed at both ends are

X
represented by the equation y = 4sin(E )COS(967Tt), where x and y

are in cm and t in seconds.

(a)What is the maximum displacement of a point at x = 5cm?
(b)Where are the nodes located along the string?

(c)What is the velocity of the particle at x=7.5cm and t=0.25s?
(d)Write down the equations of the component waves whose

superposition gives the above wave.

A. maximum displacement of a particle at a point at x=tcm is 4

am


https://dl.doubtnut.com/l/_dHoIcGievUbJ
https://dl.doubtnut.com/l/_iHh6l336YrNE

B. third node is formed at 30 cm from one end of the string
C. the velocity of a particle at x=7.5 cm and t =0.25 s is zero

D. equations of the component waves whose superposition gives

X
the above equation are y1=251n(1—5—96n) and

2 = 96
= i +
y2 Sin 15 7U

Answer: B::C::D

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE PRACTICE SHEET (ADVANCED) (LINKED

COMPREHENSION TYPE QUESTIONS)

1. An oscillator of frequency 680Hz drives two speakers . The speakers
are fixed on a vertical pole at a distance 3m from each other as

shown in Fig. 7103. A person whose height is almost the same as


https://dl.doubtnut.com/l/_iHh6l336YrNE
https://dl.doubtnut.com/l/_DjmreIcpIw1W

that of the lower speaker walks towards the lower speaker in a
direction perpendicular to the pole. Assuming that there is no
reflection of sound from the ground and speed of sound is

v = 340m/s , answer the following questions.

Person approaches
along this direction

As the person walks towards the pole , his distance from the pole
when he first hears a minimum in sound intensity is nearly

A. 146 m

B.179m

C.1001m

D.224 m


https://dl.doubtnut.com/l/_DjmreIcpIw1W

Answer: B

° Watch Video Solution

2. An oscillator of frequency 680Hz drives two speakers . The
speakers are fixed on a vertical pole at a distance 3m from each
other as shown in Fig. 7.103. A person whose height is almost the
same as that of the lower speaker walks towards the lower speaker
in a direction perpendicular to the pole. Assuming that there is no
reflection of sound from the ground and speed of sound is

v = 340m/s , answer the following questions.

1e

Person approaches
along this direction



https://dl.doubtnut.com/l/_DjmreIcpIw1W
https://dl.doubtnut.com/l/_ACApRMTNlUEO

How far is the person from the pole when he hears a minimum in

sound intensity a second time ?

A.56m

B.7.8 m

C.124 m

D.17.6m

Answer: A

o Watch Video Solution

3. An oscillator of frequency 680Hz drives two speakers . The
speakers are fixed on a vertical pole at a distance 3m from each
other as shown in Fig. 7.103. A person whose height is almost the
same as that of the lower speaker walks towards the lower speaker
in a direction perpendicular to the pole. Assuming that there is no

reflection of sound from the ground and speed of sound is


https://dl.doubtnut.com/l/_ACApRMTNlUEO
https://dl.doubtnut.com/l/_tGLWErwz1u8Y

v = 340m/s , answer the following questions.

1e
1

Person approaches
along this direction

!
,1_

As the person walks toward the pole , the total number of times that

the person hears a minimum in sound intensity will be

A2

B.8

C.4

D.6

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_tGLWErwz1u8Y

4. An oscillator of frequency 680Hz drives two speakers . The
speakers are fixed on a vertical pole at a distance 3m from each
other as shown in Fig. 7.103. A person whose height is almost the
same as that of the lower speaker walks towards the lower speaker
in a direction perpendicular to the pole. Assuming that there is no
reflection of sound from the ground and speed of sound is

v = 340m/s , answer the following questions.

Person approaches
aleng this direction

i
‘1

At some instant , when the person is at a distance 4m from the pole,
the wave function ( at the person's location) that describes the

waves coming from the lower speaker y = Acos(kx - wt) , where A is


https://dl.doubtnut.com/l/_tGLWErwz1u8Y
https://dl.doubtnut.com/l/_cBe8z3HmgNPk

the amplitude , w = 2nv with v = 680Hz (given) and k = 2m/A
Wave function ( at the person's location) that describes waves
coming from the upper speaker can be expressed as :

A.y = Acos(kx - wt + 1)

B.y = Acos(kx - ot + 1/2)

C.y = Acos(kx - wt + 2m)

3n
D.y = Acos kx—wt+?

Answer: C

° Watch Video Solution

5. A vertical pipe open at both ends is partially submerged in water .
A tuning fork is unknown frequency is placed near the top of the
pipe and made to vibrate . The pipe can be moved up and down and

thus length of air column the pipe can be adjusted. For definite


https://dl.doubtnut.com/l/_cBe8z3HmgNPk
https://dl.doubtnut.com/l/_P0mHAcgEU8ye

lengths of air column in the pipe, standing waves will be set up as a
result of superposition of sound waves travelling in opposite
directions. Smallest value of length of air column , for which sound
intensity is maximum is 10cm[ take speed of sound , v = 344m/s].
Answer the following questions.
Frequency of the tuning fork is
A. At the closed end of the air column, there is a displacement
node and also a pressure node
B. At the closed end of the air column, there is a displacement
node and a pressure antinode
C. At the closed end of the air column, there is a displacement
antinode and a pressure node

D. At the closed end of the air column, there is a displacement

antinode and also a pressure antinode

Answer: B



https://dl.doubtnut.com/l/_P0mHAcgEU8ye

o Watch Video Solution

6. A vertical pipe open at both ends is partially submerged in water .
A tuning fork is unknown frequency is placed near the top of the
pipe and made to vibrate . The pipe can be moved up and down and
thus length of air column the pipe can be adjusted. For definite
lengths of air column in the pipe, standing waves will be set up as a
result of superposition of sound waves travelling in opposite
directions. Smallest value of length of air column , for which sound
intensity is maximum is 10cm[ take speed of sound ,v = 344m/s].
Answer the following questions.

Frequency of the tuning fork is

A. 1072 Hz

B.940 Hz

C. 860 Hz

D.533 Hz


https://dl.doubtnut.com/l/_P0mHAcgEU8ye
https://dl.doubtnut.com/l/_RjR0hsOH03YL

Answer: C

° Watch Video Solution

7. A vertical pipe open at both ends is partially submerged in water .
A tuning fork is unknown frequency is placed near the top of the
pipe and made to vibrate . The pipe can be moved up and down and
thus length of air column the pipe can be adjusted. For definite
lengths of air column in the pipe, standing waves will be set up as a
result of superposition of sound waves travelling in opposite
directions. Smallest value of length of air column , for which sound
intensity is maximum is 10cm[ take speed of sound ,v = 344m/s].
Answer the following questions.

Frequency of the tuning fork is

A.30cm

B.45cm


https://dl.doubtnut.com/l/_RjR0hsOH03YL
https://dl.doubtnut.com/l/_XNGzMDWsZpj8

C.20cm

D.50 cm

Answer: A

° Watch Video Solution

8. A vertical pipe open at both ends is partially submerged in water .
A tuning fork is unknown frequency is placed near the top of the
pipe and made to vibrate . The pipe can be moved up and down and
thus length of air column the pipe can be adjusted. For definite
lengths of air column in the pipe, standing waves will be set up as a
result of superposition of sound waves travelling in opposite
directions. Smallest value of length of air column , for which sound
intensity is maximum is 10cm[ take speed of sound ,v = 344m/s].
Answer the following questions.

Length of air column for third resonance will be


https://dl.doubtnut.com/l/_XNGzMDWsZpj8
https://dl.doubtnut.com/l/_VaiPQxKbnLg0

A.30cm

B.45 cm

C.20cm

D.50 cm

Answer: D

o Watch Video Solution

9. A vertical pipe open at both ends is partially submerged in water .
A tuning fork is unknown frequency is placed near the top of the
pipe and made to vibrate . The pipe can be moved up and down and
thus length of air column the pipe can be adjusted. For definite
lengths of air column in the pipe, standing waves will be set up as a
result of superposition of sound waves travelling in opposite
directions. Smallest value of length of air column , for which sound

intensity is maximum is 10cm[ take speed of sound ,v = 344m/s].


https://dl.doubtnut.com/l/_VaiPQxKbnLg0
https://dl.doubtnut.com/l/_ICPKWrLpcIq0

Answer the following questions.

Frequency of the tuning fork is

A. 3400 Hz

B. 2500 Hz

C. 4300 Hz

D.1720 Hz

Answer: C

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE PRACTICE SHEET (ADVANCED) (INTEGER

TYPE QUESTIONS)

1. A source emitting sound of frequency 180 Hz is placed in front of a
wall at a distance of 2 m from it. A detector is also placed in front of

the wall at the same distance from it. Find the minimum distance


https://dl.doubtnut.com/l/_ICPKWrLpcIq0
https://dl.doubtnut.com/l/_da4uDykvWsY4

between the source and the detector for which the detector detects

a maximum of sound. Speed of sound in air = 360ms"".

=8

.

o Watch Video Solution

2. A sonometer wire under tension of 63 N vibrating in its
fundamental mode is in resonance with a vibrating tuning fork. The
vibrating portion of that sonometer wire has a length of 10 cm and a
mass of 1 g. The vibrating tuning fork isnow moved away from the
vibrating wire with a constant speed and an observer standing near
the sonometer hears one beat per second. Calculate the speed with
which the tuning fork is moved if the pseed of sound in air is 300

m/s.

° Watch Video Solution



https://dl.doubtnut.com/l/_da4uDykvWsY4
https://dl.doubtnut.com/l/_E26QfBIJu07h

3. Two radio stations broadcast their programs at the same
amplitude A, and at slightly different frequencies w; and w,
respectively, where w, - w; = 103Hz. A detector receives the signals
from the two stations simultaneously. It can detect signals only of
intensity > 2A2,

(i) Find the time intervals between successive maxima of the
intensity of the signal received by the detector

(ii) Find the time for which the detector remains idle in each cycle of

the intensity of the signal

° Watch Video Solution

4. A cylinder of length 1m is divided by a thin perfectly flexible
diaphragm in the middle. It is closed by similar flexible diaphragams
at the ends. The two chambers into which it is divided contain
hydrogen and oxygen. The two diaphragms are set in vibrations of

same frequency. What is the minimum frequency of these


https://dl.doubtnut.com/l/_zvG7EFNHyYKi
https://dl.doubtnut.com/l/_W9V1TWZSEtUg

diaphragms for which the middle diaphragm will be motionless?
Velocity of sound in hydrogen is 1100m/s and that in oxygen is

300m/s.

o Watch Video Solution

5. A train approaching a hill at a speed of 40 km/h sounds a whistle
of frequency 580 Hz when it is at a distance of 1 km from the hill. A
wind with a speed of 40 km/h is blowing in the direction of motion
of the train. Find the frequency of the whitle as heard by an observer

on the hill.

o Watch Video Solution

6. A source of sound of frequency 1.8 kHz moves uniformly along a
straight line at a distance 250 m from observer. The velocity of

source is 0.8 C where C is the velocity of sound. Find out te


https://dl.doubtnut.com/l/_W9V1TWZSEtUg
https://dl.doubtnut.com/l/_NWOxwbVSDJPM
https://dl.doubtnut.com/l/_MTdcqJWLtH5c

frequency of sound received by observer (in kHz) at the moment

when the source gets closest to him.

o Watch Video Solution

7. A boy sitting on a swing which is moving to an angle of 30 ° from
the vertical is blowing a whistle which has a frequency of 100 Hz. The
whistle is at 2.0 m from the point of support of the swing. A girl
stands in front of the swing. The maximum frequency she will hear is

nearly 10* Hz (velocity of sound 330 m/s,g= 9.8m/s?). Find x

o Watch Video Solution

8. A driver in a stationary car horns which produces sound waves
having frequency 2000 Hz. The waves are directed normally towards

a reflecting wall. If the wall approaches the car with a velocity u =3.3


https://dl.doubtnut.com/l/_MTdcqJWLtH5c
https://dl.doubtnut.com/l/_ijBrPnL4xTNm
https://dl.doubtnut.com/l/_n4kBAe4ICfge

m/s. The change in the frequency of sound after reflection from the

wall is x%. Then x

o Watch Video Solution

9. A sonometer wire fixed at one end has a solid mass M hanging
from its other end to produce tension in it. It is found that a 70cm
length of wire produces a certain fundamental frequency when
plucked. When the same mass M is hanging in water completely
submerged in it, it is found that the length of the wire has to be
changed by 5cm in order that it will produced the same fundamental
frequency. The density of the material of mass M hanging from the

wire is 7.26 x 10" .Find n .

° Watch Video Solution



https://dl.doubtnut.com/l/_n4kBAe4ICfge
https://dl.doubtnut.com/l/_nOuNz2GDkogT

10. A band playing music at a frequency f is moving towards a wall at
a speed v;. A motorist is following the band with a speed v, . If vis
the speed of sound, the expression for the beat frequency heard by

n(V+ Vi )V,
the motorist is .Thenn

(-4

o Watch Video Solution

EXAMPLE

1. The equation for the displacement of a stretched string is given by

t X

y = 4sin2n —0.02 - ﬁ

where y and x are in cm and t in sec.
Determine the (a) direction in which wave is propagating (b)
amplitude (c) time period (d) frequency (e) angular frequency (t)

wavelength (g) propagation constant (h) velocity ofwave (i) phase

constant and (j) the maximum particle velocity.



https://dl.doubtnut.com/l/_Ei4mSyxFrGus
https://dl.doubtnut.com/l/_64euatcLaU55

| o Watch Video Solution

2. A wave on a string is described by y(x, t) = Acos(kx - wt). (a) Graph
Ys Vys and a, as function of x for time t=0. (b) consider the following
points on the string: (i) x=0,(ii) x = nt/4k, (iii) x = n/2k, (iv)x = 3m/4k,
(V)x = n/k, (vi)x = 5m/4k, (vii)x = 3m/2k, (viii) x = 7n/4k. For a particle
at each of these points at t=0, describes in words whether the
particle is moving and in what direction, and whether the particle is

speeding up, slowing down, or instantaneously not acceleraring.

o Watch Video Solution

3. A transverse wave is traelling along a string from left to right. The
fig. represents the shape of the string (snap-shot) at a given instant.

At this instant

(A) Which points have an upward velocity , (B) which points have


https://dl.doubtnut.com/l/_64euatcLaU55
https://dl.doubtnut.com/l/_QYS2PRtSLbEU
https://dl.doubtnut.com/l/_lRIOEivFFFNX

downward velocity
(C) which point have zero velocity , (D) which point have maximum

magnitude of velocity.

o Watch Video Solution

4. A transverse wave is traelling along a string from left to right. The
fig. represents the shape of the string (snap-shot) at a given instant.

At this instant

(A) Which points have an upward velocity , (B) which points have


https://dl.doubtnut.com/l/_lRIOEivFFFNX
https://dl.doubtnut.com/l/_UuovcXqT7bOR

downward velocity

(C) which point have zero velocity , (D) which point have maximum

magnitude of velocity.

o Watch Video Solution

5. A transverse wave is traelling along a string from left to right. The
fig. represents the shape of the string (snap-shot) at a given instant.

At this instant

(A) Which points have an upward velocity , (B) which points have


https://dl.doubtnut.com/l/_UuovcXqT7bOR
https://dl.doubtnut.com/l/_wujJOFJhKe3t

downward velocity

(C) which point have zero velocity , (D) which point have maximum

magnitude of velocity.

o Watch Video Solution

6. A transverse wave is traelling along a string from left to right. The
fig. represents the shape of the string (snap-shot) at a given instant.

At this instant

(A) Which points have an upward velocity , (B) which points have


https://dl.doubtnut.com/l/_wujJOFJhKe3t
https://dl.doubtnut.com/l/_lmAZbA4tCp3r

downward velocity
(C) which point have zero velocity , (D) which point have maximum

magnitude of velocity.

o Watch Video Solution

7. A sinusoidal wave trsvelling in the positive direction on a

stretched string has amplitude 2.0cm, wavelength 1.0m and velocity

oy
5.0m/s.Atx =0andt=0itis given that y = 0 and Y < 0. Find the

wave function y(x, t).

° Watch Video Solution



https://dl.doubtnut.com/l/_lmAZbA4tCp3r
https://dl.doubtnut.com/l/_l1z5pKrhKDXp

8. Figure shows a snapshot of a sinusoidal travelling wave taken at
t = 0.3s.The wavelength is 7.5cm and the amplitude is 2cm. If the
crest P was at x = Oat t = 0, write the equation of travelling wave.

=8

L

o Watch Video Solution

9. A wire of uniform cross-section is stretched berween two points |
w apart. The wire is fixed at one end und u weight of 9 kg is hung
over a pulley at the other end produces fundamental frequency of
750 Hz.

(@) What is the velocity of transverse waves propagating in the wire ?
(b) If now the suspended weight is submerged in a liquid of density
(5/9) that of the weight, what will be the velocity and frequency of

the waves propagating along the wire ?

| ° Watch Video Solution


https://dl.doubtnut.com/l/_l1z5pKrhKDXp
https://dl.doubtnut.com/l/_UdR5XmpIAaUa
https://dl.doubtnut.com/l/_xAQc47QumqGD

10. A wire of uniform cross-section is stretched berween two points |
w apart. The wire is fixed at one end und u weight of 9 kg is hung
over a pulley at the other end produces fundamental frequency of
750 Hz.

(a) What is the velocity of transverse waves propagating in the wire ?
(b) If now the suspended weight is submerged in a liquid of density
(5/9) that of the weight, what will be the velocity and frequency of

the waves propagating along the wire ?

o Watch Video Solution

11. A uniform thin rope of length 12 m and mass 6 kg hangs vertically
from a rigid support and block of mass 2kg is attached to its free
end. A transverse short wave-train of wavelength 6 cm is produced at
the lower end of the rope. What is the wavelength of the wavetrain

(in cm) when it reaches the top of the rope?


https://dl.doubtnut.com/l/_xAQc47QumqGD
https://dl.doubtnut.com/l/_n65ImyPTe6Dn
https://dl.doubtnut.com/l/_hlOFY6F1Hzse

° Watch Video Solution

12. A wave pulse starts propagating in the +x-direction along a non-
uniform wire of length 10 m with mass per unit length given by
[ = [y + ax and under a tension of 100 N. find the time taken by a
pulse to travel from the lighter end (x=0) to the heavier end.

Ho = 10%kg/m and a=9x10”(-3) kg/m”(2).

° Watch Video Solution

13. A thin string is held at one end and oscillates so that,

y(x = 0, t) = 8sindt(cm)

Neglect the gravitattional force. The string's linear mass density is
0.2kg/m and its tension is 1N. The string passes through a bath filled
with 1kg water. Due to friction heat is transferred to the bath. The
heat transfer efficiency is 50 % . Calculate how much time passes

before the temperature of the bath rises one degree kelvin?


https://dl.doubtnut.com/l/_hlOFY6F1Hzse
https://dl.doubtnut.com/l/_fWvhUbFnUYvu
https://dl.doubtnut.com/l/_0szfNcSlhtX4

° Watch Video Solution

14. In Figure. two pulses travel along a string in opposite directions.

The wave speed v is 2.0 mls and the pulses are 6.0 cm apart at t =0.

6 0o —mo

(a) Sketch the wave patterns when t is equal to 20 ms.

(b) In what form (or type) is the energy ofthe pulse at t= 15 ms?

o Watch Video Solution

15. The vibrations of a string of length 60 cm fixed at both ends are

X
represented by the equation y = 4sin(1—5 )cos(967tt), where x and y


https://dl.doubtnut.com/l/_0szfNcSlhtX4
https://dl.doubtnut.com/l/_Ygqe3aLtVLjF
https://dl.doubtnut.com/l/_89H92alZ9lWJ

are in cm and t in seconds.

(a)What is the maximum displacement of a point at x = 5cm?
(b)Where are the nodes located along the string?

(c)What is the velocity of the particle at x=7.5cm and t=0.25s?
(d)Write down the equations of the component waves whose

superposition gives the above wave.

° Watch Video Solution

16. The vibrations of a string of length 60 cm fixed at both ends are

X
represented by the equation y = 4sin(1—5 )cos(96nt), where x and y

are in cm and t in seconds.

(a)What is the maximum displacement of a point at x = 5cm?
(b)Where are the nodes located along the string?

(c)What is the velocity of the particle at x=7.5cm and t=0.25s?
(d)Write down the equations of the component waves whose

superposition gives the above wave.



https://dl.doubtnut.com/l/_89H92alZ9lWJ
https://dl.doubtnut.com/l/_sVY9qcKurhF0

| &J Watch Video Solution

17. The vibrations of a string of length 60 cm fixed at both ends are

X
represented by the equation y = 4sin(1—5 )cos(96nt), where x and y

are in cm and t in seconds.

(a)What is the maximum displacement of a point at x = 5cm?
(b)Where are the nodes located along the string?

(c)What is the velocity of the particle at x=7.5cm and t=0.25s?
(d)Write down the equations of the component waves whose

superposition gives the above wave.

o Watch Video Solution

18. The vibrations of a string of length 60 cm fixed at both ends are

X
represented by the equation y = 4sin(1—5 )cos(96nt), where x and y

are in cm and t in seconds.


https://dl.doubtnut.com/l/_sVY9qcKurhF0
https://dl.doubtnut.com/l/_YDIVPgejJKBD
https://dl.doubtnut.com/l/_jII73M7blHhh

(a)What is the maximum displacement of a point at x = 5cm?
(b)Where are the nodes located along the string?

(c)What is the velocity of the particle at x=7.5cm and t=0.25s?
(d)Write down the equations of the component waves whose

superposition gives the above wave.

° Watch Video Solution

19. A standing wave is formed by two harmonic waves,
y; = Asin(kx - wt) and y, = Asin(kx + wt) travelling on a string in
opposite directions. Mass density is 'p' and area of cross section is S.
Find the total mechanical energy between two adjacent nodes on

the string.

o Watch Video Solution



https://dl.doubtnut.com/l/_jII73M7blHhh
https://dl.doubtnut.com/l/_xLRMkXUNvtH2

20. A sonometer wire has a length 114 cm between two fixed ends.
Where should two bridges be placed to so as divide the wire into

three segments whose fundamental frequencies are in the ratio 1:3:4

o Watch Video Solution

21. A string 120 cm in length sustains a standing wave, with the
points of string at which the displacement amplitude is equal to \/5
mm being separated by 5.0 cm, Find the maximum displacement

amplitude. Also find the harmonic corresponding to this wave.

o Watch Video Solution

22. An aluminium wire of cross-sectional area (10’6)m2 is joined to a

steel wire of the same cross-sectional area. This compound wire is


https://dl.doubtnut.com/l/_pktDOnIq3xNn
https://dl.doubtnut.com/l/_qy7FyrfptDgS
https://dl.doubtnut.com/l/_hSePHzioV2we

stretched on a sonometer pulled by a weight of 10kg. The total
length of the compound wire between the bridges is 1.5m of which
the aluminium wire is 0.6m and the rest is steel wire. Transverse
vibrations are setup in the wire by using an external source of
variable frequency. Find the lowest frequency of excitation for which
the standing waves are formed such that the joint in the wire is a

node. What is the total number of nodes at this frequency? The
density of aluminium is 2.6 x (103)kg/m3 and that of steel is

1.04 x 1O4kg/m2(g = 10m/52)

o Watch Video Solution

23. Determine the speed of sound waves in water, and find the
wavelength of a wave having a frequency of 242 Hz.

Take B =2 x 10°Pa.

water

o Watch Video Solution



https://dl.doubtnut.com/l/_hSePHzioV2we
https://dl.doubtnut.com/l/_9OTfzKILByiK
https://dl.doubtnut.com/l/_yTBKOVWRASZi

24. Three component sinusoidal waves progressing in the same

directions along the same path have the same period but their

A A
amplitudes are A, 5 and 3 The phases of the variation at any

T
position x on their path at time t = Oare0, - 5 and -7 respectively.

Find the amplitude and phase of the resultant wave.

° Watch Video Solution

25. Two sources of intensity I and 4l are used in an interference
experiment. Find the intensity at a point where the waves from two
sources superimpose with a phase difference of (a) zero, (b) /2, (c)

m and (d) ratio of maximum and minimum intensity.

° Watch Video Solution

26. In a Hali, a person recives direct sound waves from a source 120m

away. He also receives wave from the same source which reach him


https://dl.doubtnut.com/l/_yTBKOVWRASZi
https://dl.doubtnut.com/l/_sfwY4ZRsYXL9
https://dl.doubtnut.com/l/_k5Uo8d2RRgvE

after being reflected from the 25m high ceilling at a point half way
between them. The two waves interface construtively for wave

length (in meters).

o Watch Video Solution

27. Two speakeer connected to the same source of fixed frequency
are placed 2m apart in a box. A sensitive microphone placed at a
distance of 4m from the midpoint alon the perpendicular bisector
shown maximum response. The box is slowly rotated till the speaker
are in line with the microphone, The distance between the midpoint
of the speakers and the microphone remains unchanged. Exactly 5
maximum responses (inculuding the initial and last one) and
observed in the microphone in doing this. The wavelength of the

sound wave is (0.x) meter. Find the value of x.

° Watch Video Solution



https://dl.doubtnut.com/l/_k5Uo8d2RRgvE
https://dl.doubtnut.com/l/_sMb12BawrPCn
https://dl.doubtnut.com/l/_1ORVqOBLdAds

28. Two sound sources S; and S, emit pure sinusoidal waves in
phase. If the speed of sound is 350 m/s,
(a) For what frequencies does constructive interference occur at P?

(b) For what frequencies does destructive interference occur at P?

=

2m im
[ —k

5,

e

o Watch Video Solution

29. Two coherent narrow slits emitting sound of wavelength A in the
same phase are placed parallet to each other at a small separation

of 2A . The sound is delected by maving a delector on the screen at a


https://dl.doubtnut.com/l/_1ORVqOBLdAds
https://dl.doubtnut.com/l/_fNpGBQQ9QntW

distance D( > > A) from the slit S; as shows in figure. Find the

distance y such that the intensity at P is equal to intensityat O.

2 | tP
a3 —> y
5 ST °
H— p —>
Screen

o Watch Video Solution

30. If two sund waves

X X
Y= O.3sin596n[t —] and y, = 0.5sin604m [t - —] are

© 330 330
superposed, what will be the

(a) frequency of resultant wave

b) frequency at which the amplitude of resultant waves varies


https://dl.doubtnut.com/l/_fNpGBQQ9QntW
https://dl.doubtnut.com/l/_RIn1CyU6gwck

(c) Frequency at which beats are produced. Find also the ratio of

maximum and minimum intensities of beats.

o Watch Video Solution

31. A tuning fork produces 4 beats per second with another tuning
fork of frequency 256 Hz. The first one is now loaded with a little wax
and the beat frequency is found to increase to 6 per second. What

was the original frequency of the tuning fork ?

o Watch Video Solution

32. An engine approaches a hill with a constant speed. When it is at
a distance of 0.9 km it blows a whistle, whose echo is heard by the
driver after 5 sec. If the speed ofsound in air is 330 m/s, calculate the

speed of the engine.

o Watch Video Solution



https://dl.doubtnut.com/l/_RIn1CyU6gwck
https://dl.doubtnut.com/l/_doScb2crQdpg
https://dl.doubtnut.com/l/_suihpEnkst16

33. A person standing between two parallel hills fires a gun. He hears

the first echo after 5 S and a second echo after 5 S If speed of
sound is 332m/s , Calculate the distance between the hills. When wiill

he hear the third echo?

o Watch Video Solution

34. For a certain organ pipe, three successive resonance frequencies
are observer at 425, 595 and 765H, respectively. Taking the speed of
sound in air to be 340m/s, (a) explain whether the pipe is closed at
one or open at boyh ends. (b) determine the fundamental frequency

and length of the pipe.

o Watch Video Solution



https://dl.doubtnut.com/l/_suihpEnkst16
https://dl.doubtnut.com/l/_rkVuVkNcpkCJ
https://dl.doubtnut.com/l/_VDVvengruhtz

35. A tube 1.0m long is closed at one end. A stretched wire is placed
near the open end. The wire is 0.3m long and a mass of 0.01kg . It is
held fixed at both ends and vibrates in its fundamental mode. It sets
the air column in the tube into vibration at its fundamental
frequency by resonance. Find

(a) the frequency of oscillation of the air column and

(b) the tension in the wire.

Speed of sound in air =330m/s .

o Watch Video Solution

36. Two open organ pipes 80 and 81 cm long found to give 26 beats
in 10 sec, when each is sounding its fundamental note. Find the

velocity of sound in air.

° Watch Video Solution



https://dl.doubtnut.com/l/_bjSxa6pkSdKx
https://dl.doubtnut.com/l/_ivbAnxBFASv8
https://dl.doubtnut.com/l/_i5wkKOlL3wdX

37. A cylinder of length 1m is divided by a thin perfectly flexible
diaphragm in the middle. It is closed by similar flexible diaphragams
at the ends. The two chambers into which it is divided contain
hydrogen and oxygen. The two diaphragms are set in vibrations of
same frequency. What is the minimum frequency of these
diaphragms for which the middle diaphragm will be motionless?
Velocity of sound in hydrogen is 1100m/s and that in oxygen is

300m/s.

o Watch Video Solution

38. Two tuning forks with natural frequencies 340 Hz each move
relative to a stationary observer. One fork moves away from the
observer, while the other moves towards the observer at the same

speed. The observer hears beats of frequency 3 Hz. Find the speed of

m
the tuning forks (speed of sound is 340g).

o Watch Video Solution



https://dl.doubtnut.com/l/_i5wkKOlL3wdX
https://dl.doubtnut.com/l/_1nrsyBFeySaB

39. When a train is approaching the observer, the frequency of the
whistle is 100 cps. When it has passed the observer, it is 50 cps. The

frequency when the observer moves with the train, is :

° Watch Video Solution

40. A siren emitting a sound of frequency 1000H, moves away from
you towards a cliff at a speed of 10m/s .

(@) What is the frequency of the sound you hear coming directly
from the sirven ?

(b) What is the frequency of sounds you hear reflected off the cliffb ?
(c) What beat frequency would you hear ? Take the speed of sound in

air as 330m/s .

o Watch Video Solution



https://dl.doubtnut.com/l/_1nrsyBFeySaB
https://dl.doubtnut.com/l/_jCxuWWT5WmpQ
https://dl.doubtnut.com/l/_KdKXVRK4fP2O

41. A car approaching a crossing C at a speed of 20m/s sounds a
horn of frequency 500H, when 80m from the crossing . Speed of
sound in air is 330m/s . What frequency is heard by an observer (at
rest) 60m from the crossing on the straight road which crosses car

road at right angles ?

o Watch Video Solution

42. A whistle of frequency 540H, rotates in a circle of radius 2mat a
linear speed of 30m/s . What is the lowest and highest frequency
heard by an observer a long distance away at rest with respect to
the centre of circle ? Take speed of sound of sound in air as 330m/s.

Can the apparent frequency be ever equal to actual ?

° Watch Video Solution



https://dl.doubtnut.com/l/_xFxuj4aSs9ly
https://dl.doubtnut.com/l/_KQnIGsbKADnM

43. A source of sound is moving along a circular orbit of radius 3 m
with an angular velocity of 10 rad/s. A sound detector located far
away from the source is executing linear S.H.M. along the line BD
(see Fig. 14.413) with an amplitude BC = CD=6m. The frequency of
oscillation of the detector is 5/m per second. The source is at the
point BA when the detector is at the point B. If the source epiits a
continuous sound wave of frequency 340 Hz, find the maximum and

the minimum frequencies recorded by the detector.

o Watch Video Solution

44. A galaxy moves with respect to us so that sodium light of 589.0

nm is observed at 589.6 nm. The speed of the galaxy is

° Watch Video Solution



https://dl.doubtnut.com/l/_fcMeKPvYStkj
https://dl.doubtnut.com/l/_bNBqMlXzZlz4

EXERCISE (LONG ANSWER QUESTIONS)

1. Explain the formation of standing waves in a string clamped at

both ends and discuss the various modes of vibration.

° Watch Video Solution

2. What are Harmonics and Overtones? How are they formed in an
open pipe? Derive the eqautions for the frequencies of the harmonic

produced in an open pipe.

o Watch Video Solution

3. How are stationary waves formed in a closed pipe? Explain the

various modes of vibrations in a closed pipe and establish the


https://dl.doubtnut.com/l/_bNBqMlXzZlz4
https://dl.doubtnut.com/l/_sLoRwThqqJR1
https://dl.doubtnut.com/l/_8DmAFeYpGiyT
https://dl.doubtnut.com/l/_ShCWutjdmaUO

relation between their frequencies.

o Watch Video Solution

4. What is Doppler effect? Find an expression for the apparent
frequency heard when the source is in motion and the listener is at

rest. What is the limitation of Doppler effect?

o Watch Video Solution

5. What is Doppler effect? Find an expression for the apparent
frequency heard when the source is in motion and the listener is at

rest. What is the limitation of Doppler effect?

o Watch Video Solution

EXERCISE (SHORT ANSWER QUESTIONS)



https://dl.doubtnut.com/l/_ShCWutjdmaUO
https://dl.doubtnut.com/l/_uI1oBhuCoxBA
https://dl.doubtnut.com/l/_JuYHKl749UiP
https://dl.doubtnut.com/l/_a1313TPfTKvt

1. What are transverse waves? Explain with an example.

o Watch Video Solution

2. What is a plane progressive simple harmonic wave ? Establish

equation for this wave in two different forms.

o Watch Video Solution

3. Explain the reflection of waves in string at fixed end and free end.

o Watch Video Solution

4. State the laws of vibrating strings.

o Watch Video Solution



https://dl.doubtnut.com/l/_a1313TPfTKvt
https://dl.doubtnut.com/l/_YDOH4OWJOmXN
https://dl.doubtnut.com/l/_znq5QViRgRFZ
https://dl.doubtnut.com/l/_pwENkQ5Y2ynM

5. Explain the harmonic on a stretched string with sutiable

illustrations.

o Watch Video Solution

6. What are forced vibrations ? Give one example to illustrate your

answer.

o Watch Video Solution

7. What are .beats. ? Explain their production. State the necessary

conditions for the production of beats.

o Watch Video Solution

8. What is resonance ? What is resonant frequency ?



https://dl.doubtnut.com/l/_kqZNEQN03yJF
https://dl.doubtnut.com/l/_vLXrffA5crQM
https://dl.doubtnut.com/l/_D3t5hN7oS7jL
https://dl.doubtnut.com/l/_XVOoexmc1Ecr

| o Watch Video Solution

9. Explain the reflection of waves at closed and open ends.

o Watch Video Solution

10. Draw diagrams to show the various modes of vibration in (i) an

open pipe and (ii) a closed pipe.

o Watch Video Solution

11. Explain the formation of standing waves in a string clamped at

both ends and discuss the various modes of vibration.

o Watch Video Solution



https://dl.doubtnut.com/l/_XVOoexmc1Ecr
https://dl.doubtnut.com/l/_vYzWD5PU0b7o
https://dl.doubtnut.com/l/_THmwCFhKcLwi
https://dl.doubtnut.com/l/_cxklc8pLqFtS

12. What are the applications of Doppler effect?

o Watch Video Solution

13. Name the three characteristics of sound.

o Watch Video Solution

EXERCISE (VERY SHORT ANSWER QUESTIONS)

1. Name the parameters of a progressive wave?

o Watch Video Solution

2. How are the wave velocity v, frequency n and wavelength A of a

wave related? Derive the relationship.


https://dl.doubtnut.com/l/_RknngD8RO9vH
https://dl.doubtnut.com/l/_X6sDlF4SXcU3
https://dl.doubtnut.com/l/_3FDlCGSk6cOV
https://dl.doubtnut.com/l/_w19S3TidORcV

o Watch Video Solution

3. State two differences between light and sound waves.

o Watch Video Solution

4. What is the distance between two crests with a phase difference

of 4m?

o Watch Video Solution

5. What is the phase difference between a compression and next

rarefaction?

o Watch Video Solution



https://dl.doubtnut.com/l/_w19S3TidORcV
https://dl.doubtnut.com/l/_UtxBOGtHgz3I
https://dl.doubtnut.com/l/_XyzdLovFE2Xf
https://dl.doubtnut.com/l/_gxzJk0GvFlBG

6. What type of mechanical waves do you expect to exist in (a)

vacuum (b) air (c) inside water (d) rock (e) on the surface of a liquid.

o Watch Video Solution

7.1s it possible to have longitudinal waves on a string? A transverse

wave on a steel rod?

o Watch Video Solution

8. How many times a particle will reach maximum displacement

during the time taken by the wave to advance by one wavelength?

° Watch Video Solution



https://dl.doubtnut.com/l/_tDfFxHGFJ5lC
https://dl.doubtnut.com/l/_ZjaANGYQNJDo
https://dl.doubtnut.com/l/_AHMtH8k0PeeU

9. How can you say that the equation y = Asin(wt = kx) represents a

progressive wave?

o Watch Video Solution

©
10. What is the significance of in the case of P in the case of a

progressive wave given by y = Asin(wt - kx) ?

o Watch Video Solution

11. State the principle of superposition of waves.

o Watch Video Solution

12. What are the conditions required for a wave to get reflected?

o Watch Video Solution



https://dl.doubtnut.com/l/_pJNxgIvNOGBD
https://dl.doubtnut.com/l/_044tHjnqSaY8
https://dl.doubtnut.com/l/_8vvmCS3cTMUw
https://dl.doubtnut.com/l/_qpn3ZEKrGmYX

13. What is the phase difference between the incident wave and the
reflected wave in the following ?
1. Wave reflected from rigid boundary.

2. Wave reflected from free boundary.

o Watch Video Solution

14. When sound waves travel from air to water which of these

remains constant ?

o Watch Video Solution

15. What is a stationary wave? What is the distance between a node

and the succeeding antinode of a stationary wave?

o Watch Video Solution



https://dl.doubtnut.com/l/_qpn3ZEKrGmYX
https://dl.doubtnut.com/l/_GhRAjRFMYeQ3
https://dl.doubtnut.com/l/_wTzaZuMBxYrm
https://dl.doubtnut.com/l/_c2wnuHi6Rkzn

16. Which type of waves are formed due to vibrations of stretched

strings?

o Watch Video Solution

17. When stretched string vibrates in two segments, how many

nodes and antinodes will be there?

o Watch Video Solution

18. What is the frequency of 9™ overtone on a stretched string of

length I and linear density 'm’, when the tension is "T"?

o Watch Video Solution



https://dl.doubtnut.com/l/_c2wnuHi6Rkzn
https://dl.doubtnut.com/l/_pyrT4VKKDAGV
https://dl.doubtnut.com/l/_OPcrr6wiVhrT
https://dl.doubtnut.com/l/_bcivAdv6HvF7

19. If a stretched string is plucked at the centre

o Watch Video Solution

20. A wire of length 'I' is vibrating in three segments. What is the

wavelength of the note emitted?

o Watch Video Solution

21. What is the ratio of the frequency of fouth overtone to the

fundamental frequency of a stretched string?

° Watch Video Solution

22. What happens to the fundamental frequency of a stretched

string when the tension is quadrupled?



https://dl.doubtnut.com/l/_mtfe4HRR5ryx
https://dl.doubtnut.com/l/_W8zlmjVZAuDZ
https://dl.doubtnut.com/l/_NBTMs7DZr5Mu
https://dl.doubtnut.com/l/_FzCNVG9LVnqK

| o Watch Video Solution

23. What happens to the fundamental frequency of a stretched

string when its linear density becomes 1/4 of its intial value?

o Watch Video Solution

24. Two identical wires on a sonometer, are stretched with the same

tension 'T'. if their lengths are in the ratio 1:2 what is the ratio of

their frequencies?

o Watch Video Solution

25. When do the paper riders on a sonometer wire fly off?

o Watch Video Solution



https://dl.doubtnut.com/l/_FzCNVG9LVnqK
https://dl.doubtnut.com/l/_oMXopDTqtpUV
https://dl.doubtnut.com/l/_gSIMEFSXBOMW
https://dl.doubtnut.com/l/_JKrbi7hNA3Dx
https://dl.doubtnut.com/l/_Z7JFqsvvYaVw

26. When temperature increases, the frequency of a tuning fork

o Watch Video Solution

27. What happens to the frequency of a tuning fork.

When it is loaded with little wax.

o Watch Video Solution

28. What happens to the frequency of a tuning fork.

When it is filled?

o Watch Video Solution

29. At resonance, the amplitude of forced oscillations is

o Watch Video Solution



https://dl.doubtnut.com/l/_Z7JFqsvvYaVw
https://dl.doubtnut.com/l/_DMHFcmeeRTTb
https://dl.doubtnut.com/l/_RKbKe3cw8iRE
https://dl.doubtnut.com/l/_iF8gpKcxuEtq

30. State the condition for the resonance to occur.

o Watch Video Solution

31. The soldiers marching on a suspended bridge are advised to go

out of steps. Why ?

o Watch Video Solution

32. Light can travel in vacuum but not sound, becaouse

o Watch Video Solution

33. Discuss Newton’s formula for velocity of sound in air medium and

apply Laplace’s correction.

| |


https://dl.doubtnut.com/l/_iF8gpKcxuEtq
https://dl.doubtnut.com/l/_1NWlC3HIvsz0
https://dl.doubtnut.com/l/_XZVExd134lbI
https://dl.doubtnut.com/l/_mreMVOBuGfmC
https://dl.doubtnut.com/l/_3z7m1H3REezR

[ W Watch Video Solution ]

34."The velocity of sound is generally greater in solids than in gas at

N.TP." Why?

o Watch Video Solution

35. The velocity of sound in oxygen in lesser than in

hydrogen.Explain.

o Watch Video Solution

vP
36. Use the formula v = \/; to explain why the speed of sound in
air

(a) is independent of pressure,


https://dl.doubtnut.com/l/_3z7m1H3REezR
https://dl.doubtnut.com/l/_GQy1leuK4khk
https://dl.doubtnut.com/l/_8MixjLOBOwAC
https://dl.doubtnut.com/l/_DkvJLA3maqoB

(b) increases with temperature,

(c) increases with humidity.

o Watch Video Solution

vP
37. Use the formula v = \/; to explain why the speed of sound in
air
(a) is independent of pressure,

(b) increases with temperature,

(c) increases with humidity.

° Watch Video Solution

38. Three identical sound waves pass through an air column, a brass
rod and an oil pipe of same length. In which of the three will it take

the least time to reach the other end?

° Watch Video Solution



https://dl.doubtnut.com/l/_DkvJLA3maqoB
https://dl.doubtnut.com/l/_pyOFrMJ97rc2
https://dl.doubtnut.com/l/_UCjZwfGdKiG5

39. Does the law of conservation of energy hold good in case of

interference of waves? Explain.

o Watch Video Solution

40. Two identical travelling waves, moving in the same direction are
out of phase by /2 rad. What is the amplitude of the resultant wave

in terms of the common amplitude y . of the two combining waves?

o Watch Video Solution

41. What is the resultant displacement of the particles when a

compression falls on a rarefaction?

° Watch Video Solution



https://dl.doubtnut.com/l/_UCjZwfGdKiG5
https://dl.doubtnut.com/l/_8PYag5FTvQlW
https://dl.doubtnut.com/l/_hDizlxtuVb6w
https://dl.doubtnut.com/l/_SNERuWiotECb
https://dl.doubtnut.com/l/_78XRhLoIz1pv

42. What happens when a crest falls on the crest during

superposition of waves?

o Watch Video Solution

43. What are beats? What is beat frequency?

o Watch Video Solution

44. Mention the applications of beats,

o Watch Video Solution

45. Distinguish between interference and beats.

o Watch Video Solution



https://dl.doubtnut.com/l/_78XRhLoIz1pv
https://dl.doubtnut.com/l/_N6vDNLzojAOm
https://dl.doubtnut.com/l/_yI4qnIINgwN2
https://dl.doubtnut.com/l/_R06WqGwfdOHi
https://dl.doubtnut.com/l/_ek3UksDPfZ9M

46. Two waves of frequencies 256 & 250 are forming beats. What will

be the beat frequency?

o Watch Video Solution

47. A sound wave travelling along an air column of a pipe gets
reflected at the open end of the pipe. What is the phase difference

between the incident and reflected waves at the open end?

o Watch Video Solution

48. What is the ratio of frequencies of harmonics in an air column of

same length in a closed pipe.

o Watch Video Solution



https://dl.doubtnut.com/l/_ek3UksDPfZ9M
https://dl.doubtnut.com/l/_O62a4K8ZEZKF
https://dl.doubtnut.com/l/_Vy8ezZLdtOpw

49. What is the ratio of frequencies of harmonics in an air column of

same length in an open pipe.

o Watch Video Solution

50. What is the distance between the closed end and open end of a

pipe vibrating in the 7th harmonic?

o Watch Video Solution

51. What is the distance between two ends of open pipe vibrating in

the 3rd overtone?

o Watch Video Solution

52. What is "End correction” in resonating air column?



https://dl.doubtnut.com/l/_S1dL4c7rwTyG
https://dl.doubtnut.com/l/_hr988hU9Wf3J
https://dl.doubtnut.com/l/_VOZUVVn27bbe
https://dl.doubtnut.com/l/_LQXSq5sn0yGn

| o Watch Video Solution

53. If oil of density higher than water is used in place of water in a

resonance tube how does the frequency change?

° Watch Video Solution

54. What is Doppler effect? Find an expression for the apparent
frequency heard when the source is in motion and the listener is at

rest. What is the limitation of Doppler effect?

o Watch Video Solution

55. Why do we hear a higher frequency apparently when we

approach a stationary sounding railway engine?

o Watch Video Solution



https://dl.doubtnut.com/l/_LQXSq5sn0yGn
https://dl.doubtnut.com/l/_h5uO6masEJj8
https://dl.doubtnut.com/l/_2eJwySLwkiT4
https://dl.doubtnut.com/l/_e6zZUYCWesqE

56. What is the reason for listening a higher frequency when a

source of sound moves towards a stationary listener?

o Watch Video Solution

57. Write any two applications of Doppler effect.

o Watch Video Solution

58. A : In Doppler's effect the value of apparent frequency depends
on the relative motion between source and observer .
R : The change in frequency in Doppler effect is independent from

the distance between source and observer .

o Watch Video Solution



https://dl.doubtnut.com/l/_e6zZUYCWesqE
https://dl.doubtnut.com/l/_T2j4cvXm4eLz
https://dl.doubtnut.com/l/_2SruhORtMvad
https://dl.doubtnut.com/l/_mvbQoD5rvDoT
https://dl.doubtnut.com/l/_Uw3UOh70VMHf

59. (a) Does the change in frequency due to Doppler effect depend
on the distance between source (b)Does the change in frequency
due to Doppler effect on the fact that source is moving towards the

observer or observer is moving towards the source ?

o Watch Video Solution

60. The characteristics of sound which is used to differentiate the

sound of male and female

o Watch Video Solution

PROBLEMS (LEVEL - 1)

1. For the wave y = 5sin30m[t - (x/240)], where x and y are in cm and ¢

is in seconds, find the

(a) displacement when t = 0 and x = 2cm


https://dl.doubtnut.com/l/_Uw3UOh70VMHf
https://dl.doubtnut.com/l/_f8pIpHNWSjtw
https://dl.doubtnut.com/l/_x0VFXzRobGjS

(b) wavelength
( c) velocity of the wave and

(d) frequency of the wave

o Watch Video Solution

2. For the wave y = 5sin30r[t - (x/240)], where x and y are in cm and t
is in seconds, find the

(a) displacement when t = 0 and x = 2cm

(b) wavelength

( c) velocity of the wave and

(d) frequency of the wave

° Watch Video Solution

3. For the wave y = 5sin30n(t - (x/240)], where x and y are in cm and ¢

is in seconds, find the


https://dl.doubtnut.com/l/_x0VFXzRobGjS
https://dl.doubtnut.com/l/_2vXsJJCOmNtp
https://dl.doubtnut.com/l/_4rKF4bAYhm3d

(a) displacement when t = 0 and x = 2cm
(b) wavelength
( c) velocity of the wave and

(d) frequency of the wave

° Watch Video Solution

4.For the wave y = 5sin30n(t - (x/240)], where x and y are in cm and t
is in seconds, find the

(a) displacement when t = 0 and x = 2cm

(b) wavelength

( c) velocity of the wave and

(d) frequency of the wave

° Watch Video Solution



https://dl.doubtnut.com/l/_4rKF4bAYhm3d
https://dl.doubtnut.com/l/_G43rurjlOkG6

5. Figure shows a plot of the transverse displacements of the
particles of a string at t = O through which a travelling wave is
passing in the positive x-direction. The wave speed is 20cms 1. Find
(a) the amplitude, (b) the wavelength, (c) the wave number and (d)

the frequency of the wave.

£ 20
£

=1.0
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O WO T

o Watch Video Solution

6. A wave of frequency 500Hz has a wave velocity of 350m/s.

(@) Find the distance between two points which are 60 o out of
phase.

(b) Find the phase difference between two displacement at a certain

point at time 1035 apart.

| o Wlakdl.\ntdaa CAl..bfamm


https://dl.doubtnut.com/l/_9by7BvwIMJLn
https://dl.doubtnut.com/l/_8wLDlNOntHXI

L ¥YvVdilll VIUCV JVIULIVII ) |

7. A sound wave of frequency 100 Hz is travelling in air. The speed of
sound in air is 350ms ! (a) By how much is the phase changed at a
given point in 2.5 ms ? (b) What is the phase difference at a given
instant between two points separated by a distance of 10.0 cm along

the direction of propagation ?

o Watch Video Solution

8. A sound wave of frequency 100 Hz is travelling in air. The speed of
sound in air is 350ms ! (a) By how much is the phase changed at a
given point in 2.5 ms ? (b) What is the phase difference at a given
instant between two points separated by a distance of 10.0 cm along

the direction of propagation ?

o Watch Video Solution



https://dl.doubtnut.com/l/_8wLDlNOntHXI
https://dl.doubtnut.com/l/_ZNxcCtHqdBho
https://dl.doubtnut.com/l/_K3jjKXYjMfFB
https://dl.doubtnut.com/l/_CpvmFjN2zpiL

9. A progressive wave of frequency 500 Hz is travelling with a speed
of 350 m/s. A compressional maximum appears at a place at a given
instant. The minimum time interval after which of refraction

maximum occurs at the same place is

° Watch Video Solution

10. Calculate the speed of a transverse wave in a wire of 1.0mm?
cross-section under a tension of 0.98N. Density of the material of

wire is 9.8 x 103kg/m?>

° Watch Video Solution

11. Two wires of different densities but same area of cross-section are
soldered together at one end and are stretched to a tension T. The

velocity of a transverse wave in the first wire is double of that in the


https://dl.doubtnut.com/l/_CpvmFjN2zpiL
https://dl.doubtnut.com/l/_huvA7OmrVGBJ
https://dl.doubtnut.com/l/_rtcP1W12asXz

second wire. Find the ratio of density of the first wire to that of the

second wire.

o Watch Video Solution

12. A 4.0 kg block is suspended from the ceiling of an elevator
through a string having a linear mass desity of 19.2 x 10~ 3kgm .
Find the speed (with respect to the string) with which a wave pulse
can proceed on the string if the elavator accelerates up at the rate

of 2.0ms ~2. Takeg = 10ms 2.

o Watch Video Solution

13. Transverse waves are generated in two uniform wires A and B of
the same material by attaching their free ends to a vibrating source

of frequency 200 Hz. The Area of cross section of A is half that of B


https://dl.doubtnut.com/l/_rtcP1W12asXz
https://dl.doubtnut.com/l/_qVbO7y7tZHr6
https://dl.doubtnut.com/l/_rqfyFbhwabOd

while tension on A is twice than on B. The ratio of wavelengths of

the transverse waves in A and B is

o Watch Video Solution

14. Two progressive transverse waves given by
y1 = 0.07sin(12x - 500¢) and y, = 0.07sinm(12x500¢) travelling along
a stretched string form nodes and antinodes. What is the

displacement at the nodes.

o Watch Video Solution

15.  Two progressive transverse waves given by
y1 = 0.07sin(12x - 500¢) and y, = 0.07sin(12x500¢) travelling along
a stretched string form nodes and antinodes. What is the

displacement at the antinodes.

o Watch Video Solution



https://dl.doubtnut.com/l/_rqfyFbhwabOd
https://dl.doubtnut.com/l/_hJGNHB1WyCPa
https://dl.doubtnut.com/l/_XLCPRTtu7bWD

16. Two progressive transverse waves given by
¥1 = 0.07sinn(12x - 500t) and y, = 0.07sinm(12x + 500¢) travelling
along a stretched string form nodes and antinodes.What is the

wavelength ?

° Watch Video Solution

17. A wave of length 2m is superposed on its reflected wave to form a
stationary wave. A node is located at x = 3m. The next node will be

located at x=

° Watch Video Solution

18. The equation for the vibration of a string fixed at both ends

vibrating in its second harmonic is given by

y= 2sin(0.3cm '1)xcos((500ns'1)t)cm. The length of the string is :


https://dl.doubtnut.com/l/_XLCPRTtu7bWD
https://dl.doubtnut.com/l/_wq0OplqaMUXO
https://dl.doubtnut.com/l/_qq4EJmdeysnJ
https://dl.doubtnut.com/l/_U1bR7C8IXSZo

° Watch Video Solution

19. Two wires are kept tight between the same pair of supports. The
tensions in the wires are in the ratio 2 : 1, the radii are in the ratio 3:
1 and the densities are in the ratio 1 : 2. Find the ratio of their

fundamental frequencies.

° Watch Video Solution

20. A one-metre long stretched string having a mass of 40 g is
attached to a tuning fork. The fork vibrates at 128 Hz in a direction
perpendicular to the string. What should be the tension in the

string if it is to vibrate in four loops ?

° Watch Video Solution



https://dl.doubtnut.com/l/_U1bR7C8IXSZo
https://dl.doubtnut.com/l/_ORBq8xZVsXMa
https://dl.doubtnut.com/l/_eBkB6iKJDJcY

21. A somoneter wire resonates with a given tuning fork forming
standing waves with five antindoes between the two bridges when a
mass of 9 kg is suspended from the wire. Resonates with the same
tuning fork forming three antindoes for the same postions of the

bridges. the value of M is

o Watch Video Solution

22. A guitar string is 90 cm long and has a fundamental frequency of
124 Hz. Where should it be pressed to produce a fundamental

frequency of 186 Hz?

o Watch Video Solution

23. the frequency of a sonometer wire is 10 Hz. When the weight

producing th tensions are completely immersed in water the


https://dl.doubtnut.com/l/_Uha6dMzXVoHQ
https://dl.doubtnut.com/l/_Ti3qHfVhbvKr
https://dl.doubtnut.com/l/_oRJen1T0bcKS

frequency becomes 80 Hz and on immersing the weight in a certain
liquid the frequency becomes 60 Hz. The specific gravity of the liquid

is

o Watch Video Solution

24. When the tension in a string is increased by 44%. the frequency

increased by 10Hz the frequency of the string is

o Watch Video Solution

25. A steel wire of length 1 m, mass 0.1 kg and uniform cross-sectional
area 10-%m? is rigidly fixed at both ends. The temperature of wire is
lowered by 20°C. If transverse waves are set up by plucking the
string in the middle, calculate the frequency (In S.. units) of the

fundamental mode of vibration. Young’s modulus of steel


https://dl.doubtnut.com/l/_oRJen1T0bcKS
https://dl.doubtnut.com/l/_Fi9gHw7UnIkV
https://dl.doubtnut.com/l/_IgEptJcSwpma

=2 x10"N/m? coefficient of linear expansion of steel

=1.21 x 10~%(degC) .

o Watch Video Solution

26. A metallic wire with tension T and at temperature 30 ° C vibrates
with its fundamental frequency of 1kHz. The same wire with the
same tension but at 10 ° C temperature vibrates with a fundamental
frequency of 1.001kHz. The coefficient of linear expansion of the wire

is equal to 10X, ° C. Find 2K.

o Watch Video Solution

27.Three resonant frequencies of a string are 90, 150 and 210 Hz. (a)
Find the highest possible fundamental frequency of vibration of this
string. (b) Which harmonics of the fundamental are the given

frequencies ? (c) Which overtones are these frequencies ? (d) If the


https://dl.doubtnut.com/l/_IgEptJcSwpma
https://dl.doubtnut.com/l/_3efNO2Vb1Qt9
https://dl.doubtnut.com/l/_poZDhsKVYcph

length of the string is 80 c¢cm, what would be the speed of a

transverse wave on this string ?

o Watch Video Solution

28.Three resonant frequencies of a string are 90, 150 and 210 Hz. (a)
Find the highest possible fundamental frequency of vibration of this
string. (b) Which harmonics of the fundamental are the given
frequencies ? (c) Which overtones are these frequencies ? (d) If the
length of the string is 80 c¢cm, what would be the speed of a

transverse wave on this string ?

o Watch Video Solution

29. Three resonant frequencies of a string are 90, 150 and 210 Hz. (a)
Find the highest possible fundamental frequency of vibration of this

string. (b) Which harmonics of the fundamental are the given


https://dl.doubtnut.com/l/_poZDhsKVYcph
https://dl.doubtnut.com/l/_QVOtRD8xRUvk
https://dl.doubtnut.com/l/_IZ6SCNbIwmXV

frequencies ? (c) Which overtones are these frequencies ? (d) If the
length of the string is 80 c¢cm, what would be the speed of a

transverse wave on this string ?

o Watch Video Solution

30. Three resonant frequencies of string with both rigid ends are 90,
150 and 210 Hz. If the length of the string is 80 cm, what is the

maximum possible speed of the transverse wave in the string?

o Watch Video Solution

31. The equation of a travelling sound wave is y = 6.0sin(600¢ - 1.8x)
where y is measured in 10 °m, t in second and x in metre. (a) Find
the ratio of the displacement amplitude of the particles to the
wavelength of the wave. (b) Find the ratio of the velocity amplitude

of the particles to the wave speed.

| o |


https://dl.doubtnut.com/l/_IZ6SCNbIwmXV
https://dl.doubtnut.com/l/_Z7XUpVROT4GH
https://dl.doubtnut.com/l/_wZUK0N0ngpuu

| & Watch Video Solution

32. The equation of a travelling sound wave is y = 6.0sin(600¢ - 1.8x)
where y is measured in 10 °m, t in second and x in metre. (a) Find
the ratio of the displacement amplitude of the particles to the
wavelength of the wave. (b) Find the ratio of the velocity amplitude

of the particles to the wave speed.

o Watch Video Solution

33. The height of a cloud above the earth is 100 m. If an observer
hears the sound of thunder 0.3 s after the lightening is seen what is

the velocity of sound on that day?

° Watch Video Solution



https://dl.doubtnut.com/l/_wZUK0N0ngpuu
https://dl.doubtnut.com/l/_lwH9uS4Nh9TN
https://dl.doubtnut.com/l/_bBM80PI6b8kE

34. In a liquid with density 900kg/m3, lonfitudinal waves with
frequency 250H, are found to have wavelength 8.0m. Calculate the

bulk modulus of the liquid.

o Watch Video Solution

35. The speed of sound as measured by a student in the laboratory

m

on a winter day is 340— when the room temperature is 17 ° C. What
S

speed will be measure another student repeating the experiment on

a day when the room temperatureis 32 o« C?

° Watch Video Solution

36. At what temperature is the speed of sound in air double of its

speed of at 0 ° C?

o Watch Video Solution



https://dl.doubtnut.com/l/_lF04z4F6bOaS
https://dl.doubtnut.com/l/_n6P0TaVQomkK
https://dl.doubtnut.com/l/_fKH8bWkZn8RR

37. The ratio of densities of nitrogen and oxygen is 14 : 16. The
temperature at which the speed of sound in nitrogen will be same as

that in oxygen at 55 ° C is

o Watch Video Solution

38. An organ pipe has two successive harmonics with frequencies
400 and 560H ,. The velocity of sound in air is 344m/s.

(a) Is the an open or a closed pipe?

(b) What two harmonics are there?

(c ) What is the length of the pipe?

o Watch Video Solution

39. An organ pipe has two successive harmonics with frequencies

400 and 560H ,. The velocity of sound in air is 344m/s.


https://dl.doubtnut.com/l/_fKH8bWkZn8RR
https://dl.doubtnut.com/l/_OCgpJqYsK9a9
https://dl.doubtnut.com/l/_ROIiwHHYk5Eq
https://dl.doubtnut.com/l/_Ajnd9rFY1oFs

(a) Is the an open or a closed pipe?
(b) What two harmonics are there?

(c) What is the length of the pipe?

o Watch Video Solution

40. An organ pipe has two successive harmonics with frequencies
400 and 560H ,. The velocity of sound in air is 344m/s.

(a) Is the an open or a closed pipe?

(b) What two harmonics are there?

(c) What is the length of the pipe?

° Watch Video Solution

41. The fundamental frequency of a closed pipe is 220H,,.
(a) Find the length of this pipe.

(b) The second overtone of this pipe has the same frequency as the


https://dl.doubtnut.com/l/_Ajnd9rFY1oFs
https://dl.doubtnut.com/l/_v1WM5zsHaiX8
https://dl.doubtnut.com/l/_QOIGzw17CS7D

third harmonic of an open pipe. Find the length of this open pipe.

Take speed of sound in air 345m/s.

o Watch Video Solution

42.The fundamental frequency of a closed pipe is 220H,.

(a) Find the length of this pipe.

(b) The second overtone of this pipe has the same frequency as the
third harmonic of an open pipe. Find the length of this open pipe.

Take speed of sound in air 345m/s.

o Watch Video Solution

43. A source of frequency 10kHz when viberted over than mouth of a
closed organ is in unison at 300K. The beats produced when

temperature rises by 1K

o Watch Video Solution



https://dl.doubtnut.com/l/_QOIGzw17CS7D
https://dl.doubtnut.com/l/_ckF8ITcmEXoN
https://dl.doubtnut.com/l/_AHDQmt3WZ33i

44. A closed organ pipe and an open organ pipe of same length
produce 2 beats when they are set into vibrations simultaneously in
their fundamental mode. The length of open organ pipe is now
halved and of closed organ pipe is doubled, the number of beats
produced wil be

(A)8 (B)7 (C)4 (D)2

o Watch Video Solution

45. A tuning fork produces 4 beats per second with another tuning
fork of frequency 256H ,. The first one is now loaded with a little wax
the beat frequency is found to increase to 6 per second. What was

the original frequency of the first tuning fork?

o Watch Video Solution



https://dl.doubtnut.com/l/_AHDQmt3WZ33i
https://dl.doubtnut.com/l/_NH2h7TPEnEub
https://dl.doubtnut.com/l/_Pe50e4A0i8FF

46. Two tuning forks when sounded together produce 5 beats in 2
seconds. The time interval between two successive maximum

intensities of sound is

o Watch Video Solution

47.Two progressive waves y; = 4sin400mt and y, = 3sin404nt moving
in the same direction superpose on each other producing beats.
Then the number of beats per second and the ratio of maximum to

minimum intensity of the resultant waves are respectively

o Watch Video Solution

48. Calculate the frequency of beats produced in air when two
sources of sound are activated, one emitting a wavelength of 32 cm

and the other of 32.2 cm. The speed of sound in air is 350ms " .

s |


https://dl.doubtnut.com/l/_F70V56s14eZB
https://dl.doubtnut.com/l/_IFWN1sl1jZq4
https://dl.doubtnut.com/l/_7XArV2Tw0499

| @ Watch video Solution |

49. Two sitar strings A and B playing the note ‘Ga’ are slightly out of
tune and produce beats of frequency 6 Hz. The tension in the string
A is slightly reduced and the beat frequency is found to reduce to 3
Hz. If the original frequency of A is 324 Hz, what is the frequency of

B?

° Watch Video Solution

50. The frequency of a tuning fork A is 2% more than the frequency
of a standard tuning fork. The frequency of another fork B is 3% less
than the frequency of standard tuning fork . If 6 beats s~ ! are heard

when the two tuning forks A and B are excited , the frequency of Ais

° Watch Video Solution



https://dl.doubtnut.com/l/_7XArV2Tw0499
https://dl.doubtnut.com/l/_UJgeRdPlCsyu
https://dl.doubtnut.com/l/_CSUxpf7BVMYD

51. A man standing at some distance from a cliff hears the echo of
sound after 2s. He walks 495 m away from the cliff. He produces a
sound there and receives the echo after 5s. What is the speed of

sound?

o Watch Video Solution

52. A motor car approaching a cliff with a velocity of 90 kmph sounds
the horn and the echo is heard after 20 seconds. Assuming the
velocity of sound in air to be 332 ms, calculate the distance between

the car and the cliff when the horn is sounded.

o Watch Video Solution

53. A person standing between two parallel hills fires a gun. He hears

the first echo after E s, and a second echo after 5 s. If speed of


https://dl.doubtnut.com/l/_Z6QXjSYY9ONH
https://dl.doubtnut.com/l/_PEtn8FJb3Oyz
https://dl.doubtnut.com/l/_vMc3rpxsMygx

sound is 332m/s , Calculate the distance between the hills. When will

he hear the third echo?

o Watch Video Solution

54. A tuning fork of unknown frequency makes 5 beats per second
with another tuning fork which can cause a closed organ pipe of
length 40 cm to vibrate in its fundamental mode. The beat frequency
decreases when the first tuning fork is slightly loaded with wax. Find

its original frequency. The speed of sound in air is 320ms !

o Watch Video Solution

55. A traffic policeman standing on a road sounds a whistle emitting
the main frequency of 2.00 kHz. What could be the apparent
frequency heard by a scooter driver approaching the policeman at a

speed of 36.0kmh~1? Speed of sound in air = 340ms ™.

| o |


https://dl.doubtnut.com/l/_vMc3rpxsMygx
https://dl.doubtnut.com/l/_6DUP49Wg55ma
https://dl.doubtnut.com/l/_LBp1dl7tV6nW

| & Watch Video Solution

56. A person riding a car moving at 72kmh-! sounds a whistle
emitting a wave of frequency 1250 Hz. What frequency will be heard
by another person standing on the road (a) in front of the car (b)

behind the car ? Speed of sound in air = 340ms~!.

o Watch Video Solution

57. A person riding a car moving at 72kmh-! sounds a whistle
emitting a wave of frequency 1250 Hz. What frequency will be heard
by another person standing on the road (a) in front of the car (b)

behind the car ? Speed of sound in air = 340ms~!.

o Watch Video Solution



https://dl.doubtnut.com/l/_LBp1dl7tV6nW
https://dl.doubtnut.com/l/_f9TelKIp23aO
https://dl.doubtnut.com/l/_l8DdEx2upA9W

58. A car moving at 108 km/h finds another car in front of it going in
the same direction at 72 km/h. The first car sounds a horn that has a
dominant frequency of 800 Hz. What will be the apparent frequency

heard by the driver in the front car? Speed of sound in air = 330 m/s.

o Watch Video Solution

59. A tuning fork of frequency 328 Hz is moved towards a wall at a
speed of 2ms~1. An observer standing on the same side as the fork
hears two sounds, one directly from the fork and the other reflected
from the wall. How many beats per second can be heard ? (Velocity

of sound in air 330 ms)

o Watch Video Solution

PROBLEMS (LEVEL - II)


https://dl.doubtnut.com/l/_en3V5BTdOLHX
https://dl.doubtnut.com/l/_rSIh27JCgWFD
https://dl.doubtnut.com/l/_jQIW8QP1M4EJ

1. A wave is described by the equation

- (1.0mm)sinn(2.(;<cm ) 0.(215 )

(a) Find time period and wavelength.

(b) Find the speed of particle at x = 1.0cm and time t = 0.01s.

( ¢ ) What are the speed of the partcle at x = 3.0cm, 5.0cm and 7.0cm
att=0.01s?

(d) What are the speeds of the partcle at x = 1.0cm at t = 0.011 ,

0.012 and 0.013s?

o Watch Video Solution

2. A wave is described by the equation

X t
= (1. i - .
y=( Omm)smn(z.ocm 0.01s )
(a) Find time period and wavelength.
(b) Find the speed of particle at x = 1.0cm and time t = 0.01s.

( ¢ ) What are the speed of the partcle at x = 3.0cm, 5.0cm and 7.0cm

att = 0.01s?


https://dl.doubtnut.com/l/_jQIW8QP1M4EJ
https://dl.doubtnut.com/l/_VC0VtM7nBEIa

(d) What are the speeds of the partcle at x = 1.0cm at t = 0.011 ,

0.012 and 0.013s?

o Watch Video Solution

3. A wave is described by the equation

X t
y= (1.Omm)sinn(2‘ocm " 0.0Ls )
(a) Find time period and wavelength.
(b) Find the speed of particle at x = 1.0cm and time t = 0.01s.
( c) What are the speed of the partcle at x = 3.0cm, 5.0cm and 7.0cm
att=0.01s?

(d) What are the speeds of the partcle at x = 1.0cm at t = 0.011 ,

0.012 and 0.013s?

o Watch Video Solution



https://dl.doubtnut.com/l/_VC0VtM7nBEIa
https://dl.doubtnut.com/l/_azumGqhBqFV7

4. A wave is described by the equation

X t
— (1.0mm)si ] .
y=( mm)sm"(z.Ocm 0.015)

(a) Find time period and wavelength.

(b) Find the speed of particle at x = 1.0cm and time t = 0.01s.

( ¢ ) What are the speed of the partcle at x = 3.0cm, 5.0cm and 7.0cm
att=0.01s?

(d) What are the speeds of the partcle at x = 1.0cm at t = 0.011 ,

0.012 and 0.013s?

o Watch Video Solution

5. At t=0, transverse pulse in a wire is described by the function

6
_x2+3

where x and y are in metres. Write the function y(x, t) that describe
this plus if it is travelling in the positive x-direction with a speed of

4.50m/s.

| |


https://dl.doubtnut.com/l/_QFwjM2HgYMLo
https://dl.doubtnut.com/l/_lmLKCIR5FKCi

| & Watch Video Solution

6. A pulse travelling on a string is represented by the function

a3

y=—————= where a = 5 mm and v = 20 cm/s where the
(x - vt)® + a?

maximum of pulse is located at t = 0.1s and 2s. Take x = O in the

middle of the string

° Watch Video Solution

7. The position of a transverse wave travelling in medium along
positive x-axis is shown in figure at time t=0. Speed of wave is v=200

m/s


https://dl.doubtnut.com/l/_lmLKCIR5FKCi
https://dl.doubtnut.com/l/_MxFlfvjv0T3N
https://dl.doubtnut.com/l/_jqcIY1AUAhbl

Frequency of the wave is

sy (m)

3.04 )
Va N Lo £ e\
’ : v o3 X (M
. ) },.4' Y\\ j‘? L )
“_ s 'x\%wﬁ,ﬁ'

Y

o Watch Video Solution

8. The position of a transverse wave travelling in medium along
positive x-axis is shown in figure at time t=0. Speed of wave is v=200
m/s

Equation of the wave is (in Sl unit)

=0

Watch Video Solution


https://dl.doubtnut.com/l/_jqcIY1AUAhbl
https://dl.doubtnut.com/l/_GAURr5zpZps8

9. For the wave shown in figure, find its amplitude, frequency and
wavelength if its speed is 300 m/s. Write the equation for this wave as
it travels out along the negative x-axis if its position at t = O is as

shown

0.06 m|’,

ANaY
WALVARN

° Watch Video Solution

10. Consider a sinusoidal wave travelling in positive x direction as

shown in figure. The wave velocity is 40 cm/s.Find the frequency.


https://dl.doubtnut.com/l/_7dFybp1Suhaq
https://dl.doubtnut.com/l/_L2hXx45Z0nIo

y (em)

/\ ]
I\FU—‘ X (cm)

o Watch Video Solution

11. Consider a sinusoidal travelling wave shown in figure. The wave
velocity is +40cm/s.

Find

(a) the frequency

(b) the phase difference between points 2.5cm apart


https://dl.doubtnut.com/l/_L2hXx45Z0nIo
https://dl.doubtnut.com/l/_cktul5PUiLVv

(c) the velocity of a particle at P at the instant shown.

~y(em)
Y
.9

L»x (em)

o Watch Video Solution

12. Consider a sinusoidal wave travelling in positive x direction as

shown in figure. The wave velocity is 40 cm/s.


https://dl.doubtnut.com/l/_cktul5PUiLVv
https://dl.doubtnut.com/l/_M2iESZym32iG

y (em)

/-\1 \f\v - x(om)

Find : How long it takes for the phase at a given position to change by

60 °

° Watch Video Solution

13. Consider a sinusoidal wave travelling in positive x direction as

shown in figure. The wave velocity is 40 cm/s.


https://dl.doubtnut.com/l/_M2iESZym32iG
https://dl.doubtnut.com/l/_rtCS2l6zTTAZ

y (em)

/\1 \/\\‘/4 ©em

Find: The velocity of a particle at point P at the instant shown.

o Watch Video Solution

14. A wave is travelling along a string. Its equation is given as
y = 0.1sin277(100t + 10x) (All SI units) Position of different particles at

some instant is shown in figure. What is velocity of particle Pat this


https://dl.doubtnut.com/l/_rtCS2l6zTTAZ
https://dl.doubtnut.com/l/_eIk41SHGjbHg

instant?

4 yim)
0.1~ _P
| / L qase
A S x(m)
E ,\ "_3_[ -
-ﬂ_“---___-_---_-.---.H."'_'-. )

o Watch Video Solution

15. A wave propagates on a string in positive x-direction with a speed

cosx
of 40 cm/s. The shape of string att=2s is y=1OT where x and y are

in centimeter. The wave equation is

o Watch Video Solution



https://dl.doubtnut.com/l/_eIk41SHGjbHg
https://dl.doubtnut.com/l/_WIxvDfUsdTGR

16. A wave propagates in a string in the positive x-direction with
velocity v. The shape of the string at t = ¢ is given by

2

X
f(x, to) = Asin(—z). Then the wave equation at any instant t is given
a

by

° Watch Video Solution

17. A heavy but uniform rope of lenth L is suspended from a ceiling. (a)
Write the velocity of a transverse wave travelling on the string as a
function of the distance from the lower end. (b) If the rope is given a
sudden sideways jerk at the bottom, how long will it take for the pulse
to reach teh celling ? (c ) A particle is dropped from the ceiling at the
instant the bottom end is given the jerk where will the particle meet

the pulse ?

o Watch Video Solution



https://dl.doubtnut.com/l/_sDAKSsFVuhCy
https://dl.doubtnut.com/l/_VTQJhKnvsdeF

18. A heavy but uniform rope of lenth L is suspended from a ceiling. (a)
Write the velocity of a transverse wave travelling on the string as a
function of the distance from the lower end. (b) If the rope is given a
sudden sideways jerk at the bottom, how long will it take for the pulse
to reach teh celling ? (c ) A particle is dropped from the ceiling at the
instant the bottom end is given the jerk where will the particle meet

the pulse ?

o Watch Video Solution

19. A heavy but unifrom rope of length L is suspended from a celling . A
particle is dropped from the celling at the instant when the bottom
end is given a transverse wave pulse. Where will the particle meet the

pulse.

o Watch Video Solution



https://dl.doubtnut.com/l/_r0aX6iNX90TM
https://dl.doubtnut.com/l/_h26l6b6Ty8TE
https://dl.doubtnut.com/l/_8h4alMfpITq8

20. A wire of variable mass per unit length y = px, is hanging from the
ceiling as shown in figure. The length of wire is I, . A small transverse
disturbance is produced at its lower end. Find the time after which the

disturbance will reach to the other ends.

° Watch Video Solution



https://dl.doubtnut.com/l/_8h4alMfpITq8
https://dl.doubtnut.com/l/_UEYzPg1eMhPw

21. Three pieces of string, each of length L, are joined together end-to-
end, to make a combined string of length 3L. The first piece of string
has mass per unit length p,, the second piece has mass per unit length
[, = 4u, and the third piece has mass per unit length p; = /4.

(a) If the combined string is under tension F, how much time does it
take a transverse wave to travel the entire length 3L? Give your answer
in terms of LF and p .

(b) Does your answer to part (a) depend on the order in which the

three piece are joined together? Explain.

o Watch Video Solution

22.Three pieces of string, each of length L, are joined together end-to-
end, to make a combined string of length 3L. The first piece of string
has mass per unit length p,, the second piece has mass per unit length
i, = 4 and the third piece has mass per unit length p; = p,/4.

(a) If the combined string is under tension F, how much time does it


https://dl.doubtnut.com/l/_UEYzPg1eMhPw
https://dl.doubtnut.com/l/_J3B1yeel619u

take a transverse wave to travel the entire length 3L? Give your answer
in terms of LF and p .
(b) Does your answer to part (a) depend on the order in which the

three piece are joined together? Explain.

o Watch Video Solution

23. A certain 120Hz wave on a string has an amplitude of 0.160mm. How

much energy exits in an 80g length of the string?

o Watch Video Solution

24. A transverse wave of amplitude 0.50 mm and frequency 100 Hz is
produced on a wire stretched to a tension of 100 N. If the wave speed

is 100ms !, what average power is the source transmitting to the wire

?

o Watch Video Solution



https://dl.doubtnut.com/l/_J3B1yeel619u
https://dl.doubtnut.com/l/_QUEdQ9PukqHr
https://dl.doubtnut.com/l/_2NNhMejRnujO

25.y, = 8sin(wt - kx) and y, = 6sin(wt + kx) are two waves travelling in
a string of area of cross-section s and density rho. These two waves are
superimposed to produce a standing wave.

(@) Find the energy of the standing wave between two consecutive
nodes.

(b) Find the total amount of energy crossing through a node per

second.

° Watch Video Solution

26.y, = 8sin(wt - kx) and y, = 6sin(wt + kx) are two waves travelling in
a string of area of cross-section s and density rho. These two waves are
superimposed to produce a standing wave.

(a) Find the energy of the standing wave between two consecutive

nodes.


https://dl.doubtnut.com/l/_2NNhMejRnujO
https://dl.doubtnut.com/l/_cjxuYfHcpYU4
https://dl.doubtnut.com/l/_n5WrJuMENH64

(b) Find the total amount of energy crossing through a node per

second.

° Watch Video Solution

27. In a stationary wave that forms as a result of reflection of waves
from an obstacle, the ratio of the amplitude at an antinode to the

amplitude at node is 6. What percentage of energy is transmitted?

° Watch Video Solution

28. In a stationary wave that forms as a result of reflection of wave
from an obstacle, the ratio of this amplitude at an antinode to the
amplitude at anode is n. The ratio of energy reflected to energy

incident is

° Watch Video Solution



https://dl.doubtnut.com/l/_n5WrJuMENH64
https://dl.doubtnut.com/l/_BbH12sOwBVx5
https://dl.doubtnut.com/l/_WRyshHApKKTE
https://dl.doubtnut.com/l/_hbPCXyTQkwMx

29. A string, fixed at both ends, vibrates in a resonant mode with a
separation of 2.0 cm between the consecutive nodes. For the next
higher resonant frequency, this separation is reduced to 1.6 cm. Find

the length of the string.

o Watch Video Solution

30. A uniform horizontal rod of length 40 cm and mass 12 kg is
supported by two identical wires as shown in figure. Where should a
mass of 4.8 kg be placed on the rod so that the same tuning fork may

excite the wire on left into its fundamental vibrations and that on right


https://dl.doubtnut.com/l/_hbPCXyTQkwMx
https://dl.doubtnut.com/l/_kjW9uib3zjIX

into its first overtone ? Take g = 10ms -2

.................................................................
........................................................
e e e e e e T e L

—-240 cm ——

° Watch Video Solution

31. Two wires of same material of radii 2r and r are welded together
end to end The combination is used as a sonometer wire and is kept
under tension T. The welded point lies midway between the bridges.
What wil be the ratio of the number of loops formed in the wires, such

that the joint is node when the stationary waves are set up in the wire?

o Watch Video Solution



https://dl.doubtnut.com/l/_kjW9uib3zjIX
https://dl.doubtnut.com/l/_eEGyp57QzvqM
https://dl.doubtnut.com/l/_BngnOOvaSPbZ

32. A light string is tied at one end to fixed support and to a heavy
string of equal length L at the other end as shown in figure. Mass per
unit length of the strings are p and 9y and the tension is T. Find the

possible values of frequencies such that point A is a node/ antinode.

o Watch Video Solution

33. the maximum pressure variation that the human ear can tolerate in
loud sound is about 30N/m? . The corresponding maximum
displacement for a sound wave ina air having a frequency of 103Hzis

take velocity of sound in air as 300 m/s and density of air 1.5kg/m>

o Watch Video Solution



https://dl.doubtnut.com/l/_BngnOOvaSPbZ
https://dl.doubtnut.com/l/_Mf7Jt34mij5S
https://dl.doubtnut.com/l/_86jQXKeuUWU9

34. Calculate the bulk modulus of air from the following data about a
sound wave of wavelength 35 cm travelling in air. The pressure at a
point varies between (1.0 x 10° + 14) Pa and the particles of the air

vibrate in simple harmonic motion of amplitude 5.5 x 10 ~®m.

o Watch Video Solution

35.The pressure variation in a sound wave in air is given by
Ap = 12sin(8.18X - 2700t + 1t/ 4)N/m?

find the displacement amplitude. Density of air = 1.29kg/m?>.

o Watch Video Solution

36. A point sound source is situated in a medium of bulk modulus
1.6 x 10°N/m?. An observer standing at a distance 10mfrom the source
writes down the equation for the wave as y = Asin(15nx - 60007t). Here

y and x are in meter and t is in second. The maximum pressure


https://dl.doubtnut.com/l/_86jQXKeuUWU9
https://dl.doubtnut.com/l/_Pw44wqzYpULD
https://dl.doubtnut.com/l/_jhxIu7whDgvr

amplitude received to the observer's ear is (24n) pa, then find.

(a) the density of the medium,

(b) the displacement ampulitude A of the wave recived by the observer
and

(c) the power of the sound source.

° Watch Video Solution

37. A point sound source is situated in a medium of bulk modulus
1.6 x 10°N/m?. An observer standing at a distance 10mfrom the source
writes down the equation for the wave as y = Asin(15nx - 60007t). Here
y and x are in meter and t is in second. The maximum pressure
amplitude received to the observer's ear is (24m) pa, then find.

(a) the density of the medium,

(b) the displacement ampulitude A of the wave recived by the observer
and

(c) the power of the sound source.

| o Wlakdl . \ntdaa CAlL..bklam


https://dl.doubtnut.com/l/_jhxIu7whDgvr
https://dl.doubtnut.com/l/_TbvgDHgTqjEJ
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38. A point sound source is situated in a medium of bulk modulus
1.6 x 10°N/m?. An observer standing at a distance 10mfrom the source
writes down the equation for the wave as y = Asin(15nx - 6000rmt). Here
y and x are in meter and t is in second. The maximum pressure
amplitude received to the observer's ear is (24m) pa, then find.

(a) the density of the medium,

(b) the displacement ampulitude A of the wave recived by the observer
and

(c) the power of the sound source.

° Watch Video Solution

39. A tuning fork of frequency 440 Hz is attached to a long string of
linear mass density 0.01kgm ! kept under a tension of 49 N. The fork

produces transverse waves of amplitude 0.50 mm on the string. (a)


https://dl.doubtnut.com/l/_TbvgDHgTqjEJ
https://dl.doubtnut.com/l/_MxO0e525W1r5
https://dl.doubtnut.com/l/_XNKRCH7JwSG7

Find the wave speed and the wavelength of the waves. (b) Find the
maximum speed and acceleration of a particle of the string. (c) At what

average rate is the tuning fork transmitting energy to the string ?

0 Watch Video Solution

40. A tuning fork of frequency 440 Hz is attached to a long string of
linear mass density 0.01kgm ™! kept under a tension of 49 N. The fork
produces transverse waves of amplitude 0.50 mm on the string. (a)
Find the wave speed and the wavelength of the waves. (b) Find the
maximum speed and acceleration of a particle of the string. (c) At what

average rate is the tuning fork transmitting energy to the string ?

° Watch Video Solution

41. A tuning fork of frequency 440 Hz is attached to a long string of

linear mass density 0.01kgm ™! kept under a tension of 49 N. The fork


https://dl.doubtnut.com/l/_XNKRCH7JwSG7
https://dl.doubtnut.com/l/_HRI8AjmKZuOa
https://dl.doubtnut.com/l/_4gTVAxErYbDO

produces transverse waves of amplitude 0.50 mm on the string. (a)
Find the wave speed and the wavelength of the waves. (b) Find the
maximum speed and acceleration of a particle of the string. (c) At what

average rate is the tuning fork transmitting energy to the string ?

o Watch Video Solution

42. The figure shows a snap photograph of a vibrating string at t = 0.
The particle P is observed moving up with velocity 20\/§cm/s. The
tangent at P makes an angle 60 ° with x-axis.

y
4

wiotmaz \  PAR\
: _ —> X

7o 1.5\/3,5 5.5 75
(x1072m)

(a) Find the direction in which the wave is moving.

(b) Write the equation of the wave.


https://dl.doubtnut.com/l/_4gTVAxErYbDO
https://dl.doubtnut.com/l/_Q6BbgFAfrO9c

(c) The total energy carries by the wave per cycle of the string.

Assuming that the mass per unit length of the string is 50g/m.

o Watch Video Solution

43. The figure shows a snap photograph of a vibrating string at t = 0.
The particle P is observed moving up with velocity 20\/§cm/s. The
tangent at P makes an angle 60 ° with x-axis.

y
4

(w1070 m) 22 7\ P

= - > X
0 1-5\/3.5 5.5 75
(x102m)

(a) Find the direction in which the wave is moving.
(b) Write the equation of the wave.
(c) The total energy carries by the wave per cycle of the string.

Assuming that the mass per unit length of the string is 50g/m.

o Watch Video Solution



https://dl.doubtnut.com/l/_Q6BbgFAfrO9c
https://dl.doubtnut.com/l/_lnv3McAWGJrE

44.The figure shows a snap photogaraph of a vibrating string at t = 0.
The particle P is observed moving up with velocity 2\/§ cm/s. The
tangent at P makes an angle 60 ° with x-axis. The mass per unit length

of string is 50 g/m

h

fiw 10 ") 4 7
L | lllll. b

o Watch Video Solution

45. A string that is 10 cm long is fixed at both ends. At t=0, a pulse
travelling from left to right at 1cm/s is 4.0 cm from the right end as
shown in figure. Determine the next two times when the pulse will be

at that point again. State in each case whether the pulse is upright or


https://dl.doubtnut.com/l/_lnv3McAWGJrE
https://dl.doubtnut.com/l/_E13rpq9rQvOw
https://dl.doubtnut.com/l/_8YB8fMJgpa8z

inverted .

!1cml1cmf

<
< [

4 cm

r~ 10 cm

o Watch Video Solution

46. Look at the figure given and identify which sound wave is louder, X

orY?

AVAVRVAVAVAVAVAVAY

Tima

Elnwn’ m

o Watch Video Solution



https://dl.doubtnut.com/l/_8YB8fMJgpa8z
https://dl.doubtnut.com/l/_fpORWTnLx268

47.Figure shows a rectangular pulse and triangular pulse approaching

each other. The pulse speed is 0.5 cm/s. Sketch the resultant pulse at t

= 2s.
R —— g — —
2 4 o 17 2 3

o Watch Video Solution

48. Two wires of different densities are soldered together end to end
then stretched under tension T. The waves speed in the first wire is
twice that in the second wire.

(a) If the amplitude of incident wave is A, what are amplitudes of
reflected and transmitted waves?

(b) Assuming no energy loss in the wire, find the fraction of the


https://dl.doubtnut.com/l/_Y83PKGYrWUOS
https://dl.doubtnut.com/l/_tOAxV7JQ42TL

incident power that is reflected at the junction and fraction of the

same that is transmitted.

° Watch Video Solution

49. Two wires of different densities are soldered together end to end
then stretched under tension T. The waves speed in the first wire is
twice that in the second wire.

(a) If the amplitude of incident wave is A, what are amplitudes of
reflected and transmitted waves?

(b) Assuming no energy loss in the wire, find the fraction of the
incident power that is reflected at the junction and fraction of the

same that is transmitted.

o Watch Video Solution



https://dl.doubtnut.com/l/_tOAxV7JQ42TL
https://dl.doubtnut.com/l/_U7Vs9wLAOGrE

50. A wave pulse on a string has the dimensions shown in figure. The

wave speed is v = 1cm/s.

1cm 1cm
|[—— | ——>|

-,

[ 2
I~ >

2em

(a) If point O is a fixed end, draw the resultant wave on the string at t=3
s and t=4 s.

(b) Repeat part (a) for the case in which O is a free end.

o Watch Video Solution

51. A wave y; = 0.3cos(2.0x - 401) is travelling along a string toward a
boundary at x=0. Write expressions for the reflected waves if .

(a) the string has a fixed end at x=0 and

(b) The string has a free end at x=0.

Assume Sl units.


https://dl.doubtnut.com/l/_vjkifsUQSTvg
https://dl.doubtnut.com/l/_U0DM4k3ZA9ds

o Watch Video Solution

52. A wave y; = 0.3cos(2.0x - 40¢) is travelling along a string toward a
boundary at x=0. Write expressions for the reflected waves if .

(a) the string has a fixed end at x=0 and

(b) The string has a free end at x=0.

Assume Sl units.

o Watch Video Solution

53. The harmonic wave y. = (2.0 X 10'3)cosn(2.0x - 50¢) travels along a
string towards a boundary at x=0 with a second string. The wave speed
on the second string is 50m/s. Write expressions for reflected and

transmitted waves. Assume S| units.

o Watch Video Solution



https://dl.doubtnut.com/l/_U0DM4k3ZA9ds
https://dl.doubtnut.com/l/_A06b5gbw9n6U
https://dl.doubtnut.com/l/_Byy3MEl3JoN7
https://dl.doubtnut.com/l/_4o2PQ5mSl6aH

54.Three source of sound S, S, and S, of equal intensity are placed in
a straight line with S,S, = S,S, At a point P, far away from the sources,
the waye coming from S, is 120 * ahead in phase of that from S,. Also,
the wave coming from S, is 120 ° a head of that from S_2. What would

be the resultant intensity of sound at P?

- 8- &

s, s s, P

o Watch Video Solution

55.

Label the figure.

o Watch Video Solution



https://dl.doubtnut.com/l/_4o2PQ5mSl6aH
https://dl.doubtnut.com/l/_YrelVKhEupBa

56. Two audio speakers are kept some distanace apart and are driven
by the same amplifier system. A person is sitting at a place 6.0 m from
one of the speakers and 6.4 m from the other. If the sound signal is
continuously varied from 500 Hz to 5000 Hz, what are the frequencies
for which there is a destructive interference at the place of the listener

? Speed of sound in air = 320m/s.

o Watch Video Solution

57. Two loudspeakers radiate in phase at 170H,. An observer sits at 8m
from one speaker and 11m from the other . The intensity level from
either speaker acting alone is 60dB. The speed of sound is 340m/s. Find

the observer intensity when both speakers are on together.

o Watch Video Solution



https://dl.doubtnut.com/l/_YrelVKhEupBa
https://dl.doubtnut.com/l/_atnTftTw0BRf
https://dl.doubtnut.com/l/_Ocuq1QJ28fY2
https://dl.doubtnut.com/l/_TbIzyCvBU7yC

58. Two loudspeakers radiate in phase at 170H,. An observer sits at 8m
from one speaker and 11m from the other . The intensity level from
either speaker acting alone is 60dB. The speed of sound is 340m/s. Find

the observer intensity when both speakers are on together.

o Watch Video Solution

59. Two loudspeakers radiate in phase at 170H,. An observer sits at 8m
from one speaker and 11m from the other . The intensity level from
either speaker acting alone is 60dB. The speed of sound is 340m/s. Find

the observer intensity when both speakers are on together.

o Watch Video Solution

60. In a resonance tube experiment to determine the speed of sound in

air, a pipe of diameter 5cm is used . The column in pipe resonates with


https://dl.doubtnut.com/l/_TbIzyCvBU7yC
https://dl.doubtnut.com/l/_7yYan9dHcvus
https://dl.doubtnut.com/l/_zWCwHLmLTXEO

a tuning fork of frequency 480H, when the minimum length of the air

column is 16cm . Find the speed in air column at room temperature.

° Watch Video Solution

61. In a resonance column experiment, a tuning fork of frequency 400
Hz is used. The first resonance is observed when the air column has a
length of 20.0 cm and the second resonance is observed when the air
column has a length of 62.0 cm. (a) Find the speed of sound in air.(b)

How much distance above the open end does the pressure node form ?

° Watch Video Solution

62. In a resonance column experiment, a tuning fork of frequency 400
Hz is used. The first resonance is observed when the air column has a

length of 20.0 cm and the second resonance is observed when the air


https://dl.doubtnut.com/l/_zWCwHLmLTXEO
https://dl.doubtnut.com/l/_2Q1YzhpIf8Uh
https://dl.doubtnut.com/l/_acoPVNv0F1AM

column has a length of 62.0 cm. (a) Find the speed of sound in air.(b)

How much distance above the open end does the pressure node form ?

° Watch Video Solution

63. A small source of sound oscillates in simple harmonic motion with
an amplitude of 17 cm. A detector is placed along the line of motion of
the source. The source emits a sound of frequency 800 Hz which
travels at a speed of 340 m/s. If the width of the frequency band

detected by the detector is 8 Hz, find the time period of the source.

° Watch Video Solution

64. A boy riding on his bike is going towards east at a speed of 4\/5
m/s. At a certain point he produces a sound pulse of frequency 1650 Hz

that travels in air at a speed of 334 m/s. A second boy stands on the


https://dl.doubtnut.com/l/_acoPVNv0F1AM
https://dl.doubtnut.com/l/_UjjgPntHC4jC
https://dl.doubtnut.com/l/_uCyKeqrLJCwh

ground 45° south of east from him. Find the frequency of the pulse as

received by the second boy.

° Watch Video Solution

65. A source emitting sound at frequency 4000 Hz, is moving along the
Y-axis with a speed of 22 m/s. A listener is situated on the ground at
the position (660 m, 0). Find the frequency of the sound received by
the listener at the instant the source crosses the origin. Speed of

sound in air =330 m/s.

° Watch Video Solution

66. A source of sound emitting a 1200 Hz note travels along a straight
line at a speed of 170 m/s. A detector is placed at a distance of 200 m

from the line of motion of the source.


https://dl.doubtnut.com/l/_uCyKeqrLJCwh
https://dl.doubtnut.com/l/_wd39BEAY3Ioe
https://dl.doubtnut.com/l/_B4D9LKqLA8aq

Find the frequency of sound received by the detector at the instant

when the source gets closest to it.

o Watch Video Solution

67. A source of sound emitting a 1200 Hz note travels along a straight
line at a speed of 170 m/s. A detector is placed at a distance of 200 m
from the line of motion of the source.

Find the distance between the source and the detector at the instant

it detects the frequency 1200 Hz. Velocity of sound in air =340 m/s.

° Watch Video Solution

68. A source emitting a sound of frequency f is placed at a large
distance from an observer. The source starts moving towards the

observer with a uniform acceleration a. Find the frequency heard by


https://dl.doubtnut.com/l/_B4D9LKqLA8aq
https://dl.doubtnut.com/l/_a8vUVTcO1K4J
https://dl.doubtnut.com/l/_AkRZsS10pwJB

the observer corresponding to the wave emitted just after the source

starts. The speed of sound in the medium is v.

° Watch Video Solution

69. A whistle of frequency f;, = 1300 Hz is dropped from a height H = 505
m above the ground. At the same time, a detector is projected upwards
with velocity v = 50ms ! along the same line. If the velocity of sound is

c = 300ms ! find the frequency detected by the detector after t = 5s.

° Watch Video Solution

70. A detector is released from rest over a source of sound of

frequency f, = 103Hz. The frequency observed by the detector at time t


https://dl.doubtnut.com/l/_AkRZsS10pwJB
https://dl.doubtnut.com/l/_tcBBVnu4lOuA
https://dl.doubtnut.com/l/_OZG9bpWr5xjm

is plotted in the graph. The speed of sound in air is (g = 10m/s?)

f(Hz) T
2000 peewen :
s " ; " Y S‘;

o Watch Video Solution

71. A source S of acoustic wave of the frequency v, = 1700Hz and a
receiver R are located at the same point. At the instant t = 0, the

source start from rest to move away from the receiver with a constant

m

acceleration w. The velocity of sound in airis v = 340—.
s

m
Q. Ifw= 105—2, the apparent frequency that will be recorded by the

stationary receiver at t = 10s will be



https://dl.doubtnut.com/l/_OZG9bpWr5xjm
https://dl.doubtnut.com/l/_MDuseUxkGiOQ

| o Watch Video Solution

72. A sound source moves with a speed of 80m/s relative to still air
toward a stationary listener. The frequency of sound is 200H, and
speed of sound in air is 340m/s. (a) Find the wavelength of the sound
between the source and the listener. (b) Find the frequency heard by

the listener.

o Watch Video Solution

73. A sound source moves with a speed of 80m/s relative to still air
toward a stationary listener. The frequency of sound is 200H, and
speed of sound in air is 340m/s. (a) Find the wavelength of the sound
between the source and the listener. (b) Find the frequency heard by

the listener.

o Watch Video Solution



https://dl.doubtnut.com/l/_MDuseUxkGiOQ
https://dl.doubtnut.com/l/_HCJuPhnwApm8
https://dl.doubtnut.com/l/_bZOGJs0QNqKu

74. A railroad train is travelling at 30m/s in still air. The frequency of
the note emitted by the node emitted by the locomotive whistle is
500H,. What is the wavelength of the sound waves : (a) in front of the
locomotive?

What is the frequency of the sound heard by a stationary listener (b)
behind the locomotive? (c) in front of the locomotive ?

Speed of sound in air 344m/s. (d) behind the locomotive ?

o Watch Video Solution

75. A railroad train is travelling at 30m/s in still air. The frequency of
the note emitted by the node emitted by the locomotive whistle is
500H,. What is the wavelength of the sound waves : (a) in front of the
locomotive?

What is the frequency of the sound heard by a stationary listener (b)
behind the locomotive? (c) in front of the locomotive ?

Speed of sound in air 344m/s. (d) behind the locomotive ?


https://dl.doubtnut.com/l/_AXkExmWA85ie
https://dl.doubtnut.com/l/_yxPX0zm9otL1

o Watch Video Solution

76. A railroad train is travelling at 30m/s in still air. The frequency of the
note emitted by the node emitted by the locomotive whistle is 500H,,.
What is the wavelength of the sound waves : (a) in front of the
locomotive?

What is the frequency of the sound heard by a stationary listener (b)
behind the locomotive? (c) in front of the locomotive ?

Speed of sound in air 344m/s. (d) behind the locomotive ?

° Watch Video Solution

77. Arailroad train is travelling at 30m/s in still air. The frequency of the
note emitted by the node emitted by the locomotive whistle is 500H,.
What is the wavelength of the sound waves : (a) in front of the
locomotive?

What is the frequency of the sound heard by a stationary listener (b)


https://dl.doubtnut.com/l/_yxPX0zm9otL1
https://dl.doubtnut.com/l/_YlY0lWOrxrhW
https://dl.doubtnut.com/l/_W2ATX8HxZ7hE

behind the locomotive? (c) in front of the locomotive ?

Speed of sound in air 344m/s. (d) behind the locomotive ?

o Watch Video Solution

78. Two identical tuning forks vibrating at the same frequency 256 Hz
are kept fixed at some distance apart. A listener runs between the forks
at a speed of 3.0ms™! so that he approaches one tuning-fork and
recedes from the other. find the beat frequency observed by the

listener. Speed of sound in air = 332ms "1

y y

o Watch Video Solution



https://dl.doubtnut.com/l/_W2ATX8HxZ7hE
https://dl.doubtnut.com/l/_VQKOVycKjxaE

79. Two sound sources are moving in opposite directions with
velocities v; and vz(v1 > v2) . Both are moving away from a stationary
observer. The frequency of both the sources is 900 Hz. What is the
value of v, - v, so that the beat frequency aboserved by the observer is

6 Hz. speed of sound v=300 m/s given jthat v; and v, < <v

o Watch Video Solution

80. A 300 Hz source, an observer and wind are moving as shown in the

figure with respect to the ground. What frequency is heard by the

observer?
[P g
ﬂl‘! - —_—— 5 m/s =
20 mis 10 mds

Twind *

o Watch Video Solution



https://dl.doubtnut.com/l/_W9VAnMh724vR
https://dl.doubtnut.com/l/_Zfn1CMiIbbIC

81. A person standing on a road sends a sound signal to the driver of a
car going away from him at a speed of 72 km/h. The signal travelling at
330 m/s in air and having a frequency of 1600 Hz gets reflected from
the body of the car and returns. Find the frequency of the reflected

signal as heard by the person.

° Watch Video Solution

82. A stationary sound sound 's' of frequency 334 Hz and a stationary
ovserver 'O' are placed near a reflecting suface moving away from the

source with velocity 2 m/s as shown in the figure. If the velocity of the


https://dl.doubtnut.com/l/_RnXriLNOZWYg
https://dl.doubtnut.com/l/_wwxhOj8voRQI

sound waves is air is v= 330 m/s the apparent frequency of the echo is

FLIFFIIE
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o Watch Video Solution

83. Spherical waves are emitted from a 1.0W source in an isotropic non-

absorbing medium. What is the wave intesity 1.0m from the source?

o Watch Video Solution

84. The intensity of sound from a point source is 1.0 x 10 8Wm~2, at a

distance of 5.0 m from the source. What will be the intensity at a


https://dl.doubtnut.com/l/_wwxhOj8voRQI
https://dl.doubtnut.com/l/_Vh9dJIOxg2lq
https://dl.doubtnut.com/l/_jgYLqvS3nD6S

distance of 25 m from the source ?

o Watch Video Solution

85. Most people interpret a 9.0dB increase in sound intensity level as a
doubling in loudness. By what factor must the sound intensity be

increase to double the loudness?

o Watch Video Solution

86. About how many times more intense will the normal ear perceiver a

sound of 10°W/m? than one of 10°W/m? ?

o Watch Video Solution

87. The explosion of a fire cracker in the air at the a heigth of 40m

produced a 100dB sound level at ground below. What is the


https://dl.doubtnut.com/l/_jgYLqvS3nD6S
https://dl.doubtnut.com/l/_5ejPInx5WfxZ
https://dl.doubtnut.com/l/_VpDNqO3daF06
https://dl.doubtnut.com/l/_KylJkuDTbGkU

instantaneous total radiated power? Assuming that it radiates as a

point source.

° Watch Video Solution

88.The sound level at a point 5.0 m away from a point source is 40 dB.

What will be the level at a point 50 m away from the source ?

o Watch Video Solution

89. If the intensity of sound is doubled, by how many decibels does the

sound level increase ?

o Watch Video Solution

90. Sound with intensity larger than 120 dB appears painful to a

person. A small speaker delivers 2.0 W of audio output. How close can


https://dl.doubtnut.com/l/_KylJkuDTbGkU
https://dl.doubtnut.com/l/_iDJHWlIF9KwM
https://dl.doubtnut.com/l/_QeXylYewhJnm
https://dl.doubtnut.com/l/_rqnN4e0VveDF

the person get to the speaker without hurting his ears ?

° Watch Video Solution

91. Two waves, each having a frequency of 100 Hz and a wavelength of
2.0 cm, are travelling in the same direction on a string. What is the
phase difference between the waves if the second wave was produced

0.015 s later than the first one at the same place,

° Watch Video Solution

92. Two waves, each having a frequency of 100 Hz and a wavelength of
2.0 cm, are travelling in the same direction on a string. What is the
phase difference between the waves if the second wave was produced

0.015 s later than the first one at the same place,

° Watch Video Solution



https://dl.doubtnut.com/l/_rqnN4e0VveDF
https://dl.doubtnut.com/l/_CPqqboEOeAoF
https://dl.doubtnut.com/l/_o8BfkyDPaGqW
https://dl.doubtnut.com/l/_1mKcnyZPRRBY

93. Two waves, each having a frequency of 100 Hz and a wavelength of
2.0 cm, are travelling in the same direction on a string. What is the
phase difference between the waves if the second wave was produced

0.015 s later than the first one at the same place,

o Watch Video Solution

94. Three component sinusoidal waves progressing in the same

directions along the same path have the same period but their

A A
amplitudes are A, 5 and 3 The phases of the variation at any
. . . . n .
position x on their path at time t = Oare0, "5 and -7 respectively.

Find the amplitude and phase of the resultant wave.

o Watch Video Solution



https://dl.doubtnut.com/l/_1mKcnyZPRRBY
https://dl.doubtnut.com/l/_5Axs2CmnzFu7

95. A soldier walks towards a high wall taking 120 steps per minute.
When he is at a distance of 90 m from the wall he observes that echo

of step coincides with the next step. The speed of sound must be

o Watch Video Solution

96. A man stands before a large wall at a distance of 50.0m and claps
his hands at regular intervals. Initially, the interval is large. He gradually
reduces the interval and fixes it at a value when the echo of a clap
merges with the next clap. If he has to clap 10 times during every 3

seconds, find the velocity of sound in air.

o Watch Video Solution

97. A road runs midway between two parallel rows of buildings. A

motorist moving with a speed of 36 Km/h sounds the horn. He hears


https://dl.doubtnut.com/l/_GimXsr7cBCpq
https://dl.doubtnut.com/l/_sRU24KnFutJn
https://dl.doubtnut.com/l/_kNXWsEZD7i1W

the echo one second after he has sounded the horn: Then the distance
between the two rows of buildings is. (Velocity of sound in air is 330

m/s)

o Watch Video Solution



https://dl.doubtnut.com/l/_kNXWsEZD7i1W

