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PHYSICS

BOOKS - CENGAGE PHYSICS (HINGLISH)

TRAVELLING WAVES

lllustration

1. A sinusoida wave is travelling along a rope. The oscillator that
generates wave completes 40.0 vibration in 30.0 s. also, a given
'maximum'’ travels 425 cm along the rope in 10.0 s. what is the wavelength

of the wave ?

° Watch Video Solution



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

2. A wave pulse is travelling along +x direction on a string at 2m/s.
Displacement y (in cm ) of the parrticle at x=0 at any time t is given by
2/ (¢* + 1).Find

(i) expression of the function y=(x;t),.e, displacement of a particle at
position x and time t.

Draw the shape of the pulse at t=0 and t=1s.

o Watch Video Solution

3. A pulse moving to the right along the x-axis is represented by the wave
function

where x and y are measured in cedntimetres and t is measured in
seconds.  Find  expression for the wave function at
t=0,t=1.0s, and t = 2.0s and plote the shape of pulse at these

lines.

o Watch Video Solution



https://dl.doubtnut.com/l/_hbuvwAbjEbQ0
https://dl.doubtnut.com/l/_NWYiYVDi2IBQ

4. At t=0, transverse pulse in a wire is described by the function

B 6
y= z2 + 3

where x and y are in metres. Write the function y(z, t) that describe this

plus if it is travelling in the positive x-direction with a speed of 4.50m / s.

o Watch Video Solution

5.A wave is travelling along X-axit. The disturbance at x=0 and t=0is A /2
and is increasing. Where A is amplitute of the wave. If

y = Asin(kz — wt + 0), deetemine the initial phase empyset.

o Watch Video Solution

6. A wave travelling along X-axis is given by

y = 2(mm)sin(3t — 6z + 7 /4)

where x is in centimetres and t in second. Write the phases and, hence,
the find the phase difference between them at t=0 for two points on X-

axis,z =x; =n/3cmandz = x5 = 7/2cm.


https://dl.doubtnut.com/l/_VjgiKkWoCef2
https://dl.doubtnut.com/l/_UJTFKXwjPwLM
https://dl.doubtnut.com/l/_SKIPywx97ND2

o Watch Video Solution

7. Two sinusoidal waves in a string are defined by the function
y1 = (2.00cm)sin(20.0z — 32.0t) and ys = (2.00cm)sin(25.0z — 40.0¢t)
where y;, ¥y, and z are in centimetres and ¢ is in seconds.

(a). What is the phase difference between these two waves at the point
x = 5.00cm att = 2.00s7?

(b) what is the positive z value closest to the original for which the two
phase differ by +,att = 2.00s? (That os a location where the two waves

add to zero.)

o Watch Video Solution

8. AB and C are the three particles of a medium which are equally
sparated and lie along the x-axis. When a sinusoidal transverse wave of
wavelength k propagates along the x-axix, the following observation are
made:

(i) A and B have the same speed. (ii) A and C have the same velocity.


https://dl.doubtnut.com/l/_SKIPywx97ND2
https://dl.doubtnut.com/l/_p28GCWrA0Jgs
https://dl.doubtnut.com/l/_DrjSgU5m6pa3

Find (a) the minium distance between A and B and (b) the minimum

distance between A and C.

Y A

o Watch Video Solution

9. A sinusoidal wave travelling in the positive x-direction has an amplitude
of 15.0cm, a wavelength of 40.0cm and a frequency of '8.00 Hz. The
vertical displacement of medium at t=0 and x=0 is also 15 cm as shown in

figure.


https://dl.doubtnut.com/l/_DrjSgU5m6pa3
https://dl.doubtnut.com/l/_GVz8oKrOvBmm

(a) Find the angular wave number k, period T, angular frequency w and
speed v of the wave.

(b) Write a general expression for wave function.

o Watch Video Solution

10. A wave is describe by y = (2.00cm)sin(ks — wt), where 'k=2.11 rad//m,
omega =3.62 rad//s, x is in metres, and t is in seconds. Determine the

amplitude, wavelength, frequency, and speed of the wave.

o Watch Video Solution



https://dl.doubtnut.com/l/_GVz8oKrOvBmm
https://dl.doubtnut.com/l/_cJggxFPrZeDi

1. If the displacement relation for a particle in a wave is given by

t
Yy = SSin(m — %), determine the maximum speed of the particle in

Sl units.

o Watch Video Solution

12. Verify that wave function

)
YT e s

is a solution to the linear wave equation, x and y are in centimeters.

o Watch Video Solution

13. The wave function for a travelling wave on a taut string is

y(x, t) = (0.350m)sin(107t — 3wz + 7 /4). (Sl units)

(a) what is the speed and direction of travel of the wave ?

(b) what if the vertically position of an element of the string at

t =0,z =0.100m?


https://dl.doubtnut.com/l/_ihHVxBnigozf
https://dl.doubtnut.com/l/_cHdpBLF3dC2E
https://dl.doubtnut.com/l/_VWyHg1xyFbA8

(c) what is the wavelength and frequency of the wave?

(d) what is the maximum transverse speed of an element of the string?

o Watch Video Solution

14. (a) writ the expression for y as a function of x and t for a sinusoidal
wave travelling along a rope in the neagative x direction with the
folllowing characteristics: A =8.00 cm , § = 80.0cm, f = 3.00H z, and
y(0,t) = Oatt = 0, (b) write an expression for y as a function of x and t

for the wave in part (a) assuming that y(x,0)=0 at the point x=10.0 cm.

o Watch Video Solution

15. Given the equation for a wave on a string

y = 0.03sin(3z — 2t)

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

(a). At t=0, what are the values of the displacement at x=0,0.1 m,0.2 m, and
03m?

(b). At x=0.1 m what are the values of the displacement at t=0,0.1 s, and 0.2


https://dl.doubtnut.com/l/_VWyHg1xyFbA8
https://dl.doubtnut.com/l/_hSIFz7nY4EoL
https://dl.doubtnut.com/l/_Xx6bA2ie2l5P

s?

(c ) what is the equation for the velocity of oscillation of the particles of
the string?

(d). what is the maximum velocity of oscillation?

(e). what is the velocity of propagation of the wave?

o Watch Video Solution

16. A plane progressive wave is give by x = (40cm)cos(507t — 0.027y)
where y is in centimetres and t in seconds. What will be the particle

velocity at y = 25cmin timet=1//200 s?

o Watch Video Solution

17. Shows the shape of a progressive wave at time ¢t = 0. after a time
t = (1) /(80), the particle at the origin has its maximum negative
displacement.if the wave speed is 80 units maximum negative

displacement. If the wave speed is 80 units, then find the equation of the


https://dl.doubtnut.com/l/_Xx6bA2ie2l5P
https://dl.doubtnut.com/l/_Mki1rpcxgQ6o
https://dl.doubtnut.com/l/_NszLl1MLPmPI

progressive wave.
? y

N/

o Watch Video Solution

18. A taut string having tension 100 N and linear mass density 0.25kg /m
is used inside a cart to generate a wave pulse starting at the left end, as
shown. What should be the velocity of the cart so that pulse remains

stationary w.r.t. ground.

o Watch Video Solution

19. Transverse waves travel with a speed of 20.0m /sin a string under a

tension of 6.00 N. what tension is requared for a wave speed of 30.0m /s


https://dl.doubtnut.com/l/_NszLl1MLPmPI
https://dl.doubtnut.com/l/_fG5xR3M6Wm39
https://dl.doubtnut.com/l/_p9VKuVtXpTnl

in the same string?

o Watch Video Solution

20. An 80.0 kg hiker is trapped on a mountain ledge following a storm. A
helicoptar rescuse the hiker by hovering above him and lowering a cable
to him. The mass of the cable is 8.00 kg, and its length is 15.0 m. A sling of
mass 70.0 kg is attached to the end of the cable. the hiker attaches
himself to the sling, and the helicopter then accelerates upward. terrified
by hanging from the cable in midair, the hiker tries to singnal the pilot by
sending transverse pulses up the cable. a pulse takes 0.250 s to travel the

length of the cable. what is the acceleration of the helicopter?

o Watch Video Solution

21. Arope of total mass m and length L is suspended vertically. Show that
a transverse pulse travels the length of the rope in a time interval

At = 2,/L/g. Sugestion: first find an expression for the wave speed at


https://dl.doubtnut.com/l/_p9VKuVtXpTnl
https://dl.doubtnut.com/l/_MvnIZ4INO2jb
https://dl.doubtnut.com/l/_esKZIHTzmUlc

any point a distance x from the lower end by considering the rope's

tension as rejulting from the weight of the segment below that point.

o Watch Video Solution

22. It is stated in the previous problem that a pilse travels from the

bottom to the top of a hanging rope of length L in the time interval
L : . . .

A = 2, [ —. Use this result to answer the following question. (It is not
[

neccesary to set up any new integrations.) (a) over what time interval

does a pulse travel halfway up the rope? Give your answer as a fraction of

| L
the quantity 2 ? (b) A pulse starts travelling up the rope. how far it

L
travelled after a time interval —) ?
g

o Watch Video Solution

23. An aluminium wire is clamped at each end and under zero tension at

room temperature. Reducing the tempreture, which results in a decrease


https://dl.doubtnut.com/l/_esKZIHTzmUlc
https://dl.doubtnut.com/l/_c8LMN7TmHViQ
https://dl.doubtnut.com/l/_gDRhmHzJUfMU

in the wire's equilibrium length, increase the tension in the wire. What
strain ((AL/ L)) rejults in a transverse wave speed of 100m / s? Take the
cross-seectional area of the wire to be 5.00 x 10_6m2, the density to be

2.70 x 103 kg//m"(3), abdyoung’s mod us — be7.00xx10™(10)N//m"(2)".

o Watch Video Solution

24. A transverse wave of wavelength 50 cm is travelling towards+vex-axis
along a string whose linear density is 0.05g / cm. The tension in the string
is 450 N. At t=0,the particle at x=0 is passing through its mean position

wave. The amplitude of the wave is 2.5 cm.

o Watch Video Solution

25. Power supplied to a vibrating string: A string with linear mass density
p = 5.00 x 10~ 2kg/m is under a tension of 80.0 N. how much power
must be supplied to the string to generate sinusoidal waves at a

frequency of 60.0 HZ and an amplitude of 6.00 cm?

e l


https://dl.doubtnut.com/l/_gDRhmHzJUfMU
https://dl.doubtnut.com/l/_QXOEeVrnmhRL
https://dl.doubtnut.com/l/_xTmrkl1GZIMA

l @ yvatch video s>olution ]

26. Two waves in the same medium are represented by y-t curves in the

> |

. Find the ratio

of their average intensities?

o Watch Video Solution

27. Sinusoidal waves 5.00 cm in amplitude are to be transmitted along a
string that has a linear mass density of 4.00 x 10~ 2kg/m. The source
can deliver a maximum power of 300 W and the string is under a tension

of 100 N. what is the highest frequency at which the source can operate?

. l


https://dl.doubtnut.com/l/_xTmrkl1GZIMA
https://dl.doubtnut.com/l/_XEvccDAiCIvE
https://dl.doubtnut.com/l/_RXagSZ6WnmVV

| ¥ vvatch vidaeo sSolution J

28. A sinusoidal wave on a string is described by the wave function where
x and y are in metres and t is in seconds. The mass per unit length of this
string is 12.0g/m. Determine (a) the speed of the wave, (b) the

wavelength, (c ) the frequency and (d) the power transmitted to the wave.

o Watch Video Solution

1. A transverse mechanical harmonic wave is travelling on a string.

Maximum velocity and maximum acceleration of a particle on the string
are 3m /s and 90m / s%, respectively. If the wave is travelling with a speed

of 20m / s on the string, write wave function describing the wave. \

o Watch Video Solution



https://dl.doubtnut.com/l/_RXagSZ6WnmVV
https://dl.doubtnut.com/l/_tuvl7R5i70FA
https://dl.doubtnut.com/l/_WF5IuTqlNpi9

2. The equation of a travelling plane sound wave has the form
y = 60cos(1800t — 5.3x), where y is in micrometers, t in seconds and x
in meters. Find

(a). The ratio of the displacement amplitude with which the particle of the
medium oscillate to the wavelength,

(b).the velocity oscillation amplitude of particles of the medium and its
ratio to the wave propagation velocity , (c ).the oscillation amplitude of
relative deformation of the medium and its relation to the velocity
oscillation amplitude of particles of the medium, (d). the particle

acceleration amplitude.

o Watch Video Solution

3. 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


https://dl.doubtnut.com/l/_ht0m6K4TlAb0
https://dl.doubtnut.com/l/_Ji92Cv2aFTj1

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

° Watch Video Solution

4. 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
1 = ko + az 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. (mu_(0)=10"(2)

kg//m and a=9xx10"(-3)kg//m"(2)).

| ° Watch Video Solution


https://dl.doubtnut.com/l/_Ji92Cv2aFTj1
https://dl.doubtnut.com/l/_d7PjQnn5lRzL

5. When a train of plane wave traverses a medium, individual particles

execute periodic motion given by the equation

sin(m) /  x
1= (%)
Y 8
Where the length are expressed in centimetres and time in seconds.
Calculate the amplitute, wavelength, (a) the phase different for two
positions of the same particle which are occupied at time interval 0.4 s

apart and (b) the phase difference at any given instant of two particle 12

cm apart.

o View Text Solution

6. How long will it take sound waves to travel the distance | between the
point A and B if the air temperature between them varies linearly from
T, — T»? The velocity of sound propagation in air is equal to va+/T

where a is a constant.

o View Text Solution



https://dl.doubtnut.com/l/_d7PjQnn5lRzL
https://dl.doubtnut.com/l/_0TEwdWRnenfN
https://dl.doubtnut.com/l/_2qmCSCJE0B32

7. A wave of frequency f =1000 Hz, propagates at a velocity v = 700m /s
along the x-axis.

(a). What is the wavelength of the wave?

(b). Find all the points at a given time, at which the phase of the wave
exceeds the phase at the origin by 7 /3 radian.

(c ) Find the phase gained at a given point x during a time interval

At0.5 x 10 3s.

o Watch Video Solution

8. The equation of a progressive wave is give by
y = 0.20sin27(60t — x /5) where x and y are in metres and t is in
seconds. Find the phase difference (a) between two particles separted by
a distance of Az = 125cm, and (b)betweenthetwo € stants(1//120 s

and 1//40 s, for any particle.

o Watch Video Solution



https://dl.doubtnut.com/l/_UCMaqv5jZ1xY
https://dl.doubtnut.com/l/_xuP9jzUkXMrC

9. Shows a snapshot of a sinusoidal travelling wave taken at ¢ = 0.3s. The
wavelength is 7.5 cm and amplitude is 2 cm. if the crest P was at x=0 at

t=0, write the equation of travelling wave.
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° Watch Video Solution

1. Transverse waves are possible in solids but not in fluids wahy?

o Watch Video Solution



https://dl.doubtnut.com/l/_mzzOwxs9PzON
https://dl.doubtnut.com/l/_azHJvG1OOoUt

2. How can one create plane waves and slpherical waves?

o Watch Video Solution

3.1s an oscillation a wave? Explain.

o Watch Video Solution

4. Which parts of the curve in the figure shown represent compression

and rarefaction for a longitudianal wave?

o View Text Solution

5. How would you create a longitudinal wave in a streatched spring?

Would it be possible to create a transverse wave in a spring?

o Watch Video Solution



https://dl.doubtnut.com/l/_azHJvG1OOoUt
https://dl.doubtnut.com/l/_b2MmEr3wZIaf
https://dl.doubtnut.com/l/_AKeoM1HsUCM1
https://dl.doubtnut.com/l/_DEe9Bh3PfB7x
https://dl.doubtnut.com/l/_ruNZrH4jhaaY

6. A longitudal wave is produced on a slinky. The wave travels at a speed
of 30 ecm / s and the frequency of the wave is 20 Hz. What is the minimum

separation between two consecutive compression of the slinky?

o Watch Video Solution

7. A narrow pulse (for example, a short pip by a whistle) is sent across a
medium. If the pulse rate is 1 after every 20 s (that is the whistle is blow
for a split of second after every 20 s). Is the frequency of the note

produced by the whistle equal to 1 /20 or 0.05H z?

o Watch Video Solution

8. Waves are generated on a water surface. Calculate the phase difference
between two points A and B, when (i) A and B lie on the same wavefront

at a distance of 2\ between them


https://dl.doubtnut.com/l/_ruNZrH4jhaaY
https://dl.doubtnut.com/l/_yvrXVj7ncScj
https://dl.doubtnut.com/l/_BdBSGv8rlK6U
https://dl.doubtnut.com/l/_zcwcTPxzcJIy

(ii) A and B lie on successive crests separated by 1 m

(iii) A and B lie on succesive through separated by 1.5 m

° Watch Video Solution

9. Transverse waves are possible in solids but not in fluids why?

° Watch Video Solution



https://dl.doubtnut.com/l/_zcwcTPxzcJIy
https://dl.doubtnut.com/l/_wQydbLql8FRE

1. Atransverse wave is travelling along a string in the positive x-axis. The

't

C
B D —
J E Il
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shows the photograph of the wave at an instant. Find
(a) the points moving upwards

(b) the points moving downwards

(c) the points which have zero velocity

(d) the points which have maximum velocity

° Watch Video Solution

2. Does the wave function y = Ap cosz(27rf0t — 2wz /\o represent a

wave? If yes, the determine its amplitude frequency, and wavelength.


https://dl.doubtnut.com/l/_Sb1GIFxDeuRs
https://dl.doubtnut.com/l/_SkYuDFshGttP

° Watch Video Solution

3. Does the equation

y = +\/16—(2m—t)2,

(22 —t) <4 or (2z —t) > —4,

=0,otherwise

represent a wave? If yes, then find the amplitude and the phase velocity.

° Watch Video Solution

4. The equation of a travelling wave is given by
y=+(b)/(a)sqrt(a”(2)-(x-ct)"(2)) where -altxlta
= 0, otherwiseF' € dtheamplitude and thewavevelocityfotthewave, wi:

x=a//2?

° Watch Video Solution



https://dl.doubtnut.com/l/_SkYuDFshGttP
https://dl.doubtnut.com/l/_ZHddzXhlyKUj
https://dl.doubtnut.com/l/_zww4PqYRCtSO

5.Does a travelling wave in one dimension represented by a function of a
linear combination of x and t,ie,y = f(a:c + bt) represented a travelling

wave?

o Watch Video Solution

6. A wave is propagating along the length of a string taken as positive x-
axis. The wave equation is given by
)2

where A=5mm, T=1.0 s and A = 8.0cm

BN
NE

y:Ae(_

(a) Find the velocity of the wave. (b) find the function f(t) represent the
displacement of particle at x=0. (c ) Plot the function g(x) representing
the shape of the string at t=0 (d) Plot the function g(x) of the string at

t=0 and t=5 s

o Watch Video Solution



https://dl.doubtnut.com/l/_hZyjRp60qJVY
https://dl.doubtnut.com/l/_SIwZrYYkvzrm

7.Equation of a transverse wave travelling in a rope is given by

y = 5sin(4.0¢t — 0.02z)

where y and x are expressed in cm and time in seconds. Calculate

(a) the amplitude, frequency,velocity and wavelength of the wave.

(b) the maximum transverse speed and acceleration of a particle in the

rope.

o Watch Video Solution

8.The length of the wire shown in figure between the pulley is 1.5 m and
its mass is 12.0 g. Find the frequency of vibration with which the wire
vibrates in two loops leaving the middle point of the wire between the

pulleys at rest.

P__ @

9 kg 9 kg



https://dl.doubtnut.com/l/_1y0mMGviXbja
https://dl.doubtnut.com/l/_v1EZdHt75G2R

o Watch Video Solution

9. The following equation gives the displacement u at time t for a particle
at a distance x:

y = 0.01sin 5007 (¢t — x /30)

where all are in Sl units.

Find (i) the wavelength, (ii) the speed of the wave, (iii) the velocity
amplitude of the particle of the medium and (iv) the accelration

amplitude of the particle of the medium.

o Watch Video Solution

10. The equation of a travelling plane sound wave has the form
y = 60cos(1800t — 5.3z), where y is in micrometres, t in seconds and x
in metres. Find

(a). The ratio of the displacement amplitude with which the particle of the
medium oscillate to the wavelength,

(b).the velocity oscillation ammplitude of particles of the medium and its


https://dl.doubtnut.com/l/_v1EZdHt75G2R
https://dl.doubtnut.com/l/_LW7yy0jB0xN3
https://dl.doubtnut.com/l/_rsrot9p8PNy0

ratio to the wave propagation velocity , (c). the particle acceleration

amplitude.

° Watch Video Solution

11. Spherical waves are emitted from a 1.0W source in an isotropic non-

absorbing medium. What is the wave intensity 1.0m from the source?

° Watch Video Solution

12. A wave travels out in all direction from a point source. Justify the
. a . . .
expression y = (—O)smk(r — ot), at a distance r from the source. Find
r
the speed, periodicity and intensity of the wave. What are the dimensions

of (10?

° Watch Video Solution



https://dl.doubtnut.com/l/_rsrot9p8PNy0
https://dl.doubtnut.com/l/_9PS7Qv4eHuAS
https://dl.doubtnut.com/l/_TzsICGqydWRQ

13. For plane waves in the air of frequency 1000 Hz and the displace
amplitude 2 x 10_8m, deduce (i) the velocity amplitude, and (ii) the

intensity. (Take p= 1.3 kg//m”"(3),c=340 m//s)’

o Watch Video Solution

14. A heavy uniform rope is held vertically and is tensioned by clamping it
to a rigid support at the lower end. A wave of a certain frequency is set
up at the lower end. Will the wave travel up the rope with the same

speed?

o Watch Video Solution



https://dl.doubtnut.com/l/_SexicVSAZe27
https://dl.doubtnut.com/l/_5Ze2TaPRxLgL

15. What is the phase difference between the particle 1 and 2 located as

34
A

|

A2 2
18 3

shown in

o Watch Video Solution

16. Show that (a)y = (z + vt)’, (b)y = (z + t)%, (c)y = (& — vt)’, and
(d) y=2 sin xcos vt are each a solution of one dimensional wave equation

but not (e) y=x"(2)-v*(2)t"(2) and (f)y=sin 2x cos vt.'

o Watch Video Solution



https://dl.doubtnut.com/l/_IEoIMxET1d4a
https://dl.doubtnut.com/l/_zIEmCwazo1y3

17. For a travelling harmonic wave y = 2.0cos(10¢t — 0.0080x + 0.35),
where x and y are in centimetres and t in seconds. What is the phase
difference between oscillatory motion of two points separated by a

distance of (a) 4cm (b) 0.5cm (c) A /2(d) 3\ /4

o Watch Video Solution

18. The

» X

shows two snapshots, each of a wave travelling along a particular string.
The phase for the waves are given by (a) 4x-8t (b) 8x-16t. Which phase

corresponds to which waves in

s l


https://dl.doubtnut.com/l/_IbNeBTYyiOlM
https://dl.doubtnut.com/l/_qQKxzzpWDlrc

L % Vvvaldn vidco S0I1ution )

19. A circular loop of string rotates about its axis on a frictionless
horizontal plane at a uniform rate so that the tangential speed of any
particle of the string is v. if a small transvers disturbance is produced at a
point of the loop,with what speed (relative to the string) will this

disturbance travel on the string?

o View Text Solution

20. 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


https://dl.doubtnut.com/l/_qQKxzzpWDlrc
https://dl.doubtnut.com/l/_7h7JwG5yF8G9
https://dl.doubtnut.com/l/_NB7pWUEZVwgX

were not told that the two points were within one wavelength of each

other? why ot why not?

—P 1(s)

o Watch Video Solution

21. A simple harmonic oscillator at the point x=0 genrates a wave on a
rope. The oscillator operates at a frequency of 40.0 Hz and with an
amplitude of 3.00 cm. the rope has a linear mass density of 50.0g /m and
is strectches with a tension of 5.00 N. (a) determine the speed of the
wave. (b) find the wavelength. (c ) write the wave function y(xt) for the
wave, Assume that the oscillator has its maximum upward displacement

at time t=0. (d) find the maximum transverse acceleration at time t=0. (d)


https://dl.doubtnut.com/l/_NB7pWUEZVwgX
https://dl.doubtnut.com/l/_6qubekY5TxZr

find the maximum transverse of points on the rope. (e) in the discussion
of transverse waves in this chapter, the force of gravity was ignored. is

that a reasonable assumption for this wave? explain.

o Watch Video Solution

22. A piano wire with mass 3.00 g and length 80.0 cm is stretched with a
tension of 25.0 N. A wave with frequency 120.0 Hz and amplitude 1.6 mm
travels along the wire. (a) calculate the average power carried by the
wave. (b) what happens to the average power if the wave amplitude is

halved?

o Watch Video Solution

23. A wave on a string is described by y(z,t) = Acos(kx — wt). (a)
Graph y,v,, and a, as function of x for time t=0. (b) consider the
following points on the string: (i) x=0,ii) x=pi//4k, (iii) x=pi//2k,
(iv)x=3pi//4k, (v)x=pi//k, (vi)x=5pi//4k, (vii) x=3pi//2k, (viii) x=7pi//4K. For a

particle at each of these points at t=0, describes in words whether the


https://dl.doubtnut.com/l/_6qubekY5TxZr
https://dl.doubtnut.com/l/_GdKoD2Ij3Tqv
https://dl.doubtnut.com/l/_9eNBpSnhu24j

particle is moving and in what direction, and whether the particle is

speeding up, slowing down, or instantaneously not acceleraring.

° Watch Video Solution

Subjective

1. A 100 Hz sinusoidal wave is travelling in the positive x-direction along a
string with a linear mass density of 3.5 X 103kg/m and a tension of 35
N. time t=0, the point x=0 has maximum displacement in the positive y-
direction. Next, when this point has zero displacement the slope (iii) the
expression which represents the displacement of string as a function of x

(in metres) and t (in seconds).

o Watch Video Solution

2. One end of a long string of linear mass density 10 2kgm ! is

connected to an electrically driven tuning fork of frequency 150 Hz. The


https://dl.doubtnut.com/l/_9eNBpSnhu24j
https://dl.doubtnut.com/l/_s4lMCh9xdt0B
https://dl.doubtnut.com/l/_kl39SS1K06sj

other end passes over a pulley and is tied to a pan containig a mass of 90
kg. the pulley end absorbs all the incoming energy so that reflected waves
from this end have neglidible amplitude , At t =0, the left end (fork end )
of the string is at x=0 has a transverse displacement of 2.5 cm and is
moving along positive y-direction. the amplitude of the wave is 5 cm.
write down the transverse displacement y (in cetimetres) as function of

x(in metres) and t (in seconds ) that describes the wave on the string.

4

90 kg

o View Text Solution

3. An harmonic wave has been set up on a very long string which travels
along the length of the string. The wave has a frequency of 50 Hz,

amplitude 1 cm and wavelength 0.5 m. find


https://dl.doubtnut.com/l/_kl39SS1K06sj
https://dl.doubtnut.com/l/_1xHf0ngkQ88M

(@) the time taken by the wave to travel a distance of 8 m along the
length of string (b) the time taken by a point on the string to travel a
distance of 8 m, once the wave has reached the point and sets it into
motion (c ) also. consider the above case when the amplitude gets

doubled

o Watch Video Solution

4. A harmonic wave is travelling in a stationary medium whose equation
of this wave wir.t. a frame which is moving along -ve x-axis with a constant
speed v wrt. stationary medium. Also, find speed of wave in moving

frame.

o Watch Video Solution

5. A plane undamped harmonic wave progates in a medium. Find the
mean space density of energy becomes equal to W, at an instant
t = t(0) + T'/6, where t; is the instant when amplitude is maximum at

this location and T is the time period of oscillation.


https://dl.doubtnut.com/l/_1xHf0ngkQ88M
https://dl.doubtnut.com/l/_ALkuZj0QoEGo
https://dl.doubtnut.com/l/_mkQaT5VLIhgk

o View Text Solution

6. A steel wire has a mass of 50g /m and is under tension 450N.

(@) Find the maximum average power that can be carried by the
transverse wave in the wire if the amplitude not to exceed 20% of the
wavelength. (b) The change in maximum average power if the mass per

unit length of the wire is doubled. (Useﬂ'2 =~ 10. )

o Watch Video Solution

7. A wave is propgting of a long stretched string along its length taken as

the positive x-axis. The wave equation is given as

t T

y—ye 1) -3

where yp = 4mm, T = 1.0s and A = 4cm. d. Find the velocity of the
particle t x=0. c. Find the function g(x) giving the shape of the string t t=0.
d. Plot the shape g(x) of the string at t=0. e. Plot of the shape of the string

at t=5s.

o Watch Video Solution



https://dl.doubtnut.com/l/_mkQaT5VLIhgk
https://dl.doubtnut.com/l/_z9sWgKPwJiVC
https://dl.doubtnut.com/l/_74aGvDu5L99u

10
5+ (z +2t)°

Here, z and y are in meter and t in second. In which direction and with

8. A travelling wave pulse is given by y =

what velocity is the pulse propagation. What is the ampitude of pulse?

o Watch Video Solution

9. 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

10. The speed of a transverse wave going on a wire having a length 50 cm

and maas 50 g is 80ms ! The area of cross section of the wire is


https://dl.doubtnut.com/l/_74aGvDu5L99u
https://dl.doubtnut.com/l/_OTm3mXKf7DRm
https://dl.doubtnut.com/l/_Tz6JTOkUQ0xA
https://dl.doubtnut.com/l/_QRpKiNKPScKF

2

1.0mm.? and its Young modulus is 16 x 10" Nm ~2. Find the extension

of the wire over its natural lenth.

o Watch Video Solution

11. Two blocks each having a mass of 3.2 kg are connected by a wire CD
and the system is suspended from the ceiling by another wire AB . The
1

linear mass density of the wire AB is 10gm ! and that of CD is 8gm 1.

Find the speed of a transverse wave pulse produced in AB and in CD.

o Watch Video Solution

12. A transverse harmonic wave of amplitude 0.01 m is genrated at one
end (x=0) of a long horizontal string by a tuning fork of frequency 500 Hz.
At a given instant of time the displacement of the particle at x=0.1 m is
-0.005 m and that of the particle at x=0.2 m is +0.005 m. calculate the
wavelength and the wave velocity. obtain the equetion of the wave
assuming that the wave is traveling along the + x-direction and that the

end x=0 is at he equilibrium position at t=0.


https://dl.doubtnut.com/l/_QRpKiNKPScKF
https://dl.doubtnut.com/l/_9NnCZPvG1mOJ
https://dl.doubtnut.com/l/_o6uzrfmdKpFF

o Watch Video Solution

13. shows the position of a medium particle at t=0, supporting a simple

harmonic wave travelling either along or opposite to the positive x-axis.

y(cm)
1

101
51 m 0
—_— AW

..:...,:.,:.5,>X
1 2345 6 7\8 9 101112431415 16

-'5 N ()

(a) write down the equation of the curve. (b) find the angle § made by the
tangent at point P with the x-axis. (c ) If the particle at P has a velocity
vpm /s, in the negative y-direction, as shown in figure, then determine
the speed and direction of the wave. (d) find the frequency of the wave.
(e) find the displacement equation of the particle at the origin as a

function of time. (f) find the displacement equation of the wave.

o Watch Video Solution



https://dl.doubtnut.com/l/_o6uzrfmdKpFF
https://dl.doubtnut.com/l/_lf4HXGytvIhy
https://dl.doubtnut.com/l/_lqQSNDbJrHY2

14. Figure shows two snapshots of medium particle within a time interval

1
of 0 S find the possible time periods of the wave

ArY
1 = 2 —
0.866 f-----L N .
e et} —r—t—> X
12 3 4 5 6\7 8+9 10 11/12 1314 15
0.8

o Watch Video Solution

15. The equetion of a progressive wave travelling along a string is given
by

y = 10sin7(0.01z — 2.00t)

where x and y are in centimetres and t in seconds. Find the (a) velocity of
a particle at x=2 m and t = 5/6 s. (b) acceleration of a particle at x=1 m
and t =1/4 s. also find the velocity amplitude and acceleration

amplitude for the wave.

o Watch Video Solution



https://dl.doubtnut.com/l/_lqQSNDbJrHY2
https://dl.doubtnut.com/l/_AVhk2x5FyRct

16. A travelling wave is given by

0.8
(322 + 24xt + 48t2 + 4)

y:

where z and y are in metres and ¢ is in seconds. Find the velocity in m / s.

° Watch Video Solution

Single Correct

1. The speed of a wave in a certain medium is 960m / s. If 3600 waves pass
over a certain point of the medium in 1 min, the wavelength is

A.2m

B.4m

C.8m

D.16m

Answer: D

| o WMl L\ dan Ol ikl n



https://dl.doubtnut.com/l/_WUeOiRQrn76f
https://dl.doubtnut.com/l/_RV7zPdfGcvhu

L ______¥vVdlilll VIUCUV JUIULIVII )

2. A simple harmonic progressive wave is representive by the equation
y = 8sin2m(0.1z — 2t) where x and y are in centimetres and t is in
seconds. At any instant the phase difference between two particle
separted by 2.0 cm along the x-direction is

A.18°

B.36°

C.54°

D.72°

Answer: d

o Watch Video Solution

3. The equation of a transverse travelling on a rope is given by
y = 10sin7(0.01z — 2.00t) where y and x are in cm and t in seconds.

The maximum transverse speed of a particle in the rope is about


https://dl.doubtnut.com/l/_RV7zPdfGcvhu
https://dl.doubtnut.com/l/_2p4JFAX1glef
https://dl.doubtnut.com/l/_xfO4V5rboWjY

A.63cm /s
B.75cm /s
C.100cm /s

D.121em /s

Answer: a

o Watch Video Solution

4. A wave is represented by the equetion

Y= 7sin(77rt — 0.04rz + %)

x is in metres and t is in seconds. The speed of the wave is

A.175m /s
B.497mm /s
C.49/mm/s

D.0.287m / s


https://dl.doubtnut.com/l/_xfO4V5rboWjY
https://dl.doubtnut.com/l/_QL4txL9jGfc2

Answer: a

° Watch Video Solution

5.The path difference between the two waves

. 2rx 2mx
Yy, = a;sin| wt — = and y(2) = ay cos| wt — —

A.%/gb

Answer: b

—l—qb) is

° Watch Video Solution

6. A travelling wave is described by the equation y = y, sin((ft — ;))

The maximum particle velocity is equal to four times the wave velocity if



https://dl.doubtnut.com/l/_QL4txL9jGfc2
https://dl.doubtnut.com/l/_NJ2d90YvJG8G
https://dl.doubtnut.com/l/_vrtPK1LmjxLY

A= —
4
™Yo
B.A = —
A 2
C. A = my,
D. )\ = 27TYO
Answer: b

o Watch Video Solution

7.The equetion of a wave travelling on a string is

sin() T
2 <8t B _>

4

if xand y are in centimetres, then velocity of waves is
A.64cm / sin — vex — direction
B. 32c¢m / sin — vex — direction
C.32cm / sin + vex — direction

D. 64cm / sin + vex — direction


https://dl.doubtnut.com/l/_vrtPK1LmjxLY
https://dl.doubtnut.com/l/_XbZ44bPZUMlt

Answer: d

° Watch Video Solution

8. If zmwasinjwrm /6] and x' acosomegat, then what is the phase

difference between the two waves?

@
N[ o3 wly

o
)

Answer: a

° View Text Solution

9. A simple harmonic wave is represent by the relation

y(z,t) = ag sin27r('vt — ;)



https://dl.doubtnut.com/l/_XbZ44bPZUMlt
https://dl.doubtnut.com/l/_Bz19UkCL7GKv
https://dl.doubtnut.com/l/_aLBGaFMXomhS

if the maximum particle velocity is three times the wave velocity, the

wavelength A of the wave is

A. yen /3
B.2may /3
C.may

D.7m0/2

Answer: b

o Watch Video Solution

10. The equation of a travelling wave is
y60 cos (1800t — 6x)
where y is in microns, t in seconds and x in metres. The ratio of maximum

particle velocity to velocity of wave propagation is

A.36

B.3.6 x 106


https://dl.doubtnut.com/l/_aLBGaFMXomhS
https://dl.doubtnut.com/l/_xCUFnVw5HTmB

C.36 x 10~ 11

D.3.6 x 10 *

Answer: d

° Watch Video Solution

11. The equation of a progressive wave is

. t x
Yy = 0.02511’127"[m — m]

here x and y are in metres and t is in seconds. The velocity of propagation

of the wave is

A.300m /s
B.30m /s
C.400m /s

D.40m /s

Answer: b

(e~ |


https://dl.doubtnut.com/l/_xCUFnVw5HTmB
https://dl.doubtnut.com/l/_Q18kK6fey3Op

[ @ Watch Video Solution J

12. The displacement of a wave disturbance propagating in the positive x-

direction is given by

1
2att:0andy: — —att =2s

y:
1+z 14 (z — 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?
Alm/s
B.1.bm /s
C.0.5m/s

D.2m/s

Answer: ¢

o Watch Video Solution



https://dl.doubtnut.com/l/_Q18kK6fey3Op
https://dl.doubtnut.com/l/_WOZmwQriehyT

13. In a medium in which a transverse prograssive wave is travelling, the
phase difference between two points with a separation of 1.25 cm is
‘(pi//4). If the frequancy of wave is 1000 Hz. Its velocity will be

A.10*m /s

B.125m /s

C.100m /s

D.10m /s

Answer: ¢

o Watch Video Solution

14. A plane sound wave is travelling in a medium. In reference to a frame
A, its equation is y=a cos (wt — kx). Which refrence to frame B, moving
with a constant velocity v in the direction of propagation of the wave,

equation of the wave will be


https://dl.doubtnut.com/l/_LZv9AJo02RXw
https://dl.doubtnut.com/l/_5mWQBzRbcD5V

A.y = acos[wt + kvt — kx|
B.y = — acos|wt — kvt — kx|
C.y = acos|wt — kvt — kz]

D.y = acos|wt + kvt + kx|

Answer: ¢

o Watch Video Solution

15. Small amplitude progressive wave in a stretched string has a speed of
100cm / s and frequency 100 Hz. The phase difference between two points
2.75 cm apart on the string in radians, is

A.0

B.11m /2

Cn/4

D.3m /8


https://dl.doubtnut.com/l/_5mWQBzRbcD5V
https://dl.doubtnut.com/l/_IF99f8wBLjQq

Answer: B

° Watch Video Solution

16. The linear density of a vibrating string is 10_4kg/m. A transverse
wave is propagating on the string, which is described by the equation
y = 0.02sin(z + 30t), where x and y are in metres and time t in seconds.
Then tension in the string is

A.0.09 N

B.0.36 N

C.09N

D.36N

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_IF99f8wBLjQq
https://dl.doubtnut.com/l/_NuxoyouRshVM

17. Two blocks of masses 40 kg and 20 kg are connected by a wire that has
a linear mass density of 1g/m. These blocks are being pulled across
horizontal frictionless floor by horizontal force F that is applied to 20 kg
block. A transverse wave travels on the wave between the blocks with a
speed of 400m / s (relative to the wire). the Imass of the wire is negligible
compared to the mass of the blocks. the magnitude of F is

A.160 N

B.240 N

C.320N

D.400 N

Answer: b

o Watch Video Solution

18. At t=0, the shape of a travelling pulse is given by

4 %103
y(z,0) = ——
8 — (z)


https://dl.doubtnut.com/l/_9rlo01MLZUSd
https://dl.doubtnut.com/l/_rjdPSAXGpQUW

where x and y are in metres. The wave function for the travelling pulse if

the velocity of propagation is 5m / s in the x direction is given by

4x1073

Ay, t) =57 (z2 — 5t)

B. y(x,t)=(4xx10"(-3))/(8-(x-5t)"(2))

4 %103
Cy(z,t) = >
8 — (= + 5t)
4%x10°3
Dy(x7 t) = 2
8 — (22 + 5t)
Answer: b

o Watch Video Solution

19. The amplitude of a wave represented by displacement equation

1
Yy = ——sinw + ——cos wt will be
Va Vb

A a+b
" ab

va + b
B. —
ab

Vva £ b

ab



https://dl.doubtnut.com/l/_rjdPSAXGpQUW
https://dl.doubtnut.com/l/_WF1zaJ2KpRYX

Answer: d

° Watch Video Solution

20. two particle of medium disturbed by the wave propagation are at
x1 = 0 and x5 = lem. The respective displacement (in cm) of the
particles can be given by the equation:
y1 = 2sin3nt, y, sin(3wt — 7 /8) the wave velocity is

A.16cm /s

B.24dcm /s

C.12em /s

D.8cm /s

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_WF1zaJ2KpRYX
https://dl.doubtnut.com/l/_1NntytNMlSNV

21. The displacement vs time graph for two waves A and B which travel

along the same string arre shown in the figure. Their intensity ratio

IA | IBiS

SE

34

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_qXshxC9zD74T
https://dl.doubtnut.com/l/_YjepZNbgpMJV

22. At t=0,a transverse wave pulse travelling in the positive x direction
with a speed of 2m /s in a wire is described by the function y = 6 /2>
given that  # 0. Transverse velocity of a particle at x=2 mand t=2 s is

A3m/s

B.—3m/s

C.8m/s

D.—8m/s

Answer: b

° Watch Video Solution

23. Wave pulse on a string shown in figure is moving to the right without
changing shape. Cosider two particle at positions

1 = 1.5m and x9 = 2.5m. Their transverse velocities at the moment


https://dl.doubtnut.com/l/_YjepZNbgpMJV
https://dl.doubtnut.com/l/_PHggVixFpRTp

shown in figure are along direction

y T

:
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A. positive y-axis and positive y-axis, respectively
B. negative y-axis and positive y-axis, respectively
C. positive y-axis and negative y-axis, resppectively

D. negative y-axis and negative y-axis, respectively

Answer: b

o Watch Video Solution



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

24. A wave pulse is generated in a string that lies along = — axis. At the
points A and B, as shown in figure, if R4 and Rp are ratio of magnitudes

of wave speed to the particle speed, then

ﬁy

ARy, > Rp

B.Rp > Ry

CRp=Ry4

D. information is not sufficient

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_DgRMGYLnN12U

25. Sinusoidal waves 5.00cm in amplitude are to be transmitted along a
string having a linear mass density equal to 4.00 x 10~ 2kg/m. If the
source can deliver a maximum power of 90W and the string is under a
tension of 100N, then the highest frequency at which the source can
operate is (take I 10)

A. 453 Hz

B. 50 Hz

C.30 Hz

D.62.3 Hz

Answer: C

o Watch Video Solution

26. Adjoining figure shows the snapshot of two waves A and B at any time
t. the equation for A is y = Asin(kz — wt — ¢), and for B it is

y = Asin(kz — wt). It is clearly shown in the figure that wave A is ahead


https://dl.doubtnut.com/l/_TtFHQ2ySmvNU
https://dl.doubtnut.com/l/_RTrdBtZPomTH

of B by a distance ¢ / k.
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Answer: b


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

o View Text Solution

27. A transverse sinusoidal wave is generated at one end of a long
horizontal string by a bar that moves the end up and down through a
distance by 2.0cm. the motion of bar is continuous and is repeated
regularly 125 times per second. If kithe distance between adjacent wave
crests is observed to be 15.6cm and the wave is moving along positive
x — direction, and at t = 0 the element of the string at £ = 0 is at mean
position y = 0 and is moving downward, the equation of the wave is best

described by

A.y = (lem)sin[(40.3rad /m)z — (786rad / s)t]

B.y = (2cm)sin[(40.3rad /m)x — (786rad / s)t]

C.y = (1lem)cos[(40.3rad /m)x — (786rad / s)t]

D.y = (2cm)cos[(40.3rad /m)x — (786rad / s)t]

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_RTrdBtZPomTH
https://dl.doubtnut.com/l/_wX4u77NX4dXl

28. If the maximum speed of a particle on a travelling wave is v, then find
the speed of a particle when the displacement is half of the maximum

value.

3v

ER
(=)

3v

5 -

[\

Answer: c

o Watch Video Solution

29. A sinusoidal wave is generated by moving the end of a string up and
down, periodically. The generated must apply the energy has ... x and

least power when the end of the string attached to generated to


https://dl.doubtnut.com/l/_wX4u77NX4dXl
https://dl.doubtnut.com/l/_5Vsnl1h8Ivwv
https://dl.doubtnut.com/l/_dwv2kXKFZ5go

generated has ... Y. the most suitable option which correctly fills blanks

X andy,is

A. maximum displacement, least acceleration

B. maximum displacement, maximum acceleration

C. least displacement, maximum acceleration

D. least displacement, least acceleration

Answer: C

o Watch Video Solution

30. A point source of sound is placed in a non-absorbing medium two

points A and B are at the distance of 1 m and 2 m, respectively, from the

source. The ratio of amplitudes of waves at Ato B is

Al:1

B.1:4

C.1:2


https://dl.doubtnut.com/l/_dwv2kXKFZ5go
https://dl.doubtnut.com/l/_vwZwon5220l1

D.2:1

Answer: D

° Watch Video Solution

31. Two canoes are 10 m apart on a lake. Each bobs up and down with a
period of 4.0 s. when one canoe is at its highest point, the other canoe is
at its lowest point. Both canoes are always within a single cycle of the
waves determine the speed of the wave.

A.2.5m /s

B.bm /s

C.40m /s

D.4m /s

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_vwZwon5220l1
https://dl.doubtnut.com/l/_uUJ5bMj3vgx5

32. The mathmaticaly form of three travelling waves are given by
Y7 = (2em)sin(3z — 6t)
Yy = (3em)sin(4z — 12¢t)
And Y3 = 94cm)sin(bx — 11t)
of these waves,
A.Wave 1 has greatest wave speed and greatest maximum transverse
string speed
B. wave 2 has greatest wave speed and wave 1 has greatest maximum
transverse string speed
C. wave 3 has greatest wave speed and wave 1 has greatest maximum
transverse string speed

D. wave 2 has greatest wave speed and wave 3 has greatest maximum

transverse string speed

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_Q6fDlZXsp4qd

33. A transverse wave on a string travelling along + ve x-axis has been
shown in the figure below:

The mathmetical form of the shown wave is

2

= (3. in |2 At — ——
y = (3.0cm)sin |27 x 0.1¢ T

where t is in seconds and x is in centimetres. Find the total distance
travelled by the particle at (1) in 10 min 15 s. measured from the instant

shown in the figure and direction of its motion at the end of this time.

A. 6 cm, in upward direction

B. 6 cm, in downward directiion

C. 738 cm, in upward direction


https://dl.doubtnut.com/l/_Q6fDlZXsp4qd
https://dl.doubtnut.com/l/_2urmGb779tXe

D. 732 cm, in upward direction

Answer: ¢

o Watch Video Solution

34. A water surfer is moving at a speed of 15m /s. When he is surfing in
the direction of wave, he swing upwards every 0.8 s because of wave
crests. While surfing in opposite direction to that of wave motion, he
swings upwards every 0.6 s. determine the wavelength of transverse
component of the water wave.

A.15m

B.10.3 m

C.216m

D. information insufficient

Answer: b

| o Watch Video Solution


https://dl.doubtnut.com/l/_2urmGb779tXe
https://dl.doubtnut.com/l/_38rww6VycTrZ

35. A transverse wave on a string has an amplitude of 0.2 m and a
frequency of 175 Hz. Consider a particle of the string at x=0. it begins with
a displacement y=0, at t=0, according to equation y = 0.2sin(kz + wt).
How much time passed between the first two instant when this particle
has a displacement of y=0.1 m?

A .19 ms

B.3.9ms

C.24 ms

D.0.5 ms

Answer: a

o Watch Video Solution

36. If a wave is going from one medium to another, then


https://dl.doubtnut.com/l/_38rww6VycTrZ
https://dl.doubtnut.com/l/_jEf7nojEZbln
https://dl.doubtnut.com/l/_q6J675pF9YBE

A. its frequency change

B. its wavelength does not change

C. its speed does not change

D. its amplitude may change

Answer: D

o Watch Video Solution

37. At t=0,a transverse wave pulse travelling in the positive x direction
with a speed of 2m /s in a wire is described by the function y = 6 /2>
given that  # 0. Transverse velocity of a particle at x=2 mand t=2 s is

A.3m/s

B.—3m/s

C.8m/s

D.—8m/s


https://dl.doubtnut.com/l/_q6J675pF9YBE
https://dl.doubtnut.com/l/_bxOtlvtkLIDX

Answer: b

o Watch Video Solution

38. A harmonic wave has been set up on a very long string which travels
along the length of string. The wave has frequency of 50 Hz. Amplitude 1
cm and wavelength 0.5 m. for the above described wave.

Statement (i): time taken by a point on the string to travel a distance of 8
m along the length of strime is 0.32 s.

Statement (ii): time taken by a point in the string to travel a distance of
8m, once the wave has reached at that point and sets it into motion is

032s.

A. Both the statement are correct

B. statement | is correct but statement Il is incorect

C.statement | is incorrect but statement Il is correct

D. both the statement are incorrect


https://dl.doubtnut.com/l/_bxOtlvtkLIDX
https://dl.doubtnut.com/l/_oth9qCOFSybC

Answer: b

° View Text Solution

39. A point source of sound is placed in a non-absorbing medium two

points A and B are at the distance of 1 m and 2 m, respectively, from the

source. The ratio of amplitudes of waves at Ato B is

Al:1

B.1:4

C.1:2

D.2:1

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_oth9qCOFSybC
https://dl.doubtnut.com/l/_c3mvzxKQQmRE

40. A wave is represented by the equetion
y = yo sin[10rz — 157t + (7 /3)]
where x is in metres and t in seconds. The equation represent a travelling

wave:

A.in the positive direction with a velocity 1.5m /s and wavelength 0.2

B.un the negative direction with a velocity 1.5m /s and wavelength
0.2m

C.in the positive direction with a velocity 2m /s and wavelength 0.2
mk

D.in the negative direction with a velocity 2m /s and wavelength 1.5

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_yWQjIbE2n1BW
https://dl.doubtnut.com/l/_8uIvfJEms4IG

41. A progressive wave is given by
y = 3sin2x[(¢/0.04) — (z/0.01)]
where x, y are in cm and t in s. the frequency of wave and maximum
accelration will be:
A.100H z, 4.7 x 10°m / s*
B.50Hz, 7.5 x 10%m / s*

C.25Hz, 4.7 x 10*m / s*

D.25Hz, 7.5 x 10*m / s?

Answer: d

o Watch Video Solution

42. 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


https://dl.doubtnut.com/l/_8uIvfJEms4IG
https://dl.doubtnut.com/l/_SVOkxiJnuoi8

equation (iv) Equation of the wave is an equation for displacement of the

particle at one end only.correct statement are

A. (i) and (ii)

B. (ii) and (iii)

C. (i) and (iii)

D. (ii) and (iv)

Answer: a

o Watch Video Solution

43. The equuation of a wave is given by

y = 0.5sin(100¢ + 25z)

The ratio of maximum particle velolcity to wave velocity is:
A.125

B. 25

C.4


https://dl.doubtnut.com/l/_SVOkxiJnuoi8
https://dl.doubtnut.com/l/_5Sp8ulsJIh6t

D.1/8

Answer: a

° Watch Video Solution

44.The two waves are represented by
10~ sin (100t--0.5)m
Y1 50

Y,10? (1 i)
510~ “ cos OOt50 m

where x is ihn metres and t in seconds. The phase difference between the
waves is approximately:

A.1.07 rad

B.2.07 rad

C.0.5 rad

D. 1.5 rad

Answer: a

| o Watch Video Solution


https://dl.doubtnut.com/l/_5Sp8ulsJIh6t
https://dl.doubtnut.com/l/_2bcTzAMh6CI9

45. Which of the following is not true for the progressive wave

. t T

where x and y are in cm and t in seconds.

A. The amplitude is 4 cm
B. The wavelength is 100 cm
C.The frequency is 50 Hz

D. The velocity of propagation is 2cm / s

Answer: d

o Watch Video Solution

46. The amplitude of a wave disturbance propagating along positive X-

axis is given by =
+z 1+ (z —2)°

1
5 att=0 andy = ————— at t=4 s where x


https://dl.doubtnut.com/l/_2bcTzAMh6CI9
https://dl.doubtnut.com/l/_GGtvhZq9lKJu
https://dl.doubtnut.com/l/_BItgSteE4hxM

and y are in metre. The shape of wave diturbance does not change with
time. The velocity of the wave is
A.0.5m /s
B.1m/s
m
C.2c—

S

D.4m /s

Answer: a

o Watch Video Solution

47. Consider a wave rpresented by y = a cos®(wt — kxz) where symbols
have their usual meanings. This wave has

A. an amplitude a, frequency w, and wavelength A.

B. an amplitude a, frequency 2w, and wabvelength 2.

C. an amplitude a /2 frequency 2w and wavelength A /2.


https://dl.doubtnut.com/l/_BItgSteE4hxM
https://dl.doubtnut.com/l/_GvYK24JWsm2u

D. am amplitude a /2 frequency 2w, and wavelength A.

Answer: ¢

o Watch Video Solution

48. At t=0, a transverse wave pulse in a wire is described by the function
Y= 6/(:132 — 3) where x and y are in metres. The function y(xt) that
describes this wave equation if it is travelling in the positive x direction

with a speed of 4.5m /s is

6
Ay =
(z + 4.5t)> — 3
; 6
LY =
(x — 4.5t)* + 3
6
Cy= 5
(x +4.5t)° + 3
5 6
(x — 4.5t)> — 3
Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_GvYK24JWsm2u
https://dl.doubtnut.com/l/_eQ4uanKftCPF

49, A stretched rope having linear mass density 5 x 10_2k:g/m is under
a tension of 80N. the power that has to be supoplied to the rope to

generate harmonic waves at a frequency of 60Hz and an amplitude of

A 215 W
B.251w
C.512w

D.521w

Answer: c

° Watch Video Solution

50. Astring of length 2L, obeying hooke's law, is stretched so that its
extension is L. the sped of the tansverse wave travelling on the string is v.

if the sting is further on the string will be


https://dl.doubtnut.com/l/_FQLesvN2DYxm
https://dl.doubtnut.com/l/_G62Q2QCn6LoV

Answer: d

o View Text Solution

51. A sinusoidal wave travelling in the positive direction on a stretched

string has amplitude 2.0cm, wavelength 1.0m and velocity 5.0m /s. At
Lo Ay .
x =0and t =0 it is given that y =0 and Bt < 0. Find the wave
function y(z, t).
AY(z,t) = (0.02m)sin[(2rm ')z + (107s~')t]m
B.y(z, t) = (0.02m)cos(10ms ')t + (2rm ') zm
C.y(z, t0 = (0.02m)sin[(2rm ')z — (10ms~')t]m

D.y(z,t) = (0.02m)sin[(rm )z + (ws~')t|m


https://dl.doubtnut.com/l/_G62Q2QCn6LoV
https://dl.doubtnut.com/l/_IJK47GPmsLi9

Answer: ¢

o Watch Video Solution

52. For the wave shown in figure, write the equation of this wave if its

position is shown at t = 0. Speed of wave is v = 300m / s.

y(m)

A

0.06]--- | | |
ANV CIN

Ay = (0.06m)cos[(78.5m )z + (235625 ')t|m
B.y = (0.06m)sin[(78.5m ')z — (235625 ')t|m
C.y = (0.06m)sin[(78.5m ')z + (235625 ')t|m

D.y = (0.06m)cos[(78.5m ')z — (235625 ')t|m

Answer: b

| o


https://dl.doubtnut.com/l/_IJK47GPmsLi9
https://dl.doubtnut.com/l/_aNO3MzfWQw3S

I & Watch Video Solution ]

53.

A wave motion has the function y = ag sin(wt — kx). The graph in figure
shows how the displacement y at a fixed point varies with time t. Which
one of the labelled points Shows a displacement equal to that at the

T
osition z = — attimet = (0?
P %

A P

B.Q

C.R

D.S

Answer: b

| o WAL _L vr . ~_ ..o ]



https://dl.doubtnut.com/l/_aNO3MzfWQw3S
https://dl.doubtnut.com/l/_mn9AbT6oL6qE

L vvallll vIiUCO o0IULIVII )

54. The prong of an electrically operated tuning fork is connected to a
long string of u = 1kg/m and tension 25 N, the maximum velocity of the

prong is 1lem / s, then the average power needed to drive the prong is

_Q\//\\/

A5 x 1074w

B.2.5 x 10 ‘W

C.1x107*W

D.10 W

Answer: b

[ o |


https://dl.doubtnut.com/l/_mn9AbT6oL6qE
https://dl.doubtnut.com/l/_UEx3IcBGuzuu

[ ¥ Watch Video Solution J

55.The figure below is a representation of a simple harmonic progressive
in the negative X-axis, at a given instant. The direction of the velocity of

the particle at stage P in the figure is best represent by the arrow.

INS

Displacement
\

A

>
N

Q

N w
ST T T
W

o
S

Answer: a


https://dl.doubtnut.com/l/_UEx3IcBGuzuu
https://dl.doubtnut.com/l/_ynRTmLzbp11E

o Watch Video Solution

56. The graph shows a wave at t=0 travelling to the right with a velocity of

4m / s. The equation that best represents the wave is

A y(z,t) = 2sin(nz /4 — 7t)metres
B.y(x, t) = 2sin(16wx — 8nt)metres
C.y(z,t) = 2sin(wx /4 + wt)metres

D. 4 sin(pix//4-pit) metres’


https://dl.doubtnut.com/l/_ynRTmLzbp11E
https://dl.doubtnut.com/l/_Sp7JN3mF81BS

Answer: a

o Watch Video Solution

57. A circular loop of rope of length L rotates with uniform angular
velocity w about an axis through its centre on a horizontal smooth
platform. Velocity of pulse (with resppect to rope ) produce due to slight

radiul displacement is given by



https://dl.doubtnut.com/l/_Sp7JN3mF81BS
https://dl.doubtnut.com/l/_NKpldK1Xdg97

Answer: b

° Watch Video Solution

58. In the above question, if the motion of the pulse and rotation of the

loop, both are in same direction then the velocity of the pulse wrt. to

ground will be:

Answer: ¢

o Watch Video Solution



https://dl.doubtnut.com/l/_NKpldK1Xdg97
https://dl.doubtnut.com/l/_EZuK5ToFEfIc
https://dl.doubtnut.com/l/_esoxFpnVzcis

59. In the above question,if both are in opposite direction. Then the

velocity of the pulse wrt. to groun will be:

Answer: d

o Watch Video Solution

60. Graph shows three waves that are separately sent along a string that

is stretched under a certain tension along x-axis. If wy, ws and ws are


https://dl.doubtnut.com/l/_esoxFpnVzcis
https://dl.doubtnut.com/l/_qppyPuN9oEiq

their angular frequencies, respectively, then:

A w = w3 > wy

B.w1 > Wy > Ws

Answer: a

o Watch Video Solution

61. A certain transverse sinusoidal wave of wavelength 20 cm is moving in

the positive x direction. The transverse velocity of the particle at x=0 as a


https://dl.doubtnut.com/l/_qppyPuN9oEiq
https://dl.doubtnut.com/l/_fGhdQTqc9B3F

function of time is shown. The amplitude of the motion is:

v ‘r
em/s)
5

A.—cm
B. —cm
10

C.—cm

D. 2wem

Answer: ¢

o Watch Video Solution



https://dl.doubtnut.com/l/_fGhdQTqc9B3F
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62.
The same progressive wave is represented by two graphs | and II. Graph |
shows how the displacement y varies with the distance x along the wave
at a given time. Graph Il shows how y varies with time t at a given point
on the wave. The ratio of measurements AB to CD, marked on the curves
represents:

A. wave number k

B. wave speed V

C.frequency n

D. angular frequency w

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_W3LgEDhw1Tz5

Single Correct Answer

1. The figure shows three progressive waves A, B and c. wahat canbe

concluded from the figure that with respect to wave A?

i
HEE LI
tot=n2 ot=r wt=312

A.The wave C is ahead buy a phase angle of /2 and the wave B lags
behind by a phase 7 /2

B. The wave C is Ig behind by a phase angle of 7 /2 and the wave B is
ahead by a phase angle 7 /2

C.The wave C is ahead by a phase angle of pi and the wave B lags
behind by a phase angle pi.

D.The wave C lags behind by a phase angle of pi and the wave B is

ahead by a phase angle pi.

Answer: b

f

. 1


https://dl.doubtnut.com/l/_qW48BCnVIhtZ

l o View Text Solution

Multiple Correct

1. A wave equation which gives the displacement along the y-direction is

given by y = 10*4sin(60t + 2x) where z and y are in meters and ¢t is
time in seconds. This represents a wave

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

B. or wavelength m metres

C. of frequency 30 / 7 Hertz

D. of amlitude 10~ *m travelling along the negative x-direction

Answer: a., b., c.d.

° Watch Video Solution



https://dl.doubtnut.com/l/_qW48BCnVIhtZ
https://dl.doubtnut.com/l/_6S25qMVrqmxA

2. Consider a wave represented by y = cos(500t — 70x) where y is in
millimetres, x in metres and t in second. Which of following are true?
A.The wave is a standing wave
B. the speed of the wave is 50 /7m / s
C. The frequency of oscillation is 500 x 27 Hz.

D. Two nearest points in the same phase have separation 207 / 7Tem

Answer: b.d.

° Watch Video Solution

3. A simple harmonic progressive wave in a gas has a particle
displacement of y=a at time t = T'/4 at the orgin of the wave and a
particle velocity of y =v at the same instant but at a distance x = A /4
from the orgin where T and A\ are the periodic time and wavelength of

the wave respectively. then for this wave.


https://dl.doubtnut.com/l/_5s8DFflNZUSM
https://dl.doubtnut.com/l/_MnYQTkiKkVg7

A.the amplitude A of the wave is A = 2a
B. the amplitude A of the waveis A = a

C. the equation of the wave can be represented by

sin(v)

|0~

D. The equation of the wave can be represented by

ya

y2a

cos(v) [t =z ]

a

%

Answer: b.,c.

° Watch Video Solution

4.The equation to a transverse wave travelling in a rope is given by

cos()
2

y = [kx — w — af
where A = 0.6m, k = 0.005cm !, w = 8.0s ! and alpha' is a non-

vanishing constant. Then for this wave,

A. the wavelength of the wave is A = 8m


https://dl.doubtnut.com/l/_MnYQTkiKkVg7
https://dl.doubtnut.com/l/_N0pTtYL8I29K

B.the maximum velocity v,, of a particle of the rope will be,
Uy, = 7.53m / s.
C.the equation of a wave which, when superposed with the given
wave can produce standing waves in the rope is
cos()

y=A 5 (kx + w — a)

D. The equation of the wave can be represented by

cos(v) [t x ]

2 =
Yyaa 0

%

Answer: a.b.d.

o View Text Solution

5. Mark out the correct statement (S) ert. wave speed and particle

velocity for a transverse travelling mechanical wave on a string.

A. The wave speed is same for the entire wave, while particle velocity is

different for different points at a particular instant.


https://dl.doubtnut.com/l/_N0pTtYL8I29K
https://dl.doubtnut.com/l/_lZ9d4Qoh0k8u

B. wave speed depends upon property of the medium but not on the

wave properties.

C. wave speed depends upon both the properties of the medium and

on the properties of waves

D. particle velocity depends upon properties of the wave and not on

medium properties.

Answer: a,, b., d.

o Watch Video Solution

6. Fore a transverse wave on a string, the string displacement is describrd
by

y(z,t) = f(z — at)

where f represent a function and a is a negative constant. Then which of

the following is//are correct statement(S)?

A.the shape of the string at time ¢ = 0 is given by f(z)


https://dl.doubtnut.com/l/_lZ9d4Qoh0k8u
https://dl.doubtnut.com/l/_q6z3jm48odRb

B. the shape of wave form does not change as it moves along the

string

C. waveform moves in +ve x-direction

D. the speed of waveform is a

Answer: a.b.d.

o Watch Video Solution

7.1f a wave is going from one medium to another, then

A. frequency

B. wavelength

C. velocity

D. amplitude

Answer: b., c., d.

° Watch Video Solution



https://dl.doubtnut.com/l/_q6z3jm48odRb
https://dl.doubtnut.com/l/_annKopLP5t2X

8. A wave moves ar a constant speed along a stretched string.Mark the

incorrect statement out of the following:

A. particle speed is constant and equal to the wave speed

B. particle speed is independent of amplitude of the periodic mmotion

of the source.

C. particle speed is independent of frequency of periodic motion of

the source

D. particle speed is dependent on tension and linear mass density the

string

Answer: a.b.,c.d.

o Watch Video Solution



https://dl.doubtnut.com/l/_annKopLP5t2X
https://dl.doubtnut.com/l/_1WQDOkae5fAW

9. A harmonic wave is travelling along +ve x-axis, on a stretched string. If

wavelength of the wave gets doubled, then

A. frequency of wave may change

B. wave speed may change

C. both frequency and speed of wave may change

D. only frequency will change

Answer: a., b., c.d.

o Watch Video Solution

10. Mark the correct option(s) out of the following:

A. Mechanical waves can be transverse in liquids.

B.in some medium, the speed of a longitudinal mechanical wave is

greater than the speed of transverse mechanical wave.

C. transverse waves ate possible in bulk of a liquid.


https://dl.doubtnut.com/l/_GCGaKRXXGjEF
https://dl.doubtnut.com/l/_FguOWCRYqbmp

D. Non-mechanical waves are transverse in nature.

Answer: a., b., d.

o Watch Video Solution

11. Mark out the correct statement(s) concerning waves.

A. A wave can have both transverse and longitudinal components.

B.A wave does not rejult in the bulk flow of the materials of its

medium.

C. A wave is a travelling disturbance.

D. A wave can be there even in the absence of an elastic medium.

Answer: a., b,, c.,d.

o View Text Solution



https://dl.doubtnut.com/l/_FguOWCRYqbmp
https://dl.doubtnut.com/l/_exsYcYVMbTDr

12. Two particles A and B have a phase diference of m when a sine wave

passes through the regin

A. A oscillates at half the frequency of B

B. A and B move in opposite direction

C. A and B must be separted by half of the wavelength

D. the displacement of A and B have equal magnitudes

Answer: b., c., d.

o Watch Video Solution

13. As a wave propagates

A. the wave intensity remains constant for a plane wave

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

frome the source for a spherical wave


https://dl.doubtnut.com/l/_xi74gaT3bnJA
https://dl.doubtnut.com/l/_ewdFrnUEtAmD

C.the wave intensity decrese as the inverse of the distance frome a

line source

D. total power of the spherical wave over the spherical surface centred

at the source remains constant at all the times

Answer: a., b,, c.,d.

o Watch Video Solution

14. Let a disturbance y be propagated as a plane wave along the x-axis.
The wave profile at the instants t =t¢; and t = ¢, are represent
respectively as: y; = f(z; — vt;) and y (2)=f(x (2)-vt_(2)). The wave is
propagating withoute change of shape.

A. the velocity of the wave is v

B. the velocity of the wave is v = (x5 + 1/ (t2 + 1)

C. the particle verlocity is v, = — vf(z — vt)

D. the phase velocity of the wave is v


https://dl.doubtnut.com/l/_ewdFrnUEtAmD
https://dl.doubtnut.com/l/_1Q2vSyX3A5UH

Answer: a., c., d.

° Watch Video Solution

15. A transverse sinusoidal wave of amplitude a, wavelength A and
frequency f is travelling on a stretched string. The maximum speed of any
point in the string is v/10, where v is the speed of propagation of the
wave. If a = 10 3m and v = 10ms !, then X and f are given by

A X =21 x 10 °m

B.A=10"%m

C. f10° /(2n)Hz

D. f = 10*Hz

Answer: a., c., d.

° Watch Video Solution



https://dl.doubtnut.com/l/_1Q2vSyX3A5UH
https://dl.doubtnut.com/l/_Jmp2SN3PmMhH

16. 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

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 7 /2


https://dl.doubtnut.com/l/_cbOg9TRkOEtW

Answer:

° Watch Video Solution

17. Which of the following function represent a travelling wave? Here a,b
and c are constant.

A.y = acos(bz)sin(ct)

B.y = asin(bx + ct)

C.y = asin(bzx + ct) + asin(bx — ct)

D.y = asin(bz — ct)

Answer: b., d.

° Watch Video Solution

18. A wave is represented by the equation

. t T
y= Asm314[0.5s N IOOm]


https://dl.doubtnut.com/l/_cbOg9TRkOEtW
https://dl.doubtnut.com/l/_Roct5sZeLzWt
https://dl.doubtnut.com/l/_PWncGWNiyscU

The frequency is n and the wavelength is A.Then:

An=2Hz
B.n = 100Hz
CA=2m
D. A = 100m

Answer: b., c.

o Watch Video Solution

19. Energy density E (energy per unit volume ) of the medium ar a

distance r from a sound source varies acording to the curve shown in


https://dl.doubtnut.com/l/_PWncGWNiyscU
https://dl.doubtnut.com/l/_cI2ZPAeTyVAa

figure. Which of the following are possible?

T

by

r ——p

A. The source may be a point isotropic source

B.if the source is a plane source then the medium particle have
damped oscillations

C.if the source is a plane source then power of the sourcee is
decresing with time

D. density of the medium decrease with distance r from the source

Answer: a,, b., d.

° View Text Solution



https://dl.doubtnut.com/l/_cI2ZPAeTyVAa

20. Equation of a wave travelling in a medium is: y = asin(bt — cz).

Which of the following are correct?

A. Ratio of the displacement amplitude, eith which the particles of the

medium oscillate, to the wavelength is equal to ac /27w

B. Ratio of the velocity oscillation amplitude of medium particles to

the wave propagation velocity is equal to ac

C.oscillation amplitude of relative deformation of the medium is

directly proportional to velocity oscillation amplitude of medium

particles

D. non of the above

Answer: a., b., c.

o Watch Video Solution



https://dl.doubtnut.com/l/_cI2ZPAeTyVAa
https://dl.doubtnut.com/l/_EQXFnddH31Nw

21. The equation of a wave is

1
Y= 4sinlg <2t + ga:)]

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

A.The amplitude, wavelength velocity, and frequency of wave are
4em, 16cm, 32¢cm /s and 1 Hz, respectively, with wave propagating
along-x direction

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

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

D. two positions occupied by the particle at seperation of 12cms have

a phase difference of 135°

Answer: b., c., d.

| o Wiak~h \NtdAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_QlmazQekPHPB
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22. A wire of 9.8 X 10_3143% 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 = 20kg

B. M = 5kg

c m 1
"M 2
m

D.— =2
M

Answer: a., d.

o Watch Video Solution



https://dl.doubtnut.com/l/_QlmazQekPHPB
https://dl.doubtnut.com/l/_X89yOR3OoCVa

23. y(z,t) = 0.8/[4z + 5t)% + 5] represents a moving pulse, where x
and y are in meter and ¢ in second. Then

A. pulse is moving in +x direction

B.in 2 s 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.

o Watch Video Solution

24. A transverse wave travelling on a taut string is represented by:
Y = 0.01sin27(10t — )

Y and x are in meters and t in seconds. Then,

A.The speed of the wave is 10m /s.


https://dl.doubtnut.com/l/_unNQYi9yaoMX
https://dl.doubtnut.com/l/_Yjn8RzFai1mR

B. closet points on the string which differ in phase by 60° are (1/6)m
apart

C. maximum particle velocity is 7 /4m /s

D.the phase of a certain point on the string changes by 120° in

(1/20) seconds.

Answer: a., b.

o Watch Video Solution

25. Fore a transverse wave on a string, the string displacement is

describrd by

y($7 t) = f($ - at)
where f represent a function and a is a negative constant. Then which of

the following is//are correct statement(S)?

A. Shape of the string at time ¢ = 0 is given by f(z).


https://dl.doubtnut.com/l/_Yjn8RzFai1mR
https://dl.doubtnut.com/l/_wZgjYX4Wmh01

B. The shape of waveform does not change as it moves along the

string.

C. waveform moves in +ve x-direction.

D. The speed of wveform is a.

Answer: a., b., d.

o Watch Video Solution

Assertion Reasoning

1. Staement I: pressure and density change do not occure in a transverse

stationary wave.
Statement II: the average distance between any two particles of the wave
remains the same.

A. Statement | is true, statement Il is true and statement Il is the

correct explaination for statement I.


https://dl.doubtnut.com/l/_wZgjYX4Wmh01
https://dl.doubtnut.com/l/_YC4BsQG7Oe8d

B. Statement | is true, statement Il is true and statement Il is NOT the

correct explaination for statement I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: b

o View Text Solution

2. Statement L:In a progressive logitudinal wave, the amplitude of the
wave will not be the same at all points of the medium along the direction
of motion of the wave.

Statement II: there is a continuous change of the phase angle of the wave

as it progressive in the direction of motion.

A. Statement | is true, statement Il is true and statement Il is the

correct explaination for statement I.


https://dl.doubtnut.com/l/_YC4BsQG7Oe8d
https://dl.doubtnut.com/l/_DVCQrKH78lWs

B. Statement | is true, statement Il is true and statement Il is NOT the

correct explaination for statement I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: d

o View Text Solution

3. Assertion: In a small segment of string carrying sinusoidal wave, total
energy is conserved.
Reason: Every small part moves in SHM and total energy of SHM is
conserved.
A. Statement | is true, statement Il is true and statement Il is the
correct explaination for statement I.

B. Statement | is true, statement Il is true and statement Il is NOT the

correct explaination for statement |.


https://dl.doubtnut.com/l/_DVCQrKH78lWs
https://dl.doubtnut.com/l/_pJvsF2XC0dw0

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: d

o Watch Video Solution

4. Statement I: two waves moving in a uniform string having uniform
tension cannot have different velocities.
Elastic and inertial properties of string are same for all waves in same
string. Moreover speed of wave in a string depends on its elastic and
inertial properties only.

A. Statement | is true, statement Il is true and statement Il is the

correct explaination for statement |.
B. Statement | is true, statement Il is true and statement Il is NOT the

correct explaination for statement I.

C. Statement | is true, statement Il is false.


https://dl.doubtnut.com/l/_pJvsF2XC0dw0
https://dl.doubtnut.com/l/_KB1poBlPPgpL

D. Statement | is false, statement Il is true.

Answer: a

o Watch Video Solution

5. Statement I: waves genrated in a metal piece can be transverse or
longitudinal.
statement Il: waves generated depend upon the method of creating
waves in the metel.
A. Statement | is true, statement Il is true and statement Il is the
correct explaination for statement I.
B. Statement | is true, statement Il is true and statement Il is NOT the
correct explaination for statement I.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.


https://dl.doubtnut.com/l/_KB1poBlPPgpL
https://dl.doubtnut.com/l/_RcIQQsFeEq89

Answer: a

o Watch Video Solution

6.statement I: The intensity of a plane progressive wave does not change

with change in distance from the source.

Statement Il: The wavefronts associated with a plane progressive wave

are planar.

A. Statement | is true, statement Il is true and statement Il is the

correct explaination for statement I.

B. Statement | is true, statement Il is true and statement Il is NOT the

correct explaination for statement |.

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_RcIQQsFeEq89
https://dl.doubtnut.com/l/_lbHyAXmcoyVX

Comprehension

1. The figure represents two snaps of a travelling wave on a string of mass
per unit length p = 0.25kg/m. The first snap is taken at t=0 and the

second is taken at t = 0.05s.

Determine the speed of the wave.

A.20/3m /s
B.10/3m /s

C.20m/s


https://dl.doubtnut.com/l/_lbHyAXmcoyVX
https://dl.doubtnut.com/l/_pJq9NV7tbzM4

D.10m /s

Answer: b

o Watch Video Solution

2. The figure represents two snaps of a travelling wave on a string of
mass per unit length u = 0.25kg /m. The first snap is taken at t=0 and

the second is taken at ¢ = 0.05s.

Determine the frequency of the wave.

A.5/3Hz


https://dl.doubtnut.com/l/_pJq9NV7tbzM4
https://dl.doubtnut.com/l/_zLIA0fSIzv00

B.10/3m /s
C.5Hz

D.10Hz

Answer: a

o Watch Video Solution

3. The figure represents two snaps of a travelling wave on a string of
mass per unit length p = 0.25kg /m. The first snap is taken at t=0 and

the second is taken at ¢ = 0.05s.

Determine the maximum speed of the particle.


https://dl.doubtnut.com/l/_zLIA0fSIzv00
https://dl.doubtnut.com/l/_a00PJP1q6nD7

D. (7pi)/(20)m//s’

Answer: ¢

o Watch Video Solution

4. The figure represents two snaps of a travelling wave on a string of

mass per unit length p = 0.25kg/m. The first snap is taken at t=0 and

the second is taken at ¢ = 0.05s.


https://dl.doubtnut.com/l/_a00PJP1q6nD7
https://dl.doubtnut.com/l/_ouw11pkXAL9X

Determine the tension in the string.

A.25/3N
B.25 /7N
C.5N

D.25 /9N

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_ouw11pkXAL9X

5. The figure represents two snaps of a travelling wave on a string of
mass per unit length y = 0.25kg /m. The first snap is taken at t=0 and

the second is taken at ¢ = 0.05s.

Determine the equation of the wave.

A.yl0sin27rx — 10/3ntw /6
B.yr10sinmma — w10 /3nwtnnm /3w
C.yrl0sinmrwx — w10/ 3nwtwnm /6mm

D.yr10sinwwe — 75 /3nwtnnmw [ 3nw

Answer: c

| o Watch Video Solution


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

6. A long string having a cross- sectional area 0.80mm? and density

3

12.5gcm ~° is subjected to a tension of 64 N along the X-axis. One end of

this string is attached to a vibrator moving in transverse direction at a
frequency fo 20Hz. At t = 0. the source is at a maximujm displacement y=
1.0 cm. (a) Write the equation for the wave. (c ) What is the displacement
of the particle of the string at x =50 cm at time t = 0.05 s ? (d) What is the
velocity of this particle at this instant ?

A.20m /s

B.10m /s

C.80m/s

D.40m /s

Answer: c

° Watch Video Solution



https://dl.doubtnut.com/l/_uVfHTCreCSxg
https://dl.doubtnut.com/l/_2ykzi0rPxOUf

2

7. A long string having a cross- sectional area 0.80mm~® and density

3

12.5gcm ™ ° is subjected to a tension of 64 N along the X-axis. One end of

this string is attached to a vibrator moving in transverse direction at a
frequency fo 20Hz. At t = 0. the source is at a maximujm displacement y=
1.0 cm. (a) Write the equation for the wave. (c ) What is the displacement
of the particle of the string at x =50 cm at time t =0.05 s ? (d) What is the
velocity of this particle at this instant ?

Ay = (1.0cm)cos[(40ms 1)t — {(7/2m 'z }]

B.y = (1.0cm)cos[(40ms ')t + {(n/2m 'z }]

C.y = (1.0cm)cos[(40ms ')t — { (7 /4m 'z }]

D.y = (1.0cm)cos[(40ms ')t + { (7 /4m 'z }]

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_A3OgRH2xp2py

2

8. A long string having a cross- sectional area 0.80mm~ and density

% is subjected to a tension of 64 N along the X-axis. One end of

12.5gcm —
this string is attached to a vibrator moving in transverse direction at a
frequency fo 20Hz. At t = 0. the source is at a maximujm displacement y=
1.0 cm. (a) Write the equation for the wave. (c ) What is the displacement

of the particle of the string at x =50 cm at time t =0.05 s ? (d) What is the

velocity of this particle at this instant ?

A —cm

B. \/ﬁcm
V3

C.—ocm

D.—cm

Answer: a

o Watch Video Solution



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

2

9. A long string having a cross- sectional area 0.80mm~ and density

3

12.5gcm ™ ° is subjected to a tension of 64 N along the X-axis. One end of

this string is attached to a vibrator moving in transverse direction at a
frequency fo 20Hz. At t = 0. the source is at a maximujm displacement y=
1.0 cm. (a) Write the equation for the wave. (c ) What is the displacement
of the particle of the string at x =50 cm at time t =0.05 s ? (d) What is the
velocity of this particle at this instant ?

A.10y/2mcm /s

B.40+/2mcm /s

C.30y/2mem /s

D.20+/2mcm / s

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_pwV8O91J8h0u

10. Consider a sinusoidal travelling wave shown in figure. The wave
velocity is +40cm / s.

Find

(a) the frequency

(b) the phase difference between points 2.5c¢m apart

(c) how long it takes for the phase at a given position to (pi//3)

(d) the velocity of a particle at P at the instant shown.

y (em)

A . 20Hz

B.30Hz

C.25Hz


https://dl.doubtnut.com/l/_nzlJpOcMv7MT

D.10Hz

Answer:

o Watch Video Solution

1. Consider a sinusoidal travelling wave shown in figure. The wave
velocity is +40cm / s.

Find

(a) the frequency

(b) the phase difference between points 2.5c¢m apart

( c) how long it takes for the phase at a given position to (pi//3)


https://dl.doubtnut.com/l/_nzlJpOcMv7MT
https://dl.doubtnut.com/l/_Y4gpJrzp5oaP

(d) the velocity of a particle at P at the instant shown.

y(em)
i mid

1> x (em)

A. .37 /4rad
B. 57 /4rad
C.Tr /4rad

D. 97 / 4rad

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_Y4gpJrzp5oaP

12. Consider a sinusoidal travelling wave shown in figure. The wave
velocity is +40cm / s.

Find

(a) the frequency

(b) the phase difference between points 2.5c¢m apart

(c) how long it takes for the phase at a given position to (pi//3)

(d) the velocity of a particle at P at the instant shown.

y (em)

A.1/30s
B.1/60s

C.1/20s


https://dl.doubtnut.com/l/_vb1MaQFKtzKa

D.1/40s

Answer: b

o Watch Video Solution

13. Consider a sinusoidal travelling wave shown in figure. The wave
velocity is +40cm / s.

Find

(a) the frequency

(b) the phase difference between points 2.5c¢m apart

( c) how long it takes for the phase at a given position to (pi//3)


https://dl.doubtnut.com/l/_vb1MaQFKtzKa
https://dl.doubtnut.com/l/_W5Y6RXs0MHiX

(d) the velocity of a particle at P at the instant shown.

y(em)
i mid

1> x (em)

A.1.26m / supward
B.1.26m /4 downward
C.3.52m /s upward

D. none of these

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_W5Y6RXs0MHiX

14. A plane wave propagates along positive x-direction in a homogeneous

3. Due to propagation of the wave

medium of density p = 200kg/m
medium particle oscillate. Space density of their oscillation energy is
E = 0.167%J /m* and maximum shear strain produced in the mendium
is ¢p = 81 X 1072, if at an instant, phase difference between two
particles located at points (1m,1lm,1lm) and (2m,2m,2m,) is

A6 = 144°, assuming at t = 0 phase of particle at x = 0 to be zero,

Wave velocity is

A.300m /s
B.400m /s
C.500m /s

D. 1002
S

Answer: ¢

o Watch Video Solution



https://dl.doubtnut.com/l/_WFEK4uOppU9C

15. A plane wave propagates along positive x-direction in a homogeneous

3. Due to propagation of the wave

medium of density p = 200kg/m
medium particle oscillate. Space density of their oscillation energy is
E = 0.167%J /m* and maximum shear strain produced in the mendium
is ¢p = 81 X 1072, if at an instant, phase difference between two
particles located at points (1m,1lm,1lm) and (2m,2m,2m,) is

A6 = 144°, assuming at t = 0 phase of particle at x = 0 to be zero,

wave length is

A 2.5m
B.5m
C.10m

D. 6m

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_WSwK5xpni7LZ

16. A plane wave propagates along positive x-direction in a homogeneous

medium of density p = 200kg /m?

. Due to propagation of the wave
medium particle oscillate. Space density of their oscillation energy is
E = 0.167%J /m* and maximum shear strain produced in the mendium
is ¢p = 81 X 1072, if at an instant, phase difference between two
particles located at points (1m,1lm,1lm) and (2m,2m,2m,) is

A6 = 144°, assuming at t = 0 phase of particle at x = 0 to be zero,

Equation of wave is

A. yr10~* sin 772000t — 0.8z
B. yr10~ 4 sin w7400t — 0.8z7
C.yr10~ *sin w7100t — 8z

D.yw10 *sin w100t — 2w

Answer: b

° Watch Video Solution



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

17. A sinusoidal wave is propagating in negative x-direction in a string
stretched along x-axis. A particle of string at z = 2 cm is found at its
mean position and it is moving in positive y-direction at ¢ = 1 s. the
amplitude of the wave, the wavelength and the angular frequency of the
wave are 0.1m, w /4m and 4nrad / s, respectively.
The equation of the wave is

Ay = 0.1sin(4nr(t — 1) + 8(z — 2))

B.y = 0.1sin((¢t — 1) — (z — 2))

C.y=0.1sin(4n(t — 1) — 8(z — 2))

D. none of these

Answer: a

o Watch Video Solution

18. A sinusoidal wave is propagating in negative x-direction in a string

stretched along x-axis. A particle of string at = 2 cm is found at its


https://dl.doubtnut.com/l/_ENs1r0DstLt6
https://dl.doubtnut.com/l/_jVOrg5Xow5Mi

mean position and it is moving in positive y-direction at ¢ =1 s. the
amplitude of the wave, the wavelength and the angular frequency of the
wave are 0.1m, m /4m and 4nrad / s, respectively.
The speed of particleat z = 2m and t = 1s is

A.0.2rm /s

B.0.6mm /s

C.0.4mm /s

D.O

Answer: ¢

o Watch Video Solution

19. A sinusoidal wave is propagating in negative x-direction in a string
stretched along x-axis. A particle of string at = 2 cm is found at its
mean position and it is moving in positive y-direction at ¢ = 1 s. the

amplitude of the wave, the wavelength and the angular frequency of the


https://dl.doubtnut.com/l/_jVOrg5Xow5Mi
https://dl.doubtnut.com/l/_Gu6StCeTnIDE

wave are 0.1m, m /4m and 4nrad / s, respectively.

The instantaneous power transfer through * = 2m and ¢ = 1.125s is

A.10J /s
B.4w /3J /s
C.2n/3J/s

D.O

Answer: d

o Watch Video Solution

20. Four pieces of string of length L are joined end to end to make a long
string of length 4L. The linear mass density of the strings are
W, 4, 9 and 16u, respectively. One end of the combined string is tied
to a fixed support and a transverse wave has been generated at the other
end having frequency f (ignore any reflection and absorption). string has

been stretched under a tension F.


https://dl.doubtnut.com/l/_Gu6StCeTnIDE
https://dl.doubtnut.com/l/_1gtA1Qu6NbZZ

Find the time taken by wave to reach from source end to fixed end.

25 L

A
T

D

NG

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_1gtA1Qu6NbZZ

21. Four pieces of string of length L are joined end to end to make a long
string of length 4L. The linear mass density of the strings are
W, 4, 9 and 16y, respectively. One end of the combined string is tied
to a fixed support and a transverse wave has been generated at the other
end having frequency f (ignore any reflection and absorption). string has

been stretched under a tension F.

Find the ratio of wavelength of the wave on four string, starting from

right hand side.

A 12:6:4:3

B.4:3:2:1

C.3:4:6:12


https://dl.doubtnut.com/l/_3ZRNsHpPc7g5

D.1:2:3:4

Answer: C

o Watch Video Solution

22. figure. Shows a student setting up wave wave on a long stretched
string. The student's hand makes one complete up and down movement
in 0.4s and in each up and down movement the hand moves by a height

of 0.3m. The wavelength of the waves on the string is 0.8m.

The frequency of the wave is

A.2.5Hz

B.bHz

C.1.25Hz


https://dl.doubtnut.com/l/_3ZRNsHpPc7g5
https://dl.doubtnut.com/l/_FuHhfp00OpYY

D. Cannot be predicated

Answer: a

o Watch Video Solution

23. figure. Shows a student setting up wave wave on a long stretched
string. The student's hand makes one complete up and down movement
in 0.4s and in each up and down movement the hand moves by a height

of 0.3m. The wavelength of the waves on the string is 0.8m.

The amplitude of the wave is

A.0.15m

B.0.3m

C.0.075m


https://dl.doubtnut.com/l/_FuHhfp00OpYY
https://dl.doubtnut.com/l/_MeVTRBGXLtqZ

D. Cannot be predicated

Answer: a

o Watch Video Solution

24. figure. Shows a student setting up wave wave on a long stretched
string. The student's hand makes one complete up and down movement
in 0.4s and in each up and down movement the hand moves by a height

of 0.3m. The wavelength of the waves on the string is 0.8m.

The wave speed is

A2m/s
B.0.3m

C.0.075m


https://dl.doubtnut.com/l/_MeVTRBGXLtqZ
https://dl.doubtnut.com/l/_gK469JSzO5n7

D. Cannot be predicated

Answer: a

o Watch Video Solution

25. 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 ¢ = 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 = (0.1m)cos[(2rad /s)z — (12.5rad / s)t]

B.y = (0.1m)cos[(1.26rad / s)z — (18.8rad / s)t]


https://dl.doubtnut.com/l/_gK469JSzO5n7
https://dl.doubtnut.com/l/_lLyjXNmAeFzz

C.y = (0.1m)cos[(1.5rad / s)z — (10rad / s)t]

D.y = (0.1m)cos[(1.5rad /s)xz — (4rad/ s)t]

Answer: b

o Watch Video Solution

26. 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 £ — direction.)

A wave function that describe the wave in the given sutuation is

A.'y=-(0.1m) cos(12.5 rad//s)t


https://dl.doubtnut.com/l/_lLyjXNmAeFzz
https://dl.doubtnut.com/l/_gg5aOx0D5ywv

B.y = 0.1m cos(12.5rad / s)t
C.y = (0.1m)sin(4rad / s)t

D.y = — (0.1m)sin(10rad/s)t

Answer: a

o Watch Video Solution

27. 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.)


https://dl.doubtnut.com/l/_gg5aOx0D5ywv
https://dl.doubtnut.com/l/_hVUkNgxxI8BM

Phase difference between the child,s end and a point 2.5m from the
child's end will be

AT/2

B.3m /2

C.m/4

D.m

Answer: d

o Watch Video Solution

28. One end of a long rope is tied to a fixed vertical pole. The rope is
stretched horizontally with a tension 8NV . Let us consider the length of
the rope to be along x-axis. A simple harmonic oscillator at z =0
generates a transverse wave of frequency 100Hz and amplitude 2cm
along the rope. Mass of a unit length of the rope is 20g /m. ignoring the
effect of gravity, answer the following questions.

Wavelength of the wave is


https://dl.doubtnut.com/l/_hVUkNgxxI8BM
https://dl.doubtnut.com/l/_KBYKLBdPyjpS

A. 50cm

B. 20cm

C.8cm

D. 32cm

Answer: B

o Watch Video Solution

29. One end of a long rope is tied to a fixed vertical pole. The rope is
stretched horizontally with a tension 8NV . Let us consider the length of
the rope to be along x-axis. A simple harmonic oscillator at z =0
generates a transverse wave of frequency 100Hz and amplitude 2cm
along the rope. Mass of a unit length of the rope is 20g /m. ignoring the
effect of gravity, answer the following questions.

Assuming that the oscillator has its maximum negative displacement at

t = 0, wave equation function ) for the wave can be expressed as y =

A. —(0.02m)cos[8m(rad /m)x — 100w (rad / s)t|


https://dl.doubtnut.com/l/_KBYKLBdPyjpS
https://dl.doubtnut.com/l/_aFl4PhqLwbdu

B. (0.02m)cos[10m(rad /m)z — 2007 (rad / s)t]
C. —(0.02m)cos[107(rad /m)x — 2007 (rad / s)t]

D. (0.02m)cos[87(rad /m)x — 100w (rad / s)t]

Answer: C

o Watch Video Solution

30. One end of a long rope is tied to a fixed vertical pole. The rope is
stretched horizontally with a tension 8NV . Let us consider the length of
the rope to be along x-axis. A simple harmonic oscillator at z =0
generates a transverse wave of frequency 100Hz and amplitude 2cm
along the rope. Mass of a unit length of the rope is 20g /m. ignoring the
effect of gravity, answer the following questions.

which of the following is correct?

A.The wave propagates with a fixed speed and any particle of the

medium vibrates with the same fixed speed.


https://dl.doubtnut.com/l/_aFl4PhqLwbdu
https://dl.doubtnut.com/l/_oC4OFJ44xU60

B.The wave propagates with a fixed speed but any particle of the

medium vibrates with a varible speed.

C.The wave propagates with a varible speed but any particle of the

medium vibrates with some fixed speed.

D.The wave propagates with a varible speed and any particle of the

medium also vibrates with a varible speed.

Answer: B

o Watch Video Solution

31. One end of a long rope is tied to a fixed vertical pole. The rope is
stretched horizontally with a tension 8N . Let us consider the length of
the rope to be along x-axis. A simple harmonic oscillator at z =0
generates a transverse wave of frequency 100Hz and amplitude 2cm
along the rope. Mass of a unit length of the rope is 20g / m. ignoring the

effect of gravity, answer the following questions.


https://dl.doubtnut.com/l/_oC4OFJ44xU60
https://dl.doubtnut.com/l/_JJxLz9Y01OZB

maximum magnitude of transverse acceleration of any point on the rope
will be nearly

A.7888m / 5°

B. 8244m / 5>

C.9277m / s

D. 3333m,/ s>

Answer: A

o Watch Video Solution

32. One end of a long rope is tied to a fixed vertical pole. The rope is
stretched horizontally with a tension 8NV . Let us consider the length of
the rope to be along x-axis. A simple harmonic oscillator at z =0
generates a transverse wave of frequency 100Hz and amplitude 2cm
along the rope. Mass of a unit length of the rope is 20g /m. ignoring the
effect of gravity, answer the following questions.

Tension in the given rope remaining the same, if a simple harmonic


https://dl.doubtnut.com/l/_JJxLz9Y01OZB
https://dl.doubtnut.com/l/_FAz5V5pu3MWX

oscillator of frequency 200H z is used instead of the earlier oscillator of

frequency 100H z

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

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

33. A rope is attached at one end to a fixed vertical pole . It is stretched

horizontal with a fixed value of tension T' . Suppose at ¢ = 0, a pulse is


https://dl.doubtnut.com/l/_FAz5V5pu3MWX
https://dl.doubtnut.com/l/_uOktnDjmp1l4

generated by moving the free end of the rope up and down once with
your hand. The pulse arrives at the pole at instant ¢.

Ignoring the effect of gravity, answer the following quetions.

A.. If you move your hand up and down once but to a greater distance

and in the same amount of time.

A.Time taken for the pulse to reach the pole will increase and it will

be doubled

B. Time taken for the pulse to reach the pole will deacrease and it will

become half

C. Time taken for the pulse to reach the pole will not change

D. Cannot change

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_uOktnDjmp1l4

34. A rope is attached at one end to a fixed vertical pole . It is stretched
horizontal with a fixed value of tension T' . Suppose at t = 0, a pulse is
generated by moving the free end of the rope up and down once with
your hand. The pulse arrives at the pole at instant .

Ignoring the effect of gravity, answer the following quetions.

If you move your hand up and down once but to a greater distance and in

the same amount of time.

A. Time taken for the pulse to reach the pole will increase

B. Time taken for the pulse to reach the pole will not change

C. Time taken for the pulse to reach the pole will deacrease

D. Time taken for the pulse to reach the pole may increase or decrease

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_oYOmlHMMgoV5

35. A rope is attached at one end to a fixed vertical pole . It is stretched
horizontal with a fixed value of tension T' . Suppose at t = 0, a pulse is
generated by moving the free end of the rope up and down once with
your hand. The pulse arrives at the pole at instant .
Ignoring the effect of gravity, answer the following quetions.
If you use a string of same length but of greater mass

A. Time taken for the pulse to reach the pole will not change

B. Time taken for the pulse to reach the pole will increase

C. Time taken for the pulse to reach the pole will deacrease

D. Time taken for the pulse to reach the pole may increase or decrease

Answer: b

° Watch Video Solution

36. A rope is attached at one end to a fixed vertical pole . It is stretched

horizontal with a fixed value of tension T' . Suppose at ¢t = 0, a pulse is


https://dl.doubtnut.com/l/_xxTVttQuEQLm
https://dl.doubtnut.com/l/_o7DkDkQotkq3

generated by moving the free end of the rope up and down once with
your hand. The pulse arrives at the pole at instant ¢.
Ignoring the effect of gravity, answer the following quetions.
In all the above, quetions we have considered a fixed value of tension.
however, if tension in a given rope is increased and a pulse is genrated as
described,
A. Time taken for the pulse to reach the pole may increase to decrease
B. Time taken for the pulse to reach the pole will not change

C. Time taken for the pulse to reach the pole will increase

D. Time taken for the pulse to reach the pole will deacrease

Answer: d

° Watch Video Solution

37. A simple harmonic plane wave propagatees along x-axis in a medium.
The displacement of the particle as a function of time is shown in figure,

for x = O(curve 1) and x = 7 (curve 2)


https://dl.doubtnut.com/l/_o7DkDkQotkq3
https://dl.doubtnut.com/l/_1VeiSikt2fbV

The two particle are with a span of onewavelength.

2

E~

o

= S

£

S T
_§ 50 Umft(x)
a

!
[\

The wavelength of the wave is

A. 6cm
B. 24em
C.12em

D. 16ecm

Answer: ¢

o Watch Video Solution



https://dl.doubtnut.com/l/_1VeiSikt2fbV

38. A simple harmonic plane wave propagatees along x-axis in a medium.

The displacement of the particle as a function of time is shown in figure,

for x = O(curve 1) and x = 7 (curve 2)

The two particle are with a span of onewavelength.

|
—

Displacement (cm)

!
\9)

The speed of the wave is

A 12m /s
B.2dm /s
C.8m/s

D.16m /s

Answer: a

| o Wikl \ 2 dan Ol iklmn


https://dl.doubtnut.com/l/_V2cLc0zhlovB
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39. Figure. shows two snapshots of medium particle supporting a plane
progressive wave travelling along positive x — axos, corresponding to
instants ¢ = 0.002s and t = 0.008s, respectively shown by curves

numbered 1 and 2.

Assume that the interval between the two snapshots is less than the time

period.

Velocity of the wave is

1700
A. Tm/s

1700
B. Tm/s


https://dl.doubtnut.com/l/_V2cLc0zhlovB
https://dl.doubtnut.com/l/_GUIwMY0kePKw

Answer: d

o Watch Video Solution

40. Figure .shows two snapshots of medium particle supporting a plane
progressive wave travelling along positive x-axos, corresponding to
instants ¢ = 0.002s and ¢ = 0.008s, respectively shown by curves
numbered 1 and 2.

Assume that the interval between the two snapshots is less than the time

period.

0.707

0.707

The frequency of the wave


https://dl.doubtnut.com/l/_GUIwMY0kePKw
https://dl.doubtnut.com/l/_SSAHKaQWukLf

A 5251

B. 2055 !

C.104s 1

D. 545 !

Answer: ¢

o Watch Video Solution

41.The figure shows a snap photograph of a vibrating string at ¢ = 0. The
particle P is observed moving up with velocity 20,/3cm /s. The tangent
at P makes an angle 60° with x-axis.

y

L

4
/

T
xyio??nﬁ 2z \ fyfgg:N\ i
0 Ls\\\_//lgsf 51\\\_//515}:x
(x107° m)

(a) Find the direction in which the wave is moving.

(b) Write the equation of the wave.


https://dl.doubtnut.com/l/_SSAHKaQWukLf
https://dl.doubtnut.com/l/_VgyvhyaI1OaD

(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.40cm /s

B.60cm /s

C.80cm /s

D.20cm /s

Answer: d

o Watch Video Solution

42. The figure shows a snap photograph of a vibrating string at ¢ = 0.
The particle P is observed moving up with velocity 20,/3cm /s. The

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


https://dl.doubtnut.com/l/_VgyvhyaI1OaD
https://dl.doubtnut.com/l/_bxkRRAJd8tqD
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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 U5 X 10_3sin<107rt — 50z — %)

_3 . T

B.y4 x 10 sm<107rt _ 507z — g)
-3 . v

c.y(5 « 10 (sm(mmt <5O7rx _ §>

D.y(4 X 10*3(sin(107rt (5071'3: . %)

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_bxkRRAJd8tqD

43. A pulse is started at a time ¢ = 0 along the 4 zdirection on a long,
taut string. The shape of the pulse at t = 0 is given by function f(x) with
here f and x are in centimeters. The linear mass density of the string is
50g /m and it is under a tension of 5V.
There shape of the string is drawn at ¢ = 0 and the area of the pulse
enclosed by the string the x-axis is measured. it will be equjal to

A. 2cm?

B. 2.5cm?

C.4cm?

D. 5cm?

Answer: b

o Watch Video Solution

44. A pulse is started at a time t = 0 along the 4 zdirection on a long,

taut string. The shape of the pulse at ¢t = 0 is given by function f(z) with


https://dl.doubtnut.com/l/_BvnhMlAgkwwJ
https://dl.doubtnut.com/l/_uRUQynruq4Yd

x;vt_i_l fOI'
—(z—vt)+1 for

0, otherwise

w;vt+1 f or
—(z—vt)+1 for

0, otherwise

vt —4<zx <

vt

<z <

vt —4 <z <

vt

<z <

vt

vt + 1

vt

vt + 1

here f and x are in centimeters. The linear mass density of the string is

50g /m and it is under a tension of 5V.

The verticle displacement of the particle of the string at z = 7cm and

t = 0.01s will be

A.0.75em

B.0.5ecm

C.0.25em

D. ‘zero

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_uRUQynruq4Yd

45. A pulse is started at a time ¢ = 0 along the 4 zdirection on a long,
taut string. The shape of the pulse at t = 0 is given by function f(x) with
here f and x are in centimeters. The linear mass density of the string is
50g /m and it is under a tension of 5V.
The transverse velocity of the particle at £ = 13cm and ¢t = 0.015s will
be

A.—250cm /s

B. —500cm /s

C.500cm /s

D. —1000cm / s

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_9tBpD4dyhsQj

1. The speed of a transverse wave going on a wire having a length 50 cm

and maas 50 g is 80ms ! The area of cross section of the wire is

2

1.0mm.? and its Young modulus is 16 x 10" Nm ~2. Find the extension

of the wire over its natural lenth.

o Watch Video Solution

1in the

2. A wave pulse passing on a string with speed of 40cms™
negative x direction has its maximum at x = 0 att = 0. Where will this

maximum be located att = 5s?

o Watch Video Solution

3. A particle on a stretched string supporting a travelling wave, takess
5.0ms to move from its mean position to the extreme position. The
distance between two consecutive particle, which are at their mean

position, is 3.0cm. Find the wave speed ( € m /).

| o Wik L \ A Ol iklmn


https://dl.doubtnut.com/l/_8g9i4c8IpSev
https://dl.doubtnut.com/l/_4MSvhJqCkjor
https://dl.doubtnut.com/l/_3A5uph7V4TuJ

L _vyvalilll VIUCU JUVIVLIVII )

4. A string of length 20cm and linear mass density 0.40g /cm is fixed at
both ends and is kept under a tension of 16 N. A wave pulse is produced
at t = 0 near an end as shown in figure which travels towards the other
end.

when will the string have the shape shown in the figure again? (in

x 10~ 25s)

=~ E

<4—20cm '

o Watch Video Solution

5. A string of length 40 cm and weighing 10 g is attached to a spring at

one end and to a fixed wall at the other end. The spring has a spring


https://dl.doubtnut.com/l/_3A5uph7V4TuJ
https://dl.doubtnut.com/l/_Zd22XMRk0mll
https://dl.doubtnut.com/l/_wkzbeEna5VCA

constant of 160Nm ~! and is stretched by 1.0 cm. If a wave pulse is
produced on the string near the wall, how much time will it take to reach

the spring ?

o Watch Video Solution

6. 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

7. A plane progressive wave is given by x = (40cm)cos(507t — 0.027y)
where y is in cm and ¢ in s. The particle velocity at y = 25m in time

1
t = 1008 will be 10,/nm / s. What is the value of n.

o Watch Video Solution



https://dl.doubtnut.com/l/_wkzbeEna5VCA
https://dl.doubtnut.com/l/_zRqCApWqm24e
https://dl.doubtnut.com/l/_oYn5kn2sBe2m

8. A travelling wave is given by

0.8
322 + 24xt + 48t% + 4)

ol

where z and y are in metres and ¢ is in seconds. Find the velocity in m /s.

o Watch Video Solution

9. An ant with mass m is standing peacefully on top of a horizontal,
stretched rope. The rope has mass per unit length p and is under tension
F'. Without warning, a student starts a sinusoidal transverse wave of
wavelength A propagating along the rope. the motion of the rope is in a
verticle plane. what minimum wave amplitude (in mm) will make the ant
feel weightless momentarily? Assume that m is so small that the
presence of the ant has no effect on the propagation of the wave.

[Given: A = 0.5m, u = 0.1kg/m, F = 3.125N, takeg = 7°]

o Watch Video Solution



https://dl.doubtnut.com/l/_oYn5kn2sBe2m
https://dl.doubtnut.com/l/_PrCTHFIxUqpv
https://dl.doubtnut.com/l/_76DuXZdMfJC5

1. which of the following function corrtly represent the traveling wave

equation for finite values of xand t ?

A.y:xz—tz

2

B.y = cosz“sint

C.y = log(z* — t*) — log(z — t)

D.y = e*sint

Answer: c

o Watch Video Solution

2. At t=0,a transverse wave pulse travelling in the positive x direction with
a speed of 2m /s in a wire is described by the function y = 6/z? given

that = # 0. Transverse velocity of a particle at x=2 mand t=2s is

A.3m/s


https://dl.doubtnut.com/l/_kWovEQnaOBAh
https://dl.doubtnut.com/l/_xHfvLcTIdD3z

B.—3m/s
C.8m/s

D.—8m/s

Answer: b

° Watch Video Solution

3. A wave travelling in positive X-direction with A = 0.2m has a velocity
of 360m /sec . If A = 60m , then correct expression for the wave is
Ay = 0.2sin |27 <6t +
T x
B.y = 0.2sin 7r(6t + —)

C.y = 0.2sin _27r<6t _Zz

D.y = 0.2sin _w(ﬁt 2z

Answer: c

° Watch Video Solution



https://dl.doubtnut.com/l/_xHfvLcTIdD3z
https://dl.doubtnut.com/l/_VNKmZRibmxEF

4.The equation y = A cos® (27mt — 271'%) represents a wave with

A. Amplitude A /2, frequency 2n and wavelength A /2
B. Amplitude A /2, frequency 2n and wavelength A
C. Amplitude A, frequency 2n and wavelength 2\

D. Amplitude A, frequency n and waves

Answer: a

o Watch Video Solution

5. The path difference between the two waves

. 2rx 2rx .
Y =m Sm(‘*’t - T) and y(2) = a3 cos <Wt - + ¢> is
A
T
A T
85 (64 5)

<Xe-3)


https://dl.doubtnut.com/l/_VNKmZRibmxEF
https://dl.doubtnut.com/l/_El1uCGwr0KDd
https://dl.doubtnut.com/l/_i0lkJzdj2yxD

D. 2= ¢

Answer: b

o Watch Video Solution

6. Three progressive waves A, B and C are shown in figure. With respect

to wave A

A

B A C

LbadatX ALY X L L ¥ owe
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A.The wave C is ahead by a phase angle of /2 and the wave B lags

behicnd by a phase angle of 7 /2



https://dl.doubtnut.com/l/_i0lkJzdj2yxD
https://dl.doubtnut.com/l/_hIahvofkc85O

B. The wave C lags behind by a pahse angle of /2 and the wave B is
ahead by a phase angle of /2

C.The wave C is ahead by a phase angle of m and the wave B lags
behind by a phase angle of 7

D. The wave C lags behind by a phase angle of 7 and the wave B ahead

by a phase angle of 7

Answer: b

° Watch Video Solution

7.Which of the following curves represents correctly the oscillation given

by y = yo sin(wt — ¢) where 0 < ¢ < 90°7?


https://dl.doubtnut.com/l/_hIahvofkc85O
https://dl.doubtnut.com/l/_VzmHHqEZCfy9

A A

B.B

C.C

D.D

Answer: d

° Watch Video Solution

8. The diagram below shows the propagation of a wave. Which points are

in same phase?


https://dl.doubtnut.com/l/_VzmHHqEZCfy9
https://dl.doubtnut.com/l/_I6HSDDKryrCD

AFG

B.Cand E

C.Band G

D.BandF

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_I6HSDDKryrCD

0.05 Mf-A-----——pmm————- 7\_ _________

9.
If the speed of the wave shown in the figure is 330m /s in the given
medium then the equation of the wave propagating in the positive x-
direction will be (all quantities are in M.K:S units)

A.y = 0.05sin 27 (4000t — 12.5z)

B.y = 0.05sin 27 (4000t — 122.5z)

C.y = 0.05sin 27 (3300t — 10z)

D.y = 0.05sin 27 (3300t — 10¢)

Answer: c

° Watch Video Solution



https://dl.doubtnut.com/l/_Jbsxbk93G3Js
https://dl.doubtnut.com/l/_rNRqfQWGou8D

10.
A wave motion has the function y = ag sin(wt — kx). The graph in figure
shows how the displacement y at a fixed point varies with time t. Which
one of the labelled points Shows a displacement equal to that at the
oy . 7r .
position x = % at timet = 0?
AP
B.Q

C.R

D.S

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_rNRqfQWGou8D

11. A wave equation which gives the displacement along the y direction is
given by y = 10~ *sin(60t + 2z), where x and y are in meters and t is
time in seconds This represents a wave

A. Travelling with a velocity of 30m/sec in the negative X direction

B. Of wavelength m metre

C. Of frequency 30 /7 Hz

D. Of amplitude 10* metre travelling along the negative X direction

Answer: a, b, c,d

o Watch Video Solution

12. The rope shown at an instant is carrying a wave travelling towards
right, created by a source vibrating at a frequency n . Consider the

following statements


https://dl.doubtnut.com/l/_CBPFdKkZFRIF
https://dl.doubtnut.com/l/_H4X3NlyUJ3Kj

2!
(S [

L —

I. The speed of the wave is 4n x ab
4
Il. The medium at a will be in the same phase as d after 3.

m
[ll. The phase difference between b and e is —
Which of these statements are correct
A. The speed of the wave is 4n X ab
. . . 4
B. The medium at a will be in the same phase as d after —s
n

C. The phase difference between b and e is 771'

D. The speed of the wave is 2n X ab

Answer: a, c

o Watch Video Solution



https://dl.doubtnut.com/l/_H4X3NlyUJ3Kj

13.y; = 2sin 37t

m
Yo = 2sin(37rt — g)

The wave velocity is

A.16cm [ sec
B. 24cm /sec
C.12cm /sec

D. 8cm /sec

Answer: b

° Watch Video Solution

14.y, = 2sin3nt

m
Yo = 251n(37rt — g)

In the above question, the displacement of particle at ¢ = 1sec and

Tz = 4em is


https://dl.doubtnut.com/l/_wypZyLUq4ELj
https://dl.doubtnut.com/l/_o4oLSzy89zlt

A.4cm

B.2cm

C.1cm

D. zero

Answer: b

o View Text Solution

15. The equation of a wave is y = 2simm(0.52 — 200¢t) , where x and y are

expressed in can and t in sec. The wave velocity is......

o Watch Video Solution

16. Equation of a progressive wave is given by

y = 0.2 cos7r(0.04t +0.022 — %)

The distance is expressed in cm and time in second. The minimum


https://dl.doubtnut.com/l/_o4oLSzy89zlt
https://dl.doubtnut.com/l/_mMmaZauzPTcH
https://dl.doubtnut.com/l/_vBYCxsW7T8b0

distance between two particles having the phase difference of 7 /2

° Watch Video Solution

17. At a moment in a progressive wave , the phase of a particle executing
7T . . T
S.H.M 3 Then the phase of the particle 15 cm ahead and at the time 5

will be , if the wavelength is 60 cm

° Watch Video Solution

18. The equetion of a wave travelling on a string is

sin() T
2 (8t B _)

—4
y 8

if xand y are in centimetres, then velocity of waves is

° Watch Video Solution



https://dl.doubtnut.com/l/_vBYCxsW7T8b0
https://dl.doubtnut.com/l/_6KcSpxsIX4wQ
https://dl.doubtnut.com/l/_ucPN0C1fOXZm

19. A plane wave is represented by
z = 1.2sin(314t + 12.56y)
Where x and y are distances measured along in x and y direction in

meters and t is time in seconds. This wave has

o Watch Video Solution

20. The phase difference between two waves represented by
v, = 10~ %sin[100t + (2 /50) + 0.5]m, y» = 10~ % cos[100t + (z /50)]m
where x is expressed in metres and t is expressed in seconds, is

approximately

o Watch Video Solution

21. The equation of a trevelling wave In a uniform string of mass per unit
length unit length p is given as y = A sin(w — kx).Find the total energy
transferred through the origin in time interval fromt=0to ¢t = 7 /12w.

(You can use the formula in instantaneous power if you know)


https://dl.doubtnut.com/l/_HaAZROW506Bh
https://dl.doubtnut.com/l/_WeCLKQxgILwd
https://dl.doubtnut.com/l/_16hLQAgsUC2F

o View Text Solution

22. A transverse wave is propagating along +z direction. At ¢ = 2 sec the
particle at £ = 4m is at y = 2 mm. With the passage of time its y
coordinate increases and reaches to a maximum of 4 mm. The wave

equation is (using w and k with their usual meanings)

Ay= 4s1n<w(t-|— 2) + k(x — 2) + 76r>

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_16hLQAgsUC2F
https://dl.doubtnut.com/l/_QShG5aIK6PxR

23.

The diagram below shows an instantaneous position of a string as a

transverse progressive wave travels along it from left to right Which one

of the following correctly shows the direction of the velocity of the points

1,2 and 3 on the string?

¢l 4
D.L T |
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_GOzkRpmH6LDQ

24,
Figure below shows the wave y = Asin(wt — kz) at any instant
travelling in the +ve x-direction. What is the slope of the curve at B?
Aw/A
B. k/A
C. kA

D.wA

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_GlXHnr6egnEP
https://dl.doubtnut.com/l/_28Xx34pw0NKQ

25. The equation of a transverse wave travelling on a rope given by
y = 10sin7(0.01z — 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.63 cm/s

B. 75cm/s

C.100cm/s

D. 121cm/s

Answer: D

o Watch Video Solution

26. A traverse wave is repersented by the equation

sin(2m)
T(vt —x)

For what value of A the maximumn particle velocity equal to two times

Y=1%

the wave velocity

A= 27Ty0


https://dl.doubtnut.com/l/_28Xx34pw0NKQ
https://dl.doubtnut.com/l/_fgKxoinWSQcN

B.\ = 7ry03

C. A = myy2
D.\ = 7y,
Answer: B

o Watch Video Solution

27. 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

A wR

B. 2wR

C.3wR

D. Zero


https://dl.doubtnut.com/l/_fgKxoinWSQcN
https://dl.doubtnut.com/l/_iFvmyvU7pMx8

Answer: B

° View Text Solution

28. A transverse periodic wave on a string with a linear mass density of
0200 kg/m is described by the following equation
y = 0.05sin(420t — 21.0z)
where x and y are in metres and t is in seconds.The tension in the string
is equal to:

A.32N

B.42 N

C.66 N

D.80ON

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_iFvmyvU7pMx8
https://dl.doubtnut.com/l/_bBPbfnxGGZsx
https://dl.doubtnut.com/l/_1LjUIpFB0xiA

29. The displacement from the position of equilibrium of a point 4 cm
from a source of sinusoidal oscillations is half the amplitude at the
moment ¢t = T /6 (T is the time perios). Assume that the source was at
mean position at ¢ = 0. The wavelength of the running wave is :

A.0.96 m

B.0.48 m

C.0.24 m

D.012m

Answer: B

o Watch Video Solution

30. A wave moving with constant speed on a uniform string passes the
point x = 0 with amplitude A, angular frequency w, and average rate of
energy transfer Py. As the wave travels down the string it gradually loses

energy and at the point x = [, the average rate of energy transfer


https://dl.doubtnut.com/l/_1LjUIpFB0xiA
https://dl.doubtnut.com/l/_s5w16lhlbWfL

becomesP,/2. At the point = [. Angular frequency and amplitude are

respectively:

Ao
A wpand —

B. ﬂa,l’ldz40
2

C.less then wy and Ag

D. 2% and AOi
V2 V2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_s5w16lhlbWfL

31.
A sinusoidal wave moving along a string is shown twice in the figure. As
crest A travels in the positive direction of an x axis by distance d = 6.0
cm in 4.0ms. The tick marks along the axis are separated by 10cm, height
H = 6.00mm. The wave equation is

Ay = (3mm)sin(16z — 2.4 x 10°t)

B.y = (3mm)sin(16z — 2.4 x 10°t)

C.y = (3mm)sin(8z + 2.4 x 10%t)

D.y = (3mm)sin(8z — 2.4 x 10%t)

Answer: A

s 0 |


https://dl.doubtnut.com/l/_llROL9Zcjc0r

[ @ Watch Video Solution J
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32.

The displacement time graph for two sound waves A and B are shown in
the figure. Then the ratio of their intensities I, /I is equal to

Al:2

B.1:16

C.1:2

D.1:1

Answer: D

f


https://dl.doubtnut.com/l/_llROL9Zcjc0r
https://dl.doubtnut.com/l/_uMevq9OvjmX3

| o Watch Video Solution

33. As a wave propagates,

A. the wave intensity remain constant for a plane wave

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

source for a spherical

C.the wave ontensity decrease as the inverse square of the distance

from for a spherical wave

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

centered at the source remains constant at all times

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_uMevq9OvjmX3
https://dl.doubtnut.com/l/_M2YD2n8u1jtQ

34. y — x curve at an instant for a wave travelling along = — axis on a

string is shown. Slope at the point A on the curve, as shown, is tan53°.

A. Transerse velocity of the particle at point A is positive if the wave is

travelling along positive x axis

B. transverse velocity of the particle a t point A positive if the wave is

travelling along negative x axis of the particle at point A

C. Magnitude of transverse velocity of the particle at point A is greater

then wave speed

D. Magnitude of transverse velocity on a string of the particle at point

A is lesser then wave speed


https://dl.doubtnut.com/l/_f5VUiZB6qbgT

Answer: B::C

o Watch Video Solution

35. A sinusoidal wave is traveling on a string with speed 40 cm/s. The
displacement of the particle of the string at x = 10 cm varies with time

according to

y = (5.0cm) sin(l.O — 4.0sfl)t)The linear density of the string is 4.0
g/cm

A. the frequency of wave is 0.64 Hz

B. the wavelenght of the wave 63 cm

C. the tension in the string 0.064 N

D. the wave equation is y = (5.0cm) sin (0.193 — (4.05 _1t)

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

o View Text Solution



https://dl.doubtnut.com/l/_f5VUiZB6qbgT
https://dl.doubtnut.com/l/_TLlZrivFhfkw




