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PHYSICS

RESONANCE ENGLISH

STRING WAVES

1. two particle of medium disturbed by the
wave propagation are at

x1 = Ocm and 2 = lem. The respective


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_r5KadyqFGvwI

displacement (in cm) of the particles can be
given by the equation:
y1 = 2sin3xt, Yo sin(3nt — w/8) the wave
velocity is

A.16 cm/sec

B. 24 cm/sec

C.12 cm/sec

D. 8 cm/sec

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_r5KadyqFGvwI

2. The equation of a travelling wave is given as
y = 5sin107(t — Q.01lz), along the x-axis .
Here, all quantities are in Sl units. The phase
difference between the points separated by a

distance of 10m alond x-axis is

A /2
B.
C. 27

D.w/4


https://dl.doubtnut.com/l/_r5KadyqFGvwI
https://dl.doubtnut.com/l/_5BMJ25b5KDi0

Answer: B

o Watch Video Solution

3. Graph show three waves that are separately
send along a string that is stretched under a
certain tension along = — axis. If wy.wy and

wy are their angular frequencies respectively


https://dl.doubtnut.com/l/_5BMJ25b5KDi0
https://dl.doubtnut.com/l/_ClJGI2mLBTzr

A wi = wsg > wr

B.wi > wy > w3

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ClJGI2mLBTzr

4.the same progressive wave is reprsented by
two group | and Il. Graoup | 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 curvse m repersents.

b4 A

() {h

(a) wave number k (b) wave speed V
(c) frequency f (d) angular frequency ©


https://dl.doubtnut.com/l/_ClJGI2mLBTzr
https://dl.doubtnut.com/l/_PtWHeacYpuzA

A. wave number k

B. wave speed v

C.frequency v

D. angular frequency w

Answer: B

o Watch Video Solution

5. A pulse on a string is shown in the figure.P is

particle of the string.Then state which of the


https://dl.doubtnut.com/l/_PtWHeacYpuzA
https://dl.doubtnut.com/l/_KaxdFKXS2Ggf

following are correct .

—

A.If P is stationary point, then pulse

consists of two wave travelling in

opposite direction

B.If P is moving upwards, then pulse is

travelling in positive direction

C.If P is moving downwards, then pulse is

travelling along negative direction


https://dl.doubtnut.com/l/_KaxdFKXS2Ggf

D. none of these

Answer: D

o Watch Video Solution

6. A transverse wave described by equation
y = 0.02sin(z + 30t) (where x and t are in
meters and seconds, respectively) is travelling
along a wire of area of cross-section lmm?

and density 8000kg /m?”. What is the tension

in the string?


https://dl.doubtnut.com/l/_KaxdFKXS2Ggf
https://dl.doubtnut.com/l/_VOsriqZOiXHs

A.20 N

B.72 N

C.30N

D.144 N

Answer: B

° Watch Video Solution

7.1f at t = 0, a travelling wave pulse in a string

is described by the function,


https://dl.doubtnut.com/l/_VOsriqZOiXHs
https://dl.doubtnut.com/l/_IYkKqOOejupW

T

Hence, z and y are in meter and ¢ in second.
What will be the wave function representing
the pulse at time t, if the pulse is propagating

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

10
5+ (z + 2t)°
L 10+ 2
5+ g2

10
5+ (z — 2t)°

A

C

D. none

Answer: C

| &


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

| ' Watch Video Solution ]

8. 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 t = 0. The wavelength of the running wave

IS :

A.096 m

B.0.48 m


https://dl.doubtnut.com/l/_IYkKqOOejupW
https://dl.doubtnut.com/l/_d8hg8XdahJ7J

C.0.24 m

D.012 m

A.0.96 m

B.0.48 m

C.0.24 m

D.012 m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_d8hg8XdahJ7J

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

w2 = 10):

A.453 Hz
B.50 Hz

C.30 Hz


https://dl.doubtnut.com/l/_QzVNgKFhF6cr

D.62.3 Hz

Answer: C

° Watch Video Solution

10. Two interferring waves have the same
wavelength, frequency and amplitude. They
are travelling in the same direction but 90°
out of phase compared to individual waves.

The resultant wave will have the same.


https://dl.doubtnut.com/l/_QzVNgKFhF6cr
https://dl.doubtnut.com/l/_eH3Cqck9lsb8

A.amplitude and velocity but different

wavelength

B.frequency and velocity but different

wavelength

C.wavelength and velocity but different

amplitude

D. amplitude and frequency but different

wavelength

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_eH3Cqck9lsb8

11. A travelling wave y = Asin(kx — wt + 0)
passes from a heavier string to a lighter
string. The reflected wave has amplitude 0.5A4 .
The junction of the strings is at = 0. The

equation fo the refelcted wave is :

Ay’ = 0.5Asin(kx + wt + 0)

B.y' = — 0.5Asin(kx + wt + 6)

C.y = — 0.5Asin(wt — kx — 0)

D.y" = 0.5Asin(kx + wt — 0)


https://dl.doubtnut.com/l/_eH3Cqck9lsb8
https://dl.doubtnut.com/l/_GBihicqiiMQ9

Answer: D

° Watch Video Solution

12. The figure shows three progressive waves
A, B and c. wahat canbe concluded from the

figure that with respect to wave A?

L.

® the wave C is ahead by a phase angle of
7w /2 & the wave B lags behind by a phase
angle 7 /2

®* the wave C lags behind by a phase angle of

7 /2 & the wave B is ahead by a phase angle of
/2


https://dl.doubtnut.com/l/_GBihicqiiMQ9
https://dl.doubtnut.com/l/_fh7UvvA0rRlc

® the wave C is ahead by a phase of m & the
wave B lags behind by the phase angle of 7
® the wave C lags behind by a phase angle of

7 & the wave B is ahead by a phase angle of 7.

Answer: B

o View Text Solution

13. Two wave function in a medium along x

direction are given by

1
Yy = m,
2 + (2¢ — 3t)*
1

2 + (2x + 3t — 6)°

m

Yo =

Where x is in meters and t is in seconds


https://dl.doubtnut.com/l/_fh7UvvA0rRlc
https://dl.doubtnut.com/l/_4zV2rvGgPFvW

A. There is no position at which resultant
displacement will be zero at all times

B. There is no time at which resultant
displacement will be zero everywhere.

C. Both waves travel in same directions.

D. Both waves travel in oppoisite directions.

A.There is no position at which resultant

displacement will be zero at all times

B.There is no time at which resultant

displacement will be zero everywhere.


https://dl.doubtnut.com/l/_4zV2rvGgPFvW

C. Both waves travel in same directions.

D.Both waves travel in oppoisite

directions.

Answer: D

o Watch Video Solution

14. When a wave pulse travelling in a string is
reflected from a rigid wall to which string is
tied as shown in figure. For this sitution two

statements are given below.


https://dl.doubtnut.com/l/_4zV2rvGgPFvW
https://dl.doubtnut.com/l/_eJaHmlfbO99j

(1) The reflected pulse in same orientation of
incident pulse due to a phase change of =
radians

(2) During relfection the wall exerts a force on

string in upward direction

_f\ -y
T YT W ap i £ 10 B A ARSI g

A.only (1) is true
B. Only (2) is true
C. Both are true

D. Both are the wrong


https://dl.doubtnut.com/l/_eJaHmlfbO99j

Answer: D

o Watch Video Solution

15. A wire of length 'I' having tension T and
radius 'r' vibrates with fundamental frequency
'f'.Another wire of the same metal with length
2| having tension 2 T and radius 2 r will vibrate

with fundamental frequency:

A f

B. 2f


https://dl.doubtnut.com/l/_eJaHmlfbO99j
https://dl.doubtnut.com/l/_tUorSaUrlZcS

Answer: C

o Watch Video Solution

16. A string of length 1.5 m with its two ends
clamped is vibrating in fundamental mode
Amplitude at the centre of the string is 4 mm.
Distance between the two points having

amplitude 2mm is


https://dl.doubtnut.com/l/_tUorSaUrlZcS
https://dl.doubtnut.com/l/_4Z0kf8SxS3d4

A.1Tm

B.75 cm

C.60 cm

D. 50 cm

Answer: A

° Watch Video Solution

17. What is the percentage change in the

tension necessary in a sonometer of fixed


https://dl.doubtnut.com/l/_4Z0kf8SxS3d4
https://dl.doubtnut.com/l/_wS5AvcCgRktL

length to produce a note one octave lower

(half of original frequency) than before?

A. 25 %

B.50 %

C.67%

D. 75 %

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_wS5AvcCgRktL

18. A string of length 'I' is fixed at both ends. It
is vibrating in tis 3rd overtone with maximum
[

amplitude 'a' the amplitude at a distance 3

from one end is

Answer: C

‘ ° Wiak lh \AAA CAaliikianm



https://dl.doubtnut.com/l/_TquX0HAyTeZP
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19. Two vibrating strings of same material
stretched under same tension and vibrating
with same frequency in the same overtone
have radii 2r and r. Then the ratio of their
lengths is:

A l:2

B.1:4

C.1:3

D.2:3


https://dl.doubtnut.com/l/_TquX0HAyTeZP
https://dl.doubtnut.com/l/_pd0fxz9s5nAz

Answer: A

o Watch Video Solution

20. Which of the following travelling wave will
produce standing wave , with nodes at ¢ = 0,
when superimosed on y = A sin(wt — kx)

A. Asin(wt + kx)

B. Asin(wt + kx + )

C. A cos(wt + kzx)

D. A cos(wt + kx + )


https://dl.doubtnut.com/l/_pd0fxz9s5nAz
https://dl.doubtnut.com/l/_P9q8oMYLMNyC

Answer: B

o Watch Video Solution

21. A standing wave pattern is formed on a
string One of the waves if given by equation
™ )
Y1 = aCcos (wt — kx + 5) then the equation
of the other wave such that at z = 0 a node is

formed.

A yy = asin(wt + kx + %)

s
B.yy, = acos(wt+ kx + g)


https://dl.doubtnut.com/l/_P9q8oMYLMNyC
https://dl.doubtnut.com/l/_mhCBu5A4OH1q

N
Q
[\)

|

2m
a cos (wt + kx + T)

47
D.y, = acos(wt + kx + ?>

Answer: D

o Watch Video Solution

22. .5; : A standing wave pattern if formed in a
string. The power transfer through a point
(other than node and antinode) is zero always

So: if the equation of transverse wave is

t T
0.04 40

Yy = sin 2#[ ],where distance is in


https://dl.doubtnut.com/l/_mhCBu5A4OH1q
https://dl.doubtnut.com/l/_cutyk1l22PEF

cm. time in second, then the wavelength will
be 40 cm.
Ss: if the length of the vibrating string is kept
constant, then frequency of the string will be
directly proportional to VT

A FTT

B.TTF

C.TFT

D. FFF

Answer: A

| 8


https://dl.doubtnut.com/l/_cutyk1l22PEF

23. 5;: The particles speed can never be equal
to the wave speed in sine wave if the
amplitude is less then wavelength divided by
2m.

So: In transverse wave of amplitude A, the
maximum particle velocity is four times its
wave velocity. Then, the wave length of the
wave is A

S3: the phase difference between two points


https://dl.doubtnut.com/l/_cutyk1l22PEF
https://dl.doubtnut.com/l/_8Oa4TJk49l7l

separated by 1m in a wave of frequency 120 Hz

is 90°. the velocity of the wave is 480 m/s

A FTT

B.TTF

C.TFT

D. FFF

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_8Oa4TJk49l7l

24. Two small boat are 10m apart on a lake.
Each pops up and down with a period of 4.0
seconds due to wave motion on the surface of
water. When one boat is at its highest point,
the other boat is at its lowest point. Both
boats are always within a single cycle of the

waves. The speed of the waves is :

A. 2m/sec

B.2.5m/s

C.10 m/s


https://dl.doubtnut.com/l/_AB2iz7U7BObd

D. 5 m/sec

Answer: D

° Watch Video Solution

25. Three waves of equal frequency having
amplitudes 10um, 4um, 7Tum arrive at a given
point with successive phase difference of 7 /2,
the amplitude of the resulting wave in um is

given by

A.10


https://dl.doubtnut.com/l/_AB2iz7U7BObd
https://dl.doubtnut.com/l/_cmpCIHlI3iWJ

B.5

C.15

D. 20

Answer: B

o Watch Video Solution

26. What is the second lowest frequency for
standing waves on a wire that is 10.0 m long
has a mass of 100 g and is stretched under a

tension of 25 N which is fixed at both ends ?


https://dl.doubtnut.com/l/_cmpCIHlI3iWJ
https://dl.doubtnut.com/l/_N2Hbc7mQ3hNZ

A. 2.5 Hz

B.5.0 Hz

C.75Hz

D. 10.0 HZ

Answer: B

o Watch Video Solution

27. The length of a shown in figure betweenn
the pulleys is 1.5m and its mass is 15g. Find

the fregency of vibration with which the wire


https://dl.doubtnut.com/l/_N2Hbc7mQ3hNZ
https://dl.doubtnut.com/l/_hC5NfAlmYqr7

vibrates in four loops leaving the middle point

of the wire between the pulleys at rest.

—N
"y

N,
7
i

100
A —Hz

200
B.—Hz

4
C. ﬂI-Iz

500
D.—Hz


https://dl.doubtnut.com/l/_hC5NfAlmYqr7

Answer: C

o Watch Video Solution

28. The equation of a wave traveling on a

. . T
string is y = 4sin. B (8t — g) If x and y are

in cm, then velocity of wave is

A. 64 cm/s in -x direction
B.32 cm/s in -x direction
C.32 cm/s in +x direction

D. 64 cm/s in +x direction


https://dl.doubtnut.com/l/_hC5NfAlmYqr7
https://dl.doubtnut.com/l/_DSiOMftZKxEv

Answer: D

o Watch Video Solution

29. The equation of a progressive wave is given
by y = asin(628t — 31.4x). If the distance are
expressed in cms and time seconds, then the

wave in this string wll be

A. 314 cm
B. 628 cm

C.5acm


https://dl.doubtnut.com/l/_DSiOMftZKxEv
https://dl.doubtnut.com/l/_xRH3DmD523XO

D.400 cm

Answer: C

° Watch Video Solution

30. A string is stretched by a force of 40
newton. The mass of 10 m length of this string
is 0.01 kg. the speed of transverse waves in

this string will be

A. 400m/s


https://dl.doubtnut.com/l/_xRH3DmD523XO
https://dl.doubtnut.com/l/_E0nf9YzC0Tke

B.40 m/s

C.200 m/s

D.80 m/s

Answer: C

o Watch Video Solution

31. The density of the material of a wire used
in sonometer is 75 x 10 *kg/m?. If the
stress on the wire is 3.0 x 10*N /m?, the

speed of transverse wave in the wire will be


https://dl.doubtnut.com/l/_E0nf9YzC0Tke
https://dl.doubtnut.com/l/_xJwmgS0fXGo3

A. 100 m/s

B.200 m/s

C.300 m/s

D. 400 m/s

Answer: B

o Watch Video Solution

32. Assertion: In a small segment of string

carrying sinusoidal wave, total energy is

conserved.


https://dl.doubtnut.com/l/_xJwmgS0fXGo3
https://dl.doubtnut.com/l/_qVN251Y04dLV

Reason: Every small part moves in SHM and

total energy of SHM is conserved.

A. if both Assertion and Reason are true

and the Reason is correct explanation of

the Assertion.

B.If both Assertion and reason are true,

but reason is not correct explanation of

the Assertion.

C.If Assertion is true, but the reason is

false


https://dl.doubtnut.com/l/_qVN251Y04dLV

D. If assertion is false, but the reason is

true.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_qVN251Y04dLV

