

                                                                  WEEK 4 ASSIGNMENTS (PHYSICS)
(A) 
MECHANICAL WAVE THROUGH STRING

1. Disturbances of two waves are shown as a function of time in the following figure. The ratio of their intensities will be -
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(A) 1 : 4 
(B) 4 : 1
(C) 1 : 2
(D) 1 : 1

2. The equation of a progressive wave is 
y = a sin 
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. The frequency of the wave will be - 


(A) 0.1 Hz
(B) 25 Hz 
(C) 100 Hz 
(D) 200 Hz 

3. Two sound waves are respectively y = a sin
(wt – kx) and y = b cos (wt – kx) the phase difference between the two waves is -


(A) p / 2
(B) p / 4
(C) p 

(C) 3p /4

4. At a moment in a progressive wave, the phase of a particle executing S.H.M. is 
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. Then the phase of the particle 15 cm ahead and at the time 
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 will be, if the wavelength is 60 cm 


(A) 
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(B) 
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(C) zero 
(D) 
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5. If the equation of progressive wave given by 
y = 4 sin p 
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 then .Which of the following is correct:


(A) v = 5 cm/s 

(B) l = 18 m



(C) A = 0.04 cm

(D) f = 50 Hz

6. The two waves having intensities in the ratio
1 : 9 produce interference. The ratio of the maximum to the minimum intensities is equal to :


(A) 10 : 8
(B) 9 :1
(C) 4 :1 
(D) 2 :1

7. A transverse wave is described by the equation 
y = yo sin 2 p ( f t - x / l ). The maximum particle velocity is equal to four times the wave velocity 
if :


(A) l = p y0/4


(B) l = pyo/2




(C) l = p yo 


(D) l = 2 pyo
8. The time taken by a transverse wave to travel the full length of a uniform rope of mass 0.1 kg and length 2.45 m hanging from the ceiling, is: 


(A) 1 s 
(B) 0.5 s 
(C) 2 s 
(D) 1.5 s 

9. The tension of a piano wire is 16 Kg weight. What must be the change in tension so as to produce a tone an octave lower :


(A)  8 kg weight

(B) 32 kg weight



(C) 12 kg weight 

(D) 4 kg weight

10. A stretched wire of length 114 cm is divided into three segments whose frequencies are in the ratio 1 : 3 : 4, the length of the segments must be in the ratio :


(A) 18 : 24 : 72 

(B)  24 : 72 : 18


(C) 24 : 18 : 72 

(D)  72 : 24 : 18

11. A transverse wave along a string is given by 


y = 2 sin  
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where, x and y are in cm and t is second. The acceleration of a particle located at 


x = 4 cm at t = 1 s is:


(A)  
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(B) 36p2 cm/s2  


(C) – 36
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(B) 
WAVE MOTION (SOUND WAVES EXERCISE)
1. If the amplitudes of two sources, having equal frequency are not equal, then- 


(A) There will be no interference 


(B) The intensity of sound will be the same at all the points 


(C) The intensity of sound at any point will decrease and increase


(D) The interference will be there, but the minimum intensity will not be zero.

2. Two vertical antennas situated at a distance
[image: image12.wmf]2

3

λ

  emit radio signals of same wavelength. The intensity of each is I0. The intensity at a point equidistant from two antennas will be - 


(A) 4I0
(B) 2I0
(C) zero
(D) I0

3. On sounding two tuning forks A and B together 5 beats per second are produced. On filling A slightly, the number of beats per second becomes 2. If the frequency of the A is 384 Hz. Then the frequency of B will be - 


(A) 319 Hz 
(B) 314 Hz
(C) 389 Hz 
(D) 334 Hz 

4. A tuning fork when sounded with tuning fork of frequency 256 produces 4 beats/sec and when sounded with another of frequency 250 produces 2 beats/sec. The frequency of the fork is - 


(A) 260 
(B) 252
(C) 248
(D) 250 

5. When a unknown fork is sounded with a known fork of frequency 288Hz then 5 beats per second are produced. The unknown fork is again sounded after loading it with wax and again 5 beats are produced. The frequency of unknown fork will be - 


(A) 283 Hz 
(B) 293 Hz
(C) 288 Hz
(D) 292 Hz 

6. If a vibrating tuning fork is put in contact with the  sonometer box then the rider on the wire falls down. The frequency of tuning fork, as the compared to that of the sonometer wire will be - 


(A) More 




(B) Less


(C) Equal 



(D) No relation between the two 

7. A metal wire of diameter 1 mm is stretched with a tension of 100N between two bridges 50cm apart. It vibrates with its fundamental frequency to produce 5 beats with a tuning fork. The same number of beats/s are heard when tension is reduced to 81 N. The frequency of the fork is -


(A) 75 Hz.
(B) 85 Hz 
(C) 95 Hz
(D) 105 Hz 

8. If oil of density higher than that of water be used (in place of water) in a resonance tube, then its frequency will -


(A) Increase 


(B) Decrease 


(C) Remain the same


(D) Depend upon the density of the material of    the tube 

9. The fundamental frequency of an open pipe is n. Keeping the pipe vertical it is submerged in water so that half of its length is filled with water. The fundamental frequency of the air column above water is - 


(A) n/2
(B) 3n/4
(C) n 

(D) 2n

10. Two identical sonometer wires have a fundamental frequency of 500 Hz  when kept under the same tension. What fractional increase in the tension of one wire would cause an occurence of 5 beats/sec when both wires vibrate together ?


(A) 1% 
(B) 2%
(C) 3%
(D) 4%

11. Two sound waves, originating from the same sound source travel along different paths in air and than meet at a point . The speed of the sound is 330m/s. If the source vibrates at a frequency of  500 Hz and one path is 33 cm linger than the other, then the nature of interference is -


(A) Destructive 

(B) Constructive



(C) Neither destructive nor constructive


(D) Nothing can be predicted

12. Air is blown on the mouth of a tube of length 
25 cm and diameter 2 cm. The tube is open at both the ends. The velocity of sound is 330 m/s. Then sound which is produced will correspond to frequencies -


(A) 660 Hz, 1320 Hz, 1980 Hz


(B) 330 Hz , 990 Hz, 1650 Hz 


(C) 330 Hz, 660 Hz, 990 Hz 


(D) All of the above

13. A brass rod of length 3 meter is clamped at the centre. It emits a not of frequency 600 Hz when longitudinal vibrations are excited. If the density of the brass is 
8.3 × 103 kg/m3, then the Young's modulus of the brass is -


(A) 10.7 × 1010 N/m2
(B) 3.8 × 1011 N/m2



(C) 2.7 × 1010 N/m2

(D) Can not be determined

14. In a resonance tube, using a tuning fork of frequency 325 Hz, two successive resonance length are observed at 25.4 cm and 77.4 cm respectively . The velocity of sound in air is -


(A) 338 ms–1


(B) 328 ms–1




(C) 330 ms–1


(D) 320 ms–1

15. An organ pipe P1 closed at one end vibrating in its first harmonic and another pipe P2 open at both ends vibrating in its third harmonic are in  resonance with a given tuning fork. The ratio of the length of P1 to that of P2 is -


(A) 8/3
(B) 1/6

(C) 1/2

(D) 1/3

16. A sonometer wire with a suspended mass of 
M =1 kg is in resonance with a given tuning fork. The apparatus is taken to the moon where the acceleration due to gravity is 1/6 that on the earth. To obtain resonance on the moon, the value of M should be -


(A) 1 kg
(B) 
[image: image13.wmf]6

kg
(C) 6 kg
(D) 24 kg

 QUESTION BASED ON SHM
A mass m is suspended from a weightless spring and it has time-period ' T '.  The spring is now divided into four equal parts and the same mass is suspended from one  of these parts. The now time period will be - 


(A) T 
(B) T/2
(C) 2T

(D) T/4

2.
Two springs of the same material but of length L and 2L are suspended with masses M and 2M attached at their lower ends. Their time periods when they are allowed to oscillate will be in the ratio 
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(A) 1 : 2

(B) 2 : 1
(C) 1 : 4
(D) 4 : 1

3.
The length of a simple pendulum is increased by 44%. What is the percentage increase in its. time period 


(A) 44%

(B) 
[image: image15.wmf]44%

 
(C) 10%
(D) 20%

4.
The system shown in the figure, when slightly displaced and relased oscillates with a period ' T '. If only one spring is used, the period of oscillation will be – 
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(A) T

(B) T/2
(C) 
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(D) 2T

5.
A body of mass 'm' hangs from three springs, each of spring constant 'k' as shown in the figure. If the mass is slightly displaced and let go, the system will oscillate with time period –
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(A) 2 
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(B) 2 
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(C) 2
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(D) 2
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6.
A man weighing 60kg stands on the horizontal platform of a spring balance. The platform starts executing simple harmonic motion of amplitude 0.1m and frequency 2/ Hz. Which of the following statements is correct 


(A) The spring balance reads the weight of man as 60kg 


(B) The spring balance reading fluctuates between 60kg and 70kg


(C) The spring balance reading fluctuates between 50kg and 60g 


(D) The spring balance reading fluctuates between 50kg and 70kg

7.
For an oscillating mass attached to a spring as shown in the figure, the kinetic and potential energies are equal when the displacement is about ....... % of the amplitude. 

[image: image23.png][ Fle Edt Loyout Type Hement Uiites Veew Window Hep

TR

LI Ll ]
e s pring  vdrante Tedting

een 50kg and 60g

€

w

T
B t‘ ween 50kg and 70kg

N

[m] o} . -

Sle|oscillating mass attached to a
ole

[

=ps shown m the figure, the

Jetic and potential energies are equal

Jen the displacement 1s about .......

7 the amplitude.
L) 70%
1) 50%

s

®)60%
(D) 41%

sses m and m, are suspended at tl
3ds. When displaced slightly from t

TN
TucTaates

ring balance reading tluctuates

E 00000000

o dissimilar spring fixed at one end are

Tetched by 10cm and 20cm respectively, wher

hewr lower

heir mear

Psitions and released, they will oi

; =

MBI UEEEICEL] mrld

=T

+24 [No Track

8 T ooz

85 vy






(A) 70%

(B) 60%
(C) 50%
(D) 41%

8.
Two dissimilar spring fixed at one end are stretched by 10cm and 20cm respectively, when masses m1 and m2 are suspended at their lower ends. When displaced slightly from their mean positions and released, they will oscillate with period in the ratio 


(A) 1: 2

(B) 2 : 1
(C) 1 : 1.41
(D) 1.41 : 4

9.
Two masses m1 and m2 are suspended together by a massless spring of constant K. When the masses are in equilibrium, m1 is removed without disturbing the system. Then the angular frequency of oscillation of m2 is 
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10.
A block of mass m is connected between two springs (constants K1 and K2) as shown in the figure and is made to oscillate, the frequency of oscillation of the system shall be - 
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11.
A simple pendulum with its bob (mass m) charged with +q oscillates in a uniform electric field E, as shown in the figure the period of oscillation shall be - 
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12.
A particle executing S.H.M. along a straight line, when at distances X1 and X2 from the mean position has velocities V1 and V2 respectively, the period of oscillation of the particle is 
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(C) 
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13
Two identical springs of constant K are connected in series and parallel to suspend a mass m as shown in the figure. The ratio of their frequencies of oscillation shall be 
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(A) 1 : 1

(B) 2 : 1
(C) 1 : 2
(D) 4 : 1 

14.
A simple pendulum (whose length is less than that of a second's pendulum) and a second's pendulum starts swinging in phase. They again swing in phase after an interval of 18 second from the start. The period of the simple pendulum is 


(A) 0.9 sec 
(B) 1.8 sec 
(C) 2.7 sec 
(D) 3.6 sec 

15.
The scale of a spring balance reading from 0 to 100kg is 20cm long . A packet suspended from the balance is found to oscillate vertically with a frequency of 5 oscillations per second. If g = 2 (m/s2), the mass of the packet is 


(A) 1 kg

(B) 5 kg
(C) 10 kg
(D) 25 kg

16.
A simple pendulum of length l and mass m is suspended in a car that is travelling with a constant speed v around a circle of radius R. If the pendulum undergoes small oscillations about its equilibrium position, its frequency is 
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17.
A simple pendulum of length l has time-period T. It has a bob made of brass. Now we replace the brass bob by similar steel ball (density of still =  x density of brass) and at the same time change the length so as to give a period of 2T. The new length is 


(A) 2
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(B) 4
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(C) 4
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18.
A simple pendulum has a period T. What will be the % change in its period if its amplitude is decreased by 6% -


(A) 6% 

(B) 3% 

(C) 1.5 %



(D) it will remain unchanged 

19.
The variation in potential energy of a harmonic oscillator is as shown in fig. The spring constant is
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(A) 1 × 1.102 Nm–1

(B) 2 × 102 Nm–1

(C) 0.667 × 102 Nm–1

(D) 3 × 102 Nm–1
20.
A spring has a certain mass suspended from it and its period for vertical oscillations is T1. The spring is now cut into two equal halves and the same mass is suspended from one of the haves. The period of vertical oscillation is now T2. the ration of T2/T1 is 


(A) 1/2

(B) 1/
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(C) 
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(D) 2

21.
Two simple pendulums of lengths 1 meter and 16meteres respectively are both given small displacements in the same direction at the same instant. They will again be in phase after the shorter pendulum has completed n oscillations where n is 


(A) 
[image: image55.wmf]1
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(B) 
[image: image56.wmf]1
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(C) 5

(D) 4

22.
A sphere of radius r is kept on a concave mirror of radius of curvature R. The arrangement is kept on a horizontal table. If the sphere is displaced from its equilibrium position and left, then it executes S.H.M. The period of oscillation will be- 


(A) 2
[image: image57.wmf][

]

(Rr)1.4/g

-


(B) 2
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(C) 2
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(D) 2
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23.
A rubber ball filled with water, having a small hole is used as the bob of a simple pendulum. The time period of such a pendulum


(A) is a constant 

(B) decreases with time 


(C) increases with time 



(D) first increases and then decreases finally having same value as at the beginning 

24.
A mass M is suspended from a spring of negligible mass. The spring is pulled is a little and then released so that the mass executes simple harmonic oscillations with a time-period T. If the mass is increased by m, then the time period becomes 
[image: image61.wmf]5
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. The ratio of (m/M) is 


(A) 9/16

(B) 25/16
(C) 4/5

(D) 5/4

25.
A small spherical steel ball is placed a little away from the centre of a large concave mirror whose radius of curvature R = 2.5cm. When the ball is released it begins to oscillate about the centre. the motion of the ball is simple harmonic then the period of motion is Neglect friction, and take g = 10m/sec2. 


(A) 1.423 sec 
(B) 2.412 sec 
(C) 0.314 sec 
(D) 3.802 sec

26.
One body of mass m is suspended from three springs as shown in figure each spring has spring constant k. If mass m is displaced slightly then time period of oscillation is-
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(A) 2
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(B) 2
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(C) 2
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27.
A simple pendulum is set up in a trolley which moves to the right with an acceleration a on a horizontal plane. Then the thread of the pendulum in the mean position  makes an angle  with the vertical 


(A) tan–1 a/g in the forward direction 




(B) tan–1 a/g in the backward direction 


(C) tan–1 g/a in the backward direction 



(D) tan–1 g/a in the forward direction 

28.
A simple pendulum has been suspended form the ceiling of a toy car moving with a uniform speed on the horizontal plane. The pendulum is oscillating with period T. Then the toy car meets the base of a smooth plane inclined at an angle  to the horizontal and thus the toy car begins to climb the plane with its engine shut off. The period of the pendulum will now be 
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29.
A simple pendulum suspended from the ceiling of a stationary trolley has a length l. Its period of oscillation is 2
[image: image72.wmf]/g

l

. What will be its period of oscillation if the trolley moves forward with an acceleration f ?


(A) 2
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(B) 2
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(C) 2
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(D) 2
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30.
If the displacement of a particle in a SHM is half the amplitude, then its kinetic energy will be what fraction of its total energy ?


(A) 1/4
(B) 3/4
(C) 1/2
(D) 2/3

31.
Two masses m1 and m2 are suspended together by a massless spring of constant k. When the masses are in equilibrium position, mass m1 is removed without disturbing the system, and then remaining is allowed to oscillate. Then the amplitude of the vibration is -
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(A) m1g/k


(B) m2g/k


(C) (m1 + m2) g/k

(D) (m2 – m1) g/k

32.
The period of a simple pendulum is measured as T0 in a stationary lift. If the lift moves upward with an acceleration of 5g, the period will be -


(A) the same


(B) increased by 3/5


(C) decreased by 2/3 times


(D) none of the above

33.
The displacement of an oscillator is given by 

x = a sin t + b cos t


where a, b and , are constant. Then -


(A) motion is simple harmonic but not periodic


(B) motion is periodic but not simple harmonic 


(C) motion is simple harmonic as well as periodic


(D) motion is neither simple harmonic nor periodic

34.
A particle executes S.H.M. along a straight line so that its period is 12 sec. The time it takes in traversing a distance equal to half its amplitude from its equilibrium position is 


(A) 6 sec
(B) 4 sec 
(C) 2 sec 
(D) 1 sec 

35.
The motion of a particle varies with time according to the relation y = a (sin t + cos t) 


(A) the motion is oscillatory but not S.H.M.



(B) the motion is S.H.M. with amplitude a 


(C) the motion is S.H.M. with amplitude a
[image: image78.wmf]2





(D) the motion is S.H.M. with amplitude 2a 

36.
The displacement of a particle (in meters) from its mean position is given by the equation 



y = 0.2 
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The motion of the above particle is 


(A) not simple harmonic 



(B) simple harmonic with amplitud 0.2 m 


(C) simple harmonic with the  period double that of a second's pendulum 


(D) simple harmonic with amplitude 0.4 m.

37.
The equation of motion of  two particles executing S.H.M. are 



y1 = 10 sin 
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 y2 = 10 cos
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The phase difference between these particles at 
t = 0.5s is


(A) 
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(B) 
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(C) 
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(D) 
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38.
The differential equation representing the S.H.M. of a particle is 
[image: image86.wmf]2
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The natural frequency of the particle is then given by 


(A) 

(B) 
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(C) 
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(D) 2

39.
A simple pendulum can attain a maximum height h. Then its maximum velocity v will be : 


(A) 
[image: image89.wmf]2gh


(B) 2
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(C) 
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(D) 4g2h2

40.
The figure shows the graph between velocity(v) and acceleration (b) in SI units; then frequency of oscillations is 
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(A) 1.25/
(B) 2.5

(C) / 1.25
(D) 1/1.25

41.
The graph in the figure shows how the displacement of a particle describing S.H.M. varies with time. Which one of the following statements is not true ?
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(A) the force is zero at time
[image: image94.wmf]3T
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(B) the velocity is maximum at time T/2


(C) the acceleration is maximum at time T 


(D) the P.E. = total energy at time T/2

42.
Two pendulums have time-period T and 5T/4. They start S.H.M. at the same time from the mean position. What will be the phase difference between them after the bigger pendulum has completed one oscillation 


(A) 45º

(B) 90º
(C) 60º
(D) 30º

43.
Two pendulums of lengths 1.44 and 1 metre length start swinging together. After how many vibrations of larger pendulum they will again start swing together. 


(A) 3

(B) 4

(C) 5

(D) 6
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