
 
 
 
 
 

 

Displacement of S.H.M. and Phase 
 

1. The phase of a particle executing simple harmonic motion is  

when it has   [MP PET 1985] 

 (a) Maximum velocity (b) Maximum acceleration 

 (c) Maximum energy (d) Maximum displacement 

2. A particle starts S.H.M. from the mean position. Its amplitude is A 

and time period is T. At the time when its speed is half of the 

maximum speed, its displacement y is 

 [Haryana CEE 1996; CBSE PMT 1996; MH CET 2002] 

 (a)  (b)  

 (c)  (d)  

3. The amplitude and the periodic time of a S.H.M. are 5cm and 6sec 
respectively. At a distance of 2.5cm away from the mean position, 
the phase will be 

  tby . The phase difference between the two is  

  tay  and 

)cos(

4. Two equations of two S.H.M. are )(sin

 (a) 12/5  (b) 4/  

(c) 3/  (d) 6/  

3

2 A3A

2

2

AA

2



2

[MP PMT 1985] 

 (a) 0° (b) ° 

(c) 90° (d) 180°  
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5. The amplitude and the time period in a S.H.M. is 0.5 cm and 0.4 sec 

respectively. If the initial phase is 2/  radian, then the equation of 
S.H.M. will be 

 (a) ty 5sin5.0  (b) ty 4sin5.0  

 (c) ty 5.2sin5.0  (d) ty 5cos5.0  

6. The equation of S.H.M. is )2sin(   ntay , then its phase at 

time t is   [DPMT 2001] 

 (a) nt2  (b)   

 (c)  nt2  (d) t2  

7. A particle is oscillating according to the equation tX 5.0cos7 , 
where t is in second. The point moves from the position of 
equilibrium to maximum displacement in time   [CPMT 1989] 

 (a) 4.0 sec (b) 2.0 sec 

 (c) 1.0 sec (d) 0.5 sec 

8. A simple harmonic oscillator has an  amplitude a and time period T. 
The time required by it to travel from x = a to x = a / 2 is[CBSE PMT 1992; SCRA 1996; BHU 1997] 

 (a) T / 6 (b) T / 4  

 (c) T / 3 (d) T / 2 

9. Which of the following expressions represent simple harmonic 
motion   [Roorkee 1999]  

(a) )sin(   tAx  (b) )cos(   tBx  

(c) )tan(   tAx  (d) ttAx  cossin  

10. A kg201000.1   particle is vibrating with simple harmonic 

motion with a period of sec51000.1   and a maximum speed of 

sm/1000.1 3 . The maximum displacement of the particle is    [AMU (Med.) 1999] 

(a) 1.59 mm  (b) 1.00 m 

(c) 10 m (d) None of these 

11. The phase (at a time t) of a particle in simple harmonic motion tells 
   [AMU (Engg.) 1999]  

(a) Only the position of the particle at time t  

(b) Only the direction of motion of the particle at time t 

(c) Both the position and direction of motion of the particle at 
time t 

(d) Neither the position of the particle nor its direction of motion 
at time t 

12. A particle is moving with constant angular velocity along the 
circumference of a circle. Which of the following statements is true   [AMU (Engg.) 1999] 

(a) The particle so moving executes S.H.M. 

(b) The projection of the particle on any one of the diameters 

executes S.H.M. 

(c) The projection of the particle on any of the diameters executes 
S.H.M. 

(d) None of the above 

13. A particle is executing simple harmonic motion with a period of T 

seconds and amplitude a metre. The shortest time it takes to reach a 

point m
a

2
 from its mean position in seconds is [EAMCET (Med.) 2000] 

(a) T  (b) T/4  

(c) T/8 (d) T/16 

14. A simple harmonic motion is represented by 

)5.020(sin10)(  ttF . The amplitude of the S.H.M. is 

  [DPMT 1998; CBSE PMT 2000; MH CET 2001] 

(a) a = 30  (b) a = 20 

(c) a = 10 (d) a = 5  

15. Which of the following equation does not represent a simple 
harmonic motion    [Kerala (Med.) 2002] 

(a) tay sin  (b) tay cos  

(c) tbtay  cossin   (d) tay tan  

16. A particle in S.H.M. is described by the displacement function 

)cos()(   tatx . If the initial )0( t  position of the particle 

is 1 cm and its initial velocity is scm/ . The angular frequency of 

the particle is srad / , then it’s amplitude is     [AMU (Med.) 2002] 

(a) 1 cm  (b) cm2  

(c) 2 cm (d) 2.5 cm 

17. A particle executes a simple harmonic motion of time period T. Find 

the time taken by the particle to go directly from its mean position 
to half the amplitude [UPSEAT 2002] 

(a) T / 2 (b) T / 4 

(c) T / 8 (d) T / 12 

18. A particle executing simple harmonic motion along y-axis has its 

motion described by the equation BtAy  )sin( . The amplitude 

of the simple harmonic motion is 

 [Orissa JEE 2003] 

(a) A  (b) B 

(c) A + B (d) BA   

19. A particle executing S.H.M. of amplitude 4 cm and T = 4 sec. The 

time taken by it to move from positive extreme position to half the 
amplitude is   [BHU 1995] 

 (a) 1 sec (b) 1/3 sec 

 (c) 2/3 sec (d) 2/3 sec 

20. Which one of the following is a simple harmonic motion 

 [CBSE PMT 1994] 

 (a) Wave moving through a string fixed at both ends 

 (b) Earth spinning about its own axis 

 (c) Ball bouncing between two rigid vertical walls 

 (d) Particle moving in a circle with uniform speed 

21. A particle is moving in a circle with uniform speed. Its motion is[CPMT 1978; CBSE PMT 2005] 

 (a) Periodic and simple harmonic   

 (b) Periodic but not simple harmonic 

 (c) A periodic 

 (d) None of the above 

22. Two simple harmonic motions are represented by the equations 











3
100sin1.01


 ty and .cos1.02 ty   The phase 

difference of the velocity of particle 1 with respect to the velocity of 
particle 2 is     [AIEEE 2005]  
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(a) 
3


 (b) 

6


 

(c) 
6


 (d) 

3


  

23. Two particles are executing S.H.M. The equation of their motion are 

,
4

sin101 









T
ty



















4

3
sin252

T
ty


 . What is the 

ratio of their amplitude  [DCE 1996] 

(a) 1 : 1 (b) 2 : 5 

(c) 1 : 2 (d) None of these 

24. The periodic time of a body executing simple harmonic motion is 3 
sec. After how much interval from time t = 0, its displacement will 
be half of its amplitude  [BHU 1998]  

(a) 
8

1
sec (b) 

6

1
sec  

(c) 
4

1
sec (d) 

3

1
sec 

25.  A system exhibiting S.H.M. must possess [KCET 1994] 

 (a) Inertia only   

 (b) Elasticity as well as inertia  

 (c) Elasticity, inertia and an external force 

(d) Elasticity only  

26.  If 









6
sin


tax  and tax cos , then what is the phase 

difference between the two waves [RPET 1996] 

 (a)  / 3 (b)  / 6 

 (c)  / 2 (d)   
 

Velocity of Simple Harmonic Motion 
 

1. A simple pendulum performs simple harmonic motion about X = 0 
with an amplitude A and time period T. The speed of the pendulum 

at 
2

A
X   will be  [MP PMT 1987] 

 (a) 
T

A 3
 (b) 

T

A
 

 (c) 
T

A

2

3
 (d) 

T

A23
 

2. A body is executing simple harmonic motion with an angular 

frequency srad /2 . The velocity of the body at 20 mm 

displacement, when the amplitude of motion is 60 mm, is  [Pb. CET 1996; Pb. PMT 1997; AFMC 1998;  

CPMT 1999] 

 (a) 40 mm /s  (b) smm /60  

 (c) smm /113  (d) smm /120  

3. A body of mass 5 gm is executing S.H.M. about a point with 

amplitude 10 cm. Its maximum velocity is 100 cm/sec. Its velocity will 

be 50 cm/sec at a distance [CPMT 1976] 

 (a) 5 (b) 25  

 (c) 35  (d) 210  

4. A simple harmonic oscillator has a period of 0.01 sec and an 

amplitude of 0.2 m. The magnitude of the velocity in 1secm  at 

the centre of oscillation is [JIPMER 1997] 

 (a) 20  (b) 100 

 (c) 40 (d) 100  

5. A particle executes S.H.M. with a period of 6 second and amplitude 

of 3 cm. Its maximum speed in cm/sec is 

 [AIIMS 1982] 

 (a) 2/  (b)   

 (c) 2  (d) 3  

6. A particle is executing S.H.M. If its amplitude is 2 m and periodic 

time 2 seconds, then the maximum velocity of the particle will be   [MP PMT 1985] 

(a) sm /  (b) sm /2  

 (c) sm /2  (d) sm /4  

7. A S.H.M. has amplitude ‘a’ and  time period T. The maximum 

velocity will be 

   [MP PMT 1985; CPMT 1997; UPSEAT 1999] 

 (a) 
T

a4
 (b) 

T

a2
 

 (c) 
T

a
2  (d) 

T

a2
 

8. A body is executing S.H.M. When its displacement from the mean 

position is 4 cm and 5 cm, the corresponding velocity of the body is 

10 cm/sec and 8 cm/sec. Then the time period of the body is [CPMT 1991; MP PET 1995] 

 (a) sec2  (b) 2/ sec 

 (c) sec  (d) sec2/3  

9. A particle has simple harmonic motion. The equation of its motion 

is 









6
4sin5


tx , where x is its displacement. If the 

displacement of the particle is 3 units, then it velocity is 

 [MP PMT 1994] 

 (a) 
3

2
 (b) 

6

5
 

 (c) 20  (d) 16  

10. If a simple pendulum oscillates with an amplitude of 50 mm and 

time period of 2 sec, then its maximum velocity is 

 [AIIMS 1998; MH CET 2000; DPMT 2000] 

 (a) 0.10 m / s (b) 0.15 m / s 

 (c) 0.8 m / s (d) 0.26 m / s 

11. If the displacement of a particle executing SHM is given by 

)64.0220sin(30.0  ty  in metre, then the frequency and 

maximum velocity of the particle is [AFMC 1998] 

 (a) 35 Hz, 66 m / s (b) 45 Hz, 66 m / s 

 (c)  58 Hz, 113 m / s (d) 35 Hz, 132 m / s 
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12. The maximum velocity and the maximum acceleration of a body 

moving in a simple harmonic oscillator are sm/2  and ./4 2sm  

Then angular velocity will be 

 [Pb. PMT 1998; MH CET 1999, 2003] 

(a) 3 rad/sec (b) 0.5 rad/sec 

(c) 1 rad/sec (d) 2 rad/sec 

13. If a particle under S.H.M. has time period 0.1 sec and amplitude 

m3102  . It has maximum velocity 

    [RPET 2000]  

(a) sm/
25


 (b) sm/

26


 

(c) sm/
30


 (d) None of these 

14. A particle executing simple harmonic motion has an amplitude of 6 
cm. Its acceleration at a distance of 2 cm from the mean position is 

2/8 scm . The maximum speed of the particle is [EAMCET (Engg.) 2000] 

(a) 8 cm/s  (b) 12 cm/s 

(c) 16 cm/s (d) 24 cm/s 

15. A particle executes simple harmonic motion with an amplitude of 4 

cm. At the mean position the velocity of the particle is 10 cm/s. The 

distance of the particle from the mean position when its speed 

becomes 5 cm/s is 

[EAMCET (Med.) 2000] 

(a) cm3  (b) cm5  

(c) cm)3(2  (d) cm)5(2  

16. Two particles P and Q start from origin and execute Simple 
Harmonic Motion along X-axis with same amplitude but with 
periods 3 seconds and 6 seconds respectively. The ratio of the 

velocities of P and Q when they meet is  

 [EAMCET 2001] 

(a) 1 : 2  (b) 2 : 1 

(c) 2 : 3 (d) 3 : 2 

17. A particle is performing simple harmonic motion with amplitude A 

and angular velocity . The ratio of maximum velocity to maximum 

acceleration is  [Kerala (Med.) 2002] 

(a)  (b) 1/ 

(c) 2 (d) A 

18. The angular velocities of three bodies in simple harmonic motion are 

321 ,,   with their respective amplitudes as 321 ,, AAA . If all 

the three bodies have same mass and velocity, then    [BHU 2002] 

(a) 332211  AAA   (b) 
2

33
2

22
2

11  AAA   

(c) 3
2

32
2

21
2

1  AAA   (d) 22
2

2
2

2
1

2
1 AAA    

19. The velocity of a particle performing simple harmonic motion, when 
it passes through its mean position is  

 [MH CET (Med.) 2002; BCECE 2004]  

(a) Infinity  (b) Zero 

(c) Minimum (d) Maximum 

20. The velocity of a particle in simple harmonic motion at displacement 
y from mean position is  

   [BCECE 2003; RPMT 2003] 

(a) 22 ya   (b) 22 ya   

(c) y  (d) 222 ya   

21. A particle is executing the motion )cos(   tAx . The 

maximum velocity of the particle is  

    [BHU 2003; CPMT 2004] 

(a)  cosA  (b) A  

(c)  sinA  (d) None of these 

22. A particle executing simple harmonic motion with amplitude of 0.1 m. At 
a certain instant when its displacement is 0.02 m, its acceleration is 0.5 

m/s2. The maximum velocity of the particle is (in m/s)    [MP PET 2003] 

(a) 0.01  (b) 0.05 

(c) 0.5 (d) 0.25 

23. The amplitude of a particle executing SHM is 4 cm. At the mean 

position the speed of the particle is 16 cm/sec. The distance of the 
particle from the mean position at which the speed of the particle 

becomes ,/38 scm will be 

   [Pb. PET 2003] 

(a) cm32  (b) cm3  

(c) 1 cm  (d) 2 cm 

24. The maximum velocity of a simple harmonic motion represented by 











6
100sin3


ty is given by  

[BCECE 2005]  

(a) 300 (b) 
6

3
 

(c) 100 (d) 
6


 

25. The displacement equation of a particle is .2cos42sin3 ttx   
The amplitude and maximum velocity will be respectively   [RPMT 1998]  

(a) 5, 10 (b) 3, 2 

(c) 4, 2 (d) 3, 4 

26. Velocity at mean position of a particle executing S.H.M. is v, they 

velocity of the particle at a distance equal to half of the amplitude    [RPMT 2001]  

(a) 4v (b) 2v 

(c) v
2

3
 (d) v

4

3
 

27. The instantaneous displacement of a simple pendulum oscillator is 

given by 









4
cos


tAx . Its speed will be maximum at time    [CPMT 2000]  

(a) 




4
 (b) 





2
 

(c) 



 (d) 



2
 

 

Acceleration of Simple Harmonic Motion 
 

1. Which of the following is a necessary and sufficient condition for 
S.H.M.     [NCERT 1974] 
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 (a) Constant period  

 (b) Constant acceleration 

 (c) Proportionality between acceleration and displacement from 

equilibrium position 

 (d) Proportionality between restoring force and displacement from 

equilibrium position 

2. If a hole is bored along the diameter of the earth and a stone is 
dropped into hole   [CPMT 1984] 

 (a) The stone reaches the centre of the earth and stops there 

 (b) The stone reaches the other side of the earth and stops there 

 (c) The stone executes simple harmonic motion about the centre 

of the earth  

 (d) The stone reaches the other side of the earth and escapes into 

space 

3.  The acceleration of a particle in S.H.M. is [MP PMT 1993] 

 (a) Always zero  

 (b) Always constant 

 (c) Maximum at the extreme position 

 (d) Maximum at the equilibrium position 

4. The displacement of a particle moving in S.H.M. at any instant is 

given by tay sin . The acceleration after time 
4

T
t   is 

(where T is the time period)  [MP PET 1984] 

 (a) a  (b) a  

 (c) 2a  (d) 2a  

5. The amplitude of a particle executing S.H.M. with frequency of 60 
Hz is 0.01 m. The maximum value of the acceleration of the particle 
is 

  [DPMT 1998; CBSE PMT 1999; AFMC 2001;   

Pb. PMT 2001; Pb. PET 2001, 02; CPMT 1993, 95, 04;  

RPMT 2005; MP PMT 2005] 

 (a) 22 /144 secm  (b) 2/144 ecsm  

 (c) 2

2
/

144
secm


 (d) 22 /288 secm  

6. A small body of mass 0.10 kg is executing S.H.M. of amplitude 1.0 m 
and period 0.20 sec. The maximum force acting on it is 

 (a)  98.596 N (b) 985.96 N 

 (c) 100.2 N (d) 76.23 N 

7. A body executing simple harmonic motion has a maximum 

acceleration equal to 2/24 secmetres  and maximum velocity equal 

to secmetres /16 . The amplitude of the simple harmonic motion 

is 

[MP PMT 1995; DPMT 2002; RPET 2003; Pb. PET 2004] 

 (a) metres
3

32
 (b) metres

32

3
 

 (c) metres
9

1024
 (d)  metres

9

64
 

8. For a particle executing simple harmonic motion, which of the 

following statements is not correct  

   [MP PMT 1997; AIIMS 1999; Kerala PMT 2005] 

 (a) The total energy of the particle always remains the same 

 (b) The restoring force of always directed towards a fixed point 

 (c) The restoring force is maximum at the extreme positions 

 (d) The acceleration of the particle is maximum at the equilibrium 
position 

9. A particle of mass 10 grams is executing simple harmonic motion 

with an amplitude of 0.5 m and periodic time of )5/(  seconds. 

The maximum value of the force acting on the particle is[MP PET 1999; MP PMT 2000] 

 (a) 25 N (b) 5 N  

 (c) 2.5 N (d) 0.5 N 

10. The displacement of an oscillating particle varies with time (in 

seconds) according to the equation y (cm) = sin 









3

1

22

t
. The 

maximum acceleration of the particle is approximately    [AMU 1995] 

 (a) 2/21.5 scm  (b) 2/62.3 scm  

 (c) 2/81.1 scm  (d) 2/62.0 scm  

11. A particle moving along the x-axis executes simple harmonic motion, 

then the force acting on it is given by 

     [CBSE PMT 1994] 

 (a) – A Kx (b) A cos (Kx) 

 (c) A exp (– Kx) (d) A Kx  

 Where A and K are positive constants 

12. A body is vibrating in simple harmonic motion with an amplitude of 

0.06 m and frequency of 15 Hz. The velocity and acceleration of 
body is    [AFMC 1999] 

(a) sm/65.5  and 22 /1032.5 sm   

(b) sm/82.6  and 22 /1062.7 sm  

(c) sm/91.8  and 22 /1021.8 sm  

(d) sm/82.9  and 22 /1003.9 sm  

13. A particle executes harmonic motion with an angular velocity and 

maximum acceleration of 3.5 rad/sec and 7.5 m/s2 respectively. The 

amplitude of oscillation is 

    [AIIMS 1999; Pb. PET 1999]  

(a) 0.28 m  (b) 0.36 m 

(c) 0.53 m (d) 0.61 m 

14. A 0.10 kg block oscillates back and forth along a horizontal surface. 

Its displacement from the origin is given by: 

]2/)/10cos[()10( radtsradcmx  . What is the maximum 

acceleration experienced by the block  [AMU (Engg.) 2000] 

(a) 2/10 sm   (b) 2/10 sm  

(c) 2/
2

10
sm


 (d) 2/

3

10
sm


 

15. In S.H.M. maximum acceleration is at  

[RPET 2001; BVP 2003] 

(a) Amplitude (b) Equilibrium 

(c) Acceleration is constant (d) None of these 
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16. A particle is executing simple harmonic motion with an amplitude of 
0.02 metre and frequency 50 Hz. The maximum acceleration of the 
particle is  [MP PET 2001] 

(a) 2/100 sm  (b) 22 /100 sm  

(c) 2/100 sm  (d) 22 /200 sm  

17. Acceleration of a particle, executing SHM, at it’s mean position is[MH CET (Med.) 2002] 

(a) Infinity  (b) Varies 

(c) Maximum (d) Zero 

18. Which one of the following statements is true for the speed v and 
the acceleration a of a particle executing simple harmonic motion   [CBSE PMT 2004] 

(a) When v is maximum, a is maximum 

(b) Value of a is zero, whatever may be the value of v 

(c) When v is zero, a is zero 

(d) When v is maximum, a is zero 

19. What is the maximum acceleration of the particle doing the SHM 









 



2
sin2

t
y where 2 is in cm [DCE 2003] 

 (a) 2/
2

scm


 (b) 2
2

/
2

scm


 

 (c) 2/
4

scm


 (d) 2/
4

scm


 

20. A particle executes linear simple harmonic motion with an amplitude 
of 2 cm. When the particle is at 1 cm from the mean position the 
magnitude of its velocity is equal to that of its acceleration. Then its 
time period in seconds is  

    [Kerala PET 2005]  

(a) 
32

1


 (b) 32  

(c) 
3

2
 (d) 

2

3
 

21. In simple harmonic motion, the ratio of acceleration of the particle 

to its displacement at any time is a measure of   

[UPSEAT 2001]  

(a) Spring constant  (b) Angular frequency  

(c) (Angular frequency)2  (d) Restoring force  

 

Energy of Simple Harmonic Motion 
 

1. The total energy of a particle executing S.H.M. is proportional to 

[CPMT 1974, 78; EAMCET 1994; RPET 1999;  

MP PMT 2001; Pb. PMT 2002; MH CET 2002] 

 (a) Displacement from equilibrium position 

 (b) Frequency of oscillation 

 (c) Velocity in equilibrium position 

 (d) Square of amplitude of motion 

2.  A particle executes simple harmonic motion along a straight line 
with an amplitude A. The potential energy is maximum when the 
displacement is    [CPMT 1982] 

 (a) A  (b) Zero 

 (c) 
2

A
  (d) 

2

A
  

3. A particle is vibrating in a simple harmonic motion with an 
amplitude of 4 cm. At what displacement from the equilibrium 
position, is its energy half potential and half kinetic[NCERT 1984; MNR 1995;  

RPMT 1995; DCE 2000; UPSEAT 2000] 

 (a) 1 cm (b) 2 cm 

 (c) 3 cm (d) 22 cm 

4. For a particle executing simple harmonic motion, the kinetic energy 

K is given by tKK o 2cos . The maximum value of potential 

energy is   [CPMT 1981] 

 (a) 0K  (b) Zero 

 (c) 
2

0K
 (d) Not obtainable 

5. The potential energy of a particle with displacement X is U(X). The 
motion is simple harmonic, when (K is a positive constant)   [CPMT 1982] 

 (a) 
2

2KX
U   (b) 2KXU   

 (c) KU   (d) KXU   

6. The kinetic energy and potential energy of a particle executing 

simple harmonic motion will be equal, when displacement  
(amplitude = a) is 

[MP PMT 1987; CPMT 1990; DPMT 1996;  

MH CET 1997, 99; AFMC 1999; CPMT 2000] 

 (a) 
2

a
 (b) 2a  

 (c) 
2

a
 (d) 

3

2a
 

7.  The total energy of the body executing S.H.M. is E. Then the kinetic 
energy when the displacement is half of the amplitude, is 

[RPMT 1994, 96; CBSE PMT 1995; JIPMER 2002] 

 (a) 
2

E
 (b) 

4

E
 

 (c) 
4

3E
 (d) E

4

3
 

8. The potential energy of a particle executing S.H.M. is 2.5 J, when its 
displacement is half of amplitude. The total energy of the particle be   [DPMT 2001] 

 (a) 18 J (b) 10 J 

 (c) 12 J (d) 2.5 J 

9. The angular velocity and the amplitude of a simple pendulum is   

and a respectively. At a displacement X from the mean position if its 

kinetic energy is T and potential energy is V, then the ratio of T to 

V is  [CBSE PMT 1991] 

 (a) )/( 22222  XaX   (b) )/( 222 XaX   

 (c) 22222 /)(  XXa   (d) 222 /)( XXa   

10. When the potential energy of a particle executing simple harmonic 

motion is one-fourth of its maximum value during the oscillation, 

the displacement of the particle from the equilibrium position in 

terms of its amplitude a is 

   [CBSE PMT 1993; EAMCET (Engg.) 1995; 
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 MP PMT 1994, 2000; MP PET 1995, 96, 2002] 

 (a) 4/a  (b) 3/a  

 (c) 2/a  (d) 3/2a  

11. A particle of mass 10 gm is describing S.H.M. along a straight line 

with period of 2 sec and amplitude of 10 cm. Its kinetic energy when 

it is at 5 cm from its equilibrium position is    [MP PMT 1996] 

 (a) ergs25.37   (b) ergs275.3   

 (c) ergs2375  (d) ergs2375.0   

12. When the displacement is half the amplitude, the ratio of potential 

energy to the total energy is 

   [CPMT 1999; JIPMER 2000; Kerala PET 2002] 

 (a) 
2

1
 (b) 

4

1
 

 (c) 1  (d) 
8

1
 

13. The P.E. of a particle executing SHM at a distance x from its 

equilibrium position is 

   [Roorkee 1992; CPMT 1997; RPMT 1999] 

 (a) 22

2

1
xm  (b) 22

2

1
am  

 (c) )(
2

1 222 xam   (d) Zero  

14. A vertical mass-spring system executes simple harmonic oscillations 

with a period of 2 s. A quantity of this system which exhibits simple 

harmonic variation with a period of 1 s is    [SCRA 1998] 

 (a) Velocity 

 (b) Potential energy  

 (c) Phase difference between acceleration and displacement 

 (d) Difference between kinetic energy and potential energy 

15. For any S.H.M., amplitude is 6 cm. If instantaneous potential energy 
is half the total energy then distance of particle from its mean 
position is   [RPET 2000] 

(a) 3 cm  (b) 4.2 cm 

(c) 5.8 cm (d) 6 cm 

16. A body of mass kg1  is executing simple harmonic motion. Its 

displacement )(cmy  at t seconds is given by 

)4/100sin(6  ty . Its maximum kinetic energy is  

[EAMCET (Engg.) 2000] 

(a) 6 J  (b) 18 J 

(c) 24 J (d) 36 J 

17. A particle is executing simple harmonic motion with frequency f. 
The frequency at which its kinetic energy change into potential 
energy is   [MP PET 2000] 

(a) f/2 (b) f 

(c) 2 f (d) 4 f 

18. There is a body having mass m and performing S.H.M. with 

amplitude a. There is a restoring force KxF  , where x is the 
displacement. The total energy of body depends upon  

 [CBSE PMT 2001] 

(a) K, x  (b) K, a 

(c) K, a, x (d) K, a, v 

19. The total energy of a particle executing S.H.M. is 80 J. What is the 

potential energy when the particle is at a distance of 3/4 of 
amplitude from the mean position   

  [Kerala (Engg.) 2001] 

(a) 60 J  (b) 10 J 

(c) 40 J (d) 45 J 

20. In a simple harmonic oscillator, at the mean position  

 [AIEEE 2002] 

(a) Kinetic energy is minimum, potential energy is maximum  

(b) Both kinetic and potential energies are maximum  

(c) Kinetic energy is maximum, potential energy is minimum 

(d) Both kinetic and potential energies are minimum 

21. Displacement between maximum potential energy position and 
maximum kinetic energy position for a particle executing S.H.M. is   [CBSE PMT 2002] 

(a) – a (b) + a 

(c) a  (d) 
4

a
  

22. When a mass M is attached to the spring of force constant k, then 
the spring stretches by l. If the mass oscillates with amplitude l, 
what will be maximum potential energy stored in the spring    [BHU 2002] 

(a) 
2

kl
 (b) kl2  

(c) Mgl
2

1
 (d) Mgl  

23. The potential energy of a simple harmonic oscillator when the 

particle is half way to its end point is (where E is the total energy)    [CBSE PMT 2003] 

(a) E
8

1
 (b) E

4

1
 

(c) E
2

1
 (d) E

3

2
 

24. A body executes simple harmonic motion. The potential energy 

(P.E.), the kinetic energy (K.E.) and total energy (T.E.) are measured 
as a function of displacement x. Which of the following statements is 
true   [AIEEE 2003] 

(a) P.E. is maximum when x = 0 

(b) K.E. is maximum when x = 0 

(c) T.E. is zero when x = 0 

(d) K.E. is maximum when x is maximum 

25. If <E> and <U> denote the average kinetic and the average potential 

energies respectively of mass describing a simple harmonic motion, 
over one period, then the correct relation is    [MP PMT 2004] 

(a) <E> = <U> (b) <E> = 2<U> 

(c) <E> = – 2<U> (d) <E>= – <U> 

26. The total energy of a particle, executing simple harmonic motion is    [AIEEE 2004] 

(a) x  (b) 2x   



 

  Simple Harmonic Motion  769 

(c) Independent of x  (d) 2/1x  

27. The kinetic energy of a particle executing S.H.M. is 16 J when it is at 
its mean position. If the mass of the particle is 0.32 kg, then what is 
the maximum velocity of the particle 

     [MH CET 2004] 

(a) sm /5  (b) sm /15  

(c) sm /10  (d) sm /20  

28. Consider the following statements. The total energy of a particle 
executing simple harmonic motion depends on its  

(1) Amplitude  (2)   Period  (3) Displacement  

Of these statements   [RPMT 2001; BCECE 2005]  

 (a) (1) and (2) are correct   

 (b) (2) and (3) are correct   

 (c) (1) and (3) are correct  

 (d) (1), (2)  and (3) are correct 

29. A particle starts simple harmonic motion from the mean position. Its 

amplitude is a and total energy E. At one instant its kinetic energy is 

.4/3E  Its displacement at that instant is 

 [Kerala PET 2005] 

 (a) 2/a  (b) 2/a  

 (c) 
2/3

a
 (d) 3/a  

30. A particle executes simple harmonic motion with a frequency f . 

The frequency with which its kinetic energy oscillates is  [IIT JEE 1973, 87; Manipal MEE 1995; 

MP PET 1997; DCE 1997; DCE 1999; UPSEAT 2000; 

RPET 2002; RPMT 2004; BHU 2005] 

 (a) 2/f  (b) f   

 (c) f2  (d) f4  

31. The amplitude of a particle executing SHM is made three-fourth 
keeping its time period constant. Its total energy will be    [RPMT 2004]  

(a) 
2

E
 (b) E

4

3
 

(c) E
16

9
 (d) None of these 

32. A particle of mass m is hanging vertically by an ideal spring of force 

constant K. If the mass is made to oscillate vertically, its total energy 
is   [CPMT 1978; RPET 1999] 

 (a) Maximum at extreme position 

 (b) Maximum at mean position 

(c) Minimum at mean position 

(d) Same at all position 

33. A body is moving in a room with a velocity of 20 m / s 
perpendicular to the two walls separated by 5 meters. There is no 
friction and the collisions with the walls are elastic. The motion of 
the body is   [MP PMT 1999] 

 (a) Not periodic    

 (b) Periodic but not simple harmonic 

 (c) Periodic and simple harmonic 

 (d) Periodic with variable time period 

34. A body is executing Simple Harmonic Motion. At a displacement x 

its potential energy is 1E  and at a displacement y its potential 

energy is 2E . The potential energy E at displacement )( yx   is  [EAMCET 2001] 

(a) 21 EEE   (b) 21 EEE   

(c) 21 EEE   (d) 21 EEE   

 

Time Period and Frequency 

1. A particle moves such that its acceleration a is given by bxa  , 
where x is the displacement from equilibrium position and b is a 
constant. The period of oscillation is 

[NCERT 1984; CPMT 1991; MP PMT 1994; 

MNR 1995; UPSEAT 2000] 

 (a) b2  (b) 
b

2
 

 (c) 
b

2
 (d) 

b


2  

2. The equation of motion of a particle is 0
2

2

 Ky
dt

yd
, where K is 

positive constant. The time period of the motion is given by   [AIEEE 2005] 

 (a) 
K

2
 (b) K2   

 (c) 
K

2
 (d) K2  

3. A tunnel has been dug through the centre of the earth and a ball is 

released in it. It will reach the other end of the tunnel after 

 (a) 84.6 minutes 

 (b) 42.3 minutes 

 (c) 1 day  

 (d) Will not reach the other end 

4. The maximum speed of a particle executing S.H.M. is sm /1  and its 

maximum acceleration is 2/57.1 secm . The time period of the 

particle will be   [DPMT 2002] 

 (a) sec
57.1

1
 (b) 1.57 sec  

 (c) 2 sec (d) 4 sec 

5. The motion of a particle executing S.H.M. is given by 

)05.(100sin01.0  tx  , where x is in metres and time is in 

seconds. The time period is   [CPMT 1990] 

 (a) 0.01 sec (b) 0.02 sec 

 (c) 0.1 sec (b) 0.2 sec 

6. The kinetic energy of a particle executing S.H.M. is 16 J when it is in 

its mean position. If the amplitude of oscillations is 25 cm and the 

mass of the particle is 5.12 kg, the time period of its oscillation is 

   [Haryana CEE 1996; AFMC 1998] 

 (a) 
5


sec (b) 2 sec 

 (c) 20 sec (d) 5 sec 
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7. The acceleration of a particle performing S.H.M. is 2/12 seccm  at 

a distance of 3 cm from the mean position. Its time period is [MP PET 1996; MP PMT 1997] 

 (a) 0.5 sec (b) 1.0 sec 

 (c) 2.0 sec (d) 3.14 sec 

8. To make the frequency double of an oscillator, we have to 

 [CPMT 1999] 

 (a) Double the mass 

 (b) Half the mass 

 (c) Quadruple the mass 

 (d) Reduce the mass to one-fourth 

9. What is constant in S.H.M.   [UPSEAT 1999] 

(a) Restoring force  (b) Kinetic energy  

(c) Potential energy (d) Periodic time 

10. If a simple harmonic oscillator has got a displacement of 0.02 m and 

acceleration equal to 20.2 ms  at any time, the angular frequency 
of the oscillator is equal to 

 [CBSE PMT 1992; RPMT 1996] 

 (a) 110 srad  (b) 11.0 srad  

 (c) 1100 srad  (d) 11 srad  

11. The equation of a simple harmonic motion is 

)74.03000cos(34.0  tX  where X and t are in mm and sec. 

The frequency of motion is   [Kerala (Engg.) 2002] 

(a) 3000  (b) 2/3000  

(c) 2/74.0  (d) /3000  

12. Mark the wrong statement   [MP PMT 2003] 

(a) All S.H.M.’s have fixed time period  

(b) All motion having same time period are S.H.M. 

(c) In S.H.M. total energy is proportional to square of amplitude  

(d) Phase constant of S.H.M. depends upon initial conditions 

13. A particle in SHM is described by the displacement equation 

).cos()(   tAtx If the initial (t = 0) position of the particle is 

1 cm and its initial velocity is  cm/s, what is its amplitude? The 

angular frequency of the particle is 1s  

    [DPMT 2004] 

(a) 1 cm (b)  2 cm 

(c)  2 cm (d)  2.5 cm   

14. A particle executes SHM in a line 4 cm long. Its velocity when 

passing through the centre of line is 12 cm/s. The period will be   [Pb. PET 2000] 

(a) 2.047 s (b) 1.047 s 

(c) 3.047 s (d) 0.047 s 

15. The displacement x (in metre) of a particle in, simple harmonic 
motion is related to time t (in seconds) as 

   









4
cos01.0


 tx   

 The frequency of the motion will be [UPSEAT 2004] 

(a) 0.5 Hz (b) 1.0 Hz 

(c) Hz
2


 (d) Hz  

16. A simple harmonic wave having an amplitude a and time period T is 

represented by the equation .)4(sin5 mty   Then the value of 

amplitude (a) in (m) and time period  (T) in second are [Pb. PET 2004] 

(a) 2,10  Ta  (b) 1,5  Ta  

(c) 1,10  Ta  (d) 2,5  Ta  

17. A particle executing simple harmonic motion of amplitude 5 cm has 
maximum speed of 31.4 cm/s. The frequency of its oscillation is    [CBSE PMT 2005]  

(a) 3 Hz  (b) 2 Hz  

(c) 4 Hz (d) 1 Hz  

18.  The displacement x (in metres) of a particle performing simple 
harmonic motion is related to time t (in seconds) as 











4
4cos05.0


 tx . The frequency of the motion will be     [MP PMT/PET 1998] 

 (a) 0.5 Hz (b) 1.0 Hz  
 (c) 1.5 Hz (d) 2.0 Hz  
 

Simple Pendulum 
 

1. The period of a simple pendulum is doubled, when  

[CPMT 1974; MNR 1980; AFMC 1995; Pb. PET/PMT 2002] 

 (a) Its length is doubled 

 (b) The mass of the bob is doubled 

 (c) Its length is made four times 

(d) The mass of the bob and the length of the pendulum are 
doubled 

2. The period of oscillation of a simple pendulum of constant length at 
earth surface is T. Its period inside a mine is 

 [CPMT 1973; DPMT 2001] 

 (a) Greater than T  (b) Less than T  

 (c) Equal to T  (d) Cannot be compared  

3. A simple pendulum is made of a body which is a hollow sphere 

containing mercury suspended by means of a wire. If a little 

mercury is drained off, the period of pendulum will   

[NCERT 1972; BHU 1979] 

 (a) Remains unchanged 

 (b) Increase 

 (c) Decrease 

 (d) Become erratic  

4. A pendulum suspended from the ceiling of a train has a period T, 
when the train is at rest. When the train is accelerating with a 
uniform acceleration a, the period of oscillation will[NCERT 1980; CPMT 1997] 

 (a) Increase (b) Decrease 

 (c) Remain unaffected (d) Become infinite 

5. The mass and diameter of a planet are twice those of earth. The 
period of oscillation of pendulum on this planet will be (If it is a 
second's pendulum on earth)  

    [IIT 1973; DCE 2002] 

 (a) 
2

1
 sec (b) 22 sec 

 (c) 2 sec (d) 
2

1
sec 
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6. 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   [CPMT 1983] 

 (a) 
g

a1tan  in the forward direction 

 (b) 
g

a1tan  in the backward direction 

 (c) 
a

g1tan   in the backward direction 

 (d) 
a

g1tan   in the forward direction  

7. Which of the following statements is not true ? In the case of a 

simple pendulum for small amplitudes the period of oscillation is    [NCERT 1982] 

 (a) Directly proportional to square root of the length of the 
pendulum 

 (b) Inversely proportional to the square root of the acceleration 
due to gravity 

 (c) Dependent on the mass, size and material of the bob 

 (d) Independent of the amplitude 

8. The time period of a second's pendulum is 2 sec. The spherical bob 

which is empty from inside has a mass of 50 gm. This is now 

replaced by another solid bob of same radius but having different 

mass of 100 gm. The new time period will be   [NCERT 1972] 

 (a) 4 sec (b) 1 sec  

 (c) 2 sec (d) 8 sec 

9. A man measures the period of a simple pendulum inside a stationary 

lift and finds it to be T sec. If the lift accelerates upwards with an 

acceleration 4/g , then the period of the pendulum will be  [NCERT 1990; BHU 2001] 

 (a) T 

 (b) 
4

T
 

 (c) 
5

2T
 

 (d) 52T  

10. A simple pendulum is suspended from the roof of a trolley which 
moves in a horizontal direction with an acceleration a, then the time 

period is given by 
g

l
T


 2 ,  where g  is equal to    [BHU 1997] 

 (a) g (b) ag   

 (c) ag   (d) 22 ag   

11. A second's pendulum is placed in a space laboratory orbiting around 

the earth at a height 3R, where R is the radius of the earth. The 

time period of the pendulum is 

 [CPMT 1989; RPMT 1995] 

 (a) Zero (b) sec32  

 (c) 4 sec (d) Infinite 

12. The bob of a simple pendulum of mass m and total energy E will 

have maximum linear momentum equal to 

     [MP PMT 1986] 

 (a) 
m

E2
 (b) mE2  

 (c) mE2  (d) 2mE  

13. The length of the second pendulum on the surface of earth is 1 m. 

The length of seconds pendulum on the surface of moon, where g is 

1/6th value of g on the surface of earth, is 

 [CPMT 1971] 

 (a) 1 / 6 m (b) 6 m 

 (c) 1 / 36 m (d) 36 m 

14. If the length of second's pendulum is decreased by 2%, how many 

seconds it will lose per day   [CPMT 1992] 

 (a) 3927 sec (b) 3727 sec 

 (c) 3427 sec (d) 864 sec 

15. The period of simple pendulum is measured as T in a stationary lift. 

If the lift moves upwards with an acceleration of 5 g, the period will 

be   [MNR 1979] 

 (a) The same  (b) Increased by 3/5 

 (c) Decreased by 2/3 times (d) None of the above 

16. The length of a simple pendulum is increased by 1%. Its time period 

will [MP PET 1994; RPET 2001] 

 (a) Increase by 1% (b) Increase by 0.5% 

 (c) Decrease by 0.5% (d) Increase by 2% 

17. A simple pendulum with a bob of mass ‘m’ oscillates from A to C 

and back to A such that PB is H. If the acceleration due to gravity is 

‘g’, then the velocity of the bob as it passes through B is     

[CBSE PMT 1995; DPMT 1995; Pb. PMT 1996] 

 

 

 
 

 (a) mgH  (b) gH2  

 (c) gH2  (d) Zero 

18. Identify correct statement among the following 

     [Manipal MEE 1995] 

 (a) The greater the mass of a pendulum bob, the shorter is its 
frequency of oscillation 

 (b) A simple pendulum with a bob of mass M swings with an 

angular amplitude of o40 . When its angular amplitude is 
o20 , the tension in the string is less than oMg 20cos . 

 (c) As the length of a simple pendulum is increased, the maximum 
velocity of its bob during its oscillation will also decreases 

 (d) The fractional change in the time period of a pendulum  

on changing the temperature is independent of the length of 
the pendulum 

A P C 

H 

B 

Lift 

Pendulum 
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19. The bob of a pendulum of length l is pulled aside from its 

equilibrium position through an angle   and then released. The 

bob will then pass through its equilibrium position with a speed v, 

where v equals   [Haryana CEE 1996] 

 (a) )sin1(2 gl  (b) )cos1(2 gl  

 (c) )cos1(2 gl  (d) )sin1(2 gl  

20. A simple pendulum executing S.H.M. is falling freely along with the 
support. Then  

 (a) Its periodic time decreases 

 (b) Its periodic time increases 

 (c) It does not oscillate at all 

 (d) None of these 

21. A pendulum bob has a speed of 3 m/s at its lowest position. The 
pendulum is 0.5 m long. The speed of the bob, when the length 

makes an angle of o60  to the vertical, will be (If  2/10 smg  )   [MP PET 1996] 

 (a) sm /3  (b) sm /
3

1
 

 (c) sm /
2

1
 (d) sm /2  

22. The time period of a simple pendulum is 2 sec. If its length is 
increased 4 times, then its period becomes  

   [CBSE PMT 1999; DPMT 1999] 

 (a) 16 sec (b) 12 sec 

 (c) 8 sec (d) 4 sec 

23. If the metal bob of a simple pendulum is replaced by a wooden bob, 
then its time period will [AIIMS 1998, 99] 

 (a) Increase  

 (b) Decrease 

 (c) Remain the same 

 (d) First increase then decrease 

24. In a simple pendulum, the period of oscillation T is related to length 
of the pendulum l as   [EAMCET (Med.) 1995] 

 (a) 
T

l
constant (b) 

T

l 2

constant 

 (c) 
2T

l
constant (d) 

2

2

T

l
constant 

25. A pendulum has time period T. If it is taken on to another planet 
having acceleration due to gravity half and mass 9 times that of the 
earth then its time period on the other planet will be   [CMEET Bihar 1995] 

 (a) T  (b) T 

 (c) 3/1T  (d) 2 T 

26. A simple pendulum is executing simple harmonic motion with a 
time period T. If the length of the pendulum is increased by 21%, the 
percentage increase in the time period of the pendulum of increased 
length is 

 [BHU 1994, 96; Pb. PMT 1995; AFMC 2001;  

AIIMS 2001; AIEEE 2003] 

 (a) 10% (b) 21% 

 (c) 30% (d) 50% 

27. If the length of simple pendulum is increased by 300%, then the 
time period will be increased by [RPMT 1999] 

(a) 100%  (b) 200% 

(c) 300% (d) 400% 

28. The length of a seconds pendulum is  [RPET 2000] 

(a) 99.8 cm  (b) 99 cm 

(c) 100 cm (d) None of these 

29. The time period of a simple pendulum in a lift descending with 
constant acceleration g is  [DCE 1998; MP PMT 2001] 

(a) 
g

l
T 2  (b) 

g

l
T

2
2  

(c) Zero (d) Infinite 

30. A chimpanzee swinging on a swing in a sitting position, stands up 
suddenly, the time period will      

 [KCET (Engg./Med.) 2000; AIEEE 2002; DPMT 2004] 

(a) Become infinite  (b) Remain same 

(c) Increase (d) Decrease 

31. The acceleration due to gravity at a place is 22 /secm . Then the 

time period of a simple pendulum of length one metre is    [JIPMER 2002] 

(a) sec


2
 (b) sec2  

(c) sec2  (d) sec  

32. A plate oscillated with time period ‘T’. Suddenly, another plate put 

on the first plate, then time period [AIEEE 2002]  

(a) Will decrease  (b) Will increase  

(c) Will be same (d) None of these 

33. A simple pendulum of length l has a brass bob attached at its lower 

end. Its period is T. If a steel bob of same size, having density x 
times that of brass, replaces the brass bob and its length is changed 
so that period becomes 2T, then new length is    [MP PMT 2002]  

(a) 2 l  (b) 4 l 

(c) 4 l x (d) 
x

l4
 

34. In a seconds pendulum, mass of bob is 30 gm. If it is replaced by 90 
gm mass. Then its time period will  

     [Orissa PMT 2001] 

(a) 1 sec (b) 2 sec  

(c) 4 sec (d) 3 sec 

35. The time period of a simple pendulum when it is made to oscillate 
on the surface of moon  [J & K CET 2004] 

(a) Increases  (b) Decreases 

(c) Remains unchanged (d) Becomes infinite 
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36. A simple pendulum is attached to the roof of a lift. If time period of 
oscillation, when the lift is stationary is T. Then frequency of 
oscillation, when the lift falls freely, will be 

     [DCE 2002] 

(a) Zero (b) T 

(c) 1/T (d) None of these 

37. A simple pendulum, suspended from the ceiling of a stationary van, 

has time period T. If the van starts moving with a uniform velocity 
the period of the pendulum will be 

    [RPMT 2003] 

(a) Less than T (b) Equal to 2T 

(c) Greater than T (d) Unchanged  

38. If the length of the simple pendulum is increased by 44%, then what 
is the change in time period of pendulum 

  [MH CET 2004; UPSEAT 2005] 

(a) 22% (b) 20% 

(c) 33% (d)  44% 

39. To show that a simple pendulum executes simple harmonic motion, 
it is necessary to assume that [CPMT 2001] 

(a) Length of the pendulum is small 

(b) Mass of the pendulum is small 

(c) Amplitude of oscillation is small 

(d) Acceleration due to gravity is small 

40. The height of a swing changes during its motion from 0.1 m to 2.5 

m. The minimum velocity of a boy who swings in this swing is    [CPMT 1997] 

 (a) 5.4 m / s (b) 4.95 m / s 

 (c) 3.14 m / s (d) Zero 

41. The amplitude of an oscillating simple pendulum is 10cm and its 
period is 4 sec. Its speed after 1 sec after it passes its equilibrium 
position, is 

 (a) Zero (b) sm /57.0  

 (c) sm /212.0  (d) sm /32.0  

42. A simple pendulum consisting of a ball of mass m tied to a thread of 

length l is made to swing on a circular arc of angle   in a vertical 

plane. At the end of this arc, another ball of mass m is placed at 
rest. The momentum transferred to this ball at rest by the swinging 
ball is  [NCERT 1977] 

 (a) Zero (b) 
l

g
m   

 (c) 
g

l

l

m
 (d) 

g

l

l

m
2  

43. A simple pendulum hangs from the ceiling of a car. If the car 

accelerates with a uniform acceleration, the frequency of the simple 
pendulum will    [Pb. PMT 2000] 

(a) Increase  (b) Decrease 

(c) Become infinite (d) Remain constant 

44. The periodic time of a simple pendulum of length 1 m and 

amplitude 2 cm is 5 seconds. If the amplitude is made 4 cm, its 
periodic time in seconds will be  [MP PMT 1985] 

 (a) 2.5 (b) 5 

 (c) 10 (d) 25  

45. The ratio of frequencies of two pendulums are 2 : 3, then their 
length are in ratio    [DCE 2005]  

(a) 3/2  (b) 2/3  

(c) 9/4  (d) 4/9  

46. Two pendulums begin to swing simultaneously. If the ratio of the 
frequency of oscillations of the two is 7 : 8, then the ratio of lengths 
of the two pendulums will be 

 [J & K CET 2005]  

(a) 7 : 8 (b) 8 : 7 

(c) 49 : 64 (d) 64 : 49 

47. A simple pendulum hanging from the ceiling of a stationary lift has 

a time period T
1

. When the lift moves downward with constant 
velocity, the time period is T

2

, then   

 [Orissa JEE 2005] 

(a) 2T  is infinity (b) 12 TT   

(c) 12 TT   (d) 12 TT   

48. If the length of a pendulum is made 9 times and mass of the bob is 

made 4 times then the value of time period becomes  

[BHU 2005]  

(a) 3T (b) 3/2T 

(c) 4T (d) 2T 

49. A simple pendulum is taken from the equator to the pole. Its period   [Kerala (PET/PMT) 2005]  

(a) Decreases  

(b) Increases  

(c) Remains the same   

(d) Decreases and then increases 

50. A pendulum of length 2m lift at P. When it reaches Q, it losses 10% 

of its total energy due to air resistance. The velocity at Q is    [DCE 1998]  

(a) 6 m/sec  

(b) 1 m/sec 

(c) 2 m/sec 

(d) 8 m/sec 

51. There is a simple pendulum hanging from the ceiling of a lift. When 

the lift is stand still, the time period of the pendulum is T. If the 

resultant acceleration becomes ,4/g  then the new time period of 

the pendulum is  [DCE 2004]  

(a) 0.8 T (b) 0.25 T 

(c) 2 T (d) 4 T 

52. The period of a simple pendulum measured inside a stationary lift is 

found to be T. If the lift starts accelerating upwards with 

acceleration of ,3/g then the time period of the pendulum is [RPMT 2000; DPMT 2000, 03]  

(a) 
3

T
 (b) 

3

T
 

(c) T
2

3
 (d) T3  

Q 

2m 

P 
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53. Time period of a simple pendulum will be double, if we  

 [MH CET 2003]  

(a) Decrease the length 2 times  

(b) Decrease the length 4 times  

(c) Increase the length 2 times  

(d) Increase the length 4 times  

54. Length of a simple pendulum is l and its maximum angular 

displacement is , then its maximum K.E. is  

 [RPMT 1995; BHU 2003]  

(a) sinmgl  (b) )sin1( mgl  

(c) )cos1( mgl  (d) )cos1( mgl  

55. The velocity of simple pendulum is maximum at 

 [RPMT 2004]  

(a) Extremes  (b)  Half displacement  

(c) Mean position  (d) Every where   

56. A simple pendulum is vibrating in an evacuated chamber, it will 

oscillate with    [Pb. PMT 2004]  

(a) Increasing amplitude  (b) Constant amplitude  

(c) Decreasing amplitude  (d) First (c) then (a)  

57. The time period of a simple pendulum of length L as measured in 

an elevator descending with acceleration 
3

g
 is  

 [CPMT 2000]  

(a) 
g

L3
2  (b) 









g

L3
  

(c) 








g

L

2

3
2  (d) 

g

L

3

2
2  

58. If a body is released into a tunnel dug across the diameter of earth, 

it executes simple harmonic motion with time period    [CPMT 1999]  

(a) 
g

R
T e2  (b) 

g

R
T e2

2  

(c) 
g

R
T e

2
2  (d) 2T  seconds  

59. What is the velocity of the bob of a simple pendulum at its mean 

position, if it is able to rise to vertical height of 10cm (g = 9.8 m/s2)   [BHU 2000]  

(a) 2.2 m/s 

(b) 1.8 m/s 

(c) 1.4 m/s 

(d) 0.6 m/s 

60. A simple pendulum has time period T. The bob is given negative 

charge and surface below it is given positive charge. The new time 

period will be [AFMC 2004] 

(a) Less than T (b) Greater than T 

(c) Equal to T (d) Infinite  

61. What effect occurs on the frequency of a pendulum if it is taken 

from the earth surface to deep into a mine  

[AFMC 2005]  

(a) Increases  

(b) Decreases 

(c) First increases then decrease  

(d) None of these 

 

Spring Pendulum 

1. Two bodies M and N of equal masses are suspended from two 

separate massless springs of force constants k
1

 and k
2

 respectively. If 

the two bodies oscillate vertically such that their maximum velocities 

are equal, the ratio of the amplitude M to that of N is 

   [IIT-JEE 1988; MP PET 1997, 2001; MP PMT 1997; 

BHU 1998; Pb. PMT 1998; MH CET 2000, 03; AIEEE 2003] 

 (a) 
2

1

k

k
 (b) 

2

1

k

k
 

 (c) 
1

2

k

k
 (d) 

1

2

k

k
 

2.  A mass m is suspended by means of two coiled spring which have 

the same length in unstretched condition as in figure. Their force 

constant are k
1

 and k
2

 respectively. When set into vertical vibrations, 

the period will be [MP PMT 2001]  

 

 

 

 

 

 (a) 













21

2
kk

m
  (b) 














2

12
k

k
m  

 (c) 













 21

2
kk

m
  (d) 














 21

2
kk

m
  

3.  A spring has a certain mass suspended from it and its period for 
vertical oscillation is T. The spring is now cut into two equal halves 
and the same mass is suspended from one of the halves. The period 
of vertical oscillation is now  

     [MP PET 1995] 

 (a) 
2

T
 (b) 

2

T
 

 (c) T2  (d) T2  

4. Two masses 1m  and 2m  are suspended together by a massless 

spring of constant k. When the masses are in equilibrium, 1m  is 

removed without disturbing the system. Then the angular frequency 

of oscillation of 2m  is 

m 

A B 

k2 k1 

M 

B A 
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 (a) 
1m

k
 (b) 

2m

k
 

 (c) 
21 mm

k


 (d) 

21mm

k
                   <$E size 20  sqrt  size 10 • 

5. In arrangement given in figure, if the block of mass m is displaced, 

the frequency is given by  

  [BHU 1994; Pb. PET 2001] 

  

  

 

 (a) 






 


m

kk
n 21

2

1


 (b) 







 


m

kk
n 21

2

1


 

 (c)  
















212

1

kk

m
n


 (d) 

















212

1

kk

m
n


 

6. Two identical spring of constant K are connected in series and 

parallel as shown in figure. A mass m is suspended from them. The 

ratio of their frequencies of vertical oscillations will be [MP PET 1993; BHU 1997] 

 

 

 

 

 

 

 

 (a) 2 : 1 (b) 1 : 1 

 (c) 1 : 2 (d) 4 : 1 

7. A mass m is suspended from the two coupled springs connected in 

series. The force constant for springs are 1K  and 2K . The time 

period of the suspended mass will be  

 [CBSE PMT 1990; Pb. PET 2002] 

 (a) 
















21

2
KK

m
T   (b) 

















21

2
KK

m
T   

 (c) 











 


21

21 )(
2

KK

KKm
T   (d) 

















21

212
KK

KmK
T   

8. A spring is stretched by 0.20 m, when a mass of 0.50 kg is 
suspended. When a mass of 0.25 kg is suspended, then its period of 

oscillation will be )/10( 2smg   

 (a) 0.328 sec (b) 0.628 sec 

 (c) 0.137 sec (d) 1.00 sec 

9. A mass M is suspended from a spring of negligible mass. The spring 
is pulled 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 







T

4

5
. The ratio of 

M

m
 is[CPMT 1991] 

 (a) 9/16 (b) 25/16 

 (c) 4/5 (d) 5/4 

10. A spring having a spring constant ‘K’ is loaded with a mass ‘m’. The 

spring is cut into two equal parts and one of these is loaded again 

with the same mass. The new spring constant is [NCERT 1990; KCET 1999; 

Kerala PMT 2004; BCECE 2004] 

 (a) 2/K  (b) K  

 (c) K2  (d) 2K  

11. A weightless spring which has a force constant oscillates with 

frequency n when a mass m is suspended from it. The spring is cut 

into two equal halves and a mass 2m is suspended from it. The 

frequency of oscillation will now become 

 [CPMT 1988] 

 (a) n   (b) n2  

 (c) 2/n  (d) 2/1)2(n  

12. A mass M is suspended from a light spring. An additional mass m 

added displaces the spring further by a distance x. Now the 

combined mass will oscillate on the spring with period[CPMT 1989, 1998 ; UPSEAT 2000] 

 (a)  )(/2 mMxmgT     

 (b)  mgxmMT /)(2    

 (c)  )(/)2/( mMxmgT    

 (d)  mgxmMT /)(2    

13. In the figure, 1S  and 2S  are identical springs. The oscillation 

frequency of the mass m is f . If one spring is removed, the 

frequency will become  [CPMT 1971] 

 

 

 

 

 (a) f  (b) 2f  

 (c) 2f  (d) 2/f  

14. The vertical extension in a light spring by a weight of 1 kg 

suspended from the wire is 9.8 cm. The period of oscillation  

[CPMT 1981; MP PMT 2003] 

 (a) sec20  (b) sec2  

 (c) sec10/2  (d) sec200  

15. A particle of mass 200 gm executes S.H.M. The restoring force is 

provided by a spring of force constant 80 N / m. The time period of 

oscillations is    [MP PET 1994] 

 (a) 0.31 sec (b) 0.15 sec 

 (c) 0.05 sec (d) 0.02 sec 

16. The length of a spring is l and its force constant is k. When a weight 

W is suspended from it, its length increases by x. If the spring is cut 

into two equal parts and put in parallel and the same weight W is 

suspended from them, then the extension will be   [MP PMT 1994] 

 (a) x2  (b) x  

m 

K K 

(B) 
m 

K 

K 

(A) 

m 
S1 S2 

A B 

m 
K1 K2 

A B 
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 (c) 
2

x
 (d) 

4

x
 

17. A block is placed on a frictionless horizontal table. The mass of the 

block is m and springs are attached on either side with force 

constants 1K  and 2K . If the block is displaced a little and left to 

oscillate, then the angular frequency of oscillation will be   [MP PMT 1994] 

 (a) 

2/1

21 






 

m

KK
 (b) 

2/1

21

21

)(









 KKm

KK
   

 (c) 

2/1

21

21

)(









 mKK

KK
 (d) 

2/1

21

2
2

2
1

)( 















mKK

KK
 

18. A uniform spring of force constant k is cut into two pieces, the 

lengths of which are in the ratio 1 : 2. The ratio of the force 
constants of the shorter and the longer pieces is  

     [Manipal MEE 1995] 

 (a) 1 : 3 (b) 1 : 2 

 (c) 2 : 3 (d) 2 : 1 

19. A mass m =100 gms is attached at the end of a light spring which 
oscillates on a frictionless horizontal table with an amplitude equal 
to 0.16 metre and time period equal to 2 sec. Initially the mass is 

released from rest at t = 0 and displacement 16.0x  metre. 
The expression for the displacement of the mass at any time t is [MP PMT 1995] 

 (a) )cos(16.0 tx   (b) )cos(16.0 tx   

 (c) )sin(16.0   tx  (d) )sin(16.0   tx  

20. A block of mass m, attached to a spring of spring constant k, 
oscillates on a smooth horizontal table. The other end of the spring 
is fixed to a wall. The block has a speed v when the spring is at its 
natural length. Before coming to an instantaneous rest, if the block 
moves a distance x from the mean position, then   [MP PET 1996] 

 (a) kmx /  (b) km
v

x /
1

  

 (c) kmvx /  (d) kmvx /  

21. The force constants of two springs are 1K  and 2K . Both are 

stretched till their elastic energies are equal. If the stretching forces 

are 1F  and 2F , then 21 : FF  is 

     [MP PET 2002] 

 (a) 21 : KK  (b) 12 : KK  

 (c) 21 : KK  (d) 2
2

2
1 : KK  

22. A mass m is vertically suspended from a spring of negligible mass; 

the system oscillates with a frequency n. What will be the frequency 

of the system if a mass 4 m is suspended from the same spring   [CBSE PMT 1998] 

 (a) 4/n  (b) n4  

 (c) 2/n  (d) n2  

23. If the period of oscillation of mass m suspended from a spring is 2 

sec, then the period of mass 4m will be 

     [AIIMS 1998] 

 (a) 1 sec (b) 2 sec 

 (c) 3 sec (d) 4 sec 

24. Five identical springs are used in the following three configurations. 

The time periods of vertical oscillations in configurations (i), (ii) and 

(iii) are in the ratio [AMU 1995] 

  

 

 

 

 

 

 (a) 
2

1
:2:1  (b) 

2

1
:2:2  

 (c) 1:2:
2

1
 (d) 1:

2

1
:2  

25. A mass m performs oscillations of period T when hanged by spring 

of force constant K. If spring is cut in two parts and arranged in 

parallel and same mass is oscillated by them, then the new time 

period will be 

[CPMT 1995; RPET 1997; RPMT 2003] 

 (a) 2T 

(b) T 

 (c) 
2

T
 

 (d) 
2

T
 

26. If a watch with a wound spring is taken on to the moon, it  

  [AFMC 1993] 

 (a) Runs faster (b) Runs slower 

 (c) Does not work (d) Shows no change 

27. What will be the force constant of the spring system shown in the 

figure   

[RPET 1996; Kerala (Med./ Engg.) 2005] 

 (a) 2
1

2
K

K
  

 (b) 

1

21

1

2

1












KK
 

 (c) 
21

1

2

1

KK
  

 (d) 

1
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











KK
 

28. Two springs have spring constants AK  and BK  and BA KK  . 

The work required to stretch them by same extension will be   [RPMT 1999] 

 (a) More in spring A (b) More in spring B 

m 

K1 K1 

K2 

m 

K 

(i) 
m 

K 

K 

(ii) 

K K 

m 

(iii) 

m 

K 

m 
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 (c) Equal in both (d) Noting can be said 

29. The effective spring constant of two spring system as shown in 

figure will be    [RPMT 1999] 

 

 

 

 

 (a) 21 KK   (b) 2121 / KKKK   

 (c) 21 KK   (d) 2121 / KKKK   

30. A mass m attached to a spring oscillates every 2 sec. If the mass is 

increased by 2 kg, then time-period increases by 1 sec. The initial mass 

is    [CBSE PMT 2000; 

AIIMS 2000; MP PET 2000; DPMT 2001; Pb. PMT 2003] 

(a) 1.6 kg  (b) 3.9 kg 

(c) 9.6 kg (d) 12.6 kg 

31. A mass M is suspended by two springs of force constants K
1

 and K
2

 

respectively as shown in the diagram. The total elongation (stretch) 

of the two springs is   

[MP PMT 2000; RPET 2001] 

(a) 
21 KK

Mg


 

(b) 
21

21 )(

KK

KKMg 
 

(c) 
21

21

KK

KKMg


 

(d) 
MgKK

KK

21

21   

32. The frequency of oscillation of the springs shown in the figure will 
be  [AIIMS 2001; Pb. PET  2002] 

(a) 
m

K

2

1
 

(b) 
21

21 )(

2

1

KK

mKK 


 

(c) 
m

K
2  

(d) 
)(2

1

21

21

KKm

KK
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33. The scale of a spring balance reading from 0 to 10 kg is 0.25 m long. 
A body suspended from the balance oscillates vertically with a 

period of 10/  second. The mass suspended is (neglect the mass of 

the spring)  

[Kerala (Engg.) 2001] 

(a) 10 kg  (b) 0.98 kg 

(c) 5 kg (d) 20 kg  

34. If a spring has time period T, and is cut into n equal parts, then the 
time period of each part will be  

[AIEEE 2002] 

(a) nT  (b) nT/  

(c) nT (d) T 

35. One-forth length of a spring of force constant K is cut away. The 
force constant of the remaining spring will be 

    [MP PET 2002] 

(a) K
4

3
 (b) K

3

4
 

(c) K (d) 4 K 

36. A mass m is suspended separately by two different springs of spring 

constant K
1

 and K
2

 gives the time-period 1t  and 2t  respectively. If 

same mass m is connected by both springs as shown in figure then 
time-period t is given by the relation  

 [CBSE PMT 2002] 

(a) 21 ttt   

(b) 
21

21.

tt

tt
t


  

(c) 
2

2
2

1
2 ttt   

(d) 
2

2
2

1
2   ttt  

37. Two springs of force constants K and 2K are connected to a mass as 
shown below. The frequency of oscillation of the mass is   [RPMT 1996; DCE 2000; AIIMS 2003] 

 

 

 

(a) )/()2/1( mK  (b) )/2()2/1( mK  

 (c) )/3()2/1( mK  (d) )/()2/1( Km  

38. Two springs of constant 1k and 2k are joined in series. The effective 

spring constant of the combination is given by 

     [CBSE PMT 2004] 

(a) 21kk  (b) 2/)( 21 kk   

(c) 21 kk   (d) )/( 2121 kkkk   

39. A particle at the end of a spring executes simple harmonic motion 

with a period 1t , while the corresponding period for another spring 

is 2t . If the period of oscillation with the two springs in series is T, 

then   [AIEEE 2004] 

(a) 21 ttT   (b) 2
2

2
1

2 ttT   

(c) 1
2

1
1

1   ttT  (d)  2
2

2
1

2   ttT  

40. Infinite springs with force constant k, 2k, 4k and 8k.... respectively 

are connected in series. The effective force constant of the spring 

will be   [J & K CET 2004] 

(a) 2K (b) k  

(c) k/2 (d) 2048 

41. To make the frequency double of a spring oscillator, we have to   [CPMT 2004; MP PMT 2005] 

(a) Reduce the mass to one fourth 

(b) Quardruple the mass  

(c) Double of mass 

(d)  Half of the mass 

K1 K2 

m 

K1 

K2 

m 

K1 

K2 

m 

K 2K 

m 
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42. The springs shown are identical. When kgA 4 , the elongation of 

spring is 1 cm. If kgB 6 , the elongation produced by it is   [Pb. PET 2002] 

 

 

 

 

 

 

 

(a) 4 cm (b) 3 cm 

(c) 2 cm (d)  1 cm 

43. When a body of mass 1.0 kg is suspended from a certain light spring 

hanging vertically, its length increases by 5 cm. By suspending 2.0 kg 

block to the spring and if the block is pulled through 10 cm and 

released the maximum velocity in it in m/s is : (Acceleration due to 

gravity )/10 2sm    

[EAMCET 2003] 

(a) 0.5  (b) 1 

(c) 2 (d) 4 

44. Two springs with spring constants mNK /15001   and 

mNK /30002   are stretched by the same force. The ratio of 

potential energy stored in spring will be  [RPET 2001] 

(a) 2 : 1  (b) 1 : 2 

(c) 4 : 1 (d) 1 : 4 

45. If a spring extends by x on loading, then energy stored by the spring 
is (if T is the tension in the spring and K is the spring constant)    [AFMC 2000] 

(a) 
x

T

2

2

 (b) 
K

T

2

2

 

(c) 
2

2

T

K
  (d) 

K

T 22
 

46. A weightless spring of length 60 cm and force constant 200 N/m is 

kept straight and unstretched on a smooth horizontal table and its 

ends are rigidly fixed. A mass of 0.25 kg is attached at the middle of 

the spring and is slightly displaced along the length. The time period 

of the oscillation of the mass is   [MP PET 2003] 

(a) s
20


 (b) s

10


 

(c) s
5


 (d) s

200


 

47. The time period of a mass suspended from a spring is T. If the 

spring is cut into four equal parts and the same mass is suspended 

from one of the parts, then the new time period will be[MP PMT 2002; CBSE PMT 2003] 

(a) T  (b) 
2

T
 

(c) 2 T (d) 
4

T
 

48. A mass M is suspended from a spring of negligible mass. The spring 

is pulled a little and then released so that the mass executes S.H.M. 

of time period T. If the mass is increased by m, the time period 

becomes 5T/3. Then the ratio of m/M is    [AIEEE 2003] 

(a) 
3

5
 (b) 

5

3
 

(c) 
9

25
 (d) 

9

16
 

49. An object is attached to the bottom of a light vertical spring and set 

vibrating. The maximum speed of the object is 15 cm/sec and the 

period is 628 milli-seconds. The amplitude of the motion in 

centimeters is   [EAMCET 2003]  

(a) 3.0  (b) 2.0 

(c) 1.5 (d) 1.0 

50. When a mass m is attached to a spring, it normally extends by 0.2 
m. The mass m is given a slight addition extension and released, 
then its time period will be  [MH CET 2001]  

(a) 
7

1
sec  (b) 1 sec 

(c) 
7

2
sec (d) 

3

2
sec 

51. If a body of mass 0.98 kg is made to oscillate on a spring of force 
constant 4.84 N/m, the angular frequency of the body is     [CBSE PMT 2001] 

(a) 1.22 rad/s  (b) 2.22 rad/s  

(c) 3.22 rad/s (d) 4.22 rad/s 

52. A mass m is suspended from a spring of length l and force constant 

K. The frequency of vibration of the mass is 1f . The spring is cut 

into two equal parts and the same mass is suspended from one of 

the parts. The new frequency of vibration of mass is 2f . Which of 

the following relations between the frequencies is correct  

   [NCERT 1983; CPMT 1986; MP PMT 1991; DCE 2002] 

 (a) 21 2 ff   (b) 21 ff   

 (c) 21 2 ff   (d) 12 2 ff   

53. A mass m oscillates with simple harmonic motion with frequency 





2
f  and amplitude A on a spring with constant K , therefore  

 (a) The total energy of the system is 2

2

1
KA  

 (b) The frequency is 
M

K

2

1
 

 (c) The maximum velocity occurs, when x = 0 

 (d) All the above are correct 

54. Two masses m
1

 and m
2

 are suspended together by a massless spring 

of constant K. When the masses are in equilibrium, m
1

 is removed 

without disturbing the system. The amplitude of oscillations is   [J & K CET 2005]  

(a) 
K

gm1  

(b) 
K

gm 2  

B 

K 

K A 

K 

m1 

m2 
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(c) 
K

gmm )( 21   

(d) 
K

gmm )( 21   

55. A spring executes SHM with mass of 10kg attached to it. The force 
constant of spring is 10N/m.If at any instant its velocity is 40cm/sec, 
the displacement will be (where amplitude is 0.5m)   [RPMT 2004]  

(a) 0.09 m (b) 0.3 m 

(c) 0.03 m (d) 0.9 m 
 

Superposition of S.H.M’s  and Resonance  
 

1. The S.H.M. of a particle is given by the equation 

tty  cos4sin3  . The amplitude is [MP PET 1993] 

 (a) 7 (b) 1 

 (c) 5 (d) 12   

2. If the displacement equation of a particle be represented by 

PTBPTAy cossin  , the particle executes  

[MP PET 1986] 

 (a) A uniform circular motion 

 (b) A uniform elliptical motion 

 (c) A S.H.M. 

 (d) A rectilinear motion 

3. The motion of a particle varies with time according to the relation  

)cos(sin ttay   , then 

 (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 2a  

 (d) The motion is S.H.M. with amplitude a2  

4. The resultant of two rectangular simple harmonic motions of the 

same frequency and unequal amplitudes but differing in phase by 

2


 is [BHU 2003; 

CPMT 2004; MP PMT 1989, 2005; BCECE 2005] 

 (a) Simple harmonic  (b) Circular 

 (c) Elliptical (d) Parabolic 

5. The composition of two simple harmonic motions of equal periods 

at right angle to each other and with a phase difference of   

results in the displacement of the particle along   [CBSE PMT 1990] 

 (a) Straight line (b) Circle  

 (c) Ellipse (d) Figure of eight  

6. Two mutually perpendicular simple harmonic vibrations have same 

amplitude, frequency and phase. When they superimpose, the 

resultant form of vibration will be 

 [MP PMT 1992] 

 (a) A circle (b) An ellipse  

 (c) A straight line (d) A parabola 

7. The displacement of a particle varies according to the relation x = 

4(cost + sint). The amplitude of the particle is 

    [AIEEE 2003] 

(a) 8  (b) – 4 

(c) 4 (d) 24  

8. A S.H.M. is represented by ).2cos2(sin25 ttx   The 

amplitude of the S.H.M. is    [MH CET 2004] 

(a) 10 cm (b) 20 cm 

(c) 25 cm (d)  50 cm  

9. Resonance is an example of   

[CBSE PMT 1999; BHU 1999; 2005] 

(a) Tuning fork  (b) Forced vibration 

(c) Free vibration  (d) Damped vibration 

10. In case of a forced vibration, the resonance wave becomes very sharp 

when the   [CBSE PMT 2003] 

(a) Restoring force is small 

(b) Applied periodic force is small 

(c) Quality factor is small 

(d) Damping force is small 

11.  Amplitude of a wave is represented by 

  
cba

c
A


   

 Then resonance will occur when  [CPMT 1984] 

 (a) 2/cb   (b) b = 0 and a = – c  

 (c) 2/ab   (d) None of these 

12. A particle with restoring force proportional to displacement and 

resisting force proportional to velocity is subjected to a force 

tF sin . If the amplitude of the particle is maximum for 1   

and the energy of the particle is maximum for 2  , then 

(where 
0

 natural frequency of oscillation of particle)   [CBSE PMT 1998] 

 (a) 01    and o 2  (b) 01    and o 2  

 (c) 01    and o 2  (d) 01    and o 2  

13. A simple pendulum is set into vibrations. The bob of the pendulum 

comes to rest after some time due to  

  [AFMC 2003; JIPMER 1999] 

(a) Air friction 

(b) Moment of inertia  

(c) Weight of the bob 

(d) Combination of all the above 

14. A simple pendulum oscillates in air with time period T and 

amplitude A. As the time passes   [CPMT 2005]  

(a) T and A both decrease  

(b) T increases and A is constant  

(c) T increases and A decreases  

(d) T decreases and A is constant  



782 Simple Harmonic Motion 

 
 
 
 
 

1. Two particles executes S.H.M. of same amplitude and frequency 
along the same straight line. They pass one another when going in 
opposite directions, and each time their displacement is half of their 
amplitude. The phase difference between them is   [MP PMT 1999] 

 (a) 30° (b) 60° 

 (c) 90° (d) 120° 

2. The displacement of a particle varies with time as 

ttx  3sin16sin12  (in cm). If its motion is S.H.M., then 

its maximum acceleration is  

 (a) 212  (b) 236  

 (c) 2144  (d) 2192   

3. A linear harmonic oscillator of force constant mN /102 6 times 
and amplitude 0.01 m has a total mechanical energy of 160 joules. Its 

   [IIT JEE 1989; CPMT 1995; CBSE PMT 1996; 

KECT (Med.) 1999; AMU (Engg.) 2000; UPSEAT 2001] 

 (a) Maximum potential energy is 100 J 

 (b) Maximum K.E. is 100 J  

 (c) Maximum P.E. is 160 J  

 (d) Minimum P.E. is zero 

4. A particle of mass m is executing oscillations about the origin on the 

x-axis. Its potential energy is 3][)( xkxU  , where k is a positive 

constant. If the amplitude of oscillation is a, then its time period T is   [IIT-JEE 1998] 

 (a) Proportional to 
a

1
 (b) Independent of a  

 (c) Proportional to a  (d) Proportional to 2/3a  

5. Two blocks A and B each of mass m are connected by a massless 
spring of natural length L and spring constant K. The blocks are 
initially resting on a smooth horizontal floor with the spring at its 
natural length as shown in figure. A third identical block C also of 
mass m moves on the floor with a speed v along the line joining A 
and B and collides with A. Then   [IIT-JEE 1993] 

  

 

 

 

 (a) The kinetic energy of the A-B system at maximum compression 
of the spring is zero 

 (b) The kinetic energy of the A-B system at maximum compression 

of the spring is 4/2mv  

 (c) The maximum compression of the spring is Kmv /  

 (d) The maximum compression of the spring is Kmv 2/  

6. A cylindrical piston of mass M slides smoothly inside a long cylinder 

closed at one end, enclosing a certain mass of gas. The cylinder is 

kept with its axis horizontal. If the piston is disturbed from its 

equilibrium position, it oscillates simple harmonically. The period of 

oscillation will be [IIT-JEE 1981] 

 (a) 









PA

Mh
T 2   

 (b) 









Ph

MA
T 2  

 (c) 









PAh

M
T 2  

 (d) MPhAT 2  

7. A sphere of radius r is kept on a concave mirror of radius of 

curvature R. The arrangement is kept on a horizontal table (the 

surface of concave mirror is frictionless and sliding not rolling). If 

the sphere is displaced from its equilibrium position and left, then it 

executes S.H.M. The period of oscillation will be 

 (a) 
 








 

g

rR 4.1
2  (b) 







 

g

rR
2  

 (c) 








a

rR
2  (d) 









gr

R
2  

8. The amplitude of vibration of a particle is given by 

);/()( 2
0 cbaaam    where baa ,,0  and c are positive. 

The condition for a single resonant frequency is 

     [CPMT 1982] 

 (a) acb 42   (b) acb 42   

 (c) acb 52   (d) acb 72   

9. A U tube of uniform bore of cross-sectional area A has been set up 

vertically with open ends facing up. Now m gm of a liquid of density 
d is poured into it. The column of liquid in this tube will oscillate 
with a period T such that 

 (a) 
g

M
T 2  (b) 

gd

MA
T 2  

 (c) 
gdA

M
T 2  (d) 

Adg

M
T

2
2  

10. A particle is performing simple harmonic motion along x-axis with 
amplitude 4 cm and time period 1.2 sec. The minimum time taken 
by the particle to move from x =2 cm to x = + 4 cm  and back again 

is given by  [AIIMS 1995] 

 (a) 0.6 sec (b) 0.4 sec  

 (c) 0.3 sec (d) 0.2 sec 

11. A large horizontal surface moves up and down in SHM with an 

amplitude of 1 cm. If a mass of 10 kg (which is placed on the 

surface) is to remain continually in contact with it, the maximum 

frequency of S.H.M. will be 

   [SCRA 1994; AIIMS 1995] 

 (a) 0.5 Hz  (b) 1.5 Hz  

 (c) 5 Hz (d) 10 Hz 

h 

A P 
M 

C 
L 

v 

A B 

M 

h 

Gas 

P A 
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12. Due to some force F
1

 a body oscillates with period 4/5 sec and due 

to other force F
2

 oscillates with period 3/5 sec. If both forces act 

simultaneously, the new period will be  

[RPET 1997] 

 (a) 0.72 sec (b) 0.64 sec  

 (c) 0.48 sec (d) 0.36 sec  

13. A horizontal platform with an object placed on it is executing S.H.M. 

in the vertical direction. The amplitude of oscillation is 

m31092.3  . What must be the least period of these oscillations, 

so that the object is not detached from the platform    [AIIMS 1999] 

(a) 0.1256 sec  (b) 0.1356 sec  

(c) 0.1456 sec (d) 0.1556 sec 

14. A particle executes simple harmonic motion (amplitude = A) 

between Ax   and Ax  . The time taken for it to go from 0 

to A/2 is 1T  and to go from A/2 to A is 2T . Then  

  [IIT-JEE (Screening) 2001] 

(a) 21 TT   (b) 21 TT   

(c) 21 TT   (d) 21 2TT   

15. A simple pendulum of length L and mass (bob) M is oscillating in a 

plane about a vertical line between angular limits   and  . For 

an angular displacement )|(|   , the tension in the string and 

the velocity of the bob are T  and v respectively. The following 

relations hold good under the above conditions   [IIT 1986; UPSEAT 1998] 

 (a) MgT cos  

 (b) 
L

Mv
MgT

2

cos    

 (c) The magnitude of the tangential acceleration of the bob 

sin|| gaT   

 (d) cosMgT   

16. Two simple pendulums of length 5 m and 20 m respectively are 

given small linear displacement in one direction at the same time. 

They will again be in the phase when the pendulum of shorter 

length has completed .... oscillations.   

[CBSE PMT 1998; JIPMER 2001, 02] 

 (a) 5 (b) 1 

 (c) 2 (d) 3 

17. The bob of a simple pendulum is displaced from its equilibrium 

position O to a position Q which is at height h above O and the bob 

is then released. Assuming the mass of the bob to be m and time 

period of oscillations to be 2.0 sec, the tension in the string when 

the bob passes through O is    [AMU 1995]      

 (a) )2( hggm    

 (b) )( 2 hggm   

 (c) 













 hggm

2

2
  

 (d) 













 hggm

3

2
 

18. The metallic bob of a simple pendulum has the relative density . 
The time period of this pendulum is T. If the metallic bob is 
immersed in water, then the new time period is given by   [SCRA 1998] 

 (a) 


 1
T  (b) 

1


T  

 (c) 


 1
T  (d) 

1


T  

19. A clock which keeps correct time at Co20 , is subjected to Co40 . 

If coefficient of linear expansion of the pendulum is C  /1012 6 . 
How much will it gain or loose in time 

 [BHU 1998] 

 (a) 10.3 seconds / day (b) 20.6 seconds / day 

 (c) 5 seconds / day (d) 20 minutes / day 

20. The period of oscillation of a simple pendulum of length L 
suspended from the roof of a vehicle which moves without friction 

down an inclined plane of inclination , is given by 

 [IIT-JEE (Screening) 2000] 

(a) 



cos

2
g

L
 (b) 




sin
2

g

L
 

(c) 
g

L
2  (d) 




tan
2

g

L
 

21. The bob of a simple pendulum executes simple harmonic motion in 
water with a period t, while the period of oscillation of the bob is 

0t in air. Neglecting frictional force of water and given that the 

density of the bob is (4/3) ×1000 kg/m3. What relationship between 

t and 0t is true  [AIEEE 2004] 

(a) 0tt   (b) 2/0tt    

(c) 02tt   (d) 04 tt   

22. A spring of force constant k is cut into two pieces such that one 
piece is double the length of the other. Then the long piece will have 
a force constant of 

[IIT-JEE (Screening) 1999] 

 (a) k)3/2(  (b) k)2/3(  

 (c) k3  (d) k6  

23. One end of a long metallic wire of length L is tied to the ceiling. The 

other end is tied to massless spring of spring constant K. A mass m 

hangs freely from the free end of the spring. The area of cross-

section and Young's modulus of the wire are A and Y respectively. If 

the mass is slightly pulled down and released, it will oscillate with a 

time period T equal to   [IIT 1993] 

 (a) 








K

m
2  (b) 

2/1
)(

2






 

YAK

mKLYA
  

 (c) 
KL

mYA
2  (d) 

YA

mL
2  

24. On a smooth inclined plane, a body of mass M is attached between 

two springs. The other ends of the springs are fixed to firm 

supports. If each spring has force constant K, the period of 

oscillation of the body (assuming the springs as massless) is   [NSEP 1994] 
h 

Q 

O 
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 (a) 

2/1

2
2 









K

m
  

 (b) 

2/1
2

2 








K

M
  

 (c) 
K

Mg

2

sin
2


  

 (d) 

2/1
2

2 








K

Mg
  

25. A particle of mass m is attached to a spring (of spring constant k) 

and has a natural angular frequency 0 -An external force F (t) 

proportional to )((cos 0 t is applied to the oscillator. The 

time displacement of the oscillator will be proportional to  [AIEEE 2004] 

(a)  
22

0  

m
 (b) 

)(

1
22

0  m
 

(c) 
)(

1
22

1  m
 (d) 

22
1  

m
 

26. A 15 g ball is shot from a spring gun whose spring has a force 

constant of 600 N/m. The spring is compressed by 5 cm. The 

greatest possible horizontal range of the ball for this compression is 

(g = 10 m/s2)   [DPMT 2004] 

(a) 6.0 m (b) 10.0 m 

(c) 12.0 m (d)  8.0 m 

27. An ideal spring with spring-constant K is hung from the ceiling and 
a block of mass M is attached to its lower end. The mass is released 

with the spring initially unstretched. Then the maximum extension 
in the spring is  

[IIT-JEE (Screening) 2002] 

(a) 4 Mg/K (b) 2 Mg/K 

(c) Mg/K (d) Mg/2K 

28. The displacement y of a particle executing periodic motion is given 

by )1000sin()2/(cos4 2 tty  . This expression may be 

considered to be a result of the superposition of  ........... independent 

harmonic motions   [IIT 1992] 

 (a) Two   (b) Three 

 (c) Four (d) Five 

29. Three simple harmonic motions in the same direction having the 
same amplitude a and same period are superposed. If each differs in 

phase from the next by o45 , then    [IIT JEE 1999] 

(a) The resultant amplitude is a)21(   

(b) The phase of the resultant motion relative to the first is 90° 

 (c) The energy associated with the resulting motion is )223(   

times the energy associated with any single motion  

(d) The resulting motion is not simple harmonic 

30. The function )(sin2 t represents    [AIEEE 2005]  

(a) A simple harmonic motion with a period  /2  

(b) A simple harmonic motion with a period  /  

(c) A periodic but not simple harmonic motion with a period 

 /2  

(d) A periodic but not simple harmonic, motion with a period 

 /  

31. A simple pendulum has time period T
1

. The point of suspension is 

now moved upward according to equation 2kty   where 

2/1 secmk  . If new time period is T
2

 then ratio 
2

2

2
1

T

T
 will be    [IIT-JEE (Screening) 2005]  

 (a) 2/3 (b) 5/6 

 (c) 6/5 (d) 3/2 

32. A simple pendulum is hanging from a peg inserted in a vertical wall. 
Its bob is stretched in horizontal position from the wall and is left 
free to move. The bob hits on the wall the coefficient of restitution 

is 
5

2
. After how many collisions the amplitude of vibration will 

become less than 60° 

    [UPSEAT 1999]  

 (a) 6 (b) 3 

 (c) 5 (d) 4 

33. A brass cube of side a and density  is floating in mercury of 

density . If the cube is displaced a bit vertically, it executes S.H.M. 

Its time period will be  

 (a) 
g

a




2  (b) 

g

a




2   

(c) 
a

g




2   (d) 

a

g




2  

34. Two identical balls A and B each of mass 0.1 kg are attached to two 

identical massless springs. The spring mass system is constrained to 

move inside a rigid smooth pipe bent in the form of a circle as 

shown in the figure. The pipe is fixed in a horizontal plane. The 

centres of the balls can move in a circle of radius 0.06 m. Each 

spring has a natural length of 0.06 m and force constant 0.1N/m. 

Initially both the balls are displaced by an angle 6/   radian 

with respect to the diameter PQ  of the circle and released from 

rest. The frequency of oscillation of the ball B is   

 (a) Hz  

 (b) Hz


1
  

 (c) Hz2   

 (d) Hz
2

1
  

35. A disc of radius R and mass M is pivoted at the rim and is set for 
small oscillations. If simple pendulum has to have the same period as 
that of the disc, the length of the simple pendulum should be  

 (a) R
4

5
 (b) R

3

2
 

 (c) R
4

3
  (d) R

2

3
  

36. One end of a spring of force constant k is fixed to a vertical wall and 

the other to a block of mass m resting on a smooth horizontal 

surface. There is another wall at a distance 0x  from the black. The 

M 

 

/6 /6 
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spring is then compressed by 02x  and released. The time taken to 

strike the wall is  

 

 

 

 
 

 (a) 
m

k


6

1
 (b) 

m

k
 

 (c) 
k

m

3

2
 (d) 

m

k

4


 

37. Three masses 700g, 500g, and 400g are suspended at the end of a 

spring a shown and are in equilibrium. When the 700g mass is 

removed, the system oscillates with a period of 3 seconds, when the 

500 gm mass is also removed, it will oscillate with a period of  

 (a) 1 s  

 (b) 2 s   

 (c) 3 s   

 (d) s
5

12
 

38. A particle of mass m is attached to three identical springs A, B and 

C each of force constant k a shown in figure. If the particle of mass 

m is pushed slightly against the spring A and released then the time 

period of oscillations is  

 (a) 
k

m2
2  

 (b) 
k

m

2
2  

 (c) 
k

m
2   

 (d) 
k

m

3
2  

39. A hollow sphere is filled with water through a small hole in it. It is 

then hung by a long thread and made to oscillate. As the water 

slowly flows out of the hole at the bottom, the period of oscillation 

will  

  [MP PMT 1994; KCET 1994; RPET 1996; AFMC 2000; 

   CBSE PMT 2000; CPMT 2001; AIEEE 2005] 

 (a) Continuously decrease 

 (b) Continuously increase 

 (c) First decrease and then increase to original value  

 (d) First increase and then decrease to original value 

40. Two simple pendulums whose lengths are 100 cm and 121 cm are 

suspended side by side. Their bobs are pulled together and then 

released. After how many minimum oscillations of the longer 

pendulum, will the two be in phase again   [DPMT 2005]  

 (a) 11 (b) 10 

 (c) 21 (d) 20 

41. The amplitude of a damped oscillator becomes half in one minute. 

The amplitude after 3 minute will be 
X

1
times the original, where X 

is   [CPMT 1989; DPMT 2002] 

 (a) 32  (b) 32  

 (c) 23  (d) 223  

42. Which of the following function represents a simple harmonic 
oscillation    [AIIMS 2005]  

(a) tt  cossin   (b) t2sin   

 (c) tt  2sinsin   (d) tt  2sinsin   

43. A uniform rod of length 2.0 m is suspended through an end and is 

set into oscillation with small amplitude under gravity. The time 

period of oscillation is approximately  

 [AMU (Med.) 2000] 

(a) 1.60 sec (b) 1.80 sec  

(c) 2.0 sec (d) 2.40 sec  

 
 
 
 
 
 

1. A particle is executing S.H.M. Then the graph of acceleration as a 

function of displacement is 

 (a) A straight line  (b) A circle 

 (c) An ellipse (d) A hyperbola 

2. The acceleration a of a particle undergoing S.H.M. is shown in the 

figure. Which of the labelled points corresponds to the particle being 

at – x
max 

 
  

[AMU (Med.) 2000] 

 

 

 

 

 

 

(a) 4  (b) 3 

(c) 2 (d) 1 

3. The displacement time graph of a particle executing S.H.M. is as 
shown in the figure   [KCET 2003] 

 

 
 

 

 

 

The corresponding force-time graph of the particle is 

 

(a)   (b)  

 

 

 

 

 

(c)  (d)  
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4. The graph shows the variation of displacement of a particle 
executing S.H.M. with time. We infer from this graph that 

 

 

 

 

 
 
 

 

 (a) The force is zero at time 4/3T  

 (b) The velocity is maximum at time 2/T  

 (c) The acceleration is maximum at time T 

 (d) The P.E. is equal to total energy at time 2/T  

5. As a body performs S.H.M., its potential energy U. varies with time 

as indicated in    [AMU (Med.) 2001] 

 

 

(a)   (b) 

 

 

 

(c)  (d)  

 

 

6. A particle of mass m oscillates with simple harmonic motion 

between points 1x  and 2x , the equilibrium position being O. Its 

potential energy is plotted. It will be as given below in the graph    [CBSE PMT 2003] 

 

 

(a)   (b)  

 

 

 

(c)  (d)  

 

 
 

7. For a particle executing S.H.M. the displacement x is given by 

tAx cos . Identify the graph which represents the variation of 

potential energy (P.E.) as a function of time t and displacement x   [IIT JEE (Screening) 2003] 

 

     

 

 

 

(a) I, III  (b) II, IV 

(c) II, III (d) I, IV 

8. The velocity-time diagram of a harmonic oscillator is shown in the 

adjoining figure. The frequency of oscillation is 

 [CPMT 1989] 

 

 

 

 

 

 

 (a) 25 Hz (b) 50 Hz 

 (c) 12.25 Hz (d) 33.3 Hz  

9. A body of mass 0.01 kg executes simple harmonic motion (S.H.M.) 

about 0x  under the influence of a force shown below : The 
period of the S.H.M. is [AMU (Med.) 2002] 

 

 

 

 

 

(a) 1.05 s  (b) 0.52 s 

(c) 0.25 s (d) 0.30 s 

10. For a simple pendulum the graph between L and T will be. 

   [CPMT 1992] 

 (a) Hyperbola (b) Parabola  

 (c) A curved line (d) A straight line 

11. In case of a simple pendulum, time period versus length is depicted 

by    [DCE 1999, 2001] 

 

 

(a)   (b)  

 

 

 

(c)  (d)  

 

 

 
 

12. Graph between velocity and displacement of a particle, executing 

S.H.M. is    [DPMT 2005] 

(a) A straight line  (b) A parabola  

(c) A hyperbola  (d) An ellipse 

13. The variation of the acceleration a of the particle executing S.H.M. 

with displacement y is as shown in the figure  

 

 (a)  (b)  

 

 

 

 

 

 (c)  (d)  
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14. Acceleration A and time period T of a body in S.H.M. is given by a 

curve shown below. Then corresponding graph, between kinetic 

energy (K.E.) and time t is correctly represented by  

 

 

 

 

 

 

 

(a)  (b)  

 

 

 

 

 

 (c)  (d)  

 

 

 

15. The variation of potential energy of harmonic oscillator is as shown 

in figure. The spring constant is  

 

 

 

 

 

 

 

 (a) 1 102 N/m  (b) 150 N/m 

 (c) 0.667  102 N/m (d) 3  102 N/m 

16. A body performs S.H.M. Its kinetic energy K varies with time t as 

indicated by graph  

 

 (a)  (b)  

 

 

 

 

 

 (c)  (d)  

 

 

 

 

 

 
 
 
 
 
 

Read the assertion and reason carefully to mark the correct option out of 
the options given below: 

(a) If both assertion and reason are true and the reason is the correct 
explanation of the assertion. 

(b) If both assertion and reason are true but reason is not the correct 
explanation of the assertion. 

(c) If assertion is true but reason is false. 
(d) If the assertion and reason both are false.  
(e) If assertion is false but reason is true. 

1. Assertion : All oscillatory motions are necessarily periodic 
motion but all periodic motion are not oscillatory.   

 Reason  :  Simple pendulum is an example of oscillatory 
motion.  

2. Assertion : Simple harmonic motion is a uniform motion.   

 Reason  :  Simple harmonic motion is the projection of 
uniform circular motion.  

3. Assertion : Acceleration is proportional to the displacement. 
This condition is not sufficient for motion in simple 
harmonic.   

 Reason  :  In simple harmonic motion direction of 
displacement is also considered. 

4. Assertion : Sine and cosine functions are periodic functions.   

       Reason  :  Sinusoidal functions repeats it values after a definite 
interval of time.  

5. Assertion : The graph between velocity and displacement for a 
harmonic oscillator is a parabola.   

 Reason  :  Velocity does not change uniformly with 
displacement in harmonic motion.  

6. Assertion : When a simple pendulum is made to oscillate on 
the surface of moon, its time period increases.   

 Reason  :  Moon is much smaller as compared to earth.  

7. Assertion : Resonance is special case of forced vibration in 
which the natural frequency of vibration of the 
body is the same as the impressed frequency of 
external periodic force and the amplitude of forced 
vibration is maximum.   

 Reason  :  The amplitude of forced vibrations of a body 
increases with an increase in the frequency of the 
externally impressed periodic force. 

[AIIMS 1994] 

8. Assertion : The graph of total energy of a particle in SHM 
w.r.t., position is a straight line with zero slope.   

 Reason  :  Total energy of particle in SHM remains constant 
throughout its motion.  

9. Assertion : The percentage change in time period is 1.5%, if the 

length of simple pendulum increases by 3%.  

 Reason  :  Time period is directly proportional to length of 

pendulum.  

10. Assertion : The frequency of a second pendulum in an elevator 
moving up with an acceleration half the acceleration 

due to gravity is 0.612 s–1.  

 Reason  :  The frequency of a second pendulum does not 
depend upon acceleration due to gravity.   

11. Assertion : Damped oscillation indicates loss of energy.   

 Reason  :  The energy loss in damped oscillation may be due 
to friction, air resistance etc.  

12. Assertion : In a S.H.M., kinetic and potential energies become 

equal when the displacement is 2/1  times the 

amplitude.   
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 Reason  :  In SHM, kinetic energy is zero when potential 
energy is maximum.  

13. Assertion : If the amplitude of a simple harmonic oscillator is 
doubled, its total energy becomes four times.   

 Reason  :  The total energy is directly proportional to the 

square of amplitude of vibration of the harmonic 
oscillator.  

14. Assertion : For an oscillating simple pendulum, the tension in 

the string is maximum at the mean position and 
minimum at the extreme position.  

 Reason  :  The velocity of oscillating bob in simple harmonic 
motion is maximum at the mean position.  

15. Assertion : The spring constant of a spring is k. When it is 
divided into n equal parts, then spring constant of 
one piece is k/n.  

 Reason  :  The spring constant is independent of material used 
for the spring.  

16. Assertion : The periodic time of a hard spring is less as 
compared to that of a soft spring.   

 Reason  :  The periodic time depends upon the spring 
constant, and spring constant is large for hard 
spring. 

17. Assertion : In extreme position of a particle executing S.H.M., 
both velocity and acceleration are zero.   

 Reason  :  In S.H.M., acceleration always acts towards mean 
position.  

18. Assertion : Soldiers are asked to break steps while crossing the 
bridge.     

 Reason  :  The frequency of marching may be equal to the 
natural frequency of bridge and may lead to 
resonance which can break the bridge. 

[AIIMS 2001] 

19. Assertion : The amplitude of oscillation can never be infinite.   

 Reason  :  The energy of oscillator is continuously dissipated.  

20. Assertion : In S.H.M., the motion is ‘to and fro’ and periodic. 

 Reason  :  Velocity of the particle 22)( xkv    (where x is 
the displacement and k is amplitude)  

[AIIMS 2002]  

21. Assertion : The amplitude of an oscillating pendulum decreases 
gradually with time 

 Reason  : The frequency of the pendulum decreases with time  
 [AIIMS 2003] 

22. Assertion : In simple harmonic motion, the velocity is 
maximum when acceleration is minimum     

 Reason  :  Displacement and velocity of S.H.M. differ is phase 

by 2/  [AIIMS 1999] 

23. Assertion : Consider motion for a mass spring system under 
gravity, motion of M is not a simple harmonic 
motion unless Mg is negligibly small. 

 Reason  :  For simple harmonic motion acceleration must be 
proportional to displacement and is directed 
towards the mean position 

[SCRA 1994] 

 

 

     

  

 

 

 

 

 

 

 

Displacement of S.H.M. and Phase 
 

1 b,d 2 c 3 d 4 c 5 d 

6 c 7 c 8 a 9 a,b,d 10 a 

11 c 12 c 13 c 14 c 15 d 

16 b 17 d 18 a 19 c 20 a 

21 b 22 c 23 b 24 c 25 b 

26 a         
 

Velocity of Simple Harmonic Motion 
 

1 a 2 c 3 c 4 c 5 b 

6 c 7 d 8 c 9 d 10 b 

11 a 12 d 13 a 14 b 15 c 

16 b 17 b 18 a 19 d 20 b 

21 b 22 c 23 d 24 a 25 a 

26 c 27 a       

 

Acceleration of Simple Harmonic Motion 
 

1 d 2 c 3 c 4 d 5 a 

6 a 7 a 8 d 9 d 10 d 

11 a 12 a 13 d 14 a 15 a 

16 d 17 d 18 d 19 b 20 c 

21 c         

 

Energy of Simple Harmonic Motion 
 

1 d 2 a 3 d 4 a 5 a 

6 c 7 c 8 b 9 d 10 c 

11 c 12 b 13 a 14 a 15 b 

16 b 17 c 18 b 19 d 20 c 

21 c 22 c 23 b 24 b 25 a 

26 c 27 c 28 a 29 b 30 c 

31 c 32 d 33 b 34 b   

 

 Time Period and Frequency 
 

1 b 2 c 3 b 4 d 5 b 

6 a 7 d 8 d 9 d 10 a 

11 b 12 b 13 b 14 b 15 a 

16 d 17 d 18 d     

 

Simple Pendulum 
 

1 c 2 a 3 b 4 b 5 b 

6 b 7 c 8 c 9 c 10 d 

11 d 12 b 13 a 14 d 15 d 

K = force constant 

X  

M = Mass  

M
a 

= 
K
x 

+ 
M

g 
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16 b 17 b 18 c 19 c 20 c 

21 d 22 d 23 c 24 c 25 d 

26 a 27 a 28 b 29 d 30 d 

31 c 32 c 33 b 34 b 35 a 

36 a 37 d 38 b 39 c 40 d 

41 a 42 a 43 a 44 b 45 d 

46 d 47 b 48 a 49 a 50 a 

51 c 52 c 53 c 54 d 55 c 

56 b 57 c 58 a 59 c 60 a 

61 b         

 

Spring Pendulum 
 

1 d 2 d 3 b 4 b 5 b 

6 c 7 c 8 b 9 a 10 c 

11 a 12 b 13 d 14 c 15 a 

16 d 17 a 18 d 19 b 20 c 

21 c 22 c 23 d 24 a 25 d 

26 d 27 b 28 a 29 a 30 a 

31 b 32 d 33 b 34 b 35 b 

36 d 37 c 38 d 39 b 40 c 

41 a 42 b 43 b 44 a 45 b 

46 a 47 b 48 d 49 c 50 c 

51 b 52 d 53 d 54 a 55 b 

 

Superposition of S.H.M’s  and Resonance 
 

1 c 2 c 3 c 4 c 5 a 

6 c 7 d 8 a 9 b 10 d 

11 b 12 c 13 a 14 c   

 

Critical Thinking Questions 
 

1 d 2 b 3 b,c 4 a 5 b,d 

6 a 7 b 8 a 9 d 10 b 

11 c 12 c 13 a 14 a 15 b,c 

16 c 17 a 18 d 19 a 20 a 

21 c 22 b 23 b 24 a 25 b 

26 b 27 b 28 b 29 a,c 30 d 

31 c 32 b 33 a 34 b 35 d 

36 c 37 b 38 b 39 d 40 b 

41 b 42 a 43 d     
 

Graphical Questions 
 

1 a 2 d 3 d 4 d 5 b 

6 d 7 a 8 a 9 d 10 b 

11 b 12 d 13 c 14 a 15 b 

16 a         
 

 

Assertion and Reason 
 

1 b 2 e 3 a 4 a 5 e 

6 b 7 c 8 a 9 c 10 c 

11 b 12 b 13 a 14 b 15 e 

16 a 17 e 18 a 19 a 20 b 

21 c 22 b 23 e     
 

 

   
 
 
 
 
 

Displacement of S.H.M. and Phase 
 
 

1. (b,d) For S.H.M. displacement tay sin  and acceleration 

tyA  sin2   these are maximum at  .
2


 t   

2. (c) Av max   22

2
yA

A
v  


 

  
4

2
22 A

yA    
4

3 2
2 A

y    
2

3 A
y   

3. (d) Equation of motion is 
6

2
sin5

t
y


 . For cmy 5.2  

6

2
sin55.2

t
   

66

2 


t
  sect

2

1
   

and phase 
66

2 


t
. 

4. (c) 









2
cos)sin(


 tatay  

Another equation is given )cos(   ty  

So, there exists a phase difference of  90
2


 

5. (d) )sin(   tay  









 


t

T
a

2
sin  










24.0

2
sin5.0


ty   











2
5sin5.0


 ty t5cos5.0  

6. (c) )2sin(   ntay . Its phase at time   ntt 2  

7. (c) From given equation  


5.0
2


T

 4T sec 

Time taken from mean position to the maximum displacement 

1
4

1
 T sec. 

8. (a) It is required to calculate the time from extreme position.  

Hence, in this case equation for displacement of particle can be 

written as tatax 


 cos)
2

sin(   
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 ta
a

cos
2
   

3


 t   

3
.

2 
t

T
 

6

T
t   

9. (a,b,d) t
a

ttax  2sin
2

cossin   

10. (a) 
T

aav



2

max    
2

max Tv
a


  

 59.1
2

)101(1000.1 53








a mm 

11. (c) 

12. (c) 

13. (c) t
T

ay
2

sin   t
T

a
a


2

sin
2

 

  
4

sin
2

12
sin


t

T
 

4

2 
t

T
 

8

T
t   

14. (c) 

15. (d) Standard equation of S.H.M. ,2

2

2

y
dt

yd
  is not satisfied by 

tay tan . 
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16. (b) )cos(   tax             ….(i)     

and  )sin(   ta
dt

dx
v         ….(ii) 

 Given at 0t , cmx 1  and v  and    

 Putting these values in equation (i) and (ii) we will get 

a

1
sin


  and 

a

1
cos   

 

22
22 11

cossin 


















aa
  cma 2  

17. (d) tAy sin t
T

A 2sin
   

T

t
A

A 2
sin

2
  

12

T
t  . 

18. (a) The amplitude is a maximum displacement from the mean 
position. 

19. (c) Equation of motion tay cos  

 
32

1
coscos

2


  ttta

a
 

 sec
3

2

23

4

2

3

3

2













T

t
T

t
 

20. (a) Simple harmonic waves are set up in a string fixed at the, two 
ends.  

21. (b)   

22. (c) 









3
100cos1001.01

1


 t

dt

dy
v  

 









2
cos1.0sin1.02

2


 tt

dt

dy
v  

 Phase difference of velocity of first particle with respect to the 
velocity of 2nd particle at t = 0 is  

 .
623

21


   

23. (b)  
5

2

25

10

2

1 
a

a
  

24. (c) t
T

ay
2

sin   
3

2
sin

2

t
a

a 
  

3

2
sin

2

1 t
  

  sin
6

sin
3

2 


t
  

63

2 


t
  sec

4

1
t  

25. (b)  

26. (a) 









6
sin


tax and 










2
sincos'


 tatax  

  
362





 

















 tt  

 

Velocity of Simple Harmonic Motion 
 

1. (a) Velocity of a particle executing S.H.M. is given by 

 
T

AA

T

A
A

T
xav

3

4

32

4

2 22
222 

  . 

2. (c) 2222 20602)(  yav  smm /113 . 

3. (c) It is given seccmv /100max  , a = 10 cm. 

 av max  secrad /10
10

100
  

Hence 22 yav    22)10(1050 y  

 cmy 35  

4. (c) At centre 


 40
01.0

22.02
.max 




T
aav  

5. (b) scm
T

aav /
6

2
3

2
max 


   

6. (c) a
T

av 



2

max  smv /2
2

22
max 





  

7. (d) 
T

a

T

a
av




22.
max   

8. (c) 22 yav   22 )4(10  a and 22 )5(8  a  

 On solving  = 2  2
2


T


   T sec 

9. (d) From the given equation, a = 5 and  = 4 

 16)3()5(4 2222  yav   

10. (b) sm
T

aav /15.0
2

2
)1050(

2 3
max   

  

11. (a) Hzn 35
2

220

2





 

 smsmav /66/30.0220max   

12. (d) av max  and 2
max aA   secrad

v

A
/2

2

4

max

max   

13. (a) sm
T

a
av /

251.0

21022 3

max


 









 

14. (b) yA 2   secradyA /2
2

8
/   

Now seccmav /1226max    

15. (c) av max   
4

10max 
a

v
  

Now, 22 yav   )( 2222 yav   
2

2
22



v
ay   

 
2

2
2

2

2
2

)4/10(

5
4 



v
ay 32 cm 

16. (b) The particles will meet at the mean position when P completes 
one oscillation and Q completes half an oscillation 

So 
1

2

3

6


P

Q

Q

P

Q

P

T

T

a

a

v

v




    

17. (b) 


 1
2

max

max 
a

a

A

v
 

18. (a) Velocity is same. So by using av   

  332211  AAA   
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19. (d) In S.H.M. at mean position velocity is maximum  

So av   (maximum) 

20. (b) 

21. (b) 

22. (c) Acceleration yA 2 5
02.0

5.0


y

A
  

 Maximum velocity 5.051.0max  av  

23. (d) At mean position velocity is maximum  

i.e., av max 4
4

16max 
a

v
  

 22 yav   224438 y  

)16(16192 2y 21612 y .2cmy  . 

24. (a) 3001003max  av  

25. (a) .2cos42sin3 ttx  From given equation 

,4,3 21  aa  and 
2


   

  2
2

2
1 aaa  543 22   1025max  av  

26. (c) Velocity in mean position ,av   velocity at a distance of 

half amplitude. 

 22 yav  
4

2
2 a

a   va
2

3

2

3
   

27. (a) 









4
cos


tAx  and 










4
sin


 tA

dt

dx
v  

 For maximum speed,  

 1
4

sin 










 t 
24


 t or

42


 t  





4
t  

 

Acceleration of Simple Harmonic Motion 
 

1. (d) kxF   

2. (c) The stone execute S.H.M. about centre of earth with time 

period ;2
g

R
T   where R = Radius of earth. 

3. (c) Acceleration a2 at extreme position is maximum.  

4. (d) 2a when it is at one extreme point.  

5. (a) Maximum acceleration 222 4 naa    

 sec/144)60()(401.0 222 m   

6. (a) Maximum acceleration 

 maxA
2

2
2 4

T

a
a







2.02.0

)14.3(41 2




  

 NAmF 596.98
2.02.0

)14.3(41.0 2

maxmax 



   

7. (a) Maximum velocity a = 16 

Maximum acceleration 242  a  

m
a

a
a

3

32

24

1616)(
2

2








 

8. (d) Acceleration  – displacement, and direction of acceleration is 
always directed towards the equilibrium position. 

9. (d) Maximum force 















2

2
2 4
)(

T
maam


  

 N5.001.0
25/

4
5.0

2

2




















 

10. (d) 2

2

2
max /62.0

4
seccmaaa 











        [  a =1] 

11. (a) For S.H.M. .kxF    

 Force = Mass  Acceleration  – x  

 F = – Akx; where A and k are positive constants.  

12. (a) Velocity naav  2  

 sm /65.515206.0    

 Acceleration 22222 /1032.54 smanaA    

13. (d) m
A

aaA 61.0
)5.3(

5.7
22

max2
max 


  

14. (a) ma 21010   and secrad /10  

 2222
max sec/10101010 maA     

15. (a) aA 2
max   

16. (d) 02.0)50(44 2222
max   anA sm /200 2  

17. (d) yA 2  at mean position y = 0 

So acceleration is minimum (zero). 

18. (d) In S.H.M. 22 yav   and ya 2  when ay    

 0min v  and aa 2
max   

19. (b) Comparing given equation with standard equation,  

 ),sin(   tay  we get, ,2 cma   
2


   

 AA 2
max  2

2

2












 2

2

/
2

scm


 . 

20. (c)  Velocity 22 xAv   and acceleration x2  

Now given, 222 xAx   222 121.    

 3   
3

22 




T   

21. (c)  xa 2   2
x

a
 

 

Energy of Simple Harmonic Motion 
 

1. (d) 22

2

1
amE    2aE   
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2. (a) P.E. 22

2

1
xm  

It is clear P.E. will be maximum when x will be maximum i.e., 
at Ax   

3. (d) Let x be the point where K.E. = P.E.  

Hence 22222

2

1
)(

2

1
xmxam    

 222 ax    cm
a

x 22
2

4

2
  

4. (a) Since maximum value of t2cos is 1. 

 oo KtKK  2
max cos  

 Also oKPEK  maxmax  

5. (a) kxF    kxdxFdxdW   

 So  
xW

dxkxdW
00

 2

2

1
kxUW   

6. (c) Suppose at displacement y from mean position potential energy 
= kinetic energy  

  22222

2

1
)(

2

1
ymyam    

  22 2ya    
2

a
y   

7. (c) Total energy in SHM 22

2

1
amE  ; (where a = amplitude) 

Potential energy 22222

2

1
)(

2

1
ymEyamU    

When 
2

a
y   

4

3

442

1 2
2 EE

E
a

mEU 













   

8. (b) 
2

2

22

22

2

1
2

1

)( energyTotal 

)( energyPotential 

a

y

am

ym

E

U





 

So 
2

2

25.2

a

a

E










   JE 10  

9. (d) Kinetic energy )(
2

1 222 xamT    

and potential energy, 22

2

1
xmV   

2

22

x

xa

V

T 
  

10. (c) 
22

22

max

2

1
2

1

am

ym

U

U




  

2

2

4

1

a

y
   

2

a
y    

11. (c) Kinetic energy )(
2

1 222 yamK    

   ]510[
2

2
10

2

1 22

2












ergs2375   

12. (b) 
4

12

2

1
2

1
2

2

2

22

22













a

a

a

y

am

ym

E

U




 

13. (a)  

14. (a)  The time period of potential energy and kinetic energy is half 
that of SHM. 

15. (b) If at any instant displacement is y then it is given that 

EU 
2

1
  








 2222

2

1

2

1

2

1
amym   

 cm
a

y 2.4
2

6

2
  

16. (b) So sec/100,6 radcma    

 JamK 18)106()100(1
2

1

2

1 22222
max     

17. (c) In S.H.M., frequency of K.E. and P.E.  

= 2  (Frequency of oscillating particle) 

18. (b) Total energy 2

2

1
KaU   

19. (d) 
2

2

22

22

2

1
2

1

a

y

am

ym

E

U





 

16

94

3

80 2

2













a

a
U

 JU 45  

20. (c) 

21. (c) Maximum potential energy position is ay   

and maximum kinetic energy position is 0y  

22. (c) KlMg    mglKlU
2

1

2

1 2
max   

23. (b) 
4

12

2

1
2

1

2

2

2

2

22

22













a

a

a

y

am

ym

E

U




  

4

E
U   

24. (b) In S.H.M., at mean position i.e. at x = 0 kinetic energy will be 
maximum and pE will be minimum. Total energy is always 
constant. 

25. (a) In SHM for a complete cycle average value of kinetic 
energy and potential energy are equal i.e. <E> = <U> 

22

4

1
am  

26. (c) Total energy 22

2

1
am = constant 

27. (c) Kinetic energy at mean position,  

 .
2

1 2
maxmax mvK 

m

K
v max

max

2
  

 
32.0

162 
 100  ./10 sm  

28. (a) 22

2

1
maE 
















2

2
2 4

2

1

T
ma


 

2

2

T

a
E    

29. (b) 
2

2

2

22

22

222

1

2

1

)(
2

1

a

y

a

ya

am

yam

E

K












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  So, 
4

1

4

3
11

4

3

2

2

2

2












a

y

a

y

E

E


2

a
y  . 

30. (c) Kinetic energy tmamvK  2222 cos
2

1

2

1
  

)2cos1(
2

1 22 tam    hence kinetic energy varies 

periodically with double the frequency of S.H.M. i.e. 2 . 

31. (c) 22

2

1
amE  

2

2

a

a

E

E 





2

2

4

3

a

a

E

E












 







 aa

4

3
  

 EE
16

9
  

32. (d) In simple harmonic motion, energy changes from kinetic to 
potential and potential to kinetic but the sum of two always 
remains constant.  

33. (b) Body collides elastically with walls of room. So, there will be no 
loss in its energy and it will remain colliding with walls of 
room, so it’s motion will be periodic.  

There is no change in energy of the body, hence there is no 
acceleration, so it’s motion is not SHM.  

34. (b) 
K

E
xKxE 12

1

2

2

1
 , 

K

E
yKyE 22

2

2

2

1
  

 and 
K

E
yxyxKE

2
)(

2

1 2   

 
K

E

K

E

K

E 222 21  EEE  21  

 

Time Period and Frequency 
 

1. (b) In the given case, 
b

1

onAccelerati

ntDisplaceme
  

 Time period 
b

T



2

onAccelerati

ntDisplaceme
2   

2. (c) On comparing with standard equation 02

2

2

 y
dt

yd
  we 

get 
K

TK
T

K



222  . 

3. (b) Ball execute S.H.M. inside the tunnel with time period 

min63.842 
g

R
T   

Hence time to reach the ball from one end to the other end of 

the tunnel .min3.42
2

63.84
t  

4. (d) Given max velocity 1a and maximum acceleration 

57.12 a  

 57.157.1
2

 




a

a
 457.1

2
 T

T


 

5. (b) sec02.0100
2

 T
T




  

6. (a) At mean position, the kinetic energy is maximum.  

Hence 16
2

1 22 ma  

On putting the values we get sec
5

2
10






  T  

7. (d) 
onAccelerati

ntDisplaceme
2T sec14.3

12

3
2     

8. (d) 
1

2




 

m

k

4
2 1

2

2

1

2

1 m
m

m

m

m

m
  

9. (d)  

10. (a) 
ntDisplaceme

onAccelerati


02.0

0.2
 110  srad  

11. (b) From given equation ,3000  




2

3000

2
n  

12. (b)  

13. (b) Given, sec,/cmv   cmx 1  and 1 s  

using 22 xav   12  a  

 11 2  a .2 cma   

14. (b) Length of the line = Distance between extreme positions of 
oscillation = 4 cm   

So, Amplitude .2 cma     

 also ./12max scmv   

 a
T

av



2

max   

 
max

2

v

a
T




12

214.32 
 sec047.1  

15. (a) Comparing given equation with standard equation, 

)(cos   tax  we get, 01.0a  and    

 Hznn 5.02    

16. (d) )4sin(5   ty , comparing it with standard equation  









 




T

t
atay

2
sin)sin(  

ma 5  and t
T

t





2
 T = 2 sec.  

17. (d)  naav  2max    Hz
a

v
n 1

514.32

4.31

2

max 





  

18. (d) From the given equitation  42  n   Hzn 2   
 

Simple Pendulum 
 

1. (c) 
g

l
T 2   lT   

2. (a) Inside the mine g decreases 

hence from 
g

l
T 2 ; T increase  
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3. (b) When a little mercury is drained off, the position of c.g. of ball 
falls (w.r.t. fixed and) so that effective length of pendulum 
increases hence T increase.    

4. (b) Initially time period was 
g

l
T 2 . 

  When train accelerates, the 

effective value of g becomes 

)( 22 ag   which is greater than 

g  

Hence, new time period, becomes 
less than the initial time period. 

5. (b) As we know 
2R

GM
g   

    
1

2
2

2

planet

earth 
p

e

ep

e

g

g

R

R

M

M

g

g 
 

  Also 
2

121


pe

p

p

e

Tg

g

T

T

g
T  

   sec22pT . 

6. (b) In accelerated frame of reference, a fictitious force (pseudo 
force) ma acts on the bob of pendulum as shown in figure. 

Hence, 

g

a

mg

ma
tan

  









 

g

a1tan  in 

the backward 
direction. 

7. (c)  

8. (c) 
g

l
T 2  (Independent of mass) 

9. (c) In stationary lift 
g

l
T 2  

  In upward moving lift 
)(

2
ag

l
T


   

  ( a Acceleration of lift)  

   
5

4

4



















g
g

g

ag

g

T

T
 

5

2T
T   

10. (d) 22 agg   

 

 

 

 

 

11. (d) In the given case effective acceleration g
eff.

 = 0  T   

12. (b) maxmax 2 Emp   

13. (a) 
g

l
T 2   

g

l
= constant     

 ;gl    ml
g

gl
m

m

6

1

6

1

1
  

14. (d) lT   01.0
2

02.0

2

1







l

l

T

T
 TT 01.0  

 Loss of time per day 60602401.0  sec864   

15. (d) 
6

1

5'










gg

g

ag

g

T

T
 

6

T
T   

16. (b) lT    %5.0%1
2

1

2

1







l

l

T

T
  

17. (b) At B, the velocity is maximum using conservation of mechanical 
energy    

 KEPE    2

2

1
mvmgH    gHv 2  

18. (c)  

19. (c) If suppose bob rises up to a height h as shown then after 
releasing potential energy at extreme position becomes kinetic 
energy of mean position 

  2
max

2

1
mvmgh  ghv 2max   

  Also, from figure 
l

hl 
cos  

  )cos1(  lh  

So, )cos1(2max  glv  

20. (c) 
g

l
T 2 ; for freely falling system effective 0g   

 so T or n = 0 

 It means that pendulum does not oscillate at all.  

21. (d) Let bob velocity be v at point B where it makes an angle of 60o 
with the vertical, then using conservation of mechanical energy   

 

 

 

 

 

 
 

AA PEKE  BB PEKE   

 )cos1(
2

1
3

2

1 22  mglmvm  

smvv /2
2

1
5.01029 2   

22. (d) lT   
2

1

2

1

l

l

T

T
   

l

l

T 4

2

2

   secT 42     

23. (c) Remains the same because time period of simple pendulum T 
is independent of mass of the bob  

24. (c) 
22 4

2



g

T

l

g

l
T constant 

a 

g geff 

ma 

 mg 

a 

a 

g g 

a 

A 
v=3m/sec 

B 

l=0.5m 60° l cos 

l (1-cos) 

l 

h 

 
h=l (1 – cos ) 

l 
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25. (d) 
g

T
g

l
T

1
2   TT

g

g

T

T

P

e

e

P 2'
1

2
  

26. (a) If initial length 1001 l  then 1212 l  

  By using 
2

1

2

12
l

l

T

T

g

l
T    

  Hence, 12

2

1 1.1
121

100
TT

T

T
  

 % increase = %10100
1

12 


T

TT
 

27. (a) 
400

100

2

1

2

1

2

1 
T

T

l

l

T

T
 (If 1001 l  then 4002 l ) 

    12 2TT   

 Hence % increase %100100
1

12 



T

TT
 

28. (b) cm
gT

lglT 99
4

48.9

4
/2

22

2








  

29. (d) This is the case of freely falling lift and in free fall of lift 

effective g for pendulum will be zero. So 
0

2
l

T   

30. (d) After standing centre of mass of the oscillating body will shift 
upward therefore effective length will decrease and by 

lT  , time period will decrease.   

31. (c) 
2

1
2/2


  glT = 2 sec 

32. (c) Time period is independent of mass of pendulum. 

33. (b) lT   Time period depends only on effective length. Density 
has no effect on time period. If length made 4 times then time 
period becomes 2 times.  

34. (b) Time period is independent of mass of bob of pendulum.  

35. (a) At the surface of moon, g decreases hence time period 

increases 















g
T

1
as  

36. (a) When lift falls freely effective acceleration and frequency of 
oscillations be zero  

 0effg   T , hence a frequency = 0. 

37. (d) Effective value of ‘g’ remains unchanged.  

38. (b) 
g

l
T 2  

1

2

1

2

l

l

T

T


10

12

100

144
  

  T
2

 = 1.2 T
1

  

Hence % increase %20100
1

12 



T

TT
 

39. (c) If amplitude is large motion will not remain simple harmonic. 

40. (d) Minimum velocity is zero at the extreme positions. 

41. (a) At the time sec1
4

4

4


T
t  after passing from mean 

position, the body reaches at it's extreme position. At extreme, 
position velocity of body becomes zero. 

42. (a)  No momentum will be transferred because, at extreme position 

the velocity of bob is zero. 

43. (a) In this case frequency of oscillation is given by 

l

ag
n




2

2

1


where a is the acceleration of car. If a 

increases then n also increases.  

44. (b) As periodic time is independent of amplitude.  

45. (d) Frequency 
l

1
n  

1

2

2

1

l

l

n

n
 

4

9

2

3
2

2

2
1

2
2

2

1 
n

n

l

l
 

46. (d) Suppose at 0t , pendulums begins to swing simultaneously. 

  Hence, they will again swing simultaneously  

  if 2211 TnTn   

   
49

64

7

8
22

1

2

2

1

1

2

1

2

2

1 























n

n

l

l

l

l

T

T

n

n
 

47. (b) 
g

T
1

  and g is same in both cases so time period remain 

same. 

48. (a) 
g

l
T 2   ,lT   hence if l made 9 times T becomes 

3 times. 

Also time period of simple pendulum does not depends on the 
mass of the bob. 

49. (a) As we go from equator to pole the value of g increases. 

Therefore time period of simple pendulum 















g
T

1
 

decreases. 















g
T

1
   

50. (a) If v is velocity of pendulum at Q  

 and 10% energy is lost while moving from P to Q  

Hence, by applying conservation of between P and Q 

 )(9.0
2

1 2 mghmv   2109.022 v  secmv /6   

51. (c)  
g

T
1

  
2

1

1

2

g

g

T

T
 










4/g

g
 TTT 22 12   

52. (c)  For stationary lift 
g

l
T 21   

  For ascending lift with acceleration a, 
ag

l
T


 22  

   TT
g

g
g

T

T

g

ag

T

T

2

3

3

43
2

22

1 






   

53. (c) lT   
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54. (d) Kinetic energy will be maximum at mean position.  

From law of 
conservation of 
energy maximum 
kinetic energy at 
mean position = 
Potential energy at 
displaced position  

  

)cos1(max  mglmghK  

55. (c)   

56. (b) As it is clear that in vacuum, the bob will not experience any 
frictional force. Hence, there shall be no dissipation therefore, it 
will oscillate with constant amplitude.  

57. (c) The effective acceleration in a lift descending with acceleration 

3

g
 is 

3

2

3

gg
ggeff   

  















effg

L
T 2 










3/2
2

g

L
 










g

L

2

3
2  

58. (a)  

59. (c) According to the principle of conservation of energy,  

mghmv 2

2

1
 or 1.08.922  ghv  ./4.1 sm  

60. (a) In this case time period of pendulum becomes  

         













m

qE
g

l
T 2  

  TT   

 
 

61. (b)  In deep mine 









R

d
gg 1 ; i.e., g decreases so according to 

,gn   frequency also decreases. 

 

 

Spring Pendulum 
 

1. (d) Maximum velocity 
m

k
aa    

Given that 
m

K
a

m

K
a 2

2
1

1   
1

2

2

1

K

K

a

a
  

2. (d) Given spring system has parallel combination, so  

 21 kkkeq   and time period 
)(

2
21 kk

m
T


    

3. (b) 
k

m
T 2 . Also spring constant (k) 

)( Length

1

l
, when 

the spring is half in length, then k becomes twice. 

22

1

2
2

T
T

T

T

k

m
T 


   

4. (b) 
m

k
   

5. (b) With respect to the block the springs are connected in parallel 
combination.  

 Combined stiffness k = k
1

+ k
2

  and 
m

kk
n 21

2

1 



 

6. (c) 
m

k
n

2

1
   

P

S

P

S

k

k

n

n
   

2

1

2

2












k

k

n

n

p

s  

7. (c) In series 
21

21

kk

kk
keq


 so time period 

21

21 )(
2

kk

kkm
T


     

8. (b) Force constant mN
x

F
k /25

2.0

105.0



  

 Now 628.0
25

25.0
22  

k

m
T sec  

9. (a) 
k

m
T 2   2Tm    

2
1

2
2

1

2

T

T

m

m
  

 
16

94

5
2

























M

m

T

T

M

mM
 

10. (c) Spring constant 
)(spirng  of the Length

1
)(

l
k   

as length becomes half, k becomes twice is 2k. 

11. (a) 
m

k
n

2

1
 

K

m

m

k

n

n







1

2

2


K

m

m

k
 nn   

12. (b) As mg produces extension x, hence 
x

mg
k   

 
mg

xmM

k

mM
T

)(
2

)(
2





   

13. (d) For the given figure 
m

k

m

k
f

eq 2

2

1

2

1


  …..(i) 

If one spring is removed, then k
eq

 = k  and  

m

k
f

2

1
'      ….(ii) 

From equation (i) and (ii), 2
f

f
  

2

f
f   

14. (c)  mg = kx   
g

x

k

m
  

g

x

k

m
T  22   

 
10

2

8.9

108.9
2

2 
 






sec  

15. (a) 31.0
80

2.0
22  

k

m
T sec 

mg 

qE 

+ + + + + + + + 

E 

l 

h 

 
h=l (1 – cos ) 

l 



 

 798 Simple Harmonic Motion 

16. (d) Spring is cut into two equal halves so spring constant of each 
part = 2k  

These parts are in parallel so KKKKeq 422   

Extension force (i.e. W) is same hence by using kxF    

kxxk 4   
4

x
x  . 

17. (a) In this case springs are in parallel, so 21 kkkeq    

and 
m

kk

m

keq 21   

18. (d) Force constant 
)(spring  of the Length

1
)(

l
k   

 
1

2

1

2

2

1 
l

l

k

k
 

19. (b) Standard equation for given condition  

t
T

ax
2

cos  )cos(16.0 tx            

[As a = – 0.16 meter, T = 2 sec] 

20. (c) By using conservation of mechanical energy  

 kmvxmvkx /
2

1

2

1 22   

21. (c) Given elastic energies are equal i.e., 2
22

2
11

2

1

2

1
xkxk   

2

1

2

2

1















x

x

k

k
 and using kxF   

2

1

1

2

2

1

22

11

2

1

k

k

k

k

k

k

xk

xk

F

F
  

22. (c) 
1

2

2

11

2

1

m

m

n

n

m
n

m

k
n 


 

 
2

4
2

2

n
n

m

m

n

n
  

23. (d) 
k

m
T 2  2

4

1

2

1

2 
m

m

m

m

T

T
sT 4222   

24. (a) 
k

T
1

  
2

1
:2:1

2

1
:

2/

1
:

1
:: 321 

kkk
TTT  

25. (d) 
k

T
1

   
2

1

1

2

k

k

T

T


2

1

4


k

k
 

2

1
2

T
T    

26. (d) The time period of oscillation of a spring does not depend on 
gravity.  

27. (b) In series combination  

  
21

1

2

11

kkkS

  

 

1

21

1

2

1












kk
kS  

 

 

28. (a) Work done in stretching (W)  Stiffness of spring (i.e. k) 

 BA kk     BA WW   

29. (a) When external force is applied, one spring gets extended and 
another one gets contracted by the same distance hence force 
due to two springs act in same direction.  

i.e. 21 FFF    xkxkkx 21 21 kkk    

30. (a) 
k

m
T 2

1

2

1

2

m

m

T

T
  

m

m 2

2

3 
 

m

m 2

4

9 
  

 kgkgm 6.1
5

8
  

31. (b) For series combination 
21

21

kk

kk
keq


   

 x
kk

kk
mgxkF eq 

















21

21

21

21 )(

kk

kkmg
x


  

32. (d) 
mkk

kk

m

k
n

eq

)(2

1

2

1

21

21





 

33. (b) Using kxF   498
25.0

10
25.010 

g
kkg  

 Now k
T

m
k

m
T

2

2

4
2


   

 kgm 98.0498
4

1

100 2

2





 

34. (b) When spring is cut into n equal parts then spring constant of 

each part will be nk and so using ,
1

k
T   time period will 

be ./ nT  

35. (b) By using 
l

K
1

  

Since one fourth length is cut away so remaining length is 

th
4

3
, hence k becomes 

3

4
times i.e., xk

3

4
'  . 

36. (d) 
1

1 2
K

m
t  and 

2

2 2
K

m
t   

Equivalent spring constant for shown combination is  

K
1

 + K
2

. So time period t is given by 
21

2
KK

m
t


   

By solving these equations we get 2
2

2
1

2   ttt  

37. (c) 
m

KK

m

K
n

effective )2(

2

1

2

1 



=

m

K3

2

1


 

38. (d) In series combination  

 
21

12

21

111

kk

kk

kkkS




21

21

kk

kk
kS


 .  

39. (b) 
1

1 2
k

m
t   and 

2

2 2
k

m
t   

m 

2k1 

k2 

m 

k1 
k1 

2k1 

k2 
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 In series, effective spring constant, 
21

21

kk

kk
k


  

Time period, 
21

21 )(
2

kk

kkm
T


      …..(ii)  

Now, 
21

21
2

21

22
2

2
1

)(411
4

kk

kkm

kk
mtt



















  

.22
2

2
1 Ttt                        [Using equation (ii)]  

40. (c) ....
8

1

4

1

2

111


kkkkkeff

 

 







 .....

8

1

4

1

2

1
1

1

k












2/11

11

k k

2
  

(By using sum of infinite geometrical progression 

 ...
2r

a

r

a
a  sum (S) 

r

a




1
)  

 .
2

k
k eff   

41. (a) 
m

k
n   

42. (b) kxF    kxmg    kxm   

Hence 
2

1

2

1

2

1

x

x

k

k

m

m
   

2

1

2/6

4

xk

k
  

 cmx 32  . 

43. (b) Initially when 1 kg mass is suspended then by using kxF   

  kxmg  
m

N

x

mg
k 200

105

101
2








 

  Further, the angular frequency of oscillation of 2 kg mass is 

secrad
M

k
/10

2

200
  

  Hence, smav /110)1010( 2
max    

44. (a) 2
1

2 1

2

2

1
2


K

K

U

U

K
U

K

F
U  

45. (b) 2

2

1
KxU  but KxT   

So energy stored 
K

T

K

Kx 22

2

1)(

2

1
  

46. (a) System is equivalent to parallel combination of springs    

 40021  KKKeq  and  

 
20400

25.0
22


 

eqK

m
T   

47. (b) By cutting spring in four equal parts force constant (K) of each 

parts becomes four times 









l
k

1
  so by using 

;2
K

m
T   time period will be half i.e. 2/' TT   

48. (d) mT    
1

2

1

2

m

m

T

T
   

M

mM 


3

5
 

  
M

mM 


9

25
  

9

16


M

m
  

49. (c) 
T

aav



2

max   

 cm
Tv

a 5.1
14.32

1062815

2

3
max 









 

50. (c) 
g

x

K

m
mgKx   

So sec
7

2

8.9

2.0
222


 

g

x

K

m
T  

51. (b) sec/22.2
98.0

84.4
/ radmk   

52. (d) When spring is cut into two equal parts then spring constant 

of each part will be 2K and so using Kn  , new frequency 

will be 2  times i.e. 12 2 ff  .   

53. (d)  

54. (a) With mass 2m  alone, the extension of the spring l is given as 

klgm 2                ...(i) 

  With mass )( 21 mm  , the extension l  is given by  

  )()( 21 llkgmm            ....(ii) 

  The increase in extension is l  which is the amplitude of 
vibration. Subtracting (i) from (ii), we get  

 lkgm 1  or 
k

gm
l 1  

55. (b) Angular velocity 









m

k
 1

10

10









  

 Now 22 yav   
2

2
22



v
ay 

2

2
2

1

)4.0(
)5.0(   

  9.02 y  = my 3.0  
 

Superposition of S.H.M.'s and Resonance 
 

1. (c) Resultant amplitude 543 22   

2. (c) PTBPTAy cossin   

Let ,cosrA   sinrB   

)sin(  PTry  which is the equation of SHM. 

3. (c) )sin(cos ttay   







 tta  sin

2

1
cos

2

1
2  

 ]sin45coscos45[sin2 tta    

 )45sin(2  ta    Amplitude 2a  

4. (c) If first equation is tay sin11   
1

1sin
a

y
t    ... (i) 

then second equation will be 









2
sin22


 tay  



 

 800 Simple Harmonic Motion 

tatta 





 cos
2

sincos
2

cossin 22 







  

 
2

2cos
a

y
t                                         ... (ii) 

By squaring and adding equation (i) and (ii) 

     
2
2

2
2

2
1

2
122 cossin

a

y

a

y
tt    

  1
2
2

2
2

2
1

2
1 

a

y

a

y
; This is the equation of ellipse. 

5. (a) If tay sin11   and )sin(22   tay  

  0
2

2

1

1 
a

y

a

y
 1

1

2
2 y

a

a
y   

This is the equation of straight line. 

6. (c) If tay sin11   and tatay  sin)0sin( 222   

  0
2

21

21
2
2

2
2

2
1

2
1 

aa

yy

a

y

a

y
 1

1

2
2 y

a

a
y   

This is the equation of straight line. 

7. (d) For given relation  

Resultant amplitude 2444 22   

8. (a)  ttx  2cos2sin25   

tt  2cos252sin25   











2
2sin252sin25


 ttx  

Phase difference between constituent waves 
2


   

 Resultant amplitude 22 )25()25( A =10 cm.  

9. (b) 

10. (d) Less damping force gives a taller and narrower resonance peak  

 

 

 

 

 

 

11. (b) ;
cba

c
A


  when 0b , ca   amplitude 

 A . This corresponds to resonance. 

12. (c) Energy of particle is maximum at resonant frequency i.e., 

o 2 . For amplitude resonance (amplitude maximum) 

frequency of driver force 222 2mbo     o 1      

13. (a) 

14. (c) 
 

Critical Thinking Questions 
 

1. (d) )sin( 0  tay . According to the question   

  
2

a
y   )sin(

2
0  ta

a

6
)( 0


  t or 

6

5
 

Physical meaning of 
6


   : Particle is at point P and it is 

going towards B  

 

 

Physical meaning of 
6

5
   : Particle is at point P and it is 

going towards O  

 

 

  So phase difference  120
3

2

66

5 
  

2. (b) ]sin4sin3[4sin16sin12 33 ttttx    

  ]3[sin4 t  (By using )sin4sin33sin 3    

   maximum acceleration 22
max 364)3(  A  

3. (b,c) Harmonic oscillator has some initial elastic potential energy and 

amplitude of harmonic variation of energy is  

JKa 100)01.0(102
2

1

2

1 262   

  This is the maximum kinetic energy of the oscillator. Thus 

JK 100max   

  This energy is added to initial elastic potential energy may give 

maximum mechanical energy to have value J160 . 

Amplitude 

Frequency 

O B P A 

a 

a/2 

O B P A 

a 

a/2 
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4. (a) 23 ||3|| xk
dx

dU
FxkU         ...(i) 

  Also, for SHM tax sin  and 02

2

2

 x
dt

xd
  

    acceleration maFx
dt

xd
a  2

2

2

  

  xm
dt

xd
m 2

2

2

                                 ...(ii) 

  From equation (i) & (ii) we get 
m

kx3
  

  
)sin(3

2
3

2
2

tak

m

kx

m
T









a
T

1
 . 

5. (b, d) Let the velocity acquired by A and B be V, then  

2

v
VmVmVmv   

Also 2222

2

1

2

1

2

1

2

1
kxmVmVmv   

 Where x is the maximum compression of the spring. On 

solving the above equations, we get 

2/1

2










k

m
vx  

 At maximum compression, kinetic energy of the  

 A – B system 
42

1

2

1 2
222 mv

mVmVmV   

6. (a) Let the piston be displaced through distance x towards left, 

then volume decreases, 

pressure increases. If P  is 

increase in pressure and V  

is decrease in volume, then 

considering the process to take 

place gradually (i.e. isothermal) 

  2211 VPVP   

))(( VVPPPV   

  VPVPPVPVPV   

  0..  VPVP  (neglecting ). VP   

  )()( AxPAhP 
h

xP
P

.
  

  This excess pressure is responsible for providing the restoring 

force (F) to the piston of mass M. 

  Hence 
h

PAx
APF  .  

  Comparing it with 
h

PA
MkkxF  2||   

  
PA

Mh
T

Mh

PA
 2  

  Short trick : by checking the options dimensionally. Option (a) 

is correct.  

7. (b) Tangential acceleration,  ggat  sin  

  
)( rR

x
gat


  

    

 

  

 

 

  Motion is S.H.M., with time period 

  
onaccelerati

ntdisplaceme
2T

g

rR

rR

gx

x 




  2

)(

2   

8. (a) For resonance amplitude must be maximum which is possible 
only when the denominator of expression is zero  i.e. 

02  cba   
a

acbb

2

42 
  

For a single resonant frequency, b2 = 4ac.   

9. (d) If the level of liquid is depressed by y cm on one side, then the 

level of liquid in column P is 2y cm higher than B as shown. 

  

 

 

 

 
 

  The weight of extra liquid on the side AydgP 2 . 

  This becomes the restoring force on mass M. 

   Restoring acceleration 
M

Aydg2
  

  This relation satisfies the condition of SHM i.e. ya  . 

  Hence time period 
|onAccelerati|

ntDisplaceme
2T   

  

M

Aydg

y

2
2  

Adg

M
T

2
2  

10. (b) Time taken by particle to move from x=0 (mean position) to x 

= 4 (extreme position) s
T

3.0
4

2.1

4
  

 Let t be the time taken by the particle to move from x=0 to x=2 
cm  

 t
T

tay



2

sin42sin  t
2.1

2
sin

2

1 
  

 stt 1.0
2.1

2

6



. Hence time to move from x = 2 

to x = 4 will be equal to 0.3 – 0.1 = 0.2 s 

 Hence total time to move from x = 2 to x = 4 and back again 

sec4.02.02   

11. (c) For body to remain in contact ga max  

 gAngA  222 4  

 25
01.0)14.3(4

10

4 22

2 
A

g
n


 Hzn 5  

M 

h 

Gas 

P A 

x 

mg cos  

x 

 
mg sin 

mg 

 is small 

 (R–r) 

r 

R 

Q P Q 

2y 
y 

y 

P 
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12. (c) Under the influence of one force ymF 2
11   and under the 

action of another force, ymF 2
22  . 

  Under the action of both the forces 21 FFF   

    ymymym 22
1

2    

    2
2

2
1

2     

2

2

2

1

2
222






































TTT


 

    
2

2
2

1

2
2

2
1

TT

TT
T


  sec48.0

5

3

5

4

5

3

5

4

22

22






































  

13. (a) By drawing free body diagram of object during the downward 

motion at extreme position, for equilibrium of mass  

 mARmg       (A = Acceleration) 

 For critical condition R = 0 

 so mg = mA 2mamg   

 50
1092.3

8.9
/

3






ag   

 secT 1256.0
50

22







 

14. (a) Using tAx sin  

For 





6
2/1sin,2/ 11  TTAx  

For 





2
1)(sin, 2121  TTTTAx  

2112 ..
3622

TTeiTT 















 

Alternate method : In S.H.M., velocity of particle also oscillates 
simple harmonically. Speed is more near the mean position and 
less near the extreme position. Therefore the time taken for the 

particle to go from 0 to 
2

A
 will be less than the time taken to 

go from 
2

A
 to A. Hence .21 TT   

15. (b, c) From following figure it is clear that 

  

 

 

 

 

 

   cosMgT Centripetal force 

    
L

Mv
MgT

2

cos    

  Also tangential acceleration sin|| gaT  . 

16. (c) If t is the time taken by pendulums to come in same phase 

again first time after 0t . 

  and SN  Number of oscillations made by shorter length 

pendulum with time period ST . 

  LN  Number of oscillations made by longer length 

pendulum with time period LT . 

  Then LLSS TNTNt   

    
g

N
g

N LS

20
2

5
2             (

g

l
T 2 ) 

    LS NN 2  i.e. if 1LN    2SN  

17. (a) Tension in the string when bob passes through lowest point    

mvmg
r

mv
mgT 

2

     (  v = r) 

putting ghv 2 and 


 
2

22

T
 

 we get )2( ghgmT   

18. (d) When the bob is immersed in water its effective weight = 










 



















1
mgg

m
mg  









 




 1
ggeff  

 
effg

g

T

T


'

)1(
'







TT  

19. (a) Time period lT   





2

1

2

1

l

l

T

T
 

Also according to thermal expansion )1(' l  

 


l

l
. Hence 






2

1

2

1

l

l

T

T
 

56 1012)2040(1012
2

1    

 864001012 5  T  seconds / day   

 3.10 T seconds / day 

20. (a) See the following force diagram. 

   

 

 

 

 

 

  Vehicle is moving down the frictionless inclined surface so, it's 

acceleration is sing . Since vehicle is accelerating, a pseudo 

force )sin( gm  will act on bob of pendulum which cancel 

the sin  component of weight of the bob. 

Hence net force on the bob is F
net

 cosmg  or net 

acceleration of the bob is cosggeff   

   Time period 



cos

22
g

l

g

l
T

eff

  

21. (c) 
g

l
to 2  

Effective weight of bob inside water, 

m 

R 

mg A=aw2 

+ 
L 

 

L 

mg sin 
mg  mg cos 

–  

 
mg 

mg cos 

Psuedo force 

Component of 

weight 

 
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gVgVmgW   thrust  

,)( gVgV eff    where,  = Density of bob  

ggeff 








 




1     and   = Density of water 

g

l

g

l
t

eff )/1(
22







4

3
1

1

/1

1

0 





t

t
     

33

33

/10
3

4

/10(

mkg

mkg








  

 02 tt  .  

22. (b)   

 

 

 

 

 

  Force constant 
springofLength

1
)( k  

    
l

l

l

l

K

K 3

2

1

1

    KK
2

3
1  . 

23. (b) The wire may be treated as a string for which force constant 













L

L

A

F
Y

L

YA
k 

Extension

Force
1

 

Spring constant of the spring Kk 2  

Hence spring constant of the combination (series) 

KLYA

YAK

KLYA

KLYA

kk

kk
keq










)/(

)/(

21

21  

Time period 
2/1

)(
22 







 


YAK

mKLYA

k

m
T   

24. (a) Slope is irrelevant hence 

2/1

2
2 










K

M
T   

25. (b) For forced oscillation,  

 )sin(0   txx  and tFF cos0  

 where, 
)( 220

 


o

o

m

F
x .

)(

1
22  


om

 

26. (b) For getting horizontal range, there must be some inclination of 

spring with ground to project ball. 

 

 

 

 

 

  
g

u
R

2

max     …..(i) 

 But K.E. acquired by ball  = P.E. of spring gun  

 22

2

1

2

1
kxmu    

m

kx
u

2
2   …..(ii) 

 From equation (i) and (ii)  

 
mg

kx
R

2

max 
101015

)105(600
3

22










=10m.   

27. (b) Let x be the maximum extension of the spring. From energy 

conservation  

Loss in gravitational potential energy  

= Gain in potential energy of spring  

2

2

1
KxMgx   

K

Mg
x

2
  

28. (b) t
t

y 1000sin
2

cos4 2








  

 tty 1000sin)cos1(2   

 ttty 1000sincos21000sin2   

 ttty 1001sin999sin1000sin2   

 It is a sum of three S.H.M. 

29. (a, c) Let simple harmonic motions be represented by  











4
sin1


 tay ; tay sin2   and  











4
sin3


 tay . On superimposing, resultant SHM will 

be  


























4
sinsin

4
sin





 tttay  









 tta 


 sin

4
cossin2  

tatta  sin)21(]sinsin2[   

Resultant amplitude = a)21(   

Energy is S.H.M.  (Amplitude)2  

 )223()12( 2

2

Single

Resultant 









a

A

E

E
 

 SingleResultant )223( EE    

30. (d) ty 2sin
2

2cos1 t
  Period,










2

2
T  

The given function is not satisfying the standard differential 

equation of S.H.M. y
dx

yd 2

2

2

 . Hence it represents 

periodic motion but not S.H.M. 

31. (c)  2Kty   Ka
dt

yd
y 2

2

2

 = 2  1=2m/s2 (K= 1m/s2) 

Now, 
g

l
T 21   and 

)(
22

yag

l
T


    

K1 l1= l
3

2
 

l l / 3 

l / 3 

l / 3 

K 

l2=l/3 K2 
m 

m 

K 

v=0 

v=0 

x 

Rmax 

45° 

u 
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Dividing,  
g

ag

T

T y


2

1   
5

6
 

5

6
2

2

2
1 

T

T
  

32. (b) From the relation of restitution nn e
h

h 2

0

  and  

)60cos1(0  hhn   

n

n

h

h
2

0 5

2
60cos1














  

 

n











5

4

2

1
1  

n











5

4

2

1
 

Taking log of both sides we get  

)5log4(log2log1log  n  

)6990.06020.0(3010.00  n  

097.03010.0  n   31.3
097.0

3010.0
n  

33. (a) As a is the side of cube  is its density.  

 Mass of cube is ,2a  its weight ga 3   

 Let h be the height of cube immersed in liquid of density   in 

equilibrium then,  gaMgghaF  32   

 If it is pushed down by y then the buoyant force 

gyhaF )(2    

 Restoring force is ghagyhaFFF  22 )(   

                                  gya 2  

 Restoring acceleration y
a

ga

M

gya

M

F




2

22




  

 Motion is S.H.M.  

  
g

a

ga

a
T









 22

2

3

  

34. (b) As here two masses are connected by two springs, this problem 

is equivalent to the oscillation of a reduced mass rm  of a 

spring of effective spring constant.  

       
.

2
eff

r

K

m
T   

 Here 
221

21 m

mm

mm
mr 


   KKKKeff 221.   

  2
2

2

1

2

1 .


m

K

m

K
n

r

eff


Hz

m

K



1

1.0

1.011
    

35. (d) Time period of a physical pendulum 

mgR

mRmR

mgd

I
T













22

0 2

1

22   

 
g

R

2

3
2   …..(i) 

 
g

l
T pendulumsimple 2   …..(ii) 

 Equating (i) and (ii), .
2

3
Rl    

36. (c) The total time from A to C  

 BCABAc ttt   

 BCtT  )4/(   

 where T = time period of oscillation of spring mass system  

 BCt  can be obtained from, BCtTABBC )/2sin(   

 Putting 
2

1


AB

BC
 we obtain 

12

T
tBC   

  
k

mTT
tAC

3

2

124


 . 

37. (b) When mass 700 gm is removed, the left out mass (500 + 400) 
gm oscillates with a period of 3 sec 

   
k

t
)400500(

23


    …...(i)  

 When 500 gm mass is also removed, the left out mass is 400 
gm.    

  
k

t
400

2    …..(ii) 

  
400

9003


t
  sec2t   

38. (b) When the particle of mass m at O is pushed by y in the 

direction of A The spring A will be compressed by y while 

spring B and C will be stretched by .45cos  yy  So that 

the total restoring force on the mass m along OA.  

 

 

 

 

 

 45cos45cos CBAnet FFFF  

 45cos2 ykky  45cos)45cos(2 ykky ky2  

Also ykFnet
   kyyk 2  kk 2  

k

m

k

m
T

2
22  


  

39. (d) The given system is like a simple pendulum, whose effective 

length (l) is equal to the distance between point of suspension 

and C.G. (Centre of Gravity) of the hanging body. 

  When water slowly flows out the sphere, the C.G. of the system 
is lowered, and hence l increases, which in turn increases time 

period (as lT  ). 

  After some time weight of water left in sphere become less 

than the weight of sphere itself, so the resultant C.G. gets clear 
the C.G. of sphere itself i.e. l decreases and hence T increases. 

  Finally when the sphere becomes empty, the resulting C.G. is 

the C.G. of sphere i.e. length becomes equal to the original 
length and hence the time period becomes equal to the same 
value as when it was full of water. 

 

 

M 

A B C 

FC 
B C 

O m 

A 

FB 

FA 

C.G. Resultant C.G. 

C.G. 

l l 

d = R 

O 
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40. (b) Let 1T  and 2T  are the time period of the two pendulums 

g
T

100
21   and 

g
T

121
22   

21( TT   because )21 ll  . 

  Let at 0t , they start swinging together. Since their time 

periods are different, the swinging will not be in unision 

always. Only when number of completed oscillation differs by 

an integer, the two pendulum will again begin to swing 

together. 

  Let longer length pendulum complete n oscillation and shorter 

length pendulum complete (n+1) oscillation, for the unision 

swinging, then  21)1( nTTn   

g
n

g
n

121
2

100
2)1(   10 n  

41. (b) Amplitude of damped oscillator  

    ;0
teAA constant, t = time  

 For t =1 min. 2
2

0
0    eeA

A t  

 For t = 3 min. 
3

0

3

03
0

2)(

A

e

A
eAA  



  

 32 X  

42. (a) The standard differential equation is satisfied by only the 

function .cossin tt   Hence it represents S.H.M. 

43. (d) This is the special case of physical pendulum and in this case 

g

l
T

3

2
2  

  sec4.2sec31.2
8.93

22
14.32 




T  

 
 

Graphical Questions 
 

1. (a) Because acceleration  displacement.  

2. (d) Using acceleration xA 2  

 maxxAt   A will be maximum and positive. 

3. (d) Acceleration .2y  So ymF 2  

y is sinusoidal function.  

 So F will be also sinusoidal function with phase difference   

4. (d) At time 0;
2

v
T

 Total energy = Potential energy.  

5. (b) PE varies from zero to maximum. It is always positive 
sinusoidal function.  

6. (d) Potential energy of particle performing SHM is given by: 

22

2

1
ymPE  i.e. it varies parabolically such that at mean 

position it becomes zero and maximum at extreme position.  

7. (a) Potential energy is minimum (in this case zero) at mean 

position (x = 0) and maximum at extreme position ).( Ax   

At time t = 0, x = A, hence potential should be maximum. 

Therefore graph I is correct. Further in graph III. Potential 
energy is minimum at x = 0, hence this is also correct.  

8. (a) Hz
T

f 25
04.0

11
   

9. (d) From graph, slope 4
2

8


x

F
K  

 sec3.0
4

01.0
22   T

K

m
T  

10. (b) 
g

l
T 2  2Tl     (Equation of parabola) 

11. (b) lTlT  2  

 

 

 

 

 

 

12. (d) In simple harmonic motion  

 tay sin and tav  cos  from this we have  

 1
22

2

2

2


a

v

a

y
, which is a equation of ellipse.  

13. (c)  

14. (a) In S.H.M. when acceleration is negative maximum or positive 

maximum, the velocity is zero so kinetic energy is also zero. 

Similarly for zero acceleration, velocity is maximum so kinetic 

energy is also maximum.   

15. (b) Total potential energy = 0.04 J 

Resting potential energy =0.01 J 

Maximum kinetic energy =(0.04–0.01) 

222

2

1

2

1
03.0 kaamJ    

2

1000

20

2

1
03.0 








 k  

mNmNk /150/250006.0  . 

16. (a) Kinetic energy varies with time but is never negative. 

 

Assertion and Reason 
 

1. (b) Both assertion and reason are correct but reason is not the 

correct explanation of assertion.    

l 

T 
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2. (e) In simple harmonic motion, 22 yav   as y changes, 

velocity v will also change. So simple harmonic motion is not 

uniform motion. But simple harmonic motion may be defined 

as the projection of uniform circular motion along one of the 

diameter of the circle.    

3. (a) In SHM, the acceleration is always in a direction opposite to 

that of the displacement i.e., proportional to (–y).  

4. (a) A periodic function is one whose value repeats after a definite 

interval of time. sin  and cos  are periodic functions 

because they repeat itself after 2  interval of time.  

 

 

 

 

 

It is also true that moon is smaller than the earth, but this 

statement is not explaining the assertion.  

5. (e) In SHM, 22 yav    or .22222 yav    

Dividing both sides by .1,
2

2

22

2
22 

a

y

a

v
a


  This is the 

equation of an ellipse. Hence the graph between v and y is an 

ellipse not a parabola.    

6. (b) .2
g

l
T   On moon, g is much smaller compared to g on 

earth. Therefore, T increases. 

7. (c) Amplitude of oscillation for a forced, damped oscillator is  

,
)/()(

/

22
0

2

0

mb

mF
A

 
 where b is constant related to 

the strength of the resistive force, mk /0   is natural 

frequency of undamped oscillator (b = 0). 

When the frequency of driving force ()  0 , then 

amplitude A is very larger. 

For  < 
0

 or  > 
0

, the amplitude decrease. 

8. (a) The total energy of S.H.M. = Kinetic energy of particle + 

potential energy of particle.  

The variation of total energy of the particle in SHM with time 

is shown in a graph.  

 

 

 

 

 

9. (c) Time period of simple pendulum of length l is,  

 
g

l
T 2  lT    

l

l

T

T 




2

1
 

 %5.13
2

1




T

T
 

10. (c) Frequency of second pendulum .)2/1( 1 sn  When elevator 

is moving upwards with acceleration g/2, the effective 

acceleration due to gravity is  

 .2/32/ gggagg   

 As 
l

g
n

2

1
  so .2 gn   

  
2

32/31

2
2

2
1 

g

g

g

g

n

n
or, 

2

31 
n

n
=1.225 

 or, .612.0)2/1(225.1225.1 1
1

 snn   

11. (b) Energy of damped oscillator at an any instant t is given by  

 mbteEE /
0

  [where 2
0

2

1
kxE  = maximum energy]   

 Due to damping forces the amplitude of oscillator will go on 

decreasing with time whose energy is expressed by above 

equation.  

12. (b) In SHM. )(
2

1
.. 222 yamEK   and .

2

1
.. 22ymEP     

For K.E. = P.E.  222 ay    .2/ay   Since total 

energy remains constant through out the motion, which is 

.... EPEKE   So, when P.E. is maximum then K.E. is zero 

and viceversa.  

13. (a) Total energy of the harmonic oscillator, 

 22

2

1
amE   i.e., .2aE   

Therefore 

2
2













a

a

E

E
 or, .4EE   

14. (b) In simple pendulum, when bob is in deflection position, the 

tension in the string is .cos
2

l

mv
mgT    Since the 

value of  is different at different positions, hence tension in 

the string is not constant throughout the oscillation. At end 

points  is maximum; the value of cos  is least, hence the 

value of tension in the string 

is least. At the mean position, 

the value of  0  and 

,10cos   so the value of 

tension is largest. 

 Also velocity is given by 

22 yav    which is 

maximum when y = 0, at mean position.  

15. (e) Spring constant 
springof  Length

1
  

O 
2  

sin curve 

O 
2  

cos curve 

T/4 

Total energy 

2T/4 3T/4 

Energy 

A 

Kinetic energy 

Potential energy 

Zero slope 

 

mg sin 
mg  mg cos 

l 
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  
n

k
k '  

Also, spring constant depends on material properties of the 

spring.  

Hence assertion is false, but reason is true.  

 

 

16. (a) The time period of a oscillating spring is given by,  

 
k

m
T 2  .

1

k
T   Since the spring constant is large 

for hard spring, therefore hard spring has a less periodic time 

as compared to soft spring.  

17. (e) In simple harmonic motion the velocity is given by,  

 22 yav    at extreme position, y = a. 

  .0v  But acceleration ,2aA   which is maximum at 

extreme position.   

18. (a) If the soldiers while crossing a suspended bridge march in 

steps, the frequency of marching steps of soldiers may match 

with the natural frequency of oscillations of the suspended 

bridge. In that situation resonance will take place, then the 

amplitude of oscillation of the suspended bridge will increase 

enormously, which may cause the collapsing of the bridge. To 

avoid situations the soldiers are advised to go out steps on 

suspended bridge.  

19. (a) From equation, amplitude of oscillation 

          
222

0
2

0

)/()(

/

mb

mF
A

 
  

In absence of damping force (b = 0), that the steady state 

amplitude approaches infinity as .0   That is, if there is 

no resistive force in the system and then it is possible to drive 

an oscillator with sinusoidal force at the resonance frequency, 

the amplitude of motion will 

build up without limit. This 

does not occur in practice 

because some damping is 

always present in real 

oscillation.  

20. (b)  

21. (c) The amplitude of an oscillating pendulum decreases with time 

because of friction due to air. Frequency of pendulum is 

independent 















l

g
T

2

1
 of amplitude. 

22. (b) tax sin  and ta
dt

dx
v  cos  

It is clear phase difference between ‘x’ and ‘a’ is .2/  

23. (e) 

Large b

Small b

b=0



A


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1. The period of a simple pendulum, whose bob is a hollow metallic 

sphere, is T. The period is T
1

 when the bob is filled with sand, T
2

 

when it is filled with mercury and T
3

 when it is half filled with 

mercury. Which of the following is true  

 

 

 

 

 

 

(a) T = T
1

 = T
2

 > T
3

  (b) T
1

 = T
1

 = T
3

 > T  

(c) T > T
3

 > T
1

 = T
2

  (d) T = T
1

 = T
2

 < T
3

 

2. A pendulum clock that keeps correct time on the earth is taken to 

the moon it will run (it is given that g
Moon

 = g
Earth

/6 ) 

(a) At correct rate (b) 6 time faster 

(c) 6  times faster (d) 6  times slowly 

3. A pendulum has time period T in air. When it is made to oscillate in 

water, it acquired a time period TT 2 . The density  of the 

pendulum bob is equal to (density of water = 1) 

(a) 2  (b) 2 

 (c) 22  (d) None of these 

4. An object of mass 0.2 kg executes simple harmonic along X-axis with 

frequency of Hz


25
. At the position mx 04.0 , the object has 

kinetic energy of 0.5 J and potential energy of 0.4 J amplitude of 

oscillation in meter is equal to 

(a) 0.05 (b) 0.06 

(c) 0.01  (d) None of these 

5. Time period of a block suspended from the upper plate of a parallel 

plate capacitor by a spring of stiffness k is T. When block is 

uncharged. If a charge q is given to the block them, the new time 

period of oscillation will be 

 

 (a) T  

 (b) T  

(c) T  

(d) T  

6. A man weighing 60 kg stands on the horizontal platform of a spring 
balance. The platform starts executing simple harmonic motion of 

amplitude 0.1 m and frequency Hz


2
. Which of the following 

statement is correct  

 

 

 

 

 
 

 

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

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

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

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

7. A man having a wrist watch and a pendulum clock rises on a TV 

tower. The wrist watch and pendulum clock per chance fall from the 

top of the tower. Then 

(a) Both will keep correct time during 
the fall. 

(b) Both will keep incorrect time during 
the fall. 

(c) Wrist watch will keep correct time 
and clock will become fast. 

(d) Clock will stop but wrist watch will 
function normally. 

8. A force of 6.4 N stretches a vertical 
spring by 0.1 m. The mass that must be 
suspended from the spring so that it 

oscillates with a period of 








4


sec. is  [Roorkee 1990] 

(a) kg








4


 (b) kg1  

(c) kg










1
 (d) kg10  

9. A spring with 10 coils has spring constant k. It is exactly cut into 
two halves, then each of these new springs will have a spring 
constant   [Kerala PMT 2004] 

(a) 2/k  (b) 2/3k  

(c) 2k (d) k3   

(e)  k4  

10. Four massless springs whose force constants are 2k, 2k, k and 2k 

respectively are attached to a mass M kept on a frictionless plane (as 

shown in figure). If the mass M is displaced in the horizontal 

direction, then the frequency of oscillation of the system is 

 

 

 

 

T 

Hollow 

T2 T3 

Mercury 

T1 

Sand 

m 

k 

q 
E 

2k 2k k 

2k 

M 
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(a) 
M

k

42

1


 (b) 

M

k4

2

1


 

(c) 
M

k

72

1


 (d) 

M

k7

2

1


 

11. Values of the acceleration A of a particle moving in simple harmonic 

motion as a function of its displacement x are given in the table 

below.  

A (mm s–2)  16 8 0 – 8 – 16 

x  (mm) – 4 – 2 0 2 4 

 The period of the motion is 

(a) s


1
 (b) s



2
 

(c) s
2


 (d) s   

12. Two pendulums have time periods T and .
4

5T
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 complete 

one oscillation  

(a) 45° (b) 90° 

(c) 60°  (d) 30° 

13. The periodic time of a particle doing simple harmonic motion is 4 

second. The time taken by it to go from its mean position to half the 

maximum displacement (amplitude) is 

 (a) 2s (b) 1s   

(c) s
3

2
 (d) s

3

1
   

14. The displacement of a particle from its mean position (in metre) is 

given by )5.110cos()5.110sin(2.0   tty . The motion 

of particle is   [CPMT 1998]  

(a) Periodic but not S.H.M. 

(b) Non-periodic 

(c) Simple harmonic motion with period 0.1 s 

(d) Simple harmonic motion with period 0.2 s 

15. The kinetic energy and the potential energy of a particle executing 

S.H.M. are equal. The ratio of its displacement and amplitude will be 

 [RPMT 2003; CPMT 2001] 

(a) 
2

1
 (b) 

2

3
 

(c) 
2

1
 (d) 2  

16. Two simple pendulums of lengths 1.44 m and 1 m start swinging 

together. After how many vibrations will they again start swinging 

together    [J & K CET 2005]  

(a) 5 oscillations of smaller pendulum 

(b) 6 oscillations of smaller pendulum 

(c) 4 oscillations of bigger pendulum 

(d) 6 oscillations of bigger pendulum 

17. Equations tAy sin1   and t
A

t
A

y  cos
2

sin
2

2   

represent S.H.M. The ratio of the amplitudes of the two motions is   

 (a) 1 (b) 2 

 (c) 0.5 (d) 2  

18. A particle doing simple harmonic motion, amplitude = 4 cm, time 

period = 12 sec. The ratio between time taken by it in going from its 
mean position to 2 cm and from 2 cm to extreme position is    [CPMT 2002] 

(a) 1  (b) 1/3  

(c) 1/4 (d) 1/2 

19. On a planet a freely falling body takes 2 sec when it is dropped from 

a height of 8 m, the time period of simple pendulum of length 1 m 

on that planet is  [Pb. PMT 2004] 

(a) 3.14 sec (b) 16.28 sec 

(c) 1.57 sec (d) None of these 

20. If a simple pendulum is taken to place where g decreases by 2%, 

then the time period   [Pb. PET 2002] 

(a) Decreases by 1% (b) Increases by 2%  

(c) Increases by 2% (d) Increases by 1% 

21. Two simple pendulum first of bob mass M
1

 and length L
1

 second of 

bob mass M
2

 and length L
2

. M
1

 = M
2

 and L
1

 = 2L
2

. If these vibrational 

energy of both is same. Then which is correct    [RPMT 2002]  

(a) Amplitude of B greater than A 

(b) Amplitude of B smaller than A  

(c) Amplitudes will be same 

(d) None of these 

 

 

 

 

 

 

1. (d) Time period of pendulum doesn’t depends upon mass but it 

depends upon length (distance between point of suspension 

and centre of mass).  

In first three cases length are same so 21 TTT   but in last 

case centre of mass lowers which in turn increases the length. 

So in this case time period will be more than the other cases.  

(SET -16) 
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2. (d) 
g

l
T 2 

6

16/


e

e

e

m

m

e

g

g

g

g

T

T
 

    em TT 6  i.e. clock becomes slower. 

3. (b) The effective acceleration of a bob in water  

  













1gg  where  and  are the density of water 

and the bob respectively. Since the period of oscillation of the 

bob in air and water are given as 
g

l
T 2  and 

g

l
T


 2  

   
g

g

g

g

T

T )/1( 





 

 1
11   

  Putting 
2

1


T

T
. We obtain, 



1
1

2

1
     = 2 

4. (b) 22

2

1
AmE   22)2(

2

1
AfmE  

m

E

f
A

2

2

1


  

  Putting UKE   we obtain,  

  
2.0

)4.05.0(2

25
2

1 














A  mA 06.0  

5. (a) The forces that act on the block are qE and mg. Since qE and 
mg are constant forces, the only variable elastic force changes 
by kx. Where x is the elongation in the spring   unbalanced 

(restoring) force kxF   

    KXXm  2   T
M

k
 . 

6. (d) The maximum force acting on the body executing simple 
harmonic motion is 

  1.0
2

260)2(

2

22 










 afmam N 

  kgfN 10
8.9

96
961.01660   and this force is 

towards mean position. 

 

 

 

 

 

 

 

The reaction of the force on the platform away from the mean 

position. It reduces the weight of man on upper extreme i.e. 

net weight = (60 – 10) kgf.  

This force adds to the weight at lower extreme position i.e. net 

weight becomes = (60 + 10) kgf. 

Therefore, the reading the weight recorded by spring balance 

fluctuates between 50 kgf and 70 kgf.  

7. (d) Function of wrist watch depends upon spring action so it is not 

effected by gravity but pendulum clock has time period, 

g

l
T 2 . During free fall effective acceleration becomes 

zero, so time period comes out to be infinity i.e. the clock 

stops. 

8. (b) Force constant of a spring is given by kxF   

  )1.0(4.6 k  or mNk /64  

 
k

m
T 2   

64
2

4

m



 ; 

2

8

1

64










m
; kgm 1  

9. (b) 
l

K
1

   
2

l
KlK    KK 2  

10. (b) The two springs on left side having spring constant of 2k each 

are in series, equivalent constant is k

kk













2

1

2

1

1
. The two 

springs on right hand side of mass M are in parallel. Their 

effective spring constant is kkk 3)2(  . 

  Equivalent spring constants of value k and 3k are in parallel 

and their net value of spring constant of all the four springs is 

kkk 43   

   Frequency of mass is 
M

k
n

4

2

1


  

11. (d) |A| = 2x  2||


x

A
 

From the given value 4
|| 2  

x

A
   = 2. 

Also secT
TT




 
2

2
2

  

12. (b) 
44

5 T
T

T
  

 

 

By the time, the bigger pendulum makes one full oscillation, 

the smaller pendulum will make 









4

1
1  oscillation. The 

bigger pendulum will be in the mean position and the smaller 

one will be in the positive extreme position. Thus, phase 

difference = 90° 

13. (d) t
T

Ay 









2
sin  

   tA
A











4

2
sin

2


  

62




t
  

3

1
t sec 

14. (c) )5.110sin(2.0   ty )5.110cos(  t  

Bigger pendulum (5T/4) Smaller pendulum (T) 

Equilibrium position 

mg 

N 

Lower extreme  

mg + Fmax 

N 

Upper extreme 

mg – Fmax 

N 
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    )5.110(2sin1.0   t      ]cossin22sin[ AAA   

    )0.320sin(1.0   t    

 Time period, 1.0
10

1

20

22









T sec 

15. (a) Given .... EPEK  22

2

1

2

1
kxmv   

 22222

2

1
)(

2

1
xmxam    

222 xxa 
2

2
2 a

x  .
2

1


a

x
 

16. (b)  
l

n
1

  
1

2

n

n

1

2.1

1

44.1
  12 2.1 nn    

For n
2

 be integer minimum value of n
1

 should be 5 and then n
2

 = 
6 i.e., after 6 oscillations of smaller pendulum both will be in 
phase. 

 

18. (d)  

So time taken by particle in going from 2 cm to extreme position is 

. 

19. (a) On a planet, if a body dropped initial velocity (u = 0) from a 

height h and takes time t to reach the ground then 

Using 

20. (d) 

21. (b) 
l

g
n

2

1
  

l
n

1
  

2

2

1

2

2

1

2L

L

l

l

n

n
  

  
2

1

2

1 
n

n
 12 2 nn    12 nn   

 Energy 22222 2
2

1
amnamE    


2
11

2
22

2
2

2
1

nm

nm

a

a
          ( E is same) 

Given 12 nn   and 21 mm    21 aa   

  
2

1T
%.1%)2(

g

T


g


  




 




1
100 100

2

T   
g

ll
T 2   

g

2  T sec. 
4

1l
T 2   14.3

g


  

h
gP 

t

822
sm

2
/4

4

1
tgh P 2

2

2

2

1

 (For y = 4 cm)  32 t sec  

212  tt sec. Hence required ratio will be 

 By solving 11 t sec 

sin42 t


 1
6


 

22 
   (For y = 2 cm) 

rad

T 612 sec

A

A

A

A 2/2

1 
A

y   22
ot )45sin(

2

A
y    

A
tt

2
2

ot)cos(sin )]45[sin(2
2

2
2   siny  cos

2
t

A
17. (d) t

A


