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Two simple harmonic motions are represented by the equations
y1 = 0.1sin(1007t + ©£/3) and yo = 0.1cos mt. The phase difference of the velocity of
particle 1 with respect to the velocity of particle 2 is

(a) m/3 (b) -m/6 (c) m/6 (d) -m/3 [ 2005]

The function sinz((ot) represents

(a) a periodic, but not simple harmonic, motion with a period T/
(b) a periodic, but not simple harmonic, motion with a period of
(c) a simple harmonic motion with a period ©T/®

(d) a simple harmonic motion with a period 27T/ ® [ AIEEE 2005 ]
The bob of a simple pendulum is a spherical hollow b d @ith water. A plugged hall
near the bottom of the oscillating bob gets suddenl lugged. During observation, till
water is coming out, the time-period of the oscillagi u
(a) first decrease and then increase to the origifial value
(b) first increase and then decrease to the qrigi value
(c) increase towards a saturation value r in unchanged [ AIEEE 2005 ]

If a simple harmonic motion is representedyby —;( + ax = 0, its time period is
dt
27 27
a) — b) — c T d) 2na AIEEE 2005
(a) = () & \@ (d) [ ]

The bob of a simple pendal cutes simple harmonic motion in water with a period

t, while the period of @scil of the bob is tg in air. Neglecting frictional force of

water and given th sity of the bob is (4/3)x 1000 kg /m 3, what relationship
ue

between t and t
(a) t =to ( =fio/2 (c) t=2tg (d) t =4ty [ AIEEE 2004 ]

end of a spring executes simple harmonic motion with a period t 1,
sponding period for another spring is to. If the period of oscillation with
in series is T, then

2 2 2
+ 12 (b) T =t1" +1t>
Trt,t (d) T ?P=tg P tp? [ AIEEE 2004 ]

A particle

otal energy of a particle executing simple harmonic motion
a) « X (b) « x 2 (c) is independent of x (d) o« Vx
where x is the displacement from the mean position. [ AIEEE 2004 ]

A particle of mass m is attached to a spring (of spring constant k) and has a natural

angular frequency of ®, An external force F (t) proportional to cos®t (® # ®g) is
applied to the oscillator. The time displacement of the oscillator will be proportional to

(a) m/(@o”- @?) (b) Fi/m(@o”- ©?)
(c) 1/m(®o%- ®2) (d) m/(®o’+ ®?) [ AIEEE 2004 ]
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In forced oscillation of a particle, if the amplitude is maximum for a frequency i of
the force while the energy is maximum for a frequency ®2 of the force, then

(a) w1=m®2 (b) ®1> W2 (¢c) W1 < ®2 (d) w1 < ®2 when damping is small
and @1 > 2 when damping is large [ E 2004]

The displacement of a particle varies according to the relation x = 4 @€os + Sin Tt).
The amplitude of the particle is

(a) 8 (b) -4 (c) 4 (d) 4+2 IEEE 2003 ]

A mass M is suspended from a spring of negligible mass. e’sp s pulled a little
and then released, so that the mass executes S.H.M. of time-peri T. If the mass is
increased by m, the time-period becomes 5T /3. The ratio m/

(a) 5/3 (b) 3/5 (c) 16/9 (d) 25/9 ¢ [ AIEEE 2003 ]

A body executes simple harmonic motion. The po ialfenergy (P.E.), kinetic energy
(K.E.) and total energy (T.E.) are measured <s a ion of displacement x. Which

of the following statements is true ?

(a) T.E. is zero when x is zero (b aximum when x is zero
(c) K.E. is maximum when x is zero d maximum when x is maximum
[ AIEEE 2003]

Two particles A and B of equal S suspended from two massless springs of
spring constants k1 and ko r tiv If maximum velocities during oscillation are
equal, the ratio of amplitudes B is
(a) k1/k2 (b) ka/k1 ( k2) (d) N(ka/kz) [ AIEEE 2003, IIT 1988]
Length of a simple ul executing simple harmonic motion is increased by 21 %.
The percentage increase e time-period of the pendulum of increased length is
(a) 10% ( % (c) 21% (d) 42% [ AIEEE 2003 ]
One of the, two on the earth is controlled by a pendulum and other by a spring.

Iocgh are taken to the moon, then which clock will have the same time-
period h@, earth ?
(a) k (b) pendulum clock (c) both (d) none [ AIEEE 2002 ]

of force constant k is cut into three equal parts, then force constant of each
be

(b) k (c) 3k (d) 6k [ AIEEE 2002 ]

Two springs having spring constants of 25 N/m and 16 N/m stretched by forces Fi
and F2 have equal potential energy. The ratio of the forces F; and F2 is
(a) 4/5 (b) 5/4 (c) 16/25 (d) 25/16 [ AIEEE 2002 ]

Time period of a simple pendulum is Ti1. When point of suspension of the pendulum is
. . . _ 2 _ 2 .
moving upwards following the equation y = kt“® (where k = 1 m/s", y is the

displacement of point of suspension ), its time period becomes To. Then T12/T22 is
equal to

(a) 5/6 (b) 6/5 (c) 1 (d) 4/5 [IIT 2005 ]
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19) A block P of mass m is placed on a frictionless
horizontal surface. Another block Q of same mass is
kept on P and connected to the wall with the help of a K Y
spring of spring constant K as shown in the figure. ps a |
is the coefficient of friction between P and Q. The blocks
move together performing SHM of amplitude A. The smooth
maximum value of the frictional force between P and Q F i A 7
is
(a) KA (b) KA/2 (c) zero (d) psmg [ IT 2004 ]

20) A particle is placed at the origin and a force F = kx is g (where k is a
positive constant). If U = 0, the graph of U(x) vs. x will be
Ux)

Ux) Ux) U(x)
X l|i u = X

(a) (b) (c) (d)
on

[T 2004 ]
21) For a particle executing SHM, t placement x is given by x = A cos wt. Identify the
graph which represents the variati potential energy (PE) as a function of time
t and displacement x.

[IIT 2003 ]

i JAVA A\ §
t | X ! X
(b} ic) idj
22) A simp ulthn is oscillating
with ing. When the
i t of the bob is less a
um, its acceleration >
is correctly shown in L
— —>
2" (a) (h) (c) (d)

[IIT, 2002]

23) 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 of the spring is
(a) 4Mg/k (b) 2Mg/k (c) Mg/k (d) Mg/2k [T 2002 ]

24) A particle executes simple harmonic motion between x = -A and x = A. The time
taken by it to go from 0 to A/2 is T1 and to go from A/2 to A is Tz. Then
(a) T1 <T2 (b) T1 >T> (c) T1 =T2 (d) T1 =2T7 [ 1T 2001]
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A simple pendulum has a time period T1 when on the earth’s surface, and T, when
taken to a height R above the earth’'s surface where R is the radius of the earth. The
value of To/Tq is

(a) 1 (b) V2 (c) 4 (d) 2 T 2001]
The period of oscillation of a simple pendulum of length L suspended theQgoof of
a vehicle which moves without friction, down an inclined plane of inclif@tion is given
by

2 L b 2 - 2 L d 2 IIT 2000
(a) 2mcog (B) 2mfom (¢) 2m - (d) [ ]
A spring of force constant k is cut into two pieces such tha piece is double the
length of the other. Then the long piece will have a fo constant of
(a) 2k/3 (b) 3k/2 (c) 3k (d) 6k [T 1999]
Three simple harmonic motions in the same difection iIng the same amplitude and

same period are superposed. If each differ in phase fr the next by 45°, then

(a) the resultant amplitude is (1+V2a)

(b) the phase of the resultant motion rela first is 90°

(c ) the energy associated with the g€sul motion is ( 3 + 2V2 ) times the energy
associated with any single moti

(d) the resulting motion is not si

nic [IIT 1999 ]

2
A particle free to move along_th has potential energy given by U(X)=K(@1- e * )

for - < x £ o where K i e constant of appropriate dimensions, then
(a) at points away fro , the particle is in unstable equilibrium

(b) for any finite non-Zero e of x, there is a force directed away from the origin

(c) if its total mec nergy is K /2, it has its minimum Kinetic energy at the
origin
(d) for small c nts from x =0, the motion is simple harmonic [T 1999 ]

A parti md8s m is executing oscillations about the origin on x-axis. Its potential
by U(x) = kX I3, where k is a positive constant. If the amplitude of
a, then its time period T is

oportional to 1/+a (b) independent of a

portional to Va (d) proportional to a>’?

[T 1998]

One end of a long metallic wire of length L is tied to the ceiling. The other end is tied
0 a massless spring of spring constant K. A mass m hangs freely from the free end of
the spring. The area of cross section and the 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

(a) 2n\/% (b) 2n1/% (c) 21:1/% (d) 2151/::—: [IIT 1993]

The displacement y of a particle executing periodic motion is given by

y = 4 cos 2('[/2) sin ( 1000t ). This expression may be considered to be a result of
superposition of the following number of harmonic motions.

(a) two (b) three (c) four (d) five [T 1992]
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33) Two blocks A and B, each of mass m v

are connected by a massless spring L

of natural length L and spring

constant K. The blocks are initially « A powvsos| B

resting on a smooth horizontal floor

with the spring at its natural length

as shown in the figure. A third identical block also of mass m moves floer with

the speed v along the line joining A and B, and collides with A. Then

(a) the kinetic energy of the A -B system, at maximum compre e spring, is
zero

(b)) the kinetic energy of the A -B system, at maximum co S f the spring, is
mv?/ 4

(c) the maximum compression of the spring is VW/E .

(d) the maximum compression of the spring is [T 1993]

34) A highly rigid cubical block A of small ma n de L is fixed rigidly on to another
cubical block B of the same dimensions modulus of rigidity m such that the
lower face of A completely covers th ppe e of B. The lower face of B is rigidly

held on a horizontal surface. A sm
faces of A. After the force is withdr
period of which is given by

(a) 2ryMnL (b)) 2wMn/L

35) A uniform cylinder of |
with its length vertical,

submerged in a liqui
small downward
the force-constal

0 F Is applied perpendicular to one of the side
ock A executes small oscillations the time

(d) 2m ML [T 1991]

mass M having cross-sectional area A is suspended
fixed point by a massless spring, such that it is half

sity p at equilibrium position. When the cylinder is given a
released, it starts oscillating vertically with small amplitude. If
e spring is k, the frequency of oscillation of the cylinder is

2
1 k + Apg 1 k + pgL 1 k + Apg
(b)) 22V m (©) 22V ™ (d) op 1~ Apg

[T 1990 ]

dies M and N of equal masses are suspended from two separate massless

of spring constants k3 and ko respectively. If the two bodies oscillate vertically
that their maximum velocities are equal, the ratio of the amplitude of vibration of
M to that of N is

a) ki/ks (b) Jkiky (c) ka/ki (d) Jko/ky [IIT 1988 ]

37) A particle executes simple harmonic motion with a frequency, f. The frequency with
which its kinetic energy oscillates is
(a) f/2 (b) f (c) 2f (d) 4f [T 1987 ]

38) The period of a simple harmonic oscillator is 2 sec. The ratio of its maximum velocity
and maximum acceleration is

(a) m (b) 1/m (c) 2m (d) 4 [ GSEB March 1996 ]
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A simple pendulum of length L and mass (of bob) M is oscillating in a plane about a
vertical line between angular limits - ¢ and +¢. For an angular displacement 8 (101<4¢),
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:

2
(a) TcosO® = mg (b) T-mgcosez% (c) T=mgcosb
(d) the magnitude of the tangential acceleration of the bob latl = gs T 1986 ]

At a point where reference particle meets the simple harmonic os @ the velocity of
the oscillator is
S

(a) Ao (b) 1/A® (c) A ®° (d) zero EB March 1996 ]

A body is suspended at the end of a spring kept_vertical.  The periodic time on
increasing its mass L 2

(a) will decrease (b) may decrease or i as

(c) will remain constant (d) will increase SEB Oct. 1996, March 1997 ]
The initial phase of a particle performing . 4. What will be its phase at the
end of 10 oscillations ?

(a) 20w (b) 81m/4 (c) 80 25w/ 4 [ GSEB Oct. 1996 ]

When the velocity of S. H. Oscillé
displacement will be
(a) 3A/2 (b) (3/2)VA

mes half its maximum velocity, then the

3A/2 (d) 3A/N2 [ GSEB March 1997 ]

A particle is performing £S. amplitude is ‘A’. Its potential and Kkinetic energy
become equal at the di 1ty. The displacement, y, in terms of amplitude ‘A’ is
(a) A (b) A/ (d) A/2 [ GSEB Oct. 1997 ]
For a particle p S.H.M., the ratio of its displacement and at any
point is consta

(a) velocity ( s (c) periodic time (d) acceleration [ GSEB Oct. 1997 ]

is@at the positive end at t=0. Then after T/4 second, its phase will be
ian.
(b) 2 (c) ®m (d) m/2 [ GSEB March 1998 ]

S.H. Osai

potential energy vs. displacement of a S.H. Oscillator is
parabolic (b)) hyperbolic (c) elliptical (d) linear [ GSEB March 1998 ]

f the frequency of the particle executing S.H.M. is n, the frequency of its kinetic energy
ecoming maximum is
(a) n/2 (b) n (c) 2n (d) 4n

When a 10 g mass is attached to a spring of length 10 cm, it stretches by 1 cm. Now,
if it is pulled down till its length becomes 12 cm, the potential energy stored in it is

(a) 2x10°3 (b) 1033 (c) 4x10°2J (d) 2x10°2J (take g = 10m /s ?)

In the case of damped oscillations, which of the following statements is not true ?
(a) amplitude decreases (b) periodic time increases
(c) energy of oscillator decreases (d) amplitude never becomes zero
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51) In the case of forced oscillations, which of the following statements is not true ?
(a) frequency equals that of external periodic force
(b) amplitude depends upon the damping coefficient
(c) amplitude tends to infinity at resonance
(d) higher the damping coefficient, lower is the amplitude at resonance

52) The time-period of S.H.O. is 16 sec. Starting from mean position, its velocityais 074 m /s
after 2 sec. Its amplitude is

(a) 0.36m (b) 0.72m (c) 144m (d) 2.88
53) Total energy of S.H.O. is E. Then its kinetic energy at half the p S
(a) 3E/4 (b) E/4 (c) E/2 (d)EV344

54) Two S.H.M.s are given by yj= 10 sin(ot + ¢) and y=5 (sin ®t + \3 cos mt).
The ratio of their amplitudes is L 2

(a) 1:1 (b) 1:2 (c) 2:1 ) N2:1

55) When a mass is attached to a spring, its len is fincreased by 20 cm. It is further
lowered and released. The time-period of its i
(a) 2w/7 sec (b) 21 sec (c (d) data is not enough

56) For a S.H.O., time-period is 12 secg INWally it is on + Y-axis at a displacement A/2

ppermost point it moves down and is on
equilibrium point. Time taken by it for this
b) 7 sec (c) 8 sec (d) 9 sec

where A is its amplitude. After rea

- Y-axis at a distance V3 A /2
displacement is (a) 6 sec

57) A pendulum suspended f iling of a train has a period T when the train is at
rest. If the train acceler@tes uniform acceleration a, the time-period of oscillations of
the pendulum beco

2
(a) T (b) TAlg/ +g97)] (¢) TV[g/(g+a)] (d) TV[g/(g-a)
58) In damped osci nsh the directions of the restoring force and the resistive force
(a) are the sam (b) are opposite
(c) ma sar3e or opposite (d) have no relation with each other

illations, the angular frequency of the oscillator
on decreasing (b) keeps on increasing
s the same (d) fluctuates

59) Ind

oscillations, the oscillator

oscillating after a short time (b)) stops oscillating after a long time
stops oscillating

after time that depends upon its damping coefficient

61) In forced oscillations, a force of 50 N and frequency of 6/m Hz is applied to the
oscillator having mass of 4 kg. If the angular frequency of the natural oscillations of the
system is 13 rad/sec, the amplitude of oscillations is
(a) 1Im (b) 25 m (c) 3m (d) 4m

62) A spring having spring constant k is cut into two parts of equal lengths and both the
pieces are joined in parallel. A block of mass, m, is attached to the lower end of the
two springs. What is the equivalent spring constant of the system ?

(a) k (b) 2k (c) 3k (d) 4k
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63) A pendulum of length 10 cm is suspended from the roof of a vehicle which moves
without friction down an inclined plane of inclination 60 ° with the horizontal. The

time-period of oscillations of the pendulum will be

(d) ®/7 sec

(a) 2w/7 sec (b) 27 sec (c) m sec
Answers
112 |34 |5|6|7|8]9]|10|11]12 20 | 21
b alb al| c b [ b a d [ c a,d
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