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Q.1

Q.2

Q.3

Q.4

Section A (MCQ)

The frequency of oscillation of a mass m suspended
by a spring is v;. If the length of the spring is cut to
half, the same mass oscillates with frequency v,.

The value of Y2 is
Vi
@V2 @3

M1 (2)2

A particle is executing simple harmonic motion. Its
amplitude is A and time period is 5 sec. The time

A
required by it to move from x = A to X=—\/_ is
2

secC.

(1) 1/4 (2) 5/4 (3)5/8 (4)3/8

A spring stretches by 2 mm when it is loaded with a
mass of 200 g. From equilibrium position the mass
is further pulled down by 2 mm and released. The
frequency associated with the system and maximum
energy in the spring are Hz and J,
respectively.

(Take g = 10 m/s?)

54/50

(1) —— and 8 x 1073
54/50
2 T and 8

(3) 104/50 and 2 x 1072

54/50
Tt

and 16 x 1073

4
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Match List-I with List-II.

Q.5

List-I List-1I

A. |sin?wt I. |Periodic with time

period T= T but
®
not simple

harmonic motion
(SHM)

B. | sin®(Qwt) II. | Periodic with time
2

period T= T but
®

Not SHM

C. |sin(wt)+cos(nwt) |III. | Periodic with time
. T
period T= p and

SHM

D. | coswt+ cos2mt Iv.

Non-periodic

Choose the correct answer from the options given
below :

(1) A-111, B-1, C-1V, D-II (2) A-11, B-I, C-III, D-IV
(3) A-IIL, B-1I, C-1V, D-I (4) A-11, B-1, C-1V, D-III

A uniform disc of radius R and mass M is free to
oscillate about the axis A as shown in the figure. For
small oscillations the time period is

(g is acceleration due to gravity)

A [ x
V)
R
M
(1) 2 i—g (2) 2n %

3R 3R
(3) 2t/ 35 (@) 2m/ 5
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Q.6 The equation of motion of a particle is given by (1) 0.75 @75 ()15 (4) 120
x = asin(50t + /3) cm. The particle will come to rest F] 4
at time t; and it will have zero acceleration at time El=%
tp. The t; and t, respectively are Q.11 Using a simple pendulum experiment g is

Q.7

Q.8

Q.9

Q.10

T TU
(Dﬁ&%s

T TU
(3)%5,2—55

As shown in the figure, a spring is kept in a
stretched position with some extension by holding
the masses 1 kg and 0.2 kg with a separation more
than spring natural length and are released.
Assuming the horizontal surface to be frictionless,
the angular frequency (in SI unit) of the system is :

k=150 N/m
Lkg —TTITY— 200 g
(1)20 )5 (3) 30 (4) 27

A cylindrical block of mass M and area of cross
section A is floating in a liquid of density p and with
its axis wvertical. When depressed a little and
released the block starts oscillating. The period of
oscillation is

pA 2M
(1) 2n Mg 2)n m
pA
3) 2n E @4)n Mg
[EikE
=
E 7

A spring of force constant 15 N/m is cut into two
pieces. If the ratio of their lengths is 1:3, then the
force constant of smaller piece is N/m.

(120 (2) 45

(3) 60 (4) 15

A simple pendulum of string length 30 cm performs
20 oscillations in 10 s. The length of the string
required for the pendulum to perform 40 oscillations
in the same time duration is cm. [Assume
that the mass of the pendulum remains same.]

Q.12

Q.13

Q.14

determined by measuring its time period T. Which
of the following plots represent the correct relation
between the pendulum length L and time period T ?

1/T?
c
1/T?

M
L L

@) = (@)
L

The kinetic energy of a simple harmonic oscillator
is oscillating with angular frequency of 176 rad/s.
The frequency of this simple harmonic oscillator is

Hz. [take m= 2—72]

(1) 88 (2) 14 (3)28 (4) 176
= .l"E|
=

A block of mass 2 kg is attached to one end of a
massless spring whose other end is fixed at a wall.
The spring-mass system moves on a frictionless
horizontal table. The spring's natural length is 2 m
and spring constant is 200 N/m. The block is pushed
such that the length of the spring becomes 1 m and
then released. At distance x m (x < 2) from the wall,
the speed of the block will be

(1) 10[1-(2 —x)Z]% m/s

(2) 10[1-(2 —X)Z]; m/s
(3) 10[1-(2-x)?| m/s
(4) 10[1-(2-x)?]%> m/s

Two simple pendulums having lengths 1; and 1, with
negligible string mass undergo angular
displacements 6; and 6,, from their mean positions,
respectively. If the angular accelerations of both
pendulums are same, then which expression is
correct?

P-2
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Q.15

Q.16

Q.17

(1) 041, = 0,1,
3 91122 = e2112

(2) 841, = 6,1,
4) e1112 = 92122
[OLA00]

K [m]~*

(506050 M

Two blocks of masses m and M, (M > m), are
placed on a frictionless table as shown in figure. A
massless spring with spring constant k is attached
with the lower block. If the system is slightly
displaced and released, then (p = coefficient of
friction between the two blocks)

A. The time period of small oscillation of the two

(m+M)
blocks is T=2n K
B. Th lerati ’fthblk'——kX
- The acceleration of the blocks is a=-p—— (x
= displacement of the blocks from the mean
position)
C. The magnitude of the frictional force on the
upper block is My
PP M+m
D. The maximum amplitude of the upper block, if it
. bM+m)g
does not slip, is —x

E. Maximum frictional force can be p(M + m)g.
Choose the correct answer from the options given
below :

(1) B, C, D Only
(3) A, B, D Only

(2) C, D, E Only

(4) A, B, C Only
[E1E5
&

A particle is subjected to two simple harmonic

motions as : x; = \/7 sin 5t cm and
. T . .
Xy = 2\/7 sin <5t + §>cm where x is displacement

and t is time in seconds. The maximum acceleration
of the particle is x x 1072 m s™2. The value of x is :

1) 5v7 3)25v7 (4175

oD

(2) 125

=

Given below are two statements: one is labelled as
Assertion (A) and the other is labelled as Reason
R).

Assertion (A): Time period of a simple pendulum is
longer at the top of a mountain than that at the base
of the mountain.

Reason (R): Time period of a simple pendulum
decreases with increasing value of acceleration due
to gravity and vice-versa.

Q.18

Q.19

Q.20

In the light of the above statements, choose the most
appropriate answer from the options given below :

(1) Both (A) and (R) are true but (R) is not the
correct explanation of (A).

(2) (A) is true but (R) is false.

(3) Both (A) and (R) are true and (R) is the correct
explanation of (A).

(4) (A) is false but (R) is true.

Given below are two statements. One is labelled as
Assertion (A) and the other is labelled as Reason
R).

Assertion (A): Knowing initial position x, and
initial momentum p, is enough to determine the
position and momentum at any time t for a simple
harmonic motion with a given angular frequency o.
Reason (R): The amplitude and phase can be
expressed in terms of x; and py.

In the light of the above statements, choose the
correct answer from the options given below :

(1) (A) is true but (R) is false

(2) Both (A) and (R) are true but (R) is NOT the
correct explanation of (A)

(3) (A) is false but (R) is true

(4) Both (A) and (R) are true and (R) is the correct
explanation of (A)

Section B (Numerical)

The velocity of a particle executing simple
harmonic motion along x-axis is described as
v? =50 — x2, where x represents displacement. If the

. . L X .
time period of motion is 7 s, the value of x is

7

The displacement of a particle, executing simple
harmonic motion with time period T, is expressed as
x(t) = Asin ot,
maximum value of potential energy of this oscillator
is found at t = T/2B. The value of B is

where A is the amplitude. The

P-3
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ANSWER KEY

Section A (MCQ)

Ques. | 1 2 3|45 6 7 8|9 10|11
Ans. | 3 | 3 1 1 1 1 3 13| 3 2 1
Ques. | 12 | 13 | 14 | 15 | 16 | 17 | 18

Ans. | 2 |1 | 1|3 | 4|3 | 4

Section B (Numerical)

Ques. | 19 | 20
Ans. | 44 | 2




