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Vertical displacement of a plank with a body of mass m on it is varying according to
law y = sin ot + v/3cos ot. The minimum value of o for which the mass just breaks
off the plank and the moment it occurs first after t = 0, are given by:(y is positive
vertically upwards)

@ [L2x 0Lif CNEERE ONTN

Four simple harmonic vibrations X1 = 8 sin ot, x> =6 sin (ot + ©/2), X3 = 4 sin (ot +
n)andxs = 2 sin (ot + 3n/2) are superimposed on each other. The resulting-amplitude
and its phase difference with x arerespectively:

(2) 20 tan™* (3) (b) 425" () 20 tan’(2) () 4VD 5

Two linear simple.harmonic motions of equal amplitude and-frequency are impressed
on a particle along-x"and.y axis respectively. The initial'phase difference between
them'isin/2, The resultant path followed by the particle is:

(a)a'circle~_(b) a straight line (c)an ellipse (d) a parabola

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

() 0.9 sec (b) 1.8 sec (c) 2.7 sec (d) 3.6 sec

A pendulum has time period T for small oscillations. An obstacle P is situated below
the point of suspension O at a distance 3l/4. The pendulum is released from rest.
Throughout the motion the moving string makes small angle with vertical. Time after
which the pendulum returns back to its initial position is:
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Q6.

Q7.

Q8.

Qo.

Q 10.

@T (b) > (©= ()=

Time period of a simple pendulum of length L is T;and Time period of a uniform rod
of the same length L pivoted about one end and oscillating in a vertical plane is T,.
Amplitude of oscillations in both the cases is small. Then T, /T, is

(@) \E (b) 1 (©) \E (d) Jg

The period of oscillation of simple pendutum of length L suspended from theroof of
the vehicle which moves without friction, down an-inclined plane of inclination o, is
given by:

(a) 271\’ g c<L)s a (b) Zn\/ gs?na (C) 2n \/g (d) gn g t:n a

A ball is suspended by an inextensible thread of length. I.from/a/point on a vertical
wall. The ball(is displaced away from the wall such-that'the-thread makes a very small
angle with-it and then-left-free. Assuming the collision of the ball with the wall to be
perfectly elastic, the time period of theresulting oscillations is

(a)T=27r\/§ (b)T:n\E (c)T:Zn\/% d)T=0

A solid sphere (M).attached to'a massless spring (K) can roll without slipping along a
horizontal surface: Ifthe system is released after an initial stretch, the time period
will be=

(2)2m \/% (b) Zn\/g <c>sz% (d)zﬂ\/g

The pulley shown in figure has a MOI | about its axis and mass M. Find the time
period of vertical oscillations of its COM. The spring has a spring constant k and the
string does not slip over the pulley
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Q11.

Q12

Q 13.

Q 14.

(a)2n j;:“,j (b) Zn@ <c>sz§ (d)zﬂ\/g

Iny=Asinwt+A sin(wt + 2?”)match the following table:
Column-1 Column-l|
(A)Motion (P) is periadicbut not SHM
(B) Amplitude (Q).is SHM
(C) Initial phase (R)A
(D) Maximum velocity (S) m/3
(T) wAl2
(Y) None
A uniform meter scaleis balanced.onfixed semicircular ¢ylinder. of radius 30 cm as

shown. One end of scale is slightly depressed and.released. Time period of oscillation
is

im >
[ 1

[

"= R=30cm

() x (0)‘n2 () n/3 (d) n/4

A uniform rod of mass.m = 1.5 kg suspended by two identical threads 90 cm as in
figure-Then find time period of oscillation of rod

L]
¥
]

\
@2s (b)2.1s (c)24s (d)19s

A compound pendulum of mass 1kg is made to oscillate at distances 20 cms and
40cms on both sides of the center of gravity. The time period is 1.5 sec in both cases.
Its M.1. about the axis through the center of gravity in

kg x m2units is-

(@)2x 1072 (b) 4 x 1072 (c)8x 1072 (d) 800
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Q 15. A hollow metal sphere is filled with water and hung by a long thread. A small hole is

drilled at the bottom through which water slowly flows out. Now the sphere is made to
oscillate, the period of oscillation of the pendulum —

(a) Remains constant (b) Continuously decreases
(c) Continuously increases (d) First increases and then decreases
Answer Key
Q1 a Q.2 d Q3 a Q4 b Q5 b
Q6 c Q.7 a Q8 b Q9 c Q.10 a
Q.11 A(Q), B(R), C(S), D(U) | Q.12 ¢ Q.13 d Q.14 ¢
Q.15 d
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Q1) Vertical displacement of a plank with a body @s m on It Is varying
|

according to law y = sin ot + v/3cos ot. The value of o for which
the mass just breaks off the plank and the mor ccurs first after t = 0, are
given by:(y Is positive vertically upward 0 % maximumn at
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Q2) Four simple harmonic vibrations x; = 8 sin ®; sin (ot + ©/2), X5
4 sin (ot + n)andx, = 2 sin (ot + 31/2) are Imposed on each other.
The resulting amplitude and its phase differel ce with x; are respectlvely

W (©
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) W T

(c) 20 tan! % L/(d)/ W2,




Q3) Two linear simple harmonic motions of equal amp!
Impressed on a particle along x and y axis respective
between them is ©t/2. The resultant path follc%e

.= A g\h(‘3+

n[\, nd frequency are
The-initial phase difference

a\particle 1s:

|

Q

~/

I SAS
o0 (OO
(a) 3L = a stra@ ellipse (d) a parabola
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Q4) A simple pendulum (whose length is less than that© cond's pendulum) and

a second's pendulum starts swinging in phase. The
Interval of 18 second from the start. The period
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Q5) A pendulum has time period T for small oscillations. An.obstacle P is situated
below the point of suspension O at a distance 3é/4. ndulum is released from
rest. Throughout the motion the moving string angle with vertical.

Time after which the pendulum returns back<\i position Is:

Sd| DIV = zm [ZAS
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Q7) The period of oscillation of simple pendulum of
roof of the vehicle which moves without friction, do

Inclination a, is given by: /xﬂ

suspended from the
ined plane of

&P

L
(d) 2T \[g tan a



vertical wall. The ball is displaced away from the w t the thread makes a

Q8) A ball 1s suspended by an inextensible thread of Ieng\t}‘%%om a pointon a
very small angle with it and then left free. ASSU% llision of the ball with

the wall to be perfectly elastic, the time per lting os /lllatlons IS
/@K-}: »og_‘d\ac)( N ‘H'\.\
S{Rhc,c 0—% ‘Oﬂw\

©OT=2r |~ (d)T=0




along a horizontal surface. If the system is released itial stretch, the time

X thﬁ—\«Ahn LGh ‘0075'\0»)
o

2N,

Q9) A solid sphere (M) attached to a massless sprin oll without slipping
arte
0 X

period will be—




Q10) The pulley shown in figure has a MOI | about | s d mass M. Find the
time period of vertical oscillations of its COM. The a spring constant k
and the string does not slip over the pulley

\/;QoCl-la cjc }omn-} 0O = Q




Q11) Iny = Asin ot +Asm a)t + match the fol

— S\h
/J”}\‘\‘ °Column I g Wn 1l
(A)Motlon P) is pe |o@%@ t SHM

(B) Amplltude AQV

(C) Inltla ¢ ‘
‘,&&. /3
IOC|ty (T) w Al2

@ ®% (U) None




Q12) A uniform meter scale is balanced on fixed se cylinder of radius 30
cm as shown. One end of scale is slightly depre d. Time period of

oscillation is R0
c\ @ CM»
4

o = x@?

(b) /2 < R=300m
(T3 \}s @
(d) 1ﬂ4@@ A = TA <
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Q13) A uniform rod of mass m = 1.5 kg suspended Identical threads 90 cm
as In figure. Then find time period of oscillation
D
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Q14) A compound pendulum of mass 1kg is made to oscillate at distances 20 cms
and 40cms on both sides of the center of gravity. The t% lod 1s 1.5 sec in both

cases. Its M.1. about the axis through the center of gravity.i
kg x m2units is- % N
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Q15) A hollow metal sphere is filled with water and hung-by Iong thread. A small
hole is drilled at the bottom through which water lov " out Now the sphere

IS made to oscillate, the period of oscillation P dulum -

(2) Remains constant \%\%ﬁb Z
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(b) Contlnuously
(c) Contin
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