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P-Q1001

The time period for small oscillations of the two blocks will be

’Sm ’Sm




P-Q1001-Solution

Ans [C]
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P-Q1002

A simple pendulum has a period T. It is taken inside a lift moving up with uniform acceleration of g/3. Now its time

period will be ]\G
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P-Q1002-Solution

Ans [C]
Initial Time Period is T
When pendulum present in accelerated system them When object move
with acceleration

- — -

dtheng ~=g a

eff

Lift moving up So g.s = g + g/3 = 4g/3 € When moving up a is opposite

signsog + a

Putting the value of g4 we get |T' = ‘/2—§T




A particle moves with simple harmonic motion in a straight line. In first t s , after starting from rest & A
it travels a distance and in nextt s it travels 2a, in same direction, then ...  [JEE MAINS-2014] =
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P-Solution

KEY: 4

a=A(1-coswT)
3a=A(1-cos2wT)
a=A(2sin’wt)
a=A(2)(4sin* wt cos*wt)
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P-Q1031

A particle executing SHM. of amplitude 4 em and 7 = 4 sec. The
time taken by it to move from positive extreme position to half the

amplitude is

(A) | sec

\M 2/3 sec




P-Q1031-Solution

Ans [C]

Equation of motion y = a.coswt

a | T
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P-Question

The amplitude of a damped oscillator decreases to 0.9 times its original magnitude is 5s. In another

—

10s it will decrease to a times its original magnitude where a equals. [ JEE MAINS- 2013

1) 0.81 2) 0.729 3) 0.6 4) 0.7
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P-Solution

KEY: 2

Amplitude decreases exponentially. In 5s it remains 0.9 times original
magnitude therefore in total 15s it will remains (0.9), (0.9) ,(0.9) times
of original magnitude so it is 0.728 times its original value.

A=Age ¥t P 0.94,=A45e~

and o Ay = Age 15k

Solving P a =0.729



P-Q1033

The periodic time of a body executing simple harmonic motion is 3
sec. After how much interval from time ¢ = 0, its displacement will

be half of its amplitude

I
(A) — sec
8

\\/(C) I sec




P-Q1033-Solution

Ans [C]
Equation of motion y=a sin wt
. . a . 2m 1 . 2m
y=asm—{! = —=4asSm— = —=shm—
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P-Question

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 ..... [ 2000, IIT 99 ]
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P-Solution

KEY: 2
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P-Q1034

A simple pendulum performs simple harmonic motion about X = 0 with an

amplitude A and time period T. The speed of the pendulum at X =A/2 will be
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P-Q1034-Solution

Ans [A]

Velocity of a particle executing S.H.M. is given by

v=mva® —x°’ =2?‘T A:—A_ =2E il =M\E‘

4 f 4 T

At any point x(distance from centre) the velocity will be this



P-Q1035

A body of mass 5 gm is executing SHM. about a point with O
amplitude 10 cm. Its maximum velocity is 100 cmisec. Its velocity will \O© -
—_— N /j
be 50 cmisec at a distance w g‘ - ,:,\_0
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P-Q1035-Solution

Ans [C]

It is given v =100 ¢m / sec , a=10 cm.

miax

- e 10 rad/ sec
= Vmax =0 = @ = TEREl For max velocity y will be zero
Hence v = @y a°’ —j-’z =55} = l{fll-.”"(l{]ll2 —_1-'2

= y= 53 cm




P-Question

A simple pendulum has a time period T, when on the earth’s surface, and T, when taken to

————
——

————

height R above the earth’s surface, where R is the radius of the earth. The value of T,/T,is

1) 1 1 [IIT SCREENING 2001]
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P-Solution

KEY: 2, L4
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P-Q1036

A simple harmonic oscillator has a pcriod of 0.01 sec and an

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

the centre of oscillation is
A) 207 (B) 100

() aom D) 1007



P-Q1036-Solution

Ans [C]

2r 0.2x2mw : _
At centre V,, =d®@ =d. = = 501 =407 For max velocity y will be zero



P-Q1038

A body is executing SSH.M. When its displacement from the mean

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

10 crmsec and 8 emfsec. Then the time period of the body is
2 2
—>C
(A) 27z sec (B) x/2 sec = W S_;/
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P-Q1038-Solution

Ans [C]

Using the eq. of velocity we can calculate w
Vi m\r‘az —_1;'E =10 = my,‘az —[4}: and 8 = mq,"az -(5}3

27
On solving =2 = m*—*—r-*=2 = T = r sec



P-Q1040

If the displacement of a particle executing SHM is given by

y=0.30sm(220¢+0.64) in metre, then the f'r'equ::\iﬁ: and

maximum velocity of the particle is

\/@ 35 Hz, 66 m | s (B) 45 Hz 66 m/s
(C) 58 Hzn3d mls (D) 35 Hz 132 mis
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P-Q1040-Solution

Ans [A]
n= 2 = @ =35 Hz
2z 27

Vimax = @@ =220 %x030m/s=66m/s

Maximum velocity will be at centre where y=0



P-Q1072

A particle in SHM is described by the displacement equation

x(1) = A cos(ax + ). If the initial (¢ = 0) position of the particle is

——

1 cm and its initial ve]crcity is 7T cm/s, what is its amp|itu;:|c=" The

—

angular frequency of the particle is 25~ ¢
(A) 1 cm \,(/85 V‘E cm \ -
(C) 2cm (D) 25 cm
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P-Q1072-Solution

Ans [B]

. -1
Given, v=mgcm/isec, x=1cm and w =15

WS i'az - —— T Given that m is the velocity

and angular frequency

=1=a°-1 =:~a=ﬁcm.



P-Q1074

"\./
The period of a simple pendulum is doubled, when g\
- —
(A) Its length is doubled {2\ \ = 2R /Cg

(B) The mass of the bob is doubled >{
\/(C) Its length is made four times 2_ ¢
(D) The mass of the bob and the length of the pendulum are doubled (‘LT



P-Q1074-Solution

Ans [C]

:r=2;r‘F = Pogaf]
g

For double time period its length is has to be made four times

Remember time period doesn’t depend on the mass suspended.




P-Q1075

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

\/ﬁi) Greater than T (B) Less than T
(C)Equalto T (D) Cannot be compared

1= 27\{% %xﬁk
@O )



P-Q1075-Solution

Ans [A]

Inside the mine g will decrease

hence from T = ZEJI; T increase
g



P-Q1076

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

containing mercury suspended by means of a wire. If a little L
mercury is drained off, the period of pendulum will — ™~ —

ry period of p 1= KW %
(A) Remains unchanged

(D) Become erratic

wAB)  Increase &./I l 3 d}:%\#o\ww b)p \{)')C ) %
(C) Decrease k —/ - C-© ~°f\%

s \)O\)




P-Q1076-Solution

Ans [B]

When a little mercury is drained off, the position of center of gravity of ball

falls (wrt fixed) so that effective length so pendulum increases hence T
increases.




P-Q1077

=

The mass and diameter of a planet are twice those of earth. The M Q) 0
period of oscillation of pendulum on this planet will be (If it is a / p\ &'7-’/5_
second's pendulum on earth) B [}_o)(\\

~———

(A) % sec | \%B'{ E\J— sec

(C) 2 sec (D)
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P-Q1077-Solution

Ans [B]

GM

As we know g=—-
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A seconds pendulum is a pendulum whose period is precisely two seconds.



P-Q1078

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 grm. The new time period will be o e yd

-———__’_’-

(A) 4 sec (B) 1 sec

\M 2 sec (D) 8 sec _Q,




P-Q1078-Solution

Ans [C]

[
T =2z |— It is independent of mass

4



P-Q1099

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

KA) 10% (B) 21%
(C) 30% (D) 50%
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