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PHYSICS

BOOKS - CENGAGE PHYSICS (HINGLISH)

LINEAR AND ANGULAR SIMPLE HARMONIC
MOTION

lllustration

1. What is the time - period of z = A sin(wt + a)?

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_eeBoYsJ458Rx

2. Find time period of the function,

y = sinwt + sin 2wt + sin 3wt

o Watch Video Solution

3. Identify which of the following function represent
simple harmonic motion.

()Y = Ae™ (i) Y = ae

(iii) y = asin® wt (iv) y = asinwt + bcos wt

(v) y = sinwt + bcos 2wt

o Watch Video Solution



https://dl.doubtnut.com/l/_CikHiGpea6h2
https://dl.doubtnut.com/l/_vC080v2sgum9

4. A partical excutes SHM with an angular frequency
w = 4nrad /s. If it is at its extereme position initially,
then find the transition when it is at a distance 1/2/2

times its amplitude from the mean position.

o Watch Video Solution

5. A partical excutes SHM with an angular an amplitude
8m and a frequency 4cm initially, in the possitive
direction , determine its displecement equation and the

maximum velocity and acceleration.

o Watch Video Solution



https://dl.doubtnut.com/l/_0erR4zKvaRJ0
https://dl.doubtnut.com/l/_cyLCunv4jMUD

6. A particle executing SHM oscillates be between two
fixed points separated by 20cm . If its maximum velocity
be 30cm / s. Find its velocity when its displacement is 5em

from its mean position.

° Watch Video Solution

7. A partical excuting SHM with time period of 2s: Find the
time taken by it to move from one amplitude t half the

amplitude posituion.

o Watch Video Solution



https://dl.doubtnut.com/l/_vl0y3pSXrzJH
https://dl.doubtnut.com/l/_JDM4xKgt60Vj

8. Write the equation of SHM for the situations show

below:
t=0
‘_———
“a. | } -+
x=-A x=0 x=A4
t=0
—
b. ¢ - } 4
x=-A x=0 | x=A
t=0
&
c. | t —— 1
x=-—4 x=0 A2 x=4

o Watch Video Solution

9. A partical of massm = lkg oscillates simple

harmonically with angular frequency lrad/s. Find the


https://dl.doubtnut.com/l/_SU7pcuhmNTyC
https://dl.doubtnut.com/l/_VA1UmYhSd1wW

phase of the partical at ¢ = 1s and 2s. Start calculating
time when the partical moves up passing through the

mean position.

o Watch Video Solution

10. If x = A/2att =0, Find phase constant
(a inzx = Asin(wt + ), att = 0, a partical excuting

SHM is going along

o Watch Video Solution

11. Shows the displacement time graph of a particle
executing SHM with a time period T'. Four points 1, n2, 3

and 4 are market on the graph where the displacement is


https://dl.doubtnut.com/l/_VA1UmYhSd1wW
https://dl.doubtnut.com/l/_mKWIcJig1fD3
https://dl.doubtnut.com/l/_9CSfdhXp5Vcl

half that of the amplitude.

a. Identify the point of same displacement but with
opposite direction of motion . Find the time difference
between them.

b. Identify the point where the particles move in the same

difference. Find the time difference between them.

o Watch Video Solution



https://dl.doubtnut.com/l/_9CSfdhXp5Vcl

12. A partical excutes SHM with same frequency and
amplitude along the same straight line. They cross each
other , at a point midway between the mean and the
exterme position. Find the Phase difference between

them.

o Watch Video Solution

13. A particle executes SHM with amplitude A and angular
frequency w. At an instant the particle is at a distance
A /5 from the mean position and is moving away from it.
Find the time after which it will come back to this position
again and also find the time after which it will pass

through the mean position.

| - |


https://dl.doubtnut.com/l/_eci1hBfptNoS
https://dl.doubtnut.com/l/_KOG8aTBWZLHX

l &J Watch Video Solution I

14. two particle executing SHM with same frequency and
amplitudes A and 2A on same straight line with same
mean position cross each other in opposite direction at a
distance A /3 from mean position. Find the phase

difference in the two SHM s.

° Watch Video Solution

15. A particle of mass 0.50 kg executes a simple harmonic
motion under a force F' = — (50Nm_1)m. If it crosses
the centre of oscillation with a speed of 10ms !, find the

amplitude of the motion.

Y. l


https://dl.doubtnut.com/l/_KOG8aTBWZLHX
https://dl.doubtnut.com/l/_9tuakfe1iWgl
https://dl.doubtnut.com/l/_7E12kx0X4UFa

| ¥ VWatch Video >Solution J

16. A 20g partical is oscillating simple barmonically with a
period of 2second and maximum kinetic energy 2J. The
total machanical energy of the partical is zero , find

a Amplitude of oscillation

b. potential energy as a punction of displacement x

relative to mean position.

o Watch Video Solution

17. A body is executing SH M under action of the a force
of whose maximum is 50/N. magnitude of force acting on

the particle at the time when its energy is half kinetic


https://dl.doubtnut.com/l/_7E12kx0X4UFa
https://dl.doubtnut.com/l/_WHD3DOJTVclu
https://dl.doubtnut.com/l/_4xoFcmw3jAQB

energy and half potential is (Assume potential energy to

be zero at mean position).

° Watch Video Solution

18. A point particle if mass 0.1kg is executing SHM of
amplitude 0.1m. When the particle passes through the
mean position, its kinetic energy is 8 x 10~ 3J. Write
down the equation of motion of this particle when the

initial phase of oscillation is 45°.

° Watch Video Solution

19. If a particle moves in a potential energy held

U = U, — ax + bz?, where are a and b particle constants


https://dl.doubtnut.com/l/_4xoFcmw3jAQB
https://dl.doubtnut.com/l/_DHmK7oKMPSfa
https://dl.doubtnut.com/l/_ev2gFIlz3rxy

obtain an expression for the force acting on if as a
function of position. At what point does the force vanish?
Is this a point of stable equilibrium ?

Calculate the force constant and frequency of the particle.

o Watch Video Solution

20. A partical executes SHM with an amplltude of 10cm
and friquency 2H z, att = 0, the partical is at point where
potential energy and kinetic energy are same. Find the

equation of displacement of partical.

o Watch Video Solution



https://dl.doubtnut.com/l/_ev2gFIlz3rxy
https://dl.doubtnut.com/l/_VWF78z9bDVCF

21. A particle of mass 0.2kg undergoes SHM according to
the equation z(t) = 3sin(nt + 7 /4).

i. What is the total energy of the particle if potential
energy of zero at mean position ?

ii. What are the kinetic and potential energies of particle
at timet = 1s?

iii. At what time instants is the particles energies purely

kinetic?

o Watch Video Solution

22. A particle of mass 0.2kg executes simple harmonic
motion along a path of length 0.2m at the rate of 600

oscillations per minute. Assume at t = 0. The particle


https://dl.doubtnut.com/l/_SvqhNgTgbm5O
https://dl.doubtnut.com/l/_9m9fCy60vM9I

start SHM in positive direction. Find the kinetic potential
energies in joules when the displacement is x = A /2

where, A stands for the amplitude.

o Watch Video Solution

23. A point particle if mass 0.1kg is executing SHM of
amplitude 0.1m. When the particle passes through the
mean position, its kinetic energy is 8 X 10 3J. Write
down the equation of motion of this particle when the

initial phase of oscillation is 45°.

o Watch Video Solution



https://dl.doubtnut.com/l/_9m9fCy60vM9I
https://dl.doubtnut.com/l/_gByibRH1sbQv

24. A particle of mass m is located in a unidimensional
potential field where potential energy of the particle
depends on the coordinates
zas:U(xz) = Uy(1 — cos Azx), Uy and A constants.

Find the period of small oscillation that the particle

performs about the equilibrium position.

o Watch Video Solution

25. Find the amplitude of the simple harmonic motion
obtasined by combining the motions
z1 = (2.0cm)sinwt

0y
and xy = (2.0cm)sin(wt + §>

o Watch Video Solution



https://dl.doubtnut.com/l/_i7jaw8YlRfXy
https://dl.doubtnut.com/l/_dqPEDOcH1jAJ

26. x; = 3sinwt = x5 = 4coswt. Find (i) amplitude of

resultant SHm, (ii) equation of the resultant SHm.

o Watch Video Solution

27. Two partical A and B execute simple harmonic
motion according to the equation y; = 3sinwt and
Yo = 4sinfwt + (7 /2)] + 3sinwt. Find the phase

difference between them.

o Watch Video Solution



https://dl.doubtnut.com/l/_dqPEDOcH1jAJ
https://dl.doubtnut.com/l/_pXXcV0YVKdoZ
https://dl.doubtnut.com/l/_TuN9QyQpGJFv

28. If the displacement of a moving point at any time is
givenby an equation of the form
y(t) = acoswt + bsinwt, shown that the motion is
simple harmonic . If a=3m,b=4m and w= 2
determine the period , amplitude, maximum velocity and

maximum acceleration.

o Watch Video Solution

29, If two SHMs are repersented by
y1 = 10sin(47 + 7 /2) and

Yo = 5(sin 2t + /8 cos 27rt), compare their amplitudes .

° Watch Video Solution



https://dl.doubtnut.com/l/_JK7Mz7k3k8SS
https://dl.doubtnut.com/l/_kbGWFXprrxPm
https://dl.doubtnut.com/l/_tztXFrbhV2Sh

30. A force ' = — 10z + 2 acts on a particle of mass
0.1kg where x is in m and F in newton. If is released from
rest at x = 0, find:

a. Amplitude:

b. Time period:

c. Equation of motion.

o Watch Video Solution

31. A person normally weighing 60kg stands on a

plateform which oscillates up and down har monically at a

1

frequency 2.0sec”~ and an amplitude 5.0cm . If a

machine on the plateform gives the person's weight


https://dl.doubtnut.com/l/_tztXFrbhV2Sh
https://dl.doubtnut.com/l/_biDlkLK81Den

against time deduce the maximum and minimum reading

it will shown, Takeg = 10m/sec2.

O Watch Video Solution

32. A spring of stiffness constant k£ and natural length [ is
cut into two parts of length 3l /4 and /4, respectively,
and an arrangement is made as shown in figure . If the

mass is slightly displaced , find the time period of


https://dl.doubtnut.com/l/_biDlkLK81Den
https://dl.doubtnut.com/l/_PDwTTwDHLwRU

oscillation.

(3/4)1

k, = (4/3)k

o Watch Video Solution

33. A particle of mass m is attached with three springs
A, B and C of equal force constancts k£ as shown in

figure. The particle is pushed slightly against the spring C


https://dl.doubtnut.com/l/_PDwTTwDHLwRU
https://dl.doubtnut.com/l/_gkl5iSUBPwEd

and released. Find the time period of oscillation.

o Watch Video Solution



https://dl.doubtnut.com/l/_gkl5iSUBPwEd
https://dl.doubtnut.com/l/_51X7tFirQ2An

34. Two light spring of force constants k1 and k2 and a
block of mass m are in the line AB on a smooth horizontal
table such that one end of each spring is fixed on right

supports and the other and is free as shown in figure

v

k

I
|
I

k

QUL

The distance CD between the free ends of the spring is
60cm. If the block
(ki = 1.8N /m, ky = 3.2N /m and m = 200g). Is the

motion simple harmonic?

o Watch Video Solution



https://dl.doubtnut.com/l/_51X7tFirQ2An

35. figure shown a partical mass m = 100g attaches with
four identical spring , each of length [ = 10cm . Initical
tension in each spring is Fy = 25N. Neglecting gravity ,
Calculate the period of small obscillation of the article

along a line perpenducular to the plane of the figure .

oy

o Watch Video Solution



https://dl.doubtnut.com/l/_bXwEThtlyNcX

36. Find the time period of m if pulley P is light and small.

o Watch Video Solution



https://dl.doubtnut.com/l/_XoZqzwpRBIeb

37. A solid cylinder of mass m is attached to a horizontal
spring with force constant k. The cylinder can roll without
slipping along the horizontal plane. (See the
accompanying figure.) Show that the center of mass of

the cylinder executes simple harmonic motion with a

/3
period T' = 2w %, if displaced from mean position.

° Watch Video Solution



https://dl.doubtnut.com/l/_sLKhT7RDZuEN

38. figure (a) and (b) represent spring- block system. If m is

displacement slightly , find the time period of oscillation

of the system.

AN

%

<

(a) | (b)

o Watch Video Solution

39. Two identical balls A and B eavh of mass 0.1kg are
attached to two identical mass less is springs. The spring-
mass system is consetrained to move inside a right

smooth pipe bent in the form of a circle as shown in


https://dl.doubtnut.com/l/_qtQ7RVdKnDYn
https://dl.doubtnut.com/l/_qf34FoS8QrFR

figure . The pipe is fixed in a horigental plane. The center
of the balls can move in a circle of radius 0.06m. Each
spring has a natural length of 0.06mm and force constant
0.1N /m. Initially, both the balls are displaced bu an
angle # = 7 /6 dadius withrespect to diameter PQ of the
circle and released from rest.

a. Calculate the frequency of oscillation of the ball B.

b. What is the total energy of the system ?

c. Find the speed of the bal A when A and B are at the two


https://dl.doubtnut.com/l/_qf34FoS8QrFR

ends of the diameter PQ.

° Watch Video Solution

40.The system shown in the figure can move on a smooth
surface. They are initially compressed by 6¢cm and then

released, then choose the correct options.


https://dl.doubtnut.com/l/_qf34FoS8QrFR
https://dl.doubtnut.com/l/_B8JNuPifMyYm

k =800 N/m

(a) The system performs, SHM with time period 1103

(b) The block of mass 3kg perform SHM with amplitude
dem

( ¢) The block of mass 6kg will have maximum momentum
of 2.40kg — m /s

(d) The time periods of two blocks are in the ratio of

1:4/2

o Watch Video Solution

41. A simple pendulum of length 40 cm oscillates with an

angular amplitude of 0.04 rad. Find a. the time period b.


https://dl.doubtnut.com/l/_B8JNuPifMyYm
https://dl.doubtnut.com/l/_Wma1S6ZiJbSU

the linear amplitude of the bob, c. The speed of the bob
when the strig makes 0.02 rad with the vertical and d. the
angular acceleration when the bob is in moemntary rest.

Take g = 10ms 2.

o Watch Video Solution

42. A ball is suspended by a thread of length | at the point
O on an incline wall as shown. The inclination of the wall
with the vertical is (a)the thread is displacement through
a small angle away from the vertical and (b) the ball is
released. Find the period of oscillation of pendulum.

Consider both cases


https://dl.doubtnut.com/l/_Wma1S6ZiJbSU
https://dl.doubtnut.com/l/_qsGoEII3l3oK

a.a>pf

b.a <

Assuming that any impact between the wall and the ball is

elastic.

o Watch Video Solution



https://dl.doubtnut.com/l/_qsGoEII3l3oK

43. figure show the identical simple pendulums of length.
One is tilled at an angle o and imparted an initial velocity
v; towards mean position and at a velocity vy at an initial
angular displacement B. Find the phase difference in

oscillations of these two pendulums

o Watch Video Solution



https://dl.doubtnut.com/l/_gcsyoeEJsSTg

44. In previous question, if the second pendulum bob is
thrown at velocity v, at an angle 8 from mean position,
but on other side of mean position , find the phase

diffrence in the two SHMs now as show in the figure.

° Watch Video Solution

45. Derive an expression for the angular frequency of

small oscillation of the bob of a simple pendulum when it


https://dl.doubtnut.com/l/_Hj2lWBHfsW5M
https://dl.doubtnut.com/l/_5uRwrN8DEvb9

is immersed in a liquid of density p. Assume the density of

the bob as o and length of the string as [.

O Watch Video Solution

46. What is the period of a pendulum formed by pivoting
a meter stick so that is free to rotate about a horizontal

axis passing through the 75cm mark?

o Watch Video Solution

47. A uniform of radius 5.0cm and mass 200g is fixed at its
centre to a metal wire , the other end of which is fixed to a
celling. The hanging disc is rotate about the wire through

an angle and is released. If the disc makes torsional


https://dl.doubtnut.com/l/_5uRwrN8DEvb9
https://dl.doubtnut.com/l/_robTNA9vNCxY
https://dl.doubtnut.com/l/_Peh8K7KpHlKZ

oscillations with time period 0.20s , find the torsional

constant of the wire.

Lyl

O |

° Watch Video Solution

48. Assume that a tunnel is dug across the earth
(radius=R) passing through its centre. Find the time a
particle takes to cover the length of the tunnel if (a) it is
projected into the tunnel with a speed of , /(gR) (b) it is

released from a height R above the tunnel (c) it is thrown


https://dl.doubtnut.com/l/_Peh8K7KpHlKZ
https://dl.doubtnut.com/l/_bB3O0fGBBnzd

vertically upward along the length of tunnel with a speed

of \/g_R

° Watch Video Solution

49. Consider a solid cylinder of the density ps cross
section area A and h ploating in a liquid of density p; as
shown in figure (p; > ps) . It is depressed sligtly and

allowed to oscillation.

o Watch Video Solution



https://dl.doubtnut.com/l/_bB3O0fGBBnzd
https://dl.doubtnut.com/l/_CxFHj7mj06Sa

50. A V-shaped glass tube of uniform cross section is kept
in a vertical plane as shown. A liquid is poured in the tube.
In equilibrium the level of liquid in both limbs of tube are
equal. Find the angular frequency of small oscillation of

liquid.

\/ 2h
A - -
gsina. sin 3

\/ h
B. 27 - -
gsina. sin 8

h
C.2m - -
\/ 2gsin a. sin 8



https://dl.doubtnut.com/l/_CxFHj7mj06Sa
https://dl.doubtnut.com/l/_Qt8oxHr3ZyHM

D. None of these

Answer: B

o Watch Video Solution

51. Find the amplitude and initial phase of a partical in
SHM, whose motion equation is given as

y = Asinwt + B cos wt

o Watch Video Solution

52. Two simple harmonic motion are represent by the
following equations

y1 = 10sin(7 /4) (12t + 1)


https://dl.doubtnut.com/l/_Qt8oxHr3ZyHM
https://dl.doubtnut.com/l/_Q3uTohj0frfL
https://dl.doubtnut.com/l/_wtG6e3KnlvXN

yo = 5(sin36t + /3 cos 36t)
Here t is in seconds.
Find out the ratio of their amplitudes.What are the time

period of the two motion?

o Watch Video Solution

Solved Example

1. A uniform horizontal plank is resting symmetrically in a

horizontal position on two cylindrical droms , which are
apinning in in opposite direction about their horizontal
axes with equal angular velocity . The distance between
the axes with equal angular velocity. The distance

between the axes is 2L and the coefficient of friction


https://dl.doubtnut.com/l/_wtG6e3KnlvXN
https://dl.doubtnut.com/l/_XPQifZPmHyte

between the plank and cylender is p . If the plank is
displaced slightly from the equilibrium position along its
length and released, show that it performs simple
horizontal motion. Caculate also the time period of

motion.

o Watch Video Solution

2. A uniform plank of mass m, free to move in the
horizontal direction only , is placed at the top of a solid
cylinder of mass 2m and radius R. The plank is attached to
a fixed wall by mean of a light spring constant k. There is
no slipping between the cylinder and the plank , and

between the cylinder and the ground. Find the time


https://dl.doubtnut.com/l/_XPQifZPmHyte
https://dl.doubtnut.com/l/_z3h5pbVO7zsl

period of small oscillation of the system.

kex

° Watch Video Solution

3. A block of mass m hangs by means of a string which
goes over a pulley of mass m and moment of inertia |, as

shown in the diagram. The string does not relative to the


https://dl.doubtnut.com/l/_z3h5pbVO7zsl
https://dl.doubtnut.com/l/_vtsvTOwvxWUK

pulley. Find the frequency of small oscillations.

o View Text Solution



https://dl.doubtnut.com/l/_vtsvTOwvxWUK

4. The pulley shown in figure has a moment of inertias |
about its xis and mss m. find the tikme period of vertical
oscillastion of its centre of mass. The spring has spring

constant k and the string does not slip over the pulley.

o Watch Video Solution



https://dl.doubtnut.com/l/_vtsvTOwvxWUK
https://dl.doubtnut.com/l/_qnoCS91RWRzS

5. An L-shaped bar of mass M is pivoted at one of its end
so that it can freely rotate in a vertical plane, as shown in
the figure

a. Find the value of 6 at equilibrium

b. If it is slightly displacement from its equilibrium

position, find the frequency of oscillation.

o Watch Video Solution



https://dl.doubtnut.com/l/_FOMfuF7akdwi

6. A certain of a perfect gas is enclosed in a cylinder of
volume V), fitted with a smooth heavy piston of mass m
and area a. The piston is displaced through a small
distance downwards so as to compress the gas
isothermally , and find its period . Take the atmospheric

pressure as P, _. ..

o Watch Video Solution

7. A spherical ball of mass m and radius r rolls without
slipping on a rough concave surface of large radius R. It
makes small oscillations about the lowest point. Find the

time period.

o Watch Video Solution



https://dl.doubtnut.com/l/_F7ROUjRamNuj
https://dl.doubtnut.com/l/_2dPwSCaU0bxj

8. A simple pendulum of length L and mass m has a spring
of force constant k connected to it at a distance h below

its point of suspension. Find the frequency of vibrations

of the system for small values of amplitude.

O_

O

o Watch Video Solution



https://dl.doubtnut.com/l/_2dPwSCaU0bxj
https://dl.doubtnut.com/l/_unEy1yKKhox4

9. One end of an ideal spring is fixed to a wall at origin O
and axis of spring is parallel to x-axis. A block of mass
m = lkg is attached to free end of the spring and it is
performing SHM. Equation of position of the block in co-
ordinate system shown in figure is x = 10 + 3sin(10¢).
Here, t is in second and x in ¢m. Another block of mass
M = 3kg, moving towards the origin with velocity
30cm / s collides with the block performing SHM at ¢t = 0
and gets stuck to it. Calculate

L

(a) new amplitude of oscillations,

(b) neweqution for position of the combined body,

( ) loss of energy during collision. Neglect friction.

° Watch Video Solution



https://dl.doubtnut.com/l/_KlmiW4YEmn20

10. A circular spring of natural length [, is cut and weided
with two beads of masses m; and mseach that the such
that the ratio of the original spring is k find the frequency
of oscillation of the heads in a smooth horizontal rigid

tube. Assume m (1) =mand m (2) =3 m.

o Watch Video Solution



https://dl.doubtnut.com/l/_j4D4HK1EVCNT

1. A uniform cylinder of mass m and radius R is in
equilibrium on an inclined by the action of a light spring
of stiffness, gravity and reaction force acting on it .If the
angle of inclination of the plane is ¢ , find the angular

frequency of small oscillation of the cylinder

o Watch Video Solution



https://dl.doubtnut.com/l/_4R4vWXSkSHPO

12. A 2kg mass is attached to a spring of force constant
600N /m and rests on a smooth horizontal surface. A
second mass of 1kg slides along the surface toward the
first at 6m / s.

(a) Find the amplitude of oscillation if the masses make a
perfectly inelastic collision and remain together on the
spring. what is the period of oscillation ?

(b) Find the amplitude and period of oscillation if the
collision is perfectly elastic.

( c) For each case , write down the position x as a function
of time ¢ for the mass attached to the spring, assuming
that the collision occurs at time ¢t = 0. What is the

impulse given to the 2kg mass in each case ?

° Watch Video Solution



https://dl.doubtnut.com/l/_mC220uH5UP52

13. A spring block pendulum is shown in figure . The
system is hanging in equilibrium. A bullet of mass m /2
moving at a speed u bites the block from downwards
direction and gets embedded in it. Find the amplitude of
oscillation of the block now. Also find the time taken by
the block to reach its upper extreme position after hit by

bullet.

Naturallengt =
of spring



https://dl.doubtnut.com/l/_Np7XQkap2HkF

l ) Watch Video Solution

14. Figure shown a spring block system hanging in
equilibrium. The block of system is pulled down by the
distance x and imparted a velocity v in downward
direction as shown in figure. Find the time it will take to
reach its mean position. Also find the maximum distance

to which if will move before returning back towards mean


https://dl.doubtnut.com/l/_Np7XQkap2HkF
https://dl.doubtnut.com/l/_XoqqNiV98y7x

position.

Equilibrium
position

(a)

o Watch Video Solution

15. Figure shown a block P of mass m resting on a smooth
horizontal surface, attached to a spring of force constant
k which is rigidly fixed on the wall on left side, shown in
the figure . At a distance | to the right of the block there is

a rigid wall. If block is pushed towards loft so that spring


https://dl.doubtnut.com/l/_XoqqNiV98y7x
https://dl.doubtnut.com/l/_bEJaE5VJoq50

is compressed by a distance 5//3 and when released, if
will starts its oscillations. If collision of block with the wall
is considered to be perfectly elastic. Find the time period

of oscillation of the block.

o Watch Video Solution

1.i.The acceleration versus time graph of a partical SHM is

shown in the figure . Plot the displacement versus time


https://dl.doubtnut.com/l/_bEJaE5VJoq50
https://dl.doubtnut.com/l/_WrKb3gaCLC0O

graph

(A)

° Watch Video Solution



https://dl.doubtnut.com/l/_WrKb3gaCLC0O
https://dl.doubtnut.com/l/_nqI2GkRewwWt

2. A partical slides back and forth between two inclined

friction lessplanes.

a. If h is the initial height of the partical, the period of
oscillation......

b. Is the motion oscillatory? Is it SHM?

o Watch Video Solution



https://dl.doubtnut.com/l/_nqI2GkRewwWt

3. The equation of displacement of two waves are given as

s _
y1 = 10 Sin(3ﬂ't + E), Yy = 5[Sin37rt + /3 cos 37715]

Then what is the ratio of their amplitudes

o Watch Video Solution

4.Suppose a tunnel is dug along a diameter of the earth.
A particle is dropped from a point a distance h directly
above the tunnel. The motion of the particle as seen from

the earth is

o Watch Video Solution



https://dl.doubtnut.com/l/_UXrFlKw45pFw
https://dl.doubtnut.com/l/_m7RE0YT10iXQ

5. The equation of motion of a particle started at ¢ = O is
given by z = 5sin(20¢ + 7 /3) where x is in centimeter
and t in second. When does particle

(a) first come to rest

(b) first have zero acceleration

(c) first have maximum speed?

° Watch Video Solution

6. A partical starts SHM frommean position O executing
SHM A and B are the two point at which its velocity is zero
It passes through a cartain point O at time

t; = 0.5 and ¢, = 1.5s with a speed of 3m / s.


https://dl.doubtnut.com/l/_B2QAZPdyYNgg
https://dl.doubtnut.com/l/_WgLKtDAgDVx1

ol
Qe
~

Y )

i. The maximum speed ...

ii. ratio AP/ PB .....

o Watch Video Solution

7. If the maximum speed and acceleration of a partical
executing SHM is 20cm /s and 100cm /s, find the time

period od oscillation.

o Watch Video Solution



https://dl.doubtnut.com/l/_WgLKtDAgDVx1
https://dl.doubtnut.com/l/_rPDsnVEYUoop

8. A partical is performing SHM of amplitude 'A" and time
period 't'. Find the time taken by the partical to go from

0— A/2.

o Watch Video Solution

9. A particle of mass 2kg is moving of a straight line under
the actin force F = (8 — 2x)N. It is released at rest from
T = 6m.

a. Is the particle moving simple hormonically.

b. Find the equilibrium position of the particle.

c. Write the equation of motion of the particle.

d. Find the time period of SHM.

o Watch Video Solution



https://dl.doubtnut.com/l/_0cnFHxK0ht8P
https://dl.doubtnut.com/l/_tGtasPltMbf5

10. A partical executing simple harmonic motion has
amplitude of 1m and time period 2s Att = 0, net force on
the partical is zero. Find the equation of displacement of

the partical.

o Watch Video Solution

1. In the previous question, find maximum velocity and

maximum acceleration.

o Watch Video Solution



https://dl.doubtnut.com/l/_tGtasPltMbf5
https://dl.doubtnut.com/l/_EXsq19x9okNU
https://dl.doubtnut.com/l/_wf9Iwsg2SB91

12. A partical in SHM ha a period of 4s .It takes time %; to
start from mean position and reach half the amplitude. In
another case it taken a time ¢, to start from mean

position and reach half the amplitude. Find the ratio

t1/ts

o Watch Video Solution

13. A particle is subjected to two simple harmonic motion
in the same direction having equal amplitudes and equal
frequency. If the resultant amplitude is equal to the
amplitude of the individual motions. Find the phase

difference between the individual motions.

o Watch Video Solution



https://dl.doubtnut.com/l/_4Aa7EB7qun5E
https://dl.doubtnut.com/l/_fNFuavQnFFW0

14. A particle executes SHM of period 1.2s and amplitude
8cm. Find the time it takes to travel 3cm from the positive

extremity of its oscillation. [cos ~'(5/8) = 0.9rad|

° Watch Video Solution

15. A cylinder of mass M and radius R is resting on a
horizontal platform (which is parallel to the x-y plane)
with its axis fixed along the y-axis and free to rotate about
its axis. The platform is given a motion in the x-direction
given by z = A cos(wt). There is no slipping between the
cylinder and platform. The maximum torque acting on the

cylinder during its motion is ...

S l


https://dl.doubtnut.com/l/_fNFuavQnFFW0
https://dl.doubtnut.com/l/_OL6HF5sLRbaw
https://dl.doubtnut.com/l/_iJD7SC7tuEm6

| ¥ VWatch Video >Solution J

16. The figure shows the displacement-time graph of a
particle executing SH M. If the time period of oscillation

is 2s, then the equation of motion is given by

107
(mm)
.
X = 0 \/ us)

o Watch Video Solution

17. A boby excuting SHM has its velocity its

10cm / see and 7cm /see when its displacement from


https://dl.doubtnut.com/l/_iJD7SC7tuEm6
https://dl.doubtnut.com/l/_gXOMkPLNOlDb
https://dl.doubtnut.com/l/_4NQ0OT9TPETq

themean positionare 3cm and 4cm , respectively.

Calculate the length of the path.

° Watch Video Solution

18. A body undergoing SHM about the origin has its
equation is given by X = 0.2cos bmt. Find its average

speed fromt = 0 — t = 0.7 sec.

o Watch Video Solution

19. The acceleration-displacement (a — X) graph of a

particle executing simple harmonic motion is shown in


https://dl.doubtnut.com/l/_4NQ0OT9TPETq
https://dl.doubtnut.com/l/_bEShiHAi9bhg
https://dl.doubtnut.com/l/_ri0dKkofpBIj

the figure. Find the frequency of oscillation.

o Watch Video Solution

20. A block is kept on a horizontal table. The stable is
undergoing simple harmonic motion of frequency 3Hz in
a horizontal plane. The coefficient of static friciton

between block and the table surface is 0.72. find the


https://dl.doubtnut.com/l/_ri0dKkofpBIj
https://dl.doubtnut.com/l/_b9QC43w6s4J0

maximum amplitude of the table at which the block does

not slip on the surface.

° Watch Video Solution

21. A linear harmonic oscillator has a total mechanical
energy of 200J. Potential energy of it at mean position is
50J. Find

(i) the maximum kinetic energy,

(i)the minimum potential energy,

(iii) the potential energy at extreme positions.

o Watch Video Solution



https://dl.doubtnut.com/l/_b9QC43w6s4J0
https://dl.doubtnut.com/l/_MlWLpB6sRIgo

22. The potential energy of a particle oscillating along x-
axis is given as

U=20+ (z —2)°

Here, U is in joules and x in meters. Total mechanical
energy of the particle is 36J.

(@) State whether the motion of the particle is simple
harmonic or not.

(b) Find the mean position.

(c) Find the maximum kinetic energy of the particle.

° Watch Video Solution

23.x; = 3sinwt

zy = bsin(wt + 53°)


https://dl.doubtnut.com/l/_8wQeBKT5FJvQ
https://dl.doubtnut.com/l/_ftEf5bdXDkjK

x3 = — 10coswt

Find amplitude of resultant SHM.

° Watch Video Solution

1. A block of mass m is suspended from the ceiling of a
stationary standig elevator through a spring of spring
constant k. Suddenly, the cable breaks and the elevator
starts falling freely. Show that the bklock now executes a

simple harmonic motion of amplitude m% in the elevator

o Watch Video Solution



https://dl.doubtnut.com/l/_ftEf5bdXDkjK
https://dl.doubtnut.com/l/_JWyKixNPmlds

2. The left block in filgure collides inelastically with the
right block and sticks to it. Find the amplitude of the

resulting simple harmonic motion.

m m k |:

o Watch Video Solution

3. A ball of a mass m is connected to two rubber bands of
length L, each under tension T as shown in figure . The
ball is displaced by a small distance y perpendicular to the
length of the rubber band. Assuming the tension does

not change , shown that (a) the restoring force is


https://dl.doubtnut.com/l/_24EoCi4Nq1vs
https://dl.doubtnut.com/l/_792CU9s8UaHL

— (2T /L)y and (b) the system exhibits simple harmonic

motion with an angular frequency w = /2T /mLs.

o Watch Video Solution

4. A mass M attached to a spring oscillation with a period
of 2s. If the mass is increased by 2kg , the period
increases by 1s, find the initial mass m assuming that

Hooke's low is obeyed.

o Watch Video Solution



https://dl.doubtnut.com/l/_792CU9s8UaHL
https://dl.doubtnut.com/l/_jIg1GXVFl5NC

A horizontal rod of mass m and length L is pivoted at one
end The rod's other end is supported by a spring of force
constant k. The rod is displaced by a small angle 6 from its
horizontal equilibrium position and released. The angular

frequency of the subsequent simple harmonic motion is

o Watch Video Solution



https://dl.doubtnut.com/l/_jIg1GXVFl5NC
https://dl.doubtnut.com/l/_gE64VeAOnerQ

6. A pendulum has a period T' for small oscillations. An
obstacle is placed directly beneath the pivot, so that only
the lowest one - quarter of the string can follow the
pendulum bob when it swings to the left of its resting
position. The pendulum is released from rest at a certain
point. How long will it take to return to that point again ?
In answering this question, you may assume that the

angle between the moving string and the vertical stays


https://dl.doubtnut.com/l/_kRV3NHG4TeVn

small throughout the motion.

o Watch Video Solution

7. A horizontal spring block system of mass M executes

simple harmonic motion. When the block is passing


https://dl.doubtnut.com/l/_kRV3NHG4TeVn
https://dl.doubtnut.com/l/_OLB9k4PqlRKu

through its equilibrium position, an object of mass m is
put on it and the two move together. Find the new
amplitude and frequency of vibration. Given, k is the

spring constant of the system.

o Watch Video Solution

8. A spring of spring constant 200NV /m has a block of
mass 1kg hanging at its one end and form the other and
the spring is attached to a celling of an elevator. The
elevator rises upwards with an acceleration of g /3.

When acceleration is suddenly ceased , then what should

be the angular frequency and elongation during the time


https://dl.doubtnut.com/l/_OLB9k4PqlRKu
https://dl.doubtnut.com/l/_Gt4KhLL3Nvvc

when the elevator is accelerating?

T g/3

o Watch Video Solution

9. With the assumption of no slipping, determine the
mass m of the block which must be placed on the top of a

6kg cart in order that the system period is 0.75s. What is


https://dl.doubtnut.com/l/_Gt4KhLL3Nvvc
https://dl.doubtnut.com/l/_J5QJFBpdcqPB

the minimum coefficient of static friction u, for which the
block will not slip relative to the cart is displaced 50mm

from the equilibrium position and released? Take

(g =9.8m/s%).

° Watch Video Solution

10. A simple pendulum of length | swings from a small
angle 6 . Its swinging is constrained by the smooth
inclined planes OP and PC. Assuming elastic collision of

the bob with the plane PC, find


https://dl.doubtnut.com/l/_J5QJFBpdcqPB
https://dl.doubtnut.com/l/_mOCSTAADhi1y

a. angular amplitude for the motion of the bob in the left
hand side of its mean position.

b. time period for a complete cycle of motion of the bob.

o Watch Video Solution

11. A uniform rod of length | is pivoted distance x from the
top of the rod . Neglecting friction find the (a) value of x
for minimum period of oscillation, (b) minimum period of

oscillation of the rod.


https://dl.doubtnut.com/l/_mOCSTAADhi1y
https://dl.doubtnut.com/l/_lXaSePq3egXc



https://dl.doubtnut.com/l/_lXaSePq3egXc

o Watch Video Solution

12. The period of oscillation of a spring pendulum is T. If
the spring is cut into four equal parts, then find the time

period corresponding to each part.

° Watch Video Solution

13. A uniform stick of length | is hinged so as to rotated
about a harmonic axis perpendicular to the stick, at a
distance from the center . Find the value of x, for which

the time period is minimum.

o Watch Video Solution



https://dl.doubtnut.com/l/_lXaSePq3egXc
https://dl.doubtnut.com/l/_lGV8bdkns5sy
https://dl.doubtnut.com/l/_3akMMrrJ8hJv

14. A ball is released in a smooth dimetrical tunnel of
earth
a. After how much time will it pass through the center of
earth?

b. With what speeed will the ball pass the center earth?

o Watch Video Solution

15. A body is in SHM with period T' when oscillated from
a freely suspended spring. If this spring is cut in two parts
of length ratio 1:3& again oscillated from the two the

two parts separatedly, then the periods are T7&T5 then

find T} / To.

I ﬂ Watch Video Solution ]


https://dl.doubtnut.com/l/_3akMMrrJ8hJv
https://dl.doubtnut.com/l/_XoFSZ5rc98yf
https://dl.doubtnut.com/l/_Dbeh44lhxZM6

16. A point mass m is suspended at the end of a massless
wire of length | and cross section. If Y is the Young's
modulus for the wire, obtain the frequency of oscillation

for the simple harmonic motion along the vertical line.

o Watch Video Solution

17.1n the figure shown, the block A of mass m collides with

the identical block B and after collision they stick


https://dl.doubtnut.com/l/_Dbeh44lhxZM6
https://dl.doubtnut.com/l/_ebBpTWCY2J1F
https://dl.doubtnut.com/l/_XinqtfJYeVY2

together. Calculate the amplitude of resulatant vibration.

o Watch Video Solution

18. Figure shown a block P of mass m resting on a smooth
floor at a distance | from a regid wall. Block is pushed
towards right by a distance 3 /2 and released. When block

passes from its mean position another block of mass m;


https://dl.doubtnut.com/l/_XinqtfJYeVY2
https://dl.doubtnut.com/l/_dciQXCJ1HQwq

so that the combined block just collides with the left wall.

o Watch Video Solution

19. Figure shown a block P of mass m resting on a smooth
horizontal ground, attached to one and a spring of force
constant k in netural length. If another block od same
mass and moving with a velocity u towards right is placed
on the block on which stick to it due to friction ,find the

time it will take to reach its exterme position. Also find the


https://dl.doubtnut.com/l/_dciQXCJ1HQwq
https://dl.doubtnut.com/l/_HYZ85GaFmy8c

amplitude of oscillation of the combined mass 2m.

o Watch Video Solution

20. Figure shown a spring block system hanging in
equilibrium. If a velocity vy is imparted to the block in
downwards direction . Find the amplitude of SHM of the

block and the time after which it will reach a point at half


https://dl.doubtnut.com/l/_HYZ85GaFmy8c
https://dl.doubtnut.com/l/_a8t2TNZDA3LF

the amplitude of block

o Watch Video Solution

21. Find the amplitude of the harmonic motion obtained

by combining the motions


https://dl.doubtnut.com/l/_a8t2TNZDA3LF
https://dl.doubtnut.com/l/_ozZVGUCzbE1t

z1 = (2.0cm)sinwt

and o = (2.0cm)sin(wt + 7 /3).

° Watch Video Solution

22.z; = 3sinwtx (2) =4 cos omega t’
Find (i) amplitude of resultant SHM, (ii) equation of the

resultant SHM.

o Watch Video Solution

23. A partical is subjucted to two simple harmonic
motions
x1 = A;sinwt

and zo = Ajsin(wt + 7/3)


https://dl.doubtnut.com/l/_ozZVGUCzbE1t
https://dl.doubtnut.com/l/_coYbGXoiAu69
https://dl.doubtnut.com/l/_VpCw9YTRLvcS

Find(a) the displacement att = 0, (b) the maximum speed
of the partical and ( ¢) the maximum acceleration of the

partical.

o Watch Video Solution

Subjective

1. Arigid rod of mass m with a ball of mass M attached to

the free end is restrained to oscillate in a vertical plane as

shown in the figure. Find the natural frequency of


https://dl.doubtnut.com/l/_VpCw9YTRLvcS
https://dl.doubtnut.com/l/_eRls6JLVSdNw

oscillation.

o Watch Video Solution

2. A rectangular tank having base 15¢m x 20cm is filled
with water (density p = 1000kg/m2) up to 20cm and
force constant K = 280N /m is fixed to the bottom of
the tank so that the spring remains vertical.

This system is in an elevator moving downwards with


https://dl.doubtnut.com/l/_eRls6JLVSdNw
https://dl.doubtnut.com/l/_2OTkLqQMwJi1

acceleration a = 2m / s*. A cubical block of side I = 10cm
and mass m = 2kg is gently placed over the spring and

released gradually, as shown in the figure.

20 cm

a. Calculate compression of the spring in equilibrium
position.

b. If the block is slightly pushed down from equilibrium
position and released, calculate frequency of its vertical

oscillations.

° Watch Video Solution



https://dl.doubtnut.com/l/_2OTkLqQMwJi1
https://dl.doubtnut.com/l/_Ienbf2x9neab

3. A body A mass my; = 1lkg and body B of mass
mo = 4.1kg. The body A perform free vertical harmonic
oscillations with the amplitude 1.6cm and frequency
25H2z. Neglecting the mass of the spring , find the
maximum and m inimum value of force that the system

exerts on the hearing surface.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ienbf2x9neab

4. In the arrangement shown in figure the sleeve M of
mass m = 0.20kg is fixed between two identical springs
whose combined stiffness is equal to £ = 20N /m. The
sleeve can slide without friction over a horizontal bar AB.
The arrrangement rotates with a constant angular
velocity w = 4.4rad /s about a vertical axis passing
through the middle of the bar . Find the period of small
oscillations of the sleeve. At what values of w will there be

no oscillations of the sleeve ?

A M B



https://dl.doubtnut.com/l/_XCAcvcBV6Hg6

o Watch Video Solution

5. A vertical pole of length [, density p , area of cross
section A floats in two immiscible liquids of densities p;
and p,. In equuilibrium possition the bottom end is at the
interface of the liquids. When the cylinder is displaced

vertically, find the time period of oscillation.

Area of
cross section A

° Watch Video Solution



https://dl.doubtnut.com/l/_XCAcvcBV6Hg6
https://dl.doubtnut.com/l/_Bdf8wHoKx1gp

6.1n the shown arrangement, both the spring are in their
natural lengths. The coefficient of friction between m,
and my is . There is no friction between m; and the
surface. If the blocks are displaced slightly, they together

perform simple harmonic motion. Obtain

(a) Frequency of such oscillations.

(b) The condition if the friction force on clock ms is to act
in the direction of its displacement from mean position.

( ) If the condition obtained in (b) is met, what can be

maximum of their oscillations ?

| e |


https://dl.doubtnut.com/l/_snaI8chDMulM

[ W Watch Video Solution ]

7. A uniform dise of mass m and radius R is connected
with two light springs 1 and 2. The springs are connected
at the highest point M and the CM 'N' of the dise. The
other ends of the springs are rigidly attached with vertical
walls. If we shift the C'M in horizontalby a small distance,
the discoscillates simple harmonically. Assuming a perfect
rolling of the dise on the horizontal surface , find the

angular frequency of oscillation.



https://dl.doubtnut.com/l/_snaI8chDMulM
https://dl.doubtnut.com/l/_cGFMBw8dcEPp

o Watch Video Solution

8. Consider a liquid which fills a uniform U - tube uniform
U- tube, as shown in figure , up to a height h. Find
angular the frequency of small oscillation of th eliquid in

the U - tube.

o Watch Video Solution



https://dl.doubtnut.com/l/_cGFMBw8dcEPp
https://dl.doubtnut.com/l/_PzRem3H3KGWL

9. A particle of mass m is located in a unidimensional

potential field where potential energy of the particle

: A B
depends on the coordinates zasU(z) = — — — where
T

A and B are positive constant.

Find the time period of small oscillation that the particle

perform about equilibrium position.

° Watch Video Solution

10. A particle of mass 2kg is moving of a straight line
under the actin force F' = (8 — 2z)N. It is released at
rest from z = 6m.

a. Is the partical moving simple harmonically.

b.Find the equilibrium position of the particle.


https://dl.doubtnut.com/l/_Jn5xwmFDmPY1
https://dl.doubtnut.com/l/_mbf8Tp3C9LG5

c. Write the equation of motion of the partical.

d. Find the time period of SHM.

° Watch Video Solution

11. A body of mass m hangs from a smooth fixed pulley P;
by the inextensible string fitted with the springs of
stiffness ki and ky . The string passes over the smooth
light pulley P, which is connected with another ideal

spring of stiffness ks. Find the period of oscillation of the


https://dl.doubtnut.com/l/_mbf8Tp3C9LG5
https://dl.doubtnut.com/l/_GlbJDZZbvrZn

body.

o Watch Video Solution



https://dl.doubtnut.com/l/_GlbJDZZbvrZn
https://dl.doubtnut.com/l/_f2gD3roHKhkO

12. A block of mass m connected with a smooth prismatic
wedge of mass m is released from rest when the spring is

relaxed. Find the angular frequency of oscillation.

o Watch Video Solution

13. A stepped pulley having mass m redius of gyration k is
connected with two ideal springs of stiffnesws k; and ks

as shown in figure. If the pulley shown in the figure . If the


https://dl.doubtnut.com/l/_f2gD3roHKhkO
https://dl.doubtnut.com/l/_spZiApAXT5S9

pulley rolls without sliding, find the angular frequency of

its oscillation.

o Watch Video Solution

14. A stepped dies of mass M and radius R is pivoted at
its center C smoothly. An inextensible string connected
with a light spring of stiffness k passes over the pulley.
One end of the string is rigidly connected with the

ground and the other end is attached to a body of mass


https://dl.doubtnut.com/l/_spZiApAXT5S9
https://dl.doubtnut.com/l/_PXymLZlOXV7M

m . If the string does not slide on the pulley, find the

angularfrequency of oscillation of the syytem

o Watch Video Solution

15. A disc of mass m hanged by a string is attached at P
and a spring of stiffness k is attached at O. Find the

frequency of small angular oscillation of the disc if the


https://dl.doubtnut.com/l/_PXymLZlOXV7M
https://dl.doubtnut.com/l/_qDaoijr6Mncy

string does not slide over the pulley. Assume [, = MI of

the disc about O.

o Watch Video Solution



https://dl.doubtnut.com/l/_qDaoijr6Mncy

16. A uniform cylinder of length (L) and mass (M) having
cross sectional area (A) is suspended, with its length
vertical, from a fixed point by a massless spring, such that
it is half - submerged in a liquid of density (rho) at
equilibrium position. When the cylinder is given a small
downward push and released it starts oscillating vertically
with small amplitude. If the force constant of the spring is

(k), the prequency of oscillation of the cylindcer is.

o Watch Video Solution

17. Disregading gravity, find the period of oscillation of the
partical connected with four springs as shown in the

figure.


https://dl.doubtnut.com/l/_V69zKWRlLZvu
https://dl.doubtnut.com/l/_m534p76ATHAS

(given:0 = 45°. By = 30°)

o Watch Video Solution

18. A smooth of mass m; is lying on a rigid horizontal
string A bob of mass my hangs from, the ring by an

inextensible light string of length [. Find angular


https://dl.doubtnut.com/l/_m534p76ATHAS
https://dl.doubtnut.com/l/_y9LDrWAOQFG4

frequency of oscillation of the system.

-0 3

‘=

O
M

o Watch Video Solution

19. A smooth piston of mass m area of cross - section A is
in equilibrium in a gas jar when the pressure of the gas is

Py. Find the angular frequency of oscillation of the piston,


https://dl.doubtnut.com/l/_y9LDrWAOQFG4
https://dl.doubtnut.com/l/_lkp4DLGF7HFC

assuming adiabatic Change of state of the gas.

2

o O RSOEe S
e e e i

o Watch Video Solution

20. If velocity of a partical moving along a straight line
changes sinusoidally with time as shown in given graph.

Find the average speed over time interval ¢t =0 to


https://dl.doubtnut.com/l/_lkp4DLGF7HFC
https://dl.doubtnut.com/l/_Z6GHTwL1mJTV

t = 2(2n — 1) second, n being any positive interget.

VA

4 m/s-
2s 6s
45 8s

—4 m/s+

o Watch Video Solution

21.In the figure shown, mass 2m connected with a spring
of force constant k is at rest and in equilibrium. A partical
of mass m is released from height 4.5mg/k from 2m .
The partical stick to the block. Neglecting the duration of

collision find time from the release of m to the moment


https://dl.doubtnut.com/l/_Z6GHTwL1mJTV
https://dl.doubtnut.com/l/_SXMBsVaTeSPu

when the spring has maximum compression.

.m

o Watch Video Solution



https://dl.doubtnut.com/l/_SXMBsVaTeSPu

Single Correct

1. While a particle executes linear simple harmonic motion

A.its linear velocity and acceleration pass through

their maximum and minimum values once in each

oscillation.

B.Its linear velocity and acceleration pass through

their maximum and minimum values twice in each

oscillation.

C.its linear velocity and acceleration pass through

their maximum and minimum values four times in

each oscillation.


https://dl.doubtnut.com/l/_uLzvzt6HLTqN

D.its linear velocity and acceleration always attain

their peak values simlataneaously.

Answer: B

O Watch Video Solution

2. While a particle executes simple harmonic motion, the

rate of change of acceleration is maximum and minimum

respectively at

A. the mean position and extreme positions

B. the extreme positions and mean position

C.the mean position alternatively


https://dl.doubtnut.com/l/_uLzvzt6HLTqN
https://dl.doubtnut.com/l/_kphwj4uFWelq

D. the extreme positions alternatively.

Answer: A

o Watch Video Solution

3. A hollow sphere filled with water through a small body

in it is then hung by a long thread and made to oscillation

As the water slowly force end of the hole at the bottom

the period of oscillation will

A. go on increasing

B. go on decreasing

C. first increases and then decreases

D. first decreases and then increases


https://dl.doubtnut.com/l/_kphwj4uFWelq
https://dl.doubtnut.com/l/_f4aB651QZU76

Answer: D

o Watch Video Solution

4. A simple pendulum oscillates slightly above a large

horizontal metal plate. The bob is given a charge. The

time period

A. has no reffect, whatever be the nature of charge

B. always decreases, whatever be the nature of charge

C. always increases, whatever be the nature of charge

D.a increases or decreases depending upon the

nature of charge.


https://dl.doubtnut.com/l/_f4aB651QZU76
https://dl.doubtnut.com/l/_fK5SIUEykzgm

Answer: B

o Watch Video Solution

5. A block is resting on a piston which executes simple
harmonic motion in vertical plain with a period of 2.0s in
vertical plane at an amplitude just sufficient for the block
to separate from the piston. The maximum velocity of the

piston is

>
N | on
cfa|§

w
|,_.
o
m|§

)
= I
cn|3

N DN

O
(e}


https://dl.doubtnut.com/l/_fK5SIUEykzgm
https://dl.doubtnut.com/l/_gUXynSIUAOwr

Answer: B

o Watch Video Solution

6. The number of independent constituent simple
harmonic motions yielding a resultant displacement

equation of the periodic motion as
.of T .. :
y = 8sin 3 sin(10¢) is
A.8
B.6
C.4

D.3


https://dl.doubtnut.com/l/_gUXynSIUAOwr
https://dl.doubtnut.com/l/_S2K9gKt1ZFkB

Answer: D

o Watch Video Solution

10 cm

S5cm

-5cm

-10cm

The diagram below shows a sinusoidal curve. The

equation of the curve will be

Ay — 1()sin(16t + %)cm

B.y = lOsin(16t + %)cm


https://dl.doubtnut.com/l/_S2K9gKt1ZFkB
https://dl.doubtnut.com/l/_Hc2ZcLvzvi3Q

Cy= 10sin(16t — %)cm

D.y = 10003(1615 + %)cm

Answer: C

° Watch Video Solution

The following figure shows the displacement versus time

graph for two particles A and B executing simple


https://dl.doubtnut.com/l/_Hc2ZcLvzvi3Q
https://dl.doubtnut.com/l/_bfUwmzZ3C1V2

harmonic motions. The ratio of their maximum velocities

A3:1

B.1:3

C.1:9

D.9:1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_bfUwmzZ3C1V2

9.

The variation of velocity of a particle executing SHM with

time is shown is fig. The velocity of the particle when a
s . o

phase change of — takes place from the instant it is at

one of the extreme positions will be

A 3.537
S
B.2.5 %
S
c.4.330"%
S

D. none of these


https://dl.doubtnut.com/l/_90XjvkCgYdqq

Answer: B

o Watch Video Solution

10. In the previous problem, the displacement of the
particle from the mean position corresponding to the

instant mentioned is

Answer: B

l a wArF_o_L 2w l_ _ e~_1__n°_ __



https://dl.doubtnut.com/l/_90XjvkCgYdqq
https://dl.doubtnut.com/l/_xDSgzviEviZ7
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11.In problem 9, the acceleration of the particle is

A.

531 m
2 s

572 m

2 g2

53T m

C.
4 g2

—m
D.5\/3—

Answer: C

o Watch Video Solution

12.In problem 9 the acceleration of the particle is


https://dl.doubtnut.com/l/_xDSgzviEviZ7
https://dl.doubtnut.com/l/_s0w1OAvWr1mx
https://dl.doubtnut.com/l/_i4s2f5Gba1kb

m
A.—m and S5m—

™ g2
B. im and 5—772

T 2 g2
C. Em and 5—7Tﬁ

™ 2 g2
D. —m and 5_%2

vy 4 g2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_i4s2f5Gba1kb
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13.
Figure. Shows the variation of force acting on a particle of
mass 400 g executing simple harmonic motion. The

frequency of oscillation of the particle is


https://dl.doubtnut.com/l/_eEB7nMUhiZkd

Answer: B

o Watch Video Solution

14. A block of mass 1kg hangs without vibrating at the

N
end of a spring whose force constant is 2OOE and which

is attached to the ceiling of an elevator. The elevator is
rising with an upward acceleration of % when the
acceleration suddenly ceases. The angular frequency of

the block after the acceleration ceases is

a 13724
S

5. 14724
S

c.157%
S


https://dl.doubtnut.com/l/_eEB7nMUhiZkd
https://dl.doubtnut.com/l/_whJ7oEvkZOZW

D. none of these

Answer: B

o Watch Video Solution

15. A vertical spring carries a 5kg body and is hanging in
equilibrium an additional force is applied so that the
spring is further stretched. When released from this
position. It performs 50 complete oscillation in 25 s, with

an amplitude of 5 cm. The additional force applied is

A.80N

B. 802N

C.47w2N


https://dl.doubtnut.com/l/_whJ7oEvkZOZW
https://dl.doubtnut.com/l/_UqZBzpyq3lEN

D.4N

Answer: C

o Watch Video Solution

16. A particle performs SHM in a straight line. In the first
second, starting from rest, it travels a distance a and in
the next second it travels a distance b in the same

direction. The amplitude of the SHM is

2a2
A.
3b—a
3a?
B.
3a — b
C 202
"3a—0b
3a?
D



https://dl.doubtnut.com/l/_UqZBzpyq3lEN
https://dl.doubtnut.com/l/_cP99JOMfUnvD

Answer: C

o Watch Video Solution

17. A particle free to move along the (x - axis) hsd potential
energy given by
U(z) = k[l — exp( — 2°)|f or — 00 <z < + 0o,
where (k) is a positive constant of appropriate
dimensions. Then.
A. for small displacement from x = 0, the motion is
simple harmonic.

B.if its total mechanical energy is 3 it has its

minimum kinetic energy at the origin


https://dl.doubtnut.com/l/_cP99JOMfUnvD
https://dl.doubtnut.com/l/_AeaO68KVG5x6

C.for any finite non zero value of x, there is a force

directed away from the origin

Answer: A

o Watch Video Solution

18. Two simple harmonic motion are represented by

equations
y1 = 4sin(10t 4+ ¢) and yo = 5cos 10t

What is the phase difference between their velocities ?

A b


https://dl.doubtnut.com/l/_AeaO68KVG5x6
https://dl.doubtnut.com/l/_pclNCiAdj69u

Answer: D

O Watch Video Solution

19. The metallic bob of a simple pendulum has the relative
density p. The time period of this pendulum is T' if the

metallic bob is immersed in water the new time period is

given by
|1
A2m, | —
ng
[
B. 27


https://dl.doubtnut.com/l/_pclNCiAdj69u
https://dl.doubtnut.com/l/_ERSPDcaPnQMT

C.2m l_n
g

D. 27 :

(n—1)g

Answer: B

o Watch Video Solution

20. Two particles move parallel to x - axis about the origin
with the same amplitude and frequency. At a certain
: : A -

instant they are found at distance 3 from the origin on
opposite sides but their velocities are found to be in the
same direction. What is the phase difference between the

two ?

A. cos ! <Z>
9


https://dl.doubtnut.com/l/_ERSPDcaPnQMT
https://dl.doubtnut.com/l/_rT8Is1YaBT06

B.cos_l(

N——

5%
9
4
C.cos ' =
COS (9)
1
D.cos 1| =
s (1)
Answer: A

o Watch Video Solution

21. The potential energy of a particle executing SHM along
the x-axis is given by U = Uy — Uy cos ax. What is the

period of oscillation?

A 2w ma
V' o


https://dl.doubtnut.com/l/_rT8Is1YaBT06
https://dl.doubtnut.com/l/_zKdJMxurBIsa

cC.—,/|—
a Uy
D. 27 m
aUO
Answer: C

° Watch Video Solution

22. A particle executing SHM of amplitude a has

. a . .
displacement 3 at t = T and a negative velocity. The

epoch of the particle is


https://dl.doubtnut.com/l/_zKdJMxurBIsa
https://dl.doubtnut.com/l/_lQas46wmtAl6

Answer: A

o Watch Video Solution

23. A block of mass 4 kg hangs from a spring constant
N
k = 4OOE. The block is pulled down through 15 cm
below and released. What is its kinetic energy when the
block is 10 above the equilibrium position.?
A.5J
B.2.5J

C.1J

D.1.9J


https://dl.doubtnut.com/l/_lQas46wmtAl6
https://dl.doubtnut.com/l/_vbe8vaauvHao

Answer: B

o Watch Video Solution

24. A body of mass 100 g attached to a spring executed
SHM of period 2 s and amplitude 10 cm. How long a time
is required for it to move from a point 5 cm below its
equilibrium position to a point 5 cm above it, when it

makes simple harmonic vertical oscillation (take

g= 10%)?

A.06s


https://dl.doubtnut.com/l/_vbe8vaauvHao
https://dl.doubtnut.com/l/_UsWtnNWIy6lS

D. 2.2s

Answer: B

o Watch Video Solution

25. A particle executing SHM has velocities © and v
and ae < rationa and b’ in two of its position. Find the

distance between these two positions.

u® — v
a+b
0?4 2
a—2>b
v? + u?
a+b
v —u

a—>


https://dl.doubtnut.com/l/_UsWtnNWIy6lS
https://dl.doubtnut.com/l/_01Uwt7LKa5of

Answer: A

o Watch Video Solution

26. Two particles are executing identical simple harmonic
motions described by the equations

T, = acos(wt + (%)) and x5 = acos(wt + %). The

minimum interval of time between the particles crossing

T

the respective mean positions is %
w


https://dl.doubtnut.com/l/_01Uwt7LKa5of
https://dl.doubtnut.com/l/_a61ZaPr306AP

Answer: D

o Watch Video Solution

27.The KFE and PE, at is a particle executing SH M with

amplitude A will be equal when its displacement is

N

A.

V2

w

N
N §||h> no|

o

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_a61ZaPr306AP
https://dl.doubtnut.com/l/_VRdZUaTgLpuz

28. A body is performing simple harmonic motion with
amplitude a and line period T’ variation of its acceleration
(f) with time(t) is shown in figure If a line x velocity of

the body is = which of the following graph is correct?



https://dl.doubtnut.com/l/_2jBbNQlh3RH9

Answer: A

o Watch Video Solution

29. A body is performing simple harmonic motion with
amplitude a and line period T' variation of its acceleration

(f) with time(t) is shown in figure If a line x velocity of


https://dl.doubtnut.com/l/_2jBbNQlh3RH9
https://dl.doubtnut.com/l/_34AuzcAnuvVE

the body is z which of the following graph is correct?

A.
K4
b- 0
B.

L O]
0N
o)
AI\]
~
-~


https://dl.doubtnut.com/l/_34AuzcAnuvVE

Answer: D

o Watch Video Solution

K 4
NVAVANER
T 2T t

30.
A particle is performing SHM. Its kinetic energy K varies

with time t as shown in the figure. Then


https://dl.doubtnut.com/l/_34AuzcAnuvVE
https://dl.doubtnut.com/l/_hV1SmJOoZnui

U Ui
T 2T g T ¢

A e ®
Period of oscillation of the particle is equal to T.

B. excess potential energy U of the particle varies with
time t as shown in Fig.

C. excess potential energy U of the particle varies with
time t as shown in fig.

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_hV1SmJOoZnui

31. Two particle P and @Q describe S. H. M. of same
amplitude a same frequency f along the same straight
line .The maximum distance between the two particles is

a+/2 The phase difference between the two particle is

>
N
)
=
o

wly o3 |3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_AVb6gXA5Igb8

32. Two masses (m_1) and (m_2) are suspended together
by a massless spring of spring constant (k). When the
masses are in equilibrium, (m_1) is removed without
disturbing the system. Find the angular frequency and

amplitude of oscillation of (m_2).

mig

mag

mi1+m
c.( 1 2)g

(m2 — mai)g

Answer: A

| -


https://dl.doubtnut.com/l/_1xdY73gfWLtf

l QJ Watch Video Solution I

33. A body of mass m is released from a height h to a
scale pan hung from a spring. The spring constant of the
spring is k, the mass of the scale pan is negligible and the
body does not bounce relative to the pan, then the

amplitude of vibration is

29 [q _ 2hk
k mg
. 19
k
mg mg 2hk
C 14+ —
k + k + mg
5 mg  mg 1 2hk
k k mg
Answer: C

| o |


https://dl.doubtnut.com/l/_1xdY73gfWLtf
https://dl.doubtnut.com/l/_EJGIr7uvrRR6

l & Watch Video Solution ]

34. Frequency of a particle executing SHM is 10 Hz. The
particle is suspended from a vertical spring. At the
highest point of its oscillation the spring is unstretched.

Maximum speed of the particle is (g = 10%)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_EJGIr7uvrRR6
https://dl.doubtnut.com/l/_B3BOk2DaeEJx

35. The potential energy of a particle of mass 1kg in
motion along the x- axis is given by: U = 4(1 — cos 2x),
where x in meters. The period of small oscillation (in sec)

is

A 2w

N
|

)
o
)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_rIYkY6B02Tvw

36. An object of mass 0.2kg executes simple harmonic
oscillation along the =z — a&swith a frequency of
(25/m)Hz. At the position x = 0.04, the object has
Kinetic energy of 0.5J and potential energy 0.4 J. The
amplitude of oscillations is.....m.

A. 0.05m

B. 0.06m

C.0.01m

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Apb81u9UURKO
https://dl.doubtnut.com/l/_mAsvgb7DgJUB

37.The string of a simple pendulum replaced by a uniform
rod of length L and mass M while the bob has a mass m.

It is allowed to make small oscillation. Its time period is

(ZM) L
A. 2T —
3m ) g

2(M + 3m)L
3(M + 2m)

M+m
M—|—3m

( 2m + M )L
3(M+2m)/) g

B. 27

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mAsvgb7DgJUB

38.

A uniform semicurcular ring having mass m and radius r
is hanging at one of its ends freely as shown if Fig. The
ring is slightly disturbed so the it oscillates in its own

plane. The time period of oscillation of the ring is


https://dl.doubtnut.com/l/_UNQaxPp1OCbt

A 2w

B. 2w

—

K
N

ot

_l_
=IN|,,,;
N——
N | =

C.2m

D. 2w

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_UNQaxPp1OCbt

R F % T %

ictionless
39, |

Two springs with negligible masses and force constants
N N

k1 = 200— and K5 = 160— are attached to the block
m m

of mass m = 10kg as shown in the fig. Initially the block

is at rest, at the equilibrium position which both springs

are neither stretched nor compressed. At time t = 0,

sharp impulse of 50Ns is given to the block with a

hammer along the spring.

T
A. Period of oscillations for the mass m is —s.


https://dl.doubtnut.com/l/_B7CXv3wozexM

B. Maximum velocity of the mass m during its
oscillation is 10—
s

C. Data are insufficient to determine maximum velocity.

D. Amplitude of oscillation is 0.83m.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_B7CXv3wozexM

40.

A thin uniform vertical rod of mass m and length | pivoted
at point O is shown is Fig. The combined stiffness of the
springs is equal to k. The mass of the spring is negligible.

The frequency of small oscillation is .

Do
SIS

w
SE
_I_
~|&

c 3k n 3g
“V m 21
3k 2g
D.y/ — 4+ ==
m + 3l


https://dl.doubtnut.com/l/_vz4sB1TqdAeE

Answer: C

o Watch Video Solution

41. A particle executes SHM with time period 8 s. Initially, it
is at its mean position. The ratio of distance travelled by it

in the 1st second to that in the 2nd second is

A.4/2:1

B.1: (v2 — 1)
C.(vV2+1):42
D.(v2-1):1

Answer: B

l a WA _o_L 2w l_ _ e~_1__0°_



https://dl.doubtnut.com/l/_vz4sB1TqdAeE
https://dl.doubtnut.com/l/_CJknWK47ETve
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42. A particle executed S.H.M. starting from its mean

position at ¢ = 0, If its velocity is \/gbw, when it is at a
. _ 27

distance b from the mean positoin, when w = —, the

time taken by the particle to move from b to the extreme

position on the same side is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_CJknWK47ETve
https://dl.doubtnut.com/l/_mCdKdYRjIICN

43. In a certain oscillatory system (particle is performing
SHM), the amplitude of motion is 5 m and the time period
is 4 s. the minimum time taken by the particle for passing
betweens points, which are at distances of 4 m and 3 m
from the centre and on the same side of it will

approximately be



https://dl.doubtnut.com/l/_mCdKdYRjIICN
https://dl.doubtnut.com/l/_Wa3aVoYmOw2Y

| W vvatcn video solution |

44, A particle of mass m moving along x-axis has a
potential energy U(z) = a + bz where a and b are
positive constant. It will execute simple harmonic motion
with a frequency determined by the value of

A.b alone

B.b and a alone

C.b and m alone

D. b,a and m alone

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Wa3aVoYmOw2Y
https://dl.doubtnut.com/l/_CwJdvGnIOwDo

45. The instantaneous displacement z of a particle

executing simple harmonic motion is given by
. ™ .

T = ay smwt—i—agcos(wt—i—€>. The amplitude A of

oscillation is given by

A. \/a% + a% + 2a; a9 cos

B. \/a% + a3 + 2a;a; cos

C. \/a% + a3 — 2a;a;, cos

/X /N VR /X
w|A| oA w3 o3
SN———" SN———" SN———" SN———"

D. \/a% + a% — 2a;a9 cos

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_CN7NmL9FRfd3

46. A simple harmonic motion along the x-axis has the
following properties: amplitude = 0.4m the time to go
from one extreme position to other is 2s and z = 0.3m

at t = 0.5a. the general equation of the simple harmonic

motion is
K o
A.x = (0.5m)sin -5 * 8
[t o_
B.z = (0.5m)sin 5 8
Tt o]
C.z = (0.5m)cos -5 * 8
o O_
D.z = (0.5m)cos 5 8
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_JZeq4oszbcNZ
https://dl.doubtnut.com/l/_Ijbm9R8mFswh

47. A spring balance has a scale that can read from 0 to 50
kg. The length of the scale is 20 cm. a body suspended
from this balance when displaced and released oscillated
harmonically with a time period of 0.6 s. The mass of the
body is (take g = 1022)
s
A.10 kg
B.25 kg

C.18 kg

D.22.8 kg

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Ijbm9R8mFswh

48.

A soil cylinder of mass M and radius R is connected to a
spring as shown in fig. The cylinder is placed on a rough
horizontal surface. All the parts except the cylinder shown
in the figure are light. If the cylinder is displaced slightly
from its mean position and released, so that it performs
pure rolling back and forth about its equilibrium position,

determine the time period of oscillation?

A 2w %
\/ k
B.2m ﬂ
2k


https://dl.doubtnut.com/l/_vMK3K84k5fH7

3M
C.omy /22
™ &

D. none of these

Answer: B

O Watch Video Solution

Us=0.6

‘Smooth

49,

A block A is connected to spring and performs simple
harmonic motion with a time period of 2 s. Another block
B rests on A. The coefficient of static friction between A

and B is pg = 0.6. The maximum amplitude of oscillation


https://dl.doubtnut.com/l/_vMK3K84k5fH7
https://dl.doubtnut.com/l/_gZjbkNisDFIM

which the system can have so that there is no relative
motion between A and B is (take 7% = g = 10)

A.03m

B.0.6m

C.04m

D.0.52m

Answer: B

o Watch Video Solution

50. A block of mass m is suspended from the ceiling of a
stationary standig elevator through a spring of spring

constant k. Suddenly, the cable breaks and the elevator


https://dl.doubtnut.com/l/_gZjbkNisDFIM
https://dl.doubtnut.com/l/_whWRSdE6NmWP

starts falling freely. Show that the bklock now executes a

simple harmonic motion of amplitude m% in the elevator

A.the block executes simple harmonic motion with
: : /m
time period 27 =
B.the block excutes simple harmonic motion with
: mg
amplitude —
k
C.the block executes simple harmonic motion about
its mean position and the mean position is the
position When the spring acquires its natural
length.

D. all of the above.

Answer: D



https://dl.doubtnut.com/l/_whWRSdE6NmWP

I o Watch Video Solution

51. A mass m attached to a spring of spring constant k is
stretched a distance z( from its equilibrium position and
released with no initial velocity. The maximum speed
attained by mass in its subsequent motion and the time

at which this speed would be attained are, respectively.

m)xo,m k

fxo W\/m
c(EalE
S st

Answer: C

. l


https://dl.doubtnut.com/l/_whWRSdE6NmWP
https://dl.doubtnut.com/l/_vnefPmsvMB5S
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52.

A plank of mass 12 kg is supported by two identical
springs as shown is Fig. The plank always remains
horizontal. When the plank is pressed down and released
it performs simple harmonic motion with time period 3 s.
When a block of m is attached to the plank the time priod

changes to 6 s. The mass of the block is

A. 48 kg


https://dl.doubtnut.com/l/_vnefPmsvMB5S
https://dl.doubtnut.com/l/_PhQ5w3NwTXIv

B.36 kg

C.24 kg

D. 12 kg

Answer: B

o Watch Video Solution

53. The time taken by a particle performing SHM on a
straight line to pass from point A to B where its
velocities are same is 2 seconds .After another 2 seconds
it return to B The time period of oscillation is (in

seconds)

A 2s


https://dl.doubtnut.com/l/_PhQ5w3NwTXIv
https://dl.doubtnut.com/l/_cB62NoArhEVb

B.4s

C.6s

D.8s

Answer: D

o Watch Video Solution

54.Two springs are made to oscillate simple harmonically
due to the same mass individually. The time periods
obtained are T} and T5. If both the springs are connected
in series and hten made to oscillate by the same mass, the

resulting time period will be

AT, + T,


https://dl.doubtnut.com/l/_cB62NoArhEVb
https://dl.doubtnut.com/l/_kTkHAvZVrF43

B TT5
Ty + T

C.\/T?+T;

11 4+ 15

D
2

Answer: C

o Watch Video Solution

55.

A thin-walled tube of mass m and radius R has a rod of


https://dl.doubtnut.com/l/_kTkHAvZVrF43
https://dl.doubtnut.com/l/_hjdoO0QlGHhD

mass m and vry small cross section soldered on its inner
surface. The side-view of the arrangement is as shown in
the following figure. The entire arrangement is placed on
a rough horizontal surface. The system is given a small
angular displacement from its equilibrium position, as a
result, the system performs oscillations. The time period
of resulting oscillations if the tube rolls without slipping

is

4R
g

C.2m

>
Y
&'Q|§&’

R
g

D. none of these

Answer: B



https://dl.doubtnut.com/l/_hjdoO0QlGHhD

I o Watch Video Solution

56. A thin uniform rod of mass 1 kg and length 12 cm is
suspended by a wire that passes through its centre and is
perpendicular to its length.The wire is twisted and the rod
is set oscillating. Time period of oscillation is found to be
3 s. When a flat triangular plate is suspended in same way
through its centre of mass, the time period is found to be

6 s. The moment of inertia of the tringular plate about

this axis is
A.0.12kg — m?
B.0.24kg — m?

C.0.48kg — m?


https://dl.doubtnut.com/l/_hjdoO0QlGHhD
https://dl.doubtnut.com/l/_FzvaOSAFJey6

D. information insufficient

Answer: C

o Watch Video Solution

57. A particle performs SHM about z = 0 such that at
t = 0itis at z = 0 and moving towards positive extreme.
The time taken by it to go fromz = 0to = = > is time
the time taken to go from z = > to a. The most suitable

option for the blank space is

A.2


https://dl.doubtnut.com/l/_FzvaOSAFJey6
https://dl.doubtnut.com/l/_LFEu9TBkqCv4

Answer: B

o Watch Video Solution

58. A particle performs SHM with a period T and
amplitude a. The mean velocity of particle over the time
interval during which it travels a/2 from the extreme

position is

>

SIS N L

o


https://dl.doubtnut.com/l/_LFEu9TBkqCv4
https://dl.doubtnut.com/l/_jCsBxMqvkmfm

Answer: C

o Watch Video Solution

59. A particle performs simple harmonic motion about O

with amplitude A and time period T'. The magnitude of its
: T :

acceleration at t = gs after the particle reaches the

extreme position would be

472 A

D. none of these

Answer: A


https://dl.doubtnut.com/l/_jCsBxMqvkmfm
https://dl.doubtnut.com/l/_pfRw5QlW3G2O

o Watch Video Solution

60. In the previous question, the magnitude of velocity of

particle at the mentioned instant is

A7TA
T

B\/§7TA
T

C.zero

b 7><27TA
"V 8 T

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_pfRw5QlW3G2O
https://dl.doubtnut.com/l/_TT2hXaiNkupU

61. An object of mass 4 kg is attached to a spring having
: N : :
spring constant 100—. It performs simple harmonic
m
motion on a smooth horizontal surface with an amplitude
of 2 m. A 6 kg object is dropped vertically onto the 4 kg
object when it crosses the mean position, and sticks to it.

the change in amplitude of oscillation due to collision is

A 1m

B. zero
5]

C.2|1— —
i 5
[ 1

D.2|1 — —
R

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_8fbGg1oi2Oc8

62. A cork floating on the pond water executes a simple
harmonic motion, moving up and down over a range of 4
cm. The time period of the motion is 1s.at ¢t = 0, the cork
is at its lowest position of oscillation, the position and
velocity of the cork at ¢ = 10.5s, would be

A. 2 cm above the mean position, O%

B. 2 cm below the mean position 0?

. m
C.1cm above the mean position 2,/37—up
S

" m
D. 1 cm below the mean position, 2,/37— up
s

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_8fbGg1oi2Oc8
https://dl.doubtnut.com/l/_3iGG75hwT9ZB

63. A spring is placed in vertical position by suspending it
from a hook at its top. A similar hook on the bottom of
the spring is at 11 cm above a table top. A mass of 75 g
and of negligible size is then suspended from the bottom
hook, which is measured to be 4.5 cm above the table top.
The mass is then pulled down a distance of 4 cm and
released. Find the approximate. Position of the bottom
hook after 5 s? Take g = 1022 and hook's mass to be

S

negligible.

A. 5 cm above the table top
B. 4.5 cm above the table top
C.9 cm above the table top

D. 0.5 cm above the table top


https://dl.doubtnut.com/l/_xP0kVp8xf9ei

Answer: D

o Watch Video Solution

64. A particle is performing SHM according to the

: (27  om .
equation x:(3cm)sm(1—8—|—g), where t is in

seconds. The distance travelled by the particle in 39 s is

A. 24cm
B.1.5em
C. 25.5em

D. none of these

Answer: C



https://dl.doubtnut.com/l/_xP0kVp8xf9ei
https://dl.doubtnut.com/l/_AUrrEbeykJNk

| W vvatcn video solution J

65.
Two springs, each of unstretched length 20 cm but having
: . N N
different spring constant k; = 1000— and k2 = 3000—
m m
are attached to two opposite faces of a small block of
mass m = 100g kept on a smooth horizontal surface as
shown in fig. The outer ends of the two springs are now
attached to two pins P; and P> whose locations are
shown in the figure. as a result of this, the block acquires
a new equilibrium position. The block has been displaced
by small amount from its equilibrium position and

released to perform simple harmonic motion: then


https://dl.doubtnut.com/l/_AUrrEbeykJNk
https://dl.doubtnut.com/l/_zaC3DGHNp42l

A.new equilibrium position is at 35 cm from P; and

7

time period of simple harmonic motion is —— 100°
B. New equilibrium position is at 20 cm from P; and

s

time period of simple harmonic motion is Ws

C. new equilibrium position is at 35 cm from P; and

7r
time period of simple harmonic motion is 2—53

D. new equilibrium position is at 30 cm from P; and

71'
time period of simple harmonic motion is 26

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_zaC3DGHNp42l

66. A particle of mass m is present in a region where the
potential energy of the particle depends on the x-

coordinate according to the expression U =

’

a b
x2 T

where a and b are positive constant. The particle will

perform.
A. oscillatory motion but not simple harmonic motion

about its mean position for small displacements

B.simple harmonic motion with time period

8aZm
bl

2m about its mean position for small
displacements

C.neither simple harmonic motion nor oscillatory

about its mean position for small displacements


https://dl.doubtnut.com/l/_37chPkLJruPC

D. none of the above

Answer: D

o Watch Video Solution

67. A particle performing simple harmonic motion having
time period 3 s is in phase with another particle which
also undergoes simple harmonic motion at ¢ = 0. The
time period of second particle is T (less that 3s). If they
are again in the same phase for the third time after 45 s,

then the value of T will be

A.28s

B.2.7s


https://dl.doubtnut.com/l/_37chPkLJruPC
https://dl.doubtnut.com/l/_ZUT6gkkPv4Zt

C.25s

D. none of these

Answer: C

O Watch Video Solution

68. A particle performs SH M on x- axis with amplitude A
and time period period T' .The time taken by the particle

to travel a distance A /5 string from rest is


https://dl.doubtnut.com/l/_ZUT6gkkPv4Zt
https://dl.doubtnut.com/l/_kDHkVSHb1Nt2

D zsin_1 l
"2 5

Answer: B

o Watch Video Solution

69. §

The coefficient of friction between block of mass m and
2m is u = 2tan@. There is no friction between block of

mass 2 m and inclined plane. The maximum amplitude of


https://dl.doubtnut.com/l/_kDHkVSHb1Nt2
https://dl.doubtnut.com/l/_cjvF82yy6td2

the two block system for which there is no relative motion

between both the blocks is

, | k
A.gsinf oo

mgsin @
k
3mgsin6
C.———
k

D. none of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_cjvF82yy6td2

70.
A block of mass m is suspended from a spring and
executes vertical SHM of time period T as shown in Fig.
The amplitude of the SHM is A and spring is never in
compressed state during the oscillation. The magnitude

of minimum force exerted by spring on the block is


https://dl.doubtnut.com/l/_uN9Fjkya0HEO

Answer: A

o Watch Video Solution

71. A particle performs SHM of amplitude A along a

straight line .When it is at a distance of TA from mean

position its kinetic energy gets increased by an amount of

1 2 42 . . .
EmwA due to an impulsive force. Then its new

amplitude becomes


https://dl.doubtnut.com/l/_uN9Fjkya0HEO
https://dl.doubtnut.com/l/_YauGrSm3b2lQ

C.v/24

D. /54

Answer: C

o Watch Video Solution

72. A horizontal spring -block system of mass 2kg
executes S. H. M when the block is passing through its
equilibrium position an object of mass 1kg is put on it the
two move together The new amplitude of vibration is (A4

being its initial amplitude)


https://dl.doubtnut.com/l/_YauGrSm3b2lQ
https://dl.doubtnut.com/l/_CtSSvfc3P46X

A 4/ —A
3
3
B EA
C.24
A
D. —
V2
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_CtSSvfc3P46X

73.

A metre stick swinging in vertical plane about a fixed
horizontal axis passing through its one end undergoes
small oscillation of frequency f,. If the bottom half of the
stick were but off, then its new frequency of small

oscillation woul become.

A. fo
B. v2fo

C.2f,


https://dl.doubtnut.com/l/_Hr19fkNZgweu

D. 2v/2fy

Answer: B

o Watch Video Solution

74. A physical pendulum is positioned so that its centre of
gravity is above the suspension point. When the
pendulum is realsed it passes the point of stable
equilibrium with an angular velocity w. The period of small

oscollations of the pendulum is

47

w
i

DN

w
(s
C. —
w


https://dl.doubtnut.com/l/_Hr19fkNZgweu
https://dl.doubtnut.com/l/_2W4GWqjdE2az

™
D. —
w

Answer: A

o Watch Video Solution

75. A particle executing harmonic motion is having
velocities v; and vy at distances is £; and x5 from the

equilibrium position. The amplitude of the motion is

2 a2
V] T+ Ty — U,

2 2
Uy — Uy

Iq

29 2.2
V17 — UyZy

2 2
V] —i—vz

@

2.2 2.9
UiTy — Vydy

2 2
Uy — Yy

2 2 2 2
Vx5 + V5T

2 2
v + U5



https://dl.doubtnut.com/l/_2W4GWqjdE2az
https://dl.doubtnut.com/l/_W4EFX3NC6u8x

Answer: C

o Watch Video Solution

76.

A wire is bent an an angle 6. A rod of mass m can slide
along the bended wire without friction as shown in Fig. A
soap film is maintained in the frame kept in a vertical
position and the rod is in equilibrium as shown in the
figure. If rod is displaced slightly in vertical direction, then

the time period of small oscillation of the rod is


https://dl.doubtnut.com/l/_W4EFX3NC6u8x
https://dl.doubtnut.com/l/_fSWMXApBKTDq

A 2w l—
g
B. O lcos@
g
[
gcosf

[
gtan6

C.27
D. 27

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_fSWMXApBKTDq

77.
A solid right circular cylinder of weight 10 kg and cross
sectional area 100cm? is suspended by a spring, where

k= 1%, and hangs partially submerged in water of

. kg
density 1000—

3 as shown in Fig. What is its perod when
m

it makes simple harmonic vertical oscillations? (Take

g=10-)
S


https://dl.doubtnut.com/l/_tQ2Fe1zTHaoQ

A.06s

B.1s

C.15s

D.2.2s

Answer: A

o Watch Video Solution

f—d—>

—
S

78.

A block A of mass m is placed on a smooth horizontal


https://dl.doubtnut.com/l/_tQ2Fe1zTHaoQ
https://dl.doubtnut.com/l/_uhmWW5nkLelB

platform P and between two elastic massless springs 5,
and S, fixed horizontally to two fixed vertical walls. The
elastic constants of the two springs are equal to k and the
equilibrium distance between the two springs both in
relaxed states is d. The block is given a velocity v initially
towards one of the springs and it then oscillated between
the springs. The time period T' of oscillations and the

minimum separation d,,, of the spring will be

m m
CT—2(;+27’(’ ?),dm—d—Z'v ?
D.T = 2r, | ——dy, = d
k
Answer: A

| o |


https://dl.doubtnut.com/l/_uhmWW5nkLelB

l & Watch Video Solution ]

79. A certain simple harmonic vibrator of mass 0.1 kg has a
total energy of 10 J. Its displacement from the mean
position is 1 cm when it has equal kinetic and potential
energies. The amplitude A and frequency n of vibration of

the vibrator are

500

A A=,2cmn = THZ
1000
B.A = +2cmn = THZ
1 500
CA=—cmn=—Hz
\/ﬁ Y
1 1000
DA=—cmn = Hz

ﬁ ™

Answer: A

I ° Watch Video Solution


https://dl.doubtnut.com/l/_uhmWW5nkLelB
https://dl.doubtnut.com/l/_5AbzkkvjluNa

80. A simple pendulum of length [ and mass m is
suspended in a car that is moving with constant speed v
around a circle of radius 7. Find the period of oscillation

and equilibrium position of the pendulum.

1 /g
A—, /=
2 \/ 1

1
B. — |2
2r\l R

L8 ®)
C.

27 l
5 1 V2
o\ Rl
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_5AbzkkvjluNa
https://dl.doubtnut.com/l/_o86ScbHuLJPx

81.

One end of a spring of force constant K is fixed to a
vertical wall and the other to a body of mass m resting on
a smooth horizontal surface. There is another wall at a
distance x( from the body. The spring is then compressed

by 3z, and released. The time taken to strike the wall

1
from the instant of release is (givensin ! { = | = z )
8 3 9


https://dl.doubtnut.com/l/_7hkL4tquv1HP

70 m

"4 K

b 117 m

" 18 K
Answer: D

o Watch Video Solution

82. A block P of mass m is placed on horizontal frictionless
plane. A second block of same mass m is placed on it and
is connected to a spring of spring constant k, the two
blocks are pulled by distance A. Block Q oscillates without

slipping. What is the maximum value of frictional force


https://dl.doubtnut.com/l/_7hkL4tquv1HP
https://dl.doubtnut.com/l/_ROt9Sa3lSzG8

between the two blocks.

A. zero

B.K

KA

D. ng


https://dl.doubtnut.com/l/_ROt9Sa3lSzG8

Answer: C

o Watch Video Solution

83. A uniform stick of mass M and length L is pivoted its
come its ends are attached to two spring each of the
constant K. In the position shown in figure the same

through a small length when spring is display through a


https://dl.doubtnut.com/l/_ROt9Sa3lSzG8
https://dl.doubtnut.com/l/_mS36RnAQIRAp

small angle of and released. The stick:

L/2 1 L2
~<------- - - ———=
{Pivot
_________ M

A. executes non periodec motion
B. executes periodic motion which is not simple
harmonic.

6K
C. executes SHM of frequency

D. ececutes SHM of frequency 2—, /
T


https://dl.doubtnut.com/l/_mS36RnAQIRAp

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_mS36RnAQIRAp

84.

A mass m is suspended from a spring of force constant k
and just touches another identical spring fixed to the
floor as shown in the fig. The time period of small

oscillations is


https://dl.doubtnut.com/l/_UWmqMUjV6fGm

NP KO L
LT k Tr ﬁ
2

m

Cm |—

3k

2

D —_
"

Answer: D

o Watch Video Solution

85. A street car moves rectilinearly from station A to the
next station B (from rest to rest) with an acceleration
varying according to the law f = a — bz, where a and b

are constants and x is the distance from station A. The


https://dl.doubtnut.com/l/_UWmqMUjV6fGm
https://dl.doubtnut.com/l/_SnUoY36QCETJ

distance between the two stations and the maximum

velocity are
A.:czz—av -2
p U max NG
Bm:iv _ 2
20" " b
Cm—ifv = b
26" a

D a ve
T = —Umax =
b

b

Ja
Ja

Answer: A

o Watch Video Solution

86. Two particle P and ) describe S. H. M. of same

amplitude a same frequency f along the same straight


https://dl.doubtnut.com/l/_SnUoY36QCETJ
https://dl.doubtnut.com/l/_yvmxeD9MWGJA

line .The maximum distance between the two particles is

a+/2 The phase difference between the two particle is

>
N
0}
=
o

w|lxl o3 o

Answer: B

° Watch Video Solution

87. The velocity v of a particle of mass is moving along a

d?v

straight line change with time ¢ as F = — Kv where
t


https://dl.doubtnut.com/l/_yvmxeD9MWGJA
https://dl.doubtnut.com/l/_1ulZjCdzc1JB

K is a particle constant which of the following statement

is correct?

A. the particle does not perform SHM.

B.The particle performs SHM with time period

m
2 -
™K

vK
C. The particle performs SHM with frequency
T

2w

D. The particle performs SHM with time period [7a

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_1ulZjCdzc1JB

88.
The oscillations represented by curve 1 in the graph are
expressed by equationz = A sinwt. The equation for the

oscillation represented by curve 2 is expressed as

A = 2Asin(wt — %)

B.x =24 sin(wt + g)

Cx= —2A4 sin(wt — %)

D.x = Asin(wt — %)


https://dl.doubtnut.com/l/_QVxn0SDoOVYB

Answer: A

o Watch Video Solution

>t (in seconds

89.

Graph shows the x(t) curves for the three experiments
involving a particular spring block system oscillating in
SHM. The kinetic energy of the system is maximum at

t = 4 s. For the situation.

Al

B.2


https://dl.doubtnut.com/l/_QVxn0SDoOVYB
https://dl.doubtnut.com/l/_YdlxfLxNB9lM

C.3

D.same in all

Answer: A

° Watch Video Solution

90. The acceleration of a particle moving along x-axis is

a = — 100z + 50. It is released from £ = 2. Here a and =

are in S.I units. The motion of particle will be:

A. periodic, oscillatory but not SHM.

B. periodic but not oscillatory

C. oscillatory but not periodic.


https://dl.doubtnut.com/l/_YdlxfLxNB9lM
https://dl.doubtnut.com/l/_2yice986W3wo

D. simple harmonic.

Answer: D

o Watch Video Solution

91. In the above question, the speed of the particle at

origin will be:

A. 10\/5%

B.1.5
S

c.10>
S

D. none of these

Answer: A



https://dl.doubtnut.com/l/_2yice986W3wo
https://dl.doubtnut.com/l/_oNGcbrOltLPq

[ ° Watch Video Solution

92. A particle performs SHM of amplitude A along a

3
straight line When it is at a distance of TA from mean

position its kinetic energy gets increased by an amount of

1

Emw2A2 due to an impulsive force. Then its new

amplitude becomes

V5

5

A. TA
3

B. %A

C.24

D. /5A

Answer: C

| - |


https://dl.doubtnut.com/l/_oNGcbrOltLPq
https://dl.doubtnut.com/l/_35reozQM2Spm

l & Watch Video Solution ]

93.

A horizontal rod of mass m and length L is pivoted at one
end The rod's other end is supported by a spring of force
constant k. The rod is displaced by a small angle 6 from its
horizontal equilibrium position and released. The angular

frequency of the subsequent simple harmonic motion is

3k

Ay —
m
k

B.{/ —


https://dl.doubtnut.com/l/_35reozQM2Spm
https://dl.doubtnut.com/l/_6Eo5fUoNTYxf

c 3k N 39

NV m 2L
Ik
D.y/ —
m
Answer: A

° Watch Video Solution

94. A small mass executes linear SHM about O with
amplitude a and period T'. Its displacement from O at

time T' /8 after passing through O is:

AL
"8

B.



https://dl.doubtnut.com/l/_6Eo5fUoNTYxf
https://dl.doubtnut.com/l/_X87xHYtJC7Pu

a
D. —

V2

Answer: D

o Watch Video Solution

95. Time period of a particle executing SHM is 8 sec. At
t = 0 it is at the mean position. The ratio of the distance
covered by the particle in the 1st second to the 2nd

second is:



https://dl.doubtnut.com/l/_X87xHYtJC7Pu
https://dl.doubtnut.com/l/_FbcS4dSNstWB

Answer: D

o Watch Video Solution

96. A particle performs SHM with a period T and
amplitude a. The mean velocity of particle over the time
interval during which it travels a/2 from the extreme

position is

>

ST N

o

Answer: C


https://dl.doubtnut.com/l/_FbcS4dSNstWB
https://dl.doubtnut.com/l/_JlPZC9wQI20B

o Watch Video Solution

97. A graph of the square of the velocity against the

square of the acceleration of a given simple harmonic

motion is

a. V:[

A. «
b. vzl

B. <

C. a
d. vz‘i

D. «


https://dl.doubtnut.com/l/_JlPZC9wQI20B
https://dl.doubtnut.com/l/_n5MV1jgwvRrh

Answer: D

o Watch Video Solution

98. A plank with a small block on top of it is under going
vertical SH M. Its period is 2sec. The minimum amplitude

at which the block will separate from plank is :

Answer: A

l a wAr_o_L v l_ _ e~_01__0°_



https://dl.doubtnut.com/l/_n5MV1jgwvRrh
https://dl.doubtnut.com/l/_UIeop4W7geQL

{t ™ Vvvallll viucCoO oUVIuUlLivVIll ) |

99. The potential energy of a simple harmonic oscillator of
mass 2 kg in its mean position is 5 J. If its total energy is 9

J and its amplitude is 0.01 m, its time period would be

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_UIeop4W7geQL
https://dl.doubtnut.com/l/_hHkVhHPsfff2

100. A spring mass system preforms S. H. M if the mass

is doubled keeping amplitude same, then the total energy

of S. H. M will become:

A. double

B. half

C.inchanged

D. 4 times

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_7kdqb6aHe9pB

101. A particle of mass m moves in a one dimensional
potential energy U(z) = — ax® + bz*, where a and b
are positive constant. The angular frequency of small

oscillation about the minima of the potential energy is

equal to

>
3
S

w
N
3e

N
NEIE

o

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_wPSMMv85mgiS
https://dl.doubtnut.com/l/_IZd7C4NSGerg

102. A particle of mass m moves in the potential energy U
shoen above. The period of the motion when the particle

has total energy E is

2F
A 21 m + 4
k mg?
m
B.2 —
"V
m 2F
Cm,/— +2
k mg?
2F
D.2
mg?
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_IZd7C4NSGerg

103. The displacement of a body executing SHM is given
by x = Asin(2nt + 7 /3). The first time from ¢t = 0 when
the velocity is maximum is

A.033s

B.0.16s

C.0.25s

D.05s

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_7Su7JzAAr3l9

104. Two particles are in SHM in a straight line about
same equilibrium position. Amplitude A and time period
T of both the particles are equal. At time ¢ = 0, one
particle is at displacement y; = + A and the other at
ys = — A /2, and they are approaching towards each

other. after what time they cross each other?

.°° >
2N ol N N

N

o

Answer: D

O Watch Video Solution



https://dl.doubtnut.com/l/_ckQ0qOW5nSPF

105. A system of two identical rods (L-shaped) of mass m
and length [ are resting on a peg P as shown in the
figure. If the system is displaced in its plane by a small

angle 60,find the period of oscillations:

21

A 2w \/_
39
24/21

B. 27 L


https://dl.doubtnut.com/l/_ckQ0qOW5nSPF
https://dl.doubtnut.com/l/_ikW9cmsX0Rc1

|1
D. —
3T 39

Answer: C

° Watch Video Solution

106. A particle is subjected to two mutually perpendicular
simple harmonic motions such that its X and y
coordinates are given by X =2sinwt

—2'<+7r)
y=2sin(w+ 7

The path of the particle will be:

A. an ellipse
B. a straight line

C. a parabola


https://dl.doubtnut.com/l/_ikW9cmsX0Rc1
https://dl.doubtnut.com/l/_MNrxpcL4p0VT

D. circle

Answer: A

o Watch Video Solution

107. Two simple harmonic motions y; = Asinwt and

Yo = A coswt are supre imposed on a particle of mass m.

1
A. Emw2A2

B. mw’ A2

1
C. mezAz

D. zero

Answer: B



https://dl.doubtnut.com/l/_MNrxpcL4p0VT
https://dl.doubtnut.com/l/_l9TJ6eqjljf9

[ o Watch Video Solution ]

Multiple Correct

1. A coin is placed on a horizontal platform which

undergoes vertical simple harmonic motion of angular
frequency w. The amplitude of oscillation is gradually
increased. The coin will leave contact with the platform

for the first time
A. at the highest position of the platform

B. at the mean position of the platform

C. for an amplitude of g
w2

D. for and amplitude of , | %


https://dl.doubtnut.com/l/_l9TJ6eqjljf9
https://dl.doubtnut.com/l/_Tkdgm6BX0aGA

Answer: A::C

o Watch Video Solution

2. For a simple harmonic motion with given angular

frequency w, two arbitrary initial conditions are necessary

and sufficient to determine the motion completely. These

initial conditions may be

A. initial position and initial velocity

B. amplitude and initial phase

C. total energy of oscillation and amplitude

D. total energy of oscillation and initial phase.

Answer: A::B::D


https://dl.doubtnut.com/l/_Tkdgm6BX0aGA
https://dl.doubtnut.com/l/_W91w1dvONBu6

o Watch Video Solution

3. The potential energy U of a body of unit mass moving in
one dimensional conservative force field is given by
U = z? — 4z + 3. All units are is SI. For this situation
mark out the correct statement (s).
A.The body will perform simple harmonic motion
about z = 2 units.
B. The body will perform oscillatory motion but not
simple harmonic motion.

C. The body will perform simple harmonic motion with

time period +/27s.


https://dl.doubtnut.com/l/_W91w1dvONBu6
https://dl.doubtnut.com/l/_uQQxbWqOOWMU

D. If speed of the body at equilibrium position is 4%,

then the amplitude of oscillation would be 24/2m

Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_uQQxbWqOOWMU

4.

For the sorineg pendulum shown in fie. the value of spring


https://dl.doubtnut.com/l/_YqAzZsWZ8LA6

- A - : - - < - a - a L <

N . e
constant is 3 x 10*— and amplitude of oscillation is
m
0.1m. The total mechanical energy of oscillating system is
200 J. Mark out the correct option (s).
A. Minimum PE of the oscillating system is 50 )
B. Maximum PE of the oscillating system is 200)

C. maximum KE of the oscillating system is 200 |

D. minimum KE of the oscillating system is 150 J.

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_YqAzZsWZ8LA6

An object of mass m is performing simple harmonic
motion on a smooth horizontal surface as shown in Fig.
just as the oscillating object reaches its extreme position,
another object of mass 2 m is dropped on to oscillating
object, which sticks to it. For this situation mark out the

correct statement (s).

A. Amplitude of oscillations remains unchanged.

B. time period of oscillation remains unchages.


https://dl.doubtnut.com/l/_lkTt59Wk69E3

C. The total mechanical energy of the system does not

change.

D. The maximum speed of oscillating object changes.

Answer: A::C::D

o Watch Video Solution

6.

A simple pendulum consists of a bob of mass m and a


https://dl.doubtnut.com/l/_lkTt59Wk69E3
https://dl.doubtnut.com/l/_L1N610Ndu1hj

light string of length | as shown in the fig. another
identical ball moving with the small velocity vy collides
with the pendulum's bob and sticks to it. For this new

pendulum of mass 2 m, mark out the correct statements

(s).

|1
A. Time period of the pendulum is 27, | —.
g

B.The equation of motion for this pendulum is

23/0@ sin[ﬁt]

C.The equation of motion for this pendulum is
Yo 9
0 = cos[ —t].
2/gl LV 1
: : , 2l
D. Time period of the pendulum is 27 ?

Answer: A::B

6 =

S l


https://dl.doubtnut.com/l/_L1N610Ndu1hj

| ' vvatch video solution J

7. A particle performing simple harmonic motion
undergoes unitial displacement of 5 (where A is the
amplitude of simple harmonic motion) in 1s. At ¢ = 0, the
particle may be at he extreme position or mean position

the time period of the simple harmonic motion can be

A. 6s
B.2.4s
C.12s

D.1.2s

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_L1N610Ndu1hj
https://dl.doubtnut.com/l/_SysbirM34Q2I

8. A particle is subjected to two simple harmonic motions
along x and y directions according to = 3sin 1007t,

y = 4sin 1007t.
A. Motion of particle will be on ellipse travelling in
clockwise direction.
B. Motion of particle will be on a straight line with
slope —
€3
C. Motion will be simple harmonic motion with
amplitude 5.

™

D. Phase difference between two motions is Bl

Answer: B::C


https://dl.doubtnut.com/l/_SysbirM34Q2I
https://dl.doubtnut.com/l/_Gt7Lnsc5v7pY

o Watch Video Solution

9. The speed v of a particle moving along a straight line,

when it is at a distance (x) from a fixed point of the line is
given by v = 108 — 922 (all equation are in CGS units):

A.The motion is uniformly accelerated along the

straight line

B. the magnitude of the acceleration at a distance 3

c L cm

cm from the point is 27—2

s

C. the motion is simple harmonic about the given fixed

point


https://dl.doubtnut.com/l/_Gt7Lnsc5v7pY
https://dl.doubtnut.com/l/_0kwgjP8cMOTN

D. the maximum displacement from the fixed point is 4

cm

Answer: B::C

O Watch Video Solution

10. A horizontal plank has a rectangular block placed on it.
The plank starts oscillating vertically and simple
harmonically with an amplitude of 40 cm. The block just
loses contact with the plank when the latter is at

momentary rest Then.

. e 2T
A. the period of oscillation is (?>


https://dl.doubtnut.com/l/_0kwgjP8cMOTN
https://dl.doubtnut.com/l/_TOgY3zDIn0eZ

B. the block weighs double its actual weght, then the
plank is at one of the positions of momentary rest.

C.the block weighs 1.5 times its weight on the plank

halfway down

D. the block weghs its true weight on the plank when

the later moves fastest.

Answer: A::B::C::D

° Watch Video Solution

1. A 20g particle is subjected to two simple harmonic
7r
motions x; = 2sin 10t,xy = 4sin(10t + §> Where x;

and x5 are in metres and t is in seconds.


https://dl.doubtnut.com/l/_TOgY3zDIn0eZ
https://dl.doubtnut.com/l/_O6v82S4O8R5p

A.the displacement of the particle at ¢ = 0 will be
2,/3m

B. maximum speed of the particle will be 20\/7%

C. Magnitude of maximum acceleration of the particle
will be 200\/7%

D. Energy of the result motion will be 28 )

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_O6v82S4O8R5p
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12.

A spring block system undergoes SHM on a smooth
horizontal surface, the block is now given some charge
and a uniform horizontal electric field E is switched on as
shown in Fig. As a result

A. Time period of oscillation will increase

B. Time period of oscillation will decrease

C. Time period of oscillation will remain unaffected

D. the mean position of SHM will shift to the right.


https://dl.doubtnut.com/l/_P2HrL1YgZfoN

Answer: C::D

o Watch Video Solution

13. The potential energt of a particle of mass 0.1 kg,
moving along the x-axis, is given by U = 5x(x — 4)J,
where x is in meter. It can be concluded that

A. the particle is acted upon by a constant force

B. the speed of the particle is maximum at z = 2m

C. the particle executes SHM

D. the period of oscillation of the particle (%) S

Answer: B::C::D

[ o WA _o_L v l_ _ e~_1__0°_ _ ]



https://dl.doubtnut.com/l/_P2HrL1YgZfoN
https://dl.doubtnut.com/l/_kyZbiDASYChi
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14. The time period of a particle in simple harmonic
motion is T. Assume potential energy at mean position to
: T . : L
be zero. After a time of 5 it passes its mean position its,
A. velocity will be half its maximum velocity
B. displacement will be half its amplitude
C. acceleration will be nearly 86 % of its maximum

D.KE = PE

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_kyZbiDASYChi
https://dl.doubtnut.com/l/_XuAGondWBPPQ

15.

Figure. (a) shows a spring of force constant k fixed at one
end and carrying a mass m at the other end placed on a
horizontal frictionless surface. The spring is stretched by
a force F. Figure. (b) shows the same spring with both
endsf free and a mass m fixed at each free end Each of the
spring is streched by the same force F. The mass in case
(a) and the masses in case (b) are then released. Which of

the following statements are true?


https://dl.doubtnut.com/l/_RqlS1Kwy1T5Q

A. While oscillating the maximum extension of the
spring is more in case (a) than in case (b).

B. The maximum extension of the spring is same in
both cases.

C.The time period of oscillation is the same in both
cases.

D. The time period of oscillation in case (a) is \/5 time

that in case (b).

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_RqlS1Kwy1T5Q

16. When the point of suspendion of pendulum is moved,

its period of oscillation

A. decreaes when it moves vertically upwards with an

acceleration a

B. decreases when it moves vertcally downwards with

acceleration greater than 2 g.

C.Increases when it moves horizontally with

acceleration a

D. all of the above.

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_FFPhjVWzUZn5

17. The displacement time relation for a particle can be
expressed as y = 0.5[cos’(nmt) — sin’(nnt)]  This
relation shows that

A. the particle executing a SHM with amplitude 0.5m

B.the particle is executing a SHM with frequency n

time that of a second's pedulum
C.the particle is executing a SHM and the velocity in
m

its mean position is (nm) —
s

D. the paritcle is not executing a SHM at all

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_fysrR7MNg9Tt

18. At two particular closest instant of time ¢; and ¢, the

displacements of a particle performing SHM are equal. At

these instant

A. instantaneaous speed are equal

B. instantaneous acceleration are equal

C. phase of the motion are unequal

D. kinetic energies are equal

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_GMniVQjB0MI8

19.

Two blocks connected by a spring rest on a smooth
horizontal plane as shown in Fig. A constant force F' start
acting on block my as shown in the figure. Which of the

following statements are not correct?

A.Length of the spring increases continuously if

my > Ms.

B. Blocks start performing SHM about centre of mass

of the system, which moves rectilinearly with

constant acceleration.


https://dl.doubtnut.com/l/_acjqSLqADMrE

C. Blocks start performing oscillation about centre of
mass of the system with incresing amplitude.

D. Acceleration of my is maximum at initial moment of

time only.

Answer: A::C::D

o Watch Video Solution

20. A block of mass m is suspended by a rubber cord of
mg :

natural length [ = = where k is force constant of the

cord. The block is lifted upwards so that the cord becomes

just tight and then block is released suddently. Which of

the following will not be true?


https://dl.doubtnut.com/l/_acjqSLqADMrE
https://dl.doubtnut.com/l/_RglqtA5hQkjC

A.Block performs periodic motion with amplitude
greater than |.
B. Block performs SHM with amplitude equal to I.
C. Blocks will never return to the position from where
it was released.
rad

D. Angular frequency w is equal to 1—
s

Answer: A::C::D

° Watch Video Solution

21. The displacement (x) of a particle as a function of time
(t) is given by

z = asin(bt + c)


https://dl.doubtnut.com/l/_RglqtA5hQkjC
https://dl.doubtnut.com/l/_RIGUoSPmo9Ui

Where a,b and c are constant of motion. Choose the

correct statemetns from the following.

2m
A. The motion repeats itself in a time interval of e

B. The energy of the particle remains constant.
C. The velocity of the particle zeroat x = + a

D. The acceleration of the particleis zeroatx = + a

Answer: A::B::C

o Watch Video Solution

22. A simple pendulum is oscillating between extreme

position P and Q about the mean position O. Wchi of the


https://dl.doubtnut.com/l/_RIGUoSPmo9Ui
https://dl.doubtnut.com/l/_qgsRmO1s9nXl

following statements are true about the motion of

pendulum?

A. At point O, the acceleration of the bob is different

from zero.

B. The acceleration of the bob is constant throughout

the oscillation.

C. The tension in the string is contant throughout the

oscillation.

D. The tension is maximum at O and minimum at P or

Answer: A::D

O Watch Video Solution



https://dl.doubtnut.com/l/_qgsRmO1s9nXl

23.

A cylinderical block of density d stays fully immersed in a
beaker filled with two immiscible liquids of different
densities d; and dy The block is in equilibrium with half of
it in liquid 1 and the other half in liquid 2 as shown in the
Fig. If the block is given a displacement downwards
released, then neglecting friction study the following

statements.

A. It executes simple harmonic motion.


https://dl.doubtnut.com/l/_qgsRmO1s9nXl
https://dl.doubtnut.com/l/_8DUWUOVQDRIj

B. Its motion is periodic but not simple harmonic.

C.The frequency of oscillation is independent of the

size of the cylinder.

D.The displacement of the centre of the cylinder is

symmetric about its equilibrium position.

Answer: A::D

° Watch Video Solution

24. A mass of 0.2 hg is attached to the lower end of a
N

massles spring of force constant ZOOE the opper end of

which is fixed to a rigid support. Study the following

statements.


https://dl.doubtnut.com/l/_8DUWUOVQDRIj
https://dl.doubtnut.com/l/_DX9Rrs5itxqJ

A. In equilibrium the spring will be stretched by 1 cm.

B.If the mass is raised till the spring becomes

unstretched and then released, it will go down by 2

2cm before moving upwards.

C. The frequency of oscillation will be nearly 5 Hz.

D. If the system is taken to the moon, the frequency of

oscillation will be the same as that on the earth.

Answer: A::B::C::D

o Watch Video Solution

25. A spring of spring constant k stores 5 J of energy when

stretched by 25 cm. It is kept vertical with one end fixed. A


https://dl.doubtnut.com/l/_DX9Rrs5itxqJ
https://dl.doubtnut.com/l/_AYKnR1PUccNG

mass m is attached to the other end. It maskes 5

Oscillation per second. Then

A.m = 0.16kg
B.m = 0.32kg
C.k= 160£
m
D.k = 320£
m
Answer: A::C

o Watch Video Solution

26. A particle is subjected to SHM as given by equation

. . T .
x; = Asinwt and 9 = A, sm(wt + 5) The maximum


https://dl.doubtnut.com/l/_AYKnR1PUccNG
https://dl.doubtnut.com/l/_Afl09CuwSNMq

acceleration and amplitude of the resultant motion are

@ max and A, respectively Then.

A.a,max - w2\/A% ‘I‘ A% ‘I‘ A1A2

2/
B.amax = w A1A2

CA:A1+A2

Answer: A::D

o Watch Video Solution

27. Three simple harmonic motions in the same direction
each of amplitude a and periodic time T, are superposed.

The first and second and the second and third differ in


https://dl.doubtnut.com/l/_Afl09CuwSNMq
https://dl.doubtnut.com/l/_xgLfzrZ8mENq

™

phase from each other by T with the first and third not

being identical . Then.

A. the resultant motion is not simple harmonic

B. the resultant amplitude is (\/5 + 1)a

C. the phase difference between the second SHM and
the resultant motion is zero.

D.the energy in the resultant motion is three times

the energy in each separate SHM.

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_xgLfzrZ8mENq

28.
A horizontal platform with a mass m placed on it is
executing SHM slong y-axis. If the amplitude of oscillation

is 2.5 cm, the minimum period of the motion for the mass

not to be detached from the platform (g = 1022)
S

10
A —s
T

BT('
108

7

v/10
1

V10

C.

S

D. S

Answer: B::D


https://dl.doubtnut.com/l/_fnMQ1b1CNLYW

o Watch Video Solution

29. The speed v of a particle moving along a straight line,
when it is at a distance (x) from a fixed point of the line is
given by > = 108 — 922 (all equation are in CGS units):
A.The motion is uniformly accelerated along the
straight line
B. the magnitude of the acceleration at a distance 3
cm from the point is 2763—7?

C. the motion is simple harmonic about the given fixed

point


https://dl.doubtnut.com/l/_fnMQ1b1CNLYW
https://dl.doubtnut.com/l/_0YsFnGeyYwV2

D. the maximum displacement from the fixed point is 4

cm

Answer: B::C

° Watch Video Solution

30. For a body executing SHM with amplitude A, time
period T, maximum velocity v, and phace constant

zero, which of the following statements are correct for

T
4

A Aty = (%),v > (v“;‘x>

0<t< (y is displacement from mean position)?



https://dl.doubtnut.com/l/_0YsFnGeyYwV2
https://dl.doubtnut.com/l/_PAt6S3kGW3lK

A T
D.fory = > by < 3 )

Answer: A::B::C::D

o Watch Video Solution

31. If y, v and a represent displacement velocity and

acceleration at any instant for a particle executing SHM,

which of the following statements are true?

A.v and y may have same direction.

B. v and a may have same direction.

C.a and y may have same direction.

D. a and v may have opposite direction.


https://dl.doubtnut.com/l/_PAt6S3kGW3lK
https://dl.doubtnut.com/l/_PxChkdEyo1df

Answer: A::B::D

o Watch Video Solution

32. The time period of a particle in simple harmonic
motion is T. Assume potential energy at mean position to
: T . : L
be zero. After a time of 5 it passes its mean position its,
A. velocity will be one half its mean position, its
B. displacement will be one half its amplitude
C. acceleration will be nearly 85 % of its maximum

acceleration

D.KE = PFE


https://dl.doubtnut.com/l/_PxChkdEyo1df
https://dl.doubtnut.com/l/_6rdZ97kpduZR

Answer: A::C

o Watch Video Solution

33. The potential energt of a particle of mass 0.1 kg,
moving along the x-axis, is given by U = 5x(x — 4)J,
where x is in meter. It can be concluded that

A. the particle is acted upon by a constant force

B. the speed of the particle is maximum at z = 2m

C. the particle executes SHM

D. the period of oscillation of the particle (%) S

Answer: B::C::D

l o wAr_ao_L v l_ _ e~_1__0°_



https://dl.doubtnut.com/l/_6rdZ97kpduZR
https://dl.doubtnut.com/l/_wICsyUwmE2ya
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34. A horizontal plank has a rectangular block placed on it.
The plank starts oscillating vertically and simple
harmonically with an amplitude of 40 cm. The block just
loses contact with the plank when the latter is at

momentary rest Then.

. v .. 27
A. the period of oscillation is (?)

B. the block weight double its weight, when the plank
is at one of the positions of momentary rest.
C.the block weighs 0.1 times its weight on the plank

halfway up.


https://dl.doubtnut.com/l/_wICsyUwmE2ya
https://dl.doubtnut.com/l/_vClAhGPBjlfy

D. the block weighs 1.5 times its weight on the plank

halfway down.

Answer: A::B::C::D

° Watch Video Solution

35. A particle moves in the X-Y plane according to the
.= AN :
equation r = (z +27 )Acos wt. The motion of the

particle is

A.on a straight line
B.on an ellipse

C. perodic


https://dl.doubtnut.com/l/_vClAhGPBjlfy
https://dl.doubtnut.com/l/_wjxSAagggyGy

D. simple harmonic.

Answer: A::C::D

o Watch Video Solution

Assertion Reasoning

1. Q. Statement I: The total energy of a particle performing

simple harmonic motion could be negative. Statement II:

Potential energy of a system could be magnetic.

A. Statement | is true statement Il is true, Statement I

is a correct explanation for Statement I.


https://dl.doubtnut.com/l/_wjxSAagggyGy
https://dl.doubtnut.com/l/_jPW3jK48631D

B. Statement | is true statement Il is true, Statement I

is NOT a correct explanation for Statement I.

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_jPW3jK48631D

2.

Q. Statement |: Two cubical blocks of same material and of
sides a and 2a, respectively are attached rigidley and
symmetrically to each other as shown. The system of two
blocks is floating in water in such a way that upper
surface of bigger blocks is just submerged in the water . If
the system of blocks is displaced slightly in vertical
directions, then the amplitude of oscillation on either side

of equilibrium position would be different. Statement II:


https://dl.doubtnut.com/l/_ykPwUnh8mYuE

The force constant on two sides of equilibrium position in

the above described situation is different.

A. Statement | is true statement Il is true, Statement I

is a correct explanation for Statement I.

B. Statement | is true statement Il is true, Statement I

is NOT a correct explanation for Statement |I.

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ykPwUnh8mYuE

Q. Statement | Three pendulums are suspended from
ceiling as shown in Fig. These three pendulums are set to
oscillate as shon by arrows, and it is found that all three
have same time period. Noe, all three are taken to a place
where acceleration due to gravity changes to 4/9th of its
value at the first place. If spring pendulum makes 60
cycles in a given time at this place, then torsion pendulum

and simple pendulum will also make 60 oscillation in same


https://dl.doubtnut.com/l/_r23D1k7eXP6c

(given) time interval. Statement II: Time period of torsion

pendulum is independent of acceleration due to gravity.

A. Statement | is true statement Il is true, Statement I

is a correct explanation for Statement I.

B. Statement | is true statement Il is true, Statement I

is NOT a correct explanation for Statement |I.

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_r23D1k7eXP6c

4. A Statement | is true statement Il is true, Statement Il is
a correct explanation for Statement |I.

b. Statement | is true, Statement Il is true, Statement Il is
NOT a correct explanation for Statement I.

c. Statement | is true, Statement Il is false.

d. Statement | is false, Statement Il is true.

Q. Statement I: A circular metal hop is suspended on the
edge by a hook. the hoop can oscillate side to side in the
plane of the hoop, or it can oscillate back and forth in a
direction perpendicular to the plane of the hoop. The
time period of oscillation would be more when oscillation
are carried out in the plane of hoop.

Statement |I: Time period of physical pendulum is more if
moment of inertial of the rigid body about corresponding

axis passing through the pivoted point is more.


https://dl.doubtnut.com/l/_w1UEhst1w5cp

A. Statement | is true statement Il is true, Statement I

is a correct explanation for Statement I.

B. Statement | is true statement Il is true, Statement I

is NOT a correct explanation for Statement 1.

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: A

° Watch Video Solution

5. STATEMENT-1: In simple pendulum performing S. H. M
., net acceleration is always between tangential and radial

acceleration except at lowest point.


https://dl.doubtnut.com/l/_w1UEhst1w5cp
https://dl.doubtnut.com/l/_oGLiMVtW4fPH

STATEMETN-2 : At lowest point tangential acceleration is

Zero.

A. Statement | is true statement Il is true, Statement I

is a correct explanation for Statement I.

B. Statement | is true statement Il is true, Statement I

is NOT a correct explanation for Statement |I.

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_oGLiMVtW4fPH

6. Statement I: If the amplitude of a simple harmonic
oscillator is doubled, its total energy becomes four times.
Statement II: The total energy is directly proportional to
the square of the smplitude of vibration of the harmonic
oscillator.
A. Statement | is true statement Il is true, Statement Il
is a correct explanation for Statement |I.
B. Statement | is true statement Il is true, Statement ||
is NOT a correct explanation for Statement I.

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: A



https://dl.doubtnut.com/l/_hqOUr29FrvNG

I o Watch Video Solution |

Comprehension

1. One end of an ideal spring is fixed to a wall at origin O

and axis of spring is parallel to x-axis. A block of mass
m = lkg is attached to free end of the spring and it is
performing SHM. Equation of position of the block in co-
ordinate system shown in figure is = 10 + 3sin(10t).
Here, t is in second and z in ¢cm. Another block of mass
M = 3kg, moving towards the origin with velocity
30cm / s collides with the block performing SHM at ¢t = 0

and gets stuck to it. Calculate

&2


https://dl.doubtnut.com/l/_hqOUr29FrvNG
https://dl.doubtnut.com/l/_hDlALynFOLbV

(a) new amplitude of oscillations,
(b) neweqution for position of the combined body,

( ) loss of energy during collision. Neglect friction.

A 20724
S

8.5 %
S

c. 1007
S

b. 5072
S

Answer: B

o Watch Video Solution

2.0One end of an ideal spring is fixed to a wall at origin O

and axis of spring is parallel to x-axis. A block of mass


https://dl.doubtnut.com/l/_hDlALynFOLbV
https://dl.doubtnut.com/l/_EtOjFDNR8qo7

m = lkg is attached to free end of the spring and it is
performing SHM. Equation of position of the block in co-
ordinate system shown in figure is x = 10 + 3sin(10¢).
Here, t is in second and x in cm. Another block of mass
M = 3kg, moving towards the origin with velocity
30cm / s collides with the block performing SHM at ¢t = 0

and gets stuck to it. Calculate

10 m/s 10 m/s

(@) new amplitude of oscillations,
(b) neweqution for position of the combined body,
( ) loss of energy during collision. Neglect friction.

A.3cm

B.20 cm


https://dl.doubtnut.com/l/_EtOjFDNR8qo7

C.10 cm

D. 100 cm

Answer: A

° Watch Video Solution

3. One end of an ideal spring is fixed to a wall at origin O
and axis of spring is parallel to x-axis. A block of mass
m = lkg is attached to free end of the spring and it is
performing SHM. Equation of position of the block in co-
ordinate system shown in figure is = 10 + 3sin(10t).
Here, t is in second and = in ecm. Another block of mass
M = 3kg, moving towards the origin with velocity

30cm / s collides with the block performing SHM at ¢t = 0


https://dl.doubtnut.com/l/_EtOjFDNR8qo7
https://dl.doubtnut.com/l/_TZY5W7j5lV6a

and gets stuck to it. Calculate

| <8

L
(a) new amplitude of oscillations,
(b) neweqution for position of the combined body,
( ) loss of energy during collision. Neglect friction.
A. (10 4 3sin5t)cm
B. (10 — 3sin5t)cm
C. (10 + 3cos 10t)em

D. (10 — 3 cos 10t)cm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_TZY5W7j5lV6a

Equilibrium
Position

4,
A block of mass m is connected to a spring constant k and
is at rest in equilibrium as shown. Now, the block is
Displacement by h below its equilibrium position and
imparted a speed v, towards down as shown in the Fig. As
a result of the jerk, the block executes simple harmonic
motion about its equilibrium position. Based on this
information, answer the following question.

Q. The amplitude of oscillation is

A.h


https://dl.doubtnut.com/l/_k9iXfr2dHqds

D. none of these

Answer: B

o Watch Video Solution

Equilibrium
Position

A block of mass m is connected to a spring constant k and


https://dl.doubtnut.com/l/_k9iXfr2dHqds
https://dl.doubtnut.com/l/_1t4IhypIsSdC

is at rest in equilibrium as shown. Now, the block is
Displacement by h below its equilibrium position and
imparted a speed vy towards down as shown in the Fig. As
a result of the jerk, the block executes simple harmonic
motion about its equilibrium position. Based on this
information, answer the following question.

Q. The equation for the simple harmonic motion is

Ay= — Asin £t+sin_1(£)
\/ m

Ve (%)

B.y= — Acos|4/—t+sin" " | —
m

k
C.y= Asin|4/ —t + cos 1(—)4—1
m 2

A

: k 1( h ™
D.y = Asin Et—i—cos (—)—I—Z

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_1t4IhypIsSdC

Equilibrium
Position

6.
A block of mass m is connected to a spring constant k and
is at rest in equilibrium as shown. Now, the block is
Displacement by h below its equilibrium position and
imparted a speed vy towards down as shown in the Fig. As
a result of the jerk, the block executes simple harmonic
motion about its equilibrium position. Based on this

information, answer the following question.


https://dl.doubtnut.com/l/_1t4IhypIsSdC
https://dl.doubtnut.com/l/_JmoApD0U3KPa

Q. Find the time taken by the block to cross the mean

position for the first time.

A
A.
k
m
T —1( h
5 — €os (Z)
B.
k
m
™ — sin_l(%>
C.
k
m
- —1(h
T — sin (Z)
D.
k
2\ m
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_JmoApD0U3KPa

Natural '
length Equilibrium
position

A block of mass m is connected to a spring of spring

constant k as shown in Fig. The block is found at its

equilibrium position ¢ = 1s and it has a velocity of

+0.25— at t = 2s. The time period of oscillation is 6 s.
s

Based on the given information answer the following

question: Q. the amplitude of oscillation is

A. —cm
2

B.3m


https://dl.doubtnut.com/l/_CoaL7aeeu3eE

Answer: A

° Watch Video Solution

>,
€ Natural :
length Equilibrium
position

8.
A block of mass m is connected to a spring of spring
constant k as shown in Fig. The block is found at its

equilibrium position ¢ = 1s and it has a velocity of


https://dl.doubtnut.com/l/_CoaL7aeeu3eE
https://dl.doubtnut.com/l/_nhZ0Q8kvuhYx

m

+0.25— at t = 2s. The time period of oscillation is 6 s.
s

Based on the given information answer the following

question:

Q. Determine the velocity of particle at t = 5s.

A —0.42
S
B.0.5 %
S
c.—0.25%
S

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_nhZ0Q8kvuhYx

Pivoted
point

o.

In physical pendulum, the time period for small oscillation

I
is given by T' = 2w, | —— where | is the moment of
Mgd

inertial of the body about an axis passing through a
pivoted point O and perpendicular to the plane of

oscillation and d is the separation point between centre


https://dl.doubtnut.com/l/_kaooSiaQds8p

of gravity and the pivoted point. In the physical pendulum
a speacial point exists where if we concentrate the entire
mass of body, the resulting simple pendulum (w.r.t. pivot
point O) will have the same time period as that of physical

pendulum This point is termed centre of oscillation.

T =27 L =27 £ Moreover, this point
Mgd g

possesses two other important remarkable properties:
Property I: Time period of physical pendulum about the
centre of oscillation (if it would be pivoted) is same as in
the original case.

Property II: If an impulse is applied at the centre of
oscillatioin in the plane of oscillation, the effect of this
impulse at pivoted point is zero. Because of this property,
this point is also known as the centre of percussion. From

the given information answer the following question:


https://dl.doubtnut.com/l/_kaooSiaQds8p

Q. A uniform rod of mass M and length L is pivoted about
point O as shown in Figgt It is slightly rotated from its
mean position so that it performs angular simple
harmonic motion. For this physical pendulum, determine

the time period oscillation.

5 7L
.TT —_—
3g
- 21
. LTT Bg

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kaooSiaQds8p

10. In physical pendulum, the time period for small

1
oscillation is given by T' = 27w, /| —— where | is the
Mgd

moment of inertial of the body about an axis passing
through a pivoted point O and perpendicular to the plane
of oscillation and d is the separation point between
centre of gravity and the pivoted point. In the physical
pendulum a speacial point exists where if we concentrate
the entire mass of body, the resulting simple pendulum
(w.r.t. pivot point O) will have the same time period as that
of physical pendulum This point is termed centre of

oscillation.

I L
T=2n,| —— =2m,/—  Moreover, this point
Mgd g

possesses two other important remarkable properties:

Property I: Time period of physical pendulum about the


https://dl.doubtnut.com/l/_iNjWZ2BAmGzm

centre of oscillation (if it would be pivoted) is same as in
the original case.

Property II: If an impulse is applied at the centre of
oscillatioin in the plane of oscillation, the effect of this
impulse at pivoted point is zero. Because of this property,
this point is also known as the centre of percussion. From

the given information answer the following question:


https://dl.doubtnut.com/l/_iNjWZ2BAmGzm

Q. For the above question, locate the centre of oscillation.

Pivoted
point

A. % from O (down)

L
B. 1 from O (up)

2L
C. 5 from O (down)

7L
D. Tz from O (down)


https://dl.doubtnut.com/l/_iNjWZ2BAmGzm

Answer: D

o Watch Video Solution

1. In physical pendulum, the time period for small

1
oscillation is given by T' = 27w, /| —— where | is the
Mgd

moment of inertial of the body about an axis passing
through a pivoted point O and perpendicular to the plane
of oscillation and d is the separation point between
centre of gravity and the pivoted point. In the physical
pendulum a speacial point exists where if we concentrate
the entire mass of body, the resulting simple pendulum
(w.r.t. pivot point O) will have the same time period as that

of physical pendulum This point is termed centre of


https://dl.doubtnut.com/l/_iNjWZ2BAmGzm
https://dl.doubtnut.com/l/_gWskfudLT6hI

oscillation.

I L
T=2r,|] —— =2m,/—  Moreover, this point
Mgd g

possesses two other important remarkable properties:
Property I: Time period of physical pendulum about the
centre of oscillation (if it would be pivoted) is same as in
the original case.

Property II: If an impulse is applied at the centre of
oscillatioin in the plane of oscillation, the effect of this
impulse at pivoted point is zero. Because of this property,
this point is also known as the centre of percussion. From
the given information answer the following question:

Q. If an impulse J is applied at the centre of oscillation in

the plane of oscillation, then angular velocity of the rod


https://dl.doubtnut.com/l/_gWskfudLT6hI

will be .

Pivoted
point

" 2ML


https://dl.doubtnut.com/l/_gWskfudLT6hI

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_gWskfudLT6hI

12.
A block of mass m is suspended from one end of a light

spring as shown. The origin O is considered at distance


https://dl.doubtnut.com/l/_YcKnH3OofIcg

equal to natural length of the spring from the ceiling and
vertical downwards direction as positive y-axis. When the
system is in equilibrium a bullet of mass Y moving in
vertical up wards direction with velocity vy strikes the
block and embeds into it. As a result, the block (with
bullet embedded into it) moves up and start oscillating.
Based on the given information, answer the following

question:

Q. Mark out the correct statements (s).

A.the block bullet system performs SHM about

v=

B. The block bullet system performs oscillatory motion

mg
but not SHM about y = =


https://dl.doubtnut.com/l/_YcKnH3OofIcg

C.The block bullet system performs SHM about

_4mg
T

D. The block bullet system performs oscillatory motion

dmg

but not SHM about y = ——.
3k

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_YcKnH3OofIcg

13.
A block of mass m is suspended from one end of a light

spring as shown. The origin O is considered at distance


https://dl.doubtnut.com/l/_CuHS555iKnvc

equal to natural length of the spring from the ceiling and
vertical downwards direction as positive y-axis. When the
system is in equilibrium a bullet of mass Y moving in
vertical up wards direction with velocity vy strikes the
block and embeds into it. As a result, the block (with
bullet embedded into it) moves up and start oscillating.
Based on the given information, answer the following

question:

Q. The amplitude of oscillation would be
4 2 02
A -mg + 0
3k 12k
mu n mg\’

12k 3k
mvo mg \ 2

C.
\/ +(%)

mvo n 4mg 2
3k

B.

D.


https://dl.doubtnut.com/l/_CuHS555iKnvc

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_CuHS555iKnvc

14.
A block of mass m is suspended from one end of a light

spring as shown. The origin O is considered at distance


https://dl.doubtnut.com/l/_S1VtYK3fRfUp

equal to natural length of the spring from the ceiling and
vertical downwards direction as positive y-axis. When the
system is in equilibrium a bullet of mass Y moving in
vertical up wards direction with velocity vy strikes the
block and embeds into it. As a result, the block (with
bullet embedded into it) moves up and start oscillating.
Based on the given information, answer the following
question:

Q. The time taken by the block bullet system to move from

mg . .. L o

Yy = T (initial equilibrium position) to y = 0 (natural
length of spring) is (A represents the amplitude of
motion)

A 4—m-cos_1 9 — cos _4mg -
"V o3k 3 3kA ||

kA
B % _cos -1 M9 cos 1 _4mg -
“V 4m i 3kA 3kA |



https://dl.doubtnut.com/l/_S1VtYK3fRfUp

D. none of these

Answer: A

° Watch Video Solution

15.
Two identical blocks A and B, each of mass m = 3kg, are
connected with the help of an ideal spring and placed on

a smooth horizontal surface as shown in Fig. Another


https://dl.doubtnut.com/l/_S1VtYK3fRfUp
https://dl.doubtnut.com/l/_ZJW5EGNfE7Pr

identical blocks C moving velocity vy = 0.6— collides
s
with A and sticks to it, as a result, the motion of system
takes place in some way
Based on this information answer the following
questions:
Q. After the collision of C and A, the combined body and
block B would
A. oscillate about centre of mass of system and centre
of mass is at rest.
B. oscillate about centre of mass of system and centre
of mass is moving.

C. oscillate but about different location other than the

centre of mass.


https://dl.doubtnut.com/l/_ZJW5EGNfE7Pr

D. not oscillate.

Answer: B

o Watch Video Solution

k =2000

16.

Two identical blocks A and B, each of mass m = 3kg, are
connected with the help of an ideal spring and placed on
a smooth horizontal surface as shown in Fig. Another

: : : : m :
identical blocks C moving velocity vy = 0.6— collides
S


https://dl.doubtnut.com/l/_ZJW5EGNfE7Pr
https://dl.doubtnut.com/l/_BOqEzhWI09Qs

with A and sticks to it, as a result, the motion of system
takes place in some way

Based on this information answer the following
questions:

Q. Oscillation energy of the system i.e, part of the energy
which is oscillation (changing) between potention and

kinetic forms is

A.0.27 |

B. 0.09 )

C.0.18])

D.045)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_BOqEzhWI09Qs

17.

Two identical blocks A and B, each of mass m = 3kg, are
connected with the help of an ideal spring and placed on
a smooth horizontal surface as shown in Fig. Another
identical blocks C moving velocity vy = 0.6% collides
with A and sticks to it, as a result, the motion of system
takes place in some way

Based on this information answer the following
questions:

Q. The maximum compression of the spring is


https://dl.doubtnut.com/l/_BOqEzhWI09Qs
https://dl.doubtnut.com/l/_CXCgEYSgThJZ

A. 3,/30mm
B. 3,/20mm
C.3,/10mm

D. 3,/50mm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_CXCgEYSgThJZ

18.
A small block of mass m is fixed at upper end of a massive

vertical spring of spring constant k = and natural

length 10L The lower end of spring is free and is at a
height L from fixed horizontal floor as shown. The spring
is initially unstressed and the spring block system is
released from rest in the shown position.

Q. At the instant the speed of block is maximum the

magitude of force exeted by the spring on the block is

mg


https://dl.doubtnut.com/l/_7gsxWaLuXl00

B.mg

C.zero

D. none of these

Answer: B

o Watch Video Solution

R e y
---A----
y

A :
b

Herizental fleer

19.

A small block of mass m is fixed at upper end of a massive


https://dl.doubtnut.com/l/_7gsxWaLuXl00
https://dl.doubtnut.com/l/_IybYn95NZEx1

vertical spring of spring constant k = and natural

L
length 10L The lower end of spring is free and is at a

height L from fixed horizontal floor as shown. The spring
is initially unstressed and the spring block system is
released from rest in the shown position.

Q. As the block is coming down, the maximum speed

attained by the block is

A /gL

B. \/3gL

3

C.5+/9L

/3
D. 4/ =gL
59

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_IybYn95NZEx1

" Herizental ﬂoer'

20.
A small block of mass m is fixed at upper end of a massive

and natural

vertical spring of spring constant k = 7:
length 10L The lower end of spring is free and is at a
height L from fixed horizontal floor as shown. The spring
is initially unstressed and the spring block system is
released from rest in the shown position.

Q. Till the blocks reaches its lowest position for the first

time, the time duration for which the spring remains

compressed is


https://dl.doubtnut.com/l/_IybYn95NZEx1
https://dl.doubtnut.com/l/_5wgm3MuwDpky

_|_

o

talh §|“

o

_|_

\/ sin
[ sin -
SR

T L [ sin~
- 2 29 4q 3

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5wgm3MuwDpky

21.

A 100 g block is connected to a horizontal massless spring
N - .

of force constant 25.6— As shown in Fig. the block is free
m

to oscillate on a horizontal frictionless surface. The block

is displaced 3 cm from the equilibrium position and , at

t =0, it is released from rest at x = 0 It executes simple

harmonic motion with the postive

x — direction € decated € F'ig. T'hepositiontime(x-t)


https://dl.doubtnut.com/l/_3KwoT1KT29eW

graph of motion of the block is as shown in Fig.

Q. When the block is at position A on the graph, its

A. position and velocity both are negative

B. position is positive and velocity is negative

C. position is negative and velocity is positive

D. position and velocity both the positive

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_3KwoT1KT29eW

22,

A 100 g block is connected to a horizontal massless spring
N - .

of force constant 25.6— As shown in Fig. the block is free
m

to oscillate on a horizontal frictionless surface. The block

is displaced 3 cm from the equilibrium position and , at

t =0, it is released from rest at x = 0 It executes simple

harmonic motion with the postive x-direction indecated in

Fig. The position time (z — t) graph of motion of the


https://dl.doubtnut.com/l/_zNOYTNZAsGnR

block is as shown in Fig.

Q. When the block is at position B on the graph its.

A. position and velocity both are positive.

B. position is positive and velocity is negative

C. position is negative and velocity is positive

D. osition and velocity are negative.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_zNOYTNZAsGnR

23.

A 100 g block is connected to a horizontal massless spring
N - .

of force constant 25.6— As shown in Fig. the block is free
m

to oscillate on a horizontal frictionless surface. The block

is displaced 3 cm from the equilibrium position and , at

t =0, it is released from rest at x = 0 It executes simple

harmonic motion with the postive x-direction indecated in

Fig. The position time (z — t) graph of motion of the


https://dl.doubtnut.com/l/_yg8syZHbANr8

block is as shown in Fig.

When the block is at position C on the graph, its

A. velocity is maximum and acceleration is zero

B. velocity is minimum and acceleration is zero

C. velocity is zero and acceleration is negative

D. velocity is zero and acceleration is positive.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_yg8syZHbANr8

24.

A 100 g block is connected to a horizontal massless spring
N - .

of force constant 25.6— As shown in Fig. the block is free
m

to oscillate on a horizontal frictionless surface. The block

is displaced 3 cm from the equilibrium position and , at

t =0, it is released from rest at x = 0 It executes simple

harmonic motion with the postive x-direction indecated in

Fig. The position time (z — t) graph of motion of the

block is as shown in Fig.


https://dl.doubtnut.com/l/_HXaAvOwSE01b

Position of the block as a function of time can now be

expressed as
Az = 3cos(16t + 2)
B.x = 3cos(16t + g)
v
C.x = 3. 5cos(16t + —)

6

T
z =3 2cos(16t+ —) cm

S

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_HXaAvOwSE01b

25.

A 100 g block is connected to a horizontal massless spring
N - .

of force constant 25.6— As shown in Fig. the block is free
m

to oscillate on a horizontal frictionless surface. The block

is displaced 3 cm from the equilibrium position and , at

t =0, it is released from rest at x = 0 It executes simple

harmonic motion with the postive x-direction indecated in

Fig. The position time (z — t) graph of motion of the

block is as shown in Fig.


https://dl.doubtnut.com/l/_5luajeaE2FSV

Velocity of the block as a function of time can

expressed as

Av= — sin48(16t1) oan
2 S

B.u — — 48 sin(16t3> cn
3 S

Co= — 56sin(16tz cm
4 S

E

D.v = 56(16tﬂ)
LU= 6

V)

Answer: D

be

o Watch Video Solution



https://dl.doubtnut.com/l/_5luajeaE2FSV

k

26.

A spring having a spring constant k is fixed to a vertical
wall as shown in Fig. A block of mass m moves with
velocity v torards the spring from a parallel wall opposite
to this wall. The mass hits the free end of the spring
compressing it and is decelerated by the spring force and
comes to rest and then turns the spring is decelerated by
the spring force and comes to rest and then turns back
till the spring acquires its natural length and contact with
the spring is broken. In this process, it regains its angular
speed in the opposite direction and makes a perfect

elastice collision on the opposite left wall and starts


https://dl.doubtnut.com/l/_3uGMHDPslOQq

moving with same speed as before towards right. The
above processes are repeated and there is periodic
oscillation.

Q. What is the maximum compression produced in the

spring?

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_3uGMHDPslOQq

k

‘?%ttw&@“"

27.

A spring having a spring constant k is fixed to a vertical
wall as shown in Fig. A block of mass m moves with
velocity v torards the spring from a parallel wall opposite
to this wall. The mass hits the free end of the spring
compressing it and is decelerated by the spring force and
comes to rest and then turns the spring is decelerated by
the spring force and comes to rest and then turns back
till the spring acquires its natural length and contact with
the spring is broken. In this process, it regains its angular
speed in the opposite direction and makes a perfect

elastice collision on the opposite left wall and starts


https://dl.doubtnut.com/l/_0bfoAafHg9nM

moving with same speed as before towards right. The
above processes are repeated and there is periodic
oscillation.

Q. What is the time period of oscillation ?

m
AT, —
k
g [Tm L
' k m
c m n 2L
T, — + —
k v
b m n L
.TT —_— —
k v
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0bfoAafHg9nM

P
A o———————— -8 B

28.

A and B are two fixed points at ta distance 3/ apart. A
particle of mass m placed at a point P experiences the
force 2(?)1?14 and the force (?)?B
sumultaneously. Initially at ¢ = 0, the particle is projected
from A towards B with speed 3\/gﬁ.

Q. Tha particle moves simple harmonically with period T

and amplitude A.

|1
AA=2T =2r

B.A =3lT =2«

@ |

CA=2T =27

m:lN
mgh

D.A=1I1T =27


https://dl.doubtnut.com/l/_um6ulHnzQz7T

Answer: C

o Watch Video Solution

P

29.

A and B are two fixed points at ta distance 3/ apart. A
particle of mass m placed at a point P experiences the

> e

force 2($)P A and the force (?)P B
sumultaneously. Initially at ¢ = 0, the particle is projected
from A towards B with speed 3\@.

Q. The instant ¢ at which the particle arrives at B in terms

of the periodic time T will be

At= =
2


https://dl.doubtnut.com/l/_um6ulHnzQz7T
https://dl.doubtnut.com/l/_ID7Ll6qwKJ9u

Bt — L
3
ct= XL
4
3
Answer: B

o Watch Video Solution

P
30.
A and B are two fixed points at ta distance 3l apart. A
particle of mass m placed at a point P experiences the
— —
force 2($)P A and the force (?)P B

sumultaneously. Initially at ¢ = 0, the particle is projected


https://dl.doubtnut.com/l/_ID7Ll6qwKJ9u
https://dl.doubtnut.com/l/_8il7aktHJlxi

from A towards B with speed 3@.

Q. The velocity of the particle when it reaches B will be

A. zero

B.3,/9l
C.2,/gl
D. /gl

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_8il7aktHJlxi

31.
A body of mass m is attached by an inelastic string to a

suspended spring of spring constant k. Both the string


https://dl.doubtnut.com/l/_vUejtztlrU4v

and the spring have negligible mass and the string is
inextensible and of length L. Initially, the mass m is at
rest.

Q. If the mass m is now raised up to point A (the top end
of the string see fig. and allowed to fall from rest, the
maximum extension of the spring in the subsequent

motion will be

A L

x| 3

w!

[
0.7 s 1 2L

??‘

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_vUejtztlrU4v

32. A body of mass m is attached by an inelastic string to
a suspended spring of spring constant k. Both the string
and the spring have negligible mass and the string is
inextensible and of length L. Initially, the mass m is at
rest.

If the mass m, from the initial position of rest is pulled
down a distance A and then released, assuming that the
string remains taut throughout the motion, the maximum

(downwards) acceleration of the oscillating body will be


https://dl.doubtnut.com/l/_vUejtztlrU4v
https://dl.doubtnut.com/l/_WGDjcltCPvLk

D.g

Answer: A

o Watch Video Solution

33. A body of mass m is attached by an inelastic string to
a suspended spring of spring constant k. Both the string
and the spring have negligible mass and the string is
inextensible and of length L. Initially, the mass m is at
rest.

The largest amplitude A, .., for which the string will

remain taut throughout the motion is

m
A
2k


https://dl.doubtnut.com/l/_WGDjcltCPvLk
https://dl.doubtnut.com/l/_KQRmibwNf1PR

mg

2mg
3k

D.L

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_KQRmibwNf1PR

1.

Two uniform ropes having linear mass densities m and
4m are joined to form a closed loop. The loop is hanging
over a fixed frictionless small pulley with the lighter rope

above as shown in the fig. (in the figure equilibrium


https://dl.doubtnut.com/l/_QARjbljrLUzu

position is shown). Now if point A (joint) is slightly
displaced in downward direction and released, it is found

that the loop performs SHM with the period of oscillation

150m

472

equal to N. Find the value of N (take [ =

m
g=10-2).

° Watch Video Solution

2. In the figure shown, mass 2m connected with a spring
of force constant k is at rest and in equilibrium. A particle
of mass m is released from height 4.5mg/k from 2m .
The particle stick to the block. Neglecting the duration of

collision find time from the release of m to the moment


https://dl.doubtnut.com/l/_QARjbljrLUzu
https://dl.doubtnut.com/l/_IZjH8HCojC9I

when the spring has maximum compression.

.m

o Watch Video Solution



https://dl.doubtnut.com/l/_IZjH8HCojC9I

AN

3.
: . [
Two simple pendulums A and B having lengths [ and 1

respectively are released from the position as shown in

Fig. Calculate the time (in seconds) after which the two

strings become parallel for the first time. (Take [ = —m
s
and g = 102,
52

o Watch Video Solution



https://dl.doubtnut.com/l/_FlhH5UYCroBF

[=20cm

® Bob

4,

A weightless rigid rod with a small iron bob at the end is
hinged at point A to the wall so that it can rotate in all
directions. The rod is kept in the horizontal position by a
vertical inextensible string of length 20cm, fixed at its
midpoint. The bob is displaced slightly perpenducular to
the plane of the rod and string. Find period of small
oscillations of the system in the form 7;—08 and fill the

value of X.

o Watch Video Solution



https://dl.doubtnut.com/l/_VyFJko3gtbpP

5.

A rod of mass m and length [ hinged at one end is

connected by two springs of spring constant k; and k2 so

that it is horizontal at equilibrium What is the angular
. Tra

frequency of the system? (in T) (Take Il = 1m,b = —m,

4

N N

K1 =16— Ky = 61—.
m m

o Watch Video Solution



https://dl.doubtnut.com/l/_VyFJko3gtbpP
https://dl.doubtnut.com/l/_JuF2FmEUKvR0

6.

A block of mass m is tied to one end of a spring which
passes over a smooth fixed pulley A and under a light
smooth movable pulley B. The other end of the string is
attached to the lower end of a spring of spring constant

K. Find the period of small oscillation of mass m about


https://dl.doubtnut.com/l/_RDup6urVByvX

its equilibrium position (in second). (Take m :wzkg,

N
K2k — 4K1,K1 — 17—)
m

° Watch Video Solution

300400

7.

A uniform disc of mass m and radius R is pivoted
smoothly at its centre of mass. A light spring of stiffness k
is attached with the dics tangentially as shown in the Fig.

: . rad : _—
Find the angular frequency in —— of torsional oscillation
S
N

of the disc. (Take m = bkgand K = 10—.)
m


https://dl.doubtnut.com/l/_RDup6urVByvX
https://dl.doubtnut.com/l/_AupT596V1yOb

° Watch Video Solution

8.

80
232

pivoted smoothly at P. If a uniform disc of mass m and

A uniform disc of mass m and radius R = m is

radius R is welded at the lowest point of the disc, find the

period of SHM of the system (disc + ring). (in seconds)

° Watch Video Solution



https://dl.doubtnut.com/l/_AupT596V1yOb
https://dl.doubtnut.com/l/_QpJ11GZAOND1

o.

In the arrangement shown if Fig. Pulleys are small and

N
light and spring are ideal and K1:25(772)—,
m

Ky, = 2K{,K3 = and K, = 4K, are the force constant

of the spring. Calculate the period of small vertical

oscillation of block of mass m = 3kg.

o Watch Video Solution



https://dl.doubtnut.com/l/_GQZwL6cVha8P

10.

A small body of mass m is connected to two horizontal
: : 3d

spring of elastic constant k, natural length T In the

equilibrium position botgh springs are stretched to

length d, as shown in Fig. What will be the ratio of perod

T
of the motion (Tb) If the body is displaced horizontally

a
by a small distance where T} is the time period when the

particle owscillates along the line of spring T} is time

plane of the figure? Neglect effect of gravity.

o Watch Video Solution



https://dl.doubtnut.com/l/_aSjaYW2YCHvF

1. Describe the motion of a particle acted upon by the

force:
AF=3z+3
BF = —3x —3
CF= —3x+3
DF = —3z —3

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_FLjQ3geUSTm2

2. The potential energy (U) of a body of unit mass moving
in a one-dimension foroce field is given by
U= (5132 — 4z + 3) .All untis are in S.L
A. Find the equilibrium position of the body
B.Show that oscilliations of the body about this
equilibrium positon in sample harmonic motion and
find its time period
C. Find the amplitude of oscilliations if speed of the
body at equilibrium position is 2,/6m /s
D. Find the amplitude of oscillators if speed of the

body at equlibrium position is 2,/6m / s.

Answer: A::B::C


https://dl.doubtnut.com/l/_obSYtEgyQaor

o Watch Video Solution

Single correct Answer Type

1. A boby is moving in a room with a velocity of 20m /s

perpendicular to the two walls separated by 5 meters

There is no friction and the collisionnn with the walls are

elastic.

A. Not periodic

B. Periodic but not smple harmonic

C. Periodic and simple harmonic

D. Periodic with variable time period


https://dl.doubtnut.com/l/_obSYtEgyQaor
https://dl.doubtnut.com/l/_vDNV26sYMveU

Answer: B

o Watch Video Solution

2. The equation of motion of a particle is z = a,cos(at)2
.The motion is

A. periodic but not oscillatory

B. periodic and oscillatory

C. oscillatory but not periodic

D. neither periodic nor oscillatory

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_vDNV26sYMveU
https://dl.doubtnut.com/l/_v1cOo8nZzcGm

3. As the expression in ivolving sine function , which of the

following equations does

harmonic motion ?

Ay = asinwt

B.y = atanwt

C.y = acoswt

D.y = asinwt + bcos wt

Answer: D

not

represent a

simple

° Watch Video Solution



https://dl.doubtnut.com/l/_HXl7k6O1UdEn

4. The displament of a particular is respresented by the
equation y = sin® wt. The motion is

A. non-periodic

B. periodic but not simple harmonic

C. simple harmoic with period 27 /w

D. simple harmoic with period 7 /w

Answer: B

o Watch Video Solution

5. Value of the acceleration A of a particle moving in

sample harmonic motion as a function of its displacement


https://dl.doubtnut.com/l/_hImp0rFwTxTd
https://dl.doubtnut.com/l/_syWA5KSoMxOg

x are given in the table below .
A(mms~?) 16 8
z(mm) —4 — 2

The period of the motion is

® >
D[N | 3
»

»

®»

N

O
)
V)

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_syWA5KSoMxOg

6. The time taken by a particle performing SHM on a

straight line to pass from point A to B where its velocities

are same is 2 seconds . After another 2 second it returns

to B .The time peroid of oscillation is (in seconds):

A2

B. 4

C.6

D.8

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_XlPetOIti6NX

7. A particle is perfroming simple harmoic motion along
x — axis with amplitude 4 cm and time period 1.2sec.The
minimum time taken by the particle to move from x=2 cm
tox = + 4cm and back again is given by

A. 0.6 sec

B. 0.4 sec

C.0.3sec

D.0.2sec

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_m52BR2JGO9Oh

8. Two particle P and @ describe S. H. M. of same
amplitude a same frequency f along the same straight
line .The maximum distance between the two particles is

a+/2 The phase difference between the two particle is

>
N
)
=
o

wly o3 |3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_FvAhArbqFKdF

9. A particle executing SHM of amplitude 4 cm and
T = 4s The time taken by it to move from position to
half the amplitude is

A. 1sec

B.1/sec

C.2/3sec

D. ,/3/2sec

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_DNqLOQgirthf

10. Two particle undergoes SHM along parallel line with
the same time period (T') and equal amplitude At a
particular instant , one particle is at its extereme position
while the other is at its mean position .They move in the

same direction .They will cross each other after a further

time

B O A

@ - @ -—----=-- -9 1St par’th|e
B’ o A’

®-————mmm ~— e - 2nd particle
AT/8

B.3T/8

C.T/6


https://dl.doubtnut.com/l/_SnorPt9yiQ0l

Answer: B

o Watch Video Solution

1. Two particles execute SHM of same amplitude of
20cm with same period along the same line about the
same equilibrium position. If phase difference is 7 /3 then
the maximum distance between these two will be

A. 10cm

B. 20cm

C.10y/2cm

D. 20v/2cm

Answer: A


https://dl.doubtnut.com/l/_SnorPt9yiQ0l
https://dl.doubtnut.com/l/_M5JKMlMtq2XP

° Watch Video Solution

12. The maximum acceleration of a particle un SHM s

made two times keeping the maximum speed to be

constant. It is possible when .

A. amplitude of oscillation is double while frequncey

reamins constant

B. amplitude is doubled while frequency is halved

C. frequency is double while amplitude is halved

D.frequency is double while amplitude remains

constant

Answer: C


https://dl.doubtnut.com/l/_M5JKMlMtq2XP
https://dl.doubtnut.com/l/_aa5NzJrjEm5U

° Watch Video Solution

13. A particles is SHM is described by the displacement
function z(t) = acos(wt + 0). If the initinal (¢ = 0)
position of the particle is 1 cm and its initinal velcotiy is
wem /s. The angular frequncy of the particle is mrad / s.

Then is amplitude is

A.1cm

B. \/§cm

C.2cm

D. 2.5¢m

Answer: B

| o |


https://dl.doubtnut.com/l/_aa5NzJrjEm5U
https://dl.doubtnut.com/l/_AsXejjQRI0ot

l & Watch Video Solution ]

14. Two particle P and () describe harmonic , motions of
same period , same amplitude along the same line about
the same equilibrium position O when P and @ are an
appose sides of O at the same distance from O they have
the same speed of 1.2m /s in the same direction when
their displacement are the same they have the same
speed at 1.6m /s in apposite direction The maximum

velocity in m / s of either particle is

A 2.8
B.2.5
C.24

D.2


https://dl.doubtnut.com/l/_AsXejjQRI0ot
https://dl.doubtnut.com/l/_XhgZl3FfZvvg

Answer: D

o Watch Video Solution

15. A particle executes simple harmonic motion with an
amplitude of 4 cm. At the mean position, the veloocity of
the particles is 10 cm/s. The distance of the particles
from the mean position when its speed becomes 5 cm /s
is

A. /3 cm

B. /5 cm

C.2(4/3) em

D.2(+/5) cm


https://dl.doubtnut.com/l/_XhgZl3FfZvvg
https://dl.doubtnut.com/l/_Rg04WmSAiAHx

Answer: C

o Watch Video Solution

16. A particle is executing SHM acccording to the equation

x=A cos wt. Average speed of theparticle during the

s
interval 0 < t < —
6w

V3Aw
2

V3Aw
4

A.

B.

Answer: D

l a wAr_ao_L 2w l_ _ e~_1__0°_



https://dl.doubtnut.com/l/_Rg04WmSAiAHx
https://dl.doubtnut.com/l/_4zIjaUYz7l8j

{t ™ Vvvallll viucoO oVIuUlLivIll ) |

17. The total enefgy of the boby executing S.H.M is EThen .

The kinetic enegry when the displament half of the

amplitude is

A E
)
g £
"4
¢ 3E
"4
V3
D.TE
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_4zIjaUYz7l8j
https://dl.doubtnut.com/l/_puP1WW5R62ih

18. A body is executing siniple Harmonic Motion . At
displament its potenial energy is FE; and at a
displacement y its potenial energy is E5 . The potenial

energy E at displament ( + ) is

A-\/E’:\/El_\/ﬁz
B.\/E':\/E1+\/E'2

CE — El —|— E2
DE — El - E2
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_f9dPJzzghbYW

19. An object of mass 0.2kg execurtes Simple harmonic
. 25 -
along X-axis with frequncey of — Hz. At the position
s

'x=0.04 m, the object has kinetic energy of oscillation in
meter is equal to

A.0.05

B. 0.06

C.0.01

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_4nSC9fTMCmg8

20. A particle of mass (m) is executing oscillations about
the origin on the (x) axis. Its potential energy is
V(z) = k|z|* where (k) is a positive constant. If the

amplitude of oscillation is a, then its time period (T) is.

A. Propertional to —
a

B. Independent of a.
C. Propertional to \/a

D. Propertional to a/?

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lVS8GSCeIs5T

21. The variation of potenial energy of harmoic oscillartor

is as show in figure . The spring constant is

(i (Joule) A

N e
S,

//.

0.01

3

s
o
5
i

et e e g kS (LD mm}
e (C 0)‘«# -v~»~-#~g
20 mm

A.1x 10°N /m
B. 150N /m
C.0.667 x 10°N /m

D.3 x 10°N /m

Answer: B



https://dl.doubtnut.com/l/_HGdFuWH5eskh

I o Watch Video Solution

22. A particle is executing SHM between points-
X,, and X,,, as shown in figure(i). The velocity V(t) of the
particle is partially graphed and shown in figure (ii). Two
points A and B corresponding to time t; and time ¢,

respectively are marked on the V(t) curve.

|
~ 01 b x { /{‘?ﬂ\\« ;
—Xp, l% X z:::u;i/; ..,g.m.,.,,.. -,}
i P
(1) - (i)

A. At time ¢4, it ios going towards X,.

B. At time %4, its speed is decreasing

C. At time t,, its position lies in between — X,,, and O


https://dl.doubtnut.com/l/_HGdFuWH5eskh
https://dl.doubtnut.com/l/_ex0k4FJIoo8F

D.The phase difference A¢ between points A and B

must be expressed as 90° < A¢ < 180°.

Answer: B::C

O Watch Video Solution

23. One end of a spring of force constant k is fixed to a
vertical wall and the other to a blcok of mass m resting on
a smooth horizontal surface. There is another wall at

distance z from the block. The spring is then compressed


https://dl.doubtnut.com/l/_ex0k4FJIoo8F
https://dl.doubtnut.com/l/_3dX9NGQjUnuR

by 2z, and released. The time taken to strike the wall is

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_3dX9NGQjUnuR

24. Three masses 700g, 500g, and 400 g are suspended at
the end of a spring a shown and are in equilibrium. When
the 700 g mass is removed, the system oscillacts with a

period of 3 seconds, when the 500 gm mass is also


https://dl.doubtnut.com/l/_InqLvYqykRup

removed, it will oscillate with a period of


https://dl.doubtnut.com/l/_InqLvYqykRup



https://dl.doubtnut.com/l/_InqLvYqykRup

A ls

Answer: B

o Watch Video Solution

25. 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


https://dl.doubtnut.com/l/_InqLvYqykRup
https://dl.doubtnut.com/l/_7Jw1UKTIOFTN

of oscillation of the system is

1 k
A — ) ——
2w\ 4M

1 4k

B. — 4/ —

2\ M

1 k
Co— ) —
2\ TM

1 Tk

oV M

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_7Jw1UKTIOFTN

26. A body at the end of a spring executes SHM with a
period t;, while the corresponding period for another
spring is ty, If the period of oscillation with the two

spring in series is T, then

AT =1t +to

B.T? =t + ¢

c 1 B 1+ 1
-T_tl to
b 1 +1
T? 2 2
T t1 tz
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_o0UwQbgjwm4W

27. Two identical springs are attached to a small block P.
The other ends of the springs are fixed at A and B, When P
is in equilibrium the extension of bottom spring is 10 cm.

The period of small vertical oscillations of P about is


https://dl.doubtnut.com/l/_92dYPls8eWKJ

equilibrium position is (useg = 9.8m/s2)


https://dl.doubtnut.com/l/_92dYPls8eWKJ



https://dl.doubtnut.com/l/_92dYPls8eWKJ

A. —sec
7

B. —sec
2m

C. —sec

D. none of these

Answer: B

o Watch Video Solution

28. Figure shows a system consisting of a massless pulley,
a spring of force constant k and a block of mass m. If the
block is slightly displaced vertically down from s
equilibrium position and then released, the period of its

vertical oscillation is



https://dl.doubtnut.com/l/_92dYPls8eWKJ
https://dl.doubtnut.com/l/_9vHY4yEnJrZg
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https://dl.doubtnut.com/l/_9vHY4yEnJrZg

m
A 2 —
™K
B.m m
| 4K
C m
.TT _
K
m
D.4 —
™K
Answer: D

0 Watch Video Solution

29. A block of mass m is at rest on the another blcok of

same mass as shown in figure. Lower block is attached to


https://dl.doubtnut.com/l/_9vHY4yEnJrZg
https://dl.doubtnut.com/l/_bLp0ktDczL5a

the spring then the maximum amplitude of motion so

that both the blcok will remain in contact is

F i
l-i'.",d"I‘.i‘l ':l.:.':r'r o g
-‘-'-':‘:‘:‘?"T'_-_"u.".‘:‘.“':‘-:‘f"- : -'-'-‘ﬂf"f;:tfrf-":‘:'.'.'r -


https://dl.doubtnut.com/l/_bLp0ktDczL5a

Answer: C

o Watch Video Solution

30. The displacement of a particle from its mean position

(in metre) is given by


https://dl.doubtnut.com/l/_bLp0ktDczL5a
https://dl.doubtnut.com/l/_YtWdUgMFXnsH

y = 0.2sin(107t + 1.57)cos(107t + 0.57).

The motion of particle is

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

Answer: C

o View Text Solution

31. The displacement of a particle varies with time as
r = 12sinwt — 16 sin® wt (in cm) it is motion s

S. H. M. then its maximum acceleration is


https://dl.doubtnut.com/l/_YtWdUgMFXnsH
https://dl.doubtnut.com/l/_LaUPSRuaEgpK

A 12 W2
B. 36 W’
C. 144 o?

D. /192°

Answer: B

o Watch Video Solution

32. A particle is acted simultaneously by mutually
perpendicular simple harmonic motions
x = acoswt and y = asinwt. The trajectory of motion

of the particle will be

A. an ellipse


https://dl.doubtnut.com/l/_LaUPSRuaEgpK
https://dl.doubtnut.com/l/_Dmtm6OHyklW9

B. a parabola

C.acircle

D. a straight line

Answer: C

o Watch Video Solution

33. A disc of radius R and mass M is pivoted at the rim
and it 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


https://dl.doubtnut.com/l/_Dmtm6OHyklW9
https://dl.doubtnut.com/l/_iUhOT6xc1RcP

0N
&

| w | W

O
o

Answer: D

° Watch Video Solution

34. A particle of mass m = 2kg executes SHM in xy-
plane between point A and B under action of force
— A N

F = F,1 + F,j. Minimum time taken by particle to

move from Ato B is 1sec. At £ = 0 the particleis at z = 2


https://dl.doubtnut.com/l/_iUhOT6xc1RcP
https://dl.doubtnut.com/l/_fmjQBCKnnom8

and y = 2.Then F,, as function of time t is

AY
A2, 2)

— X

B
2

(=2, -2)

A. —4n?sin Tt
B. — 472 cos 7t
C. 472 cos 7t

D. None of these

Answer: B

| -


https://dl.doubtnut.com/l/_fmjQBCKnnom8

l & Watch Video Solution ]

Multiple Correct Answer Type

1. A particles starts from point £ = — TA and move
towards negative extrene as shown . If the time period of

oscillation is T, them

e

.- SRR -/.«/,wwgt..«.,.«u.,..,.,.,,,,,,N,.,W,,,,N,,,,, o

YR,
g
> S

>
.
PR

) i . (27 4
A. The equation of the SHM is z = A sin v + 3

B. The time taken by the particle tto go directly from

T

its initial position to negative extreme is P


https://dl.doubtnut.com/l/_fmjQBCKnnom8
https://dl.doubtnut.com/l/_zbQE18R7v204

C.The time taken by the particle to reach at mean

osition is Z
P 3

) ) (27 T
D. The equation of the SHM is © = Asm<? + E)

Answer: A::B::C

° Watch Video Solution

2. A particle is in linear simple harmonic motion between
two points A and B10cm apart (figure). Take the direction
form A to B as positive direction and choose the correct

statements.

AO = OB = 5¢ecm


https://dl.doubtnut.com/l/_zbQE18R7v204
https://dl.doubtnut.com/l/_i2wgoygUcDzp

A. The sign of velocity , acceleration and force on the

particle when it is 3 cm away from A going towards

B are positive

B.The sign of velocity of the particle at C given

towards B is negative

C.The sign of velocity , accelecration and force on the

particle when it sis 4 cm away from B going towards

A are negative

D.The sign of acceleration and from ao nt particle

when it si at ponts B is negative


https://dl.doubtnut.com/l/_i2wgoygUcDzp

Answer: A::C::D

o Watch Video Solution

3. The displacment versus timecurves for a particle

executing SHM is show in figure . Choose the correct

statement (s)

R oo
oo
:i'(} y‘\' ‘/Jﬂ"(‘
& S » 5
42 ssi / "» .
gﬁ) U g% »% ifa % %‘ % )//o
"'& .}f'x iy //v 4 fﬁ"?-g {3 /'
& it N
R
i

?./
trme (S)

A. Phases of the oscillator is same at ¢t = 0s and

t = 2s


https://dl.doubtnut.com/l/_i2wgoygUcDzp
https://dl.doubtnut.com/l/_BnSvQ7BkAZ0x

B. Phases of the oscillator is same at t = 2s and

t = 6s

C. Phases of the oscillator is same at t = 1s and

t=17Ts

D. Phases of the oscillator is same at ¢t = 1s and

t = 5s

Answer: B::D

o Watch Video Solution

4. Which of the following statements is/are true for a

simple harmonic oscillator?


https://dl.doubtnut.com/l/_BnSvQ7BkAZ0x
https://dl.doubtnut.com/l/_foCrrwnE3tt6

A.Force acting is directly proportional to

displacement from the mean position and

oppposite to it

B. motion is periodic

C. Acceleration of the oscillator is constant

D. the velocity is periodic

Answer: A::B::D

° Watch Video Solution

5. The displacement -time graph of a particle executing

SHM is shown in figure. Which of the following


https://dl.doubtnut.com/l/_foCrrwnE3tt6
https://dl.doubtnut.com/l/_s1jNX6CE7KUF

statements is/are true ?

displacement
S

+ | >
T/4 T S5T/4 time(s)

. 3T

A.The force is zero at t = T
.. . 4T
B. The acceleration is maximum at ¢t = e

C. The velocity is maximum at t = T

: _— T
D. The PE is equal to KE of oscillation at t = 5

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_s1jNX6CE7KUF

6. A linear harmonic oscilator of force constant
2 x 10°N /m times and amplitude 0.01 m has a total
mechanical energy of 160 Joules. Its

A. Maximum P.E is 100 J.

B. Maximum K.E is 100)

C. Maximum P.E is 160

D. Minimum P.E is zero

Answer: B::C

o Watch Video Solution

Multiple Correct Answer Type


https://dl.doubtnut.com/l/_zIpBpTiFtjGF
https://dl.doubtnut.com/l/_3P0hzEls146w

1. The springs shown in the figure are all upstretched in

the beginning when a man starts pulling the block. The

man exerts a constant force F on the block.
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of oscillation is

amplitude

A. the

(Ky + K3)F
K Ky + K7yK3 + K3 K4

is

frequency

]1/2

oscillation

B. the

K1 K> + KoK3 + K3K;

M(K,; + Ks)

|

1
2T



https://dl.doubtnut.com/l/_3P0hzEls146w

C.the amplitude of oscillation is

2Ky + K3)F
KK, + K, K3 + K3 K

D. the oscillation frequency is

1 [K1K2 + Ko K3 + KyK |12

™ M(K, + Ks)

Answer: A::B

o Watch Video Solution

2. A spring has natural length 40cm and spring constant
500N /m. A block of mass 1kg is attached at one end of
the spring and other end of the spring is attached to a
ceiling. The block is relesed from the position, where the

spring has length 45¢cm.


https://dl.doubtnut.com/l/_3P0hzEls146w
https://dl.doubtnut.com/l/_znVhrKrjUQCR

A. the block will perform SHM of amplitude 5 cm.

B.the block will have maximum velocity
30,/5. cm / sec.

C. the block will have maximum acceleration 15 m/sz,

D. the minimum potential energy of the spring will be

Zero.

Answer: B::C::D

° Watch Video Solution

3. A 1kg block is eecuting simpe hrmonic motion of
ampliltude 0.1 m m on a smooth horizontal surface under

the restoring force of a spring of sprign constant


https://dl.doubtnut.com/l/_znVhrKrjUQCR
https://dl.doubtnut.com/l/_eChJWiHmmxdj

100Nm ~'. A block of mass 3 kg is gently placed on it at
the instant it pases through the mean position. Assuming
that the two blocks move together, find the frequency and

the amplitude of the motion.

A. amplitude of the motion is 5 cm

5

B. the oscillation frequency is 2—Hz
m

C. amplitude of the motion is 10 cm

5

D. the oscillation frequency is —Hz
7r

Answer: A::B

I o WMWilakl. \ 2 daa Al aa



https://dl.doubtnut.com/l/_eChJWiHmmxdj
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4. A mass M is in static equilibrium on a massless vertical
spring as shown in the figure. A ball of mass m dropped
from certain height sticks to the mass M after colliding
with it.

The oscillations they perform reach to height'a’ above the

original level of scales & depth b’ below it.

(a) Find the constant of force of the spring.,

(b) Find the oscillation frequency.


https://dl.doubtnut.com/l/_eChJWiHmmxdj
https://dl.doubtnut.com/l/_vudKFAlbJg4P

(c ) What is the height above the initial level from which

the mass m was dropped?

.. 2mg
A. the force constant of the spring is

—a

o o1 2mg
B. the oscillation frequency is
2r\/ (b —a)(M + m)

mg

C. the force constant of the spring is
—a

mg
(b—a)(M+ m)

1
D. th illation f [
e oscillation frequency is 277\/

Answer: A::B

o Watch Video Solution

5. Two blocks A (5kg) and B (2kg) attached to the ends of a
spring constant 1120 N /m are placed on a smooth

horizontal plane with the spring unreformed.


https://dl.doubtnut.com/l/_vudKFAlbJg4P
https://dl.doubtnut.com/l/_JWMHiVE4jsKF

Simulataneously velocities of 3 m /s and 10 m /s along
the line of the spring in the same direction are imparted

to A and B then

A. the maximum extension of the spring is 0.25 m

B. the first maximum compression occurs after start at

3T
56 °

C. the maximum extension of the spring is 0.50 m

7r
D. Time period of oscillation is eV

Answer: B::D

. Y l


https://dl.doubtnut.com/l/_JWMHiVE4jsKF
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6. The displacement of a particle varies with time
according to the relation y = a sinwt + b cos wt.

A. The motion is SHM

B. The motion is SHM with amplitude a+b

C. The motion is SHM with amplitude a? + b°

D. The motion is SHM with amplitude 1/a* + b?

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_JWMHiVE4jsKF
https://dl.doubtnut.com/l/_tJBLDQ8B5tfu

7. Three simple harmonic motions in the same direction
having each of amplitude "a" and the same period are
superposed. If each differs in phase from the next by 7 /4
then
A. the resultant amplitude is (1 + \/ﬁ)a.
B. the phase of the resultant motion relative to first is
90°.
C.The energy associated with the resultant motion is
(3—|— 2\/5) times the energy associated with any

single motion.

D. the resulting motion is not simple harmonic.

Answer: A::C


https://dl.doubtnut.com/l/_uwgtRyRoLk0E

o Watch Video Solution

8. Funcation z = Asin®wt + Bcos? wt + C sin wt cos wt
Represents SHM.

A. For any value of A, B and C (except C = 0).

B. If A=B,C=2B and amplitude= ‘B\/ﬁ‘

C. If A=B,C=0

D. If A=B,C=2B amplitude=|B|.

Answer: B::D

o View Text Solution



https://dl.doubtnut.com/l/_uwgtRyRoLk0E
https://dl.doubtnut.com/l/_aPmyEmOKhFvJ

9. The x-coordinate of a particle moving on x-axis is given
by £ = 3sin 100t + 8 cos? 50t, where x is in cm and t is
time in seconds. Which of the following is/are correct
about this motion

A. the motion of the particle is not S.H.M.

B. the amplitude of the S.H.M. of the particle is 5 units

C. the amplitude of the resultant S.H.M. is 4/73 units

D. the maximum displacement of the particle from the

origin is 9 units.

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_kRJolyquGbeV

Subjective type

1. Consider a pair of identical pendulums, which oscillate
with equal amplitude independently such that when one
pendulum is at its extreme position making an angle of
2° to the right with the vertical , the other pendulum
makes an angle of 1° to the left of the vertical. What is

the phase difference between the pendulums?

° Watch Video Solution

2. A uniform square plate at side a is hinged at one at its
comes it is suspended such than it can rotate about
horizontal axis. The time period of small oscillation about

its equilibrium position.


https://dl.doubtnut.com/l/_fZ4HboMRL3s1
https://dl.doubtnut.com/l/_hbMpIFc1KEAX

o Watch Video Solution

3. A particle of mass 'm' is moving in the x-y plane such
that its x and y coordinate vary according to the law x= a
sin wt and y= a cos wt where 'a’ and 'omega' are positive
constants and 't' is time. Find

(a) equation of the path. Name the trajectory (path).

(b) whether the particle moves in clockwise or
anticlockwise direction

(c) magnitude of the force on the particle at any time t.

o Watch Video Solution

Single correct anwer type


https://dl.doubtnut.com/l/_hbMpIFc1KEAX
https://dl.doubtnut.com/l/_n33yEt90XXQe
https://dl.doubtnut.com/l/_R2IRHqTicJeo

1. The period of a simple pendulum whose bob is hollow
metallic sphere is T'. The period is 17 when the bob is
filled with sand, T5 where it is filled with mercury and T}
when it is half filled with mercury Which of the following

is true?

HO”OW Sand MerCUI'y

A.T:T1:T2>T3
B.T1:T1:T3>T
CT>T;>T =1

D.T:T1:T2<T3


https://dl.doubtnut.com/l/_R2IRHqTicJeo

Answer: D

o Watch Video Solution

2. A pendulum has time period 7' in air when it is made to
oscillate in water it acquired a time period T' = /2T The

density of the pendulum bob is equal to (density) of water

A /2

B.2

C.2¢/2

D. none of these

Answer: B


https://dl.doubtnut.com/l/_R2IRHqTicJeo
https://dl.doubtnut.com/l/_kibolPWAlKKN

° Watch Video Solution

3. A sphere of radius r is kept on a concave mirror of
radius of curation R. The arrangement is kept on a
horizontal surface (the surface of concave mirror is
friction less 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.Zﬂ\/((R gr)1.4)
B. 27 (R;T)
can ()



https://dl.doubtnut.com/l/_kibolPWAlKKN
https://dl.doubtnut.com/l/_CRH1ERHRx5qF

Answer: B

o Watch Video Solution

4. Two simple pendulums of length 0.5m and 0.2m
respectively are given small linear displacement in one
direction at the same time. They will again be in the same
phase when the pendulum of shorter length has
completed oscillations

A5

B.1

C.2

D.3


https://dl.doubtnut.com/l/_CRH1ERHRx5qF
https://dl.doubtnut.com/l/_zld6vdUDPlJt

Answer: C

o Watch Video Solution

5. The bob of a simple pendulum is displaced from its
equilibrium position 'O' to a position 'Q' which is at a
height 'h' above 'O' and the bob is then released.
Assuming the mass of the bob to be 'm' and time period
of oscillation to be 2.0s, the tension in the string when

the bob passes through 'O’ is

A m(g + 7r\/29_h)


https://dl.doubtnut.com/l/_zld6vdUDPlJt
https://dl.doubtnut.com/l/_E28y5brOqhLl

2
D.m<g+ 7%gh)

Answer: A

° Watch Video Solution

6. Two simple pandulum whose lengths are 100cm and
121em are suspended side by side. Then bobs are pulled
together and then released. After how many minimum
oscillations of the longer pendulum will two be in phase

again.?

A1

B.10

C. 21


https://dl.doubtnut.com/l/_E28y5brOqhLl
https://dl.doubtnut.com/l/_TriaC0LMStI6

D. 20

Answer: B

o Watch Video Solution

T
7. Two pendulums having time period 7' and 5T They

startS. H. M. at the same time from mean position.
what will be the phase difference between them after the

bigger pendulum has completes one oscillation ?
A.45°
B.90°

C.60°

D. 30°


https://dl.doubtnut.com/l/_TriaC0LMStI6
https://dl.doubtnut.com/l/_kVprqG96O2gX

Answer: B

o Watch Video Solution

8. Two simple pendulum first of bob mass M; and length
L, second of bob mass M, and length LyM; = M, and
L, =2L (2).if the vibrational energy of both is same which
is correct?

A. Amplitude of B greater than A

B. Amplitude of B smaller than A

C. Amplitudes will be same

D. none of these

Answer: B


https://dl.doubtnut.com/l/_kVprqG96O2gX
https://dl.doubtnut.com/l/_k4glDbC83K0A

o Watch Video Solution

9. In case of a simple pendulum, time period versus length

is depicted by

A
747
:, -
}
f
A i
TAE
; e
/
[
R T
B e
k4


https://dl.doubtnut.com/l/_k4glDbC83K0A
https://dl.doubtnut.com/l/_nf2PBLhS8sjo

Answer: B

° Watch Video Solution

10. A U tube pf uniform born of cross sectional area A has
been set up vertically with open ends facing up Now
mgm of a liquid of density d is poured into it. The column
of liquid in this tube will oscillation with a period T’ such

that

AT =2« %
g


https://dl.doubtnut.com/l/_nf2PBLhS8sjo
https://dl.doubtnut.com/l/_0yMxTFWnbuQD

CT =27, | ——
gdA
D.T =2« i
2Agd
Answer: D

o Watch Video Solution

11. A horizontal platform with an object placed on it is
executing S.H.M. in the vertical direction. The amplitude of
oscillation is 3.92 x 10™® m. what must ve the least
period of these oscillations. So that the object is not

detached from the platform

A. 0.1256 sec


https://dl.doubtnut.com/l/_0yMxTFWnbuQD
https://dl.doubtnut.com/l/_rnkKhegOh23u

B. 0.1356 sec

C. 01456 sec

D. 0.1556 sec

Answer: A

o Watch Video Solution

12. The matallic bob of a simple pendulum has the relative
density p. The time period of this pendulum is T' it the
metallic bob is immersed in water the new time period is

given by

~1
aT?_—
0


https://dl.doubtnut.com/l/_rnkKhegOh23u
https://dl.doubtnut.com/l/_yHStfkB7v6wY

Answer: D

o Watch Video Solution

13. A brass cube of side a and density ois floating in
mercury of density p. If the cube is displaced a bit

vertically, it executes S.H.M. Its time period will be

A 2 ga
pg
B. 2w faded
og
C.2m L)


https://dl.doubtnut.com/l/_yHStfkB7v6wY
https://dl.doubtnut.com/l/_ShWFoTGi4DTW

D.2m 29
\/ pa

Answer: A

o Watch Video Solution

14. A man weighing 60kg stands on the horizontal
platform of a spring balance. The platform starts
executing simple harmonic motion of amplitude 0.1m and

frequency —. its which of the following statement is
s


https://dl.doubtnut.com/l/_ShWFoTGi4DTW
https://dl.doubtnut.com/l/_n4d2ZfQ5Avf3

correct ?

VRIS R

A.The spring balance reads the weight of man as 60

kg

B. The spring balance reading fluctuates between 60

kg and 70 kg.


https://dl.doubtnut.com/l/_n4d2ZfQ5Avf3

C.The spring balance reading fluctuates between 50

kg and 60 kg.

D.The spring balance reading fluctuates between 50

kg and 70 kg.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_n4d2ZfQ5Avf3

