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Date
Time : PHYSICS
Marks :
OSCILLATIONS
Single Correct Answer Type

1. The minimum phase difference between two simple harmonic oscillations,
1, 3
V1 = Esmwt + gcos wt

Yy, = sin wt + cos wt, is
Vs 7T s s

a) E b] E C) - g d) g

2. A massmis vertically suspended from a spring of negligible mass; the system oscillates with a frequency
n. What will be the frequency of the system if a mass 4 m is suspended from the same spring
a)n/4 b) 4n c)n/2 d) 2n

3. Two simple pendulums first of bob mass M; and length L, second of bob mass M, and length L,. M; = M,
and L, = 2L,. If the vibrational energy of both is same. Then which is correct
a) Amplitude of B greater than A b) Amplitude of B smaller than A
¢) Amplitude will be same d) None of these

4. Two particles P and Q start from origin and execute Simple Harmonic Motion along X-axis with same
amplitude but with period 3 seconds and 6 seconds respectively. The ratio of the velocities of the
velocities of P and Q when they meet is
a)1:2 b) 2:1 c)2:3 d)3:2

5. A mass m is suspended from a spring of length [ and force constant K. The frequency of vibration of the
mass is f;. The spring is cut into two equal parts and the same mass is suspended from one of the parts.
The new frequency of vibration of mass is f,. Which of the following relations between the frequencies is
correct
a) fi =V2f, b) fr =f A fi = 2f, d) f, = V2f,

6. A massm is suspended from the two coupled springs connected in series. The force constant for springs
are K; and K. The time period of the suspended mass will be

2m
T=2 b)T =
3 & <K1+K2) )T =2m (K1+K2)
m(K; + Kz)) KK,
= 7= (255
)T =2n ( KK, ) T K + K,

7. The total energy of a particle, executing simple harmonic motion is
Where x is the displacement from the mean position.
a) X x b) x x? c) Independent of x d) o x1/2

8. A metal rod of length L and mass m is pivoted at one end. A thin disk of mass M and radius R(<
L) is attached at its centre to the free end of the rod. Consider two ways the disc is attached case
A- the disc is not free to rotate about its centre and case B - the disc is free to rotate about its
centre. The rod-disc system performs SHM in vertical plane after being released from the same
displaced position. Which of the following statement(s) is/are true?
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Restoring torque in case A=Restoring torque b Restoring torque in case A<Restoring torque

in case B in case B
Angular frequency for case A<Angular Angular frequency for case A<Angular
frequency for case B frequency for case B

There is a simple pendulum hanging from the ceiling of a lift. When the lift is stand still, the time
period of the pendulum is T. If the resultant acceleration becomes g/4, then the new time period
of the pendulum is

a)0.8T b) 0.25T c)2T d)4T

If a body is executing simple harmonic motion then

a) At extreme positions, the total energy is zero

b) At equilibrium position, the total energy is in the form of potential energy

c) At equilibrium position, the total energy is in the form of kinetic energy

d) At extreme position, the total energy is infinite

A particle moves in x — y plane according to rule x = a sin wt and y = a cos wt. The particle follows

a) An elliptical path b) A circular path

c) A parabolic path a

Five identical springs are used in the following three configurations. The time periods of vertical
oscillations in configurations (i), (ii) and (iii) are in the ratio

A straight line path inclined equally to x and y —
axis

1 1
c)ﬁ:Z:l d)2:ﬁ:1

A simple pendulum has time period T. The bob is given negative charge and surface below it is given
positive charge. The new time period will be

a) Lessthan T b) Greater than T c) EqualtoT d) Infinite

A particle of mass 200 g executes SHM. The restoring force is provided by a spring of force constant 80
N/m. The time period of oscillation is

a) 0.31s b) 0.15s c) 0.05s d) 0.02s

d?x

dx
ezt b prias kx = 0. Then the angular frequency

The equation of a damped simple harmonic motion is m
of oscillation is

2 \1/2 1/2 2\1/2 kb2
a)w:<£_b_> b)w=(£_i> c)wz(ﬁ—b—> d)w=<———>

m 4m? m 4m m  4m?

The time period of a simple pendulum in a lift descending with constant acceleration g is
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I I c) Zero d) Infinite
a)T =21 |— b)T =2 |—
9 29

Displacement between maximum potential energy position and maximum Kinetic energy position for a
particle executing S.H.M. is

a) —a b) +a c) ta d) +a/4
The graph between the time period and the length of a simple pendulum is
a) Straight line b) Curve c) Ellipse d) Parabola

The maximum velocity and the maximum acceleration of a body moving in a simple harmonic oscillator
are 2 m/s and 4 m/s2. Then angular velocity will be

a)3rad/s b) 0.5 rad/s c) 1rad/s d)2rad/s

Two springs, of force constants k; and k,, are connected to a mass m as shown. The frequency of
the mass is f. If both k; and k, are made four times their original values, the frequency of
oscillation becomes

m
a) f/2 b) £/4 o) 4f d) 2f
The motion of a particle executing S.H.M. is given by x = 0.01 sin 1007 (t + .05), where x is in metres and
time is in seconds. The time period is
a)0.01s b) 0.02 s c)0.1s d)0.2s
Two particles are executing simple harmonic motion of the same amplitude A and frequency w

along the x-axis. Their mean position is separated by distance x,(x, > A). If the maximum

separation between them is (x, + A), the phase difference between their motions is
T - T I q /s
3 )2 95 )3

The amplitude of a damped oscillator becomes G) rd in 2 s. If its amplitude after 6 s is %times the

original amplitude, the value of n is

a) 32 b) 3v2 c) 3v3 d) 3°
A simple pendulum is oscillating without damping. When the displacement of the bob is less than
maximum, its acceleration vector d is correctly show in figure.

a) R b) c) d)
al' Y 2\ . _}

The pendulum bob has a speed of 3ms~1 at its lowest position. The pendulum is 0.5 m long. The
speed of the bob, when the length makes an angle of 60° to the vertical will be (g = 10 ms™?2)

1 1
a) > ms ! b) 3 ms ! ¢)3ms~! d) 2 ms™?!
If a body oscillates at the angular frequency w, of the driving force, then the oscillations are called
a) Free oscillations b) Coupled oscillations
c) Forced oscillations d) Maintained oscillations

A horizontal platform with an object placed on it is executing SHM in the vertical direction. The amplitude
of oscillation is 30.92x 10~3m. What must be the least period of these oscillations, so that the object is not
detached from the platform?
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a) 0.1256s b) 0.1356 s c) 0.1456 s d) 0.1556 s

A uniform spring of force constant kis cut into two pieces, the lengths of which are in the ratio 1: 2. The
ratio of the force constants of the shorter and longer piece is

a)l:2 b)2:1 c)1:3 d)2:3

The displacement x(in metre) of a particle in simple harmonic motion is related to time t(in
second) as

T
x = 0.01 cos (nt + Z)
The frequency of the motion will be
a) 0.5 Hz b) 1.0 Hz o) gl—[z d) 7 Hz

How does time period of a pendulum very with length?
L L
a) 1 b) \E c) 7 d) 21
A particle, with restoring force proportional to displacement and resisting force proportional to velocity is
subjected to a force.
F = Fysinwt

If the amplitude of the particle is maximum for w = w4 and the energy of the particle is maximum for w =
w5, then

a) wq = wp and w, #F W b) w1 = wy and w, = wg
C) wy # wp and w, = wy d) w; # wp and w, # wg
To make the frequency double of a spring oscillator, we have to

a) Reduce the mass to one fourth b) Quardruple the mass
c) Double of mass d) Half of the mass

A simple pendulum is set up in a trolley which moves to the right with an acceleration a on a horizontal

plane. Then the thread of the pendulum in the mean position makes an angle 8 with the vertical

1

a) tan” g in the forward direction b) tan~?! % in the backward direction

-19
a

-19

c) tan - in the forward direction

in the backward direction d) tan

Time period of a simple pendulum of length [ is T; and time period of a uniform rod of the same
length [ pivoted about one end and oscillating in a vertical plane is T,. Amplitude of oscillations in
both the cases is small. Then T, /T, is
1 4 3

a) — b) 1 ) = d) (=

V3 3 2
A piece of wood has dimensions a, b and c. Its relative density is d. It is floating in water such that the side
cis vertical. It is now pushed down gently and released. The time period is

sren ) wrenll ornf@ er-[E)

A particle of mass m is executing oscillations about the origin on the x-axis. Its potential energy is U(x) =
k[x]3, where k is a positive constant. If the amplitude of oscillation is a, then its time period T is
a) Proportional to % b) Independent to a ¢) Proportional to va d) Proportional to a3/2
A particle starts S.H.M. from the mean position. Its amplitude is A and time period is T. At the time when
its speed is half of the maximum speed, its displacement y is

A A 24
aZ b) — o AV3 d) =

2 V2 2 V3

A pendulum has time period T. If it is taken on to another planet having acceleration due to gravity half
and mass 9 times that of the earth then its time period on the other planet will be

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |4




39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49,

50.

51.

Gplus Education

a) VT b) T ) T1/3 V2T

A wooden cube (density of wood d) of slide [ floats in a liquid of density p with its upper and
lower surfaces horizontal. If the cube is pushed slightly down and released, its performs simple
harmonics motion of period T, then T is equal

, lp ,ld lp ld
a) 2m |[————— b) 21 |— ) 2w |— d) 2 |[———
(p—d)g pg dg (p—d)g

The displacement of a particle varies according to the relation x = 4(cos ct + sinnt). The
amplitude of the particle is

a) -4 b) 4 c) 42 d) 8

The displacement y of a particle executing periodic motion is given by y = 4 cos?(t/2) sin(1000t). This
expression may be considered to be a result of the superposition of........ independent harmonic motions
a) Two b) Three c) Four d) Five

A pendulum of length 1 m is released from 6 = 60°. The rate of change of speed of the bob at 6 =
30°is (g = 10 ms™2)

a) 10 ms 2 b) 7.5 ms ™2 ¢) 5ms™2 d) 5v/3 ms—2

The displacement x (in metres) of a particle performing simple harmonic motion is related to time t (in
seconds) as x = 0.05 cos (4nt + %) . The frequency of the motion will be

a) 0.5 Hz b) 1.0 Hz c) 1.5Hz d) 2.0 Hz

Which one of the following statements is true for the speed v and the acceleration a of a particle executing
simple harmonic motion

a) When v is maximum, a is maximum b) Value of a is zero, whatever may be the value of v
c) When v is zero, a is zero d) When v is maximum, a is zero

Two simple harmonic motions are represented by y; = 4 sin(4nt + %) and y, = 3 cos(4nt). The resultant
amplitude is

a) 7 b) 1 c)5 d)2++3

A particle is moving in a circle with uniform speed. Its motion is

a) Periodic and simple harmonic b) Periodic but no simple harmonic

c) A periodic d) None of the above

The total energy of a simple harmonic oscillator is proportional to

a) Square root of displacement b) Velocity

c) Frequency d) Square of the amplitude

A block is resting on a piston which is moving vertically with SHM of period 1.0 s. At what amplitude of

motion will the block and piston separate?
a)0.2m b) 0.25m c) 0.3m d) 0.35m
If x, v and a denote the displacement, the velocity and the acceleration of a particle executing

simple harmonic motion of time period T, then, which of the following does not change with time?

T T
a) a2T2 + 4m2p? p) & ¢ aT + 27w g
X v

A simple pendulum is suspended from the ceiling of a lift. When the lift is at rest its time period is
T. With what acceleration should the lift be accelerated upwards in order to reduce its period to
T /27 (g is acceleration due to gravity)

a)2g b)3g )4g dg

A hollow sphere is filled with water through the small hole in it. It is then hung by a long thread
and made to oscillate. As the water slowly flow out of the hole at the bottom, the period of
oscillation will
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a) Continuously decrease b) Continuously increase
c) First decrease then increase d) First increase then decrease
Two simple harmonic motions are represented by

y, = 5[sin2mt + V3 cos2mt]
, T
and 1y, = 5sin (Znt + Z)

The ratio of their amplitudes is

a)l:1 b)2:1 c) 1:3 d)V3:1

Two simple pendulum of length 0.5 m and 20 m respectively are given small linear displacement in one
direction at the same time. They will again be in the phase when the pendulum of shorter length has
completed... oscillations.

a)5 b) 1 c) 2 d) 3

While driving around a curve of 200 m radius the driver noted that pendulum in the car hangs at an angle
of 159 to the vertical. The speedometer of the car reads (in ms™1)

a) 20 b) 23 c) 230 d) 236

The equation of SHM is given by

x = 3sin20mt + 4 cos 20mt

Where x is in cm and t is [ second. The amplitude is

a) 7 cm b) 4 cm c) 5cm d) 3 cm

Two springs of force constant k; and k, are connected as shown.

ki
k

2
The effective spring constant k is
kq
ko
Acceleration A and time period T of a body in S.H.M. is given by a curve shown below. Then corresponding
graph, between identic energy (K.E) and time ¢t is correctly represented by

|

a] k1 + kz b] C) k1k2 d) 2k1k2

a) - b)
~, « |
T —
(—T—>_I)t
) KEI\/ d) KEI—
—t —_— t
(—T—>| (—T—>I

If a simple pendulum of length ! has maximum angular displacement 8, then the maximum kinetic energy
of bob of mass m is
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1 1 1 mg
—X (- b) = x —=2
33 (g) )37
1
c) mgl x (1 —cos®) d)EXmglsine

The displacement of two identical particle executing SHM are represented by equations x; = 8 sin(10t +
7/6) and x, = 5 sin wt.

For what value of w energy of both the particle is same?

a) 4 units b) 8 units c) 16 units d) 20 units

The time period of a mass suspended from a spring is T. If the spring is cut into four equal parts and the
same mass is suspended from one of the parts, then new time period will be

a)T b) T/2 c)2T d)T/4

A simple pendulum of length [ and mass (bob) m is suspended vertically. The string makes an
angle 6 with the vertical. The restoring force acting on the pendulum is

a)mgtan® b) —mgsin 0 c) mgsin 0 d) —mgcos 0

The bob of a pendulum of length [ is pulled aside from its equilibrium position through an angle 6 and then
released. The bob will then pass through its equilibrium position with a speed v, where v equals

a) \/2gl(1 — cos B) b) \/2gl(1 + sin6)

¢) |241(T — i) @) 21T+ cos)

A particle executes harmonic motion with an angular velocity and maximum acceleration of 3.5 rad/s and
7.5 m/s? respectively. The amplitude of oscillation is

a) 0.28m b) 0.36 m c) 0.53m d) 0.61m

The total energy of a particle executing SHM is 80 ]. What is the potential energy when the particle is ata
distance of 3/4 of amplitude from the mean position?

a) 60] b) 10] c) 40] d) 45]

The angular velocities of three bodies in simple harmonic motion are w, w,, w3 with their respective
amplitudes as 44, 4,, A5, If all the bodies have same mass and velocity, then

a) Aiw; = Ayw, = Azws b) Ajwi? = Ayw,? = Azw3z?

Q) Alw; = AP w, = Afws d) 42w = Aw? = A?

Mark the wrong statement

a) All S.H.M.’s have fixed time period

b) All motions having same time period are S.H.M.

c) In S.H.M. total energy is proportional to square of amplitude

d) Phase constant of S.H.M. depends upon initial conditions

Consider the following statements :

The total energy of a particle executing simple harmonic motion depends on its

[.  Amplitude

[I. Period

I1I. Displacement

Of these statements

a) I and Il are correct b) II and III are correct

c) Iand III are correct d) I, II and IIl are correct

A simple pendulum of length L and mass of bob Mis oscillating in a plane about a vertical line between
angular limits —¢ and + ¢. For an angular displacement|0| < ¢. the tension in the string and the velocity
of the bob are T'and v respectively. Which of the following relation holds good under the above
conditions?

a) T cos® = Mg b) T — Mg cos® = Mv?/L

c) T+ Mgcos® = Mv?/L d)T = Mgcos6

A point mass is subjected to two simultaneous sinusoidal displacements in x-direction, x, (t) = A sin wt
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and x,(t) = Asin (wt + 2?”) . Adding a third sinusoidal displacement x5 (t) = B sin(wt + ¢) brings the

mass to a complete rest. The values of B and ¢

3 4m 5m T
a) V24,— b) 4, — c ,— d)A4,=
Vi )4, ) V3,2 )43
What is constant in S.H.M.
a) Restoring force b) Kinetic energy c) Potential energy d) Periodic time

Two particles 4 and B of equal masses are suspended from two massless springs of spring
constants k; and k,, respectively. If the maximum velocities, during oscillations are equal, the
ratio of amplitudes of A and B is

a) \Jk1/k; b) ky /k; c) \ky/ky d) k,/k,

Time period of mass m suspended by a spring is T. If the spring is cut to one-half and made to oscillate by
suspending double mass, the time period of the mass will be

a) 8T b) 4T 0) ; QT
The amplitude of SHM y

= 2(sin5mt + v/2cosmt) is

a) 2 b) 24/2 c) 4 d) 2v/3

For a particle executing SHM the displacement x is given by x = A cos wt. Identify the graph
which represents the variation of potential energy (PE) as a function of time ¢ and displacement

X.
1 1
- DOOOOOCC

a) I, III b) I, IV c) I1, I d) I IV

Identify correct statement among the following

a) The greater the mass of a pendulum bob, the shorter is its frequency of oscillation

b) A simple pendulum with a bob of mass M swings with an angular amplitude of 40°. When its angular
amplitude is 20°, the tension in the string is less than Mg cos 20°.

c) As the length of a simple pendulum is increased, the maximum velocity of its bob during its oscillation
will decrease

d) The fractional change in the time period of a pendulum on changing the temperature is independent of
the length of the pendulum

If a watch with a wound spring is taken on to the moon, it

a) Runs faster b) Runs slower c) Does not work d) Shown no change

A simple harmonic wave having an amplitude A and time period T is represented by the equation

y = 5sint(t + 4)m. Then the value of 4 in (metre) and T in (second) are

a)A=10,T =2 b)A=5T=1 c)A=10,T =1 dJA=5T=2

A man having a wrist watch and a pendulum clock rises on a TVtower. The wrist watch and pendulum

clock by chance fall from the top of the tower. Then
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e

a) Both will keep correct time during the fall

b) Both will kept incorrect time during the fall

c) Wrist watch will keep correct time and clock will become fast

d) Clock will stop but wrist watch will function normally

A mass Mis suspended from a light spring. An additional mass m added displaces the spring further by a
distance x. Now the combined mass will oscillate on the spring with period

_ mg B M +m)X
AT Iy m DIT =2m |—— o

_ mg (M +m)
AT =2 [t a7 =2n |00

The mass M shown in the figure oscillates in simple harmonic motion with amplitude 4. The
amplitude of the point Pis

Ky Pk
M
kA k,A kA k,A
a) — b) —— Q) —= d) —=
k, Ky fey + ko ki + ks,

A particle has simple harmonic motion. The equation of its motion is x = 5 sin (4t — %) , where x is its

displacement. If the displacement of the particle is 3 units, then it velocity is

2
a) X e ¢) 20 d) 16

3 6
What is the effect on the time period of a simple pendulum if the mass of the bob is doubled
a) Halved b) Doubled c) Becomes eight times  d) No effect

A point performs simple harmonic oscillation of period T and the equation of motion is given by x =

a sin(w + 1 /6). After the elapse of what fraction of the time period the velocity of the point will be equal to

half its maximum velocity
T T T T

a) — b) — c) — d) =

) 3 ) 12 ) 8 ) 6

Two simple harmonic motions are represented by the equations

y; = 0.1sin (100 wt + g) and y, = 0.1 cos mt.

The phase difference of the velocity of particle 1, with respect to the velocity of particle 2 is
—T b T —T q 1

2 )3 93 )%

As a body performs S.H.M,, its potential energy U. Varies with time as indicated in

o RV A VY,
N NN | t | : | :

FAVAVAN
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Time period of a spring mass system is T. If this spring is cut into two parts whose lengths are in
the ratio 1:3 and the same mass is attached to the longer part, the new time period will be

a)\E T b) 75 SRE d) V3T

A body of mass 4 kg hangs from a spring and oscillates with a period 0.5 s on the removel of the
body, the spring is shortented by

a) 6.3cm b) 0.63 cm c) 6.25 cm d) 6.3 cm
If the mass of an oscillator is numerically equal to its force constant, then the frequency is
1 1
ajm b) 2m c) — d)—
T 2

A particle is moving with constant angular velocity along the circumference of a circle. Which of the
following statements is true

a) The particle so moving executes S.H.M.

b) The projection of the particle on any one of the diameters executes S.H.M.

c) The projection of the particle on any of the diameters executes S.H.M.

d) None of the above

A mass m is suspended by means of two coiled spring which have the same length in unstretched
condition as in figure. Their force constant are k, and k, respectively. When set into vertical vibrations,
the period will be

"]
o T T AN ey e

A mass of 2.0 kg is put on a flat pan attached to a vertical spring fixed on the ground as shown in
the figure. The mass of the spring and the pan is negligible. When pressed slightly and released
the mass executes slightly and released the mass executes a simple harmonic motion. The spring
constant is 200 Nm~'. What should be the minimum amplitude of the motion, so that the mass
gets detached from the pan? (Take g=10 ms™2)

a) 8.0 cm b) 10.0 cm

c) Any value less than 12.0 cm d) 4.0 cm

The periodic time of a particle doing simple harmonic motion is 4 s. The taken by it to go from its
mean position to half the maximum displacement (amplitude)

2 1
a) 2s b) 1s c) =s d)gs

3
. - az N C o
If a simple harmonic is represented by d—tf + ax = 0, its time period is
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21

N d) 2nva

The ratio of frequencies of two pendulum are 2:3, then their lengths are in ratio

a)\/2/3 b)\/3/2 c) 4/9 d) 9/4

A particle executes a simple harmonic motion of time period T. Find the time taken by the particle to go
directly from its mean position to half the amplitude
a)T/2 b) T/4

What is the velocity of the bob of a simple
pendulum at its mean position, if it is able

to rise to vertical height of 10 cm?

(g=9.8 ms™2)

21T

a) — b) ) 2na

<) T/8 d)T/12

a)2.2ms™?! b) 1.8 ms™! c) 1.4ms™?! d) 0.6 ms™?!

A particle is executing S.H.M. Then the graph of acceleration as a function of displacement is

a) A straight line b) A circle c) A ellipse d) A hyperbola

Two SHMs are represented by the equations y; = 0.1sin(100xt + /3 and y, = 0.1cos100nt. The phase
difference of velocity of particle 2 with respect to the velocity of particle 1 is

a) —m/3 b) /6 c) —m/6 d) /3

Two identical springs are connected to mass m as shown (k = spring constant). If the period of
the configuration in (a) is 2 s, the period of the configuration in (b) is

a) 2V2 s b)1s c)%s V2 s

If < E > and < U > denote the average kinetic and the average potential energies respectively of mass
describing a simple harmonic motion, over one period, then the correct relation is

Q) <E>=<U> b)<E>=2<U> Q<E>=-2<U> d)<E>=-<U>

A particle of mass m is executing oscillations about the origin on the x-axis with amplitude A. Its PE is
givenas Ugyy = ax*, where a is positive constant. Thex- coordinate of mass where potential energy is one-

third of the KE of particle, is

A A A A
a) iﬁ b)iﬁ c) ig d)ii
The motion of a particle executing SHM is given byx = 0.01sin 100p(t + 0.05), where x is in metre and
time tis in second. The time period is
a)0.2s b)0.1s c) 0.02s d) 0.01s
The displacement of tow particles executing SHM are represented equations y; = 2sin(10t + 0),y, =
3cos 10t. The phase difference between the velocity of these particles is
a)o b) —0 c) 0+m/2 d)6—m/2
A particle of mass m is attached to three identical springs A4, B and C each of force constant k a shown in
figure. If the particle of mass m is pushed slightly against the spring A and released then the time period of
oscillations is
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90°

A

2m m m m
a) 271\/; b)Zn\/% ) 271\/% d)27r\/%

Two pendulums of lengths 1m and 1.21m respectively start swinging together with same amplitude. The
number of vibrations that will be executed by the longer pendulum before the two will swing together
again are

a) 9 b) 10 0 11 d) 12

The bob of a simple pendulum is a spherical hollow ball filled with water. A plugged hole near the
bottom of the oscillating bob gets suddenly unplugged. During observation, till water is coming
out, the time period of oscillation would

a) First increase and then decrease to the origin value

b) First decrease and then increase to the origin value

c) Remain unchanged

d) Increase towards a saturation value

Two pendulums of length 1 m and 16 m start vibrating one behind the other from the same stand. At some
instant, the two are in the mean position in the same phase. The time period of shorter pendulum is 7. the
minimum time after which the two threads of the pendulum will be one behind the other is?

a)T/4 b)T/3 c)4T/3 d)4T

A point mass oscillates along the x-axis according to the law x = x, cos(wt — m/4). If the
acceleration of the particle is written as:a = A cos(wt + §), then

a)A=xy,0=—m/4 b)A =xq0w? 8 =mn/4

) A=xyw%d=—m/4 d)A = xqw? 6 =3n/4

Two identical springs are connected in series and

parallel as shown in the figure. If f; and f,, are

Sy

frequencies of arrangements, what is
p

a) 1:2 b) 2:1 c) 1:3 d) 3:1

Two masses m, and m, are suspended together by a massless spring of constant & When the masses are in
equilibrium, m, is removed without disturbing the system. Then the angular frequency of oscillation of

m, is

a) k/m, b) Jk/m,

c) Vk/(my +my) d) k/(my —my)

A particle of mass m is hanging vertically by an ideal spring of force constant K. If the mas is made to
oscillate vertically, its total energy is

a) Maximum at extreme position b) Maximum at mean position
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¢) Minimum at mean position d) Same at all position

A particle executes simple harmonic motion with a time period of 16 s. Attime t = 2 s, the
particle crosses the mean position while at t = 4 s, velocity is 4 ms~1. The amplitude of motion in
metre is

a) V2w b) 16V21 ) 2421 d)32\/E

s
If the displacement of a particle executing SHM is given by y = 0.30 sin(220¢ + 0.64) in metre, then the
frequency and maximum velocity of the particle is
a) 35 Hz,66 m/s b) 45 Hz,66 m/s c) 58 Hz,113 m/s d)35Hz 132 m/s
The potential energy of a particle (U,) executing SHM is given by

k
a) U, = E(x —a)? b) U, = kyx + kyx? + kyx3

c) U, = Ae™* d) U, = a constant
A body is moving in a room with a velocity of 20 m/s perpendicular to the two walls separated by
5 meters. There is no friction and the collisions with the walls are elastic. The motion of the body is
a) Not periodic b) Periodic but not simple harmonic
c) Periodic and simple harmonic d) Periodic with variable time period
The mass and diameter of a planet are twice those of earth. The period of oscillation of pendulum on this
planet will be
(If it is a second’s pendulum on earth)
1

a)%s b) 2v2 s Q)2s @) s

A uniform rod of length L and mass M is pivoted at the centre. Its two ends are attached to two springs of
equal spring constant k. The springs are fixed to rigid supports as shown in the figure, and the rod is free
to oscillate in the horizontal plane. The rod is gently pushed through a small angle € in one direction and
released. The frequency of oscillation is

12k b L & 1 |6k ) L |24k
2 M 2 M 2 (M 2| M
The equation of a simple harmonic wave is given by y = 6 sin 2r(2t — 0.1x), where x and y are in mm and
t is in seconds. The phase difference between two particles 2 mm apart at any instant is
a) 54° b) 72° c) 18° d) 36°
A block (B) is attached to two unstretched springs S; and S, with spring constants k and 4 k, respectively

1 |2k 1 |k 1 |6k 24k
a) <)

(see figure I). The other ends are attached to identical supports M; and M, not attached to the walls. The
springs and supports have negligible mass. There is no friction anywhere. The block B is displaced towards
wall 1 by a small distance x (figure II) and released. The block returns and moves a maximum distance y
towards wall 2. Displacements x and y are measured with respect to the equilibrium position of the block

B. The ratio % is
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a) 4 b) 2 1 1
)5 d)

Lissajous figure shown in figure. Corresponds to which one of the following?

g

a) Phase difference /2 and period 1 : 2 b) Phase difference 37 /4 and period 1: 2

c) Phase difference /4 and period 2: 1 d) Phase difference 2m/3 and period 2 : 1

A pendulum of length 2m lift at P. When it reaches Q, it losses 10% of its total energy due to air resistance.
The velocity at Q is

! -

Rl

2m i
a @
a)6m/s

b)1m/s

c)2m/s

d)8m/s

To show that a simple pendulum executes simple harmonic motion, it is necessary to assume that

a) Length of the pendulum is small b) Mass of the pendulum is small

c) Amplitude of oscillation is small d) Acceleration due to gravity is small

A spring of spring constant k is cut into two equal parts. A block of mass m is attached with one
part of spring. What is the frequency of the system if a is frequency of block with original spring?

a)V2a b) a/2 c) 2a d) a
Length of a simple pendulum is [ and its maximum angular displacement is 8, then its maximum K.E. is
a) mglsin 6 b) mgl(1 + sin6) c) mgl(1 + cos 8) d) mgl(1 — cos9)

The potential energy of a particle with displacement X is U(X). The motion is simple harmonic, when (K is
a positive constant)

KX? 2
a)UzT b) U = KX agUu=K d)U =KX

The graph shows the variation of displacement of a particle executing S.H.M. with time. We infer from this
graph that
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a) The force is zero at time 37 /4 b) The velocity is maximum at time 7'/2

c) The acceleration is maximum at time T d) The P.E. is equal to total energy at time T /2

127. The acceleration of a particle performing SHM is 12 cms™2 at a distance of 3 cm from the mean position. Its
time period is
a)2.0s b) 3.14 s c) 05s d)1.0s

128. A block of mass m, attached to a spring of spring constant k, oscillates on a smooth horizontal table. The
other end of the spring is fixed to a wall. The block has a speed v when the spring is at its natural length.
Before coming to an instantaneous rest, if the block moves a distance x from the mean position, then

1
a)x =.m/k b)x =—/m/k c) x =vym/k d)x = mv/k
v
129. Two springs of force constant K and 2K are connected to a mass as shown below. The frequency of
oscillation of the mass is

K — 2K
0000000 ‘ 0000000

a) (1/2m)/ (K /m) b) (1/2m)/ (2K /m) c) (1/2m)/(3K/m) d) (1/2m)y/ (m/K)

130. A body of mass 20 g connected to spring of constant k executes simple harmonic motion with a

frequency of (%) Hz. The value of spring constant is

a)4Nm™! b)3 Nm™! ¢)2Nm™?! d)5Nm™?!
131. A particle oscillating under a force F = —k#% — b is a (k and b are constant)

a) Simple harmonic oscillator b) No linear oscillator

c) Damped oscillator d) Forced oscillator

132. A mass m is suspended separately by two different springs in successive order then a time period is
t;and t, respectively. If m is connected by both spring as shown in figure, then time period is t,,
the correct relation is

g
Ky gkg
a) t =t? + t3 b) t5% = t7? + 52
Atyt=trt+ 3t d)to =t +t,
133. A 0.10 kg block oscillates back and forth along a horizontal surface. Its displacement from the origin is
given by: x = (10cm) cos[(10rad/s)t + m/2rad]. What is the maximum acceleration experienced by the

block
10 10
a) 10 m/s? b) 10 T m/s? c) Tﬂm/s2 d)Tnm/s2
134. A pendulum clock is placed on the moon, where object weighs only one-sixth as much as on earth, how
many seconds the clock tick out in an actual time of 1 minute the clock keeps good time on earth?
a) 12.25 b) 24.5 c) 2.45 d) 0.245
135. As shown in figure, a simple harmonic motion oscillator having identical four springs has time period
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m m m 2m
a)T 2n/4k )T 2n/2k AT Zn/k )T 2n/k

If a body is released into a tunnel dug across the diameter of earth, it executes simple harmonic motion
with time period

R 2R R
a)T =21 |— b)T =2m ¢ OT=2n|= d) T = 2 seconds
g Y 29

A wooden block performs SHM on a frictionless surface with frequency, v,. The block carries a change +Q

on its surface. If now a uniform electric field E is switched-on as shown, then SHM of the block will be

-

E

—_—

+0

a) Of the same frequency and with shifted mean position
b) Of the same frequency and with the same mean position
c¢) Of changed frequency and with shifted mean position
d) Of changed frequency and with the same mean position
A particle of mass m is released from rest and follows a parabolic path as shown. Assuming that the
displacement of the mass from the origin is small, which graph correctly depicts the position of the particle
as a function of time
V(x)

X(1) x(1) x(2) x(1)

I _ AL /N, 9 9 [
A particle is executing SHM of period 24x and of amplitude 41 cm with O as equilibrium position. The
minimum time in seconds taken by the particle to go from P to Q. where OP = —9 cm and 0Q =40 cm is
a)5s b) 6 )7 d)9

Which one of the following is a simple harmonic motion

a) Wave moving through a string fixed at both ends

b) Earth spinning about its own axis

c) Ball bouncing between two rigid vertical walls

d) Particle moving in a circle with uniform speed

The bob of a simple pendulum of length L is released at time t = 0 from a position of small angular
displacement. Its linear displacement at time t is given by

L
a)X=asin2n\/;xt b)X=acosZn\/L§><t
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C]X=asin\/L§xt d)X=acos\/L§xt

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, then the new time period is given by

p—1 p p—1 p
T—— b)T—— T’— )T [—
a) ’ ) p—1 c) ’ ) p—1

The variation of the acceleration a of the particle executing S.H.M. with displacement y is as shown in the
figure

a) aTl b) GTI ) "T| d) "T|

Two particles execute SHM of the same amplitude and frequency along the same straight line. If
they pass one another when going in opposite directions, each time their displacement is half

their amplitude, the phase difference between them is

s T s 2m
a) § b) Z C) g d) ?
Two particles executes S.H.M. of same amplitude and frequency along the same straight line. They pass
one another when going in opposite directions, and each time their displacement is half of their amplitude.
The phase difference between them is
a) 30° b) 60° c) 90° d) 120°
A particle executing a simple harmonic motion has a period of 6 s. The time taken by the particle
to move from the mean position to half the amplitude, starting from the mean position is

1 3 1 3
a)zs b)zS C)ES d)ES

The velocity of simple pendulum is maximum at

a) Extremes b) Half displacement ¢) Mean position d) Every where

The amplitude of vibration of a particle is given by a,, = (ag)/(aw? — bw + c); where ay, a, b and c are

positive. The condition for a single resonant frequency is

a) b? = 4ac b) b? > 4ac c) b? = 5ac d) b? = 7ac

If a simple pendulum of length, L has maximum angular displacement a, then the maximum

kinetic energy of bob of mass M is
1 ML Mg

MgL sin
MgL(1 — cosa d ——
V73 T c) MgL( ) ) >

A simple pendulum is suspended from the ceiling of a stationary elevator and its period of oscillation is T.
The elevator is then set into motion and the new time period is found to be longer. Then the elevator is

a) Accelerated upward b) Accelerated downward

¢) Moving downward with nonuniform speed d) Moving downward with uniform speed

In case of a simple pendulum, time period versus length is depicted by

a) " b) TTI o) TTI d) TTI

I —

A simple pendulum has a length [ and the mass of the bob is m. The bob is given a charge g
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coulomb. The pendulum is suspended between the vertical plates of a charged parallel plate
capacitor. If E is the electric field strength between the plates, the time period of the pendulum is

l
27 |—
e}

A body of mass 5 g is executing SHM about a fixed point O. with an amplitude of 10 cm, its maximum

given by

l
a) 2w |-
g

velocity is 100 cms ™. Its velocity will be 50 cms™? at a distance (in cm)

a) 5 b) 512 c) 5v3 d) 10v2

The bob of a simple pendulum of mass m and total energy E will have maximum linear momentum equal
to

a) ’Z_E b) VZmE ¢) 2mE d) mE?
m

The period of oscillation of a simple pendulum of length [ suspended from the roof of a vehicle,
which moves without friction down an inclined plane of inclination a is given by

l
b) 21 c) 2m |- d) 27

a) 2w -
gcos o gsina g gtana

The periodic time of a simple pendulum of length 1 m and amplitude 2 cm is 5 seconds. If the amplitude is
made 4 cm. Its periodic time in seconds will be

a) 2.5 b) 5 ) 10 d) 52

One-fourth length of a spring of force constant K is cut away. The force constant of the remaining spring
will be

3 4

In the figure, S; and S, are identical springs. The oscillation frequency of the mass m is f. If one spring is
removed, the frequency will become

A B

mu ’ um
a) f b) f x2 c) fx2 d) f/V2

A simple pendulum is made of a body which is a hollow sphere containing mercury suspended by means of
a wire. If a little mercury is drained off, the period of pendulum will

kj

a) Remains unchanged

b) Increase

c) Decrease

d) Become erratic

A simple pendulum is released from A shown.
If m and [ represent the mass of the bob and
Length of the pendulum, the gain kinetic energy
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at B is

Q.

mgl mgl V3
— b) — = d) —=mgl
32 )\/E C)ngl )\/§g

A man weighing 60 kg stands on the horizontal platform of a spring balance. The platform starts executing
simple harmonic motion of amplitude 0.1 m and frequency%Hz. Which of the following statements is

correct

/

EE

a) The spring balance reads the weight of man as 60 kg

b) The spring balance reading fluctuates between 60 kg and 70 kg

c¢) The spring balance reading fluctuates between 50 kg and 60 kg

d) The spring balance reading fluctuates between 50 kg and 70 kg

The periodic time of a body executing simple harmonic motion is 3 s. After how much interval from time

t = 0, its displacement will be half of its amplitude

1 1 1 1
z b) = _ d) =
3)85 )65 C)4s )35

The displacement equation of a particle is x = 3 sin 2t + 4 cos 2t. The amplitude and maximum velocity
will be respectively

a) 5,10 b) 3, 2 c) 4,2 d) 3,4

A block is placed on a frictionless horizontal table. The mass of the block is m and springs are attached on
either side with force constants K; and K. If the block is displaced a little and left to oscillate, then the
angular frequency of oscillation will be

a) (M)m b) [&] c) [& 12 d) [ K1 + Kz ]1 &

m m(K; + K3) (K1 — Ky)m (K1 + K3)m
Velocity at mean position of a particle S.H.M. is v, they velocity of the particle at a distance equal to half of
the amplitude

1/2

a) 4v b) 2v ) ?v d) \/Tgv

If the length of a pendulum is made 9 times and mass of the bob is made 4 times then the value of time
period becomes

a) 3T b) 3/2T c) 4T d) 2T

The springs shown are identical. When A = 4kg, the elongation of springis 1 cm. If B = 6kg, the
elongation produced by it is
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a)4dcm b)3cm c)2cm d)1cm
A simple pendulum has a time period T in vacuum. Its time period when it is completely immersed in a
liquid of density one-eight of the density of material of the bob is

7 5 3 8
a)&T b)\/;T C)\/;T d)J;T

If a body of mass 0.98 kg is made to oscillate on a spring of force constant 4.84 N /m, the angular
frequency of the body is

a) 1.22rad/s b) 2.22 rad/s c) 3.22rad/s d) 4.22rad/s

The length of the second’s pendulum is decreased by 0.3 cm when it is shifted to Chennai from
London. If the acceleration due to gravity at London is 981 cms™2, the acceleration due to gravity
at Chennai is (assume m? = 10)

a) 981 cms™? b) 978 cms 2 c) 984 cms~? d) 975 cms™?
The circular motion of a particle with constant speed is

a) Simple harmonic but not periodic b) Periodic and simple harmonic

c) Neither periodic nor simple harmonic d) Periodic but not simple harmonic

The frequency of oscillation of the springs shown in the figure will be

21 |m 2n| KK, T lm 21 |m(Ky + K,)

Starting fromy = Asinwt or y = A cos wt
a) acceleration lags the displacement by a phase /4 b) acceleration lags the displacement by a phase 7 /2
acceleration leads the displacement by a phase
c)
/2
For a particle executing SHM the displacement x is given by x = A cos wt. Identify the graph which
represents the variation of potential energy (PE) as a function of time and displacement x.

d) acceleration leads the displacement by a phase
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a) LI b) ILIII ) LIV d) ILIV
A simple pendulum has time period T;. The point of suspension is now moved upward according
to the relation y = k t2, (k = 1 ms~2) where y is the vertical displacement. The time period now

2
becomes T,. The ratio of %2 is (g = 10 ms™2)

a) 6/5 b)5/6 Al d)4/5
A particle is executing simple harmonic motion with frequency f. The frequency at which its kinetic
energy change into potential energy is
a) f/2 b) f 2f d) 4 f
Two simple pendulums whose lengths are 100cm and 121cm are suspended side by side. Their bobs are
pulled together and then released. After how many minimum oscillations of the longer pendulum, will the
two be in phase again
a) 11 b) 10 c) 21 d) 20
A horizontal platform vibrates with simple harmonic motion in the horizontal direction with a period 2 s.
A body of mass 0.5 kg is placed on the platform. The coefficient of static friction between the body and
platform is 0.3. What is the maximum frictional force on the body when the platform is oscillating with
amplitude 0.2 m? Assume 72 = 10 = g.
a) 05N b) 1N c) 15N d)2N
The amplitude of an oscillating simple pendulum is 10cm and its period is 4 s. Its speed after 1 s after it
passes its equilibrium position, is
a) Zero b) 0.57m/s c) 0.212m/s d) 0.32m/s
A particle is moving with constant angular velocity along the circumference of a circle. Which is the
following statements is true
a) The particle so moving executes SHM b) The projection of the particle of any one of the
diameters executes SHM

c) The projection of the particle of any one of the d) None of the above

diameters executes SHM
The average acceleration of a particle performing SHM over one complete oscillation is

w?A w?A c) Zero
a)

b) — d) Aw?
2 V2

A tunnel is made across the earth of radius R, passing through its centre. A ball is dropped from a height A

in the tunnel. The motion will be periodic with time period.

R h R 2h
a)2m |—+4 |— b) 2w |—+4 |—
g g 9 g
R h R 2h
c2m|—+ [= d)2m |—+ [—
g g 9 g
The kinetic energy of a particle executing S.H.M. is 16 J when it is at its mean position. If the mass of the
particle is 0.32 kg, then what is the maximum velocity of the particle
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a)5m/s b) 15m/s c) 10m/s d) 20m/s
Two simple harmonic motion are represented by
Vi = S(Sin 2mt + /3 cos Zﬂt)
) s
Yy, = 5sin (Znt + Z)
The ratio of the amplitudes of two SHM'’s is
a)1:1 b)1:2 c)2:1 d)1:3
A particle of mass 1 kg is moving in SHM with an amplitude 0.02 m and a frequency of 60 Hz. The
maximum force in newton acting on the particle is
a) 188 2 b) 144m? c) 288n? d) None of these
A particle is oscillating in SHM. What fraction of total energy is kinetic when the particle is at A/2

from the mean position? (4 is the amplitude of oscillation)
3E 3 E
a) — b) = c) — d) 3E
) 5 ) i ) 5 )
The time period of a simple pendulum is T. When the length is increased by 10 cm, its period is T;.

When the length is decreased by 10 cm, its period is T,. Then, relation between T, T; and T, is
2 1 1 2 1 1

a)ﬁ=T—12+T—22 b]ﬁ=T—12—T—22 c) 2T? =TZ + T} d)2T? =T — T}
The motion of a particle varies with time according to the relation y = a(sin wt + cos wt).
a) The motion is oscillatory but not SHM b) The motion is SHM with amplitude a

c¢) The motion is SHM with amplitude a2 d) The motion is SHM with amplitude 2a

The vertical extension in a light spring by a weight of 1 kg suspended from the wire is 9.8 cm. The period
of oscillation

a) 20ms b) 2mts c) 2m/10s d) 2007ms

The function sin?(wt) represents

a) A periodic, but not simple harmonic, motion with a period 27 /w

b) A periodic, but not simple harmonic, motion with a period /w

¢) a simple harmonic motion with a period 27/w

d) a simple harmonic motion with a period 7/w

A particle is executing SHM at mid-point of mean position and extremely. What is the potential
energy in terms of total energy (E)?

E E E E
a) — b) — )= d) —
4 16 2 8
The restoring force of SHM is maximum when particle
a) Displacement is maximum b) Is half way between the mean and extreme
position
c) Crosses mean position d) Is at rest

A particle is executing simple harmonic motion with an amplitude 4 and time period T. The
displacement of the particle after 2T period from its initial position is

a)A b) 4A c) 84 d) Zero

Two springs have spring constants K, and Kz and K, > Kz. The work required to stretch them by same
extension will be

a) More in spring A b) More in spring B ¢) Equal in both d) Nothing can be said

A spring having a spring constant 'K’ is loaded with a mass ‘m’. The spring is cut into two equal parts and
one of these is loaded again with the same mass. The new spring constant is

a)K/2 b) K c) 2K d) K2

A highly rigid cubical block 4 of small mass Mand side L is fixed rigidly on the cubical block of same
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dimensions and low modulus of rigidity n such that the lower face of A completely covers the upper face of
B. the lower face of B is rigidly held on a horizontal surface. A small force F is applied perpendicular to one
of the side faces of A. after the force is withdrawn, block 4 executes small oscillations, the time period of
which is given by

a) 2m\/MLn b) 2m/Mn/L c) 2m/ML/n d) 2w /M /nL

A particle is executing SHM with amplitude a. when the PE of a particle is one-fourth of its maximum value
during the oscillation, its displacement from the equilibrium position will be

a) a/4 b)a/3 c)a/2 d) 2a/3

The time period of a simple pendulum of length L as measured in an elevator descending with acceleration
9

=is
3

a) 271\/% b) (%) c) 2m (%) d) 2m (%)

The potential energy of a simple harmonic oscillator when the particle is half way to its end point is
(where E is the total energy)

1 1 1 2
a)-F b) — c) = d)-E
)5 )7F ) 5E )5
A particle executing S.H.M. of amplitude 4 cm and T = 4 s. The time taken by it to move from positive
extreme position to half the amplitude is

a)ls b)1/3s c)2/3s d)./3/2s
For any S.H.M. amplitude is 6 cm. If instantaneous potential energy is half the total energy then distance of
particle from its mean position is

a)3cm b) 4.2 cm c) 5.8cm d) 6 cm

If the displacement equation of a particle be represented by y = A sin PT + B cos PT, the particle executes
a) A uniform circular motion b) A uniform elliptical motion

c) AS.HM. d) A rectilinear motion

A simple pendulum oscillates in air with time period T and amplitude A. As the time passes

a) T and A both decreases b) T increases and A is constant

¢) T remains same and A decreses d) T decreases and A is constant

A ball of mass (m)0.5 kg is attached to the end of a string having length (L)0.5 m. The ball is rotated on a
horizontal circular path about vertical axis. The maximum tension that the string can bear is 324 N. The
maximum possible value of angular velocity of ball (in radian/s) is

a) 9 b) 18 c) 27 d) 36
Displacement-time equation of a particle executing SHM is, x = 4 sin wt + 3 sin(wt + /3). Here x is in
centimeter and t in second. The amplitude of oscillation of the particle is approximately

a) 5cm b) 6 cm c) 7cm d) 9 cm

A simple pendulum has a time period T; when on the earth’s surface and T, when taken to a
height 2R above the earth’s surface where R is the radius of the earth. The value of (T, /T,) is
a)1/9 b)1/3 c) V3 d)3

A uniform spring of force constant k is cut into two pieces whose lengths are in the ratio of 1:2.
What is the force constant of second piece in terms of k?
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k 2k 3k 4k
k b) = il a) =%
V3 )3 93 )3

208. A particle of mass m is executing oscillations about the origin on the x-axis with amplitude A. Its
potential energy U(x) = ax* where a is positive constant. The x-coordinate of mass where
potential energy is one-third of the kinetic energy of particle is

)22 b) 2 ) 22 e

a) — — c) — —

V3 V2 3 2

209. A particle moves so that its acceleration a is given by a = —bx, where x is displacement from

equilibrium position and b is a non-negative real constant. The time period of oscillation of the
particle is
21 2m T
a) 2nvb b) — c) = d)2 \/:
) ) 5 ) 7 ) 5
210. The amplitude of a damped oscillator becomes half in one minute. The amplitude after 3 minute will be)—l(

times the original, where X is
a)2x3 b) 23 c) 32 d) 3 x 22
211. Aand Bare fixed points and the mass Mis tied by strings at A and B. If the mass Mis displaced slightly out

of this plane and released, it will execute oscillations with period ( given AM = BM = L,AB = 2d)
A B

a) 2\/;1 b) 21 /w
g )
) 2n (L% + d2)1/2 4) 21 (2d2)3/2

\’ g «J )

212. The kinetic energy of a particle executing S.H.M. is 16 ] when it is in its mean position. If the amplitude of

oscillations is 25 cm and the mass of the particle is 5.12 kg, the time period of its oscillation is

n
a) ES b) 2n s c) 20w s d)5ms

213. A simple pendulum is hanging from a peg inserted in a vertical wall. Its bob is stretched in horizontal
2

position from the wall and is left free to move. The bob hits on the wall the coefficient of restitution is 7

After how many collisions the amplitude of vibration will become less than 60°
a)6 b) 3 c)5 d) 4

214. A particle of mass m oscillates with simple harmonic motion between points x; and x,, the equilibrium
position being O. Its potential energy is plotted. It will be as given below in the graph

X1 o] X2 X 0 X X1 0 X2 1 2

215. A particle is subjected simultaneously to two SHM’s one along the x-axis and the other along the
y-axis. The two vibrations are in phase and have unequal amplitudes. The particle will execute

a) Straight line motion b) Circular motion c) Elliptic motion d) Parabolic motion
216. The total energy of a simple harmonic oscillator is proportional to

a) Square root of displacement b) Velocity

c) Frequency d) Square of the amplitude
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A mass of 10 kg is suspended from a spring balance. It is pulled aside by a horizontal string so that it
makes angle of 60° with the vertical. The new reading of the balance is

a) 10V3 kg wt b) 20v3kg wt c) 20 kg wt d) 10 kg wt

A simple pendulum with a bob of mass ‘m’ oscillates from A to C and back to A such that PB is H. If the
acceleration due to gravity is 'g’, then the velocity of the bob as it passes through B is

a) mgH b) \/2gH c) 2gH d) Zero
Two identical pendulum are oscillating with amplitudes 4 cm and 8 cm. the ratio of their energies
of oscillation will be

a)1/3 b)1/4 c)1/9 d)1/2
A simple pendulum is taken from the equator to the pole. Its period

a) Decreases b) Increases

c) Remains the same d) Decreases and then increases

U is the PE of an oscillating particle and F is the force acting on it at a given instant. Which of the
following is true?

)U+ 0 b)2U+ 0 )F+ 0 d)F+ 0
) =+ x = — 4+ x = C)—+x = — 4 x =
F F U 2U
What will be the force constant of the spring system shown in figure?
ki k
k2
ky 1 17! 1 1 2 177t

a)—+k b[— —] c)—+— d[——

)2+ 2 ) 2k1+k2 )2k1 k2 )k1+k2
A particle executes SHM in a line 4 ¢m long. Its velocity when passing through the centre of line is 12 cm/s.
The period will be
a) 2.047 s b) 1.047 s c) 3.047 s d) 0.047 s

Let T;and T, be the time period of spring A and B when mass Mis suspended from one end of each spring.
If both springs are taken in series and the same mass M is suspended from the series combination, the
time period is 7, then

1 1 1
= 1 1 1
AT =T +T, bT T, T2 Q) T? =Tf +T7 D =mtrs
T2 T T;

Which of the following figure represent(s) damped simple harmonic motions?
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{ANaAWa)
%’_ U U Time
a

Displacement
=
3
a

Displacement

¥>Time

“)

a) Fig. 1 alone b) Fig. 2 alone c) Fig. 4 alone d) Fig. 3 and 4

Two identical springs of constant K are connected in series and parallel as shown in figure. A mass m is
suspended from them. The ratio of their frequencies of vertical oscillations will be

Displacement

a)2:1 b)1:1 c)1:2 d)4:1
A disc of radius R and mass M is pivoted at the rim and is 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

5 2 3 3
A particle executing simple harmonic motion of amplitude 5 cm has maximum speed of 31.4 cm/
s. The frequency of its oscillation is

a) 3Hz b) 2 Hz c) 4 Hz d) 1 Hz
The P.E. of a particle executing SHM at a distance x from its equilibrium position is

1 1 1
a) Emwzxz b) Emwzaz q) Emwz(az —x?) d) Zero
A particle free to move along the x-axis has potential energy given as

U(x) = k[1 — exp(—x?)] (for — 00 < +0)
Where k is a positive constant of appropriate dimensions. Then

a) At points away from origin, the particle is in For any finite non-zero value of x, there is a
equilibrium force directed away from the origin

. Its total mechanical energy is k/2 and it is q At x = 0, the motion of the particle is simple
equal to its kinetic energy at origin harmonic

A mass m attached to a spring oscillates every 2 s. If the mass is increased by 2 kg, then time-period

increases by 1 s. The initial mass is
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a)l.6kg b) 3.9 kg c) 9.6 kg d)12.6 kg

The amplitude of a particle executing SHM is 4 cm. At the mean position the speed of the particle
is 16cms™! . The distance of the particle from the mean position at which the speed of the particle
become 83 cms ™, will be

a) 2v/3 cm b) V3 cm c) 1cm d) 2 cm

Two springs with spring constants K; = 1500 N/m and K, = 3000N /m are stretched by the same force.
The ratio of potential energy stored in spring will be

a)2:1 b)1:2 c)4:1 d)1:4
A particle executes S.H.M. with a period of 6 second and amplitude of 3 ¢m. Its maximum speed in cm/s is
a)m/2 b) c) 2m d) 3m

A large horizontal surface moves up and down in SHM with an amplitude of 1 cm. if a mass of 10 kg (which
is placed on the surface) id to remain continuously is in contact with it. The maximum frequency of SHM
will be
a) 5Hz b) 0.5 Hz c) 1.5 Hz d) 10 Hz
A particle of mass m is attached to a spring (of spring constant k) and has a natural angular frequency wg-
An external force F (t) proportional to cos wt(w # wg) is applied to the oscillator. The time displacement
of the oscillator will be proportional to

m 1 1 m
3) b) m(w2 — w?) ) m(w2 + w?) d)
A mass M, attached to a spring, Oscillates with a period of 2 s. If the mass is increased by 4 kg, the time
period increases by 1 s. Assuming that Hooke’s law is obeyed, the initial mass Mwas
a)3.2kg b) 1 kg c) 2kg d) 8 kg

The displacement of a particle executing SHM is given by y = 5 sin (41: + g)

2_ 2 2 2
Wi —w Wi +w

If T is the time period and mass of the particle is 2g, the kinetic energy of the particle when t = %is given
by

a)04] b) 0.5] c) 3] d)0.3J

In the figure, the vertical sections of the string are long. A is released from rest from the position shown.
Then

a) The system will remain in equilibrium

b) The central block will move down continuously

c) The central block will undergo simple harmonic motion

d) The central block will undergo periodic motion but not simple harmonic motion

@

A child swings sitting and standing inside swing as shown in figure, then period of oscillations have the
relation

a) (T)Sitting = (T)Standing b) (T)Sitting > (T)Standing
C) (T)Sitting < (T)Standing d) Z(T)Sitting = (T)Standing
A coin is placed on a horizontal platform, which undergoes horizontal SHM about a mean position O. the
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coin placed on platform dies not slip, coefficient of friction between the coin and the platform isu. The
amplitude of oscillation is gradually increased. The coin will begin to slip on the platform for the first time
a) at the mean position b) at the extreme position of oscillations

¢) for an amplitude of ug/w? d) for an amplitude of g/u w?

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 of oscillation of the system is

2% 2k k
aﬂ(
a) L |~ by L [ gL | X a L |7k
2w [ 4M 2 M 2w |7TM 2 M

A body having natural frequency v’ is executing forced oscillations under a driving force of frequency. The
system will vibrate
a) with frequency of driving force v b) with its natural frequency v’
c¢) with mean frequency of the two [(v + v")/2 d) None of the above
A particle is executing simple harmonic motion with a period of T seconds and amplitude a metre. The
a

shortest time it takes to reach a point 7m from its mean position in seconds is

a)T b) T/4 ) T/8 d) T/16
A particle of mass m is located in a one dimensional potential field where potential energy is
given by (x) = A(1 — cospx) , where A and p are constants. The period of small oscillations of the

particle is

m m m 1 |AR
a) 2w |[— b) 21 c) 2w [— d— |—
Ap A p? N4 2m .| m

A simple pendulum is suspended from the roof of a trolley which moves in a horizontal direction with an

acceleration a, then the time period is given by T = 271\/;, where g’ is equal to

ayg b)g—a cJgta d) /g2 + a?

A clock which keeps correct time at 20°C, is subjected to 40°C. If coefficient of linear expansion of the
pendulum is 12 x 10~¢/°C. How much will it gain or loose in time

a) 10.3 seconds/day b) 20.6 seconds/day c) 5 seconds/day d) 20 minutes/day

The displacement of a particle executing SHM is given by y=0.25 sin 200t cm. the maximum speed of the
particle is

a) 200 cms™?! b) 100 cms™? c) 50 cms™?! d) 5.25 cms™?!

A particle of mass 10 g is describing S.H.M. along a straight line with period of 2 s and amplitude of 10 cm.
Its kinetic energy when it is at 5 ¢m from its equilibrium position is

a) 37.5m2ergs b) 3.75m2ergs c) 375m2ergs d) 0.375m2ergs

A simple pendulum has a length [. The inertial and gravitational masses of the bob are m; and m,
respectively. Then the time period 7 is given by

l m;l
a)T =2 Mg* b)T =21 |[—
mig mgg
m; Xm, X1 l
AT=2m |—9 Q)T=2r |——
g miXmgxg

An instantaneous displacement of a simple harmonic oscillator is x = a cos(wt 7 /4). Its speed will be
maximum at time

T
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a) /4w b) /2w crn/w d) 2n/w
A body has a time period T; under the action of one force and T, under the action of another force, the
square of the time period when both the forces are acting in the same direction is
a) TYTS b) T¢ /T3 ) T + TZ d) T#TZ/(T{ + T2)
In case of a forced vibration, the resonance wave becomes very sharp when the
a) Restoring force is small b) Applied periodic force is small
) Quality factor is small d) Damping force is small
If a spring extends by x on loading then the energy stored in the spring is (if 7'is the tension and k is the
force constant of the of the spring).
T? 2k 2T?

TZ
Q) 5 b) Q= d) =~

A particle of mass m executes simple harmonic motion with amplitude a and frequency v. The
average kinetic energy during its motion from the position of equilibrium to the end is

1
a) m*ma’®v? b) Zmazv2 c) 4m*ma?v? d) 2m?ma? v?
A particle executes simple harmonic motion between x = —A and x = +A. The time taken for it to
go from 0 to A/2 is T; and to go from A/2 to A is T,. Then
a) Tl < TZ b) Tl > TZ C) Tl = Tz d) Tl = 2T2

This time period of a particle undergoing SHM is 16 s. It starts motion from the mean position. After 2 s, its
velocity is 0.4 ms~1. The amplitude is

a) 144 m b) 0.72 m c) 2.88m d) 0.36 m

The period of oscillation of a mass m suspended from a spring is 2 s. If along with it another mass 2 kg is
also suspended, the period of oscillation increases by 1 s. the mass m will be

a) 2kg b) 1 kg c) 1.6 kg d) 2.6 kg

The motion which is not simple harmonic is

a) Vertical oscillations of a spring b) Motion of simple pendulum

c) Motion of a planet around the sun d) Oscillation of liquid column in a U-tube

The displacement of a particle performing simple harmonic motion is given by, x = 8 sin wt +
6 cos wt, where distance is in cm and time is in second. The amplitude of motion is

a) 10 cm b) 2 cm c) 14 cm d) 3.5 cm

A man measures the period of a simple pendulum inside a stationary lift ad finds it to be 7'second. If the
lift accelerates upwards with an acceleration g/4, then the period of pendulum will be

b) T 21
a) 2TV5 c) NG

A particle executing simple harmonic motion along y-axis has the its motion described by the

T
d =
)3

equation y = Asin(wt) + B. The amplitude of the simple harmonic motion is

a) A b) B c)A+B dVA+B

A uniform cylinder of length Zand mass Mhaving cross sectional area A4 is suspended with its vertical
length, from a fixed point by a massless spring, such that it is half submerged in a liquid of density dat
equilibrium position. When released, it starts oscillating vertically with a small amplitude. If the force

constant of the spring is &; the frequency of oscillation of the cylinder is

a)i(k—Adg)l/2 b)i(k+Adg)1/2
27 M 2w M
C]i(k—dgL)l/2 d i(k+AgL)1/2
2 M 2n\ Adg
A chimpanzee swinging on a swing in a sitting position, stands up suddenly, the time period will
a) Become infinite b) Remain same c) Increase d) Decrease

A S.H.M. has amplitude 'a’ and time period T. The maximum velocity will be
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4a 2a a 2ma
Q) — b) = ¢) 2m \E d) =
Which of the following combination of Lissajous’ figure will be like eight (8)?
a) x = asin4wt,y = bsin wt b) x = asin 2wt,y = b sin wt
c) x = asin2wt,y = bsin 2wt d)x = asinwt,y = bsin4wt
A girl swings on cradle in a sitting position. If she stands what happens to the time period of girl
and cradle?
a) Time period decreases b) Time period increases
¢) Remains constant d) First increases and then remains constant
The displacement of a particle of mass 3 g executing simple harmonic motion is given by Y =
3 sin(0.2t) in SI units. The KE of the particle at a point which is at a distance equal to 1/3 of its
amplitude from its mean position is
a) 12 x 1073 b) 25 x 1073 ] c) 0.48 X 1073 ] d) 0.24 X 1073 ]
When the amplitude of a body executing SHM become twice what happens?
a) Maximum potential energy is doubled b) Maximum kinetic energy is doubled
c) Total energy is doubled d) Maximum velocity is doubled
A heavy sphere of mass m is suspended by string of length . The spear is made to revolve above a vertical

line passing through the point of suspension in a horizontal circle such that the string always remains
inclined to the vertical at £6. What is its period of revolution?

a)TzZn\/z b)T =2n Leos®
g g
O7T=2n [sin® )T = 21 [tan O
The length of simple pendulum is increased by 1%. Its time period will
a) increase by 2% b) increase by 1%
c) increase by 0.5% d) decrease by 0.5%
A particle starts SHM form the mean position. Its amplitude is a and total energy £. At one instant its
kinetic energy is 3 £/4 its displacement at this instant is
a —
a)y=a/V2 b)y =3 9= 75 dy=a
In SHM restoring force is F = —k x, where k is force constant, x is displacement and A is
amplitude of motion, then total energy depends upon
a) k,Aand M b) k,x, M ) kA d) k,x
A particle moves according to the law, = rcos n?t The distance covered by it the time interval between t= 0
tot=3sis
ar b) 2r c) 3r d) 4r
A particle executes simple harmonic motion with a frequency f. The frequency with which its kinetic

energy oscillates is

a) f/2 b) f c) 2f d) 4f

When the kinetic energy of a body executing S.H.M. is 1/3 of the potential energy. The displacement of the
body is x percent of the amplitude, where x is

a) 33 b) 87 c) 67 d) 50

A body is vibrating in simple harmonic motion. If its acceleration is 12 cm s™2 at a displacement 3
cm, then time period is

a) 6.28s b) 3.14 s c) 1.57 s d) 2.57 s
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278. A bottle weighing 220 g and of area of cross-section 50 cm2 and height 4 cm oscillates on the surface of
water in vertical position. Its frequency of oscillation is
a) 1.5 Hz b) 2.5 Hz c) 3.5 Hz d) 4.5 Hz

279. Abody of mass 500 g is attached to a horizontal spring of spring constant 872 N m~1. If the body is pulled
to a distance of 10 cm from its mean position, then its frequency of oscillation is

a) 2Hz b)4 Hz c) 8Hz d) 0.5 Hz

280. A simple pendulum is set into vibrations. The bob of the pendulum comes to rest after some time due to
a) Air friction b) Moment of inertia
c) Weight of the bob d) Combination of all the above

281. The force constant of two springs are K; and K. Both are stretched till their elastic energies are equal. If
the stretching forces are F; and F,, then F;: F, is

a) K, : K, b) K, : K; ) JKi: /K, d) K?: K2
282. A particle moving along the x-axis executes simple harmonic motion, then the force acting on it is given by
a) —A Kx b) A cos(Kx) c) Aexp(—Kx) d) A Kx

283. A simple spring has length [ and force constant & It is cut into two spring of length [;andl, such that [; =
nl,(n = an integer). the force constant of the spring of length [, is
a)k(1+n) b) (k/n) (1 +n) c) k dk/(n+1)
284. A particle starts SHM from the mean position. Its amplitude is a and total energy E. At one instant
its kinetic energy is 3 E. Its displacement at that instant is
a

a) % b) 2 A I3
z z g

2

a
d) 7
285. For a particle executing SHM, the kinetic energy kis given by k = k, cos? wt. The equation of its
displacement can be
1/2 1/2

k 2k \ /2 202 \"? 2ko\Y
a) (—02) sin wt b) ( 02) sin wt c) sin wt d) (—0) sin wt
mw mo mkg, mw

286. A particle is executing SHM with amplitude a. When the PE of a particle is one-fourth of its
maximum value during the oscillation, its displacement from the equilibrium position will be
a)a/4 b)a/3 c)a/2 d) 2a/3

287. A second’s pendulum is placed in a space laboratory orbiting around the earth at a height 3R, where R is
the radius of the earth. The time period of the pendulum is
a) Zero b) 2v/3 s c)4s d) Infinite

288. A particle in SHM is described by the displacement function x (t) = A cos(wt + 8). If the initial (t = 0)
position of the particle is 1 cm and its initial velocity is mecms™?1, what is its amplitude? The angular

frequency of the particle is = s 1.

a) 1cm b) V2 cm c) 2cm d) 2.5 cm

289. A spring has a certain mass suspended from it and its period for vertical oscillation is T. The spring is now
cut into two equal halves and the same mass is suspended from one of the halves. The period of vertical
oscillation is now

a) ; b) % o) V2T d) 2T

290. A body is executing simple harmonic motion with an angular frequency 2 rad/s. The velocity of the body
at 20 mm displacement, when the amplitude of motion is 60 mm, is
a) 40 mm/s b) 60 mm/s c) 113mm/s d) 120 mm/s

291. A particle of amplitude A is executing simple harmonic motion. When the potential energy of
particle is half of its maximum potential energy, then displacement from its equilibrium position
is
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a) é b) é c) é d) i

4 3 2 V2
A body executes simple harmonic motion. The potential energy (PE), the kinetic energy (KE) and
total energy (TE) are measured as function of displacement x. Which of the following statement is
true?
a) KE is maximum when x=0 b) TE is zero when x=0
¢) KE is maximum when x is maximum d) PE is maximum when x=0
A point particle of mass 0.1 kg is executing SHM of amplitude 0.1m. When the particle passes through the
mean position, its KE is 8 X 1073]. The equation of motion of this particle, if its initial phase of oscillation
is 450 is

rom t mw
a)y=0.1sin(Z+Z) b)y=0.1sin(§+z)
c) y =0.1sin (4t —%) d)y = 0.1sin (4t +%)

The displacement of a particle along the x axis is given by x = a sin? wt. The motion of the particle
corresponds to

a) Simple harmonic motion of frequency w/2m

b) Simple harmonic motion of frequency w/m

c) Simple harmonic motion of frequency 3w/2x

d) Non simple harmonic motion

The height of a swing changes during its motion from 0.1 m to 2.5 m. The minimum velocity of a boy who
swings in this swing is

a) 54m/s b) 495m/s c) 3.14m/s d) Zero

The time period of a simple pendulum, when it is made to oscillate on the surface of moon
a) Increases b) Decreases

c) Remains unchanged d) Becomes infinite

Two points are located at a distance of 10 m and 15 m from the source of oscillation. The period of
oscillation is 0.05 sec and the velocity of the wave is 300 m/sec. What is the phase difference between the
oscillations of two points

a)m b) % 0) g d) 2?"

A particle starts oscillating simple harmonically from its equilibrium position with time period T.
The ratio of KE and PE of other particle atthet = T /12 is

a) 1:4 b) 2:1 c) 3:1 d) 4:1

A pendulum bob of mass m is hanging from a fixed point by a light thread of length l. A horizontal speed v,
is imparted to the bob so that it takes up horizontal position. If g is the acceleration due to gravity, then v,
is

a) mgl b) 291 ) Vgl d) gl

Infinite springs with force constants k, 2k, 4k and 8k ..... respectively are connected in series. The
effective force constant of the spring will be

a) 2k b) k c) k/2 d) 2048

The displacement of a particle in SHM various according to the relation x = 4 (cosm t + sinm t).
The amplitude of the particle is

a) -4 b) 4 c) 42 d)8
For a simple pendulum the graph between L and T will be
a) Hyperbola b) Parabola ) A curved line d) A straight line

A mass of 4 kg suspended from a spring of force constant 800 Nm™?! executes simple harmonic
oscillations. If the total energy of the oscillator is 4/, the maximum acceleration (in ms~2) of the mass is
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a)5 b) 15 c) 45 d) 20

Two equations of two S.H.M. are y = a sin(wt — a) and y = b cos(wt — a). The phase difference between
the two is

a) 0° b) a° c) 90° d) 180°

For a particle in SHM, if the amplitude of the displacement is a and the amplitude of velocity is v’

the amplitude of acceleration is
2 2 v
a) va b o d)—
a 2a a
A simple pendulum performs simple harmonic motion about X = 0 with an amplitude A and time period

T. The speed of the pendulum at X = %will be

2) TAV3 b) A 9 TAV3 4 3m2A
T 2T T

A uniform rod of length 2.0 m is suspended through an end is set into oscillation with small amplitude

under gravity. The time period of oscillation is approximately

a) 1.60s b) 1.80 s c)20s d)2.40s

In simple harmonic motion, the ratio of acceleration of the particle to its displacement at any time is a

measure of

a) Spring constant b) Angular frequency ¢) (Angular frequency)? d) Restoring force
There is a body having mass m and performing S.H.M. with amplitude a. There is a restoring force F =
—Kx, where x is the displacement. The total energy of body depends upon

a) K, x b)K,a c)K,ax d)K,a,v

A particle performing SHM has time period % and path length 4 cm. The displacement from mean

position at which acceleration is equal to velocity is

a) Zero b) 0.5 cm c) 1cm d) 1.5 cm

A particle executes SHM of amplitude 25 cm and time period 3 s. What is the minimum time
required for the particle to move between two points 12.5 cm on either side of the mean position?
a)0.5s b)1.0s c)15s d)2.0s

Two identical blocks A and B, each of mass m resting on smooth floor, are connected by a light
spring of natural length L and the spring constant k, with the spring at its natural length. A third
identical block at € (mass m) moving with a speed (v) along the line joining A and B collides with
A. The maximum compression in the spring is proportional to

m v mv mv
a)v |— b — ) [— d)—
) \/; m 3 % )2k
Resonance is an example of
a) Tuning fork b) Forced vibration c) Free vibration d) Damped vibration

A simple pendulum hanging from the ceiling of a stationary lift has time period t,. When the lift
moves downward with constant velocity, the time period is t,, then

a) t2 is lnflnlty b) tz > tl C) tz < tl d) tz = tl

The KE and PE of a particle executing SHM of amplitude a will be equal when displacement is
a

)3 b) av2 c) 2a d) a/V2

A particle is vibrating in a simple harmonic motion with an amplitude of 4 cm. At what displacement from
the equilibrium position, is its energy half potential and half kinetic

a)lcm b) V2 cm c)3cm d) 2v2 ecm

A rectangular block of mass m and area of cross-section A floats in a liquid of density p. If it is given a small
vertical displacement from equilibrium it undergoes oscillation with a time period T. Then
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1 1 1
a)TOCE b)Toc\/—E )T« .[p d)Tocﬁ
The angular amplitude of a simple pendulum is 6,. The maximum tension in its string will be
a) mg(1 — 6,) b) mg(1 + 6,) c) mg(1 — 65) d) mg(1 + 6§)
Graph between velocity and displacement of a particle, executing S.H.M. is
a) A straight line b) A parabola c) A hyperbola d) An ellipse
Ratio of kinetic energy at mean position to potential energy at A/2 of a particle performing SHM
a) 2:1 b) 4:1 c) 8:1 d) 1:1

Two identical balls A and B each of mass 0.1 kg are attached to two identical massless springs. The spring
mass system is constrained to move inside a rigid smooth pipe bent in the form of circle as shown in the
figure. The pipe is fixed in a horizontal plane. The centres of the balls can move in a circle of radius 0.06 m.
Each spring has a natural length of 0.06t m and force constant 0.1N /m. Initially both the balls are
displaced by an angle 8 = /6 radian with respect to the diameter PQ of the circle and released from rest.
The frequency of oscillation of the ball B is

a)mHz b)le c) 2m Hz d)in
T 2r
The acceleration of a particle in S.H.M. is
a) Always zero b) Always constant
¢) Maximum at the extreme position d) Maximum at the equilibrium position

Two blocks with masses m; = 1kg and m, = 2 kg are connected by a spring constant k = 24 Nm~! and
placed on a frictionless horizontal surface. The block m, is imparted an initial velocity v, = 12 cms ~! to
the right, the amplitude of oscillation is

a) lcm b) 2 cm c) 3cm d) 4 cm
A body of mass 0.01 kg executes SHM about x = 0, under the influence of force shown in the figure The
period of the SHM is

F(N)

x (m)

a) 1.05s b) 0.52s c) 0.25s d) 0.03 s

Two pendulums of length 212 cm and 100 cm start vibrating. At same instant the two are in the mean
position in the same phase. After how many vibrations of the shorter pendulum, the two will be in phase in
the mean position?

a) 10 b) 11 c) 20 d) 21

A particle is oscillating according to the equation X = 7 cos 0.5rt, where t is in second. The point moves
from the position of equilibrium to maximum displacement in time

a)4.0s b) 2.0 s c)1.0s d)0.5s

The maximum speed of a particle executing SHM is 1 ms~! and maximum acceleration is 1.57 ms~2. Its
frequency is

a) 0.25 s1 b) 2 st c) 1.57 st d) 2.57 st

A particle executes linear simple harmonic motion with an amplitude of 2 cm. When the particle
is at 1 cm from the mean position the magnitude of its velocity is equal to that of its acceleration.
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Then its time period in second is

1 2n 3
a) V3 b) 27V3 c) 7 d)ﬁ

The period of a simple pendulum inside a stationary lift is T. The lift accelerates upwards with an

acceleration of g/3. The time period of pendulum will be

T V3 T
V2T b) 75 91 @3
The total energy of a particle executing S.H.M. is proportional to
a) Displacement from equilibrium position b) Frequency of oscillation
c) Velocity in equilibrium position d) Square of amplitude of motion

A particle is performing simple harmonic motion with amplitude A and angular velocity w. The ratio of
maximum velocity to maximum acceleration is
a) w b) 1/w c) w? d) Aw
The kinetic energy and potential energy of a particle executing simple harmonic motion will be equal,
when displacement

02

a a
a) 5 b) av2 c) NG 3

A simple pendulum, suspended from the ceiling of a stationary van, has time period T. If the van starts
moving with a uniform velocity the period of the pendulum will be
a) Lessthan T b) Equal to 2T c) Greater than T d) Unchanged

A body executing simple harmonic motion has a maximum acceleration equal to 24 ms™2 and
maximum velocity of 16 ms™?, the amplitude of the simple harmonic motion is

1024 b 32 64 3
a)—9 m )3m c)gm )32rn
How does the time period of pendulum vary with length

L 1
a) L b) |- c) — d) 2L
) ) ﬁ ) NG )

A plate oscillates with time period 'T’. Suddenly, another plate put on the first time, then time period
a) Will decrease b) Will increase c) Will be same d) None of these

Out of the following functions representing motion of a particle which represents SHM

(1) y =sinwt —coswt  (2) y = sin® wt

QRy= 5cos(¥—3wt) @)y =1+ wt + w?t?

a) Only (1) and (2) b) Only (1)

c) Only (4) does not represent SHM d) Only (1) and (3)

A 1.00 x 10~ 2%k g particle is vibrating with simple harmonic motion with a period of 1.00 X 10~°s and a
maximum speed of 1.00 x 103m/s. The maximum displacement of the particle is

a) 1.59mm b) 1.00 m c) 10m d) None of these

The maximum velocity of a particle executing SHM is V. If the amplitude is doubled and the time period of
oscillation decreased to 1/3 of its original value, the maximum velocity becomes

a) 18V b) 12V c)6v d)3v
If the length of second’s pendulum is increased by 2% How many seconds it will lose per day?
a) 3927 s b) 3427 s c) 3737 s d) 864 s

A body is vibrating in simple harmonic motion with an amplitude of 0.06 m and frequency of 15 Hz. The
velocity and acceleration of body is

a) 5.65m/s and 5.32 X 10%m/s? b) 6.82 m/s and 7.62 X 10°m/s?

c) 8.91m/s and 8.21 X 10%m/s? d) 9.82 m/s and 9.03 x 102m/s?

A simple harmonic oscillator has an amplitude a and time period T. The time required by it to travel from
x=atox =a/2is

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |35




343.

344.

345.

346.

347.

348.

349.

350.

351.

352.

353.

354.

355.

356.

Gplus Education

a)T/6 b) T/4 c)T/3 d)T/2

When the displacement is half the amplitude, the ratio of potential energy to the total energy is
1 1 o)1 1
Z b) = d) -

2) 2 ) 4 ) 8

A spring of force constant k is cut into two pieces such that one piece is double the length of the other.
Then the long piece will have a force constant of

a) (2/3)k b) (3/2)k c) 3k d) 6k

Two mutually perpendicular simple harmonic vibrations have same amplitude, frequency and phase.
When they superimpose, the resultant from of vibration will be

a) Acircle b) An ellipse c) A straightline d) A parabola
For Simple Harmonic Oscillator, the potential energy is equal to kinetic energy

a) Once during each cycle b) twice during each cycle

c) whenx =a/2 d)whenx =a

If the differential equation given by

LR VAL w?y = Fysinpt

dt? dt
Describes the oscillatory motion of body in a dissipative medium under the influence of a periodic
force, then the state of maximum amplitude of the oscillation is a measure of
a) Free vibration b) Damped vibration c) Forced vibration d) Resonance
A light spiral spring supports a 200 g weight at its lower end. It oscillates up and down with a period of 1 s.
How much weight (in gram) must be removed from the lower end to reduce the period to 0.5 s?
a) 53 b) 100 c) 150 d) 200
When a body of mass 1.0 kg is suspended from a certain light spring hanging vertically, its length increases
by 5 cm. By suspending 2.0 kg block to the spring and if the block is pulled through 10 cm and released,
the maximum velocity of itin ms~1is (g = 10 ms™2)
a) 0.5 b) 1 c) 2 d) 4
An elastic string has a length [ when tension in it is 5 N. Its length is h when tension is of 4 N. on subjecting
the string to a tension of 9 N, its length will be
a)l+nh b)l—h c)(51—4h) d)(l+h)/(h=D
A pendulum has time period T in air. When it is made to oscillate in water, it acquired a time period T’ =
V/2T. The density of the pendulum bob is equal to (density of water = 1)
a) V2 b) 2 c) 2v/2 d) None of these
One end of a long metallic wire of length L is tied to the ceiling. The other end is tied to massless spring of
spring constant K. A mass m hangs freely from the free end of the spring. The area of cross-section and
Young’s modulus of the wire are 4 and Y respectively. If the mass is slightly pulled down and released, it
will oscillate with a time period T equal to

m (YA + KL)m)"/? mYA mL
2n (- b) 2 | AT 2R e d) 27—
) 2n () ) 2”{ YAK } ) 2 )omyy

If a simple pendulum oscillates with an amplitude of 50 nm and time period of 2 s, then its
maximum velocity is

a) 0.10 ms™? b) 0.15 ms™? c) 0.8 ms™? d) 0.26 ms™?!

When the displacement is half of the amplitude, then when fraction of the total energy of a simple
harmonic oscillator is kinetic?

a) 2/7th b) 3/4th c) 2/9th d) 5/7@

A particle of mass 10 g is executing simple harmonic motion with an amplitude of 0.5 m and periodic time
of (/5) s. The maximum value of the force acting on the particle is

a) 25N b) 5N c) 25N d)0.5N

One end of a spring of force constant kis fixed to a vertical wall and the other to a block of mass mresting
on a smooth horizontal surface. There is another wall at a distance x, from the black. The spring is then
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compressed by 2x, and released. The time taken to strike the wall is

Lfammamm

e—te—3]
2Xg Xo

1 ’k ’k 2w [m w |k
a) lqg = b) = c) — [— d) - |—
)6nm )m )3 k )4m

357. A particle in SHM is described by the displacement function x(t) = A cos(wt + ¢), w = 2m/T. If the initial
(t=0)position of the particle is 1 cm, its initial velocity is = cm s~! and its angular frequency is ms?, then
the amplitude of its motion is
a) mem b) 2 cm c) V2 cm d)1cm

358. For a body of mass m attached to the spring, the spring factor is given by (w, the angular frequency)

a) m/w? b) m w? c) m*w d) m?w?

359. The time period of a mass suspended from a springis 5 s. The spring is cut into four equal parts and the
same mass is now suspended from one of its parts. The period is now
a)5s b) 2.5s c) 1.25s d)i s

16

360. The length of a spring is [ and its force constant is k. When a weight W is suspended from it, its length
increases by x. If the spring is cut into two equal parts and put in parallel and the same weight W is
suspended from them, then the extension will be

2 b X d al

) 2x ) x A5 )5

361. A force of 6.4 N stretches a vertical spring by 0.1 m. The mass that must be suspended from the spring so
that it oscillates with a period of (%) s.is

2) (5) kg b) 1kg 5 (1) kg d) 10kg
4 s
362. Which of the following equations does not represent a simple harmonic motion
a)y=asinwt b)y =acoswt
c) y = asinwt + b cos wt dy=atanwt

363. A mass m performs oscillations of period T when hanged by spring of force constant K. If spring is cut in
two parts and arranged in parallel and same mass is oscillated by them, then the new time period will be

a) 2T b) T d)g

T
) 7z
364. A particle executing simple harmonic motion with amplitude of 0.1 m. At a certain instant when its
displacement is 0.02 m, its acceleration is 0.5 m/s?. The maximum velocity of the particle is (in m/s)
a) 0.01 b) 0.05 c) 0.5 d) 0.25
365. Two springs are joined and attached to a mass of 16 kg. This system is then suspended vertically
from a rigid support. The spring constant of the two springs are k; and k, respectively. The

period of vertical oscillations of the system will be

1 ki+k T m |k
3)5\/k1+k2 b) 8 L 2 C)E\/kl_kz d)z -

kika ka

366. Two simple harmonic motions of angular frequency 100 and 1000 rad/s have the same
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displacement amplitude. The ratio of their maximum acceleration is

a) 1:10 b) 1: 10? c) 1:103 d) 1:10*

A particle executes SHM with a period of 8 s and amplitude 4 cm. Its maximum speed in cms™1, is
s I I

a)m b) 5 c) 3 d) 1

A simple pendulum of length [ has a bob of mass m, with a charge q on it. A vertical sheet of change, with
surface charge density ¢ passes through the point of suspension. At equilibrium, the spring makes an angle
0 with the vertical. Its time period of oscillations is 7in this position. Then

a)tan 6 = 74 b)tan@:ﬂ )T >2 ! AT =2 -
2ggmyg Emyg g g - g
1

An electric motor of mass 40 kg is mounted on four vertical springs each having constant at 4000 Nm™".
The period with which the motor vibrates vertically is

a) 0.314 s b) 3.14 s c) 0.628s d) 0.56 s

An ideal spring with spring constant K = 200 N /m is fixed on one end on a wall. If the spring is pulled
with a force 10 N at the other end along its length, how much it will extended?

a)5cm b)2m c)2cm d)5m
The motion of a particle varies with time according to the relation y = a sin wt + b cos wt
a) The motion is oscillatory but not SHM b) The motion is SHM with amplitudea + b
¢) The motion is SHM with amplitude a? + b? d) The motion is SHM with amplitude Va2 + b?
The maximum velocity of a simple harmonic motion represented by y = 3 sin(100t + g)m is
given by
3w s
a) 300 ms™?! b) = ms~1 c) 100 ms™?! d) 2 ms~!

If a spring has time period T, and is cut into n equal parts, then the time period of each part will
be

a) TVn b) T//n c) nT d)T
Masses mand 3 m are attached to the two ends of a spring of constant k. If the system vibrates freely. The
period of oscillation will be

a)ﬂ\/% b)ZHJ% C)n\/% d)zn\/%

A mass 1 kg suspended from a spring shoes force constant is 400 Nm™?, executes simple harmonic

oscillation. When the total energy of the oscillator is 2j, the maximum acceleration experienced by the

mass will be

a) 2ms™2 b) 4 ms™2 c) 40 ms™2 d) 400 ms™2

Two simple harmonic motions act on a particle. These harmonic motions are

x = Acos(wt + 8); A cos(wt + «) when

a) an ellipse and the actual motion is counter b) an ellipse and the actual motion is clockwise
clockwise

c) acircle and the actual motion is counter clockwise d) a circle and the actual motion is clockwise

In a simple harmonic motion maximum velocity is at

a) Extreme position b) Half of extreme position

c) Equilibrium position d) Between extreme and equilibrium position

The angular velocity and the amplitude of a simple pendulum is w and a respectively. At a displacement x

from the mean position if its kinetic energy is T and potential energy is V, then the ratio of T to V is

a) (a® — x?w?)/x*w? b) x2w?/(a® — x*w?)

c) (a® —x*)/x d) x?/(a® — x?)
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A pendulum is made to hang from the ceiling of an elevator. It has period of T s (for small angles). The
elevator is made to accelerate upwards with 10m/s?. The period of the pendulum now will be (assume
g = 10m/s?)

a) TV2 b) Infinite ) T/V2 d) Zero

Consider the mechanical vibrating systems shown in figure 4, B, C and D. The vibrations are
simple harmonic in

b)A,B,C c)B,D d)A,B,C,D
A solid cylinder of mass 3 kg is rolling on a horizontal surface with velocity 4ms~1. It collides with a
horizontal spring of force constant 200Nm 1. The maximum compression produced in the spring will be
a) 0.5m b) 0.6 m c) 0.7m d)0.2m
In a simple harmonic oscillator, at the mean position
a) Kinetic energy is minimum, potential energy is maximum
b) Both kinetic and potential energies are maximum
c) Kinetic energy is maximum, potential energy is minimum
d) Both kinetic and potential energies are minimum
What is time period of pendulum hanged in satellite?
(T is time period on earth)
a) Zero b) T c) Infinite d)7/V6
In a simple pendulum, the period of oscillation T is related to length of the pendulum [ as
2 2
a) % = constant b) 17 = constant c) % — constant d) % = constant
A mass M, attached to a horizontal spring, executes SHM with amplitude 4;. When the mass M
passes through its mean position then a smaller mass m is placed over it and both of them move

together with amplitude A,. The ratio of (%) is

2
a)M+m b)( M )1/2 9 <M+‘rn)1/2 a M
M M+m M M+m
On a planet a freely falling body takes 2 s when itis dropped from a height of 8 m, the time period of
simple pendulum of length 1 m on that planet is
a) 3.14s b) 16.28 s c) 1.57s d) None of these

The displacement of an object attached to a spring and executing simple harmonic motion is

given by x = 2 X 1072 cos t metre. The time at which the maximum speed first occurs is
a)0.5s b) 0.75 s c) 0.125s d)0.25s

A mass M is suspended from a spring of negligible mass. The spring is pulled a little and then
released so that the mass executes SHM of time period T. If the mass is increased by m, the time
period become 57 /3. Then the ratio of %is

a) 3/5 b) 25/9 c) 16/9 d)5/3

The period of oscillation of a simple pendulum of length Z suspended from the roof of a vehicle which
moves without friction down an inclined plane of inclination « is given by

L L L L
a) 2m b) 2m - ) 271\/: d) 2
}gcosa ’gsma g ’gtana
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390. A brass cube of side a and density o is floating in mercury of density p. If the cube is displaced a bit
vertically, it executes S.H.M. Its time period will be

oa a ag
a) 21 f— b) 21 /p— d 2m P4 d) 27 ’—g
P9 o9 oa pa

391. A simple pendulum of length [ has a brass bob attached at its lower end. Its period is 7. If a steel bob of
same size, having density x times that of brass, replaces the brass bob and its length is changed so that
period becomes 2 7. then new length is

a) 2l b) 41 c)4lx d)41/x
392. The time period of a simple pendulum is 2 s. If its length is increased 4 times, then its period becomes
a)16s b)12s c)8s d)4s

393. A body is executing Simple Harmonic Motion. At a displacement x its potential energy is E; and at a
displacement y its potential energy is E,. The potential energy E at displacement (x + y) is
a) VE = \[E; — JE, b) VE = \JE; + /E; )E=E —E, d)E=E, +E,

394. Three masses 700g, 500g, and 400g are suspended at the end of a spring a shown and are in equilibrium.
When the 700g mass is removed, the system oscillates with a period of 3 seconds, when the 500g mass is
also removed, it will oscillate with a period of

700gm
500gm
400gm
a)ls b)2s c)3s d) 15_25

395. Acceleration of a particle, executing SHM, at it’s mean position is
a) Infinity b) Varies ¢) Maximum d) Zero

396. The acceleration a of a particle undergoing S.H.M. is shown in the figure. Which of the labelled points
corresponds to the particle being at —x;,, 4,

1

a(t)
2 /\ t
a) 4 b) 3 c) 2 d)1
397. Two springs of constant k; and k, are joined in series. The effective spring constant of the combination is
given by
a) \kik; b) (ky + k) /2 ) ky +ky d) kyky/(ky + k2)

398. An object is attached to the bottom of a light vertical spring and set vibrating. The maximum speed of the
objectis 15 ¢m/s and the period is 628 milli-seconds. The amplitude of the motion in centimeters is
a) 3.0 b) 2.0 )15 d) 1.0

399. The displacement-time graph of a particle executing SHM is as shown in the figure.
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The corresponding force-time graph of the particle is

- AF r F
a) b) <) d)
o t o - ¢ t © t

Two bodies M and N of equal masses are suspended from two separate massless springs of force constants

k, and k, respectively. If the two bodies oscillate vertically such that their maximum velocities are equal,
the ratio of the amplitude M to that of N is

a) ky/k; b) k1 /k Q) ky/ky d) Ky ke

A particle at the end of a spring executes simple harmonic motion with a period t;, while the
corresponding period for another spring is t,. If the period of oscillation with the two springs in
series is T, then

AT =t +t, b) T? = t2 + t2 QT t=t71+ 51 T2 =t{%+t;°
Maximum speed of a particle in SHM is vmax. Then average speed of a particle in SHM is equal to

) VUmax TVmax Vmax 2Vmax

2 )= ) on d)

Which one of the following equations does not represent SHM, x = displacement and t = time. Parameters

a, b and c are the constants of motion?

a) x = asinbt b) x = acosbt + ¢

c) x = asinbt + c cos bt d) x = asecbht + c cosec bt

A weightless spring which has a force constant k oscillates with frequency 7 when a mass m is suspended
from it. The spring is cut into two equal halves and a mass 2 m is suspended from one part of spring. The
frequency of oscillation will now become

a)N b) 2n ) % d) n (2)/2
Average value of KE and PE over entire time period is
1
a) O,Em w?A? b)Em w2420
1 1 1 1
c) Sm a)ZAZ,Em w?A? d) " a)ZAZ,Zm w?A?

A particle executes simple harmonic oscillation with an amplitude a. The period of oscillation is T. The
minimum time taken by the particle to travel half of the amplitude from the equilibrium is
T T T T
a) 7 b) 3 c) T d) 3
The displacement of a particle from its mean position (in metre) is given by y = 0.2 sin(107t +
1.57) cos(10mt + 1.5m). 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
Two equal negative charge —q are fixed points (0, a) and (0,-0) on the Y-axis. A positive charge Q is
released from rest at point (2a, 0) on the X-axis. The charge Q will
a) execute SHM about origin b) move to infinity
c) Move to the origin and remained at rest d) execute oscillatory but not SHM
When a mass m is attached to a spring, it normally extends by 0.2 m. The mass m is given a slight addition
extension and released, then its time period will be

1 2
— b) 1 sec c) — d)—
a) 7 sec ) ) - )371 sec

The bob of a simple pendulum executes simple harmonic motion in water with a period t, while
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the period of oscillation of the bob is t; in air. Neglecting frictional force of water and given that
the density of the bob is (4/3 X 1000 kg — m?). What relationship between t and t, is true?
a)t=t, b)t =ty/2 o)t =2t d) t = 4¢,

A small sphere carrying a charge q is hanging in
between two parallel plates

by a string of length L. Time period of

pendulum is T,. When parallel plates are

charged, the time period changesto T.

The ratio T /T, is equal to

++++++1++++++

L

nm

qE\ 1/2 3/2 1/2 d) None of these
g g+; g+?

A point mass m is suspended at the end of a massless wire of length L and cross-section area A. If
Y is the Young’'s modulus for the wire, then the frequency of oscillations for the SHM along the
vertical line is

1 |YA mL 1 (YA mlL

a) — |— b) 21t o = |—= d) g [—

2m . |mL YA . mL YA
When a mass M is attached to the spring of force constant k, then the spring stretches by L. If the mass

oscillates with amplitude [, what will be maximum potential energy stored in the spring
1
a) g b) 2kl c) EMgl d) Mgl

A simple pendulum is attached to the roof of a lift. If time period of oscillation, when the lift is stationary is
T. Then frequency of oscillation, when the lift falls freely, will be

a) Zero b) T c) 1/T d) None of these

A body of mass 8 kg is suspended through two light springs X and Y connected in series as shown in
figure. The readings in X and Y respectively are

8kg

a) 8 kg, zero b) zero, 8 kg c) 8kg,8kg d)2kg,6kg
A block of mass Mis suspended from a light spring of force constant 4. another mass m moving upwards
with velocity v hits the mass M and gets embedded in it. What will be the amplitude of the combined
mass?

mv Muv mv Mv
) T = mk ) =k ) o 1 mk D T+ mk
The period of oscillation of a simple pendulum of constant length at earth surface is T. Its period inside a
mine is
a) Greater than T b) Less than T c) EqualtoT d) Cannot be compared
A block whose mass is 650 g is fastened to a spring whose spring constantly is 65 Nm~1. The block is
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pulled a distance x = 11 cm from its equilibrium position at x = 0. On a frictionless surface and released
from rest at t = 0.The maximum velocity of the vibrating block is

a)1.1ms™?! b) 0.65 ms™! c) 1.30ms™! d) 2.6 ms™!

The resultant of two rectangular single harmonic motion of the same frequency and unequal
amplitudes but differing in phase by 1t/2 is

a) Simple harmonic b) Circular c) Elliptical d) Parabolic

In a seconds pendulum, mass of the bob is 30 g. If it is replaced by 90 g mass, then its time period
will be

a)ls b)2s c)4s d)3s

On a smooth inclined plane, a body of mass M is attached between two springs. The other ends of the
springs are fixed to firm support. If each spring has force constant k, the period of oscillation of the body
(assuming the springs as massless) is

i
a) 2m[M/2k]1/2 b) 2m[2M /]2
¢) 2n[Mg sin 6 /2k]u/2 d) 2n[2Mg/k]v/2
A heavy brass sphere is hung from a weightless inelastic spring and as a simple pendulum its time
period of oscillation is T. When the sphere is immersed in a non-viscous liquid of density 1/10

that of brass, it will act as a simple pendulum of period

10 9 10
a) T b)— T I ()7 9 ()T
9 10 9
A particle is executing the motion x = A cos(wt — ). The maximum velocity of the particle is
a) Aw cos 6 b) Aw c) Awsin8 d) None of these
A system exhibiting S.H.M. must possess
a) Inertia only b) Elasticity as well as inertia
c) Elasticity, inertia and an external force d) Elasticity only
The time period of the variation of potential energy of a particle executing SHM with period T is
T T
a) — b) T c) 2T d) —
)7 ) ) )3

The phase difference between the instantaneous velocity and acceleration of a particle executing simple
harmonic motion is

a)05m b) c) 0.707m d) Zero

The potential energy of a particle executing S.H.M. is 2.5 J, when its displacement is half of amplitude. The
total energy of the particle be

a) 18] b) 10J c)12] d)2.5]

The amplitude of a particle executing SHM is made three-fourth keeping its time period constant. Its total

energy will be

E 3 9
a) bl b) ZE c) EE
A particle is performing simple harmonic motion along x-axis with amplitude 4 cm and time period 1.2 s.
The minimum time taken by the particle to move from x = + 2 to x = + 4 cm and back again is given by
a)0.4s b) 0.3 s c)0.2s d)0.6s
In a simple harmonic oscillator has got a displacement of 0.02 m and acceleration equal to 2.0ms~2 at any
time, the angular frequency of the oscillator is equal to

a) 10rad s~! b) 0.1rad st c) 100rad s 1 d) 1rad s71

d) None of these
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The period of a simple pendulum, whose bob is hollow metallic sphere, is T. The period is T; when the bob
is filled with sand, T, when it is filled with mercury and T; when it is half filled with mercury. Which of the
following is true

T T1 TZ T3
Hollow Sand Mercury
a)T=T1=T2>T3 b)T1=T2=T3>T C)T>T3>T1=T2 d)T=T1=T2<T3
A S.H.M. is represented by x = 5v/2(sin 27t + cos 2mt). The amplitude of the S.H.M. is
a) 10 cm b) 20 cm ) 5v2em d) 50 cm

The scale of a spring balance reading from 0 to 10 kg is 0.25 m long. A body suspended from the balance
oscillates vertically with a period of 7/10 second. The mass suspended is (neglect the mass of the spring)
a) 10 kg b) 0.98 kg c)5kg d) 20 kg

A weightless spring of length 60 cm and force constant 200 N /m is kept straight and unstretched on a
smooth horizontal table and its ends are rigidly fixed. A mass of 0.25 kg is attached at the middle of the
spring and is slightly displaced along the length. The time period of the oscillation of the mass is

T T T
a) 20° b)ﬁs ) = d)ﬁs
A simple harmonic oscillator has a period 7and energy E. the amplitude of the oscillator is doubled.
Choose the correct answer.

a) Period and energy get doubled b) Period gets doubled while energy remains the
same

c) Energy gets double while period remains the samed) Period remains the same and energy becomes
four times

In S.H.M. maximum acceleration is at

a) Amplitude b) Equilibrium

c) Acceleration is constant d) None of these

If two springs A and B with spring constants 2 k and k, are stretched separately by same
suspended weight, then the ratio between the work done in stretched 4 and B is

a) 1:2 b) 1:4 c) 1:3 d) 4:1

A mass M is suspended from a spring of negligible mass. The spring is pulled a little and then released so
that the mass executes simple harmonic oscillations with a time period T. If the mass is increased by m

then the time period becomes G T). The ratio of% is
a)9/16 b) 25/16 c) 4/5 d)5/4
Two pendulums have time period T and 5T /4. They start SHM at the same time from the mean position.

What will be the phase difference between then after the bigger pendulum completed one oscillation?

a) 45° b) 90° c) 60° d) 30°
The differential equation of a particle executing SHM along y-axis is
d?y d?y d%y d*y
2., — 2,2 _ 2y, — —
a)W-F(U y=20 b)ﬁ+wy = C)F—wy—o d)ﬁ+wy—0
The velocity of a particle performing simple harmonic motion, when it passes through its mean position is
a) Infinity b) Zero ¢) Minimum d) Maximum

A body is executing S.H.M. When its displacement from the mean position is 4 cm and 5 cm, the
corresponding velocity of the body is 10 cm/s and 8 cm/s. Then the time period of the body is
a)2rs b)m/2s cms d) 3rm/2s
The displacement equation of a simple harmonic oscillator is given by

y = Asinwt — B cos wt
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The amplitude of the oscillator will be
a)A—-B b)A + B c) /A2 + B2 d) A? + B?

A body performs S.H.M. its kinetic energy K varies with time t as indicated by graph

a) KET b) KET C) KET d) KET
'\m k / k /

If a simple pendulum has significant amplitude (up to a factor of 1/e of original) only in the period
between t = 0s to t = 75, then T may be called the average life of the pendulum. When the spherical bob of

the pendulum suffers a retardation (due to viscous drag) proportional to its velocity, with ‘b’ as the
constant of proportionality, the average life time of the pendulum is (assuming damping is small) in
seconds

a) 0.693/b b) b c)1/b d)2/b

Two SHMs are respectively represented by y; = a sin(wt — kx) and

¥y, = b cos(wt — kx) The phase difference between the two is

a)m/6 b) /4 c)m/2 dn

A particle doing simple harmonic motion, amplitude = 4 ¢m, time period = 12 s. The ratio between time
taken by it in going from its mean position to 2 cm and from 2 cm to extreme position is

a)l b) 1/3 c) 1/4 d)1/2

Two linear SHMs of equal amplitude A and angular frequencies w and 2w are impressed on a particle
along the axes x and y recpectively. If the initial phase difference between them is /2, the resultant path
followed by the particle is

a) y? = x?(1 —x2%/4%) b) y? = 2x%(1 — x24?%)

c) y? = 4x%(1 — x?/A?) d) y% = 8x%(1 — x2/4?)

A particle executes simple harmonic motion with an amplitude 4 ¢m. At the mean position the velocity of
the particle is 10 cm/s. The distance of the particle from the mean position when its speed becomes
5cm/sis

a)V3cm b) /5 cm ) 2(v3)em d) 2(V5)cm

A spring with 10 coils has spring constant k. It is exactly cut into two halves, then each of these new
springs will have a spring constant

a) k/2 b) 3k/2 c) 2k d) 3k

The period of a simple pendulum is doubled, when

a) Its length is doubled b) The mass of the bob is doubled

c) Its length is made four times d) The mass of the bob and the length of the

pendulum are doubled
Values of the acceleration A of a particle moving in simple harmonic motion as a function of its
displacement x are given in the table below
Amms™2) 16 8 0 —8 —16

x (mm) -4 -2 0 2 4

The period of the motion is
1 2 s

a)—s b) —s c)=s dyms
T T 2

The variation of potential energy of harmonic oscillator is as shown in figure. The spring constant is
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U (Joule)
\ 0.04
.01
y (in mm)
(0,0)
20mm
a) 1 x 102N/m b) 150 N/m ¢) 0.667 x 102N /m d) 3 x 102N/m

454. What is the maximum acceleration of the particle doing the SHM?
y = 2sin [n?t + (Z)] where 2 is in cm.

2 T

2 T _
b) — -2 — cms
) 5 cms c) 2

2 2

T /s
a) Py cms™ d) 2 cms™
455. For a simple pendulum, the graph between T2 and L is
a) A straight line passing through the origin b) Parabola
c) Circle d) Ellipse
456. The velocity of particle in simple harmonic motion at displacement y from mean position is
3) @y b) @ =32 ) N
457. Two particles A and B execute simple harmonic motion of period T and 5T /4. They start from
mean position. The phase difference between them when the particle A complete an oscillation
will be
a)m/2 b) Zero c) 2n/5 d)ym/4
458. Which one of the following equations of motion represents simple harmonic motion
Where k, ky, k; and a are all positive
a) Acceleration = —kgx + kqx?2 b) Acceleration = —k(x + a)
c) Acceleration = k(x + a) d) Acceleration = kx
459. The velocity-time diagram of a harmonic oscillator is shown in the adjoining figure. The frequency of

oscillation is
+4

V(in m/s)
— i
+2r ;
1 0.04
0.01 \\Wo.os

—

—4t T(in s)

-2t

a) 25 Hz b) 50 Hz c) 12.25Hz d) 33.3Hz
460. A lift is ascending with an acceleration equal to g/3. Its time period of oscillation isT. What will be the time
period of a simple pendulum suspended from its ceiling in stationary lift?
a)2T b)3T ) (/3/9)T d) 2T /V/3
461. Two masses m, and m, are suspended together
by a massless spring of constant k. When the
masses are in equilibrium, m; is removed without
disturbing the system. The amplitude of
oscillations is
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b) m;g 9 (my + m;)g d) (m; —m,)g
k k k

The length of a simple pendulum executing simple harmonic motion is increased by 21%. The

percentage increase in the time period of the pendulum of increased length is

a) 11% b) 21% c) 42% d) 10.5%

A mass m = 100 g is attached at the end of a light spring which oscillates on a frictionless horizontal table
with an amplitude equal to 0.16 metre and time period equal to 2 sec. Initially the mass is released from
restatt = 0 and displacement x = —0.16 metre. The expression for the displacement of the mass at any
time t is

a) x = 0.16 cos(mt) b) x = —0.16 cos(mt)

c) x = 0.16sin(mt + ) d) x = —0.16 sin(nt + )

When a body of mass 1.0 kg is suspended from a certain light spring hanging vertically, its length
increases by 5 cm. by suspending 2.0 kg block to the spring and if the block is pulled through 10
cm and released, the maximum velocity in it (in ms™1) is (acceleration due to gravity=10 ms~?)
a) 0.5 b) 1 c) 2 d) 4

d?x

75z = —kx where ks a constant of

2
The acceleration @ x/dtz of a particle varies with displacement x as

the motion. The time period T of the motion is equal to
a) 2mk b) 2k c) 2 Ik d) 2m/k

The time period of a particle in simple harmonic motion is 8 seconds. At t = 0, it is at the mean position.
The ratio of the distances travelled by it in the first and second seconds is

a) 1/2 b) 1/v2 A)1/(V2 - 1) d) 1/v3

Time period of a block suspended from the upper plate of a parallel plate capacitor by a spring of stiffness
k is T. When block is uncharged. If a charge q is given to the block then, the new time period of oscillation
will be

aT b)>T A<T d)=T

A simple pendulum of length [ has been set up inside a railway wagon sliding down a frictionless inclined

plane having an angle of inclination ® = 30° with the horizontal. What will be its period of oscillation as
recorded by an observer inside the wagon?

21
a) 2w E b) 2m\/21/g o) 2m\/l/g d) 2 2£3gl

The composition of two simple harmonic motions of equal periods at right angle to each other and with a
phase difference of m result in the displacement of the particle along

a) circle b) figure of eight c) straight line d) ellipse

The kinetic energy and the potential energy of a particle executing S.H.M. are equal. The ratio of its
displacement and amplitude will be
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Choose the correct statement :

a) Time period of a simple pendulum depends on amplitude

b) Time shown by a spring watch varies with acceleration due to gravity

c) In a simple pendulum time period varies linearly with the length of the pendulum

d) The graph between length of the pendulum and time period is a parabola

The equation of S.H.M. is y = a sin(2rnnt + a), then its phase at time t is

a) 2nnt b) a c) 2nnt+ «a d) 2mt

In damped oscillations, the amplitude of oscillations is reduced to one-third of its initial value a, at the end
of 100 oscillations. When the oscillator completes 200 oscillations, its amplitude must be

a) ag/2 b) ag/4 c) ay/6 d) ay/9

The period of particle in linear SHM is 8 s. At t=0, it is at the mean position. The ratio of the distances
travelled by it in Its second and 2nd second is

a)16:1 b)2.4:1 c)32:1 d)42:1

The x-t graph of a particle undergoing simple harmonic motion is shown below. The acceleration

of the particleatt = g sis

3 2 | m? 3
a) — m?cms™2 b) —:—2 cms 2 c) v cms 2 d) —% mécms”

A simple harmonic oscillator has a period of 0.01 s and an amplitude of 0.2 m. The magnitude of the

1

velocity in m sec™! at the centre of oscillation is

a) 20m b) 100 c) 40m d) 100w

A particle is having kinetic energy 1/3 of the maximum value at a distance of 4 cm from the mean position,
Find the amplitude of motion.

a) 2v6 cm b) 2/v/6 cm ) vV2em d) 6v2 cm

An object suspended from a spring exhibits oscillations of period 7. Now the spring is cut in two halves
and the same object is suspended with two halves as shown in figure. The new time period of oscillation
will become

T
b 9 - d) 2T

A mass M is suspended by two springs of force constants K; and K, respectively as shown in the diagram.
The total elongation (stretch) of the two springs is
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Mg(K; + K3) MgKi K, Ki + K,
KK, VKt K, D% kMg
480. A mass Mis attached to a horizontal spring of force constant & fixed on one side to a rigid support as
shown in figure. The mass oscillates on a frictionless surface with time period 7and amplitude 4. When
the mass is in equilibrium position. Another mass mis gently placed on it. What will be the new amplitude
of oscillations?

K
-YE0uuauian M

481. The displacement y in cm is given in terms of time t sec by the equation
y = 3 sin 314t + cos314t
The amplitude of SHM is
a) 7cm b) 3 cm c) 4cm d)5cm
482. The magnitude of maximum acceleration is 1 times that of maximum velocity of a simple
harmonic oscillator. The time period of the oscillator in second is

b)

a) 4 b) 2 c1 d) 0.5
483. A simple harmonic motion is represented by F(t) = 10 sin(20 ¢ + 0.5). The amplitude of the S.H.M. is
a)a =30 b)a = 20 c)a=10 d)a=5

484. A simple pendulum is vibrating in an evacuated chamber, it will oscillate with
a) Increasing amplitude b) Constant amplitude c) Decreasing amplitude d) First (c) then (a)

2
485. The equation of motion of a particle is ZTZ + Ky = 0, where K is positive constant. The time period of the

motion is given by

2m

2
Q) b) 27K c)V% d) 2nvk

486. An ideal spring with spring-constant K is hung from the ceiling and a block of mass M is attached to its
lower end. The mass is released with the spring initially unstretched. Then the maximum extension in the
spring is
a)4Mg/K b)2Mg/K c) Mg/K d)Mg/2K

487. The maximum velocity of a particle, executing simple harmonic motion with an amplitude 7 m, is
4.4 ms~1. The period of oscillation is
a) 0.01s b)10s c)0.1s d) 100 s

488. Starting from the origin a body oscillates simple harmonically with a period of 2 s. After what
time will its Kinetic energy be 75% of the total energy?

1 1

1 1
1 . 1 4 —
A gs )73 3s )33

489. A body of mass 1kg is executing simple harmonic motion. Its displacement y(cm) at t seconds is given by
y = 65sin(100t + 7 /4). Its maximum Kinetic energy is
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a)6] b) 18] c) 24] d)36]

A small block is connected to one end of a massless spring of un-stretched length 4.9m. The other end of
the spring (see the figure) is fixed. The system lies on a horizontal frictionless surface. The block is
stretched by 0.2m and released from rest at t = 0. It then executes simple harmonic motion with angular
frequency w = grad/s. Simultaneously at t = 0, a small pebble is projected with speed v from point P is
at angle of 45° as shown in the figure. Point P is at a horizontal distance of 10 m from O. If the pebble hits
the block at t = 1s, the value of v is (take g = 10m/s?)

z
1) b\ X
10m P
a) V50m/s b) V51m/s ) V52m/s d) vV53m/s

A spring executes SHM with mass of 10kg attached to it. The force constant of spring is 10N /m. If at any
instant its velocity is 410cm/s, the displacement will be (where amplitude is 0.5m)

a) 0.09 m b) 0.3 m ¢) 0.03m d) 0.9 m
The S.H.M. of a particle is given by the equation y = 3 sin wt + 4 cos wt. The amplitude is
a)7 b) 1 c)5 d)12

The amplitude of damped oscillator becomes %in 2s.

Its amplitude after 6 is 1/n times the original. Then n is equal to

a) 23 b) 32 ) 33 d) 33

Two blocks each of mass m are connected to a spring of spring constant k. If both are given velocity v in
opposite directions, then the maximum elongation of the spring is

v v

< T m

muv? 2mv? ’mv2 muv?
a b @l (V- dk d _
) k ) k ) 2k )2 k

Which of the following function represents a simple harmonic oscillation

a) sinwt — cos wt b) sin? wt ) sinwt + sin 2wt d) sin wt — sin 2wt
The SHM of a particle is given by
x(t) = 5cos (27‘[t + g) in MKS units.
Calculate the displacement and the magnitude of acceleration of the particleatt = 1.5 s.
a) —3.0m, 100 m/s? b)+2.54m,200 m/s? c¢) —3.54m,140 m/s® d)+3.55m,120 m/s?
The equation of a simple harmonic wave is givenby y =5 sing (100t — x), where x and y are in

metre and time is in second. The period of the wave in second will be

a) 0.04 b) 0.01 ! d)5

The bob of a simple pendulum is displaced from its equilibrium position O to a position Q which is at
height h above O and the bob is then released. Assuming the mass of the bob to be m and time period of
oscillations to be 2.0 s, the tension in the string when the bob passes through O is

To
——
>
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2 2
a) m(g + m\/2gh) b) m(g ++/m2gh) com| g+ 79h dym| g+ ?gh

If the period of oscillation of mass m suspended from a spring is 2 s, then the period of mass 4m will be
a)ls b)2s c)3s d)4s
A horizontal plank has a rectangular block placed on it. The plank stars oscillating vertically and simple
harmonically with an amplitude of 40 cm. the block just loses contact with the plank when the later is
momentary at rest. Then

b) The block weighs double its weight when the

a) the period of oscillating is 2z /5 s plank is at one of the positions of momentary at
rest.
c) the block weight 1.5 times its weight on the plank d) The block weights its true weight on the plank,
half way down when the latter moves fastest

A cylindrical piston of mass M slides smoothly inside a long cylinder closed at one end, enclosing a certain
mass of gas. The cylinder is kept with its axis horizontal. If the piston is disturbed from its equilibrium
position, it oscillates simple harmonically. The period of oscillation will be

M
1

P A

a)T =2n (f—:) b)T=2n\/@ cN:z;:/(%) d) T = 2nVMPhA

A 15 g ball is shot from a spring gun whose spring has a force constant of 600 N /m. The spring is
compressed by 5 cm. The greatest possible horizontal range of the ball for this compression is (g =
10 m/s?)
a) 6.0m b) 10.0m c) 12.0m d) 8.0m
If a simple pendulum is taken to a place where g decreases by 2% then the time period
a) increases by 0.5% b) increases by 1%
c) increases by 2.0% d) decreases by 0.5%
The total energy of the body executing S.H.M. is E. Then the kinetic energy when the displacement is half of
the amplitude, is
E E 3E NE]
a) > b) 7 c) T d) TE

The bob of a simple pendulum is of mass 10 g. It is suspended with a thread of 1 m. If we hold the bob so as
to stretch the string horizontally and release it, what will be the tension at the lowest position? (g= 10
ms~?)

a) zero b) 0.1 N c) 03N d)1.0N

Due to some force F; a body oscillates with period 4/5 s and due to other force F, oscillates with period
3/5 s. If both forces act simultaneously, the new period will be

a)0.72s b) 0.64 s c) 0.48s d)0.36s

A particle is undergoing a one dimensional simple harmonic oscillation of amplitude X,; about the
origin on X-axis with time period T and is at -X,; at. What is the position of the particle after a
time interval t = 3.15T?

a) Between - X, and O b) Between O and +X,

c) At the origin d) At +X

Two simple pendulums of lengths 1.44 m and 1 m start swinging together. After how many
vibrations will they again start swinging together?
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a) 5 oscillations of smaller pendulum b) 6 oscillations of smaller pendulum
c) 4 oscillations of bigger pendulum d) 6 oscillations of bigger pendulum

509. A spring (spring constant =k) is cut into 4 equal parts and two parts are connected in parallel.
What is the effective spring constant?
a)4k b) 16 k c)8k d6é6k

510. The acceleration due to gravity at a place is 72 m/s2. Then the time period of a simple pendulum of length
one metre is

2
a)—s b) 2w s c)2s drs
yis

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |52



