PHYSICS

BOOKS - RESNICK AND HALLIDAY
PHYSICS (HINGLISH)

OSCILLATIONS

Sample Problem

1. A block whose mass m is 680g is fastened to a

spring whose spring constant k is 65N/m. The

block is pulled a distance x=11cm from its



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ctvmdYBpG8xj

equilibrium position at x=0 on a frictionless
surface and released from rest at t= 0.
What are the angular frequency, the frequency,

and the period of the resulting motion?

° Watch Video Solution

2. A block whose mass m is 680g is fastened to a
spring whose spring constant k is 65N/m. The
block is pulled a distance x=11cm from its
equilibrium position at x=0 on a frictionless
surface and released from rest at t=0.

What is the amplitude of the oscillation?

| - |


https://dl.doubtnut.com/l/_ctvmdYBpG8xj
https://dl.doubtnut.com/l/_z4CSBySHbGUx

| &J Watch Video Solution

3. A block whose mass m is 680g is fastened to a
spring whose spring constant k is 65N/m. The
block is pulled a distance x=11cm from its
equilibrium position at x=0 on a frictionless
surface and released from rest at t=0.

What is the maximum speed v,, of the oscillating
block, and where is the block when it has this

speed?

° Watch Video Solution



https://dl.doubtnut.com/l/_z4CSBySHbGUx
https://dl.doubtnut.com/l/_xXUhHP3t95rA

4. A block whose mass m is 680g is fastened to a
spring whose spring constant k is 65N/m. The
block is pulled a distance x=11cm from its
equilibrium position at x=0 on a frictionless
surface and released from rest at t= 0.

What is the magnitude a,, of the maximum

acceleration of the block?

o Watch Video Solution

5. A block whose mass m is 680g is fastened to a

spring whose spring constant k is 65N/m. The


https://dl.doubtnut.com/l/_PjnK4kja98WA
https://dl.doubtnut.com/l/_HVWvHv7SpiEV

block is pulled a distance x=11cm from its
equilibrium position at x=0 on a frictionless
surface and released from rest at t=0.

What is the phase constant ¢ for the motion?

° Watch Video Solution

6. A block whose mass m is 680g is fastened to a
spring whose spring constant k is 65N/m. The
block is pulled a distance x=11cm from its
equilibrium position at x=0 on a frictionless

surface and released from rest at t= 0.


https://dl.doubtnut.com/l/_HVWvHv7SpiEV
https://dl.doubtnut.com/l/_z8asRL86yFd1

What is the displacement function x(t) for the

spring block system?

° Watch Video Solution

7. At t=0, the displacement x(0) of the block in a
linear oscillator like that of Fig . 15.5 is —8.50cm.
(Read x(0) as "x at time zero") The block's velocity
v(0) then is —0.920m /s, and its acceleration a(0)
is +47.0m / s*.

What is the angular frequency w of this system?

° Watch Video Solution



https://dl.doubtnut.com/l/_z8asRL86yFd1
https://dl.doubtnut.com/l/_AqPxSrw7Lhhh
https://dl.doubtnut.com/l/_EK2K59I8UtnJ

8. At t=0, the displacement x(0) of the block in a
linear oscillator like that of Fig . 15.5 is — 8.50cm.
(Read x(0) as "x at time zero") The block's velocity
v(0) then is —0.920m /s, and its acceleration a(0)
is +47.0m / s>,

What are the phase constant ¢ and amplitude z,,?

o View Text Solution

9. If the position of the block in a block-spring
oscillator is given by

z(t) = (3.00 x 10~ >m)cos[(4.00rad/s)t + 0.120rad]


https://dl.doubtnut.com/l/_EK2K59I8UtnJ
https://dl.doubtnut.com/l/_s2tGIffwcVEW

, what is the block's position, velocity and

acceleration at time t=2.30s?

° Watch Video Solution

10. At t=0, the displacement x(0) of the block in a
linear oscillator like that of Fig. 15.5 is —8.50cm.
(Read x(0) as "x at time zero"). The block's velocity
v(0) then is —0.920m /s, and its acceleration a(0)
is +47.0m / s*.

What is the angular frequency w of this system?

° Watch Video Solution



https://dl.doubtnut.com/l/_s2tGIffwcVEW
https://dl.doubtnut.com/l/_8cLxHlLxWXmy
https://dl.doubtnut.com/l/_tyHKm9TvMcKl

11. At t=0, the displacement x(0) of the block in a
linear oscillator like that of Fig. 15.5 is —8.50cm.
(Read x(0) as "x at time zero"). The block's velocity
v(0) then is —0.920m /s, and its acceleration a(0)
is +47.0m / s>,

What is the phase constant ¢ and amplitude z,,, ?

° View Text Solution

12. Write equation of SHM of angular frequency w
and amplitude z,, if the particle is situated at
T,/+/2 at t= 0 and is going toward mean

position.


https://dl.doubtnut.com/l/_tyHKm9TvMcKl
https://dl.doubtnut.com/l/_1w4FAgGM8lxA

o Watch Video Solution

13. A particle move along y-axis according to
equation y = 3 4+ 4coswt. The motion of the

particle is

o Watch Video Solution

14. A particle is moving on y axis under a varible
force F = — ky+ C.

If in part (a) F' = — 10y + 20, and mass m of the


https://dl.doubtnut.com/l/_1w4FAgGM8lxA
https://dl.doubtnut.com/l/_jUzP9WjcdKKd
https://dl.doubtnut.com/l/_cqmh17bY0MKY

particle is 2.5kg and it is released from rest from

y = -+ 3,at t= 0, write the equation of SHM.

° Watch Video Solution

15. Many tall building have mass dampers, which
are antisway devices to prevent them from
oscillating in a wind. The device might be a block
oscillating at the end of a spring and on a
lubricated track. If the building sways, say
eastward, the block also moves eastward but
delayed enough so that when it finally moves, the

building is then moving back westward. Thus, the


https://dl.doubtnut.com/l/_cqmh17bY0MKY
https://dl.doubtnut.com/l/_u8Lyi8A2BTyu

motion of the oscillator is out of step with the
motion of the building. Suppose the block has
mass m = 2.72 x 10°kg and is designed to
oscillate at frequency f= 10.0 Hz and with
amplitude z,,, = 20.0cm.

What is the total mechanical energy E of the

spring block system?

° Watch Video Solution

16. Many tall building have mass dampers, which
are antisway devices to prevent them from

oscillating in a wind. The device might be a block


https://dl.doubtnut.com/l/_u8Lyi8A2BTyu
https://dl.doubtnut.com/l/_J7MjwwO67O9Q

oscillating at the end of a spring and on a
lubricated track. If the building sways, say
eastward, the block also moves eastward but
delayed enough so that when it finally moves, the
building is then moving back westward. Thus, the
motion of the oscillator is out of step with the
motion of the building. Suppose the block has
mass m = 2.72 x 10°kg and is designed to
oscillate at frequency f= 10.0 Hz and with
amplitude z,, = 20.0cm.

What is the block's speed as it passes through the

equilibrium point?

o Watch Video Solution



https://dl.doubtnut.com/l/_J7MjwwO67O9Q

17. A block of mass 4m is attached to a vertical
spring of spring constant k. The block is made by
gluing two blocks of mass 3m and m, respectively.
Initially, the block is in equilibrium and at rest (Fig.
15.13a). At t=0, the part of the block having ass 3m
falls down. Considering hanging point on ceiling
as y=0 and downward direction as positive y, find y-

coordinate of mass m as a function of time.

° View Text Solution



https://dl.doubtnut.com/l/_dVxKtZ2l0Qhk
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18. ms

A uniform bar with mass m lies symmetrically
across two rapidly rotating fixed rollers, A and B
with distance L=2.0 cm between the bar's centre of
mass and each roller. The rollers, whose directions
of rotation are shown in figures slip against the
bar with coefficient of kinetic friction p; = 0.40.
suppose the bar is displaced horizontally by the
distance x as shown in figure and then released.

the angular frequency w of the resulting


https://dl.doubtnut.com/l/_XSW1DFN1z0TU

horizontal simple harmonic motion of the bar is

(inrad s~ 1)

° Watch Video Solution

19. Figure 15.16a shows a thin rod whose length L is
12.4cm and whose mass m is 135g, suspended at
its midpoint from a larg wire. Its period T, of
angular SHM is measured to be 2.53s. An
irregularly shaped object, which we call object X, is
then hung from the same wire, as in Fig. 15.13b,

and its period T} is found to be 4.76s. What is the


https://dl.doubtnut.com/l/_XSW1DFN1z0TU
https://dl.doubtnut.com/l/_OYd1U7KdMlGA

rotational inertia of object X about its suspension

axis?

° View Text Solution

20.In Fig 15.19a, a meter stick swings about a pivot
point at one end, at distance h from the stick's
center of mass.

What is the period of oscillation T?

o View Text Solution



https://dl.doubtnut.com/l/_OYd1U7KdMlGA
https://dl.doubtnut.com/l/_U0k6rsv7HM1Y

21.In Fig 15.19a, a meter stick swings about a pivot
point at one end, at distance h from the stick's
center of mass.

What is the distance L between the pivot point O
of the stick and the center of oscillation of the

stick?

o View Text Solution

22. For the damped oscillator of Fig. 15.20, m=
250g, k= 85N/m, and b= 70g/s

What is the period of the motion?

V.


https://dl.doubtnut.com/l/_xo2ipZkh6uoY
https://dl.doubtnut.com/l/_r4C89Ml6AovR

[ o Vvvatch Video Solution ]

23. For the damped oscillator of Fig. 15.20, m=
250g, k= 85N/m, and b= 70g/s

How long does it take for the amplitude of the
damped oscillations to drop to half its initial

value?

o Watch Video Solution

24. For the damped oscillator of Fig. 15.20, m=

250g, k= 85N/m, and b= 70g/s


https://dl.doubtnut.com/l/_r4C89Ml6AovR
https://dl.doubtnut.com/l/_zmuvfaFLqorY
https://dl.doubtnut.com/l/_Tq2vTpbKHh59

How long does it take for the mechanical energy

to drop to one-half its initial value?

° View Text Solution

Checkpoint

1. A particle hanging from a thread is launched

horizontally such that it completes a circle. Is the

motion periodic or oscillatory?

o Watch Video Solution



https://dl.doubtnut.com/l/_Tq2vTpbKHh59
https://dl.doubtnut.com/l/_mGXcDDSgBv8M

2. A particle hanging from a thread is launched
horizontally with small speed that it does not even
reach to the horizontal level. Is the motion

periodic or oscillatory?

o Watch Video Solution

3. A particle undergoing simple harmonic
oscillation of period T (like that in Fig. 15-1) is at
—x,, at time t=0. Is it at —z,, at +x,, at O,
between —x,, and O, or between O and +z,,

when (a) t= 2.00T, (b) t =3.05T, and (c ) t= 5.25T?

V.


https://dl.doubtnut.com/l/_68x7rXDwHxD2
https://dl.doubtnut.com/l/_sToH4sSn0DME

[ @ Vvvatch Video Solution ]

4. Which of the following relationships between a
particle's acceleration a and its position x
harmonic oscillation (a) a = 3z2, (b) a= 5x, (c )
a = —4x,(d)a = — 2/z? For the SHM. What is

the angular frequency (assume the unit of rad/s)?

o Watch Video Solution

5. Which of the following relationships between

the force F on a particle and the particle's position


https://dl.doubtnut.com/l/_sToH4sSn0DME
https://dl.doubtnut.com/l/_MqcUdezcPgIW
https://dl.doubtnut.com/l/_4RMFTVHmHNWo

x gives SHM: (a) F = — 5z, (b) FF = — 40022, (c)

F=10x, (d) F = 3z2?

° Watch Video Solution

6. Find the distance traveled by a particle
execcuting SHM with time period T and amplitude

x,, in time T/12 after starting from rest.

° Watch Video Solution

7. In Fig 15.5, the block has a kinetic energy of 3)

and the spring has an elastic potential energy of 2)


https://dl.doubtnut.com/l/_4RMFTVHmHNWo
https://dl.doubtnut.com/l/_mqvuFDITbNvh
https://dl.doubtnut.com/l/_IUp5OJDsl6tS

when the blockis at x = + 2.0cm. (a) What is the
kinetic energy when the block is at x= 0? What is
the elastic potential energy when the block is at

(b)x = —2.0cmand(c)z = — x,,?

° View Text Solution

8. Here are three sets of values for the spring
constant, damping constant, and mass for the
damped oscillator of Fig. 15.17. Rank the sets
according to the time required for the mechanical

energy to decrease to one-fourth of its initial


https://dl.doubtnut.com/l/_IUp5OJDsl6tS
https://dl.doubtnut.com/l/_Sr6KBBVAphP3

value, greatest first.

Set 12ky by my
Set 2 kO 6b0 4m0
Set 33]€0 3b0 my

o View Text Solution

1. Hanging from a horizontal beam are nine simple

pendulums of the following lengths: (a) 0.10, (b)
0.30, (c ) 0.70, (d) 0.80, (e ) 1.2 (f) 2.6 (g) 3.5 (h) 5.0
and (i) 6.2m. Suppose the beam undergoes

horizontal oscillations with angular frequencies in


https://dl.doubtnut.com/l/_Sr6KBBVAphP3
https://dl.doubtnut.com/l/_lAe5jb9efWwx

the range from 2.00 rad/s to 4.00 rad/s. Which of

the pendulums will be (strongly) set in motion?

° View Text Solution

2.Figure 15-24 gives the one-dimensional potential
energy well for a 4.0kg particle (the function U (x)
has the form bz? and the vertical axis scale is set
by U= 2.0 J). (a) If the particle passes through the
equilibrium position with a velocity of 85 cm/s, will
it be turned back before it reaches x= 15cm? (b) If

yes, at what position, and if no, what is the speed


https://dl.doubtnut.com/l/_lAe5jb9efWwx
https://dl.doubtnut.com/l/_09ZWbatpb7hr

of the particle at x= 15cm?

(7 (1)
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° View Text Solution

3. An oscillator consists of a block of mass 0.500kg
connected to a spring. When set into oscillation
with amplitude 35.0 cm, the oscillator repeats its

motion every 0.350s. Find the (a) period, (b)


https://dl.doubtnut.com/l/_09ZWbatpb7hr
https://dl.doubtnut.com/l/_QeVvpwcWOw6u

frequency, (c ) angular frequency, (d) spring
constant, (e ) maximum speed, and (f ) magnitude

of the maximum force on the block from the

spring.

° Watch Video Solution

4. In Fig 15.25, a 5.00 kg dish of diameter D= 42.0
cm is supported by a rod of length L = 76.0 cm and
negligible mass that is pivoted at its end. (a) With
the massless torsion spring unconnected, what is
the period of oscillation? (b) With the torsion

spring connected, the rod is \vertical at


https://dl.doubtnut.com/l/_QeVvpwcWOw6u
https://dl.doubtnut.com/l/_yXOHcyyBhBvv

equilibrium. What is the torsion constant of the
spring if the period of oscillation has been

decreased by 0.500s?

o View Text Solution



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

5.In Fig. 15.26, the pendulum consists of a uniform
disk with radius r=10.0cm and mass 500g attached
to a uniform rod with length L = 500mm and mass
250g. (a) Calculate the rotational inertia of the
pendulum about the pivot point. (b) What is the
distance between the pivot point and the center

of mass of the pendulum? (c ) Calculate the period


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

of oscillation.

o View Text Solution

6. In Fig 15.27 a block weighing 14.0 N, which can

slide without friction on an incline at angle


https://dl.doubtnut.com/l/_KoSoHhjtJQur
https://dl.doubtnut.com/l/_mQxo86asQ2mI

6 = 40.0°, is connected to the top of the incline
by a massless spring of unstretched length
0.450m and spring constant 135N/m. (a) How far
from the top of the incline is the block's
equilibrium point ? (b) If the block is pulled slightly

down the incline and released, what is the period


https://dl.doubtnut.com/l/_mQxo86asQ2mI

of the resulting oscillations?

o View Text Solution

7. A block of mass M = 5.4 kg at rest on a horizontal

frictionless table, is attached to a rigid support by


https://dl.doubtnut.com/l/_mQxo86asQ2mI
https://dl.doubtnut.com/l/_g308Q0ZYM5wS

a spring of constant k= 6000N/m. A bullet of mass
. 7 .
m= 9.5g and velocity v of magnitude 680 m/s
strikes and is embedded in the block (Fig. 15.28).
Assuming the compression of the spring is
negligible until the bullet is embedded, determine
(a) the speed of the block immediately after the
collision and (b) the amplitude of the resulting

simple harmonic motion.

— k

o M W

° View Text Solution



https://dl.doubtnut.com/l/_g308Q0ZYM5wS
https://dl.doubtnut.com/l/_jtirDGVrE1U0

8. In Fig. 1529 two springs are joined and
connected to a block of mass 0.490kg that is set
oscillating over a frictionless floor. The springs
each have spring constant k= 5000N/m. What is

the frequency of the oscillations?

ki k

m OO0 0000

o Watch Video Solution

9. In an electric shaver, the blade moves back and

forth over a distance of 2.0 mm in simple harmonic


https://dl.doubtnut.com/l/_jtirDGVrE1U0
https://dl.doubtnut.com/l/_rdFAanSrAIEM

motion, with frequency 100Hz. Find (a) the
amplitude, (b) the maximum blade speed and (c )
the magnitude of the maximum blade

acceleration.

o View Text Solution

10. A rectangular block, with face lengths a= 35cm
and b= 45 cm, is to be suspended on a thin
horizontal rod running through a narrow hole in
the block. The block is then to be set swinging
about the rod like a pendulum, through small

angles so that is is in SHM. Figure 15.30 shows one


https://dl.doubtnut.com/l/_rdFAanSrAIEM
https://dl.doubtnut.com/l/_Ka7a3WNzzLC0

possible position of the hole, at distance r from
the block's center, along a line connecting the
center with a corner. (a) Plot of the period versus
distance r along that line such that the minimum
in the curve is apparent. (b) For what value of r
does that minimum occur? There is a line of points
around the block's center for which the period of

swinging has the same minimum value. (c ) What


https://dl.doubtnut.com/l/_Ka7a3WNzzLC0

shape does that line make?

o View Text Solution

11. A massless spring hangs from the ceiling with a

small object attached to its lower end. The object


https://dl.doubtnut.com/l/_Ka7a3WNzzLC0
https://dl.doubtnut.com/l/_qRtdDZ0g5UK7

is initially held at rest in a position y such that the
spring is at its rest length. The object is then
released from y and oscillates up and down, with
its lowest position being 10cm below y, (a) What is
the frequency of the oscillation? (b) What is the
speed of the object when it is 8.0 cm below the
initial position? (c ) An object of mass 600g is
attached to the first object, after which the system
oscillates with half the original frequency. What is
the mass of the first object? (d) How far below y, is
the new equilibrium (rest) position with both

objects attached to the spring?

o View Text Solution



https://dl.doubtnut.com/l/_qRtdDZ0g5UK7

12. Two particles execute simple harmonic motion
of the same amplitude and frequency along close
parallel lines. They pass each other moving in
opposite directions each time their displacement

is half their amplitude. Their phase difference is

° Watch Video Solution

13. Find the mechanical energy of a block-spring
system with a spring constant of 1.8 N/cm and an

amplitude of 2.4cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_sc1z6vS6iQFY
https://dl.doubtnut.com/l/_fKedZ83Bli5f

14. AN oscillating block-spring system has a
mechanical energy of 2.00), an amplitude of
10.0cm, and a maximum speed of 0.800 m/s. Find
(a) the spring constant, (b) the mass of the block

and (c) the frequency of oscillation.

° Watch Video Solution

15. An automobile can be considered to be
mounted on four identical springs as far as
vertical oscillations are concerned. The springs of

a certain car are adjusted so that the oscillations


https://dl.doubtnut.com/l/_fKedZ83Bli5f
https://dl.doubtnut.com/l/_M3om4LB9ldj6
https://dl.doubtnut.com/l/_qH16cybP0f2J

have a frequency of 3.00Hz. (a) What is the spring
constant of each spring if the mass of the car is
2110kg and the mass is evenly distributed over the
springs? (b) What will be the oscillation frequency
if five passengers, averaging 85.0kg each, ride in

the car with an even distribution of mass?

o Watch Video Solution

16. The position function X= (6.0m)
cos[(3nrad/s)t + /3 rad] gives the simple
harmonic motion of a body. At t=21s, what are the

(a) displacement, (b) velocity, (c ) acceleration, and


https://dl.doubtnut.com/l/_qH16cybP0f2J
https://dl.doubtnut.com/l/_vhNyMaIZSX3S

(d) phase of the motion? Also, what are the (e )

frequency and (f) period of the motion?

° Watch Video Solution

17. Two particles oscillate in simple harmonic
motion along a common straight-line segment of
length A. Each particle has a period of 1.5s but they
differ in phase by 7 /6 rad. (a) How far apart are
they (in terms of A) 0.60s after the lagging particle
leaves one end of the path? (b) Are they then
moving in the same direction, toward each other,

or away from each other?

| - |


https://dl.doubtnut.com/l/_vhNyMaIZSX3S
https://dl.doubtnut.com/l/_blBbk4fOY1Fl

| & View Text Solution

18. A 10g particle undergoes SHM with an
amplitude of 2.0mm, a maximum acceleration of
magnitude 6.5 X 103m/32, and an unknown
phase constant ¢. What are (a) the period of the
motion, (b) the maximum speed of the particle,
and (c ) the total mechanical energy of the
oscillator? What is the magnitude of the force on
the particle when the particle is at (d) its
maximum displacement and (e ) half its maximum

displacement?

° Watch Video Solution



https://dl.doubtnut.com/l/_blBbk4fOY1Fl
https://dl.doubtnut.com/l/_XVJJTPXiuAkN

19. Figure 15.32a is a partial graph of the position
function x(t) for a simple harmonic oscillator with
an angular frequency of 1.00 rad/s. Fig 15.32b is a
partial graph of the corresponding velocity
function v(t). The vertical axis scales are set by
s, = 5.00cm and v, = 10.0cm /s. What is the

phase constant of the SHM if the position function


https://dl.doubtnut.com/l/_XVJJTPXiuAkN
https://dl.doubtnut.com/l/_kAxQbNxYaZan

x(t) is in the general form x = z,, cos(wt + ¢)?
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o View Text Solution



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

20. In Fig. 1533, a stick of length L= 165 m
oscillates as a physical pendulum. (a) What value
of distance x between the stick's center of mass
and its pivot point O gives the least period? (b)

What is that least period?

° Watch Video Solution



https://dl.doubtnut.com/l/_cizTTSyk6VL0

21. What is the phase constant for the harmonic
oscillator with the velocity function v(t) given in
Fig. 15.34 if the position function x(t) has the form
x = x,, cos(wt + ¢)? The vertical axis scale is set

by v, = 8.0cm /s.

v (cm/s)

o View Text Solution



https://dl.doubtnut.com/l/_cizTTSyk6VL0
https://dl.doubtnut.com/l/_mz452GV4i1mD
https://dl.doubtnut.com/l/_lGMqDKDxc1aQ

22. What is the oscillation amplitude of a 4.00kg
box oscillating on a spring with spring constant
100N/m if at time t=1.00s the position is x = 0.129m
and the velocity is v= 5.00m/s? At t= 0, what are (a)

the position and (b) the velocity?

° View Text Solution

23. A 5.00kg object on a horizontal frictionless
surface is attached to a spring with k= T000N/m.
The object is displaced from equilibrium 40.0cm
horizontally and given an initial velocity of 10.0m/s

back toward the equilibrium position. What are (a)


https://dl.doubtnut.com/l/_lGMqDKDxc1aQ
https://dl.doubtnut.com/l/_J5UMr28EUW7x

the motion's frequency (b) the initial potential
energy of the block-spring system, (c ) the initial

kinetic energy and (d) the motion amplitude?

o Watch Video Solution

24. What is the maximum acceleration of a
platform that oscillates at amplitude 2.50cm and

frequency 6.60Hz?

o Watch Video Solution



https://dl.doubtnut.com/l/_J5UMr28EUW7x
https://dl.doubtnut.com/l/_eZe3M8osB0Rz

25. What is the phase constant for the harmonic
oscillator with the position function x(t) given in
Fig. 15.36 if the position function has the form
x = x,, cos(wt + ¢)? The vertical axis scale is set
by z; = 9.0cm

A {em)

N

—x,

° View Text Solution



https://dl.doubtnut.com/l/_tcX9ZbmRQomb

26. A body undergoes simple harmonic motion of
amplitude 4.25cm and period 0.200s. The
magnitude of the maximum force acting on it is
10.0N. (a) What is the mass? (b) If the oscillations
are produced by a spring, what is the spring

constant?

o Watch Video Solution

27. A thin uniform rod (mass= 0.90kg) swings
about an axis that passes through one end of the

rod and is perpendicular to the plane of the swing.


https://dl.doubtnut.com/l/_OChbi0rZvzfo
https://dl.doubtnut.com/l/_BGfD1JxPWDO7

The rod swings with a period of 1.5s and an
angular amplitude of 10°. (a) What is the length
of the rod? (b) What is the maximum kinetic

energy of the rod as it swings?

o View Text Solution

28. A pendulum is formed by pivoting a long thin
rod about a point on the rod. In a series of
experiments, the period is measured as a function
of the distance x between the pivot point and the
rod's center. (a) If the rod's length is L= 2.20 m and

its mass is m= 22.1g, what is the minimum period?


https://dl.doubtnut.com/l/_BGfD1JxPWDO7
https://dl.doubtnut.com/l/_Pw8ma55f4ywH

(b) If x is chosen to minimize the period and then L
is increased does the period increase, decrease, or
remain the same? (c ) If, instead, m is increased
without L increasing does the period increase,

decrease or remain the same?

° View Text Solution

29. The 0.800kg cube in Fig. 15.38 has edge lengths
d= 6.00cm and is mounted on an axle through its
center. A springs (k= 3600N/m) connects the cube's
upper corner to a rigid wall. Initially the spring is

at its rest length. If the cube is rotated 3° and


https://dl.doubtnut.com/l/_Pw8ma55f4ywH
https://dl.doubtnut.com/l/_LmNg5NZ2nE7D

released, what is the period of the resulting SHM?

o View Text Solution



https://dl.doubtnut.com/l/_LmNg5NZ2nE7D

30. Figure 15.39 shows the kinetic energy K of a
simple harmonic oscillator versus its position x.
The vertical axis scale is set by K, = 8.0J. What is

the spring constant?

K]

viicm)

° Watch Video Solution



https://dl.doubtnut.com/l/_IjQFFA1fI9Sr

31. An object undergoing simple harmonic motion
takes 0.25g to travel from one point of zero
velocity to the next such point. The distance
between those points is 32cm. Calculate the (a)
period (b) frequency and (c ) amplitude of the

motion.

o Watch Video Solution

32. If the phase angle for a block -spring system in

SHM is 7 /8 rad and the block's position is given


https://dl.doubtnut.com/l/_XQC3J6WdDKdD
https://dl.doubtnut.com/l/_I68sUOlDu9Cx

by x = z,, cos(wt + ¢), what is the ratio of the

kinetic energy to the potential energy at time t= 0?

° Watch Video Solution

33. An oscillator consists of a block attached to a
spring (k= 425N/m). At some time t, the position
(measured from the system's equilibrium location),
velocity and acceleration of the block are x=
0100m, v =13.6m/s, and a = — 123m /s>
Calculate (a) the frequency of oscillation, (b) the
mass of the block and (c ) the amplitude of the

motion.

| - |


https://dl.doubtnut.com/l/_I68sUOlDu9Cx
https://dl.doubtnut.com/l/_kXPet9s1snCZ

| &J Watch Video Solution

34. An oscillating block-spring system takes 0.25s
to begin repeating its motion. Find (a) the period,
(b) the frequency in hertz, and (c ) the angular

frequency in radians per second.

o Watch Video Solution

35. A particle with a mass of 3.00 x 10~ kg is
oscillating with simple harmonic motion with a
period of 2.00 x 10 °s and a maximum speed of

1.OO><103m/s. Calculate (a) the angular


https://dl.doubtnut.com/l/_kXPet9s1snCZ
https://dl.doubtnut.com/l/_FcXzV3QMf1D4
https://dl.doubtnut.com/l/_Emdt86tSCZNn

frequency and (b) the maximum displacement of

the particle.

° Watch Video Solution

36. When the displacement in SHM is 0.40 times
the amplitude =z,,, what fraction of the total
energy is (a) kinetic energy and (b) potential
energy? (c ) At what displacement, in terms of the
amplitude, is the energy of the system half kinetic

energy and half potential energy?

o View Text Solution



https://dl.doubtnut.com/l/_Emdt86tSCZNn
https://dl.doubtnut.com/l/_CAZlsnlBi1SA
https://dl.doubtnut.com/l/_jT5xEwJOi8cr

37. A block rides on a piston (a squatcylindrical
piece) that is moving vertically with simple
harmonic motion. (a) If the SHM has period 1.0s, at
what aplitude of motion will the block and piston
separate? (b) If the piston has an amplitude of
3.0cm. What is the maximum frequency for which
the block and piston will be in contact

continuously ?

O View Text Solution

38. Suppose that a simple pendulum consists of a

small 60.0g bob at the end of a cord of negligible


https://dl.doubtnut.com/l/_jT5xEwJOi8cr
https://dl.doubtnut.com/l/_VNg7rbelo13B

mass. If the angle 6 between the cord and the
vertical is given by

6 = (0.0800rad)cos[(6.80rad /s)t + ¢] what are
(a) the pendulum's length and (b) its maximum

kinetic energy?

° View Text Solution

39. A block is on a horizontal surface (a shake
table) that is moving back and forth horizontally
with simple harmonic motion of frequency 2.0 Hz.
The coefficient of static friction between block and

surface is 0.45. How great can the amplitude of the


https://dl.doubtnut.com/l/_VNg7rbelo13B
https://dl.doubtnut.com/l/_ONp2t9zsgrq1

SHM be if the block is not to slip along the

surface?

° View Text Solution

Practice Questions

1. Which one of the following statement is true

concerning an object executing simple harmonic

motion?

A. The object's velocity is never zero

B. The object's acceleration is never zero.


https://dl.doubtnut.com/l/_ONp2t9zsgrq1
https://dl.doubtnut.com/l/_xYLXJxoqUDAM

C.The object's velocity and acceleration are

simultaneously zero

D.The object's velocity is zero when its

acceleration is a maximum.

Answer: D

o View Text Solution

2. Resonance occurs in harmonic motion when

A. The system is overdamped

B. the system is critically damped


https://dl.doubtnut.com/l/_xYLXJxoqUDAM
https://dl.doubtnut.com/l/_84y4qeNHhsDw

C.the energy in the system is a minimum

D.the driving frequency is the same as the

natural frequency of the system.

Answer: D

o View Text Solution

3. Asimple pendulum has length L and period T. As
it passes through its equilibrium position, the
string is suddenly clamped at its midpoint. The

period then becomes


https://dl.doubtnut.com/l/_84y4qeNHhsDw
https://dl.doubtnut.com/l/_zAkOapLwnBa5

A 2T
B. T
T

C. —
2

D. none of these

Answer: D

o View Text Solution

4. An object of mass m, oscillating on the end of a
spring with spring constant k has amplitude A. its

maximum speed is


https://dl.doubtnut.com/l/_zAkOapLwnBa5
https://dl.doubtnut.com/l/_szJBvO08qxzS

A.A\/kTm,

B. A’k /m

C.AW

D.Am /k

Answer: A

o Watch Video Solution

5. The velocity of a certain simple harmonic
oscillator is given by
v = — (12m/s)sin[(6.0rad /s)t]. What is the

amplitude of the simple harmonic motion?


https://dl.doubtnut.com/l/_szJBvO08qxzS
https://dl.doubtnut.com/l/_AGJDxWtHz2rS

A.2.0m

B.4.0m

C.6.0m

D. 8.0m

Answer: A

o Watch Video Solution

6. A 0.20kg object mass attached to a spring
whose spring constant is 500N/m executes simple
harmonic motion. If its maximum speed is 5.0m/s,

the amplitude of its oscillation is


https://dl.doubtnut.com/l/_AGJDxWtHz2rS
https://dl.doubtnut.com/l/_tQMOaixlWSbR

A. 0.0020m

B. 0.10m

C.0.20m

D. 25m

Answer: B

o Watch Video Solution

7. A ball hung from a vertical spring oscillates in
simple harmonic motion with an angular
frequency of 2.6 rad/s and an amplitude of 0.075m.

What is the maximum acceleration of the ball?


https://dl.doubtnut.com/l/_tQMOaixlWSbR
https://dl.doubtnut.com/l/_uqfZyrkpK6Hg

A.0.13m / s
B.0.20m / 52
C.0.51m /s’

D. 2.6m / s>

Answer: C

o Watch Video Solution

8. A 1.2kg mass is oscillating without friction on a
spring whose spring constant is 3400N/m. When
the mass's displacement is 7.2cm. What is its

acceleration?


https://dl.doubtnut.com/l/_uqfZyrkpK6Hg
https://dl.doubtnut.com/l/_BmFKfvNnpAI1

A. —3.8m /s
B. —200m / s
C. —240m / s?

D. — 2.0 x 10*m /s

Answer: B

o Watch Video Solution

9. The displacement of an object oscillating on a
spring is given by z(t) = x,, cos(wt + ¢). If the

initial displacement is zero and the initial velocity


https://dl.doubtnut.com/l/_BmFKfvNnpAI1
https://dl.doubtnut.com/l/_foXAl3Zj8cH3

is in the negative x direction. Then the phase

constant ¢ is

A. O rad

B. - rad
.2ra

C. 7w rad

D. 5™ rad
.2ra

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_foXAl3Zj8cH3

10. The displacement of an object oscillating on a
spring is given by z(t) = x,, cos(wt + ¢). If the
object is initially displacement in the negative x
direction and given a negative initialy velocity,

then the phase constant ¢ is between

T
A.0 and B rad

T
B. B and 7 rad

3T
C.m and > rad

3T
D. > and 27 rad

Answer: B

| o Wiak~rh \iAdan Caliikian



https://dl.doubtnut.com/l/_jn2dmMKJ7H3j

L YVOULNITL VINMGY JVIVGIVIEE )

1. A 0.25kg block oscillates on the end of the
spring with a spring constant of 200N/m. If the
oscillation is started by elongating the spring
0.15m and giving the block a speed of 3.0m/s, then
the maximum speed of the block is

A.0.13m/s

B. 0.18m/s

C.3.7m/s

D. 5.2m/s


https://dl.doubtnut.com/l/_jn2dmMKJ7H3j
https://dl.doubtnut.com/l/_1onZBQdYB9fI

Answer: D

° View Text Solution

12. The amplitude of oscillation of a simple
pendulum is increased from 1° to 4°. Its

maximum acceleration changes by a factor of

>
(Y IS NG

D.4


https://dl.doubtnut.com/l/_1onZBQdYB9fI
https://dl.doubtnut.com/l/_guB2N209ei74

Answer: D

o View Text Solution

13. A particle undergoes damped harmonic motion.
The spring constant is 100N/m, the damping
constant is 8.0 x 10 *kgm /s, and the mass is
0.50kg. If the particle starts at its maximum
displacement, x= 1.5m at time t=0, what is the

particle's position at t= 5.0s?

A —1.5m

B.—0.73m


https://dl.doubtnut.com/l/_guB2N209ei74
https://dl.doubtnut.com/l/_gyPmxJJbF0MO

C.O0Om

D. 0.75m

Answer: B

o View Text Solution

14. Five particles undergo damped harmonic
motion. Value for the spring constant k, the
damping constantb, ad the mass m are given
below. Which leads to the smallest rate of loss of

mechanical energy?


https://dl.doubtnut.com/l/_gyPmxJJbF0MO
https://dl.doubtnut.com/l/_Ck5t25MubfpA

A. k=T100N/m, m=50g, b= 8g m/s

B. k= 150N/m, m=50g, b= 5gm/s

C. k=150N/m, m=10g,b= 8gm/s

D. k=200N/m, m=8g, b=6gm/s

Answer: B

o View Text Solution

15. A particle is osicllating according to the
equation X = 7cos(0.57t), where t is in second.
The point moves from the position of equilibrium

to maximum displacement in time


https://dl.doubtnut.com/l/_Ck5t25MubfpA
https://dl.doubtnut.com/l/_55A1KgBtR7Ax

A.4.0s

B. 2.0s

C.1.0s

D. 0.5s

Answer: C

o Watch Video Solution

16. An archer pulls the bowstring back for a
distance of 0.470m befor releasing the arrow. The

bow and string act like a spring whose spring


https://dl.doubtnut.com/l/_55A1KgBtR7Ax
https://dl.doubtnut.com/l/_u9z2ykaQ2g8O

constant is 425N/m. (a) What is the elastic

potential energy of the drawn bow?

A.93.8]

B.49.9)

C.46.9)

D. 61.8]

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_u9z2ykaQ2g8O

17. A simple pendulum is made from a 0.65m long
string and a small ball attached to its free end. The
ball is pulled to one side through a small angle
and then released from rest. After the ball is
released, how much time elaspses before it attains
its greatest speed?

A. 040s

B. 0.10s

C. 0.80s

D. 0.20s

Answer: A


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

o View Text Solution

18. The length of a simple pendulum is 0.79m and
the mass of the particle (the "bob") at the end of
the cable is 0.24kg. The pendulum is pulled away
from its equilibrium position by an angle of 8.50°
and released from rest. Assume that friction can
be neglected and that the resulting oscillatory
motion is simple harmonic motion. What is the

angular frequency of the motion?

A.91rad/s

B.12 rad/s


https://dl.doubtnut.com/l/_aEWpffPnukhw
https://dl.doubtnut.com/l/_uburGz3AFwcP

C.8.2rad/s

D. 3.5 rad/s

Answer: D

o View Text Solution

19. A block is attached to a horizontal spring and
oscillates back and forth on f frictionless
horizontal surface at a frequency of 3.00Hz. The
amplitude of the motion is 5.08 x 10~ *m. At the
point where the block has its maximum speed, it

suddenly splits into two identical parts, only one


https://dl.doubtnut.com/l/_uburGz3AFwcP
https://dl.doubtnut.com/l/_5ha7Y2dS207l

part remaining attached to the spring. What is the
amplitude and the frequency of the simple
harmonic motion that exists after the block splits?
A.5.08 x 10~ %m, 4.24H2
B.3.59 x 10 ?m, 4.24H 2

C.2.54 x 10~ 2m, 3.00H z

D.3.59 x 10 ?m, 6.00Hz

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_5ha7Y2dS207l

20. A copper rod (length =2.0m, radius
= 3.0 x 10 3m) hangs down from the ceiling. A
9.0kg object is attached to the lower end of the
rod. The rod acts as a "spring" and the object
oscillates vertically with a small amplitude.
Ilgnoring the rod's mass, find the frequency f of the

simple harmonic motion.
A. 66Hz
B.13Hz

C.93Hz

D.37Hz


https://dl.doubtnut.com/l/_lvv2RaCu1Cl0

Answer: A

o View Text Solution

2. Two physical pendulums (not simple
pendulums) are made from meter sticks that are
suspended from the ceiling at one end. They are
identical, except that one is made of wood and the
other of metal. They are set into oscillation and
execute simple harmonic motion. The wood and
metal pendulums have masses of 0.17 and 0.85kg,
respectively. Determine the period of wood

pendulum.


https://dl.doubtnut.com/l/_lvv2RaCu1Cl0
https://dl.doubtnut.com/l/_LX6z5FnXL9qx

A. 1.64s

B. 1.98s

C.1.02s

D. 1.35s

Answer: A

o View Text Solution

22. The position of a simple harmonic oscillator is
s

given by x(t) = (0.50)cos( 3

t), where t is
measured in seconds. What is the maximum

velocity of this oscillator?


https://dl.doubtnut.com/l/_LX6z5FnXL9qx
https://dl.doubtnut.com/l/_ApNornYqTAR2

A.017m/s

B.0.52m/s

C.0.67m/s

D. 1.0m/s

Answer: B

o Watch Video Solution

23. The acceleration of a certain simple harmonic
oscillator is given by
a = — (15.8m/s°)cos(2.51t). What is the

amplitude of the simple harmonic mootion?


https://dl.doubtnut.com/l/_ApNornYqTAR2
https://dl.doubtnut.com/l/_E5b6k7zmZg7e

A.2.5Tm

B.4/41m

C.6/30m

D. 11.Im

Answer: A

o Watch Video Solution

24. A 1.0kg block oscillates with a frequency of 10Hz
at the end of a certain spring. The spring is then

cut into two halves. The 1.0kg block is then made


https://dl.doubtnut.com/l/_E5b6k7zmZg7e
https://dl.doubtnut.com/l/_s8ke64M952jA

to oscillate at the end of one of the halves. What is

the frequency of oscillation of the block?

A. 5Hz

B. 10Hz

C.14Hz

D. 20Hz

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_s8ke64M952jA

25. A simple harmonic oscillator with a period of
2.0s is subject to damping so that it loses one
percent of its amplitude per cycle. About how
much energy does this oscillator lose per cycle?

A. 0.005

B. 0.01

C.0.02

D. 0.03

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_l9sGXf82HCn2

26. A pendulum is transported from sea-level,
where the acceleration due to gravity g is
9.80m /5%, to the bottom of Death Valley. At this
location, the period of the pendulum is decreased
by 3.00%. What is the vaue of g in Death Valley?
A.9.22m / s
B.9.51m / s*

C.9.80m /s’

D. 10.4m / s

Answer: D

| ° \/iaw Tavk CAliikian



https://dl.doubtnut.com/l/_Z7ZXqZmgdqX0

L VIGYY 1GAL JVIVGIVIEE )

27.1n a certain clock, a pendulum of length L, has
a period T7 = 0.95s. The length of the pendulum
is adjusted is adusted to a new Ly such that
T, = 1.0s. What is the ratio L, / L;?

A.0.90

B.0.95

C.1.0

D.1.1

Answer: D



https://dl.doubtnut.com/l/_Z7ZXqZmgdqX0
https://dl.doubtnut.com/l/_U3Lqwnk6r94i

| o View Text Solution

28. A simple pendulum consists of a ball of mass m
suspended from the ceiling using a string of
length L. The ball is displaced from its equilibrium
position by a small angle 6. What is the magnitude
of the restoring force that moves the toward its
equilibrium position and produces simple

harmonic motion?

A. kx
B. mg

C. mg(cos 0)


https://dl.doubtnut.com/l/_U3Lqwnk6r94i
https://dl.doubtnut.com/l/_jdGUZ6wrLjRp

D. mg(sin 6)

Answer: D

o View Text Solution

29. An iron ball hangs from a 21.5m steel cable and
is used in the demolition of a building at a
location where the acceleration due to gravity is
9.75m /s*. The ball is swung outward from its
equilibrium position for a distance of 4.20m.

Assuming the system behaves as a simple


https://dl.doubtnut.com/l/_jdGUZ6wrLjRp
https://dl.doubtnut.com/l/_hv2QPtUgYbjC

pendulum, find the maximum speed of the ball

during its swing.

A.4.45m/s

B. 2.83m/s

C.17.8m/s

D.1.71 m/s

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_hv2QPtUgYbjC

30. The motion of a particle is given by
x = Asinwt + Bcoswt. The motion of the
particle is

A. not simple harmonic

B. simple harmonic with amplitude A + B

C. simple harmonic with amplitude (A + B) /2

D. simple harmonic with amplitude 1/ A% + B

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_dTVKmYRFw3a7
https://dl.doubtnut.com/l/_ecAUhh4qjPLB

31. 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. Zero

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_ecAUhh4qjPLB

32. A thin uniform rod of length | is pivoted at its
upper end. It is free to swing in a vertical plane. Its

time period for oscillation of small amplitude is

A 27r\/l/>g
B. Zw\/m
C. Zﬂ\/%
D. 2wm

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_QGhKaALJ8CHF
https://dl.doubtnut.com/l/_u1DQxYhI372T

33. A particle moves on the X-axis according to the
equation z = zgsinwt. The motion simple
harmonic

A. with amplitude z,.

B. with amplitude 2z,

C. with the time period 27 / w.

D. with the time period 7 /w

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_u1DQxYhI372T

34. Statement 1: While crossing a bridge, soldiers
are asked to break steps.
Statement 2: When natural frequency of an
oscillating system equals frequency of external
impulse, its amplitude of oscillating may become
very high.
A. Statement 1 is true, Statement 2 is true,
Statement 2 is the correct explanation of
Statement 1.

B. Statement 1 is true, Statement 2 is true,

Statement 2 is not correct explanation of


https://dl.doubtnut.com/l/_Oe6DciONSoMM

Statement 1

C. Statement 1is true, Statement 2 is false

D. Statement 1is false, Statement 2 is true

Answer: A

o View Text Solution

35. Two springs of spring constant 6N /m and
AN /m are attached to a block of mass 1 kg and to
fixed support. Then time period of the given
oscillation is

(consider /10 = )


https://dl.doubtnut.com/l/_Oe6DciONSoMM
https://dl.doubtnut.com/l/_tTUAYxTB1hsO

A.ls

B. 2s

C.0.5s

D. 4s

Answer: B

o View Text Solution

36. Time period of vertical oscillation of the block

in the system in the figure is


https://dl.doubtnut.com/l/_tTUAYxTB1hsO
https://dl.doubtnut.com/l/_gOMRlRFC3ScO

A 2 sect m
2%
B.2mw cos 0 m
2k
m
C.2wsinf, | —
7 sin %
D. 27 cos ecH m
2k

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_gOMRlRFC3ScO

37. A particle moves in the xy plane according to
the equation
— g “
r = (z + 2j)Acoswt
The motion of the particle is
A.on a straight line
B.in an ellipse
C. periodic

D. simple harmonic.

Answer: A::C::D

o View Text Solution



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

38. An object is released from rest. The time it
takes to fall through a distance h and the speed of
the object as it falls through this distance are
measured with a pendulum clock. The entire
apparatus is taken on the Moon and the
experiment is repeated. Then,

A. the measured times are same.

B. the measured speeds are same.

C. the actual times in the fall are equal.

D. the actual speeds are equal.

Answer: A::B


https://dl.doubtnut.com/l/_JQ8QjX93Fsfk

° View Text Solution

39. Which of the following quantities are always

negative in a simple harmonic motion?

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_JQ8QjX93Fsfk
https://dl.doubtnut.com/l/_xXlpALQa5zIV

40. The amplitude of a particle executing SHM

about O is 10e¢m. Then

A.When the kinetic energy is 0.64 of its

maximum kinetic energy, its displacement is

6 cm from point O.

B. when the displacement is 5 cm from point O,

its kinetic energy is 0.75 of its maximum

potential energy.

C. its total energy at any point is equal to its

maximum kinetic energy.


https://dl.doubtnut.com/l/_xXlpALQa5zIV
https://dl.doubtnut.com/l/_jGRnjMICmtry

D. its velocity is half the maximun velocity when

its displacement is half the maximun

displacement.

Answer: A::B::C

o Watch Video Solution

41. A (hypothetical) large slingshot is stretched
2.30 m to launched a 170 g projectile with speed
sufficient to escape from Earth (11.2km/s).
Assume the elastic bands of the slingshot obey

Hooke's law.


https://dl.doubtnut.com/l/_jGRnjMICmtry
https://dl.doubtnut.com/l/_DbbvhMrW2Kt0

What is the spring constant of the device if all the
elastic potential energy is converted to kinetic
energy?

A.4.03 x 10°N /m

B.2.02 x 10°N /m

C.8.06 x 10°N /m

D.6.09 x 10°N /m

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_DbbvhMrW2Kt0

42. A (hypothetical) large slingshot is stretched
230 m to launched a 170 g projectile with speed
sufficient to escape from Earth (11.2km/s).
Assume the elastic bands of the slingshot obey
Hooke's law.

Assume that an average person can be exert a
force of 490 N. How many people are required to

stretch the elastic bands?

A.9.5 x 10°
B.1.89 x 10

C.3.78 x 10*


https://dl.doubtnut.com/l/_a1fe28gy1Y4v

D.2.85 x 10*

Answer: B

o Watch Video Solution

43.A 2.0 - kg block executes SHM while attached to
a horizontal spring of spring constant 200N /m.
The maximum speed of the block as it slides on a
horizontal frictionless surface is 3.0m / s.

What is the amplitude of the block's motion?

A.015m


https://dl.doubtnut.com/l/_a1fe28gy1Y4v
https://dl.doubtnut.com/l/_ClRBVHS9MnPv

B.045m

C.030m

D.0.60 m

Answer: C

o View Text Solution

44.A 2.0 - kg block executes SHM while attached to
a horizontal spring of spring constant 200N /m.
The maximum speed of the block as it slides on a

horizontal frictionless surface is 3.0m / s.


https://dl.doubtnut.com/l/_ClRBVHS9MnPv
https://dl.doubtnut.com/l/_K6P8eoJloT4P

What is the magnitude of its maximum
minimum accelerations?

A.30m /s*, 15m /s

B.30m /s%, bm /s

C.15m /s*, 0m / s*

D.30m /s, Om /s*

Answer: D

and

° View Text Solution



https://dl.doubtnut.com/l/_K6P8eoJloT4P

45. A 2.0 - kg block executes SHM while attached to
a horizontal spring of spring constant 200N /m.
The maximum speed of the block as it slides on a
horizontal frictionless surface is 3.0m / s.
How long does the block take to complete 7.0
cycles of its motion?

A.40s

B.44 s

C.38s

D.3.5s

Answer: B


https://dl.doubtnut.com/l/_rGqpt2aTv3q9

o View Text Solution

46. A block weighing 10.0 N is attached to the
lower end of a verticle spring (k = 200.0N /m),
the other end of which is attached to a ceiling. The
block oscillates vertically and has a kinetic energy
of 2.00 J as it passes through the point at which
the spring is unstretched.

What is the period of the oscillation?

A.045s
B.0.90 s

C.015s


https://dl.doubtnut.com/l/_rGqpt2aTv3q9
https://dl.doubtnut.com/l/_UbJ1xAm3XrbW

D.0.303 s

Answer: A

o View Text Solution

47. A block weighing 10.0 N is attached to the
lower end of a verticle spring (kK = 200.0N /m),
the other end of which is attached to a ceiling. The
block oscillates vertically and has a kinetic energy
of 2.00 J as it passes through the point at which
the spring is unstretched.

Use the law of conservation of energy to


https://dl.doubtnut.com/l/_UbJ1xAm3XrbW
https://dl.doubtnut.com/l/_8ZBcK2bmhPhe

determine the maximum distance the block moves
both above and below the point at which the
spring is unstretched (these are not necessarily
the same)

A.0.05mand 0.25 m

B.01l.mand 0.20 m

C.015mand 015 m

D.0.13 mand 017 m

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_8ZBcK2bmhPhe
https://dl.doubtnut.com/l/_08IWqlTdpGe7

48. A block weighing 10.0 N is attached to the
lower end of a verticle spring (k = 200.0N /m),
the other end of which is attached to a ceiling. The
block oscillates vertically and has a kinetic energy
of 2.00 ] as it passes through the point at which
the spring is unstretched.

What is the amplitude of the oscillation and the
maximum kinetic energy of the block as it

oscillates?

A.0.20 m and 4.50 |
B.0.30 m and 3.35}

C.0.25m and 3.25


https://dl.doubtnut.com/l/_08IWqlTdpGe7

D.0.15 m and 2.25 )

Answer: D

o Watch Video Solution

49, Match the statement in Column | with the

statements in Column Il. One or more than one

choice from Columnll can match with a statement

from Column I.

Column I

Column 11

(a) Vclocity—displacement graph
(b) Acceleration-velocity graph
(¢) Acccleration—displacement

(d) Acccleration—time graph

(p) Straight linc
(q) Circle

(r) Ellipsc

(s) Sine curve

(t) Cosine curve



https://dl.doubtnut.com/l/_08IWqlTdpGe7
https://dl.doubtnut.com/l/_5nJDo418nuZ2

I ¥ View Text Solution

50. In the given table, Column | gives type of

motion, Column Il gives the path traced and

Column Ill gives other characteristic of the motion.

Column 1 Column 11 Column [

(I) Back and (i) alonga (J) after regular
forth type of circular path intcrvals of
maotion lime

{(II) A body or (ii) restoning (K) does not
a4 moving foree is opposc the
particlc that proportional to INCreasc in
chanpes its displacement molion
moton from the mean

position

Column I Column 11 Column 111

(1H) A body ur {ifi) nced not be {L) need not have
a moving periodic fixed extreme
particle thal positions
repeals is
maotion

(V) Motion in (iv) along a (M) opposes the
which definitc path increase in

modeon



https://dl.doubtnut.com/l/_5nJDo418nuZ2
https://dl.doubtnut.com/l/_Bo4S1YYwjwnU

Choose the combination that

characteristics of periodic motion.

A. (1) (ii) (L)

B. (1) (iv) (J)

C. (1) (i) (M)

D. (1) (i) (K)

Answer: B

defines

the

° Watch Video Solution



https://dl.doubtnut.com/l/_Bo4S1YYwjwnU

51. In the given table, Column | gives type of
motion, Column Il gives the path traced and

Column 1l gives other characteristic of the motion.

Column Column Il Column I11

() Back and
forth type of

(i) alonga

circular path

(J) aflter regular
intcrvals of

motion time
(I A body or (ii) restoring (K) does nol
a moving force 1s opposc the
particle that proportional 1o increase in
chanpes its displacement molion
motion from the mean
position
Column I Column 11 Column 111
(1) A body or {iii) nced not be (L) need not have
a moving periodic fixed extreme
particle that puositions

repeats ils

maotwon
(1Y) Motion in

which

Choose the

{iv) along a
definite path

(M) oppases the
increase in
moton

combination

that defines

characteristics of simple harmonic motion.

the


https://dl.doubtnut.com/l/_h3Ts12ApfS8Q

A. (1) (iii)(K)

B. (V) (iii) (J)

C. (I1) (iii) (M)

D. (1) (i) (L)

Answer: D

o Watch Video Solution

52. In the given table, Column | gives type of
motion, Column Il gives the path traced and

Column 11l gives other characteristic of the motion.


https://dl.doubtnut.com/l/_h3Ts12ApfS8Q
https://dl.doubtnut.com/l/_7NfsiCUYW1Wz

Column 1 Column [l Column 11

(I) Back and (i) alonga (J) after regular
forth type of circular path intervals of
motion Lime

(Il) A bodvor (ii) restoring (K) does not
a moving force is opposc the
particle that proportional 10 increase in
changes its displaccment motion
molion from the mean

posilion

Column 1 Column 1 Column 111

(IH) A body or {iii) nced not be {L) need not have
a moving periodic fixed extreme
particle that positions
repeals ity
motuon

(I¥) Motion in (iv) along a (M) opposes the
which definite path increase in

motion

Choose the combination that defines

characteristics of simple harmonic motion.

A. (1) (i) (K)
B. (1) (i) (L)

C. (IV) (ii) (M)

the


https://dl.doubtnut.com/l/_7NfsiCUYW1Wz

D. (1) (iv) (L)

Answer: C

o Watch Video Solution

53. In the given table, Column | gives type of
oscillation, Column Il gives change in amplitude of
oscillation and Column IIl gives examples of these

types of oscillation.


https://dl.doubtnut.com/l/_7NfsiCUYW1Wz
https://dl.doubtnut.com/l/_S1nnYMW4cPZt

Colu_u_ml
1]

o partwcle with
Tundamenial
frequency
under the
influenee ol
resloring laree

Chcillation n
which a body
oscillates under
the infMuence
ul an exteral
pericdic foree,

{1y Oscillation of
a body whose
amplitude goes
on decreasing
with time,

{1

IV The osaillation
in which the
boss of oscillator
B compensaled
by the
supplymg
encrgy from an
external source,

The combination that defines

Crcillntion of

l':_nl-um 1]

fii}

(idi) Amplitude

v} Amphiude

Cslumn 1011

(1) Balancing
wheel of
wiich

Amphitude

o ot Mt o
decreases due 1o
damping forces
biil vn acoount
al the energy
gawmned [rom the
external somrce
LU rermains
coalmnt

(K} Shock

ahsorhers wn
automaot e

Amplilude
of osellaton
remains
conslant

(L) Fheking a
ol oseillation Wwie glass
kecps

ineressing

(M) Sunuk g i
of oscillaion tuming fork
decreases

exponentially

due 1o damping

forces hke

[rictional force,

Viscous fofce,

and hysteress

the features

damped oscillation is

A. (1) (i) (L)

of


https://dl.doubtnut.com/l/_S1nnYMW4cPZt

B. (IV) (i) (M)

C. (I1) (iv) (K)

D. (1) (iv) (K)

Answer: D

o Watch Video Solution

54. In the given table, Column | gives type of
oscillation, Column Il gives change in amplitude of
oscillation and Column Il gives examples of these

types of oscillation.


https://dl.doubtnut.com/l/_S1nnYMW4cPZt
https://dl.doubtnut.com/l/_dWA2hFYXTR9u

Column |

(0 Cweillatiwon of
a particle with
Tundamental
Ireguency
under the
mfluenee ol
resloring foree

(I Cwcillation in
which a body
o lates under
the inuence
ul an external
pericdic force,

{100y Oseillation of
a body whose
amplitude goes
on decreasing
wilh time.

Y)Y The osaallation
in which the
lowss of vseillator
I compensaled
by the
supplying
energy from an
external souree,

The combination that defines the features

Column [l Column 111

(i Amphtude (J) Balancng
o ot Mt ooy wheel of
decrenses due 1o watch
damping forces
bul on account
of the energy
gamned from Lhe
external sovaree
1l Femamns
consimndt

i} Amplitude (K} Shock
of vscllabon absorbers in
remains Aulommods e

constant

(L) Fheking a
wine glass

(ifi) Amplitude
of oscillation
keeps
ineTessing

(M) Stnking a
tuming fork.

(iv) Amphiude
of oscillation
decreases
exponentially
due 1o damping
forces hike
[rictional foree,
viseous foree,
and hysteress

forced oscillation is

A. (1) (i) (L)

of


https://dl.doubtnut.com/l/_dWA2hFYXTR9u

B. (I (i) (L)

C. (I1) (iii) (K)

D. (1) (i) (M)

Answer: B

o Watch Video Solution

55. In the given table, Column | gives type of
oscillation, Column Il gives change in amplitude of
oscillation and Column Il gives examples of these

types of oscillation.


https://dl.doubtnut.com/l/_dWA2hFYXTR9u
https://dl.doubtnut.com/l/_cqlp6NCobf0v

Column | Column 11 Column 11

(N Oscillatwn of (i) Amplitude iJ) Balancing
a partwle with of ascillation wiheel of
Tundamenial deerenses due 1o walch
Irequency damping forces
under the bul on account
mfluence ol ol the energy
resloring foree gained from the

external sovurce
1L rermains
constant

() Oscillation i (i) Amplitude (K) Shock
which a body of osallahon absorhers in
useillates under remains automobles
the inMuence constant
of an external
periodic foree,

(1) Oscillation of (i) Amplitude (L) Fhcking a
a by whaose of oscillation wine glass
amplitude goes keops
on decreasing ineressing

wilh time.

11V The oscillation
in which the
loss of oscillator
I compensaled
by the
supplying
energy from an
external source,

(iv) Amphiude

(M) Stniking a
of oscillation tuming fork.
decreases

exponentially

due o damping

lorces hike

[rictional force,

viscous foree,

and hysteress

The combination

oscillation is

A. (1) (ii) (M)

that defines the features of free


https://dl.doubtnut.com/l/_cqlp6NCobf0v

B. (1) (i) (K)

C. (1) (iii) (L)

D. (1) (ii) (L)

Answer: A

o Watch Video Solution

56. When a 20 N can is hung from the bottom of a
vertical spring, it causes the spring to stretch 20
cm. The spring is now placed horizontal on a
frictionless table. One end of it is held fixed, and

the other end is attached to a 5.0 N can. The can is


https://dl.doubtnut.com/l/_cqlp6NCobf0v
https://dl.doubtnut.com/l/_ZrqfWiTzvy88

then moved (stretching the spring) and released
from rest. What is the period (in X 10_23) of the

resulting oscillation?

° Watch Video Solution

57. An engineer has odd-shaped 10 kg object needs
to find its rotational inertia about an axis through
its center of mass. The object is supported on a
wire stretched along the desired axis. The wire has
a torsion constant k = 0.50N. m. If this torsion

pendulum oscillates through 20 cycles in 50 s,


https://dl.doubtnut.com/l/_ZrqfWiTzvy88
https://dl.doubtnut.com/l/_PTLwx8HoZWge

what is the rotational inertia (in10_2k9m2) of

the object?

o Watch Video Solution



https://dl.doubtnut.com/l/_PTLwx8HoZWge

