Physicsaholics

DPP -3 (SHM

Video Solution on Website:-  https://physicsaholics.com/home/courseDetails/90

Video Solution on YouTube:- https://youtu.be/22KuSKyDD-w

Written Solution on Website:-  https://physicsaholics.com/note/notesDetalis/30

QL

Q2.

Q3.

Q4.

A particle of mass 5 x 10 kg is placed at the lowest point of a smooth parabola
having the equation x? = 40y (x, y in cm). If it is displaced slightly and it moves such
that it is constrained to move along the parabola, the angular frequency of oscillation
will be, approximately:

(@) 1s7t (b)7s7? (c)5s7t (d) None

In the figure, the block of mass m, attached to the spring of stiffness k is in contact
with the completely elastic wall, and the compression| in-the spring is e. The spring is
compressed further by e by displacing theblock towards left and is then released. If
the collision between the block and the'wall is completely elastic then the time period
of oscillations of the block will be

will

(@) 2?"\/% (b) ZH\/% ©3F % @ [+

Frequency of a particle executing SHM is 10 Hz. The particle is suspended from a
vertical spring. Atthe highest point of its oscillation the spring is unstretched.
Maximum speed of the particle is: (g = 10 m/s?)

(a) 2n mls (6) = m/s (c) - m/s (d) zero

A constant:-force F is applied on a spring block system as shown in figure. The mass
of the block is m and spring constant is k. The block is placed over a smooth surface.
Initially the spring was unstretched. Choose the correct alternative(s).

R ol
L 3
+
() The block will execute SHM
(b) Amplitude of oscillation is —

(c) Time period of oscillation is 271\/%

(d) speed of block at displacement x is /pr;lkxz
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Q5.

Q6.

Q7.

Q8.
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The system is released from rest with spring initially in its natural length. If mass of the
block m = 10 kg, and spring constant k = 100 N/m, then maximum extension in spring

IS:
4

m

(@ 1Im (b) 1/2 m ©2m (d25m

One body of mass m is suspended from three springs as shown.in-figure each spring
has spring constant k. If mass m is displaced slightly then time period-of-oscillation is

% K § K
(a) 27 \/g (b). 27 \/% ©) 27 32;7; (d) 27 \/%

A block of mass m =1 kg placed,on-top-of another block of mass M =5 kg is attached
to a horizontal spring of force constant. K=20 N/m as shown in figure. The
coefficient of friction between the-bloeks is u whereas the lower block slides on a
frictionless surface: The amplitude of oscillation is 0.4 m. What is the minimum value
of W such that the upper. block does not slip over the lower block?

K
—000000 M
(2) 0.133 (b) 0.5 (c) 0.362 (d) 0.21

The variation in potential energy of a harmonic oscillator is as shown in fig. The force
constant is

U(Joule)

0,0) (20, 0)y

(in m.m.)
(@)1 x 102 Nm™1 (b) 2 x 102 Nm™1
(c) 0.667 x 102 Nm™? (d) 3x 102 Nm™1!
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Comprehension (Q9 — Q10)
There is a spring block system in a lift moving upwards with acceleration a = g/2

Jo-8

Q9. Inmean position (of block’s oscillations) spring is:

(a) compressed by % (b) elongated by %
(c) elongated by zl—]‘(g (d) elongated by 3;”—:

Q 10. If maximum extension in the spring is 52% , then maximum- upward acceleration (az)

and maximum downward acceleration (a) of the-block are:
(@ a1=g/2 (b) a1=39/2
(c)az=9/2 (d) a2=39/2

Q 11. Two masses M and m are suspended together by a massless spring of spring constant
k. When masses are in equilibrium M is removed without disturbing system. The
amplitude of oscillation-is

(@) % (b) % (©) @ (d) W —km)g

Q 12. The potential energy-of a particle of mass 1 kg-in.motion along the x-axis is given by:U
= 4(1 ~ €0s.2%)J Here : x is/in-metres. The period of small oscillations (in sec) is
(a)2m (b)m (c) m/2 (d)\2

Q 13. The’potential energy of a-particle of mass 1/2 kg is, U = 10 + (x — 2)°. Here, U is in
joule and x in metres:.On the-positive x-axis particle travels upto x = + 6 m. Choose the
wrong statement:

(a) On.negative x-axis particle travels upto x =-2 m

(b) The 'maximum kinetic energy of the particle is 16 J
(c) The period of oscillation of the particle is = seconds
(d) None of the above

Q 14. A particle free ‘to move along the x-axis has potential energy given by U(x) = k[1-
exp(-x?)] for - o < x < 40, where k is a positive constant of appropriate dimensions.
Then:
(a) at points away from the origin, the particle is in unstable equilibrium
(b) for any finite non-zero value of x, there is a force directed away from the origin
(c) if its total mechanical energy is k/2, it has its minimum Kinetic energy at the origin
(d) for small displacements from x = 0, the motion is simple harmonic
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Q 15.

Q 16.
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A particle of mass 2 kg moving along x-axis has potential energy given by

U = 16x2 — 32x (in joule), where x is in meter. Its speed when passing through x =
1mis 2ms=. Then-

(a) The motion of particle is uniformly accelerated motion

(b) The motion of particle is oscillatory fromx =0.5mtox=15m

(c) The motion of particle is simple harmonic

(d) The period of oscillatory motion is 7/2 s.

A particle of mass m is executing oscillations about the origin on the x-axis. Its potential
energy is V(x) = k|x|* where K is a positive constant. If the amplitude of oscillation is a,
then its time period T is-

(a) proportional to 1/Va

(b) independent of a

(c) proportional to Va

(d) proportional to a*?

Answer Key
Ql1l b Q.2 a Q3 ¢ Q4 acd |Q5 a
Q6 b Q.7 a Q8 b Q9 d Q.10 b,c
Q.11 a Q.12 ¢ Q.13 d Q.14 d Q.15 b,c,d
Q.16 a
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Q1) A particle of mass 5 x 10> kg is placed at the lowestpoint of a smooth
parabola having the equation x2 = 40y (X, y in cm). If (%%Iaced slightly and it

moves such that it is constrained to move along e e angular frequency
of oscillation will be, approxmately
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Q2) In the figure, the block of mass m, attached to the spring of stiffness K Is in
|n the spring is e. The

spring Is compressed further by e by dlsplacmg the t(j rds left and is then
released. If the collision between the block and R& orﬁpletely elastic then

the time period of oscillations of the block d 9‘“& g L
/
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Q3) Frequency of a particle executing SHM is 10 Hz 'Q%Iréicle IS suspended

from a vertical spring. At the highest point of its oscillation the spring is

unstretched. Maximum speed of the particle is: (g="1C
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mass of the block i1s m and spring constant is k. aced over a smooth

Q4) A constant force F is applied on a spring block sys shown in figure. The
h é‘»\géc rect alternative(s).

surface. Initially the spring was uns regfhed.
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mass of the block m = 10 kg, and spring constant k = 1 , then maximum

Q5) The system is released from rest with spring initially in.its natural length. If
extension In spring Is: @

7 KK = \‘V\Z

(d) 2.5 m




Q6) One body of mass m Is suspended from three spring hown In figure each
spring has spring constant k. If mass m is displaced sli n time period of
oscillation is @




to a horizontal spring of force constant K = 20 N/m as shown-in figure. The coefficient of

Q7) A block of mass m =1 kg placed on top of another block of mass M =5 kg is attached
friction between the blocks is 1 whereas the lower blocki\ {iafrlctlonless surface. The

amplitude of oscillation is 0.4 m. What is the mlnlmyfm I\ 'such that the upper block

does not slip over the lower block? omlolﬂ” ko (K
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Q8) The variation in potential energy of a harmonic Is as shown In fig.
The force constant is R

(Joule)

5N

\@ @&
(a) 1 0.0) (20,0
(c) 0 66 02 N (inm.m.)
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Comprehension (Q9-Q10)

In mean posmon

(a) compr
(b) : %




C JQQKd‘)’]Gh block «x 4. Qi—ﬂ-

Q10) If maximum extension in the spring Is 5;"—kg , 1 um upward
acceleration (a,) and maximum downward acce of the block are:

O A=K xrry

thyam .

(@) a,=9/2 ’. ' Ps Wylpey z&nﬁw
bya, =30/2 é : @@ T j/j’\‘ v,
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Q11) Two masses M and m are suspended together b ess spring of spring
constant k. When masses are in equilibrium M is remo out disturbing
system. The amplitude of oscillation is

(@)~




Q12) The potential energy of a particle of mass 1 lon along the x-axis Is
given by:U = 4(1 — cos 2x)d Here : The period of small

oscillations (in sec) IS
<
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Q13) The potential energy of a particle of mass 1/2 kg i =10 + (x - 2)5 Here,

U is In joule and x in metres. On the positive x-axis K

Choose the wrong statement:
QN Y}lw\x
Y 1 minlmuh at

I /3 .
| ———— 9 X aXl ¥

1=2 3 X=2 |x uz_ Mé\j *= %

mean fposition gl . ME—

@ ' = PE at axtyamyg
. — ->\&
cis\particle trav -2m o+ (¢-2)
. = 2¢7J.

artlcle 1S16 J
particle Is T seconds

4 M Lan ]oGXJJ'IOL\

—

U= 1o
KEMX: 2¢-10= ngi

(a) On negative




k[1- exp(-x?)] for - oo < x < +oo, Where K i Isapo ant of appropriate

dimensions. Then: )= K(\—
T:-w - X=tw ,. ____d\) % ?X)f

F=rv *=g  F=-v % \}S at X=0 ov&a.
(ayat points away from he partl ble equilibrium

Q14) A particle free ‘to move along the x-axis has pote%ﬁergy given by U(x) =

(b) for any finite ue of X, % orce directed away
from the ori c 1% Fowaxd }s
(c) if it anlcal en 2 It has 1ts minimum Kinetic
energy |g|n x\mum at o\namx
Mr small d| rom X = 0, the motion Is S|mple harmonic
‘X'OY }SM«MOWWQ(R\MLW} GV _g,\
S = -2Kkx

2 Metion 15 SHM.



Q15) A particle of mass 2 kg moving along x-axis ential energy given by
U = 16x% — 32x (in joule), where X is in mete I en passing through x

=1mis 2ms?. Then- U = &
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Q16) A particle of mass m Is executing oscnlatlons |g|n on the x-axis. Its
potential energy 1s V(x) = K[X|® where Kk is a p03| f the amplitude of
oscillation is a, then its time perlod T Is-

_y j \V\L T7°
L —%@

(0) Z%@%g @%’?% CRATRY
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