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QUESTION

In a linear Simple Harmonic Motion (SHM)

(A) Restoring force is directly proportional to the displacement.
(B) The acceleration and displacement are opposite in direction.
(C) The velocity is maximum at mean position.

(D) The acceleration is minimum at extreme points.

Choose the correct answer from the optignsg given below: [15 April 2023 - Shift 1]

() (c)and (D) only
@) ). (c)and (D)only
@) (). ®) and (C)only
Q (4),(B) and (D) only Ans. (3)




A particle executes simple harmonic motion between x = -A and x = +A. If time taken by

A A
particle to go from x =0 to ~ is 2 s; then time taken by particle in going from X = - to A
1S: [25 January 2023 - Shift 2]
ATDB.uno
Ans. (4)




For a periodic motion represented by the equation y = sinwt + coswt the amplitude of
the motion is : [10 April 2023 - Shift 2]

ATDB.uno

Ans. (4)




A particle executes S.H.M. of amplitude A along x-axis. At t = 0, the position of the

A " . . el
particleis x = = and it moves along positive x-axis. The displacement of particle in time
tis x = Asin(wt + 0), then the value 6 will be : [10 April 2023 - Shift 1]
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The velocity of a particle executing SHM varies with displacement (x) as 4v?= 50 - x.

The time period of oscillations is -’-;- S. The value of x is

22
(Take m = - ) |30 January 2023 - Shift 2]
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Ans. (88)




A particle of mass 250 g executes a simple harmonic motion under a periodic force
F = (-25x)N. The particle attains a maximum speed of 4 m/s during its oscillation. The
amplitude of the motion is Cm. [29 January 2023 - Shift 2]
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Ans. (40)




When a particle executes simple Harmonic motion, the nature of graph of velocity as
function of displacement will be: [26 July, 2022 - Shift 1]
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The displacement of simple harmonic oscillator after 3 seconds starting from its mean
position is equal to half of its amplitude. The time period of harmonic motion is:
[27 June, 2022 - Shift 1]
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A particle executives simple harmonic motion. Its amplitude is 8 cm and time period is
6s. The time it will take to travel from its position of maximum displacement to the
point corresponding to half of its amplitude, is S. [27 June, 2022 - Shift 2]
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Ans. (1)




The variation of displacement with time of a particle executing free simple harmonic
motion is shown in the figure.

ATDB.uno

The potential energy U(x) versus time (t) plot of the particle is correctly shown in
figure: [27 Aug, 2021 - Shift 1]
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A particle executes S.H.M., the graph of velocity as a function of displacement is:

[26 Feb, 2021 - Shift 2]
A circle
A parabola
ATDB.uno
An ellipse
A helix
Ans. (3)




When a particle executes SHM, the nature of graphical representation of velocity as a
function of displacement is: [24 Feb, 2021 - Shift 2]

Circular

Straight line ATDB.uno

Parabolic

Elliptical




Y = Asin(ot + ¢,) is the time-displacement equation of a SHM. At t = 0 the displacement

of the particle is Y =% and it is moving along negative x-direction. Then the initial

phase angle ¢, will be: [25 Feb, 2021 - Shift 2]
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A particle executes S.H.M. with amplitude 'a’ and time period ‘T. The displacement of

the particle when its speed is half of maximum speed is % The value of x

is : [26 Feb, 2021 - Shift 2]
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Ans. (3)
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A particle performs simple harmonic motion with a period of 2 second. The time taken
by the particle to cover a displacement equal to half of its amplitude from the mean

1

position is = S. The value of 'a’ to the nearest integer is . [18 March, 2021 - Shift 1]

ATDB.uno

Ans. (6)




A particle executes simple harmonic motion represented by displacement function as
X(t) = Asin (ot + ¢)

If the position and velocity of the particle att =0 s are 2 cm and 2w ¢cm s~! respectively,
then its amplitude is xv2 cm where the value of x is : [27 July, 2021 - Shift 2]
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Ans. (2)




The displacement time graph of a particle executing S.H.M. is given in figure: (sketch is
schematic and not to scale)

Witch of the following statement is/are true for this motion? [2 Sep, 2020 - Shift 2]

(A) The force is zero t = %

(B) The acceleration is maximum att="T
. ) T ATDB.uno
(C) The speed is maximum at t = -

Lime (s)

displacement

(D) The PE. is equal to K.E. of the oscillation at t = %‘-

e (A) and (D)

@ (). B)and (C

. (A), (B) and (D)

@) ®).()and (D)




A particle undergoing simple harmonic motion has time dependent displacement given

by x(t) = A sin g—;-. The ratio of kinetic to potential energy of the particle att =210 s will
be: [11 Jan, 2019 - Shift 1]
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Ans. (4)




A particle executes SHM of amplitude A. The distance from the mean position when its
kinetic energy becomes equal to its potential energy is: [13 April 2023 - Shift 2]
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The maximum potential energy of a block executing simple harmonic motion is

25 ]. A is amplitude of oscillation. At A/2, the kinetic energy of the block is:
[31 January 2023 - Shift 1}
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A particle is executing simple harmonic motion (SHM). The ratio of potential energy
and kinetic energy of the particle when its displacement is half of its amplitude will
be . [12 April 2023 - Shift 1]

) S |

ATDB.uno
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Ans. (2)




The variation of kinetic energy (KE) of a particle executing simple harmonic motion
with the displacement (x) starting from mean position to extreme position (A) is given
[11 April 2023 - Shift 1]
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Which graph represents the difference between total energy and potential energy of a

particle executing SHM vs its distance from mean position? [13 April 2023 - Shift 1]
Lnergy ‘
Energy
0 QDB.uno
X X
A 0 +A ~-A 0 +A

I y
Encrgyl v
X
—-A 0 +A

-A 0 +A




The general displacement of a simple harmonic oscillator is x = A sinot. Let T be its
time period. The slope of its potential energy (U) - time (t) curve will be maximum

whent = % The value of j is: [30 January 2023 - Shift 1]

ATDB.uno

Ans. (8)




At a given point of time the value of displacement of a simple harmonic oscillator is
given as y = A cos(30°). If amplitude is 40 cm and kinetic energy at that time is
200 ], the value of force constant 1.0 x 10¥* Nm-!. The value of x is

(13 April 2023 - Shift 1}
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Ans. (4)




The amplitude of a particle executing SHM is 3 cm. The displacement at which its
kinetic energy will be 25 % more than the potential energy is cm.
[01 February 2023 - Shift 1]

ATDB.uno

Ans. (2)




For a body executing S.H.M.:
(a) Potential energy is always equal to its K.E.
(b) Average potential and kinetic energy over any given time interval are always

equal.
(c) Sum of the kinetic and potential energy at any point of time is constant.

(d) Average K.E. in one time period is)g@wal o average potential energy in one time

period.
Choose the most appropriate option from the options given below:

[31 Aug, 2021 - Shift 2]
() (©and(d) @) ®and(o)

O only (b)
Ans. (1)




An object of mass 0.5 kg is executing simple harmonic motion. It amplitude is 5 cm and
time period (T) is 0.2 s. What will be the potential energy of the object at an instant

t = —s starting from mean position. Assume that the initial phase of the oscillation is
Zero. [27 July, 2021 - Shift 2]

ATDB.uno

Ans. (1)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



A particle starts executing simple harmonic motion (SHM) of amplitude 'a’ and total

3E . S
energy E. At any instant, its kinetic energy is oy then its displacement 'y’ is given by:
[27 July, 2021 - Shift 1]
ATDB.uno
Ans. (4)




(a) Formula of total energy of a particle executing simple 20. In a simple harmonic
oscillation, what fraction of total mechanical energy is in the form of kinetic energy,

when the particle is midway between mean and extreme position?
[25 July, 2021 - Shift 2]
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