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Military Institute of Sclence and Technology (MIST)
Department of Electrical Electronic and Communication Engineering (EECE), MIST
Course Code & Title: PHY 101, Waves and Osclllations, Optics and Modern Physics
Problem Set #01 (W&0), Topic: SHM (undamped), Lissajous Figure

Multiple Cholce Question
W#01: At which position of a simple harmonic oscillator is the kinetic energy maximum?
’&B)/At the equilibrium position

(D) At all positions

(A) At the maximum displacement
(C) At the minimum displacement
MCQ#02: which of the following equations represents the displacement of a simple harmonic osclllator?

Jl‘f\'(t) = Asin(wt) (B) x(£) = A exp(wt)

(C) x(t) = Atan(wt) (D) x(t) = Alog(wt)

MCQ#03: The period of a simple pendulum depends on:
Mhe length of the pendulum
(C) The amplitude of the oscillation

MCQ#0a: Which of the following is not a characteristic of simple harmonic motion?
(B) The motion is oscillatory

(B) The mass of the pendulum bob

(D) Both A and B

(A) The motion is periodic

Mhe motion is damped (D) The motion is a result of a restoring force

MCQ#0s: Which of the following factors does not affect the period of a simple harmonic oscillator?

Mﬂass of the oscillator (B) Spring constant

(C) Amplitude of oscillation (D) None of the above

MCQ#06: The restoring force in a simple harmonic oscillator is proportional to

(A) the velacity of the oscillator (B) the acceleration of the oscillator

’Lﬂ/zhe displacement from the equilibrium position

MCQ#07: Torsional pendulum shows SHM if the restoring torque is proportional to

Me angular displacement (B) the angular acceleration
(D) square of the angular displacement

(D) the period of the oscillator

(C) the angular velocity

MCQ#08: Which of the following factors affect the period of a torsional pendufum?

(A) Length of the pendulum (B) Mass of the bob

(C) Distance between COM and axis of rotation )DvrAII of the above
MCQ#09: In a Lissajous figure, the number of lobes formed depends on:
Mhe ratio of the frequencies of the two SHM (B) The amplitude of the oscillations

(C) The phase difference between the oscillations (D) The period of the oscillations

MCQ#10: To form straight line in Lissajous Figure, the frequency ratio and the phase difference between two SHO must

be,

(A)1:2 and /2 (B) 2:1 and n/4

)orfl and 0 (D) 1:2 and n/4 S
Answer the Following Short Questions

5Q#1. What Is conservation of energy? Write down the energy conservation law for a SHM.

SQ#2. How does the presence of air resistance affect the motion of a pendulum? How can we ignore this?

SQ#3. What is meant by the center of oscillation in a compound pendulum?
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NP#12. A linear harmonic oscillator of
of 160 4. Show that its (a) maximum p

force constant 2 x 1
otential energy is 160

NP#13, The 100 g mass shown in Fig. 1.5is
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Solve the Numerical Problems

Period 1 sec. When it is passing through the center of its path, its velocity is 0.1

2
show that the maximum force acting on the particle is 2 N.

the x-axis according to the law x = A cos(wt). Assuming the
M —A to A to be equal to unity, find how the probability density

V(x) = iz_

quency and the frequency? (b)

the potential energy and kinetic en
nal P.E.]
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moving as it shoots away?

e mean position?

rticle within the interval from x to x + dx.

b

X

tor is —8.6 cm, its velocity — 0.93 m/s and its acceleration is

What is the phase constant? (c) What is the amplitude

body executing SHM is 2s. After how much time interval from t = 0 will its displacement be

ergy of this oscillator when the

amplitude of 8 cm. The particle starts from the mean position

and acceleration 0.5 s after the start.

0° N/m and amplitude 0.01
J (b} maximum kinetic ene

m has a total mechanical energy
TBY is 100 J.

pring constant of 100 N/m and a mass of 1kg. The system is set in motion with an
d a velocity of 0.1 m/s. Determine the amplitude, frequency,

and phase angle of the

WF capacitor. If the circuit is initially charged to a voltage of 10
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