
Q1. Which of the following is periodic motions: 
(a) A swimmer making to and fro laps in a river. 

(b) A star revolving around a black hole. 

(c) A bullet fired from a gun. 

(d) A freely suspended bar magnet is moved away from its N -S direction and released. 

ANSWER 

( a ) A swimmer's motion maybe to and fro but as it lacks a definite period, it is not periodic 
( b ) A star revolving a black hole has a periodic motion as it always returns back to the same position after a 
definite amount of time. 
( c )  A bullet fired from a gun isn't periodic as it does not return back to the gun. 
( d ) When a freely suspended magnet is moved out from its N-S direction its motion will be periodic, 
because it oscillates about its mean position within definite intervals of time 

Q2. Identify the ones with simple harmonic motion and the ones with periodic motion but not simple 

harmonic: 

( a ) rotation of Pluto about its axis. 

( b ) oscillating mercury column in a u-tube. 

( c ) a ball bearing being released from slightly above the bowl's lowermost point. 

( d ) a polyatomic molecule's general vibration about its equilibrium position. 

ANSWER 

( a ) It is a periodic motion but not simple harmonic motion because there is no to and fro motion about a 
fixed point 
( b ) It is simple harmonic motion. 
( c ) It is simple harmonic motion. 
( d ) A polyatomic molecule's general vibration is the superposition of individual simple harmonic motions of 
a number of different molecules. Hence, it is not simple harmonic, but periodic 

Q3. Among the four x-t plots for linear motion of a particle, identify the graphs that represent a 

periodic motion. Also, find the find the period of motion if it is periodic. 

ANSWER 

( a ) It is non-periodic As motion is not repeated. 

( b ) As the motion is repeated every 2 seconds, it is a periodic motion. Period = 2s. 

( c )  Non-periodic as motion is repeated in one position only. 

( d ) As the motion is repeated every 2 seconds, it is a periodic motion. Period = 2s. 

Q4. Among the given functions of time which are the ones representing: 

( i ) simple harmonic, ( ii ) periodic but not simple harmonic motion, and ( iii ) non-periodic motion?

Find the period for each case of periodic motion (w is a positive constant): 

a) sin wt - cos wt

b) sin3wt

c) 3 cos (rr/4 - 2wt)

d) cos wt + cos 3wt + cos 5wt

e) exp (-w2 t2 ) 

f)1 +wt+w2 t2 

ANSWER 

(a) sin wt - cos wt 
= v'Z[ /2 sinwt- /2 coswt]

= Jz[cosi x sinwt-sini x coswt] 
= y'Zsin[wt- il 

As this can be represented as asin ( wt + <!>) 1t represents SIMPLE HARMONIC MOTION 
Its period is : � 

(b) sin3wt = ¼ [3sin wt -sin 3wt] 
Even though the two sinwt represent simple harmonic motions respectively, but they are periodic because 
superposition of two SIMPLE HARMONIC MOTION is not simple harmonic 
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