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SIMPLE HARMONIC MOTION 

PROBLEM 1 

A mass vibrates through amplitude of 2cm in S.H.M. with a period of 1s. What distance is moved 

from the centre of oscillation in: 

(a) 0.5s; 

(b) 0.4s? 

 

PROBLEM 2 

A molecule in a solid vibrates with S.H.M. The amplitude of oscillation of the molecule is 6 ×

10���m and its period is 2.5 × 10���s. Calculate: 

(a) its maximum speed; 

(b) its maximum acceleration. 

 

PROBLEM 3 

A steel strip, clamped at one end, vibrates with a frequency of 20Hz and amplitude of 5mm at the 

free end, where a small mass of 2g is positioned. Find: 

(a) the velocity of the end when passing through the O position; 

(b) the acceleration at maximum displacement; 

(c) the maximum kinetic energy of the mass. 

 

PROBLEM 4 

(a) The displacement y of a particle vibrating with and angular speed w is given by  = ������. What 

do r and w represent? 

(b) A body of mass 0.12kg is executing S.H.M. in a horizontal plane. The amplitude of oscillation is 

10mm. The maximum force which acts on the body is 0.048N. Calculate: 

(i) the magnitude of the maximum acceleration; 

(ii) the maximum angular and linear speeds; 

(iii) the period of oscillation; 

(iv) the frequency of oscillation. 
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PROBLEM 5 

The upper end of a light vertical spring is fixed to a rigid support. A small mass is suspended from the 

lower end of the spring. the mass is displaced vertically downwards through a small distance and 

released. The mass oscillates in S.H.M. The amplitude of oscillation is 20mm and the period is 0.5s. 

Calculate: 

(a) the angular frequency; 

(b) the magnitude of the maximum acceleration; 

(c) the speed when the displacement is 10mm; 

(d) the maximum speed; 

(e) the time immediately after release when: 

 (i) the displacement is maximum; 

 (ii) the acceleration is zero. 

 

PROBLEM 6 

A vertical spring fixed at one end has a mass of 2kg attached at the other end. The spring constant k 

is 5Nmm�� . Calculate: 

(a) the spring extension; 

(b) the energy in the spring. 

(c) What is assumed in your calculations? 

(d) The mass loses gravitational energy mgx when it falls a distance x. Where is this energy 

transferred? 

 

PROBLEM 7 

A small mass of 0.2kg is attached to one end of a helical spring and produces an extension of 15mm. 

The mass is now pulled down 10mm and set into vertical oscillation of amplitude 10mm. What is: 

(a) the period of oscillation; 

(b) the maximum K.E. of the mass; 

(c) the P.E. of the spring when the mass is 5mm below the centre of oscillation. 

 

 



Mr. C. Busuttil  3 | P a g e  

 

PROBLEM 8 

A simple pendulum is 1m long and when set in motion completes 20 oscillations in 40s. Determine: 

(a) the periodic time of the motion; 

(b) the frequency of oscillation of the pendulum. 

 

 


