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INSTRUCTIONS: Answer Question ONE and any other TWO questions.

QUESTION ONE (30 MARKYS)

a) State any two properties of a simple harmonic nmofibMarks)
b) A stone whirled at a constant speed of4m/s roucidcalar path by a string of length 0.12m.
Calculate;
i.  Amplitude of the motion (1 Marks)
ii.  Period (3 Marks)
iii.  Frequency (2 Marks)
c) A progressive wave has maximum particle velocitg2i/s and amplitude of 2cm. Calculate
i.  Angular velocity (3 Marks)
ii.  Maximum acceleration (3 Marks)
d) The equation of a simple harmonic oscillator isegivy x = 4cos(7.2t). Find
I.  Phase angle (2 Marks)
ii.  Amplitude (1 Mark)
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iii.  Angular velocity (2 Marks)

e) The equation of a progressive wave is giveryby 8sin2m (O—tz + f—s) cm . Find

I.  Wavelength (2 Marks)

ii.  Velocity (3 Marks)
f) A hanging spring stretches by 35.0 cm when an olgjemass 450 g is hung on it at rest. In
this situation, we define its position as x = OeTdbject is pulled down an additional 18.0 cm

and released from rest to oscillate without frietigVhat is its position x at a time 84.4 s later?

(6 Marks)

QUESTION TWO (20 MARKYS)

a) A particle moving along the x axis in simple harncomotion starts from its equilibrium
position, the origin, at t = 0 and moves to théatigrhe amplitude of its motion is 2.00 cm,
and the frequency is | .50 Hz. Find

I.  The equation of the motion of the patrticle Marks)
ii.  Maximum speed (3 Marks)
iii.  Maximum acceleration (3 Marks)
iv.  Total distance travelled between time t=0 and s (5 Marks)
v. Displacement of the particle at time t=20s M@rks)

QUESTION THREE (20 MARKY)

a) A block-spring system oscillates with an amplé@wf 3.50 cm. If the spring constant is 2.50
x 102 N/m and the mass of the block is 0.500 kg,rdete

I.  The mechanical energy of the system (3 Marks)
ii.  Maximum kinetic energy of the block (2 Marks)
iii.  Maximum potential energy of the block (2 Marks
iv. Phase angle (2 Marks)
v. Angular velocity (2 Marks)
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vi.  The time at the first instance when the displacar2elhcm (2 Marks)
vii.  The velocity at a displacement of 2.1cm (3 kdar

viii.  Kinetic energy at displacement of 2.1 cm (Ihsn

QUESTION FOUR (20 MARK S)

a) The equation of a wave can be represented 8y0.02sin 2”/O.5 (320 — x)wherex andy

are in metres and t is in seconds. Find

i.  The frequency (4 Marks)
ii.  The amplitude (1 Mark)
iii.  The wavelength (1 Mark)
iv.  The velocity of propagation of the wave (2 Mg

b) Two vibrating tuning forks produce waves whose éguads given byy; = 5 sin(240xt)and
y, = 4sin(244nt) Compute the number of beats per second (4 Marks

c) A sound source, moving at a constant speed of 20 towards a detector, emits sound at a
constant frequency. The detector records a frequen8100 Hz. Take the speed of sound in
air as 340 mss. Find the frequency of the emitted sound (4 Wdpr

d) The equation of simple harmonic oscillations obarse isy = 0.1 sin 2z (10t — x/20) cm.
Find the displacement from the position of equilibr of a point 10 m away from the source
3 seconds after oscillations begin. The velocitpmipagation of waves 200 m/s.

MUST is IS0 9001:2015 and

ISO/IEC 27001:2013 CERTIFIED
3



