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Question # 1: [CLOs: 1.1, 1.2, 1.3, 1.4, 1.5]
1. A Small Mass Measurement Instrument (SMMI) was used in Skylab to measure the masses

of biological samples, small animals, chemicals, and other such items used in life-sciences
experiments while in orbit (see following Fig). The sample to be measured is strapped to
a tray supported by leaf springs, and the mass is determined from the observed period of
oscillation of the tray-and-mass.
To calibrate this instrument, a test mass of 1.00 kg is first placed on the tray; the period of
oscillation is then 1.08 s. Suppose that when the test mass is removed and an unknown sample
is placed on the tray, the period becomes 1.78 s. What is the mass of the sample? Assume
that the mass of the tray (and the straps) is 0.400 kg. [10]

Solution
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2. A physicist of 55 kg stands on a bathroom scale (a spring scale, with an internal spring). She
observes that when she mounts the scale suddenly, the pointer of the scale first oscillates back
and forth a few times with a frequency of 2.4 Hz.

(a) What value of the spring constant can she deduce from these data?
(b) If she then takes a child of 20 kg in her arms and again stands on the scale, what will be

the new frequency of oscillation of the pointer?

[10]

Solution

3. Graphically show that circular motion can be regarded as simple harmonic motion in terms of
displacement, velocity and acceleration. [5]
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