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(a) State the difference between a vector quantity and a scalar quantity. Give one example of
each quantity.
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(b) The energy per unit time, P, radiated by an object with a surface area A at
thermodynamic temperature T is given by P = e gAT* where e is the emissivity of the
surface and o is the Stefan-Boltzmann constant.

(i) The Sl unitfor ois W m?K*. Use the equation to find the base units of emissivity, e.
(i) In an experiment to determine emissivity, e, of a circular surface of diameter, d , the
following measurements are taken :

P=(3.0£02)W
0=567x10°Wm2K*
d=(5.0£0.1)cm
T=(500 £ 1)K

Find a value for the emissivity, e, of the surface and express it with its associated

uncertainty.
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1. Which one of the following techniques could reduce or eliminate the systematic error of the
quantity being measured?
A Using an equipment of higher precision.
B Adjusting an ammeter to remove its zero error before measuring a current.
(o4 Measuring the diameter of a wire repeatedly and calculating the average.
D Timing a large number of oscillations to find a period.
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Four physicists each made a series of measurements of the speed of light. The table
shows the results obtained.

Which physicist obtained a set of results that could be described as precise but not
accurate?

Physicist Results on speed of light, ¢/ 10°ms”
A 2.57 2.58 2.61 2.60
B 2.99 3.00 2.95 3.01
c 2.50 3.36 2.80 3.30
D 3.90 2.99 3.40 2.50
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Several pairs of readings are plotted on a graph and the gradient of the best-fit line is used
to determine the measurand. Which of the following statements about this method is
incorrect?

A ltreduces the effects of random errors.

B It may be possible to identify "poor" readings.

(o4 It may be possible to identify and avoid random errors.

D It may be possible to identify and avoid systematic errors.
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The resistive force £ on a sphere of radius r moving with speed v through a liquid is given
by F = 6mnrv where n is known as the viscosity of the liquid. The Sl unit for n is

A kgm's?
B kgm’s’
C  kgm's'!

D kgm?s?
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5 The mass M of the largest stone which can be moved by water of a flowing river is assumed
to be

M =kv*pg”
where k = dimensionless constant
v = velocity of water flow

p = density of water
g = acceleration due to gravity and x and y are dimensionless exponents.

What is the value of y?

A -3 B 1 c 3 D 6




