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Distinguish between Kkinetic and potential energy. Give two examples of how potential
energy may be stored in a body. [6 marks]

What is meant by a thermometric property? How is a temperature scale set up? What is
the main limitation of this procedure? [7 marks]

State what is meant by specific heat capacity. A copper container of mass 215 g is

initially at 83 °C. What mass of water, at an initial temperature of 6 °C, must be added to
cool the beaker down to 21 °C? (Relevant specific heat capacities (in ]J/kg - °C): water:
4186; copper: 389.) [12 marks]

For each of the following situations, indicate which is the dominant method of heat
transfer: (i) a block of ice on a hot plate; (ii) heating of the earth’s atmosphere;

(iii) heating of the earth by the sun; (iv) the Gulf stream; (v) heating of a room by a
radiator. [5 marks]

A panel consists of two 13 mm layers of plasterboard, of thermal conductivity 0.17
W/m-K, separated by 6 mm of corkboard, of thermal conductivity 0.043 W/m-K. The

panel has width 85 cm and height 2.2 m. What is the power loss (rate of heat loss) if the
inside temperature is 23 °C and the outside temperature is 8 °C? [10 marks]

What is meant by a black-body? Give an example of an object that approximates to a
blackbody.
A cube of sides 90 cm has an emissivity of 0.72. What is the net power it emits if it is
at a temperature of 215 °C in an environment at 16 °C?
(The Stefan constant, o, is 5.67 x 1078 W/m? - K*; absolute zero = -273 °C.)  [10 marks]

Explain what is meant by the terms (i) amplitude, for a wave (ii) monochromatic, as
applied to light. [4 marks]

What is the periodic time of a light wave of wavelength 505 nm if the speed of light is
3 x 108 m/s? [6 marks]

Cadmium has blue lines at 569 nm and 580 nm. Using a diffraction grating with 600
lines per mm, find the angular separation of these lines in second order. [10 marks]

Explain briefly why the conditions for interference must be satisfied more exactly for
light than for sound. [5 marks]
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Explain with the aid of sketches what happens the interference pattern if we go from two
slits to three to a large number, keeping the slit separation the same. Hence explain why
a diffraction grating is more useful than Young’s slits. [8 marks]

Monochromatic light passes through Young’s slits, of separation 0.12 mm, and forms an
interference pattern on a screen 1.3 m away. The separation between the central and the
sixth bright fringe on the screen is measured to be 3.4 cm. What is the wavelength of the
light in nm? [12 marks]

The angular separation between fringes using a diffraction grating is much greater than
for Young’s slits because the slit separation d is much smaller for a grating. Why is it

not practical to simply use Young’s slits with a very small slit separation? [5 marks]

Answer part (a) and TWO other parts.

In choosing a thermometer, indicate in each case which option is preferable and briefly
explain each choice:
(i) large/small; (ii) metal/non-metal; (iii) high/low specific heat capacity. [9 marks]

State the Sl unit of pressure and one other commonly used pressure unit. If the pressure
at sea level is 1.013 bar, what pressure does a climber experience at a height of 1.5 km
above sea level? (Take the density of air as 1.3 kg/m®; g = 9.8 m/s2.) [8 marks]

Show that, for Young’s slits, the condition for constructive interference is that
mA=dsin8 (m=0,1,2,...)

Write down the corresponding condition for destructive interference. [8 marks]

Sketch the diffraction pattern from a single slit and a circular aperture. Explain the
relevance of this for the resolution of an optical instrument. [8 marks]



