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Answer all the questions.

Section A
1 Hereis a list of units.
kg m= Jm=2 Nm Nm2
Choose the correct unit for
(a) Young modulus ...
(b) density. ... [2]

2 Ateacher uses a portable radio to demonstrate some properties of waves.
He tunes in to a VHF station.

(a) He obtains the strongest signal when the aerial is vertical as shown below.

aerial

However, the signal fades to a minimum when he rotates the radio through 90°, as
shown below.

State the property of transverse waves that this experiment demonstrates.

(1]

2860 Jun06



3

(b) The teacher rotates the radio once more through another 90°, as shown below.

State and explain the effect this has on the strength of the received signal.
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3 The graph below shows how the p.d. across three different cells A, B, and C decreases as
more current is drawn from each.
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State which of the cells A, Bor C

(a) has the smallestemf ..

(b) will deliver the most electrical power at a currentof 1.0A ...

(c) has the smallest internal resistance. ...

(3]
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5

Fig. 4.1 shows part of a scanning tunnelling microscope (STM).
Electrons flow between a fine tip and the surface.

)

fine tip

surface

Fig. 4.1
20 million electrons per second flow between the tip and the surface.
Calculate the current in the circuit.

charge on electron, e = 1.6 x107'°C

CUITENE = .iiiirieice e ciisrns e as e A [2]
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Fig. 5.1 shows an STM image of 34 iron atoms arranged in a rectangle on a copper surface.

Fig. 5.1

The length of the front row of iron atoms is 2.1 nm.

Calculate the diameter of an iron atom.
Give your answer to 2 significant figures.
Show your working clearly.

diameter of iron atom = .......ccccsmeeisasmessssisesisssssssansse m [2]
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6 The table shows the thermal and electrical conductivities of five pure metals.

thermal electrical electrical
conductivity resistivity conductivity
/W m™ K- /Qm /S m™1
aluminium 240 2.7 x10°8 3.7 x 107
copper 385 1.7 x 1078 5.9 x 107
gold 310 24x1078 4.2 x 107
magnesium 150 4.0x 1078
zinc 110 59x 108 1.7 x 107

(a) Calculate the electrical conductivity of magnesium and record the value in the table.

(1]
(b) The data are plotted on the graph below.
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Plot the point for magnesium on this graph. [1]
(c) (i) State the trend shown by this graph.
(1]

(ii) What microscopic feature of metals explains this trend?

(1]
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