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Fig. 1.1 shows a distance-time graph for a cyclist travelling between points P and V on a straight
road.
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(c) After point V, the straight road continues down a steep hill. The cyclist travels down the steep
hill. He does not apply the brakes and all resistive forces can be ignored.

On Fig. 1.1, sketch a possible motion for the cyclist after V. (1]

[Total: 6]



Fig. 2.1 is the top view of a small ship of mass 1.2 x 10°kg. The ship is moving slowly sideways at
0.040m/s as it comes in to dock.
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The ship hits the wooden pillars which move towards the dock wall.

(a) Calculate the kinetic energy of the ship before it hits the pillars.
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kinetic energy = ................ Ci é OT ................... (2]
(b) The ship is in contact with the pillars for 0.30s as it comes to rest.
Calculate the average force exerted on the side of the ship.
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(c) Assume that the Kinetic energ lated in (a) is used to do work moving the pillars.

Calculate the distan the pillars.
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(d) Dock walls sometimes have the pillars replaced with rubber car tyres.

Explain how this reduces the possibility of damage when a boat docks.
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Fig. 3.1 shows a small submarine submerged below the surface of the sea.

~___—surface of the sea

30 x 10311'1 walter

l i ———— submarine

Fig. 3.1 0
O

(@) The density of sea water is 1030kg/m?>. 0

Calculate the pressure due to the sea water on t e submarine when itis 3.0 x 10°m
below lhe surface.
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(b) The submarine emits a pulse of sound to detect other objects in the sea. The speed of sound
in sea water is 1500m/s. An echo is received with a time delay of 0.50s after the original
sound is emitted.

(i) Calculate the distance between the submarine and the other object.
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(i) Another pulse of sound is emitted through the_ ai \he submarine is on the surface.

An echo is received from a second object iS'In the air. This echo is received 0.50s
after the pulse of sound is emitted.

Compare the distance of the ject from the submarine with the distance
calculated in (b)(i). Tick one bo reason for your answer.
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(a) Water molecules escape o the atmosphere from water boiling in a pan. Water molecules
evaporate from the surface of a bowl of cool water and also escape to the atmosphere.

State two ways in which baoiling is different from evaporation.
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(b) Fig. 4.1 shows a heater in a metal block.
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and it is switched on for 4.0 minutes. The metal block has a
0J/(kg°C) and a mass of 5.0kg.

The power of the h
specific heat cap

Calculate th rature of the block. Assume all the thermal energy from the
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[Total: 6]



Fig. 5.1 shows a cross-section of the inside of a vacuum flask containing a cold liquid. The walls of

the vacuum flask are made ol glass.
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(a) The vacuum flask is being used to keep a hiquid cool on a hot day.

Explain how the labelied features ot the vacuum flask keep the liquid cool by reducing thermal
energy transfer. Include the names of the processes involved.
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(a) Fig. 6.1 shows wavefronts of a wave approaching a narrow gap and passing through the gap.
I'he wavelength is 4.
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(i) State the name of the process that occu&e wave passes through the gap.

............. dl . °'h—‘“ 0 [1]

(i) A wave with a wavelength ;

On Fig. 6.2, draw three ronts for this wave as il approaches the gap and three
maore wavefronts as t continues beyond it. (3]
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(b) Table 6.1 shows 5 dilferent types of electromagnelic wave.
In the blank column in Table 6.1, write the numbers 1 to 5 to show the order of wavelength.
Write 1 for the wave with the shortest wavelength and 5 for the wave with the longest
wavelength. [2]
Table 6.1

type of electromagnetic wave  order of wavelength |

gamma rays l
light &
microwaves <

ultraviolet | R
X-rays 2
O

(c) (i) Stlale the speed of radio waves in air.

....................................................................................................................... (1]
(i) Aradio station transmits radio waves wi uency of 96 MHz.
Calculate the wavelength of these ra vaves.
C = ,f > A
= < Q®
wavelength = I 2 Ao RN (3]

[Total: 10]



Fig. 7.1 shows light approaching a boundary between two materials at speed v. The speed of the
light after crossing the boundary is 1.3v.

boundary

(b) Calculate the angle of refraction.
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Fig. 8.1 shows a 240V mains supply connected to an air-conditioning unit and a freezer. A fuse X
Is placed in the circuit as shown.
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The freezer has an operating power of 700 W.

(a) Calculate the current in the freezer. &0
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the air-conditioning unitis 7.5A.

(b) The maximum operati

Fuses of current .3A 5A 10A, 13A and 30A are available.

Suggest@ s
A

fuse ratiny ...... 3" i o A B8 R B B R R A A S

for fuse X. Give two reasons for your answer.
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(c) Atuse is made out of a short length of wire.

Explain why fuses of a higher rating are made of thicker wire.
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(d) Electrical energy can be aobtained from renewable and non-renewal@ources of energy.

(i) State two renewable sources of energy.

Source 1 ... W\‘:“‘ ................................... l’jd by dolbe , comey
~ N\ .
Source 2 .......... tdat i\ (2]
(ii) State one social, economic or environme advantage of one of your answers to
)
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[Total: 11]



(a) Fig. 9.1 shows an electrical component.
&2
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Fig. 9.1

State the name of the component shown in Fig. 9.1. L&vl\fd"(’wn"m““’" [1]
Lo
{b) In the space below, write down the truth table for a NOR gate. -
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(c) Fig 9.2 shows the connections between two logic gates.
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Fig. 9.2
Complete the truth table shown in Table 9.1 for this combination of logic gates.

Table 8.1

inputs

[3]

[Tolal: 7]



10.
Fig. 10.1 shows a simple alternating current generator.
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(a) On Fig. 10.2. sketch a graph to show ectromotive force (e.m.f.) induced vanes with
time for ope_revolution of the coil. at the coll starts in the horizontal position, as

shown in Fig. 10.1.
Label the points on the time @where the coil has completed 1/4 revolution and

3/4 revolution.
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(b) Explain why an e.m.f. is induced only when the coil is turning.

(c)

(d)
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11.

(a) Americium (Am) is a radioactive isotope. A nucleus of americium contains 95 protens and
146 neutrons. It decays by emitting an «-particle to form a nucleus of an isotope of neptunium

iy W+ 16 = 2w

Write down the nuclide equation for the decay of americium to neptunium.
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‘nall electrodes with a small voltage
ed by a-particles so that there is a

(b) lonisation smoke detectors contain americium a
between them. The air between the electrode
small eiectric current between the electrodes.

(i) Suggest and explain the effect o
smoke detector.
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(i) Stggest ns for using an «-particle emitter in a smoke detector.
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(Total: 7]



