












Page seventeen

10. Cameras placed at 5 km intervals along a stretch of road are used to record

the average speed of a car.

The car is travelling on a road which has a speed limit of 100 km/h.  The

car travels a distance of 5 km in 2.5 minutes.

(a) Does the average speed of the car stay within the speed limit?

You must justify your answer with a calculation.

(b) At one point in the journey, the car speedometer records 90 km/h.

Explain why the average speed for the entire journey is not always the

same as the speed recorded on the car speedometer.

.........................................................................................................

.........................................................................................................

.........................................................................................................

.........................................................................................................
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11. An aeroplane on an aircraft carrier must reach a minimum speed of 70 m/s

to safely take off.  The mass of the aeroplane is 28 000 kg.

(a) The aeroplane accelerates from rest to its minimum take off speed in 2 s.

(i) Calculate the acceleration of the aeroplane.

(ii) Calculate the force required to produce this acceleration.

(iii) The aeroplane’s engines provide a total thrust of 240 kN.  An

additional force is supplied by a catapult to produce the

acceleration required.

Calculate the force supplied by the catapult.
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11. (continued)

(b) Later, the same aeroplane travelling at a speed of 65 m/s, touches

down on the carrier.

(i) Calculate the kinetic energy of the aeroplane at this speed.

(ii) The graph shows the motion of the aeroplane from the point

when it touches down on the carrier until it stops.

Calculate the distance travelled by the aeroplane on the carrier.
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12. The advertisement below is for a new torch.

(a) (i) Explain how a voltage is induced in the coil.

.................................................................................................

.................................................................................................

(ii) What is the effect of shaking the torch faster?

.................................................................................................

(iii) Draw the circuit symbol for a capacitor.

(b) When lit, the current in the LED is 20 mA . 

Calculate how much charge flows through the LED in 12 minutes.

[3220/402]

2

1

1

2

K&U PSMarks

DO NOT

WRITE IN

THIS

MARGIN

Space for working and answer

Space for symbol

coil
LED

springs

magnet

movement of magnet

Kinetic Torch
No batteries needed – magnet powered!

Bright white LED won’t burn out!
30-40 seconds of gentle shaking produces 10-15 minutes of light!

Capacitor holds the charge generated by passing the magnet through the coil.
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12. (continued)

(c) The torch produces a beam of light.

The diagram shows the LED positioned at the focus of the torch

reflector.

Complete the diagram by drawing light rays to show how the beam of

light is produced. 2
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13. An electric kettle is used to heat 0.4 kg of water.

(a) The initial temperature of the water is 15 °C.

Calculate how much heat energy is required to bring this water to its

boiling point of 100 °C.

(b) The automatic switch on the kettle is not working.  The kettle is

switched off 5 minutes after it had been switched on.

The power rating of the kettle is 2000 W.

(i) Calculate how much electrical energy is converted into heat

energy in this time.

(ii) Calculate the mass of water changed into steam in this time.
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14. The diagram represents the electromagnetic spectrum in order of

increasing wavelength.  Some of the radiations have not been named.

(a) (i) Name radiation: P ..............................................................

Q ..............................................................

R ..............................................................

(ii) Which radiation in the electromagnetic spectrum has the highest

frequency?

.................................................................................................

(b) Stars emit ultraviolet and infrared radiation.

Name a detector for each of these two radiations.

Infrared...........................................................................................

Ultraviolet.......................................................................................
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15. In June 2005, a space vehicle called Mars Lander was sent to the planet

Mars.

(a) The graph shows the gravitational field strength at different heights

above the surface of Mars.

(i) The Mars Lander orbited Mars at a height of 200 km above the

planet’s surface.

What is the value of the gravitational field strength at this

height?

.................................................................................................

(ii) The Mars Lander, of mass 530 kg, then landed.

Calculate the weight of the Mars Lander on the surface.
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15. (continued)

(b) The Mars Lander released a rover exploration vehicle on to the

surface of Mars.

To collect data from the bottom of a large crater, the rover launched a

probe horizontally at 30 m/s.  The probe took 6 s to reach the bottom

of the crater.

(i) Calculate the horizontal distance travelled by the probe.

(ii) Calculate the vertical speed of the probe as it reached the bottom

of the crater.

[END OF QUESTION PAPER]
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YOU MAY USE THE SPACE ON THIS PAGE TO REWRITE ANY ANSWER
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