
1 Fig.1.1(a) shows a measuring cylinder, containing some water, on a balance.

Fig.1.1(b) shows the same arrangement with a stone added to the water.

Fig.1.1

(a) Which two readings should be subtracted to give the volume of the stone?

reading ......................and reading ......................[1]

(b) Which two readings should be subtracted to give the mass of the stone?

reading ......................and reading ......................[1]

(c) In a certain experiment,

mass of stone = 57.5g,

volume of stone = 25cm3.

(i) Write down the equation linking density, mass and volume.

[1]

(ii) Calculate the density of the stone.

density of stone = ........................[3]
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2 (a) The two circuits shown in Fig. 2.1 each contain two resistors and a battery.

  Complete the statement under each circuit.

R1

R2 R4

R3

  Resistors R 1 and R2 are Resistors R 3 and R4 are

  connected in ………………………… connected in ………………………… [1]

Fig. 2.1

 (b) A student connects the circuit shown in Fig. 2.2. The resistance of the 12 V battery is so 
low that it can be ignored.

280 Ω
12 V

200 Ω

A

B

Fig. 2.2

  (i) Calculate the total resistance in the circuit.

 resistance =  ............................................ Ω [2]



  (ii) Calculate the current delivered by the battery.

 current =  ................................................ [4]

  (iii) Calculate the potential difference (p.d.) across the 200 Ω resistor.

 p.d. =  ............................................. V [2]

  (iv) Describe how the student could check whether the p.d. across the 200 Ω resistor is 
the same as you have calculated. Include the name of the instrument he would use 
for this.

[2]

[Total: 11]
3 Fig. 3.1 is a diagram of a transformer.

12 V
a.c.

30 turns 300 turns

V a.c. voltmeter

Fig. 3.1

 (a) (i) On Fig. 3.1, clearly label the core of the transformer. [1]

  (ii) Name a suitable material from which the core could be made.

 ............................................................................................................................ [1]

  (iii) State the purpose of the 
core.
 ............................................................................................................................ [1]

 (b) Calculate the reading on the voltmeter.

voltmeter reading =  ............................................. V [3]

[Total: 6]



4 Fig. 4.1 shows a car with a dummy driver before and after a collision test.

Fig. 4.1

The mass of the dummy driver is 90kg. The impact time to reduce the dummy’s speed from
45m/s to zero is 1.2s.

(a) Calculate

(i) the momentum of the dummy just before impact,

momentum =.....................................

(ii) the average force on the dummy during impact.

force =.....................................
[4]

(b) State the main energy transformation during the collision.

......................................................................................................................................[1]

(c) Calculate how much of the dummy’s energy is transformed during the collision.

energy =..................................... [3]

just before impact
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V = 0 m/s



5 In an experiment, different weights are hung on the end of a spring, and the length of the
spring is measured. The results are as follows.

(a) What is the length of the unstretched spring?

length of unstretched spring = ............ mm  [1]

(b) Some of the extensions have been calculated for you.

Complete the table by writing in the remaining extensions. [2]

(c) (i) On the graph grid of Fig 5.1, plot the values from your table.

Fig. 5.1
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(ii) Draw the best straight line through your points.

(iii) The experimenter has read one of the lengths incorrectly.

1.  Which one is it? ...................................................................................................

2.  What do you think the length reading should have been? ........... mm
[5]

(d) The spring is now attached to a block resting on a rough surface, as shown in Fig.5.2.

Fig. 5.2

As the pulling force is increased, the block just starts to move to the right when the
spring is 68mm long.

(i) What is the extension of the spring when it is 68mm long?

extension = .......... mm

(ii) Use your graph to find the force that causes this extension.

force = .......... N

(iii) What is the value of the friction force as the block starts to move?

friction force = .......... N
[4]
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6 Fig.6.1 shows a device used to generate electricity. Water entering at the top turns the
wheel. A generator connected to the wheel produces electric current.

Fig.6.1

(a) State the two main energy changes that take place in this device as water starts to
flow.

1. ......................................................................................................................................

2. ................................................................................................................................ [2]

(b) The change in the potential energy of the water every second is 2000J. The electrical
energy output is 1200J every second.

Calculate the efficiency of the process.

efficiency = ............................................ [2]

(c) State two ways in which the device wastes energy.

1. ......................................................................................................................................

2. ................................................................................................................................ [2]
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7.      Fig. 7.1 illustrates one country’s system for transmitting electricity around the country, from
the power station to people’s houses.

Fig. 7.1

(a) At different points in this system, the voltage is 220V, 11000V or 132000V. At the three
places marked on Fig. 7.1, write in the appropriate value of the voltage. [3]

(b) State one advantage of using high voltages for the transmission of electricity.

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

......................................................................................................................................[1]
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8 Fig.8.1 shows a hydroelectric power station. Water from the lake is used to produce
electricity in the turbine house.

Fig.8.1

(a) State where the water in Fig.8.1 has the least potential energy.

.................................................................................................................................... [1]

(b) In 30 minutes, the water loses 5.0 × 10 9 J of energy and 4.5 × 10 9 J of electrical energy
is produced in the turbine house.

(i) Calculate the efficiency of the energy conversion.

efficiency = ..........................[1]

(ii) Calculate, in watts, the electrical power output from the turbine house.

power = ...........................W [3]

(c) Some power stations burn coal to produce the same electrical power output. State one
advantage of the hydroelectric power station.

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

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

.................................................................................................................................... [1]

(d) State one harmful effect that the hydroelectric power station may have on the
environment.

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

.................................................................................................................................... [1]
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9 (a) Fig.9.1 shows the same vertical force of 200N exerted by a cyclist on the pedal of a
bicycle in three different positions A,BandC.

Fig.9.1

State the position, A,BorC, in which the force exerts the largest moment about the
pivot.

Give a reason for your answer.

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

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

.................................................................................................................................... [2]

(b) Fig.9.2 shows a support for a leg in plaster and Fig.93 shows a simplified diagram of
the forces acting on the leg.

Fig.9.2 Fig.9.3

Calculate the force Fneeded to keep the leg in a horizontal position.

F= ............................. [3]
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10

10 Fig. 10.1 shows a hand-operated hydraulic press.

Fig. 10.1

A force is applied downwards at Xas shown. Piston Q rises in the slave cylinder. The area of
piston P is 20 cm2 and the area of piston Q is 400cm2.

(a) Explain, in detail, how pushing Xdownwards causes piston Q to rise. State clearly what
happens to valve A and to valve B. [5]

(b) Piston P exerts a downward force of 300N on the oil.

(i) Calculate the pressure, in N/cm2, exerted by piston P on the oil.

(ii) State the value of the pressure in the slave cylinder.

(iii) Calculate the force exerted by the oil on piston Q.
[5]

(c) Piston P moves down 5cm.

(i) Calculate the volume of oil that moves out of the master cylinder.

(ii) Calculate the distance that piston Q rises.
[2]

(d) AfterXin Fig. 10.1 is pushed down, it is lifted up again.
State what happens, as Xis lifted, to valve A, to valve B and to the piston Q. [2]

(e) State why oil, not air, is used in the hydraulic press. [1]
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