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  

2	 The diagram shows the orbit of the Earth around the Sun.

Sun

EarthNOT TO  
SCALE

	 (a)	 (i)	 Draw the orbit of the Earth’s Moon on the diagram.
(2)

		  (ii)	 Draw the orbit of a comet on the diagram.
(2)

	 (b)	 Earth orbits the Sun in 365 days with an orbital radius of 150 000 000 km.

		  Calculate the Earth’s orbital speed in km/s.
(3)

orbital speed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  km/s
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  

	 (c)	 Which force keeps the Earth in orbit around the Sun?
(1)

	 A	 electrostatic

	 B	 gravitational

	 C	 magnetic

	 D	 nuclear

	 (d)	 Describe the evolution of the Sun from the first stage of its evolution to the final 
stage of its evolution.

(4)
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(Total for Question 2 = 12 marks)
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  

3	 The diagram shows a balloon with a mass attached held at rest just below the surface 
of a deep pool of water.

water

mass

balloon

air

	 (a)	 The balloon and mass are released.

		  The graph shows the velocity-time graph for the balloon and mass as they fall 
through the water.
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  

		  (i)	 Use information from the graph to determine the terminal velocity of the 
balloon and mass.

(1)

terminal velocity = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s

		  (ii)	 Explain how the balloon reaches terminal velocity.

			   You should use ideas about forces acting on the balloon in your answer.
(3)
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  

	 (b)	 (i)	 State the formula linking pressure difference, height, density and gravitational 
field strength.

(1)

		  (ii)	 Calculate the increase in pressure on the balloon when it has reached a depth 
of 25 m in the water.

			   [for water, density = 1000 kg/m3]
(2)

pressure increase = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pa

		  (iii)	At the surface, the atmospheric pressure on the balloon is 1.0 × 105 Pa.

			   Show that the total pressure on the balloon at a depth of 25 m is 3.5 × 105 Pa.
(1)

		  (iv)	At the surface, where the pressure is 1.0 × 105 Pa, the balloon has a volume 
of 0.46 m3.

			   Calculate the volume of the balloon at a depth of 25 m.
(3)

volume = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m3

(Total for Question 3 = 11 marks)
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  

10	 The diagram shows the forces acting on a firework at take-off.

thrust 28 N

weight 1.6 N

	 (a)	 (i)	 Calculate the magnitude of the resultant force on the firework.
(1)

magnitude of resultant force = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N

		  (ii)	 State the formula linking resultant force, mass and acceleration.
(1)

		  (iii)	The mass of the firework is 160 g.

			   Calculate the acceleration of the firework.
(3)

acceleration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s2
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  

		  (iv)	Explain how the acceleration of the firework changes between take‑off and 
running out of fuel.

			   You can assume that the thrust force stays the same as the firework burns 
the fuel.

(3)
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	 (b)	 The firework makes a sound with constant frequency.

		  As the firework moves upwards, people on the ground notice that the frequency 
of the sound they hear changes.

		  This is called the Doppler effect.

		  Explain how the Doppler effect causes the observed frequency of sound to 
change for the people on the ground.

(4)
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8	 (a)	 This apparatus is used to investigate acceleration.

trolley

floor

0.65 m

5 kg mass

pulley
string

		  The trolley starts from rest and accelerates.

				    mass of trolley = 0.87 kg 

				    acceleration = 7.9 m/s2

		  (i)	 State the equation linking unbalanced force, mass and acceleration.
(1)

		  (ii)	 Calculate the unbalanced force on the trolley.
(2)

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

		  (iii)	What is the direction of the frictional forces acting on the trolley?
(1)

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

		  (iv)	State two places where friction occurs as the trolley moves.
(2)

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

2 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 (i)	 State the equation linking gravitational potential energy (GPE), mass, g and height.
(1)

		  (ii)	 Calculate the change in GPE of the 5 kg mass as it falls to the floor.

			   [gravitational field strength = 10 N/kg]
(2)

change in GPE = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

		  (iii)	State the kinetic energy gained by the trolley and mass if there were no 
frictional forces.

(1)

kinetic energy gained = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

(Total for Question 8 = 10 marks)
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Turn over     

6	 The photograph shows a small glass ball used to investigate density and pressure.

	 (a)	 The mass of the ball is 19 g.

		  The density of the ball is 2.3 g/cm3.

		  (i)	 State the formula linking density, mass and volume.
(1)

		  (ii)	 Calculate the volume of the ball.
(2)

volume = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm3

	 (b)	 The ball is dropped into deep water and sinks to a depth of 560 cm.

		  (i)	 State the formula linking pressure difference, height, density and gravitational 
field strength.

(1)

 		  (ii)	 Calculate the increase in pressure at this depth.

			   [density of water = 1000 kg/m3]
(2)

increase in pressure = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pa

(Total for Question 6 = 6 marks)
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8	 The graph shows how the velocity of a parachute jumper changes with time.

60 –

40 –

20 –

0 –

Velocity 
in m / s

Time in s

0 20 40 60 80 100 120

A B

C

	 (a)	 At point A, the parachute jumper is falling at terminal velocity and has not yet 
opened her parachute.

		  (i)	 Which statement is correct about the parachute jumper at point A? 
(1)

			   A	 acceleration and air resistance are equal

			   B	 acceleration and velocity are equal

			   C	 weight and acceleration are equal

			   D	 weight and air resistance are equal

		  (ii)	 Which is the best estimate of the distance fallen by the parachute jumper 
from the start until point A? 

(1)
			   A	 50 m

			   B	 1300 m

			   C	 2300 m

			   D	 2700 m
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	 (b)	 The parachute jumper opens her parachute at point B.

		  Her velocity decreases until she reaches terminal velocity again at point C.

		  Explain this change in velocity. 
(4)
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

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

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

	 (c)	 After point C, the parachute jumper continues to fall at a constant velocity.

		  As she falls, energy is transferred from a gravitational store.

		  Which store is the energy transferred into? 
(1)

			   A	 chemical store

			   B	 gravitational store

			   C	 kinetic store

			   D	 thermal store

(Total for Question 8 = 7 marks)
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10	 (a)	 Diagram 1 shows a van accelerating along a horizontal road.

		  The horizontal forces acting on the van are shown.

driving force = 2500 N

force X

Diagram 1

		  (i)	 Force X opposes the motion of the van.

			   State the name of force X.
(1)

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

		  (ii)	 The resultant force acting on the van is 1500 N.

			   Calculate the magnitude of force X.

			   [assume X is the only horizontal force opposing the motion of the van]
(1)

force X = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N
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	 (b)	 Diagram 2 shows the resultant force acting on the van when it brakes.

resultant 
force = 14 kN

Diagram 2

		  (i)	 State the formula linking resultant force, mass and acceleration.
(1)

		  (ii)	 The mass of the van is 1900 kg.

			   Calculate the acceleration of the van when it brakes.

			   Give the unit.
(3)

acceleration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  (iii)	The van was travelling at an initial speed of 18 m/s before braking and coming to rest. 

			   Calculate the distance travelled by the van while it is braking.

			   [assume that the acceleration remains constant]
(3)

distance travelled = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m
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Turn over     

		  (iv)	Describe two factors that would increase the braking distance.
(2)

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

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

2. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

	 (c)	 When the van is fully loaded its mass increases to 2500 kg.

		  Calculate the time taken to bring the fully loaded van to rest when it is travelling 
at an initial speed of 18 m/s. 

		  [assume that the resultant force during braking remains at 14 kN]
(4)

time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s

(Total for Question 10 = 15 marks)
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8	 A student uses this apparatus to investigate how the efficiency of an electric motor 
varies with its input voltage.

joulemeter

electric motor

metre 
rule

1.0 kg mass

d.c. power 
supply

	 This is the student’s method.

	 •	 connect the electric motor to a d.c. power supply and a joulemeter

	 •	 attach a 1.0 kg mass to the electric motor using a length of string

	 •	 set the voltage of the power supply to 10 V and switch on the power supply

	 •	 switch off the power supply when the mass has been lifted through a distance of 50 cm 

	 •	 record the input energy to the motor from the joulemeter 

	 •	 calculate the energy transferred to the gravitational store of the mass 

	 •	 calculate the efficiency of the motor

	 The student repeats this process, setting the power supply to a different voltage 
each time.

	 (a)	 State how the student could improve the reliability of her results. 
(1)

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

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

	 (b)	 Give two control variables for the investigation. 
(2)

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

2 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

thealevelphysicstutor.comEdexcel IGCSE · Paper 1 4Ph1 1 · June 2020 · Question Paper · Mark SchemeEdexcel IGCSE · Paper 1 4Ph1 1 · June 2020 · Question Paper · Mark Scheme thealevelphysicstutor.com



*P65065A02036*
20

	
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

	
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

	
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

	
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

	
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

	
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

	 (c) 	Show that the gravitational store of the 1.0 kg mass increases by 5.0 J when it is lifted 
through a distance of 50 cm.

(2)

	 (d)	 The table shows the student’s results.

Power supply voltage 
in V

Joulemeter reading 
in J Motor efficiency (%) 

3.0 99.4 5.0

3.5 25.5 19.6

4.0 16.5 30.3

5.0 13.5 37.0

6.0 12.6 39.7

8.0 12.8 39.1

10.0 12.7

 		  (i)	 Calculate the motor efficiency when the power supply is set to a voltage of 10 V. 
(3)

efficiency = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %
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		  (ii)	 Plot a graph of the motor efficiency on the y-axis against the power supply voltage 
on the x-axis. 

(3)

		  (iii)	Draw a curve of best fit. 
(2)

		  (iv)	Using the graph, determine the minimum power supply voltage that will allow 
the electric motor to operate at maximum efficiency.

(1)

power supply voltage = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V

 (Total for Question 8 = 14 marks)
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9	 The photograph shows a whale jumping out of the surface of the sea.

(Source: © Alexander Baumann/Shutterstock)

	 (a)	 At the top of the jump, the whale’s velocity is 0 m/s.

		  The whale falls 2.2 m from the top of the jump to the surface of the sea.

		  Calculate the velocity of the whale when it hits the surface of the sea. 
(4)

velocity = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s
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	 (b)	 A resultant force causes the whale to slow down when it hits the surface of the sea.

		  (i)	 Draw an arrow to show this resultant force.
(1)

(Source: © Eugenia Petrovskaya/Shutterstock)

		  (ii)	 The resultant force acting on the whale is 18 000 N.

			   The mass of the whale is 4100 kg.

			   Calculate the acceleration of the whale.
(3)

acceleration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s2

(Total for Question 9 = 8 marks)
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10	  The diagram shows a device called a hydraulic lift.

	 The hydraulic lift consists of a tube of oil with a piston at each end.

piston X

oil

piston Y

cross-sectional area 
1.2 m2

57 cm

cross-sectional area 
4.8 m2

	 (a)	 Calculate the pressure difference between the bottom of piston X and the bottom 
of the oil. 

		  [density of oil = 820 kg/m3]
(3)

pressure difference = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pa

	 (b)	 A 24 kg mass is placed on piston X.

		  (i)	 Calculate the weight of the 24 kg mass.

			   Give the unit.
(3)

weight = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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		  (ii)	 Calculate the extra pressure on the oil due to the mass.
(2)

extra pressure = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pa

		  (iii)	The oil transfers the same extra pressure to piston Y. 

			   Calculate the force acting upwards on piston Y due to the extra pressure.
(3)

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

	 (c)	 Piston Y starts at rest, rises slowly and then comes to rest.

		  State how the following energy stores have changed from before the motion to 
after the motion is complete.

(4)

Energy store Change

gravitational potential energy 
of piston X

gravitational potential energy 
of piston Y

chemical energy of piston Y

kinetic energy of piston Y

(Total for Question 10 = 15 marks)
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  

4	 Diagram 1 shows an ice cube floating at rest in a beaker of water.

water

ice 
cube

Diagram 1

	 (a)	 State the value of the resultant force on the ice cube.
(1)

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

	 (b)	 Diagram 2 shows the ice cube pushed down into the water by force X.

		  The ice cube is at rest in this new position.

water

ice 
cube

force X

Diagram 2

		  (i)	 State the formula linking pressure difference, height, density and 
gravitational field strength.

(1)
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  

		  (ii)	 The bottom of the ice cube is 0.041 m below the surface of the water.

			   The density of water is 1000 kg/m3.

			   Show that the pressure difference between the bottom of the ice cube and 
the surface of the water is about 400 Pa.

(2)

		  (iii)	State the formula linking pressure, force and area.
(1)

		  (iv)	The area of the base of the ice cube is 0.0017 m2.

			   Calculate the upward force on the bottom of the cube from the water due to 
the pressure difference.

(2)

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

		  (v)	 Explain why the ice cube will accelerate upwards when force X is removed.
(2)

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

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

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

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

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

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

(Total for Question 4 = 9 marks)
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