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FORMULAE
You may find the following formulae useful.

average velocity = displacement
time

v s
t

=

acceleration = change in velocity
time

a v u
t

= −( )

force = mass  acceleration F = m a

change in potential = mass  gravitational field strength  change in height PE = m  g  henergy

kinetic energy = ½  mass  (velocity)2 KE = ½  m  v2

electrical energy = voltage  current  time E = V  I  t

power = work done
time taken

P W
t

=

work done = force  distance moved in the direction of the force W = F  s
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1. The diagram shows a lithium atom.

(a) Use words from the box to complete the sentences.
  Each word may be used once, more than once or not at all.

electrons         ions neutrons protons

  The particles in orbit around the nucleus are called .....................................................

  This nucleus contains .............................................. and ..............................................
(3)

(b) Complete the sentence by putting a cross ( ) in the correct box.

negative

The charge on this nucleus is neutral

positive
(1) Q1

(Total 4 marks)
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2. The figure shows a roller coaster ride and the energy flow diagram for the roller coaster 
car.

(a) 100 units of energy are supplied to the motor which lifts the car up to A.
  How many units of energy are lost as heat before the car reaches A?

number of units lost before A = .........................................
(1)

(b) At A, the motor is switched off and the car carries on moving along the ride.
  Complete the sentence by putting a cross ( ) in the correct box.

  gravitational potential energy only

At A, the roller coaster car has gained kinetic and gravitational potential energy

  kinetic energy only
(1)

A
A is the top of the ride

B is at the start level

100 units of 
energy to 
the motor 

car
B

start

at A the car has 
80 units of energy

10 units of 
energy lost

energy lost 
as heat

A B
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(c) The car loses 10 units of energy as it goes between A and B.
  How many units of energy does the car still have at B?

number of units of energy at B = .....................................
(1)

(d) How does the roller coaster car lose energy between A and B?
  Explain your answer.

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

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

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

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

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

.......................................................................................................................................
(2) Q2

(Total 5 marks)
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3. The diagram shows stages in electricity generation at a nuclear power station.

(a) Use a word or words from the diagram to complete each of the boxes A and B.

(2)

(b) State one advantage a nuclear power station has over a fossil fuel power station.

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

.......................................................................................................................................
(1)

boiler

reactor

turbine

condenser

generator

control
rods

steam

nuclear power station

nuclear
reactor

steam A

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

B

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

electricityrotation
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(c) Inside the nuclear reactor, a chain reaction produces heat and some waste products.
  These waste products will remain dangerous for many years.

  (i) The splitting of a uranium-235 nucleus in this process is called

................................................................................................................................
(1)

  (ii) Why are the waste products dangerous?

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

................................................................................................................................
(1)

  (iii) Why will the waste products remain dangerous for many years?

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

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

................................................................................................................................
(1) Q3

(Total 6 marks)
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4. Alex flies a Boeing 777 over a city at night. 
The plane’s anti-collision lights flash once every second. 
The photograph shows several seconds of his flight from left to right.

(a) (i) The plane’s average speed between A and B is 220 m/s.
   Use the equation below to calculate how far Alex’s plane travels from A to B.

distance = average speed  time

distance = ......................................  m
(2)

  (ii) The photograph shows the plane as it accelerates from left to right.
State two pieces of evidence in the photograph which suggest that the plane is 
accelerating.

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

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

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

................................................................................................................................
(2)

A

B
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weight

thrust

(b) The photograph below shows Alex’s plane as it flies at constant speed and constant
height.

  Two of the forces acting on the plane are shown.
  The other two forces acting on the plane are lift and air resistance.

  Complete the photograph accurately to the same scale by adding

  (i) a force arrow for the lift, labelled L.

  (ii) a force arrow for the air resistance, labelled R.
(2) Q4

(Total 6 marks)
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5. (a) Darren has been charged up using a Van de Graaff generator. 
  His teacher tells him he is negatively charged.

  State why his hair stands on end.

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

.......................................................................................................................................
(1)

(b) Bev combs her hair with a plastic comb. 
  Bev’s hair also gains a negative charge and her hair stands on end.

  Explain how Bev’s hair gains a negative charge.

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

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

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

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

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

.......................................................................................................................................
(3) Q5

(Total 4 marks)
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6. Safety engineers investigate car crashes. 

(a) First the safety engineers accelerate a car.
  The car contains a test dummy which has a mass of 80 kg.
  The average acceleration of the test dummy is 7.5 m/s2.

  Calculate the average accelerating force acting on the test dummy. 
  State the unit. 

force = ...........................  unit = ...........................
(3)

(b) Next the safety engineers crash the car into a wall.

  The car hits the wall at 25 m/s.
  The car takes 0.12 s to stop.
  Calculate the average acceleration of the car.

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

(2)

TOTAL FOR PAPER: 30 MARKS
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