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FORMULAE
You may find the following formulae useful.
average velocity =

acceleration =

displacement
time

change in velocity
time

v=

s
t

a=

(v − u )
t

force = mass × acceleration

F=m×a

change in potential
= mass × gravitational field strength × change in height
energy

PE = m × g × h

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=

work done = force × distance moved in the direction of the force

2

*N33031A0212*

W
t

W=F×s
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1.

Mark had a bad accident in his car. He lost control on some ice and hit a lamp post.

(a) Mark explained that he could not steer the car. When he put the brakes on the car
skidded and hit the lamp post.
Why did Mark find it difficult to control the car on the ice?
.......................................................................................................................................
.......................................................................................................................................
(2)
(b) Mark was not hurt in the crash.
Give two safety features in the car that could have protected Mark during the crash.
1 ....................................................................................................................................
2 ....................................................................................................................................
(2)

Q1

(Total 4 marks)
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2.

(a) Phillip used an electrostatic generator to charge up his daughters, Annabel and
Claire.

Claire

positively
charged
metal dome

Annabel

Although Claire thought her hair looked good, she did not understand why it stood on
end when she was charged.
Complete the sentences below to help Claire understand why.
Choose the correct words from the box.
Each word may be used once, more than once or not at all.
like
electrons

unlike
protons

repelled
forces

attracted
atoms

positive
negative

When Annabel placed her hand on the positively charged metal dome
................................................ moved from her to the dome.
This left Annabel with a ................................................ charge.
Claire, who was holding Annabel’s other hand, also became charged.
The hairs on Claire’s head ................................................ each other because they
had ................................................ charges.
This produced ................................................ which pushed strands of hair
upwards and apart so that they stood on end.
(5)

4
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(b) Phillip noticed that he received an electric shock from his car when he got out and
closed the door.

(i) Explain why Phillip received a shock when he touched the door handle.
................................................................................................................................
................................................................................................................................
................................................................................................................................
(2)
(ii) Phillip noticed that he tended to receive a shock when the weather was dry, rather
than when it was raining.
Explain why.
................................................................................................................................
................................................................................................................................
(1)

Q2

(Total 8 marks)
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3.

(a) Amit had been revising nuclear power for his GCSE exams. He came across the
following diagram on nuclear fission.
fission fragment

n

U

n
n

Key:
n = neutron
U = uranium nucleus

fission fragment

(i) Explain what happens when nuclear fission of uranium occurs.
................................................................................................................................
................................................................................................................................
................................................................................................................................
(2)
(ii) The fission fragments move off with considerable speed.
What type of energy must they have?
................................................................................................................................
(1)
(b) Amit had heard, through classroom discussions, about some of the dangers of using
nuclear power. The table gives five dangers. Tick those that apply to the use of
nuclear power.
Produces greenhouse gases
Fuel rods remain radioactive for a long time after use
Affects the ozone layer
More accidents than other types of power station
Fuel rods could be used to help make nuclear weapons
(2)
(Total 5 marks)
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4.

(a) Yassi and her friends spent a day at a theme park. They went on the roller coaster.

The photograph shows Yassi and her friends beginning the descent.
(i) As they move down the slope their velocity increases.
Explain this in terms of energy.
................................................................................................................................
................................................................................................................................
(2)
(ii) As they continue with the ride, Yassi and her friends notice the heights of the
remaining peaks get smaller and smaller.
Explain why the heights of the peaks get smaller.
................................................................................................................................
................................................................................................................................
(2)
(b) To get to the top of the first peak an electric motor is used.
The motor works at a voltage of 600 V and a current of 25 A.
It takes 180 s for the motor to move the car to the top of the first peak.
Calculate the work done by the electric motor in moving the car to the top of the first
peak.
.......................................................................................................................................
Work done = ................................................................................................................J
(2)

Q4

(Total 6 marks)
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5.

(a) Ron and Pat work at the docks. Their job is scanning lorries for hidden items.
They have a new scanner that uses a radioactive source instead of X-rays.
The diagram shows the scanner in use.
detector
array

TANK
hidden items

radiation
source with
shield

detection
trolley

source
trolley

Different radiations have different abilities to penetrate and ionise.
Complete the table below to compare alpha, beta and gamma radiations.
Place one tick in each row of the table.
alpha

beta

gamma

most penetrating
least penetrating
most ionising
least ionising
(2)
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(b) Which source (alpha, beta or gamma) should be used in the scanner?
Explain the reason for your choice.
Source ...........................................................................................................................
Reason ..........................................................................................................................
.......................................................................................................................................
(1)
(c) The radioactive isotope used is cobalt-60.
This is its symbol.

60
27

Co

Fill in the table below to show the numbers of electrons, neutrons and protons in an
atom of cobalt-60.
number of protons

=

number of electrons =
number of neutrons =
(2)
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(d) Pat and Ron disagree about which scanner is better.

I think the X-ray scanner
was better.

I think that the cobalt-60
scanner is better.

Use the information below to compare the two scanners in terms of performance and
safety.
X-ray scanner

Cobalt-60 scanner

time taken to scan 1 lorry

105 s

7s

penetration through wood

23 m

40 m

penetration through iron

2.8 m

5.3 m

energy of source

300 keV

1300 keV

Performance
Better scanner is ...........................................................................................................
Reason ..........................................................................................................................
.......................................................................................................................................
(1)
Safety
Better scanner is ...........................................................................................................
Reason ..........................................................................................................................
.......................................................................................................................................
(1)

Q5

(Total 7 marks)
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