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FORMULAE

You may find the following formulae useful.

) displacement s
average velocity = ———— y=—
time t
. change in velocit v—u
acceleration = £ - Y a= v=u)
time t
force = mass x acceleration F=mxa
momentum = mass x velocity p=mxy

change in potential _ mass x gravitational field strength x change in height PE=mxgxh

energy

kinetic energy = % x mass x (velocity)? KE =" xmxV

electrical energy = voltage x current x time E=VxIxt
work done w

power = —— P=—
time taken t

work done = force x distance moved in the direction of the force W=Fxs

2
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1. Some foods last longer if they are irradiated with gamma radiation.
The gamma radiation kills some of the bacteria which cause food to ‘go off”.
Center for Consumer Research
(a) Gamma radiation is one of the three types of radiation shown in the table.
Complete the table.
type of o ionising
radiation what it is charge ability stopped by
alpha helium nucleus strongest thin paper
. . fe f
beta negative medium alewmm o
aluminium
gamma electromagnetic wave weakest thick lead
(&)
(b) Alpha and beta radiations are more ionising than gamma rays.
However, gamma rays are used to irradiate the food.
Give two reasons why.
REASON T ottt ettt
REASOM 2 .ttt
? Q1
(Total 5 marks) 7
J
3
A0 T O Turn over
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2. Asum is going on holiday.
He pulls his suitcase 50 m through the airport terminal.
He uses a horizontal force of 23 N.

(2

—_—

; d
/ffj C
d 4!

(a) Calculate the work done by this force on the suitcase.

=2

WOrk done =........eeueeeeeeeeeeennnnn.

(b) Asum takes 28 s to walk the 50 m.

Calculate the power used to pull the suitcase by the force of 23 N.

State the unit in your answer.

(Total 5 marks)

Leave )
blank
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3. Editha has a new car.
Its engine provides a driving force of 5000 N.
At one speed, the drag force acting on it is 3500 N.
(a) Calculate the resultant force.
resultant force =.........cooceeverienieniiieniee N
1)
(b) This free-body force diagram shows the forces acting on the car.
< . >
3500 N car 5000 N
Draw the resultant force to the same scale on the diagram below.
°
car
1)
(¢) The car has a mass of 1350 kg.
Calculate the acceleration of the car produced by this resultant force.
ACCEIETATION =....o.vveeeeeeeeeeeceeteee et m/s?
3 Q3
(Total 5 marks) 7
J
5
A O O Turn over
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4. The world’s first full-scale nuclear power station was
opened in 1956 in England.

(a) At that time, scientists and politicians believed
that every new power station built after 1965

would be nuclear.

In fact, by the 1990s

e only 16 nuclear power stations had been
built in the UK

e politicians were encouraging scientists to find alternatives to nuclear power

(1) State one disadvantage of nuclear power stations which could have caused this
change in thinking.

(i1) By 2007, opinion had changed again.
Nuclear power stations appeared to be back in favour.

State one advantage of nuclear power stations which could have caused this
change in thinking.

H 3 4 9 7 2 A 0 6 1 2




( LeaveW
blank
(b) The reaction which is used in nuclear power stations is fission.
This releases energy by the splitting of uranium nuclei by neutrons.
Nuclear fusion is another type of nuclear reaction.
Describe the process of nuclear fusion.
3
(c) Explain why there are no nuclear fusion power stations yet.
@ Q4
(Total 7 marks) _]
|\ J
7
A O O Turn over
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5. Usma is working on some facts about raindrops.
She wants to find out about the energy changes of a falling raindrop.

raindrop facts

diameter = 0.40 cm
mass = 0.035¢
distance it falls = 1200 m

(a) Calculate the change in gravitational potential energy (GPE) of a raindrop when it falls

1200 m to the ground.

Gravitational field strength = 10 N/kg

(b) State the kinetic energy of a raindrop just before it hits the ground.
You may assume that none of the energy changes to thermal energy.

(c¢) Show that the theoretical velocity of the raindrop just before it hits the ground

is between 150 m/s and 160 m/s.

(&)

Leave )
blank
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(d) Measurements show that the actual velocity at which the raindrop hits the ground is
8.8 m/s.
Explain why the measured value of the velocity is much lower than the theoretical
velocity.
2 Q5

(Total 8 marks) _]

TOTAL FOR PAPER: 30 MARKS
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