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EQUATIONS
You may find the following equations useful.
energy transferred = current x voltage x time E=IxVxt
pressure X volume = constant p, XV, =p,xV,
1 f 1
frequency = v period T
work done w
power = —————— p=—
time taken t
energy transferred w
power = , P=—
time taken t
) 2 x orbital radius _2xXmXxr
orbital speed = - - VZ—
time period T
ressure [
_pressure constant =22
temperature L 0
change in momentum
force = .
time taken
o %
Where necessary, assume the acceleration of free fall, g = 10 m/s2. s
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Answer ALL questions.
< 1 (a) Which of these is a scalar quantity?
= (M
0 0 A weight —
B
E 1 B mass —
g [0 € momentum —
SISESIS L] D velocity —
g
o (b) Which of these is a vector quantity?
e (1)
[J A acceleration —
[0 B temperature —
[ € charge —
[0 D density —
(c) The diagrams show the forces acting on four balls falling in air.
Which diagram shows a ball decelerating as it falls?
(1)
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(Total for Question 1 = 3 marks)
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2 (a) Astudent passes a thick wire vertically through the centre of a horizontal card.

He then passes a current through the wire in an upwards direction, as shown in
the diagram.

NOTWRITEINTHISAREA
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(i) On the diagram, draw the shape and direction of the magnetic field produced
by the current in the wire.
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(i) Describe a method that the student could use to show that a magnetic field is
produced by the current in the wire.
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(b) In arelay, an electromagnet is used to operate a switch.
The diagram shows how the relay is used to turn a lamp on and off in another circuit.
contacts
pivot
soft iron
armature
relay circuit
ik =|
switch
(i) The table gives some statements about how the relay works.

Put numbers in the boxes to show the correct order sequence needed to turn on

the lamp.

One has been done for you.

(3)
Statements Order
the switch is closed
the lamp is on 6
the armature is attracted
the contacts are pushed together
the electromagnet is magnetised
the armature rotates
.
6
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(i) Explain why the lamp turns off when the switch is opened.

NOTWRITEINTHIS AREA

(Total for Question 2 = 10 marks)
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3 A teacher uses this apparatus to demonstrate atmospheric pressure.
metal can— |
water
The teacher puts a small amount of water into a metal can and heats it until the water boils.
(a) Describe what happens to the water particles inside the can when the water is heated.
(2)
(b) Water in the can boils to form steam.
Describe how the arrangement of particles in the water differs from the arrangement of
particles in the steam.
You may draw diagrams to help your answer. )
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( )

(c) The teacher quickly inverts the can containing boiling water into a bowl of cold
water, as shown in the diagram.

large bowl of
cold water

ONOTWRITEINTHISAREA

When the can is inverted in the cold water, the can collapses.

Use ideas about particles and pressure to explain why the can collapses.

(Total for Question 3 = 7 marks)
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4 This question is about electric charge.
(@) When a balloon is rubbed with a cloth, the balloon becomes negatively charged.

Tick (v') the two correct statements in the table.
(2)

Statement Tick

negatively charged particles move from the cloth onto the balloon

positively charged particles are rubbed off the balloon

negatively charged particles on the balloon are protons

the cloth becomes positively charged

(b) When petrol passes through a delivery pipe, electrostatic charge can build up as
shown in the diagram.

delivery
pipe

petrol
tank

petrol

() Give a reason why a build-up of charge can be dangerous.
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(c) The diagram shows coffee granules passing through a funnel into a container.

As the granules pass through the funnel, they gain an electrostatic charge and
spread out as they fall.

funnel

granules

NOTWRITEINTHIS AREA

container

\-'

Explain, in terms of charges, why the granules spread out.

(Total for Question 4 = 6 marks)
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5 A student uses a dog whistle to produce a high frequency sound wave that cannot be
heard by humans.

(a) State the frequency range for human hearing.

(b) The student uses an oscilloscope to display the sound wave.

() Name the other piece of apparatus the student would need in order to display
the sound wave.

(ii) Describe how the student should use the apparatus to determine the
frequency of the sound.
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( )

(iii) The student obtains this trace on the oscilloscope.

NOT WRITE IN. THIS AREA
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On the grid, draw a trace of a quieter sound with double the frequency.
(2)

(Total for Question 5 = 8 marks)
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6 (a) The table shows how the activity of a sample of plutonium-238 varies with time.

Time in years 0 50 100 150 200 250

ActivityinBq = 980 660 450 305 205 140

(i) Plot a graph of activity (y-axis) against time (x-axis).
(4)

(i) Draw the curve of best fit.
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(iii) Use your graph to find the half-life of plutonium-238.

Show your working.
(2)

half-life = .. years
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(b) Plutonium-238 transfers thermal energy as it decays. This energy is used to power
heater units in spacecraft.

The diagram shows a module from a heater unit.

| plutonium-238 pellet

solid ceramic block — | _____

(i) Plutonium-238 transfers thermal energy at a rate of 0.56 W for every gram of
plutonium.

Calculate the rate of thermal energy output from a pellet of plutonium-238
with mass 2.7 g.
(1)

rate of thermal energy output = ...

(ii) When plutonium-238 decays, it only emits alpha particles.

Explain why a technician can hold a module from the heater unit safely in
their hand.
(2)
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(c) A space probe called Cassini was sent to the planet Saturn on a mission that
lasted several years.

Plutonium-238 was used to generate electricity on Cassini.

Explain why it was important to use plutonium-238 rather than another isotope
with a shorter half-life.

ONOTWRITEINTHISAREA
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(Total for Question 6 = 12 marks)
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7 The table gives some measurements about a raindrop.

mass of raindrop 0.000 035 kg

distance raindrop falls 1200 m

speed of raindrop as it hits the ground 8.8 m/s

(@) (i) State the relationship between momentum, mass and velocity.

(1)
(i) Calculate the momentum of the raindrop as it hits the ground.
Give the unit.
(3)
momentum = ... unit o
(b) (i) State the equation linking gravitational potential energy, mass, g and height.
(1)
(i) Calculate the change in gravitational potential energy (GPE), when the
raindrop falls 1200 m above the ground.
(2)
GPE= J
(iii) State the kinetic energy (KE) of the raindrop as it hits the ground.
[assume no energy losses]
(1)
KE= J
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(c) (i) State the equation linking kinetic energy, mass and speed.

(1)

(ii) Show that the speed of the raindrop as it hits the ground would be about 150 m/s.
[assume no energy losses]

(3)

NOTWRITEINTHISAREA

(iii) Explain why the actual speed of the raindrop as it hits the ground is much less
than 150 m/s.
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(Total for Question 7 = 14 marks)
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