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FORMULAE

You may find the following formulae useful.

energy transferred = current x voltage x time E=1IxVxt
pressure x volume = constant pxVi= pyxV,
ressure
, P = constant Pr_P
kelvin temperature I, T,
1 1
frequency = ———— f==
time period T
work done w
power= —— P=—
time taken t
energy transferred /4
power = gy P="
time taken t

Where necessary, assume the acceleration of free fall, g = 10 m/s%.
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A model train travels between two stations. The velocity—time graph shows the train’s
motion.
velocity
A B
0 .
time
(a) (i) State in which part of the journey A, B or C the train is decelerating.
1)
(i) Explain your answer.
1)
(i11)) What does the graph show about the deceleration?
1)
(b) (i) What feature of the graph represents the distance travelled between the two
stations?
1)
(i) A second train travels between the two stations at a constant velocity. It takes the
same time as the first train. On the axes above, draw a line showing the motion
of the second train.
3 Q1
(Total 7 marks) T
J
3
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2. A student connects a series circuit as shown.

(a) (1) The switch is closed. Name two components in the circuit, other than the lamp,
which affect the size of the current.

(b) You are asked to connect a second lamp so that each lamp can be switched on and off
independently. Show, by drawing on the circuit above, how this can be done.

2

(Total 6 marks)

Leave )
blank
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(a) State the law of reflection.
1)
(b) A student is playing in goal in a football match. The window of a nearby building
reflects sunlight into his eyes.
e
ray of sunlight / window
(1) Complete the diagram to show the reflection of the ray from the front of the
window.
(2)
(i1)) What could you do to stop sunlight being reflected into the student’s eyes from
this window?
1)
(c) Light is part of the electromagnetic spectrum. If players are not protected from
some electromagnetic waves they can suffer ill effects. State which part of the
electromagnetic spectrum can cause
(i) skin burns
1)
(i1) blindness.
1)
(d) What do all parts of the electromagnetic spectrum have in common?
1l Q3
(Total 7 marks) T
J
5
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4. (a) The diagram shows an energy flow for a motorbike.
Fill in the gaps in the diagram.
20 000 J of
50000 J of kinetic energy
.................... energy
3
(b) The motorbike travels 2.0 km. The driving force is 700 N. Calculate the work done
in joules by this driving force.
Work done = ..o J
3) Q4

(Total 6 marks)
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5. (a) A student has a dynamo on her bicycle. When the front wheel turns, a magnet rotates
within coils of wire and a lamp on the bicycle lights up.

T

rotating
magnet

coils of wire\% %/ coils of wire
N S

Explain how the rotation of the magnet causes the lamp to light.

(Total 4 marks) T

/

7
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6. (a) The diagram shows a lorry. It is travelling in a straight line and it is accelerating. The
total forward force on the lorry is F and the total backward force is B.

(ii1) An unbalanced force of 15000 N acts on the lorry. The mass of the lorry is
12 500 kg. Calculate the lorry’s acceleration and give the unit.

Leave )
blank
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(b) Another lorry is travelling at a steady speed. Explain how this lorry can be accelerating
even though its speed stays the same.

(c) The thinking distance is the distance which a vehicle travels in the driver’s reaction
time. The braking distance is the distance which a vehicle travels when the brakes
are on.

(1) State one factor which increases the thinking distance.

(Total 10 marks)

Leave )
blank
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7. A wire carries a current. The wire is perpendicular to a magnetic field. A force acts on
the wire and the wire moves.

(a) This effect is used in a d.c. motor.

(1) What does the abbreviation d.c. stand for?

(b) Professor J A Fleming invented a rule to describe the directions involved in this effect.
It is known as Fleming’s left-hand rule.

Complete the sentences.

The first finger points in the direction of the .......c.ccccceveiiiniininnen. which is
from ..ooeeie, 110 J USRS

The second finger points in the direction of the ...........ccceevevveriieenenn. which is
from ..oceeevieni £O ceieee e

The thumb points in the direction of the ...........ccoceeverereenenne. .
)

Leave )
blank
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(c) State two ways in which the force acting on the wire can be increased.
L ettt et h e bttt eat e s bttt e h b e sb et et e bt et
2 ettt —e ettt ete et e et e eatete e tean e e st eteen e e bt enteen e e teenteeste st entenseenteentenneenteas
@ Q7

(Total 9 marks)

QUESTION 8 IS ON THE NEXT PAGE
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8. (a) The diagram shows a ray of light directed at a semicircular glass block.

ray of light

(i) Name line X.

(0))
(i1)) Which angle a, b, c, d, e or fis an angle of incidence?

ey
(i11) Name angle b.

1

(iv) State an equation which relates angle of incidence, angle of refraction and
refractive index of glass.

()
(v) Atpoint Y light passes from air to glass but refraction does not take place.
How can you tell this from the diagram?
(0))
(vi) Why does refraction not take place at point Y.
0y

Leave )
blank




(b) Glass with a critical angle of 42° was used to make the blocks shown below.

(1) Complete the diagram to show how the ray of light passes through the rectangular
glass block and out into the air.

e

(i1)) Complete the diagram to show how the ray of light passes through the triangular
glass block and out into the air.

(&)

2

(Total 11 marks)
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9.

(a) The diagram shows a waterfall.

height of
waterfall

Complete the boxes to give the main energy transfer that takes place between the top
of the waterfall and just before the bottom.

energy of the water energy of the water

2
(b) The scientist J P Joule measured the water temperature at the top and the bottom
of waterfalls. He found that the temperature of the water was always higher at the

bottom.

(1) Suggest a reason for the temperature increase.

(i1) Suggest the relationship between the temperature increase and the height of the
waterfall.

Leave )
blank




(c) Waterfalls sometimes cause rocks to fall. The table gives the speed and the kinetic

energy of a falling rock.

Speed (m/s)

3.0

5.0

8.0 | 10.0

13.0

Kinetic energy (kJ)

0.2

0.7

1.7 | 2.7

4.6

(1) On the grid draw a graph of kinetic energy against speed. Label the axes, use

appropriate scales, and draw a curve of best fit for your points.

(6

(i1) Use your graph to find the kinetic energy in kilojoules of the rock when its speed

is 12 m/s.

Kinetic energy =

4y

(Total 11 marks)

Leave A
blank
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10. The diagram shows the structure of one type of bicycle pump.

handle piston cylinder valve

_

(a) Circle two words in the box which best describe the motion of the molecules in the
air in the cylinder.

backwards constant fast forwards
random regular slow steady
1)
(b) Explain how the molecules exert a pressure on the inside of the cylinder.
3

Leave )
blank
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(¢) (i) The pressure inside the pump is 150 kPa when the volume of air in the cylinder
is 90 cm®. Use the equation

piVi=p.Vs

to calculate the pressure in kPa when the air is compressed to a volume of
50 cm®.

L ettt h e bbbt a e n et et et ettt ebeeaeenes
2 ettt bttt et e a e a et e et e b b et e e aeene e Rt e st et e te b enbenteeaeeneeneenes
(2)
(ii1)) Name the unit which is represented by the symbol kPa.
1)

(Total 9 marks)
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11. (a) Uranium-234 is radioactive. It emits alpha particles and decays to thorium-230.
Complete the nuclear equation for this decay.

2

(b) Geiger and Marsden studied the structure of atoms. The diagram shows part of the
equipment which they used.

sheet of gold foil

source of alpha particles \

block of lead
narrow beam of alpha particles

(i) The block of lead helped to shield the scientists from radiation. What was its
other purpose?

(i) Most of the alpha particles went straight through the gold foil. What explanation
did the scientists suggest for this?

Leave )
blank

N 2 6 2 6 3 A0 1 8 2 0




(ii1) Some of the alpha particles were deflected. What explanation did the scientists
suggest for the deflection?

(iv) Only a small proportion of the alpha particles deflected through a large angle.
What explanation did the scientists suggest for the proportion being small?

(v) Some alpha particles were deflected less than others. What two reasons did the
scientists suggest for this?

(vi) The alpha particles were detected when they hit a zinc sulphide screen. How did
the scientists know that an alpha particle had hit the screen?

(Total 10 marks)
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