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FORMULAE

You may find the following formulae useful.

energy transferred = current x voltage x time E=IxVxt
1 1
frequency = ——— f=—
time period T
work done w
power = ————— p=—
time taken t
energy transferred w
power = 9y P=—
time taken t
) 27 X orbital radius 2XT XTI
orbital speed = - - Ve—m——
time period T

(final speed)? = (initial speed)? + (2 x acceleration x distance moved)
VZ=u?+(2xaxs)

pressure x volume = constant p,xV =p,xV,
pressure P, _ b,
——————— =constant e
temperature T, T,
change in momentum (mv —mu)
force = - F=———
time taken t
change of wavelength  velocity of a galaxy A=ly AL v
wavelength speed of light Ao - Ao c

change in thermal energy = mass x specific heat capacity x change in temperature
AQ=mxcx AT

Where necessary, assume the acceleration of free fall, g = 10 m/s2
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Answer ALL questions.

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box £¢ and then mark your new answer with a cross [X.

1 A pencil has a weight of 0.16 N.

(@) What is the mass of the pencil?

] A 169
[J B 16g
[J € 1609
[0 D 16009

(b) The diagram shows the pencil with one end resting on a small block.

F
4 7.4cm pivot
< >
|
l‘ 3.7cm
0.16N

A finger provides an upwards force, F, to keep the pencil horizontal.
(i) The weight of the pencil is 0.16 N.
Calculate the moment of the weight of the pencil about the pivot.
Use the formula

moment = force x perpendicular distance from the pivot
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(ii) State the moment of the force F.

(iii) Show that force F is 0.080N.
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(Total for Question 1 = 6 marks)
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2 Asolid bar of chocolate is taken from a refrigerator.

(Source: © MarySan/Shutterstock)

(@) The temperature of the chocolate bar is 5°C.

Describe the arrangement and motion of the particles inside the chocolate bar.

(b) The chocolate is heated at a constant rate until the temperature reaches 45 °C.

The chocolate has a melting point of 32°C and a boiling point of 55°C.

(i) Describe the motion of the particles in the chocolate when the chocolate is at
a temperature of 45°C.

(ii) Which of these is used to measure the temperature of the chocolate?

O

|
|
|

O n w >

balance
ruler
stopwatch

thermometer
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(iii) Use the axes to sketch a graph of how the temperature of the chocolate
changes with time when it is heated from 5°C to 45 °C.

(3)
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3 The diagram shows the inside of an oscilloscope.
Electrons leave the electron supply and accelerate towards the screen.

The stream of electrons hits the screen.

- +
— 0 —

stream of electrons

electron
supply o |_| - -
positively charged screen
grid

(@) The grid is connected to the positive terminal of a high voltage power supply.

(i) Explain, in terms of the movement of particles, how the grid has become
positively charged.

(i) State the formula linking kinetic energy, mass and speed.

(iii) Calculate the speed of an electron when it has 1.3 x 107"°J of kinetic energy.

The mass of an electron is 9.1 x 10~*"kg.

speed = ...
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(b) The stream of electrons spreads out as it travels towards the screen.

Explain why the electrons in the stream move apart from each other.

(c) The oscilloscope can cause the electrons to move in a circle.

This produces a circular pattern on the screen.
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(i) Use the scale to determine the radius of the circle.

radius =

umionod
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(ii) The time taken for the electrons to complete one orbit of the circle is 24 ms.
Calculate the orbital speed of the electrons.
Use the formula

27 x orbital radius
time period

orbital speed =

(3)

orbital speed = ... m/s

(Total for Question 3 = 12 marks)
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The diagram shows two birds, just before bird X catches the smaller bird Y.

Both birds are travelling horizontally at constant velocity.
bird X

bird Y

velocity =13m/s l velocity
> —

(@) Show that the momentum of bird X is about 5kgm/s.

mass = 0.41kg

(b) The momentum of bird Y just before it is caught is 0.15kgm/s.

Calculate the total momentum of the birds just before bird X catches bird Y.

MOMENTUM = .. kgm/s

(c) State the total momentum of the birds just after bird X has caught bird Y.

MOMENtUM = .. kgm/s
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(d) BirdY has a mass of 0.17 kg.

Calculate the velocity of the birds just after bird X has caught bird Y.
(3)

L DONOTWRBEINTHIS ARS8

VelOCitY = m/s

(Total for Question 4 = 7 marks)
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5 The diagram shows some of the components of a nuclear fission reactor.

control rod / LA HA \
™ » coolant out
moderator — | | —
1 reactor vessel
//
fuel rod — <«— coolantin

(a) Describe how a chain reaction occurs in a nuclear fission reactor.
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(c) Describe how the process of nuclear fission is different from the process of
nuclear fusion.

(d) (i) Which of these is the name of the nuclear process that is the main energy
source for stars?

[J A alphadecay
[] B fission

[1 ¢ fusion

[J D gamma decay

(i) Give a reason why the nuclear process in stars does not happen at low
temperatures and pressures.

(Total for Question 5 = 9 marks)
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6 The National Grid is used in the United Kingdom for the large-scale transmission of
electricity. The photograph shows solar panels connected to the National Grid.

(Source: © Jenson/Shutterstock)

(@) Solar panels provide direct current to a device that outputs an alternating current
so that the energy from the solar panels can be supplied to the National Grid.

(i) Explain why a step-up transformer is used to supply the National Grid.
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(ii) This is the label on the step-up transformer.

input voltage = 15kV
output voltage = 340kV

number of turns on primary coil = 1400

State the formula linking input voltage, output voltage and turns ratio for
a transformer.

(iii) Calculate the number of turns on the secondary coil of the
step-up transformer.

NUMBbEr of TUMS = ...
(b) Solar panels produce constant direct current (d.c.).

Explain why a transformer will not work when connected to constant
direct current.

(Total for Question 6 = 9 marks)
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7 (a) Aglass prism can be used to refract light.

prism

(i) Measure the angle of incidence and the angle of refraction for the light
entering the prism.

angle of incidence = ... degrees

angle of refraction = ... degrees

(iii) State the formula linking refractive index, angle of incidence and
angle of refraction.

(iv) Calculate the refractive index of the glass.

refractive index = ...

19
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(b) Two galaxies, A and B, emit red light with a reference wavelength of 630 nm.

An astronomer measures the wavelength of red light from galaxy A when the
light arrives at the Earth.

The astronomer’s value for the wavelength is 645 nm.

(i) Calculate the difference between the astronomer’s value for the wavelength
and the reference wavelength of red light.

difference in wavelength = ... .. ... nm

(ii) The change in wavelength happens because galaxy A is moving away from
the Earth.

Calculate the speed of galaxy A.
[speed of light =3.0 x 108m/s]

speed = . ... m/s

R O AR o
p 71 9 5 7 A 0 2 0 2 4

V3adY SIHLNEILIHM 1ION Od V3HY SIHLENEILIHM LON Od

Y3HY SIHL NI ILIEM 1ON Od



DO NOT WRITE IN THIS AREA

225\

ZRRRRKRIRRKRKR

DO NOT WRITE IN THIS AREA

4 )
(iii) Light from galaxy B has twice the redshift as light from galaxy A.
Galaxy B is twice as far away from Earth as galaxy A.
Explain how these observations support the Big Bang theory of the origin of
the Universe.
(2)
(Total for Question 7 = 12 marks)
J
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8 Concrete on top of buildings can be used to heat water.

The photograph shows a concrete and water heating system being built into the roof
of a house.

(Source: © ejhgndrn/Shutterstock)
(@) A scientist wants to determine the specific heat capacity of concrete.

The diagram shows some of the equipment they could use.

lid

/insulating material

~ | —thermometer

concrete
\

electrical heater — |
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Describe a suitable method to find the specific heat capacity of concrete.

(b) Explain the advantage of the concrete having a high specific heat capacity when
it is used to heat water in the heating system.

(Total for Question 8 = 7 marks)

TOTAL FOR PAPER =70 MARKS
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These equations may be required for both International GCSE Physics (4PH1) and
International GCSE Combined Science (4SDO0) papers.

1. Forces and Motion

distance moved
time taken

average speed =

. i i v—u
acceleration = change in velocity g ( )

time taken t

(final speed)’ = (initial speed)’ + (2 x acceleration x distance moved)
v2:u2+(2xaxs)

force = mass x acceleration F=mxXa

weight = mass X gravitational field strength W=mxg

2, Electricity

power = current X voltage P=IxV

energy transferred = current X voltage X time  E=IxV Xt

voltage = current X resistance V=IXR
charge = current X time O=Ixt
energy transferred = charge X voltage E=0xV
3. Waves
wave speed = frequency X wavelength v=FfXA
frequency = L f= !
Y= lime period T
sin(angle of incidence ini
refractive index = — ( 9 - ) n= >N !
sin(angle of refraction) sin r
S 1 . 1
sin(critical angle) = — sinc=—
refractive index n

P71957A
OmC .



4. Energy resources and energy transfers

useful energy output
total energy output

efficiency = x100%

work done = force x distance moved W=Fxd
gravitational potential energy = mass x gravitational field strength x height

GPE=mXxgxh

kinetic energy = %x mass x speed’ KE = %x mxv?
work done W

power = ——— pP=—
time taken t

5. Solids, liquids and gases

. m
density = as5 p= n
volume V
force F
pressure = p=—
area A

pressure difference = height x density x gravitational field strength

p=hxpxg

ressure
_presure . constant APy
temperature I, T,
pressure X volume = constant X Vi=p, XV,
8. Astrophysics

. 2x 1 x orbital radius 2XTTXF
orbital speed = - - V=

time period T

The equations on the following page will only be required for International GCSE Physics.
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These additional equations may be required in International GCSE Physics papers 2P
and 2PR.

1. Forces and Motion

momentum = mass x velocity p=mxv
change in momentum (mv—mu)
force = . F=—"
time taken t

moment = force x perpendicular distance from the pivot

5. Solids, liquids and gases

change in thermal energy = mass X specific heat capacity X change in temperature
AQ=mXxcx AT

6. Magnetism and electromagnetism

relationship between input and output voltages for a transformer

input (primary) voltage ~ primary turns

output (secondary) voltage B secondary turns

input power = output power Vo l,= VI
for 100% efficiency

8. Astrophysics

change in wavelength _ velocity of a galaxy A=2y AL _v
reference wavelength speed of light Ao A ¢

END OF EQUATION LIST
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