Edugas GCSE Physics C420 - Past-paper Qs by topic thealevelphysicstutor.com

Electromagnetism

39 questions from 9 papers



Edugas GCSE - Paper 1 C420U10 - June 2018 -  Questions thealevelphysicstutor.com

EQUATION LIST

final velocity = initial velocity + acceleration X time v=u+at
distance = V2 X (initial velocity + final velocity) X time X =%(u + )t
(final velocity)? = (initial velocity)? + 2 x acceleration x distance v2=u?+2ax

change in thermal = mass X specific heat X change in

energy capacity temperature AQ = mcA®
thermal energy for a change of state = mass X specific latent heat O =mL
energy transferred in stretching = 72 X spring constant x (extension)2 E=%kx2

for gases: pressure x volume = constant

(for a given mass of gas at a constant temperature) pV = constant

potential difference . currentin _  potential difference current in
across primary coil primary coil  across secondary coil ~ secondary coil

Vl 11 = V212
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Answer all questions.

1. Theatre stages are lit up by using a number of spotlights.

(@) The beams from three spotlights overlap on a white stage as shown in the diagram.

e )Gley/

(i)
(ii)

State the colour produced at A. ...

(1]
(1]

State the colour produced atB. ...

(b)  The colours of a T-shirt, in daylight, are shown in the diagram.

blue

red green

Complete the table to show the appearance of the T-shirt under different colour spotlights. [2]

Spotlight colour T-shirt colours
white red green blue
blue | black blue
yellow red | black

(c) Visible light is part of the electromagnetic (em) spectrum. Complete the diagram of the em

spectrum given below. [2]
gamma ultraviolet visible infra-red radio
rays | s light light light | waves
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2. When a balloon is rubbed on a jumper, the balloon becomes negatively charged with static o
electricity.
(@ (i) State whether protons, electrons or neutrons, have moved from the jumper to the
balloon. [1]
(i) In each of the boxes below, complete the sentences to say whether the objects
repel, attract or do nothing. [2]
> > N
These 0bjects ..., These 0bjects ...,
(b) Static electricity is used when paint spraying car bodies.
The car body is given a positive charge. The paint droplets are given a negative charge.
o+ L+ 4 * 4
+ T+ + + 4 +
Suggest two advantages of making all the paint droplets negatively charged. [2]
0000000000000 0000T 00O OO0 OO OO0 OO OO O OO OO OO O OSSOSO
2000000000000 0000 00000000 OO OO O OO OO OSTO OSSOSO
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3.

Some nuclei are unstable and decay by emitting alpha particles, beta particles, neutrons or

gamma rays.

(@)

(b)

Complete the following nuclear decay equations. 2]

i H3U—2Th +
(ii) 1‘6‘Cel‘7‘N +

Complete the following paragraph about the contents of an atom of uranium (2;§U) in

terms of the number of particles. [3]
There are ... electrons in each atom of uranium. Each nucleus
contains ... protonsand ... neutrons.
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4. Aclass of students is investigating magnetic fields around wires of different shapes. A magnetic o

field is produced when there is an electric current in the wire. The shape and direction of the
field depends on the shape of the wire and the direction of the current.

(@ The diagram shows the direction of the current, I in a rectangular frame of wire.

v

card

IN\//

7

On each piece of card draw the magnetic field around each vertical side of the wire frame
including arrows to show the direction of the field. [3]
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(b) The diagram shows the magnetic field created by a current-carrying solenoid.

:L\> REL.00.7.0 0 N
—ooon—

| 4

\._/

—_ |+
|}

=
1

State how each of the following changes affects the magnetic field.

(i) One of the cells is removed from the circuit.

(i) The cells are reversed.

(ili)  More turns/coils are added to the solenoid.
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5. Sir Isaac Newton was an English mathematician, astronomer and physicist. He is widely o

recognised as one of the most important scientists of all time.

(@) Tick (V) the three boxes next to statements of Newton’s Laws of Motion. [3]

If a body A exerts a force on body B then body
B exerts an equal and opposite force on body A.

Vectors have both magnitude and direction
but scalars only have magnitude.

An object will remain at rest or in uniform motion in a
straight line unless acted upon by an external resultant force.

Resultant force = mass x acceleration

When an object is in equilibrium, the anticlockwise
moments equal the clockwise moments.

Force is proportional to pressure and the
area over which it acts.
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5. Sir Isaac Newton was an English mathematician, astronomer and physicist. He is widely o

recognised as one of the most important scientists of all time.

(@) Tick (V) the three boxes next to statements of Newton’s Laws of Motion. [3]

If a body A exerts a force on body B then body
B exerts an equal and opposite force on body A.

Vectors have both magnitude and direction
but scalars only have magnitude.

An object will remain at rest or in uniform motion in a
straight line unless acted upon by an external resultant force.

Resultant force = mass x acceleration

When an object is in equilibrium, the anticlockwise
moments equal the clockwise moments.

Force is proportional to pressure and the
area over which it acts.
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(b) The diagram shows the forces acting on a rocket at take-off. The force arrows are not

drawn to scale.

Thrust =51000000N

Exhaust gases

v Weight = 50000000N

(i) Explain, in terms of Newton’s Third Law, why the rocket moves.

(i)  Calculate the resultant force on the rocket.

Resultant force = ...................
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(i)  The mass of the rocket is 5000000kg.
Use the equation:

) resultant force
acceleraton= ———

mass
to calculate the acceleration of the rocket. 2]
Acceleration = ... m/s?2

(iv)  Asthe rocket uses fuel its mass and weight become smaller. Nazir suggests this will
not affect the acceleration because the thrust remains constant. Explain whether or
not you agree with this suggestion. 2]

10
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6. A group of students is investigating water waves. o

(@) Look at the diagram of a wave and answer the questions below it.

Circle the correct pair of labels in each sentence. 2]

(i) The amplitude of the wave is the distance between
(AB/AC/BC/CD).

(i)  The wavelength of the wave is the distance between
(AE/AH/CJ/GI).

(b) The diagram shows a wave travelling across the surface of water.

»
o

NN NN
LN [N [N\
WARWIR VRN EAWERY

VARAV /)

(i)  Write down the number of waves (cycles) between Xand Y. ... 1]

(i)  Calculate the wavelength of the wave if the distance XY is 270cm. [1]
Wavelength = ... cm

(c) (i) State what is meant by the frequency of a wave. 1]

(i) Ifit took 0-5s for the wave at X to travel to Y, calculate the frequency of the wave.

[2]

Frequency = ... Hz
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EQUATION LIST
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(final velocity)? = (initial velocity)? + 2 x acceleration x distance v2=u?+2ax

change in thermal = mass X specific heat X change in

energy capacity temperature AQ = mcA6
thermal energy for a change of state = mass x specific latent heat O =mL
energy transferred in stretching = % x spring constant x (extension)? E=%kx2

for gases: pressure x volume = constant
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Answer all questions.

1. This question is about mains electricity.
(@) The boxes on the left contain items found in a three-pin plug.

Draw 5 lines to join boxes on the left to the correct statement(s) about them on the right.

Each box may have more than one line drawn to or from it. [5]
. : It is connected to the metal
Live wire body of an appliance.

It carries current away

Neutral wire from an appliance.
It normally carries
Fuse no current.
. The current to an appliance
Earth wire passes through it.

© WJEC CBAC Ltd. (C420U10-1)
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(b) The graph below shows how the mains voltage changes with time. ony
Voltage
A
\ \
A,
/
/
\ \
/
\ \
/ \ i \
\ \
0 7 Time (s)
......... . — S— y
\ / \
/ /
\ / \ /
N A e e e e N A
\ / \
(i) State the name of this type of voltage. [1] o
(i)  The mains voltage has a period of 0.02s.
Use this information to write appropriate values in the boxes on the grid. [1]
(iiiy  State the value of the mains voltage in the U.K.
.................................................... Vv 1]
(¢) The mains frequency in the U.S.A is 60 Hz.
Use the equation:
iod = S - r T= 1
Perod ="t equency  ° T f
to calculate its period. [2]
Period = ... S
10
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2. A student places a bar magnet beneath a sheet of paper and sprinkles iron filings on the paper. o
She gives the paper a gentle tap and the iron filings form a pattern.
(@) Draw the pattern around the bar magnet below.
(Your diagram should show at least 5 magnetic field lines.) [2]
N s
(b) (i) Explain how the experiment can be improved to find the direction of the field. [2]
(i) Add arrows to the diagram above to show the direction of the field. 1]
(c) Aniron bar is now placed near the magnet in the way shown below.
(i) State what is observed when the iron bar is placed near the magnet. 1]
(i) Describe the difference between the magnetic properties of the magnet and the
iron bar. [2]
8
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7
(@ Choose a word from the list to complete each sentence below. [3]
gravitational electrostatic magnetic frictional reaction
ATAN force makes pieces of paper stick to a balloon after it has
been rubbed against a cloth.

ATAN force pulls the Earth to the Sun to keep it in orbit.

ATAN force pushes up on a book that rests on a table.
(b) The diagram shows the force that the Sun applies to the Earth.

3.6 x 102N

Earth

Sun

Show on the diagram, the force that the Earth applies to the Sun. 2]
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4. The table shows how the speed of surface water waves changes with the depth of water. o

Depth of water Speed of water
(m) waves (m/s)
0.0 0.0
0.5 2.2
1.0 3.1
1.5 3.8
2.0 4.4
3.0 5.4

(a) Explain how the data in the table shows that the speed of the waves is not proportional
to the depth of water. 1]

(b) Waves travel along the surface of an indoor wave pool that is 50m long and takes the
shape shown below. The diagram is not to scale.

Water surface

i i i
1.0m 1.0m
y 2.0m A
} v Bottorrj of pool }
~ 100m 30.0m "~ 50m | 50m
A B C D E
(i) The depth of the water between B and C is 2.0m.
State the speed of the water waves between B and C. 1]
Speed = .. m/s
(i) Calculate the frequency of the waves between B and C given that their wavelength
is 6.0m. [3]
Frequency = ..., Hz

© WJEC CBAC Ltd. (C420U10-1)
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(iii)  Calculate the number of full waves that fit into the distance between B and C. [1] o

Number of waves = ...,
(iv) Bradley claims that the speed of the water waves changes along the length of the
pool in the way shown below. John tells him that the graph is wrong.
Draw the correct graph on the grid below. You should put a suitable scale on the
speed axis. [5]

Speed (m/s)

C420U101

09

0 10 20 30 40 50
B Cc D E

Distance along pool (m)

1
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5. Various measures have been introduced to warn drivers about the dangers of travelling too| only
close to the car in front.

THE HIGHWAY CODE

The Highway Code gives official information about thinking distance and braking distance and
how they depend on speed. These are shown in the chart below.

Thinking distance 2EJM Braking distance = | Total stopping distance

30 mph or 13 m/s 9rrI14m

23m

40 mph or 17 m/s 12m. 24 m 36m

50 mph or 22 m/s [ fshay - 53m

60 mph or 26 m/s 18 m

70 mph or 30 m/s 21m

(@ CHEVRON SEPARATION
A safety rule is used on motorways by using chevrons on the road at intervals of 40m.
The rule is intended to give enough thinking distance between the driver and the car in
front.
The sign recommends keeping apart by the gap between chevrons (40 m).
The rule takes no account of the vehicle’s speed.

| Keep apart|
1 2 chevrons

By comparing the two chevron rule with data in the Highway Code, explain whether the
two chevron rule provides a suitable gap for a car travelling at 30 m/s (the U.K. speed limit
of 70 mph). 2]

© WJEC CBAC Ltd. (C420U10-1)
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(b)) THE TWO SECOND RULE
The two second rule can be used by drivers who want to keep at a safe distance behind
the car in front.

Once the car in front passes a post, you are too close if your car reaches the postin less
than two seconds. The rule intends to give enough thinking time behind the car in front.
This rule also seems to take no account of the vehicle’s speed.

(i) At 30m/s the thinking distance is given as 21 m in the Highway Code.
Calculate a value for a driver’s reaction time from these figures. 2]

Reaction time = ..., S

(i) Explain whether the two second rule is suitable for a vehicle travelling at 30m/s.

[2]
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(c) A caris travelling at the speed limit of 30m/s when the brakes are applied, bringing the o
car to a stop with a deceleration of 6 m/s2.
(i) Use this information and the equation:
. change in velocity LYY
acceleration = . or a=—
time t
to calculate the time taken for the car to stop. [2]
Time = s S
(ii) I.  Use your answer to (c)(i) and an equation from page 2 to calculate the braking
distance. [2]
Braking distance = ... m
II.  Use the information in the Highway Code to calculate the total stopping
distance at 30m/s. [1]
Total stopping distance = ... m
(i)  The mass of the car is 2000kg.
Calculate the force needed to bring the car to a stop in this instance. [1]
Force = . N
(iv) State how a big lorry of much greater mass can also stop within the expected
stopping distance when travelling at 30 m/s. 1]
13
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6.

13

(@) A group of students is investigating a convex lens that is given to them by their teacher.
They use the apparatus in the way shown below to find its focal length. Describe what
happens to the path of the rays of light and how the focal length of the lens is found. [3]

Sheet of
paper

Parallel rays of light
from the Sun
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(b) The following diagram shows an object (pin) 1cm high and placed 3cm in front of a oty

convex lens.
Using the grid below, draw an accurate diagram to find the distance of the image from
the lens, its size, its nature and its orientation. [3]

S R R g g O P A S }------ S R I PR A R TN R O o
Ta) al Object | F F
Complete the list of the image properties below. [4]
Distance = ... cm
SIZ€ = cm
Nature = ..
Orientation = ...
10
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7. A group of students sets up the following circuit.
The reading on the ammeter is 0.3 A.

@ ()

(ii)

(iii)

6V

®)

o

The cell has a potential difference of 6V.
Use the equation:
potential difference = current x resistance or JV =1IR

to calculate the resistance of the lamp.

Resistance = ...

Use the equation:
charge flow = current x time or Q =1t

to calculate the charge flowing through the lamp in 2 minutes.

Use the equation:
energy = charge flow x potential difference or E=QV

to calculate the energy transferred to the lamp in 2 minutes.

State the source of this energy.

thealevelphysicstutor.com
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(b) The group sets up more circuits using identical lamps and cells. For each circuit, choose o

a word or phrase from the box to state the value of the current in that circuit.

Each phrase may be used once, more than once or not at all. [4]
Zero less than 0.3A equal to 0.3A more than 0.3A
(i) | It
KL

The current is

(ii) MI

@

The current is

(iii)

The current is

© WJEC CBAC Ltd. (C420U10-1)
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() | | ‘ o

The current is

(c) One of the group states that the power dissipated by the lamp in diagram A below is
bigger than in the original circuit (shown as diagram B below).

Diagram A | | ‘

Diagram B |\
| |
™)
Explain whether you agree with this statement. [3]

14
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8. The diagram shows a transformer that can be made in a laboratory. o

Primary coil Secondary coil

A group of pupils set up five transformers with the properties shown in the table below.

Input to primary coil Output from secondary coil
Transformer Potential Power Potential Power

difference (V) (W) difference (V) (W)
A 6.0 12 12.0 12
B 24.0 48 12.0 48
Cc 6.0 24 3.0 24
D 12.0 12 3.0 12
E 12.0 20 5.0 20

(a) Explain what the data tells you about the efficiency of the transformers. 2]

© WJEC CBAC Ltd. (C420U10-1)
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(b) () Use the equation:
power = current x potential difference or P=1V
to calculate the current in the secondary coil of transformer E. [2]
Current = A
(i) State which transformers have the same values of current in their primary coils.
(1]
.................................................... and
(c) Transformers are widely used in the National Grid system in which electrical energy is
transferred from power stations to consumers along overhead cables.
The group set up a model of the National Grid as shown in the diagram below.
They used two of the transformers from the table on the previous page to operate the 3V
lamp from the 6V supply.
6V power Mode! Model 3V lamp
supply pylon pylon represents a
represents a consumer
power station '_‘:'_f '_‘=‘_|§ ®
6V o— Cables /K
o— [
| [ | [ |
Transformer Transformer
1 2
(i) State which transformer, A, B, C, D or E from the table they should choose for
transformers 1 and 2. [2]
Transformer 1: ..., Transformer 2: ...
(i)  Give reasons for your choice. 2]
Reason for choice for transformer 1: e
Reason for choice for transformer 2:
9
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(b) The graph below shows how the mains voltage changes with time. ony
Voltage
A
\ \
A,
/
/
\ \
/
\ \
/ \ i \
\ \
0 7 Time (s)
......... . — S— y
\ / \
/ /
\ / \ /
N A e e e e N A
\ / \
(i) State the name of this type of voltage. [1] o
(i)  The mains voltage has a period of 0.02s.
Use this information to write appropriate values in the boxes on the grid. [1]
(iiiy  State the value of the mains voltage in the U.K.
.................................................... Vv 1]
(¢) The mains frequency in the U.S.A is 60 Hz.
Use the equation:
iod = S - r T= 1
Perod ="t equency  ° T f
to calculate its period. [2]
Period = ... S
10
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2. A student places a bar magnet beneath a sheet of paper and sprinkles iron filings on the paper. o
She gives the paper a gentle tap and the iron filings form a pattern.
(@) Draw the pattern around the bar magnet below.
(Your diagram should show at least 5 magnetic field lines.) [2]
N s
(b) (i) Explain how the experiment can be improved to find the direction of the field. [2]
(i) Add arrows to the diagram above to show the direction of the field. 1]
(c) Aniron bar is now placed near the magnet in the way shown below.
(i) State what is observed when the iron bar is placed near the magnet. 1]
(i) Describe the difference between the magnetic properties of the magnet and the
iron bar. [2]
8
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(@ Choose a word from the list to complete each sentence below. [3]
gravitational electrostatic magnetic frictional reaction
ATAN force makes pieces of paper stick to a balloon after it has
been rubbed against a cloth.

ATAN force pulls the Earth to the Sun to keep it in orbit.

ATAN force pushes up on a book that rests on a table.
(b) The diagram shows the force that the Sun applies to the Earth.

3.6 x 102N

Earth

Sun

Show on the diagram, the force that the Earth applies to the Sun. 2]
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4. The table shows how the speed of surface water waves changes with the depth of water. o

Depth of water Speed of water
(m) waves (m/s)
0.0 0.0
0.5 2.2
1.0 3.1
1.5 3.8
2.0 4.4
3.0 5.4

(a) Explain how the data in the table shows that the speed of the waves is not proportional
to the depth of water. 1]

(b) Waves travel along the surface of an indoor wave pool that is 50m long and takes the
shape shown below. The diagram is not to scale.

Water surface

i i i
1.0m 1.0m
y 2.0m A
} v Bottorrj of pool }
~ 100m 30.0m "~ 50m | 50m
A B C D E
(i) The depth of the water between B and C is 2.0m.
State the speed of the water waves between B and C. 1]
Speed = .. m/s
(i) Calculate the frequency of the waves between B and C given that their wavelength
is 6.0m. [3]
Frequency = ..., Hz
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(iii)  Calculate the number of full waves that fit into the distance between B and C. [1] o

Number of waves = ...,
(iv) Bradley claims that the speed of the water waves changes along the length of the
pool in the way shown below. John tells him that the graph is wrong.
Draw the correct graph on the grid below. You should put a suitable scale on the
speed axis. [5]

Speed (m/s)

C420U101

09

0 10 20 30 40 50
B Cc D E

Distance along pool (m)

1
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5. Various measures have been introduced to warn drivers about the dangers of travelling too| only
close to the car in front.

THE HIGHWAY CODE

The Highway Code gives official information about thinking distance and braking distance and
how they depend on speed. These are shown in the chart below.

Thinking distance 2EJM Braking distance = | Total stopping distance

30 mph or 13 m/s 9rrI14m

23m

40 mph or 17 m/s 12m. 24 m 36m

50 mph or 22 m/s [ fshay - 53m

60 mph or 26 m/s 18 m

70 mph or 30 m/s 21m

(@ CHEVRON SEPARATION
A safety rule is used on motorways by using chevrons on the road at intervals of 40m.
The rule is intended to give enough thinking distance between the driver and the car in
front.
The sign recommends keeping apart by the gap between chevrons (40 m).
The rule takes no account of the vehicle’s speed.

| Keep apart|
1 2 chevrons

By comparing the two chevron rule with data in the Highway Code, explain whether the
two chevron rule provides a suitable gap for a car travelling at 30 m/s (the U.K. speed limit
of 70 mph). 2]
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(b)) THE TWO SECOND RULE
The two second rule can be used by drivers who want to keep at a safe distance behind
the car in front.

Once the car in front passes a post, you are too close if your car reaches the postin less
than two seconds. The rule intends to give enough thinking time behind the car in front.
This rule also seems to take no account of the vehicle’s speed.

(i) At 30m/s the thinking distance is given as 21 m in the Highway Code.
Calculate a value for a driver’s reaction time from these figures. 2]

Reaction time = ..., S

(i) Explain whether the two second rule is suitable for a vehicle travelling at 30m/s.

[2]
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(c) A caris travelling at the speed limit of 30m/s when the brakes are applied, bringing the o
car to a stop with a deceleration of 6 m/s2.
(i) Use this information and the equation:
. change in velocity LYY
acceleration = . or a=—
time t
to calculate the time taken for the car to stop. [2]
Time = s S
(ii) I.  Use your answer to (c)(i) and an equation from page 2 to calculate the braking
distance. [2]
Braking distance = ... m
II.  Use the information in the Highway Code to calculate the total stopping
distance at 30m/s. [1]
Total stopping distance = ... m
(i)  The mass of the car is 2000kg.
Calculate the force needed to bring the car to a stop in this instance. [1]
Force = . N
(iv) State how a big lorry of much greater mass can also stop within the expected
stopping distance when travelling at 30 m/s. 1]
13
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(@) A group of students is investigating a convex lens that is given to them by their teacher.
They use the apparatus in the way shown below to find its focal length. Describe what
happens to the path of the rays of light and how the focal length of the lens is found. [3]

Sheet of
paper

Parallel rays of light
from the Sun
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(b) The following diagram shows an object (pin) 1cm high and placed 3cm in front of a oty

convex lens.
Using the grid below, draw an accurate diagram to find the distance of the image from
the lens, its size, its nature and its orientation. [3]

S R R g g O P A S }------ S R I PR A R TN R O o
Ta) al Object | F F
Complete the list of the image properties below. [4]
Distance = ... cm
SIZ€ = cm
Nature = ..
Orientation = ...
10
© WJEC CBAC Ltd. (C420U10-1)




Edugas GCSE - Paper 1 C420U10 - June 2019 -  Questions thealevelphysicstutor.com

3.

7
(@ Choose a word from the list to complete each sentence below. [3]
gravitational electrostatic magnetic frictional reaction
ATAN force makes pieces of paper stick to a balloon after it has
been rubbed against a cloth.

ATAN force pulls the Earth to the Sun to keep it in orbit.

ATAN force pushes up on a book that rests on a table.
(b) The diagram shows the force that the Sun applies to the Earth.

3.6 x 102N

Earth

Sun

Show on the diagram, the force that the Earth applies to the Sun. 2]
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4. The table shows how the speed of surface water waves changes with the depth of water. o

Depth of water Speed of water
(m) waves (m/s)
0.0 0.0
0.5 2.2
1.0 3.1
1.5 3.8
2.0 4.4
3.0 5.4

(a) Explain how the data in the table shows that the speed of the waves is not proportional
to the depth of water. 1]

(b) Waves travel along the surface of an indoor wave pool that is 50m long and takes the
shape shown below. The diagram is not to scale.

Water surface

i i i
1.0m 1.0m
y 2.0m A
} v Bottorrj of pool }
~ 100m 30.0m "~ 50m | 50m
A B C D E
(i) The depth of the water between B and C is 2.0m.
State the speed of the water waves between B and C. 1]
Speed = .. m/s
(i) Calculate the frequency of the waves between B and C given that their wavelength
is 6.0m. [3]
Frequency = ..., Hz
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8. The diagram shows a transformer that can be made in a laboratory. o

Primary coil Secondary coil

A group of pupils set up five transformers with the properties shown in the table below.

Input to primary coil Output from secondary coil
Transformer Potential Power Potential Power

difference (V) (W) difference (V) (W)
A 6.0 12 12.0 12
B 24.0 48 12.0 48
Cc 6.0 24 3.0 24
D 12.0 12 3.0 12
E 12.0 20 5.0 20

(a) Explain what the data tells you about the efficiency of the transformers. 2]
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EQUATION LIST

final velocity = initial velocity + acceleration X time v=u+at
distance = % x (initial velocity + final velocity) x time X =%(u + )t
(final velocity)? = (initial velocity)? + 2 x acceleration x distance v2=u?+2ax

change in thermal = mass X specific heat X change in

energy capacity temperature AQ = mcA6
thermal energy for a change of state = mass x specific latent heat O =mL
energy transferred in stretching = % x spring constant x (extension)? E=%kx2

for gases: pressure x volume = constant

(for a given mass of gas at a constant temperature) pV = constant

potential difference . currentin _  potential difference current in
across primary coil primary coil  across secondary coil =~ secondary coil

Vl 11 = V212
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Answer all questions.

1. This question is about mains electricity.
(@) The boxes on the left contain items found in a three-pin plug.

Draw 5 lines to join boxes on the left to the correct statement(s) about them on the right.

Each box may have more than one line drawn to or from it. [5]
. : It is connected to the metal
Live wire body of an appliance.

It carries current away

Neutral wire from an appliance.
It normally carries
Fuse no current.
. The current to an appliance
Earth wire passes through it.
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(b) The graph below shows how the mains voltage changes with time. ony
Voltage
A
\ \
A,
/
/
\ \
/
\ \
/ \ i \
\ \
0 7 Time (s)
......... . — S— y
\ / \
/ /
\ / \ /
N A e e e e N A
\ / \
(i) State the name of this type of voltage. [1] o
(i)  The mains voltage has a period of 0.02s.
Use this information to write appropriate values in the boxes on the grid. [1]
(iiiy  State the value of the mains voltage in the U.K.
.................................................... Vv 1]
(¢) The mains frequency in the U.S.A is 60 Hz.
Use the equation:
iod = S - r T= 1
Perod ="t equency  ° T f
to calculate its period. [2]
Period = ... S
10
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2. A student places a bar magnet beneath a sheet of paper and sprinkles iron filings on the paper. o
She gives the paper a gentle tap and the iron filings form a pattern.
(@) Draw the pattern around the bar magnet below.
(Your diagram should show at least 5 magnetic field lines.) [2]
N s
(b) (i) Explain how the experiment can be improved to find the direction of the field. [2]
(i) Add arrows to the diagram above to show the direction of the field. 1]
(c) Aniron bar is now placed near the magnet in the way shown below.
(i) State what is observed when the iron bar is placed near the magnet. 1]
(i) Describe the difference between the magnetic properties of the magnet and the
iron bar. [2]
8
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(@ Choose a word from the list to complete each sentence below. [3]
gravitational electrostatic magnetic frictional reaction
ATAN force makes pieces of paper stick to a balloon after it has
been rubbed against a cloth.

ATAN force pulls the Earth to the Sun to keep it in orbit.

ATAN force pushes up on a book that rests on a table.
(b) The diagram shows the force that the Sun applies to the Earth.

3.6 x 102N

Earth

Sun

Show on the diagram, the force that the Earth applies to the Sun. 2]
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4. The table shows how the speed of surface water waves changes with the depth of water. o

Depth of water Speed of water
(m) waves (m/s)
0.0 0.0
0.5 2.2
1.0 3.1
1.5 3.8
2.0 4.4
3.0 5.4

(a) Explain how the data in the table shows that the speed of the waves is not proportional
to the depth of water. 1]

(b) Waves travel along the surface of an indoor wave pool that is 50m long and takes the
shape shown below. The diagram is not to scale.

Water surface

i i i
1.0m 1.0m
y 2.0m A
} v Bottorrj of pool }
~ 100m 30.0m "~ 50m | 50m
A B C D E
(i) The depth of the water between B and C is 2.0m.
State the speed of the water waves between B and C. 1]
Speed = .. m/s
(i) Calculate the frequency of the waves between B and C given that their wavelength
is 6.0m. [3]
Frequency = ..., Hz
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(iii)  Calculate the number of full waves that fit into the distance between B and C. [1] o

Number of waves = ...,
(iv) Bradley claims that the speed of the water waves changes along the length of the
pool in the way shown below. John tells him that the graph is wrong.
Draw the correct graph on the grid below. You should put a suitable scale on the
speed axis. [5]

Speed (m/s)

C420U101

09

0 10 20 30 40 50
B Cc D E

Distance along pool (m)

1
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5. Various measures have been introduced to warn drivers about the dangers of travelling too| only
close to the car in front.

THE HIGHWAY CODE

The Highway Code gives official information about thinking distance and braking distance and
how they depend on speed. These are shown in the chart below.

Thinking distance 2EJM Braking distance = | Total stopping distance

30 mph or 13 m/s 9rrI14m

23m

40 mph or 17 m/s 12m. 24 m 36m

50 mph or 22 m/s [ fshay - 53m

60 mph or 26 m/s 18 m

70 mph or 30 m/s 21m

(@ CHEVRON SEPARATION
A safety rule is used on motorways by using chevrons on the road at intervals of 40m.
The rule is intended to give enough thinking distance between the driver and the car in
front.
The sign recommends keeping apart by the gap between chevrons (40 m).
The rule takes no account of the vehicle’s speed.

| Keep apart|
1 2 chevrons

By comparing the two chevron rule with data in the Highway Code, explain whether the
two chevron rule provides a suitable gap for a car travelling at 30 m/s (the U.K. speed limit
of 70 mph). 2]
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(b)) THE TWO SECOND RULE
The two second rule can be used by drivers who want to keep at a safe distance behind
the car in front.

Once the car in front passes a post, you are too close if your car reaches the postin less
than two seconds. The rule intends to give enough thinking time behind the car in front.
This rule also seems to take no account of the vehicle’s speed.

(i) At 30m/s the thinking distance is given as 21 m in the Highway Code.
Calculate a value for a driver’s reaction time from these figures. 2]

Reaction time = ..., S

(i) Explain whether the two second rule is suitable for a vehicle travelling at 30m/s.

[2]
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(c) A caris travelling at the speed limit of 30m/s when the brakes are applied, bringing the o
car to a stop with a deceleration of 6 m/s2.
(i) Use this information and the equation:
. change in velocity LYY
acceleration = . or a=—
time t
to calculate the time taken for the car to stop. [2]
Time = s S
(ii) I.  Use your answer to (c)(i) and an equation from page 2 to calculate the braking
distance. [2]
Braking distance = ... m
II.  Use the information in the Highway Code to calculate the total stopping
distance at 30m/s. [1]
Total stopping distance = ... m
(i)  The mass of the car is 2000kg.
Calculate the force needed to bring the car to a stop in this instance. [1]
Force = . N
(iv) State how a big lorry of much greater mass can also stop within the expected
stopping distance when travelling at 30 m/s. 1]
13
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(@) A group of students is investigating a convex lens that is given to them by their teacher.
They use the apparatus in the way shown below to find its focal length. Describe what
happens to the path of the rays of light and how the focal length of the lens is found. [3]

Sheet of
paper

Parallel rays of light
from the Sun
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(b) The following diagram shows an object (pin) 1cm high and placed 3cm in front of a oty

convex lens.
Using the grid below, draw an accurate diagram to find the distance of the image from
the lens, its size, its nature and its orientation. [3]

S R R g g O P A S }------ S R I PR A R TN R O o
Ta) al Object | F F
Complete the list of the image properties below. [4]
Distance = ... cm
SIZ€ = cm
Nature = ..
Orientation = ...
10
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7. A group of students sets up the following circuit.
The reading on the ammeter is 0.3 A.

@ ()

(ii)

(iii)

6V

®)

o

The cell has a potential difference of 6V.
Use the equation:
potential difference = current x resistance or JV =1IR

to calculate the resistance of the lamp.

Resistance = ...

Use the equation:
charge flow = current x time or Q =1t

to calculate the charge flowing through the lamp in 2 minutes.

Use the equation:
energy = charge flow x potential difference or E=QV

to calculate the energy transferred to the lamp in 2 minutes.

State the source of this energy.

thealevelphysicstutor.com

[2]

[2]

[2]
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(b) The group sets up more circuits using identical lamps and cells. For each circuit, choose o

a word or phrase from the box to state the value of the current in that circuit.

Each phrase may be used once, more than once or not at all. [4]
Zero less than 0.3A equal to 0.3A more than 0.3A
(i) | It
KL

The current is

(ii) MI

@

The current is

(iii)

The current is
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() | | ‘ o

The current is

(c) One of the group states that the power dissipated by the lamp in diagram A below is
bigger than in the original circuit (shown as diagram B below).

Diagram A | | ‘

Diagram B |\
| |
™)
Explain whether you agree with this statement. [3]

14
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8. The diagram shows a transformer that can be made in a laboratory. o

Primary coil Secondary coil

A group of pupils set up five transformers with the properties shown in the table below.

Input to primary coil Output from secondary coil
Transformer Potential Power Potential Power

difference (V) (W) difference (V) (W)
A 6.0 12 12.0 12
B 24.0 48 12.0 48
Cc 6.0 24 3.0 24
D 12.0 12 3.0 12
E 12.0 20 5.0 20

(a) Explain what the data tells you about the efficiency of the transformers. 2]

© WJEC CBAC Ltd. (C420U10-1)



Edugas GCSE - Paper 1 C420U10 - June 2019 -  Questions thealevelphysicstutor.com

19
Examiner
. . only
(b) () Use the equation:
power = current x potential difference or P=1V
to calculate the current in the secondary coil of transformer E. [2]
Current = A
(i) State which transformers have the same values of current in their primary coils.
(1]
.................................................... and
(c) Transformers are widely used in the National Grid system in which electrical energy is
transferred from power stations to consumers along overhead cables.
The group set up a model of the National Grid as shown in the diagram below.
They used two of the transformers from the table on the previous page to operate the 3V
lamp from the 6V supply.
6V power Mode! Model 3V lamp
supply pylon pylon represents a
represents a consumer
power station '_‘:'_f '_‘=‘_|§ ®
6V o— Cables /K
o— [
| [ | [ |
Transformer Transformer
1 2
(i) State which transformer, A, B, C, D or E from the table they should choose for
transformers 1 and 2. [2]
Transformer 1: ..., Transformer 2: ...
(i)  Give reasons for your choice. 2]
Reason for choice for transformer 1: e
Reason for choice for transformer 2:
9
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9. (a) Describe how the Solar System was formed, including the formation of the Sun as well as o
the formation of the inner and outer planets, which you should name. [6 QER]
(b) Describe the differences between comets and asteroids. [4]

10
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Examiner
[
8. The diagram shows a transformer that can be made in a laboratory. o

Primary coil Secondary coil

A group of pupils set up five transformers with the properties shown in the table below.

Input to primary coil Output from secondary coil
Transformer Potential Power Potential Power

difference (V) (W) difference (V) (W)
A 6.0 12 12.0 12
B 24.0 48 12.0 48
Cc 6.0 24 3.0 24
D 12.0 12 3.0 12
E 12.0 20 5.0 20

(a) Explain what the data tells you about the efficiency of the transformers. 2]
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(b) () Use the equation:
power = current x potential difference or P=1V
to calculate the current in the secondary coil of transformer E. [2]
Current = A
(i) State which transformers have the same values of current in their primary coils.
(1]
.................................................... and
(c) Transformers are widely used in the National Grid system in which electrical energy is
transferred from power stations to consumers along overhead cables.
The group set up a model of the National Grid as shown in the diagram below.
They used two of the transformers from the table on the previous page to operate the 3V
lamp from the 6V supply.
6V power Mode! Model 3V lamp
supply pylon pylon represents a
represents a consumer
power station '_‘:'_f '_‘=‘_|§ ®
6V o— Cables /K
o— [
| [ | [ |
Transformer Transformer
1 2
(i) State which transformer, A, B, C, D or E from the table they should choose for
transformers 1 and 2. [2]
Transformer 1: ..., Transformer 2: ...
(i)  Give reasons for your choice. 2]
Reason for choice for transformer 1: e
Reason for choice for transformer 2:
9
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9. (a) Describe how the Solar System was formed, including the formation of the Sun as well as o
the formation of the inner and outer planets, which you should name. [6 QER]
(b) Describe the differences between comets and asteroids. [4]

10
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10. The model of the atom has changed over time. One model was proposed by Bohr. o
(@) Describe the structure of the atom according to Bohr. [3]
(b) A typical diameter of an atom is 3.0 x 10~'9m. State a typical diameter of a nucleus.

Give your answer in standard form. [1]
Typical diameter of anucleus = ... m

4
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11. The volume a gas occupies varies according to the conditions. The apparatus shown in the o

diagram is used to investigate the variation of the volume of a gas with temperature.

Thermometer

Gas syringe

\

Water bath Syringe nozzle sealed

(@ (i) Describe how a series of readings of volume and temperature can be obtained in

this investigation. [3]
(i)  Name the independent variable in this investigation. 1]
(iii)  Name one controlled variable. 1]
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[
(b)  The results from the investigation are shown in the table. o

Temperature (°C) Volume (cm?)
20 54
25 55
30 56
40 58
45 59
50 60

(i) Itis claimed that the volume of the gas in cm? is proportional to its temperature in
°C. Use the data in the table and the grid below to explain whether you agree with
this claim. [5]

© WJEC CBAC Ltd. (C420U10-1)



Edugas GCSE - Paper 1 C420U10 - Specimen None -  Questions thealevelphysicstutor.com

GCSE PHYSICS Sample Assessment Materials 10

(c) Two magnetic compasses are placed by a pair of magnets as shown in the
diagram below.

Draw compass needles in the circles to show in which direction they point. [2]
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3. Lisa sets up the following circuit:
I
I
281 (V)
/
Lamp 1 Lamp 2

(a) The current through lamp 1 is 2A and the voltmeter reading is 4V.
(i) Circle the current flowing through lamp 2. [1]
0.5A 1A 2A 4A
(i) Calculate the resistance of lamp 1 by using the information above and
the equation: [2]

voltage = current x resistance or V' = IR

resistance = ......cooeeiiiiiii Q

(b) Lisa adds another lamp in series with lamp 1 and lamp 2.
Choose words from the box to complete the following sentences.
Each word or phrase may be used once, more than once or not at all.

increase decrease stay the same

(i) When the extra lamp is added, it causes the current through lamp 1 to

....................................................... and the battery voltage to

(i) The extra lamp causes the circuit resistance to ...........ccccccceeiiiiiiinnenn.
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(c) Jonathan sets up the following circuit to test Ohm’s law. He uses an ammeter
set to read between 0 and 10 A and a voltmeter set to read between 0 and

10V.
|
&
X
—
|
(i) What is the component marked X and what is its function in the circuit
above? 2]

(ii) Jonathan found it difficult to read the current reading. His results are in
the table below.

Current (A) Voltage (V)
0 2.0
0 4.0
0 6.0
1 8.0

Suggest one change that Jonathan could make to improve his current
readings. [1]

© WIJEC CBAC Ltd.
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(d) Ibrahim set up an experiment to find out if four different electrical components
A, B, C and D obeyed Ohm’s law.

A graph showing his results from the investigation is shown below.

Current (A) | A B
] C
D
Voltage (V)
(1) Ibrahim is told that the resistance of one component increases with
voltage and he should identify it in his conclusion.
Which component behaves in this way? [1]
(i) Ibrahim needs to identify any components that obey Ohm's law in his
conclusion.
Which components (if any) obey Ohm’s law? Give an explanation for
your answer. [2]

12
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4. (a) Complete the diagram below to show the path the light ray takes in air. [1]

normal

air

water

(b) Janine examines an object through a convex image with focal length, F.
Complete the path of light ray A through the lens below to show the position
of the image. 2]

convex lens

Lightray A

object

© WIJEC CBAC Ltd.
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(c) John uses a magnifying glass made from a convex lens with a focal length of
2.5 cm to look at an object.
Complete the ray diagram below to show the position of the image. [2]

magnifying glass

5.0 2.5 2.5 5.0

/
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5. The diagram shows a side view of water waves, produced in a swimming pool by a
wave machine.

A 10m B

1.9m

(a) Use information from the diagram to answer the following questions.

(i) Write down the number of complete waves between A and B [1]
(ii) Calculate the wavelength of the water waves. [1]

wavelength = ...................... m
(iii) Calculate the amplitude of the waves. [2]

Show your workings in full.

amplitude = .......cccccceeene m
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(b) The wavelength of the waves is affected by the frequency of the wave
machine.

(i)

© WIJEC CBAC Ltd.

Using your answer from (a)(ii), calculate the wave speed given that
the frequency is 0.3 Hz. 2]

Use the equation:

wave speed = frequency x wavelength or v=fi

wave speed = ........cccuuueee. m/s

State how the wavelength is affected when the frequency of the wave
machine is increased. [1]
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6. (a) Diagram 1 shows four galaxies, P, Q, R and S and their position relative to
Earth.

Diagram 1

O R D
Earth @

The spectra from each of these galaxies is shown in Diagram 2 below.

Diagram 2

Match each spectrum to the galaxies P, Q, R and S. [2]

© WIJEC CBAC Ltd.
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(b) Complete the following sentences by underlining the correct words in the
brackets. [3]

The spectral lines of galaxies give evidence of (an expanding, a contracting, an
unchanging) Universe.
The spectral lines show evidence of (red, green, white, blue) shift.

This means the galaxies are moving (away from us, towards us, not moving).

© WIJEC CBAC Ltd.
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7. (a) Cobalt-60 (2Co) is an unstable isotope which undergoes decay into nickel.

Balance the nuclear equation showing the decay of cobalt-60 into nickel. [2]
60 0 ST
>7C0 — B+ "Ni

(b) The wavelength range of different parts of the electromagnetic spectrum are
shown below.

Electromagnetic radiation Wavelength (nm)
gamma radiation <107
X-rays 1-0.001
ultravioet | L
visible 750 - 400
infra-red 2500 - 750
microwave 10° - 2500
radio waves >10°

Information about units:
1pm=1x10"m
1pm=1x 10> nm

(1) Complete the table by adding the wavelength range for ultraviolet
radiation. [1]

(i) When cobalt-60 decays into nickel, it also emits electromagnetic
radiation with a wavelength of 0.93 pm.

I Use the information above to state which part of the
electromagnetic spectrum it is from. Show your reasoning. [2]

© WIJEC CBAC Ltd.



Edugas GCSE - Paper 1 C420U10 - Specimen None -  Questions thealevelphysicstutor.com

GCSE PHYSICS Sample Assessment Materials 21

Il Calculate the frequency of the emitted radiation using the
equation: [2]

speed of light f=

\4
frequency = —
a Y w avelength A

(Speed of light, v = 300 000 000 m/s)

1 The electromagnetic radiation emitted by cobalt-60 is used in
hospitals. State one medical use of this radiation. [1]

© WIJEC CBAC Ltd.
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8. A piece of rock gives a reading on a counter which is connected to a radiation
detector. The rock is wrapped in various materials and different readings in counts
per minute (cpm) are observed.

(a) (i) What causes the reading of 30 cpm in the first diagram? [1]
(ii) State the type, or types of radiation that the rock emits. 2]
(iii) Explain your choice. [2]

(b) The rock is now wrapped in lead. Explain what you would expect the reading
on the counter to be. [2]

© WIJEC CBAC Ltd.
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9. (a) Two children, Helen and Bob, are playing on a see-saw as shown below.
Helen has a mass of 28 kg.

Helen Bob

(i) Underline the word or phrase that correctly completes the sentence
below.
[1]

The moment of a force is a measure of its (pushing, pulling, turning)

effect.

(i) The gravitational field strength on Earth is 10 N/kg.
Calculate Helen’s weight force. 2]

weight force = .........cccooine N
(i)  The children want to sit on the see-saw so that it is exactly balanced.
Helen sits 1.5 m from the centre.
Bob is heavier than Helen and has a weight force of 400 N.

Calculate how far Bob needs to sit from the pivot of the see-saw.
You can calculate the children’s moments using:

moment = force x distance or M=Fd [3]

Distance from pivot =.................. m

© WIJEC CBAC Ltd.
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(b) Explain which of the two bottle openers shown below, A or B, would be best
to use to open a bottle.
The two bottle openers are shown to the same scale. [1]

Q Bottle opener A
Q Bottle opener B

© WIJEC CBAC Ltd.
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10. A teacher slowly pumps air into the apparatus shown in the diagram.
This causes the oil to squeeze the trapped air in the tube. The teacher stops when
the volume of trapped gas is 10 cm®.

Some results are recorded in the table.

Pressure of trapped air (MPa) 0.10 0.16 0.25 0.40
Volume of trapped air (cm?) 40 25 16 10
(a) Plot the four points on the grid and draw a suitable line. [3]
pressure (MPa)

0.4
0.3
0.2
0.1

0

0 10 20 30 40

volume (cm?3)

© WIJEC CBAC Ltd.
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(b) (i) The surface area of the inside of the glass tube is 0.002 m? when the
gas volume is 16 cm®.

Use the equation below to calculate the force exerted by the air on the
inside walls of the glass. [3]

force
area

pressure =

(ii) State the danger that arises from this force value and give one
method of safeguarding the pupils from this danger. 2]

(c) Calculate the pressure when the volume is 80 cm?®.
You should use an equation from page 2 to answer this question. [4]

ANSwer ........coocvviiinnn..

12
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11. (a) Two things happen when a car driver does an emergency stop.

. The driver sees a hazard and thinks what to do. The distance travelled
by the car in this time is called the thinking distance.

° The driver’s foot presses the brake to stop the car.

What distance is added to the thinking distance to give the total stopping
distance? (1]

(b) The graph shows how thinking distance changes with speed for an alert
driver.

Thinking distance (m)
|
16

14 7

12

10 .

0 ==
0 5 10 15 20 25

Speed (m/s)

(i) How is tiredness likely to affect the thinking distance? [1]

(ii) Add a line to the graph above to show how thinking distance varies
with speed for a tired driver. [1]

© WIJEC CBAC Ltd.
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EQUATION LIST

final velocity = initial velocity + acceleration x time v=utat

distance = % (initial velocity + final velocity) x time Y= % (+v)
(final velocity)? = (initial velocity)? + 2 x acceleration x distance V =u? +2ax
change in thermal energy = mass x specific heat capacity x AQ = mcAO

change in temperature

thermal energy for a change of state = mass x specific latent heat Q=mL
energy transferred in stretching = 0.5 x spring constant x (extension)2 E=1k?
for gases: pressure x volume = constant pV = constant

(for a given mass of gas at a constant temperature)

potential difference across primary coil x current in primary coil = il = Vs,
potential difference across secondary coil x current in secondary coil

© WIJEC CBAC Ltd.
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Answer all questions.

1. The diagram shows how electricity is distributed from a power station to consumers.

Transmission
cables

Power
station

———F

' ' Consumer
Step-up
transformer
(a) (1) Fill in the missing label on the diagram. 1
(i) Place a tick (v') in the boxes next to the two correct statements about
the step-up transformer. [2]

It allows the electricity to travel further

It increases the voltage

It increases the speed of the electricity through the cables

It reduces energy losses from the cables

It decreases the voltage

© WIJEC CBAC Ltd.
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(b) The Sankey diagram shows the energy transfers for this power station.

Circle the efficiency of the power station. [1]

0% 30% 70% 100%

© WIJEC CBAC Ltd.
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2. Students are investigating magnetism.
(a) Draw the magnetic field pattern around the bar magnet shown below. [2]
N S
(b) (i) Describe how induced magnets are different from permanent
magnets. (2]

metal bar

Place a tick (v') alongside two correct statements below. [2]

The bar is not magnetised

The magnet induces a N pole at the nearest end of the bar

The iron bar and magnet attract each other

Like poles face each other

The magnet repels the iron bar
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(c) Two magnetic compasses are placed by a pair of magnets as shown in the
diagram below.

Draw compass needles in the circles to show in which direction they point. [2]

© WIJEC CBAC Ltd.
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3. Lisa sets up the following circuit:
I
I
281 (V)
/
Lamp 1 Lamp 2

(a) The current through lamp 1 is 2A and the voltmeter reading is 4V.
(i) Circle the current flowing through lamp 2. [1]
0.5A 1A 2A 4A
(i) Calculate the resistance of lamp 1 by using the information above and
the equation: [2]

voltage = current x resistance or V' = IR

resistance = ......cooeeiiiiiii Q

(b) Lisa adds another lamp in series with lamp 1 and lamp 2.
Choose words from the box to complete the following sentences.
Each word or phrase may be used once, more than once or not at all.

increase decrease stay the same

(i) When the extra lamp is added, it causes the current through lamp 1 to

....................................................... and the battery voltage to

(i) The extra lamp causes the circuit resistance to ...........ccccccceeiiiiiiinnenn.
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(c) Jonathan sets up the following circuit to test Ohm’s law. He uses an ammeter
set to read between 0 and 10 A and a voltmeter set to read between 0 and

10V.
|
&
X
—
|
(i) What is the component marked X and what is its function in the circuit
above? 2]

(ii) Jonathan found it difficult to read the current reading. His results are in
the table below.

Current (A) Voltage (V)
0 2.0
0 4.0
0 6.0
1 8.0

Suggest one change that Jonathan could make to improve his current
readings. [1]
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(d) Ibrahim set up an experiment to find out if four different electrical components
A, B, C and D obeyed Ohm’s law.

A graph showing his results from the investigation is shown below.

Current (A) | A B
] C
D
Voltage (V)
(1) Ibrahim is told that the resistance of one component increases with
voltage and he should identify it in his conclusion.
Which component behaves in this way? [1]
(i) Ibrahim needs to identify any components that obey Ohm's law in his
conclusion.
Which components (if any) obey Ohm’s law? Give an explanation for
your answer. [2]

12
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4. (a) Complete the diagram below to show the path the light ray takes in air. [1]

normal

air

water

(b) Janine examines an object through a convex image with focal length, F.
Complete the path of light ray A through the lens below to show the position
of the image. 2]

convex lens

Lightray A

object
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(c) John uses a magnifying glass made from a convex lens with a focal length of
2.5 cm to look at an object.
Complete the ray diagram below to show the position of the image. [2]

magnifying glass

5.0 2.5 2.5 5.0

/
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5. The diagram shows a side view of water waves, produced in a swimming pool by a
wave machine.

A 10m B

1.9m

(a) Use information from the diagram to answer the following questions.

(i) Write down the number of complete waves between A and B [1]
(ii) Calculate the wavelength of the water waves. [1]

wavelength = ...................... m
(iii) Calculate the amplitude of the waves. [2]

Show your workings in full.

amplitude = .......cccccceeene m
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Edugas GCSE - Paper 1 C420U10 - Specimen None -  Questions thealevelphysicstutor.com

GCSE PHYSICS Sample Assessment Materials 17

(b) The wavelength of the waves is affected by the frequency of the wave
machine.

(i)

© WIJEC CBAC Ltd.

Using your answer from (a)(ii), calculate the wave speed given that
the frequency is 0.3 Hz. 2]

Use the equation:

wave speed = frequency x wavelength or v=fi

wave speed = ........cccuuueee. m/s

State how the wavelength is affected when the frequency of the wave
machine is increased. [1]
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6. (a) Diagram 1 shows four galaxies, P, Q, R and S and their position relative to
Earth.

Diagram 1

O R D
Earth @

The spectra from each of these galaxies is shown in Diagram 2 below.

Diagram 2

Match each spectrum to the galaxies P, Q, R and S. [2]
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(b) Complete the following sentences by underlining the correct words in the
brackets. [3]

The spectral lines of galaxies give evidence of (an expanding, a contracting, an
unchanging) Universe.
The spectral lines show evidence of (red, green, white, blue) shift.

This means the galaxies are moving (away from us, towards us, not moving).

© WIJEC CBAC Ltd.
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7. (a) Cobalt-60 (2Co) is an unstable isotope which undergoes decay into nickel.

Balance the nuclear equation showing the decay of cobalt-60 into nickel. [2]
60 0 ST
>7C0 — B+ "Ni

(b) The wavelength range of different parts of the electromagnetic spectrum are
shown below.

Electromagnetic radiation Wavelength (nm)
gamma radiation <107
X-rays 1-0.001
ultravioet | L
visible 750 - 400
infra-red 2500 - 750
microwave 10° - 2500
radio waves >10°

Information about units:
1pm=1x10"m
1pm=1x 10> nm

(1) Complete the table by adding the wavelength range for ultraviolet
radiation. [1]

(i) When cobalt-60 decays into nickel, it also emits electromagnetic
radiation with a wavelength of 0.93 pm.

I Use the information above to state which part of the
electromagnetic spectrum it is from. Show your reasoning. [2]

© WIJEC CBAC Ltd.
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Il Calculate the frequency of the emitted radiation using the
equation: [2]

speed of light f=

\4
frequency = —
a Y w avelength A

(Speed of light, v = 300 000 000 m/s)

1 The electromagnetic radiation emitted by cobalt-60 is used in
hospitals. State one medical use of this radiation. [1]

© WIJEC CBAC Ltd.
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8. A piece of rock gives a reading on a counter which is connected to a radiation
detector. The rock is wrapped in various materials and different readings in counts
per minute (cpm) are observed.

(a) (i) What causes the reading of 30 cpm in the first diagram? [1]
(ii) State the type, or types of radiation that the rock emits. 2]
(iii) Explain your choice. [2]

(b) The rock is now wrapped in lead. Explain what you would expect the reading
on the counter to be. [2]

© WIJEC CBAC Ltd.
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9. (a) Two children, Helen and Bob, are playing on a see-saw as shown below.
Helen has a mass of 28 kg.

Helen Bob

(i) Underline the word or phrase that correctly completes the sentence
below.
[1]

The moment of a force is a measure of its (pushing, pulling, turning)

effect.

(i) The gravitational field strength on Earth is 10 N/kg.
Calculate Helen’s weight force. 2]

weight force = .........cccooine N
(i)  The children want to sit on the see-saw so that it is exactly balanced.
Helen sits 1.5 m from the centre.
Bob is heavier than Helen and has a weight force of 400 N.

Calculate how far Bob needs to sit from the pivot of the see-saw.
You can calculate the children’s moments using:

moment = force x distance or M=Fd [3]

Distance from pivot =.................. m

© WIJEC CBAC Ltd.
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(b) Explain which of the two bottle openers shown below, A or B, would be best
to use to open a bottle.
The two bottle openers are shown to the same scale. [1]

Q Bottle opener A
Q Bottle opener B

© WIJEC CBAC Ltd.



Edugas GCSE - Paper 1 C420U10 - Specimen None -  Questions thealevelphysicstutor.com

GCSE PHYSICS Sample Assessment Materials 25

10. A teacher slowly pumps air into the apparatus shown in the diagram.
This causes the oil to squeeze the trapped air in the tube. The teacher stops when
the volume of trapped gas is 10 cm®.

Some results are recorded in the table.

Pressure of trapped air (MPa) 0.10 0.16 0.25 0.40
Volume of trapped air (cm?) 40 25 16 10
(a) Plot the four points on the grid and draw a suitable line. [3]
pressure (MPa)

0.4
0.3
0.2
0.1

0

0 10 20 30 40

volume (cm?3)

© WIJEC CBAC Ltd.
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(b) (i) The surface area of the inside of the glass tube is 0.002 m? when the
gas volume is 16 cm®.

Use the equation below to calculate the force exerted by the air on the
inside walls of the glass. [3]

force
area

pressure =

(ii) State the danger that arises from this force value and give one
method of safeguarding the pupils from this danger. 2]

(c) Calculate the pressure when the volume is 80 cm?®.
You should use an equation from page 2 to answer this question. [4]

ANSwer ........coocvviiinnn..

12
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11. (a) Two things happen when a car driver does an emergency stop.

. The driver sees a hazard and thinks what to do. The distance travelled
by the car in this time is called the thinking distance.

° The driver’s foot presses the brake to stop the car.

What distance is added to the thinking distance to give the total stopping
distance? (1]

(b) The graph shows how thinking distance changes with speed for an alert
driver.

Thinking distance (m)
|
16

14 7

12

10 .

0 ==
0 5 10 15 20 25

Speed (m/s)

(i) How is tiredness likely to affect the thinking distance? [1]

(ii) Add a line to the graph above to show how thinking distance varies
with speed for a tired driver. [1]

© WIJEC CBAC Ltd.
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(c) Three cars, A, B and C, are travelling towards traffic lights. The graphs below
show how the speed of each car changes after the drivers see the lights turn

to red.
Speed (m/s) A Speed (m/s) B Speed (m/s) c
154 154 151
%
A L
10 10 10 i1
h L
5 Y 5 5 i
b
h L
0 - 0 ) - 0 -
) 2 4 5] 8 10 0 2 4 6 8 10 0 2 4 5] 8 10
Time (s) Time (s) Time (s)

Use information in the graphs to answer the following questions.
(i) Which one of the cars, A, B or C has the biggest deceleration? [1]
How do the graphs show this? [1]

(i) Give a reason whether the following statement is a valid conclusion
that can be made from the graphs:
"Car B travels the smallest distance". [1]

(d) A car accelerates from rest at a junction to a speed of 13 m/s in 5.2 seconds.
Select an equation from page 2 to work out its acceleration. [3]

© WIJEC CBAC Ltd.
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12. A bow obeys Hooke’s Law in a similar way to a spring. This
allows us to calculate the spring constant and the energy
stored in the bow.

It is suggested that most of the energy stored in a bow is
transferred to the arrow when it is fired.

A force of 60 N is required to extend the bow 0.5 m.

A bow is extended 50 cm and fires an arrow.

The kinetic energy of the arrow leaving the bow is 7.2 J.

Explain whether this information supports the hypothesis that “most energy in the
bow string is transferred to the arrow”.

You may use an equation from page 2.

© WIJEC CBAC Ltd.
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13. The following information is found on the base of a kettle.

(a) What does this information tell you about the type of current the kettle is
designed to work with? Explain your reasoning. 2]

(b) The diagram shows the plug connected to the kettle.

(i) The ratings of fuses that are available for use in plugs are 3A, 5A, 7A
and 13 A. Determine which fuse should be chosen and state what
would happen if the each of the other fuses was used instead. [4]

(i) Explain the function of the fuse. [2]

(iii) Describe how the earth wire helps to keep consumers safe. [2]

© WIJEC CBAC Ltd.
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(d) Ibrahim set up an experiment to find out if four different electrical components
A, B, C and D obeyed Ohm’s law.

A graph showing his results from the investigation is shown below.

Current (A) | A B
] C
D
Voltage (V)
(1) Ibrahim is told that the resistance of one component increases with
voltage and he should identify it in his conclusion.
Which component behaves in this way? [1]
(i) Ibrahim needs to identify any components that obey Ohm's law in his
conclusion.
Which components (if any) obey Ohm’s law? Give an explanation for
your answer. [2]

12
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4. (a) Complete the diagram below to show the path the light ray takes in air. [1]

normal

air

water

(b) Janine examines an object through a convex image with focal length, F.
Complete the path of light ray A through the lens below to show the position
of the image. 2]

convex lens

Lightray A

object

© WIJEC CBAC Ltd.
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(c) John uses a magnifying glass made from a convex lens with a focal length of
2.5 cm to look at an object.
Complete the ray diagram below to show the position of the image. [2]

magnifying glass

5.0 2.5 2.5 5.0

/

© WIJEC CBAC Ltd.
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5. The diagram shows a side view of water waves, produced in a swimming pool by a
wave machine.

A 10m B

1.9m

(a) Use information from the diagram to answer the following questions.

(i) Write down the number of complete waves between A and B [1]
(ii) Calculate the wavelength of the water waves. [1]

wavelength = ...................... m
(iii) Calculate the amplitude of the waves. [2]

Show your workings in full.

amplitude = .......cccccceeene m

© WIJEC CBAC Ltd.
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(b) The wavelength of the waves is affected by the frequency of the wave
machine.

(i)

© WIJEC CBAC Ltd.

Using your answer from (a)(ii), calculate the wave speed given that
the frequency is 0.3 Hz. 2]

Use the equation:

wave speed = frequency x wavelength or v=fi

wave speed = ........cccuuueee. m/s

State how the wavelength is affected when the frequency of the wave
machine is increased. [1]
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6. (a) Diagram 1 shows four galaxies, P, Q, R and S and their position relative to
Earth.

Diagram 1

O R D
Earth @

The spectra from each of these galaxies is shown in Diagram 2 below.

Diagram 2

Match each spectrum to the galaxies P, Q, R and S. [2]

© WIJEC CBAC Ltd.
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(b) Complete the following sentences by underlining the correct words in the
brackets. [3]

The spectral lines of galaxies give evidence of (an expanding, a contracting, an
unchanging) Universe.
The spectral lines show evidence of (red, green, white, blue) shift.

This means the galaxies are moving (away from us, towards us, not moving).

© WIJEC CBAC Ltd.
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7. (a) Cobalt-60 (2Co) is an unstable isotope which undergoes decay into nickel.

Balance the nuclear equation showing the decay of cobalt-60 into nickel. [2]
60 0 ST
>7C0 — B+ "Ni

(b) The wavelength range of different parts of the electromagnetic spectrum are
shown below.

Electromagnetic radiation Wavelength (nm)
gamma radiation <107
X-rays 1-0.001
ultravioet | L
visible 750 - 400
infra-red 2500 - 750
microwave 10° - 2500
radio waves >10°

Information about units:
1pm=1x10"m
1pm=1x 10> nm

(1) Complete the table by adding the wavelength range for ultraviolet
radiation. [1]

(i) When cobalt-60 decays into nickel, it also emits electromagnetic
radiation with a wavelength of 0.93 pm.

I Use the information above to state which part of the
electromagnetic spectrum it is from. Show your reasoning. [2]

© WIJEC CBAC Ltd.
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Il Calculate the frequency of the emitted radiation using the
equation: [2]

speed of light f=

\4
frequency = —
a Y w avelength A

(Speed of light, v = 300 000 000 m/s)

1 The electromagnetic radiation emitted by cobalt-60 is used in
hospitals. State one medical use of this radiation. [1]

© WIJEC CBAC Ltd.
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8. A piece of rock gives a reading on a counter which is connected to a radiation
detector. The rock is wrapped in various materials and different readings in counts
per minute (cpm) are observed.

(a) (i) What causes the reading of 30 cpm in the first diagram? [1]
(ii) State the type, or types of radiation that the rock emits. 2]
(iii) Explain your choice. [2]

(b) The rock is now wrapped in lead. Explain what you would expect the reading
on the counter to be. [2]

© WIJEC CBAC Ltd.
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9. (a) Two children, Helen and Bob, are playing on a see-saw as shown below.
Helen has a mass of 28 kg.

Helen Bob

(i) Underline the word or phrase that correctly completes the sentence
below.
[1]

The moment of a force is a measure of its (pushing, pulling, turning)

effect.

(i) The gravitational field strength on Earth is 10 N/kg.
Calculate Helen’s weight force. 2]

weight force = .........cccooine N
(i)  The children want to sit on the see-saw so that it is exactly balanced.
Helen sits 1.5 m from the centre.
Bob is heavier than Helen and has a weight force of 400 N.

Calculate how far Bob needs to sit from the pivot of the see-saw.
You can calculate the children’s moments using:

moment = force x distance or M=Fd [3]

Distance from pivot =.................. m

© WIJEC CBAC Ltd.
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(b) Explain which of the two bottle openers shown below, A or B, would be best
to use to open a bottle.
The two bottle openers are shown to the same scale. [1]

Q Bottle opener A
Q Bottle opener B

© WIJEC CBAC Ltd.
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10. A teacher slowly pumps air into the apparatus shown in the diagram.
This causes the oil to squeeze the trapped air in the tube. The teacher stops when
the volume of trapped gas is 10 cm®.

Some results are recorded in the table.

Pressure of trapped air (MPa) 0.10 0.16 0.25 0.40
Volume of trapped air (cm?) 40 25 16 10
(a) Plot the four points on the grid and draw a suitable line. [3]
pressure (MPa)

0.4
0.3
0.2
0.1

0

0 10 20 30 40

volume (cm?3)

© WIJEC CBAC Ltd.
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(b) (i) The surface area of the inside of the glass tube is 0.002 m? when the
gas volume is 16 cm®.

Use the equation below to calculate the force exerted by the air on the
inside walls of the glass. [3]

force
area

pressure =

(ii) State the danger that arises from this force value and give one
method of safeguarding the pupils from this danger. 2]

(c) Calculate the pressure when the volume is 80 cm?®.
You should use an equation from page 2 to answer this question. [4]

ANSwer ........coocvviiinnn..
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11. (a) Two things happen when a car driver does an emergency stop.

. The driver sees a hazard and thinks what to do. The distance travelled
by the car in this time is called the thinking distance.

° The driver’s foot presses the brake to stop the car.

What distance is added to the thinking distance to give the total stopping
distance? (1]

(b) The graph shows how thinking distance changes with speed for an alert
driver.

Thinking distance (m)
|
16

14 7

12

10 .

0 ==
0 5 10 15 20 25

Speed (m/s)

(i) How is tiredness likely to affect the thinking distance? [1]

(ii) Add a line to the graph above to show how thinking distance varies
with speed for a tired driver. [1]

© WIJEC CBAC Ltd.
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(c) Three cars, A, B and C, are travelling towards traffic lights. The graphs below
show how the speed of each car changes after the drivers see the lights turn

to red.
Speed (m/s) A Speed (m/s) B Speed (m/s) c
154 154 151
%
A L
10 10 10 i1
h L
5 Y 5 5 i
b
h L
0 - 0 ) - 0 -
) 2 4 5] 8 10 0 2 4 6 8 10 0 2 4 5] 8 10
Time (s) Time (s) Time (s)

Use information in the graphs to answer the following questions.
(i) Which one of the cars, A, B or C has the biggest deceleration? [1]
How do the graphs show this? [1]

(i) Give a reason whether the following statement is a valid conclusion
that can be made from the graphs:
"Car B travels the smallest distance". [1]

(d) A car accelerates from rest at a junction to a speed of 13 m/s in 5.2 seconds.
Select an equation from page 2 to work out its acceleration. [3]

© WIJEC CBAC Ltd.
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12. A bow obeys Hooke’s Law in a similar way to a spring. This
allows us to calculate the spring constant and the energy
stored in the bow.

It is suggested that most of the energy stored in a bow is
transferred to the arrow when it is fired.

A force of 60 N is required to extend the bow 0.5 m.

A bow is extended 50 cm and fires an arrow.

The kinetic energy of the arrow leaving the bow is 7.2 J.

Explain whether this information supports the hypothesis that “most energy in the
bow string is transferred to the arrow”.

You may use an equation from page 2.

© WIJEC CBAC Ltd.
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13. The following information is found on the base of a kettle.

(a) What does this information tell you about the type of current the kettle is
designed to work with? Explain your reasoning. 2]

(b) The diagram shows the plug connected to the kettle.

(i) The ratings of fuses that are available for use in plugs are 3A, 5A, 7A
and 13 A. Determine which fuse should be chosen and state what
would happen if the each of the other fuses was used instead. [4]

(i) Explain the function of the fuse. [2]

(iii) Describe how the earth wire helps to keep consumers safe. [2]

© WIJEC CBAC Ltd.
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(c) The kettle was tested to check its efficiency. The data collected are given

below:

start temperature of water (°C) 20

mass of water boiled (kg) 1.5

time taken for kettle to boil (min : s) 3:30

specific heat capacity of water (J / kg °C) 4200

power of kettle (W) 2600

(i) Select an equation from page 2 and use it to calculate the energy
transferred to the water. [3]

energy transferred = ..........ccccvvvvviiievenenee. J

(i) The efficiency of the kettle is calculated to be 0.92; explain in terms of
energy transfer what this means. 2]

(d) Another kettle, of similar design, takes longer to boil the same quantity of
water. Explain whether this kettle is more or less environmentally friendly.
[2]

17
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14. Rising moisture within a thundercloud collides with falling ice or sleet. The base of the
thundercloud becomes negatively charged and the top becomes positively charged.

(a) Explain how a thundercloud becomes charged with static electricity. [3]

(b) A lightning conductor is a very thick strip of copper, which connects some
sharp points above the top of a building to a metal plate buried deep in the
ground.

Negatively charged base of
thundercloud

Thick copper strip

Metal plate

The negatively charged based of the thundercloud causes a movement of
charge in the lightning conductor. Positive and negative ions are produced in
the air around the sharp points. The movement of these ions reduces the
build-up of charge on the cloud making a lightning strike less likely.

(i) Describe how a positive charge is produced at the points of the
lightning conductor. [2]

© WIJEC CBAC Ltd.
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(ii) Explain how the ions produced in the air around the points help to
prevent the build-up of charge in the cloud. 2]

(iii) Give two reasons why the lightning conductor, shown in the diagram,
minimises the damage to the building by the lightning strike described
above. 2]

(c) In a lightning strike, a current of 3000 A flows through the lightning conductor
for 0-005s. Calculate the amount of charge transferred from the cloud and
state its unit. [4]

13
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final velocity = initial velocity + acceleration x time

distance = %2 X (initial velocity + final velocity) x time

(final velocity)? = (initial velocity)? + 2 x acceleration x distance

distance = initial velocity x time + 2 x acceleration x time?

change in thermal = mass X specific heat X change in _
energy capacity temperature AQ = mcAd
thermal energy for a change of state = mass X specific latent heat O =mL
energy transferred in stretching = % x spring constant x (extension)? E =%kx2
force on a conductor (at right angles to a magnetic field) carrying a current = _
I F=BIl
magnetic field strength x current x length
potential difference currentin _ potential difference current in VI =vI
across primary coil primary coil  across secondary coil = secondary coil 117 T2
potential difference across primary coil _ number of turns in primary coil n _ Ny
potential difference across secondary coil number of turns in secondary coil V, N,

for gases: pressure x volume = constant
(for a given mass of gas at a constant temperature)

pV = constant

pressure due to a = height of X density of x gravitational
column of liquid column liquid field strength

p=hpg
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Answer all questions.
1.  On a particular day in the summer of 2015, the power of the wind striking a wind turbine near
Bristol was 1500 W. The power wasted in the turbine was 600W.

(a) Calculate the efficiency of the turbine from these figures. [3]

Efficiency = ...

(b) A coal power station releases 120 grams of CO, into the atmosphere for every million
joules of electricity produced but wind turbines release none whilst they are working.

(i) One person claims that generating 1000W for 9000s (2.5 hours) using a wind
turbine saves over 1kg of CO,, emissions into the atmosphere compared with using
coal.

Use the equation:

energy transferred = power X time

to investigate this claim. [2]

(i)  Give areason why it is important to attempt to reduce the amount of CO,, produced
when generating electricity. [1]
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Examiner

|
2. Agroup of students hangs masses from the end of the spring and uses a pointer to take readings o

of the position of the bottom of the spring against a metre ruler.

clamp stand \_

spring — ||

/ ruler

masses —— |

(T

The results of their experiment are shown below.

Mass I_oaded on Force _applied to Reading on ruler Extension (cm)
spring (g) spring (N) (cm)
20 0.2 5.7 0.8
40 0.4 6.5 1.6
60 06 | 2.5
80 0.8 8.0 3.1
120 0 9.7 4.8
140 1.4 10.5 5.6
(@) Complete the table above. [2]

© WJEC CBAC Ltd. (C420UA0-1)
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final velocity = initial velocity + acceleration x time

distance = %2 X (initial velocity + final velocity) x time

(final velocity)? = (initial velocity)? + 2 x acceleration x distance

distance = initial velocity x time + 2 x acceleration x time?

change in thermal = mass X specific heat X change in _
energy capacity temperature AQ = mcAd
thermal energy for a change of state = mass X specific latent heat O =mL
energy transferred in stretching = % x spring constant x (extension)? E =%kx2
force on a conductor (at right angles to a magnetic field) carrying a current = _
I F=BIl
magnetic field strength x current x length
potential difference currentin _ potential difference current in VI =vI
across primary coil primary coil  across secondary coil = secondary coil 117 T2
potential difference across primary coil _ number of turns in primary coil n _ Ny
potential difference across secondary coil number of turns in secondary coil V, N,

for gases: pressure x volume = constant
(for a given mass of gas at a constant temperature)

pV = constant

pressure due to a = height of X density of x gravitational
column of liquid column liquid field strength

p=hpg
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Answer all questions.
1.  On a particular day in the summer of 2015, the power of the wind striking a wind turbine near
Bristol was 1500 W. The power wasted in the turbine was 600W.

(a) Calculate the efficiency of the turbine from these figures. [3]

Efficiency = ...

(b) A coal power station releases 120 grams of CO, into the atmosphere for every million
joules of electricity produced but wind turbines release none whilst they are working.

(i) One person claims that generating 1000W for 9000s (2.5 hours) using a wind
turbine saves over 1kg of CO,, emissions into the atmosphere compared with using
coal.

Use the equation:

energy transferred = power X time

to investigate this claim. [2]

(i)  Give areason why it is important to attempt to reduce the amount of CO,, produced
when generating electricity. [1]
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2. Agroup of students hangs masses from the end of the spring and uses a pointer to take readings o

of the position of the bottom of the spring against a metre ruler.

clamp stand \_

spring — ||

/ ruler

masses —— |

(T

The results of their experiment are shown below.

Mass I_oaded on Force _applied to Reading on ruler Extension (cm)
spring (g) spring (N) (cm)
20 0.2 5.7 0.8
40 0.4 6.5 1.6
60 06 | 2.5
80 0.8 8.0 3.1
120 0 9.7 4.8
140 1.4 10.5 5.6
(@) Complete the table above. [2]
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(b) (i) Use the data in the table to plot a graph and draw a suitable line. [4] o
Force applied to spring (N)
0
0
Extension (cm)
(i) State the force that produces an extension of 4.4 cm. 1]
Force = .. N
(i)  Calculate the spring constant, k, of the spring. Give your answer in N/m. [3]
Spring constant, K= ... N/m
© WJEC CBAC Ltd. (C420UA0-1) Turn over.
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(iv)  Two springs, identical to the one above, are now hung side-by-side as shown below. o

Draw a line on the grid on the previous page to show how the extension changes
with force for this parallel arrangement of springs. [2]

(c) () The original single spring is now stretched by 1.6 cm. Use an equation from page
2 to calculate the energy stored. [2]

Energy stored = ... J
(i) The spring is held with a 1.6cm extension when it is laid down on a frictionless
surface and fixed at one end. A mass of 20g is attached to its other end and the
spring is released. Use the equation:
kinetic energy = 0.5 x mass X (velocity)® or E, = Lmy?

to calculate the maximum velocity of the mass when the spring is released. [2]

Velocity = ... m/s

(iii)  Explain how the maximum velocity of the mass would be affected if the spring is
stretched twice as far before being released. 2]

18
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3. Riding a bike is a matter of balance and strength. Gears on bikes help the rider when the|
gradient of the road changes.
The diagram below shows the pedal arm of length 18cm at a position level with the ground.
At this instant a force of 650N is applied vertically downwards.
Rear sprocket Front chainring
(i
650 N
(@ (i) Calculate the moment of the 650N force on the pedal in Nm. [3]
Moment= ... Nm
(i)  This moment applies a force, F; to the chain which is at half the distance of the pedal
from the axle (9cm). Circle the box that gives the correct value of the force, F.  [1]
58.5N 117N 234N 325N 1300N
© WJEC CBAC Ltd. (C420UA0-1) Turn over.
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(b) The following table gives the gear ratio of the number of teeth on the front chainring to the
number of teeth on the sprocket on the rear wheel on a 21 gear bike. For example, 12t

represents 12 teeth.

Questions

Rear sprocket ———

~———— Front chainring

Numf?grr]toért]zierm nogn the Number of teeth on rear sprocket wheels
12t 13t 15t 17t 20t 24t 28t
Gear ratios in each gear
18t gear | 2" gear | 3™ gear | 4" gear | 5" gear | 6" gear | 7" gear
28t (15t gear) 2.33:1 2151 1.87:1 1.65:1 1.40:1 1.17:1 1.00:1
38t (2" gear) 3171 2.92:1 2.53:1 2.24:1 1.90:1 1.58:1 1.36:1
48t (3" gear) 4.00:1 3.69:1 3.20:1 2.82:1 2.40:1 2.00:1 1.71:1

(i) When the front chainring is in second gear, the gear ratios range from 1.36:1 to
3.17:1. Suggest a reason why it is not essential to have the second gear on the front
chainring of a bike. 1]

(i) The pedals of the bike rotate once every 0.8s.

I.  Calculate the frequency of rotation of the front chainring. 2]
Frequency = ... Hz

© WJEC CBAC Ltd.

(C420UA0-1)

thealevelphysicstutor.com

Examiner
only




Edugas GCSE - Paper 1 C420U10 - June 2018 -  Questions thealevelphysicstutor.com

15
(b) (i) The following circuit shows three resistors connected together in a circuit with a cell. Exzmiyner
||
| I
04A 4Q
| I
6Q
] | IS
| I
12Q
I. Calculate the total resistance of the 4Q and 12Q resistors in parallel. [2]
Resistance = ................. Q
II. Calculate the current in each of the 4Q and the 12Q resistors. [3]
Currentind4Q= ... A
Currentin 12Q = ... A
[ll. Calculate the potential difference across the cell. [3]
Potential difference across the cell = ... V
(i) James predicts that if the three resistors in this circuit had been connected in
series, the current in the circuit would have been less than 0.4 A. Explain whether
his prediction is correct. [2]
14
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7. A group of students sets up a transformer in a physics lesson. They set up two coils of wire o

which they call the primary coil and the secondary coil. The diagram shows the coils of their
transformer which is incomplete.

secondary
potential difference

primary potential
difference 40V a.c.

(@ Draw and label the missing part and state its function. [3]

© WJEC CBAC Ltd. (C420UA0-1)



Edugas GCSE - Paper 1 C420U10 - June 2018 -  Questions thealevelphysicstutor.com

Examiner

|
(iv)  Two springs, identical to the one above, are now hung side-by-side as shown below. o

Draw a line on the grid on the previous page to show how the extension changes
with force for this parallel arrangement of springs. [2]

(c) () The original single spring is now stretched by 1.6 cm. Use an equation from page
2 to calculate the energy stored. [2]

Energy stored = ... J
(i) The spring is held with a 1.6cm extension when it is laid down on a frictionless
surface and fixed at one end. A mass of 20g is attached to its other end and the
spring is released. Use the equation:
kinetic energy = 0.5 x mass X (velocity)® or E, = Lmy?

to calculate the maximum velocity of the mass when the spring is released. [2]

Velocity = ... m/s

(iii)  Explain how the maximum velocity of the mass would be affected if the spring is
stretched twice as far before being released. 2]

18
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3. Riding a bike is a matter of balance and strength. Gears on bikes help the rider when the|
gradient of the road changes.
The diagram below shows the pedal arm of length 18cm at a position level with the ground.
At this instant a force of 650N is applied vertically downwards.
Rear sprocket Front chainring
(i
650 N
(@ (i) Calculate the moment of the 650N force on the pedal in Nm. [3]
Moment= ... Nm
(i)  This moment applies a force, F; to the chain which is at half the distance of the pedal
from the axle (9cm). Circle the box that gives the correct value of the force, F.  [1]
58.5N 117N 234N 325N 1300N
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(b) The following table gives the gear ratio of the number of teeth on the front chainring to the
number of teeth on the sprocket on the rear wheel on a 21 gear bike. For example, 12t

represents 12 teeth.

Questions

Rear sprocket ———

~———— Front chainring

Numf?grr]toért]zierm nogn the Number of teeth on rear sprocket wheels
12t 13t 15t 17t 20t 24t 28t
Gear ratios in each gear
18t gear | 2" gear | 3™ gear | 4" gear | 5" gear | 6" gear | 7" gear
28t (15t gear) 2.33:1 2151 1.87:1 1.65:1 1.40:1 1.17:1 1.00:1
38t (2" gear) 3171 2.92:1 2.53:1 2.24:1 1.90:1 1.58:1 1.36:1
48t (3" gear) 4.00:1 3.69:1 3.20:1 2.82:1 2.40:1 2.00:1 1.71:1

(i) When the front chainring is in second gear, the gear ratios range from 1.36:1 to
3.17:1. Suggest a reason why it is not essential to have the second gear on the front
chainring of a bike. 1]

(i) The pedals of the bike rotate once every 0.8s.

I.  Calculate the frequency of rotation of the front chainring. 2]
Frequency = ... Hz
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II. The cyclist is riding on a level road, using the 2"d gear on the front chainring o
and 6™ gear on the rear sprocket. Use the information in the table and your
answer to (b)(ii)l to calculate the number of rotations of the rear wheel each
second. [3]
Number of rotations per second = ...

[ll.  The rear wheel has a circumference of 236 cm.
Use your answer to (b)(ii)ll to calculate the speed of the bike in m/s. [2]
Speed = ... m/s 58
12
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4. Scientists in the U.K. have drawn up plans to build the world’s first nuclear fusion power station o

by the year 2030.

(@) Describe and explain the conditions that are necessary for nuclear fusion to occur.  [4]

(b) The most promising fusion reaction is between two isotopes of hydrogen. These are
deuterium and tritium. The reaction between the nuclei is shown in the diagram.

deuteri
euterium ‘® ‘@ helium
‘ \
ener
tritium @/ \ ¥
0‘ 0 neutron
(i) Complete the balanced nuclear equation for this reaction. [2]

............. H+ " H — +

(i) A student makes the statement that the helium shown in the diagram is no different
from an atom of ;He .
Explain in terms of particles whether or not his statement is true. [2]
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5. Ultrasound frequencies in the range 1 MHz to 20 MHz are generally used in scanning a foetus. o

An ultrasound scan of a foetus depends on echoes of the ultrasound waves which produce an
image on a nearby screen.

Ultrasound transducer

Non-harmful ultrasound waves

(b) State two things that happen to the ultrasound waves during a scan that allow an image
to be formed. 2]

(c) Explain why low frequency ultrasound waves (in the range of 1 MHz to 20 MHz) are used
for scanning a foetus. 2]

© WJEC CBAC Ltd. (C420UA0-1)
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(d)

13

The mean speed of ultrasound waves travelling through the human body is 1540m/s at a
frequency of 20 MHz.

(i) Calculate the time interval between a pulse of an ultrasound wave being transmitted

from the probe and it being received back at the probe again. The nearest part of
the foetus is 4.0 cm below the skin. [3]

(i) Calculate the number of wavelengths that are contained in the distance between
the probe and the nearest part of the foetus. [4]

Number of wavelengths = ...

© WJEC CBAC Ltd. (C420UA0-1) Turn over.
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6. A group of students sets up series and parallel circuits. They use two resistors, X and Y. o

The resistance of X is greater than the resistance of Y.

(@) In the first case, they connect the two resistors X and Y in series with a cell.

Circuit A
|
| [
X Y
[ 1  +—

[2]

(i) Inthe second case, they connect the two resistors in parallel with the cell.

Circuit B

For circuit B, compare the potential differences across, and the currents in, X and Y.

[2]
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(b) (i) The following circuit shows three resistors connected together in a circuit with a cell. Exzmiyner
||
| I
04A 4Q
| I
6Q
] | IS
| I
12Q
I. Calculate the total resistance of the 4Q and 12Q resistors in parallel. [2]
Resistance = ................. Q
II. Calculate the current in each of the 4Q and the 12Q resistors. [3]
Currentind4Q= ... A
Currentin 12Q = ... A
[ll. Calculate the potential difference across the cell. [3]
Potential difference across the cell = ... V
(i) James predicts that if the three resistors in this circuit had been connected in
series, the current in the circuit would have been less than 0.4 A. Explain whether
his prediction is correct. [2]
14
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7. A group of students sets up a transformer in a physics lesson. They set up two coils of wire o

which they call the primary coil and the secondary coil. The diagram shows the coils of their
transformer which is incomplete.

secondary
potential difference

primary potential
difference 40V a.c.

(@ Draw and label the missing part and state its function. [3]
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(b) The students keep a fixed number of turns in the secondary coil. The number of turns |[Examiner
in its primary coil are changed, which affects the potential difference across the| °nV
secondary coil in the way shown on the graph below.

Potential difference across
secondary coil (V)

A

A
24.0

20.0

16.0

12.0

——

8.0

J

4.0 N

0 200 400 600 800 1000 1200
Number of turns on primary coil

(i) Describe how the potential difference across the secondary coil changes as the
number of turns on the primary coil is increased. 2]

(i) The potential difference across the primary coil is kept at 40V a.c. throughout. Use
an equation from page 2 and information from the graph to calculate the number of
turns used in the secondary coil. [3]

Number of turns = ...........cc........
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(c) The students then connect a different transformer to the same power supply and use it o

to power a 3.6 W lamp connected to the secondary coil. Use an equation from page 2 to
calculate the current in its primary coil. State any assumption that you make in arriving at
your answer. [3]

Current= ..., A

A S SUMDEI ON. oo

11
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8. Describe and explain the changes that take place in atoms when visible light and gamma rays o

are absorbed and emitted. [6 QER]
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9. Part of the motion of a bus on its journey in the morning is shown by the following velocity-time o
graph. The bus just stays within the speed limit.
Velocity (m/s)
A
15
/
N\
10 / \
/ \
5 / .
N\
/ \
0 >
0 5 10 15 20 25 30
/ Time (s)
/
-5
(a) State the length of time that the bus was moving in reverse. ... s [1]
(b) (i) Calculate the change in velocity between 3s and 10s. [2]
Clearly show your workings.
Change in velocity = ... m/s
(i) During the period shown, the bus travels backwards a distance of 15.0m and then
travels forwards 227.5m. By calculating the distance travelled by the bus and its
displacement, explain why they are different. [3]
© WJEC CBAC Ltd. (C420UA0-1)
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final velocity = initial velocity + acceleration x time

distance = %x (initial velocity + final velocity) x time

(final velocity)? = (initial velocity)? + 2 x acceleration x distance

distance = initial velocity x time + % x acceleration x time? x=ut+4al
change in thermal = mass X specific heat X change in _
energy capacity temperature AQ = mcAd
thermal energy for a change of state = mass X specific latent heat O =mL
energy transferred in stretching = % X spring constant X (extension)2 E =%kx2
force on a conductor (at right angles to a magnetic field) carrying a current = _
I F=BIl
magnetic field strength x current x length
potential difference currentin _ potential difference current in VI =vI
across primary coil primary coil  across secondary coil = secondary coil 11~ T2
potential difference across primary coil _ number of turns in primary coil n — Ny
potential difference across secondary coil number of turns in secondary coil v, N,

for gases: pressure x volume = constant
(for a given mass of gas at a constant temperature)

pV = constant

pressure due to a = height of X density of x gravitational
column of liquid column liquid field strength

p=hpg
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Answer all questions.
1. The model of the atom has changed over time. One model was proposed by Bohr.

(a) Describe the structure of the atom according to Bohr. [3]

(b) A typical diameter of an atom is 3.0 x 10~'°m. State a typical diameter of a nucleus.
Give your answer in standard form. [1]
Typical diameter of a nucleus = ..., m

4
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Radioactive isotopes can be used as tracers to investigate a patient’s body without the
need for surgery. A small amount of radioactive material is put into the patient’s body. The
radiographer puts a detector around the body to detect any radiation that passes out of

the patient’s body.

One isotope used in nuclear medicine, technetium-99m (Tc-99m), is so unstable it does

thealevelphysicstutor.com

not occur in nature. It is produced by the beta decay of molybdenum-99 (Mo-99).

The table gives some information about Tc-99m and Mo-99.

Isotope

Number of neutrons | Number of protons
inside an atom inside an atom

Half-life
(hours)

Decay
mode

Mo-99

Mo 57 42

66

beta

Tc-99m

6

gamma

(i) Complete the table.

(i) Explain why Tc-99m is a more suitable isotope for injecting into the human body

than Mo-99.

[3]

[4]
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6. There are many types of waves such as sound waves, electromagnetic waves and earthquake

waves.

The electromagnetic (em) spectrum is a continuous range of wavelengths of several types of
radiation that have different uses and dangers. All em waves are transverse waves. Earthquakes
produce P (primary) and S (secondary) waves.

(@ (i) Sound waves are longitudinal waves and are not part of the em spectrum. They

travel much more slowly than em waves.
State one other difference between sound and radio waves. 1]

(i) Describe the difference between transverse and longitudinal waves. [2]

(i) Radio waves are a type of em wave. Describe how radio waves are detected. [2]
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final velocity = initial velocity + acceleration x time

distance = %x (initial velocity + final velocity) x time

(final velocity)? = (initial velocity)? + 2 x acceleration x distance

distance = initial velocity x time + % x acceleration x time? x=ut+4al
change in thermal = mass X specific heat X change in _
energy capacity temperature AQ = mcAd
thermal energy for a change of state = mass X specific latent heat O =mL
energy transferred in stretching = % X spring constant X (extension)2 E =%kx2
force on a conductor (at right angles to a magnetic field) carrying a current = _
I F=BIl
magnetic field strength x current x length
potential difference currentin _ potential difference current in VI =vI
across primary coil primary coil  across secondary coil = secondary coil 11~ T2
potential difference across primary coil _ number of turns in primary coil n — Ny
potential difference across secondary coil number of turns in secondary coil v, N,

for gases: pressure x volume = constant
(for a given mass of gas at a constant temperature)

pV = constant

pressure due to a = height of X density of x gravitational
column of liquid column liquid field strength

p=hpg
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Answer all questions.
1. The model of the atom has changed over time. One model was proposed by Bohr.

(a) Describe the structure of the atom according to Bohr. [3]

(b) A typical diameter of an atom is 3.0 x 10~'°m. State a typical diameter of a nucleus.
Give your answer in standard form. [1]
Typical diameter of a nucleus = ..., m

4
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2.

Thermometer

The volume a gas occupies varies according to the conditions. The apparatus shown in the
diagram is used to investigate the variation of the volume of a gas with temperature.

Gas syringe

\

Water bath Syringe nozzle sealed

(a) (i) Describe how a series of readings of volume and temperature can be obtained in

this investigation. [3]
(i) Name the independent variable in this investigation. 1]
(i)  Name one controlled variable. 1]

© WJEC CBAC Ltd. (C420UA0-1) Turn over.
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(b)  The results from the investigation are shown in the table. o

Temperature (°C) Volume (cm?)
20 54
25 55
30 56
40 58
45 59
50 60

(i) Itis claimed that the volume of the gas in cm? is proportional to its temperature in
°C. Use the data in the table and the grid below to explain whether you agree with
this claim. [5]
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(i)  Explain in terms of molecules why the volume changes as the temperature

increases.
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3. A passenger jet aeroplane has a mass of 450000kg. To take-off, it accelerates 950m along a o

runway from rest. Its take-off velocity is 80 m/s. It reaches a cruising height of 9.2km.
(@ (i) Use the equation:

kinetic energy = 0.5 x mass x (velocity)> or  KE = %mv2

to calculate the gain in kinetic energy of the aeroplane as it accelerates from rest to
its take-off velocity. [3]

GaininKE = ... J
(i)  Use the equation:

work done = force x distance or W= Fx

to calculate the mean resultant force acting on the aeroplane as it accelerates
along the runway. [3]

Mean resultant force = ... N

(iii) It is stated that the thrust produced by the engines must be greater than the mean
resultant force. Explain whether you agree with this statement. 2]

© WJEC CBAC Ltd. (C420UA0-1)



Edugas GCSE - Paper 1 C420U10 - June 2019 -  Questions thealevelphysicstutor.com

9
Examiner
|
(b) (i) Calculate the gain in potential energy of the aeroplane as it rises off the runway to o
its cruising height. (g = 10m/s?). [3]
Gain in potential energy = ... J
(i)  The aeroplane takes 20 minutes to rise to its cruising height. Calculate the power
developed by the lifting force. [3]
Power = ... W s
14
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4. Liquids exert a pressure on any object that is in contact with them. o

(@) The following container has differently shaped columns. When water is poured into one
of the columns it settles at the levels shown.

It is suggested that the pressures at points A, B, C, D and E are different because each
column contains a different weight of water.

Explain whether you agree with this suggestion. [3]
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(b) A river barge, whose cross-section is approximately rectangular, is designed to carry a
load of grain. The barge is 8m wide and 30m long.

When unloaded, the bottom of the barge is 1.5m below the surface of the water. When
fully loaded with grain, this increases to 2.25m.

(Density of water = 1000kg/m3, g = 10m/s?)

(i) Use an equation from page 2 to calculate the water pressure on the bottom of the

unloaded barge and state its unit. [3]
Pressure = ... UNIE

(ii) Calculate the weight of the unloaded barge. Show your working. [4]
Weight = N

(iii) It is claimed that the barge can carry half its weight in grain. Explain whether you
agree with this claim. [2]
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5. Isotopes have many uses in industry, medicine and in the generation of electricity. o

(a) The isotope uranium-235 (U-235) is used in the reactors of nuclear power stations. It has
a half-life of 700 million years.

Explain how the design of a nuclear reactor includes safety measures and enables a
controlled chain reaction to occur. [6 QER]
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Radioactive isotopes can be used as tracers to investigate a patient’s body without the
need for surgery. A small amount of radioactive material is put into the patient’s body. The
radiographer puts a detector around the body to detect any radiation that passes out of

the patient’s body.

One isotope used in nuclear medicine, technetium-99m (Tc-99m), is so unstable it does

thealevelphysicstutor.com

not occur in nature. It is produced by the beta decay of molybdenum-99 (Mo-99).

The table gives some information about Tc-99m and Mo-99.

Isotope

Number of neutrons | Number of protons
inside an atom inside an atom

Half-life
(hours)

Decay
mode

Mo-99

Mo 57 42

66

beta

Tc-99m

6

gamma

(i) Complete the table.

(i) Explain why Tc-99m is a more suitable isotope for injecting into the human body

than Mo-99.

[3]

[4]
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6. There are many types of waves such as sound waves, electromagnetic waves and earthquake

waves.

The electromagnetic (em) spectrum is a continuous range of wavelengths of several types of
radiation that have different uses and dangers. All em waves are transverse waves. Earthquakes
produce P (primary) and S (secondary) waves.

(@ (i) Sound waves are longitudinal waves and are not part of the em spectrum. They

travel much more slowly than em waves.
State one other difference between sound and radio waves. 1]

(i) Describe the difference between transverse and longitudinal waves. [2]

(i) Radio waves are a type of em wave. Describe how radio waves are detected. [2]
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(b) The diagrams show the paths of P and S waves from an earthquake. o

/ Earthquake / Earthquake

@,
S waves

Slow P-waves

S-wave shadow zone

Explain what can be deduced about the structure of the Earth from the information in the
diagrams. (3]

© WJEC CBAC Ltd. (C420UA0-1) Turn over.



Edugas GCSE - Paper 1 C420U10 - June 2019 -  Questions thealevelphysicstutor.com

16

Examiner

|
(c) Visible light is one type of electromagnetic wave. Students investigate the behaviour of o

light using lenses. They find that rays of light change direction as they travel through the
lenses.

(i) The effect of a convex lens is shown in the diagram below.

Name and explain the effect that causes the light to change direction in the way
shown in the diagram. [2]
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(i) The students place an object 5cm tall, 6¢cm in front of a concave lens of focal o

length, 1, 4cm. Using the grid below, draw an accurate scale diagram to find the

distance of the image from the lens, its size, its nature and its orientation. [6]
H
T\

Distance = ... cm

SiZ€ = cm

Nature = ...,

Orientation = ...,

16
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7. Static electricity is the build up of an electrical charge on the surface of an object. Static electricity o

is often created when two objects that are not good electrical conductors are rubbed together.

(@ When a piece of polythene is rubbed with fur, electrons are transferred from the fur to the
polythene.

Explain how this transfer of electrons affects the fur and the polythene. 2]

(b) (i) A polystyrene ball is suspended from string near a Van der Graaf generator.

4w

:

During operation, a charge builds up on the dome. The polystyrene ball is initially
pulled towards the dome, touches it, then moves away.

Explain these observations. [3]

© WJEC CBAC Ltd. (C420UA0-1)

























































































































































































































































































































































