exXampro

Name:
New Document 1
Low Demand Class:
Date:

Time; 113 minutes
Marks: 112 marks
Comments:

Page 1 of 45



A student wants to investigate how the current through a filament lamp affects its resistance.

(@)

(b)

Use the circuit symbols in the boxes to draw a circuit diagram that she could use.

variable filament
12 V battery . voltmeter ammeter
resistor lamp
12v . . - —
+ e . % i LY i *.
1 S v )

Describe how the student could use her circuit to investigate how the current through a
filament lamp affects its resistance.

(2)

(4)
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(c) The student’s results are shown in Figure 1.
Figure 1
16
14
12

101

Resistance

in ohms 8

0 . . . . - .
01 02 03 04 05 06 07 08
Current in amps

Describe how the resistance of the filament lamp changes as the current through it
increases.

1)

(d) Use Figure 1 to estimate the resistance of the filament lamp when a current of 0.10 A
passes through the lamp.

Resistance = .......oooveeiiiie e, Q
1)
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(e) The current-potential difference graphs of three components are shown in Figure 2.

Use answers from the box to identify each component.

diode filament lamp light dependent resistor
resistor at constant temperature thermistor
Figure 2
Graph A
Current 4
+ Potential
difference
Graph B
Current
* Potential
difference
Graph C
Current * /
T L
difference

®3)
(Total 11 marks)
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A student rubs an acetate rod with a cloth.
Figure 1 shows the charges on the acetate rod and cloth before and after rubbing.

Figure 1

(@) Explain how rubbing an acetate rod with a cloth causes the rod and cloth to become
charged.

(4)
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(b) After charging them, the student moves the acetate rod and the cloth closer together.

Which statement is correct?

Tick one box.

There is no force between the acetate rod and the cloth.

There is a force of attraction between the acetate rod and the cloth.

There is a force of repulsion between the acetate rod and the cloth.

Give a reason for your answer.

(2)
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(c) Figure 2 shows a Van de Graaff generator, which is used to generate static electricity.

Figure 2

Metal dome

Earthed sphere
Insulator

© Michael Priest

The longer the Van de Graaff generator is switched on, the more charge is stored on the
metal dome.

Use an answer from the box to complete the sentence.

decrease increase stay the same

The amount of charge on the metal dome is increased, which causes the potential
difference between the metal dome and the earthed sphere to

1)
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(d)  When the potential difference between the Van de Graaff generator and the earthed sphere
is 60 kV, a spark jumps between the metal dome and the earthed sphere.

The spark transfers 0.000025 coulombs of charge to the earthed sphere.
The equation which links charge, energy and potential difference is:
energy transferred = charge x potential difference

Calculate the energy transferred by the spark.

)
(Total 9 marks)
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(@) The figure below shows two students investigating reaction time.

Student A
Haen Student B

Student A lets the ruler go.
Student B closes her hand the moment she sees the ruler fall.

This investigation can be used to find out if listening to music changes the reaction times of
a student.

Explain how.

(4)
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(b) A second group of students used a stop clock and computer simulation test to measure
their reaction times.

The table below shows their results.

Reaction time in seconds
Student
Test 1 Test 2 Test 3
X 0.44 0.40 0.34
Y 0.28 0.24 0.22
Z 0.36 0.33 0.47

Give one conclusion that can be made from the results for student X and student Y.

)
(c) Test 3 for student Z gave an anomalous result.
Suggest two possible reasons why this anomalous result occurred.
PP EPPR TP
PSR SSPPPPRRP
2

(Total 7 marks)

A number of different forces act on a moving vehicle.
(@) A car moving at a steady speed has a driving force of 3000 N.
()  What is the value of the resistive force acting on the car?

Tick (v) one box.

Tick (v)

2000 N

3000 N

4000 N

(1)
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(i)  What causes most of the resistive force?

Tick (v') one box.

Tick (v)

Air resistance

Faulty brakes

Poor condition of tyres

1)

(b) A caris moving along a road. The driver sees an obstacle in the road at time t = 0 and
applies the brakes until the car stops.

The graph shows how the velocity of the car changes with time.

-

WVelocity

0 Time

(i)  Which feature of the graph represents the negative acceleration of the car?

Tick (+) one box.

Tick (v)

The area under the graph

The gradient of the sloping line

The intercept on the y-axis

(1)
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(©)

(i)  Which feature of the graph represents the distance travelled by the car?

Tick (v') one box.

Tick (v)

The area under the graph

The gradient of the sloping line

The intercept on the y-axis

1)

(i) On a different journey, the car is moving at a greater steady speed.

The driver sees an obstacle in the road at time t = 0 and applies the brakes until the
car stops.

The driver’s reaction time and the braking distance are the same as shown the graph
above.

On the graph above draw another graph to show the motion of the car.
®3)

In this question you will be assessed on using good English, organising information
clearly and using specialist terms where appropriate.

Thinking distance and braking distance affect stopping distance.

Explain how the factors that affect thinking distance and braking distance affect stopping
distance.

(6)
(Total 13 marks)

Page 12 of 45



Atoms contain three types of particle.

(@) Draw a ring around the correct answer to complete the sentence.

The patrticles in the nucleus of the atom are

electrons and neutrons.
electrons and protons.

neutrons and protons.

(b) Complete the table to show the relative charges of the atomic patrticles.

Particle Relative charge
Electron -1
Neutron
Proton

(c) (@ A neutral atom has no overall charge.

Explain this in terms of its particles.

(i) Complete the sentence.

An atom that loses an electron is called an

and has anoverall .........cocoovvvvviiieeennn.,

)

(2)

(2)

(2)
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(d) In this question you will be assessed on using good English, organising information clearly
and using specialist terms where appropriate.

Some substances are radioactive. They may emit alpha or beta particles.

Describe the characteristics of alpha particles and beta particles in terms of their:

. structure
. penetration through air and other materials
. deflection in an electric field.

(6)
(Total 13 marks)
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(@) Aresistor is a component that is used in an electric circuit.

/—{ |———~|= oo

| ]
L= |

n
W)

()  Describe how a student would use the circuit to take the readings necessary to
determine the resistance of resistor R.

(6)
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(i)  Explain why the student should open the switch after each reading.

2
(i)  In an experiment using this circuit, an ammeter reading was 0.75 A.
The calculated value of the resistance of resistor R was 16 Q.
What is the voltmeter reading?
Voltmeter reading = ......cccccveeeviiiiiieeneenn. Vv
2
(iv) The student told his teacher that the resistance of resistor R was 16 Q.
The teacher explained that the resistors used could only have one of the following
values of resistance.
10 Q 120 15Q 18 Q 220
Suggest which of these resistors the student had used in his experiment.
Give a reason for your answetr.
2
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(b) The diagram shows a fuse.

1HN)

Describe the action of the fuse in a circuit.

3)
(Total 15 marks)
A student carries out an investigation using a metre rule as a pendulum.
(@) Diagram 1 shows a metre rule.

Diagram 1

IIIIIIIII|IIIIIIII.I|IIII|IIII|IIIl|IIII|IIII|IIIIIIIII|IIIIJIIII|IIII|IIII|JIII.|IIII|IIIIIIIII|IIII

0 20 30 40 50 6O 70 80 80

(i) Draw, on Diagram 1, an X to show the position of the centre of mass of the rule.
1)

(i)  State what is meant by the ‘centre of mass of an object'.

1)
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(b) The student taped a 100 g mass to a metre rule.
She set up the apparatus as shown in Diagram 2.

She suspended the metre rule from a nail through a hole close to one end, so she could
use the metre rule as a pendulum.

The distance d is the distance between the nail and the 100 g mass.
Diagram 2

Nail .~ Jl

E——

L]

f,fh.l'letre rule

d |~ Clamp stand

() Draw, on Diagram 2, a Y to show a possible position of the centre of mass of the

pendulum.
1)
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(i)  The student carried out an investigation to find out how the time period of the

pendulum varies with d.

Some of her results are shown in the table.

Time for 10 swings in seconds

. First Second Third Mean Mean t.|me. for

dincm 1swingin
test test test value
seconds

10.0 15.3 15.4 155 15.4 1.54

30.0 14.7 14.6 14.7 14.7 1.47

50.0 15.3 15.6 15.4 15.4 1.54

70.0 16.5 16.6 16.5

Complete the table.

You may use the space below to show your working.

3)
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(i) In this question you will be assessed on using good English, organising information
clearly and using specialist terms where appropriate.

Describe how the student would carry out the investigation to get the results in the
table in part (ii).

You should include:

. any other apparatus required

. how she should use the apparatus
. how she could make it a fair test

. a risk assessment

. how she could make her results as accurate as possible.

(6)
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(c) A graph of the student’s results is shown below.

2.00
1.80 p
e
1.60
Time for .
1 swing in &
seconds 1.40
1.20
1.00
0 20 40 60 80 100

Distance d in cm

(i) Describe the pattern shown by the graph.

)
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(i)  The student thinks that the measurements of time for d = 10 cm might be anomalous,
so she takes a fourth measurement.

Her four measurements are shown below.

153s 154 s 155s 153s

State whether you consider any of these measurements to be anomalous.

Justify your answer.

2
(Total 16 marks)
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The figure below shows a coil and a magnet. An ammeter is connected to the coil.

Coil Magnet

. '| '|
| |||||||||||||||I||||IIIIIIII

\ .*:,-'f')"u")'r u"lxm'f)':-wm'lx.r .n"f',-"ff)'rm")'.-'

0
T
A/

Ammeter

The ammeter has a centre zero scale, so that values of current going in either direction through
the coil can be measured.

(@) A teacher moves the magnet slowly towards the coil.

Explain why there is a reading on the ammeter.

(6)
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(b) The table below shows some other actions taken by the teacher.

Complete the table to show the effect of each action on the ammeter reading.

Action taken by teacher What happens to the ammeter reading?

Holds the magnet stationary and moves
the coil slowly towards the magnet

Holds the magnet stationary within the
coll

Moves the magnet quickly towards the
coil

Reverses the magnet and moves it
slowly towards the coil

(4)
(c) The magnet moves so that there is a steady reading of 0.05 A on the ammeter for 6
seconds.
Calculate the charge that flows through the coil during the 6 seconds.
Give the unit.
Charge = ...
3)

(Total 13 marks)
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The pictures show six different household appliances.

Fan heater Iron Hairdryer  Vacuum cleaner Table lamp Kettle

(@ Four of the appliances, including the fan heater, are designed to transform electrical energy
into heat.

Name the other three appliances designed to transform electrical energy into heat.

®3)
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(b) The bar chart shows the power of three electric kettles, X, Y and Z.

3000

2000

Power
in watts

1000+

Z
Kettle

(i) In one week, each kettle is used for a total of 30 minutes.
Which kettle costs the most to use?

Put a tick (") next to your answer.

()
(i) A new ‘express boil’ kettle boils water faster than any other kettle.

Draw a fourth bar on the chart to show the possible power of an ‘express boil’ kettle.
1)
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(c) The graph shows how the time to boil water in an electric kettle depends on the volume of
water in the kettle.

300
250 Pa
200 — -
Time to 1 H ST
boil water 150 L]
in seconds g
1 11 ..J_’_..r‘
100} HHH
201 Fdi
0
0.0 0.5 1.0 15 2.0

Volume of water in litres

A householder always fills the electric kettle to the top, even when only enough boiling
water for one small cup of coffee is wanted.

Explain how the householder is wasting money.

3)
(Total 8 marks)
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10

The picture shows a horse being prepared for an X-ray.

ﬁ
O
a ||

All

The person who will take the X-ray and the person holding the horse are wearing special aprons.
These aprons have a lead lining.

Explain why the lead lining is important.

To gain full marks in this question you should write your ideas in good English.
Put them into a sensible order and use the correct scientific words.

(Total 3 marks)
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11

The picture shows a man at work in a factory that uses radioactive materials.

r..! 1 Y
{nia'*‘a;b‘

]

o

The radioactive material is kept behind glass shields. The man wears gloves so that he cannot

touch the radioactive material directly.

Explain, as fully as you can, why these precautions are taken.

To gain full marks in this question you should write your ideas in good English. Put them into a

sensible order and use the correct scientific words.

(Total 4 marks)
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Mark schemes

1

(@)

(b)

(©)

(d)

(e)

battery, lamp and ammeter connected in series with variable resistor

voltmeter in parallel with (filament) lamp

Level 2 (3—4 marks):

A detailed and coherent description of a plan covering all the major steps is provided.
The steps are set out in a logical manner that could be followed by another person to
obtain valid results.

Level 1 (1-2 marks):
Simple statements relating to relevant apparatus or steps are made but they may
not be in a logical order. The plan would not allow another person to obtain valid results.

0 marks:
No relevant content

Indicative content

. ammeter used to measure current

. voltmeter used to measure potential difference

. resistance of variable resistor altered to change current in circuit or change
potential difference (across filament lamp)

. resistance (of filament lamp) calculated or R=V / | statement

. resistance calculated for a large enough range of different currents that would

allow a valid conclusion about the relationship to be made

(as current increases) resistance increases (at an increasing rate)

any value between 6.3 and 6.9 (Q)

A: Filament lamp

B: Resistor at constant temperature

C: Diode

[11]
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(@ Level 2 (3—4 marks):
A detailed and coherent explanation is provided. The student makes logical links between
clearly identified, relevant points.

Level 1 (1-2 marks):
Simple statements are made, but not precisely. The logic is unclear.

0 marks:
No relevant content

Indicative content

. friction (between cloth and rod) causes
. electrons (to) move

. from the acetate rod or to the cloth

. (net) charge on cloth is now negative

. (net) charge on rod is now positive

(b) there is a force of attraction between the acetate rod and the cloth

(reason)

unlike charges attract
or

negative charges attract positive charges

(c) increase

(d) 0.000025 x 60 000

1.5 (J)

accept 1.5 (J) with no working shown for 2 marks
(9]
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(@)

(b)

(©)

(@)

Level 2 (3—4 marks):

A detailed and coherent description of a plan covering all the major steps is provided.
The steps are set out in a logical manner that could be followed by another person to
obtain valid results.

Level 1 (1-2 marks):
Simple statements relating to relevant apparatus or steps are made but they may not be
in a logical order. The plan would not allow another person to obtain valid results.

0 marks:
No relevant content.

Indicative content

. measure the distance the ruler falls before being stopped

. the greater this distance the greater the reaction time

. repeat measurements and calculate a mean

. repeat several times with the student listening to music (through earphones).
Calculate a mean.

. a (significant) difference between the two means would show that music affects
reaction time.

reaction time decreases with practice
allow Y has a shorter reaction time

allow Y has faster reaction times (than X)

the stop clock was started before the computer test started

the student was distracted

[7]
() 3000 N

(i)  air resistance
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(b) ()

(ii)

(iii)

the gradient of the sloping line

the area under the graph

horizontal line above previous one

for the same time

sloping line cutting time axis before previous line
€g
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©)

(@)

(b)

Marks awarded for this answer will be determined by the Quality of Communication
(QC) as well as the standard of the scientific response. Examiners should also refer
to the information on page 5 and apply a ‘best-fit’ approach to the marking.

0 marks
No relevant content.

Level 1 (1-2 marks)

One factor is given that affects thinking distance
or

one factor is given that affects braking distance

Level 2 (3—-4 marks)
One factor and a description of its effect is given for either thinking distance or
braking distance

Level 3 (5-6 marks)

One factor and a description of its effect is given for both thinking distance and
braking distance

plus

some extra detail

Examples of the points made in the response
stopping distance = thinking distance + braking distance

the faster the car travels the greater the stopping distance

thinking distance is the distance travelled from when the driver sees an obstacle to
when the brakes are applied

braking distance is the distance travelled from when the brakes are applied to when
the car stops

thinking distance:

. tiredness increases thinking distance

. taking drugs increases thinking distance

. drinking alcohol increases thinking distance

. distractions in the car increase thinking distance.

braking distance:

. poor condition of brakes increases braking distance
. poor condition of tyres increases braking distance

. wet roads increase braking distance

. icy roads increase braking distance.

[13]

neutrons and protons

()1
1
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(c) (i) total positive charge = total negative charge
accept protons and electrons have an equal opposite charge

(because) no of protons = no of electrons

(i) ion

positive
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(d)

Marks awarded for this answer will be determined by the quality of communication as
well as the standard of the scientific response. Examiners should apply a best-fit
approach to the marking.

0 marks
No relevant content

Level 1 (1 — 2 marks)
There is a basic description of at least one of the patrticles in terms of its
characteristics.

Level 2 (3 — 4 marks)

There is a clear description of the characteristics of both particles

or

a full description of either alpha or beta particles in terms of their characteristics.

Level 3 (5 -6 marks)
There is a clear and detailed description of both alpha and beta particles in terms of
their characteristics.

examples of the physics points made in the response:
structure

. alpha particle consists of a helium nucleus

. alpha particle consists of 2 protons and 2 neutrons
. a beta particle is an electron

. a beta particle comes from the nucleus

penetration

. alpha particles are very poorly penetrating

. alpha particles can penetrate a few cm in air
. alpha particles are absorbed by skin

. alpha particles are absorbed by thin paper

. beta particles can penetrate several metres of air

. beta particles can pass through thin metal plate / foll

. beta particles can travel further than alpha particles in air

. beta particles can travel further than alpha particles in materials eg metals
deflection

. alpha particles and beta particles are deflected in opposite directions in an
electric field

. beta particles are deflected more than alpha particles

. alpha particles have a greater charge than beta particles but beta particles have
much less mass
or
beta particles have a greater specific charge than alpha particles

[13]
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(@)

(b)

(@)

(b)

() any six from:

. switch on
. read both ammeter and voltmeter

allow read the meters
. adjust variable resistor to change the current
. take further readings
. draw graph
. (of) V against |

allow take mean
. R=V/I

allow take the gradient of the graph

(i)  resistor would get hot if current left on

S0 its resistance would increase

(i) 12 (V)
0.75 x 16 gains 1 mark

(iv) 15(Q)

16 is nearer to that value than any other

if current is above 5 A / value of fuse

fuse melts
allow blows / breaks
do not accept exploded

breaks circuit

() X placed at 50 cm mark

(i)  point at which mass of object may be (thought to be) concentrated

() Y placed between the centre of the rule and the upper part of mass

@iy 16.5
allow for 1 mark
(16.5+16.6 +16.5)/ 3

[15]

2
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1.65
value consistent with mean value given
only penalise significant figures once
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(©)

(iii)

()

Marks awarded for this answer will be determined by the quality of
communication as well as the standard of the scientific response. Examiners

should apply a ‘best-fit' approach to the marking.

0 marks
No relevant content

Level 1 (1 — 2 marks)

A description of a method which would provide results which may not be valid

Level 2 (3 — 4 marks)

A clear description of a method enabling some valid results to be obtained. A

safety factor is mentioned

Level 3 (5 - 6 marks)

A clear and detailed description of experiment. A safety factor is mentioned.

Uncertainty is mentioned

examples of the physics points made in the response:
additional apparatus

. stopwatch

use of apparatus

. measure from hole to centre of the mass
. pull rule to one side, release

. time for 10 swings and repeat

. divide mean by 10

. change position of mass and repeat

fair test

. keep other factors constant
. time to same point on swing

risk assessment

. injury from sharp nail
. stand topple over
. rule hit someone

accuracy

. take more than 4 values of d

. estimate position of centre of slotted mass
. small amplitudes

. discard anomalous results

. use of fiducial marker

initial reduction in T (reaching minimum value) as d increases
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after 30 cm T increases for higher value of d

(i) (no)
any two from:

. fourth reading is close to mean
. range of data 0.2 s / very small
. variation in data is expected

[16]

(@) there is a magnetic field (around the magnet)

(this magnetic field) changes / moves

and cuts through coil
accept links with coil

so a p.d. induced across caoll

the coil forms a complete circuit

so a current (is induced)

(b) ammeter reading does not change
must be in this order
accept ammeter has a small reading / shows a current

Zero

greater than before
accept a large(r) reading

same as originally but in the opposite direction
accept a small reading in the opposite direction

(c) 0.30
allow 1 mark for correct substitution, ie 0.05=Q /6
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(@)

(b)

(©)

C / coulomb
allow A s

iron

hairdryer

kettle

answers can be in any order

M v

(i)  bar drawn with any height greater than Y
ignore width of bar

(bigger volume) takes more time (to boil)
accept explanation using data from graph

(so) more energy transferred
do not accept electricity for energy

(and) this costs more money
ignore reference to cost of water

wasting more money because heating more water than needed is
insufficient

[13]

(8]
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10

11

Quality of written communication
award for a sensible sequence of two points

X-rays do not go through lead

accept lead protects them from the X-rays
accept not exposed to X-rays

lead stops / reduces risk of X-rays harming / damaging / killing (persons) cells
accept X-rays (may) cause cancer

accept organs for cell

do not accept references to electric shock

do not accept stops bones of people showing on X-ray
answers involving the horse wearing an apron are incorrect

references to gamma rays are incorrect

(3]

Quality of written communication

correct use of three scientific terms e.g. radiation / ccor B or v / cells/
ionisation / mutation (not cells or body) / chromosomes / DNA /
genes / cancer
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any three from:

(materials emit) radiation

named type of radiation (cor [ or %)

damage / harm / kill
dangerous is neutral

cells / chromosomes / DNA / genes

cancer

mutations

ionisation

gloves or glass absorb radiation / prevent radiation reaching body or cells

[4]
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Examiner reports

4

(@)

(b)

©)

(@)

(b)

()

()  The vast majority of students correctly answered these ‘tick box’ questions, giving the
resistive force as 3000N and its main cause as air resistance.

(i)  The vast majority of students correctly answered these ‘tick box’ questions, giving the
resistive force as 3000N and its main cause as air resistance.

()  The two features of the velocity / time graph were well known, with most students
correctly identifying the negative acceleration as the gradient, and correctly linking
the distance travelled with the area under the graph.

(i)  The two features of the velocity / time graph were well known, with most students
correctly identifying the negative acceleration as the gradient, and correctly linking
the distance travelled with the area under the graph.

(i)  Approximately two-thirds of students gained the first two marks for the horizontal line
above the given line, finishing at the correct point. However, less than one-fifth
gained the third mark, often for incorrectly assuming that the time would be greater,

and failing to realise that if the speed increases and the distance stays the same then

the time will be less.

This ‘Quality of Written Communication’ question was well answered by the majority of
students. The quality of writing was generally good and most contained their answer in the
space provided. The majority of students displayed a good knowledge of factors affecting
thinking and braking distance and correctly ascribed them to the appropriate distance.

Extra detail was often given with some clear mention of reaction times, effect of friction and

the link between thinking distance, braking distance and overall stopping distance. This
resulted in marks of five or six (out of six) being awarded to more than half of the students.
The most common error was giving a correct list of factors but failing to link them to the
appropriate distance. Students should be encouraged to underline the key words in the
guestion, so that they do not lose sight of what is being asked.

This question was quite well done, with some almost ‘text-book’ answers. Although only a
small minority scored all six marks, around three-quarters of students scored at least two
marks, usually for mentioning the ‘magnetic field’ and the ‘current produced’. There were,
however, a small number of confused answers relating to the motor effect. Having
answered the question, a significant number of students went on to explain what would
happen if the magnet were withdrawn / moved faster / moved slower etc.

Half of the students scored at least two of the four marks. A common mistake was not
relating the actions to the original movement of the magnet, so that comparisons of size
and direction of current were not made.

This was answered well, with nearly all students achieving both marks for the calculation,
and nearly two-thirds scoring the mark for the correct unit.
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10

11

(@)

(b)

()

A straightforward question that allowed many students to gain all 3 marks available. Some
did choose 'fan heater', even after they were told in the question stem to 'name the other
three appliances designed to transform electrical energy into heat'. A small minority named
devices that were not on the list provided.

(i)  The vast majority of students were able to identify Y as the costliest kettle.
(i)  Most students were able to draw an acceptable bar on the chart, gaining the mark.

Most students were able to gain some credit for their answer and there were some very
good and clear responses that scored full marks. Many realised that it would take longer to
boil the water if the kettle was filled and then they went on to suggest that it would cost the
householder more money. The third marking point, that more energy would be used, was
seen less often. The use of 'electricity’ rather than ‘energy’ meant that some students did
not gain this mark.

Providing of a copy of the Electromagnetic Spectrum enabled many candidates to correctly
identify the types of waves utilised in various applications, but few candidates chose radio as the
answer to part (a)(i). In part (b) few candidates realised the commonality of the speed of these
waves.

Most candidates realised that whatever was inside the cabinet represented some kind of danger
to the operator and were able to score at least one mark for the idea of harm being caused to the
body. Many, however, failed to describe the particular dangers associated with radioactive
materials. A significant number merely repeated the question e.g. ‘it stops the material touching
the skin’. The mark for Quality of Written Communication was awarded only infrequently, since
candidates failed to use scientific terms such as radiation, mutation and cells.
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