
Mark schemes

1. (a)

(b)

(Cc)

(d)

(e)

(a)

x-axis labelled: (type of) metal

4 bars correctly drawn

allow a tolerance of + 2 a small square

allow 1 mark for 2 or 3 bars drawn correctly

copper

least time for drawing pin to fall
or

least time for wax to melt

dependent on MP1

allow less for least

allow pin fell off quicker

allow quickest time to melt the wax

132
©~ (0.015 * 20)

c = 440 (J/kg °C)

energy transferred
time

power =

Or

t = 400 (s)

(earth wire) green and yellow

(live wire) brown

(neutral wire) blue

[11]
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(b)

(c)

(d)

(e)

(a)

(b)

(c)

(d)

(e)

(f)

= —

potential difference = =

potential difference = 220 (V)

_ 2420
resistance —

11

resistance = 20 (Q)

a greater percentage of energy is usefully transferred by kettle A

kettle A takes less time to boil the same volume of water

a= 89

current = 0.50 (A)

energy transferred = 6.0 x 8.0

energy transferred = 48 (J)

efficiency =
useful output energy transfer

total input energy transfer

1.96
= ~ total input energy transfer

, 1.96
total input energy transfer = 070

total input energy transfer = 2.8 (J)

0.74 to 0.78 inclusive

the line is curved
or

the line does not pass through the origin

(10)
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(a)

(b)

(c)

(a)

(b)

allow the line is not straight

allow the line is not linear

8000 = 0.20 x 1600 x A@

ape 8000
~ (0.20 x 1600)

A@ = 25 (°C)

E= 180 000 (J)

all subsequent marks can score using an incorrectly / not converted
value of E

180 000 = Qx 5.0

180 000
Q=—50

Q = 36 000 (C)

(when both switches are closed) the resistance of the circuit decreases

(so) current increases

MP2 dependent on MP1

(so) power output is greater as potential difference across the battery remains

the same and P=/V

ignore reference to P = 1?R unless a quantitative comparison is
included

h = 0.70 (m)

all subsequent marks can score using an incorrectly / not converted
value of h

0.343 = mx 9.8 x 0.70

sa 0.343
~ 98x070

m = 0.050 (kg)

4.86 = [? x 6.0

4 862_ 405 60

1=0.90 (A)

(10)

(10)
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t= 1800 (s)

all subsequent marks can score using an incorrectly / not converted
value of t

Q=0.90 x 1800
allow a correct substitution using their value of current

Q = 1620 (C)
allow a correct calculation using their value of current

allow an answer of 1600 (C)

(c) greater mass / volume of water each second

allow water flow will increase

ignore increased water speed

(because) smaller proportion / percentage of energy is wasted

allow greater (useful) power output

allow less energy / power wasted

(a) negative

(b) repulsion

(d) resistance

(e) ionised

(f) electrons

(g) energy transferred = 0.000 002 x 300 000

energy transferred = 0.6 (J)

(a)
0.26 +0.21+0.25

X= 3

¥ 0 24 (A)

[12]

Page 111 of 147

(8)

t= 1800 (s)

all subsequent marks can score using an incorrectly / not converted
value of t

Q=0.90 x 1800
allow a correct substitution using their value of current

Q = 1620 (C)
allow a correct calculation using their value of current

allow an answer of 1600 (C)

(c) greater mass / volume of water each second

allow water flow will increase

ignore increased water speed

(because) smaller proportion / percentage of energy is wasted

allow greater (useful) power output

allow less energy / power wasted

(a) negative

(b) repulsion

(d) resistance

(e) ionised

(f) electrons

(g) energy transferred = 0.000 002 x 300 000

energy transferred = 0.6 (J)

(a)
0.26 +0.21+0.25

X= 3

¥ 0 24 (A)

[12]

Page 111 of 147

(8)

thealevelphysicstutor.comAQA GCSE · 4.2.4 Energy transfers · Mark Scheme · Question Paper



(b)

(c)

(d)

(a)

(b)

(c)

(d)

allow X=

for 2 marks

current = 0.17 (A)

power = 3.0 x 0.17

allow a correct substitution using a value of I in the range 0.16 to
0.18 A

power = 0.51 (W)

allow an answer consistent using a value of | in the range 0.16 to
0.18 A

answers of 0.456, 5.1 or 51 score 2 marks

decreases

filament lamp

nuclei

neutrons

gamma rays

this order only

energy = power * time
or

E=Pxt

P = 500 000 000 (W)

E = 500 000 000 x 3600

allow a correct substitution of an incorrectly / not converted value of
Pp

E = 1 800 000 000 000 (J)
or

E = 1.8 x 10°2 (J)

allow an answer consistent with an incorrectly / not converted value
of P

any one from:

0.26 + 0.25
2
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° bury the radioactive waste
. put the radioactive waste in cooling ponds

allow store it for (at least) one half-life
° transport the radioactive waste in secure vessels
. store the radioactive waste in metal containers
* cover the radioactive waste in concrete

ignore references to high / medium / low level waste

ignore label the waste as hazardous

(e)
92

number of days = —_y Tn * 365

number of days = 335.8

allow answers of 335 and 336 days

allow an answer of 29.2 (days) for 1 mark

(10)

(a) electrons are transferred to the student

(so) her hair is negatively charged

allow each hair has the same (negative) charge

(and) like charges repel

do not accept student being positively charged for MP1 and MP2

(b) the region (around a charged object) where another charged object
experiences a force

allow space / area for region

allow particle for object

(c) (electric field strength) decreases

Page 113 of 147

(d) Q=2x 10-®(C)

0.6=2x10%x V

allow a correct substitution of an incorrectly / not converted value of
Q

0.6
Y- ——_—

ox10°
allow a correct rearrangement of an incorrectly / not converted
value of Q

V = 300 000 (V)

allow an answer consistent with an incorrectly / not converted value
of Q

(e) decreased electrical resistance of air

° bury the radioactive waste
. put the radioactive waste in cooling ponds

allow store it for (at least) one half-life
° transport the radioactive waste in secure vessels
. store the radioactive waste in metal containers
* cover the radioactive waste in concrete

ignore references to high / medium / low level waste

ignore label the waste as hazardous

(e)
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number of days = —_y Tn * 365

number of days = 335.8

allow answers of 335 and 336 days

allow an answer of 29.2 (days) for 1 mark

(10)

(a) electrons are transferred to the student

(so) her hair is negatively charged

allow each hair has the same (negative) charge

(and) like charges repel

do not accept student being positively charged for MP1 and MP2

(b) the region (around a charged object) where another charged object
experiences a force

allow space / area for region

allow particle for object

(c) (electric field strength) decreases
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(d) Q=2x 10-®(C)

0.6=2x10%x V

allow a correct substitution of an incorrectly / not converted value of
Q

0.6
Y- ——_—

ox10°
allow a correct rearrangement of an incorrectly / not converted
value of Q

V = 300 000 (V)

allow an answer consistent with an incorrectly / not converted value
of Q

(e) decreased electrical resistance of air
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10. (a)

(b)

(c)

(d)

(e)

(10)

50 (Hz)

230 (V)
this order only

340 mW = 0.34 W

0.34 = 0.75" x R
allow a correct substitution of an incorrectly / not converted value of
P

0.34
R=—3

0.75
allow a correct rearrangement of an incorrectly / not converted
value of P

R= 0.60 (Q)

allow an answer consistent with an incorrectly / not converted value
of P

allow a correct answer given to more than 2 sf

the dirt changes the (measured) resistance of the coin
or

the (measured) resistance is different from the expected resistance (of the coin)

allow the measured resistance does not match the resistance of a
known coin

allow dirt stops charge flow (through the coin)

allow dirt stops the current (in the coin)
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if
Sy -

— 4

Rrotai = 400 + 80 (= 480 Q)

12 =/x 480
or

allow a correct substitution / rearrangement with Ry4,) in range 470
- 4900

|= 0.025 (A)

allow a correct calculation using Ry.) in range 470 - 490 O

V= 0.025 x 80

10. (a)

(b)

(c)

(d)

(e)

(10)

50 (Hz)

230 (V)
this order only

340 mW = 0.34 W

0.34 = 0.75" x R
allow a correct substitution of an incorrectly / not converted value of
P

0.34
R=—3

0.75
allow a correct rearrangement of an incorrectly / not converted
value of P

R= 0.60 (Q)

allow an answer consistent with an incorrectly / not converted value
of P

allow a correct answer given to more than 2 sf

the dirt changes the (measured) resistance of the coin
or

the (measured) resistance is different from the expected resistance (of the coin)

allow the measured resistance does not match the resistance of a
known coin

allow dirt stops charge flow (through the coin)

allow dirt stops the current (in the coin)

Page 114 of 147

if
Sy -

— 4

Rrotai = 400 + 80 (= 480 Q)

12 =/x 480
or

allow a correct substitution / rearrangement with Ry4,) in range 470
- 4900

|= 0.025 (A)

allow a correct calculation using Ry.) in range 470 - 490 O

V= 0.025 x 80

thealevelphysicstutor.comAQA GCSE · 4.2.4 Energy transfers · Mark Scheme · Question Paper



11. (a)

(b)

(c)

(d)

alioW a Correct SUDSUTUNION USING (eir Caicuiated Vaile Of (USING Vv

= IR) and Rr» in range 70 - 900

V=2.0(V)

allow a correct calculation using their calculated value of | (using V
= IR) and Rr» in range 70 - 909

OR

total A = 400 + 80 (= 480) (1)

ratio (Th:R) = 80:480 (1)

ratio = 1:6 (1)

V= 2x12 (1)

V = 2.0 (V) (1)

allow a range of Rp, between 70 and 90 0

allow a correct ratio using a value of Ry, between 70 and 90 Q

allow a correct substitution using a value of Ry, between 70 and 90
Q

allow an answer in the range 1.8 (V) to 2.2 (V)

other energy resources = 95 (%)

hydroelectric = 5 (%)

E, = 2 500 000 x 9.8 x 15

E, = 367 500 000 (J)
or

E, = 3.675 x 10° (J)
allow 370 000 000 (J)

or

E,, = 3.7 x 108 (J)

energy = power * time
or

E=Pxt

t = 3600 (s)

E = 3000 x 3600

allow a correct substitution using an incorrectly/not
converted value for t

E = 10 800 000 (J)
or

E= 1.08 x 10’ (J)
allow an answer consistent with their incorrectly/not

[13]
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(e)

12.|

(b)

(c)

(d)

(e)

converted value for t

allow a correct answer given to 2 s.f.

the level of the water in the river varies
or

the amount of rainfall varies

and is lower in the summer months

allow specified months or range of months eg April to
September

MP2 dependent on scoring MP1

increase

must be in this order

decrease

P=FR

1.60 x 10° = 20007 x R

_ 1.60x10°
20007

R= 400 (0)

useful energy output
ea. total energy input
or

efficiency =
useful output energy transfer

total input energy transfer

useful energy output
0.992 =

34.2

useful energy output = 0.992 x 34.2

useful energy output = 33.9 (GJ)

allow a correct answer given to more than 3 s.f.

polarity of the potential difference doesn't change

(10)
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(b)

(c)

(d)

(e)

allow direction of the potential difference doesn't change

E=QV

5010 = Qx 12

_ 5010

12

Q = 417.5 (C)

allow 418 (C)

5010 = 0.015 « L

_ 5010
(= 0015

L = 334 000 (J/kg)
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Level 3: Relevant points (reasons / causes) are identified, given in detail and logically
linked to form a clear account.

5-6

Level 2: Relevant points (reasons / causes) are identified, and there are attempts at
logical linking. The resulting account is not fully clear.

3-4

Level 1: Points are identified and stated simply, but their relevance is not clear and
there is no attempt at logical linking.

1-2

No relevant content
0

Indicative content

° particles in a solid are in a regular pattern
. particles in a liquid are in a random arrangement

° particles in a solid are vibrating about fixed positions
° particles in a liquid are moving freely

° as the ice changes to water the temperature remains constant
° because as the ice changes to water the potential energy of the particles

increases

. as the water warms the particles move faster
° so the kinetic energy of the particles increases

° internal energy is the total kinetic and potential energy of all the particles

ignore any references to density of ice vs liquid water
ignore any references to spacing of particles

[14]
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(b)

(c)

Level 3: |he method would lead to the proauction of a valid

outcome. The key steps are identified and logically sequenced.

Level 2: The method would not necessarily lead to a valid outcome.
Most steps are identified, but the method is not fully logically
sequenced.

Level 1: The method would not lead to a valid outcome. Some
relevant steps are identified, but links are not made clear.

No relevant content

Indicative content

° ammeter in series with filament lamp
° current measured with an ammeter
° voltmeter in parallel with filament lamp
° p.d. measured with a voltmeter
. variable resistor (or variable power pack or variable number of

cells) used to vary current in and p.d. across filament lamp
° range of p.d. of Oto6 V
. interval of p.d. of 1 V
° reverse connections to power supply to obtain negative values
° take repeat readings and calculate a mean
° discard anomalies

Indicative content may be seen in a circuit diagram.

Level 3 answer: needs to include a circuit which would work (if included) and a
method to obtain negative values.

3.0=0.16* RA

allow a correct substitution of an incorrect value of | in
the range 0.15 (A) to 0.17 (A)

allow a correct rearrangement of an incorrect value of |
in the range 0.15 (A) to 0.17 (A)

R= 18.75 (Q)

allow 19 (Q)

allow 18.8

t= 1800 (s)

Q=0.21 x 1800

all subsequent marks can score if an incorrectly / not

5-6

344

1-2
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15.

(d)

(a)

(b)

(c)

(d)

(e)

converted value of t is used

Q = 378 (C)

E = 378 x 6.0

E = 2268 (J)

allow an answer to 2 or 3 s.f.

OR

P= 0.21 x 6.0 (1)

P = 1.26 (W) (1)

t= 1800 (s) (1)

all subsequent marks can score if an incorrectly / not
converted value of t is used

E = 1.26 x 1800 (1)

E = 2268 (J) (1)

allow an answer to 2 or 3 s.f.

(for the power to quadruple) the current and the p.d. would both need to double

(but the current doesn't double) because the resistance of the filament lamp
increases
or

(but the current doesn't double because the graph shows that) current is not
proportional to p.d.

allow the graph does not show direct proportionality

ignore the graph is not a straight line

ignore the graph is not linear

parallel

S;

Si. So and S3

energy transferred = power x time
or

E=Pxt

3600 = 1200 xt
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16.

(f)

(a)

(b)

(c)

(d)

_ 3600

~ 7200

t= 3 (s)

Energy resource Renewable Non-renewable

biofuel v

coal v

nuclear v

tides v

4 correct scores 2 marks

3 correct scores 1 mark

potential difference

current

energy

potential difference

this order only

allow p.d.

charge flow = current * time
or

Q=It

t= 300 (s)

Q = 130 000 x 300

allow a correct substitution using an incorrectly / not converted
value of t

Q = 39 000 000
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17.

18.

(a)

(b)

(c)

(d)

(a)

(b)

VVUIVITIO /

P=Vxl

4.4=40x]

I= 44

I = 0.11 (A)

useful power output
total power input

efficiency =

P

40
0.85 =

P = 0.85 x 4.0

P = 3.4 (W)

transformer X increases potential difference

and decreases current

do not accept if student states that potential difference decreases

reducing (thermal) energy transfer to surroundings

do not accept no energy transfer to surroundings
or

reducing (thermal) energy transfer from transmission cables

increasing the efficiency (of power transmission)

transformer Y decreases the potential difference

to a safe / safer value

dependent on scoring 1st marking point

[11]
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19.

(c)

(a)

(b)

(c)

3.24x10" = Q x 230

_ 3.24x10"
O= 730 —

Q = 1408 695 652 (C)

Q = 1.41 x 109 (C)
or

Q=1 410 000 000 (C)

allow correct rounding of an incorrect answer using data from the
question

Ay

eo
allow:

L
Ny
a

there is a gap in the circuit
or

S; needs to be closed to complete the circuit
or

S,; needs to be closed to turn the hair straighteners on

E = 3600 (J)

3600 = 120 x t¢

this mark may score if E is incorrectly / not converted

this mark may score if E is incorrectly / not converted

t= 30 (s)

allow an answer consistent with their value of E
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20.

(d)

(a)

(b)

(c)

(d)

(e)

(f)

the total resistance of the circuit decreases

so the current increases

which increases the power output

A: transmission / power cables

allow transmission / power lines

allow cables

ignore wires

B: step-down transformer

less thermal energy is transferred to the surroundings.

500 000 O0Ccharge flow =
25 000

charge flow = 20 000 (C)

total current = 7.20 (A)

P = 230 x 7.20

allow a correct substitution of an incorrect total current

P = 1656 (W)

allow a correct calculation using an incorrect total
current

dishwasher

has the largest current
or

has the largest power (input)

E = 600 x 32 000 000

E = 19 200 000 000 (u)
or

E = 1.92 x 10'9 (J)
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21.

22.

(a)

(b)

(c)

(d)

(a)

(b)

(c)

(d)

(e)

(f)

increased

decreased

stayed the same

random error

Ao = 0.12 (A)

A, = 0.36 (A)

P=0.12? x 15

P = 0.216 (W)

the polarity (of the supply) does not change

allow potential difference in one direction (only)

energy transferred = power x time

162 000 000 = 7200 x t

_ 162 000 000

~~ 7200

t = 22 500 (s)

V=lxR

480=15*R

rp . 180

a 7

R = 32 (Q)

time taken using system A is double the time of system B

Faye tet Ul ie

(8)

(10)
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23.

24.

(a)

(b)

(c)

(a)

| = 0.08 (A)

an incorrect value of | from the graph can score all
subsequent marks

0.230 = 0.08 x V

allow a correct substitution of an incorrectly/not
converted value of P

0.230
V= 008

allow a correct rearrangement using an incorrectly/not
converted value of P

V = 2.875 (V)

OR

| = 0.08 (A) (1)

V = 0.08 x 36 (2)

V = 2.88 (V) (1)

OR

0.230 = I? x 36 (1)

| = 0.08 (A) (1)

V = 0.08 x 36 (1)

V = 2.88 (V) (1)

allow a correct calculation using an incorrectly/not
converted value of P

the product of current and resistance = a constant

calculation of constant (2.88) using three or more pairs of values

if no other marks scored allow for one mark a statement
that doubling one quantity (R or |) halves the other
quantity

current would be (almost) zero (in the variable resistor)

(because) the switch has (effectively) zero resistance
or

the potential difference across the variable resistor is (effectively) zero

the switch's resistance is much lower than the variable
resistor

allow the switch creates a short circuit

(very high p.d. means) very low currents

which means less (thermal) energy is transferred to surroundings

(8)
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25.

(b)

(c)

(d)

(a)

(b)

(c)

(d)

(e)

allow less power loss in cables

which increases the efficiency of power transmission

electric field strength is very high

causing the air to become ionised

allow the air breaks down

allow the air becomes a conductor

allow the air conducts charge

(the kite / string) conducts charge to the person / earth

ignore answers referring to the kite touching the power
cables

straight line passing through the origin

line drawn below existing line for all values

the potential difference across the wires/cable is the same

(but) the resistance of the steel wire is greater (and so less current in the steel)

K = step-up transformer

L = transmission cables

allow power cables

ignore wires

M = step-down transformer

allow 1 mark if K and M are labelled transformer but step-up and
step-down labels are incorrect or not present

8 (%) and 32 (%)

both required

Number of times = 4

(burning gas) releases carbon dioxide

which causes global warming

allow greenhouse effect or climate change

An energy resource that can be replenished quickly.

higher power output

allow more electricity generated

lower variation in power output

(10)
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26.

27.

(a) 50Hz

(b)

OV

(c) P=0.020 x 230

P = 4.6 (W)

(d) E=180 230

E = 41 400 (J)

(e) Hazard:
live wire
or

high potential difference

ignore current in his body

Risk:
electric shock
or

electrocution

allow (electrical) burn

allow death (by electric shock)

allow 1 mark for hazard and risk in incorrect order

(a) kg
allow kilogram

°C

allow degrees Celsius

(b)

(c) P=122?x 15

P = 2160 (W)

(d) The heating element in the kettle takes time to heat up

[10]

(8)
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28.

(e) Level 3: The method would lead to the production of a valid outcome. All key steps
are identified and logically sequenced.

Level 2: The method would not necessarily lead to a valid outcome. Most steps are
identified, but the method is not fully logically sequenced 3—4

Level 1: The method would not lead to a valid outcome. Some relevant steps are
identified, but links are not made clear.

No relevant content

Indicative content:

measure the mass of water using a balance
or

measure the volume of water using a measuring cylinder
measure the initial temperature of the water
pour the water into the kettle
put temperature probe in the water
or

put a thermometer in the water
switch kettle on
record temperature
measure time with a stopclock

use an interval of 5 seconds

(f) A@=80(°C)

(g)

(a)

E = 0.50 x 4200 x 80

allow E = 0.50 x 4200 x their value of AG

E = 168 000 (J)

allow an answer consistent with their value of AG

m = 0.005 (kg)

E = 0.005 x 2 260 000

this mark may score if m is not/incorrectly converted

E = 11 300 (J)

density =

allow an answer consistent with their value of m

mass

volume

5-6

3-4

1-2

0

1

1

1
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29.

(b)

(c)

(d)

(e)

(a)

m

998 = = 500 000

m = 998 x 6 500 000

m = 6 487 000 000

m = 6.487 x 10° (kg)

allow a correct conversion of their calculated value of mass into standard
form

energy transferred = power * time
or

E=Pt

t = 18 000 (s)
or

t=5 = 60 x 60

E = 1.5 x 10° x 18 000

allow a correct substitution using an incorrectly/not converted value of t

E = 2.7 x 10" (J)

allow a correct calculation using an incorrectly/not converted value of t

the variation in demand is (much) greater than 1.5 x 10° W

allow the increase in demand is greater than the (power) output of the
(hydroelectric) power station

demand remains high for longer than 5 hours

allow 04:00 to 16:00 is 12 hours

allow 04:00 to 16:00 is greater than 5 hours

5.75 = 1 * 230

5.75
230

| = 0.025 (A)
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30.

(b)

(c)

(a)

(b)

£9U =U.U2Z9 x A

or

R- 230

0.025
allow a correct substitution using an incorrect value of |

or

allow a correct rearrangement using incorrect value of |

R = 9200 (Q)

allow a correct calculation of resistance using an incorrect value of |

alternative approach for 4" and 5" marks:

5.75 = 0.025" x R (1)
or

5.75

~ 0.0257
R = 9200 (Q) (1)

alternative approach:

2
5.75 = al (3)

p= 230"
ave

R = 9200 (Q) (1)

one wire in the switch is live

allow the switch / circuit is live allow one wire is at a potential of 230 V

the electrician is earthed
or

the electrician is at earth potential

(so) there will be a (large) potential difference between the live wire and the
electrician / earth (if the electrician touched the wire)

50 Hz has the lowest (maximum) let-go current

a higher / lower / different frequency would allow people to let go at a greater current

allow a specific numerical example as opposed to a trend
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31.

(c)

(d)

(e)

——_()——"U-—__

or

an answer of 0.8 (A) scores 2 marks

current = 30

current = 0.80 (A)

an answer of 216 (J) scores 2 marks

E=60x 3.6

E = 216 (J)

The reading in Y would be lower

(f) The total resistance of Y is greater

(9)

(h)

(a)

(b)

(c)

potential difference = current = resistance
or

V=/R

an answer of 4.5 (Q) scores 3 marks

3.6 = 0.80 x R

_ 3.6

~ 0.80

R= 4.5 (Q)

The energy transferred each second to the bulb.

power = potential difference « current
or

P=VI

an answer of 0.17 (A) scores 3 marks

40 =| x 230

40

| = 330
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32.

| = 0.17 (A)

a correct answer that rounds to 0.17 (A) scores 3 marks

(d)
useful power output

total power input
efficiency =

(e)
an answer of 2.7 (W) scores 3 marks

_ useful power ouiput
0.30

9.0

useful power output = 0.30 x 9.0

useful power output = 2.7 (W)

(f) bulbs also transfer thermal energy

allow light bulbs emit infrared radiation as well as visible
light
ignore so people know how bright the bulb is

the efficiency of the light bulb also needs to be considered

allow the cost to power the light bulb depends on the
efficiency

allow to see how much energy is wasted

(a) 50

Hz / hertz

allow Hertz

(b) (both) switches need to be closed / on

to complete the series circuit
or

to allow charge to flow
or

so there is a current in the circuit

(c)
an answer of 7.5 (A) scores 3 marks

an answer of 0.237(A) scores 2 marks
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33.

(d)

(a)

(b)

1800 = I? x

2_ 1800

32
or

I? = 56.25

|= 7.5 (A)

450
1500 =

32

this mark may be awarded if P is incorrectly or not
converted

this mark may be awarded if P is incorrectly or not
converted

this answer only

an answer of 300 (s) scores 3 marks

an answer of 300 000 (s) scores 2 marks

000

t
this mark may be awarded if P is incorrectly or not
converted

_ 450 000

1500

t = 300 (s)

this mark may be awarded if P is incorrectly or not
converted

this answer only

non-contact (force)

allow electrostatic (force)

attraction (between hair and balloon)

0.0050 = Q

allow repulsion between the hairs on the head

an answer of 2.0 x 10~® (C) scores 3 marks

an answer of 2 x 10TM3 (C) scores 2 marks

x 2500

this mark may be awarded if pd is incorrectly or not
converted
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34.

0.0050

2500
this mark may be awarded if pd is incorrectly or not
converted

Q = 2.0 x 10-8 (C)
or

Q = 0.0000020 (C)
these answers only

(Cc)
an answer of 120 (Q) scores 5 marks

0.16 =! 4.0 x 10°
or

_ 016

40x 10°
this mark may be awarded if time is incorrectly / not
converted

| = 40 (A)

this value only

4800 =40«R

allow 4800 = their calculated | x R

p= 4800
~ 40

allow R = 4800 / their calculated |

R = 120 (Q)

allow an answer consistent with their calculated !|

(a) the (mean) kinetic energy of the particles increases

allow the (mean) speed of the particles increases

‘kinetic energy increases’ is insufficient by itself

do not accept particles vibrating

which increases the (internal) energy of the water
ignore description of evaporation

(b) Particles in a gas have more potential energy than particles in a liquid.
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35.

36.

\C)

(a)

(b)

(c)

(d)

(a)

(b)

(c)

(d)

(e)

energy given to water © = ML with quantities Gennec

energy transferred (to water)

time

allow p == with quantities defined
t

power output (of Bunsen burner) =

change in mass x specific latent heat
ower output =4 = time

allow E = Pt equated with E = mL or stated in words
or

P= = with quantities defined

time should be converted to seconds
or

use a time of 300 seconds

0.08 (s)

the current goes higher than normal value

allow the current goes (too) high

or

the current goes higher than 1.5A

P=1.5 24

P = 36 (W)

an answer of 36 (W) scores 2 marks

LED lamps waste a smaller proportion of the input energy than filament lamps

—
|

E = 13 x 230

E = 2990 (J)

an answer 2990 (J) scores 2 marks

charge flow = current * time

allow Q = It

1.52 =| = 0.40

152
fae

0.40

| = 3.8 (A)

an answer of 3.8 (A) scores 3 marks

E = 0.00175 x 205 000

[7]
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37.

38.

(a)

(b)

(c)

(a)

(b)

(Cc)

E = 359 (J)

allow an answer that rounds to 360 (J) for 2 marks

an answer of 359 (J) scores 2 marks

risk of electric shock (if someone touched the case)

allow risk of electrocution (if someone touched the case)

2530 = 1 x 230

this mark may be awarded if P is incorrectly / not converted

l= 2530
230

this mark may be awarded if P is incorrectly / not converted

| = 11 (A)

this answer only

an answer of 0.011 (A) scores 2 marks

an answer of 11 (A) scores 3 marks

E = 2530 x 14

this mark may be awarded if P is incorrectly / not converted

E = 35 420 (J)

this answer only

35 420 = m x 4200 x 70

allow their calculated E = m x 4200 x 70

_ 35420

4200 x 70

their caiculated E
allow m=

420070

m = 0.12 (kg)

allow an answer that is consistent with their calculated value of E

to vary the current.

the temperature of the filament increases

allow the filament heats up

E=12x 85

E = 102 (J)

[9]
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39.

40.

(d)

(a)

(b)

(Cc)

(d)

(e)

(a)

an answer of 102 (J) scores 2 marks

(LED lamp)

longer lifetime (per lamp)

wastes less energy

or

lower input energy (for same light energy output)

current = 0.28 (A)

an answer of 0.28 (A) scores 2 marks

0.60 (V)

product of potential difference and current gives highest value

efficiency = useful power output
total power input

useful power output
24

0.20=

useful power output = 0.20 «x 2.4

useful power output = 0.48 (W)

an answer of 0.48 (W) scores 3 marks

gravitational potential

kinetic

chemical
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(b) flying drones may damage aircraft
or

falling drones may injure people
or

damage buildings / vehicles

allow any sensible suggestion of a hazard caused by a flying /
falling drone

(c) energy transferred = power x time

allow E = Pt

(d) t=25 x 60 = 1500 (s)

E = 65 x 1500

E = 97 500 (J)

an answer of 97 500 (J) scores 3 marks

allow 2 marks for an answer of 1625 (J)

(8)

(a) changes

allow reverses
1

(b) dependent
1

(c) kettle C
or

2.8 kW
1

highest power (output)

allow higher power (output)

(d) values for gradient calculation shown on graph or on answer lines

power input = 2200 (W)

accept an answer that rounds to 2200 (W) for 2 marks

(e) charge flow = current x time

allow Q = It
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42.

(f)

(a)

(b)

(Cc)

(d)

2400 =| x 250

= 2400
250

| = 9.6 (A)

an answer of 9.6 (A) scores 3 marks

current at 0.5 V = 0.91 (A)

P=0.91 x 0.5

P = 0.455 (W)

an answer of 0.455 (W) scores 3 marks

straight line with positive gradient

allow for 1 mark a straight line that passes through (0.1, 0)

positive y-axis intercept

ignore any values on y-axis

0.52
0.15=

total P

total P = 3.47 (W)

area = 7.7 x 107° (m?)
an answer of 7.7 x 10-3 (m*) scores 4 marks

allow use of student's calculated incorrect total power for last 2
marking points

connect the solar cells in parallel

(so that) the current has multiple paths it can take

or

the total resistance is less than the resistance of one solar cell

Page 140 of 147
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43.

44.

45.

(a)

(b)

(a)

(b)

(Cc)

(a)

(b)

97 500 = 65.0 xt

_ 97500
Se

65.0

t = 1500 (s)

an answer of 1500 (s) scores 3 marks

an answer of 1.5 scores 2 marks

19.6 = |? x 1.60

2_ 19.6
1.60

| = 3.5 (A)

allow 1 mark for a correct value for | correctly multiplied by 4

current through battery = 14 (A)

an answer of 14 (A) scores 4 marks

current that is always in the same direction

total resistance = 30 (Q)

V=0.4 x 30

12 (V)

allow 12 (V) with no working shown for 3 marks

an answer of 8 (V) or 4 (V) gains 2 marks only

P=0.4x12=48

5 (W)

allow 5 (W) with no working shown for 2 marks

allow 4.8 (W) with no working shown for 1 mark

he may receive an electric shock

or

he may be electrocuted

if he touches the live wire

10 690 =| x 230

;' @4«n 20n/;oao0n

(6)
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46.

47.

(C)

(a)

(b)

(Cc)

(a)

pe Vv Ve owt

46.478(260) (A)

46

allow 46 (A) with no working shown for 4 marks

cost is higher

more energy is used (per second)

(because the) potential of the live wire is 230 V

(and the) potential of the electrician is 0 V

(so there is a) large potential difference between live wire and electrician

charge / current passes through his body

allow voltage for potential difference

diameter between 3.50 and 3.55 (mm)

allow correct use of value of cross-sectional area of 9.5 to 9.9

(mm) with no final answer given for 1 mark

18000 =! x 300

|= 18000/300 =60

13 800 = (602) x R

R = 13 800 / 60

3.83 (Q)

allow 3.83(Q) with no working shown for 5 marks

answer may also be correctly calculated using P = IV and V = IR if
230 V is used.

any one from:

* high cost of installing overhead power lines or underground cables or pylons
* high cost as (very) long cables needed
* amount of electricity required ic ton low

(8)

[11]
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EEE EEE

allow not enough (surplus) electricity would be generated
1

(b) Marks awarded for this answer will be determined by the Quality of Written Communication
(QWC) as well as the standard of the scientific response. Examiners should apply a
‘best-fit’ approach to the marking.

Level 3 (5 — 6 marks):
clear comparison of advantages and disadvantages of each method

Level 2 (3 — 4 marks):
at least one advantage and one disadvantage is stated for one method and a different
advantage or disadvantage is stated for the other method

Level 1 (1 — 2 marks):
at least one advantage or one disadvantage of either method

Level 0 (0 marks):
No relevant information

Page 144 of 147

examples of physics points made in the response

Advantages of both methods:
* both renewable sources of energy
* both have no fuel (cost)
* both have very small (allow ‘no') running costs
* nocarbon dioxide produced

accept carbon neutral
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48.

49.

(a)

(b)

(a)

(b)

accept Mo greennouse Gases

accept doesn't contribute to global warming

Advantages of wind:
* higher average power output

produces more energy is insufficient

Advantages of hydroelectric:
* constant / reliable power (output)
* lower (installation) cost

Disadvantages of wind:
* higher (installation) cost
* variable / unreliable power output
* (may) kill birds / bats

Disadvantages of hydroelectric:
* lower power output
* (may) kill fish or (may) damage habitats
* more difficult to set up (within river)

Disadvantages of both methods:
* (may be) noisy
* visual pollution

ignore payback time unless no other relevant points made

ignore time to build for both

(i) 2
allow 1 mark for correct substitution ie

_ 100

20

provided no subsequent step

(ii) 5

allow 1 mark for correct substitution ie

y - 100
20

provided no subsequent step

field

correct order only

current

force

accept motion

accept thrust

(i) | arrow pointing vertically downwards

[5]
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50.

(c)

(a)

(b)

(Cc)

(ii)

(ii)

(i)

(ii)

(ii)

increase current / p.d.

accept voltage for p.d.

increase strength of magnetic field

accept move poles closer together

reverse (poles of) magnets

reverse battery / current

1.5 or 150%

efficiency = 120 / 80 (x 100)

gains 1 mark

an answer of 1.5 % or 150

gains 1 mark

efficiency greater than 100%
or

output is greater than input
or

output should be 40 (W)

recorded time much shorter than actual time

accept timer started too late

accept timer stopped too soon

increases

(i)

(ii)

18

watt

accept reaches highest value

do not accept increases and decreases

increases

increases

allow 1 mark for correct substitution i.e. 12 x 1.5 provided no
subsequent step

[12]
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CCEepr vv

answer may be indicated in the list

(6)
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