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Mark schemes

(a)     A
11

(b)     C
1

(c)     C
1

(d)     B
1

(e)     a series circuit has only one path/loop/branch
1

a parallel circuit has a branch(es) to provide more than one path / loop

allow answers that describe the difference in terms of potential
difference, current or resistance

1

(f)      R
1

(g)     P
1

(h)     Q = 0.97 × 60
1

Q = 58.2 (C)
1

Q = 58 (C)

an answer of 58 (C) scores 3 marks
1

[11]

(a)  the store of chemical energy in the battery has reduced
12

(b)  P = 3.90 × 1.86
1

P = 7.254

allow 7.25 or 7.3
1

W
1
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(c)  comparison with compact power source

5 times as many charges
1

(only) twice the mass

allow (only) twice as heavy as the compact
1

comparison with the high capacity power source

although half the number of charges
1

(only) one third the mass

allow (only) a third as heavy as the high capacity
1

or

calculation of charge / mass ratio for large power source

 

allow mass / charge ratio

 

= 0.025 (1)

allow 40

calculation of charge / mass ratio for high capacity and compact power sources (1)

allow mass / charge ratio

charge / mass ratio greatest for large source (1)

allow lowest mass / charge ratio

[8]

(a)  (casing is) not made of metal
allow (casing is) made of plastic
allow they are double insulated

1

little / no chance of electric shock
1

3

(b)  charge flow = current × time
allow the equation given in symbols

1
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(c)  Q = 2.95 × 60
an answer of 177 scores 2 marks

1

Q = 177 (C)

allow 180 (C)
1

(d)  straight line with a different positive gradient
must go through the first and third quadrant

1

straight line with positive gradient through the origin
1

(e)
 

1

(f)  the particles vibrate about a fixed position regular arrangement
allow the particles are in a regular arrangement

1

(the particles change) to being free to move around

allow correct description of translational kinetic energy
1

(g)  L = 200 000 (J/kg)
1

E = 500 × 200 000

allow 1 × 108 (J)
1

E = 100 000 000 (J)

allow correct calculation for incorrect conversion or no
conversion of L for 2 marks

1

an answer of 100 000 000 scores 3 marks

[13]

(a)     2100 W
14

(b)     power = potential difference × current
1

(c)     50 (Hz)
1

(d)     direct current (dc) only
1
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(e)

 

1
1

(f)      green and yellow

both colours required
1

(g)      any two from:
•        good conductor
•        hard
•        corrosion resistant

2

(h)     

Level 2: Scientifically relevant facts, events or
processes are identified and given in detail to form an
accurate account.

3-4

Level 1: Facts, events or processes are identified and
simply stated but their relevance is not clear.

1-2

No relevant content 0

Indicative content

allow voltage / volts / pd for potential difference

•   cables transmit electricity at very high potential
differences

•   transformers change the potential difference

•   step up transformer increases potential difference

•   overhead cables transfer electricity at a higher
potential difference

•   step down transformer decreases potential
difference

•   the potential difference to the consumers is much
lower than the potential difference from the power
station

•   the potential difference to the consumers is much
lower than the potential difference in the cables

 

4

[13]
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(a)     mains electricity is an alternating current (ac) which is constantly changing direction
1

a battery supplies a direct current (dc) which flows in one direction only
1

5

(b)     one watt = one volt × one amp
1

(c)     green and yellow - brown - blue
1

(d)     the potential of the live wire is 230 V
1

a person’s potential is 0 V
1

(so) there is a large potential difference between live wire and a person
1

and so the charge / current passes through the person’s body

allow would result in an electric shock
1

[8]

(a)  

 
1

6

(b)  

1

= 0.92
or
92 (%)

allow an answer that rounds to 0.92
or
92 (%)

1

ignore units

an answer of 0.92 or 92 (%) scores 2 marks

(c)  at a high potential difference and a low current
1
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(d)  

 
1

(e)  

if a conversion of 8000 has been attempted, this mark
can be awarded

1

(E =) 1200 × 8000

if a conversion of 8000 has been attempted, this mark
can be awarded

1

(E =) 9 600 000 (kJ)

this answer only
1

an answer of 9 600 000 (kJ) scores 3 marks

(f)  any four from:

(environmental advantages)
•   renewable / sustainable (energy source)
•   conserves fossil fuels
•   no release of pollutant gases e.g. sulfur dioxide
•   no release of greenhouse gases

allow does not release carbon dioxide

•   does not contribute to global warming

(environmental disadvantages)
•   noise pollution
•   visual pollution
•   bird kill
•   not always windy so more use of fossil fuel power stations

ignore destruction of habitat

max 3 marks if only refers to advantages or
disadvantages

ignore references to cost
4

[12]
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(a)     80
1

E = 5.0 × 4200 × 80
1

E = 1 700 000 (J)

an answer of 1 700 000 (J) or

1 680 000 (J) scores 3 marks

allow 1 680 000
1

7

(b)     in part A the increase in internal energy raises the temperature of the water
1

in part B the increase in internal energy changes the state
1

without changing the temperature
1

(c)     the heater would continue to transfer energy which would not be transferred to the water
1

so would raise the temperature of the device
1

causing it to be damaged
1

(d)     brown

blue

green and yellow stripes

allow 1 mark for 2 correct
2

(e)     it stops the casing of the appliance becoming live
1
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(f)      P = I2R

I = √(P/R)
1

P = 2 500 (W)
1

I = √ (2 500 / 17)
1

I = 12.1267812
1

I = 12 (A)

an answer of 12 (A) scores 5 marks
1

[17]

(a)

 
1

8

(b)  in series with   in parallel
LDR      with LDR

1

(c)  (graph shows) direct proportion
1

(because) it is a straight line through the origin

allow inverse proportion would show a curve with a
negative gradient

1

(d)  straight line through the origin with a positive gradient
1

current is always of smaller magnitude than line already plotted for a given potential
difference

this mark only scores if first mark is awarded
1

allow for 2 marks a straight horizontal line along the
x-axis

(e)  potential difference = current × resistance
allow V = IR

1
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(f)  12.5 mA = 0.0125 A
1

5.50 = 0.0125 × R

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

1

 

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

1

(R =) 440 (Ω)
allow an answer consistent with incorrectly / not
converted current

1

an answer of 440 (Ω) scores 4 marks

an answer of 0.44 (Ω) scores 3 marks

[11]
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