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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
la 6629 0.9 0.8 2 43.3 94.7
1bi 6595 1.2 1.3 3 41.3 94.2
1bii 6939 2.6 0.9 3 85.8 99.1
lci 6865 1.9 0.5 2 93.9 98
Lcii 5878 0.2 0.4 1 15.5 84
1di 5584 0.2 0.6 3 7.3 79.8
1dii 5840 0.3 0.5 1 29.2 83.4
2ai 6831 0.4 0.5 1 41.8 97.6
2aii 6642 1.1 1 3 35.9 94.9
2b 5976 1 1 3 31.8 85.3
2ci 6467 0.1 0.4 2 7.4 92.4
2cii 6545 0.8 1 3 26.6 93.5
2ciii 6301 0.2 0.4 1 24.6 90
3a 6701 0.6 0.8 3 21.3 95.7
3b 5629 0.4 0.7 3 12.7 80.4
4a 6564 0.8 1 3 26.6 93.7
4b 6440 0.6 0.8 2 28.1 92
4c 6589 1.4 0.8 2 68.2 94.1

5 6404 2.5 1.8 6 40.9 91.5
6ai 6759 1.7 1.2 3 58.2 96.5
6aii 6241 0.5 0.5 1 52.2 89.1
6bi 6588 0.8 1 2 40 94.1
6bii 6158 2.2 1.9 5 44.8 88
6¢C 6263 0.3 0.5 2 12.7 89.5
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Describe the processes involved in generating electricity in a gas fired power station and

explain how this electricity is supplied to consumers efficiently and safely through the National
Grid. (6 QER]
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8. Describe the processes involved in generating electricity in a gas fired power station and
explain how this electricity 1s supplied fo consumers efficiently and safely through the National
Grid. [6 QER]
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Describe the processes involved in generating electricity in a gas fired power station and
explain how this electricity is supplied to consumers efficiently and safely through the National

Grld [6 QER]
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

Indicative content:

Generation

Gas is burned to heat water. Steam turns a turbine which is
connected to a generator which produces electricity as it rotates.

Efficiency

The output from a power station is connected to a step-up
transformer. This increases the voltage and decreases the
current. Lower current through cables means less energy loss as
heat.

Safety
A step-down transformer reduces voltage before it is supplied to
consumers. Lower voltages are safer.

5-6 marks

Comprehensive description of generation, efficiency and safety.
There is a sustained line of reasoning which is coherent,
relevant, substantiated and logically structured. The candidate
uses appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3-4 marks

Comprehensive description of two of the three areas: generation,
efficiency and safety OR limited description of all 3 areas.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
The candidate uses mainly appropriate scientific terminology and
some accurate spelling, punctuation and grammar.

© WJEC CBAC Ltd.
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Marks Available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
1-2 marks
Comprehensive description of one of the three areas: generation,
efficiency and safety OR limited description of 1 or 2 areas.
There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure. The candidate uses limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.
0 marks
No attempt made or no response worthy of credit.
Question 5 total 6 0 0 6 0 0
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Describe the processes involved in generating electricity in a gas fired power station and

explain how this electricity is supplied to consumers efficiently-and safely throughthe National
Grid. (6 QGER]
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Rectangle



Sticky Note

There is no description of the process of generating electricity. How would you improve this part of the answer? 



Sticky Note

The function of a step-up transformer to increase voltage is described. How does this affect the current? How does this affect the efficiency? 



Sticky Note

The function and purpose of step-down transformers is included here. 



Sticky Note

The answer requires descriptions of 3 aspects; generation - not done; efficiency - partly described; safety - fully described. This is a middle band answer and gains 3 marks. Try to make it a top band answer? What would you add?
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Describe the processes Involved in generating electricity in a gas fired power station and

explain how this electriclty Is supplied to consumers efficiently and safely through the National
Grid. [6 QER]
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Rectangle

This describes the processes in a power station that runs on fossil fuels. It mentions coal instead of gas but this was not penalised on this occassion. The processes are the important part. 



Rectangle

This describes the role played by a step-up transformer. It also explains why less heat is lost in the wires. 



Rectangle

This describes the role of step-down transformers in making the voltage safer for consumers. 



Sticky Note

All of the 3 parts of the question have been addressed fully. This means it is a top band answer. There is no penalty for poor expression, spelling or punctuation so 6 marks is awarded. 
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5. Describe the processes involved in generating electricity in a gas fired power station and b

explain how this electricity is supplied to consumers efficiently and safely through the National
erd [6 QER]

caas 35 0Sed to heat o boler gl oF
WU, Ve ove qu..,ﬂm,c@m?. ...... Steom  gadd 058 bo )
th ..... E;bdﬁnd ....... S Eeeon.... taandees . o KurbinaS... LTy - !
gpmf\m O \ s {;u, Wo&q,r 7 ﬂe/\d‘qf/\cq
ki e Y ool G

Wode/ o by Wiw\

Lm” ...... O HM'OKL‘

( B TN, Cuffu( So (QSS
s§ [ OLS W-C&L J*(-\ﬁ/\&\ Uov\()(b(Q E&Z&r;lfc‘
e {rarSported o Pm:AS_.A_Egﬁ_,@L_(:é@%é__

O géQP (AOWV\ ZfaASFof/wf D s Vc(fes.afz...
,._13 clwmc\ owk UML Clrent oS .Acrzusa\ Sa..

14

© WJEC CBAC L1d. (3430UC0-1)




Rectangle

This fully describes the processes in a gas fired  power station. 



Rectangle

This describes the role played by a step-up transformer. It also explains why less heat is lost in the wires. 



Rectangle

This describes the role of step-down transformers in making the voltage safer for consumers. 



Sticky Note

All of the 3 parts of the question have been addressed fully. This means it is a top band answer. There is no penalty for poor expression, spelling or punctuation so 6 marks is awarded. 
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5.

Describe the processes involved in generating electricity in a gas fired power station and
explain how this electricity is supplied to consumers efficiently and safely through the National
Grid. [6 QER]
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Exgmine

_ h
6. A dairy farm was using 15000 kWh of electricity every month from the National Grid. T
The cost of electricity to the farm was 20 p per unit.

The farmer decided to spend £152400 on a blogas generator which uses cow dung to
generate electricity.

When working at maximum output, it was expected to reduce his demand on the National Grid
to only 3000kWh a month.

(8 (i) Use an equation from page 2 to calculaté the expacted monthly savings.in £.  [3]
|5 000 X 0.20 = FZ000
] 4

Y 000 xo0-2 = 3600

3000~ 600 = 3240
Savings =£ .. . ZA0Q. . .

(i) Calculate the payback time for the biogas generator. (1)

ISL 400 1400 =

_ 8% S
Payback time =_€Z% ... months

(b)  The biogas generator needs to produce 144 000 kWh of electricity per year.
The farmer owns 160 cows,

Each cow produces 200 kg of dung per week, but the farmer is only able to collect 60 kg
of this.

Each 1kg of dung produces 0.05m* of methane gas.
Each 1m? of methane gas input to the generator has an energy value of 5.3kWh,
Each 1m3 of methane gas when bumed prodtices an output of 1.9 kWh of electricity.

()  Use the information above and an equation from page 2 to calculate the % ‘
efficlency of using methane gas to produce electricity, [2]

Go 1.4 =« 95 xioo = 35K

% efficiency = 56"/

[T
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(i) The farmer thinks that there will be enough cow dung to produce the required
amount of electricity (144 000kWh).

Use the information opposite to explain whether the farmer is correct.
Show ali your warkings in the space below. (1 year = 52 weeks) [5]

150 XG0 = “AA000

9000 x 52 = 46% OO kg
005 x 46 %000 =22 ,400 n>
15 400 X (.= g4 A60 LNk

......... No. ’chercwor\\mﬁar\o%‘h SO
dne . oS TN ST 4 8-S ol -

(¢) When cow dung decomposes it produces methane gas,
When methane gas burns, it produces the greenhouse gases carbon dioxide and water
vapaour.
An online article contains this information about methane:

“Whiie carbon dioxide is said o be the major contributor to the greenhouse effect,
methane is roughly 30 times more effective as a heat-trapping gas.”

Explain whether collecting cow dung 1o uss in a biogas generator benefits effarls o

reduce human impact on the greenhouse effect. 2]
LAY does heip Vecomme L MYS CYEA ARG

ENLraY...ame. . ARSIV Sy et hou b RUrn bmne
FO'E"D‘ \ Fue s e AL CAN A0 G o R S D eyEyer
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Examinar
only

END OF PAPER

]_i

IR

S WIEG CBAC Ltd (3430UCO-1) Turn over.











16

6. A dairy farm was using 15000 kWh of electricity every month from the National Grid.
The cost of electricity to the farm was 20p per unit.
The farmer decided o spend £152400 on a biogas generator which uses cow dung to
generate electricity. ‘ ‘ _ o .
Whien working at maximum output, it was expeécted to reduce his demand on the National Grid

to only Mh a month,

{a) (i) Use an equation from page 2 to calculate the expected monthly savingsin£.  [g]
oo (o5t = vnisusel

- < 0.3° :d@’ga e _
I_Qtta? QQ'NOCQ d"*;}}‘?;“ (Zﬂﬁ};jﬂf
- 6&7 AN
3oco wh wo-10 "ﬁ
2000 (oo ¥ = 3000
”’i%dﬁ’_- S’.\ &1 ko Savings = £ é@c_:: .............
(i} Calculate the paybaé:k time for the bicgas generator. [}

‘5‘7”&&) -?é’a@ = QSLF

Payback tme=_ 07 " . mo#nths

{b) The biogas generato

Hedfk of electricity per year.
The farmer owns 48

Caw k. but the fammer is-enlyebletoesies
of this.

Each 1kg of dung produces 0.05m° of methane gas.
Each 1m? of methane gas Input to the generator has an energy value of 5:3kWh,
Each 1m® of methane gas when burned produces an output of 1.9kWh of electricity.

(i) Use the information above and an equation from page 2 to calculate the %
efficiency of using methane gas to produce electricity.

< (2]
6..—3 *3 =169 B At) - =1 Z Qc?lt‘c;;‘ = | m ‘7”
=3=bekz  rp.05 =0 116554 = §-3MA

\ 6.9 k<lerh 19 = &. 6% "_/_B_effiﬁiency?..q"i?.,{l

G. 365 <150 = 1956 Ak wh

e Thlrdoo 100 = & vl
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(i) The farmer thinks that there will be enough cow dung to produce the required
amount of electricity (144 000 kWh),
Use the information opposits to explain whether the farmer is correct.
Show all your workings in the space below. (1 year = 52 weeks) [5]1

é@ ¥ CJ'Q""" P4 120 X = Mon({ a”dtz‘fci M(‘(_J Fqé

31hoky X005 = Ghw° of melhne
158 <53 =¢76 3’)<uL

% ]gé x| qlewh = ()\?g L‘,kW 4?6&!‘:‘(.6)/

the faemecis jntovect becade Y tows only fatuce 29b-lki

c#(’fckncfic/ each l/ea( wkme he nad( H»ri« oo }CLJI'\ALE _(,
VWSS 6 KWk gk

(c) When cow dung decomposes it produces methane gas.
When methane gas burns, it produces the greenhouse gases carbon dioxide and water
vVapour.
An online article contains this information about methane:

~“While carbon dioxide is sald to be the major contributor to the greenhouse effect,
methane is roughly 30 times more effective as a heat-trapping gas.”

Explain whether collscting cow dung to use in a biogas generator benefits effortsto
reduce human impact on the greenhouse effect. 12}

“ﬂ' daeg noé mp,,w[r ’ Green | \/muge -€ch(' Lé[augg ,f’datmj
G/Lw( Meﬂwn‘e rg 30’5' /' ﬂfé’é @S é?ﬂ/@i.;:e 29 é@g\ MJ
Mf’ﬂwm( inctege ﬂe e vmmr’«?@(.( o W\él -

.............................................................................................................................................................................................
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6. A dairy farm was using 15000 kWh of electricity every month from the National Grid.
The cost of electricity to the farm was 20 p per unit.
The farmer decided to spend £152400 on a biogas generator which uses cow dung to
generate electricity. o
When working at maximum output, it was expected to reduce his demand on the National Grid
to only 3000kWh a month.

(@ (i) Use an equation from page 2 to calculate the expected monthly savings in £.  [3]

\s0004Edn x.20 = E30QD pev wionkn
15000 - 3000 = (2000

12000 x 0.10 - 272400
5000 - 2400 = 0O
Savings = £ . (OOQ

(i)  Calculate the payback time for the biogas generator. 1]

152400 = (00

Payback time = 25“{' months

(b) The biogas generator needs to produce [144 000 kWhlof electncuty per year.
The farmer owns 150 cows. ——————— s

Each cow produces 200 kg of dung per week, but the farmer is only able to collect 60 kg
of this.

Each 1kg of dung produces 0.05m® of methane gas.
Each 1m® of methane gas input to the generator has an energy value of 5.3kWh.
Each 1m® of methane gas when burned produces an output of 1.9kWh of electricity.

(i) Use the information above and an equation from page 2 to calculate the %
efficiency of using methane gas to produce electricity. 2]

Jo eyyluency > energy oLy wansgeﬂfd £ 100
0¥ 0l @WeIGyY  sufited

i q % efficiency= 2.0

\

7o
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(i)  The farmer thinks that there will be enough cow dung to produce the required
amount of electricity (144 000 kWh). : '
Use the information opposite to explain whether the farmer is correct.
Show all your workings in the space below. (1 year = 52 weeks) [5]

1I50x 0O = 4000 k9
6 qU00 X SZ = LLEO00

b ¥0¢000 x 0.05 = 2%uU00
2 3400 x 5% = 124020 KWh
22¢°% 1.9 = YHHO0 1kwh

(¢) When cow dung decomposes it produces methane gas.
When methane gas burns, it produces the greenhouse gases carbon dioxide and water
vapour.
An online article contains this information about methane:

“While carbon dioxide is said to be the major contributor to the greenhouse effect,
methane is roughly 30 times more effective as a heat-trapping gas.”

Explain whether collecting cow dung to use in a biogas generator benefits efforts to
reduce human impact on the greenhouse effect.”  — — [2]

SRR USNG. merhang . 4. viDgas. generarey.

LNOULD redute human iinpact. on. Has gnuirgame

LS yy ).;4 O WRVRY  dragre AYRE. WAANY YWY C

B WAYS A0, (AU Iuman IAPACE. 0 Y8
areennuvie atjecr dr G YMOVe Eiceny vare
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

6. | (a)

(i)

Reduction in units = 15000 — 3000 = 12000 [kWh] (1)
Reduction in cost = 12 000 ecf x 20 = 240000 [p] (1)
Conversion to £ = [£]2400 (1)

Alternative:

15000 x 20 = 300000 [p] (1)

3000 x 20 = 60000 [p] (1)

Saving = 3000 ecf — 600 ecf = [£]2400 (1)

Award 2 marks for answers of 2.4 x 10" where n is not 3

(ii)

152 400

= 63.5 [months] accept 64 [months]
2 400 ecf

Payback time =

(b)

(i)

Selection and substitution into efficiency equation:
1.9

——(1)[x100] (1)

3 (1) [x 100]

% efficiency = 35.849 or 35.8 or 35.85 or 36 or 40 (1)
Award 1 mark for 0.36 or 0.4

(ii)

Weekly mass of dung = 150 x 60 = 9000 [kg/week] (1)
Weekly volume of gas = 9000 (ecf) x 0.05 = 450 [m?] (1)
Weekly number of kWh = 450 (ecf) x 1.9 = 855 [kWh] (1)
Annual number of kWh = 855 (ecf) x 52 (1)

=44 460 (ecf) [KWh] [so farmer is incorrect] (1)

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

Alternative 1

Weekly mass of cow dung = 9000 [kg] (1)
Yearly mass of cow dung = 468 000 (ecf) (1)
Gaslyear = 468000 (ecf) x 0.05 = 23400 (1)
Units/year 23400 (ecf) x 1.9 (1)

= 44 460 (ecf) [kWh] (1) [so incorrect]

Alternative 2

Weekly gas/cow = 60 x 0.05 =3 (1)

Weekly units/cow = 3 (ecf) x 1.9 =5.7 (1)

Weekly units for herd of cows = 5.7(ecf) x 150 = 855 (1)
Units/year = 855 (ecf) x 52 (1)

= 44 460 (ecf) [kWh] (1) [so incorrect]

Alternative 3
144 000

Weekly units required = =2769.23 (1)

Weekly volume of gas required = %@:’,ecf =1457.5(1)
Weekly mass of dung required = % =29149.8 (1)
Number of cows required = % 1)

= 486 (ecf) (1) [so incorrect]

Accept for 4 marks a final answer of 148 200 [kWh]
Common answer 235 638 award 4 marks or 296.4 award 4 marks
also or 124020

© WJEC CBAC Ltd.

14






Question

Marking details

Marks Available

AOl1 | AO2 AO3 Total | Maths Prac

(c) Any 2 x (1) from:

It reduces the amount of methane added to the atmosphere (1)

Methane [into the atmosphere] is replaced with carbon dioxide or

less harmful gas (1)

Methane has a bigger impact on the greenhouse effect (1)

SO better to use methane as a fuel or better to burn methane (1)

using the methane (or biogas) reduces demand for other fossil 2 2

fuels (1)

Question 6 total 2 6 5 13 11 0

© WJEC CBAC Ltd.
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6.

(a)

(b)

() Use an equation from page 2 to calculate the expected monthly savings.in £.  [3]

\ 5
5

(i) Calculate the payback time for the biogas generator.

The biogas generator needs to produce 144 000 kWh of electricity per year.

The farmer owns 160 cows,

E?&I} cow produces 200 kg of dung per week, but the farmer is-only able to collect 60 kg
4] 15,

Each 1kg of dung produces 0.05m® of methane gas.
Each 1m® of me@hane gas input to the generator has an energy value of 5.3kWh,
Each 1m? of methane gas when burned produces an output of 1.9kWh of electricity.

(i) Use the information above and an equation from page 2 to caloulate the % 2/
efficlency of using methane gas to produce electricity,

o

A dairy farm was using 15000 kWh of electricity every month from the National Grid.
The cost of electricity to the farm was 20p per unit.

The farmer decided to spend £152400 on a blogas generator which tises cow dung to
generate electricity.

When working at maximum ouiput, it was expected to reduce his demand on the National Grid
to only 3000kWh a month,

Q0O X 0D

QOO XOo-1

2000~ 600 = F24a0w

1SL 400 +2400 = /

Payback tme = %% " months

= 42,000

= 4600 /

Savings =z, . 24Q¢Q. . ..

(1]

.4 = 55

]

xioo = 35 -% d

% efficiency = 367

Exafmine
only
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Sticky Note

The cost per unit has been correctly converted from 20 p into £0.20. 



Sticky Note

This method has calculated the cost of electricity before installing the biogas generator and after installation. 



Sticky Note

The savings is the difference between the costs. 



Sticky Note

Payback time has been calculated correctly.



Rectangle

The correct values have been selected from the information above. 



Sticky Note

It is clear that the expected equation has been selected from page 2. However it is sensible to always write down the equation you chose. Substituting numbers into the equation is the next step. 



Sticky Note

The x 100 has been included in the calculation. The answer has been rounded corectly. 
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(i) The farmer thinks that there will be enough cow dung to produce the required
amount of electricity (144 000kWh).

Use the information opposite to explain whether the farmer is correct.
Show ali your warkings in the space below. (1 year = 52 weeks) [5]

150 X60 = A000
9000 x 52 = 46% COQ kg

O 0SS x 46 %000 =22 ,4060 >

14 200X o= 44 460 EiNR /

......... No. ’cherc-wor\‘v‘oﬂ‘,e.x\ow%hbo
dne . s S INsoreeck. o

(¢) When cow dung decomposes it produces methane gas,
When methane gas burns, it produces the greenhouse gases carbon dioxide and water
vapaour.
An online article contains this information about methane:

“Whiie carbon dioxide is said o be the major contributor to the greenhouse effect,
methane is roughly 30 times more effective as a heat-trapping gas.”

Explain whether collecting cow dung {o uss in a biogas generator benefits efforis {
reduce human impact on the greenhouse effect. 2]

LAY does hein Oesomsme L W SYESA ey

CNeray...anc. . gAY e vy wriihou bt kUrning .

fosor U FeID |, (Al L0 (a0 A G Vo £. O XONSSer

Wapesr . on . Contrlbuhng . to  9\0 na taa Y nane

END OF PAPER
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Sticky Note

The weekly mass of cow dung collected is correct.



Sticky Note

This step calculates the yearly mass of cow dung collected. 



Sticky Note

This step calculates the gas produced per year. 



Sticky Note

This final step calculates the number of units generateted per year. 



Sticky Note

This is a correct conclusion. Full marks are awarded. 



Sticky Note

This is an acceptable answer for 1 mark. For the second mark, a comment about methane is required. Can you think of a reason not to add methane to the atmosphere?  



Line



Line
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6. A dairy farm was using 15000 kWh of electricity every month from the National Grid.
The cost of electricity to the farm 'was 20p per unit.
The farmer decided o spend £152400 on a biogas generator which uses cow dung to
gensrate elactricity. ‘ . _ o ‘
Whien working at maximum outpust, if was expected to reduce his demand on the Natiohal Grid

to only Mh a month,

{a) (i) Use an equation from page 2 to calculate the expected monthly savings in £, [3]

, 10 | = (2oco  (ust = vrisusef
faue 15 @ 9 0% 4(’3 iy ¥ /
oo wWh ¥o-10 f:ﬁ’é"“
3000 _ (oo ¥5 = f3e0e
«-—3%‘%_" (16 boo Savings = £ é@w ..............

() Calculate the payback time for the biogas generator.
\5-‘?»1"{'&3 240 = QSLP

Payback time =

{b) The biogas generato

Hedfk of electricity per year.
The farmer owns 48

oW ik but the famer is-enlvablotoettion
of this.

Each 1kg of dung produces 0.05m” of methane gas.
Each 1m? of methane gas input to the generator has an energy value of 5.3kWh,
Each 1m?®of methane gas when burned produces an output of 1.9kWh of electricity,

(i) Use the information above and an equation from page 2 to calculate the %

‘efficiency of using methane gas to produce electricity. < [2]
6.3%3=59 etz Qg = M f’ﬁﬂ :
20‘3.$60k2 ‘ %(3-.‘195 = QO 1295‘9‘ - 6;3&'

V6. 9klh g = ¢ =T % efficiency = &z 1=

G Bée <1850 = 1166. % kewh

o Thhkdoo 0o = & evild

Examing
only
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Rectangle

The cost per unit has been correctly converted from 20 p into £0.20. 



Sticky Note

This method has calculated the cost of electricity before installing the biogas generator and after installation. 



Sticky Note

This is the cost after installing the biogas generator. It is not the savings. What should have been done with the answers of £3000 and £600?



Sticky Note

The answer from part (i) is used here. This is called allowing an ecf (error carried forward). This is the correct payback time using that error as the savings. 



Sticky Note

Most of the data above has been used in the space. It is unclear where the number 3 has come from. The answer is incorrect and there is nothing in the workings worthy of credit. Only 2 of the values above are required for this calculation. Do you know which they are? 
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(i) The farmer thinks that there will be enough cow dung to produce the required
amount of electricity (144 000kWh),
Use the information opposite to explain whether the farmer is correct.
Show all your workings in the space below. (1 year = 52 weeks) [5]

é@ ¥ CJ'Q""" P4 120 X = Mon({ a”dtz‘fci M(‘(_J Fqé

31hoky X005 = Ghw° of melhne
158 <5.3 = €465 kuh

% ;gé x| akcwh = 2941 kW h

the faemecis jntovect betade Y tows only fatuce 29b-lei

c#(’fckncfic/ each l/{)a( wkme he nad( H»ri« oo }CLJI'\ALE g,
VWS SBE Th KWk gk

(c) When cow dung decomposes il produces methane gas.
When methane gas burns, it produces the greenhouse gases carbon dioxide and water
vVapour.
An online article contains this information about methane:

~“While carbon dioxide is sald to be the major contributor to the greenhouse effect,
methane is roughly 30 times more effective as a heat-trapping gas.”

Explain whether collscting cow dung to use in a biogas generator benefits effort
reduce human impact on the greenhouse effect. [2

Ab ol not impuf e ocoon Veuse elfect beloyee it la«ms
Cv{,w( ;Meﬂwnae rg 30#’-' /‘ meé s ‘?W&e 29 é@’q M’,
Mf’ﬂwm( inctege ﬂe el vmmr’«?@(.( o W\él -

.............................................................................................................................................................................................

END OF PAPER
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Sticky Note

This is the yearly cow dung collected from 1 cow.



Sticky Note

This is the gas collected per year from 1 cow.



Sticky Note

These are 2 calculations of the units produced by each cow per year. One of these is correct and the other is incorrect. Do you know which is the correct calculation?



Sticky Note

In this conclusion, it makes it clear which answer for the number of units is being used and because of that, it is not up to the examiner to decide. The correct answer for number of units has been chosen. The conclusion is correct. 



Sticky Note

This answer has not gained 5 marks. Which step in the calculation has been forgotten? 
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6. A dairy farm was using 15000 kWh of electricity every month from the National Grid.
The cost of electricity to the farm was 20 p per unit.
The farmer decided to spend £152400 on a biogas generator which uses cow dung to
generate electricity. o
When working at maximum output, it was expected to reduce his demand on the National Grid
to only 3000kWh a month.

(@ (i) Use an equation from page 2 to calculate the expected monthlylsavings ing. [3]
\50004&dn | x .20 |[= E30QD pev wionkn

15000 - 3000 = {2000

12000 x 0.10 - 272400
5000 - 2400 = dO

Savings = £ . (OOQ

(i)  Calculate the payback time for the biogas generator. 1]

52400 = (00 1

Payback time = 25“{' months

(b) The biogas generator needs to produce [144 000 kWhlof electncuty per year.
The farmer owns 150 cows. ——————— s

Each cow produces 200 kg of dung per week, but the farmer is only able to collect 60 kg
of this.

Each 1kg of dung produces 0.05m® of methane gas.
Each 1m® of methane gas input to the generator has an energy value of 5.3kWh.
Each 1m® of methane gas when burned produces an output of 1.9kWh of electricity.

(i) Use the information above and an equation from page 2 to calculate the %
efficiency of using methane gas to produce electricity. 2]

Jo eyyluency > energy oLy wansgeﬂfd £ 100
0¥ 0l @WeIGyY  sufited

i q % efficiency= 2.0

\

7o

LT

© WIEC CBAC Lid (3430UCO0-1)
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Rectangle

The cost per unit has been correctly converted from 20 p into £0.20. 



Sticky Note

This is the correct anjswer for the cost before the biogas generator is installed. 



Sticky Note

This is the correct calculation for the savings in units after installing the biogas generator. 



Sticky Note

This is the correct answer for the savings made. 



Sticky Note

This calculation finds the cost of buying units after installation. This is the answer that the student has decided to use because £600 appears on the answer line. This is not what the question asks for. 



Sticky Note

The answer from part (i) is used here. This is called allowing an ecf (error carried forward). This is the correct payback time using that error as the savings. 



Sticky Note

The correct equation has been selected. It is good practice to show this every time you are asked to select an equation from page 2. 



Sticky Note

An incorrect pair of values has been selected. One of these values should have been selected but it is substituted in the wrong place. Are you able to correct the substitution? 
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(i)  The farmer thinks that there will be enough cow dung to produce the required
amount of electricity (144 000 kWh). : '
Use the information opposite to explain whether the farmer is correct.
Show all your workings in the space below. (1 year = 52 weeks) [5]

1I50x 0O = 4000 k9
& qU00 X SZ = LLE000

4 ¥6¢000 x 0.05 = 23%uU00
2 3400 x 55 = 124020 KWh 5
224°% 1.9 = YHHO0 1wy

A NEJOXMEr 15 Incorrecy .

(¢) When cow dung decomposes it produces methane gas.
When methane gas burns, it produces the greenhouse gases carbon dioxide and water
vapour.
An online article contains this information about methane:

“While carbon dioxide is said to be the major contributor to the greenhouse effect,
methane is roughly 30 times more effective as a heat-trapping gas.”

Explain whether collecting cow dung to use in a biogas generator benefits efforts to
reduce human impact on the greenhouse effect.”  — — [2]

SRR USNG. merhang . 4. viDgas. generarey.
JNOULd redute human 1npact. on. Has gnuirgnme

SN, MO WRVRY, . HARKE. Y RE. WANY. YVOYC

B WAYS A0, (AU Iuman IAPACE. 0 Y8
areennuvie atjecr dr G YMOVe Eiceny vare

END OF PAPER
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6bi: 0
6bii: 5
6¢c: 0



Sticky Note

The weekly mass of cow dung collected is correct.



Sticky Note

This step calculates the yearly mass of cow dung collected.



Sticky Note

This step calculates the gas produced per year.



Sticky Note

These are 2 calculations of the units produced per year. One of these is correct and the other is incorrect. Do you know which is the correct calculation?



Sticky Note

In this conclusion, it does not make it clear which answer for the number of units is being used. Usually a mark would be withheld but on this occasion full marks were awarded. The conclusion is correct. 



Sticky Note

This just states that using methane in a biogas generator would reduce impact but there is no explanatuon as to why. What would you include in an explanation? 
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6. A dairy farm was using 15000 kWh of electricity every month from the National Grid.
The cost of electricity to the farm was 20 p per unit.

The farmer decided to spend £152400 on a biogas generator which uses cow dung to
generate electricity.

When working at maximum output, it was expected to reduce his demand on the National Grid
to only 3000kWh a month.

(@ (i) Use an equation from page 2 to calculate the expected monthly savings in £.  [3]

Savings = £

(i) Calculate the payback time for the biogas generator. 1]

Payback time=__ . ... months

(b) The biogas generator needs to produce 144 000 kWh of electricity per year.
The farmer owns 150 cows.

Each cow produces 200 kg of dung per week, but the farmer is only able to collect 60 kg
of this.

Each 1kg of dung produces 0.05 m? of methane gas.
Each 1 m?® of methane gas input to the generator has an energy value of 5.3kWh.
Each 1 m?® of methane gas when burned produces an output of 1.9kWh of electricity.

(i) Use the information above and an equation from page 2 to calculate the %
efficiency of using methane gas to produce electricity. [2]

% efficiency =

16

© WJEC CBAC Ltd. (3430UC0-1)
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Examiner

|
(i)  The farmer thinks that there will be enough cow dung to produce the required o

amount of electricity (144 000 kWh).
Use the information opposite to explain whether the farmer is correct.
Show all your workings in the space below. (1 year = 52 weeks) [5]

() When cow dung decomposes it produces methane gas.

When methane gas burns, it produces the greenhouse gases carbon dioxide and water
vapour.

An online article contains this information about methane:

“While carbon dioxide is said to be the major contributor to the greenhouse effect,
methane is roughly 30 times more effective as a heat-trapping gas.”

Explain whether collecting cow dung to use in a biogas generator benefits efforts to
reduce human impact on the greenhouse effect. [2]

13

END OF PAPER
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Answer all questions,
1. A group of pupils investigate the current-voitage (/- V) characteristics of different components.
(@) The first component they investigate is a lamp.
Part of the circuit used is shown below.
Add a variable resistor and voltmeter to the circuit diagram. 2}
o |
® J
(b) They draw a graph from their resuits for the lamp. It is shown below.
Current (A)
4
25
D 5 1 i [ S ) } i -
0 20 4.0 6.0 8.0 10.0 12.0
Voltage (V)
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. ' ; SExaminer
()  One student suggests that as the current through the lamp doubles the voltage only
triples.
Use pairs of data within the range 0.5A to 2.0A from the graph to explain whether
you agree with the student. (3}

0 5A -1 Bv o ~ Z2&v |- Sa - 4d.a4acC

nok o1 :
frapres-
(i) Uss the equation:
power = voltage X current

and information from the graph to calculate the maximum power produced by the
lamp. 3

jov XL HNa=2%:6

Power=_2.%. W
{¢) The experiment is repeated with a 6Q resistor but the results are lost.

(i) Use the equation:

. voltage
current = esistance
to calculate the current through the 8 Q resistor at 12V. 2

Curreny = L

ldcr'\’fcmaftew“‘““"e'ﬁ\'b*d‘e“"be%uﬁt

&
=2 Current=._. & A
() Draw the line for this resistor on the grid on the previous page. {1)
0% % WIEC CBAC Lid, @4300CH-1) Turn over.
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Current
f

» Voltage

(d) The students are given a sealed box containing another component,
sealed box
connecting
wire
They are asked to confirm whether the hidden component is a diode.
(i) Describe how they would use the circuit shown in part (a) to confirm whether or
not it is a diode. 3]
A AN NS O OO R . ANE L NONAE
. </
Pouia. . Lo LD lane.. The. PR

(i) Sketch the /-V graph that you would expect to obtain for a diode on t{he grid below.

(]
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Answer all questions.
1. A group of pupils investigate the current-voltage (7-7") characteristics of different components.
(@) The first component they investigate is a lamp.
Part of the circuit used is shown below.
(2]

Add a variable resistor and voltmeter to the circuit diagram.
P - "‘-’_—_____\‘

i i}

o

2y

(b) They draw a graph from their results for the lamp. It is shown below.

Current (A)

Voltage (V)

Examin
only
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Examiner
(i) One student suggests that as the current through the lamp doubles the voltage o
triples.
Use pairs of data within the range 0.5A to 2.0A from the graph to explain whether
you agree with the student. [3]
= 0-495

Aordlas §,2 o vl nof ol
...... ///HSIS/LOG Erva,.... . CAS. WZUL/\ (’Z\x
er%é,gW bha. volua  of Ha Va((.»c&e.

(i)

Use the equation:
power = voltage X current

and information from the graph to calculate the maximum power produced by the
lamp. (3]

P=I12vX 2.25A

p:27w

Power = 27 W

(c) The experiment is repeated with a 6 Q resistor but the results are lost.

0]

Use the equation:

B voltage
current = o sistance
to calculate the current through the 62 resistor at 12V. 2]

: I
1= 2
I ; o 2 }£\ Current= . Q .................... A

(ii)

Draw the line for this resistor on the grid on the previous page. 1]

—

J430UC0"

05
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(d) The students are given a sealed box containing another component.

/ sealed box

connecting
wire

They are asked to confirm whether the hidden component is a diode.

(i) Describe how they would use the circuit shown in part (a) to confirm whether or
not it is a diode.

]
.......... They  would P(a.c-_ e diods. nseed. .
........... @F 6{-0-646 0"0(? LReSu . . o ot

ma( Vd{wff ,% (a[ ........ d‘% &m&f& Of. Vcs(bcga}

two-fb'(s‘ aS .. gaoioie ...... S on. 0m Cusy. gafe
5 Culfok,” fha volusS Fof ot omol Uolf »Jd 1 62
(i) Sketch the /- graph that you would expect to obtain for a diode on the gnd below
(1]
Current
A

/
L

— = Voltage

Examine
only

06

© WJEC CBAC Lte {3430UC0-1)










Examiney
d only
Answer all questions.

1. A group of pupils investigate the current-voltage (/-}’) characteristics of different components.
(a) The first component they investigate is a lamp.

Part of the circuit used is shown below.
Add a variable resistor and voltmeter to the circuit diagram. [2]

V

(b) They draw a graph from their results for the lamp. It is shown below.

Current (A)
: T 1 1 T | ] 1 ' 1 T | LA
4 HHHH ] f;l;f C O
' i : 'Q.I.i‘.
enaE annn
— 1
T -1
|
12.0
Voltage (V)

04
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5
(i) One student suggests that as the current through the lamp doubles the voltage
triples -
Use pairs of data within the rangE'QMA from the graph to explain whether
you agree with the student. [3]
Aont
A
oA lagree Witk ne Studeny. pecaule the
~dara_prouded 1S NON wneay.
(i) Use the equation:
power = voltage * current
and information from the graph to calculate the maximum power produced by the
lamp. — [3]
P= Vx|
\) = Y% Q.32 S
Power = _ Zq w
(c) The experiment is repeated with a 62 resistor but the results are lost.
(i) Use the equation:
_ _Vvoltage
current = o Sistance
to calculate the current through the 6 Q resistor at 12V. [2]
= vV
| 'E: b & { [2 = (2.
@
Current= . Z o A
(i) Draw the line for this resistor on the grid on the previous page. 1]

Examiner
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(d) The students are given a sealed box containing another component.

sealed box

connecting
wire

They are asked to confirm whether the hidden component is a diode.

(i) Describe how they would use the circuit shown in part (a) to confirm whether or
not it is a diode. Joirag 0
__Change. Ane. corEeme then. Yecvd. tne Lurrent

(3]

(i) Sketch the -} graph that you would expect to obtain for a diode on the grid below.
(1]

Current
A

= \oltage

Examiner
only
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Question

Marking details

Marks Available

AO1l

AO2

AO3

Total

Maths

Prac

1. | (a)

Variable resistor added in series with lamp (1) accept any size
box with an arrow through it
Voltmeter added in parallel with lamp (1)

(b) | ()

When current is 0.5 [A] the voltage is 0.9+ 0.1 [V] (1)
When current is 1 [A] the voltage is 2.4+ 0.1 [V] (1)
Triple would give 2.7 [V] or this is not triple (1) so not true
To award 3 marks conclusion must be present

Alternative 1:

When the current doubles from 0.5 to 1 [A] (1)

The voltage changes from 0.9 to 2.4 [V] (1)

which is 2.7 times bigger or this is not triple (1) so not true
To award 3 marks conclusion must be present

Alternative 2:

When current is 1 [A] the voltage is 2.4 + 0.1 [V] (1)

When current is 2 [A] the voltage is 8.4+ 0.1 [V] (1)

Triple would give 7.2 [V] or which is 3.5 times bigger or this is
not triple (1) so not true

To award 3 marks conclusion must be present

Alternative 3:

When the current doubles from 1 to 2 [A] (1)

The voltage changes from 2.4 to 8.4 [V] (1)

which is 3.5 times bigger or this is not triple (1) so not true
To award 3 marks conclusion must be present

© WJEC CBAC Ltd.






Question

Marking details

Marks Available

AO1l

AO2

AO3 Total

Maths

Prac

N.B. 1

When current is 0.5 [A] the voltage is 0.8[V] (1)
When current is 1 [A] the voltage is 2.4[V] (1)
This is 3 times bigger or this is triple (1) so true
To award 3 marks conclusion must be present

N.B. 2

When voltage triples from 2 [V] to 6 [V] (1)

Current changes from 0.9[A] to 1.7 [A] (1)

This is not double (1) so not true

To earn credit voltages must be withing the range of 0.9V to
8.4V

N.B.3
A correct conclusion based on incorrect voltage readings taken
from the graph award 1 mark.

(ii)

Voltage =12 [V] (1)
Current = 2.25 + 0.05 [A] (1) both readings from graph
Power = 27 [W] or 26.4 [W] or 27.6 [W] (1)

© | O

Substitution: % (1)

=2[A] (1)

(ii)

Straight line from origin through (12,2 ecf)

© WJEC CBAC Ltd.






Question

Marking details

Marks Available

AO1l

AO2

AO3

Total

Maths

Prac

(d | O

Connect in series one way and see if lamp lights or the
resistance will be low or current will be high (1)

Reverse the cell / battery / + and - / connection / box (1)

See if the lamp still lights or the resistance will be much higher
or diode only lets current flow one way or current will be zero
(very small) (1)

Alternative:

Replace lamp with sealed box / add in series [with lamp] (1)
Vary R and take series of reading of current and voltage (1)
Reverse box / polarity of cell and repeat step 2 (1)

(ii)

Don’t accept S shapes or curve with a decreasing gradient

Question 1 total

15

15
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1.

Answaer ali questions,

A group of puplls investigate the current-voitage (/- V') characteristics of different components.

(@) The first component they Investigate is a lamp.
Part of the circuit used is shown bejow,

Add a variable resistor and voltmeter to the circuit diagram.

.._,/”, i

®

]

{(b) They draw a graph from thelr results for the lamp. It is shown below.

Current (A)
A
25

2.0

1.5

1.0

12.0
Voltage (V)

2

Examit
only

i

L WIEG CBAG Ltd. (343101}




Sticky Note

The correct symbols have been used. The voltmeter has been correctly connected in parallel to the lamp. The variable resistor is correctly connected in series. 





(1}

no o R B

(ii)

(¢} The experiment is repeated with a 612 resistor but the results are lost.

(i

(1)

aor\’raﬂccewm““e—‘ﬁwdeﬁﬂe
b of  Fhe, SRrrens . aocubles o

?._nel‘st.udent suggests that as the current through the lamp doubles the voltage
riples. _

Use pairs of data within the range 0.5A to 2.0A from the graph to explain whether
you agree with the student. 13}

o 5A -1 5v la —~ 2+&v |- Sa - 4d- 40

&

Use the equation:
power = voltage X current
and information from the graph to calculate the maximum power produced by thg}/
]

lamp. /

j2v X1 ha=2%6 L/

Use the equation:

voltage

current = = istance

to calculate the current through the 642 resistor al 12V, 2]

Curcery = 12 é

&

=2 Current = 2" c A

Draw the line for this resistor on the grid on the previous pagse. X 1)

Examines
only
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Sticky Note

3 current values are shown. The voltage values shown are not read correctly from the graph. Can you see what mistake has been made? 1 A is double 0.5 A and is within the range. Also 4.4 V is almost 3 x 1.5 V. Either of these gets the first mark. The second mark is lost due to misreading the graph. However, for the data values, the conclusion is correct so the third mark is awarded. 



Sticky Note

The maximum current and maximum voltage have been read correctly from the graph and the calculation is correct. 



Sticky Note

Substitution into the equation is correct and the calculation has been completed correctly. 



Sticky Note

See graph. A straight line has been drawn which is the expected line for a resistor. However it should end at (12,2). 





Examir
(d) The students are given a sealed box containing another component, ory
/ sealed box
connecting
wire
They are asked to confirm whether the hidden component is a diode,
(i) Describe how they would use the circuit shown in part (a) to confirm whether or
not it is a diode. [3]

B T O S - N S T | vy

IRauntad. o e TN
(i) Sketch the /- graph that you would expect to obtain for a diode on the grid below.
i}
Current
)
J/';J
S
/
/’j _
_/'fr.i:/ v
5 age

|

L ——
o,

G

i
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Sticky Note

The voltage could not be higher since the same voltage supply is being used. Does a diode allow current to pass equally in both directions? How could you test this using the circuit?



Sticky Note

This line is acceptable.



Sticky Note

The line here is ignored and just taken as an attempt to draw a line over the x-axis. 










Answer all questions.
1. A group of pupils investigate the current-voltage (7-7") characteristics of different components.
(@) The first component they investigate is a lamp.
Part of the circuit used is shown below.
(2]

Add a variable resistor and voltmeter to the circuit diagram.
P - /_______\‘

T i}

® : 1
&

(b) They draw a graph from their results for the lamp. It is shown below.

Current (A)

[
2"". 40 10 00 0 A1 6 MR K _; + 31 okl | IR .

Voltage (V)
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Sticky Note

The correct symbols have been used. The voltmeter has been correctly connected in parallel to the lamp. The variable resistor is correctly connected in series. 





0

One student suggests that as the current through the lamp doubles the voltage
triples.

Use pairs of data within the range 0.5A to 2.0A from the graph to explain whether
you agree with the student. 1 [3]

Q-SA= 0.4y - 2
6 7“’6\//\ fﬁcq{

dodtss (7. =840y ) " gl
...... ///HSIS/LOG Erva,.... . CAS. WZUL/\ (’Z\x
er%é,gW bha. volua  of Ha Va((.»c&e.

(i)

Use the equation:
power = voltage X current

and information from the graph to calculate the maximum power produced by the
lamp. (3]

P=I12vX 2.25A

p:27w

(c) The experiment is repeated with a 6 Q resistor but the results are lost.

0]

{f@:"gi 1

Power = 27 W

Use the equation:

B voltage
current = o sistance
to calculate the current through the 62 resistor at 12V. 2]

I ; o ZA Current= . Q .................... A

(ii)

Draw the line for this resistor on the grid on the previous page. 1]

—
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Sticky Note

0.5 A doubling to 1 A and 1 A doubling to 2 A are shown. This gets the first mark. The voltage values for these currents have been read correctly from the graph for the second mark. The conclusion matches with the data for the third mark. 



Sticky Note

The maximum current and maximum voltage have been read correctly from the graph and the calculation is correct. 



Sticky Note

Substitution into the equation is correct and the calculation has been completed correctly. 



Sticky Note

See graph. A straight line has been drawn which is the expected line for a resistor. It also passes through the correct point (12,2). 





Examine
onl
(d) The students are given a sealed box containing another component. %

/ sealed box

connecting
wire

They are asked to confirm whether the hidden component is a diode.

(i) Describe how they would use the circuit shown in part (a) to confirm whether or
not it is a diode.

.......... Theg weufog _ba. diode ,/\Sfaoo{
R )

......................................................................... PrReSul..  Be cleAf

W( vo(&.cﬁ ,% (ar ........ AIM xm(otf& of m(f% _
. : —~g

1dii: 1

two-fb'(s‘ aS .. gaoioie ...... (S on.. e Cuoy. gafe
o Culfok,” fha volusS Fof ot omol Uolf »Jd 1 62
(i) Sketch the /- graph that you would expect to obtain for a diode on th - 1d below
(1]
Current 1
A

/
L

= = Voltage
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Sticky Note

The placement of the diode in the circuit is correct. 



Sticky Note

This statement describes the 'flipping'of the diode. 



Sticky Note

This states that the current will be low. This was accepted in this example. So all 3 marks were awarded.



Sticky Note

This line is acceptable.



Sticky Note

The line here is ignored and just taken as an attempt to draw a line over the x-axis. 










4
Examiney
d only
Answer all questions.
1. A group of pupils investigate the current-voltage (/-}’) characteristics of different components.
(a) The first component they investigate is a lamp.
Part of the circuit used is shown below.
Add a variable resistor and voltmeter to the circuit diagram. [2]
C !
|
V
(b) They draw a graph from their results for the lamp. It is shown below.
Current (A) la: 1
2.5 )\ 11 T | ] 1 1! 1 T | LA
REREEa s wan SSOLE aami: SaumnCanE
' i A i If.
ewiEn annn
— 1
T 1+t
E
12.0
Voltage (V)
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Sticky Note

The correct symbol has been used for the voltmeter. The voltmeter has been correctly connected in parallel to the lamp. The variable resistor is correctly connected in series but the symbol is incorrect. There should be an arrow through it not a straight diagonal line.  





5
(i) One student suggests that as the current through the lamp doubles the voltage
triples -
Use pairs of data within the rangE'QMA from the graph to explain whether
you agree with the student. [3]
Aont
A
oA lagree Witk ne Studeny. pecaule the
~dara_prouded 1S NON wneay.
(i) Use the equation:
power = voltage * current
and information from the graph to calculate the maximum power produced by the
lamp. — [3]
P= Vx|
P = V258 28
3
Power = _ Zq w
(c) The experiment is repeated with a 62 resistor but the results are lost.
(i) Use the equation:
_ _Vvoltage
current = o Sistance
to calculate the current through the 6 Q resistor at 12V. [2]
= vV
| = X _ 2. By
K .z Ve z 2
@
Current= . Z o A
(i) Draw the line for this resistor on the grid on the previous page. 1]
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Sticky Note

8 V is not triple 2 V. Also 1.95 A is not double 0.9 A. The instructions in the question have not been followed despite certain words being underlined by the candidate. In this example no marks are awarded. 



Sticky Note

The maximum current and maximum voltage have been read correctly from the graph and the calculation is correct. 



Sticky Note

Substitution into the equation is correct and the calculation has been completed correctly. 





(d) The students are given a sealed box containing another component.

sealed box

connecting
wire

They are asked to confirm whether the hidden component is a diode.

(i) Describe how they would use the circuit shown in part (a) to confirm whether or
not it is a diode. Joirag 0
__Change. Ane. corEeme then. Yecvd. tne Lurrent

Current
A

= \oltage

(3]

(i) Sketch the -} graph that you would expect to obtain for a diode on the grid below.

)
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1dii: 0
















Answer all questions.

1. A group of pupils investigate the current-voltage (I-1") characteristics of different components.

(@) The first component they investigate is a lamp.
Part of the circuit used is shown below.
Add a variable resistor and voltmeter to the circuit diagram.

- I

®

&

(b) They draw a graph from their results for the lamp. It is shown below.

Current (A)
A

2.5

2.0 A

1.5 A

1.0

N\

0.5

0 2.0 4.0 6.0 8.0 10.0 12.0

[2]

Voltage (V)
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(i) One student suggests that as the current through the lamp doubles the voltage

triples.
Use pairs of data within the range 0.5A to 2.0 A from the graph to explain whether
you agree with the student. [3]

(i)  Use the equation:
power = voltage X current

and information from the graph to calculate the maximum power produced by the
lamp. [3]

() The experiment is repeated with a 6 Q resistor but the results are lost.

(i) Use the equation:

voltage
current= ——————
resistance
to calculate the current through the 6 Q resistor at 12V. [2]
Current= ... A
(i) Draw the line for this resistor on the grid on the previous page. 1]
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(d) The students are given a sealed box containing another component.

/ sealed box

connecting
wire

They are asked to confirm whether the hidden component is a diode.

(i) Describe how they would use the circuit shown in part (a) to confirm whether or
not it is a diode. [3]

(i) Sketch the /-1 graph that you would expect to obtain for a diode on the grid below.
[1]

Current
A

= \oltage
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