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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Answer all questions.

1. Raw materials are extracted from the Earth’s crust or atmosphere by different methods.

(a) ldentify the correct extraction method for each raw material by drawing a line.
One has been done for you.

Raw material

crude oil

shale gas

haematite (a metal ore)

oxygen
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[2]

Extraction method

fractional distillation

drilling

surface mining

fracking

Examiner
only

3445U101

03

Turn over.





Examiner
» l
(b) A fractionating column is used to separate the hydrocarbons in crude oil. The table shows|

information about some of the fractions obtained.

Fractionating column
. Carbon chain Boiling range
Fraction length (°C)
Refinery gases 1-4 <40
o e

Petrol - 5.8 40-110
Naphtha 8-10 110-180
Kerosene Ll 200 - 2.0
Diesel 16-20 260-320
Fuel oil 20-50 320-400
Bitumen >50 >400

() Complete the table. [1]

(if)  Name the process which is used to separate crude oil into its fractions. [1]

..... 3 wxu«\r\3
(i) ~ State what happens to the crude oil imr'nedirately before it enters the column.  [1]

e ;ze/ts ......... N

(iv) State the fraction that a hydrocarbon with a boiling point of 290 °C will belong to. [1]
D5 exeA .
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(c) Compete the statements below by underlining the correct term in the brackets.

(i) Thetemperature (increases, stays the same, decreases) gging up the fractionating

column.

(ii)

chain length increases.

(d) The fractionating column produces hydrocarbons that can be further processed and used

to make plastics.

The boiling point of a hydrocarbon (increases, decreases, sfiavs the same) as the

Complete the table to show how polyethene, polychloroethene (PVC) and
polytetrafloroethene (PTFE) are made.

[1]

(1]

(3]

Monomer Polymer
Molecular
Name formula Structural formula Name Structure
— H
H- H
A C=C ’ ‘ \
Ethene C,H, T | polyethene |—|—C&  — & —[=
H H i 1
1 \
¢t H cl H
v ]
Chloroethene C_H,CI c = C PVC —C—C—
2 '3 / \ | R |
A H H n
n ‘
F F F
N/ o i .
Tetrafloroethene | C , ? . Cc—=C N PTFE o C|3 —rF
Yl F F
F n
Turn over.
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Answer all questions.

Raw materials are extracted from the Earth’s crust or atmosphere by different methods.

Identify the correct extraction method for each raw material by drawing a line.

One has been done for you.

Raw material

crude oil

shale gas A~

haematite (a metal ore)

Yt

oxygen
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Extraction method

fractional distillation

s

drilling

| surface mining

N fracking
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(b) A fractionating column is used to separate the hydrocarbons in crude oil. The table shows
information about some of the fractions obtained.

Fractionating column ) -
Brachion Carlt;?]rétchham Bomrggcr)ange
Refinery gases 1-4 <40
Petrol 5-8 40-110
Naphtha 8-10 110-180
Kerosene 1046 | _\ae s 20
Diesel 16-20 260-320
Fuel oil - ’ ~ 20-50 | 320-400
Bitumen >50 ) >400
(i) Complete the table. [1]

(i)  Name the process which is used to separate crude olil into its fractions. .‘ [1]

.................................................. g R SN 3 0 W

(iiiy State what happens to the crude oil immediately before it enters the column.  [1]

(iv) State the fraction that a hydrocarbon with a boiling point of 290 °C will belong to. [1]

................. S o,
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(c) Compete the statements below by underlining the correct term in the brackets.

(i) Thetemperature (increases, stays the same, decreases) going up the fractionating

column.

(ii)

chain length increases.

(d) The fractionating column produces hydrocarbons that can be further processed and used

to make plastics.

Complete the table to show how polyethene, polychloroethene (PVC) and

polytetrafloroethene (PTFE) are made.

¢

The boiling point of a hydrocarbon (increases, decreases, stays the same) as the

[1]

[1]

[3]

Monomer Polymer
Molecular
Name formula Structgral formula Name Structure
e lrg
H ‘ H
AN .
c= , — C |
Ethene C,H, / polyethene |
. . N !}
H H ) e;
: e H et
RN
.\ Cl H
| N - [
Chlorosthene | C,H,Cl /CZ =23 | PVC —?——?—
g Ny HoH
F F F
. N -
Tetrafloroethene v . C— - .PTFE. —C—
Co¥uy F F |
F n
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Answer all questions.

1. Raw materials are extracted from the Earth’s crust or atmosphere by different methods.

(a) ldentify the correct extraction method for each raw material by drawing a line.

One has been done for you. 2]
Raw material ‘ Extraction method
crude oil fractional distillation

shale gas drilling

haematite (a metal ore) surface mining

3445U101

03

oxygen : fracking
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(b) A fractionating column is used to separate the hydrocarbons in crude oil. The table shows

information about some of the fractions obtained.

Fractionating column

(iv)

Fraction CarFe?% tc;\hain Boilir(lgcr)ange
Refinery gases 1-4 <40
Pe—trol 5-8 40-110
Naphtha 8-10 110-180

@ g

Kerosene 10-16 ....................

Diesel 16-20 260-320

Fuel ol 20-50 320-400

Bitumen >50 >400
Complete the table. [1]
Name the process which is used to separate crude oil into its fractions. [1]

State what happens to the crude oil immediately before it enters the column.  [1]

.......... I o= S =4 €101 (6 1< 2 SR,

State the fraction that a hydrocarbon with a boiling point of 290 °C will belong to. [1]

........ Dvesaloo
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(c) . Compete the statements below by underlining the. correct term in the brackets.

(i) The temperature@stays the same, degreases) going up the fractionating
column. 1]

(i)  The boiling point of a hydrocarbon@ecreases. 'stays the same) as the
chain length increases. - 1] :

(d) The fractionating column produces hydrocarbons that can be further processed and used
to make plastics.

Complete the table to show how polyethene, polychloroethene (PVC) and

polytetrafloroethene (PTFE) are made. [3]
Monomer Polymer
Molecular
Name formula Structural formula Name Structure

ey
|

H H
\C__ / |
Ethene C,H, H/' _C\‘\H polyethene | - 1_ C — (-
]

WL

cl % cl H
7 |

Chloroethene C,H,Cl C = PVC —C—C—

Tetrafloroethene CB\F& /C: N PTFE | —C—

11

© WJEG CBAG Ltd. (3445U10-1) Turn over.
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FOUNDATION TIER

Question

Marking details

Marks Available

AO1 AO2 AQO3 Total Maths Prac
1@ Raw Material Extraction Method
FT
crude ail fractional distillation
shale gas drilling
2
metal ares e.q. haematite SUrface mining
Gazese.q. oxygen fracking
3 correct (2)
1/2 correct (1)
b i
®) O 180 — 260 1 1
(i) o L 1
Fractional distillation
(iii) Heated / boiled 1 1
Do not accept 'warmed.
(iv) Diesel 1 1
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Marks Available

uestion Marking details
Q 9 AO1 AO2 AO3 | Total | Maths | Prac
(© | O Decreases 1 !
(ii) Increases 1 1
(d) Monomer Chemical Structural Polymer Structure of polymer
formula formula
H H
\ i -
Ethene CoHa H/C:C\H polyethene ‘ o ‘
|
— _C__
‘ ]
H
" or
H H
a
— _C _C_ —
‘ 11
H H
- n
1)
chloride 2 (1) d L 3 3
'H\ ol ‘
= H H
/C C\ Jn
H H
Cl may be
attached
to either
C. Do not
accept CL
CoFs (1) -
Tetrafloro }F|PTFE F
ethene \ B ﬁ.L -
0=( i
[ o) E
F ¥
— n
Ignore brackets, n must be included
Question 1 total 6 4 1 11 0 0
3

© WJEC CBAC Ltd.
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Answer all questions.

1. Raw materials are extracted from the Earth’s crust or atmosphere by different methods.

(a) ldentify the correct extraction method for each raw material by drawing a line.
One has been done for you.

Raw material

crude oil

shale gas

haematite (a metal ore)

oxygen

© WJEC CBAC Ltd.
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(3445U10-1)

[2]

Extraction method

fractional distillation

drilling

surface mining

fracking
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Candidate has correctly identified all the correct extraction methods. 2 marks





4
Examiner
» |
(b) A fractionating column is used to separate the hydrocarbons in crude oil. The table shows|
information about some of the fractions obtained.
Fractionating column
. Carbon chain Boiling range
Fraction length (°C)
Refinery gases 1-4 <40
S
Petrol - 5.8 40-110
Naphtha 8-10 110-180
TR :
Kerosene [ | 016 | 200.2.2.60 4)
Diesel 16-20 260-320
Fuel oil 20-50 320-400
Bitumen >50 >400
() Complete the table. [1]
(if)  Name the process which is used to separate crude oil into its fractions. [1] /Q
..... g <c\u«\r\3
(i) ~ State what happens to the crude oil imrhediately before it enters the column.  [1] /
T Q@té ......... POMER - e
(iv)  State the fraction that a hydrocarbon with a boiling point of 290 °C will belong to. [1]
......... Viesed. . O

© WJEC CBAC Ltd. (3445U10-1)



The boiling range given does not follow the pattern given in the column. Should be 180-260. 0 marks



(ii) the process named is incorrect. 0 marks
(iii) Crude oil is heated / boiled. 1 mark
(iv) The candidate has correctly stated the fraction - Diesel. 1 mark





(c) Compete the statements below by underlining the correct term in the brackets.

()

column.

(ii)

chain length increases.

(d) The fractionating column produces hydrocarbons that can be further processed and used

to make plastics.

=

The temperature (increases, stays the same, decreases)gfﬁng up the fractionating

The boiling point of a hydrocarbon (increases, decreases, %ys the same) as the

Complete the table to show how polyethene, polychloroethene (PVC) and
polytetrafloroethene (PTFE) are made.

[1]

(1]

(3]

Monomer Polymer
Name Molecular Structural formula Name Structure
formula
— H
H- H
A C=C ’ ‘ \
Ethene C,H, 7T | polyethene | —|—C C — = (
H H i 1
1 \
et M cl H
\ J |
Chloroethene C,H,Cl c=C N PVC —*—C|)———C|)——
/
A H H n
n k
F F F
N/ o i .
Tetrafloroethene | C , ? /C_C\ PTFE \' “_C|3—“ =
hl F F
F n
Turn over.
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The candidate has chosen the incorrect terms. 0 marks 



The candidate has correctly drawn the polymer structure and structural formula and given the correct molecular formula - 3 marks










Answer all questions.

Raw materials are extracted from the Earth’s crust or atmosphere by different methods.

Identify the correct extraction method for each raw material by drawing a line.

One has been done for you.

Raw material

crude oil

shale gas A~

haematite (a metal ore)

Yt

oxygen

© WJEC CBAC Ltd.
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Extraction method

fractional distillation

s

drilling

| surface mining

N fracking

Turn over.
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The candidate has correctly matched all the extraction methods - 2 marks 





(b) A fractionating column is used to separate the hydrocarbons in crude oil. The table shows
information about some of the fractions obtained.

Fractionating column
: Carbon chain Boiling range

Fraction length (°C)
Refinery gases 1-4 <40
Petrol 5-8 40-110
Naphtha 8-10 110-180
Kerosene 10-16 RO 200
Diesel @ 1620 260-320
Fuel oil ’ - 20-50 320-400
Bitumen >50 ) >400

(i) Complete the table. [1]

(i)  Name the process which is used to separate crude oil into‘es fractions. [1]

(i) State what happens to the crude oil immediately before it enjirs the column.  [1]

(iv) State the fraction that a hydrocarbon with a boiling point of 290 °C will belong to. [1]

................. LI R Y S —— =

© WJEC CBAC Lid. (3445U10-1)
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The candidate has given the correct boiling range following the pattern in the column - 1 mark



The candidate answers to part (ii) and (iii) are incorrect. For part (iv) the candidate has stated the correct fraction - Diesel. 1 mark





(c) Compete the statements below by underlining the correct term in the brackets.

(i) Thetemperature (increases, stays the same, decreases) going up the fractionating
column.

(ii)

chain length increases.

The boiling point of a hydrocarbon (increases, decreases, stays the same) as the

=]

[1]

[1]

(d) The fractionating column produces hydrocarbons that can be further processed and used
to make plastics.

Complete the table to show how polyethene, polychloroethene (PVC) and
polytetrafloroethene (PTFE) are made.

¢

[3]

Monomer Polymer
Molecular
Name formula Structgral formula Name Structure
B lrg
H : H
AN .
Ethene C,H, J ‘ polyethene : | P!
H H ) e;
. A P Y o\
(0
.\ Cl H
| \ - o |
.Chloroethene CZHSCI /‘C b = 2 3 | PVC —Cl: __CI:—
g Ny HoH
F F F
| . = 4|
Tetrafloroethene v . C— - .PTFE. —C—
C’; & F F |
F n
Turn over.
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The candidate has chosen the wrong terms. 0 marks



The candidate has incorrectly drawn the polymer structure and the structural formula. The molecular formula is correct. 1 mark 
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Answer all questions.
1. Raw materials are extracted from the Earth’s crust or atmosphere by different methods.
(a) ldentify the correct extraction method for each raw material by drawing a line. .
One has been done for you. 2]
Raw material ‘ Extraction method
crude oil fractional distillation
shale gas drilling /

(\B

3445U101

03

haematite (a metal ore) surface mining V%

oxygen : fracking

© WJEC CBAC Ltd. (3445U10-1) Turn over.
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The candidate has correctly labelled only one extraction method. 1 mark





(b) A fractionating column is used to separate the hydrocarbons in crude oil. The table shows
information about some of the fractions obtained.

Fractionating column

. Carbon chain Boiling range
Fraction length (°C)
Refinery gases 1-4 <40
Petrol 5-8 40-110
Naphtha 8-10 110-180
WO,
Kerosene 10-16 ............. I\
Diesel @ 16-20 260-320
Fuel ol 20-50 320-400
Bitumen >50 >400
(i) Complete the table. [1]
(i)  Name the process which is used to separate crude oil into its fractions. [1]

(iif)  State what happens to the crude oil immediately before it enters the column.  [1]

S ST Y. 08pONOREB . S —

© WJEC CBAC Lid. (3445U10-1)
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The candidate has given the correct boiling range following the pattern in the column. 1 mark



The candidate has given incorrect answers to part (ii) and (iii). The correct fraction is given for part (iv) - Diesel. 1 mark





(c) . Compete the statements below by underlining the. correct term in the brackets.

re{(increases)stays the same, d
(increases,decreases,

(d) The fractionating column produces hydroc@s that can be further processed and used

(i)

(if)

The temperatu
column.

The boiling point of a hydrocarbon
chain length increases.

to make plastics.

Complete the table to show how polyethene, polychloroethene (PVC) and

polytetrafloroethene (PTFE) are made.

reases) going up the fractionating

[1]

'stdys the same) as the

[1]

3]

Monomer Polymer
Name I\/flg:erznctlfl?r Structural formula Name Structure
nad
H H —
No=c” & "
Ethene C,H, H/ o \H polyethene | - 1_ C =~ (-
o
| Wl
Cl =) cl H
7 ]
Chloroethene | C,H,ClI /(C ;L’ PVC *T“?‘“ ]
g A H H J,
o
F F FI
. AN ’
Tetrafloroethene CB\F}% /C - PTFE —C—
X" '
F n
Turn over.
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The candidate has chosen one incorrect and one correct answer. 1 mark



The candidate has drawn the correct polymer structure and structural formula. The molecular formula is incorrect. 2 marks 
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Answer all questions.

1. Raw materials are extracted from the Earth’s crust or atmosphere by different methods.

(@) Identify the correct extraction method for each raw material by drawing a line.

One has been done for you. [2]
Raw material Extraction method
crude oil fractional distillation
shale gas drilling
haematite (a metal ore) surface mining %
oxygen fracking

© WJEC CBAC Ltd. (3445U10-1) Turn over.
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(b) A fractionating column is used to separate the hydrocarbons in crude oil. The table shows

information about some of the fractions obtained.

Fractionating column

Fraction Carlbe?]ngtc;‘hain Boilirzgcr)ange

Refinery gases 1-4 <40

Petrol 5-8 40-110

Naphtha 8-10 110-180

Kerosene 10146

Diesel 16-20 260-320

Fuel oil 20-50 320-400

Bitumen >50 >400
Complete the table. [1]
Name the process which is used to separate crude oil into its fractions. 1]

""""""" Stte what happens to the crde ol immecisely befors it sters the colurn. {1

© WJEC CBAC Ltd.
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(c) Compete the statements below by underlining the correct term in the brackets.

(i) Thetemperature (increases, stays the same, decreases)going up the fractionating

column.

[1]

(i)  The boiling point of a hydrocarbon (increases, decreases, stays the same) as the
chain length increases.

[1]

(d) The fractionating column produces hydrocarbons that can be further processed and used
to make plastics.
Complete the table to show how polyethene, polychloroethene (PVC) and
polytetrafloroethene (PTFE) are made. [3]
Monomer Polymer
Molecular
Name formula Structural formula Name Structure
H H
AN /
c—cC
Ethene C,H, V4 AN polyethene
H H
Cl H
.
Chloroethene | C,H,Cl PVC — <|3 — <|3 -
H H n
F F F
N/ |
Tetrafloroethene . c—=cC N PTFE —C—
F F |
F
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Examiner
l
2. Astudent is studying the properties of different electrical circuits. X and Y are identical lamps. o

The student built the following circuits.

Circuit 1 ' Circuit 2

i i

L R0

&

(a) Complete the sentences using the terms in the box.
The terms can be used once, more than once or not at all.

series less than parallel the same as

greater than simple current voltage

() The lamps in circuit 1 are connected in ... YT KL AT :

© WJEC CBAC Ltd. (3445U10-1)





(b) In circuit 1 the voltage supplied is 9V. Each lamp has a resistance-of 3Q.
(i) Use the equation: |
C\ .
_voltage = 3,
current = roqistance B
to calculate the current in this circuit. [3]
@{\/ i 59— p 5@(’"‘\‘\3‘),

current = .. D A

(i) - State what would happen to the current in circuit 1 if lamp Y is removed-and the
circuit was built with only lamp X. 11
Ak DOUAh. . become ... S8LNES . LGN

(c) In circuit 2 the voltage supplied is also 9V and each bulb has a current of 3A.
Use the equation

power = voltage x current

to calculate the power of lamp X. [2]
du/ x DA
= 2T
Power= ... Z ol w
©‘WJE(:: CBAC Ltd. (3445U10-1) Turn over.
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Examing;
[
(d) The student set up a circuit to measure the current and voltage correctly. o
Use a tick (/) to identify the circuit diagram that should have been used to measure the
voltage. [1]
—F o - /
. ‘\//

e

® | ®

N
(e) State two reasons why lamps are connected in parallel rather than in series in the home.

[2]

wWnoe e NWeuse \ L

© WJEC CBAC Ltd. (3445U10-1)










Examiner
[
2. A student is studying the properties of different electrical circuits. X and Y are identical lamps. o
The student built the following circuits.
Circuit 1 Circuit 2
. n
[ I !
X
x ——
Y
(@ Complete the sentences using the terms in the box.
The terms can be used once, more than once or not at all,
series less than parallel the same as
greater than simple current voltage
(i) The lamps in circuit 1 are connected in ... €53 .
The current through lamp X is Jr‘m ...... Samne...eN...the current through lamp Y.
‘ : [2]
(i)  The lamps in circuit 2 are connected in ... e Pasossel.. .
The current through lamp X is .....Cgre es.er... Yoo, the current through lamp Y.
[2]

© WJEC CBAC Ltd. (3445U10-1)





(b) In circuit 1 the voltage supplied is 9V. Each lamp has a resistance of 3Q.

(i) . Use the equation: -

voltage

current = - cistance

to calculate the current in this circuit.

a4
3 2

Current = .....

(i) State what would happen to the current in circuit 1 if lamp Y is removed and the

3]

circuit was built with only lamp X. 1]
......N.Q!c,hfs.mfj ......................................................................................................................................................
(c) In circuit 2 the voltage supplied is also 9V and each bulb has a current of 3A.
Use the equation
power = voltage x current
to calculate the power of lamp X. [2]
A%z =27
Power = ...t 3. w
§a
© WJEC CBAC Ltd. (3445U10-1) Turn over.
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(d) The student set up a circuit to measure the current and voltage correctly.

Use a tick (/) to identify the circuit diagram that should have been used to measure the
voltage. [1]

T

N

® R

®

(e) State two reasons why lamps are connected in parallel rather than in sefies in the home.

Examiner
only

[2]

1. Becovwrc... h.:).me.......\.:\..g.hh ..... ASERK,... LON0ECRE A i B FBLACR
22K T TN A . = AL < 1 X S, [
13
L |
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2. Astudentis studying the properties of different electrical circuits. X and Y are identical lamps.
The student built the following circuits.
Circuit 1 Circuit 2
I LB T
X
X Y ~ /'_,®—4_
R
(a) Complete the sentences using the terms in the box.
The terms can be used once, more than once or not at all.
series less than paréllel the same as
greater than sfmple current voltage
(i) The lamps in circuit 1 are connected in 5@“63 .............................. .
The current through lamp X'is .... f-\—hﬁsamgaithe current through lamp Y.
: C 2]
(i) The lamps in circuit 2 are connected in ... p&FCAUfi‘ ................
The current through lamp X is {JY\Q?SQ&(Y\KQ\Sthe current through lamp Y.
o [2]

© WJEC CBAC Ltd. (3445U10-1)
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(b)

In circuit 1 the voltage supplied 'is 9V. Each lamp has a resistance of 3Q.
(i) Use the equation:

voltage

current = Loqistance

cuvrrent = val Yoge - {QS\MC«M@ ~

©

A 3= 5

to calculate the current in this CIrCUIt. [3]

Current = ......... 5 ............... A

(i) State what would happen to the current in circuit 1 if lamp Y is removed and the
circuit was built with only lamp X. [1]

.;TKXQ,....'...Q.L\.{EQD%E....u;\,).Q.LJ.l..QI.U._..%ﬂ.L\.....%@.,.Qmﬂﬁ.h.e ....................
Ll p woulal Nob. QO OFE. |

In circuit 2 the voltage supplied is also 9V and each bulb has a current of 3A.
Use the equation - _ Passel
power = voltage x current -

(7\\/ > .<A @\7\/\} 2]

to calculate the power of lamp X.

Power = .......: %\ W w

© WJEC CBAC Ltd. © (3445U10-1) . . Turn over.
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(d) The student set up a circuit to measure the current and voltage correctly.

Use a tick (v) to ldentlfy the circuit diagram that should have been used to measure the
voltage. ' : [1]

-

=T

ey
T

@ ?

N
&

(e) State two reasons why lamps are connegted in parallel rather than in series inthe I........

C)\(\(’, eoto= (\8m b&”d@ 121

@ Ae———
' \%eé\?‘* SGe

LSO LSO ‘t\@w Y\ow@ \@Q\QJ\S €.
<§e\(\ebtls‘ A ORS BEIAS.

. \
© WJEC CBAC Ltd. (3445U10-1)
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Marks Available

Question Marking details AOL AO2 AO3 | Total | Maths | Prac
2 [ ,
=t @ 0 Series (1) the same as (1) 2 2
(i) Parallel (1) the same as (1) 2 2
b) | () Total resistance =3 + 3 =6 (1)
. . 9
Substitution ) () . 1 . 5 5
=15(1) 1
Do not accept 33 =3
(i) Doubles
Accept increase 1 1 1 1
Accept a calculation to show this
(c) 9 x 3 Subs (1) 1 2
=27 (1) 1
(d) D
1
n
N 1 1 1
4
N\
(e) Any 2 x (1) from:
Brighter lamps (1) 2 2
if one breaks others still work / switched on independently(1)
they will have the same voltage (1)
Question 2 total 9 3 1 13 6 5
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Examiner
|
2. A student is studying the properties of different electrical circuits. X and Y are identical lamps. o
The student built the following circuits.
Circuit 1 ' Circuit 2
— { — h‘ —
X )
. —®—
Y
(@) Complete the sentences using the terms in the box.
The terms can be used once, more than once or not at all.
series less than parallel the same as
greater than simple current voltage
=
(i) The lamps in circuit 1 are connected in ... 5241¢%.. : v/
The current through lamp X is .¥\02... . Sean€ A Sthe current through lamp Y.
‘ [2]
A -
(i)  The lamps in circuit 2 are connected in \O‘(CK\\G/\ ......................
The current through lamp X is ... 255, . YN GO the current through lamp Y. X
[2]

© WJEC CBAC Ltd. (3445U10-1)



The candidate has chosen the correct terms for part (i). 2 marks
The candidate has chosen one correct and one incorrect term in part (ii) 1 mark





7
(b) In circuit 1 the voltage supplied is 9V. Each lamp has a resistance-of 3Q.
(i) Use the equation: |
C\ .
_voltage = 3,
current = roqistance B
to calculate the current in this circuit.@ [3]
qv <+ 30 = Damps. |

current = .. D A
(i) - State what would happen to the current in circuit 1 if lamp Y is removed-and the
circuit was built with only lamp X. 11
Ak VOUAA.... become ... G S @meSC\fcwu:)

(c) In circuit 2 the voltage supplied is also 9V and each bulb has a current of 3A.
Use the equation
power = voltage x current

to calculate the power of lamp X. [2]

i/ x A

5k

—

Power = ... 2 7 ......... W

~J

©‘WJE(:: CBAC Ltd. (3445U10-1) Turn over.
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The candidate has substituted the incorrect value for total resistance so the calculated value for current is incorrect. 0 marks
In part (ii) the candidate's statement is incorrect. 0 marks



The candidate has correctly calculated the power using the given equation. 2 marks 





A

(d) The student set up a circuit to measure the current and voltage correctly.

Use a tick () to identify the circuit diagram that should have been used to measure the
voltage. [1]

1

]

e

® | ®

A
(e) State two reasons why lamps are connecl@n parallel rather than in series in the home.

[2]

2. Becawnse.  he... e:rxéfjj ...... Can.. et Enlo G, e
whnheote Wouse \ \

Examing;
only
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The candidate has chosen the incorrect circuit. 0 marks



Both the reasons given by the candidate are incorrect. 0 marks










Examiner
|
2. A student is studying the properties of different electrical circuits. X and Y are identical lamps. o
The student built the following circuits.
Circuit 1 Circuit 2
. n
[ U !
X
x ——
Y
(@ Complete the sentences using the terms in the box.
The terms can be used once, more than once or not at all,
series less than parallel the same as
greater than simple current voltage
() The lamps in circuit 1 are connected in ... €538 N \/
The current through lamp X is Jr‘m ...... Sacec...e).. the current thro?emp Y.
‘ : [2]
(i)  The lamps in circuit 2 are connected in ... e Pasossel.. .
The current through lamp X is .....Cgre es.er... Yoo, the current through lamp Y.
L

© WJEC CBAC Ltd. (3445U10-1)



In part (i) The candidate has chosen the correct terms. 2 marks
In part (ii) the candidate has chosen one correct and one incorrect term. 1 mark





(b) In circuit 1 the voltage supplied is 9V. Each lamp has a resistance of 3Q.
(i) . Use the equation: -
_voltage
current = fesistance
to calculate the current in this circuit. [3]
ga
3
Current = ?3 ............. A

(i) State what would happen to the current in circuit 1 if lamp Y is removed and the
circuit was built with only lamp X. 1]

......N.Q!c,hfs.mfj .............................................................................................................................. /P .............

(c) In circuit 2 the voltage supplied is also 9V and each bulb has a current of 3A.

Use the equation

power = voltage x current

to calculate the power of lamp X. @ [2]
A%z =27 //
Power= ...t 3 ... W
§a
© WJEC CBAC Ltd. (3445U10-1) Turn over.
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The candidate has substituted the incorrect value for resistance into the given equation. 0 marks
In part (ii) the candidate has given an incorrect statement. 0 marks 



The candidate has used the given equation with the correct values to calculate the power. 2 marks





voltage.

(d) The student set up a circuit to measure the current and voltage correctly.
Use a tick (/) to identify the circuit diagram that should have been used to measure the

[1]

()

T

=)

®

QT
& |

ies in the home.
[2]
......................... \.._g.hf@.....Qum.‘.’.c........cc.ma..c...k..ﬁ..re\.........!.n......Q...... (T N
..... BTN S 4 (oo AR\ 1N S = S, G
13
L
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The candidate has selected the wrong circuit. 0 marks



The candidate has given one correct reason - gives out more light = brighter. 1 mark










6
2. Astudentis studying the properties of different electrical circuits. X and Y are identical lamps.
The student built the following circuits.
Circuit 1 Circuit 2
I L T
X
5 & |
R
(a) Complete the sentences using the terms in the box.
The terms can be used once, more than once or not at all.
series less than paréllel the same as
greater than sfmple current voltage
(i) The lamps in circuit 1 are connected in 5@’\@3/
The current through lamp X'is .... f-\—hﬂiamga:jthe current ?gh lamp Y.
, - 12
(i)  The lamps in circuit 2 are connected in ... p&FCA\’fi‘ ................
The current through lamp X is {JY\Q?SCMY\ﬁc\.Sthe current thpbugh lamp Y.
o [2]

© WJEC CBAC Ltd. (3445U10-1)
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The candidate has chosen the correct terms for part (i) and part (ii). 4 marks





(b)

Cuvrent

©

In circuit 1 the voltage supplied 'is 9V. Each lamp has a resistance of 3Q.

(i) Use the equation:

voltage
resistance

v FaGe = {QS\&#QH@ ~
Gy 30z S @

to calculate the current in this circuit. [3]

current =

Current = ......... 5 ...............

(i) State what would happen to the current in circuit 1 if lamp Y is removed and the
circuit was built with only lamp X. [1]

e, cutfent. woulcl. &l go.0nd dhe.
lamp woutd WOt Qo ofe. |
In cir?uit 2 the voltage supplied is a!so' 9V and each bulb has a current of 3A.
Use tl'\l‘e equation . _ @@2’(
power = voltage rrent -

(7\\/ ps .<A @\7\/\} 2]

/

Power = .......: %\ W w

to calculate the power of lamp X.

Examiner
only

3445U101
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The candidate has used an incorrect value for resistance in the equation. 0 marks
In part (ii) the candidate has given an incorrect statement. 0 marks



The candidate has substituted the correct values into the equation to calculate the correct power value. 2 marks





8

(d) The student set up a circuit to measure the current and voltage correctly.

Use a tick (v

) to ldentlfy the circuit diagram that should have been used to measure the
voltage.

[1]

¢

(6) State two reasons why lamps are connected in Jparallel rather than in series in the hdme

oNe olo= ugm bredks 2]

oS
;._.--,_ —
T e v

1. Peca 5, \

;‘fi
0
'lt
1)
l

To—® ‘ @ X
(- @.0‘

Examingr
only

€0 obher Light

WONY ‘~€~ ; ="
RSN SONNS. O ‘b@_\t.g ...... m.tg...xo... NOS..OF X .........
“5@(\66@3‘ WO GedaS. | ,

3

. \
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The circuit chosen is incorrect. 0 marks



One reason given by the candidate is correct. 1 mark










Examiner

[
2. A student is studying the properties of different electrical circuits. X and Y are identical lamps. o

The student built the following circuits.

Circuit 1 Circuit 2

22

Y
(@) Complete the sentences using the terms in the box.
The terms can be used once, more than once or not at all.

series less than parallel the same as

greater than simple current voltage

(i) The lamps in circuit 1 are connected iN ..., .

The current through lamp XS ... the current through lamp Y.
(2]
(i) The lamps in circuit 2 are connected iN ... .
The current through lamp XS ... the current through lamp Y.
(2]

© WJEC CBAC Ltd. (3445U10-1)





(b) In circuit 1 the voltage supplied is 9V. Each lamp has a resistance of 3Q.

(i) Use the equation:

_Voltage
current = resistance
to calculate the current in this circuit. [3]

Current =

(i) State what would happen to the current in circuit 1 if lamp Y is removed and the
circuit was built with only lamp X. 1]

(c) In circuit 2 the voltage supplied is also 9V and each bulb has a current of 3A.

Use the equation

power = voltage x current

to calculate the power of lamp X. 2]

© WJEC CBAC Ltd. (3445U10-1) Turn over.
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(d) The student set up a circuit to measure the current and voltage correctly.

Use a tick (v) to identify the circuit diagram that should have been used to measure the
voltage. (1]

(e) State two reasons why lamps are connected in parallel rather than in series in the home.

[2]

© WJEC CBAC Ltd. (3445U10-1)
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Hydrogen carbonate indicator can be used to measure the rate of respiration.

Concentration of carbon dioxide Colour of
(%) hydrogen carbonate indicator
less than 0.04 purple
0.04 e
(normal concentration in air)
greater than 0.04 yellow

The apparatus below can be used to compare the rate of respiration in small animals.

To pump P

= Airin [=>

Indicator

Respifing

. A |

Indicater

turns ired organisms | turns yellow:

A group of students used different respiring organisms and recorded the time taken for the
hydrogen carbonate indicator to turn yellow. The apparatus was kept at a constant temperature
of 20 °C.

The results are shown in the table below.

Time taken for the hydrogen
Organism carbonate indicator to turn yellow
(min)
earthworm , 22
woodlouse 18
grasshopper 10
mouse ' 3

© WJEC CBAC Ltd. (3445U10-1)
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(a) Explain why the hydrogen carbonate indicator changed colour in this experiment. 2]
..... | tCJ\'\W‘BdLo\C)U\!tOSv\owcme
..... COGCQH%’\”O%\U“OQCCA( onhiosedg
oanch oxo SN0 g RS e s
(b) Give two reasons why the hydrogen carbonate indicator turned yellow fastest with the

mouse. [2]
Ll coanaed. j@fmw ....... fostest  wirn. tne. .
..... MOASE QOS] >@\'\w\r\3@r UNTSM
........ Qaeﬂw\@\gﬁef

(c) The experiment was performed at a temperature of 20°C. [2]

State two other variables that need to be controlled when comparing the respiration rates

of different organisms.
...... ArDonny.... 06 \(omfﬁjm
AT IVt T & S 1o 12 CY oo Y Y S ——

(d) Describe how you would set up a control for this experiment and state the exp_écted

result. K]
Poak...odc. tntoug . fne... AADE.. ond | Movte .
suce. 1 Crvoek ones. O
@ff‘jun\gr\r\ ................ IRATI
LBAINEGCS A A AL
B A= Concentietion O Al L
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7. Hydrogen carbonate indicator can be used to measure the rate of respiration.

Concentration of carbon dioxide Colour of
' (%) hydrogen carbonate indicator
less than 0.04 _ purple
0.04
(normal concentration in air) i
greater than 0.04 yellow

The apparatus below can be used to compare the rate of respiration in small animals.

To pump P

Air in

Indicator

. o
Respiring |
organisms

Indicator ]
turns yellow J

turns red

A group of students used different respiring organisms and recorded the time taken for the
hydrogen carbonate indicator to turn yellow. The apparatus was kept at a constant temperature
of 20°C. '

The results are shown in the table below.

Time taken for the hydrogen
Organism carbonate indicator to turn yellow
(min)
earthworm 22
woodlouse 18
grasshopper 10
mouse 3

© WJEC CBAC Ltd. (3445U10-1)
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(a) Explain why the hydrogen carbonate indicator changed colour in this experiment. 2]

(b) Give two reasons why the hydrogen carbonate indicator turned yellow fastest with the

mouse. | 2]
BL(C@LL%PWGVﬁCgP(V\zl ...... Qrgant sms...... helbed. .t
(c) The experiment was performed at a temperature of 20 °C. 2]

State two other variables that need to be controlled when comparing the respiration rates
of different organisms.

Carbonat

Loihe napund.....06 .. hgcﬁmg«m ................................ INALCAFOr YR M.....
DA S0 e amowakof L reSRiriNg.. 0LGaniss. .

(d) Describe how you would set up a control for this experiment and state the expected
result. : [3]

5

W woul\d  make T bae S TN EY RS CRN o T8 A cI—
L
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7. Hydrogen carbonate indicator can be used to measure the rate of respiration.

Concentration of carbon dioxide Colour of
(%) hydrogen carbonate indicator
less than 0.04 purple
0.04 red
(normal concentration in air)
greater than 0.04 yellow

The apparatus below can be used to compare the rate of respiration in small animals.

= Airin

fxo2 “7*"7
Indicator |
turnsired

To pump H

A group of students used different respiring organisms and recorded the time taken for the
hydrogen carbonate indicator to turn yellow. The apparatus was kept at a constant temperature

of 20°C.

The results are shown in the table below.

Time taken for the hydrogen
Organism carbonate indicator to turn yellow
(min)
earthworm 22
woodlouse 18
grasshopper 10
mouse 3

© WJEC CBAC Ltd.
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(a) Explain why the hydrogen carbonate indicator changed colour in this experiment. [2]

- —

_Because e Ik Nas. o reackedn,..
AN . proreeere —eeee=rmTe— A ANQ

(b) Give two reasons why the hydrogen carbonate indicator turned yellow fastest with the
mouse. ' 2]

es AL ENO. COmon. Aot 'S, oeen in.
L 1S Socaund.. Noners

(c) The experiment was performed at a temperature of 20°C. [2]

State two other variables that need to be controlled when comparing the respiration rates
of different organisms. :

LR LETIL L e |
sAmodnd of guic. dhets. o g A '

(d) Describe how you would set up a control for this experiment and state the expected
result.. ...---—-—= """ ‘ s

Tooct..da.the.  samo. be. Ak G@@ ..........................

E N s IS U TE)C Y I -V o1 6 S © S = € U N Em—

..... i

END OF PAPER
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Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

(@)

Respiration releases carbon dioxide (1)
increase CO; indicator turns yellow (1)

2

(b)

any 2 x (1) from:

rate of respiration is higher (1)

more cells in mouse respiring/mouse is bigger (1)
warm blooded /constant temperature (1)

(c)

any 2 x (1) from:

Same mass of organisms (1)

Same flow rate (of air) (1)

same volume of indicator(1)

same concentration of indicator (1)

same concentration of carbon dioxide in the air flowing into the
flask (1)

same concentration of oxygen in the air flowing into the flask (1)

Do not accept 'amount’

(d)

Dead organisms/no organisms/replace with glass beads (1)
Reference to keeping at least two controlled variables the same
(1)

Indicator remains red (1)

Question 7 total

© WJEC CBAC Ltd.
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Hydrogen carbonate indicator can be used to measure the rate of respiration.

Concentration of carbon dioxide Colour of
(%) hydrogen carbonate indicator
less than 0.04 purple
0.04 -
(normal concentration in air)
greater than 0.04 yellow

The apparatus below can be used to compare the rate of respiration in small animals.

To pump P

= Airin =

Indicator
turns ned

Respifing | Indicator |
organisms. | turns yellow

|
|
!

A group of students used different respiring organisms and recorded the time taken for the
hydrogen carbonate indicator to turn yellow. The apparatus was kept at a constant temperature
of 20 °C.

The results are shown in the table below.

Time taken for the hydrogen
Organism carbonate indicator to turn yellow
(min)
earthworm : 22
woodlouse 18
grasshopper 10
mouse ' 3

© WJEC CBAC Ltd. (3445U10-1)
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..... T
..... concen.dfokion o0& . ...cothon. Lok ..
ONCA  xo SN0 e kS i
(b) Give two reasons why the hydrogen carbonate indicator turned yellow fastest with the
mouse. 2]
e coanaed... j@fmw ....... fostest | wirh. il
..... mowse. e ks Gl nving. ocguais
........ Qﬂﬁ)\lb\@\gﬁy
(c) The experiment was performed at a temperature of 20°C. [2]

State two other variables that need to be controlled when comparing the respiration rates
of different organisms. @

(d) Describe how you would set up a control for this experiment and state the expected
result. < [3]

Poak...00. tntoug .. kne. tube and Moyte

LOACE Lok oSk X
@ff‘jun\gr\r\ ................ IR
C’?)A,r(f\e/rs .................. L/L)‘\'_l"\. ...........................
Sne Concentietion 0 GG L
END OF PAPER
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The candidate has not explained that the carbon dioxide has come from respiration and increased carbon dioxide turns the indicator yellow. 0 marks 



The candidate has given one reason -that the mouse is bigger. 1 mark 



The candidate has not given any acceptable variables. The term amount is not accepted. To gain the mark the candidate should have used the term volume or concentration. 0 marks



The candidate has not described the control experiment or the expected result. 0 marks
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7. Hydrogen carbonate indicator can be used to measure the rate of respiration.

Concentration of carbon dioxide Colour of
' (%) hydrogen carbonate indicator
less than 0.04 _ purple
0.04
(normal concentration in air) i
greater than 0.04 yellow

The apparatus below can be used to compare the rate of respiration in small animals.

To pump P

Air in

Indicator

. o
Respiring |
organisms

Indicator ]
turns yellow J

turns red

A group of students used different respiring organisms and recorded the time taken for the
hydrogen carbonate indicator to turn yellow. The apparatus was kept at a constant temperature
of 20°C. '

The results are shown in the table below.

Time taken for the hydrogen
Organism carbonate indicator to turn yellow
(min)
earthworm 22
woodlouse 18
grasshopper 10
mouse 3

© WJEC CBAC Ltd. (3445U10-1)
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(a) Explain why the hydrogen carbonate indicator changed colour in this experiment. 2]

(b) Give two reasons why the hydrogen carbonate indicator turned yellow fastest with the
mouse. 2]

BL(C@LL%PWGVﬁCgP(V\zl ...... Qrgant sms...... helbed. .t

(c) The experiment was performed at a temperature of 20 °C. 2]

State two other variables that need to be controlled when comparing the respiration rates
of different organisms.

sxhe uound . e&
Py S0 e amowakof L reSRiriNg..0LGanisns. .

(d) Describe how you would set up a control for this experiment and state the expected
result. : [3]

5

W woul\d  make T bae S TN EY RS CRN o T8 A cI—
L
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The candidate has given incorrect statements. They have not explained the source of the carbon dioxide and its affect on the indicator. 



The candidate has not given any suitable reasons. 0 marks



The candidate has not given any acceptable variables. The term amount is not accepted. To gain the mark the candidate should have used the term volume or concentration or number. 0 marks



The candidate has not described the control experiment or the expected result. 0 marks
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7. Hydrogen carbonate indicator can be used to measure the rate of respiration.

Concentration of carbon dioxide Colour of
(%) hydrogen carbonate indicator
less than 0.04 purple
0.04 red
(normal concentration in air)
greater than 0.04 yellow

The apparatus below can be used to compare the rate of respiration in small animals.

To pump H

= Airin

— — —_— _

Indicator Bl Respirin: Indicator
£ @rganism

g
turns red ms |

A group of students used different respiring organisms and recorded the time taken for the
hydrogen carbonate indicator to turn yellow. The apparatus was kept at a constant temperature
of 20°C.

The results are shown in the table below.

Time taken for the hydrogen
Organism carbonate indicator to turn yellow
(min)
earthworm ~ 22
woodlouse 18
grasshopper , 10
mouse 3
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(a) Explain why the hydrogen carbonate indicator changed colour in this experiment. [2]

_Because e Ik Nas. o reackedn,..
AN L. praoseeeS =t S . DY

(b) Give two reasons why the hydrogen carbonate indicator turned yellow fastest with the
mouse. ' 2]

ey -ALL N0 COMmOn. HNOL'S. boen in.
............................. ) 7@&15@ N, NGk

s

(c) The experiment was performed at a temperature of 20°C. [2]

State two other variables that need to be @rolled when comparing the respiration rates
of different organisms.

W ZA0 ) O N L G LA 7 (. ‘

= Acn0.0nd..0f. A quud ....... thet st tnld A

(d) Describe how you would set up a control for this experiment and state the expected
result.. ...---—-—= """ ‘ s
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The candidate has not explained that the carbon dioxide has come from respiration and increased carbon dioxide turns the indicator yellow. 0 marks 



The candidate has not given any suitable reasons. 0 marks



The candidate has not given any acceptable variables. The term amount is not accepted. To gain the mark the candidate should have used the term volume or concentration or number. 0 marks



The candidate has not described the control experiment  or the expected result. 0 marks
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7. Hydrogen carbonate indicator can be used to measure the rate of respiration.

Concentration of carbon dioxide Colour of
(%) hydrogen carbonate indicator
less than 0.04 purple
0.04
(normal concentration in air) red
greater than 0.04 yellow

The apparatus below can be used to com

pare the rate of respiration in small animals.

= Ajrin b

Indicator Respiring
turns red organisms

H To pump P

Indicator

turns yellow

A group of students used different respiring organisms and recorded the time taken for the
hydrogen carbonate indicator to turn yellow. The apparatus was kept at a constant temperature

of 20°C.
The results are shown in the table below.

Time taken for the hydrogen
Organism carbonate indicator to turn yellow
(min)
earthworm 22
woodlouse 18
grasshopper 10
mouse 3

© WJEC CBAC Ltd.
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Examiner

|
(@) Explain why the hydrogen carbonate indicator changed colour in this experiment. 2] o

(b) Give two reasons why the hydrogen carbonate indicator turned yellow fastest with the
mouse. [2]

(c) The experiment was performed at a temperature of 20°C. 2]

State two other variables that need to be controlled when comparing the respiration rates
of different organisms.

(d) Describe how you would set up a control for this experiment and state the expected
result. [3]

END OF PAPER
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FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 6 4 1 11 0 0
2 9 3 1 13 6 5
3 3 3 4 10 0 8
4 8 3 2 13 0 8
5 1 7 1 9 7 0
6 1 6 3 10 2 7
7 2 4 3 9 0 9
TOTAL 30 30 15 75 15 37

© WJEC CBAC Ltd.

18












