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All Candidates' performance across questions
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Question Title Mean Max Mark Attempt %
lai 2032 0.3 0.5 2 13.1 88.3
1aii 2135 2.2 1 3 73.7 92.8
1b 2272 1.8 0.8 3 59 98.7
2a 2272 2.1 1 4 51.9 98.7
2b 2158 1.3 0.9 3 44.5 93.7
2c 1982 1.5 1 3 48.3 86.1
3 1464 0.3 0.7 6 4.6 63.6
4a 2171 1.5 1.1 5 30 94.3
4b 2016 4.1 2.6 7 58.2 87.6
5a 2172 1.6 1.2 5 31.9 94.3
5b 1564 1.1 1.3 3 35.1 67.9
6a 1914 0.2 0.5 2 12.5 83.2
6bi 1870 0.9 0.9 2 46.9 81.2
6bii 1866 0.9 0.7 2 47.2 81.1
6biii 1377 0.2 0.6 3 6 59.8
6ci 1495 0.2 0.4 1 17 64.9
6c¢ii 1559 0.3 0.5 2 16.4 67.7
7ai 1741 0.2 0.6 4 4.3 75.6
7aii 1129 0.2 0.6 4 5.1 49
7bi 1208 0.1 0.2 2 2.6 52.5
7bii 1510 0.1 0.4 2 7.1 65.6
7biii 1050 0 0.2 2 2.5 45.6
7c 1245 0 0.1 1 0.8 54.1
7d 1089 0.2 0.6 4 5.1 47.3
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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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3. Describe how the elements are arranged in the Periodic Table and explain, with examples,
how their properties relate to their position.
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3. Describe how the elements are arranged in the Periodic Table and explain, with examples,
how their properties relate to their position. [6 QER]
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac

Indicative content
e Elements arranged according to their atomic number
e Arranged in periods and groups
e Groups are arranged in columns
e Periods are arranged in rows
e Same group having similar properties
e With examples from table — (group 1 and group 7 expected)

chemical and physical
e Same number of electrons in the outer shell in a group
e Number of electrons in the outer shell determine their

properties
e Two main classes are metals to the left and non-metals to the

right of the table
5-6 marks
Students give a comprehensive description of the periodic table. A
description of the arrangements of periods and groups with 6

examples, linked to number of shells. Using physical and chemical
properties as examples. Reference to numbers of electrons
determining properties. Description of arrangement of metals and
non metals. At least 6 points

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

Students describe the periodic table with reference to the periods
and groups. Some examples of physical or chemical properties
may be given but not all correct. There may be some reference to
size of elements or their reactivity. 3-5 points

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.
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
1-2 marks
Candidate briefly describe the arrangements of the elements in the
periodic table, namely due to size. There may be some reference
to reactivity or reactivity in a particular group or period. Up to 2
points
There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure. The candidate used limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.
0 marks
No attempt made or no response worthy of credit.
Question 3 total 6 6
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		GCSE MARKING SCHEME

		GCSE MARKING SCHEME

		INTRODUCTION

		INTRODUCTION

		Question totals should be written in the box at the end of the question.

		Question totals should be written in the box at the end of the question.

		All work should be seen to have been marked.

		All work should be seen to have been marked.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.
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3. Describe how the elements are arranged in the Periodic Table and explain, with examples, o
how their properties relate to their position. [6 QER]
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Sticky Note

The candidate has only briefly described the arrangements of the elements in the periodic table. There are also a number of errors in their answer. It therefore was placed in the lowest band and given 1 mark.
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I
3. Describe how the elements are arranged in the Periodic Table and explain, o

how their properties relate to their position. [6 dER]
G Q«\‘Y‘ . W U NW\XB .................. t\%v(o ........... on )« .......... S‘?‘.\..Lé .......
A

.Q\c D) Ao | D Vf\Q?» 5‘ \b 2-\“\';“ c-
.\\m s _,..._‘5._ ...... z\’” .................. e
. OO Q\L\ \) 0(\\ o - Q\L\C\B o~ /k\u

‘\‘)&\n

Examiner

[T

SWIEC CBAC Lid.  (3445UAD-1) Turn over.



Sticky Note

The candidate has describe the periodic table with reference to the groups and 'rows'. It would have been good if the candidate also stated that rows of elements are called periods. 
They have referenced that electronic structure of the outer shell is related to the group number. 
They have made some reference to properties of metals and non-metals in the periodic table. However this aspect of their response would have been better served by referring to the fact that groups of elements have similar properties and illustrated this with referenced this with suitable examples e.g. from group 1 or 7. 
It was deemed that the candidate's response was worthy of a middle band mark.
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3. Describe how the elements are arranged in the Periodic Table and explain, with examples,
how their properties relate to their position. [6 QER]
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Sticky Note

The candidate has described the periodic table with reference to the periods and groups. The candidate understands the relationship of electronic structure to the position of an element in the periodic table and given an example. Their answer is well structured so was given the higher mark in the middle band (4).

The candidate could have achieved the top band if they stated that groups of elements also have similar properties and gave some examples to illustrate this.
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Describe how the elements are arranged in the Periodic Table and explain, with examples,
how their properties relate to their position. [6 QER]
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5. Pancreatitis is a disease that causes inflammation of the pancreas and can result in a very
low rate of enzyme production and secretion into the small intestine. Enzymes can be given
to patients as a treatment for this disease. The enzymes are taken as a slow-release capsule
which is not affected by acid.

(a) State the function of an enzyme. [1]
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(b) Suggest a reason why the enzyme is not given to the patient as 3 liquid 2]
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(c) The activity of enzymes A, B, and C at different pH levels are shown below.

100 A B Cc

Enzyme Activity (%)

Explain whether enzymes A, B, or C are suitable for use in treating a patient with
pancreatitis. [4]
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(d) Enzymes are also used in the manufacture of biological washing powders. Biological
washing powders contain proteases, carbohydrases and lipases.

(i) Suggest why washing powders need these three types of enzymes to remove
food stains from clothes. 1]
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(i)  Explain why washing at 80°C using biological washing powders would not be
recommended for removing food stains. (4]
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5. Pancreatitis is a disease that causes inflammation of the pancreas and can result in a very
low rate of enzyme production and secretion into the small intestine. Enzymes can be given
to patients as a treatment for this disease. The enzymes are taken as a slow-release capsule
which is not affected by acid.

(@) State the function of an enzyme.

100 A B C

Enzyme Activity (%)

Explain whether enzymes A, B, or C are suitable for use in treating a patient with
pancreatitis. [4]
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(d) Enzymes are also used in the manufacture of biological washing powders. Biological .
washing powders contain proteases, carbohydrases and lipases.

(i) Suggest why washing powders need these three types of enzymes to remove
food stains from clothes. (1]
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(i) Explain why washing at 80 °C using biological washing powders would not be
recommended for removing food stains. [4]
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Pancreatitis is a disease that causes inflammation of the pancreas and can result in a very

and secretion into the small intestine. ? can be given

o patients as a for this disease. The enzymes are taken as a slow-release capsule
which is not affect y acid.

(a) State the function of an enzyme. (1]
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(b) Suggest a reason why the enzyme is not given to the patient as a liquid.

[2]
N N \*)\AX e WY W el
\ e, Ay @ Vgl oo

100 A B C

Enzyme Activity (%)

Explain whether enzymes A, B, or C are suitable for use in treating a patient with
pancreatitis. [4]
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(d) Enzymes are also used in the manufacture of biological washing powders. Biological

washing powders containProleases, carbohydiases andlipasesy

(i) Suggest why washing powders need these three types of enzymes to (EifioVe’
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
€) (biological) catalysts / Speed up rate of reaction 1 1
(b) Liquid form would be digested in the stomach (1)
1 1 2
Would not reach small intestine (1)
(© Small intestine is alkali (around pancreas) (1)
so C is most suitable (1)
optimum in higher pH/ pH 8 / pH 7.5 (1)
A and B would denature (1)
or 1 3
Small intestine is alkali (around pancreas) (1)
A and B not suitable (not alkaline) (1)
C optimum pH is alkali (1)
A and B would denature (1)
(d) ® Stains caused by different types of food/food contains different
types of molecules 1
(i) Any 3 x (1) from
Enzymes will denature (1)
Active site changed/deforms (1)
affects lock and key model (1)
Bonds broken (1)
Prevents enzyme-substrate complex forming (1) 4
+
Food stain wouldn’t be broken down (1)
Question 5 total 8 3 1 12
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5. Pancreatitis is a disease that causes inflammation of the pancreas and can result in a very
low rate of enzyme production and secretion into the small intestine. Enzymes can be given
to patients as a treatment for this disease. The enzymes are taken as a slow-release capsule
which is not affected by acid.

(a) State the function of an enzyme. [1]
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(b) Suggest a reason why the enzyme is not given to the patient as 3 liquid 12]
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(c) The activity of enzymes A, B, and C at different pH levels are shown below.

100 A B Cc

Enzyme Activity (%)

Explain whether enzymes A, B, or C are suitable for use in treating a patient with
pancreatitis. [4]
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Sticky Note

The candidate understands that enzymes are biological catalysts which speed up the rate of reaction.



Sticky Note

The candidate needed to say that the liquid would be digested in the stomach and hence not reach the small intestine (not pancreas)



Sticky Note

Incorrect answer. It is C. C is the only catalyst which shows greatest activity at pH>7. The small intestine is alkaline.
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(d) Enzymes are also used in the manufacture of biological washing powders. Biological
washing powders contain proteases, carbohydrases and lipases.

(i) Suggest why washing powders need these three types of enzymes to remove
food stains from clothes. 1]

_____ o= CM%Q’(\(\&QY\z:d e by AN oreale..
Aown thre  food feMOVIng e Shai

(i)  Explain why washing at 80°C using biological washing powders would not be
recommended for removing food stains. (4]
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Sticky Note

The candidate needs to say that all types of food may be present in the stain and a different enzyme will be required to break down each type of food stain.



Sticky Note

The candidate has correctly stated that the enzyme has been denatured at this temperature and so is unable to break down the food stain. 
To achieve an additional two marks the candidate should have explained the effect of denaturing the enzyme, i.e. the active site changed/deforms and this prevents enzyme-substrate complex forming 
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5. Pancreatitis is a disease that causes inflammation of the pancreas and can result in a very
low rate of enzyme production and secretion into the small intestine. Enzymes can be given
to patients as a treatment for this disease. The enzymes are taken as a slow-release capsule
which is not affected by acid.

(@) State the function of an enzyme. [1]

100 A B C

Enzyme Activity (%)

Explain whether enzymes A, B, or C are suitable for use in treating a patient with
pancreatitis. [4]
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Sticky Note

The candidate has missed the point of enzymes. The function of enzymes is to increase the rate of reaction - they are biological catalysts. (There are many examples of enzymes in the body, some of which are involved in the digestion of food - these enzymes increase the rate of digestion of particular foods). 



Sticky Note

Incorrect answer. The enzyme will be digested in the stomach and not make it to the small intestine.



Sticky Note

Incorrect answer. The enzyme should be enzyme C. The small intestine is alkaline so an enzyme must be selected that is active at pH>7
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(d) Enzymes are also used in the manufacture of biological washing powders. Biological .

washing powders contain proteases, carbohydrases and lipases.

(i) Suggest why washing powders need these three types of enzymes to remove
food stains from clothes. (1]
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recommended for removing food stains. [4]
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Sticky Note

Food stains could be made of any food type so we need all enzymes available to break down the full range of foods.



Sticky Note

Enzymes will no longer be able to break down the stain because they will have denatured at this temperature. This means the active site in the enzyme will have changed and this prevents an enzyme-substrate complex forming. The enzyme no longer is able to work!
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Pancreatitis is a disease that causes inflammation of the pancreas and can result in a very

and secretion into the small intestine. ? can be given

o patients as a for this disease. The enzymes are taken as a slow-release capsule
which is not affect y acid.

(a) State the function of an enzyme. (1]

(b) Suggest a reason why the enzyme is not given to the patient as a liquid.

[2]
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Explain whether enzymes A, B, or C are suitable for use in treating a patient with
pancreatitis. [4]
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Sticky Note

Incorrect response.  Better response:  An enzyme is a biological catalyst, i.e. it speeds up the rate of reaction.



Sticky Note

Incorrect response given by candidate. Answer should be to the affect that 'the liquid would be digested by the stomach and would not reach the intestine'



Sticky Note

Incorrect response. 
It is important that you recall that the small intestine is alkaline and therefore the enzyme activity must be highest at a pH > 7





11

(d) Enzymes are also used in the manufacture of biological washing powders. Biological

washing powders containProleases, carbohydiases andlipasesy
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Sticky Note

Incorrect response.
A food stain could be caused by any one of the different foods and so all three enzymes will be necessary to deal with all the possible food stains.



Sticky Note

The key thing to remember here is that enzymes will denature at this temperature. This means that the active site is changed  and this prevents an enzyme-substrate complex forming. Consequently the food stain cannot be broken down.
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Pancreatitis is a disease that causes inflammation of the pancreas and can result in a very
low rate of enzyme production and secretion into the small intestine. Enzymes can be given

to patients as a treatment for this disease. The enzymes are taken as a slow-release capsule
which is not affected by acid.

(@) State the function of an enzyme.

(1]
(b) Suggest a reason why the enzyme is not given to the patient as a liquid. [2]
(c) The activity of enzymes A, B, and C at different pH levels are shown below.
100 A B (03
9
2
=
3]
<
o)
S
>
N
c
i
Explain whether enzymes A, B, or C are suitable for use in treating a patient with
pancreatitis. [4]
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(d) Enzymes are also used in the manufacture of biological washing powders. Biological
washing powders contain proteases, carbohydrases and lipases.

(i) Suggest why washing powders need these three types of enzymes to remove
food stains from clothes. [1]

(i) Explain why washing at 80 °C using biological washing powders would not be
recommended for removing food stains. [4]
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6. A student was investigating how Wwﬂ@&igw.

She used the following circuit to investigate a lamp.

il |;
LI K
I\ e
V“‘G\ia{"
ik
\V

She followed the method below.

Connect the circuit as shown in the diagram.

Set the variable resistor to give the lowest voltage and record the readings on the
voltmeter and ammeter.

Alter the variable resistor to increase the voltage by 0.5V.

Record the new readings on the voltmeter and ammeter.

Repeat steps 3 and 4.

AW N

(a) Some of the results are shown below.

Voltage (V) Current (A)
0.0 0.00
25 0.65
35 ; 0.90 |
4.5 1.16
5.0 1.20
5.5 1.26
6.5 1.36
8.0 1.46
(i) State the independent variable in this experiment. 1]
W 2 (WhaX X2 Jolfioble..
ek v Yor \> Set ot
(i) State the dependent variable in this experiment. 1]

ANere N\ vV et by £AEERReRES \ S P\aq)

-

12
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(iii)  Plot the results on the grid below and draw a suitable line. [4]

®

Current

=
S

| EumEsEEER: b =
i I { ,’( ........
I N OO 3 O 0 A A O 00 0 5 O N O i}
i | E NN ENEEE I .'y-'/ ‘ !
CH I I R T == ==t
‘ l ' 5 I I . o N Y Y Y N I I 5 1 i 3 9 e B R
= B 1 I 7 - = 3 R R A O 1Y 55
17 [T
Il 17 . 5 5 T 1 R 1 B0 08 om0 B
= .3 1 Y BE [/
£ RS N P I L - 3 i
S D! 5 I I 6 Y
_T__ i |
= 7 HH = ¥
""" ATk v,%Jh 510 A I S O 5 O P2 S P Y i
-A \ ——f—‘“" ....... e S—
; H—rH—
3 3 B N 7 O |l e
= HEE! . ) N O e
[ I R R0 1 S 00 6 4 0 A 00 I 2 Iy B e e (A 4 1
IRy, t
1/ T EL S N
/- MY EEE S
il

1 2 3 4‘5 G 17 B

- Voltage (V)

3 © WJEC CBAC Ltd (3445UA0-1) Turn over.





14

(iv) Use your graph in (a)(iii) and the following equation
voltage = current x resistance

to calculate the resistance of the lamp when the voltage is 7.2 V. [3]

P

ﬁ(& WX

q' ’L > resistance = 50'7 . 9

(v) Explain whether the resistance of the lamp is constant throughout the experiment.

(3]

e cument Wis L2 amps. here..
= Teoin. AA.CAINCRS | SIS

Examin
only
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TIExaminer

(b) The investigation was repeated with a resistor and then a diode. s

The graphs of the results are shown below.

X ) Current 7j Current

Voltage Voltage

Use the graphs to compare the variation in resistance for these components. [4]

o TN NI b s R s Y .. BT SO S.00.
V o\%cxag\scaroxgm 2..08.Fe . Carved.
Alne. CeszzsXx ﬁQAQSW\Ol’Q 1o pards
.......... cocrent 2 Xhe resiSkanco L Yrapn
Ao \s e cons(Stont Yhon.

16
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6. A student was investigating how current changes with voltage for various components.

She used the following circuit to investigate a lamp.

I

@ : ® —

She followed the method below.

Connect the circuit as shown in the diagram.

Set the variable resistor to give the lowest voltage and record the readings on the
voltmeter and ammeter.

Alter the variable resistor to increase the voltage by 0.5V.

Record the new readings on the voltmeter and ammeter.

Repeat steps 3 and 4.

Oobhw N

(a) Some of the results are shown below.

Voltage (V) Current (A)
0.0 0.00

- 2.5 0.65

35 0.90

= 45 116

50 1.20

— 5.6 1.26

6.5 1.36

8.0 1.46

(i) State the independent variable in this experiment. [1]

(i) State the dependent variable in this experiment. 1]

Exan
or

Wl AU TSRO | MO I |
L
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(iii)  Plot the results on the grid below and draw a suitable line. 4] o
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\
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3. 54
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(iv) Use your graph in (a)(iii) and the following equation
voltage = current x resistance
to calculate the resistance of the lamp when the voltage is 7.2 V. [3]
2.2 e -5

resistance = .. 5’“’ PRI |
(v) Explain whether the resistance of the lamp is constant throughout the experiment.
3]
o TR (3 ) o

655‘5‘601 ........ 2. B oS CAERN 0 G B LS i

2 Uihese ces Cte .. HAStonee.

betern L. 5 s omel 55 1o®S (S

252065 336

L5116 >-3F
5.5:1.26=1,.37
S.o0=l-lte-5.4L3

Exan
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Examiner
(b) The investigation was repeated with a resistor and then a diode. o
The graphs of the results are shown below.
Current Current
Voltage Voltage
Use the graphs to compare the variation in resistance for these components. (4]
e . FYaFh.. . loutctd e ... (S Sl

END OF PAPER
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6. A student was investigating how current changes with voltage for various components. i
She used the following circuit to investigate a lamp.
|
R &
® <Y
%2
(V)
L
She followed the method below.
1. Connect the circuit as shown in the diagram.
2. Set the variable resistor to give the lowest voltage and record the readings on the
voltmeter and ammeter.
3. Alter the variable resistor to increase the voltage by 0.5V.
4. Record the new readings on the voltmeter and ammeter.
5. Repeat steps 3 and 4.
(a) Some of the results are shown below.
Voltage (V) Current (A)
0.0 0.00
2.5 0.65
3.5 0.90
4.5 1.16
5.0 1.20
5.5 1.26
6.5 1.36
8.0 1.46
(i) State the independent variable in this experiment. [1]
................... VL L S P T
(i) State the dependent variable in this experiment. [1]

12

A
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(ili)  Plot the results on the grid below and draw a suitable line. [4] o

Current (A)
|
|

= o 23 —HH o = l +—t——1H

T I 1 1 F S W
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H= —— 11 e

i e S e e

v e e
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t ) ‘ { -

i
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(iv)

(v)

Use your graph in (a)(iii) and the following equation
voltage = current x resistance

to calculate the resistance of the lamp when the voltage is 7.2 V. [3]

L g
72.-\.40°

resistance = S‘L\ ............................ PR 0

Explain whether the resistance of the lamp is constant throughout the experiment.
3]
“0\ [

The resistane s, e Same. Hroughour becuuse

Exam
onl

T
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(b) The investigation was repeated with a resistor and then a diode.
The graphs of the results are shown below.

Current Current

Voltage Voltage

Use the graphs to compare the variation in resistance for these components. [4]

i the ooph. wakh e stougik \ine the resislance

_svans e’ some throoghowd hecomse (ks a Shought
e uhereas e obher  groph e fesisicunce changes

because  tcon. See Hhak it 1s. a curved line

that . shows  We teSiskosce ncreases.

END OF PAPER
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Question

Marking details

Marks Available

AO1l

AO2

AO3

Total

Maths

Prac

(a) (i

Voltage

1

(ii)

Current

1

(i)

Scale (1)
Plot (z< 1 small square) (2)
smooth curve (1)

(iv)

Correct reading from graph = 1.4 approx. (1)
7.2/1.4 (ecf) (1)
5.14 (1)

(v)

At lower voltages the graph is steeper (1)
So resistance is 1/gradient (1)
So resistance is lower at the start (1)

OR

At lower voltages the graph is straight (1)
Resistance is constant (1)
Then curves so resistance increases (1)

OR

Calculation of two resistances may be shown for 2 marking
points + statement for 3" mark

(As current increases) temperature of the lamp increases (1)
Increasing the resistance (1)
Non linear (1)
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Question

Marking details

Marks Available

AO1l

AO2

AQO3

Total

Maths

Prac

(b)

Any 4 x (1) from:

Resistance for resistor is constant (for all voltages) (1)
Resistance of a diode changes / decreases (1)

The resistance of the diode is {very large/infinite} for negative
voltages (1)

The resistance of the diode is {very large/infinite} for small
positive voltages (1)

as the voltage reaches a particular level the resistance
decreases / (accept: as the voltage increases the resistance
decreases) (1)

Question 6 total

10

16

16
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6. A student was investigating how Wwﬂ@&igw.

She used the following circuit to investigate a lamp.

il |;
LI K
I\ e
V“‘G\ia{"
ik
\V

She followed the method below.

Connect the circuit as shown in the diagram.

Set the variable resistor to give the lowest voltage and record the readings on the
voltmeter and ammeter.

Alter the variable resistor to increase the voltage by 0.5V.

Record the new readings on the voltmeter and ammeter. 6ai: 0
Repeat steps 3 and 4. 6aii- 0

AW N

(a) Some of the results are shown below.

Voltage (V) Current (A)
0.0 0.00
25 0.65
35 ; 0.90 |
4.5 1.16
5.0 1.20
5.5 1.26
6.5 1.36
8.0 1.46
(i) State the independent variable in this experiment. 1]
W 2 (WhaX X2 Jolfioble..
ek v Yor \> Set ot
(i) State the dependent variable in this experiment. 1]

ANere N\ vV et by £AEERReRES \ S P\aq)

-

12
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(iii)  Plot the results on the grid below and draw a suitable line. [4]
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Sticky Note

The candidate has been credited with full marks for this question part.
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(iv) Use your graph in (a)(iii) and the following equation
voltage = current x resistance

to calculate the resistance of the lamp when the voltage is 7.2 V. [3]

P

WX E

q' ’L > resistance = 50'7 . 9

(v) Explain whether the resistance of the lamp is constant throughout the experiment.

Examin
only

14
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6aiii: 4
6aiv: 3
6av: 1



Sticky Note

The candidate has correctly found the current reading from their graph and used this to find the resistance.



Sticky Note

The candidate has 1 mark for saying that the resistance is initially constant. However the candidate then incorrectly states that the resistance 'declines'. Resistance in fact increases since the curve flattens out.
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TIExaminer

(b) The investigation was repeated with a resistor and then a diode.
The graphs of the results are shown below.

X ) Current 7j Current

Voltage Voltage

Use the graphs to compare the variation in resistance for these components. [4]

o TN NI b s R s Y .. BT SO S.00.
V o\%cxag\scaroxgm 2..08.Fe . Carved.

Alne.. .. W ......... Srapgs. wmore. to ysards
.......... COCeeNY . ANe  yesiShaing L. Yropn
A e _merr conzStont Yo

END OF PAPER

L
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6b: 0



Sticky Note

The candidate has not made any comments worthy of marks. 

The easier graph to comment on is that of the resistor. The straight line shows that the resistance is constant.

The diode is more complex:
The resistance of a diode changes. 
The resistance of the diode is very large for negative voltages.
The resistance of the diode is also very large for small positive voltages.
As the voltage reaches a particular level the resistance decreases.
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6. A student was investigating how current changes with voltage for various components.

She used the following circuit to investigate a lamp.

I

@ : ® —

She followed the method below.

Connect the circuit as shown in the diagram.

Set the variable resistor to give the lowest voltage and record the readings on the
voltmeter and ammeter.

Alter the variable resistor to increase the voltage by 0.5V.

Record the new readings on the voltmeter and ammeter.

Repeat steps 3 and 4.

Oobhw N

(a) Some of the results are shown below.

Voltage (V) Current (A)
0.0 0.00

- 2.5 0.65

35 0.90

= 45 116

50 1.20

— 5.6 1.26

6.5 1.36

8.0 1.46

(i) State the independent variable in this experiment. [1]

(i) State the dependent variable in this experiment. 1]

Exan
or

IO (T i S TTRRAORY | o . |
L

© WJEC CBAC Lig, (3445UA0-1)

6ai: 0
6aii: 0



Sticky Note

Incorrect: The answer is 'voltage'.



Sticky Note

Incorrect. The answer is 'current'.
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1Examlner

I
(iii)  Plot the results on the grid below and draw a suitable line. [4] e
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Sticky Note

The candidate obtained 1 mark for the scale and 2 marks for the plotting. They did not gain a mark for the line. It should have been a best fit curve - not a straight line.
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(iv) Use your graph in (a)(iii) and the following equation
voltage = current x resistance

to calculate the resistance of the lamp when the voltage is 7.2 V.

i - sl -:5-[h

resistance = ... 5’”’ N

(3]

(v) Explain whether the resistance of the lamp is constant throughout the experiment.

[3]
P V\9$rs€¢zﬂ:ﬂ@e($ Lo
o TR (3 ) o
65{1‘“, O s T (21 3. A (& s s ST L. 5 poits. ...

bebeeen LS pirs  owel 55 oS
O-bq

>.5t065 336

L5116 >-3F
5.5:1.26=1,.37
S.o0=l-lte-5.4L3

Exan
or

l
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6aiii: 3
6aiv: 3
6av: 3



Sticky Note

The candidate used their graph to find the current (1.4 A) and hence the resistance.



Sticky Note

The resistance is not constant as the candidate correctly states. The candidate has calculated the resistance for a number of points on the graph and recognized that the resistance is changing.

The candidate has not expressed themselves as clearly as he/she could have but the  comments make sense in light of the calculations and the benefit of the doubt has been applied to the statements
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Examiner
(b) The investigation was repeated with a resistor and then a diode. o
The graphs of the results are shown below.
Current Current
Voltage Voltage
Use the graphs to compare the variation in resistance for these components. (4]
e . FYaFh.. . loutctd e ... (S Sl
AN o (I - I e Cel.... . FTeralt R 20

END OF PAPER
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Sticky Note

The candidate has not made any statements worthy of marks in this response.
The candidate should have stated that the resistance is constant for the resistor but changes (decreases) for the diode.

They could have made some further comments about the significance of the shape of the diode graph e.g.
The resistance of the diode is very large for negative voltages 
The resistance of the diode is also very large for small positive voltages .
As the voltage reaches a particular level the resistance decreases.
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6. A student was investigating how current changes with voltage for various components. i
She used the following circuit to investigate a lamp.
|
| I | I
® <Y
%2
(V)
L
She followed the method below.
1. Connect the circuit as shown in the diagram.
2. Set the variable resistor to give the lowest voltage and record the readings on the
voltmeter and ammeter.
3. Alter the variable resistor to increase the voltage by 0.5V.
4. Record the new readings on the voltmeter and ammeter.
5. Repeat steps 3 and 4.
(a) Some of the results are shown below.
Voltage (V) Current (A)
0.0 0.00
2.5 0.65
3.5 0.90
4.5 1.16
5.0 1.20
5.5 1.26
6.5 1.36
8.0 1.46
(i) State the independent variable in this experiment. [1]
1
................... uoltnge ChONGES: .l
(i) State the dependent variable in this experiment. [1]

12
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6ai: 1
6aii: 0



BH

Sticky Note

'Voltage' is the correct answer.



BH

Sticky Note

The answer should have been 'current'.
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(ili)  Plot the results on the grid below and draw a suitable line. [4] o

Current (A)
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Sticky Note

Please remember that one point (0,0) is plotted on this graph and this point must work with the scale chosen. Unfortunately the scale chosen by the candidate does not work with this point.
The scale on x axis is incorrect. The first major gridline should have been '1', the second '2' etc.
y-axis - the scale should not have been broken. It needed to be continuous from 0 onwards.
One point is not plotted
A smooth curve should have been used to connect the points
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Exam
I
(iv)  Use your graph in (a)(iii) and the following equation &

voltage = current x resistance

to calculate the resistance of the lamp when the voltage is 7.2 V. [3]

e
72.-\.40°

resistance = S‘L\ ............................ PR 0

(v) Explain whether the resistance of the lamp is constant throughout the experiment.
3]

The resistane s, e Same. Hroughour becuuse

there s o yolkmeker ond Q1 mmeker Werjore fhe
enexngmswe ....... Showed. IS

................................................................ 6Gaiii: 0
6aiv: 3

6av: 0

T

& WJEC CBAC Lwd (34450A0-1)



BH

Sticky Note

The candidate was able to find a value for the current using their graph and then find resistance using the voltage and current.



BH

Sticky Note

At lower voltages, the graph is straight and the resistance constant but as voltage gets higher, the graph curves (flattens) meaning that the resistance increases. 
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(b) The investigation was repeated with a resistor and then a diode.
The graphs of the results are shown below.

Current Current

Voltage Voltage

Use the graphs to compare the variation in resistance for these components. [4]

Cinothe qoph. wuth the shougik\ine te resislance

_svans e’ some theooghoud hecowser its a Shought
e uhereas e obher  groph e fesisicunce changes

because  (can. See  Wak it is o curved line

that . shows  Wae teSiskosce ncreases.

END OF PAPER
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6b:

1



BH

Sticky Note

The candidate has made a correct comment concerning the resistor - resistance stays constant.

However they have given an inadequate answer for the diode. The resistance does change for the diode (decreases - unfortunately the candidate said it 'increases'). 

There is more detail the candidate could have given about the diode: 
The resistance of the diode is very large for negative voltages. The resistance for the diode is also very large for small positive voltages. As voltage reaches a particular level the resistance then decreases. 
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|
6. A student was investigating how current changes with voltage for various components. o

She used the following circuit to investigate a lamp.

® )

O

She followed the method below.

1. Connect the circuit as shown in the diagram.

2. Set the variable resistor to give the lowest voltage and record the readings on the
voltmeter and ammeter.

3. Alter the variable resistor to increase the voltage by 0.5V.

4. Record the new readings on the voltmeter and ammeter.

5. Repeat steps 3 and 4.

(@) Some of the results are shown below.

Voltage (V) Current (A)

0.0 0.00

25 0.65

3.5 0.90

4.5 1.16

5.0 1.20

5.5 1.26

6.5 1.36

8.0 1.46
(i) State the independent variable in this experiment. 1]
(i) State the dependent variable in this experiment. 1]

12
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(iii)  Plot the results on the grid below and draw a suitable line. [4] o
<
c
o
5
(@]
0%
0
Voltage (V)

13
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Examiner
|
(iv)  Use your graph in (a)(iii) and the following equation o

voltage = current X resistance

to calculate the resistance of the lamp when the voltage is 7.2 V. [3]

resistanCe = ..o, Q

(v) Explain whether the resistance of the lamp is constant throughout the experiment.

[3]

14
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(b) The investigation was repeated with a resistor and then a diode.
The graphs of the results are shown below.

Current Current |

> \oltage > Voltage

Use the graphs to compare the variation in resistance for these components. [4]

END OF PAPER
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