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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
la 1018 0.7 0.5 1 71.1 93.4
1bi 1049 0.9 0.3 1 86.5 96.2
1bii 1064 0.7 0.5 1 66.4 97.6

1biii 1067 2.7 0.7 3 91 97.9
1biv 946 0.2 0.4 1 17 86.8
1c 1052 1.2 0.8 3 39.9 96.5
2a 1084 1.6 0.7 3 53.8 99.5
2bi 1082 1.8 1 3 60.9 99.3
2bii 1079 2.8 1.2 4 69.8 99
2c 942 0.7 0.9 2 35.8 86.4
3a 1042 0.6 0.5 1 56 95.6
3b 1022 1 0.7 2 49.9 93.8
3c 978 1.3 1.1 3 42.9 89.7
4ai 1046 0.9 0.3 1 88.3 96
4aii 1039 1.7 0.7 2 87.4 95.3
4bi 994 0.5 0.7 2 25.5 91.2
4bii 983 0.3 0.5 2 14.9 90.2
4ci 1069 1.4 0.7 2 70.1 98.1
4cii 1073 1.8 0.5 2 87.7 98.4
4di 917 0.4 0.5 1 42.7 84.1
4dii 897 0.3 0.4 1 27.4 82.3
5a 997 1.5 1.6 6 24.7 91.5
Sb 986 0.8 0.8 2 41 90.5
Sci 1046 0.9 0.3 1 86.3 96
Scii 1030 2.1 1 3 69.3 94.5
6a 917 0.4 0.5 2 18 84.1
6bi 986 1.6 0.8 2 77.9 90.5
6bii 1015 2 1.1 3 67.4 93.1
7a 949 0.1 0.2 1 5.9 87.1
7bi 977 0.7 0.8 2 37.5 89.6
7bii 899 0.3 0.5 2 15 82.5
7c 872 0 0.2 2 1.3 80
8a 921 0.1 0.3 2 4.3 84.5
8b 952 0.9 0.9 2 44.2 87.3
8ci 901 0.6 0.7 2 29 82.7
8cii 822 1.2 1.1 3 40 75.4
8di 832 0.3 0.5 1 30.4 76.3
8dii 827 1.2 0.8 3 39.1 75.9
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Examin
I
2. The diagram shows regions of the electromagnetic (em) spectrum. =
The regions are in order.
radio waves | microwaves | infra-red | visible light | ultraviolet X-rays gar:\yr:a
(a) Tick (/) the three correct statements. [3]
The frequency of em waves decreases from radio waves to gamma rays.
:
All em waves travel at the same speed in a vacuum. | Y
Gamma rays can be emitted from radioactive materials. | \/
—
The wavelength of em waves decreases from radio waves to gamma rays. | \/‘
Radio waves, microwaves, infra-red and visible light are all ionising radiations. ‘ /
/
All em waves are longitudinal. /
(b) The graph below shows a wave diagram.
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Use the following values to answer the questions below. You may use each value
once, more than once or not at all.
2 3 5 6 10
(i) I. State the amplitude of the wave. ; 'O ...... ol m (1]
II. State the number of complete waves shown. /L ,,,,,,,,,,,,,,,,,, waves [1]
Ill. State the wavelength of the wave. 2 . m 1
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(ii) I.  Complete the following sentences by underlining the correct phrase in each
bracket. [2]

The wave has a frequency of (7.5Hz / 7.5cm/s |/ 7.5cm).
N
This means 7.5 waves pass a point each (second / minute / hour).
———

Il.  Use information from parts (b)(i) and (ii) to calculate the wave speed.
Use the equation:

wave speed = wavelength x frequency [2]
75%x1
Wave speed = ..... | S m/s

(c) The speed of the wave remains constant but its frequency is doubled.
A student draws a diagram of the expected wave. It is shown below.
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Explain whether you agree with the student’s diagram of the wave. [2]
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2. The diagram shows regions of the electromagnetic (em) spectrum.
The regions are in order.

radio waves

microwaves

infra-red

visible light

ultraviolet

X-rays

gamma
rays

(@)

The frequency of em waves decreases from radio waves to gamma rays.

Tick (/) the three correct statements.

All em waves travel at the same speed in a vacuum.

Gamma rays can be emitted from radioactive materials.

The wavelength of em waves decreases from radio waves to gamma rays.

Radio waves, microwaves, infra-red and visible light are all ionising radiations.

All em waves are longitudinal.

(b)

Displacement (m)

The graph below shows a wave diagram.
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ENNE

Use the following values to answer the questions below. You may use each value
once, more than once or not at all.

(i)

2

3

State the amplitude of the wave.

State the number of complete waves shown.

State the wavelength of the wave.

m U
waves [1]
m (1
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(i) I.  Complete the following sentences by underlining the correct phrase in each
bracket. (2]

The wave has a frequency of (7.5Hz / 7.5cm/s | 7.5cm).
gt

This means 7.5 waves pass a point each (second / minute / hour),
i

II.  Use information from parts (b)(i) and (ii) to calculate the wave speed.
Use the equation:

wave speed = wavelength x frequency [2]

\ ORZAS =7

Wave speed =

(c) The speed of the wave remains constant but its frequency is doubled.
A student draws a diagram of the expected wave. It is shown below.
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Explain whether you agree with the student’s diagram of the wave. [2]
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2. The diagram shows regions of the electromagnetic (em) spectrum.
The regions are in order.

Examir
only

gamma
rays

radio waves | microwaves | infra-red | visible light | ultraviolet X-rays

(a) Tick (V) the three correct statements.

[3]

The frequency of em waves decreases from radio waves to gamma rays.

All em waves travel at the same speed in a vacuum.

Gamma rays can be emitted from radioactive materials.

The wavelength of em waves decreases from radio waves to gamma rays.

Radio waves, microwaves, infra-red and visible light are all ionising radiations.

All em waves are longitudinal. \/”
(b) The graph below shows a wave diagram.
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Use the following values to answer the questions below. You may use each value
once, more than once or not at all.
2 3 5 6 10
(i) |. State the amplitude of the wave. \ O R m (1
Il. State the number of complete waves shown. ﬁ\/ __________________ waves [1]
-1
[Il. State the wavelength of the wave. 7 .m [1]

06

€ WJEC CBAC Ld {3420U10-1)





7 I

Examiner
only

(ii) . Complete the following sentences by underlining the correct phrase in each
bracket. [2]

The wave has a frequency of | 7.5cmls | 7.5cm).

This means 7.5 waves pass a point each@ minute / hour).

Il.  Use information from parts (b)(i) and (ii) to calculate the wave speed.
Use the equation:

wave speed = wavelength x frequency [2]

5= 25

Wave speed = Zdj m/s

(c) The speed of the wave remains constant but its frequency is doubled.
A student draws a diagram of the expected wave. It is shown below.
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Explain whether you agree with the student’s diagram of the wave. [2]
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
2. | (@ x (1) for each of the following:
Box 2 All em waves travel at the same speed in a vacuum.
Box 3 Gamma rays can be emitted from radioactive materials.
Box 4 The wavelength of em waves decrease from radio waves 3 3
to gamma rays.
Any extra ticks deduct one mark for each extra tick.
() (@ [ |10[m] 1 1
Il | 2 [waves] 1 1
| 3[mj 1 1
@iy (1 |7.5Hz (1)
second (1) 2 2
Il | Substitution: 3 (ecf) x 7.5 (1) 1
=22.5[m/s] (1) 1 2 2
(© Award 1 mark for more waves or smaller wavelength
Award 2 marks for twice the number of waves (4 waves) or half the
wavelength (1.5m) [so student correct] 2 2 1
Accept for 1 mark the distance between the waves is halved
Question 2 total 7 3 2 12 3 0
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Examin
2. The diagram shows regions of the electromagnetic (em) spectrum. L
The regions are in order.
radio waves | microwaves | infra-red | visible light | ultraviolet X-rays gar:\yr:a
(a) Tick (/) the three correct statements. [3]
The frequency of em waves decreases from radio waves to gamma rays. L]
All em waves travel at the same speed in a vacuum. | Ir—
Gamma rays can be emitted from radioactive materials. El/
The wavelength of em waves decreases from radio waves to gamma rays. :‘
Radio waves, microwaves, infra-red and visible light are all ionising radiations. : /
All em waves are longitudinal. v g

(b) The graph below shows a wave diagram.

LA Iy

(] 1 | - ' H ‘;
§ X il 1‘/ 2 =E ] 4/ 5 }'f
a5 L ] - J Distance (m)
== e el
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Use the following values to answer the questions below. You may use each value
once, more than once or not at all.

2 3 5 6 10
(i) I. State the amplitude of the wave. i 'O ....... m W]
II. State the number of complete waves shown. /L __________ waves [1]
Ill. State the wavelength of the wave. Z 1=1L.m 1
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Sticky Note

Two out of three correct statements. Two marks. 



Sticky Note

This statement is incorrect; em waves are transverse not longitudinal. 



Sticky Note

All em waves travel at the same speed in a vacuum. This statement is correct and would get a mark if ticked. 



Sticky Note

Correct amplitude taken from the graph. One mark. 



Sticky Note

Correctly recognised that there are two complete waves shown on the graph. One mark. 



Sticky Note

Incorrect answer, no marks. The correct wavelength from the graph is 3 m.  





(ii) I.  Complete the following sentences by underlining the correct phrase in each
bracket. [2]

The wave has a frequency of (7.5Hz / 7.5cm/s / 7.5cm
e —
This means 7.5 waves pass a point each (second / minute / hour).
———
Il.  Use information from parts (b)(i) and (i) to calculate the wave speed.
Use the equation:

wave speed = wavelength x frequency [2]

75%x1

Wave speed = ).5 m/s

(c) The speed of the wave remains constant but its frequency is doubled.
A student draws a diagram of the expected wave. It is shown below.
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Explain whether you agree with the student’s diagram of the wave. [2]
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Sticky Note

7.5 cm/s is incorrect, the correct answer is 7.5 Hz. 



Sticky Note

Correct selection of second. One mark. 



Sticky Note

The value for wavelength in part b(i)III was incorrect, 2, but their value and the 7.5 have been correctly substituted into the equation and the wave speed calculated. Two marks, error carried forward. 



Sticky Note

No marks. This answer has repeated the statement from the question without explaining how the diagram shows that the frequency has doubled. How does the diagram clearly show the frequency is doubled? 




Sticky Note

To get the marks the answer must explain that there are twice the number of waves shown in the diagram or explain that the wavelength has halved. 
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2. The diagram shows regions of the electromagnetic (em) spectrum.
The regions are in order.

radio waves

microwaves

infra-red

visible light

ultraviolet

X-rays

gamma
rays

(@)

The frequency of em waves decreases from radio waves to gamma rays.

Tick (/) the three correct statements.

All em waves travel at the same speed in a vacuum.

Gamma rays can be emitted from radioactive materials.

The wavelength of em waves decreases from radio waves to gamma rays.

Radio waves, microwaves, infra-red and visible light are all ionising radiations.

All em waves are longitudinal.

(b)

Displacement (m)

The graph below shows a wave diagram.
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Use the following values to answer the questions below. You may use each value
once, more than once or not at all.

(i)

2

3

State the amplitude of the wave.

State the number of complete waves shown.

State the wavelength of the wave.

m U
waves [1]
..... m (1

[Examin
only
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Sticky Note

Two out of three correct statements. Two marks. 




Sticky Note

This statement is incorrect; radio waves, microwaves, infra-red and visible light are not ionising. Which parts of the em spectrum are ionising? 



Sticky Note

The wavelength of em waves decreases from radio waves to gamma rays. This statement is correct and would get a mark if ticked. 



Sticky Note

Incorrect answer, no marks. The correct value for amplitude is 10 m. 



Sticky Note

Incorrect answer, no marks. The graph shows 2 complete waves. 



Sticky Note

Incorrect answer, no marks. The wavelength of the wave shown is 3 m. 
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Examiner
(i) I.  Complete the following sentences by underlining the correct phrase in each e
bracket. (2]
The wave has a frequency of (7.5Hz / 7.5cm/s | 7.5cm).
il
This means 7.5 waves pass a point each (second / minute / hour)
et
II.  Use information from parts (b)(i) and (ii) to calculate the wave speed.
Use the equation:
wave speed = wavelength x frequency [2]
\ XA S IFS
Wave speed =
(c) The speed of the wave remains constant but its frequency is doubled.
A student draws a diagram of the expected wave. It is shown below. 5
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Explain whether you agree with the student’s diagram of the wave. [2]
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Sticky Note

7.5 cm/s is incorrect, the correct answer is 7.5 Hz. 



Sticky Note

Correct selection of second. One mark. 



Sticky Note

The value for wavelength in part b(i)III was incorrect, 10, but their value and the 7.5 have been correctly substituted into the equation and the wave speed calculated. Two marks, error carried forward. 



Sticky Note

No marks. This answer has repeated the statement from the question without explaining how the diagram shows that the frequency has doubled. How is the frequency visibly being doubled? 





Sticky Note

To get the marks the answer must explain that there are twice the number of waves shown in the diagram or explain that the wavelength has halved. 
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(b)

)

Displacement (m)

All em waves are longitudinal.

The graph below shows a wave diagram.

The frequency of em waves decreases from radio waves to gamma rays.
All em waves travel at the same speed in a vacuum.

Gamma rays can be emitted from radioactive materials.

The wavelength of em waves decreases from radio waves to gamma rays.

Radio waves, microwaves, infra-red and visible light are all ionising radiations.

LK
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= P S

Use the following values to answer the questions below. You may use each value
once, more than once or not at all.

2 3 5 6 10
|. State the amplitude of the wave. \ (j e m (1]
[I. State the number of complete waves shown. ﬁ\/ __________________ waves [1]
-1
[Il. State the wavelength of the wave. 7 .m [1]

Examir
I
2. The diagram shows regions of the electromagnetic (em) spectrum. ™
The regions are in order.
radio waves | microwaves | infra-red | visible light | ultraviolet X-rays gar;nyr:a
(a) Tick (V) the three correct statements. [3]
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Sticky Note

Two out of three correct statements. Two marks. 



Sticky Note

Gamma rays can be emitted from radioactive materials. This statement is correct and would get a mark if ticked. 



Sticky Note

This statement is incorrect. All em waves are transverse not longitudinal. 



Rectangle

Three correct values selected. Three marks. 
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(ii) . Complete the following sentences by underlining the correct phrase in each
bracket. [2]

The wave has a frequency of | 7.5cmls | 7.5cm).

This means 7.5 waves pass a point each@ minute / hour).

Il.  Use information from parts (b)(i) and (ii) to calculate the wave speed.
Use the equation:

wave speed = wavelength x frequency [2]

5= 25

Wave speed = Zdj m/s

(c) The speed of the wave remains constant but its frequency is doubled.
A student draws a diagram of the expected wave. It is shown below.

10?}'5:7?""‘ HHH XA
!‘ - f\_r e 5 thas
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st R
\ & il i

, ‘ Distance (m)
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o y B R N “if " = A ’“;:‘:
d\‘.fl_,a,_, ;4*;'*¥:::4/T'wj- \ =

I
-10 AV I N

e
4

Explain whether you agree with the student’s diagram of the wave. [2]
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Sticky Note

Both selections are correct, there is no sanction or loss of marks for circling rather than underlining. 



Sticky Note

The correct values of 3, from part b(i)III, and 7.5 are substituted into the equation and the correct wave speed calculated. Two marks.  



Sticky Note

This candidate recognises that if the frequency has doubled, the number of waves shown on the diagram will also double. Two marks. 
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Examiner
[
2. The diagram shows regions of the electromagnetic (em) spectrum. o
The regions are in order.
radio waves | microwaves | infra-red | visible light | ultraviolet X-rays ga:g;r;]a
(@) Tick (v) the three correct statements. [3]
The frequency of em waves decreases from radio waves to gamma rays.
All em waves travel at the same speed in a vacuum.
Gamma rays can be emitted from radioactive materials.
The wavelength of em waves decreases from radio waves to gamma rays.
Radio waves, microwaves, infra-red and visible light are all ionising radiations.
All em waves are longitudinal.
(b) The graph below shows a wave diagram.
10
\‘ \
\
E 5 / \
J
5
E I ~
8 "o\ 1 [ 2 3 4 5 6
© R
a \ Distance (m)
2 / /
D _5 \ \
J
-10
Use the following values to answer the questions below. You may use each value
once, more than once or not at all.
2 3 5 6 10
(i) I. State the amplitude of the wave. . m 1]
II. State the number of complete waves shown. . . waves [1]
[ll. State the wavelength of the wave. . m 1]
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(ii) I.  Complete the following sentences by underlining the correct phrase in each
bracket. [2]

The wave has a frequency of (7.5Hz / 7.5cm/s |/ 7.5cm).

This means 7.5 waves pass a point each (second / minute / hour).

II.  Use information from parts (b)(i) and (ii) to calculate the wave speed.
Use the equation:

wave speed = wavelength x frequency [2]

Wave speed = ... m/s
() The speed of the wave remains constant but its frequency is doubled.
A student draws a diagram of the expected wave. It is shown below.
10
\ / \ / \ /
I ] ]
| | ‘\ | | | |
E ° -
<
8
8 % 1 2 3 4 5 6
= 41—+ttt ] Distance (m)
e s | \ \
| | | | \ | |
| | J
\ / \ / \ [ \
-10
Explain whether you agree with the student’s diagram of the wave. 2]

12

07

© WJEC CBAC Ltd. (3420U10-1) Turn over.

3420U101

07

Examiner
only





		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page








Examin
3. Kylie carries out an experiment, in class, to measure the density of a liquid. Y
She places an empty measuring cylinder on a balance and pours the liquid into it.
She records the reading from the balance for different volumes of liquid.
Her results are shown in the table and on the graph.
Volume of liquid Reading on balance
(em?) ()
20 44
40 68
60 92
80 116
100 140
; A
Reading on 140f—— —r—
balance (g) e = 1
1201
100
804 —
60 s ;T‘i
i
40 f I f
20— -
M il HE
0 20 40 60 80 100
Volume of liquid (cm?®)
Use the information above to answer the following questions.
(a) State the mass of the empty measuring cylinder. ’2.() g [1]
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Examiner
(b) Calculate the mass of liquid in the measuring cylinder when its volume is 100 cm®.  [2] =

M,Ov mase OF Meas
CU’."\JJH' ”*O“?-O'.—. i

Mass of liquid= . 12.0 . e @
(c) Use an equation from page 2 to calculate the density of the liquid that Kylie used and

state the unit of your answer. [3]

Deas: by = Mass 5
\/Ulumc
Density = ’C.M _____
Unit = \ljlz. m3..
6
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TExamin
; ’ X : : — only
3. Kylie carries out an experiment, in class, to measure the density of a liquid.

She places an empty measuring cylinder on a balance and pours the liquid into it.
She records the reading from the balance for different volumes of liquid.
Her results are shown in the table and on the graph.

Volume of liquid Reading on balance
(em?) @
20 44
40 68
60 92
80 116
100 140

Reading on 1401
balance (g)

T

120 "2 a1

oo T —

801~

60 .': ’ | i _
Wi = B e

2of———

Volume of liquid (cm?®)

Use the information above to answer the following questions.

(@) State the mass of the empty measuring cylinder. Q..Q g 11
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(b)

©

Calculate the mass of liquid in the measuring cylinder when its volume is 100 cm?®.

3 [
e mags B ERO0 Ny o 1

Wy ceing
‘?—Cﬁass of liquid = . \(2'0

Use an equation from page 2 to calculate the density of the liquid that Kylie used and
state the unit of your answer.

Denuing T thass
NO \U'JQ

\20

Jea % | T Density = R % TS,

(2]

- g

(3]

Examiner
] only

Nl ~

—

Jazgurot
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Examim
|
3. Kylie carries out an experiment, in class, to measure the density of a liquid. -
She places an empty measuring cylinder on a balance and pours the liquid into it.
She records the reading from the balance for different volumes of liquid.
Her results are shown in the table and on the graph.
Volume of liquid Reading on balance em?
(em®) © 100
20 44 80
40 68
60 92 20
80 116
100 140
Reading on 140“ T
balance (g) ! l :
120 ”’l;;;: -
i
100f— i
e
B
80— i t
204 0 1
S i |
ofEEEE T T 1
0 20 40 60 80 100
Volume of liquid (cm?>)
Use the information above to answer the following questions.
(a) State the mass of the empty measuring cylinder. ZO g 11
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Examiner
(b) Calculate the mass of liquid in the measuring cylinder when its volume is 100 cm®.  [2] "™
Mass of liquid =. l ‘6 BSOS « |
(c) Use an equation from page 2 to calculate the density of the liquid that Kylie used and
state the unit of your answer, [3]
16 _zure
100
Density = \\6
6
09 © WJEC CBAC Lid. (3420010-9) Turn over.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
3. | (a) 20 [g] 1 1 1 1

(b) 140 (1) — 20 (ecf) 1

=120 [g] (1) 1 2 2 2
c 120ecf
© Substitution: Q) 1

=1.2(1) 1

Unit = g/cm?3 (1) 1 3 2 3

Question 3 total 3 3 0 6 5 6

© WJEC CBAC Ltd.
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Examin
3. Kylie carries out an experiment, in class, to measure the density of a liquid. Y
She places an empty measuring cylinder on a balance and pours the liquid into it.
She records the reading from the balance for different volumes of liquid.
Her results are shown in the table and on the graph.
Volume of liquid Reading on balance
(em?) ()
20 44
40 68
60 92
80 116
100 140
; A
Reading on 140f—— —r—
balance (g) e = 1
1201
100
804 —
60 s ;T‘i
i
40 f I f
20— -
M il HE
0 20 40 60 80 100
Volume of liquid (cm?®)
Use the information above to answer the following questions.
(a) State the mass of the empty measuring cylinder. ’2.() g [1]
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Sticky Note

Correct value taken from the graph. One mark. 





Examiner
(b) Calculate the mass of liquid in the measuring cylinder when its volume is 100 cm®.  [2] =
M,Ov mass OF Me"‘Jurﬁ;
Colinder 0-20=
Mass of liquid= . 12.0 . e @
(c) Use an equation from page 2 to calculate the density of the liquid that Kylie used and
state the unit of your answer. [3]
Deas: by = Mass 5
\/Ulumc
Density = ?’kﬂf ....... “sfgm
Unit = \ljlz. 3.
6

09
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Sticky Note

Correct use of the graph or table to recognise 140 g as the mass of the measuring cylinder and 100 cm3 of liquid and correctly subtracting the mass of the empty measuring cylinder from part (a). Two marks. 



Sticky Note

Correct equation selected but the incorrect values substituted. No marks for 1.4. 
The correct substitution would be 120/100 = 1.2. 



Sticky Note

The correct unit for density is stated. One mark. 
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TExamin
; ’ X : : — only
3. Kylie carries out an experiment, in class, to measure the density of a liquid.

She places an empty measuring cylinder on a balance and pours the liquid into it.
She records the reading from the balance for different volumes of liquid.
Her results are shown in the table and on the graph.

Volume of liquid Reading on balance
(em?) @
20 44
40 68
60 92
80 116
100 140

Reading on 1401
balance (g)

T

120 "2 a1

oo T —

801~

60 .': ’ | i _
Wi = B e

2of———

Volume of liquid (cm?®)

Use the information above to answer the following questions.

(@) State the mass of the empty measuring cylinder. Q..Q C 11
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Sticky Note

Correct value taken from the graph. One mark. 





(b)

©

Calculate the mass of liquid in the measuring cylinder when its volume is 100 cm®.  [2]

fooc P
/M.ma QS&' {,f\{”\‘j ~3l:’§
‘L%assofllqwdf \(2'0 . g

Use an equation from page 2 to calculate the density of the liquid that Kylie used and
state the unit of your answer. [3]

Da gy R < MG
NO \U'JQ

\20

Jea % | T Density = Woe o
\ Qo Unit = Q.\l\s ................

]Exammev

only

Nl ~

—

Jazgurot
o8

09
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Sticky Note

Correct selection of 140 g using the graph or table and subtraction of the mass of the empty measuring cylinder from part (a). Two marks. 



Sticky Note

Correct substitution into the density equation to give the correct value of 1.2 for the density. Two marks. 



Sticky Note

cm3 is not the correct unit for density. What is the correct unit? 



Sticky Note

g/cm3
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Examim
|
3. Kylie carries out an experiment, in class, to measure the density of a liquid. -
She places an empty measuring cylinder on a balance and pours the liquid into it.
She records the reading from the balance for different volumes of liquid.
Her results are shown in the table and on the graph.
Volume of liquid Reading on balance em?
(em®) © 100
20 44 80
40 68
60 92 20
80 116
100 140
Reading on 140“ T
balance (g) ! l :
120 ”’l;;;: -
i
100f— i
e
B
80— i t
204 0 1
S i |
ofEEEE T T 1
0 20 40 60 80 100
Volume of liquid (cm?>)
Use the information above to answer the following questions.
(a) State the mass of the empty measuring cylinder. ZO g 11
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Sticky Note

Correct value taken from the graph. One mark. 
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Examiner
(b) Calculate the mass of liquid in the measuring cylinder when its volume is 100 cm®.  [2] "™
Mass of liquid =. l ‘6 BSOS « |
(c) Use an equation from page 2 to calculate the density of the liquid that Kylie used and
state the unit of your answer, [3]
16 _zure
100
Density = \\6
6
09 © WJEC CBAC Lid. (3420010-9) Turn over.



Sticky Note

Correct use of the graph or table to recognise 140 g as the mass of the measuring cylinder and 100 cm3 of liquid but the mass of the empty measuring cylinder from part (a) has not been subtracted. One mark. 




Sticky Note

Although the value of the mass of liquid in part (b) is incorrect, the values of mass from part (b) and the volume have been correctly substituted into the density equation and used to calculate the density with the correct unit. Three marks, error carried forward. 



summeg

Sticky Note

Unmarked set by summeg



summeg

Sticky Note

Unmarked set by summeg
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Examiner
. . . . . - only
3. Kylie carries out an experiment, in class, to measure the density of a liquid.

She places an empty measuring cylinder on a balance and pours the liquid into it.
She records the reading from the balance for different volumes of liquid.
Her results are shown in the table and on the graph.

Volume of liquid Reading on balance
(cm®) )
20 44
40 68
60 92
80 116
100 140

Reading on 140“
balance (g)

N

N

120

N\

100

N

N

80

N

N

60

N

40

N

N

20

0 20 40 60 80 100

Volume of liquid (cm3)

Use the information above to answer the following questions.

(@) State the mass of the empty measuring cylinder. ... g 1]

08
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(b)

(©)

Calculate the mass of liquid in the measuring cylinder when its volume is 100 cm3.  [2]

Mass of liquid = ...l g

Use an equation from page 2 to calculate the density of the liquid that Kylie used and
state the unit of your answer. [3]
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1Examine
I
5. The National Grid includes a large network of cables that connects power stations to homes. i

(a) Describe the purpose of transformers A and B in the National Grid.

Include in your answer:

« how electrical energy is transmitted efficiently
* how electrical energy is transferred safely to homes. [6 QER]

TYa.c.x&GcC"\cr .. - d"ox 9e5. e ] u“‘z«ge, —ond
Cucrenr  Whilsk mh. “\( ’\alrvom Yeid. Cables.......

e Volkege bmﬂ high " God.. 0ot Cenm..

Lmn:g}{d\ Vol J-u.g e OmAmra.ch }‘L( ......
er;m. B0 ib 05 Satec. b use.. Reiical
Q\Lfﬁ‘j )WMU C«JSOH«L ............. pr'mud .........
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Examiner
(b) Some houses have solar panels on their roof. only
They produce electricity.
Explain why these houses are still connected to the National Grid. [2]
Sa .......... sf ............ ;P l\.omk.(?wo.q.r P c.r)ka.c-; Yoo ek

ef\e{jj }'Lcy N 57T, | S, . lx\c,l« O }‘LL .....
gr‘l b oo wsed by Oter g 2 1 T

(c) A housing development of 20 new houses needs to be connected to the National Grid.
Each house requires a maximum current of 60A.

(i) Calculate the total current needed if all 20 houses are using the maximum current.
(1
20 Ypo=\1wo

Total current = ]'LOO A
(i) The mains voltage in the houses is 230Va.c.
I.  Use the equation:
power = voltage x current

to calculate the maximum total power supplied to the 20 houses. [2]

L30 Ko = 13800

Maximum power = . |3800 W

Il.  Convert your answer for the maximum power into kW. 1

Maximum power = !&3 .. KW

13g0c
‘OOO 12
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JExamim
only

5. The National Grid includes a large network of cables that connects power stations to homes.

(a) Describe the purpose of transformers A and B in the National Grid.
Include in your answer:

» how electrical energy is transmitted efficiently
* how electrical energy is transferred safely to homes. [6 QER]

T oS ol nen S VP e
CValkomy uk . (Lhwen One Luttens...
ea o ELanSPalt u\ A0S Mo Cadol
oMot 15 CtS  Down. b Vgl
AL UMY e UL SO KD
A W\ BLM’L ............... Unean... WW(}\UV&&
/r{\\bv) MY _CoteMkmN [ ofley

A d - ’oé(mg,

O boo (o,

S N\UUW o
SN AN ML A

o L (;&Agfﬂ(\’\w, :
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W U gk N A M ok

(c) A housing development of 20 new houses needs to be connected to the National Grid.
Each house requires a maximum current of 60A.

(i) Calculate the total current needed if all 20 houses are using the maximum current.

Jo ko = (7200 "

Total current = /200 A
(i) The mains voltage in the houses is 230Va.c.
I. Use the equation:
power = voltage x current
to calculate the maximum total power supplied to the 20 houses. [2]

1750X 1200 -1 Y000

Maximum power =(),/\FéOOO w

Il. Convert your answer for the maximum power into kW, 1]

e 0 Maximum power = 7/’76 kW
/L/\ (7000/.\(}0 - 10

Examiner
(b) Some houses have solar panels on their roof. i
They produce electricity.
Explain why these houses are still connected to the National Grid. [2]

te/\
Sovite

12
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5. The National Grid includes a large network of cables that connects power stations to homes.

(@) Describe the purpose of transformers A and B in the National Grid.

Include in your answer:

* how electrical energy is transmitted efficiently
* how electrical energy is transferred safely to homes. [6 QER]

e)eumna\ ey S produed 0o powersandn I

PowsS iM0 0. 7SKp w frangermer 10 Siep wp e
wua,ge\w\evx?ocgwr\tome mmovw@n&pmcs
and IO o siep dowin o £ =l

0N Sends dhe RO energy Ao names
WE U G SHp (W ATChgaTvE 10 SiEp
0w € vonggeto ...... be_usl . safeu
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(b) Some houses have solar panels on their roof.
They produce electricity.
Explain why these houses are still connected to the National Grid.

ploQung. aemm 9
\

Y\OV\QS \(\%\f(l

(c) A housing development of 20 new houses needs to be connected to the National Grid.
Each house requires a maximum current of 60 A.

(i) Calculate the total current needed if all 20 houses are using the maximum current.

16 xe0 =100 !
Total current = \100 Do

(i) The mains voltage in the houses is 230Va.c.
I. Use the equation:
power = voltage x current

to calculate the maximum total power supplied to the 20 houses. [2]

150 % 1100 = 116660

Maximum power = L-]GOOO W

II.  Convert your answer for the maximum power into kW. [1]

Maximum power = 216 kW

1 5 © WJEC CBAC Ltd (3420U10-1) Turn over.
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

5 1@

Electrical energy is transferred from the power station to transformer A,
which is a step-up transformer. It increases the voltage and reduces the
current before passing it along the cables of the National Grid. Low
current reduces heat loss from the cables as they heat up less. This
makes the transfer of electrical energy more efficient.

At transformer B the voltage is decreased [and the current increased].
Transformer B is the step-down transformer. A low voltage in the homes
is safer than a high voltage.

5-6 marks

Detailed description of both 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

Detailed description of either efficiency or safety or limited descriptions
of both.

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.

1-2 marks

A limited description of either efficiency or safety.

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.

6
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(b)

To get electricity / acts as a back-up source (1)
When it is not sunny (or during the night) or when the panels don'’t
generate enough electricity (1)

Alternative:

Electricity can be fed back [into the National Grid] (1)

If it is very sunny or if the panels produce more electricity than is
needed (1)

Accept energy for electricity / sunlight is not reliable

Don’t accept solar panels aren’t reliable

(€)

(i)

20 x 60 = 1200 [A]

(ii)

Substitution: 230 x 1200 (ecf) (1)
= 276000 [W] (1)

Alternative:
Substitution: 230 x 60 (1)
13800 x 20 = 276 000 [W] (1)

276000 ecf

= 276 [KW]
1000

Question 5 total

© WJEC CBAC Ltd.
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1Examine
I
5. The National Grid includes a large network of cables that connects power stations to homes i

(a) Describe the purpose of transformers A and B in the National Grid.

Include in your answer:

how electrical energy is transmitted efficiently
how electrical energy is transferred safely to homes.

T(a'\sec("‘%t’ .. - d"oxbeﬁ HM.

Cocrene  Whilsk indie bhe Nebiossy 504 ........ %g_;.,.[,.;
p

La'\ﬂ)

[6 QER]

\f%sc—arm\mm . B .................. I

Lu..,e:g}{& \)oll-uje. ook Bogas  Catses M |

Currw Y ). Su(-e.r' ...... ho.. use . Rl
—‘9‘3 kOMU C«.JSOH‘Q—. ............. QPP"G'&‘(«J .........
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Polygonal Line

High voltage and low current is linked to transformer A but no explanation of how this is related to efficiency. 



Polygonal Line

Transformer B is linked to lower voltage and safety. 



Sticky Note

Quite a detailed description of safety but a very limited description of efficiency. Three marks. 

How does high voltage and low current improve efficiency? 
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Examiner
(b) Some houses have solar panels on their roof. only
They produce electricity.
Explain why these houses are still connected to the National Grid. [2]
Sa .......... sf ............ ;P l\.omk.(?wo.q.r P c.r)ka.c-; Yoo ek

ef\e{jj }'Lcy N 57T, | S, . lx\c,l« O }‘LL .....
gr‘l b oo wsed by Oter g 2 1 T

(c) A housing development of 20 new houses needs to be connected to the National Grid.
Each house requires a maximum current of 60A.

(i) Calculate the total current needed if all 20 houses are using the maximum current.
(1
20 Ypo=\1wo

Total current = ]'LOO A
(i) The mains voltage in the houses is 230Va.c.
I.  Use the equation:
power = voltage x current

to calculate the maximum total power supplied to the 20 houses. [2]

L30 Ko = 13800

Maximum power = . |3800 W

Il.  Convert your answer for the maximum power into kW. 1

Maximum power = !&3 KW

13g0c
‘OOO 12

15
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Sticky Note

One of the possible explanations given; electricity can be fed back into the National Grid when the panels produce more energy than is needed. Two marks. 

What is the alternative reason that the houses are still connected to the National Grid? 



Sticky Note

The maximum current for one house correctly multiplied by the number of houses. One mark. 



Sticky Note

Correctly calculated the power for one house. One mark. 
Multiplying this by 20 would give the power for 20 houses. 



Sticky Note

Correct conversion of W to kW. One mark. 
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TExamini
5. The National Grid includes a large network of cables that connects power stations to homes. s

(a) Describe the purpose of transformers A and B in the National Grid.
Include in your answer:

» how electrical energy is transmitted efficiently
« _how electrical energy is transferred safelytohomes. [6 QER]

Tl pnen A NS VP | b,
Lvgleoy QUL (400 oA Tne__ Lux(&m.......
e ElonSPole  a- MAGSS. P Grdoli
Sl 15 CtawS . Dawn b Valbos
LG AN e Luue/m S0 WS
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LTI T d ~helonse .
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Rectangle

Recognises that transformer A is a step-up transformer and B is a step-down transformer. 



Rectangle

High voltage and low current is linked to transformer A but no explanation of how this is related to efficiency. 




Rectangle

Transformer B is linked to lower voltage and safety. 



Sticky Note

Quite a detailed description of safety but a very limited description of efficiency. Four marks. 

How does high voltage and low current improve efficiency? 
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Examiner
(b) Some houses have solar panels on their roof. i
They produce electricity.
Explain why these houses are still connected to the National Grid. [2]

W U gk N A M ok

(c) A housing development of 20 new houses needs to be connected to the National Grid.
Each house requires a maximum current of 60A.

(i) Calculate the total current needed if all 20 houses are using the maximum current.

Jo ko = (7200 !

Total current = /200 A
(i) The mains voltage in the houses is 230Va.c.
I. Use the equation:
power = voltage x current
to calculate the maximum total power supplied to the 20 houses. [2]

1750X 1200 -1 Y000

Maximum power =(),/\FéOOO w

Il. Convert your answer for the maximum power into kW, 1]

e 0 Maximum power = 7/’76 N
/L/\ (7000/.\(}0 - 10

te/\
Sovite

12
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Sticky Note

One of the possible explanations given; the National Grid acts as a back-up source when the panels don't generate enough electricity. Two marks.

What is the alternative reason that the houses are still connected to the National Grid? 




Sticky Note

The maximum current for one house correctly multiplied by the number of houses. One mark. 



Sticky Note

Correct substitution of voltage and the total current from part (c)(i) to calculate the maximum power. Two marks. 



Sticky Note

Correct conversion of W to kW. One mark. 
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5. The National Grid includes a large network of cables that connects power stations to homes.

(@) Describe the purpose of transformers A and B in the National Grid.

Include in your answer:

* how electrical energy is transmitted efficiently
* how electrical energy is transferred safely to homes. [6 QER]

eheumi@ eno0u S Prooued i G power Sianen i
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Examine
Ol



Rectangle

This answer implies that transformer A is a step-up transformer and B is a step-down transformer. 




Polygonal Line

High voltage is linked to transformer A but no explanation of how this is related to efficiency. 




Rectangle

Transformer B is linked to lower voltage and safety. 



Sticky Note

Quite a detailed description of safety but a very limited description of efficiency. Three marks. 

How does high voltage improve efficiency? 
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Examiner

(b) Some houses have solar panels on their roof. o

They produce electricity.
Explain why these houses are still connected to the National Grid. [2]

ploQung. aemm 9
\

Y\OV\QS \(\%\f(l

(c) A housing development of 20 new houses needs to be connected to the National Grid.
Each house requires a maximum current of 60 A.

(i) Calculate the total current needed if all 20 houses are using the maximum current.

16 xe0 =100 !
Total current = \100 Do

(i) The mains voltage in the houses is 230Va.c.
I. Use the equation:
power = voltage x current

to calculate the maximum total power supplied to the 20 houses. [2]

150 % 1100 = 116660

Maximum power = L-]GOOO W

II.  Convert your answer for the maximum power into kW. [1]

Maximum power = 216 kW

12
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Sticky Note

No marks. There is no explanation of why the houses are still connected to the National Grid. 

One of the possible explanations is; the National Grid acts as a back-up source when the panels don't generate enough electricity. One of the possible explanations given; the National Grid acts as a back-up source when the panels don't generate enough electricity. Two marks.



Sticky Note

The maximum current for one house correctly multiplied by the number of houses. One mark. 



Sticky Note

Correct substitution of voltage and the total current from part (c)(i) to calculate the maximum power. Two marks. 



Sticky Note

Correct conversion of W to kW. One mark.
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5.

The National Grid includes a large network of cables that connects power stations to homes.

National Grid cables

Power station Transformer Transformer Homes
A B

(@) Describe the purpose of transformers A and B in the National Grid.
Include in your answer:

* how electrical energy is transmitted efficiently
* how electrical energy is transferred safely to homes. [6 QER]

14
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Examiner
[
(b) Some houses have solar panels on their roof. o
They produce electricity.
Explain why these houses are still connected to the National Grid. [2]
(¢) A housing development of 20 new houses needs to be connected to the National Grid.
Each house requires a maximum current of 60 A.
(i) Calculate the total current needed if all 20 houses are using the maximum current.
(1]
Total current= ... A
(i)  The mains voltage in the houses is 230V a.c.
I. Use the equation:
power = voltage X current
to calculate the maximum total power supplied to the 20 houses. [2]
Maximum POWEr = ..., w
II.  Convert your answer for the maximum power into kW. 1]
Maximum power = ... kW
12

15

© WJEC CBAC Ltd. (3420U10-1) Turn over.





		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page








16

B. The following apparatus can be used 1o investigate the rate of the reaction batween magnesium
and excess dilute hydrochloric acid,

F
= masuring cylindar

Fydragan

hydrochioric acid

TR U

The results abtained at two diffarant temperatures are shown bealaw.

highar tempearatune

——
—r

/"’f loweer tamperalure

-

Wolume of gas

Time from start of reaction

fa} Em=plain the results obtained at different tempearaturas in terms of particle theory. (3
....... A o hanex ﬁqu,r ,fﬂmpzfa!m padticdss mer {nd_str
A}.ﬁ ancreand ploed by Ancréoids. e f\"gm’nw ;
JacetSSfad. . collian s ., ey ey S Aa
rats 7’ 2opthon

16

BVIED CRAZ Lid 30LAD-A|






17

fB)  Explain the changs in rala over time, 2]

Toa Rabs . sk fo ot g T Mother s ppach .
e e Rt ont mroer . poahide cotisi i Fr geges.
Yhbon pinton T co pledenes ot Mo ind as ol o/
N mquhdm.f\%' bun v d o -

o) State one way of impraving the validity of the rasults obtained. Explain your answer.  [2]

Ao eoprece Mo validity . gtu. ned fe Raep e
yttrf?fmkm My sppne %ﬂw 09 butn dof pasiiantl

Ekamings
enly

a  ths o alye a{(m o Cad a’ sty |
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TjExXmmine
I
fd) The equation jor the raachon taking place is as follows. e

Mg + 2HCI — MgCly, + H,

(i} Irthe experiment. 0.445 g of magnesium was used.
Calculate the mess of hydrogen that will be produced during the reaction. 3]
Al =24 AHI=1

0 44S
=1

Ny = D-01F646X2

> ©-0370%3

Mass= 90373
{ily  Itis known that one mole of gas has a volume of 24dm.

Use the equation below to caleulate the volume of hydrogen produced. [£]

volume of gas

24

number of males =

R T —
@ &Y

/a":."/,/ Wolume = ng DL' T dmﬁé
au

ool xoH

i2

—
-

18
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JExamine

8. The following apparatus can be used to investigate the rate of the reaction between magnesium
and excess dilute hydrochloric acid.

=
= measuring cylinder

hydrogen

hydrochioric acid

magnesium

The results obtained at two different temperatures are shown below.

higher temperature
: B
‘G /’(
g // lower temperature
|
Time from start of reaction

(g} Explain the results obtained at different temperatures in terms of particle theory.

44~aMz’1¢@; Lynpusatase. . posicss et festac,

Y SocelSSfed. . collisions . P acreedls A@

only

3]

16

OVUEC CRAC LY {3410UAD-Y|




Sticky Note

3 marks.  The effect of temperature clearly explained using particle theory.
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fh)  Explain the changs in rate over time, [2]

Tho Rabs skt o gont 8 B Mothon oo ppgch

.Mﬂ{p{ o8 st ot oo poaice cotlsiin b ceted.

wibi el piederes ot Mo ind as ol of

Mo mqussiac hos bpunvind -

(¢} State one way of imgraving tha validity of the results obtained. Explain your answer.  [2]

—Ao_ienprace Mo validity . gou ned b Rep e .

. /t(r(fF-Uﬁkm ,Hu So dnding by oy peciaans
L s o alse a{(m T (a2, G?M Moy

l‘Em‘l"H!’

only
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Bb: 1
Bc: D



Sticky Note

1 mark awarded for the idea of reactant being used up.



Sticky Note

No marks as candidate is referring to the control of variables rather than the improving the quality of results obtained.





18

JExmmine
(d) The equation for the raaction taking piace is as follows. e
Mg + 2HCI —— MgCl, + H,
(i) In the experiment. 0.445 g of magnesium was used.
Calculate the mass of hydrogen that will be produced during the reaction. 3]
AlMg) =24 AfH)=1
0 44S
=
Nob> - 9.013646X2 @

- ©.0370%%

Mass = 0 0 37 ‘ 9
(i) Itis known that one mole of gas has a volume of 24dm?”.
Use the equation below to calculate the volume of hydrogen produced. [2]
number of moles = W
O-RT) 2 —
QY
3
Jk Volume =, ng OL‘ e G
L
MY 2 o011l xaf
12
-
18 © WIEC CBAT L. AEIADAY

&di: 3
&dii: 0



Sticky Note

3 marks for correctly calculating the mass produced.  Workings clearly shown.



Sticky Note

No marks awarded.  The candidate incorrectly used mass rather than number of moles to calculate the volume.











