wjec WIJEC 2022 Online Exam Review

cbac

GCSE PHYSICS UNIT 2 3420UBO-1

All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
la 6755 1.3 1.2 3 42.6 93.6
1bi 7130 0.8 0.4 1 80.4 98.8
1bii 6973 1.1 0.7 2 55.8 96.6

1biii 7002 0.6 0.7 2 315 97
lci 7186 2.9 1.1 4 72.4 99.6
1cii 6858 1 0.9 2 47.6 95
2ai 7215 2 0.2 2 98.2 100
2aii 7192 0.7 0.5 1 65 99.7
2aiii 6976 0.6 0.5 1 64.3 96.7
2b 7082 0.9 0.9 2 46.7 98.1
3a 6879 1.1 1.2 3 36.9 95.3
3bi 6924 1.1 0.8 2 55.4 95.9
3bii 7087 0.5 0.6 2 25.9 98.2
4ai 7214 2.3 0.7 3 76.4 100
4aii 7200 1.2 0.6 2 60.5 99.8
4aiii 7181 1.7 0.6 2 83.3 99.5
4aiv 7014 0.7 0.9 2 33 97.2
4b 7113 0.7 0.6 2 36.5 98.6
5a 6779 0.8 0.9 3 25.8 93.9
Sb 6916 2.1 1.5 4 53.3 95.8
6ai 7101 1.7 1.3 3 56.7 98.4
6aii 7082 2.3 1 3 78.3 98.1
6b 7138 0.9 1 3 30.7 98.9
7a 7009 2.5 14 6 41.1 97.1
7bi 6907 1 1.4 3 33.4 95.7
7bii 7130 0.5 0.7 2 24.3 98.8
7biii 7005 1.7 1.3 3 56.2 97.1
8a 6414 0.7 0.8 2 36.7 88.9
8b 7137 2.8 1.1 4 70.9 98.9
8c 6763 1 1 2 51.9 93.7
8d 6666 1.6 1.4 4 40 92.4
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3. Nuclear fusion can take place in a fusion reactor.

(@) Deuterium is one isotope of hydrogen, H, which consists of 1 proton and 1 neutron.
Tritium is another isotope of hydrogen which consists of 1 proton and 2 neutrons.

In one nuclear fusion reaction, deuterium and tritium undergo nuclear fusion to form
helium, He, and one neutron.

Produce a balanced nuclear equation for the fusion of deuterium and tritium. [3]

&

(b) (i) Explain why nuclear fusion is difficult to achieve on Earth. [2]
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(i) One advantage of nuclear fusion compared to nuclear fission is that it doesn't
produce radioactive waste.

State two reasons why radioactive waste is difficult to store safely. 2]
Radicackve wotfe v Sl onlk -}Osfore T T S
ok "Bdodion and . couse. Iovge. el
Lohsasters | da oo MEF ek do. mewne..ond. dhas. ...
Lo be . stored. on.o.Safe. plact. sunowy From humeng>

08

© WIEC CBAC Lid (3420UB0-1)

Examiner
only






		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page








3. Nuclear fusion can take place in a fusion reactor.

(@) Deuterium is one isotope of hydrogen, H, which consists of 1 proton and 1 neutron.
Tritium is another isotope of hydrogen which consists of 1 proton and 2 neutrons.

In one nuclear fusion reaction, deuterium and tritium undergo nuclear fusion to form
helium, He, and one neutron.

Produce a balanced nuclear equation for the fusion of deuterium and tritium. [3]
2 3 % |
;H + \H G — : LHQ e sroR 0T 00 ............
(b) (i) Explain why nuclear fusion is difficult to achieve on Earth. [2]
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(i) One advantage of nuclear fusion compa?ed to nuclear fission is that it doesn't
produce radioactive waste.

State two reasons why radioactive waste is difficult to store safely. 2]
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3. Nuclear fusion can take place in a fusion reactor.

(a) Deuterium is one isotope of hydrogen, H, which consists of 1 proton and 1 neutron.
Tritium is another isotope of hydrogen which consists of 1 proton and 2 neutrons.

In one nuclear fusion reaction, deuterium and tritium undergo nuclear fusion to form
helium, He, and one neutron.

Produce a balanced nuclear equation for the fusion of deuterium and tritium. [3]
1

(b) (i) Explain why nuclear fusion is difficult to achieve on Earth. [2]
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(i) One advantage of nuclear fusion compared to nuclear fission is that it doesn't
produce radioactive waste.
State two reasons why radioactive waste is difficult to store safely. [2]
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3. | (a)

‘H+3H > jHe+,n

H-2 and H-3 correct (1)

Neutron symbol correct (1)

He-4 correct (1)

If all numbers correct but on the RHS of letters then award 2 marks
If symbols are correct but LHS and RHS reversed award 2 marks

=

(b)

(i)

Any 2 x (1) from:

- Need [very] high temperatures / energy

- Need high pressures

- Difficult to contain

- Atoms need enough energy to combine / atoms need to get close
enough

(ii)

Long half-life / dangerous (or radioactive) for long periods of time /
takes a long time to decay (1)
Highly ionising / penetrating (1)

Question 3 total
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3. Nuclear fusion can take place in a fusion reactor.

(@) Deuterium is one isotope of hydrogen, H, which consists of 1 proton and 1 neutron.
Tritium is another isotope of hydrogen which consists of 1 proton and 2 neutrons.

In one nuclear fusion reaction, deuterium and tritium undergo nuclear fusion to form
helium, He, and one neutron.

Produce a balanced nuclear equation for the fusion of deuterium and tritium. [3]

&

(b) (i) Explain why nuclear fusion is difficult to achieve on Earth. [2]
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(i) One advantage of nuclear fusion compared to nuclear fission is that it doesn't
produce radioactive waste.
State two reasons why radioactive waste is difficult to store safely. 2]
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Sticky Note

The candidate has attained all 3 marks here for a correctly balanced equation. They have used a lower case n for the neutron and all numbers are to the left of the symbols. 



Sticky Note

This attains only 1 mark for identifying that lots of energy is required but the answer is not further developed to explain why.



Sticky Note

This answer gains no credit as the candidate does not identify why it is difficult to store in terms of the properties of the radiation emitted or the half-lives of the isotopes within the waste. 
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3. Nuclear fusion can take place in a fusion reactor.

(@) Deuterium is one isotope of hydrogen, H, which consists of 1 proton and 1 neutron.
Tritium is another isotope of hydrogen which consists of 1 proton and 2 neutrons.

In one nuclear fusion reaction, deuterium and tritium undergo nuclear fusion to form
helium, He, and one neutron.

Produce a balanced nuclear equation for the fusion of deuterium and tritium. [3]
2 3 % |
;H + \H G — : LHQ e sroR 0T 00 ............
(b) (i) Explain why nuclear fusion is difficult to achieve on Earth. [2]
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(i) One advantage of nuclear fusion compa?ed to nuclear fission is that it doesn't
produce radioactive waste.

State two reasons why radioactive waste is difficult to store safely. 2]
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Sticky Note

The candidate has attained all 3 marks here for a correctly balanced equation. They have used a lower case n for the neutron and all numbers are to the left of the symbols. 



Sticky Note

The candidate has identified that high temperature and pressure are required so attains both marks. 




Sticky Note

A thorough answer which addresses both the penetrating nature of the radiation and the fact that it remains radioactive for thousands of years. 
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3. Nuclear fusion can take place in a fusion reactor.

(a) Deuterium is one isotope of hydrogen, H, which consists of 1 proton and 1 neutron.
Tritium is another isotope of hydrogen which consists of 1 proton and 2 neutrons.

In one nuclear fusion reaction, deuterium and tritium undergo nuclear fusion to form
helium, He, and one neutron.

Produce a balanced nuclear equation for the fusion of deuterium and tritium. [3]
1

(b) (i) Explain why nuclear fusion is difficult to achieve on Earth. [2]
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(i) One advantage of nuclear fusion compared to nuclear fission is that it doesn't
produce radioactive waste.
State two reasons why radioactive waste is difficult to store safely. [2]
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Sticky Note

The candidate has gained no credit here. They have placed all the numbers on the right hand side, the deuterium and tritium proton number and nucleon numbers are incorrect and they have not recalled the symbol for a neutron.



Sticky Note

The candidate has identified that high temperature and pressure are required so attains both marks. 



Sticky Note

The candidate has correctly identified that the long half-life is an issue but has not attained the second mark as they have not discussed the penetrating nature of radioisotopes. 
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3.  Nuclear fusion can take place in a fusion reactor.

(@) Deuterium is one isotope of hydrogen, H, which consists of 1 proton and 1 neutron.
Tritium is another isotope of hydrogen which consists of 1 proton and 2 neutrons.

In one nuclear fusion reaction, deuterium and tritium undergo nuclear fusion to form
helium, He, and one neutron.

Produce a balanced nuclear equation for the fusion of deuterium and tritium. [3]
.............................. + - +
(b) (i) Explain why nuclear fusion is difficult to achieve on Earth. [2]

(i)  One advantage of nuclear fusion compared to nuclear fission is that it doesn’t
produce radioactive waste.
State two reasons why radioactive waste is difficult to store safely. [2]
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7. (a) State Newton's three laws of motion and explain how they each apply to the motion of
skydivers from when they first jump from a plane until they first reach terminal speed.
[6 QER]
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16

(b) The velocity-time graph below shows the motion of a skydiver.

A tangent has been drawn at 5 seconds.
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Examiner
(i) Acceleration can be calculated by measuring the gradient of a velocity-time graph. o
Calculate the acceleration of the skydiver at 5s by using the tangent shown. (3]
radiont = "_\X - AM . o Gt L Y z
9 = S B M5 6
. C G
4\,'_ SL\"B '—‘l//
=456 Z =4
Acceleration= 4 - 54 m/s?
(i) Describe how the acceleration changes over the 25s shown. [2]
breon (857

By fhe ffs‘r 65 xeed f‘m.......)%\’d},u&’,‘. actllesates Yo
__...Q..,,.O.{Mfcrb]cj....r.».'et‘!..t. ...... and 8¢ 65 s ceuthes o woSung.. tconined Velacity

e85 o0, Rmains. 0 DOy ap.Fe 2D 9 LondS:

(i)  Use the graph and an equation from page 2 to estimate the distance travelled by

14

the skydiver in the first 5s. (3]
L =o wtVv
X = g =5y
v —
C\ e 5 = @ ;’ > ) . »C')
Ls5
Distance travelled = . &L.°2. m
1 ® WJEC CBAC Lid (3420UB0-1) Turn over.
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7. (a) State Newton's three laws of motion and explain how they each apply to the motion of

skydivers from when they first jump from a plane until they first reach terminal speed.
[6 QER]
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(b) The velocity-time graph below shows the motion of a skydiver.
A tangent has been drawn at 5 seconds.
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Examiner
I
(i) Acceleration can be calculated by measuring the gradient of a velocity-time graph. "

Calculate the acceleration of the skydiver at 5s by using the tangent shown.  [3]

p

ime
3y
I 1
5 ; %
Acceleration = ... ... mls?
(i) Describe how the acceleration changes over the 25s shown. [2]

Qree the 25; acceleretion  decreasingly (ncreases o unt:]
[§5  recond/ «/I‘f/r r’/‘c_ JJJM/

(i) Use the graph and an equation from page 2 to estimate the distance travelled by
the skydiver in the first 5s. [3]

J,‘{fallu s L:z 5 > g,s
= £2-5m

2
Distance travelled = .0 ... m

14

17
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7.

(@) State Newton's three laws of motion and explain how they each apply to the motion of
skydivers from when they first jump from a plane until they first reach terminal speed.
[6 QER]

NEWTON's. £irst. 1QW 1S tak 0N Coject TEmain's O ConStant...

\/e,{oc,m OO YESTUNIESS QN 8Uanal force usocmguwnw

103t the rESUITaN Lvce ¢ aD QoKL
S d_wcmg. ‘_reogmm.m. 1S T e wton'S Nird. (0w SOYS.-
i€ O looay. A exerts owforce onto oay B.then ooty B il
LAY QN cQUAaA NG OPPCeIE 11 OO 1000y, (32 LIOMAIND)......
thess. ooe. NO. euernOl. 0rcen. Acring - WNen +ne SKYAlivess. ..
First junnp.tne. ooty £0r. QGHNOENTOEMN. 1S INEAGN 1 COUSING, ...
Thenn 10 Gcceiestie: AS Hew aUerRIe , Qur (ESISTANCE. iNCACand..
Whicn AECTeaned. 1ne. BSUHANE £01@ ; COSING tnem 10........
QECRALKQAE . LNTIL edignt..ONQL QILIESISIANCR. Qe 6q L4
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(b)

A tangent has been drawn at 5 seconds.

Velocity (m/s)
A

The velocity-time graph below shows the motion of a skydiver.
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(i) Acceleration can be calculated by measuring the gradient of a velocity-time graph.
Calculate the acceleration of the skydiver at 5s by using the tangent shown.  [3]

15 = | 33-\\ -4y
| 5

Acceleration = Ll'q’ . mis?

(i) Describe how the acceleration changes over the 25s shown. 2]
From . O 7 |6 seconas. ACCeArastion  inoeoses. .
at.a.Qecrcosing raue - From 167 AS seconols

-

_____ (6 872 o € by o OO L O T 17 W o

(i) Use the graph and an equation from page 2 to estimate the distance travelled by
the skydiver in the first 5s. [3]

8
Distance travelled = 80&' 5 IS 1|

[T
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Question

Marking details

Marks available

AO1l

AO2

AO3

Total

Maths

Prac

7. | (a)

Indicative content:

Initially, only weight acts, there is a resultant force downwards and the
skydiver accelerates described by Newton’s second law, F = ma.

As the skydiver speeds up air resistance increases until the forces
balance.

Newton’s first law states that if the forces acting on a body are
balanced then it will remain in a constant state of motion, so the
skydiver travels at terminal speed.

Newton’s third law states that if a body A exerts a force on body B,
then body B exerts an equal and opposite force on body A. As the
skydiver exerts a force on the air, the air exerts an equal and opposite
force on the skydiver which is air resistance.

5-6 marks

Correctly states all 3 laws and correctly applies them to the motion.
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

Correctly states and applies 2 laws or does 3 partially.

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

Correctly states and applies 1 law or a partial treatment of 1 or 2.

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.

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 | Total | Maths | Prac
b [ -
(b) | (@) Gradient = G419 @)
(9.5-0.5)(2)
. 41
Gradient = — = 4.6 [m/s?] (1)
9 3 3 3
Accept range 4.6 + 0.3 [m/s?]
(i) [Acceleration] decreases (1)
to zero [at 15 s] (1) 2 2 1
(i) Distance travelled = area under line stated or implied or
X=1(Uu+v)t (1) 1
(% x 5 x 33) (1) 1
=82.5[m] (1) 1 3 3
Accept answers in the range 80-85 [m]
Question 7 total 4 0 0 14 7 0

© WJEC CBAC Ltd.
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7. (a) State Newton's three laws of motion and explain how they each apply to the motion of
skydivers from when they first jump from a plane until they first reach terminal speed.
[6 QER]
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Sticky Note

This work was awarded 6 marks. All 3 laws are correctly stated and they are clearly linked to the motion. It is also well-written. 
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(b) The velocity-time graph below shows the motion of a skydiver.

A tangent has been drawn at 5 seconds.

Velocity (m/s)
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Examiner
(i) Acceleration can be calculated by measuring the gradient of a velocity-time graph. o
Calculate the acceleration of the skydiver at 5s by using the tangent shown. (3]
radiont = "_\X - AM . o Gt L Y z
9 = S B M5 6
. C G
4\,'_ SL\"B '—‘l//
=456 Z =4
Acceleration= 4 - 54 m/s?
(i) Describe how the acceleration changes over the 25s shown. [2]
breon (857

.Sy the ffs‘r A6:S. dend . f‘m.......)%\’d},u&’,‘. acttlesates Gt

e85 o0, Rmains. 0 DOy ap.Fe 2D 9 LondS:

(i)  Use the graph and an equation from page 2 to estimate the distance travelled by

14

the skydiver in the first 5s. (3]
L =o wtVv
X = g =5y
v —
C\ e 5 = @ ;’ > ) . »C')
Ls5
Distance travelled = . &L.°2. m
1 ® WJEC CBAC Lid (3420UB0-1) Turn over.



Sticky Note

A correct calculation of the area under the line attaining all 3 marks. 



Sticky Note

1 mark of 2 awarded here, the candidate identifies the decreasing acceleration but does not state that it becomes zero. 



Sticky Note

There is a clear attempt at determining the gradient of the tangent and correctly calculates the acceleration so attained all 3 marks. 
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Examiner
7. (a) State Newton's three laws of motion and explain how they each apply to the motion of o
skydivers from when they first jump from a plane until they first reach terminal speed.
[6 QER]

/_ 4///“/ %' Il/c !1 /'Vc, e/ ﬁ(( u,// /4(/(4//4

—

antil ,;/,m/./m./

ve o//lmd/ }4 l((’/(/q/zcn-— ;l- Ml af ('dll

'fcc /f //(:///7
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ar /fc /cﬂl//d'ﬂl 16/(( rav; Jw fo i the Jame ///e(//m P
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Sticky Note

A confused and unclear reference to Newton's first law.



Sticky Note

A correct reference to Newton's second law.



Sticky Note

A correct statement of Newton's third law.



Sticky Note

The candidate here was awarded 2 marks. Much of the explanation is confused with a poor understanding of Newton's laws demonstrated. 
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(b) The velocity-time graph below shows the motion of a skydiver.
A tangent has been drawn at 5 seconds.
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Examiner
I
(i) Acceleration can be calculated by measuring the gradient of a velocity-time graph. "

Calculate the acceleration of the skydiver at 5s by using the tangent shown.  [3]

p

ime
3y
I 1
5 ; %
Acceleration = ... ... mls?
(i) Describe how the acceleration changes over the 25s shown. [2]

Qree the 25, accelerefion  decreasingly (ncreases wy wntl
[§5  recond/ «/I‘f/r r’/‘c_ JJJM/

(i) Use the graph and an equation from page 2 to estimate the distance travelled by
the skydiver in the first 5s. [3]

J,‘{fallu s L:z 5 > g,s
= £2-5m

2
Distance travelled = .0 ... m

14

17

© WJEC CBAC Lt (3420U80-1) Turn over.



Sticky Note

This was a commonly seen error - the candidate has not determined the gradient of the tangent but instead has selected a single pair of values so attains no marks. 



Sticky Note

Very confused wording here, the candidate appears to be describing the velocity and not the acceleration which is of course decreasing to zero. 



Sticky Note

3 marks awarded for the correct calculation of the area under the line in the first 5 s. 
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7.

(@) State Newton's three laws of motion and explain how they each apply to the motion of
skydivers from when they first jump from a plane until they first reach terminal speed.
[6 QER]

NEWTON's. £irst. 1QW 1S tak 0N Coject TEmain's O ConStant...

\/e,{oc,m OO YESTUNIESS QN 8Uanal force usocmguwnw

gt the TESUIAM rce oF an Qo -
S d_wcmg. ‘_reogmm.m. 1S T e wton'S Nird. (0w SOYS.-
i€ O looay. A exerts owforce onto oay B.then ooty B il
LAY QN CQUAaA NG OPPCeIE 11 OO 1000y, (32 LIOMAIND)......
thess. oue. NO. SUernOA 40rcen. AGing - nen +ne SKYAivess. ..
First junnp.tne. ooty £0r. QGHNOENTOEMN. 1S INEAGN 1 COUSING, ...
Thenn 10 Gcceiestie: AS Hew aUerRIe , Qur (ESISTANCE. iNCACand..
Whicn AECTeaned. 1ne. BSUHANE £01@ ; COSING tnem 10........
QECRALKQAE . LNTIL edignt..ONQL QILIESISIANCR. Qe 6q L4

anct They. reach ferminad. SPeect (Wherc. #ﬁyfax!m@ .......

CONSXYONA FQAC et
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only
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Sticky Note

The candidate has correctly stated both the first and third laws. 



Sticky Note

Despite the error here in stating that the parachutist decelerates, rather than the acceleration decreasing, the candidate has made a reasonable attempt to describe the motion. 
The candidate was awarded 3 marks. To improve their answer there needed to be a clearer link between the laws and the description of the motion. 
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(b)

A tangent has been drawn at 5 seconds.

Velocity (m/s)
A

The velocity-time graph below shows the motion of a skydiver.
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(i) Acceleration can be calculated by measuring the gradient of a velocity-time graph.
Calculate the acceleration of the skydiver at 5s by using the tangent shown.  [3]

15 = | 33-\\ -4y
| — 5 [

Acceleration = Ll'q’ . mis?

(i) Describe how the acceleration changes over the 25s shown. 2]
From . O 7 |6 seconas. ACCeArastion  inoeoses. .
at.a.Qecrcosing raue - From 167 AS seconols

-

_____ QLCeILrORO 48 L 00 S0 B s

(i) Use the graph and an equation from page 2 to estimate the distance travelled by
the skydiver in the first 5s. [3]

8
Distance travelled = 80&' 5 IS 1|

[T

D WJEC CBAC Lid (3420UB0-1) Turn over.

Examiner
only

14




Sticky Note

This is a clear attempt at determining the gradient of the tangent even though the extrapolated line is not shown on the graph. This attained all 3 marks. 



Sticky Note

This attained 1 mark for identifying that the acceleration is 0 from 16 s. The candidate has incorrectly stated that the acceleration increases not decreases. 



Sticky Note

A correct calculation of the area under the line attaining all 3 marks. 
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7. (a) State Newton’s three laws of motion and explain how they each apply to the motion of
skydivers from when they first jump from a plane until they first reach terminal speed.
[6 QER]

15
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(b) The velocity-time graph below shows the motion of a skydiver.
A tangent has been drawn at 5 seconds.

Velocity (m/s)
A

60
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N
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Time (s)
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(i) Acceleration can be calculated by measuring the gradient of a velocity-time graph.
Calculate the acceleration of the skydiver at 5s by using the tangent shown.  [3]

Acceleration = ... m/s?

(i) Describe how the acceleration changes over the 25s shown. [2]
(i)  Use the graph and an equation from page 2 to estimate the distance travelled by

the skydiver in the first 5s. [3]

Distance travelled = ... m

17
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8. This question is about momentum.

(a) State the principle of conservation of momentum. [2]

M“mbﬂ"u("{"e}l}lt Uiclual to Hae W“’“C#wmafhf ...... 10&'0?26/ ............
e O 09 tatesngl. foNULS. ALY .....

(b) A skateboarder of mass 35kg moving with a velocity of 2m/s catches and holds on to a
0.45kg rugby ball thrown directly towards him at 10 m/s.

" m=35kg m = 0.45kg
yv=+2m/s v==10m/s

o =D

Direction of positive velocity —

Use the equation:

momentum = mass X velocity

to calculate the total momentum of the skateboarder and the ball before the collision and
give the unit.

sporebmedes M
\0: N ,\)\,

px B3O9XZ = 70 kgt
{)’.‘ ™~
0= G-t~ 0 =~k SEHHS
70 -y T 65
Total momentum = (’C\(’

Unit=... . L\orx( S5

Exami:
only

18
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Examiner

(c) Use an equation from page 2 to calculate the velocity of the skateboarder after he -
catches the rugby ball. i ‘ [2]
0= oy | (o%i - =5teEs
NE W e | -$U 7672779
3545

Velocity = - 6 i m/s

(d) Tomos suggests that kinetic energy is conserved in this collision.
Explain, by using calculatlons whether or not you agree. Aftls

Use an equation from pa%e ‘ R e (4]
ez A s \ 1‘:6/%%
g = (57 )+ L pe = (4350 )
(& {0 45x 0’
B ke- La eerbiz>Td
KE = a2 J |

............ il o f;j;éCc, 381097 0 bneic 2 jv

Aok Lurneiyed and | 03@/61 Kt Tomnos...

END OF PAPER

12

AT
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8. This question is about momentum,
State the principle of conservation of momentum. [2]

(a)
[n & coffition or "//"""'J......?{./..‘f ...............................................................................................................

(b) A skateboarder of mass 365kg moving with a velocity of 2m/s catches and holds on to a
0.45kg rugby ball thrown directly towards him at 10m/s. el a }ic u'
k? .l" * ¢ "“’J

k{nv
"m=35 kg m= 01.85 ljg
y=-10m/s

v=+2m/s

= -

Direction of positive velocity ——

Use the equation:
momentum = mass X velocity

to calculate the total momentum of the skateboarder and the ball before the collision and
[4]

give the unit,

m‘mhthenf‘lM oF A"”

Msmenfum ,,f rﬁ:fl‘«u[v

= v I mxV

= 35 ,(2 - -[awnjo.:f_,
= 70 = -915

fetol before collidien = 745

Total momentum = ... 0> ...

© WJEC CBAC Lid (3420UB0-9)

18
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|Examiner
(c) Use an equation from page 2 to calculate the velocity of the skateboarder after he . w,
catches the rugby ball. [2] |
Mementam = >V |
7o 1Y vz P =654 |
B M —
3§ |
= ’10:4‘(;5__ =187 |
35

Velocity = ... éﬁ\,127 mis |
{
(d) Tomos suggests that kinetic energy is conserved in this collision. |

Explain, by using calculations, whether or not you agree.
Use an equation from page 2. [4]

V. ol
ku\(‘}ic ener Ac-vc”( M”‘“’” = masry veloa *7
J] 2 ¥ |
2
— 3 5>2
22V s
2
}M A ‘ = 70J
Finetic  enes i net conserved ar Fhe calltsion ir
............ e3P RTIRC FP AINO R Ear L s N N R0
faelartic, ,//.ctg"f.“ [ L not g, with Jomer
12

END OF PAPER =

19
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8. This question is about momentum.

(a) State the principle of conservatlon of momentum.

OM, .......... (0. po,r .......... les..... [Q[/IC& ........... /2&* ........ o m”]/\/b ........
spﬁf&dﬂtm ........... |

(b) A skateboarder of mass 35kg moving with a velocity of 2m/s catches and holds on to a
0.45kg rugby ball thrown directly towards him at 10 m/s.

" m = 35kg m = 0.45kg
v=+2m/s v=—10m/s

- =

Direction of positive velocity ——»

Use the equation:
momentum = mass X velocity

to calculate the total momentum of the skateboarder and the ball before the collision and
give the unit. [4]

25 X2=770 OS5 X 0
R
(O + -e7
AN

Total momentum = .. 49 ? %
Unit= .. kfy‘)/&j

Examine
only

18
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(c) Use an equation from page 2 to calculate the velocity of the skateboarder after he

catches the rugby ball. [2]
] - é S’/ S 2oy l )} 5 ﬁ

25, T /s

Velocity = .../ N s mis

(d) Tomos suggests that kinetic energy is conserved in this collision.
Explain, by using calculations, whether or not you agree.

Use an equation from page 2. 2 5 [4]
F - 2 ¥ 35x2°
K £ = 7 mv -3 =/

. . ) _A ~lo*
BSASHIAT, p e 2Ty

\

225

| 8

Ener 99

END OF PAPER

19
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Question

Marking details

Marks available

AO1l

AO2

AO3

Total

Maths

Prac

8. | (a)

[Total] momentum before [a collision] = [total] momentum after [a
collision] (1)
provided no external forces act (1)

(b)

35x2=70(1)

0.45 x [-]10 =[-]4.5 (1)
70-4.5=65.5(1)

kg m/s (1)

Award 2 marks for an answer of 74.5

=

e

(c)

Substitution: 65.5 (ecf) = 35.45 x v (1)
v =1.85[m/s] or 1.8477 [m/s] (1) Accept 1.8 [m/s]

ecfon 74.5 gives v = 2.1 [m/s] so award 2 marks

(d)

15 x 35 x 22 = 70 [J] OR %2 x 0.45 x 102 = 22.5 [J] (1)
KE before = 92.5 [J] ecf (1)

KE after = %2 x 35.45 x 1.852 (ecf) (1)

= 60.66 [J] (1)

Conclusion must be given to award full marks i.e. so KE not the same

so disagree
ecf on 2.1 [m/s] gives 78.17 [J]

Question 8 total

12

© WJEC CBAC Ltd.
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8. This question is about momentum.

(a) State the principle of conservation of momentum. [2]

M“mbﬂ"u("{"e}l}lt Uiclual to Hae W“’“C#wmafhf ...... 10&'0?26/ ............
e O 09 tatesngl. foNULS. ALY .....

(b) A skateboarder of mass 35kg moving with a velocity of 2m/s catches and holds on to a
0.45kg rugby ball thrown directly towards him at 10 m/s.

" m=35kg m = 0.45kg
yv=+2m/s v==10m/s

o =D

Direction of positive velocity —

Use the equation:

momentum = mass X velocity

to calculate the total momentum of the skateboarder and the ball before the collision and
give the unit.

sporebmedes M
\0: N ,\)\,

px B3O9XZ = 70 kgt
{)’.‘ ™~
0= G-t~ 0 =~k SEHHS
70 -y T 65
Total momentum = (’C\(’

Unit=... . L\orx( S5

Exami:
only

18
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Sticky Note

A correct statement of conservation of momentum attaining both marks.



Sticky Note

All 4 marks awarded; the candidate has identified that the momentum of the ball is negative and they have included a correct unit. 
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Examiner

(c) Use an equation from page 2 to calculate the velocity of the skateboarder after he -
catches the rugby ball. i ‘ [2]
0= oy | (o%i - =5teEs
NE W e | -$U 7672779
3545

Velocity = - 6 i m/s

(d) Tomos suggests that kinetic energy is conserved in this collision.
Explain, by using calculatlons whether or not you agree. Aftls

Use an equation from pa%e ‘ R e (4]
ez A s \ 1‘:6/%%
g = (57 )+ L pe = (4350 )
(& {0 45x 0’
B ke- La eerbiz>Td
KE = a2 J |

............ il o f;j;éCc, 381097 0 bneic 2 jv

Aok Lurneiyed and | 03@/61 Kt Tomnos...

END OF PAPER

12

AT
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Sticky Note

This equation work is done well. The rearranging is correct and the correct mass is used to attain the correct answer. 



Sticky Note

This is a clearly worked response. The candidate has compared the kinetic energy before and after the collision correctly and made a valid conclusion attaining full marks. 
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8. This question is about momentum,
State the principle of conservation of momentum. [2]

(a)
[n & coffition or "//"""'J......?{./..‘f .............................................................................................................

(b) A skateboarder of mass 365kg moving with a velocity of 2m/s catches and holds on to a
0.45kg rugby ball thrown directly towards him at 10m/s. el a }ic u'
k? .l" * ¢ "“’J

k{nv
"m=35 kg m= 01.85 ljg
y=-10m/s

v=+2m/s

= -

Direction of positive velocity ——

Use the equation:
momentum = mass X velocity

to calculate the total momentum of the skateboarder and the ball before the collision and
[4]

give the unit,

m‘mhthenf‘lM oF A"”

Msmenfum ,,f rﬁ:fl‘«u[v

= v I mxV

= 35 ,(2 - -[awnjo.:f_,
= 70 = -915

fetol before collidien = 745

Total momentum = ... 0> ...

© WJEC CBAC Lid (3420UB0-9)

18




Sticky Note

The candidate does not discuss momentum at all here so gets no credit. 



Sticky Note

Despite calculating the momentum of the ball to be -4.5 kg m/s, the candidate goes on to add + 4.5 kg m/s. The unit is correct so they attain 3 of the 4 marks. 
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|Examiner
(c) Use an equation from page 2 to calculate the velocity of the skateboarder after he . w,
catches the rugby ball. [2] |
Mementam = >V |
7o 1Y vz P =654 |
B M —
3§ |
= ’10:4‘(;5__ =187 |
35

Velocity = ... éﬁ\,127 mis |
{
(d) Tomos suggests that kinetic energy is conserved in this collision. |

Explain, by using calculations, whether or not you agree.
Use an equation from page 2. [4]

V. ol
ku\(‘}ic ener Ac-vc”( M”‘“’” = masry veloa *7
J] 2 ¥ |
2
— 3 5>2
22V s
2
}M A ‘ = 70J
Finetic  enes i net conserved ar Fhe calltsion ir
............ e3P RTIRC FP AINO R Ear L s N N R0
faelartic, ,//.ctg"f.“ [ L not g, with Jomer
12

END OF PAPER =

19
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Sticky Note

The candidate has forgotten to add the mass of the ball so gains no marks here. 



Sticky Note

The candidate has not determined total kinetic energy before or after the collision. They gained 1 mark for a correct calculation of kinetic energy. 
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8. This question is about momentum.

(a) State the principle of conservatlon of momentum.

afl{, .......... ... Po,r .......... les. [Q[/(C& .......... /&* ........ e m”]/\/b ........

(b) A skateboarder of mass 35kg moving with a velocity of 2m/s catches and holds on to a
0.45kg rugby ball thrown directly towards him at 10 m/s.

" m = 35kg m = 0.45kg
v=+2m/s v=—10m/s

- =

Direction of positive velocity ——»

Use the equation:
momentum = mass X velocity

to calculate the total momentum of the skateboarder and the ball before the collision and
give the unit. [4]

25 X2=770 OS5 X 0
R
(O + -e7
AN

Total momentum = .. 49 ? %
Unit= .. kfy‘)/&j

Examine
only

18
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Sticky Note

This is too vague to attain any marks. 



Sticky Note

All 4 marks awarded; the candidate has identified that the momentum of the ball is negative and they have included a correct unit. 
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(c) Use an equation from page 2 to calculate the velocity of the skateboarder after he

catches the rugby ball. [2]
] - é S’/ S 2oy l )} 5 ﬁ

25, T /s

Velocity = .../ N s mis

(d) Tomos suggests that kinetic energy is conserved in this collision.
Explain, by using calculations, whether or not you agree.

Use an equation from page 2. 2 5 [4]
F - 2 ¥ 35x2°
K £ = 7 mv -3 =/

. . ) _A ~lo*
BSASHIAT, p e 2Ty

\

225

| 8

Ener 99

END OF PAPER
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Sticky Note

This equation work is done well. The rearranging is correct and the correct mass is used to attain the correct answer. 




Sticky Note

Despite the negative sign shown alongside the kinetic energy of the ball (-22.5 J) the candidate subsequently correctly determines the total kinetic energy before the collision to be 92.5 J and makes a valid comparison with the kinetic energy after the collision, attaining all 4 marks. 
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8. This question is about momentum.

(@) State the principle of conservation of momentum. 2]

(b) A skateboarder of mass 35kg moving with a velocity of 2m/s catches and holds on to a
0.45kg rugby ball thrown directly towards him at 10 m/s.

'

m = 0.45kg
v=-=10m/s

-

Direction of positive velocity ——

Use the equation:
momentum = mass X velocity

to calculate the total momentum of the skateboarder and the ball before the collision and
give the unit. [4]

18
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(c) Use an equation from page 2 to calculate the velocity of the skateboarder after he
catches the rugby ball. 2]

VelocCity = ..., m/s

(d) Tomos suggests that kinetic energy is conserved in this collision.
Explain, by using calculations, whether or not you agree.
Use an equation from page 2. [4]

END OF PAPER
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