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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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4. A transformer supplies both a village and a business with electricity from the National Grid. The o

business and the village need electricity at different voltages so they are connected to different
numbers of secondary turns on the iron core of the transformer.

Iron core
— — A
g | -
E=——— 4 €+ 268turns  Village voltage 230 V
Input from == N
. . g 5 1
National Grid = <//>B .
132000V %g 9 ———1 500turns  {Business supply
- = mL_———— 8
= —
e —
154000 turns C

(@) Using an equation from page 2 and information from the diagram calculate the voltage
supplied to the business. [3]

business supply voltage = ... Vv

(b) During a severe storm the connections from the transformer are altered by a falling tree.
The village is now connected to A and C.

(i) Explain what effect, if any, this would have on the voltage supplied to the village.

[2]
(i) State the effect, if any, you would expect this to have on the village. [1]
(i)  Explain what effect, if any, this would have on the business. [2]
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(c) Describe how a transformer works. [3] o

11
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" 4. Atransformer supplies both a village and a business with electricity from the National Grid. The
‘business and the village need electricity at different voltages so they are connected to different
numbers of secondary turns on the iron core of the transformer.

Seconcluy
s
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Q H L'{ﬂﬂ()\‘;\{j

A
P 268tuns  Village voltage 230 V
Input from 7
National Grid B
132000V - : 500 turns Business Supp'y
C

(a) Using an equation from page 2 and information from the diagram calculate the voltage

supplied to the business. [3]
ﬁw = $pan 200 - .
ﬁ - b A Cags
— I . -
vy Ny - 132,000 - 658 E5
. S 74 -
(22,000 = '\S400 4235

26

= business supply voltage = 4/2%3 ......... V

(b) During a severe storm the connections from the transformer are altered by a falling tree.
The village is now connected to A and C.

(i) Explain what effect, if any, this would have on the voltage supplied to the village.

(2]
.:m..eﬁ.i...mo.uld ...... hcme_w..igu.4..,..s.mcuc’._...the_....v.o..l.ms,@., ..... &
W00l GO0 DO o
(i) State the effect, if any, you would expect this to have on the village. 1 i
,_V,X%Q.‘q.iu%e.w_..w.opd.d....m:t...ba ..... affected
(i) Explain what effect, if any, this would have on the business. @2
_he buswmess..would. have yo....8 Josre . So.d. th
‘.;\1..E.f.l.cyge._.‘_._“m..U?&aM .......... Hﬁ@..kc ....... usc. then. et s lesS

Jor the busa@S T
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(c) Describe how a transformer works.
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" 4. Atransformer supplies both a village and a business with electricity from the National Grid. The
‘business and the village need electricity at different voltages so they are connected to different
numbers of secondary turns on the iron core of the transformer.

Seconcluy
s

k)

©S& O

Q H L'{ﬂﬂ()\‘;\{j

A
P 268tuns  Village voltage 230 V
Input from 7
National Grid B
132000V - : 500 turns Business Supp'y
C

(a) Using an equation from page 2 and information from the diagram calculate the voltage

supplied to the business. [3]
gf_l‘__O_O/O - gmpan 100 - .
ﬁ - M 205 o oS
o - . -
S 122,000 = 65855,
. S 74 =
(22,000 = '\S400 4235

= 265

@ business supply voltage = 4/2%3@\/

(b) During a severe storm the connections from the transformer are altered by a falling tree.
The village is now connected to A and C.

(i) Explain what effect, if any, this would have on the voltage supplied to the village.

(2]
.:m..eﬁ.i...mo.uld ...... hcme_w..igu.4..,..s.mcuc’._...the_....v.o..l.ms,@., ..... &
would..mean...ne.. boeld . wp g
(i) State the effect, if any, you would expect this to have on the village. 1 i
,_V,X%Q.‘q.iu%e.w_..w.opd.d....m:t...ba ..... aMected S
(i) Explain what effect, if any, this would have on the business. @2
_he buswmess..would. have yo....8 Josre . So.d. th
‘.;\1..E.f.l.cyge._.‘_._“m..U?&aM .......... Hﬁ@..kc ....... usc. then. et s lesS

dor Be busues T
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Sticky Note
0 marks - this was not one of the acceptable responses. It infers that the village takes some of the voltage to the business.

Sticky Note
0 marks - no ecf allowed here since it was unclear from the previous answer what happened to the voltage i.e. did it increase, decrease or stay the same. 

Sticky Note
0 marks - there was no recognition that the voltage would increase because of an increased number of secondary turns. 

Sticky Note
3 marks - even though the solution could have been presented more clearly, it was still awarded 3 marks. 

Sticky Note
This determined the difference between the previous answers to give the value of the business supply voltage. 

Sticky Note
This calculation determined the output voltage across the total number of secondary turns on the output coil.

Sticky Note
This part of the calculation proved that the village voltage was 230 V. It was not needed since this voltage was given in the diagram.
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(c) Describe how a transformer works.
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Sticky Note
Question total = 5.

Sticky Note
2 marks - this sentence did not make sense. If it had included the word 'to INDUCE an alternating current ....' then the third mark would have been gained. 
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4. A transformer supplies both a village and a business with electricity from the National Grid. The
‘business and the village need electricity at different voltages so they are connected to different
numbers of secondary turns on the iron core of the transformer.

=
(of
S
o
(@]

A
= T — L oesums  lillage voltage 230 VV

input from = T R A

National Grid = & g ‘5,:>B

132000V = : —7T 500 turns Business supply

(a) Using an equation from page 2 and information from the diagram calculate the voltage
\/ \ ‘\] \ supplied to the business. [3]
N’ £Z0 0 O

¥ 2 , & }'

_ \ 2 Na
132000 P

| 54600 [ s ) VT
SO0X D-0§57la™>«<35%. t oe business supply voltage =
Y2 7 3a8-€lly PraAs

(b) During a severe storm the connections from the transférrmer are altered by a falling tree.
The village is now connected to A and C.

(i) Explain what effect, if any, this would have on the voltage supplied to the village.

[2]
6“-@ willa

(i) State the effect, if any, you would expect this to have on the village. [1]

€ e oo wiuch we paer  cnd T edula v |
(i) Explain what effect, if any, this would have on the business. ~ dangexw 1o
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(c) Describe how a transformer works. [3]
In. ¢ fravsbomer  EV0 yolfoge Fezi L
...... Py coll  createy ¢ changmg ogpehc freld

8]

Ly
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4. A transformer supplies both a village and a business with electricity from the National Grid. The
‘business and the village need electricity at different voltages so they are connected to different
numbers of secondary turns on the iron core of the transformer.

=
(of
S
o
(@]

A
= T — L oesums  lillage voltage 230 VV

input from = T R A

National Grid = & g ‘5,:>B

132000V = : —7T 500 turns Business supply

(a) Using an equation from page 2 and information from the diagram calculate the voltage

\/ \ ‘\] \ supplied to the business. [3]
N’ £Z0 0 O

Nq' . ; V17 &7 = =
Y spee Vo 4N cigpeery
- = 055742 7

| 54600 [ s ) VT
SO0X D-0§57la™>«<35%. t oe business supply voltage =
Y2 7 3a8-€lly PraAs

(b) During a severe storm the connections from the transférrmer are altered by a falling tree.
The village is now connected to A and C.

(i) Explain what effect, if any, this would have on the voltage supplied to the village.

[2]
............ e ville ) (e okl
............... voltage.  of  CBELAT 68V .
(i) State the effect, if any, you would expect this to have on the village. [1]

............ e wedd  mean  Ehat (i pllage cucute
V€ e toc wiuch e P cndd cduled v @
(i) Explain what effect, if any, this would have on the business. &g [2]

............................................................................ @ ‘
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Sticky Note
1 mark - this was credited with the alternative first marking point. Again the linked statement was missing. This should have referred to the secondary turns reducing to zero. 

Sticky Note
0 marks - this response did not state an effect of the increased voltage.

Sticky Note
1 mark - the increased voltage was recognised (incorrect rounding was ignored). The second linked statement relating this to an increase in the number of secondary turns was omitted. 

Sticky Note
3 marks - correct method and answer.
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Sticky Note
Question total = 7.

Sticky Note
2 marks - the first marking point was not awarded due to the omission of the word alternating. 
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4. A transformer supplies both a village and a business with electricity from the National Grid. The
business and the village need electrlmty at different voltages so they are connected to different
numbers of secondary turns on the iron core of the transformer. .

i . N 132,600

N

Village voltage 230 V

Input from
National Grid
132000V

Business supply

(a) Using an equation from page 2 and information from the diagram calculate the voltage

supplied to the business. [3]
V, N, Y 132,000 . [SH.000
— NG 763
\/2 ‘ N 5 Ejf’ﬁf?, . 154000
v 500 -

business supply voltage = ....... Q3S‘ ....... V

(b) During a severe storm the connections from the transformer are altered by a falling tree.
The village is now connected to A and C.

() Explain what effect, if any, this would have on the voltage supplied to the village.

[2]

mv«h&ﬂ{mMW«\Qkaﬁj%MVGucgﬁ&pﬂj ..................
........ Lckhfhvuumﬂamthbmwwapuﬂij)
........ Clase /&;\n ot ova ko s o ba tloa ncAhog e v

.. . AN g

(i) State the effect, if any, you would expect this to have on the village. 1]
............... TWwoth@ﬂmMOwl@ﬂw&f o ‘
(i) Explain what effect, if any, this would have on the business. 211

©® WJEC CBAC Ltd. (4503-02)
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(c) Describe how a transformer works.
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4. A transformer supplies both a village and a business with electricity from the National Grid. The o

business and the village need electricity at different voltages so they are connected to different

numbers of secondary turns on the iron core of the transformer. .
‘/l z N; :‘)QIVL’\)

<
No

Village voltage 230 V

Input from
National Grid
132000V

Business supply

(a) Using an equation from page 2 and information from the diagram calculate the voltage

supplied to the business. [3]
V, N, Y 132,000 . [SH.000
— NG 763
\/2 ‘ N 5 Ejf’ﬁf?, . 154000
v 500 -

business supply voltage = ....... Q3S‘ ....... V

(b) During a severe storm the connections from the transformer are altered by a falling tree.
The village is now connected to A and C.

() Explain what effect, if any, this would have on the voltage supplied to the village.

(2]
mv«h&ﬂ{mMW«\Qkaﬁj%MVGucgﬁ&pﬂj ..................
........ chhfhvuuwﬂﬁmthkmuwwA%j)

........ tMWMVOUa&BLS%‘FMMMuW@

(i) State the effect, if any, you would expect this to have on the village. 1]
............... TWMOV&AM@ﬂmMOWl@QM@f
(i) Explain what effect, if any, this would have on the business. [2] ;

©® WJEC CBAC Ltd. (4503-02)


Sticky Note
0 marks - alternative acceptable responses were either the voltage is unchanged OR it reduces to zero. The voltage reduces was not considered to be an adequate response. 

Sticky Note
0 marks - not credit worthy. 

Sticky Note
1 mark - the increase in voltage was recognised but there was no link to the cause i.e. the number of secondary turns increased. 

Sticky Note
1 mark was awarded for substitution into the equation. Either method could have resulted in a correct answer. 
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(c) Describe how a transformer works. [3] _Omy
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Sticky Note
Question total = 4.

Sticky Note
2 marks - the second marking point was not awarded because the word alternating was missing. 
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5. Aball of mass 0.2kg, initially at rest, is dropped from a height of 5m.

O

5m

Use equations from page 2 to answer the following questions.
Assume acceleration due to gravity = 10m/s? and that air resistance is negligible.

(i) Calculate the speed with which the ball hits the ground. [3]

(i)  As the ball rebounds it loses half of its kinetic energy. Calculate the rebound speed.

(2]

© WJEC CBAC Ltd. (4503-02)
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Examiner
|
(i)  The ball rebounds to a maximum height of 2.5m. Calculate how long it takes to reach this o
height after it rebounds. [3]
25m
time = s s
8

© WJEC CBAC Ltd. (4503-02) Turn over.
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5 ;A ball of mass 0.2kg, initially at rest, is dropped from a height of 5m.

J - O
5m V E ‘7
bz
o - l0mis”
L3S
Use equations from page 2 to answer the following questions.
Assume acceleration due to gravity = 10m/s? and that air resistance is negligible.
(i) Calculate the speed with which the ball hits the ground. [3]
V% -2 4+ 2ax |
- (%4 I¢I0xS
-~ 0 %3 100
NGRS (V] v~ 10
J = J\0O0 speed = ... (O m/s
(i) As the ball rebounds it loses half of its kinetic energy. Calculate the rebound speed.
KE = mass x_speed? :
Z
-o2x 0]
pa
- 10J gefore speed = .. F..Q.F.._.mis
oS+ hatt

© WJEC CBAC Ltd. (4503-02)
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(i)  The ball rebounds to a maximum height of 2.5m. Calculate how long it takes to reach this

height after it rebounds. [3]
\) = 0
V= T
t - ? 2.5m
a - “10mis*
N - 2§
i 7
£ = UL + /C’\‘Jf
e
i | 1w 10%u?
Z2-5 'IOX? + ’Ey 10 & time = ... >'@:}s
2y g+ g% ~10xy R
{0 =
G-z5 =
V2. U fat

VP -y 4 2ax
&~ o4 -10x bt

vt 2 )0% 4 2x-10x 25
vZ = Jso

by = 72-07%

v — Utoat

2.67 ~ (0 + -loxt

70t _ —loxt
1T

O 07
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Examiner
only




14

5 ;A ball of mass 0.2kg, initially at rest, is dropped from a height of 5m.

Examiner
only

iJ -0
-7
5m V -l
- 1
L - -
o = (Omis”
7 : S
Use equations from page 2 to answer the following questions.
Assume acceleration due to gravity = 10m/s? and that air resistance is negligible.
(i) Calculate the speed with which the ball hits the ground. [3]
V% -2 4+ 2ax |
-~ 0 %4 100 @
NGRS (V] v~ 10
gy = IO speed = ... IO ..................... m/s
(i) As the ball rebounds it loses half of its kinetic energy. Calculate the rebound speed.
[2]
KE = madS X SPEE <
Z
3
- 0-2x\0
-
P
speed= .. F..Q.F. ... .mis
_ 'OJ | %e{g < p
05+ halt e
— 2
S — 021 x

© WJEC CBAC Ltd. (4503-02)



Sticky Note
2 marks - correct method and answer. 

Sticky Note
3 marks - correct method and answer.
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(i)  The ball rebounds to a maximum height of 2.5m. Calculate how long it takes to reach this o

height after it rebounds. [3]

t “ 5? 2.5m
a - “10mis*
N 205
AL = et LO\‘%’Z
e

ey 7 Vv 10w u?
Z2-5 'IOX? + ’Ey 10 & time = ... >'@:}s

@ 2.5 e

o = . x -0 2
<lO ‘Lj'\’ 2 K& 8
G-25 -
V2 U+ ot
VP -y 4 2ax
&~ o4 -10x bt
= vt 2 )0% 4 2x-10x 25
vZ = Jso
U = 2-07%
v — Utoat

2.67 ~ (0 + -loxt

= 7 0% _ ~ioxt
19

O 07
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Sticky Note
This method was ignored since the value on the answer line was not 0.07. Errors here were 
v = 7.07 instead of 0 and u = 10 instead of 7.07. 

Sticky Note
0 marks - since the value on the answer line matches with this, it is assumed this is the method the candidate decided to adopt. This equation does not contain t. The value v calculated is not a time. Also, u would not be 10 m/s. 

Sticky Note
Method ignored since it did not match with value on the answer line. An incorrect value for u was used. Plus there was an error made between the second and third lines. 

Sticky Note
Question total = 5.

Sticky Note
Rebound speed calculated in part (ii) was not used. 


5.

4

A ball of mass 0.2kg, initially at rest, is dropped from a height of 5m.
5m
Use equations from page 2 to answer the following questions.
Assume acceleration due to gravity = 10m/s? and that air resistance is negligible.
(i) Calculate the speed with which the ball hits the ground. {3]
A - et . _b5
5,{7?/ = T 5r“£‘a"j - T
{ £t o
g4/ A8
4%7"9»"\
speed=.. <. 5 .. m/s
(i) As the ball rebounds it loses half of its kinetic energy. Calculate the rebound speed.
s [2]
(¢ ; g[ L
}(g va:«S) Kgfé#
—_—
2
keZ p)yxo'b*
2 e
speed = Gd/-)'}' .......... m/s

20025 L) = 901258
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(i)  The ball rebounds to a maximum height of 2.5m. Calculate how long it takes to reach this

height after it rebounds. [3]
2.5m
p{q.zs‘éyl ol ¢ l ‘5
tlne = Cint s =
o g0 125
557?57’
= 2@@

time = ..248 s
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4

A ball of mass 0.2kg, initially at rest, is dropped from a height of 5m.
5m
Use equations from page 2 to answer the following questions.
Assume acceleration due to gravity = 10m/s? and that air resistance is negligible.
(i) Calculate the speed with which the ball hits the ground. {3]
A - et . _b5
5,{7?/ = T 5r“£‘a"j - T
{ £t o =
@i/ A
4%7"9»"\
speed=.. <. 5 .. m/s
(i) As the ball rebounds it loses half of its kinetic energy. Calculate the rebound speed.
s [2]
(4 ; g[ L
}(g va:«S) Kgfé#
—_—
= =
keZ p)yob*
2 e
speed = Gd/-)'}' .......... m/s

20025 L) = 901258
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Sticky Note
1 mark - after allowing for an ecf the KE was calculated correctly but the rebound speed was quoted as half this value.

Sticky Note
0 marks - the candidate substituted the value of g for the time. If the time was known, this method would have calculated mean speed anyway. 
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Examiner
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(i)  The ball rebounds to a maximum height of 2.5m. Calculate how long it takes to reach this o
height after it rebounds. [3]
2.5m
_ p{q-zs‘éﬂvf? 2‘5

€& WJIEC CBAC Lid. (4503-02) Turn over,



Sticky Note
Question total = 1.

Sticky Note
0 marks - even though there was correct substitution into the equation, this would not arrive at the correct value for t since in this instance mean speed should be used and not just initial speed. 


Mmass
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5. Aball of mass d.2 kg, initially at rest, is dropped from a height of 5m.
e Lanr( ob’\ vz O
x H{tsh-} = Sm.

o BAccolewahion - (O(\A{sl 5m

Use equations from page 2 to answer the following questions.
Assume acceleration due to gravity = 10 m/s? and that air resistance is negligible.
(i)

Calculate the speed with which the ball hits the ground.

(3]
\NV) 2 z o > ~+ :)\ T2
\J ks - Q = F 2 x !LD X S
JZ =z (00.
v+ Voo
speed = Ao m/s
(i)  As the ball rebounds it loses half of its kinetic energy. Calculate the rebound speed.
\,{g/\&,\—m_ .e/\a_)a\ﬁ = ODALSY v S@,Q_Jz',ol 2 [2]
S wt
2
0. 2wg = 107
> _/’3.__——————-"—‘”
A
- 10
D2 = S
! speed = ... 1; .......... m/s
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(i)
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height after it rebounds.

The ball rebounds to a maximum height of 2.5 m. Calculate how long it takes to reach this

15

(4503-02)

S'(LWL ~
ryvuu&(") =
2.5mT N o= 5
: w =
X = Z.Sm
\/){

(3]
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Turn over.




eSS 14
/
5. Aball of mass 0.2 kg, initially at rest, is dropped from a height of 5m.

A (,r\.Lik’(O\,i, v oz C)

x H{tsh-} = Sm.

o BAccolewahion - (O(\A{sl 5m

Use equations from page 2 to answer the following questions.

Assume acceleration due to gravity = 10 m/s? and that air resistance is negligible.

(i) Calculate the speed with which the ball hits the ground.

(3]
\NV) 2 z o > ~+ :)\ T2
\J ks - Q = F 2 x !LD X S
JZ =z (00. @
v+ Voo
speed = Ao m/s
(i)  As the ball rebounds it loses half of its kinetic energy. Calculate the rebound speed.
\,{g/\&,\—m_ .e/\a_)a\ﬁ = ODALSY v S@,Q_Jz',ol 2 [2]
S wt
2
O:2ng » 107
2 o &)
- 10
D2 = S
! speed = ... 1; .......... m/s
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Sticky Note
1 mark - this method halted at halving the maximum kinetic energy. This was then assumed to be the rebound velocity. 

Sticky Note
3 marks - correct method and answer.


(i)

© WJEC CBAC Ltd.

height after it rebounds.

The ball rebounds to a maximum height of 2.5 m. Calculate how long it takes to reach this

15

(4503-02)

S'(LWL =
‘%Mv) =
2.5mT N o= 5
‘ w = O
X = 2@“
\/) {

(3]
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only

Turn over.



Sticky Note
Question total = 4.

Sticky Note
0 marks - in the method, a value of 10 appeared. Also, 2.5/7.5 does not equal 3. If the candidate had written (0+5) then some credit would have been given for ecf even though u and v were confused. 

Sticky Note
The values of v and u were confused here.


(c) Use the graph below to explain why energy is released in both nuclear fission and nuclear

fusion.

Binding energy per nucleon (MeV)

17

A
7 [ o
6 ’Fe! s 4
| T
ot ﬂi ¢ 2051
7
/ o ! Energy released
[} I
@ |
6 ‘ Q 1
o\
5 &:
o
Q|
c |
I
3 I
I
I
I
2 |
I
I
I
1 :
I
I
0 ! -
0O 20 40 60 80 100 120 140 160 180 200 220 240

Mass number (A)

[6 QWC]

© WJEC CBAC Ltd.

END OF PAPER

(4503-02)

Examiner
only

12




17
6. (0

. . . . Examiner
Use the graph below to explain why energy is released in both nuclear fission and nuclear
fusion. ,

only
[6 QWC]
Binding energy per nucleon (MeV)
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Energy released
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Exam
Use the graph below to explain why energy is released in both nuclear fission and nuclear gl
fusion. ,

only
[6 QWC]
Binding energy per nucleon (MeV)
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Sticky Note
Question total = 4.

Sticky Note
4 marks - there was no penalty for errors in QWC. It failed to gain top band marks due to a lack of reference to binding energy/nucleon, to the change in binding energy being equivalent to a mass difference, and the equivalence of mass and energy. 
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6. (c) Use the graph below to explain why energy is released in both nuclear fission and nuclear Eximiy”er

fusion. [6 QWC]

Binding energy per nucleon (MeV)
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6. (c) Use the graph below to explain why energy is released in both nuclear fission and nuclear Eximiyner
fusion. [6 QWC]
Binding energy per nucleon (MeV)
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Sticky Note
Question total = 4.

Sticky Note
4 marks - this was judged to be at the top of the middle band. There were spelling mistakes present. It did not refer to changes in binding energy/nucleon and the move to more stable nuclei in each type of reaction. However, it did refer to a difference in mass and the equivalence of a mass difference to a release of energy.
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6. (c) Use the graph below to explain why energy is released in both nuclear fission and nuclear Xi?llyner

fusion. [6 QWC]
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6. (c) Usethegraph below to explain why energy is released in both nuclear fission and nuclear

fusion. [6 QWC]
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Sticky Note
Question total = 1.

Sticky Note
1 mark - there was no clear description of fusion or fission. Statements such as 'iron-56 requires the most binding energy / nucleon' showed lack of clarity of understanding. However, there was an element of truth in the answer since it referred to elements with a smaller mass number than iron being made via fusion. This just raised it into the lower band. 
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Question

Marking details

Mark

(a)

(b)

(©)

(i)

(i)

(iii)

132000 154000
- =
V. 50

2

Correct substitution into \% =
2

. 132000x 50
Rearrangement i.e. V, Bt ah bbb 1)
154000

429 [V] (1) accept 428 [V] or 430 [V]
Alternative method:

Substitution of 768 turns (1)
Rearrangement to give 659 [V] (1)
Subtraction of 230 [V] to give 429 [V] (1)

(1)

Increased voltage (1) Because of increased number of [secondary]
turns (1)
To award both marks both statements must be linked.

Failure of electrical equipment / Overheating of equipment / Fire /
fuse blows ecf from (i)

No effect. (1) Because the ratio of primary to secondary turns for the
business remains the same / still connected to B and C (1)
Alternative: The businesses lose their supply / the voltage falls to 0
(1) because B joinsto C (1). N,

To award both marks both sﬁxztements must be linked.

Alternating input current or voltage (1) creates changing magnetic
field (1) links (or cuts) with output coil / induces an [alternating]
current / induces an [alternating] voltage (1)

Question total

[11]
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Question

Marking details

Mark

(i)

(i)

(iii)

Substitution into v* = u®+ 2ax (1)
u=0()

v=10m/s (1)

Alternative method: t calculated first
OR another alternative method:
PE=mgh=0.2x10x5=10[J] (1)
Y mv? = 10 [J] (1)

then v =10 [m/s] (1)

Recognition that v* halves i.e. to 50 (1)
Therefore new v = V50 = 7[.07] [m/s] (1)
Alternative method:

Initial KE = 10 [J] ecf so rebound KE =5 [J] (1)
Calculation of v = 7[.07] [m/s] (1)

Substitution into x = %2 (u+v)t (1)
25
(1)
3.5(ecf)
Answer =0.7[1] s (1)
Award same format of marks if x =ut + .... is used

rearrange so t =

Question total

[8]
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Question

Marking details

Mark

6. |

Indicative content:

The relationship E = mc? states the equivalence of mass and energy.
Binding energy is the energy equivalent of the mass difference
between a whole nucleus and its individual constituent protons and
neutrons. As the graph above shows, fusion of light nuclei into
heavier nuclei causes an increase in binding energy per nucleon. The
product is more stable. In fission heavy nuclei split into lighter nuclei
with a higher binding energy per nucleon. The fragments are more
stable. In a fusion/fission reaction, the mass difference is converted to
energy.

5 — 6 marks The candidate constructs an articulate, integrated account
correctly linking relevant points, such as those in the indicative
content, which shows sequential reasoning. The answer fully
addresses the question with no irrelevant inclusions or significant
omissions. The candidate uses appropriate scientific terminology and
accurate spelling, punctuation and grammar.

3 — 4 marks The candidate constructs an account correctly linking
some relevant points, such as those in the indicative content, showing
some reasoning. The answer addresses the question with some
omissions. The candidate uses mainly appropriate scientific
terminology and some accurate spelling, punctuation and grammar.

1 — 2 marks The candidate makes some relevant points, such as those
in the indicative content, showing limited reasoning. The answer
addresses the guestion with significant omissions. The candidate uses
limited scientific terminology and inaccuracies in spelling,
punctuation and grammar.

0 marks The candidate does not make any attempt or give a relevant
answer worthy of credit.

Question total

[12]
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