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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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A simple 3V regulated power supply is required for a portable media player to be used with a
12V car battery.

12V o ®

ILOAD

3.0V ZS Media Player

0V o

The zener diode requires a minimum current of 8MA to maintain the zener voltage.

(@) The power supply should be able to supply load currents up to 250 mA.
Calculate the ideal value of resistor R. [3]

(b) Select the preferred value of resistor that you would use from the E24 series. Give a
reason for your choice. 1]

(c) The output of the car battery varies, and can reach 14.5V.
The battery output is now 14.5V. Calculate:

(i) the voltage across the zener diode; ... [1]
(i) the voltage across resistor R; ... [1]
(i)  the power dissipated in resistor R. 2]

© WJEC CBAC Ltd. (1142-01) Turn over.

Examiner
only




A simple 3V regulated power supply is required for a portable media player to be used with a
12V car battery.

12V o &

R
I oAD
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ZX\ Media Player

OV o & &

The zener diode requires a minimum current of 8mA to maintain the zener voltage.

(a) The power supply should be able to supply load currents up to 250 mA.
Calculate the ideal value of resistor R.

(b) Select the preferred value of resistor that you would use from the E24 series. Give a
reason for your choice. [1]
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(c) “The output of the car battery varies, and can reach 14.5V.
The battery output is now 14.5V. Calculate:

() the voltage across the zener diode; ... TL N [1]
(i) the voltage across resistor R; ... ...... A YU — ARV 5e [ ..... 5,2 ..... [j ...... [1]
(iii) the power dissipated in resistor R. . [2]
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7.

A simple 3V regulated power supply is required for a portable media player to be used with a
12V car battery. .

12V o

|

ILOAD

AN Media Player

OV o

The zener diode requires a minimum current of 8mA to maintain the zener voltage.

(@) The power supply should be able to supply load currents up to 250 mA.

Calculate theg{deal value of resistor R. y [3]

) 7 (&
............................................... NI S 2
............................................................................................................. T o7 O
.................................................. ﬂ/%’ég(/l///’v{—

(b)  Select the preferred value of resistor that you would use from the E24 series. Give a
reason for your choice. 1

(¢) The output of the car battery varies, and can reach 14.5V.
The battery output is now 14.5V. Calculate:

(i) the voltage across the zener diode; ... 7 4. LV [1]
(i)  the voltage across resistor R; ... Vo ﬁé‘[ : L [1]
(iii)  the power dissipated in resistor R.

& <
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Sticky Note
The error made in part (b) has been applied correctly here.

Sticky Note
To correspond to answer (a), 43 ohms should have been chosen to allow for the full load current specified.

Sticky Note
Candidate failed to subtract the 3 V zener voltage from the supply voltage so 1 mark is lost.


A simple 3V regulated power supply is required for a portable media player to be used with a
12V car battery.

12V o , ®
R
ELOAD
& .
0V
¢ /N\ Media Player

OV o & é

he zener diode requires a minimum current of 8mA to maintain the zener voltage.

(@) The power supply should be able to supply load currents up to 250 mA.
Calculate the ideal value of resistor R. [3]

...........................................................................................................................................................................................................

(b) Select the preferred value of resistor that you would use from the E24 series. Give a|

reason for your choice. [1]

(c) he output of the car battery varies, and can reach 14.5V.
'he battery output is now 14.5V. Calculate:

(i) the voltage across the zener diode; ... féézé .................. rmenm—— [1]
(i) the voltage across resistor R; ... N ( 097% ........................................ 1]
(i) the power dissipated in resistor R. ¢ ¢ [.. 2]

....... 0879322 X10.875 <252 v

| -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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7.

A simple 3V regulated power supply is required for a portable media player to be used with a
12V car battery.

12V o

ILOAD

™~

30V —X\ Media Player

0V o—

The zener diode requires a minimum current of 8 mA to maintain the zener voltage.

(a) The power supply should be able to supply load currents up to 250mA.
Calculate the ideal value of resistor R. / [3]
15

(b) Select the preferred value of resistor that you would use from the E24 series. Give a
reason for your choice. [1]

(c) The output of the car battery varies, and can reach 14.5V.
The battery output is now 14.5V. Calculate:

(i) the voltage across the zener diode; ... 2@2? ........................ 1]
(i) the voltage across resistor R; ... ‘ O?T% ........................................ [1]

(i) the power dissipated in resistor R. @ ¢ [. [2]

O I o S O T . O
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training11
Sticky Note
Marked set by training11

Sticky Note
The 2.5 V increase in supply voltage has been added to the zener voltage and the voltage across R in the ratio 3:9. This rather elaborate incorrect calculation was performed by a significant minority of candidates. 
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A simple 3V regulated power supply is required for a portable media player to be used with a
12V car battery.

12V o ®

R
ILoap
# >
S0V Zk\ h Media Player
OV o =" &

The zener diode requires a minimum current of 8mA {o maintain the zener voltage.

(a) - The power supply should be able to supply load currents up to 250 mA.
Calculate the ideal value of resistor R. [3]

(b) Select the preferred value of resistor that you would use from the E24 series. Give a
reason for your choice. [1]

(c) The output of the car battery varies, and can reach 14.5V.
The battery output is now 14.5V., Calculate:

() the voltage across the zener diode; ... )7 (2; ..... eressmarslans B [1]
(i) the voltaée acrossresistor R, ... (’C)Q;?Z ............................................ . 1]
(iii) .the power dissipated in resistor R. S 4
.......................... P=VT. . . . Yeosze. L1567 ...
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Examiner
7. A simple 3V regulated power supply is required for a portable media player to be used with a o
12V car battery.
12V o
R
I oaD
3.0V ZS Media Player
OV o
The zener diode requires a minimum current of 8mA to maintain the zener voltage.
(a) - The power supply should be able to supply load currents up to 250 mA.
Calculate the ideal value of resistor R. [3] Q\
(b) Select the preferred value of resistor that you would use from the E24 series. Give a
reason for your choice. 1] /
(c) The output of the car battery varies, and can reach 14.5V.
Th@tery output is now 14.5V. Calculate:
(i) the voltage across the zener diode; ... ;(24/ ..................................................... UG
(i) the voltaée across resistor R; . (0?75, .......................... 1] @
(iii) the power dissipated in resistor R. 21 ¢
........................ P=VI ___ Vzesze [B=567 . .
SR Al 4/ 50 >

© WJEC CBAC Ltd. (1142-01) Turn over.


Sticky Note
For the incorrect value of V used, the current should be 0.25 A.

Sticky Note
The 3 V zener voltage has been replaced with the voltage drop across a forward biased diode.
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8. The following circuit is set up to investigate a transistor switching circuit. o

15V o .

120Q

VOUT

0V o o °

Potentiometer R is varied and readings of Vi, Vou, I and I are taken.

(@) As the base current is increased from 0.2 to 0.8 mA the collector current increases from
16 to 64 mA and the transistor does not saturate.

(i) Complete the graph below to show how the ammeter readings change as I; is
increased from 0 to 1 mA. The transistor does not saturate. [1]

I./mA
100

A

80

60

40

20

0 > 15/MmA
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(i) Determine the current gain (hgg) of the transistor.

(b) A second graph was drawn to show how Vg, changed as V was increased from

Oto6V.

20

A

15 ~

10 =

5 ~

> Vin/V

0 S
0 1 2 3 4 5

Use the graph to determine:
(i) the minimum value of V| required to saturate the transistor;

(i)  the value of Vq, when Vi =3.1V.

(¢) Vin =31V and the load resistor = 120Q.

Calculate the collector current and the power dissipated in the transistor.

TURN OVER FOR THE LAST QUESTION.
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The following circuit is set up to investigate a transistor switching circuit.

15V o e ®
v 1o
12000
& O
&
IB
R g . |/
) N
VOUT
VIN
OV o @ - ©

Potentiometer R is varied and readings of Vi, VouT Iy and I are taken.

(@) As the base current is increased from 0.2 to 0.8 mA the collector current increases from
16 to 64 mA and the transistor does not saturate.

(i) Complete the graph below to show how the ammeter readings change as Iy Is

increased from O to 1 mA. The transistor does not saturate. 1] |
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(i) Determine the current gain (hyy) of the transistor. (1]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

= (b) A second graph was drawn to show how V4, changed as Vi was increased from

OtoobV.
Vour/V
20 .t ; s |
i E mEEEE -
150 I BN NN ' _} N |
10 : NEN NANBNRSEEREEE %
| | [ ~ |
5 “%”“““”““?““ :It FLTj“?i”ﬂ_tf ™ | | 5 | *
0 | | i -5 - | VIN/V
0 i 2 4 < 6

Use the graph to determine:

(i) the minimum value of V) required to saturate the transistor:

..................................... el ]

(i) the value of V1, when Vi = 3.4V,
....................................... B o 0

(¢) Viy =31V and the load resistor = 120¢).

Calculate the collector current ?ﬁ the power dissipated in the transistor. 3]
................ O - OF A oo
30’5&“;:; .... T B B A T S G A B R A R G T A TSR

....................................................................................................................................................................................................

.......................................................................................................................................................................................................

........................................................................................................................................................................................................
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8. The following circuit is set up to investigate a transistor switching circuit

15V o
IC

120Q

R
Vour

oV o o—
Potentiometer R is varied and readings of Vi, Vour I and I are taken.

(a) As the base current is increased from 0.2 to 0.8 mA the collector current increases from

16 to 64 mA and the transistor does not saturate.

() Complete the graph below to show how the ammeter readings change as Iy is
increased from O to 1mA. The transistor does not saturate. | O

Io/mA
100
80
60-H-
40
20
B i s [ 1S
0 0.2 04 0.6 0.8 1.0

© WJEC CBAC Ltd. (1142-01)


Sticky Note
The candidate has misread the information provided and plotted a  collector current of 0.8 mA against a base current of 1 mA.


15

(i)  Determine the current gain (hyg) of the transistor. {1
................................ 0 57_,_‘ / ?\/
. — /«\
0.7

- (b) A second graph was drawn to show how Vg, changed as Vy was increased from
Oto6V.

20

A

15 =

10 <

5 T u

0 1 2 3 4 5 6

Use the graph to dete:

(i) the minimum value of V  required to saturate the transistor;

[1]
(ii)
[1]
(c) Viy=3.1V and the load resistor = 120Q.
Calculate the collector current and the power dissipated in the transistor. [3]

TURN OVER FOR THE LAST QUESTION.
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Examiner
only

@


Sticky Note
The candidate has attempted to use  the information provided in the stem of the question rather than use the graph to determine the current gain.

Sticky Note
Candidate has made the single error of failing to subtract the 6 V from the 15 V supply voltage.
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8. The following circuit is set up to investigate a transistor switching circuit.

15V o & .

Y IC
120 Q2
& O
4
I5 ¢
R s e ‘E V
& |\.\ >
- VOUT
VIN
OV o ©- | &

Potentiometer R is varied and readings of Vi, Vout I and I are taken.

(a) As the base current is increased from 0.2 to 0.8 mA the collector current increases from
16 to 64 mA and the transistor does not saturate.

(i) Complete the graph below to show how the ammeter readings change as Ij Is
increased from O to 1mA. The transistor does not saturate. [1]

l-/mA
100 | ~ T _ |
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|
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(i) Determine the current gain (hpg) of the transistor. [1]
o -
; R Cl 3
............................ /i/.:_.,"" fﬂﬂmg@X/O

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

~ (b) A second graph was drawn to show how Vq;r changed as Vi was increased from

Oto6 V.
ﬁVENJT‘/\! A
_ - i El ill : | i
1 | | N ; |
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Use the graph to determine:

(i) the minimum value of V, required to saturate the transistor;

(i) the value of Vo, when Vi = 3.1V,

................................................................................

(c) Vi = 3.1V and the load resistor = 120¢..

Calculate the collector current and the power dissipated in the transistor. [3]

® WJEC CBAC Ltd. (1142-01) Turn over.
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8. The following circuit is set up to investigate a transistor switching circuit.

15V o

0V o

Vour

Potentiometer R is varied and readings of Vi, Vout Iz and I are take

(a) As the base current is increased from 0.2 to 0.8 mA the collector current increases from

16 to 64 mA and the transistor does not saturate.

() Complete the graph below to show how the ammeter readings change as Iy is

n.

increased from 0 to 1mA. The transistor does not saturate. 1]
Io/mA
A
100 T ; ; —
80 ’ v ,
a P L /
; 7 '
| \ o
60 1 &
Vd E
1
. .
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v d
20+ e
! . ! n
7 |
T3 1 .
0 A T ! ; [ » I/mA
0 0.2 0.4 0.6 0.8 1.0
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(i)  Determine the current gain (hgg) of the transistor. . 1] fony
Le ; / H
_ L So_ ~ RUPERRY,
................... /i/:,’ ff’/o/?;\/ogOX/&b/

~ (b) A second graph was drawn to show how Vg, changed as Vy was increased from

Oto6V.
Vour /! V
ouT A
20
15 ~
10 =
%5 L\ —
= :
0 ae =t > Vin/V
0 1 2 3 4 5 6

Use the graph to determine:

(i) the minimum value of Vi, required to saturate the transistor;

(i) the value of?n, WT?/VIN =31V
v

=i O M X (11

(c) Vi =31V and the load resistor = 120Q.

Calculate the collector current and the power dissipated in the transistor. [3] D

TURN OVER FOR THE LAST QUESTION.

® WJEC CBAC Ltd. (1142-01) Turn over.


Sticky Note
The input voltage rather than the output voltage has been used in this calculation.

Sticky Note
The candidate has completely ignored the 6 V voltage drop across the collector-emitter.
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I
1200
L3 O
)
IB
I —
) N
VOUT
VIN
OV o & &

Potentiometer R is varied and readings of Vi, Vou Ig @and I are taken.

(a) As the base current is increased from 0.2 to 0.8 mA the collector current increases from

16 to 64 mA and the transistor does not saturate.

(i) Complete the graph below to show how the ammeter readings change as Iy is

increased from O to 1TmA. The transistor does not saturate.

Ic/mA

j ] ! | ‘
80 17 1 T ]

GOI 2% ]

I I
40 Tt -

20+ ;

0 (.2 0.4 0.6 0.8
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15

(i) Determine the current gain (hgg) of the transistor. [1]
W O ¢ mA -
bz = e S =0 01LS.
—‘L—b *}{—l‘ %,Ul& ............................................................................

........................................................................................................................................................................
nnnnnnnnnnnnnnnnnnn

(b) A second graph was drawn to show how V,; changed as Vi was increased from

0to6V.
Vout/V f
20T T ErTIeT [ T ] i g T |
N T - | 'f ok N
19171 | N ’ »
| | ] EENN 1
| i | | I
| { ,
10_! i . i (] i [ ; ]!I f
I ¥ | | :
|| T, HEEEE
) | mE - i mEN |
i | | -~ | | |
5_[ | 15_!; ;t — ! | :
| t = - NN ~
0! T T T T s | VIN/V
0 | 1 2 3 4 5 6

Use the graph to determine:

(i) the minimum value of V) required to saturate the transistor;

..................................... R SV ]

(i) the value of Vi, when Vg = 3.1V.

--------------------------------------- ch-!ﬂi--#Ii--t-#---------iihdi-i-td---l- [1]

(¢) Vg =3.1V and the load resistor = 120 Q.

Calculate the collector current and the power dissipated in the transistor. [3]

© WJEC CBAC Lid. (1142-01) Turn over.
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VOUT

0V o—

Potentiometer R is varied and readings of V;y, Voyp Iy and I are taken.

(a) As the base current is increased from 0.2 to 0.8 mA the collector current increases from

16 to 64 mA and the transistor does not saturate.

() Complete the graph below to show how the ammeter readings change as Iy is
increased from 0 to 1TmA. The transistor does not saturate.

Io/mA i

100

80

X
%

40

20 —

0 0.2 0.4 0.6 0.8

© WJEC CBAC Ltd. (1142-01)
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(i) Determine the current gain (hyg) of the transistor. M
b 2 " ‘icf i O_ qb MA

~ (b) gtSGGC\C}nd graph was drawn to show how Vq,r changed as Vi was increased from
o6V. *

Vour/V
20

A

15 <

10 o

S <

0 b Ty »VIN/V
0 ' 1 2 3 4 5 6

Use the graph to determine:

(i) the minimum value of V,y required to saturate the transistor;

é (]
(i) the value of V;r, Wwhen Vg =3.1V.

e oy v~ M]

(c) V=31V and the load resistor = 120Q.

Calculate the collector current and the power dissipated in the transistor. [3]

TURN OVER FOR THE LAST QUESTION.

© WJEC CBAC Ltd. (1142-01) Turn over.
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Sticky Note
The data used in the substitution is inverted

Sticky Note
The candidate has completely ignored the  6 V voltage drop.

Sticky Note
The value of collector current used has been previously crossed out and recalculated. In addition the input voltage rather than the output voltage has been used in the calculation.
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9. A system is required to turn on a 12V, 2 A lamp automatically at night.

Lighting sensing
unit

Voltage
comparator

Transistor
switch

Lamp

The specification for the system is:

* the system requires a 12V power supply;
* the light level at which the lamp comes on should be adjustable;

» the voltage comparator reference voltage is 3 V.

* the lamp is capable of being driven directly from the transistor switch output;

Complete the circuit diagram for the system by adding:

» the component values required to provide a reference voltage, Vi = 3V;

e the light sensing sub-system;

» a facility for adjusting the light level at which the lamp comes on;

¢ the transistor switch;

* the output sub-system.

12V o

oV o

VREF

END OF PAPER

© WJEC CBAC Ltd.

(1142-01)
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9.

P ——— i R

| Lighting sensing |

unit

Frty,
3

b

Voitage

comparator

v

Transisior
switcn

A system is required to turn on a 12V, 2A lamp automatically at night.

Lamp

The specification for the systemis:

o the sysiem requires a 12V power supply;

o the light level at which the lamp comes on should be adjustable;

o the lamp is capable of being driven directly from the transistor switch output;

e the voltage comparator reference voliage is 3 V.

Complete the circuit diagram for the system by adding:

e the component values required to provide a reference voltage, Vigg = 3V,

« the light sensing sub-system;

o @ facility for adjusting the light level at which the lamp comes on;

e f{he transistor switch:

» the output sub-system.

12V o

OV o

%
3
3
g

END OF PAPER

© WJEC CBAC Ltd.

(1142-01)
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9. A system is required fo turn on 2 12V, 2A lamp automatically at night.

Lighting sensing
unit

g
i

Voltage
comparator

i?

Transistor
switch

Lamp

The specification for the system is:

= the system requires a 12V power supply;

o the light level at which the lamp comes on should be adjustable;

o the lamp is capable of being driven directly from the transistor switch output;

o the voltage comparator reference voltage is 3 V.

Complete the circuit diagram for the system by adding:

e the component values required to provide a reference voltage, Vygp = 3V,

» the light sensing sub-system;

» a facility for adjusting the light level at which the lamp comes on;

¢ the transistor switch;

= the output sub-system.

12V o

0V o

© WJEC CBAC Ltd.

END OF PAPER

(1142-01)
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Sticky Note
The larger resistor should be at the top of the voltage divider.


9.

A system Is required o turn on a 12V, 2A lamp automatically at night.

Lighting sensing |

]

i

| Voliage

unit
‘?H’i

comparator

16

i?’

Transisior
switch

Lamp

P

The specification for the system Is:

e the system requires a 12V power supply;

e the light level at which the lamp comes on should be adjustable;

e the lamp is capable of being driven directly from the transistor swiich output;

e the voltage comparator reference voltage s 3V.

Complete the circuit diagram for the system by adding:

» the component values required to provide a reference voltage, Vipp = 3V;

» the light sensing sub-system;

o a facility for adjusting the light level at which the [amp comes on;

e the fransistor switch;

e the output sub-system.

END OF PAPER

© WJEC CBAC Ltd.

(1142-01)

Examiner
only



9.

A system is required to turn on a 12V, 2 A lamp autorhatically at night.

Lighting sensing

unit

Voltage
comparator

16

Transistor
switch

B Lamp

-

The specification for the system is;

« the system requires a 12V power supply;

» the light level at which the lamp comes on should be adjustable;

= the lamp is capable of being driven directly from the transistor switch output;

= the voltage comparator reference voltage is 3V.

Complete the circuit diagram for the system by adding:

e the component values required to provide a reference voltage, Vi pp = 3V,

« the light sensing sub-system;

e a facility for adjusting the light level at wh

¢ the transistor switch;

e the output sub-system.

I@he lamp comes on;

]2 H Vrer
v

LT

END OF PAPER

® WJEC CBAC Ltd.

(1142-01)
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Sticky Note
Incorrect symbol for a variable resistor.

Sticky Note
Resistor values should be in kilohms.


9.

16

A sysiem is required to turn on a 12V, 2A lamp automatically at nigni.

Lighting sensing
unit
"=y

Voltage
comparator

IR S——

i

Transistor
switch

lLamp

The specification for the system Is:

= the system requires a 12V power supply;

» the light level at which the lamp comes on should be adjustable;

e the lamp is capable of being driven directly from the transistor switch output;

o the voltage comparator reference voltage is 3 V.

Complete the circuit diagram for the system by adding:

* the component values required to provide a reference voltage, Vygr = 3V,

 the light sensing sub-system;

e a facility for adjusting the light level at which the lamp comes on;

e the transistor switch;

e the output sub-system.
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OV o
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0.

16

A system is required to turn on a 12V, 2A lamp automatically at night.

Lighting sensing Voltage L Transistor N Lam
©unit comparator switch mp

The specification for the system is: -

= the system requires a 12V power supply;
» the light level at which the lamp comes on should be adjustable;
e the lamp is capable of being driven directly from the transistor switch output;

= the voltage comparator reference voltage is 3V,

Complete the circuit diagram for the system by adding:

» the component values required to provide a reference voltage, Vipp = 3V,
e the light sensing sub-system;

» a facility for adjusting the light level at which the lamp comes on;

¢ the transistor switch;

* the output sub-system.
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Sticky Note
Transistor switch missing.

Sticky Note
Resistor should be variable.

Sticky Note
No component values provided for voltage divider.


	WJEC 2014 Online Exam Review
	GCE Electronics ET2 1142-01
	Item Level Data
	Facility factor graph
	Question 7
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Question 8
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Question 9
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked






Question

Answers/Explanatory Notes

Marks
Available

(@)

(b)

(©)

(i)
(ii)
(iii)

Voltage across R= 9V (1)
| =258 mA (1)
R =9/258mA =34.88Q (1)

Select 33 Q to allow for 250 mA load current and 8 mA
zener current

3V (1)
115V (1)

P =11.5%33 (1)
=4W (1)

[Accept 3.79 W if calculation based on R = 34.88 Q]
[Apply ecf from previous parts]

3

[8]











Marks

Question Answers/Explanatory Notes Available
(@) | (i) | Both points plotted accurately within £ 1 square with 2
graph linear between points (1)
(i) | h.. =80+ 2 [Apply ecf from an inaccurate graph] (1)
(b) | (i) | Acceptanswersinrange 4.5V to4.6V (1) 2
(i) |6V £05V (1)
©) Vied= 15— (6 £0.5V) =9V £ 0.5V (1) 3
IC=9/120=0.075 A [75mA] (1)
P =6x0.075 = 0.45W (1)
[7]







Question

Answers/Explanatory Notes

Marks
Available

Two resistors greater than 1kQ (1)

Ratio resistors 1:3 (1)

Larger resistor at top (1)

Voltage divider with LDR connected to non inv i/p (1)
LDR at bottom (1)

Variable resistor (1)

Correct transistor and lamp connections (1)

[7]
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