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| Question | Part | Subpart | Marking Guidance | Mark | Comments
Temperature .
sensor Audio \
Comparator Logic > signal > AUd.i(.) p| Loud ]
gate generator amplifier speaker |/
Adjustable
1 (a) voltage ref T . Rl 7
Light
sensor unit
Each box or dotted combination to be worth 1 mark each if in correct sequence
Op-amp — comparator OR — audio signal generator OR — light sensor unit 1
1 (b) Potentiometer — adjustable voltage reference 1
Power MOSFET — audio amplifier 1
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1 mark for row L
Al B a b c d e f 9 Display 1 mark for row S (both)
1 mark for row H
0O 0 0 0 1 1 1 0 L
@) 0|1 1 0 1 1 0 1 1 S 3
1|0 1 0 1 1 0 1 1 S
1)1 0 1 1 0 1 1 1 H
(b) | | EXOR gate | 1 |
Common cathode display requires logic 1 applied to segment as all cathodes are held Two points made
low
(c) 2
Common anode requires logic 0 to be applied to light each segment
(d) | (@) | Different combinations produce different brightness | 1 |1 Disadvantage
(d) (i) R=V/I; (5V — 2.2V) / 20mA; 2.8V/20mA = 140Q 5 1 mark for 2.8V drop
1 mark for answer
(d) | (i) |E24=150Q | 1 |1 mark for answer
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X S
12vo——C— T
R
N
PROJECT
(@) T 2
ovO .
Y
1 mark for Zener symbol
1 mark for orientation
() | (@) [80mA+5mA =85mA | 1 | Answer—1
(b) (i) 12V -5.1V =6.9V 1 (13alculat|on and answer —
(b) (i) R =6.9V/85mA =81Q 5 galculatlon and answer —
© () P=V?/R P=(6.9x6.9)/75 P=0.64W 5 Calculation and answer —
Hence P is approx. 0.6W 2
.. I =V/IR 1=6.9/75 | =92mA Calculation and answer —
(c) (i) 2 5

50f11




MARK SCHEME — GENERAL CERTIFICATTE OF EDUCATION (AS-LEVEL) ELECTRONICS — ELEC1 — JUNE 2015

D=C+B 1
(@) E=4 .
G=A+B 1
2 marks for each of
INPUTS INTERMEDIATE OUTPUTS correct columns D & G
C B A D E G 1 mark for column E
0 0 0 0 1 1
0 0 1 0 0 0
0 1 0 1 1 0
0 1 1 1 0 0
(b)
1 0 0 1 1 1
1 0 1 1 0 0
1 1 0 1 1 0
1 1 1 1 0 0
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(©)

Q=(4A.B)+(4 .C)+ (4 .B)
Q=AB+B)+(A .C)

Q=A (1)+(4 .C)
Q=4(1+C)

Q=14

Final gate is a NOT gate (Accept 4)

Karnaugh map alternative

OR
AB | A.B|A.B |A.B
. . 1 - s
1, 1 )

1mark (X+X)=1
reduction

1 mark for (1+ X) =1

1 mark for final gate

1 mark for table with
values

1 mark for cluster

1 mark for final gate
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@ 0 Log graph enables a wide range of values to be displayed on the same axis. 1
Allow — (enables values to be displayed as straight line)
@ [ @) [7Ilux | 1]
12V
30kQ2
(b) 1
Y
N\
ov
1 mark for connections correct way round
. 60 kQ / (60kQ + 30kQ)) x 12V = 8V Working — 1
(c) 0) 2 _
Answer — 1
© (i) R; = 11kQ to give same value at Y as switching voltage at X (2:1 ratio) (No ecf on 5 Reason / calculation — 1
value) Answer — 1
The op-amp is not ideal and will saturate above 0V Saturation — 1
(d) Need to drop voltage 3 Voltage drop — 1
Acceptable method Method — 1
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(€)

L
!
>
Signal-from> —
Op Amp
© O v

Lamp in independent mains circuit in correct position.
Electromagnetic relay in correct position.

Protection diode in correct position.

N-channel MOSFET in correct position.

230V

1 mark
1 mark
1 mark
1 mark
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(@)

INPUTS OUTPUTS
Tunnel Car Lorry | Message | Red Stop Green
Sensor | Sensor | Sensor | Display light Go light
T C L M R G
0 0 0 0 0 1
0 0 1 0 0 1
0 1 0 0 0 1
0 1 1 1 1 0
1 0 0 0 1 0
1 0 1 0 1 0
1 1 0 0 1 0
1 1 1 1 1 0

Column M — 2 marks
Column G — 2 marks

(b)

R=T+(C.L)

Or for full expression S=T +(T.C.L)

1 mark for terms
1 mark for OR

Max 1 mark
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(©)

(i)

T Do

(©)

(ii)

B D

b >
o

‘0

T r E:)DL
DD

Allow reduced solution

1 x4
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