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QUESTION 1
1.1 1.1.1
1.1.2
1.1.3
1.1.4
1.1.5
1.1.6
1.1.7
1.1.8
1.2 1.2.1
1.2.2
1.2.3
1.2.4
1.2.5
1.2.6
1.2.7
QUESTION 2
2.1 2.1.1
2.1.2
2.1.3
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Loop ABCEFA

4 =5(11-0,2) +4012
=511-1+4012

5=511+4012 v

1=M+8I12..cc . [1]V
Loop CDEC

0=5(11-12-0,2) - 4012
=511 -512—1-4012 v

1251 =452, [2] v

[1]x5: 5=5; +40I,
[2]x—1: —1= =5l + 45,

[1]+[2]: 4=85, v

. 12=4/85

=0.047A vV

T710(E)(M31)T
(8x1) (8)
(7 x1) (7)

[15]
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Subsitude 12 in [1]

1 =14+ 8(0,047) v
lh=1 —0,376

=0,624 A | v

2.2 XL = 2xflL
= 2xntx50x32x103
=10,053 Q V
Zr. = R% + XL?
=122 + 10,0532
= 15,564 \

O, = Cos' R/ZrL
= Cos™' 12/15,564
- 0
= 39,952 \

lre = V/ZRrL
= 240/15,564
=15,332 A v
| is at minimum .-.circuit is resonating
- lc =IrL Sin©
= 15,332 x 0,642
=9,845 A v
Xc =Vlc
= 240/9,845
= 24,378 Q V
Xc =1/2xnfC
- C=1/2nfXc
=1/2 x t x 50 x 24,378
= 130,573 uF \
—
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Alternate Solution:
fr = 1/2n\/1/(LC) - R?/L2

Make C the subject and solve.

(7)
[15]
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QUESTION 3
3.1 It is when an atom loses an electron.
3.2
W
3.3 3.3.1 Ir—  Reverse current or a leakage currenty
The amount of current that will leak through the diode at
various reverse voltages.\/
3.3.2 Vrrm—The peak repetitive reverse voltage or peak inverse voltageV
The maximum reverse voltage applied repetitively.
3.3.3 lr -  Forward currenty
The maximum amount of current the diode can handle when
forward-biased.V
(3
3.4 ' - , SR
Y o
.' M*“lﬂ'ﬂ #
2| [, 3
@ 3 . RS s &
@ || Energy gzp c | | Eneray g2p =
1
DO
\\'\.\\\\.\\ Va}gncg band % Val b d
\ b d \\ ence
5 ; VGIEHCQ an 0 \\\\\:\\\\ 0 \-\\‘\\_\\

(a) insulators (b) semiconductors

W W

T710(E)(M31)T

(c) conductors

W

(3x2)

(1 mark for each forbidden gap, half mark for every other band)
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(6)
[15]
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QUESTION 4

4.1

Ri

4.2 A
_ > D +"'§‘M
-4
} ' " Vin T“‘C {
— 2V
B

Vi =eC2
D2
(o) Lig AN
N
(a mark for each component) (4)
4.3 4.31 /
w&@zm‘ hode
\ (1)
4.3.2 A
507
407
307
207
9 ."/ v #—v:(v}
o 05 1,0 1.5
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4.3.3 Seven segments
Dot matrix

Bar —graph displays
Security systems
Remote controls

(Any 2x 1) (2)
[10]

QUESTION 5
5.1

This circuit diagram shows an amplifier A with a feedback network B. The
feedback voltage Vs is taken from the output V, and is fed back in anti-phase
with the input voltage Vs. WV

In this way the input voltage is reduced in that Vi = Vs — Vi. (5)

53 53.1 Ic = Vce/Re
=12/2000

=6mA (2)
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Ic (mA)
[\
IQQZQOHA
IBB:BOIJA
Ig7=70|JA
IB(,=6OHA
5.3.2 53.2
Y
IB5:50}JA
IB4Z4OUA
5.3.3
Iga:aoﬂA
IBZZZO}JA
1,0 1
IBFIOI.IA
0 ; } -
2 14 Vee(V)
(3)
534 IBQ = 30 pA
ICQ =3mA
VCQ =6V (3)
[20]
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QUESTION 6
6.1 6.1.1 Cyclotronic control
6.1.2 Static switching
6.1.3 Cycle control
6.1.4 Phase control
(4x1) (@)
6.2 Holding current is defined as the minimum current required to hold the SCR in
its conducting state. (2)
6.3
(4)
6.4 e High input impedance
e Low output impedance
¢ High voltage gain
e Wide bandwidth
¢ Its parameters are matched and track well with temperature changes.
e Can handle both AC and DC signals. (Any 3 x1) (3)
6.5 When exposed to light energy it generates a voltage across the cell. (2)

[15]
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QUESTION 7

7.1 e Random errors
e Gross errors
e Systematic errors
(Any 2x 1) (2)

7.2 7.2.1 LVDT/ (Linear Variable Differential Transducer) (1)

7.2.2 (a) supply
(b) movement

(c) core
(d) output (4 x V%) (2)
7.2.3 Positioning the magnetic core throughv” an externally applied force

varies the difference in voltagev” of two secondary windings of a
transformer. The magnitude of this difference is an indication of the

direction and magnitude of the applied force.v’ (3)
7.3 e Measure DC volts
e Measure AC volts
e Measure frequency
¢ Indicate phase difference between signals
e Analyse waveforms
¢ Indicate wave distortion (Any 2x 1) (2)
[10]
TOTAL: 100
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