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QUESTION 1

Consider loop ABDEFA

20 =20 (l4 = Ip) + 25 [(I1 = 1p) + I3]
20 = 20141 — 201, + 2514 — 251, + 2513
20=4bly < dblo F Z2Bl5 oo cnermunsmommmmensmmsamanersmn snss v

Consider loop ABCEFA

20 = 101, + 40 (I, — I3)
20 = 501, — 401, [2]v

Consider loop ABCDEFA

20 = 101, + 3015 + [25 (4 — 1) + I3]
20 = 10l, + 3015 +25l, — 251, + 251,

20 = 251, — 151, + 551; 3]V

[1]  x5:100 = 2251, — 225l, + 125, [4]v
8]  x9: 180 = 225|, — 135, + 495, (5]
[5] - [4]: 80 = 90I, + 370l (6]

(2] x [9]: 180 = 4501, 360, 7

[6] x [5]: 400 = 4501, + 18501 (6]

(8] - [7]: 220 = 221013

“l3=0,1Av [10]
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QUESTION 2

2.2 2.2.1 Z;=8% j15 Z,=6 j10

=17(61,9°v =11,662}-59°v

ZZ,
Lys + Zg
Z1t Zp

17/61,9° X 11,662|-59°
= + 0-j12vv
8+ j15+ 6 j10

198,254(2,9°
= +0 - j12v
14,866[19,7°

= 13,336-16,8° + 0-j12v

= 12,767 - 3,855+ 0 - j12v
= 12,767 - j15,855

= 20,356|-51,16° Qv

222 VT

Zr

= 200.0°
v
20,356, t51 ,160

= 9,825 |51,16° AV
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Zs=0 j12

=12|90°

(1)

(8)

(2)
[11]

Please turn over



QUESTION 3
31 31 A /s Peak point
Negative
resistance Normal
forward
FForward
current
(W]
Valley point
I
" . \\'\\' -
I 'r | ! e
Reverse Forward voltage
voltage
e & General silicon
Reverse current dicas
Ix v
P
3.4.2 AC(pF)
80 7
60
(}; = applied reverse bias)
40 |
240 -
(volis)
0 L I i - 'S '
-2 6 10 14 vV
313 =
Je e -
By Feg o
By o
el -r'—'— — Ll
{r T e v
FrE
RBeverse-fnos
FEREAET
vV

(3 x3) (9)
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3.2 v
j= 1 g(eKT_ 1)

qV 1.6 x 1079 x 0,126
W= Kin(-+1) = 1,38 x 1023 x In( 210~ 102 Ly =298.136 KYV VY

15 % 1079

°C =298.136 — 273 = 25.136 °Cv’ (5)
[14]
QUESTION 4
4.1 411 Vie=Ve X og =100 x =210 = 99715 Vv v'v/ 3)
Vierp—
4.1.2 Virms) = ;z-gp) = % = 2.887 voltv'v’

i __Virms) 2.887 _
V'r(RMS) = Gamp)sL x € = (4m x 50)2x 15 x 300 x 106 — 16,25m voltv'v’

Virms) _ 16.25 x 1073

r= 7! ="99715  — 1.63 X 10~4v v (6)
4.2 Voltage regulation may be defined as that change in the output voltage
(full-load) for varying load conditions. (2)

OR

It is the degree to which its output voltage remains constant despite changes
in the amount of current drawn from the supply by the load.

4.3 % regulation = "5 x 100 = 225222 x 100 = 30.342% 'V (2)
[13]
QUESTION 5
51 511 True
51.2 False
51.3 False
514 True
515 True
(5x1) (5)
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5.2 No offset voltage when used as a switch.
Small gain bandwidth.

Low noise level.

Relatively immune to radiation.
Extremely high input impedance.

Good thermal stability. (Any 4 x 1) (4)

5.3 Vour
AV =

Vin
2,5
E——
600 x 103
= 4,167v 3)

54 h — with which we work (e.g. hybrid parameter).
f —which characteristic (e.g. forward current gain).

b — which configuration (e.g. common base). (3)
[15]
QUESTION 6
-V —4
61 C= Rate of change X Ry, = —33%x10x 103 = 12#F‘//‘/ (3)
6.2 C I lf_”
’ I: i i
I in l’() !.'
in | l'
_-:._‘/‘/ 1)
' TvY (4)
6.3 ¢ Relay control
e Time delay circuits
e Static switches (Any TWO) (2)
6.4 Two (2) (1)
6.5 o 0 o P w
M { Fare
cag:  AMTe M M (3)
[13]
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QUESTION 7

7.1 ¢ The physical conditions in which the transducer would be used

e The quality that must be measured

e What kind of transducer would be suitable (3)
T2 e PTC - Positive Temperature Coefficientv" — The resistance increases with

an increase in temperature.v’
e NTC - Negative Temperature Coefficientv’' — The resistance decreases with
an increase in temperature.v’ (2 x 2) (4)

7.3 e The capacitor plates are isolated from the container and reach from the top
to the bottom.
¢ When the liquid level rises, the liquid, which serves as the di-electric,
changes the capacitance between the plates.
e The change in capacitance is detected by the bridge, amplified and an

indication of the liquid level is observed on the indicator. (2 x 3) (6)
[13]
QUESTION 8
8.1 - Rise time - 10% to 90%v

- Fall time — 90% to 10%v
- Pulse width at 50% v

v

e
5024

()

8.2 8.2.1
8.2.2
8.2.3
8.2.4
8.2.5
8.2.6

mTMoOOorw

(6 x1) (6)
[11]

TOTAL: 100
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