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SECTION A

QUESTION 1
1.1 111
1.1.2
1.1.3
1.1.4
1.1.5
1.2 1.21
1.2.2
1.2.3
1.2.4
1.2.5
1.3 1.3.1
1.3.2
1.3.8
1.3.4
1.3.5
1.4 141
14.2
14.3
144
14.5
SECTION B
QUESTION 2
21 211

21.2
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True
True
True
False
False

Cathode-ray oscilloscope (CRO)
Sweep time

Voltage follower

Fermi level

Drift current

E - Breakdown voltage

| - Diffusion current

A - Reverse recovery time
C - Holding current

G - Transients

Loop ABCFGA:
VT = VRI + VRZ + VRG

24 =201, +12.1, +151,
24=321,+151, (1) v

v

Loop ABCDEFGA:

Vo W Vb VanF Vg T
24 =320, +(28+32+15)(1, - 1,) *

24=107.1,-75I, (2) v

(5x1) ©)

(5x1) (5)

(5x1) (5)

(5x1) (5)
[20]

TOTAL SECTION A: 20
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2.1.3 (1) X 5= v
120 = 1601, + 751, —(3)

(3)+(2)

120 =16014 + 751,

144 = 2671y
I; = 0,5394

Replace |1 in (1):

24 =160(0,539) + 751, v
24 = 86,24 + 751,
—62,24 = 75],

I, = =0.82994 (4)

2.2 2.2.1 X, =2xfL
X, =2.7.(60).(35x107) v

- 4
X, =13,195Q )

2232 X, = 1
2L

1
XC = 5 5
7.(60).(55x107)
X-=48,229Q0 v 2)

v

223 Z=~R?+ (Xc—X,)?
Z=1/9% + (48,229 — 13,195)2 v
Z =+/81 + (35,034)2

7 =+/1308,381
2=361729 , (2)
224 R
= CO0S "¢
7
9
6= cos™!
0% 36171
0=7559 v M
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225

4)

[19]

| x=13.195
v
— ——
8=7559° [R=9Q ‘g
v
v 4
Xc — Xg = 35,0340
! X=48,229Q
QUESTION 3
3.1 D,
® N P °
v
1S
" —
7 >

s

®* >

(ol

1S
&
H ® ®
D2
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3.2 3.2.1
1004

80 -
60 -

C (pF)
v 40

20

0 DOOHd < F g <12
AL 3)

3.2.2

(1)

3.3

-
1

Input

O

(MARKER TO USE DESCRETION) (3)
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3.4 3.4.1 e When a mechanical strain is applied to a strain gauge, the wire or
foil undergoes deformation.v’
e This results in a change in its length and cross-sectional area (it
either becomes narrower and longer or shorter and broader).v’
e This causes a change in the electrical resistance of the wire or

foi. OR As aresult there is a change in resistance.v’
(MARKER TO USE DESCRETION) (3)

3.4.2 Strain Gauge
Direction of strain
it ——— - Ve
v
Gaua resistance T
wires Gauge
backing
OR
Strain Gauge Construction
Gauge > f fl=cy  Electrical
backing '{ RS Strain direction S v wires
b S N -~ M (leads)
Resistive NN v 4
foll % -/-
C > I
¢ : ‘ |
) |
: seifdey Pl
" Solder
IQSdirecto  pads
(MARKER TO USE DESCRETION) (3)
3.5
. -, Front Electrical Contacts
i . Toughened Glass
d LT _' _ -~ Anti-reflective coating

..~ N-Type Silicon v

™ P-N Junction

- Back Electrical Contact

o Polymer Backsheet
(MARKER TO USE DESCRETION) (4)

Electron Flow
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QUESTION 4
4.1 0 Ve
TZ
v
ol
Ry
Tl
&
Vin v
R, G R J_Cm
-l- 0 ~Vee

(MARKER TO USE DESCRETION) (5)

42 L0 X

|

Vin Ry [j| Vour

Unregulated Regulated
Dz,

(MARKER TO USE DESCRETION) (3)

Drain
Gate
@‘S& strate

Source (1 )

0]

<
=

|

@]

4.3 4.3.1
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432 e The current flow in an N-type MOSFET happens because of
negatively charged electrons. When a positive voltage is
applied with repulsive force at the gate terminal, the holes
present under the oxide layer are pushed downward into the
substrate.v’

e The depletion region is populated by the bound negative
charges which are associated with the acceptor atoms. Upon
the reach of electrons, the channel is formed. The positive
voltage also attracts electrons from the N+ source and drain
regions into the channel. If a voltage is applied between the
drain and source the current flows freely between the source
and drain and the gate voltage controls the electrons in the
channel.v’
(MARKER TO USE DESCRETION) (2)
4.4 4.41 It has a smaller size.
It is more reliable than a conventional amplifier.
It costs less due to the type of circuit parts.
Less power consumption.
Easy to replace.
An OP-amp can be used for different applications. (Any 3 x 1) (3)

442 Ry

— T +———
v

(3)

443 e Voltage followers have a high input impedance and a low output
impedance. This is the essence of their buffering action.v'
e They strengthen a signal and thereby allow a high-impedance
source to drive a low-impedance load.v’ (2)
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Input

Output

C

\V/

\l/ -

(2)
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QUESTION 5

51 il

ogue ; Schmitt

Input  ——a] Amplifier Trsaect Counter
Signal £8

Time-Base v
Generator |

Display
Uit

(MARKER TO USE DESCRETION) (4)

5.2 521 e The vertical deflection plate turns the ray up and downv’

e and the horizontal ray moves the electron beams from the left
side to the right side.v’

OR

* A positive voltage applied to the vertical deflection plate causes
the beam to deflect vertically upward due to the attraction
forces, while a negative voltage applied to the vertical deflection
plate will cause the electron beam to deflect vertically
downward, due to the repulsion forces. v/

o Similarly, a positive voltage applied to the horizontal deflection
plate will cause the electron beam to deflect horizontally towards
the right, while a negative voltage applied to the horizontal
deflection plate will cause the electron beam to deflect
horizontally towards the left of the screen. v/
(Any applicable CORRECT answer) (2)

5.2.2 e Time-base generators produce very high frequency sawtooth
wavesv’
» specifically designed to deflect the beam of a cathode-ray tube
(CRT) smoothly across the face of the tube and then return it to
its starting position.v’ (2)
(MARKER TO USE DESCRETION)
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53 531
€ [+I4
B v
3 ,
- Pomard_
g conduction
region
Reverse S §
breakdown
voltage
] w B
: ! | +Vag
-Vax Von Vo
forward break-over voltage
v
Reverse -
breakdown o
region %
)
3
1,8
(3)
53.2 o
Annde
TR (Ei
TE.Z2
i>ate
0 )
Cathode
(o]

e When a voltage is applied across a thyristor, no current flows
because neither transistor is conducting. As a results there is no
complete path across the device. If a small current is passed
through the gate electrode, this will turn on the transistor TR2.
When this occurs it will cause the collector of TR2 to fall towards
the voltage on the emitter, i.e. the cathode of the whole device.v’

e When this occurs it will cause the current to flow through the
base of TR1v and turn this transistor on. It will now try to pull
the voltage on the collector of TR1 towards its emitter voltage.

e This will cause the current to flow in the emitter of TR2, causing
its on-state to be maintained. In this way it only requires a small
trigger pulse on the gate to turn the thyristor on. Once switched
on, the thyristor can only be turned off by removing the supply
voltage.v’

(MARKER TO USE DESCRETION)
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54 — [Toad ] l

l Control
circuit 2

iscR2 7

NN
™~

O <

Control

circuit 1 AT

!

(MARKER TO USE DESCRETION) (3)

5.5

‘/
SCR; v " Pulse

v
1)1

(MARKER TO USE DESCRETION) (3)
[20]

TOTAL SECTION B: 80
GRAND TOTAL: 100
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