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QUESTION 1

a) Describe the definition for the followings:
i.  Conductor.

ii. Semiconductor.

(2 marks)
(2 marks)

b) Refer to Figure 1, name three (3) regions as indicated by A, B and C for the PN

Junction of a semiconductor.

Figure 1

(3 marks)

¢) Name two (2) types of semiconductor material mainly used for developing

semiconductor devices. (2 marks)
d) Sketch the PN Junction diode symbol with polarity labelled. (2 marks)
e) Using the data in Table 1:
i.  Sketch the V- characteristics curve for a forward bias diode. (3 marks)
ii. Give one (1) conclusion that can be obtained from the curve. (1 mark)
Table 1
Forward current
IF (mA) 0 0 0 [015/02(025(08|22 | 4
Forward Voltage
VE (V) 01/02,03|04 /06|07 |08 1 2

ier
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f) For the series diode configuration of Figure 2, answer the following questions:

a. Name the type of biasing method applied. (1 mark)
b. Calculate:
i. Forward voltage (VF). (3 marks)
ii. The voltage drop at R (VR). (3 marks)
iii. Forward current (IF). (3 marks)
+ VF —
=
IF >
+ +
Vs = 8§V R 47kQ V,

=

Figure 2

g) Give two (2) types of diode. (2 marks)
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QUESTION 2

a) Answer the following questions:
i. Refer to the physical structure of Bipolar Junction Transistor as shown in

Figure 3, name the Type A and Type B for the transistor. (4 marks)
4]7 Collecior Collector
o Cnore
B 0—— n Base 0—] ‘W
l Enitter Exiner
Type A Type B

Figure 3
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i. Refer to Figure 4 and the parameters value stated in the circuit, calculate:
a. The Base Resistor (RB) if the base current (IB) is 4.3 mA. (4 marks)

(Hint : VBB=VRB + VBE)
b. The Collector current (Ic).
(Hint : Vcc = IcRc + VCE)
c. The Emitter current (IE)

(4 marks)

(4 marks)

+ lg=asmay, |
Vg =—— Ity
=10V T Iy

Figure 4
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b)  Refer to the transistor BJT V-l characteristic curve in Figure 5 : There are three

(3) regions of operation for BJT as marked with region A, region B and region C.

Name all the marked regions respectively. (3 marks)
le

Region A RegionB 15
n___ e f
! :
! :
'
! !
N |
! )
! |
: }
! l
E |
oo region C !
’ i

: --- v Vce

o orv Vceimax)
% !
Figure 5
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Refer to the circuit configuration in Figure 6:

i. Name the biasing method applied to the circuit. (2 marks)
i. Compute the base voltage (VB). ( Hint : Apply voltage divider rule )
(4 marks)
VCC 1ov
]
Ic
% R1 L Rc
S 10kD ,? 1K
c
Vi i
o 3 8 Vvee=02v
T v
=0.7v |E

A
5.6kQ B T"’SOQ Ve

=

Figure 6

d) The circuit in Figure 7 shows the transistor is used to control the dc motor

operation. State the function of the transistor used. (2 marks)

MOTOR

PIN VA

GND
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QUESTION 3

a)  Answer the following questions by referring to the Figure 8 :

i.  Name the type of circuit configurations for the transistor amplifier. (2 marks)

ii. Give one (1) advantage of using this type of configuration. (1 mark)
iii. Compute the output voltage if the voltage gain (Av) of the system is
80.
(4 marks)

K /—\ -
i P L " o
Vﬁ W'r'/\v' ﬁ; ' :’-,

7 Cutput voltage
F ! 2 itter
t, o] eml
Input voltage Vout
25mv | l
1") -Qv . I1
. ;} ! g v

i
V. common | %/

Figure 8

b)  Refer to the circuit configuration of an amplifier system shown in Figure 9:
i.  Calculate the biasing voltage VB. (hint: apply voltage divider rule)
(4 marks)
ii. ~Calculate the voltage gain (Av) at low frequency. (4 marks)
Given: internal resistance Re = 125 Q

R <
560 ) % T
+ ' Ov o

Figure 9
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c) Refertothe Output Characteristics Curves of an amplifier system shown in Figure
10:

L Determine the minimum base current IB(min) and maximum base current

IB(max). (4 marks)

ii. Compute the Collector-Emitter peak to peak voltage VCE (peak-peak).
(4 marks)

:="
) I
- |
o
6‘ | S B=40 uA
I Q-point e - -
1 4 ,'  IB=50uA | & 7 BB=30ua
1 o I8=20 uA
) .
J I i IB=10uA
! 1 i
\ | l B
T § = 4 5 16 7 8 9; IR SRR VCE
1 -
I VCE(Q) f 5.8V : Vce=Vce
l . !
VCE(min) } :
: 1
! i
' VCE(max)
: |

Figure 10
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d)

Refer to the Figure 11, answer the following questions:

i.

Name the type of the transistor.

Calculate the emitter current le1.

Figure 11

2 =100

(1 mark)
(4 marks)

10
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QUESTION 4

a)
class of power amplifier:

Figure 12 and 13 are the characteristics of the input and output signals for a certain

i.  Name the class of the power amplifier system. (2 marks)
Input
Ve /\ . Signal
Figure 12
ii. Name the class of the power amplifier system. (2 marks)

+Y Input
F /\ /\ Signal
& . — =
n 2w 3 41 51 61
mA
o Qutput
‘ ¢ Signal
e
0 - . , -
t i

Figure 13
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b) The circuit in Figure 14 is a circuit used to produce a class A power amplifier.
This circuit is configured to produce the following data :

VL=15V at RL=150 Q
Vin = 5V at Rin 0.8 kQ.
Based on the stated data, calculate the power gain ( Ap ) of the system if the

power gain relationship to the input and output voltage is given by:

(5 marks)
2 Pi
P= Pin
0 -V
Signal
G Output
M\
[ 'c A
" Bias |. % [
A level ,
SlgnallnputT § 4 /
A Rz %,

Ce ¥,
I Ov 1
¥ ——

Figure 14
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c) Refer to Figure 15:
i. Calculate the maximum output voltages Vout(max) when Rz is setto  the

maximum of 5 kQ. (3 marks)
i. Calculate an appropriate value of R1 and R2 to produce output voltage
(Vout) is 15V. (6 marks)

Given: Vout =1.25 (1 + 1—23)
R1

1(;“V o__f.._. - LM317 + 0¥
R
\djustmun 220 Q)
== (, 1= (3
R’l
] (Max)
Figure 15

End of question
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