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PART A:

Q1 (3

(b)

(©)

Q2 ()

(a)

()

PART B:

QG (@

(b)

(©)

(d)

Identify the v, i, and power dissipated in resistor of 12Q in the circuit of

Figure Q1(a).
(5 marks)

Calculate the current I, and 1, as show in Figure Q1(b) using mesh analysis
(10 marks)

Solve the value of v in the circuit using supetposition theorem.
(10 marks)

Identify the v, through v, in the circuit of Figure Q2(a).
(6 marks)

Calculate the voltage, ¥7 and ¥, in the circuit shown in Figure Q2(b).
(10 marks)

Solve the circuit as shown in Figure Q2 (¢) to obtain the Norton equivalent

at the terminals a-b.
(9 marks)

Solve the equivalent inductance of the circuit in Figure Q3(a). Assume all inductors
are 10 mH.
(4 atks)

Lixamine the value of R in Figure Q3(b) that will make thc cnergy stored in the
capacitor the same as that stored in the inductor under dc condition.

(6 marks)

Figure Q3(c) shows a source-free RL circuit. Solve the i, for 7>0.
(5 marks)

Solve the values of the i, v, and i for all time as shown in Fig_l_gq__Q}.(d);-assﬁr'nT
that the switch was opened for a long time. Then etcjl:.;j({}.for) aﬁ@l&r\
l‘ i ,:4 l‘

(10 marks)
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Q4

(a)

(®)

©

(d)

Explain what is meant by the RMS value of an alternating current and explain why
the RMS value is usually more important than either the maximum or the mean

value of the current.

(5 marks)

Referring to Figure Q4 (b), the RMS value for the saw-tooth voltage of peak value
Vo from t=0 to t=2T is xVo Solve the value of x.
(5 marks)

Given a XX Q resistor (R), a Y [l inductor (L) and a 10 pF capacitor (C) are connected
in series to a 5 Hz source (V). The RMS current, Irus in the circuit is 2A.

(Use XX = your 1 two digit of student number, Y = your last digit of student number
(use | if your number is 0)

(For example if your student [[) - EZ190040; XX is 19 and Y is 1)

(1) Determmne the RMS voltage actoss the resistor, inductor, capacitor and the
RLC combination

(4 marks)

(ii))  Sketch the phasor diagram for this circuit
(4 marks)

Calculate the RMS value of the current wave shown in Figure Q4(d). If the current
i passed through a 10 Q resistor, find the average power absorbed by the resistor.
(Use A — your last number of your identification number/ passport number (use 5 if

your number is 0)
(For example if your number is 991030-03-5344 : A is 4)

(7marks)
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Q5

(a)

(b)

(©)

(4

Explain the working principles of DC motor with simple sketches.
(5 marks)

Figure Q5(b) shows the schematic of electronics components on the breadboard. The
OV batlety is connecled o the hotzoutal lmes, the tansistor and 1esistols ae
conuccled in the vertical lines).

(1) State the function of all components (3 marks)

(i1) Hlustrate the schetnatic diagram of the circuit (5 tnarks)

Identify and draw the simplified logic circuit for Figure Q5(c) by using only a single
(1) logic gato that can be applied to replace the whole circuit.
(5 marks)

Iu digital system, different gates are connected to petform different functions. Such
circuits are called combinational logic circuit. Analyze the logic circuit in Figure
Q5(d) and obtain:

() The Boolean expression for Z. (2 marks)
(ii)  The truth table for the logic circuit (5 marks)

-END OF QUESTIONS -
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TECHNOLOGY
LIST OF FORMULA
OIIMS LAW
JOULE'S LAW
n ) A
KIRCHHOFF LAW > i, =0 > v, =0
v=l

WYE-DELTA TRANSFORMATION

R = RE, + R+ R = ___BJJR.:_
R R +R,+R
R = RIR2 + R2R3 +R.R . RcRa
. 2" R +R,+R.
x _REARR+RR RR,
14 R — a
: ' R +R,+R,
SOURCE TRANSFORMATION
O @
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THEVENIN AND NORTON EQUIVALENT CIRCUIT
Ry = Ry /., = Vi

Yook

TH

7

Vs .
P = R, = —H R : When Ry, # Rru
t RTF{ * R[ J

Z

I‘.’
& max =
4R’1’H

When Ri= R

MAXIMUM POWER TRANSFER
R a
AN |

i

| ; i
i 2
" |
N < iP=i"R, =} —2— | R |
NED /glﬁf- L [Rm+RL} ‘|

Q

b
CAPACITOR AND INDUCTOR
&A |
== W=7 [ ioadi+v,)
7= ..?.(..v.. W= ic’vz

dt 2

Li= NﬂuA v=[ di
/ dt

g | 1,
™ .Z‘Lv(t)dt+l(to) W=l
=T 1 M
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TECHNOLOGY

ALTERNATING CURRENT POWER CALCULATION

P()=v()i(t) [nstantancous power

1 1 Average power

P ERe[Vl*] = Elem cos(6,-6,)

TRANSFORMERS
Ve _Np
y § N, 8
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TECHNOLOGY

STANDARD RESISTOR VALUES AND COLOR

Color | Digit [Multiplier|Tolerance (%)
Back | o |1y
Browrn 1 10" 1
Hed 2 10° 2
Orange 3 10°
Yellow | 4 10t
Giecen | 5 10° 0.6
Blue 0 10° 0.26
Violet 7 107 0.1
Grey 8 10°
White | @ 10°
Gold 10" 5
| siver | | 107 10
(none) 20
LOGIC GATES
Name | NOT AND NAND OR NOR XOR XNOR
Alg. Expr. 4 AB L 4B A+B A+B FEL A6B

sl | &S0 | Hys | | I | T | T | T

Tewth | A X (B A[X B AIX | B A[X | B AKX | B AN B AR
Table ﬁ 1 |0 0|0 [0 0j1t 0 00 OOEI 0o 0fjo 0 01
{1 o [0 11lo 0 1l 6 11 0 l!(} 0 11 6 1|0
poole ool fr oo | ojo |1 ofr 1 0o

1 1|1 1 1]¢0 1 131 1 18 1 1|0 1141
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