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General Instructrons , o CLEsL T

1. Read all instructions carefully before answerrng 1he quesuons o S L
. This question paper cons1sts of Flvc (5) compulsory quest1ons m ﬁve (5) pages R
- All questions carry equal marks. | 7‘ R ‘

. Answer to each quesuon should commence from a new page A

. Thisis a Closed Book Test (CBT) - |

. The symbols used in thls paper have therr usual meamngs “ S

7. Clearly state any assumplrons that you may make SR

. Answers should be in clear handwrltmg Do not use a red pen

\ooo'\rc\ul.;:wto

. You are not allowed to usea programmable calculator et

Question 01'

(a) Consider the mrcurt dlagram shown in F1gure Ql (a) F 1nd the eurrent ﬂowrng through
the SQ resistor usmg -mesh analy51s (8 marks) : : S

D wo0v

- Figure Q1 (a) -
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(b) Name two (2) applications of the Wheaststone bndgu (’) mar ]\9)

(¢) The Wheatstone bridge shown in Figure Q1 (u) has a lecd resistor Ry of le R? and
R3resistors can be adjusted. Suppose that the bridge is balanced wllh R3= 732 and R,
= 10k€2. What is the value of Ry ? (4 marks). ‘ ’ ’

Figure Q1 (c)

(d) Consider the following Wye network shown in 'Figurev'Ql‘ (d).If the load impedances
Z1 = Za= Z3= Zy then, draw the equivalent Delta network and state its corresponding
equation for impedance using usual notations (6 marks).

Z3

Figure Q1 (d)

Question 02
(a) List 3 applicdtions of the Bipolar Junction Transisforsi(BJ T3 ﬁiarks).

(b) Draw the N — Channel JFET schematic diagram and its correspondmg circuit syrnbol
labeling each terminal (4 marks). ,

(¢) Draw.the output characteristics for a BJT (Bipolar Junction Transistor) in CE (Common
Emitter) Configuration. Label each region clearly (6 marks). ' '
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BNCORE ind 75, Je and v 0N [hL Udl]Slsi()l cireuit of Figure Q7 (d) Assum<, ﬂlal the 11<mslsim'
operates in active mode and that /) = 5() COHSldCl Vm as O 7V (7 mmks)

e
T A

CFgwre Q2@

Question 03

(a) List 4 oharacterlstlcs of an 1deal op- amp (4 marks)

(b) Determine an expression for the closed 1oop Voltage gam Av, for the CIrcult shown il
Figure Q3 (b) Assume that the op-amp. is an ideal op-amp (8 marks)

Rz"

N Flgure Q3 (b)
() A circuit known as a summer is shown in: Flgure Q3 (c) Calculate 1he followmg i and
i. for the given circuit (8 marks) ’ : N
i.  Output voltage V,
ii. Output current - lo

Use the ideal op amp assumpuon and the followmg Values when solvmg the above

Va=2V, Vp= 1V, Ry=5kQ, Rp = 2.5.k£2, ‘Rf: lekQ._ and Rz = 51{.(2.,
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Figure Q3 (c)

Question 04

(a) Write short answers on following using diagrams as applicabié (9 marks)
i. Range of an analogue to digital converter (A-D cthertér) |
ii. Binary-weighted-input DAC e
iii. R — 2R Ladder

(b) Draw the circuit diagram of a full wave rectifier using 4 diodes with the corresponding
waveforms (input and output). Make sure to label each component carefully (5 marks) -

(c) Consider the RL circuit given in Figure Q4 (c). Find an expféssion for the current i(t)
(6 marks). ' ! ‘ : T

| " R=500

Ve = 100V 1) ) | g L:‘.O;lH‘
: ity ,

Figure Q4 (c)

Question 05

(a) Consider the number 5410 to answer the followihg 1. to iii. (6 marks).
i. Determine the binary number of the above
ii. Determine the -541¢ using the sign-and-magnitude method

iii. Determine the -5410 using the 1’s complement method
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(b) Prove the following Boolcan idénliiy us-iﬁo BoO]ean theoréms (4 ;ﬁmrks). "
CA + AB A+ B

b(c) Consider the following Boolean expression X A B +AB C +AB C + AC. Wllhoul ‘
l“nll"l]ll]]lelg, y the expression, draw the loglc dlag,lam for X (4 mar (S) - ‘

(d) U se the K-Map technique and minimize the followmg Boolean expressmn (6. malks)

Out=ABCDYABCD+ABTD + ABCD+ABCDfABCD+ABCD+A‘55+ABQI“

- END-
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