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SECTION A

Answer ALL the question in this Section in the spaces provided

Define the following terms as used in DAL transients

L
(i} transient time;
i =
{11 tmee consiint. |4 IMarks|
(b} (i) The: voltage (V) across a capacitor C is imitially charged at V volis, Itis
then discharged through a resistance of R ohms . Show that the voltage V.
is given by the expression: Ve = Ve 7t
(it Figure 1 shows a typical growth curve of current inan R - L circoit whene
T = time constant, Determins the
I transient period:
I 2 ark el
I time constant, { |2 marks)
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Fig. 1
{c) A d.e. voltage of 120 V is applied across of coil of resistance § £2 and inductance
12 H. Determine the value of current, 0.3 seconds after switching on the supply.
i< marks)
2. ia) i) Deline the following terms as used in a.c. systems
I frequency;
{ il form-Tactor.
(i) State any two reasons for using Sine wiaves in a.c. circuil analysis, (6 marks)
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I'wo corrents are represented by the exypreéssions
H J

iy =-dsm{an — Ty )
iy =-2sin(&f + %4

{1} draw to scale, on the same axes, the phasor diagram of curments {; and i
{11} using the drawing in (b) (1), determine the sum of currents gxpressed 1n
the form: { = fsinl oy —a) (7T marks)
(c) A single phase a.¢. circuit consists of # coil of inductance (1,05 H and effective
resistance 5 © comnected in parallel with a 0.1 pF capacitor.
(i} Draw the circumt dingram;
(it} Determine the:
I frequency of circuil at resonance;
] dynamic resistance {7 marks)
o fa) State the functions of the following micToprocessor registers:
i) PrOErEm COunter;
(i) instruction register;
(1i)  stack pointer {3 marks)
({53 Draw a labelled block diagram of a microprocessor based system ad state the
function of each block, (9 marks)
(Ch (1) State the bwa parts on-an instrucbicn.
i) Describe the functions of the following groups of instructions stating one
exgmple in each case:
I data manipulation;
| transfer of contral;
[11 mputicutput. (8 marks)
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ahate;
I three objectives of the health and safety at work act 2007,
! any two steps that a safety engineer or mspector would take when

the objectives in (1) above are not observed

(L) Outline five precaunions taken 1o safeguard safety of personnel in 4 workshop
environment i 0 marks)
(b} State any two causes of each of the following fanlts m a d.c. machine:
(i) senerator Fails o excite;
(5] excessive sparking st the commutator;
(hi)  starter of a d.c. motor fails o hold in ON-position although the motor
stans correctly, (O miarks)
() List four installation and wiring requirements of electric moors, {4 marks)

SECTION B

Arnswer any DIWE guestion frov this Section in the spaces provided

a il il
TR
(1)

{0} {1}

il
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Outline the procedure of camrying out routine maintenanee checks on a d.c.
IO,

With the-and of circuit diagrams, describe how the following perfomunce
lesls are carriedd oul on three phise squirrel cage induction motons:

[ Cpen-crreul [est;
i SOTT-CIrcult fest

Deseribe any two abnormal conditions that are likely to occur duning the
operation of the motors i (a) (i) (16 marks)

Explain the reasons for keeping a record of work camed out together with

possible test results after a mamisEnance axercise.

List amy fwo test insiruments used |J||ri-1:g maintenance And servicimg of

Bquiprment. (4 marks)
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(1) State the purpose of the following torques in measuring insirument:

I damping;
il deflecting.
(i} lable 1 shows a comparison of moving coil and moving ron instrument

parts.. Fill m the missing sections.

Table |
| Type of Instrament | Moving Coil Moving Iron
Scale Linear
Dramping Air
Control | Hairspring
(1) State any three advantages of digital over analogue instruments. (% marks)

A three phase alternator has its windings connected m star. The voltages induced
i the windings are;

Eq = . sin for

& = Easinlan - 1207)

= sinl{on — 2407 )

where Em is the maximum value of voltage:

i) draw on the same axis the wavetorms to represent the three voltages;

(it} show thal e + 2, + 0 = (0, { B mirks)

Show that the power dissipated i a three phase delta connected load is given by
the expression p = 3V cosq@ watts. {4 marks)

Describe the following memory types:

il PIrimeary
(ir} back-up {4 marks)
(1] With the aid of a diagram. explain the operation of a dynamic random

access memory cell (DR AM)

{11 State ome advantage of the cell in {b) (i) over static random access memory
{SRAM). (8 marks)
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el Table 2 shows a 8085 program listing.  Using Intel 8083 instruction set, hand code
the program, indicating the comesponding memory location (& marks)
lable 2
DR S04 H
LX] H 8030 H
WV AZYH
MO B.A
MV A23H
MOV C.A
MV ALCH
AL
MY M, A
alib B
[ X H
MDY M, A
HLT
R {a) State any three common faults in discharge lamp circuits. {3 marks}
(D) List any two possible causes for each of the following faults in 4 three phase
synchronous motos:
(1 smoke emitted from the machine;
() shock experienced on touching the casing;
) machine does not start when switched ong;
fiv)  machine starts and then stops {8 marks)
ic) In a college workshop, at least two technicians are reported injured every year while
carrying out visual inspection on some machines. The muntenance superyisor Ras
come to the realization that this happens because the technicians assume that the
imachines are SLALIC Ry
(1) Explain the effect which causes the machines (o appear Stationary;
(i) With the aid of a circuit diagram, illustrate how the effect () (1) may be
MHnImEZed (% marks)
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