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EE 392
ELECTRICAL ENGINEERING PRACTICE

TIME: Three hours. ‘

SECTIONS A AND B-ELECTRICAL ENGINEERING COMPONENTS
SECTION C-MECHANICAL ENGINEERING COMPONENT

ATTEMPT ANY TWO QUESTIONS FROM EACH SECTION. USE SEPARATE
ANSWER BOOKLET FOR SECTION C ;

ANSWER: SIX questions — All carry equal marks

SECTION A-ELECTRICAL DESIGN, DRAWING AND FAULT FINDING
Question 1.
a) Mention the types of graphic symbols used to identify different electrical
components: 1
b) Explain the types of maintenance used to safeguard electrical equipment.
¢) Explain what grounding is and also determine the types of earth rods used in
electrical grounding.
d) For the diagram given below, determine the voltages at the points A,B,C,D,E, if

the drop is 15 V across each resistor.
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a)

b)

Question 2

Figure Q5 shows the circuit diagram for a regulated power supply you encountered in the

fault-finding experiment.

Show that the output voltage will vary as follows: Vg (R8+P+R7)/R7) = Eo=>
Vr(R8+P+R7)/(R7+P), where Vg 1s the voltage at test point 13

If the a.c voltage across test points 1 and 3 is as expected, and the d.c voltage
measure across test point 4 and 5 is 90% of the a.c. Voltage across test points 1
and 3, what could be the fault

The thyristor (Thy) requires a gate voltage of 0.6 Vv to turn-on and conduct
anode to cathode current. What does turn-on action do to the regulator function?
Calculate the corresponding load current for this condition

Explain the resetting action of switch SW2

If the voltage between test points 11 and 13 is zero, what could be fault?

Question 3

Determine the total uncertainty in the value found for a resistor measured using a bridge
circuit for which the balance equation is X=SP/Q, given P= 1000 €2 £0.05% and Q =100

Q +0.05 % and S is a resistance box having four decades as follows:

Decade 1 of 10 by 1000 Q resistors each = 0.5 Q
Decade 2 of 10 by 100 € resistors each + 0.1 Q
Decade 3 of 10 by 10 Q resistors each = 0.05 €
Decade 4 of 10 by 1 Q resistors each = 0.05 Q

At balance, S was set to a value of 5436 (2.
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SECTION B-ELECTRICAL MEASUREMENTS
Question 4
a) Given the bridge in fig QO6, derive an expression to find the value of Rx and
expléin what should happen to the galvanometer, G, for Nanyondo to conclude
that the bridge has been balanced
b) Using Kirchhoff’s laws, prove that (R1/R2) = (R3/Rx)
¢) Explain what is meant by ‘insertion error’

d) Given that %=A” B. calculate the total error of the expression if:

A=10+12% ,B=20+3 %

Question 5 . fzw 2.

a) Two ohmmeters are connected in series indicate 20 Q +2% and 200.Q + 4 %.
Determine:

1) the maximum value of the current in the circuit

i1) the minimum value of the voltage in the 20 €2 resistor i{ftgle iondication of the

voltmeter at the source with negligible resistance is 120 V + 5 %

111) sketch the circuit

b) Explain what is meant by preventive maintenance and give four tools that would
assist you in maintenance and repair of equipment

Question 6

a) Compare analogue methods of measurement to comparison methods. 1) Describe
the main elements of a moving coil ammeter and their functions. 11)What can be
the causes of the malfunctioning of the moving coil?

b) A 15 V moving-iron voltmeter has a resistance of 500 € and an inductance of
0.12 H. assuming that this instrument reads correctly on D.C.,what will be its
reading on A.C, at the same voltage when the frequency is:

1) 25 Hz

i1) 100 Hz

c) A moving-iron instrument gives & full-scale reading with 100 V. it has a coil Of
10,000 turns and a resistance of 2,000 Q. If the instrument is to be used as an
ammeter to give a full-scale deflection at 20 A, calculate tmiiessary number of

turns in the coil.
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Q8.

Q9.

Q7.

SECTION C: STATICS AND DYNAMICS

Attached to a uniformly rotating shaft are four discs A, B, C and D, spaced at
equal intervals along the shaft, of mass 7.5 kg, 12.5 kg, 7 kg and 6 kg
respectively; the mass centres of the discs are at 4 mm, 3 mm, 5 mm and § mm
respectively from the axis of rotation. An additional mass M may be attached to D
at an effective radius of 60 mm from the axis of rotation. Find the minimum value
of the mass of M, and the relative angular positions of the mass centres of all the
masses to ensure complete dynamic balance for the rotating shaft.

(a) Obtain an expression for the maximum slope and deflection of a
cantilever of length | carrying;

(1) a concentrated load W at its free end,
(11) a uniformly distributed load w along its whole length.

(b) Determine the diameter of a solid shaft which will transmit 440 H.P. at
300 rpm. The angle of twist must not exceed on degree in 2 metres length
nor the maumum shear stress 400 kg/em®. Modulus of rigidity C =
0.84*10° kg/cm’. H.P = 2zNT/4500.

A closed-coiled helical spring has to absorb 50 Nm of energy when compressed 5
cm. The coil diameter is eight times the wire diameter. If there are ten coils,
estimate the diameters of coil and wire and the maximum shear stress. Modulus of
rigidity G = 85,000 N/mm’.

END OF SECTION C

END OF EXAMINATION - EE392
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CICUIT DIAGRAMS REFERRED TO IN EXAM
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. '-/SECHONA_ ANSWER ANY TWO

QUESTION 1

(@) Describe briefly with the zid of 2 s
magnet moving coil instruments. L
(1) Explain types instrument drifis amd:
(ii) Explain what is meant by instrument &

(b) Explain the troubleshooting process for the &l
 the case study and subsequent repairs ; i
(i) The motor takes too long to acceles

(ii) The motor runs in wrong direction :
(iii) The motor overload protection coniimmme




UESTION 2

(a) Name and state the functions of &_sﬁ*hﬁqmw

-l

,.
|we!
|

flli
Wi

[
1

-
-
TR Ty -

(b) Define and state the difference between instrument accuracy and precisson
[6 Marks]

[3 Marks]

(¢) Describe what is meant by absolute and secondary instruments
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QUESTION 3

(a) Draw and explain the diagram ¢

- (b)Describe with the aid of diaer
 the measuring instruments.

: (1) If the I‘epeatabﬂlty of ohmme —

resistor, find the value of X if+ ll
Q.30 XOand IR O 3

- SECTION (B)

QUESTION 4 E
A beam AB of 4 metres span is simply
shown in fig.1. Determine;
(1)  Slope at the end A.

(1) Maximum deflection.

Take E = 200GN/m?® and J = 20x10°m*.
20 kN

D‘L C
m—%{%—- I'm b{%

Fig.1

QUESTION 2

-]

A solid steel shaft is subjected to a torque of 45 kNm. If the “ _

per metre length of the shaft and the shear stress is not to be a
MN/m , find:

Sl Suxtable diameter for the shaft. 7 ,
(i) = Shear stress and angle of twist for the diameter ¢Hosen in Q.

Take G = 80 GN/m*




N

QUESTION 6 - b
A system comprising of a body of mass 8 kg interconnected to a spring of stiffness

k = 32 N/m is acted upon by an external force of 3.2sin(3z) N. Initially it was
displaced by 0.2 m to the right of its equilibrium position and released from rest at
time t = 0. Determine:

(i)  The displacement of the mass after 2 seconds. [15 Marks]
(ii) What would happen if the external force changes to 1.2 sin(2t) N justify
yOUr answer. [ 5 Marks]
QUESTION 7

Two spheres A and B have an equal mass and are electro statically charged sach
 that the repulsive force acting between them has a magnitude of 20 mN and =
dlrected along line AB as shown in Fig. 2. Determine:

(i)‘-' The mass m of each sphere. [S Marks]

. - The tension in cords AC and BC. [10 Marks]

* The angle 5. : [5 Marks]

END
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i This test contains five questions

2. ANSWER all the questions and Show all the work

leading to the solution




1. 1Ay

2o D‘f\ letwv j J\Ei

Y\\(E«Q aad
WJI‘\E!UO and damping of

Describe in details with the diagram the pun{nple of
[10 Marks]

dvnamonu;tu type ofmstruments
““Define the methods of da damping and bketch the Graphs . [10 Marks]

QUESTION 2: Ta="Te @ﬁ.,& ; = &Ll
4 T el

Caleulete the lomlue produced in a permanent-magnet moving coil volometer with a full
scale detlection current of dmA . The coil has 100 turns, ettecm{e depth of 3cm and
width of 2.5¢m. The controlling torque of the spring is 4.9x10” N-m full scale

QUESTION1: / ay

deflection {10 Marks]
i.  Estimate the flux density in the gap. C. )%’ [5 M™Marks]
0 el ) [5 Marks]

1. Deline the range of instruments;

MLI“S‘}“' Les R ) “Tp = TC

QUESTION 3: Stele Rosge

Mr. Jason Phirl was carrying out the transformer silica test to determi~e the moisture Y /

content of the silica, he carried cut measurements of the same silica «

were the weight results he found using the same balance mstrument;

2.5kg, 2.03kg, 2.8kg, 2.45kg, 3 OkfT and 2. Okrr

Find the repeatability of the balance mstrument and the actual silica werght.
[12 Marks]

J I8 Marks]

| the tollowing

&

1. Deseribe types of nm:um 1\’ drifts and show umphmaily
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QUESTION 4:

Describe in details the principle of operation of both types of Moving Iron Instruments,

[10 Marks]
I.  Define absolute instruments [2 Marks]
1. Define and state the difference between instrument accuracy and precision

[8 Marks]

QUESTION 5:

(a) A moving-coil instrument has 100 turns of wire with a resistance of 1092, an
active length in the gap of 3ecm and width of 2cm. A p.d of 45SmV produces tull-
scale deflection. The control spring exerts a torque of 490.5 x 10" N-m at full-

P scale deflection. Calculate the torque and flux density in the gap.[10 Marks]

(b) A direct current ammeter and leads have total resistance of 1 .58 The instrument
gives a full-scale deflection tor a.50mA . Calculate the resistan > of the shunts
necessary to give full-scale ranges of 2.5, 5.0 and 25 amperes. [10 Marks]
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T = RILbN = BIAN
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AN
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N =100
T= 4-9x16°N-m

A =0-03mX3-025m = 0.000T7SM
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