THE UNIVERSITY OF ZAMBIA

SCHOOL OF ENGINEERING

'DEPARTMENT OF ELECTRICAL AND ELECTRONIC ENGINEERING

UNIVERSITY EXAMINATIONS

FINAL EXAM — June / July 2015

EEE 3112

ELECTRICAL ENGINEERING PRACTICE

. Three (3) hours
. Answer any four (4) qu
ection B.

estions in section A and oné

question in s
Submit SECTION A and SECTION B in

ADDITIONAL —
Separate Answer Booklets.

e

Scanned with CamScanner



i CTION A: ANSWER AT LEAST Four (4) QUESTIONS FROM THIS SECTION

UESTION 1

.) Briefly describe, giving two examples, what a standard is, and give the reason why we
need (o preserve it (3 Marks]
b) Give four categories of standards with their specific functions. [2 marks]

¢) Design an Aryton shunt to provide an ammeter with a current range of 0-1 mA, 5 mA,
10 mA and 20 mA. A I’ Arsonval movement with an internal resistance of 60k€2 and
full scale current of 50 pA is used, (13 Marks]
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! ":-:“_‘ on 2
'a) Name any four classes of measuring instruments, giving one example for each.

[2 Marks]
'b) Describe briefly four performance characteristics of an instrument. [4 marks]
¢) Outline four methods of fault finding. [4 Marks]

'd) A S0pA full scale deflection current meter movement shown in figure QS is to be
used in an Ohmmeter. The meter movement has an internal resistance Ry, = 2kQ
and a 3V battery is used in the circuit. Determine R, at full scale deflection.

[3 Marks]
e) A 100Q basic movement is to be used as an chmmeter requiring a full scale
deflection of 1mA and internal battery voltage of 5V. A half scale deflection
~ marking of 2k is desired. Calculate:

i.  value of R1 and R2 [4 Marks]

ii.  the maximum value of R2 to compensate for a 3% drop in battery voltage
[3 Marks]
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Figure Q3. Ohm meter

gestion 3
4 citor having

i i d two capa
. A student in a laboratory was presented with t_hlt'f_-":sfesmtors an P
the following colour bands and other characteristics:

» Resistor 1: Red, Green, Silver and Gold;
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» Resistor 2: Violet, Grey, Gold and Silver;

» Resistor 3:Yellow, Black, Red and White;

» Capacitor 1: Red, Black and Orange;

» Capacitor 2: Small capacitor with number code printed on it, 472K.

i) Determinc the resistance, capacitance and tolerance values of the above listed
components. [5 Marks]

ii) State at least two functions of capacitors and one of resistors in electronic
[3 Marks]

engineering.
n electrical and electronic

iii) Describe briefly the four main types of diagrams used i
[4 Marks]

engineering

diagram of a simple 5 V regulated power supplier system

iv) Design and draw a circuit
[6Marks]

and explain the functions of the devices (components) used.

v) Calculate for the power rating of a 480 Q resistor with 10 V acrossit.  [2 Marks]

Total [20 Marks]

Question 4
. solar lamp. In the design three parallel

i hows a circuit diagram of a . :
e el T ET h 2.7 V and 30 mA, are switched on 1n the evening and

high power white LEDs , €ac ‘
stl'fy cI:n for 10 hours usinga 6 vV 4.5 Ah rechargeal?le battery. During the day, the solar
panel charges the battery as the white LEDs ar€ switched off.

i) What are the functions of the following components:

(H 12V solar panel;

(2) 6 V 100 Q PCB Relay;
(3) Charger controller resistor connected in series with a silicon diode D1 ©.7Vh

(4) 1.8V, 15 mA Red LED:
[1x5 Marks]

(5) High value 4700 WF capacitor Cl
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e

Figure 1: Solar lamp circuit diagram

i1) Calculate the size of resistors R2, R3 and R4 needed to be connected in series with
[2 Marks]

the white LEDs.
ected in series with Red LED.

ii1) Determine the size of resistor required to be conn
j2 Marks]

a period of Shours
jally fully charged
[6 Marks]

iv) What size of solar panel power is needed to charge the batter for
after been used for 10 hours (Assume that the battery was init

before use)-
e main uses of electronic circuit diagrams. [5 Marks]
Total [20 Marks

y) Briefly describe fiv

ctions of the

Question 5
[6 Marks]

mofa radio receiver system and explain the main fun

1. Draw a block diagra

components in it.
ies of a time

mean) and rms valu

2. What are the three main differences betheq average ( - e
varying current on an interval? Define form factor. |

i 2 Marks]
3. Determine the colour bands for 2 1.5 5% resistor |
f recloses in electrical power g

panks and one use © ' o

4. State the three uses of capacitor

stem. o
” diagram. [dentify the 1L

i jrcuit
5. Figue % below, shows solar chEC g!ﬁn;tfoéu:;it}’- [4 Marks]
components making up the circuit an make @ 0!
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BT
D2 D3
Ri IN4007 IN4007

D1 1K

IN40Q7
Battery
12V Red W\ 6V _TL
DC Solar LED 4.5 Ah
Panel
T2
BC 557
T
BC 557 R3
10K

Figure 2: Solar charger monitor circuit diagram.

Total [20 Marks]

SECTION R. ANSWER AT L.EAST ONE (1) QUESTION FROM THIS SECTION

Question 6

(@) Ina i

o nz;ox?e Crusher at Chilanga Cement a steel shaft of 4m long, having a diameter of

sh » 1S Used tq transmit power at a rotational speed of 600rev/min. If the maximum
€ar stress for the mate

@ rial of the shaft is limited to 7SMN/m2. Determine the following
© Maximum power that can be transmitted
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(i)  The corresponding angle of twist

Assume the modulus of rigidity for steel is 95GN/m?2.
(b) Define the modulus of rigidity, G.
[16+4=20 Marks]

Question 7
(2) The mass of a gear A in Figure 8 (a), is 20kg and its centroidal radius of gyration, k,

is 160 mm. The mass of gear B is 8Kg and its centroidal radius of gyration kg is 100mm.

(i) Determine the mass moments of inertia of the two gears
(i) Write the differential equation of motion of the entire system given that the
bearings have friction coefficients G, = 0.05Nm.s/rad and Cp = 0.07Nm. 5 [rad

(iiiy  Calculate the angular acceleration of gear B when a torque 0of 16 N.m is

j applied to the shaft of gear A. Neglect friction.

(iv)What is backlash in gearing systems

(b) Define vibration resonance in forced vibration
[16+4=20 Marks]

9

END OF EE
E311 .
2~ Electrica) Engineering Practice
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