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SECTION A (10 Marks)

Answer all questions in this section (
l For each of items () = (x). choose the cotrect Mswer from among the given alternatives and

write its letter beside the item number in the dnswer booklet |7f()\'1d|:\1.

1) A d.¢ shunt motor is applied to run constant speed machines such as ‘
A electric drlls B crunes and hoists C conveyors
B centrifugal pumps ! electric locomoliyes
() A double wound ransformer having 120V in primary winding consists (X) turns. The
value of volts per turn will be
A OS\ I I \ m L SV/iturn
D 0.02V/t i Y\ Lur
1 W wi ches and o srermedinte switch can be used in a domestc lighting
vl Nt l1vhil Mn @ .
v {our positio NSO : three positions
! ne posIion
V1 ) 1! ' i ! ) o cleg i
ol wd | paraliel with load
, y loa out
' ¢ DUr ! g ol 0 in an mstullation 15 1o make sure thi
| of (WIRaA0 Il | :
| o leal . L ) in an mstadlano
{ il nd eI ! onneciea WITC 3
D the resistance of earth continuity CoOnductorn 1s proj erly measured and obtamed
[ there is no short circuit between the current Camymg CONULCLOLS. 4.
() Che term efficacy #s used m Hghiing system refers 1o
the ratio of mounting height ol the lamp to area of the illuminated room e [
i3 he ratio of famp output lumens (o lamp power im watts
! the ratio of illumination output to mounting height of the lamp .
D he ratio of the lamp output luminous intensity to lamp output lumens -
I the lamp ratng candelus 10 the expected Hummation m fux
(vil  Why s it important 10 study workshop safety rules and precautions?
A In order to maintain workshop disc Iphine
- .|‘l, In order to prevent acciaents in the \-.m‘l».:\hnp
{ In order to be familiar with job descriptions of the workshop 6
D (n order to cteate students’ confidence in the workshop
£ Inorder to know various workshop rules and regulations,




(vii) What is the recommended cable size for supplying a domestic installation in

Tanzania?
A A I6mm” twin armourcdcable. B A25mm twin armoured cable,
C A6 mm’ twin armoured cable, D A4 mm° twin armoured cable.

-~ 2 :
E A 2.5 mm” twin armoured cable

(vili) Armature reaction in an a.c generator affects

A rotor \Pccd B

terminal voltage per phase

¢ frequency of armature > gencrated voltage per phase
E frequency of generated voltage.
(IX) A orid svsren s defingd as
\ & purallel operation of generators at high veltage
B a three phase 4 - wire distribution system

v

‘;_. 4 a number ol

D aparallel operation of ransiormers al high voltage

power stations connected fogether af high voltage
1 gears at high voltage

E  aparallel operation of switch

SECTION B (30 Marks)

Anewer all questions in this section

Jame two physical properties and ope Che meal property of agood msuliton

Menti hree functi (he main switch gear mn an electnos installation
! 1y explin hy 15 1t nes ary

1 igh e 1O ransnussion ind dastnpuiion f elecirical enerey
(i1) balance th vds on i thrée phase syst ¥y
/4‘1'
' Wi el e armoured cable should nol HEUsE (O CUrTY . current?
2 Fynlain the precaulion that should be Laken when the metallic conduil system is beme instialled

» nrevent each of the tollowimg
4) High resistance joinis il the system
by Rusting of copduit and threads

Conduit blockages after ercction

Define the following enms as used in consumer Cireuits

(a) Final sub circuil
th)  Domestic ring circuil

Spur ol a Ny cireuit

(o)
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‘
(a) Explan how the following can be measured:
(1) current through a lighting point
(1) voltage across u lighting point.
(b}  Gave one application of a clamp metes
{a) How does the speed of a compound motor can be varied?
(b) Give two applications of an a.¢ universil motor
: o r . : . )
(a)  What is the main pumpase of inspecting and 25iing an el tricul installanon
1) What 1s the man Mjeciiy "np swlorming the oWy DY lesies in an !‘:.L'\“"Viﬁ lflﬁl;l”&llll.'l:l?
13l Continuity tesl
(11} Insulaton resistance ic 8 &
Mention three gomesoc o thi industnal apphication ric heating
What tvpe | ! i { ] I A PLIL ) pons’!
A 220 V do geaermator ha mattre resistance of 0,50 . If the full load armature
! n Fd ! ] 1 1| : Y
SECTION C (60 Marks)
\nswer three (3) guestons from this section
e h ) ) g ierm
(11 Resisuvity
(1) Temperature coefficient of i resistance: (02 marks) =
i Z
b (yive three reasons why alumimum conduetors are lm;.-'k'l_\ nsed i overhesd ll';i:&.\missi(?ll
f electrical power (03 marks)
(c A PVC twin copper cable 30 n long has a total voltage drop of 8 V when it 1s carrying#

d.c current of 40 A at 20 °C. The resistivity of copper 15 1.754 pQem at this temperatiit

Calculate

(i} The resistance of the citble

(11} Cross-sectional arca of the cable (in ¢m)

(ii1) Current density of the cable

(ivl] Power lost along the cable

(vi Power lost along the cible when the temperature rises to 50°C, take the ltml)c.'raluﬂ:
coefficient of resistance for copper as 0.0043 at 0°C (15 marks
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13, A 20 KVA wransformer was found to have 600 W iron losses and 700 W copper losses when
supplying full load at 0.8 power factor. Calculate the efficiency on
()  full lowd (07 marks)
(b)  half Joud (13 marks)

14. By using two 2 - way switches, one intermediate switch und two bulbs. Draw the following
circuits for bright light,

(@)  Single line dingram ( 08 marks)
(b) Schematic diagram. ( 05 marks)
1<) \\ inng .l].,'._"‘”” : "7 l“ark"
15. (a) Descnbe three main types of tanffs ( 06 marks)
(b) Explain the mearing of the following terms as applicd Lo electric tariffs. In each case give

. (1) Standmg cosis.
3 (r) Running costs. { 04 marks)
1 I'he power consumer with constant maximum demand throughout a year 18 olics '} the
Howing tariff: TZS 2.500/= per KVA of maximum demund plus TZS 150/= per umt
ver that Ul maxam demand Is 250 KW at a power factor of 0.7 and b nnual
nsumnuon 15 350.000) 1s. Catculate
¢ | |
(' \VEeragse price per unit ( 10 murks)
5 | | 1] (LR | | ! | Ciin I rolat i1 | \ ! \ n 9]
’ hree phase induction moto
1ezie pi i |8 ) 'l;.l. 1O0 Mmoo
, ph universal mois ( 03 marks)
; DACIto! ! e phase induction motol ( 05 marks)
o
nnected m Lk kW power at 4 factor of 0.8 lag
thr
| | 1 lculnt
rov 9 Dl l‘”‘l 1 !
i 1
1) i’ll 5 ]

{ 12 marks)
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