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THE UNITED REPUBLIC OF TANZANIA
NATIONAL EXAMINATIONS COUNCIL
CERTIFICATE OF SECONDARY EDUCATION EXAMINATION

ELECTRICAL INSTALLATION
(For Both School and Private Candidates)

Monday, 15" October 2012 p.m

his paper conss f sections A, B and (
., Answer all th SN ctions A and B and three (3) questions from section C
5 Caleul e not allowed th Caminuiion room
4 Cellula e not allowed 1 the ex; O Tuom
5 Wrile v Examination Number on every page ol your answcer bookleis)
(8] Whenever necuessary Hsc the lallow mng eons unl

Instructions

e Specific heut capacity of water is 4.2 kl/kgK.
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e The densily O
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ific heat capacty O3
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tivity of copper may be taken as 17.8 L2 mm.
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SECTION A (10 Marks)

Answer all questions in this sechon ‘
alternatives and

Far each of items (i) — (x) choosc the correct ansiwver from among the given

write its letter beside the item number
(i) The efficiency of d.c shunt gencralor is maximum when
A magnelic losses are equal 10 mechanical

B armature tuppc' losses arc Lqu.d 1o constand
L fosses

losses
-

losses

C field copper lusses are equal o constan
D stray losses are equal [0 copper losses
E constant losses arc equal to variable Josses.
(il A doo senes molor chould never be switched on al no load bevause
A the field current 15 Zero B the machine W i
C  the speed becomes dangerousty high D it will take wo long Lo dcs
w

F o1t will draw high armature current

[ transformer o fnd teansiormes 18 i
A provide insulanon as d cooling B provude protfection i )
C provide profection peuinst short crreuiting luhricate the moving par

E clean the maving pans of the trunstorme
(ivy  In thermal power plant the pressure in e Wi king flnd is developed by
A condenser H super heater C {ecd water puin
D urbine £ boiler chimney
(V) A ctreuil breaker 154 device o1
A correcting power Facto B neutralizing the elicy lra \
C correcting wave 1arm D interrupling current
: neutralizang masnelic field eliect
0 Which lyvpe pOWeT | ant has the least rannimg cost per KWh ot energy gend !
. : . 5
i UL 1AL Wl n &

\  Hvdra-gicain plan B Thermal power pian

i) ]I;"xliu..\l' lan! ! Lol powel {|'|I'

! It he 1IN plaion n LIANS i cable s u |||ll. weasured in ! !
A Hich Ohn h 0l . il m
B 1} e | e el

11 The Whcalsione yridge Can De el e
A Jow vy { culrrent B voly value Of currem ) heh valu | voliay
[} Jow valu i virllage £ medium valtie of 1os LAWK

(i) Overhead bus bar prunking is most suil d N

A hagh s it dings

(" crossing ghwisys and roads
whoo! workshog

B electne N ralway

1) \n.‘n-lll\\ peestal bt

] luboralaries 1l
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(x)  Theearthing fault loop impedance can be measured by the use of
A cantinuily tester B insulation registance tester C ohmmeler
D RCD tester E phase — carth loop tester

SECTION B (30 Marks)
Answer all questions in this section

() Outline two insulation tests recommended by the 1LEE regulations that have 1o be carmed
out i a completed mstallation .

(b1 During « flash test, a voltage of 20 kV is upphicd 1o u cable with an wssulation resistunce of
§ mega-ohms. What will be the earth leakage ourrent”

A primuty vell with emfof 1.5V and internal resistance 0.2 €2 is conpected 10 a cireui of 2040
resistance. Calenlate the

(1) current flowing i the ¢ircutl

by curtent in the cireuit if supphed from ten similur cells connected 1n series

(a) Give two differences between o stranded conducion and a bunched conductos

(Y Why indicator boards are necessary in bell circuits

Name lwo 1ypse of protection winen should be pros ided in a G motor SEQFee

current shunt motor, nnmng on losd has in armature resistance ot U 282

e
o

Caleulate the value of the Dack &1 fwhen the carrent 1 the armature 15 150 A
i of the nstruments 101 making the ToHOWING fests

Insulaton resisianes les! belween -p"-'llln("“'

1 Venhcal naip lariy

[T wire used 1o supj v electacity Lo an electne ron through a sockel hias o cross-seotivmal

What is the diameter af this wire

1 Ie 0Of & 4 |
C What is the armature resctio !
1 O ‘:'.-.u\ll.--.!,-.-nl..:m':lnrwn.l.-n mags clic Nelds

oud of 43,000 KW oand & maximum demand aof 20.01%)

A genecraling Lunom has ..L-In‘-a".l_nl
kW, 1l " e power being T020W for the year. Calculle e load fuctor wid demand factos
A YSY i Vi [§ L1 nws ( } "
1OF 11115\ 5
(4 Deline regulntion al o transtormet .

Fhe primar) winding ol n 25 CVA transtormer his 200 THims and is connected 1o 2 bV,
1 : ne Ml Y O ' '

5() Hz supply. ¢ aloulute Tull load primary current

| carth wire (give three POy o

Clompar Isetween neurid ai :

- 8 Jale mbes
Hation, metaliEarplastic conduits cun be usad e ommadale & nu

During electricul 1nsta
uddy antoges ol metallie gomcdmty

of wires. Boefly explain thred

IPape Yol D
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SECTION C (60 Marks)

Answer three (3) questions from this section,

Define the following terms:
(1) Summerstat

. 5 =
(ii}  Monatimer. (02 marks)

A room has dimensions 4 m % 6 m x 2.5 'm. Electric heaters are 10 be proy ided 10 produce

O . : P . antA .t 5 y WO
an avernge temperature of 8 C. Culculate the rating of the heaters reguired, assuming ‘k {
changes ol e per hout and that 40 % of their outpul 1% wasted, (08 marks)

A 2.0 mm® twin core cable eeds a heater which takes a current of 20 A, If the cable 15 100

miong

(1) calculate the voltage drop m L and the p.d. across the heater if the supply voltage is
40V

(i) whiat must be the cross-seetional arca of o replacement cable it the voltage drop is

not 1o exceed 6 V? (10 marks)

Define the tollowing erms

1) Utthization Factor

¢ RSy

1l Muaintenance tactor (02 marks)

(1) Explain with the aid of a phasor diagram the medning of e power factor m the
witemating camreni aarcin

(1) Electrical energy supphed a1 & poor power 1actor is mmone | wily o the supply

authority thun the same energy supplied at or near unity power factor. Justfy the
statement By giving five reasonsy (08 marks)

(11 Brelly explain four fuctors which determmne the value ol coetficient of utilization of
s new lighting schel
1) A Iy room 6 m long by 3 mowide 15 [ be illuminated with 1 W wungsten
'I lamns 1o a tevel of 100im/ m” , The lamps have an ethicieney of 10 lm/'W
Fhe coelficient of utilizatton is 0.8 and the mantenance factoris O.7, How many 100

W lamps will be required?! (10 marks)

Mention hve propestes which must b ;H"-\A'\*.'.l by transmission cable that is to be buried

andergroand (05 marks)

{nderground system ol an elecing power (NS IS Ion 15 better compsared K overhead

sustem. Justify the stalement by iving s Tactors (06 marks)

Fwo conductors, ong of copper and the other ol ron, are connected o parallel and curry
caual currents ol 25°C What proportion ol currenl will - pass through each i1 the

A - : - - o 78l (P
temperature i raised o 100°C ) The temperaiure coefficients of resistance wl 0°C ane

0,008 C and 00063/ C for copper and iron respec Lively (09 marks)

Puge 4 of §

&

15, (4

6. |




15 14)
1H)
(3 {a)

() Enumerste four adyientages of digital meter over analogue metes

(111 Mention four human errors which can be made during measurements,
(ili) Explain two ways in which hutman esrors can be avoided

(iv)  Differentiite between accuracy and precision.

(10 marks)

A moving cotl tnstrument has a resisiance of 3 (2 and gives a full scale detlection with 4
current of 5 mA. Calculate the value of a

1 series resistor so Lthat the instrument can measure up fo 4 valoe of 100V

a vilue of 10A. Tn cach cuse,

(it)  shunt resistor so thit the mnstroment can measure Up o
(10 marks)

show the circuit approprintely labeled
A 3-phase lowd consists ol three stmitaf induclive coils each of resistance SO £ and
inductance of 0.3 H. The supply s 415 V. 50 Hz and the load 15 star connected. Draw the
circuit diagram and calculate the Tollowing;

(1) Line current
(1)  Power lacior
i) Total pawer (13 marks)
In & senes circit Contaimmg. pure resistiinee and o pure inductance; the curvent andd the
X8 nl 4
oltage an (1L I as 55uf 314t 4 — |and V() = 158 | {141 + =— | . Calculate
y ) \ L8]
(1) pedance of the cincutl
i) e of resistunc
(i ower Fa (7 marks)
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