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Note: Answer FIVE full questions, choosing'ONE full question from ,Buch module.

rvro:ittt+;I .^sll::1*
I a. State and explain Kirchhoff s laous as ffidto an electric circuit.'1,i-*# r'' (06 Marks)

b. Given the network shown in Fig. Q+,,(b), determine Ir, E, 11 and L If voltage across 9 f)
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,;, ir*' ."';;;"Fig. Q1 (b)

Derive the equationl,ftjr,'root-mean-square value-",bf an alternating
maximum value. , '.- "

O$mi*,
2a.

b.

Define the (i) FleQuency (ii) Form factog i) Peak factor of sinusoidally varying voltage.
(06 Marks)

The in*,antan€ous values of twq alternating voltages are ropresented respectively by
,:;*,u/A* ,, \ ,qh.

\ =',60sin'0 volts and V, = 4o volts. expression for instantaneous

\ -{r-
+

Show thal voltage and curren{,iq prii6 resistive ciropifuare in phase and power consumed in

connected system. .,:;,,:,::,,,. (06 Marks)

Three coils are connecfed"in delta to a three phase, three wire, 400 V, 50 Hz supply and take

a line current of 5 A 
,at 

0t8 p.f. lagging. Calculate the resistance and inductance of the coils.
,,,,i: ''" (06 Marks)

A coil having a,Wefstance of 20 O and inductance of 0.0382 H, is connected in parallel with
a circuit conSistinb of a 150 pF capacitor in series with l0 O resistor. The arrangement is

connected to a 230 V, 50 Hz supply. Determine current in each branch. Also find total

(0 rt'

c-

the cireuilis equal to produ,s,"t flims vottage and ourrent. The circuit is excited by the a.c.

source. . (06 Marks)source. (06 Marks)

A repistance of 7 A is cqJ etted in series *1+ e pure inductance of 31.8 mH and the circuit
is connected to a 100 V, 5,0'Hz, sinusoidal"$ltiffitly. Calculate

$ Circuit curent.' =(it) Phase angle ''..,..ffi) Power factor (iv) Power. (08 Marks)

Two wattmetersm.g-.used to me&surg*power in a 3-phase balanced load. The wattmeter
readings are 8.2 kWand 7.5 kW. ehlculate (i) Total power (ii) Power factor and (iii) Total
reactive powi'i ,, _ (06 Marks)

;1"'.::..,. '' OR
Deduce the rfehtionship between the phase and the line voltages of a three phase star

value of : (i) the sum (ii) the di
For the network shown rn"Eig Q2, calculate

\** " qfi
,L#El:r .-+--r=

id?

ffhese voltageffi;* (08 Marks)
bonsumed W6f-t resistor. (06 Marks)

supply current.
L of2

(08 Marks)
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Explain the construction of a single oY#*r*... ,,,;1,,:,,:,,,,,, (06 Marks)

A 50 KVA sjngle phase transformer has primary and see'otidary turns of 300 and 20

respectively. The primary winding is connected to a 220O,V;.:..50 Hz supply.

Calculate (i) No load secondary voltage (ii) qppibximate values of the primary and

secondary currents on fullload (iii) Maximum vaftpf flux density. (06 Marks)

With neat diagram, explain plate earthing. ' (08 Marks)

,t..,,' 
*""'

OR
Derive E.M.F equation of single phase trali\fio-rmer. .'1,""',,,"''"' (06 Marks)

With neat circuit and truth table, explaid"fud€ way control of lamp. (06 Marks)

A 400 KVA transformer has a core.,ffiS'of 2 kW and maximum effieiency at 0.8 p.f. occurs

when the load is 240 kW. Calcg]dt#ti) The maximum efficjency at unity power factor.

(ii) the efficiency on full load R[:ff?1 power factor. (08 Marks)
rii{!:: i .."'

Module-4
Draw a labeled diagrantnof'the cross section of a d.c. generator. What are the essential

functions of the field -egils;,,$rmature, commutator and brushes? (08 Marks)

A four-pole armafure-raf'd.c. generator has 624"'fap'connected conductors and is driven at

1200 rpm. Calcula@e usetul flux per *:j::-"ed to generate an E.M.F of 250 V.
(06 Marhy'

A four pole.m is fed at 440 V and t*dp;d, armature current of 50 A. The resistance of
the armagniij,1[ircuit is 0.28 ohm. Thd'" armature winding is wave-connected with 888

conducleifs'&tl useful flux per pole,.is 0i023 wb. Calculate back emf and speed. (06 Marks)
n;h,:
,oR

Obtain from first principles anexDiession for torqup.*$kfeloped in d.c. motor. (06 Marks)

c.

6a.
b.

c.

7a.

b.

c.

8a.
b.
c. A shunt generator run-nffi* t 500 rpm deliveis''50 kW at 200 V'.'The armature and field

resistances are A.02 #ai'tO' ei respeciively.iQileulate generated E.M.F if brush drop of 1 V
per brush. -,r .,rr (08 Marks)

,,. . : :,,t':
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9 a. By means oi5':=a ugram, describre'

ule-5
main parts, of'tynchronous generator with their

functions. "'r' ii,. (08 Marks)

b. The sla4gr,of a 3-phase, 8 q-q,18",750 rpm alternatcrhas 72 slots, each of which contains 10

condu4fs. Calculate the qii$, value of the emf 'per phase if flux per pole is 0.1 1-
sinwoidally distribute$$srime tull fitchffi'bnd winding distribution factor 

"t?o?fur.u,
c--;1$(-po1e, 3300 V, 5,e.HZ induction motor runs at rated frequency and voltage. The frequency
r,,,, Of tne rotor currg,pq_ibfl.S Hz. Find slip and running speed. (06 Marks)

t 1,1, , ', . '"'" OR
10 a. Deduce adtqgpCbssion for the fret[fbncy of rotor current in an induction motor. (06 Marks)

b. A 4-po1e, 3-iihase induction motor operates from a supply whose frequency is 50 Hz.
Calculate, , 

-',:,.

(1) Synchrono,us.,$ueed.
(i, The speed of,the rotor when the slip is 0.04.
(iii) The frequency of the rotor current when the slip is 0.03.
(iv) Th ency of the rotor current at standstill.

c. Derive e m f eqyaiion for synchronous generator.
(08 Marks)
(06 Marks)
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