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First/Second Semester B.E. Degree Exaq,pt*i*tion, June/July 2024
Basic Electrical EnginberingBasic Electrical Enginbering

Note: Answer uny FIYE full questions, clt:biiing ONE futl question from esch module.
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State Ohm's law. Mention its
Define the following with
(iii) Time period (ru

c. A 8 ohms resistor is i
6 ohms. If the curreltf-
the circuit. ,&

pns. -;' ;.... (05 Marks)

to AC quantities, (i) Ifustmtaneous value (ii) Frequency

Wibr (v) Peak factor. (07 Marks)

elrwith a parallel co*lkhaiion of two resistors 12 ohms and
6 ohms resistor is 5..*; #iermine the totar power .tTrllll:l_T

*fl,*d $qr{-'I& r o"

;,,uq*._]t OB*:lh';i 'r

State and explaiti,,Kirchoffs laws. ,.1.,, ..' (08 Marks)

Derive forran'aVerage value of sinusoidai'vtiltage in terms of its maximum value. (06 Marks)
For the cjrcuit shown in Fig. Q2 (c),'the total power dissipated is 488 W. Calculate the

current',floWing in each resistang"o@'pd between a an$ (06 Marks)

'=h rnirt , -*i *i-ltlW^l ,..- 1g+*+

3 a. Lrst tho:.cdvantages ot threeffiaB$Eystem over tlre.Sggle phase system. (06 Marks)

b. Prove,tht current in a pu{ely, ir.rtluctive circuit lags behind the applied voltage by 90 ".

(06 Marks)
c. ,{q d series parallel .ii"fip'-ifr. two par4}l€f+branches A and B are in series with C. ]'he

, 
Elffiedances are zffiO-38)a, zB={try)olo and Z"=(3+j2)o. The voltage across

'"''.1'branch C is 100 U:{im the current ,Zt,andZs atdphase difference between them.(08 Marks)

*'*,j asmwp

ffie-r ffi oR
4 a. Derive 6ntffifession for powef"ir{ pure capacitor circuit and draw the voltage, current and

power waveforms. i, ;n (06 Marks)

b. In a three phase star co_nneetion, furd the relation between line and phase values of currents

and voltages. Also dedve*he equation for 3 phase power. (06 Marks)

,. IVI()(IUIe:Z
3 a. List the advantages of three pturesvffiGihe single phase system.

c. Estimate the power factor in each of the following cases of Two Wattmeter method of
measuring three phpse power:

(r) Wattmeter readings.are equal.
(ii) Watti ter readings are equal and opposite.
(iii) _ Wattmeter readings are in the ratio 1 : 2

(iv)..",.:,One Wattmeter reads zero.

lO\r'/ ",".("'Mr-A r'^' ;'r.#r^ r[ffi*@'w#u'f rffiij(uw \ j"
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Derive EMF equation of transformer.l-,ttrI l' , LiMf VYUCLIVIM ll 4llolvl I rrwr . 
ll

Define Earthing. Explain any pipe earthing with a-npht,f,iagram.
;,:q.

A transformer is rated at 100 KVA. At full loa$4t$Sdilper
ofn \II fr^l^,,la+o ;.g ,sil@, 

t
loss in

18ELE13/23

(05 Marks)
(08 Marks)

1200 W and its iron loss in

5a.
b.
c.

6a.
b.

c.

960 W. Calculate !a '11'

(i) The efficiency at full load, unitypower factor. ..1-,
(ii) The efficiency at half load, 0.8 pf.

(iii) The load KVA at which maximum effrciency will occur.
(iv) Maximum efficiency at @{pf. r d (07 Marks)

-:** ;.:tr 'ti' OR -# *
Derive the condition for wt1ich]ffi effrciency of a ffansforiiier"is maximum. (06 Marks)

With neat sketches, expl# ?-iffiV and 3-way control.:of lfrmp with switching table.

-l*."& (08 Marks)

A 10 KVA, single pffihh tiansformer has a pridtaqf winding of 300 turns and secondary

winding of 750 tu;ns*fro*ss section area of core in 64 cm'. If primary voltage is 440 V at 50

Hz, find maxiry"rditf:tflux density in the coqe emf induced in secondary of transformer.

Calculate the effiSphcy of transformer at-Sffilag if full load copper loss is 400 W and iron

losS iS 200 W. i ' '!r3ilar:: 
' (06 Marks)

' -MoAut"-+
7 a. Derivc,lhe EMF equation of DC'gffiflator. * ; (06 Marks)

b. Sketch ibrque versus armature Bikrent and speed versuO armature currfft characteristics of a
DC motor and mention itsppp,$ications. {,'*" * i*:r". (06 Marks)

c. A 500 V DC shunt moto&ffim,4 poles and wave egm€cted windingffi*a92 conductors. The

flux per pole is 0.05 mlq'The full load cqr1gnl"i$ 20 amps. The fuiature and shunt field
resistances are 0. t O arid'tS0 C) respective$- 0alculate the speed [nd torque developed.

*n' e 
,*u",\ 
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(oSMarks)

'Y*t' ' n'

i.,.;l::,f:t ,-'..,r.-, 1"bn
8 a. Explain with neht sketch, ttre cdihthrctional features of DC Generator and mention the

b. Derive'&fl"expression for the'&nlaiure torque develoiied in a dc motor. (06 Marks)

c. A 4 pole generator with wave wound armature has 5l slots, each having 24 conductors. The

flux per pole is 0.01 wstpfl At what speed--tlqst the armature rotate to give an induced emf
pf 220 V. What will te+,the voltage {qv,,e ed if the winding is lap connected and the

oi*,rfu*re rotates 
I#**. 

speed. 

. ***l,*,r 
(06 Marks)

, 6'1 
l"' 

,g a. ,]*r-r.l,t#,b&ween salient @ffi;il *n-salient pole type rotors of a synchronous
generator.&,,,"' (08 Marks)

b. Defure slip. Derive an expresshn for frequency of rotor current. (05 Marks)

c. A 2 pole, 3 phase alten;gffi&mning at 3000 rpm has 42 armature slots with 2 conductors per
slot. Calculate the flud@'required to generate a line voltage of 2300 V. Distribution factor
is 0.952 and pitch fac.toris 0.956. (07 Marks)
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10 a.

b.

,'',,f;lir.'oR ffi1"
Derive EMF equation of an Alternator. qk_W (06 Marks)
Explain the principle of operation of tluee phase ffiffion motor and give reason for an
induction motor cannot run et synchronous speed. I *p (08 Marks)
A 3 phase, 6 pole, 50 Hz Induction motor has ffiipof l% at no-load and 3o/o at full load.
Determine ' {ru*(l) Spchronous speed ,* u*# \
(ir) No-load speed &P%* ,^W
tiiU Full load r*ra W ry
(w) Frquency ofrotor current et mld still #ttv, fr(f,{ut,uuy ul rulur Eurrrir[ tli w#q $t[r e
(v) Frequency of rotor cunent;rySfffoad. *fu, (06 Marks)
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