
D 51222 (Pages:4)'

COMBINED FIRSIT AIVD SECOIYD\,r\rrvlrrlll.l:.-4, l'IllNt.a flI\L pX/l\.r\rll.|.t lJ.Ulvlgp\-Efff,-lrrf ::- 
-.._gr\

B.TECrr. (ENGTNEERTNG) DEGREE EKAMTNATTON - ),',|.,
DECEMBER 2OO8 .. -.'

AI 2K 109 - BASIC EI,ECTRICAL ENGINEERING

(Common to EE, EC, IC, BM, BT)

Time: Three Hours Maximum : 100 Marks

Answer all questions. Assume missing data.
I. (a) State and explain ohm's law. Give its linitations.

(b) Define Magnetic circuit and compare electric and magaetic circuits.
(c) Whatarethefactors onwhichthe inductance ofa coildepend? Desire the necessar5le4pressions

for calculating the inductance of a coil.
(d) Define average value and obtain the same for a half wave rectified vottage wav€.
(e) (i) Define Loop and Mesh.

(ii) Define Q. factor.
(0 The following complex numbers are phasors; write the correspondirg sinusoids both as cosine

functions and as sine functions.
(a) V = 10[ib'i
&) 50 e'"le'

(S) Define:

U. (a)

(i) R.M.S. Value.
(ii) Average Value.
(iii) Form Factor.
(iv) Peak factoi.

(i) tlefine lDwer factor of an a.c cir,cuit.
(ii) Find tJre equivalent resistance of 3 equal resistors connected in parallel.

(8x5=40marks)
Determine the thevenin and Norton equivalent circuits with respect to terninals A and B for
the network shown in figure 1.
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ft) usiog Nodalmethod, find the carrcntthrough looo resistorof fgure 2.
. tt. : .

20f,r 30rt

(7 marks)
Or

(c) For the cirndt shown in fig s. convert the current sources into the equivalentvoltage souroes
and redraw the circuiL then write down the mesh equatim ta*i-g "ll t&" mesh c,tnrentg
clockwise. Give solutior,r of these equations.

1(l 1r,

(8 marks)

The flux produced in the air gap betrreen two electromagnetic poles is E x 10-2 wb. If the cross
iectional area of the at gap is 0.2m2, find (i) flux density; (ii) magnetic field intensity:
(iii) reluctance ; (iv) permeance of the air gap. Find also the mmf drcpped in air gap given the
length of the air gap to be 1.2m

(7 marks)

The resistance R is connected in series with a parallei circuit as shown in fig. 4. The total
power dissipated in the circadt is ?0W with the applied voltage of 22 volts. C.lorl.t" th"
value of R. LZ{Z

(d)

Figure 4

'- : .' :

D'6'i2ii,

o.

III. (a)

figure 2
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ft) 'Otfidn'an'gxpreicloa ftntlni'@tane of c crffial cylir@ af
tuogts".

Or
(c) Acapacitorwith $wo dielerctrie is as foilows : Pl,ate area 1(X)cm2,

IXeilectric - 1 trr = 3, Thic&ness = E mn
Dietectric-2 E r-= 5, Thi&neos =p rnrn :

If a potential of 1@Y ia applied acrsas the plates, find the energr stored in each
pot€ntial gradient in earb dielctric.

(d) obtain the cunent r in trs 10fi resistor in fig. 5. using sulrper position.
I

; 10()

dielectric and

(7 nnres)

fV. (a)

(8 marks)

A onstant voltage is applied to a series nL circ'uit by closing a s\rit{h. The vdtage acnoss
L = 25Y at t = 0 and drops to 5V at 25m sec. If L = 2Ic, What must be the value of R?

(8 marks)

In the circuit shown in fig. 6. Switch S has been in position B for a long time, At f = 0 it
swit hes to position d where it remains until t = lmq, when it ssritches to position B" Determine
and plot V for t 2 0, Assurne that the capacitors unchanged for f < 0.

(b)

1pF

Figure 6

Or
(7 marks)

(c) AseriesBL,C cir6'uitwithB=2(XKi, L= 0.1 HandC = lfr) pFhas aconstantvoltage
Vd" = 200V applied at t = 0, Find tbe equatioa for curnent assuming tbe capacitor has no
initial change' 
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V. (a)

D 6tun

An inpedane of 4=! 10O is connec -ted in parallel witbae lnpeaane 6 + j, Efr. tU chuit is

fed from a 2il)V 50 Hz supply. Find the c'urrent thmugh each branch, totel GiEdJ current'
cirsuit inpedance, power fac"tor active lxmer, reactive 1x wer and appar.ent lxrwer.

(8 marks)

A resistance of 1tO and a capacitance of lF are in series. An altemating voltage u (f) = 2 sin
(f + c) ls applied suddenly. FTnd an e4ression for the nolt4e across the cappciton.

(7 marks)

A c,hoking coil of 10f,) reeistance and 0.1 H inductane iB connected in series with a capacitor

of 200 ptr. capacitance. Calculate (i) the current (ii) the coil voltage (iii) the capacitor voltage.

The supply voltage is 230 Volts at 50 Hz.

At what frequency will the cireuit resonate? Calculate the voltage at reemant frequency across

the coil and capacitor. the strpply voltagp is 230V of variable frequency.
(8 marks)

(c) .An alternating cad:rent i* given bD'the expression i = 50 nin (628 tr. Deternine (i) maximum
value of current (ii) RMS value of crr$ent (iii) frequency, of current (iv) value of crrrrent at

. f = 6.25 rns. (v) time taken by the current to reach a value of 20 A.
(8 marks)

(d) .,fue and eryleiathe maxipum powertransfer theorerm.
(7 narks)

(4 x 15 = 60 marks)


