
CONFIDENTIAL

st u.'rt

{.HJ

UNIVERSITI TUN HUSSEIN ONN MALAYSIA

FINAL EXAMINATION
SEMESTER II

SESSTON 201212013

COURSE : ELECTRICAL PRINCIPLES II

COURSECODE : BNR 10303

PROGRAMME : I BND

EXAMINATION DATE : JIJNE 2013

DURATION : 3 HOURS

INSTRUCTION : ANSWER FIVE (5) QUESTIONS ONLY

THIS QUESTION PAPER CONSISTS OF TEN (I7) PAGES

CONFIDENTIAL



BNR 10103

Ql (a) civen a sinusoid, 5sin(4.d-60'), calculate:
(i) phase,
(iD angular frequency,
(iiD period, and
(iv) frequency.

(3 marks)

(b) Identil, the phase angle between it = -4sin(377t +25") 
^nd 

i!=5cos(377t 40').
Does il lead or lag i2?

(3 marks)

(c) Show the steps to your solution to evaluate the following complex numbers:

l0 + j5 +3 240"
3+ j4

+ l0 230" + j5

(6 marks)

(d) Determine the input impedance ofthe circuit in Figure Ql (d) at (o =l0 radls.

(8 marks)

Q2 (a) Use the superposition theorem to determine v, in the circuit as shown in Figure Q2
(a).

(12 marks)

(b) Find l" in the circuit ofFigure Q2 (b) using the concept ofsource transformation.

(8 rnarks)

Q3 (a) For circuit in Figure Q3 (a), determine the maximum power delivered lo the load zr'

(14 marks)

(6) Calcvlate the effecfiw value of the curtent waveform in Figure Q3 (b) and the avel'age

pouel delivered to a l2-Q resistor when the current runs through the resistor.

(6 marks)
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Q4 (a) If V,, = 400V in a balanced Y-connected three-phase generator, identiry the phase

\ollages. assuming lhe phase sequence is:

(t) abc
(iD acb

(5 marks)

(b) In a balanced three-phase wye-wye system, the source is an dbc-sequence of voltages

ardy *= 220220' V nns. The line impedance per phase is 0.6 + j | .2Cr, while the per

phase impedance of the load is l0 + j l4O. Calculate the line currents and the load

vottages.

(c) In the balanced three-phase \rrye-delta system in Figure Q4
cunent IL and the average power delivered to the load.

Q5 (a) Determine the real power absorbed by the load in Figure Q5 (a),

(7 marks)

(c), calculate lhe line

(8 marks)

(14 marks)

(b) Considerthe delta-delta system shown in Figure Q5 (b). Take Zt=8+i64, Zz=4.2-
i2.2 A, Zr= t0 + i0a.

(i) Find the phase current I,!8, Irc' and lc,a.

(iD Calculate line currents l-a,lbB, and lcc.
(6 marks)

Q6 (a) For the coupled coils in Figure Q6 (a), show that

Lcq: Lr+ Lz+2M

(b) For the coupled coils in Figure Q6 (b), show that

(3 marks)

(7 marks)

(c) Consider the circuil in Figure Q6 (c)

(i) Determine the coupling coefficient.
(iD Calculate the energy stored in the coupled inductors at time t = lsif v:60cos(1t

+30.)y.

-DI[D OF QUESTION-

(10 marks)
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l0 sin(5r) V 2 cos(l0r)A
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160cos(4t)V

FIGURE 03 (a)

(,
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24020"V

FIGURE 05 (b')

Lun

FIGURE 06 (a)
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2402120"V
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Chapter I

A general expression Ior lhe sinusoid

- | ..freouencv: I = -tlz
T

Angufar frequency: .o = zzf Hz

Tr igo nomelr ia idenl ities

sin(,418) = sin,4 cos B I cos,4 sin B
cos(,418) = cos,4 cos B + sin,.{sin,
sin(.r, t I80") = sin@,

cos(rrr t l80o) = cos rdl

sin(rrr 190') = l:cos @l

cos(ol 190") = +sin a,t

Malhefialic operalion of complex numb.r

Addition: zl +22 = (jrr + xr)+ j01+ yr)

Subtraction: 1 - zz = Qq - x)+ j(yt - yr)

Multipfication: zez = rtrr lA+02

Utvtston. -=- zt\-91

.l I
Kectprocal: -=- z-p

Square IOOI: !z =.lr Z9/Z
Complex conjugale: z'-x jy-r- Q-re-)'
Euler's identity: e'tt = cosd! j sind
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Summary of voltase-current relationship
Element Time domain Frequency domsin

R

L
dt

V = j (tJLI

c ,. I
ja{

ImDedances atrd admittances of Dassive elements
Element Imp€datrce Admittance

R
I

n

L Z=j@L ,. I

jaL

c -l
jdx: Y = ja'c

Relationship befween differential, itrtegral operation in phasor listed as follow:

v(t)-+V=VZt

,V
lrdt -+ 

-

l0
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Chapter 2

Superposilion Theorem

When a circuit has sources operating at 4 jlfuE!!!!:fu!!g!!98 ,
. The gpglglg phasor circuil for each frequerrcy musl be solved iE!!gpg!!8444!,. Thet otal response is the S!Z_qL! j@Wi!f-9;@!!et oJ sll the individual

phasor circuits.

Theverrih and Nonon Equiealen, Circuits

Ln

Lincar
circuil

Thevenin trrnsform

--------+ I,ry

Nortor transform

Lincar
circuit

t1
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Source Transformation

Chapter 3

Average Power: P = !
T

A

)P0ar 2
v^ l-cos (0,- 0,)

Load Impedance: zL=zrH= RrH + jx''l
z;H=R.'t-Jx',

v-, '
Maximum Averrge Poner: P-", - ;=-6K','

Iftbe load is purely real : RL = JRi, + Xil = lzlll

f,ffective Currenti 1,r, Fr:; -I

The rms vafue ofs sin nsoid i(t) = Idcos(wl) is given by: Il, ,t.-t;

The average pow€r can be written in terms ofthe rms valu€s:
I

l.n - V. I. cos(0, -e,)-V^ I^ cos(e, -€,)

v, = z,t"

t2
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AppareDt Power and Power Factor:

P = V* I* cos(O" 0i)= Scos(0" 0,)

/\)
/l

Apparent Power, S Power Factor, pf

Complex power S is lbe product ofthc voliage and the complex conjugate of the
curreDt:

t

| =t^zgl

jvr'=u^r^-e"-or

I,^, cos (0" - 0,) + j V,,, I-, sin (e, - 0,)

S=

'--n----------
P

P: is the averaee power in wans delivered to a load and it is the only useful powet.

Q: is the reactive power exchange between the source and the reactive part ofthe load. lt
is measured in VAR.

. Q:0 for resistive loadr (unity p0.

. Q<0 fo( calacitire loads (leadingp0.

. Q>0for ind cti|e loads (laggingpf).

vk
R

+iQ

Power Absorbed:

t3
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ConserrarionofACPoher:S-; V I'-:Vrlr'+ l;r=i VI: -- Vl] - S, - Sl

power Factor correction : c = 9r P(tan er --tan0?)--'---''-- - oV:, .Vl

a" =4, a' , Q, =s,sino, =Ptano, ' Qr =Ptan@z

Chapter 4

The voltrges can be expressed in phesor form as

Y- = 200 zll'v
Vo, =2001-23trV
V- = 200 z-110'V

A balanced Y-Y system

v,. = {3v, 'where
/, =lv""L=1v,, = lv."l
r/r = lv,,l = lv,"l = lv."l

A balanced Y-A syst€m

// ={J/r.wnere
1, = lr" =lr,l=l'"1

1,=lr,,l=l'"1=lr,,l

Power loss in N single-phase system: P't =2RI^-'" vi

Power loss in a three-phase system: P',,,..= R'4"'-v:
Uobalanced Three-Phase Systems:

r = Yoo r v," I V."'' z' '" zo '' z,'

t, =,(t" + t, + t")

t4



BNR t030.1

FINAL EXAMINATION

SEMESTEtuSESSION : ll / 20l2l2\l3 PROGRAMMII : IBND
COURSENAME : ELECTRICAL PRINCIPI,ES ll COURSECODE : BNR 10303

Summary ofphsse atrd line vollages/currelts for baladced three-phase system

Connecti
on

Phase voltageVcurrents Line voltages/curents

V", = VpZI'
V*=Vpt-120'
V,, = VpZ +120

Same as line currents

v,u = ]lvnzzo"
y6,=t/,bz-120"

v,.=Yd,z+120'

, V",'" zl
Ib = I,z 120"

I,= I 
"Z 

+120"

Y-A V* = V nZI"
vh,=vpt-l2o'
f,"=VtZ+120'

=v"u
z^

= 
vu,

z^
v^.
z^

v"t =v ) =,f3v/30"
Yh. = Vt*. = V,bz l20a

V." = V,.a = v"bz + 120"

r" = r no.,f\t-30.
Ib = I,z -120"
I" = I.l+120"

A.A V"" = V rz0"
vo, = voz 120"

v,. = v nz +l2o

V.

V,

V

'" z^

Same as phase voltages

I"=tno,f3z-30'
Ib = I"l-120"
I, = I"z+12e

l5
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Chapter 5

ir(r)

Nt turns N2 tums

The open-circuit mutual vollage across coil2: vt = M.,
d\
dl

Lr Lz

iz(t)

Nl tums N2 tums

The open-circuit mutual voltage across coil l: vt = tr'4t,
di,
dt

A-Y I V.b=t/fj. Same as phase voltages

vk = vpz - l2o'
V," =VpZ +120'

Same as line currents . v,z -30"' 
'l3z'

Ib=I,z-120'
I, = I"z +120'

Lr

1,,.1
iE
"f

+

Ul)

I a""

f.i

+

u2 I

l6



BNR t0301

FINAL EXAMINATION

SEMESTER/SESSION : tl t2il2/2013 PROCRAMME i IBND
COURSENAME : ELECTRICAL PRINCIPLES II COURSECODE : BNR 10303

Series-Aiding Connection: L = Lt + L2 + 2M

Series-Opposing Conne.tion L = Lt + Lx -2M

Coelficient of Coupling k M = klLtL,

Instantaneous Eners/ Slore6; v = 11,;; ,.1 Lri; r MI tl,

t7




