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(a+jb)+ (c+jd)=(a+c)+jb+ad)
(a+jb)—(c+jd)=(a—-c)+j(b—4d)
(2 =j4) 5 (3 +j2) oS el Gl pand AN
B+j2)+2—j4)=3+j2+2—j4
B+2)+j2—-4)=5-j2

(2 —j4) 5 (3 +j2) oS el Gpaaall 7 5kl
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(B+/2)—(2—j4) =3+j2-2+j4
B-2)+j2+4)=1+j6
Gl dles (Y)
(a+jb)(c+jd) =ac+ a(jd) + (jb)c + (jb)(jd)
= ac + jad + jbc + j*bd
Gl 5 j2 = —1 Aad oS
(a+jb)(c +jd) = ac + jad + jbc — bd

= (ac — bd) + j(ad + bc)

Example 1: determine the value of (2 — j3)(3 —j5)
Sol: (2-j3)(3—j5)=2x%x3+2x(—j5)+ (—j3) x 3+ (—j3) x (—j5)
=6—j10 — j9 + j215
=6—j10—j9 —15= (6 —15) +j(—=10 —9)

= —9—19j
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(complex conjugate) S yall a3l 51 5 (*)

(34 5 (3 —j2) J Gl aaall Gl e Jlis )(@a — jb 52 )(@ + jb 22ell 8 yall 22l
Aand die AMAT dage Apald o2 5 iia aae () oSle Laily g 48 pa g S yall 22el) G U j2)

Ayl alac )
Sl
(a+jb)(a—jb) = a*+ a(—jb) + (jb)a + (jb)(—jb)
= a® — jab + jab — j?b?
=a?— (=1)b%? = a® + b?
For Example (1+,2)(1—j2)=1%2+42%2=5
(3—j4)(3 +j4) =32 +42 =25
dacdll Llas ()

Ll o IS @ pia @ik (0 aai )(a 4 jb Aray A S je 20 o (S e 220 dad dilee
(28 e ) Jaa e delud aglaall o3 o) Cus alaall oS el 2aal) (38 yay alaall

A e Jli

2+j4_2+j4x3+j4_6+j8+j12+j216
3—j4 3—j4 3+j4 32 4 42

_6+j8+j12-16
N 25
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(The Polar Form) o saff dself Lubilf déuall

Z =x+jy=rcos 0+ jsind =r(cosd + j sinf) S 3

Z =120 b oSl oad Lukill L)

Real axis

F 2] = 7 = /3T + 52

0 = arctanz
X

el Lbas (1)

(11260,)(1,£0;) = 11, £(61 + 6,)

Lacddll ulae (2)
(r46,) n
—=—7(0, -0
(r;26;) ©x 2)
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(RLC circuit) 4ewdial 4 Lilaal) | dagliadf il g

o Il IS ilaall slasl in il oniiall s Ailaa, o sliall o (5 oS5 5 il g I il sl 4
S gl sl il gl Sk Lo slial] Lo ) S po cne JSE e b dnilal] LIS i ol
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Adia Ll sall il 13
Z=R+jX, —jX;
Z=R+jX,—Xc)

4 s sl A S 1)

Z=R+jX;—X.)

Type of Impedance Value of Impedance Phase angle for cuirent  Power factor
Resistance only R 0° 1
Inductance only L 90° lag 0
Capacitance only /o C 90° lead 0
Resistance and Inductance [R2 + (mL)z] 0<¢<90°lag 1>pf.>0lag
Resistance and Capacitance J[Rz + (-1/ o0} 0<$p<90°lead 1>p.f.>0lead
RL-C JIR + (0L ~1/0C)?]  between 0°and 90°  between 0 and
lag or lead unity lag or lead
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Example 2: calculate the value of the toatl impedance in the circuit shown below
and the current I in complex and polar form.

10 0.0sH 20 0.1H S0uF
— MW T ——W—T00— |—

-—\{ o= V2 =

Y

—0200V,50Hz O——

Solution:
X1 =2m x50x0.05=15.71Q
X, =2m x50x 0.1 =31.420Q

1 1
T wC 314 x50x10-°

Z =Ry +jX,; + Ry +jX;, — jX¢
Z =10+ j15.71 + 20 + j31.42 — 63.7
Z =30—-j16.57 Q

X, =63.70Q

1Z| = /(30)2 + (—16.57)2 = 34.3 O

( 16.57)_ 28.910
30 ) '

Z =3432-2891 Q
(1)
v 200

I==

7 = 323,-2891 5.8322891 A
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V3

7 Z 7z
40 3Q 3 Q 8Q 4Q
n—1 *I‘ 4 ‘!‘ Vi—=
5100 £ 0°6

Solution

Z,=(4+3) R Z, = (68) Q Zy = (4 +0)Q
2=7,+7,+7,=(4+;3)+(6-58)+ 4 +,0)=(14 55Q
V=V £0°=100 £ 0°= (100 +,0)

V100 100(4+5) o
T Z T (14-5)) (14-5)(14+j5 ~rTI=

(1) Magnitude of the current
= J(6.34% +226%) =673 A

(i) V,=1Z,=(6.34+;2.26) (4 +,3)=18.58 +;28.06
V,=1Z,=(6.34 +;2.26) (6 58) =56.12 - 37.16
V,=1Z,=(634+,2.26) (4 +,0)=2536+,9.04
V =100 +; 0 (check)
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Example 4: In a circuit, the applied voltage is found to lag the current by 30°.
(a) Is the power factor lagging or leading ? (b) What is the value of the power factor
? (c) Is the circuit inductive or capacitive ?

In the diagram of Fig below, the voltage drop across Z1 is (10 + jO) volts. Find
out (i) the current in the circuit (ii) the voltage drops across Z2 and Z3 (iii) the

voltage of the generator.

-~ V= (10+J0)—-"“_V‘+—_
— (a2 }—{a}—{a}

(3+j4) Q (2+j3.46) Q (1-j7.46) Q

Al
(~O) I
N

Solution

(a) Power factor is leading because current leads the voltage.
(b) p.f.=cos 30°=0.86 (lead) (c) The circuit is capacitive.
(i) Circuit current can be found by dividing voltage drop V, by Z,

[ = 10-1'-_}"0: 1020 :24—53_]0=2(COSS3.]°—jSin53-10)

3+j4 5.53.1°
=2(0.6-08) =12-16

Z, = 2+j346;V,=1Z,= (1.2 1.6) (2 +3.46) = (7.936 + j 0.952) volt
V, = (1.2 —j 1.6) (1—j 7.46) = (—=10.74 —j 10.55) volt

(i) V =V, +V,+V,=(10+0) + (7.936 + 0.952) + (~10.74 — 10.55)
(7.2 =j 9.6) = 12 £— 53.1°
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(Parallel Circuit) ¢ s il g
Al sl juae PA Ol e opihagr ya Zp 5 7y Oinilen (e S5 oLl JSAI 8 il
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R2 _JXC
}7
Al
v
()
=
lia
L=~ L=~
o B
SIS

I—I+I—V+V—V(1+1>—V(Y+Y)—VY
I A 7 VA Y

total Admittance Jix Y o) Cus
Example 5: Two cicuits, the impedance of which are given by Z, = 10 +j 15 and
Z, =6 —j 8 ohm are connected in parallel. If the total current supplied is 15A, what
Is the value of current in each branch?
Sol:

I =15 £0°;Z,=10+j15=18 £L57°
Z, = 6 -8 =10 £-53.1°
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7, 7 10+ j15)(6— j8)
. 172 _
Total impedance, Z = Z, +Z, = 16+ )7

= 967 —-3.6=103 £-204°

V = 1Z=15 £20°x 103 £204°= 1544 £ 20.4°
I, = VIZ,=154.5 £ 20.4°18 £57°=8.58 £ 77.4°
I, = V/Z, = 1545 £20.4°/10 £53.1°

= 15.45 £32.7°

Example 6:Two impedance Z; =8 +j 6 and Z, =3 —j 4 ohm are in parallel. If the

total current of the combination is 25A, find the current taken by each branch?
Sol:

Solution. Z, = (8+j6)=10 £36.87°; Z,= (3 —j4) = 54— 53.1°
 ZZ, (10 £36.87°)(54£-53.1°) _50£-16.23° 50 £-16.23° .
-z +Z,  @B+jO)+(GB-j4 11+ j2 1118403 =447 £2653

Let =25 £0°; V=1Z=125 Z0°x 447 £26.53°=111.75 £26.53°

= VIZ = 111.75 £26.53°/10£36.87° = 11.175 £63.4°
L, = 111.75 £26.53/5 £53.1° = 22.35 £26.57°
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