" CH# 7 (Phasor Algebra) 281 Key to Applied Math-123

SOLUTION OF EXERCISE # 7

Exercise # 7

Q.1: If A=200+j425 and B =150-j275, find:
[2] A+B
Sol. A +B=200+j425+150-275 =350 + j150
‘bl A-2B
Sol. A -2B=(200+j425)-2(150-j275)
=200 +j425 — 300 + j550=|-100+j975
—6.2: Express the following in the form a + jb and r £6:
[a] (5+j4)’
Sol. (5+j4)
= (5)2 + 2(5) (j4) + (j4)? = 25 +j40 — 16 ={9 + j40
Here a=9 & b=40
r=va’+b* 0 =tan™ (P—)
r =/(9)? + (40)? \a
r =+/81+1600 0 =tan™ @99}
r=V1681=41 6=.77°18‘ |
r £0=41 £77°18'
[b] (7-j2)(4+j5)+(3-])(5-2)
Sol. (7-j2)(4+35)+(3-1)(5-32)

=28 +335-3j8 —j210 + 15— 36 — 35 + 22
=28+27j+10+15-113-2 =|51+;16
Here a=51 & b=16
r=va’ +b’ 0 =tan" (h}

a

r=1/(51) + (16)*
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SOLUTION OF EXERCISE # 7
e ,Eii‘ ’)m b=tan “-b |
r=~2857 \ 81 )
r= 53.46 0=17"25'
’r‘.{t!-od 46 £ 17° ’"’;
2+j 2- s ; ey
» 2+) 2-) j
c |
(c] 2~ j Z+J
261 2-7 (2+U2+))+(2-1)(2~)
Sol. ”_{»r J:( *IN ﬂ)‘ ( ])( --‘-]-2 |
2-7 2+) (2-5)(2+1)) ;
A+J2+ )2+ +4-]2-12+]
(2 -()°
el R A
4+1 5
Here a=12 & b=0
r=va'+b’ G=tan"(9]
7 ; a
=/1.2)* +(0)
= G‘ztan'l(l) ,
r=1.2 12 |
0=0°
H
r£0=122£0° 4}
: A t
3+j2)(5-j3 :
[d] tha o) (. i) (1A-2016) |
(3-14)
Sol (3+j2)(5-j8) 15-j9+j10~j°6 15+j+6 f

[deid) 0 835 gl
_21+) 21+j 3+j4 63+i84+j3-4

59+j87‘
- 3- -4 - 3- J4 3+14 9+16 05 {

Here a=-§g : Ll
25 25
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SOLUTION OF EXERCISE #7
(87 i

r= a2+b2: (:.(—)_ bl ()-;till'l _)J
: 25 25 - \a
5 \/54:‘3)—_1-:*7—559 0=tan’ f‘_?.)

625 625 59

* \/3481 7569 fos0 | V7000
625  \ 625

r=4.20

r £0=4.20 £ 55°5]'

"Q.3: Express each of the following in Rectangular
form i.e., a + jb form:

[a] 3 £45° [b] 86 £-115°
Sol. 3 £45" Sol. 86 £-115"

== 3((,Ob 45° +j sin 45”) :BG[COS( 11r”)+j5iﬂ(—115")}
_3(£+J_\_/_—_] = 86(-0.4226 — 0.9063))

=|-36.34 - 78|

e

3v2 :
= 32 (1+3) [e]  22£ZErad
' 6
[d] 3 /0° Sol. 24% = 2£30°
)
Sol. 340 - = 2[00830° + ] s1n 3()"]
= 3|cos 0° + ) sin 0] 2
= 3(1 + 0j) _9 __3_+jl LB
=3+ 0; 2 2

Q-4'? Evaluate the following expressions:
[a] (5£45°)(3£36°)

Sol. (5 £45°)(3 £36°)=5(3) £(45°+36") =1

(urg |
™~
<o
=3
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SOLUTION OF EXERCISE#7 =
[b]  (1.1£30°)(2.3£17°)(2.8£74°)

Sol.  (1.1£30°)(2.3£17°)(2.8£74°)

- ((1.1)(2.3)(2.8)) £(30°+17°+74") =[ 7.08 £ 121

81417 9
[c] -
6.5 £ £ 48
Sol. 3':] e §'—zz (17°-48") =|0.5692 £ - SE
6.5£48" 6.5 | |
[d] (8.7£76°)(6.8£62°)(1.2£-67°)
(8.9474°)(1.9£24°)
g (87476")(68262)(1.2£-67)
ol
(8.9£74°)(1.9£24°) |
(8.7)(6.8)(1.2) £(76°+62°-67°)
S (8.9)(1.9)£(74°+24°)
= el =4.198£71°-98°=14.2 £ - 27"
: 16.91298° .
Q.5: Evaluate the following expressions:
[a] (1+))

Sol. (1+5)"= (1)* + 314 + 3(D)j? + ()
=1+5j-3-j=[-2+2]

~2+j3)’

-2+§3)' =(-2+38) (-2+33)
((=2)2+ 2(=2)(3))+(3))?) (-2)*+2(=2)(3))*+(3))?)
(4-12j-9) (4-12j-9)

5 12)) (-5 - 12))

+ 60j + 60j + 1442
+120j - 144= ~119+120;

[b]
Sol.

[ S 1 ll i~

[\ NS A
u‘l sj'l

H
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) n\ \ ‘J\l
¢l (242 (34 1} [d] 3J£é39_
il AR A Y | V3 £15° )
- i \ 2 e g
o [l22%)| 82 (2V2 £ 30")
501 4 "y B0l | ——
S S L V3 £15° )
=|(2£45°)(3£45°) | 2
! ,)( )] (2v2) 22(30)°
:[6490°T = 7y
3] £2(15)°
= (6)" £2(90°) 8]/ 22(15)
i _860°
=36 £180 3./30°
° £(60°-30°)
=12.67430°
"Q.6: Express the following in a + jb from:
[a] 5ej°° 5 J:;
Sol. 5e" i ’
=b5(cos0°+jsin0°) Sol. 5"

=-5(14j(0)) - [5+10 =5(cos-§+jsin(%j}
[b] 10 5[cos60° +j sin60°]
‘Sol. 10e* {1 \/5}

Bl = 42
=10(c0s(60°) + jsin (60°)) 217

\ g
1 3
1o LBl RO | 8 o
202 2 Grs 8

:5(1”45): 5543 =3, 534 3

Il

il
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[a] V5+38

SO]. LU[ Z': 5+8J
Here a=5H, b=8

P —

r=yal+b’

(5) +(8)

=89

r=9.43

I' =

0=tan"

» | o

0=tan”

ot | oo

0 =688
Li=y/6
7.=9.43£58°
Taking square root

on both sides:

| Iy
7 =(9.43458")*

Zl_) =943 / _é_(58)u

In general.
58° + 360k )
2

-~

|
7: =307 £

By pulting k=0,1We

. SOLUTION OF EXERCISE # 7
Q.7: Find the indicated roots of the following:

Ke?tu Applie:? ﬁaﬁ,i

[b]  Fifth roots of Ji.
S()l. LOt Z — -—-\/3 -]
Here a = m\/g b=+

= aTTh

= J(~B] +(-1y
=331 - Vi

r= 2

0=tan’ -13)
a

0=tan™

%)

p=210°
Z=r/0
Zi=2£210°
Taking 5th root

on both sides:

75 =(2£210°)5

1’%_ ], 1 )
775 =(2) 45(210)

In general.
75 =(2)'5 £ (
By putting k = 0,1,2,3.4,

we will ‘get the require

5

_210“+k360“J

roots.

—

will get the require roots.
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o rind all the n of the nth roots of the following:
' 4=32£45° ;5 n=5

{‘]l LQL L“_ 3‘) / lr-u
'0 i |
Z"=(32 £ 45°)"
ru
Z““(%Z) n _4___
n

¥ L"/' ' l"r 4{'()
Putn=>5 775 = (32)" )

In general

Y ’
W, =2 =(32)" £

D

45"+360°kJ

Wk =7/ = 2£(9"+72°k) - (1)

Taking k =0, 1, 2, 3, 4 eq. (i), we get
W, =2£(9°+72°(0)) = 2£(9°+0) = 2£9°

W, =2£(9°+72°(1)) = 24
W, =2£(9°+72°(2

°+72°)={2£81°}

2£(9°+144°)=|2£153°

( (9
(2))=24( )=

W, _24(9"+72°(3)) 2£(9°+216°) =(2£225°
(4))=2<( )=

W, =2£(9°+72°(4)) = 2£(9°+288°
B] Z=-16V/3+16j ; n=5
Sol. Let Z=-16/3 +16]

Here a=-16V3 & b=16

2£297°

r=_\,/.az+b2 6=tan"(EJ
ek ”
< \/( 16«/5)2 +(16)’ e
A ‘ B =tan™ (——-——-—J
r = 1024 1643
Y =32 9 =150°
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- SOLUTION OF EXERCISE # 7
7 =r/0° =32£150° ¥

7' = (321]50")"’

In general

1 0
5 (150°+360°k
W, =75 =(32) 4( - *'5 )
W, =22(30°+72°k) - (1)
Put k =0.1,2,3,4 in eq. (1), we get.
W, =22 r30%720(0)] = 24[30“+0]= 2£30°

W,=2£] 30° 472 2)] [ 41 11“7 (221747
W, =22[30°+72°(3) | = 2£[80°+216"]= |2 £ 246°

W, =22[30°+72°(4) ] = 2 [30"+383"]=[24318°

Q.9: Given w=u+jvand Z=x+jy and 0)=3Z?
express uand v in terms of x and y.
Sol. As, =23%Z°

u+jv=3(x

+ Jy)

(x
u+jv= 3[)( )(Jv)]
[

2

u+Jjv=3/x -y- +9\y1]
u+jv:3(x =g )-u(bxy)

Comparing both sides, we get:

U= 3():2 —yz)', v = 6xy

Q.10: The resultant impedance Z of two parallel circuits is

 ERES N
ivenby —=—+—.IfZ =5-3j3 and Z, = i3
. VZ L. &, : R S

express Z intheform a+jb.
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e T R 1
Al e 5 S oo - 22 i o ;
50 772, Z, 5-j3 3435
1,8 +0=18 8+ 72  8+)2
7 (5-33)(3+j5) 15+j25-j9-5'15 30+ 116
30+ 516
AR
8+)2
_80+4j16 8-j2 240-j60+j128- 32
e L (8) -(12)°
272+768 68 (4+]) —
7 = =4 +)
64 +4 68

guprem— :
Q.11: In alternating current theory, the vo‘lt‘age V, current
[ and impedance Z may all be complex number and

the basis relation between V, I and Z is Iz-y—.

Find in a + jb form:

M 1 when V =10, Z=4+)3
T
B0l T 4 8]

10 4-3j 40-30; _40-30j

I= T X ia 2 2
4+3) 4-3) (4)—(3j) 16+9
1, 40-30] - 40 20 g e
25 286 25
(i) V  when I=3+8, Z=10+}5

Sol. V=IZ
V=(3+j8)(10+5)

V=30 +15+180+ 240 = 30 + j95 - 40 =[-10 + jO5|
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SOLUTION OF EXERCISE # 7
Q.12: Solve the following equations.
fa] x*=-jl6
Sol.  x‘=-)16

Here a=0 & b=-16

r=va'+b’ 0=tan” E]
- a.

¢ = J(0)* +(-16)’ e

r =0 +256 0=tan™ T)

t=16 6 =270°

=120 =162270°
(x*) =[16 £270°T%

x= (16 4%(270")

In general

g =44[270 +360 k]

x, =42[135°+180°%k | (i)
Put k=0, 1 1neq.(1), we get
x, =4 £[135°+180°(0) ] =4 £[135°+0]=|4 £ 135°

x, =4 £[135°+180°(1) | =4 £[135°+180°]=|4 £ 135°

[b] x°=16-j16v3
Sol. x°=16-j1643
Here a=16 & b=-<16v3

(8 CamScanner


https://v3.camscanner.com/user/download

f;}{ ﬁ(ﬁh;{m‘ Mﬁéh"ﬂ) Key to Applied Math-123 |

SOLUTION OF EXERCISE # 7
1‘=\rd__rb 0= tan"' h’
r= \,(1()) +(-16v3) ks :_{93[1‘
r=v256+ 768 I T l
r=+1024 = v =32 |[o=300"

=120 =322300°
= (32.2300)'s

In general

5
=2/60"+72°k] — (i
Putting k =0, 1, 2, 3, 41n ¢q.(1), we get
- x, =2£[60°+72°(0)] = 22[60°+0]=[2£60°

N :24[300 +360 k]

)
x, =2£[60°+72"(1)] = 2£[60°+72°]=[2£132°

X, =2£[60°+72" (2

1l

1=24 [60°+144°]=[2220%°
]

2£[60°+216°)=[2£276°

(
(2)

xz5=2£ 60°+72°(3)
(

X, =2£[60°+72° 1)]=2£[60"+288"]=|2£348")

® @
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