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Chapter 1

Complex Numbers

Exercise 1.1
1

Q2. Add the following complex numbers:
i). 3(1+2i),-2(1-3i)

Sol: Given3(1+2i),-2(1-3i)
3(1+2i)+{-2(1-3i)} =3+6i - 2+6i
3(1+2i)+{-2(1-3i)}=1+12i

Exercise 1.1

Q1. Simplify the following?

i). it

Sol: Giveni*

14 _ (i2)7

i =(-1)' cit=-1

i*=-1

i), (—)”

Sol: Given (—i)23

Sol: Given %—%i,%—%i

(1-3i)+(i-4i) =3- i i3

(3-31)+(3-31)=3x3+3-3i-4

(1-30)+ (- 30) =229

(1-30)+(i-10) =34

(3-30)+(3-40) =i

iii). (\/_1)(1\/5)

SoI'leen(\/E 1) (l «/_)

( ) ( \/E) V2 +1i+1+4/2i

(vV2,1)+(1Lv2) =1+ 2 +1i ++/2i
V2)=

(V2.1)+(12) =1(1+V2)+i(1+V2)
(vV2,1)+(1v2) = (1+2)(1+i)

i), i

|+

Multiply and dividing by i
P9 _ l |
i

Q3. Subtract the following complex numbers.

1), 3V3-5J7i,43+2/7i

Solution: we have(3\/§—5ﬁi),(\/§+ Zﬁi)
(3v3-517i) (V3 +24Ti) =33 -5{7i ~3-2/7i
(3V3-5V7i)~ (V/3+247i) =33 -3 - 5/7i - 24/7i
(3v3-5V7i) (V3 +2Ti) = 243 -74/Ti

2). (3+3).(3+31)

Sol: leen( 3+1i),(3+1i)
(-3+4i)—(3+%i)=-3+0.5i—3-0.5i
(-3+1i)—(3+%i)=-3-3+0.5i—0.5i
(-3+14i)—(3+%i)=-6+0.

iv). (i )98

Sol: leen(—i)_98

1 -9 — 1
( I) - (,1)95i98

(_i)798 = 1 .12)49

+1.(1
(_i)_% = (711)“9 *=-1
()=

3)- (a,0),(2,-b)
Sol: Given(a,0),(2,-b)
(a,0)—(2,—b)=(a+0.)—(2-bi)

(a,0)—(2,—b)=a+0.i—-2+hi

(2,0)~(2,-b)=(a2)+bi

Q4. Multiply the following complex numbers
i). 2i, 3i
Solution: we have 2i, 3i

2i x 3i = 6i°
2ix3i = 6(-1) i? =1
2ix3i=—6
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Chapter 1

i) 3i,  2(1-)

Sol: Given 3, 2(1-1)
3ix2(1-i)=6i(1-i)

3ix2(1-i) = 6i - 6i’

3ix2(1—i)=6i—6(-1) ci2=—1
3ix2(1-i)=6+6

iii). /2 + /3, 2J2 —f3i
Sol: Given (ﬁ+J§i),(2J§—J§i)

(V2 ++/3i) (292 ~\3i) = V2 (242 /3 ) +/3i (242 - 3i)

( 2+\/_|)(2\/§—\/_|) ( ) J_|+2J_| («/§i)2
( 2+\/—|)(2\/§—\/—|)=4 3(— 1)+\/—| cit=-1
( 2+\/_|)(2\/§—\/_|)=7+\/§|

Exercise 1.1

4-3i

4+3i
4-31 4-3i 4—3i
4+3i  4+3i 4—3i

Sol: Given

4-3i  (4-3i)
4431 4% -3%?
4-3i 4 -3 -24i .

4+3i  16-9(-1)
4-3i  16-9-24i
4+3i  16+9
4-3i _ 7 24,
4+3i 25 25

Q5. Perform the indicated division and write
the answer in the form of a+ib
1+i

i) —
i
Solution: we have 12

i
Lei_Lei i
i

i
E |+( 1) ..i2__1
i -1 o
?:—1( “1+)

Q6. Prove that the sum as well as Product of
complex numbers and its conjugate is a real
number.

Solution: First we have to Show that the sum of
complex numbers and its conjugate is a real
number.let z—a+ib, z=a—ib

Then z+z=2a or z+z=2a

Now we have to Show that the Product of complex
numbers and its conjugate is a real number.

let z=a+ib, z=a-ib
Then Z.E:(a+ib)(a—ib)

7.7 =a%—iab+iab+b?

13
5-12i

13 _ 13 5+12i

5-12i 5-12i 5+12i

13 13(5+12i)

5-12i 57 -12%

13 13(5+12i) o
5-12i 25-144(-1) '
13 13(5+12i)

Sol: Given

zz=a’-b*(-1) cif=—1

2.2 =a’ —b?

Similarly zz=(a~-ib)(a+ib)
z.z=a’—iab+iab—b*(-1) it =-=1
2.2 =a’ +b?

Q7.1f z,=1+2i, z,=2+3i evaluate

i). |21 +22|
Sol: Given |2, +2,| =1+ 2i + 2 +3i|

|2, +2,| =L+ 2+ 2i + 3i|

5-12i 25+144

13 13(5+12i)
5-12i 169

13 (5+12i)
5-12i 13
135 12,
5-12i 13 13
iij). 4=3

4+ 3i

|2, +2,| =[3+5i|
|zl+22|:\/m
|zl+22|:\/ﬁ

i). |2,.2,)|

Sol: Given|z,.z,| =|(1+2i).(2+3i)|
|2,.2,| =|2+3i + 4i + 6i°|

|2,.2,| =|2—6+7i|

|2,.2,| =|-4+Ti|

|zl.22|:«/m

|2,.2,| =16+ 49

2,2,| =65

i) |2

Zy
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Exercise 1.2

Chapter 1 3
Sol: Given A:‘“Zi‘ i), 11

z,| [2+3i (1+i)2
Z|_[1+2i X2;3i Sol: Given_1—i
z,| [2+3i 2-3i (1+i)

i Y 1-i 1-i
i = 1+2I_ X—2 3!‘ N2 = -2 .
z,| |2+3i 2-3i (1+i)" 1+i"+2i
z,|_[2-3i+4i-6i| P Sl Bl Y
z, 22 -3°(-1) | (1+i)° 2 i
2| _[2-6(-2)+i - i Qi
z,| | 4+9 B (1+i)* 20
S 18 i 1-i (=1 +i
- =|—+— -\2 = 2
z,| |13 13 (1+1i) -
2l (%) oy 2
z, 13 13 +1
2| [64, T Real part x =3 imaginary part y=3
Z,| V169 169 Exercise 1.2
Al 1%5; Qli). If z,=1+i, and z,=2+i
Z2

Then verifythat 2, +2,=2,+2

LT o —1ti, nd z,—2+1
Z, 13 Solution; We have z, =1+1, and 2, =2+1

Q8. Separate into real and imaginary parts

I) 2+3i

5 2i
Solution: we have 2+3!
5-2i

2+3i_2+3ix5+2i
5-2i 5-2i 5+2i
2+3i 10+ 4i+15i +6i°
5-2i 52-22(-1)
2+3i  10+6(-1)+19i
5-2i 25+ 4
2+3i 10-6+19i
5-2i  25+4

2+3i 4 19.
5_2i 29 29

Real part X:% imaginary part y:%

take LHS

2, +2,=1+1+2+i
Z,+2,=1+2+i+i

Zi+2, =3+ 2lcciiiiiiiiiee @
RHS

Z,+2,=2+i+1+i
Z,+2,=2+1+i+i

Z,+2, =342 (2)
From (1) and (2) weget 72, +7,=27,+2,

ii).(1+ 2i)°
1-3i

(1+2i)°

1-3i
(1+2i)° 1+4(-1)+4i 1+3;

1-3i 1-3i 1+3i
(1+2i)° —3+4i 1+38i

1-3i  1-3i 1+3i
(1+2i)°  —3-9i+4i+12i

1-3i 17 +3°
(1+2i)° -15 5

Solution: we have

1-3i 10 10
(1+2i)° -3 1.
1-3i 2 2
Real part x =<2 imaginary part y=3

i), 2,2, =2,.2,

Solution; We have z, =1+i, and  z, =2+1i
take LHS 2,2, =(1+1i).(2+1)
22,=2+1+2i-1

Take RHS z,.z,=(2+1).(1+1i)

2,2, =2+2i+i-1
2,2, =2-1+2i+i

From (1) and (2) we get 7,.Z, =Z7,.7,

Q2. Giventhat 2, =—1—1,Z, =3+2i and

Z, = —2+ 3l then verify that
2,+(2,+2,)=(2,+2,)+1,

Sol: Given 2, =—1—1,2, =3+2i and Z, =—2+3i
i). LHS Z,+ (2, + ;)
2,+(2,+2;)=—1-i+(3+2i-2+3i)
2,+(2,+2;)=—1-i+(1+5i)
2,+(2,+2;)=—1+1-i+5i
2,+(2,+23) =Hoc, [
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Chapter 1

RHS (2, +2,)+1,

(z,+2,)+2,=(-1-1+3+2i)-2+3i

(z,+2,)+2,=(2+i)+(-2+3i)

(z,+72, )+z =2-2+i+3i
)

(z,+72,
From (1) and (2) we get LHS=RHS
2,+(2,+2,)=(2,+2,)+1

Associative Law of Addition

i). 2,.(2,.2,) =(2,.2,) 24
Solution: 2, =—1-1i,Z,=3+2i and Z,=—2+3i
Take LHS 2,.(2,.2;) =(-1-1).{(3+2i)(-2+3i)}

2,.(2,.2,) = (-1-1).{-6+9i —4i +6}
2,.(2,.2;) = (—1—1).{-6+9i — 4i — 6}
2,.(2,:2,) = (-1-1).(-12+5i)
2,.(2,.2,)=12-5i +12i+5
2,.(2,.2,) =17 +7i.....1)
Now RHS (2,.2,).2, ={(~1-1).(3+2i)}(-2+3i)
(2,.2,).2, ={-3-2i—3i+ 2} (-2 +3i)
(2,.2,).z, =(-1-5i)(-2+3i)
(z.2,).2, =2-3i+10i +15
(2,2,).2, =17+ Ticeovvecr, @)

From (1) and (3) we get 21'(22-23) = (Zl.ZZ).Z3

Associative Law of Multiplication

Q3 21:\/§+\/§i,22 =\/§—\/§i and 2, =2-2i

then verify that Z; (Z2 + 23) =7,.1,+2.1,

Sol; 21:J§+J§i,zz =\/§—\/§i and 2, =2-2i

Take RHS

zl.zz+zl.z3:(\/§+«/§i)(\/§—\/§i)+(\/§+«/§i)(2—2i)
,7,+7.7,= (3—f6i++/6i +2)+
o 2~ (VA B (A 221
z,(z,+1 ):(\/§+«/§i)(2+\/§—\/§i—2i)
2,(z,+12,)= 243 +3—/6i — 24/3i + 242 +\f6i + 2+ 242

2,(2,+2)= 243 +3+ 2+ 242 —J6i — 24/3i + 24/2i + 6
7,(2,+2,) =5+ 243+ 242 - 24/3i + 22i.........(2)

From (1) and (2) we get the required result
Distributive Law of multiplication over addition

Q4 Find additive inverse of following complex numbers.
i). 2+3i

Sol: Given 2+ 3i

Let a+ib is an additive inverse of 2+ 3i

So by definition a+ib+2+3i=0+0.i

Exercise 1.2

a+2+i(b+3)=0+0i
Comparing real and imaginary parts we get
a+2=0,(b+3)=

a=-2b=-3s0oa+hi=-2-3i

i) 2—3i
Sol: Given 2 —3i
Additive inverse of 2—3i is —2+3i

Q5. Find the multiplicative inverse of the following
complex numbers.

i). (1+ 2i)_1
Sol: Given (1+ 2i)71

(1+2i)" =

1 1-2i

X
1+2i 1-2i

N 1-2i
1+2i) =2
i vy ey
L 1-2i

1+4
1+2i) ' ==—Zj
(1+2i) =3

(1+ 2i)71 =

(a+2i)

5
i). (-1,2)"

Sol: Given(~1,2) "
(-12)" = (—1+ 2i)"

( 12) 1+2| _1:2:
(-12)" =

—1-2i
(-22) "=

1-4(-1)
—1-2i

1+4

o =1 2.
12)yt="—=-_%
(-12) =—-¢i

(243 - 2431 + 2421 + 242)

Q6. If Z, = —3—\/§i and Z, =4+ 2i then verify

that Lt 4, =417,

Solution; we have Z; = —3—\/§i and z, =4+2i
For LHS
2,+12,=—-3—-[3i+4+2i

zl+22:—3+4—\/§i+2i

2,+1, =1-3i+2i

now taking conjugate on both sides
Z+12, =1-3i +2i

7, +2, =1+/3i - 2i....(1)

Now RHS

7,+2,=-3-+/3i+4+2i
z_l+z_2=—3+\/§i+4—2i

2, +2, =1+/3i = 2i....(2)

From (1) and (2) we get Z, +Z, =7, + Z,
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Chapter 1

Exercise 1.2

Q7.1f z, =—a—2bi, z, =2a+bi then verify that
13,=11,

Sol: Given z, =—a—2bi, z, = 2a+bi

For LHS 422 =(—a—2bi)(2a+bi)

2,.2, =—2a° —abi — 4abi + 2b

2,.2, = 2b* — 2a’ — abi - 4abi

Now taking conjugate

2,.2, = 2b? — 2a? — abi — 4abi

7,.2, = 2b* — 2a + abi + 4abi

2,2, = 20% = 28% +5@Di.....coorrrrrrrrn, @)
2,.z, = (—a— 2bi){(2a +bi)

2,.z, = (—a+ 2bi)(2a—bi)

2,.2, = —2a’ + abi + 4abi —b? (-1)

2,.2, = 2b* — 2a? + abi + 4abi

2,2, = 2b% —2@% +58@Di.c.cucuccceee (2)

From (1) and (2) we get Z,.2, = 7,.7,

). |22,|=2,]|2]

Solution: Let z, =&, +ib, and z,=a,+ib,
LHs 2,.Z, =(a, +ib, )(a, +ib,)

2.2, =aa, +iab, +iab —bb,

2,2, =(a,a, —bb,)+i(ah, +a,b)

Now [z,.2,| = \/(aiaz —bb, )’ +(ab, +a,h, )’
|2,.2,| = \/afaé +b’b,* —2a,a,bb, +a°h’ +a,’h’ +2aa,bb,
2,2, = Ja7 (a2 +5,7) + b7 (a7 +5;)
|22, = /(a7 + 0% ) (a2 +Db,?)

|22, = /(a7 +1.%) /(a2 +b,?)

|2,2,| = |z | 2,

, =—a— 3bi, Z, _1
Qs. lf , then verify that | — |==
z,=2a-3bi’ z,) z
Solution we have z, =—a—3bi, z, =2a—3bi
z, —a-—3bi

Take LHS Z_ " 2a—13bi
7, _—a-3bi 2a+3b|
z, 2a-—3bi 2a+3b|
z, _ —2a* —3abi —6abi +9b’
Z, 4a* +9b?
z, 9b*-2a’ _3ab+6ab,
z, 4a’+9b* 4a*+9b’
z, _9°-2a®  9ab :
z, 4a’+9b* 4a’+9b’

7 )_9°-2a®  9ab :

z, ) 4a*+9b* 4a®+9b?

2 2
7 |_97"-2a 9b . )
z, ) 4a’+9b> 4a®+9b?
7, _—a+3bi

RHS 7, 2a+3bi
z, _—a+3Dbi . 2a—3pi
z, 2a-+3bi " 2a_3bi
z, _ —2a’ + 3abi + 6abi + 9b*
z, 4a® +9b?
z, 9b*-2a’ 3ab+6ab.
= T2 st 3 7!
z, 4a”+9° 4a°+9b
- 2 _o9n2
n_%-2a, %b ;@
z, 4a"+9b° 4a°+9b

2
From (1) and (2) we get the required result

Q9. Show that for all complex number z, and Z,

ii). [ zﬂ
z,| |z,
Solution: Let z, =@, +ib, and z,=a, +ib,
LHs Z _ & *ib
z, a,+ib,
Z _&tib a,—ib
z, a,+ib, a,—ib,

z, aa,—iab,+iab +bb,

Z, a,’ +b)?

i _ a3+ b1b2 + iaZbl - |a1b2

Z, a’ +b)?

4 _ a,a, +bb, +i (aZbl _a:LbZ)

z, a,’ +b?

R Y e ji(aibl—albz)l
Z, a,” +b,

2 2
4|_ \/(aiaz + ble) + (a‘Zbl - aibz)
Z, a,’ +b,’
7| \/aizaz2 + blzbzz +23,a,bb, + aizbzz + azzblz -23,3,bb,
Z B a,’+b’
2| _ \/3123-22 +b°b,* +a°b,* +a,°h’
z,| a,’ +b)?
2| _ \/aizaz2 + a12b22 + b12b22 + azzblz
z,| a,” +b,’

7 \/af (a3 +b,)+b’ (b +a,?)
Z,| a,” +b,’

o JEE )

z,| a,’ +b,’

4 31 +b’

Z, a’+b’

| N J2

Z,| {a, 4b 2 Z
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Chapter 1

Exercise 1.2

Q10. Separate into real and imaginary parts of
the following complex numbers.

i). 2+3i

Sol: Given X +iy =2+3i

=>x=2,y=3

Byt
2 2

i). (3-2i)°

Sol: Given X +1y :(3—2i)2
X+1y=9-4-12i

X+1iy =5-12i
=>x=5y=-12

ii). (3—4i) "
Sol: Given X +1y = (3—4i)_1

1 ><3+4i
3—-4i 3+4i

X+iy =

-N\—1

vi).(S_ZIJ
2+3i
-N\—1

Sol: Given[S_ 2')

2+3i
(S—Zij_1_2+3ix5+2i
2+3i 5-2i 5+ 2i
5-2i\" 10+4i+15i—6
2+3i 25+4

(5—2ij“1 4 19.
- | =—+—=I
2+3i 29 29

4,1
29’ 29

= X=

Sol: Given X +1y = 2a—bi)_2
X+iy = (2a—bi)f2
X+ly=—"-—
(2a—bi)’
1
4a® —b?* — 4abi
1 4a® —b? + 4abi
X
4a® —b®> —4abi 4a®—b? + 4abi
4a® —b? + 4abi
(422 b7} +(4ab)’
4a® —b* + 4abi
16a* +b* —8a’h? +16a%’
4a* -b’ + 4abi
(4a2 +b2)2
4a% —b? 4ab

N PRI C N PR

X+1y =

X+1y =

X+iy =

X+1y =

X+ly =

vii). [ﬁ;:}z |
Sol: Given [%}
fﬁﬁ@ﬁif

V3 +i _(\/§+i)2

(JE—iI__s—l—zdﬁ
J3+i)  3-1+243i

B-i)  2-24
J3+i _2+2\/§i

B-i) 148 1-8
3+i) 1443 1-4/3i
V3-i) _1-3-2.5

J3+i 1+3

Boi)  —2-243
J3+i) 4
\/§—ijz_—_1_£i
J3+i)

2 2

O S ]
2 2

3-2i

V) -
—1+1

3-2i
—1+i
3-2i —-1-i
.X -
=1+1 -1-1
-3-3i+2i-2

1+1

Sol: Given x + iy =

X+1y =

X+iy =

x+iy—_——1i
2 2

viii) 1+3i j_z
1-43i

-\ 2
Sol: Given l+‘/§'
1-/3i

1+4/3i B B (1_\/§i)2

1-/3i (1+\/§i)2

14431) 1-3-23i
1-+/3i 1-3+243i
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Chapter 1 7
L E ) 2-243 (@r1)(2 1)z (2 )w=(2+1)(1+1)
1-/3i =—2+2J§i (4+1)z—(2+i)w=-2+2i—-i-1

N2 : 5z—(2+i)w=-3+i........ (3)

1+‘/§fJ =M Add (1) and (3)
1-\3i)  -2(1-+Gi) 52— (2+i)w=-3+i
1+/3i _2_1+\/§ixl+\/§i 3z+(2+i)w=11-i
1-3i )  1-Bi 1+46i 8z =8orz=1

- Putting the value of z in (2)
1++/3i :1—3+2\/§i 1(2—i)—W:—l+i
1-3i 1+3 2-itl-i=w
1++/3i 72_—2+2\/§i w=3-2i
1_\/§i B 4 Factorize polynomials P(Z) into linear factors.

— 2
1+ /3i ——1+£i aa. P(z2)=7"+4
1-4/3i 2 2 SoI:GivenP(Z)=ZZ+4

_ -1 _ B
=>X=5,¥=7%

Exercise 1.3

Exercise 1.3

Solve the simultaneous linear equations with
complex coefficients.

Ql. z+w=3i, 22+3w=2

Sol: Given

z+w=3i---()

2z+3w=2---(2)

From equation 1 Z=31—W..ocooeurnne. (3)

Put in equation 2

2(3i—w)+3w=2

6i —2w+3w=2

w =2 —6i

Then put the value of z in equation 3 we get
z2=3i—2+6i

P(z)=2"-(-4)
P(z)=2*—(2i)

P(z)=(z-2i)(z+2i)

as. P(z)=32°+7

Sol: Given P(2) =32° +7
P(z)=32"-(-7)
P(2)=(Bz) - (Vi)
P(z)=(\/§z—\/7i)(\/§z+\/7i)

Zz=—2+9i

Q2. z-4w=3i, 2z+3w=11-5i
Sol: Given

z—-4w=3i---(1)

27+3w=11-5i--+(2)
Multiply eq 1 by 2 and subtract from eq 2
2z +3w=11-5i

+2zF8w= 0+6i

1lw=11-11%

Or W=1—1i putineq1 we get
z-4(1-i)=3i
z-4+4i=3i
z2=4-4i+3i
z2=4-i

Q6. P(z)=2"-2z"+2-2

Sol: Given P(Z)= 2°-27°+1-2
P(z)=2*(z-2)+1(z-2)
P(z)=(z-2)(z*+1)
P(2)=(z-2)(z*-(-1))
P(z)=(z—2)(z2 —i2)
P(z)=(z-2)(z+i)(z—1i)

Q3. 3z+(2+i)w=11-i, (2-i)z-w=-1+i
Sol: Given 3Z+(2+i)W:11—i~--(1)
(2-i)z—w=-1+i--(2)

Multiply eq 2 with (2 + i)

Q7. P(z)=2°+62+20

Sol: Given P (z)=2"+62+20
P(1)=(1)’+6(1)+20%0
P(-2)=(-2)’+6(-2)+20=0

Z+2 is a factor, so we arranging as a factor

P(z)=2°+22"-22" -42+102+20

P(z)=2°(z2-2)-2z(2-2)+10(z-2)
P(z)=(z2-2)(z*-2z+10)
P(z):(z—Z)(z2 -2z +1+9)
P(2)=(2-2){(2)" ~2(2)(1) +(1)" +9]
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Chapter 1
P(z):(z—Z){(z—l)z—(3i)2}

P(z)=(z-2)(z-1+3i)(z-1-3i)

2 Method Q7. P(2)=12"+62+20
Sol: Given P(z)=2"+62+20

Using synthetic division

1 0 6 20
—2 2 +4 -20
1 -2 10 O

Therefore z=—2 isaroot & z°> —2z+10 is quotient
So z+2 isafactorand z? —2z +10 is quotient
P(z)=2"+6z+20

P(z):(z+2)(z2 —22+10)
P(z)=(z-2)(z* -2z+1+9)
P(2)=(z-2){(2)" -2(2)(1)+(2)" +9}
P(2)=(z-2){(z-1)" ~(3i)’}

P(z)=(z—2)(z—1+3i)(z—1-3i)

Exercise 1.3

8
z—ZJ—”/_“
2
z=gia=14_ri
2 2

Solve the quadratic equations
Q8. 22 +62+13=0

Sol: Givenz° +62+13=0
Comparing with standard from of quadratic equation

az’? +bz+c=0wegeta=1b=6,c =13 using

/ 2
—b++b" —4ac putting the values

Q10.27> +15=4z

Sol: Given 222 +15 =47 Rearranging
27°-47+15=0

Comparing with standard from of quadratic
equation

az’ +bz+c=0wegeta=2,b=—-4,c=15using

—b++/b*-4ac

formula Z = putting the values
2a
()= J(-4)' -4(2)(15)
2(2)
- 4+416-120
4
- 4+./-104
4
s 4+i4x26
4
ZzﬂiZi\/%zlii \/%
4 4 2

formula 7z =
2a
,_—(6)£4(6) -4(1)(13)
2()
, —6++/36-52
2
S —6++/-16
a 2
z= _—6iﬂ =-3£2i
2 2
Q9. z+2=2

Sol: Givenz+£=2
Multiply each term by z we get

z.z+g.z:2.z
Z

22 +2=2z2

72-27+2=0

Comparing with standard from of quadratic equation
az’ +bz+c=0wegeta=1b=-2,c =2using

—b++/b*—4ac

formula Z = putting the values

YA

_2+44-8
2

Q11. Show that each z, =—1+i Andz, =—1—1i

Satisfies the equation 22 +2z+2=0
Solution If Z, = —1+1 is a solution of the given

equation then it should satisfied the equation
ie, 22422+42=0

(~14i)° +2(-1+i)+2=0
1-1-2i-2+2i+2=0 gatisfied

Similarly, for £ = -1-i

2°+2z+2=0

(-1-i) +2(-1-i)+2=0
1-1+2i-2-2i+2=0 gstisfied

Q12 Determine where 1+ 2i is a solution of
2°-22+5=0

Solution If 1+2i is a solution of the given equation

then it should satisfied the equation

(l+2i)2—2(1+2i)+5:0
(1) +(2i)° +2(1)(2i)-2-4i+5=0
1+(-4)+4i-2-4i+5=0
~3-2+5+4i-4i=0

0=0

So 1 + 2iis a solution of given equation
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