Complex Numbers & Quadratic Equations

Exercise 5A

Q. 1. Evaluate:

(|) i19

(i) i%2

(i) i%73.

Answer : We all know that i = V(-1) .
ial:n_

And" =1

4n+1

1™ "= (where n is any positive integer )

i=1-11+2__1

iclan+3_

So,

19
()LH.S =1

j4%4+3

_ i=1-11+3

+dn+3
Since it is of the form !

Hence the value of | 15— 1,
iy L-H.S = 17
— i4><15+2
= i=1-n+2 = 12 =—1
;4n+2

s0 itis of the form i S0 its solution would be -1

so the solution would be simply — i



__ 3373

— 14.‘.5{ F3+1

+An+1
So, it is of the form of 1 so the solution would be i.

Q. 2. Evaluate:

{-\/_—1)192

(i)
(i)

(iii)
—1
Answer : Sincei= VY 180

- 192

(v-1)

() L.H.S. =

- 1192

= iﬂl-)(ﬂl-g — 1

1411

Since it is of the form = 1 so the solution would be 1

(i) L.H.S.= (\/__1)

— i4><23+ 1



4dn+1
Since it is of the form of ! =i so the solution would be simply i.

(iii) L.H.S = (\/__1)

=, i4>{'}'+2

i411+2

Since it is of the form so the solution would be -1

Q. 3. Evaluate:
(i) j—50

(D

(i) i3,

_ =50
Answer : (i) L.H.S.=1

= i—4>< 13+2

- i=1-n+2

= —1

14‘11+

2
Since it is of the form so the solution would be -1

iy L-H.S. = 177

— jT4%3+3

— j4n+3

= i*=—i

Since it is of the form of it so the solution would be simply -i.

(iii) L.H.S.= i~ 13!



i—4%33+1

=1
= 1411+1
=il=1i

. " 4n+1 . _
Since it is of the form 1 . SO the solution would be i
Q. 4. Evaluate:

. 1
[141 e J
1

(i)

A0+ —4x18+1 4n+1

=)

(Since i




-4x13+1 | —4=14+43 An+1
— 1 T1 (Since I =i
— 1'1 _1'_1 1'—1n+_1: _1)
=0
1':‘_1
Hence, =0

Q.5.Provethat 1 +i?+i*+i¢=0
Answer : LHS=1+i2+i*+if
ToProve: 1 +i2+i*+i#=0

~

= 14 (1) +1+ 17

4n
=1

Since, i
(Where n is any positive integer)

. 3
— 1—1n+-

=i’ =-1

—1+-1+1+-1=0

SLHS=RH.S

Hence proved.

Q. 6. Prove that 6i% + 5i33 — 2{15 + 6i*® = 7i.
Answer : Given: 6i*0 + 5i33 — 215 + 6j48

To prove: 6i°0 + 5i33 — 2i15 + 6i*8 = 7j

— Bj4x12+2 4 Gj4x8+1 _ 9j4x3+3 4 gj4x12



— 6i2 + 5it — 2i3 + 6i°
= _6+5i+2i+6

— 7i
—LHS=RHS

Hence proved.

1 1

Q. 7. Prove that ! i 1 1 =0.

Answer :

1

Given: 1 1 1 1

1 1
A
Toprove: I 1 1 1 =0
= LH.S. =il—i2+i%—j4

— [AX1+3 _ jAx142 4 j-4x1+3 _ j-4x1

] -dn
Sincel =1

— -4n+1 -

. ¥
— 1—1ﬂ+- _ _1

— 1-—1n+3 _

So,

p— il_i2+i3—-1



= i+1-i-1
— 0
>L.H.S=R.H.S

Hence Proved
Q. 8. Prove that (1 +i%° +i?° +i3) is a real number.
Answer : L.H.S = (1 +i10 +i?0 +i{30)

4x24+2 | AxS 4xT42
=@+ 17 41

)

dn

Since — 1 1

An+1

—

1'—111 +2

— =—1

1-—1n+3 _

—

A

. .
—1+17+1+ 17
=1+-1+1+-1
=0, which is a real no.

Hence, (1 + i +i?0 + i¥0) is a real number.
Q. 9. Prove that l = 2i.

Answer : L.H.S.= l



Now, applying the formula
. .

-1"+1+21,

=-1+1+2i

=2i

LHS=RH.S

Hence proved.

Answer : LHS= -

(a+b)"_

-



{1-4><4+2 LT3 }3

—
Since i 1
1-—1n+1 _i
l-—1n+2 _ 1
1-—1n+3 _
)
.43

(a +b)3 = a° +b’ +3ab(a+Db)
Applying the formula

We have,

. .
N 31"+ 31+1)
i+3-3i-1
= 2(1-i)
LHS=R.H.S

Hence proved.

5 11

&
1

Q. 11. Prove that (1 —i)" J = 2" for all values of n N



1n

&

(1-)" (1)

Answer : L.HS = (1 -1i)"

4 I1

(1-i)" (1-1°)

] -An+3
Since, 1 .=-1

_(1=1)7 (1+1)"

_a"b" = (ab)’
Applying

(=)=

LHS=R.H.S

Q. 12. Prove that v—16 _3"\/_:5 T \/{_36 _\/—6:5 =0.
Answer : L.H.S = v—16 + BN"_ZS T \/_3‘5 —\f—‘525

Since we know thati= V¥ -1 )

So,

_ W16, a/25 i+ +/36 1-4/625 |



=4i + 15i + 61 - 25i

=0

LHS=R.HS

Hence proved.

Q. 13. Provethat (1 +i?+i*+i®+i8+ ... +i%0) =1,
Answer : LHS=(1+P+i*+i8+i8+ ... +i%)

n=20

27
=0

1+-1+41+-1+........... +1

0]
As there are 11 times 1 and 6 times it is with positive sign as 1 =1 as this is the extra

term and there are 5 times 1 with negative sign-

So, these 5 cancel out the positive one leaving one positive value i.e. 1
20
St =1

—n=0

LHS=R.H.S

Hence proved.

Q. 14. Prove that i® +i72 + {9 + {102 = 2j,

Answer : L.H.S =% + 72 + {9 + 102

A2 A L Y B T
_ 1—1>.lj+1 N 1—1>.18 N 1—1>.-J+1 " 1—1>.-d+-

] -dn
Sincel =1

— An+l . e
1 =i (where n is any positive integer)



. 2
=i+1+i+1

= i+1+i-1

=2i
LHS=R.HS
Hence proved.

13

Z(ln N 1-n+1'): (_1 N 1}

Q. 15. Prove that 1=l ' TN

13

X

Answer : L.H.S ==l

S LR T K S L L L L
Since 1'4n:1

:}'—ln+1:i

jl-—1n+2=_1

ji4n+3 _

Si—1-i+1+i-1..... +-1

As, all terms will get cancel out consecutively except the first two terms. So that will get
remained will be the answer.



zi-1
LHS=R.H.S
Hence proved.
Exercise 5B
Q. 1. A. Simplify each of the following and express it in the forma +ib :
2(3 + 4i) +i(5 - 6i)
Answer : Given: 2(3 + 4i) +i(5 — 6i)

Firstly, we open the brackets

2x3+2x4i+ix5—1x6i
=6 + 8i + 5i — 6i2

=6+ 13i— 6(-1) [+, i2 = -1]
=6+13i+6

=12 + 13i

wrliex

Real Imaginary
part part

Q. 1. B. Simplify each of the following and express it in the form a +ib :

(3+ —16)—(4—@)

Answer : Given: (3+V=16)-(4—-V-9)

We re — write the above equation
B+ V(=D x16)(-1)(4~(-1) x9)

= [:3 + v 1552) —(4- ‘*@) [+ i2=-1]



= (3 + 4i) — (4 - 3i)

Now, we open the brackets, we get
3+4i—4+3i

=-1+7i

o

Real Imaginary
part part

Q. 1. C. Simplify each of the following and express it in theforma +ib :
(-5 +6i)—(-2+1)

Answer : Given: (-5 + 6i) — (-2 + i)

Firstly, we open the brackets

S5+6i+2—i

=-3+5j

wrhies

Real Imaginary
part part

Q. 1. D. Simplify each of the following and express it in the forma +ib :
(8 —4i)—- (-3 +5i)

Answer : Given: (8 — 4i) — (- 3 + 5i)

Firstly, we open the brackets

8 —-4i+3-5i

=11-09i

by i

Real Imaginary
part part



Q. 1. E. Simplify each of the following and express itin the forma+ib :
1-i)?@+i)-(3-4i)2

Answer : Given: (1 —i)? (1 +i) — (3 —4i)?
=(1+i2=2i)(1 +i)— (9 + 1612 — 24i)
[(a—b)? = a? + b? — 2ab]
=(1-1-2)1+i)—(9-16-24i)[~i?=-1]
= (-2 +1i) = (- 7 - 24i)

Now, we open the brackets
2ix1=2ixi+ 7+ 24i

=-2i =22+ 7+ 24i

= 2(-1) + 7+ 22i [+, 2= -1]

=2+7+22i

=9+ 22i

L

Real Imaginary
part part

Q. 1. F. Simplify each of the following and express it in the forma +ib :

(s+)(5-43)

TJJ

Answer : Given: (5 + ‘*!__3)(5 -V-3)

We re — write the above equation
(5+ V(=D x3)(5—+/(-1) x3)

= [:5 + y@)(B —/3i2) [, 12 = -1]



= (5+iv3)(5—iV3)
Now, we know that,
(a+b)(a-b)=(@-b)
Here,a=5and b =iV3
= (5)% - (iV3)?

= 25— (3i?)

=25 [3 % (-1)]
=25+3

=28+0

=28 + 0i

L

Real Imaginary
part part

Q. 1. G. Simplify each of the following and express it in the forma +ib:
(3 +4i) (2-3i)

Answer : Given: (3 + 4i) (2 — 3i)

Firstly, we open the brackets

3x2+3x(-3i)+4ix2—-4ix3i

=6-9i+8i—12i?

=6—i—12(-1) [+, i?=-1]

=6-i+12

=18 —i



L

Real Imaginary
part part

Q. 1. H. Simplify each of the following and express it in the forma +ib :
(—2++-3)(-3+24-3)

Answer : Given: (=2 +v=3)(=3 +2v=3)

We re — write the above equation
(—2+/(-1) x3)(-3+2/(-1)x3)

— (_2 1 M@)[—B + 2v/3i2) [+, 12 = -1]

= (—2 + iV3)(—3 + 2iV/3)

Now, open the brackets,

=-2 % (-3) + (-2) x 2iV3 + V3 x (-3) + i3 x 2i\3
= 6 — 43 — 3iV3 + 6i2

=6—7iN3 +[6 x (-1)] [+, 2=-1]

=6-7iN3-6

=0-7i3

L

Real Imaginary
part part

Q. 2. A. Simplify each of the following and express it in the form (a + ib) :

(2+35)



Answer : Given: (2 - V-3)2

We know that,

(a—b)2=a?+b?-2ab ...(i)

So, on replacing a by 2 and b by V-3 in eq. (i), we get
(22 + (V-3)2 - 2(2)(\-3)

=4+ (-3) - 4\-3

=4-3-4V-3

=1 —4\3i2 [+ 2 = -1]

=1-4i3

L

Real Imaginary
part part

Q. 2. B. Simplify each of the following and express it in the form (a + ib) :
(5 - 2i)?

Answer : Given: (5 — 2i)?

We know that,

(@-b)?=a?+Db2-2ab ...(i)

So, on replacing a by 5 and b by 2i in eq. (i), we get

(5)? + (2i)> - 2(5)(2i)

=25 + 4i? - 20i

=25—4-20i [+ 2 =-1]

=21 - 20i



L

Real Imaginary
part part

Q. 2. C. Simplify each of the following and express it in the form (a + ib) :
(-3 + 5i)3

Answer : Given: (-3 + 5i)3

We know that,
(-a+b)3=-a3+3a%b—3ab%+Dbd...(i)

So, on replacing a by 3 and b by 5i in eq. (i), we get
-(3)® + 3(3)2(5i) — 3(3)(5i)? + (5i)°

=-27 + 3(9)(5i) — 3(3)(25i%) + 1253

=-27 + 135i — 225i? + 125i®

= -27 + 135i — 225 x (-1) + 125i x {2

= -27 + 135i + 225 — 125i [+ {2 = -1]

=198 + 10i

L

Real Imaginary
part part

Q. 2. D. Simplify each of the following and express it in the form (a + ib) :

1.3
o (2730
Answer : Given: 3

We know that,



(~a-b)3=-a%-3a% - 3ab?-b3...(i)
So, on replacing a by 2 and b by 1/3i in eq. (i), we get

)

2 3

—(2)* - 3(2)? @L) ~3(2) @L)

1 1
aeseelie)- ()
! (9" 27"

8 4- 2-2 1 u -2
= t—3i 2?1(1 )

. . 1.
=—8—41 — E (_l) _;L(_l) [ i2 = _]_]

PTILI
= ET37 97!

( a+2)+( 4i+ -)
3 T
(—24 + 2) . (—1{}85 + i)

B 3 27

22+( 107 )
3

o

Real Imaginary
part part

Q. 2. E. Simplify each of the following and express it in the form (a +ib) :
(4 -3i)*

Answer : Given: (4 — 3i)*



We can re- write the above equation as

4 — 3i
Now, rationalizing

1 4+3
43 2+3i

B 4+3i
T (4-3D)(4+30) (D)

Now, we know that,
(@+b)(a-hb)=(a?-b?
So, eq. (i) become

_ 4+ 3i
~ (42— (30)2

4 +3i
16 — 92

i 4+31
16—9{—1] [ i2 — _1]

4 + 3i
16+ 9

4+ 31

25

R
25 25

Real Imaginary

part part

Q. 2. F. Simplify each of the following and express it in the form (a +ib) :
. -1
(2+35)



Answer : Given: (-2 + V-3)1
We can re- write the above equation as

1
—E-I-\.."—_S

1

—2+1.‘."§ [ 2 = -1]

1
—2 4 i\-@

Now, rationalizing

1 —2—iy3
= X
—E-I-i\.,"'i —E—im@

. —2—i .,',-'E
T (—2+iy3)(—2-iy3) ()

Now, we know that,
(@a+b)@a-hb)=(a?-b?)
So, eq. (i) become

. —2-iy3

- (—2)% — (iw@)z

—2 — i\.,."'g
T 4—(3i?)

. —2—;'.,‘,-'5
4—-3(-1) [ 2 = _1]

—2—1‘:\-@
4+3



L

Real Imaginary
part part

Q. 2. G. Simplify each of the following and express it in the form (a +ib) :
(2+10)7

Answer : Given: (2 +i)?

Above equation can be re — written as

1
T (2+10)2

Now, rationalizing

1 (2—1)?
B L
(2—1)?

T (2+1)2(2-10)2

4+i%—4i

- (4+iZ+4D)(4+i% —4i) [ (a—Db)?=a?+ b? - 2ab]

_ 4-1-4i
C(4-1+40)(4-1-40) [+i2 =-1]

B 3—4i
T (3+4D)(3-41) 0



Now, we know that,
(@a+b)(a-hb)=(a?-b?
So, eq. (i) become

3—4
- (3)2— (41)?

3—4

9 — 1602

3—41
T 9-—16(—1)

3—41
25

i
23 25

Real Imaginary

part part

Q. 2. H. Simplify each of the following and express it in the form (a +ib) :
(1 +2i)®

Answer : Given: (1 + 2i)®

Above equation can be re — written as

1
(1420)3

Now, rationalizing

1 (1—2i)3
_(1+203x(1—203

(-2
T (1420)3(1-2i)3




We know that,
(a—Db)3=a®-3a%b + 3ab? - b3
(a+b)®=a3+3a%b + 3ab? + b3

3 (1)% = 3(1)%(21) + 3(1)(2i)* — (2i)°
- [(D2 +3(1)2(20) + 3(1)(20)2 + (20)3][(1)? — 3(1)2(20) + 3(1)(20)? — (2i)3]

1 — 60 +6i*—8i3
" [1+6i+6i2+8i3][1— 6i+ 6i%2 —8i3]

. 1-6i+6(—1)-8i(—1)
T [1+6i+6(—1)+8i(—1)] [1-6i+6(—1)—8i(—1]] ['-'i2 = -1]

1—6i—6+8i
"~ [1+6i—6—8i][1—6i—6+ 8i]

B —5+2i
"~ [=5 — 2i][-5 + 2i]

B —5 + 2i
~ —5(=5) — 5(2i) — 2i(—5) — 2i(2i)

-5+ 2i
25— 101 + 101 — 4i°?

—5+2i

— 25—4(-1) [|2 — _1]

o

Real Imaginary
part part



Q. 2. 1. Simplify each of the following and express it in the form (a + ib) :
(L+i = (2 =iy

Answer : Given: (1 +i)2— (1 -i)3...(i)

We know that,

(a+b)®=a3+3a%b + 3ab? + b3

(a—Db)®=a°-3a%b + 3ab? - b3

By applying the formulas in eq. (i), we get

(1)* + 3(1)() + 3(L)()* + (i)° — [(1)° - 3(1)*() + 3(1)()* — ()]
=1+3i+3P+i2-[1-3i+3i2-1i9
=1+3i+3i2+i-1+3i-3i2+1°

= 6i + 2i3

= 6i + 2i(i?)

= 6i + 2i(-1) [+ 2 = -1]

=6i—2i
= 4j
=0+ 4i

o

Real Imaginary
part part

Q. 3. A. Express each of the following in the form (a + ib):

1
(4+3i)

1
Answer : Given; #+3i




Now, rationalizing

1 x4—m
44307 4-3i

B 4-3i
 (4+30)(4-31) 0

Now, we know that,
(a+b)(@a—-b)=(a?-0b?
So, eq. (i) become
4 — 31
-~ (4)2—(30)2
4 — 3§
16 — 9i2

. 4—3i
16—9(—1) [,., i2 — _1]

4 — 3§
1649
4 — 3]

25
_ 43y
23 25
SR
Real Imaginary
part part

Q. 3. B. Express each of the following in the form (a + ib):
(3+ 4i)
(4+51)

e

3+4i
Answer : Given; 4+5i




Now, rationalizing

3+ 4i y 4—5i
445 4-—5]
- {3+4i)(4-510)

 (4+50)(4-51) (i)
Now, we know that,
(@a+b)(a-hb)=(a?-b?
So, eq. (i) become

 (3+4i)(4—50)

(4)2 — (50)2
_ 3(4) +3(—51) + 4i(4) + 4i(—50)
B 16 — 25i2

_ 12—-15i+16i—20i°
16—25{—1] [ i2 — _1]

12 +i—20(-1)
B 16 + 25

12+ i+ 20
B 41

32+ i
41

SR i
41 41

Real Imaginary

part part

Q. 3. C. Express each of the following in the form (a + ib):

(5=

A



Answer : Given; 1-V2i
Now, rationalizing

5+42i 1+4+2i
= X
1—+2i 14++2i

T (12D +ED) 0

Now, we know that,
(@a+b)a-b)=(a?-b?

So, eg. (i) become

_ (5 + \-‘Ei)[l + \.."Ei)
(1)2- (w@:)z

5(1) + 5(V2i) + V2i(1) + V2i(V2i)
B 1 — 2i2

5+5+4Zi+/2i+2i%

= 1-2(-1) [ i2 = _1]

5+ 6iv2 +2(—1)
- 1+2

3+ 602
-3

3(1+ 2iv2)
-

\—Y—/ \_Y_/ =1+ 212

Real Imaginary
part part



xpress each of the following in the form (a + ib):

Q. 3.D.
(

=

—2451

Answer : Given: 3-5i

Now, rationalizing

_2+5£><3+5£
3—5i 3+5i

. {—24+5i)(3+50)
(3-5i)(3+5i) - (|)

Now, we know that,
(a+b)(a-b)=(a?-0b?
So, eq. (i) become

(=2 + 50)(3 + 5i)

(3)2 —(5i)2
~ —2(3) + (=2)(50) + 5i(3) + 5i(51)
B 9 — 252

—6-10i+15i+25i°

9—25{—1] [,., i2 — _1]

—6 4 5i +25(—1)
9+ 25

—31+5i
4

3
e
34 34
Real Imaginary
part part



Q. 3. E. Express each of the following in the form (a + ib):
(3—4i)
(4—21)(1+1)

3—4i

Answer : Given: (#720(1+1)

Solving the denominator, we get

3—4i 3 — 4i
(4—20)(1+1)  4(1)+40)— 2i(1) — 2i(D)

3 —4i
T4+ 40— 20— 2i2

3 — 4i
T 4+2i—-2(-1)
3—4i
6+ 20

Now, we rationalize the above by multiplying and divide by the conjugate of 6 + 2i

3—4i 6-—2i
= - X -

6+21 6-—-721
_ (3-4i)(6-2i)

- (es20(6-2) )

Now, we know that,

(a +b)(a—b) = (a2 - b?)

So, eq. (i) become

_ (3-4i)(6—2i)
(6)2 — (2i)?

~3(6) +3(—2i) + (—4i)(6) + (—4i)(-20)
B 36 — 4i2




_ 18—6i—24i+8{°
36—4‘{—1] [_._ i2 — _1]

18 — 30i +8(—1)
B 36+ 4

18 —30{—8
N 40

10 — 301
T 40

10(1 — 3i)
N 40

ey

Real Imaginary
part part

Q. 3. F. Express each of the following in the form (a + ib):

(3-2i)(2+3i)
(1+2i)(2-1)

(3—-2i)(2+3i)

Answer : Given: (1+20(2-1)

Firstly, we solve the given equation

3(2) + 3(3i) — 2i(2) + (—20)(30)

T (D@ + 1(=D) + 2i(2) + 2i(—D)



6+ 9i —4i —6i°
2 — i+ 4i—2i2
6+ 5i—6(—1)
24+ 3i—-2(-1)

6+ 6 +5i
C243i+42

12 + 5i
4430

Now, we rationalize the above by multiplying and divide by the conjugate of 4 + 3i

12+&x4—3£
4430 T 4-3i

_ (12+5i)(4-31)
(4+30)(4-3) ()

Now, we know that,
(a+b)a-b)=(a?-b?
So, eq. (i) become

 (12+50)(4—30)

(4)%2 — (31)2
_ 12(4) + 12(=3i) + 5i(4) + 5i(—3i)
B 16 — 9i2

48-36i+20i—15i°
19—9{— 1] [,., i2 — _1]

48-16i—-15(—1)
16+9 [ i2 = -1]



48 — 161 + 15
B 25

63 — 161
25

Y -2-m
23 25

Real Imaginary

part part

Q. 3. G. Express each of the following in the form (a + ib):
.\ 2
(2+31)
(2-1)

(2+3i)°
(2-1)

Answer : Given:

Now, we rationalize the above equation by multiply and divide by the conjugate of (2 — i)

(2+30)2 (2+1)
2= f2+)

_(2+30)%(2+0)
T 2-D(2+1D)

C(4+9i% +120)(2+1)
- (2)2—(i)?

[“(a+b)(@-b) = (a®-b?)]

_ [4+9(-1)+12i] (2+1)
N 42 [+2 = -1]

[4-9+12](2+1)
a 4 —(-1)

_(-5+120)(2+1)
B 5




—10 — 5 + 24i + 12i?
5

—10 + 19i + 12(—1)

5
—10—12 + 19i
B 5

—22+191
5

R
Real Imaginary
part part

Q. 3. H. Express each of the following in the form (a + ib):

(1-i)

(1-7)

(1-i)?
(1-1%)

Answer : Given:

The above equation can be re-written as

(1) = (0% = 3(1D)%() + 3(1)(D)*
N (1—ixi2)

[“(a—Db)3 = a3- b3 - 3a%b + 3ab?]

. 1—-i?—3i+3i°

[1—i(—1]] [...iz =-1]

1—ixi2—3i+3(-1)
N (1+1)

1—i(-1)—3i—3
N 141




—2+1—31
1+1
—2—2i
1+1

—2(1+ i)
1+i

T T Lo

Real Imaginary
part part

Q. 3. 1. Express each of the following in the form (a + ib):
.3
(1+21)
(1+1)(2-i)

(1+20)®

Answer : Given: 1+0(2-1)
We solve the above equation by using the formula
(a + b)3 = a3+ b3+ 3a2b + 3ab?

B (1)%+ (20)% + 3(1)2(21) + 3(1)(2i0)*
B 1(2) + 1(=i) +i(2) + i(—0)

1+ 8i%*+6i+ 12i°
2 —i+42i—iz

_ 1+8ixi*+6i+12(-1)
2+!'—{—1:| [_., i2 - _1]

1+8i(—1)+6i—12
B 24+0i+1

1—8i+60i—12
B 341




—11-21
3+1

Now, we rationalize the above by multiplying and divide by the conjugate of 3 + i

—11-2i 3-—1i

= — X -

3+1 3—1
_(-11-20)(3-1)

{3+!':|{3—!':| (|)
Now, we know that,
(a+b)a-b)=(a?-b?

So, eq. (i) become

_(-11-2)(3—1)
- (3)2-()2
—11(3) + (=11) (=) + (=20)(3) + (=20)(—0)
9 — ;2

—33+11i-6i+2i°

9—(-1) [+ 2 = -1]

—33+5i+2(-1)
9+1 [ i%=-1]

—33+5i—-2
10

—35 + 5i
10
5(—7 + i)

B 10
—T7+i

2




SR
2 2

Real Imaginary

part part

Q. 4. Simplify each of the following and express it in the form (a + ib):

[ 5 2 ][4—51']
() —3+21 1—-1/\3+21

[ 1 2 J[ l—iJ
gy (L4 1+1)05+3i
Answer : Given:

5 2 4 — 5§
( ) ()
—3+21 1—1/\3+21

B '5{1—:‘]+2{—3+2;‘]] (4—5;‘)
- (7342001 13420 Taking the LCM]

5—6i—6+4i 4 — bi
(=3)(1— 1) + 2i(1 - E)] (3 ¥ Ei)

—1-—1 ](4—55)
-3+ 3i+2i—2i2l\3+2i

[ —(1+D 4 —5i
'_f3+m—2ﬁq)@+zg

—(1+ D)\ (4 — 5i

:(—1+5J(3+2J
—1(4— 5i)— i(4 — 5i)
—1(3+ 2i)+ 5i(3 + 2i)

—4 +5i — 4i + 5i°
© —3—2i+15i + 10i2




—4+i+5(-1)
—3+13i+10(-1) [Puttlng i2 = _1]

—9+1
—13 +131

. —(9-)
T —(13-130)

9—1
~ 13— 13§
Now, rationalizing by multiply and divide by the conjugate of (13 — 13i)

9—1 13+ 131
13 — lEEX 13+ 131

~ (9-1)(13+ 13i)
© (13 —13i)(13 + 13i)

117+117i—13i-13i*
(13)°-(130% [ (a-b)(a + b) = (a2 — b?)]

117+104i-13{-1)
169-169i2 [+ 2 = -1]

130 + 104i
©169(1 —i2)

_ 13(10+8i)

 169[1-(-1)] [Taking 13 common]

10 + 8i
13 x2




(i) Given:

( 1 2 )(1—£)
1+4i 1+i/\5+3i

[1{1+i)—2(1+41) ( 1—i )
- (A+a(1+ 154317 [Taking the LCM]

1+i—2-—8i 1—1i
_(1)(14—5)4—45(1—+£)](54—35)

—1-7i ](1—5)
Sl 4+ i+ 40 +4i2]\5+ 30

—1—-7i (1—£)
1+ 5i+4(-1)]\5+3i
(—1—??(1—5)
- \—3+5i/\5+3i
—1(1-1)—7i(1—1)
—3(5+ 3i)+ 5i(5 + 30)

—14+i—7i+ 7i?
—15 —9{ + 25{ + 15j2

—1—6i +7(—1)
—15 + 16i + 15(—1)

—6i— 8
160 — 30

_ —2(4+30)
- —2(15—8i)

4+ 3i
15— 8i

Now, rationalizing by multiply and divide by the conjugate of (15 + 8i)



4+3i 15+8i
~15—8i 15+ 8i

_ (4430)(15+8i)
(@SF-E0% [+ @ - b)(a+ b) = (@~ b7

4(15 + 8i) + 3i(15 + 8i)
B 225 — 64i2

_ 60+32i+45i+24i%
225—64‘{—1] [,‘, i2 — _1]

60 + 77i + 24(-1)
B 225 + 64

36 + 771
- 289

=289 " 289"

Q. 5. Show that

0 (2-3i) (2+3i)

[(V7+1¥3) (V7-ir3)
) )|
@i) * ' “< is purely real.

3+2i 3-21

Answer : Given: 2—31  2+3i
Taking the L.C.M, we get

_(3+2i)(2+3i) + (3 - 2i)(2 - 30)
B (2—30)(2+3i0)




3(2) + 3(30) +2i(2) + 2i(3i) + 3(2) + 3(=3i) — 2i(2) + (—2i)(-3i)
a (2)2 - (3i)2

[+ (a+b)@@-b) = (a? - b?)]

6+9+4i+6i°+6—9 —4i +6i°
a 4 — 92

12 + 12i2
T 4092

Putting i =-1

_12+12(-1)
T 4-9(-1)

12— 12
T 4+9

=0 +0i
Hence, the given equation is purely real as there is no imaginary part.

'-.l"'_;'r +i '\I'E '.,u'?— i l.'.'ﬁ
(i) Given: V7-i#/3  V7+iy3

Taking the L.C.M, we get

[:mﬁ-i- E\.-"E)[:mﬁ + i\.-@) + [\.-"'?— i\.-@) [\.-E— i\.-@)
B (V7 —iV3) (W7 +iV3)

. { .,.,-'?+!'.,',-'§}2+{ \.‘?-i\.‘ﬁ}z

DA

[ (a + b)(a —b) = (a2 — b?)]
Now, we know that,
(a+b)’+ (a—-b)?=2(@%+b?

So, by applying the formula in eq. (i), we get



2 [(\.-E)E + (Ew@)z]
N 7 — 3i2

2[7 +3i7]
7-3(-1)

Putting i° = -1

_2[7+3(-1)]
- 743

2[7-3]
10

8+D'
=—+0i
10

4—|—U'
=—+0i
5

Hence, the given equation is purely real as there is no imaginary part.

1+1 cosB
Q. 6. Find the real values of 8 for which 1— 2icos 6 s purely real.

1+icos#8

Answer : Since 1-2icos# s purely real
Firstly, we need to solve the given equation and then take the imaginary part as 0

1+icosé
1—2icosé

We rationalize the above by multiply and divide by the conjugate of (1 -2i cos 0)

1+icosf® 1+2icos@
~1—2icosd 1+ 2icosd

(1+icos@)(1+ 2icos@)
" (1—2icos8)(1+ 2icos8)




We know that,
(a—Db)(@+b)=(a?-0b?

1(1) + 1(2icos @) +icosB(1) + icosB(2icosd)

(1)2—(2icos8)?

1+ 2icosf +icosé + 2i°cos’ @
N 1 —4i2cos2@

_ 1+3icosf+2(-1)cos”#
o 1—4(—1)cos? g [ 2 = -1]

1+ 3icosf —2cos?6
N 1+ 4cos26

1—2c0523+_ 3 cos6
= [
1+ 4cosz@ 1+ 4cosz6

1+icos@

Since 1-2icesd js purely real [given]
Hence, imaginary part is equal to 0

3cosd
ie 1+4cos?f

0

= 3 cos 0 =0 x (1 + 4 cos?0)
=3cos0=0

=>cos0=0

=>cosBO=cos0

Since, cos 6 = cos y

8 = (2n + l)giv

Then “ wheren€ Z

Puttingy =0



T
8 = (2n + l)Ei[}

6 = (2n + l)gwherenCZ

1+icos0

8 = (2n + 1)S.wheren€Z ———
2 1-2icos® js purely real.

Hence, for
Q.7.1f|z+1i| =]z -], prove that z is real.
Answer : Letz=x+1y

Consider, |z + 1] = |z -]

= |X+iy+i|=[x+iy—i

=[x +ily +1)[ =[x +i(y - 1)|

> J@P+ o+ D2 = J(0F + (- D)2

[ |z| = modulus =4/ a? + E:-?]

= Jx2+y2+1+2y=x2+y2+1—2y
Squaring both the sides, we get
>X+y2+1+2y=x2+y?+1-2y
SX+Y?+1+2y—x2—-y?-1+2y=0
=>2y+2y=0

=4y =0

=>y=0

Putting the value of y in eq. (i), we get
z=x+1i(0)

=Z=X

Hence, z is purely real.



Q. 8. Give an example of two complex numbers z1 and z2 such that z1# z2 and |z1] =
|z2|.

Answer : Letzz=3-4iand z2=4 - 3i
Here, z1# 22
Now, calculating the modulus, we get,

22 = J32+(4)2= V25=5

2o = VEF (3)2= 25=5

Q. 9. A. Find the conjugate of each of the following:
(-5-2i)

Answer : Given: z = (-5 - 2i)

Here, we have to find the conjugate of (-5 — 2i)

So, the conjugate of (- 5 — 2i) is (-5 + 2i)

Q. 9. B. Find the conjugate of each of the following:
1

(4+3i)

1

Answer : Given; #+3i

1

First, we calculate 4¥3 and then find its conjugate

Now, rationalizing

1 ><-4—3:.::
44300 4-3i

43
 (4+30)(4-31) 0

Now, we know that,



(a+b)a-b)=(a?-b?
So, eq. (i) become

B 4 — 31

- (92— (3i)?

B 4 —3i

© 16 — 9i2

4-31

= 16—9(—1) [ i2 = _1]

4 —3i
16+ 9

1 4 3.

So, a conjugate of #+3iis 25 25

Q. 9. C. Find the conjugate of each of the following:

~

(1+i)
(3-1)

(1+i)?

Answer : Given: (3—1

(1+i)?

Firstly, we calculate >~ and then find its conjugate

(1+i)? . 1+i%+2i

(3-i) o (3-1) [+ (a+ b)z —a2+ b2+ 2ab]




_ 1+(-1)+2i
3 [ i2 = -1]

Now, we rationalize the above by multiplying and divide by the conjugate of 3 — i

21 3+1
- X -
3—1 341

i (2D)(3+i)
(3+i)(3-1) N (|)

Now, we know that,
(@+b)@a-b)=(a?-b?)
So, eq. (i) become
_(20)(3+1)

(3)2— ()2

~2i(3) +2i(i)
- 9—j2

. G6i+2i°

T o—(-1) [+ 2 = -1]

_ 6i+2(-1)

CeHl [w2=-1]
6i —2

10

2(3i— 1)
10

(—1+30)
-



1 N 3.
=——+-i
5
{1+:'?z _ —%+§£
Hence, (37U > 3
{1_'_!-)2 1 3

So, the conjugate of 3 is 5 5
Q. 9. D. Find the conjugate of each of the following:

(1+1)(2+1)
(3+1)

(1+i)(2+i)
Answer : Given: (31
(1+i)(2+i)

(3+1)

Firstly, we calculate and then find its conjugate

(1+0(2+1) U2)+1)+i(2)+i(D)
(3+i) (3+1)

24+i+20i+41i°
N 341

_ 2+43i-1
T34 [w2=-1]

1+ 3i
341

Now, we rationalize the above by multiplying and divide by the conjugate of 3 + i

1+3i 3-—1i
= — A ;

3I+1 3-—1
_ [1+30)(3-1)

{3+!']{3—!'] (|)

Now, we know that,



(a+b)a-b)=(a?-b?
So, eq. (i) become

C(1+3D)(3-1)

(3)2—(i)?
B 1(3) + 1(—i)+ 3i(3) + 3i(—0)
B 9 — 2

9—(-1} [ 2 = _1]

3+8i—-3(-1)
941 [ i2 = -1]

3+ 8i+3
N 10

6 + 8i
10

2(3 + 4i)
10

3+ 4i
5

= — 4
55!

(1+iW24+i) 3

Hence, 3+0

(1+i)*

So, the conjugate of (37 is

(A %]

4.
-1
pu |

Q. 9. E. Find the conjugate of each of the following:
-3

Answer : Given: z = V-3



The above can be re — written as

3:\'@ [ i2:-1]
z=0+iV3

So, the conjugate of z=0 + iV3 is
Z=0-—10y3

Orz_= —i\.-@ = —1.."—_3

Q. 9. F. Find the conjugate of each of the following:

N

Answer : Given: z = \2

The above can be re — written as
z =12 +0i

Here, the imaginary part is zero
So, the conjugate of z = V2 + Oi is
Z=+2-0i

7 — 7
orZ=V2

Q. 9. G. Find the conjugate of each of the following:
/-1

Answer : Given: z = -V-1

The above can be re — written as



Z = _\"Iﬁ [ i2 = _1]
z=0-1i

So, the conjugate of z= (0 —1) is

z=0+1

Q. 9. H. Find the conjugate of each of the following:
(2 = 5i)?

Answer : Given: z = (2 — 5i)?

First we calculate (2 — 5i)? and then we find the conjugate
(2 = 5i)2 = (2)2 + (5i)2 = 2(2)(5i)

= 4 + 25i? — 20i

= 4 + 25(-1) - 20i [+ i = -1]

=4 —-25-20i

=-21-20i

Now, we have to find the conjugate of (-21 — 20i)

So, the conjugate of (- 21 — 20i) is (-21 + 20i)

Q. 10. A. Find the modulus of each of the following:

(3+45)

Answer : Given: z = (3 + V-5)

The above can be re — written as

z=3+,/(-1)x 5

z=3+i5[i2=-1]



Now, we have to find the modulus of (3 + iV5)

< |z| = |3 + E\.-"El = J[?})E + (\.-’E)E =494+ 5= \.."ﬁ
0,

Hence, the modulus of (3 + V-5) is V14

Q. 10. B. Find the modulus of each of the following:
(-3 -4i)

Answer : Given: z=(-3-4i)

Now, we have to find the modulus of (-3 — 4i)

s 12l =1-3—4il={(-3)2+(-9)?=V9+16=V25=5

Hence, the modulus of (-3 —4i)is 5

Q. 10. C. Find the modulus of each of the following:
(7 + 24i)

Answer : Given: z = (7 + 24i)

Now, we have to find the modulus of (7 + 24i)

So lz| = |7 + 24i| = \f[?)z +(24)2 =49+ 576 = 625 = 25

Hence, the modulus of (7 + 24i) is 25

Q. 10. D. Find the modulus of each of the following:
3i

Answer : Given: z = 3i

The above equation can be re — written as

z=0+3i

Now, we have to find the modulus of (0 + 3i)



5o 121 =10+3il = (0)2+(3)2=v9=3

Hence, the modulus of (3i) is 3

Q. 10. E. Find the modulus of each of the following:

A

(3+2i)
(4—3i)

(3+2i)

Answer : Given: (4730

(3+2i)"

Firstly, we calculate “*~3¥ and then find its modulus

(3+21)*  9+4i®+12i
(4—3i) (4—31) [+ (a+ b)z —a2+b2+ 2ab]

_o+a(-1)+1n:
= —4‘_3!- [ i2 - _1]

5+ 12i
T 4-—3]

Now, we rationalize the above by multiplying and divide by the conjugate of 4 + 3i

54 12i 4+3i
4-31 ‘2+3i

_ (5+120)(4+3i)
T (4-30)(4+30) 0

Now, we know that,
(a+b)a-b)=(a?-b?
So, eq. (i) become

_5(4) + (5)(30) + 12i(4) + 12i(3i)
B (4)2 — (3i)?




20 + 150 + 48i + 36i°
N 16 — 9i2

20+63i+36(—1)
16—9{—1] [_._ i2 — _1]

20-36+63i
1649 [+ i2=-1]

—16 + 631
25

16 63
=25 725"

1a 63 .
~28+22)
Now, we have to find the modulus of ( EE

2554_3959
-~ 625 625

4225
-~ . 625

{3+2!':]2 13

Hence, the modulus of 439 js 5



Q. 10. F. Find the modulus of each of the following:

(2—1)(1+1)
(1+1)
(2—i)(1+i)
Answer : Given: (1+0
(2—i)(1+1)

(1+i)

Firstly, we calculate and then find its modulus

-+ 2D +20+ DD+ (D@
(1+i) (1+1)

2+2i—i—i?
N 1+1i

_ 2+i—(-1)
1+ [w2=-1]

3+1
1+

Now, we rationalize the above by multiplying and divide by the conjugate of 1 + i

3+1 1-—1i
= ;X ;

1+1 1-—1
- (3+1)(1-1)

I:l+!']{1—!'] (|)

Now, we know that,
(a+b)@a-"b)=(a®-b?)
So, eq. (i) become

31— +i(1-10)
- (1)2—(i)?




B 3(1)+3(—i)+i(1) +i(—0)
B 1—i2

. 3—-3i+i—i?

1-(-1) [ i2 = _1]

_3-2i—(-1)
T 141 [e2=-1)

3—2i+1
N 2

4 —2{
2
=2

Now, we have to find the modulus of (2 — i)

5o 1ZI=12—il=12+(-Dil =y (2)?+ (-1)2= V4 +1 =5

Q. 10. G. Find the modulus of each of the following:
5

Answer : Given: z=5

The above equation can be re — written as

z=5+0i

Now, we have to find the modulus of (5 + 0i)
oo |21 =15 +0il = /(5)2+(0)2 =5

Q. 10. H. Find the modulus of each of the following:
@a+2)(i-12)
Answer : Given: z = (1 + 2i)(i— 1)

Firstly, we calculate the (1 + 2i)(i — 1) and then find the modulus



So, we open the brackets,
13— 1) + 2i(i - 1)

= 1(i) + (1)(-1) + 2i(i) + 2i(-1)
=ji—1+22-2i
=-i—142(-1) [+ 2 =-1]
=-i-1-2

=-i-3

Now, we have to find the modulus of (-3 - i)

s 1ZI=1-3—il=1-3+(-Dil =y (-3)2+(-D2=y9+1=+10

Q. 11. A. Find the multiplicative inverse of each of the following:

(146

Answer : Given: (1 - iN3)
To find: Multiplicative inverse
We know that,

Multiplicative Inverse of z = z1

z
Puttingz=1 - iV3

1

So, Multiplicative inverse of 1 — i3 =
P 1—1V3

Now, rationalizing by multiply and divide by the conjugate of (1 - iV3)

1 1+iV3
= %
l—i\.."'g 1+i\."§




1+h-"§
C(1-iV3)(1+iV3)

Using (a — b)(a + b) = (a? — b?)

B l-I-E\.-’E
(02— (iV3)°

l-I-i\.-@
-1 — 3i2

1+!".,"§
1-3(-1) [ i2 = _1]

l-I—iw@
1+3

1+iw"§
4

1+w"§.
374!

Hence, Multiplicative Inverse of (1 — i1V/3) is %-I— ?i

Q. 11. B. Find the multiplicative inverse of each of the following:
(2 + 5i)

Answer : Given: 2 + 5i

To find: Multiplicative inverse

We know that,

Multiplicative Inverse of z = z1

1
z



Putting z = 2 + 5i

So, Multiplicative inverse of 2+ 5i =
P 2 1 5i

Now, rationalizing by multiply and divide by the conjugate of (2+5i)

1 2—05i

= - X -

2451 2—-5H
2 —b5i

T (2+50)(2-5)
Using (a—b)(a + b) = (a®> — b?)

B 2—05i
- (2)2—(51)2

2 — 5]
- 4 — 252

2-5i

= 4—-25(—1) [ 2= -1]

2 — 5i
4425

2 5,

Hence, Multiplicative Inverse of (2+5i) is 29 29

Q. 11. C. Find the multiplicative inverse of each of the following:



2+31

Answer : Given: 1+i
To find: Multiplicative inverse
We know that,

Multiplicative Inverse of z = z1

1
oz
- 2 + 3
UTHINg 2z = -
g 1+1
o Multiolicaive 1 (2 3i 1 141
o, Multiplicative 1nverse o — = = B
P 1+{ 2+30 2+3i
1+1

Now, rationalizing by multiply and divide by the conjugate of (2+3i)

1+i 2-3i
~ 23317 2-3i

_ (1+1)(2-30)
T (2+30)(2-30)

Using (a — b)(a + b) = (a? — b?)

_1(2-30) +i(2- 30)

(2)2—(3i)2
2 — 30+ 2i — 3i?
a 4 —9i2
_ 2-i-3(-1)

4—9(—1) [+ i2 = -1]

5—1

4+9



13
5 1
~13 13°

(2+31) 5 1
1+i °13 13"

Hence, Multiplicative Inverse of

Q. 11. D. Find the multiplicative inverse of each of the following:

(1+1)(1+21)
(1+31)

(1+i)(1+2i)

Answer : Given: (1+30)

To find: Multiplicative inverse
We know that,

Multiplicative Inverse of z = z1

1
C z
. (1+1)(1+2i)
Puttingz = (1+3D)
So Multilicative 1 f(:L+£)[1+2£)_ 1
0, Multiplicative inverse o 1+3) ~ (A+fD(+2D)
(1+ 31)
B (1+ 31)
T (1+D(1+20)

We solve the above equation

B 1+ 3i
S (D) + 120 +i(1) +i(20)




1+ 31
1420+ + 202

1+3i
1+3i+2(—1) [ i2 = _1]

1+ 31
—1+3i
Now, we rationalize the above by multiplying and divide by the conjugate of (-1 + 3i)

1+ 3i —1—3i
= - X -
—14+31 —1-—-31

_ (143D)(-1-30)
(-1+30(-1-31) ()

Now, we know that,
(@+b)(a-hb)=(a?-b?
So, eq. (i) become

1(—1—3i) + 3i(—1 —3i)

(—1)%— (31)2
—1—3i —3i—9i°
a 1 —9i2
—1-6i-9(—1)

1-9(-1) [+ 2 = -1]

—1—-61+9
1+9




5
4 3
H Multiplicative 1 f(l-l—i)[l—i-zi) 4 3.
ence, Multiplicative inverse o (1+30) =z 51
.+, 100
[1—1J
Q. 12. If 1+1 =(a +ib), find the values of aand b.

a+ib— (E)m

Answer : Given: 1+i

Consider the given equation,

- 100
1—1

a+"b=(1+£)

Now, we rationalize
(1 —i 1- E) 100
= - X -
1+1 1-—1

[Here, we multiply and divide by the conjugate of 1 + i]

) (1—0)? 100
- ((H (1- 5))

o 1+it—2i \'
- ((1+ i)(l—i))

Using (a + b)(a — b) = (a® — b?)

- (1 (+1)(2_ —1)(5_)225)



= (i)©°

= [

= (i

= (1)

[+i*=iPxi?=-1x-1=1]

(a+ib)=1+0i

On comparing both the sides, we get

a=landb=0

Hence, the value ofaisl1and bis O
1+i)7 (1-i

=) =

Answer : Consider,

y (:L+JE)'5'3 (1—5)3
X Ly = . - .
Y 1—-1 1+1

3

Q. 13.If J =x +iy, find x and y.

Now, rationalizing

1+ l+i)gg (1—:: :L—::)3

+ iy = - X - - X -
vy (1—:, 1+1 1+1 1-—1



( @+D? NP (1-02
‘((1—5)(1“)) _((1+£)(1—£))

In denominator, we use the identity

(a—Db)(@a+b)=a?-b?

~ (1+£2+2£ )93_(1+£2—2£)3
S\ (D)2-(1)2 (1)2—(i)?

- (1 +(—1) +2i )93 - (1 +(-1) - 25)3

1—17 1—12

93

- (1 —2;—1)) B (1 —_[Eil))

e s
-3) -
= ()% - (i)

= ()% = [0’

= [()%0) - [ x 0]
= [(20) - - ()

= (220 -

3

x+iy=0
~Xx=0andy=0

_ a+ib

X+ 1y
Q. 14.If © a-ib prove that x> +y2=1.

Answer : Consider the given equation,



a-+ib
a—ib

X+iy=

Now, rationalizing

a+ib a+ib
— X -
a—ib a+ib

X +iy=

_ (a+ib)(a+ib)
“(a—ib)(a+ib)

_a(a+ib) +ib(a +ib)

(a)? — (ib)?

[(a —b)(a+b)=a%-b?

a® +iab + iab +i%h?
a? —_ i?bﬂ

a®+iab+iab+(—1)b%

a?—{-1)b* [|2 — _1]

a® + 2iab — b?
@ + b2

X +1iy=

oy [az—bz)_l__ 2ab
PV =T Tl b

On comparing both the sides, we get

__[:ﬂ',z—bz)& _ 2ab
e re Y T ey

Now, we have to prove that x> + y? =1
Taking LHS,

Putting the value of x and y, we get



(a2 —b)]° 2ab 2
a? + b2 a,z +b2

= m [(a® — b*)* + (2ab)?]

= m [I_'I‘L + b4'— Eﬂgbz + 4ﬂ2b2]

[a* + b* + 2a®b?]

~ (a? + b?2)2
S CETDE [(a® + b?)?]
=1
= RHS
. cC+1 b
(a+1b)=—- —=
Q. 15. If C—1 wherecisreal, provethata?+b2=1and & ¢~

Answer : Consider the given equation,

] c+i
a+ib=——
c—1

Now, rationalizing

] c+i c+1i
a+ibh=——x——:
c—1 c+1i

C(c+i)(c+i)

T (c—D(c+1)

(c+1)?

~ (02— (i)

[(a—b)(a+b)=a%-b?




c? + 2ic +i?

c2 —j2
. e +2ic+(—1)
at+ib=—7F"-"-—
=1 [i2=-1]
2 .
+ib cc+2ic—1
a+ih=————
c2+1

i (c2—1)+. 2c
a+ib= [
c2+1 c2+1

On comparing both the sides, we get

(cz—l)&b 2c
=z 241

Now, we have to prove that a®? + b =1
Taking LHS,
a?+b?

Putting the value of a and b, we get
? N [ 2¢c ]2
c2+1

[(c® = D2+ (20)7]

(-1

c2+1

NGRS

1
=m[ﬂ4+1—2|‘32+4|‘32]

_ 4 2
—(C2+1)2[c + 1+ 2¢”]

1 2 2
=m[(f +1)7]



=1

=RHS

b 2c

Now, we have to prove a  ¢*-1

b
Taking LHS, =

Putting the value of a and b, we get

2C

b =27 2¢ cZ+1 2¢c

AL X = = RHS

a (c2—1) 241 ¢2—-1 ¢2-1

c2+1

Hence Proved
S
1-D)"|1-2] =2

Q. 16. Show that 1 for all n N.

(- (1-2) =2
Answer : To show: {

Taking LHS,

!

a1

=(1-i)r(1-3xt

)]‘!
1/ [rationalize]

n

o=

=(1-0)" (1 - —Ll)n [+ 7 = -1]

=@ =DM+

=[@-na+DH"



= [(17 - (7" [(@ + b)a— b) = &% ~ b7
=(1-i?n

=[1- (D[~ i%=-1]

=@

=2n

=RHS

Hence Proved

Q. 17. Find the smallest positive integer n for which (1 +i)?" = (1 —i)?".
Answer :

Given: (1 +i)>" = (1 —i)*"

Consider the given equation,

L+ =(1-i

(1+1)%"

:m_

(1+£)2“ .
“\1=i) =

Now, rationalizing by multiply and divide by the conjugate of (1 — i)

(1+£ 1+£)2“
- A -
1—1 141

(1+)2 \7"
ﬁ(tl—i)(m)) -1

Zn

14+i24+2i

(1)2 —(i)?

=

[(a +b)2 = a2 + b? + 2ab & (a — b)(a + b) = (a2 — b2)]



- 121
- 1+{—1]+2:] _

L 1—-(-1) [iz =-1]

-Ei 2n
= =1

2

= (=1

Now, 2" = 1 is possible if n = 2 because ()2 = i4 = (-1)* = 1

So, the smallest positive integer n = 2

Q. 18. Prove that (x + 1 + i) (x + 1 —i) (x = 1= i) (x = 1 — i) = (x* + 4).
Answer : To Prove:

(X+L1+D) (X+1—0) (X=L1+i) (x=1—10) = (x* + 4)

Taking LHS

(X+L1+i) (x+1—0) (x=1+i) (x=1—1i)

= [(x + 1) +il[(x + 1) — i][(x — 1) + i][(x — 1) — i]

Using (a —b)(a + b) = a? - b?

[(x+ 1) +ill(x+ 1) -ill(x-1)+ i][(x-1) -]

a=x+1&b=i a=x-1&b =i

= [0 + 12 = (] [(x = 2 - ()2

=2+ 1+2x—q(x2+1-2x—1i9

=2+ 1+2x— (-1)]0C + 1 —2x— (-1)] [+ 2 = -1]
= X2+ 2 + 2X][X% + 2 — 2x]

Again, using (a — b)(a + b) = a2 — b?

Now, a=x2+ 2 and b = 2x



= [(x* + 2)> = (2x)7]

= [x*+ 4 + 2(x?)(2) — 4x?] [+(a + b)? = a% + b? + 2ab]
=[x+ 4 + 4x% — 4x?

=x4+4

= RHS

~ LHS = RHS

Hence Proved

l1+a

Q. 19. If a = (cos® + i sinB), prove that 1-a

Answer : Given: a = cosB + isin6

1+a 8y .

— = (cnt—) [
To prove: 1-= z
Taking LHS,

1+a
1—a

Putting the value of a, we get

1+cos@+ising
" 1—(cos6@ +isin@)

1+ cosf +isiné
 1—cos@ —ising

We know that,

1 + cos28 = 2cos?0

8
1+ cosf = 2cos?-
Or 2




. .8
1—cosf = 2sin®-
And 2

Using the above two formulas

2 coszg +isiné

2 sin? g— isin@

. .8 @
. sinf@ = 2sin-cos-
Using, 2 2

g . g g
2Y _—— o
_ 2 Cos > + 12 5111212052

7] . 2] g
. .8 .6 [
2 sin 5 2:,5111212052

2
.. 61r.68 . @
2 sins [smi — u:nsi]

7} g .. 8
B 2 cc}si[cosi +1 5111—]

g cnsg+ 1 sing cos@
) 6 [ sing mtﬂ]
siny — tcosx
.8 . g
_ . , . , sin—-—1cos-
Rationalizing by multiply and divide by the conjugate of 2 2

% 2

6. 6.8 6
511 7 L COS 7 51112 L COS 7

g ..8 &8 . @
_( E‘) COSE-FLSIIIE 5111§+1C05—

— ( a) (Cﬂsg‘F ising) (5111%4- h:GSg)

n:n::t‘EE (Siﬂg —icos %) (sin%-l- icc}sg)

( 3) (ms g) (sing—k icosg) + Esing (sing + Emsg)
2 2

(sin g) — (E cc}sg)



Ol 4 i0e2l L2l 2 0 0
=(c0tE)C05251112+1EU5 2+15111 2+1 511121:052

2 i Efi._.'z Efi
sin?z — i? cos?3

Putting i = -1, we get

6.0 20 a8, 0 8
:(cﬁtﬁ)c05251112+"':ﬁ5 > +isin 2+[: 1)511121:-:}52
2

7} 7}
in2 — — ([— 2_
sin? > (—1) cos 5

6 .8 . .8 .8 .6 8
B (mtﬁ) COS5Sins +1i (cos 5 * sin f) — sinz cos5
N [

2 i ZEE 2_
sin? 5 + cos?3

We know that,

cos?0 +sin?26=1

g E(mszg—k sin? g)
= | cot—
(EG 2) 1

I
=cot= (i
2 W
= RHS

Hence Proved

Zl'— 22 +1

Q.20.1fz1=(2—i)and z2= (L +i), find 1“1 ~ %2 71,
Answer
Given:zz=(2—-i)and z2= (1 +1)

Z,+2-+1

Z)—Za+1

To find:

Consider,



zl+zz+l|
31_22+£

Putting the value of z1 and z2, we get

2—£+1+£+1|
Tl2-i-(+iD)+i

=il
2—i—1—1i+1

=
1—1

Now, rationalizing by multiply and divide by the conjugate of 1 —i

4 1+£|
. X p
1—1 1+1

4(1+1)
(1—-i)(1+1)

4(1+i)
(1)2-(0)2

[(a—Db)(a+b)=a2-b?

4(1+1)
1—1?

4(1+i)
1-(-1)

[Putting i? = -1]

4(1+£)|
2

=21+
= |2 + 2i|

Now, we have to find the modulus of (2 + 2i)

5o 12l =12+2il={(2)2+(2)2=V2+4=V8=22



[2

zZ;+z,+1
Hence, the value of —|

21—324-!:

Q. 21. A. Find the real values of x and y for which:
A-Dx+@Q+i)y=1-3i

Answer :

@A-Hx+@+i)y=1-3i
=>X—ix+ty+iy=1-3i
=>X+y)—ix—-y)=1-3i

Comparing the real parts, we get

x+y=1..(i)

Comparing the imaginary parts, we get
x—y=-3...(ii)

Solving eq. (i) and (ii) to find the value of x and y
Adding eq. (i) and (ii), we get
X+y+x—-y=1+(-3)

=2x=1-3

=>2x=-2

=>x=-1

Putting the value of x = -1 in eq. (i), we get
(H)+y=1

>y=1+1

>y=2



Q. 21. B. Find the real values of x and y for which:
(x +iy) (3=2i) = (12 + 5i)

Answer : X(3 —2i) +iy(3—-2i) =12 + 5i

= 3X — 2ix + 3iy — 2i’%y = 12 + 5i

= 3X+i(-2x +3y) = 2(-1)y =12 + 5i [+ i = -1]
= 3X+i(-2x + 3y) + 2y =12 + 5i

= (3Xx+2y) +i(-2x + 3y) =12 + 5i

Comparing the real parts, we get

3x+2y =12 ...(i)

Comparing the imaginary parts, we get

-2x + 3y =5 .. .(ii)

Solving eq. (i) and (ii) to find the value of x and y
Multiply eq. (i) by 2 and eq. (ii) by 3, we get
6x + 4y = 24 . (iii)

—6x + 9y =15 ...(iv)

Adding eq. (iii) and (iv), we get

6X + 4y —6x +9y =24 + 15

= 13y =39

>y=3

Putting the value of y = 3 in eq. (i), we get
3x+2(3)=12

= 3x+6=12

=>3x=12-6



Hence, the value of x=2 andy =3

Q. 21. A. Find the real values of x and y for which:
A-Dx+@Q+i)y=1-3i

Answer: (1—-i)x+(1+i)y=1-3i
X—ix+y+iy=1-3i
=>X+y)—ix—-y)=1-3i

Comparing the real parts, we get

x+y=1..(i)

Comparing the imaginary parts, we get
Xx—y=-3...(ii)

Solving eq. (i) and (ii) to find the value of x and y
Adding eq. (i) and (ii), we get
Xty+x—y=1+(-3)

=2x=1-3

= 2X = -2

=>x=-1

Putting the value of x = -1 in eq. (i), we get

(1) +y=1

>y=1+1

>y=2



Q. 21. B. Find the real values of x and y for which:
(x +iy) (3=2i) = (12 + 5i)

Answer : X(3 —2i) +iy(3—-2i) =12 + 5i

= 3X — 2ix + 3iy — 2i’%y = 12 + 5i

= 3X+i(-2x +3y) = 2(-1)y =12 + 5i [+ i = -1]
= 3X+i(-2x + 3y) + 2y =12 + 5i

= (3Xx+2y) +i(-2x + 3y) =12 + 5i

Comparing the real parts, we get

3x+2y =12 ...(i)

Comparing the imaginary parts, we get

-2x + 3y =5 .. .(ii)

Solving eq. (i) and (ii) to find the value of x and y
Multiply eq. (i) by 2 and eq. (ii) by 3, we get
6x + 4y = 24 . (iii)

—6x + 9y =15 ...(iv)

Adding eq. (iii) and (iv), we get

6X + 4y —6x +9y =24 + 15

= 13y =39

>y=3

Putting the value of y = 3 in eq. (i), we get
3x+2(3)=12

= 3x+6=12

=>3x=12-6



Hence, the value of x=2 andy =3

Q. 21. C. Find the real values of x and y for which:
X+4yi=ix+y+3

Answer : Given: x +4yi=ix+y +3

orx+4yi=ix+ (y+3)

Comparing the real parts, we get

X=y+3

Orx—y=3...(i)

Comparing the imaginary parts, we get

4y = x ...(ii)

Putting the value of x = 4y in eq. (i), we get

4y-y=3
= 3y=3
>y=1

Putting the value of y = 1 in eq. (ii), we get

x=4(1) =4

Hence, the value of x=4andy =1

Q. 21. D. Find the real values of x and y for which:
L+i)y2+(®+i)=(2+i)x

Answer : Given: (1 +i)y?+ (6 +1i) = (2 + i)x

Consider, (L +i) y2+ (6 +i) = (2 +i)x



= y2+iy?+ 6 +i=2x +ix

=> (Y2 +6) +i(y?+1) = 2x +ix
Comparing the real parts, we get

y? + 6 = 2x

= 2Xx-y?—6=0...())

Comparing the imaginary parts, we get
y>+1=x

=>x-y>—1=0...(ii)

Subtracting the eq. (ii) from (i), we get
2X—y?>—6—-(x—-y?>-1)=0
S2X—Yy?—-6-X+y?+1=0
=>x-5=0

>Xx=5

Putting the value of x = 5 in eq. (i), we get
2(5)-y>-6=0

=10-y?°-6=0

=-y2+4=0

Hence, the value of x=5andy =+ 2



Q. 21. E. Find the real values of x and y for which:

(x+3i)
(2+1) _ gy
Answer : Given:
x + 31 ]
2+1y =(1-9

=>x+3i=(1-i)(2+1y)
=>X+3i=12+iy)—i(2 +iy)
>X+3i=2+iy—2i—i%y
>x+3i=2+iy-2)-(-1)y[i*=-1]
=>x+3i=2+iy—-2)+y
=>x+3i=2+y)+ily-2)
Comparing the real parts, we get
X=2+y

=>X-y=2...)

Comparing the imaginary parts, we get

=>y=5

Putting the value of y = 5 in eq. (i), we get



Hence, thevalue of x=7andy =5

Q. 21. F. Find the real values of x and y for which:

(1+1)x—21 (2-3i)y+i |
1 =1

(=) (3-)

Answer : Consider,

(1+i)x—2i (2-30)y+i |
+ , =1

3+1 3—1
x+xi—2i 2y—3iy+i |
= - —I— - =1_

341 3—1

Taking LCM

_ (x+xi—20)(3—1)+ (2y —3iy +1)(3 +1) _

(3+1)(3—1)
3x +3xi— 60 —xi —xi®+ 2i°+ 6y — iy + 3i + 2iy — 3i’y+i*
= - =1
(3)2—(i)?
Putting i =-1

3x+2xi—6i —x(—1)+2(—1)+6y—7iv+3i—3(—1)yv+ (—-1) .
=i

=

9-(-1)
3x+2xi—6l+x—2+6y—T7iy+3i+3y—1
= —
9+1 "
4y +2xi — 31 —3+9y —T7iy |
= =1

10
= 4x + 2xi — 3i— 3 + 9y — 7iy = 10i
= (4x—-3+9y) +i(2x—-3-7y) =10i
Comparing the real parts, we get

4x—-3+9y=0



=>4x+9y =3 ...(i)

Comparing the imaginary parts, we get
2x—-3-7y=10

=>2x—-7y=10+3

= 2x -7y =13 ...(ii)

Multiply the eq. (ii) by 2, we get

4x — 14y = 26 ...(iii)

Subtracting eq. (i) from (iii), we get

4x — 14y — (4x + 9y) =26 — 3

= 4x — 14y —4x -9y = 23

= -23y =23

>y=-1

Putting the value of y = -1 in eq. (i), we get
4x +9(-1) = 3

=>4x-9=3

=>4x =12

=>x=3

Hence, the value of x =3 andy = -1

Q.22

Find the real values of x and y for which (x —iy) (3 + 5i) is the conjugate of (-6 —
24i).

Answer : Given: (x — iy) (3 + 5i) is the conjugate of (-6 — 24i)
We know that,

Conjugate of —6 — 24i=- 6 + 24i



~ According to the given condition,

(x—1iy) (3 +5i) =-6 + 24i

= X(3 + 5i) — iy(3 + 5i) = -6 + 24i

= 3X + 5ix — 3iy — 5i%y = -6 + 24i

= 3X +i(5x — 3y) = 5(-1)y = -6 + 24i [+ 2 = -1]
= 3x +i(5bx — 3y) + 5y = -6 + 24i

= (3x + 5y) +i(5x — 3y) = -6 + 24i
Comparing the real parts, we get
3x+5y=-6...(i)

Comparing the imaginary parts, we get

5x — 3y = 24 .. .(ii)

Solving eq. (i) and (ii) to find the value of x and y
Multiply eq. (i) by 5 and eq. (ii) by 3, we get
15x + 25y = -30 ...(iii)

15x — 9y =72 ...(iv)

Subtracting eq. (iii) from (iv), we get

15x — 9y — 15x — 25y = 72 — (-30)

= -34y =72 + 30

= -34y = 102

=>y=-3

Putting the value of y = -3 in eq. (i), we get
3x+5(-3) =-6

=>3x—-15=-6



=>3Xx=-6+15

=2>3x=9

Hence, the value of x=3 andy = -3

Q. 23. Find the real values of x and y for which the complex number (-3 + iyx?) and
(x?2 +y + 4i) are conjugates of each other.

Answer : Let z1 = -3 + iyx?
So, the conjugate of z1 is

7, =—3—iyx?®

And z2 = X% +y + 4i

So, the conjugate of z2 is
ZL,=x*+y—4i

Given that: 71 = Z2 &2 = Z;

Firstly, consider Z1 = 22

-3-iyx®=x2+y+4i

> X2 +y+4i+iyx?=-3

> X2 +y+i(4+yx?)=-3+0i
Comparing the real parts, we get
x2+y=-3..()

Comparing the imaginary parts, we get
4+yx2=0

= X%y = -4 .. (i)



Now, consider 1 = Z

-3 +iyx2 = x2+y—di

> x2+y—4i—iyx>=-3

= x2+y+i(-4i—yx?) =-3+0i

Comparing the real parts, we get

x2+y=-3

Comparing the imaginary parts, we get

4-yx>=0

=Xy =-4

Now, we will solve the equations to find the value of x and y

From eq. (i), we get

Putting the value of x2 in eq. (ii), we get

(-3-y)y)=-4
= -3y—-y’=-4
>y2+3y=4

=>y2+3y-4=0

>y’ +4y—-y—-4=0

S Yy +4) -1y +4) =0
=(y-1y+4)=0
=>y—-1=0o0ry+4=0
>y=lory=-4

Wheny =1, then



x2=-3-1

= -4 [Itis not possible]

Wheny = -4, then

x2=-3—(-4)

=-3+4

=>x2=1

= x =11

>x==%1

Hence, the values of x=+1 and y = -4

Q. 24.If z=(2 - 3i), prove that z2 -4z + 13 = 0 and hence deduce that 4z% - 322 +
169 =0.

Answer : Given: z =2 — 3i
To Prove: z2-4z+13=0
Taking LHS, z2 -4z + 13
Putting the value of z = 2 — 3i, we get
(2 - 3i)2 - 4(2 - 3i) + 13

=4 +9i2-12i— 8 + 12i + 13
=9(-1) +9

=-9+9

=0

= RHS

Hence, z2-4z+ 13 =0 ...(i)

Now, we have to deduce 4z3 — 3z2 + 169



Now, we will expand 4z3 — 3z2 + 169 in this way so that we can use the above equation
i.e.z2—-4z+ 13

=473 - 167% + 1322 +52z — 52z + 169
Re — arrange the terms,

=473 - 167% + 52z + 132> — 52z + 169
=4z7(z2 -4z + 13) + 13 (22— 4z + 13)

= 4z(0) + 13(0) [from eq. (i)]

=0

= RHS

Hence Proved

Q.25 1f(1+i)z=(1- i)z_ then prove that z = 1Z.
Answer : Letz=x+1iy
Then,

Z=X—1y

Now, Given: (1 +i)z = (1 i)
Therefore,

@+Dx+iy) =1 -1)(x—1y)

X+ iy + Xi +i2y = x — iy — xi + i%y
We know that i? = -1, therefore,
X+iy+iX—y=x—iy—ix—y

2xi+2yi=0



z=-%

Hence, Proved.

7z—1

Z+1

Q. 26. If J is purely an imaginary number and z # -1 then find the value of

]

z-1

Answer : Given: #+1 js purely imaginary number
Letz=x+1y

z-1 x+iy—-1

So z+1 x+iy+1
)

(x —1) +iy
T (x+1) +iy
Now, rationalizing the above by multiply and divide by the conjugate of [(x + 1) + iy]

_(Jf—l)-l—ijf (x +1) —iy
_(I+1)+£}rx(x+l)—£y

=D+l + D) - iy)

[(x+ 1)+ iyl[(x +1) —iy]

Using (a—b)(a + b) = (a®> — b?)

G =D+ D) iyl +iyl(x +1) —iy]
(x+ 1)% = (iy)?

G -DO+D+ - DY) Hiy(xe + 1) + (@) (=)
B x2+ 1+ 2x —i2y?

X2 — 1 —ixy +iy + ixy + iy — i%y?
X2+ 1+ 2x —i2y2

Putting i = -1



x?2—1+2iy—(—1)y?
X2+ 1+ 2x — (—1)y?

x2—1+2iy+y?
x2+ 1+ 2x +y?

X2 —1+y? L 2y
I
x2+1+2x+y?  x2+1+2x+y?

Since, the number is purely imaginary it means real part is O

xt—1+y?
Tx2+1+2x+y?

=>x2+y?-1=0
=>x2+y’=1

= vlz‘i‘vz = \-'I'—j_
= vlz‘i‘vz =1

|Z| =1
Q. 27. Solve the system of equations, Re(z?) =0, |z| = 2.

Answer : Given: Re(z?) =0and |z] =2

Letz=x+1y
= |z =x2+ y?

—_ [¥2 7
= 2=V Y Given]

Squaring both the sides, we get
x2+y?=4 . (i)
Since, z=x+1iy

=72 = (X +1iy)?



= 72 = X2 + i%y? + 2ixy

= 72 =x? + (-1)y? + 2ixy

= 72 = X2 —y? + 2ixy

It is given that Re(z?) =0

= x2-y2=0...(ii)

Adding eq. (i) and (ii), we get

X2+y2+X2_y2:4+0

=2x2=4
>x2=2
=X =+\2

Putting the value of x?> = 2 in eq. (i), we get

2+y2=4
>y2=2
:,~y=i\/2

Hence, z = V2 + iV2, -V2 + iV2

Q. 28. Find the complex number z for which |z]| =z + 1 + 2i.
Answer : Given: |z| =z + 1 + 2i

Consider,

|zl =(z+ 1)+ 2i

Squaring both the sides, we get

2 =[(z + 1) + (2)]?

= |zP=|z+ 1P + 42+ 2(2i)(z + 1)

= |zP=|z]?+ 1+ 2z + 4(-1) + 4i(z + 1)



=>0=1+2z-4+4i(z+1)
=2z2-3+4i(z+1)=0
Letz=x+1y
=>2(x+iy)—3+4i(x+iy+1)=0

= 2X + 2iy — 3+ 4ix + 4iy +4i=0
=>2x+2iy—3+4ix+4(-1)y+4i=0
=>2X—-3 -4y +i(4x+2y+4)=0
Comparing the real part, we get
2x—3-4y=0

= 2x—4y =3 ...(i)

Comparing the imaginary part, we get
4x+2y+4 =0

=>2x+y+2=0

= 2x +y=-2...(ii)

Subtracting eq. (ii) from (i), we get
2X —4y — (2x +y) =3 - (-2)
=>2X—-4y-2x-y=3+2
=-5y=5

>y=-1

Putting the value of y = -1 in eq. (i), we get
2x—-4(-1)=3

=>2Xx+4=3

=>2x=3-4



=2>2x=-1

Exercise 5C

Q. 1. Express each of the following in the form (a + ib) and find its conjugate.

1
4+3i)

(i) (
(i) (2 + 3i)2




7 1 1 4-3i
(|) Let 4 + 31 4+3i " a—3i

(i) Let z = (2 + 3i)2 = (2 + 30)(2 + 3)

=4 + 6i + 6i + 92
=4+ 12i + 9i?
=4+12i-9
=-5+12i
Z=-5-12
(2= (2-i)
(iii) Letz T (1-20)2 T 1+4i%-4i
2-9 2 —i

T 1—-4i—4 —3—4i

2—i —3+4i  (2-1)(-3 +40)
=-3-4i -3+4i 9+16

—6 + 11i — 4i? -2 + 111

25 25
-2 11
25 ' 25"
-2 11
=~ 25 25°
@+ +210) 1 +i+2i4e2i®

(v)Let ~  @+30  —  (a+3)



1+ 3i—-2 -1 + 31

1+3 1+ 3i
-1+3i 1-3i -1+3i+3i—-9" -1+6i+9 8+ 6i
= . >< T = - = —
1 + 31 1— 31 1 —9i° 1 +9 10
8 N 6
~ 10 10
_ 8 6
= —— 1
10 10
;- (1+2;‘)2 _ 1+4i%+2i 1-4+42i -3 +2i
(v) Let T oNz+i/ a+iT44i 4-1+4i 3+ 4i

-3+ 21 3—4
— X .
3+ 4 3—41

-9 + 12i + 6i —8i? -9+ 18 +8 —1 + 18i

9 + 16 = T e
-1 18
=25 T 25!
-1 18
= 25 25"
_ (2 +1) i 2+1i
(vi) Let C (3D +2)  3+6i-1-2:2
v 2 + i

3+6i—1+2 4+ 6

2+ 1 4—6i
4+ 6l 4—60

8 —12i + 4i —6i?
16 + 36




Q. 2. Express each of the following in the form (a + ib) and find its multiplicative
inverse:

1+ 21

Answer :

1+ 2i
L=
(i) Let 1-3i

1+ 20 1+ 3i 1+ 30 + 21 + 6i°

X p p
1—-31 1+ 3i 1—9i2

1+ 5i + 6i*® -5+ 5i
N 1+ 9 N 10

—1+1_
Z== 5L



1+2i
~ The multiplicative inverse of 1-31

_ -1_1.
P —1_1
-1 _ _ 2 25 4
zZ7t = EE = T = —-1-1
2
7 — 1+7i
(i) Let (2-1)*
1+ 7i 1+ 7i 1+ 7i

4 + i2—40 4—1—4 3—4i

1+ TEXB-I--’-H
3—41 3+ 4

3 + 40 + 21i + 28i? 3 + 251 —28 —25 + 25i

9 + 16 25 25
z=-1+i
=Z=-1-1
=>zP=(-1)2+(1)2=1+1=2

1+7i

=~ The multiplicative inverse of (2-%)*

7z  —-1-i -1 1.

= = ——ci

Tz T 2 T 2 2

-1

Z

7 — —4
GiiyLet ~ (1+03)



—4 1—ivy
4
1+£\f§ 1—ivy

il &3l

—4 + 43  —4 + 43

1+3 4
= -1+ i3
Z=-1+i3
=7z =—-1—-iV3

= |z2=(-1)2+(V3)2=1+3=4

—4

». The multiplicative inverse of (1+473)
z71 = z —_l+£\f§—__l_|_i§
|z|2 4 4 4
u v

Q. 3. If (x +iy)® = (u +iv) then prove that Y J =4 (x2-y?).
Answer : Given that, (x +iy)% = (u +iv)

= x3 + (iy)3 + 3x%y + 3xi?y? =u + iv

= x3-iy3 + 3x%y - 3xy’ = u + iv

= x3-3xy? +i(3x%y -y3) =u +iv

On equating real and imaginary parts, we get

U=x3-3xy?and v =3x% -y

i LY Lo Ixy-y?
Xy + ¥-¥
x ¥

+ 2=
¥

®ils

Now ,

x(x* - 3y?) . y(3x* - y?)
X y



=x2-3y2 + 3x2 - y2
= 4x? - 4y?
=4(x-y?)

u

u yo_ 2_ 2
Hence, * N y o 4(X y )

X ¥y

a b]:4(a2—b2).

Q. 4.If (x +iy)¥® = (a +ib) then prove that
Answer : Given that, (x + iy)Y® = (a + ib)

= (x+ly) = (a +ib)?

= (@+ib)®=x+iy

= ad + (ib)® + 3a?%ib + 3ai’b? = x + iy

= a%-ib% + 3a%b - 3ab? = x + iy

= a®-3ab?+i(3a%b - b3 =x+iy

On equating real and imaginary parts, we get
x=a%-3ab?andy = 3a%b - b3

a?—3ab” 3a’b-b?

¥
b a b

_|_

ool R

Now,

a(a®—3b%) b(3a®-b?)
+
a b

=a?-3b%+3a%-b?
= 4a? - 4b?
= 4(a2 - b?)

x

x y _ 2 1.2
Hence, a * b 4@ b®)

Q. 5. Express (1 - 2i)2in the form (a + ib).



Answer : We have, (1 - 2i)3

1 1 1 1
T (1—-20% 1-8i%—6i + 1212 1+8i—6i—12 2i—11
1
= —
—11 + 2i
1 —11—2i

—11 + 2i X —11-2i

—11-21 —11—-21

(—11)2—(2i)2 121 + 4

—11—2i
125

—11  2i
125 125

Q. 6. Find real values of x and y for which

(x4 + 2xi) = (3x? +iy) = (3 =5i) + (1 + 2iy).
Answer : We have, (x* + 2xi) — (3x? + iy) = (3 = 5i) + (1 + 2iy).
= x*+ 2Xi - 3x? +iy =3 - 5i + 1 + 2y

= (x*-3x?) +i(2x-y) =4 +i2y - 5)

On equating real and imaginary parts, we get
x*-3x?“4and2x-y=2y-5

= x*-3x2-4=0eq(i) and 2x -y - 2y + 5 = 0 eq(ii)
Now from eq (i), x*-3x?>-4=0

> X4 -4x2*x2-4=0

> X2 (X°-4)"1(x*-4)=0

> (X2-4)(x2+1)=0



>x2-4=0andx?+1=0
>x=22andx=V-1

Real value of x = +2
Putting x = 2 in eq (ii), we get
2x-3y+5=0
=2x2-3y+5=0
=24-3y+5=0=9-3y=0
>y=3

Putting x = - 2 in eq (ii), we get
2x-3y+5=0
=2x-2-3y+5=0

=-4-3y+5=0=1-3y=0

V_l
ﬁh _3

Q. 7.1f z2+|z|? =0, show that z is purely imaginary.
Answer : Letz=a +ib

= |z] = V(a2 + b?)

Now, z2 +|z]?=0

> (a+ib)?+a?+b?=0

= a?+ 2abi+i?b>+a?+b2=0

= a?+2abi-b?+a2+b?=0

= 2a’+2abi=0

=>2a(a+ib)=0

Eithera=0o0rz=0



Since z# 0
a =0 = zis purely imaginary.

z—1

Q.8.1f £ T Lis purely imaginary and z = -1, show that |z| = 1.
Answer : Letz=a+ib

-1 a+ib-1

Now, z+1 a+ib+1

(a—1) + ib
(a + 1) + ib

(a—1)+ib (a+ 1)—ib
"+ D+ la+ D—ib

a’ +a—iab—a—1 + ib + iab + ib—i%b?
(a + 1)z + b2

a’ + —1 +ib + ib + b? a’ + b*—1+ 2ib

(@ + 1)2 + b2 ~ (a+ 1)2 + b2

z-1

Given that Z + 1 is purely imaginary = real part =0

a? + b*—1
=1 =
(a + 1)2 + b2

>a’?+b%-1=0
>at+b%?=1
=zl =1

Hence proved.



Zl—l

Q. 9.If z1is a complex number other than —1 such that |z1] =1 and zz2 = o .

show that z2 is purely imaginary.

then

Answer : Let z1 = a + ib such that | z1| = V(@2 + b?) = 1

s — z)-1  a+ib-1  (a-1)+ib
Now E z, +1  a+ib+1 {a+1)+ib

(a—1)+ib (a+ 1)—ib
"+ D +ib (at D—ib

a’ +a—iab—a—1+ ib + iab + ib—i?b?
(a + 1)2 + b?

a* + —1 +ib + ib + b? a* + b*—1 + 2ib

(@ + 1) + b2  (a+ 1)2 + b2

(@ +Db)-1+2ib  1-1+2ib
~ (a+ 12 +b2 (a+ 1)+ b2

[+ a® + b* = 1]

N 2ib
(@ + 1)2 + b?

=0

Thus, the real part of z2 is 0 and z2 is purely imaginary.

Q. 10. For all z C, prove that

é(_z— E] =Re(z)

(i) =
1 _
—(z+Z)=Re(z)
(i) 2
(iii) 7z - |z|?



(-
(v) * "is 0 or imaginary.

Answer :
Letz=a+ib

= Z =a—1ib

N z+ 2z (a+ib) + (a—ib) 2a
W T 2 T2

Hence Proved.
(i) Letz=a+ib
= Z =qa—1b

zZ+ Z
2

w,

B (a + ib) + (a—ib)
B 2

2a a R
=3 T1 RO

Hence, Proved.

(i) Letz=a+ib

= Z =a—1b

Now,zZ = (a + ib)(a—ib) = a® — (ib)?
Hence Proved.

(iv)Letz=a+ib

= Z =a—1ib

= a* + b* = |z|?



Now,z + Z = (a + ib) + (a—1ib) = 2a = 2Re(z)

z 4+ Z

Hence, is real.

(v) Case l.Letz=a+0i

= Z =a—0i

Now,z—zZ = (a + 0i)—(a—0i) = 0

Case 2. Letz=0+hi

=z =0—->bi

Now,z—2Z = (0 + ib) — (0—ib) = 2ib = 2iIm(z) = Imaginary
Case 2. Letz=a+1ib

= Z =a—1ib

Now.,z—z = (a + ib) —(a—ib) = 2ib = 2iIm(z) = Imaginary

(2-2),

Thus, * "is 0 or imaginary.

"

2143 —"
|

Q.11.If zz=(1+1i)and zz2 = (-2 + 4i), prove that Im

Answer : We have, z1 = (1 + i) and z2 = (-2 + 4i)

zyz, (1 +i)(-2+40)

=z, (1+1)

Now,

-2+ 4i—20i + 4i* -2+ 4i-2i—-4 -6+ 2i

- (1— 1) - (1— i) T (- )
-6 +2i (1 +1)
-1 (1+0D




—6—6i + 2i + 2i?
1+ 1

-6—4i—2 —8-—4i

Hence,

Q. 12.If aand b are real numbers such that a? + b%? = 1 then show that a real value

I (4 —ib)

of x satisfies the equation, 1+ 1X
Answer : We have,

1—ix ( b) a—1ib
1+ix 47w =

Applying componendo and dividendo, we get

(1—ix) + (1 + ix) _a—-ib+1
(1—ix)— (1L +ix) a—ib—1

1—ix +1 + ix a—ib + 1

= . p = p
1—ix—1 + ix a—ib—1

2 a—ib + 1

— =

—2ix —(—-a +ib + 1)

. l—a +1ib 1+a+1ib
S S T ra—ib 1+a+ib

1+a+ ib—a—a?>—aib + ib + aib + i?b?
B (1 + a)2 —i2p2

_ 1—a*—b%> +2ib 1—a*>—-Db%* +2ib 1—(a® + b?*) + 2ib

= X = = =

(1+a)2—i22  (1+a2+b2 1+ a®+ 2a+ b?



1—(a® + b*) + 2ib

T T T 2a + (@ + b?)

L l-tw2b
S = T e =1
_ 2ib
=iy = ———

R NIy

: 2b Real val
:'JL—Z_'_Z(I— edr ratue

Exercise 5D

Q. 1. Find the modulus of each of the following complex numbers and hence
express each of them in polar form: 4

Answer : Let Z =4 =r(cosb + isinB)

Now, separating real and complex part, we get

0=rsinB............ eq.2

Squaring and adding eq.1 and eq.2, we get
16 =r?

Since r is always a positive no., therefore,
r=4,

Hence its modulus is 4.

Now, dividing eq.2 by eq.1, we get,

rsind 0
rcos® 4
Tan6=0

Since cosB = 1, sinB = 0 and tanB = 0. Therefore the 6 lies in first quadrant.



Tan® = 0, therefore 6 = 0°
Representing the complex no. in its polar form will be
Z = 4(cos0° + isin0°)

Q. 2. Find the modulus of each of the following complex numbers and hence
express each of them in polar form: -2

Answer : Let Z = -2 =r(cosB + isin0)

Now, separating real and complex part, we get
-2 =rcosb.......... eq.1

O=rsinB............ eq.2

Squaring and adding eq.1 and eq.2, we get

4 =r?

Since r is always a positive no, therefore,
r=2,

Hence its modulus is 2.

Now, dividing eq.2 by eq.1, we get,

rsinbd 0
rcos® =2
Tan6 =0

Since cosB = -1, sinB = 0 and tanB = 0. Therefore the 6 lies in second quadrant.
Tan® = 0, therefore 8 = 1

Representing the complex no. in its polar form will be

Z = 2(cosTr + isinT)

Q. 3. Find the modulus of each of the following complex numbers and hence
express each of them in polar form: —i



Answer : Let Z = -i = r(cosB + isinB)

Now, separating real and complex part, we get

-1=rsinB ............ eq.2

Squaring and adding eq.1 and eq.2, we get
1=r?

Since r is always a positive no., therefore,
r=1,

Hence its modulus is 1.

Now, dividing eq.2 by eq.1, we get,

rsind -1

rcoso - 0

TanB = -«

Since cosB = 0, sinB = -1 and tanB = -« . Therefore the 9 lies in fourth quadrant.

m
TanB = -, therefore 2

Representing the complex no. in its polar form will be
Z = 1{cos (—E) + isin[—E)}
B 2 2

Q. 4. Find the modulus of each of the following complex numbers and hence
express each of them in polar form: 2i

Answer : Let Z = 2i = r(cosB + isinB)

Now, separating real and complex part, we get



Squaring and adding eq.1 and eq.2, we get
4=r2

Since r is always a positive no., therefore,
r=2,

Hence its modulus is 2.

Now, dividing eq.2 by eq.1, we get,

rsinb 2
rcos® 0
TanB = «

Since cosb = 0, sinB = 1 and tanB = «. Therefore the 8 lies in first quadrant.

T
tan® = «, therefore 2

Representing the complex no. in its polar form will be

s i
Z = 2{cos (E) + isin[i)}

Q. 5. Find the modulus of each of the following complex numbers and hence
express each of them in polar form: 1 — i

Answer : LetZ=1-i=r(cosB +isinB)

Now , separating real and complex part , we get

Since r is always a positive no., therefore,

r=42,



Hence its modulus is V2.

Now , dividing eq.2 by eq.1 , we get,

rsind -1
rcos® 1
Tan6 = -1
~ cosB == sinf = ——= o
Since Ve V2 and tanB = -1 . Therefore the 6 lies in fourth quadrant.

T
Tan® = -1, therefore 4

Representing the complex no. in its polar form will be

7 = wﬁ{cos(—z) + isin (—E)}

Q. 6. Find the modulus of each of the following complex numbers and hence
express each of them in polar form: =1 + i

Answer : LetZ=1-i=r(cosb + isinB)
Now, separating real and complex part, we get

-1=rcosb .......... eq.1

Squaring and adding eq.1 and eq.2, we get
2 =r2

Since r is always a positive no., therefore,

Hence its modulus is V2.
Now, dividing eq.2 by eq.1 , we get,

rsind 1

rcosd - —1



Tanb = -1

~ cosB = —— ,sinf = — o
Since V2 vZ and tan® = -1. Therefore the 0 lies in second
guadrant.
_ 3m
Tanb = -1, therefore +

Representing the complex no. in its polar form will be
Z = wﬁ{ms[%ﬂ) - isin[i—n)}

Q. 7. Find the modulus of each of the following complex numbers and hence

express each of them in polar form: \E_l

=
Answer : Letz =" 3 i = r(cosB + isinB)

Now , separating real and complex part , we get

Since r is always a positive no., therefore,
r=2,

Hence its modulus is 2.

Now, dividing eq.2 by eq.1, we get,

rsinb 1

rcost \,4'_5

Tanf =

-
o5l



|53

~ cosh = — sinb =
Since , and

[

1
tanb = —
\-'3

%]

. Therefore the 8 lies in first quadrant.

e

Tan® =

T
G

[1%]

y

, therefore

Representing the complex no. in its polar form will be

Z = E{CUS[E) + isin[%)}

Q. 8. Find the modulus of each of the following complex numbers and hence

express each of them in polar form: -1+ \El

_ W3, .
Answer : LetZ = - 1 =r(cosB + isinB)
Now , separating real and complex part , we get

-1=rcosO .......... eq.1

Since r is always a positive no., therefore,
r=2,

Hence its modulus is 2.

Now, dividing eq.2 by eq.1 , we get,

rsin® 3

rcos  —1

/3
Tang = — ‘*T



—

_ cosf = —= sinf = 2 tanf = — 2 o
Since 2 2 and 1  therefore the 8 lies in second
guadrant.
27
.2 = ==
Tang = —V3 . therefore 3

Representing the complex no. in its polar form will be
2m - 2m
Z = 2{::05(?) + 15111(?)}

Q. 9. Find the modulus of each of the following complex numbers and hence

express each of them in polar form: I- \El

. _ 3B, . o
Answer : LetZ =- + 1 =r(cosB + isinB)

Now, separating real and complex part, we get

Since r is always a positive no., therefore,
r=2,
Hence its modulus is 2.

Now, dividing eq.2 by eq.1 , we get,

rsind@ —/3
recos® 1
/3

v
Tand = —
dall 1



1 . '.,-"E '.,-'E
~ cosB == sinfh = —— tanf = —— o
Since 2, 2 and 1 | Therefore the 8 lies in the fourth

guadrant.

-3 -z

Tanb = , therefore 8 = 3

Representing the complex no. in its polar form will be

(=3) (= g)}

Z = 2{cos +isin

Q. 10. Find the modulus of each of the following complex numbers and hence
express each of them in polar form: 2 — 2i

Answer : Let Z =2 - 2i = r(cosB + isinB)

Now , separating real and complex part , we get

Squaring and adding eq.1 and eq.2, we get
8=r?
Since r is always a positive no. therefore,

r:21"E

Hence its modulus is 2V2.

Now, dividing eq.2 by eq.1 , we get,

rsinbd -2
recos® 2
Tanb = -1

)| =

~ cosB = — sinf = —
Since Ve vZ and tanB = -1 . Therefore the 0 lies in the fourth

guadrant.

[ %]



d= | =

TanB = -1, therefore

Representing the complex no. in its polar form will be

Z = Ewﬁ{ms(—z) - isin(—z)}

Q. 11. Find the modulus of each of the following complex numbers and hence

express each of them in polar form: —4+ 4\Ei
Answer : Let Z = 4+/2i - 4 = r(cos8 + isin®)
Now, separating real and complex part, we get
-4 =rcosO .......... eq.1

4N3 =rsin@ ............ eq.2

Squaring and adding eq.1 and eq.2, we get

64 =12

Since r is always a positive no., therefore,
r=8

Hence its modulus is 8.

Now, dividing eq.2 by eq.1, we get,

rsind 43

rcos®  —4
V3
Tanb = ——
1
_ cos@ = —- sinf = 2 tanf = — 2 g. .
Since 2 2 and 1  Therefore the ¥ lies in second the
quadrant.

2T

Tan® = -\3, therefore 6= 3 .



Representing the complex no. in its polar form will be
Z = 8{::&5(2?“) + isin[%—r)}

Q. 12. Find the modulus of each of the following complex numbers and hence

express each of them in polar form: _S\E _3\/51

Answer : Let Z = 3v2i - 3V2 = r(cosEf + isin@)
Now, separating real and complex part, we get
-3V2=rcosh .......... eq.1

3V2=rsinb ............ eq.2

Squaring and adding eq.1 and eq.2, we get

36 =12

Since r is always a positive no., therefore,
r=6

Hence its modulus is 6.

Now, dividing eq.2 by eq.1, we get,

rsind 32

rcos® —342
Tan® L
anf = ——
1
~ cosB = - sinf = —
Since V2 vZ and tand = -1 . therefore the 8 lies in secothe nd
quadrant.

3T

Tanb = -1, therefore 6 = T.

Representing the complex no. in its polar form will be



am . . 3
Z = E{EGS[T) + 15111[:)}

Q. 13. Find the modulus of each of the following complex numbers and hence

1+1

express each of them in polar form: 1—1

1+1 1+1

= . X ;
Answer: 1—1 141

1+i2+2i
- 1—j2
21
2

Let Z =i =r(cosB + isinB)

Now , separating real and complex part , we get

Since r is always a positive no., therefore,
r=1,

Hence its modulus is 1.

Now, dividing eq.2 by eq.1 , we get,

rsind 1

rcos® 0

tanB = «



Since cosB = 0, sinB = 1 and tanB = «. Therefore the 8 lies in first quadrant.

ra | =

tanB = «, therefore

Representing the complex no. in its polar form will be

Z = l{cns(g) + iSiIl(%)}

Q. 14. Find the modulus of each of the following complex numbers and hence

1—1

express each of them in polar form: 1+1

1—1 1—1
= 4 -
Answer: 1 +1 1-—1

1+i%— 20
o 1—i2
21
2
= -
Let Z = -i = r(cosB + isinB)

Now, separating real and complex part, we get

-1=rsinB ............ eq.2

Squaring and adding eq.1 and eq.2, we get
1=r?

Since r is always a positive no., therefore,
r=1,

Hence its modulus is 1.

Now, dividing eq.2 by eq.1 , we get,



rsinb —1

1cosb - 0
TanBb = -«

Since cosB = 0, sinB = -1 and tan® = -«, therefore the 0 lies in fourth quadrant.

ra |

TanB = -, therefore

Representing the complex no. in its polar form will be

Z = 1{::05[—%) + isin[—g)}

Q. 15. Find the modulus of each of the following complex numbers and hence
1+31

express each of them in polar form: 1-21

Answer :

1+3 1+2i
1— 21 *1+2

1+ 6i%2+5i
1 — 4iz2

5i—5
5

=i-1
LetZ=1-i=r(cosB +isinB)
Now , separating real and complex part , we get

-1=rcosH .......... eq.1



Since r is always a positive no., therefore,
r=v2,
Hence its modulus is V2.

Now, dividing eq.2 by eq.1 , we get,

rsind 1
reos®  —1
Tanb = -1
~ cosB = — = sinf = = o
Since V2o vZ and tanB = -1 . Therefore the 0 lies in second
guadrant.

o
TanB = -1, therefore +

Representing the complex no. in its polar form will be
Z = wﬁ{cas(%—r) + isin(i—“)}

Q. 16. Find the modulus of each of the following complex numbers and hence
1-31

express each of them in polar form: 1+21

Answer :

1—3i 1— 2i
1+ 20 21= 20

1+ 6i%— 5i
1 — 44z

—51—5
5

=.-1

LetZ=-1-i=r(cosb + isinb)



Now , separating real and complex part , we get

-1=rcosh .......... eq.1

Since r is always a positive no., therefore,
r=+2,
Hence its modulus is V2.

Now , dividing eq.2 by eq.1 , we get,

rsind -1
rcos® -1
tanb =1
~ cosB = —2 sinf = —— L
Since Ve vZ and tanB = 1 . Therefore the 0 lies in third quadrant.
_ _3m
Tan® = 1, therefore 4

Representing the complex no. in its polar form will be
Z = vV2{cos(—Z) + isin(—X)
4 47y
Q. 17. Find the modulus of each of the following complex numbers and hence

5—1

express each of them in polar form: 2-3

Answer :

5 — i ><2+3:€
2 —30 " 2+ 3i




10 — 3i%+ 13i
4092

+131 +13
13

=i+1
LetZ=1+i=r(cosb + isinB)

Now , separating real and complex part , we get

Since r is always a positive no., therefore,
r=42,
Hence its modulus is V2.

Now , dividing eq.2 by eq.1 , we get,

rsind 1
rcos® 1
TanB =1
_ cosd = — sind = = L
Since Ve vZ and tan® = 1. Therefore the 6 lies in first quadrant.

] T
Tan® = 1, therefore 4

Representing the complex no. in its polar form will be

Y T isin(Z
Z = mz{c05(4) + 15111(4)}



Q. 18. Find the modulus of each of the following complex numbers and hence

—-16

express each of them in polar form: 1+ \El
Answer :

—16 1 — \3i
x
1+ w@i 1 — w@i

—16 + 16vV3i
1 —3i2

1643i — 16
4

=
=4V3i_4

V3. »
LetZ=4""i-4 =r(cosb + isinB)
Now , separating real and complex part , we get

-4 =rcosP .......... eq.1

Squaring and adding eq.1 and eq.2, we get
64 = r?

Since r is always a positive no., therefore,
r=28,

Hence its modulus is 8.

Now, dividing eq.2 by eq.1 , we get,

rsind 43
rcos®  —4




tand = -3

~ cosB = —2 sing = 2 o
Since e 2 and tan® = -\3. Therefore the 0 lies in second

guadrant.
5]
Tan® = -3, therefore 3

Representing the complex no. in its polar form will be

Z = 8{::05[2?“) + isin[?)}

Q. 19. Find the modulus of each of the following complex numbers and hence
2+ 6431

express each of them in polar form: 5+ ‘El

Answer :

2 + 6vV3i 5 — 3i
= »
E + \.’Ei 5 — \."Ei

10 + 28+/3i — 18i?

25 — 3{2
28+/3i + 28
N 28
=3i + 1

Let Z = V3i + 1 = r(cos6 + isind)

Now , separating real and complex part , we get

Squaring and adding eq.1 and eq.2, we get

4=r2



Since r is always a positive no., therefore,
r=2,
Hence its modulus is 2.

Now , dividing eq.2 by eq.1 , we get,

rsin® /3
recos® 1
tand = V3

wl

cos® = > sinf = ¥ V3 o
2, and tanB = * ~. therefore the 8 lies in first quadrant.

o

Since

T
3

0
Tan® = V3, therefore

Representing the complex no. in its polar form will be
T . T

Z = 2{::135(;) + 15111(;)}

Q.20

Find the modulus of each of the following
complex numbers and hence express each of

1+1
them in polar form: ‘/l_j

Answer :

141 y 1+ i
1= 1+ i




V2
1 N l
V2 V2
1 i -
Letz = .J_§+ e r(cos@ + isin@)

Now, separating real and complex part , we get

Squaring and adding eq.1 and eg.2, we get



Since r is always a positive no., therefore,

hence its modulus is 1.

now , dividing eq.2 by eg.1 , we get,

i
rsind 7z
recos® L

V2
tan® =1

1,
~ cosB = — sinb =
Since , 2 and tan® =1. therefore the 0 lies in first quadrant.

il
sl



& |

Tan6 = 1, therefore

Representing the complex no. in its polar form will be

Z = 1{::135(%) + isin(%)}

Q. 20. Find the modulus of each of the following complex numbers and hence
1+1

1—1

express each of them in polar form:

Answer :




Since r is always a positive no., therefore,
r=1,
Hence its modulus is 1.

Now , dividing eq.2 by eq.1 , we get,

.
rsinb B E
rcos L

'.,-'2
tanB =1

_ cos® = — sinf = = L
Since Ve ¥Z and tanB =1. Therefore the 8 lies in first quadrant.

0 =
TanB = 1, therefore 4

Representing the complex no. in its polar form will be

Z = l{ms(f) + isin(z)}

Q. 21. Find the modulus of each of the following complex numbers and hence

express each of them in polar form: _'VE —1

Answer : Let Z = -! - V3 = r(cosb + isin®)

Now, separating real and complex part, we get

Squaring and adding eq.1 and eq.2, we get



4=r2

Since r is always a positive no., therefore,
r=2

Hence its modulus is 2.

Now, dividing eq.2 by eq.1, we get,

rsinbd —1
rcos®  —\3
tanf L
anf = —
V3
, cosf = — X sinp = —2 tanf = i_
Since z 2 and V3  Therefore the 6 lies in third
guadrant.
tanf = — B — 27
V3 therefore 6

Representing the complex no. in its polar form will be

Z = E{ms(—?) + isin(—?)}

Q. 22. Find the modulus of each of the following complex numbers and hence
express each of them in polar form: (i%°)3

Answer : =i’

=43 where n = 18

Since i*M3 = -

i”® =

Let Z = -i = r(cosB + isinB)

Now , separating real and complex part , we get

O0=rcosO .......... eq.1



Since r is always a positive no., therefore,
r=1,

Hence its modulus is 1.

Now , dividing eq.2 by eq.1 , we get,

rsind —1

rcos® 0

tanB = -«

Since cosB =0, sinB = -1 and tanb = -« . therefore the 0 lies in fourth quadrant.

ta | E

TanB = -« | therefore

Representing the complex no. in its polar form will be

Z = l{ms(—%) + isin(—g)}

Q. 23. Find the modulus of each of the following complex numbers and hence

express each of them in polar form:

Answer :
_ 1-1
2 — 2i

m .. T
COS — 15111 —



2 —2i 1— +/3i
= X
1+1.-’§i 1—\..@!:

2 — 24301 —2i + 2¢/3i2
B 1 —3i2

(2-2V3) +i(2V3 + 2)
4

(1-+3) +i(3 + 1)
2

7 — (V3 +iGE+1) _ r(cosb + isin@)
Let 2

Now, separating real and complex part , we get

Squaring and adding eq.1 and eq.2, we get
2=r?

Since r is always a positive no., therefore,
r=+2,

Hence its modulus is V2.

Now, dividing eq.2 by eq.1 , we get,

1+ \.‘E

rsind

rcoso 1-+/3
2




—_—

1 +43 1+4/3

1—+3
_ cosB =—— sinf = —— = o
Since vz 2¥2 and tanB® = 1- 2, Therefore the 6 lies in second

guadrant. As

1+43 T
Tanp = —= f=—
1-+/3 therefore 12

Representing the complex no. in its polar form will be

Z = wﬁ{ms[j—;) - isin[g)}

Q. 24. Find the modulus of each of the following complex numbers and hence
express each of them in polar form: (sin 120° —i cos 120°)

Answer : = sin(90° + 30°) - icos(90° + 30°)

= c0s30° +isin30°

Since, sin(90°+ a) = cosa

And cos(90° + a) = -sina

\E—l— 1
-y T

Hence it is of the form

V3 1
Z = ?-I— 5= r(cosf + isinB)

Thereforer=1

=]

Hence its modulus is 1 and argument is

Exercise 5E

Q.1.x2+2=0



Answer : This equation is a quadratic equation.

Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

b+t V(b? — 4ac)

* = 2a
Given:
=>x2+2=0
=>x2=-2

=>x =+ (-2)

But we know that V (-1) =i
=>X= V2|

Ans: x =2 i
Q.2.x2+5=0
Answer : Given:
x2+5=0

=>x2=-5

= x =V (-5)
=>x=#5i

Ans: x =5
Q.3.2x2+1=0
Answer : 2x2+1=0

=2x2=-1



et
Il
I+
I
[N

1
x = 4+ [-1
2
=
:
X = +t—=
= V2
.
X = +t—
Ans: e

Q.4.x2+x+1=0

Answer : Given:

X2+x+1=0

Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

—b +V(b? — 4ac)

I =
2a
Y = —1+,/12—(4x1x1)
= 2=1
—1+y1-a
X =
= 2
—14y/-3
I =
= 2
—14+4/3i
X = —
= 2
1 '.,E
X = —-x—1
= 2 2
1 l.,'ﬁ. 1 .\,-'E_
X = -4+ —1 X = ————1
Ans: 2 2 and 2 2

Q.5.x2=x+2=0



Answer : Given:
X2—x+2=0
Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

—b +V(b? — 4ac)

I =
2a
Y — —{—l]i\,"{—l:lz—{%(l}ﬂ]
= 2x1
1+ 1-8
X =
= 2
ltl.,"??
x =
= 2
1-|—.,‘,-'?;'
X = —
= 2
1 \.‘?.
X =-+—1
= 2 2
1 l.,'?. 1 .,.,E_
X =-4+ —1 X =-——I1
Ans: 2 2 and 2 2

Q.6.x2+2x+2=0

Answer : Given:

X2+2x+2=0

Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

—b +V(b? — 4ac)
2a

X =

—24,/(2)2—(4x1%2)
= 2x1




. —21y/—4
X =
= 2
) —2+2i
X =
= 2
2 2
X = —-+:i1
= 2 2
_x = —1+1

Ans: x=-1+iand x = -1-i

Q.7.2x2=4x+3=0

Answer : Given:

2x>—4x+3=0

Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

_ b+ V(b2 — 4ac)

X =
2a
r = —(—4)1/ (—4)2—(4x2x3)
IR 22
) 44+16—24
_]'_ = ———
= 4
4+
¥ = —
= 4
) 4+24/2i
_]_ —
= 4
4 242,
X =-+—1
= 4 4
x =1+



Q.8.x2+3x+5=0

Answer : Given:

x2+3x+5=0

Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

b+t V(b? — 4ac)

I e
2a
_ —31,/(3)*—(4x1x5)
= 2x1
) —3+4/9-20
l =
= 2
—3+l\."—_11
I fr
= 2
—3+411i
_]'_' =
= 2
3 \."ﬁ.
X = —-x—1
= 2 2
3 J11. LT |
X = —-+ —1I X = ——-——1
Ans 2 2 and 2 2

0.9. Vix? +x+45=0

Answer : Given:

\E};2+x+\/jzﬂ

Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

o —b +V(b? — 4ac)
* = 2a




—1J_r\J|I{1]2—{4>< V534/35)

= 2:5('.,"5
i —1+4/1-20
X = —
= v
—1i'-.-"—_19
X = =
= 245
i —1++/19i
X = p
= 243
1 '\."E
X = ——=x—=1
= 245 2435
s s
= —_ = —
) Y o -.J ) Y o -.J 5 .
X=——+""0i x=-—-2=i
Ans: 10 Z and 10 2

Q. 10.25x2-30x +11=0
Answer : Given:
25x2—-30x+11=0

Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

b+t V(b? — 4ac)

X =
2a

r = —(—30)4,/(—30)2—(4x25x11)
=7 2%25

r = 30+4900-1100
=7 50

] 30+y—200

X = —
= a0

] 30+10y/2i

X =



X = ——IT—
= 50 50
l.,"i. 3 l\.'i
X = — 4+ —1 X=——-——-—=
Ans 3 > and =3

Q.11.8x2+2x+1=0
Answer : Given:
8x2+2x+1=0

Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

—b +V(b? — 4ac)
X =

2a
_ —24,/(2)2—(4=8x1)
= 2xg
) —2+44—37
X =
= 16
—-2+4/-28
X =
N 16
—2+247i
_]_' —
= 1a
2 .\,-'?_
X = ——+t—1
= 16
1 .,‘,-'?_ 1 .\,-'?_
X = —-+ —1 X = ————1
Ans: 8 2 and 8

Q.12.27x?+10x +1=0
Answer :
Given:

27x2+10x+1=0



Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

—b +V(b? — 4ac)
X =

2a
_ —104,/(10)2—(4x27x1)
= 2x27
r = —10++/100-108
= 34
. _ —loty-8
X = ————
= 54
) —104+242i
X = ———
= 54
10 , 242,
X = ——+—
= 54 7 54
- | gy - =
5 y 2 5 y 2
X = —— + —1 = —=——
Ans 27 27 and 27 27

Answer : Given:
2x2—\3x +1 =0
Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

o —b +V(b? — 4ac)
* = 2a

-(—/3)t \J'I(— V3)2—(4x2x1)

X =
= 2x2



y
X =
= 4
V3+y=5
X =
= 4
V31451
x —
= 4
V3 . 4/5.
X = —x+—1
= 4 4
V3 N V3 45,
X = — + —i X = ———i
Ans: 4 4 and 4 4

Q.14.17x?=-8x+1=0
Answer : Given:
17x2-8x+1=0

Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

—b +V(b? — 4ac)

I s
2a
¥ = —(—8)4,/ (-8)2—(4x17x%1)
IR 2x17
8+ 64—61
I fr
= 3
Bt'.,"—_4
_]'_' =
= 34
8+2i
I = @ —
= 34
g 2
X = —x—1
= 347 34
4 1 ) 4 1
X = — ¥y = —— —



Q.15.3x2+5=7x
Answer : Given:
3X?+5=7x
=3x%-7x+5=0

Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

—b + V(b? — 4ac)

I =
2a
Y = —(—7)1y (—7)2—(4%3x5)
IR 2%3
7+/49—60
_]'_' =
= 2]
7H/11
¥ = —
= 2]
7411
¥ = —
= [+
7 11.
X = -+
= 1] 3]
7 11 7 11
x = -+ =i = -——i
Ans: 6 & and 6 &
20
7 i
X" —4x+—=0
Q. 16. 3
Answer : Given:
5 20
3x-—4x + ? =0

Multiplying both the sides by 3 we get,

9x?—12x + 20 = 0



Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

—b +V(b? — 4ac)
X =

2a
¥ = —(—12)4,/(—12)%-(4x9x20)
= 2x9
r = 12+4144-720
=0 18
] 124++/-57€
X = —/——
= 18
12424i
X =
= 18
12 | 24.
X = —t—
= 187 18
2, 4.
X = -+-1
= 3 3
2
x = -+ -1 X = -—<1
Ans: 3 3 and 3 3

Q.17.3x2+7ix+6=0
Answer : Given:

X+ 7ix+6=0

=3x% + 9ix-2ix + 6 =0

_3x(x + 3i) - 2i (x-2) =0

2i

" o 3xD)
:31(14—31) 21(1 :'x:')_ﬂ

(2= -1)

. . 3xi
3x(x + 3i) —2i(x — =
:1(1 1) —2i(x —1)=o



J3x(x +30)—2i(x +3i) =0
(x +30)(Bx—2i) =0

5X+3I=0&3x-2i=0
X
=2>x=31& 3

Ans: x = 3i andx 3
Q.18.21x?>-28x +10=0
Answer : Given:
21x2—-28x+10=0

Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

—b +V(b? — 4ac)
X =

2a
r = —(—28)4,/(—28)2—(4%21%10)
IR 2x21
r = 2844784840
=0 42
] 28+,—56
_]'_ =
. 42
Y = 2842140
=7 472
] 28 2414
¥ = —x
N 42 42
2 yid 2 414
X = -+ — =77t
Ans 3 1" and 3 21

Q.19.x?+13 =4x



Answer : Given:
X2+ 13 =4x
=>x%-4x+13=0

Solution of a general quadratic equation ax? + bx + ¢ = 0 is given by:

—b +V(b? — 4ac)
X =

2a
r = —(—4)4 (—4)2—(4x1x13)
=0 2%1
) 4+ 16—52
_]'_ —
= 2
4+ —36
X = —
= 2
) 416i
_]'_ _ —
= 2
4 6.
X = -+-1
= 2 2
X = 2+ 31

Ans: X =2+ 3i & x = 2-3i
Q.20.x?+3ix+10=0
Answer : Given:
x2+3ix+10=0

=x2 + 5ix-2ix +10=0

:x(x + 55)—25(1'—;) =0

ixi

:x(x + 5£)—2£(1‘—E) =0



o N e 5Xi
:1[14—5;) 2i(x _1):0

_x(x + 5i)—2i(x + 51) = 0
_(x +5D)(x—-2i) =0
=>X+5i=0&x-2i=0
=>X=-5&x=2i

Ans: x=-5i & x=2i

Q.21. 2x2+3ix+2=0
Answer : Given:
2x2+ 3ix+2=0

= 2X2 + 4ix-ix+2 =0

:EI(I + 25)—5(1—%) =0

ixi

:EI(I + Ei)—i(x—ﬁ) =0

_2x(x + zi)—igx—z_—f):o
J2x(x + 20)—i(x + 20) = 0
x+20@2x—-i)=0

=5X+2i=0&2x-i=0
X
=>X=-2i& 2

X
Ans: x=-2iand z



Exercise 5F
Q.1 ¥5-12
Answer : Let, (a + ib)2 =5 + 12i
Now using, (a + b)? = a? + b? + 2ab
= a’ + (bi)2 + 2abi = 5 + 12i
Since i2=-1
~ a2 - b? + 2abi = 5 + 12i

Now, separating real and complex parts, we get

Now, using the value of a in eq.1, we get
2
&
= (E) _ b2 =5
= 36 — b* = 5b2

= b*+5b2 - 36=0

Simplify and get the value of b?, we get,
“ b2=-9orb2=4

As b is real no. so, b’=4

b=2orb=-2



Therefore, a=3 ora= -3

Hence the square root of the complex no. is 3 + 2i and -3 -2i.

Q. 2. =7 =24
Answer : Let, (a + ib)? = -7 + 24i

Now using, (a + b)? = a? + b% + 2ab
= a2 + (bi)? + 2abi = -7 + 24i
Since i? = -1

= a2 - b2 + 2abi = -7 + 24i

Now, separating real and complex parts, we get

Now, using the value of a in eq.1, we get
()
;‘ﬁ. JR—
b/ —p2=-7

= 144 - b4 = -T2

= ba_7p2.144=0

Simplify and get the value of b?, we get,
= p2=-90rb?=16

As b is real no. so, b =16

b=4 orb=-4



Therefore, a= 3 or a= -3

Hence the square root of the complex no. is 3 + 4i and -3 -4i.

. V3.
Answer : Let, (@a+ib)?=-2+2""|
Now using, (a + b)? = a? + b% + 2ab
=)
= a2 + (bi)? + 2abi = -2 + 2V 3
Since i? =-1
=
= a2 -2 + 2abi = -2 + 2V 9

Now, separating real and complex parts, we get

Now, using the value of a in eq.1, we get

= 2
= (%) _pos

= 3 _pt=-2p2
= ba_pp2 39
Simplify and get the value of b?, we get,

= p2=-1orb2=3

As b is real no. so, b2=3



2 Y
b=Y3orp="V3

Therefore, a= 1 or a=-1
V3 V3.
Hence the square root of the complexno.is1+ *“iand-1-""i.

0.0 el

. V3.
Answer : Let, (@+ib)>=1+4""i

Now using, (a + b)> = a? + b% + 2ab

-
= a2 + (bi)2 + 2abi = 1 + 4V 3i

Since i? =-1

-
= a2 _p2+2abi=1 + 4V 5]

Now, separating real and complex parts, we get

Now, using the value of a in eq.1, we get

=, 2
= (3 Ly

= 12 —b* = p2

~ b4+b2-12=0

Simplify and get the value of b? , we get,



“ p2=-40rb2=3
As b is real no. so, b?=3

3

b=" 3

orb=""

Therefore, a= 2 or a= -2

[2 [2
+ V3 2.3

Hence the square root of the complex no. is 2 i and

Q.5 ¥
Answer : Let, (@+ib)2 =0+

Now using, (a + b)2 = a2 + b? + 2ab

= a2+ (bi)2+2abi= 0+

Since i2=-1

= a2-p2+2abi=0+i

Now, separating real and complex parts, we get

Now, using the value of a in eq.1, we get
()
;‘ﬁ. JR—
2/ _p2=0

=1-4p*=0

= 4p2=1

Simplify and get the value of b? , we get,



)
o

2 =

As b is real no. so, b?=3

M'I|"'

1
b=vZorb= V

1

1
Therefore , a= vZ or a= -v¥2

Hence the square root of the complex no. is ¥2 + V2j and V2 - V3,
Q.6.V4
Answer : Let, (a + ib)?2 =0 + 4i

Now using, (a + b)? = a? + b? + 2ab

= a2 + (bi)2 + 2abi = 0 + 4i

Since i? =-1

= a2 - b2 + 2abi = 0 + 4i

Now, separating real and complex parts, we get

Now, using the value of a in eq.1, we get

= (%)z_bzzo

= 4-p*=0



= bt=4

Simplify and get the value of b? , we get,
= ph2=-20rb2=2

As b is real no. so, b2=2

b= "2

Therefore , a= or a= -

o 9 fo 2
Hence the square root of the complex no. is ¥ 2 V2 ang V2 V2

0.7 A

. V7.
Answer : Let, (@+ib)?=3+4""|

Now using, (a + b)> = a? + b? + 2ab

-
= a2 + (bi)2 + 2abi = 3 + 4V 7|

Since i?=-1

-
= a2-p2+2abi=3+4V/]

now, separating real and complex parts, we get

Now, using the value of a in eq.1, we get



= 2
> (39 _pe-s

= 12 — b* = 3b2

= b*+3b2-28=0

Simplify and get the value of b?, we get,
= p2=-7Torb2=4

as bis real no. so, b?=4

b= 2 or b= —2

=

=
Therefore , a= ¥ 7 ora=-V7

T T
Hence the square root of the complex no. is +2iand-"" -2i
Q. 8. 16— 30i
Answer : Let, (a + ib)? = 16 -30i
Now using, (a + b)? = a? + b? + 2ab
= a2 + (bi)? + 2abi = 16 - 30i
Since i? =-1
= a2 - b2 + 2abi = 16 - 30i

Now, separating real and complex parts, we get

= a2-b2=16...c......... eq.1
= 2ab=-30........ eq.2

15
IR



Now, using the value of a in eq.1, we get

1512
= (_?) —b2=16
= 225 _pi=16p2

~ b4 +16b2 - 225= 0

Simplify and get the value of b? , we get,
~ b2=-250rb2=9

As b is real no. so, b?=9

b=3 or b=-3

Therefore, a= -5 or a=5

Hence the square root of the complex no. is -5 + 3iand 5 - 3i.
Q.9. =4 -3

Answer : Let, (@+ib)?=-4 - 3i

Now using, (a + b)> = a? + b% + 2ab

= a2 + (bi)2 + 2abi = -4 -3i

Since i? = -1

= a2- b2 + 2abi = -4 - 3i

Now, separating real and complex parts, we get

“a2-p2=-4.... eq.1

= 2ab=-3....... eq.2
_3

=;'a: 2b



Now, using the value of a in eq.1, we get

=~ (3) e

= 9 _ 4b* = -16b2

= 4b%-16b2-9=0

Simplify and get the value of b? , we get,

| I =]

“ p2=20rp2=-2

[ Y =]

As b is real no. so, b? =

3 3
b= V2 or b= -vZ2

1 =

1
- x-"i

%]

Therefore, a= ora="V

1 3 1 3
'.,-'E \,E '.,-"5 - '.,-"E

i and

+ I

Hence the square root of the complex no. is -
Q. 10. 4=15-8i

Answer : Let, (a + ib)? =-15 - 8i

Now using, (a + b)? = a? + b? + 2ab

= a2 + (bi)2 + 2abi = -15 -8i

Since i2=-1

= a2 - b2 + 2abi = -15 - 8i

Now, separating real and complex parts, we get



Now, using the value of a in eq.1, we get

= () o

= 16 — b* = -15b2

= b*-15b2- 16=0

Simplify and get the value of b? , we get,
~ b2=160rb2=-1

As b is real no. so, b? =16

b=4 or b= -4

Therefore, a=-1ora=1

Hence the square root of the complex no. is -1 + 4i and 1 - 4i.
Q. 11. 4—11 —60i

Answer : Let, (a +ib)? =-11 - 60i

Now using, (a + b)> = a? + b% + 2ab

= a2 + (bi)2 + 2abi = -11 - 60i

Since i?=-1

= a2 - b2 + 2abi = -11 - 60i

Now, separating real and complex parts, we get



Now, using the value of a in eq.1, we get

- (3 g

= 900 — b* = -11b2

= b*- 11b? - 900= 0

Simplify and get the value of b?, we get,
~ b2=136 or b2 =-25

as b is real no. so, b? = 36

b= 6 or b= -6

Therefore , a=-50ra=5

Hence the square root of the complex no. is -5 + 6i and 5 — 6i.

Q. 12, ¥7-304=2

. V2.
Answer : Let, (@+ib)?=7-30" i
Now using, (a + b)> = a? + b% + 2ab
)
= a2 + (bi)?2 + 2abi = 7 - 30V 2i
Since i? =-1
5
= a2 b2 + 2abi = 7 - 30V i

Now, separating real and complex parts, we get



Now, using the value of a in eq.1, we get

(15\5)2
=
b —b%2=7

= 450 — b* = 7b?

= b4+ 7b2? - 450= 0

Simplify and get the value of b? , we get,

=~ p2=-250rb2=18
As b is real no. so, b?2 =18

_ 31.,@ —3\.,@

b or b=

Therefore,a=50ra=-5

3\,@-

=
Hence the square root of the complex no. is 5 + 3V 2i and -5 - I

Q.13. -8

Answer : Let, (a +ib)>=0 - 8i
Now using, (a + b)? = a? + b? + 2ab
= a2 + (bi)? + 2abi = 0 - 8i

Since i2=-1

= a2-b2 +2abi=0 - 8i

Now, separating real and complex parts, we get



Now, using the value of a in eq.1, we get
2
4
= (_ E) _ b2 =0
= 16-b*=0
= b*=16
Simplify and get the value of b?, we get,
= b2=-40rb2=4
As b is real no. so, b?2=4
b=2 or b= 2
Therefore ,a=-2 ora=2

Hence the square root of the complex no. is -2 + 2i and 2 - 2i.
Q. 14. V1-i

Answer : Let, (@+ib)?=1-i

Now using, (a + b)> = a? + b% + 2ab

= a2+ (bi)2+2abi=1—|

Since i?=-1

~ a2-b2+2abi=1-i

Now, separating real and complex parts, we get



Now, using the value of a in eq.1, we get
(-3)
:. — —
2b) _p2=1

= 1 — 4b% = 4b?

= 4b* + 4b2 -1= 0

Simplify and get the value of b?, we get,

—4 1432
—4 + 442

As bisreal no.so,b?= 8

—1++2
h2= 2

—1+42 —1 +42
b= 2 orb=-N ?

1+ \-'IE 1+'\\§

Therefore ,a=-¥ 2 ora= 2

J1+'.,-"§ J—1+-.,-'§
Hence the square root of the complex no. is 2 4 2

J1+'.;'§ J—1+\-'§
andV 2% - 2

Exercise 5G



1

=8
Q. 1. Evaluate 1 .

1
Answer : we have, i"®

1
(14)19_ j2

We know that, i* = 1

1
= 119 i2

Q. 2. Evaluate (i +i70 + {9 + {101 4 j104),
Answer : We have, i®7 + {70 + {91 + j101 4 j104
= (i) 140 + (i4)17.02 + (i4)22.1% + (i%)5.i + (i4)%6
We know that, i* =1
= (L)W + (DI + (1)22.08 + (1)25.0 + (1)28
Si+i2+id+i+l
=i-1-i+i+1
=i
Q. 3. Evaluate

{180 ;178 L 2176 (174, 1172

1 +1 1

17 . . . 162
;170 168 166 _.164 162




Answer :

(ilED+iLTE+iL?ﬁ+il?4+ilTZ)

s L7044 3168 33166 4 164 35162
We have’ 1 +1 +1 +1 +1

ilBD_I_ il'}'B_I_il'}'ﬁ_l_il?ﬂl‘_'_il?Z
j170 4 {168 4 j166 | j164 1 j162

(9% + ((9)*.12 + (i)* + ((D)B.2 + (I8
(i4)42.12 + (14)%2 + (i4)41.i2 + (i%)41 + (i4)40, 12)

(1)4: + [:1)4‘4‘ 12 + (1)4-4‘_'_ [:1)4‘3 12 + (1)4‘3
(1)4‘2 iz + [:1)4‘2 + (1)4‘1 i2 + [:1)4‘1_|_ (1)40 12)

iZ+1+i2+1+12

l—l—i-l—l—i-l)
1+1—-1+1-1

(
(
ooty
(
(

=)
1
=-1

Q. 4. Evaluate (i —j4n-1)

Answer : We have, i1 — j4n-1

= inj - jén il
= () "i- (@) it
= () "i-(@)n it

=i-it



11
i

—2 i
=— X

i i
20 2

R
=2i

(v36 x+-25)

Q. 5. Evaluate -

36 % —
Answer : We have, (“’ 36 Xy 25)

= 6x v—1x25
= 6 x (V=1 x/25)

= 6x(V=1x5)

= 6x5i = 30i

Q. 6. Find the sum (i"+ i"*1 + i"*2 + {"*3) where n N.
Answer : We have i"+ jn*1 4 jn+2 4 jn+3

=i+ i+ 2 + i3

=in (1+i +i% + i%)

=N +i-1-)

=i"n(0)=0

Q. 7. Find the sum (i +i? + i3 +i% +.... up to 400 terms)., where n N.



Answer : We have, i +i2 + i +i* +.... up to 400 terms

We know that given series is GP where a=i, r =iand n = 400

i a(1-r1)

Thus, 1-r
i(1—(i)*%9)
N 1—1i

1(1 - (1))
1-—1

(117 .
=T 1 U=l
i(1—1)
11

Q. 8. Evaluate (1 +i%0 + {20 + {30),
Answer : We have, 1 + {10 + 20 + {30
=1+ (i4)2_i2 + (i4)5 + (i4)7.i2

We know that, i* =1

=1+ (122 + (1)° + (1).i2
=1+i2+1+2

=1-1+1-1

=0
41, 1
(i +3)
Q. 9. Evaluate: L

(i + )
Answer : We have, 7t
=40 =i

i7l= i68 . i3 - _i



Therefore,

71 [
1 2 1
41
i +_—)=——_><-
( 71 i i
1 21
41 -
(4 7)= -z =2

[1—1"
1-1

Q. 10. Find the least positive integer n for which

(-
Answer : We have, ‘1-i

1+i 1+i 1+i
= T X
Now, 1-i 1-i 1+i
(1+1)?
Tz _ ;2
1% + 2i + i
1-(-1)
1+2i—1
B 2

=i

. 11
(E) = (i)™ = 1 = nis multiple of 4

=~ The least positive integer n is 4

Q. 11. Express (2 = 3i)%in the form (a + ib).



Answer : We have, (2 — 3i)3
=283-3x22x3i-3x2x(30i)2-(3i)3
=8 —36i + 54 + 27i

=46 - 9i.

('3—16)('3—\/’5)
(V3 ++2i)- (V321

7'in the form (a + ib).

Q. 12. Express

{3 +]"\."_5}I{3 —]"\."g}l

Answer : We have, (V3+2i)-(v3-v2i)

2

(3)%— (iv5)

= ~ (a+b)(a—b) = a? —b?
1.-@4-\.-@—\-@-#\.@[ ( )( ) ]

_9+5 \2i

_2\.-' _2

S|
N

—_—

3-y—16
Q. 13. Express 1—V=2 in the form (a + ib).

3—/—16

Answer : We have, 1-V-2

We know that V-1 = i

Therefore,



3—vV—16 3—4i
1—+v—9 1-3i

3—v—16 3_4£><1+3£
1—+v—9 1-3i 1+3i

3—V—16 3+9i—4i—12i’
1-v=9  (1)2-(30)?

3-V=16_15+5i 15 5i 3 1.
1-v—9 1+9 10 10 2 2

Hence,

Q.14. Solveforx: (1—-i)x+ (2 +i)y=1-3i.
Answer : We have, (1 -i)x+ (1 +i)y=1-3i
= X-ix+y+y = 1-3i

= (X+y)+i(-x+y) = 1-3i

On equating the real and imaginary coefficients we get,
= x+y =1 (i) and —x+y = -3 (ii)

From (i) we get

x=1-y

Substituting the value of x in (ii), we get
-(1-y)+y=-3

= -1+y+y =-3

= 2y = -3+1



>y=-1

= x=1-y = 1-(-1)=2

Hence, x=2andy = -1

Q. 15. Solve for x: x2=5ix =6 = 0.
Answer : We have, x? - 5ix—6=0
Here, b%-4ac = (-5i)?-4x1x-6

= 25i2+24 = -25+24 = -1

X =
Therefore, the solutions are given by

bi+1
X =

2x1

bit+i
X =

2

Hence, x= 3iand x = 2i

1

3+ 4
Q. 16. Find the conjugate of (‘ 41} :

1

Z ,
Answer : Let 3+4i

1 ><3_4i 3 — 4i
3+4 3—41 9+ 16

3 4
=25 25

__ 3 4
= 2= 557 25"

Q.17.1f z=(1 =), find z1.



Answer : We have, z=(1-1)
=Z=1+1i
= z|?=(1D?*+(-1)2=2

=~ The multiplicative inverse of (1 — i),

. Z 1+i
z = — =

|z 2

1 1
z7l= —+—i

2 2

(v5 +3i)

Q.18.Ifz= ~, find z1.

_ c :
Answer : We have, £ = (V5+31)
=Z = (V5—31)

= 212 = (V5) + (3)?

=5+9=14
= :
- The multiplicative inverse of (V5 +3 1),
-1 E \"I'E_ 31
Z == =
|z|2 14
Al £+ 3_1
14 14
(2)
Q. 19. Prove thatarg (z)+arg* ~ =0

Answer : Let z =r(cosB + i sinB)

= arg(z) =0



Now Z = I(cosb — isin6) = r(cos(—6) + isin(—9))

= arg(z) = —6
Thus, arg (2) +arg(i) =0-6=0
Hence proved.

3w

Q.20.1f|zl=6and arg (z)= <4 ,find z.

3T

Answer . We have, |z| =6 and arg (z) = 4
Let z =r(cosB + i sinB)

We know that, |z| =r=6

R

Andarg (z)=06= 4

. 6 (casa—ﬂ +i 51113—11)
Thus, z = r(cos + i sinB) = 4 4

Q. 21. Find the principal argument of (-2i).
Answer : Let, z = -2i

Let 0 = rcosB and -2 = rsin6

By squaring and adding, we get

(0)? + (-2)? = (rcosB)? + (rsinB)?

= 0+4 = r?(cos?0 + sin?0)

=>4 =12

=>r=2

~ cos6= 0 and sin6=-1



Since, 8 lies in fourth quadrant, we have

Since, 0 € (-1r 11 ] it is principal argument.

Q. 22. Write the principal argument of (1 + i\E )2.

2
Answer : Let, Z = (1+1V3)

= (D% + (iV3)" +2V3i
=1—1+2v3i

z =0+ 2+/3i

Let O = rcosB and 213 = rsin®
By squaring and adding, we get
(0)2 + (2V3)2 = (rcosB)? + (rsinB)?
= 0+(2V3)? = r2(cos20 + sin20)
S(2V3)2 = 12

=>r=2v3

=~ cosB= 0 and sinB=1

Since, 0 lies in first quadrant, we have

0 =—
2

Since, 0 € (-1 ,11 ] it is principal argument.
Q. 23. Write =9 in polar form.

Answer : We have, z=-9



Let -9 =rcosB and 0 = rsin6

By squaring and adding, we get
(-9)? + (0)? = (rcosB)? + (rsinB)?
= 81 = r(cos?0 + sin?0)

=81 =r2

=>r=9

~cosB= —landsinB =0
=0=m

Thus, the required polar form is 9(cos Tr+i sin 1)
Q. 24. Write 2i in polar form.
Answer : Let, z = 2i

Let O = rcosB and 2 = rsin®

By squaring and adding, we get
(0)? + (2)? = (rcosB)? + (rsinB)?
= 0+4 = r?(cos?0 + sin?0)

>4 =12

>r=2

= cosB= 0 and sinB=1

Since, 6 lies in first quadrant, we have

2 (cos () n(2)

Thus, the required polar form is

Q. 25. Write =3i in polar form.



Answer : Let, z = -3i

Let 0 = rcosB and -3 = rsin6

By squaring and adding, we get
(0)? + (-3)? = (rcosB)? + (rsinB)?
= 049 = r?(cos?0 + sin?0)

=9 =2

=>r=3

=~ cosB= 0 and sinB6=-1

Since, 8 lies in fourth quadrant, we have

3 (ms (57) +1sin @_ﬂ))

Q. 26. Writez = (1 —1i) in polar form.

Thus, the required polar form is

Answer : We have, z= (1 -1)
Let 1 =rcosB and -1 =rsin6

By squaring and adding, we get
(1)? + (-1)? = (rcosB)? + (rsinB)?

= 1+1 = r?(cos?0 + sin?0)

=2 =12
=>r=12
60— L andsing— —
S COSD = — and sing = —
V2 V2

Since, 0 lies in fourth quadrant, we have



V2 (ccrs (—E) + isin (— E))

Q.27. Writez=(-1+ i"E ) in polar form.

Thus, the required polar form is

Answer : We have, z= (-1 + i’\E)
Let -1 = rcosB and V3 = rsin@

By squaring and adding, we get
(-1)? + (N3)2 = (rcosB)? + (rsinB)?

= 143 = r?(cos?0 + sin?0)

=>4 =12

=>r=2

~ cosO = > and sin@ =

-
| G

Since, 0 lies in second quadrant, we have

2m . . 2T
) 2 (ms— + 15111—)
Thus, the required polar form is 3 3

T
Q.28.1f |[z|=2and arg (z) = 4 , find z.
T
Answer : We have, |z| =2 and arg (z) = 4 ,

Let z =r(cosB + i sinB)



We know that, |z| =r =2

. 2 (i:l::vsE +i sinE)
Thus, z = r(cosb + i sinB) = 4 4



