Now, using the value of a in eq.1, we get

2
o ' JTI
= 16 — b* = -15b2
= b*-15b2- 16=0
Simplify and get the value of b? , we get,
= b2 =16 or b2 = -1

As b is real no. so,
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b=4 or b=-4
Therefore, a= -1

Hence the square roo

Q. 11. J-11 - 60i

Answer : Let, (a + ib)2=-11 - 60i

omplex no.is -1 +4iand 1 - 4i.

Now using, (a + b)2 =a2 + b? + 2ab
= a2 + (bi)2 + 2abi = -11 - 60i
Since i2 =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

2
= (_?) —b2=-11

= 900 — b* = -11b2

= b* 11b2- 900= 0

Simplify and get the value of b2, we get,
= b2 =36 or b2 =-25

as b isreal no. so, b
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b=6 or b=-6
Therefore , a=-51

Hence the square root©

Q. 12. 7—30«.’—_2

omplex no. is -5 + 6i and 5 — 6i.

Answer : Let, (a+ib)2=7 - SO‘Ei
Now using, (a + b)2 = a2 + b? + 2ab
= a2+ (bi2 +2abi=7 - 3o'ﬁi
Since i =1

=’a2—b2+2:abi=7—30\(§i

Now, separating real and complex parts, we get



Now, using the value of a in eq.1, we get

2
i

= 450 — b* = 7b?

= b%+ 7b2 - 450= 0

Simplify and get the value of b? , we get,

= p2=_250rb2=18

As b is real no. so

V2

or b=

class24

Therefore , a= 5 or

3V2 g -5.3V2;,

Hence the square root of the complex no. is 5 +

Q.13. -8

Answer : Let, (a +ib)?2=0 - 8i
Now using, (a + b)> = a? + b? + 2ab
= a2 + (bi)2 + 2abi = 0 - 8i

Since i2 = -1

= a2-b2+2abi=0 - 8i

Now, separating real and complex parts, we get



a?-b2=0.ccceennnnn... eq.1
= 2ab=-8........ eq.2
..
= 3= b

Now, using the value of a in eq.1, we get
(=
: ——
b s bz =)

=16-b*=0

= bt=16

Simplify and get the value of b2, we get,

“b2=-dorb2=4
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As bisreal no. s

b=2 orb= 2
Therefore , a=-2ora=2

Hence the square root of the complex no. is -2 + 2i and 2 - 2i.
Q. 14. V1-i

Answer : Let, (a+ib)2=1-i

Now using, (a + b)2 =a2 + b? + 2ab

= a2+ (b2 +2abi=1—i

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

2
= (_z_lb) _b2=1

= 1 _ 4b% = 4b2

= 4b*+4b2-1=0
Simplify and get the value of b2, we get,

-4 132
= p2= 8
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As b is real no. so,

-1 442
b2= 2
-1 442 -1+42
b= E orks 4
1442 1442
Therefore , a= - 2 pra= .

_Jl +4/2 J—l +4/2
Hence the square root of the complex no. is 2 4 2

J1+\/§ J—-1+\/§
and 2 2

Exercise 5G



1

.78
Q. 1. Evaluate 1 .

1
Answer : we have, i"®

1
= (i)1.2
We know that, i* =1

1
g 119, j2

1SS2
) |/ yclass24

01 4 101 4 {104

Answer : We have,
= (i()14.0 + (191702 + (14228 + ([4)2.i + (i)
We know that, i* = 1

ST HEPP2 (2P 0P 2 ()P
=i+i2+B+i+1

=j-1-i+i+1

=j

Q. 3. Evaluate

i180 . ;

il'?O +i

174 . -172
178 1?6_'_11?4_‘_11!,.
2

166 e i164

+1

168

+1 0



Answer :

i180+i178+i176+i174+i172)

3170.3:168 1 ;166 3164 ;3162
We haVE, 1 +1 +1 +1 +1

ilBO + i173 + i176 4 i174 3 i172
= i170 4 168 4 j166 4 j164 4 j162

(i4)45 o (i4)44.12 e (14)44 i (14)43'12 4 (i4)43
(i4)42. iz + (i4)42 + (i4)41.i2 + (i4)41 + (i4)40. 12)

(D22 + (1)*2 + (D12 + (D*1 + (1)*0.i2

( (0™ HAFT +E0 T 0™ )

class24

Q. 4. Evaluate (i1 - j41)

Answer : We have, 4" — j4n-1

= i j - jn 1

= (i) "i- (4" i
= (1)Mi- (1) i
=i

.



_ =l=1
S

-2 i
= — X -

i i
21 -2
T2 -1
=2

(V36 xv/-25)

Q. 5. Evaluate .

(V36 V-25)

Answer : We have,

= 6 X
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6 x (V=1 x
= 6x (V=1x5)

= 6xbi = 30i

Q. 6. Find the sum (i"+ i™*! + ™2 + {"*3) where n N.
Answer : We have i"+ "1 + 72 4 jn*3

=i P P2

=1+ T+2+F)

=in (1 +i-1-i)

=i"(0)=0

Q. 7. Find the sum (i +i? + i® + i4 +.... up to 400 terms)., where n N.



Answer : We have, i +i? + i+ i* +.... up to 400 terms

We know that given series is GP where a=i, r=iand n =400

_ a(1-r")
Thus, 1-r
(1~ (")
T 1-—1
B 1(1 _ (i4)100)
- 1—1
s 1(1 — 1100) [ i4 _ 1]
s [rits
i(1-1)
T

Q. 8. Evaluate (1
Answer : We ha meg4 30
=1 + (212 + (i)
We know that, i4 = 1

=1+ (122 + (1)5 + (1).12
=1 # 2 +1+ P
=1-1+1-1

=0

41 , 1

l e
Q. 9. Evaluate: ( f“).

( 41 i)
Answer : We have, 174
A UM S

i?‘l = i68 . i3 -

class24



Therefore,

1+i)"
( . - 1
Q. 10. Find the least positive integer n for which =1

Answer : We hay,
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1 _ 14
Now, 1—i  1-i

(1 +1)?
T 1212

_12+Zi+i2
T 1-(-1)

1421
T2
=i

(E) = (i)™ = 1 = nis multiple of 4

= The least positive integer n is 4

Q. 11. Express (2 - 3i)3 in the form (a + ib).



Answer : We have, (2 — 3i)*
=23_3x22x3i-3x2x (32— (3i)?
=8 —36i + 54 + 27i
=46 - 9i.

(3+14F)(s )
(V3 +21) (V3 -+2i)

Q. 12. Express in the form (a + ib).

(3+iV5)(3-iV5)
Answer : We have, (V3+V21)-(v3-2i)

3)2 - (iv5)’
- \(55- \)/ﬁ—(v"gl-\/ﬁ [~ (@a+b)(a—b) = a? —b?]

L Ve class24
B 14+/2i
2(va)’

7V2i
==

—-7V2i
-

3-/-16
Q. 13. Express 1~V—9 in the form (a + ib).

3—\/—_16
Answer : We have, 1-V-2

We know that V-1 =i

Therefore,



3-V-16 3—4i
1-v—9 1-3i

3—-+v—16 3—4ix1+3i
1—-v=9 1-3i 1+3i

3—V=16 3+9i—4i—12i°
1-v=-9  (1)2-(3i)?

3—V—16 15+5i 15+5i 3+1,
1-v=9 1+9 10 10 2 2

Hence,

Q. 14. Solve for » i)y=1—3'b|q8324

Answer : We have yy=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

Xx=1-y

Substituting the value of x in (ii), we get

{1 F)F=3

==1Hyty =-3

= 2y = -3+1



=>y=-1

= x=1-y = 1-(-1)=2

Hence, x=2 and y = -1

Q. 15. Solve for x: x2 - 5ix -6 =0.
Answer : We have, x2—5ix—6=0
Here, b%-4ac = (-5i)%-4x1x-6

= 25i%+24 = -25+24 = 1

X =

Therefore, the solutions are given by

biti
X =

2x1

5iti
X =

2

Hence, x= 3i and

1

Q. 16. Find the conjugate of (3 - 41) .

1

Z= —

Answer : Let 3+4i

1 3—4i 3—4i
3+4i 3—-4i 9+ 16

3 4
=25 25
3 4
= gE Taxt

Q. 17.1fz = (1 - i), find .

i e

2X1

class24



Answer : We have, z=(1-1)
=zZ=1+i
= |z = (D?+(-1)* =2

= The multiplicative inverse of (1 —1i),
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- The multiplicative inverse of (V5+3 1)1

. I +5-31
y A — —3
|z|2 14
L_¥5.3
2 = 7414

z)
Q. 19. Prove that arg (z) + arg( =0
Answer : Let z = r(cosB + i sinB)

= arg(z)=6



ko r(cos® — isin®) = r(cos(—0) + isin(—0))
= arg(z) = -6

Thus, arg (z) +2T8(Z) =g -9 =0
Hence proved.
3n
Q. 20.If |z| =6 and arg (z) = 4 , find z.
3n
Answer : We have, |z| =6 and arg (z) = 4
Letz =r(cosB + i sinB)

We know that, |z| =r =

class24

Andarg (z)=96 =

3m . 3™
o os—+1i sm—)
Thus, z = r(cosb + i sinB 4 4

Q. 21. Find the principal argument of (-2i).
Answer : Let, z=-2i

Let O = rcosB and -2 = rsinB

By squaring and adding, we get

(0)2 + (-2)2 = (rcosB)? + (rsinB)?

= 0+4 = r%(cos?6 + sin?0)

=24 =12

=>r=2

-~ cosB= 0 and sin6=-1



Since, 8 lies in fourth quadrant, we have

i1
=3

Since, 8 € (-r, 1 ] it is principal argument.

Q. 22. Write the principal argument of (1 + i\”g ).

Answer : Let, 2 = (1+ i‘g)z
= (12 + (V3)" +2V3i
=1—1+2V3i
z=0+2V3i

Let 0 =rcosB and 2
By squaring and Wﬂiﬂlegql
(0)2 + (2V3)2 = (rco

= 0+(2V3)? = r’(cos?8 + sin?6)
=(2V3)2 =2

=>r=23

= cosB= 0 and sinB=1

Since, 8 lies in first quadrant, we have

Since, 8 € (-r, ] it is principal argument.

Q. 23. Write -9 in polar form.

Answer : We have, z=-9

class24



Let -9 = rcos6 and 0 = rsinB

By squaring and adding, we get

(-9)2 + (0)2 = (rcosB)? + (rsinB)?

= 81 = r’(cos?8 + sin’B)

=81=r?

=>r=9

~cos@= —landsinB =0

S0=n

Thus, the required polar form is 9(cos 1T+i sin 1)

Q. 24. Write 2i in polar form.

Answer : Let, z=
Let O =rcosB an CI05524
By squaring and
(0)? + (2)? = (rcosB)? + (rsinB)?
= 0+4 = r?(cos?6 + sin?0)

=24 =12

=>r=2

-~ cosB= 0 and sinB=1

Since, 8 lies in first quadrant, we have

e_‘rr
-

2 (cos () + n(2)

Thus, the required polar form is

Q. 25. Write -3i in polar form.



Answer : Let, z = -3i

Let O = rcosB and -3 = rsin6

By squaring and adding, we get
(0)2 + (-3)2 = (rcosB)? + (rsinB)?
= 0+9 = r’(cos?0 + sin’B)
=29=r?

=T=3

= cosB= 0 and sinB=-1

Since, 8 lies in fourth quadrant, we have

Q. 26. Write z = (
Answer : We have, z=(1-1)
Let 1 =rcosB and -1 =rsinB
By squaring and adding, we get
(1)2 + (-1)2 = (rcosB)? + (rsinB)?
= 1+1 = r%(cos?6 + sin?0)
=22=r?

= r=12

1
=~ c0s6 = — and sin® = —

V2 V2

Since, 8 lies in fourth quadrant, we have



V2 (cos (—E + isin (—E))

Thus, the required polar form is
Q. 27.Writez=(-1 + i‘\[3_ ) in polar form.

Answer : We have, z= (-1 + i\'/g )
Let -1 = rcos® and V3 = rsin®

By squaring and adding, we get
(-1)2 + (V3)2 = (rcosB)? + (rsinB)2

= 1+3 = r%(cos?6 + sin?0)

=>4 =2
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=>r=2

-1
& 0080 = > an

Since, 8 lies in second quadrant, we have

2T

B =mn— ?

w| A

2% o BN
) 2 (cos— + isin—
Thus, the required polar form is 3 3

T

Q.28.If |z| =2 and arg (2) = 4 , find z.

E S -

Answer : We have, [zl =2and arg (z) = T,

Let z =r(cosB + i sinB)



We know that, |z| =r=2
b
Andarg (z)=08= 4

. 2(cos£+isin3)
Thus, z = r(cosB + i sinB) = 4 4

class24




