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Complex Numbers & Quadratic Equations

EXERCISE 5& PAGE: 153

Q. 1. Evaluate:
(Dilg
(ii) i%?

(ii) 1373,

Solution: We all know that i = V(-1) .

4
And ! =1

sdn+1

i =i (where n is any positive integer )

dn+2

- = -1

(4443

_ i4n+3

i*7*3 50 the solution would be simply — i

Since it is of the form

19 :
Hence the value of 1~ 157 1,
iy L-H.8 = 12

= 14:!(15+2

=2 it =—1

.o - . An+2
50 itis of the form i S0 its solution would be -1
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__ 3373

= 142( 93+1

=dn+1
So, it is of the form of 1 so the solution would be .

Q. 2. Evaluate:

. (—\/—_1)192

. (\/__1)93

(ﬂ)3m.

(iii)
- v—1so0

Solution: Since

| (\/__1)192
(i) L.H.S. =

= i1

= i4>(48 =1

:4m
Since it is of the form ! = 1 so the solution would be 1

(i) L.H.S.= (\/__1)93

= 14KEE+1
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=4n+1
Since it is of the form of ! =i so the solution would be simply i.

(i) L.H.S = (\/__l)m

= i4>€?+2

i4-n+2

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

Q. 3. Evaluate:
(|) i—50
(i) i
(ii) i-232,
_ :-50
Solution: (i) L-H-5-=1
o {~4x1342
= i4-n+2
= -1

i4l‘l+2 .
so the solution would be -1

Since it is of the form
_ :—9
(”) L.H.S._ ].

., jm4x3+3

sdn+3
Since it is of the form of ! so the solution would be simply -i.

(iii) L.H.S.= i~*¥
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sy j—4%33+1

= i4n+1

=il=i

. . -4n+l1 ) _
Since it is of the form 1 . So the solution would be i

Q. 4. Evaluate:

41 1 ]

1 +—=

-71
(i) [ L/

Solution:

|
ity

: i) 41 -7

(|) . 4=1"41

— i4><l|:|+l+i—4><13+1 An+l

=)

(Since

1,:1

= 1 +1

— 2
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— i4><13+1 + i—4><14+3 (Since i4n+1:i

— il +4° (As = -1)

— 0

53 1
Hence, * '/ -p

Q. 5. Provethat 1 +i?2+i*+i®=0
Solution: LH.S.=1+i?+i* +i

To Prove: 1 +i2+i*+i%5= 0
— 2
1+(-1)+1+1

_ -dn
Since, 1 =1
(Where n is any positive integer)

— i4n +2

=i’ =-1

—1+-1+1+-1=0

>LH.S=RH.S

Hence proved.

Q. 6. Prove that 6i%° + 5i33 - 2i15 + 6i*8 = 7i.
Solution: Given: 6i°° + 5i33 — 2i15 + 6{*8

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

= @j4x12+2 4 Gj4x8+1 _ 0jax3+3 4 @jdx12
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—6i2 + 5il — 23+ 6i°
= _-6+5i+2i+6

= 7i
—LHS=RHS

Hence proved.

1 1 N 1 1
i 203 4
Q. 7. Prove that 1 1 1 =0.
Solution:
1 1 N 1 1
T2t TT
Given: 1 1 1 1
1 1 N 1 1
TTatE T
Toprove: 1 1 1 1 =0.

= LH.S. =il—j2+i3_j4
T jAx143 _ [4x142 4 j4x1+3 _ j4x1

] -dn
Since 1 =1

— i4n+l -

j i4ﬂ+2 — _1

-4n+3

—

So,

— il—i2+i3—1
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= i+1-i-1

=0

=>L.H.S=R.H.S

Hence Proved
Q. 8. Prove that (1 +i%%+i20+i%) is areal number.
Solution: L.H.S = (1 +i0+ 20 + {30)

A4 2 4x5 .4

4dn

Since —1 1

— i4ﬂ+1 _i

— i4ﬂ+2 :_1

-4n+3

—

_q4 it + 1402

=1+-1+41+-1
=0, which is a real no.

Hence, (1 + %+ %9+ i%9) is a real number.

46
iﬂ—[tlJ
1.

Q. 9. Prove that ' =2i.

.46
ill_[l]

2

Solution: L.H.S.=
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{i4><5+1 4242 }2

, -4n
Since 1 =1

fi+1)7

2
a+b 2, 12
Now, applying the formula( ) -a“+ b+ 2ab

it +1+ 21
=-1+1+2i
=2i
LH.S=RH.S

Hence proved.

3
{1 . 2—}
Q. 10. 1 =2(1-i).
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14 w42

, 3
" 1—4><?+3}

= |
. 4n
Since 1 =1

i4n+1 _

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

We have,

.2 .
LT +31+1)

i+3-3i-1
= 2(1-i)
LH.S=R.H.S

Hence proved.

1

1_ ]
Q. 11. Prove that (1 —1i)" [ # =2"for all values of nN
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1—=

-
Solution: LH.S = (1-1i)" 1

(1-i)" (1-i7+13 )n

1n

(1-1)" (1-7)

. =An+3 ]
Since, 1 L=

(1) ()

Applying a"b® = (ab)

(i)

(-5

=2"

LHS=R.H.S

Q. 12. Prove that V=16 + 3\f_25 + ‘\'{_36 _'\,_625 =0.

Solution: LH.s=v¥—16+ 3\f_25 + ‘\/—36 —\,—625

Since we know that i = v—1 )

So,

_ 16 i+3+/25 i+ /36 i—+/625 .
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=4i + 15i + 6i - 25i

=0

LHS=RH.S

Hence proved.

Q. 13. Prove that (1 +i2+i*+i6+i8+ ... +i%0) = 1.
Solution: LH.S=(1 ++i*+i5+i8+ ... +i%)

n=20

>0

— n=0

=1+-141+-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
" =1
—n=0
LHS=R.H.S

Hence proved.
Q. 14. Prove that i%3+ {72 + {9 + {102 = 2j,

Solution: L.H.S = i®3+ {72+ {93 + 102

_ 14><13+1_|_ 1—I><18 + 1—1><23+1_|_ 14><L+2
_ -4n
Since 1 =1
4n+1
—1 =i (where n is any positive integer)
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i4n +2 _

= -1

i4n+3_ )

— = -

=i+1+i+ '12
= i+1+i-1

=2i
LHS=R.H.S

Hence proved.

Q. 15. Prove that n=l n N.

13

Z(iﬂ n iﬂ+1)

Solution: L.H.S ==l

1 2 3 4 6 13 |, -14

=14 1" 4+ 17 1+ A S ISEiRlas]- - 12 51

. -dn
Sincel =1

— i4n+l _i

— i4n +2 _

:>-4n+3:_i
=i-1-i+1+i-1...... +i-1

As, all terms will get cancel out consecutively except the first two terms. So that will get
remained will be the answer.
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=i-1

LHS=R.H.S

Hence proved.

EXERCISE 5B PAGE: 171

Q. 1. A. Simplify each of the following and express itin the forma+ib:
2(3 + 4i) +i(5-6i)
Solution: Given: 2(3 + 4i) +i(5 — 6i)

Firstly, we open the brackets

2x3+2%x4i+ix5-1ix6i
=6 + 8i + 5i — 6i°

=6+ 13i— 6(-1) [+, i2= -1]
=6+13i+6

=12 +13i

urhien

Real Imaginary
part part

Q. 1. B. Simplify each of the following and express it in the form a +ib :
(3+16)~(4-49)

(3+V=16) - (4 —V-9)

We re — write the above equation

3+y(-Dx16) - (4—y(-Dx9)

= (3+V16i7) - (4-V91%) |

Solution: Given:

s i2=-1]
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=(3+4i)—(4-3i)

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

=-1+7i

)

Real Imaginary
part part

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

Solution: Given: (-5 + 6i) — (-2 + i)

Firstly, we open the brackets

S5+6i+2—i

= -3 +5i
e

Real Imaginary
part part

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

Solution: Given: (8 — 4i) — (- 3 + 5i)

Firstly, we open the brackets

8 —4i+3-5j

=11-09i

L

Real Imaginary
part part
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Q. 1. E. Simplify each of the following and express it in the form a +ib :
1-i)?@+i)-(3-4i)?

Solution: Given: (1 —i)2(1 +i) — (3 —4i)?
=(1+i%2=2i)(Q +i) — (9 + 16i%— 24i)
[“(a—b)?>=a%+ b?- 2ab]

=(1—1-2i)(1 +i) - (9 — 16 — 24i) [+ = -1]
= (-2)(1 + i) = (- 7 — 24i)

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

=-2i = 2i2+ 7 + 24i

=-2(-1) + 7 + 22i [+, i2=-1]

=2+7+22i

=9+ 22i

Ly

Real Imaginary
part part

Q. 1. F. Simplify each of the following and express it in the form a +ib :
(5+~-3)(5-+-3)

Solution: Given: (5+V=3)(56-v=3)

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

= (5 + \.@)(5 - \'@) [ 2= -1]

https://byjus.com
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= (5+iV3)(5—iV3)
Now, we know that,

(a + b)(a—b) = (a2— b?)
Here, a =5 and b = iV3
= (5)2— (iV3)?

= 25 — (3i2)

=25 —[3 x (-1)]
=25+3

=28+0

=28+ 0i

Ly

Real Imaginary
part part

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

Solution: Given: (3 + 4i) (2 — 3i)

Firstly, we open the brackets

3x2+3x%x(-3i)+4ix2—4ix3i

=6-9i+8i—12i?

=6—i—12(-1) [+, 2= -1]

=6-i+12

=18 —i
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L

Real Imaginary
part part

Q. 1. H. Simplify each of the following and express itin the forma+ib:

(2++-3)(3+24-3)
(=2 +V=3)(-3+2V-3)

Solution: Given:

We re — write the above equation

(—2+(1D) x3)(-3+2/(-1) x3)
= [:—2 + m){—3 + 24/3i2) [, 2=-1]

= (=2 + iV3)(—3 + 2iV/3)

Now, open the brackets,

= -2 x (-3) + (-2) x 2iV3 + iN3 x (-3) + iV3 x 2iN3
= 6 — 4iV3 - 3iV3 + 6i2

=6—7iN3 +[6 x (-1)] [+, 2= -1]

=6-7iN3-6

=0-7iV3

S

Real Imaginary
part part

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

o)
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Solution: Given: (2 - V-3)2

We know that,

(a—b)’=a?+b?-2ab ...(I)

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

=4+ (-3)—4\-3

=4-3-47-3

=1 - 432[ i2=-1]

=1-4iN3

Ly

Real Imaginary
part part

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

Solution: Given: (5 — 2i)?

We know that,

(a—b)?=a?+ b%-2ab ...(J)

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

https://byjus.com
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L

Real Imaginary

part part

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

Solution: Given: (-3 + 5i)®

We know that,

(-a+b)3=-ad+ 3a’b — 3ab?+ b3 ...(i)

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

=-27 + 3(9)(5i) — 3(3)(25i%) + 125i3

=-27 + 135i — 225i? + 125i®

= -27 + 135i — 225 x (-1) + 125i x i

= -27 + 135 + 225 — 125 [+ 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) :

3
(4
3

1.3
e (220
Solution: Given: 3
We know that,

https://byjus.com
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(—a—Db)3=-a%-3a’b - 3ab?-Db3...(i)
So, on replacing a by 2 and b by 1/3i in eq. (i), we get

-4

2 3

—(2)*— 3(2)2(%5) ~3(2) G;)

1 1
aeseelie)- ()
! (91 27"

8 4- 2-2 1 O -2
= L—3t 2?1(1)

] 2 1.

8 _4itoy
= tT3 77!

( s+2)+( 4i+— )
3 tT a7t

(—24 + 2) N (—1[}81' + i)
3 27

22+( 1[:'?_)
3 L

Seia

Real Imaginary
part part

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

Solution: Given: (4 — 3i)*

https://byjus.com
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We can re- write the above equation as

1
430

Now, rationalizing

1 ><-5:+3i
4—31 4+3i

443
C (4-30)(4+31) 0,

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

B 4+ 3i

- (92— (30)

4+ 3{
16 — 92

i 4+31
15—9{—1:] [,‘, i2 — _1]

4+ 3i
1649

4 + 310

25
4 3.

25 25
Real Imaginary
part part

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

(2]
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https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S R S Aggarwal Solutions Class 11 Maths Chapter 5-
m The Learning App Complex Numbers & Quadratic Equations

Solution: Given: (-2 +  -3)%
We can re- write the above equation as

1
 —2++/-3

1

—2+1,‘."ﬁ [+i2=-1]

1
—2+10V3
Now, rationalizing
1 —2—-0V3
= X
—2+0V3 —2-1iV3
—2—i4/3

T C2ei )23 (i)
Now, we know that,
(a+b)(a-b) = (a*-b?)
So, eq. (i) become

B —2—i\3

= (—2)2 — {i\'@)z

_—E—iﬁ
ED

—2—ixf3

- 4-3(-1) [ 2= _1]

—2—1iv3
© 4+3

https://byjus.com
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—2—iy3
N 7

2 +iV3
7

)

Real Imaginary
part part
Q. 2. G. Simplify each of the following and express it in the form (a + ib) :
(2+i)?
Solution: Given: (2 +i)?
Above equation can be re — written as

1
T (2+10)2

Now, rationalizing

N o i)?

(24027 (2-1)2
(2—-1i)?

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

B 4+i%—4i

(@A) [ (g o a2 4 b2 2ab]
4—1—-4i

T (4-1+40)(@—1-41) [+i2=-1]

B 3-4i
T (3+40)(3—41) 0,

https://byjus.com
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Now, we know that,
(a+b)(a-b)=(a?-b?
So, eg. (i) become

33— 4
- (3)2— (4i)2

3 —4i

T 9 —16i2

3—4i
T 9-16(-1)

3—4i

25
3 4,

25 25
Real Imaginary
part part

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

Solution: Given: (1 + 2i)2

Above equation can be re — written as

1
(14 20)3

Now, rationalizing

B 1 (1-2i)3
C(1420)3 X (1-—2i)3

o (1—2i)°
T (1+20)3(1-2i)3

https://byjus.com
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We know that,
(a—Db)3=a%-3a%b + 3ab?-b?
(a+b)®=a+ 3a%b + 3ab?+ bl

B (1)° = 3(1)%(2i) + 3(1)(20)* — (2i)°
- [(12 +3(1)2(20) + 3(1)(20)2 + (20)][(1)? — 3(1)2(20) + 3(1)(20)2 — (20)%]

1 —6i +6i%—8i3
" [1+6i+ 6i2+8i3][1— 60+ 6i2 — 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— 10i + 100 — 4i°

i —542i
25—4{—1:] ['-'i2 — _1]

)

Real Imaginary
part part

https://byjus.com
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Q. 2. 1. Simplify each of the following and express it in the form (a + ib) :
@+ipBP-@a-i3

Solution: Given: (1 +i)®— (1 —i)3...(i)

We know that,

(a+ b)3=a+ 3a%b + 3ab?+ b®

(a—b)®=a%-3a%b + 3ab®>-b?

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

(1)*+ 3(1)%(0) + 3(1)(0) + ()°— [(1)° = 3(1)*() + 3(D)()*— ()]
=1+3i+3%+i2-[1-3i+3i%- i
=1+3i+3i2+i¥-1+3i-3i2+ i3

=6i + 2i°

= 6i + 2i(i?)

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

=6i - 2i
=4j
=0+ 4i

L

Real Imaginary
part part

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

1
(4+3i)

1

Solution: Given: #+31
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Now, rationalizing

1 x4—ﬁ
44307 4-3i
4—-3i

T (a+3)(a-3) ()

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

- (92— (302

4 — 3]
16 — 92

. 4-3i
15—9{—1] [_', i2 - _1]

4 — 3i
1649

4 — 31

25
4 3.

25 25
Real Imaginary
part part

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

(3+4i)

3+41

Solution: Given: 4+5i
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Now, rationalizing

3+4 4-5;
= . p

44+ 5 4-5
_ (3+40)(4-51)

 (4+50)(4—51) 0,
Now, we know that,
(@+b)(@a-b)=(a?-b?
So, eq. (i) become

_ (3+4i)(4—50)

(4)2— (51)2
_ 3(4) + 3(=51) + 4i(4) + 4i(—510)
B 16 — 252

_ 12-15i+16i-20i°
16-25(-1)  [.j2=-1]

12+i—20(—-1)
N 16 + 25

12+ i+ 20
N 41

32+
41
_32, 1,

T a1 a1

Real Imaginary

part part

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

(5+2i)

)
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5+4/2i

Solution: Given; 1—v2i
Now, rationalizing
5420 14428
= >
1-v2i 1++2i

_ (5HID[1+VZi)
T (1—VEZO(1+Z0) 0

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

So, eq. (i) become

 (5+V2D)(1+V20)
(02— (vVzi)°

~ 5(1) +5(vV2i) +V2i(1) + V2i(V20)
B 1— 2i2

_ 5+542in2i+2i?
1-2(-1) [ 2= -1]

5+ 6ivV2 +2(—-1)
B 1+2

34+ 60V2
=—

_3(1+2ivV2)
==
=1+ 2iN2

S

Real Imaginary
part part
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Q. 3. D. Express each of the following in the form (a + ib):

(—2+5i)

(3-5i)

—245§
Solution: Given:; 3-5i

Now, rationalizing

—2+5i 3+5i
— X -
33— 51 3+5:1

_ (—2+50)(3+50)
T (3-50)(3+50) ()

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

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

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

—6—10i+15i+25i°

9—25{—1] [,., i2: _1]

—6+5i +25(—1)
9+ 25

—31+51
34

_ 31 5.

T REY
Real Imaginary
part part
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Q. 3. E. Express each of the following in the form (a + ib):

(3 4i)
(4—20)(1+1)

3—41

Solution: Given: (4—21)(1+1)

Solving the denominator, we get

3 — 4i B 3 — 4i
(4—20(1+0) 4(1)+43)— 2i(1) — 2i(i)

3 — 4i
4+ 40— 20 — 202

3 —4i
44 2i—2(-1)
3 — 4i
6+ 2

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

3 — 4 y 6 — 2i
C6+2i 6—2i
_ (3-4i)(6-2i)

~(e+2n(6-20) )

Now, we know that,

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

So, eg. (i) become

_ (3—4i)(6—2i)
(6)2 — (20)2

_3(6) +3(—2i) + (—40)(6) + (—4i)(—2i)
N 36 — 4i2
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_ 18—6i—24i+8i°
36—4(-1) [ 2= _1]

18 — 30i + 8(—1)
N 36 + 4

18 — 30i — 8
N 40

10 — 301
40

10(1 — 3i)
N 40
1—3i
4

=

W |
s | L

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+31)
Solution: Given: 1+20(2-1)

Firstly, we solve the given equation

~3(2) +3(3i) — 2i(2) + (=2i)(3)
T (D(2) + 1(=0) + 2i(2) + 2i(—1)
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6+ 9i —4i —6i°
T2 — i+ 4i—2i2
6+ 5i —6(—1)
24 3i—2(-1)

6+ 6+ 5i
C243i+42

12 + 5i
4+ 3]

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

12+ 51 4-—3i
= — X -
4+ 31 4—-31

_ (12+50)(4-31)
T (4+3i)(a-30) ()

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

(12 +50)(4—30)

(4)2 - (3i)?
 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]
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48 — 161 + 15

N 25
63 — 161

25

_ 53 _ 16

25 25

Real Imaginary
part part

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

(2+3i)’
(2-1)

(2+3i)*

Solution: Given: (=9
Now, we rationalize the above equation by multiply and divide by the conjugate of (2 — i)

_1[2+3i)2 (2+10)
BCED D

_(2+30)%(2+10)
T (2-D(2+1D)

C(4+9i7 +120)(2+1)
- (2)2—(i)?

[“(a+b)@@-b)=(a®-b?)]

 [4+9(=1)+12i](2+1)
o 4—i2 [+i2=-1]

C[4-9+12i](2+1)
B 4 —(—1)

_(=5+12D)(2+1)
B 5
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—10 — 50 + 24i + 12i?
5

—10 4+ 19i + 12(-1)
5

—10—12+ 191
5

—22+191

L

Real Imaginary
part part

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

(1-1)

(1)

Solution: Given: 3%

(1-1)2

The above equation can be re-written as

(12 = (°=3(1D%(@) + 3(1) (D)*
- (1—ixi2)

[“(a—b)3=a%- b%- 3a%b + 3ab?]

1—-i%—3i+3i°

[1—i(—1]] [._.iz =-1]

1—ixi2—3i+3(-1)
- (1+10)

1—i(-1)—3i—3
N 141
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—2+1—31
1+1
—2—2i
1+1

—2(1+ i)

1+1
=-2+0i

L

Real Imaginary
part part

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

(1+1)(2-1)

(1+2i)?

Solution: Given; t+0(2-1)
We solve the above equation by using the formula

(a+Db)3= a3+ b3+ 3a2h + 3ab?

3 (13 + (202 +3(1)%(20) + 3(1)(20)?
B 1(2) + 1(—i) + i(2) + i(—1)

1+ 8i%+6i+ 12i°
2 —i+2i—iz

_ 1+8ixi®+6i+12(-1)
2+i—(-1) [,., i2 — _1]

1+ 8i(—1)+6i— 12
N 24i+1
1—8i+6i—12
N 3+
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—11-2i

T 3+

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

—11—21‘){3—1‘
341 3—1i

. (—11-2i)3—i)
(3+i)(3-1) (|)

Now, we know that,
(a+b)(a—-b)=(a?-b?)
So, eq. (i) become
_(-11-20)(3—-1)
(3)2—(1)?

~ —11(3) + (=11) (=) + (=20)(3) + (=2i) (=)
B 9 —j2

—33+11i-6i+2i°

9—(-1) [+ 2 = -1]

—33+5i+2(-1)
9+1 [ i2=-1]

—33+5i—-2
10

—35 + 5}
10
5(=7 +1)
N 10
—7 +1i
2
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-7 1.

Real Imaginary
part part

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

[' 5 . 2 ]['4—51]
(0 -3+21 1-1/{3+21

[' 1 2 ][ 1-1 ]
(i) 1+4 1+1/\5+31
Solution: Given:

5 2 4 — 5§
—3+21 1—1/\3+21

B '5{1—:‘]+2{—3+2:‘]] {4—5:‘)
L (—3+20)(1-1) 3+217 [Taking the LCM]

_' 5—6i—6+4i 4 — bi
(=3)(1— 1) + 2i(1— i)] (3 n 21’)

—1—1 ](4—51')
-3 43i+2i—2i2I\3 +2i

[ —(+D 4 —5i
-3 +5i—2(-1) (3+2i)

-5 =)

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

—4 + 50 — 41 + 5i°
—3 —2i + 15i + 10i2
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—4+i+5(-1)

—3+13i+10(-1) [Putt|ng i2 - _1]

-9+
—13 + 131

=090
- —(13-13i0)

9 — i
13— 130

Now, rationalizing by multiply and divide by the conjugate of (13 — 13i)

9—i 13+ 130
“ 13— 131 13 + 13

_ (9—-1D)(13+ 13i)
© (13 —-13i)(13 + 130)

 117+117i-13i-13;°

(13)*-(130)* [+ (a—b)(a+b) = (a2 - b?)
_ 117+104i—13(-1)
T 169-169i2 [ 2=-1]

130 + 104i
~169(1 —i2)

_ 13(10+80)

T 169[1—(-1]] [Taking 13 common]

10 + 8i
13 x2
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(i) Given:

( 1 2 )(1—i)
1+4i 14+i/\5+3i

_ [r+D-2(1+40) (1“')
L (1+4i)(14+0) 5+31/ [Taking the LCM]

1+i—2—-8i 1—1
_UM1+Q+4K1+0(5+H)

—1-71 ](1—i)
Sl 4+ i+ 40 +4i2]\5+ 30

—1-71 (1—i)
L1+ 5i+4(—1)]\5+ 30
(—1—?3(1—i)
" \—3+5i/\5+3i
—1(1—1)— 7i(1 — i)
—3(5+ 3i)+ 5i(5 + 30)

—14+i—T7i+7i?
—15 — 9 + 25i + 15i2

—1—6i +7(—1)
~ —15+16i + 15(—1)

—6i—8
161 —30

_ —2(4+30)
- —2(15— 8i)

4+ 3]
15— 8i

Now, rationalizing by multiply and divide by the conjugate of (15 + 8i)
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4+3i 15+8i
~15-8i " 15 +8i

_ (4+30)(15+8i)
(@SF=E0% [+ (@-b)(@ + b) = (@~ b7

4(15 + 8i) + 3i(15 + 8i)
N 225 — 64i2

_ 60+432i+45i+24i°
225-64(-1)  .j2=_q]

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

36 + 771
289

Q. 5. Show that
{(3+2i)+(3—21)}
” 2 ;
(1) (H 31) (2+31) is purely real,

(7 +8) (7-ia)
|

_|_

i) (Vi)

3+21 321

Solution: Given:2—3i  2+3i

Taking the L.C.M, we get

is purely real.

(i)

~(3+20)(2+3i) + (3 -20)(2 - 3i)
B (2—30)(2+30)
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3(2) + 3(30) +2i(2) + 2i(3i) + 3(2) + 3(—3i) — 2i(2) + (—20)(-3i)
Bl (2)2—(3i)?

[ (@+b)(a-b)=(a®-b?)]

6+9+4i+6i°+6—90—4i +6i°
B 4 —9;2

12 + 12i?
S 492
Putting i°= -1

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

12— 12
4+9

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

1..'? + i\.‘li 1.,.'?— i 1.."§
(ii) Given: V7—1/3  7+i/3

Taking the L.C.M, we get

- (VT+iV3)(V7 +iV3) + (V7 — iV3) (VT — iV3)
N (V7 —iV3) (V7 + iV3)

_ {1..? + !'\."E }z + { 1.."?— !'\."E) :

V-3 )

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

So, by applying the formula in eq. (i), we get
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[ 7)" +(iv3)]

7 — 3i°

_2[7 +3i7]
7-3(-1)

Putting i°= -1

_2[7+3(-1)]
743

_2[7-3]
10

_ 8 o
10 "

4—!—[}'
=— i
5

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

1+1 cos6

Q. 6. Find the real values of 8 for which 1—21€086 g purely real.

1+icosf

Solution: Since 1-2icosé js purelyreal
Firstly, we need to solve the given equation and then take the imaginary part as 0

1+1icos#
1—2icos@

We rationalize the above by multiply and divide by the conjugate of (1 -2i cos 8)

1+ icosd 1+ 2icos#@
T 1_2icos8 1+ 2icos8

(1+icos@)(1+ 2icos@)
" (1—2icos8)(1+ 2icosh)
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We know that,
(a—-Db)(@@+b)=(a?-b?

1(1) + 1(2icos @) +icosB(1) + icosB(2icosd)
B (1)2 —(2icos@)?

1+ 2icos@ +icosf@ +2i%cos’@
N 1 —4i2cos2@

_ 1+3icosf+2(-1)cos”#
o 1-4(—1)cos?d [ i2= _1]

1+ 3icosf —2cos’@
N 1+ 4cos2@

1—2c0525+_ 3 cosd
= [
1+ 4cos?8 1+ 4cos?@

1+icosf
Since 1-2icosé ig purely real [given]

Hence, imaginary part is equal to 0

3cosd
ie l+4cos?f

0

=3 cos =0 x (1+4 cos?0)
=3cosb6=0

=cos0=0

=>cosO=cos0

Since, cos 6 = cos y

6 =02n+ 1=+y
n 2

The wheren € Z

Puttingy =0
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T
8 = (2n + DEiﬂ

T
o= (En * 1)Ewherenez

1+icos8

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

Hence, for
Q.7.1f|z+1i| =|z—Ii|, provethat z is real.
Solution: Letz=x + 1y
Consider, |z +i]| = |z -
=[x +iy +i] =[x +iy —i|

= [x+ily +1)] = [x + iy - 1)

= J()2+ (y+ 12 = J(x)?+ (y — 1)?
[ |z| = modulus =/ a? + bﬁ]

= Jx2+y2+1+2y=x2+y2+1—2y

Squaring both the sides, we get
=>X2+y?+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+1(0)

=Zz=X

Hence, z is purely real.
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Q. 8. Give an example of two complex numbers ziand zzsuch that za# zzand |zi1] =
|z2].

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

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

22 = J42+(3)2= V25=5

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

Solution: 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

Solution: Given; #+31

1

First, we calculate #+31 and then find its conjugate

Now, rationalizing

1 4 —3i
= - X -
44+31 4-—-31
4-3i

T (443030 i

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

B 4 — 3

- (92— (30)?

4 — 3]
16 — 92

_ 4-3i
16-9(-1) [+ 2= -1]

Hence, 4+3i 25 25

1 4 3.

So, a conjugate of #+31 js 25 25

Q. 9. C. Find the conjugate of each of the following:
2
(1+1)
(3-1)

(1+i)?

Solution: Given: G0

(1+i)?

Firstly, we calculate >~ and then find its conjugate

(1+i)®  1+i*+2i

E-0  (3-) [+ (a+ b)?=a?+ b2+ 2ab]
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_1+(-1)+2i
I—i [ 2= _1]
21
33—

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

21 3+1
- X -
3—1 341

_ _(@DE+)
(3+i)3-1) N (|)

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

_(20)(3+1)
- (3)2-(i)?

_2i(3) +2i(i)
92

Bi+2i°%

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

_ 6i+2(-1)
T 941 [+ i2=-1]

6i — 2
10

2(3i—1)
10

_(—1+30)
e
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1 N 3.
{1+a';|2_ _5_'__1
Hence, 79 >
{1+!-:|2 1 3.
-—=1

So, the conjugate of 3™0 js 5 5

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

(1+1)(2+1)
(3+1)
(1+1)(2+1)
Solution: Given:  G*%)
(1+i)(2+i)
(3+1)

Firstly, we calculate and then find its conjugate

1+D2+1) 1(2)+ 1) +i(2) +i(D)
(3+1) B (3+1)

24+i+2041i°
N 341

_ 243i-1
T3 [ 2=-1]

1+ 3i
T 341

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

1+ 3i y 3—1
3410 T 3-i
_(1+3D)(3-1)

I:E+!-:|I:3—l'-:| (|)

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

So, eq. (i) become

C(1+3D)(3-10)

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

I—i+9i—3i°

9—(-1) [+ 2 = -1]

_ 348i-3(-1)
9+l [w2=-1]

3+ 8i+3
N 10

6+ 8i
10

2(3 + 4i)
10

3 + 4§
5

=—4+—1
55"

{1+i]{?+i] N
Hence, (9 > 3

(1+0* 3 4,
: (3—i) i35 st
So, the conjugate of iss 5

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

3

Solution: Given: z=+ -3
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The above can be re — written as

z=,/(—-1)x3

Z = m [+ 2= -1]
z=0+iV3

So, the conjugate of z=0 + V3 is

Z=0—-1iV3

orZ=-"i3=—V=3

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

Solution: Given: z = V2

The above can be re — written as

z =2 +0i

Here, the imaginary part is zero

So, the conjugate of z = V2 + Oi is

Z=v2-0i

orf= V2

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

Solution: Given: z = -\-1

The above can be re — written as
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Z = _\"IF [ 2= _1]
z=0-I
So, the conjugate of z= (0 —1) is

Zz=0+1

orZ=1

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

Solution: 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 [ i2= -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++-5)

Solution: Given: z=(3++ -5)

The above can be re — written as

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

z=3+5[i2=-1]
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Now, we have to find the modulus of (3 + iV5)

Izl =3+ V] = @2+ (V5 = Vo7 5 =T
He’nce, the modulus of (3 + V-5) is V14

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

Solution: Given: z = (-3 —4i)

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

so, 171 =1-3 —4i| = J(3)2+(—4)2=y9+16=V25=5
Hence, the modulus of (-3 —4i) is 5

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

(7 + 24i)

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

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

so, 121 =17 +24i| = J(7)2+(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

Solution: Given: z = 3i

The above equation can be re — written as

z=0+3i

Now, we have to find the modulus of (0 + 3i)
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so, 121 =10 +3i] = J(0)2+(3)2=+9=3

Hence, the modulus of (3i) is 3

Q. 10. E. Find the modulus of each of the following:
.
(3+2i)
(4-3i)
(3+2i)*

Solution: Given: *—39

(3+2i)?
(4-3i)

Firstly, we calculate and then find its modulus

(3+20)®  9+4i®+12i

(4-3i) (4=31) [ (@ + b)2= a?+ b2+ 2ab]
_ oD

o 4-3i [+ i2=-1]

54+ 12i
- 4-—3]

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

54+12i 4+3i
= — X -
4 — 31 4+ 31

_ (5+120)(4+31)
T (4-3i)(a+30) ()

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

_ 5(4) + (5)(31) + 12i(4) + 12i(3i)
a (4)2— (3i)?
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20 + 15i + 48i + 36i°
N 16 — 9i2

20463i+36(—1)
16—9(—-1) [,., i2: _1]

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

—16 + 631
25
16 N 63
=725 725"
(-32+2i)
Now, we have to find the modulus of 23 I3
16 63 . 1612 6312
o= -2 - [+ )
SO, 253 25 253 23
256 N 3969
1625 625
4225
- | 625
65
25
13
5
(3+2i)* 43
Hence, the modulus of 4739 js 5
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Q. 10. F. Find the modulus of each of the following:

(2—1)(1+1)

(1+1)
(2-0)(1+i)
Solution: Given: A+
(2—i)(1+1)

(1+i)

Firstly, we calculate and then find its modulus

-Da+) 2 +2(0)+ DD+ (=D
1+i) (1+10)

24+2i—i—i?
N 1+1

_2+4i—(-1)
1+ [wi2=-1)

3+1
141

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

341 1-—1
= T X ;

141 1-—1
3+

I::].+!-:|I:1—!-:| (|)

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

31— +i(1—i)
o (D2-()?
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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 [+ 2 =-1]
3—-2i+1

B 2
_-’-}—25

2

=2-i

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

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

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

Solution: 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 2l =15 +0il = /(5)2+(0)2 =5

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

Firstly, we calculate the (1 + 2i)(i — 1) and then find the modulus
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So, we open the brackets,
13— 1) + 2i(i - 1)

= 1(i) + (1)(-1) + 2i(i) + 2i(-1)
=i—1+22-2i

== 1+2(1)[vi2=-1]

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

so, 121 =13 =il = -3+ (-Dil = y(=3)2+ (-1)2 =9+ 1= V10
Q. 11. A. Find the multiplicative inverse of each of the following:
(1-45i)

Solution: Given: (1 - iV3)

To find: Multiplicative inverse

We know that,

Multiplicative Inverse of z = z1

1
z
Puttingz=1 - iV3

1

1—iV3

So, Multiplicative inverse of 1 — iV3 =

Now, rationalizing by multiply and divide by the conjugate of (1 - iN3)

1 1+iV3
= P
l—i\.@ l+i\..’§
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1+iV3

T (1= iV3)(1+ iV3)
Using (a — b)(a + b) = (a?— b?)
1+ i3

(02— (iV3)’

1+iy3
-1 —3i2

1+iy3

T 1-3(-1) [+ 2= -1]

1+ i3

1+3

1+iV3
4

=+
4" 4

1 3
Hence, Multiplicative Inverse of (1 — iV3) is 2 + Ti

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

Solution: Given: 2 + 5i

To find: Multiplicative inverse

We know that,

Multiplicative Inverse of z = z1

1
Z
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Putting z =2 + 5i

So, Multiplicative inverse of 2 + 51 = ,
2+ bi

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

1 2 — 5i
~2+5i2-5i
2 — bi

T (2+50)(2-5i)

Using (a — b)(a + b) = (a®— b?)
_ 2-5i

(2)2 - (51)2

2 — 5]
- 4 — 252

_ 2-5i
4—25{—1] [_._ i2 - _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+3i)
(1+1)
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2431

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

Multiplicative Inverse of z = z1

1
Tz
- 2 +3i
urting z = :
5 1+t
o Multiolicative 243 1 1+i
o, Multiplicative 1nverse o = - = .
P 1+i 2+30 2+3i
1+1

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

1+i 2-3i
=213 2-3

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

4-9(-1) [ 2 = -1]

5—1

449
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5—1
- 13
5 1
13 13

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

(1+i)(1+21)

Solution: Given: (1+30)

To find: Multiplicative inverse
We know that,

Multiplicative Inverse of z = z1

1
oz
(1+1)(1+ 2i)
Putti =
utting z (1+3)
So Multivlicative f(1+ij(1+ 2i) 1
0, Multiplicative inverse o - = - -
P 1+30) (1D +2)
(1+ 30)
(1+ 30)
(L) (1+20)
We solve the above equation
1+ 3i
(D) + 1(20) +i(1) +i(20)
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1+ 3i

Tl 2041+ 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+31 —1-—3i
= T1+3i T1-3i

_ (1+43i)(-1-30)
T (-1+3D)(-1-30) ()

Now, we know that,
(a+ b)(@a—-b)=(a%?-b?
So, eg. (i) become

1(—1—3i) + 3i(—1 —3i)

(—1)2— (3i)?
—1—3i —3i—9i2
N 1 — 92
—1-6i—9(-1)

1-9{-1) [ 2 = -1]

—1—-61i+9
1+9
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4 — 31
-5
4 3
. Multiolicative 1 f{1+ij{1—|—2i) 4 3.
ence, Multiplicative inverse o i+39 5 g
- .~ 100
1+1)  _ oy s
Q.12.1f ~ - = (a +ib), find the values of a and b.
100
a+ib=(2)
Solution: Given: 1+

Consider the given equation,

+_b_(1—i)
=Ty

100

Now, we rationalize

(1—1‘ 1—i)
= - X -
1+1 1-—1

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

B (1— )2 100
- ((1 +0(1- i))

o 1+iz—2i \'°
- ((1+ D(1- i))

Using (a + b)(a — b) = (a®- b?)

100

- (o)

https://byjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S R S Aggarwal Solutions Class 11 Maths Chapter 5-
m The Learning App Complex Numbers & Quadratic Equations

( —9i )mu
S\ -2
=( _2i )100

1-(-1) [ 2= _1]

_njy 100
-(%)

- (-i) 100

= [P

= (i

= (1)

[“i=iPxP=-1x-1=1]
(@+ib)=1+0i

On comparing both the sides, we get
a=landb=0

Hence, the value ofaisl1and bis O

['1+i']93_['1_1]3
Q.13.1If I-1 1+1 =x +iy, find x and y.

Solution: Consider,

iy (1+i)gg (1—1‘)3
X Ly = : - .
Y 1-1 1+1

Now, rationalizing

1+ 1+i)93 (1—1’ 1—1‘)3

iy = - X - - X -
T (1—1 1+1: 1+1 1—1
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[ @+D? NP (1-2 \
‘({1—i){1+i)) _({:1+i)£1—0)

In denominator, we use the identity

(a—b)(a+b)=a?-b?

_(1+i?+2i )93_(1+i2—2i)3
S\ (D2-(0)2 (1)2—(1)?

- (1 +(=1) +2i )93 - (1 +(~1)— zi)g

1-i2 1—i2
(=) (=)

2
-7) -
= () - (4

= ()2~ [

= ()20 - [ )
= [(420] - [- ()]

3

= [()=@] -1
=i-i
Xx+iy=0
~Xx=0andy=0
. a+ib
x+iy=
Q. 14.If Y a—ib prove that x>+ y?=1.

Solution: Consider the given equation,
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] a+ib
x+iy= -
© a-—1ib

Now, rationalizing

ny a+ib a+ib
X+ iy= — X -
il a—ib a+ib

_ (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*b?
- aZ — i2h2

. a®+iab+iab+(—1)b%
a®—(-1)b* [i2=-1]

L a’ + 2iab — b?
X+iy=
" @ + b2

L {az—sz_l__ 2ab
AR AT Sy Ry

On comparing both the sides, we get

(a* —b?) 2ab
Xx=—0—7--—8&Yy=
@z +p2 YT @+ b

Now, we have to prove that x>+ y?=1
Taking LHS,
X2 + y?2

Putting the value of x and y, we get
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(a2 — b)) 2ab E
a? + b2 az + bE

= m [(a® — b*)* + (2ab)?]

= m [l']',4' + b4' — Eﬂzbg + 4ﬂ2b2]

= m [l'fl' + 54 + Eﬂ,zbz]

[(a® + b%)?]

~ (% + b2)?
=1
= RHS
. c+1 b 2¢
(a+1b)=—- —=—
Q. 15.If C—1 where cis real, prove that a2+ b2=1and @ ¢~ —1.

Solution: Consider the given equation,

] c+i
a+ib=——
c—1I

Now, rationalizing

c+i c+I

a+ib = - -
c—1 c+1i

(c+1i)(c+1)

T (c—D(c+1D)

(c+1)?

~ (02— (i)?

[(@a—-Db)@a+b)=a2-b?
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c? + 2ic +1i?

— T ez _j2

c?+2ic+(—1)

a—+ib =

cz—{—lj [i2: _1]
i c*+2ic—1
AT =""211

i {62—1)+. 2c
AT ="211 "l

On comparing both the sides, we get

(c?—1) 2c
c2+1 c2+1

Now, we have to prove that a®+ b?=1
Taking LHS,
a’+ b2

Putting the value of a and b, we get

(c2-DJ 21
c2+1 t [CE + 1]
S CE L GREVET o8

1
I e _ 2 2
—{C2+1)2[c +1— 2¢c* + 4c”]

_ 4 2
—{:C2+1)2[c + 1+ 2¢”]

= (2+1):? [(c? + 1)7]
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=1
= RHS
E _Ze

Now, we have to prove @  ¢*-1

b
Taking LHS, a

Putting the value of a and b, we get

2c

b =231 2c c*+1 2¢c

— = — X — — RHS

a (c2—1) 241 ¢2—1 ¢2—-1
c2+1

Hence Proved

1 i |
(1—i)® [1—7] —2on
Q. 16. Show that N for all n N.

(-1 —%)“ — on

Solution: To show:
Taking LHS,

)

nfq_ 10\
=(1-1) (1 :‘xi) [rationalize]

n

“a-or(-)

=(1- i)“(l - —Ll)n [+i?=-1]

=@ =) +i)"

=[A-D@+nr"
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= [(1°- ()" [(a + b)(a ~b) = a%— b7
=(1-?)"

=[1- (DI i2=-1]

=@

=2n

=RHS

Hence Proved

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

Given: (1 +i)>"= (1 —i)?"

Consider the given equation,
@+i=@a-i

(1+ i)

{:1 )E:r: -

(1 + i)E“ i
= —

1—1
Now, rationalizing by multiply and divide by the conjugate of (1 — i)
(1 +i 1+ i)E” 3
- X : =
1—1 1+1

(1+02 7"
:'(u—i)uﬂ')) -1
1+i2+2i]""

M OEOE

[(a+Db)2= a2+ b2+ 2ab & (a - b)(a + b) = (a2— b?)]
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- 12n
- 1+{—1]+2:] _

L 1—-(-1) [i2: -1]

-Ei Zn

= (i =1

Now, i2" = 1 is possible if n = 2 because (()2@ = i4= (-1)*= 1

So, the smallest positive integer n = 2

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

(X+1+)(X+1—0)(x=1+i) (x=1—i)=(x*+4)

Taking LHS

(X+1+0)(x+1—i)(x=1+i) (x—1—i)

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

Using (a—b)(a + b) =a?-b?

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

| |
a=x+18&b=i a=x-18&b =i
= [(x +1)2= ()7 [(x - 1)2= ()]
=+ 1+2x— (2 + 1 —2x— 1]
= X2+ 1+ 2x — (-1)]0@+ 1 — 2x — (-1)] [ 2= -1]
= X2+ 2 + 2X][x2 + 2 — 2X]
Again, using (a — b)(a + b) = a2— b?

Now, a =x?+ 2 and b = 2x
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= [(x*+2)*— (2%)7]

= [x*+ 4 + 2(x?)(2) — 4x?] [+(a + b)?= a? + b? + 2ab]
= [x*+ 4 + 4x2 - 4x?

=x4+4

= RHS

~ LHS = RHS

Hence Proved

i

1+a [ El].
——=|cot— |1
Q. 19. If a = (cos0 + i sind), prove that 1-a

Solution: Given: a = cosB + isin®
1ra _ (mtg) [

To prove: 1-a :

Taking LHS,

1+a
1—a

Putting the value of a, we get

1+cos@ +isiné
" 1—(cosf +isinf)

1+ cosf +isinéd
 1—cos@ —ising

We know that,

1 + cos20 = 2cos?0

8
r1+|:05f:3= EEDSEE
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. .8
1 —cosf = 2sin®-
And 2

Using the above two formulas

2 coszg +isiné

2 sin? g— i1sin@

. . 8 8
_ sinf = 2sin-cos-—
Using, z 2

a8 . 7] 7,
29 o il
2 Cos 3 +12 51112121:}52

7] } 7] 7]
im2 2 Py —— =
2 sin > 21 51112 msz

&

2 cos g [msg +1 5111—]

2 sing [sing —1 cos—]

] ]

=cot—

g . .06
& CGSE +1 SlI]i [ cosé
> .

.6 . 8
sins — 1 cos5

. - : o 8 _ sin2 — i cos>
Rationalizing by multiply and divide by the conjugate of 2 2

cot— b

2|8 oosl  enf 1 1eos?
s1n 7 L l:lZZI'S2 51112 +1 IZIZI'S2

RO /R S, O
=( 5) cos5 +isiny siny +1cosy

( 5) (cc}sg+ ising) (5111%4— icc}sg)
= t—
- 2 (sing— 1 cos g) (sing—k Emsg)

2 2

(sin g) — (E cc-sg)

( 5) (cosg) (5111%4— icosg) +1 sing (sing + icosg)
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6 . 6 . .8 .. .6 .,.6 6
=( E)EOSESIIIE-FIEGS E-FISIII §+l SlIlEEGSE

cot—
2 L0 ., .0
S111 2 1= CO3 2

Putting i°= -1, we get

cot—

6 .68 . .8 .. .8 .8 8
:( a)cosismi-l—zms 5 +isin E—I—{—l)smzmsi
2

- ]
smzi— (—1) EGSEE

6.6 . .8 .0, .6 _ 6
B (mtﬁ) COS5Sins +1i (cos 5 + sin E) —sinz cosy
N i

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

We know that,

Cc0s?0 +sin?0 =1

g i(caszg-l— sin® g)
— t—
(EG 2) 1

tﬁ ]
=Co 2{1]

=RHS

Hence Proved

Zy+2Zy + 1
Q.20.1f z1= (2—i) and z2= (1 + i), find |71 ~Z2 71|,
Solution:
Given: zz=(2—i)and z2= (1 +1i)
Z,+2.+1
To find: '#1=%=2H
Consider,
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2+ 2, + 1|

Putting the value of za and z2, we get

2—i+1+i+1|
Tl2-i-(1+iD)+i

=i+l
2—i—1—1i+1I

=
1—1

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

4 1+i|

= T X ;
1—1 1+1
4(1+1)

(1—-0D(1+1)

(2= [(a-b)@+b) = a2 - b?

|41 +10) |4{1+:

N IR 1—(-1)l  [Putting i?=-1]
4(1 + 1)|

=12(1 + )]

=12 + 2i|

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

So,|z|=|2+2i|= D7+ (2= VAT A =8 =22
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=22

z;+2,+1
Hence, the value of —|

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

Solution:

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

Comparing the real parts, we get

x+y=1..()

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

X+y+x-y=1+(-3)

=2x=1-3
=>2X=-2
=>x=-1

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

(D+y=1
>y=1+1
=>y=2
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Q. 21. B. Find the real values of x and y for which:
(x +iy) (3=2i) = (12 + 5i)

Solution: x(3 - 2i) +iy(83—2i) =12 + 5i

= 3Xx — 2ix + 3iy — 2i?y = 12 + 5i

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

= (3x + 2y) +i(-2x + 3y) = 12 + 5i
Comparing the real parts, we get
3x+2y=12...())

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

6Xx +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
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=>3X=6

=>X=2

Hence, the value of x =2 andy = 3

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

(1)+y=1
>y=1+1
>y=2
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Q. 21. B. Find the real values of x and y for which:
(x +iy) (3=2i) = (12 + 5i)

Solution: x(3 - 2i) +iy(83—2i) =12 + 5i

= 3Xx — 2ix + 3iy — 2i?y = 12 + 5i

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

= (3x + 2y) +i(-2x + 3y) = 12 + 5i
Comparing the real parts, we get
3x+2y=12...())

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

6Xx +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
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=>3X=6

=>X=2

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

Solution: 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)y?+ (6 +i)= (2 +i)x

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

Consider, (1 +i) y?+ (6 +i) = (2 +i)x
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SY2+iy?+6 +i=2x+ix

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

y?+ 6 = 2x

=2x-y?2-6=0...(i)

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

=>xX—y?>—1=0...(ii)

Subtracting the eq. (ii) from (i), we get
2X—y?’—6—-(x—y?>-1)=0
S52X—y?’—6-Xx+y?+1=0
=>X-5=0

=>Xx=5

Putting the value of x = 5 in eq. (i), we get
2(5)—y2—6=0

=>10-y?°-6=0

=-y2+4=0

=>-y?=-4

>y?=4

>y =4

>y=+2

Hence, the value of x=5andy =+ 2
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Q. 21. E. Find the real values of x and y for which:
(x+3i)
(2+13f]:(1_i)

Solution: Given:

x+ 31 1—i
—=(1-1
2+1y ( )

=>Xx+3i=(1-10)2+iy)
=>X+3i=12+iy)—i(2 +iy)
S>X+3i=2+iy-2i—i%y
>X+3i=2+ily—2)—(-1)y [i*=-1]
=>X+3i=2+iy—-2)+y
=>Xx+3i=(2+y)+ily-2)
Comparing the real parts, we get
X=2+y

=>X-y=2..(i)

Comparing the imaginary parts, we get
3=y-2

>y=3+2

=>y=5

Putting the value of y = 5 in eq. (i), we get
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Hence, thevalue of x=7andy =5
Q. 21. F. Find the real values of x and y for which:
(1+1)x—2i (2-3i)y+i .
+ =1
(3+1) (3-1)

Solution: Consider,

(1+i)x—2i (2-30)yv+i .
+ , =1

3+1 3—1
X +xi—2i 2y—3iy+i |
= - + - =1
3+1 3—1
Taking LCM

(x+xi—20)(3—1)+ 2y —3iy+1)(3+1) o

(3+1)(3—1)
3x+3xi—6i —xi —xi*+ 2+ 6y — 9y +3i + 2iy —3i*y+i* .
= : =1
(3)2—(i)?
Putting i°= -1

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

=

9-(-1)
3x+2xi—6i+x—2+6y—T7iy+3i+3y—1
= 9+1 -
4x +2x1 —31—3+9y 71y .
= 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
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https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S R S Aggarwal Solutions Class 11 Maths Chapter 5-
m The Learning App Complex Numbers & Quadratic Equations

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

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

=>2X—-7y=10+3

=2x—T7y =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

=2>4x-9=3

=>4x =12

=>Xx=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).

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

Conjugate of — 6 — 24i=- 6 + 24i
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~ According to the given condition,

(x—1iy) (8 +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 [~ i?=-1]
= 3X +i(bx — 3y) + by = -6 + 24i

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

3x + 5y =-6...()

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
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=>3Xx=-6+15

=>3x=9

=>Xx=3

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

Q. 23. Find the real values of x and y for which the complex number (-3 + iyx?) and
(x2+y + 4i) are conjugates of each other.

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

7, =—3—iyx?

And z2=x?+y + 4i

So, the conjugate of z2 is
,=x"+y—4i

Given that: 21 =22 &2, = Z;
Firstly, consider Z1 =123

-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..(i)

Comparing the imaginary parts, we get
4+yx?>=0

= x%y = -4 .. (ii)
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Now, consider Z1 = Z2

B +iyxe=x2+y—4i
>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 -yx2=0

> Xy =-4

Now, we will solve the equations to find the value of x and y
From eq. (i), we get

X2=-3-y

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

(-3-y)y)=-4
=-3y-y?=-4
>y2+3y=4

=>y2+3y—4=0

>y’ +4y—-y—-4=0
=yly+4)-1(y+4)=0
=y-1y+4=0
=>y—-1=0o0ry+4=0
>y=1lory=-4

Wheny =1, then
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x2=-3-1

= -4 [ltis not possible]

When y = -4, then

x2=-3—(-4)

=-3+4

>x2=1

=x =11

>x==x1

Hence, the values of x =1 andy = -4

Q. 24.If z=(2 - 3i), prove that z2— 4z + 13 = 0 and hence deduce that 4z3- 3z% +
169 =0.

Solution: Given: z=2 - 3i

To Prove: 22— 4z +13=0
Taking LHS, z2—4z + 13

Putting the value of z = 2 — 3i, we get
(2 - 32— 4(2 - 3i) + 13
=4+9i°-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
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Now, we will expand 4z2— 3z2+ 169 in this way so that we can use the above equation
i.e.z2—4z+13

=4z3- 1622+ 1322 +52z — 52z + 169
Re — arrange the terms,

=4z3- 1622+ 52z + 13z22- 52z + 169
=4z7(z?—-4z + 13) + 13 (z2— 4z + 13)
=4z(0) + 13(0) [from eq. (i)]

=0

= RHS

Hence Proved

Q. 25.If (1 +i)z = (1 —i)Z then prove that z = -1Z.
Solution: Letz=x + iy
Then,

Z=Xx—1y

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

(A +ix+iy) = (1 -Dx-iy)
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
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z=-2
Hence, Proved.

z—1

Z+ 1] is purely an imaginary number and z # -1 then find the value of

Q. 26. If [

|zI.

z-1

Solution: Given: £+1 s purely imaginary number

Letz=x+1y

£-1  x+iy-1

So z+41 x+iy+1
)

_(Jf—l)-l—i;_v
T (x+ 1) +iy

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

_[:I—l)-i-i:}? (x +1) —iy
_(Jf+1)+£y><(x+l)—iy

=D +iyll(x +1) —iy]
[+ D)+ iyl[(x + 1) —iy]

Using (a —b)(a + b) = (a?- b?)

G -DI+1) iyl +iylx + 1) — iyl
N (x +1)2 — (iy)?

(x—Dx+ 1D+ (x—D(=iy) +iy(x + 1) + (i) (—iy)
x2+1+2x —1%2y?

X2 — 1 —ixy +iy+ixy+ iy —i%)?
- X2+ 1+ 2x —i2y?

Putting i°= -1
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x?—1+2iy—(—1)y?
X2+ 1+ 2x—(—1)y?

xZ—1+42iy+y°?
x2+ 1+ 2x +y?

x?—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

xZ—1+y? 0
TxZ+142x+y2

=>x2+y?-1=0

>x2+y’=1

::-ﬁ,u“xz+}i'2=ﬁ
= Jx2+yi=1

~lzl=1
Q. 27. Solve the system of equations, Re(z?) =0, |z| = 2.
Solution: Given: Re(z?) =0and |z| =2

Letz=x+1y

~lzl =4/ x2+ y2
— [+2 2
= 2=V Y (Given]

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

=272 = (x +1iy)?
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= 7%= x>+ i%y?2 + 2ixy

= 7%= X2+ (-1)y? + 2ixy

= 72=X2—y?+ 2ixy

It is given that Re(z?) =0

= x?—y?=0 ...(ii)

Adding eq. (i) and (ii), we get
X2+y2+x2—y?=4+0

= 2x2=4

=>x2=2

=X = 2

Putting the value of x2= 2 in eq. (i), we get

2+y?=4
>y2=2
Sy=+2

Hence, z = V2 + iV2, V2 + iV2

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

Consider,

z|=(z+ 1)+ 2i

Squaring both the sides, we get

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

= |z|2= |z + 12+ 4%+ 2(2i)(z + 1)

= |z)2= |z + 1+ 2z + 4(-1) + 4i(z + 1)
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=>0=1+2z2-4+4i(z+1)
=22z2-3+4i(z+1)=0
Letz=x+1y
=>2(x+iy)—3+4ix+iy+1)=0
=2X+2iy—3+4ix+ 4’y +4i=0
=>2X+2ly-3+4ix+4(-1)y+4i=0
=>2Xx—-3-4y+i(dx+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.. (i)

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

=-9y =5

>y=-1

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

=2x+4=3

=2Xx=3-4
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=>2x=-1
1
= Y = — —
=72

EXERCISE 5C PAGE: 188

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

1
(4+3i)

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

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

(iv)
[’1+ 2‘1']2
v) 2+1

(2+1)
(3—1)(1+2i)

(vi)

Solution:
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1 1 4-31

(i)Letz T a+3i 4+3i a-3i

(i) Let z = (2 + 3i)2= (2 + 3i)(2 + 3i)
=4+ 6i + 6i + 9i?

=4+ 12i + 9i?

=4+ 12i-9

=-5+12i

Z =—-5-—12i

_ e @
(l“) Letz B {1_:2!-:]2 - _'|_+4!'Z_4!-

(2—1) 2—1
C1—4i—4 —3-—4i
2.4 —3+4i _ (2-0)(-3 +40)
— —3-4i  —3+4i 9+16

—6 + 110 — 4i? —2 + 11i

25 25
-2 N 11
=25 T 25
-2 11
=25 25
@+ +2)  1+i+2i+2°
(iv) Let T (1+3 (1 + 30)
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1+ 3i—-2

1 + 3i

-1 + 31
1+ 3i

—1 + 3i + 3i—9i?

1—9i?

-1+ 30 1-3i

—14+6i+9 8+ 6i
1+ 30 “1-3i N

1+9 10

_ (1+2!’)2 _ 1+ 4i% +2i o 1-4+2i -3+13i

241 440+ 4i 4-1 +4i 3+ 4i

(v) Let z

—3+2ix3—4i
3+4 3—4

—9 + 12i + 61 —8i° —9 + 18i + 8 = 1B

9 + 16 N 25 25

2+
3 +6i—-1-2i7

_ (2 +1i) .
T (- +20)

(vi) Let

2 + 1 AP
34+ 6i—1+2 4+ 6i

2+1 4—61
- X -
4 + 61 4—61

8 — 12i + 4i — 6i°
16 + 36
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_8-8Bi+6

N 52

148
2753 T 52t

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

1+21
(i) 1-31

(1+71)
(2-i)’
4

(1+i\/§)

(i)

(iii)
Solution:

1+2i
. Z = ]
(i) Let 1-3i

1+ 2i 14+ 3i 1+ 3i + 2i + 6i°

— X T = -
1—-3i 1+ 3i 1—9;2

1+ 5i +6i°® -5 + 5i
N 1 +9 N 10

-1, 1
Z=—+zIi
2 2
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_ -1 1
= F = ———1
2 2
122 (—1)2 | (1)2 1,11
- = 2/ 4 4 2
1+2i
~ The multiplicative inverse of 1-31
_ —1 li
7 - =
-1 _ _ 2 2" _ 4
TTEET T
2
7 = 1+7i
(i) Let (z-1)*
1+ 7i 1+ 7i 1+ 7i

T4+ i2—4 4—1-4i 3—4i

1+ 70 3+ 4
3_4; 3 + 4i

3 4+ 4] + 21i + 28i% 3 + 25{—28 —25 + 25i
N 9 + 16 N 25 L 25
zZ=-1+I
=7 =—-1—1

= |z2= (- 1)2+ (1)2=1+1=2

1+7i

=~ The multiplicative inverse of (2-1)*

o 2 _Zl-i -1 1
o zlI2 T 2 2 2
P
ijLet 1+
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—4 1—-iv3

b4
1+ i3 1-iV3

—4 + 43  —4 + 43

1+3 4
= —1+ V3
Z=-1+i3
=7 =—-1+iJ3

= |z]2= (- 1)2+ (V3)2=1+3=4

-4
(1+1/3)

~ The multiplicative inverse of

.z —1+1iy3 —1+w§
Czl2 4 T4 4

Z

%

Q. 3. If (x +iy)®= (u +iv) then prove that X Y/ oy (X%=y?).
Solution: Given that, (x +iy)®= (u + iv)

= X3+ (iy)® + 3x2iy + 3xi?y2=u + iv

= x3- iy3+ 3x%y - 3xy?=u + iv

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

On equating real and imaginary parts, we get

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

v %% —3xy”? " 3xy -yl
Now , * y x ¥
X(*—3y%) | y(3x* -y)
X y
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=X2_ 3y2+ 3X2- y2

= 4x? - 4y?

Xy
Q. 4. If (x +iy)¥3=(a + ib) then prove that [;JFE] =4 (a’- b?).
Solution: Given that, (x + iy)Y3= (a + ib)
= (x +1iy) = (a + ib)®
=>(a+ib)3=x+iy
= a%+ (ib)® + 3a%ib + 3ai’h?=x + iy
= ad- ib*+ 3a?%ib - 3ab?=x + iy
= a3-3ab’+i(3a’b - b3 =x+iy
On equating real and imaginary parts, we get
x =a3- 3ab?and y = 3a%b - b®

a?—3ab” 3a’b-b?
a b

als

¥
4 7 &
Now, b

a(a®— 3b?) . b(3a% - b?)
a b

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

x

X ¥ _ 2 _ K2
Hence,a+b 4(a b%)

Q. 5. Express (1 = 2i)=2in the form (a + ib).
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Solution: We have, (1 - 2i)3

1 1 1 1
= — = =
(1—2i)3 1—-8i*—61 + 12i? 1 +8i—6i—12 21—11
1
= 4
—11 + 21
1 —11-21

—-11 + 2i X —11-2i

—-11—-2 —11—-2:

(—11)2 —(2i)2 121 + 4

—11—2i
125

—11  2i
125 125

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

(x*+ 2xi) = (3x2+iy) = (3 =5i) + (1 + 2iy).
Solution: We have, (x*+ 2xi) — (3x? + iy) = (3 = 5i) + (1 + 2iy).
= X4+ 2xi - 3x2+ iy =3 —5i + 1 + 2iy

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

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

= x4-3x?-4=0eq(i) and 2x -y - 2y + 5 = 0 eq(ii)
Now from eq (i), x*- 3x2-4=0
>X4-4x2*%x2-4=0

>x2(x2-4)*1(x*-4)=0

= (x?-4)(x*+1)=0
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=>x2-4=0andx*+1=0
>x=#2andx=v-1

Real value of x = £2
Putting x = 2 in eq (ii), we get
2x-3y+5=0
=>2%x2-3y+5=0
=4-3y+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
1

3

}T:
=

Q. 7.1f 22+ |z|?= 0, show that z is purely imaginary.
Solution: Letz=a +ib

= |z| = V(@2 + b?)

Now, z2+ |z]?=0

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

= a’+ 2abi +i?b?+ a2+ b?=0

= a?+ 2abi- b2+ a?+b?=0

= 2a%+2abi=0

=>2a(a+ib)=0

Eithera=0o0rz=0
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Since z# 0

a =0 = zis purely imaginary.

z—1

Q.8.1f Z+ Lis purely imaginary, show that |z| = 1.
Solution: Letz=a +ib

z-1 _ a+ ib—1

Now, z+1 a+ib+1

(a—1) + ib
“(a+ 1) +ib

(a—1)+ib (a+ 1)—1ib
“la+D+ib (a+ D—ib

a’ +a—iab—a—1+ ib + iab + ib—i?b?
(@ + 1)2 + b2

a* + —1 +ib + ib + b? at + b2—1 + 2ib

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

z-1

Given that 2+ 1 is purely imaginary = real part = 0

a? + b*—1
= =
(a+ 1) + b2

>a’?+b?-1=0
>a’+b%=1
=|z|=1

Hence proved.
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Z3 -1
. B _z+1
Q. 9.1f z1 is a complex number other than -1 such that |z:) =1 and z2 = then

show that z? is purely imaginary.
Solution: Letzz=a +ib suchthat | z1| =V(@2+b?) =1

g — ;-1 a+ib-1 (a—1)+ib
Now E z, +1 T a+ib+1  (a+1)+ib

(a—1)+ib (a+ 1)—ib
“la+D+ib (a+t D—ib

a? + a—iab—a—1 + ib + iab + ib—i%bh?
(a + 1) + b?

a’ + —1 +ib + ib + b? a® + b2—1 + 2ib

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

(@ +Db)-1+2ib  1-1+2ib
S (@a+ D2+ (a+ 1)2+ b2

[~ a® + b® = 1]

N 2ib
(@ + 1)z + b2

=0

Thus, the real part of zis 0 and z?is purely imaginary.

Q. 10. For all z C, prove that

l(.75+£):Re(z)

(i) 2

1

—(z+ Z)= Re(z]
(i) 2
(iii) 7z - |z|?
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(z-2)
(V) is 0 or imaginary.
Solution:
Letz=a+ib

= Z =a—1ib

z+f={ﬂl+ib)+(‘1_ib)=2_[1=H=Re{z)

Now,
oW, 3 9

Hence Proved.
(iLetz=a+ib
= Z =a—1b

i
E

Now,

3 (a + ib) + (a—ib)
B 2

2a a R
=7 T1" R

Hence, Proved.

(i) Letz=a +ib

= Z =a—1b

Now,zzZ = (a + ib)(a—ib) = a®? —(ib)? = @ + b? = |z|?
Hence Proved.

(iv)Letz=a+ib

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

4+ z

Hence, is real.

(v)Casel.Letz=a+0i

=z =a—0i

Now,z—2Z =(a +0i)—(a—0i) = 0

Case 2. Letz=0+hi

=z =0-Di

Now,z—2z = (0 + ib) — (0—ib) = 2ib = 2ilm(z) = Imaginary
Case2.Letz=a+ib

= zZ =a—1ib

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

(2-2)
Thus, is O or imaginary.

[_J -2
Q.11.If zz= (1 +i) and zz2= (-2 + 4i), prove that Im * 71
Solution: We have, z1= (1 +1i) and zz2= (-2 + 4i)

2,2; (1 +1)(-2+4i)

5 a+v

Now,

—2 + 40— 20 + 4i° -2+ 4i—-2i—4 -6+ 2i

(1-1) B (1— 1) T o(1-1)
_ —6 + 2 (1 +1)
T Ta-» *a+n
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—6—60 + 20 + 2i°
1+1

—6—4i—2 —8—4]
2 N 2

=-4-2i

Im (@) = —2

Hence, %z
Q. 12.If aand b are real numbers such that a+ b2=1 then show that a real value

17X a—ib)

of x satisfies the equation, 1+1x
Solution: We have,

1—ix ( b) a—1ib
1+ix 47w

Applying componendo and dividendo, we get

(1—ix) + (1 + ix) o+
(1—ix)—(1+ix) a—ib—1

1—ix +1 + ix a—ib + 1

= . p = 3
1—ix—1 + ix a—ib—1

2 a—ib +1

= =

—2ix —(—a+ib + 1)

] l-a+ib 14+a+ib
= 1X = X ;

e l1+a—ib 1+ a+ ib

1+a+ ib—a—a®>—aib + ib + aib + i*h?
- (1 + a)? — i2b?

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

H (1 + a)z2—1i2b? (1 +a)?+ b2 1+ a2+ 2a + b2
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1—(a® + b*) + 2ib

T T T+ 2a + (@ + b?)
o l-t+ab
DR v R =1
] 2ib
=iy = ———
M=o
2b Real val
= ¥ = —F— =
X 2 1 2a edaL raLue
EXERCISE 5D PAGE: 202

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

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

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

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,

rsinbd 0
rcosd 4
Tan6 =0

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

Solution: Let Z =-2 = r(cosB + isinB)
Now, separating real and complex part, we get

-2=rcosh............. eqg.1l

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

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

1rsind 0
rcosd -2
TanB8 =0

Since cosB = -1, sin@ = 0 and tanB = 0. Therefore the e lies in second quadrant.

Tan® = 0, therefore 6 = 11
Representing the complex no. in its polar form will be
Z = 2(cosTr + isinTr)

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

https://byjus.com
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Solution: Let Z = -i = r(cosb + isinB)

Now, separating real and complex part, we get
0=rcosO .......... eq.1

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

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

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

Hence its modulus is 1.

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

rsinbd —1

rcos - 0

TanB = -«

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

m
Tanb = -«, therefore 2

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

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

Solution: Let Z = 2i = r(cos8 + isinB)
Now, separating real and complex part, we get

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

https://byjus.com
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Squaring and adding eq.1 and eq.2, we get
4 =2

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 2
rcos® 0
TanB = «

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

T
tanB = «, therefore 2

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

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 -

Solution: LetZ=1-i=r(cosb + isinB)

Now , separating real and complex part , we get

1=rcosH........... eq.1l

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

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

2=r2

Since r is always a positive no., therefore,

r=n2,

https://byjus.com
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Hence its modulus is V2.
Now , dividing eq.2 by eq.1 , we get,

1rsind -1
rcosd 1

Tanb = -1

1k

[ ]

~ cosB = sinf = —
Since vZ V<= and tanB = -1 . Therefore the 8 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 +1i

Solution: Let Z=1-i=r(cosb + isinB)

Now, separating real and complex part, we get

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

rsind 1

rcost - —1
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TanB =-1

- cosB = —i_ ,5inf = i_
Since V2 VZ and tan® = -1. Therefore the 0 lies in second

guadrant.

5]
Tan® = -1, therefore 4

Representing the complex no. in its polar form will be
7 = wﬁ{ms(%ﬂ) + isin(af)}

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

express each of them in polar form: V3+i

Solution: Let Z +i=r(cosb +isinb)

Now , separating real and complex part , we get

Hence its modulus is 2.

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

rsing 1
rcos® |3
Tanf L
anf = —

V3
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 cos® =2 sinf =2  tand = —

Since 2, 2 and V3 Therefore the 0 lies in first quadrant.

| =

Tan® =

wl
=

v3  therefore

Representing the complex no. in its polar form will be
T . T
Z = 2{1:05(;) + 15111(E)}

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

express each of them in polar form: -1+ \61

@.

Solution: Let Z = V°! - 1 = r(cosH +isind)

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,

rsin® 3
rcos®  —1
=

V3
Tanf = ——
an n
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. cosB = — 2 sing = & tanf = — 2 o
Since 2, 2 and 1 therefore the 0 lies in second
guadrant.
2m

Y = —

Tand = V3 | therefore 3

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

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

express each of them in polar form: 1_\/51

IIl_-
Solution: LetZ = -V3! + 1

= r(cosb + isinB)
Now, separating real and complex part, we get

1=rcosH........... eq.1l

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
rcos® 1
/3
v
Tand = — >
an N
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~ cosB = 2 sinp = -2 tan = — 2 o

Since 2, 2 and 1 Therefore the 6 lies in the fourth

guadrant.

T

_.f2
Tang="V3 ,therefore 6= 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

Solution: Let Z =2 - 2i = r(cosb + isinB)
Now , separating real and complex part , we get

2=rcosf ........... eq.1l

Since r is always a positive no. therefore,

r:21"“fE

Hence its modulus is 2V2.

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

rsind -2
rcos® 2
Tan6 =-1
~ cosB = — sinf = —— o
Since Ve vZ and tanB = -1 . Therefore the 0 lies in the fourth

gquadrant.
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p— T

Tan@ = -1, therefore 4

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

—4+ 4431

express each of them in polar form:
Solution: Let Z=4v2i -4 =r(cos® + isinb)
Now, separating real and complex part, we get
-4 =rcosh............ eq.1l

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

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

64 = r2

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

1cosb - —4
Tan® V3
anb = ——
1
_ cosf = —= sinf = 2 tang = — 2 g. .
Since 2 2 and 1  Therefore the “ lies in second the
guadrant.
2_;1
Tan® = -V3, therefore 6= 3 .
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Representing the complex no. in its polar form will be
Z = 8{::&5(2?“) + isin(%ﬂ)}

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

_32 9;
express each of them in polar form: 3v2 +32i

Solution: Let Z = -3v2 + 3v2i = r(cos8 + i sinB)
Now, separating real and complex part, we get
-3V2 =rcosh ............ eq.1

3V2=rsind ............ 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 342

rcos® —342
Tanb !
anb = ——
1
. cosB = —i, sinf = %
Since V2 VZand tan@ = -1 . therefore the 0 lies in second
guadrant.

3m

Tan® = -1, therefore 6 = T.

Representing the complex no. in its polar form will be
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Z = 6{-:&5{%1) + isin{%ﬂ)}

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 14+i 141

ion: ——= - X .

Solution: 1—i 1-1i > 1+i
1+i2+2i

1—1°

Let Z =i =r(cosB + isinB)

Now , separating real and complex part , we get

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,

rsing 1
rcos® 0
tanB = «
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Since cosB = 0, sin6 = 1 and tanB = «. Therefore the 6 lies in first quadrant.

T
tanB = «, therefore 2

Representing the complex no. in its polar form will be

Z = 1{::135(3) + iSiIl[:g)}

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—-i 1-—1i
inn- = - X -
Solution: 11 1+ i 1— i

1+i%— 2i
S 1-i2
21
2
=i
Let Z = -i = r(cosb + isinB)

Now, separating real and complex part, we get

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

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

Hence its modulus is 1.

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

rcosd 0

TanB = -«

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

T
Tanb = -«, therefore 2

Representing the complex no. in its polar form will be
T . a T
Z = 1{::05(—5) + 15111(—5)}

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

Solution:

1+31 1+3i 1+ 2i
= - X .
1-21 1— 2t 1+2i

1+ 6i%2+ 50
1 — 442
5i —5

5

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

-1 =rcosh............ eqg.1l

https://byjus.com
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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

rcos®  —1

TanB =-1

- cosB = —i, sinf = % e
Since V2 V2 and tan® = -1 . Therefore the 0 lies in second
guadrant.

o
Tan® = -1, therefore 4

Representing the complex no. in its polar form will be
7 = y@{cos(%ﬂ) + isin(%ﬂ)}

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

1-31

express each of them in polar form: 1+ 2i
Solution:

1-3i  1-3i 1— 2i

_— - A -
1+ 2i 1+ 21 1— 21

1+ 6i%2— 5i
1 — 442

—5i—5
-5
=.i-1

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

https://byjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S R S Aggarwal Solutions Class 11 Maths Chapter 5-
m The Learning App Complex Numbers & Quadratic Equations

Now , separating real and complex part , we get
-1 =rcosh............ eq.1l

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

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,

rsind -1
rcosd -1
tanb =1
cosh = —ir sinf = —i,
Since vZ VZ and tan® = 1 . Therefore the 6 lies in third quadrant.
-
Tanb = 1, therefore 4

Representing the complex no. in its polar form will be
= am _ 3m
Z = v 2{1:05(—:) b 15111[—:)}

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
Solution:

5—-1 5 — i 2 + 3i
= - X -
23 2—-31 2+ 3

https://byjus.com
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10 — 3i*+ 13i
- 4-—09;2
+13i +13
N 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=+2,

Hence its modulus is V2.

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

rsinbd

1
recos® 1

Tanb =1

al =

%]

_ cosB = iﬁ sinB =
Since V2, V< and tanB = 1. Therefore the 6 lies in first quadrant.

Tan® = 1, thereforeg _ T
4

Representing the complex no. in its polar form will be

7 = wﬁ{ms(z) + isin(z)}
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Q. 18. Find the modulus of each of the following complex numbers and hence

-16

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

—16 —16 y 1 — \3i
1431 1+ 3 1 -3

—16 + 16vV3i
1 —3;2

16V3i — 16
4

= 44/3i- 4

LetZ=4V3i-4= r(cosB + isinB)

Now , separating real and complex part , we get

43 =rsin@ ............ eq.2

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

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
rcosd  —4
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tand = -3
_ cosf = —= sinf = 2 .
Since 2, 2 and tan® = -V3. Therefore the 8 lies in second
guadrant.
2m

8
Tan® = -V3, therefore 3

Representing the complex no. in its polar form will be
Z = 8{cos(3) + isin(3)
= 8icos(; isin( \
Q. 19. Find the modulus of each of the following complex numbers and hence
2+ 643
express each of them in polar form: S+ \El

Solution:

2+6\/’§i 2+ 6vV3i 5 — /3i

b4
54431 5+ 3 5 — 3i

10 + 28+/3i — 18i2

25 — 3i2
28+/3i + 28
B 28
=\3i+1

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

Now , separating real and complex part , we get
1=rcosH........... eqg.1l

V3 =rsind ............ eq.2

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

4=r2

https://byjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S R S Aggarwal Solutions Class 11 Maths Chapter 5-
m The Learning App Complex Numbers & Quadratic Equations

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
rcos® 1
tand = V3
, cosd = = sinf = & V3 . -
Since 2, 2 andtan® = " *. therefore the 0 lies in first quadrant.
g ==
Tan® = 3, therefore 3

Representing the complex no. in its polar form will be

Z = E{EDS{:E) + isin(%)}

Q.20

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

1+1

1—-1

Solution:

1+1 1+ 1+ i
— = : X .
1—1 1—1 1+ 1

https://byjus.com
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L = r(cosB + isinB)

Now, separating real and complex part , we get

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

hence its modulus is 1.

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

i
rsind _ NE
rcoso X
g
tan0 = 1
1, 1
. cosB = — sinB = — o
Since Ve VZ and tan0 =1. therefore the 0 lies in first quadrant.
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_r

Tan6 = 1, therefore s

Representing the complex no. in its polar form will be

Z = 1{::135{45) + 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:

Solution:

1+1 1+i>< 1+ i
1-1 J1—i 1+ i

7 = —+ L= r(cosf + isinB)
Let vZ w2

Now, separating real and complex part, we get

1
— = rcosb
y 2

https://byjus.com
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— = rsinb

VIO eq.2

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

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 _ L_@
rcosh -
y 2
tand =
_ cos® = — sinf = — AR Y
Since V2, V2 and tan® =1. Therefore the 6 lies in first quadrant.

4] =z
Tanb = 1, therefore 4

Representing the complex no. in its polar form will be

Z = 1{::135(%) A isin(z)}

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

express each of them in polar form: —\E—l

Solution: LetZ = -1- V3 = r(cos® +isinB)

Now, separating real and complex part, we get
3 =rcosh............ eq.1

-1=rsin@ ............ eq.2

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

https://byjus.com
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2

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,

rsind —1
rcosd  —/3
tant L
anb = —
V3
~ cosB = ~ %2 gipp = -2 tanf = i,
Since z 2 and V2  Therefore the 0 lies in third
guadrant.
tand = — g — 27
V3 therefore 3

Representing the complex no. in its polar form will be

Z = 2{1:05(—?) + isin(—?)}

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

Solution: =i"®

= i*"3where n = 18

Since i4M3 = -

i°=-i

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

Now , separating real and complex part , we get

0=rcos@ ........... eqg.1l

https://byjus.com
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-1=rsinO.............. 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,

rsinbd —1

rcos - 0
tanB = -«

Since cosB =0, sinB = -1 and tanB = -~ . therefore the 6 lies in fourth quadrant.

T
TanB = -« | therefore P

Representing the complex no. in its polar form will be

Z = 1{::05(—%) + isin(—g)}

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

(1-1)

m .. T
[CDS—+IS]_I1—]
express each of them in polar form: 3 3
Solution:
1-1

1 .43

— + L"'I_a

2 2

2 — 2i
B 1+ i\..@
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2 — 2i y 1— +/3i
14+ 43i 01— 3i

2 — 2331 —2i + 24/3i%
N 1 —3i2

_ (2-2v3) +i(2V3 + 2)

A
(1-V3) +i(V3 + 1)
o 2
7 — C B ICEL S r(cosd + isin@)
Let z

Now, separating real and complex part , we get

1- 1.."§
2 eq.1

1+ 1.."5

= rsinb
2 eq.2

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+4/3
2

rcosh 1-43
2

rsind

https://byjus.com
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1+ 1.-@
tanf =
1— \.,.’E
. cosf =2 sing = 212 L+ v3 o
Since 242 2¥2 and tanB = 1-v3, Therefore the 0 lies in second

guadrant. As

1+43 7
Tanf = — 6= —
1-+3 therefore 12

Representing the complex no. in its polar form will be
7 = V2{cos(Z) + isin(=)
12 12 }
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°)
Solution: =sin(90° + 30°) - icos(90° +
30°) = cos30° + isin30°
Since, sin(90°+ a) = cosa
And cos(90° + a) = -sina

\E+ 1
= — I—
2 2

Hence it is of the form

ER "
Z = ?-I— 1= r(cos@ + isinB)

Thereforer=1

o | A

Hence its modulus is 1 and argument is

EXERCISE 5E PAGE: 206

Q.1.x°+2=0
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Solution: This equation is a quadratic equation.

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

—b +V(b? — 4ac)
¥ =

2a
Given:
=>x2+2=0
=>Xx2=-2
=>x =+ (-2)

But we know that v (-1) = i
> x=+\2]

Ans: x=+V2i Q.
Q.2.x?+5=0
Solution :

Given: x>+5=0
=>x?=-5

= x = +V (-5)
>x=#V5]

Ans: x=+\5i
Q.3.2x2+1=0
Solution: 2x>+1=0

=2x°=-1

https://byjus.com
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Xx=+|-2
= 2
x = + [3i
2
=
x ==+ !—.—
= V2
X = +—
Ans: V2

Q.4.x°+x+1=0

Solution: Given:

X2+x+1=0

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

_ b+ V(b2 — 4ac)

X =
2a
y = —1+,/12—(4x1x1)
= 21
—lty'ﬁ
X =
= 2
—14y-3
X =
= 2
—1++3i
X =
= 2
1 3.
x = -+
N 27 2
1,,."§ 1 \.‘E.
X =—-+ 1 X =—-——1
Ans and 2
Q.5.x2=x+2=0
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Solution: Given:
X2—x+2=0
Solution of a general quadratic equation ax?+ bx + ¢ = 0 is given by:

b+t V(b? — 4ac)

_1' e
2a
Y = —(—1)4,/(-1)2—(4x1x2)
=5 231
14+/1—-8
X = —
N 2
1++/=7
X = —
N 2
1+ 7i
X = —
= 2
1 1.,."?
X = -X+—1
N 27 2
1 1..'?. 1 1.."_?.
x =-+ —1 = — Sl
Ans: 2 2 and 2 2

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

Solution: Given:

X2+ 2x+2=0

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

—b +V(b? — 4ac)
¥ =

2a
_ —244(2)2—(ax1x2)
=0 2x1
—2+4/4-8
X =
= 2

https://byjus.com
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¥ = —24+4/—4
= 2
—242i
X =
= 2
x = -2+
= 272
X = —1+1

Ans: x=-1+iand x =-1-i
Q.7.2x2=4x+3=0
Solution: Given:
2x°—4x+3=0

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

—b +V(b? — 4ac)
X =

2a
v = —(—4)t,/ (—4)2—(4x2x3)
IR 2%2
4+./16—24
_1' =
= 4
4+,/—8
X = —
= 4
44242
x = —
= 4
4 24z,
X =-x—1
= 4 4
i
X = 1i—._
= V2

https://byjus.com
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X =1+ —= x=1-——

Ans vZand V2

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

Solution: Given:

x2+3x+5=0

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

—b +V(b? — 4ac)
¥ =

2a
. —3+,/(3)2—(4x1x5)
= 2%1
—3+45-20
_]'_' =
= 2
—Et'l.."—_].].
_]_' =
= 2
—3+411i
_1' =
= 2
3 u"ﬂ.
x = ——-1—7u
= 2 2
3 W11 . 3 J11
X =—4+ —1 e — — 1
Ans 2 2 and 2 2

0.9. V3x? +x+~/5=0

Solution: Given:

\/f_ax2+x+\/§:0

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

o —b +V(b? — 4ac)
* = 2a
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-1+ ﬂ|l{1]2—{4xu-'§xu'§}

= o 2}(!.."5
) —1++/1-20
X = —
= 3
i —14y/-19
X = e
= 245
) —14+4+/19i
X = —
= 245
1 y‘lﬁ.
X = —s=t_—1
= 243 245
|J.9 |'E
= J— —= J—
= V5 4F; _ _5_4F
Ans 10 2 and 10 2

Q. 10. 25x?=30x + 11 =0
Solution: Given:
25x2—-30x+11=0

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

_ b+ V(b2 — 4ac)

X =
2a

Y = —(—30)4,/(—30)2—(4x25x11)
N 2x25

Y = 30+4900—1100C
= 50

) 30++—200

X = ———
N 50

) 304100z

X = —
N 50
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v = — 30 + 1042Z.
= 50~ 50
1=—E+E1 1=—E—E1
Ans 5 and 5

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

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

b+t V(b? — 4ac)

_]'_' =
2a
_ —24,/(2)2—(4=8x1)
= Zxg
—244/a—337
_1' ft
= 1a
—2+4/—28
_]'_' =
= 1a
—2+247i
_]'_' =
= 16
2 27 .
X = ——*x—
= 16~ 16
\."_ |
X=—-+—-1 x=—--——I
Ans: 8 2 and 8

Q.12.27x°+10x+1=0
Solution:
Given:

27x>+ 10x+1=0
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Solution of a general quadratic equation ax?+ bx + ¢ = 0 is given by:

—b +V(b? — 4ac)
Y =

2a
_ —103,/(10)%2—(4X27 x1)
=7 2x27
—10++/100—108
=5 54
_ —10iy/-8
= 54
) —10+24/2i
X = ————
= 54
10 . 24/2.
X = ——+—
= 547 54
5 1.."5. 5 1.."5.
X =——+ = B~ =
Ans: 27 27 and 27 27

Q.13 2x? —\3x+1=0

Solution: Given:

2x2—V3x +1 =0

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

_ b+ V(b? — 4ac)
B 2a

X

(VD [(VER-(axax1)

X =
= 2x2
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. _ V3hE-s
:>JL B 4
o A3R/=5
=>JL B 4
345
=>~JL B 4
x = S+
= 4 4
x = 24 23 x = 2_Y%
Ans 4 4 and ¢ 4

Q.14.17x?°=-8x+1=0
Solution: Given:
17x2 —=8x+1=0

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

b+ V(b? — 4ac)

X =
2a
Y = —(—8)%,/(—8)2—(4x17x1)
= 2x17
8+ 64—64
X = ——:
= 34
g+ —4
X =
= 34
842
X = —
= 34
g 2
X = —x—1
= 347 34
4 1. 4 1
X =—+ —i = —— —
Ans 17 17 and 17 17
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Q. 15.3x?+5=7x

Solution: Given:

3x?+5=7x

=3x>-7x+5=0

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

b+t V(b? — 4ac)

X
2a
v = —(-7)+,/(-7)2—(4x3x5)
R 2%3
7+ 19-60
X = ——
= &
Ty —11
X = —
= &
T4/ 118
X = —
= &
7 11.
x = -+—i
= 2] &
7 17 . 7 11
x ==+ =i = -——i
Ans & & and & 6
2 20
X" —4x+—=0
Q. 16. 3

Solution: Given:

20
3x* —4x + 53 =0

Multiplying both the sides by 3 we get,

9x?—12x + 20 = 0
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Solution of a general quadratic equation ax?+ bx + ¢ = 0 is given by:

—b +V(b? — 4ac)
Y =

2a
Y = —(—12)4,/(-12)%—(4x9x20)
= 2%9
Y = 12+4/144-720
=5 18
12447576
X = ——
= 18
124240
X =
= 18
) 12 | 24.
X = —+—
= 137 18
2 . 4.
X =-x-1
= 3 3
2 4. 2
X = -+ -1 U= =k
Ans: 3 3 and 3 3

Q.17.3x?>+7ix+6=0
Solution: Given:
3IX2+7ix+6=0

=3x%+ 9ix-2ix +6 =0
:31(1 + 3i)—2i (1 E!_) =0

" oy o f L 3xT}
:31{1+31) 21(1 !_m_)—[}

. (2=-1)

. . 3xi
3x(x + 3i) — 2i(x — =
x(x 1) —2i(x _1):0
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J3x(x +3i0)—2i(x +3i) =0
(x +30)(Bx—2i) = 0

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

Ans: x =3i andI 3
Q.18.21x?>—-28x +10=0
Solution: Given:
21x?>—-28x+10=0

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

—b +V(b? — 4ac)
X =

2a
v = —(—28)4,/(-28)2—(4x21x10)
=0 2%21
Y = 28+./784—B40
= 42
] 28++=56
__'_'[ =
. 42
Y = 2842140
= 42
) 28 2414
X = —=
. 42 42
2 yi4 2 414
X =+ — =37 37
Ans 3 21 and 3 21

Q. 19. x2+ 13 = 4x
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Solution: Given:

X2+ 13 = 4x

=>x%-4x+13=0

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

—b +V(b? — 4ac)
¥ =

2a
Y = —(—4)+,/(—4)2—(4x1x13)
=5 2%1
] 4+16-52
X = ——
=
4+—36
X = —
. 2
] 4+6i
X = —
= 2
4 6.
X =-x-l1
. 272
X = 2131

Ans: x=2+3i&x=2-3i
Q.20.x2+3ix+10=0
Solution:

Given: x?+ 3ix+10=0

=x?+ 5ix-2ix + 10 =0
o N e f . 10Y
:)1{1 + 5i) 21{1 E!_) =0

ixi

:>Jf(x + 51')—21'{,1{—%) =0
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. N e 5Xi
:>JL{:_JL+51) 2i(x —1):0

_x(x + 51)—2i(x + 5) =0
(x +50)(x—2i) =0
=5X+51=0&x-2i=0
=5X=-51&Xx=2i

Ans: X =-5i & x = 2i

Q.21. 2x2+3ix+2=0
Solution: Given:
2x2+ 3ix+2=0

= 2X2+ 4ix-ix +2=0

=>EJL'{:JL' + 21')—1'(1‘—?) =0

ixi

=>EJL'{:JL' + Ei)—i(x—ﬁ) = 0

. . 0 T
:21{1+21) i(x —1):0

S2x(x + 20)—i(x + 2i) = 0
J(x +20@2x—i) =0
=>X+2i=0&2x-i=0

X
S>X=-21& 2

) X =
Ans: x =-2iand P
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EXERCISE 5F

E AGE: 211
Q.1. 5+12

Solution: Let, (a + ib)>=5 + 12i
Now using, (a + b)?=a?+ b?+ 2ab
= a?+ (bi)?+ 2abi =5 + 12i

Since i?=-1

= a2- b2+ 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*=5b?
= b%+ 5b2- 36= 0
Simplify and get the value of b?, we get,
= h2=-9orb2= 4
As b is real no. so, b°=4

b=2orb=-2
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Therefore, a=3 or a=-3

Hence the square root of the complex no. is 3 + 2i and -3 -2i.
Q.2 J-7+24

Solution: Let, (a + ib)?= -7 + 24i

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

= a2+ (bi)2+ 2abi = -7 + 24i

Since i2=-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

2

12
= (F) _ b2 =
= 144 — p*=-7b2
= ba_7p2_144= 0
Simplify and get the value of b?, we get,
= p2=-9 or b?= 16
As b is real no. so, b?=16

b=4orb=-4
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Therefore, a= 3 or a= -3

Hence the square root of the complex no. is 3 + 4i and -3 -4i.

Q.3. v-2+243

. : V3.
Solution: Let, (a +ib)?2=-2+ 2"

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

-
= a2+ (bi)2 + 2abi = -2 +2 V3
Since i2=-1

-
= a2 b2+ 2abi= -2 +2 Vi

Now, separating real and complex parts, we get

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

= 2
= (%) —b2=-2

= 3 _pt=-2p2
= ba_ppe. 3=
Simplify and get the value of b?, we get,

= p2=-1orb2=3

As b is real no. so, b?=3
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b= V3 orb= -3

Therefore, a= 1 or a=-1

"'Ei and -1 "El

Hence the square root of the complex no. is 1 +

Q. 4. V1-443
Solution: Let, (a+ib)?2 =1+ 4"Ei
Now using, (a + b)>=a?+ b?+ 2ab

= a2+ (bi)2+ 2abi=1+4 V3,

Since i?=-1

= a2- b2+ 2abi=1+4 VI

Now, separating real and complex parts, we get

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

2

- ()
b/ _p2=1
=12 -b*=b?

T b4+ b2-12= 0

Simplify and get the value of b?, we get,
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= p2=-40rb2= 3
As b is real no. so, b?=3

3

b=" 3

orb=""

Therefore, a= 2 or a=-2

fa [
V3iand 2 -V3i.

Hence the square root of the complex no.is2 + * i

Q.5.
Solution: Let, (a +ib)?=0+1i

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

= a2+ (bi)2+ 2abi =0 + |

Since i?=-1

= a2-b2+2abi=0+ |

Now, separating real and complex parts, we get

Now, using the value of a in eq.1, we get
()
=‘;. JR—
26/ _p?2=0
= 1-4b*=0

= 4p2=1

Simplify and get the value of b?, we get,
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1
= p2= -%r b?= 2

As b is real no. so, b?=3

-

1
vz

b= or b= B

| -

1

=
Therefore , a= ¥2 or a= -3

101
Hence the square root of the complex no. is ¥2 + V3

Q.6. V4
Solution: Let, (a +ib)>=0 + 4i

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

= a2+ (bi)?+ 2abi = 0 + 4

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

= () 1o

= 4-b*=0
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= b*=4

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

= p2=-20rbh?=2
As b is real no. so, b2 =2
b= V2 or b= V2

Therefore , a= V2 or a= -\2

Hence the square root of the complex no. is V2 + ‘Ei and - 2 -‘Ei.

Q.7. 3+447

. : V7.
Solution: Let, (a+ib)> =3 +4" i

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

= a2+ (bi)2+ 2abi = 3 +4 V7|

Since i?=-1

= a2-b2+ 2abi=3 +4+7i

now, separating real and complex parts, we get

Now, using the value of a in eq.1, we get
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2
247
= (T’_) _ b2 =3
= 12 - b*=3b?

= b+ 3b2-28= 0

Simplify and get the value of b?, we get,
~ b2=-7 or b?= 4

as b is real no. so, b= 4

b= 2 or b= 2

Therefore , a= V7 or a= V7

"ﬁ + 2i and "ﬁ -2i

Hence the square root of the complex no. is I.

Q. 8. v16-30i

Solution: Let, (a + ib)?= 16 -30i
Now using, (a + b)?>=a?+ b?+ 2ab
= a2+ (bi)2+ 2abi = 16 - 30i

Since i?=-1

= a2- b?+ 2abi = 16 - 30

Now, separating real and complex parts, we get

a2 -02=16..cccc...... eq.1

= 2ab=-30........ eq.2
_1s

=}a: b
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Now, using the value of a in eq.1, we get

= (_§)2 _b2:16

= 225 _pa-qep?

= b*+16b?- 225= 0

Simplify and get the value of b?, we get,
= p2=-250rb2= 9

As b is real no. so, b°=9

b=3 orb=-3

Therefore, a= -5 ora=5

Hence the square root of the complex no. is -5 + 3iand 5 - 3i.
Q.9. v4-13

Solution: Let, (a + ib)2=-4 - 3i

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

= a2+ (bi)2+ 2abi = -4 -3i

Since i?=-1

= a2- b?+ 2abi = -4 -3i

Now, separating real and complex parts, we get

= a2 -D2= b eq.1
= 2ab=-3....... eq.2

_32
=;'a: 2b
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Now, using the value of a in eq.1, we get
2
3
= (_ E) _ b2 =
= 9 — 4b*=-16b2
= 4b*- 16b2-9= 0

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

9
= b2=20rb2= -2

9
As b is real no. so, b?2=2

Therefore, a= -VZ or a= V2

3 1 3
Hence the square root of the complex no. is V2 42 and V2 - V3,
Q. 10. 4—15—8i

Solution: Let, (a + ib)?=-15 - 8i

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

= a2+ (bi)? + 2abi = -15 -8i

Since i?=-1

= a2- b?+ 2abi = -15 - 8i

Now, separating real and complex parts, we get

= a2 -p2=-15....ccoe.., eq.1
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= 2ab=-8..... eq.2

_4
= a= b

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

= (_E)z _p2=-15

= 16 — b*=-15b2

= b*- 15b2- 16= 0

Simplify and get the value of b?, we get,
= p2=160rb?= -1

As b is real no. so, b= 16

b=4orb=-4

Therefore, a=-1ora=1

Hence the square root of the complex no. is -1 + 4i and 1 - 4i.
Q. 11. ¥—11-60i

Solution: Let, (a + ib)?=-11 - 60i

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

= a2+ (bi)?+ 2abi = -11 - 60i

Since i?=-1

= a%- b?+ 2abi = -11 - 60i

Now, separating real and complex parts, we get

= a2-b2= 11, eq.1
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= 2ab=-60......... eq.2

_ 30
= a= b

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

- (_?)2 —b2=-11

= 900 — b*=-11b2

= p4- 11b? - 900=0

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

~ b2=36 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.
Solution: Let, (a+ib)>=7-30 " i

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

P
= a2+ (bi)2 + 2abi = 7 -30 VZi

Since i?=-1

-
= a2-p2+ 2abi = 7 -30 V2

Now, separating real and complex parts, we get
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5
= 2ab=30Y2...... eq.2
1542
= a= b

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

2

(11"".5) — bz - 7

= 450 — b*=7b?

= b*+ 7b?- 450=0

Simplify and get the value of b?, we get,
~ b2=-25 or b2= 18

As b is real no. so, b?=18

- 3\.,"'5 —3\-@

b

Therefore ,a=50ra=-5

or b=

3\-@-

=
Hence the square root of the complex no. is 5 + 3v 2i and -5 - I.

Q.13. -8

Solution: Let, (a + ib)>=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
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= a2 -D2= 0. eq.1
= 2ab=-8....... eq.2

_4
= a= b

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

(-3
;k. —_——
b/ —p?2=0
=16 -b*=0
~ b*=16
Simplify and get the value of b?, we get,
= b2=-40rb?= 4
As b is real no. so, b’=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. +1-i
Solution: Let, (a +ib)?=1 -
Now using, (a + b)?>=a?+ b?+ 2ab
= a2+ (bi)2+ 2abi=1-i
Since i?=-1
= a2-b%+ 2abi=1-i

Now, separating real and complex parts, we get
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a2 -b2=1.n. eq.1
= 2ab=-1...... eq.2

_1
=g = 2b

Now, using the value of a in eq.1, we get
(-3)
ﬁ, —_——
2b/ _p2=1
= 1 - 4b*=4p?

= 4b*+ 4b2-1=0

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

—4 ++32
= p2= 8
R Y
As bisreal no.so, b?2= 2
—1 442

b2= 2

||—1 + 1..2 ||—1 + 1.,.2
b= or b= -
Therefore , a= -V or a=
2

_Jl + 42 J 1442
Hence the square root of the complex no. is + i

\}1+\."§ \}—1+\E
and S z .

ﬁ

Exercise 5G
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-78
Q. 1. Evaluate 1 .

1
Solution: we have, i"®

1
- (i4)19 12

We know that, i*=1

1
= 119 2

Q. 2. Evaluate (i%"+i70+ {91 + {101 4 j104),
Solution: We have, i®” + {70 + j91 + 101 4 j104
= (9 + (Y2 + (14228 + (1950 + (1428
We know that, i*=1

= ()M + (1)Y.i2+ (L)% + (1)%.i + (1)
Si+i2+i+i+l

=i-1-i+i+1

=i

Q. 3. Evaluate

80 , 178 , 176 | 174 172

{180  §178 3176 078

170

168 | -166 | -164 162

1T+ 1+ +1
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Solution:

iJ.BI] 2178, 176 2174 i

( +iLTELTE LT, ”3)
FLTO 3168 3 1166 3 1168 1162
We have, 1 +1 +1 +1 +1

1130+ 11T8+ ilTﬁ‘I‘ 11'?4 + ilTE
j170 } {168 4 j166 } j164 | j162

(14-)4-5 + {:14)44 12 + {:14)4-4- + {:14)43 12 + (14)43
{:14-)4-2 iz 4+ {:14)42 + {:14)41 iz + {:14)41 + {:14)40 12)

{:1)45 + {:1)44 12 + {:1)4-4-_|_ {:1)43 12 + (1)43
{:1)42 iz 4 {:1)42 + {:1)41 iz + {:1)41 + {:1)40 12)

i2+1+2+1+12

l—l-l—l—l—l-l)
1+1-1+1-1

(

(
(e

<

.

=)

Q. 4. Evaluate (i1 —j4-1)

Solution: We have, i#n*1— j4n-1

= jdn j - jén i1
= (i) i - (i4) " it
=(@)ni-(n it
=i-it

1
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2

i=—1

i

(V36 %y T5)

Q. 5. Evaluate .

(V36 x \—25)

Solution: We have,

6x v—1x25
— 6 x (V=1x+25)
=6x(V-1x5)

= 6x5i = 30i

Q. 6. Find the sum (i"+ i" + i"*2+ {"*3) where n N.
Solution: We have in+ "1 + j1+2 4 jn+3

=i+ i+ N2+ ins

=in(1+ i +i2+ %)

=i"(L+i-1-)

=i"(0)=0

Q. 7. Find the sum (i +i?+ i3+ i*+.... up to 400 terms)., where n N.
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Solution: We have, i +i?+ i+ i*+.... up to 400 terms

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

a(1-rM)
Thus, 1-r

(1= (D)
1 -
~ i(1 — (i*)109)
B 1—1

11-179
ST pred

ifl1—1
_ia-n_,
1—i

Q. 8. Evaluate (1 +it0+ {20+ {30),
Solution: We have, 1 + 10+ {20 + {30
=1+ (I)2i2+ (%) + (i4)7.i2

We know that, i*=1

=1+ (1)2i%+ (1)°+ (1)".i2
=1+2+1+1i2

=1-1+1-1

=0

41 , 1
(i +3%)
Q. 9. Evaluate: s,

( 41 i)
Solution: We have, it
P1=i00 =

i71: i68_ i3: -i
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Therefore,
1 1 -1
(141+.—)=1——= :
171 [ [
1 2 1
[+ + —) = —< X3
( 171 I i
1 21
41 —_ o —
(i 4 7) = -7 =2
41, L\ _ 4.
Hence, (l * !'”) =2
1+i)
[ I ] :1
Q. 10. Find the least positive integer n for which g
an I
| () =1
Solution: We have, *1-1
L4 14 1w
Now, 1—i  1-i " 1+
(1+1)°?
T 12 2
1% + 2i +i?
T 1—(-1)
1+2i—1
B 2

=1

| (ﬂ) = ()" = 1 = nis multiple of 4

1-i
= The least positive integer n is 4

Q. 11. Express (2 = 3i)%in the form (a + ib).
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Solution: We have, (2 — 3i)®

=233 x22x 3i -3 x 2 x (3i)2— (3i)?
=8 — 36i + 54 + 27i

=46 - 9i.

(3+5)(3-5)
(&) (F )

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

{3+iy"§}{3—iy"§}
Solution: We have, (V3+/2i)—(v3 i)

3)2— (iv5)
=£i3@_(::_§1ﬁ[ (a+b)(a—b) = a® —b?]

9+5XJE
2421 V2
14+/2i

2(v21)

721
=2

—7/2i
2
3—\."—_16

Q. 13. Express 1-vV=9 in the form (a +ib).

2—/—16

Solution: We have, 1-V-9

We know that V-1 = i

Therefore,
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3—v—16 3—-4
1—+v—9 1-3i

3 —+—16 3—4i><1+3i
1—+v—9 1—-3i 1+3i

3—vV—16 3+9i—4i—12i2
1—v=9  (1)2—(3i)2

3—y—16 15+5i 15 5 3 1
1-v—9  1+9 10 10 2 2"

Hence,

3—+—16 3+
1—v—9 2

Q. 14. Solveforx: (1-i)x+(1+i)y=1-3i.

[
2

Solution: We have, (1 —-i)x+ (1 +i)y=1-3i

= X-ix+y+iy = 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
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>y=-1

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

Hence, x=2 andy = -1

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

= 25i2+24 = -25+24 = -1

X = —(=5i)tv=1
Therefore, the solutions are given by 2x1
5ix1i
X =
2x1
biti
X =
2
Hence, x= 3i and x = 2i
1
Q. 16. Find the conjugate of (3 o 41] .
1
2= —
Solution: Let 3+4
1 3—4i 3 —4i
= 4 =
3+4 3—-4 9+16
3 4
= ———i
25 256
_ 3 N 4
= I=—+—i
25 256
Q.17.1f z=(1 =), find z1.
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Solution: We have, z= (1 —1)
=Z=1+1
= |z|?=(1)*+(-1)?=2

=~ The multiplicative inverse of (1 — i),

L Z 1+i
Z = — =
|z|2 2
1 1
z7l= —+ i
2 2
(\/f_;+31)
Q.18.Ifz= , find z1.
Solution: We have, £ = (V5+31)
=7 = (V5—3i)
2
= |z = (V5) +(3)°
—5+9=14
~ The multiplicative inverse of {"E +3 i),
-1 E \"lg_ 31
7z 1= =
|z|2 14
L, V5 L3
z 14 14"

2)
Q. 19. Prove that arg (z) + arg( =0
Solution: Let z = r(cosb + i sinB)

= arg(z) =6
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Now Z = T(cos® — isin6) = r(cos(—6) + isin(—6))

= arg(z) = —6

Thus, arg () +318(D =g .9 = 0
Hence proved.
3
Q. 20.If |z] =6 and arg (z) = 4 , find z.
3n

Solution: We have, |z| =6 and arg (z) = 4
Let z = r(cosB + i sinB)

We know that, [z] =r=6

R¥4
Andarg (z)=6= 4

am . . 3T
o 6 (ms— +1i 5111—)
Thus, z = r(cosB + i sinB) = 4 4

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

Let 0 = rcosB and -2 = rsin6

By squaring and adding, we get

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

= 0+4 = r2(cos?0 + sin?0)

=>4 =12

=>r=2

~ cosBb= 0 and sin6=-1
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Since, 8 lies in fourth quadrant, we have

Since, 0 € (-1 ,1 ] it is principal argument.

Q. 22. Write the principal argument of (1 + i \/37)2.

- 3)
Solution: Let, Z = (1 T IV 3)

2
=(1)%+ (iV3)" +2V3i
=1—1+ 2v/3i

z =0+ 2+/3i

Let O = rcos® and 2V3 = rsin®
By squaring and adding, we get
(0)2+ (2V3)2 = (rcosB)2+ (rsinB)?
= 0+(2V3)2 = r%(cos28 + sin?0)
=(2V3)2=1r2

=r=2V3

-~ cos0= 0 and sin6=1

Since, 8 lies in first quadrant, we have

6 =—
2

Since, 0 € (-1 ,1 ] it is principal argument.
Q. 23. Write =9 in polar form.

Solution: We have, z=-9
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Let -9 =rcosB and 0 = rsinB

By squaring and adding, we get
(-9)? + (0)? = (rcosB)? + (rsinB)?
= 81 = r?(cos?0 + sin?0)

=81 =12

=>r=9

~cosf= —1landsinB =0
=0=1

Thus, the required polar form is 9(cos T1r+i sin 1)
Q. 24. Write 2i in polar form.
Solution: Let, z = 2i

Let O = rcosB and 2 = rsinB

By squaring and adding, we get
(0)2+ (2)%2= (rcosB)? + (rsinB)?
= 0+4 = r2(cos?0 + sin?0)

=4 =?

=>r=2

=~ cos0= 0 and sin6=1

Since, 8 lies in first quadrant, we have

B:E

2 (cos ) n(2)

Thus, the required polar form is

Q. 25. Write =3i in polar form.
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Solution: Let, z = -3i

Let 0 = rcosB and -3 = rsin6

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

=9 =12

=>r=3

=~ cosB= 0 and sinB=-1

Since, 0 lies in fourth quadrant, we have

g = —
2

3 (cos () +1sin (gz_ﬂ))

Q. 26. Write z=(1 —1i) in polar form.

Thus, the required polar form is

Solution: We have, z = (1 -1)
Let 1 = rcosB and -1 = rsin@

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

= 1+1 = r?(cos?0 + sin?0)

=2 =r?
=>r=12
0 dsinf—
S COS0 = — and sing = —
V2 V2

Since, 0 lies in fourth quadrant, we have
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0 — ™

-4

i is 7 _r ioin | — X
Thus, the required polar form is /2 (ms ( 4) + 1sin ( 4))
Q.27. Writez=(-1+i ’\E ) in polar form.

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

By squaring and adding, we get
(-1)2+ (V3)2= (rcosB)? + (rsinB)?
= 1+3 = r2(cos?6 + sin%0)

=>4 =r?

=>r=2

. cosf = > and sinf8 =

-
| G

Since, 8 lies in second quadrant, we have

2m . . 2T
) e (ms— + 15111—)
Thus, the required polar form is 3 3

T
Q.28.1f |z]|=2and arg () = 4 , find z.
T
Solution: We have, |z| =2 and arg (z) = 4 ,
Let z = r(cosB + i sinB)
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We know that, |z| =r=2

T
Andarg (z)=06= 4

o E(CGSE-i-iSiI’lE)
Thus, z = r(cos6 + i sinB) = 4 4
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