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CBSE Class-11 Mathematics
NCERT Solutions
Chapter - 5 Complex Numbers and Quadratic Equations

Miscellaneous Exercise

1. Evaluate: | ;% + EI ‘
: i (1
Ans. Given: | + = ‘
e 1
- [:‘_] T—=
' 7] 4
. .8 1 ]
:-[__1_| +— 12 ‘
I 1) i
= =1+- |
| ;
= (-1-i)
= —(1+i)

—[1+7 +3i+3i°

—(1—i+3i—3)

—(=2+2i)

=2-2X
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2. For any two complex numbers z; and z; prove that Re|(z,z, | =RezRez, —Imz, Im 7,
Ans. Let z; =g +ib and z, =a, +ib,

Then Re(z,)=a.Relz;, )=a,.Im(z ) =58 and Im (z, ) =,

Now, z,z, =(a, +ib |(a, +ib, ]

= aya, +iah, +iab +i‘hb,

(a@a; —Bb, ) +il b, +asb
- Relzz,) =aa, —hb,

= RezRez, —Im z; Im =,

! 2 [3—4i
3. Reduce |||t the standard form.
1-4i 1+ill 545 ]
M1 2 [3-4i]
Ans. Here: | -— |I — |
(1-4i 1+l 5+

[ 1+i-2+8i [[3-4]

(=4 (1+0) [ 5+ |

| -1491 ][3-4i]
|_1+:'——1:'——1:':_|'_ 5+:'_|

[ —1+9i |[3—4i |
|53 577 )

=3 +4i +27i - 364

2545 -15/-37

33+3L " 28 +10
28—-10 28+1
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924 +330i1+868i +310i°

(28)° —(104)°

_ 614+119&
T84 +100

_ 2(307+599)
884
_307+599i
442

a—ib 2 at+bt

prove that [, + 17| =

=

4. If _T—!:L' = — .
e+

Cc—i

- 2 —ib
=>|x—1y) = .
' c—1Id
. 1l |la—ib
= [lx—1y) |[= —
' c—id
o a—ib
= |(x—iv)|[ x—1v)|= |—
o c—ida
j . . = Ajas + bt
= | T [y Y | E—
e
. ‘i
= |x+y = Hw—_n
: : c+a”

Squaring both sides, we get
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. .2 at+h?
Zlx+y ) =47
' ' c”+ad”

5. Convert the following in the polar form:

1+ 7
@) - 3
|2—1)
(i) 1+31
1-2;
1+7:
Ans. (i) Here S 3

1+ 7i 1+71 3+44
_ _ .

D 4+iT—4i 3—4i 3+4i

9 —16i" 25
Soz=r(cosf+ising)=-1+i
Sorcosf=-1land rsin & =1
Squaring both sides and adding both the equations, we get

r*{cos’ @+sin’ @) =1+1

= pi=2
=3

=

ﬁcggﬂ:—l and NESIIIIE":].

:‘;u:n:|55'=_— and sin & =

1
2 2
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[ & lies in second quadrant]

-

T\ 3
L= T-— =
L 4) 4

_ [ 3x . 3]

Therefore, Polar form of = is NE | CDST-l‘ESlﬂT |
. 1+3 1+ 2

(ii) Here *

1-2i 1+2i

1+ 2i+3i+ 607 —5+5; .
= - = =—1+i
1—4i° :

Sz=r(cosf+isind)=—1+i

Srcos@d=-1land rsin&f =1

Squaring both sides and adding both the equations, we get
r*{cos® B +sin” 6) =1+1

=2

=y
=8

=

ﬁcgggz—l and '\Eﬂlﬂlﬁlzl

=‘;-'|:|:|5u5'=_— and sin & =

1
2 2
[ & lies in second quadrant]

-

TV 37
L= T-— = —
4] 4

, [ 37 . 37

Therefore, Polar form of = is NE I EDST-I-ESIII— |
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Solve each of the equations in exercises 6 to 9:

; 20
6. 3x~ ——13:+? =0

. 20
Ans. Given: 3x~ ——11’+? =10

Comparing with g+ + b+ = (),

. 20
a=3b=- and,::'?

_ —h+fB —dac

2a

- .-'I.l-

A A 20
_ —[.—4.11\,[.—4{ —4x3x

2x3

_ 4+./16-80
6

_ Ax4J64i
6

. 3
7. x5 —2x+==10

Ans. Given: ¥~ — 2_1:+: =10

Comparing with g+ + b+ = (),
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a=1.b=-21 and ¢ =

_ —h+fB —dac

2a

b | lad

- .-'I.l-

_{—E}iﬁﬁ—lf-—4xlx%

8.27x —10x+1=0
Ans. Given: 27+ —10x+1=10
Comparing with g+ + b+ = (),

a=27.6=-10 and r =1

_ —h+fB —dac

2a

- .-'I.-

_ —(~10)£4(-10)" 4271

2% 27

10+ /-8
54

3
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9. 21" —28x+10=0
Ans. Given: 21x* —28++10=10

Comparing with gv* + hy+ec=10,a=21,0=-128 and ¢ =10

—h+fB —dac

2a

- =

—(—28) +,J(-28) —4x21x10

w21

_ 28456

42

284,56
42

_ %:tzkf4

——:i:z\/_4

21+29 +1
Z1—29 +1

10.1f z; =21 -1z, =1+1. find

i

Ans.Here z; =2—i and z, =1+i

z1+29+1
21—22-1-7:
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_ | 2=it1tit]
2 1-iti

’i
1—

Y. . i ['_T:_|_1']‘
[.J‘T‘.] _provethat g° +5" =——

I 5455 = ) S
2x +1 | 2x°+1)|
[x+i)

Ans. Here ;1 — _
2x" +1

Cx+it+ 2 x-1 0 2x

T

2yt 41 2x 41 2%+l

Comparing both sides, we have

1 Py
=1 2X
g =——- and E'ﬂ'=-—
2 +1 2xt+1
e L I A TV
a - +b° =

T i + T |
V2x +1) L\ 2x +1)

(€ —1) +(2x)

(22 +1)

+1=-2x + 47
(224 +1)

4 2
 +1+2x

(2x* +1)

:,{I:+|;_'-|:=
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(x +1]
= = — Proved.
(2:7+1)

12.Let 21 = 2 — 4,29 = —2 + 1 find:

@D Re —

'12121_:.'
Ans.Here z; =21 —i and 22 = —2 +1¢
R, B
El_-+l.

@ 2,7, =(2—i)(-2+i)=—4+2i +2i —i' =3 +4i

L5z, —3+4 " -1 —6+3i +8i—4i° _—2+1lh 2 +11
Lz 241 2-i 0 4=iT S5 55
Tz =2
-- RE 1_" =—.
Lz ) 3
: 1 1 1 1
(i — =- — — = T ==
2z, (2-i)(2+i) 4-i 3
1)
'1 2121 -._.'
i 1+ 2i
13. Find the modulus and argument of the complex number )
1-3i

Material downloaded from myCBSEguide.com.

10/15


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

1+2 143 _1+3i+2i+6i° _—5+5 _-1+i
1-95° 10 2

Ans. Let - =
1-3 1435

=> —+—=y|cosf+isind|

¥ ¥ : ’

ot | =

-1
}‘n:u:nﬁu?:T and »sin & =

Squaring both sides and adding both the equations, we get

r*(cos’ & +sin” 4| :l+—

. 1
=y ==
2

1
:?.i""—ﬁ

N SR O
..ECDE —T an EEI

:T:l:l.'_'ISE:E and 51115':%

né':l
2

[& lies in second quadrant]

T
L= T-— =
\ 4, 4

&
L

1 . b
- andarg[_z_lzT

4=

14. Find the real numbers x and y if (x-iy)(3+51) is the conjugate of -6-24i.

Therefore,

Ans. Here —6 _ )47 = —6+ 24i
11/15
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Now (x—iy)(3+5i)=—6+24i
= 3x+5x -3y —Svit =—6+24;
= (3x+5y ) +(5x—-3y)i=—6+24i
Comparing both sides, we have 3x+ 5y =—6 and 3x—3yv =24

Solving both equations, we have =73 and v = —3

+i 1-i
15. Find the modulus of —— ——_
1-i 1+i

L

Ans. Here - -
|1—: 1+

|1+:' 1—:" _ |['_1+:'_']: —['_1—:'_']:
| (1-1)(1+1)

:) 14324 2i—1—i%4 2
1—4°

£=|2:'|=JI=2

5

x 1

e

. 3 ! v F 1%
16.If (x+iv| =u+iv, thenshowthat — +—=4|x" — 17|

Ans. Given: [' x4+ :‘1-'|: =u+iv

= X+ +3x vi+3xyit =u+iv

= (23 — 3zy?) + (3z%y — y?)i = u + v
Comparing both sides, we have

u=x(x"=31") and v=v[3x" ="
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u v x|x =3y y(3x"-»"|
Now, —_ 4+ _ = +
x ¥ x v

w

_ .T: _3}2 +3_"..": —_:L': =—1.T: _4.:['-: =_1[ .T: —_'_L': ]

—
17.If & and [ are different complex numbers with | B | =1 then find iB _fi’ .
—
— T —lﬂ-."_._ —lﬂf_ —lﬂ-."_._ _—Ef
Ans. Here ‘B_Gf :I‘B_ |‘5_ |=I‘B_ | ‘B_ |
1-af| [1-af||l-af| [1-af]|l-af]
BB—Ba—af+aa

1-ap—ap+[al’|6?

_ 1A ~ep-ab+lof

¥4 i

1—af—af+lal |5
_I—Eﬁ—a3+ﬂ:_l
I—Eﬁ—a3+ﬂ:
B
‘l—ﬂfﬁ

-
ﬁ_,r:-
_— =

18. Find the number of non-zero integral solutions of the equation |1 —1

Ans. Here |1—;' L
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=X

b | o=

——x=0

!
[

_.-'I.r
2

=10
—= x=0

19.1f (a+ib|(c+id |(e+if )(g+ih|=A + iB then show that:
(@ +b%)(c+d*|(e’+ 1) g +1 |]=A" +B°.
Ans. Given: (a+ib)(c+id J(e+if )(g+ih)=A+iB
Taking modulus on both sides,

A+ :'El

(a+ib)(c+id)(e+if)(g +ih)

= |(a+d)||(e+id)[(e+ )| 2+ m)|=[A+ B

= (Ja'+57 |[N +d” | + £ + 17 | =(JAT+B|

Squaring both sides, we get

-
i

(& +b%)(c*+d*)(e*+ 1 )(g'+1 |=A"+B

20. If | — | =1. then find the least positive integral value of
1—i '
Ans. Given: I li =1
1—1
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_1T 1+i

B b

(1+4)

- =1
1—i7

1+:'K1+:}' _q
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