CBSE Class 11 Mathematics

Important Questions

Chapter 5
Complex Numbers and Quadratic Equations

1 Marks Questions

1. Evaluate i-39

Ans. i ==

L
—

ol |
i 4

—

T

=0

N5

2. Solved the quadratic equation x4+ x+

-

- 1

Ans I+I+ =1
11 2

\EI: +«J'r:_'x+1 _E
2 1
'\J;:_'.".’: +-.EJ:+1: 0
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—hxJD
2a

—J2E42-42

D A2

—J2E24f1-242
2.2

r=

2

M1+i\" e
3.1f T I =1, then find the least positive integral value of m.
Ans. ! 1+:' =1

=i
1+i 1+i" _1
1-i 1+i)
1+i*+2i |

— =1
L 1= )
-r+2iY A
-1 | =1 cit=-1

. | L
g =1
m=4

4. Evaluate (1+ i)4
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Ans. (1+1) :._['_1+;'_']:_.‘
=['_1+:': +2:'_-]:

=(2i) =41

=4(-1)=—4
5. Find the modulus of li - 1;
1-i 1+
1+ 1-i
Ans.letz= — ——
1—-7 1+

_ [’_1+:‘_’]: —[’_1—:‘_’]:
(1-i){1+i]

4
2

6. Express in the form of a + ib. (1+3i)’1

Ans. (1+3i)" = : KI_H:
' ' 1+3 1-3
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I
1 —(30)°

7. Explain the fallacy in-1=1i.1. = /= 1.=1 = f(=D)(=1) = /1 =1

Ans. 1=4f1=f(—1)(—1) is okay but

f(_l)(_j[j = ,,Jl"__l .‘_.'{—_1 is wrong.

8. Find the conjugate of

1
Ans. Letz =
2—37
1 243
F= *
2—31 243
2431

T -G

2+
4+9
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13

2 3
Z=—+—1

13 13
- 2 3
I=———

13 13

9. Find the conjugate of - 3i - 5.

Ans.letz=3i-5

T=31—5

| Z
10. Letz; =2 -1, 2z, =-2+i Find Re —L2

Ans.zqzy=(2-1(-2 +1)

=4+ 2i+2i-i

=—4+4i+1
=4;-3
z_1=2+:
2z, 4-3 2-i
_‘.: }{
Z; 2+1 2-i
8i—6—4i"+3
47
_11u-2

5
5z, 11. 1
z 5 5
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11. Express in the form of a + ib (3i-7) + (7-4i) - (6+3i) + i3

Ans. Let

Z= Ef_F"‘?—4:'—5—3;f+[_:'4:]5.:'3

i =1
=—4i—-6-1 ]
|17 =-1
=-5-6
=—6+ (5]

12. Find the conjugate of {3 1 1;2

ADS. T et 7 = Af—3 + 47

=f3i-4
r=—nf3i-4

13. Solve for x and y, 3x + (2x-y) i= 6 - 31

Ans.3x=6
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14. Find the value of 1+i2 + i? + i6 + i8 + - + 20

Ans. 1+ +G O+ + ) 4 ———— 4+ DY =1

15. Multiply 3-2i by its conjugate.

Ans.Letz=3-2i

z=3+2
zz=(3-2)(3+2i)
=9+ 6 -6 - 4
=9-4(-1)
=13

16. Find the multiplicative inverse 4 - 3i.

Ans.lLetz=4-3i

Z =3
2|
A+
C 25
4 3
=+
25 25

17. Express in term of a + ib
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[3+i/5)(3 =53]
(B ++2i - (B -2

3 -(i5)
ﬁ+ 2:’—-\§+:'~.E
945 T
2 I\E

_ N N
JuoJn 22

Ans.

18. Evaluate ;* 4 ;=1 L ;&2 L ;73

Ans.::-t+1-=f._-1+:-=f.1-2+:-=f._:-3

-

19.If 1, w, w? are three cube root of unity, show that (1-w + w2) 1+w- wz) =4
Ans.(1-w+ wz) 1+w- WZ)

(1+w2—w) (1+w—w2)

_ e lrw=—w
(—w—wjl—w" —w" | | i
. SN / _1+.H..A- = —W

(=2w) (2w |

4w |w =1
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20. Find that sum product of the complex number _.f3 + ./ 2 and 2.f3 —;
AnS. 7, +z, =—J3 +/2i+ 23 —i

=3 +(2-1)i

77, =342 (245 1)

= —6++3i+ 24061 =2

=—6+3 i+2/6 i+42

=(-6++2)+(3+246):

21. Write the real and imaginary part 1 - 2i%

Ans. Let z = 1 — 2i2
=1-2(-1)

=1+2

=3+0.1

Re(z)=3,Im(z)=0

22. If two complex number z4, z, are such that |z{| = |z |, is it then necessary that z, =

Zy

Ans.Letzy=a+1ib
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|zl| =g +b

z,=b+ia

=+b" +a’

Hence |z,/=[z,| but z, = z,

<3

23. Find the conjugate and modulusof g_; L 5+ ;7 g4 ;-

Ans.Let ; —g—j+6—i —9-1
=9+i+6+i—0

=5+

z=3-2i

2| = ()7 +(=2)°

= J25+4

=29
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1

— X=X
2

1y

2

1=2

Which is false no value of x satisfies.

25.If (a +ib) (c + 1d) (e + if) (g + ih) = A + iB then show that
@ +b [ +d )+ ) g +h | =4"+B°

Ans. (a+ib)(c+id |(e+if )( g +ih)=A+iB

A+ :'B'|

— |['_c:r +ib)le+id )(e+if )(g+ :'.ii_']| =
A+iB |

|c:r+:'.’;:|||: +:'a"||e+ :_'f”g +:'3i| =

(Va +2 (& + (& + 77 )T+

sq. both side
(@ +b)(c+d |+ ) (g +h|=4+ B
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CBSE Class 12 Mathematics
Important Questions
Chapter 5

Complex Numbers and Quadratic Equations

4 Marks Questions

3

1Ifx+iy= a7 Prove that x% +y%=1
a—ib
. a+ib :
Ans. x+iy= 3 (1) EG‘H'EII)

taking conjugate both side

x2+y?=1
[i2 =-
o
2.Find real 0 such that M is purely real.
1-2 Siné&

34 2i Sind _ 3+ Sin@ 1+ 21 Sinf

Ans. = )
1-2i S5im? 1-21 Sim@ 1+ 21 Sin@

_ 361 Sind + 21 Sinf — 458

1+ 45m° 8
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_ 3—4 Sin’d N 8 Sind
1+4 Sin’@ 1+4 Sin'@

For purely real
Im(z)=0
85in

1+458m°8

SmE =0
& =ntT

7 ¥ T
3.Find the modulus of {d +;”:' +i)
+i

e |12 +0)] _|(1+1)]2+4
| 3+i E+ﬂ

(WP +17) (1)
e

(V2[5
G

1+b+ai
1+ b—ai

=b+ai

4.1f |c1r +ib | =1, then Show that

Ans. |c;r+:'b|=1

Get More Learning Materials Here : & m @) www.studentbro.in



Jat+5 =1

a’+h =1

l+b+ai (1+b)+ar (1+b)+ai
_UTe A .
1+b—ai (1+b)—ai (1+b)+ai

(148)" +(ai) +2(1+b)(ai)
1+ E:l:]: _[..m_..]:

1+b7+2b—a’ + 2ai + 2abc
1+5°+2a—a

(@® +5° ) +b° +2b—a" + 2ai + 2abi

(a*+b" |+ b +2b-a

_ 2b°+2b+2ai+2abi
20 +25

_ b+ b+ai +abi

b +b
b(b+1)+ai(b+1)
- b(b+1)
=b+al
5.Ifx - iy = 1 _ Prove that |~ + ']: = H: +b:
c—id : T ¢ +d”
—ib
Ans. _T—E:L' = 4 El) EGiTEﬂ)

c—id

Taking conjugate both side
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a+ib

x+iy= i
FT c+id (i)
(1) = (11)
. . a—ib a+ib
X4v) ¥ (xHv)= ¢
(xdy) x (x71y) \/.—:'::f \/c+m"

o @ - @)
(2 —(@) —\fm:_&_djz

1 1 -ﬂ"+|b‘
Xty = =
c +a

squaring both side

:-]3_4:I:+Ei:

(x* +y .
- ot +d

3 3
6.If ._-;r+;',i;;:f'_+‘,where a, b, c are real prove that a%+b% =1 and E: — £
c—1 a ¢ -1
_ c+1 , ,
Ans.g+ibh=—— (Given) (i)
£—1
. c+i c+i
a+ig=——x——0
c—1 c+i

a+ib=——+—— i
c+1 ¢ +1
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fe* =11 4c°
xhl‘.'-‘+1f_.: ['I:._f_l_l']‘

[ =)

z,+z, +1

I, —Z,+1

7.1fz, = 2-i and Z, = 1+i Find

Ans.z{+z9+1=2-1+1+i+1=4

5=z ti=2-i-l-i+i=1-i
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ol
S

&

2
=22

8If(p+ iq)2 =x + iy Prove that (p2 + qz)2 =x% + yz
Ans.(p +iq)? =x +iy (i)

Taking conjugate both side

(p - iq)? = x -y (ii)

(i) x (i)

(pt+ig) (p—ig) =(x+iy)(x—iy]

[(p+ia)(p—ig)] =" -’

(2 -Ga)*] =2 -1

2 o ['_1::+1.]‘
9.If ., . ip =ﬂ Prove thata*+b* = ————— ——
2x+1 | 2x"+1]
_ 'J:+:"]: , .
ADs. 5+ ih = [' —— (i) (Given)
2x* +1

Taking conjugate both side
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(x=i)°
a—ib= i1
2x? +1 (1)

(1) > (1)

I
B

(a+ib)(a—ib)

(@) - @ =L
[”1’ +1]

ﬁ (1)
a +b =———— proved
| 2 +1]

[FE]

7R VR
=y +iv then show that —+—=4(x" —17|
x ¥y oo :

w

10.If [ 4+ ;'}-_]

-

Ans.(x+iy) =4+iv

x + (V) +3x ) +3.xy) = u+iv
=30+ (3 y—1 lizu+iv

o =317 )+ (3 =1 Jizu+iv

x| 2 —3}'?] =u, v ['3.1’: —_:L':-] =v

1 3 il . = - Y
x*—=3v =— (1)ffx -y =— (i1)
¥

T

(1) + (i)
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- - e v
dxAvi=—4+—
x ¥

: T 79 i ¥
Hx =17 =—+—
. : X v

11.80lve {37 — 2 +3.3=0
Ans..f3 3 2 x+3.3=0
a=n3.b=—f2,c=33
D=b"—4ac

=(~/2) —4x+5(345)
=2-36

-34

-b++/D
2a
(~42) 4
- ZK\E

21434
S

12.Find the modulus ;> + [1+3: ']3

Ans.i%® + (1+30)3

=i ) i+14278 + 3(D(31+31)
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=i+(1-27i+9i +27i°|
=i+1-18-27
=-26-17i

‘:‘” +(1+3i) |= 26171

= |J(=26)* +(~17)’
=-J676+289

=~/965

[x+ :'_']: [-..T: + 1_']:

13.0fF L ip— b

prove thata® +b” =

2x—i 45 +1
Ans. a+ib= [ X ] (1) (Given)
Jax—i

1% —1) (i) [taking conjugate both side
2x+1

a-ib=
(i) x (i)

i)y (x—i)
(et ()

la+ib)la—ib)=
' o Co(2x—-1) (2x+1)

» o (G +D7

a -+ . proved.
4x" +1

14.Evaluate | ;% + 1 ‘
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:—1 —:']3 =—(1 +:']3
=[P+ +3.11(1+10) |

=—:1—:’+3:’+3:'::|

=—[1-i+3i-3]

=—[-2+2i]=2-2

15.Find that modulus and argument ll

—_—T

L
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_ 1+i*+2
1+1

b

—

r=0+1
}-:|z|:ﬂ,’mjf+(1jf =1

Let & be the acute s

g
tan & = |—
0

16.For what real value of x and y are numbers equal (1+1) y2 + (6+1) and (2+1) x
Ans.(1+) y2 + (6 +1) = (2 +1) X

y2+iy2+6+i:2X+Xi

(y2+6)+(y2+1)i=2x+xi

yz +6=2X

y2+1:X

X-1+6=2x

5=x
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y=112

1+:

170fx+iy= |___ prove thatx® +v°

1-:

L

1+i
Ans. y Ly = = (1) (Given)

taking conjugate both side

=
x—1} _"'/1+:' (1)
. . . Jl+:’ \’1—:’
|+ )l x—1v)= - .
' o ' 1—: 1+:

(0" = ()" =1

x2+y2=1

Proved.

1+7i
18.Convert in the polar form —
(2-10)
1+7i 1+7: 1+7i

Ans

.[.2_:_.]: _—1+:':——1:' —3_4:.

_1+7: " 3+4
3—-4i 3+4

_ 3+4i+21i+28°
9+16
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[ -
L

L

I
[ -
L

2

=—1+

r=lf =407+ =42

Let & be the acute s

L

L

‘1
ten & = |—
-1

o =mf4

since Re (z) <0, Im (z) = 0
=mT—0

i
=7-—=31/4
L=
z=r(Cosf+i Sinf|

3 3
=~f2| Cos —T+:'S:'a:-—T '
\ 4 4 )

19.Find the real values of x and y if (x - 1y) (3 + 5i) is the conjugate of - 6 — 24i
Ans.

(x—-1y) (3 +51) =- 6 + 24i

3x + 5xi - 3yi - 5yi% = - 6 + 24i

(3x+5y)+(5x-3y)i=—6+24

Get More Learning Materials Here : & m @) www.studentbro.in



1 1
4+

20.1f |zl|=|z:|=l= prove that
5z

= |31+E:|

Ans.If |z|=|z,|=1 (Given)

= |zl|‘ =|z:|‘ =1

=‘;-'21;1=1
— 1
o =— (1)
=5}
z:T:1
— 1
<3
I zz=|z|
1 -
—+—|=|5 Tz
Z; Z
=|zl+z:|
=|zl+z;|

|- |z|=|z| proved.
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CBSE Class 12 Mathematics
Important Questions
Chapter 5

Complex Numbers and Quadratic Equations

6 Marks Questions

-
—_
I

1Ifz=x+iyandw-=

Z—1
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v=>0

L I=x T+ 1

is purely real

-16
2.C tint lar £
onvertinto poliar rorm 1_|_:'\||'§
-16 —16  1-i3
Ans. — ____ — *
1+:'~,E 1+:\E 1—:"-,."5
~16(1-i+f3]
0 =3
—16(1-i+f3
T 143
=—4(1-i43)
z=—4+i4f3

r= |z =\/(—4j1+[4ﬁ]:

=J16+48
J64

Let ¢ be the acute 25

o
_?f

tant:-.'=‘

kA
tan & = tan —
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Since Re (z) <o,and Im (z) > o

E=m—«

a2
3

3

{ ok el
z=8 Cos £+:' Sin il
\ 3 3 )

i
L =

3.Find two numbers such that their sum is 6 and the product is 14.

Ans.Let x and y be the no.

X+y=6

Xy =14

x* —6x+14=0
D=-20
Y_—(—ﬁj]iﬁ."—lij
' 2x1
6124051
=

—3+.f51

x =345
y=6—(3+31

=3—n/3 1
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when x = 3—\Ei
y=6-(3-~51
=3+451

i—1
I =
4.Convert into polar form T ... T
cos—+1 Sin—
3 3
i—1
g =
Ans. 1 ﬁ
—+—1
2 2

r=2

Let & be the acule s

Wi+l

_Z

W3-
Z

tan o=

VI{_HJ—'
A1)
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7 i
tan—+tang

I b
a=_+_=
4 6

f Sm ... Sm)
=2 Cos—+1 85in —
- ¥ 12'

L -
"

—

l—af

5.If a and B are different complex number with |B| =1 Then find
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A-aB ) 1- .[}_"EJ_;

[ BB-pa-cB+ac
N-af-af+aafp
;WF—ﬁE—aB+me

:ﬁhl—ﬂfg—ﬂfﬁ+ o |35’|:,.-'
-pa-af+|al )

T aar| L=
N-af-af+|af )
=1
G-
—|=x/1
1-af \'r
ﬁ‘_ﬂf -1
1-af
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