tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS Xl ]

CHS - COMPLEX NUMBERS AND

QUADRATIC EQUATIONS
Exercise 5.1 Page No: 103

Express each of the complex numbers given in Exercises 1 to 10 in the form
a + ib.

1. (5i) (-3/5i)

Solution:

(51) (-3/51) =5x(-3/5) x i2
=-3x-1[i2=-1]

=3

Hence,

(5i) (-3/5i)) =3 +i0

2.2+ 119

Solution:

24119 = (i9)4 i+ (i2)%. i

=(-D*.i+ (-1)%.

=1xi+-1xi

=i-1

=0

Hence,

i94+i12=0+i0

3.i39

Solution:
i%9=1/i39=1/i*x2+3=1/(1°x3) =1/i3=1/(-) [i*=1,i3=-land i2=
-1]

Now, multiplying the numerator and denominator by i we get
i?9=1xi/(-ixi)

=i/1=i

Hence,

i39=0+1i

4.3(7+ 7))+ {7+ 17)

Solution:

3(7+ 7))+ (7 +17)=21+ 21+ 17+ 7
=21+128-7[2=-1]

=14 + /28
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Hence,

3(7+17)+ {7+ 17)=14+ 128
51-1)-(-1+16)

Solution:
1-H-(-1+i6)=1-i+1-16
=2-17

Hence,
A-HD-(-1+16)=2-17

(1 .2Y (, .5)
—+i— —|4°1—[
\D >/ \ 2
Solution:
I A
-I-.l'_I |4H ]
\5 ._:?_,' \ ¥,
2
=l+"r' 4 5;’
5 5 2
] h 2 5
(Lo 2-2)
5 Z
-19 (=21}
—+i |
LY Iﬂ )
—19 21
Eiatt]
5 10
Hence,
i i 5 —19 21
1 Vi ol A,
'-.5 S_,-' W 2_..1 3 Iﬂ
[ 7\ ) 4
lu—’o‘-@ il ‘ —+1
7 _'\3 b \ 3 4 \ 3
Solution
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_::;—-H ]+| 4 F_];\} .i_j b |
:11—fr4+l: i i

33 3
<[t iJ-]}

3 30 W3 3

7
==

3 3

Hence,
¥ s V] F #4178
k:+}_l |4+31]_-L~E+1)——§|a§
8.(1-1*
Solution:
(1-9*=[1-9??
=1+ 2-21)?
=[1-1-2{2[2= 1]
= (-2i)2
=4(-1)
= -4

Hence, (1 - )*=-4+ 07
9.(1/3 + 31)3
Solution:

+g% [ 3i) g[: ﬁﬂ| +h|

L

e
|2?;-+3f|1|3f|

27 \ 3

2'? +27(=i)+i+97 [ =-i]

:?'?-z?m—t; [#=-1]

:|lrf}_'_j_n;}+x[—z?+1)
w24 oy
27
Hence, (1/3 + 31)3 =-242/27 - 261
10.(-2-1/3))3
Solution:
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( y I '\; ] I 'l‘
|Il‘—;—§.f}| ={—|l:| |\_+§.I'
i L TR 6 33 T
=-|2 +|I.~3 | +_:.(’1}|h3 JI|I"J__ IJ]
i’ i

27 3

:—_H—%+4r‘+£} [ =—i]

___B_%Hf_%__ [#=-1]
[22 mﬂ

3 27

Hence,

(-2-1/30)3=-22/3-107/27i

Find the multiplicative inverse of each of the complex numbers given in
Exercises 11 to 13.

11.4-3i

Solution:

Let's consider z=4 - 3/

Then,

=4 + 37/and

|z|2=42+ (-3)2 =16 +9 =25

Thus, the multiplicative inverse of 4 - 37is given by z-1

LT _4+3i _4 3

TR 25 25 28

12.V5 + 37

Solution:

Let’s consider z= /5 + 3/
Then. = = /5 - 3i and :]‘ =(\E) +3¥=5+9=14

lz|2= (V5)2+32=54+9 =14
Thus, the multiplicative inverse of V5 + 3/is given by z1

-
7 J5-3i 5 3i

- :|_-|" 14 14 14
13.-i
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Solution:

Let's consider z= -7

Then,z =i and :|" =1’ =]

Thus, the multiplicative inverse of -7is given by z1
:ﬁ — i = [
[ 1

14. Express the following expression in the form of a + ib:
(3 - f'uf'g){3— .r'x.-"_;]

faﬁ f \.-'Ea') foa N'E]

Solution:
(3+i45)(3-15)
(V3+42)-(V3-iV2)

(3 ’ [ .; I )
= ]_ { \_] i [(la+ba-b)=a - b

\:'I_}' t \.l'lll'- \_'r._: F w _:I.'.

Hence,
{3 vf\.;r::‘ Hs f\"?} b _7.7i

[ .'. P f g / .
1\.‘3 ¢ \.'Erll [\"3 I\-:] =

Exercise 5.2 Page No: 108

Find the modulus and the arguments of each of the complex numbers in
Exercises 1 to 2.
lz=-1-iV3
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Solution:
Given,
Z=—1- iw'E
Let rcos@=—1and rsin0=—/3
On squaring and adding, we get
{1'(10.‘{8]: +(rﬁil1ﬂ}j ={—I]: +(—J.:-.-)2

r* (cos® B +sin’ 8)=1+3
r=4 [cm: B+sin’ 6= I]

r=v4=2 [Conventionally. r > 0]
Thus, modulus = 2
So, we have a

2cosO=—1and 2sin0=—3

-3

cosb =_—I and sinf =
2

As the values of both sin 8 and cos © are negative, @ lies in Il Quadrant,

Ty —2m
‘II'[—— —
e k) B

-9 )
Therefore, the modulus and argument of the complex mumber —1— /3 are 2 and Tﬂ respectively.

2.z=-V3 +i
Solution:

Given,

z=—3+i

Let »cos# = —/3 and rsin6 = |
On squaring and adding | we get

r’cos’ G+’ ﬂin"r’}:[ \1{3)_ +1°

Argument = —

Fl=3+1=4 |:CL1523+:§iI]:§=|i|
r= u"lul =2 [('nm‘tn[iunal]}'. F {J}
Thus, modulis = 2
So, ey
2eosf =—/3 and 2sind =1
-3 : 1
cosf = and sinf =
2
57 -
g= :n:—:f = (T [.f\_v. i lies in the 11 quudrunl]
1] 1]

P S .
Therefore, the modulus and argument of the complex number —+/3 +/ are 2 and =5 respeciively.

Convert each of the complex numbers given in Exercises 3 to 8 in the polar
form:

3.1-i
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Solution:

Given complex mumber,

1—1

Let rcos 8=1and rsin 8 =-1
On squaring and adding. we get
ricos’ @+risin®@ =1 +(-1)
r:['ms;:e':?+sin: 5‘] =]+1

rr=2

r=~/2 =Modulus [Conventionally, > 0]
So,

J2cosd=1and 2sind =-1

| ] |
cosf=— and sinf=-—

V2 V2
PR —3 [As @ lies in the IV quadrant]

So,

i n
_ o T - n
l—r=rq:mr’:?+fr:il]lﬁ‘=x5tm;| - |+w3 SII][—‘ 1
L 4) 4

f b kY
=2 cos| — L |+.r'5i1i(— L ‘
L 4 \ 4
Hence, this is the required polar form.
4.-1+i
Solution:
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Given complex number,
-1+

letrcos 8=—-1and rsin 8=1
On squaring and adding, we get

rcos’ @+rlsin’ @ =(-1) +1°
r*(cos® @+sin’ d)=1+I

=2
r=+2 [Conventionally. r > 0]
So.
| | e
Y2cosf=—=land v2sinf =1
1 1
cosfl=——— and sinf=—
J2 NE)
T in .
nl=a-—=== [As @ lies in the 1T quadrant ]
4 4

Hence. it can be written as

~ m ~ . am
—l+i=rcos@+irsingd =+2cos— +iJ2 sin .

=2 |I{ cos T +isin 3.:11 |
This is the réquired polar form
5.-1-i
Solution:

Given complex mumber,

—1—i

Let rcos 8=-1and rsin 8= -1
On squaring and adding, we get
 eos’ O+ sin @ =(—1) +(-1)
r [cns: A +sin” H) =1+1

pie=1
r=A2 [Conventionally, r > 0]
So,
J2cos@=—1and V2sing=-1
1 : |

= cosf=—— and sinf=—-—

V2 V2

; ( ) in o
R —| n— 1 |: =3 [ﬁu; & lies in the 11 quudrant]
)

Hence, it can be written as

. -3r = . —3m
—1—i=rcos#+irsind=~2cos—— +iy2sin
— =3n .. —3m)
=2 tus—+r5|l1—J
This is the required polar form.
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Solution:

Given complex number,

-3
letrcos@=-3andrsin8=0
On squaring and adding, we get

r* cos” @+rsin’ @ =(-3)

= ['L‘m;: 8 + sin* t’:i‘x:l =0

r=9

f= : :

r=+9=3 [Conventionally. r > 0]
So,

Jcosf =—3 and 3sind =10
= cosd =—1 and sind =10

SLO=mn
Hence. it can be written as

—3=rcos@+irsinf =3cosn +Bsinm =3 (cos T +isinm )
This is the required polar form.

7.3+1

Solution:
Given complex number,

J+i

Let rcos 8=.3 and rsin 6=1
On squaring and adding, we get

rcos @+risint @ :fg":;] +1°

J'J[L‘Uﬁ'lt‘}+5in'l {)j =3+1

e
T i .
r=+d=21 [(_ onventionally, r > {J]
So,
2cosf = \E and 2sin@ =1
= cost = V- and sin# = !
2 2
T . .
AEwe [As @ lies in the I quadrant ]

Hence. it can be written as
i 4 i F| o
v'f‘_a+.r =rcos@+irsin=2cos—+i2sin—
_ \ 6

Soomo..om

=2| cos=+isin—

gy
This is the required polar form.

8.7
Solution:
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Given complex number, |
Letrcos8=0and rsin 8 =1

On squaring and adding, we get
ricos’@+risin® @=0" +1°

I ['cur;: & +sin” t’:?\] =1

=1

r=y1=1 [Cum entionally. » = '[]I]
So,

cos =0 and sin# =1

.-_a:f

Hence. it can be written as

. . T .. T
f=r'cn.'-:ﬂ+.u'.'-:111ﬂ=f:{m—+f5m?

This is the required polar form.

Exercise 5.3 Page No: 109

Solve each of the following equations:
1.x24+3=0

Solution:

Given the quadratic equation,

xX+3=0

On comparing it with ax? + bx+ ¢= 0, we have
a=1b=0,and c=3

So, the discriminant of the given equation will be
D=b-4ac=02-4%x1x3=-12

Hence, the required solutions are

x:—hi\."[)zi' -12 =i 12§ |—-u'{—_|=r'i|

2a 2] 2 -

+243
2
2.2x24+x+1=0
Solution:
Given the quadratic equation,
2 +x+1=0
On comparing it with ax* + bx+ ¢= 0, we have
a=2,b=1andc=1
So, the discriminant of the given equation will be
D=4/ -4ac=12-4%x2x1=1-8=-7

T +3 i
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Hence, the required solutions are
_=b:ND _-1£VT 127 [V =1]
2a 2x2 4 -
3.x24+3x+9=0
Solution:
Given the quadratic equation,
X +3x+9=0
On comparing it with ax? + bx+ ¢= 0, we have
a=1b=3,and c=9
So, the discriminant of the given equation will be
D=4F-4ac=32-4%x1%x9=9-36=-27
Hence, the required solutions are
-bh+ \.ﬁ - =3t JE - —3+3x"|'—_3 | —3—3*\."'.:11' Wi
= 2 2(1) 2 2 [V=1=1]

4. - +x-2=0

X

Solution:
Given the quadratic equation,
-¥*+x-2=0

On comparing it with ax? + bx+ ¢= 0, we have
a=-1,b=1,and c=-2
So, the discriminant of the given equation will be
D=bF-4ac=12-4%x(-1) x(-2)=1-8=-7
Hence, the required solutions are

_biD  —1:"T 12470 e &
R=— =— = > h\-"—| —J]

2a 2x(-1) 2

5. 2+4+3x+5=0
Solution:
Given the quadratic equation,
X +3x+5=0
On comparing it with ax? + bx+ ¢= 0, we have
a=1,b=3,and c=5
So, the discriminant of the given equation will be
D=b-4ac=32-4%x1%x5=9-20=-11
Hence, the required solutions are

—b+D  3x-11 32114 e ]
X = = = K

V=l =

2a 2x1 2 -
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6. x2-x+2=0
Solution:
Given the quadratic equation,
X-x+2=0

On comparing it with ax? + bx+ ¢= 0, we have
a=1b=-1,and c=2

So, the discriminant of the given equation is
D=4F-4ac=(-1)2-4%x1%x2=1-8=-7
Hence, the required solutions are

_-b+VD _—(-1)EV-T _1£47i F=®)

2a 2x] 2 =
722+ x+V2=0
Solution:
Given the quadratic equation,
V2x2 4+ x4+V2=0
On comparing it with ax? + bx+ ¢= 0, we have
a= \/2, b=1,and c=/2
So, the discriminant of the given equation is
D=/ -4ac=(1)2-4xV2xV2=1-8=-7
Hence, the required solutions are

e g o —1—\.5:' [ufms =
- 2a - Ex:-"i B 22 —NIII_I:}}
8.V3x22-V2x+3V3=0
Solution:

Given the quadratic equation,

V32 -V2x+3V3=0

On comparing it with ax? + bx+ ¢= 0, we have
a=+V3,b=-v2,and c=3V3

So, the discriminant of the given equation is
D=R-4ac=(V2)2-4xV3x3V3=2-36=-34
Hence, the required solutions are

—hLJﬁ_"{_‘E]L"'Iﬁ_JELﬁa' i
i 2a Ex\,ﬁ - 2\}{_:-. |V\I —f-|
9.2+ x+1/V2=0
Solution:

Given the quadratic equation,
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2+ x+1/V2=0

It can be rewritten as,

V22 +V2x+1=0

On comparing it with ax? + bx+ ¢= 0, we have
a=V2,b=+v2,and c=1

So, the discriminant of the given equation is
D=M-4ac=(V2)2-4xV2x1=2-4v2=2(1-2V2)
Hence, the required solutions are

- T A 197"
__obVD V244242 .l *H_I“"‘}

2a 2x+/2 242

10. 2+ x/V2+1=0

Solution:

Given the quadratic equation,
2+xN2+1=0

[t can be rewritten as,

V22 + x+V2 =0

On comparing it with ax*? + bx+ ¢= 0, we have
a= \/2, b=1,and c=1/2

So, the discriminant of the given equation is
D=M-4ac=(1)2-4xV2xV2=1-8=-7
Hence, the required solutions are

— — .

b+JD  —1+J=T 1470 r—

= = o = = \l—l :f]
2a 242 242 o

Miscellaneous Exercise Page No: 112

1.

== vz T3
e | e T

Evaluate: | j'* 4+| = |

L,

Solution:
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=[-1-4}
()
= —[I" +i +3-1 -r'{l+r}:|
= —[] +i’ +3;‘+3F]
= —[l—f’+3.ﬂ'—3]
~-[-2+2]
=2-2
2. For any two complex numbers z1 and zz, prove that

Re (z1z2) = Re z1Re z2 - Im z1 Im z2
Solution:
Lets's assume z, = x, + iV, and z, = x, + iy, as two complex numbers
Product of these complex numbers, z1z2
22, = (X +i ) (X, + 1, :I
=x (X, +iv, )+ iy, (x, +i;)
= XX, +ixy, + X, + fz_\'l_l':
= XX, + X, + DX, — W, [: =— I]
={x%, =y ¥ ) +i(xy, +3x;)
MNow,
Re(z,z,)=xx, -y,
= Re(z,z,)=Rez;Rez, —Imz Imz,
Hence, proved.

3. Reduce to the standard form.
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i 1 b Y 4 3_ 4( l"l

V1=-4i 1+i)\ 5+i )

Solution:

[ 1 _i"3—4;]_l{lﬂ]—zm—m}}?_q,}
| -4 |+;J\5+; | (-4)(1+i) |l 5+
I+i=2+8 |[3-4i —1+9i || 3-4i
=[l+i—4i—4i:}[5+f}={5—3;}[5+ij|
—3+44i+27i-36i" | 33431i _ 3343li
[ }3340;:2“4—55)

25 +5i—15i - 3

(33+31) (14+50) - _ ; s
= = > _ On multiplying numerator and denomuinator by (14 + :J.i}
2(14-5i) (14+5i) '
 462+1651 +434i +1551° 307+ 599¢

3[“4}‘ (5;}‘: 2(196-25i")

JOT+599% 3074599 307 599

—
2(221) 442 442 442

Hence, this is the required standard form.

4,
| ib . 2 2
Fx—iy=_|2"1 prove that(x* +y?) = il_ﬂ+_h1_ _
Ve-id 2 o +d

Solution:
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Given,
s e 18 —ib
T T Ye-id

la—ib c+1d . — ; .
=\/ — x [(_)n multiplying numerator and denominator by (c+ ld]]
c—id c+id

_ \f'l{uc +bd)+i(ad-bc)

L‘:+d:
5?‘_“]: _ (ac+bd)+i(ad—bc)
) ¢ +d°
(ac+bd)+i{ad - be)

x? -y’ —2ixy = A,
¢ +d°

On comparing real and imaginary parts, we get

o (1)
¢ +d° ¢ +d°
(.\1" +}':}: [.\: —}-:]:+4x:}"'

-

(bl (d=bey
Le”+d° ) ¢ +d”
_a’c¢® +b’d” +2achd +a’d’ +b’c” — 2adbe

(¢"+d°)

:Ursing {1}]

_a’c® +b'd’ +a’d® + b’
[:c: +d:}r

a’ {c: J-d:) : h:{c: 1 d:}
{c:+d:):

_{_c:+d:}(a:+h:]

) (c“+d“}:

_a’+b’

¢’ +d°

- Hence Proved
5. Convert the following into the polar form:

|+7i’ 14+3i
@ 7, i) -

Solution:
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: T
(i) Here, z = (- .f]l:
1+ 7§ 1+ 7i 1+ 7§

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

oL s [Multiplving by its conjugate in the numerator

= b = —
3-4i 3+4i 3 +4 and denominator]
_3+4i+21i-28 254250
¥+4 25
=—1+i

Letrcos 8=—-1and rsing =1
On squaring and adding, we get
? (cos® B+sin 8)=1+1

r? (cos? 6 + sin® 6) = 2

=t [cos® 8 + sin® 8 = 1]
r=+2 [(:.'nm'entinlmlly. r> ﬂ]
So,

J2cos@=—1and V2 sind =1

—1 ;
= cosfH = —-= and sind =

™ b

Sl =n = [As & lies in 11 qLLudrunL]
Expressingas, Z=rcos @+ irsin g
= 3 . ~=.3 = 3m .. 3n
=2 cos—+iv2sin—= \-'2‘ {:m—+m|n—J
4 4 \ + 4

Therefore, this is the required polar form.
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a 1+ 3
) Let, z=
s e
143 1+2i
= s
-2 1+2i
_142i+3i-6
| +4
K 545§ L
MNow,

Letrcos8=—-1and rsin8=1
On squaring and adding, we get
r (cos? B+sin®8)=1+1

r? (cos® 8+ sin §) =2

F=2 [cos® 8+ sin® 8= 1]
=r=+2 [Conventionally, r > 0]
~A[2cos@=—1and V2sinf =1
-1 . |
cosH = E and siné =E
@=x j: J;T [A&i & lies in 11 quudrun[]

Expressingas, Z=rcos @+ /rsin 8
= 3m .=.3m = 3m .. 3m)
Z=+2cos—+iy2sin—= 'u'2| Ccos—+isin— ‘
4 é I, : 4,
Therefore, this is the required polar form.

Solve each of the equations in Exercises 6 to 9.
6.3x2-4x+20/3=0

Solution:

Given the quadratic equation, 3x2-4x+20/3 =0
It can be re-written as: 9x2 - 12x + 20 =0

On comparing it with ax? + bx+ c= 0, we get
a=9 b=-12,and c= 20

So, the discriminant of the given equation will be
D=b-4ac=(-12)2-4x9x20=144-720=-576
Hence, the required solutions are

. VD _ ~(-12)£/-576 _12+576i

2a 2x9 18
12+24i _6(2+4i) 2+4i 2 4.
18 18 ¥ 3 3
7.x2-2x+3/2=0
Solution:

[ CLASS XI ]
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Given the quadratic equation, x2 - 2x+3/2 =0
It can be re-written as 2x2-4x+3 =0

On comparing it with ax? + bx+ c= 0, we get
a=2,b=-4,and c=3

So, the discriminant of the given equation will be
D=5b-4ac=(-4)2-4%x2x3=16-24=-8
Hence, the required solutions are

_ —b+JD _—(—4)xV-8 _4+22i r ._—I_.]
Al 2%2 4 e
2:1..""5.1; \."'E
- =1+ i
2 2
8.27x2-10x+1=0
Solution:

Given the quadratic equation, 27x2 - 10x+ 1 =0

On comparing it with ax? + bx+ ¢= 0, we get
a=27,b=-10,and c=1

So, the discriminant of the given equation will be
D=b-4ac=(-10)2-4x27x1=100-108 =-8
Hence, the required solutions are

_ —b+JD _—(-10)+J-8 10+22i
2a 2x27 54
5+2i_5 2.

27 27 27

9.21x2-28x+10=0

Solution:

Given the quadratic equation, 21x%2 - 28x+10=0

On comparing it with ax? + bx+ ¢= 0, we have
a=21,b=-28,and c=10

So, the discriminant of the given equation will be
D=b2-4ac=(-28)2-4x21x10=784-840=-56
Hence, the required solutions are

. —b+D E -(-28)+ J-56 28++/56i

2a 2221 42
28+214i 28 2414 2 14,
- — + 1= + I
12 2 42 37 21

10.Ifz1=2-72z2=1+ i find
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Result Oriented (NCERT SOLUTION) [ CLASS X1 ]
z+2z;, +1
z =z, +1
Solution:
Given,z1=2-71722=1+4+1
So,
+'+]| |2 f}i{llf’}ll|
7 *:|]| |2 }{I|f}+||
4] | 4
BT
2 1+ ‘{I+r}|
AT R
2[ } .2 T
1+1 =1
_|2(1+i)

(= .=
=ll+id=vF+P =2

Hence, the valie of el ok is \E
z, —Z, +1
11.
(X +1)
Ifa+ib= HT” ve that a* + B = 2
a+ b= 52 41 . prove that &’ = (‘_1 +]} )
Solution:
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; +1j ;
2 +1 L 2x"+1)
Comparing the real and imaginary parts, we have

2x

x* -1
i =— and b=—
2x° +1 2x° +1
I.' :\:_] "\I_

5

5 5 2X
.'_a'+h':| = |+ - ]
c2Xt]l ) 2]

a X' +1-2%° +4%x°

(2x+1)’

Hence proved.,

a’+b'= {'x?+|}:
(2x2 +1)
12.Letz1 =2 -122=-2+ i Find
{0 (1)
Rc‘% Im‘%J
(l) \ % /’(11) \4%

Solution:
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Given, -
a+ il:n:{?.;,ﬂ']'I
25 +1
_ X+t +2xi
T 2% +]
X' —1+i2x
2% +1]
iy O 2% A
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]
Given,
Z, =2-i, 2, ==2+i
() z,z, =(2=i)(-2+i) =44 2i+2i-1 =-4+4i-(-1)=-3+4i
Z, =2+i
CEZy  ~3+di
o 2+i
On multiplying numerator and denominator by (2 - 7), we get
zz, (-3+4i)(2-i) —6+3i+8i—-4i° —-6+11i-4(-1)
Z (2+i)(2-i) 241 2+ 1
2418 -2 1.
5 5 2
Comparing the real parts, we have
re( 222} 2
L .}’.I ™) 5
1 1 l l

I S - T it
(1) zz, (2-i)(2+i) (2 +(1) S
On comparing the imaginary part, we get
p ;
1
Im| —]zﬂ

Iy AF A
13. Find the modulus and argument of the complex number.
14 2i
1-3i
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS X1 ]
ptyc LS  then
1-3i
TR JHE 1+3i+2i+6i° 1+5i+6(-1)
T1-3i 143 I* +3 1+9
T Jnc ) Bt e S B
= =—+—=—+—

= - — I
10 1y 10 2 2
Letz =rcosf+irsiné

So,

; 1
reosd = = and rsinf = -

On squaring and adding, we get_

a ) 4 _|\| /I.‘.':\I
r'[ms'ﬁ'+5in'5‘]:[ | + |
2] 2]

|

N,
2

28
4 [Conventionally, r > 0]

Now,

pa | —

| =] |
3;:051’}-? and ?smt‘}-

§ ]
= o3 =— and sinf =—

J2 2
o IS L [Aﬁ & lies in the 11 quudmnl]
4 4

14. Find the real numbers xand yif (x- iy) (3 + 51) is the conjugate of — 6 -
241

Solution:

Let’'s assume z = (x- y) (3 + 5J)
z=3x+5xi-3pi—5yi’ =3x+5xi-3yi+5y=(3x+5y)+i(5x-3y)
LT=(3x+5y)-i(5x-3y)

Also given, z =—-6-24i

And,

(3x+ 5y) - (5% - 3y) =-6 -24/

On equating real and imaginary parts, we have
3x + 5y =-6 ...... (i)

5x-3y =124 ... (ii)

Performing (i) x 3 + (ii) x 5, we get

(9x + 15y) + (25x - 15y) =-18 + 120

34x =102

x=102/34=3
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Putting the value of xin equation (i), we get
3(3) +5y=-6
S5y=-6-9=-15
y=-3

Therefore, the values of xand yare 3 and -3, respectively.
15. Find the modulus of
l+i 1-i
1-i 1+i
Solution:
1+i 1-i _ (1+i) =(1-i)
I-i 1+i  (1=i)(1+i)
M+ 42010 4 2i

I°+1°

16. If (x+ iy)3 = u + iv, then show that

u v :4(.\_: _".: ’
X V

Solution:
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Given,
(x+i) =u+iv
2 +(iv) +3-x- p(x+iv)=u+iv
¥ +PY 3 yi+30 N =u+tiv
X =i +3x7yi=30" =u+iv
(% =3x7 )+ i(3°y-y’ )=u+iv
On equating real and imaginary parts, we get
u=x -3, v=3ty—y°

u v x =-3xn 3x‘yv—y
e =+ S

x X ¥

=x" =3y +3x" -y’

= 4x* —4."‘:
= 4{.1(1 —_1"1)
£+1|— = 4{.&': —J-:}

x y
Hence proved.

17.If a and B are different complex numbers with |3| = 1, then find
B-a

1-ap

Solution:

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

leta=a+iband P=x+iy
Given, || =1

So, yX* +y =1

=x’+y’ =1 {5}

p-a|_|(x+iy)-(a+ib)|

_l_am_‘l—[a—ih]{.\'ﬂ}”
[x—u}+i{}'_h} |

1—{Hx+ui}—ihk'+h}']|

- (x—a)+i(y-b)

= [1=ax—by)+i(bx—ay)

_ls-a)ris-b)
_|{I—ux—h_\-']|+i{hx—u;~']
\/(x—a]"+(}'—h]|"
\ll'll[l—:ix—h}'}:+|{b.\;—:13'}

=

Jx?+al—2ax+y? +b’ - 2by

J1+a’x? + b7y = 2ax + 2abxy — 2by + b’x* +a’y’ — 2abxy

\"II{\Z 2 }_.‘ )+ r.i % hl i Ed\ = 2""';.

,,J"I] b u‘:{.\': [ }"'.] [ hi{}"' [ .\:"] 2ax —2by

M'II{\I o }_.‘-‘}___ d x h.‘! —Jax — 2[}}

‘UII] i u':{xl + 5"'.] [ h"[j."' [ .\:1] Zax = 2by

B \,l'll+:1ﬁ +b? —2ax - 2by
\/|+El: +b® = 2ax — 2by

=1

| B-o
Ul -ap
18. Find the number of non-zero integral solutions of the equation |1 - i| *=
2%
Solution:

[ll_‘;ing [I]]
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1-if =2
(.\u-' H(-1)) =2
(V2) =2
2t = 9r
X
?:_\'
.:':ﬁx
2x=x=0

Therefore, 0 is the only integral solution of the given equation.

Hence, the number of non-zero integral solutions of the given equation is 0.
19.1f (a+ ib) (c+ id) (e+ if) (g+ ih) = A + /B, then show that

@+ (é+@E)(e+B)(@2+h)=A2+B2

Solution:

Given,

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

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

= (a+ib)|x|(c+id)|x|(e +if ) x[( g +ih)| = |A +iB| |:|: z,|=|z |z ]

\."ln': e ><\,I'I(': +d* x \l'lli’: "'..-f: x\.fg: e \l'[,-ﬁ;; 4 R?

On squaring both sides, we get

@+ b2) (2 + &) (2 + P) (P + 1) = A2 + B2

Hence proved.

20. If, then find the least positive integral value of m.

\ ] - J
Solution:
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" =1

Hence,m = 4k, where k is some integer.

Thus, the least positive integer is 1.

Therefore, the least positive integral value of mis 4 (=4 x 1)

%k %k %k ok ok %k ok %k %k %k %k Kk %k %k k k %k ok ok
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