Class : 11th
Subject : Maths
Chapter : 5

Chapter Name : Complex Number And Quadratic Equations

Exercise 5.1

Q1 Express each of the complex number in the form a + ib.

(54) (—%z’)

Answer.
(-3 3
(SEJ(Tz) = —5 X g XX
= —3i*
=—3(-1)

=3
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02 Express each of the complex number in the form a + ib.
Y

Answer,
3'9 ¥ 3-19 — ,idex—i + i4;c+1

= () 5+ ()"
=1xi+|x (i)
=i+ (—i)

=0
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Q3 Express each of the complex number in the form a + ib.
-39
i

Answer.
-1 = 143 = (54)- 9.1-3



1 1
- p? -
e T
T T

—1 =1
:_iﬂ =—_1 =1
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Q4 Express each of the complex number in the form a + ib.
3(7+4i7) + (7 +47)

Answer.

3(7T+i7T)+ 4T +47) =214+ 21+ Ti + 732
=21+28i+7x (1)
=14 + 28i
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05 Express each of the complex number in the form a + ib.
(1—1)—(—1+1i6)

Answer.
(1—4)—(-1+18)=1—3+1—6i
=2-Ti
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Q6 Express each of the complex number in the form a + ib.

(%H%) = (44—@‘%)

_-19 21,

5 0
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Q7 Express each of the complex number in the form a + ib.

-

(3 +43) + (1+43)] - (=3 +4)
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Q8 Express each of the complex number in the form a + ib.
(1-d?

Answer.
(1 -y = [(1 -4
= [12 + 42 - 23]

=[1-1—2i]?
= (—24)?

= (—24) x (—2i)
=44’ = —4
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09 Express each of the complex number in the form a + ib.
3
1 .
(5 +31)
Answer.
1 i
(§+3O :(3) (mﬁ+3( )mg( +30

=--l—+271'3+3i(%- +31')

27
o 27(—i) +i 4 02
= 3% (—i) +4+ 98
1
:-2—?—2734‘3—9
1 ;
- (ﬁ —9) +i(~27+1)
—242

:—27——263
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Q10 Express each of the complex number in the form a + ib.

(2-4)

Answer.

(i)
[ () w0 (3) )
zr_k+%;+%(z+%ﬂ

- .
— 3—%+4@+%]
2
A
22 1070
=‘_T+z—7}
22 107
=3 =°®
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Q11 Find the multiplicative inverse of each of the complex numbers given

4—3i

Answer,
Let z=4 — 3¢

Then, z = 4+ 3i and |2[* = 4% + (—-3)2 = 16 + 9 = 25

Therefore, the multiplicative inverse of 4 — 3i is given by

_ 443 5
zl_z +_4_|_3

=g -5 B tE
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012 Find the multiplicative inverse of each of the complex numbers given

V5 +3i

Answer,

Let z=v/5+3i
Then, z =5 — 3iand |2]* = (v5)2 +32=5+9=14



Therefore, the multiplicative inverse of v/5 + 3i is given by

z_l_i_x/g—%_\/ﬁ 3i
o 14 14 14
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Q13 Find the multiplicative inverse of each of the complex numbers given
—i

Answer.
Let z= —1i

Then,z =iand |z|> =1 =1

Therefore, the multiplicative inverse of — i is given by
o 1
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014 Express the following expression in the form of a + ib
(3+iv5)(3—iv/5)
(v3+v/21)—(v3—iv2)

Answer,
(3+iv5)(3—ivE)
(V3+v2i)—(v3-iv2)
(3)*—(iv/5)*
VIHV2i—/344/2i
T 2y/3
9-5(-1)

24/2i
9+5 i
—_— X =
22 i
148
2427

14i
2v/2(-1)

V2 V2
—7v/2i
3
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Exercise 5.2



Q1 Find the modulus and the arguments of each of the complex numbers

z=—1-—1iV3
Answer.
z=—1—1iV3

Let rcosf = —1 and rsinf = —/3
On squaring and adding, we obtain
(rcosf)? + (rsinf)? = (—1)% + (—v/3)?
= r2 (cos?6 +sin®6) =1+ 3
= Modulus =2

. 2cosf@ = —1and2sinf = —/3

= . =43
= cosf = Tl and sinf = T“r

since both the values of sin# and cos f are negative and sin# and cos # are negative in
IIT quadrant,

—2
Argument = — ('rr— %) =k

Thus, the modulus and argument of the complex number — 1 — +/3i are 2 and _j z
respectively.
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Q2 Find the modulus and the arguments of each of the complex numbers z = —/3 + i

Answer.
z=—+3+1i
Let rcosf = —v/3 and rsinf = 1
On squaring and adding, we obtain
r2cos?f + r2sin? 6 = (—\/5:12 L1
=rP=3+1=4
= r=14=2
.. Modulus = 2
~.2cosf = —+/3and 2sinf =1
= cosf = _T‘ﬁ and sinf = %
Le=m-E=2
Thus, the modulus and argument of the complex number — /3 -+ i are 2 and %

respectively.
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Q3 Convert each of the complex numbers given in the polar form:

1—¢
Answer.
1—1

Let rcosf = 1 and rsinfl = —1

On squaring and adding, we obtain
7% cos® @+ r?sin® 0 = 1% + (—1)?

= r? (00529+5in29] =1+1
=r=2

=r=14/2
. v2cosf =1and v2sinf = —1

_ 1 g — 1
:»cosﬁ?—ﬁand sin @ v

s 1—i=rcosf+rsinf = \/Ecos(—%) —E—z’ﬁsin(—%) =2 [cos(—%) +isin(—f)} This is

the required polar form.
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Q4 Convert each of the complex numbers given in the polar form:
—1+41

Answer.
= B
Let rcosf = —1 and rsinfl = 1
On squaring and adding, we obtain
72 cos? @ + r?sin? @ = (—1)? + 12
= r? (cosgﬁ—l—sinzﬁ] =1+1
=r =12 [ Conventionally, 7 > 0]
“.V2cosf = —1and v2sinf = 1

_ _ 1 : - 1
= cosf = 7 and sinf = ;

Sl=m—2= STK [ As 6 lies in the II quadrant |

It can be written,

=141 =rcosf+irsinf = ﬁcosaf +éw@sin% — v’ﬁ (cosaf: + is8in %)

This is the required polar form.
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05 Convert each of the complex numbers given in the polar form:



Answer.
—1—1
Let rcos® = —1 and rsinf = —1
On squaring and adding, we obtain
r2cos? § + r?sin’ 0 = (—-1)? + (—1)2
= 2 (00529+5in23) =141
= 2 =2
=r=12
. v2cosf = —1 and v/2sinf = —1

e ol inh = —-L
= cosf = 7 and siné v
.'.9=—(1r—%) =—% [ As @ lies in the III quadrant |

So—l1—i=rcosf+irsinf = \/ECOS_TS" +iv/2sin _TE’” =2 (cos_T?”T +isin_73“) This is the

required polar form.
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Q6 Convert each of the complex numbers given in the polar form:
-3

Answer.
Let rcosf@ = —3 and rsin@ =0

On squaring and adding, we obtain
r2 cos? 0 + r?sin® 0 = (—3)2

= 12 (cos® @ + sin?§) = 9

=r:=9

=>r=v9=3
.3cosfl = —1and 3sinf =0
=0=m

. —3=rcosf+irsinf = 3cosm+ Bsinw = 3(cosw + isinn)
This is the required polar form.
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Q7 Convert each of the complex numbers given in the polar form:

V341

Answer,
. .



VIt

Let rcos@ = /3 and rsind = 1

On squaring and adding, we obtain

r? cos? f + r?sin® 0 = (1/3)? + 12

= 2 (00329+Sin29] =3+1

=prf=4

= r=+v4=2 [Conventionally, r > 0]

. 2cosf =+/3and 2sinf =1
= cosf = %and sinﬂz%
= %

kL

V3 +1i=rcosf+irsinf = 2cos ¢ +1i2sin 5 =2 (cosg + isin %)
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Q8 Convert each of the complex numbers given in the polar form:
i

Answer.

Let rcosf = 0 and rsinf = 1

On squaring and adding, we obtain
r2 cos? @ + r2sin® 9 = 0* 4 12

= r2 (0052 6 + sin? 9] =1

=r=1
=r=+v1=1

c.cosf =0and sinff =1
.'.Bzg

™

Si=rcos@+irsinf = cos% + isin .

This is the required polar form.
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Exercise 5.3

Q1 Saolve each of the following equations:
+3=0

Answer.



The given quadratic equation is z° + 3 = 0
On comparing the given equation with az? + bx + ¢ = 0, we obtain
a=1,b=0,andc=3
Therefore, the discriminant of the given equation is
D=0t —dac=0*-4x1x3=-12
Therefore, the required solutions are
—b+VvD V12 V120

22  2x1 2

ﬂ;@z .y
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Q2 Solve each of the following equations:
20 +z+1=0

Answer.
The given quadratic equation is 2z° +z +1 =0

On comparing the given equation with az? + bx + ¢ = 0, we obtain
a=2b=1 ande=1

Ther efore, the discriminant of the given equation is

D=b—-4ac=12-4x2%x1=1-8=-T7
Therefore, the requlred solutlons are

—btvD 1T 14T
2a - 2x2 - 4
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Q3 Saolve each of the following equations:
z24+32+9=0

Answer.
The given quadratic equation is z2 + 3z +9 =0

On comparing the given equation with az® 4 bz + ¢ = 0, we obtain
a=1,b=3, andc=9

Therefore, the discriminant of the given equation is

D=t —4ac=3"-4x1x9=9-36=-27

Ther efore, the required solutions are

—btyvD  —3+y/=27 _ -343v=3 _ —3+3y3i
2 21 2 - 2




Page : 109 , Block Name : Exercise 5.3

Q4 Solve each of the following equations:
—z’+z—-2=0

Answer.

The given quadratic equationis —z? +z -2 =0

On comparing the given equation with az® 4 bz + ¢ = 0, we obtain
a=-1,b=1, ande= -2

Therefore, the discriminant of the given equation is

D=0 -dac=12-4x(-1)x(-2)=1-8=-7

Therefore, the required solutions are

—btyD 1T 1T
2 T 2x(-1) -2
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Q5 Solve each of the following equations:
2 +3z+5=0

Answer.
The given quadratic equationis z? + 3z +5=0

On comparing the given equation with az? + bx + ¢ = 0, we obtain

a=1,b=3,andc=5

Therefore, the discriminant of the glven equation is
D=0 —4ac=3-4x1x5=9-20=-11
Therefore, the requlred solutions are

—bivD _ —3:v/=11 -3+

2a - 2x1 2
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06 Solve each of the following equations:
2l —z+2=0

Answer,
The given quadratic equationis z? —z +2 =0

On comparing the given equation with az® + bz + ¢ = 0, we obtain
a=1,b=-1, ande=2

Therefare. the discriminant. of the given ecmation is



R i e e e et R R Sty = e S R o i S ]

D=1 —4dac=(-1)2-4x1x2=1-8=-7
Therefore, the required solutions are

—b+vD _ —(-1)EV-T _ 1+vTi
2a 2x1 -T2
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Q7 Salve each of the following equations:

V222 +z+v2=0

Answer.
The given quadratic equation is v2z% + z + v2 = 0

On comparing the given equation with az® + bz + ¢ = 0, we obtain
a=+2,b=1, ande = 2

Therefore, the discriminant of the given equation is

D=t —dac=1"—4xV2xVvV2=1-8=-7

Therefore, the required solutions are

—btyD | —1dy=T 15T

2a 2xv2 213
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Q8 Salve each of the following equations:

V322 — V22 +33=0

Answer,

The given quadratic equation is v/3z> — v/2z + 3v/3 =0

On comparing the given equation with ax?® + bz + ¢ = 0, we obtain
a=+3,b=—v2, andec=3v3

Therefore, the discriminant of the given equation is

D =b? —dac = (—v2)? — 4(V3)(3v3) =2 - 36 = —34

Therefore, the required solutions are

—-btvD _ —(—V2)EVM VI3 I
e~ B
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Q9 Solve each of the following equations:

2 g o
T +m+ﬁ 0



Answer.
The given quadratic equation is

This equation can also be written as v2x% + v2x+ 1 =0

On comparing this equation with ax? 4 bx + ¢ = 0, we obtain
a=1+2,b=+2,andec=1

.. Discriminant (D) = b® —4ac = (v2)? —4 x (v2) x 1 =2 — 4/2

Therefore, the required solutions are

5iVD_ VaxVaiiam  VIEY2-2)

2a 2 x V2 212 _ —1:(V2v2- D
[ VZEVEVEIVEI-1) ?
N 2v/2
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Q10 Solve each of the following equations:
- SRR R Iy PN
z° 4+ 7 + 0

Answer.
The given quadratic equation is

This equation can also be written as v222 + 2+ v2 =10

On comparing this equation with az? + bz + ¢ = 0, we obtain

a= v@,b:l, and ¢ = \/E

.. Discriminant (D) =b% —4ac =12 -4 xv/2xv/2=1-8= -7
Therefore, the required solutions are

—bvD -7 -1V [\/——12?;1

Za 2+2 2v2
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Miscellaneous Exercise

Q1 Evaluate

257]
.18 1
17+ (;)




=(-1)*1+4?
= — [1+4° + 3i + 3¢°]
=[1-i+3i—3]
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Q2

For any two complex numbers z; and 2z , prove that
Re(z122) = Rez Re za — Im z; Im 29

Answer,
Let z1 = 1 + ¢y1 and z2 = x2 + iy
S zze = (21 + i) (@2 + i)
= z1 (2 + iy2) + ty1 (@2 + ty2)
= 2@y + 1Ty + Y122 + Y1 Ys
= x1T2 + iT1Ye + Y1 T2 — N1Y2
= (z122 — 1y2) + i (z2y2 + yr122)

= Re(z122) = 2122 — n1y2
= Re(z;29) = Rez; Re 2y — Im 2 Im 2z,
Hence, proved.
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Q3 Reduce (ﬁ — liﬂ) (1_—3:) to standard form



Answer,
1 2 3-4i\ _ [(+i)-2(1-4i) | [3-4i
1—di 1+i 5+i ) T | (1—4d)(1+4) 5+
[ 1+i-248i 3-di| _ [-149i] [ 3-dd
T 14 5+ | T | 53 5+i
_ [ -3+4it27i-36i2] _ 334318 334810
T | 25+hi-15i-3i7 | T 28-10i ~ 2(14-5i)

== i?ﬁ;ﬂ X Ei::::% [ On multiplying numerator and denominator by (14 + 57)]

462 + 1651 +434i + 15542 307 + 599i

2[(14)2 — (51)?] ~ 2(196 — 25%)
_ 307+500i _ 307+500i 307 59
2(221) 442 442 442
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‘ ) 75 2 24b
Answer.

) a—1
x—iy=

y c—id

a2 S o sdtiply; tor and denomin ator by (c + id)]
=/ o= % o3 iq |On multiplying numerator and denomin ator by (c id)

ac-+bd)+i{ad—be
= i 4d?
< . o (actbd)+i(ad—be)
e-w) = ——m—

- $2 _ y2 o 23.::‘9. _ (ac+bd)+i(ad—bc)

) c?,{_d?
o (- ig)? = Lo R0
=z’ -y - 2zy = —(M%i}:j:d )

(22 + yz)z = (2 — yz)ﬁ + 4z%y?

a (;ﬁdf " (ﬂ)z [Using (i)]
e 4d? o242

a’c® + b*d? + 2acbd + a’d? + b*c* — 2adbe
(2 + d2)?
a’c® + b¥d* + a’d® + b’
(2 +d2)°




a’ (c:2 + dg) + b (1::2 + dﬁ)
(¢ + d2)*
(e*+d?) (a®+1%)
T (e2+a2)?

_ ai bt
T At

Hence, proved.

Page : 112, Block Name : Miscellaneous Exercise

Q5

Convert the following in the polar form:
( } (;+7;? ( ] 1+3?.

Answer,

; .

(i) Here z = iy

14T 14T 14T
To(2-4) T 4+dt-di 0 4-1-4
14T 3+4i  344i+21i42883
= B4 3+4i T 32+42

_ 3+4i+214-28  —25435i
T
=—1+1

=—-1+1

Let rcosf = —1 and rsinf =1

On squaring and adding, we obtain

r? (cos? @ +sin?6) =1+1

e (cos2 # + sin? 9) =2

st =1 [cos? 6 + sin® = 1]
=r=12 [ Conventionally, r > 0]

\/icosﬂ — —1and v2sinf = 1
s1v2cosf = —1 and v2sinf = 1

-1 " 1
= cosf = — and sinf = —

V2 V2
=g E=3n
LO=r—7=%

rz=rcosf +irsind

—\/_Cos —I—E‘\/_Sln =2 (cos 2* +igin 3"
1 1

This is the required polar form.

14+3i

(i) Here z = 1=

__1+3i 1+ 2i
T 1 — 94 * 1494




_1+42i+3i—6
- 1+4
—5 + 5i

Let rcos@ = —1 and rsinf = 1

On squaring and adding, we obtain

72 (cos? f + sin’ f) =1+1

= p2 (cos2 # + sin® 3] =2

=2 =3 [00329+si1123:1]
sl [ Conventionally, r > 0]

.vV2cosf = —1and v2sinf =1

-1 . 1
= cosf = — and sinf = —
V2 V2
o ==K =3
=T T =%

s.z=rcosf +irsinf
= x@cosﬁf#—kiﬁsinﬁf = ﬁ(cosg'f-+isi11§f)

This is the required polar form.
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Q6 Solve the equation 3z* — 4z + 3; =0

Answer.
The given quadratic equation is

This equation can also be written as 922 — 12z + 20 = 0

On comparing this equation with az® + bz + ¢ = 0, we obtain
a=9b=-12, and c = 20

Therefore, the discriminant of the given equation is

D=0 —dac=(-12)? —4 x 9 x 20 = 144 — 720 = —576
Therefore, the required solutions are

Therefore, the discriminant of the given equation is

D=1t —4ac=(—12)> -4 x 9 x 20 = 144 — 720 = —576

Therefore, the required solutions are

—btyvD  —(-12)£y=ET6  12+/576i
2a = 2x9 e 18

o dakaa  SOMY oy @ g 4y

—~ 48, * 18 - - § - 873
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Q7 Solve the equation z° — 2z + % =0

Answer,



x? — 2z + % =0

This equation can also be written as 222 —dx +3=10

On comparing this equation with az? + bz + ¢ = 0, we obtain
a=2b=—4,andc=3

Therefore, the discriminant of the given equation is

D=V —dac=(-4)?-4x2x3=16—24= -8

Therefore, the required solutions are

btvD  —(—4)EV=8  4+22i

2a - 2x2 - 1 R

2+4/2i V2 . [ 1=
— 5 = ]_ :l: Tt
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Q8 Solve the equation 2722 — 10z +1 =0

Answer.
The given quadratic equation is 2722 — 10z + 1 =0

On comparing the given equation with az? + bz + ¢ = 0, we obtain
a=27,b=-10, andc=1
Therefore, the discriminant of the given equation is
D=t —4ac=(-10> -4 x 27 x1 =100 — 108 = —8
Therefore, the required solutions are
—bivD  —(-10)=v-8  1042V32i

2a 2x27 54
_ V2 5 V2,
=37 =777 Tyt
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Q9 Solve the equation 21z — 28z + 10 = 0

Answer.
The given quadratic equation is 21z% — 28z + 10 =0

On comparing the given equation with ax? 4 bx + ¢ = 0, we obtain
a=21,b=—-28, and ¢ = 10

Therefore, the discriminant of the given equation is

D=1 —4ac=(—28)%> —4x 21 x 10 = 784 — 840 = —56

Therefore, the required solutions are

—b+yD | —(—28)+/T56  28+/E6i
2a . 2x21 - 42
28+2+/14i 28 214 . 9 V14 .
== ~—anT m i3t
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z1+za+1
21— +1

QI0ifz =2 — 4,29 = 1 +14, find




Answer.
n=2—4,22=14+1
n+z+l _ ]{2—3}+(1+1}+1
lm—zm+l | T (2-i)—(1+i)+1
4 4 |
2-2 T 2(1-4)
14i
-1 144

| 201+4)
T P2

=[1+i=vV12+12=42
z1+zg+1| iS \/E

m—z+1
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(z+i)* 7 5 (2241)*
21 Prove that a® + b = @)

Qllifa+ib=

Answer,

(x +1)?

222 +1

z? +i% + 2zi
22 +1

2 — 1412z
222 + 1

2 2
.2 9 zc—1 2z
LT _<2m2+1) +(2:r2+1)

at +1 - 22 + 42?
(2z +1)?
ot + 1+ 222
(222 + 1)*
(2% +1)°
(222 +1)*
(zz-#l)2
(2z24+1)*

a+ib=

nal+b? =

Hence, proved.
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Q12

Letzlj—"2\—i,zz=—2+1'. Find s g X



(i) Re(ﬂ), (e VP

%1

Answer.
27=2—4,z0=—2+1

Zih=2-i)(-2+i)=—-4+2+2—i2=—-4+4i— (1)

-3 +4i

E:{ =241
L Ldy
" Z, = 244
2z (—3+4i)(2-14) 64+3i+8 4% —6+11i—4(-1)
Z1 (2+4)(2 1) 22 42 R
=241 -2 P 11,
5 5 "B°
On comparing real parts, we obtain
£z —2
R}e( zy ) -5
a1 _ 1 — 1 _1
nz (2-i)(2+48) T (2)%+(1)2 6

On comparing imaginary parts, we obtain
lm(+) =0
2121
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Q13 Find the modulus and argument of the complex number t:z

Answer.
1+
- 13!
1420 1430 143420462 1+5i+6(-1)

13 1+3i 12492 - 1+9
_ BB b B =1 T
T R i e

Let z = rcosf + irsinf

. —1 .

ie., rcosf = e and rsinf = %

. 21 .

ie.,rcosf = ~- and rsinf = -%

On squaring and adding, we obtain

r? (cos® @ + sin’® §) = (_71)2 + (%)2

2 _ 1_1
P =l =i

s @=m—Z =23 [As0liesin the Il quadrant |

'T‘]'\nrnfnrn +I“!ﬂ mﬁ(“‘l‘ll‘h‘lﬂ _‘.-'I'I"h'q ararnmant {‘I‘F ‘I';'In oivran r-nmnlnv ﬂl‘]m‘l‘l.ﬂ‘l‘ ara 1/‘6 an

A 3x



e T T e = i e

4
respectively.
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Q14 Find the real number z and y if (z — 4y)(3 + 5¢) is the conjugate of — 6 — 24¢

Answer.

Let z = (x — ty)(3 + 5i)

z = 3z + bzi — 3yi — 5yi? = 3z + bzi — 3yi + 5y = (3= + 5y) + i(5z — 3y)
-2 = (3= + 5y) — i(bz — 3y)

It is given that, z = —6 — 244

-3z + 5y) — i(bx — 3y) = —6 — 244

Equating real and imaginary parts, we obtain

3z 4+ 5y = —6

br — 3y =24

Multiplying equation (i) by 3 and equation (ii) by 5 and then adding them, we obtain
Putting the value of  in equation (i), we obtain

3(3) + b5y = —6
= by=—-6—-15
= y=—3

Thus, the values of z and y are 3 and — 3 respectlvely.
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Q15 Find the modulas of E = ::
Answer,
1+1 1—1‘_(1+i]2—|[1—_;.-')2
1—-i 1+i  (1-9)1+9)
14?4+ 2—-1-42
2 +1°
43
.'.:—:2.
5 1
|14 i e | 7
‘1—;: e
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6

01
(z +iy)® = u + iv, then show that 7 + & = 4 (¢* — %)



Answer.

(x+iy)? =u+iv

= o3+ (iy)* + 3 -z - iy(z +iy) = u +iv
= z° +3y% + 32%yi + 3zy?i = u + v

= 2% — 4% + 32%yi — 32y’ =u+ v

= (m3 — 3my2) + ¢ {S:EZy - y?’) =u-+iv

u=a— 3zy®,v=32%y — ¢°
u v gt = 32:'92 n 3.:1:2;9' = y3

Tz oy x Y
z(z®-3y°) y(32°-9°)
= T o ”
= 2% — 3y® + 32% — ¢
=4 (z* — 47
=4(:1:2-4y2)

u v g ..g

.'.E+§=4(m —y°)
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Q17 if  and 3 are different complex numbers with |8| = 1, then find ‘ f__;
Answer.

Leta=a+ iband f=z + iy

It is given that, [38] =1

SvxE+yi=1
=x+y? =1
B—a (x +1y) — (a + ib)
1—af 1— (a —ib)(z + iy)
(x—a)+1i(y—b)
1 — (az + aiy — ibz + by)
(z —a) +i(y—b) |
(1 - az — by) + i(bz — ay)
o |(z—a)+i(y—b)|
~ (l-az—by)+i(bz—ay)|
(z—a)*+(y—b)?
v (1—az—by)*+(be—ay)*
. Vi ta? - 2az+y? +b—2by
o v/ 1+atz+ byt —2ax+2abzy—2by+birt+aly?—2abzy
o V(@2 +y?)+a+b2 —2ax—2by
- v 1+a? (2 4+y? ) +0 (P +a?) — 20z —2by

_ V1+a? b —2az—2by TT ain Al 111




L .:uuH a
,/1+a=+b2—2az—2byL Vil
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Q18 Find the number of non-zero integral solutions of the equation |1 — i|* = 2*

Answer.

=xz=0
Thus, 0 is the only integral solution of the given equation. Therefore, the nurnber of non-

integral solutions of Y--,e given equation is 0.
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Q19
If (a + ib)(c + id)(e + if)(g + ih) = A + iB, then show that

(a2 +8) (*+d2) (2 + £7) (% + h%) = A + B

Answer.

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

=Val+bB x V2 +d? x Vel + f2 x /g2 + B2 = VA + B?
On squaring both sides, we obtain

(@®+8°) (P+) (€ +7%) (*+1°) =42+ B

Hence, proved.
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020

.y T
(-:%:-) = 1, then find the least positive integral value of m

Answer.
FERTRNLL
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.. m = 4k, where k is some integer.
Therefore, the least positive integer is 1.
Thus, the least positive integral value of mis 4(=4 x 1) .
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