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Exercise 5.1

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

(54) (—%z)

Answer.
N 3 .
(5Z)<T1’)— 5X3XZXZ
= —3;2
= —3(-1)
=3
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Q2 Express each of the complex number in the form a + ib.
9 | 19
1" +1

Answer.
,1:9 + i19 — ,L‘4:v—1 + ,1:49:—0-1

= (@) g+ ()
=1xi+|x(—1)
=i+ ()

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

Answer.
M = fixad (i4)79 .13



_1_ 1
—F _—z
-1 ]
= — X =
1 1
_2-_2___1_Z
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Q4 Express each of the complex number in the form a + ib.
3(7+47) +i(7 4 47)

Answer.

3(7 +47) 4+ 4(7 +47) = 21 + 214 + 7i + 74>
=21+28i +7x (—1)
=14+ 28i
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Q5 Express each of the complex number in the form a + ib.
(1—1)—(—1+16)

Answer.
(1—i)—(—1—|—i6):1—j+1—6i
=2-T1
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Q6 Express each of the complex number in the form a + ib.
(2+i2) - (4+12)

Answer.

19 -2t
=75 "’l( 10 )
—19 21

5 10
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Q7 Express each of the complex number in the form a + ib.

(G i)+ ()] - (=5 +9)



Answer.

(550 o) - (39

=+ Litd+ it —i

= (§+4+§)+(§+§—1)
=2 4+42
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Q8 Express each of the complex number in the form a + ib.
(1-1)*

Answer.

(1—d) = [(1-4)?°
— [12 4+ 4% —2i]”
=[1-1-2i?
= (—2i)?
= (—26) x (—2i)
=47’ = —4
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Q9 Express each of the complex number in the form a + ib.
(4 +3i)
Answer. , ,
(% + 3i) = (%) +(3i)° +3 <%) (37) (% + 37;>
— 2i7 + 2743 + 3i (% +3i)

1
= — +27(—4) + i + 942

27
1 o
:2—7—2714—1—9
- (2_17 —9) Li(—2741)
—242 )
= 57 — 267
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Q10 Express each of the complex number in the form a + ib.

(2-3)



Answer.

(—2 — %z)g = (—1)° (2 + %2)3

e (3 e (3) (o)

= -8 i 21| 2 ¢
= — +2—7+Z “f‘g

[ i o282
= — -8—ﬁ+47,+?:|

[ i .2
= — 8———}—47,——}

27 3
[ 22 107z
-3t 2—7]
22 107
=3 !
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Q11 Find the multiplicative inverse of each of the complex numbers given
4— 3

Answer.
Let z=4— 3¢
Then,z =4+ 3iand |2|° = 4% + (—3)2 =16+ 9 = 25
Therefore, the multiplicative inverse of 4 — 3i is given by

1 2 _ A3 _ 4 | 3
TR T s T on Tt
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Q12 Find the multiplicative inverse of each of the complex numbers given

V5 + 3i

Answer.
Let z = /5 + 3
Then,z = /5 — 3iand |2° = (vV5)2 + 32 =5+9 =14
Therefore, the multiplicative inverse of v/5 + 3i is given by

Z—l_i_\/g*?’i_‘/g 3i
P 14 14
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Q13 Find the multiplicative inverse of each of the complex numbers given
—1



Answer.
Let z = —1

Then,z =iand |2|° =12 =1

Therefore, the multiplicative inverse of — i is given by
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Q14 Express the following expression in the form of a + ib
(3+iv/5)(3—iv/5)
(V3+v2i)—(v3-iv2)

Answer.
(3+iv/5)(3—iv/5)
(V3+v2i)—(v3-iV2)

. (3)*—(iv/5)?
 VBHVZi— VB3
952
23
_9-5(-1)
o 92\5/52'

+ i
BN
_ i

2V2i
14
S 2v3(-1)

—Ti V2
RN

—7/2i

2
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Exercise 5.2

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

z=—1—iV3

Answer.

z=-1-iV3

Let rcos@ = —1 and rsinf = —/3

On squaring and adding, we obtain
(rcos0)? 4 (rsin@)? = (—1)% + (—/3)?
= r? (c0329+sin20) =143

= Modulus =2



. 2cosf=—1and2sinf = —/3
V3

= cos 0 = _Tl and sinf = 5

since both the values of sin # and cos # are negative and sin § and cos 6 are negative in
IIT quadrant,

Argument = — <7r — %) = %W

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

Answer.
z2=—/3+1
Let rcosd = —y/3 and rsinf = 1
On squaring and adding, we obtain
72 cos? @ + r?sin? § = (—+/3)% + 12
=rP=3+1=4
=r=14=2
.. Modulus = 2
.2cosf = —+/3 and 2sinf = 1
= cosf = %@ and sinf = %

ki
Thus, the modulus and argument of the complex number — /3 + i are 2 and %’T

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

1—12
Answer.
1—1

Let rcos@ =1 and rsinf = —1
On squaring and adding, we obtain
% cos? 0 + r?sin® @ = 12 + (—1)?
= 72 (cos20—1—sin20) =1+1
=72 =2
= r=1/2
s v/2cosf=1and v2sinf = —1

_ 1 i — L
= cosf = 7 and sin 6 7



S.1—i=rcosf+rsinf = ﬁcos(—%) —l—i\/ﬁsin(—g) =2 [cos(—%) —i—isin(—%)] This is

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

Answer.
—1+41
Let rcosf§ = —1 and rsinf = 1
On squaring and adding, we obtain
r2cos? @ + r2sin? 6 = (—1)% + 12
= 12 (cos? 0 +sin®§) =1+ 1

=r=1/2 [ Conventionally, r > 0]
.v/2cosf = —1and v2sinf =1

— _ 1 i — L
= cosf = 7 and sin 6 7

S=m—7 = %” [ As 0 lies in the IT quadrant |

It can be written,

c.—1+i=rcosf+irsinf = \/§cos%ﬁ—i—i\/ﬁsin%7T = ﬁ(cos%’r—i—isin%)

This is the required polar form.
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Q5 Convert each of the complex numbers given in the polar form:

—-1—1
Answer.
—-1—3

Let rcosf§ = —1 and rsinf = —1
On squaring and adding, we obtain
r2cos?§ 4+ r?sin? 6 = (—1)% 4 (—1)2
= r? (cos20+sin20) =1+1

=7r2=2
=r=1/2
“.V2cosf = —1and v2sinf = —1
=1 ing = —-L
= cosf = 7 and sin 6 7
L 0=— (7r — %) = —%TW [ As 6 lies in the III quadrant |

.—1—4=rcosf@+irsinf = \/§cos_Tz7T +1 2sin_Tgm = \/§(COS_T37T +isin_Tgm) 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 rcos = —3 and rsinf =0

On squaring and adding, we obtain
72 cos? f + r?sin? § = (—3)?

= r2 (cos2 6 + sin? 0) =9

=7r2=9

=>r=+v/9=3
.3cosf=—1and 3sinf =0
=0=m

S.—3=rcosf+irsind = 3cosm+ Bsinm = 3(cosw + isinm)
This is the required polar form.
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Q7 Convert each of the complex numbers given in the polar form:

V3+i

Answer.
V3+i
Let rcosf = v/3 and rsinf = 1
On squaring and adding, we obtain
72 cos? @ + r?sin? § = (v/3)% 4 12
= 72 (cos20+sin20) =3+1
=72 =4
= r=+/4=2 [Conventionally, r > 0]
.2cosf =+/3and 2sinf =1

3 )
= cosf = gand smé’:%

o=

,‘,\/§+i:rc039+irsin0:2cos% +i2sin% =2 (cosﬂ + 4sin =

6
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Q8 Convert each of the complex numbers given in the polar form:
i

Answer.

6

)



Let rcos = 0 and rsinf =1

On squaring and adding, we obtain

r2 cos? 0 + r?sin? 0 = 0% + 12

= 12 (cos?6 + sin?§) =1

=7r2=1

=r=41=1

c.cosf=0and sinf =1

S0= g

St =rcosf+irsinf = cos% + isin%
This is the required polar form.
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Exercise 5.3

Q1 Solve each of the following equations:
z24+3=0

Answer.
The given quadratic equation is 2 + 3 = 0
On comparing the given equation with az? + bz + ¢ = 0, we obtain
a=1,b=0,andc=3
Therefore, the discriminant of the given equation is
D=b—4ac=0"-4x1x3=-12
Therefore, the required solutions are
—b+vVD V12 V12
2a  2x1 2
_ 12;/51 3
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Q2 Solve each of the following equations:
2e2 +x+1=0

Answer.
The given quadratic equation is 22>+ + 1 =0

On comparing the given equation with az? + bz + ¢ = 0, we obtain
a=2,b=1,andc=1
Ther efore, the discriminant of the given equation is



D=0 —-4ac=1>-4x2x1=1-8=-7
Therefore, the requlred solutlons are

—btvD  —1EV/-T -1V
2a  ~ 2x2 T 4
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Q3 Solve each of the following equations:
2’ +3z+9=0

Answer.
The given quadratic equation is 22 + 3z +9 = 0

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

Therefore, the discriminant of the given equation is

D=0 —4ac=3*-4x1x9=9-36=-27

Ther efore, the required solutions are

—btvD  —3+y/=27  —343vV—3  —3+3/3i
2 211 2 - 2
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Q4 Solve each of the following equations:
—z2 4+ —-2=0

Answer.
The given quadratic equationis —z2 +x —2 =0

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

Therefore, the discriminant of the given equation is

D=b —dac=1>-4x(-1)x(-2)=1-8= -7

Therefore, the required solutions are

—btvD  —1:V=T  —1EVTi
22 T 2x(-1) -2
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Q5 Solve each of the following equations:
243z +5=0

Answer.
The given quadratic equation is 22 + 3z +5 = 0

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



a=1,b=3,andc=5

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

—btvD  —3+y—11  —3+V1li
2a  — 2xl 2
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Q6 Solve each of the following equations:
?—x+2=0

Answer.

The given quadratic equationisz> —z +2 =0

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

Therefore, the discriminant of the given equation is
D=b—4dac=(-1)2-4x1x2=1-8=-7

Therefore, the required solutions are

—b+vD  —(-D)EV=T 1T
20 2x1 - T2
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Q7 Solve each of the following equations:

V2rl+z2+v2=0

Answer.

The given quadratic equation is V22l +z+v2=0

On comparing the given equation with az® + bz 4+ ¢ = 0, we obtain
a=+v2,b=1, andc=+2

Therefore, the discriminant of the given equation is

D=V —dac=1*-4xvV2xvV2=1-8= -7

Therefore, the required solutions are

“btyD _ -1EVT 1T

2a 2xV2 2v/2

Page : 109, Block Name : Exercise 5.3

Q8 Solve each of the following equations:

V322 — V22 +3v3=0

Answer.



The given quadratic equation is v/3z? — v/2z +3v3 =0

On comparing the given equation with az? + bz + ¢ = 0, we obtain
a=+v3b=—2, andec=3V3

Therefore, the discriminant of the given equation is

D = b® — 4ac = (—v/2)? — 4(v/3)(3V3) =2 — 36 = —34

Therefore, the required solutions are

—b+vD  —(—V)EVT3 V3d 1 _ »
22 2%v3 23 v=1=1]
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Q9 Solve each of the following equations:

2 1
:13+a:—i—ﬁ 0

Answer.
The given quadratic equation is

This equation can also be written as v/2x2 + v/2x+1 =0

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

. Discriminant (D) = b? —4ac = (v2)2 -4 x (v2) x 1 =2 — 42

Therefore, the required solutions are

b£vVD  —VaEV2-4v2  V2EY2(1-2V2)
2a N 2 % /2 N 2v/2 _ —1+(vV/2v2-1)i

[ —VZEVAVERVZ 1) 2
B 2v/2
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Q10 Solve each of the following equations:
242 4+1=0
z° + v +

Answer.
The given quadratic equation is

This equation can also be written as v2z% + z + v2 = 0

On comparing this equation with az? + bz + ¢ = 0, we obtain
a=+v2,b=1, andc =2

. Discriminant (D) =b% —4ac =12 -4 xV2xvV2=1-8= -7
Therefore, the required solutions are

—btvD  —1:V/=T  —1VTi — __
% = o v [vV—1=1]
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Miscellaneous Exercise

Q1 Evaluate
25
0

Answer.

()]

r 3
_ ,L'4x+42 1 ]

3

- 1 3
- t2+_.‘|
1

1 4]?
- _1+—X£]
7 7

3
= |-1+ 2]

j 3
[ 2]
l 7

=[-1-4

(=1)°[1 +df°

— [1+4° + 3i + 3¢°]
=[1—i+3i—3]

= —[-2+ 2]

=22
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Q2
For any two complex numbers z; and z2 , prove that
Re(z122) = Rez1 Re z2 — Im z; Im 2

Answer.
Let 21 = 21 + ty1 and 22 = a2 + 1y
cozz2 = (21 + i) (22 + 1y2)
= z1 (22 + 1y2) + ty1 (x2 + ty2)
= 2125 +iT1Ys + (Y122 + Y1y
= T1Z2 + 1T1Y2 + W1T2 — Y12
= (z122 — Y1Y2) + 7 (Z2y2 + Y122)



= Re(z122) = 122 — 192
= Re(z122) = Rez; Rezy — lm z; Im 2

Hence, proved.
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Q3 Reduce (ﬁ — %ﬂ) (351?) to standard form

Answer.

12 3-4i\ _ [(+i)-2(1-4)] [3-4i
1-44 1+4 5+i ) | (1—4i)(144) 5+i
_ | 14+i-2+8 3—4i| _ [ -149i | [3-4
T 1ri—di-44? 5+i | ~ | 5-3i 541
[ —3+4ir27i—36i2 ] 33431 33431
T | 2545i-15i-32 | 28—10¢  2(14—5i)

_ (33+313) (14+51)

T 2(14-59) (14+51)
462 + 1657 + 4347 + 15542 307 + 599¢

[ On multiplying numerator and denominator by (14 + 53)]

2[(14)2 — (54)2] ~ 2(196 — 25:2)
 307+599i  307+599 307 . 599i
C2(221) 0 442 442 442
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. . —ib 2 21 p2
Qdifx —iy= \/%provethat (:L’2—|—y2) = :2+—d2

Answer.
a—1b
c—id

a—ib c+id . . .
= — X — [On multiplying numerator and denomin ator by (c + id)]
c—id c+id

x — iy =

. (ac+bd)+i(ad—be)
o c2+-d?
. . \2 _ (actbd)+i(ad—be)
.. (CL‘ - ’Ly) - 2+4d?
2 .2 o __ (act+bd)+i(ad—bc)
=z -y — 2ixzy = o
2 (act+bd)+i(ad—be)

e
2 2 . __ (act+bd)+i(ad—bc)
=z -y — 2ixy = D
2 2 _ actbd __ ad-bc
L Yy = 2+d?? 2 T 2442

(mz +y2)2 _ (:1:2 _ y2)2 1 4xy?

ac+bd 2 ad—bc 2 [USIIlg (1)]
- <c2+d2) + (c2+d2>




B a?c? + b2d? + 2acbd + a®d? + b*c® — 2adbe
(¢ + a2
a?c? + b2d? + a?d? + b2
(e + d)°
a2 (02 + d2) + b2 (02 + d2)
(c? 4 d2)?
(c2+d2) (a2+b2)
(c2+d2)?
_ a’+4b?
T 242
Hence, proved.
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Q5
Convert the following in the polar form:
N 1470 ooy 1436
( )(Q_i)za ( ) 1-92;
Answer.
. 1+74
(i) Here z = ﬁ
147i 1473 1473

(2—i)2 T 442 —4i  4-1-4i
1+7i 3+4i _ 3+4i+21i+28:2

3-4i " 3t4i . 3iig?
 344i421i-28 25425
3° 44 25
=141
=—-1+41

Let rcosf = —1 and rsinf = 1

On squaring and adding, we obtain

r? (cos? +sin®4) =1+ 1

= 12 (cos? § + sin’ §) = 2

=72 =2 [cos? § + sin® = 1]
=7 =12 [ Conventionally, r > 0]

.v/2cosf@ = —1and v2sinf =1
2v2cosf = —1 and v2sinf = 1

-1 . 1

= cos = — and sinf = —
NG V2

cf—g_ T _ 3T

0= 1= 1

:z=1rcosf + irsinf

= \/5005‘%—|—i\/§sin‘%T = ﬁ(cos%—i—isin%)

This is the required polar form.

. _ 1436
(ii) Here 2z = 1




1+3: 1+2

T 1-2 1+
14+2i+3i—6

- 114

_ B

_—5 = +1

Let rcosd = —1 and rsinf =1

On squaring and adding, we obtain

r? (cos2 6 + sin? 0) =1+1

= 12 (cos? 0 + sin? §) = 2

=7r2=2 [cos? § + sin® = 1]
=r=12 [ Conventionally, r > 0]
.v/2cosf = —1and v2sinf =1

_ 1 i — L
= cosf = 7 and sin @ 7

Q=g _ T _ 371
0= = 1

S.z=1rcosf+irsind

= \@COS%—|—i\/§sin%7T = ﬁ(cos%ﬂ—i—isin%)

This is the required polar form.
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Q6 Solve the equation 32% — 4z + 2—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=9,b=—12, and c = 20

Therefore, the discriminant of the given equation is

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

Therefore, the discriminant of the given equation is

D=0 —4ac=(—12)2 —4x 9 x 20 = 144 — 720 = —576
Therefore, the required solutions are

~b+v/D  —(—12)£V=576 __ 12+/576i

2a 2x9 18
124245 6(2%4) 244 2 4 4y
— 18 ~ T 18 ~ 3 ~ 3473

Page : 112, Block Name : Miscellaneous Exercise
Q7 Solve the equation 2> — 2z + % =0

Answer.



z? — 2z + % =0

This equation can also be written as 222 — 4z +3 =0

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

Therefore, the discriminant of the given equation is

D=0 —4dac=(-4)?-4x2x3=16—-24= -8

Therefore, the required solutions are

~b+VD _ —(—4)+v=8 _ 42V
2a 2x2 4 [\/__1 — 1,]

2++/2i V2.
D) = ]_ :f: TZ
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Q8 Solve the equation 2722 — 10z +1 =0

Answer.
The given quadratic equation is 27z? — 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=0 —4ac=(-10)2 -4 x 27 x 1 =100 — 108 = —8

Therefore, the required solutions are

—b+vD  —(-10)EV=8  10+2/2i
2a T 2x27 - 54
_ 5EV2i 5 V2.
=~ —wtat

Page : 112, Block Name : Miscellaneous Exercise
Q9 Solve the equation 212> — 28z + 10 = 0

Answer.
The given quadratic equation is 2122 — 28z + 10 = 0

On comparing the given equation with az? + bz + ¢ = 0, we obtain
a=21,b=—-28, and c =10

Therefore, the discriminant of the given equation is

D=0 —4ac=(—28)? —4 x 21 x 10 = 784 — 840 = —56

Therefore, the required solutions are

—b+vD | —(—28)v/=56 _ 28-++/56i
% - 2x21 T 42
28+2+/14i 214 . 14 .
42 42 42 3 21

Page : 113, Block Name : Miscellaneous Exercise

z21+29+1
z21—29+1

Q10ifz; =2 —14,20 =1+ 1, find



Answer.
z1:2—i,22:1+i
zitztl | 12—i)+(144)+1
: z1—z2+1’ (2—3)—(149)+1

=1+ =12 +12 =2
Zl+22+1‘ iS\/§

21—29+1

Page : 113, Block Name : Miscellaneous Exercise

(@11’

+1)2
2 (222+1)°

Qllifa +ib = (2ch’ prove that a? + b? =

Answer.

a+1b=

_ 22— 1 4 2z
T o2+l '\ 22211

5 2 2
2 P) XL —]. 2(13

. b2 —

e <2x2+1) +(2x2+1>

zt 4+ 1 — 222 4 422
(2z +1)2
zt + 1+ 222
(222 + 1)
(e% +1)°
(22 + 1)
(a2+1)"
(222+1)*

sal+ b=

Hence, proved.
Page : 113, Block Name : Miscellaneous Exercise

Q12
Let z1 =2 — 14,20 = —2 4+ 4. Find

(i) Re(22), (i)t ()

—

Z1




Answer.
21:2—i,22:—2+i
Zilhy=02-9)(-24+i)=-4+2i+2i—i®=—-4+4i—(-1)=-3+4i

Zy=2+i
. Z1Zy _ —3+4i
7 2+
zaz (34492 -9)  —6+3i+8i—4> —6+11i—4(-1)
2 (2+9)2-i) 22 + 12 a 22 +1°
241 -2 11,
~— 5 ~ 5 "5

On comparing real parts, we obtain

-2
Re<2122) _ —=
Z1 5

1 1 1 1

nz @)W @07 T 5
On comparing imaginary parts, we obtain

Page : 113, Block Name : Miscellaneous Exercise

Q13 Find the modulus and argument of the complex number ifgz

Answer.
1426
— 13
o L2 148 14342462 _ 1+5i+6(—1)
T 1-3i 143 12432 - 1+9
— 5% 5, & -1 1,
=0 ~ 10 T2 T3t
Let z = rcosf + irsiné
. ~1 . 1
ie.,rcos = — and rsinf = 3
. ~1 . 1
ie.,rcos = — and rsinf = 3

On squaring and adding, we obtain

1
47 2
[ Conventionally, r > 0]

1 -1 1 . 1

. —cosf = — and —sinf = =

V2 2 V2 2
1 )

— cosf = — and sinf = —

V2 V2
=m— 7= %Tﬂ [ As 0 lies in the IT quadrant |
Therefore, the modulus and argument of the given complex number are v/2 and %T

respectively.
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Q14 Find the real number z and y if (z — iy)(3 + 5¢) is the conjugate of — 6 — 243

Answer.
Let z = (z — ty)(3 + 5i)
z = 3x + bxi — 3yi — byi? = 3z + 5zi — 3yi + 5y = (3z + 5y) + i(5x — 3y)
-z = (3z + 5y) —i(5z — 3y)
It is given that, z = —6 — 241
o (3z + 5y) — i(br — 3y) = —6 — 244
Equating real and imaginary parts, we obtain
3z 4+ 5y = —6
5r — 3y =24
Multiplying equation (i) by 3 and equation (ii) by 5 and then adding them, we obtain
Putting the value of z in equation (i), we obtain

3(3) +5y=—6
= 5y=—-6-—-15
=y=-3

Thus, the values of  and y are 3 and — 3 respectlvely.
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Q15 Find the modulas of i 14

1—12 1+2
Answer.
1+i 1—i  (1+4)?-(Q1-7j)°
1—¢ 14¢  (1—14)(1+9)
14?420 -1 -2+ 2%
2+12
4
'.:7/1,:22'
1+¢ 1-—14
. - =|2i| =v2* =2
"’1—2’ el
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Q16
(z + iy)® = u + v, then show that = + =4 (z® — ?)

Answer.

(x +1iy)3 = u+iv

=z + (i) +3-z-iy(z+iy) =u+iv
= 3 + 3y3 + 322yi + 3zy?i = u + v
= 3 — 4y + 32%yi — 3zy®’ = u + v

= (w3 — 3:cy2) +1 (393zy — y3) =u-+1v



u=2z%—3zy%,v =322y —y°
u v z3 — 3zy? n 3z2y — o3

. + g = - ”
x (932 — 3y2) Y (3:1/:2 — y2)
= " "
= 2% — 3y + 3z% — ¢?
=4 (:1:2 — 4y2)
=4 (:1:2 — 4y2)
——|——:4(:n2—y2)
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Q17 if & and B are different complex numbers with |3| = 1, then find

Answer.
Leta=a+ iband 8 = + iy
It is given that, |5] = 1

SV/xE+yr=1
=>xX+y?=1
B—a (z + iy) — (a + id)
1—ap 1 — (a—1ib)(z + iy)
(x —a)+i(y—b)
|1 = (az + aiy — ibz + by)
(x—a)+i(y—0b) |
(1 —az — by) +i(bx — ay)
_ _ l@=a)+i(y-D)|
" (1—az—by)+i(bz—ay)
(z—a)’+(y—b)°
v/ (1—az—by)2+(bz—ay)?
. Vx2+a2—2az+y2+b2—2by
o \/1+a2a:2—|—b2y2—2a$+2abmy—2by+b2z2+a2y2—2abacy
. V(22 +y?)+a2+b2—2az—2by
n V1+a2(z2+y?)+b%(y2+22) —2az—2by
202 _9qr—
_ \/1+a +b%—2az—2by [USlIlg(].)]
V/1+a?+b*—2az—2by
=1
. } p-a
“|1-aB

=1
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Q18 Find the number of non-zero integral solutions of the equation |1 — i|” =

Answer.

1-ap

T




11— = 2"
= ( 1° + (—1)2>m = 27
= (V2)* =2°

= 27 =2°
=z =2
=2z —xz=0
=z=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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019
If (a + ib)(c + id)(e + if)(g + th) = A + iB, then show that

(a2 +b2) (62 +d2) (62 +f2) (g2 +h2) — A2 +B2

Answer.

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

A NVEIRAVEF R AT P xR IR =V T B
On squaring both sides, we obtain

(a2 +b2) (02 +c2) (62 +f2) (g2 +h2) _ A2 B2

Hence, proved.
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020

. m
(1—1) = 1, then find the least positive integral value of m




. 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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