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EXERCISE - llI HINTS & SOLUTIONS
1+i)x—2i 2+3i)y—i .
Sol.1 ( +3|’)ii Ly ( +31)iy I:| :20052 [cosgﬂsing}

@-i)Ix+i(x=2)] +[2y+i(1-3y)] (3 +i)=1i

(Bx+x—-2)+i[3x—-6—-x] +(6y — 1+ 3y) _ 6 0
+i(2y +3 - 9y) = 12i =2cdos 5 o7
(4x+9y—-3)+i[2x—-7y—-3]=10i 0 3
By comparing |zl = 2 cos — = 2 cos —
x=3,y=-1 2 25
Arg(z —2—2—n+2n nel
Sol.2 (i) Let J7+24i =X +iy 9@ =75 = 35 Te
7 + 24i = x2 — y2 + 2ixy 9
I
x2+y2=7 (1) Principal Arg (2) = -
xy =12 ..(2)
(2 + y2)2 = (x2 — y2) + 4x2y2 (b) z=— 2 (cos 30°+i sin 30°)
=42+576 =—J3 —i ;
=625
X2+ Y2 = + 25 2| = 2 (—/3-1)
x2+y2=25 .3 _ n _ 51
x2 —y2 = — 25 (reject) Algz=-n+ o = —= +2nn
From (1) and (3) nel
2x2=32= x2=16=>x=+4
= — = — _5
x=-4 = y=-3 Principal Arg (z) = TTE
N7 +24i = £(4+30)
(if) Let y4+3i =x+1y Sol.4 (a) 1<|z-2i|<3
4 + 3i = x2 - y? + 2ixy |z—a|=2
X2 —y2=4 denotes the circle with centre o and  radius a
2xy =3 so z denotes the concentric circle cuts (0, 2)
(X2 +y2)2 = (x2 —y2) + (2xy)2 = 16 + 2 and is between radius of 1 & 3.
x2+y2=5 (b) Im(z) > 1
3 3 A ray on positiv y-axis ©.1)
22 -+ — onorabove 1
x2=2 = x= 5
3 1 (©) Arg(z—a)=£'a:3+4i
2 = T = "=
X 5 =Y 2 n
Arg(x-3)+i(y—-4)) ==
X . g((x=3)+i(y-4) =3
= Y y = ="
V2 V2 y—4= 3 x-3)
1 A ray emanating from the point (3 + 4i) directed
4+3i == 5 (3+1) away from the origin & havin the equation & having
V2
the equation
y—-4=43 (x-3);x>3
Sol.3 (a) z—1+00518—n+isin18—1T J_
' - 25 25

Sol5 [z—2+i|<2
18 —
Let6:2—;:1+cosﬁ+isin6 max. value = 2 + |5

max. value = ,/5 —2

0 0 0
_ 2 + i s
2 cos —2 2i sin —2 cos —2
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Sol6 |z+3]<3 Sol.10 (i) (1 + cos6 +isinB)" + (1 + cosO —i sin 6)"
(i) maxof |zl=3+3=6
max. of |z| =0
(i)max. of z—1|=1+6=7
max. of |z—1|=0
(i) max. of [z+1]|=3+2=5
max. of z+1]=0

n
= | 2cos? @ + i23ingcosg
2 2 2

(=3,0)

@

n
+ 2cos? 9 - i2cosgsing
2 2 2

R(z +iz) 0 0 n 0 0 n
Sol.7 Areaof APQR =200 _ 2“005“2 (cos—+isin—j +(cos——isin—j
5 2 2 2 2
1 (2) ()
2 |z] x |z| = 200 Q P
|z|= 20 - 9 1 cos™ isin9 1 cos M _igin
[¢) = 2"cos" > > 2 2 2
Sol.8 |zy] = [z] = [z,| = ... = Iz, = 1 — o+l cosn = RHS
0] |z, =1
|z, =1 (i)  @+)n+ @iy
_ — i i 4"
an=l=n=3z (V2 e4)"+(J2 e 4)
11 1 oo Lt
i — ...+ — =22 4 4
(i) 7, 2, Z 22 [e4 +e 4]
— — — n nm
=|Zy + Z, +...+ Z,| :2§+1cosT
=lzg+zp+.+ 2|
4 _
=z, +2z,+ ...+ 2| Sol.11 (z-1)*=16
-LHS " we (z-1) = (161 .2
1 z —1 :z(cos 2T isin 2mnj T T T
lz)l=1= [, | =1 4 (-1,0) (3,0)
wherem=0,1,2, 3 1-2
1 Rootswillz=-1,3,1-2i,1 + 2i
|22|:1:> Z_:l Sum=4
centroid = (1, 0)
lz,|=1 : 1
z|=1=[1= 3 3
" n N e R I )
Hence that 2n points are the vertices of a regualr Sol.12 (i) 2 2 12 2
olygon.
Pove =~ (2% = ~(0?)2 =~ 1
3 3/4 —\3/4
Sol.9 Re() <2 Im(2)<2 ~<arg(z)< — . 1.4-3) (1,3
8 8 (i) =
2 2 2 2
| ) 0+ o 3/4
= + Zi
m(z) / N i{an—E]
N
/8 i(6n+1)~
= 4 wheren=0,1,2,3
Re(z)=2 Product = -1
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Sol.13

Sol.14

=nfo+ol+od+...

Sol.15

Z-8i T
| : Arg 2+6)°% 5
| represent a circle with diameter ends are
(-6,0)&(0, 8)
Hence equation of circle
(x+6)x+y(y-3)=0
X2+ 6x+y2-8y=0

z-8i
Il:Re 716 ) "

X+ily — 8) (x+6)-
(x+6)+|y (x+6)—

Y

Hence | and Il represent same circle

z-8i
+

z+6

(z-8i)(z +6)+(z+6)(z +8i)=0

zz+z(B+4i)+z (3-4i)=0

Itis also represent +ve same circle

z+3-4i|=R

(x+3)2+(y-4y=R?

x2+6Xx +y2 -8y +9+ 16 = R2

= R2=25 = R=5

Z+8i

Z+6

n-1
Z(n —r)a’
r=1

=(n-1Na+MN=-2)a?2+(N-3)ad+..
+{n—(n-1)a""
+ o = [o + 202 + 3a3 + ...
+(n=1)a""]
=-n-§,; (1)
S;=a+ 202+ 303+ ...+ (n—1) g’
ocSlzoL2+2(x3+ e+ (N=2)a™"+(n=1)a"

Sl(l—a):a+(x2+(x3+....+0L“‘1—(n—1)oc“
S;(1-a)=-1-na"+a"
n

S, = no.

l1-a

+no” n -n+na+n  na
S=-n——=-n

1-a l1-a 1-a l-a
For two circles

Iy — 1ol <cicy <ty +15
la+3|<(a?+4 <atb

a<->
6

oo

21 -5
10’ 6

Sol.16

Sol.17

Sol.18

x3-3x2+3x+7=0
(x—1)3=-3

-1
X_2 = ()Y =1, 0, o?
a=-1,B=1-2m,v=1-20

a-1 B-1 y-1
+—+
B-1 - a-1
(5] (Z)
= 5|+
—2(9 2m
_1,1_ 13 .,
® ® ®

(90 + o) = 180 — 20

tan (90 + o)) = tan (180° — 26)
—cota=-tan 20
cot o =tan 260
tan o = cot 26 V3 3
_ 2 VNN 900
tan o = 1-tano ™\ ;
2tano
1-1/3 1 .
= ox+1/43 T 37030
tana =06
complex number = 3 e° 3
-3 33,
T !

Z,+2,+23=A, 7, + 2,0 + ;0% = B,
Z, + 2,0%+ Z;o = C
(a) adding (1), (2) and (3)

3z, +z,(l+o+w)+z;(l+w+e0?)=A+B+C
_A+B+C
S nT T

(1) + 0%(2) + (3)
z;(l+o+0?)+3z,+z;(1+ o+ o0?)

2
=A+Bo? + co :zzzw
- _ A +Bo+ Co?
Similarly z, = — 5

(b) AP + [B? + ICP? = 3(Izy]* + |z ]* + |z5*)
= lz)P + 1zl + lzsf + 2,7, + 237, + 2,7,
+2;72,+2,Z 3 +2, z23
S|m|larly for [B]* & |C|¢ and add then
A + B2 + C12 = 3 (2,7 + Iz,]? + |z5?)
as (1+o+w?=0)

(c) multiple z,, z, & z; from part (a)

A3+ B3+ C3-3ABC =27 z,7,7,

MoTioNn
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Sol.19 zZ2+ (P+ip)z+q+ig =0
@ If the euqation has one real root
put z = X
x2+(P+ip)x+q+igq =0
x2+px+q+i(px+q)=0
x2+px+0q=0p'x+q =0

2 4 +0=0 =——
X px+q X p

q) pqd
(p'J_ p Ta=0

q?-pp'q +qp?=0 H.P.

(b) Let roots be a & B
a+p=—(P+iP)
o =q+iq’
20.=— (n +ip')
a2 =(q +iq)
40&2 = p2 _ p/2 + 2ipp’
4(q +iq’) = p2 - p'? + 2ipp’
40=p2-p2 & 29 =pp’

2 N N2
S01.20 (a) [12++2i|j _ [(1+ 22(2—0}
= % [2-i+4i+2]7 = % [4 + 302
= %[16—9+24i]
%[7 + 24i]
(b) —(i (9 +6i) (2-i)"

(9i—6 6 Oi
“l2-i)7 240

_(6-9)(2+i) _ 12+6i-18i+9 _ 21-12i
- 5 - 5 -5

4 -\ (—ai-iV_(si@-1)?
© 2i+1) T\ 2iv1) T\ 5

= (—i (2= 1)2 =3+ 4i

342 3-2
@ 275 * 2w
_(3+2) 3-2i
2-5i | 215
_ (3+2)(2+5) | (3-2)(2-5)
29 29

1
=29 [6 +15i+ 4i—10 + 6 — 15i — 4i — 10]

@+ (2-i?

©) 2-i 2+i

= S [@+iP- @i
= é [8—i+6i(2+i)—(8+i—6i(2—i)
= g [8—I+12I—6—8—|+‘|2|+6]
_ 22

Sol.21 (a) (X +2y) +i(2x — 3y) = 5 — 4i
X+2y=5
2x—-3y=-4

By solvingx=1;y=2
(b) (x+iy) + (7 —=5i)=9 + 4i
X+7+i(y—5)=9+4i
X+7=9 = x=2
y-5=4 =y=9
(©) X2 —y2—i(2x +y) = 2i
X2+y2=0=>y=%Xx

y=—X = X=-2 =>y=-
2 2
point [—gy —gj (-2,-2)

d)  (2+30)x2=(3=2i)y=2x—3y+5i
(2x2 = 3y) +i (3x2 + 2y) = 2x — 3y + 5i
2x2 -3y =2x—-3y & 3x2+2y=5
2x2 = 2x = x=0,1

5 5
Xx=0= y= - points (03], 1, 1)

x=1 y=1

2
X
(e 4x2 = 3xy + (2xy — 3x3) i = 4y2 — (7]

+(Bxy —2y?) i

2
4x2 + 3xy = 4y? — X? & 2xy — 3x2 = 3xy — 2y?

3k
By solvigx =k, y = PR keR
Sol.22 |a; z3 +a,z2 +a;z + 3, =3
3<ay| 2P + lay| 1217 + |ag| [z] + |ay]
3<[zP+ [z + |zl + 1

8 3<1-|z|4 L0
= — i -1z
20 T O 1-]z]
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1-|z*>3-3|7|

1-|z*>3-3|7|
3zl >2 + |z]*

2 1
lzl> 5 + 3 1z*

3 3
2
here |z| > 3

2 B) 2= 7yl = zp] = [z = o = 2 = 1

it lzl< 3 2,2, =1,2,72p =1....2,Z, =1
1 1 TR SN 1
|z, + 2z, + L+ = 7z, Tz,

=z + 25 +..+ Z,]

=|zg+zy+.+ 2y |

=z, +z,+ ... +2|=LHS

Sol.23 z;=a+i;z,=1+bi&z;=0

z, = 7,e/ Sol.25 |z—4|+|z+4|=16
2,2, < 2a
. . 1+ iﬁ 8 < 16 so locus is ellipse
1+bi=(@+i) |27 2a=16 = a=8
2ae=8
4 z 2A2 —
a 2 ! ace- =16
=2 B
2 2 b
= 1
6 e2= =
3 1 4
b=—a+ - ...2 Z
, aty @ 2
1-2 =L he-us
a=2+,3 Not possible T2 a7 T
7. = 7. einl6
1 2 z, z, X2 yz
E i i i —+ ==
- _ 1+ iﬁ n guation of ellipse will be YIPT 1
a. + 1= (1 + b|) 2 2 6
L i % S0l26 () (L+o-0?3—(1-o+e?)?
=5 - 7b -(3) = (—20°)% - (-20)®
=-8+8=0=RHS
3 b (b) 1- 0+o?®+1+0-0?)
= (-2)° [@? + ®] =25 =32 =RHS
From (3) & (4) a=2- /3 (©) (L + 502 + &) (L + 50 + 0?) (502 + o + o2
b:2—\/§ =(1l+o+o?+40?) (1+ o0+ 0?+40?)
A+ 1+0+0d) =(4od) (4o (4) = 64
Sol.24 (a Z =iz?
@ _ Sol.27 (a) lz+1-2i|= 7
= 1Z| =1z = |z = z]?
= r=r? It represent a circle with centre (-1, 2) & radius = /7
r=1 = zz =1 (b) lz-12+[z+1]2=4
zZ =12 Z-N(z-1)+(z+1)(z+1)=4
l—izz 27 —z-Z+1+z+Z +27+1=4
2 227 =2
3-_ _
z ! zz =1
2 + = l
— (13 - ﬁ _ ! Xy
z=() = z=h ¢t 2 2 circle with centre at origin and radius = 1
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©

(@)

Sol.28 (i)

(if)

z-3
z+3 =3
|[z-3|=3|z+ 3|

|z-3|?=9|z + 3
(z-3)(2-3)=9(z+3)(z +3)

8zz +30z+30z +72=0
8(x2+y2)+30x+72=0

x2+y2+% X+9=0

15 9
-|-—,0 e = =
centre = ( 2 j Radius 2

|z-3| = |z - 6]

squaring both side

|lz-3° = |z - 6]
(z-3)(z-3)=(z-6)(z —6)

27 -3z2-3Z +9=2Z -6z2-6Z +36

32+3z2-27=0

z+z2-9=0
X+iy+x—iy—-y=0
2x—-9=0 a st. line.

6 (cos310° —isin 310°)

6 [cos (2r — 50°) —i sin (2n — 50°)]
6 [cos 50° + i sin 50°]

modulus = 6

rincipal Arg = St
p p g= 18

5
Arg = 2kp + %,Wherekel

—2(cos30° + i sin 30°)

2| - cos = —isin=
6 6

2 {COS[TH—%) + isin[n +%H

n .. TIxn
2 | COS—+ISIn—
6 6

Modulus =z

. n
Principal Arg = Y

n
Arg =2mn + —|— mel

6

(iii)

Z+i
27 4y @ri)?
_ 2+i 2+
T 4i+1-1+2i 6

:—%i(z+i) :—% (—1 + 2i)

/ 1 1 V5
=a=t= = —
Modulus 3% 9 5

1

Principal Arg = tan™" TS =—tan12

6
Argz=2kn—tan 12K eI

So0l.29 |1-2,7, > |z, — Z,?

=(1-2,2,) 1 -712,) - (2, - 2)) (Z1 — Z3)

=1-22,-2,7; +|z,P |z, - |z,* + 2, 7,

+2,71 — |z,

=1- |21|2 + |21|2 |22|2 - |22|2
=(1-z) @ -z, =RHS H.P.

S0l.30 ()

(i)
(iii)

l+o-0)P-(1-0+e?)d
= (2023 (= 20)® =—-8+8=0
a+bw +cw? coz(a+b0)+0m2)

T (co’+a+bw)

2

¢ +a0 +bo?
1l-0)(1-0%(1-0*1-0d
=l-0)(l-0d)(1-0)l-wd
= (1-0) (1- 0?2

=1+ 0?-2w) (1 +o*-20?)
=(1+0?-20)(1+o-202)

= (- 30) (-3w?) =9 = RHS

So0l.31 z=a+b;y=ao+ bo? z=an? + bo

@)

(i)

(iii)

xyz = (a + b) (ao + bo?) (an? + bo)
= (a + b) (@2 + abw? + abo + b?)
=(a+b)(@—-ab+b? =ad+bd

X2 +y2 + 72 + (a + b)? + (ao + bw?)?
+ (an? + bw)?

=6ab

X3 +y3+ 2% =(a+b)+ (ao + bo?)?
+ (aw? + bw)3

= (a+b)®+ (a+bw)®+ (a+be?)?

=3a%+3b3+ 3ab (a+b)+ 3 abo (a+ bw)

+ 3aba? (a + bo?)
=3a% + 3b3 = 3(a® + bd)

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
1VRSNo. 0744-2439051, 0744-2439052, 0744-2439053, www.moationiitjee.com, email-info@motioniitj ee.com

MoTioN

Nurturing potential through education




