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EXERCISE - IV

Sol.1

0] lov + B + o+ B
=(a+B)(a +B)+(a-B)(a - B)
=oq +Bp
= 2(Jaf* + B[

(i) Letz,=a+ Jo? —p? :z,=a—Ju? B2

z,+2,=2a

2,-2,=2 \Ja? - p2

Z122 = BZ

|Z,| + |z,| = |ov + B| + |oo— P

Squaring on both the side

|2, + |z, + 22,2, = [lov + B] + |a — BIJ?

as we know that 2 |z, ]* + 2|z]> = |z, + Z,|* + |z,-Z,]?

1
LHS = 3 llz, + z)” + |2,z + 2|z,Z,|]

1
5 20 + 4o~ B2 + 2|B7[]

[21af + 2[BF + 2lo + Bl u— B
={a+ B + o= B + 2loc + Bl o i
= [loe+ Bl + o~ BIF = RHS

HINTS & SOLUTIONS

Sol.4

3
ploductofroot:2><i><—i><a=—5

oa=3/4
sum of root
2+i—i+3/4=-1/2

11/4 =—al2

a=-1/2
. _ 10n (&J
(i) z=1+cos 9 +isin | 79
oo T vizain 2 cos O
Z=2cos 9 i 2 sin 9.cos 9

5n 5 . . 5=n
= = | cos— +isin—
Z=2cCos 9 ( 9 9]

5n
modulus = 2 cos ——

9
incipal _om _ 4n
principal arg (z) = 9 =" 9
arg(z):an—% kel
(i) (tan 1 —i)y

tan?1-1-2itan 1

Sol.2 (a)(l+w) =A+Bo
w is cube root of unety o
so 1+w+w2=0 =C0521(—0052—|sm2)

pl+o=—-o? Modulus = sec? 1
(-’ =A+Bo arg=2nm + (2 — )
—o¥=A+Bo Principal arg = (2 — n)
- o’ =A+Bo : :
(1+0)=A+Bo iy 2= \/5+12|-+\/5-12-|
urdeced pair V5+12i —+/5-2i
A.B)=1 J5412i =x+ly
224 o
) S=13-1+25—1+3—1 . +n°1 AR
— y =5
2 4x2y?=12
S= {—”(””)} n (< +y)? = 25 + 144
2 X2 +y?=13
X2=9 x=%3

Sol.3 (a)putz=x y=2%2
X2=@B+i)x+m+2i=0 J5+12i =3 +2ior-3-2i
x=3x+m)+i(2-x)=0 S _aq_ o
X —3x+m=08&2-x=0 = x=2 V5+12i =3-2i
put x = 2 6 3 3.
m=2 SO0 z=i =575
(b)P(z) =2z*+cz®+ bz2+cy + 3
a,b,c onereal _ argz = — Principal value of arg = —
two roots one 2 and i 2 2
so theirel root will be —i Let 4th root is = a |z| = 3/2
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i1 i
, _ Z+2i
v) = il -cosm)+sinx Sol.7  (a) Re [iz+2] <4
_b_1 Z=x+iy
2721773
. [X +(y + 2)1)
modulus = % & lix+iy) +2
Principal Arg (z) =0 X+ (y +2)i ) (2-vy)-ik
Cle-y)+ix (@2-y)-ik
2”( 2k . 27k j
Sol.5 Z sin —icos
= 2n+1 2n+1 _ X+(y+2)+x(2-y)+i(y +2)(2 - y) —ix(y + 2)i
- (y - 2% + K
2n
( 2rk . . 2mk J
> il cos +isin
ko1 2n+1 2n+1 _X(y+2)+x(2_y)<
721l = 1 - (y — 2)2 + XZ =
221 =0
= | cos 2mk +isin 2rk B <4
2= \""2n11 2n+ 1 (y-2)2+k* =
putk=0,1, 2, ... m X<(y—2)2+Kk?
z,=1 B X=X+ (y—2)2>0
Zg+ 2, F 2y, = 0 Region outside or on the circle with centre
2n 2 R 1/2 + 2iradius 1/4
cos +isin
Z,* kz_; 2n + 2n+1 0
N (b) arg(z+i)—arg(z-i)=H/2
2n
Zcosﬂﬂsinﬂ:q z+i —H2
= 2n+1 2n+1 arg |, i) =
e 2nk . . 2mk X +y =1
i ) cos————+i sin =i
= 2n+1 2n+1
2 2 _
Sol.8 zy +7Z,+22, =0
1+i )
Sol.6  Assume T = z ; multiply numerator and i[@j
denominator by (1 —z) which simplifies to =z,=ze' % = |z|=|z]
angle between z. and z, is 2n
2" =S
1- (Zz) 1 2 1 2 3
= N — = ——=(1+
1-z ow 1-z 1-i (L+1)

Sol.9 z=(aw+b) (w-c)’

e e

, _b+zc
A2" n 1 =
for n>2 (I)2 =1 = (22) =T z-a
2
b+ zc
W =17"31=

= Given expression = (1—%) a+1i)
2 = (@1 -1)?|zf-2(@a+b+c)Re(z)+a?—b2=0

394 - Rajeev Gandhi Nagar K ota, Ph. No. 0744-2209671, 93141-87482, 93527-21564 M 0 T |> 0 N
VRS NO. 0744-2439051, 0744-2439052, 07442439053, www.motioniitjee.com, email-info@motioniitj ee.com Nurfuring potential through education




Page # 152

| Solution Slot — 3 (Mathematics) |

Sol.12 LHS =

Sol.10 (@)useC,-»C,+C,-C,

HA - Gi(A+C)  Gi(B+A)

e

o |elB+0) g-B i(A+B)

(b) D =e" ™91 fiBic) Li(A+C) oiC
e A _giB _oiC

__ | e e _11 _11 :%

_e—lA _e—lB e—lC -1 -1 1

Sol.1l (a) (1—w+w?) (1 — w2+ W) (1 —w*+ ) ....

to 2n factors
1+w?=—-w
(—2w) (—2w?) (—2w) (—2w2).....
=4.4.4,...4=2"
(b) (1 +w) (1+w?) (1+w)(Q+w).....
upon n factors

= (—wW2) (—W) (—W2) (=W) .oeerne

1
= w2

if n is even
if n is odd

n
1+cos(;—ej+isin(;—ej
1+cos|X—o|-isin| = -0

’ (2 j"[z j

r .. n
1+cosa+isina T
= — whereo = —- -0
|1+ cosa—isina 2

r n
2cos? o /2+2isina/2 coso /2
| 2cos? 0 /2 -2isina/2 cosa /2

roo n
eIoc/Z jl
- | — :eina

- _e—ia/Z

=cosna+isin na

1+sinn/5+ic05n/55 .
N - - +i=0
l+sinn/5-icosn/5

T 5n

O 5x ) 4 iain[2E-5x L
LHS cos 2 5 +isin 2 5

=0-i+i=0 =RHS

Sol.13

Sol.15

Sol.17

@)
A=|z|<2=>x2+y?=4 (0,2)

B=x+y—-2>0 %
NP

1
Area = 2 n(4)-2

=n—-2

1
=5 P+a+nlp-ar+@-rf +-py]=0

=p=g=r asp+q+r=0

Jul=p 5w)

IVI=q TAAW

|W|_r 290

w

arg |, =/B0OC C
C(w)
2

w-u w-u

_2arg(v_uJ—arg(v_uJ

X3 =9 + 46i

(9+46i) " =a+ib

9+46i=(a+ib)®* ... (1)

9 + 46i = (a°® + 3a%b) — i (3ab? + b?)

= a*+3a’b=9

= b®+3ab?=-46

(a+bypE=-37 .. 2)

& take modulus on equation (1) the side
|9 + 46i] = |a + ib]®

2197=(@2+b?* ... (3)

Solve (2) & (3) and get the value.

z—1]=1
Zz—1=cos0+isin0

Zz—2=cosO+isin0-1

0 0 0
o 2 —_— 6
2 sin 2+2|sm2cos2

Cain O cosg+ising
z—2—2|3|n§ > >
z=1+4+cos0O+isin0

0 cosg+isinE
2—20055 > >

z-2 —itang—itan(ar 7)
z 2 g
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Sol.18

Sol.19

Sol.20

Sol.21

Sol.22

(z+1)y =-7
lz+1]" = 2|
putz =x +iy

= lz+1]=z|

(xX+1)2+y’=x2+y? =22x+1=0= x=-

2
7
(@) ZRe(Zr) :_Z
r=1 2
7
() 2,1n9(z) = 0
r=1
ondividingby z-ithatisz-i=0=z=i
fiy=1i ....... (1) &f(-i)=1+i ........ (2)

since z2 + 1 is a quadratic expression,
so on dividing f(z) by z2 + 1 : remainder
will be a linear expression so

f(z)=9(z).(z2+1)+az+b ... 3)
fi)=ai+b=i ... (4)
&f(-)=-ai+b=1+i ... (5)

=> a=i/2&b=1/2 +i

soremainder=az +b = 1/2iz+1/2+i
_

N = (a° - 3ab?) + i [3a%b — b*— 107]
3a%h-b*-107=0 = 3a’b-b?=107
lfb=1 = a=6
N=216-18 =198

X+ 93 +bx2+(x+d)=0
Xy Xy Xg0 X,

X, + X, =3 +4i

XX, =13 +i=xX, =13~
Root will be like

oa+iB, a—ip,y+i6, y—id
X, X, X, X,
X, +X,=3+4 =>a+56=3
sum of the roots =2 (o +8) =6
=X, +X,=-3-4i
b=Xxx,=26+25=51

f(z)=1z2-z+ 2|
putz=cos 8 +isin6
f(z) = |cos 36 + i sin 30 —cos 6 —i sin 6 + 2|

= \/(cos 30— cos 0 +2)% + (sin 30 — sin 6)?

now differentiate and get the value of 6

Sol.23

Sol.24

Sol.25

Sol.26

azz+bz+c=0
z,+z,=-Dbla

z,z,=cla
Yi_Y2
z
arg [éj =0 =tan™ % ..... 1)
141172
X1X2

(X1 + X2) +i (yl + yz) =-Dbl/a

= X +Xx,=—-bla &y +y,=0
z,z,=cla

= XX -yy,=ca&xy,+yx=0

putting all the value in equation (1)

& get the answer

1+ (@)
= (@ +1) (¢ -y + 2ixy)
Re=x2-y?2-2xy>0
X2—y?—-2xy>0
this represent two perpendicular straight lines and
draw the region.

2+ 2 224 +z2+1=(2-2)(z-2)
"+ 721+ 722+ L+ z+ 1)
=In@Z-z)Hn(z-2z)+...+I(nZz-2,)

Differentiate

2m 2™ s 2m-1)Z22M 2 4.+ 1

z?M i z?ml oy vz+1
1 1 1
= + o E—
zZ-2y 2-2y Z-Zym
put z=1
1 1 1 1
21—1+22—1+z3—1 """ +22m—1

2Zm+(2m-1)+....+1 ~
1+1+1+....+1 =-m

. n .
[rl e'el] =[r2 e'ez] rlzrzzl
g0 = @if2/n 0,=2tan”"x
0
0,= 72 0,=2tan"'a

2ntan'x=2tan"a

1 .
tan™' x = a tan'a = xis always real

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




