COMPLEX NUMBER

EXERCISE - 01

CHECK YOUR GRASP

2.

12.

13.

14.

S=1i+ 21+ 3i® + .... + 100 i
iS =12+ 21 + ... + 100 i
S(1-1) =1+ 1+ 13+ ...+ -

100 i

-100i -100i(l +1)
1-i 2

=-50(i-1) =50(1-1)

X+ ptiggx+3i=0
oa+p=-p+iqg), af = 3i
of + B% = (o + B)* - 2ap =
=(P*-9q)+i(2pq-6)=8
=p?-g*=8and pq = 3

[- (p + ig)* - 6i

=>p=3,gq=lorp=-3,q=-1

lz,| =1, Iz,| =2, |z,] =3

|9z,z, + 4z,z, + z,z,| = 12

= |lz,|? z,z, + |2,1? 2,2z, + |2,|% z,2,| = 12
= lzz,2,z, + 222,Z2, + 222,7 | =12

= lzzzllz, +z,+z| =12

=zl lz,l 1z, 2y + 25 + 24| = 12

= |z, tz,tz| =2

|z - 4 - 3i| = 2 represents a circle with centre

(4, 3) and radius 2.

so minimum and maximum distances from origin

will be

OP - r and OP + r respectively.
lz] , =5-2=3

2| =5+2=7

22+ 2z + 1 is real so
Z2+z+1=72%2+72 +1
22-2z2+2-2=0

z-2Z)@Ez+z +1)=

either z = Z or z+z+1=0
= Im(z) = 0 Let z=a + if
= z is purely real so ot+ip+o-if+1=0

=20a+1=0

16.

19.

22.

26.

Also (@ + i+ (a+if)+1>0
a*+oat+l1-B2+i2aP+p>
if o = -1/2 then

1 1

g g P10

3 J3 3
P = <0=>- — <B<—

= By 0= by

If in a complex number a + ib, the ratio a : b is

1: \/g is then always try to convert that complex
number in .

Here 0= ——+—i

Therefore,

. 334
4 + 5{—l+£j

:4+5(D334+30)365
=4 + 5pn + 30 (v o =1)
=1+ 3+ 20 + 30 + 3°
=1+20+3(l+to+o?)=1+20+3 0
(1+o+aw*=0)
=1+(-1+ /3=

Z2+pz+q=0

J3 i

z, + 2, = -p,

1 2 242, =4

If z, z, z, are the vertices of an equilateral triangle

2 4+ 22 4+ 22 = + +
then 22+ 2z + 22 =2z +2zz2 + 2.2
o 24 2
If z, is origin then 22 + zZ = z z,

= (z, + 2’ = 32z, = p’=3q

Let z=1(cos @ +isin B) =r e®

9 n/2)

So w = - n/2) +1sin@ - ©/2)] =

1
— [cos(6
r

SoZ @=re® = gO0-m2= ginz = _j

r

e

| x+1+2i| -2 S
J2-1
| x+1+2i| -2

= \/5_1

1-log,

<2 o |x+1+21|£2x/§

= Jx+1)?+4 <22 = Kk+1P+4<8
= x+1?<4 = -3<x<1
But x = -1 not lie in the domain of function.



30 Alz) Bz AABC is isosceles triangle
’ : So centroid divide median BO in ratio 2 : 1

in/2

G : _he =21 cosE4isinl
centroid G = 3 3 [ 2 2

Lo ne™ oy om
Dize™) C Also centroid G = 3 3 2 2

EXERCISE - 02 BRAIN TEASERS
1. a=-2+ 3z

2z, + z,| < 2]|z/| + |z,] <4

o+ 2=32 max |2z, +z,| =4
lo + 2] = 3|z| lz, = z,| > llz]| = Izl = |1-2] = 1
(x + 2+ y? = min [z, - z,| =1
Similarly B=-2-32
= PB+2--3 22+ZIS|22|+|1|—2+1—3
= B+ 2] = |-3z|
(x + 20 +y* = z, +—|<3
Now a-B=6z = |oa-B| =06z “
so (o — B) moves on a circle with centre as origin 9. z=|z+io| < |z| + |o]
and radius 6. (v 1z, + 2, < lz,] + 1z,])
3. Z2+1+)2+Q+i)z+i=0

Lz + o] 2 2 e ()

+)(@Z+z+1)=0
= E+rE 2z ) But given that |z] < 1 and || <1

= (ti)z-0)z-0)=0

= |z|] + o] £2 ... (ii)
=  z=4 0
from (i) and (i) |z] = |o| =1
Now o, and & satisfies the equation
1998 4 1994 1 1 = Also |z + iw| = |z - i@ |
So ®» and ®? are common roots = lz+tiol* = |z - i |?
4 ﬁxr e T T 0 = z+io) (z+i0)=z-in) (z—i®)
r=1
=S @z+tio)(z —ip)=Z-in)(z *+ i)
lim er =e'%(l+%+2%+ """ ) = zz+tiwz-ipzton=2zz-ip z+ioz + oo
ﬂ*)OOrzl
>0z -zp tzp-wz=0
i Re (Hlx‘) ke ) -1 =(Z -2+ 5)=0
=z=72Z or O=-
lim Im (HIX) =Im () 0 = Im(z) = 0 or Re(®) = 0
5. Since z, and z, lie on [z| =1 and [z]| = 2 Also fz| =1, lo] =1
then |Zl|=1and |2, | -9 =z=1or-1 and ®=1ior —i
EXERCISE - 03 MISCELLANEOUS TYPE QUESTIONS
Match the column :
lz2l > V2 -1, [ <241
1 1
|Z|—— <l|z+— _
1. (A) B . lzln =2 -1
1 i lz2l
-2< |Z| - | | <2 so minimum value of =1
z i
2 2 tang
l2+ 20zl —1>0 and Izl -2l -1<0



(B) lz| =1
Let z = cosO + i sind
z" z"
22" +1 zZ7+1
cosnO+isinn0® cosnb—isinn0

- 1+cos2n0+isin2n0 1+ cos2n6—isin2nd

cosnB+isinnd

" 2cos nO(cosnO +isinn0)

cosnB—isinnod

- 2 cosnB(cosnb —isinn0O)

1 1
" 2cosnf  2cosnd
(C) 8iz® + 1222 - 18z + 271 = 0
= (2iz + 3) (422 + 9i) =0
3 9

_ . 2 _ .
= Z= 1, 22=—"7-"1
27 4

(D) 22 +22+22+2z+1
=@z-2z)z-2)z-2)@z-2)
Put z=-2

4
=1

Il
w

= 2l

(2, +2) =(-2)+(-2)+(-2)*+(-2)+1 = 11

i

Assertion & Reason :
1. |z — 4 - 5i| = 4 represents a circle with centre

(4, 5) and radius 4 and arg (z - 3 - 4i) =£

represents a ray emanating from point (3, 4). Ray
will intersect  the circle at only one point.

So statement (I) is false and statement (Il) is true.
Comprehension # 2

1. AD = x, ZADC = 180 - (C + 0)

1
Area of AABC = 2 area AADC =52y.x sin (C + 0)

= xy sin (C + 0)
2. Let affix of M is z and Z/BOM = © - 2B, then

z,—0 OM ol%-2B)

z,-0 OB
z = Zb ei(T[ - 2B)
3. Let affix of L is z and ZBOL = 2 (A - 0), then
ZL _O = ei(2A729)
z, =0
7, = 7, e

EXERCISE - 04[A]

CONCEPTUAL SUBJECTIVE EXERCISE

3. |z, — 2z,| = |2
lz, - 22,1” = 12 - z,7,|*
- 22) (z,-27,) = (2-2,2,) (2-72,)

= o= _— _
2,z - 222, - 22 7, 422 z,

- 2,7,|

=4 -227,-222,+27227

[z, + 4]z, = 4 - |z/]*]z,|> = 0
S (-4 (1 - Iz -0
= |z, = 2 (@s lz,| # 1)
4. iZZ+z22-z+i=0
= Z-iZ+iz+1=0 = (z-)@E@+i)=0
= zZZ=- or z=i = Jz| =1
6721A eiC eiB
5 D =|e€ o2® iA
elB eiA e*2iC
e—iA ei(A+C) ei(A+B)
N o!B+0) o B RIS
ei(B+C) ei(A+C) e*iC

As A+B+C=n
SoA+C=n-B,B+C=n-A A+B=n-C

e—iA ei(Tt*B) i(n—C)
. i(m—A) —iB i(n—C)
D=¢™™ e R e 5 e .
el(ﬂi* ) el(nf ) e*l
e*lA _eiB _eﬂC
D et e B i€
Lo _g B oC
1 -1 -1
= _gih giB oiC -1 1 -1 = e (-4) = -4
-1 -1 1

6. 1z]20 - |®|2z2=z-® ... (i)
1
Putz=0 &z=_
®
we get LH.S = RH.S
Now, equation (i) be written as
ol + [z]?) = 2z(1 + |w|?)
o _(1+| o)
T 2 M=
z 1+]| z|
But this is equation (i)
|z|?hz - A?|z|%z2 =z - Az
= A z|2 (1 -A) =21 - 1)
= 1-2)RAlzl2-1)=0

= Az

1
A=1; A=

- ’ 22

from A =1 wegetz=0wn
TR
P we get ©=—

11. From the fig.
we have
Z, = z, (cosO €)

and z, = z, (cos20 e*)

z; (2, cosB)

=z, (z,c0s20)

= z/cos260 = z,z,c0s%0



EXERCISE - 04[B]

BRAIN STORMING SUBJECTIVE EXERCISE

4. —=¢

z,+z, e +1 _cosO+1+isin@

z,-2z, e°-1 cos0-1+isin®

2 cos 9 eig
2

—2sin? 9 +i2sin Qcosg
2 2 2

2tz cot(0/2)

2y 72 i
e
i tan2 2, +2,
) b?  4c
0 (21 sz a2 _:
a2 2 = co— =
tan 5 2 +2, = 1-sec 5 o
2
a2
0 4ac 0 b
= 1- seczz =1 R C032§:4ac
=  cos 5 Ao = cos Ao
5. Let 22" + 22"~ 1 ~1.4z +1 = (z - 2) (z-2)....(z-2z, )

Taking log on both the sides & differentiating w.r.t.z

2mz?™ 7+ 2m -1)Z22" %+ +2z+1

22m g2y v+l

1 1 1
+ ot

Z—Z Z—2Zy Z—= 2y

1+2+3+....4+2m
(2m +1)

1 1 1
= .ot
1-2z;, 1-2z 1-2,,

= (put z = 1)

2m 1 {Zm(Zm +1)}
N _

Sz, -1 | 2@m+1)

6. (a) (1 +xP=C+ Cx+ Cx*....+ Cx"... (1)
Put x =i

(1+i=C#+Ci-CrCi+C, +.+Ci

nw nw
— 272 | cos— +isin—
4 4

= (C;~ C,# C;= Cyt..) +i(C= C+ C, )

nw
= C~-C+ C, +... = 2% cos o (2)
= On/2 ﬂ
=>C -C, +C +..=2sin 4 (3)

Again put x = 1 and -1 in the equation (1)
2r=C,+C, +C,+C, +...+C
0=C,-C,+C,-C,+...+(-1C

n

Adding

n=2C,+C,+C, +...)

C,+C,+C, +C +..=2"" .. (@)
Adding (2) and (4)

71 n-1 n/2 nn
C0+ C4+ C8+ ot —5 2+ 2 COST]

(e) (M+x=C/ +Cx+Cx*+ ... +Cx
Put x = 1, ®, o
2r=C,+C, +C,+ ... +C
l+aor=C,+Cowo+Co+..+Co
l1+o)r=C +Cuw+Cuw+ . ..+Cao
Adding
3C,+C,+C, + ... +)=2"+ (o) + (-0

1 . nw
C0+C3+C6+..,,=§[2 + 2 cos ?]

Z3 — 2 ol

Z3 -7
23 —2Zq . .
= =cosa +isina
377
Zoa—12
=8 "1 _1=cosa—-1+isina
Z3— 71
Zq — L oa S
=282 _ _94in? = + 2isin— cos o
Zy — 279 2 2 2

23_22 ..o o L. a
= =2isin—| cos— +isin—
zZy — 29 2 2

squaring both sides

2
Za—2 a
%: —4 sin® Z(cos o +isin o)
(zg —2;) 2
(23—22)2 2(1(23—21\

=—4sin” —
(22_21)2 ZLZZ_ZI

= (z, - z)* = 4sin® (/2) (2, - 2) (2, - 2,

_2qn . 2qm [ 2qn . an}
SIN———1COS—— = —1| COS——— +1SIn———

11 11 11
.2an
— jo 11

10 qn 2q 10 297

2 |sin———icos——|=_j Te Il

q=1 11 11 ]
@ @ 20mi
=-ijell yell 4 4ell | =-i(-1)=i

Given expression

32 10 P
> (3p +2){ > [sin%—icoszﬂ]}

p=1 q=1 11



32

32 32
= X @p+2f° -3 X pi"+2Xi" - 35 + 25
p=1 p=1 p=1 2
32 p
whereS, = 2 pi
p=1
S, =i+ 2+ 3+ ..+ 32i®
iS, =i + 2 + ... + 32i%
Sl -i) =i+ P+ + . +i?- 32

T -
=0
32 {1 2qn }p
.. Z (Bp+2): X sm cos—)

-32i
i)

s, =16(1-1)

S,

11

=35, +25,=48(1 -1 +0 = 48(1 - i)

EXERCISE - 05 [A]

JEE-[MAIN] : PREVIOUS YEAR QUESTIONS

6. Given thar arg zo = & o) 15.

Z+in=0 = z=-0 = z=ivp = o=z
From (i) arg (Hiz)2 = =

arg (i) + 2 arg (z) = m; _7“ +2arg(z) ==

arg (z 5 s arg (e n
10. Given that o = — and |o| =
P
3
16.
o = |- = Lzl _y
z—— _1
3 z 3
2 1
= |z| z——| = “3 Y — =0
K 17
Which is a straight line.
1&‘2—— PI“
227 - =
2]
22| 2|z -4
|z —2Jz|] -4 <0
|Z| J5 +1
14. zis the circumcentre (0, 0) of triangle ABC so their
exist only one complex number.
18

Let 22+ az + f = 0 has (1 + iy;) and (1 + iy,)

so z7z5 = fB

(1 +iy1)(1 +iy2):B
B =1y, +ily; +yy)
here y; +y, = 0
Vi 7=~ VY2
B=1-vy,
B=1+y?

B>1

=B (1,

(1 +w)?’”=A+Bo
(-0?)7 = A + Bo
-o2 = A + Bo

B is purely real)

1+ow=A+Bo
A=1
B=1 (1, 1)
22
1 is purely real where (Z # 1)
z? _ 22 V‘\
O 7.1 z-1 :

(1,0)

2z(z —Z) = 2% = Z*

z2z2(z-2)=(z+2)(z-72)

= z-z=0 or z+z=22

= z=z or x2+y2-2x=0
x-1)2+y2=1

so either lie on z real axis or on a circle passing

through the origin.

_ 1
z=—
z




EXERCISE - 05 [B]

JEE-[ADVANCED] : PREVIOUS YEAR QUESTIONS

21-23 _1-iV3 _(1-iW3)(1+iV/3)

(@) 2, =2, 2 20+18)

1-i2.3

T 21 +iV3)

4 2

= . = . Zs 1
20 +iV3) (1+iV3)
Zy — 24 1+i\/§ T .. T

N = =cos—+isin—
z) — 23 2 3 3
22_ B (22_23\ B TT

= S =1 and arg Lzl_sz =3

Hence the A is equilateral,

zZy, T Zy T .. T _.
(b) — =_—=>—=cos_—+isin—=i
zy, 2 zy 2 2

(v ozl = lz,1 = 1)

-y
Z2

Hence i"=1 = n=4Kk
(c) zz7a-z2-294+41=0

=>@-1)@x@-1=0

as o is root of (1), either > -1 =0

orat-1=0

af -1 al -1

=0 or

= either =0 @sa=#1l)

= ether 1l +a+o2+ .. +a> " 1=0

or 1+a+..+oa1°1=0

But o -1=0and a®-1=0

cannot occur simultaneously as p and q are
distinct primes, so neither p divides q nor g
divides p, which is the requirement for 1

=P = Q.
=|21|
|22|

Given |z/| <1 and |z,| > 1
1-2,7,
1-217,)1 —Z329) < (21 —25)Z; —Z,)

(al
Then to prove |

<1 {using

1722 22
= |1-2z1Z,|<z; — 2|

Squaring both sides, we get

{using |z|2 =27}

=1-212, - 712y + 2171297y < 212) — 2129 — 2521 + 252,

=1+ (2,17 |z,]% < |z,]% + [z,]?

=1~ |z,|1* = |z,|* + [2]* |2,|* <0
=1 -1z 1 - 12]9)<0 .. (2)
which is true by (1) as |z,| <1 and |z,| > 1

(1 - 12z19>0and (1 - [2,]%)<0

(2) is true whenever (1) is true.

1-2,7,

= <1

Z1— 2y
Given : az + a2z’ + ... +az =1
and lz] < 1/3 .. (1)

{using |z, + z,| < [z, * [z,]}

U

2 3
la,z| + lazz®?| + |az2°| + ... + Jaz"|> 1
2{(lz| + |z]* + |z|* + ...+ |z|)) > 1

(using |a | < 2)

U

2zl
-z

{using sum of n terms of G.P.}

= 2|z| - 2lz]"*'>1 - |z

1 2
> n+1 > — 4 — n+1
= 3]|z] 1+ 2|z| = |z 3 3|z|

1
= z| > 3 which contradicts ... (1)

There exists no complex number z such that

1 n ,
lz| < o and 2 a,z =1
3 r=1

As we know; |z|2=2z.Z2 =

= -a(z-a)=k(@z-p)(z-PB)
Iz|2-0z -0z +|a|2 = k2 (|z|2 - BZ-Bz+|BI?)
or |z|¥1-k®)—(a-k?B)Z —( — P k?z

+( |-k B19)=0

o g ek B @B ol KIBP

1-k%) ‘ 1-k?) 1-k%)

On comparing with equation of circle.

|z|2+az + az+b=0

whose centre is (-a) and radius = 4/| a|2 N

*. centre for (i)

a—k*B .
= ﬁ and radius

(a-Kk%B)(@-Kk*B) oa-k’pB

B \/M—k"’ JAETE

k(o —B)
1-k?

radius =




13.

12.

15.

16.

17.

22.

Here, centre of circle is (1, 0) is also the mid-point
of diagonals of square

Zl + 22 -7 Z3
- T T 223
= ZZ - - \/§l’ (1’0) <
(where z, = 1 + 0 i) Z
Z3 -1 +in/2
=e
and 2, —1 z )

= 23=1+(1+\/§i).(cosg +isin g], as 21=2+\/§i

=1+il+ /3)=1FJ3)*i
z,=(1- f3)+iandz, =(1+ /3)-i

W —wz
Let, z, = , be purely real
1-2z
= Zl 221

wW—-—Wwz W-wz

1-z 1-7
= W-WZ—-WzZ+W2Z=W—2ZW —WZ +Wz.Z
= (w-W)-(W-w)|z[*=0
= (w-w)l-]z[*)=0
= z]? =1 {as, w—w #0, since = 0}
= |z =1and z # 1.
A={z:Imz > 1} v > 1
B={z: |z-2-i| = 3} x-22+@y-12=9
C={z:Re(l-iz} =42} x+y= 2
Z
=1
11 2,1 5.1
\XSFE

As we can see 3 curves intersects at only one point
So AN BN C contains exactly one element

|z +1-i|2+|z - 5 - i|2 = (-1-5)2+(1 - 1)2 = 36
so exactly 36

As 3- 5 < |z| <3+ 5

As -3+ 5 < o] £3+ |5

3- 5 < -lol <3- 5

-J5 < -lo| +3 <6~ 5

3 <zl - ol +3 <9

z=1z +tz,-2z)

2774 i te (01 = Z:M
z, —2, I-t)+t

point P(z) divides point A(z,) & B(z,) internally in

ratio (1 — t) : t

24.

25.

Hence locus is a line segment such that P(z) lies
between A(z,) & B(z,) as shown in figure.

7 z z,
Hence options A,C & D are correct.
. 2 . 2
(A) |z - ilz||" = |z + ilz]]|
=z -ilzl) (z+ilz|)=(z+ilz| )z —i| z|)
= 2ilz|z=2i|z|z
= z = 7 .. zis purely real.

. z lies on real axis.
(B) Locus is ellipse having focii (-4, 0) & (4, 0)
2ae = 8 & 2a =10
= a=5 & e=4/5
It is ellipse having eccentricity 4/5.
(C) w = 2 (cosO + isin0)
1

2 =2(cose+isin9)—m

3 i5
+ jy =—cos0+—sin0O
X + iy 2 2

3 5
x=—cosO & =—sin@
- 2 Y7o

2 2

Itis al =1
1S a locus 9/4 25/4

9 25 9 4

_:_1_ e =—

2 4( e’) = 5

since X = %cose = |Re(z)| < %

|Re(z)|$% = |Re(z)| <2

Consider the circle x* + y* - 9 = 0

3
By putting x =§c059

5
& y=§sin9 into x* +y* -9

2
9 cos e+§sin26—9<0
4 4
. 1
(D) z =(cosO+isin@)+—— ——
(cosO +isin 0)

z =2cos0

where z is real value & z € [-2, 2]
Comprehension (3 questions

a+8+7c¢c=0

9a + 2b + 3¢ = 0

7a + 7b + 7¢ = 0

= a=K,b=6K, c=-7K
(i) (K, 6K, -7K)

2x +y+tz=1

2K+ 6K - 7K = 1
point lies on the plane)

together)

7a+b+c=7K+6K-7K =6



26.

27.

(i) x*-1=0

2
=>x=1, o, ®

1 iV3
=—— i since Im(w) > 0
2 2
fa=2=K = b=12 & c=-14
o 3+1+3 3 1+3
ence o (Db o° _(,02 (012 (0714
= 30+1+30° = -3 + 1 = -2
(iii) =~ b =6 = 6K=6 = K-=1
= a-=1, b=6 & c=-7

n=0 n=0 1 _ 9
7
Im
A
lz-3-2i] <2
G0y "Re
.
(3,-5/2)

We have to find minimum value of

5.
z—|3——1

2
(minimum distance between z and point

)

-3
= 2 (distance between (3,0) and 3,—— )

2

=2

2
5

=2 P 5 units.
Ans. 3 (Bonus) ‘
(Comment : If @ = &™°

Ix?+|yP +|z]? .

laP +| b +|cf =TT

integer.

For example if a = b = ¢ = 1 then the value

[ xP*lyl+lel 17
— . Now if we
lal’ +|b]” +|c|’
consider @ = & “° then the solution is)

Ix|2=(a + b + c)(5+E+E)

=lal®> +|b|®> +|c|®* +ab+ac+ba+bc+ca+cb

|y|2 = (a + bo + cwz)(5+€m2+&0)
=lal? +|b[? +| c|? +abe’ +acw+baw+bcw? +caw’ +cbo
| z|?=(a + bo® + co)@ + bo + co?)
= lal® + |b|® + |
+ abw+aco’ +baw? + bcw + caw + cbw?
LxP 4 Jyl® + 1z1P = 3 (Jal® + Ib]P+ fcl?)
IX|2+|yI2+IZI2:
lal®> +]b]* +]c|?

2
2
243

NG

ol o &)

|a° +1b|* —| ¢

cos O = ——

2|al|b]
4+4-12 1 o_2n
~ 222 2 = 3

b
(B) [(fix) - 3x)dx = a” - b” = [(-2x)dx

a

b
= U -xdx =0

= one of the possible solution of this

equation is
fk)=x = f(ﬁjzﬁ
6 6
2 5/6
sec x)dx
1 /6
=——[/@n|secnx+tannx|j
/n3 n /6
5n
- sec—+tan? .
= =——/m 3 =mn
(n3 sec—n+tan76—7t fn3

(D) Let 6= Arg(l 1

N
= 0= Arg(o _]]:\J

z—

which is shown in adjacent diagram.
= Maximum value of 0 is

T
— but 6 will never

approaching to P

4

3.
Hence there is an error in aksing the
problem.

obtained the value equal to



29.

30.

(A) Let z = cosO + isin0
2i(cos O +isin0) cosBi—sin® j
Re|] ———————— |=Re| —M8
1—(cosO+isin0)® sin? 0 —icosOsin®

= Re| - 1 = -1
sin O sin O

Set will be (—o0, —1]U[1, )

B _;< 8377 x % 1
- 1 _32()(71) -
(3—=3*)3+3%)
3=t t>0
__ 8t
(3-t)(t+3)
31.
= te (O,S)u[9, 0)
= xe(-wn 1)Ul2, o)
Lgl
(3 —t)t+3)
= te(0,1]u(3,00)
= xe(~o, 0]u(l, o)
Taking intersection,
X € (oo, 0] U2, o)
1 tan 1
(C) f(6)=|-tan6 1 tan O
-1 —tan© 1
C,—>C, +C,
2 tan® 1
- f6) =10 1 tan ©
0 —tan® 1
= f(0) = 2sec’®
= f(6) €[2,)
(D) f(x) = 3x”% - 10x**
15 3/2 30 1/2
x) =— -— >0
f'x) 5 X 5 X
15
= 7&(x—Z)zo = x22
22+z+1-a=0 392
*+ z is imaginary = D < 0
1-41-2a)<0
4a < 3
3
a<—-
4

Aliter : a=22+2z+ 1
a = a (given a is real)

_2 pa—
2+z=2"+2

- Im(z) is non zero)

z can be taken as ) + iy

where y € R

—(—l+i j2+(i+i j+1
a 2 v 2 v

3
P
!
Given : a satisfies [z - z,| = r
= lo-z| =r ...(1)
& — satisfies [z - z)| = 2r
o
1
= ‘:—zo =2r ..(2)
a

squaring (1) and (2) we get (a—zo)(&—fo) =r?

= A0z, 0—0Z, +2,2, =1° =2]z,|° =2 ...(3)

& (%—zoj(l—fojﬂrz
o o

1 z, z _
- —-2-2 477, =4r"
oo o o

= 12,0 g+ o[ o =4(2fe,[ -2)[of
= 12|z -2 |a|? - |z,|* + |z)|* |a|?
= 812,17 |al® - 8la|?

= 1+ [z,1% - 71z,|? la|? + T]al? = 0
= (lz,1?- 1) (7]a*| -1) =0

1
= |z,] =1 (rejected as r = 0) & |a|:_

5

2 =
P [aij]n n
n
o =D Py-Py
k=1
n o
— (L)Hk.(i)kﬂ — (DHJZ(DZk

k=1 k=1

=00+ +0° +.....+ @)

If n is a multiple of 3 then P2 = 0

= n is not a multiple of 3
= n can be 55, 58, 56



(z—(l—i\/g)) ((X—1)+i(y—\/§))
1B T (]
33
~ ((x—1)+i(y—\/§))(1 +i\/§)
2
K \/§x+y=0
z, = {w, w,, w,}
2, = {w,, W, W] (1-3)
4w10w5:?;3—n & 4w10w6:56—n Im(52)=\/§x+y>0
Paragraph for Question 34 and 35 erpendicular distance from (1,-3) to the line is

34. S, is interior of circle centred at (0,1) & radius = 4.

P_|J§—3|_{3—J§]
- .

2 |
35. Ans. (B)
2
Area of S:n(4) +l(4)2£
2 3
8mn 20m

Re(z) > 0 is in I** & IVt"quadrant. ?4.475 =



