MATHS FOR JEE MAIN & ADVANCED

EXERCISE - 1

Single Choice

i @+' 1+cos@
sin 5 i S

lies in 2" quadrant and

(315} [n nj T
=|cot| — ||=|cot| —+— ||=tan—
sin— 5 2 10 10
2" quadrant = n- -
10
. 1ln

L+ 11w +
z=1+cos— +isin—
9 9

11
= (—2cos—ﬁj [cosﬁ+ isinﬁ}(—l)
18 18 18

g T
|z| =—2cos 3 ~2cosTg
11w —Tn

SO TR

S=i+22+3+....+100i'®
iIS=1?+2i*+ ...+ 100"

S(1-) =i+i2+#3+... +i%-100i!
—100i —100i(1+1%) ) .
S= —= =50(i-1)=50(1-)
1—1i 2
We h 3 \ > k (let)
e have = = =k (le
|Zz_Z3| |Zs_Zl| |ZI_Z2|
25
N 9 A 16 o
|Z2_Zs| |ZS_ZI| |Zl_22|
Now 1 - =k?
|Zz 23|
9 — - .
. A =k(z,-7,) ()

[As |z[?P=127Z]

HINTS & SOLUTIONS

. G —> Centroid of A =

16 16
ly —— =k =k*(z, -7 ..(i
Y el - Z3=7 (%-2) b
25 25

_ 12 _12(5 _5 ese
ly 12,2z, =k* = — =k (Z1 Zz) ....(1ii)

On adding (1), (2) and (3), we get

12 (7 T 4T T4 7 ) =
=k (Z,-%+7% -7 +%-7,) =0
Z,+2,+2,

3

H — Orthocentre = z say, O — Circum centre =0
> G divides HO in ratio 2 : 1 reckening from

z,+2,+2, _ 2:0+1z I
~ 3 21 = z=z,tz,t2,
n(1+')4 I+n+m+1
==—1+1)" | —/——"—""F—
TPy (W +i)(1++/mi)
T, .4
=—(1+1)" =
4( ) i
) in .
T (1+.1) T 4.e/2 ~ dme™?
2 i 2 e”
T
lz|=2n amp (z)= 3
( |z| j 2
=— =4
amp(z)) T
2
- Let S= 1oy + apgng) + 2(0, + 0yg;) + 3(03 F Gyg06) +
......... +2008(0typ05 + 01y (i)
Also  8=2008(0t,ng +0t)) +2007(0L, + 0byyo) T eoveeee.

...(ii)
(writing in reverse order)
On adding (1) and (2), we get

+2(ay + tyggy) 10y + alygge)

2S=2009[2(ct, + 0Ly + Oy + oo Olyoz)]
25 = 200912 (h+progt $oy3 9o 4 g4 %agos ~ )]

Zero

Hence S=-2009
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COMPLEX NUMBER

19.

21.

= Circle

\

w?
Or
|Z - Zzl ee

so by pythogorous theorem
2
A=lw—w= ‘\/5‘ =3

I 1
_+_
ZZ Zl

I 1

z z

We have

2 1

= |z,+z,)|=|z,-2,|= 7,Z, + 2,7, =0
P(Zl)

© Q(z,)

z . . .
= — is purely imaginary.
Z,

Hence APQR is right angled at O.

... Circumcentre of APOQ is the mid point of PQ i.e.

1
E(Zl + Zz)

24. 22+ z+ 1isreal so

Z2+z+1=7+7Z +1
22-Z*+z-z=0
(z—z)(z+zZ +1)=0
eitherz=7z or z+zZ+1=0
= Im(z)=0 Letz=a+if
= zispurelyreal

So  afifto—if+1=0
= 2a+1=0

1

a=-3

Also  (a+ip)y+(atif)+1>0
o?ta+1-pB2+i2aB+p)>0
if  o=-1/2then

=

4 2 71B
3 3 3
= pP-—-<0=>-—<B<—
B 4 2 P 2

25.z,=1+iy3 =2¢°

Z,

-Zii
A 3
Z3 ZIC

27. Least distance

n
=i

—2e? =1-i3

and greatest distance of any z and ® from

. 1 1 3 .
the point | —,0 | are —and = respectively.
poin (1.0 are Jand 3 respectivel

2<122- 1P +|20-1P<18

Hence

Re(z)

31. Letcentrebeorigin & A beZ & OA =0A,=...=a
| 2n {4
So A,=z, e ", A;=ze " ...
i i2m m‘
Now A /A =|z,—z,e " | =]|z]||l—en| T3]¢"
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MATHS FOR JEE MAIN & ADVANCED

in in

e _en

o (m
=2asin (—J
n

. . 2n . 3n
similarllyA A, =2asin —,A A, =2asin—
n n

] 1 1 1
AL T 2 3n
2asin— 2asin — 2asin—
n n n

. 3m 4 3n 47

= sin — =sin— = — =g——

n n n n

= n =7 is only possible value.

33. Letz=r(cos 0 +isin@)=re®

1 1
Sow= T [cos(0 — 1/2) + 1 sin(0 — 7/2)] = el®-m2

N .
SO Z O=T e—le X — el(ﬂ—ﬂ/Z): el 2 — 1
r

35. z-1)(z—a) eeeees (z-a)=7-1

Put z= m, z= & and divide

((0*1)(0)70‘1) (0)70‘2) (0)7(13) ((070%)
(032 *1) (0)2 70‘1) ((’32 70‘2) ((Dz 7(13)(0)2 70“4)

o’ —1 (w-0a) (®-a,) (®-0a;) (®0-o,)

o'’ -1 ((02 —-a,) (0)2 —0,) ((02 —-a,) (0)2 —oy)

_ (0)2 71)2

(@ 1) =(ntl1) =0*=0

EXERCISE -2

Part # I : Multiple Choice

2.

a=-2+3z

a+2=3z

loo+2|=3]z]

(x+2)*+y*=9

Similarly B =—2 -3z
= B+2=-3z = |P+2|=}37

(x+2)*+y*=9
Now a—pB=6z

so (o — ) moves on a circle with centre as origin and

radius 6.
\//a o
)

la+ib|=|(c +id)|
atc=b+d

= |o—B[=6lz]

c+id

Z2+(1+D)Z2+(1+i)z+i=0
= (z+i)(Z+z+1)=0

= (zti)(z-o)(z-)=0
Now o, and @ satisfies the equation

21993 + Z1994 +1= 0

= z=—i, 0,0

So  and ®? are common roots

Wehave |z|(z+1)¥=28z+1| ..(0)

Taking modulus on both sides, we get
z||z+ 1 =[z[ |z +1]
lz+1]"=|z[

= |z+1]|=|z|

which represents the locus of z will be a straight line which
is perpendicular bisector of the line segment joining

-1
(-1,0)and (0,0)i.e. Re(z)= EX . Also there will be exactly
7 distinct 'z’ satisfying given equation,
-1 -1 ..
ie. z= ?,7110 where k has 3 distinct positive
values k,, k, and k.

d 7 -1 7
;Re(zr) = Z:Z = 7x7 -3

and ilm(zr) =0+(k, +k, +k))+(-k,~k,~k;)=0

r=1
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COMPLEX NUMBER

10.

11.

12.

13.

All the three vertices lies on circle |z| = 1
takez, =z,2,=7,0,z, =z 0’
- 2) =

Soz+z,tz,=z(l+to+w)=0

—53
ZIZZZ3 Zl

— 52 3 o\

2z,%22, %27 =2 (0+®+o’)=0

|x+1+2i| -2

> 2-1

\x+1+2i|—2< .
—<2 = +1+21|< 242
\/5_1 |X 1| \/_

= Ja+])?+4<232 = (x+1)7+4<8

= (x+1y<4 = -3<x<1
But x =—1 not lie in the domain of function.

1-log >0

Since z, and z, lie on [z| = 1 and |z| =2
then |z |=1and |z |=2

2z, +z,|< 2z |+|z|<4

mex 2z, +z|=4

=1-2=1

Iz, ~ 2| 2[z| = Iz}

min |z, —z,[=1

1
z, +—
Zl

1
S|Zz|+m:2+1:3
1

ZZ+I—S3

Z

z=re"
rZeiGZ + rZeie + r2 — 0
(e +ef+1]=0

o 21 4n
373
z=ko or ko? where k>0

17. (A) ForP(z), arg (%)
z

P(2)

_T
2

AN
(-2, O)k /(2, 0)

Q(2)

z—2 —TC
and for Q(z), arg Y

= (A)istrue.
(B) AAOB is equilateral.

T

ZAOB =

and ZACB=

z—1+i\3
arg

g w

LS .
Zilti \/gJ =% (By rotation)

C(z) Y
(I
2 X
A(-1-/3) B(1,-/3)
z+1+i\/§ P
= M z-14i3) T 6

= (B) is not true.

(C)and (D)

Wehave |22 1|=(2-1)(Z -1) =227 -2~ 7 +1

222 -y + 1) =17 ~2(2—y?)

> x2ty?=4=25-4x

Now given |z|=2

= rangeofxis[-2,2]
= 9<|Z22-1]<25
Hence 3<|z2-1|<5
= (C)and (D) are true.

24
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MATHS FOR JEE MAIN & ADVANCED

19. ||lz+i|—|z—i||=k
for 0 <k <2 its hyperbola having focias i & —1.
for k=0 |z+1i|=|z—i| which is perpendicular
bisector of line joining i, — i

for k=2  apairofray.
i
i
21. )
A(z) B(ze™)
G
O
D(ze ™) C

AABC is isosceles triangle
So centroid divide median BOinratio2 : 1
i/ 2

i 1© =L cos£+isinE
centroid G = 3 3 5 5

. ﬂ__l cos-X — isinds
Also centroid G= 3 3 5 >

i(4k+1) "~
22. Wehave z*=iz = z*=i = z=¢€ 6
(Using D.M.T.)

B(z, )lm(Z)

—3 1K - )Aﬁ 1
[2’2 272

Re(Z)

Put k=0, 1,2, we get

Clearly triangle formed by z,, z, and z, is equilateral.
. : 33
centroid of AABC is (0, 0) and Area (AABC) = Tf

24 z

max |z|=d+r
min|z|=d-r

d=0C=.f5

r=1
6=/0CX=tan! —

B C
incipal org A< brinipal ag

o i X

oC 1 (Q sina ! j
=/0CA=tan" —~ =7

o an o NG

1
So principal Arg of A= 0 — o = tan™! 2 — tan™! 5

2

1

0
2 _ tan' =

= tan"
T 4

Part # I1 : Assertion & Reason

1.

|z — 4 — 51| = 4 represents a circle with centre

T
(4,5)andradius 4 and arg (z—3 —4i) = 1 represents aray

emanating from point (3, 4). Ray will intersectthe circle
at only one point.
So statement (I) is false and statement (II) is true.

For statement-1
1 1 1

+ + =
2,-2, (2,-25) (2,-2)

2 2 2
= z,+z,+2,=272,+2,2,+ 2,2,
= z,z,z, are vertices of equilateral triangle
For statement-2
2~ 27| =z, 7| =12,~ 2,
z, is circum centre

Statement-1 (1 +z)°=-2z°
take modulus

[1+2°=|z°
1+ _ . .
] which is straight line
z
zZ,+z,
Statement -2 z,= T

z, is mid point of line joining z, & z,. Hence z, z, z,
are collinear

24
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COMPLEX NUMBER

EXERCISE -3

Part # I : Matrix Match Type

1 1
|z|—— <|z+—
1.(A) |Z| 2
1
2<ld - <2
|zl
Iz +21zl =120 and 1" —2|zl —1<0
lzl > V2 -1, |l <2 +1
|Z|min =\/§*1
. lzl
so minimum value of p =1
tan —
B) lz|=1
Let z=cosb +1sinO
Z]‘l zn

Z2°+1 72" +1

cosnbO +1isinn6 cosnb —isinn6

N 1 +cos2n6+1isin2nb - 1 +cos2n6 —isin2n6

cosnO+isinn6

) cosnB(cosnb +isin nb)

cosnO —isinn6

 2cos nB(cosnO —isinnb)

1 1
~ 2cosnd - 2 cosn6 y '

© 8iZ* +12722—18z+271=0
= (iz+3)(422+9i)=0

3. 9.
= z=—1i,zZ2=—1 =

> 2 2zl =3
D) '+ +722+z+1
~(-2)(z-2,) (2-2)(z2)
Put z=-2

ilj (Z; + 2)=(-2)"H2)H=2)yH=2)+1 =11

3. (A Let f(x)=(x—x)X=X)(X~X)(X—X,)
f(—i)=(+x)+x,)(i+x;)(i+x,)
If(=1) =] +x)A+x)A+x,)([i+X,)]

- \/(xlz +1) \/(xi +1) \/(x§ +1) \/(Xi +1) =1

(B) From the figure z = 3¢?

y
Z
3
0\ 120°
300 \600 o 60 ’ <
(3.,0) 0 (3,0)
: _r
Soargz=
Hence tan*(arg z)— 2 cos(arg z)
= tan’ 60° —2co0s60°=3—-1=2
(C) By rotation, we get
(z+D)—(-2) _ e%‘
(z+D)-2z
A(z)
B(-2) C(z+1)
3 -1\
= | =+i— S T
= 2z+1 (2 5 = 2[2—1-12]
-1 3 -1
= —4+1— = —
z (4 1 4] = Re(z) 1

= 5+4(7j =5-1=4
(D) We havez,*+z,* =2*

= (20 +(-20)=2*

= D o*+o]=1

= (- D¥oX+o*+1¥X-1]=1

Clearly x#3n,nel

(Because if x is an integral multiple of 3 then LHS #

RHS)

= D[pyyig’ —11=1

Zero

Nowverify = x=1,3

24
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MATHS FOR JEE MAIN & ADVANCED

Part # Il : Comprehension

Comprehension # 2
Let z=z+tz,tz,+2,
z,t 2, t2,=2-2,
(1-d)z+ z,+ 2+ z,= (1-d) z; + z—z,=z— dz,
Similarly z,+(1 -d) z,+z,+z, =z-dz,
and z, +z,+(1-d) z;+z,= z—dz,

|z—dz||=|z~dz,|=|z—dz,|

zis equidistant from dz,, dz,, dz, ForC, |[z—-1P2|z+1f
but dz,, dz,, dz, lie on a circle with centre O and radius = @Z-D(Zz-D2@z+)(Zz+1)
|dz,|=|dz,| = |dz;| = (2Z-Z-z+1)>2(zZ+Z+z+1)
> ldz |=1d] |z, | .. |dz)|=|dz,|=]dz,] = z+Z<0
|dz,|=|d|"|z,| as|z,|=|z,|=|z] te. x<0 L (&)
[dz;[=[d]-|z,] () (1,0),(1,1),(1-1),(0,0),(0,1),(0-1)
z=0

Total number of point(s) having integral coordinates

Arg znot defined, Also |z |=0 in the region ANB N Cis 6.

(C) and (D) ° 3
We have (ii) Required area= 2 J 2(){ +Ej dx = 2\/§(squareunits)
_ _ 3
|Z2-1|=(Z*-1) Z-) =272 _2_ 7% +1 )
Iz —2(x>—y? + 1)=17-2(x>*~y?) 3
> xX2+y?=4=254x2 (iii) Clearly z= > +10 is the complex number in the region
= 9<[Z2-1[<25 A N B N C and having maximum amplitude.
@7p-((2+2) -222) r 1=zt 2zf o - QR@) - Re)=
—244222+1—4|Re(z) 2 =25—4|Re(z) P
Since  0<|Re(z)|<2 Comprehension # 5
= 25-4x4<|7-1P<25-4x0 1. AD=x, ZADC=180—(C+0)
= 9<|Z2-1]<25 1
Hence 3<|z22-1|<5 Area of AABC=2area AADC = 5 2y.x sin (C + 0)
= (C)and (D) are true. = xy sin (C+6)
Comprehension # 4 2. LetaffixofMisz_and ZBOM=n—2B, then
For A,|z+1|<2+Re(z)
= (x+1)2+y?<4+4x+x2 z, =0 :O_Mei(n—ZB)
= y*<3+2x z,-0 OB
3 z =7, eim—28)
= y*< 2(x+—] ..... @)
2 3. LetaffixofLisz, and ZBOL=2 (A ), then

ForB, |z-1|21 z, =0

2L . = i(2a-20)
= (x-1)y+y=>21 .. (ii) z,—0

- i(2A-20)
z, =z €
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COMPLEX NUMBER

2.

EXERCISE - 4

Subjective Type

(A) Theregion between the concentric circles with centre
at (0,2) & radii 1 & 3 units

1
(B) region outside or on the circle with centre 5 +2iand
radius —
2

(C) semi circle (in the 1st & 4th quadrant) x> +y?>=1

(D) aray emanating from the point (3 + 4i) directed away
from the origin & having equation

Bx-y+4-3B=0

;18n o in 2
(i) z=1+e 2 =2 |eP+e B

on) i
z= 2cos(—j e
25

9n In
z| = 2COS(2—SJ Argz= 25

(ii) 7= 2ein ein/é — 2e—i51‘[/6

UL
1gz= """

2
(iii) |z|= (\/1 +tan’ 1) =sec’l

=2

Argz=2Arg(tan1—-i)=2 (1%) =2-7

(i-D

o]

@iv) z=

(i)

Ifx =0 +1p is aroot then

A? A2 A,
! + T - =

o—a +if a-a,+if o—a, +if
& taking conjugate

A2 A A,

—+ — +——— =K

o—a —iff o-a,-ip o—a, —if
Substracting

2BA] 2BA; 2BA?

(@-a) +B" (@-a,0+B" T a_a)y+p O

= B=0
which is purely real. Hence true.

= x=a+i0

lzZPo—|ofz=z—.....(1)

Putz=0 & z=—
o

we get L.HS=R.H.S
Now, equation (i) be written as
o(l +[zP)=z(1 +|f)

o (+|of)
—=—2=7~:> 0=\z
z 1+ z]

But this is equation (i)
|zPAz—A\|zfz=2— Az

= zZMP(1-M)=z(1-2%)
= (I-M)AzF-1)=0

1
= . A=
= A=1 ; |Z|2
from A=1 wegetz=o
1 1
7\.:_ w=—
1z we get >

(a) n—2 (b) 1/2

Wehave C,: (x+1)2+y?=9

24
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C,: (x—2)2+y*=49

5

Now CC,=r+r,
and CC,=r,-r
= CC,+CC,=r1,+r,
Locus of C is an ellipse with focus at C, and C,
Now 1, +r,=2a=10 (D)

and d (focallength) =2ae=3  _.(2)

. .3
(I)and (2) = eccentricity 'e'is 10 = ptq=13
9, Z_¢¥
ZZ

z,+z, €’+1 cosO+1+isin®

z,-2z, €°-1 cosO-1+isin®

2cosgeig
2

-2 sin? 9+i2$ingcos9
2 2 2

N7

21 +t2%,  cot(®/2)

Z) — 2, 1

, b 4c
0 _(zz2) 0 2 o
a2 2 B\ A
tan 2 [Zl i, = l-sec > o7
a2
4 { g, dac  L0_V
N b’ % " 4ac
0 b’ b?
= cosT = = 0=2cos™!
2 4ac ac
11. 51

12.

14.

15.

e—21A eiC elB
D=|e 2B it
eiB elA e—ZiC
e—iA ei(A+C) ei(A+B)
= oih B o iC eiB+C) =B o I(A+B)
el(B+C) el(A+C) e—lC

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

¢—iA ei(n.—B) e%(n—C)
D _ efin ef(ﬂ*A) ¢71B el(n.ﬁC)
e1(1:—A) el(n—B) e—lC
e™  —e® e
D=_|-¢% ¢e® -
_e—lA _e—lB e—lC
1 -1 -1
=_egidgBeiC -1 1 ~l| =_gir =4
-1 -1 1

18

Clearly the parabola should pass through (1, 0) and
(—1,0). Let directrix of this parabola be x cos6 + y
sin® =2. If M (h,k) be the focus of this parabola, then
distance of (£1, 0) from 'M' and from the directrix
should be same.

= (h—1)>+k?>=(cosO —2)? ...(d)
and (h+1)2+ k%= (cos® + 2)? ....(ii)
Now(2)—(1) = cos 0= % .....(iii)
y
)
/e/ P(2cosf2sin) 0
iy

(1,0)

0
(=1,0) . (0,0)
M(H,k)

Also 2)+(1) = (h2+k*+1)=(cos?0+4)

o Aiv)

24
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COMPLEX NUMBER

.. From (iii) and (iv), we get

h* 2
R+k2+1=4+— = 3h

+k2=
4 4 k=3

2 2

Hence locus of focus M(h, k) is XT + y? =1 (Ellipse)

Also we know that area of the quadrilateral formed by

2
the tangents at the ends of the latus-rectum is

e
(where e is eccentricity of ellipse)

2(4 .
.. Requred area = % = 16 (square units)

2

(Ase’=1-

1
Z = €=
16. 7, -2z |=R~z7)|
b —22,F=R-z 2]
0,-22) (2,-22,) = (2-2,2) (272,
2,7 -27 2,-27,7,+4z2,7,

ENG N

=4-22,72,-2772,+2,7 2,7,
BP 4z, -4 flz,F =0
= (-9 1-g)H=0
= gF2  (askl21)

17. (i)|z]=20 (i) OP=0Q=PR=QR =20

18. Letz’"+ 2z ' 1.4z +1=(z-2) (z2)....(zZ,,)
Taking log on both the sides & differentiating w.r.t.z

2mzZ2 " 4 Cm -1+ 422+ 1

zZ +z +..... +z°+z+1
1 1 1
= + +....+
zZ-2, Z-12, Z—Zym

1+2+3+....4+2m Y
= em+1) (putz=1)

1 1 1
= T
1 -z

1-2z, 1-2z,,

am ] :_[Zm(2m+1)}
-1

=
Elz - 22m+1)

20. az+az=0

21.

22

23.

From the fig.
we have

— i0
z,=z, (cos0 )

and z, =z (cos20 e*°)

z, _ (z,cosO)

= =
z, (z,c0s206)

= 77c0s20 =2,7.c0s’0

We have f (W)= 2+iy/3, f(W)=2-i/3

Let f(z)=(z2+z+1)g(z)+(az+b)
aw+b=24i/3 .00

and aw? +b=2_j /3 ..(iD)

On solving (1) and (2), we get
a=2,b=3 = a+b=5

374 ol

2377
A(z,)
Z3 — 7, ..
= =cosao +isino A A\
7, =7 B(z,) C(z,)
Zy — Z ..
=3 L_1=cosa—1+isina
Z; -7
Zy —Z .o ..a a
=3 2 = _2gin? = +2isin—. cos —
7, — 7, 2 2 2
Zy —Z ..o a .. o
=3 2 :21sm—(cos—+1sm—j
Zy — 24 2 2 2

squaring both sides

(23 -2, = —4 sin? g(cosoc+isinot)
(ZZ_Z1)2 2
(Z3—22)2__ . 20(23_Z1\

=== = A4gin"—| =——
-2 ) ZLZz —7

= (z,—z,) =4sin*(/2) (z,~z,) (z,~ Z,)

24
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MATHS FOR JEE MAIN & ADVANCED

24. Affixes ofapoint D which divides z,, z, intheratiot, :t,

. bz, +tz, L
is ————— (Internal division)
t,+t,
Affies of a point E which divides. AD in the ratio
.tz +tz, +t,z
(t,+t):tis | ——2—2
t 4+t +t,

Az)

(Internal division)

t Dt

Hence E always lies in or on the AABC

26. (i)a+b+c=coso+isina+cosf +isinf + cosy+ isiny
= (cosa. + cosP + cosy) + i (sina + siny + siny)
=0+i0=0

(i) » at+b+c=0 = a+b+c =0

a=—
a
b=l
b
_ 1
c=—
C

111 A
L.H_s—abc(—+—+gj =abe (T + b + ) =abe(0)=0

c a
(iii) Squaring and using
(ii)ya2+b2+c2+2(ab+bc+ca)=0

(iv) by (iii) = elia4 2B+ g2y =
cos2a + isin2a + cos2f} + isin23 + cos2y
+isin2y=0

= cos2a +cos2P + cos2y=0
and sin2a + sin2f +sin2y =0
(v) 2cos?a—1+2cos?B—1+2cos?y—1=0
3
cos?a, + cos?p + cos?y = 5

Similarly
1 —2sin?a+ 1 —2sin?B +1 -2 sin?y =0

3. : .
5= sin?a, + sin?B + sin?y.

27.

28.

29.

(B) oneifniseven; —* ifnis odd

Let |z, |=a,

and |z, -z, |=|z,—z,|=k
7 —7 in
4 1 5

= — _ =e?
Z,— 7

= z,=atik
= zy=atik+k=(atk)+ik

vaA B(2 + 1)
Z, Kk z,
k
o
IR

Now, O, z, , z are collinear.

0 01
— Pk Ty = ak=0 .G
2 11
Also  zg,7,,7.are collinear.
3 01
p. a+k k 1:0
2 11
= 2k+a-3=0 L. (ii)
From (1) and (2), we get
3,3
R R
Henc —2+Ei d —§+—i
ence zy=7+,1 andz,= -+
0 0 1
. . 1 9
Required area of triangle = —|[9/4 3/4 1 =3
3/2 3/4 1

(square units)

) :ﬁ ei(“;“j
z,—-z, BC

Z) —Zy _ E ei[“;“j
(z, —z3) AC

24
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COMPLEX NUMBER

Az)

B(z) C(z,)

(ZI_ZZ)(_ZI+Z3)_(&\J2 1
(z,-2z,  \BC)'

=
&)2
AB

aﬂz

30. sinzﬂ—icoszﬂ: -1 coszﬂﬂsinZﬂ
11 11 11 11

= (2,-2))=(2y,-2)) (2, - 2,). (

(2,2, (2,~2,) [2cos(n

=4(z,—z)) (z, — 2,) sin® a/2

i2qrr
=—je 1

10 j2am
> [sinzﬂ—icosm] - 1204 e 11
ST 11 P

2ni 4w 20mi
=—ilell yell 4. . 4+e !l |=-i(-D=i
Given expression

p
322 Gp +2){§ (sm%—icoszﬂ]}

p=1 q=1 11

32 ) 32 32
= X @p+2)" =3 X pi"+2 X 1" =35 +28,
p=1 p=1 p=1
32
where S = > pi®
p=1
81:i+2i2+3i3+...+32i32
i81:i2+2i3+...+32i33
Sl(lfi)=i+i2+i3-|-...+i32732i33

g = 321 _j60-1)
ro(1-9)
S, =0
32 w( 2 ) P
L2 Bp+2) > (smﬂ—lcosﬂ]
o SV 1 11

=35, 428, =48(1—i)+0=48(1—i)

EXERCISE -5

Part#1: AIEEE/JEE-MAIN

6. Giventharargzo=mn ... ()

= z=im = o=-z

From (i) arg (-iz)* =n

arg (i) +2arg(z)=m; —771 +2arg(z)=n

3n 3w
2 arg (z)= 7 ;arg (z)= T

10. Given that @ = Zi and |o|=1

= 4=z i = 2 + 1 0
A= lz—1 =
3 3779

Which is a straight line.

13. Z—i 4
Z zZ

z|z|—‘ ‘

4

227 - =

-1
20z|> |z -4

[ —2|z]-4<0

|z <5 +1

14. zis the circumcentre (0, 0) of triangle ABC so their exist

only one complex number.

Im(z)
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MATHS FOR JEE MAIN & ADVANCED

15.

16.

17.

18.

21.

Let z2 + az + =0 has (1 + iy;) and (1 + iy,)

50 2,2z, =3

(I +iy)(1 +iy,) =B
B=1-yy, +i(y, +y,) (> B is purely real)
herey, +y,=0
Y1=— %
B=1-yy,
p=1+y?

B>1

= Be(l,o)
(1+®)’=A+Bo
(-0?)’=A+Bo
-2 =A+Bo
l+o=A+Bo
A=1

B=1 (1,1)

2
z

z—-1

is purely real where (Z # 1)

7' -7t =72 - 7

Z(z-72)=7 -7
722(z - 2)=(z+ 2Z)(z — Z)
= Zz-z=0or z+z2=2Z

= Z=z or xX2+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
1+z
arg | = agz = 0
1 +—
z

Re((2 +3isin0) (1 +2isin0))=2—-6sin’?0= 0

= sin2(9=l
3

2.

Part #II : IIT-JEE ADVANCED

2 -7 _1-iW3 _(1-i3)X1+i3)

@A) 7, -2; 2 2(1 +i\/§)
A
1-i°.3
T 20 +iV3)
4 __ 2 /3
T20+i3) A+i3) “ Z
Z, — Z3 1+iV/3 .. T
= = =cos—+isin—
Z, — 24 2 3 3
Z,— 7 (z —23\ 7
= _— —1andargL —2,) 73
Hence the A is equilateral,
A Eo 8 osEtisins =i
B) arg ;"5 7, 2 2
(F [z)=lz|=1)
7y
Ay
Zy
Hence i*=1 = n=4k

©) z2ta—zr—79+1=0

= (z"-1)(z2-1)=0

as aisroot of (1), eithera?—1=0
or al—1=0

P_ a_q
=0 or & ==0 (asax 1)

. a
= either
o —

= eitherl+ta+ao?+..+o? '=0
or l+a+..+a'=0

But oP—1=0andai-1=0

cannot occur simultaneously as p and q are distinct
primes, so neither p divides q nor q divides p, which is

the requirement for 1 = a? = a.

Givenlz |<1andz,|>1

1_Z122‘<1 {using

Then to prove

1

= |1-217|4 2 -z,

Squaring both sides, we get

24
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COMPLEX NUMBER

6.

-1 01 -22,)<(@z —~ X7 — )

{using |zP=27Z }

=1-22,-72/2, +2,2,2,2, < 2,7 —2,Zy — 2,7, + 2, 7,

= 1+ P2 <[z P+ [z
= 1-lz -2+ Iz 2 <0
= (1-[z,2) (1 [z, <0 Q)
whichis true by (1) as|z |<1and [z|> 1
(1-]z)>0and(1-z)<0
(2) is true whenever (1) is true.

1-27
Z1 17

= <1

Given:az+az +..+az'=
and |z|<1/3 .. ()
{using|z, + 2| <[z,| + 2}

= faz+z+az]+...+laz>1

= 2{(z|*+|zP+|zf +... +|z)} > 1 (usingla|<2)

n
274 a-44"
17

1

{using sum of n terms of G.P.}
= 2lz|-2zP* > 1 —

i 3
= 3> 142 = T

1
= |z/> 3> which contradicts ... @

There exists no complex number z such that

1 n
|z < 3 and aarzr =1

2
| z—al — 2

| z—p*

Aswe know; |z =2.Z =
= (z-a)(zZ-a)=K(z-B)(Z-PB)
ZP-0Z - z+ o=k (z-BZ-Bz+|BP)

or  [ZP(1-k)—(a—kB) Z— (& ~ B K)z+(of—K*[BP)=0

g2 @KB, @B o’ B

11.

12.

15.

On comparing with equation of circle.

lz?+azZ+az+b=0

whose centre is (—a) and radius = 4 a|% —b
.. centre for (i)
oa-k*B
-k

and radius

_ [a-1B)a-k*B) ad-K*Bp
1-k% ﬂ 1-k2 1-k%

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

diagonals of square

Z, +Z /
1 2 2, z,
2 A, (2.3)

= z =— i

2 \/g 2 (1,0) “
(wherez =1+01) (072

2y -1 +in/ 2

— = Z Z)
and 7, -1 2

= Z3:1+(1+\/3_i).[cos§ +isin gj asz,=2+[31

=1£i(1+ 3 )=(10./3 )i
z,=(1- 3 )+iandz,=(1+ f3)-i

Z
Let, z, ——, be purely real
= 7 =7

W-WzZ W-WZ

1-2z 1-z
= W-WZ—WZ+WZZ=W—ZW —WZ + WZZ
= W-W)-(W-w) 4°=0
= (w-wXl-| 72%)=0
= lzP=1 {as, w—w =0 ,since p =0}
= |zl=landz=1.

A={z:Imz > 1}
B={z:|z—2-i]|=3}
C={z:Re((1-1)z} =2}

y>1
(x=2+(y-12=9

X+y:\/5

- (-1 -k
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16.

17.

22.

24.

(—1,1)\ 2,1 /(5,1)

PN

As we can see 3 curves intersects at only one point

So AM BN C contains exactly one element

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

As 3—[5 < |4 <3+ .[5

As 3+ 5 <o <3+ [5

3-5 <ol <3-.s5
5 <ol +3<6- /5
B3 <lzl-lo+3 <9

z=27,+1(z,~z)

z-7, z, (1 —t)+tz,

l-t)+t

—t,te(0,]) = z=

Z, —z
point P(z) divides point A(z,) & B(z,) internally in ratio
1-t:t
Hence locus is a line segment such that P(z) lies
between A(z,) & B(z,) as shown in figure.

A p B

L ]
T L]
Z, z z,

Hence options A,C & D are correct.
(A) [z~ izl = [z + ilz]]
= (z-ilz) (z+i 2 )=@+i 2 Xz-i 2 )
= 2il z| z=2i| 2| 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 (cosb + isinB)
1

ZZZ(COSG-FiSine)—m

X + iy :%cos9+%sin9

3 5
X =—co0s0 & =—sin0
= 2 Y73

2 2

.
9/4 25/4

It is a locus

9 25 4
_:_l_ e =—
;-3 07 = e=g

since X = %COSB = |Re(z)| S%

ReG <2 = [Re(o]<2

Consider the circle X +y° =9 =0

) 3
By putting x :Ecose

5 .
& y=5sm9 into x* +y* -9

2
2cos 8,25 Gn2g-9 <0
4 4

1
(cos 0 +1isin )

D)

z=(cos0+1isin0)+

z=2cos0

where z is real value & z € [-2, 2]

25. Comprehension (3 questions together)
a+8 +7c=0
9a+2b+3c=0
7a+7Tb+7c=0
= a=K b=6K,c=-7K
(i (K, 6K,-7K)
2x+y+z=1
2K+ 6K - 7K =1
(7 point lies on the plane)

= K=1
= T7a+b+c=7TK+6K—-7K=56
(i) X’ —=1=0

2
=2x=1,0 0

1 i3

—t—
2 2

Ifa=2=K =b=12 &c=-14

U 3, 1,3 3,1, 3

ence o o @ o o oW

=30HH30’ =-3+1=-2

since Im(w) > 0

+

(iii)7>r b=6 = 6K=6 = K=1
= a=1, b=6 & c¢c=-7
X+6x—-7 =0

= a+B=-6,ap=-7

- S(e) -

n=0 n=0

24
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26.

27.

28.

z-3-2i] <2

(3,0);

]
(3,-5/2)
We have to find minimum value of

4

= 2 x (minimum distance between z and point

3D

5
= 2 x (distance between (3,0) and (l-;}

2

- 2 X 5 units.
— t
2

Ans. 3 (Bonus)

(Comment : If @ = ™

| % +1y " +1=[

lal +[B +|cf

then is not always an integer.

For example if a = b = ¢ = I then the value of

| +1yl +l= 17
laP +|6F +]c “ 3

27/3

Now if we consider @ = ¢'
then the solution is)
Xf=(a+b+ c)(5+6+6)
= a|> +| b|> 4| c|> +ab+ac+ba+bc+ca+cb
|y|2 =(a+bo+ co)z) (5+BO)2 +E(D)
= a|? 4 b|? 4| ¢|? +abe’ +atw+ baw +bcw® +caw’ +cbm
| 7%= (a +be’ +co)a + bo +cw’)

2 2 2
= lal" + [b]" + |c’]
+ abo+ace’ +baw’ +bow+ can + cbe’
. 2 2 2 _ 2 2 2
Syl 2 =3 (faf” + [b]” + e[)

2 2 2
|x2H g+ 2
| al® +| b|” + c|?

A

r L r
| al® 4 b]* - ¢’

——
2| af | b|

s O

C4+4-12 -1

2.2.2 2 3

(B) J‘(f(x)f 3x)dx=a"- b :j(—Zx)dx

= j(f(x)—x)dx =0

= one of the possible solution of this

equation is

fo=x = f1Z)=Z
6) 6
TCz 5/6
C sec mx )dx
( )1n37,j6( )
—i l[1n| secnx-i—tannx\jﬁ/6
“1n3 n re
Sn
TC sec— +tan —
= In 76 :L.n:i:n
In3 ec!™ L tan /™| 1n3
6
1 Z,
(D) Let OzArg( j /<
z PAC) S
= 9=Arg( — j

which is shown in adjacent diagram.

= Maximum value of 0 is

T
approaching to 5 but 6 will never

s
obtained the value equal to 5

Hence there is an error in aksing the

problem.

29. (A) Let z = cosb + isin0

2i(cos 0 +isin 0) [ cos0i—sin0 j
Re — =Re| — - -
1 —(cos 0 +isin Oy sin” @ —icosOsin 6

24
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sin 6 sin 6

Set will be (-0, —1]U]l, ©)

8.307
(B) —ISWsl x#1
ooy 83
G-3\3+3")
=t . t>0
_ 8t
G-txt+3)

= te(0,3)U[9, )
= xe(m 1)U, ©)

8t
—<1
B-txXt+3)
= te(0,1]u@,x)
= xe(-» 0]u(l,x)
Taking intersection,

X € (-0, 0]U[2, )

1 tan 1
(C) f®)=|-tan® 1 tan 6
-1 —tan0 1

C,—C +C,
2 tan© 1
. f©)=10 1 tan 0
0 —tan® 1

= f(0)=2sec’®
= fO)e2,0)
D) f(x)=3x"-10x"

15 3/2 30 1/2
x)=—XxX'"-——x"'">0
o=~ 3

15
- 7&@—2)20 - x22

30. Z2+z+t1-a=0
7 zisimaginary = D<O0
1-4(1-a)<0
4a<3

31.

32. P2 = [o]

3
a<=—.
4
Aliter :a=z2+z+1
> a= a (givenaisreal)
2+z=72"+Z7 = z

= z+z=-1 (* Im(z)isnon zero)
1
Re(z)=——
= Re(z) )

1
z can be taken as ~5 + iy

wherey € R

( e j2+(_1 +i j+1
a=| = -
2 Y 2 Y

= a= —%+l—iy+iy—y2

_ 1
4
3
= a:i—y2 = a<-—
4 4
3
22
47 %
Given : a satisfies [z—z | =1
= |a-z|=T1 ..(0)

1
& — satisfies [z—z|=2r
o

1

= ‘g_zo =2r ..(ii)

squaring (i) and (ii) we get (a—z,)(a -7 ) =1

= al-z,0—07Z, +7,7 =1 =2| z,|* -2 ..(iii)
N
o o

ac o o
= 1-z,a-z0a +|zo|2 |0c|2 = 4(2|zo|2 —2)|0L|2
= 142zf -2-laP -z + Iz lof

=8|z, [a* - 8laif
= —1+z =7z o] + 7o =0

= (=D (7’| -1)=0

= |z,|=1 (rejected asr=0) & |a| =

-

nxn

oy = Zpik‘pkj

k=1

24
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COMPLEX NUMBER

(@ w

n n
=N ot okt = miﬂ'szk
k=1 k=1

=0 +o' +0 +.....+0™")
If n is a multiple of 3 then P? = 0

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

/. /_‘ k

Zl - {Wl’ Wll’ W12

ZZ = {WS’ Wé’ W7}

2
Zw, 0wy :?n & £Lw,Ow, :56—n

Paragraph for Question 34 and 35

34.

S, is interior of circle centred at (0,1) & radius = 4.
Bx+y ‘
A5
Y

Re(z) > 0 is in I#* & IVthquadrant.

(z—(l —i\/g)) ((x—1)+i(y—\/§))
(1-w3) = (1-13)

:((x—1)+i(y—\/§))(l +i\/§)

2

AN
‘b‘ x+y=0

(f,_})

L(S,)=V3x+y>0
erpendicular distance from (1,-3) to the line is
J§—3|_(3—J§J

2

2 |_

p_|

3s.

38.

39. z=

Ans. (B)
Area of S :ﬂ+l—(4)ZE
4 2 3
87 4 4n =207
3 3
—1+1
Z = +21\/§ =

2s r

o”(-0) +o' o®

(o) +(0)25 )2

_(DZS (_0))1' +(Dr 0)25 w4s +0)2r

[ ot 4e o (cor +(—0))r)
o (mr +(—m)r) o® + o™

= —1(Given)

0)45 +(D2r — _1 and

0"+ (OJr +(-o) ) =0

o' +(-0) =0

I S I S

1 1 1 1

2 2 3 3

Total no. pairs =1

a+ibt
= x+iy:—?_12t2
a“+b’t
a —bt
= X=

Y=
a? +b’t a’ +b’t?

Eliminating t, we get

1Y 1Y
X+y? =2 :»(x——) +y2=(—j
a 2a 2a

(A) is correct.
(C), (D) can be verifiedby putting b = 0 and a = 0

respectively.

24

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



MATHS FOR JEE MAIN & ADVANCED

— G — 5 O

|z, +iz)|=z,| +|z,|

2m g 2y = Arg(iz)=Arg(z,)

T
= Arg(z,)-Arg(z))= E

r=0,1,...p—1
B
m=0,1,..q-1 2N
This is possible iff r=m=0 z\‘ AZ1
but for r = m = 0 we get 1 which is not an imaginary 4 0]
number.
z,—1z
3 Z 2 L _ 2 - 1
2. (D) 2+ |(Z)| =0 Letz=re® R I T
. _ (1-1)zy=2,-1iz,
= re¥+3re®=0 = (23-2)=1(z3-2) = (2,-25)=i(z,~72))
Since ‘r’ cannot be zero T
= re®=_3 which will hold for . ZACB=7 and [z,-zy| =z, - 2y
r=+/3 and 5 distinct values of ‘0’ = AC=BC
Thus there are five solution. 3 AB2=AC2+BC2 — AC= S
\/5 .
3. ®) (> AB=5)
=D (x=0) (X=0) evrrrene. (x—o)=x"-1 ! AC? 2
(2-0) (2= ) ceveeerrrnnnne 2-a)=2-1 “ AABC= 5 ACBC=——= =" square unit
Now since 2—a, and 2 — o, are conjugates of eachother . ()
. .|2*0h|:|2*%| (1+1) 1+~/3 1)’
similarly (- B +i)
R-oy|=2-a,|,2-0]=2-0af
and 2-o,|=2—a s N ?
) ) (v2) [\15+\/1§j .2{}?1}
C-a)@-a)@-a)@-a)=VZ-1=511 -
2i 2 ﬁ_i
4. (D) 2 2
. s T y—1
arg(z—1+2)=€ = tangzx_i_2 t,s_n_i_ﬁ £+£ 719_7:
argument = 3 2% T
= x-By ==(43 +2), x>-2,y>1 5
....... (@ -, principal argument is — T
T -3
arg(z+4-3i))=—— = tan (—Ej— Y 7 © . . P _
4 4 x+4 Equation of the line is 2x — 2y =0 i.e y=x
= y+tx=-1,x>-4,y<3 .. (i) Now 2-1 _ (2-1)@3-1) _ E
so, there is no point of intersection. 3+i 10 2
—1+1

image is the point whose affix is
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8.

10.

©

Point B has least principal argument

.
L
-

5 _
A SB-D
2
0A=5+2
LAOB—l
12
Arg(z):f?
at+b b+cz
zZ= = t=
t—c Z—a
[t|=1 = tt=1
(b+cz)(b+cZ)
= T (@Z-a)z-a)
= 7z (cC—1)+(cb+a)z+(cb+a)Z+bb—aa=0
12.
B
S,. z+1)+27=0
Z2/+27+7C, 25+7C, 22+ ..+ 1=0
6 7
kZ:(;Re(zk)—fz
a By . 13
L =ttt =1+ <
S, a b ¢ §
squaring both the sides
o> B9 (ocB By vaj .
—t—=t+—=+2 | —t+t—+— | =2
a2+b2+c2 ab bc ca !
oo By cop +aPy +bya )
1ec a_2+b_2+c_2 +2 T =21
o Bz Y2 . a b ¢
—t T+ = -4 —=
azbzc221 )-)OLB'YO

=10
B 15°%

150°
ﬁ'(—s,—s)

x

6
S, 2°-72+72' -7 +7-z+1= H(Z—Zi)
i=l

Putz=-1

o - [las

S,, Z2=12ZilzZl = l|zl=1or|z[]=0
Thus z = 0 is a solution.
If |zZ=1,

= ef4e:l~

Letz=¢® thene®®=¢";

131

, —o— are solutions.
8 8

% sn o
87?:

In all there are 5 solutions.

(A,B)
n=1
n=2

n=3

= b=0
= eithera=0or b=0 not possible
= a’-ib3+ 3a? bi — 3ab?

= a3+ ib? — 3a2bi — 3ab?
= 2ib*=3a?bi

not possible

b? b T
= ¥—3 = 2 =3 =tan 3
(A, B)

|z—iRe (z)|=|z—Im(z)|
Let z=x+1y, then

X +iy—ix|=|x +1iy—Y|
ie. X2+ (y—-x)2=x-y)?+y?
ie. x2=y?

lLe. y=%x

. (A,D)

2,=5+12i,[z|=4

Iz, +iz|<|z | +|z|=13+4=17
|z, + (L +1)z,| 2z [-[1 +i] [z,
=13-42
min (|7, + (1 +1)z) = 13-4~2

4
—— =4+1=5
|z, |

<z, +

4
+_
Z,
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MATHS FOR JEE MAIN & ADVANCED

4
Z,+— | = |z, |- =4_-1=3
2 2,
13
max 214 =— and min 1 =3
Zz+f Z2+7
Z, Z,
14. (A, D)
u2—2u+2=0
a=l+iandB=1-i
x=cotO-1

Xx+a=cotO+i=cosecH.ed

andx+ B =cot0—1i=cosecO.e®

oa—p=2i
(x+a)" = (x+B)"  cosec"@.[e™ —e ]
oa—P 2i
an 21SIn O sin nO
=cosec"0. - = —
2i sin" 6
15. (A, B,C,D)

21| =1, |z,| =2

A) |lz)| =2]-z,| < z; —22,| <z |+ 2| =2,
1-2(2)|<|z, —22z,|<1+2(2)

3<z,-2z,|<5

(B) [|z)| = 1z,l| S [z} + 2y |2 + |2,
1-2|<|z,+z,|<1+2

1<z, +2,/<3

(©) lizy|=3lz,| [< |z = 32, < |z + 3]- 2,

5<z, =3z, <7

(D) Iz = |2,/ £ 2 — 25| S |zy] + |2,

1<)z, -27,|<3

16. (D)
z,+7,
Z,+2, -2z 1
> arg( = 1j—arg 2
Zy—E, Zy;—72,
T
=5 (asAD 1 BC)

B(z.) D Cz)

17. (D)
1

x+—=1
X

= x*-x+1=0

X=—0,— 0

1 1
Nowforx=-0,P=0"""+ ——=0+—=-1
m4000 ®
Similarly for x =—?alsop=—1
forn>1,2"=4k
2% =2%=(16)*=a number with last digit= 6

= q=6+1=7

Hence p+q=-1+7=6
18. (B)
2 1 1 1 1 1 1
- o5 —_—=—_—
Z Z, Zy zZ,  z Zy Z
Z,— 7, Z,—Z,
= =
2,2, Z)Z4
Z, -z, z [Zz—zlj [ z J
= =-—" = arg =arg | ——
Z3-2) 3 Zy—17, Z3

Z, -z, z, z,-0
= arg 7 —7 =+mtarg Z— =+mtarg 2 -0
3 1 3 3

(+ or—as applicable)
= Points O, A, B, C are concylic.
19. (D)
If 3+ix’yand x>+ y+ 4iare conjugate
thenx’y=—4andx*+y=3
= x'=4,y=-1
= x*t+y’=5
20. (A)

|22+ 2z cosa < 22| +[2zcos o] <[z +2|z| [cosa| < (12 — 1)

+2(2 -=1
(r |cos o] < 1)
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COMPLEX NUMBER

21. (A)>s; B)>q,r;(C)>q,t; (D)ot

(A) Putz=x+iy
Re(x +iy)*=Re(x +iy +x —1iy)
x2—y2=2x
or x*-y*-2x=0

Rectangular hyperbola, eccentricity = V2

(B) Forellipse A > |z, —z,| and for straight line

k:|zlfzz|
Z i
2z -1 Y
© ‘—m 2-2
Z+1 z+1| 2
i
27y i
for m=2, 21> |z—— =lz+1|
z+1 2

ie, a straight line and for m # 2, locus is circle
(D) Letz=x+iy

= xX*+y’=25

—1+75Z =75x—1+i75y=h+ik

() 3] »
= |75 75)

= Locusof (h, k) isacircle

22. (A—>@®, B)—=>(q,1), (O)—=>(),

5
7> —

D)= (@

. . 1 .
The given equation is =0 which means thatz , z,,

z,, z, are four out of five roots of unity except 1.

A) zt+zr+zt+z2+14=0 = =1

4
4
Zzi
i=1

4
5
B) z’+z>+z +2°+1°=5 = Z;‘Zi =4
i=
©) z+72+7+z2+1=(z-2)(z-2) (z-2)(z-2).

4
Putting z=—2 both the sides and we get [ [ (z, +2) =11

(D) |z, +2,|= 24 2c0s144° for minimum

5-1 . .
=2cos72°= 5 whose greatest integer is 0.

23.
1. (B)
j4n
0=0n,¢"’
33
= (1)l (Dz
3 2 _ 3 —2 —< 2
= 0’0 0, =00 0,
—2 _ =2
= 0,0 =00,
2. (B)

Since i3 is real
B is pure imaginary

3. (O
(04 +E
——==¢ =%
o
(1+i)(—27aj =4 2(-1+1)
o
25. 1 (B) 2.(C) 3.(D
25. (Q.1.t03.)
BM=y-0=-1(x-1)
xty=1

Nu—1 =t+i(1-t)
u=2t+2it (1 —t)

x=2tandy=2t (1 —t), whereu=x+1iy

1
= (x-1)y=-2(y- E) which is a parabola

axisis x=1 le. z+z=2
directrixisy=1 le. z—zZ=2i
26. 4)

24

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



MATHS FOR JEE MAIN & ADVANCED

27. (1)
i%(1+2+...+p) L pUas
f (o) = e’ =ec [ ]

i 0~ 1 ¢+

‘ lim fn(n)‘ ez |21

28. (1)
Ifiz|=|z—1] = JzP=lz—1]
= 2Z=(z-1)(z-1)
= z+z=1
againif|z|=|z+ 1|
= |gf=z+1f = z+Z=-1 = |z+Z|=1
29. (30)
lz|+z—1|+2z-3|=|z|+|z— 1| +]3-27|> [z + 2z~ 1 +3 -
27|=2
|z| +|z—1]+2z-3]>2
rA=2
then 2[x]+3=3[x—A]
=3[x-2]
= 2[x]+3=3([x]-2)
or [x]=9,theny=2.9+3=21
[x+y]=[x+21]=[x]+21=9+21=30

30. (7) fx)=A,+ > Ax"

= iAk x"

> 26: f(o'x) =f(x) +flox) + fla2x) + o’ x) + f{ax)
" + (o’ x) + f{afx)

= i (A X" +A (ax)* + A, (@’x) +A, (%)

7 A0 XA (0 0+ A 0 x)
= i A X 1+ (00 + (@) + () + (o) + (o) + (o))
=AX (N +AX(T)+A,,x"*(7)
=7 (A, +A X HA, x)

n=7
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