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Daily Practice Problems

PRIVATE LIMITED Target IIT JEE 2010
CLASS : XIII (VXYZ) Dpp on Complex Number (After 15t Lecture) DPP. NO.- 1
$Q.1 The sequence S =i+ 2i%>+3i3+........ upto 100 terms simplifies to where i= /1 :

(A*) 50 (1-1) (B) 251 (C) 25(1+1) (D) 100 (1-1)
$Q.2 If z+z3=0 then which of the following must be true on the complex plane?
(A)Re(z)<0 (B*)Re(z)=0 (C©)Im(z)=0 (D) z* =

[Hint: z(1+2z>)=0 = z=0or z2=i> = z=0 or z=+i = Re(z)=0] [13th (25-9-2005)]

Q.3 Number of integral values of n for which the quantity (n +1i)* where i =— 1, is an integer is
(A)1 (B)2 (C*3 (D)4

[Sol. (n+i)*=n*+4n% +6n%2+4ni’ +i* [12th, 06-01-2008]

=n*-6n?+ 1 +i(4n3 - 4n)
for this to be integer
4n3 —4n =4n(n”>- 1) must be zero
= n=0 or n=+1 = 3values= (O)]

$Q.4 Leti= ,/_1.The product of the real part of the roots of z2—z=5-5i is
(A)-25 (B*)-6 -5 (D)25

[Hint: rootsare3—1 and —2 +1 = - 6]

Q.5 There is only one way to choose real numbers M and N such that when the polynomial
5x*+4x3 + 3x% + Mx + N is divided by the polynomial x?+ 1, the remainder is 0. If M and N assume
these unique values, then M — N is
(A)-6 B)-2 (C*)6 (D)2

[Sol. LetP(x)=>5x*+4x3+3x2+Mx+N [12th & 13t 15-10-2006]
letQ(x)=x%+1
if the quotientis Q
then P(x) = Q(x2+ 1)
if x=1 then P@G)=0
if x=—1 then P(-1)=0
hence 5-41-3+Mi+N=0
hence N+Mi=-2+4i

N=-2; M=4
M-N=6 Ans. ]

$Q.6 In the quadratic equation x>+ (p +iq) x + 31 =0, p & q are real. If the sum of the squares of the roots
is 8 then
(A)p=3,q9q=-1 (B)p=-3,9q=-1 (C¥) p=%3, q=+1 (D) p=-3, q=1

[Hint: o+ p=—(p+iq); af =3i

Given: o? + B>=8

(o +B)?-20p =8

(p+iq)%—6i=8

p’-q*+i2pq—-6)=8 = p>’—g*=8andpq=3
= p=3&q=1orp =-3andq=1 ]
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Q.7

[Sol.

Q.8

[Hint:

Q.9

[Hint :

Q.10

[Sol.

$Q.11

Q.12

[Sol.

The complex number z satisfying z+1z1= 1+ 7i then the value of |z equals
(A*) 625 (B) 169 (C) 49 (D)25
Z=X+1y [11th, 16-11-2008, P-2]

X+iy+ x> +y? =1+7i
X+ 1[x2+y2 =1 (1)

and y=7 - (2)

X+ 4x*+49 =1
x2+49=1+x2-2x

2x =—48

x=-24

|z >=x>+y?>=625 Ans. |

The figure formed by four points 1 +0i; —1+0i; 3+4i1 & 25 T the argand plane is :
1

(A) aparallelogram but not a rectangle (B) atrapezium which is not equilateral
(C*) acyclic quadrilateral (D) none of these
(34 A (34
V5 .
¥ 0 25 ; Note that opposite angles are supplementary |
0 NS 0
(71})) (1,0)

If z= (3 +7i) (p + iq) where p, g € I - {0}, is purely imaginary then minimum value of | z I> is

(A0 (B)58 ©) —&— (D*) 3364

z=(@3p-7q) +i(3q +7p)
for purely imaginary 3p=7q=p=7o0rq=3 (forleast value)
|zl =13 + 7il Ip + iql = 1zI> = 58(p*> + q*) = 58[7* + 9] =58> = (D) ]

Number of values of z (real or complex) simultaneously satisfying the system of equations

l+z+22+23+ ... +7z7=0 and l1+z+722+723+......... +z83=0 is
(A1 (B)2 ©3 (D)4
1-z8=0; 1-2z"=0 = zZ%=1orz'8=1
since one is extraneous root z=— 1 is the common root. |
x=-3 y-3
It 31 + 3 =iwherex,y e Rthen

(A)x=2&y=-8 B*)x=-2&y=8 (O)x=-2&y=-6 (D)x=2&y=8

Number of complex numbers z satisfying 7> =7 is

(A)1 (B)2 ©4 (D*)5
z=0;z=*x1;z=%1i;
=7 =1zP=1Zl=lzl

note that z" = | z | has n + 2 solutions

hence lzl=0 or Iz?P=1

4

agan z'=zz =1z’=1 =  z*=1 =  total number of roots are 5
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Note that the equation z"= Z will have (n + 2) solutions. ]

Q.13 If x =913 91® 9127 ad inf o0
y =413 4719 4177 ad inf and  z=) (1+i)"
then , the argument of the complex number w= x+yz is r=l

-1 ﬂ * -1 Q 4[1)
(A)O (B) T —tan 3 (C*) —tan 3 (D) —tan \/5

1
[Sol. x=93 927" =93 =92 =3

1
- _ 1 | 1 1+i 1
ST = S IS ESER
‘ § 1 A+ Tasiy T T

1+1

V2
Let ®=x+yz = 3-42i (4" quad.) = Arg ® = — tan™! (T = (O)]

$Q.14 Letz=9+bi where bis non zero real and i> =— 1. If the imaginary part of z> and z* are equal, then b

equals
(A) 261 (B*)225 (©) 125 (D) 361
[Sol. z2=81-b?+18bi [13th, 05-08-2007]  [15tdpp of complex no.]

73 =729 + 243bi — 27b% - b3i
hence 243b-b3=18b and
243 -b%=18
b2 =225 Ans. ]

One or more than one is/are correct:

$Q.15 If the expression (1 +1ir)? is of the form of s(1 +1i) for some real 's' where 'r'is also real andi = /-1,
then the value of 't' can be

A cotE B* C* tan1 D* tans—n
(A) cotg (B¥) secm (C¥) tan = (D¥) tan 2

[Sol. Wehave (1 +ri)>=s(1+i) [13th,04-10-2009, P-1]
1 +3ri+3r2i2+ 33 =s(1 +1) [12th,22-06-2008]
1-3r2+iBr-r)=s+si = 1-3r2=s=3r-13
Hence 1-3r2=3r-r1°
= P-3rr-3r+1=0 = @+1D)-3rc+1)=0 = T+ DE*+1-r-3r)=0
. r=—1 or r-4r+1=0

L 4x416-4 44243

2 2

r=2+\/§ or 2—\/5 = B, C, D]
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CLASS : XIII (VXYZ) Dpp on Complex Number (After 2"? Lecture) DPP. NO.-2
imaginary

$Q.1

[Sol.

$Q.2

[Sol.

Q.3

$Q.4

[Sol.

axis
The digram shows several numbers in the complex plane. The circle is
the unit circle centered at the origin. One of these numbers is the reciprocal ﬁ \

of F, which is

WA BB NP
(CHC (D)D

F

Let Fasa+bi, a,be R ]§ /.%

where we see from the diagram that a, b>0 and a? + b>> 1 (as F lies outside the unit circle)
] 1 a—bi a b

Since a = =

a+bi a’+b?>  a’+b®  a’+b? &

(real part + ve and imaginary part — ve and both less than unity)

we see that the reciprocal of Fis in IV quadrant, since the real part is positive and the imaginary part is
negative. Also, the magnitude of the reciprocal is

1
! JaZ+(-b)* = T <!

a’+b?
Thus the only possibility ispoint C. ] [19-2-2006, 12 & 13th]
Ifz=x+1y& 0= 1= i.Z then ‘ o | =1 implies that, in the complex plane
Z—1
(A) zlies on the imaginary axis (B*) zlies on the real axis
(C) zlies on the unit circle (D) none 0, 1A
M . | | Z_-i_i 1 | . | I b |
W= 7—i wi= 7—il = = Z+1l=1z2-1 (0,-1)4B
= z lies on the perpendicular bisector of the segment joining (0, 1) and (0, — 1) which is x-axis
= zlies on x-axis
= Im (z)isreal |

On the complex plane locus of a point z satisfying the inequality
2<lz-11<3denotes
(A) region between the concentric circles of radii 3 and 1 centered at (1, 0)
(B) region between the concentric circles of radii 3 and 2 centered at (1, 0) excluding the inner and outer

boundaries.

(C) region between the concentric circles of radii 3 and 2 centered at (1, 0) including the inner and outer
boundaries.

(D*) region between the concentric circles of radii 3 and 2 centered at (1, 0) including the inner boundary
and excluding the outer boundary. [12 test (09-10-2005)]

The complex number z satisfies z+1z1=2 + 8i. The value of | z | is

(A) 10 B)13 (C* 17 (D)23

Let z=a+bi.
|z 1% =a% + b2
So, z+1z1=2+8i

a+bi+ (32 4p2 =2+8i
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Q.5

[Sol.

Q.6

[Hint:

Q.7

[Hint :

a+ \a2+p2 =2.b=8

a+ \a?+64 =2
a2+ 64=(2-a)Y=a’—4a+4,
4a=-60,a=-15. Thus, a2+ b?=225+64 =289

1z1= /a2 + b2 = /289 =17 Ans. ]

Let Z,=(@8+i)sin®+ (7+4i)cos® and Z,=(1+8i)sinB + (4 + 7i)cos O are two complex
numbers. If Z,-7Z, =a+ibwhere a,b e R then the largest value of (a+b) V 6 € R, is

(A)75 (B) 100 (C*) 125 (D) 130
Z,=(8sinB+7cosB)+i(sin®+4cos0) [13th,10-08-2008, P-1]
Z,=(sinO+4cosB)+i(8sin6 +4cos0)

ZI=x+iy ) )
hence Z,=y+ix where x =(8sin 0 +7 cos 0) and y = (sin 0 + 4 cos 0)

Z,-Z,=(xy-xy)+i(x*+y)=0 = a=0; b=x>+y?
now, x2+y?=(8sin0 + 7 cos 0)+ (sin O + 4 cos 0)?

=65 sin?0 + 65 cos20 + 120 sin O - cos O

=65+ 60sin 26

hence Zl'Zz‘ =125 Ans.]
max

The locus of z, forarg z=— 7/3 is

(A) same as the locus of z for arg z = 27t/ 3

(B) same as the locus of z forarg z = n/ 3

(C*) the part of the straight line /3 x + y =0with (y<0,x>0)
(D) the part of the straight line /3 x + y =0with (y>0,x<0)

—n/3 ]
y=—\3x
If z, & z, represent adjacent vertices of aregular polygon of n sides with centre at the origin & if
I
S /2 —1 then the value of n is equal to :
Rez,
(A*) 8 (B) 12 (©) 16 (D) 24
0
X=tan—=\/§—l=tan£ Y 21
X 2 8
. 0/2
360 5 X
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$Q.8 If 2,7, are two complex numbers & a,b are two real numbers then, |az, —bz,|* + [bz, +az,|" =
(A @b [+ [oof | B) @+b)|z,[+ [2.f
(© (2=07) [Jo + ]2 (%) (a7+0%) 2 + 2]

Q.9 5compex The value of e(CiS(—i)—CiS(i)) is equal to
(A0 (B)1—e (C)e—é (D*) e 1

[Sol. using CiS@=e [13th, 25-01-2009]

22
E:e[e —e }:e[e—e‘l]:ez—l Ans. ]

&Q.10 All real numbers x which satisfy the inequality ‘ 1+4i- TX‘ <5 where i= ,/_1, xe Rare

(A*)[=2, ) (B) (=, 2] (C) [0, ) (D) [-2, 0]
[12th test (29-10-2005)]
[Sol. (1-277+16<25; (1-29-3<0: (4-27(-2-2"<0
2*=4)2*+2)>0 ]

/ 1-i / 1-i / 1+i
Q.11 For Z,= 6 m y Z,= 6 ﬁ WA 6 K which of the following holds good?
3

A) Y12, |2:5 B¥) I Z,*+1Z,1*=1Z,I®
©) YIZP +1Z,F = 1Z51° D) 1Z,1* + 1Z,1* = 1Z,P

1 1 |

1-i fo |[V2]6 -2

[Hint: |z, | = =|—=] =21

Y143
1 1
113% lz,1=2 12 ;1z,1=2 12 hence the result ]

Q.12 Number of real or purely imaginary solution of the equation, z*>+iz—1=0 is:
(A*) zero (B) one (©) two (D) three
[Hint: Let x be the real solution .
= xX’-1+xi=0 = x’-1=0 & x =0 whichis not possible
note that the equation has no purely imaginary root as well. ]

$Q.13 Apoint 'z’ moves on the curve ‘ z—4-31 | =2 in an argand plane. The maximum and minimum values
of | z | are
(A)2,1 B)6,5 ©)4,3 (D*)7,3

[Sol. I(x=-4)+i(y-3)1=2
circle with centre (4, 3) and radius 2 ;

Hence OC =5
Izlmax=5+2=7
lzl . =5-2=3] o
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Q.14 If zisacomplex number satisfying the equation |z +1il+1z—1l=38, on the complex plane then

[Sol.

Q.15

[Sol.

maximum value of | z | is

(A)2 (B*)4 (C) 6 D)8
If Iz+il+1z—il=8, (0.4
[12th, 04-01-2008] %;
P(2)
PF, +PF, =8 Cﬂl)
|z |max =4 = (B) (0, —4) ]

Let z (1 <r<4)be complex numbers suchthat |z | = \/r4+1
and 130z, +202z,+ 152z, + 12 z2,| =kl 2,2, 2.+ 2,2, 2,+ 2,2, 2, + 2,2, 7, .
Then the value of k equals

(A) 2,2, 2,1 B)lz,z,7,I O lzyz, 2,1 (D*)z,z, 7,1

L W B2 Y £Izz 7,2 Ii+i+i+i
We have > T3 T TS| T o 1% 2z, 7, 2 [12th, 06-12-2009, P-2]
Now, z, 7z =2, 2,7, =3, 7,23 =4 and 2,74 =5

60

60
k= | 2,2,2:57, | = 2345 =@=|Z4Z1Z2| Ans.

Note for objective takez, = /252, = /32, =2;2,= /5|

So,
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Dpp on Complex Number (After 3¢ Lecture) DPP. NO.-3

B s

CLASS : XIII (VXYZ)

Q.1 If z, & z, are two non-zero complex numbers such that |z1 +z, | = ‘Zl | + |22 ,then Argz, —Arg z,
isequal to:
A)-m B)—m/2 (C®H0 D) w/2
[Hint: |z, +2,| =zl + 1z,
= \/(rl cos0, +1,cos0,)+i(r, sin®, +1,sin0,) = r, +r,
\/rf +1, +2rr1,c080,—0,) =1, +T, ()I z 2

This is possible only if 6, =6,
= 0, z, and z, are collinear with z, and z, on the same side of the origin
= Argz,=Argz, |

Q.2 LetZbeacomplex number satisfying the equation
(Z3 +3)>=—16 then|Z | has the value equal to

(A) 5172 (B*) 5173 (C) 52/3 (D) 5
[Sol. (Z®+3)2=16i%
7Z3+3=4i or —4i
Z3=-3+4i or -3-4i
|ZPBP=1-3+4il=5
1ZP=5 = | Z =513 ]
_ 4 5
Q3 Ifz,z, z, are 3 distinct complex numbers such that = = ,
|Zz—Z3| |Z3—Z1| |Z1_Z2|
then the value of 2 + 16 + 25 equals
ZZ—Z3 Z3—Z1 Zl—Z2
(A*)0 (B)3 ©4 (D)5
3 4
[Sol. We have = = =k (let) [12th, 20-12-2009, complex]
|22—Z3| |Z3_Z1| |Z1_Z2|
9 16 25 5
= ) = > = —2 = k
|Zz—Z3| |Z3_Z1| |Z1_ZZ|
Now ———— =2 = ? k*(z, -73) (1) [As 1zP=2zZ]
ow | 7 = Zy—23 = Zy—173 slzlF=12%z
1y —1Z3 |
16 , 16 e -
ny ¢ e = k = m— (Z3-7) (2)
25 , 25 ;
lity 7 -2, = k = 5z, =k (z,-2,) e(3)

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

? 10 B (77,4777 -2,) =0 Ans]
Zy—13 Z3—7; Z,—1Zy
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$Q.4 The points representing the complex number z for which|z+517—1z-51>=10 lieon

(A*) astraight line (B) acircle
(C) aparabola (D) the bisector of the line joining (5,0) & (=5,0)
[Hintt (z+5)(z+5) —(z-5)(z-5)=10or 5(z+z) +25+5(z+7z) -25=10
1
2-2x=2 = x=5 = (A) ]
1++/3i
Q5 Ifx= el then the value of the expression, y =x*—x2+ 6x —4, equals
(A")—1+243;i  (B)2-243i (C) 2+ 24/3i (D) none
1++/31
[Sol. X = ;/_l = -’ [12th & 13t 03-12-2006]
y=0-0*- 60’ -4 =@ -0-60’ -4 =50’ -0-4

. 1+iV3
=cl-0-0 -40°-3 =+4| 7, —3=2(1-;3)-3==1+24/3i Ans.]

ZEero
$Q.6 Consider two complex numbers o and [3 as

N2 N2
a+bi a—bi z—1
o= + ,where a,b e RandB:Z—,wherelzI:I,then

a—bi a+bi +1
(A) Both av and [ are purely real (B) Both o and [ are purely imaginary
(C*) avis purely real and [ is purely imaginary (D) 3 is purely real and o is purely imaginary
[Hint: Notethatoo= @ = o isreal [12th test (29-10-2005)]
— z-1 z-1 (z=-D@+D)+@z+)(zZ-1) 2z2z-2
and B+ Po= o= Z+D)(Z+1) = p Y

as zz =lzI>=1(given) |

Q.7  LetZis complex satisfying the equation
72— (3 +i)z+m+2i=0, where m e R. Suppose the equation has a real root.
The additive inverse of non real root, is
(A)1-1 B)1+i1 (C*-1-1 (D)-2
[Sol. Let o be the real root [12th test (29-10-2005)]
-G +ida+m+2i=0
(=30 +m)+i2-a)=0
Lo=2 (real root)
4-6+m=0=>m=2
Product of the roots = 2(1 + 1) with one root as 2
nonrealroot=1+1, addivitveinverseis—1—1 Ans]

Q.8  The minimum value of ‘ 1+z ‘ + | 1-z | where z is a complex number s :

(A*) 2 (B) 3/2 O 1 D) 0
[Hint: distance ofz (1,0) & (-1, 0), will be minimum with z is at 'O’
y<lzl+1+lzl+1=2+21zI=2 wherez=0 ] -10) Ol (1,0)

PRIVATE LIMITED
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Q.9

Q.10

[Hint:

Q.11

[Hint:
Q.12

[Hint:

Q.13

[Hint :

Q.14

[Hint :

334 365
1\/_ 1 \/g
If i=,/-1, then 4+5[——+—J +3(—§+—12 J is equal to

(A) 1-iy3 (B) —1+iy3 (C*) i3 (D) i3
[JEE '99, 2 out of 200]

Let 1z—5+12il <1 and the least and greatest values of | z | are m and n and if [ be the least positive

value of w&>0),then [ is

(A) mTﬂl (B¥)m+n ©)m D)n
1z, =13-1=12=m; |z Igmltest 13+1=14=n

also l:x+§+24; [=26; Hence /=m+n ]

. +1-1 =2 .

The system of equations |Z R 1| R 1} where z1s a complex number has :
ez 2

(A) no solution (B*) exactly one solution e

(C) two distinct solutions (D) infinite solution ,.f" LD
z=1+1i only satisfies both ]

Let C, and C, are concentric circles of radius 1 and 8/3 respectively having céntr%(( 3(;6)5) on the
X:

a2

argand plane. If the complex number z satisfies the inequality, log, [%J >1 then:
Z —_— —

(A*) zlies outside C, but inside C, (B) zlies inside of both C, and C,

(C) zlies outside both of C, and C, (D) none of these

notethat 111z-31-2>0

-3 +2
lz—3-2 < 3 ;put lz=31=t = (Bt-8)(t—-1)<0 =1<1z-31<8/3
= z lies between the two concentric circles ]

Identify the incorrect statement.

(A) no non zero complex number z satisfies the equation, z =—4z

(B) z =z implies that zis purely real

(C) z =—z implies that z is purely imaginary

(D*)if z,, z, are the roots of the quadratic equation az? 4+ bz + ¢ =0 such that Im (z,z,)#0thena, b, ¢
must be real numbers .

(D)If Im (z,z,) #0 = z, and z, are not conjugates of each other. A quadratic equation having complex

roots will have real co-efficients if and only if the roots are conjugates of each other = False]

The equation of the radical axis of the two circles represented by the equations,
‘z 2|—3 and ‘z 2— 31‘—4 on the complex plane is :
(A) 3y+1=0 (B*) 3y—-1=0 C) 2y-1=0 (D) none

square both the sides , use zz=|z |2 and subtract |
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Q.15

[Hint :

Q.16

[Hint :

$Q.17

[Sol.

If z,=—3+5i;2z,="5-3i and z is acomplex number lying on the line segment joining z, & z, then
argzcanbe:

& - ®) - % © % s 09
=2 =052
tand =~ =8> 7
3 T _ 6
tano = g =>0< A
= A/B/C cannot be the answer ] =<tV

]
Givenz=f(x)+1g(x) wheref, g: (0, 1) — (0, 1) are real valued functions then, which of the following
holds good?

i) il
— 1 * — .
(A)z= —ix +1 I+ix B*)z= I+ ix +1 1—ix

il =il
(C)Z_1+ix+1 I+ix (D)Z_l_ix T Cix

1+x . 1+x
+

. e e _ ;
Choice A on simplification gives, Z= 1L o %
forx =0.5; £(0.5) > 1 whichis out of range = A s not correct
) I-x . 1-x
Choice B ; Z=1+X2+11+X2
f(x) & g(x) e (0, 1)ifx e (0, 1) = B is correct
. 1+x 1—-x . )
Choice C; z= S -1 = Cisnot correct;
1+x I1+x
. 1-x 1+x . )
Choice D; z= —+ -1 = Disnotcorrect ]
1+x 1+x
: b bi for a,be R
=— ;z,= - ;zZy=a-bi for a,
z, i z, o z,=a or a

if z, -7, =1 then the centroid of the triangle formed by the points z, , z, , z, in the argand’s plane is
given by

(A¥) % (1+7i) (B)% (1+7i) () % (1-3i) (D) % (1-3i)
a(l+1) b(2—i)
“aT oy ARt s
a(l+i) _ b@-i)
2 5

Sa(1+1)—2b(2—i)=10
(5a—4b—10) +i(5a + 2b) = 0
Sa—4b=10; 5a=-2b

—6b=10 = b=j;

a=-2\73)=73 = a=3l
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Q.18

[Sol.

Q.19

[Sol.

Q.20

[Sol.

Consider the equation 10z> —3iz —k = 0, where z is a complex variable and i> = — 1. Which of the
following statements is True?

(A) For all real positive numbers k, both roots are pure imaginary.

(B*) For negative real numbers k, both roots are pure imaginary.

(C) For all pure imaginary numbers k, both roots are real and irrational.

(D) For all complex numbers k, neither root is real.

3i£4/-9+40k

Use the quadratic formula to obtain z = 50 [19-2-2006, 12t & 13th]
which has discriminant D=-9 +40k. If k=1, then D =31, so (A) is false.
If k is a negative real number, then D is a negative real number, so (B) is true. 1 2 1 1

Ifk =i then D=—9+40i = 16 + 40i + 252 = (4 + 5i)%, and the roots are — + —iand — — — —1,
. 5 5 5 10
so (C) is false.

3
If k=0 (which is a complex number), then the roots are 0 and 0 i,s0 (D) is false. |

7z Z
Number of complex numbers z such that| z =1 and ‘E+; =1is
(A4 B)6 (CH 8 (D) more than 8
Letz=cosx+isinx, x € [0, 21). Then
z Z 12%+Z° |
1= P I =lcos 2x +isin2x + cos 2x —isin 2x | =2 | cos 2x |
hence cos2x=1/2 or cos2x=—-1/2 Alternatively:
If cos2x=1/2, then lzl=1 = Z:;
L8 St n I1n z
Xlz_, X2:_’ X3:_, X4:_ — )
61 6 6 6 hence é+— =1, z=¢"®
Ifcos2x:—§,then z z
i20 , -i20] _
LI S S e
5530 % T 30 T3 T 12cos201=1
Hence there are eight solutions 0= 1 1
z,=cos X, +isinx, k=1,2,....,8 ] cos ) or )

Number of ordered pairs(s) (a, b) of real numbers such that (a +ib)*°*® = a—ib holds good, is

(A) 2008 (B) 2009 (C*) 2010 D)1
Let z=a+ib = z=a-—ib [12th, 04-01-2009]
hence we have 72008 = 7

|z 172008 = |Z|=| z|

121 2227 1] =0

lzl=0 or lzl=1; iflz1=0 = z=0 = 0,0
iflzl=1 7209= 77 =|z2P=1= 2009 values of z = Total =2010 Ans.]
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BANSAL CLASSES

Daily Practice Problems

PRIVATE LIMITED Target IIT JEE 2010
CLASS : XIII (VXYZ) Dpp on Complex Number (After 4" Lecture) DPP. NO.- 4
Q.1  Consider az> + bz +c =0, where a, b, c € R and 4ac > b>.

@) If z, and z, are the roots of the equation given above, then which one of the following complex numbers

is purely real?

(A) 2.z, B) z,z, Oz, -z, (D*) (z,—2z)i
) , N | o . OA
(i1) In the argand's plane, if A is the point representing z,, B is the point representing z, and z = ﬁ then

(A)zis purely real (B) zis purely imaginary

CHlzl=1 (D) AAOB is a scalene triangle.
[Sol.
1] As a, b, ¢ are real number and b? — 4ac < 0

z, and z, are complex conjugates of each other

= z,-2,=2Im.(z)1 = (z,—zpiispurelyreal = D)

(i1) As z, and z, are the complex conjugate of each other = lz, 1=1z,]I
lzl= “ “ 14 7 _ =1 ]

Q.2 Let z be acomplex number having the argument 0, 0 < 0 <7/2 and satisfying the equality | z-31 ‘ =

3. Then cot 0 — ° isequal to :

Z

(A) 1 B) -1 (CH 1 (D) -1

[Hint: z=r(cosO+isinB®) now r=0Asin0=6sin0
0
. . 1 P(z)
z=06sin0 (cos 6 +1sin 0) = 5in® (cosd + isin®) 0,3t
0
o 6
o cos0ISIn0 ot = cot— 2 =i = C] 0
sin® z
1

Q.3 Ifthe complex number z satisfies the condition | z ‘ >3, then the least value of |z + 2 is equal to:

(A) 5/3 (B*) 8/3 (©) 11/3 (D) none of these

N 1 1
SR P i
[Hint : . >zl 7]
1
Z+— >3 l > § ]
Z ljeast 3 3
T T .

Q.4 Given z,= cos[2P j +1 s1n[2P j , then n_lg.} (2,2,25....2,) =

(A1 (B*) —1 (OF (D) —i
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[Hint :

Q.5

[Hint :

Q.6
[Hint:

Q.7

[Sol.

in in in

zp:ezp; z,=¢e?; Z22622 and soon.....
( 11 1 j
1T 2+72+73 ................ +T
Lim 2,z ........... z, = Lime 2 2
n—oo n—oo
in( 172 j in .
=e 1-1/2 =eT=cosm+isinm = -1 ]
The maximum & minimum values of |z +1 ‘ when |z+ 3 ‘ <3 are :
(A*) (5,0) (B) (6,0) © 7,1 D) 5.1
‘ z+3| <3 denotes set of points v
on or inside a circle with centre (— 3, 0) and P
radius 3. ‘ z+1 | denotes the distance of P C A

from A of ‘z +1 ‘min =0 & P (-3,0) CLOJO
lz+1],, = AD ]

If 23+ (3 +2i) z+ (-1 + ia) = 0 has one real root, then the value of 'a' lies in the interval (a € R)
(A)(=2,-1) (B*)(-1,0) © O, D (D) (1,2)
Let z= o be areal root

o+ B +2)a+(-1+ia)=0

(@ +30-1)+i(a+20) =0

o} +30—1=0and o =—a/2

3

a 3a
—g T 1=V
ad+12a+8=0

Let f(a)=a’+12a+38
f(-1)<0 and f(0)>0
hence ae (-1,0) ]

Iflzl=1 and lm—11=1 where z, ® e C, then the largest set of values of
12z—11P+12m—1? equals
(A)[1,9] (B) [2, 6] O [2,12] (D*) [2, 18]

Least distance and greatest distance of any z and ® from

I(z —
|Z|=1 "‘() |OJ—1|—1

1 1 3
the point (—’Oj are — and — respectively. \ /
2 247 //’7<;\\
1V (1 [ 1P 3\ (3) B;i//

7 —— —_—

2 2 2 2
—| +|=] < +lo <|=| 4= 0,00 (1/2.0) /B(1,0
R R i
Hence 2<12z—-11P+120-11P7<18

Alternatively: 2z-1)2z-1)+Qw-1)(2w-1) [12th, 20-12-2009, complkex]

4+1-2(z+2)+4-2(0+ ®) +1
10-2[2 Re z+ 2 Re ]
10-4[Rez+Rew] ]
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Q.8

[Sol.

Q.9

[Hint :

Q.10

[Hint :

Q.11

[Hint :

T 27
IfArg(z+a)=g andArg(z—a)=? ; acR™T ,then
(A) zisindependent of a B)lal=lz+al
. Tc . Tc
(C)z:aC1sg (D*)z:aC1s§

Refer the figure z lies on the point of intersection of the rays from A
and B. AACB is aright angle and OBC is an equilateral triangle

T H H
=0C=a = z=aCis 7 =(D) (-2, 0) 0 B(a, 0) ]
If z,, 2,,z, are the vertices of the A ABC on the complex plane which are also the roots of the equation,
z3 -3 az? + 3 Bz +x =0, then the condition for the A ABC to be equilateral triangle is
(A¥) a2=P (B) o= P2 (©) a2=3p (D) o= 3p2

z,+2,+2, =30; ) 2,2,=3f
If ABC s equilateral Z12 + z% + z§ =22y + 2,2, + 2,7,

(z,+2,+2,)*=3L 2,2,

902 =33=9p=0’=p ]
The locus represented by the equation,
(A) an ellipse with focii (1,0); (=1,0)
(B) one of the family of circles passing through the points of intersection of the circles |z—1|=1 and

lz+1] =1

(C) the radical axis of the circles | z—1 ‘ =1 and | z+1 | =1
(D*) the portion of the real axis between the points (1,0) ; (—1,0) including both.

Z—1‘+‘Z+1|=2iS2

Note that Iz — 11 + |z + 11 denotes the sum of P(z)

the distances of P from F, and F, /' >l\
since Iz, + 11+ 1z, — 11 =2 I
hence locus will not be the ellipse ] 2 !

The points z, =3 + J3iand 2,=2 /3 +6i are given on a complex plane. The complex number lying
on the bisector of the angle formed by the vectors z, and z, is :

(3+2\/§)+\/§+2i
2

(A) z= > (B*) z=5+5i
©C)z=—-1-1i (D) none

. . 1
Note that z, =3 + \/51 lies on the line y = ﬁ x &

z,= 2\/5 + 61 liesonthe liney = \/5 X.Hence z=5+51
will only lie on the bisectorof z, & z, i.e. y=x
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Q.12

[Hint :

Q.13

[Hint :

Q.14

[Sol.

Let z, & z, be non zero complex numbers satisfying the equation, z,> —2z,z, + 2z,> = 0. The
geometrical nature of the triangle whose vertices are the origin and the points representing z, & z, is:
(A*)anisosceles right angled triangle

(B) aright angled triangle which is not isosceles

(C) an equilateral triangle
(D) anisosceles triangle which is not right angled .
z, i Y A(zy)
=7 = 722-272+2=0 = z=1=i
Z, B(z,)
Z, . . .
= Zzlil = 72,=2,%2,1 = 7,—-72,=*7,1
= z,—z, is perpendicular to z, and | 2,-12, | = | z, | ] 0 X

Let P denotes a complex number z on the Argand's plane, and Q denotes a complex number

21z1* CiS (% + 9) where 0 =amp z. If 'O’ is the origin, then the A OPQ s :

(A) 1sosceles but not right angled (B) right angled but not isosceles
(C*) rightisosceles (D) equilateral .
Z,=r1Cis®; Z,= 2 |z|Cis| o+ = 21| cos| 0+ |+isin| 0+ || ¥ Q
P = s L= V2 4)~ 4 4
2 1 ¢ N\x
2 2 2 32 —x?2
T 2r4r—-x M 7X P(2)
84T 2.2r.r 2421 (et
6 X
2 2 O
1:3r 2X = rr=x = x=r ]
2r

On the Argand plane point ' A" denotes a complex number z,. A triangle B
OBQ is made directily similiar to the triangle OAM, where OM =1 as (=)
shown in the figure. If the point B denotes the complex number z,, then
the complex number corresponding to the point'Q'is

z Q) Al)
(A) 2,2, (B) —

Zy

0
(C¥*) % (D) Z, + 7, S — Y
z, Zy
2 Z 6 2 8

—2 ="¢ i ——=1le
I Z2 | I 7z | ..... (1), I Zl | ....(2)
substitute the value of €' from (2) in (1)
z_% nl 2 Z
Izl T2yl 2, = Azl lzyjz, 1> 2 7, A0S
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Q.15 z, &z, are two distinct points in an argand plane. If a | z, | =

az, bz

bz, + —T is a point on the :
(A*) line segment [—2,2] of thereal axis  (B) line segment [—2,2] of the imaginary axis
(C) unit circle ‘z‘ =1 (D) the line withargz=tan~!2.
[Hint: Assuming argz, =6 and argz,=6+0.
az bz alz |e blz,|e®*® . .
1 £ = | 1|i(9+0c) | 2| e = e %+el® =2cosq
bz, az; b|zz|e a|zl|e
az, 1 bz, laz, | alz, |

Alternatively: Let Oc=g; o az, ;Alsolol = Ibzzl = b|ZZ| =1 = o=

1

o
1

= 0c+a=og+a =2Re.() =2 cos o ]

Q.16 When the polynomial 5x* + Mx + N is divided by x? + x + 1 the remainder is 0. The value of
(M +N)isequal to
(A)-3 B)5 (C*) =5 (D) 15
[Sol. Let f(x)=5x>+Mx+N,also x2+x+1=(x-0)(x-®% [19-2-2006, 12t & 13t]
f(W=5+Mw+N=0
f(w)=5+Mw?+N=0
= M=0; N=-5 = M+N=-5 Ans. ]

41 \/Ez \/_—z [z]
Q.17 Ifz:—(1+1) \/_+z 1+\/Ez then ampz equals

(A) 1 B) T (C) 31 (D*) 4

4 4
e go F s o Tisin )| - 2z +1)
[Hint: z= Z{ﬁtcos4+1sm 4)} =_ 2{ﬁ£0084+lsm 4)} __27{\5_”&“_\/;}

1 1
Alternatively: z= —(1 +1)4(\5—+n7)u++(:t_+\/)—j; 7= g(l +i)*- %

0z,
amp.(z)

=4 Ans. ]

lzl= = . 4=2m o4at_T
2—2- = 2T, amp.(z) = +-4—2

One ore more than one is/are correct:
. et z,,Z,, Z, be non-zero complex numbers satisfying the equation z
Q.18 Letz,z,2;b pl b tisfying the equat
Which of the following statement(s) is/are correct? \/_
3 1}

(A*) The complex number having least positive argument is (7 5 -
3

(B*) > Amp(z,) =§

4=iz.

k=1
(C) Centroid of the triangle formed by z, z, and z, is [\/_ 31j

343
(D) Area of triangle formed by z,, z, and z, is T\/_ [12th, 20-12-2009, complex]

@ BANSAL CLASSES Dpp's on Complex Number [19]

PRIVATE LIMITED




[Sol

Q.19

[Sol.

Q.20

[Sol.

We have z* =iz = z° =1 B(z,)

m (ZI)A
i(4k+) T 2 3 , 1 ﬁ 1
= z=¢ 6 (UsingD.M.T.) 2 2 22

Put k=0, 1, 2, we get

Re(Z)
T ey .3n
1— 1— 1—
zl=e6,zz=e6 andz3=e2 Czy)
Clearly triangle formed by z,, z, and z, is equilateral. 0,-1)

3.3

centroid of AABC s (0, 0) and Area (AABC) = 4 ]

If ze C, which of the following relation(s) represents a circle on an Argand diagram?
A)lz-11+lz+11=3 (B¥) (z-3+i)(z-3—i)=5
CH3lz-2+11=7 (D*)1z-31=2

(A)  isobviously ellipse [11th, 27-01-2008]

B) (z-o)(z-o)=5 where a=3—-i; o =3+i

lz—alP=5 = lz—ol=,/5 circle with centre (3, — 1) and radius = /5 = (B) is correct

7 7
(@) lz—-2-0)1= 3 = circle with centre (2, — 1) and radius = 3 = (C) is correct
D) lz-31=2 = circle with centre (3, 0) and radius =2 = (D) is correct]

Letz,, z,, z, be three complex number such that

L7 7
+ + +1=0
Ly 1)Z3 747,

z

|Zl|=|Z2|=|Z3|=1 and

thenlz, + z,+z,|can take the value equal to

1
Given Iz,1=1z,1=lz,1=1 =  z,= etc. [I2th,07-12-2008,P-2]
1
N W
also Z,Z - 7.7 * 7.7 = = (Z1)3 + (Z2)3 + (Z3)3 +2,2,2,=0
223 423 47

(z,+ 2, +2,)[(2))* + (2,)* + (2;)* - Z:ZIZ2 1= -4z,2,2,
2 _
Zzl[(Zzl) —321122] = —4212223
let 2,+2,+2,=2 = 2, +2,+2,=2
2[22 -3>. ZIZZ] =-42,2,7,
73= 3ZZZ1Z2 —4z,2,2,

1 1 1

Z3 — Z122Z3 [3Z(Z_1+Z+ZJ - 4:| — Z1Z223 [3Z (Zl +22 + 23 )_ 4]



2’ =12,2,2, [3 2P _4]

1z P = ‘3|z|2—4‘

2
i > —F
now iflzl> 3

then 1zP=31zP-4

(D)

= lzPB-3lzP+4=0

= 1zP(zI2-1zI(z1-2)-2(zI-2)=0 =
= (z1=2)(zI=2)(zl+))=0 = lzl=2

now ifO<lzl< ﬁ then equation (1) becomes

lzP=4-31z2F

= lzP+3lzP-4=0

= 1zP(zI-D)+41zI(zI-1)+4(zI-1)=0 =

(z1-2)(2P -1z1-2)=0

or | z|=—1 (rejected)

(z1-1)(z +4121+4)=0

lz|=-2 (rejected)
A,B

= (zI-)(zl+2))=0 = lzl=+1 or
hence |zl|={1,2} wherelzl=1z,+z,+z,| =
NOTE: z,=1; z,=1and z; =—1
and z =1; z,=—w and z, = w?
also gives theresult ]
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Daily Practice Problems
PRIVATE LIMITED Target IIT JEE 2010

CLASS : XIII (VXYZ) Dpp on Complex Number (After 5" Lecture) DPP. NO.- 5

Q.1 Arootof unity is acomplex number that is a solution to the equation, z" = 1 for some positive integer 7.
Number of roots of unity that are also the roots of the equation z> + az +b =0, for some integer a and

) BANSAL CLASSES

bis
(A6 (B*)8 ©)9 (D) 10
[Sol. Letois anon real complex root of unity that is also a root of the equation z> + az +b =0, then g will
alsobeitsroot. (lol=1) [13th, 09-03-2008]
Hence o+o =—a

lal=lag+al<lal+lal =2
and b=od=1
Hence we must check those equation for which—2<a<2andb=1

ie. 72+22+1=0; 22+7z+1=0; 22+1=0
72-27+1=0; 72-724+1=0

—1+4-3 1+4/-3

hencerootsare +1,+i ; 5 >

1.e. 8 Ans. |

1 1
Q.2 zisacomplex number such that z+ — =2 cos 3°, then the value of z>°%° + —g55 + 1 is equal to
z z

(A%)0 (B)-1 ©) J3+1 D) 1-.3

1 .
[Sol. Let z=cosO+isin@==¢e; o= cosf—isin®=e [13th test (14-8-2005)]
1
so that z + ; =2cosB (6=3°

1
now 72904+ —5 + 1
z

el 20008 4 ¢ =120006 1 1 =2 cos(2000 0) + 1 =2 cos (6000°) + 1 (as0=3°)

1007 41t
=2 cos 3 + 1 =2cos ? +1=-1+1=0 Ans.]

Q.3 The complex number m satisfying the equation @’ = 8; and lying in the second quadrant on the complex
planeis

3 1
(A*)— 3 +i (B)—§+§i (C)— 243 +i (D) - /3 +2i

T T
- - 1/3 2N+ — 2N+ —
[Hint: m:2-i1’3:2[c0s5+1sm5] =2|cos +isin

St .. 5m
putn=1 = 2| cos-~Hisin== =— /3 +i Ans. ]
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Q4

[Sol.

Q.5

Q.6

[Sol.

Q.7

[Hint:

Q.8

If 22+ 1=./3;

(A) z3is purely real (B) z represents the vertices of a square of side 214
(C) 2% is purely imaginary (D*) z represents the vertices of a square of side 23/,
2n . . 2@
4—_ ; =2| COS—+1SIn—
z 1+ 4/3i 2( 3 3 ) )
74 = 2w? = A, C are not possible

174 1/4
1/4 T .. T 1/4 2n . . 2% 2 2
rootare z = 2 | cos—+isin—[. , =277 cos—+isin— | etc.
1 ( 6 6}’ 2 3 3

a= /21/2 N 21/2 — (23/2)1/2 — 23/4 = (D) ]

The complex number z satisfies the condition

25
z— 7‘ =24 . The maximum distance from the origin

of co-ordinates to the point z is :

(A*) 25 (B) 30 (C) 32 (D) none of these
If the expression x*™+x™+ 1 is divisible by x>+ x +1, then :

(A) mis any odd integer (B) misdivisible by 3

(C*) misnotdivisible by 3 (D) none of these

X2+ xM+ 1 div. by x> +x+ lie. (Xx—0) (x—®?)

= o’™ + ®™ + 1 must be equal to zero

= 1™+ @™+ ()™ = 0 = misnotdivisible by 3 ]

If z,=2+3i,z,=3-2iand z,=— 1 - 2./3 then which of the following is true?

Z3 2372
(A)arg z, =arg z,-7, (B)arg
zy z,-12,
(C*) arg z =2arg z,-7, (D) arg
Note that | Z, [=1 Z, [=1 Zy | = \/E 71(2,3)
Hencez,,z,,z, lies on a circle with centre (0, 0)
A
and r=,/13 asshown 7
7 il" X
Arg2 =2 Arg 2t 7o
now r =2Ar
£ Z3 s 2377 /1 75(3,-2)
z, z,-2, (~1,2V3)z; x2+y2=13
Arg , =2Arg — = O]

If m and n are the smallest positive integers satisfying the relation

m n
. T . T
(ZCIS gj = (4CIS Zj , then (m + n) has the value equal to

(A) 120 (B)96 (C*)72 (D) 60
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[Sol.

Q.9

[Sol.

Q.10

[Sol.

Q.11

[Sol.

maT . . mn nT . . nmu
om-2n | COS——+1S8IN— | = | COS—+1 SIn—
[ 6 6 } [ 4 4 }

for equality m=2n

n7m mTt

1= 6 + 2km kel [13th, 17-02-2008]
put m=2n
ot o (nn - -
1 =3 + 2Kk ; 12/ = 2kT (ignore (—)ve sign)
n = 24k; m =48k; for m, ntobe smallest m+n=72 Ans. ]

If z is a complex number satisfying the equation

Z°+73+1=0.
If this equation has a oot re® with 90° < 6 < 180° then the value of '0'is
(A) 100° (B) 110° (C*)160° (D) 170°
Let Z3=t [12th (27-11-2005)]
hence equation becomes

?+t+1=0 = t=0 or ®

21 o 21 [2mn+2?nji
Z3=cos— +isin— =e¢
3 3
[2mn+23n)i
Z=¢ 3

8n
put m=1 toget0= ? € (90°,180°) =160° Ans.]

Least positive argument of the 4™ root of the complex number 2 —i+/12 is

(A) /6 (B*) 5m/12 (©) Tn/12 D) 11xn/12
74 = 2(1—\5;‘) = 4[%—%] - 4{005(—§j+isin£—§ﬂ

2mn—(7t/3) . . 2mn—(7w/3
7= \E{cos T 4(75/ )+1sm mr 4(11:/ )} [13th, 25-01-2009]

5t) . . (5%
m=1, z= V2 |:COS(E]+ISIH(EJ:| 1

P(z) is the point moving in the Argand's plane satistying arg(z— 1) —arg(z + i) = w then, Pis

(A) areal number, hence lies on the real axis.

(B) an imaginary number, hence lies on the imaginary axis.

(C*) a point on the hypotenuse of the right angled triangle OAB formed by O = (0, 0); A= (1, 0);
B=(0,-1).

(D) a point on an arc of the circle passing through A=(1,0); B=(0,-1).

-1 z—1
amp. (Z—j =T = P isreal = zmoves on the lines joining (0, — 1) and (1, 0) ]

Z+1
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Q.12 Number of ordered pair(s) (z, ®) of the complex numbers z and ® satisfying the system of equations,

22+’ =0and 2°. 0!'!'=1 is:

(A) 7 B) S5 <) 3 (D*) 2
[Hint: (i,1) and (—1, 1)
@ =(-@") = | =[a] =]o]" o [ =]o[" — )
again 2. 0''=1 = |z|5 .|u)|“=1 or |z|15 |0)|33=1 — (2)
from (1)and 2) = lzl=lwl=1
again—(a)”:ﬁ = —(@?’=1 = (@ =-1-=i

= ® =1o0r —1 = W=-1o0ri |

Q.13 pr=a+b0)+c0)2; q=b+c:co+a0)2 and r=c+am+bw? where a, b, c#0and ®is the complex cube
root of unity, then :

(A) p+q+r=a+b+c B)p?>+? +1r2=a’+b%+¢?
(C*) p? + q* + 1> =2(pq + qr + 1p) (D) none of these
[Hint: p+q+r1=a+bo+cw?
b+ cw + aw?
c + am + bw?
hence p+q+r=(a+b+c)(l+w+w?)=0 (D)

= (p+q+1)?=0

I 1 1
= p’+q>+r’=-2pqr [g*‘aﬁL;}

i 1 1 1
—_ + +
2par la+bw+co’® b+co+an’ c+a0)+bc02}

1 1 1
__ + +
= =2par L0 fao+bw’ +¢) olpe’ +ct+an) c+an+ bcoz}

—2pqr 111
T aw+bw’ +c¢

+—+=| = 242 4r2=
o o J 0 ...(2) hencep +q +r°=2(pq+qr+rp)]

A B
Q.14 If Aand B be two complex numbers satisfying B + N 1. Then the two points represented by A and

B and the origin form the vertices of
(A*) an equilateral triangle
(B) an isosceles triangle which is not equilateral
(C) anisosceles triangle which is not right angled
(D) aright angled triangle
[Hint: A2—AB+B2=0 R

A 1 5 5 A
Let —=z;, =>z+—=1lhence z°-z+1=0=>z =—®or -
B z />

= A=-BworA=-Bw?* = IAl=IBI

and  amp (A)—amp (B) =amp (- ®) =amp (- 1) + amp (©) =T + 2?71 ]

@ BANSAL CLASSES Dpp's on Complex Number [26]

PRIVATE LIMITED




Q.15 Onthe complex plane triangles OAP & OQR are similiar and / (OA) = 1.

[Hint:

Alternatively:

Q.16

[Sol.

R(z)

If the points P and Q denotes the complex numbers z, & z, then the

complex number 'z' denoted by the point R is given by :

(A%) 2, 7, (B) =L
Zy

zZ, +z, 0

Q(zy)

P(z)

C) 2 (D) 1= 5
z, Zy

or

OA

AT, 0)

OR
0Q

or OR = |7, |z (OA = 1)

Also ZROA = ZROQ + ZQOA 0 + 0 (say argof z))
=0+ 0 = argz, +argz, = arg(z,z,)

Hence complex number corresponding to the point R is z, z,

= OR-0A = 0Q-OP

Z VA
—=—26
Izl = |z,

i0

(1)

2008
If 1,a,a,.... s Olygpg ArE (2009)™ roots of unity, then the value of Z r (0 +0yp09_;)

r=1
(D*)—-2009
+ 2008(0t,y05 + Q)
+2(0, + Olypy) + 1(0 +
(writing in reverse order)
[12th, 20-12-2009, complex]

(A) 2009
Let
Also

(B) 2008 ©0
S = 1(0 + Ouyp00) + 2(0L + yy7) + 3(0Ly + Oyp06) +
S =2008(0tyq + Oy) + 2007(0Ly + Oypy) +

2008 2008)
On adding (1) and (2), we get

2S =2009[2(0t; + 0y + 0tz +.......... Q008 )]
2S=2009[2(1+ 0 + 0, + 003 +........

Zero

Hence S =-2009 Ans.

Note that (o, and a,,.), (o, and o), (0; and 0, .),
are conjugate of each other.]

equals

(1)
...(2)

........... » (004 @and O (0s)

15
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Paragraph for question nos. 17 to 19
4z —5i
2z+1

Q.17 Thelocus of z, when w is a real number other than 2, is
(A) a point circle

For the complex number w =

5 5
(B) a straight line with slope — ) and y-intercept 1

5 5
(C*) a straight line with slope 5 and y-intercept 1

(D) astraight line passing through the origin
Q.18 Thelocus of z, when w is a purely imaginary number is

(A) acircle with centre [% ,— %J passing through origin.

5
, gj passing through origin.

S

(B*) acircle with centre (—

1 5
(C) acircle with centre (Z’ - gj and radius

(D) any other circle

Q.19 Thelocusof z, when|w|=11s

51
(A) acircle with centre 34 and radius )
o 1.5 -
(B) a circle with centre 43 and radius )
o 51 -
(C) a circle with centre 3’ 4 and radius )
(D*) any other circle
[Hint:
. 4z —5i
@ W= (W#2z) [13th, 23-11-2008]
2z+1

if wisrealthen w=w
4z+51 _ 4z-5i
2z +1 2z+1
f %/_/

w w

W =

(4z+51)(2z+1)=(4z-51) (22 +1)
8272+4z2+10zi+51=8272+4z-10zi-5i
4(z-2)-10i(z+72)—-10i =0
8iy—20ix—-10i=0

4y -10x-5=0 = 10x-4y+5=0

PRIVATE LIMITED
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(i)

Q.20

Q.21

Q.22

[Sol.

@

(i)

(iii)

If wis purely imaginary then

w+w=0

4z -5i N 4z +5i _

2z+1  2z+1
(4z+51)2z+1)+(4z-51)2z+1)=0
simplifying 162Z+4(z+2)+10i(z—2) =0

16(x% +y?)+8x—20y =0

2 2 X 5
X“+y" +———y=0
YooY ]

Paragraph for question nos. 20 to 22
Let A, B, C be three sets of complex numbers as defined below.
IS 1}

z+1

A={z:1z+11<2+Re(z)}, B={z:1z-11>1} and C:{Z:

The number of point(s) having integral coordinates in the region ANB N C is
(A)4 (B*)5 )6 (D) 10

The area of region bounded by ANB N C is
(A%) 24/3 (B) /3 (©) 443 (D)2

The real part of the complex number in the region AN B N C and having maximum amplitude is

-3 1

(A)-1 (B*) —- ©) 5 (D)-2
For A,lz+11<2+Re(z) [12th,20-12-2009, complex]
= (X +1)? +y? <4 +4x + x>
= y2<3+2x

3
=  y2<2 LR (1)
ForB, Iz-112>21
= x=12+y>>1 .. (2)

ForC, lz—1P2>1z+1?
= z-DH(z-1)=2@+1)(z+1)

= (zZ-Z-z+1)2(zZ2+Z+z2+1)
= z+z <0
Le. x<o0 L. 3)

(-1,0), (-1, 1), (-1,-1),(0,0), (0,1), (0,—1) but z=— 1 is not in the domain in set C
Total number of point(s) having integral coordinates in the region ANB N Cis 6.

0
. 3
Required area = 2 _[ 2(X + 5] dx = 24/3(square units)
53

2

-3 .
Clearly z= Y +10 is the complex number in the region AN B N C and having maximum amplitude.

-3
Re(z) = 5 ]
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BANSAL CLASSES

Daily Practice Problems
PRIVATE LIMITED Target IIT JEE 2010

CLASS : XIII (VXYZ) Dpp on Complex Number (After 6" Lecture) DPP. NO.- 6

Q.1

[Hint:

Q.2

[Sol.

Q.3

Q4

If the six solutions of Xx° =— 64 are written in the form a + bi, where a and b are real, then the product of
those solutions with a> 0, is

(A*)4 B)8 (©) 16 (D) 64

Use De Moivre's theorem get the product of roots with + ve real part

Cm+Dhrn .. 2m+D=n
7= 2(_1)1/6 =2|COS——+isim———
put m=0 or m=>35 for positive real part to get
z,2,= 4eim6 . e(1175/6)i =42 =4 ]

Number of imaginary complex numbers satisfying the equation, z*>= 727" is

(A)0 (B)1 (C")2 (D)3
72 = 7.0l [12th, 06-01-2008]
73 = |z |2 21—Iz| (1) = |z ] = 21—|z|
hence 77is purely +vereal (asz#0) = zis+ vereal

.2km

hence z:rel 3 k=0,1,2

we therefore need to solve

2
r=2-r = 2=— = r=1
. 2km f
Z=¢ 3
hence z=1,®, ®
but 1 is not imaginary
hence z=w or w? = O]
) z,+ 2z, L4 .
If z, & z, are two complex numbers & if arg — =5 but ‘Zl + Zz‘ # ‘Zl - Zz‘ then the figure
1 2

formed by the points represented by 0,z,,2, &z, +z, is:
(A) aparallelogram but not a rectangle or arhombous

(B) arectangle but not a square

(C*) arhombous but not a square

(D) asquare
If 2 =cos——~ _ +isin————  then Limit (Z).25. 24 ... z)=
n (2n+1) 2n+3) (2n+1) (2n+3) n'— oo n
A cos E visin® (B T iain® () oo +isin (D) cosr 4isin "
( )cos3 +1sm3 ( )cos6 +1sm6 (©) cos 5 +18in 6 (D) cos ) +1sin )
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HETRes)
. 22041 2043
[Hint: z =€ B

QZ“ :elﬂ(fs}(sﬁ} """" +(2n+1 ) 2n+3ﬂ E{(l ! ﬂ in

=23 2/l -66 agn—s0 = (B)]

Q.5  Thestraightline (1 +2i)z+ (2i—1)Zz =10i on the complex plane, has intercept on the imaginary axis
equal to

5 5
(A%)5 B) 5 ©-5 (D)-5
[Hint: putz=iy (1+2)iy-Q2i-1)1y=101
2y+0y=10 = y=35
Note: For x-interceptputz=x +0i = x=5/2

Alternatively: put z4+7 =0 = z=—2 = (1+21)z-zQi-1)=10i
2z=101 = z=>51; y=5 ] [13th Test (24-03-2005)]

Q.6  If cosO+isin6 isarootof the equation x"+a,x"~ Ly azx“‘2+ ...... +a _,x+a =0 thenthe value

n
of > a,cosr® equals (where all coefficient are real)
r=1
(A) O B) 1 (C* -1 (D) none
[Hint: Divide the equation by x" and put x=cos0+1isin0.
Equate real and imaginary part |

Q.7 LetA(z,) and B(z,) represent two complex numbers on the complex plane. Suppose the complex slope

7, —Z
of the line joining A and B is defined as — —2Then the lines / , With complex slope ®, and [, with
2,72
complex slope ®, on the complex plane will be perpendicular to each other if
(A*) 0, +®,=0 B)w, -n,=0 O w,m0,=-1 D)o, m,=1
[Hint:  /, is perpendicular to /, [12th test (29-10-2005)]
2,772
= —_ ispurely imaginary
Z3 - Z4
Z,—2 Z, -7
1=% 7% 0
2,-2,  Z,-7Z,
Z1 - Z2 Z3 - Z4
21—22+Z3—Z4 =0 = O, +0,=0

Note: If /, parallel to , then

Z,7%2, 1,77,

-z, -7

= 0)1:0)2]

N|

Z

3724 3T 4y

Q.8  Iftheequation, z*+az* +a,z> + a;z +a, =0, where a,, a,, a,, a, are real coefficients different from

aj

aa
+ ——* has the value equal to:
a2, a3

(A) 0 (B*) 1 (€) -2 (D) 2

zero has a pure imaginary root then the expression
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[Hint: Let  xi betheroot where x#0 and x € R (asif x =0 satisfies then a, = 0 which contradicts)

xt—a x*i—a,x*+a;xi+a,=0

x4—a2x2+ a,=0 ...(1) and
3 _

a,x’—a;x=0 ...(2)

From equation (2): a,x*—a,;=0 = x*=aya, .(asx # 0)
Putting the value of x? in equation .....(1)
a, a

a
— 2 2 _ didy C e

> +a,=0o0r a5 +a,a; =a,a,a, or o a + o 1 (dividing by a,a,a,)]

a; a; 1 42 2 43

2
a3 385

Q.9  Suppose Ais acomplex number & n € N, such that A"=(A + 1)" =1, then the least value of n is
(A) 3 (B*) 6 © 9 (D) 12
[Hint: Let A=x+iy; Al=1 = x>+y?=1 and

1 3
A+1]l=1 = x+12+y’=1 = x=-Zandy=% > = (A)=0 or o
= (®)"=(1+m)"=(—0?)" = nmustbe even and divisible by 3
Alternatively :
) (A+D)
. . p Q

—1+14/3 1+14/3
N ERNNRR A E

2 2 6=m/3

and nargA =narg(A+1)=argl =2nn o
= argA =arg (A+1)=2n

- -
now let OQ =A+1and OP =A

- -
= OP & 0OQ vectors must be turned a minimum

number of times to coincide with positive x—axis = 6 ]

Q.10 Intercept made by the circle zz + az + a.Z +r =0 on the real axis on complex plane, is

(A) J(o+00)—r B) Ja+a)?-2r (©) Ja+w)?+r (D) J(a+®)* —4r
[Sol.  Points where the circle cuts the x-axisz= Z. [12th (27-11-2005)]
Hence substituting 7 = 7 in the equation of circle

22 +0z+0z+r=0
22+(Oc+ﬁ)z+r=0

AB=1z,-2,1= \(z,+2,)} ~42,2, = J(a+T)>—4r = (D)

Alternatively: putz=x and Z=x to get x>+ & X + 0 x +r=0 which is the same equation]

50 50
Q11 IfZ ;r=1,2,3,..,50are the roots of the equation z (Z)r =0, then the value of z
r=0

r=1 T

1

18

(A) —85 B*) =25 (C) 25 (D) 75
1
[Hint: E= ] + 1 +....+ ,where z,, z,,...., 5, are the roots of the equation 71— 1 =0 other
2, =1 Z,— 250~
than 1.
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ot o (oo
a 2 z,—-1 2 z,-1) 7 2 oz —1

Note that (1% + last) and (2™ + 2™ Jast) will vanish using z =z" and z°' =1
Alternatively: Let  1+z+7>+...... +29=(2-2)(2—-2,)(z - Z,)
differentiate both sides w.r.t. z after taking logarithm on both the sides.

1422432 +..4502% 1 1 +#N Cre 1
= T e . Now put z =
1+z+2%>+...42° z-7, 1-1Z, Z-1Zg P
50-51 { N B }
we set. .
&b 2.51 z,-1 z,-1 zy,—1

1
er—l =-25 Ans. ]

Q.12 Allroots of the equation, (1 +2z)°+2z°=0:
(A) lie on a unit circle with centre at the origin
(B) lie on a unit circle with centre at (- 1, 0)
(C) lie on the vertices of a regular polygon with centre at the origin
(D*) are collinear

i 1 . 2r+1
[Hint; Z=—5(1+1cot n),r=1,2,3,4,5]

Q.13 If z& w are two complex numbers simultaneously satisfying the equations,

z2+w’=0 and z2. w* =1, then:
(A*) zand w both are purely real (B) zis purely real and w is purely imaginary
(C) wispurely real and z is purely imaginarly (D) z and w both are imaginary .

Hnt A=-0 = |z’ = |of = |z = |o® .. [Ans. (1,—1) or (=1, 1)]
1 1 6 1
d z22=— 2= — = (2
an Z 64 = |Z| |0)|4 = |Z| |0)|12 ( )

From (D & 2) lol=1 & |z]=1 = 27 =0® =1

Again z° = 0'° — (3) and z°.@'? =1

H=— =00 (from3) = (08)° @ =1 = (@ =1
o)

= ow=1or-1 = w=1 or —1

if ®=1 then z2°4+1=0 and 22=1 = z=-1

if w=—1then z2-1=0and z2=1 = z=1
Hence z=1 & w=-1 or z=-1 & w=1]

Q.14 A function f is defined by f (z) = (4 +1)z> + oz +y for all complex numbers z, where o and y are
complex numbers. If f (1) and f (i) are both real then the smallest possible value of | a | + 1yl equals

A1 (B*) 2 (©)2 (D) 22
[Sol. Let wo=a+ib and y=c+id [13th, 25-01-2009]

where a, b, ¢, d € R. We have to minimise \/aZ +b% + \/CZ +d2
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Q.15

[Sol.

Q.16

[Sol.

now f(z)=@+1)z>+z(a+ib)+ (c+id)
f(l)=4+i+a+ib+c+id isreal

or 4+a+c)+i(1 +b+d) isreal

hence b+d+1=0 ... (D)
fG)=—(@+1)+i(a+ib) + (c +id)isreal
f(i)=—4-b+c+i(a+d-1)isreal
a+d=1 ... (2)

from (1) and (2) a-b=2 ... 3)

hence there is no restrictionon 'c'. Letc =0

hence |al+1yl= a2 1 p2 +4/d?
= J4+42ab+1dl 2 J4+2ab = 2

withequalityif d=0;a=1andb=-1 = B) ]

Given f (z) = the real part of a complex number z. For example, f (3 —4i)=3.1fae N,n e N then the
6a
value of z log,

> f((1+iﬁ)“)

(A) 18a% + 9a (B) 18a*+7a (C) 18a%-3a (D*) 18a>—a
T .. T ! ncT .. N
(1+i\/§)“ = {2£cos§+1sm§ﬂ = zn(cos?+1sm?]

. nm
f ((1 + 1\/§ )n) =real part of z=2" COS? [12th, 04-01-2009]

has the value equal to

+
2 a such term

6a
Z log,
n=1

6a
on cos%‘ - Z:(n+10g2
n=1

=3a(ba+1)—4a=18a2—a Ans.]

COS@D _6aGa+l) (-1-1+0-1-1+0)

Itis given that complex numbers z, and z, satisfy | z, | =2 and |z, | = 3. If the included angle of their

z,+z N
corresponding vectors is 60° then Zl _ : can be expressed as ER where N is natural number then
1722
N equals
(A) 126 (B) 119 (C*) 133 (D) 19
Using cosine rule [12th, 04-01-2009, P-1]

_ 2 2 o
|Z]+Z2|— \/|Zl| +|Zz| 2lzlllzzlcosl20

=J4+9+23 =19

and |Z1—Z2|:\/|Zl *+12z, 1> =217, Il z, lcos 60°

= \4+9-6 = 7
19 4133
7

= 7_ = N =133 Ans. |
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Q.17

[Sol.

Q.18

[Sol.

Let f (x) = x> + ax> + bx + ¢ be a cubic polynomial with real coefficients and all real roots. Also

| f () 1=1where ; = /—1
Statement-1: All 3 roots of f (x) =0 are zero
because
Statement-2: a+b+c=0
(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B*) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for
statement-1.
(C) Statement-1 is true, statement-2 is false.
(D) Statement-1 is false, statement-2 is true.
Let X}> X5, X5 € R be the roots of f (x) =0 [12th, 07-12-2008]
. f(x) = (X=X DX=X,)(X=X;)
£ () =@-x)E—x ) —X;)
@ I=1x, =il Ix, =il Ix;—il=1

\/X12+1 \/x§+1\/x§+1 =1

This is possible only if X, =x,=x,=0
= f(x)=x3 = a=0=b=c = a+b+c=0
(sum of coeftiients zero can not imply that all zero roots) |

All complex numbers 'z' which satisfy the relation |Z— lz+11 | = |Z+ lz—11 | on the complex plane lie on

the

(A) line y =0 or an ellipse with foci (- 1, 0) and (1, 0)

(B) radical axisof thecircles |z—1l=1and lz+11=1
(C)circlex®>+y?=1

(D*) line x =0 or on a line segment joining (-1, 0) to (1, 0)

Given lz—lz+1P=lz+lz-111? [13th, 01-02-2009]

(z—1z+11) (Z=1z+11) = (z+12=11) (z+12—-11)
zZz—-zlz+1-Zlz+11+1z+1F = 2Z+zlz-11+Z1z—11+1z—11
lz+1PF —lz=1P=(z+2)[z=11+1z+1]]
z+D)Z+D)—(z-DZ-D)=(z+Z)[lz—11+Iz+1]]
(zz+2+Z2+1)-(22—2-Z2+1)=(z+Z)[ z—11+1z+1]]
2z+7z)=(z+Z)[lz+11+1z-1]]

(z+Z)fiz+11+12-11-2]=0 ) ——
= either z+7=(0 = zispurelyimaginary
= zliesonyaxis = x=0
or lz+1l+1z-11=2
= zlie on the line segment joining (-1, 0) and (1, 0) = D)]
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One ore more than one is/are correct:

Q.19 LetAand B be two distinct points denoting the complex numbers o and [ respectively. A complex
number z lies between A and B where z # o, z # 3. Which of the following relation(s) hold good?

A la-zl+lz-Bl=lo-PB]I
(B*) 3 a positive real number 't' such that z= (1 —t) ot + t§

z—0 Z—0O z z 1
(C*) = =0 (D#) (& & 1i_g
B-o B-a B B 1
P
lz—al+IB-zl=IB-al = AisTrue [Dpp-6, complex] [13th, 01-02-2009]
Now z=o+t(p-o)
=(1 -t)a + tp where t € (0,1) = Bis True
z—0O z-o -0
again B—ol isreal = B—ol = B-a
-0 z—0
= E_a %—G‘ =0 Ans.
z z 1 z—o z-a O
also g % i =0 ifand only if BS‘(X B?G (1) =0
(z—o) z—-a
= B—a E_a =0 Ans. |
Q.20 Equation of a straight line on the complex plane passing through a point P denoting the complex number
q g piex plan€ p g
o and perpendicular to the vector OP where 'O'is the ori gin can be written as
z—0 z—0
(A) Im(T]=O (B¥) Re( o ]=0 (C) Re(az)=0 D*) oz+0z-210*=0
[Sol. Required line is passing through P(or) and parallel to the vector 0 [12th, 07-12-2008]
Q
hence z=a+ila, Ae R y
Z—0 Q p=io 3
=purely imaginary P(00)
line
z—0 _
= RG(T] =0 = B) (multiply N'and D' by © ) 5 > X
=  Re((z—oa)=0 = Re(za—-lal)=0
-0 z-Q
aso  ——+2==0
o o
a(z—-o)+a(z—a)=0
az+oz-2lalf=0 = (D)
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Q.21

[Hint :

Which of the following represents a point on an argands' plane, equidistant from the roots of the equation
(z+1)*=16z*?

1 1 2
A) (0,0 B (——, Oj C* (—, 0) (D) |0, —j
(A)(0,0) (B) 3 (C*) 3 NG
z+1)* z+1 T .
=16 = —— =2or-2o0ri or —i 175, 2/ Y
z z BA .
! (_z_zij (_1+zij " 0B,
Rootsare 1 ; — 5 5 3 and 5% —1/3'.‘“ 1/3,0 (1; 0)

I,B
(=1/5,-2/5)

s,
. -
~ -

S -
Svees Porioe

| 1
Note that (_5 0) and (1, 0) are equidistant from (g, 0)

and since it lies on the perpendicular bisector of AB, it will
be equidistant from A and B also.

Alternatively: z+11=21z]

z+1)(z+1) =4(zz) .....(1)
This is the equation of circle with centre (1/3, 0) which is equidistant from the root of the equation.]]

Q.22 If zisacomplex number which simultaneously satisfies the equations

[Sol.

Q.23

31z—121=51z-8i|l and |z—-41=1z-8Ithen the Im(z)canbe
(A) 15 (B) 16 (C*) 17 (D*)8
Let z=x+iy [12th, 06-01-2008]
from 2" equation x =6 putin (1)

3l(x=12)+yil=51x+(y-98)il

936 +y?1=25[36+(y—-28)?] (substituting x = 6)

9.36+9y?=25-36+25[y> + 64 — 16y]

16y2—25-16y+36-16+25-64=0

y2—25y +36 + 100 =0

y>—-25y +136=0

(y-1N(y-8=0
then y=17 or y=8 = (©), (D) ]

Letz,,z,, z, are the coordinates of the vertices of the triangle A A, A,. Which of the following statements
are equivalent.

(A*) A, A, A is an equilateral triangle.

(B*) (z, + 0z, + 072,)(z, + 07z, + 0z;) = 0, where wis the cube root of unity.

2,77 L3774 Zl Zl Zl
-, =, D% |2 %2 %3 =0
3 2 1 3 Z2 Z3 Zl
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n—1

Q24 If oy, a,, Oy s oo , o, are the imaginary n®™ roots of unity then the product H(i—ocr)
(where { = /—1 ) can take the value equal to =l
(A*)0 (B*)1 (CH1i (D*)(1+1)
|
[Sol. = R AR R (z—o,_,) [13th,08-03-2009, P-2]
Z_
put z=1
. 0 ifn=4k
“‘1(._a )= -1 |1 if n=4k+1
U /71 | 141 if n=4k+2
= i if n=4k+3

[IMATCH THE COLUNMN]
& Q.25 Match the equation in z, in Column-I with the corresponding values of arg(z) in Column-II.

Column-I Column-IT
(equations in z) (principal value of arg (z) )
A z2-z+1=0 P) - 2m/3
B) zZ’+z+1=0 Q -3
(C©)  222+1+i/3=0 ®R) w3
D) 222+1-43=0 S 2m/3

[Ans. (A) Q,R; (B)P, S; (O)Q,S; (D)P,R]

1+£/3i  1+i/3 1—i/3
7= = or

3
[12th, 07-12-2008, P-2][11th, 27-12-2009, P-2]

Sol. (A
[Sol. (A) 5 5 5
o T
ampz:g or ampz:—g = QR
—1++/3i  —1+i3 —1-iV3
B) Z= = or —_—
2 2 2
27 27
ampz=? or —? = P, S
—1-i4/3
©  222=_1-i\f3 = Z:Tl\/_
2 =w?
Z=W or Z=—W
cos 2—n +isin 2_7t cos -r +isin -r
2= 3 3 or = 3 3
T 27
= ampz=-— > or —~ = Q,S
—1+i+/3
D) 222+1-i/3 =0 = 72 = 21\/_
72=w=w*
7z =w? or —w?
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[9Y)

o —1-i3 1+i/3

(—275) . (—Zn] (nj . (nj

cos| —— |+isin cos| — [+isin| —

3 3 3 3
27 T

amp (z) = 3 or g = P,R]
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Dpp-1

1 4 1
Q.9 Square root of x* + ; -7 (X—;j —6 wherex € R isequalto:

1 1
* X——+2i X———2i
(A*) £ ( N ] (B) + ( N ]
X+ 1 +2i X + 1 2i
(©) % | X+ (D) | X+~
, 1 (1 1 LT
Hint:E= | X=—] +4i| X=— | +42= || X-—[+21| = A]
X X X
Dpp-2
Q.5 If Sisthe set of points in the complex plane such that z(3 + 4i) is areal number then S denotes a
(A)circle (B) hyperbola (C*)line (D) parabola

[Hint: Im(3 +4i)(x +iy)=0
3y+4x=0= (B)]

Dpp-3
Q.3 Leti=,/—1.Define a sequence of complex numberby z, =0,z ., = zi +1i forn = 1. In the complex
plane, how far from the originis z, ,?
(A)1 (B*) 2 ©) 3 (D) V110
[Hint: z5, 2, 2,1, Z 5eveveveees z,,, will have the same value =—1+1 = result
ie. periodicity with period 4 |
Dpp-4
$Q.7 If x=a+Dbi is acomplex number such that x?=3 +4i and x>=2+ 11i wherei= ./_1,then(a + b)
P 1
equal to
(A)2 (B*)3 ©4 (D)5
Sol x_3 2411 3-4i 6+(33-8)i—44i® (6+44)+25i 50+25i y
Dol x="3=%3v4 *3- 4~ o_16? - o9+16 ~ 25 i

[19-2-2006, 12t & 13th]
Q.18 (% + (35/6 )1)3 is an integer where i = /1 . The value of the integer is equal to
(A)24 (B*)-24 (C)-22 (D)-21

3
T .. T
[Sol. [3"(1+ 3i)P=3(1+3if :3-8(COS§+ISHI§] =—24Ans.] [13% 15-10-2006]

Dpp-5
Paragraph of questions nos. 19 to 21

Z —
Consider the two complex numbers z and w such that w = m =a+Dbi, wherea,be R.

PRIVATE LIMITED
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Q.19 If z=CiS 0 then, which of the following does hold good?

A)cos = 22 B sin 6= —
(A eos 0= 1 Bysin0=4 ",
(C¥) (1 + 52)° + (3b)2 = (1 - 4a)’ (D) All of these

Q.20 Which of the following is the value of — g , whenever it exists?

0 1 0 1 )
(A)3tan (5] B) 3 tan (Ej (GE= 3 cot 6 (D*) 3 cot (Ej
Q.21 Which of the following equals | z| ?
(A)Iwl B* @+ 1)2+b%2(C)a2+(b+2)2 D) (a+1)*+(b+1)?
[Sol.
z—1

(19) Considerz=CiSO and a+ib=

z+2

CisO—1 (cos®—1)+isin®  ((cos®—1)+isinO)((cosO+2)—isin6)
T CisB+2 _ (cosB+2)+isin® — (cos0+2)> +sin’ 0

= a+1ib

((cos®—1)(cosB+2)+sin? 8)+i((cos®+2)sin 8- (cos—1)sin 6)
cos® O+4cosB+4+sin’ 0

_ (cos®@+cosB+sin’0-2)+i(3sin®)  cosO-1 L; 3sin@

= i
4cosO+5 4cos0+5 4cosB+5
B cos9—1 b 3sin O ,
= 8% 4c0s6+5° 0 4cos0+5 (1)
1+5a
= 4dacosO+5a=cos0-1 = @a-1)cosO=—(1+5a)or cosO= | 4a w(2)

Also, 4b cos 8 + 5b =3 sin 0.

) _ 4b(1+5a) 4b + 20ab + 5b —20ab
re. 3sinB= —(1_43) +5b= (1—4a)
anpo 2P 3 .
= sin@ = | da or sin 6= | 4a ...(3)

as, sin?0+cos?0=1
9h2 L+ 5a)2
(1-4a)*  (1-4a)?

b 3sin® b  6sin(8/2)cos(6/2) 0
; = —g 2sin2(6/2) =3 cot Ans.

=1 ie. (1+5a)2+9b?=(1-4a) ...(4) Ans.

2

(20) from(1) = =

cos0-1
(21) from (4)
= 2532+ 10a+1+9b2=16a>-8a+1 = 922+ 18a+9b2=0 or a2+2a+b2=0
ie. a’+2a+1+b*’=1 = (a+1)+b>=1
but 1z1>0 lzl=1
hencelz|=1 = (a+1)>+b%2=1z| Ans. ]
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Dpp-1
Q.4 Given i= 4/—1, the value of the sum
1 1 1 1 2 2 2 2
+ + + + + + +
1+i 1-i -1+i -1-i 1+i{ 1-i -1+i -1-i

3 3 3 3 n n n n
+ + + + L + + + 1S
1+i 1-i —=14i -1-i 1+i 1-i —=1+i -1-i’
(A)2n%+2n B)2in?+2in (C)(1+i)n? (D*) none of these
1 1 1 1 (I-D+d+i)) (l=-D+(=1+)) 2 2
[Sol. * =Z_Z-0

+ + = . . . ;
1+ =i —l+i —1-i  (+dd-i) T (l+d=1-i) ~ 27 2
The next four terms of the sum will also give 0, since they are twice the first four terms, and so on, the entire
sum is 0. The correct answer is (D)]

Q.7 Ifapoint P denoting the complex number z moves on the complex plane such that,

Rez‘ |Imz‘ =1 then the locus of z is:
(A*)asquare (B) acircle
(C) two intersecting lines (D) aline
Hint |x| + [yl = 1]
Dpp-2
o I 3+2isinx vi ) "
Q. 1 2isinx [Spurely imaginary then x =
(A) nm £ = (B*)nm & & (©) 207 £ 5 (D) 207 & =
nm * 6 nm nm o nm * 6

Q.12 Let z=1-sina+icos o where o e (0, 7/2), then the modulus and the principal value of the argument
of z are respectively :

(A*) 2 (1-sinat), GJF%) (B) 2 (I1-sina), G-%}
© «12(1+sinoc) , (g"'%j (D) 1[ l+sm0c (___j

[Sol. z=1—-sino+icosa

lzl= \/(I_Sina)2+008206 = {2-2sino = +/2(1—sinq)

[ _cosa § cos /2 +sin o/2 anf T & T,
amp z =tan—| 7y ) = tan cos /2 —sin oy/2 = tan™ 4 2)) a4 2 = (A)]

Dpp-3

T
Q.19 Theregion represented by inequalities ArgZ E ;121<2;Im(z) > 1 in the Argand diagram is given by
2 21— 24 2]

| - VN =

1 1
(A) (B*) ©) (D)
¢ 60° : \'2 60° \'2 60’ \2
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Dpp-4
Q.5 Let A, B, C represent the complex numbers z,, z,, z, respectively on the complex plane. If the
circumcentre of the triangle ABC lies at the origin, then the orthocentre is represented by the complex
number :
(A) z,+2,—2, (B) z,+2,—2;, (C) z3+2,—2
[Hint: Use O, G, C collinear]

) (D*) 2,+2,+ 2,

1 B 1
Q.4 Given that z satisfies z + ; =2cos 13°, find an angle B so that 0 < B < ~ and 72+ Z—2 =2cosB.

2
(A)23° (B)24° (C)25° (D¥) 26°
Dpp-5
Q.1 If ov=e'2" then (11 — ) (11 —02) ...... (11— =
11" -1 111 o 111
A 111’1—1 B* C D
() AT © 10 ST

[Sol. Wehave x"-1=X-1)(x-0)(X-0,)....(x-0_,);note that ais the n'" root of unity

x" -1

<1 =xX-0) (X=0,) ... (x=0_,)

put x=11 we gettheresult ]

a wb 0)20 a b c
QI IfD=|w’b ¢ wa|:D=b c a
oc ®a b c a b

where mis the non real cube root of unity then which of the following does not hold good?

(A) D=0 if(a+b+c)=0anda,b, c all distinct
(B)D’=0 ifa=b=c and (a+b+c) #0
(C*YD=-D’
(D)D=D’

[Hint:On expanding D=D’ ]

x+a)' —(x+p)"

Q.3 If a, B be the roots of the equation u? —2u +2 =0 & if cot® =x+ 1, then

oa-p
(where n € N)isequal to
(A% sinn® B cosnB © sin n® D) cosnd
sin" @ cos" 0 cos" 0 sin" 0

[Hint u’-2u+2=0 = u=1%+i = o=1+1 and B=1-i; also x=cot -1

LH

S [(cot® — 1)+ (1 +1)]" = [(cotd = 1) + 1= 1)]"

; usi =cotO—-1
5 using X = co

_ (cos® +1isin®)" — (cos® —isin®)"  2isinn® _ sinn0

sin" @ 2i C sin"02i  sin"@
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(cos©—isin 6)4

(sin®+icos0)’

(A) cosB—isin6 (B) cos96—isin96 (C) sin96—1icos96 (D*) sinB@—icos©
Q.9 If p>~p+1=0 then the value of p* is (ne I) :

(A*) 1,-1 B) 1 < -1 D) 0
[Hint: p>?~p+1=0 = p=-m or —®>, Hence p™=-1 or 1 ]

50

Q.13 Letz be the root of the equation z° — 1 =0 such that z # 1. Then the value of Yz isequal to
r=15

(A*%) 1 B)1 ©-1 D)0
[Sol. 22-1=0, z#1 [12th, 06-01-2008]

now S=zP+z04274+ .. +2

=zP[1+z+72%+........ + 73]
s 1236 —1]
z—1
but z'5 and z* both are 1
z—1
S = =1 Ans. |
z—1
Dpp-6
2 2 2 2
1 » 1 3 1 w1
Q.1 If z2-2z+ 1 =0 then the value of Z+; Hzlt— | H| 25| e + 27+
z z z
isequal to
(A)24 (B)32 (C*) 48 (D) None
12
[Hint: z=—® or — ®?, also (23 +—3j =4 etc (8 such pairs out of 24)
z

= 32+16=48 ] [12th Test (26-12-2004)]
Q.4 If o & P are imaginary cube roots of unity then o+ " is equal to :

(A%) 2c0s 22 (B) cos AT (C) 2isin 22T (D) isin 22"

3 3 3 3
n 2nm
[Hint: o + " = 2Re[cosz_n+isin2_n] =2 cosT Ans. |
3 3

Q.16 P(z,)), Q(z,), R(z,) and S(z,) are four complex numbers representing the vertices of a rhombus which is
not a square taken in order on the complex plane, then which one of the following hold(s) good?

z,-1, Z,—Z z,-17,
(A*) 7 ispurelyreal (B)yamp — __ #am
z,-z, VP Pz,-2, Pzy-z,
z,—2,4
(C*) ——_ ispurely imaginary (D¥) 1z, -z 1# 12, 2,1

2272 Z Z

[Hint: Obviously diagonals of rhombus are not equal 2
=  Discorrect

6=a=  Biscorrect ] [12th (27-11-2005)] 24 z

3
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Q171f 1,2, 2,, 24, ...... ,z__, bethe n™ roots of unity and ® be a non real complex cube root of unity then

n-1

the product [] (o— z.) canbe equal to
r=1

(A*®)0 B*)1 ) -1 DOH1T+w
[ Hint : X"—=l=x-1)x-2z)X=-2,) ... x=z,_)

x" =1

. =(xX-z)(X=12y) ...... x=z,_ ) put X = ®

X—

. 0 if nis a multiple of 3

1 o" -1 : .

H (w-2z)= = 1 if nisof theformof 3k +1, kel ]

r=1 (O

1+ if nisof theformof 3k+2,kel

Q.6 The number of solutions of the equation z>+z=0 where z is acomplex number, is :
(A) 4 (B) 3 (C*) 2 (D) 1
[Hint: z(z+1)=0 = z=0orz=-1 = (O)]

9, 49, 93
Q.20 If q,,q,, g, are the roots of the equation, x3 + 64 = 0, then the value of the determinant 4, 93 q,
q; 9; 9,
is
(A) 1 (B) 4 (©) 10 (D*) zero
Dpp-2
Q.10 The complex number z=Xx + 17y which satisfy the equation Z_5l_ =1 lie on :
z+5i
(A*) the x-axis (B) the straightline y=5
(C) acircle passing through the origin (D) the y-axis
[Hint: perpendicular bisector of the line segment joining (0, 5) and (0,—35) i.e. x-axis |
Dpp-3
Q.5 Let z,,2,, z, be three distinct complex numbers satisfying |z1 ~1] = |z2 ~1] = |z3 ~1].
If z, +2z,+z,=3then z,,7,, z, must represent the vertices of :
(A*) anequilateral triangle (B) anisosceles triangle which is not equilateral
(C) aright triangle (D) nothing definite can be said .
. . o . z,+2, + 24
[Hint: (1, 0) is equidistant from z,, z,, z; = (1, 0) is circumcentre, also T3 = 1
= (1,0) isalsothe centroid = A] [to be changed]
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Q.18 Ifthe equation, z> + (3 +i)z>—3z—(m+i)=0 where m € R has at least one real root then m can have
the value equal to
(A)lor3 B)2or5 (C)3or5 (D*)1or5
[Sol. If o is areal root then
B +B+)o2-30—(m+i)=0
s od+302-30-m=0
and o’-1=0 = o=1or-1
if a=1= m=1
a=-1 = m=5= (D)]

Dpp-4
Q.19 \/—1—\/—1—1/—1 ....... o isequal to:
(A*) o or o B) —mor —®? (C) 1+ior 1—i (D) —1+ior—1-i

where o is the imaginary cube root of unity and i= /-1

Hnt z=,-1-z = 7Z?4z+1=0 = z=m0oro |

n
Q.1 If ® be a complex n™ root of unity, then Y (ar+b) ®' is equalto:

r=1

1
(a) 2D B) b (cr) 2 (D) none
2 1- o-1

[Hint : Z(ar +b)0™ = a+b)+QRa+b)o+Ba+b)® + ... + (na+b)o"!

r=1

=b(1+®O+® +.euueeen. +0"") +a(l1+20+30%+......... no" 1)
Z€1r0
Now S=1+4+20+30%+ oo ne" !
SO= +O+20%+ oo +(n-1Do" ! +no"
SA-0)=1+0+0°+...cccoennn +0"' —ne"=-n (as@" =1)
Ze1ro
S=—— 5 E= — ¢
To-1_ T o1 ]
Dpp-5
QI If A (r=1,2,3, ... , n) are the vertices of a regular polygon inscribed in a circle of radius R, then
(A A)*+ (A A+ (A A+ + (A A )P =
2
(A) an (B*) 2nR? (C) 4R2cot ZL (D) 2n—-1)R?
n
0 2
[Hint: A, A,= 2Rsin ~ (e = —“j
2 n

0
(AA,)? = 4R?sin - = 2R? (1 -cos 0)
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Hence
L.H.S. = 2R? [(1 —cos0) + (1 —cos20) +...... + (1 - cos(n—1)0) + (1 — cos ne)]

= 2 R? [n—(cos9+cos29+ ...... +cosn9]

27
=2nR? (As cos0+cos20+...... +cosn O vanishes if 6 = T] Hence

L.H.S. = 2R? [(1—cos 0) + (1 - c0s20) +.....+ (1 - cos(n—1) 6) + (I - cos n6)]
= 2 R? [n—(cose+00529+ ...... +cosn9]

2n
=2nR? (As cos®+cos20+...... +cosn0O vanishes if 6 = T]

Q.14 1If z, z,, 4,7, are the vertices of a square in that order, then which of the following do(es) not hold good?

Zl - Z2 . . . Zl - Z3 . . .
(A) is purely imaginary B) is purely imaginary
Zy— Z, Zy, = Z,
(C*) ;1 — % s purely imaginary (D) none of these
37 44
: . 272, o A B
[Hint:ABis | toBC = Zl _ Zz is pure imaginary ) ()
3 2
Z,—1Z,

AC i1s | toBD=

V4

3

—_ is pure imaginary
2 4

—Z
ABislitoCD = =

is purely real = C is incorrect
4

(z4)D
]

C(z3)

Q.15 Given a, B respectively the fifth and the fourth non-real roots of unity, then the value of
I+ (1+B) A+ A+BHA+B) A +ab is
(A*%)0 (B) (1 +a+0a?) (1-p?
(©) (1+0) (1+B+P2) D)1
[Sol. As a is the fifth non-real root of unity
at+od+ o’ +a+1=0
B is the fourth non real root of unity
BP+PB2+B+1=0
Consider (1+ o) (1 +02) (1 +0o*) (1+B) (1 +B?) (1 +p%)
=(l+o+?+0)(1+oH A +B+P>+PBH (1 +PH=0 Ans |

Dpp-4
[Hint :16 % = % = 0A (.. OM=1)
0Q oM
[z, |
OB 2
OQ—aor |z|= . |

Also amp g = amp O%B — amp OA
OA
or ZBOM - ZAOM = ZBOM - ZBOQ (ZAOM=ZB0OQ=6)
Z QOM = amp z

BANSAL GLASSED | umber correspol S @fteqiiiexy ey [48]
Z




Q.19 If o is animaginary cube root of unity, then the value of ,
P+’ +(po+qu?) + (p@*+qw? is :
(A) p’+¢° (B*) 3(p’+q")
©) 3(p’+a)-pqp+q D) 3(P*+q)+pq(p+9

[Sol. X=p+q ; Y=p0+q®* & Z=pw’+q0 = X+Y+Z=0
= X3+Y3+73 =3XYZ
=3(p+q (po+qw?) (pe’+qw) =3(p+qQ(P*-pq+q) =3P’ +q’) ]

Dpp-6

3
N T
1+sm8 [COSg

8
inE+icos®E
Q.1 Theexpression {1+sm8+lcos } =

(A)1 (B -1 (OF! (D) -1

T T 1+ 8 8
[Hint: Put sing +icos§ =z hence LHS = [ N ZJ =78= (singﬂ cosgj

8
3n .. 3®w
= cos?+1s1n? =cos3mt=-1 ]

Q.4 If the equation of the perpendicular bisector of the line joining two complex numbers P (z,) and Q(z,) are
the complex planeis & z+ oz +r =0 then o and r are respectively are

(A)z,—z,and |z, 1> +1z,? (B)z,—z,and |z, |*-1z,I?
(C) Z, -7 and |z, > +1z,? (D*)z,—z,and |z, >~ z,
[Sol. (2-2)(Z~7%))=(2-2,) (Z—Z,) [12¢h Test 16-1-2005]
- 272, — 2,2+ 2,7, =— 272y — L, Z + Z,Z,

UZy~2)+(2y-2)Z +12,P-12,1°=0
or Oz+az+r=0 = a=z,-z,andr=lz P-lz,> ]
Q6 If |z+4‘ <3, ze C, then the greatest and least value of |z+1| are :

A) (7,1 (B) (6,1) (C*) (6,0) (D) none
Hnt (Z+1)=1Z+4)+ )| <1Z+4)1+3;

hence | Z+ 1 <1 Z+41+1-31=6 m‘

1Z+11>0 ] W 0
[Alternative: note that [Z+1| denotes the distance of Z from (—1,0) ]
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