Complex numbers: I[ITJEE Questions

Multiple Choice Questions with ONE Correct Answer

A\
1. The smallest +ve integer # for which (?) =1is:

@ 8 R
(c) 12 (d) None of these.
(1980 - 2 Maks)

The complex numbers z = x + iy which satisfy the

z~-5i )
—_‘=1 lie on
z+5i

equation

(a) the x-axis

(b) the straight liney =5

() the circle passing through the origin

(d) none of these. (1981 - 2 Marks)

A5 D

If z= ~J§-+l + ﬁ—-:- then
2 2 2

(@) R (2=0

0

R ) I, (2)=0
© R @)=

@R @>0,1 (2)<0.
(1982 - 2 Marks)

, 1,@) >0

The inequality |z- 4| < |z - 2| represents the region
given by

) R ()20
© R @>0

(b) R, (2) <0
(d) none of these.
(1982 - 2 Marks)

lfz=1x+iyand W=—"2 then |W]| =1 implis that,
Z=1
in the complex plane :

() zlies on the imaginary axis
(b) z lies on the real axis
(c) zlies on the unit circle

(d) none of these. (1983 - 2 Marks)

The points z,, z,, z,, z, in the complex plane are the
vertices of a parallelogram if and only if
(@) z+z,=2+2 (b) z +zy= 2,42,
€ z+z=2+z (d) none of these.

(1983 - 2 Marks)
Ifa, b, c; u, v, w are complex numbers representing
the vertices of two triangles such that
c=(1-r)a+rbw=(1-r)u+rwhererisacomplex
number, the two triangles :
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10.

11.

12,

13.

14

15.

(a) have the same area
(c) are congruent

(b) are similar
(d) none of these. i
(1985 - 2 Marks)!

If 2, and z, are two non - zero complex numbers such that
|2, +2,|=|z,|+|2,|, then Arg z, - Arg z, is equal to

T

@  ®-5F ©O0
d % @ n (1987 - 2 Marks)
The value of
& 2k . 2nk)
tE.E(sm?—zcos*?—) &
@-1  ®0 (-
(d) i (€) none of these (1987 - 2 Marks)

The complex number sin x + i cos2x and cos x - i sin 2
are conjugate to each other, for

(@ x=nn (b) =0
(b) x=(ntl/2)mn (d) no value of x
(1988 - 2 Marks
Ifw (1) isa cube root of unity and (1 + w)’ = A + Bw then
A and B are respectively
@ 0,1 (b) 1,1 (€ 1,0 (d) -1,1.
(1995 - 2 Marks)
Let zand @ be two non zero complex numbers such that

|z| = |o| and Arg z + Arg @ =7, then z equals

@ o () -0 © o (d) -a.
(1995 - 2 Marks)
I'et» and © be two complex numbers such that |z| <1,

|o| <1and |z +i0| = |z-i5|=2 then z equals

(@ lori (b) ior-i
(¢) lor-1 (d) 7or-1.

(1995 - 2 Marks)
For positive integers n, and n, the values of the expression
(40" +(142)" +(14)" +(1+7)* when i=V-Tis
real if and only if
(@ n=n+1 (b) n,=n,-1
(€) n=n, (d) n,>0,n,>0.

(199 - 2 Marks)
If 0 is an imaginary cube roots of unity, then

(140 - 0% equals




16.

17.

18.

19.

23,

24,
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(a) 128
(©) 128 a?

(b)) -128 @
(d) -128 ©?
(1998 - 2 Marks)

13
The value of the sum ) (i" +i"*'), where i= V-1 equals

@) i ®) i-1 (o) - (d) 0
(1998 - 2 Marks)

. =\3M L =\365
lfi=«f—_1,then4+5[%+i‘/—§] +3(—_-1—+i[:i}' is

2 2 2
equal to
@ 1-i/3 ® -1+i3 © i3 @ -iJ3
(1999 - 2 Marks)
If arg (z) < 0, then arg (~2) -arg (z) =
(@ m (b) -m (€ -n/2  (d) ©/2

(2000 - 2 Marks)

If z, z, z, are complex numbers such that

1 1 ’
|z|= |z2|= |Za|= 1, _+l+4!=1, then |z +2 +123| is
4 Zy Iy
(a) equaltol (b) less than1
(c) greater than3 (d) equal to3
(2000 - 2 Marks)

Letz, and z, be n* roots of unity which subtend a right

angle at the origin, then ‘n" must be of the form

(a) 4k+1 (b) 4k+2 (c) 4k+3 (d) 4k
(2001 - 1 Mark)

The complex number z, z, and z, satisfying

ATh . }—_lﬁ are the vertices of the triangle whichis
iy

(a) of area zero

(b) right angled isosceles

(c) equilateral

(d) obtuse angled isosceles. (2001 - 1 Mark)
Let 0= —-;-+ii2§-. Then the value of

1 1 -1

1 -1-0* o

1 o o
(@ 3w (b) 3w (w-1)
(€) 3u? (d) 3w (1-w)

(2002 - 1 Mark)

For all complex numbers Z,, Z, satistying |Z, | =12 and
|Z, -3 -4i|=5, the minumum value of |Z, - Z,|is

@ o (b) 2 (© 7 (@) 17
(2002 - 1 Mark)
If lzZl=1and 0= £ (where z # -1), then Re (@) is

z+1

27.

29,

3.

Page 2 of 4

1
®) Tlz+1F
NP
lz+ 1"
(2003 - 1 Mark)

(@ 0

z
z+1

(©)

1 ]
|z + 1 ' @

If  (# 1) be a cube root of unity and (1 + ?)"= (1 +w’)’,
then the least positive value of n is
@) 2 ® 3 © 5 @ 6
(2004 - 1 Mark)
PQ and PR are two infinite rays, QAR is an arc. Point
lying in the shaded region excluding the boundary
satisfies
(a) Iz+1!>2:|arg(z+1)|<-g- (-1+32+N2)
Q

(b) lz+1<2:[arg(z+ 1) <—;—

© lz-1>2:|arg(z-1)| <%

((1+¥2+02)
(2005 - 1 Mark)

) Iz-1I<2:|arg(z—1)i<%

The minimum value of |a + bw + cw? |, where, band ¢
are all not equal integers and (© # 1) is a cube of root of
unity, is
(a) 1

© 3

(b) O
1
d 3-
(2005 - 1 Mark)

If x, y, z are real and distinct then

u=x%+ 4? + 972 - byz - 32x - 2xy is always

(a) nonnegative (b) mon positive
(c) =zero (d) none of these.

w-0z

If

i ther: tzhe set of the values of z is

(@ {z:|z|=1] ) {z:z2=7}

(€ {z:z=1} (d) {z:|z] =1,z#1}.
(2006 - 3 Marks)

is purely real wherew =+ i}, f #0and 2 #

A man walks a distance of 3 units from the origin
towards the north-east (N 45°E) direction. From there,
he walks a distance of 4 units towards the north-west
(N 45°W) direction to reach a point P. Then the position
of P in the Argand plane is
(@) 3/t + 4i

© (& + 3i)ein

() (3 - di)en/t
(d) (3 + dile/",
(2007 - 3 Marks)

If | z | =1and z # £1, then all the values of £ 5 lie’
1

on
(@) a line not passing through the origin
(b) |z| =2

(d) the y-axis

(c) the x-axis
(2007 - 3 Marks)




32,

33.
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Muitiple Choice Questions with
ONE or MORE THAN ONE Correct Answer

Ifz; =a+iband z, = ¢ + id are complex number such
that [z, | = |z,| =1and Re (zZ,) = 0, then the pair of
complex numbers w, =a + ic and w, = b + i d satisfies ;
@ Jw| =1 b) |w,| =1
(c) Re(wniw,)=0 (d) none of these.

(1985 - 2 Marks)

Let z, and z, be complex numbers such that z, # z, and

[z,] = |z,|. If z; has positive real part and z, has
z,+2,
negative imaginary part, then z, -z, May be

(a) zero
(c) real and negative

(b) real and positive
(d) none of these,
(1986 - 2 Marks)

i Subjective Problems

34.

35.

39.

40.

41.

42,

. . 2 2
Ifx+iy= I:::z prove that (x* + y*)? =-:—2:—zz

(1978 - 2 Marks)
fx=a+by=an+b z=0af+ bo. where o, B are
complex cube roots of unity show that xyz = a3 + b3

(1979 - 3 Marks)

1

E ress —————mouou
*PreSS (1=cos8)+ 2isin@

in the form A + iB.

(1979 - 3 Marks)
Find the real values of x and y for which the following
equation is satisfied:
(1+1)x~2i L (2-3i)y+i o
3+i 3-i

(1980 - 2 Marks)
Let the complex numbers z,, z, and z, be the vertices of
an equilateral triangle. If z, be the circumcentre of the
triangle, then prove that z% + z% + z% =32§.

(1981 - 2 Marks)
A relation R on the set of complex numbers is defined
by z,Rz, if and only if ZL-22
equivalence relation

is real show that R is an
Zl + 22

(1982 - 2 Marks)

Prove that the complex numbers z,, z, and the origin
form an equilateral triangle only if z% + z% -212;=0
(1983 - 2 Marks)

If1,a,ay ... a,, are the n roots of unity then show
that (1 -a) (1-a).... (1= a,,) =n.
: (1984 - 2 Marks)
It is given that n is an odd integer greater than three,
but 1 is not a multiple of 3. Prove that x* + 22+ xis a
factor of (x + 1) - x - 1
(1985 - 2 Marks)

43.

44,

45,

46.

47.

48,

49,

50.

51.

52,

53.

Show that the area of the triangle on the argand diagram

formed by the complex numbers, z, iz and z + iz is —;»lzfl

(1986 - 2% Marks)

Complex numbers z,, z,, z, are the vertices A, B, C
respectively of an isosceles right angled triangle with
right angle at C show that

(z,-2,)=2(z,-2) (z,-2)
(1986 - 23 Marks)

Let z, = 10 + 6i and z, = 4 + 6i. If z is any complex
number such that the argument of (z - 7))/ (z-2,)is

—},then prove that |z -7 - %i|= 3,2
' (1990 - 4 Marks)
If iz® + 2% - z + i = 0 then show that |z| =1
(1995 - 5 Marks)
Let z and ® be two complex numbers such that |z]=1,
|@w|<1 then show that
|z-0|2<(|z]| - |o])*+ (Arg z ~ Arg 0)?
(1995 - 5 Marks)
Find all non zero complex number z satisfying 7 = iz
(1996 - 3 Marks)

Let z; and 2z, be roots of the equation,
2* + pz+q =0, where the co-efficients p and 4 may be
complex numbers. Let A and B represent z, and z, in the
complex plane. If ZAOB=a =0 and OA = OB, where O
is the origin, prove that p* =4gcos*(a/2).

(1997 - 5 Marks )

o 2kn_ n :
Prove that Z(n-k)cos-—n———i,where n23is an
k=1 :

integer. (1997 - 5 Marks)

Let bz+b7=c, b#0, be a line in the complex plane,
where b is the complex conjugate of b, if a point z, is the
deflection of a point z, through the line, then show that,
c=Fb+2zb

(1997 - 3 Marks)

For complex numbers z and 1w, prove that
|2*|w-]w|?z=z-wifand only if z = wor zip=1.
(1999 - 10 Marks)

Let a complex number o, a # 1 be a root of the equation
7" - 27 - 21+ 1 =0, when p, q are distinct primes. Show
thateither 1 +o+o?+...aM =0or1+a+o?+... +og=0,
but not both together.

(2002 - 5 Marks)

If z, & z, are two complex numbers such that
|2, <1 <|2,| then prove that L2 OO0

: (2003 - 5 Marks)
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55. Prove that there exists no complex number z such that '

56.

|zl<§and Y4z =1 where |a | <2
! (2003 - 5 Marks)

|z-1]= 2 is a circle inscribed in a square whose one

vertex is 2 + i 3 . Find the remaining vertex.
(2005 - 4 Marks)

57.

59.

For complex number z, = x, + iy, and z, = x, + iy}, we

write z, Mz, if x, < x,and y, <Y, Then for all complex
1-z

we have —N0.

numbers z with 1 N z, 112
(1981 - 2 Marks)

If the complex numbers, Z, Z, and Z, represent the
vertices of an equilateral triangle such that | Z, | = |Z, |
=1Z,| thenZ, +Z,+ Z,=0.

(1984 - 1 Mark)

If three complex numbers are in A.P. then they lieon a

circle in the complex plane.
(1985 - 1 Mark)

The cube roots of unity when represented on Argand

diagram form the vertices of an equilateral triangle
(1988 - 1 Mark)

61.

If the expression

{sin(%)+cos(%)+i tan(x)] .

2i i 5)
1+ 15m(2

62

63.

65.

67.

is real, then the set of all possible values of xis .........
(1987 = 3 Marks)

For any two complex numbers z,, z, and any real numbers
aand b, |az, - bz, [ + | bz, + az, =
(1988 - 2 Marks)

If 4 and b are real numbers between 0 and 1 such that
the points z, =a+1,2,=1+bi,z,=0 form an
equilateral triangle, then g = ........ and b = ........

(1989 - 2 Marks)

ABCD is a rhombus. Its diagonals AC and BD intersect
at the point M and satisfy BD = 2AC. If the points D and
M represents the complex numbers 1 + i and 2 - i
respectively, then A represents the complex number .......
(1993 - 3 Marks)

Suppose z,, z,, 2, are the vertices of an equilateral triangle
inscribed in the circle |z| = 2. If z, =1+iy3 then
(1994 - 2 Marks)

The value of the expression 1- (2 - w) (2 - %) + 2 (3 - )
B-0)+..+(n-1).(n- ) (n- o) where ®is an
imaginary cube root of unity, is .....

(1996 - 2 Marks)

Match the following

z#0 is a complex number

COLUMN 1 COLUMN 2

(i) Rez=0 (A) Rez*=0

(if) ArgZz% B) Imz2=0
(C) Rez*=Imz*

(1992 - 2 Marks)

1 (d) 2 (a) 3. () 4. (0 5. (b) 6. (b) 7. (b)

8. (b 9. (d) 10. (d) 11. (b) 12. (d) 13. (c) 14. (d)

15. (d) 16. (b) 17. (c) 18. (a) 20. (d) 21. (c) 22. (b)

2. (b) 24. (a) 25. (b) 26. (a) 27. (a) 28. (a) 29. (d)

1 —cot-g-

. (d) 31. (d) 32 (a,bc) 33 (ad) 3. A= 5rB= 5
2(1+3cos’ 5) 1+ 3cos’ 5

37.3,-1 48. 0+i,§—%i,%§-~%-i ' 56. (1+iy3)i+1,if3,(1+3)-i 57. T 58. T

59. F 60. T 61. 2nmor 2nm + 62. (@+ 1) (|z, ]2+ |z|?

63. 2-y3,2-3 64. 3-%!‘ or lv%i 65. 2,=-2,2,=1-13

66. Ln—1)n(n? +3n+4) 67. (i) — (B), (ii) = (A).

2
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