MORE PRACTICE PAPERSFOR IIT-JEE

ALGEBRA

Complex Numbers

MULTIPLE CHOICE QUESTIONS
Type-—|

Questions having one Correct Answer Only

Note: Indicate your choice of correct answer for each question by writing one of the letters a, b,
¢, d whichever isappropriate.

1. If z=x+iy, Z°=a—ib, then

XY = k(a2=b?), wherek =
a b

(@ 0 (b) 1 (c) 4 (d) 6
2. For any two complex numbersz,, z,and a, b 0 R,
2 2 |azl+bzz|2+|bzl_azz|2:2 2 2 2
@ [z]"+ |z (b) (@ +b)(Iz]" +z)
(© (@ -b) (izf + 2f) (@ 2+ 12
3. If a # lisany nthroot of unity, then
S = 1+30+5a°+.... upto ntermsis equal to

(@ 2n/(1-a) (b) =2n/(1-a) (c) 2n/(1+ ) (d) —2n/(1+a)
61 -3 1
4. If |4 3 -1| = x +iy, then
20 3 i
(@ x=3,y=1 (b) x=1,y=3 (© x=0,y=3 (d x=0,y=0

5. Ifx=a+b,y=aa +bp, z=ap + ba, wherea, B are complex cube roots of unity, thenx’ +y’

+7=

(@) (@ +Db) (b) a’-b’ (c) 3(@°+D) (d) 3(@°-b)
6. If three complex numbers are in arithmetic progression, then they lie on a
(a) circle (b) straightline  (c) parabola (d) ellipse

13
7. Thevalueof thesum ) (i"+i"""), wherei = \/=1, equals
n=1

@) i (b) i-1 © —i @ 0
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If |z—4/7| = 2, then the greatest value of |z] is

(@ v5+1 () V3 © 2 @ 1
If arg (2) <Othenarg (—z) —arg (2) isequal to
@ m (b) —m () —m2 (d) m2
If x, = cos (172") +i sin (172"), then X, X, X, .... tow is
@ O (b) -1 () -2 (d) -3
Thereal value of 0 for which the expression ]-‘""LSG isareal number is
1-2icos6
I I
(a) 2nni§ (b) 2nn+§ () 2nmi+ 174 (d) (2n+m+ 12
The maximum value of |z] when z satisfies the condition z+E =2is
z
(@) v2+43 (b) /3 (€ v3+1 (d v3-1
If 1, a,0,... , 0, arethenroots of unity, thenvalueof (1-a,) (1-a,) ... (1—-a, _))is
equal to
(@ 1 (b) n (c) -1 (d n-1

Let z and z, be nth roots of unity which subtend aright angle at the origin. The n must be of
the form:

(@ 4k+1 (b) 4k+2 () 4k+3 (d) 4k
The curve represented by | =c,where|c|# 1, is
=2
(a) straightline (b) circle (c) ellipse (d) None of these
If x+iy=/(a+ib)/(c+id), thenthe value of X’ + y* is
@ @02/ i) 0 i@ ra?/ @ ?)
© (a?+b%)/(c?+d?) (d) ablcd
If z+ 42 |z+ 1] +i =0, thenvalue of zis
(@ 2+i (b) 2-i () —2+i (d —2-i
For all complex numbersz,, z, satisfying | z, = 12 and | z,— 3 —4i | = 5, the minimum val ue of
|2,-2is
@ o (b 2 (c 7 (d 17
If wisanimaginary cube root of unity, then (1 + w—w’)’ equals
() 128 w (b) —128 w (c) 128 (d) —128 '
If z and z, are two complex numberssuch that |z | = |z,| + |z,—z,|, thenthe value of arg z, —arg
z,is
(@ O (b) 1 (c -1 (d) 2
If zlieson thecircle |z| = 1, then 2/zlies on
(@) aplane (b) astraightline (c) acircle (d) None of these

The points z, z,, z, and z, in the complex plane are the vertices of a parallelogram taken in
order if and only if

(8 z,+2,+2+2,=0 (b) z/z,=2]z,
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© z+z=2+z d z+7,=2+2

If z,, z, and z, are in harmonic progression, then they lieon a

(a) circle (b) straightline  (c) plane (d) ellipse
If zis purely imaginary, then

(@ z=2 (b) z#z

(c) z:% (d) zZz isanegative quantity

For positive integers n,, n, the value of the expression (1 + i)™ + (1 +i%)™ + (1 +i°)2 + (1 +
i")"2, wherei = /-1, isareal number only if
@ n=n,+1 () n,=n,-1 () n,=n, (d n,>0, n,>0

If a, and a, arethe two roots of the equation Z +az+b=0, thentheorigin, a,anda, forman
equilateral triangle if

(@ a=b (b) a®=2b (c) a=3b (d) a=30°

The complex numbers z,, z, and z, satisfying e % are the vertices of atriangle
whichis: 724

(a) of areazero (b) right-angled isosceles

(c) equilatera (d) obtuse —angled isosceles

The area of the triangle formed by the complex numbers z, iz, z+ izin the argand diagram is

(a) %\2\2 (b) |z ©) 2|z} (d) None of these

If the complex numbers z, z,, z, arein A.P, then they lieon a

(a) ellipse (b) straightline  (c) parabola (d) circle

Let o beacomplex number suchthat |a| <1and z, z,, .... be vertices of apolygon such that z,
=1+0a+0a’+...+0“" Then the vertices of the polygon lie within acircle

z- = j-al (b) z—(1-a)|=[1-a]

oo 11 B
a A @ le-al=a

For any two complex numbers z,, z, the value of |z, + g|2 +z,— zzl2 is

2 2 2 2 2 1 2 2
@ (zl+1zD () [zl + [zl © 2@zl +zh) @ 5 (2l +z)

If cosa +cosf+cosy=sina +sinf3+siny=0, thenthevalueof cos3a +cos3 +cos3y
is

@ 0 (b) 3cos(a+f+y)
(c) 3sin(a+pB+y) (d) cos(a+B+y)
Value of the expression (1+—Ir):2 is:
(1-1)
(@ i"* (b) 2i"* (c) i"* (d) 2i"**

The value of [ﬁ (cos(56° 15') +isin(56° 15 )’[]8 is
@ 4i (b) 8i © —16i (d) 161
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Let z, and z, be two non-zero complex numbers such that |z | = |z | and arg (z) + arg (z) = TU
Then z, equals

@ gz (b) -z © z d -2
Forxl,xz,yl,yzDR.If0<xl<x2,y1:y2and21:xl+iyl,22:x2+iy2and25:%(zl+zz),then
z,, z,and z, satisfy:

@ lzl<lzl<lzl ) [z|>Z|>z (©) RZI<RZzI<zl (@ z]=z=z
If z,, z,, z, are complex numberssuch that |z | = |z| = |z,| =
is

(a) equal tol (b) lessthan1 (c) greaterthan3  (d) equal to 3

i+i+i‘ =1,thenz, +2,+2|
4 L Z3

1+i
If z= ﬁ—}l , then the expression 27* — 27 + z + 3 equals

2
(@ 83-i)/2 () B3+i)/2 (c) 3+(i/2) (d) 3-(i/2)
If 1, , " are the three cube roots of unity then for a, b, ¢, d, 0, R, the expression
a+bw+cw’ +duf | .
5 y isequal to
b+aw” +cw+dw
(@ o’ (b) —w © w (d) 1
1,a,a’ ..., a" " aren, nth roots of unity, the value of (g —a) (g—0?) .... (g—a" ") will be
-1 "+1
(@ n (b) 0 © 2 @ %3
. 334 ) 365
Ifi=,-1,then4+5 ﬁ—l+£‘s +3 ﬁ—l+£‘s isequal to
2 2 2 2
(@ 1-i43 () —1+i 3 (©) i3 (d -i V3
If 1, wand o’ are three cube roots of unity, then the roots of the equation (x—1)* -8 =0 are
(@ -1,-1-2w, -1+ 2w’ (b) 3, 1+2w, 1+2w
(©) 3, 2w, 20 (d) None of these
If nis a positive integer but not amultiple of 3and z=—1 +i 4/3, then (7" + 2" 7' + 2
is equal to
@ 3x2° (b) 1 © -1 (d O
Type—IlI

Questions having mor ethan one correct answers.

Note:  Each question in this part, has one or more than one correct answers. For each question,

44,

write the letters a, b, ¢, d corresponding to the correct answers.

If zsatisfies|z+ 1| <|z—2|then w=3z+ 2 + i satisfies

(@) |w+5 <|w-4 (b) Re ﬁ 2001_7‘5 >0

© lw+1+i|<|w-8+il(d) oo+ 1] < -8
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tana —i(sina / 2 +coso / 2)

If 142iSn0/2 is purely imaginary, then a is given by
(@ nmt+ 174 (b) nmt—T174 () 2nm (d) 2nmt+ 174
If z, and z, are non-zero complex numbers such that |z, —z| = |z| + |z, then

(@) z +kz,= 0 for some positive number k

(b) gz, =argz, () zZ,+72,<0 (d) largz —argz|=T

If zsatisfies|z—1| < |z+ 3| then w=2z+ 3 —i satisfies

(@) |w—5-i|<|w+3+i| (b) arg (w—-1) <102

(©) lw-35|<|w+3 (d 1, >iw)>1

wisacuberoot of unity and nisapositive integer satisfying 1 + ' + w™ = 0; then nisof the
type

(& 3m+2 (b) 3m+1 () 3m (d) None of these

The equation whose roots are nth powers of the roots of the equation, X’ —2xcos8 + 1 =0, is
given by

(@) X*—2xcosnb+1=0 (b) X*+2xcosn@+1=0
(c) (x+cosnB)’+sin*nB@=0 (d) (x—cosnB)> +sin"nNB=0
n —_In
If |2 = 1, then ﬁﬂ‘s +ﬁ£k is equal to
1+7 1+z
(@) 2cosn (arg (z/2)) (b) 2cosn (arg (2))
() 2sinn(arg (Z2)) (d) 2sin(arg (2)
The cube roots of —i (i = \/—_1) in terms of w (cube root of unity) are
(@) iw’ (b) i’ (© iw (d) i
If |z, + z* = |z, + |z, then
(@ 22+ =0 (b) ampi=E
Zy 2
VA VA . .
(©) . ispurely real (d) . is purely imaginary
2 2

Let z, z, be two complex numbers represented by points on the circle |zl = 1 and |7 = 2
respectively, then

(@ minjz -z|=1 (b) max.[2z, +z|=4
© |z +i <3 (d) None of these
4

If zisacomplex number and a,, a,, &, b,, b,, b, all are real then, the value of

L L L}
qz+b z az+hb,Z azz+byZ
biz+a, Z b,z+ayzZ bgz+azz| IS

b12+a1 b22+az b32+a3
(@ Iz o (b) 3
(c) (a,a,a,+bb,b)’|Z (d O
If a isacomplex constant such that aZ + z+ @ = 0 hasareal root then
(@ a+a =0 (b a+a =1

() a+ta=-1 (d) The absolute value of thereal root is 1
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If z=x+iyandw= % , then |o| = 1 implies that in the complex plane

(@) zliesonred axis (b) zliesonimaginary axis
(c) zlieson unit circle (d) zliesinsideaunit circle
If one root of the quadratic equation (1 +i) X’ — (7 + 3i) x + (6 + 8i) = 0is 4 — 3i then the other
root must be
(@) 4+3i (b) 1-i (©) 1+i (d) i(@-i)
2+i

The argument of the principal value of the complex number ————— are
4i+(1+i)

(@) tan* (-2) b) ~ta*(2) (o) tan® ﬁ%}l (d) —tan ﬁ%}l

If z,, z, are two complex numbers satisfying the equation AtZ) - 1, then z /z, is a number
which is ama
@ o (b) positiverea  (c) negativereal (d) purely imaginary
If cosa +cosP+cosy=sina+sinB+siny=0, then
(@ cos2a +cos2PB+cos2y=0 (b) sin2a—-sin2pB—-sin2y=0
() cos(B+y)+cos(y+a)+cos(a+p)=0
(d) sin(B-y) +sin(y—a)+sin(a—p)=0
If200592x+1and2005(p:y+%,then
X
1 .

@ X+¥ =2c0s(6-9) (b) xy+ —=2sin(6+¢)

y X Xy

n 1 Xm yn
(¢) X"y'+ ——— =2cos(mB +ng) (d) —+—7 = 2cos(n6-mg)

Xy y X
The points representing the complex number z for which
ﬁz—zk .
arg j——| = — lieon
z+2 3

(a) aparabola (b) anéellipse (c) adtraightline  (d) acircle
If1,a,a,..,a , aethenrootsof unity, thenthevalueof (1+a)) (1+a,)..... (1+a, _)is

(a) alwayszero (b) -1 aways (c) Oif nisodd (d) —lifniseven
If (1+X)"=c,+c x+...+c X', wherenisapositiveinteger, then

n n
@ cl—cs+c5—,—-----=2r”zsin77T (b) cy+c, +cy+ - =2"*2+2““2>’2c037n
n
© c0—02+c4—-----=2”'23in7n (d) None of these
z+1
If ey isapurely imaginary number, then zlieson a
(a) circle (b) circle passing through origin
(c) straightline (d) imaginary axis

sin™ _—1(2—1) , where zisnon real, can be the angle of atriangle if
i

(@ Re@=11,2=1 (b) Re@=11,2=<1
(© Re(®=11_(2=-1 (d Re(=1,1,8=2
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ANSWERS
Type—I

© 2. (b 3. (b 4. (d) 5. (0
(b) 7. (b) 8. (a) 9. (a 10. (b)
@ 12. (¢ 13. (b) 14. (d) 15. (b)
@) 17. (d) 18. (b) 19. (d) 20. (a)
© 22. (o) 23. (b) 24. (a) 25. (d)
© 27. (0 28. (a) 29. (b) 30. (9
© 32. (b) 33. () 34. (d) 35. (d)
(@ 37. (@ 38. (d) 39. (0 40. (¢
© 42. (b) 43. (d) 44. (0),(d) 45. (a),(0), (d)
(@),(0),(d)  47. (b),(0),(d) 48. (a),(b) 49. (a),(d) 50. ()
(@),(b),(c).(d) 52. (a),(b),(d) 53. (a),(b),(c) 54 (d) 55. (0),(0), (d)
@ 57. (0),(d) 58. (a), (b) 59. (a), (d) 60. (a), (c)
@),(© 62. (d) 63. (0),(d) 64. (@),(b),(c) 65. (a),(h)
(b), (©)

HINTS AND SOLUTIONS OF SELECTED QUESTIONS

(x+iy)”® = a—ib O (x+iy)=(a—ib)’

= (®—3ab’) +i (b°-3a’b)
x = a’—3ab’, y=b’-3a’b

O 5—% = @~ 3P b’ + 382 = 4(al— b

S k =4
Hence (c) is the correct answer.
laz, + bz " + oz, —az]" = |az[' +|bz|* + 2 Re (az, bz,) + Ibz[* + |az, -2 Re (bz, az,)
& lzf + b jzf +2abRe(z, 2) + b’ |z + & |,
—2abRe(z 2) [ aandbarerea]
= @ +19) (15 + i)
Hence (b) is the correct answer.
Let z=x+iy. Then
IZ-1=|Z+1 0O |-y +2xy—-1]=xX+y +1
O (K-y-1"+ay=(C+y +1)
O (C-y)=20¢=y) +1+4CY = (C+y) + 2 +y) + 1
O 4=0 0O x=0.
Thus z lies on imaginary axis.
Hence (b) isthe correct answer.
We have
Xy +7

(@+hb)’+ (ao + bB)° + (o + ba)’

a’+b’+3a’h + 3ab” + a’a’ + b’B°+ 3a’ba’p + 3ab’ap’+ a’p’
+b’a®+ 3a” ba B + 3ab” o’

3a’+3b°+3 (@b +ab’) (1+a’p+ap?) [ ad=p=1]
3a’+3b’+3(a’b+ab’) {1+apf (a +P)}

3@ +b’ [ af=1landl+a+B=0]
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Hence (c) isthe correct answer.
Z +Z

Ifz,z,and z,arein A.P, thenz, =

Hencez, z, z, lieon astraight line.
Hence (b) isthe correct answer.

13 13
Y "+ = Y i)
i=1 i=1
- pia-nt ()
= (1+i] = (1+1
‘ )$T SR
= (L+i)i==1+i.
Hence (b) is the correct answer.
|7 = z—ﬂ+ﬂ < Z—i +ﬂ = 2+i
z z z| |z ||

O | <274+4
O (4-1°<5
O |4<+6+1
Hence (@) is the correct answer.

Let argz = —6,where0ispositive.
then ag(—2 = m+0=2n—(11+06)

O ag(-2 = m-6=m+2Z

O ag(—-2 — agz= T

Hence (@) is the correct answer.
Sincel,a,, a,, .. a,_, arethe roots of x"—1=0, hence

n

X'=1 = (x-1) (x—a) (x—a,) ... (x=a,__)

x"-1

0 (x=a) (X=0,) . (x=0__) =

Putting x =1,
o (1-a)@-a,)... (l-a,_)=1+1+... +1+1=n.
Hence (b) isthe correct answer.

Let z=(1)" = (cosO+isin0)"= cos 2 4 jgin 2T
2 n n
- e N
wherer varies from 0 to (n— 1) and each root is unimodular as |€ °| = 1.
j 2kn T
Letz =landz,=e " where(z,—0)=(z,—-0) e2 (given condition)
i@ Ei
or e n =1 e2
: n = 4k

Hence (d) is the correct answer.
Putting z=x+1iy, we have

X+iy+ 42 Ox+1) +iyg+i=0

0 x+iy++2. 0x+D)?+y*{ +i=0

E i.e., Z, isthemid point of thelinejoining z, and z,.
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19.

21.

24.

25.

O x+42[(x+1)*+y]”=0andy+1=0.
: y=—1and
2[(x+1)*+1) =X 0O X+4x+4=0
O (x+2°=0, ie, x=-2
S zEX+HIy==2-1.
Hence (d) is the correct answer.
Let z =x +iy, and z = X, +1iy,

Thenfz| = xf +yf . [z] = {x5+y5 .
2~ 2] = J0q %)% +(y1 ~¥2)?
Then |z| = |z| + |z,—Z]
O Jod+y2) =03 +¥3) =0 —x2)? +(y1 ~¥2)?
O x@+y?+x3 +y5 =2 |08 +y2) G +y5) = XE +X5 ~2x0% + Vi +¥3 ~2y1y,
O X%+, Y, = o +y8) (G +y3)

22,22 23209202 29202 22
O XX +HYI Y2 +2X XY, Y, = X{ X2 +X] Y2 +X5 Vi +Yi Y2

22,22
X1 Y2 +%3 y12—2x1x2y1y2 =0
0 (leZ_XZyl) =0 O X, 2_X2y1:0
o L=Y2 5 g Eﬁ = tan* ﬁﬁ‘s
X1 X2
0 agz = agz,.
Hence (@) is the correct answer.

X1

The given points will form a parallelogram if and only if the midpoint of z, z, is the same as

1 1
the midpoint of z, z,, i.e., 5 (z,+2)= 5 (z,+z) O 2+2,=2+2,
Hence (c) isthe correct answer.

@A+ +@-i)" +@+H)2 +@2 )™

Asi?,i*, i’ ..... areall real. Hence the given expressionisreal if n, > 0and n, > 0.
Hence (d) is the correct answer.
From the given condition

z+z=-a and z2z=h

z,, z, and origin will form an equilateral triangle if

lz| = Iz| = |z,-z)] (D)
Let a=2z-0 B=2z-z ady=0-z,
Then o + B +y=0 (2

sothat @ +B +y = 0. Substitutingin (1),
lal = Bl = IvI=k (say)

ie, aa =BB =vyy =k

Therefore,
k k k 1
—+—+—-—=0 0 —+
a B vy a
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1 1 1
0 —+ -—— =0
4 T p
0 (-7)(3-2)=22 0 (3-2)°=-2%
O (21+Zz)_421% 2,2,=32,2,
O (-a) =& =

Hence (c) isthe cor rect answer.
Letz, z, z arethe points A, B and C. By taking modulus of the given relation

2=zl _ 1.3 _ 1
|lz,-23| 4 4
AC = BC.
Hencetrlangle|5|soscel$ Also,
-2y _ T .. T ‘gi
= cos—-isin—=e
523 3 3

0 (z-2) = (z-2) €"”
Anticlockwise rotation implies that JACB = 173. Hence isosceles triangle is equilateral.
Hence (c) isthe correct answer.

Kk
z=1+a+a+... +ak'1—1 a
1-a
1 ak
O Ep—
% 1-a 1-a
k k
1
ST T I Vo
1-a] fl-a |1-a| [1-a]
0 zlieswithin |z-—> | =_1
1-a] [-4

Hence (c) isthe correct answer.
Sincex, <x, 0 x@+y? < x3+y3 [y, =)

izl < Iz (1)

2= Stz < Szl t el < S+ =
2 2 2 2
0 2l <k -2
From (1) and (2)
lz| < |z| < Iz,

Hence (@) is the correct answer.
Given expression
_ aw>+bw+cuf +d of _ w(b+aw’ +co+d @
2 +cw+dw

b+aw? +cw+dw (b+aw
=W
Hence () isthe correct answer.
1,a,d’ .....a" aretherootsof X'—=1=0
g X'=1 = (x =1) (x=0a) (x=0°) ... (x—a"")
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n_
- S (X=a) (X=07) e (x=0"7
x-1
Putting x = g, we get
n
n- -1
(@-a)(@-0% .....(@—-a"") = 98

Hence () isthe correct answer.

—_1“*@‘5 = 2w,
2
where wis the cube root of unity.

22n+ 2ni|+ 22n - 22n w2n+ 2n i 2n wn + 22n
- 22n (w2n+wn+ l)
3m+1, m Ol
22n O(w)6m+2+(w)3m+l +1t

= {0 +w+1} =0.
Hence (d) is the correct answer.
43. Given|z+1|<|z-2]landw=3z+ 2+
’ W+w = 3z+2+i+3Z+2-i

42. 7=—1+i 3 = 2 ﬁ

Let n

= 3(z+2z)+4 (1)
lz+1f < |z—=2F
O (z+1)(z+1)<(z-2)(z-2)
O z+z <1 ..(2)
From (1) & (2)
w+w-4 <1
3
O W t+tw<7 ..(3)
Option (d) o+ 1|<|w-§|
g lw+ 1P < Jw-8f
O (w+1) (w+1) < (w-8) (wW-8)

O w + <7 whichistruefrom (3)
Option () o+ 1+i|<|w-8+i|
g w+1+if <|w-8+if
O (w+1+i) (W+1-i) < (W—-8+1i) (w—-8-1)
O W +®<7 whichistruefrom (3)

Option (b) Reﬁ ! ‘5 >0

20 -7
1 1

20-7 ¥ 2w-7

O >0
2
O w + w>7 whichisnot true from (3)
Option (a) |w+5|<|w-4]

0 lw+ 5 < [w—4f

O (w+5) (w+5)<(w—-4) (w—4)
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O ® + @ <-1 whichisnot truefrom (3)
Hence(c), (d) arecorrect answers.

48. X'—2xcos8+1=0
O X=cosB£isind

Ifa=cos®+isinBthen=cosB—isinB
Required equation is
X—(@"+B) x+a"B"=0
O X —2xcosnB+1=0
0 (x—cosnB)>+sin°nd =0
Hence (a) and (d) are correct answers.

n _In
+ +

49.1f 4 = 1, ﬁl_fk +§¥‘5
1+z 1+z

_ ﬁz(1+z)lln+§ Z+7Z Iln

z+zz 1 z(1+z)K

n 2 2
ﬁz(1+z)i5 +E z+|Z ’s
z+|z|2 z(1+2)

_ ﬁz(1+z)lln+§ z+1 Ilz

z+1 R\ z(1+z)K

= z”+in = 2cosn (arg 2)
z

Hence (b) is the correct answer.
az+bz ayz+by,Z azz+bgz
53. blz+a12 b22+&22 b32+a32
byz+ay byzt+ta, byz+as
alz+b12 a22+b22 a3Z+b32
= |b(z-17%) by(z-17%) bs(z-|2)| operatingR, -~ R,~Z R,

b z+ay b, z+a, byz+ag

5 a12+b12 a22+b22 a3Z+b32
= (z-12%) |l b, bs
bz b,z byz
azthz ayz+hyz agz+hyz
+ bl b2
a ap as
=0+0 [OperatingR, -~ R (zR,+ Z R)) in second determinant]
=0
Hence (d) is the correct answer.
61. Let Z = X+iy. Then

Z-2 _ (x=2)+iy _ [(x=2) +iy] [(x +2) —iy]
z+2 (x+2)+iy  [(x+2) +iy][(x +2) ~iy]

_ (x=2)(x+2) +y? # [(x +2)y =y(x -2)]
) (x+2)2 +y?
X2 +y? -4 +4iy

(x+2)% +y?
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_Jm 4y 1{(x+2)* +y?} 9

z—Zk
arg i—— = tan
’ E 2+2 No+y? - i (cv2? +yA0
-1 4y m .
= tan *——2— =— (given
oy -4 3(g )
4
0 — y2 - tan— =43
X +y< -4 3

0O X+y- \/_y—4=0

Thisisthe equation of acircle.
Hence (d) is the correct answer.
63. Puttingx =i inthe given expression.
c,+ci+cif+c i+ =1+i)
O (c,—c,*¢C,..)+i(c,—c,+c +..) = (1+i)

. T ..
But 1+i = 42 ﬁcos— + |sm—rjl
V2 4 4

T n
(@+i)" = 2"2 lcos— +isn—
4 4
= o2 ﬁcosE + isinn—nil
4 4
. C—C,*CF.. = 2"2 cos% (D)
and c,—c,+C +...=2"?2 sin%[ (2
which means (a) and (c) are correct Again, adding (1) to the identity
C,+C,+C,+... = 2", weget
n/2 nrt
2(c,tc,tcgt.) = 2% '+ 2 cosT
nTt
C,+C +C+.... = 224202 cos —-
which is option (b)
Hence (a), (b), (c) are correct answers.
65. 21 e p XYL,
i i
x-1
O — +y = red

Then sin'lﬁz_—_l}l =sn"1(y)
|

O -1<y<1
: Reld = x=1, -1<1_(9<1
Hence (b) and (c) are correct answers
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PRACTICE TEST —|
Letz =6+iandz =4-3i. Let zbe acomplex number such that

argﬁz_zl‘s = g; then z satisfies

Z—Z
@ |z-(5-i)| =5 (b) |z=(5+i) =5
(€ lz=(5-i) =5 (d) [z=(5+i)| =5
If n,, n, are positive integers, then (1 +1i)™ + (1 + i)™ + (1 +i°)2 + (1 +i") 2 isarea number
if and only if
(@ n=n,+1 (b) n+1=n,
(© n =n, (d) n, n,areany two positive integers.
The number of solutions of the equation Z + |z = 0, wherezO cis
(a) one (b) two (c) three (d) infinitely many
.In
The smallest positive integer for which ﬁ?k =-1is
=i
(@ 4 (b) 3 (© 2 (d) 1

If acomplex number lies in the third quadrant than its conjugate liesin
(a) firstquadrant  (b) 2nd quadrant (c) 3rd quadrant (d) 4th quadrant
If (a+ib)°=a +ip then (b +ia)°’ isequal to

(@ a-ip (b) B—ia (c) B+ia (d) —a-ip
If zis any non-zero complex number then arg (2) + arg (z) isequal to
(@ O (b) 172 (o m (d) 32

If wisacomplex cuberoot of unity and (1 + w)’ = A+ B wthen Aand B are respectively equal
to

(@ w (b) —w () w* (d) 1
4n+3

> i™ equal to

m=1

(@ i (b) —i (1 (d) -1

If (L+i)z=(1-i) Z thenzis

@ p@A+.pOR (o) pA-)pOR( 7o POR (@ . pOR’

Thevalue of +fi +,/(-i) is
(@ i (b) —i © 2 (d 0

If the vertices of atriangleare—3 + i, 8 + 5i, — 2 — 3i, the modulus of the complex number
representing the centroid of thistriangleis:

(@) 2 (b) 2 (©) 242 (d) 4

If the points represented by complex numbersz=a +if, z, =y +id and z, — z, are collinear
then

(@) ad-Py=0 (b) ad+By=0 () aB-yd=0  (d) aB-yd=0

If z, z, z,, z, represent the vertices of arhombus taken in the anticlockwise order then

@ z-2+2-2=0 (b) z+2,+2+2=0

H—Zp _ T Zy =2y

(d amp. =— =0

(© amp. >
Z3— 2 2 2 —1Z3
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15. Thevalueof theexpression 2 (1+ w) (1+ ) + 3 (2w+ 1) (2w’ + 1) + 4 (3w + 1) (3w’ + 1) +....
+(n+ 1) (nw+ 1) (nw’ + 1), where wis the cube root of unity is:

@ ﬁnm Di n () ﬁnm Di n (© ﬁ”m Di (d) None of these

16. If z=x+ iy satisfiesamp (z— 1) = amp (z + 3i) then the value of (x — 1): yisequal to

@ 2:1 (b) 1:3 (c) —1:3 (d) None of these
2 _-i5m6 2 -6 2 _-isme - : :
17. LetA=—¢e , B=—e , C=—e¢e be three points forming a triangle
Ne] NE 3 p g g
ABC in the argand plane. Then AABC is:
(a) scalene (b) isosceles (c) equilatera (d) None of these

18. If z, z, be two complex numbers representing the points on the circles |z = 1 and |2] =
respectively, then:

(@ max |2z, +z|=4 (b) minjz —-z|=
© |z +Zi >3 (d) None of these
1
19. Thedistances of the roots of the equation |sin ©,| Z* + |sin 6,| Z + |sin 8, z+ |sin 6,| = 3, from
z=0, ae

(@) greater than [sin6 | +|sin 6| +[sinB,| + [sin6,|
(b) lessthan|sin® | +|sin6,| + [sin,| +[sin 6|

(c) lessthan 2/3 (d) greater than 2/3
5 1 2
20. 1f ¥ —x+1=0thenthevaueof » Xn*‘ﬁ is
n=1
(@ 8 (b) 12 (c) 10 (d) 15
21. Iff (q) = gla/n® g2iain® g3’ - &o/n thenvalueof lim f, (10 is
n- o
(@ -1 (b) 1 () —i (d) i
22. TheequationZ’ + 7'+ Z + 7 + z+ 1 = O is satisfied by
1. .43 1 .43
a z==*1 b) z=-1 C) z=x—+i— (d) z=—%xi—
@ (b) @ z=4J+ 2 (@) 2= 5
23. If zisanon real root of (1)"" then Z*° + Z7° + Z* is equal to
(@ 1 (b) -1 (c) 3 (d) O
24. zZz+az+az+b=0whereb [ Rrepresentsareal circle of non zero radiusif
@ [a’>b (b) laf<b () laf=b (d laf<b

25. If zisacomplex number, then
(@) zZ ispurely real but z+ Z isnot (b) z+ Z ispurely real but zz isnot
() z+ Z and zz are both purely real (d) neither z+ Z nor zZZ need be purely real

ANSWERS
Type—|I
1. (a) 2. (d) 3. (d) 4. (0 5. (b)
6. (o) 7. () 8. (a) 9. (d) 10. (b)

11. (0) 12. (b) 13. (a) 14. (a) 15. (a)
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16. (b) 17. (0) 18. (a) 19. (d) 20. ()

21. (d) 22. (b),(©),(d), 23. (b) 24. (a) 25. (c)
SOME HINTS

1. @+D)"+@A=D)"+ (L+0)"2+ (1=i)™

.o o n.. md
2"/2 [reos ™t +isin—S  +Hcos— —isin 0
% 4" 7aH THTa Tl g

n, n,
+ /2 ﬁcos;E +isin—nil +ﬁcos—n—isin—‘;(
4 4 4 4

Mt n, Tt
2”1/2.2cos%+2”2/2.2cosi = redl

6. (b+ia)°=i°(a—ib)’ =i (a—ip)

15. S=21+w(1+w)+302w+1) (2w +1) +4Bw+ 1) (3 + 1)
+..+(+1) (hw+1) (he’ + 1)

(n+1) (nw+ 1) (nw’ + 1)

(n+1)(n*—=n+1)=n’+1

S = Zn3+z 1= gin(n2+1)w2+n,

2 w2 _ 2 g__2 -ine

17. A:ﬁe —ﬁli NE

iﬁﬁ—iA C_ie—sms_iﬁ—ﬁ—i&
3t 2 43 NER I
S [JA—-B|=2, B-C|=2, [C-Al=2
19. Weknow that
Isin6| <1, |[sin6,| <1etc,wehave

sin®,| Z+|sin®,| Z+[sin6,| Z+[sin6,=3

T

n

|2 = Osin®,| Z+ |[sinB,| Z+ |sin®,| z+ |sin 6,
0 z < |sing|| |z + [Isin6,]| [ + [lsin6,llz + [lsing,]
0 3 < |+ +)4+1
S 1+|g+[+ |7 +...0
1 1
O 3<—— 0 1-[4<¢
1-14 3
0 2 > 23 O |z—0|>§.

(27)12 i 22 + (27)25 + (27)41' 22
)2 . 7+ (C1)® + (D)™ 2
Z-1-7=-1

23. Given expression
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10.

PRACTICE TEST -1

. 50
If ﬁg+§‘l = 3®(x+iy) wherex, y 0 R, then thevalues of x and y are:
(@ 0,3 (b) 0,-3 (c) -3,0 (d) 1/2, \/3/2
) s o 1+iz

Ifz(1+a)=b+icanda+b"+cC :1,thenvalueofm is

a+ib a-ib a+ib a-ib
a b 9 d
@ e ® e © 1= @ =2
If wisanon real cube root of unity then the value of

1L 2-w)(2-w)+2. B-w) (3—w) +....... +(-1) (n-w) (- is

2
@ n2(n4—1)2_n+1 (b)ﬁn(n;l)}l —n(© rea (d) non real

3/4
The continued product of the four values of ﬁCOSEH sin—;j{ is

(@ 1 (b) 1+i+/3 (©) 1-i4/3 (d) None of these
If a, B be two complex numbers then |af* + |B[ is equal to
2 2 1 2 2
(@ o+ B[+ o —p (0) 5 (o + P+ o —B)
1 2 2
(© 5 (lo+BI"=a =B (d) None of these
s m,. . T 5m . . 5T . .
Two of thethree values of (-1) arecos§+ISIn§ and cos?+l sm? - Thethird valueis:
Tisns b) cos -isn>"
(a) cos 3 3 (b) cos 3 3
(c -1 (d 1
% m, e
1+cos—+isin—
Value of 8 8Y is
m .. T
}1+cos——|sm—
8 8
(@ 1+i (b) 1—i (© 1 d -1
If zbe acomplex number satisfying Z* + 2 + 27 + z+ 1 = 0 then |7 is equal to
1 1 3
(@ 1 0 5 © 5 @ 5
If X :coszﬂrﬂsinz—]rT , thenvalueof x. X,. X, ..... @ is

@ 0 b) 1 © T d) -1
If i = \/-1 and nisapositive integer, value of

in+in+4+in+2+in+3is

@ 1 (b) i © i’ (d) o
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If Z* =i, then value of zwill be

a) 1 b) i 0 cost+isnt  (d cosZ —isin>
(a) (b) (©) 3 3 (d) 8 8

If a isanon real fourth root of unity and n 0 N, then the value of o™ + a*? + a*is:
(@ 0 (b) -1 (1 (d) 3

ABCD is a square, vertices being taken in the anticlockwise sense. If A represents the com-
plex number z and the intersection of the diagonalsis the origin then
() B representsthe complex numberiz (b) B representsthe complex number iz
(c) D representsthe complex number iz (d) D represents the complex number iz
The locus of zwhich satisfies the inequality
log,, [z—1]>log,, |z—i| is given by
(8 x+y<0 (b) x+y>0 (c) x-y>0 (d) x-y<0
If theroots of Z* +iZ + 2i = O represent the vertices of a/A ABC in the Argand plane then the
area of thetriangleis

@ ¥ ) 27 © 2 @ 1

If z, and z, are any two complex numbers, then

n+\ -3 | +|z —\2¥ -23 | isequal to

@ [z +z] (b) |z,-z)] © lz,+z|-lz,-z| (d) |z, +z|+ |z -Z]
If f(n) =i"+i™, wherei = /-1 and nisan integer, then the total number of distinct values of
f(n) is
(@ 1 (b) 2 (c) 3 (d) 4
The number whose multiplicative inverseis (/3 + 4i) /19, will be
(@) 4-iy3 (b) 4+iy3 (c) 3 -4 (d) V3 +4i
The value of S sin2le iCOSZTk}l'

e value 0 T — K is

=t 11 11

(@ O (b) i (c) —i (d) -1

If a, B, y are the roots of x> —3x* + 3x + 7 = 0 and w is cube roots of unity, then value of
a-1 +B—1 . y-1 i
-1 y-1 oa-1

2 2 2 3
(@ w (b) 2w () 3w (d) Py
Theequation zZZ + (4—3i) z+ (4 + 3i) Z + 5=0representsacirclewhoseradiusis

5

@ +5 (b) 245 () 5 @ 5
Let a and 3 betwo distinct complex numbers such that |o| = |B]. If real part of o ispositive and
imaginary part of 3 is negative, then the complex number (a + B)/(a — [3) may be
(a) real and positive (b) real and negative
(c) purely imaginary (d) zero

8} . . 18 2, 3, 4, 5
If a=cosl{—| +isn—y} thenRe(a +a“+a”+a" +a’)is

11 11

@ 0 (b) 1/2 © -1/2 @ 1



MORE PRACTICE PAPERSFORIIT-JEE 19
24. 1f |z -1|<1,|z,-2|<2,|z,—3|<3then|z, + Z, + Z|

(@ <6 (b) <12 (c) >3 (d) liesbetween 6 and 12

25. Let Sbetheset of all complex numbers zsuch that |z = 1 and definerelation Ron Sby z Rz,

. 21 :
|s|argzl—argzz|:? thenRis

(a) Symmetric (b) Antisymmetric (c) Reflexive (d) Transitive
ANSWERS

1. (d) 2. (8 3. (a),(c) 4. (a) 5. (b)
6. (¢) 7. (d) 8. (a) 9. (d) 10. (d)
11. (o) 12. (b) 13. () 14. () 15. (¢)
16. (d) 17. (o) 18. () 19. (b) 20. (¢
21. (b) 22. (¢ 23. (¢ 24. (b) 25. (a)

SOME HINTS

3 T = (n-1) (n-w (n-w)

(n-D){n"—(w+ ) n+w}
(h-1)(N"+n+1)=n*-1

g s=yn-Ylec
8. Z+72+Z7+7+2+1=0
0 ((@+z+1)(Z+1)=0
. z=1i,-i,  andforeach |7 = 1.
13. OB = OD=0A=|7
B(z,) T
A2 Letamp.zzethenamp.zlze—z,
N / -
\\// amp.22:6+z and z= |z (cos® +i sin B)
/N
I e gsde-gy
C = cosfO—-—| +isin{{6——]
/ AN 4 I % 2 2
c (2,) = |2 (sinB—i cos )
= |4 (H) (cosB +isinB)=—iz
z =4 %cosﬁ(%ﬂ}l + isinﬁ(%ﬂw =iz
2 2
14. log,, |lz—1|>log,, |z—i]
O z-2) <|z-]]
O z-D)(Z-D)<(@z-i)(Z+])
O 2Z-72-Z+1<zZ+iz-iz+1
O Q+i)z+(1-i)z>0
O (z+2z)+i(z—=2)>0
0 ﬁz+2}l_ﬁz—.2}l >0
2 2i

O x—y>0.
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Leta=x+iyand=x—iyanda, b>0.

Since o] = 18]

a+p _ 2 _ _ix

oa—-B 2iy y
Again, if o = Xx—iy and B=—x—-iy
then a+p —2|y=_g

a-p  2x X
l2=1 0O z=-cosB+isind
Let z =cos6,+isinB and z =cos6,+isnb,

2n
Rz, - lagz-agz| = —
= 18,-6, =23 - 1[6,-86,] = 213
Hence Ris symmetric.

SOME INTELLIGENT PROBLEMS

Complex numbers z,, z,, z, are the vertices A, B, C respectively of an isosceles right angled
triangle with right angle at C. The value of (z, - g)z is

@ (z-2)(z-2) (b) 2(z,-2) (z,-2)

(© (z+2)(z,+2) d) (z-2)(z-2)

Thetriangle whose vertices are the points represented by the complex numbersz,, z,, z, onthe

1 1 1
Argand diagram is equilateral if and only if the value of + + is
=3 &3 QoL

@ o (b) i (c 1 (d) indeterminate

s
If z, and z, both satisfy therelationz+ Z =2 z—1|and arg (z, - z) = 2 , then the imaginary

part of (z, +z)is
(@ 1 (b) -1 () 2 (d) -2

z-2
If z—1] =1, where zis a point on the Argand plane, then the value of 5 is

(@) argz (b) tan(arg2) (c) itan(arg2) (d) None of these
Theroots z, z,, z, of the equation

x>+ 3axX +3bx+c=0
inwhich a, b, c are complex numbers, correspond to the points A, B, C on the Gaussian plane.
Then centroid of the triangle ABC will be
(@ —a (b) a (c) —b (dy —c

2n
Complex numbers z,, z, and the origin form an isosceles triangle with vertical angle 3 if

(@) Z+2-22=0 (b) Z+Z+22,=0

(© 2+22=1 d) Z-Z+zuz=1
aisacomplex number such that |a| = 1. Value of a, so that equation aZ + z+ 1 = 0 has one
purely imaginary root, will becosa +i sina wherea is

(@ cos_lg (b) cos_lg © sin_l% (d) can not be determined
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8. If wisthe nth root of unity and z, and z, any two complex numbers, then value of

n-1
> 121 +0P 2,|? is (n 0 N)
p=0

@ n(zl+lz)° O n(zl-1z)* (© nzf+z") @ n(zf -z

9. Letz, z, z, be three non-zero complex numbers and z, # z,. If

|zl 122l |z3l
1zl 1zl &l =0
1zl |zl |zl
thenz, 7, z,
(a) arecoplanar (b) arecollinear

(c) lieon acirlewith centre at origin (d) lieon aparabolawith focus at origin

1 w 2067
10. Let A = |2 2w? 4|, where wisthe cube root of unity, then

3 3w 6w
(@ A=1 (b) A=2 (c) A=3 (d A=0
11. If zisacomplex number such that 2_5!‘ =1, thenthelocusof zis
(a) x—axis (b) y—axis
(c) straightliney=5 (d) acircle passing through origin

12. If zisacomplex number such that z# 0 and Re (2) = 0, then

(@ Re(X)=Im(@) (b) Re()=0 (© Im@)=0 (d) None of these

13. Thelocus of z satisfying the inequality
Iog(m) z+1] > Iog(m) [z—1] is
(@ R(@®>0 (b) R <0 (c) Im(@>0 (d Im(@ <0

14. If z= (o +3) +i ,/(5-a?) , then the locus of zis

(a) rea axis (b) imaginary axis (c) acircle (d) ahyperbola
15. Theequation |z—i| +|z+i| =k, a> 0, can represent an ellipseif kis
(@ 1 (b) 2 (c) 3 (d) 4
24 o
16. 1f 1+ X =3 x, thenvalueof Y (x"-x"")isequal to
n=1
(a) 48 (b) —48 © 48 (w-w’) (d) *48(w+w)
17. 1f €°=cos8 +i sin O then for the AABC, value of €4*%* 9 is
(@ 1 (b) -1 () —i (d) i
18. If aisnonrea and o = (1)*° then the value of 21+ +0* +™ 0™ j5 equal to
(@ 1 (b) 2 (c) 3 (d) 4

21

19. Letz =a+ib, z =c+idbetwo unimodular complex numbers such that Im(z, z,) = 1. If

w =a+ic, w,=b+idthen

(@ Re(ww)=0 (b Re(w,w)=1 (0 Imww)=1 (d) Im(w w)=1

20. If a, f and y arethe cube roots of p (p < 0), then for any a, b and c the value of
aa +bp +cy is
aB+hby+ca
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@ p () —p © o (d) 0
2n
Ifzzcose+isine,thevalueonZn—_is
7 +1
(8 itannB (b) 2cosnd (c) 2isinnd (d) None of these
Ifl<land|(z,—2)/(1-2zz)|<1then
@ lz|=1 (b) z]<1 © lz|>1 (d |z|=1

Letz=1—-p+i,f p2 +p+2 ,Wherepisareal parameter. The locus of zin the Argand plane
is

(a) adtraightline  (b) aparabola (c) anéllipse (d) ahyperbola

The centre of square ABCD isat z= 0. Aisz,. Then the centroid of A ABC is

@ 2—31 (cosTr+ i sinm) (b) 2—31 (cos Tt/2+ i sin T1/2)

(c) z (cosmxisinm) (d) z (cosm/2tisinT/)

The system of equations [z+ 1 +i| = /2 and |z = 3 has

(a) one solution (b) two solutions

(c) Infinitely many solutions (d) no solution

Areaof thetriangle on the Argand diagram formed by the complex numbersz, izand z+izis

1

(@) |7 (b) > |z (c) 12| (d) None of these
1+43i)" F-1-43i}"

Value of > ) > Y , When nisamultiple of 3is

(a) 2 (b) -1 (© 1 (d -2

Let z and z, be two non real complex cube roots of unity and [z - 21|2 +|z—- zz|2 = A be the
equation of acirclewith z,, z, as ends of adiameter then the value of A is

(@) 2 (b) v2 (© 3 (d) 4

The number of pointsin the complex plane that satisfying the conditions |z—2| =2, z(1—1)
+Z(A+i)=4is

(@ o (b) 1 (c) 2 (d) more than 2

Let Sbe the set of complex number z which satisfy
log,.{log,, (|z + 4z + 3)} < 0. Then value of Sis

(a) Singleton (b) Empty (c) Finite (d) Infinite
ANSWERS

(b) 2. (@ 3. (0 4. (o) 5 @

(b) 7. (b 8. (0 9. (¢ 10. (d)

(@ 12. (¢ 13. (8 14. (c) 15. (d)

(b) 17. (b) 18. (d) 19. (d) 20. (0

@ 22. (b) 23. (d) 24. (b) 25. (d)

(b) 27. (a) 28. (0) 29. (0) 30. (b)



