Complex Numbers

Bl Exercise-1

» Marked Questions may have for Revision Questions.

OBJECTIVE QUESTIONS
Section (A) : Algebra, Modulus and Conjugate of complex number
Al V23
W V8 @-8 @ive @ -ive
A-2. If n is a positive integer, then which of the following relations is false
(1)ism=1 (2) ian-1 =i (3) ian+1 =i 4)ian=1
200
27
A-3.  Ifiz=—1, then the value of "' is
(1) 50 (2)-50 (3)0 (4) 100
A-4mx  The value of i1+3+5+..+@n+1) IS
(D) iifniseven,—iifnis odd (2) 1ifnis even,—1ifnis odd
(3)1ifnisodd, —1ifnis even (4)1ifnis odd, iif nis even

ta)
A-5.» Find the least value of n (n € N), for which 1 is real.

D1 (2)2 (33 (4)4

A-6.  If(L—ix+(L+iy=1-3i then (x, y) =
(1) (2,-1) (2 (-2,1) ) (-2, 1) 4)(2,1)

A-7.  The real part of (1 — cos6 + 2i sinB)-1 is
1 1 1 1

(1) 3+5cosb (2) S—3cosb (3) 3—5cosb (4) S+3cosb
(1+i)?
A-8.  The imaginary part of (2-1) is
1 3 4 4
(1) ° @ 3 ° (4)-3
A-9.» If z=3-4i,then za— 323 + 322 + 99z — 95 is equal to
(15 (2) 6 (3)-5 (4) -4
A-10.» The value of x and y for which the numbers 3 + ix2y and x2 + y + 4i are conjugate complex of each other,
can be
A1, VBB
(1) 1+3i (2) £(1 - 3i) (3) £(1 + 3i) (4)£(3-1)

A-12. If (-7 — 24i)12 =X =iy, then x2 + y2 =
(1) 15 (2) 25 (3)—25 (4)-15
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A-13.2The number of solutions of the system of equations Re (z2) =0, |z]| =2 is
1) 4 2 3 (3)2 41

Section (B) : Representation of a complex number, Principal argument, Argument and
its properties,

5n
B-1. If z is a complex number such that |z| = 4 and arg(z) = 6 thenzis equal to
(1)—2\6 + 2i (2)2\6 +i (3)2\/5—2i (4)—\/5 +i
1
B-2.  Argument and modulus of 1—1 are respectively
T X T
1) 2 and1 2) 2 and v2 (3)0and v2 4) 2 and1
1-i/3
B-3. lfz= 1+iV3 , then arg(z) =
(1) 60° (2) 120° (3) 240° (4) 300°
. 3
B-4.  The modulus and amplitude of (1+ .\/5) are respectively
(1) 256 and /3 (2) 256 and 2m/3 (3) 2 and 2m/3 (4) 256 and 8m/3
B _ 2
B-5. If zi= 1+, = 1+i 2 | zs=-2 V3 i then the value of amp z:+ amp z2 + amp zs is
3 I L2 n
1 4 (2 12 3) 12 4 4
1+iy/3
I~ 4100
B-6.x Ifz= V3 +i , then @)™ Jies in
(1) I quadrant (2) Il guadrant (3) Il quadrant (4) IV quadrant

B-7.» |Ifarg (z) <0, thenarg (-2) - arg (z) =

z x
(1) (2)-m (3)-2 (@) 2

(“_ﬂj (1}
B-8.& The principal value of the arg(z) and |z| of the complex number z =1 + cos 9 i sin 9 are

respectively :
1in 3 n 1k 2n n n T
(1) 18 , 2 COS 18 (2) - 18 , 2 COS 18 3) 9 , 2 COS 18 4) - 9,—2005 18

x [1 —cos E]
B-9.  The amplitude of sin 5 4 5 is
(1) n/5 (2) 2mt/5 (3) W10 (4) m/15

6n (1+cos —J
B-10.2» The argument of the complex number sin S 4 is

6n 5n 9n 2n
5 @ 6 @® 10 @ 5
Section (C) : Properties of conjugate and modulus and Triangle inequality
C-1. If z is a complex number, then 2z=0 if and only if
@zl=1 (2) Re(z)=0and Im(z) =0

&—
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3 Im(z)=1 4)Re(z)=1
C-2n If(2+0)(2+20)(2+3i)..... (2 +9i) =x +iy, then 5.8.13. ....... 85=
(1) X2+ y2 (2) X2—y2 (3) (X2 + y2)2 (4) (X2— y2)2

C-3.» [f zz and zz are any two complex numbers then |z1 + z2|z + |21 — Z2]2 is equal to
(1) 2|z4)2 |z2)2 (2) 2|z4|2 + 2|22)2 (3) |z1]2 + |Z2] (4) 2|z1] |7
C-4  |f |21 + z2] = |21 — 22| then the value of [amp z1 — amp 2| is -

T x T
(1) 2 (2) 4 (3)m 4) 3
1 1 1
C-52 If 71, 22, z3 are complex numbers such that |z1| = |z2| = |z3| = 1 %2 %3 | =1 then
\21+22+23\ is
(1) equalto 1 (2) lessthan 1 (3) greater than 3 (4) equal to 3

Z—i

C-6.a If Z+i (z+-i)is a purely imaginary number, then ZZ is equal to
1o 21 (32 4 -1

z—1

C-7. If z (#— 1) is a complex number such that Z+1 is purely imaginary, then |z| is equal to
1 (3)2 (3)3 (4)5

C-8. Letzilieson|z|=1andz:lieson|z|=2then maximum value of | z1 + z2|
(13 21 (34 (45

C-9. Letzilieson]|z]|=1andz:lieson|z|=2then minimum value of | z1 - z2| is
13 21 (34 (45

C-10.&If |z + 3| < 3 then minimum and maximum values of |z + 1] are respectively
(11,5 (20,5 )25 41,2

C-11.»For all complex numbers zi, z> satisfying |z:| = 12 and |zz —3—4i| = 5, the minimum value of |z1 — 27| is
1o (22 37 (4) 17

C-12.»|f |z -2+ i| = 2, then the greatest and least value of |z| are respectively
W VB2, V8-2  VBi5 5 VB (g VBL5 @ Y5_2.0

C-13. If|za—1|<1,|z2-2|<2,|z3—3| < 3then |z: + z2 + Z3]
(1) is less than 6 (2) is more than 3 (3) is less than 12 (4) lies between 6 and 12

Section (D) : Geometry of complex number and Rotation theorem

D-1.  Length of the line segment joining the points — 1 —iand 2 + 3iis
1)-5 (2) 15 (3)5 (4) 25

D-2.  The vector z = -4 + 5i is turned counter clockwise through an angle of 180° & stretched 1.5 times. The

complex number corresponding to the newly obtained vector is :
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6—1—5i 6+1—5i 6+1—5i 6+15]
v 2 @- 2 3 2 (4)
D-3.  The points z1, z2, z3, z4 in the complex plane are the vertices of a parallelogram taken in order if and only
if :
() z1+z4a=22+ 23 (2) z1+z3=22+24 (3)z1+z2=23+24 (4) z1+z2+23+24=0
D-4 Ifz=x+iyand|z-2+i|=|z—-3-i|, thenlocus of z is
() 2x+4y-5=0 (2)2x—-4y-5=0 (B)x+2y=0 4 x-2y+5=0
Zgl‘ 1
D-5.»  The complex number z = x + iy which satisfy the equation et lie on :
(1) the x-axis (2) the straight line y=5
(3) a circle passing through the origin (4) the y-axis
x
D-6. IfArg(z—2-3i)= 4, then the locus of z is
& e
1 ) ‘
Y
v T
T “x
t ; (-2-3) t
S d @ N\
D-7.  Theequation |z — 1|2 + |z + 1]» = 2 represents
(1) a circle of radius '1' (2) a straight line
(3) the ordered pair (0, 0) (4) set of two points
D-8. if|z+ 1|2+ |z |2=4,then the locus of z is
7
(1) Straight line (2) Circle with radius 4
J7
(3) Parabola (4) Circle with radius 2
D-9.  The points of intersection of the two curves |z - 3\ =2and |z| = 2in an argand plane are:
1 1 3 7 7 3
> (7+1V3) S (3+1V7) = \ﬁ - \ﬁ
(1) 2 (22 (3) 2 +iV2 (4) 2£i32
z— 2’
D-10.& If 147 3= 2 represents a circle, then its radius is equal to
1 (2) 1/3 (3)3/4 (4) 2/3
D-11. Ifjz+1]= V2 |z — 1|, then the locus described by the point z in the Argand diagram is a
(1) Straight line (2) Circle (3) Parabola (4) One point
D-12.» Let A, B, C represent the complex numbers z1, z2, z3 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 :
(1) z1+ z2- 23 (2) z2+ z23- 21 (3)z3+z1-22 (4) z1+ 22+ z3
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. . . 22+ 722+ 22 .
D-13. If z1, 22, z3, are vetices of equiletral triangle then the value of =1 "2 " =3 s

(1) 2122 + 2223+ 2320 (2) 2122 — 2223—Z3 21 (3)—z122 —2223—2321 (4) 21 + 22+ 23

D-14. |If z1, z2, are roots of zz—az + b = 0 and 0, z1, zz are vertices of equitetral triangle then

(1)az+3b=0 (2)az—-3b=0 (3)az+3b=1 4)a+3b=0
Z1-Z3 1-iy3
D-15.=»The complex numbers z1, z2 and z3 satisfying 22723 2 are the vertices of a triangle which is
(1) of area zero (2) right angled isosceles
(3) equilateral (4) obtuse angled isosceles

D-16.»Points z1 & z2 are adjacent vertices of a regular octagon. The vertex z3 adjacent to z2 (z3 # z1) is
represented by :

1 1

(1) z2+ V2 1 x10)(z1+22) (2) z2+ V2 A xi)(z1-22)
1 1

(3) z2+ V2 (L) (z2- z2) 4) z1+ V2 (Lxi)(z1+ z2)

Comprehension # 2 (D-17,D-18)

ABCD is a rhombus. Its diagonals AC and BD intersect at the point M and satisfy BD = 2AC. Let the
points D and M represent complex numbers 1 + i and 2 — i respecetively.

D-17. A possible representation of point A is

i} il 3 3
(1)3- 2 (2)3+ 2 )1+ 2i (4)3- 2i
D-18. e =
(1) e-rcose (COS (r cos 0) +isin (r sin 0)) (2) e-rcose (Sin (r cos B) +i cos (r cos 0))
(3) e-rsino (COS (r cos 0) + i sin (r cos 0)) (4) e-rsino (Sin (r cos 8) + i cos (r sin 0))

Section (E) : De moivre's theorem, cube roots and nth roots of unity

(cosb+isin0)*
. R 5
E-1-. (8inB+icosd)” ig equal to

(1) cos6—isinB (2) cos 96 — i sin 96 (3)sinB—icos® (4) sin 96 — i cos 96

(cos 20 —isin26)*(cos 40 +isin40)™
E-2a  The value of (cos30 +isin30)2(cos 30 —isin30)~°

is
(1) cos 496 —isin 490 (2) cos 230 —isin 230 (3) cos 496 +isin 490 (4) cos 216 +isin 216

[1+COS(E/8)+iSin(n/8)T
E.3A 1+ cos(n/8)—isin(rn/8) is equal to
-1 (20 31 4)2
E-4. If (cosB +isinB) (cos 20 + i sin 20) ... (cos nB + i sin nB) = 1, then the value of 6 is
2mn 4mn mn
(1) 4mm, m € Z @ ") ez @ ") ez @ ") mez
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(—1+iJ§)15 (—1—i\/§)15

20 120
E-5. (1-1) (1+1) is equal to
1
(1)-64 (2) - 32 (3)-16 (4) 16
20 20
(—1+i\/§J +[—1-i\/§}
2 2
E-6.» =
1
(1) 20 V3 21 (3) 2° (4)-1
E-7. If w is the cube root of unity, then (3 + 5w + 3w2)2 + (3 + 3w + Sw2)2 =
Q)4 20 (3)-4 (4) 4i
E-8. If w (# 1) be a cube root of unity and (1 + w4)a = (1 + w2)a then the least positive integral value of n is
1)3 (2)2 (3) 4 (40
E-9. The value of (1 —w + w2) (1 — w2+ w4) (1 — wa + ws) .......... to 2n factors is
(1) 2n (2) 4n (3) 4n (4) 2n
1 n m2n
n 2n 1
2n 1 0Jn
E-10. If 1, w, w2 are the cube roots of unity, then A = is equal to-
o 21 B w (4) w2
334 365
(_1+ @J (_1+ @J
2 2 2
E-11.m Ifi= V-1 ,then4 +5 + is equal to
@ -3 (2 13 @ W3 - N3
E-12. Ifx=a+b+c,y=aa+bp+candz=af+ba+c, where a and  are complex cube roots of unity, then
Xyz =
(1) 2(as + bs + c3) (2) 2(as — bs — c3) (3)as+bs+cs—3abc (4) as—bs—cs

E-13.» [f x2 + x + 1 = 0 then the numerical value of;
2 2 2 2 2
1 2 1 a1 4 1 27 1
(x+;J +{x +X7J +[x +x‘°’J +[x +X—4 + o + | x +X7 i}
(1) 54 (2) 36 (3) 27 (4) 18

E-13  If w is one of the imaginary cube root of unity then the value of expression ,
(1+2w+2w)0 + (2 + w + 20210
(1o 21 B w (4) w?

E-14.»Let z: and z2 be two nonreal complex cube roots of unity and |z —zi|2 + |z — z2|]2 = A be the equation of a
circle with z1, z2 as ends of a diameter then the value of A is

(1)4 )3 (3) 2 (a) V2

&—
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ao+bp+cy
E-15. Ifa, B,y are cube roots of 8 , then the value of 3P TPY+Ca g
(L) 2 2) w: 3)1 (4) 202

E-16. The sum of roots of equation (z—1)a—16=01s
1o (2) 4 (3)1-2i @1+2i

3/4
T ..
(COS— + ISIH—J
E-17. The product of all the roots of 3 is

3 1
(1-1 21 (3) 2 (4)- 2
E-18alfz=cos 2 +isin 2 ,r=0,1,2, 3,4, ..then the value of z1. z2. zs. za. zs is -
(13 (2)5 31 “1
o (12 o z - 1 .
E-19. Ifaisnonrealand a = N then the value of iraras ! is equal to
(1) 4 (2)2 31 (40
Comprehension # 1 (E-20 to E-22)
2r 2n
If1, a, az, .......... an-1 are n roots of unity suchthata=cos N +isin N then they satisfy following
properties :
0] 1+ atoet....... +an-1 =0,
(ii) lLa.oz..... On-1= (= 1)n-2
(iii) 1, o, 02 cevreenne an-1 lie on circle with centre as origin and unit radius, being equidistant on the
2n
circumference of circle by angle N .
Read the above passage and answer the following :
6 . 2nk 2rck]
sin——— —icos——
k=1 7 [
E-20.» The value of is :
(1)-1 20 (3)-i (4)i

E-21.» Let z1 and z2 be nth roots of unity which subtend a right angle at the origin. Then n must

be of the form
(1) 4k + 1 (2) 4k + 2 (3) 4k + 3 (4) 4k

E-22.» The product of cube roots of — 1 is equal to
-2 (20 -1 4)4

Bl Exercise-2

®» Marked Questions may have for Revision Questions.

PART -1: OBJECTIVE QUESTIONS

1. The modulus and the principal argument of the complex number z = -2 (cos 30° + i sin 30°) are
respectively
_z _om T In
w2 6 @2 8 3)-2 6 @2 8
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18n 18
2. The modulus and the principal argument of the complex number z = 1 + cos 25 +isin 25 are
respectively
9 9= 9 9= 9 9n 9n 16w

(1) 2 cos 25 25 (2) 2 sin 25 25 (3) cos 25 25 (4) 2 cos 25 25

3. If (a + ib)s = a + ip then (b + ia)s is equal to

(1) B + ia 2 a—-ip (3) B—ia 4 -a-ip

4. If |21 + Z2]2 = |Z1]2 + |Z2]2 then
1 n Z1
(1) amp 2 may be equal to 2 (2) %2 s purely imaginary
@) 2R thZizg (4) All of these
i 3

5. The region represented by Re (z) <2, Im(z) <2 and 8 < arg(z) < 8 liesin

(1) 1st quadrant (2) 2nd quadrant (3) 3rd quadrant (4) 4t quadrant
6. The inequality |z — 4| < | z — 2| represents :

(1) Re(z) >0 (2) Re(z) <0 (3)Re(z2)>2 (4) Re(z) >3

7.1 The locus of z which lies in shaded region is best represented by

a
N=4

T T T
(1) ]z]<1, 2 <argz< 2 2 ]z]=1, 2 <argz< 0
z x
(3)|z|>0, 0< argz<2 4 |z]<1, Z2<argz<m
8. POQ is a straight line through the origin O . P and Q represent the complex numbera+ibandc+id
respectively and OP = OQ. Then
L) Ja+ibl=]c+id| (2)a-c=b-d
(arg(a+ib)=arg(c+id) 4a+c=b+d
9. If z satisfies the inequality |z — 1 — 2i| < 1, then
5 :
(1) min (arg (z)) = tan-1 4 (2) max (arg(z)) = 6
(3 min (jz]) = ¥ () max (z)) = V8
10.»  Ois origin and affixes of P, Q, R are respectively z, iz, z + iz. If APQR = 200 then the value of |z| is
(1) 15 (2) 20 (3) 10 (4) 25
11. If a and b are real numbers between 0 and 1 such that the points z1=a +i,z2z=1 + biand zz = 0 form an
equilateral triangle, then
(1)a=b=2+‘/g (2)a=b=2—\/§
(3)a=2—\/g andb=2+\/g (4)a=2+\/§andb=2—\/g
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1,38i

12.  Let z1, 2, zs be three vertices of an equilateral triangle circumscribing the circle |z| = 1. If z: =2

and zi1, z2, zs are in anticlockwise sense then zz is

1_J8i

(1) 13 22 2 (31 (4)-1
13> If |z1] = |z2| = |zs] = 1 and z1, z2, zs are represented by the vertices of an equilateral triangle then

Q) zi+2z2+23=0 (2) z1z2z3 =1 R)zi+z2+z3=1 (4) z12z22z3=0
14. If three complex numbers are in A.P., then they lie on

(1) A circle in the complex plane (2) A straight line in the complex plane

(3) A parabola in the complex plane (4) Can not say
15. The radius of the circle zZ + (4 —3i)z+ (4 +3)) Z +5=0 is

W 28 ORM (3)3V5 (4) 45

m .. T Y A
cos— +isin— | | cos— +isin—
; ( 2] ( 2? 2? J -

16. The value of expression~ = =/~ &« &/ .. to wis

-1 21 (30 4)2

{1 + itanoc]1 _1+itanna

17  The expression 1-itana 1-itanna en simplified reduces to :

(1) zero (2) 2sinna (3) 2cos na (4) =2 cos na

1 1
18. If 2cosh =x+ X and Zcos<p:y+y,then
A A
(1) xn + X" =2 cos (n6) (2) xn + X" =2 sin (n6)
1 1
N o .

(3) xn— X =2cos (nv) (4) yn + Y =2sin (no)
19. Let w be the non real cube root of unity which satisfy the equation h(x) = 0 where h(x) = x f(xs) + X2g(X3).

If h(x) is polynomial with real coefficient then which statement is incorrect.

(1 f1)=0 (2)9(1)=0 (3)h(1)=0 (4) 9(1) #1(1)
20.»  Let w be animaginary root of xn = 1. Then (5 - w) (5 - w2) .... (5 — wn-1) is

5" +1 5" _1
(1)1 2 4 (3) 4n-1 @ 4
(.02—(1, 0)2—0, coz—a (1)2—OL :

21> If 1, a1, az, a3, a4 be the roots of x5 - 1 = 0, then the value of 1 2 3 4 ... is

. (where w is imaginary cube root of unity.)

1) w (2) w2 3) 2w (2) 2w2
22. If o = eiwis then Real (a + a2 + as + o4 + as) equals to :

1 1
(1) 2 (21 (3)- 2 (4)-1
n Z

23. lfa=cos 7 +isin 7 then the quadratic equation whose roots are a = a + az + as and
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B=astas+tasis
QD x2+x-2=0 Q) x2—=x+2=0 B)x2—x-2=0 @ x2+x+2=0

PART - Il : MISCELLANEOUS QUESTIONS

Section (A) : ASSERTION/REASONING
DIRECTIONS :
Each question has 4 choices (1), (2), (3) and (4) out of which ONLY ONE is correct.
(1) Both the statements are true.
(2) Statement-1 is true, but Statement-II is false.
(3) Statement-1 is false, but Statement-II is true.
(4) Both the statements are false.

A-1.  Statement-1: Arg (2 + 3i) + Arg (2 — 3i) = 0 (Arg z stands for principal argument of z)
Statement-2 : Arg z + Arg Z=0,z=x+ iy, V X, ¥ € R (Arg z stands for principal argument of z)

A-2»  Statement-1: Roots of the equation (1 + z)s + ze = 0 are collinear.
Statement-2 : If z1, z2, z3 are in A.P. then points represented by z1, z2, z3 are collinear

A-3. Let z1, z2, zs represent vertices of a triangle.
1 1 1
+ +

Statement-1 : 0, when triangle is equilateral.

Statement-2: |zi|:—2z1 Z0 _ Z1z0= |z2|]2 — z2 Zo_ Z270= |z3]2 — z3 20— %370, where zo is circumcentre
of triangle.
Section (B) : MATCH THE COLUMN
B-1&» Letzilieson|z|=1andz:lieson|z]|=2.
Column -1 Column —1I
(A) Maximum value of | z1 + z2 | (p) 3
(B) Minimum value of | z1 — z2| (a) 1
(©) Minimum value of | 2z1 + 3z2 | N 4
(D) Maximum value of | z1 — 2z2| (s) 5

Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT

6
(2r-m
Zcos[ 3 J

C-1. If z=x+ iy, xy € R be any complex number such that its real part be "~ and imaginary
9
Z cogZP—n
part be P~ , then
R z+1l’
()0<arg@)< 2  (20<|z|<1 3) 2 2121 (4)zliesonx+y=2

C-2.» If amp (z1z2) = 0 and |z1]| = |z| = 1, then

(1)z1+2:=0 2) z122= 1 (3) z1=22 4) 21 = 22

&—
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C-3. If |z1 + z2|2 = |z1]2 + |Z2]2 (where z1 and zz are non-zero complex numbers), then
zn zn
(1) 22 is purely real (2) 22 is purely imaginary
Z1 n
(3) #2182tz (4) amp “2 may be equal to 2
(1+0)(1+20)(1+ 3i)......(1+ni)
C-4. Ifz= (1=1)(2=1)(3=1).....(n =) , n € N then principal argument of Z can be
z r
1o (2) 2 3)- 2 (4)n
C-5.  If z1, z2, z3 be the vertices (in anticlockwise sense) of an equilateral triangle incribed in | z | = k (k > 0)
andzi=1+ ‘Ei,then
(1 %= 2 (2) z2 is pure real @3) %= % (4) z21+z2+23=0
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i Marked Questions may have for Revision Questions.

* Marked Questions may have more than one correct option.

PART -1: JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

If w is an imaginary cube root of unity, then (1 + w — w2)7 equals- [AIEEE 2002, (3, -1), 225]
(1) 128 w (2)-128 w (3) 128 w: (4) - 128 w:
1 +ite® o

1-i -1 -1

-i 1+o-i -1
If (w # 1) is a cubic root of unity, then equals- [AIEEE 2002, (3, -1), 225]
(1o 2)1 ©F 4) w
Let z: and z2 be two roots of the equation z2 + az + b = 0, z being complex. Further, assume that the
origin, z1 and z2 form an equilateral tringle. Then : [AIEEE 2003, (3, -1), 225]
Q)az=b (2)az=2b (3)az=3b (4) a2 =4b

If zand w are two non-zero complex numbers such that |zw| = 1, and

n
arg (z) —arg(w) = 2, then Zwis equal to : [AIEEE 2003, (3, -1), 225]
1 2)-1 ©F (4)—i
[M]"
i \1=1 =1, then [AIEEE 2003, (3, —1), 225]
(1) x = 4 n, where n is any positive integer (2) x = 2 n, where n is any positive integer

(3) x=4n + 1, where n is any positive integer  (4) x = 2n + 1, where n is any positive integer

1 n w2n
mn 2n 1
2n 1 0Jn
If 1, w, w2 are the cube roots of unity, then A = is equal to-
[AIEEE 2003, (3, -1), 225]
o 2)1 ) w (4) w2

Let z,w be complex numbers such that Z+iw =0 gpnqg arg zw = . Then arg z equals :
[AIEEE 2004, (3, -1), 225]

n n 3n St

(1 4 (2 2 3 4 @ 4
X
s

If z=x—iy and zuz = p +iqg, then P q is equal to : [AIEEE 2004, (3, —-1), 225]
1 -1 ()2 4-2
If |z2— 1| = |z2| + 1, then z lies on : [AIEEE 2004, (3, -1), 225]
(1) the real axis (2) the imaginary axis  (3) a circle (4) an ellipse

26 |

L 4



10.»

11

12.
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14.m

15

16.

17

18.

19.»

20.

21.»

Complex Numbers

If the cube roots of unity are 1,w,w2, then the roots of the equation (x —1): + 8 = 0, are :

[AIEEE 2005, (3, -1), 225]
1)-1,1+2w,1+ 2w 2-1,1-2w, 1-2w..
3 -1,-1,-1. 4)-1, -1+ 2w, — 12w

If z2 and z2 are two non-zero complex numbers such that |z1 + z2| = |z1] + |z2|, then arg z: — arg zz is equal

to: [AIEEE 2005, (3, -1), 225]
I x
1-2 (20 @) -m 4 2.
z
z— 1i
Ifw= 3 and|w| =1, thenzlieson: [AIEEE 2005, (3, -1), 225]
(1) a parabola (2) a straight line (3) acircle (4) an ellipse.
O 2kn . 2=
z S”"I? +1 COSW
The value of = is : [AIEEE 2006 (3, -1), 120]
1 (2)-1 (3)—i (4)i
If zz+ 2z + 1 =0, where z is complex nhumber, then the value of [AIEEE 2006 (3, -1), 120]
2 2 2 2
(z+1] (zz +i2J (23 +i3J (26 +i6]
z) 4+ ) 4 ) 44 ) s
(1) 54 (2)6 (3)12 (4) 18
If |z + 4] < 3, then the maximum value of |z + 1] is [AIEEE 2007 (3, -1), 120]
Q)4 (2) 10 (3)6 4o

1

The conjugate of a complex number is i—1. Then, that complex number is-
[AIEEE 2008 (3, -1), 105]

1 A A T
1) - i-1 (2) i+1 (3)— i+1 (4) -1
4
z__
If Zl = 2, then the maximum value of |z| is equal to : [AIEEE 2009 (4, -1), 144]
() V8 +1 @2 (3) 2+\2 (@) V3 +1

If o and f are the roots of the equation x2 — x + 1 = 0, then azo0s + B2000 = [AIEEE 2010 (4, —1), 144]
1 -1 21 (3) 2 (4)-2

The number of complex numbers z such that | z- 1| =|z + 1| = |z — i| equals
[AIEEE 2010 (4, -1), 144]
D 1 (2)2 (3) (4)0

If w(#£1) is a cube root of unity and (1 + w)7 = A+ Bw . Then (A, B) equals[AIEEE 2011, I, (4, -1), 120]
(1) (0, 1) (2)(1,1) (3) (1,0 4)(-1,1)

Let a, B be real and z be a complex number. If z2 + az + § = 0 has two distinct roots on the line Re z = 1,
then it is necessary that : [AIEEE 2011, I, (4, -1), 120]
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(1)Be©1) (2)Be(-1,0) 3 Bl=1 (4)Be(d, x
z
22 Ifz#1and Z—1 is real, then the point represented by the complex number z lies :
(1) either on the real axis or on a circle passing through the origin. [AIEEE-2012, (4, -1)/120]
(2) on a circle with centre at the origin.
(3) either on the real axis or on a circle not passing through the origin.
(4) on the imaginary axis.
( 1+2 ]
23. If z is a complex number of unit modulus and argument 6, then arg 1+z equals :
[AIEEE - 2013, (4,-1) 120]
T
(1)-6 (2) 2 (3)6 (4)m—-06
1\
Z+—
24 |f z a complex number such that |z| > 2, then the minimum value of 2 :
[JEE(Main) 2014,(4,-1), 120]
(1) is strictly greater than 5/2 (2) is strictly greater than 3/2 but less than 5/2
(3) is equal to 5/2 (4) lie in the interval (1, 2)
25 A complex number z is said to be unimodular if |z| = 1. Suppose z:and z2 are complex numbers such that
zZ,—2z,
2-217, is unimodular and zz is not unimodular. Then the point z: lieson a :
[JEE(Main) 2015, (4, - 1), 120]
(1) straight line parallel to x-axis (2) straight line parallel to y-axis
(3) circle of radius 2 (4) circle of radius V2
2+3isin0
26. A value of 8 for which 1-2isind js purely imaginary, is : [JEE(Main) 2016, (4, — 1), 120]
: o ) :
(1) 6 (2) sina b 4 (3) sina ' V3 4) 3
(I 1
1 -0’ -1 o
27. Let w be a complex number such that 2w + 1 =z where z = NI T LR = 3k, then k is equal to:
[JEE(Main) 2017, (4, — 1), 120]
(1) -z (2)z (3)-1 41
PART -1l : JEE (ADVANCED) / IT-JEE PROBLEMS (PREVIOUS YEARS)
1. For all complex numbers z:, z» satisfying |z:] = 12 and |zz -3-4i| = 5, the minimum value of
|z1 =z is [NT-JEE-2002, Scr, (3, - 1), 90]
(A)O (B) 2 )7 (D) 17
1 1 1
42 2
l ﬁ 1 -1 2(0 u)4
2. Letw=-2 +i 2 . Then the value of the determinant ! @ @ lis:

[NT-JEE-2002, Scr, (3, — 1), 90]
(A)3w B)3w (w-1) (C)3w2 D)3w(1-w)
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z—1
Iflzl=1and w =Z+1 (where z #-1), the Re(w) is [NIT-JEE-2003, Scr, (3, - 1), 84]
B 1 z 1 \/5
2 : 2 2
(A) 0 ®B) |z+1] ©) z+1 |z+1] D) |z+1]

The locus of z which lies in shaded region (excluding the boundaries) is best represented by
[NT-JEE-2005, Scr, (3, -1), 84]

arg(z—1)=%
(-1+42,2)
A
1.0
(-1++/2,-42)
arg(z+1):—;—E
(A)z:|z+1]>2 and |arg (z + 1)| < /4 (B)z:|z—-1|>2 and |arg (z—1)| < /4
(Cz:|z+1<2 andJarg (z + 1)| <m/2 (D)z:|z-1|<2 andlarg (z—-1)| < /2

a, b, c are integers, not all simultaneously equal and w is cube root of unity (o # 1), then minimum value

of |a + bw + cwe| is [IIT-JEE-2005, Scr, (3, =1), 84)]
V3 1
(A)0 (B) 1 ©) 2 (D) 2
O-0Z

Letw=a+iB, B#0andz#1, If 1-Z s purely real, then the set of values of z is
[NT-JEE-2006, Main, (3, —1), 184]

(A){z:z] = 1} (B){z:z2 =7} ©){z: |zl # 1} D) {z:lz|=1,z#1}

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 [IT-JEE-2007, Paper-I, (3, — 1), 81]
(A) 3 eima + 4i (B) (3 — 4i) eima (C) (4 + 3i)eima (D) (3 + 4di)eina
z
If |z| =1 and z # £ 1, then all the values of 1-z° lie on [IT-JEE-2007, Paper-II, (3, — 1), 81]
(A) a line not passing through the origin (B) || = V2
(C) the x-axis (D) the y-axis

Let w # 1 be a cube root of unity and S be the set of all non-singular matrices of the form

1 a b
o 1 c
o o 1 . . . .
, where each of a, b and c is either w or w2. Then the number of distinct matrices in the set
Sis [NT-JEE-2011, Paper-2, (3, =1)/80]
(A) 2 (B) 6 €4 (D)8

Let z be a complex number such that the imaginary part of z is non zero and a = z2+ z + 1 is real. Then
a cannot take the value [IT-JEE 2012, PAPER- 1, (3, -1)/70]
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1 1 3
(A) -1 ® 3 (C) 2 (D) 4
11.*» Let w be a complex cube root of unity with w # 1 and P = [pi] be a n x n matrix with pij = wi +j . Then
P2+#0, whenn= [JEE (Advanced) 2013, Paper-2, (3, —=1)/60]
(A) 57 (B) 55 (C) 58 (D) 56
Paragraph for Question Nos. 12 to 13
Let S=S:1N S2N Ss, where
{z C lm{z;‘l—fﬁ\@} > 0}
Si={zeC:|z| <4}, S = Vel and
Ss:{zeC:Rez>0}
12> Areaof S = [JEE (Advanced) 2013, Paper-2, (3, —1)/60]
10m 20z 161 32n
w 3 ® 3 © 3 o) 3
min|1-3i—2z|
13.& z2e8 = [JEE (Advanced) 2013, Paper-2, (3, =1)/60]
2-.3 2+/3 3-43 3+4/3
A 2 ® 2 © 2 D) 2
(§9}+mm{§3];k:12w9
14. Let zk = cos 10 10
[JEE (Advanced) 2014, Paper-2, (3, =1)/60]
List | Listll
P. For each z« there exists a z; such that z«. zi= 1 1. True
Q. There exists a k € {1,2,....,9} such that z1.. z = z« has 2. False

no solution z in the set of complex numbers.

1=z [|1= 2y e | 1= 24 |

R. 10 equals 3. 1

S.

(B)
(©)

1
P
A 1
2
1
0 2

[remezgrgpeRieo]
zeR:z= —,teRt=0
15. Let a, b ERand az+ b2 # 0. Suppose S = a+ibt

Ifz=x+1iyand z € S, then (x, y) lies on [JEE (Advanced) 2016, Paper-2, (4, —=2)/62]

, Where i = J-1.

1 (i,o]
(A) the circle with radius 2a and centre ‘22 /fora >0,b#0

L ors 5
(B) the circle with radius — 2aand centre . 22 /fora<0,b#0
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(C) the x-axisfora#0,b =0
(D) they-axisfora=0,b#0
16. Leta, b, x and y be real numbers such thata—b =1 and y # 0. If the complex number z = x + iy satisfies

az+ b]
Im [ z+1) =y, then which of the following is(are) possible value(s) of x ?
[JEE(Advanced) 2017, Paper-1,(4, =2)/61]

(A)1— V1Y B)—1- V=¥ €)1+ Y1+ D)1+ V1=V
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