Complex Numbers

Formulae

1. Complex numbers:

i Ifz=x+iy,wherex,y € Randi= /7 is
called a complex number whose real part is
x and imaginary part is y,
i.e., Re (z) = x and Im (z) =y.
The complex number z is purely real if
Im (z) = 0 and purely imaginary if
Re(z) = 0.
ii.  Integral powers of iota (i):
ir=-
P=-1i
i‘=1
i(multiple of 4) — 1
2. Equality of two complex numbers:
The complex numbers zi =z, +ib, and
z,=a, +ib, are equal iffa =a and b =b,
i.e., Re (z) =Re(z,) and Im (z)) .= Im (z,)
3. Conjugate of a complex number:

Conjugate of a complex number z = (a + ib) is
defined as z=a — ib.

4. Modulus of a complex number:

Modulus of a complex number z=a + ib

denoted by |z is defined as |z|=+/a’ +b* or

|2I=y(Re (2))” +(Im(2))’
5. Argument of a complex number:

Ifz # 0, the argument (amplitude) 6 of z is defined
by two equations

a . b
cosf=—;sin 0=—
1 1

So argz=0=tan"' (Ej, 0<0<2m
a

It is denoted by arg z or amp z.
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DeMoivre’s Theorem:
i Ifn € Z (set of integers), then
(cos © + 1 sin )" = cos nO + i sin nO
ii. Ifn € Q (set of rational numbers),
then (cos 0 + i sin 0)" = cos n6 + i sin nO
iii. (cos O +1sin 6)" = cos nO — i sin no

iv. (cos 6 —1isin )" = cos nO — i sin nO

1

———————=cos0—isinB
(cosO +isin0)'

vi. (cos @ —1isin 0)™=cosnb + i sin nO
Square root of a Complex numbers:

Let x + iy be a square root of a + ib.

X+iy = Ja+ib

Squaring both sides, we get

(x+iyP=a+ib

x?—y}+2xyi=a+ib

Equating real and imaginary parts, we get
xX*-y*=aand 2xy=Db

Solving these equations, we can find x and y then
x + iy will be the required square root of a + ib.

Properties of Conjugate:

If z, z,, z, are complex numbers, then z is the
mirror image of z along real axis

i z=z ii. z+Z=2Re(z)

iv. z=7Z< zispurelyreal.
v.  z+Z =0« ispurely imaginary.

vi. z.Z=[Re (2)]*+ [Im (2)]

vi. 2,+2Z,=27+2, vil. z,—2,=Z7 —Z,

X, z.z,=%.%,

Z, Z,

Xii. 2,2, +27,2, =2Re(z,2,) = 2Re(z, z,)



9. Properties of modulus of complex numbers:

Ifz, z,, z, are complex numbers, then

i

iv.

V.

Vil

Viil.

iX.

xii.

Xiii.

Xiv.

XV.

XVI.

10. Geometrical

|z| =0<2z=0
ie, Re(z)=Im (z2)=0
|7 =|7[=|-7 =|-7]

—|z| <Re(z)<

z

; —|z| <Im(z) S|z|
—_ 2

77 :|z|

|Z122| :|Z1| |Zz|

N

,2, 20

z,| |z,
|z, + 2, =|z,| +]z.|" +2Re (z,7,)

|z, ~2,[ =|2|" +|z.] ~2Re (z,Z,)

|z, +zz|2 +|z, —22|2 =2 (|zl|2 +|22|2)

|az, —sz|2 +|bz, +.a1z2|2

=@ +b")(z [ +|az;|), where a, b eR
|z, £ 2,|<|z,|+ |z,

|2 £ 2,2 | = [2,|

Zl’l

=l

|zl|—|zz| < |zl +zz| < |zl|+|zz|

|Z1 J_rzz|2 =(z, £2,)(z,£z,)

2,2, +2,2, = 2|Z1||Zz| cos (6,-6,),

where 0, =arg (z,) and 0, =arg(z,)
Meaning of Modulus and

Argument(Argand Diagram):
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Y

0,b a
E -- -)- ------------ P (a, b)
(z=a+ib)
|z| =+va?+B2
X' 8 X
o a Q(a,0)
v

ii.

jii.

iv.

Modulus of z (denoted by |z|) : The length
of the line segment OP is called |z

:|z|=OP= a’ +b’

Argument or Amplitude of z (denoted by
arg (z) or amp (z)) :

The angle 6 which OP makes with +ve

direction of X-axis in anticlockwise
direction is called arg (z).

From the above figure,
a b
c0s0 = ——,sin 0 =—,
VJa® +b’ Ja® +b’
tan 0 = b =0=tan" [Ej
a a

Principal arg (z): The argument 6 which
satisfies the inequality —w< 0 < is known

as the principal argument of z. This is
denoted by Pr. arg (z) or Arg (z).

Rule to find Arg (z) (Pr value) :

Letz=a+ib=(a,b)and tan"

.
—| =0
a

b
Then, arg (z) = tan™' (—] always gives the
a

principal value. It depends upon the quad, in
which the point (a, b) lies.

a. Arg (z) tan™ b , when z lies in 1%

a
quadrant.
b. m—tan'|—|, when z lies in 2"
a
quadrant.

c. Arg(z) =tan”

b .
—‘,—n when z lies in
a

3 quadrant.

a

d. Arg (z) =—tan”' b or 2m —tan™'

a

when z lies in 4" quadrant.



11.

12.

13.

14.

Properties of arg (z):
i  arg (any tvereal no.) =0
i. arg (any —ve real no.) =1

iii, arg (z—i):ig

iv. arg(z.z,) = arg(z) +arg(z,)

v. arg [iJ =arg (z,)—arg (z,)

Z,

vi. arg(z)=-arg(z)=arg G)

vii. arg(+z)=mn=arg (z)and
arg(—z)=argztm
viil. arg (z)+ arg (z)=0

Polar form of a complex number

The polar form of a complex number z=x + iy is
z=r (cos O + i sin 0), where

r=4x"+y’ =|z| and X =rcos6, y=rsin0

Euler’s form or Exponential form:
e® = cosO + 1 sind
=cis 0
If @ is a complex cube root of unity, then
i o=l
i l+to+w*=0

~1+i3 , —1-13
2

where, ®= T and

Shortcuts

If z=cos 0 +1sin 0, then

1
i z+—=2cos0O
Z

ii. Z—l:2isin9
z

1
1ii. z“+—n:2cos nob
Z

iv. Ifx=cosa+isina,y=cosf +isina,
z=cosy+1isinyand

x +y+z— 0(given), then

a. l+l+l:0
X 'y z

b. yz+zx+xy=0
xX*+y’+722=0
d xX*+y’+272=3xyz

\/—_a\/E;a \/E because \/3. \/—_ =—\/E

where a, b eR

Square root of z=a + ib is

Ja+ib :i[\/M%H\/'Z'T_a}, for b>0

lz|+a . ||z|-a
== T—l T ,forb<0

Ja+ib ++/a—ib=+2a+2va’ +b’
Ja+ib —+a—ib =iy2v/a’ +b* - 2a

[—1+1J§J"+(—1—i\/§}“=_1

2 2

i.e., ®+ ®”=—1ifnisa+ve integer other than
multiple of 3.

(-1+iﬁ}"+(—1—i\/§}2

2 2

f.e., "+ @™ =2 if nis a +ve integer, which is a
multiple of 3.

Some results involving complex cube root of unity

(@)

L (X =(x*]) (xtw) (x+to’)

ii. oand®®arerootsofx>+x+1=0

ii. a’+b’=(axb)(atbw)(atbw’)

ivv. a2+b*+c?—bc—ca—ab
=(a+bw + bw?)(a +bw’+ o)

v. a®+bd+c® - 3abe
=(a+b+c)atbo+w)atbon®+ow)

vi. Cube roots of real number a are

31/3, a1/3 o, al/3 0)2

vii, xX*£x+1=x+0)X+o?)
viill. X £xy +y? = (X £ yo) (x + yo?)
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9. Ifo*=1, o' =00, o>?=w? then i.  Sum of all roots of z'™ is always equal to
0)3n+ 0)3n+1 + 0)3n+2: O ZCro.
10. If a, B are non-real cube roots of unity, then ii.  Product of all roots of z' = (— )™,
i at+tp=-1 12. Area of the triangle with vertices z, ®z and
1. G,B =1 3 )
i ot =B 1 z+(ozisT|z|
i 2 = 2= . . .
iv. of=pandp*=a 13.  Area of the triangle whose vertices are z, iz and

v. a=Bandf=a .. 1 p
z+iz is — |z|
11. n™root of complex number

z=r1(cos O +isin 0),r>0 14. Ifz,z,, z, are collinear, then
1

2" =" [cos (2mn+6j +1sin[2mn+eﬂ ar (Z3 _Z1j=0
g
n n zZ,—7,

wherem=0,1,2,...,n-1
L Z,—Z, .
Le., 21 is purely real

Z, 7
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MULTIPLE CHOICE QUESTIONS

Classical Thinking 9. Multiplicative inverse of the non-zero complex
number x +yi (x,y € R) is

14.1 Equality of two complex numbers,
Conjugate and Algebra of a complex number a)

X y

X+y X+y

i

1. A set of complex numbers is denoted by
a) C={a+bi/a,beRandi’=-1} X Y

b) 2. > 2, 2
b) C=(a+bi/a € R, b € Imaginary number Xty X +y
andi*=-1}
. ) X y .
¢) C=(a+bi/a,b e Randi*=1} ) ~—5——+—5 i
X"+y X +y
d) C={a+bi/a,b e Randi=-1}
2. Letx,y € R, then x + yi is a non-real complex d X Y
number if ) Xty X+Yy
a) x=0 b) y=0 B
c) x#0 d) y=0 10. If zis any complex number, then 22—.2 is
i

3. Ifz=i-1,then z = a) purely real

a) i+l b) —i-1 b) purely imaginary
c) i di ¢) either 0 or purely imaginary
4. Letx,y € R, then x + yi is a purely imaginary d) none of these
number if
a) x=0,y =0 11. The conjugate of a complex number z is ——.
b) x#0,y=0 . B
Then, the complex number is
c)x=0y#0
d) x=0,y=0 a)_—l b);
5. a+ib form of the complex number i+1] i-1
1+(2i) (-2 +i)is -1 1
a) —4-3i b) 4-3i i )
c) —4+3i d) 4+3i 12. If(x +yi)»=u+vi, whereu, v, X, y € R, then
6. Ifz =3+2iandz,=2-3i,thenz +z =
. . X
a) 7—i b) 7+i a) E+X=4(u2—vz)b) ;—%=4(u2—v2)
c) 5+i d) 5-i v

: . Z, ¢) X4 Y —4(u? +v?*)d) none of these
7. Ifz =3+2iand z,=2 - 3i, then —= u v
1

Z
' ? 13. Additive inverse of 1 —1i1s

a) 0 b) 0+i a) 0+0i

¢) 0—i d) 1+i by 1
8. Ifz =1-3iandz,=2+1i,then 7 +7z, = c) —1+i

1

a) 3-2i d 1-1

b) 2+3i 14. z+7#0, ifand only if

¢) 3+2i a) Re(z) # 0 b) Im(z) # 0

d) 2-3i c)z#0 d) || # 0
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15.

16.

17.

18.

19.

20.

21.

22.

5-2i
3-4i
in a + ib form as

5+2i
3+4

Complex number can be written

a) 0 b)

0) 0+(§j+i d) (%)

If (3 +i)x + (1 — 2i)y + 7i = 0, then the values of
x and y respectively are

a) 1,-3 b) - 1,3

c)2,-4 d) 4,-2

If (2 -1)+ (1 -31)y + 2 =0, then the values of x
and y respectively are

8 2 6 3
__ = b -, ==
a) s )5 5
6 2 8 3

c) ——, = d ——,=
) 575 ) 55

If x:l—i\/g,thenx3—x2+2x+4=
a) 0 b) 1
c) -1 d) 2

The real values of x and y for which the equation
(x +1y) (2 —-31) =4 + i is satisfied, are

) X=13. Y=y B XTYE
©)X=3Y T DX YT

Ifz, = 1—iandz =—2 +4i, then Im[ZIZ2J=

Z
a) 1 b) 2
c)3 d) 4
14. 2 Modulus, Argument, Power and

Square root of a complex number

5+i22+i36+i56:

a) — 6 b) 8
c) -8 d) 6
3
The number @ is equal to
1-1
a) i b) —i
c) -1 d -2

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

j4k+3 =

a) i b) i
c) -1 d -2
The value of (1+1)°x (1—1)°is
a) — 8 b) &
c) 8 d) 32
41+ 417

—1+1
a) 2i b) 0
c) 1+i d) 1
The modulus of z=1+ \/gi is
a) 2 b) 2
c) 4 d) /5
The modulus and argument of \/5 + \/5 i are

a) /5, tan'l(\/%] b) /5, tan-l(\E]
) V1, tan“(\/gJ d V7, tan‘l(\/%J

If j = /=1, thenl+i’+ P~ i°+i*is equal to
a) 2—1i b) 1

c)'3 d) 2+i

The modulus and amplitude of 3 + 2i are

a) /15, tan™! (%] b) 13, tan”! (%]

¢) V13, tan‘l(%j d) 15, tan'l(gj

The square roots of — 2i are

a) 1+i,—1+i b) -1-1,—1+i
c) 1—-i,1+i d 1-i,—-1+i
The value of |z— 5|if z=x + iy is

) Jx-57+y' B X +y(y-9)’
) Nx-yy+5 A x*+(y-5)

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

Iz, —z| is
a) 2[z|-[z)| b) <[z|-[z|
c) 2|zl|+|zz| d) S|zl|—|zz|
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33. Amp (—i)is 39. The amplitude of the complex number
a) m/2 b) — (n/2) z=sina +i(I—cos a) is
c)n/3 d n/4 a) 2sin£ b)g
34. Forz=a+bi, if (a, b) lies in 3% quadrant, then 2
argz= c) o d) cos%
a) —m+tan” E‘ b) tan”'|— 14.4 Fundamental theorem
a a of algebra, Cube roots of unity
b - 40. The roots of equation x* + x + 1 =0 are
¢) 2m+tan”|— d) —+tan"'|— _ :
a 2 a 2) —1+1 b) 1++/3i
35. Ifzis purely real and Re (z) < 0, then Arg (z) is 2 2
a) 0 b) n o —1+-3i 0 —i+3i
2 2
s
c) -7 d) 5 41. 1, ®, ®?* are cube roots of
a) 1 b) 2
36. Polarformofz=4+4\/§iis c)1/2 d) 3
42. If o is a complex cube root of unity, then
a) 8 (cos §+isin§j (1+w?)=
a) ® b) 1
c)—1 d o
b) 4 [COS —+1sm—j 43. If ® is a complex cube root of unity, then the
value of ®” + ©'+ ©'"'is
c) 8 (COS—+ISIn—] a) b) ~1
c)3 d) 0
44. foi 1 be root of unity, th L1,
d) 4 (cos —+1s1n—) . If®isacomplex cube root of unity, then 5+?—
_ . . a) 1 b) — 1
37. (s1n9+1cos. 6.) is equal to )1/ o Q) —(1/0)
a) cos nb +i sin nf 45. If ® is a complex cube root of unity, then
b) sin n6 + i cos nO (1+o-202)*+ @+ o+ dcn?) =
a) 0 b) — 81
T _o|+isinn|Z-0
c) cosn > 5 ¢) 81 d -1
46. If ® is a complex cube root of unity, then
o o p 2+50+20%)° =
d) cosn(z—ej—lsmn (5—9) a) 18 b) 0
c) 729 d) 3w
4(cos 75’ 75%) . i i
38. The value of (cos O+ISII1 ) s 47. If o is a ;:(;mplex cube 2rg)ot of unity, then
0.4(cos30° +isin30°) l+to-0?)-(1-0+w?)’=
a) ® b) 2w
2 Y2 1) b Y2 4 ©) 1 9 0
10 10 48. If ® is a complex cube root of unity, then
10 (1+ )=
¢) = (1-1) d) —=(1+1) a) 20 b) ©
NG 7 ) )
¢) 3o d) 1
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Critical Thinking 9. If(x+iy)p+iq)—(x*+y’) i, then
- Q) p=x,q=y b) p=y.q=x
c 14!.1 thuah(;vA(;f t;vo c(;‘mplex lllumbersl,) ) p=x4q=y d)q=-x,p=-y
anjugafe an SEhra 01 4 complex number 10. Ifx=-3+ 5i, then the value of
1. If z=7,then X3+ 6x2+ 34x + 1 is equal to
a) zis purely real a) 0 b) 1
b) zis purely imaginary c) -1 d) 2
¢) Re(z) =Im(z) 11. If 2 + i)x — (1 + 2i)y = 3i, then the values of
d) zis any complex number x and y respectively are
. a) —1,-2 b) 1,2
. 1+31 .
2. a+ib form of the complex number Y 1s c)—1,2 d)1,-2
+3i
12. Ifa, b are real and(i* + 3i)a + (i — )b + 5i*= 0,
3 11 11 .3 then the values of a and b respectively are
Y137 REERRTE
53 NEE
2 .3 2 .3 9 T4 ) 4%
RETRT] TR
5 5 5 3
3.  Which of the following is correct ? c) 44 d) 2 4
a) 2+3i<3+4i b) 3-4i<2-3i )
c) l+i<l-i d) none of these 13. Ifx:%,thevalueofx3—x2+x+44is
—i
1+i)°
4. The imaginary part of 1+ 1? is a) 8 b) 2
(2-1) ¢) 3 d s
1 3 . 2451,
a) - b) — 14. The conjugate of the complex number is
5 5 4-3i
4 2 7-26i ~7-26i
©) = d = a b
5 5 T ) s
5. The values of x and y satisfying the equation | 7060 0 74 26i
. _ . o . C
(1+1)x. 2i N (2 31).y+1 _iare 25 25
3+1 3-1 . ) ) —
a) x=—1,y=3 b) x=3,y=—1 15. If (x +yi) (3 —4i) =5+ 12i, then /x> +y’ =
c) x=0,y=1 d) x=Ly=0 5
) y . ) Y a) 65 b) —
6. Ifx=1+2i thevalueof x> +2x>-3x+5= 13
-1 13
a) 0 b) - 15 ) — d) 18
c) 25 d -19 5
7. a +ib form of the complex number 16. Ifz and z, are two complex numbers, then
) 3 L a) Re (z)).Re(z) b) Re (z).Im (z,)
1+T 1+T 2+ 1 ¢) Im(z)).Re(z,) d) None of these
a) —3-1i b) —3+i (XerJ
—-5-1i d) -5+i 1
© ' ) ' 17. Ifz=x—iyandz3=p+iq,then¥is
8. If z=(3V7 +4i)’ 37 - 4i)’, then Re(z) = P tq
5 equal to
2) 79x37 b) (79 (3V7) 2 2 by — 1
c) — 4 (79) d) (79)*(37 - 4i) ¢) 2 d) 1
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18

19.

21.

22.

23.

24.

25.

26.
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! . Xy
If z=x+1y, z3 =a—iband b =k(a?-b?),

then the value of k equals

a) 2 b) 4
c) 6 d) 1
. 3 1+a
If x+iy=——————,then ——=
2+cosO+isin0 lI-a
0
a) cot O b) cot —
2
c) icot9 d) itan9
2 2
The real part of ——————— is equal to
1-cosO+isin®
a) 1/4 b) 1/2
¢) tan 6/2 d) 1/1 —cos 6

If z is a complex number, then (z_'l) (z)=

a) 1 b) — 1

c) 0 d) i

The number of solutions of the equation
72 +7Z=0is

a) 1 b) 2

c)3 d 4

If Z—_l (z#—1)is a purely imaginary number,
zZ+1

22 +7Z=0is
a) 0 b) 1
¢) 2 d -1

If(d + 1)1 + 2i)(1 + 3i).....(1 + ni) = a + ib, then
2.5.10....(1 + n?) is equal to

a) a— b’ b) a?+ b’

¢) Val+b? d) Ja?-b*

14.2 Modulus, Argument, Power

and Square root of a complex number

If n is any positive integer, then the value of

janl _jan-l
> equals

a) 1 b) — 1

c)i d) —i

27.

28.

29.

30.

31.

32.

33.

34.

The square roots of — 8i are

a 2-2i,—-2+2i b) 2+2i,—2+2i
c)2-2i,-2-2i d) —2-2i,2+2i
Square roots of — 48 — 14 i are

a) =(7+1i) b) £ (7-1)

c) £ (1+7i) d) +(1-7i)

The square roots of 5—2+/14 i are
a) \J7 ++/2i, -7 +2i

b) 7 -~2i, -7 ++2i

¢) N7 -\2i, 7 -2i

d) =7 —2i, -7 -2i

Ifi=J/-landnisa positive integer, then
in + in+1 + in+2 + in+3 —

a) 1 b) i

c) 1° d) o0

If z72=—-24 —18i, then z =

a) 3 (1+3) b +3(3-0)

©) +3(1-3)  d) £33+i)

35 .
The square roots of "y +31 are

1 1

) 244 —2-Li b 3eli 3Ly
3 3 2 2

o) 3-4i —3414
2 2

d) 2—li, —2+li
3 3
If n is an odd integer, then (1 + i) + (1 — i)™is
equal to
a) 0 b) 2
c) -2 d) 1

If p+i ,}a—i_ib h b,c,d € R
SN — S
p+1q c+id’W erep, ¢, a, b, C, 5

then (p* + q?)* =

a’+b’
¢ +d?

b)

d) none of these



35.

36.

317.

38.

39.

40.

41.

42.

43.
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Zl-i-Z2

Ifz =5-2iand z, = 6 + 5i, then
1
B8

D T3 )45
P

) 3 )\

The modulus and amplitude of 5 + 12i are

a) 17, tan™ 12 b) 17, tan™" el
7 12

c) 13, tan”" (ij d) 13, tan™" (Ej
12 5

Z,-2,

i65 +11%:

a) 0 b) 1

c)i d) —i
The value of i** is equal to

a) i b) —i
c) -1 d) 1

If x +2i+ 15i°=7x + i’y + 4), where
X,y € R, thenx+y=

a) 21
c)9

b -9
d) - 21

S\ 4n+l
. P I+1
Ifn is a positive integer, then (l—j =
-1

a) 1
c) i

b) — 1

d) —i
2502 | -500 | :588 | 586 , :584
The Value Of ;582 ::580 11578 11576 :1574 -
a) — 1 b) —2
c) -3 d -4
Ifi2=-1, theni+i>+ 1+ .... to 1000 terms is
equal to
a) 1

c) i

1=

b) — 1
d) 0

100

If Zik =X +1y, then the values of x and y are
k=0
a) x=-Ly=0 b) x=1Ly=1

c)x=1,y=0 d) x=0,y=1

44.

45.

46.

47.

48.

49.

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

a) Re(z)>0

b) Re(z) <0

¢) Re(z)>2

d) Re(z) >3

If |z| =]z, ....... = |z | = 1, then the value of

lz, +z,+z, + ... tz|=

a) 1

b) |z| +|z,| + ....... +z|

d) None of these

-1
If[z] =1 and ®=2— (where z# —1), then
z+1

Re(m) is
) 0 b) ——
n -
|z+l\2
z 1 d \/5
©) z+1| |z+1P ) |z+1|2

Let z, be a complex number with | z, [= 1 and z,

be any complex number, then

1-2z,
a) 0 b) 1
c) -1 d) 2
| i,
The amplitude of +\/§.l 1s
+i
ks b T
D% ) 76
b PR
© 3 ) 73

1+2i
The modulus and amplitude of ﬁ are

a) ﬁand% b) 1and 0

¢) land = d) land =
3 4



3+2isin0

50. ——— will be purely nnaginary, if 0 =
1-2isin 0
a) 2nm + T b) nn +2
3 4
c) nn +2 d) nn +Z
3 6

14.3 DeMoivre’s theorem, Argand

diagram and Polar form of a complex number

51. Ifz=—-1-1,thenarg zis

n L
a) ) 2
_3n L
3 )
8 8
1+1 1-1
5. |— | +|—| =
77
a) 1 b) 2
c) 4 d) 8
. 1+1 .
53. Amplitude of FIS
—1i
T T
a) _5 b) 5
c) 0 d =«

54. The amplitude of Sin% + i(l —cos gj is

s 21
a) g b) ?
v v
c) 10 d) 5
55. If 0 <amp (z) < m, then amp (z) — amp (-z) =
a) 0 b) 2amp (z)
¢c)n d) none of these

56. Ifz=1-cosa+1isin o, then amp z =

b) ——

o
a) 3 2

57.

58.

59.

60.

61.

62.

63.

The value of (— i) is

2) 1431 b) 1-+3i
2 2

0 —3-i 0 J3-i
2 2

The amplitude of e s equal to
b) — sinf
d) esine

a) sinB
C) ecose

If a:\/z, then which of the following is
correct?

a) a=i+i b) a=1-1
¢) a=-(2)i da=-1-i
1+cosdp+ising n_
1+cosp—isin¢ -

a) cosnp—isinng b) cosnd+isinnd

c) sinnp+icosnd d) sinnd—icosnd

10
T .. T
1—cos— +1sin—

The value of 101 -

T .. T
1—cos— —isin—
10
a) 0 b) — 1
c) 1l d) 2

(cos20—isin20)" (cos40 +isin40) >
(cos30 +isin30) (cos30 —isin30)~’

a) cos 490 —1i sin 490
b) cos 236 —1i sin 230
¢) cos 490 +1isin 496
d) cos210+isin216
Which of the following is a fourth root of

1 i3
+—7

2 2

.. T T, W
a) cos|—-+isin —| b) COS|—-+1sin —
2 2 12 12

To.. T .. W
¢) cos| —+isin—| d) cos|—+1sin —
6 6 3 3
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14.4 Fundamental theorem of a) 1-i3 b) —1+i3
algebra, cube roots of unit . .
= » AR ¢) i3 d -3
64. The roots of equationx®— (5 +1i)x+ 18 —i= 0 are
73. The roots of equation x>~ x + 12i = 0 are
3+i+(7i+3 3+(71+3
g JHEOED ) 2D 147 NEI
) 7 )
5+£(7i+1) S5+ix(7i+1
= g 2D 147 345
. ’ ) 5 D
65. The roots of equation 9x* — 12x + 20 = 0 are
74. If o is a complex cube root of unity such that
a) ziﬂ b) iiﬂ o+ o+ 1=0, then o’ is
3 3 3 3 a) o b) o2
3, 4 4 3i ¢) 0 d) 1
33 d x5 75. (1—0+ o) + (1 +o— ) =
a) 8 b) 16
1+o) .
66. The value of ( +2(oj is c) 32 d) 48
@ 76. If 1, ®, o’ are the cube roots of unity, then
a) 1 b) — 1 a) 1 b) —1
c) ® d) w? c) i d o
67. If ®is a complex cube root of unity, then 77. If © is a complex cube root of unity, then
a) 74 b) 68 (l-oto?) =
c) 712 d) 64 a) - 6 b) 8
68. If ® is a complex cube root of unity, then c) 6 d) -8
2-0)2-0)2 -0 2-on')is 78. If @ is a complex cube root of unity, then
a) —47 b) 47 x+y)P+ xo + yo?) + (X0’ + yo)* =
c) 49 d) — 49 a) 3(x* +y’) b) 3(x* - y’)
69. If a and o are complex cube roots of unity, then c) 4 +y’) d) 4x* —y")
(I-0o) 1=B)1-o)1-p?) = ~
a) 3 b) 6 79. Ifz= \/§2+1 , then z% is equal to
c)9 d) 12 a) i by i
70. The value of ! + ! > = c) 1 d -1
I+o l+o
a) 0 b) 1
c) -1 d) 2
40 40
71. Value of ~1+43 + e is
2 2
a) 0 b) 1
c) 2 d) -1
72. If i=+/-1, then
. 334 . 365
4+5 —l+£ +3 —l+£ =
2 2 2 2

DGT Group - Tuitions (Feed Concepts) Xlth — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448



DGT Group - Tuitions (Feed Concepts) Xlth — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448



Competitive Thinking 3 +2isin 0

9, """ willbereal, if 6 =
) 1-2isin®
14.1 Equality of two complex numbers,
Conjugate and Algebra of a complex number T
a) 2nmw b) nn+5
1. If S(LJF?I) =a+ib, then (a, b) equals
(1+1) T
c) nm d) HTC—E
a) (15,20) b) (20, 15) o L
¢) (15, 20) d) (15, - 20) 10. The real part of (1 — cos6 + 2isin 0)' is
2. The true statement is 1 1
. . . . a) T~ ) R—
a) l—-i<1+i b) 2i+1>-2i+1 3+5cos0 5—3cos6
c) 2i>1 d) None of these 1 1
3. Letz, z be two complex numbers such that ¢) 3_5c0s0 d) 5130080

z, + z, and z, z, both are real, then i
11. Ifx=3+1i,thenx’-3x>-8x+15=

a)z =—2z b)z =z
)% : )= a) 6 b) 10
C)z,=-12, d)z, =z
. . . c) —18 d) - 15
4. If3-2yi=9x-7i, wherei*=—1, x and y are
real, then

Z
a) x=05,y=35 b)x=5y=3 12. Ifz =(4,5) and z, = (- 3, 2), then z, equals

| /
0 x=2.y=7  dx=0,y=2l > (—_2‘3 -_2J b (2.8
o 1213 1313
5. If (a+ib)(c+id)(e+if)(g+ih)=A+iB, then
@+b)(+d)Ee+ ) (g +h?)= -2 =23 -2 23
a) A2+ B’ b) A2- B? 9\ s )\ 13713
c) A? d) B* 13. Ifz=1 +1, then the multiplicative inverse of z* is
6. If C—Jr%,where a, b, c are real, then a*> + b> = (e i:\/__l)
c—i a) 2i b) 1-i
a) 1 b) — 1 ¢) —if2 d) i2
c) c? d) — ¢ ) .
. . . . 61 =31 1
7. If the conjugate of (x +iy)(l1 — 2i) be 1 + 1, then ) ) )
14. 1If |4 31 -l|=x+1iy, then(x,y)is
1 3 20 3 i
a) Xx=— b =—
) x=3 ) V=3
a) (3,1) b) (1,3)
. 1-1 . 1-1 ¢) (0,3) d) (0,0)
+iy=—-— d) x—1y=—-— ’ ’
VI DY )
Ly 15. Ifz, =+2iandz,= 3 + 5i, then Re[ﬂ] is
8. The conjugate of 31 in the form of a+ib is %
1 equal to
13 (15 13 . (-15 _
a) —+1(—j b) —+1(—j 2 L by
2 2 10 2 17 22
13 (-9 13 9 -17 22
—+i| — d) —+i| — c) 5, d —
9 1o (10) ) 1o 1(10] ) 31 ) 17
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16.

17.

18.

19.

20.

21.

22.
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The complex numbers sin x + i cos 2x and
cos X — 1 sin 2x are conjugate to each other for

b) x=(n+%)n

c) x=0 d) No value of x

The real values of x and y for which the equation
(x* + 2xi) — (3x* + yi) = (3 — 5i) + (1 + 2yi) is
satisfied, are

a) Xx=nmn

1
b) x=-2,y=—
) X Y=3

d) none of these

a) x=2,y=3

¢) both a) and b)

For a positive integer n, the expression

o N
(I-1) (1_Ij equals

a) 0 b) 2i"
c) 2» d) 4»
1-21 4-i
=+ =
2+1 3421
24 10. 24 10.
a) —+-—1 — el
13 13 13 13
10,24, 4 1024,
951 ) 3713
1 3 3+4i
- - | =
1-2i 1+i)\2-4i
1,9, 19,
9 543 ) 372
19, 19
)37y ) 473
If o is a real number such that z — i is real and
11-3i .
z= —, then the value of a is
1+1
a) 4 b) — 4
c) -7 d) 7
. 3 _. 3
I (lﬂ)3 a %)3 _ X +iy, then
(1-1) (1+1)
a) x=0,y=-2 b) x=-2,y=0
c)x=1,y=1 d x=-1y=1

23.

24.

25.

26.

27.

28.

For the real parameter t, the locus of the complex

number z = (1 — t2) + iy/1+t> in the complex
plane is
a) anellipse b) a parabola

c) acircle d) ahyperbola

2+
If the imaginary part of

1. .
is zero, where a is
ai—1

a real number, then the value of a is equal to
a) 2 b) 2

) —= d -2

2
Let zbe a complex number such that the imaginary
part of z is non zero and a = z2 + z+lis real. Then
a cannot take the value

a) — 1 b)

1
) 5 d)

4
If z :?, then z is (where Z is complex
—1i

conjugate of z)

a) 2(1+1) b) 1+i
2 4
e RS
2
If z#1 and is real, then the point

7—
represented by the complex number z lies

a) either on the real axis or on a circle passing
through the origin

b) on a circle with centre at the origin

c) either on the real axis or on a circle not passing
through the origin

d) on the imaginary axis ;.

14.2 Modulus, Argument, Power and

Square root of a complex number

1+i)"
If (l—lj =1 ,then the least integral value of m

b) 4
d) -4



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
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If(1-1)»=2" thenn=

a) 1 b) 0

c) -1 d) 4

1+i2+i4+i6+ ... +iis

b) Negative

¢) Zero d) Cannot be determined
?+i*+i°+...... upto(2n + 1) terms =

b) —i

d -1

a) Positive

a) i
c) 1

200

Ifi2 = 1, then the value of Y i" is

n=1
a) 50
c)0

b) -50
d) 100

13
The value of the sum Z(in + inﬂ), where

n=1

i=\/—_1, equals

a) i b)i-1
c) —i d) 0

The value of (1 +1)°+ (1 —1i)®is
a) 0 b 27

c) 2¢ d) 7

If (/8 +1)* = 3% (a+ib), then 2> + b2 is

a) 3 b) 8
)9 d 8
J-8-6i=

a) 1£3i b) = (1-3i)
¢) = (1+3i) d) £(3-1)

1

If (=7 —24i)> =x —iy, then x> +y’ =
a) 15 b) 25
c) —25 d) - 15

If \Ja +ib =x+ 1y, then possible value of \/a —ib
is(a,b,x,y € R)

a) X2_,_},2 b) lxz +y2
c) x+iy d) x—1iy
7
If Z=3_—41i,thenzl4=
a) 27 b) 27
c) 2 d) - 27

40.

41.

42.

43.

44.

45.

46.

2z
If ? is a purely imaginary number, then
2

2y —Zy|
Z1+Z2
3
— b) 1
a) > )
2 o4
©) 3 )5

The values of z for which |z +i|=|z—1]are
a) any real number

b) any complex number

¢) any natural number

d) any integer

L — 3+21) .
oaulus o 3_0i 1S

1
a) 1 b 5
¢) 2 d 2

z—-1
If zis a complex number such that P is purely
imaginary, then
a) [z|=0

c).fz>1

b) |z/=1
d) [zl <1
1-i

100
If (—j =a+ ib, then
1+1

a)a=2,b=-1

b) a=Lb=0

c)a=0,b=1

d)a=-1,b=2

If z and z, are any two complex numbers, then
|z, + 2, + |z,— z,| f is equal to

2) 20z |z, b) 20z, + 2 [z,

©) lzf - [z, d) 21z, [z

If z is a complex number, then which of the
following is not true ?

a) |z = [z’

b) |27 =|z[

¢)z=72 d)z=2



47.

48.

49.

50.

51.

52.

53.

54.

z-1
If |z =1,(z # — 1) and z=x + iy then (m] is

a) Purely real b) Purely imaginary
d) Undefined

A real value of x will satisfy the equation

[3—4ix

¢) Zero

j =a—if(a, B real), if

3+4ix
a) *—p2=-1 b) a?—p2=1
c) o+ B*=1 d) o*—p2=2
If |z, + z, | = |z, —z,|, then the difference in the

amplitudes of z and z, is

b o E
a) ) 3
c) = d) o
13-5i1 |

The argument of the complex number 4-0; 1S

bd o E
a) - ) 4

b o=
0 < )
Ifz= 1+_\/§i , then the value of arg (z) is
a) b) n/3
c) 2n/3 d) w4
(1 + 1), where i = — 1, is equal to
a) 32i b) 64+ i
c) 24i-32 d) 24i
a+i) D

(B3+1)

1 o1
M 7 ) 2
c) 1 d -1
The modulus of 1=i + hil is

3+i1
. 1.
a) /5 units b) = units
c) N5 s d) vi2 units
5 5

55.

56.

57.

58.

59.

60.

61.

62.

The smallest positive integer n for which
(I+iy=(0-1i)*is

a) 1 b) 2

c)3 d) 4

If z is a complex number, then the minimum value
of |zl +z—11is
a) 1 b) 0

c) =T

5 d) none of these

If z is any complex number such that |z + 4| < 3,
then the greatest value of |z + 1] is

a) 6 b) 4

c)5 d) 3

For any two complex numbers z , z, and any real
numbers a and b;

l(az, — bz,)l’ + |(bz, + az,)|2 =
a) (> +b) (fz,| + Iz,)

b) (@ + 1) (2, + [z,)

c¢) real and negative

d) none of thes

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

I 1 1
4+ —
z

1 2 3

=1

B

|le‘—"22|=|23| =

then |z +2z +z]is
1

a) equalto 1 b) less than 1

d) equalto3

The complex number z satisfying the equations

c¢) ‘greater than 3

|z—12| 5 |z—4]

== =1are
|z-8i| 3’|z-8|

a) 6 b) 6 + 8i
c) 6+8i,6+17i d) —6

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

[ 2 2 [ 2 2
Zl+ Z —Z, Z,—\Z —Z,

a) |z, b) |z,|

d) |z, +z,|+ |z, - z)
For all complex numbers z,, z, satisfying
lz,| =12 and |z, — 3 — 4i| = 5, the minimum value

+

is equal to

c) |z, +z)

of |z —z)] is
a) 0
c) 7

b) 2
d) 17
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63.

64.

65.

66.

67.

68.

If |z| = max {|z — 2|, |z + 2|}, then

a) |Z+E|:1 b) z+z=2

c) |z +E| =2 d) none of these

If z and z, be complex numbers such that
z # z,and |z | =z | . If z has positive real part
1 2 1

(z, +2,)

(z,-2,)

and z, has negative imaginary part, then

may be

a) purely imaginary b) real and positive

c¢) real and negative d) none of these

Letz =3 +4iandz, =—1+2i. Then |z, + z
—2(|z,F + [z,P) is equal to

b) — |z, -z}

2 2
d) [z, - z)

a) |z, — z,f

¢) Iz + [z,f

l+i\/§ .
—| 1S

The value of 1
(1 +,)
1+1
a) 20 b) 9
el a2
) 1 ) 5
50
If i_,.ﬁi =3 (x +iy), then x* +y* =
2 2
2) - 1 b) 1
) 0 d) None of these

The value of z* + |z — 3]* + |z — i]* is minimum
when z equals

2) 2—%1 b) 45+ 3i

i i
1+— d 1--
c) 1+3 )3

14.3 DeMoivre’s theorem, Argand diagram

69.
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and Polar form of a complex number

+2i

The complex number ! lies in which quadrant

1-1
of the complex plane ?
a) First
¢) Third

b) Second
d) Fourth

70.

71.

72.

73.

74.

75.

If z and z, are two non-zero complex numbers
such that |z + z,| = |z | + [z, then

arg (z,) — arg (z,) is equal to

a) - b) —g
T
c) <

> d) 0

If |z = 4 and arg z=5—n, then z=

a) 2.3-2ib b) 23 +2i
©) —243+2i d) —3+i
If arg(z) = 6, then arg (z) =
a) 0 b) — 6
c)n—10 do-=n

T .. T
If z= cos — +isin —, then

6 6
a) |Z| =l,arg z :g

n
b) |z| =l,arg z =%

3 5n
c) |z| :7,arg z:z

d) |7 =§,arg z=tan"' L

V2

If —14++/=3 =1e*, then 0 is equal to

b b X
2 3 ) 73
2 b 2
93 ) 73
1

If y = cos 0 + i sin 0 ,then the value of y + ; is
a) 2cos O b) 2sin O

c¢) 2 cosec 0 d) 2tan 0

76. (—1+i/3)* is equal to

b) 220(1 _i\/g)zo

d) None of these

a) 220(_1_“\/5)20
¢) 220(—1—i\/§)20



(cosO +isin0)*
(sinB +icos0)’

77. is equal to

a) cosO—isin0 b) cos 90 —1i sin 90

c) sin®—1icos© d) sin 96 —1i cos 90

5 5
78. If z=(§+%} +[£—%] . then

a) Re(z)=0
b) Im(z)=0
¢) Re(z) >0, Im(z) >0
d) Re(z) >0, Im(z) <0

79. (=3 +i)®, where i* =1, is equal to

a) 2% (/3 +2i) b) 22 (3 -i)
c) 2% (%% ij d) 2°(B-1)

80. Ifiz*+1=0, then z can take the value

1+i T .. T

— b) cos—+isin—
RN ) cosgrising
c) 4 ) i

81. If (1+i/3)° =a + ib, then b is equal to

a) 1 b) 256
c)0 d) 2°
82. The value of i'? is
. 3_i
2) V3 +i b) e
2 2
. 1_'
) 2
83. The amplitude of 0 is
a) 0 b) /2
)= d) Not defined
g4. 7 _
(2-1)

a) V2| cos 3—7t+isin3—TE
4 4

b) \E(cos r + isinﬁj
4 4

85.

86.

87.

88.

89.

90.

91.

cos 3—n+isin3—7t
©) 4 4
[cos E—isinﬁj
R R

Real part of e is
a) e“°[cos(sin0)]
b) e™"[cos(cos0)]
sno [

c) e [sin(cos0)]

d) ™ [sin(sin0)]

1403
VB +i

a) I quadrant

If z , then (2)'* lies in

b) 1" quadrant

¢) 1" quadrant d) IV quadrant

a) -3 b) -2
c) —1 d) 0
1 .
If . + x = 2cos6, then x" + - is equal to
a) 2cos nO b) 2sinnO
¢) cos nB d) sinn6
Ifz= 23 o (2)
= ,then arg(z) =
1+i/3 s
a) 60° b) 120°
c) 240° d) 300°
If z, z,, z, are three collinear points in argand
z, z_1 1
plane, then %2 % 1
z, z, |1
a) 0 b) — 1
c) 1 d) 2
If arg z < 0, then arg(— z) — arg(z) is equal to
a) m b) — =
T T
C) —E d) 5

DGT Group - Tuitions (Feed Concepts) Xlth — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448



92.

93.

94.

95.

96.

97.

98.

99.
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If z is a complex number in the argand plane,

then the equation |z — 2| + |z + 2| = 8 represents
a) parabola b) ellipse
¢) hyperbola d) circle

If z = x + iy, then area of the triangle whose
vertices are z, iz and z + iz is

a) 2[zP b) %|z|2

o) [oF & Sl

2
Ifz=x+iyand|z—-2+1i|=|z- 3 —1i], then locus
ofzis
a) 2x+4y-5=0 b) 2x—-4y-5=0
c) x+2y=0 d) x-2y+5=0
Let z, ® be complex numbers such that

Z +im =0 and arg(zw) = n. Then arg(z) equals

3n .
2 5 ) 2
n o F
)3 ) 3

If |z—1] = |z + 1, then z lies on
a) anellipse b) the imaginary axis

c) acircle d) the real axis

1-i
If z=x + iy and (Dzz—,z,then || =1 shows
—1i

that in complex plane

a) z will be at imaginary axis
b) z will be at real axis

¢) zwill be at unity circle

d) none of these

If the amplitude of z— 2 - 3i is % , then the locus

ofz=x+yiis

a) x+y—-1=0 b) x-y-1=0
c)x+y+1=0 d)x-y+1=0

If z and ® are two non-zero complex numbers
such that |z| = |o| and Arg(z) + Arg(®) = m, then
Z =

b) —®

d -

a) ®

c) ®

100.If z = re®, then |e” =
a) ersinS b) e—rsinS
C) e—rcosO d) ercose
.. 4
101.1If (M) =cosnO +isinnb, then n
i+sinO+icos0O
is equal to
a) 1 b) 2
c) 3 d) 4
102.1f z=(1+ i3 ), then Re(z) equals
Im(z)
a) 2100 b) 2%

103.

104.

105.

106.

1
) d) 3

i 2
The argument of the complex number [— _Tj

2
is equal to
ki by &
Py ) 3
I o=
90 )3

50
3 .3 .
If B + 17 = 3% (x —1iy), where x, y are real

and i=~/~1, then the order pair (X, y) is given

by
b) Gﬁj

a) (0,3)

C) (_ ) ) ) 2’ 2

The modulus of the complex number z such that
|z+ 3 —i]=1and arg z=n is equal to

a) 1 b) 2

c)9 d) 3

If z =r(cos 6 + i sin 0), then the value of
z Z .

—+— 18

zZ z

a) cos 20 b) 2 cos 260

c) 2cos O d) 2sin©



107.1f z, =\/§ (COS §+isin%j and

T .. T
z,= NG (cos §+ isin gj , then [z,z,| is

a) 6 b) 2
c) JE d) \/5
i—1
108. Complex number z = —
cos(m/3) +isin(w/3)

polar form is :

a) \/E(cos on + isinf—;j

12

e T
b \/5 cos —+1isin—
) [ 4 4]

\/E[cos I + isinzj
© 6 6

d) None of these
109.Let z= cos 0 + i sin 0. Then, the value of

15
D Im(z*"") at0=2" is

m=1

1 1
b —_— -
a) sin 2° ) 3sin 2’
- & —
©) 25in2° ) 45in2°
30° +isin30° .

110. The value of 222600 :ZE 0" S equal to
a) i b) —i

1+4/3i 1-3i

c) > d) >

111. Suppose that z , z_, z, are three vertices of an

17 722 73

equilateral triangle in the Argand plane. Let

1 .
o =5 (\/§+1) and B be a non-zero complex

number. The pointsaz +, az, + B, az,+p will be

a) the vertices of an equilateral triangle
b) the vertices of an isosceles triangle
¢) collinear

d) the vertices of a scalene triangle

112.

113.

114.

115.

116.

117.

118.

119.

Let z be a fixed point on the circle of radius 1
centered at the origin in the Argand plane and

z, #+ 1. Consider an equilateral triangle inscribed

in the circle with z, z,, z, as the vertices taken in
the counter clockwise direction. Then z 2z, is

equal to

a) z, b) z

©) 7 d) z

1

14.4 Fundamental theorem of

algebra, cube roots of unity

If x+l:\/§, then x =
X

To.. T .. T
a) cos —+1smn— b) cos —+i1sin—
3 3 2 2

A ..
c) sin —+icos— d) cos —+isin—
6 6 6 6

The two numbers such that each one is square
of the other are

a) o, b) —i,1
c)-1,1 d) o,w?

The roots of the equation x* — 1 — 0 are
a) 1,1,i,—1 b) 1,-1,i,—1

d) None of these
Ifa+b+c=0andl, o, ®? are three cube roots
of'unity, then (a + bo + ®?)* + (a + b’ + ®)* is
equal to

c) 1,-1, 0,0

a) 27 abc b) — 3 abc
c) 3 abc d) — 27 abc
If a is an imaginary cube root of unity, then for

n € N, the value of a* + a**3 +a3" {g

a) —1 b) 0
c) 1 d) 3
If o and 7 are imaginary cube roots of unity, then
1
4 28 4L —
the value of a* + B* + af 1s
a) 1 b) — 1
c)0 d) 2

If ® is an imaginary cube root of unity,
(1+ o - m)?) equals
a) 128w
c) 128w?

b) — 1280
d) — 12802
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120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

If cube root of 1 is w, then the value of
B+o+3w?) is

a) 0 b) 16

¢) 16w d) 160’

The value of (1 — ® + ©*)(1 — ®* + ®)°, where
®, w* are cube roots of unity, is

a) 128w b) — 1280
c) 128 ® d) 128w’

If 1, ®, w? are the cube roots of unity, then their
productis

a) 0 b) 0)

c) -1 d1

If z+z' =1, then z!® + 7% is equal to
a) i b) —1i

c) 1 d -1

The value of
(I+20+0*)"—(1+o0+20°)"=

a) 0 b) 1

c) ® d) »?

If ® is a non real cube root of unity, then
(a+Db) (a+bow)(a+bw?)is

a) a¥+ b’ b) a’- b’

c) a2+ b? d) a>— b?

The value of (8)'? is

a) —1+iV3 b) —1-i\3

c) 2 d) All of these

If 1, ®, ®?* are the cube roots of unity, then

1 0] [0

A=|lo" o 1 |=

0\)2n 1 O)n
a) 0 b) 1
c) ® d) »?

1 i

If o= +2‘/§1 ,then (3 + © + 30) =
a) 16 b) — 16
c) 16 ® d) 16 ®?

1

If x+—=2cos0, then x is equal to
X

a) cosO+isinO b) sin® —icos O

c) cos® +1isin 6O d) sin® +icos6

130.

131.

132.

133.

134.

135.

136.

137.

If ® is an imaginary cube root of unity, then the

value of sin [(0310 + 0323)75 —%} is

a) —/3/2 b) ~1/42
c) 1/42 d) \3/2
6 6

B+i) (1-43) .
+ is equal to
2 2

a) —2 b) 0

c)2 d) 1

If ® is a complex root of the equation z* = 1, then

(l+§+i+ﬂ+ _______ )

o+o’ * 7 Jisequal to

a) —1 b) 0

c)9 d) i

If n is a positive integer not a multiple of 3, then
1+ (1+0)(+o0)(d+oed to 2n
factors =

a) 0 b) 1
¢)— 1 d) 2
If ® is a complex cube root of unity, then

(1 + o)1+ o) (1 + o)+ o) ... to2n
factors =

a) 0 b) 1
c) —1 d) 2
If a, B, y are the cube roots of p (p < 0), then for

any x,yandz, 29TYB+7Y _
XP+yy +za

a) %(—14\/5) b) %(l+i\/§)

o -1 @ S I

(1-o+o)(-o0®+o)(l-o*+ od).. to2n
factors is
a) 2° b) 22
c) 0 d) 1
If 1+iv3 is an integer, then n is
1-iv/3
a) 1 b) 2
c) 3 d) 4
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138.

139.

140.

141

142.

143.

144.

145.

If (1 + ®»)™= (1 + ®)™ and ® is an imaginary
cube root of unity, then least positive integral value
ofmis

a) 6 b) 5
c) 4 d) 3
If the cube roots of unity are 1, ®, % then the

roots of the equation (x — 2)* + 27 =0 are
a) —1,-1,—-1

b) -1, - o, — ®*

c) -1,2+3m,2+3m)’

d) -1,2-3m,2-30?

. 6 . 6
The value of M + ﬁ is
1-i3 1+iV3
a) 2 b) —2
c) 1 d) 0

Jdf2x=-1+ \/gi, then the value of

(1-x*+x)Pf— (1l —x+x)0is

a) 32 b) — 64
c) 64 d) o0
Let @ be the imaginary root of x" = 1, then
(5 -) (5-0?)...(5 —®" ) is equal to
5" +1
1 b
) -
5" -1
c) 4! d
) ) 2
If © is a complex cube root of unity, then for

positive integral values of n, the product of
0.0%.0°....0"% will be

= »
a) ;/5 b) 1 i3
2
c) 1 d) both (b) and (c)
NS - 215
(-1+iV3) + (-1=iV3) is equal to
1-i)* 1+1)”
a) — 64 b) — 32
1
c) - 16 ) 16
If ©, = cos(z—nj +isin(2—nj, i’ =—1, then
n n

(x+yo,+zn?) (x+yo+ zo,) is equal to
a) 0

b) xX*+y* + 72

c) X*+y*+ 22— yz—zXx — Xy

d) x*+y*+ 7> +yz+zx + Xy

146.

147.

148.

149.

150.

151.

152.

If 2+ z+ 1 =0, where z is a complex number,
then the value of

1Y 1Y 1Y 1Y
[z+fj +[zz+—2j +(zz+—3j +....+(z6+—6J
z z Z Z

is

a) 18 b) 54
c) 6 d) 12
If ® (# 1) is a cube root of unity and

(1+®)"=A+ B, then A and B are respectively,
the numbers

a) 0,1 b) 1,0
C) 1, 1 (1) - 15 1
1000
1 V3.
——4+—1 =
2
3.
a) l+—3i b ——£1
2 2 2
1 3.
c) ——+£1 d) None of these
2 2
If o and B are the roots of the equation
x*—x + 1 =0, then o? + 3299 =
a) -2 b) — 1
c) 1 d) 2
l,/® and ®* are the cube roots of unity, then

(1 -0+ ®?) (1 -+ o')... upto 8 terms is

a) 26 b) 2'°
c).27 d) 2®
In the Argarid plane, the distinct roots of

I+ z+ Z> + z* = 0 (z is a complex number)
represent vertices of

a) a square

b) anequilateral triangle

¢) arhombus

d) a rectangle

Let o, B denote the cube roots of unity other than

g

302

1 and o #p. LetS,= ) (1)’

n=0
Then, the value of S is
a) either — 20 or — 2®?
b) either — 20 or 2w?

¢) either 2o or — 20’
d) either 2w or 20’
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Evaluation Test

If | | =2 represents a circle, then its radius

23
is equal to
a) 1 b) =
3 o2
o ) 3

The real part of (1 — 1) is

T T 1
a) e*cos (% log 2) b) —e’sin (5 log 2)

L LS
c) e*cos (% log 2) d) e*sin (5 log 2)

If z=ilog (2—\/5), then cos z =

a) i b) 2i

c) 1 d) 2

If =1 is a cube root of unity, then the sum of
the series S=1+2® + 3@* + .... + 3n®>*'is

3n

a) o1 b) 3n(o-1)
o-1 Do
©) 3, )

If z=3 — 4i, then z* — 32> + 32> + 992 - 95 is
equal to

a) 5 b) 6

c) -5 d) -4

If for the complex numbers z and z,
1

1-7 2 2
|_4%|%4_%|

=k (1—-[zP) (1 -z), then k is equal to
1

10.

a) 1 b) — 1

c)2 d) 4

If a and b are real numbers between 0 and 1
such that the points z = a +1i, z, = 1 + bi and
z,= 0 form an equilatelral triangle, then

a) a=b=2+3
b) a=b=2-+3
¢) a=2-3,b=2+43

d) a=2+3,b=2-3
If (cos O + i sin 0)(cos 20 + i sin 20).....

(cos nO + i sin nB) = 1, then the value of O is

4 b 2mn
a) 4mn ) D)
4mm mmn
) an+1) Y S+

Ifz =a+iband z =c +id are complex numbers
1 2

such that |z |=]|z,|=1and RC(ZIZ) =0, then
1

the pair of complex numbers w, = a + ic and

w, = b + id satisfies

2) fw =1 b) fw, = 1

¢) Re(w,w,)=0 d) Alltheabove

If i=+/1, then

334 365
4+5(—%+§] +3(—%+£J is equal
to
a) 1-i3 b) —1+iV3
¢) i3 d) -3

Q000
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@ Classical Thinking

. (A) 22 @ 3 B 4 (A 5 (A 6 O 7. B 8 (O 9 (B) 10. (A
1L (A) 12, (A) 13. (C) 14 (A) 15. (C) 16. (B) 17. (C) 18. (A) 19. (C) 20. (D)
21. (D) 22. (D) 23. (B) 24. (D) 25. (B) 26. (B) 27. (A) 28. (A) 29. (B) 30. (D)
31, (A) 32 (A) 33. (B) 34 (A) 35 (B) 36. (A) 37. (C) 38 (D) 39. (B) 40. (C)
41. (A) 42. (C) 43. (D) 44. (B) 45. (B) 46. (C) 47. (D) 48. (B)

@ Critical Thinking

A 2 B 3 (D 4 (€ 5 B 6 B 7. (A 8 ® 9 B 10 (B)
_11. (A) 12. B) 13. (D) 14 (B) 15. (C) 16. (D) 17. (A) 18. (B) 19. (B) 20. (C)
21. (B) 22. (A) 23. (D) 24. (B) 25 (B) 26. (C) 27. (A) 28. (D) 29. (B) 30. (D)
31 (C) 32. (B) 33. (A) 34. (B) 35 (D) 36. (D) 37. (A) 38. (B) 39. (C) 40. (C)
41. (B) 42. (D) 43. (C) 44. (D) 45. (C) 46. (A) 47. (B) 48. (A) 49. (B) 50. (C)
51. (C) 52. (B) 53. B) 54. (C) 55. (C) 56. (D) 57. (C) 58 (B) 59. (A) 60. (B)

. (B) 62 (A) 63. (B) 64. (D) 65 (A) 66. (B) 67. (D) 68. (C) 69. (C) 70. (B)

D) 72. (C) 73. (A) 74 (A) 75. (C) 76. D) 77. (D) 78. (A) 79. (A)

ﬁCompetlt]ve Thinking

(A) 2. (D) 3. (B) 4 (A) 5 (A 6. (A) 7. (C) 8 (C) 9 (C 10. (D)
11. (D) 12. (C) 13. (C) 14 (D) 15 (D) 16. (D) 17. (C) 18 (C) 19. (D) 20. (D)
21 (C) 22. (A) 23. (D) 24. (C) 25. (D) 26. (D) 27. (A) 28. (B) 29. (B) 30. (D)
31. (D) 32 (C) 33. (B) 34 (A) 35 (C) 36 (B) 37. (B) 38 (D) 39. (D) 40. (B)
41. (A) 42. (A) 43. (B) 44. (B) 45 (B) 46. (C) 47. (B) 48. (C) 49. (C) 50. (B)
51 (C) 520 (A) 53. () 54 (©) 55. (B) 56. (A) 57. (A) S8. (B) 59. (A) 60. (O)
61. (D) 62. (B) 63. (C) 64. (A) 65 (B) 66. (D) 67. (B) 68 (C) 69. (B) 70. (D)
71. (C) 72. B) 73. (B) 74 (C) 75. (A) 76. (D) 77. (D) 78. (B) 79. (C) 80. (B)
81 (O) 82 (A) 83. (D) 84 (A) 85 (A) 86. (C) 87. (C) 88 (A) 89. (C) 90. (A)
91. (A) 92. (B) 93. (B) 94. (A) 95. (A) 96. (B) 97. (B) 98. (D) 99. (B) 100.(B)
101.(D) 102.(C) 103.(D) 104.(D) 105.(D) 106.(B) 107.(C) 108.(A) 109.(D) 110.(A)
111.(A) 112.(B) 113.(D) 114.(D) 115.(B) 116.(A)  117.(B) 118.(C) 119.(D) 120.(C)
121.(C)  122.(D) 123.(D) 124.(A) 125.(A) 126.(D) 127.(A) 128.(C) 129.(C) 130.(C)
S 131.(A) 132.(A) 133.(C) 134.(B). 135.(A) 136.(B) 137.(C) 138.(D) 139.(D) 140.(A)
2141.(D) 142.(D) 143.(D) 144.(A) 145.(C) 146.(D) 147.(C) 148.(C) 149.(C) 150.(A)
151.(B) 152. (A)

Answers to Evaluation Test
1.(D) 2.(A) 3.(D) 4(A) 5(A) 6.(A) 7.B) 8(C) 9.(D) 10.C)
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@ Classical Thinking

. (A) 2. O 3.
11. (A)

@ Critical Thinking

12. (A) 13.
21. (D) 22. (D) 23.
31. (A) 32, (A) 33
41. (A) 42. (C) 43.

(B)
©)
B)
(B)
D)

4.

14.
24,
34.
44,

(A)

(A)

(D)
(A)
(B)

3.

15.
29,
35.
45.

(A)
©
(B)
(B)
(B)

6. O 7. (B)
16. B) 17. (C)
26. (B) 27. (A)
36. (A) 37. (C)
46. (C) 47. (D)

18.
28.
38.
48.

(&)
(A)
A)
(D)
(B)

19.
29.
39,

(B)
(©)
(B)
(B)

10.
20.
30.
40.

(A)
(D)
D)
©)

@ 2. B 3

_11. (A) 12. (B) 13.
21. (B) 22. (A) 23.
31. (C) 32. (B) 33.
41. (B) 42. (D) 43.
51. (C) 52. (B) S53.
61. (B) 62. (A) 63.
71. (D) 72. (C) 73

ﬁ Competitive Thinking

(D)
(D)
(D)
(A)
©)
(B)
(B)
(A)

14.
24,
34,

54.
64.
74.

©)
(B)
(B)
(B)
(D)
(©)
D)
(A)

15.
25.
35.
45,
35.
65.
78.

(B)
©
(B)
(D)
©
©
(A)
©)

6. B) 7. (A)
16. D) 17. (A)
26. (C) 27. (A)
36. (D) 37. (A)
46. (A) 47. (B)
56. (D) 57. (O
66. (B) 67. (D)
76. (D) 77. (D)

18.
28.
38.
43.
58.
68.
78.

(B)
(B)
(D)
(B)
(A)
B)
©)
(A)

19.
29,
39
49.
39.
69.
79.

(B)

B)
(B)
©
(B)
(A)
(©)
(A)

10.
20.
30.
40.
50.

- 60.

70.

(B)
©
(D)
(®)
©
(B)
(B)

. (A) 2. (D) 3.

1. (D) 12. (C) 13.
21. (C) 22. (A) 23.
31. (D) 32. (C) 33.
41. (A) 42. (A) 43.
51. (C) 52. (A) S3.
61. (D) 62. (B) 63.
71. (C) 72. (B) 73.
_81. (C) 82. (A) 83.

‘91. (A) 92. (B) 93.
101.(D) 102.(C)
111.(A) 112.(B)

L1210 122.(D)

2 131.(A)  132.(A)

 141.(D) 142.(D)
151.(B) 152. (A)

(B)
©)
(D)
(B)
(B)
©)
©
(B)
(D)
(B)

103. (D)
113. (D)
123. (D)
133.(C)
143. (D)

4.

14.
24,
34,
44.
34.
64.
74.
84.

94.

(A)
()
(©)
(A)
(B)

©)

(A)
©
(A)
(A)

104. (D)

114. (D)
124. (A)

134. (B)
144. (A)

D.

13
23
35.
45.
35,
65.
75
85.

95.

(A)
D)
(D)

©

(B)
(B)
(B)
A)
(A)
(A)

105. (D)
115.(B)
125. (A)
135. (A)
145.(C)

6. (A) 7. (O
16. (D) 17. (C)
26. (D) 27. (A)
36. (B) 37. (B)
46. (C) 47. (B)
56/ (A) 57. (A)
66. (D) 67. (B)
76. (D) 77. (D)
86.' (C) 87. (C)
96. (B) 97. (B)
106.(B) 107.(C)
116.(A) 117.(B)
126.(D) 127.(A)
136.(B) 137.(C)
146.(D) 147.(C)

i Classical Thinking

(1+21)(2+1) 2+i-4i+2i%

=2 -3

=-3i-4

b

2.

6. -Zl+22=3+2i+2—3i=5—i .

7, _ 342i

A ,
. Z 2-3

3+42i (2+30) 131

2-31 (2+431)) 13

=0+i

9. (x+yiy'=

=3+21

18.
28.
38.
48.
58..
68.
78.
88.

98.

©
©
(B)
(D)
©)
(B)
©
(B)
(A)
(D)

108. (A)
118.(C)
128. (C)
138. (D)
148. (C)

1+3iand 2, =2 -

2 +2y = (1+3) + 2~ i)

99,

- (©)
19.
29,
39.
49.
59.
69.
79.
89.

(D)
(B)
(D)
(€
(A)
(B)
©)
(©)
(B)

109. (D)
119. (D)
129.(C)
139. (D)
149. (C)

x=yi

10.
20.
30,
40.
50.
60.
70.
80.

90.

(D)
(D)
D)
(B)
B)
(©)
(D)
(B)
(A)

100. (B)
110. (A)
120. (C).
130. (C)
140. (A)
150. (A)

_x

yl

x+ yi

z-2 _x+yi—-(x=yi)

(x+y1)(x yi) x*+5°

10. .
. 2i 21

=y=> purely real
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11.

12.

13.

15.

16.

4

18. -

19.

20.

21,

(J:eri)“3 =u+vi

= (u+viy =x+yi

=w-3uv’+iGulv-v)=x+yi
w-3uvi=xand3u’v-v’=y

= Z=u’-3v and L= 3 - V2
u v

+4(u —v?)

= +
u. v

Ifz=x+iy is the additive inverse of 1.—- i,

then (x+iy)+ (1 -1) =0
=x+1=0,y-1= 0=>x—-1y~1
Thead&hvelnverseqfl—l isz=-1+1i.

5+2i_28i_ . 28)
3+4i 25 25

5m2L_
3-4i

x+ix+y—2pi=0-7i
Gx+y)+(x-2p)i=0-T
x+y= ﬁax;dx 2y—~7

By solving, we getx=—~1andy =3

Cx—ix+y—3ip+2=0

x+y—(x+3y)i=-2

2x+y=-2 andx+3y=0

By solving, we get
- 2

x=—andy= —
5 ¢ &

x=1-iv3

(G- 1)y= (-—'iﬁ)zzz»xz—Zx+4=-0
¥R +2+4 =22+ +1)

=0)(x+1)
“¢
) (4+1)(2+3i)) S5 14,
i = o
sldr 13 BB
:>x'——5- —E
Tl T
A ), ) O
z] ' 1—-1
e Im(il.z_ﬁ} =4
zl .

22.

23.

25.

26.

2.

28.

29,

30.

31.

33"

36.

a-i’ _ a-pa=-i* _ 5
1-i3  Q=ii+i+id)
5 g P LD ==i
A+’ -i) =@-i*)y =2°=32
Siﬂce, in+in+]+i|:|+2+in+3:0
s U
-1+1

=1+ 3i|= ,’(1)%(./5)2 =f1+3=2

|z|=va? +b* = B+2=45

Let O be the argument of z.

i

I+ 4+~ +8=1-1-i+1+1
=2-i.

|z|= Va2 +b% =13

Let 6 be the argument of z
b

__El_z
-5

tan 0 =
a

:>9=tan"[—2-) |
3

Letx+iy= J=2i

=>x -y +2pi=-2

¥ —y*=0and 2xy=-2
Solving these equations, we get

- x=ly=-landx=-1,y=1
- Square roots are 1 —i, -1 +1i.

z=x+iy, then|z-5| =|x+iy—5] =|x-5+1y|
= J(x=-5+)’

Since — i = 0 + (<1)i, it is represented by

- (0, —1) which lies on negative Y-axis.

amp (—i) = -~

'z =4+4-3i

2= y4* + (43)* =8

. Also,a=4andb=4+3
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4\/‘ @*ﬂ: 4
0= tan" i
Polar form of z = |2] (cosB+isinB)
_ T .. W
=8 | coOs—+isin—
( 3 3]
37. (sin 0 +1i cos 0)" |
= cos(E—GJ+isin[—T£;BJ
, 2 2
= cosn(E—B]Hsinn(E—GJ
2 2

4(cos75° +isin75°)
0.4(cos 30° + isin 30°)
=10(cos 75° +isin 75° )(cos30° —1isin30°%)

\/_(1+1)

38.

=10(cos45° +1sm45") =

39. z=sina +i(1 - cos o)

b B [l—cosaj

sing

2sin? &
-1 2

.o a
2sin—cos—
2 2

e (wf3) -5

40. Here,a=1,b=1landc=1
_a=l,b=landc=1

P 4D 4 7

=20 — 2
| 143
2

£.: (1+oY=(l+toteo’ -0 =0-a)=-1

43. o +ml°°+m'°1=m99[1+co+m2]=0

44. -

45. (1+o-200"+@+o+40”)*
= (=30 +[4(- @) + o]*
=810* + (- 30)*
=81(0’)".0° + 810
=8lo’+8lw

=B ' v e+ e’ =0]

B

46. (2+50+205)°=[201+0d)+50]°
- =2 (-0) +50]°
=[20 + 5]
=(Bw)°
=3%as
=729
47. (1+o-0*) (1 -0+’
= (20"’ - (-20)’
= 7—80)6 +'80)3
=-8+8=0

48. (1+ed* —(—mj ‘o=0

@ Critical Thlnklng

143 _ (1+3i)(2-3i) _ 2+3i+9
2431 (2+3i)(2-3i)) . 4+9 -
11 3.

— _+_._
13 13-

A+ @)2-+) __2..4
2-i -+ 5 S

a +i)x—2i_+ (2-3i)y+i
3+i1 31
=5 (4+20)x—6i-2+ (9~ Ti)y+3i—1=10i
Equating real and imaginary parts, we get
4x+9y-3=0and 2x—Ty-13=0
Solving both equatmns, we get
x=3,y=-1 -

6. x=14+21
o (x=1)P=42
=>rX-2x+1=-4
Sx*-2+5=0
X+ 2P =3x+ 5= -2+ 5)(x + 4) + (-15)
' ' =0x+4)-15
=15

7. (1+3) (1+§)(2+i"
1 1,/ ’

(+2)31+3) _ S5i+5  2-i .
= .2 . = s .=_3"'1
1(2+1) —(2+1) 2-i1 -

8. z=(3T +4if 3N - 4iy .
= {37 +4i) 3T - 4D)}> 37 - 4i)
=(63+16) (3T -4) =
= (79) 37 - 4i)

X Re@=(M)*GV7) -
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10.

11.

12.

13.

14.

15,

G+ yi)p + qi) = &7 + 00
= pr—qr=0and qx+py=x"+5’
= pr=qpand gz +py=x"+)"*

x=-3+5i

= (x +3)2=25i*
x> +6x+34=0
X +6xt+34x+1
=x(x*+ 6x+34) + 1
=x(0) + 1

=1

@+ Dx—(+2)p=3i
=>2x—-y+(x-2)i=0+31
=2x—y=0andx-2y=3
By solving, we get
x=-landy=-2

(1+3Da+@d-1b+5(=i)=0"
(a—b)+(Ba+b)i=0+5i

a-b=0and3a+b=5 .
By solving, we get a= % andb=%

_ 54 (5+1)(1+1] 243

i (1-i)(1+i)
x—2-31:>(x_—2) —(3i)2_
x? —4x +4 =09 :

= x —4x+13=0

P Ry gy o 4x+13)(x+3)+5

=0(x+3)+5 "
=35 ._ .'
2451 (2+5i)(4+3i)
4-3i 25
_ =7+26i
- 25
conjugate of [_.7 - 261] s 2-6!
| 25 25

Gx+4y)+i(ax+3y)=5+121

. . 3x+4y=5and4x+3y=12
_By_s_c_;lvinga-we get
st e B0
n A 25
.Jx +y = -1—3

B

16.

17,

18,

19.

2 x2+yz

20.

e i

If z, and z, are two complex numbers, then
Re (z,2,) =Re(z,)Re(z,) —Im(z, ) Im(z,)

1 ;

=x-iyand 2> = p+iq
= z=x—iyand z='(p+iq)3
-y =G+id)
(p 3pq)+1(3pq 7).

=x=p’-3pq andy=q - 3p’q

‘"(p +q%) - 3(p* +4)

-—2(p +q)
1
z=x+iy; 22 =a—ib
= z=x+iyand z=(a-ib)’
=>x+iy= (a—lb) -
=@ - 3abY) +i(b’ - 3a2b)
=>x=a’—3ab’and y =b’ — 32’

= i—%=a —3b%-b? + 3a?

p

a
= 4(a’ - b?)
=>k=4 :
iy
2+cosB+1sinf . -

_ 3(2+cos@—isin6)
(2+cos0)” +sin’ 0
6+3cos0—3isin0

& 4+cos’0+4cos0+sin’@
:'|:6+3cosﬁ:|+.'|: —3sin6 ]
§+4cosB 5+4c¢os0
3(2 +cosB) —3sinf
= x= , y=
5+4cos0 5+4cos0
-—-—2————[4+cos 0 + 4 cos 0+ sin’ 0]
(5+4cosB)®
B G
S5+4cos0
_4 6+3cosO _3
5+4cos0
=4x-3 '

1+a_(1+cose)+isin9
l1-a (1-cosB)—isin®
Rationalising the denominator, we get
1+a (1+c039)+1sm9 (1-cos0)+isin@-

l1-a (1 cosﬂ)—lsmﬁ (1 .cosB)+isin6
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_ (1+cos8)(1—cos8) + (1 +cos6)isin @+ (1 - cosB)isinO+1’ sin’ 6
- (1—cosB)’ — (isin0)*

_ 1—cos’ 0 +isin® +isinOcos0-+isinO—isin O cosO—sin? O
- 1+ cos® 86— 2cos0+sin* 0

_ 1—(cos’ 6 +sin’ B) + 2isin O

" 1+ (cos® O+sin’8)— 2cosH

1.2sin —B—'cos = cos 9
_ 2isin 6 - - 3 2i 2 . ias®
2(1-cos9) 25in? 2 sing
2 2
21. —~1—
1—cos O+isin O
1 (1 cos0)—isin6

(1 0059)+1sm9 (1—cosB)—isin®
(1= 0059]-181119
~ (1-cos0)? +sin’ 0
_ (1-cosB)—isin®
~ 2(1—cos6)
_ (1—-—0939) i sin 6
2(1-cosB) 2(1—cos6)
1—cos0

Therefore, its real part = ——— = 1
2(l—cos@) 2

22. Letz= x +1iy. Then, Z=x-— lyandz -
X+iy
== 1 —, Xx+i
= @) — =)=
xX—1y x +y

T—  X+i .
(z ')z=x2+;’2(x—xy)=1

23. Letz=ux+1iy, so that z=x— iy, therefore

2’ +z2=0 &G -y +x) +iQy—y) =0
Equating real and imaginary parts, we get
Xy +x=0 ... (1)

and 2xy—y =0

1

=0 =

=y=0orx 5
Ify =0, then (i) gives x> + x =0

=x=0o0rx=-1

1 .
If x= >’ then (1) gives

o =t —= '+'_ i
B g A g
. Hence, there are four solutions‘in all,

24.

25.

26.

27.

28.

29.

z—1_x+i(y—-1) x—i(y+1)

Z+i x+i(p+1) x—i(y+1)
(X + ¥ D +i(-2x)
= X2+ (y+1)

) z-i, o
Since, — is a purely imaginary number.
Z+1

X+y—1=0

=+ =1

—zz=1 _

(1 +i)(1 +2i) (1 +3i)....(1 + ni) =a +ib
(1)

= (1 -1) (1 -2i) (1 -3i).. (l—m)—a—lb

Multiplying (i) and (i), we get
25...(1+n%)=a’+b’

i4n+1 _14 n-1. i4n .il _i4n-i*1

|
=—1+1
(i+i)
=i
Let x + iy be the square root of —8i.
(x+iy)= V-8i = x* -2+ 2yi = — 8i

#—y*=0and 2xy=-8

By solving, we get x = 2, y = — 2 and

x=-2,y=2

the square roots are 2 — 2i and — 2 + 2i.

Ja+ib = i“z;a mi\/lz{;a}, forb <0

T - i[‘jso_-;s _iJ50+4s]

2

=+ (1-7i)

Let (x +1y) =y5-2/14i

¥ +2i=5-2141i

-y =5and 2xy=-2+/14

By solving, we get x =+/7 , y = —+/2 and
x==T,p=2 ° | .

the square roots are V1-\2 i and
7 +/2i. o
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« 31,

32.

33

34..

35.

36.

.. Zl+22' -

,/a+1b = +NZ|;’ iJ‘zI;a],forb<ﬂ

Trvrl i[\/ﬁ—m _i.\/30+24].
2 2

L)
= +/3(1-3i)

Ja+ib =+ J'”;a Y z;—a} forb>0

| [ 37 35 37 35
Jss_‘ 4 4. .04 4
—+3i=¢= +1
2 2 2
N

= i(3+li]
2

A%+ (1 =D = {Q+ PP+ {1 ="
= (2i)" + (- 2D)™
— 23n{i3n + (_1)311}
=0 ...]= nis odd]

zi+z=11+3iandz -z, =- 1 -7
11+3i _ 32 74,
o7 50 50

‘—32 zi_l -32 2 gV
50 50 [?5‘} +[5_0)_

13

21—29

Z]"‘Zz

& =

- —

2] =422 +07 ={(5)’ +(12)} =13

Let 0 be the argument of z. -

o= 5] = (3]

31,

38..

39.

40.

41.

42,

43.

=— N 1

(- 150)+2i=Tx—i(y+4)
—x-15y="Txand2=—(y +4)

By solving, we getx=15and y=-6

x+y=9

4 i)+
1-i (1-i)A+i)

1+ 4n+1
=iti=jiR=i L[vi
l-—1

Since,

PR it it 24
T +i¢ +it +i2+1)

- 584
1
:.._.——1

-574
1

W —1=-1-1=-2

i+i+i +..... upto 1000 terms

_i-i l“'m') i(1- (1) °) _i-1 _
=y 1-i I—i

100

Y i =x+iy

k=0
S l+itit+.....+i%=x+iy
Given series is in G.P.
101
i L{—-i")
1-1

1_
= ——=X+1ly

I-%
=>1+0i=x+iy
Equating real and imagmary parts, we .get
x=1y=0 :

|z—4|<|z-2]
= |z—-4P<|z-2)

= @-4Y+F <@-2¥+y
= 4x>12
=Re(2)>3

=x+1iy
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45.

46.

47,

9.

We have, |z, |=1k=1,2, L
= |z, =1 =

=z z=1

- 1 -
= Zk =—
Zy

|2, + 2, + .t 7, |=[ 2, ¥ 25+t 2, |

[ 12]=l21]
_IZI+EZ+ ----- +z’nl
1 1 1
=S|——t
Z, Z, 2,
lz|]=1
= |xtiy|=l
:x2+y2=1 . ,...(i)
z-l
=
z+l
_(=D+iy (x+1)-"1y
(x+1)+1y (x+1)—iy
_(Py —1)+ 2iy
D)+ () 4y
2iy: i
Ay ...[From (i)]
(x+1)%+ ¥
" Re(w) =0 .
Z]_iq_|=|zl _le [ z,71=|z, |2]
1-z,zz| ‘1‘7--22—; i
|z, -2, |~
=—t|7Z
|2 — 2,
zZ -z i
_1z-7] [171=1]
|Zl—23| h
=|£1—22|=1
|z, —2,|
anp 1+\/§1 alnp(1+\/-1) amp('lj_‘i'l)
S+i
. _m_m_m |
3 6 6
14 2i 142 142 o
1_(1,“1_) 1 1-1-2i) 1+2i
Modulus =1

Amplitude 8 =tan™ [—?-) =0

50.

51.

52,

53.

54.

=i 1-i1+i

3+20sin0 1 be purely imaginary, if the
I-2isin 0 :

3-4sin’0 _
1+4sin’0

= 3-4s5in’0=0 (only if @ be real)

real part vanishe's, ie.,

= sin9=i£=sin[i£]
2 3

= '9% nm +(—1)" (i%] |

T _—
= nnig, where n is an integer

z=—=1-=1i

a=-1 andb=-1

8n
=cos — t+18ih — +cos———1smT
=cos 2m + cos 21 -
=1+1

F =9

141 1+ 1+i

. T .. T
=i=cos—+isin—
2 2
_ . “ g
Hence, amplitude 1s 5
sin§+1 [l—cos§]=_ 2sin = cos—+ 2isin’ —

=2sin" | cos = +isin—
- 10 10

10
A
: SlIl—“—
For amplitude, tanp= — 10 = tanlo
COSs— '
10
==L
.10
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35,

56.

575

8.

59.

60.

=q
amp(z)=tan‘( sino )
1-cosa
=tan"[co;cEJ
2
r:tan_l tan[E_g
2 2
_T G
2 2
Since, —V3-i [cosfﬂsm ]
2 6 6

—i8 ‘n e
Let_ Z‘—‘Be =ccose 13190 emee isin®

= e™*°[cos(sin 6) — i sin(sin 9)]

= ¢ cos(sin 0) —ic**? sin(sin 6)
[ e sin(sin 0) :i

e cos(sm 9)

amp (z) = ta'n'.'li

= tal:l‘1 [tan (—sm 9)]
=-ginf

2

—\/—[0084-!-!81[14} J_[L+—l~—l]=l+i

V2 o2

L.H.S.
[ 2cos?($/2) + 2isin(p/ 2)cos($/ 2)

| 2cos’ (§/2) ~2isin(d/ 2)cos(¢/ 2)

o ”cos-(¢/2)+isin(¢;2)]‘?

cos(¢/2)—isin(¢p/ 2y
[ e '
= R ]

- (e“")“ P

2cbsn¢o+1 sin n¢

RN
a=2i=,2i"= Jf(cos-g--l'—-isini}

T

61. Letcos— —isin—=zand .
10 10

T .. m® 1
coOS—+iSin—=—
10 :

10 z
10
-z | _ [~z-De]"
1_1 (z-1)
=] &
=(2)"
= zI? =(cos£—isin—n—]w
' : 10 10

=cosm—isinmw=—1
(c0s 20 —isin 20)" (cos 40 +isin 40)
(cos30 +isin 30) (cos 30 —isin 30)~°
_ [(cos®+isin6)'[(cos 8 +isin6)*]”

[(cos 8 +isinB)’ T [(cosB+isin0) ]~
_ (cosB+isin0)*(cosO+isin0) ™

(cos @ +isin0)° (cosO +isin 0)”
—8-2046-27

= (cosOQ+1isin0
= (cos 8 +isin 8) ™

= cos 490 — i sin 490

63. l+i£=‘[cos§+isin§]

2 2
; 1 - 1
. 3 1
Now, l+i*-\[3— =(oos£+isin£)4
2 .2 : 3 3
P -
=| cos—+i5in—
(_ 12 12)
) ) ;
S+ixf(5+1) —4(18-1
o o SriEy(s+i)-4(18-i)
' 2(1)
_ 5+it -48+14i
_2
_5+ix(7i+1)
2 '
12x+20=0

65. 9x*—
: a=9b=-12,¢c=20 ..

s ED 4(9)_(20)

- 2x9
' ;_"121241_34_:44_1
18 3 3
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66.

67.
68.

69.

70.

7

72,

73.

74.

B(1+06)+50=

S . R _

(30 +50)°=2"0" = 64

C-0)R2-0)(2-0)(2-)
=Q2-w)Q2-oY)
=[2-w)(2- coz)]2

[4 - 2(m+m)+co]
[4+2+1]

=49

(1 - )(1 - B)(L - )1 - B?)

=1~ u)(l— o)1 -l -a)
= (1—a)¥(1- &&= (- o — 2a)(1 - 2a* + @)

It

=(-30)(- o —20%) = (- 3a)(- 3a) =9
1+co +l+o 1 =i=l
:(1+0))(1+co) (m)(—co) W’
o +(@)* ="+ o
-'(co) to+(o)) (n
—m+c0
=1
4+5[—— 1‘[—] +3[~— —xi]
2 2 Z

=-4+5m+3co2

cqis( LB 4 L B
U2 2 2 -2}

=i3

1) (1) - 4i(12i) 127

aLr 2i
CHa+l=0 _
(-1’ +a+1)=0

x:

. -1=0,a1

75.

76.

=>a’=1 _
and consequently &' =(’)"". ¢ =1"a=a

(1-—0)"‘0)2)54'.(14‘(0—0)2)5

~—(~20)) +(-207)
- e’ -3’0
——32(0) + @) '
=32 a0 A
® (1+c0) (l;mz)&; =m2(;i§2)3—ui(~m)
o +a? =0

77.
78.

79.

*=(20)=-8e’=-8

After solving, we get

I+ + 31+ o+ m2)+3xy2(l+m+co)
=3’ +y’)+3.0+3.0

=3(’+y)

ekl

a —0+ o

@ Competitive Thinking

S846) o

(l+1) :

5'40;30‘—1“201 akib
1

Equating real and imaginary parts, we get
a=15andb=20

The two complex numbers can be compared
only when their real and imaginary parts are
equal. In other words, there is no meaning of
> <in complcx numbers.

Lctzl—a+1b22 c+1d,thcn
Z1+ 7z isreal :

= (a+c) + i(b+d) is real
=b+td=0

=d=-b

Z12; 1s real :

= (ac - bd)+1(ad+bc)1s real
= ad+bc=0
=a(-b)+bc=0=>a=c
zn=a+tib=c—id= 2 ;
w[ a=cand b=-d]

Equating real and imaginary parts, we get
9=3=3%=3"'22%x=1=x=05
and2y=7=>y=35 o
(atib)(ctHid)(etif)(gtih) = A+B (i)
= (a —ib)(c — id)(e — if}(g —ih) = A —iB .....(ii)
Multiplying (i) and (ii), we get

(& + )+ )+ E) @+ b¥) = A+ B
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10.

Erloard 00 0
c—1 '

Cloa-ib (i)
c+i

Multiplying (i) and (ii), we get

¢’ +1 B B Z ., 12
s—=a +tb"=>a"+b°=1

¢ +1

G+iy)1-2i)= 1+i

= x—1 =——l+i.=>x+i = =1
S T T YT 1-4
2 % s
Letz=(2+l,) =3-|~4»1X3 1 =1_3_ _{_.2_
3+1 3+i 3-1 10 10
Conjugate of z . i—gl-
10 10

(3+ 2isin6)(1+ 2isin 6)
(1-2isin@)(1+ 2isin6)

=.[3—4sin29]+i( 8sin@ ]
1+4sin” 6 1+4sin*0
Since it is real, therefore Im (z) =0
8sin® _ '
1+4sin’ 0
= sin8=0= 6=nn, where n=0, 1,2, 3, ......

-1
{(1-cos0)+i.2sin0} ' ={2sin2 %+i.4singcos-g—}»

w1 &
= (2sin9) {sing— + i.Zcos,-e»}
2 2 2) =

9" 1 sin§~-i.2cosE
=(25in—) x—2 2

: cooow I 2 B 7 0
sin—+1.2c08— sSin——1.2¢08—
2 2 2 2

. 0 . 0
sin — —1.2¢cos—
- . 2

2sin g(sinz 9 +4cos’ 9)
2 2 © 2

~ Its real part
. 9 |
_ s *2- _ 1
28i119(1+3c:0s2 9} If.‘(1+3ws2 9]
2 2 2
1 - 1

2[1+3(1+02039H 5+3cosO

1.

12

13.

14,

15.

x=3+1i
=x—3=i
=x¥-6x+10=0

> X3P -8x+15.

=x (X —6x+10)+3 (x*—6x+10) - 15
=x(0)+3(0)-15 |
==15

2 4+ 51 x_3_2i
% ©w3+A P
_ —12-8i-15i+10

9 —(2i)

-2 _22]
13 13

=[:2_ :3%)
1313

Given,z=1+iandi=J—_l

Squaring on both sides, we get
Z=(1+iY=1+2+"=1+2i-1=2i
Since, it is a multiplicative identity, therefore
multiplicative inverse of

20 3 i

Applying R; = R, +R;, we get
6i+4 0 0

4 3
20 3 i

= (61 +4)(3i* +3) =x+iy

= ((6i+4)(-3+3)=x+1y

= x+iy=0=0+10

= (x,7)=(0, 0)
zy=1+2i,2,=3+5iand Z, =3-5i
Z,z, _ (3-Si)(1+2i) _13+i

-1 =x+1y

A (3 +51) 3+51
13+ 3-5i
345 3_:_5;

_ 44-62i
. 34

Re(?ﬁ}ﬁﬁi

z, 34 17
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16. sinx+icos 2x and cosx—isin 2x are conjugate
to each other, if sinx=cosxand
cos2x =sin2x

_ _ T 5n9n 0
ortanx=1=>x= 44"
il = s e X JE I8

_ 4 4 4
orx = E,EE,EE ...(ii)
_ 8 8 8

There exists no value of xcommon in (i) and
(ii). Therefore there is no value of x for which
the given complex numbers are conjugate.

17.  Given equation
(" + 2 xi) — (3 2+ yi) = (3 = 50) + (1 + 2yi)
= -3 +i2x—-3y)=4-5i
Equating real and imaginary parts, we get -

x*-3F=4 ‘ (i)
and 2x —-3y=-35 -...(i1)
From (i) and (ii), we get

x=+2and y=3,%

18. (1—.1)“(1-1)2(1—1)"[1;'-1)" |
1 1
=urdﬂ{;q
. 1
2
c=(1 +i2—21)'{TJ

= (1= 1 -2 G

= (-2 @
=(-2i%)"
=2
o 1220 4-i _ (1-2i)3+20) +(4-i)2+i)
240 3428 (2+D)(3+2i) |

_ 16-—2ix4—7i _50-120i _ E_Ei
4471 4-Ti 65

13 }_3
20. 1 " 3. 3+4?
121 1+i )\ 2-4i
_ 1+2i  3-3i | 6-16+12i+8i |
P22 P 2244

-2(2+4i+15—15'1)[—l+ 21)
10 2

_(7-11)-1+20) _5+451_1 9.
- B "4 4

20 20 4

21. z

22

23.

24,

2.

26.

_ 11+3ix1—i_8—]4i=
I+i 1-i 2

z—ia=4—(7+ a) i which is real, if

a#—7 :
w3 i3

(EE T )

-1  (A+1)

N (1+‘i2+2i)3—(1+i2 —2i)°

(1-i*)?
8i° +8i°

4-7i

=x+1iy

=x+iy

=2 =x+iy=>-2i=x+iy
=2>x=0,y=-2 .

Letz=x+1y

x=1-ty= 1+t

On eliminating t, we getx=1—(3* — 1)
y? = —x + 2, which is a parabola.

2+i _ 2+i)(ai+])

B o @yl
o o
=5 +1’{(__2+-1)(a|1|1'_+l)}
o
Im(z) = 1ia® (1+2a)

But; imaginary part is zero.

1
1+2a=0=>a= ——
' 2

Letz=x+1y,y#0

a=zZ+z+1

>0 - F+x+1D)+iRy+)y)=a
>x -y +x+1=aand2xy +y=0
=x -y +x+1=aandy(2x+1)=0

=>x -y +x+1=aandx= —% ....['.'yqt.O]-
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27.

28.

29.

30.

31.

Letz=x+1p

Then, Z° = (* y’)+1(2xy)
Z (P -y)+iy)

z-1 x+iy—~l '

=(xz— )"‘1(2-”)’) x—=1-1p
x—1+iy
72
Since, —— isreal.
. |

its imaginary part=0

=2y (x— 1) -p ('~ =0

= (¥ —2x+yH) =0

=y=0 or ¥ — 2x+37=0

z lies either on real axis or on a circle passing
through origin. |

x—-1-iy

i _L+i 1+i_ 0+ 2
1-i 1-i 1+ 2 2

[-]-L-il-) i = i(as givei-l) |

1-1
So the least value of m = 4 [ i'= 1]
(1=i)?=2" " S @)
We know that if two complex numbers are
equal, their moduli must also be equal, -
therefore from (i), we have
|a-i)"| =12

= 1-if=]2f [ 27> 0]

= [ T ] =2
=2y =2

= 22=2°

n
= ==1
2

=>n=0 _
Trick : By inspection, (1 =i)’=2""
=1=1

L 415 s bl
=l-1+1-~1+.....

It depends on n.
Hence, cannot _be determmed unless n 1s
known.

A

Given expression is
-1+1-1+1....upto (2n+1) terms
Here, number of terms are odd, so -
expression has the value —1...

33.

34.

39

36.

37.

- 38.

| W8 +i)°=3% _(a%ib)

m R . - ) .
Dt =it L+

n=1

e 2200 co
;(11 i) | [siiceGP)]
_i(-1
1-i
=0
13 i
Z(in_l_irﬁ])
n=1 . . .
=@ +i +1 4.+ @+ 4
_i(l~—i‘) F1-i") _ ( ‘)+i2(1—i)
1-i . 1~ 1-i) (-1

=i+i=i-1

(1+i)+(1-1)° =[1+)TP+[A-)7T
= (2i) + (-2i)’ o
= (8 - 8)i°

=0

Taking modulus and squaring on both sides,
we get o
(8 i 1)50 o 393 (32"" bz)
=90 =3% (a +b7) -
= 3]00 393 ( + bZ)

= 2+ b3 =9

Let /-8 61 =ity
= -8 —6i = (x + iy)’
=i —3’=-8 and 2xp=-6
By solving, we get
x=1l,y=-3and x=-1,y= 3
x+iy=1(1-31)
Trick : Since, {+(1-3i)}* =-8 —6i

JTT-24i= x-iy
Squaring both sides, —7 ~24i =x — y* ~i(2xy)

- Equating real and imaginary parts, we get

x* —y*=—Tand 2xy = 24
K+’ =49 +576 =1/625=25

m x+y1

*(ﬁ]-(ﬂyl)z

=a=x-y,b=2xy
=W%x¥fy-‘
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39.

40.

41.

. A..__}zl +'zzl Z i

= P+

_ =i 3+41
T34 3+4i
25(1+1)

= 1+
25 “LE+D)

2 =) = [(m)] =(2i)' =2’

21+251+4
16+9

2z 3.
Let 4 Then, —= i
3 iy _23’

Z, z,

Z 3. )
—==1l |24 —ll . ll——l
Z, l=|2y i

|z1 —zz|=

3.
=iy +1
25_’_

Zz

Let z=x+1iy weines1)
Given, |z+1]| =|z—1]|

= [x+iy+i] =|x+iy—i|

= |x+i(y+D|=[x+i(y-1)|
= Jx" + (_y"— 1)?

SR+ =R+ - 1)

42

43,

=)y +2p+1=) - 2p+1=>4y=0=2y=0
Hence, from (i), we getz=rx, where X is any
real number. -

(3+2i)= (3+2i)[3+2i)
3-2i) \3-2i \3+2i
9-44+12i 5 (12
= = 41—
13-~ 18 - \13

, 5V (12
+
Modulus (13) [13)

Le ——l--1y, wherey eR
z+1

:7-'This gives

iy _1+iy 1+1y (1"—y2)+2i-y
1-iy 1-iy 1+1y 1+

i .
\J - +4 =
1+)° d y.) 7,

1+y2
1+y*

|2]= =1

-

+1

[ s

. N
i Gwen,(i——) =a+ib

iT==27i

45.

46.

47.

43.

49,

" Now,
¥ [ZH)

o—ip=

.2 100 . =100 .
o2 3]

= a+ib=[@)*] = 1+0i,
Hence,a=1,b=0

|z, +2,[ +]|z, -2, §

=+ x0)’ + 0ty —x) + (1 - p)
=2(x7)+2(y7) +2(x) + 2(33)

~21z, P 42|,

LHS.=|2 = |(x+iy)*| = [ -y +2iy|
-J(x Y'Y +(2x)
R s
RHS. |z = x+iy ] = (i )2='x2 vy

Therefore, |2| = |z

(B) True, (C) False v ZFE 2]
z=x+t 1y
|zf=x*+y u-l ..... (1)

(x— 1)+1y (x+1)~iy
(x+1)+1y (x+1)-1y

_(P+y D+ 2iy
@)+
2iy
(7+1)—+

....[From (i)]

Hence, (Z - 3 is purely i 1magmary
Az

3—4xi

34+4xi
Takmg modulus and squanng on both sides,
o+ =

Squaring the given relations implies Ihat

"X X2 +,V1J’z 0

Now, amp z; —amp 2,

=tan" [y,] tzau:('.(_y.—zw |
% k%

=tan”| 222 | =tan
1 ylyz

: xlxz _

o A
-1 V1% = Yok
AHA +J’13’2J

.

~tan"‘m ==
o2

DGT Group - Tuitions (Feed Concepts) Xith — Xllth | JEE | CET | NEET | Call : 9920154035 / 8169861448



50.

Sl

52.

53.

o

54.

25;

56.

57.

arg[w—*i’-) =arg(13 — 51) — arg(4 —9i)
4-91 -

(g

:ta']]_llzﬁ
4
2 _ 2 1B _-24243i
1+V3i 1443 1-43i 143
-1 3.

= z=—+—1
B - -

\/_/2] 21:

_ -1
:Ml,g(z)'m_[ 1/2 | 3

QA +)"=[a +i)P =0 +#+2i =2i)’ =32i

‘( (2+ s 2 V2xys
sl Jio
1 4_|0-)G-i) 4
34i 5| |(3+i)(3-i) 5
_[3-1-4i 41 2(1-2) 4i
9- ( 1) 10
=—-umts
5

We have, (1 +i)™ = (1 —i)*
= (E) =1=(@>=1

-1
=)= 1)’=>0"=’
= {)*"=(@)"'=2n=4
=>n=2
Since, |z, +2, |<|2, |+|2, |
|z|+|z=1|=]z|+|1-z|2]|z+ (1~ 2z) |=|1| =1
Hence, minimum value of |z[+]z—1]is 1.
|z+1|=]z+4-3 |
=|(z+4)+(-3)]
< |Z+4’+|"f3’ ...I:‘.‘|zl+zzl'£|zl|+|zz\]
=|z+4/+3<3+3=6 e[|z +41<3]
greatest value of |z+ 1|=6

58.

39,

60.

61.

l(az, _bzz) lz + ‘ (bz1 +_azz) |2
=a’|z | +b*|z, | ~2Re(ab)|z,z, |+ b’ |z, [
+a? |z,  +2Re(ab)|z,z, |

=@+’ )|z F +|z,[)

l=f—t—+—

L%, 22 | %7 l

| Zy Zy Zy ‘

[" |z, [=1= 2121 etc]

—| Zy ~l-z2 +z3 | =|z,+2,+2,|
=l rz,+z| [ |z l=lz ]

|2 +2, +2,[= ]

Let z=x+*1y,

- zZ— 12| 5

=5 = 3|z 12|=5|z—8i|

z—8i
= 3|(x—12)+1y]-5|x+(y—8)1| _
= 9(x—12)* +9y” =25x” +25(y —8)” ...()

z—

and

=1=>|z—4|=|z-8|

e
= |x—-4+iy|=|x-8+iy|

= (x-4)+) —(x 8) +y

=x=0

Putting x=6 m(a) we get
=25y +136=0
y=17,8

Hence, z=6+1710rz= 6+8i
(e i
= 'zI +y2] —2Z; r +Iz', ~\Zi -7} r

+|z,— Z —2

- daf 2l g2
| laraf +a -zl =2(af +lzf)]

= 2 [ +2lz.[ +2]0 -2} -

= o+ 7, +a -2 + 207, + 2]z -2

= (jz +zl+[z -zl)
Taking squarc root on both sides, we get

1/zl-z4—]zl+z21+lzl ~2,|

==
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62.

63.

64.

- e-2= b

- Also, |z]=z+2| = Izr

Wchavc
|z;;|-|z;—(3+41)+3+41l
=>|2z|<|z—-(3+4i)|+|3+4i]

ﬂlZg I <5+5
] P 4] = Jo+16=5]

:>|Zz|$10

=-|z|2-10

=|z|-|2z|2|2|-10

=|zi|-|z|2 12-10

=2z~ | 2|22

S|lz1-2i22 [olz-znl2|z|-]220]

minimum value of | z; -z, | =2
= |z-2f
:>zz *(?—2)(;5 -2)
=27 =122 -—23 —-2z+4
=>z+z=2 )
=\z+2|2
:>zz -(z+2)(z 33

=zz +2(z+z)+4

—z+z=-2 (i)
From (i) and (ii), we get
|z+7) =2

Let z; =a+i’o-=(a, b)and z, =c~id = (¢, —d),

wherea>0andd >0

Then |z,|=|z,|=>a’+bl=c*+d ...()
Now, z,+z, _(a +}b)+(c—fd)
z,-z, (a+ib)—(c—id)

_ [@+o)+i(b-d)][(a—c)—i(b+d)]
[(a—c)+i(b+d)][(a—c)—i(b+d)]
_ (@’ +b*)—(c* +d*)-2(ad + be)i

a? +c? —2ac+b* +d* +2bd
__ —(ad+ be)i v B
a’+b? —ac+bd -+ [From (7)]
(5+2,) is purely imaginary.
(Zl - 21) : ]
Trick : Assume any two complex numbers

satisfying both conditions ie., z; # z, and
1z, 1=z, '
Letz, =2+i,2,=1—2i

Z+2Z, _ 31
z,~2, 1+3i

=—1"

‘Hence the result.

65.

66.

67.

68.

69.

70.

zl+zz=2+6i
= [ + 2 = (4 +36) = 40,
|le +i22} =25+5=30

= |7 + 7] — 2z + |2f") = 40 - 60 =~20

la—zf=(16+4)=20
~ 2zl + 1z = 7 -z
|1+iﬂ = J1+3 =2

1 -1 3_i
1+1 i —l 2 2

__‘Fllfl
4 \V4

= |Zl 4'22'2

ﬁ—n'

1+—
i+1

Taking modulus on both sides, we get

50
9.3 3 [
—4—| =3 +

=5 (’J’E)W='325 x? +.y1 = 1= m
=P +P=1

iz’ + |z 3f +|z—i
=+ +(x-3)’ +y2+x2+(y 1)
=3 +3"—6x—-2y+10

=3[x2 +5? —2x-2.y.-:1;-] +10
+_

N 2
z—[Hl)
3 3

the given expression is minimum, when z

4 20

i
equals 1 + —.
1 3

142 . 142i 141 -1
=z~ s

= — X +
1-i 1-i 1+ 2 2

- This complex number will lie in the II qua.drant.

|2, +2, =1z |+ 2, |

= |z, +2, [ =]z, +|2, [ +2|2,]l2,,
= |z, [ +|2z, [ +2Re|2Z, |

=z, [ +|z, > 421z ||z, |
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71

73.

74.

=.2Re|zZ,{=2|z ||z |
= 2|z,||2, |cos(8, _92)=_2IZI Iz, |
= c05(0;-0)=1=0,-6,=0

arg (z)) =arg(z2)
Trick : |2 +2,1=I% |+]2,]

= 2z,,Z, lies on same straight line.
argz, =argz, = argz, —argz, =0

. Let z=i+iy,thén |z]=r=x’+y* =4

and 9— s 150°
6
x= rcos@=4cos 150°= -2./3
and y=rsin0 = 4sin150°= i;_;z |

z= x+iy—¥2\/§+2i _
h¥14

Trick: Since, arg z = —6—--— 150° here the

complex number must lie in second quadrant
so (A) and (B) ar¢ rejected. :Also  |z|= 4

- which satisfies (C) only.: -
N
7= Gosm4isins =324 L
6 6 2 2
|z@J3+l;1
4 4
and ary(z) =tan™ (z]=tan—' 2
¥

ey L\
:>Iarg(z)—tan (tang) p

Here, -1 ++/-3 *::Irem.

=1 +if3= _
" =rcos0+irsin®

Equating real and 1magmary parts, we get
rcos®=—land rsin8=+/3

Hence, tan8 = -3

=>tanf= tan%

Hence, 9 }?233

6. Letz=-1+i3

; & _ \3 5
. 78.  Given that z=[—§+il] +(—-J-§—-ilJ

75, y=cosB+isin0= _c“’,\

. 1 . . .
then —=e ®=cos0—isin®
4

_ y+l£26os-0 |
Yy

,T=~N1+3=2

| R NE) _2r-
o .("_—1]‘3‘

e ( 2 .. 21:)
z=2| co8s—+18In—
4 3 . 3

Y : 2 e o
(2 20 _ 2| cos—+1isin—
3 3 /]
I . \20
—220( 23 +1sm~:-IE

3
. 20

2
sy (c0s01isin®)' _ (cosd-+isin)*
N\ Tk L
B +1cos ) _is[isin9+coseJ
g 1.
_ (cosO+isin@)* _ (cos@+isin6)*

i(cosO~1isin 0)° - i(cosO+isin0)”

=$(cose+isin0)° = sin90 —icos90
. _

2 2 2

ool ] szl
=] cog| — |+1sin| —'|| +| cos| — [—15in| —
Sn St 5n Sn
—cos?+1s1n——+cos——1sm—

6 6 6
Hence, Im (_z) =0

53_ 53 \@ 7
79. . (—J§+1) 2 (-3—4-5]

=2% (cos150° + lsmlso")ﬁ

=% feos(150° x 53)+ isin(150° x 53)]
=2%[cos(22n + 30°) + isin(22m+30°)]
=2"[c0530° +1sin30"]

P [£+ 1]

2 2]
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80.

81.

82.

83.

84.

85..:

86.

izt=-1=z'= — = 2t'=i=z= (@)
1 I

1 o\
=>z=(0+)* =>z= (coszﬁsin—f-t-]
' 2 5. 29
=2 =cos%+isin§ (using DeMoivre’s theorem)
1443 =2 1'+i£ =2| cosE +isin = |=2¢?
2 2 3 3

(L+iV3)’ = (26™) = 26

= 2°(cos3n +isin3n)
= 27 . :
atib=(1+iy3)’==2% -~ b=0

L 1/3 L

i"=| cos EaisinY| = cosE+isin®
2 2 6 6

V3
&
Amplitude of 0 is not defined.
1+71 (1 +71) 3+ 41) —25+ 251

2-i (-4)(3+4) = 25

Letz=x+iy=-1+i
rcos 6=-1 andrsm 9—1

3 .
o= —f-and =3
Thus, Lt ?12 =2 [cos—%ﬁ + isin—:"'E
(2-1) 4 4
eeio cmseﬂsm[) _ ecos(} [elsmll]

LmB[ooé,(sm 0) +isin(sin®)]
Real part of ¢ is e***[cos(sin0)]
1+1\/_ l+lJ_ J3-i
3 3+i N J_ ol
\/37+31—1+f 2(\/_+1)

3+1 - 4.

= J_+ COSTt+ISlIlE:|
S22 [T el

e

S, . j18 . . . Tt
Now Z=cos— —isin—
6 6

. -1100
= (z)® COSE—ISIDE] '
@ [ X isin2

=—1+

= ()" =

(Z)'™ Hes in I quadrant.

B7. xixy X3eiee upto oo -

n..m n T
= (oos-—ﬂsm—] (cos—-;ﬂsm oo s ©
2 2 2 2

—cos(£+£+ |+ isin| 242+
R R A

=¢costtisinm=-1

83. x+l—2c:ose

:.—.:»x2 2xcas9+1 0

= x= cosO+isin® =x'= COsn9+1smnB
1 1 1

== —————— =5 — = cosO Fisin®

- x cosOtisind X

t . .

= ~—=cosnd F isinnd
.

Thus, x* +—]T=2005n9

89. { IJ_] . (I*IJ_) arg(1 + iv3)

i3

= 69" 60° = —120° or 240°
- arg(1-iv3) = -tan™ /3 = -60°
and arg(1_+'i\/§ ) =tan™ ,/5 = 60°

91. Since, arg(z) <0ie.,-ve
we choose arg(z) = — 0, where 0 is +ve

arg(-z)=n—-90 .
arg(—z) ~arg(2)=n-0+0=mn
2
_ X': -9 X
. _p(ig)
¥ _ :
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92.

93.

04.

< 9%,

|z~2|+|z+2|=8 |
= Jo-22+y + Jx+2P 4+ =8

1.[(3:—2)2 +y’ =8- J(x+2)2.+ o

Squaring on both sides, we get

Bty +4—dx=64+x+y +4+4x

~16/(x +2)* +*

= —8x-64=—16(x+2)* +*

= (x.+ 8)=2\1(x+2)’ er2

Again squaring on both sides
=X+ 64+ 165 =4(x" + )" +4+4x)
=3 +47-48=0

x )y
g ___+,;_’5 = 1, which is an ellipse. -

16
Letz=x+1iy
z+iz=(x-y)+ix+y)andiz=—y+ix
Tf A denotes the area of the triangle formed by

| x oy 1
z,z+izandiz,thenA*—*.lx~—y x+y 1
' 2 - x 1
Applying R; = R; — R; — R, we get |
' x 1
A=Y g —1=l(xz+y2)=l|z12
2 2 R
-y x L

|z—2+i|% ‘,z—3.-i|
= [(x=2)+i(y+ 1| = |(x=3)+i(y =D
= Jx—2 +(p+1)? =J(x=3)* +(y-1)?

S +4—4x+y +1+2y :
= +9-6x+it+1-— 2y

=2x+4y-5=0

z+ i =0

= z=—10 =DZ=i®

' Z )
S0 - DO=—1Z
i

Now, arg(zo) ==
= arg(z (—iz)) =n = arg(~iz’) ==
=arg(-i)+2arg(z)=mr

7 e . 3n
= — §-+2 arg(z) = 1 = 2 arg(z) = B .

= arg(z) = 2, :

96.

97.

98.

99.

Letz=x+1y
We have, |z°—1|=
= [(x+ip)’ =1|=|x+iy|* +1

5
= [(x* =y =D+2x0i| = (\}xz +y2) +1

= & -y -1+ @)t =X+ ]

|z|* +1

| Squanng on both sides, we get

x+y +1- 2‘J|:2y2+2y2 22+ 4x3y
=x'+yt 1+ 244+ 27 + 2

:>2x2ﬁ=2x 244

=x=0

z=x+iy=0+wy=1

z lies on imaginary axis.

1 iz

W= ,.then || =1
z—1

1-iz

=1

z—1
= |1—-iz| =|z k|

= |[I-i(x+iy) = |x+iy—i|

= |1+ y)—ix|= [x+i(y -1)|
:>Jx2+1+y2+2y =Jx* +* +1-2y
= y=0

Z=x+iy=x

z lies on real axis.

Letz—2-3i=rcis

A

—=x+yi—2-3i=r1

n
COS +18in—
4

>x-2)+@- 3)1—[rcos ] (rsm ]

5x—2=rcos Eandy—fiﬂrsm "

Y x n
Dividing, we get =cot—=1

=>x-y+1=0

Let |7|=|o|=rand Arg 0 =0
Then, ®=rcis 0, Argz=n—0
z =rcis (1 - 0)
=r [cos (x — 8) +i sin (m — 8)]
=r[-cos 8 +1isin 0]
=—r(cos 0—isin@)
=—
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100.

101.

102.

==

z=re®=1(cos O +isin@)

= iz = ir(cos O + isin 8) = r sin O + ir cos
(—rsind +ircos8) _ _-rsinG _ricosh

=¢ e
:>Ie|z | — |e—rsu19 " enmsﬂ |
= |e™ ™| |cos(r cos 8) + i sin (r cos 9]|

—rqm 5]

_e""[{cos’ (r cos 8) +sin’ (r cos 0)} J?

=g TRE o[ cOS B+_s,m29_=1]

i+sinO+icos0 sin9+i(1+cos0)

- : 4

[l+msﬂ+isin6]“= [(l+c:os£))+isir19}4

2c0529+i.25i119cos§
2 2 2

23i.ngcos-9+i 200329
2 2z 2
e .08 o .. 07
COsS—+ 15N — COsS—+181In—
|2 2.1 2 2
4

.0 . 6 i 0 ..
sin— +1cos — cos— —isin-
. 2 2 | 2 2
N 0 y
= cos—+isin— | .| cos——isin—

. 2 2 ( 2 2)

r S [t] 0 &
= |cos—+isin— | . | cos—+isin—
: 2 2

. * 2
(e .. ey
= | cos—+isin—
2 2
Therefore, n =4
Letz= (1+i\3) -

r=+3+1=2andrcos0=1,rsin 0= 2]
tan8=ﬁ=tan §:9= E

3
z=7 [_cosE + isinE)
' 3 3

= cos 48 + 1 sin40

100
=% 2[cosE+isin£]
] .3 3

=g coql@ﬁ-l 181n 1007
3 3

=21°°(—cos£—isinﬁ]=2m el i
3 3. 2 2

2.

Re(z) 1

| T2 L
mz) | V3| 3
_ 2

103.

104.

105.

106.

f-3 .

2 i 2. ¢ 2 9477

So, argument is tan™" Ej=tan'1(5—/—%J=E
a 0 2

50 G
= 3% w@-i-i.«l-' = 3 cos£+i.sinE
2 2 6 6

=3 cos(-s—g’f};éi.sin[é?ﬁ)
_ 6 6

...[By DeMoivre’s theorem]

3% [cos(zs—n)+ism (25—"]] = 3 (x—iy)
3 | 3 _
, [25n] (25n]
= X=1y= C08 +1si
. 3 3

Equating real and imaginary parts, we gét

= (ZSEJ [ r:]
x=cos{ — [ = cos| 8n+—
3 3.k

Since, arg (2) =7
it lies on negative side of X-axis.

. Letz=x, wherex <(

[z+3 i =1

Sk+3-il=1= Jx+3P+E =1

:>(x+3) +1—1:;>(x+3) —0=>x=-3
|z| =

z=r(cos 0 + i sin §) = re®
z=r(cos § —i sin 8) = re™®

g ia . —if

Z ¥ . T@ . ogp  2ig
= z re® * PO

= (cos 20 + i sin 20) + (cos 29 —1isin 26)
=2cos 26

NN

N
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- 107.

108.

_ o VI Bl ® i )
2122 {\E(cos 4 +15In 4)] [Jg(cos 3 “f“lSlﬂ 3]:‘
= J6e™ = (1z)= Jg( . _‘L+ E

\/—C cos 12 lsm 12
g et JE )

|2122]
i-1
cos(n/3)+isin(m/3)
_ i~ '_ 2(i-1)
h/_ 14-i\@
E g
_26-D 1-i3
1+1~f l—le
_ 2i+23-2+42i3
- 1+3 .
2(—-1+i+~/§+i\/§)
4

_ .I_[(ﬁwl)ﬁ%i(\ﬁ;l)] |

2

2= J (3+1- 2f+3+1+2f) ‘E=\/§

109.

_ —5m9+sm39+sm 50 +....

: Z Irr'l'('zzm—i )j=

+—
9=tan" i 31) ~ tan!| —¥3
V3-1 1-

1 T Sn
— = ——= —
\ 3) 4 6 1

the polar form of z= /2 (cosf—z-ﬂsm f;]

=tan™' 1 + tan”

Given,z cosG+isinG'— e

Z[m(zzm 1) Zlm(e Zm——l Zlme:ﬂm—l)e

m=I mw=1

+ sin 299

) (e+299 i (wxze _
Sin Sin
W 2
._(29
sm| —
2

_ sin(150)sin(150)

__ sin@

AtO=2°,

' sin?30% 1

" 4sin2°

sin2°

)

110.

112.

113.

114.

115.

116.

cé)s & +1 sin 2 -
= = in/6 o
6 6 € ini2

= — = g™ =i
[SJsl-5)
CO8| —— (+1SIn| ——
3 ! 3

1 + 1

(az, +B8)—(az, +B)
o e

((123 pi B)_'(azl +ﬂ)
_ 1 r
a(z-2z,) olz,-2) ofz,-2)

-4 : :a - + ! Jr- 0
(Z1 "'zz) (22 _Zs) (zs _z])

Hence, az; + B, az; +B, az; + B are vertices

of an equllateral triangle.

2r

i (=5)
Letzy=1e", z,=re' */,zz=re

y I 4n
i pplesiet)
= Pei3a+21)
L ghaBic
= (re'®)?
=z
23
X —3x+1=
_Bxi4
2
= \E = i'_ ﬁ_ + i
2. 2 2

= x= cos[:)ﬂsm( ) [Taking +ve sign]

Since, ()? =w?and (0*)? =0* =0a’ = @

P-1=0
= -DEF+1)=0
= x* =land X’ = -1

= x=*f]+i

Puta=1,b=1,c=-2, ~ a+tb+c=0
(+0-20)Y+(1+06° -20)’

= (-30’)’ +(-3w)’

==27-27=-54

Also, option (A) gives the value - 54
ie,27x1x1x(-2)=-54
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117.

118.

119.

120.

121.

122.
123.

124.

3ince, o 1s an lmaglnary cube root’ of unity, let

it be , then
(m)3n-l-| + (m)3n+3 +m"ﬁn+5

= p+l+e’ [ o*=land & =1]

= p+l+0’=0 | o
Since, o and B are complex roots of unity,
we may write o= 6,3 ="

o +|3'2“+i =o'+ (@) + : :
af @0

—0+0" +1
=o+o +1
=0

(+o-0?) =(+e+0’—20°)

=(-20%) = -128a*.
=_128a0" 0’ =~128a’

B+o+3w’) = (Ho+a)
. e[ 1+ @+ 0" =0])

= (-20)'
= 160’
=160
(l 0+ 6 )(l o + w)° -(—2m)( —20%)°
=—128 @

l.q).mzﬂco3=1

2+ =1 P z+1=0-

= Z=—0 0r —(02

Forz=-, 2+ 2"'"=(-0)"" + (o)™

1
: (3

2
_o +1 -

2)—100

Forz=— 0% z'% + 2% =(-0")* + (-0

=0 +o ==l
[(1+co+<n ol ~[(1+ v+’ )+ o’
=" —(0’)™

— (mli)n - ((!)3)211

=1 e

=0

125.
126.

127,

128,

129.

130.

131.

132.

133.

(a +b)(a+bw)(a+bo’)

= (a +b)(a’ + ab(w+0?) + b’e’)

= (a+b)(a’ —ab+b’) =a’ +b’

Let (8)=x=> x’ —8=0
= -2 +H2x+4)=0

=x=2,20,20" orx=2, -1+iV3,-1-i\3

A _,_( 3n._l) '0.;3 (mln- ;D-Z.n) +C02n (mn _m4n)
= (1-D+0+ 0™ [" —(o’ )“co“]

=0+0+0=0

-(_3«9-co+Z«Icoz)“""'[?!(l_T*"C’Jz_)'ﬁ“f”]4 ) |

| a=[3(—6))+(0]4 =267

"16(0 "16&) _

X

.x+—]—=2co:;»s€3::>x2 2xcose+ 1=0

i 20'05'9 t \/4cos 0-4

. _2 _
‘= x=cosB+isinf® -

sm[(mm + @’ ) —%} = sin [(m + m2 Y- E]

4

=““[f ’ffﬂ f_f?i“("f _ J =sinf=g

N

:Ii

255 (=55

1
=';[(‘D) +(@%)°]
| ..m' —1+J'n P
| | O=— =
=-{(@*)* +((°3)?] =—{H1)==
139 7 1.;:- . .'lf2..'
i m[i*? 32 128 '."’"] a1 m(-:'-’i}'i]
=o+a’=-1  .[v l+teo+ae’=0]
Letn=3k+1 |
o"+ @ “0)3"“ @D
_0) Ko+ o6 -

- @) 0+ @), 0%

=co+0) ==l

Hence, T +.a" + o™ -—1'—1 —0-"

o[ ﬂﬂ]
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134. (l+m)(l+co)(1+o))(l+ o)....upto 20 factors

= (o) o)1 +a)l+a) .
=1.1.1.. uptonfactors—l

.. upto 2n factors

135. Since, p<0. Let p=- q, where q is posmve.
) 1

Therefore p3 =- g’ (1)

! 1 1
Henceo.=—q*,B=-q° wandy=— q* &’
+ yo + zo”

The given expression = —————
X0+ yo° +z

1 xo+ye’ +z
® xo+yo’ +z
s

: —1-.1 = — ..
O) w
CO
-2 3 (L)
136, (- 20)(- 20°) (- 20)(— 2oa2). ...to 2n factors

=(2* ©)(2* @).... to n factors = (2%)" = 2™
137 l+iJ§: 1+i_\/§ | 1+iV3
" 1= LI=i3 1443
_ 24193
4
'-1+i\/§*
= =0
9
(IH\/—J —@"=@=1=>n=3
-iV3 -
138. We have, =
' 1+ )=+ el @ =

=>(1+ao’)"=(1+wo)"

S W)= o)

0) m
~(&) -1
= ()" =1=(0")
Hence, least positive integral value of m is 3.
g i '
139. Here, 3=1, @, @
; For the equatlon (x—2)*+27=0
= (x-2) ——27—-33

~_—>x—2=—3(1)s=—3(1, o, ®)

| =-3,-3a, 30’
=>x=-1,2-3m,2 -3

1]

140,

141.

142.

143.

‘unity, then all the nth roots are
h 1, ®, @y @

The given expression
1 B[ BT
| =+ =1 ———1
=2 2 2 2
5| L,
.2 2 2 2
_6 —

—_[—1—J§i\ [ 1+J§1} T
"3 2
57 1)

6 5
(@’ ® )
= = .|..----.-2
\ © w J -

= w6+ié

=1+1 [+ &’ =1]
=

Given x= ‘l+\/—l =@

s +x) -(1 x+x’-)
=(l-o*+0)f-(1-0+a’°
=((1+o)-0)-((1+0)-o)

= (= o - ) - (- 0 — )°
=(-20"° - (- 20)°

= 640" - 640°

=64 (0°)* - 64w’)’ =0 L et=1]

If ® is an imaginary (non-real) n™ root of

n-—1

2 —l=(x - D - o) —od)...(c-a")

Substituting x = 5, we get
55-1=G-1)5-@)(5-0) (5 - o)
c5-0""h
Sn "'1 2 -1 .
2 =5-0)5-@).....5-0")
The product is given by
co.coz.(o3..-..co" == 0)1+2+3+....+11 - mﬂ?ﬂ
On puttingn = 1,2,3,...., we get
10+ 221 46)
o2 =0,0 2 =0=L.,02=0"

=o
Hence, it gives the values 1 and o only.
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15 ISR |
1 143 -1 143
__+__ —_—

15 kL]
=% Im-20+ m-zo
(1—1) (1+1)

=215|: - 2[I . 1 20:| :
(=) @+i)

_ o5 A+)" +(1-1)*
(l - i? )ZU
15

:%[(1 +)* +(1-D¥]

: zi (L + P+ {1 - D3]

- @+ 2)")

le.ilo

=0 o =G P

- 64

' (2n] .. (Zn)
. o, = cos| = |+isin| ==
_ n n

2n 2m 1 i3
== COS—+1sI— = —+— =
3 3 2 2
; [ o .. 21:]2
and®; = [ cos— +1SiIn—
e 3 3
[ 4t .- 41:)
= | COS——+18In—
-3
1 i3 2

(x+ oo + Z0)) (x+ yo + zax)
= (x + yo + z0) (x +y0’ + zo)
‘—*x2+y2 +7° — Xy -yZ—IXx

. Zrz+1l=0>z=more’
Letz=w

2 2 2
(z+l] +[z2 +~17) +ot (2” +-};)
YA Z zZ
B 1 (, 1Y o 1
=|lo+—| +|*+=| +.t| 0 +—
()] w

=1+1+4+1+1+4=12

147.

148.

149.

150.

151.

152.

(]+a)) =A+Bo= (-0’)' =A+Bo
:>0) —A-Bo
= etol=-A- Bm:)A+Bﬁ)+m =0

"=>A=1B=1 camal N 1+ o+’ =0]

|
Since, o = ——+=i\3
2

i i3 1. 3.

0" = 00 = (0YPoe=0=-=+ =i
Z =2
Roots of the equatlonx2 x+l 0 are
=—o,pf=—-a
"‘309+B2099_( w)2009+( 0))2009
=— (0’ +w)=1

(l-o+0)(l-o’+oY)(1l-o'+a)
(l-o'+o¥)(1-0’+e(-0’+e0'?)
- .(1_m7+m14)(1_m8+m16)
=(1—0)+0)2)(1—0)2+m)(1)(1—m+c02)
(l—m+0))(1)(1-03+0))(1 2+a))
(1-0+0) (1 -o0’+0)=20) (2%’
2 23[06) (23m3) 26
1+z+22+2'=0
>A+2)(1+2)=0 _
=z=-1,-1,-0, -, where ® isa cube root
of unity.
1.3

the disﬁnct ‘roots are (-1,0), (-— -*]

1.4
27 2]

Distance between each of them is \/_ So,
they form an equilateral triangle.

o
a=e’,p=0=>—=0

| p
s= 30" (@)
_ =o' -0'+o’ - +w4—....+033°2
_1- (—co) 2 N
—(~0) - _
a=(o,|3=m2:>%=l=m2
®

l ¥ (_mz )303 2
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