Short Answer Type Questions

. 1 B
1. For a positive integer n, find the value of (1 +;j”(1—?) ;
Sol. (l-fJ"(l-l.] =(1-i)° [1-—) =(1-)"0+i)'=1-i)"=2"
I i

13
2. Evaluate ), (" +i"""), wherene N.

n=l

Z(x +i"hy= Z{l+a)t

n=|
—{1+1]{:+: +3+8 4P+ 8+ + 8+ +:m+111+111+:13}
=(1+D)i-1-i+1+i-1-i+1+i-1-i+1+J)
=(1+Di=i+if=i-1

Alternative method:

2(: +i")= Z(]+1);

n=]

= +ii+2+P+ A+ P+ S+ T+ B+ P+

=1+ }‘“_ D _+ni=isd=i-1

13
) L ) 8 : )

3
3. If(l-H] (—1-_—,) = x+iy, then find (x, y).
1-§ 141



. .53 _ 3
I— 1+;) _(1 ,J

1-i) \1+i

_(a+d? 3_ (1-i? 3=[1+2i+£2 S (1-2i42Y
L 1= 1-i2 1+1 141

h 3 .23
(E) -(_—2’) =P~ (-*)=2"=0-2i

2 2
= x=0andy=-2
1+i)?
4. If {2 I: = x + iy, then find the value of x + y.
- x+iy={l+f)2_l+2i+i2_ 2 2i(2+i)  4i+24
g 2—i 2-i 2—-i (2-i2+i) 4-i*
_4-2_2 4
4+1 5 3
-2 4 -3 4 '3
= X=—, y=—=d X+ y=—+—=—
s VTS T YRS
1-i)'%
5. If(l_'_i = a + ib, then find (a, b).
s

o (1= _[a-n a-nT® [a-2T"
Sol. a+lb1m} ”[{Hf)'ﬂ*f)] e

100
=rl—2f+f2 =[—_2i]lm=ﬁq}25=1
\  1+1 2

(a,0)=(1,0)

Q6. If a = cos 0 + i sin 6, then find the value of (1+a/1-a)
Sol: a=cos6+isinB



l+a _ (1+cos@)+isind
l-a (1-cos@)—isin®

_Zcuszg+i25in~gcmg_Zcmg[cos%-i-isin%]

.28 .8 8 .68 . 8 (7]

2 & i = o S hod

sin > 12511'!2(:{)52 Zsmz(smz 1{!032)

imsﬁ[cmgﬁsinEJ fmsg(msﬂﬂsinﬂ)
2 2 2 2 2

= - t—
sinﬁ(f sinﬁ—i2 cﬂsg] sin?{isinﬂ+cos£) - 2
2 2 2 2 2 2

7. If (1 +i)z=(1-i)Z, then show thatz= —iz .
Sol. We have, (1 +i)z=(1-i)z
. ae s a2 SR ol |
1—:f={1-1)(1-1)f_(l 0y _  1-2i+i E:l ij 1

R T S T U vy T e P W

8. Ifz=x+ iy, then show that zZ + 2(z + Z) + b =0, where b € R, represents a

circle.
Sol. Given that, z=x + iy = Z =x-iy
Now, zZ+2z+Z)+b=0
= x+i)x—iy)+2x+iy+tx—-iy)+b=0
= X+ y2 + 4x + b = 0; this is the equation of a circle

z+2

z-1
z in the complex plane is a circle.

Sol. Letz=x+1iy

z+2 x—iy+2 [(x+2)—iy)(x-1) +iy]

-1 x—iy—1 [x=1)-i]l(x-1)+iy]

C(x=D(x+2)+ Y +il(x +2)y - (x - 1)y]

- (x—1)2+ y?

9, Ifthe real part of is 4, then show that the locus of the point representing

Now,

Given that real part is 4.
(x=1D(x+2)+ )
(x=17%+)y*

=4 =:.,r2+x—2+y2=4{x2—2x+1+y2)

=> 3x? + 3)° —9x + 6 = 0, which represents a circle.
Hence, locus of z is circle

& A

Q10. Show that the complex number z, satisfying the condition arg lies on arg (z-1/z+1) =m/4 lieson a
circle.



Sol: Let z=x+1y

z+1

z-1\ =
Given that, arg ( ]_E

b1l

—

—1
=

Q11. Solve the equation |z] =z + 1 + 2i.

arg(z—1)—arg(z+1)=

4

arg (x+iy—1)—arg(x+iy+1)=m4
arg (x— 1 +iy)—arg (x + 1 +iy) =4

tan~' —2— + tan~' —2—
x=1 x+1
y(x+l-‘x+l) r
x2=1+y? 4
x +y2—l—2y

Yy
n | X = ] .I“l‘l
=— =5 tan
4 .3
() )
:,.,2_}’
P+ yt-1

x+ y: — 2y — 1 =0, which represents a circle.

Sol: We have |z|=z+ 1 + 2i

Putting z = x + iy, we get

IX +iy| =

=

And

X+ iy + 1+2i

e+ =+ D +i(y +2) [olzl=yx2 + ]

Comparing real and imaginary parts, we get

m=x+1;

O=y+2=y=-2

Putting this value of y in \“IE+ y' =x+ 1, we get

2+ (20 =+ 1Y
X+a=x"+2x+]1
z=x+iy=3/2-2i

Long Answer Type Questions

Q12. If |z+ 1| =z + 2( 1 +i), then find the value of z.
Sol: We have [z+ 11=z+2(1+)

Putting z = x + iy, we get

Then, [x+iy+ T1=x+iy+2(1 +1)

=X +iy + l[=x+iy + 2(1 +i)

= x=13/2

(A



Comparing real and imaginary parts, we get

JE+) +pr =x+2;

And y+2=0=y=-2

Putting y = -2 into 1.}(I +1)’+ )% =x+ 2, we get

(x + 1)+ (-2)7 = (x + 2)?

=3 XA+ 1+4=x2+4x+4 =2x=1 — R,

ba | —

z=x+iy= % —2i

Q13.If arg (z— 1) = arg (z + 3i), then find (x — 1) : y, where z = x + iy.
Sol: We have arg (z — 1) = arg (z + 3i), where z = x + iy

=> arg (x+iy — 1) =arg (x + iy + 3i)

=>arg (x — 1+iy) =arg [x +i(y + 3)]

=5 tan~! -2 —pag ' XT3 ¥ _y+3
x=-1 X x-1 x
= w=x-1)y+3)
= xy=xy-y+3x-3 =3x-3=y
: s
= T-—g
(x-1):y=1:3

Q14. Show that | z-2/z-3| = 2 represents a circle . Find its center and radius .
Sol: We have | z-2/z-3| = 2



Puttingz=x + iy, we get

x+@—2_2
x+iy—3

= =2+ =2x-3+i = Jx-22+)2 =2(x-3)*+?
= P—dx+4+yP =402 -6x+9+y7) =3P +3)7 - 20x+32=0
2
=5 xz+y2--2-gx-_l-£= :(x—-lg) + y? %—%:D
2
10 4
= (I—?J +{}'"0)2='§

; G g T
Hence, centre of the circle 1s [?, U) and radius is T

Q15. If z-1/z+1 is a purely imaginary number (z #1), then find the value of |z].

Sol: Let z=x+iy
z—1 x+iy—1

= - L Zz#—1
z4+1 x+iy+1

—

_x=1+iy (x=l+iydx+1-iy)
x+1+iy (x+1+iydx+1-iy)

_ (P -D+y iy + ) - y(x 1)
| (x+1)2+y?

It is given that E;—: is a purely imaginary.
z

2 2
E+_1;£iz'=” =Sd-ltfm0  mxiey=]

1Hx2+ y2 =1

= |z} =1

U



Alternative method: .

Since = ; : is a purely imaginary number, we have
&
z—l+ z-1 =0
z+1 \z+1
. 2-I+i*1=n=>{z"1}(z+l)+[z+l]{z"1},-_{}
z+1 z+1 (z+Iz+1)
= Z+z-Z-1+22-2z+2-1=0=22:z-2=0
= f-1=0
= Iz =1

16. z, and z, are two complex numbers such that |z,| = |z,| and arg (z,) + arg (z,)
= m, then show thatz, = —2; .

Sol. Letz, = |z;|(cos 6, +isin 6,) and z, = |z,| (cos 6, + i sin 6,)
Given that, |z)| = |z,|
Andarg (z)) targ (zp) ==

= 6+6,=nx =0, =r-6
Now, 2, = |z5|[cos (m— 8,) + i sin (m— 6,)]
=5 z) = |z,/(—cos B8, + i sin 6;) = z; = —|z,|(cos 6, — i sin 6,)

=z =—{lz|(cos 8~ isin 6,)] =z,= -5



Q17.1f1z11 =1 (z4#-1) and z, = z; — 1/ z; + 1, then show that real part of z, is zero .
Sol. Letz, =x+iy ]

= lz|=x*+ y* =1 (given)

Now. Zy,=
’ 4 +1

Cx+iy=-1 x-1+iy

_x+zy+t=x+l+iy

_(x=1+iy)x+1-iy)

-(x+l+1'y){.r+l—fy)

(P =D+ Py + 1) - p(x-1)]

- (x+1)*+y°

X4y =142y 1-1+2iy

D+ (414 P
2yi

(x+1)%+

[-x"+y7=1]
=0+

Hence, the real part of z, is zero.

Q18. If Z4, Z; and Z3, Z, are two pairs of conjugate complex numbers, then find arg (Z1, Z,) + arg (Z2; Z5)
Sol. It is given that z; and z, are conjugate complex humbers.



4 n=1
Also, z; and z, are conjugate complex numbers.

=b 24=14
Now, g2 )am( 2} 2] 2]
34 23 24 .2:3
()3}
23 I\ %3 2323

2 2
= arg[tﬂl_f] =0 [ li is purely real]
|z |z3|

19. Ifjz,|=|z,| = ... =|z,| =1, then show that |z; + z, + z; + ... + 2z, |
|, W | . 1
=t —t— et —
2 & 4 Z,
Sol. Giventhat|z||=lz|=...=]z,|=1
2 Foor: oo r
e e P
=3 21-2-12223153353"—““.:3"En=]
1 1 1
= =T 2= Ty g =T
zl 32 Z"

Now, IZ! +22+33+Z4+ X o £

T 22 2+ Z- 2.7 1 | 1 1
= 2272 L 3 e b — b — et —

Z 2y Iy Zn 2y Z I Z,

| | | 1 1 |
=l—t—— et ==t —++—

5y I I3 Zy 2y I Z,

Q20. If for complex number z; and z,, arg (z;) - arg (z2) = 0, then show that |z — z5| = | z4|- |22 |



Sol. Letz, =|z,| (cos 8, +isin 6)) and z, = |z,| (cos 6, + i sin &)
= arg (z;) = 6, and arg (z,) = 6,
It is given that
arg (z,) - arg (2,) = 0
= 6,-6,=0 =6,=6
Now, z, = |z,| (cos 6, + i sin 6)) [ 6, = 8]
So, z; — z, = (|z,| cos 8, — |z, cos 8,) +i (||| sin 8, — |z,| sin 6,)

= |2 = 231 = (12| cos 8, — |z, | cos 8,)% + (|2, sin 6, — |z,|sin 6;)?

= 2P + |z, - 2]2]lz,| cos? 8, — 2 |z |z, |sin? 6,
=\l +1z:12 - 2|z llzy )[cos 8, + sin’ 6,]
= Il + |5 P - 2|z )lz| = iz~ 2,

== |2} — 2o = |z;] = |z,

‘Alternative method:

Let A(z,) and B(z,) be on the Argand 4+
plane.

It is given that arg (z,) = arg (z,). 'Lin'k
So, A and B lie on the same ray emanating B
from origin O. )5
So, points O, 4 and B are collinear. 0

= AB=0A—-0B (Assuming

211 > |z,l)

= |2y — 25| = 23] = |z

Q21. Solve the system of equations Re (z%) = 0, |z| = 2.



Sol: Given that, Re(z?) = 0, |z| = 2

Letz=x+iy. Then |z| = \f‘x2+y2 ;
Given that /x> + y? =2

= P+yt=4 (i)
Also, 22 = x* + 2ixy — y*= (x* — %) + 2ixy
Now, Re(z*) =0

= =0 (i)
Solving (i) and (ii), we get

= X =y: =

= x=42 and y = +/2

Z=x+iy= +2+i2
Hence, we have four complex numbers.

Q22. Find the complex number satisfying the equation z+ V2 |[(z+ 1)| +i = 0.

Sol. Wehavez+ 2 [+ 1)|+i=0  ...(i)
Putting z = x + iy, we get

x+iy+t 2 etiy+1|+i=0
=% .r+i{l+y}+'\/5[\|l'(x+]}2+y2]=0

- x+i(l+y) + V2 (2 + 2x + 14 y2) =0

Comparing real and imaginary parts to zero, we get

x+V2 2+ 2x+14 7 =0 (ii)
Andy+1=0= y=-1]
Putting y = —1 into (ii), we get

x+N2 Xt +2x+141=0

=~ V2l +2x+2=-x
2 +dx+d4=x" =P +4x+4=0=2(x+2)’=0
x=-2

o B

z=x+iy=-2-1i



1—i :
23. Write the complex number z = = 7 In polar form.
cos— +isin—
3 3

Sol. z= s

cns’rﬂsinﬁ
3 3

zﬁ[%_ié] @Lms(—%)“ﬂ‘“('%ﬂ

r .. nr | S
€os— =+ i sin— cos— +1sin—
3 3
n ; T &
=2 |cos| ———— +‘sm(————}]
‘F_ (4 3) PRUTE T3

=2 :{:ﬂs[—r%) +i sin(-—%ﬂ

24. If z and w are two complex numbers such that |zw| = 1 and arg (z) —arg (w) =

T
E' then show that zw = —i.

Sol. Letz=|z|(cos 8, +isin 8;) and w=|w| (cos &, +isin 6,)
Given that, |zw| = |z|jw| =1

il T
Also, arg (z) -arg (W)= = = 6,-6,= =

Now, Zw =|z| (cos 6, — i sin 8,) |w| (cos 6, + i sin 8,)
= |z||w| (cos (-6,) + i sin(—6,))(cos B, + i sin 8,)
= 1[cos (6, — 6,) + i sin (8, — 8,)] = [cos (—n/2) + i sin (—-/2)]
=1[0-i]=-i

Fill in the blanks



25. Fill in the blanks of the following

(i) For any two complex numbers z|, z, and any real numbers a, b,
laz, = bzyf* + |bz, +azyff =

(ii) The value of +-25 x~/-9 is ;
a-iy’

-

(iv) The sum of the seriesi+ >+ + ... upto 1000 terms is :

(v) Multiplicative inverse of 1 +1iis

(vi) Ifz, and z, are complex numbers such that z; + z, is a real number, then
2 =

(111) The number

is equal to .

(vi1) arg (z) +are Z where, (z#0) is )

(viii) If |z + 4] < 3, then the greatest and least values of |z + 1| are and
: z=-2| :
(ix) If =—, then the locus of z is
2+ 2

(x) If |z} = 4 and arg (z) = %”, then z =

Sol. (i) |az, - bzzil + |bzy + azzfl
=|az,[? + |bz,)* — 2Re (az,% bz, )+ |bz,|* + |az,|> + 2Re(bz,x az, )
= (@ + B)z)* + (@ + BD)zyf= (@® + BD)(z,[* + |z

(i) V=25 xv=9=i25 xixJ9 =i*(5%3)=-15

G a-i (1-ip _(-9 1+P-2% -2
1-  (Q=-d1+i+i?) i i i
(iv) i+i*+i+ ... upto 1000 terms

=(i++ ¢‘3+14}+{:5+:‘5+r'7+fﬂ}+ ... 250 brackets

=0+0+0...+0 [w{"+i"""+""2+{"" =0, where n € N]
1-i 1

1
t' l‘ X 3 + = — - 1 i
(v) Multiplicative inverse of 1 +1 o R 2( i)

(vi) Letz,=x, +iy,and z, =x, + iy,
z, + 2, = (x; + x,) + i(y; + ), which is real
=) *t»=0 2y =x
Vo Zy =X, - iy [Assuming x; = x,]
= 5=

(vii) arg(z) +arg () =0+ (-6)=0

(viii)) Given that, |z +4|<3
For the greatest value of |z + 1],

lee e 1l — 1w L A 1



BT - T4

or [z+]]<|z+4|+|-3]:
or Z+1123+3

or |z+1]<6

So, greatest value of |z + 1] is 6.

We know that the least value of the modulus of a complex number is zero.
So, the least value of |z + 1] is zero.

z-2 _r
z+2 6

|x+fy—2|=£=ﬁ|x—2+iy]=£
lx+iy+2] 6 |x+2+iy| 6 .
6 —2+ iy = mlx + 2 +iy| = 36)x — 2 + iy’ = P + 2+ i’
36[x— dx + 4+ = [ + dx + 4 +)7)
(36 — B0 + (36 — ) — (144 + 47)x + 144 — 477 = 0, which is
a circle. '
(x) Letz=|z|(cos 8+ isin 6)
Where 6= arg(z)

(1x) We have

$ 4

_ St
Given that |z| = 4 and arg (z) = —

6
[ 5 .. 5m -
= z=4 ms?ﬂsm-g- (z lies in II quadrant)
=4 -%-i-i%]:—h/i+2:‘

True/False Type Questions

Q26. State true or false for the following.

(i) The order relation is defined on the set of complex numbers.

(i) Multiplication of a non-zero complex number by -i rotates the point about origin through a right angle in
the anti-clockwise direction.

(iii) For any complex number z, the minimum value of |z| + |z - 11 is 1.

(iv) The locus represented by [z — 11= |z —i| is a line perpendicular to the join of the points (1,0) and (0, 1).
(v) If zis a complex number such that z # 0 and Re(z) = 0, then Im (z2) = 0.

(vi) The inequality |z — 4| < |z — 2| represents the region given by x > 3.

(vii) Let Z, and Z, be two complex numbers such that |z, + z;| = |z, j + |zo], then arg (z; — z) = 0.

(viii) 2 is not a complex number.



Sol:(i) False

We can compare two complex numbers when they are purely real. Otherwise comparison of complex
numbers is not possible or has no meaning.

(i) False

Letz=x+iy, wherex,y>0

i.e., zorpoint A(x,y) lies in first quadrant. Now, —iz = -i(x + iy)
=-ix — %y =y —ix

Now, point B(y, — x) lies in fourth quadrant. Also, ZAOB = 90°

Thus, B is obtained by rotating A in clockwise direction about origin.

Yi

.A(x,y)




(iii) True
el + - 1]
We know that |z)| + |z] 2 |z) — 2|
=  Hte-12k-@-1) =pE+E-1]21
So, minimum value of |z| + |z — 1| is I.
Alternative method:
Let A(z) and B(1).
= |z| + [z - 1}= OA4 + AB, where O is origin
From triangular inequality, we get
OA+ AB 2 OB
= (OA+A4B),;,=0B=1
(iv) True
We have, |z - 1| = |z — |
Putting z = x + iy, we get
= k-l+i=p—i(1-)
= -+ =2+(0 -y =l +1+y =P+ 1+ -2y
= -x+l=1-2% = -2x+2y=0 =x-y=0
Now, equation of a line through the points (1, 0) and (0, 1) is:

or x+y=1
This line is perpendicular to the line x — y = 0.
(v) False
Letz=x+iy,z+#0and Re(z)=0.
e, x=0
z=jy
Im () =i =7 %0
(vi) True
We have, |z - 4| <|z-2|
Putting z = x + iy, we get
r—d4+iyl<px-2+iy

= -4+ < J(x-2)%+y?



(vii)

(viii)

= -9y <@x-2+y
= X-8x+16+)y < -dx+4+)°
= -8x+16<—4x+4
= 4x>12
= x>3
False
|2y + 25| = |z)] + |z,
= g+l =l + 2 + 2zliz
= g+ + 2Re(27;) =lof + l2f + 2izlz,)
= 2Re(z;,7;) = 2|z)llz;] =cos(6,-6)=1
= 6,-6=0 = arg(z,) - arg(zy) = 0
False

We know that, any real number is also a complex number.

Matching Column Type Questions

Q24. Match the statements of Column A and Column B.

Column A

(a) [The polar form of i + V3 is

(b)  [The amplitude of- 1 + -3 is

(c) |ltlz+2|=|z- 2] thenlocus of zis

(d) |lt|z+2il =z - 2i|, then locus of z is
(e) |[Region represented by |z + 4i| 2 3 is
0 Region represented by [z + 4| < 3 is
(g) |Conjugate of 1+2i/1-l lies in

(Vi)

(vii)

Column B

Perpendicular bisector of segment joining (-2,

0) and (2,0)

On or outside the circle having centre at (0, -4)

and radius 3.
2/3

Perpendicular bisector of segment joining (0,

-2) and (0,2)
2(cos /6 +l sin /6)

On or inside the circle having centre (-4,0) and

radius 3 units.

First quadrant




Reciprocal of 1T —iliesin

|(h>

(viii) ’Third quadrant



Sol.

(a) Giventhat,z=i+ /3

So, |E|=If+ﬁ]=1“1+(\{§]2 =2

Also, z lies in first quadrant.

1
=:e-argf[z)=ta|1'1—"=E
NE

So, the polar from of z is 2[:05% + fsin%] ;

(b) We have, z=—1+J-3==1+i/3

Here z lies in second quadrant.

-1 T 2r
=r=tan'V3=n-2=-E%
3 3

8
w]

= arg(z) =amp(z)=m — tan

(c) Given that, |z+ 2| = |z - 2|

= pk+2+p|=k-2+p)

= @+2P+y=@-20+) P +dx+4=x"-4x+4

= 8=0 A x=0 -

It is a straight line which is a perpendicular bisector of segment joining
the points (-2, 0) and (2, 0).

(d) We have |z + 2i| =z - 2i

Putting z = x + iy, we get

= k+iy+2f=k+ip-2)F 2+ +2)P=x+(@y-2)
= 4y=0 =y=0

It is a straight line, which is a perpendicular bisector of segment joining
(0, -2) and (0, 2).

Alternative method:

We know that |z; — z,| = distance between z, and z,

Now, |z + 2i] = |z - 2il

= |lzH(-20=)z-2i

= Distance between z and -2/ = Distance between z and 2i

Thus, = lies on the perpendicular bisector of the line segment joining —2i
and 2i.

Hence, z lics on the x-axis as shown in the figure.

'

N



(e) Given that, |z+4i|=3 . i
= |x+iy+4i23 =x+iy+3)23

= (P4 (y+4)? 23 =P+ +8y+1629
= X+ +8+720

This represents the region on or outside the circle having centre (0, 4)
and radius 3.

(f) Given that, |z+4|<3
= k+tiy+4|<3 = x+4+i<3
= 1!(x+4}2+y2£3 =(x+4) +)y"<9
= P+8x+16+)P<9 X +8x+)yP+720
This represents the region on or inside circle having centre (-4, 0) and

radius 3.
1+2i (1420141 1+2i+i%2°
® 2= T awaaen . 1-7
1-2+3i -1 3
B VT TR

Hence, Z lies in the third quadrant.

(h) Giventhat,z=1-i
11 L+ 1+i
= 2 =i (A=-DU+iD) 1-i?

Thus, reciprocal of z lies in first quadrant.

=%U+ﬂ

Q28. What is the conjugate of 2-i / (1 - 2i)?



> oo s
(1-2i)

2—i  2—i _ 2-i
l+4i2—4i 1-4—-4i -=3-4i
_ Q- _ [e-H3-4)
C—(3+4) | (B+4)(3-4)

6-8i-3i+4i’ ) (-11i+2)

9+16 25

Sol. We have z=

= ==

-1 . P
=211 =2 (<2+11)

-2 I,
5:"=—-— B, S 7) P
S T T

Q29. If |Z4] = |Z,], is it necessary that Z; = Z,?

Sol: If |Z1] = |Z5| then z; and z, are at the same distance from origin.
But if arg(Z,) #arg(z,), then z1 and z, are different.

So, if (z1] = |z,], then it is not necessary that z; = z,.

Consider Z; =3+ 4iand Z, = 4 + 3i

Q30.If (a%+1)?/ 2a —i = x + iy, then what is the value of x2 + y2?
Sol: (a’+1)?/2a —i=x+1iy

2 2
a +1 :
B i
2 2 2 2
]
o } I?Ix+ip|'=) @+) = x.'2+3.;'2
128~y (2a)*+(-1)?
2 . 2k
2. 2 f(a“+1)
2+ yt=
S T

Q31. Find the value of z, if |z| = 4 and arg (z) = 51/6



Sol. Letz=|z| (cos 8+ i sin 6), where 8= arg(zf

Given that, |zl =4 and arg (z) = —

' Sw. . . 5m
=5 z=4 cos?+15m“§:r (z lies in IT quadrant)
=4 —{i+:—:’—-—2f+21
2

32. Find the value of (1‘*"):;: +:;
soL s @t |2+:1 Fdzzﬂz f
ol. A V2 ==1

(+i) 2+ )

33. Find the principal argument of (1 + /3 ).
Sol. We have,

z=(1+i3)?=1-3+2i3 ==2+i(2\3)
So, z lies in second quadrant.

= arg(z)=m — tan™’ 2'@’:;;*“"@:,;__:__.

Q34. Where does z lies, if |[z—5i/z+5i | =1?
Sol: We have |z—-5i/z+5i |



= -5il=lz+5] =k+iy-5i=k+iy+5i

= k+iy-S=k+ip+5) =L+~ =x+(@+5)
= 20=0 =>y=0

So, z lies on the x-axis (real axis).

Alternative method:

We know that |z, — z,| = Distance between z, and z,

2—51. -1

Now,

= -5i=k+5i]  =|z-5i=]z- (5

= Distance between ‘z’ and ‘5i° = Distance between ‘z’ and -5/’

This means that z lies on the perpendicular bisector of the line segment
joining ‘5i and *~-5/".

Hence, z lies on the x-axis as shown in the figure.

y

5i

Instruction for Exercises 35-40: Choose the correct answer from the given four options indicated against
each of the Exercises.

Q35. sin x + i cos 2x and cos x — i sin 2x are conjugate to each other for



(a) x=nx (b) x=(n+%)%

(¢c) x=0 (d) no value of x
Sol. (d) Given that,
sin x + i cos 2x and cos x — i sin 2x are conjugate to each other

= sin x +i cos 2x =¢€08 x — i sin 2x

= sin x — i cos 2x = cos x — i sin 2x

On comparing real and imaginary parts of both the sides, we get
sin x = cos x and cos 2x = sin 2x

= tan x = 1 and tan 2x = 1
Now, tan 2x = 1
= -Etan—;:zl, which is not satisfied by tan x = 1
1—-tan” x

Hence, no value of x is possible,

36. The real value of & for which the expression E—Slfi is purely real is
1+ 2isin &
i i
(a) (n+1)— ) @n+1)—=
2 2
(c) nrm (d) none of these
1—isino
Sol. g
ol () 1+ 2isin &
_ (-isina)l-2isin@) 1-isin@—2isina+2’sin’a
(1+ 2i sin er)(1 — 2i sin @) 1 - 4i* sin’ o

+1—Sf5intx-25inza_l-25inza Jisin
T l+4sinfa l+4sin’a l+4sin’a
It is given that z is a purely real.
= -ﬂéﬁ =-3sina=0 =sina=10
I+4sm” o
=y a=nmne |



37. If z=x + iy lies in the third quadrant, then 2 also lies in the third quadrant,
z

if
(a) x>y>0 (b) x<y<0
(¢) y<x<0 (d) y>x>0
Sol. (e) Since z =x + iy lies in the third quadrant, we get
x<0andy<0
N Z_x-iy_(x—iy)Nx-iy) _xz—yz—2f,xy B xz—yz iy
oz X+ iy (x+iydx-iy) x + }:2 X+ }_,2 x4+ y:
Since = also lies in third quadrant, we get
“ 3 .3
£ =Y coand—<22_<o
X'+y Xy
= x* -y <0and-2xy <0
= x*<y*andxy >0
Butx, y<0

= yv<x<0



38.

Sol.

39.

Sol.

The value of (z + 3) (Z +3) is equivalent to
(a) |z+ 3 ) |z-3| (c) Z2+3 (d) none of these
(a) Let z=x+iy. Then
(z+3)(EZ+3) =(x+iy+3)x-iy+3)
=(x+3) - () = (x+ 3+ =k +3+f’=lz + 3]

Alternative method:
(z4+3XZ+3)=(z+3)z+3)
=|z+3f (:zz=|z%)

.t P
If (iJ = 1, then

1—i
(a) x=2n+1 < (b) x=4n
(c) x=2n (d) x=4n+1

where, ne N

1+8Y
o (T] =

: . x - o oax
[ﬂ_ﬂ_)] lﬁ[L} :1:{}_:,} -
(1—i)(1+1) 1-i 1+1

=1

=
= x=4n,ne N

Q41. Which of the following is correct for any two complex numbers z; and z,?



(@) |z)z5] =2y llz] (b) arg (z)z,) = arg (z;) x arg (z,)

(c) |21+zzl=lz||+lzz| (d) |z, + 23| 2lz)| =z,
Sol. (a) Clearly, |z,z,| = [2,]lz,|
Proof:

Let z, = |z,| (cos 6, + i sin 8,) and z, = |z,| (cos 6, + i sin &)

Now, 2z, =|z)|lz;| (cos 8, + i sin 8;)(cos 6, + i sin 6,)

= Lzlyzl[cns 6, cos 0, + i sin 6, cos 6, + i cos B, sin 6,

+i"sin 6, sin 6,]
= |zlizy|[cos (6, + 6,) + i sin (0, + 6,)]

= [2124] =lzyl|z3]
And arg(z\z,) = 6, + 6, = arg(z,) + arg(z,)
|z, + z,| = |z;| + |z,| is true only when z,, z, and O(origin) are collinear.
Also, |z) + zy| 2 |iz)| = Iz,



