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Hence, equating LHS and RHS, we get k = 1.

T
Example 15 If z, and z, both satisfy z + E=2|z—1| arg (z, —z,) = 1 then find
Im (z, + z,).

Solution Letz=x+ iy, z, =x, + iy and z, = x, + iy,.

Then 2+ 7= 2z

= x+iy)+x-—iy)=2 |x—1+iy|

= 2x=1+y? . (D) \(
Since z, and z, both satisfy (1), we have u

2, =1+y]. and2x=1+y22 c.
= 20, -x) =0, +y) (- O‘esa\

= 2 =, +y,) ‘_Syl [Om ,‘ 26 e (2)
Again f z\f\g age l&—
Therefoy tan § = 2122 whge = arg (z, - z,)

X=X
T — \ T
N tan—=21"22 since ==
X — X, 4
ie., =072
X=X

From (2), we get 2=y +y,, ie.,Im(z, +z,)=2

Objective Type Questions
Example 16 Fill in the blanks:

(1) The real value of ‘a’ for which 32 — 2ai® + (1 —a)i + 5 is real is

@) If |z|— and arg (z) = —, then z =

T
@ii) The locus of z satisfying arg (z) = 3 is

(iv) The value of (—/—1)*""3, where n € N, is
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84 EXEMPLAR PROBLEMS - MATHEMATICS

)

(vi)

The conjugate of the complex number l_l is
+i

If a complex number lies in the third quadrant, then its conjugate lies in
the

i) QR+ QR+2)(2+3i)...2+ni)=x+1iy, then58.13 ... 4 +n?) =
Solution
i) 382-2a+(1-a)i+5=-3i+2a+5+{-a)
=2a+5+(-a-2)i,whichisrealif —a-2=01ie.a=-2.
x K
i) z=12 cos—+zsm j ( J \/_(1+z) u
(i) | |[ 4 \/’ \/’ \e CO .
.
(iii)) Letz=x+iy. Thenits polar formisz=r (cos t@v an 9= Y and
0 is arg (7). Given tI<i\9l %(F 2 O-‘ 26
Pxé\,»\y J3x, vagao
Hence, locus of zis the part of y= J3x in the first quadrant except origin.
N dn— T O 1
(iv) Here (=D =) = (i) ()P =
—i
I 1 i i
A
=i _1=i 1=i _14+i°=2i _1-1-2i _
T T I T 1+1
. 1-i . .
Hence, conjugate of — is i.
1+i
(vi) Conjugate of acomplex number is the image of the complex number about the
x-axis. Therefore, if a number lies in the third quadrant, then its image lies in
the second quadrant.
(vii) Giventhat 2+ 2+2) 2+3i) .. 2+n)=x+1iy .. (1)
= (2+i) (242i) (2+30)...(2+ni) :(x+iy):(x—iy)
ie., 2-D2-2)02-3)...2Q-n)=x—1iy .. (2)
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86 EXEMPLAR PROBLEMS — MATHEMATICS

Example 18 Match the statements of column A and B.

(a)
(b)
(©)

(d
)

()

ColumnA Column B
The value of 1+ + i* + °+ ... i*”is (i) purely imaginary complex number
The value of i'%7 is (i) purely real complex number
Conjugate of 1+i lies in (iii)) second quadrant
14+2i
1= lies in (iv) Fourth quadrant
Ifa, b, c € R and b* — 4ac < 0, (v) may not occur in conjugate pairs

then the roots of the equation \L
ax*+ bx + ¢ = 0 are non real CO ‘u
(complex) and \e

If a, b, c € R and b* — 4ac > 0, (vi) (@t@ﬁl ate pairs
and b*— 4ac is a perfect m “ 5
square, then the ro i& h&( O " 2
equatlon a

Soluth ( P age

(a)

(b)

(©)

(d)

)

& (i), because 1 + 2+ i* + 5+ ... + %
=1-1+1-1+..+1=1 (whichis purely a real complex number)

g _ L o1 | S
& (i), because i T @ e T ===

{6 i i

which is purely imaginary complex number.

& (iv), conjugate of 1 + i is 1 — i, which is represented by the point (1, —1) in
the fourth quadrant.

1+2i 1+2i 1+i —1+3i 1 3, L
= —= =——+—1i, whichis
1-i 1-i 1+ 2 2 2

& (iii), because

represented by the point [—%, %j in the second quadrant.

& (vi), If b* —4ac <0=D <0, i.e., square root of D is a imaginary

—b * Imaginary Number
2a

number, therefore, roots are x= , 1.e., roots are in

conjugate pairs.
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J3+12i + 45— 12
2 — 512

Example 23 What is the conjugate of

Solution Let

5120+ 5-12i y J5+12i +J5-12i
CJ5H12i —5-12i \[5+12i +4/5-12i

S5+12i+5-12i+24/25+144

S5+12i-5+12i uK

Therefore, the conjugate of z=0 + —l N te 6
Example 24 What is the pr1n01 a "L@“Altude — " 2

Solution Let 0 be\i ‘@ alue of am a €0 1 Slnce

Pre tane__l?@ )

Example 25 What is the polar form of the complex number (125)3?
S()lutl()n 7= (125)3_ (1)75 - 4><l8+3 (14)18 (1)3

=P=—i=0-1

Polar form of z = r (cos 0 + i sin9)

(3]

T
Example 26 What is the locus of z, if amplitude of z — 2 — 3i is Z ?
Solution Letz=x+1iy. Then z-2-3i=(x-2)+i(y-3)

Let 6 be the amplitude of z — 2 — 3i. Then tan® = y_;
x_
T oy-3(. i
tan— = since = —
= 4 x-2 ( 4)
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