Complex Numbers

Question1

If Z; and Z, are two non-zero complex numbers, then which of the
following is not true?
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Options:

A.Z\+Zy = Z1+ Zy

B.|212:| = 21| - |2

C.71Zo = 7y - Zo
D. |Z1 + Zs| > |Z1| + |Zo]
Answer: D

Solution:

|Z1+ Zo| < |Zi| + | Z2|

Question2
The real value of ' o ' for which % is purely real is
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Options:
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A (n+1)F,necN
B.2n+1)3,neN
C.nmt,ne N
D.(2n—1)Z,neN
Answer: C

Solution:

1—isina

s Traisme 18 purely real

Given

1 isina (1-2isina)
14+2isina (1-2isin )

1.e.

1 —isina — 2isina + 2i%sin’a

1 — 4i%sin a
1—3isina — 2sin?a

1+ 4sin?2a
1 - 2sin’a . —3sin«
= T\ T o2
1+ 4sin”« 1+ 4sin”«

which is given to purely real

—3sina
= 1+4sin’a 0

= —3sina=0=sina=0

Hence,a = nm,n € N

Question3

(1+4)2(14-34)
(2—64)(2—2i)

The modulus of the complex number is
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2
A.\/§
R
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C. Y2
D. L+

Answer: C

Solution:

(1+4)%(1 + 3i)

(2 — 69)(2 — 24)
(14 42+ 24) (1 + 3d)
4 — 44— 126 + 1242
2i+6i2 21— 6
- —8-—16i —8—16i
i—3

—4 —8i

3—i (4 — 8i
= ~ X -
(4+8) (4—8
12-28i—8
16+ 64
4-28i 1-Ti

Here,

)
)

80 20
1 7

~920 20

Letz =z + 1y

=V

<uy(3) " (3)

1 — 5
= [o] = 55 V50 = 55v2

NG
= |z| = e
Question4

If 3z 4 i(4x — y) = 6 — ¢ where x and y are real numbers, then the
values of = and y are respectively,
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A.3,9
B.2,4
C.2,9
D.3,4
Answer: C

Solution:

3z +i(dx —y)=6—1
On comparing real and imaginary parts of LHS and RHS, we get

3z =6and4x —y=—1
= 3r=6=x=2

Putx = 2 into 4z — y = —1, we get

4x2—y=-1
= 8+1=y=y=9

Questions

If ( =t )x = 1, then
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Options:

A xz=4n+1,ne N
Bz=2n+1,ne N
C.x=2nneN
D.x=4n,n e N
Answer: D

Solution:
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1+ 1 *
SR € e ) O G ) N R
[ 1—4) T (1+9)
(1++2i]"
= 12 — 42 o
N 1—1+2z‘“”_1
| 1+1 B

= ¥=

= *=1=i*"wherenec N
s.x=4n,n € N.

Question6

If z = x + iy, then the equation |z + 1| = |z — 1| represents
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Options:

A. acircle

B. a parabola
C. X-axis

D. Y-axis
Answer: D

Solution:

Given,
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z=z+ 1y
lz+ 1] = |z —1]
|z4+ 12 = |z — 1]
lz +iy+ 12 = |z + iy — 12
(@+1)°+y*=(z-1)°+¢’
(z+1)—(z—-1)% =0
(z+1—z+1)(z+14+2—-1)=0
z=0
.|z + 1| = |z — 1] represents Y -axis.

Question7

i\ 96 . :
If (%) = a+ ib, then (a,b) is
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Answer: B
Solution:

12

= )96 = a + ib, follow these steps:

To solve the given expression (

Simplify the Fraction:

1—2
1+2

Multiply the numerator and the denominator by the conjugate of the denominator:

(1—3)(1—1)
(I+2)(1—2)

Calculate the Numerator and Denominator:
1-9)(1-49)=1-2i+4¢>=1-2i—1= -2

1+i)(1-i)=1-?=1—(-1)=2
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Simplified Expression:

—2i

7z — ¢

Raise to the Power of 96:
(—4)%
Understanding Powers of —i:
Since (—i)* = 1, calculate (—i))%:
(—0)% = ((—=i))% =124 =1
Thus, the expression simplifies to:
a+ib=1+0

Result:

Therefore, (a,b) = (1,0).

Question8

If (1££)™ = 1, then the least positive integral value of m is
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Options:

A.2

B. 4

C.3

D. 1

Answer: B

Solution:

We have,
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1+4\™
=1
=)

{1—1—@' 1—|—i]m

- X -| =
1—12 1+12
L+2i+a]"
1—32 a
1+2i—11" 5
= — | =1 =1
[1_(_1>] =
2 1™
= —| =1
7]
= =1
= m=4
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