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Question 1: If 3/(2+ cos 0+i sin 0) = a+ib, then [(a-2)*+b?] is
(1o

21

3)-1

42

Solution:

Given 3/(2+ cos 06+ sin 0) = atib

3 ((2+ cos 0) - i sin 0)/(2+ cos 6 + i sin 6)((2+cos 0)- i sin )
= ((6+ 3 cos 0) - i 3 sin 0)/((2+cos 0)*+ sin” 0)

= ((6+ 3 cos 0) - i(3 sin 0))/(5+4 cos 0)

Comparing with a+ib, we get

a=(6+ 3 sin 0)/(5+ 4 cos 0)

b =-3 sin 6/(5+ 4 cos 0)

(a-2)*+b* = [(6+ 3 sin 0)/(5+ 4 cos 0)]-2)*+(-3 sin 0/(5+ 4 cos 0))*
= (-4-5 cos 0)*+9 sin®0)/(5+ 4 cos 0)?

= ((4+5 cos 0)’+9 sin’0)/(5+ 4 cos 0)*

= (16 + 40 cos 0 +25 cos’0+ 9 sin?0)/(5 +4 cos 0)*

= (16 + 40 cos 0+ 16 cos’0+ 9 (sin’Q +cos?0))/(5+ 4 cos 0)*
= (16 + 40 cos 0+ 16 cos’0+ 9)/(5 +4 cos 0)>

= (16 cos?0+ 40 cos 0-+25)/(5+4 cos 0)*

= (4 cos 0+5)%(5+4 cos 0)*

=1

Hence option (2) is the answer.

Question 2: If z = x + iy is a complex number where x and y are integers. Then, the area of the rectangle

whose vertices are the roots of the equation
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2Z° 1+ 223 = 350

(1) 48
(2) 32
(3) 40
(4) 80
Solution:

Given

22 + Z2° = 350
2Z(Z* + 2*) = 350
Take z = x+Hy
(xHy)(x-iy)[(x-Iy)*+H(x+iy)*] = 350
(x*+y?)(2x*-2y%) = 350
(C+y)(¢-y?) = 175 = (25)x7
x*y? =25 (i)
x*y? =17 ..(ii)
Adding (i) and (ii), we get
2x2=32
x =+4
Andy =43
Hence the vertices of the triangle are (4,3), (4, -3), (-4, -3) and (-4,3).
Area of rectangle = length x breadth
=8x6
=48

Hence option (1) is the answer.
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Question 3: If 1, a,, a,,...a,; are the nth roots of unity, then the value of (1-a,) (1 - a,)(1 - a;)...(1 - a,,) is

(1) V3

(2)1/2

(3)n

4)0

Solution:

Given 1, a,, a,,...a, | are the nth roots of unity.
So x"-1 = (x-1)(x-a))...(x-a,.;)

(x"-1) /(x-1) = (x-a,)(x-2y)...(X-2,.1)
XMHX"2 L xHxH] = (x-2))(X-3,)... (X8, )
Substitute x = 1

(1-a))(1-ay)...(1-a,,)

= l+1+1+...n times

=n

Hence option (3) is the answer.
Question 4: If |(z+i)/(z-1)| = 3, then radius of the circle is
(1) 221

(2) 1721

(3)V3

(4)\21

Solution:

Take z = x+iy

12 =N y?)

Given |(z+)/(z-)| = \3

[(z+) | = \3|(z-1)|

Put z = x+iy
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Oy D) | = V3|xeHy- i)

Squaring we get

X+ (yH) = 36¢Hy-1))

X+ y*+2y + 1 = 3x’+ 3y* 6y +3

2x*+ 2y*- 8y +2 =0

X+ y-4y+1=0

Equation of circle is (x-h)*+ (y-k)* =12
Where (h, k) is the centre and radius is r.
(x-0)2+ (y-2)* = V32

Radius is 3.

Hence option (3) is the answer.
Question 5: If o and p € C are the distinct roots of the equation x*- x + 1 =0, then a'"'+ B!’ is equal to:
(H1

2)2

(3)-1

@0

Solution:

x-x+1=0

Solve by using the quadratic formula, we get
x = (1£iV3)/2

= (14iV3)/2, (1-iV3)/2

= -(-1-iN3)/2, -(-1+iV3)12

=-0% -0
o= -o’
B=-o

!0 BIO7 = (c?) 101+ (-)!7
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= (0™ ')

=-(@)7 ot (@) o]

=-[o +©?]

=1

Hence option (1) is the answer.

Question 6: The region represented by {z = x+iy & C : z -Re(z) <1} is also given by the inequality: {z=x +
iy € C:z-Re(z) <1}

(1) y*<2(x+1/2)

Q) y’<x+(1/2)
B)y'z2(x+1)

@y z(x+1)

Solution:

{z=x+1iy € C:z-Re(z) < 1}
2] = N(x+y?)

Re(z) =x

z- Re(z) <1

=>\/(X2+y2)—xf 1

=> (x™y)< 1+x

=>(x*+yH)< (1+x34+2x)
=>y2<2(x +1/2)

Hence option (1) is the answer.

Question 7: If (1+i)/(1-i))™* = ((1+i)/(i-1))"* = 1, (m, n EN) then the greatest common divisor of the least
values of m and n is :

Solution:
[(1+)(1+H)/(1+H)(1-D)]™2 = [(1+H)(-1-D)/(-1H)(-1-D)]* = 1 (i="-1)
Solving LHS of above equation, we get

Qi2)"2= 1
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=m=28
Solving RHS,

[(-1--i+ D1+ D] = 1

(-212)"* =1
iy =1
=n=12

Greatest common divisor of m and n is 4.
Question 8: If z is any complex number satisfying |z - 3 - 2i | < 2, then the minimum value of |2z - 6 + 5i| is
(12

21

(3)3

45

Solution:

z-3-21|<2

2z - 6 + 51| = 2|z - 3 + (5/2)]

|z - 3+ (5/2)i

=|z - 3 -2i+2i+(5/2)i| (using triangle inequality)
=|(z - 3 -21)+(9/2)j|

> ||z - 3 -21)|-(9/2)|

>12-9/2|=5/2

=>|z -3+ (5/2)i>5/2

=>2z-6+5i>5

Hence option (4) is the answer.

Question 9: If z is a complex number such that the imaginary part of z is non-zero and a = z> + z + 1 is real.
Then, a cannot take the value

(1)-1
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2)1/3

3) 12

(4) %

Solution:

Given a = z*+z+1
Zz+1-a=0

If solution is not real then b*-4ac<0.
1-4(1-a) <0
1-4+4a<0
-3+4a<0

4a <3

a< 3/4

Values of a less than 3/4 will give non real solutions.

Hence option (4) is the answer.

Question 10: Let a, b, x and y be real numbers such that a-b =1 and y # 0. If the complex number z = x + iy
satisfies Im((az +b)/(z+1)) =y, then which of the following is(are) possible value(s) of x?

(1) -1+ -y
2)-1-(1-y?)

3) 1 +(1 +y?)

@ 1-N1+y)
Solution:

a-b=1

y#0

Im[(az +b)/(z+1)] =y

Let z = x+iy

=>TIm [(a(x +iy) + b)/(x + iy + D][((x + 1) - iy)/((x + 1) - iy)] =y
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=>[-(ax + b)y + ay(x+D)]/(x+1)* +y* =y
=>(-axy - by +axy +ay)/(x+1)’ +y’ =y
=>a-b=(xt1)’+y’

=>1=(x+1) +y?

So x = -1 £V(1-y?)

Hence option (1) and (2) are correct.
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