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1 (d)

We have, |𝑥| ―1 < 1 ― 𝑥
Two cases arise

CASE I 𝑊ℎ𝑒𝑛 𝑥 ≥ 0

In this case, we have |𝑥| = 𝑥∴ |𝑥| ― 1 < 1 ― 𝑥⇒𝑥 ― 1 < 1 ― 𝑥⇒2(𝑥 ― 1) < 0⇒𝑥 < 1

But, 𝑥 ≥ 0. Therefore, 𝑥 ∈ [0, 1)

CASE II 𝑊ℎ𝑒𝑛 𝑥 < 0

In this case, we have |𝑥| = ―𝑥∴ |𝑥| ― 1 < 1 ― 𝑥⇒― 𝑥 ― 1 < 1 ― 𝑥⇒― 1 < 1

This is true for all 𝑥 < 0

Hence, 𝑥 ∈ ( ―∞,0) ∪ [0,1) i.e. 𝑥 ∈ ( ―∞,1)

ALITER Draw the graphs of 𝑦 = |𝑥| ―1 and 𝑦 = 1 ― 𝑥
Clearly, |𝑥| ―1 < 1 ― 𝑥 for all 𝑥 ∈ ( ―∞,1)

2 (c)

We have,

( 3 + 𝑖)10
= 𝑎 + 𝑖𝑏⇒𝑖10(1 ― 𝑖 3)10

= 𝑎 + 𝑖 𝑏⇒ ― ( ―2𝜔)10 = 𝑎 + 𝑖 𝑏          [ ∵ 𝜔 = ― 1

2
+ 𝑖 3

2 ]⇒― 210𝜔10 = 𝑎 + 𝑖 𝑏⇒ ― 210𝜔 = 𝑎 + 𝑖 𝑏
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⇒― 210( ―1

2
+ 𝑖 3

2 ) = 𝑎 + 𝑖 𝑏⇒29 ― 29 3 𝑖 = 𝑎 + 𝑖 𝑏 ⇒𝑎 = 29 and 𝑏 = ― 29 3

3 (b)

We have,

(5 + 2 6)𝑥2―3
+ (5 ― 2 5)𝑥2―3

= (5 + 2 6) + (5 ― 2 6)⇒𝑥2 ― 3 =±  1⇒𝑥 =±  2, ±  2

4 (d)

If 𝑥 ≠ 1, multiplying each term by (𝑥 ― 1)the given equation reduces to 𝑥(𝑥 ― 1) = (𝑥 ― 1) or 

(𝑥 ― 1)2 = 0 or 𝑥 = 1, which is not possible as considering 𝑥 ≠ 1, thus given equation has no roots

5 (b)

Given,  (1 + 𝑖)2𝑛 = (1 ― 𝑖)2𝑛⇒  2𝑛𝑖𝑛 = 2𝑛( ―1)𝑛𝑖𝑛   ⇒   1 = ( ―1)𝑛∴   The smallest value of 𝑛 is 2

6 (a)

Since, 
𝑧 ― 1𝑧 + 1

 is purely imaginary∴    
𝑧 ― 1𝑧 + 1

= ― (𝑧 ― 1𝑧 + 1)⇒    
𝑧 ― 1𝑧 + 1

=
𝑧 ― 1𝑧 + 1⇒    

2𝑧―2
=

2―2𝑧     ⇒    𝑧𝑧 = 1⇒    |𝑧|2 = 1    ⇒    |𝑧| = 1

7 (a)

Let the vertex 𝐴 be 3(cos𝜃 + 𝑖 sin𝜃), then 𝑂𝐵 and 𝑂𝐷 can be obtained by rotating 𝑂𝐴 through 
𝜋
2

 and ― 𝜋
2

 respectively

Thus, 𝑂𝐵 = (𝑂𝐴)𝑒𝑖𝜋2 and, 𝑂𝐷 = 𝑂𝐴 𝑒―𝑖𝜋2⇒𝑂𝐵 = 3(cos𝜃 + 𝑖 sin𝜃) 𝑖 and, 𝑂𝐷 = 3(cos𝜃 +𝑖sin)( ― 𝑖)⇒𝑂𝐵 = 3( ― sin𝜃 +𝑖cos𝜃) and, 𝑂𝐷 = 3(sin𝜃 ―𝑖cos𝜃)

Thus, vertices 𝐵 and 𝐷 are represented by ± 3(sin𝜃 ― 𝑖 cos𝜃)

8 (a)

Let 𝛼,𝛽 be the roots of the given quadratic equation. Then,𝛼 + 𝛽 = ―𝑏/𝑎,𝛼𝛽 = 𝑐/𝑎
It is given that𝛼 + 𝛽 =

1𝛼2
+

1𝑏2

O

A

BC

D
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⇒𝛼2 + 𝛽2 = (𝛼 + 𝛽)𝛼2𝛽2⇒(𝛼 + 𝛽)2 ― 2 𝛼 𝛽 = (𝛼 + 𝛽)(𝛼 𝛽)2⇒𝑏2𝑎2
― 2𝑐𝑎 =

―𝑏𝑐2𝑎3⇒2𝑐𝑎 =
𝑏2𝑎2

+
𝑏𝑐2𝑎3⇒2𝑎2𝑐 = 𝑎𝑏2 +𝑏𝑐2⇒𝑐2𝑏,𝑎2𝑐,𝑏2𝑎 are in A.P.

Dividing both sides of 2𝑎2𝑐 ― 𝑎𝑏2 +𝑏𝑐2 by 𝑎𝑏𝑐, we get

2
𝑎𝑏 =

𝑏𝑐 +
𝑐𝑎⇒ 𝑏𝑐 ,

𝑎𝑏 ,
𝑐𝑎  are in A.P.

9 (c)

Clearly, angle between 𝑧 and 𝑖𝑧 is a right angle∴ ∠𝑂𝑃𝑄 =
𝜋
2

10 (d)

We have,

2𝑛
(1 ― 𝑖)2𝑛 +

(1 + 𝑖)2𝑛
2𝑛

=
2𝑛

{(1 ― 𝑖)2}𝑛 +
{(1 + 𝑖)2}𝑛

2𝑛
=

2𝑛
(1 ― 2𝑖 + 𝑖2)𝑛 +

(1 + 2𝑖 + 𝑖2)𝑛
2𝑛

=
2𝑛

( ―2𝑖)𝑛 +
(2𝑖)𝑛

2𝑛 = ( ― 1𝑖)
𝑛

+ 𝑖𝑛 = 𝑖𝑛 + 𝑖𝑛 = 2𝑖𝑛
11 (d)

Since, the equation 𝑥2 ―𝑝𝑥 + 𝑟 = 0 has roots (𝛼, 𝛽) and the equation 𝑥2 ―𝑞𝑥 + 𝑟 = 0 has roots 

(𝛼
2

, 2𝛽)∴   𝛼 + 𝛽 = 𝑝 and 𝑟 = 𝛼𝛽  and 
𝛼
2

+2𝛽 = 𝑞⇒ 𝛽 =
2𝑞 ― 𝑝

3
 and 𝛼 =

2(2𝑝 ― 𝑞)
3∴  𝛼𝛽 = 𝑟 =

2

9
(2𝑞 ― 𝑝)(2𝑝 ― 𝑞)

12 (d)

We have, (1 + 𝜔― 𝜔2)7
= ( ―𝜔2 ―𝜔2)7

= ( ―2)7(𝜔2)7
= ―128 𝜔2

13 (d)

We have,𝑧 + 𝑧―1 = 1⇒𝑧2 ― 𝑧 + 1 = 0⇒𝑧 = ―𝜔 or ―𝜔2

For 𝑧 = ―𝜔, we have𝑧100 + 𝑧―100 = ( ―𝜔)100 + ( ―𝜔)―100 = 𝜔 +
1𝜔 = 𝜔 + 𝜔2 = ―1

For 𝑧 = ―𝜔2, we have
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𝑧100 + 𝑧―100 = ( ―𝜔2)100
+ ( ―𝜔2)―100

= 𝜔200 +
1𝜔200⇒𝑧100 + 𝑧―100 = 𝜔2 +

1𝜔2
= 𝜔2 + 𝜔 = ―1

14 (c)

Let  𝑧 =
3 + 2𝑖 sinθ
1 ― 2𝑖 sinθ⇒       𝑧 =

3 + 2𝑖 sinθ
1 ― 2𝑖 sinθ ×

(1 + 2𝑖 sinθ )

1 + 2𝑖 sinθ
=

3 ― 4 sin2θ + 8i sinθ
1 + 4 sin2θ

For purely imaginary of 𝑧, put Re(𝑧) = 0𝑖𝑒,        3 ― 4 sin2θ
1 + 4 sin2θ = 0

⇒      sinθ =±
3

2
 

    ⇒    θ = nπ + ( ―1)n( +
π
3

) = nπ ±
π
3

15 (a)

We have,𝑥2 +2𝑎𝑥 + 10 ― 3𝑎 > 0 for all 𝑥 ∈ 𝑅⇒4𝑎2 ―40 + 12𝑎 < 0         [Using: discriminant < 0]⇒𝑎2 + 3𝑎 ― 10 < 0⇒(𝑎 + 5)(𝑎 ― 2) < 0⇒ ― 5 < 𝑎 < 2

16 (b)

Let 𝑎1 = 𝑎 + 𝑖𝑏, 𝑧2 = 𝑐 + 𝑖𝑑. Then,𝑧1 + 𝑧2 is real⇒(𝑎 + 𝑐) +𝑖(𝑏 + 𝑑) is real⇒𝑏 + 𝑑 = 0⇒𝑑 = ―𝑏                 …(i)𝑧1𝑧2 is real⇒(𝑎𝑐 ― 𝑏𝑑) +𝑖(𝑎𝑑 + 𝑏𝑐) is real⇒𝑎𝑑 + 𝑏𝑐 = 0⇒𝑎( ―𝑏) +𝑏𝑐 = 0 Using (i)⇒𝑎 = 𝑐∴ 𝑧1 = 𝑎 + 𝑖𝑏 = 𝑐 ― 𝑖𝑑 = 𝑧2          [ ∵ 𝑎 = 𝑐 and 𝑏 = ―𝑑]
17 (a)

Let 𝑧 = 𝑧 + 𝑖 𝑦. Then,

2 𝑧 + 1𝑖 𝑧 + 1
=

(2𝑥 + 1) + 2 𝑖 𝑦
(1 ― 𝑦) + 𝑖𝑥 =

(1 ― 𝑦 + 2𝑥) + 𝑖 (2 𝑦 ― 2𝑦2 ― 2𝑥2 ― 𝑥)
(1 ― 𝑦)2 + 𝑥2

Im(2 𝑧 + 1𝑖 𝑧 + 1 ) = 3

⇒ 2 𝑦 ― 2 𝑦2 ― 2 𝑥2 ― 𝑥
(1 ― 𝑦)2 + 𝑥2

= 3
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⇒2 𝑦 ― 2 𝑦2 ― 2 𝑥2 ― 𝑥 = 3 𝑥2 + 3(1 ― 𝑦)2⇒5 𝑥2 +5 𝑦2 ―8 𝑦 + 𝑥 + 3 = 0, which is a circle

18 (a)𝓏2 + 𝑎𝑥 + 𝑎2 = 0 ⇒ 𝓏 = 𝑎𝜔, 𝑎𝜔2

(where ′𝜔′ is a non-real root of unity)⇒  Locus of 𝓏 is a pair of straight lines

and  arg (𝓏) = arg(𝑎) + arg(𝜔)
or  arg(𝓏) = arg(𝑎) + arg(𝜔2)⇒ arg(𝓏) =±

2π
3

Also, |𝓏| = |𝑎||𝜔|  or  |𝓏| = |𝑎||𝜔2|⇒  |𝓏| = |𝑎|
19 (b)

Diagonals of parallelogram 𝐴𝐵𝐶𝐷 are bisected each other at a point 𝑖𝑒,𝑧1 + 𝑧3

2
=
𝑧2 + 𝑧4

2⇒      𝑧1 + 𝑧2 = 𝑧2 + 𝑧4

20 (a)

Now, 
1

(1 + 𝑥)(1 + 𝑥2)
=

𝐴
1 + 𝑥 +

𝐵𝑥 + 𝐶
1 + 𝑥2

Where    𝐵𝑥 + 𝐶 = 𝑓(𝑥)⇒1 = 𝐴(1 + 𝑥2) + (𝐵𝑥 + 𝐶)(1 + 𝑥)
On comparing the coefficient of 𝑥2, 𝑥 and constant terms, we get

0 = 𝐴 + 𝐵,  0 = 𝐵 + 𝐶  and   1 = 𝐴 + 𝐶⇒   𝐴 = 𝐶 =
1

2
  and 𝐵 = ― 1

2∴    
1

(1 + 𝑥)(1 + 𝑥2)
=

1

2(1 + 𝑥) +
― 𝑥

2
+

1

2

1 + 𝑥2∴    𝑓(𝑥) = ― 𝑥
2

+
1

2
=

1 ― 𝑥
2
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. D C B D B A A A C D

Q. 11 12 13 14 15 16 17 18 19 20

A. D D D C A B A A B A
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