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1 (b)

Given that 𝛼1,𝛼2 are the roots of the equation 𝑎𝑥2 +𝑏𝑥 + 𝑐 = 0, then𝛼1 + 𝛼2 = ― 𝑏𝑎 and 𝛼1𝛼2 =
𝑐𝑎    …(i)

Now, 𝛽1,𝛽2 are the roots of 𝑝𝑥2 +𝑞𝑥 + 𝑟 = 0, then𝛽1 + 𝛽2 = ― 𝑞𝑝 and 𝛽1𝛽2 =
𝑟𝑝      …(ii)

Given  system is 𝛼1𝑦 + 𝛼2𝓏 = 0 and 𝛽1𝑦 + 𝛽2𝓏 = 0.⇒𝛼1𝛽1
=

𝛼2𝛽2
 

Now,  
 𝛼1𝛼2𝛽1𝛽2

=

𝑐𝑎𝑟𝑝⇒ 
𝛼1𝛽1

.
𝛼2𝛽2

=
𝑐𝑝𝑎𝑟       …(iii)

Since, 
𝛼1𝛽1

=
𝛼2𝛽2
⇒𝛼1𝛼2

=
𝛽1𝛽2
⇒𝛼2

1𝛼2
2

=
𝛽2

1𝛽2
2⇒ 

𝛼2
1 + 𝛼2

2𝛼2
2

=
𝛽2

1 + 𝛽2
2𝛽2

2
     (on adding 1 on both sides)⇒𝛼2

2𝛽2
2

=
𝛼2

1 + 𝛼2
2𝛽2

1 + 𝛽2
2

=
(𝛼1 + 𝛼2)2 ― 2𝛼1𝛼2

(𝛽1 + 𝛽2)2 ― 2𝛽1𝛽2

On substituting the values from Eqs. (i), (ii) and (iii), we get

𝑐𝑝𝑎𝑟 =

𝑏2𝑎2
― 2(𝑐𝑎)𝑞2𝑝2
― 2(𝑟𝑝)

=
(𝑏2 ― 2𝑎𝑐)𝑝2

(𝑞2 ― 2𝑝𝑟)𝑎2

⇒ 
𝑐𝑟 =

𝑝𝑏2 ― 2𝑎𝑐𝑝𝑞2𝑎 ― 2𝑎𝑝𝑟⇒ 𝑏2𝑟𝑝 ― 2𝑎𝑐𝑝𝑟 = 𝑞2𝑎𝑐 ― 𝑝𝑟2𝑎𝑐⇒𝑏2𝑝𝑟 = 𝑞2𝑎𝑐
2 (b)
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(1 ― 𝜔 + 𝜔2)(1 ― 𝜔2 + 𝜔3.𝜔)

(1 ― 𝜔3.𝜔 + 𝜔6.𝜔2)(1 ― 𝜔6.𝜔2 + 𝜔15.𝜔)… upto  2𝑛
= (1𝜔 + 𝜔2)(1 ― 𝜔2 + 𝜔)

(1 ― 𝜔 + 𝜔2)(1 ― 𝜔2 +𝜔)… upto 2𝑛
= [( ―2𝜔)( ―2𝜔2)] × [( ― 2𝜔)( ― 2𝜔2)] × … upto 2𝑛
= (22𝜔3) × (22𝜔3) × …. upto  𝑛
= [22 × 22 × 22×…upto n] = 22𝑛

3 (d)

Given, 𝛼 and 𝛽 are different complex numbers and

|𝛽| = 1∴      | 𝛽 ― 𝛼
1 ― 𝛼𝛽| =

|𝛽 ― 𝛼||𝛽𝛽 ― 𝛼𝛽| =
|𝛽 ― 𝛼|

|𝛽||𝛽 ― 𝛼|
= 1  

4 (d)

log𝑐+𝑏𝑎 + log𝑐―𝑎𝑎
2 log𝑐+𝑏𝑎 . log𝑐―𝑏𝑎  

=

log𝑎
log(𝑐 + 𝑏) +

log𝑎
log(𝑐 ― 𝑏)

2
log𝑎

log(𝑐 + 𝑏) .
log𝑎

log(𝑐 ― 𝑏)
=

log𝑎{ log(𝑐 ― 𝑏) + log(𝑐 + 𝑏) }

2(log𝑎)2
=

log(𝑐2 ― 𝑏2)

2 log𝑎
=

log𝑎2

log𝑎2
                              ( ∵ 𝑎2 + 𝑏2 = 𝑐2)

= 1

5 (b)

We have,

10𝑥2 + 17𝑥 ― 34𝑥2 + 2𝑥 ― 3
< 8

⇒ 10𝑥2 + 17𝑥 ― 34 ― 8𝑥2 ― 16𝑥 + 24𝑥2 + 2𝑥 ― 3
< 0

⇒ 2𝑥2 + 𝑥 ― 10𝑥2 + 2𝑥 ― 3
< 0

⇒ (2𝑥 + 5)(𝑥 ― 2)(𝑥 + 3)(𝑥 ― 1)
< 0⇒𝑥 ∈ ( ― 3, ― 5/2) ∪ (1,2)

6 (b)

(1 + cosϕ + 𝑖 sinϕ
1 + cosϕ ― 𝑖 sinϕ)

𝑛
= 𝑢 + 𝑖𝑣

- 3 - 5

2
1 2

+-- ++

-
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⇒     (2 cos2  
ϕ
2

+ 2𝑖 sin
ϕ
2

cos
ϕ
2

2 cos2 ϕ
2

― 2 sin
ϕ
2

cos
ϕ
2

)
𝑛

= 𝑢 + 𝑖𝑣
⇒     ( 𝑒𝑖 ϕ

2𝑒―𝑖ϕ
2

)
𝑛

= 𝑢 + 𝑖𝑣     ⇒      (𝑒𝑖𝑛ϕ) = 𝑢 + 𝑖𝑣
⇒  cos𝑛ϕ + 𝑖 sin𝑛ϕ = 𝑢 + 𝑖𝑣⇒    𝑢 = cos𝑛ϕ,   𝑣 = sin𝑛ϕ
7 (c)

We have,

2𝑥4 +5𝑥2 +3 > 0 for all 𝑥 ∈ 𝑅
So, 2𝑥4 +5𝑥2 +3 = 0 has no real root

8 (c)

Given, 𝛼, 𝛽 are the roots of 𝑥2 ―2𝑥 + 4 = 0∴  𝛼 + 𝛽 = 2                                  ...(i)

And 𝛼𝛽 = 4                                   ...(ii)

Now, 𝛼 ― 𝛽 = (𝛼 + 𝛽)2 ― 4𝛼𝛽
= 4 ― 4 × 4 = ―12⇒ 𝛼 ― 𝛽 = 2 3𝑖                         ...(iii)

On solving Eqs. (i) and (ii0, we get𝛼 =
2 + 2 3𝑖

2
= ―2( ―1 ― 3𝑖

2 ) = ―2𝜔2

And 𝛽 =
2 ― 2 3𝑖

2
= ―2( ―1 + 3𝑖

2
) = ―2𝜔

Now,   𝛼6 + 𝛽6 = ( ―2𝜔2)6
+ ( ―2𝜔)6

= 64(𝜔3)4
+ 64(𝜔3)2

= 128          [ ∵ 𝜔3 = 1]

9 (b)

We have, |𝓏 + 4| ≤ 3 ⇒ ― 3 ≤ 𝓏 +4 ≤ 3⇒ ― 6 ≤ 𝓏 + 1 ≤ 0 ⇒ 0 ≤ ― (𝓏 + 1) ≤ 6⇒  0 ≤ |𝓏 + 1| ≤ 6

Hence, greatest and least values of |𝓏 +1| are 6 and 0 respectively

10 (a)

Let 𝑃(𝑧) be any point on the circle𝑂𝑃 = 𝑂𝑃′′⇒|𝑧| = |𝑧1|⇒|𝑧|2 = |𝑧1|2⇒𝑧𝑧 = 𝑧1 𝑧1⇒ 𝑧𝑧1
=

𝑧1𝑧
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11 (c)

It is given that 𝑥 + 1 be a factor of 𝑓(𝑥) given by𝑓(𝑥) = 𝑥4 + (𝑝 ― 3)𝑥3 ― (3𝑝 ― 5)𝑥2 + (2𝑝 ― 9)𝑥 + 6∴ 𝑓( ―1) = 0⇒1 ― 𝑝 + 3 ― 3𝑝 + 5 ― 2𝑝 + 9 + 6 = 0⇒6𝑝 = 24⇒𝑝 = 4

12 (a)

Let 𝛼 ∈ 𝐴 ∩ 𝐵. Then,𝛼 ∈ 𝐴 ∩ 𝐵⇒𝛼 ∈ 𝐴 and 𝛼 ∈ 𝐵⇒𝑓(𝛼) = 0 and 𝑔(𝛼) = 0⇒[𝑓(𝛼)]2 + [𝑔(𝛼)]2 = 0⇒𝛼 is a root of [𝑓(𝑥)]2 + [𝑔(𝑥)]2 = 0

13 (d)

Here, 𝛼 + 𝛽 = ―𝑝 and 𝛼𝛽 = 𝑞
Now, (𝛼 + 𝛽)𝑥 ― 𝛼2 +𝛽2

2
𝑥2 +

𝛼3 + 𝛽3

3
𝑥3 ―…

= (𝛼𝑥 ― 𝛼2𝑥2

2
+

𝛼3𝑥3

3
― ...) + (𝛽𝑥 ― 𝛽2𝑥2

2
+

𝛽3𝑥3

3
― ...)

= log(1 + 𝛼𝑥) + log(1 + 𝛽𝑥)
= log{1 + (𝛼 + 𝛽)𝑥 + 𝛼𝛽𝑥2}

= log(1 ― 𝑝𝑥 + 𝑞𝑥2)

14 (a)

We have, |𝓏 ― 5𝑖| ≤ 1

Let θ = ∠ 𝐴𝑂𝑋 = min.amp (𝓏),∴   ∠𝐴𝑂𝐶 = 90° ―  θ⇒ sin(90° ― θ) =
1

5

O

(0, 5)

C
A (Z)

Y

X

Y

X

Y'

X '

P'(-z)

P(z)

O
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⇒ cosθ =
1

5∴   𝓏 = 𝑂𝐴 cosθ + 𝑖 𝑂𝐴 sinθ⇒  𝓏 = 52 ― 1(1

5) + 𝑖 52 ― 1 1 ― 1

52

=
2 6

5
(1 + 𝑖 2 6)

15 (b)

Since 𝛼,𝛽 are the roots of the equation 𝑥2 +𝑝𝑥 + 1 and 𝛾,𝛿 are the roots of the equation 𝑥2

+𝑞𝑥 + 1 = 0∴ 𝛼2 +𝑝 𝛼 + 1 = 0, 𝛽2 +𝑝 𝛽 + 1 = 0,𝛾2 +𝑞 𝛾 + 1 = 0 and 𝛿2 +𝑞 𝛿 + 1 = 0      …(i)

Also, 𝛼 + 𝛽 = ―𝑝,𝛼 𝛽 = 1,𝛾 + 𝛿 = ―𝑞 and 𝛾 𝛿 = 1∴ (𝛼 ― 𝛾)(𝛽 ― 𝛾)(𝛼 + 𝛿)(𝛽 + 𝛿)
= {𝛼 𝛽 ― 𝛾(𝛼 + 𝛽) + 𝛾2}{𝛼 𝛽 + 𝛿(𝛼 + 𝛽) + 𝛿2}

= (𝛾2 + 𝑝 𝛾 + 1)(𝛿2 ― 𝑝 𝛿 + 1)

= (𝑝𝛾 ― 𝑞𝛾)( ― 𝑞 𝛿 ― 𝑝 𝛿)               [Using (i)]

= (𝑝 + 𝑞)(𝑞 ― 𝑝)𝛾 𝛿 = (𝑞2 ― 𝑝2)

16 (a)

Since, |𝑧1 + 𝑧2| = |𝑧1| +|𝑧2|⇒     |𝑧1|2 + |𝑧2|2 + 2|𝑧1||𝑧2|cos(𝜃1 ― 𝜃2)

= |𝑧1|2 + |𝑧2|2 + 2|𝑧1||𝑧2|⇒   cos(𝜃1 ― 𝜃2) = 1 = cos 0°⇒     𝜃1 ― 𝜃2 = 0  ⇒    𝜃1 = 𝜃2⇒   arg(𝑧1) = arg(𝑧2)

17 (a)

sin {(𝜔10 + 𝜔23)𝜋 ― 𝜋
4

} = sin {(𝜔 + 𝜔2)𝜋 ― 𝜋
4

 }

= sin ( ―𝜋 ― 𝜋
4

) = sin
𝜋
4

=
1

2

18 (d)

Let 𝑓(𝑥) = 𝑥3 ―3𝑥 + 𝑎
If 𝑓(𝑥) has distinct roots between 0 and 1. Then,𝑓′(𝑥) = 0 has a root between 0 and 1

But, 𝑓′(𝑥) = 0⇒3𝑥2 ―3 = 0⇒𝑥 =±  1

Clearly, 𝑓′(𝑥) = 0 does not have any root between 0 and 1.

So, 𝑓(𝑥) does not have distinct roots between 0 and 1 for any value of 𝑎
19 (c)

It is given that 𝛼,𝛽 are the roots of the equation

375𝑥2 ― 25𝑥 ― 2 = 0
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∴ 𝛼 + 𝛽 =
1

15
 and 𝛼 𝛽 =

―2

375∴ lim𝑛→∞
𝑛

𝑟=1

𝑆𝑟 = lim𝑛→∞
𝑛

𝑟=1

(𝛼𝑟 + 𝛽𝑟)
⇒ lim𝑛→∞

𝑛
𝑟=1

𝑆𝑟 = (𝛼 + 𝛼2 + 𝛼3 + …∞) + (𝛽 + 𝛽2 + 𝛽3 + …∞)
⇒ lim𝑛→∞

𝑛
𝑟=1

𝑆𝑟 =
𝛼

1 ― 𝛼 +
𝛽

1 ― 𝛽     [ ∵ |𝛼| < 1,|𝛽| < 1]

⇒ lim𝑛→∞
𝑛

𝑟=1

𝑆𝑟 =
𝛼 + 𝛽 ― 2 𝛼 𝛽

1 ― (𝛼 + 𝛽) + 𝛼 𝛽 =

1

15
+

4

375

1 ― 1

15
― 2

375

=
29

348

20 (d)

We have,𝑦 = tan𝑥 cot3𝑥⇒𝑦 =
tan𝑥

tan3𝑥⇒𝑦 =
tan𝑥(1 ― 3 tan2 𝑥 )

3 tan𝑥 ― tan3 𝑥⇒𝑦 =
1 ― 3 tan2 𝑥
3 ― tan2 𝑥⇒ tan2 𝑥 =

3𝑦 ― 1𝑦 ― 3⇒3𝑦 ― 1𝑦 ― 3
≥ 0                [ ∵ tan2 𝑥 ≥ 0 ] ⇒𝑦 ≤ 1

3
 or 𝑦 > 3
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ANSWER-KEY

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

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

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

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