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1 (c)

We have, 𝓏2 +𝓏|𝓏| + |𝓏|2 = 0⇒  ( 𝓏|𝓏|)
2

+
𝓏

|𝓏|
+ 1 = 0

This is a quadratic equation in 
𝓏

|𝓏|, therefore roots are 
𝓏

|𝓏| = 𝜔,𝜔2 ⇒ 𝓏= 𝜔|𝓏| or 𝓏= 𝜔2|𝓏|
Let  𝓏= 𝑥+ 𝑖𝑦⇒  𝑥+ 𝑖𝑦= |𝓏|(―1

2
+
𝑖 3

2 )
or  𝑥+ 𝑖𝑦= |𝓏|(―1

2
― 𝑖 3

2
)⇒ 𝑥=― 1

2
|𝓏|, 𝑦= |𝓏|

3

2

or  𝑥=― |𝓏|

2
, 𝑦=― |𝓏| 3

2⇒ 𝑦+ 3𝑥= 0

or  𝑦 ― 3𝑥= 0⇒  𝑦2― 3𝑥2 = 0⇒  It represents a pair of straight lines

2 (c)

Clearly, |𝑧 ― 𝑖| = 1 represeents a circle having centre 𝐶 at (0, 1) and radius 1. Let 𝑃(𝑧) be a point on 

the circle such that 𝑧= 𝑟(cos𝜃+ 𝑖 sin𝜃)∴ cot𝜃 ― 2𝑧 = cot𝜃 ― 2𝑟 (cot𝜃 ― 𝑖 sin𝜃)

⇒ cot𝜃 ― 2𝑧 = cot𝜃 ― 2𝑟 cos𝜃+ (2𝑟 sin𝜃)𝑖⇒ cot𝜃 ― 2𝑧 = cot𝜃 ― cot𝜃+ 𝑖            [ ∵ sin𝜃=
𝑟
2

]⇒ cot𝜃 ― 2𝑧 = 𝑖
3 (c)

We have,

|𝑧1― 𝑧2|2 = |𝑧1|2 + |𝑧2|2― 2|𝑧1||𝑧2|cos(θ1― θ2) ,
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Where 𝜃1 = arg(𝑧1) and 𝜃2 = arg(𝑧2)∴ arg(𝑧1― 𝑧2) = 0⇒|𝑧1― 𝑧2|2 = |𝑧1|2 + |𝑧2|2― 2|𝑧1||𝑧2|⇒|𝑧1― 𝑧2|2 = (|𝑧1|― |𝑧2|)2⇒|𝑧1― 𝑧2| = ||𝑧1|― |𝑧2||

4 (a)

We have,𝑥2 + 4 𝑦2 + 9 𝑧2― 6 𝑦𝑧 ― 3 𝑧𝑥 ― 2 𝑥𝑦
= 𝑥2 + (2 𝑦)2 + (3 𝑧)2― (2 𝑦)(3 𝑧)― (3 𝑧)𝑥 ― 𝑥(2 𝑦)
=

1

2
{(𝑥 ― 2 𝑦)2 + (2 𝑦 ― 3𝑧)2 + (3 𝑧 ― 𝑥)2}≥ 0

Hence, the given expression is always non-negative

5 (b)

Let 𝐴,𝐵 be the centres of circles |𝑧 ― 𝑧1| = 𝑎 and |𝑧 ― 𝑧2| = 𝑏 respectively. Let 𝑃(𝛼) be the centre of 

the variable circle |𝑧 ― 𝛼| = 𝑟 which touches the given circles externally. Then,𝐴𝑃= 𝑟+ 𝑎 and 𝑃𝐵= 𝑟+ 𝑏⇒𝐴𝑃 ― 𝐵𝑃= (𝑟+ 𝑎)― (𝑟+ 𝑏)⇒𝐴𝑃 ― 𝐵𝑃= 𝑎 ― 𝑏⇒ Locus of 𝑃 is a hyperbola having its foci at 𝐴 and 𝐵 respectively

6 (b)

Let   𝑧= (1 + 𝑖 3)8

= (―2)8(1 + 𝑖 3―2 ) = (―2)8(𝜔2)8
       [ ∵ 𝜔3 = 1]

= 28𝜔16 = 28𝜔
= 28(―1 + 𝑖 3

2 )

= 28(cos
2𝜋
3

+ 𝑖 sin
2𝜋
3 )∴   Modulus = 28 = 256 and amplitude =

2𝜋
3

7 (c)

We have,𝑥2 + (𝑎+ 𝑏)𝑥+ 𝑎𝑏< 0⇒(𝑥+ 𝑎)(𝑥+ 𝑏) < 0⇒ ― 𝑏< 𝑥<―𝑎⇒𝑥 ∈ (― 𝑏, ― 𝑎)
8 (a)𝑥2 + 𝑦2 + 𝑧2 = (𝑎+ 𝑏)2 + 𝜔2(𝑎+ 𝑏𝜔)2 + (𝑎𝜔2 + 𝑏𝜔)2

= 𝑎2 + 𝑏2 + 2𝑎𝑏+ 𝑎2𝜔2 + 𝑏2𝜔4 + 2𝑎𝑏𝜔3 + 𝑎2𝜔4 + 𝑏2𝜔2 + 2𝑎𝑏𝜔3

= 𝑎2(1 + 𝜔+ 𝜔2) + 𝑏2(1 + 𝜔+ 𝜔2) + 6𝑎𝑏   [ ∵ 𝜔4 = 𝜔]

= 6𝑎𝑏      [ ∵ 1 + 𝜔+ 𝜔2 = 0]

9 (c)―7― 24 ―1 = ―1 7 + 24𝑖
We know
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𝑎+ 𝑖𝑏=± [ 1

2
( 𝑎2 + 𝑏2 + 𝑎)+ 𝑖 1

2
( 𝑎2 + 𝑏2― 𝑎)]∴ 𝑖 7 + 24𝑖

= 𝑖[ ± { 1

2
( 49 + 576 + 7) + 𝑖 1

2
( 49 + 576― 7)}]

= 𝑖[ ± { 1

2
(32) + 𝑖 1

2
(18)}]

=± (3― 4 ―1)

10 (c)

Given,  𝛼 ― 𝑖𝛽= (3 + 𝑖( ― 4𝑥)
3 + 𝑖(4𝑥) )⇒      |𝛼+ 𝑖(―𝛽)| = |3 + 𝑖( ― 4𝑥)

3 + 𝑖(4𝑥) |
=

|3 + 𝑖( ― 4𝑥)|
|3 + 𝑖(4𝑥)|⇒    𝛼2 + 𝛽2 =

9 + 16𝑥2

9 + 16𝑥2 ⇒        𝛼2 + 𝛽2 = 1

11 (b)

(1 + 𝜔)7 = (1 + 𝜔)(1 + 𝜔)6

= (1 + 𝜔)(―𝜔2)6
= (1 + 𝜔)⇒ 𝐴+ 𝐵𝜔= 1 + 𝜔⇒ 𝐴= 1, 𝐵= 1

12 (a)

Given equation is 𝑥2 +9𝑦2―4𝑥+ 3 = 0  …(i)

or 𝑥2―4𝑥+ 9𝑦2 +3 = 0   

Since 𝑥 is real.∴ (―4)2― 4(9𝑦2 + 3)≥ 0⇒16 ― 4(9𝑦2 + 3)≥ 0⇒4 ― 9𝑦2― 3≥ 0⇒ 9𝑦2― 1≤ 0⇒(3𝑦 ― 1)(3𝑦+ 1)≤ 0⇒ 
―1

3
≤ 𝑦 ≤ 1

3
Eq. (i) can also be written as

9𝑦2 + 0𝑦+ 𝑥2― 4𝑥+ 3 = 0

Since 𝑦 is real.∴ 02― 4.9(𝑥2― 4𝑥+ 3))≥ 0⇒𝑥2― 4𝑥+ 3≤ 0⇒(𝑥 ― 1)(𝑥 ― 3))≤ 0⇒1 ≤ 𝑥 ≤ 3

13 (c)
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Let 𝛼,𝛽 be the roots of the equation

(𝑎+ 1)𝑥2 + (2𝑎+ 3)𝑥+ (3𝑎+ 4) = 0. Then,𝛼+ 𝛽=―1⇒― (2𝑎+ 3𝑎+ 1 ) =―1⇒𝑎=―2∴ Product of the roots =
3𝑎+ 4𝑎+ 1

=
―6 + 4―2 + 1

= 2

14 (d)

We have, 2𝑥+233𝑥/(𝑥―1) = 9

Taking log on both sides, we get

(𝑥+ 2)log 2 + ( 
3𝑥𝑥 ― 1) log 3 = 2 log 3⇒ (𝑥+ 2)(log 2 +

1𝑥 ― 1
log 3) = 0

⇒𝑥=―2 or 
1

1― 𝑥 =
log2

log 3⇒1 ― 𝑥=
log3

log 2⇒𝑥= 1― log3

log 2

15 (a)

Using 𝑎+ 𝑏+ 𝑐= 0, the given equation reduces to 𝑎𝑥2 +𝑏𝑥+ 𝑐= 0

Clearly, 𝑥= 1 is a root of this equation

Let 𝐷 be its discriminant. Then,𝐷= 𝑏2―4𝑎𝑐= (―𝑎 ― 𝑐)2―4𝑎𝑐= (𝑎 ― 𝑐)2 > 0   [ ∵ 𝑎 ≠ 𝑐]
Hence, the roots are real and unequal

16 (b)

We have, 𝛼+ 𝛽=― 𝛼 and 𝛼 𝛽= 𝛽
Now,𝛼 𝛽= 𝛽⇒𝛼= 1∴ 𝛼+ 𝛽=― 𝛼⇒𝛽=―2

17 (c)

We have,

(𝑥 ― 𝑎)(𝑥 ― 𝑏)― 1 = 0⇒𝑥2― 𝑥(𝑎+ 𝑏) + 𝑎𝑏 ― 1 = 0

Let 𝛼, 𝛽 be the roots of this equation. Then,𝛼+ 𝛽= 𝑎+ 𝑏 and 𝛼 𝛽= 𝑎𝑏 ― 1⇒ If one root is less than 𝑎, then the other root is greater than 𝑏⇒ One root lies in (―∞,𝑎) and the other is in (𝑏,∞)
ALITER Clearly, 𝑎 and 𝑏 are the roots of the equation (𝑥 ― 𝑎)(𝑥 ― 𝑏) = 0

Therefore, the curve 𝑦= (𝑥 ― 𝑎)(𝑥 ― 𝑏) opens upward and cuts 𝑥-axis at (𝑎,0) and (𝑏,0)
The curve 𝑦= (𝑥 ― 𝑎)(𝑥 ― 𝑏)―1 is obtained by translating 𝑦= (𝑥 ― 𝑎)(𝑥 ― 𝑏) through one unit in 

vertically downward direction. So, it will cross 𝑥-axis at two points one lying on the left of (𝑎,0) and 

other one the right of (𝑏,0)
Hence, one of the roots lies in (―∞,𝑎) and other in (𝑏,∞)
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18 (c)

(cos
𝜋
2

+ 𝑖 sin
𝜋
2)(cos

𝜋
4

+ 𝑖 sin
𝜋
4)(cos

𝜋
8

+  𝑖 sin
𝜋
8)…∞

= cos ( 
𝜋
2

+
𝜋
4

+
𝜋
8

+ ...∞) + 𝑖 sin ( 
𝜋
2

+
𝜋
4

+
𝜋
8

+ ...∞)

= cos (  
𝜋
2

1― 1

2
) + 𝑖 sin (  

𝜋
2

1― 1

2
)

cos𝜋+ 𝑖 sin𝜋=―1

19 (c)

2(1 +
1𝜔)(1 +

1𝜔2) + 3(2 +
1𝜔)(2 +

1𝜔2) + … + (𝑛+ 1)(𝑛+
1𝜔)(𝑛+

1𝜔2)
= 2(1 + 𝜔)(1 + 𝜔2) + 3(2 + 𝜔)(2 + 𝜔2) + ... + (𝑛+ 1)(𝑛+ 𝜔)(𝑛+ 𝜔2)

=

𝑛
𝑟=1

(𝑟+ 1)(𝑟+ 𝜔)(𝑟+ 𝜔2)

=

𝑛
𝑟=1

(𝑟+ 1)[𝑟2 + (𝜔+ 𝜔2)𝑟+ 𝜔3]

=

𝑛
𝑟=1

(𝑟+ 1)(𝑟2― 𝑟+ 1)

=

𝑛
𝑟=1

(𝑟3 + 1)

= [𝑛(𝑛+ 1)

2 ]
2

+ 𝑛
20 (d)

Let 6 + 4 3 = 𝑥+ 𝑦⇒6+ 4 3 = 𝑥+ 𝑦+ 2 𝑥𝑦⇒  𝑥+ 𝑦= 6,   𝑥𝑦= 2 3

Now, (𝑥 ― 𝑦)2 = (𝑥+ 𝑦)2―4𝑥𝑦
= 36― 4(4 × 3)

=―12 < 0

It is not possible

Hence, square root is not possible
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ANSWER-KEY
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A. C C C A B B C A C C
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A. B A C D A B C C C D
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