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1 (c)

Let 𝛼,𝛽 be the roots of the equation 2𝑥(2𝑥+ 1) = 1. Then,𝛼+ 𝛽=― 1

2
 and 𝛼 𝛽=― 1

4⇒4𝛼2 +2 𝛼 ― 1 = 0             …(i)

Again,𝛼+ 𝛽=― 1

2⇒𝛽=― 1

2
― 𝛼⇒𝛽=― 1 + 2 𝛼

2⇒𝛽=― 4 𝛼2 + 2 𝛼+ 2 𝛼
2

          [Using (i)]⇒𝛽=―2 𝛼 (𝛼+ 1)⇒𝛽=―2 𝛼2― 2 𝛼⇒𝛽=―2 𝛼 × 𝛼 ― 2 𝛼⇒𝛽= 𝛼(4 𝛼2― 1)―2 𝛼            [Using (i)]⇒𝛽= 4 𝛼3― 3 𝛼
2 (a)

Let two consecutive integers 𝑛 and (𝑛+ 1) be the roots of 𝑥2―𝑏𝑥+ 𝑐= 0. Then, 𝑛+ (𝑛+ 1) = 𝑏 

and 𝑛(𝑛+ 1) = 𝑐∴   𝑏2― 4𝑐= (2𝑛+ 1)2― 4𝑛(𝑛+ 1) = 1

3 (b)

Given, 𝑎𝑥 = 𝑏𝑦 = 𝑐𝑧 =𝑚(say)⇒   𝑥= log𝑎𝑚,   𝑦= log𝑏𝑚,    𝑧= log𝑐𝑚
Again as, 𝑥, 𝑦, 𝑧 are in GP, so𝑦𝑥 =

𝑧𝑦⇒ 
log𝑏𝑚
log𝑎𝑚 =

log𝑐𝑚
log𝑏𝑚
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⇒ 
log𝑚𝑎
log𝑚𝑏 =

log𝑚𝑏
log𝑚 𝑐⇒ log𝑏𝑎= log𝑐𝑏

4 (b)

Let 𝑂,𝐴 (𝑧1) and 𝐵(𝑧2) be the vertices of the triangle. The triangle is an equilateral triangle∴ 𝑧2 = 𝑧1 𝑒± 𝑖 𝜋/3⇒1+ 𝑖 𝑏= (𝑎+ 𝑖)( cos𝜋/3 ± sin𝜋/3 )⇒1+ 𝑖𝑏= (𝑎+ 𝑖)(1/2± 𝑖 3/2)⇒1+ 𝑖 𝑏= (𝑎2 ±
3

2 ) + 𝑖 (1

2
± 𝑎 3

2 )⇒𝑎
2

±
3

2
= 1 and 𝑏=

1

2
±

1

2
𝑎 3⇒(𝑎= 2― 3 or 𝑎= 2 + 3) and 𝑏=

1

2
±
𝑎
2

3⇒𝑎= 2― 3 and 𝑏= 2― 3       [ ∵ 0 < 𝑎,𝑏< 1]

5 (d)

We have,𝑛
𝑟=0

(―1)𝑟  𝑛𝐶𝑟{𝑖5𝑟 + 𝑖6𝑟 + 𝑖7𝑟 + 𝑖8𝑟}
=

𝑛
𝑟=0

(―1)𝑟 𝑛𝐶𝑟{𝑖𝑟 + 𝑖2𝑟 + 𝑖3𝑟 + 1}

=

𝑛
𝑟=0

(―1)𝑟 𝑛𝐶𝑟 𝑖𝑟 +

𝑛
𝑟=0

(―1)𝑟  𝑛𝐶𝑟(𝑖2)𝑟 +

𝑛
𝑟=0

(―1)𝑟  𝑛𝐶𝑟(𝑖3)𝑟 +

𝑛
𝑟=0

(―1)𝑟  𝑛𝐶𝑟
= (1― 𝑖)𝑛 + (1― 𝑖2)𝑛 + (1― 𝑖3)𝑛 + (1― 1)𝑛
= (1― 𝑖)𝑛 + 2𝑛 + (1 + 𝑖)𝑛
= 2𝑛 + 2𝑛/2{cos

𝜋
4
― 𝑖 sin

𝜋
4}
𝑛

+ 2𝑛/2{cos
𝜋
4

+ 𝑖 sin
𝜋
4}
𝑛

= 2𝑛 + 2𝑛/2+1 cos
𝑛 𝜋
4

6 (c)

Since, 𝑏=
𝑎+ 𝑐

2
                                        ...(i)

Now, discriminant, 𝐷= 𝐵2―4𝐴𝐶
= 4𝑏2― 4𝑎𝑐
= 4(𝑎+ 𝑐

2
)2―4𝑎𝑐    [from Eq. (i)]

= (𝑎 ― 𝑐)2≥ 0∴  Roots of the given equation are rational and distinct

7 (a)

We have,

log1/2|𝑧 ― 2| > log1/2 |𝑧|⇒|𝑧 ― 2| < |𝑧|
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⇒𝑧 lies on the right side of the perpendicular bisector of the segment joining (0, 0) and (2, 0)⇒Re(𝑧) > 1

9 (d)

Since,    𝑥2―3|𝑥| +2 = 0⇒  (|𝑥|― 2)(|𝑥|― 1) = 0⇒|𝑥| = 2 or |𝑥| = 1⇒𝑥=± 2  or  𝑥=± 1∴  The given equation has four real roots 

10 (d)

Let 4 and 𝛼 be roots of given equation∴ 4𝛼= 12     ⇒𝛼= 3

And 4 + 3 =―𝑝    ⇒    𝑝=―7∴  Equation 𝑥2 +𝑝𝑥+ 𝑞= 0 will reduce to 𝑥2―7𝑥+ 𝑞= 0

Let this equation have 𝛽, 𝛽 as its roots∴   2𝛽= 7   ⇒   𝛽=
7

2
 and 𝛽2 = 𝑞⇒    𝑞= (7

2
)2

=
49

4
 

11 (b)

[𝑥]2― [𝑥]― 2 = 0⇒([𝑥]― 2)([𝑥] + 1) = 0⇒[𝑥] = 2, ― 1⇒𝑥 ∈ [―1, 0] ∪ [2, 0]

12 (d)

We have,𝛼+ 𝛽=―𝑏/𝑎 and 𝛼 𝛽= 𝑐/𝑎
Now,

Sum of the roots = 2 + 𝛼+ 2 + 𝛽= 4 + (𝛼+ 𝛽) = 4― 𝑏/𝑎
Product of the roots = (2 + 𝛼)(2 + 𝛽)

= 4 + 𝛼 𝛽+ 2(𝛼+ 𝛽)
= 4 +

𝑐𝑎 ― 2 𝑏𝑎 =
4 𝑎+ 𝑐 ― 2 𝑏𝑎

Hence, required equation is𝑥2― 𝑥(4― 𝑏𝑎) +
4 𝑎+ 𝑐 ― 2 𝑏𝑎 = 0

or, 𝑎𝑥2 + (𝑏 ― 4𝑎)𝑥+ 4𝑎 ― 2𝑏+ 𝑐= 0

ALITER Required equation can be obtained by replacing 𝑥 by 𝑥+ 2 in the given equation

13 (c)

Given,   tan𝛼+ tan𝛽+ tan𝛾= tan𝛼 tan𝛽 tan𝛾   …(i)∴   tan(𝛼+ 𝛽+ 𝛾)
=

tan𝛼+ tan𝛽+ tan𝛾 ― tan𝛼 tan𝛽 tan𝛾
1― tan𝛼 tan𝛽 ― tan𝛽 tan𝛾 ― tan𝛾 tan𝛼⇒  tan(𝛼+ 𝛽+ 𝛾)
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=
0

1― tan𝛼 tan𝛽 ― tan𝛽 tan𝛾 ― tan𝛾 tan𝛼
[From Eq. (i)]⇒ tan(𝛼+ 𝛽+ 𝛾) = 0⇒  𝛼+ 𝛽+ 𝛾= 0° or 𝜋∴ 𝑥𝑦𝑧= (cos𝛼+ 𝑖 sin𝛼)(cos𝛽+ 𝑖 sin𝛽)( cos𝛾+ 𝑖 sin𝛾 )

= cos(𝛼+ 𝛽+ 𝛾) + 𝑖 sin(𝛼+ 𝛽+ 𝛾)
= cos 0° + 𝑖 sin 0° = 1

or    𝑥𝑦𝑧= cos𝜋+ 𝑖 sin𝜋=―1

14 (c)

We have,

arg(𝑧1 𝑧2) = 0⇒ arg(𝑧1) + arg(𝑧2) = 0⇒ arg(𝑧1) =― arg(𝑧2)⇒ arg(𝑧1) = arg(𝑧2)

Since, |𝑧1| = |𝑧2| = 1. Therefore, |𝑧1| = |𝑧2| = 1

Hence, 𝑧1 = 𝑧2

15 (c)

Let 𝛼 be a common root of the two equations. Then,

2 𝛼2― 7 𝛼+ 1 = 0𝑎 𝛼2 + 𝑏 𝛼+ 2 = 0⇒ 𝛼2―14― 𝑏 =
𝛼𝑎 ― 4

=
12𝑏+ 7𝑎⇒ 𝑎 ― 42𝑏+ 7𝑎 =

𝑏+ 14

4― 𝑎⇒(7𝑎+ 2𝑏)(𝑏+ 14) + (𝑎 ― 4)2 = 0

Clearly, 𝑎= 4,𝑏=―14 satisfy this equation

16 (b)

We know that 𝜔 and 𝜔2 are roots of 𝑥2 +𝑥+ 1 = 0. Therefore, 𝑥3𝑚 + 33𝑛+1 + 𝑥3𝑘+2 will be exactly 

divisible by 𝑥2 +𝑥+ 1, if 𝜔 and 𝜔2 are its roots

For 𝑥= 𝜔, we have𝑥3𝑚 + 𝑥3𝑛+1 + 𝑥3𝑘+2 = 𝜔3𝑚 + 𝜔3𝑛+1 + 𝜔3𝑘+2 = 1 + 𝜔+ 𝜔2 = 0 provided that 𝑚,𝑛,𝑘 are integers

Similarly, 𝑥= 𝜔2 will be a root of 𝑥3𝑚 + 𝑥3𝑛+1 + 𝑥3𝑘+2 if 𝑚,𝑛,𝑘 are integers

17 (d)

log10 ( 𝑎+ 10𝑏+ 102𝑐
10―4𝑎+ 10―3𝑏+ 10―2𝑐)

= log10 ( 𝑎+ 10𝑏+ 102𝑐
1

104
(𝑎+ 10𝑏+ 102𝑐))

= log10 104 = 4
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18 (a)

Since, tan 30° and tan 15° are the roots of equation𝑥2 + 𝑝𝑥+ 𝑞= 0∴   tan 30° + tan 15° =―𝑝
And tan 30° tan 15° = 𝑞
Now, 2 + 𝑞 ― 𝑝= 2 + tan 30° + tan 15° + (tan 30° + tan 15°)

= 2 + tan 30° + tan 15° + 1― tan 30° tan 15°

( ∵ tan 45° =
tan 30° + tan 15°

1― tan 30° tan 15°)⇒  2 + 𝑞 ― 𝑝= 3

19 (d)

Given,  𝑧1/3 = 𝑝+ 𝑖𝑞⇒      (𝑥 ― 𝑖𝑦) = (𝑝+ 𝑖𝑞)3      [put 𝑧= 𝑥 ― 𝑖𝑦]⇒      (𝑥 ― 𝑖𝑦) = 𝑝3—𝑖𝑞3 + 3𝑝2𝑞𝑖 ― 3𝑝𝑞2⇒   (𝑥 ― 𝑖𝑦) = (𝑝3― 3𝑝𝑞2) + 𝑖(3𝑝2𝑞 ― 𝑞3)⇒  𝑥= (𝑝3― 3𝑝𝑞2)  and  ―𝑦= 3𝑝2𝑞 ― 𝑞3⇒ 
𝑥𝑝= (𝑝2―3𝑞2)  and  

𝑦𝑞 = (𝑞2―3𝑝2)∴   
𝑥𝑝+
𝑦𝑞 =―2𝑝2― 2𝑞2

⇒ 𝑥𝑝+
𝑦𝑞

(𝑝2 + 𝑞2)
=―2

20 (c)

Here, sec𝛼+ cosec α=  𝑝 andsec𝛼.cosec 𝛼= 𝑞⇒ 
sin𝛼+ cos𝛼

sin𝛼 cos𝛼 = 𝑝 and sin𝛼 cos𝛼=
1𝑞⇒(sin𝛼+ cos𝛼)2 = (𝑝𝑞)

2

⇒ sin2𝛼+ cos2𝛼+ 2 sin𝛼 cos𝛼=
𝑝2𝑞2⇒𝑞2(1 +

2𝑞) = 𝑝2⇒𝑞(𝑞+ 2) = 𝑝2
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