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1 (d)

The LHS of the given inequality is meaningful for 𝑥 > 0 and 𝑥 ≠ 1

Now,

log3 𝑥 ― log𝑥 27 < 2⇒ log3 𝑥 ― 3 log𝑥 3 < 2⇒ log3 𝑥 ― 3

log3 𝑥 < 2

⇒ (log3 𝑥)2 ― 3 ― 2( log3 𝑥 )

log3 𝑥 < 0

⇒ ( log3 𝑥 ― 3 )( log3 𝑥 + 1 )

(log3 𝑥 ― 0)
< 0⇒ log3 𝑥 < ―1 or, 0 < log3 𝑥 < 3⇒𝑥 < 3―1or, 30 < 𝑥 < 33⇒𝑥 <

1

3
or, 1 < 𝑥 < 27

Also, 𝑥 > 0 and 𝑥 ≠ 1∴ 𝑥 ∈ (0,1/3) ∪ (1, 27)

2 (c)

Given inequation is 𝑥2 ―2𝑥 + 5 ≤ 0∴  Roots are𝑥 =
―2 ± 4 ― 20

2
=

2 ± 4𝑖
2∴  Roots are imaginary, therefore no real solutions exist

3 (b)

We have,

2sin2 𝑥 + 2cos2 𝑥
2

≥ 2sin2 𝑥 × 2cos2 𝑥  [Using A.M. ≥ G.M.]⇒2sin2 𝑥 + 2cos2 𝑥 ≥ 2 2⇒2sin2 𝑥 + 2cos2 𝑥 ≥ 2

4 (a)

Given that, 𝑎2 + 𝑏2 + 𝑐2 = 1      …(i)

Now, (𝑎 + 𝑏 + 𝑐)2 = 𝑎2 + 𝑏2 + 𝑐2 +2(𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎) ≥ 0
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⇒2(𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎) ≥ ―1  [from Eq.(i)]⇒𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 ≥ ― 1

2
…(iii)

Also, 𝑎2 + 𝑏2 + 𝑐2 ―𝑎𝑏 ― 𝑏𝑐 ― 𝑐𝑎
=

1

2
{(𝑎 ― 𝑏)2 + (𝑏 ― 𝑐)2 + (𝑐 ― 𝑎)2} ≥ 0⇒𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 ≤ 𝑎2 + 𝑏2 + 𝑐2⇒𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 ≤ 1    [from Eq.(i)] …(iii)

From relation (ii) and (iii), we get

― 1

2
≤ 𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 ≤ 1

5 (b)

We have,4𝑥 + 9 ― 11𝑥 + 1 = 7𝑥 + 4⇒ 4𝑥 + 9 ― 7𝑥 + 4 = 11𝑥 + 1⇒4𝑥 + 9 + 7𝑥 + 4 ― 2 (4𝑥 + 9)(7𝑥 + 4) = 11𝑥 + 1⇒ ― 2 (4𝑥 + 9)(7𝑥 + 4) = ―12⇒(4𝑥 + 9)(7𝑥 + 4) = 36⇒28𝑥2 + 79𝑥 = 0⇒𝑥 = 0, ― 79

28
Clearly, only 𝑥 = 0 satisfies the given equation

6 (a)

Since, ―3 < 𝑥 +
2𝑥 < 3

⇒ ― 3 <
(𝑥2 + 2)𝑥𝑥2 < 3      ⇒ ― 3𝑥2 < (𝑥2 + 2)𝑥 < 3𝑥2(𝑥 ≠ 0)⇒𝑥(𝑥2 + 3𝑥 + 2) > 0

And 𝑥(𝑥2 ― 3𝑥 + 2) < 0      (𝑥 ≠ 0)⇒𝑥(𝑥 + 1)(𝑥 + 2) > 0

And 𝑥(𝑥 ― 1)(𝑥 ― 2) < 0⇒𝑥 ∈ ( ―2, ― 1) ∪ (0,∞)…(i)

And 𝑥 ∈ ( ―∞,0) ∪ (1, 2)…(ii)

From relations (i) and (ii), we get𝑥 ∈ ( ―2, ― 1) ∪ (1, 2)
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7 (b)

We have 𝑎,𝑏,𝑐 are sides of a triangle∴ 𝑏 + 𝑐 ― 𝑎 > 0,𝑐 + 𝑎 ― 𝑏 > 0,𝑎 + 𝑏 ― 𝑐 > 0

Let 𝑥 = 𝑏 + 𝑐 ― 𝑎,𝑦 = 𝑐 + 𝑎 ― 𝑏,𝓏 = 𝑎 + 𝑏 ― 𝑐⇒𝑦 + 𝓏 = 2𝑎,𝓏 + 𝑥 = 2𝑏,𝑥 + 𝑦 = 2𝑐
Now, 

𝑎𝑏 + 𝑐 ― 𝑎 +
𝑏𝑐 + 𝑎 ― 𝑏 +

𝑐𝑎 + 𝑏 ― 𝑐
=

𝑦 + 𝓏2𝑥 +
𝓏 + 𝑥2𝑦 +

𝑥 + 𝑦
2𝓏

=
1

2(𝑥𝑦 +
𝑦𝓏 +

𝓏𝑥 +
𝑥𝓏 +

𝑦𝑥 +
𝓏𝑦)

≥ 6

2(𝑦𝑥 ∙ 𝑥𝑦 ∙ 𝑦𝓏 ∙ 𝓏𝑦 ∙ 𝓏𝑥 ∙ 𝑥𝓏)   ( ∵ AM ≥ GM)

= 3

8 (b)

Let 𝑑1,𝑑2 be the lengths of diagonals and 𝜃 be the angle between them. Then,

Area =
1

2
𝑑1𝑑2 sin 𝜃⇒𝑎2 =

1

2
𝑑1𝑑2 sin 𝜃⇒𝑑1𝑑2 =

2𝑎2

sin 𝜃
Using A.M. ≥ G.M., we have𝑑1 + 𝑑2

2
≥ 𝑑1𝑑2⇒𝑑1 + 𝑑2 ≥ 2 2𝑎2

sin 𝜃 ≥ 2 2𝑎
9 (c)

We have, |2𝑥 ― 3| < |𝑥 + 5|⇒|2𝑥 ― 3| ― |𝑥 + 5| < 0

⇒{
3 ― 2𝑥 + 𝑥 + 5 < 0,𝑥 ≤ ―5

3 ― 2𝑥 ― 𝑥 ― 5 < 0, ― 5 < 𝑥 ≤ 3

22𝑥 ― 3 ― 𝑥 ― 5 < 0,𝑥 >
3

2

⇒{
𝑥 > 8,𝑥 ≤ ―5𝑥 > ― 2

3
, ― 5 < 𝑥 ≤ 3

2𝑥 < 8,𝑥 >
3

2

⇒𝑥 ∈ ( ― 2

3
,
3

2] ∪ (3

2
,8)
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⇒𝑥 ∈ ( ― 2

3
,8)

10 (c)

We have,
|𝑎𝑛| < 2 i.e. ― 2 < 𝑎𝑛 < 2∴ max (1 + 𝑎1𝑥 + 𝑎2𝑥2 + …𝑎𝑛𝑥𝑛)

= 1 + 2|𝑥| + 2|𝑥|2 + … + 2|𝑥|𝑛
= 1 + 2|𝑥|{1 ― |𝑥|𝑛

1 ― |𝑥| }
= 1 + 2 ∙ 1

3{1 ― 1/3𝑛
1 ― 1/3 } > 0 

and,

min (1 + 𝑎1𝑥 + 𝑎2𝑥2 + … + 𝑎𝑛𝑥𝑛)

= 1 ― 2|𝑥| ― 2|𝑥|2… ― 2|𝑥|𝑛
= ―2[1 + |𝑥| + |𝑥|2 + … + |𝑥|𝑛] + 3

= ―2{1 ― |𝑥|𝑛
1 ― |𝑥| } + 3

= ―2{1 ― 1/3𝑛
1 ― 1/3 } + 3 > 0

Thus, the curve 𝑦 = 1 + 𝑎1𝑥 + 𝑎2𝑥2 +… + 𝑎𝑛𝑥𝑛 does not meet 𝑥-axis for |𝑥| < 1/3 and |𝑎𝑛| < 2

Hence, the equation has no real roots

12 (c)

Since, |𝑟| < 1  ⇒  ― 1 < 𝑟 < 1

Also,    𝑎 = 5(1 ― 𝑟) ⇒  0 < 𝑎 < 10[ ∵  at 𝑟 = ―1,   𝑎 = 0
andat 𝑟 = 1,    𝑎 = 0]

13 (a)

Consider the curves 𝑦 = 𝑒𝑥―8 and 𝑦 = 17 ― 2𝑥.These two curves intersect at (8, 1) only. Hence, the 

equation 𝑒𝑥―8 +2𝑥 ― 17 = 0 has exactly one root which is equal to 8

14 (b)

Let 𝑥2 +18𝑥 + 30 = 𝑦. Then,𝑥2 + 18𝑥 + 30 = 2 𝑥2 + 18𝑥 + 45⇒𝑦 = 2 𝑦 + 15⇒𝑦2 ― 4𝑦 ― 60 = 0⇒(𝑦 ― 10)(𝑦 + 6) = 0⇒𝑦 = 10∴ 𝑥2 + 18𝑥 + 30 = 𝑦⇒𝑥2 + 18𝑥 + 20 = 0∴  Product of roots = 20

15 (a)

 Since,  2 ≤ |𝑥 ― 3| < 4⇒  2 ≤ 𝑥 ― 3 < 4

Or  2 ≤ ― (𝑥 ― 3) < 4⇒  5 ≤ 𝑥 < 7or ―1 ≤ ―𝑥 < 1
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⇒  5 ≤ 𝑥 < 7or ―1 < 𝑥 ≤ 1∴   𝑥 ∈ ( ―1, 1] ∪ [5, 7)

16 (b)

Given that,   𝑥 = [𝑎 + 2𝑏𝑎 + 𝑏 ]  and  𝑦 =
𝑎𝑏∴    𝑥 =

𝑎 + 2𝑏𝑎 + 𝑏 =

𝑎𝑏 + 2

1 +
𝑎𝑏 = 1 +

1𝑎𝑏 + 1⇒  𝑥 = 1 +
1𝑦 + 1

       [ ∵ 𝑦 =
𝑎𝑏 and𝑦2 > 2 (given)]

Which shows 𝑥2 < 2[ ∵ 1𝑦 + 1
< as 𝑦 > 1]

17 (c)

Using A.M. ≥ G.M., we have

5sin 𝑥―1 + 5―sin 𝑥―1 ≥ 2 5sin 𝑥―1 × 5―sin 𝑛―1⇒5sin 𝑥―1 + 5―sin 𝑥―1 ≥ 2

5
18 (d)

As we know, if 𝑎𝑥 + 𝑏𝑥 + 𝑐 > 0, then 𝑎 > 0 and 𝐷 < 0∴    (2)2 ― 4(𝑛 ― 10) < 0   ⇒   𝑛 > 11

9 (a)

Since, AM ≥ GM

⇒ 𝑏𝑐𝑥 + 𝑐𝑎𝑦 + 𝑎𝑏𝓏
3

≥ (𝑎2𝑏2𝑐2 ∙ 𝑥𝑦𝓏)1/3

⇒𝑏𝑐𝑥 + 𝑐𝑎𝑦 + 𝑎𝑏𝓏 ≥ 3 𝑎𝑏𝑐    ( ∵ 𝑥𝑦𝓏 = 𝑎𝑏𝑐)
20 (b)

Since, 
(1 + 𝑎1)

2
≥ 1 ∙ 𝑎1 = 𝑎1

(1 + 𝑎2)

2
≥ 1 ∙ 𝑎2 = 𝑎2

       ⋮                   ⋮
(1 + 𝑎𝑛)

2
≥ 1 ∙ 𝑎𝑛 = 𝑎𝑛

⇒ 1

2𝑛 (1 + 𝑎1)(1 + 𝑎2)…(1 + 𝑎𝑛) ≥ 𝑎1𝑎2…𝑎𝑛 = 1

⇒(1 + 𝑎1)(1 + 𝑎2)…(1 + 𝑎𝑛) ≥ 2𝑛
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ANSWER-KEY

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

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

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

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