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1 (b)2𝑥 ― 1 = |𝑥 + 7| = { 𝑥 + 7,if 𝑥 ≥ ―7― (𝑥 + 7),if 𝑥 < ―7∴ If 𝑥 ≥ ―7, 2𝑥 ― 1 = 𝑥 + 7⇒𝑥 = 8

If 𝑥 < ―7, 2𝑥 ― 1 = ―(𝑥 + 7)⇒3𝑥 = ―6⇒𝑥 = ―2, which is not possible

2 (c)

Let 𝑓(𝑥) = 𝑥4 ―4𝑥 ― 1. Then, the number of changes of signs in 𝑓(𝑥) is 1. Therefore, 𝑓(𝑥) can have 

at most one positive real root

We have,𝑓(2) > 0and𝑓(0) < 1

Therefore, 𝑓(𝑥) has one positive real root between 1 and 2

3 (c)

logsin (𝜋
3

)(𝑥2 ― 3𝑥 + 2) ≥ 2

⇒𝑥2 ―3𝑥 + 2 ≤ 3

4
  (If log𝑎𝑏 = 𝑐⇒𝑏 = 𝑐𝑎)

⇒𝑥2 ― 3𝑥 +
5

4
≤ 0⇒4𝑥2 ― 12𝑥 + 5 ≤ 0⇒(2𝑥 ― 5)(2𝑥 ― 1) ≤ 0⇒1

2
≤ 𝑥 ≤ 5

2
…(i)

Also, 𝑥2 ―3𝑥 + 2 > 0⇒(𝑥 ― 1)(𝑥 ― 2) > 0
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⇒𝑥 < 1 or 𝑥 > 2     …(ii)

From relation (i) and (ii), we get𝑥 ∈ [1

2
,1) ∪ (2,

5

2]

4 (c)

Since, (𝑎 ― 𝑏)2 + (𝑏 ― 𝑐)2 + (𝑐 ― 𝑎)2 ≥ 0⇒  2(𝑎2 + 𝑏2 + 𝑐2) ≥ 2(𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎)⇒  
𝑎2 + 𝑏2 + 𝑐2(𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎) ≥ 1

⇒ 
𝑎2 + 𝑏2 + 𝑐2𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 + 2 ≥ 3

Hence, option (c) is correct

5 (b)

Given, (𝑥 ― 1)(𝑥2 ― 5𝑥 + 7) < (𝑥 ― 1)⇒  (𝑥 ― 1)(𝑥2 ― 5𝑥 + 6) < 0⇒  (𝑥 ― 1)(𝑥 ― 2)(𝑥 ― 3) < 0⇒  𝑥 ∈ ( ―∞, 1) ∪ (2, 3)

6 (d)

Given inequalities are𝑥2 ―3𝑥 ― 10 < 0and10𝑥 ― 𝑥2 ―16 > 0⇒   (𝑥 + 2)(𝑥 ― 5) < 0and(𝑥 ― 2)(𝑥 ― 8) < 0⇒  𝑥 ∈ ( ―2, 5)and𝑥 ∈ (2, 8)⇒  𝑥 ∈ (2, 5)

7 (a)

log1/3 (𝑥2 + 𝑥 + 1) < ―1 = log1/3 (1

3)
―1

⇒𝑥2 + 𝑥 + 1 > (1

3)
―1

( ∵ where 0 < 𝑎 < 1, then log𝑎𝑥 < log𝑎𝑦⇒𝑥 > 𝑦)⇒𝑥2 + 𝑥 ― 2 > 0⇒(𝑥 + 2)(𝑥 ― 1) > 0⇒𝑥 ∈ ( ―∞, ― 2) ∪ (1,∞)
8 (a)

Let (𝛼,𝛽) be a solution of the system for some 𝑎.Then, ( ― 𝛼,𝛽) is also a solution. So, the system will 

have unique solution only if𝛼 = ―𝛼⇒𝛼 = 0

Putting 𝑥 = 𝛼 = 0 and 𝑦 = 𝛽 in 𝑥2 + 𝑦2 = 1, we get 𝛽 =± 1

Putting 𝑥 = 𝛼 = 0 and 𝑦 = 𝛽 in 2|𝑥| + |𝑥| = 𝑦 + 𝑥2 +𝑎, we get
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𝛽 + 𝑎 = 1⇒𝑎 = 1 ― 𝛽∴ 𝑎 = 0when𝛽 = 1 and 𝑎 = 2 when 𝛽 = ―1

CASE I𝑊ℎ𝑒𝑛𝑎 = 0

In this case, given equations become

2|𝑥| + |𝑥| = 𝑦 + 𝑥2and 𝑥2 + 𝑦2 = 1

Now, 𝑥2 + 𝑦2 = 1⇒|𝑥| ≤ 1 and |𝑦| ≤ 2∴ 2|𝑥| + |𝑥| = 𝑦 + 𝑥2and1 + 𝑥2 ≥ 𝑦 + 𝑥2⇒2|𝑥| + |𝑥| ≤ 1 + 𝑥2⇒2|𝑥| + |𝑥| ≤ 1 + |𝑥|     [ ∵ 𝑥2 ≤ |𝑥|when |𝑥| < 1]⇒𝑥 = 0

Putting 𝑥 = 0 in 2|𝑥| + |𝑥| = 𝑦 + 𝑥2, we get 𝑦 = 1

Thus, for 𝑎 = 0, the system has unique solution (0, 1)

CASE II𝑊ℎ𝑒𝑛𝑎 = 2

In this case, the system of equation is

2|𝑥| + |𝑥| = 𝑦 + 𝑥2 +2and𝑥2 + 𝑦2 = 1

Clearly, (0, ― 1),(1, 0) and ( ― 1, 0) satisfy these equations.

So, the system does not have unique solution

9 (c)

We have,

log1/3 (𝑥2 + 𝑥 + 1) + 1 > 0⇒ log1/3 (𝑥2 + 𝑥 + 1) > ―1⇒𝑥2 + 𝑥 + 1 < (1

3)
―1

⇒𝑥2 + 𝑥 + 1 < 3⇒𝑥2 + 𝑥 ― 2 < 0⇒(𝑥 + 2)(𝑥 ― 1) < 0⇒𝑥 ∈ ( ― 2, 1)

10 (d)

We have,𝑥(log10𝑥)2―3(log10𝑥)+1
> 103⇒(log10𝑥)2 ― 3(log10𝑥) + 1 > log𝑥103⇒(log10𝑥)2 ― 3(log10𝑥) + 1 >

3

log10𝑥⇒ (log10𝑥)3 ― 3(log10𝑥)2 + (log10𝑥) ― 3

log10𝑥 > 0

⇒ {(log10𝑥)2 + 1}( log10𝑥 ― 3 )

log10𝑥 > 0

⇒ ( log10𝑥 ― 3 )

( log10𝑥 ― 0 )
> 0⇒ log10𝑥 < 0 or, log10𝑥 > 3⇒𝑥 < 1 or, 𝑥 > 103⇒𝑥 ∈ (0,1) ∪ (103,∞) [ ∵ log10𝑥 is defined for 𝑥 > 0]

11 (a)
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Given, 
3 ― |𝑥|

4 ― |𝑥|
≥ 0⇒  3 ― |𝑥| ≤ 0and4 ― |𝑥| < 0

Or 3 ― |𝑥| ≥ 0 and 4 ― |𝑥| > 0⇒  |𝑥| ≥ 3and|𝑥| > 4

Or |𝑥| ≤ 3 and |𝑥| < 4⇒   |𝑥| > 4or|𝑥| ≤ 3⇒( ―∞, ― 4) ∪ [ ―3, 3] ∪ (4, ∞)
12 (a)

Now, 3(𝑎2 + 𝑏2 + 𝑐2) ― (𝑎 + 𝑏 + 𝑐)2

= 2(𝑎2 + 𝑏2 + 𝑐2 ― 𝑏𝑐 ― 𝑐𝑎 ― 𝑎𝑏)
= (𝑏 ― 𝑐)2 + (𝑐 ― 𝑎)2 + (𝑎 ― 𝑏)2 ≥ 0⇒3(𝑎2 +𝑏2 + 𝑐2) ≥ (𝑎 + 𝑏 + 𝑐)2 > 9⇒𝑎2 + 𝑏2 + 𝑐2 > 3⇒ (a)holds

Now, 𝑎6 + 𝑏6 ≥ 12𝑎2𝑏2 ―64

If 𝑎6 + 𝑏6 +64 ≥ 12𝑎2𝑏2𝑖𝑒,   𝑎6 + 𝑏6 + 26 ≥ 3 ∙ 22 ∙ 𝑎2𝑏2

𝑖𝑒,if 𝑎6 + 𝑏6 + 26

3
≥ (26𝑎6𝑏6)1/3

   ( ∵ AM ≥ GM)⇒(𝑏)does not hold

Again, since AM ≥ HM

∴ 𝑎 + 𝑏 + 𝑐
3

≥ 3

1𝑎 +
1𝑏 +

1𝑐⇒ 𝛼
3
≥ 3

1𝑎 +
1𝑏 +

1𝑐⇒ 1𝑎 +
1𝑏 +

1𝑐 ≥ 9𝛼⇒(𝑐 ) does not hold

13 (c)

Using A.M. ≥ G.M., we have𝑎1 + 𝑎2 + 𝑎3

3
≥ (𝑎1𝑎2𝑎3)1/3and

1

3
(

1𝑎1
+

1𝑎2
+

1𝑎3
) ≥ ( 1𝑎1𝑎2𝑎3

)
1/3
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⇒(𝑎1 + 𝑎2 + 𝑎3)( 1𝑎1
+

1𝑎2
+

1𝑎3
) ≥ 9

14 (a)

We have,𝑥 ― 1𝑥 = 𝐵 and 𝑥2 +
1𝑥2

= 𝐴
∴ (𝑥 ― 1𝑥)

2

= 𝐵2

⇒𝐴― 2 = 𝐵2⇒𝐴 = 𝐵2 + 2⇒ 𝐴𝐵 = 𝐵 +
2𝐵

But, A.M. ≥ G.M.⇒𝐵 +
2𝐵 ≥ 2 𝐵 ×

2𝐵⇒𝐵 +
2𝐵 ≥ 2 2⇒𝐴𝐵 ≥ 2 2

Hence, the minimum value of 
𝐴𝐵 is 2 2

15 (c)

As discussed in the above problem, if 𝑛 is odd, there is one change of sign in (i). Therefore, 𝑓(𝑥) can 

have at most one negative real root. In this case, we have𝑓( ―1) = ―2𝑛 ― 2 < 0,𝑓(0) = 1 > 0

So, the negative real root lies between ―1 and 0

16 (c)

Given, n+1Cn-2-n+1C n-1 ≤ 50⇒ 
(𝑛 ― 1)!

3!(𝑛 ― 2)!
― (𝑛 + 1)!

2!(𝑛 ― 1)!
≤ 50⇒ 

(𝑛 + 1)!

3! [ 1

(𝑛 ― 2)!
― 3

(𝑛 ― 1)!] ≤ 50⇒(𝑛 + 1)!(𝑛 ― 1 ― 3

(𝑛 ― 1)! ) ≤ 300⇒(𝑛 + 1)𝑛(𝑛 ― 4) ≤ 300

For 𝑛 = 8, it satisfy to the above inequality

But 𝑛 = 1 it does not satisfy the above inequality

17 (d)

We have,𝑓(𝜃) = sec2𝜃 + cos2𝜃 = (sec𝜃 ― cos𝜃)2
+ 2 ≥ 2⇒𝑓(𝜃) ∈ [2, ∞)

18 (d)

Let 𝑎1,𝑎2,…,𝑎𝑛be 𝑛 positive integers such that𝑎1𝑎2…𝑎𝑛 = 𝑛𝑛
Since, AM ≥ GM

∴ 𝑎1 + 𝑎2 + ... + 𝑎𝑛𝑛 ≥ (𝑎1𝑎2…𝑎𝑛)1/𝑛
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⇒𝑎1 + 𝑎2 + ... + 𝑎𝑛𝑛 ≥ 𝑛⇒𝑎1 + 𝑎2 + ... + 𝑎𝑛≥ 𝑛2

19 (a)

log2 (𝑥2 ― 3𝑥 + 18) < 4⇒𝑥2 ―3𝑥 + 18 < 16    (Iflog𝑎𝑏 < 𝑐⇒𝑏 < 𝑎𝑐)⇒𝑥2 ― 3𝑥 + 2 < 0⇒(𝑥 ― 1)(𝑥 ― 2) < 0⇒𝑥 ∈ (1, 2)

20 (d)

We have,

[𝑥]2 = [𝑥 + 6]⇒[𝑥]2 = [𝑥] + 6⇒[𝑥]2 ― [𝑥] ― 6 = 0⇒([𝑥] ― 3)([𝑥] + 2) = 0⇒[𝑥] = 3,[𝑥] = ―2⇒𝑥 ∈ [3,4)or 𝑥 ∈ [ ―2, ― 1)⇒𝑥 ∈ [ ―2, ― 1) ∪ [3,4)
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ANSWER-KEY

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

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

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

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