
 

 
 

 
1. Coefficient of 𝑥301 in (1 + 𝑥)500 + 𝑥(1 + 𝑥)499 + 𝑥2(1 + 𝑥)498 +⋯+ 𝑥500 is equal to  

 

A. 𝐶306 
506  

B. 𝐶300 
501  

C. 𝐶301 
501  

D. 𝐶300 
500  

Coefficient of 𝑥301 = 𝐶301 
500 + 𝐶300 

499 + 𝐶299 
498 +⋯+ 𝐶0 

199  

 = 𝐶199 
500 + 𝐶199 

499 + 𝐶199 
498 +⋯+ 𝐶199 

199   

 = 𝐶200  
501   

 = 𝐶301 
501        ⋯(since 𝐶𝑟 

𝑛 = 𝐶𝑛−𝑟 
𝑛

2. tan 15° +
1

tan 165°
+

1

tan105°
+ tan 195° = 2𝑎. Then the value of (𝑎 +

1

𝑎
) is __________. 

 

A. 4 − 2√3 

B. −
4

√3
 

C. 2 

D. 5 −
3

2
√3 

Solution: 

tan 15° + cot 165° + cot 105° + tan 195°  

= tan 15° − cot 15° − tan 15° + tan 15°  

= tan 15° − cot 15°  

= −2√3  

⇒ 𝑎 = −√3  ⇒ 𝑎 +
1

𝑎
= −√3 −

1

√3
= −

4

√3
  

3. If set 𝐴 = {𝑎,  𝑏,  𝑐},  𝑅: 𝐴 → 𝐴,  𝑅 = {(𝑎,  𝑏),  (𝑏,  𝑐)}. How many elements should be added for making it symmetric 
and transitive? 

B. 3 

C. 4 

D. 7 

Answer (D) 

For symmetric 

(𝑎,  𝑏),  (𝑏,  𝑐) ∈ 𝑅  
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⇒ (𝑏,  𝑎),  (𝑐,  𝑏) ∈ 𝑅  

For Transitive 

(𝑎,  𝑏),  (𝑏,  𝑐) ∈ 𝑅  

⇒ (𝑎,  𝑐) ∈ 𝑅  

Now, 

(𝑎,  𝑐) ∈ 𝑅  

(𝑐,  𝑎) ∈ 𝑅      (for symmetric) 

(𝑎,  𝑏),  (𝑏,  𝑎) ∈ 𝑅  

⇒ (𝑎,  𝑎) ∈ 𝑅  

(𝑏,  𝑐),  (𝑐,  𝑏) ∈ 𝑅  

⇒ (𝑏,  𝑏) ∈ 𝑅  

(𝑐,  𝑏),  (𝑏,  𝑐) ∈ 𝑅  

⇒ (𝑐,  𝑐) ∈ 𝑅  

∴ elements to be added 

{(𝑏 , 𝑎),  (𝑐,  𝑏),  (𝑏,  𝑏),  (𝑎,  𝑎),  (𝑎,  𝑐),  (𝑐,  𝑎),  (𝑐,  𝑐)}  

Total 7 elements  

 

4. Let 𝑃(ℎ,  𝑘) be any point on 𝑥2 = 4𝑦 which is at shortest distance from 𝑄(0,  33), then difference of distances of 

𝑃(ℎ,  𝑘) from directrix of 𝑦2 = 4(𝑥 + 𝑦) is: 
 

A. 2 

B. 4 

C. 6 

D. 8 
 

Answer (B) 
 
Solution: 
  For normal through 𝑄(0,  33) 

Normal at point (2𝑡,  𝑡2) 
𝑥 = −𝑡𝑦 + 2𝑎𝑡 + 𝑎𝑡3  
⇒ 0 = −𝑡 ⋅ 33 + 2𝑎 + 𝑡3  

⇒ 𝑡 = 0 or  ±√31 
Points at which normal are drawn are 

𝐴(0,  0),  𝐵(2√31,  31),  𝐶(−2√31,  31)  

S.D = 𝑄𝐵 = 𝑄𝐶 = √124 + 4 = 8√2 units 

Given parabola (𝑦 − 2)2 = 4(𝑥 + 1) 
Directrix is 𝑥 = −2, that is line 𝐿 

𝐵𝑙 − 𝐶𝑙 = |(−2 + 2√31) − (2 + 2√31)|   = 4  

 

5. Area bounded by larger part in 𝐼𝑠𝑡 quadrant by 𝑥 = 4𝑦2,  𝑥 = 2 and 𝑦 = 𝑥 is 𝐴, then 3𝐴 equals : 

 

A. 6 +
1

32
− 2√2  

B. 2 +
1

96
−
2√2

3
 

C. 
2√2

3
 

D. 96 

 
Answer (A) 

𝑄(0,  33) 

𝑥2 = 4𝑦 

𝑥 

𝑦 



 

 
Solution: 

𝐴 = ∫ (𝑥 −
√𝑥

2
) 𝑑𝑥

2
1

4

  

=
𝑥2

2
−
𝑥
3
2

3
|
1

4

2

  

= (2 −
2√2

3
) − (

1

32
−

1

24
)  

= 2 +
1

96
−
2√2

3
  

⇒ 3𝐴 = 6 +
1

32
− 2√2 sq. units 

 
 
 

6. A die with points (2,  1,  0,  − 1,  − 2,  3) is thrown 5 times. The probability that the product of outcomes on all 
throws is positive is ______. 
 

        Answer ( 
𝟓𝟐𝟏

𝟐𝟓𝟗𝟐
 ) 

 

Solution: 
 

(2,  1,  0,  − 1,  − 2,  3)  

𝑃(positive number) =
3

6
=
1

2
 

𝑃(negative number) =
2

6
=
1

3
 

𝐸 = product is positive  

𝐸 = (5 positive (or) 3 positive 2 negative (or) 1 positive 4 negative)   

𝑃(𝐸) = 𝐶5 
5 (

1

2
)
5

+ 𝐶3 
5 (

1

2
)
3

(
1

3
)
2

+ 𝐶1 
5 (

1

2
)
1

(
1

3
)
4

  

=
1

32
+

5

36
+

5

81⋅2
 =

521

2592
  

 

7. Let 𝑆{1,  2,  3,  4,  5}. If 𝑓: 𝑆 → 𝑃(𝑆), where 𝑃(𝑆) is power set of 𝑆. Then number of one-one function 𝑓 can be 
made is: 

A. (32)5 

B. 
32!

27!
 

C.  32𝐶27 

D.  32𝑃27 

 
Answer (B) 
Solution: 

𝑛(𝑆) = 5  

𝑛(𝑃(𝑆)) = 25 = 32  

                             𝑆                         𝑃(𝑆)  

 

 

 

 

 

 

 

 

 

(
1

4
,
1

4
)  

𝑥 = 2 

(2,  2) 

𝑥 

𝑦 

𝑋1 

𝑋2 

𝑋3 

𝑋4 

𝑋5 

𝑦1 

𝑦2 

. 

. 

. 
𝑦32 



 

∴ No. of one-one function  

= 32 × 31 × 30 × 29 × 28  

=
32!

27!
  

 

8. A line is cutting 𝑥-axis and 𝑦-axis at two points 𝐴 and 𝐵 respectively, where 𝑂𝐴 = 𝑎,  𝑂𝐵 = 𝑏. A perpendicular is 

drawn is drawn from 𝑂 (origin) to 𝐴𝐵 at an angle of 
𝜋

6
 from positive 𝑥-axis. If area of triangle 𝑂𝐴𝐵 =

98√3

3
 sq. 

units, then √3𝑎 + 𝑏 is equal to: 

A. 28 

B. 14 

C. 12 

D. 7 

 
Answer (A) 
 
Solution: 

                 Let the perpendicular distance of line from origin is 𝑝.  

                 ⇒ Equation of 𝐴𝐵: 𝑥 cos
𝜋

6
+ 𝑦 sin

𝜋

6
= 𝑝  

                 ⇒
𝑥√3

2
+
𝑦

2
= 𝑝 

                 ⇒ 
𝑥
2𝑝

√3

+
𝑦

2𝑝
= 1 

                 Compare above equation to intercept form of line 
𝑥

𝑎
+
𝑦

𝑏
= 1 

                    𝑂𝐴 = 𝑎 =
2𝑝

√3
,  𝑂𝐵 = 𝑏 = 2𝑝 

                  ∴ Area of triangle 𝑂𝐴𝐵 =
1

2
⋅
2𝑝

√3
⋅ 2𝑝 =

98√3

3
  

                  ⇒ 𝑝 = 7  

                  𝑂𝐴 = 𝑎 =
14

√3
 

                  𝑂𝐵 = 𝑏 = 14  

                  ⇒ √3𝑎 + 𝑏 = 14 + 14 = 28 

                    

9. 
3(𝑒−1)

𝑒
∫ 𝑥2𝑒[𝑥]+[𝑥

3]𝑑𝑥
2

1
equals: 

A. 𝑒9 − 𝑒 

B. 𝑒8 − 1 

C. 𝑒8 − 𝑒 

D. 𝑒9 − 1 

 

Answer (C) 
 
Solution: 

𝐼 = ∫ 𝑥2𝑒[𝑥]+[𝑥
3]𝑑𝑥

2

1
= 𝑒 ∫ 𝑥2𝑒[𝑥

3]𝑑𝑥
2

1
  

Let 𝑥3 = 𝑡 

𝐼 = 𝑒 ∫
𝑑𝑡

3
⋅ 𝑒[𝑡]

8

1
=
𝑒

3
(𝑒 + 𝑒2 +⋯𝑒7)  

=
𝑒2

3
(
𝑒7−1

𝑒−1
)  

So 
3(𝑒−1)

𝑒
⋅
𝑒2

3
⋅
𝑒7−1

𝑒−1
= 𝑒8 − 𝑒 

 

𝑂 
𝐴 

𝐵 

𝑝 
𝜋

6
  



 

10. 𝑛⃗  is a vector, 𝑎 ≠ 0,  𝑏⃗ ≠ 0. If 𝑛⃗ ⊥ 𝑐 ,  𝑎 = 𝛼𝑏⃗ − 𝑛̂ and 𝑏⃗ ⋅ 𝑐 = 12, then the value of |𝑐 × (𝑎 × 𝑏⃗ )| equals:  

(where 𝑛̂ represents unit vector in direction of 𝑛⃗ ) 

 

A. 144 

B. √12 

C. 12 

D. 24 

Answer (C) 
 
Solution: 

 

𝑎 = 𝛼𝑏⃗ − 𝑛̂  

⇒ 𝑎 × 𝑏⃗ = −𝑛̂ × 𝑏⃗   

|𝑐 × (𝑎 × 𝑏⃗ )| = |𝑐 × (−𝑛̂ × 𝑏⃗ )| = |−𝑛̂(𝑐 ⋅ 𝑏⃗ ) − 𝑏⃗ (𝑐 ⋅ (−𝑛̂))|    

⇒ |𝑐 × (𝑎 × 𝑏⃗ )| = |−𝑛̂(12) − 𝑏⃗ (0)| = 12  

 

11. lim
𝑥→0

48∫
𝑡3

1+𝑡6
𝑑𝑡

𝑥
0

𝑥4
equals __________. 

 

Answer (12) 

 

Solution: 

lim
𝑥→0

48∫
𝑡3

1+𝑡6
𝑑𝑡

𝑥
0

𝑥4
  

As 
0

0
 form, applying L’hospital rule we get, 

lim
𝑥→0

48 𝑥3

(𝑥6+1)⋅4𝑥3
= 48 ⋅

1

4
= 12  

 

12. If 𝑎𝑛 =
−2

4𝑛2−16𝑛+15
, and 𝑎1 + 𝑎2 +⋯+ 𝑎25 =

𝑚

𝑛
 where 𝑚 and 𝑛 are coprime, then the value of 𝑚 + 𝑛 is ______. 

 
Answer (191) 
 
Solution: 

We have,  

𝑎𝑛 =
−2

4𝑛2−16𝑛+15
  

=
−2

(2𝑛−3)(2𝑛−5)
  

=
1

(2𝑛−3)
−

1

(2𝑛−5)
  

⇒ 𝑎1 + 𝑎2 +⋯+ 𝑎25 = (
1

−1
−

1

−3
) + ⋯+ (

1

47
−

1

45
)  

=
1

47
+
1

3
  

=
50

141
 =

𝑚

𝑛
 

⇒ 𝑚 + 𝑛 = 191  
 

13. If 𝑧 = 1 + 𝑖 and 𝑧1 =
𝑖+𝑧̅(1−𝑖)

𝑧̅(1−𝑧)
, then the value of 

12

𝜋
arg(𝑧1)  is ______. 

 

Answer (3)  
 

Solution:   

𝑧1 =
𝑖+𝑧̅(1−𝑖)

𝑧̅(1−𝑧)
  

=
𝑖+(1−𝑖)(1−𝑖)

(1−𝑖)(−𝑖)
  



 

=
𝑖−2𝑖

(1−𝑖)(−𝑖)
  

=
1

1−𝑖
  

arg(𝑧1) = arg (
1

1−𝑖
) = arg (

1+𝑖

(1−𝑖)(1+𝑖)
) = arg (

1

2
+
𝑖

2
) =

𝜋

4
  

12

𝜋
arg(𝑧1) =

12

𝜋
×
𝜋

4
= 3  

 
14. Mean and variance of 7 observations are 8 & 16 respectively. If number 14 is omitted, then 𝑎 & 𝑏 are new mean 

and variance. The value of 𝑎 + 𝑏 is ______. 
 

Answer (19)  
 

      Solution:   
 
Let 𝑥1,  𝑥2,  … ,  𝑥7 be the 7 observations 

New mean (𝑎)  = 8×7−14

6
= 7 

∑ 𝑥𝑖
27

𝑖=1

7
− 64 = 16  

⇒  ∑𝑥𝑖
2 = 560  

∑𝑥𝑖
2
𝑛𝑒𝑤

= 560 − 142  

∴ 𝑏 =
364

6
− 72 =

70

6
=
35

3
  

𝑎 = 7; 𝑏 =
35

3
  

𝑎 + 𝑏 = 7 +
35

3
 =

56

3
= 18.67 ≈ 19  (Rounding off gives 19) 

 

15. If coefficient of 𝑥15 in expansion of (𝑎𝑥3 +
1

𝑏𝑥
1
3

)

15

 is equal to coefficient of 𝑥−15 in expansion of (𝑎𝑥
1

3 +
1

𝑏𝑥3
)
15

, then 

|𝑎𝑏 − 5| is equal to _________.  
 

 Answer (4)  
 

       Solution:   

  For expansion of (𝑎𝑥3 +
1

𝑏𝑥
1
3

)

15

 

               𝑇𝑟+1 = 𝐶𝑟 
15 × 𝑎15−𝑟 × (𝑥3)15−𝑟 × 𝑏−𝑟 × 𝑥

−𝑟

3  

               Here we need coefficient of 𝑥15 

               ⇒ 45 − 3𝑟 −
𝑟

3
= 15 

               ⇒
10𝑟

3
= 30 

               ⇒ 𝑟 = 9 

               ∴ Coefficient of 𝑥15 in (𝑎𝑥3 +
1

𝑏𝑥
1
3

)

15

= 𝐶9 
15 × 𝑎6 × 𝑏−9  

 

               For expansion of (𝑎𝑥
1

3 +
1

𝑏𝑥3
)
15

 

               𝑇𝑟+1 = 𝐶𝑟 
15 × 𝑎15−𝑟 × (𝑥)

15−𝑟

3 × 𝑏−𝑟 × 𝑥−3𝑟  
               Here we need coefficient of 𝑥−15 

               ⇒
15−𝑟

3
− 3𝑟 = −15 

               ⇒ 15 − 𝑟 − 9𝑟 = −45 
               ⇒ 𝑟 = 6 

               ∴ Coefficient of 𝑥−15 in (𝑎𝑥
1

3 +
1

𝑏𝑥3
)
15

= 𝐶6 
15 × 𝑎9 × 𝑏−6 

               Coefficient of 𝑥15 in (𝑎𝑥3 +
1

𝑏𝑥
1
3

)

15

= Coefficient of 𝑥−15 in (𝑎𝑥
1

3 +
1

𝑏𝑥3
)
15

  ⋯(given) 

               ⇒ 𝑎−3𝑏−3 = 1 
               ⇒ 𝑎𝑏 = 1 
               ⇒ |𝑎𝑏 − 5| = |1 − 5| = 4 
   



 

16. Using 1,2,3 and 5, four digit numbers are formed, where repetition is allowed. The number of numbers divisible by 
15 are _______. 
 

Answer (21)  
 

      Solution:   
 
Unit digit will be 5 

𝑎  𝑏  𝑐  5 

𝑎 + 𝑏 + 𝑐 = (3𝜆 + 1) type 
For (𝑎, 𝑏, 𝑐) possibilities are 
(2,2,3) (1,1,5) (1,1,2) (3,3,1) (5,5,3) (2,3,5) 

For (2,2,3)  ⇒ 3!

2!
= 3 

For (1,1,5) ⇒
3!

2!
= 3 

For (1,1,2) ⇒
3!

2!
= 3 

For (3,3,1) ⇒
3!

2!
= 3 

For (5,5,3) ⇒
3!

2!
= 3 

For (2,3,5) ⇒
3!

2!
= 3 

Total = 21 
 

17. If 5𝑓(𝑥 + 𝑦) = 𝑓(𝑥) ⋅ 𝑓(𝑦) and 𝑓(3) = 320, then the value of 𝑓(1) is ______. 
 

Answer (20)  
 

      Solution:   
 
5𝑓(𝑥 + 𝑦) = 𝑓(𝑥) ⋅ 𝑓(𝑦)  ⋯(1)  
Put 𝑥 = 1,  𝑦 = 2 in (1) 
5𝑓(3) = 𝑓(1) ⋅ 𝑓(2)    
⇒ 𝑓(1) ⋅ 𝑓(2) = 5 × 320 = 1600  ⋯(2)  
Put 𝑥 = 𝑦 = 1 in (1) 

𝑓(2) =
(𝑓(1))

2

5
  ⋯(3)  

𝑓(3) = 320  
Using (2) and (3), 

𝑓(1) ⋅
(𝑓(1))

2

5
= 1600  

(𝑓(1))
3
= 8000  

𝑓(1) = 20  
 

18. If for logcos 𝑥(cot 𝑥) − 4 logsin 𝑥(cot 𝑥) = 1,  𝑥 = sin
−1 (

𝛼+√𝛽

2
). Then the value of (𝛼 + 𝛽) is __________.  

(given 𝑥 ∈ (0,
𝜋

2
)) 

 
       Answer (4)  

 
       Solution:   
 

logcos 𝑥(cot 𝑥) − 4 logsin 𝑥(cot 𝑥) = 1  
⇒ 1 − logcos 𝑥(sin 𝑥) − 4(logsin𝑥(cos 𝑥) − 1) = 1  

Let logcos 𝑥(sin 𝑥) = 𝑡 

⇒ −𝑡 − 4 (
1

𝑡
− 1) = 0  

⇒ 𝑡 +
4

𝑡
= 4  

⇒ 𝑡 = 2  

∴ 𝑡 = logcos 𝑥(sin 𝑥) = 2  

⇒ cos2 𝑥 = 𝑠𝑖𝑛 𝑥  

⇒ 1 − sin2 𝑥 = sin 𝑥  



 

⇒ sin2 𝑥 + sin 𝑥 − 1 = 0  

⇒ sin 𝑥 =
−1±√5

2
  

Comparing, 𝛼 = −1,  𝛽 = 5 

⇒ 𝛼 + 𝛽 = 4  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


