
1. tan−1 (
2𝑥

1−𝑥2
) + cot−1 (

1−𝑥2

2𝑥
) =

𝜋

3
,  𝑥 ∈ [−1,  1] sum of all solutions is 𝛼 −

4

√3
, then 𝛼 is:  

A. 1         
B. 2               
C. −2                    

D. √3 
 

Solution:    

         tan−1 (
2𝑥

1−𝑥2
) + cot−1 (

1−𝑥2

2𝑥
) =

𝜋

3
  

              for −1 < 𝑥 < 0, tan−1 (
2𝑥

1−𝑥2
) = 2 tan−1 𝑥 and cot−1 (

1−𝑥2

2𝑥
) = 𝜋 + 2 tan−1 𝑥  

              2 tan−1 𝑥 + 𝜋 + 2 tan−1 𝑥 =
𝜋

3
  

              4 tan−1 𝑥 = −
2𝜋

3
  

              𝑥 = −
1

√3
  

              for 0 < 𝑥 < 1, tan−1 (
2𝑥

1−𝑥2
) = 2 tan−1 𝑥 and cot−1 (

1−𝑥2

2𝑥
) = 2 tan−1 𝑥 

              4 tan−1 𝑥 =
𝜋

3
  

              𝑥 = tan
𝜋

12
= 2 − √3  

              sum = 2 − √3 −
1

√3
= 2 −

4

√3
 

              ∴ 𝛼 = 2  

10.2. Then now variance is: 

A. 3.92 
B. 3.96 
C. 4.04 
D. 4.08           

Let number of observations be 𝑛 

10𝑛 − 8 + 12 = (10.2)𝑛  

10𝑛 + 4 = (10.2)𝑛  

⇒ 𝑛 = 20  

For earlier set of observations  

∑𝑥𝑖
2

20
− (10)2 = 4  

⇒ ∑𝑥𝑖
2 = (104)(20) = 2080  

After change 

(∑ 𝑥𝑖
2)new = 2080 − 8

2 + 122  

= 2160  

New variance =
2160

20
− (10.2)2  

= 108 − (10.2)2  

= 3.96  

MATHEMATICS 

Answer (B) 
Solution:    

2. Mean of a data set is 10 and variance is 4. If one entry of data set changes from 8 to 12, then new mean becomes 

Answer (B)  
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3. If 𝑦 = (1 + 𝑥)(𝑥2 + 1)(𝑥4 + 1)(𝑥8 + 1)(𝑥16 + 1), then find the value of 𝑦′′ − 𝑦′ at 𝑥 = −1: 

 

A. 496 

B. 946 

C. −496 
D. −946 

 
Answer (C) 
 
Solution: 
 

       𝑦 = (1 + 𝑥)(𝑥2 + 1)(𝑥4 + 1)(𝑥8 + 1)(𝑥16 + 1) 

       Multiply and divide by (𝑥 − 1) we get,  

       𝑦 =
(1+𝑥)(𝑥2+1)(𝑥4+1)(𝑥8+1)(𝑥16+1)(𝑥−1)

(𝑥−1)
 

       ⇒ 𝑦 =
(𝑥2−1)(𝑥2+1)(𝑥4+1)(𝑥8+1)(𝑥16+1)

(𝑥−1)
 

       ⇒ 𝑦 =
(𝑥4−1)(𝑥4+1)(𝑥8+1)(𝑥16+1)

(𝑥−1)
 

       ⇒ 𝑦 =
(𝑥8−1)(𝑥8+1)(𝑥16+1)

(𝑥−1)
 

       ⇒ 𝑦 =
(𝑥16−1)(𝑥16+1)

(𝑥−1)
 

       ⇒ 𝑦 =
(𝑥32−1)

(𝑥−1)
 

            At 𝑥 = −1 we get 𝑦 = 0 

            𝑦(𝑥 − 1) = 𝑥32 − 1 

            Differentiate on both sides, 

            𝑦′(𝑥 − 1) + 𝑦 = 32𝑥31     ⋯(1) 

            At 𝑥 = −1 

            𝑦′(−1) =
−32

−2
= 16 

            Differentiate equation (1) on both sides we get, 

            𝑦′′(𝑥 − 1) + 𝑦′ + 𝑦′ = 32 × 31𝑥30 

            At 𝑥 = −1 

            𝑦′′(−1) =
32×31−16−16

−2
= −480 

            ∴ 𝑦′′(−1) − 𝑦′(−1) = −480 − 16 = −49 

 

4. The logical statement (𝑝 ∧ ~𝑞) → (𝑝 → ~𝑞) is a: 
 
A. Tautology  
B. Fallacy 
C. Equivalent to 𝑝 ∨ ~𝑞 

D. Equivalent to 𝑝 ∧ ~𝑞 
Answer (A)  
 
Solution: 

(𝑝 ∧ ~𝑞) → (𝑝 → ~𝑞)  
= (𝑝 ∧ ~𝑞) → (~𝑝 ∨ ~𝑞)  
= ~(𝑝 ∧ ~𝑞) ∨ (~𝑝 ∨ ~𝑞)  
= (~𝑝 ∨ 𝑞) ∨ (~𝑝 ∨ ~𝑞)  
= ~𝑝 ∧ 𝑇 = 𝑇 (Tautology) 

5. If 𝑎𝑟 is the coefficient of 𝑥10−𝑟 in expansion of (1 + 𝑥)10 then ∑ 𝑟3 (
𝑎𝑟

𝑎𝑟−1
)
2

10
𝑟=1  is: 

A. 390         
B. 1210        

C. 485        

D. 220 
 



 

Answer (B)  
 
Solution:  

      Coefficient of 𝑥10−𝑟 in (1 + 𝑥)10 is 𝐶10−𝑟 
10         

      ∴ 𝑎𝑟 = 𝐶10−𝑟 
10  

      ∑ 𝑟3 (
𝑎𝑟

𝑎𝑟−1
)
2

10
𝑟=1 = ∑ 𝑟3 ⋅ (

10!

𝑟!(10−𝑟)!
⋅
(11−𝑟)!(𝑟−1)!

10!
)
2

10
𝑟=1  

                 = ∑ 𝑟3 ⋅ (
11−𝑟

𝑟
)
2

10
𝑟=1 = ∑ 𝑟(11 − 𝑟)210

𝑟=1           

      ∑ 𝑟(11 − 𝑟)210
𝑟=1 = 1 × 102 + 2 × 92 +⋯+ 9 × 22 + 10 × 12  

      Which is same as ∑ 𝑟2(11 − 𝑟)10
𝑟=1  

      ∑ 𝑟2(11 − 𝑟)10
𝑟=1 = 12 × 10 + 22 × 9 +⋯+ 92 × 2 + 102 × 1 

      ⇒ ∑ 𝑟(11 − 𝑟)210
𝑟=1 = ∑ 𝑟2(11 − 𝑟)10

𝑟=1  

      ⇒ ∑ 𝑟2(11 − 𝑟)10
𝑟=1 = 11∑ 𝑟210

𝑟=1 − ∑ 𝑟310
𝑟=1   

      ⇒ ∑ 𝑟3 (
𝑎𝑟

𝑎𝑟−1
)
2

10
𝑟=1 = 11 (

10×11×21

6
) − (

10×11

2
)
2

 

      ⇒ ∑ 𝑟3 (
𝑎𝑟

𝑎𝑟−1
)
2

10
𝑟=1 = 112 × 35 − 112 × 25 

      ⇒ ∑ 𝑟3 (
𝑎𝑟

𝑎𝑟−1
)
2

10
𝑟=1 = 112 × 10 = 1210 

 

6. lim
𝑛→∞

1+2−3+4+5−6+⋯(3𝑛−2)+(3𝑛−1)−3𝑛

√2𝑛4+3𝑛+1−√𝑛4+𝑛+3
 

 

A. 
3

2
(√2 + 1) 

B. 
2

3
(√2 + 1) 

C. 
2

3√2
 

D. 2√2 
 

Answer (A)  
 
Solution:   

lim
𝑛→∞

1+2−3+4+5−6+⋯(3𝑛−2)+(3𝑛−1)−3𝑛

√2𝑛4+3𝑛+1−√𝑛4+𝑛+3
  

= lim
𝑛→∞

∑ ((3𝑟−2)+(3𝑟−1)−3𝑟)𝑛
𝑟=1

√2𝑛4+3𝑛+1−√𝑛4+𝑛+3
    

= lim
𝑛→∞

∑ 3(𝑟−1)𝑛
𝑟=1

√2𝑛4+3𝑛+1−√𝑛4+𝑛+3
  

= lim
𝑛→∞

3
𝑛(𝑛−1)

2

√2𝑛4+3𝑛+1−√𝑛4+𝑛+3
  

= lim
𝑛→∞

3
𝑛(𝑛−1)

2

𝑛2(√2+
3

𝑛3
+
1

𝑛4
−√1+

1

𝑛3
+
3

𝑛4
)

  

=
3

2
(

1

√2−1
) =

3

2
(√2 + 1)  

 

7. If |𝑧 − 𝑧1|
2 + |𝑧 − 𝑧2|

2 = |𝑧1 − 𝑧2|
2 when 𝑧1 = 2 + 3𝑖 and 𝑧2 = 3 + 4𝑖, then locus of 𝑧 is: 

 

A. Straight line with slope −
1

2
 

B. Circle with radius 
1

√2
 

C. Hyperbola with eccentricity √2 

D. Hyperbola with eccentricity
5

2
 

 
Answer (B)  
 



 

Solution: 
     
 
 
 
 
 
 
   So, locus of 𝑃 is circle whose diameter is 𝐴𝐵 

   𝐴𝐵 = √2  

   ∴ radius of circle =
1

√2
 

 
 

8. 𝑓(𝑥) = ∫
2𝑥

(𝑥2+1)(𝑥2+3)

 

 
𝑑𝑥 if 𝑓(3) =

1

2
[ln 5 − ln 6], then 𝑓(4) is: 

 

A. 
1

2
[ln 17 − ln 19] 

B. 
1

2
[ln 19 − ln 17] 

C. ln 19 − ln 17 

D. ln 17 − ln 19 
 

Answer (A) 
 
Solution: 

𝑓(𝑥) = ∫
2𝑥

(𝑥2+1)(𝑥2+3)

 

 
𝑑𝑥  

Let 𝑥2 = 𝑡 
2𝑥𝑑𝑥 = 𝑑𝑡  

⇒  ∫
𝑑𝑡

(𝑡+1)(𝑡+3)
  

=
1

2
∫
(𝑡+3)−(𝑡+1)

(𝑡+1)(𝑡+3)
𝑑𝑡  

=
1

2
[ln|𝑡 + 1| − ln|𝑡 + 3|] +

𝑐

2
  

=
1

2
[ln|𝑥2 + 1| − ln|𝑥2 + 3|] +

𝑐

2
  

Now 𝑓(3) =
1

2
[ln 5 − ln 6] 

⇒
1

2
[ln 5 − ln 6] =

1

2
[ln 10 − ln 12] +

𝑐

2
  

⇒ 𝑐 = 0  

∴ 𝑓(𝑥) =
1

2
[ln|𝑥2 + 1| − ln|𝑥2 + 3|]  

∴ 𝑓(4) =
1

2
[ln 17 − ln 19]  

 
 

9. If 𝑓(𝑥) = ∫ 𝑒|𝑥−𝑡|𝑑𝑡,
2

0
 then the minimum value of 𝑓(𝑥) is equal to: 

 
A. 2(𝑒 − 1) 
B. 2(𝑒 + 1) 
C. 2𝑒 − 1 

D. 2𝑒 + 1 
 

Answer (A) 
 
Solution: 

For 𝑥 > 2 

𝑓(𝑥) = ∫ 𝑒𝑥−𝑡𝑑𝑡
2

0
⇒ 𝑒𝑥(−𝑒−𝑡)|0

2 ⇒ 𝑒𝑥(1 − 𝑒−2)  

For 𝑥 < 0 

𝑓(𝑥) = ∫ 𝑒𝑡−𝑥𝑑𝑡
2

0
⇒ 𝑒−𝑥𝑒𝑡|0

2 ⇒ 𝑒−𝑥(𝑒2 − 1)  

For 0 ≤ 𝑥 ≤ 2 

𝑓(𝑥) = ∫ 𝑒𝑥−𝑡𝑑𝑡
𝑥

0
+ ∫ 𝑒𝑡−𝑥𝑑𝑡

2

𝑥
  



 

= −𝑒𝑥𝑒−𝑡|0
𝑥 + 𝑒−𝑥𝑒𝑡|𝑥

2  

= −𝑒𝑥(𝑒−𝑥 − 1) + 𝑒−𝑥(𝑒2 − 𝑒𝑥)  
= −1 + 𝑒𝑥 + 𝑒2−𝑥 − 1  
= 𝑒2−𝑥 + 𝑒𝑥 − 2  

𝑓(𝑥) = {
𝑒𝑥(1 − 𝑒−2) 𝑥 > 2

𝑒2−𝑥 + 𝑒𝑥 − 2 0 ≤ 𝑥 ≤ 2
𝑒−𝑥(𝑒𝑥 − 1) 𝑥 < 0

  

For 𝑥 > 2 

𝑓(𝑥)min  = 𝑒
2 − 1  

For 0 ≤ 𝑥 ≤ 2 

𝑓′(𝑥) = −𝑒2−𝑥 + 𝑒𝑥 = 0  

⇒ 𝑒𝑥 = 𝑒2−𝑥  
⇒ 𝑒2𝑥 = 𝑒2  
⇒ 𝑥 = 1  

𝑓(𝑥)𝑚𝑖𝑛 = 2𝑒 − 2 = 2(𝑒 − 1)  

10. If 𝑓(𝑥) = 𝑥𝑏 + 3,  𝑔(𝑥) = 𝑎𝑥 + 𝑐. If (𝑔(𝑓(𝑥)))
−1

= (
𝑥−7

2
)

1

3
 , then 𝑓𝑜𝑔(𝑎𝑐) + 𝑔𝑜𝑓(𝑏) is: 

 
A. 189 

B. 195 
C. 194 
D. 89 
 

Answer (A) 
 
Solution: 

𝑔(𝑓(𝑥)) = 𝑎(𝑥𝑏 + 3) + 𝑐  

(𝑔(𝑓(𝑥)))
−1

 = (
𝑥−3𝑎−𝑐

𝑎
)

1

𝑏
= (

𝑥−7

2
)

1

3
  

⇒ 𝑎 = 2  

⇒ 𝑏 = 3  
⇒ 𝑐 = 1  

𝑔(𝑥) = 2𝑥 + 1  

𝑓(𝑥) = 𝑥3 + 3  
Now 𝑓𝑜𝑔(2) + 𝑔𝑜𝑓(3) = 128 + 61 = 189 

 

11. The term independent of 𝑥 in the expansion of (2𝑥 +
1

𝑥7
− 7𝑥2)

5

 is : 

A. 1372 
B. 2744 
C. −13720 
D. 13720 

 
Answer (C) 
 
Solution: 

Using multinomial theorem, 

(2𝑥 +
1

𝑥7
− 7𝑥2)

5

  

=
5!

𝛼!𝛽!𝛾!
(2𝑥)𝛼 (

1

𝑥7
)
𝛽
(−7𝑥2)𝛾,  where 𝛼 + 𝛽 + 𝛾 = 5⋯(𝑖) 

=
5!

𝛼!𝛽!𝛾!
2𝛼 . (−7)𝛾𝑥𝛼−7𝛽+2𝛾  

For independent term,  
𝛼 − 7𝛽 + 2𝛾 = 0⋯(𝑖𝑖)  

From (𝑖) and (𝑖𝑖), 𝛽 =
𝛾+5

8
 

Since 𝛼, 𝛽, 𝛾 are integers from [1,5] 
⇒  𝛾 = 3,  𝛽 = 1, 𝛼 = 1  

∴ independent term =
5!

1!1!3!
21. (−7)3 

= −13720  



 

12. The value of 𝐴 = [

1 log𝑥 𝑦 log𝑥 𝑧
log𝑦 𝑥 2 log𝑦 𝑧

log𝑧 𝑥 log𝑧 𝑦 3

] then |𝑎𝑑𝑗(𝑎𝑑𝑗 𝐴2)| is: 

 
A. 64 
B. 48 
C. 45 
D. 28 
 

Answer (D) 
 
Solution:            

𝐴 = [

1 log𝑥 𝑦 log𝑥 𝑧
log𝑦 𝑥 2 log𝑦 𝑧

log𝑧 𝑥 log𝑧 𝑦 3

]  

|𝐴| =
1

log 𝑥 log 𝑦 log 𝑧
[

log 𝑥 log 𝑦 log 𝑧
log 𝑥 2 log 𝑦 log 𝑧
log 𝑥 log 𝑦 3 log 𝑧

]  

|𝐴| = [
1 1 1
1 2 1
1 1 3

]  

⇒ |𝐴| = 2  
|𝑎𝑑𝑗(𝑎𝑑𝑗 𝐴2)| = |𝐴|8  
= 28  

 

13.  Sum of two positive integers is 66 and 𝜇 is the maximum value of their product 𝑆 = {𝑥 ∈ ℤ,  𝑥(66 − 𝑥) ≥
5𝜇

9
} ,  𝑥 ≠

  0, then probability of 𝐴 when 𝐴 = {𝑥 ∈ 𝑆; 𝑥 = 3𝑘,  𝑥 ∈ ℕ} is: 
 

A. 
1

4
  

B. 
2

3
 

C. 
1

3
 

D. 
1

2
 

 
Answer (C) 
 
Solution:  

      Let the two numbers be 𝛼 and 𝛽 

      𝛼 + 𝛽 = 66  

      𝐴.𝑀.≥ 𝐺.𝑀. 

      
𝛼+𝛽

2
≥ √𝛼𝛽 

        𝜇 = 33 × 33 = 1089  

𝑥(66 − 𝑥) ≥
5𝜇

9
  

𝑥(66 − 𝑥) ≥ 605  

𝑥2 − 66𝑥 + 605 ≤ 0  
𝑥 ∈ [11,  55]  
Favourable set of values of 𝑥 for event 𝐴 = {12,  15,  18,  ⋯ ,  54} 

𝑃(𝐴) =
15

45
=
1

3
  

 

14. Let 𝐿1 =
𝑥−3

1
=
𝑦−2

2
=
𝑧−1

3
 and 𝐿2 =

𝑥−1

1
=
𝑦−2

2
=
𝑧−3

3
 and direction ratios of line 𝐿3 are < 1,  − 1,  3 >. 𝑃 and 𝑄 are 

points of intersection of 𝐿1 and 𝐿3 and 𝐿2 & 𝐿3, respectively. Then, distance between 𝑃 and 𝑄 is: 
 

A. 
10

3
√6 

B. 
8

3
√11 

C. 
4

3
√11 

D. 
11

3
√6 



 

Answer (B) 
 
Solution: 
                  Let 𝑃𝑄 = 𝐴𝐵 

Let 𝐴(3,  2,  1) 
Equation of line 𝐴𝐵: 
𝑥−3

1
=
𝑦−2

−1
=
𝑧−1

3
= 𝑘 (let) 

⇒ 𝑥 = 𝑘𝑥 + 3,  𝑦 = −𝑘 + 2,  𝑧 = 3𝑘 + 1  
Let coordinates of 𝐵(𝑘 + 3,  − 𝑘 + 2,  3𝑘 + 1) 
𝐵 lies on 𝐿2 
𝐵(𝜆 + 1,  2𝜆 + 2,  3𝜆 + 3)  
𝑘 + 3 = 𝜆 + 1 ⇒ 𝜆 − 𝑘 = 2  

2 − 𝑘 = 2𝜆 + 2 ⇒ 2𝜆 + 𝑘 = 0 ⇒ 𝑘 = −2𝜆  

⇒ 3𝜆 = 2 ⇒ 𝜆 =
2

3
  

𝐵 (
5

3
,
10

3
, 5)  

𝐴𝐵 = √(
4

3
)
2

+ (
4

3
)
2

+ 16  

=
4

3
√11 = 𝑃𝑄  

 

15. If 𝑎 = −î + 2ĵ + k̂ is rotated by 90° about origin passing through 𝑦-axis. If new vector is �⃗�  then projection of �⃗�  on 

𝑐 = 5î + 4ĵ + 3k̂ is equal to: 
 

 

A. 
6

5
 

B. 
3

5
 

C. 
6

5√3
 

D. 
6√3

5
 

  
Answer (A) 
 
Solution: 
 

              �⃗� = 𝜆𝑎 + 𝜇𝑗 ̂

              𝑏 = 𝜆(−𝑖̂ + 2𝑗̂ + �̂�) + 𝜇𝑗̂ 

              �⃗� ⋅ 𝑎 = 0 

             (𝜆𝑎 + 𝜇𝑗̂)𝑎 = 0 

             6𝜆 + 2𝜇 = 0 

              ⇒ 𝜇 = −3𝜆 

              �⃗� = 𝜆(𝑎 − 3𝑗̂) = 𝜆(−𝑖̂ − 𝑗̂ + �̂�) 

              𝜆 = ±√2 

              Projection of �⃗�  on 𝑐 = |�⃗� ⋅ 𝑐̂| 

              = |(−𝑖̂ − 𝑗̂ + �̂�)
(5�̂�+4�̂�+3�̂�)

5√2
| =

6

5
 

16.  Given 
𝑑𝑦

𝑑𝑥
=
𝑦

𝑥
(1 + 𝑥𝑦2(1 + ln 𝑥)).  If 𝑦(1) = 3,  then the value of 

𝑦2(3)

9
 is: 

 

A. −
1

43+27 ln 3
 

B. 
1

43+27 ln 3
 

C. 
9

59−162(1+ln3)
 

D. 
1

27−43 ln 3
 



 

Answer (B) 
 
Solution: 

𝑑𝑦

𝑑𝑥
−
𝑦

𝑥
= 𝑦3(1 + ln 𝑥)  

⇒
1

𝑦3

𝑑𝑦

𝑑𝑥
−

1

𝑥𝑦2
= (1 + ln 𝑥)  

Taking 
1

𝑦2
= 𝑡 

⇒ −
2

𝑦3

𝑑𝑦

𝑑𝑥
=
𝑑𝑡

𝑑𝑥
  

∴ −
1

2

𝑑𝑡

𝑑𝑥
−
𝑡

𝑥
= (1 + ln 𝑥)  

⇒
𝑑𝑡

𝑑𝑥
+
2𝑡

𝑥
= −2(1 + ln 𝑥)  

I.F. = 𝑒∫
2

𝑥
𝑑𝑥 = 𝑥2  

∴ 𝑡𝑥2 = ∫ −2(1 + ln 𝑥)𝑥2𝑑𝑥
 

 
  

⇒ 𝑡𝑥2 = −2 [
(1+ln 𝑥)𝑥3

3
− ∫

𝑥2

3
𝑑𝑥] + 𝑐  

𝑥2

𝑦2
= −2 [

𝑥3

3
(1 + ln 𝑥) −

𝑥3

9
] + 𝑐⋯ (𝑖)  

 𝑦(1) = 3 ⇒
1

9
= −2(

1

3
−
1

9
) + 𝑐 

∴ 𝑐 =
5

9
  

Now putting 𝑥 = 3,  𝑐 =
5

9
 in (𝑖) 

9

𝑦2
= −2(9(1 + ln 3) − 3) +

5

9
  

=
59

9
− 18(1 + ln 3)  

⇒
𝑦2

9
=

9

59−162(1+ln3)
  

 
 

17.   If 𝑎,  𝑏 ∈ [1,  25],  𝑎, 𝑏 ∈ ℕ such that 𝑎 + 𝑏 is multiple of 5, then the number of ordered pair (𝑎,  𝑏) is __________. 
 
Answer (125) 
 
Solution:  

 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
       (𝑎,  𝑏) can be selected as  

𝐼.     1 of 5𝑘 + 1 and 1 of 5𝑘 + 4 = 2 × 25 = 50 

𝐼𝐼.    1 of 5𝑘 + 2 and 1 of 5𝑘 + 3 = 2 × 25 = 50 

𝐼𝐼𝐼.     Both of the type 5𝑘 = 25 
Total = 125 
 

 

18.  If log2(9
2𝛼−4 + 13) − log2 (3

2𝛼−4.
5

2
+ 1) = 2, then maximum integral value of 𝛽 for which equation, 

        𝑥2 − ((∑𝛼)2𝑥) + ∑(𝛼 + 1)2𝛽 = 0 has real roots is ______. 
 
Answer (6) 
 

TYPE NUMBERS 

5𝑘 

5𝑘 + 1 

5𝑘 + 2 

5𝑘 + 3 

5𝑘 + 4 

5,  10,  15,  20,  25 

1,  6,  11,  16,  21 

2,  7,  12,  17,  22 

3,  8,  13,  18,  23 

4,  9,  14,  19,  24 



 

Solution:  

log2(9
2𝛼−4 + 13) − log2 (3

2𝛼−4.
5

2
+ 1) = 2  

∴
92𝛼−4+13

32𝛼−4.
5

2
+1
= 4  

Let 32𝛼−4 = 𝑡  
⇒ 𝑡2 + 13 = 10𝑡 + 4  

⇒ 𝑡2 − 10𝑡 + 9 = 0  
⇒ 𝑡 = 9,1  

⇒  𝛼 = 3,2   
Now equation will become: 

𝑥2 − 25𝑥 + 25𝛽 = 0 has real roots 
∴ 𝐷 ≥ 0  

⇒ 252 − 4 ⋅ 25𝛽 ≥ 0  

⇒ 𝛽 ≤
25

4
   

Maximum integral value = 6 
 

 
 

 
 
 
 

 


