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Section A 

 
61. The equation eସ௫ + 8eଷ௫ + 13eଶ௫ − 8e௫ + 1 = 0, 𝑥 ∈ ℝ has : 

(1) four solutions two of which are negative 
(2) two solutions and only one of them is negative 
(3) two solutions and both are negative 
(4) no solution 

Sol. 3 

 

 e4x + 8e3x + 13e2x + 13e2x – 8ex + 1 = 0, x  R  

 Let ex = t > 0 & x = lnt 

 t4 + 8t3 + 13t2 – 8t + 1 = 0  

 

 Dividing by tଶ, 

 

 t2 + 8t + 13 – 
2

8 1
+

t t
= 0 

 t2 + 
2

1

t
+8 

1
t –

t

 
 
 

+ 13 = 0 

 

Let 
1

t –
t

= u  t2 + 
2

1

t
 – 2 u 2 

  t2 + 
2

1

t
= u 2 + 2  

 u 2 + 2 + 8 u+ 13 = 0 

 u + 3) (u+ 5) = 0 

u = –3 & u = –5 

1
t –

t
 = –3      

1
t –

t
 = –5 

t2 + 3t – 1 = 0      t2 + 5t – 1 = 0 

 

 
 

 

 10 1        20 1   

βଵ 

Rejected 

∝ଵ 

1 β βଶ 

Rejected 

∝ଶ 

1 β



 
 1 1 0  x n       2 2x ln 0    

 
 

62. Among the relations 

S = ቄ(a, b): a, b ∈ ℝ − {0},2 +
ୟ

ୠ
> 0ቅ and T = {(a, b): a, b ∈ ℝ, aଶ − bଶ ∈ ℤ}, 

(1) neither S nor T is transitive  (2) S is transitive but T is not 
(3) 𝑇 is symmetric but 𝑆 is not  (4) both S and T are symmetric 

Sol. 3  

 
a

S {(a, b) | a,b R {0}, 2 0}
b

     & 

   2 2T a, b | a, b R,a b Z     

 For S,  
a

2 0
b

   
a

2
b

    

 Let   1
1,2 S 2

2
      
 

 

   2
& 2, 1 s  not greater than 2

1
      

 

 So, S is not symmetric   

 For T,  

 If   2 2a, b T a b Z     

  2 2a b Z    

 2 2b a Z    

  b,a T   

 So, T is symmetric 

 
 

63. Let 𝛼 > 0. If  
0

x 16 20 2
dx

15x x

 


   ,  then 𝛼 is equal to : 

(1) 4   (2) 2√2  (3) √2   (4) 2 
Sol. 3  
 0  

 
0

x 16 2 2
I dx

15x 2 x

 
 

   

 
 

0

x x x
I dx

   


  

 3/2

0 0

1
x x x dx x dx

  
      

   



 

  1 0
I x x dx


        

    
1/2

3/2

0
0

x x dx



       

      5/2 3/2

0

22
x x

5 3

             

    5/2 3/25/2 3/22 2
2 2

5 3

             

    5/2 5/2
5/2 5/2 22 2 2

2
5 5 3 3

 
       

  5/2 5/22 1 1 1
2 2

5 3 3 5
              

 

  5/2 5/21 2
2 2

15 15
            

 

 
 5/2 5/22 4

15 15

 
   

 
5/24

2 1
15

      

 3/2 5/2 5/2
2 00

2 2
I x dx x

5 5

 
       

  1 2

1
I I I 


 

 
 5/2

5/2
4 2 11 2

I
15 5

  
   
 
 

 

  
5/22

2 2 1 3
15

     
 

 

 3/22
2 2 5

15
      

 

 3/216 20 2 2
2 2 5

15 15

       

 3/2 2 2   

 3 8   

 2   

 
 



 
64. The complex number 𝑧 =

௜ିଵ

ୡ୭ୱ 
ഏ

య
ା௜ୱ୧୬ 

ഏ

య

 is equal to : 

(1) √2𝑖 ቀcos 
ହగ

ଵଶ
− 𝑖sin 

ହగ

ଵଶ
ቁ   (2) √2 ቀcos 

గ

ଵଶ
+ 𝑖sin 

గ

ଵଶ
ቁ 

(3) √2 ቀcos 
ହగ

ଵଶ
+ 𝑖sin 

ହగ

ଵଶ
ቁ   (4) cos 

గ

ଵଶ
− 𝑖sin 

గ

ଵଶ
 

Sol. 3 

 
1

Z
cos sin

3 3




 


i

i
 

 
3

4
1

1 2 2 e
2 2


      

 

ii
i  

 

3

4

3

4

2 e
z

e










i

i
 

 = 
3

4 32 e
   

 
i

 

 
5

i
122 e


  

 
5 5

2 cos i sin
12 12

           
    

 

 
 
65. Let 𝑦 = 𝑦(𝑥) be the solution of the differential equation (3𝑦ଶ − 5𝑥ଶ)𝑦 d𝑥 + 2𝑥(𝑥ଶ − 𝑦ଶ)d𝑦 = 0 

such that 𝑦(1) = 1. Then |(𝑦(2))ଷ − 12𝑦(2)| is equal to : 

(1) 16√2  (2) 32√2  (3) 32   (4) 64 
Sol. 2  

    2 2 2 23y 5x ydx 2x x y dy 0     

    2 2 2 22x x y dy 5x 3y ydx    

 
 

 
2 2

2 2

5x 3y ydy

dx 2x x y


 


 

 Let y = tx 

 

 
dy dt

t x
dx dx

   

 

 
 
 

2

2

5 3t tdt
t x

dx 2 1 t


 


 

 
 
2 2

2

dt 5 3t 2 2t
x t

dx 2 1 t

    
  

 



 

 
2

2

t 3 t

2 1 t

 
   

 

 
 2

3

3 1 t dt1 dx

3 3t t 2x




   

 31 1
n 3t t ln x c

3 2
    

 32 n 3t t 3ln x 6c    

  23 33t t x    

 
23

3
3

3y y
x

x x

 
   

 
 

  22 3 93y x y x    

 x 1 y 1    

  2
3 1 1    

4   

 22 3 93yx y 4x   

Let x =2  

      
23 9

3y 2 4 y 2 4 2    
 

 

Taking square root both the sides, 

      3 9/2
y 2 12y 2 2 2   

 4
2 2 2 32 2   

 
 

66. lim
௫→ஶ

 
(√ଷ௫ାଵା√ଷ௫ିଵ)లା(√ଷ௫ାଵି√ଷ௫ିଵ)ల

൫௫ା√௫మିଵ൯
ల

ା൫௫ି√௫మିଵ൯
ల 𝑥ଷ 

(1) does not exist (2) is equal to 27 (3) is equal to 
ଶ଻

ଶ
 (4) is equal to 9 

Sol. 2  

 
   

   

6 6

6 6x 2 2

3x 1 3x 1 3x 1 3x 1
lim

x x 1 x x 1


      

    
 

 

 Taking height power common 

 



 

 

6 6

6

6 6x

6
2 2

1 1 1 1
x 3 3 3 3

x x x x
lim

1 1
x 1 1 1 1

x x



    
          
     

    
        
     

 

 

 
   

   

6 6

6 6

3 3 3 3

1 1 1 1

  


  
 

 
   

6

6

6

2 3
3 27

2
    

 

 

(2, a, 4 ) 

(0,0,0) 
 

 
67. The foot of perpendicular from the origin O to a plane P which meets the co-ordinate axes at the points 

A, B, C  is (2, a, 4), a ∈ N . If the volume of the tetrahedron OABC  is 144unitଷ , then which of the 
following points is NOT on P ? 
(1) (0,6,3)  (2) (0,4,4)  (3) (2,2,4)  (4) (3,0,4)  

Sol. 4 

  n 2,a,4


 

 Plane is  

 22x ay 4z 4 a 16      

 220 a   

 
220 a

A ,0,0
2

 
 
 

 

 
220 a

B 0, ,0
a

 
 
 

 



 

 
220 a

C 0,0,
4

 
 
 

 

 
 32

4 2
20 a1

144 2 3
6 8a


     

  32 8 320 a 2 3 a   

    
1

2 320 a 4a 12   

 a = 2 satisfies above equation  

 So, 2x + 2y + 4z = 24 

 X + Y + 2z = 12 

 (A) (0, 6, 3) 

 (B) (0, 4, 4) 

 (C) (2,2,4) 

 (D) (3,0,4) 

 
 

68. Let (𝑎, 𝑏) ⊂ (0,2𝜋) be the largest interval for which sinିଵ (sin 𝜃) − cosିଵ (sin 𝜃) > 0, 𝜃 ∈ (0,2𝜋), 
holds. If 𝛼𝑥ଶ + 𝛽𝑥 + sinିଵ (𝑥ଶ − 6𝑥 + 10) + cosିଵ (𝑥ଶ − 6𝑥 + 10) = 0 and 𝛼 − 𝛽 = 𝑏 − 𝑎, then 𝛼 
is equal to : 

(1) 
గ

ଵ଺
   (2) 

గ

ସ଼
   (3) 

గ

ଵଶ
   (4) 

గ

଼
 

Sol. 3 

  22x 6x 10 x 3 1 1       

 So,  x = 3 is the only element in the Domain 

 So,    2 1 2 1 2x x sin x 6x 10 cos x 6x 10 0           

 9 3 0
2


    

    1 1Sin sin cos sin 0      

    1 1sin sin sin sin 0
2

       
 

 

  12sin sin
2

 
    

  1sin sin
4

 
   



 

 

 

π

2
  π 3π

2
  

2π 

 

 So, 
3

,
4 4

   
 

 

 
3

4 4 2

  
       ……(1) 

 &  9 3
2


    

3
6


       ……(2) 

 

 Adding (1) & (2) 

 
2

4
2 6 6

  
     

 
12


  

 
 
69. Let the mean and standard deviation of marks of class A of 100 students be respectively 40 and 𝛼 ( > 

0 ), and the mean and standard deviation of marks of class B of n students be respectively 55 and 30 
−𝛼. If the mean and variance of the marks of the combined class of 100 + n studants are respectively 
50 and 350 , then the sum of variances of classes 𝐴 and 𝐵 is : 
(1) 650   (2) 450   (3) 900  (4) 500 

Sol. 4  

 A A Am 40 S.d 0 n 100      

 B B Bm 55 S.d 30 n n     

AVB AVB AVBm 50 Variance 350 n 100 n     

 1 100A x ,......., x  1 nB y ...., y  

ix 4000  

iy 55n  

   i ix y 50 100 n    

4000 55n 5000 50n    



 
Using formula of standard deviation  

5n 1000 n 200   

     
2 2

2 2 2i i2 x y
40          30 55

100 200
       

 2 2
ix 100 1000   

    2 22
iy 200 55 30    

   
2 2

2i ix y
350 50

300


 


 

  22 2
i ix y 50 350 300     

   2 22160000 100 200 55 200 30      

 2
50 300 350 300   

 221600 6050 2 30 7500 1050       

2 21800 120 2 900 0        
23 120 900 0     

2 40 300 0     

  10 30 0    

10or 30    

if 10   VarA = 100 & VarB = 400 

VarA  +  VarB   = 500 

 
 
70. The absolute minimum value, of the function 𝑓(𝑥) = |𝑥ଶ − 𝑥 + 1| + [𝑥ଶ − 𝑥 + 1], where [𝑡] denotes 

the greatest integer function, in the interval [−1,2], is: 

(1) 
ଵ

ସ
   (2) 

ଷ

ଶ
   (3) 

ହ

ସ
   (4) 

ଷ

ସ
 

Sol. 4  

   2 2f x x x 1 x x 1         

  x 1,2  Here       2x x 1 0, x R      

 Minimum value of 2x x 1   occurs at  1
a 1,2

2
    

 So, Min   1
f x f

2
   
 

 

 
3 3 3

4 4 4
     

 

 



 
 

71. Let H be the hyperbola, whose foci are (1 ± √2, 0) and eccentricity is √2. Then the length of its latus 
rectum is 

 (1) 3

2
   (2) 2   (3) 3   (4) 5

2
 

Sol. 2  

    1 2FF 2ae 1 2 1 2     2 2  

 ae 2  

 e 2  

 a 1     b 1   e 2  

 L.L.R.  
 22 2 12b

2
a 1

    

 
 
72. Let 𝑎ଵ, 𝑎ଶ, 𝑎ଷ, … be an A.P. If 𝑎଻ = 3, the product 𝑎ଵ𝑎ସ is minimum and the sum of its first 𝑛 terms is 

zero, then  n n 2n! 4a   is equal to : 

(1) 9   (2) 
ଷଷ

ସ
   (3) 

ଷ଼ଵ

ସ
   (4) 24 

Sol. 4  

 7a 3 1 4a a  minimum 

 a 6d 3   

  a a 3d   minimum 

 Sn = 0    1

n
na n 1 d 0

2
       

  12a n 1 d 0    …..(1) 

 Let  a a 3d is minimum  

    f (d) 3 6d 3 6d 3d     

      f d 3 6d 3 3d    

 218d 27d 9    is minimum at 
27 9 3 3

d
2 18 2 9 2 4


  

  
 

 So, 
3

d
4

  

 1a 6d 3   

 1

3 9 3
a 3 6 3

4 2 2
       
 

 

 Putting 1

3 3
a &d

2 4


   in (1) 



 

  3 3
2 n 1 0

2 4

        
   

 

  3
n 1 3

4
   

n 1 4   
n 5  

 n n 2ni – 4a   

n 5 so n! 5!=120   

&    355 7

3 3
a a 34

2 4

      
 

 

3 51

2 2


   

48
24

2
   

 5! 4 24 24   

 
 
73. If a point P(𝛼, 𝛽, 𝛾) satisfying 

(𝛼𝛽𝛾) ൭
2 10 8
9 3 8
8 4 8

൱ = (000) 

lies on the plane 2𝑥 + 4𝑦 + 3𝑧 = 5, then 6𝛼 + 9𝛽 + 7𝛾 is equal to : 

(1) –1   (2) 
ଵଵ

ହ
   (3) 

ହ

ସ
   (4) 11 

Sol. 4  

 2 9 8   =0  …….(1) 

 10 3 4 0     …….(2) 

 8 8 8 0     …….(3) 

 0  

     

 2 9 8 8 0      

 6   

 6 7         

  ,6 , 7    Satisfies the above system of equation 

    2 4 6 3 7 5       

 5 5   

 1  

 6  



 
 7    

 6 9 7   6 54 49 11     

 

74. Let : 𝑎⃗ = 𝚤̂ + 2𝚥 + 3𝑘̂, 𝑏ሬ⃗ = 𝚤̂ − 𝚥 + 2𝑘̂  and 𝑐 = 5𝚤̂ − 3𝚥 + 3𝑘̂  be there vectors. If 𝑟⃗ is a vector such 
that, 𝑟 × 𝑏ሬ⃗ = 𝑐 × 𝑏ሬ⃗  and 𝑟⃗ ⋅ 𝑎⃗ = 0, then 25|𝑟⃗|ଶ is equal to 
(1) 560   (2) 449   (3) 339   (4) 336 

Sol. 3  

 r b c b  
   

 

 r b c b 0   
    

 

  r c b 0  
   

 

 r c b  
  

 

      ˆ ˆ ˆr b c 5 i 3 j 2 3 k           
  

 

 r.a 0
 

 

      1 5 2 3 3 2 3 0          

 
8

5 8 0
5


      

 
17 7 1ˆ ˆ ˆr i j k
5 5 5

  


 

 
2

2 2 225 r 17 7 1 339   


 

 
 

75. Let the plane 𝑃: 8𝑥 + 𝛼ଵ𝑦 + 𝛼ଶ𝑧 + 12 = 0 be parallel to the line L:
௫ାଶ

ଶ
=

௬ିଷ

ଷ
=

௭ାସ

ହ
. If the intercept 

of P on the 𝑦-axis is 1 , then the distance between P and L is : 

(1) ට
଻

ଶ
   (2)ට

ଶ

଻
   (3) 

଺

√ଵସ
   (4) √14 

Sol. 4  

 y – intercept 
1

12
1


 


 

 1 12   &  1 2n 8, ,  


 

  2,3,5

  

 n. 0
 
  ( plane P & line L are parallel) 

 1 216 3 5 0      

 216 36 5 0     

 25 20   

 2 4   



 
 8x 12y 4z 12 0     

 2x 3y z 3 0      

 (–2, 3, – 4) is a point on the line L distance betn the point (–2, 3, –4) and the plane P is :-  

 
2 2 2

4 9 4 3
d

2 3 1

   


 
 

 
14

14
14

     

 
 

76. Let 𝑃 be the plane, passing through the point (1, −1, −5) and perpendicular to the line joining the 
points (4,1, −3) and (2,4,3). Then the distance of 𝑃 from the point (3, −2,2) is 
(1) 5   (2) 4   (3) 7   (4) 6 

Sol. 1 

 Let A(4, 1, –3) & B(2, 4, 3) 

 n


= AB


 = (–2, 3, 6)  

 Plane P is : 

 –2 (x–1)+3(y+1)+6(z+5) = 0  

 –2x + 2 +3y + 3 + 6z + 30 = 0  

 2x – 3y – 6z = 35 

 Distance of P from the point (3, –2, 2) is  

 = 
2 2 2

| 6 + 6 – 12 – 35 |

2 + 3 + 6
 

 = 
35

7
= 5   Ans. (1) 

 
77. The number of values of r{p, q, ~p, ~q} for which        p q r q p r q       is a tautology, is: 

 (1) 3   (2) 4   (3) 1   (4) 2 
Sol. 4 

 ((p  q)  (r q))  ((p  r)  q)  

 (p  q) (r q) 

 ~ (p  q)  (r q) 

 ~ p   ~ q   r q  

 &  (p  r)  q 

 ~ (p   r) q  

 ~ p r  q 

 (~ p  ~ q r q)  (~p  ~ r q)  

 ~ p  ~ r q 

 If  r = p  

  ~ p ~ p q   Not tautology 

 If  r = ~ p  



 
  ~ p p q   tautology 

 If  r = q  

  ~ p ~ q q   tautology 

 If  r = ~q  

  ~ p q q   Not tautology 

 Ans. 2 (D) 

 
 

 
78. The set of all values of 𝑎ଶ for which the line 𝑥 + 𝑦 = 0 bisects two distinct chords drawn from a point 

P ቀ
ଵା௔

ଶ
,

ଵି௔

ଶ
ቁ on the circle 2𝑥ଶ + 2𝑦ଶ − (1 + 𝑎)𝑥 − (1 − 𝑎)𝑦 = 0, is equal to : 

(1) (0,4]  (2) (4, ∞)  (3) (2,12]  (4) (8, ∞) 
Sol. 4 

 x2 + y2 – 1 + a

2

 
 
 

 x – 1 – a

2

 
 
 

 y = 0 

 x 
1 + a

2
x
  

  
  

+ y 
1 – a

y –
2

  
  

  
= 0 

 y – y1 = m(x – x1) (x1, y1) = 1 + a 1 – a

2 2
,

 
 
 

 

 & x + y = 0 

 –  x – y1 = mx – mx1 

 mx1 – y1 = (1 + m)x 

 x = 1 1mx – y

1 + m
 & y = 1 1y – mx

1 + m
 

 

1

1

y
– y

2
x

– x
2

 =  
1

m
–  

 

1 1 1

1 1 1

y y – mx
–

2 1 + m

x mx – y
–

2 1 + m

 
 
 
 
 
 

= 
1

m
–    

 = 1 1 1

1 1 1

(1 + m)y 2y + 2mx

(1 + m)x 2mx + 2y

–
–

= 
1

m
–  

 1 1 1

1 1 1

m(y + 2x ) y

–mx x + 2y

–


= 
1

m
–  

 m2(y1+2x1) – my1 = mx1 – x1 – 2y1 

 m2(y1+2x1) – (y1 + x2)m + x1 + 2y1 = 0  

 D > 0  

 (y1+x1)2 – 4(y1 + 2x1)(x2 + 2y1) > 0 



 

 x1 = 
1 + a

2
, y1 = 

1 – a

2
 

 x1 + y1 =  1 

 y1 + 2x1 = 
1 – a

2
+ 1 + a = 

3 a

2 2
– =  

3 – a

2
 

 x1 + 2y1 = 
1 + a

2
+ 1 – a = 

3 a

2 2
 =  

3 + a

2
 

 1 – 4 3 – a

2

 
 
 

 
3 + a

2

 
 
 

> 0 

 1 – (9 – a2) > 0 

 a2 – 8 > 0  

 a2 > 8     (8, ) 

 Ans. 4 

 
 

79. If 𝜙(𝑥) =
ଵ

√୶
∫ഏ

ర

௫
 ൫4√2sin 𝑡 − 3𝜙ᇱ(t)൯dt, 𝑥 > 0, then ∅ᇱ ቀ

గ

ସ
ቁ is equal to : 

(1) 
଼

଺ା√గ
  (2) 

ସ

଺ା√గ
  (3) 

଼

√గ
   (4) 

ସ

଺ି√గ
 

Sol. 1 

 x   (x) = (4 2sint – 3 '(t))dt
x

4


  

 Differentiating w.r.t.  x,  

 
1

2 x
 (x) + x ´(x) = 4 2 sin x – 3´(x) 

 ( x +3) ´(x) + 
1

2 x
(x) = 4 2 sin x  

 ´(x) + 
1

2 x ( x + 3)
 (x) = 

4 2 sinx

x + 3
  

 Put x = π

4

 
 
 

  

 ´
π

4

 
 
 

+ 0 = 

1
4 2 ×

2

π
+ 3

4

   
π

= 0
4

  
  
  

  

 ´
π

4

 
 
 

 = 
4 × 2

π + 6
= 

8

π + 6
 Ans. 1 

 
 

80. Let 𝑓: ℝ − {2,6} → ℝ be real valued function defined as   
2

2

x 2x 1
f x

x 8x 12

 


 
. Then range of f is 



 
 (1) ቀ−∞, −

ଶଵ

ସ
ቁ ∪ (0, ∞)    (2)  ቀ−∞, −

ଶଵ

ସ
ቃ ∪ [1, ∞) 

(3) ቀ−∞, −
ଶଵ

ସ
ቃ ∪ ቂ

ଶଵ

ସ
, ∞ቁ   (4) ቀ−∞, −

ଶଵ

ସ
ቃ ∪ [0, ∞) 

Sol. 4 

 y = 
2

2

x + 2x + 1

x – 8x + 12
 

 x2y – 8xy + 12y = x2 + 2x + 1 

 x2(y–1) – (8y+2)x + 12y – 1 = 0 

 D  0  

 (8y+2)2 – 4(y–1)(12y – 1) 0 

 4(4y+1)2 – 4(y–1)(12y – 1) 0 

 16y2 + 8y+1 – (12y2 – 13y+1) 0 

 4y2 + 21y 0 

 21
4y y +

4

 
  

0 

 
–21

–
4

,
   

  [0, )          Ans. 4   

 
  
 

Section B 
 

81. Let A = ൣa௜௝൧, a௜௝ ∈ 𝑍 ∩ [0,4],1 ≤ 𝑖, 𝑗 ≤ 2. The number of matrices A such that the sum of all entries 
is a prime number p ∈ (2,13) is 

Sol. 204 

 A = [aij], aij  Z   [0, 4], so aij = {0,1,2,3,4} 

 A = 11 12

21 22 2×2

a a

a a

 
 
  

   

 a11 + a12 + a21 + a22 = P            where  P is a prime number 

 a11 + a12 + a21 + a22 = 3, 5, 7, 11 

 (1 + x + x2 + x3 + x4)4 

 (1 – x5)4 (1 – x)–4 

 (1 – 4x5 + 6x10 – 4x15 + x20) (1 + 4C1 x + 5C2 x2 + 6C3 x3 + 7C4 x7….) 

 For 3 6C3  = 
6 5 4

6

 
  = 20. 

 For 5 (–4) + 8C5  = – 4 + 56  = 52. 

 For 7 (–4) 5C2  + 10C7  = – 40 + 120  = 80. 

 For 11 14C11  + (–4) 9C6 + 6(4C1) = 364 – 336 + 24 = 52 

 Total number of matrices = 204 

 

 a11 + a12 + a22 + a12  = 3 



 

 0 0 0 3 = 
4!

3!
 =   4 

 0 0 2 1 = 
4!

2!
 =  12 

 0 1 1 1 = 
4!

3!
 =    4           

                    20  

 

 a11 + a12 + a21 + a22  = 5 

 0 0 1 4 = 
4!

2!
 =  12 

 0 0 2 3 = 
4!

2!
 =  12 

 0 1 1 3 =
4!

2!
 = 12 

 0 1 2 2 =
4!

2!
 = 12           

 1 1 1 2 = 
4!

3!
=  4   

                 52 

 

 a11 + a12 + a21 + a22  = 7 

 0 0 3 4 =
4!

2!
 =  12 

 0 1 3 3 = 
4!

2!
 =  12 

 0 1 2 4 = 4! = 24           

 1 1 1 4 =
4!

3!
 =  4   

 0 2 2 3 =
4!

3!
 = 12  

 1 1 2 3 =
4!

2!
 = 12   

 1 2 2 2 =
4!

3!
 =   4 

                          80 

 

 a11 + a12 + a21 + a22  = 11 

 0 3 4 4 =
4!

2!
 =  12 

 1 2 4 4 = 
4!

2!
 =  12 



 

 1 3 3 4 = 
4!

2!
 = 12           

 2 3 3 4 =
4!

3!
 =  12   

 2 3 3 3 =
4!

3!
 =   4  

                  52 

 total matrix is = 20 + 52 + 80 + 52 = 204. 

 
 
82. Let A be a 𝑛 × 𝑛 matrix such that |A| = 2. If the determinant of the matrix 

Adj ൫2 ⋅ Adj (2 Aିଵ)൯ ⋅ is 2଼ସ, then n is equal to 
Sol. 84 

 |A| = 2 

 |Adj (2 Adj(2A–1))| = 284 

 |2 Adj (2 A–1)|n–1 = 284 

 (2n |Adj (2 A–1)|)n–1 = 284 

 (2n | 2n–1 Adj (A–1)|)n–1 = 284 

 (2n × (2n–1)n |Adj (A–1)|)n–1 = 284 

 (2n × 2n(n–1) × |A–1|)n–1 = 284 

 (2n × 2n(n–1) × 
n –1

1

2

 
 
 

)n–1 = 284 

 
2n +n – n –n+1 n –1(2 ) = 284 

 
2n –n+1 n–1(2 ) = 284 

 (n2 – n + 1)(n + 1) = 84 

 
 

83. If the constant term in the binomial expansion of ቆ
௫

ఱ
మ

ଶ
−

ସ

௫೗ቇ

ଽ

 is −84 and the coefficient of 𝑥ିଷ௟ is 

2ఈ𝛽, where 𝛽 < 0 is an odd number, then |𝛼𝑙 − 𝛽| is equal to 
Sol. 98 

 
95/2x 4

2 x

 
 

 
  

 Tr+1 = 9Cr 

9–r5/2x

2

 
 
 

 
r

–4

x

 
 
 

 

 = 9Cr 

9–r
1

2

 
 
 

(–4)r     
45–5r

– r
2x


 

 For constant term 



 

 = 9Cr 

9–r
1

2

 
 
 

(–4)r =  – 84      

 = 9Cr 

9–r
1

2

 
 
 

(–1)r  22r =  – 84 

 = 9Cr  2r–9 22r (–1)r  =  – 84 

 = 9Cr  23r–9 (–1)r  =  – 84 

    r = 3   

 
45 – 5r

– r
2

 = 0  

 
45 – 15

– 3
2

 = 0  

 15 = 3  

  = 5  

 

 For coefficient of x–15 is  

 
45 – 5r

– 5r
2

  = –15 

 45 – 5r – 10r = –30 

 75 = 15r  

  r = 5  

 For coefficient of x–15 is 9C5 
4

1

2

 
 
 

 (–4)5  

 
9 × 8 × 7 × 6

4 × 3 × 2 × 1
× 10

4

1
2

2
 × (–1) 

 = 9×2×7×26 × (–1) 

 = 27(–63) = 2  

  = 7,  = –63  

 |– | = |7(5)+63| = |35 + 63| 

 |– | = 98. 

 
 
84. Let S be the set of all a ∈ N such that the area of the triangle formed by the tangent at the point P(b, 

c), b, c ∈ ℕ, on the parabola 𝑦ଶ = 2a𝑥 and the lines 𝑥 = b, 𝑦 = 0 is 16 unit2, then 
a s

a

 is equal to 

Sol. 146  

 tangent at P(b, c) my2 = 2ax is 

 



 

 

 

 area  =  1 2ba
× 2b ×

2 c
 = 16 

 
22b a

C
 = 16 

 
2b a

C
 = 8 

  P(b, c) lies on y2 = 2ax 

 C2 = 2ab 

  
4 2

2

b a

c
 = 64 

   
4 2b a

2ab
 = 64 

  b3a  = 128 

   a =  
3

128

b
 

 a can be 128, 16, 2 then   

 S = {2, 16, 128} 

 


a s

a  = 146 

 
 
85. Let the area of the region {(𝑥, 𝑦): |2𝑥 − 1| ≤ 𝑦 ≤ |𝑥ଶ − 𝑥|, 0 ≤ 𝑥 ≤ 1} be A. Then (6 A + 11)ଶ is 

equal to 
Sol. 125 

 22x 1 y x x ,0 x 1       



 
 

 
 2x x 1 2x    

 2x 3x 1 0    

 
3 9 4 3 5

x
2 2

  
   

 
3 5

x
2


    as 0 < x <ଵ

ଶ
 

 Area =    
1/2

2

3 5

2

2 x x 1 2x dx


      

 
1/2

2

3 5

2

2 3x x 1 dx


     

 
1/22 3

3 5

2

3x x
2 x

2 3 

 
   

 
 

 For 
3 5

x ,
2


  

 2x 3x 1   

 3 2x 3x x   

  3 3x 1 x    

 8x 3   

    2 33 1 3 1
x x x 3x 1 8x 3 x

2 3 2 3
        

 
 8x 39x 3

x
2 3


    

 
 27x 9 16x 6

x
6

  
   

 
11x 3

x
6


   



 

 
5x 3

6


  

 For 
1

x
2

 , 

 2 33 1 3 1 1 1 1
x x x

2 3 2 4 3 8 2
          
   

 

 
9 1 12

24

 
  

 
4 1

24 6


    

 Area = 

 5 3 5
31 22

6 6

  
  
     
      

 

 
1 15 5 5 6

2
6 12

   
        

 

 
1 9 5 5

2
6 12

  
        

 

 
2 9 5 5

2
12

   
  

 
 

 
5 5 11

6


  

    22
6A 11 5 5 125     

 

86. The coefficient of 𝑥ି଺, in the expansion of ቀ
ସ௫

ହ
+

ହ

ଶ௫మ
ቁ

ଽ

, is 

Sol. 5040 

 
2

4x 5
×

5 2x

9
 
 
 

 

 General term is  

 Tr+1 = 9Cr  
4n

r

9–r
 
 
 

 
2

5

2n

r
 
 
 

 

 = 9Cr 
4

5

9–r
 
 
 

 
5

2

r
 
 
 

 x9–r–2r 

 For coefficient of term x–6  9 – r – 2r = –6 

      15 = 3r 



 
      r = 5  

 Coefficient of term x–6  9C5 
4

5

4
 
 
 

 
5

2

5
 
 
 

 

    = 
9 × 8 × 7 × 6

4 × 3 × 2 × 1
× 5 × 23 

    = 9 × 2 × 7 × 5 × 8 

    = 5040 

 
87. Let A be the event that the absolute difference between two randomly choosen real numbers in the 

sample space [0,60] is less than or equal to a . If 𝑃(𝐴) =
ଵଵ

ଷ଺
, then a is equal to 

Sol. 10  

 |x – y| < a   – a < x – y     &   x – y < a 

 x, y  [0, 60] 

 

y = 60 

x = 60 

(0, 60) (60, 60) 

(0, 0) 

(0, a) (60, 60 – a) 

(60, 0) 

(a, 0) 

y = x + a  

y = x – a  (60-a, 60) 

 
 

 P(A) = 
Shaded area

Total area
 = 

2 2 2

2

1 1
(60) – (60 – a) + × (60 – a)

2 2

(60)

 
    

 P(A)  = 
2 2

2

(60) – (60 – a)

(60)
 

 
11

36
= 

2120a – a

3600
 

 1100 = 120a – a2 

 a2 – 120a + 1100 = 0 

 a2 – 110a – 10a + 1100 = 0 

 a(a – 110) –  10(a – 110) = 0 = 

 (a – 10) (a – 110) = 0 

 Ans.   a = 10  

 ( for a = 110, P(A) = 1) 



 
 
 
88. If  ଶ௡ାଵP௡ିଵ:  ଶ௡ିଵP௡ = 11: 21, then 𝑛ଶ + 𝑛 + 15 is equal to : 
Sol. 45  

 2n+1Pn–1 :  2n–1Pn = 11 : 21        

 
(2n + 1)!

(n + 2)!
× 

(n – 1)!

(2n – 1)!
 = 

11

21
 

   
(2n + 1)(2n)

(n + 2)(n + 1)n
= 

11

21
 

  
2(2n + 1)

(n + 2)(n + 1)
= 

11

21
 

   42(2n+1) = 11(n2+3n+2) 

   84n + 42 = 11n2+33n+22 

   11n2 – 51n – 20 = 0 

   n = 5 

 n2 + n + 15 = 25 + 5 + 15 = 45 

 
 

89. Let 𝑎⃗, 𝑏ሬ⃗ , 𝑐 be three vectors such that |𝑎⃗| = √31, 4|𝑏ሬ⃗ | = |𝑐| = 2 and 2(𝑎⃗ × 𝑏ሬ⃗ ) = 3(𝑐 × 𝑎⃗). If the angle 

between 𝑏ሬ⃗  and 𝑐 is 
ଶగ

ଷ
, then ቀ

௔ሬ⃗ ×௖⃗

௔ሬ⃗ ⋅௕ሬ⃗
ቁ

ଶ

 is equal to 

Sol. 3 

 | a |


 = 31  4 | b |


= | c |


 = 2 

 2( a


× b


) = 3( c


× a


) 

 b


 ^ c


= 
2π

3
 

 a


 × 2 b


 = 3 c


× a


 = – a


 × 3 c


  

 a


 × (2 b


 + 3 c


) = o


 

 a


  (2 b


 + 3 c


)  

 | a


|  |2 b


 + 3 c


|2  

  2 2 2
2a 4 b 9 c 12 b c cos    

    
 

 31 = 2 (1 + 9(2)2 + 12| b


|| c


| 
2

cos
3


) 

 31 = 2 (1 + 36 – 6 ×
1

2
 × 2) 

 31 = 2 (31) 

  2 = 1  

    = 1  

  a 2b 3c  
  

 



 
  a c 2b 3c c    

    
 

   2 b c  
 

 

 
2 2

a c 4 b c  
   

=3 

 a b 1 
 

  

 

2
a c

3
a b

 
  
 
 

 

   

 
90. The sum 1ଶ − 2 ⋅ 3ଶ + 3 ⋅ 5ଶ − 4 ⋅ 7ଶ + 5 ⋅ 9ଶ − ⋯ + 15 ⋅ 29ଶ is 
Sol. 6952 

 12 – 2.32 + 3.52 – 4.72 + 5.92 – … + 15.292 

 S =  2 215.29 – 14.27 + …. + 2 23.5 – 2.3+ 12 

 (n+1)(2n+1)2 – n(2n–1)2 

 n(4n2+4n+1)+ 4n2+4n+1 – n(4n2–4n+1)  

 = 12n2 + 4n + 1  

 S = [ 12n2+4n+1 for n = 2, 4, 6, 8, 10, 12, 14] + 1 

 S1 = 212(2k) + 4(2k) + 1
7

k 1
  

 = 2[48k + 8k + 1]
7

k 1
  

 = 48 2k
7

k 1
 + 8 k

7

k 1
 + 1

7

k 1
  

 = 
48(7)(8)(15)

6
+

8(7)(8)

2
 + 7 = 6951 

 S =  6952  

 
 

  
  
  



 
 

 



 


