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1. The number of seven digit integers with sum of the 

digits equal to 10 and formed by using the digits 1,2 

and 3 only is 

 (1) 77 

 (2) 42 

 (3) 35 

 (4) 82 

Ans. (1) 

Sol. CASE-I: 1, 1, 1, 1, 1, 2, 3 

 WAYS = 7!
5!

 = 42 

 CASE-II: 1, 1, 1, 1, 2, 2, 2 

 WAYS = 7! 35
4! 3!




 

 TOTAL WAYS = 42 + 35 = 77 

 
2. The maximum value of the term independent of ‘t’ in 

the expansion of 

101
1 10
5 (1 x)tx

t

 
  

 
 

 where x (0,1)  is: 

 (1) 
2

10!
3(5!)

  

 (2) 2

2.10!
3(5!)

  

 (3) 2

10!
3(5!)

  

 (4) 
2

2.10!
3 3(5!)

 

 
 
 



 

 

Ans. (4) 

Sol. 
r1/10

10 1/5 10 r
r 1 r

(1 x)T C (tx )
t




 
  

 
 

 
10 r r

10 (10 2r) 5 10
rC t x (1 x)


     

  
   10 –2r = 0  r = 5 
 10

6 5T C x 1 x   
  

 106
5

dT xC 1 x 0
dx 2 1 x

 
    

 
 

 = 1 – x = x/2 3x = 2 
                        x = 2/3 

 6 max
10! 2T |
5!5! 3 3

   

  
  

3. The value of 
n100

x x

n 1 n 1

e dx  

 

  ,  where [x] is the greatest integer x ,  is: 

 (1) 100 (e–1) 
 (2) 100e 
 (3) 100(1-e) 
 (4) 100 (1 + e) 
Ans. (1) 

Sol. 
n100

x x

n 1 n 1

e dx  

 

    

 =        
1 2 3 100

x x x x

0 1 2 99

e dx e dx e dx ....... e dx        (  {x}= x – [x])  

 x 1 (x 1) 2 (x 2) 3 (x 99) 100
0 1 2 99e | e | e | ....... e |        

  (e 1) e 1 (e 1) .....(e 1)         
 100(e 1)   
  
 
4. The rate of growth of bacteria in a culture is proportional to the number of bacteria 

present and the bacteria count is 1000 at initial time t = 0. The number of bacteria is 

increased by 20% in 2 hours. If the population of bacteria is 2000 after

e

k
6log
5

 
 
 

hours, 

then 
2

e

k
log 2
 
 
 

 is equal to 

 (1) 4  
 (2) 2  
 (3) 16  
 (4) 8 
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Ans. (1) 

Sol. dx x
dt

  

 dx x
dt

   

 
x t

1000 0

dx dt
x

    

 lnx – ln 1000 = t 

 xln t
1000
    
 

 

 Put t = 2, x = 1200 

 12ln
10
 
 
 

 = 2    1 6ln
2 5

         

Now x t 6ln ln
1000 2 5
      
   

 

 
t 6ln
2 5x 1000e

 
 
   

  x = 2000 at t = k
6ln
5

 
 
 

 

   2000 = 1000 
 k ln 6/5

2ln(6/5)e


   
   2 = k /2e  

   ln2 = k
2

 

    k 2
ln2

  

     
2k 4

ln2
 

 
 

 

5. If ܽ⃗ & ሬܾ⃗  are perpendicular vactors, then 

   a a a a b   
   

 is equal to 

 (1) 41 a b
2


  

 (2) a b


  

 (3) 4a b


   

 (4) 0


 

 



 

 

Ans. (3) 

Sol.    2a a a.b a a b  
     

 

 2 2 2a ( | a| (a b)) | a| ((a.b)a | a| b)     
        

 

 = 2 4(a.b)a| a| | a| b 
    

 

 = 4|a| b
  a b 0 


  

 
6.  In an increasing, geometric series, the sum of the 

second and the sixth term is 25
2

 and the product of the 

third and fifth term is 25. Then, the sum of 4th, 6th and 

8th terms is equal to : 

 (1) 35  

 (2)30  

 (3) 26  

 (4) 32 

Ans  (1) 

Sol. ar + ar5 = 25
2

 

 ar2 × ar4 = 25 
 a2r6 = 25 
 ar3 = 5 

 
3

5a
r

    ….(1) 

 
5

3 3

5r 5r 25
2r r

   

 2
2

1 5r
2r

   

 Put r2 = t  

 
2t 1 5
t 2


  

 2t2 – 5t +2 = 0 
 2t2 – 4t – t +2 = 0 
 (2t – 1) (t – 2) = 0  

 1t ,2
2

      2 1r ,2
2

  
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 r 2  
  ar3 + ar5 + ar7 
  ar3 ( 1 + r2 + r4) 
 5[1 + 2 + 4] = 35 
 
7. Consider the three planes 

 P1 : 3x + 15y + 21z = 9, 

 P2 : x – 3y – z= 5, and 

 P3 : 2x + 10 y + 14z = 5 

 Then, which one of the following is true? 

(1) P1 and P3 are parallel. 

(2) P2 and P3 are parallel. 

(3) P1 and P2 are parallel. 

(4) P1 , P2 and P3 all are parallel. 

Ans. (1) 

Sol. P1 = x + 5y + 7z = 3 

          P2 = x –3y –z = 5 

          P3 = x + 5y + 7z = 5/2 

  P1|| P3 

 

8. The sum of the infinite series 2 3 4 5

2 7 12 17 221 ...
3 3 3 3 3

      is equal to 

 (1)  9
4

  

 (2) 15
4

  

 (3)  13
4

  

 (4) 11
4

  

 
 
 
 



 

 

Ans.  (3) 

Sol.  2 3 4 5

2 7 12 17 22s 1 ....
3 3 3 3 3

        

     2 3

s 1 2 7 .....
3 3 3 3
      

 __________________________ 

 2 3

2s 1 5 51 ......
3 3 3 3

       

 2s 4 5 1 / 3
13 3 3 1
3

 
     
 
  

    5 4 13
6 3 6

    

 13s
4

  

 

9. The value of 
(a 1)(a 2) a 2 1
(a 2)(a 3) a 3 1
(a 3)(a 4) a 4 1

  
  
  

 is 

 (1)  –2 

 (2) (a+1) (a+2) (a+3) 

 (3) 0 

 (4) (a+2) (a+3) (a+4) 

Ans. (1) 

Sol. c1  c1–c2 , c2  c2 –c3 

 =
(a 2)a a 1 1

(a 3)(a 1) a 2 1
(a 4)(a 2) a 3 1

 
  
  

 

 2 2 1R R R    & 3 3 1R R R   

 =

2a 2a a 1 1
2a 3 1 0
4a 8 2 0

 



 

 = 6 8 2    
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10. If 
1 1 1sin x cos x tan y ;0 x 1,

a b c

  

     then the value of  ccos
a b
 

  
 is: 

 (1) 
21 y

2y
    

 (2)  
2

2

1 y
1 y



 

 (3) 21 y    

 (4) 
21 y

y y
  

Ans. (2) 

Sol. 
1 1 1sin x cos x tan y

a b c

  

   

 
1 1 1 1sin x cos x sin x cos x

a b a b

   
 


 

2(a b)





 

 Now, 
1tan y

c 2(a b)

 



 

 1 c2 tan y
a b

 



 

      
2

1
2

c 1 ycos cos 2 tan y
a b 1 y

       
  

 
11. Let A be a symmetric matrix of order 2 with integer 

entries. If the sum of the diagonal elements of A2 is 1, 

then the possible number of such matrices is: 

 (1) 6  

 (2) 1 

 (3) 4  

 (4)12 

Ans. (3) 



 

 

Sol. Let a b
A

b c
 

  
 

 

 
2 2

2
2 2

a b a b a b ab bcA
b c b c ab bc c b

      
             

 

 = a2 + 2b2 + c2 =1 

 a = 1, b = 0, c = 0 

 a = 0, b = 0, c = 1 

 a = –1, b = 0, c = 0 

 c = –1, b = 0, a = 0 

 
12. The intersection of three lines x–y = 0, x + 

2y = 3 and 2x + y = 6 is a: 

 (1) Equilateral triangle 

 (2) None of the above 

 (3) Isosceles triangle 

 (4) Right angled triangle 

Ans. (3) 
Sol. 

 
 
 

 

 

 C(1,1) 

A(3, 0) 

 B(2, 2) 

x + 2y = 3 
5  

2x +y = 6 
5  

 

x –y = 0 
2  
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13. The maximum slope of the curve y = 4 3 21 x 5x 18x 19x
2

     occurs at the 

point: 

 (1) (2, 9)   

 (2) (2,2) 

 (3) 213,
2

 
 
 

   

 (4) (0, 0) 

 
 
Ans. (2) 

Sol. 3 2dy 2x 15x 36x 19
dx

     

 Let 3 2f(x) 2x 15x 36x 19     

 2f '(x) 6x 30x 36 0     

 2x 5x 6 0    

 x 2,3  

 f "(x) 12 x 30   

 f "(x) 0  for x 2  

 At  x 2  

 y 8 40 72 38     

 y 72 70 2    

  (2,2) 

  
 
 
 
 
  



 

 

14. Let f be any function defined on R and let it satisfy the condition : 

  2(f(x) f(y) (x y) , (x,y) R      

 If f(0) = 1, then: 

(1) f(x) < 0, x R   

(2) f(x) can take any value in R 

(3) f(x) = 0, x R   

(4) f(x) >0, x R   

Ans. (4) 

Sol. 2f(x) f(y) (x y) , (x,y) R      

 f(x) f(y) x y
x y


 


 

 
x y

f(x) f(y)lim 0
x y





 

 f '(y) 0 f '(y) 0    

 f(y) C  

   c 1                          f(0) 1  

  f(x) = 1 

  
 

15. The value of 
2

2

2

x

cos xdx
1 3




  is: 

 (1) 2   
 (2) 4 

 (3) 
2
    

 (4) 
4
  
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Ans. (4) 

Sol. Let I = 
2

2

2

x

cos xdx
1 3




  

 
2

2

x 2

x

3 cos xI dx
1 3






  

 2I = 
2

2

2cos xdx



  

 I = 
/2

2

0

cos xdx
4




  

  
 

16. The value of 
 h 0

3 sin h cos h
6 6lim

3h 3 cosh sinh

               
 

 
  

 is: 

 (1) 3
4

   

 (2) 2
3

 

 (3) 4
3

   

 (4) 2
3

 

Ans. (3) 

Sol. 
h 0

sin h
6 6lim2 2

2 3h cos(h
6



          
      

 

 = 2 2 4
33 3

   

 
 



 

 

17. A fair coin is tossed a fixed number of times. If the probability of getting 7 heads is 

equal to probability of getting  9 heads, then the probability of getting 2 heads is : 

 (1) 12

15
2

   

 (2) 13

15
2

 

 (3) 14

15
2

   

 (4) 8

15
2

    

Ans. (2) 

Sol.  p x 9 p(x 7)    

 
n 9 9 n 7 7

n n
9 7

1 1 1 1C C
2 2 2 2

 
       

         
       

 

 
2 2

n n
9 7

1 1C C
2 2
   

     
   

 

  x y n        n = 16 

 
14 2

16
2

1 1p(x 2) C
2 2
   

      
   

 

 
16

16
2 13

1 15C
2 2
 

   
 

 

  
  
18. If (1,5,35), (7,5,5), (1, , 7) and (2, 1, 2) are coplanar, then the sum of all possible 

values of  is: 

 (1) 44
5

   

 (2) 39
5

  

 (3) 39
5

   

 (4) 44
5
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Ans. (4) 

Sol. Let P(1,5,35), Q(7,5,5), R(1,,7), S(2,1,2) 

 PQ PR PS 0
      

 

 
6 0 30
0 5 28

2 1 4 33


  

   
 = 0 

 
1 0 5
0 5 28

2 1 4 33


  

   
 = 0 

  33 165 112 5( 5)(2 1) 0           

  253 33 5 2 11 5 0         

 216 88 78 0      

 1

2

25 44 39 0 
       

  1 2 44 / 5     

 
 
19. Let R = {P,Q)|P and Q are at the same distance from the origin} be a relation, then the 

equivalence class of (1,–1) is the set: 

 (1) S = {(x,y)|x2+y2=1} 

 (2) S = {(x,y)|x2+y2=4} 

 (3) S = {(x,y)|x2+y2= 2 } 

 (4) S = {(x,y)|x2+y2= 2} 

Ans. (4) 

Sol. P(a, b) , Q(c, d), PO = QO 

   a2 + b2 = c2 + d2 

 R(x,y)                 s = (1, –1)   RO = SO 

 (equivalence class) 

 x2 + y2 = 2 

 



 

 

20. In the circle given below, let OA = 1 unit, OB = 13 unit and   PQ  OB. Then, the 

area of the triangle PQB (in square units) is: 

  

(1) 26 3  

(2) 24 2  

 (3) 24 3  

 (4) 26 2  

Ans. (3) 
Sol.  

  
 
 OC = 13 6.5

2
  

 AC CO AO   
         = 6.5 –1 
                      = 5.5 
In PAC   

PA = 2 26.5 5.5  
PA = 12  
  PQ = 2PA 2 12  

Now, area of PQB  = 1 PQ AB
2
   

                       = 1 2 12 12
2
   

                       = 12 12  
                       = 24 3             
 
 

 
 
 

O 1 

P 

C 

A 

B 

Q 

y 

O 

Q 

P 

B x 
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Section-B 

 
1. The area bounded by the lines y = || x-1|-2| is…….  
Ans. Bonus 
 NTA Ans. (8) 
Sol.  

 
 
 

 
 

2. The number of integral values of ‘k’ for which the equation 3sinx + 4cos x = k + 1 has a 
solution,  k R  is ______. 

Ans. (11) 

Sol.  3 sinx + 4cosx  = k+1 

 5 k 1 5     

 6 k 4    

 6, 5, 4, 3, 2, 1,0,1,2,3,4          11 integral values 

 

3. Let m,n N  and gcd (2, n) = 1. If m30 30 30 30
30 29 .... 2 1 n 2 ,

0 1 28 29
       

            
       

 

  then n + m is equal to_____. 

Ans. (45) 

Sol. Let  
30

30
r

r 0

S (30 r) C


   

30 30
30 30

r r
r 0 r 0

30 C r C
 

    

Q(1,2) 

P(–1,0)  (1,0) R(3,0) 
x 



 

 

 
30

30 29
r 1

r 1

3020 2 r. . C
4 



    

 30 2930 2 30.2    

 = (30× 2 – 30).229 = 30.229     15.230   

 = n = 15,  m = 30 

 n + m = 45 

  
 

4. If y = y(x) is the solution of the equation esiny cosy sinydy e cos x cosx,y(0) 0
dx

   ; then 

3 11 y y y
6 2 3 42
              

     
 is equal to ______. 

Ans. (1) 

Sol. siny sinydye cos y e cos x cos x
dx

   

 Put sinye t  

 siny dy dte cos y
dx dx

   

  dt t cos x cos x
dx

   

 I.F. = cosxdx sinxe e   

 Solution of diff equation: 

 
sinx sinxt.e e .cos xdx   

 
sin y sin x sinxe .e e c   

 at x = 0, y = 0 
 1 = 1  + c              c = 0 
 

sinx siny sinxe e   
 sinx + siny = sin x 
 y = 0 

  y 0
6
   

 
,   y 0

3
   

 
,     y 0

4
   

 
  

  1 + 0 + 0 + 0  = 1 
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 
5. The number of solutions of the equation 4 2log (x 1) log (x 3)   is ______. 

Ans. (1) 

Sol. 2 2
1 log (x 1) log (x 3)
2

    

 2x 1 (x 3)    

 2x 6x 9 x 1     

 2x 7x 10 0    

 x 2,5  

 X = 2    Not possible as 2log (x 3) is not defined 

  No. of solution = 1 

 
6. If 23(cos x) ( 3 1)cosx 1,    the number of solutions of the given equation when 

x 0,
2
    

 is _______. 

Ans. (1)  

Sol.  23t 3 1 t 1 0     (where t = cosx) 

 Now, 
 3 1 4 2 3

t
2 3

  
  

 t = cos x = 1 or 1
3

   rejected as x 0,
2
    

 

  cos x = 1 

  No. of solution = 1 

 
 



 

 

7. Let (, 2, 1) be a point on the plane which passes through the point (4, –2, 2). If the 

plane is perpendicular to the line joining the point (–2, –21, 29) and (–1, –16, 23), then 

2 4 4
11 11
     

 
 is equal to ______. 

Ans. (8) 
Sol. 

 
 

 AB PQ
 

  

   ˆ ˆˆ ˆ ˆ ˆ4 i 4j k . i 5j 6k 0               

 4 20 6 0      
                          22    

 Now , 2
11


   

   
2 4 4

11 11
     

 
 

    4 8 4 8    
 
 
8. The difference betweeen degree and order of differential equation that represents the 

family of curves given by 2 ay a x ,a 0
2

 
    

 
 is ______. 

Ans. (2) 

Sol. 2 ay a x
2

 
   

 
 

 2yy’ = a  

 y2 = 2yy’ 2yy 'x
2

 
  

 
 

P(–2, –21, 29) 

Q(–1, –16, 23) 

B 
(4,–2, 2) A 

(,2, 1) 
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 y = 2y’ yy 'x
2

 
  

 
 

 y – 2xy’ = 2y' yy '   

 
2 3dy dyy 2x 2y

dx dx
       
   

 

 D = 3  & O = 1 

 D– O = 3 – 1 = 2 

 
9. The sum of 162th power of the roots of the equation x3 –2x2 + 2x – 1 = 0 is______. 

Ans. (3) 

Sol. Let roots of x3 –2x2 + 2x – 1 = 0  are , ,  

 (x – 1) (x2 –x + 1)  = 0 

 x = 21,  – ,  –
 
 

    

 Now 162 +  162 +  162 

 = 1 + 162 + (2)162 

= 1 + (3)54 + (3)108 

 = 3 

10. The value of the integeral 
0

sin2x dx


  is _______ 

Ans. (2) 

Sol. 
0

I | sin2 x | dx


   

 
/2 /2

0 0

I 2 | sin2 x | dx 2 sin2 xdx
 

    

 
/2

0

cos(2x)I 2 2
2


    

 



 

 

 


