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Sol. 2 

1
3g : , R, i 1,2

8 8
      

, 3f : , R
r r
     

 

g1 = 1, g2 = |4x – |, f(x) = sin2x 

   
3 /8

i i
/8

S f x g x




  dx 

S1 = 
3 /8 3 /8

2 2

/8 /8

sin x dx sin x dx
2

 

 

   
     2S1 = 

3 /8

/8

1 dx





 S1 = 1 3
2 8 8 8

     
 

  116S


= 2

12. The value of 2
2

48S


 is _____ 

Sol. 1.5 
3 /8 3 /8

2 2
2

/8 /8

S sin x 4x dx sin x 4 x dx
2 2

 

 

              
    

=
3 /8

2

/8

cos x 4x dx




 

  
3 /8 /4

2
/8 /8

2S 4x dx 2 4x dx
 

 

      

 
2 2/42

2 /8
S x 2x 2

4 8 16 64




              
   

2 2 2 2
2

2 2 2

48S4 3 48 3S
8 32 32 32 2
   

      
 

2
2

48S


 = 1.5 

SECTION 3 
 This section contains TWO (02) paragraphs. Based on each paragraph, there are TWO (02) questions.
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct

answer.
 For each question, choose the option corresponding to the correct answer.
 Answer to each question will be evaluated according to the following marking scheme:

Full Mark  :  +3  If ONLY the correct option is chosen;
Zero Marks  :  0  If none of the options is chosen (i.e. the question is unanswered); 
Negative Marks  :  1  In all other cases. 
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Paragraph 

Let M = {(x, y)  R  R : x2 + y2  r2}, where r > 0. Consider the geometric progression 

n n 1
1a , n 1, 2, 3, .....

2 
   Let S0 = 0 and for n  1, let Sn denote the sum of the first n terms of this 

progression. For n  1, let Cn denote the circle with center (Sn – 1, 0) and radius an, and Dn denote the circle 
with center (Sn – 1, Sn – 1) and radius an. 

*13. Consider M with 1025r
513

 . Let k be the number of all those circles Cn that are inside M. Let l be the 

maximum possible number of circles among these k circles such that no two circles intersect. Then 
(A) k + 2l = 22 (B) 2k + l = 26 (C) 2k + 3l = 34 (D) 3k + 2l = 40

Sol. D 
C1  (0, 0), r = 1 
C2  (1, 0), r = 1/2 
C3  (3/2, 0), r = 1/4 

n n 1 n 1

1 1C 2 1 ,0 , r
2 2 

     
  



 n 1 n 1

1 12 1 r
2 2 

    
 

n 1

12 r
2  

 n 1

1 10252
5132 

 

 n 1

1 1
5132 



 2n–1 < 513  n – 1   9 

C1 
C2 

C3 …. 

 n  10  k = 10 
Also no two by C1, C3, C5, C7, C9 intersect each other. And no two of C2, C4, C6, C8, C10 intersect each 
other 
For both, we get l = 5 
 3k  + 2l = 40 

*14. Consider M with
 199

198
2 1 2r

2


 . The number of all those circles Dn that are inside M is 

(A) 198 (B) 199 (C) 200 (D) 201
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Sol. B 

n 1 n2S a r  

 
199

n 1 n 1 198

1 2 12 2 1 2
2 2 2 

          
    

 n 1 n 199

1 1 12 1 1 2
2 2 2

         
   

 
     2n 2n 3 397

1 1 1

2 2 2



 

 
   2n 397

2 2 1 1

2 2




  2n 397
2 2 2 1


   

  2n – 397  1  n  199. 

D1 D2 D3

Paragraph 

Let 1 : 0, R   , 2 : 0, R   , f : [0, )  R and g : [0, )  R be functions such that 

f(0) = g(0) = 0, 
1(x) = e–x + x,  x  0, 

2(x) = x2 – 2x – 2e–x + 2,  x  0, 

f(x) =   2x 2 t

x
t t e dt


 ,  x > 0 

and  
2x

t

0

g x t e dt  ,  x > 0. 

15. Which of the following statements is TRUE?

(A)     1f ln 3 g ln 3
3

 

(B) For every x > 1, there exists and   (1, x) such that 1(x) = 1 + x
(C) For every x > 0, there exists a   (0, x) such that 2(x) = 2x(1() – 1)

(D) f is an increasing function on the interval 30,
2

 
  

Sol. C 
2(x) = x2 – 2x – 2e–x + 2, x  0  
2(x) = 2x – 2 + 2e–x = 2(x + e–x – 1) 
2() = 2(1() – 1) 
Since 2(x) is a continuous and differentiable function  x  [0, x] 
2(0) = 0, 2(x) = x2 – 2x – 2e-x + 2 
Hence according to LMVT there exist atleast one  (0, x) such that 

     2 2
2

x 0
x
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    2
1

x
2 1

x


    

= 2(x) = 2x(1() – 1). 

16. Which of the following statements is TRUE?
(A) 1(x)  1, for all x > 0
(B) 2(x)  0, for all x > 0

(C)   2x 3 52 2f x 1 e x x
3 5

    , for all 1x 0,
2

   
 

(D)   3 5 72 2 1g x x x x
3 5 7

   , for all 1x 0,
2

   
 

Sol. D 
1(x) = 1 – e–x > 0 
2(x) = (x – 1)2 + 1 – 2e–x > 0 for x = 1 

  e–t = 1 – t + 
2 3t t ...
2 3
 

t 3 /2 5/ 21te t t t ....
2

   

So,  t 3/2 5/ 21te t t t for t 0,1
2

    

2 2x x
t 3/2 5/2

0 0

1te dt t t t dt
2

     
  

3 5 72 2 1x x x
3 5 7

  

SECTION 4 
 This section contains THREE (03) questions.
 The answer to each question is a NON-NEGATIVE INTEGER.
 For each question, enter the correct integer corresponding to the answer using the mouse and the on-screen

virtual numeric keypad in the place designed to enter the answer.
 Answer to each question will be evaluated according to the following marking scheme:

Full Mark  :  +4  If ONLY the correct integer is entered;
Zero Marks  :    0  In all other cases.

17. A number is chosen at random from the set {1, 2, 3, ….., 2000}. Let p be the probability that the chosen 
number is a multiple of 3 or a multiple of 7. Then the value of 500p is _____ 

Sol. 214 
Let A = {1, 2, 3, …., 2000} 
Let E1 = 3m, 1  m  666, m  N 

E2 = 7k, 1  k  285, k  N 
= n(E1  E2) = 666 + 285 – 95 = 856 
= P(E1  E2) = 856 / 2000 = 500 = 856 / 4 = 214 
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