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Note : (i) Question No. 1 is compulsory.  

 (ii) Attempt any six questions from  

Q. No. 2 to Q. No. 8. 

 (iii) Use of calculator is not allowed. 
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1. Which of the following statements are True 

or False ? Justify your answers. 10 

 (i) The function f(x) = x – [x] is periodic, 

where [x] is the greatest integer  x. 

 (ii) Product of two odd functions is odd. 

 (iii) If a is a point in the domain of f such 

that f'(a) = 0, then f has a local maxima 

at x = a. 

 (iv) 

sin
2cos

x

x

d
t dt

dx

 
 
  
  =  

    cos x. cos (sin2 x) – cos x2. 

 (v) The function f(x) = x|x| is everywhere 

differentiable. 

2. (a) If y = a cos (ln x) + b sin (ln x), show 

that :  5 

              x2 yn + 2 + (2n + 1) xyn + 1 + (n2 + 1) yn = 0  
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 (b) If f(x) = 
24 – 7 2

2

x x

x




 x  2, find  > 0 

such that |f(x) – 9| < 
1

100
 for  

0 < |x – 2| < . Hence, show that 

2
lim ( ) 9.

x
f x


  5 

 (c) Differentiate tan–1 
sin  – cos 

sin cos

x x

x x

 
 

 
with 

respect to 
2

x
. 5 

3. (a) Find a reduction formula for the 

integral .n axx e dx  Hence, evaluate 

3 2 .xx e dx  5 

 (b) Prove that for every x > 0, 
21

x

x
  

< tan–1 x < x. 5 

 (c) Find the area bounded by the curve  

x2 + y2 – 2x – 3 = 0. 5 
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4. (a) Show that the arc of the upper half of 

the curve r = a(1 – cos ) is bisected by  

 = 
2

3


. 6 

 (b) Find the domain of the function f, 

defined by f(x) = 3(9 )x x . 4 

 (c) For what values of k, is the function f, 

defined as below continuous at x = 2 ? 

f(x) = 2

3 ;1 2

3 ; 2
4

kx x

x
x

  



 


 

  Further, at which other points in [1,  [ 

is f continuous, and why ? 5 

5. Trace the curve x(y2 + 4) = 8 stating all the 

points you use for doing so. 15 

6. (a) Find ,
dy

dx
 if y = x sin– 1 x + 

21 x . 5 
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 (b) Evaluate : 5 

20

sin

1 cos

x x
dx

x




  

 (c) Find :  5 

  (i) 
3

2

3 2lim
1

5 4

x x
x

x x

 


 
 

  (ii) 
cos( / 2)lim .

x
x x  

 

7. (a) Find all the cube roots of 27i and 

represent them in Argand plane. 5 

 (b) Find the angle between the curves  

y2 = ax and ay2 = x3(a > 0) at the point  

of intersection other than the  

origin.  5 

 (c) Use Simpson's method to approximate 

8

0 (x2 – x + 3) dx with 8 sub- 

intervals. 5 
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8. (a) If f(x) = 
1

,

x

x

 
 
 

 show that f ''(1) = 0. 5 

 (b) Find the nth derivative of 
2 2

x

x a
.  5 

 (c) Find 
2lim

x x
. Also, show this 

graphically. 5 
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foKku Lukrd (lkekU;)@ 

foKku Lukrd (cgqfo"k;d)@ 

dyk Lukrd  

(ch-,l-&lh-th-@ch-,-th-@ch- ,l&lh- ,e-) 

l=kar ijh{kk  

twu] 2026 

ch-,e-Vh-lh-&131 % dyu 

le; % 3 ?k.Vs   vf/kdre vad % 100  

uksV % (i)    iz'u la[;k 1 djuk vfuok;Z gSA 

          (ii)  iz'u la[;k 2 ls 8 rd dksbZ N% iz'u dhft,A 

          (iii) dSydqysVj dk iz;ksx djus dh vuqefr ugha gSA 

1- fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; gSa ;k vlR; \ 

vius mÙkjksa dh iqf"V dhft,A 10 
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 (i) Qyu f(x) = x – [x] vkorhZ gS] tgk¡ [x], 

vf/kdre iw.kk±d  x n'kkZrk gSA 

 (ii) nks fo"ke Qyuksa dk xq.kuQy fo"ke gksrk gSA 

 (iii) ;fn Qyu f ds izkar esa ,d fcUnq a bl izdkj gS fd 

f'(a) = 0 rc x = a ij f  LFkkuh; mfPp"B gksxkA 

 (iv) 

sin
2cos

x

x

d
t dt

dx

 
 
  
  =  

      cos x. cos (sin2 x) – cos x2. 

 (v) Qyu f(x) = x|x| loZ= vodyuh; gSA 

2- (d) ;fn y = a cos (ln x) + b sin (ln x) gS rks 

n'kkZb, fd % 5 

  x2 yn + 2 + (2n + 1) xyn + 1 + (n2 + 1) yn = 0.  

 ([k) ;fn f(x) = 
24 – 7 2

2

x x

x




 x  2, rc ,d ,slk  

 > 0 Kkr dhft, ftlls fd 0 < |x – 2| <  

ds fy, |f(x) – 9| < 
1

100
A bl izdkj n'kkZb, 

fd 



2

lim ( ) 9
x

f x A 5 
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 (x) 

2

x
 ds lkis{k tan–1 

sin  – cos 

sin cos

x x

x x

 
 

 
 dk 

vodyu dhft,A 5 

3- (d) lekdy 
n axx e dx  dk leku;u lw= Kkr 

dhft,A bl izdkj 
3 2xx e dx  Kkr dhft,A 5 

 ([k) fl¼ dhft, fd izR;sd x > 0 ds fy,  

21

x

x
 < tan–1 x < x A 5 

 (x) oØ x2 + y2 – 2x – 3 = 0 }kjk izc¼ {ks=Qy Kkr 

dhft,A  5 

4- (d) n'kkZb, fd oØ r = a(1 – cos ) ds Åijh vk/ks 

fgLls dks  = 
2

3


 js[kk }kjk nks leku Hkkxksa esa 

foHkkftr fd;k tkrk gSA 6 
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 ([k) f(x) = 3(9 )x x  }kjk ifjHkkf"kr Qyu f dk izkar 

Kkr dhft,A 4 

(x) f (x) =

  



 


2

3 ;1 2

3 ; 2
4

kx x

x
x

 

 

}kjk ifjHkkf"kr Qyu f, k ds fdl eku ds fy,  

x = 2 ij larr gSA varjky [1, [ ds fdu vU; 

fcUnqvksa ij f larr~ gS vkSj D;ksa \ 5 

5- oØ x(y2 + 4) = 8 dk vkjs[k.k dhft, vkSj vkjs[k.k eas 

iz;ksx fd;s tkus okys xq.k/keks± dks fyf[k,A 15 

6- (d) ;fn y = x sin– 1 x + 
21 x  gS rks 

dy

dx
 Kkr 

dhft,A  5 
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 ([k) 
20

sin

1 cos

x x
dx

x




  dk eku Kkr dhft,A 5 

 (x) fuEufyf[kr Kkr dhft, % 5 

  (i) 
3

2

3 2lim
1

5 4

x x
x

x x

 


 
 

  (ii) 
cos( / 2)lim .

x
x x    

 

7- (d) 27i ds lHkh ?kuewy Kkr dhft, vkSj mUgsa vkjxka 

lery ij n'kkZb,A 5 

 ([k) oØksa y2 = ax vkSj ay2 = x3(a > 0) ds chp] buds 

ewy fcUnq ls vU; izfrPNsn fcUnqvksa ij] dks.k 

fudkfy,A 5 

 (x) flEilu fof/k dk iz;ksx djds] 8 mivarjkyksa ds 

lkFk 
8

0 (x2 – x + 3) dx dk lfUudVssu eku Kkr 

dhft,A  5 
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8- (d) ;fn f(x) = 
1

,

x

x

 
 
 

 gS rks n'kkZb, fd f ''(1) = 0A 

     5 

 ([k) 
2 2

x

x a
 dk nok¡ vodyt Kkr dhft,A 5 

 (x) 
2lim

x x
 Kkr dhft, vkSj bls xzkQ esa n'kkZb,A 5 

× × × × × 

 

 

 

 

 

 

 

 

 

 

 

 


