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BMTC-131 : CALCULUS  

Time : 3 Hours  Maximum Marks : 100 

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

 (ii)  Attempt any six questions from  

Q. Nos. 2 to 8.  

 (iii) Use of calculator is not allowed. 

1. State whether the following statements are 

True or False. Justify your answer with the 

help of a short proof or a counter-example : 

2×5=10 

 (i) 2y x   is increasing in [ 5, 3]  . 
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 (ii)  2 32y x x   has no point of inflection. 

 (iii) The function f, defined by ( ) | 2|f x x   

is differentiable in [0,1]. 

 (iv) 
2

ln ln 2
xed

t dt x
dx

 
  

 
 . 

 (v) The function f  defined by 

( ) cos sinf x x x   is an odd function. 

2. (a) Check the integrability of the functions : 

5 

(i) 
sin x

x
  

(ii) 
2

5

1

x

x




  

 (b) Evaluate : 5 




/2 8

0
sin x dx . 

(c) Find :  5 

ln| |

dx

x x . 
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3. (a) Find the area between the curves 

  32y x x  and 2y x  from 1x    to 

2x  .  8 

 (b) If (sin ) .....(sin ) xy x  , find 
dy

dx
. 7 

4. Trace the curve : 

2 2( 1) (3 )y x x x     

clearly stating all the properties used for 

tracing it.  15 

5. (a) If 1 2(sin )y x , check whether : 

 
2 2

2 1(1 ) (2 1) 0n n nx y n xy n y        

or not.  5 

 (b) Let f be the function defined on [ 1,1]  

given by : 

 
1, if is rational

( )
1, if is irrational

x
f x

x


 


  

find U(P, )f  and L(P, )f . Hence, deduce 

whether f  is integrable or not. 5 



 [ 4 ]  BMTC–131 

B–1720/BMTC–131 

(c) Evaluate : 5 

3

1

1
lim

1x

x

x




. 

6. (a) Use Lagrange’s mean value theorem to 

prove that : 5 

 1

2
sin

1

x
x x

x

 



,     0 1x    

 (b) For what value(s) of k , is the function 

f  defined by : 

 

  


 
 

sin(1 ) sin(1 )
; 0

( )

cos1 ; 0

x x
x

f x x

k x

  

continuous at 0x   ? 5 

(c) Connect 
/2

/4
I cotn
n x dx




   with 2In  . 

Hence, deduce the value of 4I . 5 

7. (a) Find the equations of the tangent and 

normal to the curve x y a   at 

any point ( , )x y  on it. 5 
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(b) Find the derivative of tan cos(sin )x xx x  

w. r. t. x. 5 

(c) Expand 2xe  is powers of ( 1)x   upto 

four terms. 5 

8. (a) Evaluate : 5 

2

( 3) ( 5) ( 7)

x dx

x x x   . 

 (b) Verify Rolle’s theorem for the function f, 

defined by ( ) ( 2) xf x x x e   on the 

interval [0,2] . 5 

(c) Find the following limits : 5 

(i) 
0

3 tan
lim

5x

x

x
  

(ii) 
2

lim
lnxx

x

e x
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 BMTC–131 

foKku Lukrd@dyk Lukrd  

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

l=kar ijh{kk  

fnlEcj] 2025 

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

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

uksV % (i) iz'u la- 1 vfuok;Z gSA  

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

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

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

vlR; \ vius mÙkj ds i{k esa ,d laf{kIr miifÙk ;k 

izfr&mnkgj.k nhft, % 2×5=10 

 (i) 2y x  ] [ 5, 3]   esa o/kZeku gSA 

 (ii) 2 32y x x   dk dksbZ ufr ifjorZu fcanq ugha gSA 
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 (iii) ( ) | 2|f x x   }kjk ifjHkkf"kr Qyu f] varjky 

[0,1] esa vodyuh; gSA 

 (iv) 
2

ln ln 2
xed

t dt x
dx

 
  

 
  

 (v) ( ) cos sinf x x x   }kjk ifjHkkf"kr Qyu f ,d 

fo"ke Qyu gSA 

2- (d) fuEufyf[kr Qyuksa dh lekdyuh;rk dh tk¡p 

dhft, %  5 

(i) 
sin x

x
  

(ii) 
2

5

1

x

x




  

 ([k) eku izkIr dhft, % 5 




/2 8

0
sin x dx  

(x) gy dhft, % 5 

ln| |

dx

x x  
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3- (d) 1x    ls 2x   rd oØksa   32y x x  vkSj 

2y x  ds chp dk {ks=Qy Kkr dhft,A 8 

 ([k) ;fn 
(sin ) .....(sin ) xy x   gS] rks 

dy

dx
 Kkr 

dhft,A  7 

4. oØ 
2 2( 1) (3 )y x x x    dk vkjs[k.k dhft, rFkk 

vkjs[k.k djus esa iz;ksx fd;s x;s xq.k/keZ fyf[k,A 15 

5- (d) ;fn 
1 2(sin )y x  gS] rks tk¡p dhft, fd % 

 2 2
2 1(1 ) (2 1) 0n n nx y n xy n y       

gSa ;k ughaA 5 

 ([k) eku yhft, [ 1,1]  ij ifjHkkf"kr Qyu f 

fuEufyf[kr gS % 

 


 


1,
( )

1,

x
f x

x

;fn ifjes; gS

;fn vifjes; gS

 

U(P, )f  vkSj L(P, )f  Kkr dhft,A vr% fuxeu 

dhft, fd f lekdyuh; gS ;k ughaA 5 
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(x) eku Kkr dhft, % 5 

3

1

1
lim

1x

x

x




 

6. (d) ySxzkat ds ek/; eku izes; dk iz;ksx djds fl¼ 

dhft, fd % 5 

 1

2
sin

1

x
x x

x

 



,     0 1x   

 ([k) k ds fdl@fdu eku@ekuksa ds fy, fuEufyf[kr }kjk 

ifjHkkf"kr Qyu f % 

 

  


 
 

sin(1 ) sin(1 )
; 0

( )

cos1 ; 0

x x
x

f x x

k x

 

0x   ij larr gksxk \ 5 

(x) 
/2

/4
I cotn
n x dx




   vkSj 2In   esa laca/k 

LFkkfir dhft,A var% I4 dk eku Kkr dhft,A 5 

7- (d) oØ x y a   ds fdlh fcanq ( , )x y  ij 

Li'kZjs[kk vkSj vfHkyac dk lehdj.k Kkr dhft,A  

5 
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([k) 
tan cos(sin )x xx x  dk x ds lkis{k vodyu 

dhft,A  5 

(x) 
2xe  dk ( 1)x   dh ?kkrksa esa pkj inksa rd izlj.k 

dhft,A  5 

8- (d) eku Kkr dhft, % 5 

2

( 3) ( 5) ( 7)

x dx

x x x    

 ([k) ( ) ( 2) xf x x x e   }kjk ifjHkkf"kr Qyu f ds 

fy, varjky [0,2]  ij jkSys izes; lR;kfir 

dhft,A  5 

 (x) fuEufyf[kr lhek,¡ Kkr dhft, % 5 

(i) 
0

3 tan
lim

5x

x

x
  

(ii) 
2

lim
lnxx

x

e x
  

 

× × × × × 


