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BMTC-131 : CALCULUS 

Time : 3 Hours     Maximum Marks : 100 

Note : (i) All questions/parts of the questions of 
Section A and Section B are compulsory. 

 (ii) Attempt any five questions from  
Section C. 

 (iii) Use of calculator is not allowed.  

Section—A 

1. Which of the following statements are true and 

which are false ? Give a short proof or a 
counter-example, whichever is appropriate in 
support of your answer :  20 

(i) A cubic equation with real coefficients has 
at least one real root.  

(ii) If A and B are two sets, then : 

∪ = ∪A B B (A/B)   
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(iii) Curve 2( 1) 3y x + =  has an oblique 

asymptote.  

(iv) The greatest integer function is continuous 

on R. 

(v) A critical point of a function is its 
extremum point.  

(vi) The maximum possible domain of a 

function f, given by : 

1( ) xf x
x
−

=  

is ]0, 1[.  

(vii) ( ) ( )=2 2sin ( ) sind dx x
dx dx

  

(viii) 1lim 1 1
2xx→∞

 − = − 
 

  

(ix) 
4

2 4
1

sec 4 sec ( )xd t dt x x
dx

  = 
 ∫   

(x) The function f, defined by 2
1( ) ,

1
f x

x
=

+
  

is integrable on every finite sub- 
interval in R. 
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Section—B 

2. (a) Evaluate the following integral : 4 

2
( 2)

6 10
x dx

x x
−

− +∫   

(b) Find dy
dx

 for the following cases : 6 

(i) 2 3 4[ ( sin ) ]y x x x= + +  

(ii) 4 4 16x y+ =    

3. (a) Evaluate the following integrals : 6 

(i) 
2 29

21
(2 1)t t t dt

t
+ −

∫   

(ii) 3 /2
0

sin x dx
π

∫   

(b) Find dy
dx

, when x xy x xe= + . 4   

4. (a) Find all the roots α, β, γ of the cubic 

equation 3 7 6 0x x− − = . Also, find the 

equation whose roots are α + β, β + γ  

and α + γ.  5 
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(b) If :   5 
3 cosy x x= , 

then find the nth derivative of y. 
Section—C 

5. Trace the curve : 10 

1
xy

x
=

−
, 

stating all the properties you use to trace it.  

6. (a) Let :  6 
2 6( )

2
x xf x

x
+ −

=
−

. 

Find : 
(i) 

2
lim ( )

x
f x

+→
  

(ii) 
2

lim ( )
x

f x
−→

 

(iii) Does 
2

lim ( )
x

f x
→

 exist ? Why, or why not ? 

(iv) Sketch the rough graph of f. 

(b) Is :   4 

2 3
1 2

i i i
i i

 − −  + +  
 

a purely imaginary number ? Give reasons 

for your answer. Also, represent this 
number in an Argand plane.   
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7. (a) Find the area enclosed by the line y = x – 1 

and the parabola 2 2 6y x= + . 4  

(b) Evaluate : 3 

4

20

1 4lim
x

x

e x
x→

− −   

(c) For which values of the constant C is the 

function f continuous on R, where f is 

defined by : 3 

 + <
= 

− ≥

2

3
C 2 , if 2( )

C , if 2
x x xf x

x x x
  

8. (a) Find the perimeter of the cardioid 

r = 1 + sin θ. 5 

(b) Using the ∈ − δ  definition of limit, prove 

that :  5 

3
1

lim 2 1
x

x x
→

− = −    

9. (a) Check whether the relation : 4 

R = {(x, y) | xy is the square of an integer, 

 , }x y ∈ N  

is an equivalence relation or not.  
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(b) If f and g are functions, defined by : 

( )f x x=   

and             ( ) 2g x x= − , 

define each of the following functions and 
their respective domains : 6 

(i) f o g 

(ii) g o f 

(iii) f o f 

(iv) g o g 

10. (a) Expand 2xe  in powers of (x – 1) upto four 

terms.   5 

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

defined by ( ) ( 2) xf x x x e−= −  on the 

interval [0, 2]. 5 
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      BMTC-131 

Lukrd mikf/ dk;ZØe 

[ch- ,l&lh- (th)@ ch-,- (th)] 

l=kkar ijh{kk 

fnlEcj] 2020 
ch-,e-Vh-lh--131 % dyu 

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

uk sV % (i) Hkkx ^v* vkSj Hkkx ^c* ds lHkh iz'u@iz'uksa ds 

lHkh Hkkx vfuok;Z gSaA 

 (ii) Hkkx ^l* ls dksbZ ik¡p iz'u dhft,A 

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

gSA 

Hkkx&v 

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

dkSu&ls vlR; gSa\ vius mÙkj ds i{k esa ,d laf{kIr 

miifÙk ;k izfr mnkgj.k nhft, % 20 

(i) okLrfod xq.kkadksa okyh ,d f=k?kkr lehdj.k dk 

de ls de ,d okLrfod ewy gksrk gSA 
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(ii) ;fn A vkSj B nks leqPp; gSa] rks 

∪ = ∪A B B (A/B)  gksxkA 

(iii) oØ 2( 1) 3y x + =  dh ,d fr;Zd vuarLi'khZ 

gSA   

(iv) vf/dre iw.kk±d iQyu] R ij larr~ gksrk gSA 

(v) ,d iQyu dk ØkfUrd fcUnq mldk pje fcUnq 

gksrk gSA 

(vi) 1( ) xf x
x
−

=  }kjk ifjHkkf"kr iQyu f dk 

vf/dre lEHko izkar ]0, 1[ gSA   

(vii) ( ) ( )=2 2sin ( ) sind dx x
dx dx

  

(viii) 1lim 1 1
2xx→∞

 − = − 
 

  

(ix) 
4

2 4
1

sec 4 sec ( )xd t dt x x
dx

  = 
 ∫   

(x) 2
1( )

1
f x

x
=

+
 }kjk ifjHkkf"kr iQyu f, R ds 

izR;sd mivarjky esa lekdyuh; gSA  
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Hkkx&c 

2- (d)  fuEufyf[kr lekdy ifjdfyr dhft, % 4 

2
( 2)

6 10
x dx

x x
−

− +∫  

([k)  fuEufyf[kr ds fy, dy
dx

 Kkr dhft, % 6 

 (i) 2 3 4[ ( sin ) ]y x x x= + +  

 (ii) 4 4 16x y+ =    

3- (d)  fuEufyf[kr lekdy ifjdfyr dhft, % 6 

  (i) 
2 29

21
(2 1)t t t dt

t
+ −

∫   

 (ii) 3 /2
0

sin x dx
π

∫   

([k)  dy
dx

 Kkr dhft,] tcfd x xy x xe= + A 4  

4- (d)  f=k?kkr lehdj.k 3 7 6 0x x− − = ds lHkh ewy 

α, β, γ fudkfy,A og lehdj.k Hkh Kkr 

dhft, ftlds ewy α + β, β + γ vkSj α + γ gSaA 

5 

([k)  ;fn 3 cosy x x=  gS] rks y dk nok¡ vodyt 

Kkr dhft,A  5 
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Hkkx&l 

5- oØ %    10 

1
xy

x
=

−
  

dk vuqjs[k.k dhft,A vuqjs[k.k esa iz;ksx fd;s x;s 

lHkh xq.k/eZ Hkh fyf[k,A  

6- (d)  eku yhft, %  
2 6( )

2
x xf x

x
+ −

=
−

 

 gSA Kkr dhft, % 6 
 (i)  

2
lim ( )

x
f x

+→
  

 (ii)  
2

lim ( )
x

f x
−→

 

 (iii) D;k 
2

lim ( )
x

f x
→

 dk vfLrRo gS\ D;ksa ;k 

D;ksa ugha\ 

 (iv) f  dk vuqekfur xzkiQ [khafp,A 

([k)  D;k %   

2 3
1 2

i i i
i i

 − −  + +  
 

 ,d iw.kZr% vf/dfYir la[;k gS\ vius mÙkj 

dk dkj.k nhft,A bl la[;k dks vkjxka lery 

ij Hkh n'kkZb,A  4 
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7- (d)  js[kk y = x – 1 vkSj ijoy; 2 2 6y x= +  }kjk 

f?kjk {ks=kiQy Kkr dhft,A 4 

([k)  
4

20

1 4lim
x

x

e x
x→

− −  dk ewY;kadu dhft,A 3 

(x)  fu;r C ds fdu ekuksa ds fy, iQyu f, R ij 

lrr~ gS\ f fuEufyf[kr }kjk ifjHkkf"kr gS % 3 

 + <
= 

− ≥

2

3
C 2 , 2( ) ,

C , 2
x x xf x

x x x
;fn

;fn
 

8- (d)  ân;kHk r = 1 + sin θ dh ifjeki Kkr dhft,A  

5  

([k)  lhek dh ∈ − δ  ifjHkk"kk dk iz;ksx djds fl¼ 

dhft, fd % 5 

3
1

lim 2 1
x

x x
→

− = −  

9- (d)  tk¡p dhft, fd fuEufyf[kr laca/ R ,d 

rqY;rk laca/ gS ;k ugha % 4 

             R = {(x, y) | xy ,d iw.kk±d dk oxZ gS] tgk¡ 

, }x y ∈ N   
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([k)  ;fn nks iQyu f vkSj g Øe'k %  

( )f x x=  

 vkSj      ( ) 2g x x= −  

 }kjk ifjHkkf"kr gSa] rks fuEufyf[kr iQyu dks 

ifjHkkf"kr dhft, vkSj muds Øe'k% izkar Hkh 

fudkfy, % 6 

 (i)  f o g 
 (ii)  g o f 
 (iii) f o f 
 (iv) g o g 

10- (d)  2xe  dk ( 1)x −  dh ?kkrksa esa pkj inksa rd 

foLrkj dhft,A  5 

([k)  ( ) ( 2) xf x x x e−= −  }kjk ifjHkkf"kr iQyu f 

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

dhft,A  5 
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