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BACHELOR’S DEGREE PROGRAMME 

(BDP) (BSCG/BAG) 

Term-End Examination 

June, 2023 

BMTC-131 : CALCULUS 

Time : 3 Hours     Maximum Marks : 100 

Note : (i) All questions/parts 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)  If A, B and C are three sets, then : 

A (B C) (A B) (A C)      .  
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(ii)  
0

3 2 | | 2
lim

5 3 | | 3x

x x

x x





. 

(iii)  
32

3

1
tan 6 tan (2 )

xd
d x x

dx

 
   

 
 . 

(iv)   
1

log | | ( 0)
d

x x
dx x

  . 

(v)  The curve, 
1

2

x
y

x





 has an oblique 

asymptote. 

(vi)  A cubic equation with real coefficients can 

be found, whose roots are 1, – 1 and 1 . 

(vii)  The maximum possible domain of a 

function f given by : 

5
( ) is ] 0, 5[

ln

x
f x

x


 . 

(viii) If for a function f, | |f  is continuous, then 

f is also continuous. 

(ix)  sin x  has only one point of inflection in 

]0, 2 [ . 

(x)  
/4

/6
cot ln 2x dx




 . 
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Section—B 

2. (a) Find 
dy

dx
 for the following : 6 

(i) 
2

2

1

1

x
y

x





 at 

1

2
x    

(ii)  1 2 1cot 1 sec ( 0)y x x x       

(b) Evaluate : 4 

4 2

2

1

2( 1)

x x
dx

x

 

 . 

3. (a) If 2 xy x e , prove that : 4 

 2 1

( 1) ( 1)( 2)
( 2)

2 2
n

n n n n
y y n n y y

  
    . 

(b) If the sum of two roots of the equation : 6 

4 3 24 8 13 2 3 0x x x x       

is zero, find all its roots. 

4. (a) If 
/4

0
I tan ( 1)n
n d n


    , then show that : 

3 

1 1(I I ) 1n nn    . 

(b) Evaluate : 3 

3

3
| 1 |x dx


 . 
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(c) Find 
dy

dx
, when 1(ln ) (sin )x xy x x  . 4 

Section—C 

5. (a) Find the area bounded by the curve : 4 

4 cosr   . 

(b) Evaluate : 3 

2

20

tan sec
lim

tanx

x x x

x x


. 

(c) Examine, whether the equation, 

3 10 8 0x x    has a real root in the 

interval, [– 1, 2], or not. 3 

6. Trace the curve, 2 3(3 )y x x  , stating all the 

properties needed to trace it. 10 

7. (a) Check whether the relation : 3 

 R {( , ) N N :m n m    is a factor of n} 

is an equivalence relation or not. 

(b) If the function : R Rf   be given by 

2( ) 2f x x   and g be a function given by 

( ) , 1
1

x
g x x

x
 


, then find f o g, g o f and 

hence find (f o g) (2) and (g o f) (– 3). 4 
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(c) Evaluate : 3 

22

1 1
lim

2 3 2x x x x

 
 

   
. 

8. (a) Find the length of the arc of the parabola, 

2 12x y , cut off by its latus rectum. 6 

(b) For the function f defined by ( ) 3 2 f x x  

over [0, 1], verify : 4 

L (P, ) U (P, )f f , 

where the partition P is 
1 2

0, , ,1
3 3

 
 
 

. 

9. (a) Using the     definition of limit, prove 

that :  5 

2 3

1
lim (2 3 ) 1
x

x x


   . 

(b) Expand e2x in powers of (x – 1) upto four 

terms.  5 

10. (a) Determine the values of a and b for which 

the function f defined by : 5 

2

2

; if 0

( ) 3
1; if 0

1

ax b x

f x
x

x

  


 
  



  

is continuous. Check also derivability at  

x = 0. 
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(b) By considering the function f given by : 5 

( ) ( 2) ln on[1, 2]f x x x  , 

show that the equation, ln ( ) 2x ex   is 

satisfied by at least one value of x lying 

between 1 and 2. 
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(i) 

(ii) 

(iii) 

&

(i) A, B C ]

 A (B C) (A B) (A C)       
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(ii)
0

3 2 | | 2
lim

5 3 | | 3x

x x

x x






(iii) 
32

3

1
tan 6 tan (2 )

xd
d x x

dx

 
   

 
  

(iv)  
1

log | | ( 0)
d

x x
dx x

 

(v)
1

2

x
y

x






(vi) 1, 1 1

] ]

(vii) 
5

( )
ln

x
f x

x


 f

]0, 5[  

(viii) f | |f f

 

(ix) sin x ]0, 2 [

(x)
/4

/6
cot ln 2x dx
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&

dy

dx

(i) 
2

2

1

1

x
y

x





, 

1

2
x    

(ii)  1 2 1cot 1 sec ( 0)y x x x      

4 2

2

1

2( 1)

x x
dx

x

 



2 xy x e

 2 1

( 1) ( 1)( 2)
( 2)

2 2
n

n n n n
y y n n y y

  
     

4 3 24 8 13 2 3 0x x x x    

]

/4

0
I tan ( 1)n
n d n


   

1 1(I I ) 1n nn     

3

3
| 1 |x dx




1(ln ) (sin )x xy x x  ]
dy

dx
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&

4 cosr  

2

20

tan sec
lim

tanx

x x x

x x



3 10 8 0x x  

[ 1, 2]

2 3(3 )y x x 

R {( , ) N N : ,m n m n  

}

2( ) 2f x x 

: R Rf  ( ) , 1
1

x
g x x

x
 



f o , of g g f

( o ) (2)f g

( o ) ( 3)g f 
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22

1 1
lim

2 3 2x x x x

 
 

   

2 12x y

[0,1] ( ) 3 2f x x 

f

L (P, ) U (P, )f f P ]

1 2
0, , ,1

3 3

 
 
 

  

2 3

1
lim (2 3 ) 1
x

x x


    

2xe ( 1)x 
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a b

2

2

, 0

( ) 3
1, 0

1

ax b x

f x
x

x

  


 
  



f 0x  f

[1, 2] ( ) ( 2) lnf x x x 

f

ln ( ) 2x ex  , x
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