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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination
June, 2022

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 ? Justify your answer with a
short proof or a counter-example, whichever is
appropriate : 20

(i) If A = { } and B = {1, 2}, then A × B has
two elements.
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(ii) If all the roots of a polynomial in R [x] of
degree greater than one are is C\R, then
the degree of the polynomial is even.

(iii) If S  R, S  { } , then Sup (S)  S.

(iv) If f and g are functions defined on ] – 1, 1[

and  


 
0

lim
x

f x and  
0

lim
x

g x


  ,

then  
 0

lim
x

f x
g x

=  .

(v) If f and g are defined in an open interval
containing 0x , and f and fg are
differentiable at 0x , then g is also
differentiable at 0x .

(vi) If f is defined in an open interval
containing 0,x and f is differentiable at

0x , then nf is differentiable at 0x for any

n  Z.

(vii) If f is a real valued function defined on
] a, b [  R and  0 0f x  for some

0 ] , [x a b , then f has a local extremum

at 0x .
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(viii) If 1f and 2f are defined on an open

interval I containing 0x and

 
0

2lim 0
x x

f x


 , then function f, defined

on I by    
 

1

2

f x
f x

f x
 , has a veritcal

asymptote at 0x x .

(ix) If a function is defined and bounded on a
finite interval, it is integrable on that
interval.

(x) If f and g are integrable on a finite
interval ,a b   then :

     b b
a a

f x g x dx f x dx   
  

 b
a

g x dx 
 
 

Section—B

2. (a) Let U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} be the
universal set. Let A = {1, 2, 3}, B = {1, 3, 4, 5},
C = {1, 4, 5, 7}. Represent the sets U, A, B
and C in a Venn diagram. Also, give the set

 A B Cc  using the listing method. 4
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(b) Differentiate the following functions : 6

(i)  sin ln 1x x

(ii) 2
cos

1
x
x

(iii)  1 2tan 1 cos 2x 

3. (a) Solve the following equations : 5

(i)  2 3 13
9

x x

(ii) ln  2 3 ln 5 1 ln ,x x x   

10,
3

x x 

(b) Integrate the following : 5

(i) sec sec tanxe x x dx

(ii)  
   

1
3 1 2 3

x
dx

x x


 

4. (a) If the sum of two roots of the equation :

4 3 22 4 6 21 0x x x x    

is zero, find all the roots of the equation. 7
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(b) Investigate the continuity of the function
:f R  R, defined by :

   
 

22 , if 0
1 , if 0

x xf x
x x

   
 

.

Also, identity the type of discontinuity of
the function, if any. 3

Section—C

5. (a) A spherical balloon is filled with air at the
rate of 5 cm3/sec. Find the rate of increase
in radius when the radius is 6 cm. (Volume

of a sphere of radius r is 34
3

r ). 3

(b) Find : 5

 
3

3x
x

t t dt
(c) If :f N  N and :g N  N are defined

by   5f x x  and   3 ,g x x find g o f.

Check whether g o f is a one-one function. 2

6. (a) Find : 3





 


2

ln
2lim

tan

(b) Expand cos 4 in powers of cos  . 3
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(c) If  2 2
n

y x x a   , derive the relation

 
2

2 2 2
2 0d y dyx a x n y

dxdx
    . 4

7. Trace the curve    42 1 2y x x   . State all
the properties you use to trace it. 10

8. (a) Show that  3
2

lim 1 7
x

x


  using the  -

definition. 5

(b) Find the area of the region above the line
2x  and bounded by 2 2y x  . 5

9. (a) Check whether the conditions of Rolle’s
theorem are satisfied for the function f,
defined by   4 3 23 4 6 4f x x x x x    

in the interval [1, 2]. Is the conclusion of
the theorem true ? Give reasons for your
answer. 4

(b) Find the fourth derivative of 2 sinx x . 3

(c) Check that   2cosf x x defines a

function : 0, 0,1
2

f        
. Check that the

function f is one-one and onto. 3
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10. (a) Find the extremum points for the function

f, defined by   4 3 23 8 18 60f x x x x    .

Also find the values of the function at its
extremum points. 5

(b) Find dy
dx

for the following : 5

(i)  sin sin xxy x x 

(ii) 3 cos sinxe y x 
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(i)

(ii)

(iii)

&

(i)  A   B 1, 2 ] A B
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(ii) R x  

C\R ]

(iii) S R  S  ]   Sup S S

(iv) f g ] ] 1,1[

 
0

lim
x

f x


   
0

lim
x

g x


  ]

 
 0

lim
x

f x
g x

 

(v) f g ] 0x

] f 0,fg x

] g 0x

(vi) f 0x ]

0,f x ] nf

n  Z 0x
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(vii) f ] [a,b R

] f 0x

(viii) 1f 2f I

0x ]  
0

2lim 0
x x

f x




] I    
 

1

2

f x
f x

f x


f 0x x

(ix) ]

]

(x) f g ,a b  

]

     b b
a a

f x g x dx f x dx   
  

 b
a

g x dx 
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&

U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}

A = {1, 2, 3},

B = {1, 3, 4, 5} C = {1, 4, 5, 7}

U, A, B C

 A B Cc 

6

(i)  sin ln 1x x

(ii) 2
cos

1
x
x

(iii)  1 2tan 1 cos 2x 

(i)  2 3 13
9

x x

(ii) ln  2 3 ln 5 1 ln ,x x x   

10,
3

x x 
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(i) sec sec tanxe x x dx

(ii)  
   

1
3 1 2 3

x
dx

x x


 

4 3 22 4 6 21 0x x x x    

]

   
 
   
 

22 , 0
1 , 0

x xf x
x x

:f R R
]

3
&

35 cm / sec

6 cm (r

34
3

r

 
3

3x
x

t t dt
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  5f x x    3g x x

:f N N :g N N

og f

o ,1-1g f





 


2

ln
2lim

tan

cos 4 cos 

3

 2 2
n

y x x a   ]

 
2

2 2 2
2 0d y dyx a x n y

dxdx
   

   42 1 2y x x  

10
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5

 3
2

lim 1 7
x

x


 

2x  2 2y x 

1, 2  

  4 3 23 4 6 4f x x x x x    

f

2 sinx x

  2cosf x x ,

: 0, 0,1
2

f        

, 1-1f
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  4 3 23 8 18 60f x x x x   

f

dy
dx

(i)  sin sin xxy x x 

(ii) 3 cos sinxe y x 
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