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BACHELOR OF SCIENCE/BACHELOR

OF ARTS [B. Sc. (G)/B. A. (G)]

Term-End Examination

Dec., 2021

BMTC-131 : CALCULUS

Time : 3 Hours Maximum Marks : 100

Note : (i) All questions/parts of the questions in

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 ?

Give reasons for your answers in the form of a
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short proof or a counter-example, whichever is

appropriate : 20

(i) x y xy  defines a binary operation 

on R.

(ii) If   z a ib C such that 1,b
a
 then z

lies in the first quadrant of the plane.

(iii) No infinite subset of R has an upper
bound.

(iv) If :

 : 1 ,f R

then  
2

lim 2
x

f x


 .

(v) For

:f R R and :g R R ,

              o o of g x f g x f g x

(vi) The domain of a derivable real-valued
function f need not be the same as the
domain of f  .
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(vii)



   

0
lim 0.

cos 2
x

x

x

(viii)Every real function has a point of

inflexion.

(ix) Every integrable function is differentiable.

(x)    
2

20 2 40 4
3

sin sint
t

d x x dx t t
dt
    

Section—B

2. (a) Let :

 A | 7x x  R

and  B Q| 7x x   .

Describe A B and B\A by the property

method.

Also show A B in a Venn diagram with

R as the universal set. 3
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(b) Find the limit, as x   , if it exists, of

: :f R R      
     

,
,x

x x
f x

e x
.

Hence decide if f is continuous on R or
not. 3

(c) Find : 4

 
7

3
4 cos 7 lne

e
x x dx

3. (a) Find all the fourth roots of 4i, and
represent them in an Argand diagram. 4

(b) Geometrically represent :

 : : sin 0.5f f x x  R R

Hence decide whether f is 1 – 1 or not. 3

(c) Obtain all the relative extrema of : 3

 
   
  




2

2

5 , 0 3
: : 2 , elesewhere

5

x x
f f x

x

R R

4. (a) Find the intervals of R on which f is
integrable, where f is defined by : 3

  2
7

7
f x x

x
  


R
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(b) Express :

 
 3 2

2 5
3 3

x
x x x



  

as a sum of partial fractions. 4

(c) Obtain the equation of the line that
approximates the curve of f, defined by :

   21 sinhf x x x x     R ,

as 0x  . 3

Section—C

5. (a) Express :

cos 7 and sin 7

in terms of powers of cos  and sin  .
Hence, express tan 7 in terms of power of
tan  . 5

(b) Check whether or not :

: 0,f     R :   lnf x x

is continuous. 3

(c) Find the maximum possible domain of the

function f, defined by  
2
2

2
f x

x



. 2
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6. (a) If the sum of two roots of :

4 3 22 5 4 5 2 0x x x x    

is zero, find all the roots of this equation. 7

(b) Alka gives Bela x rupees on interest at the

rate of y% per year. Assume that the

interest is being continuously added

annually and Bela has to pay the loan back

after 20 years. What will be the amount

she has to pay back ? 3

7. Trace the curve :

   2 22 2y x x x   ,

stating all the properties you have used for

doing so. 10

8. (a) If :
sinI ,
sinn

nx dx
x

 
check whether or not :

 
2

2 sin 1
I I 2

1n n
n x

n
n 
     


.
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If this equation is correct, use it to find a

and b, where :

0
, if  is evensin

sin , if  is odd
a nnx dx

x b n
 

 




If the equation relating In and 2In , given

above, is not correct, find 5 2I I . 6

(b) If  1tan ,m xy e


 apply Leibniz’s theorem

to obtain an equation relating 1ny  with

ny and 1,ny  for 1n  . 4

9. (a) Find the larger of two areas into which

2 2 64x y  is divided by 2 12y x . 8

(b) Find : 2

0
sinlim , , , 0
sinx

ax a b b
bx

 R

10. (a) Find the angle between the curves

2 2 5x y  and 2 2 5 2x y  . 6

[ 8 ] BMTC-131

(b) Check whether or not the function :

: ,
4 2

f      
R :   secf x

x
 

  
 

satisfies the hypothesis of the inverse
function theorem (IFT). If it does, what
relation can be concluded ?

If f does not satisfy the hypothesis of IFT,
check whether or not it satisfies the
hypotheses of the intermediate value
theorem. 4
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(i)

(ii)

(iii)
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&

(i) ,x y xy  R



(ii)   z a ib C 1,b
a


z

(iii) R

(iv)

 : 1 ,f R

 



2

lim 2.
x

f x

(v) :f R R :g R R

              o o of g x f g x f g x
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(vi) f

f 

(vii)



   

0
lim 0

cos 2
x

x

x

(viii)

(ix)

(x)    
2

20 2 40 4
3

sin sint
t

d x x dx t t
dt
    

&

 A | 7x x  R

   B | 7x xQ
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A B B\A

R A B

: :f R R      
     

,
,x

x x
f x

e x

x  

,f R

 
7

3
4 cos 7 lne

e
x x dx

4i

 : : sin 0.5f f x x  R R

,1 1f 
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 
   
  




2

2

5 , 0 3
: : 2 ,

5

x x
f f x

x

R R

R f

  2
7

7
f x x

x
  


R

f

 
 3 2

2 5
3 3

x
x x x



  

   21 sinhf x x x x     R

f 0x 

&

cos 7 sin 7 cos  sin 

tan 7

tan 
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 : 0,f  R :   lnf x x

 
2
2

2
f x

x



f

4 3 22 5 4 5 2 0x x x x    

]

%y x
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   2 22 2y x x x  

sinI
sinn

nx dx
x

 

]

 
2

2 sin 1
I I 2

1n n
n x

n
n 
     


a b ]

 
 


 0
,sin

sin ,
a nnx dx

x b n

In 2In

] 5 2I I
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 1tanm xy e




1,n ny y 1ny  1n 

2 2 64x y  2 12y x

0
sinlim , , , 0
sinx

ax a b b
bx

 R

2 2 5x y  2 2 5 2x y 

: ,
4 2

f      
R   secf x

x
 

  
 

(IFT)

, IFTf

]
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