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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

December, 2023 

MTE-07 : ADVANCED CALCULUS 

Time : 2 Hours     Maximum Marks : 50 

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

 (ii) Attempt any four questions out of the 

remaining question nos. 2 to 7. 

 (iii) Use of calculator is not allowed.  

1. State whether the following statements are 

true or false. Give a short proof or a counter-

example in support of your answer : 5×2=10 

(a) Every subset of real numbers, which has a 

lower bound, also has an upper bound. 

(b) The function 2:f R R  defined by 

 
2

2
,

x
f x y

x y



 is continuous at (0, 0). 
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(c) Every function 3:f R R  is differentiable 

if all partial derivatives of f exist. 

(d) If : 

1tan ,
x y

z
x y

 



  

then : 

tan
z z

x y z
x y

 
 

 
. 

(e) The force F =  22 ,x xye y e  is a conservative 

force.  

2. (a) Assuming the inequality sin x x  for all 

xR , prove that 



/2

lim sin 1
x

x  using  -  

definition of limit. 3 

(b) Find the area of the triangular region 

given by subset : 

                    D , : 0 1and 2 2x y x x y      

of R2.   4 

(c) Check the local invertibility of the function 

2 2:f R R  given by : 

                F , 2 sin , 2 8x y y x x y     

at ,1
2

 
 
 

. 3 
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3. (a) Prove that the function 3:f R R  defined 

by : 

         

 


 
 

, if 0
, , 2

0 , if 0

x ze e
y

f x y z y

y

  

is not differentiable at (0, 0, 0). 2 

(b) Find 
2

,
z

y x



 
 where 3x y zx y z  , at the point 

(1, 1, 1). 3 

(c) Find the total mass of a thin sheet, with 

uniform density, whose area is equal to the 

area of the region : 5 

            3 2D , : 0 27, 0x y x y x       

4. (a) Examine the function 2:f R R  defined 

by : 

                 2 2 3 3 7, 2 4 2 2f x y x xy y x y x        

for extreme values at the point (0, 0). 4 

(b) Find the following : 3 

(i) 
7

lim
2 7

x

xx

e

e




  

(ii) 
1

lim cos
x x
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(c) Find the directional derivative of the 

function 2:f R R  given by 

  2 2, 3 4 7f x y x y    at the point (1, 0) in 

the direction 
2


  . 3 

5. (a) Obtain the Taylor polynomial of : 5 

  2, 3 2f x y x y y    at (1, 2) . 

(b) Examine whether the following limits exist 

or not :  5 

(i) 

3

sin 3 cos
lim

3
x

x x

x









  

(ii) 
0

5 7
lim

2

x x

x x


  

 

6. (a) Find of g  and og f , if they exist for the 

function f and g given by : 4 

   , , ,2 ,5f x y z x y y z    

    2 2 2, , , ln 1 ,xg x y z e x y z     

(b) Find the surface area of the part of the 

sphere 2 2 2 4x y z   , lying above the 

ellipse 2 24 4x y  . 6 
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7. (a) Let : 

 1,0e   and  1,1f    

be in R2. Find ,x y  and 2x y , where 

3x e f   and 5y e f  . 3 

(b) Find the derivative of the function 

:f R R  defined by : 

    
2

2sin sin ,
ttf t t t

   
t R   

using the concept of total derivative. 4 

(c) Let 2:f R R  and 2:g R R  be defined 

by : 

             
2 2

2 2

5
,

7

x y
f x y

x y





 and  

2 2

2
,

x y
g x y

x


 . 

Show that f and g are functionally 

dependent. 3 
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(i) 

(ii) 

(iii) 

5×2=10

]

]

 
2

2
,

x
f x y

x y




2:f R R ]  0,0
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3:f R R

]

1tan ,
x y

z
x y

 




tan
z z

x y z
x y

 
 

 

 2F 2 ,x xye y e

xR sin x x

 -




/2
lim sin 1

x
x  

2R

  D , : 0 1 2 2x y x x y    

,1
2

 
 
 

   F , 2 sin , 2 8x y y x x y  

2 2:f R R
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 

 


 
 

, 0
, , 2

0 , 0

x ze e
y

f x y z y

y

 

3:f R R ]  0,0,0

] ]

2z

y x



 
]

3x y zx y z 

]

              3 2D , : 0 27, 0x y x y x      

]

      2 2 3 3 7, 2 4 2 2f x y x xy y x y x       

2:f R R

 (i) 
7

lim
2 7

x

xx

e

e




  

 (ii) 
1

lim cos
x x
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2


  ]

  2 2, 3 4 7f x y x y    

2:f R R

]   2, 3 2f x y x y y  

 (i) 

3

sin 3 cos
lim

3
x

x x

x









  

 (ii) 
0

5 7
lim

2

x x

x x


 

   , , ,2 ,5f x y z x y y z  ]   , , ,xg x y z e

   2 2 2ln 1 ,x y z f

g of g og f

2 24 4x y 

2 2 2 4x y z  
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 (1,0)e  (1,1)f
2R

,x y 2x y ]

3x e f  5y e f 

   
2

2sin sin ,
ttf t t t t  R

:f R R

2:f R R 2:g R R

 
2 2

2 2

5
,

7

x y
f x y

x y





 

2 2

2
,

x y
g x y

x




f g
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