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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 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 questions 2 to 7. 

 (iii) Use of calculator is not allowed.  

1. State whether the following statements are 

true or false. Justify your answers. 5×2=10 

(a) 
1

lim 0
1 xx e




. 

(b) The curve of intersection of the plane 2y   

and the surface 2 22 3z x y   passes 

through the point (1, 2,14) . 
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(c) Directional derivative of a function f of two 

variables at (2, 0)  in the direction of the  

x-axis is the partial derivative (2, 0)yf . 

(d) The transformation 2 2F( , ) (2 , )x y xy x y   

is locally invertible at the point (1,1) . 

(e) Let f be a real valued function defined by 

( , )f x y x y   on a domain D. Then the 

line integral 

C

dx dy  is independent of 

paths in the domain D. 

2. (a) Prove that : 4 

3 3

2 2( , ) (0,0)

2 3
lim 0

x y

x y

x y





. 

(b) Find the third Taylor polynomial of the 

function 2 5x ye   at the point (0, 0). 4 

(c) Let (1, 0)e   and (0,1)f   in 2R . Find 

| 3 5 |x y , where 2 3x e f   and 5y f . 2 

3. (a) Find 
du

dx
 for 2 2cos ( )u x y  , where x and y  

satisfy the equation 2 23 7 1x y  . 3 
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(b) Verify the chain rule for the Jacobian for 

the following functions : ,x y y zu e v e   , 

z xw e   where 2 3, ,x r y s z t   . 5 

(c) Find the domain of the real valued function 

f of three variables given by 

2 2 2
( , , )

x y z
f x y z

x y z

 


 
 and evaluate the 

function at (1, 2, 3) . 2 

4. (a) Find the volume of the solid whose base is 

a triangle in the xy-plane bounded by the  

y-axis, the lines 2y x  and 2y  , while 

the top of the solid is in the plane 

5z x y   . 6 

(b) Evaluate the following limits : 4 

(i) 
1

lim 5 sin
5x

x
x

  

(ii) 
5 4 3

7

3 7 10 3
lim

5 1x

x x x

x

  


  

5. (a) Compute 

W

y dx dy dz , where W is the 

region given by 0, 0, 7x y z    and the 

surface 2 2z x y  . 6 

(b) Show that the function 2:f R R  defined 

by 2 3 2( , ) 2 3f x y x xy y xy     has a 

stationary point at (0, 0) but has no local 

extreme value at (0, 0). 4 
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6. (a) Let 2:f R R  be a function defined by 

2( , )f x y x y  . Check whether 

( , ) ( , )xy yxf a b f a b  at every point ( , )a b  of 

the domain of f. 2 

(b) Find the functional selection for the pair of 

the following functions : 

                 
2

( , )
y

f x y
x

 , 
2

2
( , )

2 3

x y
g x y

x y





.  

Deduce that f and g are functionally 

dependent. 3 

(c) Evaluate the following repeated integral by 

reversing the order of integration : 5 

2

2 2

0

x

x
xy dy dx 

 
   . 

7. (a) Calculate the work done by a force 

2 2F ( , )x y xy  in moving a particle from  

(0, 0) to (1, 1) along the line y x . 4 

(b) Let 2:f R R  be defined by : 

( , ) | 1 | | |f x y x y   . 

Check whether f is continuous at the point 

(0, 0). Calculate the partial derivatives at 

the point (0, 0), if they exist. 6 
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(i) 

(ii) 

(iii) 

5×2=10

1
lim 0

1 xx e




2y  2 22 3z x y 

] ] ]
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-x ]

f ]

(2, 0)yf

2 2F( , ) (2 , )x y xy x y 

]

f D ( , )f x y x y 

C

dx dy D

3 3

2 2( , ) (0,0)

2 3
lim 0

x y

x y

x y





 

] 2 5x ye 

2R (1, 0)e  (0,1)f   

| 3 5 |x y ] 2 3x e f 

5y f

2 2cos ( )u x y 
du

dx
]

x y 2 23 7 1x y 
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,x y y zu e v e   , 
z xw e   

2 3, ,x r y s z t  

2 2 2
( , , )

x y z
f x y z

x y z

 


 

f

] ]

-xy -y

2y x 2y 

5z x y  

6 

 (i)  
1

lim 5 sin
5x

x
x

  

 (ii)  
5 4 3

7

3 7 10 3
lim

5 1x

x x x

x

  


  

W

y dx dy dz ] W ]

0, 0, 7x y z   2 2z x y 

2 3 2( , ) 2 3f x y x xy y xy   

2:f R R

] ]
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2:f R R
] 

2( , )f x y x y 

f ( , )a b

( , ) ( , )xy yxf a b f a b

2

( , )
y

f x y
x

 , 
2

2
( , )

2 3

x y
g x y

x y





 

f g

2

2 2

0

x

x
xy dy dx 

 
    

y x ] ]

2 2F ( , )x y xy

                  
2:f R R ] ( , ) | 1 | | |f x y x y    

f ]

] ]

]
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