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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2024 

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) The domain of the function ( , )
x y

f x y
x y





 

is  2( , ) |x y x y R . 

(b) If 1sin , 0
x

z y
y

  , then : 

0
z z

x y
x y

 
 

 
. 
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(c) The Jacobian of the functions : 

2 3 , 5 7u x y v x y      

is 28. 

(d) 
2

S 1 | 0 1x
x

 
    
 

 is bounded below. 

(e) The area of D ( , ) |0 1x y x   , 

0 xy e   is 1e  . 

2. (a) Find the product and quotient of the 

following pairs of functions f and g, where : 

4 

 ( , ) sin cosf x y x y   

and    
sin

( , ) , 0
x

g x y y
y

   

State their domains in each case. 

(b) Evaluate the following : 2×3=6 

(i) 
5

20

cos 5 5
lim

5

x

x

e x x

x

 
  

(ii) 

2

1 sin
lim

1 cos 2
x

x

x





  

3. (a) Show that : 4 

2 2

2 20
0

lim 0
x
y

x y

x y
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(b) Show that the function 2x x xy   is 

differentiable at (0, 0) . 4 

(c) Describe the level curves of the function : 2 

2 2( , ) 36f x y x y   . 

4. (a) Find the minimum value of 2 22x y  

subject to the condition 3 11x y   using 

Lagrange’s method of multipliers. 6 

(b) Find the area of the region D in 2R  

bounded by the parabolas 25y x   and 

2 3y x  . 4 

5. (a) Evaluate the integral : 5 

     

3

2 2 2 2

W

sin( )x y z dx dy dz  , 

where W is the region bounded by the 

sphere 2 2 2 4x y z   . 

(b) Find the centre of gravity of a thin plate of 

density  , bounded by 2y x  and y x  

in the first quadrant. 5 

6. (a) If (a) ( , , ) (sin , cos , sin )f x y z x y z , 

2 2( , , ) ( , , 1)g x y z x z y z    and 

F of g , verify that : 6 

FJ (1,1,1) J (3,1, 2) O J (1,1,1)f g . 
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(b) Find the second Taylor polynomial of the 

function ( , ) cos (3 5 )f x y x y   at the 

point (0, 0) . 4 

7. (a) Find 
du

dt
, if 2( , ) 3u x y x xy y   , 

3x t  , 26y t  . 3 

(b) Use Green’s theorem to evaluate : 5 

3 2

C
( 2 ) (4 3 )x y dx x y dy   , 

where C is the ellipse 
2 2

2 2
1

x y

a b
  . 

(c) Locate the stationary points of 

( , )f x y xy . 2 
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(i) 

(ii) 

(iii) 

5×2=10

( , )
x y

f x y
x y






 2( , ) |x y x y R

1sin , 0
x

z y
y

  ]

0
z z

x y
x y
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2 3 , 5 7u x y v x y     

2
S 1 | 0 1x

x

 
    
 

D ( , ) |0 1x y x   ] 0 xy e 

1e 

f g

( , ) sin cosf x y x y   

sin
( , ) , 0

x
g x y y

y
 

2×3=

 (i)  
5

20

cos 5 5
lim

5

x

x

e x x

x

 
  

 (ii)  

2

1 sin
lim

1 cos 2
x

x

x





  

2 2

2 20
0

lim 0
x
y

x y

x y
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2x x xy  ] (0, 0)

2 2( , ) 36f x y x y  

3 11x y 

2 22x y

2R ] 25y x 

2 3y x 

3

2 2 2 2

W

sin( )x y z dx dy dz 

] W

2 2 2 4x y z  

2y x y x

] 

( , , ) (sin , cos , sin )f x y z x y z ]

2 2( , , ) ( , , 1)g x y z x z y z  

F of g

         FJ (1,1,1) J (3,1, 2) O J (1,1,1)f g  
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(0, 0) ( , ) cos(3 5 )f x y x y 

f

du

dx
]

2( , ) 3u x y x xy y   ] 3x t  , 

26y t 

        

3 2

C
( 2 ) (4 3 )x y dx x y dy    

] C

2 2

2 2
1

x y

a b
 

( , )f x y xy
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