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BACHELOR’S DEGREE 

PROGRAMME (BDP)  

Term-End Examination 

December, 2025 

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 Q. 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) 1 32e e  represents the point (1,2,0) , 

where 1 2(1,0,0), (0,1,0)e e   and 

3 (0,0,1)e  . 
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(b) If 
2

1

2
tan , 0

y
z x

x

  , then 

0
z z

x y
x y

 
 

 
. 

(c) (0,0)  is a point of maxima for the 

function ( , )f x y xy . 

(d) The function ( , , ) x y zf x y z e    is 

integrable over [0,1] [0,1] [0,1]  . 

(e) (1,0) (0,1)xy yxf f  for the function 

2:f R R  defined by 

( , ) sin( )x yf x y e e  . 

2. (a) Show that the perimeter of triangle 

joining the points (1,0,0), (0,1,0)  and 

(0,0,1)  is 3 2 . 3 

(b) Let 2W( , ) 7u v uv , where 

( , ) 2u x y x y   and ( , ) 5v x y xy . Find 

W

y




 using chain rule. 3 
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(c) Calculate the double integral of the 

function 2:f R R  defined by 

( , ) 5 7f x y x y   over the region defined 

by 1x  , 4y   and 2y x . 4 

3. (a) Find the Taylor polynomial 3T ( )x  for 

x ye   at (0,0) . 4 

(b) Evaluate : 2 

1

1
sin

lim

1
x

x

x

e


 
 
 



  

(c) Evaluate xyf  at a point ( , )x y  for the 

function f defined by 

5 3 3 4( , ) 10 8f x y x x y y   . Using 

Schwarz’s Theorem obtain yxf  at the 

point ( , )x y . 4 

4. (a) Show that the map : 3 

F( , ) (2 3 ,5 7 )x y x y x y     

is locally invertible on the whole of 2
R .  



 [ 4 ]  MTE–07 

C–2778/MTE–07 

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

of density 5, bounded by 2y x  and 

2y x  in the first quadrant. 5 

(c) Check whether the set  

                    
1

0 1x x
x

 
   

 
  

 is bounded. 2 

5. (a) Find the two repeated limits of the 

function : 

 
2

2

1
( , )

1

y x x
f x y

y x y

 
 

 
 at (0,0) . 

Does the simultaneous limit f exist as 

( , ) (0,0)x y   ? Justify your answer. 3 

(b) Examine the function 2:f R R  

defined by 4 2 2( , )f x y y xy x    for 

local extreme values. 5 

(c) If ( , , )f x y z x y z    and ( ) 2g x x , 

find f o g or g o f, whichever exists. 2 
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6. (a) Evaluate 
9 3 3

0
sin( )

y
x dxdy  , by 

reversing the order of integration. Draw 

a sketch of the region of integration. 5 

(b) Check whether the function 2:f R R  

defined by : 

 

2

3 2

5
; ( , ) (0,0)

( , ) 7

3 ; ( , ) (0,0)

x y
x y

f x y x y

x y




  




  

is continuous at (0,0) . 3 

(c) Show that the limit of the function : 

1
, 0

( )

3 2, 0

x
f x x

x x




 
  

  

does not exist as 0x  . 2 

7. (a) State Inverse Function Theorem for the 

functions of two variables. Show that : 

3 2F( , ) ( 7,2 3 )x y x y x y     

is locally invertible at the point (1, 1). 4 
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(b) Show that the function 2:f R R  

defined by ( , ) 2 sinh 3 coshf x y x y   is 

continuously differentiable everywhere. 

3 

(c) Find the domain, the range and the 

level surfaces of the function : 3 

2 2 2( , , ) 9f x y z x y z      
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Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

fnlEcj] 2025 

,e-Vh-bZ-&07 % mPp dyu 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % (i) iz'u la[;k 1 vfuok;Z gSA 

 (ii) iz'u la[;k 2 ls 7 rd fdUgha pkj iz'uksa ds mÙkj 

nhft,A 

 (iii) dSYdqysVj dk iz;ksx djus dh vuqefr ugha gSA 

1- crkb, fd fuEufyf[kr dFku lR; gSa ;k vlR;A vius 

mÙkj ds i{k esa y?kq miifÙk ;k izfr&mnkgj.k nhft, % 

5×2=10 

(d) tc 1 2(1,0,0), (0,1,0)e e 
 

vkSj 

3 (0,0,1)e   gS] rks 1 32e e
 
fcUnq (1,2,0)  dks 

fu:fir djrk gSA   
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([k) ;fn 

2
1

2
tan ,

y
z

x

 , rc x  0 ds fy,   

0
z z

x y
x y

 
 

 
. 

(x) Qyu ( , )f x y xy , (0, 0) ,d mfPp"B fcUnq gSA 

(?k) Qyu ( , , ) x y zf x y z e   , [0,1] [0,1] [0,1]   

ij lekdyuh; gSA 

(³) ( , ) sin( )x yf x y e e   }kjk ifjHkkf"kr Qyu ds 

fy, (1,0) (0,1)xy yxf f A 

2- (d) fcUnq (1] 0] 0)] (0] 1] 0) vkSj (0] 0] 1) dks 

feykus okys f=Hkqt dk ifjeki 3 2  gSA 3 

([k) eku yhft, fd 
2W( , ) 7u v uv  tgk¡ 

( , ) 2u x y x y   vkSj ( , ) 5v x y xy  Ükà[kyk 

fu;e ykxw djds 
W

y




 Kkr dhft,A 3 
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(x) 1x  , 4y   vkSj 2y x  ls cus izns'k ij 

( , ) 5 7f x y x y   }kjk ifjHkkf"kr Qyu 

2:f R R  dk f}d~&lekdy izkIr dhft,A 4 

3- (d) fcUnq (0] 0) ij 
x ye 

 dk Vsyj&cgqin 3T ( )x  

Kkr dhft,A 4 

([k) 
1

1
sin

lim

1
x

x

x

e


 
 
 



 dk ewY;kadu dhft,A 2 

(x) 
5 3 3 4( , ) 10 8f x y x x y y    }kjk ifjHkkf"kr 

Qyu f ds fy, fdlh fcUnq ( , )x y  ij xyf  Kkr 

dhft,A 'oktZ izes; dk iz;ksx djds fcUnq ( , )x y  

ij yxf  dk eku Kkr dhft,A 4 

4- (d) fn[kkb, fd 
2

R  ds lHkh fcUnq ( , )x y  ij Qyu 

F( , ) (2 3 ,5 7 )x y x y x y    LFkkfudr% 

O;qRØe.kh; gSA 3 
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([k) izFke prqFkk±'k esa] 
2y x  vkSj 2y x  ls ifjc¼ 

,d irys IysV dk xq#Ro dsUnz Kkr dhft, ftldk 

?kuRo 5 gSA 5 

(x) tk¡p dhft, fd leqPp; 

1
S 0 1x x

x

 
    
 

 ifjc¼ gSA 2 

5- (d) fuEufyf[kr Qyu f dh fcUnq (0] 0) ij nks 

iqujko`Ùk lhek,¡ Kkr dhft, % 3 

2

2

1
( , )

1

y x x
f x y

y x y

 
 

 
 

D;k ( , ) (0,0)x y   gksus ij ( , )f x y  dh  

;qxin lhek dk vfLrRo gS \ vius mÙkj dh iqf"V 

dhft,A 

([k) Qyu f ds LFkkfudr% pje ekuksa ds fy, 

4 2 2( , )f x y y xy x   ] ijh{k.k dhft,A 5 
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(x) Qyuksa ( , , )f x y z x y z    vkSj ( ) 2g x x ] 

ds fy, f o g vkSj g o f fudkfy,] ;fn vfLrRo 

gSA   2

 

6- (d) fuEufyf[kr lekdy dks pj&ifjorZu djds 

ifjdfyr dhft, % 

9 3 3

0
sin( )

y
x dxdy   

:ikarfjr izns'k dk LFkwy fp= cukb,A  5 

([k) tk¡p dhft, fuEufyf[kr Qyu 
2:f R R ] 

fcUnq (0,0)  ij larr gS % 3 

2

3 2

5
; ( , ) (0,0)

( , ) 7

3 ; ( , ) (0,0)

x y
x y

f x y x y

x y




  




 

(x) fn[kkb, fd 0x   gksus ij fuEufyf[kr lhek dk 

vfLrRo gksrk gS % 2 

1
, 0

( )

3 2, 0

x
f x x

x x




 
  
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7- (d) nks pjksa okys Qyuksa ds fy, izfrykse Qyu izes; dk 

dFku nhft,A  

fn[kkb, fd fuEufyf[kr Qyu fcUnq (1] 1) ij 

LFkkfudr% O;qRØe.kh; gS % 4 

3 2F( , ) ( 7,2 3 )x y x y x y    

([k) eku yhft, ( , ) 2 sinh 3 coshf x y x y   }kjk 

fn;k x;k Qyu 
2:f R R ] loZ= larrr% 

vodyuh; gSA 3 

(x) Qyu 
2 2 2( , , ) 9f x y z x y z     dk izkar] 

ifjlj vkSj Lrji`"B Kkr dhft,A 3 

 

× × × × × 

 

 

 

 

 


