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BACHELOR’S DEGREE 

PROGRAMME (BDP)  

Term-End Examination 

June, 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) Domain of the real valued function f  

of three variables given by 

  2 2
, ,

x
f x y z

y z



 is R ~ {0, 0, 0}. 
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(b) Two functions : 

2:f R R  and 2:g R R  

given by  
2 2

2 2

4 9
,

6 7

x y
f x y

x y





 and 

 
2

2 2
,

x
g x y

x y



 are functionally 

dependent. 

(c) If f : , ,a b c d        R  is continuous, 

then f is integrable. 

(d) A function 3:f R R  defined by : 

 , ,f x y z x y z     

is differentiable everywhere. 

(e) A circle with centre at the origin (0, 0) 

and radius 5 is a level curve of the 

function 2:f R R  defined by 

  2 2, 36f x y x y   . 

2. (a) Evaluate : 2 

5

1
lim

7 xx e 
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(b) Let 2:f R R  be defined by : 

 , 2 3 1f x y x y    . 

Calculate  0,0
x

f  as well as  0,0
y

f , if 

they exist. 4 

(c) Find the second Taylor’s polynomial  

of the function 
2 5( , ) x yf x y e   at the 

point (1, 0). 4 

3. (a) Show that the function 2:f R R  

defined by : 

              
0, if either 0or 0 

,
2, otherwise

x y
f x y

 
 


  

is continuous at the point (1, 1). 3 

(b) Integrate   4 2,f x y x y   over the 

region bounded by , 2y x y x   and 

2x  .  3 
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(c) If cos , xu x y v ye  , sin ,w xz  find the 

Jacobian 
 
 

, ,

, ,

u v w

x y z




 and evaluate it at 

2,0,
3

 
 
 

. 4 

4. (a) Under what condition on k does : 

20

cos sin
lim

sinx

kx x x

x x


  

exist ? Also find the limit when it exists.  

3 

(b) Compute the volume within the 

cylinder 2 2 1x y   between the planes 

4x y z    and 0z  . 4 

(c) Let    1 2
1,0,0 , 0,1,0e e   and 

3
(0,0,1)e  . Find the points 

1 2
2x e e   

and 
2 3

y e e  . Also, find the distance of 

the point 5x y  from the origin. 3 

5. (a) Using the method of Lagrange's 

multipliers, find the stationary points of 

the function 2:f R R  defined by 

 ,f x y xy  on the plane 1x y  . 
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Further check whether or not 

stationary points so obtained are 

extreme points. 4 

(b) Use Green’s theorem to evaluate : 

   2 2

C
3 2 3x y dx x y dy   , 

where C is the ellipse 
2 2

1
9 16

x y
  . 3 

(c) If : 

 
5 5

2 2
, ,

x y
f x y

x y





  

show that : 

 
F F

3 , ,x y f x y
x y

 
 

 
  

stating the results used. 3    

6. (a) Find the directional derivative of : 

        

 
   

   

2 2

2
, , 0,0

,

0 , , 0,0

xy
x y

x yf x y

x y




 
 

  

at (0, 0) in the directions (i) 
2


  , and  

(ii) 
4


  . 5 
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(b) Evaluate 2

S

z dx dydz , where S is the 

solid region between the sphere 1   

and 2  , by using spherical 

coordinates. 5 

7. (a) Evaluate : 2 

         2 2lim 2 3 2 2 3 2
x

x x x x


      

(b) Let 3 3:f R R  be defined by : 

   , , sin ,cos ,sinf x y z x y z  

and 3 3:g R R  be defined by :  

           2 2, , , , 1g x y z x z y z   .  

Show that : 

              

F ,0,0 G ,0,0
2 2

    
   

   
  

where F = f o g and G = g o f. 4 

(c) If possible, find a function f such that : 4 

            
 2 2F 10 6 , 5 12xy y x xy f     . 
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MTE–07 

Lukrd mikf/k dk;ZØe (ch- Mh- ih-) 

l=kar ijh{kk  

twu] 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)    2 2
, ,

x
f x y z

y z



 }kjk ifjHkkf"kr rhu pjksa 

okyk okLrfod eku QYku f  dk izkar 

 ~ (0,0,0R   gSA 
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([k)  
2 2

2 2

4 9
,

6 7

x y
f x y

x y





 vkSj  

2

2 2
,

x
g x y

x y



 

}kjk Øe'k% fn, x, Qyuksa 
2:f R R  vkSj 

2:g R R ] Qyfudr% vkfJr gSaA 

(x) ;fn : , ,f a b c d        R  larr gS] rks f  

lekdyuh; gSA 

(?k)   , ,f x y z x y z    }kjk ifjHkkf"kr Qyu 

3:f R R  loZ= vodyuh; gSA 

(³)   2 2, 36f x y x y    }kjk ifjHkkf"kr Qyu 

2:f R R  dk Lrj oØ o`Ùk gS ftldk dsUnz 

ewyfcUnq (0] 0) ij gS vkSj f=T;k 5 gSA 

2- (d) 
5

1
lim

7 xx e 
 dks ifjdfyr dhft,A 2 

([k) eku yhft, % 

2:f R R ,  , 2 3 1f x y x y     

}kjk ifjHkkf"kr gSA    0,0 , 0,0
x y

f b   ifjdfyr 

dhft,] ;fn vfLrRo gSA 4 
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(x) fcUnq  1,0  ij Qyu   2 5, x yf x y e   dk f}rh; 

Vsyj cgqin Kkr dhft,A 4 

3- (d) fn[kkb, fd uhps fn;k x;k Qyu fcUnq (1] 1) ij 

larr gS %  3 

         

 
0,  0 0 

,
2,

x y
f x y

 
 


;fn ;k

vU;Fkk

 

([k) , 2y x y x   vkSj 2x   ls ifjc¼ izns'k ij 

Qyu   4 2,f x y x y   dk lekdy izkIr 

dhft,A  3 

(x) ;fn cos , , sinxu x y v ye w xz   ] rc 

tSdksfc;u 
 
 

, ,

, ,

u v w

x y z




 Kkr dhft, vkSj 2,0,

3

 
 
 

 

ij ifjdfyr Hkh dhft,A 4 

4- (d) k  dk og eku Kkr ftlds fy, % 

20

sin sin
lim

sinx

kx x x

x x


  

dk vfLrRo gksA lhek dk eku Hkh Kkr dhft,A 3 



 [ 10 ] MTE-07 

D–3297/MTE–07 

([k) csyu 
2 2 1x y   ds vUnj vkSj lery 

4x y z    vkSj 0z   ds chp esa fLFkr izos'k 

dk vk;ru Kkr dhft,A 4 

(x) eku yhft,    1 2
1,0,0 , 0,1,0e e   vkSj 

 3
0,0,1e  ] rc fcUnq 

1 2
2x e e   vkSj 

2 3
y e e   izkIr dhft,A ewyfcUnq ls fcUnq 

5x y  rd ds chp dh nwjh Hkh izkIr dhft,A 3 

5- (d) ySxzkat xq.kd fof/k ls lery 1x y   ij 

 ,f x y xy  }kjk ifjHkkf"kr Qyu 
2:f R R  

ds LrC/k fcUnq Kkr dhft,A ;g Hkh tk¡p dhft, fd 

LrC/k fcUnq mlds pje eku fcUnq gksA 4 

([k) xzhu izes; iz;ksx djds % 

   2 2

C
3 2 3x y dx x y dy     

dk eku Kkr dhft,] tgk¡ C  nh?kZo`Ùk 

2 2

1
9 16

x y
  gSA 3 
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(x) ;fn %   3 

                        
5 5

2 2
, ,

x y
f x y

x y





  

 rc fn[kkb, fd  % 

                        
F F

3 , ,x y f x y
x y

 
 

   

 
vkius ftu ifj.kkeksa dk bLrseky fd;k] oss Hkh 

crkb,A  

6- (d) fuEufyf[kr Qyu dk] fn'kk,¡ (i) 
2


   vkSj  

(ii) 
4


   esa  0,0  ij fnd~ vodyt Kkr 

dhft, %  5 

              
   

   

2 2

2
, , 0,0

,

0 , , 0,0

xy
x y

x yf x y

x y




 
 

 

([k) xksyh; funsZ'kkadksa dk iz;ksx djds % 

2

S

z dx dydz  

dk eku Kkr dhft,] tgk¡ S  xksyk 1   vkSj 

xksyk 2   ls ifjc¼ izns'k gSA 5 
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7- (d)  ifjdfyr dhft, % 2 

                
 2 2lim 2 3 2 2 3 2

x
x x x x


      

([k) eku yhft, fd    , , sin ,cos ,sinf x y z x y z  

vkSj    2 2, , , , 1g x y z x z y z    }kjk  

Øe'k% fn, x, Qyu 
3 3:f R R  vkSj 

3 3:g R R  ds fy, fn[kkb, fd % 4 

            

F ,0,0 G ,0,0
2 2

    
   

   
]  

tgk¡ F of g  vkSj G og f A 

(x) ;fn laHko gS] rks ,d ,slk Qyu f  Kkr dhft,  

fd %   4 

      2 2F 10 6 , 5 12xy y x xy f      

× × × × × 

 

 

 

 

 

 


