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BACHELOR’S DEGREE 

PROGRAMME (BDP)  

Term-End Examination 

June, 2026 

MTE-007 : 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

5
( , , )

y
f x y z

x z



 is R – (0, 1, 0). 
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(b) Every integrable function defined on a 

rectangle is continuous. 

(c) 
1

limit
77

x

xx

e

e



. 

(d) 1 2 32 3 7 (2, 3, 7)e e e    

where 1 (1, 0, 0)e  , 2 (0, 1, 0)e   and 

3 (0, 0, 1)e  . 

(e) Every polynomial function defined on 

R2 is differentiable everywhere. 

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

defined by : 3 

( , , ) 2| | | | 3| |f x y z x y z    

is not differentiate at the point (0, 0, 0). 

(b) Find 
1

lim sin
x

x
x

. 3 

(c) Check whether the repeated integrals 

obtained by interchanging the order of 

integration in the double integral 

4 1 5

2 0
(3 )xxy e dydx   are the same or 

not.   4 
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3. (a) Find the volume within the cylinder 

2 24 4 1x y   between 12 2 6y z   and 

0z  .  4 

(b) Show that the function 2:f R R  

defined by 2 2( , ) 1f x y x y    has (0, 0) 

as a stationary point but (0, 0) is 

neither a maximum nor a minimum 

point of f. 4 

(c) Find lub S and glb S for the set : 2 

 
    
 

1
S 3 |0 1

2
x x

x
 

4. (a) Find the Taylor polynomials of 

3 3( , ) 7 2f x y x y   , at point (1, 1) upto 

third degree. 5 

(b) State the chain rule for functions of two 

variables. Find the total derivative of 

the function 2:f R R  given by 

2( , ) 2 3 5 4f x y x y x y    , where 

2 1x t   and 2y t  using chain rule. 3 
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(c) Let : 

   2 2 2S {( , , )| 4}x y z x y z  

                P {( , , )|| | 2,| | 2,| | 2}x y z x y z   

              Q {( , , )|| | 1,| | 1,| | 1}x y z x y z   

Show that  Q S P . 2 

5. (a) Let C be the boundary of a unit square 

calculate 
2 5

C

(2 3 )x ydx x ydy . 4 

(b) Check whether the limit of a function 

2:f R R  defined by 
2

2
( , )

x
f x y

x y



 

exists or not as  0, 0x y . 4 

(c) Evaluate 
3

3 2

2 5
lim

3 6 7t

t t

t t

 

 
. 2 

6. (a) Let 2:f R Rbe a function defined by : 

3 3

2 2
( , ) (0, 0)

( , ) ,
( , ) (0, 0)

0 ,

x y
x y

f x y x y
x y

 


  



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Show that  3(0, 0) (cos ) ( (0, 0))v xf f  

 3(sin ) ( (0, 0))yf  

where (cos , sin )v     is a unit vector. 4 

(b) Show that the line integral : 3 

     
(3, 1) 2 2

(–1, 2)
(3 2 ) ( 6 )y xy dx x xy dy    

is independent of path. 

(c) Prove that the functions 2:f R R  and 

2:g R R  respectively defined by 

( , ) cosf x y x y  and ( , ) sing x y x y  are 

not functionally dependent on the set 

D = {( , )| 0}x y x . 3 

7. (a) Consider a function 3F : R R  given  

by : 

F( , , ) 2 5x y z x y z    

Find out whether the equation 

F( , , ) 0x y z   defines a unique function f 

in a neighbourhood of the point (2, –1) 

such that (2, 1) 0f   . 4 
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(b) Show that : 4 

2

2

2 5
lim

sin2x

x

x



  

does not exist. 

(c) Let 5:f R R  be a function defined  

by :   2 

1 2 3 4 5( , , , , )f x x x x x  = 

   1 2 3 4 52 3 4 5x x x x x   

Find 
4

(0, 1, 1, 0, 1)xf . 
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MTE–007 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2026 

,e-Vh-bZ-&007 % 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 izR;qnkgj.k nhft, % 

5×2=10 

(d) rhu pjksa okys okLrfod eku Qyu 

2 2

5
( , , )

y
f x y z

x z



 dk izkar R – (0, 1, 0) gSA 
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([k) fdlh vk;r ij ifjHkkf"kr izR;sd lekdyuh; Qyu 

larr gksrk gSA 

(x) 
1

limit
77

x

xx

e

e



A 

(?k) 1 2 32 3 7 (2, 3, 7)e e e    tgk¡ 

1 (1, 0, 0)e  , 2 (0, 1, 0)e   vkSj 

3 (0, 0, 1)e  A 

(³) 
2R  ij ifjHkkf"kr izR;sd cgqin Qyu gj txg 

vodyuh; gksrk gSA 

2- (d) fn[kkb, fd Qyu 
3:f R R ] tks

( , , ) 2| | | | 3| |f x y z x y z    }kjk ifjHkkf"kr 

gS] fcUnq (0, 0, 0) ij vodyuh; ugha gSA 3 

([k) 
1

lim sin
x

x
x

 Kkr dhft,A 3 

(x) tk¡p dhft, fd D;k f}&lekdy 

4 1 5

2 0
(3 )xxy e dydx  esa lekdyu ds Øe dks 

cnyus ij izkIr gksus okys iqujko`Ùk lekdyu leku 

gSa ;k ughaA 4 
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3- (d) csyu 
2 24 4 1x y   ds Hkhrj 12 2 6y z   

vkSj 0z   ds chp vk;ru Kkr dhft,A 4 

([k) fn[kkb, fd 
2 2( , ) 1f x y x y    }kjk ifjHkkf"kr 

Qyu 
2:f R R  dk (0, 0) ,d fLFkj fcUnq gS] 

ysfdu (0, 0) u rks f dk vf/kdre fcUnq gS vkSj u 

gh U;wure fcUnq gSA 4 

(x) leqPp; 
 

    
 

1
S 3 |0 1

2
x x

x
 ds fy, 

U;wure Åijh lhek (lub) vkSj vf/kdre fuEu 

lhek (glb) Kkr dhft,A 2 

4- (d) fcUnq (1, 1) ij 
3 3( , ) 7 2f x y x y    dh Vsyj 

cgqin dks r`rh; ?kkr rd Kkr dhft,A 5 

([k) nks pjksa ds Qyuksa ds fy, Ükà[kyk fu;e crkb,A 

Ükà[kyk fu;e dk iz;ksx djrs gq,] Qyu 

2( , ) 2 3 5 4f x y x y x y     dk dqy 

vodyu Kkr dhft,] tgk¡ 2 1x t   vkSj 

2y t  gSA 3 
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(x) eku yhft, % 2 

   2 2 2S {( , , )| 4}x y z x y z  

             P {( , , )|| | 2,| | 2,| | 2}x y z x y z   

              Q {( , , )|| | 1,| | 1,| | 1}x y z x y z   

gSA fl¼ dhft, fd  Q S P  gSA 

5- (d) eku yhft, C ,d bdkbZ oxZ dh lhek gSA 

2 5

C

(2 3 )x ydx x ydy  dh x.kuk dhft,A 4 

([k) tk¡p dhft, fd D;k Qyu 
2:f R R  tks 

2

2
( , )

x
f x y

x y



 }kjk ifjHkkf"kr gS] dh lhek 

 0, 0x y  ds fy, fo|eku gS ;k ughaA 4 

(x) 

3

3 2

2 5
lim

3 6 7t

t t

t t

 

 
 Kkr dhft,A 2 

6- (d) eku yhft, %  

3 3

2 2
( , ) (0, 0)

( , ) ,
( , ) (0, 0)

0 ,

x y
x y

f x y x y
x y

 


  




 

}kjk ifjHkkf"kr 
2:f R R  ,d Qyu gSA 4 
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fn[kkb, fd  3(0, 0) (cos ) ( (0, 0))v xf f  

 3(sin ) ( (0, 0))yf  tgk¡ (cos , sin )v     

,d ,dd lfn'k gSA 

([k) fn[kkb, fd js[kk lekdy % 

        
(3, 1) 2 2

(–1, 2)
(3 2 ) ( 6 )y xy dx x xy dy    

iFk ls Lora= gSA 3 

(x) fl¼ dhft, fd Qyu 
2:f R R  vkSj 

2:g R R ] tks Øe'k% ( , ) cosf x y x y  vkSj 

( , ) sing x y x y  }kjk ifjHkkf"kr gSa] leqPp; 

D = {( , )| 0}x y x ij QyukRed :i ls vkfJr 

ugha gSaA  3 

7- (d) eku yhft, fd ,d Qyu 
3F : R R  bl izdkj 

fn;k x;k gS % 

F( , , ) 2 5x y z x y z    

irk yxkb, fd D;k lehdj.k F( , , ) 0x y z   

fcUnq (2, –1)  ds izfros'k esa ,d vf}rh; Qyu f 

dks ifjHkkf"kr djrk gS] ftl izdkj (2, 1) 0f    gSA 

    4 
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([k) fn[kkb, fd 

2

2

2 5
lim

sin2x

x

x



 dk vfLrRo ugha gSA 4 

(x) eku yhft, 
5:f R R  ,d Qyu gS tks % 

1 2 3 4 5( , , , , )f x x x x x  

=    1 2 3 4 52 3 4 5x x x x x  

}kjk ifjHkkf"kr gSA 
4
(0, 1, 1, 0, 1)xf  Kkr 

dhft,A  2 

× × × × × 

 

 

 

 

 

 

 

 

 

 


