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BACHELOR’S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
December, 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. Justify your answers : 5×2=10 

(a) ( )lim
x a

f x
→

= ∞  when ( )f x  is positive in 

] , [a a− δ + δ  for some 0δ > . 

(b) The function f, defined by : 

       
( )

3 2 33 4,
2

x x y yf x y
xy

+ −
=

+   
 is homogeneous on its domain. 
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(c) S = 14 |0 1x
x

 + < < 
 

 is bounded above. 

(d) The Jacobian of the functions = +u x y  and 

= −v x y  is 2. 

(e) The function f, defined by : 

( ) 4 2,f x y x xy y= + +   

is integrable on [1, 2] × [2, 3]. 

2. (a) Find f o g and g o f, if they exist, for the 
functions : 4 

                      
( ) ( )( )2 2, ,ln 1xf x y e x y= + +   

and          ( ) ( ), , 5g x y x y y= +   

Also find their domains. 

(b) Evaluate of the following limits : 2×3=6 

(i) 20

coslim
x

x

e x x
x→

− −   

(ii) 
0

1 coslim
sin2x

x
x→

−
  

3. (a) Find the second Taylor polynomial of the 

function ( ) 3, x yf x y e +=  at the point (0, 0). 4 
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(b) Show that : 4 
2

2 20
0

lim 0
x
y

xy
x y→

→

=
+

  

(c) Let :  2 

                       ( ){ }2 2 2S , , | 16x y z x y z= + + ≤   

and         C {( , , )| 2 ,= − ≤ ≤x y z x z   

       2 ,y z− ≤ ≤  2 }z z− ≤ ≤   
Show that S ⊇ C. 

4. (a) Let f : 2 →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 of  
f at the point (0, 0), if they exist. 6 

(b) Evaluate the following repeated integral by 
reversing the order of integration : 4 

2
1
0

x
x

xydy dx 
 
 ∫ ∫   

5. (a) Find the local extrema of the function : 6 

( ) 2 2, 2 2 2 2 1= − + + − +f x y x xy y x y   
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(b) Find the product and quotient of functions 
fg and f/g, where  

( ) 2 3, ,x yf x y e +=   

and         ( ) sin, , 0= ≠
yg x y x

x
.  

 Also find their domains.  4 

6. (a) Show that the following line integral : 

( ) ( )( )
( )3,1 2 2

1,2
2 2

−
+ + +∫ y xy dx x xy dy   

is independent of path and evaluate it. 5 

(b) Integrate ( ), , 2 3f x y z x z= + −  over the 

cylindrical region given by 
2 2 1,0 1x y z+ = ≤ ≤ . 5 

7. (a) Verify the chain rule for the Jacobians for 
the following functions : 6 

, , ,xy yz zxu e v e w e= = =   
2 3, ,x r y s z t= = = . 

(b) Show that : 
2 2f f

x y y x
∂ ∂

=
∂ ∂ ∂ ∂

 

for the function ( ) ( )3, tanf x y xy= . 4 
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      MTE-07 

Lukrd mikf/ dk;ZØe (ch- Mh- ih-) 

l=kkar ijh{kk 

fnlEcj] 2024 
,e-Vh-bZ--07 % mPp dyu 

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

uk sV % (i) iz'u la- 1 vfuok;Z gSA 

 (ii) iz'u la- 2 ls 7 rd fdUgha p kj 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 

mÙkjksa dh iqf"V dhft, % 5×2=10 

(d)  ( )lim
x a

f x
→

= ∞  ;fn ,d 0δ >  ds fy, 

] , [a a− δ + δ  esa ( )f x  /ukRed gSA 

([k)  ( )
3 2 33 4,

2
x x y yf x y

xy
+ −

=
+

 }kjk fn;k x;k 

iQyu f vius izkar ij le?kkr gSA 
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(x)  leqPp; 1S 4 |0 1x
x

 = + < < 
 

 fuEur% 

ifjc¼ gSA 

(?k)  iQyu = +u x y  ,oa = −v x y dk tSdksfc;u 

2 gksrk gSA 

(Ä)  ( ) 4 2, = + +f x y x xy y  }kjk ifjHkkf"kr iQyu 

, [1,2] 2,3×   f  ij lekdyuh; gSA  

2- (d) fuEufyf[kr iQyuksa ds fy, of g  vkSj og f  ds 

vfLrRo gaS] rks mudk irk yxkb, % 4 

                
( ) ( )( )2 2, ,ln 1= + +xf x y e x y   

vkSj    ( ) ( ), ,5g x y x y y= +   

muds izkar Hkh Kkr dhft,A 

([k) fuEufyf[kr lhekvksa dk ewY;kadu dhft, % 6 

(i) 20

coslim
x

x

e x x
x→

− −   

(ii) 
0

1 coslim
sin2x

x
x→

−   

3- (d) fcUnq (0] 0) ij iQyu ( ) 3, x yf x y e +=  dk 

f}rh; Vsyj cgqin Kkr dhft,A 4 
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([k) fn[kkb, fd % 4 
2

2 20
0

lim 0
x
y

xy
x y→

→

=
+

 

(x) eku yhft, % 2 

          ( ){ }2 2 2S , , | 16x y z x y z= + + ≤  

vkSj  
C {( , , )| 2 ,= − ≤ ≤x y z x z    

2 ,y z− ≤ ≤   
2 }z z− ≤ ≤ . 

fn[kkb, fd S C⊇ A 

4- (d) eku yhft, 2 →R R % 

( ), | | | 1|= + +f x y x y  
}kjk ifjHkkf"kr gSA tk¡p dhft, fd f fcUnq 

( )0,0  ij larr gSA fcUnq (0] 0) ij f  ds 

vkaf'kd vodytksa dks ifjdfyr dhft,] ;fn 

vfLrRo gSA 6 

([k) fuEufyf[kr lekdyu ds Øe esa ifjorZu djus 

ds ckn] lekdfyr dhft, % 4 

2
1
0

x
x

xydy dx 
 
 ∫ ∫  

5- (d) iQyu % 

( ) 2 2, 2 2 2 2 1= − + + − +f x y x xy y x y  
ds LFkkfudr% pje ekuksa dks Kkr dhft,A 6 
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([k) iQyu;qXeksa fg ,oa f/g ds xq.kuiQy vkSj HkkxiQy 

Kkr dhft,] tgk¡ % 4 

( ) 2 3, x yf x y e += , 

,oa  
    

( ) sin, , 0yg x y x
x

= ≠  

muds izkar Hkh crkb, 

6- (d) fn[kkb, fd fuEufyf[kr js[kk lekdy 

iFk&Lokar=; gS vkSj bldk ewY;kadu dhft, % 5 

               
( ) ( )( )

( )3,1 2 2
1,2

2 2
−

+ + +∫ y xy dx x xy dy  

([k)  2 2 1, 0 1x y z+ = ≤ ≤  }kjk fn, x, csyuh 

izns'k ij iQyu ( ), , 2 3f x y z x z= + −  dk 

lekdyu dhft,A 5 

7- (d)  fuEufyf[kr iQyuksa ds tSdksfc;uksa ds fy,  

Ük`a[kyk fu;e lR;kfir dhft, % 6 

, , ,xy yz zxu e v e w e= = =   
2 3, ,x r y s z t= = = . 

([k) iQyu 

( ) ( )3, tanf x y xy=  

ds fy, fn[kkb, fd % 4 
2 2f f

x y y x
∂ ∂

=
∂ ∂ ∂ ∂

. 

× × × × × × × 


