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BACHELOR’S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
December, 2022 

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 questions 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) 3 is an upper bound of the set 
2 | 0 1 .x x
x

 + < < 
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(b) The point (0, 0) is a point of local minima 

on the parabola 2 8y x= .  

(c) The functions →2:f R R  and 

2:g →R R  given by ( , )
2

x yf x y
x

+
=  and 

2( , ) x yg x y
y

+
=  are functionally 

dependent.   

(d) The map 2 2F : →R R  given by  

F (x, y) = (x cos y, x sin y) is not invertible 

on { }= > ≤ 2D ( , ) | 0x y x R .  

(e) The function f defined by 
2( , ) 3f x y x xy= +  is integrable over  

[2, 1] × [1, 2]. 

2. (a) Evaluate the following : 5 

(i) 42lim 5 cos 6 10x
x

e
x

−
→∞

 + +  
 

(ii) 20

5 6lim
3

x x

x x→

−   
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(b) Show that the function →2:f R R  

defined by : 

            

 −
≠= +

 =

3 3

2 2 , if ( , ) (0, 0)( , )
0 , if ( , ) (0, 0)

x y x y
f x y x y

x y
 

is a continuous function on 2R .    5 

3. (a) Show that the equation : 

5 5 37 16 7 0x y x y+ − − =  

determines a solution y = φ (x) around the 

point x = 1 such that φ (1) = 2 and 

61(1)
64

′φ = . 4 

(b) Let →2:f R R  be defined by : 

12, if ( , ) (0, 0)( , )
0, if ( , ) (0, 0)

x y
f x y

x y
≠

= 
=

 

Show that (0, 0)xf  and (0, 0)yf  do not exist. 

4 

(c) Find the quotient f
g

 and its domain, where 

f (x, y) = 2xy and 2 2( , ) 5g x y x y= + . 2  
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4. (a) Let :   

− ≠
= 

=

5 7 , 0( , )
0 , 0

y xy
f x y

xy
 

Check whether the two repeated limits of f 
exist. If they exist are they equal ? 3 

(b) Evaluate the repeated integral : 4 
2 4 2 2

1 3
( )x y xy dy dx

−
+∫ ∫  

(c) Show that : 
3( , ) cosx yf x y e x y+= +  

is differentiable everywhere.  3 

5. (a) Use Green’s theorem to evaluate : 

3 2
C

(3 ) (2 3 )x y dx x y dy+ + −∫ , 

where C is the ellipse 
2 2

1
9 16
x y

+ = . 3  

(b) Show that in 2R  the open disc S with 
centre (2, 3) and radius 5 lies in the open 
square : 

            { }1S ( , ) | 2 5, 3 5x y x y= − < − <  

Also show that 1S S.⊆    4 
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(c) Let 2W ( , ) 3 ,x y x y=  where x (u, v) = u + v 

and y (u¸v) = 3 25u v .  Find W
V

∂
∂

 using chain 

rule.   3 

6. (a) Find the stationary points and the local 
extreme values of the function : 5 

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

where ( , )x y ∈ 2R . 

(b) Evaluate : 

W
y dx dy dz∫∫∫ , 

where the region W is given by x = 0, y = 0, 

z = 4 and the surface 2 2z x y= + . 5  

7. (a) Find the mass of a solid substance 

occupying a portion of sphere 
2 2 2 9,x y z+ + =  which lies between the 

planes 
4
π

θ =  and 
4
π

θ = − , given that 

( , , ) 5x y zδ = . 4  
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(b) Obtain the fourth Taylor’s polynomial of  

f (x) = sin x about 
2

x π
= . 3 

(c) Evaluate : 3 

1

lnlim
cos

2
x

x

x→ π
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      MTE-07 

Lukrd mikf/ dk;ZØe (ch- Mh- ih-) 

l=kkar ijh{kk 

fnlEcj] 2022 

,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) 'ks"k iz'uksa esa ls 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 ds i{k eas y?kq miifÙk ;k izfr&mnkgj.k nhft, %  

5×2=10 

(d)  3 leqPp; 2 |0 1x x
x

 + < < 
 

 dk mifj& 

ca/ gSA 
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([k)  ijoy; 2 8y x=  ij fcUnq (0] 0) LFkkuh; 

fufEu"B dk fcUnq gSA 

(x)  ( , )
2

x yf x y
x

+
=  vkSj 2( , ) x yg x y

y
+

=  }kjk 

fn, x, iQyu →2:f R R vkSj 

2:g →R R  iQyfudr% vkfJr gSaA 

(?k)  F (x, y) = (x cos y, x sin y) }kjk 

fn;k x;k iQyu 2 2F : →R R , 

{ }D ( , ) | 0x y x= > ≤ 2R  ij O;qRØe.kh; 

ugha gSA 

(Ä)  2( , ) 3f x y x xy= +  }kjk ifjHkkf"kr iQyu f,  

[2 × 1] × [1, 2] ij lekdyuh; gSA 

2- (d)  fuEufyf[kr dk ewY;kadu dhft, % 5 

 (i) 42lim 5 cos 6 10x
x

e
x

−
→∞

 + +  
 

 (ii) 20

5 6lim
3

x x

x x→

−   
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([k)  fn[kkb, fd % 

            

 −
≠= +

 =

3 3

2 2 , ( , ) (0, 0)( , )
0 , ( , ) (0, 0)

x y x y
f x y x y

x y

 

   

 }kjk ifjHkkf"kr iQyu →2:f R R ] 2R  ij 

larr iQyu gSA 5 

3- (d)  n'kkZb, fd lehdj.k % 

5 5 37 16 7 0x y x y+ − − =  

 ,sls fcUnq x = 1 ds gy y = φ (x) fu/kZfjr 

djrk gS] ftlds fy, φ (1) = 2  vkSj 

61(1)
64

′φ = A 4  

([k)  eku yhft, →2:f R R bl izdkj ifjHkkf"kr 

gS % 

           

12, ( , ) (0, 0)( , )
0, ( , ) (0, 0)

x yf x y
x y

≠
= 

=

 
 

 
 fn[kkb, fd (0, 0)xf  vkSj (0, 0)yf  dk 

vfLrRo ugha gksrkA 4 
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(x)  HkkxiQy f
g
 vkSj bldk izkar Kkr dhft,] tgk¡ 

f (x, y) = 2xy vkSj g (x, y) = 2 25x y+ A 2 

4- (d)  eku yhft, % 

− ≠
= 

=

5 7 , 0( , )
0 , 0

y xy
f x y

xy
 

 tk¡p dhft, fd f dh iqujko`Ùk lhekvksa dk 

vfLrRo gS ;k ugha] ;fn gS] rks D;k os cjkcj  

gSa \   3 

([k)  iqujko`Ùk lekdyu % 

2 4 2 2
1 3

( )x y xy dy dx
−

+∫ ∫  

 dk ewY;kadu dhft,A 4 

(x)  fn[kkb, fd % 

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

 loZ=k vodyuh; gSA 3 
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5- (d)  xzhu izes; ls % 

3 2
C

(3 ) (2 3 )x y dx x y dy+ + −∫  

 dk ewY;kadu dhft,] tgk¡ 
2 2

C : 1
9 16
x y

+ =  

ls fu:fir nh?kZo`Ùk gSA 3 

([k)  fn[kkb, fd 2R  eas dsUnz (2, 3) vkSj f=kT;k  

5 okys foo`r pfØdk] foo`r oxZ % 

            { }1S ( , ) | 2 5, 3 5x y x y= − < − <  

 esa fLFkr gSA ;g Hkh fn[kkb, fd 1S S.⊆ A 4 

(x)  eku yhft, 2W ( , ) 3 ,x y x y=  tgk¡ x (u, v) = 

u + v, y (u, v) = 3 25u v A  Ük`a[kyk fu;e ls w
v

∂
∂

 

Kkr dhft,A 3 

6- (d)  iQyu 4 2 2( , ) ,f x y y xy x= + +  ds LrC/ 

fcUnq vkSj LFkkuh; pje eku Kkr dhft,] tgk¡ 

( , )x y ∈ 2R A 5 
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([k)  
W

y dx dy dz∫∫∫  dk ewY;kadu dhft,] tgk¡ 

izns'k W : x = 0, y = 0, z = 4 vkSj i`"B 

2 2z x y= +  }kjk fn;k x;k gSA  5 

7- (d)  leryksa 
4
π

θ =  vkSj 
4
π

θ = −  ds chp fLFkr 

xksys 2 2 2 9,x y z+ + =  ds Hkkx dks ?ksjus 

okyh Bksl oLrq dk nzO;eku Kkr dhft,] fn;k 

x;k gS δ (x, y, z) = 5A 4 

([k)  
2

x π
=  ij f (x) = sin x dk prqFkZ Vsyj cgqin 

izkIr dhft,A 3 

(x)  
1

lnlim
cos

2
x

x

x→ π
 dk ewY;kadu dhft,A 3 
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