
DE-107  1 P.T.O. 

Seat No. :  _______________
  

DE-107 
December-2021 

B.Sc., Sem.-III 

201 : Mathematics 
(Advanced Calculus-1) 

Time : 2 Hours]  [Max. Marks : 50 
 

 : (1)   1  8     . 
  (2)   9  . 
  (3)         . 
  (4)       . 
   

1. (a)   (x)  a      lim(x,y)(a,b) f (x, y) = l ,     

  limxa  f (x, (x))      l   . 7 

 (b)    lim(x,y)(0,0) x·y 
x2 – y2

x2 + y2 = 0   7 

 

2. (a)          

  f (x,y) = 


x2 – y2

x2 + y2 ,   (x, y)  (0, 0)

     0,        (x, y) = (0, 0)
   

    (0, 0)    . 7 

 (b)       f (x, y) = 
xy

x2 + y2    (0, 0)    

    f (x, y)   (0, 0)    . 7 

 

3. (a)         f (x, y) = | xy |    (0, 0) 
      . 7 

 (b)  f (x, y) = 
2x – y
x + y     fxy = fyx   . 7 

 

4. (a)      . 7 

 (b)  u = x + y + z, v = x2 + y2 + z2, w = x3 + y3 + z3 – 3xyz ,  (u,v,w)
(x,y,z)

 . 7 
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5. (a)         . 7 

 (b)  f (x, y) = x3 + y3 – 3axy    . 7 

 

6. (a)      E  2       f             
(a, b)  E        fx (a, b) = 0  fy(a, b) = 0 . 7 

 (b)       u = sin–1 
x2 + y2

x + y  , x + y  0    

  

   x 
u
x

 + y 
u
y

 = tan u  

   x2 
2u
x2 + 2xy 

2u
xy

 + y2 
2u
y2 . 7 

 

7. (a)          . 7 

 (b)  x3 + y3 – 3axy = 0     ,        
   . 7 

 

8. (a)  y = f (x)      . 7 

 (b)  f (x, y) = sin x sin y  x  y    . 7 

 

9.     (  ) 8 

 (1) lim(x,y)(0,0) 
x – y
x + y    . 

 (2)  f (x, y) = xy + 1  (1, 2)   . 

 (3)  u = xy ,   
2u

xy
  . 

 (4)       f (x, y) = x2y3      . 

 (5)  f (x, y) = 
x2 – y2

x2 + y2 , (x, y)  (0, 0)  x 
f
x

 + y 
f
y

  . 

 (6)  y = x2    . 
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Instructions : (1) Answer any three questions from Ques. 1 to 8. 
   (2) Question No. 9 Compulsory. 
   (3) Write question no. in Answer-sheet as mentioned in question paper. 
   (4) Right side figures indicate total marks. 
   

1. (a) If the function (x) is continuous at a point a and lim(x,y)(a,b) f (x, y) = l exists 

and is equal to l  R, then prove that limxa  f (x, (x)) exists and is equal to l. 7 

 (b) Show that lim(x,y)(0,0) x·y 
x2 – y2

x2 + y2 = 0   7 

 

2. (a) Define Continuity of a function of several variables and discuss the continuity                   

of function f (x,y) = 


x2 – y2

x2 + y2 ,   (x, y)  (0, 0)

     0,        (x, y) = (0, 0)
  at (0, 0). 7 

 (b) Define iterated limits and find iterated limits of function f (x, y) = 
xy

x2 + y2  at (0, 0) 

and discuss limit of f (x, y) at the point (0, 0). 7 

 

3. (a) Define Differentiability of a function of two variables and examine 

differentiability of a function f (x, y) = | xy | at (0, 0). 7 

 (b) Verify that fxy = fyx for the function f (x, y) = 
2x – y
x + y  . 7 

 

4. (a) State and prove Young’s theorem. 7 

 (b) If u = x + y + z, v = x2 + y2 + z2, w = x3 + y3 + z3 – 3xyz, then find 
(u,v,w)
(x,y,z)

 . 7 
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5. (a) State and prove Euler’s theorem for homogenous function. 7 

 

 (b) Find the extreme values of the function f (x, y) = x3 + y3 – 3axy. 7 

 

6. (a) Prove that the necessary conditions that a real valued function f, defined on an 
open domain E  2 and is differentiable at point (a, b)  E has an extreme value 
at (a, b) are fx (a, b) = 0 & fy(a, b) = 0. 7 

 (b) Define Homogenous function and for function u = sin–1 
x2 + y2

x + y  , x + y  0.   

  Prove that x 
u
x

 + y 
u
y

 = tan u and  

  Find x2 
2u
x2 + 2xy 

2u
xy

 + y2 
2u
y2 . 7 

 

7. (a) State and prove Taylor’s theorem for function of two variables. 7 

 (b) If exist find the double point of the curve x3 + y3 – 3axy = 0 and discuss the 
nature of the double point. 7 

 

8. (a) Derive the formula to find the radius of curvature of a curve y = f (x). 7 

 (b) Expand f (x, y) = sin x sin y in the powers of x, y. 7 

 

9. Give answer in brief : (any four) 8 

 (1) Check whether lim(x,y)(0,0) 
x – y
x + y exist. 

 (2) Discuss the continuity for the function f (x, y) = xy + 1 at point (1, 2). 

 (3) If u = xy, then find 
2u
xy

 . 

 (4) Define Harmonic function and check whether the function f (x, y) = x2y3 is harmonic. 

 (5) If f (x, y) = 
x2 – y2

x2 + y2 , (x, y)  (0, 0), then find x 
f
x

 + y 
f
y

 . 

 (6) Find the radius of curvature of parabola y = x2. 

    


