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 : (1)     . 
  (2)     . 
  (3)        . 
 

1. (a)     f    E  2   .  fx  fy            
(x, y)           f  (x, y)   
.   7 

 (b)     (0,0)    :  

  f(x, y) =  



 

x3y6

(x2 + y2)2 , (x, y)  (0, 0)

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

 7 

                        
1. (a)      . 7 

 (b)  u = f 






y – x

xy
 , 

z – x
xz

,      x2 
u

x
 + y2 u

y
 + z2 u

z
 = 0. 7 

 

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

 (b)  f(x, y) = x2 – xy,      x2 
2f

x2 + 2xy 
2f

xy
 + y2 

2f

y2 = 0. 7 

 
2. (a)  u = (H)   H = f(x, y) m         

         7 

  (i) x 
u

x
 + y 

u

y
 = m 

F(u)
F'(u)

  = G(u) , F'(u)  0 

  (ii) x2 
2u

x2 + 2xy 
2u

xy
 + y2 

2u

y2 = G(u) [G'(u) – 1] 

   H = f(x, y) = F(u) = –1(u).  

 (b) 24 3        .  7 
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3. (a)          . 7 

 (b) -     x3 + 3x2 – y2 + 3x – 2y = 0. 7 

                               

3. (a)  y = f(x)   . i.e.  = 
(1 + y'2)

3
2

y"
. 7  

 (b) r = a(1 – cos )   . 7 

 

4. (a)   :  
3

0

1

0

  (x2 + 3y2) dy dx. 7 

 (b)   :  
R

  xy dy dx  R, X-,  x = 2a   x2 = 4ay  

  . 7 

 

4. (a)   :  
 

0

 

x

  
e–y

y
 dy dx.  7 

 (b)     : 7 

   
3

0

  
25 – y

2

4y/3
f(x, y) dx dy 

 

5.       : 14 

 (1)  u = log(x2 + y2),   uxx + uyy  . 
 (2)    . 

 (3)  u = y2 – 4ax, x = at2, y = 2at,  
du
dt

 . 

 (4)  z = x3 cos 
y
x
 + y3 sin 

x
y

 ,  x 
z

x
 + y 

z

y
 . 

 (5)       . 
 (6)    . 

 (7)  u = cos xy,  
2u

xy
 . 

 (8)      f(x, y) = x3y3      . 
 (9)  y = 4x2   . 
 (10)   f : 3  , f(x, y, z) = x2z + y3z2 – xyz, . fx(l, 0, 3) . 
 (11)       r, s, t   . 
 (12)       .  

____________ 
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Instructions : (1) All the questions are compulsory. 

   (2) Notations and terminologies are standard. 

   (3) Figures to the right indicate full marks. 

 

1. (a) Let f be a real function defined on an open set E  2. If fx and fy exist and 

continuous at point (x, y), then prove that f is differentiable at point (x, y). 7 

 (b) Discuss the differentiability defined by f(x, y) =  



 

x3y6

(x2 + y2)2 , (x, y)  (0, 0)

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

 at 

point (0,0).  7 

                       OR 

1. (a) State and prove Schwartz’s theorem. 7 

 (b) If u = f 






y – x

xy
 , 

z – x
xz

, then prove that x2 
u

x
 + y2 u

y
 + z2 u

z
 = 0. 7 

 

2. (a) State and prove Euler's theorem for homogeneous function. 7 

 (b) If f(x, y) = x2 – xy, then prove that x2 
2f

x2 + 2xy 
2f

xy
 + y2 

2f

y2 = 0. 7 

OR 

2. (a) If u = (H) is a function of a homogeneous function H = f(x, y) of degree m 
whose partial derivatives of second order exist, then 7 

  (i) x 
u

x
 + y 

u

y
 = m 

F(u)
F'(u)

  = G(u) say, F'(u)  0 

  (ii) x2 
2u

x2 + 2xy 
2u

xy
 + y2 

2u

y2 = G(u) [G'(u) – 1] 

  Where H = f(x, y) = F(u) = –1(u).  

 (b) Divide 24 into three parts such that their product shall be maximum.  7 
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3. (a) State and prove Taylor's theorem for function of two variables.  7 

 (b) Find the double points of x3 + 3x2 – y2 + 3x – 2y = 0. 7 
                              OR 

3. (a) Find radius of curvature of a curve y = f(x) i.e.  = 
(1 + y'2)

3
2

y"
. 7  

 (b) Find the radius of curvature r = a(1 – cos ). 7 
 

4. (a) Evaluate :  
3

0

1

0

  (x2 + 3y2) dy dx. 7 

 (b) Evaluate :  
R

  xy dy dx over the region enclosed by the X-axis, the line x = 2a 

and the parabola x2 = 4ay. 7 
OR 

4. (a) Evaluate :  
 

0

 

x

 
e–y

y
 dy dx.  7 

 (b) Change the order of integration : 7 

   
3

0

 25 – y
2

4y/3
f(x, y) dx dy 

 
5. Attempt any seven : 14 

 (1) If u = log(x2 + y2), then obtain uxx + uyy. 

 (2) Define : Homogeneous function. 

 (3) If u = y2 – 4ax, x = at2, y = 2at, find 
du
dt

. 

 (4) If z = x3 cos 
y
x
 + y3 sin 

x
y

, then find x 
z

x
 + y 

z

y
 . 

 (5) Define : Differentiability of a function of two variables. 
 (6) Define multiple point. 

 (7) If u = cos xy, then find 
2u

xy
. 

 (8) Define Harmonic function and check whether the function f(x, y) = x3y3 is 
harmonic. 

 (9) Find the radius of curvature of parabola y = 4x2. 

 (10) Let f : 3   be a function defined by 
  f(x, y, z) = x2z + y3z2 – xyz, then find the value of fx(l, 0, 3). 

 (11) If the double point is NODE, then what is relation between r, s and t ? 
 (12) State Maclaurin's theorem for function of two variables. 

____________ 
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 : (1)     . 
  (2)     . 
  (3)        . 

 

1. (a)         . 7 

 (b)     : (3x2y + 2xy)dx + (x3 + x2 + 2y)dy = 0.  7 

 

1. (a)         . 7 

 (b)     : x2p2 – 2xyp + 2y2 – x2 = 0,  p = 
dy
dx

 . 7 

 

2. (a)   : 
1

f(D2)
 cos ax = 

1

f(–a2)
 cos ax,  f(–a2)  0. 7 

 (b)     : (D2 + 9)y = sin 3x. 7 

            OR 

2. (a)   : 
1

f(D)
 eax = 

1
f(a)

 eax,  f(a)  0.  7 

 (b)     : (D2 – 2D + 4)y = ex sin x. 7 

 

3. (a)  lx + my + nz = p  x2 + y2 + z2 = a2        
 .  7 

 (b)  2x – y – 2z = 4   4(x2 + y2 + z2) + 10x – 25y – 2z = 0   
 .  7 

 
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3. (a)      .  7 

 (b) R3   x2 + y2 + z2 = 16, 3x + 4y – 2z = 10   (2, –1, 1)   
  . 7 

 

4. (a)    . 7 

 (b)     x2 + 3y2 + 5z2 = 8, x + y + 5z = 4      
 . 7 

 

4. (a) C(, )   a      . 7 

 (b)   
x
1
 = 

y
–2

 =  
z
3
       x2 + 2y2 =, z = 0   

  . 7 

 

5.     : 14 

 (1)   






d2y

dx2

3
 + 






dy

dx

5
 = x2e3x     . 

 (2)   yp = xp2 + a,  p = 
dy
dx

 , a    . 

 (3)    : 
1

1_+D
 x4. 

 (4) y = A e–3x + B e4x,  A, B        . 

 (5)     r = sin  

 (6)  x2 + y2 + z2 – 2x + 3y – 4z – 4 = 0  (1, 0, –1)    
. 

 (7)    . 

 (8)    . 

 (9)       . 

 (10) R3   . 

 (11)   r sin  = 12 – 3r    . 

 (12)  








5, 

3

   7      . 

_____________ 
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1. (a) Write the Bernoulli's differential equation and explain the method of solving it.  7 

 (b) Solve differential equation : (3x2y + 2xy)dx + (x3 + x2 + 2y)dy = 0.  7 

OR 

1. (a) Write the Lagrange’s differential equation and explain the method of solving it.  7 

 (b) Solve : x2p2 – 2xyp + 2y2 – x2 = 0, where p = 
dy
dx

 . 7 

 

2. (a) Prove that : 
1

f(D2)
 cos ax = 

1

f(–a2)
  cos ax, if f(–a2)  0. 7 

 (b) Solve differential equation : (D2 + 9)y = sin 3x. 7 

            OR 

2. (a) Prove that : 
1

f(D)
 eax = 

1
f(a)

 eax, where f(a)  0.  7 

 (b) Solve differential equation : (D2 – 2D + 4)y = ex sin x. 7 

 

3. (a) Find the condition that the plane lx + my + nz = p touches the sphere x2 + y2 + z2 = a2. 

and find the point of contact.  7 

 (b) Find the point of contact to the tangent plane 2x – y – 2z = 4 and the sphere  

  4(x2 + y2 + z2) + 10x – 25y – 2z = 0. 7 

OR 
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3. (a) Derive the orthogonality condition between two spheres.  7 

 (b) Find equation of a sphere passing through the circle  

  x2 + y2 + z2 = 16, 3x + 4y – 2z = 10 and a point (2, –1, 1) in R3. 7 

 

4. (a) Obtain the polar equation of conic.  7 

 (b) Obtain the equation of cone whose vertex is origin and guiding curve is                                      

  x2 + 3y2 + 5z2 = 8, x + y + 5z = 4. 7 

OR 

4. (a) Obtain the polar equation of circle having centre C(, ) and radius a.  7 

 (b) Find the equation of the cylinder whose generators are parallel to the line  

  
x
1
 = 

y
–2

 =  
z
3

 and whose guiding curve the ellipse x2 + 2y2 =, z = 0. 7 

 

5. Attempt any seven : 14 

 (1) Find order and degree of the differential equation 






d2y

dx2

3
 + 






dy

dx

5
 = x2e3x. 

 (2) Find the general solution of the differential equation yp = xp2 + a, where p = 
dy
dx

, a 

is constant. 

 (3) Simplify : 
1

1_+D
 x4. 

 (4) Find the differential equation whose general solution is y = A e–3x + B e4x, where 

A, B are constants. 

 (5) Find the Cartesian equation of r = sin . 

 (6) Find the equation of tangent plane to the sphere 

  x2 + y2 + z2 – 2x + 3y – 4z – 4 = 0 at point (1, 0, –1). 

 (7) Define : Orthogonal spheres. 

 (8) Define : Integrating factor. 

 (9) Write a condition for which hyperboloid of two sheets touches the plane. 

 (10) Define : Cylinder in R3. 

 (11) Which curve is represented by the polar equation r sin  = 12 – 3r ? 

 (12) Obtain the polar equation of circle having centre 








5, 

3

 and radius 7. 

_____________ 

 


