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 : (1)  

  (2)  
 

1. (A) (1)  7 

  (2) :  7 

   (i) (sin y – cos x) dx + (x cos y + sin y)dy = 0 

   (ii) 
xd

dy – xy = x3y2 

 

  (1)  p2 – 6px + 3y = 0 

 

  (2) :  

   (i) p2– (x + 2y) p + y (x + y) = 0 

   (ii) x + y = 
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  (2)  

  (3)  

  (4)  

  (5)  M(x, y) dx + N(x, y) dy = 0 
 

  (6)  (y – xp)(p + 1) = p  
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2. (A) (1)  :  
)D(f

1
2 cos ax = 

)a(f

acos
2
x

 ;  f(– a2)  0. 
4D

1
2 

cos 3x

 7 

  (2)  : 7 

   (i) (D4– 6D3 + 11D2– 6D) y = 0 

   (ii) (D2 + 3D – 10) y = e2x 

 

  (1)  : 
)D(f

1
eax V = eax

)aD(f

1


V ;  f(D + a)  0 V  x

   

  (2) :  

   (i) (D + 1)2 y = x2ex 

   (ii) (x2D2 – 2xD + 2) y = x3 

 (B)  :  4 

  (1)  2
1D

1
x


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  (2)  (D2– 5D + 6)y = 0  

  (3)  : 
x2e
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  (4) 22 aD

1


sin ax  

  (5)  y = c1 eax + c2 ebx  

  (6)  f(D)y = F(X)  
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3. (A) (1)  lx + my + nz = p, p  0  x2  + y2  + z2 = a2

 7 

  (2)  x2 + y2 + z2 + 4x + 4y + 4z –13 = 0   

   x2 + y2 + z2 – 20x – 36y – 14z + 73 = 0  

   (2/5, 2, – 1/5) 7 

 

  (1) R3 

 x2 + y2 + z2– 2x + 4y + 3 = 0  

   x2 + y2  + z2 + 4x + 6y + 2z + 5 = 0  

  (2) 2x – y + 2z =5 x2 + y2 + z2 – 4x + 2y – 4 = 0 

 

 (B)  3 

  (1)  x2 + 2y2 + 3z2– 4x + 5y + 6z = 0  

  (2)  

  (3) r1  r2  C1  C2 

 ? 

  (4)  

  (5)  

 

4. (A) (1) 
r

l  = 1 + e cos   7 

  (2) R3 A  (2, /4, /6) 

  7 

 

  (1) R3 (, , ) x2 + y2 + z2 = a2 

 

  (2) Z- x2 + y2 + z2 = 8,                  

x + 2y + 2z = 6  
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 (B)  3 

  (1) R2  (1, – 3)  

  (2)  r sin =12 – 3r  

  (3)  r cos(– /4) = 2 2  

  (4)  :  

  (5) Z- (, , ) r-

 

_______________ 
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Instructions : (1) There are four questions. 
   (2) Figure to the right indicate full marks of the question/ sub-question. 
 

1. (A) (1) Write the Bernoulli’s differential equation and explain the method of its 
solution. 7 

  (2) Solve the equations :  7 

   (i) (sin y – cos x) dx + (x cos y + sin y) dy = 0 

   (ii) 
xd

dy – xy = x3y2 

OR 

  (1) Explain the method to solve the Lagrange’s differential equation. Also solve 
p2 – 6px+3y = 0.  

  (2) Solve the equations:  

   (i) p2– (x + 2y) p + y (x + y) = 0 

   (ii) x + y = 
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 (B) Give the answer in short: (Any four) 4 

  (1) Write the order of the differential equation: 
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  (2) Find the differential equation of all lines passing through origin. 

  (3) Give an example of the homogeneous differential equation of first order. 

  (4) Write the Clairaut’s differential equation. 

  (5) State the necessary and sufficient condition for the differential equation     
M (x, y) dx + N (x, y) dy = 0 to be exact. 

  (6) Write a general solution of a differential equation (y – xp) (p+ 1) = p. 
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2. (A) (1) Prove that :  
)D(f

1
2 cos ax = 

)a(f

acos
2
x

 ; where f(–a2) 0. Also simplify

4D

1
2 

cos 3x. 7 

  (2) Solve the equations : 7 

   (i) (D4– 6D3 + 11D2– 6D) y = 0 

   (ii) (D2 + 3D – 10) y = e2x 

OR 

  (1) Prove that : 
)D(f

1
eax V = eax

)aD(f

1


V ; Where f(D + a)  0 and V is 

function of variable x.   

  (2) Solve the equations :  

   (i) (D + 1)2 y = x2ex 

   (ii) (x2D2 – 2xD + 2) y = x3 

 (B) Give the answer in short : (Any four) 4 

  (1) Simplify : 2
1D

1
x


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  (2) Obtain the solution of differential equation (D2 – 5D + 6) y = 0. 

  (3) Simplify : 
x2e

2D

1
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  (4) Write the formula for 22 aD

1


sin ax. 

  (5) Find a differential equation whose general solution is y = c1 eax + c2 ebx. 

  (6) Write the formula to obtain particular integral of a differential equation 

f(D)y = F(X). 
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3. (A) (1) Find the condition that the plane lx + my + nz = p, p  0 touches the sphere 

x2  + y2  + z2  = a2. Also obtain the co-ordinates of the plane of contact. 7 

  (2) Prove that the spheres x2 + y2 + z2 + 4x + 4y + 4z –13 = 0 and  

   x2 +y2 + z2– 20x– 36y – 14z + 73 = 0 touch each other externally. 

   Also the point of contact is (2/5, 2, – 1/5). 7 

OR 

  (1) Obtain the necessary and sufficient condition for two spheres in R3 

areorthogonal. Prove that the spheres x2+ y2 + z2– 2x + 4y + 3 = 0 and 

   x2+ y2  + z2 + 4x + 6y+2z + 5 = 0 are orthogonal spheres.   

  (2) Find the equations of tangent planes to the sphere. 

   x2+y2+z2– 4x + 2y – 4 = 0 parallel to the plane 2x – y + 2z =5.  

 (B) Give the answer in short: (Any three) 3 

  (1) Why the equation x2 + 2y2 + 3z2– 4x + 5y + 6z = 0 does not generate a 

sphere ? 

  (2) Write a parametric equations of sphere. 

  (3) If r1 and r2 are radii of two spheres with centres C1 and C2 respectively then 

under which condition two spheres intersect internally ? 

  (4) Write a general equation of ellipsoid. 

  (5) Write a general equation of hyperboloid of one sheet. 

 

4. (A) (1) In usual notation obtain the polar equation of a conic
r

l  = 1 + e cos . 7 

  (2) If the Spherical co-ordinates of point A are (2, /4, /6) in R3, find its 

Cartesian and cylindrical co-ordinates.  7 

OR 

  (1) Obtain the equation of an enveloping cone, having generator line touching 

sphere x2 + y2 + z2= a2 and passing through a point (, , ) in R3.  

  (2) Find the equation of the cylinder whose generator line parallel to Z-axis and 

the guiding curve is x2 + y2 + z2 = 8, x + 2y + 2z = 6.  
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 (B) Give the answer in short: (Any three) 3 

  (1) Find out the polar co-ordinates of the point having cartesian co-ordinates  

(1, – 3) in R2. 

  (2) Which curve is represented by the polar equation r sin =12 – 3r. 

  (3) Find Cartesian equation of a line r cos (–/4) = 2 2. 

  (4) Define : A right circular cone. 

  (5) Write an equation of a right circular cylinder having axis parallel to Z-axis 

and passing through point (, , ) and radius is r. 

_______________ 


