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  (1) Section – I     . 

  (2) Section – I      . 

  (3) Section – II  . 9  . 
 

SECTION – I 

 

1. (A)         . 7 

 (B)      7 

  (i) (siny – cosx) dx + (x cosy + siny) dy = 0 

  (ii) x 
xd

dy
  + y = x3y4 

 

2. (A)         .  

   p2 – 3p + 2 = 0   ,  p = 
xd

dy
. 7 

 (B)      7 

  (i) xyp3 + (2y2 – 3x2) p2 – 6xyp = 0;  p = 
xd

dy
 

  (ii) y = 2p + 3p2 ;  p = 
xd

dy
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3. (A)  f(–a2)  0 ,     : 
)f(D

1
2

 sin ax = 
)af(

1
2

 sin ax;  D = 
xd

d . 

 
1  D  D  D

1
23 

 sin 2x   . 7 

 (B)      7 

  (i) (D4 – 6D3 + 11D2 – 6D)y = 0 

  (ii) (D2 – D – 6)y = 2e2x – 5 

 

4. (A)  f(D + a)  0 ,     : 
f(D)

1
 eax V = eax 

a)f(D

1


 V;  V- x 

 .    7 

 (B)      7 

  (i) (D2 + 9)y = sin 3x 

  (ii) (x2D2 – x D + 1)y = 2 log x 

 

5. (A)  lx + my + nz = p, p  0  x2 + y2 + z2 = a2       

  .   7 

 (B)    :  

   x2 + y2 + z2 – 6x – 4y – 10z + 2 = 0  x2 + y2 + z2 – 2x – 2y – 6z + 2 = 0 

   .    . 7 

  

6. (A) R3          .               

x2 + y2 + z2 – kx + 4y + 3 = 0  x2 + y2 + z2 + 4x + 6y + kz + 5 = 0  

,  ‘k’   .   7 

 (B)  x2 + y2 + z2 – 2y + 2z – 23 = 0 ; x + 2y – 2z + 5 = 0    . 7 
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7. (A)       
r

1
 = 1 + e cos  . 7 

 (B)  R3   A   





 

6
 ,

4

π
 ,2  ,       

.    7 

 

8. (A)     x2 + y2 + z2 – 16xy – 16yz + 16zx = 0   .  

    .   7 

 (B) Z –       x2 + y2 + z2 = 8, x + 2y + 2z = 6 

,     .   7 

 

SECTION – II 

 

9.    (  ) :   8 

 (1)   
3

33

d

yd
  

d

dy
 1

3
4

xx



















     . 

 (2)   ey – xp = 2p + p2   . 

 (3)     
1–  D

1
2

 x3. 

 (4) R2 (1, – 3 )      . 
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 (5)  x2 + y2 + z2 – 2x + 2y – 2z – 6 = 0  (0, 1, –1)    

. 

 (6)  , Y –           

 . 

________ 
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Instructions : (1) Each question in Section – I carry equal marks.  

   (2) Attempt any Three questions in Section – I.  

   (3) Question – 9 in Section – II is Compulsory. 

 

SECTION – I 

 

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

 (B) Solve the equations :   7 

  (i) (siny – cosx) dx + (x cosy + siny) dy = 0 

  (ii) x 
xd

dy
  + y = x3y4 

 

2. (A) Write Clairout’s differential equation and explain the method of its solution. Also 

solve p2 – 3p + 2 = 0, where p = 
xd

dy
.  7 

 (B) Solve the equations :   7 

  (i) xyp3 + (2y2 – 3x2) p2 – 6xyp = 0; where p = 
xd

dy
 

  (ii) y = 2p + 3p2; where p = 
xd

dy
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3. (A) If f(–a2)  0 then prove that 
)f(D

1
2

 sin ax = 
)af(

1
2

 sin ax; where D = 
xd

d
. Also 

simplify 
1  D  D  D

1
23 

 sin 2x.   7 

 (B) Solve the equations :   7 

  (i) (D4 – 6D3 + 11D2 – 6D)y = 0 

  (ii) (D2 – D – 6)y = 2e2x – 5 

 

4. (A) If f(D + a)  0 then prove that : 
f(D)

1
 eax V = eax 

a)f(D

1


 V; where V is function 

of variable x.   7 

 (B) Solve the equations :   7 

  (i) (D2 + 9)y = sin 3x 

  (ii) (x2D2 – xD + 1)y = 2 log x 

 

5. (A) 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 point of contact. 7 

 (B) Prove that the spheres x2 + y2 + z2 – 6x – 4y – 10z + 2 = 0 and  

  x2 + y2 + z2 – 2x – 2y – 6z + 2 = 0 touch each other internally. Also obtain the     
co-ordinates of the point of contact.   7 

  

6. (A) Obtain the necessary and sufficient condition for two different spheres in R3 are 

orthogonal. If two spheres x2 + y2 + z2 – kx + 4y + 3 = 0 and x2 + y2 + z2 + 4x + 
6y + kz + 5 = 0 are orthogonal then find value of ‘k’. 7 

 (B) Find the centre and radius of the circle :  7 

   x2 + y2 + z2 – 2y + 2z – 23 = 0; x + 2y – 2z + 5 = 0 

 

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

1
 = 1 + e cos . 7 

 (B) If the spherical co-ordinates of point A are 





 

6
 ,

4

π
 ,2  in R3, find its Cartesian and 

Cylindrical co-ordinates.   7 
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8. (A) Prove that the equation x2 + y2 + z2 – 16xy – 16yz + 16zx = 0 represents a right 

circular cone. Find its axis and semi-vertical angle. 7 

 (B) 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. 7 

 

SECTION – II 

 

9. Give the answer in short (Any Four) :   8 

 (1) Write the order and degree of the differential equation :  

   
3

33

d

yd
  

d

dy
 1

3
4

xx



















  

 (2) Obtain the general solution of differential equation ey – xp = 2p + p2. 

 (3) Simplify : 
1–  D

1
2

 x3. 

 (4) Find out the polar co-ordinates of the point having Cartesian co-ordinate (1, – 3 ) 

in R2. 

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

   x2 + y2 + z2 – 2x + 2y – 2z – 6 = 0 at point (0, 1, –1) on it. 

 (6) Write an equation of a right circular cone, whose vertex is origin, axis is Y-axis 

and semi-vertical angle is . 

__________ 
  

 



JH-103 8 

 

 


