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1. Answer any ten questions : 2×10=20

(a) Determine the degree and order of the differential equation

 
22

3
2 cos sin 0

d y dy
x x x y

dxdx
    
 

.

(b) State the existence and uniqueness theorem of ODE.

(c) Show that the equation    3 2 2 3 2 33 2 2 0x x y xy dx x x y y dy       is exact and

find the solution if y = 1 when x = 1.

(d) Find the integrating factor of 2 2sec 2 tan
dy

y x y x
dx

  .
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(e) Solve :  2 0x xxy e y dx e dy   .

(f) If   3
1

xy x e  and   2
2

xy x e  are two solutions of the differential equation

2

2 6 0
d y dy

y
dxdx

   . Show that  1y x  and  2y x  are linearly independent.

(g) Find the value of  
21 sin 3

2
xe x

D



.

(h) Prove that 
2xe  is an integrating factor of  2 4 32 0x xy dx y dy    and hence solve

it.

(i) Obtain the complete primitives and singular solution of the clairaut’s form
2y Px P P   .

(j) Define singular solution of an ODE.

(k) Solve : 2 2

dyxdx dz
xzy z y

  , z is a function of x and y.

(l) Eliminate the arbitrary constant a from the given relation  z a x y  .

(m) Solve :  23
dy

y x
dx

  .

(n) If 
       ,

du x dv x
v x u x

dx dx
   and u(0) = 1 and v(0) = 1. Find u(x).

(o) Solve : 2 2x p yq z  .

2. Answer any four questions : 5×4=20

(a) Solve :  3 4 32 0x xy dx y dy   .

(b) Find the integral surface of the linear partial differential equation

   x y p y x z q z      through the circle 2 2 1, 1x y z   .
P.T.O.
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(c) Solve the differential equation 
3 2

2
3 25 8 4 3x x xd y d y dy

y e e e
dxdx dx

      .

(d) Solve by the method of variation of parameter  
2

2
2 sec

d y
a y ax

dx
  .

(e) Solve the simultaneous equations :

   
 

17 2 8 0

13 53 2 0

D x D y

D x y

   

  

(f) Solve :  2 0x dy y x y dx   .

3. Answer any two questions : 10×2=20

(a) (i) Solve :  2 0x xy xy e dx e dy   .

(ii) Solve and find the singular solution of 3 2 2 3 0x p x py a   .

(b) (i) Solve :    2 3 36 25 2 cos 4 8 1 2 sin 4x xD D y e x e x x     .

(ii) Solve by the method of variation of parameters 
3 2

3 2
3 23 1, 0

d y d y
x x x

dx dx
    is

being given by 1, 1y x y   and y = x are three linearly independent solutions

of its reduced equation.

(c) (i) Solve :      2 2 2 2x y z p y x z q z x y     .

(ii) Find the partial differential equation arising from 3 , 0
yz
xx

   
 

, where   is an

arbitrary function of its argument.

__________
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