
Answer any four of the following questions : 4 × 15 = 60

1. (a) Solve : 
4 2

2
4 2 cos

d y d y
y x x

dx dx
   8

(b) Solve :  3 2
3 2

3 2
12 2 10

d y d y
x x y x

xdx dx
    7

2. (a) By the method of undetermined co-efficient solve :

2

2 2 3 2 10sinxd y dy
y e x

dxdx
    10
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(b) Determine the unit vector perpendicular to the plane of :

ˆ2 6 3ˆ ˆA i j k    and ˆ4 3ˆ ˆB i j k   . 5

3. (a) Find the solution of the equation 
2

2 2d x x
dt

  , which satisfies the conditions

3dx
dt

  when x = 1 and t = 2 when x = –1. 10

(b) Solve the initial value problem 
2

2 12 0
d y dy

y
dxdx

   , y(0) = 3,  y 0 5  . 5

4. (a) Given that y = x is a solution of  
2

2
21 2 2 0

d y dy
x x y

dxdx
    , find the linearly

independent solution by reducing the order. Write the general solution. 8

(b) Suppose 2 3 2 ˆ2 ˆˆA x yzi xz j xz k    and 2 ˆ2 ˆˆB zi yj x k   .

Find  
2

A B
x y
    at (1, 0, –2) 7

5. (a) With the use of method of variation of parameter solve :

2 3

2 36 9
xd y dy ey

dxdx x



   8

(b) Solve the systems : 2 2 3
dydx x t

dt dt
  

2 2 3 8 2
dydx x y

dt dt
    7

6. (a) Find the power series solution in power of x of the following differential equation

 
2

2
21 0

d y dy
x x xy

dxdx
    . 10

(b) From the first principle show that    d dc dBB C B C
du du du

      
 

5



7. Use the method of Frobenious to find solution near x = 0 of the differential equation

 2
2 2

2
1 0
4

d y dy
x x x y

dxdx
    15

8. (a) If 2 ˆˆˆF xyi zj x k   , Evaluate C F dr ,

where C : x =t, y = 2t, z = t3; : 0 1t  8

(b) Prove that      · ·A B C B AC C A B    . 7




