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Question: 1 (a) Find the interval of xy- plane on which the initial-value problem 
dy I 2 2 I 
-=-ln(l-x -y ). y(-) =0. 
dx x 2 

has a unique solution 
(b) Solve the differential equation 

dy y 2 +xy +x 2 

-= . 
dx x 2 

(c) Solve the initial-value problem 

dy =-
1
-, y(- 1)=0. 

dx y -x 
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Question: 2 (a) Find the orthogonal trajectories for the family of curves Y == e 110) 

(b) Find the differential equation whose general solution is 

y =c
1
ex +e -x (c

2 
cos3x +c

3 
sin3x) 

(c) Use reduction of order to solve the differential equation 

X 
2 y " + xy ' - y = X 

2 + 1. 
if y 1 =X is given solution. 

Question: 3. (a) Solve the non-homogenous differential 

y " - 3 y ' + 2 y = cos( e -x ) 

15) 

110] 

110) 
(b) Find Power series solutions of non-homogenous differential equation 

, , 0 y -xy - y = 
about the ordinary point x = 0. 

(c) Solve the system of differential equations 

dx 
-=y+2t 
dt 

dy = 1 - t + 2x - dx 
dt dt 

Question: 4 (a) Expand f (x) =e x, - TC <X < TC, f (x + 2rc) = j (x), 
in a Fourier se ries. 

(b) Find half range Fourier series of the function 

f (x ) == x 
2 + 2, 0 < x < 2 
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