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Question 1[4,4]. a) Find the region about (1, -2) of the xy-plane for 
which the initial value problem 

has a unique solu tion. 

{ 
y' = J 1- 2y.ln :r 

y( l ) = -2. 

b) Solve the initial value problem 

{ 
xdx = (1 + x 2

)
2 sin ydy 

y(- 1)=n/ 2. · 

Question 2[4,4]. a) Show tha t t he following differential equation is ex­
act, hence solve it 

(3y cos x- xex)dx + (3 sin x + 3)dy = 0. 

b) Find the general solution of the differential equation 

(x + JXY)dy- ydx = 0 x > 0, y > 0. 

Question 3[4,4]. a) Solve the differential equation 

y' + ycot x = xcscx , 0 < x < 1r . 

b) Determine the general solution of 

y' + y = xy3. 

Question 4[5]. Find the family of orthogonal trajectories for the family 
of curves 

2y + x = Ce2
Y . 

Remark: Answer a) or b) in question 3. 
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