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Question 1[4,4]. a) Find and sketch the largest region of the xy-plane 
for which the initial value problem 

~dy + xln(y - 2)dx = 0
{ 

y( -2) = 3. 

has a unique solution. 
b) Find a curve having the slope: 

(1 + y2) cos x 

2y(1 + (sinx)2) 

and passes through the point (1f/2, 0). 

Question 2[4,4]. a) Solve the initial value problem 

[2x(sin(x2) Inyjdx - cos~x2)dy = 0, y> 0
{ 

y(O) = e 
b) Find the genral solution of the differential equation 

(-lY + y2)dx - xdy = 0, x > O. 
2 nx 

Question 3[4]. Solve the differential equation 

dy y 
, x> 0, y> O. 

dx x In y - x In x + x 

Question 4[7]. A hot iron rod was left in a room with temperature 
equals to Ts. After one minute the temperature of the rod is equal to 2Ts. 
Afetr two minutes it is equal to ~Ts. What was the initial temperature of the 
rod. 

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

y2 = Cx3 - 2. 

Remark: Answer question 4 or question 5. 
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