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

{ 12—4-%=1+exlny
y(=3) =14

has a unique solution.

b) Solve the initial value problem

{ B=z-—zy-y+1, y#l
y(0) =0.

Question 2.[4,4]. a) Find the general solution of the differential equation

e pemme —_— 2:
- (y — 2z)* = 3.

b) Solve the differential equation

mZ,y/

z
y4 y3

=sinz, z>0.

Question 3.[5]. Initially there were 80 gram of a radioactive material
present. After 10 hours the mass decreases by 5%. If the rate of decay is
proportional to the amount of the material at time ¢, then find the half life of
this material.

Question 4.[4]. Show that the following differential equation is homoge-

neous and solve it.
(z? +y?)dz + (2% — zy)dy = 0.
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