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

has a unique solution. 

{ 
J 4 - y2 ~ = J x 2 

- 1) 
y( - 2) = 0, 

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

{ 

1 a; 
Y = yeY+~2 ' 

y(O) = 1. 

b) Obtain the general solution of the differential equation 

(y - 2ftij)dx + xdy = 0, x > 0, y > 0. 

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

y ( 
1

: x2 - yex ) dx = (tan- 1 x) dy, x > 0. 

b) Find the general solution of the differential equation 

(2x + y + 1)dx + (2y + x + l)dy = 0. 

Question 4[5] . A radioactive substance that is used in medical radiology, 
has a half-life of 5.3 years. Suppose that an initial sample of this substance 
has a mass of 100 grams. Find the proportionality decay constant and find 
an expression for the amount of the substance at any time. How long will it 
take for 90% of the substance to decay?. 
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