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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 

has a unique solution. 

{ 
y'g- x2dx + ln(y- 1)dy = 0 

y( 1) = 4. 

b) Solve the initial value problem 

{ 
~; = xe-x sin(x)- y 

y(O) = 1 

Question 2 [4,4] . a) Solve t he following differential equation 

(yx sin(x) - x 2y)dx + x(y2
- ye-3Y)dy = 0, y > 0, x > 0 

b) Find the general solut ion of the differential equation 

xy' + 2y - ex y'Y = 0, y > 0, X > 0. 

Question 3[4]. Solve the differential equation 

(y - xy)dy- (x + y2 )dx = 0, x > 1. 

Question 4[5] . A certain culture of bacteria grows at a rate proportional 
to its size. let Po be t he initial size. If the size doubles in 4 days and t he size 
becomes 3P0 + 750 in 12 days . Find Po . 
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