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Question 1 (8+12= 20 pts) Given the initial value problem (IVP)

ydx+ (2xy − e−2y)dy = 0, y(−1) = 2

(a) By using existence-uniqueness theorem show that this IVP has a unique solution.

(b) By finding an integrating factor of the form µ(y) solve the IVP.



Question 2 (20 pts) Suppose that the population of whales in world’s oceans increases

by 20 % per year in the absence of external factors. If there are originally 1000 whales

and scientists are allowed to capture 150 whales per year, derive an IVP that gives the

number of whales present in any year and solve it.

Question 3 (10 pts) Solve the initial value problem

y′ + 2(x+ 2)y2 = 0, y(0) = − 1
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Question 4 (15 pts) Find a fundamental matrix for the system

x′ =

[
1 −1

1 −1

]
x

Question 5 (10 pts) Show that if v is an eigenvector of matrix A, then v is also an

eigenvector of A3. Use this to find the general solution of the system x′ = A3x if all

solutions of the system x′ = Ax are of the form

c1e
−t

 1

0
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 0
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where A is a 3× 3 constant matrix and c1, c2, c3 ∈ R.
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Question 6 (25 pts) Find the general solution of the system

x′ =

[
2 −5

1 −2

]
x +

[
0

cos t

]
, 0 < t < π
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