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This exam consists of 8 questions. No notes. Simple numerics calculators are allowed. List of
Laplace Transform is provided. Write your answer in the blank page provided.

Problem | max score score
1. 15
2. 10
3. 10
4. 10
5. 10
6. 20
7. 10
8. 15
total 100
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(15 points) 1. Solve the following ordinary differential equation
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(10 points) 2. Find the critical points of the following population model

W= -

and classify the stability/instability of these critical points.
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(10 points) 3. Use whatever method to solve the following second order differential equation

y' =3 +2y=¢', y(0)=1,9(0)=0
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Page 6 of 10
(10 points) 4. Consider the following second order equation

ty” — y/ +4t3y =0, t>0
Check that y; = cos(t?) is a solution. Use the reduction of order to find the second solution of
"the homogeneous problem.

Hint: You may use the integration formula [ ml(rm)d:v = tan(z).
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(15 points) 5. Use whatever method to obtain the general solutions of
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(20 points) 6. Use the method of Laplace transform to solve

v 2y + 2y =2ui () + et —2), y(0)=1,4'(0)=0
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(10 points) 7. Consider the following function
L, -1<st<0 -
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(7 points) (a) Compute the first three coefficients of full Fourier series expansion ag, a1, b;.
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(3 points) (b) Find out the values of the full Fourier series expansion at = =
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(15 points) 8. Use the method of separation of variables to solve the following heat equation
U = Upgy, O0<z <M, >0

u(z,0) = 2cos?(z), 0<z <,
uy(0,8) = 0, up(m,t) =0, t > 0.
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