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Quantitative calculation problems (100 points). You are required to provide a

thorough explanation of your calculations and reasoning. Please show all of your

work and clearly demonstrate how you arrived at your solutions.

1. Bolve the follewing first-order differential equation cotxdy + ydz = 0 with the initial
condition: ¥(0) =1 (10 pt). '

2. Show that the general solution to the first-order differential equation: %+ P(z)y = Q(x)
is y(z) = [[ I{z)Q(z)dz + c]/I(z), where I(z) = exp[[ P(z)dz] and ¢ is a constant (15 pt).

(0) = 0 (10 pt).

3. Solve the differential equation: x I3y =
4. Solve the differential equation: z%y* -+ v + Sxdy = 0, with y(0) =1 (10 pt),

5. Solve the differential equation: 2y” + 6y — 20y = 120e™ with %(0) = 7 and ¢/(0) =
(10 pt).

6. Solve the differential equation: y” — 4y’ + 8y = 4e*® gec 2z with y{0) = 0 and %/(0) = 0
(15 pt).

7. Solve the system of first-order differential equations:

=2z — 4y
Y=z 3y

where the solution satisfies £(0) = 9 and y(0) =3 (15 pt).

8. Assuming both of the Laplace transforms of f{t) and g(t) exist and are denoted as
L{f)} = F(s) and L{g(t)} = G(s), respectively, prove that:

(8) J3 (@)t —z)de = Jy £t — 2)g(x)dz (5 pt);

(B) L4 [ £ (@)g(t —a)da} — F(5)G(s) (5 pt),

and (C) calculate L‘{fot e~ sinjw(t — z)]de}, where a is a negative constant (5 pt).
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