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L If g(x ) =3(z + ) determine g(g(g(---9(2)))) =7 and g(g(g(- --9(=2)))) =7 (5 %)
If};yn+1 ( = f 25y, (s)ds+ 1, find y;(z), yo(z) and y3(z) (3 %) determine lim,, o yn(s) =7 (7 %)
where yo(z) =

2. Solve the Euler-Cauchy equation (20 %) x?y"(z) — 3zy/(z) + 4y(z) = 0, using (1). yi(z) =
™, (2). Solve another complementary solution by using L’Hospital’s rule, (3). Solve another
complementary solution by using ys(z) = yi(z)ui(z). (4). Solve another complementary solution
by using Wronskian.

3. Explain the excitation, beating and resonance mathematically and physically. (10 %)

4. Given the following ordinary differential equations, (36 %)

e 1)
dy v 2)
dx 2y
Z_z 2 2_xzz’ (3)
ﬁ _ £C2 _ y2 (4)
dx 2ay

plot the solutions and indicate the orthogonal relationships.

ODE Equation.(1) | Equation.(2) | Equation.(3) | Equation.(4)
Separable (Y or N)
Exact (Y or N)
Integrating factor
Homogeneous (Y or N)
Solution
Orthogonality (1,2,3,4)

5. Given the following first order ODEs,
y1(2) +y1(z) = 2 cos(x)

yo(x) +ya(x) = 2 sin(x)
Ys(x) +ys(z) =€
solve their particular solutions :
a). Rewrite y;(z) = Acos(x — a), where A > 0, 0 < o < 27, determine A and «a. (5%)

(
(b). Rewrite yo(z) = B sin(xz — 3), where B > 0, 0 < § < 27, determine B and 3. (5%)
(e). Solve y3(x). (10 %)
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