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1. Show the following ODE is exact; then solve it.5

(x3 + y3)dx+ 3xy2 = 0.
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2. Find the general solution of the following ODE.5

y(4) − 2y′′ + y = 0.
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3. (a) Solve the following Cauchy-Eular equation.5

x2y
′′ − xy′

+ y = 0.

(b) Use part (a) and the method of “variation of parameters” to solve the given10
initial-value problem.

x2y
′′ − xy′

+ y = 2x, y(1) = 0 and y
′
(1) = 1.
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4. Use the method of “undetermined coefficients” to solve the following ODE.10

y′′ − 16y = 2e4x.
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5. Use the substitution u = y′ to solve the following non-linear ODE.10

y′′ + 2y(y′)3 = 0.
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6. Find the radius of convergence and the interval of convergence of the series5

∞∑
n=1

(−3)n

n
√
n
xn.
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7. Solve the following problems using the MacLaurin series table.

(a) Find the power series representation of the function5

f(x) =
tan−1(x2)

x2
.

(b) Find the sum of the following series5

1− 1

2
+

1

3
− 1

4
+ · · · .
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8. Find the general solution of the following ODE using series.10

(x− 1)y′′ + y′ = 0.
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9. Find the following Laplace and inverse Laplace transforms (not necessarily using10
the definition).

L
[
sin2(t)

]
=

L−1
[
e−πs

s2 + 1

]
=
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10. Solve the following IVP problem using the Laplace transforms.10

y′′ − 5y′ + 6y = U(t− 1); y(0) = 0, y′(0) = 1.
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11. Find the general solution of the following system of linear ODEs.10

X′ =

 1 -1 2
-1 1 0
-1 0 1

X
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Bonus Problem (5 marks). Find the sum of the following series.

π

4
− π3

43 3!
+

π5

45 5!
− π7

47 7!
+ · · · .

Good luck!
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scrap paper:

Good luck!
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