
Ma 2 practical - Written Homework #2

Due Monday, October 10, 2016 before 4pm

Name (Print):

Please write down the question number at the beginning of your solution. You can use
this sheet as a cover.

1. (10 points) Use the method of integrating factor to solve the following initial value
problem

ty
′
+ 2y = sint, y(

π

2
) = 1, t > 0.

2. (10 points) There is a technique called variation of parameters in solving the linear first
order ODE

y
′
+ p(t)y = g(t). (1)

When g(t) = 0, we have learned that the solution is y = Ae−
∫
p(t) dt, where A is constant.

For g(t) is not everywhere zero, then assume the solution is of the form

y = A(t)e−
∫
p(t) dt (2)

with A being a function. Solve the following problems

(1) Derive that
A

′
(t) = g(t)e

∫
p(t) dt,

(2) Use this method to solve the initial value problem

ty
′
+ 2y = sint, y(

π

2
) = 1, t > 0.

3. (10 points) Solve the initial value problem

y′ =
e−x + ex

3 + 4y
,

y(0) =1.

Then determine (approximately) the interval in which the solution is defined.

4. (20 points) Suppose that a rocket is launched straight up from the surface of the earth
with initial velocity v0 =

√
2gR, where R is the radius of the earth. Neglect air resistance,

but include the gravity into consideration.
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(1) Find the expression for the velocity v in terms of distance x from the surface of the
earth.

(2) Find the time required for the rocket to go 24,000 mi. Assume R = 4000 mi.

Please include the steps.
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