
MATH 302, Summer ’21
Exam 1

Name:

INSTRUCTIONS: Write legibly. Indicate your answer clearly. Show all work;
explain your answers. Answers with work not shown might be worth zero points.
No calculators, cell phones (except to scan your exam), or cheating.

Problem Worth Score
1 24
2 10
3 10
4 12
5 15
6 12
7 17

Total 100

1.(24) Solve the initial value problems

(a) t
dy

dt
+ 3y = t2 & y(1) = 1.

(b)
dy

dx
=

x

1− y2
& y(1) = 1.

(c) (3x2y + 2xy2) + (x3 + 2x2y)
dy

dx
= 0 & y(1) = 3.

2.(10) Consider the initial value problem

dy

dx
= 1 + y3 & y(0) = 0.

Use Picard’s method to improve the initial approximate solution y0(x) = 0 twice.

3.(10) Show that {sin(x2), cos(x2)} is a fundamental set of solutions for the equation xy′′ − y′ + 4x3y = 0.

4.(12) Starting with nothing, you are saving for a down payment on a house. Your account pays interest at
a rate of 6% per year, and you are putting money aside at a rate of $1,000.00 per month. Denote the
balance in the account by B(t), measuring time in months.

(a) Write down the initial value problem that models the situation.

(b) Find the function B(t).

(c) How many months will it take to save $200,000.00? (Use ln 2 = .69.)

5.(15) Consider the initial value problem

y′′ − 4y′ + 3y = 0 with y(0) = 1 and y′(0) = −1.

(a) Find a fundamental set of solution for the differential equation.

(b) Find the general solution for the differential equation.

(c) Find the solution of the initial value problem.

6.(12) Consider the following inhomogeneous differential equations. In the first case, find a particular solution.
In the second case give the precise form of a particular solution.

(a) y′′ − 2y′ + y = et.

(b) y′′ + 4y′ + 5y = e−2t cos t.

7.(17) Consider the differential equation t2y′′ + 2ty′ − 2y = 0.

(a) Show that y(t) = t−2 is a solution.

(b) Use reduction of order to find a second solution.

(c) Verify that these two solutions form a fundamental solution of the differential equation.


