
MATH 308 – 530, 531 Homework 3 Spring 2016

Due Thursday, Feb. 11 at the beginning of class.

1. A cold beer initially at 35oF warms up to 40oF in 3 min while sitting in a room of
temperature 70oF. How warm will the beer be if left out for 20 min?

2. Determine (without solving the problem) an interval in which the solution of the given
IVP is certain to exist:

(4 − t2)y′ + 2ty = 3t2

(a) y(−3) = 1

(b) y(0) = 2

(c) y(3) = 0

3. For the following equations state where in the ty-plane the hypotheses of Theorem 2
(section 2.4) are satisfied.

(a) y′ = (1 − t2 − y2)

(b) y′ =
y cot t

1 + y

4. Given the differential equation

dy

dt
= 7y − y2 − 10

(a) Find the equilibrium solutions.

(b) Sketch the phase line and determine whether the equilibrium solutions are stable,
unstable, or semistable.

(c) Using Matlab, sketch the direction field of the equation and graph of some solutions.
Make sure you include the graphs of all the equilibrium solutions.

5. Show that the equation is exact and then solve it.

(a) (1 + exy + xexy)dx + (xex + 2)dy = 0

(b)
dy

dx
= −2xy2 + 1

2x2y

(c) (2xy − sec2 x)dx + (x2 + 2y)dy = 0
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