
Math 285, Section P1

Homework 5

Will not be collected.

Section 2.4 (Textbook pages 121 - 122) exercises: 1, 3, 10.

Section 2.5 (Textbook page 132) exercises: 4, 6, 8;

Section 2.6 (Textbook page 142) exercises: 5, 7, 9.

Problem IV: Consider the following initial value problem:

dx

dt
= 5 sin

(
1

t8 + 0.18

)
; t0 = −2; x0 = 0

(a) Does this problem have a unique solution on the interval −2 ≤ t ≤ 2? Explain
your answer.

(b) Optional: Use any numerical method implemented on a computer to approxi-
mate the solution of this problem on the interval [−2, 2]. Are these satisfactory
approximations? You can zoom in on the approximation near t = 0 and check
whether it follows the slope field. Alternatively you can use different step sizes
and see whether the different approximations match near t = 2.

(c) What is the value of 1
t8+0.18

at t = 0, t = 0.1, t = −0.1? Estimate the number
of oscillations of the slope field on the interval −0.1 ≤ t ≤ 0.1, or alternatively
estimate the number of maxima of 5 sin

(
1

t8+0.18

)
on the same interval (the interval

between two maxima is considered an oscillation).

(d) Graph 5 sin
(

1
t8+0.18

)
on the interval [−0.1, 0.1] (be careful not to ”under-sample”

the graph.) Estimate the number of oscillations from the graph.

(e) What step size should a numerical method use to avoid under-sampling this slope
field?

(f) If using a step size that avoids under-sampling what kind of precision should the
computer have in order to avoid round off errors when it calculates slopes?

(g) Explain what would happen if you would use a good numerical method and a
computer with precision 10−16, (10−32, 10−64, 10−128) to approximate the solution
of this problem.

Optional Homework: See handout 2 online for two optional problems that, if solved care-
fully and correctly, can give you credit for the midterm.


