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PHYS 2400 HW 1 Spring 2023

Computer algebra

1. (15 points) Consider the following integral:

π− 1
2∫

1
2

e(y−π/2)6
sinx(y)dy .

a. Verify that Mathematica cannot obtain an analytic expression for the integral.

b. Define the function, f[x ], that evaluate the integral numerically. Use Mathemat-
ica function NIntegrate[].

c. Plot on the same graph, for 10 ≤ x ≤ 50, your function and the following approxi-
mation to the integral:

g(x) =

√
2π
x
.

(We are going to learn how to obtain approximations for integrals later in the
course.)

The resulting graph should look similar to Figure 1.

d. Print your Mathematica session (use “File”→ “Save as” menu) and attach the
printout to the rest of your homework.
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Figure 1: Expected graph in Problem 1
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2. (15 points) Consider the following boundary value problem:

εy′′ + 2y′ + ey = 0, y(0) = 0, y(1) = 0, ε = 1/20 .

a. Plot on the same graph, for 0 ≤ x ≤ 1, the numerical solution of the boundary
value problem and the following approximation to the solution:

g(x) = log
( 2
1 + x

)
− log(2)exp

(
−2x
ε

)
(We are going to learn how to obtain approximations for solutions of differential
equations later in the course.)

The resulting graph should look similar to Figure 2.

b. Print your Mathematica session (use “File”→ “Save as” menu) and attach the
printout to the rest of your homework.
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Figure 2: Expected graph in Problem 2

Course concepts

3. (a) (10 points)

2 I’ve watched in full the video recording of R. Feynman’s lecture The
relation of Mathematics and Physics.

(b) (10 points)

2 I’ve read the Introduction, pp. 9–13, to the lecture notes Physical Mathe-
matics, by Michael P. Brenner.

Sign and date here:
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