PHY 235, Homework Set 5 Due: October 10, 2025 at 11.59 am

Write the following text on the front cover of your homework assignment and sign it.
If the text is missing, 20 points will be subtracted from your homework grade.

Honor Pledge for Graded Assignments
”I affirm that I have not given or received any unauthorized help on this assignment, and
that this work is my own.”

Signature

Problem 1 (20 points)
Consider the line connecting (x1, y1) = (0, 0) and (x,, v5) = (1, 1). Show explicitly that the
function y(x) = x produces a minimum path length by using the varied function

y(a,x) =x+ asin(nt(1 - x)) (1)

Use the first few terms in the expansion of the resulting elliptic integral to show the
equivalent of Equation 6.4 in the textbook.

Problem 2 (25 points)

A disk of radius R rolls without slipping inside the parabola y = ax?. Find the equation
of constraint. Express the condition that allows the disk to roll so that it contacts the
parabola at one and only one point, independent of its position.

Problem 2 (25 points)
1. Find the curve y(x) that passes through the endpoints (0, 0) and (1, 1) and minimizes

the functional . )
_ dy 2
I[y]—jo [(dx) -9 }dx (2)

2. What is the minimum value of the integral?

3. Evaluate I[y] for a straight line y = x between the points (0, 0) and (1, 1).

Problem 4 (25 points)
The corners of a rectangle lie on the ellipse (x/a)? + (y/b)? = 1.

1. Where should the corners be located in order to maximize the area of the rectangle?

2. What fraction of the area of the ellipse is covered by the rectangle with maximum
area?
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