
Homework #8: Phys 4321:  Prof. Olness  Spring 2026

Warm-up: watch these two videos on YouTube: 

Convolutions | Why X+Y in probability is a beautiful mess
https://youtu.be/IaSGqQa5O-M?si=a12BqM0CUtXWXhZe

But what is a convolution?
https://youtu.be/KuXjwB4LzSA?si=tZqb1DKfFg4PCsZi

1) a) Compute the area of a circle using a double integral in polar coordinates.

Repeat, but insert a delta function: 

b) Repeat for a 3-D sphere: 

c) Repeat for a 4-D sphere. Obtain the 4-volume and the 3-surface formulas.

c) Repeat for a 5-D sphere. Obtain the 5-volume and the 4-surface formulas.

#2)

https://youtu.be/IaSGqQa5O-M?si=a12BqM0CUtXWXhZe
https://youtu.be/KuXjwB4LzSA?si=tZqb1DKfFg4PCsZi


WARMUP: Following my notes on convolution: Compute the result of flipping a coin 3 times.
That is, compute:    [Hint: I did 2 times in my notes. Start from there.]

3a) Following my notes on convolution: Compute the result of flipping a coin 2 times, 
but the coin is not balanced and comes up 2/3’rds heads and 1/3’rd tails, and compute <x2>
b) now compute flipping the coin 3 times, and compute <x2>

4a) Following my notes on convolution: Compute the result of flipping a coin 2 times, 
but the coin is not balanced and comes up 60% heads and 40% tails, and compute <x2>
b) now compute flipping the coin 3 times, and compute <x2>

FOR YOUR REFERENCE:


