ME 120

Sample Homework 1

This problem and solution demonstrate one kind of homework problem for ME 120.
____________________________
1. The photograph to the right shows an Arduino
and breadboard attached to a wooden
mounting plate. A laser cutter is used to cut the
plates out of 1/8” thick birch plywood.
Each mounting plate is 3.5 inches by 5.25
inches, as indicated in the schematic, below.
The largest piece of raw material that fits in the
laser cutter is 18 inches by 24 inches. The first
goal of this exercise is to find the orientation of
individual mounting plates that maximize the
number of mounting plates that can be cut
from an 18 x 24 inch panel. The second goal is
to determine the total number of mounting plates that can be cut from the 5 ft – by
5 ft sheets of raw material that can be purchased from the specialty plywood store.
To receive full credit for this assignment, you must show your analysis using
formulas and carrying units. You will receive zero credit for just writing down the
numerical answers to the questions in part (a) and part (b).
a
b

Mounting
plate

All dimensions in inches
a = 5.25 W = 24
b = 3.5 H = 18
W

H

Raw material
18 x 24

a. Assume that individual plates are arranged in a regular array on the 18 x 24 inch
panel. In other words, assume that all plates have the 5.25 inch dimension either
horizontally (aligned with the 24 inch dimension) or vertically (aligned with the
3.5 inch dimension). How many plates can be cut with each orientation? Your
solution should first evaluate the options using formulas and the symbols in the
diagram (a, b, W, H). In other words, do not just write down ratios of numerical
values. Instead use this (see next page)
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, 𝑛( = * , 𝑁 = 𝑛" 𝑛,

-𝑛" , 𝑛, and 𝑁 are integers.

In your analysis, include the units of each of the terms (𝑛" , 𝑛, and 𝑁). (Yes, each
term has units.)
b. Assume that the 18 x 24 inch panel that fits into the laser cutter is from a sheet
of 5 foot by 5 foot plywood purchased from the lumber store. (Yes, this is the
size of the birch plywood from Mr. Plywood.) How many 18 x 24 panels can you
get from the 5 x 5 foot sheet? Your analysis should introduce two new symbols,
one for the width and one for the length of the sheet purchased from the store.
c. How many mounting plates can be cut from all of the 18 x 24 inch panels?
And, extra credit for …
d. How many mounting plates can be cut from the 5 x 5 foot sheet if the plates are
cut from the 18 x 24 inch panels and the scrap left over from the 5 x 5 foot
sheet?

