University of Portland
Donald P. Shiley School of Engineering
Standard Engineering Problem Solving (Homework) Fomat

"We are what we repeatedly do. Excellence, thema an act, but a_habit.” Aristotle
Purpose of this Format

Calculations performed by engineers become permaeeords that substantiate their
decisions. As suclit,is essential that an engineer’s written work belear and
understandable It is critical that engineering students deveddpabit of
communicating work effectively. By following therinat described below in
assignments, design work, and other technical watkslents willearn the habit of
producing professional quality documentationlt is critical that students develop a
habit ofalways using this format; therefore, homework not follagithis format will be
penalized appropriately.

* Homework should be on 8.5” x 11” paper. The writgiguld be neat and legible. All
pages must be placed in order and stapled.

* If using engineering paper, write on only one flehe paper.

* Pages must be stapled together in the upper lefi-barner.

* Your name, course number, course title, assignelolggm numbers, submission date,
and page number must be at the top of first paur initials and page number must
be at the top on all subsequent pages.

* Problem format: Each problem must include the foilm:

1. Purpose A brief sentence describing the purpose of tioblem (explains why
the analysis is being conducted). Exampl2etérmine the location and
magnitude of the maximum stress in the beam to assist with material selection.”

2. Given Brief description of all information provided problem statementUse
neat sketches, schematics and free body diagraras appropriate.

3. Assumptions If any assumptions are made, clearly indicagenth If none are
made, state so. This is your opportunity to expllaelimitations of any analysis
you conduct. Explain what conditions are requiggdhe analysis to be valid.
Never just plug numbers into an equation, you must wtdad the limitations of
the equation! Stating assumptions communicatesethmitations.

4. Solution: Show all details of calculatiomscluding variables! Every step of
the solution must include units and cancel them asppropraite (never
numbers by themselves)! Provide brief explanattorexplain your work. Cite
equation numbers used (unless otherwise stateftl| lie assumed equation
numbers are from the course textbook). Exampleyshe equation with
variables (and equation citation), then numberh witits, then the answer: F =
m*a = 5kg*9.8m/é= 49N eqn. 1-1; Hibbeler.

5. Final Answer Underline the final answer. It must include pFopnits, correct
number of significant figures (typically 2 or 3pchthe quantities calculated.

6. Explain the answer a brief explanation of the significance of tmswaer is often
appropriate. May discuss: Is it reasonable? Dioasswer the question posed in
the purpose statement? How do the assumptions #fie conclusion?



Example of how to apply the standard problem solvig format. Consider the

textbook question:

A projectile is aimed horizontally at a target 66t away. The projectile hits the target
4 inches below the aiming point. What was thaahitelocity of the projectile?

Example of what NOT to do — please NEVER submit@agsignment as follows:

Question: A projectile is aimed horizontally at a target 100 feet away. The projectile hits
the target 4 inches below the aiming point. What was the initial velocity of the
projectile?
Answer:

4=0.5%32.2*%12*t?

t=0.143889

v=100/0.143889 = 694.98 ft/sec
Notes: The math is correct but this communicates almost nothing. Also, even though the
math is correct, the answer is WRONG!!!! (see discussion on the next page).

Example of what should be submitted based for theng textbook question:

Given:
e projectile with horizontal initial velocity
* aimed at a target 100 ft away
e strikes 4 inches below the target

4 inches
100 ft L
—’ ________________________________________________
—>
Horizontal initial Strikes 4” below

velocity the target

Find: initial velocity of projectile
Assumptions: ag=32.2 ft/sec’; lift and drag aerodynamics forces are negligible

Solution:
First determine the time required for an object to drop 4 inches. That is the time
required to travel the 100 feet, therefore velocity can then be directly calculated.

Time to drop 4 inches:
Y = Yo +vyo*t + 0.5*ag*t2 (eq 4.1, Physics by Halliday)
4in = 0 + 0%t + 0.5*(32.2ft/sec?)*(t%) *(12in/1ft)
4in = 193.2in/sec’*t



t = {4in/(19.’~3.2in/sec2)}1/2 =0.1439 sec

horizontal velocity = d/t = 100 feet / 0.1439 sec = 694.98 ft/sec = 700ft/sec
convert: 700ft/sec *(1 mile/5280ft)*(60sec/min)*(60min/hr) = 477mph = 480mph

Explanation:
The answer is reasonable: 480 mph is fast, but well under the speed of sound in air.

This analysis provides the average velocity but in reality the projectile will likely slow
down as it travels through air (air resistance was neglected in this analysis). Therefore,
the actual initial velocity must be somewhat greater than 700ft/sec (unless aerodynamic
lift forces are not negligible).

Engineering faculty comment on this format:

Some students see this format as nothing moreatided, non-valuable work....WHY
BOTHER? It sure takes up more paper, is it wadhYES! Not only does it greatly
improve your communication skills, it can actuédiVE YOU TIME AND EFFORT!
How?

* Including units, and making sure the units work curectly, cargreatly reduce
the amount of mistakes made and reduces the timsp®@nd trying to find
mistakes. It really really does!

* Spend time by including units at every step buedane by using 4 significant
figures in the analysis rather than 6 or more S§icgmt figures. Your answer
typically should have 2 or 3 significant figuredhywother with 1000 times more
precision in the analysis?

» Citing where equations come from will increase yefliciency when you review
the homework for exams.

* Explaining what you are doing will increase youdarstanding and improve
your problem solving skills and habits. Isn’t tdty you are in college?

Okay, fine, so communication and good habits afomant, maybe the effort is worth it,
but...
... why is the first arevof 694.98 ft/sewrong?

A critically important thing to understand is ttad engineering decisiongquire
interpretation! No matter how carefully you analyze or test sdmmef, the results must
beinterpreted! Analysis NEVER is the answer — it only providéata for the engineer
to interpret. The answer of 694.98 ft/sec is a \@or interpretation of the analysis —
therefore, it is wrong. It communicates a ridiaiddevel of precision (5 significant
figures implies an error of 1 part in 10,000) ndglects the precision of the “given”
information and the error associated with the agdioms! But why is 694.98ft/sec
wrong? Because it is misleading! If your answeg94.98ft/sec then you do not
understand what you are saying. Do you want teedacross a bridge that was designed
based on misleading data or designed by engindevian’t understand what they are
doing?



