Foundations of Engineering


Chapter 3: Problem Solving


Student-Accessible Questions











TRUE/FALSE QUESTIONS





1.  When presentating engineering solutions, one should list assumptions made in developing the solution.





	a. true


	b. false





2.  You should present your solution in stepwise logical fashion in order for your results be reproducible by another engineer.





	a. true


	b. false





3. To write an algorithmic solution to a problem, one must know a formal programming language.





	a. true


	b. false





4. The last step of a problem solution is to verify the results.





	a. true


	b. false





5. The reason you should state the answer verbally at the end with correct dimensions is that you wish to make it easier for the reader (possibly another engineer, a manager, a client, etc.) to see the final result at once, even if he/she does not want to go into details and does not want to know your notation. The answer should be unambiguous even for a non expert.	





	a. true


	b. false




















6. The last step in solving engineering problems is solving for your unknown quantity. (finding what it is you are looking for)





	a. true


	b. false





7.  Two engineers working on the same problem should always develop the same solution even if they use different assumptions.





	a. true


	b. false





8. Problem solving generally involves algorithms and heuristics.





	a. true


	b. false





9. One of the primary difficulties in engineering problem solving is the imposition of unnecessary constraints resulting from prior experience.





	a. true


	b. false





10. Before reporting your solution to an engineering problem, you should verify your results.





	a. true


	b. false











MULTIPLE CHOICE QUESTIONS





1.  Good precepts for engineering problem solving are:





	a.	ask the right questions


	b.	will to doubt


	c.	analogies


	d.	withhold judgement


	e.	all of the above














2. Assume that the Aggie Bonfire has the shape of a right circular cone with diameter = 45 ft and height = 55 ft.  If 85% of this volume is wood, estimate the number of logs required to build the stack.  (Assume the average log is 16 ft long and 10 inches in diameter)


					


	a. 1000	


	b. 3000


	c. 5000


	d. 10000


	e. 30000





3.  Estimate the number of steps each member of the Corps of Cadets took in their annual "March to the Brazos."  Assume the average pace was 30 inches and the distance marched was 6.33 miles.





	a. number of steps < 1.0 × 104


	b. 1.0 × 104 < number of steps < 1.4 × 104


	c. 1.4 × 104 < number of steps < 1.8 × 104


	d. 1.8 × 104 < number of steps < 2.2 × 104


	e. 2.2 × 104 < number of steps





4. A graphical sketch accompanying an engineering problem is useful because





	a. It represents known and unknown quantities for the problem


	b. It provides a schematic representation of the problem


	c. It is easier to understand than word a description


	d. All of the above


	e. None of the above





5. Engineering problem solving involves:





	a. trial and error


	b. formal algorithms


	c. both


	d. neither





6. To verify and check results of an engineering solution, one should:





	a.  Check to ensure the solution is mathematically correct.


	b.  Check to ensure that units have been properly specified.	


  	c.  Examine units to ensure that all equations are dimensionally correct.


	d.  Examine answer to see if it makes sense.


	e.  All of the above	














7.  Which is typically the last step in nearly all problem solving methods described in your textbook and the notes?





	a.  make necessary assumptions


	b. perform required calculations


	c. underscore or circle your answer


	d. verify and check results


	e. exploit analogies





8.  As he runs, a jogger rolls along beside him a circular “hula hoop” with a 0.5000-m radius.  Assuming that the “hula hoop” rolls perfectly straight, with no slippage, how far has the jogger gone when the “hula hoop” has made 200.0 revolutions?





	a. 63.66 m


	b. 200.0 m


	c. 314.2 m


	d. 628.3 m


	e. none of the above





9.  Which of the following questions should be considered before undertaking a solution to an engineering problem?





 	a. Would a rough, preliminary estimate be satisfactory, or is a high degree of 	    	    accuracy required?


 	b. Can you make assumptions that simplify the analysis without sacrificing 	   	    	    needed accuracy?


 	c. What resources will you have for developing the solution?


 	d. What theory will you use for the solution and is it valid for this application?


	e. all of the above





10.  A car traveling at 60 miles per hour runs out of gas directly next to a sign that says “Gas - 2 miles.”  The car coasts to a stop in exactly one minute.  Which of the following is true?





	a. the car will coast to the gas station


	b. the car stops more than one mile from the gas station


 	c. the car stops closer to the gas station than the sign


	d. the car stops an equal distance between the sign and the gas station


 	e. too little information is provided to determine the location of the car relative to 	     	    the sign or the gas station




















WORK OUT PROBLEMS





1.  A river discharges 9.60 x 10� EQ \s\up3(6)  �gallons per minute of water at its mouth.  If the cross section has the shape of a semicircle with a diameter of 0.125 mile, what will be the velocity of the water flow?  Express your answer in feet per second.








2.  When traveling from A to B your average velocity was 50 mi/h. What was your average velocity from A to a point half the distance toward B, if during the second part your average velocity was 60 mi/h?





3. Joe has 13 bills in his pocket: at least one each of $20 bill, $10 bill, $2 bill.  Their total value is $102.  How many of each bill does he have?





4.   A wooden board with a rectangular cross section and of length, L, is to be cut from a log that is d in diameter and L in length.  The board is to be cut from the log so that the width, w,  is twice the height.  Compute the width and height of the board as a function of the log diameter, d, to minimize the amount of wasted wood.   Compute the percentage of wasted wood.  Be sure to properly document your solution (clearly list and define variables, state assumptions, etc.). 





