Project Based Learning Quiz


1) If you had to build a machine that lots of people would want to use,


what are 3 things you should think about?


1) ________________________________________________________________


2) ________________________________________________________________


3) ________________________________________________________________

2) When planning your project, what major efforts will require what % of your time?. 


__________________________________________________________________

3) When testing your solution, what do you need to know to determine what is an 

    acceptable failure rate?


__________________________________________________________________


__________________________________________________________________

4) What should you think about when using tools?


1) _________________________________________________________________


2) _________________________________________________________________


3) _________________________________________________________________


4) _________________________________________________________________

5) _________________________________________________________________

5) You are designing a sign that will invite many people to use your invention.

What are three measures of a good sign or advertisement? 


1) _________________________________________________________________


2) _________________________________________________________________


3) _________________________________________________________________
6) What can you do when you have a hard, complex problem to solve?


____________________________________________________________________

7) An 8 tooth gear on Shaft A is driving a 40 tooth gear on Shaft B.  


If Shaft A is turning at 35 revolutions per second, how fast is Shaft B turning?  


____________________________________________________________________

If it takes a ¼ pound of force to stop Shaft A, how many pounds would it take to stop Shaft B?

 ____________________________________________________________________

8) What is the problem we want to solve and what are the goals of our solution?


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________

9) Why do we need a liver?


____________________________________________________________________
10) The box below is a sign.  Your goal is to  make sure people who are scanning this page 


will remember who you are.  Draw your first name.


Extra Credit:

Design a gear train for a second hand on a clock.

You have an unlimited collection of gears:

· 8 tooth

· 16 tooth

· 24 tooth

· 40 tooth

You have a motor that turns one revolution per second.

Design a gear train connected to an 8 tooth gear on the motor shaft that results in a shaft on the gear train turning one revolution per minute.
How long does it take to get sober?

Background: 

The liver is the organ in the body that is responsible for detoxifying the blood.  When alcohol enters the body in the form of beer, wine, or other liquor, it stays in the bloodstream until the liver can process the alcohol into a compound that no longer impairs the central nervous system (which includes the brain).  This becomes relevant especially when people start to drink and drive.  After drinking alcohol, the blood alcohol level (BAL) increases.  Above certain levels, it becomes unsafe for people to drive because their reflexes are slower and their judgement is impaired.  If your BAL is greater than 0.08 in Massachusetts, you are legally drunk and are guilty of driving while intoxicated (DWI).

Each one of us has a unique amount of liver activity for processing alcohol and other potential toxins in the bloodstream.  In particular, a specific protein called alcohol dehydrogenase assists liver cells in processing alcohol and lowering your BAL after you take a drink.  Each person’s ability to process alcohol depends on the amount of alcohol dehydrogenase his or her liver contains.  

Our situation arises when two friends, Sally and Roberto, are at a party…

Problem 1:

Suppose one drink of beer raises the BAL by 0.01.  If another drink is taken within one hour of the first, it raises the BAL by 0.0175.  However, if an hour passes after the first drink, the second drink will then raise the BAL only by 0.01, acting exactly like the first drink.

a) If Roberto has 3 drinks in one hour, what is his BAL?

b) If Sally has 2 drinks, waits one hour and then has 2 more drinks, what is her BAL?

Problem 2:

Suppose that 75 units of alcohol dehydrogenase allows the liver to process and eliminate a BAL of 0.015 in one hour.  Also, suppose that each 100 units of alcohol dehydrogenase beyond the first 75 units allows the body to process the same 0.015 BAL 25% faster.

For the following problems, Roberto’s liver has 175 units of alcohol dehydrogenase.  Sally’s liver has 575 units.

a) If Roberto drinks 3 beers in 60 minutes, how long will it take his liver to reduce his BAL to zero?

b) If Roberto drinks 12 beers over 2 hours, how long will it take before he can drive legally?
c) If Sally drinks 6 beers in one hour, what is her BAL?
How long before she can drive legally?
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