
Algebra 2         Name___________________________ 

Unit 2 Test: Take Home Portion of Test   Date Assigned__________________    Date due_____________ 

This is the take home portion of the test. You will be given the same questions in class to justify with a written 
statement. These questions are very involved and you should spend a significant amount of time justifying your 
results.  
Directions:  

- For each of the following problems solve completely and show all of your work (Please attach any additional 
work to this sheet to turn in).  
- Provide a written justification in the space provided using complete sentences.  
 

1.) You are designing an extension to your house that includes a new living room and a new insulated sunroom. You 

have materials for 86ft of wall (includes windows, lumber, drywall etc) for which to build the new extension with 

a 4ft door between the two (see the diagram below). When an HVAC specialist comes to evaluate your house 

they find that your current HVAC will only be able to heat an additional 200sq.ft of house and cool an additional 

300sq.ft of house. This is ok because the sunroom will only be cooled in the summer. What will the dimensions 

of your extension need to be in order to maximize the area and still meet the heating and cooling requirements? 
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Hints: area of a rectangle A=L*W 

Perimeter is the sum of all the sides in a shape 

Area to heat is just the livingroom and area to 

cool is the livingroom and the sunroom 



2.)  A penny is dropped from the empire state building and a penny is also dropped from a plane 35000 feet above 

the ground. How long after the penny from the plane is dropped will the penny from the empire state building 

need to be dropped in order for the two pennies to hit the ground at the same time? (Ignore the effects of air 

resistance) What will the velocity of each penny be when it hits the ground? 

 

Formulas you will need h(t)=-16t2+v0t+h0 and v(t)=-16t+v0 
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Hints:  t=time(s) 

v0=initial velocity (0ft/s if dropped) 

h0=initial height above the ground (ft) 

h(t)=height of penny after t amount of time (ft) 

The penny from the plane is dropped at t=0s 


