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Building Walls
Hadrian and Paczkow are going to build two block walls with play wooden blocks.  They decide to build different kinds of walls.  Paczkow's wall will use 20 + 3x blocks to build each section, where x is the section number of the wall.  Hadrian's wall will use [image: image2.emf] blocks to build each section, where x is the section number of the wall.

	Equations that model the blocks needed for the sections of the walls:

Paczkow’s wall:  [image: image4.emf]                        Hadrian’s wall:  [image: image6.emf]

	


1. Each student has 400 blocks to build each wall.  Predict who will run out of blocks first.  Explain your reasoning.
2. Fill out the following tables showing how many blocks are needed for each section.
	Blocks needed for each section of the two different walls



	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	[image: image7.emf]
	
	
	
	
	
	
	
	
	
	

	[image: image8.emf]
	
	
	
	
	
	
	
	
	
	


3. Will Paczkow have enough blocks to build 10 sections of his wall?  Explain.
4. How many sections of wall will Hadrian be able to build?  Show your reasoning.
Comparing Exponential Functions
The class decides that even though he uses more blocks, Hadrian's wall is much better than Paczkow's wall.  However, two more students think they can build even better walls.  Jericho's wall will use [image: image10.emf]) blocks for each section and Qin's wall will use [image: image12.emf]) blocks for each section.

	Equation for number of blocks in each section
	Hadrian
	Jericho
	Qin

	
	[image: image13.emf]
	[image: image14.emf]
	[image: image15.emf]


5. Who do you think will use the most blocks in their wall if they each build a wall with 5 sections?  Explain why.
6. Fill out each table below to see how many blocks are used in each wall.

	Section # (x)
	1
	2
	3
	4
	5

	[image: image16.emf]
	
	
	
	
	


	Section # (x)
	1
	2
	3
	4
	5

	[image: image17.emf]
	
	
	
	
	


	Section # (x)
	1
	2
	3
	4
	5

	[image: image18.emf]
	
	
	
	
	


7. Write the general form of an exponential equation.

8. For Hadrian's equation ([image: image20.emf]), what are the "a" and "b" parameters?

a = __________

b = __________
9. 10.
For Jericho's equation ([image: image22.emf]), what are the "a" and "b" parameters?

a = __________

b = __________

10. For Qin's equation ([image: image24.emf]), what are the "a" and "b" parameters?
a = __________

b = __________
11. Who uses the most blocks in their 5-section wall (from the tables above)?

12. Which parameter do you think has a bigger influence in the equation?  In other words, increasing which parameter will make the function values get larger faster?  Explain why.
Comparing Exponential Equations

For each pair of equations below, predict which equation will have larger results when x gets large.  Then, fill out the tables to test your prediction.

13. Equations:
 [image: image26.emf]
or
[image: image28.emf]
Prediction:


	x
	1
	2
	3
	4
	5

	[image: image29.emf]
	
	
	
	
	

	[image: image30.emf]
	
	
	
	
	


14. Equations:
[image: image32.emf] 
or
[image: image34.emf]
Prediction:


	x
	1
	2
	3
	4
	5

	[image: image35.emf]
	
	
	
	
	

	[image: image36.emf]
	
	
	
	
	


Interdisciplinary Extensions:  Math in the Real World
15. Why were "Hadrian", "Paczkow", and "Qin" used in this activity?  (HINT: Google them!)
16. How many bricks were used to build the Great Wall of China? 
17. How long did it take to build the Great Wall of China? 
18. How many bricks were used to build Hadrian's Wall? 
19. How long did it take to build Hadrian's wall? 
20. Is it more likely that you would model a real wall using a linear equation, an exponential equation, or some other equation?  Explain why.
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