Math 180 – THINKING ABOUT IT


NAME_____________________
NO GRAPHING OR SCIENTIFIC CALCULATOR ALLOWED - BASIC CALCULATOR IS OK
NEATNESS REQUIRED!
PLEASE – show all algebraic work – include proper units with your answers
Here we have some of the different types of functions that we have studied this semester.
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c) F(x) = -4000 x + 28,000
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f) F(x) = 80 – 5*log (x + 10)
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The word problems listed on the following pages can be modeled with one (or more) of the functions given above. Read the problem, select the mathematical model and answer the questions. Use your knowledge about functions. Since you can’t use a scientific calculation, some answers should be given in exact form.
1) A company just purchased a fleet of new cars at a cost of $V per car. The company chooses to depreciate each vehicle using the straight-line method over x years. 

	a) Which function gives the value of the car (in $) over x years?


	b) Interpret within context the numbers that appear in the function


	c) Find the x-intercept(s) and interpret within context


	c) Without a calculator - Graph, and label important information on the graph. 




2) A ball is thrown vertically upward. 

	a) Which function gives the height F (in feet) of the ball after x seconds?


	b) What is the initial height of the ball?



	c) When does the ball reach its maximum height?


	d) What is the maximum height?



	e) When does it hit the ground?


	f) What is the implied domain of this function?



	g) Without the calculator - Graph, and label important information on the graph. 




3) A rare species of insect was discovered in the Amazon Rain Forest. To protect the species, environmentalists declare the insect endangered and transplant the insect into a protected area. It makes sense to say that the number of insects increases but eventually “levels up”.
Two of the functions shown can be used to model this situation. In one of them the number of insects is increasing slower and slower (function 1). On the other, the number of insects, at the beginning grows faster and faster, reaches a point of maximum growth, and after this point it keeps growing slower and slower (Fun 2).

	a) Write FUNCTION 1 here 
b) How many insects were discovered and transplanted into the protected area?

c) What is the maximum number of insects that the protected area can sustain?

d) No calculator - Graph, and label important information on the graph

	a) Write FUNCTION 2 here
b) How many insects were discovered and transplanted into the protected area?

c) What is the maximum number of insects that the protected area can sustain?

d) Find the Point of maximum growth. Since you can’t use a calculator, give exact answer.
e) No calculator - Graph, and label important information on the graph




4) Strontium-90 is a radioactive material that decays exponentially.

	a) Which function gives the amount of strontium-90 (in grams) x years later?


	b) What is the initial amount of Strontium-90?



	c) Find the half-life of strontium-90. (Since you don’t have access to a scientific calculator you will have to leave the answer in exact form.)


	d) Show graph, and label important information on the graph. 



	e) What is the rate of growth / decay of strontium-90?

	f) When will there be 20 grams of Strontium-90 left? Explain how you would solve this problem using a graphical approach. Since you can’t use a calculator, you will not be able to give the actual answer. I just want an explanation of the graphical solution.




5) An object is heated and then allowed to cool in a room.

	a) Which function gives the temperature of the object (in degrees Celsius) as a function of the time x in minutes?


	b) What is the initial temperature of the object? 



	c) What is the room temperature?  


	d) When will the temperature of the object be 49 degrees Celsius? Leave answer in exact form. 



	d) Show graph, and label important information on the graph.




6) On another paper:

Write a word problem for each of the functions that have not been covered in problems 1-5. Ask and answer some questions about the situation. The last question should be the graph of the function. 
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