Functions and Modeling

Assessment
Functions and Modeling
Homework Assignment 1

Unit Homework Assignment 1
SHOW ALL WORK AND ANSWER ALL QUESTIONS ON SEPARATE PAPER.

This is a non-calculator assignment. Due: September 24
1. Compare the following two velocity graphs. Which person went the farthest? Explain your details carefully. (Assume the scale is the same for both graphs)
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2. Consider the graph below as a graph of position vs. time, and sketch the corresponding velocity graph. Then consider the original graph as a velocity graph and sketch the corresponding position graph. Lastly, consider the original graph as an acceleration graph and sketch the corresponding velocity graph. Which direction do you think is more difficult? Why? (put your answer on separate sheet of paper). When thinking “differentially” recall what happens at a cusp.
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3. A particle starts from rest at the point two units from the origin and moves along a flat track with a constant positive acceleration for time 
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. Which of the following could be the graph of the position
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of the particle relative to the origin as a function of time t?  Justify your choice.

4. In each region shown below, draw a section of a position (P) vs. time (T) graph that corresponds with the descriptions below. Assume moving to the right is away from CBR (motion detector) and moving to the left is towards CBR. Make sure to draw in the section of the graph that corresponds to the letter of the description. 
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a) The subject stood still.

b) The subject walked faster and faster to the right.

c) The subject walked to the right at a constant speed.

d) The subject slowed down.

e) The subject waked to the left faster and faster.

f) The creature moved at a constant speed to the left.

g) The creature stopped.

5. Without graphing, find the roots of 
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 three ways. Show all work for each method.

6. Find the roots (including the complex numbers) of the quadratic 
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 .  Then find all complex numbers where the f(x) is a real number.  Show all work to justify your answer.
7. Two cars are on a straight track. Car A starts at the beginning of the track at time 0 and moves forward. Car B starts at the beginning of the track one minute later and moves forward. The graph below shows the two cars’ velocity as a function of time. Consider only the pictured domain.

a) Based on the given domain only, which car travels farther? Why?

b) Based on the given domain only, do the cars pass each other? Why or why not?

8. In your own words state what is meant by an injective function, surjective function, and bijective function. You may use examples to help illustrate the concepts as long as they are not examples already discussed in class.

9. 
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be a function, and suppose that 
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 State and justify whether you think this statement is true or false. If false, rewrite the sentence to make it a true statement.

10.  Derive a formula for an equation of a circle with radius r and center (a,b).

11. Give the definitions of the three conic sections.


12. Derive the “vertex form” formula for a parabola.


13. Derive the standard formula for an ellipse centered at the origin.


14. Sketch graphs of the relations and state what kind of curve you get.

a. x2/25 + y2/9 = 1

b. x2/25 - y2/9 = 1

c. x2/25 + y2/9 = 0

d. x2/25 - y2/9 = 0

e. y = 3x2 +12x – 3

15. Write the equation of the ellipse with foci (-4,0) and (4,0) and where the constant in the definition of ellipse is 10.



16. Let A = {1,2,3} and B = {a,b,c,d}  
a. How many functions are there from A to B?

b. How many of these functions are injective?  

c. How many surjective functions are there from A to B?



17. A choreographer is working out a dance using six guys and six gals.  How many different ways could she match up all the guys with all the gals?



18. Tom owns five shirts and three pairs of pants.  Every day during the work week he wears a different shirt.   
a. How many different ways could he wear a different shirt each day Monday through Friday?
b. How many different ways could he pick a pair of pants to wear each day during a work week?  (Note that Tom does not have any clothes sense, so he will wear any pants with any shirt.  Also, he often wears the same pants several days in a row.)
c. How many weeks could Tom go without wearing exactly the same pair of pants and the same shirt every day as he did in a previous week?  
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