Vermont SIMMS Integrated Math

Level 1 Test 4
1. Intervals
Fill in the blank spaces in the table based on the other values.

	Inequality
	Interval Notation
	Number Line Graph

	A.      0 < x ≤ 4
	
	

	B.
	[5,20)
	

	C.      -2 > x > -6
	
	

	D.
	
	

	E.
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One Step Beyond
2. Greatest Integer
Graph the following equation over the domain [-3,3).

                                           y = [x] + 2
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One Step Beyond
3. Solution Set
Explain why the solution set of [x] =  - 4 can be represented as shown below.
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One Step Beyond

4. Private School
At a particular private school, the cost for a student to attend the school is based on the annual income of parents.  The cost table is given below.

I = Annual Income

	Income Level  (in $)
	Cost per year (in $)

	0 ≤ I < 15,000
	0

	15,000 ≤ I < 30,000
	3,000

	30,000 ≤ I < 45,000
	6,000

	45,000 ≤ I < 60,000
	9,000

	I ≥ 60,000
	12,000


A.  Use the chart to graph the cost of the school based on annual income. 

B.  Based on the above information, what would be the school’s cost for parents with an annual income of $33,500?

C.  Write an equation that expresses the cost per year in terms of annual income.  Show all work in determining this equation.
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One Step Beyond

5. Common Ratio
Consider a geometric sequence in the form 



                        an = a1*r(n-1)

Describe and illustrate how r, the common ratio, affects this sequence when r is a positive number less than 1.
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From Rock Bands to Recursion
6.  Arithmetic Sequence
Consider the arithmetic sequence 3,7,11,15…

A. Write an explicit formula for the sequence.

B. Write a recursive formula for the sequence.

C. Graph the sequence. The graph paper follows on the next page.
D. Write an equation using x and y that models the sequence.

E. Find the 25th term of the sequence.

F. Find the sum of the first eight terms of this sequence.

G. Determine if the number 55 is a term in this sequence.  Show your work and explain your process.
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From Rock Bands to Recursion
7.  Geometric Sequence

Consider the geometric sequence 3,12,48…

A.  Write an explicit formula for the sequence.

B Write a recursive formula for the sequence.

C. Graph the sequence.  The graph paper follows on the next page.
D. Write an equation using x and y that models the sequence.

E. Find the 25th term of the sequence.

F. Find the sum of the series for the first eight terms of this sequence.

G.  Determine if the number 998 is a term in this sequence.  Show your work and explain your process.
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From Rock Bands to Recursion
8.  System of Inequalities
 Consider the given system of inequalities:

y + 3x (  19

x - 2y (  4

y (  -2

A. Graph the feasible region and label its vertices.  A separate piece of graph paper follows on the next page.
B. Explain your processes and show a check of your work.  If you used a calculator for any part of the problem, describe exactly what you used it to do.

Under the Big Top But Above the Floor
Graph Paper for System of Inequalities
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Under the Big Top But Above the Floor
9. Part-time jobs

Brynne has two part-time jobs: tutoring and lawn mowing. 

She would like to work no more than 12 hours per week, with at least 6 hours of tutoring and no more than 4 hours of mowing.  She earns $6.50 per hour for tutoring and $5.00 per hour for mowing.

How should Brynne divide her work hours in order to earn the most money? Include a full explanation of your steps for solving this problem.  If you used a calculator for any part of the problem, describe exactly how you used it.  A sheet of graph paper follows on the next page.
Under the Big Top But Above the Floor
Graph paper for Part-Time Jobs
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Under the Big Top But Above the Floor
10.  Stories, Graphs and Equations
There are six stories, graphs and general equations which follow. 

Choose the letter corresponding to the graph and equation which match each story.

                                                                                                 EQUATION      GRAPH

 I.  The number of ounces of drink (y) in a pitcher
    changes as water (x) is added to a
          powdered drink mix at a steady rate.



_____

_____
       II. The United States Postal Service rate for mail is 
           $.37 for the first ounce, or part thereof, and $.23 
           for each additional ounce, or part thereof.
           Which graph and equation represent
           the cost (y) to mail a letter based on its

           weight (x)?





            _____

_____
      III. A driver leaves home and drives his car to a gas station.  

           Which graph would represent the distance this driver

            is from home (y) during the time (x) when he is

            filling the gas tank?





_____

_____
      IV.
 The population of zebra mussels (y) in Lake Champlain

              increases over an interval of time (x).


_____

_____

      V.    The amount of time (y) necessary to fill a swimming 

              pool with water decreases as the radius of the filling


  hose (x) increases.





_____

_____
VI. The amount of fuel (y) left in the gas tank of a

motorcycle changes as the motorcycle travels

            at a constant rate over time(x).



_____

_____
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