VERMONT SIMMS Integrated Math

Level 1 Test 2

1.Matching Column
Match each of the following terms with the description that best fits it.  Choose from the descriptions that follow.  Each term and each description is used exactly once.

A   independent variable

G   volume of a prism



B   complementary angles

H   linear model




C   supplementary angles

I   residual  




D   parallel



J   absolute value






E   prism



K   exponential growth





F   rate




L   dependent variable

______   compares change

______   area of base times height

______   graph is a curve

______   measures distance; is never negative

______   lines in a plane that never intersect

______   their measures have sum 180 degrees

______   its values are plotted on the horizontal axis
______   its graph is a line

______   its bases are congruent polygons

______   its values are plotted on the vertical axis
______   difference of real (observed) and expected (predicted) values

______   their measures have sum 90 degrees

2. Clogged Sink

A sink is in the shape of a rectangular prism.  It has dimensions of 20 inches by 30 inches by 15 inches.  The drain is clogged causing the sink to empty slowly at a rate of 10 cubic inches per minute.

If the sink starts out completely filled with water, how long will it take to empty?
[image: image1.emf]
What Will We Do When the Wells Run Dry?
3. 
Two Runners

Kyle and Sandy are competing in a race.  Kyle gives Sandy a head start.  Their first time/distance measurements are given in the table below.

A full sheet of graph paper is included for your use.

	Time

(minutes
	Runner 1

Distance in miles
	Runner 2

Distance in miles

	0
	.5
	0

	1
	.6
	.2

	2
	.7
	.35

	3
	.8
	.6

	4
	.9
	.72

	
	
	


A.  Which runner is Kyle – Runner 1 or Runner 2?  
Explain your choice.

B.  Graph the data for Runner 1 on a scatter plot. A sheet of graph paper provided at the end of the problem.
C. Draw the line of best fit for the data for Runner 1.

D.  Write an equation for this line of best fit and explain your methods for finding this equation.
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Two Runners continued

E.  Graph the data for Runner 2 on a scatter plot.  Use the same set of axes that you used for parts A and B.
F.  Find the line of best fit for the data for Runner 2.  
Write the equation for this line of best fit.  
Explain your methods for finding this line and equation.


Assume that both runners continue at approximately the same rates established in the first four minutes and that both finish the race.

G.  Would the runners ever meet?  If so, where and when might they meet?  Explain your mathematical methods and reasoning.
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Two Runners continued

H.  Write a mathematical description of this race for a friend, including the conditions under which Runner 1 could win and the conditions under which Runner 2 could win.
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Graph for Two Runners
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Centimeter Graph Paper for Two Runners
4. Residuals

In the twentieth century, Olympic swimmers have lowered the winning time in women’s 400-meter freestyle by more than a couple of minutes.  The table below shows the winning times from 1924 to 1948, rounded to the nearest 0.01 minute.

	Year
	Years since 1924
	Time in minutes
	Predicted time

rounded to nearest .01 minute
	Residuals

	1924
	0
	6.02
	
	

	1928
	4
	5.43
	
	

	1932
	8
	5.29
	
	

	1936
	12
	5.26
	
	

	1948
	24
	5.18
	
	

	1952
	28
	5.12
	
	


Bart decided the line of best fit for this data has the equation

y  = -.023x + 5.67

A.  Find the mean of the absolute values of the residuals for this set of data and Bart’s line.  Show all your work or describe your steps if you did the problem on a calculator.

B.  Margaret’s line of best fit yielded a mean absolute value of the residuals of 0.2.  Which person’s line is a better model for the data, Bart’s or Margaret’s?  Explain your reasoning.
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Work Page For Residuals
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5. Guppy Population Growth

The following table gives the population of guppies in a fish tank over time. 
	After this number of weeks
	Guppy population
	Growth rate from last week to this week

	0
	2
	xxxxxxx

	1
	10
	

	2
	45
	

	3
	260
	

	4
	1247
	

	
	
	


A sheet of graph paper for this problem is provided at the end of the problem.

A. Find the growth rate for each week.
B. Find the average growth rate.
C. Use the growth rate to find the growth factor.
Skeeters Are Overrunning The World
D. Use this growth factor to write an equation that approximates the number of guppies after any number of weeks.
E. Graph this equation of the population of guppies. 
F. Using the same coordinate system, graph the real (observed) data of the table above.  
G. Write a description of the differences of the graphs of your equation and 
H. the real data.
I. What is your prediction for the guppy population in week 10?  
J. Explain how you determined this prediction.








Skeeters Are Overrunning The World
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Centimeter Graph Paper For Guppy Population Growth

6. Oil Slick Volume

When spilled, crude oil spreads to an average thickness of 5 centimeters.

Find the VOLUME of the oil slick represented by the scale drawing below.  
In this drawing, 1 cm2  represents 1 km2  of the oil slick.
Optional centimeter graph paper is provided at the end of this problem.

[image: image5]
Describe your methods.











Oil: Black Gold
[image: image6.emf]
Centimeter Graph Paper for the Oil Slick Volume Problem
7. Volumes of Figures

Find the volume for each of the following figures. 
For each figure, be sure to
show all formulas and work.  
Include appropriate labels.

Figure A                                                                       Figure B











Oil: Black Gold
	Speed in

Miles per hour
	Time in hours

	30
	1

	15
	2

	10
	3

	6
	5


8. Trip Data 
A. Graph the data from the table above.

                  [image: image7.emf]
B.  Does the data of the table show a relationship that is directly proportional or inversely proportional?  Explain your reasoning in making this decision.

C.  Find the constant of variation. What does the constant of variation represent in this situation?

D. Write an equation modeling the data of the table.
E. How long will the trip take when traveling 20 miles per hour?  
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h = 30 m


b = 10 m


a = 8 m





r = 22 cm.


h = 40 cm.





 h





b





a





h





r










17
SIMMS Level 1, Test 2

