Final Exam/Form B


Name: ______________________

Directions: Show all work.

Section: _____________________

1. Which one of the following equations describes a line passing through the origin and perpendicular to 
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The graph below shows the solution to which one of the following systems of equations?  
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3. Which one of the following gives both solutions to the equation 
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4. Which one of the following represents the solution to the inequality 
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5. If 
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6. Which equation represents a circle with radius 10 and center at 
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7. Which one of the following exponential functions best fits the table of values? 
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8. Which one of the following rational functions has vertical asymptotes along the lines 
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9. Which one of the following gives the first 6 terms of the sequence defined recursively by 
[image: image55.wmf]01

21

0,2,2

n

nn

PPPPP

++

===+

 

	a. 
[image: image56.wmf]{

}

0,1,2,4,8,16


	b. 
[image: image57.wmf]{

}

0,2,4,10,24,58


	c. 
[image: image58.wmf]{

}

0,2,4,16,32,64



	d. 
[image: image59.wmf]{

}

0,1,2,5,12,29


	e. 
[image: image60.wmf]{

}

0,2,2,6,10


	f. 
[image: image61.wmf]{

}

0,1,2,4,8,16




10. Observe that 
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 satisfies the horizontal line test.  Which one of the following is a table of values for the inverse function, 
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11. Find coordinates for the vertex and intercepts of the parabola 
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12. Write an equation for the line with slope 
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13. Given that a line has slope 
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 and y-intercept 
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14. The kilowatt-hour (kWh) is a unit of energy.  Information about the energy used by 3-bedroom house (measured in kWh) per time (in hours) over the course of a day is tabulated below.  Is the energy being used at a linear rate?  If not, why not?  If so, what is the rate of energy consumption measured in kWh per hour?

	Time (in hours)
	0
	6
	18
	24

	Kilowatt-hours used (kWh)
	0.00
	4.08
	23.03
	58.08


15. Find an equation for the line perpendicular to and passing through the midpoint of the line segment joining 
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16. In September 1996 the population of Glossy Black-Cockatoos on Kangaroo Island was estimated at 190 individuals. A previous estimate was taken in September of 1993 counted about 100 Cockatoos on Kangaroo Island.  Assuming that the rate of growth of the Glossy Black-Cockatoos on Kangaroo Island was linear over this time, find a formula for the population of Glossy Black-Cockatoos on Kangaroo Island t years since September of 1993.


17. Solve the system by back substitution:        
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18. Solve the system using Gaussian elimination on an augmented matrix.
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19. A coin collection consists of pennies, nickels and dimes.  There are 106 coins.  The total value of the coins $9.36.  The number of pennies is one more than twice the number of nickels.  Set up and solve a system of equations to find how many of each type of coin there are.

20. Find an equation for the parabola with a vertex at the origin and that passes within a distance 0.01 of 
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21. Simplify exact values for both solutions to the equation 
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22. Simplify exact values for the coordinates of the intercepts and the vertex of the parabola 
[image: image81.wmf]2

33073

yxx

=-+-

.  Sketch a graph showing these features.
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A projectile is thrown upwards off a cliff so that its height (in feet) relative to the top of the cliff after t seconds is given by 
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24. In the diagram at right, 
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 is a right triangle with right angle at the origin, O.  Solve for r if AC = 85 and AB = 41.


25. In the diagram at right, express the value of AB in terms of r if AC = 5r. 


26. Use the quadratic formula to solve the following equation for h in terms of r: 
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27. As shown in the diagram at right, the vertices of rectangle EFGH lie on the diagonals of rectangle ABCD.  If 
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28. Make a table of values showing at least 5 coordinate pairs and sketch a graph of the function  
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29. Find the domain and range of the function 
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, partially graphed below: [image: image90.png]



30. Simplify 
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31. Find two real solutions to the equation: 
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32. Find both solutions to the equation: 
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33. Solve for n: 
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34. Find x so that 
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Questions 35 and 36 relate to the following table showing population data for Russian women between the ages of 15 and 49.  Population numbers are in thousands.   
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35. Use a linear model to fit the data for years 1990 and 1995.  What population does this linear model predict for 2000?


36. Use an exponential model to fit the data for years 1990 and 1995.  What population does the exponential model predict for 2000?


37. What is the coefficient of 
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38. Write the product as a single fraction in lowest terms: 
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39. Find x so that 
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40. Solve for b in the equation 
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41. Alberta borrowed $20,000 at 6% annual interest to buy a truck.  If the interest is compounded monthly and she pays $750 per month towards the loan, how much does she owe after 2 monthly payments?  


42. Find the 25th term in the arithmetic sequence: 
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43. Evaluate the series algebraically: 
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44. Solve for r: 
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45. Find the center, vertices, foci and asymptotes for the hyperbola given by the equation 
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 and sketch a graph showing these features.

46. Determine the exact coordinates of the points where the line 
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 in simplified radical form.


47. Find an equation for the ellipse whose graph is shown. [image: image109.png]-5
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48. Use a calculator to approximate to the nearest hundredth the solution to a system in variables 
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49. Approximate to the nearest hundredth the coordinates of the foci of the ellipse described by 
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50. Use a calculator to help make a graph of the function 
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51. There are three real solutions to the equation 
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The number (in thousands) of sheep and lambs S in the United States in the years between 1985 and 1992 is modeled by the function
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, where t is the number of years since 1985.  Questions 52 and 53 refer to this model.

52. Graph the function to describe the lamb and sheep population from 1985 through 1992.


53. According to the model, in what year did the lamb and sheep population stop decreasing and start increasing?  In what year did the population stop increasing and start decreasing?


54. Given
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55. Use a calculator to approximate 
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Solutions For Final Exam/Form B.

	1. e
	2. c
	3. d
	4. e
	5. a
	6. c
	7. d
	8. e
	9. e
	10. d
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14. For the first 6 hours, the energy consumption rate is 
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16. Let t represent the number of years since 1993.  The linear rate of change is 
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19. Let p represent the number of pennies; n, the number of nickels and d, the number of dimes in the coin collection.  From the given information we set up the system 
[image: image144.wmf]510936

106

21

pnd

pnd

pn

++=

++=Þ

=+



 EMBED Equation.DSMT4  [image: image145.wmf]151093615109361510936

111106~049830~049830

1201071093500232070

éùéùéù

êúêúêú

êúêúêú

êúêúêú

-

ëûëûëû

 So 
[image: image146.wmf]90

d

=

, 
[image: image147.wmf]5

n

=

 and 
[image: image148.wmf]11

p

=

.

20. 
[image: image149.wmf](

)

2

pxax

=

 and 
[image: image150.wmf](

)

(

)

2

2

1.1

3.13.11.10.1145

3.1

paa

==Þ=»

  So 
[image: image151.wmf](

)

2

0.1145

pxx

»


21. 
[image: image152.wmf](

)

(

)

(

)

2

2

1989898041144114

xxxxxx

+-=Û--=Û-=Û=±

.

22. 
[image: image153.wmf](

)

(

)

2

22

1781

166417424.25

1616

dttttttt

=-+=-Û-=Û-=Þ=

 seconds.

23. 
[image: image154.wmf](

)

(

)

2

2222

41852821681722504127720

rrrrrr

++=Û++-=Û+-=



EMBED Equation.DSMT4[image: image155.wmf](

)

(

)

36770

rr

-+=

.  Evidently, 
[image: image156.wmf]36

r

=

 (Pythagorean triplet 36,77,85)

24. Let 
[image: image157.wmf]xAB

=

, then by Pythagoras 
[image: image158.wmf](

)

(

)

22

2

5

rxrr

++=



EMBED Equation.DSMT4[image: image159.wmf]22

2230

xrxr

Û+-=



EMBED Equation.DSMT4[image: image160.wmf]22

2492

26

2

rrr

xrr

-±+

Û==-±


Now, 
[image: image161.wmf],0

rx

>

, so 
[image: image162.wmf](

)

261

xr

=-



EMBED Equation.DSMT4[image: image163.wmf]3.899

r

»

.

25. 
[image: image164.wmf]22

230

hrhr

--=



EMBED Equation.DSMT4[image: image165.wmf]22

398

4

rrr

h

±+

Û=



EMBED Equation.DSMT4[image: image166.wmf]317

4

rr

h

±

Û=



EMBED Equation.DSMT4[image: image167.wmf]317

4

yr

±

Û=

.

26. [image: image248.png]



[image: image168.wmf](

)

2

2

33073352

yxxx

=-+-=--+

 has a vertex at (5,2) and intercepts at 
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leads to the graph of the half circle shown at right.
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35. The slope is 
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41. The interest rate per month is 0.5%.  After one month the balance due on the loan will be 
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48.  One approach is to enter the coefficient matrix and then left-multiply the RHS by the inverse of this matrix, as shown below: [image: image227.png]



Alternatively, use the “SIMULT” feature found on the TI-85: 
In either case, we approximate 
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  The foci are at 
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50. In the graph at right, the TI-85 graph is shown with the results of using the MATH/FMIN feature on the graph menu.  Apparently the minimum value is near 
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51. Solving the equation is equivalent to finding roots of the function (as on the TI85) [image: image237.png]9485 I x"4-3 [ x™7=-. 2



  The screen shots below show the results of using the MATH/ROOT feature on the graph menu of the TI-85.  The roots are near where 
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52. The graphs below show S as a function of t over 
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53. As the graphs show, lamb and sheep population stopped decreasing and started increasing in 1986 and stopped increasing and started decreasing sometime in 1989.
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A Short calculation shows this is about 35.63:[image: image243.png]17.17+1. 808273630
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[image: image244.wmf]365

1.0002365ln1.00020.07299

r

er

=Û=»

 .


55. [image: image253.png]20




Using the SUM/SEQ feature of the TI-85, 
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