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Chapter 3

443
3.1 Power and Polynomial Functions


Section 3.1 Exercises

Find the long run behavior of each function as 
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Find the degree and leading coefficient of each polynomial
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Find the long run behavior of each function as 
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21. What is the maximum number of x-intercepts and turning points for a polynomial of degree 5? 
22. What is the maximum number of x-intercepts and turning points for a polynomial of degree 8? 
What is the least possible degree of each graph?

23. [image: image25.png]


  24.[image: image26.png]


  25.[image: image27.png]


  26.[image: image28.png]


 
27.[image: image29.png]


  28. [image: image30.png]


  29.[image: image31.png]


  30.[image: image32.png]



Find the vertical and horizontal intercepts of each function
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Section 3.2 Exercises

Write an equation for the quadratic graphed
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For each of the follow quadratics, find a) the vertex, b) the vertical intercept, and c) the horizontal intercepts.
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Rewrite the quadratic into vertex form
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17. Find the values of b and c so 
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18. Find the values of b and c so 
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Write an equation for a quadratic with the given features

19. x-intercepts (-3, 0) and (1, 0), and ​​y intercept (0, 2)

20. x-intercepts (2, 0) and (-5, 0), and ​​y intercept (0, 3)

21. x-intercepts (2, 0) and (5, 0), and ​​y intercept (0, 6)

22. x-intercepts (1, 0) and (3, 0), and ​​y intercept (0, 4)

23. Vertex at (4, 0), and y intercept (0, -4)

24. Vertex at (5, 6), and y intercept (0, -1)

25. Vertex at (-3, 2), and passing through (3, -2)

26. Vertex at (1, -3), and passing through (-2, 3)
27. A rocket is launched in the air.  Its height, in meters above sea level, as a function of time is given by 
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a. From what height was the rocket launched?

b. How high above sea level does the rocket get at its peak?

c. Assuming the rocket will splash down in the ocean, at what time does splashdown occur?

28. A ball is thrown in the air from the top of a building.  Its height, in meters above ground, as a function of time is given by 
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a. From what height was the ball thrown?

b. How high above ground does the ball get at its peak?

c. When does the ball hit the ground?

29. The height of a ball thrown in the air is given by 
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, where x is the horizontal distance in feet from the point at which the ball is thrown.

a. How high is the ball when it was thrown?

b. What is the maximum height of the ball?

c. How far from the thrower does the ball strike the ground?

30. A javelin is thrown in the air.  Its height is given by 
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, where x is the horizontal distance in feet from the point at which the javelin is thrown.

a. How high is the javelin when it was thrown?

b. What is the maximum height of the javelin?

c. How far from the thrower does the javelin strike the ground?

31. A box with a square base and no top is to be made from a square piece of cardboard by cutting 6 in. squares from each corner and folding up the sides. The box is to hold 1000 in3. How big a piece of cardboard is needed?
32. A box with a square base and no top is to be made from a square piece of cardboard by cutting 4 in. squares from each corner and folding up the sides. The box is to hold 2700 in3. How big a piece of cardboard is needed?
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A farmer wishes to enclose two pens with fencing, as shown.  If the farmer has 500 feet of fencing to work with, what dimensions will maximize the area enclosed?
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A farmer wishes to enclose three pens with fencing, as shown.  If the farmer has 700 feet of fencing to work with, what dimensions will maximize the area enclosed?

35. You have a wire that is 56 cm long. You wish to cut it into two pieces. One piece will be bent into the shape of a square. The other piece will be bent into the shape of a circle. Let A represent the total area of the square and the circle. What is the circumference of the circle when A is a minimum?
36. You have a wire that is 71 cm long. You wish to cut it into two pieces. One piece will be bent into the shape of a right triangle with base equal to height. The other piece will be bent into the shape of a circle. Let A represent the total area of the triangle and the circle. What is the circumference of the circle when A is a minimum?
37. A soccer stadium holds 62000 spectators. With a ticket price of $11 the average attendance has been 26,000. When the price dropped to $9, the average attendance rose to 31,000. Assuming that attendance is linearly related to ticket price, what ticket price would maximize revenue?
38. A farmer finds that if she plants 75 trees per acre, each tree will yield 20 bushels of fruit. She estimates that for each additional tree planted per acre, the yield of each tree will decrease by 3 bushels. How many trees should she plant per acre to maximize her harvest?
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A hot air balloon takes off from the edge of a mountain lake. Impose a coordinate system as pictured and assume that the path of the balloon follows the graph of 
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. The land rises at a constant incline from the lake at the rate of 2 vertical feet for each 20 horizontal feet. [UW]
a. What is the maximum height of the balloon above plateau level?

b. What is the maximum height of the balloon above ground level?

c. Where does the balloon land on the ground?

d. Where is the balloon 50 feet above the ground?

40. [image: image205.png](Top View—looking down) \/




A hot air balloon takes off from the edge of a plateau. Impose a coordinate system as pictured below and assume that the path the balloon follows is the graph of the quadratic function 
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. The land drops at a constant incline from the plateau at the rate of 1 vertical foot for each 5 horizontal feet. [UW]
a. What is the maximum height of the balloon above plateau level?

b. What is the maximum height of the balloon above ground level?

c. Where does the balloon land on the ground?

d. Where is the balloon 50 feet above the ground?
Section 3.3 Exercises

Find the C and t intercepts of each function
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Use your calculator or other graphing technology to solve graphically for the zeros of the function
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Find the long run behavior of each function as 
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Sketch a graph of each equation
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Solve each inequality
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Find the domain of each function
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Write an equation for a polynomial the given features

41. Degree 3.  Zeros at x = -2, x = 1, and x = 3.  Vertical intercept at (0, -4)

42. Degree 3.  Zeros at x = -5, x = -2, and x = 1.  Vertical intercept at (0, 6)

43. Degree 5.  Roots of multiplicity 2 at x = 3 and x = 1, and a root of multiplicity 1 at     x = -3.  Vertical intercept at (0, 9)
44. Degree 4.  Root of multiplicity 2 at x = 4, and a roots of multiplicity 1 at x = 1 and     x = -2.  Vertical intercept at (0, -3)

45. Degree 5.  Double zero at x = 1, and triple zero at x = 3.  Passes through the point    (2, 15)

46. Degree 5.  Single zero at x = -2 and x = 3, and triple zero at x = 1.  Passes through the point (2, 4)
Write an equation for the polynomial graphed
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Write an equation for the polynomial graphed
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47. A rectangle is inscribed with its base on the x axis and its upper corners on the parabola 
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.  What are the dimensions of such a rectangle with the greatest possible area?
48. A rectangle is inscribed with its base on the x axis and its upper corners on the curve 
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.  What are the dimensions of such a rectangle with the greatest possible area?

Section 3.4 Exercises

Match each equation form with one of the graphs
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For each function, find the x intercepts, the vertical intercept, the vertical asymptotes, and the horizontal asymptote.  Use that information to sketch a graph.
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[image: image119.wmf](

)

23

4

x

px

x

-

=

+





6. 
[image: image120.wmf](

)

5

31

x

qx

x

-

=

-


7. 
[image: image121.wmf](

)

(

)

2

4

2

sx

x

=

-





8. 
[image: image122.wmf](

)

(

)

2

5

1

rx

x

=

+


9. 
[image: image123.wmf](

)

2

2

3145

3816

xx

fx

xx

--

=

+-

 


10. 
[image: image124.wmf](

)

2

2

2715

31415

xx

gx

x

+-

=

-+


11. 
[image: image125.wmf](

)

2

2

23

1

xx

ax

x

+-

=

-




12. 
[image: image126.wmf](

)

2

2

6

4

xx

bx

x

--

=

-


13. 
[image: image127.wmf](

)

2

2 1

4

xx

hx

x

+-

=

-





14. 
[image: image128.wmf](

)

2

2320

5

xx

kx

x

--

=

-


15. 
[image: image129.wmf](

)

2

32

344

4

xx

nx

xx

+-

=

-

 


16. 
[image: image130.wmf](

)

2

5

273

x

mx

xx

-

=

++


17. 
[image: image131.wmf](

)

(

)

(

)

(

)

(

)

2

135

2(4)

xxx

wx

xx

-+-

=

+-



18. 
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Write an equation for a rational function with the given characteristics

49. Vertical asymptotes at 
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y intercept at 
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x intercepts at 
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51. Vertical asymptotes at 
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x intercepts at 
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Horizontal asymptote at 
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52. Vertical asymptotes at 
[image: image148.wmf]3

x

=-

 and 
[image: image149.wmf]6

x

=


x intercepts at 
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Horizontal asymptote at 
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53. Vertical asymptote at 
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Double zero at 
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y intercept at 
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54. Vertical asymptote at 
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Double zero at 
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y intercept at 
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Write an equation for the function graphed
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Write an equation for the function graphed
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Write an equation for the function graphed
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55. A scientist has a beaker containing 20 mL of a solution containing 20% acid.  To dilute this, she adds pure water.  

a. Write an equation for the concentration in the beaker after adding n mL of water

b. Find the concentration if 10 mL of water is added

c. How many mL of water must be added to obtain a 4% solution?

d. What is the behavior as 
[image: image173.wmf]n
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, and what is the physical significance of this?

56. A scientist has a beaker containing 30 mL of a solution containing 3 grams of potassium hydroxide.  To this, she mixes a solution containing 8 milligrams per mL of potassium hydroxide.  

a. Write an equation for the concentration in the tank after adding n mL of the second solution.

b. Find the concentration if 10 mL of the second solution is added

c. How many mL of water must be added to obtain a 50 mg/mL solution?

d. What is the behavior as 
[image: image174.wmf]n
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, and what is the physical significance of this?

57. Oscar is hunting magnetic fields with his gauss meter, a device for measuring the strength and polarity of magnetic fields. The reading on the meter will increase as Oscar gets closer to a magnet. Oscar is in a long hallway at the end of which is a room containing an extremely strong magnet. When he is far down the hallway from the room, the meter reads a level of 0.2. He then walks down the hallway and enters the room. When he has gone 6 feet into the room, the meter reads 2.3. Eight feet into the room, the meter reads 4.4.  [UW]
a. Give a rational model of form 
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 relating the meter reading 
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 to how many feet x Oscar has gone into the room.

b. How far must he go for the meter to reach 10? 100?

c. Considering your function from part (a) and the results of part (b), how far into the room do you think the magnet is?
58. The more you study for a certain exam, the better your performance on it. If you study for 10 hours, your score will be 65%. If you study for 20 hours, your score will be 95%. You can get as close as you want to a perfect score just by studying long enough. Assume your percentage score, 
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, is a function of the number of hours, n, that you study in the form 
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. If you want a score of 80%, how long do you need to study? [UW]

59. [image: image206.png]20 feet
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A street light is 10 feet North of a straight bike path that runs East-West. Olav is bicycling down the path at a rate of 15 MPH. At noon, Olav is 33 feet West of the point on the bike path closest to the street light. (See the picture). The relationship between the intensity C of light (in candlepower) and the distance d (in feet) from the light source is given by 
[image: image179.wmf]2
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, where k is a constant depending on the light source.  [UW]
a. From 20 feet away, the street light has an intensity of 1 candle. What is k?

b. Find a function which gives the intensity of the light shining on Olav as a function of time, in seconds.

c. When will the light on Olav have maximum intensity?

d. When will the intensity of the light be 2 candles?

Section 3.5 Exercises

For each function, find a domain on which the function is one-to-one and non-decreasing, then find an inverse of the function on this domain.
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Find the inverse of each function
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Police use the formula 
[image: image196.wmf]20

vL
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 to estimate the speed of a car, v, in miles per hour, based on the length, L, in feet, of its skid marks when suddenly braking on a dry, asphalt road. 

60. At the scene of an accident, a police officer measures a car's skid marks to be 215 feet long. Approximately how fast was the car traveling?

61. At the scene of an accident, a police officer measures a car's skid marks to be 135 feet long. Approximately how fast was the car traveling?

The formula 
[image: image197.wmf]2.7

vr
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 models the maximum safe speed, v, in miles per hour, at which a car can travel on a curved road with radius of curvature r, in feet. 

62. A highway crew measures the radius of curvature at an exit ramp on a highway as 430 feet. What is the maximum safe speed?

63. A highway crew measures the radius of curvature at a tight corner on a highway as 900 feet. What is the maximum safe speed?

64. [image: image207.png]\ ~ ocean




A drainage canal has a cross-section in the shape of a parabola. Suppose that the canal is 10 feet deep and 20 feet wide at the top. If the water depth in the ditch is 5 feet, how wide is the surface of the water in the ditch? [UW]

65. Brooke is located 5 miles out from the nearest point A along a straight shoreline in her seakayak. Hunger strikes and she wants to make it to Kono’s for lunch; see picture. Brooke can paddle 2 mph and walk 4 mph. [UW]
a. If she paddles along a straight line course to the shore, find an expression that computes the total time to reach lunch in terms of the location where Brooke beaches the boat.

b. Determine the total time to reach Kono’s if she paddles directly to the point A.

c. Determine the total time to reach Kono’s if she paddles directly to Kono’s.

d. Do you think your answer to b or c is the minimum time required for Brooke to reach lunch?

e. Determine the total time to reach Kono’s if she paddles directly to a point on the shore half way between point A and Kono’s. How does this time compare to the times in parts b or c?  Do you need to modify your answer to part d? 
66. Clovis is standing at the edge of a cliff, which slopes 4 feet downward from him for every 1 horizontal foot. He launches a small model rocket from where he is standing. With the origin of the coordinate system located where he is standing, and the x-axis extending horizontally, the path of the rocket is described by the formula 
[image: image198.wmf]2
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. [UW]
a. Give a function 
[image: image199.wmf]()
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=

 relating the height h of the rocket above the sloping ground to its x-coordinate.

b. Find the maximum height of the rocket above the sloping ground. What is its x-coordinate when it is at its maximum height?

c. Clovis measures its height h of the rocket above the sloping ground while it is going up. Give a function 
[image: image200.wmf](

)

xgh

=

 relating the x-coordinate of the rocket to h.

d. Does this function still work when the rocket is going down? Explain.

67. A trough has a semicircular cross section with a radius of 5 feet. Water starts flowing into the trough in such a way that the depth of the water is increasing at a rate of 2 inches per hour. [UW]
a. Give a function 
[image: image201.wmf](

)

wft

=

 relating the width w of the surface of the water to the time t, in hours. Make sure to specify the domain and compute the range too.

b. After how many hours will the surface of the water have width of 6 feet?
c. Give a function 
[image: image202.wmf](
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=

 relating the time to the width of the surface of the water. Make sure to specify the domain and compute the range too.














































































This chapter is part of Precalculus: An Investigation of Functions © Lippman & Rasmussen 2011.  
This material is licensed under a Creative Commons CC-BY-SA license.


_1368885801.unknown

_1368889843.unknown

_1368889859.unknown

_1368890282.unknown

_1368890290.unknown

_1368890294.unknown

_1368890296.unknown

_1368890297.unknown

_1368890295.unknown

_1368890292.unknown

_1368890293.unknown

_1368890291.unknown

_1368890286.unknown

_1368890288.unknown

_1368890289.unknown

_1368890287.unknown

_1368890284.unknown

_1368890285.unknown

_1368890283.unknown

_1368889867.unknown

_1368889871.unknown

_1368890278.unknown

_1368890280.unknown

_1368890281.unknown

_1368890279.unknown

_1368889873.unknown

_1368890276.unknown

_1368890277.unknown

_1368889874.unknown

_1368890275.unknown

_1368889872.unknown

_1368889869.unknown

_1368889870.unknown

_1368889868.unknown

_1368889863.unknown

_1368889865.unknown

_1368889866.unknown

_1368889864.unknown

_1368889861.unknown

_1368889862.unknown

_1368889860.unknown

_1368889851.unknown

_1368889855.unknown

_1368889857.unknown

_1368889858.unknown

_1368889856.unknown

_1368889853.unknown

_1368889854.unknown

_1368889852.unknown

_1368889847.unknown

_1368889849.unknown

_1368889850.unknown

_1368889848.unknown

_1368889845.unknown

_1368889846.unknown

_1368889844.unknown

_1368888782.unknown

_1368889827.unknown

_1368889835.unknown

_1368889839.unknown

_1368889841.unknown

_1368889842.unknown

_1368889840.unknown

_1368889837.unknown

_1368889838.unknown

_1368889836.unknown

_1368889831.unknown

_1368889833.unknown

_1368889834.unknown

_1368889832.unknown

_1368889829.unknown

_1368889830.unknown

_1368889828.unknown

_1368888790.unknown

_1368888794.unknown

_1368888796.unknown

_1368889825.unknown

_1368889826.unknown

_1368888797.unknown

_1368889824.unknown

_1368888795.unknown

_1368888792.unknown

_1368888793.unknown

_1368888791.unknown

_1368888786.unknown

_1368888788.unknown

_1368888789.unknown

_1368888787.unknown

_1368888784.unknown

_1368888785.unknown

_1368888783.unknown

_1368888774.unknown

_1368888778.unknown

_1368888780.unknown

_1368888781.unknown

_1368888779.unknown

_1368888776.unknown

_1368888777.unknown

_1368888775.unknown

_1368888766.unknown

_1368888770.unknown

_1368888772.unknown

_1368888773.unknown

_1368888771.unknown

_1368888768.unknown

_1368888769.unknown

_1368888767.unknown

_1368885805.unknown

_1368885807.unknown

_1368888764.unknown

_1368888765.unknown

_1368885808.unknown

_1368885806.unknown

_1368885803.unknown

_1368885804.unknown

_1368885802.unknown

_1368884834.unknown

_1368885793.unknown

_1368885797.unknown

_1368885799.unknown

_1368885800.unknown

_1368885798.unknown

_1368885795.unknown

_1368885796.unknown

_1368885794.unknown

_1368884838.unknown

_1368884840.unknown

_1368885791.unknown

_1368885792.unknown

_1368885789.unknown

_1368885790.unknown

_1368884841.unknown

_1368884839.unknown

_1368884836.unknown

_1368884837.unknown

_1368884835.unknown

_1368884826.unknown

_1368884830.unknown

_1368884832.unknown

_1368884833.unknown

_1368884831.unknown

_1368884828.unknown

_1368884829.unknown

_1368884827.unknown

_1368884822.unknown

_1368884824.unknown

_1368884825.unknown

_1368884823.unknown

_1368884818.unknown

_1368884820.unknown

_1368884821.unknown

_1368884819.unknown

_1368884816.unknown

_1368884817.unknown

_1368884815.unknown

_1368884814.unknown

