Chapter 16  Sections 16.1–16.7   Even Answers Mostly

Section 16.1  Class Exercises

1. 
[image: image1.wmf]¥

   2. 
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   3. 
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   4. 
[image: image4.wmf]-¥

   5. 0 = f(-2)   6. -11 
[image: image5.wmf]¹

 f(-2) = 10   7. 5 
[image: image6.wmf]¹

f(-2) which is undefined
8. try f(-2.999)   9. try f(.501)   10. 4 = f(2)   11. DNE, f(2) = 5   12. 4
[image: image7.wmf]¹

f(2) = 1 

13. 3 = f(2)   14. 
[image: image8.wmf]¥

   15. 1   16. 2   17. 2   18. The old hole-in-the-graph trick!

Section 16.1  Practice Exercises

2. 1, 1, yes, f(5) = 1 also   4. 4, 4, yes, f(0) = 4 also   6. 5, 5, yes, f(2) = 1, not equal

8. 3   10. 
[image: image9.wmf]-¥

   12. 
[image: image10.wmf]-¥

   14. 
[image: image11.wmf]-¥

   16. try f(-.999)   18. 2   20. 9   22. 14   24. 42   26. 0   
28. 0   30. 0   32. If the right- and left-hand limits exist then their is a ‘jump or step discontinuity’, a break in the graph (not a hole-in-the-graph). There must can be at most one ‘solid dot’ at this break.

34. 0   36. 1   38. Try the step function: y = [x]   40. At any point except where the denominator is zero for x = c.   42. 1   44. 
[image: image12.wmf]¥

   45. Try a rational function with a vertical asymptote: x = 2 and a horizontal asymptote of y = 4.
Review 16.1
1. 22.81   2. Cross-multply to get: 
[image: image13.wmf]2222
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 which is an identity
3. 40 cm2
Section 16.2   Class Exercises

1. 17   2. 13   3. -57   4. 0   5. 1/12   6. 11/4   7. 6   8. 5/2   9. 
[image: image14.wmf]¥

   10. continuous: y = x – 6

11. continuous: y = | x – 2 | + 7   12. (see #10) 
[image: image15.wmf]2
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 ‘hole-in-the-graph’
[image: image103.jpg]


Section 16.2  Practice Exercises

2. 9   4. 21   6. -243   8. 1   10. -8   12. -6   14. 0   16. 
[image: image16.wmf]¥

                  17. 

18. If f(x) is a greater degree than g(x) then limit is infinity.
19.[image: image17.jpg]


 20. 
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  [image: image19.jpg]


 
22. 22   24. -1/9   26. 27   28. -5/4   30. 80 lb   

32. continuous parabola   33. continuous line   34. [image: image20.jpg]


 35. -5, -1/2, 4/3 

Section 16.2 (continued)
36. 665 [image: image21.jpg]


  37. f(21) = 664.565, f(42) = 665   38. very good approximation  
39. 
[image: image22.wmf]1,2,3
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   40. a = 2, b = 3   41. a = -4, b = 1   42. a = 9, b = -3  

43. 
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 by the definition of continuity at a point x = c. 

Limit Theorem – “Limit of a sum equals the sum of the limits...” 
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 hence, we have continuity at x = c for the sum function, y = f(x) + g(x).

44. (see #43) and use the Limit Theorem – “Limit of a product equals the product of the limits...”

Challenge  16.2

1. 
[image: image25.wmf]21
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   2. 
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   3. 
[image: image27.wmf]63

 in.

Section 16.3  Class Exercises
1. y + 2 = 2(x – 1)   2. y – 2 = ¼ (x – 5)   3. y – 648 = 324 (x – 6 )   4. 6c – 2    5. – 10c

6. Find the derivative and set it equal to zero, solving for x and then plugging in and solving for y also.

7. 12x – 4y +11 = 0

Section 16.3  Practice Exercises

2. 12   4. -10   6. -4   8. -10   10. -1   12. 3c2 + 4c   14. 7   16. 5   18. y = x – 1.5  

20. 2 ft/s, 2 ft/s, line   22. y – 3 = 2(x – 1)   24. y – 4 = (1/8)(x – 9)   26. y – 2 = (-1/4)(x + 1)

28. 8c + 5   30. 3c2 – 3   32. 
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   34. 16 m/s, 13 m/s   36. 
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   38. a

40. y = x, y = -2x + 2, y = -2x – 2  42. 8.5 mi/h, 8 mi/h

Review  16.3

1. ¼    2. 
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   4. 1.4650

Section 16.4  Class Exercises

1. 2x, 2   2. 2x – 5, 2   3. 3x2 + 10x – 7 , 6x + 10   4. 3x2 – 2x – 4 , 6x – 2    5. 
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6. 
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   7. 
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   9. 7   10. 3   11. everywhere differentiable   12. -2

Section 16.4  Practice Exercises

2. 2x , 2   4. 2x – 7 , 2   6. 2x + 17 , 2   8. 10x – 8 , 10   10. 20x – 5 , 20   12. -16x – 16 , -16

14. -5/x2   16. 7/x2   18. -13/(x+3)2   20. 
[image: image36.wmf]1
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   22. 3x2 + 7   24. 21x2 – 6x  

26. Linear functions, y = mx + b (m 
[image: image37.wmf]¹

0) as in y = 2x + 3. Also the constant functions, such as y = 5.

28. 20   30. none   32. -1   34. differentiable everywhere   36. (12,18), (8, -18)

Section 16.4 (continued)

38. Since the derivative of a 3rd degree polynomial is 2nd degree, there can be zero, one or two distinct real roots. y = x(x – 1)(x – 3) has 2 ‘bumps’ while y = x3 has zero ‘bumps’ but its derivative does have one distinct root of 3x2 = 0 which is x = 0. The graph goes flat here and is said to have a horizontal tangent: y = 0 at the point (0,0).
40. 2ax + b (= 0, when x = 
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 from the quadratic formula?)

42. 2x – 5   44. 
[image: image39.wmf]2
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, the latter being a linear function and 1 to 1. Hence there cannot be two equal slopes (derivatives) at two different x-values.

Test Yourself  16.4

2. 2   4. 8   6. 0   8. y = 3   10. -2/x2, 4/x3   

Section 16.5  Class Exercises

1. 14x , 14   2. -12x3 + 10x , -36x2 + 10   3. 5x4 + 6x + 4 , 20x3 + 6   

4. -18x-4 + 6x2 , 72x-5 + 12x   5. 
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7.  -2x + 4 = 0 when x = 2 (critical number), incr for x < 2, decr for x > 2, relative max (2,4)
8. 12x3 = 0 when x = 0 (critical number), incr for x > 0, decr for x < 0, relative min (0,0)

9. x = 0, 3/2 (critical #’s), incr when x > 3/2, decr when x < 3/2, relative min (3/2, 85/16)

10. 
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   11. 
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y incr (-2) decr (3) incr 



y decr (0) decr (3) incr

concave down  (½)  up 



concave up (0) down (2) up
12. y = x3 has an inflection point at x = 0 but is increasing over all the reals.

Section 16.5  Practice Exercises

2. 2x , 2   4. 2x – 9 , 2   6. 3x2–14x , 6x–14    8. 5x4 + 15x2 – 11x , 20x3 + 30x – 11 

10. -3/x2   12. 
[image: image44.wmf]5

x

x

-

   14. 3x5 – 1/x3   16. A(-5, 25/3), B(-1,-7/3)   18. $6.00   

20. 2x – 18 = 0 gives x = 9(critical #), incr for x > 9, decr for x < 9, rel min when x = 9...

22. –x2 + 2x + 8 = 0 gives x = -2, 4 (critical #’s), incr (-2) decr (4) incr, 

relative min when x = -2 and relative max when x = 4

24. yes, y = x2, y = x2 + 1, and y = x2 + 2   26. 
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28. 
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   30. 
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31. [image: image49.jpg]


  32. [image: image50.jpg]


 33. [image: image51.jpg]


 34. [image: image52.jpg]


 

35. [image: image53.jpg]


 36. [image: image54.jpg]


 37. [image: image55.jpg]



39. 
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 Now let g(x) = axn = a f(x)  
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40. Let f(x) = g(x) + j(x), then...using the limit of a sum is the sum of the limits... 
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Challenge  16.5

1. 4/3   2. 400 ft   3. -2

Section 16.6  Class Exercises

1. v = 11 ft/s, a = 2 ft/s2   2. v = 23 ft/s, a = 6 ft/s2   3. v = 88 ft/s, a = 36 ft/s2  

4. 31,250 ft2   5. 48, 48   6. 5 yd, -0.5 yd

Section 16.6  Practice Exercises

2. v = 12 m/s, a = 4 m/s2   4. v = -8 m/s, a = -2 m/s2   6. v = 52 m/s, a = -16 m/s2 

8. v = 95/4 m/s, a = 49 m/s2   10. 60, 60   12. 6 x 12 ft   14. 13.73 x 5.46 x 2.27 inches

16. 
[image: image59.wmf]2
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   18. 75 in3   20. 34.56%   21. 
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22. max: $78,400 @ $14 per rental   24. max: $5062.50 @ $11.25 per ticket

26. 42 turtles/yr, 102 turtles/yr   28. none   30. none   32. a = -3, b = -45

34. .937 mi apart at 3:40:59 pm   36. 180g   38. 8.5

Review  16.6

1. 
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   3. 
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5. 
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, where additionally 
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Section 16.7  Class Exercises

1. 
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2. 
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Section 16.7 (continued)

3. Use: 
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 but let (i – 1) = k to get: 
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4. 
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5. 11.375 units2   6. 27 units2   7. 6.874 u2   8. 14 u2   9. 52/3 units2   10. 60 units2
Section 16.7  Practice Exercises

2.
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  4.
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)

(

)

2

(1)(21)

2

110128

22

63

1

194194

n

nnn

nn

nn

i

in

++

--

=

éù

-=-=

ëû

å

 

5. 
[image: image74.wmf]5
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   6. 55.75 units2  8. 4.67 units2  10. 20.25 units2  12. yes, since f(x) is symmetric about the origin the bounded areas are the same on either side of the y-axis, double the area for 0 < x < 2.
13. Expand the A matrix to include the Identity matrix. The plan is turn A into I and what’s left on the right will be the inverse, A-1. First get a ‘1’ on the diagonal and then add multiples of that 1st row to get zeros in the column under that 1st ‘1’. Second get anothe ‘1’ on the diagonal and get zeros in that 2nd column under and above. One last time and you’re done. (If you can’t create I, then A has no inverse. 
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 EMBED Equation.DSMT4  [image: image78.wmf]®

 A-1 = 
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14. (i) A = 
[image: image80.wmf]2
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 (ii) Using: 
[image: image81.wmf]2

16

yx

=-

 find the area from x = 0 to x = 2 and multiply by 4 (using the limit of the appropriate rectangle sum)

16. 
[image: image82.wmf]155
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 billion   17. [image: image83.jpg]


 18. 126 units2   20. 86/3 units2   

22. 112/3 units2   24. 9/4 units2   25. just don’t put any breaks, sharp turns are okay

26. 2.45 cal/cm2   28. Perhaps finding the area using the average of inscribed and circumscribed rectangles or try shortening the time intervals.  30. 170,500 people/yr

Test Yourself  16.7
2. 3x2 – 8x + 7, 6x – 8   3. x2 – 2x – 2 = 0 gives critical #’s 
[image: image84.wmf]13
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[image: image85.wmf]13

x

<-
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, relative max: 
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[image: image89.wmf](

)

13,5.13

+-


4.  4, 6    6. 20 units2  

Summary and Review  Chapter 16

2. yes, -1, not equal   4. 
[image: image90.wmf]3
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   6. -2   8. ¾   10. y = -1 

12. 15x2 + 6x – 1 , 30x + 6   14. 
[image: image91.wmf](
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   16. x = -5 , (-5,0)   18. 2x , 2
19. [image: image92.jpg](1 29/6)




 20. 48 units/s , 24 units/s2   22. 17.5 units2
Chapter 16 Test

1. -3   2. 2   3. -7   4. -11   5. 1/3   6. discontinuous, 
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   7. y = 7x – 5  

8. 2x3 + x2 + ½ x – 1/5 , 6x2 + 2x + ½   9. 
[image: image94.wmf]23
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   10. 
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12. 8 – 4x = 0 gives critical # of x = 2, incr x < 4, decr x > 4, rel max: (4,16) rel min: none

13. 3x2 + 6x = 0 , critical #’s x = 0,-2 incr (-2) decr (0) incr, rel max: (-2,3) rel min: (0,-1)

14. 15   15. 21 units/s, 16 units/s2   16. 8000 people, 500 people/yr   17. 16.88 units2
18. 74/3 units2   

Challenge


[image: image97.wmf]83

 units2
Cumulative Review

1. A   2. C   3. B   4. C   5. B   6. C   7. B   8. B   9. A   10. A   11. B   12. B   13. C   14. D   15. B   16. B   17. A   18. A   19. A   20. B

21. -3.2   22. 90   23. y = 9   24. 831409920a8b4   25. no   26. zero   27. y = -2x + 3   28. 
[image: image98.wmf]¥


29. histogram   30. 720   31. 
[image: image99.wmf](
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   32. 90   33. 
[image: image100.wmf]889
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   34. 6   35. Law of Cosines

36. 94 m/s, 46 m/s2   37. 
[image: image101.wmf]35
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   38. 12x3 – 6x2 + 10x   39. mutually exclusive 

40. m = -3/2   41. -2/3   42. no   43. yes   44. (x+3)2 + y2 = 81   45. range & standard deviation
46. parabola, circle   47. 81   48. inverse function   49. x = 5   50. 
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   51. 81st 

52. 45,697,600   53. 28   54. [28.423, 31.568]   55. (-2, ½ )   56. C(-1,2), r = 5   57. 95%

58. 9/4   59. 5x2 + 5y2 – 16x – 14y – 357 = 0   60. 79o   61. exponential, logarithmic, power

62. -1/2 < x < 0   63. an = 3n – 2   64. always   65. always   66. never
�
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