Sections 12.8–12.10   Even Answers Mostly

Section 12.8 Class Exercises

1. To write 
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 is to write it in component form. This textbook would like you to write it as: 
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. This book’s polar form isn’t much different: 
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So let’s call the (x,y) Cartesian form the ‘component form’ and use 
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 for the polar form! (a) 
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 is already in ‘component’ form and (b) 
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 is polar form and (c) if we use the magnitued of ‘5’ and ‘factor it out of (3,4), we can see the unit vector for 
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 as the vector in the parentheses or we can just use the direction angle 53o and get the same unit vector: 
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2.(a)(7,24) (b)(25,73.7o) (c)
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3.(a)(-5,8) (b)
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4. (a) (-6,11)   (b) 
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5. (a) (9,-7)   (b) 
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   6. (a) (4,6)   (b) 
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 7. (4,6)   8. (15,-9)   9. (25,28)   10. no
Section 12.8 Practice Exercises *See the note above for Class Exercises #1-4
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2. (a) (-3,4)   (b) (5, 127o)  (c) (-3/5, 4/5)

4. (a) 
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6. (x,y) = (20,17) + (a,b)r
8. (a) (4,4)  (b) 
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   10. (a) (3,-7)   (b) 
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12. They are the same   14. maximum height is about 1200 miles 

16. x2 + y2 = 25   18. (x – 1)2 + y2 = 1   19. no, the same only if  
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20. (-6,-4), (x,y) = (23,7) + r(-6,-4), 
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 22. (2,4), (x,y) = (6,2) + r(2,4), 
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23. (2,3), (x,y) = (4,3) + r(2,3), 
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  24. 57.3 lb   26. Solve the first equation for ‘t’ and substitute into the 2nd equation to get: 
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 which is a linear function c & d are nonzero.  27. much flatter  28. (13,-2)   30. (-4,38)   32. (15/2,6)   34. yes   36. yes 

38. All ellipses of the form: 
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 with rotation (a) cw  (b) ccw  (c) ccw  (d) cw
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40. (-2,10),(8,0) crossing first at (8,0)   41. To locate P(x,y) we’ll use 3 vectors. (1) from the origin to Q where the wheel touches the road: 
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 where t is measured in radians, 
[image: image33.wmf]sr

q

=

  (2) from Q to R (the center of the wheel) 
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 and (3) from the wheel center to P,
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. Adding components we get: 
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   42. inverted cycloid!  44. yes, let a + bi = (a,b)  45. yes  
46. 
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47. x-axis symmetry

x-range increases
# of direction changes increases 
Review 12.8
1. 2    2. 0   3. 4   4. 2x2 – 10x – 61 = 0   5. 
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   6. i(-i) = -i2 = -(-1) = 1
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1. -52    3. 0   4. ¾   5. 
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  6. 
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 7. 
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2. 23   4. -6   6. 1/6   8. 
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  10. 90o   12. 51.9o   14. 139.9o   16. nonzero and 
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  18. 192 joules  19.[image: image48.jpg]


 20. 144 joules 21.[image: image49.jpg]



22. neither  24. parallel  26. neither  28. 18, -8/9   30. 3, -3   32. 0, 
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  34. 
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36. no, the ordered pairs (triples) have to be the same  38. dot product is a scalar but no length
39. Let v = (v1,v2), then 
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40. 
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41. 
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42. 
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43. If either is a zero vector then the equation holds. 
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iff 
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44. 
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. Squaring both sides separately…
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and we have the ‘Triangle Inequality’. Couldn’t we have used the cos A = etc… formula?

45. 
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and 
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46. neither

Challenge 12.9

1. 1/3   2. -656

Section 12.10 Class Exercises
1. (1,7,-2)   2. (-3,7,-8)   3. -17   4. (3,-21,15)   5. (12,0,18)   6. (-12,42,-39)  7. (-21,7,14)   

8. (378,126,-252)   9. 
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  10. ex/ (2,1,1)   11. 100.6o   12. (x,y,z) = (1,0,4) + r(-4,4,-5) 

13. 
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  14. 9x – 31y – 32z = -119

Section 12.10 Practice Exercises

2. (-9,5,-5)  4. (7,-1,-3)  6. 18  8. (-3,6,-12)  10. (-52,39,-53)  12. (10,31,13)  14. (-14,39,23) 

16. (840,-2340,-1380)  18. 99O  20. 146.1O  22. 
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  24. (x,y,z) = (5,4,1) + r(-5,1,-7) 
26. (x,y,z) = (0,5,-6) + r(7,-4,3)  28. x = 5t, y = 5 – t, z = -6 + 7t  30. 8x + 2y – 3z = 27 

32. 6x – 6y – z = -92  34. 20x + 30y + 30z = 220  36. 56x +30y – 42z = -140
38. 
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 since interchanging rows changes the sign of Det(A).
39. 
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 adding(subtracting) a multiple of one row to…
40. 
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 since ‘c’ times a row of det(A) = c times det(A)

41. 
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 Now dot this with u to get:
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Now if you search long and hard enough, you’ll find the last two lines are the same!

42. The negative of a cross-product points in the opposite direction. You can ‘slide’ a constant out.

43. The normal vector of a parallel plane is a nonzero multiple of the other normal vector. The dot product of 2 nonzero normal vectors is zero when the two planes are perpendicular.

44. Let axo​ + byo + czo = d since P(xo,yo,zo) is on the plane ​and (x-xo,y-yo,z-z​o) dotted with (a,b,c) equals zero since such a vector must be perpendicular to the normal vector (a,b,c). Hence, a(x-x​o) + b(y-yo) + c(z-zo) = ax + by + cz = axo​ + byo + czo = d.
45. 
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Check out the last expression. It adds up to zero and hence the cross-product vector is perpendicular.

46. Can we use: 
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??? If so then draw a parallelogram with base 
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Test Yourself - Chapter 12
1. 
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   4. (7,3)   6. 58.6 lb   8. (8,-4), (x,y) = (4,7) + r(8,-4), 
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10. 135O   12. neither   14. (5,7,-8)   16. 40O
Summary & Review - Chapter 12

2. 
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  4. (28/15, 8/3)  6. 
[image: image93.wmf]145

799

211612

--

éù

êú

--

êú

-

êú

ëû

  8. 
[image: image94.wmf]0100

0011

1101

0010

éù

êú

êú

êú

êú

ëû

  10. 
[image: image95.wmf]49

8

13

8

53

8

éù

êú

êú

êú

êú

ëû

   12. 
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14. 
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  16. 428 mi/h, 111O   18. (4,-5), (x,y) = (6,9) + r(4,-5), x = 4r + 6 and y = -5r + 9 

20. perpendicular   22. y + z – 5 = 0
Test – Chapter 12
1. 
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7. 
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   10. (1,2)   11. (-3,4,2)   12. 
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   13. (11,8)  

14. (14,-12), (
x,y) = (-6,9) + r(14,-12), x = 14r – 6 and y = -12r + 9   15. 75O   16. 10   17. 
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 Challenge – Chapter 12

The segment with endpoints (2,0) and (-4,8)

Cumulative Review – Chapter 12

 1. A   2. B   3. C    4. B    5. A   6. C   7. B   8. A   9. A   10. B   11. B    12. C    13. A    14. B   
15. C   16. A    17. C    18. B   19. 60O   20. (-2,-5)   21. 
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   27. 
[image: image113.wmf]1

4

x

=

   28. abscissa   29. directed line segment   30. circle at the origin, radius = 5 

31. (0,-3)   32. logarithmic function   33. 
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   34. (x – 5)2 + (y + 3)2 = 90   35. Law of Sines  

36. column, 
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  39. V(3,6), axis: y = 6, directrix: x = 2  

40. one   41. dotted lines [image: image117.jpg]


 42. .99, 5.29   43. 2a  44. 11   45. yes  46. one  47. 
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48. exponential decay  49. dotted, shaded below  50. increasing  51. 1 + 0i   52. 
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55. (-5,-2)  56. (4,8)  57. (3/4, 9/2)  58. -6x + 8y = 100  59. I  60. 
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  61. 2b  62. finite  63. (0,0)  64. sin 40O  65. 
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  66. always   67. never   68. always  69. always
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