Classroom Supplement – Homework Section
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HOMEWORK ASSIGNMENTS

UNIT 1

REVIEW  OF DIFFERENTIATION AND INTEGRATION 

Required differentiation formulas are 1 - 18, 21, 23, which are in the back cover of the textbook.   You need to know the formulas for basic functions and the product, quotient and chain rules. 

Required integration formulas are the first 18 formulas in the Table of Integrals. Also, review how to integrate 
[image: image1.wmf] and  
[image: image2.wmf] using the trig identities  
[image: image3.wmf]  and  
[image: image4.wmf].  For practice, do the following:
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Answers:
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APPENDIX H.1 

Text:  Exercises page A14 or A63:  1, 2, 3, 4, 5, 7, 9, 11, 13 – 17 odd; sketch 25 by plotting points; for 27, 29, 33, 37 use Maple or a graphing calculator to produce the graph; 49, 51, 53, 55

Answers to even-numbered problems:  

4.  a)  (1, 1)
  b)   (0, 1)   
c)  
[image: image21.wmf]
APPENDIX H.2 

Text:  Exercises page A20 or A69 :  In each of the following problems, set up the integral and use technology to evaluate the integral.  9, 11, 15 – 25 odd, 35, 37.
SECTION 9.1

Text:  Exercises page 638:  3, 5, 11, 12, 13, 15, 18, 20.

Answers to even-numbered problems:  

12. 
[image: image22.wmf]
18. 
[image: image23.wmf]
20.
[image: image24.wmf]The largest sphere contained in the first octant must have a radius equal to the minimum distance from the center (5, 4, 9) to any of the three coordinate planes.  The shortest  such distance is to the xz-plane, a distance of 4.  Thus an equation of the sphere is 
[image: image25.wmf].

SECTION 9.2  

Text:  Exercises page 646:  1, 7-11 odd, 15, 19, 21, 22, 39; prove Properties of Vectors 1, 3, 5 on p.643 in 
[image: image26.wmf].

Answer to 22: 
[image: image27.wmf]
SECTION 9.3

Text:  Exercises page 653:  2 – 10 even, 11, 13, 14, 15, 17, 21, 25; prove Properties of the Dot Product 1, 2, 3 on p.651 in 
[image: image28.wmf].

Answers to even-numbered problems:    

2. 
[image: image29.wmf]

4.  2.2

6.  
[image: image30.wmf]    
8. 
[image: image31.wmf]
10.   7



14.  Total revenue for the day



SECTION 9.4

Text:  Exercises page 661:  7 – 13 odd, 19; Prove the following three theorems:

1.  
[image: image32.wmf] is orthogonal to both 
[image: image33.wmf] and 
[image: image34.wmf].

2.  Two nonzero vectors 
[image: image35.wmf] and 
[image: image36.wmf] are parallel if and only if 
[image: image37.wmf].

3. 
[image: image38.wmf].

SECTION 9.5

Text:  Exercises page 670:  3, 5, 7, 10, 11, 12, 15 - 31 odd, 37. 

Answers to even-numbered problems:    

10.   Parametric equations are:  
[image: image39.wmf], and symmetric equations are:
[image: image40.wmf]
12.   The direction vectors of the lines are 
[image: image41.wmf].  Since 
[image: image42.wmf], the vectors and, therefore, the lines are not perpendicular.
SECTION 9.6

Text:  Exercises page 680: 1 – 8 all, 9, 11, 13 use Maple, 15 use Maple, 23.  

Answers to evens:  

2.   a)  16
b)  The domain of f is 
[image: image43.wmf], the set of all points that do not lie on the x-axis.  
c)  
[image: image44.wmf]
4.  a)  
[image: image45.wmf]
      b)  
[image: image46.wmf] is defined only when 
[image: image47.wmf], or 
[image: image48.wmf] 
[image: image49.wmf]        
so the domain of F is 

[image: image50.wmf]   


c)

[image: image51.wmf].  Therefore, the range is 
[image: image52.wmf].

6.

[image: image53.wmf], the first and third quadrants.

8.

[image: image54.wmf] is defined only when 
[image: image55.wmf], that is, 
[image: image56.wmf].  So the domain of f is 
[image: image57.wmf], the region outside the circle of radius 
[image: image58.wmf] with center the origin.
SECTION 10.1

Text:  Exercises page 699:  1 - 7 all, 8 - 10 use Maple, 15, 19 – 24 all, 25, 27, 36 – 39 all.

Answers to numbers 36 and 38:  


36. Possible answer: 
[image: image59.wmf].
38. Possible answer: 
[image: image60.wmf].

SECTION 10.2  (There’s a good bit of homework here so get started early!)

Text:  Exercises page 706:  3, 5, 7 – 25 odd , 31 - 39 odd, 40, 41, 43.

Answer to number 40:  
[image: image61.wmf]
REVIEW EXERCISES for Chapter 9 and chapter 10, sections 10.1 and 10.2

Chapter 9 Review Problems from the text:  
Page 688 Concept Check:1 – 6, 8, 9, 11-15 all, 18.
Page 688 True-False:  1 – 3 all, 9 – 16 all.
Page 689  Exercises:  1, 4 all but omit g and h, 5, 6, 11a, 15 - 22 all, 27, 29 using Maple,                                     31 using Maple, 35.  

Chapter 10 Review Problems from the text:  Page 733 Concept Check: 1, 2

Page 733 True-False:  1, 2
Page 734 Exercises:  1 using Maple, 2 - 5 all
Answers to Chapter 10 even-numbered review exercises:
2.
a)  
[image: image62.wmf]






b)  
[image: image63.wmf]

c)  
[image: image64.wmf]
4.

[image: image65.wmf]
UNIT 2

SECTION 10.3

Text:   Exercises page 714:  1 – 11 odd, 17 – 27 odd (the computations in these problems are tedious).  Use Maple to do #45.
SECTION 10.4

Text:  Exercises page 724:  3 - 17 odd (use Maple for sketches), 20 (Good problem!).

Answer to number 20:  

20.  The argument for #20 is the same as that in Example 10.2.4 in the text (page 705) with 
[image: image66.wmf] replaced by 
[image: image67.wmf] and 
[image: image68.wmf] replaced by 
[image: image69.wmf].

SECTION 11.1

Text:  Exercises page 745:  2, 5 – 9 all, 12, 14, 15, 19 – 31 odd using Maple, 35 – 40 all.

Answers to selected even-numbered problems:

6.

[image: image70.wmf]is defined only when 
[image: image71.wmf] 


so the domain of f is 
[image: image72.wmf]
8.
a)  24
b)  
[image: image73.wmf], the points o or below the plane



       
[image: image74.wmf].

12.
If we start at the origin and move along the x-axis, for example, the z-values of a cone centered at the origin increase at a constant rate, so we would expect its level curves to be equally spaced.  A paraboloid with vertex the origin, on the other hand, has z-values which change slowly near the origin and change quickly as we move farther away.  Therefore, we would expect its level curves near the origin to be spaced more widely apart than those farther from the origin.  Therefore the contour map I must correspond to the paraboloid, and contour map II the cone.

SECTION 11.2

Text:  Exercises page 755:  1, 5&6 find the limit, 7&9&13&16&19 show the limit does not exist, 21, 25, 26, 27, 29

Answers to even-numbered problems:

26.
f is discontinuous on the circle 
[image: image75.wmf]
SECTION 11.3

A.
Text:  Exercises page 766:  5, 6, 7, 10, 11, 15 - 35 odd, 39, 41, 45, 47, 51, 61.

B.  Suppose the number of crimes z committed in a city depends only upon the number x of unemployed people and the size y of the police force (this is an oversimplification); we also assume that 
[image: image76.wmf]  where the domain of x and y are suitably selected.

a)
Find 
[image: image77.wmf] and 
[image: image78.wmf].  Explain in a sentence what these partial derivatives measure.

b)
Is  
[image: image79.wmf] positive or negative?  Explain.

c)
Is  
[image: image80.wmf] positive or negative?  Explain.

Answers to Part A even-numbered problems:

6.  a)  The graph of f decreases if we start at 
[image: image81.wmf] and move in the positive x-direction, so 
[image: image82.wmf] is negative.      b)   The graph of f decreases if we start at 
[image: image83.wmf] and move in the positive y-direction, so 
[image: image84.wmf] is negative.

10.   
[image: image85.wmf] is the rate of change of f at (2,1) in the x-direction. If we start at (2,1) = 10, and move in the positive x-direction, we reach the next contour line (where 
[image: image86.wmf]) after approximately 0.6 units.  This represents the average rate of change of about 
[image: image87.wmf].  If we approach the point (2,1) from the left (moving in the positive x-direction) the output values increase from 8 to 10 with an increase in x of approximately 0.9 units, corresponding to an average rate of change of 
[image: image88.wmf].  A good estimate for 
[image: image89.wmf] would be the average of these two, so 
[image: image90.wmf].  Similarly,
[image: image91.wmf]is the rate of change of f at (2,1) in the y-direction.  If we approach (2,1) from below, the output values decrease from 12 to 10 with a change in y of approximately 1 unit, corresponding to an average rate of change of 
[image: image92.wmf].  If we start at (2,1) and move in the positive y-direction, the output values decrease from 10 to 8 after approximately 0.9 units, a rate of change of 
[image: image93.wmf].  Averaging these two results, we estimate
[image: image94.wmf].

Answer to Part B:

a)


, which describes the rate of change of crimes committed as the number of unemployed people x increases.  

, which describes the rate of change of crimes committed as the size of the police force y increases.

b)


 is always positive, which implies that the number of crimes committed will increase if the number of unemployed people increases (and size of police force stays constant).

c)


 is always negative when y > 1.  This implies that the number of crimes committed will decrease if the size of the police force increases (and number of unemployed stays constant).
SECTION 11.4

Text:  Exercises page 778:  1, 3, 5, 7, 15, 17, 23, 25, 29, 31 (try this). 

SECTION 11.5

Text:  Exercises page 786:  1 - 13 odd, 17, 19, 21, 25, 27&29 just use your knowledge of implicit differentiation from Calc I, 33, 34, 36.

Answer to even-numbered problems:

34.
 a)
Since 
[image: image95.wmf] is negative, a rise in average temperature (while annual rainfall 



remains constant) causes a decrease in wheat production at the current 



production levels.  Since 
[image: image96.wmf]is positive, an increase in annual rainfall 



(while the average temperature remains constant) causes an increase in wheat



production.


b)
Since the average temperature is rising at a rate of 0.15(C/ year, we know that 




[image: image97.wmf].  Since rainfall is decreasing at a rate of 0.1 cm/year, we know 




[image: image98.wmf].  Then by the Chain Rule, 




[image: image99.wmf].  Thus we estimate that 



wheat production will decrease at a rate of 1.1 units/year.

36.

[image: image100.wmf]
SECTION 11.6

Text:  Exercises page 799:  1, 5 – 23 odd 29, 31, 32.

Answer to even-numbered problem:

32.

[image: image101.wmf] and  
[image: image102.wmf]

a)  Due south is in the direction of the unit vector 
[image: image103.wmf] and 
[image: image104.wmf] = 0.8.  Therefore, if you walk due south from 


(60, 40, 966) you will ascend at a rate of 0.8 vertical meters per horizontal meter.


b)  Northwest is in the direction of the unit vector 
[image: image105.wmf] and 
[image: image106.wmf].  Therefore, if you walk northwest from (60, 40, 966) you will descend at a rate of approximately 0.14 vertical meters per horizontal meter.


c) 
[image: image107.wmf]is the direction of largest slope with a rate of ascent given by 
[image: image108.wmf].  The angle above the horizontal in which the path begins is given by 
[image: image109.wmf]
SECTION 11.7

Text:  Exercises page 809:  1 – 15 odd , 19, 47.

REVIEW EXERCISES for Chapter 10, Sections 10.3, 10.4 and Chapter 11.

Chapter 10 Review Problems from the text:  
Page 733 Concept Check: 3, 5.

Page 734 Exercises:  3, 5, 6, 8, 11 a) and c), to do part c) use this result for 
[image: image110.wmf] from part b):  
[image: image111.wmf], 12, 17, 18.

Answers to even-numbered problems:

6.
a)  
[image: image112.wmf]




b)  
[image: image113.wmf]

c)  
[image: image114.wmf]
8.

[image: image115.wmf]
12.

[image: image116.wmf] and at (0,4), 



[image: image117.wmf]
18. 
[image: image118.wmf]

Chapter 11 Review Problems from the text:  
Page 822 Concept Check:  3, 4, 6, 7a, 11, 14, 16.

Page 823 True-False:  1 – 5 all, 7, 9.

Page 823 Exercises:  1, 3, 5, 6, 10 show limit doesn’t exist, 13 – 17 all, 19, 20, 25a, 26a, 27a, 28a, 32, 33, 35, 36, 42, 43, 45, 46, 47, 48, 51, 52, 53.

Answers to selected even-numbered problems:

10.
Limit does not exist (approach (0,0) along the x-axis and along the line 
[image: image119.wmf])

16.

[image: image120.wmf],  
[image: image121.wmf],  
[image: image122.wmf]
20.

[image: image123.wmf]
32.

[image: image124.wmf]
36.

[image: image125.wmf]
52.
Saddle point at (0,0,0) and local minimum at 
[image: image126.wmf]

UNIT 3

SECTION 12.1

Read pages 830 – 832, and page 834 (definition of average value).

SECTION 12.2

Text:  Exercises page 843:  3 - 29 odd, 35.

SECTION 12.3

Text:  Exercises page 850:  1 – 9 odd, 17 – 27 odd, 31, 41 – 51 odd, 52. 

Answer to even-numbered problem:

52.  
[image: image127.wmf]
SECTION 12.4

Text:  Exercises page 857:  1 – 23 odd, 27, 29.

SECTION 12.5

Text:  Exercises page 866:  1, 3, 5, 7, 9 (for 7, 9, use technology to integrate).

SECTION 12.7

Text:  Exercises page 880:  3, 5, 7, 9, 11, 12, 13, 15, 17, 18, 19, 21, 33, 35

Answers to even-numbered problems:  12.  4/3        18.  27/8

SECTION 9.7  

Text:  Exercises page 686:  3, 5, 7, 9, 11 - 14 all, 21, 23.

Review section page 690:  37, 39, 40, 41, 42.

Answers to even-numbered problems:

40.  a)  
[image: image128.wmf].  In spherical coordinates, this is a half-plane including the z-axis and intersecting the xy-plane in the half-line 
[image: image129.wmf].

       b)  
[image: image130.wmf].  A half cone with vertex the origin and axis the positive z-axis.

42.  a)
  In cylindrical coordinates, 
[image: image131.wmf] is 
[image: image132.wmf] or 
[image: image133.wmf]
       b)  In spherical coordinates,  
[image: image134.wmf] is 
[image: image135.wmf]  or 
[image: image136.wmf].

SECTION 12.8

Text:  Exercises page 887:  1 – 11 odd, 17, 21, 25a, 35, 37  (integrate all problems by hand except 37).

SECTION 13.1

Text:  Exercises page 911:  1 - 9 odd (using Maple), 11 - 14 all, 21, 23, 25, 29, 31.

Answers to even-numbered problems:

12.  Graph IV since the x-component of each vector is constant, vectors along horizontal  

       lines are identical.  
14.   Graph III since vectors become longer as we approach the y-axis.

SECTION 13.2

Text:  Exercises page 922:  1 - 21 odd, 27  

SECTION 13.3

Text:  Exercises page 932:  1 - 25 odd, 31, 33.

SECTION 13.4

Text:  Exercises page 939:  1 - 17 odd.

SECTION 13.5

Text:  Exercises page 947:  1 – 17 odd, 23, 29.

REVIEW EXERCISES for Chapter 12

Problems with a *, set up and use technology to integrate.  All other problems should be integrated by hand.

Text page 900:  3, 5, 7, 9, 13, 14, 15, 17, 19, 21, 23*, 25*, 27*, 28, 31*,  34, *35a, 35b, 42, 47.

Answers to even-numbered problems:  

14.   
[image: image137.wmf]     28.      
[image: image138.wmf]      34.    
[image: image139.wmf]         42.    
[image: image140.wmf]
REVIEW EXERCISES for Chapter 13

Text page 974: 1 – 17 odd, 18, 19, 21.
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