Chapter 1 – Functions – Even Answers (mostly!)
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Section 1.1

Class Exercises

1. linear

2. 
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3. $14.80, $16.20

appears accurate

4. $27.40

5. Earn $.80 for the 1st 

bag and $1.40 for each

additional bag.

6. 
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7. 204 ft, 253 ft

The exercise 6 model 

appears to be better.

Practice Exercises 1.1
2. $2.79

4. quadratic

6. -144 ft/s, -256 ft/s 

The model is a good

predictor for t < 4 s.

8. yes

10. 0.13 in with model

being off by 0.02 in.

13. Try to determine the 
accuracy needed and round 

answers at the last step.

14. 
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A   16000 ft2 
18. [image: image4.png]


 250 ft
21. Although the equation 
may be defined for all values, 

if the independent variable 

represents a length or a whole 

number of cars, the domain 

(replacement set) may be 

restricted.
Section 1.2 (continued)
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21. 

[image: image61.wmf]411

x

-<<


[image: image5.wmf] (closure, +)

 (reflexive, =)

 (given)

 (substitution, =)

aceals

acac

ab

acbc

+ÎÂ

+=+

=

+=+


We just proved the:

“Addtion Propety of Equality”

22. 
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24. Additive Identity, 0.

Additive Inverse 2 + a = 0, 

but ‘a’ is not positive.

Multiplicative Identity, 

1 is not even.

Mult. Inverse, 2a = 1, but 

‘a’ is not an integer.

26. Mult. Identity, 1

Mult. Inverse 5(1/5) = 1, 

but 1/5 is not an integer.

28. Add. Inverse,
Closure, +

Mult. Identity

Mult. Inverse

30. Closure, x

Mult. Inverse

32. no

35. Mark off lengths of 

4 & 2 and use this as the 

diameter of a circle. 

Construct a perpendicular

Where the two segments 

connect to form a right 

triangle with 
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37. Irrational in ‘English’ 

is without reason or crazy.
Section 1.3 (continued)
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35. The graph is not a photo 

of the path of the object. It 

relates height or h to time.
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37. There may be some 

intermediate points which

give important details.
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40. 
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41. cubic    42. square root
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44. Shade above including 

the line segment.
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46. Matching the domain 
is important. 
Section 1.4 (continued)
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46. one-to-one function
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48. not a function
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50. A function is 1-1 if 

and only if each x-value 

is mapped to a unique 

y-value.

52. It depends…If  t > 0,

then only half of the 

concave down parabola 

applies here and that 

would be one-to-one.

54. 
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56. 
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58. equal

59. The example given

shows f(x) = 3x – 4 &

g(x) = 
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 but then

g(a) 
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f(a) when a = 0?

g(0) is not defined! Hmm
Section 1.5 (continued)
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22. 
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24. |x|, D = Reals

26. x, D = Reals

28. 
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30. 
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32. 
[image: image29.wmf]1

(),()

x

fxgxx

==


34. For 
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find g(x) and plug that in 

for ‘x’ in the f(x) equation.

36. Counterexample/

Let f(x) = x + 2 and 

g(x) = -x + 1, then 

f + g = 3 (constant function)

which doesn’t pass the 

horizontal line test.

38. 137.97x

40. x = 
[image: image31.wmf]3

±


41. x = 
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42. x = 
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43. f(x) = 1/x, g(x) = x3
44. f(x) = x3, g(x) =
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45. f(x) = x2 g(x) = 
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46. f(x) = x, g(x) = c  or

f(x) = 2x – c, g(x) = c

47. f(g(x)) = x 
     [image: image36.jpg]



48. R(x) = 40x – x2
C(x) = 400 – 10x 

P(x) = -x2 + 50x – 400 

Challenge 1.5

1. 
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Section 1.6 (continued)
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16. y = x, y = -x and 

perpendiculars, y = -x + 1

18. inverse functions

20. 
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22. Df = 
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 f = f-1
23. Df = 
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 f-1
24. Df = 
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 f-1
25. Try… 
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28. By the year 2539, 
the mile will be run in 

negative time!?!

30. inverse functions
Df = Rg = Reals

Rf = Dg = Reals
32. no, D’s = R’s = Reals
34. no
Df :
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35. f(x) = 
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, f-1(x) = 
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22. � EMBED Equation.DSMT4  ��� otherwise


area is zero or negative.


23. 302


24. quadratic


26.� EMBED Equation.DSMT4  ���


27. Exercise 26 model is 


more accurate.


28. 45o yields maximum  range, complementary angles give equal ranges.


29. 176 m, in the opposite direction


30. 886





Review 1.1


1. � EMBED Equation.DSMT4  ���


2. � EMBED Equation.DSMT4  ���


3. � EMBED Equation.DSMT4  ���


4. � EMBED Equation.DSMT4  ���


5. � EMBED Equation.DSMT4  ���





Section 1.2


Class Exercises


1.Trisection construction


2. Start at x = 1 and cut a ray into 5 equal parts…


3. Construct the hypotenuse of a right triangle with legs of 1 & 2.


4. 0, 0  Additive Identity


5. � EMBED Equation.DSMT4  ���,� EMBED Equation.DSMT4  ���  Multiplicative Inverse


6. 3,  Associative, +


7. 1,1,  Multiplicative 


Identity


8. m, Distributive Property


9. 4, m  Closure, +


10. N, W, Z, Q





  








11. Z, Q


12. Z, Q, irrational


13. Q, irrational


14. true, rational numbers are defined as ratios of integers (denominator � EMBED Equation.DSMT4  ���)


15. true, the product of two rational numbers is a rational number.


16. false, � EMBED Equation.DSMT4  ��� but


0 is not irrational.


17. true, ‘e’ is irrational and all irrationals are real.





Practice Exercises 1.2


2. Start at x = 1 and cut a ray into 4 equal parts…


3. Construct the hypotenuse of a right triangle with legs 3 & 1.


4. Construct � EMBED Equation.DSMT4  ��� (see Class Exercise 3) and double it.


5. Start at x = 2 and cut a ray into two equal parts…


6. Associative Property, +


8. Associative Property, x


10. Multiplicative Identity


12. Distributive, x over +


14. Construct the diagonal of a square with sides equal to ½ (isosceles rt triangle).


16. addition, multiplication


18. multiplication


20. A unary (vs binary) operation acts on just one element. Examples are ‘squaring’ 62 = 36 and ‘absolute value’ |-2| = 2.











38. See problem #35 and use lengths 6 & 2.


39. I’m not sure who put this question in here! It has to do with the ‘order’ of each set. In some sense, they’re the same but Z also has negative integers.


40. a


42. closure, identity, commutative, associative, inverse


44. no inverses


45.  no � EMBED Equation.DSMT4  ���





Section 1.3


Class Exercises


1. IV


2. III


3. origin


4. y-axis


5. x-axis


6. I, IV


7. (1873,80)


8. (1917,100)


9. (1942,40)


10. (1957,190)


11. oblique  12. vertical 


�


13. parabola  14. oblique


�





Practice Exercises 1.3


�


�


�


�


�


�


17. Choose ‘x’ so that:


‘c – ax’  is multiple of ‘b’.


18. $11,000


20. Fahrenheit temperature is 32 more than 9/5 the temperature in Celsius.


What is the relationship between F and C?


Answer:  � EMBED Equation.DSMT4  ���


�


26. Amount of money earned for ‘t’ hours of work might be restricted to nonnegative numbers.








6.


-16,3,-12,-24


7. 


0, 4, 0, 0





Test Yourself – 1.3


2. 20


4. distributive


6. Multiplicative Identity


 1 is not divisble by 4


Multiplicative Inverse


4a = a4 = 1, ‘a’ is not divisible by 4.


�





Section 1.4


Class Exercises


1. function � EMBED Equation.DSMT4  ���


2. function


� EMBED Equation.DSMT4  ���


3. not a function


� EMBED Equation.DSMT4  ���


4. 27


5. 6


6. 3x2 + 6xh + 3h2


7. � EMBED Equation.DSMT4  ���


8. 1-1 function (passes the horizontal line test)


9. function


10. not a function


11. one-to-one function (horizontal line test, ok)


12. Df = Reals = Dg , equal


13. not equal since  � EMBED Equation.DSMT4  ���Reals


14. � EMBED Equation.DSMT4  ���


�








Practice Exercises 1.4


2. function � EMBED Equation.DSMT4  ���


4. not a function


� EMBED Equation.DSMT4  ���


6. function


8. x = y2 or x = a


10.� EMBED Equation.DSMT4  ���


11. A discontinuity or break in the graph at 


x = � EMBED Equation.DSMT4  ��� and the graph is above the line, y = 3


12. 1-1


14. function, not 1-1


16. 6a + 4


18. b4 


20. 3x – 2 


22. � EMBED Equation.DSMT4  ���24. equal 


DT = DH = Reals


26. not equal


Df = Reals � EMBED Equation.DSMT4  ���


28. 270, 630, 990


30. � EMBED Equation.DSMT4  ���


32. x2 + 4x + 3


34. � EMBED Equation.DSMT4  ���


36. � EMBED Equation.DSMT4  ���


40. not equal


� EMBED Equation.DSMT4  ���


42. not equal, although


� EMBED Equation.DSMT4  ���


44. “same form”???


They might have the same equation but have different domains and hence not be equal.








Review 1.4


1. � EMBED Equation.DSMT4  ���


2. � EMBED Equation.DSMT4  ���


3. 9, 21, 18


4. {-3,0,1,2}


5. {-5,-3,-2,-1,0,1,2}


6. 53o


7. y-intercept (0,4), m = 3


8. 2a3 + 12a2 – 7a + 6


9. 2


10. 96 cm3





Section 1.5


Class Exercises


1. f + g = 3x2 + 2x + 6


    f – g = 3x2 – 2x – 2 


    fg = 6x3 + 12x2 + 4x + 8


    f/g = � EMBED Equation.DSMT4  ���


D = Reals for all except f/g


where D: � EMBED Equation.DSMT4  ���


2. f + g = 3x3 + 1


    f – g = -x3 – 7 


    fg = 2x6 – 2x3 – 12 


    f/g = � EMBED Equation.DSMT4  ���


D = Reals except for…


Df/g = � EMBED Equation.DSMT4  ���


3. f+ g = � EMBED Equation.DSMT4  ���


    f – g = � EMBED Equation.DSMT4  ���


    fg = � EMBED Equation.DSMT4  ���


    f/g = � EMBED Equation.DSMT4  ���


D = � EMBED Equation.DSMT4  ��� = � EMBED Equation.DSMT4  ���


4. f + g = � EMBED Equation.DSMT4  ��� D: � EMBED Equation.DSMT4  ���


    f – g = � EMBED Equation.DSMT4  ���D: � EMBED Equation.DSMT4  ���


    fg = � EMBED Equation.DSMT4  ���     D: � EMBED Equation.DSMT4  ���


    f/g = � EMBED Equation.DSMT4  ���        D: � EMBED Equation.DSMT4  ���











5. 125, -8


6. � EMBED Equation.DSMT4  ���


7. 5x + 3, 5x + 15


8. |x|, x


9. f(x) = 3x2, g(x) = 4x + 1


10. f(x) = � EMBED Equation.DSMT4  ���, g(x) = x + 1


11. � EMBED Equation.DSMT4  ��� Volume (of the sphere) is a function of time





Practice Exercises 1.5


2. f + g = -x


    f – g = 5x


    fg = -6x2 


    f/g = � EMBED Equation.DSMT4  ���


D = Reals except for f/g


where D: � EMBED Equation.DSMT4  ���


4. f + g = � EMBED Equation.DSMT4  ���


    f – g = � EMBED Equation.DSMT4  ���


    fg = � EMBED Equation.DSMT4  ���


    f/g = � EMBED Equation.DSMT4  ���


D = � EMBED Equation.DSMT4  ��� 


6. f + g = � EMBED Equation.DSMT4  ���


    f – g = � EMBED Equation.DSMT4  ���


    fg = � EMBED Equation.DSMT4  ���


    f/g = � EMBED Equation.DSMT4  ���


D = � EMBED Equation.DSMT4  ��� for all except 


Df/g = � EMBED Equation.DSMT4  ���


8. When f(x) = 0


10. 45,000 + .11x, $72,500


12. 10, -4


14. x2 – 6x + 9, x2 + 3


16. � EMBED Equation.DSMT4  ���


18. � EMBED Equation.DSMT4  ���


20. � EMBED Equation.DSMT4  ���


 





Section 1.6


Class Exercises


1. {(-5,1),(-3,3),(-2,4)} 


    function


2. {(c,a),(d,a),(e,b),(g,b)}


    function


3. � EMBED Equation.DSMT4  ���, function


4. � EMBED Equation.DSMT4  ��� or y2 = x, not


5. � EMBED Equation.DSMT4  ���


6. � EMBED Equation.DSMT4  ���


7. � EMBED Equation.DSMT4  ���


8. Careful here! � EMBED Equation.DSMT4  ��� is not 1-1.


Notice that since f(x) � EMBED Equation.DSMT4  ���,


The domain elements for f-1 must satisfy: � EMBED Equation.DSMT4  ���. So we have to add that condition to find the actual inverse of 


f(x) = � EMBED Equation.DSMT4  ���.


9. Careful! f(x) = -x2 is not one-to-one so we have to ‘restrict’ the domain. One common choice would be:


Df = � EMBED Equation.DSMT4  ��� with� EMBED Equation.DSMT4  ���


10. � EMBED Equation.DSMT4  ��� (Itself)


11. �


12. �


   





13. �


14. no


15. no


16. yes  �


17. yes


18. Perhaps we could reword this problem. ‘Think of a function whose inverse (relation) is not a function.” When we write or say f-inverse or write � EMBED Equation.DSMT4  ��� we will mean the inverse function. We’ll use capital letters for inverse trig functions, y = Sin-1x and Cos-1x and Tan-1x.





Practice Exercises 1.6


2. {(b,a),(c,a),(d,b),(f,b)}


4. � EMBED Equation.DSMT4  ���


6. � EMBED Equation.DSMT4  ���


8. � EMBED Equation.DSMT4  ���


10. �


12. �


14. graphing the inverse relation!


�





40. � EMBED Equation.DSMT4  ���


     � EMBED Equation.DSMT4  ���


42. � EMBED Equation.DSMT4  ���


     � EMBED Equation.DSMT4  ���


43. � EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ���


therefore


� EMBED Equation.DSMT4  ���


and � EMBED Equation.DSMT4  ���, QED


44. If a = 0, the line is horizontal and doesn’t pass the horizontal line test. If a� EMBED Equation.DSMT4  ���, then the line is oblique and does pass the horizontal line test.


45. Indirect Proof!


(1) Suppose g and h are both inverse functions of ‘f’ but unequal sets of ordered pairs. 


(2) Then there exists at least one ordered pair in ‘g’ but not in ‘h’, say (a,b).


(3) � EMBED Equation.DSMT4  ���


since g inverse of f.


(4) But… � EMBED Equation.DSMT4  ���


(5) Contradiction! So we reject the initial hypothesis, concluding…


g and h must be equal sets of ordered pairs (equal or the same function). 








46. Yes, but not at first!?!


�


47. not inverses


�





Review 1.6


1. 30%


2. yes


3. no


4. f:   2, 0, | a+b | 


    g:  -2, 0, -| a+b |


5. f:  98, 50, 2a2 + 4ab + 2b2 – 20a – 20b + 50


  g:  3, -5, 2a2 + 4ab + 2b2 – 5 


6. y < 0


7. x = 8


8. x = 1


9. � EMBED Equation.DSMT4  ��� 


10. � EMBED Equation.DSMT4  ���


11. 9, 17, 51, 52
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