CHAPTER 8 – Algebra 2 – Selected Answers “Evens”

p.1
Section 8.1 (p.354)

Oral Ex/ 1. yes; 6  2. no  3. yes; 2.5  4. yes; ½  5. 
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  6. P = 4s  7. A = s2  
8. A = 
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  9. M = 1v  10. E = ½ v2  11. d = 90t  12. s = 0.8p 
Written Exercises

2. 24  4. 22.5  6. 48  8. 3  10. 9  12. 
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  14. Given 
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 (It’s okay to exchange the means.) Multiply both sides of the given proportion by 
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  16. Given 
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 (It’s okay to flip both fractions.) Proof (1): Use the result from problem #15 (that it’s okay to exchange the extremes) and the result from problem #14 (that it’s okay to exchange the means) to get:
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  Proof (2):  Use the property that the product of the means equals the product of the extremes to get: 
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18. Given 
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(It’s okay to subtract (or add) the denominators from (to)  the numerators.) Subtract 1 from both sides… 
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 and replace the 1’s with b/b and d/d respectively, to get: 
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20. 
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 (using problem #18) 
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 (problem #17)

In each of the last two proportions above,  both left sides equal 
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 hence 
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. Now just exchange either the means or the extremes to get: 
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22. Definition of a linear function yields: y = mx + b (where 
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) and the condition that y = f(x) is not direct variation means that b
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. Then f(a + c) = m(a + c) + b but f(a) + f(c) = ma + b + mc + b = m(a + c) + 2b, hence f(a + c) 
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f(a) + f(c). 
24. ‘y varies directly as x’ means y = k1x and ‘z varies directly as x’ means z = k2x. Multiplying the two equations together gets: yz = k1k2 x2. Now take the square root of both sides and replace k1k2 with an arbitrary constant, say ‘k’. 
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Problems

2. $18.20  4. 160 newtons  6. 810 g can  8. 11,200  10. 49 m/s  12. 
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14. 5040 newtons  16. 64 ft  18. 
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  20. It would need to multiply its speed by 
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Section 8.2 (p.360)

Oral Ex/ 1. P varies jointly as s and t.  2. z varies jointly as q and the square of r.   

3. h varies directly as s & inversely as the square of t.  4. M varies jointly as j and the square of m & inversely as r.  5. V = kr3  6. 
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  11. z is quadrupled 12. z is quartered 13. z is doubled  14. z is multiplied by 8
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p.2
Section 8.2 (continued) - Written Exercises
2. 6  4. 18  6. 1.5  8. 8  10. 6 

Problems

2. 15
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  4. 0.125 mho  6. 16 lux  8. 
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  10. about 20.6 L  12. 9 : 4  14. 
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Section 8.3 (p.366)
Oral Ex/ 1. q = 3, r = 5  2. q = x, r = –2  3. q = 2, r = 1  4. q = x + 2, r = 0  5. q = x + 3, r=5 
6. q = 2x – 1, r = –3  7. q = 1, r = 3  8. q = 1, r = 1  9. q = 1, r = –2  10. q = 1, r = –5  

11. q = x, r = 6  12. q = x, r = 2

Written Exercises

2. 
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  8. z2 + 5x – 3  10. 
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  16. 2t2 + 3  18. 
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20. 
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  22. x2 – xy + 2y2  24. x3 – 1  26. x4 + ax3 + a2x2 + a3x + a4 

28. x5 + ax4 + a4x + a5   30. x + 3  32.  –1 or 3  34. The 2nd equation has a numerator of equal degree (it should be less) with the denominator. In simplified form, the 2nd equation would look like the first. 
Section 8.4 (p.369)

Oral Ex/ 1a. x – 2  b. x3 – 3x2 + 5x – 4  c. x2 – x + 3  d. 2  2a. x + 3  b. x3 + x2 – 4x + 3 

3a. x + 2  b. 5x4 + x3 + 6x + 2  c. 5x3 – 4x2 + 4x + 2  d. 0  5a. x – 3  b. x4 – 3x3 – x2 + 5x - 3 
c. x3 – x + 2  d. 3  6a. x – 1  b. 2x4 – x3 + 3x2 – 4  c. 2x3 + x2 + 4x + 4  d. 0

Written Exercises

2. 
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  6. 2u3 + 3u2 + 2  8. 
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10. x5 – x4 + x3 – x2 + x – 1  12. 3x5 + x4 – x – 3  14. 2x2 – 2x + 1  

16. 
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  20. Q(x) = x3 + 2, R = 5 

22. Q(z) = z2 – zi – (4 + 2i), R = 0  24. –3  
Section 8.5 (p.375)

Oral Ex/ 1a. –2  b. 0  2a. 0  b. –3  3a. 0  b. 0  4a. 1  b. 5a. 0  b. 0  6a. –8  b. 0

Written Exercises

2. 9  4. 31  6. 4/3  8. 9/4  10. yes  12. yes  14. no  16. yes  18. –3, –2, ½  20. 3/2, –1
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22. x3 + 3x2 – 4x – 12 = 0  24. x3 + 2x2 + x + 2 = 0  26. 2x3 – 3x2 – 5x + 6 = 0 

28. x3 – 5x2 + 11x – 15 = 0  30. –2, 3, 2, –1/2  32. 2, -1/2, 
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  36. 4  38. Use division to show a remainder of zero and hence the divisor is a factor of the dividend.     
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p.3
Section 8.6 (p.379)

Oral Ex/ 1. 
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7. With real coefficients, complex roots appear in conjugate pairs. Hence, there must be one real root. Alternatively, we could argue that the graph of a cubic ranges from 
[image: image58.wmf] to 
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and therefore must have at least one x-intercept.  8. Same argument as in #6 

10. one positive, 0 negative  12. one positive, one negative  14. 3 or 1 positive, 0 negative

Written Exercises
2. x3 – 3x2 + 2x – 6 = 0  4. x3 – 5x2 + 17x – 13 = 0  6. 
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12. 
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  14. 2 pos, 0 neg, 2 imaginary or 0 pos, 0 neg, 4 imaginary  
16. 4 pos, 0 neg, 2 imaginary or 0 pos, 0 neg, 4 imaginary  18. 3 pos, 0 neg, 2 imaginary or
1 positive, 0 neg, 4 imaginary  20. 1 pos, 3 neg, 2 imaginary or 1 pos, 1 neg, 4 imaginary 

22. x4 – 6x3 + 15x2 – 18x + 10 = 0  24. 2 – i  is a root, but 2 + i is not. 
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  28. –1  
Section 8.7 (p.384)

Oral Ex/ 
[image: image64.wmf]1.1,2,3,62.1,2,4  3.1,2,4,8  

±±±±±±±±±±±


[image: image65.wmf]4. 1,2,3,6

±±±±



[image: image66.wmf]5. 1,3,5,15

±±±±

    
[image: image67.wmf]6. 1,2,5,10

±±±±

    7. 
[image: image68.wmf]5

1

22

1,5,,

±±±±

  8. 
[image: image69.wmf]1

2

1,2,4,

±±±±


9. 
[image: image70.wmf]3

1

22

1,2,3,6,,

±±±±±±

  10. 
[image: image71.wmf]11

24

1,2,4,,

±±±±±

  11. 
[image: image72.wmf]124

333

1,2,4,,,

±±±±±±


12. 
[image: image73.wmf]1121

2336

1,2,,,,,

±±±±±±

  13. possible rational roots are 
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14. see #13  15. possible rational roots are 
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, no positive roots and the negative roots don’t ‘check’.  16. of the possible positive rational roots, 1 & 3 don’t solve the equation.
Written Exercises
2. no rational roots:  
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14. By definition of square roots, [image: image82.wmf]6
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 is not rational. 16,18,20. (see #14 above)  22. 
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p.4
Section 8.7 (continued)
26. Show that if [image: image87.wmf]n

k

is rational with k being an integer, then k is the nth power of some integer. The definition of an ‘nth root of k’ is a solution to the following equation: xn – k = 0 which is a polynomial with rational coefficients and we can use the Rational Roots Theorem. This means that if [image: image88.wmf]n
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is rational, then is must be a factor of the constant term, k.
This means we can write: 
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 where z is an integer (and z is also a factor of k). 

Thus, 
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 (which is also an integer). So k is the nth power of that integer: 
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28. Rational Roots Theorem (for polynomials with integer coefficients): 
Case n = 3 (3rd degree polynomial), ax3 + bx2 + cx + d = 0. If h/k is a rational solution to this equation (h & k relatively prime or reduced), then (i) h is a factor d (see problem #27)

and (ii) k is a factor of a (This problem: #28) 
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Since 
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 is given to be a root of the equation
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Clearing of fractions (multiplying both sides by k3)
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Subtraction property of equality
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Division Property of equality
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Since the right side is an integer (Closure Property)
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 k is a factor (divisor) of 
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Since h/k is reduced, k does not divide into h or h3...
Section 8.8 (p.388)

Oral Ex/ 1. -3 & -2, -2 & -1, 2 & 3  2. -.3 & -.4, -.7 & -.8  3. False  4. False  

5. 2 & 3  6. -2 & -1  7. -2 & -1  8. 0 & 1, 2 & 3

Written Exercises

2. –2  4. 1.5  6. –0.5  8. –2, .5, 2  10. –3.5, –1, 1, 2.5  12. –2.2  14. 1.7  16. –0.4  

18. –2.1, 0.3, 1.9  20. –3.4, –1.2, 0.9, 2,7  22. c = -4  24. c = 0, 1, or -2  26. -2.51

28. To use the method of problem #27 but deal with finding the lower bound of the negative roots… flip (reflect) the graph across the y-axis (ie, solve P(–x) = 0) and then flip that new graph about the x-axis and consider:   –P(–x) = 0

30. 3 & –2

Section 8.9 (p.393)

Oral Ex/ 1. As altitude increase, density decreases  2a. 25  b. –5  

3a. 0,4  b. g(x) = 2x  c. 2  d. 1  e. Choose x1 and x2 closer to 1.

Written Exercises

2. 186 million  4. 217 million  6. 1925  8. 1977  10. 0.8906 kg/m3  12. 1.188 kg/m3  

14. 1775 m  16. 2781 m  18. 2.207  20. 4.919  22. 8.072  24. 4.385  26. 39.64  

28. 2.4, 2.5, 2.48  30. –1.7, –1.6, –1.67
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Chapter 8 Review

2. b    4. c    6. c    8. a    10. d    12. c

Chapter 8 Test

1. 144 ft  2. 
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  5. 7  
6. 
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  8. 1.5  9. 4.52

Preparing for College Entrance Exams

2. C    4. D    6. E    8. C    
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