1-4 Solving Absolute Value Equations

Evaluate each expression if x = -4 andy = -9.
1. x—8

ANSWER:
12

3. =3|xy|

ANSWER:
-108

5. MODELING Most freshwater tropical fish thrive if the water is within 2°F of 78°F.
a. Write an equation to determine the least and greatest optimal temperatures.
b. Solve the equation you wrote in part a.

C. If your aquarium’s thermometer is accurate to within plus or minus 1°F, what should the temperature of the water
be to ensure that it reaches the minimum temperature? Explain.

ANSWER:

a |x—78/=2

b. least: 76°F, greatest: 80°F

C. 77°F; This would ensure a minimum temperature of 76°F.

Solve each equation. Check your solutions.
7. [y=4|=11

ANSWER:
{15 -7}
9.1b-3+8=3
ANSWER:
&
11, 2[5y~ 1|=-10

ANSWER:
4|

5]

]

Lh | ©
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13. |b+5|=2b+3

ANSWER:
{2}

Evaluate each expression ifa =-3,b=-5,and c = 4.2.
15. |5h

ANSWER:
25
17. b - {'l

ANSWER:
9.2

19. 2|-|-u - .:c'!

ANSWER:
49.2

21. - |£nf‘-r.'

ANSWER:
—63

Solve each equation. Check your solutions.
23. |[z=13 =21

ANSWER:
{341 _8}
25. 9=|d +3|

ANSWER:
{4,143

27. 3lg +6/=20

ANSWER:
{-2,-10}

29, 3 2a—-4{=0

ANSWER:
{2}
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31. 23x-4[+8=6

ANSWER:
&

33. -3

3-2|-12=-6

ANSWER:
&

35. MONEY The U.S. Mint produces quarters that weigh about 5.67 grams each. After the quarters are produced, a
machine weighs them. If the quarter weighs 0.02 gram more or less than the desired weight, the quarter is rejected.
Write and solve an equation to find the heaviest and lightest quarters the machine will approve.

ANSWER:
x—5.67 =0.02: heaviest: 5.69 g; lightest: 5.65 g

Evaluate each expressionifqg=-8,r=-6,and t = 3.
37. 2g+ |1:‘.r &g

ANSWER:
28

Solve each equation. Check your solutions.
39. 8x=2|6x~2|

ANSWER:

| *5]

41. 8z +20=—2z+4

ANSWER:
g
(-3l
43. SEA LEVEL Florida is on average 100 feet above sea level. This level varies by as much as 245 feet depending on

precipitation and your location. Write and solve an equation describing the maximum and minimum sea levels for
Florida. Is this solution reasonable? Explain.

ANSWER:
X- mn| = 245: maximum: 345 ft above sea level; minimum: —145 ft below sea level. No, the maximum is reasonable

but the minimum is not. Florida’s lowest point should be at sea level where Florida meets the Atlantic Ocean and the
Gulf of Mexico.
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45. CRITIQUE Anaand Ling are solving |3x+ 14 =—6x. Is either of them correct? Explain your reasoning.

Anar Ling
1% + |4 = —6x Bx + 74| = —6x
B+ |4 = —Cx ov T+ |4 = Cx B + 14 = —6x or 3x + T4 = 6k
Ix = - |4 14 =3 e = ~14 T4 =3
14 14 __14 _ 14

ANSWER:

Ling; Ana included an extraneous solution. She would have caught this error if she had checked to see if her
answers were correct by substituting the values into the original equation.

REASONING If a, x, andy are real numbers, determine whether each statement is sometimes, always, or
never true. Explain your reasoning.

47.1f |a| = 7, then |a+ 3 =10.

ANSWER:
Sometimes; this is only true for certain values of a. For example, it is true for a = 8; if 8 > 7, then 11 > 10. However
it is not true for a = —8; if 8 > 7, then 3 #11.

49. Ify is between 1 and 5, then |y — 3| < 2.

ANSWER:

Always; starting with numbers between 1 and 5 and subtracting 3 will produce numbers between —2 and 2. These all
have an absolute value less than or equal to 2.

51. WRITING IN MATH How are symbols used to represent mathematical ideas? Use an example to justify your
reasoning.

ANSWER:

Sample answer: Symbols can be used as a shorthand way to represent ideas such as operations, equality, absolute

value, and the empty set. For example, instead of writing 5 minus the absolute value of 2x equals 10, you could
write> — |2x] =10,

53. GRIDDED RESPONSE Two male and 2 female students from each of the 9th, 10th, 11th, and 12th grades
comprise the Student Council. If a Student Council representative is chosen at random to attend a board meeting,
what is the probability that the student will be either an 11th grader or male?

ANSWER:
5/8
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55. SAT/ACT A square with side length 4 units has one vertex at the point (1, 2). Which one of the following points
cannot be diagonally opposite that vertex?

A (-3,-2)
B (-3,6)
C((5,-2

D (5, 6)

E (1,6)
ANSWER:
E

Solve each equation. Check your solution.
57. ap—=10=4HT +Gp)

ANSWER:
-2

)

59. MONEY Nhu is saving to buy a car. In the first 6 months, his savings were $80 less than 3 the price of the car. In

1
the second six months, Nhu saved $50 more than = the price of the car. He still needs $370.

a. What is the price of the car?

b. What is the average amount of money Nhu saved each month?

c. If Nhu continues to save the average amount each month, in how many months will he be able to afford the car?
ANSWER:

a. $6800
b. $535.83
c.1mo

Name the property illustrated by each equation.
6l. zi9—4)=z-9—z-4

ANSWER:
Distributive

Simplify each expression.
63.3x+5y +7x -3y

ANSWER:
10X + 2y

65. 2(10m — 7a) + 3(8a — 3m)

ANSWER:
11m+ 10a
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67. 4(14c — 10d) — 6(d + 4c)

ANSWER:
32c — 46d

Solve each equation.
69. 15x +5=35

ANSWER:
2

71.8a+9=6a—-7
ANSWER:

-8

73, L(2b—4)=2+8b

ANSWER:
4

7
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