1-4 Solving Absolute Value Equations

22.

23.

FOOD To make cocoa powder, cocoa beans are
roasted. The ideal temperature for roasting is 300°F,
plus or minus 25°. Write and solve an equation
describing the maximum and minimum roasting
temperatures for cocoa beans.

SOLUTION:
x— 3{]{}| =25
Solve the equation |x — 300 =25
Case I: Case 2:
x—=300=25 x=300=-25
x=300+300=25+300 x—300+300=-25+300
x=325 x=275

So, the maximum temperature is 325°F and the
minimum temperature is 275°F.

Solve each equation. Check your solutions.

:—l.‘:E:E]
SOLUTION:
Case I: Case 2:
z—13=21 z—13=-21
z=13+13=21+13 z-13+13=-21+13
z=34 z=-3

There appear to be two solutions, 34 and —8.
Check: Substitute each value in the original equation.

|z=13]=21 z-13|]=21

34 -13|=21 |-s—|3|;21
21]=21 |-21|=21
21=21v 21 =21+

The solution set is {34.- 8} .
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25.

27.

*}:id+5|
SOLUTION:

Case |: Case 2;
d+5=9 d+5=-90
d+5-5=9-5 J+5-5=-9-5

d=4 d=-14

There appear to be two solutions, 4 and —14.
Check: Substitute each value in the original equation.

9=|d+5 9=|d+5|
L}-—|4+5i ’J—|—]4+:'}|
l_:=I|L_}| t}:I| 9|

g — 0y g — Oy

The solution set is {4.— 14} .

5 |q +6/=20
SOLUTION:
Slg + ﬁ| =20

:-l|flf + En 20

] 2
i + {'}|=-'l
Case |: Case 2:
cjr+ﬁ:i1 tjr+ﬁ:—ﬁ|
g+o—-6=d-6 g+6-6=-4-06
g=-2 g=-10

There appear to be two solutions, —2 and —10.
Check: Substitute each value in the original equation.

5lg + 6/ =20 S|g+6/=20
5|-2+6/=20 5| IU~:-(:|;2{}
Sl|=20 5|-4/=20
5(4)=20 5(4)=20
20=20v 20=20v

The solution set is {~2.-10} .
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29. 3|2a-4|=0

SOLUTION:
33{:—4|—ﬂ
3|2a—4| 0
9§ 3

2a-4=0

Ja-4=0
2a-4+4=0+4
a=4

o

[

[

|~..'r|
B2 1 |

a=

Check: Substitute a = 2 in the original equation.
3|2a- 4| =0
3Eu)mﬂ;u
34_ﬂ;n

0]=0

JM=0
0=0v

The solutionis a = 2.
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31. 23x-4[+8=6

SOLUTION:
2|3.T—4§1'8_ﬁ
2B3x=4|+8=-8=6-8
253.1’—4’:-
2[3x -4 -2
e
[3x-4|=-1
Case | Case 2:
3x =4 ==] 3_\-_._1_=_{_'|'}
3x-4+4=-1+4  3x-4=|
3x=3 Ix-d+4d=1+4
v 3 y
- :,; =23
A i
3x 5
x=1 —==
| A2
5
x=
3

. 3
There appear to be two solutions, 1 and —.
2

Check: Substitute the values in the original equation.

2P3x-4/+8=6

2[3(1)- 4] + 8=6

:ﬁ—q+ﬁ;ﬁ
2|-1|+8=6
21)+8=6

24826
10#6

23x-4|+8=6

23[5}-4~3;ﬁ
ﬂs—ﬂ+3;ﬁ
2q+g;ﬁ
2(1)+8=6
24826

106

Since 10 # 6, the solution setis &7 .

33. =33t -2|-12=-6

SOLUTION:
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3[3-2/-12=-6

-3[3r-2|-12+412=—6+12
3[3r-2|=6
-33-2| ¢

|3: 2§—£

Case 1:

A=
¥—242=—-242
*=0
x_0
3 2
=0

Case Z:

F—2=—(-2)
a—2=2

dF-242=242

=4
L.
2 2
=2
2

. 4
There appear to be two solutions, 0 and —.
3

Check: Substitute the values in the originél equation.
3% —2|—12= —6
—33(0) —2|—12 = —6
B 1 I, T
LD Alg L g
—3—2j—12F12 % ~g412
—31-2%6
—dty e
—6#6
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35.

3¢ —2(—12= —6

- 3(%) —2‘ L

3

— gt g
sgoperg L we
32| —12412 % —6+12
32| =6
3 L6

—6%6

Since —6 # 6, the solution set is &7 .

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.

SOLUTION:

Substitute ¢ = 5.67 and r = 0.02 in the equation |x —
cl=r.

[x —5.67| =0.02

Solve the equation |x — 5.67| = 0.02.

Casel;
x—567=002

x—3.87+561=002--3 67
¥ =569

Case 2.
=56 = g0
x—5687T+561=—-0024567
¥ =563
So, the heaviest quarters the machine will approve

are those weighing 5.69 grams. The lightest quarters
the machine will approve is 5.65 grams.
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Evaluate each expression if g =-8, r =—6, and t
=3.
37. 2g + |1r.f + :Jr|
SOLUTION:
Substitute —8 for g, —6 for r, and 3 for t and solve.
2q +|2rt + g = 2(-8) + |2(-6)(3) + (-8)|
=—I6+|—3ﬁ—$i
=-16+|-44
=—16+44
=28
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