The Absolute Value Equations and Inequalities

1) The absolute value function

In Exercises 25-28, match the equation with its graph.
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Sketch the graph of the function:

y = |x + 3| 38. y = |[x — 5 39. y = |x:— 3| 40.y=|xl+41
y = 2)x 42. y = 3|x| 43. y = -2l 4. y = —3lx|
i ok B =2 4.y = —|x — 1 + 4

Graph two functions, one for each side , to solve the problem. Some need to
be rearanged first so that you are able to sketch both graphs.

1) |z|+2z > 2;

3) |2z — 8| < 3z —12;

2) lz4+2|+1> x;
4) |5z — 7| > 10x — 13;

[1) (§;+oo); 2) R; 3) (4;+00); 4) (_w;§)=

Graph two functions, one for each side , to solve the problem.Some need to
be rearanged first so that you are able to sketch both graphs.

1) |+ 19| = |x — 11;
3) lz—3|=1-uz;
8) l+3|=2z-1.

2) 2z — 5| = x;
4) 2z 43| =4 - z;

[1) —4; 2) 13—0, 10; 3) 0; 4) -7, 51;-; 5) 10. ]

5) Use a chart to solve the problem.

1) |z| — |z — 1] = 2; 2) Je 42|+ |& — 1] = 3;
3) lz|+|z+ 1 =1; 4) lz+ 1|+ |z + 2| = 2;
5) |z —1]— |z - 2| =1; 6) lr—2|+|z+ 2| =22+ 24

)
7) 20z +19| = |1 - 2|; 8) 4z +v2| 2z — V2| = 2y
) |
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9) lt-3|+3lz—-1=2zx+1; 10) |22+ 1|+ |2z — 1| = 3.

(1) 8 2) (-2,1); 3) (-1,0); 4) —, ~; 5) (2,00); 6) 1
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6) Use a chart to solve the problems in the given sets.

1) lz—2|+|z—3|+ |2z —8| =9 iR
2) 22+1|—-183—z|=|z—4 = inZ
3) lz—1|+ 1 —2z| =2|z| - in N
4) |z| - 2|z+1|+3|z+2|=0 in [=3, 0)

(D)1, 552)0,3)2 4) -2

7) Use a chart to solve the problems.

1) |z| <z —1];
3) lz+2] 2|z —2;

2) |z] 2 |z - 1);
4) |z +5| < |2z —1};

1 |
5) I:L'—§|—|$+§|<0; 6) 3lz+ 1| — |3z + 2| < 0;

(1) (-i3)i @ (Gi+o)s 9) ©O5roo)

9) (~o0i=3) U (6i+00)s 8) O, +00) 8) (—o0i—2 )

8) Use a chart to solve the problems.

1) 10|z — 1] — 6|2 — 2| + 2|z — 4] > 10 — 2;
2) |2z + 6] + |3z — 12| + |z| < 205
3) |lz+2|-22z+ 4| £ |3z - 1;

1) (o0 U (Zi400)i 2) (-1 )5 8) (—ooi+oo)



9) Use a chart to solve the inequalities like the ones with the absolute value.
(2x—1)(x+2)<0

1) (x=3)(x+5)>0 2)
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10) Partition the given domain and then graph the function.

a) [(x)=lx=3l-k+3l-2 D,=[-5,3]

b) f(x)=l1-x|-3k+1|+3 D,=(-4,4)

o) [f(x)=2lk=1[-05[x+2[-7 D,=[-4, 8]

d) f(x)=lx+2l=[x=3l+2x+1 D, =(-5,3)

e) f(x)=lx+1]—2[x=3+xl-5 D,=(-5,

13.a) b) 0

11) Solve the nested absolute value problems.

D lx+1]+ x=1]| =2
2) |13—2x|-1] =2[x]
3) Ix+2 x—5|| > x+6
4) [|x+2|—|x|| < 2 x|
1
[ [-11] 2) [5] 3) (— ;
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