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Solution: Quiz 4

1. Find the solution set for
5lz| < | 3z+5— |3z |.

Solution: Two approaches are given here.

Approach 1:

la| < | 3x+5— 3] |

(52)2 = (3 +5—132] ) < 0
(5z — [3z +5—|3z]])(bx + Bz + 5 — [3z]]) <
(2x —5+13z])(8x +5—[3z|) <

Consider 2 cases for |z| = %, z<0 . Note: |3z| = 3|z|.
z, >0
Casel: = < 0 which implies |z| = —x

2z =5+ 13z])(8x+5—13z]) = (2 —5—3x)(8x +5+3z) = (—z —5)(11lz+5) <0

z € (—00,—5) | z€(-5,—3) | z € (=5/11,00)
= (z+5)(1lz+5) > 0 1fx++55 — i 1
| (z+5)(11z +5) | \ — \ |

From the table, x € (—oo, —5) U (=5/11, 00) and the solution set in this case is
| {(—00,—5) U (=5/11,00)} N (=00,0) = (00, =5) U (~5/11,0) .

Case2: z > 0 which implies |z| =z

(22 —5413z|)(8z+5—|3x|) = (22—5+3x)(8x+5—3x) = (bx—5)(bz+5) < 0= (z—1)(z+1) <0

z € (—o0,—1) |z e (—1,1) | z € (1,00)

r+1 - + +

= (z+1)(xz-1)<0 P — — n
[+ (z-1) ] + =1+ ]

From the table, x € (—1,1) and the solution set in this case is ‘ (—1,1)N[0,00) = [0,1) ‘

From cases 1 and 2, the solution set is

{(—00,=5) U (=5/11,0)} U[0,1) = (o0, —5) U (—=5/11,1)
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Approach 2:
Consider 2 cases for |z| = —z, <0
B z, ©>0"
Casel: z < 0 which implies |z| = —x. Note: |3z| = 3|z|.

5lz] < | 3z+5— |3z |
—br < ‘3x+5+3x’
—bxr < ‘6:1:4—5}

Consider 2 sub-cases:
1.1 x < —=5/6 or |6z + 5| = —(6x + 5)
—5r < —(6x +5) & < —-b= z€(—o00,—5)N(—00,—5/6) = (—00,—5)
1.2 > —5/6 or |6x + 5| = 6x +5
-5z < 6245 & —5<llz= z>-5/11 =z € (-5/11,00)N[-5/6,00) = (—5/11, 00)

From subcases 1.1 and 1.2, case 1 has solution set:
| {(=00,—5) U (=5/11,00)} N (=00,0) = (=00, —5) U (=5/11,0)

Case 2: x > 0 which implies |z| = z. Note: |3z| = 3|z|.

5lz| < | 3z+5—[3x |
or < ‘390—1—5—3:):]
bz < |5|=5

z < 1

Hence, the solution set for case 2 is: ‘ (—o0,1)N[0,00) =[0,1) ‘

From cases 1 and 2, the solution set is:

{(=00,-5) U (=5/11,0)} U [0,1) = (—o0, —5) U (=5/11,1)
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