[07-09-09E-T10]

Absolute value inequalities involving rational expressions

® [EX1] Find all values of x for which | 23 | > 4 is true.
Solution.

Eliminating the absolute value bars results in two cases. They are:

M3 54 or <4
-5 x-5

Case 1.

x+3

s >4

=X 4590
x=5

(:)(23 3’“)>O

«—(23-3x>0 and x—-5>0)OR (23-3x<0and x—5<0)
Hence,

Case [1.1] 23-3x>0 and x-5>0

23

5 and x-5>0=x>5

23 -3x>0=x<

xe (s £
OR

Case [1.2] 23-3x<0 and x—-5<0

23

3 and x—-5<0=x<5

23 -3x<0=x>

xe (s, 23)ﬂ(5 23
XE(SJ T)

So, in Case 1

xe (s, 23)
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Case 2.

x+3

5 < -4

= 1440
x=5

(:)(—5)’;__517)<O
—(5x—-17<0 and x-=5>0)OR (Sx—-17>0and x-5<0)

Hence,

Case [2.1] 5x-17<0 and x-5>0

5x—17<0=>x<% and x—5>0=x>5

X € (—oo, %)ﬂ(S, 00 +)

xe®

OR

Case [2.2] 5x—17>0 and x-5<0

Sx-17>0=x>L and x-5<0=x<5
xe (L, 0+) (-, 5)

xe (i, 9)

So, in Case 2

xe (L, 5U

xe(L,s)

Case l =x € (5, ?) and Case 2—=x (15—7, 5) and either Case 1 or Case 2 is true,

Lxe(Z, UG ).
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