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Solution: Quiz 5

1. Find the solution set for
x− x2

5− x
≤

∣∣∣∣ 3

5− x
−

∣∣∣∣ 3

x− 5

∣∣∣∣∣∣∣∣ .
Solution:

Notice that
∣∣∣ 3
x−9

∣∣∣ = 3
|x−9| and |x − 9| =

{
−(x− 5), x− 5 < 0 ⇔ x < 5

x− 5, x− 5 ≥ 0 ⇔ x ≥ 5
, We will consider 2

cases for x: (I) x ≥ 5 and (II) x < 5.
(I) For x ≥ 5, |x− 5| = x− 5 and |5− x| = −(5− x) = x− 5

x− x2

5− x
≤

∣∣∣∣ 3

5− x
−

∣∣∣∣ 3

x− 5

∣∣∣∣∣∣∣∣ = ∣∣∣∣ 3

5− x
− 3

x− 5

∣∣∣∣ = ∣∣∣∣ 3

5− x
+

3

5− x

∣∣∣∣ = ∣∣∣∣ 6

5− x

∣∣∣∣ = 6

x− 5

x− x2

5− x
≤ 6

x− 5

x2 − x

x− 5
− 6

x− 5
≤ 0

x2 − x− 6

x− 5
≤ 0

(x+ 2)(x− 3)

x− 5
≤ 0

we consider x = −2, 3, 5 to subdivide the intervals.

x ∈ (−∞,−2) x ∈ (−2, 3) x ∈ (3, 5) (5,∞)
(x2)(x−3)

x−5
(−)(−)
(−) = (−) (+)(−)

(−) = (+) (+)(+)
(−) = (−) (+)(+)

(+) = (+)

That is, the solution set in this case is {(−∞,−2] ∪ [3, 5)} ∩ (5,∞) = ∅.
(II) For x < 5, |x− 5| = −(x− 5) = 5− x and |5− x| = (5− x)

x− x2

5− x
≤

∣∣∣∣ 3

5− x
−

∣∣∣∣ 3

x− 5

∣∣∣∣∣∣∣∣ = ∣∣∣∣ 3

5− x
− 3

5− x

∣∣∣∣ = 0

−x(x− 1)

5− x
≤ 0 ⇒ x(x− 1)

x− 5
≤ 0

we consider x = 0, 1, 5 to subdivide the intervals.

x ∈ (−∞, 0) x ∈ (0, 1) x ∈ (1, 5) (5,∞)
(x)(x−1)

x−5
(−)(−)
(−) = (−) (+)(−)

(−) = (+) (+)(+)
(−) = (−) (+)(+)

(+) = (+)

That is, the solution set in this case is {(−∞, 0] ∪ [1, 5)} ∩ (−∞, 5) = (−∞, 0] ∪ [1, 5).

From (I) and (II), the solution set is ∅ ∪ (−∞, 0] ∪ [1, 5) = (−∞, 0] ∪ [1, 5).
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