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Solution: Quiz 4

(a) (7 Points) Find the solution set for A that satisfies

A% — 54 < 4
A—9 — 9—A

(b) (3 Points) Use (a) to find the solution set for x that satisfies

xt — 5z 4
2-9 — 9-—z2
Solution:
(a) First note that AZ:%A < g_iA is equivalent to Aii%A — g_iA < 0 and
A*—54 4 A2—5A+ 4 (A-1)(A-4)
A-9 9-A  A-9 A-9 A-9
That is, this inequality can be written in the form of
(A-1)(A—-4) 0
A-9 -

By setting (A—1)(A—4) = 0and A—9 = 0, we consider the intervals divided by A =1,4,9
as follows.

x € (—o0,1) z € (1,4) x € (4,9) x € (9,00)

D [ R =[O =0 [ O FP ="

Note that we consider inequality with “<” and so the points A = 1,4 have to be included in
the solution set, but the point A = 9 cannot be included since it would make denominator
zero. Hence, from the table, the solution set for A is (—oo, 1] U [4,9). |

From (a), we can set A = 2 to obtain the inequality in (b). That is, using (a) gives
4 k.2 2 _ 2 _
x* —bx < 4 o (z®—1)(z* —4)
z2—9 T 9—2? x2 -9

<0

That is,
(@ =D’ —4) _ (@+@-DE+2@-2) _ 0
22 -9 (x + 3)(x — 3) -
By setting (x+1)(z —1)(z+2)(x —2) = 0 and (z+3)(x — 3) = 0, we consider the intervals
divided by A = —-3,—2,—1,1,2,3 as follows.

€ (—00,—3) | z€(=3,-2) | x€(-2,-1) z € (—1,1) z € (1,2) z € (2,3) z € (3,00)
(24+2)(z+1)(x—1)(x—2) == OEEE) | EEE) | EEOE) | MEEE) [ EEE | HEEIE)
(@+3)(@=3) (=) (=) (£)(=) H)(=) (H)(=) (H)(=) (H)(=) (H) ()
(+) =) (+) =) (+) =) (+)
Note that we consider inequality with “<” and so the points x = —2,—1,1,2 have to be in-
cluded in the solution set, but the points x = —3,3 cannot be included since they would make

denominator zero. Hence, from the table, the solution set for x is (-3, —-2]U[-1,1]U[2,3). W
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