Name: Date:

Math 10 Enriched: Section 5.5 Solving and Graphing Systems of Inequalites

1. Solve each inequality using a number line. Remember to check for extraneous roots and asymptotes:

a) v2x-1<9 b) 3v3x—-1<12

c) V2X+7-9>0 d) =7+94v2X+3>9

e) 242X +3 > X+3 f) V8X+5 </2X+2
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g)§>—3 h) ——<2
X

i) 3)(_4<7 j)i<x+8
X+4 X+3

03 oa ) <x47
4x—1 X+2
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m) VX+2>X

n) vx+2 < !

X+2

0) VX+2< X

X+2

p) VAX—12 </2x+12

q) V-3X—VX+4>0
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2. Solve each inequality. Check for extraneous roots. Draw your solution on a number line:

a) [x+3|+|x—6|<16

b) [2X+1|+[3x—5| <18

o) [2x+3|+[3x -8 >15

d) \x+3\+\5—x\<16

e) [2x+1|+[4—3x|>18

f) |2X+3|+[4-3x|> 15
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8 12 6
g) —+——<3 h) ——+ > -1
X=3 Xx+1 X=6 2x-1

3. Solve the following inequality. Draw your solution on a number line: |X + 1| -2= —|X—3| +2
- . . . 4

4. Solve the following inequality. Draw your solution on a number line: + <X-=-2

X+3 2x-4

o . . . 5

5. Solve the following inequality. Draw your solution on a number line: 2X —2— < _E

X
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6. What are all values of “x” that satisfy the inequality? vVX* —=3X+2 < X+3 aus

7. What is the ordered triple of positive integers (a,b,c) with “a” as small as possible, for which |ax + b| <Cis

. -10
equivalent to T <x<£1?

2
X —tx-2
8. What are all values of “t” for which the inequality is satisfied for all real values of “x"? - > -1 oms
X" —3x+4
. . L C k 1
9. Challenge: Prove that following statement is true for any positive integer “n”: > ————— < — wamcuemn
=k +k"+1 2
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1. Solve the inequality:. (3 marks)
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Solve for xi 4 + |2x + 3| < 5.

OI UNE TOUr Circes: —

2-5. What are all values of x that satisfy Ve —x+2<x+3

4-4.  What is the ordered triple of positive integers (a, b, c), with 2 as small
as possible, for which |ax + b| < cis equivalent to -¥ < x 5 17

6-6. What are all values of ¢ for which the inequality
Petx-2
Bl % o
P-3x+4
is satisfied for all real values of 27

1
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Problem 6-6

Since f(x) = x*—3x+4 has a negative discriminant, f
doesn't change sign. In fact, f is always positive, so if
we multiply by f, we do not change the direction of
the inequality. Thus, ¥ —tx—2 > -x*+ 3x—4. Collecting
terms, we see that 2 —(t+3)x+2 > 0. This condition
is true for all real values of x whenever the discimin-
ant of the left side is a negarive number. Finally,

(«¢=3)2=16 < 0 e 46T < D e [-7 < t < 1].
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3-6. What are all real values of p for which the inequality
< w < 2

¥ -xs+1
is satisfied by all real values of x7

-3

Problem 3-6

Method I: Since f(x) = x*-x+1 has a negative dis-
criminant, its graph will not cross the x-axis. Since
f{0) is 1, f is positive, so we may multiply through by
f to get the equivalent inequality “3xle3x-3 <
x+px-2 < x*-2x+2. The left-hand inequality is
equivalent to 4+ (p=3)x+1 > 0. The right-hand
inequality is equivalent to x? - {p+2)x+4 > 0. These
two inegualities hold for all real x if and only if the
discriminants of both quadratics are negative; that is,
if (p-3)2-16 < 0 and (p+2)%~16 < 0. Equivalently,
|[p-3| < 4 and [p+2| < 4. Combine the inequali-
ties =1 < p < Tand -6 < p < 2 to get the result

-l<p<2]

Method 11: This solution s Method [, but we won't
use the dicriminant. Since x%—x+1 = {x—%)z"%. fix)
> 0. Next,y = 4+ (p-3)x+1 is a parabola with its
vertex 4 minimum at x = 1&‘ Thus, 412+{p-3]x+i
> Dor (p-3)*-16 < 0. The minimum point of y =
:rz-b+l]x+4 isarx = %z and ifx‘z-(p+2]x+4 =
0, then (p+2)2-16 < 0.
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