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The quotient can change sign only when the
numerator is 0 or the denominator is 0. The
numerator is 0 when 7 = 4. The denominator is 0
when 7= 1. Note that 4 is a solution of the
original inequality. but 1 is not.
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Inregion A. let7=0:

0
——=4>0.
0-
Inregion B. let7=2:
224 heo.
2-1
Inregion C. letr=5:
5-3 1

=—>0.

4

The given inequality is true in regions A and C.
so the solution is (—0. 1) or [4, ).
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30.

z+6
z+4

>1

Solve the corresponding equation is

I+6 z
—=1=
+4

I+6 z+4
44 z+4

Therefore. the function has no solutions. The
denominator is zero when z =—4. Note that —4 is
not a solution of the original inequality.
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Test a number from each region in the original
inequality.

Inregion A. letz=—6.

—6+6

—6+4

Inregion B, letz=0.

0+6 3
—==>
0+4 2
The numbers in region B satisfy the inequality.
so the solution is (— 4. «).

=0<1
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a=2

31. <-1
a-5
Solve the corresponding equation.
a=2 1
a-=5
222120
-5

The numerator is 0 when a = % The

denominator is 0 when @ = 5. Note that % and 5
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are not solutions of the original inequality.
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Inregion A, leta =0:

Inregion B, let a =4:

4-2 2
——=—=-2<-1.
4-5 -1

Inregion C. let @ = 10:
10-2 8
——=—>-1.
10-5 5

The solution is (% B 5) .
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3k 3
Solve the corresponding equation
11
k-5 3
L 1,
3k-5 3

31165
3Gk-3) 3(3k-5)
3-Gk-5
33k-3)

3-3k+5_,
33k-3)

8-3k

33k-5)

. 8
The numerator is zero when & = 3 The
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denominator is zero when & = % . Note that g
5 . .

and 3 are not solutions of the original

inequality.
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Test a number from each region in the original

inequality.
Inregion A, let k= 0.
1 1 1
Ze=
300-5 5 3
Inregion B. letk=2.
1 1

=1>
32)-5 3
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Inregion C. letk=3.
1 1 1
=—<=
33)-5 4 3
The numbers in regions A and C satisfy the

. . A 5
inequality. so the solution is (m 3) or

)
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1 1
33 ——<=

p-2 3
Solve the corresponding equation.
L1
-2 3
1 1
———=0
p-2 3
3-»-2)
3(p-2)
3-p+2
3(p-2)
S-p _
3(p-2)

The numerator is 0 when p = 5. The denominator
is 0 when p = 2. Note that 2 and 5 are not
solutions of the original inequality.
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0-2 2 3
. 1 1
Inregion B.letp=3: ——=1>—.
3-2 3
. 1 1 1
Inregion C.letp=6: ——=—<—.
6-2 4 3

The solution is (—=, 2) or (5. ).
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34.

7 .1

k+2 k+2
Solve the corresponding equation.
7t
k+2 k+2
A
k+2 k+2
6
L E—,
k+2

Therefore. the numerator is never zero. but the
denominator is zero when £+ 2 =0 or

k=-2. but the inequality is undefined when
k=-2.
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|
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Test a number from each region in the original
inequality.
For region A, let k=-3.

7

=-7 and
-3+2 -3+2
Since —7 = —1. -3 is not a solution of the
inequality.
For region B, let £ =0.
7 7 1
and

-1

1

0+2 2 0+2 2
LT . . .

Since 3 > 3 0 is a solution of the inequality.

The numbers from region B satisfy the
inequality. so the solution is
(=2.0).
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35.

5 12

el pel
Solve the corresponding equation.
512
P+l pel
512
el pl
-7
Sl

The numerator is never 0. The denominator is 0
when p =—1. Therefore. in this case, we separate
the number line into only two regions.
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|
|
|
i

-4 -3 -2 —p 0 1
|
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Inregion A. letp =-2:
S _
2+1
12 —_12
-2+1
-5>-12
Inregion B. letp =0:
S _
0+1
12 =12
0+1
12>5
Therefore, the given inequality is true in region
A. The only endpoint. —1. is not included
because the symbol is “>.” Therefore. the
solution is (-0, —1).

=5
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4

>0

X
Solve the corresponding equation.

.'(2—47

0

x
2-4=0 or x=0
(x=2)(x+2)=0 or x=0

x=2=0 or x+2=0 or x=0

x=2 or x=-2 or x=0

Note that —2. 0 and 2 are not solutions of the
original inequality.
|

|
A i
M

4—3—?—1l:ﬁ1é:34
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Inregion A, letx =3,

-3’

Inregion B, let x =—1:
(=D’-4 1-4
O T4
Inregion C. letx
12-4

3>0.

1:

-3<0.

11
Inregion D. letx =3:
32-4 9-4 5
=——==>0.
3 3 3
The solution is (-2, 0) or (2. ).
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=69
X

Solve the corresponding equation.
2 -x-6 _o
X

2—x-6=0 or x=0
(x=3)(x+2)=0 or x=0
x-3=0 or x+2=0 or x=0

x=3 or x=-2 or x=0
Note that —2. 0 and 3 are not solutions of the
original inequality.
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Inregion A. letx =-3:

(3’ —(3)-6 9+3-6
-3 N

Inregion B. letx =-1:

D> —(-D-6_1+1-6 _—4
-1 -1 -1

Inregion C. letx=1:

=-2<0.

=4>0

In region D, let x = 4:

4’-4-6_16-10_6_3
4 4 4 2

The solution is (—=. =2) or (0. 3).

>0.
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38.

a.

When x>-4=x+4>0.let x=0.
0+4=4>0 is positive. Therefore x+4is
positive when x> —4.

When x<—-4=x+4<0. x+4 is
negative. Let x= —5+4=-1<0.

When x >—4 . the quantity x+4 is
positive, so you don’t change the direction
of the inequality. When x < —4, x +4is
negative, so you must change the direction
of the inequality sign.

Answers vary, but you must consider two
separate cases (x >—4 and x <—4) and
solve the inequality in each case.




image27.png
2
39. To solve w < 0. break the inequality
X7 —4x+4

into two inequalities 2x2+x-1<0 and
x2—4x+4<0. Graph the equations
)’:212+x—1 and )’:12—4x+4.Emer
these equations as y; and v, . and use
-3 <x<3and-2 <y <2.Onthe CALC menu,
use “zero™ to find the x-values where the graphs

cross the x-axis. These values for y; arex=-1
and x The graph of y; is below the x-axis

to the right of —1 and to the left of .5. The graph
of y, is never below the x-axis. The solution of

the inequality is [-1. .5].

2ere
#=1.9999852 |v=0
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3 3% 4+5v-20

40. To solve \’27 >3 rewrite the

x°=7
inequality with 0 on one side.
x*-3%45v-29

3>0
-7
¥ -3x? +5x-29-3(x2 - 7)
T E—
x°=7
=32 45 -29-3x2 21
27>0
x =7
¥ —6x?+5x-8
— Qa0
x° =7

Now break the inequality into two inequalities:

¥ —6x2+5x-8>0 and x2-7>0. Graph the
equations y = ¥*—6x% +5v-8 and y= -7,
Enter these equations as y; and v, . and use —6

<x<6and-25 <y <10. On the CALC menu.
use “zero” or “root” to find the x-values where
the graphs cross the x-axis. The value for v; is

X =5.3445. The graph of y, is above the x-axis
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to the right of 5.3445. The values for y, are

x=-2.6458 and x = 2.6458. The graph of y, is
above the y-axis to the left of —2.6458 and to the
right of 2.6458. The solution of the inequality is.

(—V7.47) or (5.3445. 0).

2ero
Hez.guErELs lv=o
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41.

P=2x-12x-32

The company makes a profit when
207 -120-32>0.

Solve the corresponding equation.
2¢%-12v-32=0

2(x* - 6x-16) =
(x+2)(x-8)=0=x=-2 or x=8
The test regions are A (<o, —2). B(-2.8). and

C(S. ). Region 4 makes no sense in this
context, so we ignore this. Test a number from
regions B and C in the original inequality.

For region B, let x = 0.

2(0)% -12(0)-32=-32<0

For region C. let x = 10.

2(10)? ~12(10)-32=48>0

The numbers in region C satisfy the inequality.
The company makes a profit when the amount
spent on advertising in hundreds of thousands of
dollars is in the interval (8. ==).
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42. P=4r"-30r+14
‘We want to find the values of 7 for which
P >0, that is, we must solve the inequality

412 =30 +14>0.
Solve the corresponding equation.

42 -30r+14=0
2(27 - 151+7)=0

1
(214)(:4):0#1:5 or =7
‘We only consider positive values of 7 because
f represents time (in months). The test regions

are 4(0,%). B(3.7). and € (7. ).

Inregion A, let 1= i

2
4(1) 730(1]”4 =20
4 4 4
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In region B, let 7= 3:

4(3)7 —30(3)+14=—40<0.
In region C. let 7= 10:

4(10)* =30(10) +14=114>0..
The solution is (0 2) r (7. e0).

The investor makes a profit between 7= 0 and
t= % month and after 7 months.
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43. P=x?+300x-18.000
The complex makes a profit when
x% +300x 18,000 > 0.
Solve the corresponding equation.
0=x%+300x-18.000

—300++/(300)% — 4(1)\ 000)
20
x=51.25 or x=-351.25
‘We only consider positive values of x because
x represents the number of apartments rented.

The test regions are 4(0. 52) and B(52. 200).
Inregion A. letx=1:

(1)* +300(1)~18.000 = ~17.699 < 0..

In region B, let x =100:

(100)* +300(100) ~ 18.000 = 22,000 > 0.

The complex makes a profit when the number of
units rented is between 52 and 200, inclusive. or
when x is in the interval [52. 200].





image34.png
44 ¥ +5r-530>0
Use a graphing calculator to solve

X2 +5x-530=0

Zere
H=Z0.BETOPZ V=0

[0. 30] by [-10. 10]
The graph lies above the x-axis for x > 20.657.
Thus, the salesman needs to make 21 pitches or
more to earn a profit.
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25. Tosolve x> —2x2 —5x+722x+1. graph

=2 -2v%—5x+7 and y, =2x+1 inthe
window [-5. 5] by[-10. 10]. On the CALC
menu. use “intersect” to find the x-values where
the graphs intersect. These values are

X =-2.2635.x=.7556 and x = 3.5079. The
graph of y; is above the graph of y, for
[2.2635. .7556] or [3.5079. ).

Intérsection Intérsection
HItE.ZEIEHZ [v=-3.E27086
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Intérsection
HI3.E078028 [V=B.015B05E
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26. Tosolve x* —6x% +2v% <5x-2. graph

= x*—6x% +22% and ¥y =5x-2 inthe
window [-2. 8] by[-100. 100]. On the CALC
menu. use “intersect” to find the x-values where
the graphs intersect. These values are
x=.3936 and x = 5.7935. The graph of y; is
below the graph of y; for (.3936. 5.7935). so the
solution is (.3936, 5.7935).

Intersection Intersection
H=.383E0EET Y=-.0320158 | |H=E.7O4GEE Y=26.06733E
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. Tosolve 2x* +3x% < 2x% +4x -2, graph

v =2x* 4327 and v, =2x2 +4x -2 inthe
window [-2. 2] by[-5. 5]. On the CALC menu,
use “intersect” to find the x-values where the
graphs intersect. These values are x =.5 and

x =.8393. The graph of y; is below the graph of
¥ to the right of .5 and to the left of .8393. The
solution of the inequality is (.5..8393).

Intersection
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28. Tosolve x° +5x%>4x% —3x% -2, graph
vy =2 +5x* and y, =4x% -32% -2 inthe
window [-8. 4] by[-1600. 400]. There is clearly
one intersection near x = —6. On the CALC
menu. use “intersect” to find this value.
x =-5.783152. Next, change the window to
[-2. 2] by [-5. 5] to examine the behavior of the
graphs near the origin. From this view. it is clear
that the graphs do not intersect, and y; is below
the graph of y, The graph of y; is above the
graph of y, for (-5.78315. =).
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