Chapter 4 Matrices and Determinants

Ex 4.9

Answer 1le.
Consider a quadratic inequality 3x% — 2x + 5 = 0. This ineruality consists of only one

variable x.
Thus, 3x2 - 2x + 5= 0z an example for quadratic inequality in one variable.

Lnother example is y = x4 4x — 8. This quadratic inequality consists of two variable

x and y.
Thus, ¥ = x°+ 4x — 8 is an example for quadratic inequality in two variables.

Answer 1gp.
Stepl Graphy = x° + 2x — 8 For this, substitute some values for x, say, —1 and find the

corresponding values for v
(—1)"+ 2(-1) -8

y =
=1-2-5
= -8
Crganize the results in a table.
x =S| =4 | =-3|-2(-1]0 |1 3
y=x42x-8|7 |0 |-5|-8|-%|-8|-5|0]7

Flot these points and join them using a stooth curve. Since the inequality 18 > use

a dashed line to draw the curve.
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Step 2 Test a point inside the parabola, say, (=1, 4).
y » x*+2x-8

4 % (-1 +2(-1)- 8
7

4>1-2-8

4 » -9 v

Thus, (-1, 4) 15 a solution of the inequality.

Step 3 Shade the region inside the parabola
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Answer 2gp.
Consider the inequality y < 2x* —3x+1

Need to sketch the graph of inequality.
Stepl:

Graph the parabola v = 2x* —3x+1.
Because the inequality symbol <, make the parabola solid.

Stepl:
Test a point inside a parabola, such as(1,2).
y= 2x* —3x+1
222(1) -3(1)+1
2=2-3+1
2=0
0=1
This 1s false.

So(1.2)1s not a solution of the inequality.



Step3:

shade the region outside the parabola, because []__.2] 15 not a solution.

The graph of the inequality ¥ < 2x" —3x +1is as follows:

The following diagram contains the graph of the inequality vy <2x’ —3x+1

X

Answer 3e.

Take apoint inside the parabola, say, (2, 1) and check whether 1t satisfies the inequality.
¥ P+ dx+3

(2 +4(2) +3

44+ 8+ 3

15 *

[Ao=2 -2 10

0
0
0

I,

Thus, (2, 07 15 not a solution to the tnequality. Thus, shading should be 1n the portion not
containing thiz point. Also, since = 18 the inequality used, a solid curve should be used.

This matches with graph in choice €.

Answer 3gp.

Stepd Graphy = —xtdx+ 2
For thiz, substitute some values for x, say, 0 and find the corresponding wvalues for

¥
y o= —(0) +4(0)+ 2
=2

COrganize the results in a table.

x ~1(0|2(4]5
y=-—x+4x+2 -3 |2|6|2]|-3




use a dashed line to draw the curve.
A

Plot these points and join them using a smooth curve, Since < 1z the inequality,
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Step 2 Test a point inside the parabola, say, (1, 1).
¥y oo -—r+4x+2

L= (1) +4(1)+2
R
1«3
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Thus, (1, 1) 15 a solution of the inequality.

Step 3 Shade the region inside the parabola, which contains the test point.
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Answer 4gp.

Consider the quadratic inequalities
y= x
y<—x+5
Need to sketch the graph of the inequalities.

Stepl:

Graph y = x".
The graph is the green region inside and including the parabola y = x* .

Step2:

Graphy < —x" +5.
The graph is the red region inside but not including the parabola y = —x* +3

Step3:

Identify the mixed red and green region where the two graphs overlap.
This region 1s the graph of the system.
The graph of the system 1s as follows:




Answer 5e.

Take a point inside the parabola, say, (2, 0) and check whether it satisfies the inequality.
y < x4+ 4dx+3

0 & (27 +4(2)+3

0 k41843
0 <15  x

Thus, (2, 07 15 not a solution to the tnequality. Thus, shading should be 1n the portion not
containing this point. Also, since the inequality 15 < a dashed curve should be used. This
tatches with graph in choice A

Answer 5gp.

First, we can solve the inequality using a table.

Eewrite the inequality such that the right side of the inequality 15 0. For this, subtract 3
from both the sides.

Pxi42x—3 = 3-3
2+ 2x—3 =20

substitute some walues for x and find the corresponding walues of ¥, Organize the results
in atable

x —2|-1825-1] 0 |0825 |1
Pxtx -3 1 0 3|3 0o |1

From the table, we can see that 2x° + 2x — 2 = 0 when x takes the values greater than or
equal to —1.825 and less than or equal to 0825,

Therefore, the solution of the inequality 15 —=1.820 = x = 08253,

Iow, we can solve the tnequality using a graph.

The solution to the given inequality consists of the x-walues for which the graph of
Y= 2x% + 2x — 3 lies on or below the x-axis,

Find the x-intercepts by substituting 0 for y.
0=2x"+2x-3

The abowe equation 13 in standard form. The solutions of a quadratic equation of the form

B N
arr+bx+e=0are x = 6 & gl s

= ,where @, &, ¢ are real numbers and a = 0.

e

Substitute 2 fora, 2 for &, and =3 for ¢ in the formula.

_2E (2 43
2(2)




Ewaluate.

o+ f4 424
4
o +.28

4
—2 £53
-
m 0820 or —1.825

wketch a parabola that opens up and has 0,825 and —1.525 as x-intercepts.

y=2x'+2x-3

(~1.825, 0)

(0.825, 07 %
= ] B . -
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The graph lies on or below the x-asis to the right of x = —1.825 and to the left of
x=0.820

y=2x'+2x-3
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Thus. the solution 1z —1.825 = x <0825,



Answer 6gp.
Consider the number of teams T that have participated in a robot — building competition
can be modeled by T(:c) =751 —164x+350 ; 0=x<9

Where x 1s the number of years since 1992
Need to determine 1n what years at least 200 teams participated in the robot building
competition.
We need to solve T(x} =200
7.51x* —16.4x+35.0= 200
751x" —16.4x—165=0  Subtract 200 from each side

Letus graph y =7.51x" —16.4x—165 and check where the graph cuts x-axis.
The following diagram contains the graph of the equation y=7.51x" —16.4x—165 on the
domain [U,Q] i

T y=751x"-16 4x—165

2eF G
H=E BOREEZE Y=o

Clearly, the graph lies above x-axis when 59 <x <9
Therefore there were at least 200 teams participating in the year 1998 to 2001 .

Answer 7e.

Stepl Graphy = 4x?
For thiz, substitute some walues for x, say, —1 and find the corresponding values
tory.

Y

(-1 +7(-1) +12
—1-T7+12
= 4

Organize the results 1n atable.
x -1|-2|-3|-4|-5|-6
y=x4+Tx+12|6 | 2|00 |26




Plot theze points and join them using a smooth curve. Since 2 13 the inequality,
draw the curve with a sold line.

2. 16)

Step 2 Test a point inside the parabola, say, (1, B).
y = 45

? 2
8= 4[1)
8

[\
<,

Thus, (1, 8) 15 a solution of the inequality.

Step 3 Shade the region inside the parabola since it contains the test point

Y=




Answer 7gp.

Write the equation that corresponds to the original inequality.
2x% —Tx =4

Eewrite the equation such that the right side 15 0. For this, subtract 4 from both the sides.
2xt-Tx—4 = 4-4
2xf—Tx—4 =10

Factor the abowe equation. The solutions of a quadratic equation of the form

bt B -4
arf +bx+e=0are x = 5 e . where @, &, ¢ are real numbers and a = 0.
@

Substitute 2 for g, =7 for &, and =4 for ¢ 1n the formula.

T - 42) ()
2(2)

Ewvaluate.
BET ]
= ——
=
S

16 -2
= — ar —
4 4
=4 or —0.5

The numbers 4 and —0.5 are the critical x-values of 2x% — Tx > 4. Plot these points on a
number line. Use open dots as these points do not satisfy the inequality.
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The critical x-values partition the number line into three intervals. Test an x-walue 1n each
interval to see if it satisfies the inequality.

x |[228=T7x » 4
-2 22 =4
0#4
3 15 =4

“We can see that the inequality 15 satisfied in the intervals x <05 orx = 4.

0D 1 2 3 4 5 B

=

Thus. the solutton iz x < 05 orx = 4.



Answer 9e.

Stepl Graphy = x°+ 5z
For this, substitute some values for x, say, 1 and find the corresponding wvalues for

F.

y = (1) +50)
=145
=6

Organize the results in a table.
x 1{0|=2]|=-5]-6
y=x+5x|6|0|-6|0 |6

Flot these points and join them using a smooth curve. Since the mnequality 18 =
usze a sold line to draw the curve.
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Step 2 Test apoint inside the parabola, say, (-2, =2).

¥ = x4 5x

7
=2 = (=3)" +5(-3)
2= -6 b4

Thus, (=3, =27 15 not a solution of the inequality.

Step 3 Shade the region outside the parabola since (=3, —2).15 not a solution of the
inequality.
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Answer 1l1le.

Stepl Graphy = X+ T+ 12
For this, substitute some values for x, say, —1 and find the corresponding values

for .

y = 4=
= 4(1)
= 4

Organize the results in a table.
x -2 -1({0]1]2
y=4x 16| 4 |0 |4 |16




Flot these points and join them using a smooth curve. Since = 15 the tnequality

used, draw the curve with a dashed line.
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Step 2 Test a point inside the parabola, say, (-3, &)
y o= x4 Tx+12

65 (-3 +7(-3 +12

9—-21+12
o= 0 v’

W

Thus, (=3, 6 15 a solution of the inequality.

Step 3 Shade the region inside the parabola since it contains the test point.
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Answer 12e.

Consider the inequality v < —x" +3x+10
Need to sketch the graph of inequality.
Stepl:

Graph the parabolay £ —x” +3x+10.
Because the inequality symbol = make the parabola solid.

Stepl:

Test a point inside a parabola, such as (], 2) .
yE—xt 43410
22 (1) +3(1)+10
2=-1+3+10

2<12
This 1s true.
50{1,2) 15 a solution of the inequality.

Step3:
shade the region inside the parabola, because []._.2] 15 a solution.

The graph of the inequality y £ —x" +3x+10is as follows:

The following diagram contains the graph of the mequality
y<—x"4+3x+10

EEIJL-]'I

16




Answer 13e.

Stepl Graphy = 2x% + 5x — 7.
For thiz, substitute some values for x, say, 0 and find the corresponding walues for

W
y = 2(0Y +5(0) -7
= 0+0-7
= -7

Organize the results 1n a table.
x 10 |=2|-=2|-4
y =22 45x-TF |07 |-9|4]| 5

FPlot these points and join them using a smooth curve. Since 2 13 the inequality,
uze a sold line to draw the curve.
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Step 2 Test a point inside the parabola, say, (-2, —6).
¥y 24+ 5x-7

"
—6 2 2(-2)" +5(-2) -7
6= -9 -

Thus, (-2, —6) 12 a selution of the thequality.



Step 3 Shade the region inside the parabola since it contains the test point
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Answer 14e.

Consider the inequality v = —2x* + 9x— 4
Need to sketch the graph of inequality.
Stepl:

Graph the parabola y = —2x" +9x—4 .
Because the inequality symbol = make the parabola solid.

Step2:

Test a point inside a parabola, such as(L Z:II .
y=-2x' +9x—4
22-2(1) +9(1)-4
2>-249-4

2>3
This 1s FALSE.

50{1,2) 15 not a solution of the mequality.



Step3:

Shade the region outside the parabola, because (1,2) is not a solution.

The graph of the inequality ¥ = —2x" +9x — 4 is as follows:

The following diagram contains the graph of the inequality

y=-2x"+9x—4

Answer 15e.

Stepl Graphy = dx? —3x - 5.
For thiz, substitute some values for x, say, —1 and find the corresponding values

tor v,

y = 4(-1) = 3(-1) -5
= 4(1)+3-5
=2

iDrganize the results in a table.
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FPlot theze points and join them using a smooth curve. Since = 13 the inequality,
use a dashed line to draw the curve.
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Step 2 Test apoint inside the parabola, say, (3, 2).
y < dxt—3x-5

2 % (3} -3(H-5

5 ho_o_5
2o =5 Fal:ze

Thus, (3, 2) 15 not a solution of the tnequality.

Step 3 Shade the region outside the parabola since it does not contain the test point.
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Answer 16e.

Consider the inequality y = 0.1x* —x+1.2
Need to sketch the graph of inequality.
Stepl:

Graph the parabolay > 0.1x* —x+1.2_
Because the mnequality symbol > make the parabola line.

Step2:

Test a point 1nside a parabola, such as(L 2).
y=01x"—x+12
2>0.1(1) —(1)+12
2>01-1+12

2=03
This 1s true.
So{l,l} 15 a solution of the inequality.

Step3:
sShade the region inside the parabola, because (1, 2}1s a solution.
The graph of the inequality y = 0.1x" —x+1.2 is as follows:

The following diagram contains the graph of the inequality
yp>0.1x" —x+12
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Answer 17e.
Stepl Graph y = —%xj +3x+ 1

For this, substitute some walues for x, say, —1 and find the corresponding values
for v

yo= =S +3(-1) +1

— 341

WD ] s 1w | e

Organize the results 10 a table.

x -1 (0] 1|23
y:—%xj+3x+l = 1 b 4
3 3 20 3

Plot these points and join them using a smooth curve. Since = is the inequality,
usze a solid line to draw the curve.

2
yp=—=x'+3x+1




Step 2 Test a point inside the parabola, say, (2, 1),

2
y = —§x2+3x+1
?
15—%@f+3@)+1
?
1224641
3
1 = E v
3

Thus, (2, 1118 a solution of the inequality.

Step 3 Shade the region inside the parabola since it contains the test point
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Answer 18e.
Consider the function v = x* +2 and graph

¥

4

il

In the given graph of the inequality ¥ = x" +2 the graph of the equation ¥ =x" +2 is not
included.

Hence the error in the graph 1s that. 1t did not include the boundary.

The following diagram contains the graph of the inequality y = x> +2 .
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Answer 19e.
The error 15 that the shading 12 to be done inside the parabola instead of outside.

Stepl Graphy = 2 +2
Substitute some value for x, say, 0 and find the corresponding wvalue of y

y = (0F+2
=02
Organize the results in atable.

x —2(-1]01
y=x+2|6 |3 |2][3]|6

Plot these points and join them using a smooth curve. Since = is the inequality,
draw a solid curve.

Y=

3

6 -5 4 3 2 - 1 2 3 4 5 6

Step 2 Test a point inside the parabola, say, (1, &)
6= x°+2

[ -2

(1) +2

&
6= 3 v

Thus, (=2, =6} 1z a solution of the tnequality.



Srep 3 Shade the region inside the parabela since it contains the test point.
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Answer 20e.
Consider the quadratic inequalities
y=2xt
y<—x +1
Need to sketch the graph of the inequalities.

Stepl:

Graph y = 2x"

The graph is the green region inside and including the parabola y = 2x* .
Step2:

Graph y < —x" +1

The graph is the red region inside but not including the parabola y=—x"+1
Step3:

Identify the mixed red and green region where the two graphs overlap.

This region i1s the graph of the system.
The graph of the system 1s as follows:

Y=

0| 8 | & | -4




Answer 21e.

Step ! Graphy = —5x%. For this, first graphy = 52,
substitute some value for x, say, 1 and find the corresponding value of v

y = -501y
- _5

Crganize the results in a table.
X -2 =101 2
y = —5x | =20 |5 |0 |=5|-20

Plot these points and join thetn using a smooth curve, Since = 13 the inequality,
draw a dashed curve.

AYy

'IF':_‘

.'f -10 | =
H 1k 111.. o
i Bl v
! i
{-2, -Z'LHJ; 20 *llll =20)
; .25 1
4 Y A
Test a point inside the parabola, say, (1, -107.
y = —5x°
?
~10 » =5{1)
~10 » -5 h:§

Thus, (1, =10} 12 not a selution of the inequality.



shade the region outside the parabola since the test point 15 not a solution of the
inequality.

Step 2 Graph y = 3x% -2,

p >3

Y=

A




STEP 32 Identify the purple region where the two graphs intersect. This region 1z the
graph of the system.

Answer 22e.
Consider the quadratic imequalities
yzx'—4
y<-2x"+Tx+4
Need to sketch the graph of the inequalities.

Stepl:

Graphy=x’ -4
The graph is the green region inside and including the parabola y=x* —4 .



et

et at et

The graph is the red region inside and including the parabola y =—2x" + Tx+4

Identify the mixed red and green region where the two graphs overlap.

This region 1s the graph of the system.
The graph of the system is as follows:

Graphy £ -2x* +Tx+4

Step2:

Step3:

.
ﬂ.

K,
e

[
[ e P
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& =
T

-10

% +dx -4

substitute some value for x, say, 0 and find the corresponding walue for v

Stepl Graph y = — x* 4+ 4x — 4. For this, first graph y
y = —(0P+4(0)-4

Answer 23e.

- -4

y=—x+dx—4|-4|-1]|0]|-1|-4

Organize the results in a table.




Plot these points and join them using a smooth curve, Since the inequality 15 =
uze a solid line to draw the curve,

A ¥

Test a point tnside the parabola, say, (2, =)
yE-x+dx-4

2
4= —(2) +4(2) -4
4 = Q v

Thus, (2, —4) 1z a solution of the inequality.

=hade the region inside the parabola since the test point 15 a solution of the

inequality.
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STEP 2 Graphy < 2x° +x — 8.

STEP 3 Identify the purple region where the two graphs intersect. This region 15 the
graph of the system.

Answer 24e.
Consider the quadratic mmequalities
Y= 3x? +3x-5
¥ <—x" +5x+10
Need to sketch the graph of the inequalities.
Stepl:

Graph y > 3x" +3x-5
The graph is the green region inside but not including the parabola y = 3x* +3x—5.



Step2

Graph y < —x* +5x+10

The graph 1s the red region inside but not including the parabola

Step3:

Identify the mixed red and green region where the two graphs overlap.

This region 1s the graph of the system.
The graph of the system 1s as follows:
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Answer 25e.

=35 -6

substitute some value for x, say, 0 and find the corresponding value for v

y={0)-3(0)-6

Stepl Graph y = x° — 3x — 6. For this, first graphy
= -6

Organize the results in a table.

y=xr-3x-6|-2|-6|-8|-8|-6




Plot these points and join them using a smooth curve. Since = 13 the inequality,
draw a solid curve.

_— ok
B o B O k)

Pl

Test a point inside the parabola, say, (2, =)
y=xi-3x-6

Thus, {2, =) 15 a solution of the tnequality.

mhade the region inside the parabola since the test point 15 a solution of the
inequality.




STEP 2 Graph y = 2X + 7x 4+ 6.

pzlx* it Tx+6

]

1 2 3 4 5 6 7

Y

STEP 3 Identify the purple region where the two graphs intersect. This region 15 the
oraph of the system.

i
X
=
-4
=10
=12
Y
Answer 26e.
Consider the equation
X —5x =<0
Make the table of values.
| x 2 |1-1/0]1 2 3 4 516

P2_5¢]14 |6 |0|a|-6|-6| 4]|0]6

The solution of the mnequality 15 exclusive since the inequality does not contain equality
sign. Therefore, the points 0 and 5 are excluded from the solution set. The solution set to
the mequality 1s an open set.

Therefore, the solution set of the given inequality 1s

0.5)|.

——




Answer 27e.

In the given inequality, the right side 15 already 0.

Substitute some values for x and find the corresponding walues of ¥ Organize the results
in atable.

X S|4 -3|=-2|-1]0|1[2]3
+2x-3[12| 50 |-3|4|-3[0|5]12

From the table we can see that x° 4+ 2% — 2 = 0 when x takes the values less than —3 and
values greater than 1.

Therefore, the solution of the inequalityisx < -3 and x = 1.

Answer 28e.
Consider the equation

T +3x <10
Rewrite the inequality as x* +3x—10=<0
Make the table of values.
x 6|5 4|3 |2 |1 |0 1 [2]3
“4+3x—101(8 |0 | 6|-10|-12|-12|-10| 6|0 |8

The solution of the inequality i1s inclusive since the inequality contains equality sign.
Therefore, the points -5 and 2 are included into the solution set. The solution set to the
inequality 1s a closed set.

Therefore, the solution set of the given inequality 1s [—5, 2] 5

Answer 29e.

Eewrite the inequality such that the right side of the inequality 15 0. For this, subtract 8
trom both the sides.
x1-2x-828-8

#=-2x-8=0

substitute some values for x and find the corresponding values of ¥ Organize the results
in atable.

x 4| =3|=-2|-1[0 1|23 [|4]|>]¢6
¥-2x-8|[26|7 |0 |-5|-8|-9|-8|-5|0]|7]|16

From the table, we can see that x° — 2x — 2 = 0 when x takes the values less than or

equal to —2 and greater than or equal to 4.

Therefore, the solution of the inequality 15 x = -2 and x= 4.



Answer 30e.

Consider the equation

—x? +15x =500
Rewrite the inequality as x* —15x+50 <0
Malke the table of values.
x 41516 |7 (& |9 [10]11

r—15x+50 6|0 | 4| 6 6|40 |6

The solution of the inequality 15 exclusive since the inequality does not contain equality
sign. Therefore, the points 5 and 10 are excluded from the solution set. The solution set to
the inequality is an open set.

—

Therefore, the solution set of the given inequality 1s {5,10) .

Answer 31le.

Eewrite the inequality such that the right side of the inequality 15 0. For this, add 16 to
both the sides.

Z-10x+16 < —16 + 16
H-10x+16 < 0

substitute some walues for x and find the corresponding walues of ¥ Organize the results
in atable.

x o123 4 |5 (6] 7 |a]|3]|10
= 10x+16 [16 [7 |0 |-5|-18 |-9 | -8 |-15|0 |7 |16

Fromm the table, it 15 clear that x° — 10x + 16 < 0 when x takes the values between 2 and 8

Therefore, the solution of the inequality 15 2 = x < &

Answer 32e.

Consider the equation

x' —4x>12
Rewrite the inequality as x* —4x—12 >0
Make the table of values.
x 3| -2|-1|0 1 * 3 4 5 6|7

¥ —4x-121|9 |0 |7 |-12|-15|-16|-15|-12 | -7 |0 |9

From the table it 15 clear that the inequality less than zero in between -2 and 6. So, the
given inequality fails between -2 and 6 and true for all real numbers. Therefore the

solution set of the given inequality is|(—o0,—2)J(6,9)|.




Answer 33e.

Eewrite the inequality such that the right side 15 0. For this, subtract 7 from both the
sides.

I —fr—2-T7=7-7
3xi—6x—9 <0

substitute some values for x and find the corresponding walues of ¥
Drganize the results in a table.

x 4|3 |=2|-1|10 [ 1 [2 |34 |56
- 6x—9 [ 63|36 (15| 0 [=9|-12|-9|0[15|36|63

From the table, we can see that 3x° — 6x — 9 = 0 when x takes the values less than or
equal to —1 and greater than or equal to 3.

Therefore, the solution of the tnequality1s —1=x =3,

Answer 34e.

Consider the equation

2" —6x—9=11
Rewrite the inequality as 2x” —6x—20= 0
¥ —3x-10=0
Make the table of values.
x 3| 2/2]0 |1 |2 [3 |4 |5]6e6
¥-3x-10|8 |0 |6|-10|-12|-12|-10| 6|0 |8

From the table 1t 15 clear that the inequality less than zero in between -2 and 5. So, the
given inequality fails between -2 and 6 and true for all real numbers. Therefore the

solution set of the given mequality 1s {—m —Z] | [5, m) )

Answer 35e.

The graph of the given inequality is similar to the graph of y = x? — 6x, where solutions
are the x-values for which the graph lies below the x-amis.

Find the x-intercepts by substituting y = 0.
0=x"-6x

Factor out the common terin

xx—-6)=10

Set each factor to zero.
x=0 or x—6=10

solve x — 6 =10 For this, add & to both the sides.
T—6+6=0+4+56

x =6



sketch a parabola that opens up and has 0 and & as x-intercepts.

v d
¥ f
[ i

P

1. '
(0, ) (6, 1)

T4 3 -2 - 12345Ffa.r1:
A

2| !

n
-

s b 11

=14

The graph lies below the x-amis between x =0 and x = 6, excluding 0 and &
ki 4

B I

\ I

-

i I
(0, )} 406, 0)
4321 F 12 3 4 85 F 7 BXx

21\ 1
=3 i

Thus. the selutton 12 0 < x < &,

Answer 36e.

Consider the equation
X' +8x <7

Rewrite the equation asx” +8x+7<0
Consider the following quadratic function

y=x" +8x+7
The solution set consists of x-values for which the graph of the function lies on the x-axis
or below the x-axis. Find the x- intercepts by setting v =0.

x'+8x+7=0
This 1s a quadratic equation. Solve this by using Quadratic formula.



The quadratic formula 1s given by

L —b++Jb? —4ac

2a
Here, a=1.b=8c=7
Substitute these values 1 quadratic formula.

x_—Six."Sz—ﬂr-l-?
2(1)

—8x/64-28

2
-8++36
2
_—8%6
-2
On simplifying, the x values are —1,—7

Plot these x-values 1n the graph and sketch a parabola opens up with these x-intercepts.

$y

J—
1+
[ e
LB

From the graph, the graph of the function lies on or below the x-axis to the left of x=-1
and to the nght of x=—7 .

Therefore, the solution set of the given inequality 1s [—T,—l] i



Answer 37e.

The solution to the given inequality consists of the x-values for which the graph of
¥= x% — dx + 2 lies above the x-axis.

Find the x-intercepts by substituting w=0.
0=x"—dx+2

The above equation 15 in standard form. The solutions of a quadratic equation of the form

N L
ar* +hxr+ec=0are x = : . ,where @, &, ¢ are real numbers and a = 0.
i

substitute 1 for @, =4 for &, and 2 for ¢ in the formula.

£ - 40R)
2(0)

Evaluate.

4+ .16 - 8
o
4+ .3

2
4+ 283

2
.83 1.17
= or

2 2
m 34 or 06

X =

sketch a parabola that opens up and has 2.4 and 0.6 as x-intercepts.
r 4, 4

L )

\!
11y i
i

V(0.6,0)  1(3.4,0) *

4 3 2 -1 M2 3 4 5 6
I

i ] []
f L I




The graph lies abowe the x-axis to the left of x = 0.6 and to the right of x = 3.4

\
*;EJ Y :‘
5

i\t

1 ‘1 ]

L (06,0)  1(34,0) g

T4 3 -2 - 12 3 4 5 6
-1 s !

Thus, the solution 15 approximately x <06 orx = 34

Answer 38e.

Consider the equation

X +6x+3>0
Consider the following quadratic function

y=x"+6x+3
The solution set consists of x-values for which the graph of the function lies on the x-axis
or below the x-axis. Find the x- intercepts by setting v =0

X' +6x+3=0
This 1s a quadratic equation. Solve this by using Quadratic formula.



The quadratic formula 1s given by

x:—biJE-4uc
2a
Here, a=1.b=6,c=3
Substitute these values 1 quadratic formula.
x:—ﬁi4§—443
2(1)
6143612

2
~6++/24
2
—6+2./6
2
On simplifying, the x values are —3+ J6.-3-6

Plot these x-values in the graph and sketch a parabola opens up with these x-intercepts.

52y
4

y=x°+6x+3




Answer 39e.

The graph of the given inequality 1z similar to the graph of y = 3x% + 2x — 8, where
solutions are the x-walues for which the graph lies on or abowe the x-amis.

Find the x-intercepts by substituting y» =10
0=3x"+2x -8

The abowe equation 15 in standard form. The solutions of a quadratic equation of the form

bt fB -4
ar +hr+ec=0are x = ; e .where a, b, ¢ are real numbers and a = 0.
@

Substitute 3 fora, 2 for &, and =8 for ¢ in the formula

-2+, f2" - 4(3)(-8)

T 2(9
Evaluate.
-2+ .04+ 596
' §
_ —2=x10
B
g -1z
= —or —
& &
s 1.3% or — 2

sleetch a parabola that opens up and has 1.33 and =2 as x-intercepts.

A
24 3
M4

=0
(—2, 0} V3 )

A
=Y

1 2




The graph lies on or below the x-axis between x = 1.33 and x = -2, including the points
1.33 and —2.

Thus. the solution 15 -2 = x =1.53.

Answer 40e.

Consider the equation
3x" +35x—3 <1

Rewrite the inequality as3x” +5x—4 <0
Consider the following quadratic function

y=3x"+5x-4
The solution set consists of x-values for which the graph of the function lies on the x-axis
orf below the x-axis. Find the x- intercepts by setting y =0

3x’ +5x—4=0
This 15 a quadratic equation. Solve this by using Quadratic formula.

The quadratic formula 15 given by
—b++/b! —4ac
2a
Here, a=3.b=5c=—4
Substitute these values in quadratic formula.
—5+,[5*-4-3-(-4)

X =

i

2(3)
_ —514/25+48
B 6
5173
-6
On simplifying, the x values are - +;Iﬁ 1 - _ﬁﬁ



Plot these x-values in the graph and sketch a parabola opens up with these x-intercepts.

¥

From the graph, the graph of the function lies on or below the x-axis to the left of

x=¥mdmﬂmﬁghmf;=@_

Therefore the solution set of the given inequality 1s [—5 —;"ﬁ 1 -5 -:Jﬁ] _

Answer 41e.

Eewrite the inequality such that the right side of the inequality 15 0. For this, subtract 10
from both the sides.

—6x*+19x— 10 = 10 = 10
—Ex 4+ 19x-10= 0

The solution to the given inequality consists of the x-values for which the graph of
v= —6x% + 19x — 10 lies on or abowve the x-axis.

Find the x-intercepts by substituting y = 0.
0=—6x°+19x — 10



The above equation 15 10 standard form. The solutions of a quadratic equation of the form

N
ar® +hx+e=0are x = cad

= ,where ¢, b, ¢ are real numbers and a = 0.

2t

substitute —6 fora, 19 for &, and =10 for £ 1n the formula.

_ -19.J19)" - 4(-6)(-10)

2(~6)

X

Evaluate.

—19 % /361 - 240
-1z

~19 + 121

-1z
—-15+11

-1z

-5 =30
B Y
-1z -1z
m DAY or 2.5

x =

sketch a parabola that opens down and has 067 and 2.5 as x-intercepts.

A
¥

(0,67, 0)

¥




The graph lies on or abowe the x-axis to the right of x = 067 and to the left of x =25

A
¥

y= =6+ 192 - 10

A

Thus, the solution 1z approximately 067 = x = 2.5,

Answer 42e.
Consider the equation

—1x1+4x21

Rewrite the inequality as—x” +8x =2
—x' +8x-220
x —8x+2<0
Consider the following quadratic function
y=x"—8x+2
The solution set consists of x-values for which the graph of the function lies on the x-axis
or below the x-axis. Find the x- intercepts by setting v = 0.
x' —8x+2=0
This 15 a quadratic equation. Solve this by using Quadratic formula.

The quadratic formula 1s given by

o —b+/b —4ac

2a
Here, a=1b=—8¢c=2
Substitute these values in quadratic formula

(928 -41(2)
2(1
8+./64-8
2

_8+456

2

_8+2\14
2
=4+.14

On simplifying, the x values are 4+ J14.4-J14




Plot these x-values in the graph and sketch a parabola opens up with these x-intercepts.

-10 -8 -6

From the graph, the graph of the function lies on or below the x-axis to the left of
x=4-14 and to the right of x =4+ /14 _

Therefore the solution set of the given inequality is [4 - v"ﬁ,ﬂr + x."'ﬁ] i

Answer 43e.

=ubtract 10 from both the sides.
4x* —10x =7 =10 < 10=10
4z —10x =17 < 0

The graph of the given inequality 1z similar to the graph of v = 4x? - 10x — 17, where
solutions are the x-values for which the graph lies below the x-aos.

Find the x-intercepts by substituting y =0,
0=4x%-10x - 17



The above equation 15 tn standard form. The solutions of a quadratic equation of the form

—b+ J5' - 4
ar* +hr+ec=0are x = ; i ,where ¢, b, ¢ are real numbers and a = 0.
&

substitute 4 fora, =10 for &, and =17 for ¢ 1n the formula.
10 £ /(-10)° - 4(4)(-17)

2(4)

X

Evaluate.
10+ 1528
[
2(4)
10+ 1528
B
29 28 928
£ or

2] ]
= 366 or —1.16

=]

Sketch a parabola that opens up and has 3 66 and —1.16 as x-intercepts.
N A
T : ny X
P .[ 1.‘]‘1":']};. L ‘J{.]-hﬁ ”. p-
-8 -5 4 -3 -2 1 2 34 §5 8
2 :
!
1--1 |
= -8
y=4dx —-10x =17
L

Test a point inside the parabola, say, (1, 1) to determine whether the point inside the
parabola 18 a selution of the inequality.

substitute 1 for xin the given mequality.

A% 101 -7 < 10

simplify.
-12<10

The inequality 15 true. Thus, (1, 1) 15 a solution of the inequality.



The graph lies below the x-amis between x = 366 and x =-1.16, excluding the points 3. 66
and —1.16.
’ A
T EJLJ o :
- L1600 #}(Jﬂ{:._ 0 :
-6 -5 4 -3 -2 12 3 /4 5 @

[

-il

{ £

1

1—4 i

3 b-i3
Jr—4:u"—lﬂ'x—l?'1'r j

Thus, the solution 15 approximately—1.16 < x < 3 66,

Answer 44e.

Consider the equation
3x' —x—4>0
Consider the following quadratic function
y=3x"'—x—4
The solution set consists of x-values for which the graph of the function lies on the x-axis
or below the x-axis. Find the x- intercepts by setting v =0.
3x’ —x—4=0
This 15 a quadratic equation. Solve this by using Quadratic formula.

The quadratic formula 15 given by
_ —b++b —dac
a 2a
Here, a=3b=—1.c=—4
Substitute these values 1n quadratic formula.
) 2 R R )
2(3)

X

1+1+48
6
J49

f—t
I+

—
ot
e L

On simplifying, the x values are : =1



Plot these x-values in the graph and sketch a parabola opens up with these x-intercepts.

=4

From the graph. the graph of the function lies on or above the x-axis to the left of x=-1
and to the right Df;'c':%_

Therefore the solution set of the given inequality 1sx < —1 or x = % -

Thus the correct option 1[4 .

Answer 45e.

Write equation that corresponds to the original inequality.

2% + 9x = 56

Eewrite the inequality such that the right side of the inequality 15 0. For this, subtract 56
from both the sides.

2xi4 9x — 56 = 56— 56
Pxi49x— 56 =0



Factor the abowe equation. The solutions of a quadratic equation of the form

b+ .y =
arr+bxr+e=0are x = oL 4o Hat

e

,where @, &, ¢ are real numbers and a = 0.

substitute 2 fora, @ for b, and —56 for ¢ 1n the formula

92 {9 - 4(2)(-56)
- 2

x
(2)
Evaluate.
o+ ]
r = 9+ .31+ 448
4
R EAN52
- 4
B -9+ 23
4
14 —32
= — o —
4 4
= 35 or —8

The numbers 3.5 and —8 are the critical x-values of 2x* + 92 = 56 Plot these points on a
number line.

-ttt 1+t
8 48 7 6 5 4 32101 2 3 4

The critical x-values partition the number line into three intervals. Test an x-value in each
interval to see if it satisfies the inequality.

x| 22+ 9x = 56
—3 (81 £ 36

0] 0=356

4 |68 & 56

We can see that the inequality 15 satistied in the interval =8 = x =35,

-1 $ T T T T T T T T T =
49 8 7 8 5 -4 -3 -2 1 01 2 3 4

The solution 1s —8 =x =35 Therefore, the solution of the given inequality 15 the one 1n

choice B



Answer 46e.
To solve the following inequality algebraically,

4x* < 25

D
4

Then,

x+£:.-l]. and I—E <0
2 2

Therefore the solution set of the given inequality is (—

3

Write the equation that corresponds to the original inequality.

AH10r+9=0

b | Lh

Answer 47e.

Factor the abowe equation. The solutions of a quadratic equation of the form

B A
art+bx+e=0are x = Gy e

= ,where @, &, ¢ are real numbers and a # 0.

e

substitute 1 fora, 10 for &, and 9 for ¢ 10 the formula

| -10% J{10)* - 4(1)(9)

T 2(1)

Evaluate.
=10+ 100 - 36
70 =
2
_ =1a L8
2
-2 —18
= — of —
2 2

= -1 or =9



The nutmbers —1 and -9 are the critical x-values of the inequality x4+ 10x +9 <0 Plot
these points on a number line using open dots because the values do not satisty the
inequality.

“11-10-2 8 -7 65 4 -3 -2 -1 0 1 2

The critical x-values partition the number line into three intervals. Test an x-value 1n each
interval to see if it satisfies the inequality.

x H+10x+5 <0
10 |5 £ 0
-2 | =T <0

0 9 £ 0

We can see that the inequality is satisfied in the interval x =% to x = -1

-
-

a1 Fa I !

] I \T-' : 1 1 1 T 1 1 WL T I
-11-10-% -8 Yy 6 -5 4 -3 -2 -1 0 1 2

Thus. the solution 12 =9 < x =< -1

Answer 48e.
To solve the following inequality algebraically,
11> 28
¥ -1x+2820
2 —4x—Tx+2820
r(r—ll}—'}'(r—fl)zﬂ
{I— 4)(1:—?) =0
x—4=<0 0r x—7=>0
x<d Or x=7
xe(-m,4] Or xe[7.m)

x€(—m, 4] |7, m)

Therefore the solution set of the given inequality is |(—m,4]u[‘?,m)|

Answer 49e.
Write the equation that corresponds to the original inequality.
3 —13x = 10
Eewrite the equation such that the right side 18 0. For this, subtract 10 from both the sides.
3x° - 13x-10 = 10— 10
3x°-13x—-10 = 0



Factor the abowe equation. The solutions of a quadratic equation of the form

—bt Jo? — 4
ar +bhxte=0are x = i

= ,where @, &, ¢ are real numbers and a # 0.

2

Substitute 3 fora, =13 for &, and 10 for ¢ 1n the formula.

~(-13) £ (13" - 4(3)(-10)
i 2(3)

Ewaluate.

13+ /169 +120

&
13 £ 4269

&
13 17

xr =

I
]
=

0 or —0&7

The numbers 5 and —0.67 are the critical x-values of 3z — 13x = 10. Plot these points on a

number line using open dots because they do not satisfy the tnequality.
-l —— H=— —— —EF——=
5 4 3 2101 2 3 45 86 7

The critical x-values partition the number line into three intervals. Test an x-value 1n each
interval to see if it satisfies the inequality.

x| 3x°—13x = 10
-1 16 = 10
0 £ 10
30 = 10

We can see that the inequality 15 satisfied in the intervals x < —0.6 or x > =5,
b o } ¥ ¥ =t —t f i ———
5 -4 3 -2-1 012 3 456 7

Thus. the selutton1s x < 0.6 or x = =5



Answer 50e.
To solve the following inequality algebraically,
2 —5x—3<0
2% +x—6x—3<0
x(2x4+1)-3(2x4+1) <0
(2x+1)(x—3)<0

(x+ %](I-E)iﬂ

I+%Eﬂ And x—3=<0

—1£I£3

2
1
x€e|——.3
2
Therefore the solution set of the given inequality is —5,3

Answer 51e.

Write the equation that corresponds to the original inequality.

4% +8x-21=0

Factor the above equation. The solutions of a quadratic equation of the form

N
ar +hx+e=0are x = e

2o

.where a, b, ¢ are real numbers and a = 0.

substitute 4 fora, 8 for b, and —21 for ¢ 1n the formula

—8+ \/81 — 4{4)(-21)
2(4)

A

Evaluate.
—axz0
r =
2
-8+ 20 -5 =20
= or
2 2

s 1.0 or—35



The numbers 1.5 and =3.5 are the critical x-values of 4x* — 8x— 21 = 0. Plot these

points on a number line using solid dots because the values satisty the inequality.
——————18 — — 81—
-F B8 -5 4 3 -2 19 0 1 2 2 4 5

The critical x-values partition the number line into three intervals. Test an x-value 1n each
interval to see if it satisfies the inequality.

x |47 +8x-2120
—4 1120

1| -0

2 1120

We can see that the inequality 15 satisfied in the interval x = -35 or 2210,
= y —— —t —1-= S ——
-f -6 -5 4 -3 -2 1 0 1 2 3 4 5

Thus. the solution 1z x £ -35 or x21.5x

Answer 52e.
To solve the following inequality algebraically,
—Ax” —x+3<0
47 +x-320
47 +4x—3x-3>0
4rl:x+l)—3(x-l-l:lzﬂ

(x+1)(4x-3)20
(x+l)[:r— %]zu

Then,

x+1=<0 Or x—% =0

x<—10r IEE
4
. 3
xe(—m,—1] Or IEI:E,[:IJ]
3
x€ (—m,—l]uI:E,mJ

Therefore the solution set of the given inequality is

i




Answer 53e.

Write the equation that corresponds to the original inequality.

5% —6x—2=0

Factor the above equation. The solutions of a quadratic equation of the form

b+ 5 -
art+bhxr+e=0are x = e a

= .where @, &, ¢ are real numbers and @ # 0.

e

substitute O for a, —6 for b, and -2 for ¢

—[-6) £ (=67 - 4(5)(-2)

) 2(3)

Evaluate.
6+
v - 26 + 40
10
_ 61476
10
&+ 872
o
10
1472 272
o or
10 10
=15 or —0.27

The numbers 1.5 and —0.27 are the critical x-values of 5x°— 6x — 2 < 0. Plot these

points on a number line.
- : —e —o— -
3 2 1 0 1 2 3

The critical x-walues partition the number line into three intervals. Test an x-value in each
interval to see if it satisfies the mequality.

x |5x*-6x-2 =0
—1 9 £ 0
0 —2 =0
2 6 £ 10

We can see that the inequality 15 satisfied in the interval —0.27 = x =1.5.

- i f f = p— f L
.3 -2 -1 #] 1 2 3

Thus. the solution 15 —0.27 £ x =15,



Answer 54e.
To solve the following inequality algebraically,
3 +10x > 2
9’ —30x<6

(3x)" —2(3(5)+5 <6457

(3x—5)" -31<0

(3x—5)° —(\ﬁ)z <0
Then use the formula &” —&* =(a+&)(e—¥).
(3x—5 +ﬁ)(3x—5—ﬁ){u

x—5+-31>0. 2nd 3x—5 .31 <0

53 5431

<X
3 3
[5—@ 5+ﬁ]
xXE 3 - 3

Therefore the solution set of the given inequality is

[5—4’3'_1 5+Jﬁ]
T

3

Answer 55e.

Write the equation that corresponds to the original inequality.

—oxf —Tx=4

Eewrite the inequality such that the right side of the inequality 15 0. For this, subtract 4
from both the sides.

—2xt-Tx—4 =4-4
—2xt-Tx—-4 =10

Factor the abowve equation. The solutions of a quadratic equation of the form

b+ [y -
art+bhx+e=0are x = £ T8 e

2t

.where @, &, ¢ are real numbers and @ # 0.

substitute —2 for a, =7 for &, and -4 for £ 1n the formula.
2
oYY - 4D
2(-2)

Ewaluate.

744123

2(-2)
7+4123  7-4123
b= o

—4 —4
M =2 Bor—072

XN o




The numbers —2.8 and —=0.72 are the critical x-values of —2x% — 7x = 4. Plot these

points on a number line using solid dots because the values satisty the inequality.
: o : -
-4 -3 -2 -1 0 1 2

The critical x-values partition the number line into three intervals. Test an x-wvalue 1n each
interval to see if it satisfies the inequality.

x |22 -TFx =4
-3 3 ¥4
-1 524

1| -84

We can see that the inequality 15 satisfied 1n the interval x = 2.8 and x = -0.72.

- ——————i } = t 1 f -
-4 -3 -2 -1 O 1 2

Thus.the selutton 1z —28=x = —072.

Answer 56e.
To solve the following inequality algebraically,
3 +1<15x
T —15x <1

x —51:-{—1
3
4 —20x<—
3
(2x)* - 2(22)(5)+5” <5* —;

{11:—5)2 -:::;—l Use the formula: (a_bf — g —2ah+H°



Then,
71 ’
(zx—if—[ —] <0
3
71 71
[11:—5+ EJ[EI—E—\{;J 0 Use the formula & —&" =(a+&)(a—4)
1
—\[Z{h—i{\{ﬁ
3 3
5_\@ 5+\E
3 cx< :
2 2
I s
xe Ly
2 2

u:|"4

Therefore the solution set of the given inequality is -

Answer 57e.

Write the equation that corresponds to the original inequality.

fx° —5=28x

Eewrite the inequality such that the right side 1z 0. For this, subtract 8x from both the
sides.

Gai— 5 — 8x
Gxi— 59— Bx

Bx— Bx
0

Eearrange the terms.

br-—8x—5=0



Factor the above equation. The solutions of a quadratic equation of the form

bt B -4
ar +hx+te=0are x = e

= . where @, &, ¢ are real numbers and a = 0.

2t

Substitute & for @, =8 for &, and =5 for ¢ 1n the formula.

(-8 £-9" - 4(5)(-5)
2(6)

Evaluate.
.= 8 X 64 +120
12
B+ 4184
1z
81356
e
12
21.56 -5.56
£ or
12 12
= 18 or —04é

The numbers 1.8 and —0.46 are the critical x-values of 6x° — 5 > 8x. Plot these points on a

nutnber line using open dots because the values do not satisfy the inequality.
- : : —e—t—t—at—— -
4 3 -2 1 0 1 2 3 4

The critical x-values partition the number line into three intervals. Test an x-value 1n each
interval to see if it satisties the inequality.

x | 6x—5 = -8

-1 1> -8
5 # 0
19 = 16

We can see that the inequality 15 satisfied 1n the intervals x < 046 crx = 1.5
i y ¥ o ——1 —— 4 e
4 3 2 4 0 1 2 3 4

Thus. the solutton 1z x < 046 orx = 1.8



Answer 58e.
(a)
We need to draw the graph of the equation
y=75x"-16.4x+35 .

v=100 -
The graph of equations (1) and (?) 1s shown b
140F
120+

L aTat

e ()
elow:

LW

4.2002.5)

1204
1404

(b)

Lh——

mq_
-t
o
o

The graph of the equations for (1) and () having 0 <x <9, 0< <300 is shown below:

r

2707
2404
2104
180+
150+

1204

90+




(c)
From the graph, it 1s seen that the intersection of points 15 (4.2 102.5

(d)
The number of participating teams greater than 100 will be afl:erlzr ].reais|

Answer 59e.
“Write the equation that corresponds to the original inequality.
8 - 3x+1=10

Eewrite the inequality such that the right s1de of the inequality 15 0. For this, subtract 10
from both the sides.

Sxi—3x4+1-10 = 10 =10
Bx - 3x—-9 =10

The graph of the given inequality 1z similar to the graph of y = 8x% — 3x — 9, where
solutions are the x-values for which the graph lies on or abowe the x-axis.

Find the x-intercepts by substituting y = 0.
0=8x"-3x-9

The abowe equation is in standard form. The solutions of a quadratic equation of the form

—bt B — 4
ar +hr+ec=0are x = : e .where a, b, ¢ are real numbers and @ = 0.
@

Substitute B for a, =3 for &, and =9 for ¢ in the formula

=23 - 4(8)(-9)

) 2(8)

Evaluate.
3+ 1725

16

10+1%28
o —

2

341725 2-17.23

& or

16 16
= 1.3 0r =089

X =




wletch a parabola that opens up and has 1.2 and —0.8% as x-intercepts.

(.59, 1) (1.3, 1) X

A

8x —3x+1<10

The graph lies below the x-ams between x = —0.8% and x = 1.3, excluding the points —0.89
and 1.13.

(.59, 1) (1.3, 0) X

A

8x! —3x+1<10

Thus, the selution s approximately -0 89 < x < 1.5

Answer 60e.
To solve the following inequality algebraically,
4 +11xc43 >3
42 +11x+6> 0
42 +8x+3x4620
Ax(x+2)+3(x+2)=0

I:;r:+ 2}(41:1—3) =0

(x+2}[x+§]zu Divide both sides by 4



Then,

x+2=<0 0Or I'l'% =0

x<-20r x=—

|

xe(—m,-2] Or xe [_

-

|

xe (—m,—2] u[— %,m]

Therefore the solution set of the given inequality is

TED

Answer 61e.

Eewrite the inequality such that the right side 15 0. For this, subtract 2 from both the
sides.
—xt-2x-1-2»2-2

=22 -3 %0

The solution to the given thequality consists of the x-values for which the graph of
¥= —x? = 2x — 3 lies above the x-axis.

Find the x-intercepts by substituting 0 for v
0=-—2*-2x-73

The abowe equation 12 in standard form. The solutions of a quadratic equation of the form

b+ B -4
ar* +hx+e=0are x = =

= .where @, b, ¢ are real numbers and @ = 0.

2ot

substitute —1 for a, —2 for &, and =3 for ¢ 1n the formula.

()2 - 403
2(1)

Evaluate.
2+ g4 =12
-2

2+ /-8
B

since /=8 12 an imaginary number, there 15 no real solution for the given inequality.



Answer 62e.
To solve the following inequality algebraically,
3 +4x-5<2
3 +4x-5-2<0
3 —4x+720

xz—EI+EEﬂ
3 3

ORI SaEIE

s 3z
I—E +E30
. 3] 9

The above inequality is obviously true for any real x.

Therefore the solution set of the given inequality is E

Answer 63e.

Write equation that corresponds to the original inequality.
X-Tx+4=5x-2

Eewrite the inequality such that the right side of the inequality 15 0. For this, subtract
S5x — 2 fromm both the sides,

- Tx+4-(5x-2) = 5x-2-(5x-2)
- Tx+4-5x4+2=55—2—5x+2
F—12x+6 =0

Factor the abowe equation. The solutions of a quadratic equation of the form

—b 4y -4
art+bhx+ec=0are x = 4

= .where a, &, ¢ are real numbers and @ = 0.

2ot

cubstitute 1 fora, =12 for &, and & for ¢ 1n the formula
- (-12) £ J(-12)" - 4(8)(1)
) 2(1)

Ewvaluate.
12 £10.95
P R
2
12 +10.95 12 —10.95
£ or
2 2

= 115 or 052



The numbers 11.5 and 0.52 are the critical x-values of z° — 7x +4 = 5x — 2. Plot these
pomts on a number IlﬂE.' usmg open dcts because the walues do not satisfy the inequality.

! ! !
_-I I‘_rl'l I I I 1

-1-:?123456?5"11D1112114

The critical x-values partition the number line into three intervals. Test an x-value in each
interval to see if 1t satisfies the inequality.

x |X*=Tx+4 > 5z-2
-1 12 = =7
1 —2 £ 3
200 264 = 98

We can see that the 1nequa11t§.r 15 satlsfied i1 the imterval x = 11.2to x =0.22.

1 1
'-| 'H_F'I T I I T I

40123456 ?ﬂ-Q1D11121114

Thus. the solution s x < 052 orx = 11.5.

Answer 64e.
To solve the following inequality algebraically,
2 +9x—12 3x+1
2x° +12x—-220
© +6x—1>0
2 +6x+9210
(x+3)’ =10

(x+3)° —(¢ﬁ)z >0

(x+3+ﬁ)(x+3—ﬁ)zu Use the formula: a” —& =(a+&)(z—3)
So, we have

I-I-3£—»,-"ﬁ Or I-I-32~,-"ﬁ

I£—3—«Jﬁ Cr IE—3+~Jﬁ

xXE (—m,—3—ﬁ] or xe [—3+~Jﬁ,m)
IE(ﬂ,—E—ﬁ]U[—3+ﬁ,m)

Therefore the solution set of the given inequality is |(—un,—3—qﬁ]u[—3+~¢ﬁ,m)




Answer 65e.

Eewrite the inequality such that the right side 15 0. For this, subtract —x + 1 from both the
sides.

3;{2—2;':4—1—[[—:{24—1:]5 —f+1—[—f+1)
I 2x+1+x-1=20
42 -2x =0

[,

substitute some values for x and find the corresponding walues of ¥
COrganize the results in a table.

x -1[-05|0] 03 04 105
dx* - 2x | 6 2 |0 ]-024 |-016| 0 |2

From the table, we can see that 4x° — 2x = 0 when x takes the values less than or equal

to 0.3 and greater than or equal to 0.

Therefore, the solution of the inequality s x <05 erx =0

Answer 66e.

To solve the following inequality algebraically,
S +x—T<B’ —4x

2x” +5x—T <0

2 —2x+Tx—T<0

ZI{I—I}-I-T(I—I} <D

(2x+ 7)(x-1) <0
T - .
(I+EJ(I—1){[I Divide both sides by 2
50, we have
7
I+E:.-l] And x—1<0
x> —1 And el
2
—3-::1:-::1
2

(3

Therefore the solution set of the given inequality is [—

)

b | =3



Answer 67e.

Write the equation that corresponds to the original inequality.

brt —Sx+20=-3x"+x

Eewrite the inequality such that the right side of the inequality 15 0. For this, add 3x% —x
trom both the sides.

b6x° — Sx+2+ 3% —x
9x° —bx + 2

—32 +x+32 - &
0

Factor the abowe equation. The solutions of a quadratic equation of the form

—bt JB 4
ar +hr+e=0are x = ; i .where a, b, ¢ are real numbers and a = 0.
@

substitute 9 fora, —6 for &, and 2 for ¢ in the formula

_624(-6) - 4(9)(2)
2(9)

X

Evaluate.

ICE AT

2(8)

The square root of a negative number 15 not a real number. Thus, the given inequality has
no real solution

Answer 68e.

Consider
x<—2 Orx=5
Now write a quadratic inequality in one variable that has a solution of x<—-2 orx>5.
x<—2 Or x>5

— x+2<0 Or x—5=0
= (x+2)(x—5)>0
= X +2x—5x-10=0
= x —=3x—10>0

Therefore, the quadratic inequality that has a solution of
x<—2orx>5is|x’ =3x—100




Answer 69e.

{a) In order to find the area, first graph ¥ = —x° + 4x . For this, graph
y=-x%+dx.

substitute some value for x, say, 0 and find the corresponding value for v
2
y = —{0)"+4(0)
=10

Organize the results 1n atable.
x o)1 ]1213
y=-x4+4x|0|3[4|3|0

Plot these points and join them using a smooth curve. Since the inequality 13 =
uze a solid line to draw the curve.

Test a point inside the parabola, say, (2, =4
¥ = -2+ dx

,
—4 = —(2)" +4(2)
—4 = 4 v

Thus, (2, =41 1z a solution of the inequality.



=hade the region inside the parabola since the test point 15 a solution of the
inedquality.
A

B L & 0 m

IS

How, graph ¥ = 0. For this, first, graphy =10 Since the tnequality 15 =, use a
zolid line to draw the graph

F
¥

s TR T (R - N o R =

i ]
Cad Fa

 dn b

Test a point inside the graph, say, (2, 2).
v =10

2210 v

Thus, (2, 27 15 a solution of the inequality.



=hade the region containing the test point as the test point 15 a selution of the
inedquality.

b
o

,.q":‘“ dn b b A L

Identify the purple region where the two graphs intersect. This region 15 the graph
of the system.




On comparing the abowe graph with the given diagram, we get & and & as 4.
\
¥

-

- Pk L = 3O

z%
:

Find the area by substituting the values of b and & 1n A = %bﬁz .

4= 2(a4)

3
= 107

Thus, the area of the region determined by the given pair of tnequality 15 about

107,

(h) In order to find the area, repeat the process in part (a) and 1dentify the purple
region where the two graphs intersect. This region 15 the graph of the system.

* EJ'J’ f
\ /

A
L ]

Y

TH

=

Lt




On comparing the above graph with the given diagram, we getd =7 and 2 =4,
F

) B
4
s ‘.q-z T _JL
i X
. T B 7

Find the area by substituting the values cfband b 1n A = %Eﬁz :

4= 2()()

a2

Therefore, the area of the region determined by the given pair of inequality 15
about 42

Answer 70e.

Consider the inequality
W < 8000d"
Where W is the weight (in pounds) and 4 is the rope’s diameter (in inches)
Now sketch the graph for the above inequality
Graph W < 8000d” for nonnegative values of d.
Because the mnequality symbol 1s= | make the parabola solid.
Test a point insides the parabola, such as (1, lﬁﬂﬂﬂ)

< 800042

16000<8000(1)"
16000 < 8000, false
Because (1, lﬁﬂﬂﬂ) 1s not a solution, shade the region below the parabola



The graph of " < 80004" as shown below:
W

64000 $

56000 1

4E000 -

40000
Weight (Ib)
320001

L3

24000 1

(1,16000),
16000 1+ ®

:

Diameter (in.)

Answer 71e.

Graph W = 1152 for nonnegative values of x. Since = is the inequality symbol, the

parabola will have a solid curve.

A
W

2400
1800

1200

Weight (pounds)

600

1FH

0 3 7
Thickness (inches)



Test a point ins1de the parabola. Let the point be (0.5, 100).
100 = 115{0.5)*
100 = 2875 ¥

We can see that (0.5, 1007 15 not a selution. Thus, shade the region below the parabola

A
W

2400 Z

1800

Weight (pounds)

1200
r

600 b
.
/

ﬂ__e/(

0 1 ) 3 4
Thickness {inches)

'|r5-!

Answer 72e.

Observe the following diagram
The arch of the Sydney harbor bridge in Sydney can be modeled by
y=—-0002117 +1.06x Where x is the distance (in meters)

y is the height (in meters)
YA
pylon

| 3 x




Now Solve the inequality w=>352 where
y=—000211x" +1.06x

—0.00211x2 +1.06x > 52
0002112 -1.06x+52 <0

Solve the following inequality by graphing.

000211 -1.06x+52 <0

The following diagram contains the graph of the inequality 000211 —1.06x+ 52 <0

As shown below

8401
7201
6001
480+
3601
2401

240 -120 0 : 240 : 480 600
120}

Therefore

The solution set of the given inequality is {60,450}

Answer 73e.

It 15 given that the larvae’s length 15 greater than 10 mullimeters. Thus,
Lixy =10

Substitute 0.00170x% + 0.145x + 2.35 for Lix).

0.00170x% + 0.145x + 2.35 = 10



Subtract 10 from each side.
000170x% + 0145z + 235 - 10 = 10 =10

0.00170x% + 0.145x - 7.65 = 0

In order to solwve the inequality, replace the inequality sign with = s1gn.

0.00170x* + 0.145x = 7.65=0

Factor the equation. The solutions of a quadratic equation of the form

b+ 5 -
art+bx+e=0are x = 2 L b Aac

= ,where @, &, ¢ are real numbers and a = 0.

2t

substitute 000170 for a, 0,145 for &, and —7.65 for ¢ 1n the formula.
—-0.145 £ .J[D 145)2 -4 [D.DDI?D:I [—?.65)

ra—

E[D.DDITD)
Ewaluate the square root and simplify.
—0.145 +0.270
E(U.UDITU)
srmplify.
_ —0.145 + 0.270 26,84
EEU.DUITD)
or
_ —0.145 - 0.270 o —122 13
2[0.001?0)

since x represents the ages of the larvae in days, discard the negative value of x. Thus, the
critical x walue 13 36 84

Draw a number line. Plot the critical x-value 36,84 using open dots as the value does not
satisfy the inequality.

|

Y

Il 1 Il 1
I I I 1 Wt | 1

-1ID ¥ 10 20 20 40 50
The domain restricts the number of days to less than or equal to 40, Thus, 27 < x =40

Therefore, the larvae’s length tends to be greater than 10 millimeters between 37 to 40
days.



Answer 74e.

Suppose a study found that a driver’s reaction tume .d{:x} to audio stimuli and his or her
reaction time J7(x) to visual stimuli (both in milliseconds) can be modulated by
A(x}zﬂ.ﬂﬂﬁ]_xl —0319x+15,16=x=70

V(x)= 0.005x* —0.23x+22,16 <x <70
where x 1s the driver's age (in years) .
(a)
We need to write an mmequality that we can find the x-values for which 4 {x} 15 less
ﬁ]ﬂﬂV(x)_
Since A(x) 1s less than 7 x) Therefore the inequality:

A{x} < F[x}
0.0051x" —0.319x+15 < 0.005x" —0.23x+22
0.0051-0319x+15-0.005x" +0.23x—22 <0

0.0001x* —0.089x-7 <0
Therefore the inequality is: |0.0001x* —0.089x—7 <0|.

(b)
We need to make a table to find the solution of the inequality from part (a). The table will

be contatming x-values from 16 to 70 1n increment of6 .
From part (a), we have

3 =0.0001x" —0.089x—7
The table 15 shown below:

e 83984
Vi ~8.9096

Vag 94136

Vi, 99104

Vi ~10.4000
Vi ~10.8824
) ~113576
Vi ~11.8256
Ve ~12.2864
Yy —12.7400




(c)
We need to check the solution we found in part (b) by using a graphing calculator to

solve the mequality A{x} < P’(.x::} graphically and the reasonable solution.
The graph of A(x)=0.005 1x' —0.319x+15,16 £ x =70 and
V(x) =0.005x" —0.23x+22.16 < x < 70 is shown below-

JLF

41]__

204 -qF'[I] e and
___l-l'"'-—'-

-5

| | IA{IJI l | | xh..

| 0 220 30 40 0 e 0

204

Therefore the reasonable solution 1s: |16 < x <70,

(d)

We need to explain that based on our results from part (b) and (c) we need to say what
we think a driver would react more quickly to a traffic light changing from green to
yvellow or to the siren of an approaching ambulance.

Based on our result from part (b) and (c) we think a dniver would react more quickly the

siren of an approaching ambulance. Because the audio stimuli reaction time A{x} 15 less

than the visual stimuli reaction time I (x) .

Answer 75e.

a. The height of the ball must be less than 8 feet to go into goal since the soccer goal
1z 8 feet high
y=38

Substitute 0.0540x% + 1.43x for y.
0.0540x° + 1.43x < 8.



Eeplace the inequality sign with = sign.
0.0540x% + 143z =3

subtract 8 from both the sides.
0.0540x* +143x -8 = 8- 8

0.0540x% +1.43x -3 = 0

The abowe equation 15 in standard form. The solutions of a quadratic equation of

bt JB -4
the form ax* + bx +c=0are x = &

= .where a, b, ¢ are real

2t

numbers and a # 0.

Substitute 0.0540 tor @, 1.43 for &, and =8 for ¢ 11 the formula and evaluate.
145 £ \/[1.43)2 - 4[—0.6540)[—8)
- 2(-0.0540)

_ —143+05629
2(~0.0540)

X

simplify.
-1.43 4+ 0.562%
" —0.108
o802

or
-1.4%5 - 05629
—0.105
= 1845

The numbers 8.02 and 18.45 are the critical x-values of 0.0540x% + 1.43x = 8. Plot
these points on a number line using open dots because the values do not satisfy
the mnequality.

Ho— —»=
4 & a 10 12 14 18 18 20 22

The critical x-walues partition the number line into three intervals. Test an x-value
in each interval to see if it satisfies the inequality.

x | 0.0540x* +143x < 8
6 6.636 <8
12 9.384 £ 8
20 7 <8




We can see that the inequality 15 satisfied 1n the interval x = 8.02 or x = 18,45,

—

Bl T 1 L= T T T o7

4 6 8 10 12 14 16 18 20 22

Thus, the solution 1z x < 8.02 or x = 18,45 The walues of x for which the ball 15
low enough to go into goalare x =8 or x = 18,0,

h. We lenow that the values of x for which the ball 15 low encugh to go into goal are
x=d8 or x= 185,

It 15 given that a soccer player kicks the ball toward the goal from a distance of 15
teet The kick from the horizontal distances less than 8 or greater than 18,5 will

only score a goal.

Thus, if the plaver kicks ball from a distance of 15 feet, he will not score a goal

substitute 12 for xiny = —0.0540x% + 1.43x to find the height corresponding to a

horizontal distance of 15 feet.
y= —0.0540{15}2 + 14315

srmnplify.
y=973

In order to find the distance by which the ball will go over the goal, subtract
height of the soccer goal from 9.3 feet.
B93-8=13

Therefore, the ball will go ower the goal by 1.3 feet

Answer 76e.
(Given that a truck that 15 11 feet tall and 7 feet wide is travelling under an arch.

The arch can be modeled by v =—0.0625x" +1.25x+5.75. where x and vare measured in
feet.



(a)
Considering the graph below:

From_ the graph it 1s seen that _the truck 11 feet tall and 7 feet wide
will fit under thearch| since 8 feet width 1s available for any 11 feet tall object.

(b)
The maximum width is for a 11 feet tall truck to fit under the arch.



@
The maximum height that a truck 7 feet wide can have 15 |11.2feet| as seen from the
graph below:

il

124 ¥

104

1.2 feet?0 feet

Answer 77e.

{(a) In order to find the thickness of 1ce that can support a weight of 20 tons, substitute
20 tor wix) inthe given equation.

20=0122-05x-5

Eewrite the equation such that the right side of the inequality 15 0. For thas,
subtract 20 from both the sides.

20— 20 = 0.1z = 052 — 5 — 20
0= 0.1x%— 0.5z - 25

The above equation 15 10 standard form. The solutions of a quadratic equation of

—b+ B -4
the form ax* +dx +e=0are x = i

= ,where @, &, ¢ are real

2

numbers and @ = 0.

substitute 001 fora, —0.5 for &, and —25 for ¢ 1n the formula

~{~05) £ f{-0.5)" - 4(0.1)(-25)

- 2(0.1)




Ewaluate.

X

0.5+ J0.25+ 10

0.2

0.5+ 41025

0.2

05+320

0.2

a7 =27
0.2 0.2
185 or =135

since the thickness can never be negative, 1gnore x = =135,

Thus, the thickness 1z 15.5 inches.

(h)

We lenow that w15 the maximum weight the wice can support. The function wix)
will give meaningful results only when it 15 greater than or equal to zero.

01x - 0.5x— 5 =0

The solution to the given inequality consists of the x-walues for which the graph of
y=1 1x% — 0.5% — 5 lies on or above the x-axis.

Find the x-intercepts by substituting y = 0.
0=01x-05x-5

The above equation 1z 10 standard form. The solutions of a quadratic equation of

bt oo —dac

the form ax* +bx +e=0are x = : ,where @, &, ¢ are real
@

numbers and @ = 0.

Substitute 0.1 fora, —=0.5 for &, and =5 for ¢ 1n the formula.

_ —(-05) £ J-05) - 4(0.)(-9)

2[0.1)
Evaluate.
0.5+ /0.
- 0254 2
0z
05 EEES
0z
_05£15
02

10 or =5

@



mketch a parabola that opens up and has 10 and =5 as the x-intercepts.

20
15

10

(-5, 0}
~f
20 415 10 -

(11, 1)

jo 15 20

The graph lies on or above the x-asis to the left of x =5 and to the right of
x=10

(-5, )

10, 1
|t (11, U}
20 15 10 -

jo 15 20

The zolutton i1z x = =5 or x = 10, We lhow that x 15 the thickness and can
never be negative.

Thus, the minimum value for which the function gives meaningful results iz

x=10



Answer 78e.
Consider the function
y=3x+7
Now sketch the graph of the above function as follows:
Stepl: The equation 1s already in slope-intercept form.
Step2: [dentify the y-intercept. The y-intercept is 7, so plot the point (0,7) where the
crosses the y-axis
Step3: Identify the slope. The slope 15 3, so plot a second point on the line by starting at
(0,7)and then moving up 3 units and right 1 unit. The second pomnt is (1,10)
Stepd: Draw a line through the two points.

12
11
10

.‘.

Answer 79e.

In order to graph the given equation, first find some points with coordinates that are
solutions of the equation,

Choose some values for x and find the corresponding wvalues of ¥
Organize the results in a table.

x|[-2]-1To1] 2
yl1z] 9ls5[1]-3

The points are (-2, 133, (=1, 9), (0, 5), (1, 1), and (2, -3).



Plot the points on a coordinate plane.

16
14
(-2,13)»

0
(-1, 9

i I -

A

p (0, 5)

sl 1)

X
-

-2

A

1 2 3 4

02, -3

3




Answer 80e.
Consider the function

Now sketch the graph of the above function as follows:
The graph of v = %|x| 1s the graph of y= | x| vertically shrunk by a factor of vertical

stretch graph of % .

The standard function is of the form y = a|x—h|+k, where the vertex is[h,k) and the
graph 1s symmetry about x = .

Comparing equation ( | ) with the standard form, then the vertex is
(k) =(0.0)
The graph of (1) 1s symmetric about x =0 and the graph 1s V-shaped.

Substitute 4 for x 1n the equation y = %lx‘ .theny=2

Now plot the point (4,2) on the graph and by using symmetry plot another point
as(—4.2). Then connect the points with V-shaped graph.
Thus, the graph has vertex {ﬂ,ﬂ) and passes through (—4 2) and [4,2}

sty




Answer 8le.

Step 1 The given function 15 of the form y=|x — & | + &, where (h, k) 15 the vertex
of the function’s graph.

We get the value of & as 2 and that of & as 0. Thus, the vertexz 12 (2, 0).

Plot the vertex

A .
T J
6
5
4
3
2
(2,0
=t » -
3 -2 -1 1 2 3 4 5 B T X
-2
-3
Y
Step 2 Tze symmetry to find two more points.
substitute any value, say, 2 for v in the given function.
2=|x -2

Weget x—2=2 and x-2=-2.

Add 2 to both the sides of the two equations.
r—2+2=2+2 and -2+ =-24+2

x =4 ard x =10

The two points are (4, 2) and (0, 2).



Flot these points on the graph.
A .
?’ _I

G

A

Step 3 Connect the points using straight lines to obtain a V-shaped graph.
A
7{r




Answer 82e.
Consider the function
y=|x+6|—] ______ (1)
Now sketch the graph of the above function as follows:
The standard function 1s of the form y= a|x—h|+ k . where the vertex is(h,k}

Comparing equation (1) with the standard form, then the vertex is
(7k)=(-6.-1)

Stepl: plot the vertex (—ﬁ,—l]

Step2: plot another point on the graph, such as(—i,ﬂ}_ Use symmetry to plot another
point, {—T,ﬂ]

Step3: connect the points with a V-shaped graph.

Stepd: The graph of v =|x+6 —11s the graph of y= |_7:| translated down 1 unit and left 6

umts.

X
8§ 10 12 14 16 18 20

-2--

' 31
.0 R |
| (=3.0) 51
8]

O+

=1+

Answer 83e.

In order to graph the given equation, first find some points with coordinates that are
solutions of the equation.

Choose some values for x and find the corresponding values of ».
Organize the results 1n atable.

x|—-2|-1[0 ] 1|2

y|-4|-7|-8|-7|-4

The points are (-2, -4, (-1, =7), (0, =8), (1, =7), and (2, —4).



Plot the points on a coordinate plane.

Y=

(-2,—4 -4

{_]-:- _T] ] -_|I|I

-8

Y

S

o1, =7)

(0, ~8)

Connect the points with a smooth curve.




Answer 84e.
Consider the function
y= X +4x+3
Now sketch the graph of the above function as follows:

Stepl: Identify the coefficients of the function. The coefficients are
a=1b=4 andec=3

Because a == 0 . the parabola opens up

Step2: Find the vertex. Calculate the x-coordinate.

=-2
Then find the y-coordinate of the vertex.

y=x +4x+3
=(=2) +4(-2)+3
=4-6+3
=1
So, the vertex 1s(—2,1) . Plot the point

Step3: Draw the axis of symmetry x=-2

53y
: 44
axis of
symmetry -
x=-2 21
1..
X
-5 -4 -3 -2 -1 0 1 2 5
'Y 11
Vertex
p . -2
(-2,-1)
34
.4..
54




Stepd: Identify the v-coordinate ¢, which 1s3. Plot the pomt(ﬂ,B}. Then reflect this point
in the axis of symmetry to plot another point, (4,3)

Step5: Evaluate the function for another value of x, such as x=—1
y=x'+4x+3

=(-1)" +4(-1)+3
=1-4+3
=0
Plot the point [—l,ﬂ} and its reflection (—3,[1) in the axis of symmetry

Step6: Draw a parabola through the plotted points.

L I-JI.

-I5 2 3 4 .‘.'l:'
SR
3+
=+
54

Answer 85e.
STEP 1 Identify the coefficients of the function

The given function 1z of the form v = ax® +bx +e¢. On cotnparing, we have
@1z 2, b15 -9 andec1sd Since @ = 2 > 0, the graph opens up.



STEP 2 Find the vertex The wertex of the graph of v = ax® + bx + ¢ has x-

. b . .
coordinate — 2— In order to find the x-coordinate of the wertesx, substitute
@

2fora, and =9 for & and evaluate.

b (%)

2 2(2)
= 225

The x-coordinate of the vertex 15 2.25.

Substitute 225 for x in the given function to find the y-coordinate.
y = 2(225)° - 9(2.25) + 4
s — 6125

Thus, the vertex of the graph of the given function 15 (2,25, —6.125).

Plot the vertex on a coordinate plane.

L
20Ty

16

12

A
k

* vertex

-8 (2.25. 6.125)




: : b ;
STEP 2 We know that the axiz of symmetry 15 x = —2—. The axis of symmetry of
&
the given function is the line x = 2.25 Now, draw the axis of symmetry
x=2.20
axis of
E{J‘LJ' A rl::rr:'ﬁ_\'
y = B.215%
16
12
8
4
X
- : — -
-4 P 4 4 & 10
-4
? vertex
-8 (2.25,6.125)
4
STEP 4 The y-intercept of v = ax® +bx +cis ¢ and the pont (0, £ 15 on the

parabola. Thus, the y-intercept of the given function 15 2 and {0, 4) 15 on

the parabola.

Mow, reflect the point (0, 4) in the axis of symmetry to get another point

20

16

12

[
¥

axis of
svmmelry

" T IS
X =215

(4.5, 4)

L 4
&

T-'-t

10

Vertex
(225, —6.125)




STEP 5

Ewaluate the given function for another value of x, say, —1.

substitute —1 for x 10 the function and simplify.
yo=2(-1-9(-1) + 4

=2+5%4+4

=15

Thus, the point (=1, 15) lies on the graph

Plot the point on the coordinate plane.

i axis of
201 ¥ Vet ry
X =215
16
=L 15)®
12
&8
o, 4) , J (4.5 4)
X
7 ] - —
-4 -7 b 4 G 8 10
-4
* vertex
-8 (225, =6.125)
Y
Eeflect (=1, 15) in the axis of symmetry.
L axis of
20/ ¥ sy ety
X =2.1%
(-L15) e e-u (5.5, 15)
12
8
{0, 4) , L _(4.5,4)
X
e - T .
-4 -3 b 4 B a 10
.|
* vertex
-8 (225, —6.125)
k




STEP 6 Draw a smooth curve through the plotted points.

axis of
SV Imelry
x=211213
y=2x'-9x + 4
X
.._‘.,, ——— — ‘-.-._
-4 -Z 2 B a 10
-4
VLeriex
-8 (125, —6.125)
Y
Answer 86e.
Consider the function
1
y==x—2x+1
4

Now sketch the graph of the above function as follows:
Stepl: Identify the coefficients of the function The
E]=l=-EJ' =—2 andc=1
4

Because g = 0 | the parabola opens up

Step2: Find the vertex. Calculate the x-coordinate.
b

2a

(2)

)

=4
Then find the y-coordinate of the vertex.

X =

L.
=—x" —2x+1
=%

=i(4)2 —2(4)+1
=4-8+1
=-3
So, the vertex 1s [4, —3} . Plot the point

coefficients

are



Step3: Draw the axis of symmetry x=4

208y
16+
axis of
symmetry
i x=4

'1 -+

124+

E¥u

0 ) 8 12 16
-4t Vertex
b (4,-3)

.16 12 -8 4

12+
16+

20+

Stepd: Identify the y-coordinate ¢, which 1s 1. Plot the pcint(ﬂ, l:] . Then reflect this point

in the axis of symmetry to plot another pomnt, (8, l:]
Step3: Evaluate the function for another value of x, such as x=—4

1 5
=—x' —2x+1
¥ X x

=ip4f-zﬁ4y4

=4+8+1
=13

Plot the point (—4,13)and its reflection(12,13) in the axis of symmetry

Step6: Draw a parabola through the plotted points.

m!'."

|

L

20

¥ -

16 12




Answer 87e.

Mumber the equations.

x4+ v+z=-2 Equation 1
dx+dy+z= 3 Equation 2
Z ==3 Equation 3

molve the system of equations.

Add -4 timnes Equation 1 to Equation 2.
—4x — 4y — 4z = 8
dx + 2y + z = 3

—= 2w = Fz = 11 Equation 4

substitute —3 for z 1n Equation 4.
—2y—3=31=11

solve for .
-2y +5 =11
=2y =2
y=-1

substitute =1 for y, and =3 for z 1n Equation 1.
x—1=5=-2

molve for x.
x—4 =-2
=2

The solution of the given system of equations 13 (2, =1, =2

Answer 88e.

Consider the system of equations

x+y+z=3 ... {1}
2x4+3y—=z=—8 ... (2)
z=4 s £3)

Now solve the above system as follows:
Substitute equation () i1 equations (1),

x+y+z= First equation
x+y+4=3 Substitute 4 for =
rEp==1 .. (4)

Substitute equation () 1n equations (),
2x+3y—2=—8 Second equation

2x+3y—4=-8 Substitute 4 forz
2x+3y=-4 3



Now solve equations (4) and (3), by multiply equation (4) with -2 and then add
—2x—2y= 2 Muluply equation (4) by -2.

2x+3y=—4 Equation

y=-2 Add
Substitute -2 for y in equation (4).
x+y=-1
x—2=-1
x=1

Therefore, the solution of the given system 1s (l, -2, 4:]

Check:
substitute 1 for x, -2 for y, and 4 for z 1n equation (1)
x+y+z=3
7
1-2+4=3
3=3, true
Substitute 1 for x, -2 for y, and 4 for z 1n equation (),
2x4+3y—z=-8

zu)+3pa}—4i—ﬂ

2-6-4=—8
—8=-8

Answer 89e.

Humber the equations in the given system.
dx+2y+z = -6 Equation 1
x+y+z =73 Eduation 2
léx+4dv+z = 0 Equation 3

STEP 1 Rewrite the system as a linear system in two vartables,

Let the two wariables be x and v Add -1 times of Equation 2 to Equation 1
to eliminate z.

dx + 2y + =z = -4
—x = ¥y = F = B
3x 4+ oy = =3 new Equation 1

Add -1 tunes of Equation 2 to Equation 1 to eliminate z again.
4x + 2y + =z = -6

-l6x - 4y - =z = 10

~12x - 2y - -5 new Equation 2




STEP 2 solve the new linear systemn for both of its variables.

Add 2 times new Equation 1 to new Equation 2 to eliminate »

fx + 2y = -6
-12x - 2y = -6
—6x = =l

Divide both the sides by —6 to 150late x.

6x _ 12
—f -6
=2

Eeplace x with 2 1n new Equation 1 and solve for y.

3(2) +y=-3
b+y=-3
==

STEP 2 substitute =5 for v, and 2 for x into an original equation and solve for x.

Tze Equation 2.

2+ (- +z=-3

solve for x.
2—-94z=-3
—T+z=-3
z =4

The solution to the given system of equations 15 (2, =9, 4.

Answer 90e.

Consider the system of equations
x+y+z= 1
Ox—3y+z=0 e {2)
4x—-2y+z=-1 RS |
Now solve the above system as follows:
First solve the equations (1) and (2):
—x—y—z=—8 Multiply equation (1) by -1

Ox—3y+z = Equation
8x—4y =—8 Add
Divide both sides by 4,

2x—y=-2 RO ¢



Next, solve the equations (1) and (3):
—x—y—z=-§ Multiply equation (1) by -1.

4x-2y+z =-1 Equation ()
3x—-3y =-5 Add
Divide both sides by 3,

x—y=—3 R &)
Now solve the equations (4) and (5):
—2x+y=2 Multiply equation () by -1.
X —=P=~3
—Xx == Add
Divide both sides by -1,
.

o
1)

Equation (©)

Substitute x =1 into equation (),
x—y==—3

substitute x =1 and y = 4 into equation (1),
x+y+z=8
1+44+==

z=|3]

Therefore, the solution of the given system 1s

(14.3)

Check:
Substitute 1 for x, 4 for v, and 3 for z 1n equation (1)

x+y+z==8

7
1+4+3=§
8=28. true
substitute 1 for x, 4 for v, and 3 for z 1n equation ().

Ox—3yv+z=0
7
9{1}—3(4}+3=ﬂ
7
9—-12+4+3=0
U=U, tme
Substitute 1 for x, 4 for v, and 3 for z 1n equation (3 ).
dx—2y+z=-1
7
4{1}—2(4}+3=—1
9
4-8+3=-1

—1=-1, true



Answer 91e.

Humber the equations in the given system.
x+ v+ z= 3 Equation 1

2x— 3y 4+ d3z = 8 Eruation 2
—x+ 7y - =z =11 Equation 3

Eliminate x and z from Equations 1 and 2 by adding Equation 3 to Equation 1.
x + v + z = 5

-x + Yy - =z = 11
By = 1lé
Divide both the sides by 5.
gy 16
)
gr = I

Ldd Equation 2 to —2 times Equation 1.
—2x—=2dy - 2z = =10
2x—3y 4+ E2z = 9

- v+ z = -1

substitute 2 for v in the equation.

=52 +z=-1

molve for z.

-10+z = -1
Z =8

Mow, substitute 2 for v, and 9 for z 1n equation 1 to find the value of x.
r+2+59=5

solve for x.
x+11l =245
x=-6

The solution to the given system of equations 1s x =—6, ¥y =2, and z=9, or the ordered

triple (6, 2, 9).



Answer 92e.

Consider the system of equations
x+y+z=1 1)

Pt

x—y+z=1

3x+y+3z= {3}
Now, solve the system for x.
Step 1:
Subtract |3 ) from (1)=3

3x43y+3z=

3x+3y+3z=3

0=0

Because, here obtained 0 =0 | the system has infinitely many solutions.

Step 2:

Describe the solution of the system. One way to do this, substitute x+z=1-ypimn
equation (2 ) it produces y = 0. Any ordered triple of the form (x.0.1—x)is a solution of
the system.



