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Section 2.7 Exercises

—2 5
L Algshraically. =—= + T7 2

1

3 3 3
(x—2)+(x+35)
2x+ 3

2x
x

Mumerically: For x
r—2 r+5_-1-2 -1+35
3 T3 3 3

_=2
E

2, Algebraically: xr + 2 =%
r+lr=15(x 2 0)
F+2x—15=0
(x=3)x+5)=0
r—3=0 or x+5=0
r=3 or r=-5
MWumerically: For x = 3,
r+2=3+2=5and
15 _15 _

A

x 3

For x = -5,

r+2=-5+2=—3and

15 15

=== -3,

! 14

3 Algebraically:x + 5 =

O+ 5r=14 (x=0)
r+ir—14=0
(x=2)x+T)=0
xr—2=0 wmr x+7=0

r=2 or x=-=7
Mumerically: For x = 2,
x+5=2+5=7Tand
14 H—?

F

For x = -7,
x+5=-7T+5=-2and
14 14
— =— =-=2
x =7

1 2
Algebraically: — — =4
gebraically: — p—

(x—3) — 2xr =dx{x — 3) (x # 0.3)
—r—3=d42" - 12y
-4+ 1lx—3=10

=11 = V1T = 4(=4)(=3)

T 2(—4)
_-ll= V7
—&
11 + %73 11 — %73

I=T252.443urx = T*ﬂ:ﬂjﬂ?

Mumerically: Use a graphing calculator to support your
answers numerically.

4r 12

r—3 x-13
x—3)+4x=12(x # 3)
r—3r+4xr=12
f+r-12=0

[r+4)x—-3)=0

x+4=0 or x—3=0

Algebraically: x +

r=—4 or x =3 — but x = 3 is extraneous.
Mumernically: For x = —4,

4 _ 44 _ 6 _ 12
x+x_3——4+_4_3— 4+T_ T:|.1'|.1:l
12 12
r—3 —4-=-3 7
Algebraically: 3 +==§
gebraically: —— + = =

Sx+2{xr—1)=8xx—1) (x=#01)
S5x — 2 =8 — x
—Er+ 13x—2=0
_ —13 + W1 — 4 —-8)3—2)

=

2—&)
_ 13+ Vs
16
F ey F g
r= % = 1453orx = % = 0172

Mumernically: Use a graphing calculator to support your
answers numerically.

10
. Algebraically: x + <= 7

SHW=T (x#0)
f-Tr+10=10
(x=2)x-5)=0
x=2=0 or x—5=10
r=2 or x=5

10
Graphically: The graph of f(x) = x + e 7 suggesis

that the r-intercepts are 2 and 5.
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N
[-9.4, 9.4] by [-15, 5]

Then the solutions are x = 2 and x = 5.
15
8. Algebraically:x + 2 = "

P4+ 2r=15 (x#0)
o+ —15=10
(x+5)x—-3)=0
x+5=0 or x—3=0
r=-5 or =3

Graphically: The graph of f(x) = x + 2 — Esugstsls
x
that the x-intercepts are —5 and 3.

[=2:4, 9.4) by [-15, 15]

Then the solutions are x = =5 and x = 3.

12
9. Algebraically: x + <= 7

2+12=Tr (x#0)
f-Tr+12=0
(x=3)x—4)=10
r=3=0 oo x—4=10
xr=3 or r=4 12
Graphically: The graph of f{x) = x + T_ — 7 suggests
that the x-intercepts are 3 and 4. .

A

—
9.4, 9.4] by [-15. 5]

Then the solutions are x = 3and x = 4.

1. Algebraically: x + E =-7
r+ha=-Tr (x=0)
c+Tx+6=0
(x +6){x+1)=10
x+a=10 or r+1=10
x=—-6 or xr=-1

f
Graphically: The graph of f{x) = x + s T suggests
that the x-intercepts are —6 and —1.

11. Algebraically: 2 — ——

1. Algebraically:-2 —

Section 2.7 Solving Equations in One Variable 111

7

e
" ‘I
[=0.4, 9.4] by [-5, 15]
Then the solutions are x = —H and x = —1.
1 1

r+1 F+x
[and 2 + x = x(x + 1]
AP+ x)—x=1 (x=0-1)
4+ x—1=0
(2x —1){x+ 1) =0
2e—1=0 or x+1=0
I=E or x=-1
— but x = —1 15 extrancous

Graphically: The graph of f(x) =2 — ! L

T+l 2+x

i
suggests that the x-intercept is 3 There is a hole at

x=-1.
|
=
Yo

H

[=5.7. 4.7] by [, 4]

S

Then the solution 15 x =

3 o__ 12
x+4 X4
[and * + 4x = x(x + 4)]

A +4x) -3 =12 [(x=#0,—4)
I+ 5r—12=0
(Zr = 3)x +4) =10
x—3=0 or x+4=10
x=% or x=—4

— but x = —4 15 extrancous
Graphically: The graph of f(x) =2 —

SR
5 x+4 X 4ax
suggests that the x-intercept s 5 There 15 a hole at
x=—4

I

[=5.7.4.7] by [, 4]

Then the solution 15 x = %
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13. Algebraically:

14. Algebraically:

112 Chapter 2 Polynomial, Power, and Rational Functions

Iz 1 7
Tts T2 Frax-10
[and 2* + 3x — 10 = (x + 5){x — 2]]
3x(r—2)+ (x+5)=7 [(x#-512)
W —Sr—-2=0

(3r+1){x—2)=0

Ix+1=0 or x—2=10
1

I= —5 or

x=2
— but x = 2 15 extrancous.
Graphically: The graph of
ix 1 7
= + -
= st 2 Eva-1

the r-intercept is —%. There is a hole at x = 2.

S

suggests that

[=1d.4, 4.4] by [-3. 9]

Then the solution 1s x = —%.

4x i 15
I+4+I—1_I!+3I—4
[and 2 + 3x — 4 = [x + 4){x — 1)]
dxfx— 1)+ 3x+4)=15{x#—-4.1)
4 —x—-3=10
(4x+3)(x—1)=10

dx+3=0 oo x—1=0
3 .
r=-7 or =

— but x = 1 is extraneous.
Graphically: The graph of

4x 3 15
= + -
fx) r+4 r—-1 P +3r—4

suggests that

the r-intercept is — % There is a hole at x = 1.

7

\

/

[—12.4, 6.4] by [=5, 10]

Then the solution 1s x = —%.

-3 3 3
15. Algebraically: —— — —— + — ~
X X

[and 2 + x = x(x + 1}]

(x—3)r+1)-3x+3=0 (x=#0-1)
¥ =5x=1
Wx—5)=10

x=0 or x—=5=10

=10 or xr =5 — but x = 015 extraneous.

Graphically: The graph of

xr—3 3
flx) = x _J:+1+f+x

x-intercept is 5. The x-axis hides a hole at x = 0.

~

suggests that the

//_

[=6.4, 12.4] by [=10, 5]

Then the solution 15 x = 5.

16. Algebraically: 22 - 2 _ 4 2 __
x r—1 x—-x
[and x* — x = x{x — 1)]
(x+2)(x—1)—4x+2=0 (x#0.1)
¥=3x=10
Mx—3)=10
x=0 or x—3=10

17.

xr=10 or x =3 —but x = s extrancous.

Graphically: The graph of
_x+2 4 2
flx) = x _J:—1+x1—x
suggests that the x-intercept is 3. The x-axis hides a hole
atx = (.

=07, 4.7) by [=5. 5]
Then the solution 1s x = 3.
. 3 il 3I-1x
Algeb Ily: + =
Y 2 T F+2x x

[and 2 + 2x = x(x + 2]

Ir+6=(3-x)xr+2)
Ir+b=—-rC+x+6h

(xr=-2.0)

®+2r=10
xx+2)=10
x=0 or x+2=10
xr=10 or xr=-2

— but both solutions are extraneous.
Mo real solutions.

Graphically: The graph of
] 3-
fix) =

3 x
I+2+f+lr_ " suggests that there

are no x-intercepts. There is a hole at ¥ = =2, and the
x-axis hides a “hole™ at x = 0.

=47, 4.7 by =%, 3]

Then there are no real solutions.
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. x+3 2 6
18. Algebraically: T  Tt3 1
[and & + 3x = x(x + 3]
(x+3P-2x=6 (x=-30)
FHdr+3=0
(x+1)(x + 31 =0
r+1=0 o x+3=10
r=-1 or r=-3

— but x = =3 is extraneous
Graphically: The graph of
r+3 2 ]
fley = x x+3 1+ 3x
suggests that the r-intercept is —1. There is a hole at

\

[—4.7. 4.7] by [-3. 3]
Then the solution is x = =3,

19, There is no r-intercept at x = —2. That is the extraneous

solution.

20, There is no r-intercept at x = 3. That is the extraneous
solution.

21. Neither possible solution corresponds to an y-intercept of

the graph. Both are extraneous

2. There is no r-intercept at x = 3. That is the extraneous
solution.

r—1
2+x(x—1)=5x—1) (x=1)
r—r+2=5r—-35

23

+tx=35

c—fr+7=0

P ) I VI(=6)" — 4(1)(7)
Ay

ML EL R

r=3+4V2= 441400
r=3—%2= 1586
X —6r + 5
U =3
Fofr+5=3r -2 (x==£V2
2 —Gr+11=0
—(—6) £ V(—a) — 4-2){11)
- 2(-2)
6+ %124 -3+ V3
T a4 2

-3+ /31
=

x

= 1284 or
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_ -3=1al

x = —4.284

[x#5)

3x i 2 _ 5
r+2 x-1 x¥+x-2
[and x* + x —2 = (x + 2){x — 1]

Arr—1)+2(x+2)=5 (r=-2.1)

I —-r—1=0
e e b e ) g
= 0)
_ 1=z 413
T
= ln,f\fﬁ = .7T68 or
1— %13
= = —0434
4x 5 15

"r o+ 4 +x—l T2+ 34
[and x* + 3x — 4 =[x + 4){x — 1]]
dx(x — 1)+ 5x+4)=15 (x# —4.1)
4+ x+5=10
The discriminant is b* — dac = 17 — 4(4)(5) = =79 < 0.
There are no real solutions.
x 5 15

o+ 1 +x—2 T -—x-—2
[and x* —x —2 = (x + 1){x — 2)]
I(x—2) +S5(x+1) =15 (x# —1,2)
i —x—10=0
(3x + 5)(x — 2) =0
Ix+5=0 or x—2=10

5
x = 3 or x=2
— but x = 2 is extraneous.
5
The soelution is x = -5

5
.+ = =8
x

F+5=8r (r=0)

Using a graphing calculator to find the r-intercepits of

flx) = x* — 8x + 5 yiclds the solutions

x = =300, x = 0661, and x = 2430,
-2

x

¥=3=Tx (x20)

Using a graphing calculator to find the r-intercepits of

flx) = x* = Tx — 3 yiclds the solutions

x = —2398 x o= —0441, and x = 2838

31 {a) The total amount of solution is (125 + x) mL; of this,

the amount of acid is x plus 60% of the original
amount, or x + (L6(125].

{h) v = 0,53
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114 Chapter 2 Polynomial, Power, and Rational Functions

x+ 75
x+ 125
x + 125, then rearrange to get (L17x = 2875, so that
x = 169.12 mL.
x + 0.35(100) x + 35
2w O =" = x+ 100
(b) Graph C(x) along with vy = (L75; observe where
the first graph intersects the second.

o) Clx) =

= (.83, Multiply both sides by

——

—

[0.250) by [0, 1)
For x = 160, C{x) = 0.75. Use 160 mL.

x + 35 .
T 7100 (.75, multiply by x + 100
and rearrange to get 0.25x = 40, so that x = 160 mL.

That 1s how much pure acid must be added,

(c) Starting from



