Quadratic Equations and Functions pages 508-575
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DIAGNOSING READINESS page 508 | 3-t2 - 5x —28 21. 4.v2 hx | =
—bitcfora=—Lb=3c=-22(-1) -3+ (5\. - 3)(L +7) 23. 8¢~ 10% + 3 = (41 - 3)(91 - 1)
) = —2—9—2——13ZC__”bfora=—1,b=3, P24 nr—-?m—lB——»(;11—9)(111-4-2)
i 25.12y2 4+ 8y — 15 = (6y — 5)(2y + 3)
P 26.x2 — 18y + 81 = x2 — 2(9)x + 9% = (x — 9)2

2a
2

1.
(-

= -2 (= j)_z(— g) E) _ 2 __(;, EI % 3. be ~ 3a? for

= —1,b=3c=-23(~2) - 3(~ 1)2 = —6—3(1) =
—6—3——94b A€ for g = —1,b=3,c = ~2Z

Py =98 15 504 2b(c— 1) fora=
-1, = =2 5(—1) +2(3)(-2 — -5+ = i
b=3c= (FD+23)(=2-1) = =5+ 6(-3) = i Check Skills You'll Need For complete solutions see

—-5~18=-23 6.c>+2ab—1F =-1,b=3,c= | . . , ;

92 _ - _ ﬂ_ _ Or_ﬂ _ . 2 C - | Daily 5kills Check and Lesson Quiz Transparencies or
2T 2-)@) “l=4-6-1=-37. /()= Presentation Pro CD-ROM

—3x% f(—6) = —3(—6)2 = ~3(36) = —108 8. y = : ; :

¥ —10forx=—6:y = (—6)2— 10 =36 ~ 10 = 26 1.-24 2.18 3.12 4.35

9. h(x) = x% + 6x; h(—6) = (—6)2 + 6(—6) =36 — 36 = | > Ry 5. R
010.y=(x—1)2forx=—-6y=(-6-1>2= 1V -
(=7 =49 1.y =5-2x%forx = —6:5 - 2(—6)> = | X X
5-2(36)=5-72=—-67 12,y =(1 +x)?forx = -6 -2 o 2 -2 |0 ?
=(L+(=6))* = (—5)* =25 13.g(x) = 5% g(-6) = |
3(~62=3(36)=24 1.y = (2x)forx=~6y=
(2(~6)* = (—12)2 =144 .
15.y=x 7 LA
5 : 3
X |
ol'x
] o ?
2 mrR
Lo H L ) )
investigation 1. y = x° y = 3x* y
i 2-4. Answers may vary. X o ]
16. y = —x2 y i Samples are given. \ /
0 X i 2a. Both graphs are U-shaped with N, X
—3 35 the lowest points at the origin. 2 |0 2
R P 2boy= 3&’ is narrower than y = x2.
A A P 3uy= —1" will be U-shaped with its lowest point at the
4 : origin. It will be wider than y = x2.
{4 Yes; the graph is wider
H Yy ’
4 * - than y = X2,
17.y = |x| % N[ p4
N A x
2 2 |0 2
X
5 o 3 i Check Understanding 1a.The vertex is (4,3);itis a
T T i maximum. 1b. The vertex is (—3, ~3); it is a minimum.
D 2x | flo)=-2 9 | (v 9
” ! : oty X
1B (x+2)(x—3)=x2-3r+2x~6=x2-x—6 0 | =200 = (0,0) ) %
19.Qy + 1)@y +3) = P32 I 3= | e o |
4v-+6y+7y+3 4y~+8y+3 20.(3x—T)(x+4)= RN - . I-—4 \
352 +4(3x) — Tx ~ 28 =342 + 12x — Tx — 28 = 2 1 —2(2)7=-81(2,-8)
8

Algebra 1 Solution Key = Chapter 10, page 217




3. widest (o narrowest graph: y = 4x2, y = +2 y = —2x
graph: y = 5x%, ¥ 3

da.y=x2y=xr—4

The graph ol y = x? — 4 has the same
shape as the graph of y = X2, but it is
shifted down 4 units.

4b. Positive values of ¢ shift the vertex
up. Negative values of ¢ shift the vertex
down.

Sa. /i = —1662 + 24  5b. Time must be

h nonnegative.

=
3 20
bt
£ jol 1\
% \
T \

0 1 1t

Time (seconds)

Y| 4
L1/
X
WERY,
\L[1/

Exercises 1.The vertex is (2, 5);it is a maximum.
2. The vertex is (—3, —2); it is a minimum.

3.The vertex is (2,1);it is a minimum.

2

A4 x | y=—dx (x, ») oly] 1x
0 | —4(0)?=0 (0,0) Jo 2
1| —4)r=—-4 | (1, -4 AN
2 | —42?=-16| (2,16 °
2 1) N AN A

5.x | f() = L5x* | (x,y) \ [ v 4
0 | 1L5(0=0 | (0,0) VLT

1 | 1501y =15 | (1,15 \[

2 | 1522 =6 (2,6) \\ 2 /
A ¥
X
2ol [ 2

6.x | y= §I2 (x. ) F\ ol 1 [ 4
0 | 30)?%=0 (0,0) \ ) /l
2 | q2=f | (29) LA
4 | =% | (+3) [kl
6 | 46)2=24 (6,24)

7.x | flx)=-32 | (x,) olvT [x

~o2=0 | (0,0 2/ \ 2
v ar=-3 | (u-) [T
2 | —32)P=-21(2-2)

8.x | y=-1x? (x.9) oly x

0 | -{o2=0 |(00 AL N4
?( )‘J 4 )4 /"4 \

2 | —3(2)=-3 (2, _i) [ \

o | = (o) BHEHN

6 | —3(6)>=-12|(6,—12)

Algebra 1 Solution Key

| f) =32 | (o))

X

0 | 3(0)2=0 (0,0)
1 | 3(1¥2 =3 (1,3)
2 | 32R=12 (2,12)

10. widest to narrowest grapl:

y= %.\-2, y =32y =452
11. widest to narrowest graph: f(x) = %xg, flx) =+,
tf {(x) = 512 12. widest to narrowest graph: y =
y= —%xz, y = 35x> 13. widest to narrowest graph:

Flx) = =352 f(x) = =22, flx) = —dx?

14. f(x) = x + 2;same as

flx) = x2, but shifted up
i 2 units

15. y = ¥2 — 3;same as

y = x2, but shifted down
i 3 units

16. y = %xz + 4;same as

y= ;:xz, but shifted up
i 4 units

17. f(x) = —x? — 1;same as

i f(x) = =2 but shifted
i down 1 unit

18. y = —2x% =2, same as
y = —2x2, but shifted

! up 2 units

19. f(x) = 4x? — 7;same as
F(x) = 4x2, but shifted

i down 7 units

Chapter 10, page 218
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el
2040 = 166 + 30 R
:g 10 ™,
< At
= b \
5] \
41
T \t
O

Time (seconds)

21. The parabola opens downward, so choose C, E, or F

The graph is shifted up 8 units, so choose E.
22, The parabola opens upward, so choose A, B, or D.
The graph is shifted down 1 unit, so choose A.

23.The parabola opens downward, so choose C, E, or .

The graph is shifted up 3 units, so choose F.

24. The parabola opens upward, so choose A, B, or D.
The praph is shifted up 4 units, so choose B,

25. The parabola opens downward, so choose C, E, or F.
The graph is shifted up 2 units, so choose C.

26. The parabola opens upward, so choose A, B, or D.
The graph is shifted down 5 units, so choose D.

27. The graph of y = 2x? is narrower.

28. The graph of y = —x? opens downward.

29, The graph of y = 1 SL7 is narrower.

30. The graph ofy= ,1 is wider.
3.y = _1‘:" + 3;

Yy
same as y = }‘.12 : N
but shifted up 3 units =
/ NS
Y| 4210 ]
32. f(x) = —1.522 + 5; %
same as f(x) = —1.5x2,
but shifted up 5 units ‘!4 \
N
/ \
ol [\«x
RER
33. y=3:2 - &
1 y
same as y = 3x2, k\ < I# X
but shifted down 6 units o\ IE
\ [
=6

34. y l
N 5 /
o X
-2 |0 2
35. \‘ vy /
N Wi
NG 1 A [ x
)

Algebra 1 Solution Key

| 36m0 < A <367~ 1131

L 36.71TY 37. v
\ 0 ™ X
\ 4 Y
\| |7
L4
2 |
M
() X
38a. i = —16:2 + 200 38b. /1 = —16(1)2 + 200 =
7 184; 184 ft
.- 38c. hh = —16(3)% + 200 =
& 20 T=” 56; 56 ft
.-E,'I e
T N 1
0 2 3

Time (seconds)

39a. The diameter of the pizza must be less than 12 in.,
i so the radius must be less than 6 in.;0 < r < 6

39b.Ifr = 6,4 = 7 - 6% = 367, s0 A must be less than

39c. A = a2
A ’/
&80
£
g 10 d
P
< - r
2] 2 | 3145

Radius (in.)

40. a > 0, so the parabola opens upward; X, L,

P Ma< 0, s0 the parabola opens downward; M

i 42. |a| has the greatest value, so the graph is the

{ narrowest; K 43. |al has the least value, so the graph is

| Ada. y=

the widest; M 44. Answers may vary. Samples are given,

; 5x% 44b. y = —5:2 A4c, y = 342
453, 1= ~1612 + 144 45h. 16 ft
; R 45c¢. No; the apple falls
AT‘S i 48 ftfrom¢t =1tot =2,
@ AN because it is accelerating.
2 160 A\
= N
B & N\
o 50
2 \
+ f
0 2 ]

Time (seconds)

46a. The graph of y = ax® + ¢ intersects the x-axis in

two places when c # 0 and a and ¢ have opposite signs.

46h. The graph of y = ax* + ¢ does not intersect the

x-axis when ¢ # 0 and ¢ and ¢ have the same signs.

Chapter 10, page 219




47a, y = 240 — x? 47b.0 < x < 12; the
Ly side length of the
26 b~ square garden must
—~ hn \ be less than the width
& 200 N of the patio.
o .l 47c. 96 < A < 240 as
= 156 \ the side length of the
e: N garden increases
$ 168 \ from 0 to 12, the area
e \ of the patio decreases
< Y \ from 240 to 96.
\[ X 47d.about6 ft
0 4 3 112 | 16
Side Length of Garden (ft)
48a.0 >0 48b. |a| > 1
49a. v 49b. ¥
Agl TN a
/f -~ \\ [{ L™ \\
; /TN
\
1 " 2
-3 O ] 3 X
=3 01 ] 3

50. |—3| > |2|,so the answer is B. 51. The graph of

y= —~21 — 1 crosses the y-axis at —1; look for a c-value
(y = ax? + ¢) that is less than —1; y = 3x? — 3,50 the
answer is G

52. Test each point in the equation y = 4x? + 3.
A (0,3);3 L 4(0)>+3,3=3

B.(1,7) 7—4(1)2+3 7=17

C.(-1,7:7 % 4- 1) +3,7=17

D.(3,27):27 4(3) + 3,27 # 39; the answer is D.

53.[4] 53a. ¢ = —16:2 + 200 (t, h)
0 —16(0)2 -+ 200 =200 | (0,200)
1 | —16(1)* +200 =184 | (1,184)
2 | —16(2)% + 200 =136 | (2,136}
3 | —16(3)2 + 200 = 56 (3,36)
4 | —16(4)% + 200 = —56 | (4, —56)

h 53b. When h =0,¢ =

F~ 3.5; about 3.5 seconds
- 188 < [3] estimate incorrect or
E \\ missing
= 120 \‘\ [2] error in table or
% graph
T 60 [1] table OR reasonable

graph only
o) 1 2 3|t
Time (s)

54, 3 —4x2 4 2x —B=x3x —4) + 2(x —4) =
(2 + 2)(x — 4)

Algebra 1 Solution Key

Lp? (b+2) +1(b+2) =

55. 1543 — 1842 — 10a + 12 = 3a® (50— 6) - 2(5q — 6) =
(3a~ —~2)(5a — 6) 56.76° + 14b> + b+ 2=

(7b + 1)(b + 2)

57.93 +3y2 —4y - 12 =y +3) -4y +3) =

(P - Ay +3) = (y+2)(y -2y +3)

58. 13 — 2% — 24n = 2:1(:12 -n-—-12) =

2n(n + 3)(:1 —4) 59. 302 + 512 + 9m =
Im(10m? + 17m + 3) = 3m(2nm + 3}5m + 1)

i on? — 6311 62. —202(6r — 11) =

N CER 4 (3m — 3 + 5) = 12m®
| 64. —5y(3)° + 2y°
! B5.3c3(—42 + Tc— 8) =

60.5x(3x — 4) = 131- —20x 61.{n —7)%n =
—-1263 + 2212

— dird 4+ 20m?
—15y0 — 10y4 + zoy

—4) =
—12¢5 4 21t — 243

i 66. (2 —0.2)x = 27;1.8x = 27, x = 15; 15 balloons

Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or

Presentation Pro CD-ROM.

- 6.};’ + 9] axis ofsymmetry yiA V,
i y-coordinate of vertex: \ f—
P y=3R—6(3)+9=0 2

: vertex (3,0); points (1,4),(5.4)

" % 6 v
4
\YN Y, ' x
< —3f1o] [\
x Fal
-2 |0 ] Te
% Y| | 1
L[/
0 X
-2 /2

12.-23.-3; 4.6

5¢

o
o

Check Understanding 1. f(x) =

o 2 4 |x

L 2o h= —162 48 + 4t =~ =~ =15

i 3a.y =2+ 2x — 5; boundary curve A V17

; vertex (-1,
shade below

1.5 seconds 2b. h = —16(1.5)% + 48(1.5) + 4 = 40;40 ft

y=x2+2x— 5 axis ofsymmetry: X
AN .
y-coordinate of vertex:

= (-1} +2(-1) -5 = -6,
—~6); solid line and

Chapter 10, page 220




3b. y > x? + x + 1; boundary curve y = x> + 1 + 1;
b L.

T T 3

SRS

P ()1

) dashed line and shade above

axis of symmetry: x =

3
q

L]

y-coordinate of vertex: y = (

vertex (

5

Y

=42 |0

Exercises 1.y = 2x2 + 4, ory = 2x2 + 0x + 4; axis of
Symmetry: v = —% = ,(?) ={,x =
vertex: y = 2{0)% + 4 = 4; vertex (0,4) 2. f(x) =

2x% + 4x — 5; axis of symmetry: x = —% = % =

{}; y-coordinate of

\—J

—1,x = —1; y-coordinate of vertex: y =
2(~1)% + 4(~1) — 5 = ~7; vertex (-1,

x2 — 8x — 9; axis of symmetry: x = m%

8 —
T2 T
4, x = 4; y-coordinate of vertex: y = 42 — 8(4) — 9 =
—25; vertex (4, —25) 4. y = 3x* — 9x + 5; axis of
symmetry: x = —% = ,(3) =15,x=
of vertex: y = 3(1.5)2 — 9(1.5) + 5 = —1.75; vertex
1.5, —1.75)

1.5; y-coordinate

5-10. A. y = x% — 6x; axis of symmetry: x = —-2%

—ﬁ = 3,x = 3, and parabola opens upward, se Ex. 9.

B.y= x2+ 6x; axis of symmetry: x = —% = —% =

—3,x = —3, and parabola cpens upward, so Ex. 5.

C.y = —x? — 6x; axis of symmetry: x = gba = 2(_61) =

-3,x= —3 and parabola opens downward, 50 Ex, 7.

D.y = —x2 + 6x; axis of symmetry: x = "i%

"Z_ET)" = 3, x = 3, and parabola opens downward, so

Ex.10. E. y = —x? + 6; axis of symmetry: x = —ibE =

“2(—91")" = {}, x = 0, and parabola opens downward, so

Ex.6. F.y = x* — 6; axis of symmetry: x = —'zb‘a =

—% = x = 0, and parabola opens upward, so Ex. 8,

50B6.E7.C8F9A 10.D X=—

1. f(x) = x2 + 4x + 3; axis of S P

symmetry: ¥ = —% = —% = -2, . 1

x= -2 y -coordinate of vertex: ~

y=(-2+4(-2) +3=-1; 3 0

vertex (—2, —1); points (0, 3), (-4, 3) (4, 41

12,y =2x% — 6\:' axis of symmetry: x=1.5

e b yid| §x

X ey = 7(7) =1.5x=15 2} ::! J

y-coordinate of vertex: NIl ]

y = 2(1.5)% — 6(1.5) = —4.5; [AYHF

vertex (1.5, —4.5); points (0,0), (4,0) 1
(1l5,|-4.5)

Algebra 1 Solution Key

13. y = —x2 + 4x — 4; axis of symmetry: x=2
i y-coordinate of vertex: y = (
P22 4+ 4(2) — 4 = 0; vertex (2, 0); o] 1 X
i points (0, —4), (4, —4)
g o \
h T } \
; 14. y = 22 + 3x + 1; axis of x=—075
symmetry: x = ~5. = 2{32) = A f.f; 7]
i —0.75,x=-075 : /
i y-coordinate of vertex: y = \ 2
! 2 .
P 2075 +3(-0.75) + 1= (_g75 ~jof2h\i ] |x
¢ ~0.125; vertex (—0.75, —-0.125), 2 lo

{ points (0, 1), (~2,3)
! 15a. 4 = 40x — ¥ or A= —x*+ 40x; x = —%
—% =20;20 ft 15h. A = 40(20) ~ 202 = 400; 400 ft2
16a. k= ~162 + 40t + 61 = —F = ~5 2% = 1.25;
1255 16b h=—16(1.25)% + 40(1.25} + 6 = 31;31 ft
i 17. y > x* boundary curve y = x%
! dashed line and shade above

i 18 f(x) < —x% boundary
i curvey = —x?% dashed line
i and shade below

P19,y = x% + 3; boundary

! curve y = x> + 3, same as
iy = x? but shifted up 3 units;
i solid line and shade below

i 20.y < —x? + 4: boundary curve
y= —x2 + 4, same as y= —x2

! but shifted up 4 units; dashed
line and shade below

! 21,y = —2x2 + 6; boundary

i curve y = —2x7 + 6,same as

i y = —2x? but shifted up 6 units;
i solid line and shade above

*  Chapter 10, page 221




22. f(x) > —x% + 4x — 4; boundary
curve y = —x% + 4x ~ 4; axis of
symmeltry: x = —j% = —7—~——(4 0=
2,x=12 y -coordinate of vertex:
y = —2%+ 4(2) — 4 = 0; vertex (2,0); -
points (3, —1), (1, —1); dashed line and shacle above
23. y = x? — 9x + 3;axis of k lea 5 I
symmelry: x = —4= = 4
C29 4 x =4S of\a [ |
2(1) = NAYHER|
y-coordinate of vertex: I RVEF
y =452 -9(45)+3 = A\ ]/
—17.25; vertex (4.5, —17.25); ° X
poiats (0, 3}, (6, —15) s \t (4l5,1-17.25)
24. f(x) = —x* —dx — 6; =2
axis of symmetry: x = —% = 3 f(x)
4 - =4 o} X
~7 -2, x=-1
=0 (Hzl=2.4. Lo
y-coardinate of vertex: y = 7o N
~(-22-4(-2) - 6= -
vertex (—2, —2); / \
points (0, —6), (—4, —6) F 1 ¥ |
25. f(x) = x> — 2x + 1;axis of flx) x=1
— A
symmetry: x = —i% = _T% = \ f
1, x = 1; y-coordinate of vertex:
y=12 = 2(1) + 1 = 0; vertex (1,0); = X
points (0,1),(2,1) ol Yalo
26. y = 2x2 + x — 3;axis of x = ~0.25
!
symmetry: x = _ibE = 2(12) = - Y ’4
-0.25,x = —0.25; V12
y-coordinate of vertex: y = AN Jx
2(—0.25)% + (—-025) —3 = —5\[[0
~3.125; vertex (—0.25, —3.125); o/
poiats (L,0), (~1, —2) ;-in--o 25, —3.125)

27.y = x* + 3x + 2;axis of
symmeiry: x = -—% =

3 e —1 &
—m = 1.5,_1 = 1.5,
y-coordinate of vertex:
y=(-152+3(-15)+2=
—0.25; vertex {—1.5, —0.25);
points (0,2),{—3,2)
28.y = —x% + 8x — 5;axis of
symmelry: x = _ibE = _§_“("§T)‘ =
4, x = 4; y-coordinate of vertex:

—4% + 8(4) — 5 = 11;

vertex (4,11);
points (1,2}, (5, 10)

>
HH
e
tn

=<
ot |

tp

(1.5, +0.25

= = [~ F =]

1)

o
[
——

=]

4]
j‘——"—-—-

P
T

Algebra 1 Solution Key

2

29. y£~~+2x+1;axisof x=—2
A 2 \ IR
{osymmetry: X = —3; = — , = \ Tf
: 2(5) \ oL/
: —2,x = —2; y-coordinale of p
vertex: y = %(—2)2 +2-2)+1= —i N 7 [0
—1;vertex (=2, —1); (-2 -
{ points (O 1) (—4,1)
i 30,y =1x + 2x + 1 axis of x= -4
b 4 y
sym;netry. x=-—g=

L 4 x=—4 -8\ 6 -2 Jo| x
) T
i y-coordinate of vertex: Ja.-3)

=H-4+2(-+1=
i —3;vertex (—4, —3); points (0,1), (-8, 1)
31.y=—£.t2+2x—-3;axis x=4
of symmetry: x = —g‘% = y VJL(:;' 1) -
2 72
- =4 x=4 o 2 [ )
1

Ee A
: y-coordinate of vertex: ¥

Ly =l o) -3=1;
! vertex (4, 1); points (0, —3), (8, —3)

32-34. Answers may vary. Samples are given.
D 32.y=202—-8x+133y=-3234.y=22+4

35a, y =222 +53x + 4 x = ba= 7(532) 1.2,
{ about 1.2 meters 35b. y = —2.2(1.2)% + 5. 3(1 2)t4=

7.192 = 7.2; about 7.2 meters 36a. y = ~0.1x2 + 12

36b. boundary curve
y=—01x*+12;
points (0, 12),
(6,8.4),(10,2),
(—6,8:4),(-10,2)

36¢. Yes; when x = 6, y = 8.4,s0 the camper will fit.

b _ 1600

2% = T3(—64) =12.5;

37a.5 = —64p? + 1600p; p

| $12.50 37b. § = —64(12.5)2 + 1600(12.5) = 10,000;
! $10,000 38. Area = 32 units? 39. Area = 26 units?

40, Answers may vary. Sample: If the coefficient of the

i squared term is positive, the vertex is a minimum; if it is
¢ negative, the vertex is a maximum. 41. Answers may

vary. Sample: a affects whether the parabola opens up

i or down, b affects the axis of symmetry, and ¢ affects the

y-intercept.
42a.2(w + ) =

26;w+ {=13w=13—¢(

42b. A = fw = £(13 — {) = 13¢ — €2 = —{? + 13¢(;
A=—+130 42c. 0 = —f = ~5/=p = 6.5,

A = —6.52 + 13(6.5) = 42.25, vertex (6.5,42.25)
42d.£ =65,50w =13 — 65 =65,65{t by 6.5 ft

Chapter 10, page 222




A3a. fr= —4.97 + 382 + 1.7t = —

"a
—:)—(:’—'%2—9— = (}.4: about 0.4 seconds 43b. h =

~4.9(0.6)2 + 3.82(0.6) + 1.7 = 2.23; no, because at 0.6
seconds the ball has a height of about 2.23 m, but the net
has a height of 243 m
44.(D) y= -2+ 6;
boundary curve y =
—x2 + 6, parabola that
opens downward with
vertex (0, 6) and points
(2,2), (-2, 2)

@ y= —_t— + 8;
boundary curve y
_%_1.2 + 8, parabola that

opens downward with
vertex (0, 8) and points (2, 6), (—2,6), (4,0),(—4,0)

@}rEO

A5a. /1= —4.9* + 3.8 + 0.5:1 = —

o

FaLy

4

b _
da

about 0.4 seconds 45b. Uset = 2(— W) == ().7755:

h= —4.9 (0.7755)* + 3(0.7755) + 0.5 = 0.5.
No; the height of the ball is about 0.5 m, so it will take
more time to reach the ground. 46a. y-interc:ept {0,2)
46b axis of symmetry: x = —2.5 46c. x = —-25=
~5{y: =5 = —b;b =5 46d. y = x” + 5x +2
46e. Answers may vary. Sample: Test (~4, —2). -2 =
(-4 +5(-4)+2,-2216-20+2,-2=-2V
46f. No; you would not be able to determlne the & value
using the vertex formula., 47. y = -2y -1
b
—9g = = 7(1) =Ly=12-2)-1=-2
vertex (1, —2); A
48.Fy=—x2-2x;b=-2 G.y=—x2—3x;b= -3

?ﬂ}

X =

Hy=—x2+2yb= 2Ly= —x2 + 3x;b = 3; the
answeris L 49,y =05x2 - 2v+ L;x = -% = 2(073)
=0.5(2)% - 2(2) + 1 = —1;vertex (2, -1);B

50 [ ] axis of symmetry: x = f ﬂ% = 16.7;

maximum height: y = —0.009(16.7)> + 0.3(16.7) + 4.5;
y =71t [1] appropriate methods, but with a minor
computational error 51. The parabola opens downward,
so choose C, E, or F; vertex (0, —2), so choose C or F;
same shape as y = —x2,so choose C. 52. The parabola
opens upward 50 choose A, B, or D; the graph is wider
than y = x?and y —,.r so choose A. 53. The parabola
opens downward, so choose C, E, or F; vertex (0, —2),

so choose C or F; the praph is wider than y = —x?,s0
choose F. 54. The parabola opens upward, so choose A,
B, or D; same shape as y = x? but shifted up 2 units, so
choose D. 55, The parabola opens upward so choose A,
B, or D; the graph is wider than y = x%,50 choose B.

56. The parabola opens downward, so choose C, E, or F;
vertex (0, 2), so choose E. 57. (¢ + 4)(c — 9)
¢? — 9¢ + de — 36 = ¢2 — 5¢c — 36 58. (Zx — 3)(x +6) =
22 4 12x — 5x — 30 = 2x* + 7x - 30

50, (4t + 1)(5¢ +3) =202 + 12t + 5t + 3 =

Algebra 1 Solution Key

1.V <
{ and 6 18. V25 < V27 < \/36,505<\/Z};<6;

: between 5 and 6 19. -V 144 <

Porar TaT
! 39a.d =V12,800h + 12 =V/12,800(4200) + (4200)% =

| /71,400,000
L V12,8000 + /2 = V/12,800(3600) + (3600)% =
| /59,040,000 = 76547654 kim 40, Va4l =21
a1 /% =

L 44 -V30 = 548 45, —/T089 = 33

20[2 + 17t + 3 60. (Tn?2 - 2)(3n® ~ 8) =

- 210 — 5602 — 6% 4+ 16 = 210t — 620 + 16

P61 (a+ 52t —a+4) =
§7{11“—51-14a+10(1——5a+70—7a + 9 — a + 20
f B2 (374 6r —T7)2r - 1) =

63

3l 12— —1dr+ T =624+ 92 = 20 + 7

Check Skills You'll Need For complete solutions see
i Daily Skills Check and Lesson Quiz Transparencies or
i Presentation Pro CD-ROM.

| 1.121 2.144 3. —144 4.2.25 5.036 6.
Checlc Understanding 1fa. \/5 =7 1b, V36 =

4

9

16
25

7.5 8.

Za \/é irrational

1c. —V121 = -11 1d.

2b. V225 = +15, rational 2c. ~%73, irrational
- 2d.\/2 =1 rational 3. -V121 < -V/105 < V100,

s ~11 < —\/105 < —10; between —11 and —10

4.V1781 =422 5.2x =140,50x =70, d =

E VT E (207 = V702 + 1407 = V4900 + 19,600 =
© /24,500 ~ 156.5; about 156.5 1

Exercises 1.V/169 = 13 2. V400 = 20 3.0/3 =1

4.V900 = 30 5.V0.25 =05 6. 6

49 77

7. V121 = -118.V196 =14 9.1/036 =

10. — V144 = —12 11.0/Z =3 12. +V0.01 = 0.1
13. V37, irrational 14. —V0.04 = —0.2, rational

15. i\/i, irrational 16. — % = -ﬁ, rational

< V36,50 5 <V 35 < 6, between 5
V130 < -V 121,50

—-12 < =130 < ~11; between —12 and —11

20. V169 < V170 <V'196,50 13 < V170 < 14;

between 13 and 14 21. V12 =346 22. V203 =
—14.25 23.V 11,550 = 10747 24. =/ 150 = ~12.25

25.e = \/% = \/% = (1L.93 26. square roots of 400

420 27. square root of 0: 0 28, square roots ol 625: £25

29. square roots of 9 +3 30. square roots of 1.69: £1.3

31. square roots DfSl' __g 32, square roots of 729: +27
33. square roots of 2.25: £1.5 34. square roots of 256

+16 35. square roots of 0.01: £0.1 36. square roots of
M.+ 8 37, square roois of 40,804: £202 38.1

= 8450, 8450 km 39b. d =

2=141 43.V16=126

42
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V.64 = ~0.8 47. V41 = 6.40 48.V/75 = 8.66
49. Answers may vary. Sample: The {irst expression
means the negative square root of 1, and the second
expression means the positive square root of 1.

50. Answers may vary. Sample: 3 and 4 (since

3% + 4% = 9 + 16 = 25, a perfect square) 51. V16 = 4

52a.1 = \/& =/ = \/25=555 52b.1 =
V& = /B8 - \/100 = 10;10's 52c. No the

object takes only twice as long to fall. 53. False; zero has

only one square root. 54, False;\/I = 1. 55.True
56, True 57. False; answers may vary. Sample:

V4 + V9 =V4 + 9. 58, [alse; answers may vary.
Sample: V' 12 and /3 are irrational, but V36 is rational.
59a. Area = 2(2) = 4 units? 59b. % units?
59c. 4(% unitsz) = 2 units? 59d. V/2 units 60. V/1.69 =
2 2 = _ T _2
13 61. V2 + 32+ 11 =V36=6 62.\/¢ = }
63.VE0~9 64.6=\/4 =\/ZBE-Vi21 =11
65. V100 - V256 — V16 - Vo4 = 10(16) — 4(8) =
160 — 32 =128
66. y = x2 + 4x + 3: axis of
4 y
symmelry: x = —% = —-T“l) = 3
—2,x = ~2; y-coordinate of vertex: \ l
0

y=(=2)2+4(-2)+3=~1;
vertex (—2, —1); points (0, 3), 13
(—4,3) (-

67.y=x%+2; axis of symmetry: X

b
X=—z; = — 7(1) =0, x=10; 14

y-coordinate of vertex: \
y = 0% + 2 = 2; vertex (0, 2);
points (2, 6), (—2,6)

Il
=

L=}

&

68. y = 2x% — 8x — 5; axis of
symmetry‘ x= --% =
«-«2},) 2,x = 2; y-coordinate

of vertex: y = 2(2)2 — 8(2) — 5 =
—13; vertex (2, —13); points \ /
{0, —5), (4, —3) 8

L
Q=

i

o
|
t

69. y = —x* + 6x — 1; axis of
symmetry: x = -ET—ET) = y A |3

3, x = 3; y-coordinate of vertex:
y= -32 4 6(3) — 1 = §; vertex
(3, 8); points (1,4), (5,4) 7
ofF | 2 ¢v 4

_iE_

2]

-9

Algebra 1 Solution Key

: 70.y = 6x? — 12x + 1;axis of X =1

{osymmelry. x = —g3; =

. Vertex (1, ~5); points (0, 1), (2, 1)

f 71y =
i symmetry: x = —% =
{ 3,x=3; y-coordinate of vertex:

Vertex (3,27); points (0,0),(6,0), 5,
(L1961 -
L T2(d+9d-9) =
: d? ~9d +9d — 81 =d”? — 81 Q

—12 _

’)(6) -y

x = 1; y-coordinate of vertex:
=6(1) —12(1) + 1=~

I

—3x? 4 184; axis of
18 4
Ti-3 T

3.27)

= —-3(3)% + 18(3) = 27;

L3 PP

P 73.(3t—5)(3t +5) =

L 92+ 150 - 15t — 25 = 92 — 25 74.85 -

95 =

(90 — 5)(90 + 5) = 90% — 5% = 8100 — 25 = 8075

L 75 (x+ 13)2 = (x + 13)(x + 13) =
i xZ+ 13x + 13x + 169 = x2 + 26x + 169

76, (dy = 7 = (dy —~ T)(dy -

L (100 + 1)

7) =
16y2 — 28y — 28y + 49 = 16y? — 56y + 49 77.1012 =
=100 +2(100 - 1) + 12=10,000 + 200 + 1 =

10,201 78.9022 = (900 + 2)% = 9002 + 2(900 - 2) + 2% =
i 810,000 + 3600 + 4 = 813,604 79. (6k — 7)(6k +7) =

L 36k + 42k —

{14457 ~ 168b + 49 81.x7 %712 = 5 =

42 — 49 = 36k* — 49 80. (12b — 7)? =

(12b ~ 7)(126 = 7) = 145> — 84D — 8db + 49 =
6-

] cy o 3(-2)
P36 _ yoioo_oo ¢ _ 33 =21 _ 3
et 2 82 TRT PR () e M IS
y=3 . 6 6 3
: 83. =1 = -3 = =8 = _LT

)3 -8

i Check Skills You'll Need For complete solutions see
t Daily Skills Check and Lesson Quiz Transparencies or
i Presentation Pro CD-ROM.

g.m

§2L=3-r~_~§
P (—4)2 +3(—4) -

i axis of symmetry: ¥ = —3; =

162—93+114175056+117%8 +1

Investigation 1a.1} 1h. —4and1 2a.2x -3 =0;
= 1% 2b. yes 3, Check x = —4:
4=16—-12 —4=0,yes; checkx—l:

12+3(1)-~4—1-l J—4 —Oyes 4a.y=x2+x— 6
—71):, y-coordinate

. 2(1}
of vertex: y = (—%)' + (“i) 6= —64, vertex

(—%, —637); points (1, —4), (2,0)
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y
Js o X
\L L
\[ Ll

4b. =3 and 2 4c¢. Check x = —3:
(-3 +(-3)—6=9-3-6=
0; yes; check x = 2242 -6=
4+ 2 -6 =0 yes

Check Understanding

la. x2 — 1 =0,
graph y = ¥ -1
x=1x*1

1h. 2x% + 4 =0
graph y = 2x% + 4;
no solution

1c. x? — 16 = ~16;
2=

graph y = x%
=0

AR,
\ L
9
-1
A1V
A/
s} X
-1
2
\l 1/
X
42| j01 2

a1t —25 =02 =251=%V25t=45

26,302+ 12 =123 =0 =0;n =0 2¢.
—16;no solution 3.V = arih;

0;2g% = =32, 87 =

282+ 32 =

1800 = zr2(3); r2 = B0, =~ /1890 — 13.8; about 14 ft
Exercises 1. x2 — 9 =0
graph y = -9 \ 2 14 {x
v=E3 B o] 2/
\\ R /
NS
T
2 ‘C2 +5=0 , (
graph y = x* + 5; -8 Y1/
no solution
&
X
-2 |0 2
3.4x2 = 0; %
graph y = 4x%; ~\ 2 7
x=10
\ X
-2 |0 2

Algebra 1 Solution Key

4.2x% — 8 = (;
graphy = 2x* — 8 A2 g ‘JX
v =12 ]
oy
\ 1/
3
f B X+ 16=10; v
. graph y = x% +16; 56
{ no solution -
: 2
4 X
-2 |0 2
6.2 -3=10
3 1 ') k A y {
graph y = 3v° — 3; =
=13 X
—6 [N [0/ | &
7l +1=0, y
graph y = %.1'2 + 1; 3
{ no solution N 4
X
+42 {0 2
8.x2+7="1,
‘2‘; . ! k‘ L] 4 f
graph y = x%; \ l
X = ¥ x
: J2 ol [ 2
9.t -1=0; 7 7
{ graphy= 4;\2—1 Hre) X
P x=22 =3 3

1042 = 49: fc = +\/49,k = 7 1. b2 = 44116 =

i\/‘?‘l_l_; b=421 12. 52 =225 =0:m2 =225, m =
225:m = %15 13. 2 + 25 =352 = ;¢ =0

—16: x* = —7; no solution 15. 4r? =25

f'2=2_4—21‘“-=+\/;r—i'3 16. 64p% = d; p* =

=1—16;p=__ ilg;p %17 6we — 24 = 0;6w? =
2wl =diw = 2 VAow = 22 18,27 — 7 = 0;27 =
y2y = £V27 19. 22 = 256,x = V256 = 16,16 m
20 12=90,1=\/§6 9.5;about 9.5 ft 21. 7r* = 80;
2= 8—,9; = 8—,9 about 5.0 cm 22a. 4art = 450;
=10, \/E — 6.0: about 6.0 in. 22b. The length
i of a radius cannot be negative. 23. y? = —36; none

L 28,2212 =602 = 18;two 2517 — 15 = —15,2 = 0;
| one 26, 2% = 0.75(12%) = 108;x = V108 = 10.4; 104 in.

by 104 in. 27a. 72 = 400; 2 = 4 r =\ /MW ~ 113,

1130 27b. 2r? = 800; 72 = 88 r =+ /800 ~ 16,0, 16.0 ft
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27¢. 16.0 + 11.3 = 1.4 # 2; no, the radius increases by
about 1.4 times. 28. 1.2q% — 7 = —34:1.2¢% = —27;4° =

127,;110 solution 29.49¢2 — 16 = —7:49/2 = 9:4? = %;
f—+\f—+3303d-———o3d—w%d2—ﬁ-
d=+\/L=+l3112 4=l =g2=80=
V8 = 428 32.7h% + 0.12 = 1.24; 7% = 1.12; 4% =
L2 = 016,1 = £V/016 = £04 33, L2 + 3 =0;
2= -3;. »—12,x—+\/_._+35344—j 2
12=1-2%72=12r=V12=35355 35.x* ~ c = 0

=¢l112=cand (-11)? =¢, soc—-l’)l 36a. x2=n
has twa solutions when n > 0. 36b x2 = n has exactly
one solution when 7 = 0. 36¢. v© = i has no solution
when 1 <. 37. Answers may vary. Sample: Michael
subtracted 25 from the left side of the equation but
added 25 to the right side.

24 e
38a.To s_ohge - 4 =, IYIRAY
graph y = x~ — 4; “loff ] x
to solve 2x2 — 8§ =0, T 2

graph y = 2x? — 8.

kY

Both equations have the
solutions 2 and —2.

38b. The first equation multiplied by
2 on both sides equals the second _
equation. 39a. area of square: (2r)2, or 4r2; area of
circle: 772 39b. 4r> — xr? = 80

39 24~ m) =807 = ;B = /=97

2r =2/ 4—%0? = 19.3; radius of circle == 9.7 in., side of
square == 19.3 in. 40. Answers may vary. Samples are

given. 40a.5x% + 10 = 0;5x% = —10; 2% = ~2;
no solution 40b. 2x% + 0 = 0;2x2 = 0;22 = 0;x = 0

40c. —20x2 + 80 =0; 202 = —80;x2 = d; x =
+Va = +2 81, A = Lpi 20 = 1% 12 = 40,1 =
V40 =~ 6.3;6.3 ft 42. A = 3bi; 120 =1 - 202 1% = 120,

h=V120 = 11.0;11.0 cm 43a.€=3*-"-§,ﬂ=%;12z
0202m 43b. 16 = 2552 = L62, — /I8 ~ 5 5,
2.55 43c. 22——jr5f',r =32 = /5 ~ 30,305

43d. You would shorten the pendulum, because as

{ decreases, t decreases. 44a. (x + 7)2=0,x+ 7 = 0;
x=—7 44b. y = (x + 7)%; vertex (—7,0) 44c. Answers
may vary. Sampie h = 5;solution to y = (x + 5)%is ~5;
vertex of y = (x + 5)%is (=5,0). 44d. Vertex at (4,0),

because the vertex is at (—/1,0). 45. A = %h(bl + by);
1960 = 3y(y + 4y); 1960 = $(5y); 1960 = 3y% y2 =
2(1960); y2 = 784, y = /784 = 28,28 cm 46. 312 — 48 =
0;3x% = 48; 52 = 16; r—+\/_— +4:B

47.F5x% + 1 = 10,552 = 9,22 = 5, two solutions
G.5x2+5=10,5x2 =
H.5x? + 9 = 10,5x* = 1,52 = L two solutions

5, x2= 1, two solutions

Algebra 1 Solution Key

LS+ 12=10,5:2= —2,52 = -},

no solution; the

answer i5 I. 48. The graph is shifted up 4 units from the
i origin, so the answer is —0.25x2 + 4 = 0, B.

| 49.[2]
- X y= a2 -7 (x, )
=2 [3(=2Y-7=5 |(-2,9)
—1 [3(=1P=7=—4 | (~1,-4)
0 [30-7=-7 |(0-7)
1 [302=7=—4 | (L ~4)
2 132)2-7=5 (2, 5)
h v 4 x-intercepts = 1.3,~= —1.5
\ 2 I X [1] minor error in table OR incorrect
Al _lo]]2 graph
=
N/

i 50.[4] 50a.96 = 65% 5% = 16;5 = 4,50 edge is 4 [t.

i 50b. 6(8)7 = 6 - 64 = 384, s0 the surface area is 384 ft*.
i And 96 - 4 = 384, so the surface area is quadrupled.

{ [3] appropriate methods, but with one computational

¢ error [2] part (a) done correctly [1] no work shown

| 54.V/235 = 15 55.1/0.04 =
L 57.0/2 =

51.V0 =3 52. —=\/169 = —13 53. /1600 = 40
0.2 56. —\/2.56 = —1.6

$58.\/D=]59.:2+5x+4=

(x+ 4)(x +1) 60.y% = 15y + 26 = (y = 13)(y ~ 2)
 61.a% + 30— 10=(a+5)(a~2) 62.22 -6z -T2 =
| (2-12)(z +6) 63.c2 = lded +24a% =

| (c— 12d)(c — 2d) 64. 2 + 1 — 2?

= (t -+ 2u)(t — w)

: 65.3,613,500 = 3.6135 x 10° 66. 0.0000348 =
i 348 x 1075 67. —8.12 = ~8.12 X 10° 68.3.1 X 10" =
: 31,000 69.7.01 X 10° = 701,000 70.6.2 X 1074 =

i 0.00062
CHECKPOINT QUIZ 1 page 534
Ly=x2—4dory=x2+0x—4; NIRRTl
! axis of symmetry: x = —-gba = o] Jx
0 . - 0w i =11
0 0, x = 0; y-coordinate \ I
of vertex: y = 02 — 4 = —4; 2
i vertex (0, —4); T4
points (2,0),(—2,0) (@,
x=0
2. y = 8x% — 2x; axis of x = 0.125
i symmetry: x = —-,Q» = 8 Vi
i =2 l - h
0] =0.125,x = 0.125; \F
y- coordmate of vertex: \t7
iy =8(0.125)% — 2(0.125) = AN
—0.125; vertex (0.125, —0.125)%;{ 12 [Oh | 2
i points (0,0), (1,6), (—1,10) §(0.125,]—0.125)
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3. f{x) = x* + 5x — G;axis x= —25

ol symmetry: x = el = ‘: Y

I A k| 14| 2 0/x4
i 2.3, x = —4; \ . i l

y-coordinate of vertex: i e

y= (=237 +5(~25) 6= .

—12.25; vertex (—2.5, —12.253); '

points (0, —6), (1,0) ; -

da.hi= 1602+ 24 + 6, (—2.5/h2l25) V] 1°

P —d = —5 2 =075

0.75s ab. i = —16(0.75)2 + 24(0.75) + 6 = 15; 15 It

100 = 10 6. V036 = +0.6 7. —Vd = =2
8.2 -64=02=64;t=2V64= =48

9. 6m2 — 150 = 0: 6m* = 150, m=25m=+tV25 =13

10.3.@-—27:0; Rz
graph y = 3x° — 27, o P
xr=43 . 468 [OfF 6
\ [/
=27
TECHNOLOGY m -~ l Page 535

1.10.78,13.22 2. —2,8 3.-2,1.5 4, -24.37,0.37

5.0.28,17.72 6. —4.88,36.88 7. —12,6 Ba. A = {w;
200 = x(2x + 3);2x> + 3x —200=0

8b. graph y = 2x% + 3x — 200 A VT 14
8c.x=928,2vx+3 = \ T
2(9.28) + 3 = 21.56; \__5 5/ X
9.28 cm by 21.56 cm N 4

Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or
Presentation Pro CD ROM.

1. -1 2.104 3. =23 4.(2c + 1){c + 14)
5 (3p+20p+ 10) 6. (4x + 3)(x — 06)
Check Understanding 1a. (x + Y(x —~d)=0;x +7 =

Qorx—4=0x=—Torx=41b. 3y - 3)(y—-2) =0

3y—-5=0ory—2=0;3y=3ory=2y=30r
y=2 1c (6k + 9)(dk — 11) = 0;6k + 9 =0or

4 —11=0;6k=—-9%ordk =11k = —%= —%ork =
Hotxy-12=0(x+4)(x-3)=0x+4=0o0r
x—3=0x=~4o0rx=3 3. ¥ — 12y = —=36;

P -12v+36=0{x—-6)(x—6)=0x—6=0o0r
x—6=0x =6 4. width of material = x +2 +2 =
x + 4:length of material = x + 1 + 2+ 2 =x + 5

(x + 4)(x + 5) = 182; %7 + 9x + 20 = 182;

O —162=0{x +I18)(x —9) =0;x+ 18 =0or
r—0=0xv=—18arx=0usex =9

9in. x 10 in. X 2 in.

Algebra 1 Solution Key

Exercises 1. (x = 3){(x = 7)=0,x ~3=0orx—7=10

oy =3orx=7 2. {x+4)(2x -~ N =0x+4=0or
P 2v—9=(x=—dor2yx =% x=—dorx =435

C 3t 1y =0 =00rt+ 1 =0r=0orr=-1
L4 -3(2n = 5)=0;-3n=00r2n—5=0n=0or
P 2n =3 =00rn=255 (7Tx + 2}(5x + 4) = 0;

P 7y +2=00r5x+4=07r=—-2ordx = —4xr=—

~lia

L orr=-46.(da—T)3a+8)=04a-7=0or

3n+8=0dg=7o0r3a=

L 7.62
L b+d=

e =1 —..8
Sia=jora= -3

+3—-4=0b-1{b+4)=0b—-1=00r
OGb=1lorb=—4 8.m’>—35m—14=0

(m+2)(m—-7y=0m+2=00rm—~T7=0m=-2
Porm=7 9w =8w=0ww-—8 =0w=0o0r

w—8=0w=0o0rw=28 10.x2 - 16x + 55 =10
(x=50x— 1) =0x—-5=00rx—11=0x=50r

e=1l MK -3 —10 = 0;(k + 2)(k = 5) = 0;
k+2=0o0rk—-5=0k=-2o0rk=5

12. n-+n—19—0(n—3)(n+4)-"0n—3—00r

n+d=0n=3orn=-4 132+ x = -15;

X248+ 15=0{(x+3)x+)=0r+3=00r

¥+5=0x=-3o0rx= -5 14, 2 —3r =28

-3 -W=0(+4( =Ty =0t +d=0or

L T=0=~dort =7

7 15. 72 = 6 n? ~ Gn =10;

§;1(.r1—6)—0:1—00fri—6 O;n=0o0rn=0

16.2c2 ~Te==52c* —Tc+5=0,2c = 5}Hc - 1) =10

2de—53=00rc—1=02c=50rc=1lc=250r
 c=1 17.3¢% + 16g = —5;3¢> + 16 + 5 =04

| (3g +1)(q +5)

=03g+1=00rg+5=0;3g= -1

L org=-5g= —-%orq= —5 18.4y* = 25;

L4y —25=0;(2y — 5)(2y +5) =02y~ 5=0or
§7y+5~»0'7y Sor2y=—-5y=250ry=—25

L0 @x - (x4 =
i orx=—4dix =%Uf-"= —4 22, (x+3)? =

EO,5q—2~—00rq+4 0:5q =2o0rg=—4

19. 5% + 18g = 85q~+18q—8—0(5q—’))(q+4):

-“—"-gor

g=—420.22 - 10z=—-12,22 - 10z + 12 = 0;

{2z — 6)(z —7)—072—6—00r —")—0,23—60r

z=2z=3arz=2 21 12 =252 +5x2¢2 +5x— 12 =
0:2¢x—3=0o0rx+4=02x=3

64,

24 6r 9=+ 6x—55=0;(x - 5)(x+11) =
Ox—S=0orx+11=0x=50rx=—1l,usex =35;
i Scm 23V = L’wh,ZSO 4(n +'7)(n+5) 70 =

{n+ 2)(n + 3); w2+ T+ 10=70;n% + Tn — 60 = 0;
(n+12)(n—-35)=0n+12=00rn-5=0n=-12

orn =3,usen =35 24 w(2w + 3) = 90;
P oaw? 4+ 3w — 90 =0;(2w + 15)(w — 6) =0;2w +15=10
P orw—6=02w=—150rw=6w=-750rw=0

use i = 0;2w +
L 25,4 =1bi; 110 =

3=2(6)+3=156ft X151
%x(lt +2):110 = 2 + 13

24 r-110=0:(x — 10)(x+11) =G;x— 10 =0or

. 2(10)

y+11=0x=100rx=—-1lusex = Mh2x +2 =
) + 2 = 22; the base is 10 ft, and the height is 22 ft.

ey

L 26 x(x+ 1) =10y — 1452 + x = 10x — 1%

2O+ =0(x -2 x—-7)=0hy~2=0o0r
x—T7=0yx=20rx=7, thenumberbdw’?anda,

or7and 8. 27. 7q-+22q=—60’)q-—+ 2(['{*60—-{)
L P+ g +30=0;(q + 6} (g +5)=0gr6=0or

Chapter 10, page 227




g+5=0g=—-60rqg= -5 28.4 = —5n + 6n%

612 — 51 —4=0,3n-4)2n +1) =031 —4 =0or
Zn+1=03nr=4o0r2n= ~1;nx%0ru= -—%
29.6y7 + 12y + 13 =232 + 442 + 12y + 9 = ;
Qy+3)2y +3) =02y +3=0:2y = ~3;y = —3
30.30 +4a =222~ 20— 9 a° + 62 + 9 = O;
(@+3Na+3)=0a+3=0a=-3
332 + 8 =12 =3 - 1222 + 1r +12=10;

(2 +3)(t+4)=0;2%+3=00rt+4=02 = —3or
t=—djt=-150rt=—4 32, 4x2 +20 =

10x +3x2 — 4302 = 10x + 24 = 0 (v — 4}(x — 6) =
r—4=0orx—6G=0xrx=4o0rx=6

33,22 -3+ 12k =k + 60;2k2 + 11k — 63 = 0
k-7 (hk+9)=02k-T=00rk +9=0;

2k =Tork=-%k=Lork=~9

34. 15y% + 45y — 9 =4y — 5% 20y + 41y — 9 = 0;
By —DEy+9)=0:5y—1=0o0rdy +9=0;

Sy=1lordy=-9%y=Llory=-J
35. :
w
w+ 2 )
: . 11
1
width of material = w + 1 4+ 1 = w 4+ 2;

length of material =w +2 + 1+ 1 =w + 4;

(w+ 2)(w + 4) = 80;w? + 6w + 8 = 80;

w4 6w —72=0;(w~6)w+12)=0;w—6=00r
w+l2=0w=60rw=—12, usew=6aw+2=8,
w+ 4 =10;8in. X 10 in.

36a. —162 + 29t + 6 = 0; 16:2 — 29t — 6 = 0;

(16t +3)(t —2)=0;16t +3=00rt —2=0;16t = =3
ort=12t= —f’ﬁort =2 uset = 2;2 5 36b. Vertex of
graph is about (0.9, 19.14); about 19 ft. 37. Answers may
vary. Sample: To solve a quadratic equation, write the
equation in standard form, factor the quadratic
expression, use the Zero- Product Property, and solve for
the variable, ¥ + 8x = —15;x2 + 8x + 15 = 0;
(x+3x+9)=0x+3=00rx+5=0x=~3or
x = —5 38. Answers may vary. Sample: A = 56 = 8§ - 7,
sox=0,0=2,andb=1A=56=4- 1450 x = 3,
a =1,and b = 11. 39. Answers may vary. Sample:

¥ -2y~ 8=0; (x—dx+2)=0;x—4=0or
x+2=%x=4orx= -2 40a. 2=y —-x=0;
Hx—1)=0x=00rx—1=0x=00rx=1Q x?=
—x X2 4 x = Gx(x+1)=0x=0o0rx+1=0;
v=0orx=—1 40b.0 41. x* - 10x? + 24x = 0;

x(x? — 10x + 24y = O x(x — 4)(x — 6) = O;x = O or
x—4=0orx—6=0x=0o0rx=40rx=6

42. 23 — Sy + 4x = 0y x(x2 ~ 5x +4) = 0;
x(r=1)(x—-4)=0,x=00rx~1=0o0rxy—4=0;
y=0orx=1orx=4 43, 32 —0x2 =
Ixr—=3)=0;3x2=00rx—-3=0x=00rx=3

44, x> + 337 — 70x = 0; x(x? + 3x — 70) =
rx—=T)(x+10)=0;x=00rx—7=00rx+10=0;
x=0o0rx=70rx=-10 45 323 — 30x% + 27x = 0

Algebra 1 Solution Key

P 3x(x? - 10x + 9) = 0;3x(x — 1)(x — 9)

={3v=0o0r

: yx—1=0orx—9=0;x=00rx=1lorx=29

86,240 =

—2x% 4 d0x; 253 + 202 — 40x = 0;

2x(x? + x = 20) = 0;2x(x — 4)(x +5) = 0;2x = O or

t—4d4=0o0rx+5=0;x=00rx=40rx= -5

47. length =5+ x+5=x+10;width=3+ v+ 3 =
P+ 6124 = (x 4+ 10}y +6) — 2v = 2x;

| (x —dH{x+16) =

are given. 48a. (x + 5}{x — 8)
P 48b. (x —3)(x +2) =
L ABc (x — D)(x +10) = ;% +

X2+ 16x + 60 —dx — 124 = UL’+1’M—64—~0
ix—d=0crx+16=0;x=

or ¥ = ~16,use x = 4 48. Answers may vary. Samples
=002 —3x - 40 =0
0¥ -x—6=0
1,91—‘5=0;

22 19 — 10 = 0 48d, (3x — 2)(7x + 5) =
911 +x—10=0 49. 13+3\““1—5_0

PE+S5) - 1x+5) =02 - 1(x+5)=0;
(x~Dx+D{xr+5)=0xr~1=0o0rx+1=0

;zorx-i-S O,x=1lorx=—-lorx= -5
§501+\-—4\_—4 0;x%(x + 1) — d(x + 1) = 0;
P - e+ D) =0(x- D +2Dx+1) =0

orx= -1 51, (x — 7)(2x + 8)

x—2=0orx+2=00rx+1=0;x=20rx= -2
={:x—7=0o0r

v +B8=0x=To0r2x=-8x=Torx=-4:D
: 52.4.\‘?-~35x—9=O;(4_t+1)(.t—9)£0;4x+1=0
or.\'—9=041——10r\“‘9 \——Eor\—qum

| ofsolutions: ~} + 9 = 83 = 875 H 53. A.Test ~3:
{ B.Test ~0.3: (—0.3)(2(—0.3) - 5)(10(=0.3) + 3) =

0(=5)(3) = 0. D.Test 2.5: 2.5(2(2.5) —

=3(2(-3) — 5)(10( 3) +3)=-3(—11)(—~27) = —891 = 0.
= 0. C Test 0:0(2(0) — 5)(10(0) + 3) =
5)(10(2.5) + 3) =

(~03)(~5.6)(0)

© 2.5(0)(28) = 0.The answer is A. 54.3x2 = 11 has two

¢ solutions, and 5y2 =

12 has two solutions, so the answer

is C. 55. 212 and (211)2; the answer is D.

P Bx-D(x+T7) =

56.[2] 3% +20x +1 =832+ Wx - 7=0;
O x = %, X = —7 [1] appropriate

methods, but with one computational error

| 57..% = 320;.x = /320 = 17.9;17.9 ft 58.38 = s
Er2=3 e /B 35350 5022 + 13c + 15 =
P2+ 3)(x+ 5) 60.3y% - 10y +3 = 3y = 1)(y - 3)

i 61, 42 + 5t —
P Bn-1)2n + 3) 63. 150° —
i 50(3a> — 102 —-8)-=
64, —18b° + 42p% —

N +2) 62.6n2+Tn—3=
502 ~ 40q =

Sa(3a + 2)(a — 4)

206 = ~2b(9h% — 21b + 10) =

= (4¢ —

: —25(3b — 2)(3b — 5)

Check Skills You'll Need For compiete solutions see
i Daily Skifls Check and Lesson Quiz Transparencies or
i Presentation Pro CD-ROM.

1.d%>—8d + 16 2. x? +22x + 121 3./k2 — 16k + 64

L 4.(b+5)7 5.(t+7) 6. (n -9

Check Understanding 1. ( ) (~11)2 =121

2.0 — 6m =247 m% — 6m + 9 =247 + 0, (m— 3)— =
256, m — 3 = i‘\/2?= +16;m —3 = 16o0r
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m—=3=—6m=190rm=—13 3a. 2 + ¢

W45y =3t 5x+l4‘i= —3-‘:-;4;; X + H)

Jl
1~ +

Ly

|
il

-

v/ H =180 0= -3+ 180orx=
~3 — 1.80,x = —070 or x =~ —4.30 3b. x* — ldx + 16 =
0: k2 — 1dx = —16;x2 — Hx + 49 = ~ 16 + 4% (x = 7)* =

I3r—~7=3xVIB=4574x=T+57dorx=

Il

7 =574 ¢ =12.74 or x = 1.26 4a. d4a? — 8a = 24:
a2 -2a=6>-2a+1=6+1 (a—1)2=T7,
a—lzi\/‘?=i2.65,a~1+\/?om~1—\/5;
a=36350ra=—1.654b. 57 — 3n — 15“10
=5+

2 _ — L2 3, 523
5n 3n=25n m=35n sn+ U(l

(1 =B - 2V B- 225
=+ 22601 n =~ 2261 =256 or n = —1.96
Exercises 1. (%) =72 =49 2.(-§) = (-4 = 16
3.(~42) = (-20)? =400 4.(-8) = (-3 =
5. (%) = 122 = 144 6. (- %) = (-18)? = 324

7,12 + 8 = 48: 12 + Br + 16 = 48 + 16; (r + 4)2 = 64;
r4d=+Ved=48r+4=8orr+4=-8r=4dor
r=—12 8. x% — 10x = 40; x2 — 10x + 25 = 40 + 25,
(r—52=65 x—5=4Ve5x—5=V650r
x—5=-\85x=5+V65~13060r x =

5 —V65=-3069.¢% +22g = —85:4% + 22¢ + 121 =
~85 + 121 (g + 11)2 = 36:q + 11 = £V/36 = %6;

q+11—60rq+11m—6q—*Squ——l?
10. nr—l—ﬁm—Qm-+6m+9-~9+9(m+3)-=18
m+3=i\/_S;n'z-i-Bﬂ\/Eorm-i-B——\/ﬂ_,
nlﬁ—3+\/g=1‘24orm=— ——\/i§==—7.24
11. 12 + 20r = 261,42 + 20r + 100 = 261 + 100;

(r +10)2 = 361;r + 10 = +V/361 = +19; + 10 = 19 or
F+10=—19r=9o0rr=-29 12.g> — 2g = 323;
g2—2+1=323+1(g-1)?=324ig-1=
+\/324 = +18;g —1=18org— 1= 1&g =190r
g=-—-17-13. 2 = 2r =35 =0;r% — 2r = 35;

P22 41 =354 1(r— 12 =36r—1=2+V36=
+6:r—1=Gorr—1=—6r=To0rr=-3

4. 2+ 10x + 17 =022+ 10x = —=17;2> + 10x + 25 =
17 +25: (x+ 52 =% x+5=2VE= +283x+ 5=
2.830rx + 5= —2831~—5+?83——7170r\-
-5 -12.83 = -7.83 15. p‘—-l'?p-i-llmOp-—I'Jp-»
—11;pP—12p+36=—11+36;(p—6)>=25p— 6=
i\/g-_—iS;p“6=50rp—6——5,pﬂ110rp—1

9
i6. “,2 + 3w —-5= D‘ W2+ 3w = 3w + 3w+ % =35+ 4

(“, + 5 4 e 3 :5_'\/24E = +2.69; w4+ % o=
2.6%0rwv + i = 260 w=260—-15=11%0rw=
269 —15=—-419 17.m* + m - 28=0;m* +m =
28 m% + m -+ 3— =728 + JT; (rn + %)1 = 13

4 +
Algebra 1 Solution Key

m+j-!- ljlw—-+5'%2,m+l 532 orar -+
—532:m=—-035+3532=4820rm =~ (53
~5.82 18. 4> + 9a — 682 = 0,4 + Oa = 682;
@ +va+ =682 8o+ §) = By =

41/ = +26.5; a+,—7650ra+4=“25-5§

a=—435+265=22aora=—45—2635= —31

19252 + 4 = 10: k2 + 2k =5 k2 + 2k +1 =5+ 1;

L add 1. 20.3x2 + 125 =242 + Ax =8P+ dx + 4 =
i 8+ 4;add 4. 21. 5:3+9z—15 2+ 3 =3

y+1=1=2

£ 23,307 — 12 = 15,47 — 4q =

2%+ Blo=3 4+ Bhadd ;. 22,4y + 8y — 36 = 0;
P2y =92+ 2y +1 =09+ 1;(y + 1) = 10;
10=+316;y+1=316ory+ 1=

-3.1¢6; y~—1+316—9160ry=—1—316"—416
5q~—4q+4—3+4

L (q-2P=9g-2=4Vo=13g~2=30rq~2=

—3g=50rg=-1242x>—10x-20=§;

o2 - 10x =282~ Sy =142 - Sx+ F =14+ F

332 8 5 3

N e AV e S e L

gx—%=—%;_t=%3=7orx=—% —2 25a. length:
x+ x=2x+ Lywidth:x + Lyarea: (2x + 1)(x + 1)

P l4x

. 25h. (7\+1)(1+l)«~789L2+31+1—28
i 25¢.2x% + 3y =27; 43 x—~—7,_\ +%\+%=

527 s 225 — 225 _ .15
§~—+E(x+ﬁ) =L +3=\/F=+n
'1+————l;%orx+j= 145,_1“'142=30r.r=——4§=
| —4busex=326.02+4b+1=0;b%+ db= -1
R idprd=—1+4(b+’=3b+2=2V3=

+1.73:b+2=1730rb+2== —1.73,b ==
—2+4+173=-0270rb=—-2-173=-373

3: 27.c2+7c=—12;c2+7c+£=-—12+%;

1

=hewl=a/k=sthe+i=lor
?.C**”%Tw % ﬂ—g=—gorc—w%—~—4

A0+ G (3R =4k +3=2VAG = AT 43 =T

28. 12 + 6h — 40 = 0; /% + Gl = 40; h> + 61 + 9 =

forh+3=-T, h=4o0rh=-10 29 v —8y=-12
gy-'-——by-i‘lﬁ"—'l?-i-lﬁ(y 4) =4 y—4=
i\/&=i2;y—4_701‘y—4’_" —60ry=2

30. 4n7% — 40m + 56 = 0:4m? — 40m = —56; m? —10m =
—1d:m? — 10m + 25 = —14 + 25; (m — 5% =11;

fm—5=1V1 =433 m—5=3320rm—3=

~332m=5+332=8320rm=5-332=168

L3124k + 1L = 10k + e = —2L AT A+ 4=

L 32,207 — 155 + 6 = 4L, 2% — 15x = 35,27 — Py =

=21+ 4k + '2)2 = —17; no solution

225 _ 35
3+

25, (, - LY =
]6’("‘ 4) -

x— = /AP £56%0 - 375 = 56200
3

3}
T3 == =3.02;x =375 %—362*).:70: xs=

~5.62=—1.87 33.3d% - 24d = 3:d? = 8d = 1;
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-8 +16=1+16(d - 42 =17;d — 4 = +\V17 =

+4.12;d —4 =412 ord — 4———412,d~4+412
S12ord =4 —412=~0.12 34 x2 + 0x + 20 = 0,

0= =202+ 9 + 8 = —20 + 8 (1 + ) =

_ I _ .1 I
= \/f=the+d=

.r_|-—

-i-% %0r.r+§z—i;.\'=
—g— =—dorx= ——zﬂ =-—535a.(+2w=50;{ =
50 = 2w 35b.w( = 150 w(50 — 2w} = 150 )
—2w2 + 50w = 150; w? — 25w = —75;w% — 25w + 822 =
75-!-613 (w WE:S_) —3:’;—5,w—§ * Tﬁﬁ

F9.0;w —125=000rw —125= -0.0;w =

1254+ 90=2150rw=125-90=35 35c. Ifw =
21.5,then £ = 50 — 2(21.5) = 7,50 7 ft X 21.5 ft. Or,
ifiv=3.5,then { =50 — 2(3.5) = 43,5043 ft X 3.5t
35d. 7(21.5) = 150.5, and 43(3.5) = 150.5; no, because
the answers in part (b} were rounded. 36. The student
did not divide each side of the equation by 4.

37. Answers may vary. Sample: Add 1 to each side of the
equation, and then complete the square by adding 225

to each side of the equation. Write x2 + 30x + 225 as the
square (x + 15)? and add 1 and 225 to get 226. Then take
square roots and solve the resultmg equations.

38. Answers may vary. Sample: x2 + 10x — 50 =0,

x% + 10x = 50; x2 + 10x + 25 = 50 + 25; (x +5)2 =75

2+ S=4V75 = £BTx 4 S=8T0rr+ 5~ —B7:

x = 37orx = —13.7 39. Estimates may vary. Sample:
Locate = (—1,5) and =~ (5, 53), so the values of x are
about —1 and 5. Equation: x2 — 4x — 1 = 5;x% — 4x = 6;
_\cz—tlx+4=6-5-4;(.\'—2)2=10;.\:—2--—~i\/l_z
+316;x —2=3160rx~ 2= —-316;x=5160rx =
—1.16 40. Estimates may vary. Sample: Locate = (1, 5)
and = (7,5}, so the values of x are about land?7.

Equation: —11'2 tAx+1=5-ix2+4x=

x?—8x = —§; x"~81+16——8+16 (1—4)"—
x—d4=3VE8=+28%x—-4=~280rx —4=-283;
x =683 orx =117 41, length = x, width = 2x + 3;
Area = fw; x(2x + 3) = 80;2x2 + 3x = 80: x2 + 3 v = 40;
. 3. 9 _ 9./, 649,

.\2-1-—\ +T—6~m40+ﬁ,(1 + ) =8 r4+2=

+ = +637,x + 0.75 = 637 or x + 0.75 =
—6.37, x=35620rx=~ —-712,use x = 5.62 = 5.6;

width = x = 5.6, and length = 2x + 3 = 2(5.6) + 3 = 14.2;
5.6 ftby 142 it 42a.2[x(x + 7) + x2 + x(x + 7)] =
2(x* + 7x 4+ x% + x2 + 7x) = 2(32% + 14x) = 6x2 + 28x
42b. 6x2 + 28x = 6 - 8% 6x% + 28x = 384

42¢. x? + By = B 24 L g 07 4 Ly W62

196, ( 7V _ 2500. 2500 _ .50
54“"361(-““3)—36» r+3=/50 =+
i%i;x+%=%or.x-§-3 —%,r—ls.ﬁzﬁorx=

—%Z,usex=6;x+7=6+7=13,13:n.><6in.><6in.
43a.length=1+ x+ x4+ x+ x=4x + 1, width =

X + 1, area to subtract out = —12 A=
(4t+1)(1+1)—512"4t2+5x+1-—— =

Tx2 4 5x+1 43b. 242 + 5x + 1 = 200; 1x2 + 5x = 199;

Algebra 1 Solution Key

' X +17—0xm1?8;_\:3+%(~]1+¥)%=335+%;
B R - ST L
.t+%:='7.5?orx+%z—7.57;.\'“—=6860rx=:

P ~8.28 use ¥ = 6.86 43¢ x ~ 6.86 =T, A ~
17245741 =20752075 (1% 4da. x? — 6x + 4 =
Ox? —6r=-dx2—6x+9=-4+9;(xr-3)2=5
x— 3=i\/§1—3+\/_44by=x2—6t+4'
t=—%= 7(1) =3 =32~ 6(3) + 4 = ~5; vertex

(3, —5) 44c. Answers may vary. Sample pis the

x-coordinate of the vertex. 45. x2 + bx + 100; 2V 100 =

P 2(10) =20;B 46.F./2 — 14r + 49 = (t — 7)2

i G.9b% + 66b + 121 = (36 + 11)2

i H.4m® — 24m + 36 = (2m — 6)?

i L 81!» — 120k + 100 # (9/» - 10)% lhe answer is I,

: 47. ¥ 6x — 11 = 0; 42 +61—-11 24 6x+9=
110+ 3 = 20k +3 = V20 = H44T; x4 3~
i 447orx +3=—-447,x =147 or x = —747;D
P48, 2] 3(x)(x + x + 4) = 200, 3(x) (2 + 4) = 200;
E(a)(x +2) =200; 47 + 2x = 200; 42 + 2 + 1 = 201

P (x+1)?=200;x + 1=~ *14.18; x = 13.18 or x =

~15.18; The value of x is about 13.18 cm. [1] appropriate

methods, but with one computational error
i 49.]4] 49a. (8 + x)(12 + 1) =73 (812),

r+90m—96—0 49b. x? + 20x = 96;
x% 4 20x + 100 = 196; (x + 10) = 196;x + 10 = +14;

x =4 49c. 12 ft by 16 ft [3] appropriate methods, but
i with one computational error [2] part (c) not done
i [1] no work shown

f 50. 1——41“21—0(L+3)(1—7)

O:x+3=0

forx—7=0x=-3orx=7 5%+ 11n + 30 = 0;
F ()t S)=0n+6=00rn+5=0n=~6or

fp=-552./2 5=

0,¢(r — 5) =0t =0o0r

ff—5=Qr=0arz=5 53.0° — 64 = 0;

L (v —8)(3v +8) =
Pordv=—Bv=3zoryv=
4r.‘2+12(:+9=0;(2c+3)(2c+3)

D3v—8—00r3v+8 0;3v =8
—— 54, 4¢2 + 12¢ = —9;

0;2c+3=0;

2e=—3c= —-% 55. 1212 = 28w + 5;12w% — 28w ~ 5 =
0w+ D2w -5 =0;6w+1=00r2w—35=0;

P ew=—lor2w=5w= —% or w =%

56. 32 + dv + 4 =

P2 2(20) + 22 = (x+2)2 572 — 22 + 121 =

L2 (1) + 112 = (¢ -

11)? 58, p% — 25 =

L 02— 52 =(b+5)(b~5) 59.16c% + 2dc + 0 =
i (4c)? + 2(4c)(3) + 3% = (dc + 3)? 60. 4952 — 169 =

P (79)% -
P 2m{dm? — 9) = 2m((2m)? —
i 62.25m? + 120m + 144 =
i (5m +12)2 63. 40042 —

132 = (75 + 13)(7s — 13) 61.8m° — 18m =

3%) = 2m(2m + 3)(2m — 3)
(5m)? + 2(5m)(12) + 122 =
9 = (20k)? - 32 =

! (20k + 3)(20k — 3) 64.256g% — 121 = (16g)2 — 112 =

P70.8( ) = 82 =

(16g + 11)(16g — 11) 65. ()4 = p3 -4 =12
66. p(p?)S = p(p? " 6) = p(p!?) = pl + 12 = pi3

o

67. =y 1Y = —pdy 2= —ij = —y 68.(m) B =
W
m 0 = # 69, “1117(lv8) Dae 78 = —“7 = "'71;7

(8421 = 29
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Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies ar
Presentation Pro CD-ROM.

192938 46452-186.1,-57.-7.8

Check Understanding 1a.x? —2x —8=0;a =1,

y=14+3=4dorx=1-3=-2 1h. 22 ~ 4x =117,
24y -117=0a=1,b=—dc=-117x=

+ VB~ dee _ —(=4) £ V(=42 - a(=117) _

a = 20
AR VU8 _4EB 9y x=2+11=130rx=

9_11=-9 2a. 32 +5r—2=0a=-3,b=5,
b+ VBT —dac _ =3 VS - A=)

—b

c=-%x= Za 3(=3) =
=SE1 I_=sgly- =S t1_2~0forx=
=i-loq 2072~ 2x-8=0a=7b=-2c="§
_ b Vb~ dac _ —(=2) + V(=2)* - 4(7)(-8)
2a - 2(7)
2+ \/?2 " 2 +1i5.1021.220r‘x2_—l}‘310~_094
3a. O = —16¢2 + 38.4t + 3.5 3b.a = —16,b =384,
w35y = —bE Db dac \/7132—me -
5: r
—384 + V3842 — 4(—16)(35) _ -384 + V1698.56. , .
2(-16) = =32 =

—384 + 4121 .

—0.lori==384 42~ 95955

4a. Quadratic formula; the equation cannot be factored
easily. 4b. Factoring; the equation is easily factorable.
4c. Square roots; there is no x term.

Exercises 1.2x2 +'5\.+3m0;a=?,,b=5,c=3;

_-bx \/b- —dge _ =3 VS - AQ)E) _
’ 2(2) -
- + -5 -5 -
3 \/_ 4 ,_1= °4+1=—10rx= 54 1 _

—15 2.5:2 + 16x — 84 = 0;a=5,b = 16,c = —84;

c—ch \/b- " apc _ -l6 % \/uZl(s—) 4(5)(-84) _

-16 ﬂw\/wsﬁ =16 £ 44 - =164 = 98 or x =
“6dd - 63402 - 12x+9=0a=4b="12c=
gy = ShE VI - dac —(-12) + V(-12)* - 4(4)09) _
: 2a 20

2+ VO

=L =15 43¢ +47x = 30,
3x2 + 47x + 30 = 0;a = 3,b = 47,¢ = 30;

. —biﬁ —47i\/¢§§4(3_7355=
—4716\/T§4_ﬂ 7243 o =ATEB o (6] orx =
e 1:;51%-—771—70—0{1—1
b= —77,c = —205 = bR NP = dae _

Algebra 1 Solution Key

D= 0B g 6Torx =

—b+ VBT = dac

—(=7T) £ V(=TT — 40 (=20) _ 77 + VE8RY __ 77 + 83,
2(12) . 24 24

x= 48 o 667 or v = L538 = —0.25
© 6.3x7 + 39x + 108 = 0;a =3, = 39, ¢ = 108;
Y p eV - dae D39 E V307 — 4(3)(108)
- 24 = 2039
: »39+ 225 —396t 13;_“2—3964» B dorxe=
: —_39,6-_13=_9 7.3¢2 + 40x — 128 = 0,0 = 3, b = 40,
: - NI
c=_128;_\-=__bi_.§g_ﬂ=

—40 & V40 - 4(D(-128) _ —40 &
2(3) - 6

—40 — 56 _

_,_6.; = —16

3136 _ —40 + 56,
= Z ;

822 -0y —21=0a=2,b=-9,c=-22;x =

—(-9) £ V(-9)* - 4()(-221) _
2(2) -
9i\/184 9:):43 9ﬁ43=130rx=9"443=—8.5

3 X
: g, 51— — 68x = 192,5

S Il

—68x — 192 =0;a =35,
—b & Vb ~ dac _

b=—-68,c=—192;x = ~a

68192_1_

Pox=

~(-68) + V(=68)" — H5)(-192) _ 68 & \/8‘4_54 _

2(5)

_ 68 4+ 92 _ __68—92_
10 P -LD _1601-.\.—_"'10__—2.4
10.5x2 +13x ~1=0;a=5,b=13,c=-Lx=
-b + \/b2 —dge _ —13 £ V13 )— 4(5M{-1) _ —13 &+ V189
(3 10 :
—13+\/18~ =13 = VB9
11.2.\——241+33—0,a—-2 b=-24,¢=33x=
P b VB o dar _ m(224) £ V(S24)? - 423
2 - 2(7}
P ¢4 312;1,__,24 J_r4 312210.420”=&—,4__ V312

158 12. 72+ 100x —4=0;a=7,b=100,c = —4

bk VB dac _ 100 & VIOE® ~ 4T)(—4)} _

= m—— 207 =
- 2 —-100 + V10,112 , _

100 :tll/lﬂ,ll x 100 14\/1011 0.04 oF x

—100 - V10113

T4

—1433 13.8x* =3+~ 7=0;
—b + VB2 = dac -

g=8b=-3,c=-hx=—" 19,

L 14,657 +5x—d0=0;a =
—-b + Vb-—-4m:

(-3 VT 4B 35

6,b=5,c—- -4 v =

-5 + V352 — 4(6)(—40) _ —5 £ V085,
2(6) - 12 :
—5+V _._,jjoor‘_——_ﬁ...__l_?-_.— "9852—3_03

15. 3.\"— 11.\ —2=Ma=3b=—-1le=-2,x=

s VI g _ —(o1D) 2 V(S1)? - 43D
I = 1(3) -
11 iﬁ\/ms;l_ _u 4_~6\/145 ~384ory =L «6\/14: -~

—0.17 16a.0 = —16¢2 + 10¢ + 3 16b.a = —16,b =10,

i b+ VB —dge _ 10 £ VIP - 4(-16)(3) _
Pe=3t= T = “'(—LG) B
—10 + V292, _ —10 + V3292
—13 ) -32 Zor
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==V < 08:085 17a.0 = —16/2 + 50 + 3.5
17b.0 = —16,b = 50,c = 3.5;v = ~0 2D = doc _
=30 £ V50° — 4(=16){3.5) _ —s5p + V2704,

2(—18) - -32 '
x =30 4_'37 2724 . () ory = =30 = VITM =5 2724

3.2;3.2s 18. Completing the square or graphing; the x?
term is 1 but the equation is not factorable.

19. Factoring or square roots; the equation is easily
factorable and there is no x term. 20. Quadratic
formula; the equation cannot be factored. 21. Quadratic
formula; the equation cannot be factored. 22. Factoring;
the equation is easily factorable. 23. Quadratic formula;
the equation cannot be factored. 24. 2/2 = 72: 4% = 36;

t=xV36=26r=60rtr=—6 253x2+2x -4 =0;

a=3b=2c=—dx= biV?b-—duc
- 2n
-2+ v92 _ : ~
2% " 43 (-4 _ -2 iﬁ\/;z;x= 2 + V32 087
or x = ‘—2—%-— V2~ -1.54 26.56% — 10 = 0;5(b2 — 2) =

b2 ~2=0:82=2%b=+\V2b=V2=14lorbh=
2= —141 27.3x2 + 4x = 10:3x2 + 4x — 10 = O

a=3b=dc=—10x= b E VP = dc_

_4im _44.\/—13_ _4+\/ﬁ:
2(3)

1.28 0rx=-:--—-6— V136 . 261 28. me —dm = —d;

it —dm+d=0(m—-22=0m—-2=0m=2
29.131% — 117 = 0;13(12 — 9) = 0: 13(n — 3)(n + 3) =

On—3=0o0rn+3=0n=30rn=-3
30.35% —ds =232~ dy —2=0;g=3,b = —4,
cm= —2y==BENVE - duc b:i:\/b-—dm:
4) £ V(- 4)-—4(3)( -2) _ 44 VAD 4+ VA
703) & YT @8 %
1.?20r_t=4"6\/E=—0.39-31.5b2—2b—7=0;

(Sb—T)b+1)=0;5-7=00rb+1=0;50=7Tor
b=-Lb=I=140rb=-13215¢—12x—48 =0
3(5x2 —4x — 16) = 0;5x2 —dx — 16 = O;a = 5,

b= —4¢= —16;x=—_b+—m— Vb2 - dac

2a

—(=4) £ V(=42 ~ 4(5)(-16) _ 4 + \/33_6, 4+ V336
Z(5) = A=y T
2,2301‘.\:_—\/33_ —143 33a. 7ft X S ft
33b..t(x+1)—60,.1 +r-—6l=0a=15b=1,
~1i\/T(1)("EEi

- .__—biVb2—4c_
c= —@(0: x ac — 501
—-_1+ VAL 726 or x = S Y2 —5 24

—876 usex~7'76and1+1——776+1—826
7260t X 8260 34.0 = —16t2+30t+6a——-16b 30,

—1+ 74

O \/1;2 —dac _ 730 £ V3 — 4(— 16)(6) _
c=06t= 516
-30 -{3\/2 1284, , _ =30 4_-3vj 1284 .. g9 opf =
:.M:T,. V1284 — 9.1;about 2.1 s 35. Answers may vary.

Algebra 1 Solution Key

i Sample: You solve the linear equation using
¢ transformations and you solve the quadratic equation

using the quadratic formula. 36. 4 = %blz.;

fop = %x(.\' +2)40 = X242l 2 — 40 = 0,

fa=1b=2c= 4y = TEENE - due o

2a
=24 V22 = d((-40) _ -2 4 ViR -2+ Ve
m - 3 = 2 =

L SA0orx =2 V18 740 uge x = 5D and x + 2 =

L 540+2=

_ 7.40,7.40 ft and 5.40 ft 37. A = Lpir
|50 = de(x +6);100 = +? + 61357 + 6x — 100 = 0;

L a=1,b=6c=—100;x = ThE Vb —dac

- -6 £ V& — a(1y(-ton) _ =6 VG =62 VIS
: 2Ty T T =
| 7dorc === VH0 1344 ue v = 7.4d and

Cx+6=Td4d+ 6= 13.44;13.44 cm and 7.44 cm

38. Answers may vary. Sample: A rectangle has length x.

Its width is 5 ft longer than three times the length. Find

the dimensions il its area is 182 fi%.

0] x(3x +5) =182;3x% + 5r — 182 = 0
xﬂ"—*3,b=5C—_1S_,
L _=hxVp - dac _
| N + = T
3x+5 -5+ V5 —4(3)(~182) _
TR =
-5 iﬁ\/zzog_,:msg_t47;_\_=-5ﬁ+47=70r_‘:,,_~—56—47==

—8.7;use x = 7and 3x + 5 = 3(7) + 5 = 26

7 ft X 26 ft 39. if the expression b? — dac equals zero

40,0 = —1662 + 5t + 50:a = —16,b = 3,c =50,

: b+ \/b- — dgc _ =5 & V5% — 4(—16)(50) _

= 2(- ;5)

P =5 £ V3295, _ -5 + \/3235 _ =5 3225
=33 =37 = _"1.6 ort = =33 ==

1.9; about 1.9 s 41a. Check students’ work.

! 41b.2025 — 1900 = 125; P = 0.0089(125) +

1.1149(125) + 78.4491 = 356.9; about 356.9 million

41c. 300 = 0.0089¢2 + 1.1149¢ + 78.4491; 0.0089¢2 +

1.1149% — 221.5509;

_ —L1149 + V11149 — 4(0.0089)(-22L. :509)
2(0.0089)

L r=1070r¢ = ~232; use ¢ = 107;1900 + 107 = 2007

-b + Vb- —dac | —b = Vb2 = dac _

| A2a.5= -

| 42b,x~8=-3x=65 43a. 38,100 tons -

—b+vb’—4nc—b-—v P — dac _

=2b _ b b

a = ~ms = -a

2000 pounds _
1 ton

76,200,000 pounds = 7.62 X 107 pounds

© 43b. 38,100 tons — 5100 tons = 33,000 tons =
i 33 x10%tons 43¢ 0 = —16/2 + 0¢ + 630; 16:2 = 630;

P

P 44.”

%; t= % \/613—é] = +6.27; about 6.27 5
+ Vv (_9)2 - 4(5)(—'7) a=35 b =—0p=—-7

2039

| 5x2—9x~7=0,0r5:— 9r=7D 45.0=

15¢2 - 59x — 112, = 15,b = —=59,¢c = —112;x =
—b * Vb — dac _ —(=39) £ V(=59 - 4(15)(-112) _
2 2(13)
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39 & VIO20 39 4 101, o= 39+ 101

0 =Tan o 3
W = -1 45 F 46, [2] 627 — 40 = 11,
Gat — 11y — 40 =0 x = H 2 \/(_l”(-ﬁ)" 4(6)(—4”), X ==
1.8 or x = 3.7 [1] correct substitution into quadratic
formula, with one calculation error 47. d*—10d + 13 = O
d2 — 10d = —13;d*> — 10d + 25 = ~13 + 25;(d -~ 52 =
d—5=+V12~ £346,d —5=3460rd — 5= —3.46,
d~8460rd=~154 48. 22 +3z7=—-22+3z+3=

9 3
—2+3;(z+§) =gt

2 = 0 2 . _1_n. .2 1.
49 3y~ + 18x—1=0;x +6.1—3—D,_L“+6.\—§,
b +9=tr0 @+ =Brr3=4/B~

+3.06:x + 3 = 3.06 or x + 3 = —3.06,x =006 or

£ = —606 50.2¢% + llc + 15; 7(15) = 30; factors with
product 30 and sum 11: 5 and 6;2¢% + 11lc + 15 =
2¢2 + (6 + S)c i~15—”c~+6c¢5c+15—
2e(c -+ 3) + 5(c + 3) = (2¢ + 5)(c + 3) 51.3 22+ 10z — 8;
3(—8) = —24; factors with product —24 and sum 10:
12and —=2;3z2+ 10z —8=3z"+ (12 -2)z—8 =

2 +12z -2z -8=3z{z+4) - 2(z+4) =
(3z ~ 2)(z + 4) 52.5n% — 33n — 14;5(—14) = =70;
factors with product —70 and sum —33: =33 and Z;
52 —33n—14 =52+ (-35+ 2n — 14 =
st =35n+2n—1d=3n(n~7)+2(n—-T7)=
(5 + 2)(n — 7) 53.12v° + 32v - 35;12(—35) = —420;
Eactors with product —420 and sum 32:42 and —10;
1211— + 320 — 35 =12v2 + (—10 + 42)y — 35 =
12v? — 10v + 42 — 35 = 2v(6v — 5) + 7(6v — 5) =
(6v — 5)(2v + 7) 54.6x? — 13x + 5:6(3) = 30
factors with product 30 and sum —13: —3 and —10;
6x2 = 13x+5=6x2+ (-3 - 10} + 5=
6x2—3x—10x +5= 3\(91 -1 -52x-1)=
(2x — 1)(3x — 5) 55. 1502 + 19t + 6;15(6 ) 60; factors
with product 90 and sum 19: 10 and 9; 152+ 19 + 6=
152 + (10 +9)r + 6 =152+ 10t + 9t + 6 =
56(3t + 2} + 3(3¢ + 2) = (5 +3)(3t + 2)

=33orx =

-
it
H

f
AN
o]
=
L]

I

|

READING MATH _ pag

adyt~8r—-45=0b.a=4,b=—8,c=-45

o yo=hE VB o am . ~(=8) £ VB - 4l (=45
In = 2(4)
g+ S\/84=SiB'ZS;Izﬂ-228=4.50rx=8—ézﬁ=_2‘5

Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or
Presentation Pro CD-RGM.

1, —80 2.72 3.-283 4.2.18,0.15 5.0.39,-0.64 6.7,5

Check Understanding 1a.x2 =2y — 30> —2x + 3 =
Dra=1b=-2,c=3b%—dac=(-2)> - HD)(3) =
4 —12 = —8 < (; 0 solutions 1b. Il —dr =T,

Algebra 1 Solution Key

3t —dr~T=(ha

(— 4)“_4(3)( 7=
152 +8 =205 -2y +8=0a=5,b=-2,c=§;

=3 h=—4c= —7:b% — dac =
16 + 84 = 100 = 0, 2 solutions

D= dac = (=2)7 - 4(5)(8) =4 — 160 = =156 < 0;
i Osolutions 2.20 = ~162 + 32 + 5,0 = —16¢> + 32 — 15,
L 2 - dac = 32% - 4(—16)(—15) = 1024 — 960 = 64 > D yes

Exercises 1. The graph has 2 x-intercepts, so the

equation has 2 solutions, and the discriminant is positive;

A. 2.The graph has no x-intercepts, so the equation has
no solutions, and the discriminant is negative; C. 3. The

graph has 1 x-intercept, so the equatlon has 1 solution,
: and the discriminant is zero; B. 4. x% — 3x + 4 = 0;

b2~ dac = (-

)“—4(1)(4)—9—16——7<0

Osolunons 5.3 —6x+9=0 b2 — dac =

(—6)* — 4(1)(9) = 36 — 36 = 0; 1 solution

L 6xl iy —2=0;b7 — dac = 4~ 4(1)(-2) =

- ®-a)-

16 + 8 =24 > 0:2 solutions 7. x2 — 1 =0;8% — dac =
N=0+4=4%> 0,2501ut10n5

8.3 —2x —3=0;6% — dac = (— 7)‘_4(1)( 3) =
. 4+ 12 = 16> 0;2 solutions 9. ¥k = 0,07 — dac =

12— 4(1)(0) =1-0=12>0;2solutions
10.2x2 — 3x + 4 = 0; 62 — dac = (—3)* — 4(2)(4) =

{ 9— 32 = —23 < 0;0solutions 11.0 = x* — 6x +5;
b2 dac = (=67 ~ 4(1)(5) =36 — 20 = 16> 0;
i 2solutions 12. 2= T7x+6=0b*—dac =

(- 7), — 4(1)(6) = 49 — 24 = 25 > 0;2 solutions
B2 +2x+1=0; b‘—4ac~—77_4(1)(1)

. 4 —4=0;1solution 14,0 = 2x? + 4x — 3;5? — dac =
47_4(9)( 3)-~16+74 40 > 0; 2 solutions 15.0 =

A2+ 9P —dac =22~ 41)(9) =4 ~36=
-32 < Osoiutlons 16 280 = (18 — \)(15 + x);

L 280 =270 + 3x — x% 2% — 3x + 10 = 0;0% — dac =

(—3)2 — 4(1)(10) = 9 — 40 = ~31 < 0; none 17.7000 =

© 5400 + 3001 — 50n% 5022 ~ 300 + 1600 = 0;
L 52 — dac = (~300)2 — 4(50)(1600) = 90,000 — 320,000 =

—230,000 < 0; No, because the discriminant is negative.

18a. 16 = — 1662 -+ 356 16/2 — 35t + 16 = 0; b2 — dac =

(—35)% — 4(16)(16) = 1225 — 1024 = 201 > 0; yes
18b. 20 = —16¢2 + 356, 1662 — 35t + 20 = 0; b? — dac =
(=35)% ~ 4(L6)(2{}) = 1225 — 1280 = —355 < 0; no

18c. 30 = —16¢2 + 35¢; 1602 — 35t + 30 =0 b? — dac =
(—35)% — 4(16)(30) = 1225 — 1920 = —695 < 0;no

| 18d.35 = — 162 + 356162 = 35t + 35 = ;b7 — dac =

| (-35)% - 4(16)(35) = 1225 — 2240 = ~1015 < O no

L 2042 +5v+2=

dae = 42 ~ 4(2)(15) =
16 — 120 = —104 < 0; 0 solutions, so 0 v-intercepls
0; b — dac = 5% — 4(4)(2) =

19,242 + 4y + 15 = 0; b* —

{ 25 — 32 = —7 < 0;0 solutions, so 0 x-intercepts

f 21,27 — 8x + 12 = 0; b7 — 4ac = (—8)F — 4(1)(12) =
i 64 — 48 = 16 > 0;2 solutions, so 2 x-intercepts

- 22447 +4\—7—0b-—4ac—4~—-4( )( 7) =

16 + 14 = 30 > 0; 2 solutions, so 2 x-intercepts

© 23.025¢% - 1.2x + 32 = 0,67 — dac =

(— 1':)~_.4(075)(37)—144 37——] 76 < ()

0 solutions, so 0 x- mtercepls 24.5x2 — 475 — 35 =0;
B — dge = (=47 — 4(5)(—3.5)=2209+ 70 =
i 92.09 > 0;2 solutions, so 2 x- mtexcepls 25a. S =

p(54 — 0.75p); § = 54p — 0.75p% 5 = —0. 7507 + 54p
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25b. 1,000,000 = —0.75p2 + 54p;
0.75p% — 54p + 1,000,000 = 0; b* — dac =
(~54)2 — 4(0.75)(1,000 000) = 2916 — 3,000,000 =

~2,997,084 < 0;no 25¢. & =

25d.Ifa producl is too expenswe fewer peop[e will buy
it. 26. x2 +dx + k=0 b"w—4ac—~§~—-4(1)(k)—

16 — 4k 26a. 16 — dk < 0; Ak < —16:/ > 4
26b.16 «~ 4k = 0;4k = 161k = 4 26¢. 16 — 4k > 0;
—df > =16,k <4 27a.cell B2 x2 + by + 1 = 0;
b’—4ac—b-—4(1)(1) B2 — 4: A2 72 — 4;

cell C2:x? + bx + 2= () b- —dac =b* — 4(1)(2) =
b>—8,A272 -8 27b. 22 + by + 1 =0;4% — dac =
b — 4(1)(1) = b2 — 4; for no solutions, b2 — 4 < 0;

b2 <4 |b| <2 28.0 =32 — 2i + 450; b2 — dae =

(—2)* — 4(3)(450) = 4 — 5400 = —5396 < 0; no

29.2v% + Sx ~ 1 = 0,02 — dac = 52 — 4(2)(~1) =

25 + 8 =33;note 25 —~ 8 = 17; answers may vary.
Sample: Kenji used ¢ = 1 instead of ¢ = —1.

30a. 2 —6r+5= 0: discriminant: 5% — dac =

(—6)* ~ 4(1)(5) = 36 — 20 = 16; solutions:
(x—=35)x-1)=0x—5=0orx—1=0;x=50r

x =1 30b.x2 + x — 20 = 0; discriminant: 62 ~ 4ac =

12 — 4(1)(—20) = 1 + 80 = 81; solutions: (x — 4){x + 5) =
Oix—4=00rx+35=0kxr=4orx= -5

30c. 2v% — 7x — 3 = 0: discriminant: b2 — dac =

(—=7)2 — 4(2)(—3) = 49 + 24 = 73; solutions:

S 36183

¢ = ZbE VB dae _ (o 7)(¢\/_ 7j:\/_
. 20)
7+V—”3890r\—#‘—=—0,39

30d The solutions are rational, because the square root
ofa chscru’nmant thatis a perfecl square is a positive
mteger 3102 —2x + 5= 0;h2 — dac =

(— ’))- —4(1}(5) =4~20= —-16 < 0;no

32.2¢2 —dy + 3= 0;6% ~ dac = (—4)? — 4(2)(3) =

16~ 24 = —8<0;no 33.4x* +x — 5 =0;b — dac =
12— 4(4)(~35)=1+80=81> Byes;(4x + 5)(x —- 1) =
Gdv+5=00rx—1=0;dr=—-3orx=1;
x=-1250rx=134 ~3x2—y+2= 0: 5% — dac =
(—1)2 —4(=3)(2) =1 + 24 = 25 > 0; yes:
(—3x+2){x+1})=0,-3x+2=00rx+1=0:
Jx=2o0rx = —1;x =%Dl’.\.’ =-135x2-5¢+7= 0,

b% —dac = (=52 — 41)(7) =25 - 28 = -3 < O;no
36.2x% — 3x — 5 = 0;5% — dac = (—=3)? — 4(2)(-5) =
0+40=49>0yes;(2x —5)(x+1)=0;2x —5=0or
x+1=02r=50rx=~l;x=250rx = —1

37. Answers may vary. Sample: Use values for a, b,

and ¢ such that the discriminant is positive.

38-40. ax? + bx + ¢ = 0 will have two solutions
whenever b2 — dac >0, 0r b2 > 4ac. 38. b2 < 4ac, so it

is never true that 2 > dac. 39, H2 = 0, so it is sornetimes

true that 52 > dac. 40. ac < {,s0 dac < 0, and it is
always true that b > 4ac because 2 > 0. 41. The
equation has 2 solutions; since the parabola crosses the
x-axis once, it must cross it again. 42.y = 2x2 + 8x + 10
has a vertex closer to the x-axis: its discriminant is closer
to zero.

Algebra 1 Solution Key

4367 — dac =7 — 4(1)(=4) =49 + 16 = 65, C

P M4 F3—S5r+1=

0; b2 — dac = ( 52 —4(3)(1) =

! 25— 12 = 13 > 0; 2 solutions. G.3x% — 5x + 4 = 0
L b?—dac = (=5 —4(3)(4) =25 ~ 48 = ~23 <,

no solutions. H. ~332 — 1lx + 4 = 0; b2 — dac =

L (~11)2 — 4(—3)(4) = 121 + 48 = 169 > 0,2 solutions.

L=2x% - 3xr+1=0;b% - dac = (=32 - 4(-2)(1) =

9+ 8 =17 > 0,2 solutions. The answer is G.
{ 45.A.35 = 20x2 — 15x + 47;20x% — 15¢ + 12 = 0;

b2 — dac =

(— 15)" - 4(20)(12) = 225 — 960 =
=735 < {,nesoiutions. B.15x +7=0;15x = —-7;

X = —173, 1 solution; the answer is B.

L 26, A. ax? +5x =3 = 0,6 ~ dac = 5% — da(-3) =
{25+ 120 B.5x2 + by — 3 = ;b2 — dac =

b2~4(3)( 3) =

b? + 60: the answer is D.

A7 Al - x -6 = 0b’—4ac—( —1)% — 4(4)(—6) =

149 =97 Ba4x2—x+6=0:6% — dac =
(—1)> — 4(4)(6) = 1 ~ 96 = —95; the answer is A.

| 48.[2] x(25 = x) = 136,42 — 25x + 136 = Or.x =

—(~25) 4 V(-25)2 ~ 4(1){136)
2(1)

=BE=170rs;

yes, 17 cm by 8 cm [1] no work shown or appropriate
: methods with one computational error

%49412-5-41.—3—0(1—4!) 4,c= =3,

i _ bt Vb-—4ac —4i\/47-(4—)4(4)( -3)
—4+\/_ _48i81_—4B+8_050r‘:=_48_8=
—15501 +2x—T7=0a=1,b=2c=—-T:x=
—b+\/2f:-—4ac —')ivv;(l—)4(1)( -7) _oi\/‘

x= j+\/_‘"~1!32’:c11‘x—#2—3.83

L5162 —2x-1=0ja=6b=-2c=—1ix=

L ob VBT = age _ —(=2) & V(=2)? = 3(6)(-1)

: Za = 2(6)

§2i12 A= j+\/:—"—0(5101'\-—‘_12\/2_8'—~=—0.27

P B2 x=5x2+x—5=0a=1b=1c=—5x=

'—bi\/bl—z;ac —1:1:\/1;(1—)4(1)( —35) —112\/2_1;
1—‘1+\/_——1790r\—1—‘2--~\/2_13—2.79
53.3x2 —8x+1=0;a=3,b=-8c=1xr=
—b' %+ Vb — dgc _ —(~8) £ V(-8 —d(3)(1) _ 8 + V.

24 = 7(3) &
¢ =82V ““6\/5_2 ~254orx = 3—‘6\/5_3 =0.13

54.2v2 —Tx = ~6; 22— Tx +6=0;a=2,b=—7,¢c=

—(=7) £ V(=7)2 - 4(2)(5)

2(2)
"20r1=-—7:;1“1.5

e = =h £ VB — dac _
6;x = 2a
71\/?_,

+
7_1'\7_7+1

4 4

| 55.y = $1000 - 1.0075'2 = §1093.81 56.y =
i $200 - 1.01125%0 =~ $312.88 57. y = $5000 - 1.00416%8 ~
i $6104.48 58.9 — 5 =4,13 — 9 = 4: arithmetic

{59, —16 — (—11) = —5, 21 — (—16) =

—35; arithmetic

{ 60.20 + 10 = 2,40 + 20 = 2; geometric

§61.6-

3=3,9 — 6 = 3;arithmelic
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TL{x+3Nx-7)=0kx+3=00rx—7=0y=-3

orx=7 2.x7+ 12x + 27 = 0; (x + 3)(x + 9) = 0;

t+3=00rx+9=0;x=-3orx=-0

302 —Sx =500 —5x— 50 =0, (x +5)(x —10) =0

r+3=00rx—10=0x=~50rx =10

4.x2+2x—1=0a=1b=2c=-Lx=

2 VB~ due _ -2 V22— a()(-1) _ ~2.x VB,
20 = (1) = 2 o

”32—4;—\/—§=0.40rxﬁ_2_\/§- 2.4

5"“2_5—-"”4=0§ﬂ=1,b—~5 c=—4x= 1c
- Vb-—4r1c= —{=3) + V(-35)2 - 4{1}(-4 .

5+\/-* 5+2ﬁ=5.70rx=———5 "2\/:{1-2-*0.7

6. ’—8.\—33=D;(x—11)(x+3)»——0;x—11=Dor
x+3=0x=1orx=-3 7.42—x—-3=0;
(de+3NEr -1 =04 +3=00rx—1=04x= -3

l\J

0rx=1;x=—%0r.x""1841- x+3=0a=4, 523-
- lc=3x= bi\/bz—mc__ f
—(= 1>iv( 1}-—4(4)(3 1i§/——_47‘

d15cr1mmanl<0 nosolution 9. 2x% — 3x + 1 = 0;
Rx—Dx -1 =02x—1=00rx—1=062Zx=1
orx=1x=050rx=1 10. 452 - 3x +5=10;

b% — dac = (— 32— 4#A)(5)=9—-80= -7 <O '

0 solutions 2

Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or

Presentation Pro CD-ROM.

Check Understanding
1a. i

ny

Py

1b. v é__ quadratic

Jin

)]

A
T

of

L— exponential

| Test for a common

@ ratio: 4.4 + 4 =1.1,

484 +44 =11,

5324 + 4.84 = 1.1,

5.8564 =+ 5.324 = 1.1;

commean ratio is 1.1,

50 write an

0 -Ln:m%m <

nh

x| exponential model:

=

N

noy

y=4-11%

Test for a common
difference: I — % = %,
l-1=L2-11=4%
common difference is é
so write a linear model:

. 1
ywi_\‘f'j.

1. Ty 2 VI 2c. Test for a common second
=17/ P difference: —0.5 — 0 =
o[/ [ x i X r -0.5,-2 — (—0.5) =
<7 ol T3 - —1.5,~45 - (-2) =
4 —2.5,—8 — (—4.5) =
4 -3.5,and —1.5 - (~0.5) =
—1,-25 — (~15)= —
3. 7T T N R -35—(-25) = -1;
& o i common second
I \\ P difference is —1, so write a quadratic model: y = ax?,
4 \-' : -2=qa- 72,{1 = ~%;y = «-—sz.
T, X \"---.35 3a. Test for a common
-2 |0 2 <2 [0t ] : ' | second difference:
5 6 5000 — 0 = 5000,
XA LAY 20,000 — 5000 = 15,000,
- \ / 44,000 — 20,000 =
y \o! If 24,000,
N 79,000 — 44,000 =
X O _1x % 35,000, and
=42 |0 2 -2 2 15,000 — 5000 =

10,000, 24,000 — 15,000 = 9000, 35,000 — 24,000 =

11,000: commeon second difference is about 10,000, so the

function is quadratic,

Algebra 1 Solution Key = Chapter 10, page 235




3b. y = ax% 20,000 = a - 22,4 = 5000; y = 50002

Exercises 1. h ly quadratic
Jato[ 1 2%
2
2. 3.
v f.] BN
=¥ ol | 4
X
0 4 "
=2 0] |x
T [
linear exponential
4.1 T, fy] ] quadratic 5. ye | exponential
6| ¢ T Ix
a o7 2
= O X ]
—26¢{6D TS
2 t
6 linear
e
3
-,__
X
-4 10 4
7. y Test for a common second
b4 difference: 1.5 — 0 = 1.5,
6—-15=45135-6=
& 1 7.5,24 — 13.5 = 10.5, and
- 45—-15=375—-45=
° ) 3,10.5 — 7.5 = 3; common
5 = T % second difference is 3,50

the function is quadratic.
y= axl,6=a-22,a= Ly = 1.5x2

B.1 T Iy Test for a common
" ¢ | difference:
L ] X
—3—-(-3)=2,
0 ] Ld j ]
- 3 -1 = {=3)=2,
i) 1-(-1)=23-1=%
commoan difference

is 2, so the function is linear.y = 2x — 5

Algebra 1 Solution Key

iog, y Test for a common second
e difference: 2.8 — 0 = 2.8,
11.2 — 2.8 = 8.4,
—a0 252 - 11.2 = 14,
n 448 — 25.2 = 19.6,and
i 84 —28=5614—84=
& 3.6,19.6 — 14 = 5.6;
Y x| common second difference
[7) 31 %1 a3 4| is3.6,s0the [unction is

quadratic.
11

y=a?,112=a-22a= T2 =28y =28x2

{133, [

Test for a common ratio;
12 +1=1.2,

® 144 +1.2 =12,

e | 7 1728 + 1.44 = 1.2,
20736 + 1.728 = 1.2;
common ratio is 1.2, so
the function is
exponential. y = 1 - 1.2¥
11. Test for a common ratio:
2+-5=04,08+2=04,
032+ 08=104,

0.128 + 0.32 = 0.4; common
ratio is 0.4, so the function is
exponential. y = 5 - 0.4*

10.[ Ty

M

=Y

<h

9

o

3]

Test for a common
difference: 1.5 — 2 = —0.5,
1-15=-0505~-1=
—0.5,0 — 0.5 = —-0.5;

x| common difference is —0.5,
so the function is linear.
y=-ix+2

12.[ Ty

N

-

linear

13b. 123 — 58 = 65,

o 187 — 123 = 64,

2 251 — 187 = 64; yes
13¢.64 13,y = 64x — 5

N
[++]

2%]
=

Balance (dollars)

o} 21 4
Month

14a. The data appears exponential, so test for a common
ratio: 14,500 + 16,500 = 0.88,12,750 + 14,500 ~ 0.88,

i 11,200 + 12,750 = 0.88, 9900 -+ 11,200 ~ 0.88; common
i ratio is about 0.88, so the [unction is exponential.

14b. y = 16,500 - 0.88*
15a.41 — 0 = 41, 164 — 41 = 123,370 — 164 = 206
15b. 123 — 41 = 82,206 — 123 = 83

15¢. d = 4112
15d. d = 41 « 2.52 = 256.25: 256.25 cm
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16a. B linear
EB{)G I le [ [7 1 16b.5-0=5,
5 b 10-5=515~10 =
g ;Ekﬂ 5;5 years
& iohe 16¢. differences of
© pone o .
r consecutive terms:
5700 — 5100 = 600
o | 4 ’
L 81121981 6300 — 5700 = 600,

Year

6900 — 6300 = 600;
possible common differences: 600 + 5 = 120,120,120
16d. p = 120¢ + 5100 17a.5 — 0 = 5;5 years
17b. differences of consecutive terms: 4855 — 4457 =
398, 5284 — 4855 = 429,5691 — 5284 = 407,
6080 — 5691 = 389; possible common differences:
308 +~ 5 = 79.6,429 = 5 = 85.8,407 + 5 = 81.4,
380 + 5=77.8 17c. (796 + 858 + 814+ 77.8) + 4 =
81.15 =~ 81.2 17d. p = BL.2r + 4457 17e.2010 — 1980 =
30; p = 81.2(30) + 4457 = 6893; 6893 million, or about
6.9 billion 18. Answers may vary. Sample: Linear data
have a common first difference, quadratic data have a
common second difference, and exponential data have a
common ratio. 19.y = 0.875x> — 0.435x + 1.513
20,y = 1.987 - 0.770% 21.y = 2.125x% — 4.145x + 2.955
22,y = —0.336x2 — 0.219x + 4.666 23.y = —11x -+ 35
24.y = 0.102 - 2.582%

25ai.
x y
1 -2
)3
2 2
PRI
Y7,
4 13 ) 2
} 9
3 22
25aii.
x y
s
X i‘ ) 15
At
y 27
3 75
25aiil.
X ¥
IR T
2 6 ) 8
3 2 ) 15 ) 8
R
4 ) 31
5 75

25b. The second common difference is twice the
coefficient of x2. 25¢. When second differences are the
same, the data are quadratic. You can determine the
coefficient of x* by dividing the second difference by 2.

Algebra 1 Solution Key

! 26. Answers may vary. Sampie:

X y
0 5
2 13
4 29
6 33

{ 27a.The data appear quadratic, so test for a common
i second difference:2.2 = 0.5 = 1.7,49 =22 =27,

: 87-49=7538,13.6 -87=49, and 2.7 — 1.7 =1,

{ 38-127=11,49 - 3.8 = L.1;common second

: difference is about 1.1, s0 the function is quadratic.

P 27b.87 =a - 08%a =35 =13.6:d = 13.61°

0.8”

| 27¢.d = 13.6 - 2% = S4d;about 54.4 fr 28a. y =
i gy + by cwith (0,4):4 =a - R+b-0+cd=
i 0+0+¢c=4 28b. Answers may vary. Sample:

D 13=a-12+b-1+4ora+b=9
@ 26=q-22+b-2+40rda+2 =722

28c. Multiply (D by 2 and subtract @:

20 + 2b= 18

— g 4 2h= 22
—2a =—4
a= 2

C a4+ b=92+b=9b=Ta=2andb =7
 28d.y=ax’ +bx+cwitha=2,b="7andc=4y=
i 2x2 + 7x + 4 28e. Answers may vary. Sample: Check
f(2,26).26 £ 2(2%) + 7(2) + 426 £ 8+ 14 + 426 =

i 26/ 29a.303 + 164 = 1.85,388 + 303 = 1.28,

i 562 + 388 = 1.45,802 = 562 =~ 1.43 29b. 303 — 164 =
! 130,388 — 303 = 85,562 — 388 = 174,802 — 562 = 240
i 29¢. 85 — 139 = —54,174 ~ 85 = 80,240 — 174 = 66

i 29d. 1.85; the ratio is much larger than the other ratios.
i 29e. 85; the difference is much smaller than the other

¢ differences.
P 29 g LTy 7
: E IJ:U
—_— 2
o r[:u
-a GJ"
%5 |cha A
w 45"
2 [ape
S |ahn Jea
= [OyV 7
&, -206;
g e -
SrMol [ 6 [0 15] 2o

Year

i 30.The data appear linear, so test for a common

: difference:4 —2=2,6-4=28-6=210~-8=2
i common difference is 2, so the data are linear with

i equation y = 2x + 2; B. 31. Test for a common ratio.

P F4+16=0252+4=05-2+2=-l4+-1=

—2,no common ratio. G. -4 + -7=057,~-1+ —4 =

: 0.25,2+ —1=—2, 5+ 2=2.5,no common ratio.

I H.3+1=38+3=2614+8=175closeioa

i common ratio. 1.3+ —4 = —075,8 + 3=26,14+8=
i 1.75,12 + 14 = (.86, no common raiio. The answer is H.
| 32.[2) p = 33,500(1.014)",33,500(1.014)!¢ = 38,497

i [1] correct formula, inaccurate evaluation 33. [4]

{ 33a.Test for a common difference: 41 — 43.5 = —2.5,
385 —41 = —2.5,36 — 385 = —2.5,335 - 36= —2.5,
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31 — 33.5 = 2.5, common difference is —2.5, so the
model is linear. 33b.d = ~2.57 + 43.5 33c.0 =
=25 4 43.5;2.5n = 43.5;n = 17.4; 18 marbles

[3] appropriate methods, but with one computational
error [2] part (c) not answered [1] no work shown
3.y = —x%b% —dac = 02— 4(=1)(0) =0~ 0 =0
1 x-intercept 35.p = x2 + 3x + 4: b2 — dac =

32— 4(1)(d) =9 — 16 = ~7 < 0;0 x-intercepts

36.y = 4 — 10x + 3; 52 — dac = (—10)% — 4(4)(3) =

100 — 48 = 52 > (; 2 x-intercepls

45.g(r) =23 fort=-%2-373=2-
46 f(r)=10-5"forr=2:10- 52 =
47.y = (%)I fore= —4: (%)—4 = (%) =24=16

88.y=9-(3 torx=39-(3P=9-Z=30375

| EXTENSION

2

42, y y= —%_\'2 + 1;sameasy = —%x .
20| W\ | x| butshifted up 1 unit
=1
Fl T X
43,y =2forv=-3%y=2"3 =L = L = 0125

_page 567

1. Both graphs have the same shape, go through the

origin, and lie in Quadrants I and IIL. The graph of

iy =x*is narrower than the graph of y = 13,
i 2ai.

37.
x y = —2x? | (x,3)
0 —2(002=0 (0,0)
1 —2(1)2 = -2 (1,-2)
2 —2(2)* = -8 (2,-8)
oy X
2 2
e N
38.
x| fx) =3 (%)
0 | ko2=0 (0,0)
2 | H2)?=1 (2,1)
3 | i32=225 (3,2.25)
o[ F(X) f
- X
2ol | 2
39. X # }# flx) = x? + 4;5ame as fx) = x2,
& but shifted up 4 units

2
Ol x
19
40. Ootylx| ¥= —x% ~ 2;same asy = —x2,
] but shifted down 2 units
FIE I
4. T Ty[4] ¥ =3x%+ Lisame as y = 322,
\[Y] 1/ butshifted up 1 unit
4
N Ty
—10

Algebra 1 Solution Key

X y= —7 {x, v)
-2 | —(-2)*=38 (~2,8)
-1 | —(-1P¥=1 (—1,1)
0| -0*=0 (0,0)
1 | -13=-1 (1,-1)
2 | ~23=-8 (2,-8)
Moty
\lo
X
42 {0 2
0
Y
2aii.
x y =220 (x, ¥)
-2 2(-2)% = ~16 (-2, -16)
-1 2(—1)F = -2 (—1,-2)
0 2000 =0 (0,0)
1 213 =2 (1,2)
2 2(2)3 =16 (2,16)
1Y 4
L
O X
I-ﬂs
4
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2aiii. . CHAPTER REVIEW  pages 569-571

- =_1.3 . !
* AR i (v 1) 1. The U-shaped graph of a quadratic function is a
-2 #3_1(_2)3 =7 (—2,2) i parabola. 2.1 the quadratic expression ay® + by + ¢
: cannot be factored, one good way to solve the equation
-1 —%(—1)3 = 3—1 (— 1, %) i ax” + by + ¢ = 0is to use completing the square.

. 3.1fa” = b and a > 0, then « is the principal square root
i of b 4.The vertex of a parabola is the point at which
; the parabola intersects the axis of symmetry.
i 5. The discriminant can be used to determine the
) i number of solutions of a quadratic equalion.
: 6-9. Answers may vary. Samples are given.

—
|
=
—_—
—
N’
()
Il
[
=
P
—
=

2 | -3(2)P3 =2 2,-2 :
i(2) ( ) 6.y=—2x2 7".y=7_t2 8.y=.\'3 9.y=%x2
N4 10.
N e e | e
J2 Jo[ N2 L0 30?2 =0 (0,0)
| 1 mr=3 | (1Y)
2b. The graphs with negative coefficients of x* are in 5 2(2)2 = 22 (,’, 9;)
Quadrants I and IV, and the graph with a positive P 3 -3 =3
coefficient of »? is in Quadrants T and IIL All of the L3 | 232 =6 (3.6)
graphs go through the origin. 3. Yes; the sign of a ! 3 '
changes which quadrants the graphs are in, and the & y
larger |a|, the narrower the graph. 4a. no i
4b. Yes; half of the graph is reflected over the y-axis and | \ 4 /
then over the x-axis. \‘ /
Sa. : \ o }
43 A\l V4
r V =3m (V.r) b 4 X
e 1 l,
o | dmpP=0 (0,0) 210y | #
2 2
0.5 40053 =~ 0.5 0.5,0.5 11. y y = =x*+ l;same as y = —x~,
37(0.5)7 =0 ( ) i %! butshifted up 1 unit
1| 5z()P=42 | (1,42) - [T2Jo[ N2
15 | 4r(5)3 =141 | (15,141) / I A
2 | 4x(2)3 =335 (2,33.5) 1,
v 5b. when V = 10,7 = 1.3;about 1.3 it : 4 \
30 2 . — 2
12. \ v y y=x“—4;sameasy = x%,
@ pg e {1 butshifted down 4 units
5 | L
216 I
X
5 r . —3 Of 3
D :
—= \L |/
radius =
TEST-TAKING STRATEGIES  page 568

1a. x2 + dy — 2 = 0; b2 ~ dac = 42 — 4(1)(-n?) =
16 + 4n* 1b. The smallest value of n2is 0,16 + 0 > 0.
1c. Since the discriminant is always positive, the
equation has two solutions; C. 2. P+ 2y + =0

(.\: +)1‘)2 = O;_\_‘ -f-}l = O;.\: = _);;:‘l’ = _T];C
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13. I y = 5x% + B:same as y= 5x2, but
shifted up 8 units
/
I
8 14.y = dx? + 1,0 = 4> 0,50 the

parabola opens upward and has a
a minimum. 15.y = —3x2 - Tia =
—3 < (}, 50 the parabola opens
downward and has a maximum.

;s
16.y = %.rz + G = % > (), s0 the
2 parabola opens upward and has a
minimum. 17.y = —x* + 6;a =
X[ —1 < 0,50 the parabola opens
=101 ] downward and has a maximum.
18. [ [y 419} y = _%_1.2 + 4x -+ 1; axis of
8 AT symmetry:
b 4
- 1= —3; = —_— 4,
), \ o))
\ 2
4 /‘ \ v-coordinate of vertex:
of a=8 Ny =~ +4(d) +1=9;
0 x| vertex (4,9); points (0, 1),
H!2 s | Y] 2,7
19. x=-2  y=-2%— 3y + 10; axis of
('%ﬂ%) :y symmetry: x = —% = —._,(—__3’2—) =
[ \ —%; y-coordinate of vertex: y =
18 - —3Y2 _5f 3 = 11d
1 o-3p-3(-3) +10=11
[ 1 vertex { -3, 111 }: points (0, 10),
1T 4+ -8
T (1,5)
il
-2 Iof ik¥
20. x=-3 y = x>+ 6x — 2;axis of
! ML symmetry:x = —£ = —-f- =
TG Lok y: A T6))
-3 y-coc;lrdinate of vertex;
T y= (=3 +6(-3)—2=-1I;
\ I_; vertex (—3, —11);
\ / :
\ J11 points (0, =2),(—1,-7)
\ /1
(Eal =N

Algebra 1 Solution Key

| 27.V/2.55,irrational; V/2.55 = 1.60 28. —

y = 3x2 + v — 5; boundary curve
y= 3x2 + x — 5;axis of

symmetry:x = —% =

——""*-1 =

T2(3
—é; y-coordinate of vertex:

S () -5--3
vertex (—é —Sﬁ); points {0, —35),

{1, —1);solid line and shade
below

—

1

Pl

y > 3¢ + x — 5; boundary curve
y=3x2+x— 5 same as
Exercise 21; dashed line and
shade above

y = —x? — x — 8, boundary curve
y = —x — x — 8; axis of symmetry:
v = = .=l _ _1

T T T T T

y-coordinate of vertex:
s
vertex (-—% —7%); points (0, —8),
(1, —10); solid line and shade above

0

'

24, \/S‘é irrationa[;\/S_ﬁ =927 25, m\/ﬁi rational;
~V121 = ~11 26. +\ /], irrational; £1/] ~ +0.71

24—5, rational;
w\/% = “% 29. —\/:ﬁ, irrational; —V47 = —6.86

30. \/(ﬁ, rational;\/(ﬁ =0.6 31. \/ﬁ, irrational;

{140 = 11.83 32. =V, rational: —V1 = -1

33.V/196, rational; V196 = 14 34, 6(x% — 2) = 12;

i X2 —2=%xf=4x=+%x=2orx= -2

35. —5m’ = —125; m> = 2ym=%5m=5o0orm= -5
i 36. 9(w2+1)=9;w2+1=1;w2=0; w =10

¢ 37.3r2 427 = 0;3 = =27, = =% no solution

PB4+ T+ 12=0(x +4)x+3)=0x+4=0o0r
P x+3=0x=—4orx= -3 39.5x2 - 10x = 0;

P51+ 0=0;5x(x ~2)=0;5xr=0o0rx—2=0;
x=00rx=240.2r2—9x=_t2—-20;x2-9x+20=
P hx—4Hx—-5)=0x—-4d=00rx—5=0x=4or
P x=541 2% +5x =322 +5x -3 =0,

2x—N(x+3)=0; x~1=0orx+3=0;2x =1

orxy = —3;.\.‘:%01’1‘: —3 42.3x2 — 5x = ~3x2 + 6;
: 6x2—5x—6=0;3x+2)(2x~3)=03x+2=0o0or
2x-3=0;3xﬂ—20r2x=3;x=—%0rx=%=1%
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43, L“_51+4=D(L"‘1)(L-"*4) U\—]-Uor
\.-4‘0\»—]0]‘\.—444.\ + b6y —-5= O\ + 6y =
D,,t"-l6.1+-9""5+9(L+3)"‘]4L+3"+ 14 =

+374: v +3=37dorx +3=-374xr=07dorx=
w6.7445.x3=3x—1r—3x ~;a2-3x+ 9=
At (e -3 =dc-3= 0= 210z
r—15=1120rx — 15=—112;x = 2.62 or x = 0.38
46,22 + Tx = —6: 62 + gx=—3;x2+%x+%=
38 (x+ 1V = o+ = 1V = 1k
x—!—a=%or.\‘+%=—§;x=—%=—1%0r.r$—§=

2 a7 A=a16 =LA =1 r=\/B=23230mn.

48. A = w170 = (2w — 3wy 2wt — 3w — 170 = 0;
(2w + 17w — 10) = 0;2w + 17 =0o0rw - 10 =0;
dw=—170orw=10;w = ~85orw = 10;use w = 10,
then 2w ~ 3 =2(10) -3 =17;10ft X 17 ft

49,2 - 10 =322 + 0x — 13 =0;b% — dac =

02 — 4(1)(—13) = 52 > 0; 2 solutions 50. 3x? =27,
I+ 0 - 27=0,b%— dac = 02 — 4(3)( 27) =

324 > (}; 2 solutions 571. 2+H3=20x2-2x+3=0;
b% — dac = (- '7)- —4(D(3)=4-12=-8<0;

O solutions 52.x% + 10x = —25 2 4H10x+25=0;
B2 — dac = 10% — 4(1)(25) = 100 — 100 = 0; 1 solution

53.4x*+3x —8=0;a=4,b=3,c=—-8 x=

bt VBT —dac _ 3 VI 448 _ -3+ \/137‘
20 (4 )

x=3E N 9 ory = 2~ 184

54.2x2 — Tx = -3, 202 ~ Ix +3=0a=2,b=—T,c=3

oo ohE VI o dee | Z(CT) £V A@E)

- 2a 2{2}

714\/527253:7455_30“_ — 05

55.—x2+8x+4=5;—x~+&t—1—0,a——1,b:8,
—b + VB~ dac _ —B VB —A(-1)(-1)
Za - -

c=—1l:x= =T

=8+ V60 _ =84 V& . 013 orx = =SV = V& 757
56, 9x2 — 270 = 0;9x2 = 270;x2 = 30;x = £ V30 =
+5.48 v = 5.48 or x = —5.48 57.5x% — 10 = x* + 90;

452 — 100 = 0; (2x — 10)(2v + 10) = 0;2x — 10 =0 or
2x+10=0;2x=100r2x = —~10;x = Sorx = —5 use
factoring, because the equation is easily factorable.
58.0x2 4 30x — 29 = 0;a = 9,6 = 30,c = =29,
b+ \/b- — 4gc _ 30 % VI - 4(9)(-29) _

G
_30 + \-’ 19 , ""30 +18V 1944 = 0.78 orx =
ﬁf{g— V1944 . _4.12; use the quadratic formula,
because the trinomial does not factor easily.

59. 2,2 — 9x = x2 — 20; x2 — 9x + 20 = 0;
(x—d)(x—5)=0x—4=0o0rx—-5=0x=4orx=

3; use factoring, because the equatlon is easily factorable.

60.x2 — 6x +9=0;{(x ~ 3)? =0;x — 3 =0;x = 3;use
factormg, because the equatlon is easdy factorable.
61. 32 + 3y — 225 = 3x;0% — 225 = 0;x% = 225, x =

+%/225 = *=15:x = 15 or x = —15; use square roots,
because the equation has no x term.

Algebra 1 Solution Key

67.

L 62,07 + Br =40 + Br + 16 =4 + 16; (v + 4)7 = 20;

x+d=32V20 = 447, x + d=4d4Torx + 4 = —4.47,
x =047 orx = —8.47; complete the square, because the

equation is in the form ¥+ pr=c 63.(p +2)% = 400:
P+7_+\/4(} =+20,p+2=200rp+2=-20;

=180orp = —22;use p = 18, length = 18 ft;area =
(18 ft)2 = 324 {12 64.0 = —16/2 + 20t + 6,0 =

~16,b = 20,c = 6;x = LEME = dac
=20 £ V207 - 4(-16)(6) _ ~20 + V784 _ 200 % 28 _
2(—16) - -32 -32
: :-3% =-0250rx = 33’% =1.5,usex = 1.5
1.5 seconds
65. lc y quadratic
L'
4l
1= ol T2 [*
66. y linear
&
—
X
0 2
-Eiy 68. A y I
1, MNEEN
2 hd .“T' 2 e—ﬂ?
2 " 2 ”
ol [ 4] 8 ol | a
exponential quadratic

69. Test for a common ratio: 5 +2.5=2,10+5=12,

20 + 10 = 2,40 + 20 = 2;common ratio is 2, so write an

exponential equation: y = 5(2)*. 70. Test for a common
; difference: —2 — {(—5)=
P 7= 4 = 3; common difference is 3, so write a linear

3,1—(-2)=3,4-1=3,

equation: y = 3x — 2. 71. Test for a common second

| difference:l —4=-30-1=-1,1-0=1,4—1=

3and —1—(—3)=2,—-1=(-3)=2,1~(-1)=2

{ 3 —1 = 2;common second difference is 2, 50 write a

quadratic equation: y = (x + 1)2. 72.Test for a common
ratio: 5 + 0.5 = 10,50 = 5 = 10,500 + 50 = 10,

5000 + 500 = 10; commeon ratio is 10, so write an

exponential equation y= j(10)

CHAPTER TEST  page 572

1. The graph is the same as y = x*, but shifted down

3 units, so y = x? — 3;D. 2. The graph is a parabola .

through the origin and opening downward, so y = ax”
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with @ < 0;choose y = —2x% C. 3. The graph is a
parabo!a through the origin and opening upward,so y =
ax? with a > 0; choose y = 3v2;A. 4. The graph is a
parabola that opens downward and is shifted up 1 unit,
so choose y = —3x2 + 1; B 5.y = 3x? — 7; axis of

symmetry: x = 2%= 7(3) =0, x = O; y-coordinate of

vertex: y = 3({))2 —7=-T,vertex (0, -7);a =3 > 0,50
the parabola opens upward and the vertex is a
minimumn. 6 y = x% — 3x + 2; axis of symmetry:x =

_ib& = ,(1) = 1.5, x = 1.5; y-coordinate of vertex: y =

(1.5)* — 3(1.5) + 2 = —0.25; vertex (1.5, —0.25);a =
1 > 0, so the parabola opens upward and the vertex is a
minimum. 7.y = —2x2 + 10x — 1; axis of symmetry:

T=—a, = —2(1_02) = 2.5,x = 2.5; y-coordinate of

vertex: —2(2.5)2 + 10(2.5) — 1 = 11.5; vertex (2.5, 11.5);
a = —2 <2 (), so the parabola opens downward and the

vertex is a maximum. 8.y = %xz + 6x; axis of symmetry:

=)

X = -y = —

g = —6; y-coordinate of vertex: y =

23

3(—6)2 + 6(—6) = —18; vertex (—6, —18);a = § >0,
so the parabola opens upward and the vertex is a
minimum.

9. 1y y =x% ~ 4;same as y=x2
\ ‘* but shifted down 4 units
\L L /
=
X
-3 o K
\| 1/
K3
10, v y = —x% + 1:same as
x| ¥y= ~x2, but shifted
Js/0 ) up 1 unit
JAREAY
F4
-_4 \
I __6 \
/ \
4 \
" y
x | y=54? | @) 5
0 | 5(02=0 | (0,0)
1 5(1)2 =5 (1,5) 3 ]
2 522 =120 (2,20) ]
X
—10{ 1

Algebra 1 Solution Key

1

12.

y= sz + 3x; axis of

-—""

-
o, |

symmetry: x =

-

1]

X b _ 3 = -3

o[ 4 _ﬂ__z(%)

y-coordinate of vertex: y =

1(~3)2 + 3(=3) = —4.5;

vertex (=3, —4.5); points (0,0}, (-1, ~2.5)

13. k [y | y=x2—3r+5; axis of symmetry:
\ |/ x=—%= 2(1) =1.3,x=15;
y-coordinate of vertex; y =
4 (1.5)%2 — 3(1.5) + 5 = 2.75;
vertex (1.5, 2.75);
5 points (0, 5), (1, 3)
0 X
2 | 4
14. 73 y y =2x2 — §;same as y = 242,
2 | but shifted down 5 units
ol {[lx
-2\ |2
al if

21.

15. Answers may vary. Sample: You can tell how wide

it is and whether it opens upward or downward.

16.y = 5x%b% — dac = 0% — 4(5)(0) = 0: 1 -intercept
17.y = 32 + 10; % — dac = 0% 4(3)(10) = —120 < 0;
0 x-intercepts 18.y = —2x% + x + 7; 5% — dac =

12— 4(=2)(7) = 57 > 0: 2 x- -intercepts 19, y = x2 — 4x;
b? ~ dac = (—4)2 — 4(1)(0) = 16 > 0;2 x-interceplts

y FIl Yy = 22 — 1; boundary curve y =

-

202 ~ 1,same as y = 2x2 but

| shifted down I unit; solid line and

shade below

B 12 ﬂ

y> %_rz; boundary curve
y = $x% dashed line and
shade above

.4

22.V1.44 = 1.2 23. V160 = 40
24-\/§=§

25.V0.04 =
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26. \fzg < \/':’é < \/58,505 < V28 < 6: between 5

and 6 27. V121 < V136 < V1dd 5011 < V136 < 12;

between 11 and 12 28. V324 < V332 < V361,30
18 << V332 < i9; between 18 and 19
29. -9 < -1/8.99 < —\/f;,so _3< —\/899 < -2

between —Band 2 30, x% 4+ 4y = —4; 2 de+4=0;
b2 — 4ac =42 - 4(1)(4) = 16 — 16 = 0; 1 solution

31. 12 + § = 0; x? = —8; no solution 32. 2%2 4 x =

b2 — dgc =12 - 4(7)(0) =1> O,Zsolutlons

33.3:2 -9y = —5:3x* —Or + 5= 0; b2 - dac =

(—9)* — 4(3)(5) =8l — 60 =21 > O,2501ut10n5

34, fx? — 10x + 25 = 0:b* — dac = 0;(— 10)2 —41»(75)

0; 100 — 1004k = ;100 = 100/; k=1 35. 232 = 30; 12 = 25;
= +V25= 451 =50rx = =5 36. -2 + 7x = —10;
3\-2-~71-—10=0-(3x-w—10)(\-+1)-~«0 3x—10=0or
r+1=03x=100rx=—-1; x——~3330r1— -1
37..\'-+6.L+9—25,(.\+3)2=25,.1+3—i 25 =
+5x+3=5%0rv+3=-5x=20rx=-8

3. - —x+2=0;(—x+1)(x+2)=0,—x+1=0
orx+2=0x=lorx= -2 30. %% + dv = 1;

e +d=1+4@+22=55+2=+V5~
+224:x +2=224orx+ 2~ —-224x=0240rx=
—424 40.12x% + 16x—28=0;3:7 +4x -7 =0,

3.\/49<\/—2<\/_:1507<\/ 52 <8C

‘4 qfope —Land through (0,6):y — 6 = —4(x - 0);

\ \+6Lest(93 ———()+63——3+6
3-%1—‘5 P(not1or2) = P(3,4,5,0r 6) = 6=;,D
0; 62 — dac = (—4)% — 4(3)(-3

6.3 dr—3=

16 +36=5217.(3x— 1)(5x +3) =
15224+ 09y —Sr—3=152+dx — 3D 8.x* +dy + 4 =

49: (\-}-’))-—49 1+7~—+\/_—+7 x+2=Tor

v+2=-Tx=50rx=-9109. Solvethesecond

equation for y: 6y — x = 24,6y =x + 24y = 6‘ + 4; the

two lines have different slopes, so they will intersect in
1 point; B 10. Add the two equations: 3y = 9,y = 3;

substltute 3 for y in the first equatlon r+3=5x=2C

122 4(1)(-20) =

11. x* + x — 20 = (; discriminant: b2 — dac =
81; solutions: (x + 5)(x — 4) =

P x+5=0orx—4=0,x=-50rx=4,5um=

0.6 13. percent of increase = =5

~5+4=-181>—-1LA 12.slope=ﬁ=%=

0 =12 - 0.67, 0r 67%:; 67
14. [2] 2w — 6)w = 140; 2w? — 6w — 140 = 0;

w2 — 3w —T70=0;(w— 10w+ 7)=0;w=10,10m
! by 14 m [1] correct answer but no work shown

15. [2] straight line, UJ-shaped curve that opens up or

down, V-shaped curve that opens up or down (OR

(Gr + ) —1)=0:3c+7=0orx—1=0;3x=—Tor |

r=1x= —%'—= —233o0rx=1

41. Yy Answers may vary. Sample:
y=—-x*+4
A
X
=13 0 3
I
/ \
[
42,V = m?h; 140 = 2 - 10; 140 = 10m% 2 = {2 = 7,

r= \/% ~2.1:2.1 ft 43. A = ;800 = (2w)w; 800 =
2w w? = 400;w = V400 = 20;2w = ’—’(’JO) = 40;
w=201ft,{ = 40ft 44. quadratic; y = ~x"

45, exponential; y = 2(2)" 46. linear;y =x + 2

47. exponential; y = 40(0.5)"

page 573

'STANDARDIZED TEST PREP
132 ~5x+1=0a=3b=-5c=1

Y EAY CER T
20)
’“F 3+\/_~143on—-'-»-75—\/ﬁ=0.23;D
2.y-—~5_r2—zc+3;.r=—%=—2;535=%;F

Algebra 1 Solution Key

equivalent descriptions) [1] two correct descriptions
16.{2]9a +3b -3 —4da+7-8b=

L ©O-4a+(G-8)b~3+7T=51-5>+4

[1] correct answer but no work shown
17. Vik vertex: (% —%)

Alx
) X =g x-intercepts: 0 and %
!

=] |¥%

axis of symmeiry:x =

Eey[et]

(%0
X
‘H’%& -Tt_')

'REAL-WORLD SNAPSHOTS

pages 574-575

Activity 1 Answers may vary. Sample:

A LetR =31f,R,=38ft b.d=2

(Ry)? = (Ry)? =

V382 — 312 = 2V483 =44 ft ¢. Let R) = 1121t

[ Ry =110ftd =2V(R)? — (R)? =
V1197 — 1122 = 2V1617 = 80 ft.
i Activity 2 a-b. Answers may vary. Sample:

i a.LetR=118fF=

§(@2WN?R), 150 =

L da? 150 - N? - 118); N = 0082 revolutions’s
L b, F=§(n*WN?R);20 = g(z? - 20 - N7 - 118);
N == (0.082 revolutions/s; N = 298 revolutions/h
: ¢ They are the same.
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