nd Functions pages 508-575

--------------------------------------------------------------

"DIAGNOSING READINESS page 508 | 5% 4 5x — 28 2142 +4x+ 1=
DA e e P T (2x) +2Q2x)(1) + 12 = 2x + 12 22.5x2 +32x - 21 =
1.2a— b2 +cfora=-1,b=3,c= —2:2(-1y -3+ 5x -3+ T) 23 8x? — 10x + 3= (4x — 3)2x — 1)
(__2) =7 —-§—-2=-13 2_‘:?2“]”bfora =—-1,b=3, 24.m2 —Tm—18=(m— 9)(m+2)

(2 - (-0E) 4o D T3 _adfo L 25, 122 + 8y — 15 = (6y = 5)(2y +3)

T =2 3 3-bc—oarior 26.x2—13x+81=x2—2(9)x+92=(x—9)2

c=" )
a=-1,b=3,c=-2:3-2)~ 3(~1)2=—-6-3(1)=

—3=-9 a5 ra=~1b=3c= 2

2 4(-1)(=2 -
2MCRED 2258 - ) 5.5+ 2b(e - Dora =

_1b=3c=-25(-1)+2@)(2~ 1)=-5+6(-3)=
5 _18§= —23 6.2 +2ab—1fora=-1,b= 3,c=
(2R 2-@) —1=4-06-1= -3 7.f(x)=
322 f(—6) = —3(—6)* = —3(36) = ~108 8.y =

w2 —10forx = 6y =(~62—10=36-10=126

C

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

4. -24 2,18 3.12 4.35

9. h(x) = x* + 6x; 1(—6) = (—6)2 + 6(—6) = 36 — 36 = 5. Ty 6. Ty
01D.y=(x—1)2forx£—6:y-—*(—6—1)2= - <
(-7)* =49 11.y=5—2_r2forx=—6:5-2(-—6)2-—— X X
5-2(36)=5-72=—07 12.y=Q1+xPforx=-6 1 210 2 20 p
)= (L4 (—) = (-5 =25 1350 = §hig(-0) = |
(-6 =3(36) =24 4.y = @x)forx=—6y=
((-6))2 = (-12)? = 144
= i 7.
15.y=x y Ay
R o 3
X 4
7 - .. 01X
_ O ;') - R
2 RN
Lo
. Investigation 1.y = K2,y =3x% v 7
2-4. Answers may vary.
16.y = 2 ‘— v i Samples are given. \ /
0 X : 2a. Both graphs are U-shaped with il
b 5 the lowest points at the origin. -2 {0 4
. i 2b.y= 1,2 is narrower than y = x2.
A AN i 3.y= 1x2 will be U-shaped with its lowest point at the
4 origin. It will be wider than y = x2.
i 4. y Yes; the graph is wider
Al = 2
: N . than y = x°.
17.y = x| ¥V Uk 4
Nop | x
5 10 p X Check Understanding 1a.The vertex is (4,3);itis a
T+ ¥ { maximum. 1b. The vertex is (—3, —3);itisa minimum.
L 2.x | fy=-20 | )
2 7 : o1y X
18. (x+2)(x—3)=x-——3x +2x—6=x*—x—0 o | —2(02=0 (0,0) . ;
19.(2y + )2y +3) = (2y)2 +3(2y) + 1(2y) +3 = L s =-2 | (LD 3
4y2 + 6y + 2y + 3= 492 + 8y +3 20.(3x — Tx+4)= 9 _ ’ TN
32+ 4(3x) — Tx — 28 = 3x° + 12y —Tx — 28 = 2 | —2@P=-812"8 \
R
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3. widest to narrowest grapht y = %_t

da.y = 2y= -4 %G
The graph of y = x2 — 4 has the same %
shape as the graph of y = x2, but it is 2
shifted down 4 units. X
4b. Positive values of c shift the vertex 0
up. Negative values of c shift the vertex
down. NE
5a. h = —16:2 + 24 5b.Time must be
h nonnegative.

= \

o \

T \

0 1 |t

Time (seconds)

Exercises 1.The vertexis (2,5)itisa maximumnm.
2. The vertex is (—3, —2); it is a minimum.
3.The vertex is {2, 1);itisa miplmum.

9

i 2 a2 o)
: yE= ’15-‘5‘» y=aS, Y= dx*

L A=) = ~2a7, f(x) = —4x*

dox | y=—4> | (xy) oyl Ix
0 | —40?*=0 [(G0) 12 ?
1| o—aqp=-4 |@-o g
2 | —4(2?=-161 (2, ~16) \\
5.x | f(x) =152 | (%) \ [ v
0 | 1502=0 | (0,0 __\ ]
1| wsar=15 1 L) /
2 | 1502 =6 | (2,6) \2 rl
. X
Jp o] |
6. y =%x? (x, ) 1y
0 [ qor=0 | @ |
2 | 222=% (2. ) ;
N A 1
4 | 2@2=2 | (+%3) [elofl4
6 | 3(6)2=24 (6,24)
7.x | flmy=—=52 | (5y) ol [x
~Lo?=0 |00 24 N2
1| =4 () O
2 | -i@?=-21(2-2)
8.x | y=—3¢ (x,5) oly X
0 | -3@2=0 |00 BN
2 | o= |9 FH
o | —ywr--% (-9 BN
6 | —36)2=~-12|(6-12)

Algebra 1 Solution Key

| foy =32 | ()

el
0 | 3(002=0 (0,0)
1| 3(1*=3 (1,3) a
2 ] 3(2)?%=12 (2,12) \\ VARES
10. widest Lo narrowest graph: a0 )

11. widest to narrowest graph: f(x) = I f(o) = X2,

flx)= 552 12. widest to narrowest graph:y = —}‘xz,
Loy = —%xz, y= 512 13. widest to narrowest graph:

« Chapter 10, page 218

4L f(x) = +2 + 2;same as Vi 4|
: f(x) = »% but shifted up 7 [/
: 2unifs
3
1 X
-2 |0 2
i 15.y = x% — 3;same as ‘* vl T |
H Wi . -
i y=x"but shifted down i X
¢ 3units \io| 1/
13
i 16,y = $x? + 4;same as ' [ 117
P, =12 ;
Poy=2% , but shifted up .
L 4 units \
2 X
[aloy | 2 |
17. f(x) = —x% — 1;same as r 0 [ x
Pof(x) = —x2, but shifted mrule) )
: down 1 unit 3
l A l
|
i 18.y= —2x% -+ 2; same as y
. y= ~2x% but shifted E"
i up2units /0
/1,
19. f(x) = 4x? — 7,same as y
: f(x) = 42 but shifted \E X
i down 7 units T\ 10
N\
B N




e N,

RSy

= Lo \

=X \

£ t
ol [ 11\

Time (seconds)

1. The parabola opens downward, so choose C,E,or F.
The graph is shifted up 8 units, so choose E.

y2. 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 F.
The graph is shifted up 5 units, so choose F.

24. The parabola opens upward, so choose A, B,orD.
The graph 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 umits, so choose C.

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

27.The graphof y = 2x7 s narrower.

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

29.The graphof y = 1.5x% is narrower.

30.The graph of y = %xz is wider.
31.y= —%LxQ +3

y
same as y = —%xz, AR
but shifted up 3 units =
/ X
-2 |0 2 N
32.f(x) = —1.5x% + 5; %
same as f(x) = —~1.5x7%,
but shifted up 5 units [ \
1N
| \
/ \| X
ERER
33.y=3x2-6
same as y = 312, ‘7*\ 21/ fx
but shifted down 6 units b\[o] ] 2
\ [
=0
N Y /
R P, x
A 2
N /
NL L X
(o)
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=T |0 X
\ 4 P
\| |«
){1
N
7] B3
| 38a.h = —162 + 200 3gh, i = —16(1)2 + 200 =
: r 184; 184 ft
= 38c. h = —16(3)% + 200 =
SR 56;56 ft
o1t |
T N ¢
ol |1 23N

Time (seconds)

i 39a.The diameter of the pizza must be less than 12 1in.,
. so the radius must be less than 6in.;0 <r <6

: 3%b.1fr=6,A=7" 62 = 367, so A must be less than
P36 0 < A <36m= 113.1

i 39c. A=
H A i]
8N /'
£ )
< L r
0 1 2 | 3 ] 4 5
 Radius (in)

i 40.a>0,s0the parabola opens upward; K, L

i #41.a<0,s0the parabola opens downward; M

: 42, |al has the greatest value, so the graph is the

i narrowest; K 43. || has the least value, s0 the graph is
i the widest; M 44. Answers may vary. Samples are given.
! Ma.y= 5x2 44b. y = ~5x2 A4c. y = 3x°

| asa.h =167+ 144 a5b. 16 ft

: IR 45¢, Noj; the apple falls
130 48 fufromt=1tot =2,
® N because it is accelerating.
&1 ™
= N
£ L A
£ N

o ] 2 3

Time (seconds)

i 4ba.The graphof y = ax? -+ ¢ intersects the x-axis in

! two places when ¢ = 0 and a and ¢ have opposile signs.
i 46h.The graph ol y = ax? + ¢ does not intersect the

i x-axis when ¢ ¥ 0 and a and c have the same Signs.
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A7a.y =240 — x% A7b.0 < x < 12:the | 55.154% — 180> — 10a+ 12 = 3a%(5a — 6) — 2(5a — 6) =

[ fy side length of the . (3a* — 2)(5a — 6) 56. TH + 14p* + b + 2=
258 ~] square garden musl THHb +2) + Ub +2) = (76* + Db + 2)
Al N be fess than the width | 57.)7 + 3y2 — 4y — 12= yHy +3) — 4y + 3) =
£ AN of the patio. Ayt = (D DI
2 4kg 47c. ?6 < A<24085 | 58,207 — It — 2dn = 2n(nt —n—12) =
E 50 N the mde.length of the 2n(n + 3)(n —4) 39 30n3 + 5Lm™ + 9ur =
S 100 \ garden INCreases 3n(10m2 + 1o -+ 3) = 3m(2m + 3N5m + 1)
p \ from0to 12, the area . g, 5y(3x — 4) = 156 — 20x 6. (7)1 =
= 50 \ of the patio decreases | gn? — 63n 62. ~20%(6t — 11) = —124% + 22/
\ from 240 to 96. . 63. amPGmt — i’ + 5) = 128 — 4m® + 20m?
\| x| 47d.about6 fl L B4 —Sy(3)y° + 2y3 — 4) = ~15y% — 10y* + 20y
Oy | A iR |1 L 65.3c}(—dc? +Tc —8) = ~12¢% + 21t — 2407
side Length of Garden () i 66.(2—-02)xr= 27:1.8x = 27, x = 15;15 balloons
43a.a >0 48h. |al > 1
49a. y 49b. ¥
AN o
A N AN . .
‘ANE 1. \ Check Skills You'll Need For complete solutiors see
' @ . Daily Skills Check and Lesson Quiz Transparencies or
5 - . Presentation Pro CD-ROM.
- L 1.}2.-33.-31 4.6
. - %
: X - : \[ 1/ \ [ x
-] 10} ] 3 _ X & 4 p
-] 10t LJ X 2/ 19 \t
50. |—3| > |21, s0 the answer is B. 51, The graph of -2 |0 2 1°
y= 242 — 1 crosses the y-axis at —1;look for a c-value i
(y= ax? + ¢) that is less than -Liy= 3x% — 3,50 the 7. X y .
answer is G. \ 2 /
52, Test each point in the equation y = 4x% + 3.
A. (0,33 £ 407 +3,3=3 0 x
B. (1,77 2 412 +3,7=17 EA 4]
C.(-1,7):7 _-?—; 4(—12)2 +3,7=17 :
. L £ . H H
D.(3,27):27 £ 4(3)° +3,27 ;— 39; the answer is D. | Check Understanding 1. f(x) = ‘=3
53.[4]53a. ¢ | h=—162+7200 (¢, h) | 12— Gx + 9; axis of symmekry vy T4
0 | —16(0)% 200 =200 | (0,200) P x= ~k =g =33 4
1 | -16(1)2 +200 =184 | (1,184) . y-coordinate of vertex: \ ]
2 | —~16(2)2 +200=136 | (2,136) L y=3"-6(3)+9=0, 2
3 | —16(3) + 200 = 56 (3.56) vertex (3, 0); points (1,4), 5,4 _ 50)
4 | —16(4)% + 200 = —56 | (4,~—56) ol | 2Y4 X
h 53b.Whenh=0,t= | 2a.hi= 162+ 48+ 41 =5 = ~araE = 15
] 3.5; about 3.5 seconds B 2 A0 40
.-..1 ) < [3] estimate incorrect or i 1.5seconds 2b. = —16(1.5)2 + 48(1.5) + 4 = 40 0fi
E \\ missing i 3a.y= x2 + 2x — 5;boundary curve |- v
£ 120 N [2] error in table or Py = x2 + 2x — 5;axis of symmetry: A 12 O
2T A graph S R I N
T &6 N [1] table OR reasonable 2a 2(1) ’ !
graph only y—coordmﬂate of vertex:
5 ; ST 3 | Py=(-1)°+F 2A-1)—-5=-6
—— ¢ overtex (-1, —6); solid line and
Time (s) shade below

54, O —dx +2x —8=xx—4) +2Ax—4) =
(x2+2)(x —4)
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b)’>‘ +t+1boundarycurvey-«r+x+1 13.y=b—m +4r—4 axis of symmetry: x=2
Dfsymmetry.,xw——%——ﬁ= 2,x=—%; x=—5, = .,( 0 =2, x=2; 4 y 120‘
- 12 1 3 ¢ y-coordinate of vertex: y = (
copordinate of vertex:y = (—i)” + (m»j) +1=x5 —22 4 4(2) — 4 = 0; vertex (2,0); ol 1 X
ertex ( ) dashed line and shade above points (0, —4), (4, ~4) |/ \
: — i H ] ’ *
LMy =22243x 4 L axis3 of x=—075
| symmetry: ¥ = ~3; =~y = A 1}411’4
i —0.75,x = —0.75 : ]
i y-coordinate of vertex: y = \ 1;2
)X . P 2= 0752+ 3(=075) + 1= (_o.75, S0 428\ ] [ x
r : —0.125; vertex (—0.75, ~0.125); I ¥ 10
. n 2 ) : points (0,1), (—2,3)
Exercises 1.y = 'ix- + 4,Uory =2x" +0x+ 4;Tfms of 15a A 40x — x2,or A= —x2 + 40x; x = _Z_’L =
symmetry: X=—35,= ——ﬁ =0,x= O;y-coordmate of 2( ]) = 20;20 ft 15b. 4 = 40(90) D_“'_ 400; 400 f{2
iy = 2 =4 N !
vertex: ) = 20)” + 4 = 4 vertex (0,4) 2.f(x) = L 16a.h = — 162 + 400 + 60 = —3 = —30o1gy = 1.25;
207 + dx — 5;axis of symmetry: X = =3, = ~373) = | 1255 16b. k= —16(1.25) + 40(125) + 6 = 31;31 ft
-1, x = —1; y-coordinate of vertex: y = P47 2- bound S T ey
D RN o 3 : 17.y > x* boundary curve y = x5 2 ey v
2( 1"+ 4 1? 5= ~Tivertex ( lb’ 7 38y_ i dashed line and shade above Nz égggﬁg
— 8x — %;axis of symmetry: x = —3; = —3qy = : (2 o e
4, x = 4; y-coordinate of vertex y= 42 - g4 -9 =
-5, veriex (4, —25) 4.y = 3x2 — 9x + 5;axis of :
symmetry: x = —% == 2(3) = 1.5, x = 1.5; y-coordinate 2 |0 2
. 2.
of vertex: y = 3(1.5)2 — 9(1.5) + 5 = —1.75; vertex P18 f(x) < - ; boundary olfix) | x
(15, -1.75) ; curve y = —x% dashed line 1o 178 2
5—10 A y = x2 — 6x; axis of symmetry: x = zba = and shade below é?*‘?f
2(1) = 3, and parabola opens upward, so Ex. 9. E s%&
B.y= '2+61 ax:sofsymmelry.x—-%= 2—8~)~= i‘;ﬁgk;
3,x=-3 1 d,so Ex. 5, —
CB,x 2,ar:id par'abofa opens u?vxfai ,52 Ex.5 & 19.y= 2 + 3 boundary Ny ?
y = —x — bx; axis of symmelry: x = =35 = 3=} T | curve y = x* + 3,same as ) e
—3,x = —3,and parabola opens downward, so Ex.7. iy = 22 but shifted up 3 units; T %?% %ﬁéﬁgé
D. y = —x? + 6x; axis of symmetry: x = “2% solid line and shade below ;@g% il
2(_1) = 3,x = 3, and parabola opens downward, s0 : T lolx
Ex. 0 Ey=—-r2+6;axisofsymmetry:x=—7%= ' T
I 1) = (), x = 0, and parabola opens downward, so i 20.y < —x* + 4; boundary curve
Py = —y2 44 = —q2
E = x> — £ W R Py x“ -+ 4,same as y X
x.6. By = x* = 6;axis of symmetry: x 2a { but shifted up 4 units; dashed
§_1_) = 0, x = 0, and parabola opens upward, so Ex. 8. line and shade below S e
5B 6.E7.C8TF9A 10.D x=-2 R
1. f(x) = 2% + 4x + 3; axis of | A |y %
e b A
symmetry: x = ~3, = ~3qy = ~2, ] i 21.y= —2x* + 6; boundary
x = —2; y-coordinate of vertex: e i curve y = —2x% - 6,5ame as
y=(-2y +4(-2)+3= -1 mn 0 iy = —2x°but shifted up 6 units;
vertex (2, —1); paints (0,3), (—4,3) (2L J1y solid line and shade above
12.y= 2x? — Gx; axis of symmetry: x=1.5
b vIii| Jx
¥= g = 7(2)—15,.1 1.5; ol 172
y-coordinate of vertex: NI/
= 2(1.5)%2 - 6(1.5) = ~4.5; IAYHT
vertex (1.5, —4.5); points (0,0), (4,0) '
(115,|-4.5)
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22. f(x) > —x% + 4x — 4; boundary
curve y = —x2 4 4x — 4: axis of
symmetry: x = —2% = _qﬁ(ﬂ_ﬁ =

2. x= ?, y-coordinate of vertex:
y= =22+ 4(2) - 4 0; vertex (2,0); L
): dashed line and shacle above

points (3, 1), (1, —
23.y = x* — 9x +b3, axis of X =A4 5
5 mmctr X =g = Y
' 5151 35, o2 e IIx
(1) = AN
y-coordinate of vertex: INRF
=452~ 9(4.5)+ 3 = ERANRY
~17.25; vertex (4.5, —17.25); L AL
points (0, 3), (6, —15) g \Y (al5,|-17.25)
24. f(x) = —x* —4x — 6; x=—2
axis of symmetry: x = —5,; = 4 fx)
L B ) 4 0| X
eV (H2l=2.1 1,
y-coordinate of vertex: y = TN~
(-2 —4(-2) - 6=-2
vertex {(—2, —2); / \
points (0, —6), (—4, ~-6) !
25. f(x) = x2 — 2x + 1; axis of fix)x=1
- A
symmelry: x = —f—a == —:_,—(—% = ll
1, x = 1; y-coordinate of vertex:
y =12 =2(1) + 1 = O vertex (1,0} 1 X
points (0,1}, (2,1) o Yulo
26. y = 2x% + x — 3; axis of X = ]0.25
symmetry: x = —2 = 2—]5 = Y ’4
—0.25,x = —0.25; V& ]
y-coordinate of vertex: y = V0 fx
2(—0.25)% + (-025) -3 = —2\[ o
—3.125; vertex (—0.25, —3.125); i/
points (1,0), (—1, —2) 1A(-+0J25, —3.125)
27. y = x> + 3x + 2; axis of x=-1.5
symmetry x = _ibE = ‘f y ‘l
y- coordmate of vertex: 1 x
y=(-152+3(-15+2= (_q5 Lobs¥|O
—0.25; vertex (—1.5, =0.25); \
points (0,2),(—3,2)
28. y = —x2 + 8x — 5; axis of x=4
symmetry: x = —45 = —5ryy = y[ 3 {ah)
4, x = 4; y-coordinate of vertex: o N
y= —42 4+ 8(4) — 5 =11; /1 \
vertex (4, 11); &
points (1,2}, (5,10) \
NI
/ \
off2 ¥ Iy
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29,y

symmelry: x =

. poiits (0 1) (=4, 1)
30. ¢
symmetry: x =

y-coordinate of vertex:
L y=g(A A=+

L 31y
of symmetry: x = __%

y-coordinate of vertex: 3
Ly = i 2 -

i 32-34. Answers may vary. Samples are given.

P32, y=2x2—8x+13%y=-3x? 34 y=27 +4
D 3/a.y= 22 +53x +dx=
© about 1.2 meters 35b. y = —2.2(1.2)? + 5.3(1.2) + 4 =
| 7.192 = 7.2; about 7.2 meters 36a.y = ~0.1c7 + 12

i 36b. boundary curve
Py = —01x + 12

i points (0,12),

i (6,84),(10,2),

| 37a.§ = —64p? + 1600p; p

| $10,000 38. Area = 32 units? 39. Area = 26 units’
40. Answers may vary. Sample: If the coefficient of the -

i y-intercept.
4282w+ ) =26w+ €= 13;w=13 - ¢
P 42b.A=tw=1£(13-£) =130~ 52~~e2+13€

L A= —652+13(6.5) =
| 42d.¢=65,50w =13~ 6.5 = 65,65 fLby 65 It

= 'é'_\‘?‘ + 2x + 1;axis of

A
R '!\ N

2a

=
e

i,

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

-2, =1} {;

—1L;vertex (

—v + 2x + 1;axis of
b A

2a

2 _
—4 x = —d; Jg\ 16 -2

2O

—3; vertex (—4, —3); points (0,1),(—8,1}
—1x% + 2x - 3;axis

Yy A (4, 1)

3=1;
vertex (4, 1); points (0, —3),(8, —3)

a3
TI-272)

b
T2a

== 1.2;

TN

(-6,8.4),(—10,2)

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

b _ 1600 _ .
2% = T84 12.5; |

$12.50 37b. S = —64(12.5)2 + 1600(12.5) = 10,000;

squared term is positive, the vertexis a minimum; if it iS
negative, the vertex is a maximum. 41. Answers may
Vary. Sample a affects whether the parabola opens up
or down, b affects the axis of symmetry, and c affects the

b _ =
e 2( 1) 6.5;
4225, vertex (6.5,42.25)

A=—f+130 42c. £ =
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o h= — 492+ 38U+ 1T =~ =

3;329 = 0.4; about 0.4 seconds 43b. 1 =

4.9(0.6)2 + 3.82(0.6) + 1.7 = 2.23; no, because at 0.6
conds the ball has a height of about 2.23 m, but the net
< a height of 243 m
. @ y= —x2+ o; ¥
‘poundary curve y = u

2 + 6, parabola that

o ‘ens downward with

vertex (0, 6) and points

(2,2),(—2,2)

@ y= -%_xz + 8;

boundary curve y = [

.——%xz + 8, parabola that 4

: gpens downward with

~ vertex (0, 8) and points (2,6), (-2, 6), (4,0), (—4,0)
b 3.8

. 3 y=0

A5a.h = —4.97 + 3.8 + 05,1 = —5; = —5ryy = 04

M\
-~

about 0.4 seconds 45b. Use t = 2{ - 7245 ) ~ 0.7755:

i = 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 ime to reach the ground. 46a. y-intercept: (0,2)

A6b. axis of symmetry: x = —2.5 46¢. x = — 45 —2.5 =
—gb5i—5 = —bb=546d.y =x* + 5x +2

A6e. Answers may vary, Sample: Test (—4, =2). =2 £
(42 +5(—4) +2;22 16 -20+2,-2= -2V
46f. No; you would not be able (o determine the b value
using the vertex formula. 47. y = 2 -2x -1

_ b =2 1.y = — .
x——-ﬁ—fﬁ—l,yflz—Z(])—l—"Z,

vertex (1, —=2); A
48.F y = —x2—2xb=-2Gy= —x2—3x;b=-3
H.y= —x2 4 20b=2Ly= —x% 4 3x;b = 3;the

answeris L 49,y = 05x2 - 2x + L;x = —2_ba = _Z(Bé) =

2;y=05(2)% - 2(2) + 1 = —1;vertex (2, -1); B
50. [2] axis of symmelry: x = 5—;’ = 2(—_‘}?"(?()—9) = 16.7;

maximum height: y = ~0.009(16.7)% + 0.3(16.7) + 4.5;
y =7 ft [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 CorF;
same shape as y = —x2, 50 choose C. 52. The parabola
opens upward, so choose A, B, or D; the graph is wider
thany = x%and y = ]ixz,so choose A. 53. The parabola
opens downward, so choose C,E, or F; vertex {0, —2),

so choose C or F; the graph is wider than y = —x?%,50
choose F. 54. The parabola opens upward, so choose A,
B, or D;same shape as y = x2 but shifted up 2 units, so
choose D. 55. The parabola opens upward, so choose A,
B, or ID; 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. (c + 4){c — 9) =

2 _0c 4+ de—36=c%—5c—36 58. (2x —5)(x +6) =
2x% + 12x - 5y — 30 =222 + Tx — 30

59. (41 + 1)(51 + 3y =202 + 12t + 51 + 3 =

Algebra 1 Solution Key

P 202 + 17t + 3 60, (Tn? - 2)(3n? — 8) =

215t — 5612 — 612 + 16 = 21n — 62n% + 16

P Bl (a+ 52k —at+4)=

| 243 — a? + da + 10a? — S5a + 20 =2 + 9a” — a + 20
C B2 (B4 6r—N2r—1) =

6P =3+ 122 b — L+ T =6+ 9 - 200+ 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 4.225 5.036 6.5 7. 8.2
Check Understanding 1a. V49 =7 1b. +V/36 = &
Lo -Vi2r= -1 1d.
| 2b. £1/225 = +15, rational 2c. ~V/75, irmational
2d.\/% = -%, rational 3. V121 < =V105 < —\/ﬁ,
so —11 < —
L 4.V/1781=422 5.2x = 140,s0x =70, d =
LV (202 = V0 + 1407 = /4900 + 19,600 =
© /24,500 =~ 156.5; about 156.5 ft__

Exercises 1.V/169 = 13 2.1/400 = 20 3.\/% =1
L 4.1/900 = 30 5. V025 =05 6.\/5
L 7.-V121=-11 8.V/1.96 = 1.4 9.1/0.36 = 0.6

L 10, —

515 = % 2a. \/é irrational

105 < —10; between —11 and —10

% .. 6
49 77

144 = —12 1.0/ =3 12. V001 = £01
. 13.V/37,irrational 14. —V/0.04 = ~0.2, rational
15. = %,irrational 16, — % = —]—“I,rational
: 17.‘\/§§<\/3—5< 36,505 <\/3—5<6;between5

and 6 18.V25 < V27 < V36,505 <V27 <G
. between Sand 6 19, —V144 < —V130 < V121,50

Pol2< -

130 < —11; between —12 and —11

20. V169 < V170 < V196,50 13 < V170 < 14;

| between 13 and 14 21.V/12 ~ 346 22. —V203 =

—14.25 23.V/11,550 =~ 107.47 24. —V150 = —12.25

25.e= \/;;; = \/3?“5 == 0.93 26. square roots of 400:

+20 27.square root of 0: 0 28. square r00ts of 625: £25

29. square roots of %z i% 30. square roots of 1.69: 1.3

31. square roots of ﬁ: i% 32. square roots of 729: £27
33. square roots of 2.25: 1.5 34. square 700ts of 256:

+16 35. square roots of 0.01: £0.1 36. square roots of

© 64,4 B 37, square roots of 40,804: £202 38.1

i1

| 30a.d = V12,800 + 12 = V12,800(4200) + (4200)* =
. \/71,400,000 ~ 8450; 8450 km 39h.d =

- /12,800 + 1 =V/12,800(3600) + (3600)° =

| /39,040,000 ~ 7684; 7684 km 40.\/441 = 21

a1 /&= -2 42 V2=141 83.V16=126

| 44, —\/30= -5.48 45. ~V/1089 = -33
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46, /061 = ~0.8 47.V/4L = 6.40 48.\/75 = 8.66
49. Answers may vary. Sample: The first expression
means the negative square root of 1, and the second
expression means the positive square rool of 1.

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

32 1 42 = 9 + 16 = 25,a perfect square) 51. V16 = 4

52a. 1 = \/& = /W = V/25=5,55 52b.1 =

6~ V16
VE = /BB = /100 = 10; 105 52¢. Noi 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:

\/Z + \/_ = \/4 + 9. 58. False; answers may vary.
Sample: \/12 and /3 are irrational, but /36 is rational.
50a. Area = 2(2) = 4 units? 59b. units?
59¢. 4(% unitsz) = 2 units” 59d. \/5 units 60. \fl—ﬁ_ =
3 NE Pl =V36=6 62.\/f =3
63.VE0~0 64 =1/ = /B =Vial=1i

100 - /256 — V16 - V64 = 10(16) — 4(8) =

160 — 32 = 128

66. y = x* + 4x + 3;axis of =—2
Y S B Wk’
symmetry: x = —7; = TI(1y =
—2, x = —2; y-coordinate of vertex: \ ]
y=(-2P +4(=2) +3 ="k X
vertex (—2, —1); points (0,3}, Ja o)
(—4.3) (F2[ D)
67.y= x2 ++ 2: axis of symmetry: x=20
_ b _ 0 -0
x_—"ia——i(—l)'—f),x—ﬂ, G_V /
y-coordinate of veriex: \ : |
y = 0% +2 =2; vertex (0, 2); 4
points (2,6),(—2.6) olz
X
-2 |0 :
68.y=2x2—8x—5;axisof x=2
symmetry: x = —3; = Vi &
—=8 =2, x =2, y-coordinat ol T3 A
O . y-coordinate
of vertex: y = 2(2)* — 8(2) -5 = 4
—13; vertex (2, —13); poinis \ ]
(0, —5),(4, -5) T8 \
NS
113)
69.yz—x2+6x—1;axisof x=3
b ___6__ gl (3,
symmetry: x = —3; = TI(-1) /, _\3
3, x = 3; y-coordinate of vertex:
y=—3* +6(3) — 1 = 8;vertex 4
(3,8); points (1,4), (5,4) 7 AY
0 5 ¥ 4 |x?

Algebra 1 Solution Key

Check Skills You'll Need For complete solutions seé
i Daily Skills Check and Lesson

P 70.y = 6x% — 12x + 1;axis of x =1

VY N ¥ Y

Symmetry. X=9, T T3 \

i v = 1) y-coordinate of vertex: \ 1

Ly =617 1) +1= -5 I

. vertex (1, —5); points (0,1),(2,1) —3 %
o1/l 3

_ W, 5]

7i.y= ~3x2 + 18x; axis of x=3

| symmetry:x = ~yg = _2—{@3—) = :r{;‘r 14 : (3, 27)

5 . Pra

3, x = 3; y-coordinate of vertex: / N

Ly = —3(3)2 + 18(3) = 27; i \

i vertex (3, 27); points {0, 0), 6,0, L.

L (1,15).65.19) iy \

L 72.(d+9d-9) = 3

L 42— 9d +9d — 81 =d> -8l Oh | 2V 4 1%

P73 (3t -5kt =
02 + 15¢ — 15t — 25 =92 — 25 74.85 - =
i (90
75 (v + 137 = (x13)(x 13) =
P2+ 13x+13x +169 = x2 + 26x + 169
L 76.(4y — ) = (dy — Dy
L 167 ~ 28y — 28y + 49 = 16y% — 56y + 49 77. 1012 =

© (100 + 1)7 = 1007 +2(100 - 1) + 12 = 10,000 + 200+ 1 =
L 10,201 78.902% = (900 + 2)2 = 9007 + 2(900 - 2) + 22 =

L 810,000 -+ 3600 + 4 = 813,604 79.
L 36K2 + 42k — 42k — 49 = 36k% -
P -nE -7 = 144H% — 84b
| 144p% - 1685 + 49 81. R

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

(6l — T)(6k +7T) =
49 80. (126 - 7)* =
— B4b + 49 =
6%

\ y 32
36 = -7 82 i — x3 3 = 2 — a2
-1 .t_3 2 232 (_2)2 N 62 144 16
sly=d g 6 6 3
83.7 =1 =;3—(—_;)"§——‘—s=—a
2ymt 23 3. gl
T e e
B 2
85.x—1 20=-1_=_.._1_.=_1_
y oz :cy2 3(—2)2 12
2,2 ¥ 2
g6, Pyt =L = 2o 3 8
y 2 e (‘_2)4 1 4

Quiz Transparencies of

presentation Pro CD-ROM.
{ 1.6 2.-93.%11 412 5.05 6. £1.1 7.} 8. +3
L 9.4

{ _ cticati 1
: Investigation 1a.1;. 1b.

—4and1 2a.2x -3=0;

P 2x=3x =% = 1% 2b. yes 3. Check x = —4:

L (42 +3(—4) -
i 12+ 3(1)
i axisof symmetry: x = —33 = TI(I)

4 =16 — 12 — 4 = 0, yes; check ¥ = 1:
Z4=1+3-4=0,yes day=xt+x—6
f 3 —%, y-cootdinate

of vertex: y = (—-%)2 + (-—%) - 6= —6%; vertex

("%- "ﬁﬁ): points (1, ~4), (2.0)
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4b. -3 and 2 4c. Check x = -3

[ {y

Il 3 (324 (-3)-6=9-3-6=
T[] 0; yes; check x = 22+2-6=
4 / 442 —06=0;yes

HZsERRE

check Understanding

1a.x2—1=0; v
) s
graphy = x°— 1 2
=]
ib. 257 + 4 =0; y
graph y = 252 + 4 A 7
no solution 4
2
O X
—1
1. ¥~ 16 = —16;
2= sty
— .2
graph y = x5
o \ll S
X
12 o] 2

28,2 — 25 =0,2 =251 = £V25;¢ = £5

.32 + 12 =12:32 = O;n? = 0;n =0 2¢.2g7 + 32 =
0; Zg2 = —-32; 32 = ~16; no solution 3.V = 7reh;

1800 = 7zr2(3); 12 = 182, - = /180 ~ 13,8, about 14 ft

x>
Exercises 1.32 — 9=0;
graph y = 2= * 2 Y {X
xr==%3 ] _ o 2
\[T° /
‘\ o I,
9
2.x24+5=0; 7
graph y = 2+ 5; N8 Y14
no solution
X
<42 O 2
2 —
3. 4y O, , \ 1. y
graph y = 4x% \ z l
x=0
\ X
42 |0 2

Algebra 1 Solution Key

C4.2x2—-8=1
i graph y=2x2—8; \ Zé 14)(
Pox=E2 T
\L, 1/
5 5.x2 416 =0; %
graph y = 1?2 + 16; 20
i nosolution -
: 2
4 X
-2 2
12 _2ag
6h-3: 2 N T
§ graph y = 3x° ~ 3; \ |~
. x =13 N\ X
; -6 [N O/ | &
. T
é7.%x2+1=0; R
i graph y=3x2+1, 7
i no solution N /
X
: T2{ol [ 2
8.2+ T=T;
| 2= \NY
graph y = x%
tx=0 \ b
—42 |0 2
9.1x2-1=0,
4 12 N | . f
graph y = 3x" = L ‘o X
x = £2 =3 N 3

-

10, k2 = 49: &k = £\/49,k = +7 11. 6% = 441;b =
+\/441: b = £21 12.m? = 225 = O;n? = 225,m =
+V/225;. = £15 13.c2 +25=25;c>=0;c =0
14, 2 — 9 = —16; x2 = —7;no solution 15. 472 = 25;

2By = /By =13 16.64p2 = 4 p? =
A =lop=ay/Lip=2) 17607 - 24=0 6w =
diw? = dw= VA w=12 18.27 - y* = 0,27 =

| N =

L %y =2V27 19,52 = 256,x = V256 = 16,16 m
. 20,12 = 90, x = V00 = 9.5;about 9.5 ft 21. 7% = 80;

= Eﬁg; r= \/@ = 5.0;about 5.0 cm 22a. A7r* = 450,
S %S;I—U; r= \/54_5?6 = 6.0; about 6.0 in. 22b. The length
of a radius cannot be negative. 23. y? = —36;none

{ 24,47 - 12 = 6,0 = 18;two 25. 2 —15= ~15;n> =0,

one 26. x2 = 0.75(12%) = 108; x = V108 = 10.4;10.4 in.

by 104in. 27a. w2 = 400;2 =4 r = /AP =113,
11310 27, = 800,72 = B0 = /B0 =~ 16.0; 160 ft
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27c. 160+ 113 =14+
about 1.4 times. 28.1.2¢2 — 7= —34; 1.2¢4% = —27; gt =

£ 2: no, the radijus increases by

—#L: no solution 29. 492 — 16 = —7;492 = 9,2 = 3,
f=4\/% = +3 30.34% - 1,—03d~—m,d-=—lr
d=4+\/%= L3152 -4 =0 =47 =8x
+V8 =~ +2.8 32. 747 + 012 = 124,707 = L1217 =
LI = g16;h = £V0.16 = £04 33. —x? +3 =0;
1= 32 =125 = £V12 = £35 34.d = jar%;
12=5-2%2=121=V12=3535s 35. 2~ c =0,
2=c112=cand(~11)2 =c,s0¢c =121 36a.x*=n

has two solutions when 71 > 0. 36b. x* = 1 has exactly
one solution when # = 0. 36¢, x> = n has no solution
when n < 0. 37. Answers may vary. Sample: Michael
subtracted 25 from the left side of the equation but
added 25 to the right side.

38a. Tos?lvia x> —4=0, * 1y 4
graph y = x -4 210 T
to solve 2x? — § = 0, T 5

graph y = 2+ — 8.

Both equations have the

solutions 2 and 2,

38b. The first equation multiplied by
2 on both sides equals the second
equatlon 39a. area of square: (2r)?, or 4r¥; area of
circle: 2 39b, 47% — 7 2 = 80

39c. r3(4 — m) = 80; r-—df‘_ﬂx; 0 = 9.7,
2r=0/7% = = 9.7 in., side of
square = 19.3 in. 40. Answers may vary Samples are
given. 40a. 5x” + 10 = 0; 5x2=—10,x% = -2,

no solution 40b.2x2 + 0 =0:2x2 = 0;x% = D;x=0
40c. —20x? + 80 = 0; —20x% = —80; x> = 4;x =
+V4 = +2 41, A = b 20 = Li% 1% = 40; h =
V40 = 63630 42, A = thuo—% s % K2 = 120,
h=%120=110;11.0cm 43a. ¢ =245+ = 248, L
rc
0.2;0.2m43b16:3-ﬁ-r2=%%;z= Lor ~ 2.5
24ir 7 _ 2247
2.55 43c.22 =240, 2 220 =« /22E ~ 30:305

43d. You would shorten the penduium because as

£ decreases,  decreases. 44a. (x + 72 =0,x + 7=0;

x = —7 44b. y = (x + 7)% vertex (—7,0) 44c. Answers
may vary. Sample h = 5;solution to y = (x + 5)%is —5;
vertex of y = (x + 5)?is (=35, 0). 44d. Vertex at (4,0),

because the vertex is at (—h,0). 45. A ih(bl + by)s

1960 = 2y(y + 4y); 1960 = 2y(5y) 1960 = 2y% y* =
2(1960); y* = 784; y = /784 = 28,28 cm 46 3x —48 =

03,12—48;; 16; r—-+\/_—+4 B
47.F.5x* +1=10,5x2=9,x* =3
G.5x2 + 5 = 10, 5x*
H.5x2 + 9 = 10,552 = 1,x2 = } two solutions

. two solutions
=5 =1, two solutions

Algebra 1 Solution Key »

C LSyl +12=10,5x2 = ~2,x7 =

57\/ﬁ=issﬁ=

: 0.00062
CHECKPOINT QUIZ 1 pages3d.
P Ly=x2—dory=x2+0xr—4 R Y
axis of symmetry: x = —5, = o ~
: 2(1) = 0, x = 0; y-coordinate \— ]
: ofvertex:y = 0% — 4= —4
i vertex (0, —4); -
i points (2,0),(=2,0) (Gll 4

L 2.y=

8x% — 2x; axis of x = 0125
symmetry x=—gn= 8 Ly
L 5 = § = 0.125,x = 0.125; \:
y-coordinate of vertex: i |
iy =8(0.125)% - 2(0.125) = K/
{ —0.125; vertex (0.125, —0.125);| 42 [Of [ 1
{ points (0,0),(1,6), (~1,10) (4.13

—£, no solution; the
answer is 1. 48.The graph is shllfled up 4 units from the

origin, 50 the answer is —0.25 244 =0, B
i 49.[2]
Ly y=3t-7 (X, ¥)
—2 13(-2¥-7=5 | (=25
-1 |3-1¥—-T=~4]|(-1,-
0 |3(0)2-7=-7 | (0, 7)
1 [3(1)2-7=-4 (1,4
2 13232 -7=5 (2,5)
INT2R) x-intt?rcepts m= 1‘.5, == 1.5 '
\ 2 I x [1] minor error in table OR incorrect
Aoz | geeh
‘”’(.
\/

50.{4] 50a. 96 = 6s% 5> = 16;5 = 4,50 edge is 4 ft.
50h. 6(8)* = 6 - 64 = 384, s0 the surface area is 384 ft.

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

51.10 = 3 52. =169 = ~13 53. V1600 = 40
54.1/225 = 15 55.1/0.04 = 02 56. —\/2.56 = —1.6
159,42 +5x+4=

(x +4)(x + 1) 60.y% — 15y +26 = (y — 13)(y = 2)

i 61, a-+3a—10—(a+5)(a—7) 62. -6z -T2 =
(2 —12)(z + 6) 63.¢% — ldcd + 24d” =

i (c—12d)(c — 2d) 64 2 + 1w — 2u® = (¢ + 2u)(t — ut)
! 65.3,613,500 = 3.6135 x 10° 66. 0.0000348 =

i 348 X 1075 67. —8.12 = —8.12 x 100 68.3.1 x 10% =
{31,000 69.7.01 x 10% = 701,000 70. 6.2 X 107* =
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!
P
e

f(x) = x2 + 5x — 6;axis X
ey =
of symmEtTY- =T T N 4

f 8= =25 x=-25

o ]l

[\
Q
LS

)',;coordinate of vertex:
y= (~2.5) +5(=25) - 6=
1225, vertex (—2.5, — 12.25%;
points (0, —6),(1,0)
4a. h = —1612 + 241 + 6;

= -’% = ’—ﬁ')' =0.75; |
0.75 s Ab. it = —16(0.75)* + 24(0.75) + 6 = 15,15 ft
5. \/100 = 10 6. +1/036 = £0.6 7. ~V4 = -2
gl 64 =012 = 6410 = +V6d = £8
g, 6m? — 150 = 0; 6t = 130; m=25m= :t\/'_)- =5

- o

(—2.5] =h2[285)

Exercises 1. (x —3)(x —7)=0x—-3=00rx—-7=0;

L c=3orx=72.(x+4)@x—9) =Ox+4=0or
2x—9=0:x=—dor2x=9x=—4orx =45

P 3.(r+1)=0r=00rt+1=0r=00ri=-1

L 4. -3n(2n—5)=0,-3n=00r2n~5=0;n="0or
i 2n=5n=00rn=25 5.(7x + 2)(5x+4)=0;

Ty +2=0o0rS5x+4=0;7x=-2o0r5x = —dx=—
orxﬂd% 6. (4a — 7)(3a +B)=0;4a -7 =0o0r
3a+8=0;4a=70r3am-—8;a=-}0ra=—-g—

L 7.2 +3b—4=0(b- DO +4=0b-1=0o0r
i b+4=0b=1lorb=—4 8.m—5m—-14=0

~i=2

(m+2)(m—7=0m+2=00rm—-7=0m= -2

orm=7 9. w?—8w=0ww—8)=0w=00r
P w—8=0w=00rw=328 10.22 - 16x + 55=10;

(x—S)(x—11)=D;x—5=00rx-—11=0;x=50r'

L x =11 11,62 -3k - 10 = 05 (k + 2)(k — 5) = 0;
k+2=00rk—-5=0k=—-20rk=5

2.1 +n—12=0;(n—-Nn+4)=0n—-3=>0o0r

n+d=0n=3orn=—4 13-I2+8x=—15;
P2+ Br+15=0(x +3)(x +5)=0Gx+3=0or
L x4+ S=0jx=-3orx=—5 141 -3 =28

L 23— =0+ —T)=0t+4=00r

.40.3x2 - 27 =0 "
graph y= 3.\?2 - 27; qg X
x=%3 —i\ Of 6
/
_\/
r-¥i
"TECHNOLOGY 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 8a. A = {w;
200 = x(2x + 3)%;2x%> +3x—200=0

8h. graph y = 2x% + 3x — 200 \ v 4
8c.x=~928,2x+3~ \| "P®o] 7/
928 cmby21.56cm - N A

121

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 + 2)(p + 10) 6. (4x + 3)(x — 6)

Check Understanding 1a. (x + T)(x —4)=0Gx +7=
Dorx—4=0x=-Torx=4 1b. 3y -5)(y —2)=0;
3y—5=00ry-—2=0;3y=50ry=2;y:%0r

y =2 1c. (6k + 9)(4k —11) = 0;6k + 9 =0or

4k ~11 = 0;6k = —9ordk = 11;k = —§= —Jork =
%% 2.2+ x-12=0(x+4)(x—-3)=0,x+4=00r
x—3=0;x=-4dorx=3 3.x2 - 12x = -36;

¥ -12x+36=0;(x—6){x—6)=0,x—6="0or
x—6=0x=06 4 width of material =x+2 +2 =

x + 4:length of material = x + 1+ 2 + 2= x + 5;

(x + 4)(x + 5) = 182; 52 + 9x + 20 = 182;

2240y~ 162=0:(x +18)(x = 9) =0;x + 18 =0or
+—9=0:x=~-180orx=9% usex =9

9in. X 10in. X 21in.

Algebra 1 Solution Key  *

0;5g~2=0o0rg+4=0,5g=20rg=—4g=50r
L g = -4 20,272 - 10z = ~12,22% - W0z + 12 =0,
(2z-6)(z~2)=02z—6=00rz—2=02z=06o0r
P z=%z=30rz=2 21.12 =27 + Sx;2x° + 5y — 12 =
0;(2x —3)(x +4)=02x -3 =0orx+4=0;2x =3
Urx:*4;x=%0rx=—4 22. (x + 3)? = 64;

P ox2 4+ 6x k9= 64;x% + 6x ~ 55 =0y (x = 5)(x + 11) =
0:x—5=0orx+1l=0x=50orx=—1lusex =5
! Scm 23.V = w280 = 4(n + 2)(n + 5);70 =
(n+2)(n+5);nz+7n+10=70;nz+7n—“60=0;
(n+12)(n—5)20;n+12=001'n-5=0;n=-"12
f orn=>5,usen =35 24 w(w + 3) = 90;

P 2wk + 3w — 90 =0;(2w + 15)(w — 6) = 0;2w + 15 =0
orw—6=02w=—150rw = 6w=—750rw =6,
fusew = 62w+ 3=2(6) +3 =156t X 151t

L 25 A = 3b110 = 3x(2x +2);110 = ¥* + x;

P4y —110=0;(x — 10)(x +11) = G;x —10=0or
x+11=0x=100rx=—-1l,usex =10;2x + 2 =

[ 2(10) + 2 = 22; the base is 10 ft, and the height is 22 ft.

P26 x(x + 1) = 10x — 14;x% + x = 10y — 14

2oy +14=0(x-D(x—-T7)=06x—-2=0o0r
x-—?=0;x=Zorx=7;thenumbersar623nd3,

. or7and 8. 27.2¢% +229 = —60;2¢* + 229 + 60=10;
L g2+ 11g +30=0;(g + 6){g +5)=0;g+6=0or

L —7=0;=—4ort=7 157> =6mn? - 6n=0;
i nn—6)=0n=00rn—-6=0n=00orn=56

16.22 —Tc= 522~ Tc+5=0,(2c = 5)c— 1) =0

L 2c—5=0orc—1=0;2c=5orc=1c=250r
fc=1 17.34% + 16g = —5;3¢> + 16g + 5= 0;
(3q+1)(q+5)==0;3q+1=00rq+5=0;3q=_1
L org=-5,g=—}orqg=-5 18.4y* = 25;

P4yt —25=0;(2y - 5)(2y +5) =02y - 5="0or
2J’+5=0;2y=50r2y=—5;y=2.50ry=—2.5

i 19.5¢% +18g=8;5¢> + 18 —8=0,(5g - 2)(g + 4) =

2
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g+5=0g=—-6org= -5 28.4= —3n + 60

62 —5n—d=0,3n—4)2n +1)=03n—4=0o0r
M+ 1=03n=4o0r2n= ml;nz%ornz w%
29,6y + 12y + 13 =2y + didy? + 12y + 9 = 0;
2y +3)2y +3) = 02y +3 =02y = -3 y=—
3032 +da =202 —2a~ %a* +06a+9=0;
(a+3)(a-1-3)=0;f1+3=0;a=-3
3130 + 8 =2 =3 — 12,22 + 1t + 12 =0;
(2t + D +4)=02r +3=00rt +4=02= —3or
f=—d1=—-150ri=—4 32.4x> + 20 =

0x +32 —4x2—10x+24 =0 (x ~d)x—6) =0
x—4=0orx-—6=0x=4o0rx=6

33,242 — 3 + 12k =k + 60;2k% + 11k — 63 = 0;
(2!{-7)(:%+9)=0;2k—7=00rk+9=0;
he=Tork= —9;lc=?zork= -9
34.15)% + 45y — 9 = 4y — 5y%,20y* + 41y — 9 =0;
(Sy—1)(4y+9)=0;5y—-1=00r4y+9=0;
5y310r4y==-—9;y=%0ry*—= ,,_%

35. T T

1Al

w+2
! 11
1
width of material =w + 1+ 1 =w + 2;
length of materfal =w + 2 +1+1=w- 4
(w + 2){(w + 4) = 80; w? + 6w + 8 = 80;
w2+ bw—12=0(w—6)(w+12)=0w—6=00r
wH+12=0w=6o0rw=—12, use w = fw+2=48,
w4+ 4=10:8in. X 10 in.
36a. —16/2 + 29t + 6 = 0,162 — 29 — 6 =0;
(16t +3)(r —2)=0;16t + 3 =0o0rt ~2= 0,16t = -3
ort =2t = —%‘é ort=2,uset = 2;25 36h. 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. x2 + 8x = —15;x2 + 8x -+ 15 =0;,
(x-i-3)(x+5)=D;.‘c+3=00rx+5=0;x= -3 or
x = —5 38. Answers may vary. Sample: A =36 =8 - 7,
sox=6a=2,andb=1,A=56=4" 14,50 x = 3,
a = 1,and b = 11. 39. Answers may vary. Sample:
2-2x-8=0(x—4)(x+2)=0,x—4=0o0r
x+2=0x=4orx=—-2 40a. PZ=xx-x=0
x(x—1)=0;x=00rx—1=O;x=00rx=1®
—xx2+x=0x(x+1)=0x=00rx+1 =0
x=0o0rx =—1 40b.0 41.x3 — 10x? + 24x =0;
x(x? — 10x +24) = O;x(x — 4)(x — 6) = 0;x =0or
x—4=0orx—-6=0x=0o0rx=4o0rx=6
82.x3 — 52 4+ 4x =0 x(x? —Sx + 4) =0;
x(:c—1)(x--4)=O;x=00rx—1=00rx—4=0;
x=0orx=lorx=4 43.3x3 — 9x2 = 0
3x(x — 3) =03x*=00orx~3=0;x=00rx=3
44, 2> + 3x2 ~ T0x =0, x(xz +3x—70)=0;
x(x=7N(x+10)=0;x=00rx—~7=0orx+ 10 = 0;
x=0orx=7orx=—10 4533 —30x> + 27x = 0;

xt=

Algebra 1 Solution Key

L 3x(x? — 10x + 9) = 0;3x(x — D){x — 9) = 0;3x =0or
f y-1=0orx—9=0x=0o0orx=1lorx=9
46.2x3 = —2x2 4 40x;2x7 + 242 - 40x = 0;

L oox(x? 4 v —20) = 0:2x(x — 4)(x + 5) =0 2x = 0or

i x—d4=0orx+5 =0yv=0ory=4darx= -3

L 47.length =5+ x + 5= x + 10;width =3 + x + 3=
L x k6,124 = (x + 10)(x + 6) ~ 2x — 23

L 24 16x + 60 — dx — 124 = 0,47 + 120 — 64 = 0;

P x— A (x+16) =0y 4 =Qorx+16=0;x=4

: orx = —16,use x = 4 48. Answers may vary. Samples
i are given. 48a. (x + 5)(x 8)=0;x2—~3x — 40 =10

L 48b. (x —(a+2) =0 —x—6=0

L 48c. (x — D(x +10) = 0P+ Yy-s5=0

L 2,2+ 19x — 10 =0 48d. (3x — 2)(7x + 5) = 0;
P12+ x—10=049. 7+ 52 —x—5=0;

L x+ 5 - 1x ) =0 (x2 = 1)(x+5) =0

(x—l)(x-i-l)(x+5)=0;x—1:00r.\‘+1=0

orx+5=0x=1lorx=—-lorx=-5

P50, P+ a2 —dr—4 =0 (x + 1) A+ 1) =0;

L2 -+ D) =0 - F () =0
t—2=Qorx+2=0o0rx+1=0;x=2o0rx= -2
forx=-—1 51.(x - N2x + 8y =0;x -7 =0or
2x+8=0x=Tor2x=-8x=Torx=—4D

P 52.4x2-35x—9=0(dx + ){x — 9 =0dx + 1 =0

1

orx —9=04r=—-lorx=9%x=—z0rx= 0; sum
of solutions: —"% +9= 8% =8.75;H 53. A.Test —3:

~3(2(=3) — 5)10(=3) + 3) = —=3(—11)(=27) = ~891 # 0.

B. Test —0.3: (=0.3)(2(—0.3) — 5)(10(~0.3) + 3) =

F(—0.3)(=5.6)(0) = 0. C.Test 0:0(2(0) — 5)(10(0) + 3) =

0(~5)(3) = 0. D.Test 2.5:2.5(2(2.5) = 5)(10(25) + 3) =

2.5(0)(28) = 0. The answer is A. 54. 3x2 = 11 has two

solutions, and 5 y2 = 12 has two solutions, so the answer
is C. 55.2n2 and (2n)%; the answer is D.

56.[2] 3x2 +20x + 1 =832 +20x -7 =0;
GBGx—-Dx+7=0x= %,x = —7 {[1] appropriate

methods, but with one computational error

L 57.x% =320, x = V/320 ~ 17.9;17.9 ft 58.38 = mr™;

L 2=38,=\/F=3535/59.2 1 13x +15 =
{(2x+3)(x+5) 60.3y? — 10y +3=(3y — 1)(y — 3)
L 61,42+ 50— 6= (4 —3)(t+2) 62.6n° +Tn—3=
© (3n—1)(2n + 3) 63.150° — 500 — 402 =

L 5g(3c? — 10a — 8) = 5a(3a + 2)(a — 4)

64. —1853 + 42b% — 20b = —2b(9b% — 21b + 10) =
—2b(3b — 2)(3b — 5)

i Check Skills You'll Need For complete solutions se€

Daily Skills Check and Lesson Quiz Transparencies of

i presentation Pro CD-ROM.

1.2 — 8d + 16 2. x2 + 22x + 121 3.k? — 16k + 64
: 4.(b+5)* 5. (t +7)% 6.(n—9)?

Check Understanding 1. (—-223)2 =(-11)? =121
2. — 6m = 24T m? — 6m + 9 =247 + 9; (m — 3)t=

P 256;m—-3=1%

256 = £16;m — 3 = ko or
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:0’

_3=—16m=190rm=-13 3a.x2 + 5x +
13,
4

+5x=—3;x3+5x+%§: —3+;—5-;(x+%)2=
c+i= /B~ £1.80,x ~ -3 + 1800r ¥ =
5. 1.80;x = —0.70 or x = —4.30 3b. P2 -1dx+16=
- 14x = —162% = Ldx +49 = —16 + 49, (x— 77 =
33;_1;-—7= +V3 =~ 4574 x =T+ 3T4orx =
7574 x=12740rx =126 Aa. 4a* — Ba = 24,
gz——23=6;a2—2a+1=6+1;(ﬂ—1)2=7;
1=V~ $2650~1+ VTara=~1 -V
= 3.650ra= —1.65 4b. 5n? -~ 3n — 15 = 10;
Snz-—3n=25;112—%n=5;:12~—3-:1+1—%ﬁ»——5+1—gﬁ;

3\ _509 . 3 _ a9
(”‘10) ot [ A

n«“—':%ﬁ +2260rn

= % — 2260~ 256 0r n=—156
Exercises 1. (%)2 =72 =49 2. (—%)2 —(~4)2 =16
3, (—4—.,‘1)3 - (~202 = 400 4.(-§) = (-3 =9

5. (%) =12 = 144 6. (-2} = (-18)2 =324

72 4 8 = 4872+ 8r + 16 = 48 + 16 (r + 4)7 = 64;
ct4=1V6h=2&r+4=8orr+4=—8r=4dor
r= —12 8. x2 — 10x = 40;x% — 10x + 25 = 40 + 25,
(x—5)2=65;x—5=i\/t%;xﬁﬁ=\/ggor
—5= V65 x=5+V65=13060rx =

5 \/65 = —3.06 9.¢% + 22q = —B5,¢" + 229 + 121 =
—85+121;(q+11)2:36;q+11=¢\/§E=iﬁ;

q+11:60rq+11;—6;q=—50rq=—17

10, m2 + 6m = 9m+6m+9=9+ 9, (m + 3)2 = 18;
m+3=i\/i§;m+3=‘\/—l_80rm+3=—\/1_8',

= —3+\/18~1240rm = —3 - V18 = ~7.24

11. 2 + 20r = 261;72 + 20r + 100 = 261 -+ 100;
(r+1o)2=361;r+1o=i\/??=i19;r+10=190r
r410=—19:F=90rr=—29 12.g*—2g =323
32—2g+1=323+1;(g—1)?-=324;g—1=

N 324=i18;g—1=180rg—1=-18;g=190r
g=—17 13,12 = 2r — 35 = 0; % — 2r = 35;
r?-—2;-+1=35+1;(r—1)2=36;r—1=i\/§E=
:L-6;r—1=6orr—1=—6;r=70rr=—5

14, x2 + 10x + 17 =0;3% + 10x = 17 x2+10x +25=
17+ 25 (x + 5P =8x+5=% 8= +28%x+ 3=
9830rx+5~-28%x=—5+28=-2170rx=
_5-783=—783 15.p>— 12p+ 11 = 0, p%—12p =
—11;p'~’—12p+36=—11+36;(p—6)2=zs;p—6=
i'\/55=i5;p-6550rp—6=—5;p:110rp=1
16. 14f2+314i—5:0;wz+31-v=5;w2+3w+%=5+%;
(W '*‘%)2‘-"‘%211’ +3 = i\/?*i?_.ﬁQ;w-}-%z

2.69 o1 w + 3 = —2.6%w =2.69 — 15 =119 orw =
~269—15=—-419 17, 1712+171—2S:D;J7?2+l?15
28, m? + m+%=28+%; (m + —12-)2

=4

Algebra 1 Solution Key

m+% = i\ﬁ—f= i5.32;m+§

%az+9a+87}$682+%;(a+§)
ok 1%?—9=J_r26.s;a+%=26.50ra+%=—26.5;
g=—45+265=22ora=—45-265=-31

19,202 + 4k = 10,42 + 2k =512 + 2k + 1 =5+ 1,
i add 1. 20.3x2+1zx=24;x2+4x=8;x2+4x+4=

g+ dadd 4. 21,50+ 91 = 15,2 +
2+ %+ B =3+ Hyadd . 22.4y° + 8y - 36=10;
y2+2y=9;y2+2y+1=9+1;(y+1)2=10;

23.'3q2—12q=15;q2—4q=5;q2—4q+4
L (g-2P=%g-2=tVo=43g-2=30rg-2=
~3g=50rg=-1 24,252 — 10x — 20 = §;

07— 10x =282 = Sx=14 - S+ F =1+

o5 9.
PxTg = TR T R
1+x+x=2x+1;width:x+l;area:(2x+1)(x+1)
i 25b, (2x + D{x+1) = 28,2x2 +3x+1=128

N ] N
(c+%)2=%;c+%
. 28, )% + 6k — 40 = O 1F + 6h = 40;H2 + 6+ 9 =
L 40+ 9 (h+ 32 =4%h+3=1
{ orh+3=-T;h=4orh=-10 29. y? — By = —12;
y2~3y+16=—12+16;(y—4)2=4-,y—4=

i 4=i2;y—4=2ory—4=—2;y=60ry=2
30. 4m? — 40m +56:0;4m2

=5320rm+ % ==
—532;m=-05+532= 482 orm=—05~-532=

582 18.22 + 92— 682=10; a* + 9a = 682;
9 2

2
LN E

9

§[=3;

y+1=i\/l_gzi3.16;y+1=3.160ry+1z
_3.16y~—1+316=2160ry=—1- 3.16 = —4.16
=5+ 4

L s g 5o a/Hoal 3=
g(lﬂi)ﬂj',l—j—i r-—-?—‘c-*i—ior

4 =21

g W_7orx= —% = —2 25a. length:

25c.2x2+3x:27;x2+%x=2—??'*;x2+%x+1—96=~"
[y 32 _ 225, .3 = 725 _ 413,
) +16’(x+4) =Br+g= Vi = I
x+%=%0rx+%:—%‘,x=142=30rx=—l§=

. _alusex=3 2602+ db+1=0:07+ 4b=—1;
b2+4b+4=—~1+4;(b+2)2=3;b+2=-_l-\/gz

$1.73: b +2="1T30rb+ 2= =173;b=

| 24 173=-0270rb= =2~ 173 = =373

49 -—12-1-‘-2—9;

— 1_- 4L 71
= +\/} = the+f=gor

=—3orc=—%=—~4

nHS

49=+Th+3="7

— 40m = —56; mt — 10m=
14 m? — 10m + 25 = 14 + 25, (m = 52 =11;

m—5=1V1 =i?r.?JZ;m—5=3.32cn1‘m—5z

—330:m=5+332= 8§32 orm =5 — 332 = 1.68

L3142+ 4+ 1= 10,42 + 4k = _o1 k2 b Ak 4=

| 32,207 — 155 + 6 = 41;25% — 15x = 35,2 -
.tz—lzix +
=

x—3.75=—-562;x
: 375 -5.62=—187 33. 3d?

—21 + 4; (k + 2)? = —17;no solutien

6 -7 7 16
A ~ +5.62;x — 375 =362 01

=375+ 5.62=937or x =
—%d =3 d> -8 =1,

225 _ 33 +225.(\.__14§)2 :3),65.
; 2

5 _
=t
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2 —8d+16=1+16(d -4 =17d -4 =£V17 =
14.12;d ~4=4120rd — 4= —412d =4+ 412 =
R12o0rd =4 —4.12 = -0.12 34. 2 +0x+20=0;

@4 0p= 202 +9r + 8 = 20+ 8k (x + 3 = &

x+ﬂ,—+\/,:—+1 x+,—%orx+%r——l

pE
_g——tlorx—— =—535a.{+ 2w =>50;(=
50 — 2w 35b. wf = 150 w{30 — 2w) = 150
“ow? + 50w = 150, w2 — 25w = ~75;w? — 25w + &2 =

675 235 325 25 325
=75+ %% (111—"2-)—4,$ - = B\ =

+9.0:w — 12.5=900rw — 12.5 = —90;w =

125 +90=2150rw=125-90=35 35¢c. lf w =
21.5, then £ = 50 — 2(21.5) = 7,50 7 ft X 21.5 ft. Or,

if w = 3.5, then £ = 50 — 2(3.5) = 43,50 43 ft X 3.5 {t.
35d. 7(21.5) = 150.5, and 43(3.5) = 150.5; no, because
the answers in parl (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

=] m;-_l

2 10, _ 398 2,10, 100 _ 398 _ 100,
S 2 S e S Tl R 2
SN2 11244 5 17344 <
A VA A 5 _ 24
(-‘* 7) = qag ¥ Ty = 2N g = 2757
.t+%=7570r1+%=—757'r=6860r\~
—B28 use x =686 43c. x =680 =T, A=

c724 5.7+ 1=20752075ft> 44a. x> — 6x +4 =
2 —fy= —d -6+ 9= -4+ 9 (x=3)7 =5

P

Do 3= V5 x=3+V5 daby =22~ 65 + 4

Y= — b - 2(1)_3y="7—6(3)+4——3 vertex

Ta

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

- 2(10) =

x-coordinate of the vertex. 45, 32+ bx + 100, 2V 100 =
20:B 46. Fr——14r+49—(r—7)

| G.9b% + 66b + 121 = (3b + 11)—
P OH.4m? — 24m + 36 = (2m — 6)>
i L 8142 — 120k + 100 # (9k — 10)%; Ehe answer is L.
P A7 xl+ex—11=0; x2+61—11 2 4+6x+9=

P49+ 3i=

Wx+3=0V20 =447, x + 3=

L 4470rx +3 =~ —447;x =147 orx = —T47; D

ta each side of the equation. Write x2 4+ 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: x> + 10x - 50 =

x2 + 10x = 50; ¥ + 10x + 25 = 50 + 25; (A.+5)"=75

r4+3=+V75=187.x+5=87o0rx + 5= —87,

¥ =37 or x = —13.7 39. Estimates may vary. Sample:
Locate = (—1,5) and = (5, 5), so the values of X are
about —1 and 5. Equation: x* — 4x — 1 = 5;x> — 4x = 6;
X —dx+d=6+4(x—-2P=10x-2=1V10=
+3.16;x —2=316orx — 2= —316x=35160rx =
—1.16 40. Estimates may vary. Sample: Locate = (1, 5)
and == (7, 5), so the values of x are about 1 and 7.
Equation: —%xz +dx+1=75 —%xz +4x =4
2-8r=-8x2—8x+16=—-8+ 16;(x—~4)2=8,
x~d=+VB= 4283 x—4~28orx—4=—283
x=683orx =117 41.length = x, width =2x + 3;
Area = fw; x(2x + 3) = 80,242 + 3x = 80; 5% + 3x = 40;
x2+%t+1%=40+19—6;( +1) =89 y+2=

/% = +637,x + 075 =637 or x + 0.75 =

—6.37; A~5620rx- —~7.12, use x = 5,62 = 3.6;
width = x = 5.6,and length = 2x + 3 = 2(5.6) + 3 = 14.%;
56ftby 142 ft 42a. 2[x(x + 7) + > + x(x + )] =
22+ 7x + X%+ x2 + Tx) = 2(3x% + 14x) = 6x2 + 28x
42h. 6x2 + 28x = 6 - 8% 6x% + 28x =384

42¢. .1:2-1-28343“324 2+—~x—64 x +Mx+ 196—

2
64+196( +§) 2500, ¢ +7 = 2 /2320 +F0
i%‘,x+% 2350rx+3 -—%,t=13—8=60rx~—

-2 wex=6x+7=6+7=1313in. X 6in. X 6in.
4Sa.length:1+x+l+,x+.x—4.x+1,w1dth-—
x + 1,areato subtractout=1§x2;A =
(4r+1)(x+1)—lx2—4x2+5x+1—%x2=
2+ 5x+1 430,222 + 5x + 1 = 200;§x% + 5x = 199;
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L (@ +2) =
(\.+1

48. [2] —,(x)(x +x+4)= 900,7(\)(2\ + 4y = 200,

200; x2 + 2x = 200; x> + 2v + 1 = 201;
=201;x + 1=+1418;x =13.180r x =
—15.18: The value of x is about 13.18 cm. [1] appropriate

! methods, but with one computatlonal Error

| 49.[4] 49a. (8 + x)(12 + x)

=2-(8-
2 + 20x = 96;

12);
v+201-—96—0 49b, >

P ox? 4+ 20x + 100 = 196, (x + 10)2 = 196; x + 10 = +14;
: x =4 49c.12 fi by 16 {t [3] appropriate methods, but
: with one computational error [2] part (c) not done
Y o work shown

i 50.x%— 4x — 1—U(r+3)(x--7)

O;x+3=0

gorr—7m01—-30rx"751 n?+1ln+30=0
‘g(n+6)(n+5)—0n+6 Qorn+35=0;n=—6or

n=-552.2-5t=0t{t—5=0¢=0or

L —5= Ot«—Oorr—S 53. 902 — 64 = O;

© (v — B)(3v + 8) =

2m(4m?* — 9) =
P 62.25m? + 120m + 144 =

{(Sm +12)% 63.400k% — 9 =
L (20k + 3)(20k — 3) 64. 256g2 — 121 = (16g)*
P (168 + 11)(16g — 11) 65. (F)' =r*" 4 =12
: 86. p(p?)° = p(p?"©) =
LEL -y =y s s

70,87y 3 =82 =

i bZ
(4¢)? - 2(4c)(3) + 32 = (4c + 3)* 60. 49s — 169 =

0;3vr — 8 00r3v+8—03v—8
or 3v = —8§; v—%orv*—“ 54. 4c2 + 12¢ = -9,

d4c? +12c+9 = D(2c+3)(2c+3)—02c+3 0;

2c=—3; c——_ 55.12w2 = 28w + 5; 12w — 28w — 5 =
O(6w+1)(2w—5)—0 Gw+l1=0o0r2w—5=0

6w=—lor2w= Sw——%orw——SGx +4x+ 4=

2+2(2t)+22_(l+2)“ 57.02 - 22t + 121 =
—2(111) + 113 = (¢ — 11)% 58. 52 — 25 =
52 = (h + 5)(b — 5) 59. 16¢? +24c+9—

(75)2 — 132 = (75 + 13)(75 — 13) 61.8m’ — 18m =

2m((2m)? — 3%) = 2m(2m + 3)(2m - 3)

(5m)% + 2(5m)(12) +122
(ZOIC) —3l=

— ]_12 =

p(p'?) = pl +12= pl

2__F

1=

—y 68.(m")” 8=
1
w

¥y

m~40 = 1. 69, —wIwd)~1 = —wi 8= M = —
m 38

821 = 29

R
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ok Skills You'll Need For complete solutions see
aily skills Check and Lesson Quiz Transparencies or
sentation Pro CD- ROM.

92,438 46452-186.1,-57.-7.8

heck Understanding 1a. 2 —-2x—8=0a=1,

=_,2L.=_8-xﬁ__b__iﬂ_._w— ‘b__qf‘":=
_2) £ V(=2 - A= 3)_7i\/_ 246 _
(-2) . 143

_1+3—40r1—1—3—~—2 1b X —4t—117
2 _4x—117=0a=1,b=—-4,c= 117 x =

s VB —dar _ —(2) £ V(=4 - 4T
2 - 2(1) =
YA AR g llix =24 1 = Borx =

_11= -9 2a. —-3x2+5x—2=0;a=—-3,b=),

o py=chE \/b’-’ T age _ =52 VI - AE3(72)
£= T i(-3) =

— - 2
% “gl,- itl=2=0670rx=

_ —b VB — dac _
= a =

—(-2) + V(=2)? ~ 4((=8)
27

=2 +1}15.10 =122 or x =2 —]}‘5.10 = —(0.94

3a.0 = —16/2 + 3841 + 3.5 3b.a = —16,b = 384,
Cme, _ —b VP - dac _
c=351 =" — g =
—384 + V3842 — 4(—16)(35) _ —384 * VI698S6. . ..
T 2(—16) = -3 b=

:38'4'";-241 2l . =plorf = *38.4 — 4].21 =05:255

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

Exercises 1.2x2 +5x +3=0,a=2,b=5c=3

_-b+t \/b2 —4ge _ 7S E V52 — 4(2)(3)
)
—5+\/_ 5 \_—54+1__10n_—54—1=

—15 2. 5r2+161—84 0,a=5,b=16,c = —84

_-bzt \/b2 —anc _ ~16 2 V16 — 4(5)(—B4) _
205) =
—16 i \/193 —161§ 4. o = —1613 4 _ngory=
:Jﬁl—g-ﬁ: —6 3.4~ 12x +9=0a=4,b=-12c=
_ —ba VP —dee _ —(212) £ V(1D - 400E)
2(4)

L
:

2a

W X
22 M0 - 12215 4,327 + 47x = 30,

—_

3x2 + 47x -+ 30 = 00 = 3,b = 47,¢ = 3G,
 _px «/_bz " ame _ —47 2 VAR - 4(3)(30)
x= = 703) -
—47 \/154 B E R =T A B~ —067orx =
—47—43.__15 5. 19X"—771_70 O a =12,
wl £ VB -

Algebra 1 Solution Key

— (=71 £ V(=71)? - 402)(=20) _ 71 % \/683 S
2

L g2 - 9x— 20 =0a=2b=9c=

9 + V1849 \/184
9.51 —68x =

b=—68c=—-19%x=
P _(—68) £ V/(—68)2 — 4(3)(~192) _

-5 -1 _ e nT b= g
SSeloq2b7x2-2x—8=0a=Tb=-%c="8 L gro _

P 11,242
SRRV

L (-3 2 VO A® )

7012

=48 o 667 or x = gt = —0.25

© 6.3x% + 30x + 108 = 00 = 3,b = 30,c = 108,

b s VB g _ —392 V39 - AR08

P xX= Za - 2(3)

—~38 :t V225

=—4dorx=

_ -39 15 _ =39+ 15
5 & 6

“—396;15:—9 7.3x2 + 40x — 128 = 0;a = 3,b = 40,

~b & Vb2 — dac
—40 + V3136
= -

c=—128x= Ta
P oD x

02 - 4(3)(—128)
2(3)
- —406-":‘ 56 . 267orx = ""406— 56

—40 :t 56,
[ ]

= —16
-221;x =
—(=9) F V{( 9)1 - 4(2)(=221) _

—b+\/b2 — dac _

o= 2t 43
4

192,5x2 —68x —192=0;a=25,
—b &+ \/b2 — dac _

_ 68 £ VBABL _
2(3) 10

68492 = 160rx = B2 = 24

110

L 10.5x2+ 13x—1=0a=3,b=13c=-Lx=
—b + Vb — dac _

-13 £ V132 - 4(5)(-1) _

2a = 7(3)
“"13 + v 18 007 orx = ]3 -V 189 ~— _2-67
33 x=

10
V(=242 - 4(2)(33) _
2(2) _

24x+33 =0a=2,b=—24¢c=
—(—24) %

- ,—-_...___.

4

: 158 "1 7x2+1001—-4 00=7,b=100,c =

bt VB~ dge 100 £ V00~ 4(7)(=4)
;= Zu = 207) =
P _ip0 & V102, —100 + V10,112 =
o Tx= e =()04orx=

Z200 = VIOMZ 1433 13.8x2 — 3x — 7 =0;

H 14
H — 2 _
a=8,b=—3,c=—7;x=—-ﬂ:—jg—'—4g£=

3z \/233, =
2(8) .

3“" 3 _1idorx =2t~ 077

16

L 14, 6x-+5x—-40 O:a=6,b=350c=—40;x =

R \/b- " dge _ =3 VI - HE)(-40) _ =5 i \/93
2(6)

P x= "5+ V85 ~ 930 orx =gy "9352—3.03

15, 3x% — 111 ~2=0a=3,b=-1l,c= —Lix=

Db+ \/b‘-‘ “age _ —(=11) + VI(=19)? - 4BM=D)

PIE)

1]:tV14 11+V145,_3840rx_11~*6 145 __

—0. 17 16a 0= --1612+ 10t + 3 16b.a =

g1 = b VI~ ame _ —10 £ V102 — 4(-16)(3) _
P == 2a = 2(—16) =
~10 j-32 29 —10 + 292 = —(22 or

Chapter 10, page 231

-16,b=10

=130rdx=2~:4—— -85

—13 :i: V189,

¥




(=W - VIR 58085 17a.0 = =162 + 507 + 3.5
17b.a = —16,b = 50,c = 3.5, 5 = —oEMDT = dec
—-50 + V507 — 4(~16)(3.5) _ —50 + V2724,

(= 16) = ) )
= —50-.:3\2/2724 = —01or == :3\/2 2724

3.2:3.2 s 18. Completing the square or graphing; the ¥
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

i Sample: You solve the linear equalion using
{ transformations and you salve the quadratic equation

using the quadratic formula. 36. A =

%bh;

L 20 = bx(x + 240 = 2+ 2w + 20 — 40 =

a=1lb=2¢c= 40;_\,:—bi\/22*—4ac:
D=2k V- 4()(od0) -zi\/lm,t_mzm/"i“@L
7 = 3 =

540 0rx = —=

formula; the equation cannot be factored. 21. Quadratic

formula; the equation cannot be factored. 22. Factoring;
the equation is easily factorable. 23. Quadratlc formula;,
the equation cannot be factored. 24. 22 = 72; 4% = 36;

f=4+V36= +6:t=60rt = —6 25.352 + 2x — 4 =0;

G=3,b=2c=—d = T EE = dac
-2 & V22 - 43)(-4) _ —v+\/_ _ -2+ V5

o V2 - (.87
orx = i‘g«@ =~ —1.54 26,562 — 10 = 0;5(p2 — 2) =
02 —2=0:02=2b=+VZEbhb=V2=14lorb =

9= —141 27.3x2 4+ 4x = 10;3x2 + 4x - 10 = 0;

a=3,b=4,c=—10;.1:=—'————_bi Vb? - dac .
-4 + V42 - 4(3)(-10) ~4i\/13 —4+VL3

20)
1280r.1-':4—6m— V136~ 261 28.m? — dm = —4;

m:—4m+4= 0(m—7)2 Oom—-2=0m=2
29.1372 — 117 = 0;13(n? — 9) = 0; 13(n — 3)(n + 3) =
U;n-—3=00rn+3=0;n=30rn=—3

30.352 —ds =232 ~4s—2=0,a=3,b=—

=2 x b:i:Vbz—4ac

-(=4) V(- 4)2—4(3)(2 _4£VAD | _ 4+ VA0
2(3) g X778

1720z =450~ 039 31,567 — 26— 7= 0;

5b—T(b+1)=0;56-T=00rb+1=05=T7or
b=-T;p=l=1dorb=—132.15¢~12x — 48 =0;
3(5x2 — 4x — 16) = 0;5x2 —4x - 16 = 0;a = 5,

b=—-4c=—-16x = ShE Vb - dac “221% =
~(-4) & V(=4)* — 4(5)(-16) _4 \/336_, 4+ V336
7(5) = =TT

2230rx =430 ~ 143 332, 78 X Bt

33b. (x+1)—60\:+r—60—0a-—1b—1

_ o =h 2 VB —dae _ 1 E VI - 41)(=60) _
c=—60;x= TR ey =
-1 :}:2\/241;1_;—1 *2V24lz7.26orx=_1 ~~2\/241==

—826;use x =~ 7.26and x + 1 =726 + 1 = 8.26,

796 ft X 826t 34.0 = —16:2 + 30t + 6,0 = —16,b = 30,
IPINELE VB2 — dge _ —30 & V302 — 4(-16)(6) _
€= 2a = 2(=16) =
-30 -i-3v7 128 -—30 E3V?_ 1284 = —0720rt=
:—30%32“—— V1284 . 9 1;about 2.1 5 35. Answers may vary.

Algebra 1 Solution Key

20

: _—“:—m;”740usex=-'54ﬂand\-§-22
340+?=740740ftand540{t 37. A = bi
= bx(x + 6); 100 = 2+ 6x;3% + 6x — 100 =0
a=1,b=6,c=—100;x-—L—_ Vb - dac _
=E 62'4(1)("100)_—5iﬁ.t_—61 436
2(1) - 7

| 7ddory =8 Y40 o 1344 use x = 7.44 and

L x+6=744 +6=13.4413.44 cmand 744 cm

; 38. Answers may vary. Sample: A rectangle has length x.
i Its width is 5 ft longer than three times the length. Find
i the dimensions if its area is 182 ft2.

| 7t x 26 ft 39. if the expression b% —

T x(3x + 5) = 182%;3x% + 5xr — 182 =0,
x a=3b=5c=-182
_ —h VB - dag _
ul A= g -
3x+35 -5+ V3 — 4(3)(-182) _
2(3) N
-5 ¢6V2209 L 4 =54 4 7orx==3z 47

—8.7;use x = 7and 3x + 5 =3(7) + 5 =26,
4ac equals zera

| 40.0 = ~16¢ + 5t +50,a = —16,b = 5,c = 50;

-b + \/b2 — duc _ =5 £ V5 - A(=16)(50) _

P L= 7=16) =

'—5+\/32_7 _:’+V€E~—16 _ =5 = Vs
37 o[t =——r33 =

i 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:% + 1.1149r + 78.4491;0.0089:> +

1.1149¢ — 221.5509;
_-Lild9 x V1.11462 — 4(0.0089)(—221. 3509)

2(0.0089)
t =107 or ¢ = —232; use ¢ = 107; 1900 + 107 = 2007
_ b+ V-4 —b - Vb2 — Auc
A2a.5 = T e 4 5a e =

—b + Vb —dac = b= Vb —dac _ =2b _ _ b _ _&
: 72 T C @S =Ta
| 42b.x~ 8= —}x =65 43.38,100 tons - ZHEONE =

| 76,200,000 pounds = 7.62 X 107 pounds

i 43b. 38,100 tons —

5100 tons = 33,000 tons =

{33 % 10° tons 43c. 0 = —166% + Ot + 630;16:2 = 630;

P2 =% t = +VED < +£6.27; about 6.27 5
9i\/( 9)2—4(5)(7 _ _ —
05 a=5b=—-%c= -7,

L 5x2-9x—7=0,0r5:% - 9x=7;D 45.0=
L 152 - 59x —112%a=15,b=—-59,c = ~11Zx =

—(-59) £ V{(-59)F — 415)(=112) _
7(15) -

—b + Vb — dac _
2a -
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59 4 101, . _ 59 + 101 _
30 =2y X T Ty =530rx =
w101 = —14F 46.[2] 6x% — 40 = 11x;
11+ V(=112 — 4(6) (40
-'-x2.-11x~—40=0;xﬂ ( 2)(6) (8)¢ );_1:z

== 3.7 [1] correct substitution into quadratic
ula, with one calculation error a7.4%> —10d +13=0;
10d = —13;,d% —10d +25 = —13 + 25:(d — 5 =12
12 = +346,d — 5 =346 ord — 5= —3.46;
246 ord = 1.54 48,22 + 3z = —2, 7 + 32+ 5=
2

9 3\ _ L 3 = 1 4L

:(Z+i =hzti=£Vi= 33
%s%orz+%=—%;z=—-10rz=—2

49.3x2+18x—~1=0;x2+6x—%50;x2+6x=%;

.x2+6x+9=1+9;(x+3)2=?~3—3;x+3: /2 =

+306,x +3= 7.06 or x + 3= —3.06,x= 0.06 or

v = —6,006 50. 202 + 11 + 15;2(15) = 30; factors with
roduct 30 and sum 11:5 and 6; 2+ 1lc+15=

2,;2+(6+5)c+15=2c2+6c+5c+15=

aefe + 3) + 5(c +3) = (2c + e+ 3) 51.322 + 10z = &

3(-8) = —24; factors with product —24 and sum 1

12and —2:32> + 10z -8 = 32+ (12-2z— 8=

3:{2+122—22“8=3Z(z+4)—2(z+4):

(3z — 2)(z +4) 52. 52 — 330 — 14;5(—14) = =10,

factors with product —70 and sum —33;-35and ;

52— 33 — 14 =52 + (=35 + D)n — 14 =

syl — 350 +2n — W =5n(n =Ty +2Un - 7=

(5n+ 2)(n = 7) 53. 1252 -+ 32w — 35;12(—35) = —420;

factors with product —420 and sum 32:42 and —10;

12 + 32p — 35 = 1262 + (~10 + 42y — 35 =

122 — 10v + 42v — 35 = 2v(6v — 5) + T(6v ~ 5) =

(6v — 5)(2v + 7) 58 6x2 — 13x + 5;6(3) = 30;

factors with product 30 and sum —13: =3 and —10;

62— 13x + 5 =622+ (-3 -0 +5=

6x2~3x—1ox+5=3x(2x~—1)—5(2x«1)-=

(2x — 1)(3x — 5) 55. 15¢2 + 19 -+ 6;15(6) = 90; factors

with product 90 and sum 19:10 and 9;15t% + 19t + 6 =

15r2+(10+9)t+6=1512+1Dt+9r+6=

503t +2) + 303t + 2) = (5t + 3)(3 + 2)

Qax? 8y —45=0b.a=4,b=-8c=-4
_—p Vb - dac —(=8) * V(-8 - A(4)(—45) _
Za 2(4)

e~ e e e T T 2

———g——=————;x=8—+T2§=4.50rx:8_;328=—2.5

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

1.—80 2.72 3.-283 A 2.18,0.15 5.0.39,-0.64 6.7,5

Check Understanding 1a. P=dy-%xt-2x+3=
Da=1b=-2c=3 p2 - dac = (-2)> — 413} =
4 — 12 = —8 < 0; 0 solutions 1b. 2 -4x=T,

Algebra 1 Solution Key

- ]‘Jage SSWB

{3yl 4x—7=0a=3b=—4hc= ~7; b — dac =
(_4)2 —4(3)(~7) =16 + 84 = 100 > 0,2 solutions

1c.5x2+8=2x;5x2—2x+8=0;a=5,b= —2,¢=8;

L b —dac = (—2)? — 4(5)(8) = 4 — 160 = —156 < 0;

: 0 solutions 2.20 = 162 + 32t + 5,0 = —16¢% + 32t — 15
L p? - dac =32 - A(—16)(—15) = 1024 — 960 = G4 > O; yes
. Exercises 1.The graph has 2 x-intercepts, so the

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

i graphhasl x-intercept, so the equation has 1 solution,

i and the discriminant iszero:B. 4. x* - 3x +4=0

i p?—dac= (-3 — 4 =916~ —7 <0

i (solutions 5. 2 —6x+9="0,b—dac=

P (—6)2 — 4(1)(9) =36 — 36 = 0; 1 solution
6.2+ 4x — 2 =0;b? — dac = 42 — A1)(-2) =

| 16 + 8 =24 > 0;2 solutions 7.2 - 1=0;b* —dac =
L4~ =0+F4= 4 > 0;2 solutions

gl -2x—3= 0: b2 — dac = (—2)* — 4(1)(-3) =
A+ 12= 16 > 0; 2 solutions 9. 21+ x=0b%—dac=

L 2-a1)(@=1-0=1> 0; 2 solutions

L 10,202 —3x +4=0; P2 — dae = (—3)> — H2)(4) =

: 9 - 32 = —23 < 0;0 solutions 11.0=x>—6x+5;
b dac = (—6)2 — 4(1)(5) =36 ~20 = 16 > 0;

i 2 solutions 12.x2 = Tx+6=0; b2 — dac =

L (—7)2 - 4(1)(6) =49 74 = 25 > 0;2 solutions

P 13.a2+ 20+ 1= 0: b2 — 4ac = 22 — 4(1)(1) =

. 4 — 4 =0;1solution 14.0 = 2x2 + 4x — 3 b* —dac =
42 4(2)(=3) =16+ 24 = 40 > 0;2 solutions 15.0 =
Pl 2x+ 0: b — dac =22 — 4(1)(9) = 4 — 36 =

_32 < 0;0 solutions_16. 280 = (18 — x){15 + x);

| 280 =270+ 3x — Bt =3 4 10 = 0. b2 — dac =
- (=3)2 — 4(1)(10) = 9 — 40 = =31 <G;mone 17. 7000 =

5400 -+ 3007 — 50n% 500 — 300n + 1600 = 0;
L p—dac = (—300)% — 4(50)(1600) = 90,000 — 320,000 =

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

. 18a. 16 = —160> + 351 1612 — 351 + 16 = 0; b — dac =
P (—35)% — 4(16)(16) = 1225 — 1024 = 201 > 0; yes

: 18b.20= 1662 + 356,162 — 35t + 20 = 05 b - dac =
| (—35)2 — 4(16)(20) = 1225 — 1280 = —55 < 0;no

| 18c.30 = T 1662 + 351 1662 — 35¢ + 30 = 0;b° — dac =
P (—35)% — 4(16)(30) = 1225 — 1920 = —695 < 0;no

i 18d.35 = 1665 + 350, 16¢2 — 35¢ + 35 = 0; b — dac =
L (—35)2 - 4(16)(35) = 1225 2740 = —1015 < 0;no

L 19.2x% +4x+ 15 = 0: 5% — dac = 4% — 42)(15) =

i 16-120= —104 < 0: 0 solutions, so 0 x-intercepts

P 20,432+ 5x +2= 0: 62 — dac = 57 — 4H(2) =

P95 —32=-7<0;0 solutions, so 0 x-intercepts

D212 -Br12=0; 12 — dac = (—8)% — 4(1)(12) =
! g4 — 48 = 16 > ;2 solutions, sO 2 x-intercepts

22452+ 4x — 7= 0P —dac =41 = fL)-n =

i 16+ 14=30> 0; 2 solutions, 50 2 x-intercepts

: 23,0252 - 120 +32=0; p? — dac =

L (—1.2)? - 4(0.25)(3.2) = 1.44 ~ 32=-176<0;

i 0 solutions, sO 0 x-intercepts 24. 502 -47x—35=0
L gl — dac = (—47) - 4(5)(—3.5) = 22.09 + 70 =

i 92.09 > 0;2 solutions, so 2 x-intercepts 25a.8 =

© p(54 = 075p); S = 54p — 0.75p% 8 = —0.75p% + 54p
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25b. 1,000,000 = —0.75p~ + 54p;
0.75p% — 54p + 1,000,000 = 0: 52 — dac =
(—34)% — 4(0.75)(1,000,000) = 2916 — 3 000,000 =

~2,997,084 < 0;n0 25¢. —3 = —5=75 = 36,436

25d. If a product is too expensive, fewer people will buy

it. 26. x2 + 4x + & = 0,5 ~ dac = 42 — 4(1)(k) =

16 — 4k 26a.16 — 4k < 0; —dk < ~16:k = 4

26b. 16 — 4k =04k =16k =4 26c. 16 — 4k > 0;

—dk > =16,k <4 27a.cell B2 x> + by + 1 = 0;

b2 — dac = b* — 4(1)(1) = b2 — 4;A2 72 — 4

cell C2: x% + bx + 2 = 0,6> — dac = b% — 4(1)(2) =

b* — 8;A272—8 27b.x2 + bx + 1 = ;% — dac =
— 4(1)(1) = b% — 4;for no solutions, b — 4 < 0;

B2 < 4;|b| <2 28.0 =3 — 2 + 450; 6% — dac =

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

29.2x% + 5x — 1 = (;b% ~ dac = 5% — 4(2)(~1) =

25 + 8 = 33;note 25 — 8 = 17; answers may vary.

Sample: Kenji used ¢ = 1 instead of ¢ = —1.

30a. x2 — Gx + 5 = 0 discriminant: b* — dac =

(—6)> — 4(1)(5) = 36 — 20 = 16; solutions:

(x—5)x—-1)=0x~-5=00rx—1=0%x=50r

x =1 30b. x* + x — 20 = 0; discriminant: 2 — dac =

12 — 4(1)(—20) = 1 + 80 = 81;solutions: (x — 4)(x + 5) =

O;x—4d4=00rx+5=0x=dorx=-5

30c. 2x2 — 7x — 3 = 0;discriminant: b2 — dac =

(—7)> — 4(2)(—3) = 49 + 24 = 73;solutions:
_-bx Vb2—4ac= —(—T)i\ﬁfg_7i\/7_3.
) =7 =

-\’“#*’3890r1 _7_.:_4_\/55% —-0.39

30d. The solutions are rational, because the square root
ofa dlscrtmmant that is a perfect square is a positive
integer. 31.x% — 2x + 5= 0; % — dac =
(- 2)2 41)(5)=4—20=—16 <0;no
32.2x% — dx + 3 =0,6% — dac = (—4)2 — 4(2)(3) =
16 —24 = -8<0;no 33.4x> + x — 5 =0, b2 ~ dac =
—4(4)(~5)=1+80=8l>0;yes; (dx + S} x — 1) =
Oidx+5=0orx—1=0h4r=—-50rx=1:
x=-1250rx=134. -3x2—x+2= 0; b2 —
(—1)2 — 4(—3)(2) = 1 + 24 = 25 > 0; yes:
(=3x+2)x+1)=0;-3x+2=0o0rx+1=0;
3x=2orx= —1;x=§orx= ~135.x% = 5xr+7=0;
b2 — dac = (—5)> — 4(1)(7) =25 - 28 = =3 < (:no
36.2x% = 3x — 5 = 0;b? — dac = (~3)2 — 4(2)(-5) =
9440 =49>0,yes;{(Zx = S)(x+ 1) =0;2x -~ 5=0o0r
x+1=02x=50rx=-1;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 % — dac > 0, or b2 > dac. 38. b2 < 4ac, so it
is never true that b2 > 4ac. 39, b2 = 0, so it is sometimes
true that 42 > dac. 40. ac < 0,0 4ac < 0, and it is
always true that b2 > 4ac because b2 > 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.,

dac =
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L—2v2 = 3x + 1 =0;6% — dac = (-3
: 9+ 8=17>0,2solutions. The answer is .

i 45.A.35 = 20x% — 15x + 47;20¢% — 15x + 12 = 0;
b? — dac = (—1.‘3)2 — 4(20)(12) = 225 — 960 =

fx=
L 46. A.ax? + 5x ~ 3 = 0;b? — dac = 5% — da(-3) =

P 25+ 124 B.5x2 + by — 3= (6% - dac =

i b2 — 4(5)(=3) = b? + 60; the answer is D.

P A7 A7 — 1 — 6= 0,07 — dac = (—1)% — 4(4)(~6) =
£ 1+96=97. Bdl—x+6=0;b2—dac=

(=D -4y =1 - 96 = —09; the answer is A.

© 48, [2] ¥(25 ~ x) = 136;5% — 25x + 136 = O;x =

P =(=25) £ V(=257 - 4(1){136) _

—1.5 50.x2+2c—T7=0a=1b=2c=—T:x

i 54.2x2 —Tx = —6:2x2 —

571»\/_

{43.0% —dac =T — 4(1)(—4) =49+ 16 = 65,C

i 44, F3x2— 5y +1=0;b% — dac = (—5)% - 4(3)(1) =
i 25— 12 =13 > 0;2 solutions. G.3x% = 5x +4 = 0;

P b2 —dac = (=352 —4(3)(d) =25 - 48 = -23 < 0,

! nosolutions. H. —3x? — 11x + 4 = 0, 5% — dac =

(—11Y —4(=3)(4) = 121 + 48 = 169 > 0, 2 solutions.
)? = 4(=2)(1) =

=735 < 0,no solutions. B.153x +7=0;15x = —-7;
—%, 1 solution; the answer is B.

'3'J+9

501 =17o0r8&:

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

§4941+41—3—0a—4b = -3
—bj:\/b- — dac _ —41\/4-(—4(4)( -3)

2

i —4i\/ —48181_—48“3 0_50”_2—48—8=

by VI~ dme —H:\/'J’(—Lt(n( -7 —2:tj\f3§.
: 20 2(1 2 !
L r=TZEVYR g =25 VR L gg
i 516 —2&x—1=0ia=6,b=—-2c=~-lx=
mb:t\/zbzwtiac -(~2) iv( 7)-—4(6)( 1)
H i)
5“1;/5,.1- +\/—~0610rx—2_1—2\/2_=—0.27
B2.x2+x=5x+x—5=0a=1b=1c=-5x=
—bi\/b2~4ac_“1i\/12—)4(1)(—5) _ -1+ V2,
- - VL,
y==LEVal 2\/—~1790rt———---—-_1 _2\/2_1=—2.79
53.3x* - 8x+1=0;a=3,b=—Bc=1;x =
-—bi\/bz—:lac —(=8) £ V(=8)2 - 43 (1) _ g + Va2,
2(3) , &

8+\/§:“—2540r1—§———-—\/_==0.13

Tx+6=0a=2b=—-T7c=
—(=7) £ V(=% — 4(3)(6) _
2(2)

7:t]. S e vl _1—=1_

55. y $1000 - 100751 z$1093 81 56.y =
$200 - 1.01125% = $312.88 57. y = $5000 - 10041648”

G_x_—bi\/bz—tlac:

i $6104.48 58.9 — 5 =4,13 ~ 9 = 4; arithmetic
| 59.-16— (—11) =
i 60.20 + 10 = 2,40 + 20 = 2; geometric
! 61.6 —3=23,9 — 6 = 3;arithmetic

—5,-21 — (—16) = —5; arithmetic
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" | Check Understanding

HECKPOINT QUIZ 2 ~_page 558 : .
e S 1a. 1y é_ linear 1b. V i— quadratic
1L-}-S)(\—’,")MD\+3-w00rx—7'~0\.——3 & 4
1~72\—-1-12x+27_0(m+3)\+9)-»0 '
l+3-—00n+9 bhx=-3orx=-9 e 2
3.0 — 5x = 50,62 = 5v = 50 = 05 (x + S)(x — 10) = 0 N 69—
+5e00r\—10 O;x=-50rx=10 = 0 5
4\ 242k —1=0o=1,b=2c=~-1x= X :
_p & Vb = dac Vol - dac _ Z2EVER - MDD -2 2 V. : o 5
Za 2(1) 7 : 3
I,_7+\/ﬂ~040rr'————?‘a\/éz—2.4 MK
52 -5x—4=0a=1b=-5¢c= —dx = 5:1( dal
2 VP e  m(9) £ Vi 5)~ — a1 (=4) e [Ty ] exponem
2a -
5L VAL o5+ N 412570rr—-——"—5 \/‘Hz—ov 2
6.x>—8x—3 3—0(1—11)(1.4‘3)—0\‘—11—001’ ?—W X
1+3—01—110r1——-3741—x—3~—0‘ |O 5
(_1+3)(x—1)—04x+3—00r1—1—04r——3 : =
or.::=1;x——%or1—1841 —x+3=0;a=4, : 2a.[y ] Testfor acommon
b=—“—1£=3‘\'=_bim= _ & | ratiordd +4=11,
: P 484 + 44 =11,
-(-1) & Vg(:))-’- 43 _14 \/?4‘ Nl 5324 + 4.84 = 1.1,
discriminant < 0, no solution 9. Zx- -3x+1=0 : 5 268131?:110;1 fa??; is 1?1'1’
(21—*1)(1:-1)»—0Zx—*l—Oor;L—l—DZJ.w—l <o write an ’
0['1—11_0501’,\—1104.1 —3x+5=0 : .
b — dac = (—3)% - 4(4)(5) =9 — 80 = —T1 <O; 0 2 [ 3 | [X] expopentajmodet
0 solutions Y T
¢ 2b. y Test for a common
5 ‘L_ difference: 1 — % = %,
¢ y-1=3%2-1=}%
T 1 common difference is §
Check Skills You'll Need For complete solutions see —+ ¢o write a linear mode%:,
Daily Skills Check and Lesson Quiz Transparencies or ra) 5T 8% »=le 4]
Presentation Pro CD-ROM. . £ 130 y=ty
1. R Z. y = 2¢.( JolyT ¥ 1 2 [ & | 4% Testioracommon second
= P L4 difference: ~0.5 — 0 =
o l X i X 5 -05,-2 - (-05)=
| ' -9 10 P ; i _15, —-4.5 — (_2) =
i $ -2.5, -8 - (—4.5) =
/ . ~3.5,and —1.5 — (—0.3) =
~1,-25 - (~15) = -
3. % 4. Ty B ~35-(-25)=-1;
8 A_ o common second
‘ \ J difference is —1, so write a quadratic model: y = ax2,
"/ \l - : -3 =q -22,0-—' —-%;y=—%x2.
| atemeet="] X P 3a [ ]Iy Test for a common
-2 [0 2 -2 10 \'i" ' dopo second difference:
5 6 66,800 5000 — 0 = 5000,
dRNNIF TR 1 20,000 — 5000 = 15,000,
© \ | I 44,000 — 20,000 =
p \Lo lf - Y 24,000,
N S ! 79,000 — 44,000 =
X o} |x Bt i TE 4% 35.000,and
o} | 2 —2 2 15,000 — 5000 =

:10,000,24,000 — 15,000 = 9000, 35, 000 — 24,000 =
: 11,000; common second difference is about 10,000, so the
i funclion is quadratic.
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3b. y = ax%20,000 = a - 22,0 = 5000;y = 500042

Exercises 1. y quadratic
mp) %5_@ 33
2
2 y 3. _$ o y
7 a3
(8] | a
m s
linear exponential
a.0 1 vl guadratic 5. RiZ exponential
PRaS 21 T
5 O 2
[ O x i
—selep “"*?
¢ {
& linear
a__..«
X
-#4 |0 4
7. ¥ Test for a common second
b4 difference: 1.3 — 0 = 1.5,
6—15=45135-6=
& 3 7.5,24 — 13,5 =10.5,and
- 45—-15=3,75—45=
- L) 3,10.5 — 7.5 = 3;common
5 2 5T ax second d{ffer.ence is 3, 50
the function is quadratic.
y=axt,6=a 2a=15y= 1.552
8 Ty Test for a common
T ¢ | difference:
[ ] X
-3 —(-5)=2,
9] ] ® 3 L]
4 ~1-(-3)=2,
e i-(-1)=23-1=2
common difference

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

! ratio is about 0.88, so the function is exponential.

Algebra 1 Solution Key *

i 9
Ly = a,t?.1 112 =4 * 22‘([ _ 112

BIRN

ratio: 14,500 + 16,500 == (.88, 12,750 + 14,500 = 0.88,

LSt 10T d COININRoIl sllkild
difference: 2.8 — 0 = 2.8,
11.2 — 2.8 = 34,

252 —11.2 = 14,

44.8 — 25.2 = 19.6, and
84-28=350,14~84=
¢ 5.6,19.6 ~ 14 = 5.6;

; 71 common second difference
is 5.6, so the function is
quadratic.

=28y =28+

™Y

{3
.

o

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

© 144 +1.2 =212,

® 1.728 + 144 = 1.2,
2.0736 = 1.728 = 1.2;
common ratio is 1.2, s0
the function is
exponential. y = 1 - 1.2°
Test for a common ratio:
72+5=04,08+2=04
0.32 + 0.8 = 0.4,

0.128 + 0.32 = 0.4; common
ratio is .4, so the function is
exponential. y =3 - 0.4"

rb

—

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

%l --common- difference is —0.3,
5o the function is linear.

y = -—%x +2

12.[ Ty

ne

Lo

linear

13b. 123 — 58 = 65,

187 — 123 = 64,

251 — 187 = 64; yes
13c.64 13d.y =64x — 5

13a. ¥

n
1T

Balance (dollars)

X

(9] 214
Month

14a. The data appears exponential, so test for a common
11,200 + 12,750 = 0.88,9900 + 11,200 = 0.88; common

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

15d. 4 = 41 - 2.5¢ = 256.25;256.25 cm
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linear
) 16b.5 —0=15,
10—-5=513-10=
H 5;5 years
16¢. differences of
- consecutive terms:
5700 — 5100 = 600,
ol T3] 8ll®! 63005700 = 600,
6900 — 6300 = 600;
'_pgssible common differences: 600 + 5 = 120,120,120
16d.p = 120t + 5100 17a.5 —0= 5;5 years
17h. differences of consecutive terms: 4835 - 4457 =
398, 5284 — 4835 = 429, 5691 — 5284 = 407,
6080 — 5691 = 38%; possible common differences:
g8+ 5=79.6,429 5 = 85.8,407 = 5 = 81.4,
399+ 5=778 17c. {796 + 858 + 814+ 778y 4=
g115=812 17d.p = 8127 + 4457 17e.2010 — 1980 =
30p = 81.2(30) + 4457 = 6893: 6893 million, or about
6.0 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 + 1.515
20.y = 1.987 - 0.770° 21.y = 2.125x% ~ 4.145x + 2.955
22.y = —0.336x2 — 0.219x + 4.666 23.y = —1.1x + 35
24.y=0.102" 2.582%

Population
I

25ai.
x y
1 -2
3
2 115)2
3 6)7)2
4 13 9)2'
5 22
25aii.
X y
a0y
; 12)15)
: 27)21
48)27
5 75
25aiii.
x y
1 —1)7
2 6)15)8
3 21),,3)8
38
4 44)31)
5 75

25h. 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 x2 by dividing the second difference by 2.

Algebra 1 Solution Key

i 26. Answers may vary. Sample:

Y
0 3
2 13
4 29
6 53

i 27a.The data appear quadratic, so test for a common
: second difference: 2.2 — 0.5 = 17,49 — 22 =121,

i 87-49= 3.8,13.6 — 87=49,and2.7 — 17 =1,

i 38-27= 1.1,4.9 — 3.8 = 1.1, common second

i difference is about 1.1, so the function is quadratic.

L 270.87=a-08%a=1h=~136id= 13.67

| 27c.d=13.6 - 2 = S44;about 544 it 28a.y =
o + bx + cwith (0,4):4=2a R +b-04+céd=
P 0+0+cge= 4 28b. Answers may vary. Sample:

@D 13=a-12+b-1+40ra+b=9
@ 26=a-22+b-2+40rda+2b=22

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

20 + 2b= 18

— da + 2b= 22
—2a =—4
a= 2

1+b=02+b=9,b=Ta=2andb="7

i 28d.y = a2 + bx + cwitha =2,b =T7,andc=4y=
i 2¢2 + Tx + 4 2Be. Answers may vary. Sample: Check

P (2,26).26 £ 2(2%) + 7(2) + 426 28+14+426=
{26+ 29a.303 + 164 ~1.85,388 + 303 = 1.28,

! 562 + 388 =~ 1.45,802 + 562 =143 29b. 303 — 164 =
: 139,388 — 303 = 85,562 — 388 = 174,802 — 562 = 240
! 29c.85 — 139 = —54,174 — 85 = 89,240 — 174 = 66

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

29f,

£

==]

y

-I-Jn)al}ld'!

L e
NIEEEEEED
A,

X
B 11 1 20
Year

Sales (billions of dollars)

{30, The data appear linear, so test for a common

i difference:d —2 = 2,6—-4=28-06 =72,10—-8=12;
i common difference is 2, 5o the data are linear with

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

P F4+16=0252+4= 05,-2+2=-14%-2=

{ —2,no common ratio. G —4+ —7=057,-1+~4=
i 0252+ -1= ~2,5+2= 2.5, 110 COMMOon ratio.

P H3+1=3,8+3=2614= 8 = 1.75,close to a

! common ratio, 1.3 + -4 = —0.75,8 +3=26,14 + 8=
i 175,12 + 14 = (.86, no common ratio. The answer is H.
P 32.[2]p= 33,500(1.014)",33,500(1.014)10 = 38,497

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

: 33a. Test for a common difference: 41 — 435 = —2.5,

| 38541 = —2.5,36 — 385 = —25,33.5 — 36 = —2.5,
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1 — 33.5 = 2.5, common difference 18 —..J, 50 the
model is linear. 33b.d = —2.52 + 435 33c.0 =
~2.5n + 43.5;2.5n = d3.5;n = 17.4; 18 marbles
[3] appropriate methods, but with one computational
error [2] part (¢) not answered [1] no work shown
3. y=—x b —dac=02 - 4(-1)({)=0-0=0;

1 x-intercept 35.y = 2434 b - dac=

3% — 4{1)(4) = 9 ~ 16 = —7 < {; 0 x-intercepts

36.y = 4x? — 10x + 3; 6% — dac = (—10)> — 4($)(3) =
100 — 48 = 52 > (; 2 v-inlercepls

37.

x | y=-2¢ ES),

0 —2(0% =0 (0,0)

1| AiP=-2 | (-2

2 -202y =-8 | (2,-8)

o | |x
2 2
o N
38,

x| =" | @y

0 | H0)?=0 (0,0)
2 | @%=1 2.1)
i'!-r.
3 13?2 =225 (3,2.25)

off) | A
X
412 ]o 2
39. I £ “,{ flx) = 2 + 4;same as f(x) = 2%,
6 but shifted up 4 units
Olx
M1

40, oty[x| ¥ = —x2 — 2:same asy = —-xz,

but shifted down 2 units

m
P I
4. A ¥4 Y= 3x% + 1;same as y = 3x2,
\["| [J] butshifted up 1 unit
Ny
—10

L 44, f(x) = —2forx = 5: -2

L aB.g()=2-3forr=-%2-33=2-L =3

H 5 5

L 46. f{(1) =10 - 5'fort =2:10 - 52 =10 - 25 =250
4

=@ () -

 48.y=0- (3 torv=39-(3F =9 F=30375

. EXTENSION

Algebra 1 Solution Key

;42 v ¥ =-—33" + lisame as y = —3x7,
' YOl N\ x| butshifted up 1 unit
/1] 1N
FlL e A
43,y =2forx= —3y=2"3 =5 ={=0123

—i
S
[\

4=
Il
s
2

~ pagess7

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

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

y= x2 is narrower than the graph of y = %_\:3.
¢ 2ai.
Poox |y=-00 {(x. y)
-2 | =(-2P¥= (—2,8)
-1 | —(-1= (-1,1)
0| -0*=0 (0,0)
1 | ~1¥=- (1,-1)
2 | -22= -8 (2, —8)
ALY '
\[2
X
J2 [O[\ 2
T
A
2aii.
X y =2 (x,y)
-2 | 2(-2P3=-16 (—2,-16)
-1 2(-1)y = -2 (--1,—2)
0 | 20P=0 (0,0)
1 2017 =2 (1,2)
2 2(2)° = 16 (2,16)
R
/
(9] X
Il
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pages 569—u_571u

| CHAPTER REVIEW

y-o# (%) ¢ 1.The U-shaped graph of a quadratic function isa
]3(-»2)3 =2 (—2,2) . parabola. 2. 1f the quadratic expression ax* + bx+c

i cannot be factored, one good way 1o solve the equation

’%(_ 1)? = % (“1, %) ax2 + bx + ¢ =0istouse completing the square.

i 3.H a2 = b and a > 0, then a is the principal square root

. of b, A.The vertex of a parabola is the point at which

~4(0? =0 (0.0) erlex of & pere >
! the parabola intersects the axis of symmetry.
y : 5, The discriminant can be used to determine the
~lyd = L (1 ,l) : e ) .
4 »o4 i number of solutions of a quadratic equation.
| -9, Answers may vary. Samples are iven.
@ =2 (2.-2) 02 7 v=252 T )
D6y = —2x 7.y=2x" B.y=x 9.y =35x
y i 10,
: 2.2 .
— % Lox | yT (x,¥)
2 |01 N2 0 | 30?=0 (0,0)
2,132 = 2 2
| | 3ar=3 | (13)
2b. The graphs with negative coefficients of x° are in 5 2(2)2 = 72 (2 7;)
Quadrants 1T and 1V, and the graph with a positive 3 3 43
coefficient of 13 is in Quadrants I and 111. All of the i3 2312 =6 (3, 6)
. praphs go through the origin. 3.Yes; the sign of a ; 3 '
changes which quadrants the graphs are in, and the | 61 y
jarger |a|, the narrower the graph. 4a.no L)
4b. Yes; half of the graph is reflected over the y-axis and 1
then over the x-axis. : \
5a, I . S .,
. iV
r V= grcr3 (V,r) N\ A X
0 | 4z =0 (0,0) 210
— 2 . = 2
05 | 47(05)3 =05 0.5,0.5 11. y y=—x"+ljsameasy = =%
57(0-9) (0.5,03) W | butshifted up 1 unit
1 | de()f =42 (1,42) , Teflol N2
15 | dr(15P =141 | (15141) AR -
2 | 4n(2)* =335 (2,33.5) 14 \
[V Sh. when V = 10, r = L.3;aboul 1.3 1t i\
i IR A ¥ ol y:x2f4;sameasy=x2,
o hn l{__ 4 ] but shifted down 4 units
ET ] |
=2 | L
St CCEY
- X
r | 3 A 10} 3
radius 2

1a. 2 + 4y — n? = 0;b7 — dac = 42 — 4(1)(—n?) =
16 + 4% 1b. 'The smallest value of n2is 0,16 + 0> 0.
1c. Since Lhe discriminant is always positive, the
equation has two solutions; C. 2.x% + 2xy + y* =0

X

{x -i-y)2 =Qx+y=0x=—-y5y= :1—1',(3
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13. ¥ y= 5x? + 8;same as y = 5x2, but e y = 3x* 4+ x — 5; boundary curve
shifted up 8 units i y = 3x2 + x — 5;axis of
symmetry:.r = —-,I—Jﬂ = —:_;(]3—) =
\ | —6, y-coordinate of vertex: y =
Af L1V 1 _ <=l
W (-4 + () -5= -5k
= A2
g 14. vbm dy* + 1;q0 =4 > 0,s0 the vertex (“‘5, Dp) points (0, —
parabola opens upward and has a L 1) sofid I d shad
& minimum. 15.y = —3x% - 7,a = (1, —1);solid line and shade
—3 < 0,50 the parabola opens : below
A dowaward and has a maximum. . 7 <
- i22. BT > 3x* + x — 5; bound
16.y =3 2-I~9a—7>0 so the i : ;::?24_;_5’5;;25:}“:“%
2 parabola opens upward and has a Exercise 21; dashed line and
minimum. 17.y = —x2 + 6;a = shade abové
X| —1<0,so0 the parabola opens
=10t 1 | downward and has a maximum.
18. v A 4.3 y= —%xz + 4x + 1', axis of
8 AN symmetry:
h 4
AN, A1)
T/ \ y-coordinate of vertex: = —y2 — x ~ 8 boundary curve
2 xl=h [\ y= m—(4) +4{4)+1=9; : ik = —x2 — x — 8 axis of symmetry:
0 x| vertex (4,9); points (0, 1), Eh | y=-b = - _L
i FT R @7) 9 \ S U
’ = y-coordinate of vertex:
19 x=-3 y = —2x% — 3x + 10; axis of iy = _(_%)2 _ (_%) —g=-73
GETE A- symmetry: x = —% = 2("32) = i T -
/ A 3 it Hf ‘:i el vertex( 74), points (0, —8),
: —3y- = Nl
[\ 3: y-coordinate of vertex:y - % (1, —10); sohd line and shade above
T _of 32 _4{_3 =111 £ A
0 o -3 - 3(-3) +10=11§;
16 FIWELY
lll' : vertex (—%, 11%); points (0, 10), s i' 2 ‘%
e @)
o \1 . 24./86, irrational; V86 =~ 9.27 25. ~V/121, rational;
: 1 121 = —=11 26. * 2, irrational; £ —z +=0.71 _
2ol i ) 27.V/2.55, irrational; V 2.55 = 1.60 28. —‘\/%, rational;
20. r = —3 = x* + 6x — 2;axi i ;
T 7ii ;’ym;etrﬁi SZadsol /Lo 220, V47, irrational; —V47 ~ —6.86 t
a1 AT T T () T :
\ 4] 2 0’; __3 ; y-coordinate of vertegcz) 30. VvV 0.36, ratlonal, V036 = 0.6 31. V140, irrational;
! ] 2 (=324 6(-3) —2=~11; | V140 =11.83 32. —V/1, rational; - V1 = ~1
\ i ver_terc( 3,-11) 33. V196, rational; V196 = 14 34.6(x* ~ 2) = 12;
\ ] pomts 0,-2),(-1,-7) 2-2=20xt=4x=tLhx=2arx=—2 )
35, —5m = —125;m2 = 25:m = *5;m =5o0rm = —3 ﬁ
\ il 36. 9w + 1) =% w4+ 1=1Lw=0w=0
37.32 +27 = 0,32 = ~27;/> = ~9; no solution
(Eal Ny 38,52+ 7x +12 = 0;(x+4)(x+3)=0x+4=00r
 x+3=0x=—4orx=-339.52 -1 =0
P sy -10x+ 0= OSx(x—Z) DSt—Oorx—2=0;
x=0orx=2 40,2x2 - 9x = x> — 20;x* — 9x + 20 =

PGk -)x - =0x—4= Qorx—-5=0x=40r
D y=5al.22+5r =322+ 55 -3 =0;

P (- Dx+3) =0 Zt—l—Oort-i-B 0;2x=1
{ orx=-3jx=zorx=-3 42.3x2 — 3x = —3x"+6
6x2 —5.x—~6--0(3x+2)(2r—3)“03,x+2——00f
x—3=10; 3x——20r2.x«—31——§0rx———-12
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2 _ sy +d=0{x- Dx—4)=0x—1=0or

X
s=0x=lorx=4 44. 2 + 61 — 5= 0y x> + 6x =

2abr+0=5+9(x+ 3=k 3=V =
Gq7dix 3= 37dory +3=-3Td4x=07dorx=
L g4 45 =3y -7~ 3= —j:x? = 3x+ % =
B e e Vs it
_15=1120rx — 15== ~112;x =262 0orx =038
46, 2v + Tx = ——6;_1‘2 + %.\: = —3;,\'2 + %x + ‘1‘—2 =
_-3-}-?—'2;(): -F:i—l)?_:%a;x-ﬁ-%zi ilé”i%;
H—%z%orx-k%: }1,\— wg = -1%orx=—%=
-2 47.A=Jrr2;16=m'2;12=17—?;r= -],—922.3,73111

48,4 = {w; 170 = (2w — 3y 2wl — 3w — 170 = O;
(2w + 17)w — 10) = 0;2w + 17=0o0rw — 10 = 0;
= —17orw= 10w = —850rw = 10; use w = 10,
then2w —3=2(10) -3 = 17: 10 ft > 17 fit

40,12 — 10 = 3;x% + Ox — 13 = 0; b — dac =

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

124 > 0; 2 solutions 51. Pad=2nt~2x+3=0
B2 — dac = (-2)% — 4(1)(3) =4 —12= -8 <0,

0 sofutions 52, ¥2 + 10x = —25;x% + 10x + 25 =0;
p? — dac = 10% — 4(1)(25) = 100 — 100 = 0; 1 solution
53.4:2 +3x -8 =0,a=4,b=3,c= -8 x=

b 4 VB = dge _ =3 V3 - AA(-8) _ -3 4 VI
Ia (4 = g
=3 M g9 orx = Bt = 184

54.2¢2 —Tx= -3 22 - T +3=0a=2,b=-Tc=3

b VE e 2D V- 4A0)
: 2a 2(2)
7i4\/£=7f5;x:7~£5=301_x=7;5=0.5

55 — 24 Br+4=5 - +8—-1=0a=-1b=8,
b £ VP = dae _ 2B VE - 4D
Za 2(—-1) -

y= B2 M~ 013 orx=:k—f—2\/@=7.87

56. 032 — 270 = 0;9x% = 270;x% = 30 x = £V =
+548:y = 548 orx = —5.48 57.5x* — 10 = %+ 90;
432 — 100 = 0; (2x — 10)(2x + 10) = 0;2x — 10 =0 or
I+ 10=02x=100r2x = —1x = Jorx = —5;use
factoring, because the equation is easily factorable.

58. 9x2 + 30x — 29 = ;2 = 9,0 = 30,c = —29;

c=—1l:x=

b VIR - due _ =303 V3P - 40)(-29)
= Ia - 2{9 -
-30 i]g\/1944;x - =30 +]8v1944 =78 0orx =

lm—_]T*— V1944 . _ 4 12; use the quadratic formula,
because the trinomial does not factor easily.

59.2v2 — Ox = 2202 -0+ 20= 0

(x — 4} (x — 5) =0x-4=0orx~5=0x=40rx=
5; use factoring, because the equation is easily factorable. !
(-I\O.xzw*6:;-!-9=0;(.\'—Z'))2 0;x — 3 =0;x=3use '
factoring, because the equation is easily factorable.

61. 42 + 3r — 225 = 3x; 4% — 225 = Ox° = 225,x =
1+3/225 = +15;x = 15 or x = —15; use square roots.
because the equation has no v term.
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| g2l + By = dial + By + 16 =4 + 16, (x + 4)2 = 20;

L xhd= V20 = 2d4Tx 4 4= ddTorx + 4~ —d4T,
- x=~0470rx = —8.47; complete the square, because the

equation is in the form by =c 63.(p+ 22 = 400;

p+2=xV40 = 220;p +2=200rp +2=—20;
. p=18orp = -2Zjusep = 18;length = 18 il; area =
L (18 fr)? = 324 17 64.0 = — 1602 + 20t + a =

. 1 _
16 b = 20,c = 6y = LA dH =
20 & V0% — 4(-16)(6) _ 20 £ V7B4 _ =20 4 28. . _
: 2(-16) - -3 =T -3t T
S 02501 = A

% =135,usex = 1.5;

) =
i 1.5 seconds
65. oY quadratic
A
T2 |0 2 X
© 66. y linear
o
A
X
o 2
L 67. [ Iy 68. 7T T ]
i —5; N .
X X
0O 4 8 0 4
exponential quadratic

i 69. Test for a common ratio:§ = 25=2,10+5=2,

P 20+10=2,40+20= 2: common ratio is 2, so write an
i exponential equation:
| difference: —2 — (=5) =3,1 = (=2} =3,4 - 1=3,

7 — 4 = 3; common difference is 3, s0 write a linear

. equation:y =3x — 2. 7. Test for a common second

\ difference:1 —4=-30-1=-11-0= 1,4—1=

y = 5(2)%. 70.Test for a common

3.and -1 - (=3)=2,-1-(=3)=21-(-1) =72

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

i 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; common ratio is 13, so write an

exponential equation:y = %(10)"'.

CHAPTER TEST _page 572

1. The graph is the same as y = +%, but shifted down

3 units, so0y = x2 =% D. 2. The graphisa parabola

through the origin and opening downward, 50 y = ax’
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with a < 0;choose y = ~2v=; C. 3. The graphisa
pambola through the origin and opening upward, so y =
ax? with a > 0;choose v = 3x% A, 4.The graph is a
parabola that opens downward and i Es shifted up I unit,
sochoose y = =32 + 1;B. 5.y = 3x7 — 7;axis of

SYMMMeiry: v = B = (), v = () y-coordinate of
¥ ¥ EE) A

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

—& = W = 1.3, 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 parahola opens upward and the vertex is a
minimum. 7.y = —2x% + 10x — 1; axis of symmetry:

h AB__ 3 o=

X =gy T Tasyy = 2.5,
vertex: —2(2.3)2 + 10(2.5) —= 1 = 11.5; vertex (2.5, 11.5);
a = —2 < (, s0 the parabola opens downward and the

2.5; y-coordinate of

vertex is a maximum. 8.y = 232 + 6x; axis of symmetry;
Y =3

x = —y. = ——— = —; y-coordinate of verlex: y =

L(~6)2 + 6(~6) = ~18; vertex (=6, —18);a = § > 0,
50 the parabola opens upward and the vertexis a
minimum.

Y 1Y 4] = X%~ 4;same as y = X%,
v ] but shifted down 4 units
L
\ /
X
SN0 14 3
\ LS
-4
10. Yy y= —x? + 1:same as
%| ¥ = —x%, but shifted
o 5 up 1 unit
AN A
r
1 \
INEE
| \
4 y
11. v
x | y=s2 | (xy) 5
0 | 5(0)?%=0 (0,0)
1| 5(1)?=5 (1,5) a8
2 1 52)P2=2 | (2,20 {17
X
10|
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12. k v ¥ =3x7 -+ 3x; axis of
\ ] symmetry: v =
n i
\ “If x| b o= o Fo o i
B\ jo| & - 2(%)
“‘.u,f v-coordinate of vertex: v
L=3)? +3(-3) = ~45
vertex {—3, —4.5); poinis (0, U) {(—1,—2.9)
13. Ay | y=aT—3v+ 5 ams of symmurv‘
Y R
|} / y= g = f,(]) =15r=13
\ / y-coordinate of vertex: y =
AN (1.5 - 3(1.3) + 5 =2.75;
/ vertex (1.5,2.75);
o points {0, 5}, (L, 3)
0 X
21 4
14. v 3 ¥ = 2¢2 — §;same as y = 242,
2 ] but shifted down 3 units
Yiol [{lx
24 j2
\lol
/
/

15. Answers may vary. Sample: You can tell how wide
it is and whether it opens upward or downward.
16.y = 5x% b2 — dac = 02 -~ 4(5)(0) = 0;1 x-intercept
17.y = 3x2 + 10; 6% — dac = 07 — 4(3)(10) -120 < 0,
0 x-intercepts 18.y = -2+ x + 7;b% — dac =

— 4(=2)(7) = 57 > 0; 2 x-intercepts 19,y = x* — 43
b2 — dac = (—4)* — 4(1)(0) = 16 > 0;2 x-intercepts
20. =k 7 y = 2x2 — 1; boundary curve y =

| 2% — 1,same asy = 2x2 but

shifted down 1 unit; solid line and
shade below

21. y > %:cz; boundary curve

y= %xz; dashed line and
shade above

—2 10 2

22.V1.44 = 1.2 23. V1600 =
24.0/% =% 25.\/0.04 =
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5\/2__% < \/ﬁ < \/ﬁ,soﬁ < V28 < 6; between 5
6 27-V121 < V136 < V1d4,5011 < V136 < 12;
ptween 11 and 12 28. V324 < V332 < V361,50
g<V 332 < 19; between 18 and 19

6, —\/9 < ~V/899 < —V4 50 -3 < -VB99 < -2
etween —3 and —2 30. P4 dy = —dixt Ay + 4 =0
2 dpc = 47 — 4(1)(4) = 16 — 16 = 0; 1 solution
.72+ 8= 0 x* = —8;no solution 32. 2w x=10

7 _ dac = 12 — 4(2)(0) = 1 > 0; 2 solutions

133,952 — Ov = —5:3x2 — 9x + 5 = 0; b7 ~ dac =

'(—9)2 — 4(3)(3) = 81 — 60 = 21 > 0;2 selutions

34, o — 10x + 25 = 0;5% — dac = 0; (- 10)7 — 4k(25) =
0,100 — 100k = 0;100 = 100k; & = 1 35. 2% = 50;%2 = 25;
s = 4V25 = 251 =50rx = —5 36. —3% + Tr = ~10;
32— 7x —10=0;(3x — 10)(x + 1) = 0;3x — 10=0or
xt+1= 03y =100rx=-Lix = % =3330rx = —1
272+ 6x +0=25(x +3)2=25x +3=£V25=
+5:x+3=5orx+3=-5x= 2orx=-—8

38 —x2—~x+2=0;(~x+ D +2)=0-x+1=0
orx+2=0x=1orx=-2 39.x2 + dx = 1;
Pidr+d=1+4(x+22=5r+2=+V5=
4274 x +2=224orx + 2= -224x = 024 orx =
4724 40.12x2 + 16x — 28 =0 3% + e =T = 0,

x=1x= —%': —233o0rx=1
Answers may vary. Sample:

41. [T
y = —x2 + 4
A A
X
-3 0 3

L

/ \
I -+
r

42.V = mr2h; 140 = o2 - 10;140 = 10272 = {

pe VI 21,21 ft 43,4 = £w;800 = (2w)w; 800 =
2w w? = 400w = /400 = 20: 2w = 2(20) = 40;
w=201t,€ =40 ft 44. quadratic;y = 3x°

1(2)* 46.linear;y = x + 2
40(0.5)°

0 _ 14,
T~

Ly
45, exponential; y =
47. exponential; y =

'STANDARDIZED TEST PREP
1.3x2 = 5x+1=0a=3,b=-5c=1;

1
V(=52 - 43)(1) _
703

‘_:—bi Vbz—dnc=—(“5)f

- 2a

5i6\/]§;x=5+6\/ﬁ'f=1.430rx=5"6\/{520.23:}3
A i e e B -2 _ 1.

2.y =35x? —2x + 3x= -5 = —5y = 56
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L y=

Pooa o
[

! 0.6 13. percent of increase =

(3-1'**'7)(.\”—1)=0;3.\'+7=Oorx——-1=0;3x—;W7Dr

. a.LetR; = 31ft,Ry = 381t b.d =2V(Ry)* — (Ry)* =

3.\/@<\/5_2<\/65,507<\ﬁ55<8;c

4. slop —% and through {0,6):y — 6= _%(_\- ~0);

~ly + 6ylest (9,313 2 —3(9) + 6,3 2 6,
3.F 5. P(not1or2) = P(3.4,5,0r6) =3 = 5D
6.3:2 — dy — 3 = 0;b2 — dac = (—4)? - H3)(-3) =
16+ 36 = 52;1 7. (3¢ — 1Y(5x +3) =

L1524 0x - Sr—-3= 152 Hdr - 3D 8P Hdv v 4=
D49 (x +2)t =
x4+ 2= —T.x=50rx=-91 9. 5clve the second

: equation for y:6y — x =246y = x + 24y =Ly + 4;the
: two lines have different slopes, so they will intersect in

i 1point;B 10. Add the two equations: 3y = 9,y = 3;

| substitute 3 for y in the first equation:x + 3 = 5,x = 2;C

40 x +2 = £V4 =+7x+2="To0r

11. 22 + v — 20 = 0; discriminant: b — dae =

| 17 - 4(1)(~20) = 81;solutions: (x + 5)(x ~ 4) =0,
r+5=00rx—4=0,x=—-5orx=4,3um=

6~ 3
4= (=1

W =12 . 0,67, or 67%:; 67
14. [2] (2w — B)w = 140; 202 — 6w — 140 = 0;

-5+4+4=-1; 81> -1;A 12.slope = 3=

w2 — 3w — 70 = 0; (w — 10)(w + 7) = 0;w = 10,10 m
; byl4m [1] correct answer but no work shown

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

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

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

L (@-da+ (-8 -3+T=5a-5b+4

[1] correct answer but no work shown

17. A vertex: (% —%)
VI x= % x-infercepis: 0 and %
[]
\\ : axis of symmetry: x = %
]
) xL
Y('%s ;_) !
REAL-WORLD SNAPSHOTS  pages 574-575 :

Activity 1 Answers may vary. Sample:

V382 — 312 = 2V483 =44 it c. Let Ry = 1121, _

Ry=119fd =2V(Ry)? - (Ry)’ =

L 2V119? - 1122 = 2V1617 ~ 80 fi.
i Activity 2 a-b. Answers may vary. Sample: 1{

a.Let R = 118 ft; F = }(x2WN?R); 150 =

%(fr?' - 150 - N2 + 118); N = 0.082 revolutions/s
L b, F= J(x2WNPR); 20 = §(=% - 20 - N* - 118);

N = 0.082 revolutions/s; N = 298 revolutions/h
¢. They are the same.
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