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Answers for 10.3
For use with pages 647-649

10.3 Skill Practice

1.
2.

2%2—9x+11=0

Yes; 3x% — 2 = 0 is a quadratic
equation in the standard form
ax? + bx + ¢ = 0, where
a=3,b=0,andc = —2;

3x2 4+ O0x + (—2) = O or

3x2 -2 =0.

3. 4,1 4. —3,-2 5. —4, -2
6.5 -1 7.8 -2 87,5
9 3 10. —4 11. =5

12.
15.
17.
19.
21.

22,
25.
28.

31.

33.

9 13. —7 14. 8
no solution 16. no solution
no solution 18. *5

-6, 2 20. no solution

Any solution of a quadratic
equation is an x-intercept of the
graph of the related quadratic
function. The x-intercept of the
function shown in the graph is
2, not 4; the only solution of the
equation is 2.

~5,1 23. -3,4 24.-1,6

~5,2 26. —1,9 27. 54

~8,1 29.1,11 30.-2,6
I 1,1

~1,1 32, —3,2;

i 1

2 5% =2

35.
37.
39.
a1.
43.
45.
47.
49.

no solution 36. no solution
—34,—-0.6 38.0.7,43
—-14,34 40. —38,0.8
0.8,6.2 42. —4.6,—04

—13,08 44.03,24
—4.7,—-13 46.C
3.7ft 48. 4.2 m
5.8cm

10.3 Problem Solving

50.
52.

53.

30 ft 51. 24.1 ft
a. h=—16t>2+ 8+ 70
b. about 2.4 sec

16 ft; the distance from the nozzle
to the circle is the distance
between the x-intercepts of

y = —0.75x2 + 6x. Substitute

0 for y and solve for x:

0 = —0.75x2 + 6x has solutions
0 and 8. The radius of the display
circle is 8 feet, so the diameter is
16 feet.
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54.a. h = —16t2+ 40t + 5.5
b. about 2.6 sec

c. 2.5 sec; the two points
on the graph of
h = —16t* + 40t + 5.5 that
correspond to a height of 5.5
feet are the two points with

h-coordinate 5.5. These points

are reflections of each other
in the parabola’s axis of

symmetry, ¢ = 1.25. Because

one point with #-coordinate

5.51s (0, 5.5), the t-coordinate

of the other point with
h-coordinate 5.5 is

2(1.25) = 2.5. So, after 2.5
seconds, the ball is again at
a height of 5.5 feet.

55. No; the height of the water at the
point 137 feet from the firefighter
is —0.003(137)? + 0.58(137) + 3
=~ 26.2 feet. The water will hit the

building just above the window.

10.3 Mixed Review
56. —5 57. 20 58. =25

1

59. —512 60. 6561 61. -3

62. 0.0000044
63. 170,000
64. 680,400,000
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10.4 Skil! Practice

1.

2

10.

12.
14.
15.
17. -+
19.
21.
23.
25, *17%
27.
29.

squate root

(1) Graph the parabola
y == ax? + c and find
its v-intercepts.
(2) Write the equation in the form

x* = —£ and take the square
rools of each side.

. *l 4. +4 5. =10

. 5 7.0

. nosolttion 9. i%
no <olution  11. i%
+2 13. 0

5

no solution
A 16. C
4-2.63 18. =3.61
no solition  20. £3.16
0 22. +3.32
4024 24. +4.24
+1.78 26. =0.89
132 28. +1.11
n

30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
43.
45.
47.
49.

36 has two square roots, 6 and
—6, so both numbers should be

given as solutions of the equation;

x==x

36, x = *6; the
solutions are —6 and 6.

Negative numbers do not have
real number square roots, so

nall —-17—1 are not real numbers;

there is no solution.

4.55,9.45

0.76, 5.24

—5.73, —2.27

—8.16, —1.84
~1.74,5.74

~16.65, —11.35
5.55,10.45

~5.69, 3.69

2.13,9.87

*4 42. *3
+1.41 a4. —16,26
0.37,13.63 46. =1.94
12 in. 48. 458 m
11.66 ft 50. —2, 6
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51.

52.

53.
b5.

2
t-%, or *=1.2; Sample answer:

Rewrite the decimal as a fraction

and then take square roots of each
. . 100
Sde o F1lhe /R

side o the equation: x 144’

J—
—Viopo —10 —%
or t1.2.

SO X =

Sample answers are given.
() 5; ol (b) 3: 09 (C) 2: 4

—2.1d 54. —11, -3

10.4 "rollem Solving

56. |.51s¢C 57. C
58. ("6 end 1997
59. =. A8 mm
b. 5.9 1mm
. 5.6 mm
60. ». 3.04 m/sec,

61.

b

3.95 m/sec,
0.2 m/sec

b. fvcroase; as the wavelength in
part (a) increased, respective
speeds increased.

o, ) -4 =X L

L
11 10.7 ft, 10.3 ft, 10.0 ft

—
P)

62. a. h = —16t2 + 250

b. | Time of |y . 1
come 90 |Height,
0 250
1 234
2 186
3 106
4 -6
about 3 sec
c. 3.0 sec
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63. Earth: on Earth the fraction —= | 10.4 Mixed Review

2
3-
is =5 = —16,andon Marsthe | ggq, 245 65. %
fraction . 1S 2 _ —6; so, on
2 2 9 49
- o 66. — 67.
Farth ‘he height of the object is 16 4

modcled by B = —16¢% + s and
on Mars the height of the object
is modeled by b = —6¢2 + 5. To 69.y="Tx—17

68. y = —9x + 11

comp: v¢ how long it takes the 70.y =3x — 2
same «:bject dropped from the
same l.cight s to hit the ground on | 94_,, = 11
cnch planct, substitute 0 for 4 in 2 :
cech crquation and solve for £ in 72.y = —lx +8
terms ol's (disregard any negative 4
solutiens). =
73.y =3x 1
Farth: cquation: . .
, 10.1-10.4 Mixed Review of
0= - 101+ s, 16t2 = S; Problem Solving
R = i 1. a. 2000
v Vs Vs b. $64,000
f= V- - =—=0ort=—.
L0 Ve 8 2.a. 7
Mays’s equation: b. 98 ft2
0=-5r+s560=s52=7%
Vs
=a \ T _ —
# e s %, ort =
1
Rgrayme 4>245,4<245,a nd
Vy

= < g thus, it takes less time

4l

for tl ( olucct to hit the ground on
L:woth “han on Mars.
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3.a. h= 162+ 35t+ 8 6. 44 m/sec;
b. == —16:2 + 45t + 7 T
c. Th- second throw; when the OIOIOIO
bal' lands back on the ground, © ©©
/i = 0. To find the time ¢ when D DD D
i == () for the first throw, solve ol
0 == —16¢% + 35¢ + 8; @l @ @
1 == 2.40 seconds (disregard ollellelle)
the negative solution). To find ®®®®
the time ¢ when 2 = 0 for O NO|DO|D
the second throw, solve
N 1662 + 45t + 7 OO} (e

1 == 2.96 seconds (disregard the | 7. a. about 15 feet
neeative solution). The second

_ .. . b. Yes; since the trailer is 7.5
th: »v is in the air longer.

feet wide, the height of the

4. Sampl: answer: A pine cone tunnel must be at least 10.5
hano'inz on a branch 20 feet above feet high 3.75 units to the
the gronnid drops off the branch; left and right of the axis of
fi= - 1507 + 20; t = about

symmetry, x = 12%. Find the

height of the tunnel at these
points to be about 12.4 feet,

1.1 sceonds.

5. Yes: te find the height of the
footbalt 45 yards from where it

was §icked, find the value of y llllilcl?t ﬁflt;ih;iﬁiansgie
wion o 455y = —0.03(45%) trufk S
-+ 1.6 18y = 20.25 feet. The ball ’
will be above the 10-foot high
goal p it
Algebra 1
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10.5 Sldi!! Practice
1. complting the square

2. x2 -+ iy + 49; 49 is half of 14
sanarc ' which makes it a perfect

s rinomial,

3.9 (v 5 4. 36;(x + 6)?

5. 4: (v~ ) 6. 16; (x — 4)
nile s e Bl df
9 ! 1.2)?

10. 7 'lf)z "5 (’“%)Z

12. =3, | 13. —12,2

14, — 1. ! 15. —6, 12

16. 3, © 17. —7,3

18. ~={.5. .5 19. —10.5, —0.5
20. - 1.3 21. —0.80, 8.80
22. (.15 23. —2.5,-05
24. 25. B

26. “''icn cumpleting the square,

it add the same number
1 idde of the equation, not

l
Jr ot tie side of the equation for

v ich o complete the square;
Ao— o+ 49 =11+ 49,
(r— 0 =60,x —7==xV60,

r =T R VG0,

27.

28.
29,
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
42.

The perfect square trinomial
x2 — 2x + 1 factors as (x — 1)?
not (x + 1)% (x — 1)* =5,

x—1=i\/§,x=li\/§.
—1.32,5.32

—11.57, —0.43

0.86, 15.14

—1.91, 0.91

—3.67, —0.33

—0.96, 6.96

—0.30, 12.30

—0.79, 2.21

—0.65, 4.65

—3.68, —0.32

—9.58, —0.42
—0.25,0.75

12 41. 4.87

2
Zero; (%) is always positive, so if

2
c< —(%) , ¢ must be a negative

number whose absolute value is

b\? b\2
greater than (5) .Thenc + (§>

will simplify to a negative
number, implying that

b\2 b\2
(x+§) =c+ (5) has no
solution.
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a3. —15, 14 44. 16,18
10.5 "ro! ‘'em Solving
45. 3 fi 46. 30 mi/h
47. ». 10 = Tx% — 4x + 392; 2000
b
I /
Z 2001 ' - /
: i
_fi 150(¢ ! - ,/
< 1 //
= 100 S
'E () - / L
I = Tx2 —
o Y =Tx - 4xt 392

5 10 15 20 X
Years since 1985
W v = 1904, the value of x
e out 15, So, the year 2000
(1¢25 + 15) found in part (a)
is « hrrect.

2w=280+4,Lw=1750

ler h: 50 ft, width: 15 ft;
fer o th: 30 ft, width: 25 ft

48. ». [ -

49. Yes; to find the number of days
x after which the stock price was
$23.50 per share, substitute
23.5 for y and solve for x by
completing the square to find
that the solutions are 10 and 30.
You could have sold the stock for
$23.50 per share 10 days after you
purchased it.

a. h=—161% + 24t + 16.4
b. about 1.6 sec
length: 80 in., width: 6 in.

50.

51.

10.5 Mixed Review

52. 5 53. 25 54, §
55. 22 56. 0.8 57. 6.7
58. 9 59. 175 60. 4
61. —9,4 62. 2,13
63. 21 -1 6421
) 3° o =P
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10.6 Skil! Practice

1.
2.

11. -

15.
17.

g™ n e

quadr:iic formula

Sampl:- answer: Completing the
snuarc. the equation can be put
rin ax? + bx = ¢ where

« =h: -nd b 1s an even number;
or qua ratic formula, the equation
doces 17 Lactor easily.
=13, 8 4. —2,2.25
~2, 2583 6. —2.62, —0.38
P27 127 8. —4.34,1.84
=2.5 10. —3.21,1.71
6o i3 12. B
. =3, 7 14. —0.33,4
~ 1, 1.9 16. —4, —0.5

&7 41 18. —1.13,4.13

19. — %5

20.
21.
22.
23.
24.

26.

=087, +0.30
—0.6¢, 1.09

~1, =125

~1.77. <157

—a v Ot 74

!\

THo 0 term of the

tor of the quadratic
1s —b, so the first term
rerator of the answer

niiime
[y

1
e b

should be —(—5) = 5;

5 \(=57 — 4((-1)
* 2(7) :
_5+V53
R V' I

x = —0.16 and x = (.88.

27. Before identifying the values
of a, b, and ¢, the equation must
be written in standard form
ax? + bx + ¢ = 0;
—2x2+3x—1=0,s0

¢=—1,no0t1;

=337 - 4(=2)(-1)
xT 2(-2) ’
X =:3jTﬁ,x =%andx = 1.

28-33. Sample answers are given.

28. Factoring, the expression
3x2 — 27 factors easily; or using
square roots, the equation can be
written in the form x? = d.

29. Using square roots, the equation
can be written in the form x? = d.

30. Factoring, the expression
2x2 — 12x factors easily; or
using square roots, the equation
can be written in the form
x2 = d; completing the square,
the equation is of the form
ax* + bx = cwherea = 1 and b
is an even number.
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31. [actorine, the expression

m® + i + 6 factors easily.

32. Compiting the square, the

equati n s in the form

N

v i ¢=0,wherea =1
an:d £ s an even number; or
quadritic formula, the equation

deas ot factor easily.

33. Quadr:iic formula, the equation
does ot Tictor easily.

34. ! 35. 4

36. - (- .55 37.6

38. — .0 .01 39. —1.94,2.19

40. .77 41. —0.41,2.41
42, 1% N
43. S 'S hvTm
a4, 410 e |t
as. - Lism ti
e 24 1s the equation
o' the wis of symmetry of the
peeohe v = ax? 4+ bx + ¢, and
- e x-coordinate of the
vt o rhe parabola; the axis of
sy v of v = ax? + bx + ¢
i i hatl-way between the
x-aterepts, and the x-intercepts
a4 1he selutions of ax? + bx + ¢
.+ e mean of the solutions

i ootion of the axis of

symmetry; the equation of the
axis of symmetry gives the
x-coordinate of the vertex of
the parabola.

10.3 Problem Solving

46. 1995 47. 1993

48. a. h = —16t> + 45t =2.5
b. about 2.7 sec

49. a. 2001

3000
2000
1000

0 1 1 1 1 i
X=4.3617021 Y=2498.6861

— Y ."-,"\'\._
50. about 22 sec

51. about 156.0 mm

10.6 Mixed Review

52. 36 53, —2%
54, 13 55. 1
56. by
1
= X
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57,7 ETE
| 1/
-
i N /_ x
i
58. | y
1
I =i 7
L
| 17
~
s9. -
e -
60. o)
| |
C / '

61.
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