Summer Assignment Honors Precalculus Summer, 2017
‘1) Your summer assignment text can be found here: http://www.nhvweb, .net/nhhs/math/. This is a copy of

o your textbook for next year — become fanuhar with the format style, etc “This i is a reV1ew of algebra and 1t RN
Cowill be assumed that you understand these ccncepts and top1cs :

| 2) You should be capable of domg all of these problems unless otherw1se stated WITHOUT A
CALCULATOR. ‘Any problems that requlgre the use of a calculator will be “starred™ on the a351gnment -
sheet. (example 4* means number 4 requlres the use of a graphmg calculator) '

3) This ass1gnment will be collected checked by a notebook check or both dunng the first days of
school. A test on Chapters A-P w111 follow soon after o

4) You should do these problems showmg all work in a neat, organized manner. Graphs should be done
accurately (scale and pomts labeled etc.). '

5 Helpmg each other to understand the concepts and matenal is acceptable and encouraged Doing each
- other’s problems and copymg each other’s work is NOT. Being penallzed for cheatlng on the ﬁrst
o ass1gnment of the year 1s nota good Way to start the course. : . L -

.' L -:6) Calculators You w1ll be ass1gned a TI 83+ or TI 84+ when you retum to school unless you _ ' B
' already have your own. : _ _ : S

B HONORS PRECALCULUS B

Assngnments Chapter P

' Section_ Page(s) __Problems_

Al 211,171, 22,29,32, 35,43, 46, 47,50, 51, 56, 59, 62, 67,70, 76
A2 467121820232631 36,40, 47, 52, 53, 56, 61, 67, 71, 74, 83
Pl s, 7,11,15,19,23,27,31, 39, 41, 43, 47- 50 63
- p2 oy, 13,21,27,37, 43,45, 51,55, 67 69
S X '_-.3 7,23,27,33, 41, s, 49,53
. _P..__4_ f 5 9, 13 17,21, 25, 35 43 47,55,59 -
P.5 ©5,9,17,23,33%, 34%, 47, 49, 51%, 53%, 59%, 61%, 68-71
P.6 3,7,11, 15, 19, 23,27, 31, 35, 39, 43 |
P.7 1-15 odd, 7-29 odd (A1l %), 33%, 37, 39%, 46-48 (All*)
Review 8, 11b, 14, 18, 21, 24, 31,32, 38, 43, 46, 50, 62, 63, 68%, 71, 74, 75, 80, 81*

If you have any questions, please see one of us. We will be occasionally checking e-mail over the summer if
you have questions during that time. Have fun!!

Mr. Frank Cierech fcierech@nhvweb.net
Mr. Mark Gallo mgallo@nhvweb.net




In Bxercises 1-6, find the indicated real roots.

2. Pourth roots of 81

4, Fifth roots of 243

6. Cube roots of —27/8

In Exercises 7-12, evalnate the expression without using a calculator.

1. Square roots of 81
3. Cube roots of 64
5. Square roots of 16/9

7. V144

8. V-16

9. V=216

10. V216

3 64 puth
11. 27 12, s

64

In Exercises 13-22, use a calculator to evzluate the expression.

13. V256 . V3125
15. V15625
17. 8132 ‘ 18. 165
19, 327% 20, 27743

Ef]u.Exarcises‘ 27-36, simplify by removing factors from the radicand.

1313 L ( 125)—1/3 .
2L | —=] . Sl —-—=—1 ..
2 () 2 (&)

16, V1225

30, Vig2

o Vasg o 38500

29, =250

32, V=270
3 VA 34, Vaiby!
35, V96x'0 36, V108xY’

InExercises 37-42, rationalize the denominator,

31 /2x3y1

4 i
37, 38, —=
V2 Vs

2

I o, L 40, ——
T E Wy
a

x2 3
41. {g 42, 3 b—z-
I Exercises 43-46, convert to exponeniial form.
- w Vet 2b)? 4. Vot
a5, iy 36. xy\?
111 Exercises 4750, convert to radical form.
' 47, Sapia 48, 2313
49, 573 50, (xy)

[ﬂ Exercises 51--56, write using a single radical.

52, V¥3x2

3

Losg
s W 54, V/Vap
5/ 2

55.

56. VaVa?
Va

}ﬂ Exercises 57-64, simplify the exponehﬁd exXpression.
LIV

a PN
i , ‘SS. (x5

ST
C L ams
LS (@ (36PN 60.(_)}@) _

Q. 8\ 23
o ()
¥

(?244)1,'2

: '(2793}76) 1/3

6 (x%y%)~13 o 2512\ /2,213
" (xfy2)1R Y 172
by ¥ y

In Exercises 65-74, simplify the radical expression.

65, Vox 64 66. V168,72
8.2 G
67. 4 3x Y 68, 5 f‘fj
V 8x% Ox°
4x? 152 5 B
69. 3= 2 S 70. V9ab®+ \/27,%
; Y
71 3V48 — 27/108 72. 2V175 - 4\/28
73. VP - Vaxgy? 4. V18dy + Va3

In Exercises 75-82, replace O with <, =, 0r > to-make a trae
statement.

75 V2+60V2+Vs
76. V4 +V90Vato
77. (37203
79. V(-2)%0—2

81, 22/3 '®) 33."4

78 (2100
80, V(~230-2
82. 47355

83. The time ¢ (in seconds) that it takes for a pendutum to com-
plete one cycle is approximately = I.l\/fj, where L is the
lengtk (in feet) of the pendulum. How long is the peried of 2
pendubum of length 10 £t?

84. The time ¢ (in seconds) that it takes for a rock to fall a dis-
tance d (in meters) is approximately = 0,454 How long
does it take for the rock to fali a distance of 200 m?

85. Writing to Learn Explain-why Ve snd a real nth root
of a need 1ot have the same value,




1 Exercises 1-4, write the polynomial in standard form and state its
._(iagi‘ee'.
1 2x— 1+ 3« 2. 2 -2 — 20 + 1
3, 1= x 4, *—xt+x-3
In Exercises 58, state whether the expression is a polynomial.
2x — 4
x

1) 8 1 — 3x+x*

=, P v 6.

In Exercises 918, simplify the expression. Write your answer in stan-
dard form.

9. () —3x+7) + (3% + 5x — 3)

10, (—3x% — 5) — (¥* + Tx + 12)

1L (4 — &% + 3x) — (& + 12x — 3}

12—+ 2y —-3) + (5)‘75‘Z + 3y + 4)

13 2x(x® — x + 3) 4. ¥y + 3y — 4)
15, —3uf4u — 1) 16. —4v(2 — 3v?)

17 (2 — x — 3x%)(5x) 18, (1 — 2 + x*){)

. In Exercises 19—40, expand the product. Use vertical alignment in
| Bxercises 33 and 34. o S

19, (x—2)(x + 5)
20, (25 + 3)(4x o+ 1)

21 (3x — 5)(x + 2)

22, (2 — 3)(2x + 3)

23, (3 - 3)(3x + y)

24. (3 =~ 3x)* L

25, (3x + 4y 26 (x - 1)

2 (u-v) B8 (WP

20, (262 — (2 + %) . (56— 1)?

WP =24+ 3)x 1 4) 32 (P 2x—3)

33, (xz%xm3)(x2+x+‘1) I

M2 -3+ D —x+2)

35, (- V2)(x + V2)

36, (i;w'z'; Y2 (12 + 172

(Vs Va)(Va - Vi)

38. (xz — \/3)(12 + \/5:)

39 (x—2)(x* +2x + 4)
40, (x+ )G —x+1)
In Exercises 4144, factor out the common factor.
41. 5x — 15 42, 553 — 20x
43. y2' = 3yt + 2z 44, 2x(x + 3) — 5{x + 3}
In Bxercises 45-48, factor the difference of two squares.
45. 22— 49
46. 9* — 16
47. 64 — 25y°
48. 16 — (x + 2)?
In Exercises 49-52, factor the perfect square trinomial.
49. y* + By + 16 50. 36y% + 12y + 3
51, 422 — 4z + 1 52. 977 — 24z + 16
In Exercises 53-358, factor the sum or difference of two cubes.
53. 3 -8
54. 2 + 64
85, 27y° — 8
56. 642 + 27
57. 1%
58. 27 — y?
In Exercises 59-68, factor the trinomial.
59, x* + 9x + 14
60, ¥ — 11y + 30
61. 7 — 5z — 24
62. 67 + 51+ 1
63. 14u* — 33u ~ 5
65. 125 + 11x — 13
67. 6 + 1lxy — 10y*

64, 10v2 + 23v + 12
66, 2" — 3ay + 37
68. 15x% + 29xy — 147
In Exercises 6974, factor by grouping.
69. X —4xF +5x— 20 T0. 20— %t + 2x - 3
71 x5 — a4+ X2 -3 72, X+ 2t P2
73, 2ac + 6ad — bc — 3bd
74. 3uw + 12uz — 2vw — 8z

In Exercises 75-90, factor completely.

75 2 +x 76. 4y° — 2007 + 25y
77. 185" + 48y + 32y 78. 2x° — 16x% + l4x
79, 16y — ¥ 80. 3x* + 24x

81. Sy + 3y2 - 2y3 82, 7 — 8z

83, 2(5x + 1)% — 18 84, 5(2x — 3)2 - 20
85, 12x* + 22x — 20 86. 3x2 + 13xy — 10y*

87. 2ac — 2bd + dad — bc  88. 6ac — 2bd + 4bc — 3ad
89. x® — 3% —dx + 12 90, x* — 4 ~ 4%+ 4x




Exerqses

the authors have de51gned fo be solved wnhaut a calculator.

In Exermses 1-4, find the decunal form for the rational numbcr State -

whether it rcpeats or termmatcs

1 -37/8 2. 15199
3. ~13/6 “4. 5/37
in Exercises 5-10, describe and graph the interval of real nembers.
5.x=12 . 6 —2=x<5
7. (o0, 7) 8. [-3,3]

9. xis negative.

10. xis greater than or equal to 2 and less than or equal to 6.

In Exerciges 11-16, use an mequa.hry to dcscnbe thc mtcrval of real

numbers
1. [_—1,1) 12, (~o0,4]
'13-*41'4 T
. .__‘._5 _4 '_:'3.__2. 1 ..0_ 1. 2345
L S NI BN U S
i 0.1°2 3 45"

54 321

15 xis between -1 and 2

16. x is greater tha.n or equal to 5,

In Exercises 17—22 use interval notanon o de:scnbe the mterval of real

nnmbers )
17.x>—~3
18. —7 <x <=2
T I— e e e R N a0
5 -4 -3 -2 -1 0.1 2 3 4 5
20. At bt x
S5 4 -3 -2 -1 0 1 2 3 4 5

21. xis greater than —3 and less than or equal 10 4.
22. xis positive. ' R

* In Exercises 23-28, use words to describe the interval of real numbers.

23 4<x=9 24 x=-1
250 [-3,00) 26. (~5,7)
B T
<5 -4 -3 -2 -1 0 1 2 3 4 5
28, b x
-5 -4 -3 -2 -1 0 1 2 3 4 5

In: Exercises 37-40, use the distributive propexty to write the factored
form or the expanded form of the given expression.

37. a(x + b} 38, (y — 2
39, a + dx? 40. o’z + a’w
In Exercises 41 and 42, find the additive inverse of the mwmber.
Tl 6 - 4. -7
‘Tn Exercises 43 and 44, identify the base of the expomesame -
43, —5* 44. {(=2)

Lxercnse nnmbers mth a gray background indicate pmbl'eﬁs that : E

In Exercises 47-52, simplify the expression. Assume that the variables

m the denominators are 1nonZero.
. o R (3x2 Ht
xzy R o 3yt

In Exercises 63 and 64, use scientific notation to simplify.

(13 x 1077){2.4 x 10%)
63.
13 x 10?
(37 X 1077)(43 x 10%)
2.5 % 10

without using a calculator

|
H
i
i
1
i
H




f Exerc:ses

L}.ermse numbers w:th a gray backgrouud indicate probl‘eﬂfs that :

the authors have designed to be solved without a calculator.

In Exercises 1-4, find the decimal form for the rational number. State

whether it repeats or terminates.

1 -378 2. 15/99
3. 136 4. 5/37
In Exercises 5—10, describe and graph the interval of real numbers.
5. x=12 6. 2 =x<5
7. (=e0, 7} 8 [-3,3]

9. x1s negative.

10. xis greater than or equal to 2 and less than or equal to 6.

in ;EXB.rcises 11-16, use an inequality to describe the interval of real

humbers,
W (-1, 1) 12, (-0, 4]
B A m L Bt
5 4.3 .2-1 0 1 2 3 45
R e e e N e St et P
00 2 3 4 5

R

15. xis between —1 and 2.
16. x is greater than or equal to 3,

In Exermses 17-22, use interval notation to describe the interval of real

numbers,
17. x> 3
18, -7 < x < —2
19, et x
S5 4 -3 -2 01 2 3 4 5
20. At 2

5 -4 3 -2 -1 0 1t 2 3 4 5

21. xis greater than —3 and less than or equal to 4,
22. xis positive.

In Exercises 23-28, use words fo describe the interval of real numbers.

23. 4 <x =9 24, x = -1

25. [~3,00) 26. (~5,7)

27, e X
5 4 -3 2 - 0 1 2 3 4 5

28. et 4t x

LI
da e
b

]
o
—_

[

W

N
w

“'In Exercises 3740, use the distributive property to write the factored. - -

form or the expanded form of thc_ given expression.
3. a(x® + B) 38 (y — e
39. @ + dx? _.40. a’z + dw

In Exercises 41 and 42, find the additive inverse of the number.

416 - '_ 42 -7

‘In Exercises 43 and 44, identify the base of the exponential expression.

43, -52 0 . a4, (~2)

In Exercises 47--52, simplify the expressmn Assume that the variables

in the deuormnators are nenzeroc.

x y : . (3:62)2}'4
4. 55 48—
X7y 3y

-G

In Exercises 63 and:-64, use scien-t-iﬁc notation to sim_pﬁfy.
{1 3 % 107724 x 10%)
1.3 x10°

(3.7 x 1077)(4.3 X 108)
64. -
2.5 % 10

without using a calculator




ey i

SNTEY Exercises

ﬁxercise ﬁmﬁbérs with a gray backgmun-d indicate ;frlc::}ims that
the authors have designed to be solved without a calculator.

 Exercises 1 and 2, estimate the coordinates of the points.

1. ¥ 2. ¥
- EB "z'q
2 5 L
v
RTINS B R ||1||||t;x
oC P -
In Exercises 3 and 4, name the quadrants containing the points,
3(a) @4 () @3 (=23 (@) (—1,3—4)7 |
v (32 020 ©ey O (-3-1)
In Exerciges 5.8, evaluate the eXpression.
5.3 4 |3 6. 2— -2}
g L
7 -2 3

n Bxercises 9 and 10, rewrite the expression without using absolute
- Yalue symibols,
o 7w — 4| 10. V5 — 572]
In Exercises 11-18, find the distance between the points.
11. —9.3,106 12, -5,—17
13. (-3,-1),(5.~1) 14 (-4,-3)}, (L 1)
15, (0.0}, (3,4) 16. (—1,2), (2,-3)
17. (2,00, (5,0) 18. {0,—8), {0,—1)

Tn Exercises 19-22, find the perimeter and area of the figure detgr— e
"+ nined by the points.

19, (5,3}, (0,1}, (4,4}

20, (~2,-2},(=2.2),(2,2), (2.72)

2L (—3,-1),(=1,3} (7.3), (5, 1)

22. (~2,1),(-2,6), (4,6), (4.1)
In Exercises 23-28, find the midpoint of the line segment with the
given endpoints.

23. —9.3,10.6
25, (—~1,3),(5,9)

26. (3, V2), (6,2)

27. (=713, 3/4), (513, —9/4)
28, {(5,-2),(~1,—4)

24, =5,-17

37. Prove that the figure determined by the points is an isosceles

tangle: (1, 3), (4,7), (8, 4)

70. Writing to Learn  Prove that th

In Exercises 4144, find the standard form equation for the circle.
41, Center {1, 2), radivs 5
42. Center {—3,2), radius 1
43, Center (—1, —4), radius 3
44. Center (0, 0), radias V3

In Exercises 4548, find the center and radivs of the =i
45 (x =3y + (y - 1)2 =36
46, (x+ 472+ (y - 22 = 12
47, 5+ =5
48, (x -2+ (p+6)7 =125
In Exercises 49-52, write the statement using absolute value potarion,
49. The distance between x and 4 is 3.
50. The distance between y and —2 is greater tham or equal 1o 4.
51. The distance between x and ¢ is less than d umits.
52. yis more than 4 units from c.
'53._ Let (4, 4) be the midpoint of the line segment determined by
- thepoints (1,2) and (a, b). Determine g and b, . © - .

. 54. Writing fo Learn Isosceles but Not Equilateral
- ‘Prove that the triangle determined by the points {3, 0), (—1, 2},
and (5, 4) is isosceles but not equilater :

35. Writing to Learn Equidistant Point  Prove that the
midpoint of the hypotennse of the right triangle with vertices
(0,0), (5,0), and (0, 7) is equidistant from the three vertices.

Writing fo Learn  Describe the set of real numbers that
satisfy |x — 2| < 3.

56.

v

57

Writing to Learn  Describe the set of real numbers that
satisfy |x + 3] = 5, _

In Exercises 6769, let P(a, b) be a point in th_e.ﬁrs_t quadrant,
~.67. Find the coordinates of the point @ in the fo

wrth quadrant so
‘that the___x—axjs is the perpendjcula.r_ bisector of PQ.
68. Find the coordinates of the

point (7 in the second quadrant so
that the y-

axis is the perpendicular bisecor of PQ.

69. Find the coordinates of the point 3 in the third quadrant so that

the origin is the midpoint of the segment P(J,

e distance formuls for the
number line is a special case of the distance formuta for the
Cartesian plane, - S S ' :




‘Exercises

. m’:erc:se Aumbers with a gray background indicate probiems that
~ e authors have designed to be solved withour a ealculator.

1 i :
" Exercises 14, which values of x are solutions of the equation?
L2x?455=3

a) £ 1

(@) x =3 by x =~ (c)x=%
2£+i:f

2 6§ 3

(@) x=—] (b) x =0 (e) x=1
VIS 24023

@) x=-2 (b} x=0 (c) x=2
R '

(a) x = -6 ) x=3

(e} x = IQ

- In Exercises 3134, whick values of x are solutions of tﬁe iuee{.uaiity?

3, x -3 <7

(a) x=10 by x=175 {e) x=¢
2. 3x~4=5

{(a) x=0 (b) x=3 () x=4
3Bl <de -1 =11

(a) x=10 b) x=12 () x=13
M, -3=1-2x=<3

{a) x =—1 b x=0 (e) x=2

Iﬂ ExerCiSES 35“42, SOIVE the ineqﬂa}lt}‘ a[}d d]aW a nua e ] S a
> n mb T 110 gl' ph

35 x—4 <2
37 2x — 1 =4x + 3 I8 3x-1=6x+8
M 2=x+6<9 40, -1 =3x -2 <7
41, 2(5-—3x)-f-3(2xﬁ1)£2x+1

2. 41— x) + 501 +x) > 3 — 1

36 x+3>5

' In Exercises 43-54, solve the inequality.

In Exercises 5-10, determine whether the equation is linear in x.

5, 5~-3x=20
T.x+3=x—15

9, 2V/x + 5= 10

65 =102

-8.J_c_—3=x2

1
10. x+—-=1
X

In Exercises 11-24, solve the equation without using a caleulator.

12. 4x = —16

14, 2t — 9 =13

16, 4 — 2x = 3x — 6
18. 4(y ~ 2) = 5y

11 3x =24
13. 3r—4 =8

15, 2x — 3 =4x — §
17. 4 =3y =2y + 4)

17 z _4
L x= - 20, Tx =
11 LI
b Lo op 1o coxd =1
2 5x+ o =1 2. xxt g

23, 23 ~dz) ~ 52+ 3) =z 17

24. 3(5z — 3) — M2z +1) =522

In Exercises 25-28, solve the equation. Support your answer with a

calculator.

26 - 3 _ _4Ax—3
25 T+ 5= 3 26. % 3
t+35 t—32 1 t— t+5
rES - i
] 2 3 28 3 4 2

- .5x+? - —
B =3 a4, 222,
2 -5 - S
CAS 4= y3 ) 4_6.1>3y I>—1 B R
47.0=2,+5<38 48. ~6 << 5t~ 1 <0
x—5 3 Ix 3-x 5x-2
49, + < - e -
Py 3 2 50, 2 + 3 < —1
2y =3 3y-—-1
51, ~——— + -
2 5 <y—1
3—-4dy Zy-—-3
52, 0t — =2 -
6 g 2TV

53, %(x —4) - 20 =53~ x)

54,

%(;+3){2(x*4)<%(xﬁ3)_




Exercises

Exercise numbers with a gray background indicate problems that
the anthors have designed to be solved without a calculator.

In Exercises 1 and 2, estimate the slope of the line.
Loy 2.y

In Exercises 33-36, find the value of x and the value of y for which
(x, 14) and (18, y) are points on the graph. .

33y =05+ 12 34y = -2+ 18
G Ay =26 36 3x—2y=14

1y Exercises 41-44, (a} find an equation for the line passing through the
and parailel fo the given line, and {b) find an equation for the line
passing through the point and perpendicular to the given line. Support
cour work graphicatly.

poit

- Point Line
41, {1,2) y=3x-2
42, (52,3 ¢ y = —2x 4+ 4
43 (3,1) 2+ 3y =12
44. ( =15

6,1)

3x - Sy

[ R R R N R e =)
|

N TS I N - S
I
N

o
—
o=

Tn Exercises 36, find the slope of the lice through the pair of points.

~3. (~3,5) and (4,9)

5. (~2,-5) and (=1, 3)

In Exercises 7-10, find the value of x or y so that the line through the

4. (—2,1) and (5,3}
6. (5,-3) and (—4,12)

pair of points has the given slope.

~ Points Slope

7. (%, 3) and (5,9) m=72
8. {—2,3) and (4,y) m= -3
9. (—3,—5) and (4,¥) m=3
10, (—8,—2) and (x, 2) m = 1/2

=
ot
[Ny
|-
Ny
U e
o

In Exercises 11-14, find a point-slope form equation for the line
through the point with given slope,

Point Slope Point Siope
11. (1,4) m =2 12, (-4,3) m = —2/3
13. (5,-4) m=-2 14. {—3,4) m=3

In Exercises 15-20, find a general form equation for the line through
the pair of points.

15. (=7,-2) and (1, 6) 16. (—3,—8) and (4, 1)

17. (1,-3) and {5, —3) 18. (—1,—5) and {-4,—2)

19, (=1,2) and (2, 5) 20. (4,—1)and (4,5)
In Exercises 21-26, find a slope-intercept form equation for the line.

21. The line through (0, 5) with slope m = =3

22. The line through (1, 2) with slope m = 1/2

23. The line through the points (-4, 3) and (4, 3)

_ 24. The line through the points (4, 2) and (=3, 1)

25. The line 2x + 5y = 12
26. Theline 7x — 12y = 96
Ir'a E)sercises 27-30, graph the linear equation on a grapher. Choose a
viewing window that shows the line intersecting both the £- and y-axe,
27. 8x +y = 48 28. 2x+y=135
© 29, 123x + Ty = 429 30. 2100x + 12y = 3540

- R ol APMPANLUNCRRIGE L EURUE TP S

47. Movigation A commercial jet ailpléne climl?s at_takeqff
with slope m = 3/8. How farin the horizontal direction will
the airplane fly fo reach an altitude of 12,000 {t above the take-

offpoint? - .

In Bxercises 35 and 56, ;igétéma.i_ne a 50 'tﬁat_ the _liﬁe segments A_,_E and -

CD are paraflel, .- ; ' P _
85, oy 56y
. C - Da, 8)
B(3.4) DS
/ 181,2) /
. / /o
A0, 0} (3, 0) AWM Oy BT

59. Wriring to Learn Perpéndicular Lines -

(a} Is it possible for two tines with positive slopes to be per-
pendicular? Explain.

(b) Is it possible for two lines with negative slopes to be per- :
_pen_d_i_cul_ax? Bxplain. - = o - :




Exercises

In Exercises 1-6, solve the equation graphically by ﬁnding
x-intercepts. Confirm by using factoring to solve the equation.

1. x—x—20=0 2.2 +5x—3=0
3,47 -8 +3=0 4. 27 — 8x =15
5, x3x—7) =6 6. x(3x + 11} = 20

In Exercises 7-12, solve the equation by exracting square roots.
7. 4x* = 25 8. 2(x— 57 =17
9. 3(x + 4)? = 10. 4(x + 1)2 =18
1L 22 -8 =6— 27 12. (2x + 3)? = 169

In Exercises 1318, solve the equation by completing the square.
13. 2+ 6x=7 14 2 +5x-9=0

15, 52 = Tx+2=0 16. 4 — 6x =5

4
17. 2x2#7x+9=(x—3)(x+1)+3x
18. 3¢ - 6x — T =2"+3x —x{x+ 1) +3

In Exercises 19-24, solve the equaﬁon using the quadratic formula. | '3_ o

20, 22~k +1=0
22 -5 = V3

1% B2 =0
21 34 4 =7
223, xx + 5y =12
24, P~ 2x+ 6 =20 — 6x— 26

; In Exercises 29-34, solve the equation graphically by fmding.‘
x-intercepts.
29 +Hx—1=0 30, 4+ 200+ 23 =0
3 A+ +m—3=0 3P -—dx+2=0

"33, 2+ 4 =4dx 34. x2+2x“:”“2

In Exercises 4756, use a method of your ;:E}Oibe to solve the equatiot.
4 R tx-2=0 48, 530 = 12 = 3(x - 2)
49, |2x -1} =5 50 x+2 - 2Vx+3=0

st P d? 3x—2=0 52 2P -4 +2=0
53, |2+ 41l =7 54, |x + 5] = |x - 3l
55, 05x+3] =x2—4 56 Vi+7T=-x*+5

59, Size of a Soccer Field Several of the World Cup *94
" "soccer matches were played in Stanford University’s stadivm
in Menlo Park, California. The field is 30 ya longer than i is
wide, and the area of the field is 8800 yd®. What are the
dimensions of this soccer field?

bl Finding the Dimensions of o Norman Window
A Norman window has the shape, of a square with a semicircle
mounted on it. Find the width of the window if the total area of
the square and the semicircle is to be 200 i,

)

S W —

———

Expiorcsfian.s. .

68. Beriving the Quadratic Formula  Follow these
steps to use completing the square to sotve ax® + bx + ¢ = 0,
a # 0. :

{a) Subtract ¢ from both sides of the original equation and di-
vide both sides of the resulting equation by a 1o obtain

b ¢
x2+~x2———,
a a

(b) Add the square of one-half of the coefficient of x in (a) to
both sides and simplify to obtain

( N )2 b — dac
v =
2a da?

¢} Extract square roots in (b) and solve for x to obtain the
q
quadratic formula

_—b = VbE — dge

B 2a

Extending the ldeas
69. Finding Number of Solutions _Consider the equation

-4l =c

" {a) Find a value of ¢ for which this equation has four solu-
tions. (There are many such values.) '

(b) Find a value of ¢ for which this equation has three solu-
tions. (There is only one such value,) ’

(¢) Find a valuf; .of ¢ for which this equation has lwo solntiong,
(There are many suck values.)

{d) Find a value of ¢ for which this equation has no solutiong,
(There are many such values.)

(e) Writing to Leorn  Are there any other passible num-
bers of solutions of this equation? Explain.
70. Suins :n:;;*ad.:P;gSg:iuc_‘ﬁ*.s of Solutions of
ax® + bx tog =l o o O Supposethat b? — duc >
{a) Show tha:f-ti_]c s‘flm of the two solutions of this equation ig
" —bla, B . o

{b) Show that the product of-he-two solutions of this equatiog
is efa. LT
71. Exercise 70 Continued The equation
2¢* + bx + ¢ = 0 has two solutions x; and xp. If
x + 2y = 5and x) - x; = 3, find the two solutions,




EETNEXY Exercises

; Exermse numbers with a gray background indicate problems that
* the authors have designed to be solved without « calculator. i

In Exercises 1-8, write the sum or difference in the standard form
@ + bi without using a calculator,

CL0(2 =30 + (6 + 5i) 2. (230 + (3 —4)

B (T30 + (6 -
2D+ (3-V5)
\/5—3i)+(—2+\/?9)
(@ +3) - (7+ 2

(V7 +2) ~ (5 - vo31)

4 (2+14) - (9 -3

RS -8

Exercises 9-16, write the product in standard form withous using a
~calculator.

9. 2+ 3)(2 1) 10. (2 - 0(1 + 3)
1L (1 — 4i){(3 ~ 2) 12, (5i—3)(2i + 1)
3 (7 — 3)(2 + 6) M. (V=4 +i)(6 - 5)

15 (-3 - 4id + 2) 16. (V=2 + 2i)(6 + 5i)

Excrcxses 17—2(} Wnte the expression in the form &i, where b isa
-real number.

ERN VARV ‘_ 18. \/—E
V33 ' "20. V=5

: in Exercises 21-24, fmd the real nambers x and y that make the

o equat]on true. }

L 24 3i=x 4y 2. 3 +yi=x— 7
D23 (5=2) -7 =x~ (3 +yi)
24 (x 60 = (3 —i) + (4 — 23i)
n Exercises 25-28, write the complex number in standard form.
CEES. (3 2002 26. (1 - i)

V2 VN V31V

27(2 + 2 ) 28. (T+51)
8 Exercises 29-32, find the product of the complex number and its

29.2-3 30. 5~ 6i
3L -3 + 4 32. -1 -V

£ 1n Exercises 3340, write the expression in standard form without
fi . usmg 4 calculator,

033, — , —
33 5 Mo
rae 2+ 2+
i35, —— -t
5. 5 36. = _
2 + N2 — s .
37, ( 4(—i) 38, (2 -0 +2i)
1+ 5+ 2
(1-v2)1 +9)
0. —

_ {1+ Vi)

I” Exercises 41-44, solve the equation. '

T AL x?.+_'2x_+5:0 42. 3x'2+x+220
_.:..:43.4;2..—'6);-!_-5:3:—!-1 4. P+ x+11=5-38




In Exercises 1-8, solve the inequality algebraically. Write the solution in

g Exercises

interval notatjon and draw its number line graph.

1 jx+4l=5 2. 2x — 1] > 36
.lx—31 <2 4. lx+3| =5
5 |4—~3xl -2<4 6. 13 -2l +2>3
x+ 2 x— 5
= 8. =
3 3 3 g

In Exercises 9-16, solve the inequality, Use aigebra to solve the corre-
sponding equation.

9. 2%+ 17x+21=0 10 62~ 13z + 6 = 0

1. 2 + 7x > 15 12, 4x% + 2 < 9x

13,2 - 5x— 32 <0 4. 2l +4x - 22 >0

15. 22 ~x =0 16 -2 =30 =0
In Exercises 17-26, solve the inequality graphically.

17. % — dx < 1 18, 1222 — 25x + 122 0

19, 6% ~ 5x —~ 4 >0 20. 42 —1=0
294126~ 120 22 42— 12 +7<0
23, 4%+ 1 > 4x 24 2+ 9 = 6x

25. X* —8x+ 16 <0 26. 9% +12x+4=0

‘In Exercises 27-30, solve the cubic inequality graphically.

27.
29,
31.

32

3 — 122+ 220 28, 8x -2 ~ 1 <0

23+ 2 > 5 30. 4= 2¢° + 8x

Group Activity Give an example of a quadratic ineguality
with the indicated solution.

{a} All real numbers (b) No solution

(¢) Exactly one solution ) [-2,5]

(e) (=00, —1) U (4, ) ) (~0,0] U [4,00)
Revisiting Example 8 Solve the inequality —16¢% +

288¢ = 1152 algebraically and compare your answer with the
tesuit obtained in Example 10,

33. Projectile Motion A projectile is launched straight up
from ground level with an initial velacity of 256 fi/sec.

(#) When will the projectile’s height above ground be 768 7 . .

(b) When will the projectile’s height above ground be at least
768 {t? :

(¢) When will the projectile’s height above ground be less lihan
or equal to 768 ft? ;

34. Projectile Motion A projectile is launched straight up
from ground level with an initial velocity of 272 ft/sec.

(a) When will the projectile’s height above groand be Y60 f?

- (b) When will the projectile’s height above ground be more
than 960 ft?

() When will the projectile’s height above ground be less thaﬂ
ot equal to 960 ft?

. 35, Writing to Learn Explain the role of equation solving i m
the process of solving an inequality. Give an example. '

36. Travel Planning Barb wants to drive to a city 105 mi
| - from her home in no more than 2 b. What is the lowcst average |
| speed she must maintain on the drive? -

37. Connecting Algebra and Geametry  Consider the 3
collection of all rectangles that havc lcnath 2 in. less than twuzs
their width. .

(a) Find the p0551blc W1dths (m inches) of these rectangles Lf
their perimeters are less than 200 in. '

(b) Find the p0551blc w1dths (in inches) of these rectangles 1f
their areas are less than or equal o 1200 i m

38. Boyle’s Law  For a certain gas, P = 400/V, where Pis
pressure and Vis volume. If 20 = ¥ = 40, what is the corre-
sponding range for P? '

39, Cash-Flow Planning A company has current assets
{cash, property, inventory, and accounts receivable) of $200,000;
and current liabilities (tdxes, loans, and accounts payable) of
$50,000. How much can it borrow if it wants its ratio of assets |
to liabilities (o be no less than 27 Assume the amount borrowed
is addccl 0 both current asscts and current habﬁmes ' :

Explorations

46. Constructing a Box with No Top  An open box is
formed by cutting squares from the corners of a regular piece
of cardboard (see figure) and folding up the flaps.

(a)} What size comer squares should be cut to yield a box with
a volume of 125 in.*?

(b) What size comer squares should be
cut o yield a box with 2 volume
more than 125 in.>?

{¢) What size corner squares should
be cut to vield a box with a voi-
ume of at most 125 in.>?

—1Zin —

Extending the ideas
In Bxercises 47 and 48, use a combination of algebraic and graphical
techniques to solve the inequalities.

47, |22 + 7x — 15] <10 48, [2x* + 3x — 20 = 10




‘ Exercise numbers with a gray background indicate problems that
! the authors have designed to be solved without a calculator.

{ The collection of exercises marked in red could be used as a chapter test.

| In Exercises 1 and 2, find the endpoints and state whether the interval

is bounded or unbounded.
1. [0,5] 2. (2,)
3. biztribufive Properiy  Use the distributive property to
write the expanded form of 2(x? ~ x).

4, Distributive Property Usethe d1stnbutwe property o
write the factored form of 2x* -+ 4x°.

In Bxercises 5 and 6, simplify the expression. Assume that denomina-
tors are not zero.
(w?)?

vid

6. (32
In Exercises 7 and 8, write the number in sctentific notation.

7. The mean distance from Pluto to the Sun is about
3,080,000,000 miles.

§. The diameter of a red blood corpuscle is about 0.000007
meter.

In Exercises 9 and 10, write the number in decimal form.
9. Our solar system is about 5 X 10 years old.
10. The mass of an electron is about 9.1094 X 10728 g {gram).

11. The data in Table P.9 give the Fiscal 2009 final budget for
some Department of Education programs. Using scientific no-
tation and no calculator, write the amount in doliars for the
Programs.

@ Table P9 Fis;d]iZOO? Buﬂéet o

Program no

Titte 1 district grants $14 5 biltion
Title 1 school improvement grants ~ $345.6 miltion
IDEA {(Individuals with Disabilities $11.5 billion
Education Act) state grants

Teacher Incentive Fund $97 million
Head Start $7.1 billion

Source: U S. Deporfmenfs oF Educairon Heolth and Humcm Services
as reported in Fducation Week, May 13, 2009.

(a) Title 1 district grants

thi Title 1 school'improvement grants
(e} IDEA state grants

(d) Teacher Incentive Fund

(e) Head Stast

Decimat Form  Find the decimal form for —5/11.
whether it repeats or terminates.

12. State

In Exercises 13 and 14, find (a) the distdnce between the points and
(b) the Imdpomt of the 1me segraent detemuncd by the points.

. =5 and 14 . (4, 3) and (5, 1)
In BExercises 15 and 10, show. that the figure determmcd by the points
is the indicated type.
15, Right triangle: {2, 1), (3, 11). {?:9) '
16. Equilateral triangle: (0, 1), {4, 1), (2,1 - 2\/5)

In Exercises 17 and 18, find the standard form equation for the
circle.

17. Center (0, 0}, radius 2
18. Center (5, —3), radius 4

In Exercises 19 and 20, find the center and radius of the circle.

19 (x+ 57+ (y+4)*= 1
: 2 _
20. Zry=1 o 5.6
21 (a) Find the length of the sides of ' e
the triangle in the figure. e o //
(b) Writing to Learn Show N |/
that the triangle is a right S, *
triangle. o H_:;;
22. Distance and Absolute Value Use absolute value

notation 1o write the statement that the distance between z and
-3 is less than or equal to 1.

23, Finding o Line Segment with Given Midpoint
Let (3, 5) be the midpoint of the line segment with endpoints

{(—1,1) and (a, b). Determine ¢ and .

24. Finding Slope Find the slope of the line through the
points {(—1, ~2) and (4, —5).

25. Finding Poini-Siope Form Equation  Find an
equation in point-stope form for the line through the point

(2, —1) with slope m = —2/3.

26. Find an equation of the line through the points (=35, 4) and
(2 ~5) in the generalformAx + By + C=0.

I Exercises 27-32, find an equatlon in slopc—mtcrcept form for
the line.

27. The line through (3, ~2) with slope m = 45

28, The line through the points (—1,-4) and (3, 2)

29, The line through (—2, 4) with slope m = 0

30. The line 3x — 4v =7 '

31. The line through {2. ~3) and p:a.raﬂel to the Hne
2x + Sy =3

32, The ine through (2. —3) and perpendicular to the line
2 + 5y =3




13, AT Math Scores  Scores on each part of the SAT aic_on
" a scale of 200-800. Table P.10 shows the average SAT math
score for selected years. '

Table P.10 A\?ér'o_ge.SA.T Math Séarés

Year Scaled Scorcs
1995: 506
2000 514
2005 520
2006 518

L2007, 515
2008 515
2009 515
2010 516

' 2001 - 514

Source The Co.'.'ege Board' The Worfd Afrnanoc and
Book of Facts 2012,
{a) Draw a scatter plot of the data.

(b) Use the 1995 and 20[}5 data to write a linear equation for
the average SAT math score y in termas of the year x.
Superimpose the graph of the equation on the scatter plot.

() Use the equation in (b) to predmt the average SAT math
" score for 2015.
(d) Writing to Learn Do you think the prediction in {(¢)
is valid? Explain. '

34, Consider the point {(—6, 3) and Line L: 4x — 3y = 5. Write

an equation (a) for the line passing through this point and
.parallel to L, and (b) for the line passing through this point

and perpendicolar to L. Support your work graphically.

In Exercises 35 and 36, assume that each graph contains the origin
and the upper right-hand corner of the viewing window.

35. Find the slope of the line in the figure.

I T T I I P N S S T O YO

{~10, 193 by [-25, 23]

36. Wriking te bemrn Which line has the greater slope?
Explam. "~ -

i PRSI N T 7. S U U S 1 ' L b

{6, 6] by [4, 41 - [~15, 157 by [~12, 12
1 @ L )

In Exercises 37-52, solve the equation algebraicaily without using a
calenlator. R '

x—2 x+3
-+ -—

1
3 2 3

37.3x—4=06+3 38,

39 2(5-2)—-3(1—-y)=y+1

40, 3(3x ~ 1)? = 21 41, P —4dx—3=0

42, 1627 — 24x + 7 =10 43, 6x* + Tx =3

44. 2% 4+ 8x =0 45, x(2x + 5) = 4(x + 7)
46, ld4x + 1] =3 47. 4x* — 20k + 25 =0

48. o2 + 12x —4 =0 49, x* = 3x
50, 4 —4x + 2 =0 81 x2 —6x+ 13 =0
53, P —x+4=0

53, Complefing the Squure Use completing the square to ¢
solve the equation 2x> — 3x — 1 = 0. ]

54, Guadratic Formula  Use the quadratic formuia to soive
the equation 3x* + 4x — 1 = 0.
In Exercises 55-58, solve the equation graphically.
55, 3% ~ 1952 — 145 =0 56 © + 27— 4x~8 =10
57 2~ -2=0 58, |2x — 1] = 4 — &
In Exercises 59 and 60, solve the mequahty and draw a number lme
graph of the solution,
59, -2 < x+4 = 60.-5x+122x~4
In Exercises 6172, solve the inequality.

3_.
61. x455—1 62. lax — 5l <7
63. |3x+ 4l =2 64. 4x + 3x > 10
65. x> —2x—~ 1 >0 66. 9x2 — 12x — 1 =10
67. X — 9x =3 68, 4 — x4+ 23>0
69.x:7>2 70. 2% + 35— 35 < 0

71, 42 + 12X+ 9 =0 72 %t —6x+ 9 <0

. In Exercises 73-80, perform the indicated operation, and write the re-
: sult in the standard form a + b without using & calculator.

73 (32 + (245 T4 (5-7) - (3 2)

75 (1 + 23— 2) 76. (1 + i)
770 (1 + 241 — 24)? 78. i*

2+ 3
79. V=16 30 1 5

1. Projectile Motion A projectile is launched straight up
from ground level with an initial velocity of 320 fi/sec.

(2) When will the projectile’s height above gmund be 1538 ft?
' (b) When will the projectile’s height above ground-be at .
most 1538 {t7 '

{e¢) When will the projectile’s, height above ground be greater
than or equal to 1538 f7 LE




