Intro to Precalculus with Statistics
Summer Assignment

Instructions: Review the entire Intro to Precalculus with Statistics Summer Packet.
Complete numbers 1-125 on a separate sheet of paper. Be sure to show all work. This
summer assignment is due to your teacher on the first day of school,
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degree of a term
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trinomial

binomial
ronontial
descending order
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factoring
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factored completely
factoring by

grouping
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R.7

domain of a rational
expression
lowest terms
complex fraction
radicand
index of a radical
principal ath root
like radicals
untike radicals
rationalizing the
denominator
conjugates
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Concepts

is a subset of

is not a subset of
complement of a set A
set intersection

Sets

Set Operations

For al] sets A and B, with universal set U
The complement of set A is the set A’ of alt elements in U

that do not belong to set A.
A" = {x|x€U,x €A}

set-builder notation

C

a-

LENKVA

Examples

The intersection of sets A and B, written A M B, is made up
of all the elements belonging to both set A and set B,

ANB = {x|x €A andx EB}

The union of sets A and B, written A U B, is made up of alt
fhe elements belonging to set A or to set B.

AUBRB = {x|x€AorxEB}

set union

n factors of a

is less than

is greater than

is less than or equal to

is greater than or equal to
absolute value of a

radicat symbol

Let U={1,2,3,4,5,6}, A={1,2,3,4}, and

B=1{3,4,6}.
A= {56}
AN B={3,4}
and

AUB=1{1,23456}




Concepts

- Sets of Numbers
Natural numbers
{1,2,3,4,...}
Whole numbers
{0,1,2,3,4,..}
Integers
{.-3,-2,-1,0,1,2,3,..}
Rational numbers
{‘gfp and g are integers and ¢ 5 0 }
" Irrational numbers
{x]x is real but not rational}
© Real numbers

{x|x corresponds to a point on a number line }

Proparties of Real Numbers
For all real numbers g, b, and ¢
Closure Properties
a + b is a real number,
ab is a real number,
Commutative Properties
atb=b+a
ab = ba
Associative Properties
(a+b)+te=a+ (b+e)
(ab)e = a(bc)
Identity Properiies
There exists a unique real number O such that
a+0=g and 0+4+a=a
There exists a unigue real number 1 such that
a*1=a and 1:4=aq,
Inverse Properiies
There exists a unigue real number —a such that
a+(-a)=0 and —a+a=0.

If @ # 0, there exists a urigue real number % such that

1
a-1=1 and ~-g =1,
a a

Distributive Properties
a(b +c¢) = ab + ac
a(b ~¢) =ab — ac

Real Numbers and Their Properties

CHAPTER R Test Prep

: Examples

5,17, 142
0, 27, 96
—24,0,19
~, —0.28,0,7, &, 0.666
~-V15, 0.101101110..., V2,

~46,0.7, m, V19,

i+ \/Eis a real number.

3\/’; is a real number.
54+ 18=18+5
—4+8=8+(-4)

[6+(=3)]+5=6+(-3+5)
(7 + 620 = 7(6 + 20)

145+ 0=145 and 0+ 145 = 145

—60-1=—60 and 1+ (—60)=—60

17+(=17)=0 and —17+17=0

22 4« —

I

1
1 and — -22=1
et 52

3(5+8)=3.5+3.8
6(4—~2)=6-4—6-2

{continued)

"
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Concepts
Ovder
a > b if a is to the right of b on a number line.

a < b if ais to the left of b on a number line.

Absolute Value

l‘_{a ifa=10
U= _q a <0

Special Products

Polynomials

Product of the Sum and Difference of Two Terms
(x +y{{x —y) = x2 -yt
Square of a Binomial
(x + ¥y =x*+ 2xy + y?

(.1:—-y)2=xz—-2:cy-l~y2

Factoring Polynomials .

Factoring Patierns
Difference of Squares
x¥2 =yt = (x +y)(x — )
. Perfect Square Trinomial
X+ 2xy 4+ yE = (x +y)P
¥t~ 2xy +y2 = (x =)
Difference of Cubes
X3 = 3= (x - y)a? +ay 4 YY)
Sum of Cubes
¥3 4y’ = (x + y)(x? —xy + )

Rational Expressions

Operations

Let § and § (b # 0,d # 0) represent fractions.
@LC_ ad X be
b d bd
a . c_f% d a c_a (c # 0)
b d bd b d ke

Examples

7> -5
0 <15

i3]=3 and |-3|=3

{7—x)(7+x)=72-x2$49—x2

(3a + b) = (3a)? + 2(3u)(b) + b?
= 0a? + 6ab + b?

(2m — 5)% = (2m)? — 2(2m)(5) + 52
= dm? — 20m + 25

42 — 9= (2r+3)(2t — 3)

pr+apg +4q* = (p+2)
Om? — 12mn + 4n? = (3m — 2n)?

=g (r—2)(r2+2r+4)

276 + 64 = (3x +4)(92? — 12¢ + 16)

2 §ﬂ2y+5x i_?z_iw—lZy
xy 6 5 30
3.3_9 oz, x_z M 21
q 2p 2pg 4 2 4 z 4z 2
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Concepts Examples

Rules for Exponents
Let r and s be rational numbers. The following results are
valid for all positive numbers « and b.

a af =gt (ab)’ = q'h" (ar)s = g’ 6.6 =6 (3_,:)4 == Gyt (??13)3 =
ar aY a" 1 P x)3 x° 1
— = pgrs§ —- - — — - L | _ = G —
P (b) b @ P (3 32 =g

i Radical Expressions

Radical Nofation
Suppose that g is a real number, # is a positive integer, and
a ig defined.

]

a = alh V16 =16 =2

Suppose that m is an integer,  is a positive integer, and a is
a real number for which Va is defined,

= (%)’" = am

g7 = (V8)'= V=4

R

Operations
Operations with radical expressions are performed like op- VEx+ V32x=2V2x+4V2x
erations with polynomials, — 6Vox
V5 -V3)V5+V3)=5-3
=2

(V2+ V1) V3 - Vs)
=V6—-2V3+ V21 - Va2 FoiLVvVi2=2V3

Viy _Vy Vs

Rationalize the denominator by multiplying numerator and \/—
denominator by a form of 1. 5

3
5

1. Use set notation to list all the elements of the set {6, 8, 10, ..., 20}.

2. Is the set {x|x is a decimal between 0 and 1} finite or infinite?

3. Concept Check True or false: The set of negative integers and the set of whole num-
bers are disjoint sets.

4, Concept Check True or false: 9 is an element of {999}.

Dere;"mine whether each statement is true or false.

5. 1€{6,2,51}
7. {8, 11,4} = {8, 11,4,0}

6. 7¢{1,3,57}
8 {o}=¢
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Let A=1{1,3,4,57,8}, B=1{2468}, C=1{1,357} p=1{1,2,3},
E=1{3,7}, and U={1,2,3,4,56,7,8,9, 10}

Determine whether each statement is true or false.

9. FCA 10. ECC 11. D¢ B 12 ECA

Refer to the sets given for Exercises 9-12. Specify each sef.

13. A 14, BNA i5. BNE
16. CUE 17. bNg 18, BU#
19. (CNDYUB 20, (DNUVYUE 21, @'

22. Concept Check True ot false: For all sets A and B, (AN B) C (A U B).

For Exercises 23 and 24, let set K = { =12, =6, =09, ~V/T, ~V/4,0., 3,6, Vi1 }.
List alf elements of K that belong to each set.

23, Integers 24. Rational numbers

For Exercises 25-28, choose all words from the following list that apply.
natural aumber whole namber integer
rational number jrrational number real number

25 47 26. % 27. 0 28. —\/36

5

Write each algebraic identity (true statement) as a complete English sentence without
using the names of the variables. For instance, z{x +y) = zv+ zy can be stated as
“The multiple of a sum is the sum of the multiples.”

1
29."~:-1—'l 30, a(b—c)=ab—ac
Xy Xy
31. (ab)" = a"b" 32, a2 - bh2=(a+b)a—b)
ay\" a"
33, (3) = M, |sti=lsl sl
Identify by name each property illustrated.
35, 8(5+9)=(5+9)8 36, 46+ 4+12=4(6+ 12)
37.3:(4+2)=(3+4}+2 38, -8+8=0

o L.Y2_V2
RVIRVEE

41, Ages of College Undergraduates The following table shows the age distribution
of college students in 2008. In a random sample of 5000 such students, how many
would you expect to be over 197

s 39, (9+p)+0=9+p

Age Percent
14-19 29
20-24 43
25-34 i6
.35 and older 12

Source: U.S. Census Bureau.
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42, Coimfing Marshmallows In early 2011, there were
media reports about students providing a correction to
the following question posed on boxes of Swiss Miss

Chocolate: On average, how many mini-marshimallows
are in one serving?

342X4+2-3XT—4+47=

The company provided 92 as the answer. What is
the correct calculation provided by the students?

(Source; Swiss Miss Chocolate box.)

Simplify each expression.

43, (—4 - 1)(-3-5) -2

5 2 5

o (393
| 6=~ F(=2p
' =s[-2- (-9)]

Evaluate each expression for a = —1, b= —2, and ¢ = 4,

49, —¢(2a — 5b)

9a + 2b

SL. at+b+ec

Perform the indicated operations.

53, (3¢ — 942+ 6) + (4¢°> — 8¢ +3)
55, By —T)Y{(2y+7)

57, (3k — 5m)?

Perform each division.

59, 30m® — S9m? + 22m + 5
Sm+1

36% — 867 + 126 — 30

1.
6 b*+ 4

Factor as completely as possible.
63, 3(z— 4P +9(z — 4y

65, z2 — 6zk — 16k?

67. 48a® — 12a7b — 90a%h?

69, 49m® — 9n?

71, 6(3r— 1)+ (3r— 1) — 35
73 xy+2x—y—12

44. (6 —9)(—2—T)+ (—4)

w (5-3)-(3)
(—=TH=3) — (- 2)(=5) ,
(22— 2)(~1-6)

48,

50. (a—2)+5b+c

3|b| — 4fe}
ac]

54. 2(3y8 — 9y + 2y) — (5¥° — 4y)
56, (2r + 11s)(4r — 95)
58, (4a — 3b)?

722 4 59r + 12

60. 8r+3

Smd — Tm? + 14

62. m—2

64, 722 -9+ ¢

66, 12+ rp — 42p?

68, om? — 13m—5

70. 169y* — 1

72, 8y® — 1000z°

74, 15mp + 9mg — 10np — Gng

Factor each expression. (These expressions arise in calculus from a technique called the
prodict rule that is used to determine the shape of a curve.)

75. (3x— 4)2 + (x — 5)(2)(3x — 4)(3)

76, (5 — 2x)(3}(7x — 8)2(7) + (Tx — 8P (~2)
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Perform the indicated operations.

B+k - 4 -9 8
7. - 7. e —
7 gk k-1 8 r2 -0 r+3
79 xt+x=2  x*+3x—d 20 27’m3—n3;9:1:2-1-3nrm—t-n2
"k +5x+6 xP4dx+3 C dm-n 9m? — n?
gy . P =362 pPP-Spg—6g o 1,8
©pt - 12pg + 36 pP+2pgt g? T4y 5y
n 3m 3 2
. + L
83 4—m m—4 84 —-dx+3 x2-1
2m
gs, 219 86 Pwea
" 1= (pg)” ' 5
m-—2

Simplify each expression. Write the answer with only positive exponents. Assume all
variables represent positive real numbers.

-2
87. (—%) 88, 37 — 471 89. (52%)(—22%)
90. (8p%¢*)(—2p¢™%) 9L (—6p w*m1?)° 92, (—6xy73z)?
—8yTp2 aS(a? + aVp+ gy
03, 2P o, —_2"(—“—) g5, (PO 6(1)
yp a?*(a'l) (p+aq)
2m -+ n) 12
96. -{%%ﬁ%)}—j_ 07, (T2 (—r8) 98, (a¥h)(a™b )
B, 2 3,5\ 112 15,,12Y-4/3
99, L7 100. (é’;"i) o1, W
R b (pPq6) ¥

102. Simplify the product —m**(8m"2 + 4m™3?). Assume the variable represents a
positive real number.

Simplify. Assume all variables represent positive real numbers.

103. V200 104, V16 105, V1250

16 2 2Ty8
RN Bl . Y i _
106. [ 107~/ 5 108, /=5

V8p2q® + V2p'g

109. V¥V ¥/m 110. ;
5,2
p’q
3 2 6
11, (W2 +4) (V22 - 4¥/2 + 16) 12— — =t
) Vs Vs VR0
13, V18 — 3mV32m + 5Vd 114, —2
73
6 k
115. 116.
1-/2 V-3

Concept Check Correct each INCORRECT statement by changing the right-hand side
of the eguation.

17, x(x*+5)=x*+5 118, —-3*=9




119, (m*P = md

G

Z‘W——_m
ST

123, =273

1
(—2)?
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120. (3x)(3y) = 3xy




