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LESSON 1 The Real Numbers *+ Fundamental Concept Review

1.A
the real ihe counti
numbers  numbers,
N= (123
When we .
‘Whole Numbers
the natural “The number zero together with
The symbol
his st . Zalen, gers.”

for the setof it . Examples

[The st of el mumbers nludes sl memers of e st ofonl umbes s sl menbers

of the et Weus al numbers. Using the

Sl th e i e e o e
NczZcQcR

Every natural number s an ineger. Every integer is a rational number. And every rational number is
areal number

I the chart below, we summarize what we have learned.

REAL NUMBERS

RATIONAL NUMBERS
Bl s vt o e e
03,

using two integers, such as: 4 et
InTeaERs
IngaTioNAL Set of whole numbers and the opposites of
Nuwsies the natural numbers:

,0,1,2,3.
Wrote N
et of natural numbers and the mumber 0

Real

i
using wo integers.such as:
323

3 et

Naturat ox

CoUNTING NuMERS
1234,




Caleulus Lesson 1

" vised ow large a set s relative to
other sets. Rather, dnds of numbers.
information about which sets are subsets of ohers,

the et of

in onder, which we indicate when we drav  rea number i,

en the polmxlm
Has this number as ts coordinate, On the number line above, the numbers £, 1 + V2. and -2
graphed. Below we list the order properties of the real nurmbers.

ORDER PROPERTIES OF THE REAL NUMBERS
Letx,
1. Trichotomy. Exactly one of the following i true

and 2 represent real numbers.

o x>y
2. Transitivity. 1f x < y and y < = then x < 2
3. Addition. If x <y, then ¥ + 2 <y + .

4. Multiplication. 1f = is posiive and x <
negative and x < 3, then 1z > yo

5. Reciproeal. If xand y are posidve and x < ;. then | >

Symbol € means “is an element of.”

FieL Propesties

and z be elements of a field -

1. Closurelaws. x + y € F and xy € F
2. Commutative laws. « + y =y + x and xy = yr
3. Associative laws.

sD=enez and
4 Distributive law. x(y + 3

(o

5. Wently lements, Ther ar o st numbers 0 and |
satsfying 1

6. Tnverses. Each number x has an additive inverse (also called a
negative), . satisfying x + () = 0. Also, each number x

satisfying ¥




18 fundamental concept roview

1.B
fundamental To be a successful calculus student, you must review some fundamental concepts from algebra.
Rather . we work pr i %
concepts
example 1.1 Solve 3
solution.The soluion can be found using six seps: (1) ellmlmle Jeshiten, @ ity b o

example 12 Simplity: (1)
a+

solution

s i 5 Tt and 6 i, e ¢ e v dir equals zero,

)

eliminated parentheses

@ M sme s 22 tiplied by LCM of denominators
® o simplifed
@ reamanged
) fctored
© e= divided
b
& —
1L ]
@ When thereis no quals s, be climinacd. However,thi
g ps: (1) add, iy, (3 3.
and (4 simpify.
u) added
ot
a
@ o simplifed
dve
® T e
s
xd + ) i
@ SO implifed
@ ald + ¢) + md P
® be 4 We (1) add
inthe numeator and denominator and (2)simplify.
avhe
» e s
Ao
ca s br)
2 et mpitiea
® 7 o



Caleulus Lesson 1

4442
32

example 1.3 Simplify:

Solufion We multiply sbo and below by 3 +
simpify.

4+

34242

16+ 1142
32 avan
4 implif = -4, ‘7 =
example 1.4 Simplify: 3‘2 -8
solution  First we rationalize the denominators.
5 OIS OF oW I LW CRP
ETVER 2
iy s e g cocaon i
e 3
s G

example 1.5 & 2 a2

solution (a) First we colleet p.mm.n.ka o Thiswt o he gt
R _ yroteandusu

(®) Werep i Tike bases.

AR _ Sty

example 1.6 Factor: 442 ~ 16a™

solution iten i spection. We
exiract the common factor and inish by factoring a” - 4.
(da*)a? — @)(da™ -4 common factor
40@ 4 D@ -2 facored 0 - 4

example 1.7 Factor: (@) 8a® ~ B (b) m’ + xy*

solution (a) The difference of two cubes F* ~ §* can be factored as (F ~ S)(F? + FS + §2)
s’ - b ) - (e’
(2a - beHda® + 2abe? + ')
(6) The sum of wwo cubes F* + 5° has smilar fctorization
Pl s = SN - B+ )

Therefore:
= 4 ()
= (m + o) - may? + x)
4t & 2l Q
example 1.8 Simplify: () m ® ©@X5T @

solution Recall that N, read "N factorial,” is defined to be the product ofthe ntegers from 1 10 N.
N=N N D) (N=2) 3200




example 1.9 Compare asume a = 01 A. ©

solution Quanties A and B ase equal since a! is another way of wrting . Therefore,the answeris C.

problem set
1

o M NoN-1
-

w-2

W -
2

“The symbol 3 indicates summation.

@ 3=3+34343=

Incompusonproblems hroughot s et he s i A f qanity A is raer, B i quaniy B

.
O  mrit e

B

2

(Z)bl‘

is greater, C

i gty 1 e

I itis cusiomary 1 give

Setl, plublclm\ 413,

inthese early

For ymblems 1-4, the answer is A if quantity A is greater, B
e ifinsuffici

if quantity B is greater, C if

i greater.

1 Compares A 7LR7 B 0830"

2. Giventhat x = . compare: A. 7(2 - 20)
3. Giventhat 4 < x < 9 and 2 < y < 14, compare: A. x

4. Given that ais the average of 3 and 6, compare: A, 3a

5. Solve for

Simplify the expressions in problems 6-13.

'
6 a+

12, eyt

1 sove f1

B 601 - 30
By

Boa+6

.

I




Calculus Lesson 2

Factor the expressions i problems 1419,
Moo d - s a6 15 160 gt 16 @t

ab

moe oy 18, a2 1905 + g

Simplify the expressions in problems 2

2L 71, A
W et

24, i i e Wl S i

25, Find the volume of a right circular cone whose base has an area of 47 square centimeters and
whose height s 4 centimeters.

LESSON 2
2.A

‘more concept
review
example 2.1

solution

example 2.2

solution

example 2.3

More Concept Review * The Graphing Calculator

We conti

i reviewing fundamental conceps.

Find the coordinates of the point halfway between (-4, 7) and (13, 5).
The x-coordinate of the midpoin is the average of the -coordinates, and the y-coordinate of the.
midpoin i the average of the y-coordinates

413

o ) 2 3

Find the distance between (4,3) and (-

1),

i . tih e p. e e e O s 050 ) i i iis i
Fthe Pythagorean theorem. poini 0 be P, and

b p,

B “9) = g3 = P,
2

Sty =e2on 8
“The distance between P, and P, is
Vo — ) 4y =)t = 2= 47 - Y
= Jeor v ew?
=5 = 213
the equation of a form of the equation of

he i tht pases trough (-2, 4 and s sope of



Test Solutions

Test 1
1, (cos?0)(sec B)(an’ B)(csc 6)

= (s’

sin6

The correct choice is C.
P
(19* + ()

(me + my)on's® — tany® + )

The correct choice is B.

LR e
0+1+4+9+16+25
58

6 [Feyi=o
R ]

Solve the second equation for y: y = x ~ 1

Subsitute into the fist equation.
o=

Peo2i1=9

Caleulus, Second Edition

Test1

SU9)48)4T)
T 4320,
= 50(49)2)47) = 100(49)(47) = 100(2303)

8. Conrapositive: I 4 + b # 5, then ab # 4.
Converse: If @ + b = 5, then ab = 4.
Inverse: If ab # 4, then a + b # 5.

12

@

ere are two intersection poins,
(~0.146,-3.916) and (-2.828, -35.960).

(b) The distance between the two points is:

0146 + 2828)7 + (3916 + 35.960)°
= 32156




Answer Key Problem Set4

20. (0 - 2001 + 207 + 4xdY)
e momrm
18, (ab - 2@ + 2abx’y’ + 4x's")
80 § ¢ e y )
19 x2x - Dix +2)
1
B -3 0 10
24, 53w’ = 8.6603m’ 21. 10660
3 b 2oa-b
23, o 2
PROBLEM SET 3 L
1. 1fthe switch is on, then th light i on. u EH? - ci? - 0.9308 6
2. It lightis ot on, thenthe switch is no n.
P
3. theswitch s not o, then thelights no n.
s ot compes e, i o PROBEGHSELY
number
1. 2618034, -0,618034, 0351966, 161503
5 ye2ss
2. 2377203, 3377209, (1273891, 2.273890),
6 x+3+4=0 (0, 1), (16510934, 0.65109341)
'
a L
7 4
8 2431+ VELE - B - B) 4 0
3
w0
9. ¥-12x-2-
-1 s 3B,
D
10, -1,026794919, 37320508
V2
1 (1292402, 2292400, 03979507, -06027049),  * 47T
(38951065,
(38951065, 28951065) s ewo
ack
12. 8. sin'@

Tk, + bRR, ~ be

9. 1F a function s one-to-one, then it is not both
B2 increasing and decreasing.
Lo, 0. Congpnae 1 v Wi 408 v i, Wi
2 You did nothit your thumb with a hammer.
15,y Converse: If your thumb hurts, then you hit your
=y thumb with 2 harumer.
i s i O 360 o i ¢
- 3 hammer, then your thumb does not h

2 Caleutus, Second Edition
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