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Apizzeria sells a rectangular pizza 10" by 12" for the same price as its large round pizza

(12" diameter). If both pizzas are of the same thickness, which option gives the most " %
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Find all real numbers x for whlch 2x%= —3x +2X. )
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Polya’s Four Problem Solving Steps
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The engmeers at an auto manufacturer pay students $0.10 per mile plus $20 per day to
road test their new vehicles.

(a) How much did the auto manufacturer pay Dennis to drive 200 miles in one day?
(b) Erma earned $30, test—driving anew car inone day. How far did she drive?
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Engmeers have a tank that contains 50 gallons of water. They let in 10 gallons of water per
minuté, Answer each question. s
[a) How many gallons of water will be in the tank after 12 minutes?
(b) How many minutes will it take for the tank to contain 85 gallons in all?
(¢} How many minutes will it take for the tank to contain 700 gallons in all?
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Example - Grapher Failure

Solving graphlcaﬂy find all real solutions to the following equations. Watch.outforhidden . - . .. =
behavior. Confirm your results algebraically. o= S
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(c) A(x) = x 2, where A(x) is the area of a square with sides of length X, :
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Find the range of the functions:

D0 L 10

» Continuous Function Y H

W (5{\&()\\ C{o&S&\J\' L ff‘” "

» Discontinuous Function ' .
. . W ;
. & % m \&(S Continuous atallx - Removable giscontinuity

| | ) H‘—‘_‘“‘\ (r L
: \/ \ =7
Removable dikcontinuity

Jump discontinuity Infinite discontinaity

i1 1.t 1 L1t
S—4-2-2-1,] 123 55

(A1

-
T
LA

Constant \\.‘ \ Increasing on [2, =)
[ncreasing Decicasing ' 3

hd
t 1t . 1113 . I I . -2~
543 1401 23 45 -S54 -3-2-1 12343 54321, I 2 F 4 5 ) —A
- -2 r N R
-2 -2 =y k Precreasing on (+~=0, —2]
3 -3 ToTE Constanton [-2.2] -




)

Examples eee s EEC v T2

For eath function, tell the intervals on which it is increasing and the intervals on which it - =775 -7F &

is decreasing. ~ O
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Determine whether the function is bounded above, bounded below, or bounded on its T r
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» Local Maxinium, Local Minimum, I@Etlve Extremw / \
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Decide whethe\r fx) ) & xt—7x% + 6x has any local_ma_xuna or’local i minima, If so find
each and the value of X At which oeciirs. L} Sl ;\\
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Tell whether each of the following functions is odd, even, or nelther Sup
and conﬁrm  algebraically,
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1.3 Twelve Basic Functions .‘f
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1. Identity Function/L,wL/ / 7. Exponential Functlon V& J#«)L
2. Squaring Function » 8. Sine Functlon 0,0
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Graph the function y = (x - 3)%. Then answer the following questions:

(a) On what interval is the fu(gtlon increasing? On what interval is it decreasing? RNV

(-0, > 1 @E

(b) Is the function odd EY\SIE or neither? \GH\Q( T . ‘ \

(¢) Does the function have any extrema? \] _e% y = ?)

(d) How does the graph relate to the graph of the basic function y = x2?

q= x*
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Using basm functions from this section, construct a piecewise definition for the function
whose graph is shown [s your function continuous?
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w 1.4 qulding Functions from Functions

Let fand ghe two functions with intersecting domains.
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o Pra () PN G)

Product ép
Quotient 8 -
9

x= %% OLSSUMe. 3({)#@

- ATAE e (TR

e e 1 |D )
R S LT O S AL T —
bt R e o T o BRI

Example
Findformulas-fer the functions f+g, f - g, and fg. Gjve the domain of each.
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Let flx) = 2% and g(x) = VX. Find { fo g)(x) and {g ¢ f)(x) and verify that the functions
fegandg o fare not the same. Then find the domain of the compositions.
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For each function A, find functlonsfandg such that h(%) = flg(x)).
(a) h{x) = 2(x = 5 5)¢+2(x-5)

§00) Doedx glx)= x-S~
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Find two functlons deﬁned implicitly by the given relation: x*+y2=25 CiYC\
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Find two functions defined implicitly by the given relation: x + |y|=1, @
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Describe the graph of the relation dx? s dxy +y- = 4 .
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1.5 Pai‘ametric Relations

Con31der the set of all ordered pairs (x, y) defined by the equatlons

x=t-1 .
y=t*-1

where t is any real number.
{a) Fmd the points determined by t = -3,-2,-1,0, 1, 2, and 3

. X=CR O
Y=sin@

) X=t-U | u=t% \
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(b) Fif% an Wp betweed xand y. ISy a functlon Efx?f”_

: Y=t
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{c) Graph the relation in the,(x, ) plane.
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You can change your calculator to parametric mode!
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Consider the set of all ordered pairs (x, y) defined by the equations x=t*+2t and y=t + 1
._——v—-—_-——-___—'
where t is any real number,

a) Use a graphing calculator to find the points determined byt=-3,-2,-1,0,1,2,3
. b} Usea graphing calculator to graph the relations in the (x v) plane.
¢) Isya function of x?7 . _7
d) Find an algebraic relationship between x and y.
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Find the equation for f if f(x) =
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Let (1 be the curve defined by y1 = f{x] = XS =%, Find equations for the followmg nonrlgld
transformations of C1: -
(a) €2 is a vertical stretch of C1 by a factor of 2.
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(Day 2] - Combining Tfansformations

Example ’L

{(a) The graph of_\»d x2 undergoes the following transformatlons in order. Find the
equation of the graph that results, '
» a horizontal shift 3 units to the left
» a yertical stretch by a factor of 2

+ a vertical translation 4 units down.

graph that results,

Example

The graph of y = f{x} is shown in Figure 1.20, Determine the graph of the composite
function y = 2f{x - 1) - 2 by showing the effect of a sequence of transformations on the

graphofy=fx}. e I




Figure 1.20 The graph of the

functicn v = fix) in Altemate
Example 7. :

In Exercises 13—18, the graph

{b) Apply the transformations 73

13. 2 horizontal shift 2 units to the right
a vertical shrink by a factor of 1/2
a vertical transiation 2 units up,

14. a horizontal shift 1 unit to the right

a vertical stretch by a factor of 3
a vertical translation 1 unit down.

13. no horizontal shift .
a horlzontai stfetch by a factor of 2 -
) a vemcal translation 3 units up. .

{a)

mg(ﬁf)?-*

Ab) o

fv=x uergoes the followmetransfon‘natlons in order, (a) Fmd the equation of the graph that results, ‘

16, a horizontal shift 3 units o the left’
ne horizontal or vertical stretch or shrink
a vertical transiation | unil down.

17. a herizontal shift 4 units fo the ricrht .
a vertical stretch by a factor.of 3 B

. averlical translation 4 units up.

18, a horizontal shift 2 units to the [eft
& horizontal shrink by a factor of 1/4
a vertical translation 3 units down.

g= (x+3)-|




1.7 Moaeting with Fu’hctions

Recall: We can represent functions with formulas, graphs, tables, and verbal descriptions.

FORMULAS

Exa g.le
Arightcircular cylinder has helght 8 inches. Write the volume V of the cylinder as a
functlon of its base V‘

(a) radius .
(b) diameter

(c) c1rcumference ‘

Try It B -

Write a formula for 'ﬁie situation using known files. @a—) :
a) A right rectangular prism has height 10 cm. Its base Isasquare. Write functions for

the volume Vih terms of the length s of a side of the base and in terms of the
perimeter

b) Arectangle has length 4 and width w. Write functions for the'area 4 in terms of;
= length and width and in terms of the perimeter

pj :- 8 ""‘QUK.) W
GRAPHS 3 3 L) Y

Example Z
A small satellite dish is packaged with a cardboard cylinder for protection. The parabolic

dish is 16 in. in diameter and 4 in. deep, and the diameter of the cardboard cylinder is

8in, How tall must the cylinder be to fit in the mldc}\lte of ttohe dish and be flush with the
S f
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Grain is leaking through a hole in a storage bin at a constant rate ofr,Sﬁ cubic inches per
minufe, The grain forms a cone-shaped pile on the ground below. As it grows, the height
of the cone always remains equal to its radius. If the cone is one foot tall now, how tall
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Construct a function to predict the housmg CPI for | Year Housing CPI
the years 2008- 20._15 | 1990 ¥z O 1285
1995 =3 1485
2000, 1O 169.6
2002. - . 37 |1803
. o 2003 Y 184.8
) | ) | 2004 W | 1895
2005 1{ 195.7
2006 [ 203.2
2007 (T | 2096 - /
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