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2-1 Sgldy Guide and Intervention

Power and Radical Functions

Power Functions A power function is any function of the form fx) = ax™ where @ and n are nonzero constant real

1
numbers. For example, f{x) = 2x2, fix) = x2, or f{x) = v/x are power functions.

Example: Graph and analyze f{x) = §x3. Describe the doma'in, range, intercepts, end behavior, continuity, and

where the function is increasing or decreasing.

Evaluate the function for several x-values in its domain. Then use a smooth curve to connect each of these points to

complete the graph.
— AVl
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Domain: (o0, o) Range: (—0, ) NN ‘/,4 I
Intercept: 0 %
End behavior: lim Ax)=-—0and lim fx) = T "TS
X — —0 X — 00

Continuity: continuous for all real numbers Increasing: (—oo, o)

Exercises

Graph and analyze each function. Describe the domain, range, intercepts, end behavior, continuity, and where the
function is increasing or decreasing.

(
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Chapter 2 A}Ml’tﬁ : ( e 05 5 &‘M : (oo, OBU (Q"%I}ncoe Precalculus




NAME DATE PERIOD / 6 .
2-1 Study Guide and Intervention coniied '\?¢°

Power and Radical Functions o\* |
Radical Functions and Equations A radical function is a function that has at least one radical expression containing 0@5

the independent variable. For example, Ax) = 2Vx¥ is a radical function.

A radical equation is an equation in

which the variable is in the radicand. To solve a radical equation, isolate the radical

expression. Then raise each side of the equation to the power of the index of the radical. Then check for extraneous
solutions. These are solutions that do not satisfy the original equation.

Example: Solve 3=/ —2x+ 1-1.

Step 1

i

]

x2-2c+1
x2-2x-63
=(@=-9Ux+7)
x—9=00rx+7=0
x=9

3
4
64
0
0

Step 2
Check both solutions.

Vx¥ =2x + 1-1.
Vi —2x + 1

x==7

V@ —=2x + 1-1.

(VS V3

V6a-1
2. |
3

. b

W W W
il

Al

2J0@)2 -29+1-1

Original equation
\solate the radical.

Cube each side.
Subtract 64 from each side.
Factor.

Zero Product Property

V¥ =2x + 1-1.
2 Y= - 2(-7)+ 1-1
Véd-1

(93]
fl

(| IS 124
(%] 'S

|

—

W oW W W
<.

Both solutions check. so the solutions are =7 and 9.

Exercises
Solve each equation.
LVx2 —1-6=4

({l x>-1 65} (@
1=8

3

‘.—

X,?:rgr
X= =3
3.4;=21 +“56 -Xx
(dy-z2134ySo-x
Hox*- Wfx + 44l ~° Skb-x
o x>~ 16 Fx+38 =0

i
dbyg -
- oy TET-HCLAHD)

2.@61 = 3\:@— 15 + 710z
on-3: -ISt3¥In
Nz iy :

4.Y40 -4x+;s=17
; o at
L\("'O'“HH(Z\
Yo-4x- 32
Y=

X =2

X 2)
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2-2 Study Guide and Intervention

Polynomial Functions

Graph Polynomial Functions A polynomial function of degree n is a function of the form

SX) = anX™ + an o X" L+ apx? + agx + ay,

where 7 is a nonnegative integer and a, a,, a,, «+olp — 1, Ay are real numbers with a,, # 0. Maxima and minima are
located at turning points. A polynomial function of degree » has at most » distinct real zeros and at most 7 — | turning

points.

Example 1: Graph f{x) = 2x* — 3x? — 1. Describe the end behavior of the graph of the polynomial function using

limits. Explain your reasoning using the leading term test.

The degree is 4 and the leading coefficient is 2. Because the WY
degree is even and the leading coefficient is positive, T T 1
hmx—»—oo f(x) = oo and limx_m, f(x) = 09, 4
-8 |4 4 | 8x
-4
:
-8

Example 2: State the number of possible real zeros and turning points of f{x) = x3 + 2x% — x — 2. Then determine

all of the real zeros by factoring.

The degree is 3, so fhas at most 3 distinct real zeros and at most 3 — 1 or 2 turning points. To find the real zeros, solve the

related equation f{x) = 0 by factoring.

—

x3+2x%2—x-2=90
x}(x+2) = 1(x+2)=0
(2= 1D)(x+2)=0
G+ DE—Dx+2)=0

Set f(x) equal to 0.
Group the terms and find the GCF.
|
Regroup using the Distributive Property.

Factor completely.

So, fhas three distinct real zeros, x =—1,x =1, and x = — 2. The graph has two turning points.

Exercises

1. Graph the function fx) = —3x5 + 2x2 — 1. Describe the end behavior of the
graph of the polynomial function using limits. Explain your reasoning using

the leading term test.
hm Pix) = o0
K- =R

lim Bx) = - o
X P

2. State the number of possible real zeros and turning points of
Ax)=x* =4x> + 5x? — 4x + 4. Then determine all of the real zeros by factoring.

/possible zeoes - H
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2-2 Study Guide and Intervention (contined
Polynomial Functions

2-5

| data by first
Model Real-World Data with Polynomial Functions You can use a graphing calculator to mode

creating a scatter plot.

: able.
Example: An oil tanker collides with another ship and starts leaking oil at the rate shown in the t

Write a polynomial function to model the set of data.

Time (h) T T 21731 415 6] 7] 809
Flow rate (100s of LJh) | 18.0 | 2056 | 21.3 | 21.1 | 199 | 178 | 159 | 11.3 | 76 37 |

a. Create a scatter plot of the data and determine the type of polynomial
function that could be used to represent the data.
Enter the data using the list feature. Let L1 be time and L2 flow rate. g
The curve resembles a parabola, so a quadratic function can model the data.

[0, 117 scl: 1 by [O. 20] scl: 1
b. Write a polynomial function to model the data set. Round each coefficient to the nearest thousandth. State the

correlation coefficient.
Use the QUADRESG tool in the STAT menu to obtain fx) = — 0.409x2 + 2.762x + 16.267.
The correlation coefficient is about 0.99.

c. Use the model to estimate the flow rate in 10.5 hours.
Graph the unrounded regression as Y1. Press [CALC], choose VALUE and enter 10.5 for x.
Since y = 0.17, the flow rate will be about 17 L/h.

d. Use the model to determine the approximate time the flow rate was 1000 liters per hour.
Graph the line y=10. Press |_2nd |[CALC], choose intersect, and choose each graph.
The intersection occurs when x = 8.5, so the time was about 8.5 hours.

Exercise

The farther a planet is from the Sun, the longer it takes to complete an orbit. Use a graphing calculator to write a
gcolznomial function to model the set of data. Round each coefficient to the nearest thousandth. State the

correlation coefticient.

Distance (AU) 039 | 0.72 1 149 | 519 | 951 | 191 30 | 393
Period {days) 88 | 225 | 365 | 687 | 4344 | 10,775 | 30,681 | 60,267 | 90583

1 - qwﬂimﬁﬁ W

, qu 2 éf} er =5 'c{qq? ¢ corelahion (%}%lgs’szo“\

ﬂ_f_,,p IY 34 968 96 2.084x - 490,04 g
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2-5 Study Guide and Intervention

Rational Functions

Graphs of Ratlonal Functions Asymptotes are lines that a graph approaches.
For fix) o S b( ) » Where a(x) and b(x) have no common factors other than one, and n is the degree of a(x) and m is the
degree of b(x):

* Vertical asymptotes: May occur at the real zeros of h(x).

*» Horizontal asymptotes:
- If n <m , the asymptote is y = 0.
- If n = m, the asymptote is y = ¢, where c is the ratio of the leading coefficients of the numerator and denominator.
- If n> m, there is no horizontal asymptote.

r(x)

* Oblique asymptotes: If n = m + 1, the equation is the quotient polynomial g(x) of Ax), or == 5 (x) =q(x) + ok

* x-intercepts, if any, occur at the real zeros of a(x). The y-intercept, if it exists, is the value of fwhen x = 0.

Example: Determine any asymptotes and intercepts for f{x) = %:—31 Then graph the function and state its domain.

ﬁ
o !
}
i

Vertical asymptotes: The zero of the denominator is —3. The y f

vertical asymptote is x = 3.

Horizontal asymptotes: The degree of the numerator equals the
degree of the denominator, so the horizontal
asymptote is y = 2.

¥
| N
ES ‘
i o Bl by =
P

™
-
oo
>

E-N

Intercepts: To find x-intercepts, find the zeros of the numerator
by solving 2x — 1 = 0. So, the x-intercept is % To find the

|

{

|

S
oo

y-intercept, substitute 0 for x. The y-intercept is — %

Graph the asymptotes and intercepts. Find and plot points in each interval.
D={x|x#-3,x €R}

Exercise

Determine any asymptotes and intercepts for f{x) = == 16” \ IR
Then graph the function and state its domain.

VA x=2
HA: nont
\{’H’\k s (Ojt ] ';3

plomain - X#2,%eR LTy

!
[
i
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2-5 Study Guide and Intervention (oninued
Rational Functions

v
()
1
o

Nonli

rm in the equaﬁOﬂ by

Rational Equations Rational equations involving fractions can be solved by multiplyin each te .
q q - D i o a rational equation

the least common denominator (LCD) of all the terms of the equation. Always check your solutions t
as some may be extraneous.

Example: Solve each equation.
a.x-—=11
x-4

x— x—f:‘: =11 Original equation
x(x—4)- £—4 x-4=11(x—-4) Multiply each term by the LCD, x — 4.
x2-4x-8=11x-44 Distributive Property
x2-15x+36=0 Simplify.
x-12)x-3)=0 Factor.
x=12o0r3 Zero Product Property

x+1 5x 3 8
& —_—
b 3(x-2) 6 x-2
x+1 5x L
3x-2) 6 x-2 Original equatio

6(x —2) ;%] =6(x—2) (5?" + ﬁ) Multiply each side by the LCD, 6(x — 2).
2(x+ 1)=(x—2)(5x) + 6(1) Multiply.
2x+2=5x*-10x+6 Simplify.
562 -12x+4=0 Write in standard form.
(5x-2)x-2)=0 Factor.
5-2=0 x-2=0 Zero Product Property
x=2 x=2 Simplify.

. . . . 2
Since x cannot equal 2 because a zero denominator results, the only solution is <.

Exercises
Solve each gquation. b b3 2 =
; -2\ = . #b-9=0
frr 280 L eyx-2)i0 2.5 meg=10  (X#SXX-3) 004 30w b I
o (X-SHW p= b-3 b, b-3-b
(105 TxeB xe2| e e [x=-5x=3] & b3 @o+q)b -1) =0
/ = = C —_— B} 7 e e e b ”MM,
%7'?)(4,,0:0 — lvg‘_m'l__zm “”:)P?Jb'Q-'zl)l \b:—i b,’\'.
» d Wy 0:m1¥1m"§ ?b-q:—zb oz
Yy-1) O”X_ (x21 X1-%) "\(@3\ X+ b
’4/,(,&1 3 7. =% sk 5 x+3 7x‘!;¢=3_3_.x(xa?) " 60 60 X . y(x+3).
12X ol agd” x 3k 4 x () a3 X X3¢ Tx(x+3)
(Y (%) v WX oxaq) + 28% T 23x 6y X
’b(Zx—z—x"*x\»?(xz—‘) c (XX Gytiray e 23xtHedx (X 1FD-LOX 2 X 33X
uw-v)»?xiq c-U(-xTrx+7) 3 Tadxa3l s L3x T LA 19y =X T 43X
S e ay*-3:=4Yx*-Ux-§ x-S x * 3L =0 0=x¥43x 10
. 3. ) x-S X ¥ 36 =2
~3x% ‘fc”'(:’,,' s _ l-{)(’ yx- 8§ C’TZB q 2 8 Glencoe Precalculus
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2-6 Study Guide and Intervention

Nonlinear Inequalities

Polynomial Ir!equalities Real zeros divide the x-axis into intervals for which the value of fx) is positive (above the
x-axis) or negative @elow the x-axis). A sign chart shows these real zeros and the sign of f{x) in that interval as either
positive (+) or negative (-).

Example: Solve each inequality.
a.x*3x-15>3

x2-3x-15>3 Original inequality
x2-3x-18>0 Subtract 3 from each side of the inequality.
x+3)(x—-6)>0 Factor.

Letfix)=(x+3)(x-6).
f(x) has real zeros at x = -3 and x = 6.

Create a sign chart using these real zeros. Substitute f(X) = (x + 3)(x — 6)

any number from each interval for x in the factored

function rule. Write the sign of each factor and the L Il

sign of the product of the factors. S A N .0 t B
+)  _3 (-) 6 (+) X

I

Because we are solving for when x2 —3x —18 > 0, we
choose the intervals for which the product is positive.
The solution is (—0, —3) or (6, ) .

b.x2 +2x+2<0
The related function has no real zeros. The graph is
always above the x-axis so the values of fx) are \.,/
always positive. Because we are solving for when the
values are negative, the equation has no real solution.

‘ Exercises T\"”ﬂj l
i Solve each inequality. 1(;&) D (-1, 7-\/

[-10, 10] scl: 1 by [—10, 10] scl: 1

Lx3—3x-2<0 2. %2+ 2x+1>0 e Yol \\
-7y - . i s _.' __! ~
2}V o -3 -1 (X-1 K% 2x+ <O (X‘H O(.I.‘\)O B, v / )
Wz 4 2 EDxeXx+) <o ) \‘.@,_,_H _A\_/
T oz w{) )
3. x3+ 6x2 + 55> 128 | 4.3x2+x<2
Xrox 4 Sx -12>0 Ixtex-240
e s - GenxBIxszy>o Ge-2%x +1 V<0
' o3 12 -+ 4IXHID> 6 N
12 % @ (')1%3 ,
Chapter 2 » 732 7 Glencoe Precalculus
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2-6 Study Guide and Intervention contied
Nonlinear Inequalities

. , 2 y . P i | zeros.
Rational Inequalities A rational inequality can change signs at its points of discontinuity as well as its rea

You must include the zetos of both the numerator and denominator in your sign chart.

2 1
Exzample; Solve T i 0.
- & — 0 Original inequality
2X+24+X~4
D& Use the LCD, (x - 4) (x=1) , to combine the fractions.

3x -2
G- @D Simplify.

= N 2 H =

Let Ax) = -(x—ij)(Ter—l) . The zeros and undefined points are the zeros of the numerator, x ==, and denominator, x = 4 and
x = —1. Create a sign chart using these numbers. Test x-values in each interval.

Test X = =5, Test x = 0. Testx =1. Test x = 10,
= =) ) ()
(o)) undef. (Tjiy) 2ero (i) undel (i)

= 5 @ ) 4 B X

wiro 4+

The solutions are the intervals for which the final sign is positive: (-1, g) or (4, ©).

= 1 |
Exercises \'““,,;1 F
Solve each inequality. @ 1z, 0)

|z g ‘*ﬁ:ﬁ»—_’
BALIKIE
|

Ix-2 *‘ |
SX-) ( .
e —20 . ——
3%~ % P .ﬂ[}* 2 \S . ,
(\(-@;E\v(‘i’,oﬂ )
w: (*. O) - La
bLl‘_! tys -% Glencoe Pz‘ece}]cu!us

£
r
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12-1 Study Guide and Intervention
Estimating Limits Graphically

Estimate Limits at Fixed Values

Left-Hand Limit Right-Hand Limit
If the value of f(x) approaches a unique number L; as x If the value of f (x) approaches a unique number L, as x
approaches c from the left, then lim, _ - f(x) = L;. approaches c from the right, then lim, _, + f(x) = L,.

Existence of a Limit at a Point
The limit of a function f (x) as x approaches c exists if and only if both one-sided limits exist and are equal. That is, if
lim, - f(x) =lim,_ + f(x) =L, then lim,, . f(x) = L.

Example: Estimate each one-sided or two-sided limit, if it exists. y
lim,_,-[x], lim_,[x], and  lim,_,[x] 1 e

+ =0

+ oo
The graph of f{x) = [x] suggests that TS i P
lim,_,-[x] =1 and  lim,_;[x] =2 = .:Qrbr e

'—0 -
Because the left- and right-hand limits off(x) as x approaches 2 ._o._o 1
are not the same, lim__ ,[x] does not exist. o —

Exercises
Estimate each one-sided or two-sided limit, if it exists.

,\ (D) o
L lim, o I3 2. lim, _ _,- Ixz_ = oO/% |y 3. lim,__zx2+ 3x-10 7 7
X X\j !W/ T2 x—Z
g J | 3L
= ; :
-y |=3 i -2 lund.
o |ud.
p |3 |
2 3 f
|
2 L " K x2+27 _ ' " S
4.lim,_,(1 - coSZx)@ S. hmﬁg—;z_—‘ = 6. hmb_zﬁ )
- i
’—CDS 2(0) CUSCO)’ | : :
z R . ! i
[- (1) bt |‘ — T
R —_—
O ' ;
( i
5 Glencoe Precalculus
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12-1 StUdy Guide and Intervention (continued)
Estimating Limits Graphically

E
P
T

Estimate Limits at Infinity

« If the value of /(x) approaches a unique number Ly as x increases, then llim,_,, f(x) = L1

« If the value of fix) approaches a unique number L as x decreases, then lim,_, _, f(x) = Lz

Estimate llim, . . —— L = if it exists.

Analyze Graphically The graph of f(x) = — suggests that lim, ,, — —5= 0.

As x increases, the height of the graph gets closer to 0. The limit indicates a horizontal asymptote at y = 0.
Support Numerically Make a table of values, choosing x-values that grow increasingly large.

x approaches infinity

10 100 1000 10,000 | 100,000 i
0.08 0.01 0.01 0.0001 | 0.00001 1 T
fW=a T
The pattern of outputs suggests that as x grows increasingly larger, N Jo" "
7(x) approaches 0. This supports our graphical analysis +
Exercises k2
Estimate each limit, if it exists.
1 “3x+1 _ 1
7 pgBme LT3 aiml 5 =0

: 2x35 - : X .o - i x -
4'hmi‘“3x3+2x O 5.lim,_.(e*sin2xm) = M\\E 6.lim,__.(2* + x) O i

X(SX 1}7.) \ . T 0
x o o 5 9 - (- -w—;;
Lj N Pen()dl( f\lh(‘/}\u\(\ X// -M lu.* Y= ‘SIU
_.f::” o/ J Y — -3 “?* 3--23
i -2 '\1‘; 7= _lz
\ | 4 lgeers L
\ . . 2
7. lim, . (x sinx) 'DNE— Jdim,__, cos2xm = DN E

Aodu pé NocMC R)f\ chon
Mo

fwi/\d v

J Glencoe Precalculus
Chapter 12
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| 12-2 Study Guide and Intervention

e e
o

Evaluating Limits Algebraically

Compute Limits at a Point
Example 1: Use direct substitution, if possible, to evaluate lim,_, _,(—2x* + 3x3 — 5x + 3).
Since this is the limit of a polynomial function, we can apply the method of direct substitution to find the limit.

lim, _, _p(—2x* + 3x3 — 5x + 3) =—2(=2)* + 3(—2)3 - 5(=2) + 3
=-32-24+10+3,0r—43

2 _
Example 2: Use factoring to evaluate lim, _, , 5—%
. x2-9x+20 _ .. (x-5)(x—4)
lim, _, 4 = lim, , 4 T Factor.
= i 442 — 5 Divide out the common factor and simplify.
=4-5,0or-1 Apply direct substitution and simplify.

Example 3: Use rationalizing to evaluate lim, _, 1, &_——1: .

or — . Rationalize the numerator of the fraction before factoring and dividing

: _ . 16
By direct substitution, you obtain ‘1/6—

common factors

4 4 ) .
lim, 16,15 - i — = lim, ., 7y Ll = ﬁ: s Multiply the numerator and denominator by vx + 4, the conjugate of vx — 4.
-16
=lim, ,1g————— Simplify.
- (x - 16)( Vx +4)
A -*—16
7 =limy 17— Divide out th :
/ g D ivide out the common factor.
/ _ g 1 o
/ =1limy 14 oy Simplify.
f 1 1 : - :
= i org Apply direct substitution and simplify.
Exercises

L
If\OLQ. -2¥3=>5

-

Evaluate each limit.

e~ (x + TS

L lim, _, 3(2x* — 5x) ,i 3 ) 2. llmx-,s\/x3—— 3. limxﬂ-sz Toru &é\\}
2(3)%-§(3) 5 -y

V=15
Y : (s 121 =
. " i ’
R Slimey (G +2) -2 6.lim,_y(~x2+5¢-1 £ 5 )

X ’ l d/// \\J/
(ST +0) e ke (-@Y+$(2) =1)
e _q:" ' (-4 Hlo -1
& 1 S Glencoe Precalculus
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12-2 Study Guide and Intervention conined
Evaluating Limits Algebraically

;-
Compute Limits at Infinity

For any positive integer n,
o lim, o x™ = .

o lim, , _.x™ == if nis even.

* lim, _, _o x™ = = if n is odd.

Let p be a polynomial function

p(X) = apx™+ ...+ a X+ ag.
Then lim, _, « p(x) = lim, , « ayx™

and lim, , _. p(x) = lim, , _w a,x™.

For any positive integer n,
limx - 400 'xl—n = 0

Example : Evaluate each limit.

a. lim, _, _(x° — 6x+ 1)
limy o, (x5 — 6x + 1) =lim, , _g, X° Limits of Polynomials at Infinity

=—00 Limits of Power Functions at Infinity

b. lim, _, (2x* + 5x%)

lim, _, o (2x* + 5x2) =lim, _, o 2x*

Limits of Polynomials at Infinity
=21limy  » Kt Scalar Multiple Property

=2-0=00 Limits of Power Functions at Infinity

Exercises
Evaluate each limit.

3. lim ex-1 b
TTEo 90647 T 10

Gl

Llim,, _,(-2x3+5%) * QO 2. limx—voo:—z - O

“ites

sx*4+2x3-1 —
22 =200
2x3 +x2-1

(no HAY ]
{

. 6x2 — 2x
4.1imy o0t = ()

(HA)

5. lim, ., » 6.lim, , _,(3x3+5x—1) = — D

12 Glencoe Precalculus
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