P:(X,y; ',

P: (cos @, sin O) undefined -

i 71: i S ] i &
iy " ‘ 36@6 2w (1 g)

undefined - |




arprecalc | 1.5B Even and Odd Polynomials 1.5B Notes

Write your guestions
B and thoughts herel

I [Ey e 3 functions are symmetrical over the N\ ~ & %y S . The following graphs
are examples. !
y ¥ y

AN \\,/ e

Od o functions are symmetrical over the _ © © | %J (g Q) The following graphs

are examples.
¥ y

ﬂn EVEN Function... y~a %S P y T \
ﬁ 4

e is graphically symmetric over the line x = 0.

- N
e analytically has the property 'F(-— X) — 'Pf X/) 9

\ —— J

You can prove that a function is even by substituting in —x and see if you get the SG, mP__ original
function.
1. Show analytically that f(x) = x® — 4x? is an even function.

Fe-x) = Cﬂx)b— Hc-ﬂa
= 0. gu* Sqme as orig/val
Fr-2) = £ L
EvEN




Write your questions -

- and thoughts herel

]
é,-;;

{1=Q) —» (-'J :')

\ i

e is graphically symmetric over the point (0,0).

e analytically has the property L \

F=») =~ Fexy

. M

] ¥

You can prove that a function is odd by substituting in —x and see if you get the M of the
original function.

2. Show analytically that f(x) = —2x® + 5x is an odd function.
Fo-xy > - a(--303+ 5020
X Pa>— S«

Fe- ) = — N

3. Show analytically if f(x) = 6x* — 2x is even, odd, or neither.
X
£-x0= 6= %) -2C»)
2 G 35 Neihhel

—

O ™D

Shortcut for simple polynomial form

Let p be a polynomial of the form] p(x) = a,x",Jwhere n = 1 and a,, # 0.

e Ifniseven, then p is an even function. S mP’ <, O¥ e ’*’Qf i
e Ifnisodd, then p is an odd function. pe ‘YNO mial 'FVNC*;O ~S
J

If you see one of these in the practice, you can just state that it is an odd or even function without having
to go through all the analytical work!

| State if the following functions are odd or even. |

4. f(x) = —10x3 5. f(x) = 7x* 6. f(x) =—3x°
3
Fens ol |Fenys2Cn’ | Fed =-30°
3
= oA = 47 = -3x%
2 an EVEN EVEN

Sy

_(2-8.5) 3 C-9,8.5)

| . T . "6\7 o))
An ODD Function... op | g PN ] y



1.5B Even and Odd Polynomials

AP Precalculus

1.5B Practice

| State whether the following graphs represent functions that are even, odd, or neither. |
1. 2. 3.
vl y
A\ A
EvenN | \
Neither
4. 5 6.
vl 1
1 EvenN
°DD Neitheo

| State if the following functions are even, odd, or neither.

ehoon I

7. f(x)=x3+x
=
‘P(-w) = G2) +C-x)

USiwa o}
8. g(x) = x*+ 3x? -

(- X)) (- u.BH +3(‘-=13°z

Vo, "h(x) = —7x
()

S Al - = x143x% s i 5
oOPD Eve N Evew
10. w(t) =8t>+2t 11. aw)=1-w—w3 12. f(x) =2x10 + 56 —7x%2 -2
S = 3
w (=) = 8G-2)43(~4) | a-w)= | = (-W)=(w) - S
~ -.2r5_ at — 1 4+WAHw? £e-x) = AER + 3D <FH )
~
ODP Neidher = 2404 x%=3 823
EveN
13. h(t) = 4¢° 14, glx)=x*2+x-3 15. b(x) = —4x" +x3 —x 2
h(-2) = YC-1) HEO= (AP 4 (=) —3 PEAS =900 4 6a) = L)
= -~} =~ 8- %x ~3 "—7-"1’)'.:’.-3(3-%1
O ©D Nerthee R



16. Is f(x) = 7x® — x* + 5 even, odd, or neither
G “
F-N)TIEGN - 1+ 5
= -?—:;g(o—- ;\H * 5

Eve N

1.5B Even and Odd Polynomials 1.5B Test Prep

17. Certain values of g(x) are given in the table below. Given that g(x) is odd, fill in the missing values of the table.

x g(x)
5 | 105 C3,0—= (=3,-y)
7 1-23.9 Db
—38.5
—7 | 225
5 |~10.9
38.5

18. Given that h(x) is continuous on —5 < x < 5 and odd, draw the graph h(x) from —5 < x < 0.

P b
% 18

|
~
|
=)
I
h
|
W
|
8]
|
[}
w
wn
o))
F




APPrecalc | 2.12 Logarithmic Function Manipulation A\ [e) -5
T
s perties of Logarithmic Functions
Property ....but also
Product Property —
logy(xy) = logyx + logyy Vg I“Y - Gy
log ¥ =Ilg3" tlugx
) In (37)—16\)2 =) %Y"}
Quotient Property. | log, (;) -?logbx—logby ‘
oy (ialclgax—% 10
10
Power Property. logpx® =k - logyx 10¢/N ()/2) - )N (y 2)
e~
g 364) = dJog X
Expanding and Condensing
W
| If.a\)log(t}xzy) c)a.ﬂogzx +-log,(y + 1) )
| loqH +1dg 2+ logy log X" + log | (yhys
oo 4+ 2 <o + 1
X o 05)/ 1033"(3(&“’(7"“))
S b) log("m) d) zzag3(ab2);3®+lz@
3 foo v log (b = ton &7 % log T
'03(*\5) —~ log ¥ 3 332 3 %3
a& .
S igGers] = 2 oy oy, 26> I
3 3 _ Change of Base Formula 3 c -
Joo, (3L1S) log, | LN |
* — - kg 7 logyx =7, s
N/
\L log,12
Carmman 199 oo X Notural o
base 19 2 39 Jog o
103’*{
| *Dirtylittlesecreé' < ol Al FO%BQ se. ( ewter

log ()



~ Write your questlions
E and thaughts heref

‘EV'

& Expand the function: f(x) = log,(4x) =
)

105@]? BN N
3%= 9

BJL‘:: 32_

What happens to the graph?

vertical shift up

Expand the function:f(x) = In(x — 4)? = Q[ fj_.._ ;.,)

K\
lag H = X%
Logarithmic Function Manipulation Graphically
N 4+ log_ X

(J
+
a
(§e)
4
%

‘What happens to the graph?

hoti& . shi % Mgb‘l‘ |

avd  verdical dilation of Q

Try on your own!

Find the domain/range and describe any transformations on each function.

log;(18 —9x) =

_—

1033 C9 (a-x))
log 5 9+ lossfa-x)
X+ ,033 (= (s~

p—
—

—
—

)
veed, Shift vp 2 haniz, <Flrchion, homz,shi-??nfsht
2.12 Logarith

/AP Precalculus

mic Function Manipulation

: o
2.12 Practice
Instructions: Let x and y be positive constants. Write each expression as a sum or difference of logarithms.
1. logs(xy®)

log ,X + "’337
03, %+ 3 10337

3. log1000x3

Joa 1009 + 103 ><3
303 (00Q + 3. )ogx

4. log,(8vx)

10398 + )OB&M

A4,
= 3(H+3:1og x~2-109,7)

3 ¥ ;!S’nga‘x
16x3 5 . 3 6. log;(9x — 27)
- t0g2 2 = , ’ e a
5. log ./—y a(osa‘o.x Iosay ) 10531:"!(;:-3)']

log ;9 + log (%~3)
(x~3
Q + 1033 )




Instructions: Let x and y be positive constants. Write each as a single logarithm. -

7.In3+1nx

In 3%

8. 2logsx — 4log3y
'03 b ——103 7
&
\033 Y

9. = (logx+3logy)

-L(noax rlogy>)

+ (loaly ) (03 (xf)a’
logq N xyg

10. 3logs(x — 4) — Zlojgsy 2
log o (X-4)"~- logy . Y
(% -4)>
Q
Y

’035

CALCULATOR ACTIVE: Instructions: Use the change of base to change each to a luganthm with
‘base 10 or base e. Then use a calculator and find the value of the logarithm to the nearest thnusandth

11.logs123 = ’03 13

~ 3,
103"1 H3

12.10gs578  _ log 518
log 9

~ .84

Instructions: Describe any transformatmns on the functmn, then find the domam and range of the

transfnrmed functmn

13. f(x) = logs16x
Yy = loaql‘o + 103‘.{ A

Y= 2+ leg, %
veotical Shi¥ft wp
D (o,+0)

R: (=0, + D)

| 14. g(x) = log, (E)

gy =log X —log, 8
‘3(&3"‘ )Qgcgj\ R
vertice) shift doww 3
Dt (0, $<0)

@A ! C—co)+oo§

15. f(x) = loggx?

%;)‘:3.10355(

veoticn! dilatoN oF &
Dt (9,4 D)

AL (-~ <0, +w)

16. h(x) = log,(32 — 16x)
hray = )agy (o (2-a5)
h(a) = Iog e+ !qsa (~Cx-a

heoy= 4+ |@QC ~ (A= Q))
venhiral Shif4 wp H

hooig., ShiJt pjaht

hor’ 3. Y TIR TN

D! (=0,a)
R (-co +0)



2.12 Test Prep
v N

17 Let x and y be positive constants. Which of the following is equivalent to 5 logx +6 logy

2.12 Logarithmic Function Manipulation

(A)log(x® +y©) T

(B) log(x°y*®) 73 3 7
(C)log(x® —y°) 103 X y
(D)log(5x + 6y)

18. Letxand y bepm‘/,ﬁmgmstants. Which of the following is NOT equivalent to:

logsz(x + 3) + 2logz(x — 1\f— logs(x + 2).

2
W (Wlog, Qe log 5 543) & Jog , (=13 — log , )
V' (B)log, (SR 1on . (DY =12
33 ETEN
v (©log, (RE) oy, G3YX~YX~1)
Cx4a)

(x+3)(x—2x+1))

v’ (D)Ioga( (x+2) 2
e (=) (A 1YA~D) = F—9a $-|

19. Iflog3 = x and log 4 = y, which of the following expresses log V12 ?

Wie-) log V34 £ 4
: JE q = 4 foq My

log V3 + kg VH —-103f3) + log

(B) 5 (xy)
2 . —l —\
(©);x+2 — QJOSB e &'03‘1 L ¢
)2 +9) = 501033 ¥ log H) =3 *4y)
20. Approximate log, 18, given thatlog,2 = 4307 and log,3 = .6827.
(A) 0.8968 'Oab = losbfa ) = ]03 Qe 3
(B) 1.1134 3
(C) 1.5441 = ,’03 b ata ‘osb
, I—_— = 0,430%F +~ 0,0837F

= 1,796\



