ALSEBRA TOPLCS
LAWS OF EXPONENTS

VWhat you need to know:

g’ =a”m"”

iy o™

As=ume a and b are real numbers and m and n peositive integers.
Gy (@b)” =a” -7

vy e = o aF = (¥F) ==

Ciii) (a”')" = o™

Simplify:

1 (2err®)® 2T S 4T

=
PRACTICE PROBLEAMS (NO === 3

pleasel)

_50‘__\91

2y (@ELI(—3Bab®)(—2ab) = =

— = =Y
3) ~ECQYE = O it rdwa = 4) Solve for n: 357 = 3%(3%7)%
3§h _ .5§—-‘.—‘4ﬁ
5) 47 . 167 = g3 . o e - = adn
asm-\—ﬁ. ab{n - Qa"\ —_ a(’n? - 2 — _r\_;?l —r\_;_g'_ﬁ
S
o =
6) Write in exponential form (ne negative exponents): 3 B8y = ><H =
b
7y Write in simplest radical form: Y/ ZT -®/e
> '
= £ 3 “ - 3 . . .
8) Simplify. &Give your answer in exponential form: =z (az —ZaE]
=
o5 — 2
= EX
2) Using the property of exponents. show that 27° —9% =2 -3% (without
I -
the help ofucx = ;f course.)‘—>3§_ 2\;;‘ BL‘\ 5_3 53 CZR _ [\/ _ 55‘ o
-5 = e = —_— = N, = <
27 — Qg - (= —(5): - =
Focloe ouT |
2
Solve (algebraic solutionl):
3
10) (Bx +1)* =8 11) Sx 5 —a - =
= Nz 2 \*=
B+l = 3B <5 - = — < ={L) = x:(;;)
X+ = = “ =4 =4 3
= =51 (>< ===
FACTORING POLYNOAMIALS R
What you need 1o know:
a® +2ab + 5% = (o + 5)Z

- Perfect Square Trinomials:

= Difference of Squares:
- Sum of Cubes:

= Difference of Cubes:

a® —Zab + 5% = (a — 5
a® — 62 = (a + LY a—5)

a® + 52 = (o + L) (a® —ab + 52)

a® — 57 = (o — 66X a? +~ab + 52)

PRACTICE PROBLEMS — Factor: completely:

1) 3x% — x —10 C%x—\—S)(x——‘;

3)a® —10a+25 (ce-—-S) 7

5) 25x% —16;2 (Sx —-49DO(5x +Hy )

Lx‘—ug")(*‘%— \_{thz
=z - j ._,J

7)) x€ —y3y° =
= Qx-xf:jﬁ(x—-‘j)c(q + =<

) 8/73:4—1
CapY wt = @r+r )R- 2p w1

2

11) xZ% —Gx + 9 — Gy~
= (<=3 £3>CX—3 -2

Cr—3)% =y~

13) 6x2 -7 x3 — 33 % =

Grryg)2x=-2yg)

-(—tj")

2) 4x® +12x — 7 L&X—‘\/C2X+‘7>

a4) 4Aa® — Aagb + 52 C;{C—L-——b’}z

&) Bx® — 48 =
Zx (x4 9)(x +20(x~-2

8) ea_= = (27—=2)(@Y a2+ =) =
B AR R

10) x (O —2) + 2 — 3) _
wly-2) —32Cyg-2) = (y-22Cx==-32

12) (x + )% + (o — 37 Lex

vse Som oy colkes Acﬁm“ln_. oo
= R[_—x= E3>'-3‘+ <=7
14) 4x® + 8x%3 — 5x3-2

= x (Y=< + Bx =)

= x Cax-—4y1lax =5y
>

oy =G X
- e

s

3 x (xT—10) = 3x (x> ) (x=

e



SOLVING POLYNOAMTIAL TINEQUAILTTIES

Example 1: =F A -5 <O
Soluticon: (x+1L)(x—-5)y<0 AR ot

+ - + regrtE the ZEross plolfe & EEST polat to

e E Aeterrlng the sigm of Ghe poliysmorciszl
Lo gaoly Lomterml

The solution set of this conjunction is {x:—1<x <5 }.
Example 2: —2x% +8x +10 <O

—2Z2(x + 13 —5) <O Foctor

Malre a sigwv chart: nearvie the zeros: pick a
test polint L each hinkterval and pluwg Lt Linto )
the factovred -orra to deterimabing the stg of

eaclh Lwnterval
The solution set of this disjunction is: {x:x =—1 o~ x =5}

-1 5

PRACTICE PRORLEMS

. 1) x® 4+7x%+10x >0 Z2) xF —16x > O
w(<E & TIxx o) O w (R +9))E—Y) o
x (x+sHY & r2) >0 : - = =
— - [
erem CmacTi a-m = = e =
-5 = e Solotonm ix{~‘{4 <o o XY 3
Solvkoa { <« | —sexe—2z =c x—703
£
Y (x® —axWxZT—4) <O 4Yy % — x —1Z2Z =0
N =N
(o —t V2 m—2) co Cx—x+33&4 ©
a— o = o — o -+ > —— — . -+
-2 (o] =3 “ -3 ~
< —
{K(—L_xeo ot EX “fS fzx( 3L x LY D
4
PRE-—CALCULUS TOPICS
FUNCTIONS
You are given a polynomial equation and one or more of its roots. Find the
remaining roots.
What you need tTo knows:
(€D] The Remainder Theorem: When a polynomial P(x) is divided by
(<—a). the remainder is P(a): ’
Cit) Factor Theorem: For a polynomial P(x). (x-a) is a factor if and
only if P(a)=0:
Cifi) Use synthetic division when dividing a polynomial by a linear

Factor: loeng division will always worke

(v odd Funciion: A function F(x) is odd <= f(-x) = —T(x<3:

(D] Even Functicon: A function F(x) is even < f(-x) = f(x):
Remarks: item (iv) means the graph of the function has
rotational symmetry about the origin, and (v) means the graph
has reflectional symmetry about the y-axis:

Pz:zzlea#_z e = Brsy SOoOXire -

Find the quotient and the remainder when the first poelynomial is divided by

the second. No calculators allowed! 1T BXRT—RBx +2z1
-~ R —MHix 4+
1) x® —Z2ZxFT +5x+1: x—1 2) Bx* —2x% +5xF + x4+ 1 x%T 4+ 2x
==
i - = __S: :, T we '::"‘ - Zi>z<{—+ri—"‘f—x =1
1 ——‘x [ = — B <)

. T x® £35S XT3 = )

RooResAT 1 X7 X =Y - (—8x3 —IC>><1>
| Ree erainder - =y =\ XE 4 x A1

(21 x> +32x)
— s 1

3) Determine whether x-1 or x+1 are factors of x?° —4x"% + 3.
@-\) s e  Factroc e—> T ) =0
Y= | —YH = 3 = o —_— Cm—\) s a. FTaxcioa.
(n+0) s o Fceclbor &= -1 = - .
Ss ~oTT oA T ACTRR
P VxrH 3B = B F O == Cx=~c2

5



43 When a polynomial P(x) is divided by 3x —<4 ., The gquotient is x° +2x + 2
and the remainder is —1 . Find P(<). (recall: & (<) = (Aivisor) x (ouotiont) rencalnsler)

N U S

PC<) = Y S O . Ao e —% — 1t

JEN l!?Cx): 2 yxTLx 2x—F _?

1

5) You are given a

polynomial equation and one or more of its roots.
remaining roots.

Find the
et O - 2xF 4+ O — 4 =0

> roofs: <= -1, =< = 1.
simce (x —1) and (w1 are 4fcctors s (xe ¥ u—D= xT=1 v & lazctor
- r ek [a=2an =P Rt at= roots -
Touide T b:‘{x?"——-q ~G3 _— axT—8x+H = Cax——DCX-wv e &
A TE =S - x> 2+ 2xTxrax =% o tiher +oechors
E_-ema_fn(r\ﬁ rootT= ¢ X = ’/Z. o o x =Y
Verify algebraically whether the functions are odd or even.
6) F(x) =5x% —x Ty ACx) = ——
) gC—X)E C_——X} x% 41
S0 < <Y = S = 5 oeven
= —S X A+ X = s
\ (=< T+ X Tk
- — fo) oo |

ETNDING THE ASYMPTOTES OF A RATIONAL FUNCTION
What you need to know:
- Vertical Asymptote: Set denominator = O and solve it. For values of

=< near the asymptote, The v—-values of the function “approach” infinity
(i.e., The y-values get increasingly large...)
Horizontal or Obligque Asymptote: when The values of =< get very large
(approach infinity), The y-values tend to the asymptote.
example of a curve displaying asympitotic behavior:

o

Below is an

a

s ~. A curve can intersect its asymptote, every infinitely many
" ~—_ times. This does not apply to vertical asymptotes of
""" 7N\ 2 it functions.
NG T \,%::‘_;ﬁ s
o= P

—as

Yo find the horizontal or obligque asympitote,

divide the numerator by
t+he denominator.

The asymptote is given by tThe quotient function.

PRACTICE PROBLEAMS (No == | pleaseD

1) For the functions below determine: a) the domain: b) the x—and y-
intercepts: ) the vertical, horizontal or oblique asymptotes: and d)
whether R(x) is even or odd (show algebraic ancx!ysis).

. : =
1 ey =22 D) (= e\ ==*3 =793
T oxF e —12 ) %—inEreepT < =0 , |
\:) - atereePT ¢ Co, ED)
C,) v.o A = = > 5 = ==Y
| e %:3

a) Neithec ewen nor~ odd.

4 —_—
2y (D =§§__"2‘§_"’__2__

g = (explaim what happens at xE=—20)
— 1e Ay
Q) Lxe®™i == =z 3 Q) V.Ar X=2 , Tnece 1s& hole™ el <= —2
\ HoA = 3
53 % —iNTerceeT ¢ C_—b /O> (j
. . o
Y -t terceET Co, _21:> d) neitre
3) Consider (x) = —51—8—)—(?_ a) is ¥ even or odd? b) explain why there are no

vertical asympiotes: ) What is the domain of
equation of it=s horizontal asymptote.

Q) fL—ﬂQ = 2 = g = + Cx) =7 ﬁ.&»‘er\. t

f? Range? d) Given the

a + (-] 2AEx i L
. o= = £ o S iaLS rem=k LTk
D\} Si{ace Trhe d= r\.orr»;ma_‘:-(;r- & = o =< + -
Tyt I It YA s .
d = 2
O\} N oG o S\ o B -
: I'e — : # € v
Reora Fe - § % = TR} o LG4 D
1 :
5N .



43 Find a guadratic Function FOx) with y-intercep? -2 and x—intTercepts (-2.0)

T z_
d | =.0 |- =) — .
ar (3'] fc,\j._ 2R 5 X Z '\C—‘\)
- P G R T S T x=9o ,3="% =7 -z==(= B
S=% o P - T E L& F = < 7 —— o= = =
2ATIONAL Al CEBRATC EXPRESSTIONS AND FUNCTIONS
\AWhat you need To know:
3 (i) A raticnal function is a Tunction of The Torm —‘g_—g—-f—;%, where p and g 3
are polynomial Functions and g(x) = O for every >.
: CGD) Te simplify a rational expression, fTactor both numerator arnd
denominator. Cancel out commeoen fFactors.
(iiy To find The deomain of a rational function: solve gq(<) = O. The ’,
> zeroces of The polynomial q(x) must be excluded frem the domain.
(iv) To Tind The z=ro=s of a rational Function: set p(x) = O and solve
it+. The zeros of p(x) are the z=ros of the polynomial function (provided they £
; are not also zeros of tThe denominator qg(><D>D
13 . 2
Trh #£1-3: Find (a) the dormain of each function: and (b)Y the zeros, it any. No
calculators, pleasel
2% 4+ 3x _o — X — = =
e S e = A=x—=2 /~_ 7
1) gCX) o — A F = = -
e, -2, F 5
Tioe oo ecaim, TeT cleaom )
e T oo o Rl
= =€ =2 N
SN, AE e Feml A -

_ (x+3)(x——2)(x-—1)
- 2 — 6x + 8

W

e x®T —x—1
3> ACD =SS T F et
Ui S v - o

e e e ges

simplify: (attentlon: Jjuwst perforna the Linclicated operation...)

=4 == =
= =
<2 xz——5x—|—6+xz-—4 . ; 5
AT — - {
g e —
x= el > =F xRl C}(‘/jk%"dj = xe’:x—'\—f}
55 i - = _— —_—
- —1 < +2 (x—1D0x+2) <—1 A2 €T
2 ___ =2 N .
> b “:___r_};.) - o ®
SO 3 LT E < o
&) = = = S
2T —

E FURT 54—l
TR s 2P
A

and B that make the equation true.




=olve the fractional equations. If it has no solution, say so..

e 1 i ) o ~ _ .
8> -t 1l e —z2 xF—x—-Z i A S - ®
o =77 = % R
- = L o= B — X =4
-2 i -

Example 1: Solve Bx — BV =2 r-;:;sc._le,
B —2 = 5J/x icsolate the radical terna
Sx? —1Z2x + 4 = 25x souwAve both sides
SxZF BT x+44 =0 =olve for <
(i — A (Sx —1) =0 ’
x =4 or = —91— these are camndidaote solictlons!

ow clecke each candidate above by pliwggaling thenc Linto the origlinal esueationr.
Tihe only possible soliutior ts X = 4 .

PRACTICE PRORLEAS: Solve. If an equation has no solution, say so.

(tt:
sormwetinaes o el have to squmare L twice...)

1) J2x +5 —1= 2) Y —1+~Sx+4a4 =5 - .
e (et DT e =5 —RET _. {5@§i’5ﬁ%j
{ rsis (ot ) : ' ' U 4+ Kt bolk Sides
— LR o= Kb = as — le e g+»—-{

LoD .

—

N

Iy . 7
x4+ - L= ‘i ki

Digd g
W

f!

FUNCTION OPERATIONS AND COMPOSITION: INVERSE FUNCTIONS

VWwhat you need to know:

The composition of a function o with a fFunction Fis defined as:

A(xDd = (D -
The domain of h is the set of all x-values such that x is in tThe domain
of f and F(x) is in The domain of g. ‘

EFunctions f and g are inverses of each other provided:
Flo(x) =x anad gG(xI)=x

The function g is denoted as ! | read as °f inverse”.

When a function ¥ has an inverse, for every point (a.b) on the graph of
£, there is a point (b.a) on tThe graph of #7'. This means that The
graph of 77 can be obtained from the graph of f by changing every
point (x,¥v) on T o The point (y.<). This also means that the graphs of
f and 7 are reflections about the line y=x. Verify that the functions
Flx) = x3 arnd o(x) =3~ are inverses!

e Horizontal Line Test: If any horizontal line which is drawn through

the graph of a function f intersects the graph no more than once,

+hen F is said to be a one—to-one function and has an inverse.
I~

& [ et’'s try some problemsl!

Let f and g be functions whose values are given by the table below. Assume
g is one-to—one with inverse ot

= T | g
1 (=) 2
=2 =4 3
3 10 4
a 1 &
1 Ao 2) o = 3 3 Ao = — |
A ~ |
> gl = = 5 o(o@) = 22

11



% QY,\;H “rv_g{?f -~ 23
megne THEl uhenx =0
T Lﬁ:&‘_ . g?g‘t v -
1eléL = &
&Y IT A(x) =2x% +5 arnd o(x)=3x+a_ Tind aso T a 3{0) 5 Q} = 3 2

7 = o crosses The y—axis ot Z3.

”‘h E- _L\_'}K‘.—Q;:: ;:‘51\__3\‘1 : &
= . B - - 2&'?_ -
TRISGONOAMETRY
What you need To know:
= Trig values for selected angles:
Radians | Degrees | Sin =< Cos x | Tan x
o o~ C 1 o
= 1
Te = e | B4 | B4
7z 45 = = 1
“a 24 | V24
= I
=% &0 V34| 22 /3
5 S0 i o Und.
- Key Trig Identities:
(D) sin® & +~cos*8 =1
7y tan® @ + 1 =sec® &
Fvd) 14+ cot® & =csc®e )
) sin(x + 3) = sinx cos } + cosx siny
G sin(x — 3) = sin.x cos 3 — cosx sin sy
a7 ) cos(x + y) = cosx cosy —sinx siny
Cvrrr) cos(x — ) = cos x cos 3 + sinx sin 3
(i) Sin28 = Z2sin& cos &
(&9} cos28 = cos® & —sinT & or
e =2cos*& —1
=1 -—2sin®&
1=
Without using a calculator or table, find each value:
1. cos(—=) — 1% 2. sxn———S; — % 3. cos 76” — =
4. sinllz —_ 5. cos§-£ — 2= S, S!n[——— —'__‘_.__*2'3
& = “+ = =

7. Find the slope and equation of the line with y-infercept = 4 and inclfination
a5 (the frclirariorr of a line is The angle o, where 0° < o < 180°, that is
measured from tThe positive x—axis To the line. If a line has slope m. then
7= tTana )

— T
8. Find the lncllna"rlon of the line given the eguation:

BIx+ 5y =8 (Yo Ll reed
a calecwlator here...)

Suy = — = woe T o = -2 =" I = Tom ‘[ =S
ke o < s N >
= _— = <~ > . T g =
pu g = el = v T {

Solve the trigonometric equations algebraically by using identities and

without the use of a calculator. You must Find all solutions in the interval
O=6 <27 :

10. cos  xfan.x =
TR Sl

S N
= — =l
= T7y . /vy
11. sin® x = sinx 12. | 2cos
=T e — SreE T k=4 \\.
- ~ P
Siew i zimm - L IFE - !z
Sl = O ec 2w =t tt 3
IZ2. Zcos? x +cosxc—1 =07 14 sinZ2x




ExPONENTEAL AND LOGARTTHAMIC FUNCTIONS

LOGARTTHAMS — What you need to know...

- Befinition of Logarithm with base b: For ary positive numbers b
and vy with b= 1, we define the logarithm of ¥y with base b as follows:
log, » = x if and only if 5 = 3

e LAWS OF LOEARITHAMS (for M, N, b> O, 5L = 1)
5 leg, MN =log, M +log, N/

) loa, % —log, M —log, N/

7Y log, Af =log, N 77 arnd orn/y 5 A =N
() log, A1° = Ak -log, M

() Bl ¥ = AF

= The logarithmic and exponential functions are inverse Functions.
Example: Consider 7(x) =27 and o(x) =log, x . Verify that (3.8) is
on the graph of and (8,3) on the graph of g-. ITn addition,
“Ca(x)) = Zlemx = x arnd g(F(x)) =log.(27) = x which verifies
t+hat ¥ and g are indeed inverse functions.

Evaluate. The first is to be used as an example. (No calewlators. pleasel)

1. log, 64 =3 (becauwse 47 = &64) 2. logs 3—21——5— = — 3>
3. log, ¥4 = -—;‘—{—‘ 4. log, 9= — =
- E)

5. log =125 = 2 6. loge, 243 = =_ « =olus Bl =2

27 - 35 =
Solve for x. —_— }
7.log,. 64 =3 8. logy(x®—7)=2

.=y =g ¢
14

o. logs(logs <) =0 10. logs(log,(log: X)) =0
X =3 muiﬁﬁﬁr;xﬁ: L% =t

11. logz(log. 64> =1
foo ow =2 = jx=] 2

12, Show that log, 4 +log, 8 =log: 32 by evaluating tThe 3 logarithms.
AMake a generalization based on your Findings.

Ltog M =2 D2 = 5 Tros « The Som os = lzoes = 203 =
Pooy B = > = ) o Loo & = Loz B = Llom & =
3 §‘;E~;l = = . —~ T ~ o

Wrrite the given expression as « rational number or as a single logarithm.
(tese the Laws of logarithinis abovel)

13. log 8 +log5 —log<4 14 109248—%109227
C,O% o =t >
15. —é—(ZlogM——logN—logP) 16. log, /80 —logs /B

~ =
1 o]
E) C 3w >
TF logg 3 = r~ arrd logg B = 5, express the given logarithm in terms of r
and s.

|
v

i iy

17, log. 75 - © +3= 18. log,O.12 = ¢ — XS .
- . teg (BezS e o 12 = pog 2= 2 2 - oz 5
o= log 7S5 = BC ) cser B3, 55 2 =5 T b

19. Solve for x: log(x® + 8) =loge x +logz &
= = = = 4 = = T o xR = ==
—‘l’(}aab( +‘gj = ).,t):jz =< ~ xF LR (,x ~ =<
—_ (< —u X x—2>=o ———— .

Solve (no calculator pleasel)

zo. 3 =81 zi. 4 =8 zz2. 4~ =16-/2
X=£§: ]X':—g f \x: =i
L.{
- \ f" .
Use ?./ P I rge e - crerae o
> = Z i ! ) o= 2 -
~3% = —~ R

=3 = A = 2= 15



- i s = N
_ Tee ol Trhes OF e

hint: 2°7 — 2% — 6 = (27)% —(27)— 63

g AT ETI

z=. 277 — = O
cheange rAke @ A — L—L = EE TN
Lu,—*—;\)c LL_+L7:O == = = E
L= D o noT” possible 1= =3 =2 2723 = LO’:‘SQ :LD§
= =< = L3
Simplify (recall: the rotation ln stainds for the matwral logarithine base ) =
za. adlne”™ = X L) &7 = X ) &7 o x> =5 I O
X
Solve for x (answers can be left in terms of ).
25 Inx —In(x —1)=In2 ze. (Inx)—6(nx)+9 =0
> = =2 Lex o= A -~
= e +S% = = (=3 "= o

’ T P —
. < = £~ R . ————-—————T
Selwe el _;——_l— _ = > 0 I~ = D % = =

We conclude with the Tollowing definition:

EXPONENTIAL GROWTH AMODEL:
Consider an initial quantity ), that changes exponentially with time 1.

At any time T the amount ¥ after t units of Time may be given by
Y =Y, e~

Where k>O represents the growth rate and k<O represents the decdy rate.

27. Growth of Cholera ) )
Suppose that the cholera bacteria in a colony grows according to fThe
exponential model 2 =72¢e%). The colony starts with 1 bacterium and doubles

in number every half hour. How marny bacteria will The colony contain at the
end of 24 hours?

el Prad The Growlth rate SrERE - o @D
A = l.e’.s& ? == e B2 o+
= e/ = gy &

-—i =Lﬂa[* e eF
2= - => | ¥ e r?: Q.Q/EXID[‘{J 1=

28. Bacteria Growth .
A colony of bacteria is grown under ideal conditions in a laboratory so

that the population increases exponentially with time. AT the end of 3 hours

16
there are 10,000 bacteria. At the end of 5 h there are 40,000 bacteria.
How many bacteria were present initially? ) S b= RnG, a2 it (e
I T e = —_ P = _looccoco
Frorm tond e | lo,coo = o = e T o To = _loocoo _ I RSO bzt
= = = -
Famrm Conditeon R 0,000 = o= — “Z = M___@ e =
- T e
==
Thos « 2020 - Hoooo o 277 - Ydeeces — ey = A= Y =\|L:f/~r‘«"{ s
= e e = | S =

The half-life of a radicactive element is the time required for half of
the radicactive nuclei present in a sample to decay. The next problem
shows that the half-life is a constant that depends only on the
radicactive substance and not on the number of radicactive nuclei

present in the sample.

29) Find the half-life of a radicactive substance with decay equation
» =3y, e ¥ and show that the half-life depends only on k. (hint: set up

the equation y, e =—;—_yo . Solve it algebraically for +1 l .
—olu e v - e ¢« —_ D~ e = T = = = &n Ei( C—TZ ==
= .
T = 2~
<

Conclusion: The half-life of a radicactive substance with rate
constant k (k>0O) is

Half-life = _£nd
<
30) Using Carbon—-14 Dating

Scientists who do carbon-14 dating use 5700 years fTor its half-life.
Find the age of a sample in which 10% of the radicactive nuclei originally

present have decayed. ¥ o~
. Y- B o .
- 57 — T =% — el
Siraee SHhoo = )'\a.Q—}-— Lye —_—D o = < Yoo
= : N “oeled swtE DrecenT
2 ! g _ Ro°f = =3 o dlac chee. rmoc ¢
VO s Cecage %;l-&- -
=55 )
hos, So lue -q = = L’ Qae— s 26 . Y 745_‘,_5
o -9 = L~ T (
oo }
-
= = Ss7oe . 2 LO-Q>
= 17

= S U ugosES ]



oo

Iflim,_. f(x) = =2 and lim,.. g(x) = 5, determine the following:

03
a. lim,_. 5f(x) b, limee, f () — 3g(x) o lim,_ 255

9. Let f(x) be the graph below. Determine the following:

a f(2) - -

b. lim,, e+ f(x) = Y
c. limy, ¢ f(x) = -4

d. limel,_p f(x) = ~ &4

e. limgs- f()= 2

™

lim,gt f(x) = 4

im,ns FGO) P E

a

ho £3) = 2

i, Is f continuous 37 A} & ﬁ/c Lim
X237

Jo limgaoa- £ i;(./\
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One-Sided limit: exists if graph approaches a value from one side: + (right) or - (left)
Evaluating Limits:
L. Tables: either from table or by graphing and viewing table looking for values of y approaching the same
number. Check one sided limits first and if they are equal the overall limit exists.
2. Graphically: Check one sided limits (again - value of limit is the y-value or the height of the graph) and if
they are equal overall limit exists.
3. Algebraically: plug in c. If you get a constant then limit exists. Rational functions may need to be
simplified first!
Properties: R
L limg, A=A: the limif of a constant A is the constant A- think of it as the graph of a horizontal line. Y
= A independent of what the x value is.
lim o [f () + g(x)] = lim,,; f(x) — lim,_ g(x) : you can separate sum and difference of terms.
lim,._,; A(f (x)) = Alim,_. f(x): you can pull out numeric factors.
lim e (F(x))" = [limy F()]" you can evaluate limit first, then raise your solution to the power.
lim,_,¢ [’;((-—3 = %:—::f% you can evaluate the limit of the numerator and denominator separately then
evaluate their quotient.
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Examples: Evaluate the limits:

: ' ) 3
1. lim,.33x%+3 2. limye,_gr = = iy
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