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Learning Outcome: Evaluate expressions involving the natural base and natural
logarithm.

12 L1 10 oylad @ 237 o LS

Summary of Rules ® 21 3l juilgd yaile

'l )
Natural Basee ol oobw3l
e= lim (14 1)" ~2.71828
n— 00 '
= =1
Natural Base Exponential Function ~dusaudall daw 3| dJlaJI
flz) =ae® " +k
y = k L83l )ladl b
_
= =M
Domain and Range (Sawllg Jl>wall
D=R, R; y>k(a>0) or y<k (<0)
% ¥,
[ ™
Average Rate of Change jaill (Jaso buwgio
f(b) — f(a)
b=
[a, b] 8,5a)l e
\ J
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( 10b 3505 @ 237 o .,:bs.u) r\’:t;,!,x,?,.s ) C bl “5""“"‘“0
(Natural Basee | (sl Uul.m‘}!l) (Domain and Range | (sawllg .JbquD

Consider the function f(x). Determine the domain and range.

flz) =31 +3
 Jadl

<1lb Opel @ 237 yo c,:bS.II) /uLQ}.}\ (U..ul.wi :6MI)
(Natural Basee | ol u.ul.m‘il) ( Domain and Range | (s3wllg ,JL?«A.ID

Consider the function f(x). Determine the domain and range.
2
f(x) =4e** =1
:J=dl

\. J
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(Natural Base e u.n.y.bll UJLJSD (Dcmain and Range | (sawllg ,JL?quI)

Consider the function f(x). Determine the domain and range.
flg) ==27 42
:J=JI

- b

(103 U305 @ 237 4o ..,.;usu) (c.::l.?).s 3) (.h.wg.m ='.59M|>

(Asymptote c.._.:,l.ﬁ.i‘.ll.hb) (Natural Basee | el U.ulw’il) (Graph bl MI)

Consider the function f(x). Graph the function.
fle) =8a" 14 8
:J=dl
2y
8
6
4
2
:—4 =2 10l | 2 | 4 X

.:j" Oluslyll db daasaslsi o ab ome . 1alacl )
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<11a Odsal @ 237 o g,,us.ll> C.;:L?,J 3) (.h.u.lg.n.o :6MI>

(Asymptote wyladl .hp) ( Natural Base e uﬂ.u.bll u.ul.uﬂl) ( Graph ‘_,Jl.uu" Jaiad) I)

Consider the function f(x). Graph the function.

f(x) =4e** -1

v4

(123 ape 0 237 go QLS ) C.;:L?,.x 3) C.h.wg.a.n =c;9hmll>

('Reflection | ywls=idl) ("NaturalBasee | o)l pulw3l) ((Graph | iladl Juted)] )

Consider the function f(x). Graph the function.
flz) = —2"1° 1,2
=l

-6 -4 -2 0O 2 X
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(10c apai @ 237 yo LS ) L_.ﬁ; = a (padio rspimall )
(Natural Basee | bl U.ulm’lll) (Average Rate of Change | jasil Jaso .b.w,.‘;:n)

Consider the function f(x). Find the average rate of change over the interval
[-5, -2]. Round to the nearest thousandth.
—1
f(x) =3e"""+3
:J=JI

(11c para 0 237 yo SN ) (il 4) (paiie ssgisunell )
(Natural Basee | =aumkll wal.w‘lll) (Average Rate of Change | sl Jaso .b.ud’.hb)

Consider the function f(x). Find the average rate of change over the interval
[-3, -1]. Round to the nearest thousandth.
2
flx) =4 -1
:J=JI
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(Average Rate of Change | jx2il Jao hu.!g.a.n)
(Natural Basee | bl UuLu‘:ID

Consider the function f(x). Find the average rate of change over
the interval [-7, -4]. Round to the nearest thousandth.

f(2) = —2e%° 4 2

=l
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Learning Outcome: Use logarithms to solve problems involving

exponential growth and decay.

2 Jlo @ 297 o LS

Summary of Rules e 22 3iJl (juilgd yaslo

.

Continuous Exponential Decay Juaiall a3l J§Lail

y = gt

k>0

iy

Continuous Exponential Growth Juaiall a3l goill

kt
Yy = ae
k>0
2 J
I8 =
Continuous Compound Interest 8 yosuoall duSyall 825Lall
A = Pg
8
'd i
Inverse Property dusnS2ll duolll
Ine™ =&
8 L/
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(Half—Life pv-cili u..m) (Continuous Exponential Decay | Jsaioll L_‘_,,«.‘.!‘lll ,Jél.u':.i'.lo

The half-life of a radioactive substance is the time it takes for half of the atoms
of the substance to disintegrate. The half-life of Thorium-230 is 75,381 years.
Use the continuous decay model below, where a is the initial amount and t is
the time in years. Determine the value of k and the equation of decay for
Thorium-230.

Y = ae_kt

:J=dl

(2 JUo @ 297 40 uLSJI) UJ (waui :59MI)

(Continuous Exponential Decay | Juaioll w'ﬂl ,Jéhé.i']l)

The decay of Thorium-230 is modeled by the equation below, where a is the
initial amount in grams and t is the time in years. How much of a 2-gram sample
of Thorium-230 should be left after 1500 years? Round to the nearest
hundredth.

Yy = ae—0.0000092t

:J=dl
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(Continuous Exponential Growth | Juaiall Lﬂ,..u‘ﬂl Mﬂl)

A culture of bacteria grows continuously according to the model below, where y
is the number of bacteria after t hours. How long will it take the culture to reach
2000 bacteria? Round to the nearest tenth.

i = 250e"4
:J=JI

(Pm" JL\.‘! C,.B) ( &2 =) 3 )\ laaw [ WV R VITTV.Y | By m

(Continuous Compound Interest | 8okl duSyall S.\iLﬁJD

(Continuous Exponential Growth | Juaiell w3l 9mJD

Mr. Mohammed Taha invests AED 20,000 in an account that pays 4% annual
interest compounded continuously. Use the formula below. How long will it
take for his investment to reach AED 30,000? Round to the nearest tenth.

A = Pe™
:J=Jl

 Olusbyll db duesslsi 0 db aaxe fslagl )
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(Continuous Exponential Decay | Juaioll w3l Lj§l¢'z.‘dl)

A radioactive substance decays continuously from 80 grams to 60 grams in 10
years. (a) Find the value of k in the model below. Round to the nearest ten-
thousandth. (b) Using the exact value of k, how much of the substance will
remain after 30 years? Round to the nearest hundredth.

Yy = ae” K

:J=dl

(pdandt slast o ) ((lzy0 4 ) ((paiie spiammall)

(Half—Life pv-cili ;.m) (ContinuousExponential Decay | Juaiall a3l ,Jél..é.i'.ll)

A radioactive isotope has a half-life of 12 years. Use the continuous decay
model below. How long will it take a 100-gram sample to decay to 10 grams?
Round to the nearest tenth.

Yy = ae
:J=dl

( oluslsll ab st




paiis yuire s3I Call ) ligll Sl dliaw Oluslll db daoyslsi
J> 09 0 lsTl gl ' ACAL

duJlio dliwl @ 7-4 Gw)yall e 23 sl

Learning Outcome: Graph rational functions with oblique asymptotes and point
discontinuity.

16 1 11 Ho)led @ 344 o 4 JUs @ 341 Lo LS|

Summary of Rules e 23 aidl (juilgd yaxle

( Oblique Asymptote  JiloJl c,:)Lii.i'.ll.b':\
P(z)
=mz + b+ = y=mz+b
Q(z) Q(x)
aslgs aliall d>)3 o ST bl d2)s
\ J
( Vertical Asymptote L,wi;]l g)l.iij‘.ll.bb\
xr = ¢ where Q)(c) =0
bl s
8 J
Point Discontinuity JlLaaidl dagj |
L —
( ) bl = hole at 2 =¢
(z =) q(z)
f= i
Zeros lano3l
fim) =10 &= Plp) =10
dinasall 8yg:all ;9
e L/
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=
(4 Jue 0341 yo LS ) ((olizys ) (bl ispiamell)
(Zeros | ,U:.a‘lll) (Vertica! Asymptote l Gyl wylaxl hp) QOinqueAsymptote I Jilall n._.a,l.ii.i‘.llh':)

Consider the function below. (a) Find the zeros of the function. (b) Find the asymptotes. (c)
Graph the function on the grid.

2+ 2 +1
f(.cr:)— r+4

J=dl

&

-16

—24"

o

(11 el @ 344 o .__;usu) olizys (wui :‘5'-“"“*“") i
(Zeros | )Lﬁma‘D (Vertica! Asymptote | L”,.uui‘;llL_.ul.ii.i‘.llh.b) (ObliqueAsymptote l Jilall n.,ul.ii.i:.llh.':-)

Consider the function below. (a) Find the zeros of the function. (b) Find the asymptotes. (c)
Graph the function on the grid.

(z —4)°

fla) ==

=l

-16 -12 -8 -40 -4 8 X
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(12 Ol @ 344 o uL;SJI) o=y (Umhui ‘SMID
<0blique Asymptote | JlaJl L,lail .bp)
(Zeros )l.fua‘ﬂD (Vertical Asymptote gm‘l,ll oy ladl .bp)

Consider the function below. (a) Find the zeros of the function. (b)
Find the asymptotes. (c) Graph the function on the grid.

~ (x#3)?
fla)=——

=l

48
40
32
24

< >

-8 -40| 4 8 12 16 20X
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=

(oo s 390 0m ) (s ) (Tnsia o) D)

(Zeros | )l-l'l-agl) (Verrical Asymptote l ?&Uiﬂl oyladl b—") (ObliqueAsvmptote | Jiladl ) ladl h-’)

function on the grid.

2y
40

32
24

16

&
A

-8 -4 O 4 812X

B 2x2 + Tx

-

Consider the function below. (a) Find the zeros of the function. (b) Find the asymptotes. (c) Graph the

:J=dl

—J

~

(13 Odsei @ 344 Lo r.,.pus.ll) (wiz33) ((Jrwgio :goiumall ) Q

(Zeros | Jl.l'l.uo‘:ll) (Vertical Asymptote ‘ gmi).ll wyladl h:') (ObliqueAsymptote | JikaJl L,leii-i'-llhl‘—)

function on the grid.

_64“

f(x)

_6:1:2—|-4:I:+2

T+ 2

Consider the function below. (a) Find the zeros of the function. (b) Find the asymptotes. (c) Graph the

J=l

~
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-~
(15 Cped @ 344 Lo ;,;lxs.ll) Oil>ya 4 (‘a.\.n...p :6gaudl)
( Zeros [ Jl.i..aill) ( Vertical Asymptote | iyl il h:—) ( Oblique Asymptote | Jilall g;l.i:.llhl-—)

Consider the function below. (a) Find the zeros of the function. (b) Find the asymptotes. (c) Graph the
function on the grid.

3z° + 8
f@) & 35—
:J=dl
16)
12
8
4

" )

Cm Ol @ 344 o HA:S.II) Olzys {\ (p-m-m kSM') ‘

(Zeros ‘ ;Lﬁm‘il) (Vertical Asymptote | iyl t,ul.ii.ﬂlh.':-) (ObliqueAsymptote | JilaJl ‘,ul.ii.ﬂlh&)

Consider the function below. (a) Find the zeros of the function. (b) Find the asymptotes. (c) Graph the
function on the grid.

212 + 5
Pel= 5 23

S'Ly

-8 -6 -4 —23 2 4 6X
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(laall slas) o ) (34 ) (paiie spiaanall )

(Point Discontinuity | Juaiidl dhm) <0blique Asymptote | JlaJl L)ladl .h:)
(Zeros ;lt'ua‘:lD
Consider the function below. (a) Find the point of discontinuity.
(b) Find the zeros and the asymptotes. (c) Graph the function on
the grid.
7 ( ) 3 — 1% — 21
H —
x2 —4
:J=Jl
wl
4
Y8614l -2P] (246X
-4
-8
v
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Learning Outcome: (a) Find the area under normal distribution curves. (b) Find probabilities for normal

distributions and find data values given probabilities. (The table will be provided in the question)
14 (y1p05 @ 402 Lo 8 Jlio ® 400 Lo 5 Jlio ® 397 Lo LS

Summary of Rules e 24 3l juilgd jasle

( =)
Empirical Rule  dauy=ill 8aclall

68%: uto
9l pt2
99.7% : u+30

zvalue  dyylnoll dosdll

X —pu

&2
i

-
S

Area to the Right  Z Gued e doluwall

PlZ>z)=1—P(Z < »)

Area Between Two Values  (aioad w d>lunoll

P(Zl<Z<Z’2)=P(Z<Zg)—P(Z<Zl)

Data Value fromz  z (o daudll

Wluabyl db ?'“d...m“JlSi @ db o .0 lael )
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(52 Juie © 397 yo LS ) (oizss ) (bl ssgiamall )
(Normai Distribution | (eudall a._sjgﬂl) (Empirical Rule | duwyxll S.u.l.iiJD

A normal distribution has a mean of 42 and a standard deviation of 6. Find the
range of values that represents the middle 95% of the distribution.

:J=Jl

(513 JUo @ 397 40 c,:bS.lI) fjfl;.:_}»g.};\_} (Uu.ll.u.ii :GMI)
(Norma! Distribution | 2udall &s_jg.‘dl) (Empirical Rule | duwy=idl Bul.ﬁ.lo

A normal distribution has a mean of 42 and a standard deviation of 6. What
percent of the data will be greater than 36?

:J=Jl

\. 7,
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(8 JUo @ 400 0 ‘,:USJI) Cc.‘.:l.;,.x 3) C.bwg.m :69.i'.-.-m.“>

Normal Distribution | el 2358l ) ( z-value | dyylinoll doudll
- &

PRI puire &gabdl aall
Jo3l oyl Juaill

Oluslyll db daoyslsi

TAHA MATH ACADEMY

The number of daily hits to a local news website is normally distributed with p =
98,452 hits and o = 10,325 hits. Use the table to find the probability that the
website will get at least 100,000 hits on a given day, P(X > 100,000).

:J=Jl
2 | P(Z<s)
0.14 | 0.5557
0.15 | 0.5596
0.16 | 0.5636

(143 Oed @ 402 o o..,.:b‘SJD (n‘-‘al-?)-' 3) (h'*‘ﬁ“‘ ’GMO

(Normal Distribution | (2l a,a_jg.‘dl) (z—value dyleall am.n.ll)

The scores on a test administered to prospective employees are normally
distributed with a mean of 100 and a standard deviation of 12.3. Use the table.
What percent of the scores are between 70 and 80?

:J=JI
2 PlZ
—2.45 | 0.0071
—2.44 | 0.0073
—2.43 | 0.0075
—1.64 | 0.0505
—1.63 | 0.0516
—1.62 | 0.0526

( Sluslll ab dsassisi




padiie pixe (sl inall Sl JSsgll dlian Oluslyl) db daosslsi

<l4b Ol @ 402 Lo l—ﬂ;S.“) Ol 3 .. huugin 1 soiwall

(Normal Distribution | suuall 8)9‘.‘0 Cz—value d.ph.n.n]l MD

The scores on a test administered to prospective employees are normally
distributed with a mean of 100 and a standard deviation of 12.3. Use the table.
What percent of the scores are over 115?

:J=dl

z | P(Z<iz)
1.21 0.8869
1.22 | 0.8888
1.23 | 0.8907

((hogd 10 5i) 8 Jlio @400 o LS ) (o3 4 ) ((psdio isgiamel )

Normal Distribution | Lsadal g3jeil ) ( z-value | dyyluinoll doudll
. &

The length of time that a customer spends waiting to be connected to a
customer service representative is normally distributed with a mean of 21.3
seconds and a standard deviation of 3.8 seconds. Use the table to find the
probability that a wait time will be greater than 30 seconds.

:J=dI
z | P(Z<w2)
2.28 | 0.9887
229 | 108890
230 | 0.9893

( oluslyl ab dussatsl
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The scores on a test administered to prospective employees are normally
distributed with a mean of 100 and a standard deviation of 12.3. Use the table.
If 75 people take the test, how many would you expect to score lower than 75?

I eaall

Sl JSagll dliwi

(14c apai 0 402 go LS ) (ks 4 ) (paiie spiumnall )

Olusbyl) db daasslsi

(Normal Distribution

sl agjg.‘dl) (z—value

dyylenall dogid] )

z PlZ < 2)
—2.04 | 0.0207
—2.03 | 0.0212
—2.02 0.0217

:J=dl

The scores on a national exam are normally distributed with a mean of 70 and a
standard deviation of 8. Use the table to find the minimum score needed to be

(ptaatislast 5o ) (oo 4 ) (padie rispiaall )

(Normal Distribution

ol a.gjg.‘dl) (z—value

dyylaall dogill )

in the top 10% of the scores. Round to the nearest hundredth.

z | PlZ < 2)
1.27 | 0.8980
1.28 | 0.8997
1.29 | 0.9015

:J=Jl
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Learning Outcome: (a) Convert between degrees and radian measures and find arc lengths

by using central angles. (b) Graph horizontal translations of trigonometric functions. (No
need for graphing calculator)
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A traffic circle, or roundabout, is a circular roadway at the intersection of two or
more streets. The diameter of a traffic circle is 160 feet. How far does a car
travel in the roundabout if it goes three-fourths of the way around?
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A traffic roundabout has a diameter of 200 meters. How far does an automobile
travel in the roundabout if it goes one-fourth of the way around?
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Rewrite the degree measure in radians and the radian measure in degrees.
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The length of the minute hand of an analog clock is 5 inches. If the minute hand
rotates from 12 noon to 12:40 P.M., then how far does its point move?
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State the amplitude, period, and phase shift for the function. Then graph the
function and state the domain and range.

y = 3cos(f — 45°)
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State the amplitude, period, and phase shift for the function. Then graph the
function and state the domain and range.

y = 2sin(6 + 60°)
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State the amplitude, period, and phase shift for the function. Then graph the
function and state the domain and range.

y = 2cos(0 + 90°)
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State the amplitude, period, and phase shift for the function. Then graph the
function and state the domain and range.

1
=3 sin(f — 30°)
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State the amplitude, period, and phase shift for the function. Then graph the
function and state the domain and range.
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State the amplitude, period, and phase shift for the function. Then graph the
function and state the domain and range.
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