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Graph simple polar equations
ddarud! dudad)l SYolael) 3L o)

Convert between polar and rectangular coordinates
asySauly dudadll OLSIU>YI e Joged!

Classify study types
Olulyld! $1931 Wiy Caniual

Design statistical studies
ddlas] dulyd slus]

Find area under normal distribution curves
rahal) a5 el dada caal dad) ol dabual) Mo

Estimate limits of functions at fixed values
Badoe bldd wie Jlgul Giblgd 1adds

Evaluate limits of polynomial and rational functions at infinity
LMW Wi dguadl Sy duadd! Jlgudl ibilgs daud bl

Find instantaneous rates of change by calculating slopes of tangent lines
olead! Jao 08 Ol 33yb e (Jasell sl OYdae dlox)

Find average and instantaneous velocity

dlaw gioll dgxial! de dl Sl

Find antiderivative
dunSall Oildiiad! sl
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Identify the graph of each polar

equation
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Write an equation for each polar

@k 3l Jbd U dolae LS|

0 =120°
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Convert between polar and rectangular coordinates

4)Sauly dudadll OLSIU>YI ey gl

X=rcosf ,

(x,y)

P Akadill (x,y) 4 el clfilaa) g i) ald ¢ (7, 0) Awadl) clfilaay) L p o dkidil) cuils )

gul..m‘\l\ a gg-dal)

y=rsiné (Auls

(rcos @ ,rsin @) o

Find the rectangular coordinates for
each point with the given polar
coordinates. Round to the nearest
hundredth, if necessary

OIS dadl S d8ySoul OldluaYl o
3l coyaiL 08 ¢ Blanall dudadll CiLSlusY
21 a3 13] die B

(1 E) [2]

4’2

(Vz,v2) ® (—v2,v2) @

(—v2,-v2) @ (Vz,—V2) ©

(2.5,250°) [4]

(5,240°) [3]

(0.86,-2.35)®  (-0.86,2.35) @

(0.86,2.35) d (-0.86,-2.35) (©

E-D®

2’ 2

£ @

2’ 2
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(-13,-70°) [6]

(4.45,12.22) @
(4.45,-12.22) ®
(4.45,12.22) (©
(—4.45,12.22) @

(-1,-v3) ®
(-1,v3) @

(1,-v3) @
(1,v3) ©

5 @

0,3) @

(-3,0) ©

(4,210°) [10]

(=2,270°) [9]

(-2v3,2) ®
(2v3,2) @

(2v3,-2) @
(-2v3,-2) ©

0,2) @

(-2,0) ©
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Classify study types

Oluwhywll 1951 dodxig Caniual

(Al oAl £153) (aibs) a ggdal)
o peilows (o guazes lasY! aaizeall o133 Lgadany (31 LY (pe UL apes 5y
Pl of pelSohs

degacmall) ¢ il puases (JI (daw il de gazeall) (pie gacea JI Al @S 5y
de gozall Y duyoxill de gozzall Lo holod! A1 d5lie 05 ¢ i) ayasss Y QI (sl
(L)l
dulyJb MJS‘G 099 p.ngasi 393 das>He gf Cliyall (Suz] S8 dylomical b Sy

Determine whether each situat

a survey , an experiment, or an observational| laaisa 7 i) g Al daa A% ¢ daaia 4l )3 4
study. Then identify the sample and suggest Ada L LA Sas Lilaa)
a population from which it may have been

selected

ion describes | 4325 af ledhia Ciuay Cib ga JS OIS 13 Le 23a

[10] A grocery store conducts an online lgd o3 duslyo Uiy yxie 521 [10]

study in which customers are

selected and asked to provide feedback Aol § gy Ao egilidal

on their shopping experience

randomly el ogie Clbo o Wil gdis eMoa! yLuis|

K.)whba @

Observational study

Lai gkl (@
experiment survey
: Al

 any) aaisal
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[11] A research group randomly
selects 80 college students , half of
whom took a physics course in high
school , an compare their grades in a
college physics course.

4l LIl 80 disw ds gaseo yliss [11]
duyydall § sbpd yyio pgiual d3 ¢ LWilgdus
Al § sLind 5 yles gl (g dogill!

a:\;u.a;\.ubd @

Observational study

experiment

L gdkinl (@)

survey
: Adad)

: (Aluaay) éﬂﬁ@.d\

[12] A research group randomly
chooses 100 people to participate in
a study to determine whether eating
blueberries reduce the risk of heart
disease for adults

3 100 )l ddow degazme cwld [12]
bo dodsedd dulys § A5)Liwl) ddlgiue dis sl
LUoYI ylas o Jis G gl Jabs O 13
Y ol bl il ol yely

%MAKM‘JJ @

Observational study

experiment

gkl (@)

survey

-

: Al

: (Hluaay) é‘:‘%‘d‘

L

[13] A television network mails a
questionnaire to randomly selected
people across the country to determine
whether they prefer watching sitcoms or
dramas

JI Bleen! jLaldl 8l s> cuosi [13]
o llgie )il 65 polindl dsgaze
Oglais 136713 Lo dodowid A9l elouil ara>
dyalyd! o A3l Couudanal! Bkt Lino

donea Al 2 @

Observational study

experiment

gdkiv (@

survey
: Adad)

 uan) aaisal

L
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Determine whether each situation calls

study.

ol leMaiw! (£l CaBga JS 0613 Lo 2>

a survey , an experiment or an observational > 819 diuall Su> @ ¢ dxsewns duslyd ol duyxs

do YS! S Wilkia>| laoixe

[14] A fashion magazine plans to poll
100 people in the UAE to determine
whether they would be more likely to
buy a subscription if given a free issue

elyzY LI e i) alass [14]
oyl Sl § pased 100 o s Uit
085 L% Jlai 313) o duoet) Buseiall
Almo dds e Ighas 131 Y al slajw ALY
dmall (0

%MA&M‘JJ @

Observational study

L

experiment

survey

[15] A travel agency randomly call
250 UAE citizen and asks them what
their favorite vacation destination is

250 = yaudl SYEy $u>| Jals [15]
oS oelludg Busiall doyall iyl § Liblge
W3 g)lis youw dgarg Juadl

%MA&M‘JJ @

Observational study

L b

experiment

g3l (@)

survey

[16] Ibrahim wants to examine the
eating habits of 100 random students at
lunch to determine how many students
each in the cafeteria

‘ob.lall Jals wisle ua.:d P::"“b"! g [1 6]
slu! UST Lol gdus eyl 03 Lo 100 s
patas J313 0g L Gl Ol sue ddxd
Ayl

:\.:\M.Az\.ubd @

Observational study

experiment

gikinl (@)

survey

L b

[17] An engineer is planning to test
50 metal samples to determine whether
a new titanium alloy has a higher
strength than a different alloy

dige 50 )Y ruwdigall v ks [17]
Bilew COE13) Lo dodzed Ji opo O0lae
il cpo AST ddlo €13 Bzl 0 g il
Y ‘si Sy

donea Al o @

Observational study

experiment

L

gdkiv (@

survey

10
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Design statistical studies

ddla>| dwlys dlus)

(Al o dae) die ALaY) dinial) (ubud) a ggdal)

28 Sloglaall 095 aie of dime of 83ue0 oler] diler] B 13] poia JIgud! 052
8By JIged] o dpla Y 438

Souzma o] o gt Vg et gusly O 13) ke s g 052

Determine whether each survey question is 2 al 1 made £ BIANL Il JS S 1Y) La das
biased or unbiased Jmada

[19] Do you think that the school Ao J) darloy dugyuall O wiiad Jo [19]
needs a new gym and soccer field? SO pdd)l 8,SJ Caalog ddlyy

Unbiased Jwais & (b Biased Jsaia (@)

[20] Which is your favorite soccer team dazxil Ml padll 5,8 33,9 L [20]
, Barcelona or Real Madrid? Tuyde JUy Pi gl g

Unbiased Jnais & (b Biased Juaia (@)

[21] Do you play any extracurricular Slpunydo pE Aol sl poyled Jo [21]
sports?

Unbiased Jjaie »£ (b Biased Juaia (@)

[22] Don’t you agree that students JLSJI dadlye a5 3319391 [22]
should carpool to school? duydall J 023 wis Hliuall CdUall

Unbiased Jnais & (b Biased Juaia (@)
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Find area under normal distribution curves

rhal) il dada cual dad) ol dabual) Mo

(Z 2 d3ua) (sbs¥) a gl

X -

VA J%OAEQWQUH&W‘SQU%|ME\¢W|Z a.a,gé

Sl Byl 92 0 9 ¢ lawgll 9 p 9 ¢ SULl @8 (B X Cu

Find each of the following e Y U

[3] |fX=19,|.l.=22,0'=2.6 0=2.6¢ p,=22¢X=19 QS‘.)! [3]
Find Z Z dod v >

—2.28 @ 2.28 (© ~1.15 1.15 @

[4] fZz=23,u=64,0=1.3 6=13¢ u=64¢2=2.3 o513 [4]
Find X X dagd uzr

~66.99 @ 66.99 (© ~2538 (O 25.38 (@

[5] |fx=52,|.l=43,0'=3.7 6=3.7¢ u=43¢X=52 QS‘J! [5]
Find Z Z 4o v >

2.43 @
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[6]1fz=25,u=27,0=0.4
Find X

6=0.4¢ n=27¢2=2.5 o513 [6]
X dosd u>

-28 @ 28 (©

-36 36 @

[7] 1fX=32,u=38,0=2.8
Find Z

6=2.8¢ n=38¢X=32 C)SLS! [7]
Z&A,}S.\}

214 @ 2.14 (©

-5.36 (b 5.36 (@

[8]1fz=1.7,u=49,0=4.1
Find X

0=4.1¢ u=49¢Z2=1.7 o513 [8]
Xa.o..,«..é.\_q-

55.97 @
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Estimate limits of functions at fixed values
Badome blid wie Jlguwl Giblgd 10dds

(A die Algs 392 9) (b o ggiall
criogludiag CBylall sl olialgs s o6 13] Y] B3gzge € (o x AR i fix) DI Dlgs 595 Y
lim f(x) = LESItA lim f(x) = lim_f(x) = LEBJNEUIEYN

TYEIPERSCEINERIRIN i f(x) = lim, f(x) = LRSINIR

Estimate each one -sided or two sided Ol -Bydall &5U3 of Bylall duolT dslgad) Hu8
limit, if it exists Odrg

V=x if x<0
Vx if x=0

@ -1 OF! ©0

[25] lim f(x) where f(x) = {

3x if x<3
x* if x=>3

@ -2 ® 9 ©0

[26] lim f(x) where f(x) ={

x—5 if x<0
x> +5 if x>0

@ -5 ® 5 ©o0

[27] lim f(x) where f(x) ={

- _xz + 2 lf x<0
[28] lim f(x) where f(x) =) 2x if x>0

X

@ -5 ® 5 © 2
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For each function , estimate each limit if Sy Of gl )8 . b lee dIs 5§
it exists

[29] lim f(x)  |[30] lim f(x) [31] lim f(x) [32] lim f(x)
@ -1 @ -1 @ oo @ oo

® -2 b -2 b -c0 b -c0

© -4 © -6 © -2 © -2

@4 @ 4 (@ D.N.E 335350 5¢ | () D.N.E 525250 22

dilgll) daa) yal)
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limit if it exists

For the function below , estimate each

g 0 Bl 5 08 « &I A1 3

[53] lirg_ f(x)

[54] lim, f(x)

[55] lim f(x)

@ -1
b -2
© -4
@4

@ -1
b -2
© -6
@4

@ oo

-0
© -2
(d) D.N.E 325250 1

[56] lim f(x)

[57] lim f(x)
x- 2%

[58] lim f(x)

@ -1
b -2
© -4
@1

@ -1
® -2
©6
4
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Evaluate limits of polynomial and rational functions at infinity
LG e dgud! § Sy Al Jlgudl iblg dasd Sl

Evaluate each limit L o dlgd JS dasd U

[35] lim (5 — 2x?% + 7x3)
X — 0O

@) o b -2 (d) D.N.E 335250 &

. 3x3 - 10x+ 2
[36] lim 3 >
x—> oo 4x°+20x

®; ®;

. 2x% + 7x -17
[37] lim =277
x— oo 3x°>+4x~+ 2

@ w ®o

[38] lim (10x + 14 + 6x* — x*)
X — 0O

@ oo ®o

dilgll) daa) yal)
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6
. x° + 12x
[39] lim ——
x— oo 3x°+2x4+ 11x

oF ®

) 14x3- 12x
[40] lim —
x—o0 4x2+13x—8

@ oo ®o

[41] lim (7x3 + 4x* + x)
X — 0O

@ w ®o

) 6x°— 12x% + 14x
[42] lim 3 3
X > 00 2x2 + 13x

@ -12 b -2

[43] lim (x3 — 6x7 + 2x°%)
X — 0O

®o

(d) D.N.E 335330 &

dilgll) daa) yal)
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. 6x3 + 2x - 11
[44] lim —; 3
x> 00 —Xx>+17x° + 4x

@ oo ®o

4 _
[45] lim —— —2

x— oo 5x*+ 3x3 - 2x

@) o b 2

[46] lim (2x° —4x*+ 10x — 8)
X —> —00

@ oo ®o

dilgll) daa) yal)
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Find instantaneous rates of change by calculating slopes of tangent lines
ovlead! Jao 08 Ol 33yb e (Jaselll sl OYdae olox)

(Balll sl Jana) (bl a ggdall
die glaall m Jeodl 92 (x, f(x)) dadsdl wis fix) I ddl Juiild Jasell psll Jdas 950

Gl 2979 bty RBNUREEEIRIRE olusiul ool Ko U (x, fix))

Find an equation for the slope of the Sl wie WIS IS bl Jbad! Jod oo U
graph of each function at any point i
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Find average and instantaneous velocity
dlaw gioll dgxial! de wdl Sl
(A ) Jas g1a) (pubal) o el
v el lawgio sbm] pib b 9 @ oaiie) caidads Y A flt) o3l DS Bygee 3 b gll S 03 13)
diall pldseiwl

Pl saloml S s (X, £(x))

Al (§ ) _ f(b)—f(a)

Vavg =" 55 s

Example (3) (3) Jhs

The distance in kilometers that a runner slis (galad A il e gSIL ddlunall Bl (e

completing in the Boston Marathon has ddeo (p0) .J.:u Olawes Og8hle dudlio § 2 e
traveled after a certain time t in hours can f(t) = —1.3t% + 12t I (o oleldl t
be found by f(t) = —1.3¢* + 12t AL s lud! ¢y sluadl ds w Jaswgie 0513k
What was the runner’s average between C8lad! oy I 9
the second and third hour of the race?

dilgll) daa) yal)
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[42]

A cliff diver's distance d in meters above
the surface of the water after t seconds is
given

[42]
00 poled lgalad I d ALl 4S3 3
019 t vy sl Zedas (998 HLiaHl il yoll

t 0.5 0.75 1.0

1.5 2.0 2.5 3.0

42.1 | 40.6

d 43.7

33.8 25.3 14.2 0.85

(a)calculate the diver's average velocity
for the interval 0.5<t<1.0

Bj.b.U uobi." ar-ﬂ .b.wjm wo-‘(a)
0.5<st<1.0

-22m/s @ —~35m/s (©

-62m/s (b 65m/s (@

(b)Use quadratic regression to find an

equation to model d(t). Graph d(t) and
the data on the same coordinates plane

et Dslae 3wy (Al slussyl puseisl(b)
Ll 9 d(t) Jeais 03 ¢ Lrdgad dt)
Wil SN G giunadl udl (§ 8392 gall

Ly

dilgll) daa) yal)
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(c)Find an expression for the
instantaneous velocity v(t) of the driver

Sl v(t) Aaoall A2l a3 i5i(C)
Q‘}ﬁ 3 i éﬁLwJ‘ a.cfu)g..\.a.ﬁ dodSeiwly

and use to estimate the velocity of the
driver after 3 seconds

v() = —-8.18t-0.02 , -246m/s @
v(t) = —9.82t-0.04 , -295m/s B
vi) = -7.12t-0.03 , -214m/s ©
v(t) = -5.16t-0.02 , -155m/s @

dilgll) daa) yal)
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Find antiderivative
W| Oldi il .)L?:g!

(g3l & Jalsill) (bl a ggdall
@b o f(x) DI dguseall ae S Sy

f(x)dx =F(x) +c

ol a6l (2 € 9 fx) VIl duSall diiinall (B F(x) Cum

Find all antiderivatives for each function A1 S dunSall Gliiinedl gozr dz>

[a] f(x) = 4x7

@%x7+c

2

[b] f(x) =7

x4

@ = +c ® -2 +c

3x

[c] f(x) =x*—-8x+5

@%x3—4x2+5x+c @—§x3+4x2+5x+c

©§x3+4x2—5x+c @—§x3—4x2—5x+c

dilgll) daa) yal)
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[2A] f(x) = 6x*

@§x5+c

[2B] f(x) = 3

@=+c ® -Z+c

[2C] f(x) = 8x7 + 6x + 2

@x®+3x2-2x+c

® —a8—3x2-2x+c

© a8 +3x2+2x+c

d —x8—3x2+2x+c

Find all antiderivative for each function

a1 N dunSa)l Oliill s

@F(x)z%x6+c @F(x)z%x5+c

@F(x)=§x6+c @ F(x) =

1 5
-x c
5 +

[1]
fx) = x°

@H(b)=—§b—3b2+c @H(b)=—§b2+3b+c

@H(b)=—§b2—3b+c @H(b)=—§b2—3b+c

[2]

h(b) = —5b—3

dilgll) daa) yal)
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4 2
@F(z)=§z3+c

3 2
@F(z)=123+c

4 1
@F(z)=§zs+c

3 1
@F(z)=zz3+c

@N(t)=%t4—§t3+%t+c
@N(t)=%t5+§t3+%t+c
@N(t)=%t5—§t3+%t+c

@N(t)=it5—3t2+zt+c

15 4 2 3

@ Q@) = 1—5r; —2r -t
32 3

7 3
@ Q(r)—1—5r5+—r3+§r2+c

7 3
@ Q(r)—1—5r5+—r3+;ri+c

3

© Q(r)——r5+—r3+§ri+c

[3]
3 2 51 1
q(r) = Jr5s+ 13+ 712

_1l. . 6_1_4_ 12
@W(u)—gu LU —u tc
_1 5,1 4,19
@W(u)—gu tutout+c
_1. 9,1 4 195
@W(u)—6u to,u —cut+c

@ w) =§u6+iu4—§u2 +c

@ G(a) = 2a* —§a3 +§a2 + 3a
® G(a) = 2a* +§a3 —gaz + 3a
© G(a) = 2a* —§a3 +§a2 —3a

@ G(a) = 2a° —gaz +§a2 + 3a

+c

+c

+c

+c

[7]

g(a) =8a®+5a? —9a+3

dilgll) daa) yal)
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@ va) = —d———+2d3+3 5d+c 8]
® v(a) = +2d3+3 5d + “(d)=%+%—6d2+3.5
Tt a2 c
d4
© U(d)_—d———+2d3 3.5d +c

2d3 +3.5d + ¢

@ M(t) = 4t* + 4¢3 — 10t — 11t + ¢ [9]
m(t) = 16t3 — 12t? + 20t — 11

@ M(t) = 4t3 — 4t + 10t° — 11t + ¢
@ M(t) = 4t* — 4¢3 +10t? — 11t + ¢

@ M(t) = 4t* + 463 —10t> — 11t + ¢

(@) P(h) = 8hY + 4h® — 4h3 — 14h + ¢ [10]
p(h) = 72h® + 24h> — 12h% + 14

(b) P(h) = 9K® + 4h® + 4h3 + 14h + ¢
@ P(h) = 8h° + 4h® — 4h® + 14h + ¢

(d) P(h) = 8hY + 4h® + 4h3 — 14h + ¢

& el | § 22 et el | et | 3500

[

056 7825743
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