Natlonal Center

for Curriculum Development

PATR]

IS (PSS-S P TIPS [JU-PA {
v [N\ (P> {
TN (P vy

( © adlgae e W

(L:'-;‘))C)j—yl-éﬁ|wj-0—°.b

-~ ZOLR pglall ikoott 38,40 ¢ 5L ~
Y sl Gy b e SN Lo oSO el s oSS T Jldid gl s gladd o gl 5541 g

O 065376262237 06-5376266 () P.0.Box: 2088 Amman 11941

ﬁ @nccdjor @ feedback@nccd.gov.jo @ www.nccd.gov.jo




eV el 3 e By g Gron iU A VYAl o jhice (3 QLI a5 ol s 416,155 0,53
(2021/169) 15 5 gl s iy A1 ol )1 15569 2021/12/7 ey 55 €(2021/5) o5y ador (3 bl 1 glad b 1 55 o)
2022 /2021 ol padl pLall (s oy 2021/12/21 5 6

© HarperCollins Publishers Limited 2021.

- Prepared Originally in English for the National Center for Curriculum Development. Amman - Jordan
- Translated to Arabic, adapted, customised and published by the National Center for Curriculum
Development. Amman - Jordan

ISBN: 978 - 9923 -41-386-9

iUl 453, Y1 AL
ieb I 4aslls pls s gy Y1 o3
(2022/4/2083)

375.001

eAbdl gt b 1 5 103 Y

2L gaball gt b 1 5SSl /(S 1 fadll) Il S ¥ gl ol il il )
2022 ¢3S ol 10las —.doeiie g 8y 30

o2 (90027

2022/4/2083 :.|.

Tgpbadl ] [odaidl Sy g [ ol 500 A 2dl | [aliad) s shai [ 2 ol )

Al 2l s 51s 6T)  Cnmadl  jimy V 5 e (5 gm0 i N & gl 1S il 5 oy

All rights reserved. No part of this publication may be reproduced, sorted in retrieval system, or transmitted
in any form by any means, electronic, mechanical, photocopying, recording or otherwise , without the prior
written permission of the publisher or a license permitting restricted copying in the United Kingdom issued
by the Copyright Licensing Agency Ltd, Barnard's Inn, 86 Fetter Lane, London, EC4A 1EN.

British Library Cataloguing -in- Publication Data

A catalogue record for this publication is available from the Library.

£ 2021 /_»1442 (4w 2 L 531 daall
p 2023 - ¢ 2022 weld ousl



doad.0ll

UG PPN PO [ YU ERTPN - R N SRS NP R N VO[S IR
ol o1 gl gl I ol s g 015,155 o 05Ul cqraliall ket 2o 1 58 all n o 635
Aoaizoll sl b ) STE,L e s cs5leadls b pmodl ol sy i,V Lo £l Cond 0583l i
IS zall J5 5 Sl ol g Bl 58 2 A ) Ll al o bl I s OIS
Ol 6253, ol ot sl e Godle &2 351 Jall sl 335 Aol 5 6 s Lo aomnlio 55 01 I3
I o Ll el ) 2 1 (2301 o Lgaloen

o Bl s Laal 20l I le 5 sall 38T lpnandr & Sl Al ) OLsl I oS slae] b e,
eizedl sl pealis o sl 53 10 S 314 ] malond) ol pald a1 sloie] £33 ailsinall dalall i Lasl

ji¢udjéwg}ww2¢fwc§33>jdﬁl§b@jb&byﬂ|oMﬁJE'g;\&u.&);dﬁJS}

RS

e

kel s Bl b gl 2 ool ol 3 o S g €205 0155 (o Aoy gl il 5o s
Bl sl sy Ltlial o oS Wl 1 BLS] S Uy Sdas Ldims 5ol ole s 5ol Loy, e
i 13 a5 ey L s s 2Ll 3ied 15l

:\.\.UG.Hwﬁ&‘bu)bsb;;jGQQQMAA;J;}LJBM@#Q@M}J\ﬁwh;{ig;c})

PO TSP PUTR U WO P [PUPEIN | PV P PPy L WN By FSpg RIS U AR
SLSIL Ll Boe 35 5 g ¢l il e BLS Be - sledl s CIUI LS o i dis <5l 2
3 Ul Gl a3l polas o ol o &l o ol 0 iy G5 B 3 50 B o s 53 g sokodl
ol
(e Jozy 5 calall 5 g ol gl ey Ll e Iy OF J5 5 e lsS1 a NHERESP

.SQMQLE})\AOAMuFFL}cﬂ#L}j&WSng@j sawjzaufsiw‘jal?,ab.)|

gl sl bl 5



<ilginoll Goils

B arodiioll cililpisyl @) saagll
B e Zntzodl SULBY 1yl
15 o Gl Zagill 0151 2 oyl
7 SO ol gl Lt
24 o, Gldidellg cytaul @) saagl

26 e JuasViy bl 1




<ilginoll Goils

B8 o) Oilubwiollg citioll @) saagll
B0 oo Mdezlly Ut 1 eyl
B v Lleodl enlzalls Sl 2 e
Th oo, Tt oozl s Uzl 3 el
Sl N LI Dt Mzl 4l

89 . . N | PAPHI R




drouiuioll Culilpsayl
Piecewise Functions

042 drodi Lo
€6aagll

Gacll Sl 31y datzedl Ul B e

Ol & [0 828 A3l bl 4o i dad Al

gV 8 3 555+l 148315 eledl LSS

cs\,_;ﬁ&g&msﬁ{,br;;;@b‘w\

Jetad i gl eda g Jalo 533l Jo
1755 G5 aly (LSl oLl 5Y) oda
(Wdlmallt 2o (L guailias s
(Sl g




- A \ X ‘\ // =Y :
- (,' ; - "'
\ n —— X - \ \ - - . -

:6aagJl 0ad kg\.ﬂpd.mﬁ il d LSJLuJ RIPALY, ATY)

\

"=

o\M}dbﬁjW’&d‘d‘ﬁY\ 4 | AJJ_>J|Q‘)_.:SQL_:‘J§5\J_§L¢3 v

3

o g Billaad) Lactll O) B iy a5 35le] < LBl i bl Y1

# 7 V
LCia Ul 3 j
: -~ /’,/ Ul BN il Jlsedl dss v/

J’:"J‘L":@V‘:&;—MUJL""L"?.!/
ntzel]

s Sl S e plally
LTRSS,
/)\ —— AN

\

W\

-

O3V Jlaxily L3l il o B o €

-

A |

X . \V S
LS 0 (6 —10) il b (s I il y A dawal) ol 55 Jorzu

Ebjj\ LJ‘JJ.{PJJ‘MC)LG)*D}«J‘ OM:\&?\JJ “ﬁ)w\ p

7 K\I \\//




drodaioll Culilisyl

Piecewise Functions

colde g s ol «@Lg alias s ‘%ﬁ«lo.‘\ O\ﬁy‘dj&?
cadzall Ol 3Y)
10000 J 5 olaws docd 50 10% aes e Lo L) gon>

15) . £3L5) s (5T dad 150 15% 5 eI s B
b () fladl L JD 7 ol I LS 3 018

Caize L3030 aJloms ol 5o Y dilies Aol g 5201 O, 3Y1 i
STl ol B el s oy O 531 g2 Cnizedl 01 3V L (piecewise function)

o J

~ & Z x l _2 Sx<1 .
LU o b f) =TT 1S 1)
3 ,x>1

. 2
J®) Jwe s3> (1

g, 2

o iy O S 01 Y1 0T LY
—22X<10,,55 Lo O13Y1 38 Slood Jannd ff(0) = x41

=1 0585 bokis 01 BV (38 Ol Jamnd 1 f0) =3
[=2,00) 5zl 4o fX) s (03]

J(=2)igaxl (2

c sV sae @l Lemzal (031 .[=2, 1) 5 2 2y —2 sda)l
S5 el fomzad (031 .[=2, 1) 3 20 | omy —2 5]

flx)=x+1 SVl

)l

1
Gyl 488 @

Ay Pl &)
Eatzdl bl BYI Ggel
5201 Sl BN LA

.SA&\S&A;SL

»Sail
S =z ¥ b su sl
e 313 S [a, b) 5 24
@<x<b:i gl
) ) oy 4
£85I [b, o)
X = balad




f=2)=-2+1 X= 2 e
— -1 -

J(0) iod u>

t oV aae @l el 03] .[=2, 1) 5 20 ) ez 0 50l

f(x) =X+ 1 J}%)}\Z.J&w\
f(0)=0+1 K20 e
=1 bl

J(2) da8 01

LW sde Wl Leazal <031 .11, 00) 8 zall | ez 2 50l

fx)=3 L sl
f2)=3 X=2 b
e z 22
colbe sd>-] o (Ll fX) O BN Joel

—2<x< 1be(x)=x+1J§J:189hi.ll

Lty x=11oke slealloes 3 b e ) =X+ 10 ol 01, 3Y1 i u =T
LY gl e J s dlenzaly M35 6 = =2

X -2 1
y=x+1 -1 2
(€A (=2,-1) (1,2)

2

G Loy ool o5 ¢ Y1 (s el 3 (=2, = 1) Baiidl 5 (1, 2) Lol e
(=2 50l g o Bzl 35 313l 2o ) Bzl 3l —2 500001 O ey it
V) el Gl Y b Lol BT (=2, 1) el e i 1125 51, el 1T 206
(26 22 1l 25 210 ol il UL sl g Bl oy 331 sns 5

(1,2) daidl ke

3

4

5

»ai
o)) O L,

O 51 fx) = x+1
r"‘g’.“ fd._fp cg’_bﬁ-



x> 1l i) =3 fol:2 59l |

¢ 5. 2
y Jras 10T eeub 0l 31 5 flx) =3 01 o >V

i > s 1y (1, 3) ezl e Ty 31 oy
e ltall 5oy 3 lslnme 35y J] 155 6(iales)
ya 5 slmall K201 LS
-2 : ya olke 0 L_g\ﬁ‘o\,:sw S el e
[-1,2)U{3}

< % ¢ x+1 x<1
Y eyl e co b f() = + r< oS3

FOO) e 53l (a

FB)5 )5 f(=1) e S tag ] (b

colike 30T 3 Gl 0 01 BV o] (c/

(S alzas Jael 13] Conized] O BV 3006 sloy] L (Sl

.
y JEald) Coaizadl o) BY) 5usls s
4 abeadt el 3 Gl

2 e S Jtd sl 0 VI s

X :@@\J:id\
574 -3 -2 10\ 1 2 3 4 5 i
=1
2

U101 BN I su_sB (ST 16g-tadll
. ﬁ)cdu‘w\wﬁyhﬂ\ﬁ

. (=4,005 (—2,2) 1 il oy plat
2-0 2
m= =—- =11y

244 2

ySaii

s Ol ,—3Y U

S — s azes
-y

<

JEEY
ol il e
(X, ) 1 —daidly

‘PR (xz’yz)ﬁ
m= Vo= W
X, =X

Jeodl By adslan g

S By

y=mx+b




solel o Saly oy = 2= 100 +2) t s 8l s o) By plad) Uslas O o5 pn

FOO =X +4 15,50 b lgls

(—00,—1) 5 ll & sl o O i (—1,3) el i S 55 55 5 g U
S0 O 3N s (ye

Gzl s G el o a1 sl oo 501 015V 5516 T 2 5gin

0-2
m= 0 ] :—2:“J‘.:Ai‘)‘(_132)‘9‘(070):&.f:::j:—wLf
+

o il ool By elslns 05 «(B=0) sl oy pomadl plat platdl O ey
flo=-2x 5 y=-2x

sl on O ias (—1,2) 1l Ty (o platdl G5 o e Al 3 15y U

S0 O3V s 0 [—1, 00) 8 2l

t 2 OB M sl 03

x+4 ,x<-1

—2x ,x=>-1

fx) = {

0 : . w o oo ..i !‘9—

RN
B
©\

ii
.
—_
3

20l cazdl ol 3Y) 55 ST

s slomall S

— N w L &)
sc\,
s

J

dn T U3 a2l S 5Y1 et anly 5ol il gall o 28 i )

s lags Lo Aol e i e Lty (bl sl G oo 5V
L @alesd)l bl

plaii
515 552 o o2 L
oSad 4 ((-1,3)
(6. 5 o Ll lani
sl (—4,0) J—
ONER W

0-3

@©, <

JLEY]|
&élﬁx < a il
(=00, a) s zal
g&?x >adladls
[a, 0) 5 ;!

JEEYy

Gaadll 5l wYI plasdl
Y] Reg ]l
ONed bl J el
LG s




6Lp.l|g.o:3d|io~))

Aol Malally rbeloll 2T 2l s 5T > |
o Aelw 0 J5Y Jos el JS 2 ID 2 by Slli
oo ST Jas dol S 52 ID 3 b3 o3 Lo sl Lot
ko o ptadl ol dsly U 81 ST M3

g plelax Jos b5 (D5 Y
el el s s i 513 2 Y1 Ol 0Ll a5

o 3 s 6 6 5t 8 oY1 Db el 40 o 5T o)l el st OIS T3] o
JD2 s ool

she oo 3 (65l 8 Y O el d0 o STl olel s 32 OIS 13 o
Jos 2L 40 Jls 2T el ) Blas D3 dslu 40 e 551 ool

LS 30 s I WS o ol

olelll sae PR
0<x<40 2x
x> 40 3(x—40)+2(40) = 3x—40

s ) Y Gtz 013V e g VT B el foe 15 T3 Y1003
Gl Sl s

2x ,0<x<40
f(x) =
3x—40 ,x>40

Y1 355 oledall g LI & gl ol g J1830 5 o bl olidttanal dT 5l &, 35
Jasy

15% Ly JD 700 o |5 A 3y Nsal)

10% s JD IOOOOAJST‘,]D7OOO.,3C,|J:J%;J|gbﬂs;li; .

JD 50 is SGID 1000 ghs A sl Jask o

ia Lo o b (Y o) 311 sl ol el G B 381 ST

- TINN |
J

140
120
100
80
60
40
20

fx)

X

0
0 10 20 30 40 50




Jiluall J5lg Ljail [

3x—4 >1
:;,lS;«f(x):{ . = 1ol 13

- 2 » 2x+1 ,-3<x<0
) 2 ,x<1

2x—1 ,x>0
80 5 f(X) 2y JS e st @

8(=2)58(0)5 25 (1) 11y0 JS Bus i] (2

e 53l o3 B f00 01 51 ol (8

ol 33 o3 Gl g00) 01 51 el (8

\&

1 L S 3 Bl Jaeddl comiizall o 515006 ST
6
5 g 6 g
4 — 4
2 2
X / X
—4 -2 0 2 4 —4 -2 0 1 2 3 4 5
., A
< =7 o —4

! h(x) comizad) o) Y1 i Jiud s glomall K2l 12

4 < :
LY ol 3l e o
2
x olas () O BY1 Jloes 321 (7
—4 -2 4

2 (6) 5 h(3) 5 h(0) 5 ch(—3) : o S Bud d] (8

258 s s pan cyr 3 b5 o sla anl S ST ST 55 (8

D5 5 gl o sty o Il 3 1 IS Bl 05 0 Lo (5 sl s L

lanzal Kol Gaza U151 ST ID 10 Lo a6 813 e 513 13] Gl
a1 ke




U gae 5 JD 500 o 5lkis (5 e 3y sl 3, (g lans o sin Jamy 1 Les] (10
Slaral sl S b5 lagee ;o2 JD 2000 U1 1y 1% L &y g
S 45 G Eodl 8 1.5% Lz U s oty S JD 2000 Lo 3 162
Cstiad (6 il Al Ol allanzad g Uaiza Bl 351 ST JD 2000
il

s W) ay sl Al 2T

Lol paaill oljlgo 5

x+4 X< =2

Mdsjcﬁwf(x)z{ fetzal O13Y ke el &l w 2310, 5 @2
—2x—2 ,x>-2

;‘kiw‘.:‘L@saﬁzg,,)umm:Lo,wj_asigg;pszdwﬁiu,np\j‘@gg.u%_ajs

H o < @
D S 5 L s3SI S 3 LS Conadl 01 Y1 b 30l Jlomall 5l 5 A il
5|
";‘3 o

F2) = F3) =55 f(=2) = f(=1) = 3 Eoes (f () Umiize U1 ) sl 1 e Ulne 08

\&

3 ,x=1
2—x ,x+#1

2 v
| :

tomizadl O BY el tases (14

. 3 P
.o‘.Laj 4.‘L>u= .5:19-‘ ('5 GL::L:: h(x) ={




a8ln ol dosdll Glidl

Absolute Value Function

ole g alloes e 5 (Gl alta s clillaall Lol 01 51 G5 5ms

o cdalladl dadl O 31

Aol el ol Bl (6 o e Lillas Lad (5 5oy I O BYI Al

sl s «(absolute value function)
fE=lx+2| ,  gx)=[2x—4]-1 ,  h(x)=—|x[+3

o o 6ol X i s 5 (] oIl Ll 530 silladt 2l O Gl Sl
1] S K 10 €] 2 0 0B (D 0,50 Y L O Ly olas¥) bt Lo il

L Sh LS ke 0 3815 50
—-x ,x<0
x| =
X ,X=>0
oo Jlamzaal 033 (s ccniin O1 815 g b Bilkas dad O 31 T LS 3le) LAST Sl

Aol Zadl o B iy 5 33L8] i Lo 5 cdillao]] dogdll

'

0\

J@) =1 5038 s 3 0= (336 ekl el o1 31 iy 5 s

Y ol el s of Akl dadll O ) iy asasle Y

sl sbaall 3T 03 (1500 gl dilaall ol Jotls Lo Jal 11 8g00301

JS b Jd o ] 5 s 3 i) Ll g 22
b b se(1,3.5) iaidl dae Lol ol OIS13] L1051 52 50
Ol =31 a b (2.5, 0) idaidly «(—0.5, 0) idaidl dze Lgaels

Al gty kel (il Aillaall dagdl

ey

sl Zallaal iagdl
I _aasl
ALl s
P i g Ll

|-5|=|+5|=5




3x—6=0 150 6 sy &illadl Zacll 15 3 Lo faoy

3x—6+6=0+6 slaall i b J16 LY
x_6 3 Ll Dsbeall s b e

3 3 i
xX=2 bl

ailor e 5LV sk o3 eolteW Jast e Dolaadl 5dor ol 22 gm0
ZM&wagiu@ﬁ:{¢4.::3L?r1.93)l_3>ﬂJL%H«;\-&%\L&J&Z;M\L';;%
) O i Lo 60U g ol 3 L8l 05503 BX—6 15zl 1zl 3 (0 J2)
B 3 (4 )2 e STaud 5T 3 el U5 g 2 5l 5L ALtz
12 5080 g e g 11 5L O ng s €y gl 5 Uil 055 336

———————— | ++++++++
2

o)l Dslandl Jio e 85L8] s O BV SuelB ST 1 3 8001

SSTad (o pedl el B ns 053 o 9 LaS Ballaodl Lol o Jo1s b Lo ST
:—13L§jwwﬁu\a&?ﬁ|}»,&bguquuﬂ\
6 —3x 3x—6
———————— | ++++++++

2
(il dad)) 5oy Jlamzad 035 p0) cordzedl O BY150els ST - 4 Bglaill

0 :{G—Bx ,X<2

3x—6 ,x=>2

b 2l 3 s e ()5 f(—1) 1 JS sl

f(-=1)=6-3(-1) —1<23">19L;ﬂ\34;w\&gx:—1u@ﬁ
=9 Lol
f(4)=3(4)—6 452 Y s 50 d =4 iy e
=6 Lol

0 : . "J..O o a0 ..i £

Jh(x) = |2x + 8] dallacdl el ol B iy a5 .xﬁfi

=
<

oloii
s LA S
e flo) ol 3N
LSV ol

%) :{6—3x ,X<2

3x—6 ,x>2
Slastll o, 1505

3‘)\_.“..4».5‘ B2 C.;x




(e JX) =almx+b| + 5 5o i dladl i O, 8N L | _zadl
.x:—Wb el dpm olilas A STV K8 e cpelad e 0550 am# 0 5ca# 0

BT sl des Jol ol b oy A1 8l 2 01,3V s (Vertex) ol
(=L o) biians s

ol Ll g Jlarznly Gl £allandl 2l 01 51 Jited e

|
w . z 2 2
ol g allowa 1305w ¢ 5L L ol 31 IS Gy Jos]
L f(x)=|x|
Bl e Wslaa 5 01 BYY ) B Sl ] Al 21 Bghadll
i

51 LV f(x) = almx+ b+ il =[] 101 5YI o)

a=1,b=0,c=0,m=1

toel )l da S Jo

(—_b ¢) A i |
m?
:(%,0) b=0,m=1,c=0 i sz
=(0,0) el
LBl g slas dx
x:—_b Ll ) goee dslas
m
x:% b=0,m=1 _a = pj.n.li

x=0: 05kl 2
x=0 belly | Y 5]




g . u e 2 .
.WJSSJM&‘VS"&M\)WJYXMWJJ}\ :26gkdll !

/2 3 w & 1 e
A R (1 J2) 0 e ST Sl e Sl S ex =0 Ll poo OF Loy

LSV sl 3 LS 01 BY1 b ag s g ol o3 (=1 J20) 0 e 3

X -1 1
fx)= x| 1 1
(x,y) (_1’ 1) (1’ 1)
Bl 01 BV 2l 23 6ghadl
:J“‘eﬂjo:‘
y (Y1 5 seadl b ol s kel ol
A : ’
VS e S Bl o fool o
2
70 =] ) e gores 3o Jlmadl O LI ol o oY
- 0 @ %
’ i 0,00) s kol O 5 ezl slus Yl

2 f(x)=—|x—1|+2

Ll 5 some Aslas 5 01 Y uly dlis Slas] ] 11 gl
. 2 ¢
01 b= (f(x) = a|mx+b|+c 1ixa2l f()=—[x—1]|+2:0) BV o6l
a=-1,b=-1,c=2,m=1

B R REN RS

(_Wb’c) o b L]
_(_(1_1),2) b=—-1,m=1,c=2 24
=(1,2) el

LBl e Aslas dx]
x:—?b P PR-{ NP
x= _(1_1) b=—1,m=1

x=1 Ll

plii
Gy Jloni) S
OBV e o s
S35 of (%) = |x|

Lol u)a;— e XS
o bl oF il
«(ENTER) Jl=s¥13)
LS L) el gl

3
St
GeaGebra

M 16+ 1l

ol
e ol Sy
(01BN Jred | g
f(x) = —|x—1]+ 2
s el LS el
L ps 501, 5Y
s kgl Vj WJsYl
«(ENTER) Ji>¥1 35
LS Sl Jtadl gl

c
ot
GfoGebro
L




# 1 ¢ e £
.W&S)M&\ﬁcc}iw\)wd?xéww;b\ 12 6ghdll

3 g & w & @ ﬁ;
BT o T aads o2 Jm) 1 e ST aedldas Sl 6 ar=1: Sladdl ) goms O Lew

LI ol 3 LS 01BN b Leg s poo ol 0300 J20) 1 e

X 0 2
fx)=—|x—1|+2 1 1
(xy) (0,1) (2,1)
Vi IR 2L
, LGk O BY) [l 3 8gladll

4

g ICE NVON FP PP DR P R

1/?\g1> A S e el bl o ool
i X

G, 2
} f ?\ aﬁywﬂdbmj‘d‘dw\w‘wk_gY\
| (—=00,2] s Ul 3;‘:} (sl sl

¥ e P 53‘
ol g allowa 1305w ¢ sl L ol 31 IS Gy Jisl

1 f(x) = —[2x]

2 f(x)y=|x-3|+2

»—ch.ousoy

y

J
S At el 5] ot j1aed B} 2l 01 31 3kelS sl K

'

st b Gl ) Gallaadl il o 51 518 ST

3=l

ol ey s Ades) Asleadl fs ol 21 8gd0A

-1 0
—1

1

¥ Al 20d 01 5Y e LI Ll OF IS8 o oy S
b LS BasB il (Sl eV (S e &Y ¢ s

2 3 4

Y=mx+b: il fom e f(x) = almx+b|+c

ol
O Bl ioin § S
135 00 b Ailaoll Ao il
fx) = almx+bl + ¢,
L2 si0 amF0, a0
s 13 el I
=@ >0

<0 SIS 13 il



1 ) & @ 2
e OB by . (4,5) 5 ‘(3,3):@Mﬁp}qué};ﬁ\o\@ww\yﬁew :
Y, =V, 5-3 2

m = = :—:2
x,—x, 4-3 1

& w ’2 & &
O Y1856 3 el I il Joall (5581 o3 T s a2 8ghaa

& ¢ @ b 3
OBV ol 3 (2,1) 2l OF Selal LI Jtedls (= 0) tlon ol I Sl

FRRIERRONROY SRR PLIES IS FERPEFEN Y

b ; .
—F_o T Ux, Sla=YI
- o X Sl
—b m=2 2 =
—_—= = Lo
2

—b=4 G Al
b=-4 -1 Je dendll

:)Le Ol Nl euel scycbyam UAJSWUAJJM
f(x)=al2x—4|+1

A ind J] 13 8ghAll

w f—‘
Ao 15 2 o) Bl 15 plasl e 22l 0131806 b 0 56t Aot slonY
sl alaadl 21 05 0013V o

fx)=al2zx—4]+1 Ol Y1 5ass
5=a|2(0)—4|+1 (0,5) L2 52
5=4da+1 Ll
a=1 idasdl slaodl 5

FOO=]20—4]+1 1 2 01 5V 500 03]

4 5 Bl el L allal 2l of 551 3456 ST
\ :
2 .Jj\?}@.“ JM‘
1

X

-6 -5 -4 -3 -2-10 1

J

=
<

ol
375 Jo—edl s
o OBV o bl il
¢ dad s Y 5 ool
S5l e X 203 5Y
o5l L L daw
A s G e
e ol e o
i le b Ol 3

R




w

il

f(x) =1]x-6|

h(x) =|2x—5| + 3
f@) = Ix| +3
f(x) = |x=5]

6 flx)=—|x|+3

Jiluoll Jolg wjail £_

2
LY b BY e IS iy s s

g(x) = |3x+3|

p(x) = 3j+1]

9 f(x)=1|2x—4|-3

folke g lows 154008 ¢ 3L Lis 0 31 IS Gl Jo]

2

A\3

1 f(x) = |x+5)

10 f(x)=—|2x—4| -3

Sl e J5 3 Gl o Zalla) Al o 315056 s

/

13

y y
4 12 4
3 3
2 2
1 1
X X
—4 -3 -2-1 0 1/2 3 4 -4 -3 -2 -1 0 1 2 3 4
—1 —
=9 2
-3 3
—4 —4
[ 2 5
sl D5
Yy y
, b) , c) .
6 3
4 2
2 2 1
X X
86 4-20 2 4 6 8 86 —4-20 2 4 6 8 43 2/10

1 2 3 4

y
4
3
2
1
X
-4 -3 -2 -1NO 1 2,/3 4
-1
=2
-3
—4

L b0 L

) = [2x=5] 0BV LS T 1,

d) v

-4 -3 240 2 3 4

-2
-3

3, 00) ola 5 cidisl SlueY] de yores e (il dod O 51 ST i g2 Ulae (18



4
3

— >
1

-5 -4 -3 —2-10 1 2 3

y

X

-5 -4 -3 —2-10 1 2 3

a) [_4a OO) b) [_4a 3)
c) (—4,3] d) [0,3)
L7 @ Ol =8N (U
LN U e
%T/ \ Lo ysleadl SN
a) (—o0,1] b) (=00, 1)
) (—o0,2] d) (—o0,2)
P ¢ 2 Z
EMEACORIE N
g f(x)={3x‘9 ,—2<x<0
X , x>0
0 f ={I—Zx X< —3
7 , X=>-=3

1 f(x) =|x—4|—4

12 f(x) =|2x+6|+3

PRV R N[ [
S S e el
Fpa ysload! IS

b) [4, )

d) (=00, 4]

s Ol 3N i

3
ot B Sl ddes ey
1

j.a”bwﬂ‘_}.{,:ﬂ

9 ={’2‘;4

a) f(x)=|x+2|+1

0 f=le-241

 Sb e JS el 1Y 50 s

: 3x—1 x>2

LD a0k =17 T T s @
: 2x+1 x<2

: e

L a) —4 b) —1

L) 3 d) -3

0L ) = RN
: x—-3,x>1

: :qu(l)

L a) 4 b) 0

L o) -2 d) 4

:daf(_l)w3§‘f(x)=—|2x+1|+2:{)L§\51 3

ga)O b) 1

o9 -1 a3
. y

‘3‘ it i ol Y1 (4
: JS e Ll
aitat e

- a) f<x>={’2€;4 b f(x)={x+4 e

—2x ,x=>1

Y

,x<1 d) f(x)= x+4 ,x< -1
,x=>1 —2x ,x=>-1

Y ka5 AN Ol 3N (5

JSa s Ls Ll
. :j.h)jl.?v.«)‘

b) flx)=—|x+2|+1

d) f(x)=—|x—2|+1




b U it 01381 S0 oliadl L) ol s
A v :
-3 ,x<-3 o —
0 f(x) = { ,—3<x<?2 - x
2 ,xZZ FB —6 —47272_.2 4 6 8
B y
2 f(x) = —x—5 ,x<0 ,
X—5 , x>0 8 —6 4 2 7 4 6 sx
C 4y
3 —>
-1 ,x<1 2
22 f()C)={ 1
3 ,Xx=>4 2!
—4 -3 —2-10 1 2 3 4
-1
P I :
D v
4 x<—2 j :
2 flx)= {3 2% ,—2<x<3 . /
x—4 x23 _E_GKZ/G ax
E y
2 ,x<-3 \
2 f(x)={|x| e
3 ,x=2 : x
-8 —6 —4 —272 \X/a 6 8
40 _4

d;s)t;_wj\quilsﬁit}i«jtf,

@aJL«J|uLm|aJ>‘JY|JJJ>J|W oyl (231 40

LM a3l ol AT
5 I O 5 g 5k
JD1.5 By Aol Lo 5 Y
D3 Ghlgdele Je s
olela3 e sV,
D7 clel3 e us

220 G131 ST (13
lelll e 1 !

. ¢ £
Dooleldsae sl O 3] Caiaadl O Y1 el (14

Losy 10h G5 5ol b o, Ldl Gl

e iy s YL (15
$3.5h 5s i3 ol

il b a5, T jased by 1 2 Y1 L (@8

§2.25 h 330 i 5l

15% Lzannd 2y i J 30l (gd| Jlans 2 |53 2 5 (T

e el e $20000 J5Y 51V s e
s 1 ) 1 20% Lt iy 0
g o ogd 305 Untize U131 oST.$20000 Lo
15953 % (6 g el 50 0 b 340 Jo-ll

L]

: y s

. XS
e
.

8 f(x)=—|1—3x] 19

X) = ‘%x—4‘



Cldiliiolig CllUI
Limits and Derivatives

0id cu.o.al Lo
€62/l

)bq.b JL@.’J\“ C,._>u‘9 C)L{L@.J\ uLM&- :L;.j
U1 s Lol yd dwlia] ol 55 ol sl

Gl Sl pell o g e delg Lo gl
(Ul Jlonzaly L dd Sed A1 L3l
olin) o STCE o (TR . T
eVl Slledl palio jan s>l
Sl b Lghonzal 5 clazs Y1

o




:621g)1 022 d\.qu.m i ylw Crdlei

A I

e

T

3

S g Lj.\.)& 550 dad Lo O B8] dlg oly]

Lwilaiitie O S Jlail oy o ol
ool ) Go b 8 poiall fos
(Sl il oloall )l sly)

S dadl ol 2SI oY1 danadl sl

'3 Q' oo JS Jlaxianly 55301 U131 e oley] 4
gy i ol D& o0 JS Ayl 4

i

OUS e (13 = 21) Slinall b Gl I il dmzal) ol 55 Jorz ]
o I Ll yds eddl |5 ile g gl odin a! ol ¢ sl



Jlaivlg caylaul

Limits and Continuity

i{‘i\\

Lo il e 0151 Il s 5 < m s Bl s G 5300 i i 01 381 g o)

N ezl OB sddl g ikl (il calalinnall @
y=f(x) :
\1 FOLBY owad L il e Blazel  pgull @l
ra BRI G I8 el IS :
- Sf(=1), f(0), f(—=1.01), f(—1.0001)
-2
saall e 25T asT O i ae ZalI S & el of () = 2 — X+ 1000 5V 1 015 13)
025l o X 028 o LS T JUI LI el s e YT 5 2
om 2 50wl 0 X 05 g 31 LS T B ol e 00 01,51 135 g 81 5Ll g
S des £ 0151 (Timit) &g 01 s 3 sl (s 013V 15 o 51 el g
. 2 R 1 s -
HmGE =X+ 1) =3 1 5L S B3 o sladls el g o0 250801 o X
4
J(x)
34
J(x)
ﬁ
0
Y
X 1.9 1.95 1.99 1.995 1.999 2.001 2.005 2.01 2.05 2.1
f(x) [2.710000 | 2.852500 | 2.970100 | 2.985025 | 2.997001 | |3.003001 |3.015025 |3.030100 | 3.152500 | 3.310000
bl i ool dgr




III -..mm“ml J uiP Py
B¢ opp X ol 51 e Lidl 3 i 150 () 01,5V i oy 581 13] 2alad Iy
623 01 ,8Y1 0,5 01 b, te e X O 31 e L s f) 01,3Y1 &l

Cdyb-f\usjuqe

limf(x) =L :jgopl

X—C

L acopex ol 8l ke fl) 0l Y1 Ll (jaig

Dbedls el e o € e X D131 I fO) = L e Y oy

10 dad) e X 0 Ol 81 dgar Ay

Ll 11585 < 0ol Gl e e gl e INAUTIM f(0) 5001 Jane il @
Dbl o € e X O 31 e f(X) O 3N

Ll 11585 0> il a0 I e INAUTIM f(0) 5001 fan il @
el A e € e X Ol 31 e () O Y

0,555 01 BV ks B € sl s 555 5 ledls ol g o Ol IS T3

.Ssﬁ}n

gtiaall ga ailaill gu.u'.u.li p9doo

GO 13 dab 5 13] € o X Ol Bl e 83 g2 50 fX0) O) BV 4L O 5 ST silodSIL
Oebete s (550 5 5o bl el e e Ol

:jgopu
lim f(x) =lim fy=L & lmflx)=L

LA ygclfw:m;ﬁ
oo o f) Ol BYI
€ pX ol glae L

luab Yl jgo)
13 :(L) 5 N5
é.;;d gf"*'w ¢\Sl .E_Izé)
bl )L s i

.ﬁx.alqd‘}ﬂ%qé



o5 Gl (az 5 3D b U dlgs JS a3

©
LAY

3
3

J@x) =2x-1,x#2: 2> dim f(x)
Gl 01,31 &l dagd slowy] 1 Gyl
o LS 5 slomadt L sl e oY
O3V (B o 31 el g 0 2 5l 30 X 3
10T g M5 ¢ 3 3l o L A2 fC)

im0 =3
@ Te oz g ?-q
F) 01 3V 038y 31 5l g 0 2508l g0 X 155 31 LalS ST LT L2 Y]
T g Wty 3 sl o L dlaal)

lim f(x)=3
3. o i 06) 01 31 g5 D6 el sl sl pmdl e 30 0lel O L
3 lgeds
Gsde 01 B &yl Lad slaey) 12 Guplal
LS ¢y 2 5l e iy 310038 L 038 U st 2 st £ 31 2l sl

1 Alaad f0) O BN (23 sl o5 ¢ gl

2
X 1.9 1.99 1.999 2.001 2.01 2.1
)| 2.8 298 | 2.998 3.002 | 3.02 3.2
3
sl dgr ool g

@ T /:
V:éqﬁ\M\qe-yz.uaﬂOAX@@#\L«KQ\&M\J}&J\&A%Y\
T g 1 3 3]y L A1) 013V

lim_f(x)=3
S0 01731 038 ey 731 ) g 50 2 3001 g0 X 038 31 LalS ST LAT 2 oY
5T s Wns 03 sl 1o L) AaaJ)

lim f(x) =3

3 Lt 63 3 im f0) 01 ,8Y1 &g 3 dlim, fO0) =lim f(0) =3 5 L |




x+1 Xx<3

.g(x)={2x_1 ,x>3'b’ dim g(x)

Gl 01,3V Dl dagd slog] 11 syl
1 LS T sloeall L) Jetadl pe oY

g el e s Xy eall e 33l (e x (33
lim g(x) =4 (5 3l (po L Al g1) O BV (38 oy 5

2 .
lim g(x)=5
' x—3t g( )

@ (73 z & é‘
03 B e o X pomall e 3 3l 50 1 (58 o 31 LS T LS 1Y
T L 1 o sl o L Az () 015

6
5
4
3
2

3 g po et Img() 01 BV &4l oL dim g(v) #lim g(x) i
Cous 0151 g fad slowy) 2 iyl

¢
15 103 skl m o 010 35t 128 s il ke 01 5Y 1 s
L daadi glx) ol 3Y) (,:é 3| ('5 ¢Cyaged!

3
X 2.9 2.99 2.999 3.001 3.01 3.1
gx)| 3.9 399 | 3.999 5002 | 5.02 5.2
sledl i ool dgr

@ G g
03 Bl el g 0 B30l 5o X028 31 LIS T Il s e i
T L 1 5 ]y Ll Alaa1 g(0) 01,5

i, g =5
800 0131 3 ey 31 Ll g o 3 kel o (3 o 31 LIS T LT B oV
5T g s o sl e L) 2L

lin31_ gx) =4

83 g g0 pb lxlgl g(x) :)b ¢}Lrg g(x) #xlirsr_l g(x) B Loy

£

olosi

Ll Lad sl e
ARl O Y
Y U1 S edyaal
Loy ally e Cilsiny
ALl



sy Glo (s 5D b Lo il JS e

- -

.f(x):xz:d..?clinll fx) (a

xX+2, —5<x<-3

1, >3 NGNS ¢)lci_)n_13 h(x) (b

J

h(x) = {

15 oY1 Jolsy e G, 0 81 0l ded sl as Gt et s Sl
oo 8 (gl OBV 1 gt 01 BY1 ) la el U1 BV and sl
sl 8 a5 5L Ay o)l Jlemzasl I dr > 09

alilyiall allai L pgns
Cylll glasul LA
b k =k Gl dee Wl O BY) g elodSI
Bl O BN il Lol s € i
i i i X i
¢ — >
T x c< X lim k=k :jgopu
Y P

uloll ylpsyl &lai
Lo f(x) = x 0 =Y il sladsly
.C » C izl

lim x=c :gopu

X—C

Tl 033 o Dbl an 13 sl Y Ll & ol Jasliasd] Jlew ol Lo Sl
sl &y el 5 51 A Ll Dzl )




Gllaill gailna sl pgado

Olulgdl eSS cL:zyL;?w‘SunOSj cO_y:l&O_p.U—k,COLS\Sl

e 2Y1 atlasl e S8 O ¢ 3 4> 50 lim f(x), lim g(x)
X—C X—C

1) lim (f(x) + g(x)) = lim f(x) +lim g(x) 1 goomadl Lol
2) lim (f(x) — g(x)) =1im f(x) —lim g(x) 8 A Lol
3) lim k (f(x)) = klim f(x) Hal g ol dls
4) lim ((x) x g(x)) = lim f(x) x lim g(x) o el o
L
6) lim (f(x))" = (lim f(x))" 1358 Lol
7) lim /fx) = {/lim f(x) 59 ol Zols

Hm f(x) > 001 ;e il Lom 5 e 1 OIS 13)
X—C

2 i
5L U Bl JS L3 sbow Ll jatlas fascad

1 linll (x* + 5x — 3)

lim (x* + 5x — 3)

= lim () + lim (5x) — lim (3) A5 ¢ gl bl
- (lxinllx)z +5 x lim (x) — lim (3) ol bl 553l sl
12 OLBYI Ll s el 01 5Y1 &l
=(1)"+5%x1-3 o

=3 bl

Lol Jlenzal Sa3Y
ww@\sgw\
.|j.i~p ng\m.; tu.a

oloii

pda) b2l s

PR AR SV P

S &g e s

Sl OF S5 ¢ aall

Soh b s
AL slae™



2 lim 5 i [

x—4 x2+9 J.SJJI

g, : " L
Xl i o 58 50| o) sl o il G5y () = 2> 001 o | o S g
* 49 il s e J el

:’L'g «Mdy .
im f(x) > 0 Ol s
X—C 6;
- sde el s OY
lim =\/lim il )
x—4 x2+ 9 x—4 x2+9 ) '9.5?))

lin}1 5
= liIIl4(79) Lomd)| Ao
X—

lim 5
— x—4 C)"”""‘H aﬁﬁpb

lirrél1 (x*) + lin} (9)

lim 5 :
= = 54 Ll
=V (lim x)? + lim (9) Al

4 /( )E ol 01 BY1 &l s cybwadl 01 BY1 &l
4)*+9

Sl G g S ded sbow ¥ SLLel & ol aslasl Jasid

\ fo 2
a) lim (3x°— 4x — 2) b) lim V3x +1
x—-1 =l 2x=5 )

Sl Ko U 6 e X ol 531 e 0D o 0131 JS Ayl O ol Sl oy o
s iy 0 5 Lo 285 3 Akl O 3Y1 3l sl e s
5330 b gy o)) 1B 5 clgnarr 3 5] 1S U1 BY s




piilall ayg=illy Gllaill guwbwi pgRdo
agaaJl Glpds Caulai
50 Lo e CO 5 a0 55 f() OBV 018 13)
lim f(x) = f(c)

G LSV CIULAi

B0 L e 0315, Lo 0,81/00) = 2 151

lim f() = () =257 (c) #0

5 Jio ]
S36Y) S 3 1S ) 3lall oy gl Sty S Lo Bl JS s

1 lim (4x’ —3x° +2x+1)

x——1

®©\

e . & ’:
sloms) o Kas & s L 350 S ) = 42 — 3 4 2 + 101 —5Y1 f sV
(= =)ol el el

lim (4x° —3x" + 2x + 1)

x——1
=4(=1)" =3(=1)*+2(-1) +1 AL G gl
=-8 Lol
2
5 lim X +2x+1

=2 ' —x41
(el 150 o ) ol 0151 Jloes b w8 = 2 0 Ly
pblall sl OB Y1 il e alamy] (Sl 415

2 2
limx2+ 2x+1 _ () 2+ 20) +1 bl La sadl
oy x4+ 1 2y -@2)+1
_ 9 _3 el

3

O13Y1 4L sl Sl
Al gl
01 B plie o sl Lo
Gl Ve xe il

z

([ #



x2—4x+3

x—3 x_3
%L@W-’@lji&gp‘((’wwuﬁ) g \b\ﬁv\dwgcaynggiw

Lol Gy sl 01 5]

3 lim

5S35 Bk 3 08 B tladl i pod) iy S s il IS s o

X¥—x-2 ¥ —25
a) lim (5x°— 6x — 15) b) lim ————— c) lim —— ==
X——2 x—2 X + 3 xX—5 X — 5

5 il o 3ladl ety G Il e W 1 E Y
Sl b Bieally 55 e S e D08 015V il S o L
Sl b 68 52 50 o8 L) 4 T RO S < ((indeterminate form)
s 100 62 gt 5 3 sl 20 X o5 Lo 83 3 o gl O o Gl sl 01 550
o gl oo T eplaadl Jos T ela il oo G b oy O B 281850 drns sl

ool 5 pliall i e bl Loy 35 2l ol pall sl

~

b L g S dad ]
) 2
. X —4x+3
1 lim X —Ax+s
x—3 x—3

¢ z 2 2.
el 3 G a1 63 o e 013V 5 il i sl 5
pUiadly Jondl 38 22l ol ol

2
x_4x+3— J}M‘&;y\s LJP&J" =

x—3 x—3 x—3 x—3

_ iy X DE=3) 4 zsdl LWl ez
—chlig X3 J“‘“‘“jg}" D) ]

= lim (x—1) L sl

x—3

=3-1=2 by ¢ 3leall el

lin31 f(x)=2




X—4

2 lim
x—2

2

X —2x

£ g [
el 3 G a0 62 n el 0181 5 801 ol

oGl Ll s 35 28l ol 5o

N\

2
. —4 . (x—2)(x+2)
lim X =% = Jim 2 2AT S aodl s Jancd) o
x—2 _x2—2x x—2 X(X—Z) f J . Jf\’w
. 2)
— hmw Is_\..a \ L‘H ..~L’
o2 X(x—2) Al Jolell bl
— lim X+ 2 L
-2 X S
242
=22=2 bl Ll syl
1 Sb U Al JS a3
x'—x—6 16 — x°
a) lim=—=> — b) lim
X——=2 x+2 x—4 2x—8

J

JSaii

(x-a) as S
(@-x) p—sbadl g
>.xpa¢1>¢(l_s.d\gé
el g
—1

05 SIS 55538 1 3 god 5l ¢ Lo S ol alis oS ~ 13| (continuous function) Soate o ,BY1 05 K,
Ul 035 e dlal) ey orall 1a 53 13] slimis s o5 Lo il i Saazs 01,5Y)

=1 Lk Wbl pe 1 U1 BY1 G Jlasl e oY JI Y1 LI ot s

IOAJ’ IOA.V 10‘0/

| [ ; ;

6 60’\/. 6

4 ” 4/35}55 4 ST
X 3 m x o | L L/Z” ¥
L2416 2K 2 4 6 L2416 3221 y 1 2 3
x=1lae foae x=1lke fame i x=1lte fame 2 x=1ldte faw 2

.x&uﬁyho\;mQméiwg)p)quj‘i,;ﬁvsx: 1umt}_.a;aﬂ;ho|ﬁv\@m3u_gvi
ZT@qustswgsﬁsﬁjA\jwsx:luw@wﬂb q 580U BYIGT (L sal oo X Ol 3]

35




Saze OBV el om0 = 1 Lo G55 g IS O 0 0 J0) 1 sl o Xl 31 i 53 oo Al
e sl e 2 Ol 51 e Bl & e 5 SIS 5 D=1 1o e x=1 Lo B3 0,505 X =1 Loke

lim fx)=1

x—1

)l o e O1 BV 5 ) yoo (5l ol i 318 13] Lo 2 i Shaaze 051 055 03]

dhai aic JLaill i e
Va X = ¢ Lodie Saza f(X) 01,3V 0 45

Loz 2591 by 201 3 13)

fo)}----- (¢, (©)) ij.xif(c) o

-85 g 3o lim f(x) o

A
o
H‘

lim f(x) = flc)

'

. . s 2
sl 1550 cilanall X dad s Shane Gl s o 31 S IS 13 5]
1 f(x)=x"—x+1,x=4

X =4 Lde O 3Y dod a1 8ghall

f@)y=4—-4+1 OLSYI b o el
=13 bl

4 508l o X o 15 Ledies O 31 &l i Jrl 2 5ghadl]
lim f(x) =lim (X" —x+1)=13 BN G pilall el
x—4 x—4 i
dim f(x) 2 f(4) 0,61 :3 6glaall

x—4

lin: flx)=f(4) =13 Ol sluze Ozl

X=4Lis MﬁfO‘ﬁy‘ ¢C}5l

»%aii
o e inlgdlo s
el e S o)
Wle Ol sluza Ll
e Bl s, 0L,
55,20l g Y Lo dlat
e 3%k 013 Of
bzl els




X -1

, x=1

2 g(x)=

x—1
N aslie Jamg U3 OY 6 = 1 Lacis 3%xh i g ot 01,53
K= 1l a6 g ) 01,5Y1 (03]

2x+1 yx<1
3 f(x)={ ,x=1

X+2 yx=>1
lim (x) = /(1) 5 oo gl et = 1 lakis Seato f 0151 OIS 13] dyutons)
X =1 ldie O BY) Les x| 1 8gladll
f1)=1"+2=3 01BN B alall iy gl

Lsual o X o 25 Ladie O BY1 &l dod Jl 2 Bgladl]

lim f(x) = lim (X’ +2)=3 ool i e iilgd)
x—1* x—1*
lirrll flx) = lirrll (2x+1)=3 Sledl g e LI
X—1" X—1"

sl e X o 285 Lo 33 5 50 £ 01,5V g OB dim f(0) = lim fx) = 3 81 L,
. x—1* x—1-
3 gzadsl

lim f0) o f(D ¢ 6l 3 sgaaan
lin} fx)=f1)=3 Ol sluzs Olzed!

=1 leie Loz FOl 31 0l (1) = i =350
X Lo Juaza fOIBYI OB f(1) xlirllf(x) Ol Les

4 & . H f
Ll 155 llanedl 2 dad e Shae gL L ol 31 IS 1S 13) s

x—1 ,x<3

Q) g ="tFL x=—-1 b h(x):{ x=3

5—x m23’

el pcall \%Z

e Jlanial - Say
OB Jod | or s
dL&Wr”@Qé—LJb
S omlsa=11Lexe

P S Gl el
Y]

o 1
/

X

—R— 3 4 6

.
1
A f(x) = If [x<1, 2x+1, x=1, x'+2]

s
SN RN

x—1 ,x<3
g)=
5—x ,x>3

x=3 bae Lo &



1 lim(x+3)
x—2
2x
3 lim f(x), f(x) =
x—3 xX+3,

Jilusall J5ig wijil [V

2 lim(x"—1)
x—1
, x=3 —x+1,x<-1
4 lim g(x), g(x) =
x<3 x——1 x—1 ,x>-1

1 5L U Blgs S e slom Ll & ol jailasell fansd

5 lim (X" +2x+1 6 lim ( x+E ) 7 lim \3/ 2x+2
x—»—l( + + ) x—4 \/_ + X x—3 x2 + 18
(ot 3D Sl G bilg S ded s
2 3 2
g lim ~—2¢*! 9 lim ~—2% 0 lim X >X*° _25x 6
x—1 x—1 x—1 x—1 x—2 x —4
A ez 5D Sl e Dl JS e slomd jslowall LI Jted! Jomta
qm 1 O’\ 1 lim h(x) 12 lim h(x)
0O * / x—2* xX—2-
=3 —2{0_/1/ 2]3 13 lim h(x) ) lim h(x)
—1 xX—2 x—1
T2 15 lim h(x) 16 lim h(x)
L Xx——2 x——3
g S o15] slaned) 1 ded e L3Y1 SU1BY oo IS Il o
2x x<2 3x+5, x<-1
17 f(x)=9 , , Xx=2 1B f(x)= , x=-—1
X o, x=2 % , x>—1

19 f(x)=x"+2x+3, x=0

2
21 g(x):w,x—

X+2

-2 22 f(x) ={

3
20 h(x) = x;8  x=2

¥-1 ,x<-1
3

, x=-—1
X+1 ,x>-1




B3] gos g (g 15 o) 2l gl s PJ wd s 5 e fonS s

\fﬂgsﬂww&méﬁ‘&wwﬁ@ﬁ_ﬁwwwym
bl & gl gilass dad X o ¢ Y1 0 BYL

500 +0.1x , 0<x<8000

660 + 0.08x , x > 8000

P@):{

JD 8000 4 Lgilars S 130 Ol o3 e 36 mame 51, | (28

®©\

X=8000 Los Jaze p Ol BYI OT 01 24

llell paaill ljlgo 5o

bl 1558 dim f) = =2 0,855 (5 f(-1) 05 e f () G U 31 ST g2 UL 28

x——1 B
Ll
s e . | - - x+3 , x<3
A P e ~ol) A A6 (83 o g lim fX) OS5 f(X) = O Lo (26
g Dt e ?}Ax—ﬂf s 2+vVk , x>3 e
z g 2
o4y JS BB el f O sl pas o Gl ol 5 @

JD["U;;‘; X =4 Lus Jlasl f.k.c—) X=2 Lﬁvu.‘;)jl?v.o.”

x+3 , x#3 4
101 NI O 13] taees (28

.kc,{wlio.;.xq-tcx=3uu>1a.uh(x):{

£+k, x=3




5 810l
The Derivative 2

e 53015 iyl e IS Ilamioly 3 5000 U1 51 Bine sloy] a5 @
.a;mo\,ﬁuwrwqﬁm wlalianoll @

ﬂ}awciiwubjdlﬁwga)&i@ié}niq—i@% ogul &luo

5 7
s(f) =762 — 12, 12 001,53V Jleniwls ot slos 5

o sVl e o eV 8 el 55 ¢ 1L e N F

S o e 01554

z s @
° -

e de O BV ot oo sloms] (e 1 Bl Eilas
sda i aleall s sl U35 i 2l 3y b e b
gl

P ikl die 01 731 mad Lilos slomall K201 o
OLAYI o e S o3l Q) 2t 3T i Y]
PQ, s PQ, 5 PQ, iclﬁ‘jﬁ‘o—»jst}:ﬂgb (Q, 5 Q5 Q, 1Ll S5 Pkl 5

z
3

Pibi)l ke palaadl foo o Bid B O 20

Y= 31" e e shas 506 O 31 dintis slow] (Sas (23 e Blazel

56 P, 35%) Azl e P la ke s ks 2] BLas s Q kel ilS 13 e
(x4 Ry 3(x + h)?) s Q iaidl _Slus]

-

:@MFQC»L:A\J?A 103

Y, A )
= Aayc j'fml
3(x + h) 3(x + h)? — 3x° 0555 3T ey 1L
- (x+h)—x Sh=03i3
32 3x" + 6hx + 3h° — 3x°
N h
L 6hx + 3h"
0 X x+h Y T h

=6x+3h




O g o € ol ol et Y1 Bt 35 (PR (0 Q Aa)) 50 e
=0 L LS (I sl e O 2 Bl s

10 Leis 6 + 31 &g (55l P il e ool oo 0 2l
m:Er%(6x+3h):6x

L 5 050y = 3% 0 BY Linta 6 2

.%ﬁ).wﬁfﬂJGy— X Ol 7o ¥ adiie ng“""‘"’j

Y _ 63 5 oy = 32 OIS 13] 03|

'dx £ 3 &

el plall el ol e B i O 31 Bt ] 3 88y ol s Lo 5 1L

.(definition of the derivative)

||'0|$.||u°:,!_|$.'ﬂ| Uu.u'.u.li‘o <

X ke aad () 7 01V a X 2l ) Al OB Qi
/ [+ h) - f(x)
x) =lim -————
f( ) h—0 h

'

X =3 Los dndoll pladl iy sl Jomzals f() =5x — 2:1 BY) Linde J

() — Tim L&+ ) —f(x) L
f(x)—ELI})T i) el i il
r(3) = %gn)o [+ f;l)—f(fi) $23 La

— lim 5(3+h)—2 — (5(3)-2) f(34+h) =5(34+h)-2, 2 s
=0 g £(3) = 5(3)-2
iy 15+5h-2-15+2 Lo
h—0 h e D

<lauyl jgo)

(01BN dnde J) 5
DAy =f(x)

@ , ’
-dx,f(X),y



=lim
h—0

5 h e il
h=0a

xX=2 uwwrw|q,d!dwgf(x)=7x+5:;,|;§‘§|22:.:..o.x.?1

J

A3 e el s 0 31 5o D) plall iy el el K]

=lim
h—0

=lim
h—0

=lim
h—0

=lim
h—0

=2X

.

Aztal) pladl iy el Jlawinly y =2 101 B Bz ]

Jlx+ I;z)_f(X) Ztall ol iy el

(x + h}z —x flth) = (x+h)’, f(x) = x° s m

X+ 2xhh+ h-x* L] Ll Y1 Sl

2xhh+ W ltel s ol e

W Jadl s g 0 8 e Sale B 2L
(2x+ h) h Je il
h=0 2

0 : . (J.O o se ..i !‘Q—

el G e Jlemzals f(x) = 82" 10 5Y) dnde ax
J

dogloo
el ol 5yl 5y
ol dlaul,
cgodall e i 0,3
P [ YRR L D)
Lo sl ol
L 55 5 ¢ g o]

Doy




6§_&JI lejl}iﬁl oo o000 &

c(powerfunction)8;.8|gl,:Slv..,\‘_;3.:29-.34.9n@éﬁ\f(x):x":&,ﬁ‘ﬁ\dl;‘_;lhj
salal -
| R
1 /
f(X) = x7 ’ g(X): ? ) I’l(JC) - xj
o 5 5505 OVl o S 315 655 3t Ll L3 lmialy B2l sl O]
S50 018 Bt 5asB Lt cdgadls 23 0 3 cbasla) Aloe (3 el 3

aﬁgﬁjl (]Lilﬂﬁl o0 o0 00 & Mwip <

@

by =x"0BY sl sl ke wledSIU

A

B ol (sl il S X Jalass e oY1 01 SV S LT oy
eVl Ol By
d_y_ n-17%

S nx oL ‘gl'*:"" e né= gy =x 05135 ;jgo U

‘

15l G oo 381 IS dane
f(x)=5x" 5520 dite e

y=x w2 By3e B OBV

dy _ (_1)x‘1‘1 5540l Linte 503

= =L I 2N iy o
X
5
3 y=x2
dy 5 2-1 Bt v e (e
L ="x2 oj.d\w“\.&b
dx 2

Il
|
=
nfw
’{
R

°
IN]
=3
Il
S §:||—4
N
3




'S

<
I
2

3 4
y:_x7 %;‘SJMQQ‘JﬁY‘SiL&
%:%x%‘l 5530 Lo se
X
S Ll
=2 x2 el
2
=%\/x & izl 5 ) el

:g@bg!ﬁi‘_}smki

a) y:x_6 b) y:% c) y:\/x_7

J
U131 s s e A1 bl Y e slow] e Jgms 1 el Lam La s 5

&ﬁiﬁmumpfnlgﬁ duuhui'og.ﬂ.n.o
sl daie
ko (g3l ) 2an O (1 ¢ 2 = 0 06 ¢ i s € oy = €O ]

18 g8l wlaslans dinie
dy n-1%.. L. . o L o .
= =anx ObOlii=Obaea sne=cy=ax O3

“dx
16 A 9l g gormell Lzt
dy _du_ dv®, .s.

-dx—aiadlﬁ“yuﬁ‘vju%"‘y:UiVC’SBl

'

:%;‘gmaiﬁ“}sm.\g

1 y=x"+4Yx

1 r
y=x"+4x* Gl 8) 300 B O BV AL
dy _ 5,1 1 -+ s 3ol 5 0352 O 3 i te 500G
=20 HAX X goradl Al steB 5 3 A1 O 3 At

= 2% + eV 53




3 _8 ; -
y==-22 pliedl e ool 5 52

=3x ' -8 )La;sw)gz,,ifa)y&;o\,:mu{cg{
% —(=3)x -0 3,15 5 Slislan s (el olizte asl 3
3 Sy
=—= ;,JLA\UA\A_%N
X
15l G oo 381 IS e o
6 5 2
a) y=\/“x3—% b) y:$

J

5501 0131 B (6 g s s b 2y ) il ) ST s 2
s el sl ¥ ool s g5 A Bl del g8 Jamtalos 0V (il il e

g 3 2
Sll§ S it s 3Tt o 30 () =882 + 17101 BV 2ed
.df;.kg&.oﬁbb@lﬁ.&.qﬁd‘lcﬁ&i.J‘ﬂ\g&a}“ ts UL‘:.;Y\;.

PSSO SN PO YU [ X W P YO O R P

d=1lere
() =s(t) = 12¢2 + 2t i 0l )
v(1) = 12(1) 2 + 2(1) (=1 o
=14 Lol

l4m/s: at=1bLurs ("”’*“ Ao 03]

Gl joo)
fo pdl QU 5ol
e ) gl
M sl 5L
RES]




oM SN s s 3 Ay e B0 () = 4T 151,31 o]

1

13

15

S 0y 50 O 4 s el B s T 1L
i _

Jilusall J5ig wiail [V

o) pladl iyl Jlonialy Lgie IS o15) slanadl X dad i 2391 i) B3Y) cpe IS it onf

fx) =4x", x=1 2 f(x)=1-x", x=-2
f(x):x2+x, x=2 4 f(x)=x2—2x+3, x=—1
2ziedl iy a5 Jlemialy 2591 SU1BY oy IS Linte o]
Jx)=4x+1 6 y=1—x
12 _2x+4
. o w £ dy - - 11
.qgwdssd—x,@ym,m Lo
y:%x+1 0 y=8-3x
1 2 2x" +4x° + x
=— 12 == T2 T2
y== +5x+7 y ™
y=V8+3Vx W y=592+ -~
X

2 x —
y=—x+i2+4 ) y=VYxrFax-1
X

2




3 .
s sl AS o\l 150 S(1) =502 1.5 ,0 < 1<5:01 3V Jae) @
o 1l e e T S50 g I s eV L el 3 50 8 Com (01555 B

S ey D15

.L’;ﬂﬂb’&o}“tjcjb%ﬂ\géj—d‘sw??ﬁw)wgﬂfqreé}acs(t)= 101 + t+1TiQ‘J:3Y\Jig’
el o oy V01 5Y1 0T (38

.tzzuchtzlu.wwd\&oﬂ.\zi 19
Gos W) iy ol bt 21 @

llell paaill viljlgo 5o

oLl ol s Sbasel Bl oY £/ = lim JM Tl fax ol ) 5 UG, @

gl Joxial Jl 3 2 o g1 O f 01 5

h—0

£ =lim f&E+ 1) = f(%)
h

2

(1555 5, B uwg;,;i

oA Sl 1 5all § G ot Slne b 8ot i 1650 ¢5(1) = 100 — 50 10l BV s o @
€150 40 o 0 55 Laskis izl 3 90 Lo 1 520

T s il ol OIS 13 F0) = 2 — 30 101 8Y1 iowis Lo bl T s 8




aganl culpds) aélitlg asljil

Increasing and Decreasing of Polynomials 3

I )t 5 gl 20 Bl s ) ) ol 58 i o) B s gl B4 @
ol 6 il Tl cilomall edial) Zasill a3l el 0 e ol ol e ol il lalinno @

VA Sl i) 55l JSCA o el JE] ool o
100 . e
~ 50 D D TP TR S
g o / ?Wd..su;l)«?..c)\u\ra}\gg\&g ¢

¢ A I PR (I I (P
0203010080 7080 & aemxr dS s din ol il b @

(year) o Gt S s i Il ol 2l T 3 (3

y

" el f 355l 58 Ol B ioie e A 5

y = f(x) JWMJ&&;&\J&SJ}UMCB
G el bl G ol blade

i O s—= 1d—ay «(critical point)

&

g dio (g5 ekl ada e O 3V

\&3

/ o ol 53 (critical value) i > daud U &5
e pdldeadl X SlasYlae

. ]
S =x" — Ax + 7 1) BW o 2ol bladl s

fl(x)=2x—4

Ol Y Az
2x—4=0 le{w"”"’ \3“5\.“-«.3
2x=4 o SIS 4

r=2 2 e o 35




X =2 ke fOLSW G > dad A 5003

(2, f(2)) = (2,3) 1 g [ OISV powin e ol il G

:&;‘\iuﬁy,m‘}sjz?ﬂww.@i

a) f(x) =6x"—12x+ 12 b) h(x) :%x3—3x2+4x+3
J

Y =0 35400l 28 0131 e J) BAL

p_— sl sl 5y o8 of T il 220
e olsh <X <00 llyi—co< x<a

U5 B el bl g 085 013N

: (increasing) 14 f o) Y1 0 86 1) ¢ o5 241
¢ s
Il e iy 0 5V omin S5 < X < b3 2 p (5 b T LA Y]
324l ods 3 (decreasing) Ladlas Ol BY1 055G 1) ¢ yacd!

andliig glpaMl alji Lu.li.o 24

1055 o i yzaall 5 ) e B me G131 () OIS 13)
S(x) > f(x,) s 2l b x, <x, JSSOS 13| Ta graalls il s Laaslina fO BN1 o

S(x) < flx,) 5,200 pox, <x, JSOS 13| Ta yzaodls il 3100 2Ol SYI o

JSaii
S axb=0051
%)ch=0}icd=0

A58 (6 5l Logs

<

ySail
S 0l I s

r:ét:.o.?}ﬁb_j-‘\_?u“
8l g ¢l X

.(-00, 0)




(S5 Al o i laodl o 5l Lo 2 die 015V izt OF Gyl Eitls
Sallres e 4l s 01,3Vl 5 dulyd dinid) Jlomial Kol S

" V=10 01BN o Slales Gam skl (Kl s
o Ul O»Jée\ﬁ
sl das o Cosall Jdl b wluladl e

f(x) BN e e ol 5201
sl s o L Lol olwladl o

\A

A

‘\

OLBYI poie e abliadl

0133 a5 531 o 3 o Azl L] Jlomial 803 ¢85y s

0552 FOAVN LS i yaalls 2all 3 Ugaoar X o2 f(1) > 00ST3] o
T 23 e 130 e

055 FO AV Db Tiom all s il b Ugmsosr X o /(1) <O OIS o
T3zl e sl

= i ]
. 2
b G o 381 ST il g ol jf ol 58 5]

1 f(x)=2x"—4x+1

A lasl ,\Arja\ﬁw Litie Jo-l 11 6ghadll

f(x)=4x—-4 Ol Y dizds
4x—-4=0 Sl aniadl 3l 5l
4x=4 b I ST 4 oy
x=1 4 Je o LIl NS dends

x=1 P m‘}pcbﬁ




Lajlaol J g daxiadl5,La] b ol 2 5ghal

& 3 /2 £ oo & & &
B et o3 g ol 6 o s (1 e ST ESD B2l i e ST ied L]

! yeedl] e Al
————— s
= } >
1 X
s x<1 x>1
(x))gzp'-\!\‘.;é x=0 x=2
[0, f(0) <0 f(2)>0
NS B v ol AL

(1,00) 3 2401 byl a5 (=00, 1) 5 2l b ablze FOI Y1003

2 f(x)=—%x3+%x2+6x+3

A leol al o Ol BV die Jo-1:16ghadll

f(x)=—x"+x+6

X +x+6=0
—(x—x—6)=0
X¥—x—6=0

(x+2)(x-3)=0

(x+2)=0o0r (x—3)=0

x=-2

x=3

O1,3Y L

Al el 5l oy
5 xSl —1 21 2L
—l e b bl dady
Jol sl JI
Al o Al ol
el psbaall J5e

X==2,x=3 la il aw 03]

oLl J g diiadl 5 ,La] b Eoul 2 8gladll

3] ol 032 n ol B S5 By =2 w5 AL LB 5 3 o ST S
g JS die diziiell
————— +++++ -———— =
) -2 3 x
5 X< =2 —2<x<3 x>3
(x),L;:‘-\Jl(.;é x=-3 x=0 x=4
f(x) 5L f(=3)<0 f)>0 f4)<o
Ol BN 2 Gl W ailie A ¥ ails

(=2,3) 5,2l byl 5me 5 ¢(3, 00) 3 ,zill 5 (—00, —2) 8 5l b able £V 03]
51

ia |l oy Ka
o e Gl 0l 3V
Sl Cho gy o
oyl 5 ol b U us)

@

plasi

st A 01BN 0 13)
f(x) = ax’+bx+c
Olazes Olad> Ol a0
Sl ex, X, 1 Lan
P PR W | IV W P
bogons el Sl

s
as,la)  aslsl  as,ls)
X, 3%,



. 2
1 S Ue 0l 31 U asliall g il 31 o 3 53]
a) g(x)=3x"—12x+4 b) h(x) =x"—6x"+ 9x

1 5 Lo 5 gl ol 280 o el Bl i) Bl o] e

+ _ :(local maximum point) idseed| —odaadl daill o
o8l gy o Ol BN s bl 5y A > A b

Il sall o i Bantall 5,L51 OF s Lo tlgiay oy0
Agay ) Al Ly e 3 el e LU

\’/ :(local minimum point) iJ>dl ¢ aalliLaill o
B T Wl byl e OB e il i > b

Il e 3 a5, 3] O img e tlgineg o5

'
oY ol 5l e Bl Lt Jomzls f () = 2% — 30" — 9x —1 1 BYI oIS 13]

SOl BN i ol Ll slowsf (1

fi(x)=3x"—6x—9 Ol Y| dinde

38 —6x—9=0 el Gzl 5l sl
3(x—2x—3)=0 5 e Sl 3 o1 2L
X' —2x—-3=0 3 e Lol
(x+1)(x—3)=0 ol ) ol
(x+1)=0o0r (x—3)=0 Soall o pall Lol
x=-1 x=3 O&JU\&:‘JJL&@MJ;Q

y=40ba=—1ls

.y:—ZSZLé X =3 ke

(=1,4)5(3,-28) : » i o)l LI (03] |




o (6 o g ddoes olae J)dx I Ll Caias (2

+++++ T . +++++
< _.1 :.; >
8 zall x< -1 —-1<x<3 x>3
(x),l,.:s\ll(..}j x=-4 x=0 x=4
() e J(=4)>0 f(0)<0 J'4)>0
Ol N1 S ol Al W asle Al

Lior o5 3z cba sl 1o ) 320 O15Y1 OV il alis (—1,4) ezl 03]
Ltz 55l 505 el gl oy yalize O15Y1 OY tibous (5 s (3, —28) dlaill

o) ol el s W i)l Jomzul f() = 2x° + 9x° — 24x + 8 1)) BYI 1S 13)
SO & ol bladl sl (a

%6Nj‘@>wwwgla>ﬂlbwl%@ (b
J

Lenasls 5l L) 5 oy e 3la g «Ul 8L L3ladl Ul ol e 23S G das o SKas
(el a1 olaall g8 s 5

sl \}0:4‘]&0\))
A3 o Ui By iy o ) 5,1 el 3 910 8V o] 551
P REIN|

T(f) = —0.1f 4+ 1.2t + 38, t=>0
S0 505 ¢ ol 5 oy o s (90D oyl ) 0 s T
Ui 1250 el S o3 A o Wls e il

a0 Y i dxT 11 8ghadll

T'(t) =—-0.2t+ 1.2 Ol Y| Lt




iadl el usT 12 8ghnadl

dogloo
—02t+1.2=0 Seally Bl 3l glasy o ot cote il
—0.2t=-1.2 UJ\&J\&,&&AI.ZC)@ C‘,Z:&r]ajl C)L...Jy‘(..wa-

t=6 —0.2 s fanill ) e 230 o)
:&,ﬂ\
& ¢ g oA @3
Lajliol d e diniadl s, Ls] 501 13 8ghadll oo iyl a1
37.2°C ) 36.6°C
t++++ === 36.1°C cyo 0 U1 -
N e — 372C
05 o SD) Gl LS
. 8 Sl s 45 (Gle
Sl 0l g elaall 501 14 Bglndll 36.2°C
Gad TOLSMW O imy bs $lgias 8 3liza g ot = 65y ye il 20 TOLSYI s
:dbﬁ =6 LAJA.C—:\.A};A&EJ—

T(6) = —0.1(6)* + 1.2(6) + 38 = 41.6 [=6 2 s

o de ey o esldl o sl Il 155 4L6°C o G sl 5l - s JoT 03]
() BV ol o Sd Loy B palicdll sae O L
galindll sde P> (P(f) = 120£ — 0.41° 4 1000
sde STl pal il dasSe ey Jiw 4230 o)1 2

g3 oty w5 el paliaall ) o 5 5o
J

| Jituall J3lg vyl 72
b b o 31 IS3 i ol Bl o]

1 f(x) =x"—6x+10 2 f(x)=1—12x +2x°

3 f(x):%xs—x 4 f(x):%f—x2




2

: S G 01 81 S bl bl 530 58 50

5 f(x)=4x+3 6 f(x)=7-5x
1 flx)=x"+7 8 f(x)=x"—x
9 fx)=x"—5x+2 0 f(x) =2x" —3x°
i flx) = (x—3)° ) flx) = (1-x)’
13 f(x)=x"+3x W f(x)=6—x—x"
15 f(x) =x +3x" + 3x — 20 16 f(x):%xg’—xz—?)x
) sty Lo 5 53] 5 ¢ Uon 31 S0 (ot 50D 2 l Bl i
17 f(x) =2x" —3x" — 36x 18 y=%x3—8x2+30x
19 f(x):%x3+2x2—8x 0 h(x)=—(x—2)"+1

S35 St e wladl 53 Gusbio IS 2l g s sl @
d\j’;Y\; d_ibl.we_n od_a o JSV.}& :\_>-..\.w u_iﬂT ‘Jl C)}'\.:L:MA
Sl o ST sdal) o s X B Ao V() = 18x—%x3

i - bl La.up.xzjsdﬂxr;é&ﬁ GO0 =(x-2)" (x+4) 101 BYL aw fOI,3Y1 L5 _se SIS 13 22
NBESY

llell paaill ljlgo &

®©

w?
] 1555 lgmsar k) X (28 ) e f0) =X = 3% +3x— 1008V O 2l £, @8

JS 0 105 (2, 77) o o 2 O Dl €50 om0 = — i€ 201N OIS 3] o

Scya




% 2
tgsbs [0 0B f(x) = 1203 101 @Y1 018 13

a) = V/x b) 89x

2 3 8
C)?\/; d)%

10,3V Ladie 05 SO 1 (o33 5D e

gawr&f(x)Z xz_—l
a) x=1 b) x=-1
c) x==+1 d) x=0,x=1
s (CJ‘JJ&J‘ ji) 3‘)_:.5.”
4
; Lgd ol I
_5_4_3_2_1§ TT TS el f O 5Y)
2
@i %5_9%5_:‘.:.\.”%
: o pslodl IS
a) (—OO, 0),(2, OO) b) (_7a 1)
©) (1,2) d) (0,2)
(o 3D Sh e bl JS edasl
§) lim-2*=5 0 lim X +x—12
x—3 9—x x—3 Y©—1

i lim X +% +3x

=0 x =4 ' 4 3x—4
2
@ lim X —4+3 @ lim ¥Vx-1
=3 ' _2x-3 e, |

a) 8x° —5x°

c) 8x’ —15x"

: a) x—3

2
22 lim X +5x+4

 Sb e JS el 1Y 50 s

s 3x—-2, x=2
Cdas 0l flx) = 01 NIos 15
: 2x+1, x<2
' lim f(x)
x—2"
i a) 5 b) 4
c) 3 d) 2

—2x—2,-3<x<1
L fo = 1ol NI ols 1) (2
: x-5 ,x=1
o lim f) 23 OB
Eala
L a) —4 b) 0
L) -5 d) 83550 b

sohs Do y=2x' — 55"+ 210515 @

b) 8x' — 15x°

d) 8x°—15x" + 2

sl f7 () 3 f0) = (x—3)" 201 BYI 0 13] (@

b) x—6

L o) 2x—6 d) 2x

y 4 2
(osbs o= 22 sy @

d. 3x
a) x°+3x b) 3xX +3
C) 4x4+18x d) 4x3+6x

3




o e Lo 01,81 JS (ot D) o ol Bl ]
. 2
[ndedl Jloszuls gs g5 sl

2 f(x)=x"—3x"—9x+15

2% y=2x—9x +12x+8

(sl 10 O f=T" 10l BN OIS 13

2

a) T b) 27 c) 0 d) 2

i o i fO)=A4X"+61+3 10 W J 5

X sl L
-3 -3 —4
DT b oF oF

F(=1) 55 fO=2" =32 +x 01,51 015 13]
:ngu

a) 10 b) -8 c) —10 d) 8

5 ()= +2x+1 101 SV 018 13)

g sl lim f2+M)—f(2)
B h—0 h

a) 4 b) 6 c) 8 d) 10

26

28

29

30

&;’gwaﬁ@‘}s:‘_ﬁs sbw¥ Sl el daze

(s 3D
J
15 lim G(x
x—1 ( ) ;/D
2l e
. 1
¢ xlir?z ¢ 7(3—2-1_? }\Z/ R
—2
17 lim G(x) e
x—-3 | ¢
—6

z s 2
L clanedl X ded s Saane b s ol 81 JS S 13] 5

z¢ 8

r 5
1B f(x)=3x—2, x=2

B g)=3, =0

3x+5 ,x< -2
0 h(x) = , x=-2

x+1 ,x=-2

2x° — 10x Xx+5
21 g(x)=1 X-5 , xX=5

S g el o sl 150 0 L]
L 0 G ke St 25 5] ) o]
= —X+B00X+6 5 ,5YL _any alll o o
AUl e 3S 8l 345 Ledis (0 < X<300 18>

g g el Sles] SWde] e

. 2
SO a2l Ll 331 @2

L Leas 8 s SOV OWYI e sas LSTL 28
o] obdle] e aaih U1 dlialls o2
: Slezms 55




Muuluuiollg Gl UiloJ]
Sequences and Series

5, | cQGW\HQM\QQQM\J—@LS J
B Sl Okl ooy ¢ el 533 5,85
Bl e dads Sl ol x| Ll b e _/

~ Pt I 5 U ) il ‘ :
, o T o NI R Y T ‘ 1
e '_|



:6aagll 0ad (9 pimhu

ozl Ly codbudzadl < B shne g3 Laas JLS] V
dolvedl MLl ol s | L3S U BY sudly el d=s v/
gzl e
s+ e T ony N Azl o JS3 oLl ol 3l v/
Aol S Azl
gl vl lizadly ol | sde Ule Rkl LLYI ol v/
S NN e . =
\‘ R &N | A N
TN N B ] ) -y i r
S ¢yo (25 —27) ot b G Il il 3 szl Sy 5 Jori] |

o ) By el S Oole s gl 0dn dnd jod ¢ sl B
T T P, B

_




calluabuiollg caldliioll

Sequences and Series

g somee sl 5 gl Azl G

ezl § o g sareall o cogiiad) b Aldoall cinginad) Azl ozl

M daxs 25 s CU:.L»\J.B) ‘rLk:uL, M“ﬁ)wﬁu‘)\-‘k’

&/., Z \ JLJ‘:"“‘E f’.-“)mﬂi asde S;LU' R g - ('5 ‘d;&\ t ' iﬁ\ L;e
pp | s fes w19

& Qf:& u.«.sL,J\

Z

e L e JS Ol 2 55 pE e g o Bl ST B 2
g 3] Bagtin e O 5555 03 3ol 10 Ugiin 1305 g 13] g izl 0 4S5 12
gdodl e Gl Y 3ae

Ao e dagie b idls
2,4,6,8 2,4,6,8, ...

ch:\;fa.O}w‘ﬁTca_&jaj‘W‘b‘wﬁy\bwuwc‘ﬁ‘@W\u
dM\&@MJJ&JfHﬂ)!‘W\)\J—Gy\:\&}ww:\é’fl&wo\lﬁj
AJladl 3 sd dl g cgdadl b i sda

Jladl

) i ) i ceey

1 2 3 4 n
. I
Skl a, a, a,, a, a,
A A )

1)) ] 1) 1) 4ol
[Jﬂ\} [@L‘"JJ [uw\] [c\,n] oL

(OO S P R WS P [ RV [N (PR RY CO P SUSEH [ PP PR

.(series)

S
w
>

albllhnoll

gl 8158 @
®

gyl &l

ySaii
BN pa pLall ol
PEREREN
ey -4 Alezed|
rbd\.x_ﬂ\ Jlemul
3y il s
U5 L5 e
.del Jod| & >




8555 5 05 5okl pn Ciin 508 s o 3] gt 0555 Azl O cdlizall I 52 LaS 5

3gdodl e Gl Y 3ue & g 15 dgina 8

T"i" "" l - ?,,i“. J:?'G"ll ! -
1+24+3+4+5 1+2+3+4+5+...

(sigma notation) (32) g geaeedl a5 Iy s puabes 82 oy ezl o ol Sy
(Y el e

D B {epa)

(Lo 72D 37 g poeall 50 Jorialy (bl ibecdzall o ondll o d Sl e

%;','L.,'LQS C)_Mu(gk)i}_jj
—k=1) (k)

5 el
1+2+3+4+5=>k 1+2+3+...=> k
k=1 k=1 (k:5)

‘.
g goomedl 05 dlamialy b G ledezs JS 8T

1 24+4+6+...4+28

@ e & @ 2
(6 3t I ) 55 2 (2) (g 5y U1 21 55 201 (6 gl J5Y1 ol ST 1Y
2014) (g5l Y1 andl 015 2(3)

t SV el e Ulmadl 5 s DS Sag 03]

a,=2k k=1,2,3,...,14
L SL LS g permadl 5oy dlanzal ddezedl CasTecll e 2Ly
14
>.(2k)

k=1




2 5+9+13+17+...

I Ao 5 241 (g5l 1 dond) 315 (1L 5 5y Y ol 5T L]
A+ sl
t Y1l e Bldndl s s LS K3 03]

a, = 4k+1 k=1,2,3, ...

L SL LS g pemadl 5oy dlantaly Adezedl CasToll e 2Ly

> (4k+1)
k=1

v A S o - i£—
g geomedl 05 dlaialy b Gs e JS' 8T

a) 3+46+9+...4+27

b) 3+54+7+9+...
J

wﬁ\&lcﬁm Las gu C«}uw\ (sum of series) dludazddl g yooms NE o
L@,&a?—rﬁ:"ubj.\;-)bg;}!rw‘w‘ W" Tugp‘tj"* a”}“)d\ - L);] Lol

2 oo §

7
2 L. . &
.g(zk —1) tiledezdl g gazs o]
o

1@ =2k =1 gy izl pbl ol 3k =1,2,3,4,5,6,7 1o3l 55

k 1 2 3 4 5 6 7

a, 1 7 17 31 49 71 97
ﬁM\chu:\

7

SNRKE-1)=1+7+17+31+49+ 71 +97 dezall 3 50>

k=1

11
25 (5K=3) izl p goons )

|

HLdocodl p pazes dr]

10

D01

=il




o 55 5505 Fr 055 o) s gazes o) OB 03 505l 0 S st Aleleczall 3 OIS 13)
(LS g 520 e Aol ozl o £ sazes sl Wllominl Kol dol 53

GMwLwiall ga &pls QUL ggaal fup guwbwi pgdo
- 0 (1) e J1(0) el asl ,
e Slemnxe o S : -
k=1 NCI RN
.+ 2k= (n)
k=1 2 o

RS el el sl Ol C s

,» n(n+1)(2n+1)
k™= (n) JI(1)

k=1 6

bl (o :3 JUo ))
S i 52 0, 2 e Jous 5 m 1S
o5 il ST 5, 5ol 5 gl 3 LaS ol L5

o7l I ) i 545 g s i ki pacral
bzl ¢ gozes a1 o3

5 w £ o7 2
oA R e el 36 Il 3 Il ol e ad ST g ¢ 511 8g i

AR 1 2 3
ikl Il ol sue 1 4 9

b S 3 I ) ol e Lelid A1 lmed) ol ol a2 5gini

27 6 slg S ) ST 1% (g sy Azl o b Y1 ol 5 LoV
37 (6 5l I 1 O,

P! gl o el adgd pladl ol LS Sad 003

a=»kK k=1,2,3, ...

k

dogloo
Uit s S8 50
colaalzdlly LI

€ el Loz Y



.&Md&l‘;&dwrﬂo@:»fxxﬂd@&pdjn)wi:saghﬂli
6

> K
k=1
cldeal & gazes dT: 4 3gladll
o
< > 1)(2n+1 .
S ol o Azl pame sl 25 g2 = Mt )6( D ol e
,  6(6+1)(12+1)  6x7x13
Mk = = =91
k=1 6 6

L 91 pap gl 3 I Sl e 03]

Y SN 3 LS ol S g Jaoes oy Byl 2550 3 Y Ul 5 Lo

(X o0 00 00 00 00
.Q. .QQ. .[00][00][00].

ol o Al b gl S0 5 g gomes Jood Aldta p saomall 5 Jlanialy ST
'M|CM

J

==
s BT S e
JS o iy 140 6Ll
b s by b

oiﬁu@s)qu@'
d@ﬁ‘l_@.?&\})g__ﬁ\
Jaai s ‘.f\_éjm.ﬂg_ii

PIVERA|

Jilusall J5ig il [V

1 somadl 7o) larinls 1Y Szl 0 I s

1 1+64+114+16+... 2 1+24+3+---+50
3 24+5+10+17+26 I S
2 3 4

5 25+4+50+4+75+--- 4200 6 5+5+5+5+5+5




"

(3k+1)

k=1

BB 080 b carle Dlar Anad i) 11 85 el o Lins 20 (g omy 31 Jole o oy (8
Ol sde e g ey i O G gl e 30 6 play G JS 3 s o3 (i) J 5V il
il S ORI gl g Joud iz BUST g pmzeall a5 Jami ol o) Bl iall 3 03I

Aldezdl g gazes o 5 Oltndl ey B ol

g_éjé.a_i\.s.x.cc,.,a.gLa.\.;o%fiﬂM\go@ﬂ\awdzjw&bﬁ@gd\ijitbm 14

(n) &
JsV il
Lf;L':H sl
S Caall

s W) azy sl bt 21 8

i higo L

5
S el e 20 T izl g soren Y 5 oo 51 Lasid) iesT @B

-

)
5

5 ;

kE (k+7)=2(1+2+3+4+5)+7 -

| k=1 Y
£ 4

w 2 Ed & <
sl 5 ¥ 5 Uil Caeis|

5
e

?L“;'.’L?'l ‘jj'::: ‘6J>"‘y‘ ﬁw‘ "J.P g_ﬂ:.;w :\::;’Y‘ zsi : él"?:' ) ” '2 :..sT 17

<
6 b | 5
«

N g2 N g2
21 91 2.1
) — L i=0 |

<

- s, 2
.&b;»c@czc:nxcowﬁ;\
- k=1 -

s (18



A bua) | D Maudaudollig CalJUia]]
Arithmetic Sequences and Series 2

gl Gyleod) Adezall f pams sl sl Wladl B gl 453 @
leod) ALzl ol Al ol ciolasdl Wzl clalinno @

i 3 b i A BUESH G5 3 oLl Dol gl dlluso
celael 556 J5YI M\@ij”w E
U A0 N 8101 ae IV il b i JS 5 sy

‘ L4 Q Pl o S 83 ay g il S L

%) 35 1LY STl saal

2zl odn O i i ad (g sl 3o e b pulite i IS o GLA1 OIS 13]
Jzadl u...L..,T <ol 34 i g5 ((arithmetic sequence) dobu Llze ; &

.d G 2L 4| 5 s (common difference) doluael g
ALl 50 *. el ol 2

aubwnll auliiall .J\.u.ll.a.ui P90 Aobodl Uzl e
Wiy ) ol g L S Sy G OIS 13 B Bt 0,55 wcalod Iy
Al dad sl
WS Blisl=a, a,a, ..., a ]l OS5 jgo U

a,—a=a—a,=..=a-— an_lzd

o

w 2

Y ol Al Sl s Blize S 31813 50

e e IS b
a,—a, =5-2=3 S e I Y1 ol ey
a—a, =8-5=3 S ol e SN ol - oy




a,—a, =11-8=3

Aol e I ol -

=
@

=3 pn LIzl oLl O] 5143 5l 415 s 3,301 5 LoV

2 49,45,40,34

a,—a, = 45-49 = -4
a,—a, = 40-45=-5
a,—a, = 34-40 = -6

a) —-7,1,9,17, ...

b) 1a 371711a'"
2 4 4

¢) 5,2,-2,-5,-9,...

sl 2,5, 8,11, ... izl (03)

ol Q-AJ"JSC)M
&;?UJ\J;J\O»JJ;Y\J;J\ ka'f
I dondl e SN A - e
A Al e I s

2l a1 Of LY
Al e 49, 45, 40, 34 LIl 03|

0 i’u.o"" ..i£—
w 2

Y ol dale Sl s Llize 5 31813 5

J

Jlextals e lgwlil 5 ¢, I Y1 a1 il Wlzald (@) pladl o) sloms] a3

1Y) danal

a,=a + (n—-1)d

1 5,7,911,...

~

:&;‘gmaﬁw@m“}ﬁfww‘ki

:rw.x,;s\a;w%gd:?—s=2wu‘wca1:5dﬂ\w|yj5wub§ﬁ

a =a +(n-1)d

Lol bzl plall ol G5

£

olosi

ST CL::;_M\ u—;‘*;
b e
n el o
a=11+3=14
LW [J [ U
fled




=5+ (n—-1)2
=2n+3

2 a,=55d=7

d=2 B 611:5 U'A.’.)":‘
Lol

a,=2n+3: g dylaadl el pladl ddl 03]

1, I asdl s d ol sy Wl ol Janzad

a =a+ (n-1)d
a,=a + (8—1)d
55=a,+(7)7

a1:6

a,=a + (n-1)d
a =6+ (n-1)7

an=7n—1

3 a=17a 93

7 26~

inleod! leld bl dodl i
n=8 &y

A=7,a,=55 i =z

Lol

H w g
:rw‘w‘w‘gd:7‘)al&ﬁt}swu&3§‘
gl ezl ol ol i

d=7, a1=6 d‘aij":"
Ll

a,=7n—1: s Ll il rL«JI JoJl (03]

055 ol 1T @, =a, + (n=1)d el dodl drps Jonzal 15103

a =a+ (n-1)d

17=a,+ (7-1)d
17=a,+ 6d

93=a, + (26-1)d
93=a +25d ... ...

76=19d

e et sl
o) lal) oLl ol s

n=7, a,=17 ;2; s=2

(1) Bl

n=26, a,;=93 ,2; yxx

(2) Bl

ol (2) Dslaalls (1) Dsleadl 27 :2 5

(2) dslaadl o (1) Jsled C’b




a =a + (n-1)d
a =—7+(n-1)4
a,=4n—11

a) 30, 25,20, 15, ...
b) a,=—11,d=2

¢) a=71,a,=26

19 e Ll Dslaodl b b dedy

(D) skl S daad 252y
Ll

Lolsd) 2Lall ol o)l G2

d=4, a, :—7‘;@.}&’{
bl

a,=4n— 11 : g ileod) Wlnel] sl ol (03]

1 Sl U Tyl Blize IS pladl ol |

J

Oes s -l Al s s > o (arithmetic series) dgluoell ozl s

Brall Jlarianly Boleosnd) Al s g 5 (S, 2 ] 53, Vo 11 U1 s sl
Y

§,=n(=20)
GIUC

-

JaVladdasdias a,

YAz o a,

Nl 031 ol o S0 ol o 10 0355, S,  yaireall BT 555N 50
L@.M}-J‘ﬁg;ﬂ\sjbd‘bu\&gc‘g}@a

@ <

i

Pl S ol 5 e
S sl izl
L dom (31 i slon)
(1) sy cale 13)
bl ol e Slaes
Dl 5 bl
ol . Al
aa =4n—11

4, = 48T)—11=337

plai
g Sl S
RN |V W |
REL U PREENEN|
Al g §ozs 3y
gl i iulesd!




'

30
D0 (2k—1) :ileduzadl g yooms NS

k=1

dodl I BLL YT e Lo st 256 T 25 Azl 5 53 159101
e =Y
a=2x1-1=1
a,=2x2-1=3
a,=2x3—-1=5
a,=2x30—1=59

Pﬁﬁ 69 g
=21 a el Ol 5 il 1,3, 5, ..., 59 izl OF LY

kool p sazms Bino $ 11=30 docd 50, =59 had 5 e, =1 dad 53] 12 81l

gLl

S = n( aﬁzr“n ) Gogodl gl Azl ¢ gomes B
1 :

S, =30( 259 ) n=30, 4, =59, a,=1 ;2 s,

=900 Ly

900 B z\:.:LMoJ‘ M‘ oda S gl C).QJM cd:l
! 2 o - i £—

20
23 (4k+6) :ilabozedl ¢ goome df

k=1 /

sl Skl e S 3 Ealeo) ddizdl § gazes Jlonial o SCa

ol (o 4 JLLo\b))

‘r.um&,dmps,y&;dw@uyw&q:ﬁ
‘;L‘sgﬂ‘wuéwn_zwvou@wg

:JJLQMJ‘ J.i\f.ﬂ

¥

o . T wf
gl Adlize S I Y1 Akl ool il BLasdl Ll sie o 0f (1

6, 12,18, ... : s Al lalsdl 3 Ll sue

ploji
Aol S 13
ramall 30 Jlantal
saels o SIS X
dkEc Las o>
gl Aloze gb
d LM;T 0




5, :
6 (6 sl Jaatdl a3 pdlize st IS o 641 OF VT

=6 Ll Ayl &l SUilodl 3 BLa LD s 2] (03]

R P RENPRES] o (2

2

gl eld oLl sl B 3 oY1 b 5 Lol izl ol 5 56

a =a + (n-1)d bl Qlmal) pladl ol dnns
a =6+ (n-1)6 a,=6, d=6 _z; 4=z
=6n Ll

1555 A1 L s ] donll L0, =672 5 i) lizd] plall ol 03]
ool RS

ol 10 5 Wsdlsas a1 (3

ol 10 3 Ll s i 3l bl ezl ST 21 g

Azl =Y ol as i 2 8ghaad

(@) ol e =Y asl

a,=b6n Tleod! &l oLl ol s
a,= 6(10) n=10 2, s=
=60 loeilly
el g goms drns 3 N=10803 5, =60 a3 5 2, =6 & 5521 :38g03I
glesd|
S = n(-4t%h ) Lgzall fpluonll izl pars Bs
! 2
Sn = 10( 6-;60 ) a1:6’ 6110:60' n=10 R

=330 Ll




"

13

15

17

iy ...

27,21,15,9, ...

~7,0,7, 14, ...

8,18,28,38, ...

a.=7,d=3

i (5k—7)

o 13 g jlwedl A>T 3 doliall o dg¥1 Cinall b ko gy 1k o
Hinie 19 SIS il b g clais 16@&5‘ —all s
MMQ%J@CM|JWJ»W\JwQ\w\ (a

Agleod) Al pladl asdl s (b

$ el 3 1dake oS3 cdelidl o oo 25 - el B OIS 13 (c/

@ wc

10

12

14

16

18

|\ Jiluall J5lg jail 2
Y el b Sl s s s 1S 13) it
0,4,9,14, ...
—2,-4,-6,-8, ...

5, 10, 20, 40, ..

:ggmaﬁw@m‘}s\rw‘w‘w

45, 40, 35, 30, ...
a, =41 ,d=-2
a,.=—8,a,=—62

14V Al wwld‘,‘}s@ww

-

2 (23—4k)

15

2, (16-k)

99

(3k—4)

k=1




= oo b4 LY U dases Lo 2 (19
SV el B a5 305 y8 o B0
Lis 5 i adlloda e g ATl 7 T
NP P S| IO
a1 e o 2T LT 10 &JWl a1
> L@*"LSJ"‘" = (’}2"‘;;9 b ’HBLGJ[—“';U
OMJM%‘;A‘Q@Y‘J-W ;;-‘;-’ 2 “‘ﬁ)‘ry\w?‘
& ol 3] pualidlo s )l g b 3 naill ol s 5,4
v Lol 335 adsl

dogloo

}AMH\J—.ZJSJ:»

HJyL;J@JTSJ%QJloM:)TJ&‘@MUAL:LJMU,&J’L;\@LA:\AL& 20
JSTD 20l Gogdll odin &y 33 05 JD 100 Lgzo I 5V Zad ] dad e 1 b

Q@M&WWﬁ‘é.ﬂ\M\bgw\Mbﬁxcﬁi

(ol dls) ay sl Sl J21 @

llell paaill viljlgo 52

1Y ol e 21,12, 3, =6, . tiedd pladl sl s s sl 1l CiisT 2

la,=21,d=9 X
\ @,=21+9n

|

w ’: 2 13 &
Sl o5 e 5 lasdl Cais]

= 2 o2
Ll 15755 ¢ i 308 € o gl 20 €l A 3L o 1 5 (28
g g k=1

z2 8

13 ﬁ 3 ﬁf— \Jé
(S (L4345 +7 4.0 sl slas Yl Aldete o U 11 6 gomea OF il 2 55 24




drw i)l CMuuluwiollg il Uioll

Geometric Sequences and Series

gl Lol Aozl ¢ sams slanl s gl Bl e
i) el elaol el el alisl ciamatigl izl cdmaigl )l

s g sb 0.1 MM LSS s A4 L wlis 5
2b S STl i el cCianal

/ﬁ ok U UTA WS P LSS [P

Ak dlime a5 L e 5 e i IS o sl Al SIS 1)
common) dewdigll izl ol il 4l dq_wf s «(geometric sequence)
TS 2L L 55 5 (ratio

Juwlwl pgdao

G Aol 5 b d IS 1y B Bl IS 15 A anikin Azl 055 eilad Uy

-

O Bldwkaa, a, a, ..., a, izl § S jgopl

.

2 ¢

c

Y ol dewtin Sl Lo lize JS 518 13) ]
1 32,16,8,4

Gl ) e el S JS sl

a, 1 .
2 =—=— IVl ) Sl asdl 2
a -

uu)l 889 @
clalanoll @

o9l &luo

ﬁl i
iJledl ;ones u;‘”j




2 == B sl I eI wsdl s
a, 16 2 ¢ ! -
4_2_ 1 R[0S P [ (P R (VR (S0
a, 8 2 ‘A‘@’J o

. @ & 1 T @ ’:
= pn bl Lol O e (g5l LT el dndl OF LoV

)

i Alizel 03]

2 80, 40,30, 10,...

1 Gl sl e el b a8 sl

4 N _1 IV ol ) ) ol
a 80 2 - ’
a, 30 3 e
a, 40 4 v

G 01 Il ) ol ) ol
a, 30 3 = '

5, 2
Al e il OF L]

s G 80, 40, 30, 10, ... tilzdl <03

b
L &

Y ol dewtin Sl Lo Blize JS 518 13) 1]
a) 3,9,27,81

b) 72,63, 54, 45...

J

Jlextals o7 gl 5 01, Y b 1 &gl ALl (@) oLl sl sl a3
15V danal

"'I ..i
ui 3 s
o0 %&Y‘ C)L:SL:LJ‘ N

gl Uzl




<

1 5l Uos omnin iz JSU pLall el ]

1 4,20,100,500,...
. . .20 ) « L
'(’w‘b‘-ﬂw&;’r:TZSQ”L"YU‘al:4&9&"""”‘""2‘9&}“\
. ! Lo 2zl plall ol G

a =a,
a,=(4) (5)""

a,=4,1=5 2 yx

a,=(4) (5)"" : ya Lwigll llmold pladl sl 03]

2 a=9,r= %
ol ol dns Sl @, J Y1 sl e ]
a,=a, "’ Lntzgl llmall plall 1o B
a,=a, r N=5 s s
1 4 1 .

9 == al (T) 05:9, r:? u..aija.b
a, =729 b2
. , 2

:(sbJ\»J\&,agérj a, o JS 4 o el

a,=ar" ol Ll ol ol B
a,=(729) ()" a=729,r =1 e

a = (729) (%)"‘1 35 gl ALl Lol donll (03]

1 5l Uos omnin iz JSU pLall el ]

a) 32,8,2,— , ...




et s i)l Al 3 g maxr 00 (geOmetric series) dtigll duzall s
Grgeall Jlomtoly il ezl s s 0 (S, 2 &) 53 2 1 7L g o sl

NI
S = a,(1-r")
" 1-r
NGNS
JsVlddzdl as a,
Azl plulir £ 1
«
8 k-1 &
g 5(2)" tiwagl) dldezal g gozms AT
7 b5 e, J Y1 sl o
a,=52)" gl iJlald oLl
a,=5@2)" I ol sl k=1 57
=5(2)'=5 2°=1 1 ol
1 =2 5 el i) Azl oLl o) B K o35 ol s O .
. Jal
w g
i) Aozl ¢ pos Bro S =8 Lod 5 7 =2 had 5 01, =5 &b 5551 A g o o]
a (1-r" .>J_oc¢,_:>-¢z ¢’
S, = 11— Gl Aldizall 7 gaes dao k=1
-r
eult
5(1-2% -
SS = T 6l1=5, 7’22, l’l=8 Ué'»{j":{
S, = 1275 Ll
1275 g Gwdeg) kool 3 50 § azes 03|
6
S0 4(A) T g Az g gozme o]
k=1 2

J




il i) 5L G slom] b il oMLzl i 5 5d

6LpJIa.o:4dlio\‘))

ot B g 38 D ey 6550 5 R yos 64 o AN Ly 1 330 5L 2355

:@umﬁ‘}sgw|,‘mobwmuﬁ|V:‘sbpﬁszgﬂmﬁm
g 1 3 L2205y a5t o B

Y Al e ¢ IV gl 12 e gl oo (b ool e S

32,16,8,4,2,1

r:%j‘alz?)zggcawmgwgw

i) el pladl dol B 3 syl liedl o pladl ol ]

a,=ar L)) Jlmall plall el 2o

1 n—1

1
a, = (32) (T) 4,=32, 1=—— 2 2

5 o ol bdisis Bala = (32) (%)’1‘l Al a1 kgl el 3]

:\.‘yn.}m:\s_)\.&i.“

.m,hgu:uoyﬁwgas,ui)us,;‘wabwmtﬁuki

50 iy Sl Ll s g pazms 205 1 i sl Azl T o1 59
6 1 3 Cja.?r.qj\
;(32)(T)k 1

. . - . . ..o, 3 .
wa%ﬁnzﬁchr:ijcal=324_o.:.eubj_p\:289_|na.ll

PRI | Y N N

1_ n

Sn:—“l(1 ) gl Azl  paes B
—r

1

o R0

6 1 a,=32, r=—L_ n=6 gegess
I—T 2

S, =63 Ll

3L

1

2

dogloo
ST palls s 3l
2 s oLy
anls, 3¢l
ol e LelLe
SUNIPe




(1) Bl I3 & )l Ol ST ¢ gammes o Lllonzal (Sadsael ST (a

Al 43155 g gors b ol 5 108 el edgy Joddl b Olion ozl 3] (C

ST B4 el 4l ¢ gamme g (S il (o] 5 Joddl Sldw Ty
1390 pladl sty € g 3.5% Ay 31 1 sl 8T e JD 4500

§ il ol gl )

1 3,-6,12,-24, ...

3 20,24,28.8, ...

5 0.04,0.2,1,...

7) 4,-8,16,-32, ...

g 20,22,24.2,26.62, ...

M a =108,r=3

13 > 3(2)""
i g(%)k-l

17 25) 7(7)!

10

12

14

16

18

c s £ s N
Jiluwall Jolg ujail £’_

2

Yl ki S L Adlese IS 318 13] 53]

- -

2,6,18,54, ...
—2,1,4,7, ...

100, 90, 81, ...

1 5l Us omnin iz JSU pLall el ]
0.005, 0.01, 0.02, ...

1 1

1 —_—
9 4787

9

[\J|>—l

a,=—781251= -5

w

‘4\

| ianbigl) dzall s JS ¢ samms o]
3 (4)k—1

£

=
—

M- I
|

o
—~~
=
—
~—

©
©
—

—~~
I
—
~
T
—

k=1




FOCRPPE U] B PP R [FEVCH - PN NPT PRRIC YO NS P
G35 Locd 150 B0% ad Lo,y 21 B 3 w35 5 J 5V 21 3D 100
€ gl s 15l 05 . S ol ke G gl

ol 3 5 s Ul a0 5 ) B gl (g s el 2 WS 3 sk 1 g A i
s B clmldl Al jodt 3 Al Yl sue Jie L6 A o S 3 Al aie o187 15) . AJWI Al o0l ] Jaxed

: b

-

Al o 1y 2N e 2 B0 T @
oz > @j,uu;w 13) eVl sae g o Jl 21

s W) azy sl Nl 121 @

llell paaill oljlgo &

- 3 L2
15558 5§ sl ¥ i 3k € L ki 20 €Azl A LY 5 8

Lo clom g Ugmae 318 5 aX—dh, 2, BX—122_a deawntin Alte e 51 5 sl S 13) s

§x dod
8,12 5a,=—T68 g3 A Ltigh Dlmall plall sl 1T 11 28

4 @ 3 @ 2 ¢
Y Bl Jang Ao ke 10 1151 g saen OF il 105 28

Sn:—al(l_r) ,T#1

1-r




aAiWI drwaia)l cluduuioll

Infinite Geometric Series

AUl AUl dewdig) Aledizall ¢ pazes sley)

sdebzad) bzl el dldezall ¢ g5l g pomall RS dtigll Al

$\&

Gt G g O 15) ol ln B30 e 21 b i ¢ Jis 50 S L A s (g

508 (0 98% i Ly Jamg s o L2l STl oY 5LlS

S S e e o e LI I B e Sl el
CaalS 5 ) s adband 3 Ll s fos ol f sames Ayl
S 525 ke o2 (the infinite geometric series) 3l L—wiigdl A lizddl

B gazee A liall s 33 ol 72U 51 gy i 0 5ol o GilgY fots
8300k R ye g gemeall s © 5 055 (S,) 30 JL ] 5525 c(partial sum) Gy
y s

L@mir:‘z;@vz,ﬁmm‘}ﬂ‘nﬂ,z,s,ms: VNN P E N R
4 {0

AN

3

1
S=a=—=05
1 1 2
Szzal-l-azz—; —1 =0.75

1 1 1
S,=a,+a,+a, =—+—+—=0.88
2 4 8

1 1 1 1
S4=al+a2+a3+a4=— _t+—+——=094
2 4 8 16

1 1 1 1 1
S=a,ta,ta,+ta,+a,=—+—+—+—+—=097 !
2 4 8 16 32 ;




AR ARREREREAREEN Sl Y ke
08 L1 (1,0.5),(2,0.75),(3,0.88),(4,0.94),(5,0.97)
0.6 _ R
04| 1 oss ol S &1 B VT Sl Y1 (g el b
4.2 Lglg\&id\g%bfd;&\wsnéqﬁ\

1 2 3 4 5 n _J"L?UJ‘

2 1+3+9+27+81+...

S, =1
S,=1+3=4
§,=1+3+9=13
S,=1+3+9+27=40
S,=1+3+9+27+81=121
S, .*f B A P

e 1 el N ey

i ] (1,1),(2,4),(3,13),(4,40),(5,121)

100

@ e ’:
i 1 g ooy Lals T Lo YT e Y1 (s ol b
60 - -
” ] Sl oo 01055 dlgY b IS, 38 sl
2o ) i ° 333?;: l«?
0 1 2 3 4 5 6 n

o ALY dtin Aldzs S =1,2,3,4,5 423U S, 5 5onll asslonol a

a) —+—+—+—+

b)24+2+2+2+2+...

Y
3 \&
—_—0\n

.Lﬁ‘ lo

£

1 1 1 1 1
3 9 27 81 243

alay)
dzes p Jlasiul u—?«f

J—:.i"-:ub—:’.')’ﬁ'

Sl




I g A b fnte g A bezall 5 ) sl 51 o e s oy

e A dze i S Al ezl e OB 10 £ (8 53l i Ll s 5
SLATEEAY s sus o S 34 ¢ e s Sed s ((convergent series)
0B 83 e ad sde e 0 Y U g b At Aldotold 45 ol sl
slou] Ses ¥ s «(divergent series) shelas s dwf Al odn :)Le | ¢n

REXPRE 5P uﬁL@ay She t}w

adilailll duwaiall alwlwiall < 7
- - guul.wl o920

dalladl Lol SIS 13] A Hlaze L3l d il Al 0585 sladSIL
STl dallaodl dadll oS 13) 8o lze 0 4S5 5 1 o T Lg—wlbY
1 é}u jT u.A

:jgopU

e O 4S5 LG ki) ozl S5 o[ 7 <1 ilS 13)

keLie O 455 EslgUl wtig! Aladozall S ([ F{>1 oS 13)

s b 1" b L (00 1o 28 1) B3 i Aoz 1] < 1 eilS 3]
Ou"’""f“wq’ﬂ‘f_}“’““
1 Sl LS el LI i) Aozl o B O 2l

S, =—!
1-r

. 2
g goomed] .\q-Trj‘S.\.cL;.a ol & i 2591 L3I gl B dza) 3L 13 50T
g & )lnel)
1 1 1
L 14+ —+—+—+..

4 16 64
rlldzadl oll i a1
1
o4 1 IVl e Sl denty
1 4




< ¢ 1 1 9. :
:gm,,;ﬁ\&wwgbﬂ&;ﬁw;,mwwg‘|7| =T<1 Ol |

S =1 Y Ldin dldizo § sams Lo
1-r
-
= Ll
3
4 o ..
?)’“W‘Cjwcdal
3 9 27
2 1—-—+———+
2 4 8
rlladazdl jelal e a
_3
r=__2 =_% I ol e 1 dond)
1

-L“’J""'U“?‘“b"ﬁl&;"iyﬁ‘B”WM‘Z)?J—%l:%>151L‘,_3

o]

3 3 2(0.9)""

k=1

rlledazdl elul e d

a,=2(0.9)"'=2 kol e
a,=2(0.9)"'=1.8 k=2 e
r=%=0.9 IVl e Sl sl dey

Y ol Lo Lo pars ] (L5 il Adzad) 303.4[0.9] = 0.9<1 I Lo

a
S°°: 1 : @L@\J&rﬂmdﬁ“ l.*at o Q.
—-r JOTR ARD
S : 2,r=0.9
= a.= ’r: . p -
00 1—0.9 1 u»a{j&n-'
SOOZZO L:MM:‘-‘L’

20 p» dlodoa]l Eac (03|

pleii
gA Bl e u»uU
c S el pa Y
-l @:Ab.ud\




. 2
g gozeed] .x?ir:‘z.ww ol & 5e 51 LG dning) ddzedl 2518 13 50>
g 4y linel)
1 1 1
a) 1+ —+—+—+
6 36 216
b) 1 —2+4-8+...
¢ 3 9(=0.3)"
) 29(-03) )
& S (5l 3l LSS AU i) Azl § gazme Ao o) (Sad
(G S s 50
»
(38 S 5,50 30.57 5,501 (g il sl ST
t SV gl e (6550 6 ! STV RLS S
0.57 = 0.575757... )
101 &
0.57 = 0.57 + 0.0057 + 0.000057 + --- Sl S o) B3l
057 =57 + 57 4 57 b YAl :\w_w;\{_;ma{tsa;t_;g
100 10000 1000000 3le 15 5uS Lgio

AL S Ll 00 @, = 2L Y1 e sl A iy

57 .57 _ 1 IV ol Lo 61 aodl ek
10000 = 100 100 7 S '

©

—c

rzwloz 0.01 : ya LG Lpmwigll Aozl 0 WLl O] 5

el e e gamen sloml Kl e Anlozall s 515.]0.01]=0.01<1 f L,

‘Y

S = 1 LUl el dldaaadl C)w;i&;«o

ySaii
SosHl g el suAdl
BV e SA—e 52
80 b S Se
S gl S
Obesew Olsus a, b
.b#0,



0.57
= a,=0.57,7=0.01 2, =z

1-0.01
19

ST Bl
33

3

= 19 @

0.57 = 0.575757... = —_
33

J E o C}.o o o0 ..i £

(3 S 5,50 3 0.14 6,5 g il sl ST
i - J

Lealais ) blonedl § pome Sl L3I Lnitig o dzedl Jlonial (Sad
o.ut",pubbalpm.bl‘?)u‘u_;;gﬁubmﬂb L_?th.ﬂ}&ij\ J}-LL.:J\
Goalits s e, s 8 51 16 Y D detdl Sl 033 s lolnad)
Jir S Lo 5

suall go: 4 Juio @)
w45cmast_.~acas£1¢.z>ws,‘f,u|pugdj@|ewa}:gg}g
T7% 3635 S b a3 o3 Y1 Sl a8 Jo V1550 Leghoo s opihals oadl
o1 5 gl Lgadal 1 Blaned g gozes ol il 850l b Lgala ) Blened) o1
.wsy@‘y@,w,‘u

¢ 965 é0es

45(0.77) 45(0.77)* 45(0.77)°

32 g Lgalsd 3 blnall g gaes O 1Y

45 + 45(0.77) + 45(0.77)° + 45(0.77)" + ---

Ll e, = 45 J Y1 Lado il dwdin Al ¢ gomodl 1da | g
_40.77) _ 27

45

dogles
L3 e g2 d sl
il gy Al bty
TP
A1 5 (S gme




ol L L pamms slaml a5 ol dleduzall o 5 €[0.77] = 0.77<1 i Ly |

:qﬁ!\
a .
S = 11 LY dwdin ke § gozes oo
—r
45 45, r=0.77
= a. =40, r=0. - ~
1-0.77 ‘ T
4500 _
= >3 ~ 195.7 Ll DY Jlerznl s cdovnlls

uz;y O Y a5 23T 3 G 5 195.7 em &ilws 5l 8 e

21 Bl conlas LT LY m::.ﬂi:-ﬁﬂcl.o.i@’.s:@?lj!
#95% id5s5 IS 5 caalad o claghaas cpilal sl
Sllaedl ¢ gozms ol AR5 Tl b Lgaasd 1 BLo))

.sﬂ|yw;ybﬁjv‘wgb

Jiluoll Jolg wjail £_

5

\&

Lt o3 A1 Al il il o ST LS 12 6 e ool 105808, 55200 ol i
Gl
1 244124643 +... 2) 2484324128+ ...
1+ 8 Ol AL A
3 9 27 2 4 8
5 1-1+1-1+... 6) 343449+ 7+ 1+ ...

w 2

g & mal) ¢ gommall st o5 citoline ¢l 2 lane £5Y1 L3 dwtigl] Mbzedl 318 13 5]

3 .9 27 7 49 | 343
D1+ —+—+—+.. 8 24+ —+—+—+
4 16 64 3 18 108
5 5 5
9 5——+———+... 10 10+1+0.1+4+0.01+...
3 9 27

n 192+48+12+3+ ... 12 1+0.35+0.1225 4 0.042875 + ...




{636 S By g0 5 i i 501y il sl Y) e S s

13 0.7 1 0.41
15 0.4 16 0.05
17 0.86 18 0.3

2L eallasl e 52380 o olowit 3 Gl ; 20 M g i ) e ibllans S et 5
o2 A3 AL 5l b e i U1 U5,V 0 T0% s L Sl s o] ) 0

(sl e GolgsY ‘:»@J,o&,lr:@wi,cﬁmsﬂfj
55l o W e ) s 8,501 Lt 1 BLeca)l 2] 501 @, plall )l 1T 8

>oa il @
n=1
JL:S."J-‘G-;J_LFJ .3.\;-!‘,)|2_,;w|g§3”;IZLA).\.E.‘:K.;J_...QS.:-},@,,JJ:C;\J_» 21
sue ol L 2aY LG IS 3 gl 95 o0 75% atd Loy Lgzs s Bl s 3L ¢
RACE JYNPIR PPRL IO Je-p B 3 SPSON (A PPREIRE JC PPN

(psd) W) sy sl 1 Al |27 2

R

(%)"‘l 08 Ol 5] 1lasdl sl @8
1

G
té\
L
C\?
\gE

S
Il

7

ol 3 0l J5 3 sl i

s 153570 6 Lgs gamee 55N s dduze J ti 9220 Ul @

a6 e 5 L I ol 5 > 0 o @ 53 Mt 3l Enin o) U510 DS 3] s 88
AN Aldezall g ez Sl Y k>N —




5
&

i g Al ) A5V Szl Cis]

2

6 20+25+30+35+...

1 44+16+64+ ...

8 24+124+6+3+...

9 120+ 111+ 102+93 + ...

0 9+11.54+14+165+ ...

i 6—a+ 0 104 ..
39

jﬁwsjbuﬂja-ndjitj_wwdls‘:l 12
s

Aol Aozl o Of 3G 617480

e

e Gl dgle dllics 3 allasdi OS 15) (13

L“SjLﬁL@.:éJ_&oO»w\w\O\S)cL&éch\b&
el L 4150

o sV il 3 sl e JD 2000 slis 55
55 Ui 5125% s ) laasd ol 5T 8 glas
Lo g Joud s ST Y 2 5 3

d}igéo};'_wbtjw.\a-ir_?wuwo};_w

L a) 6+12+24+ ...

L) —3-8-15—...

L) 0+1+4+9+...

L ©) 0.640.3+0.15+..

 Sb e JS b dommendll B e s

5
138 25 (2K =3) ksl g oz (1
k=1
a) 85 b) 90
c) 95 d) 96
fo oL L dulsdl Albzdl (2

b) 8+24+72+...

d) -5-3-1-—...

S0 (k) ezt 2 5V 0] (@

k=1

L 4) 0+148+427+...b) 0+4+18+48+...

d) 0+4-18+48—...

1+%+%+%+...:O_M WS i (4
s
63
a) 0 b) >
) ) 5
c) 1 d) 2
tee Db L sde Lol £slg W il ddzdl (8

2

@) 02404408+, b)2+Z+ 24 2y

125

d) 640+ 160 + 40 +..




25 5 ¢iCanw 200 ab SlaYl i 5 555 0 5
55 el pU 10 s e Cogy L 7 G5 oY
Adze cas Sl sue

o s J s s i 1 5T s

a) n b) 2n

¢) n’+n d) n’

Lewlanl s @ o2 Lol Az J Y1 asdl OIS 13)

J>J|} cu‘ J;Jlj u.u.)\_wj\ ol C}w) ¢d).b
A Qi 00 (12 pa L el

a) 12 b) 4

c) 4—6d d) 4+6d

i den dudazd ISV BN 5 sasdl IS 13)
&_?c6p+2,4p+4,3p+32‘.r.a5\'_:5\.@5y
ﬁM\aMCwZ}LAQP#O

a) 128 b) 5

c) 32 d) 1

21

22

23

24

LS 3RS aast o e Jlor O
o3 JS B S o5 Olmio e I3V el
JJPJ?BGLL:;QS-U‘(;J‘QAQ—M,STQU
g i st LS I il

- @ .
- ) *
A@
\
1
1
Loe
n
n
e
i
n
-
9m .
Vi Vi Vi
Vi VI
v v [V T
\ \ [T T

Lol S ) 5 e s 0 5 Y1 1T 8B

Al N5 s 9L

TR RN PN RSPV P RN RS

.n sj,q.U u,a;‘}!b

ST el § gares a8

ooVl e dalS 5 ) amy o Tl

24 il Al e s gl B s (1

?5}@‘0-&@&59440}%%;@&3U}

- D 2700 ahee oy J V12l S5 i
LRl e Y B S 3% Ay 4l 515 13)
o g 10 sl b asls) g game Lod el I
¢ o)l

15

-yl ol elowl 39m gl 08 S e )
L golis,f e 75% i Loy 350 JS 3 558,501 5T o>

20




