bgll j50ll
aololl yohil

National Center

for Curriculum
Development

- Luébﬂ‘
L 4 L 4
<dlal oS -&u\l’d‘ - {
Q,sm‘g,m,hm Jadl!|

43 g ks a2l o] 5 les dooxl oal ) ool ol s

p FALRY gtall ilagh S 400 & 2 LS ~
Y1 sl G b o S i (o oSO gl ST il gl hasd 2o 155 41

O 06-5376262/237 06-5376266 (&) PO.Box: 2088 Amman 11941

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




&y‘JJJQUJ\J_E&iuwau‘22;.3)%9‘Z.S.Lol‘w)‘-.u‘_}ubg"Mw)xv_:ll.ﬂ‘ja_.fﬂ‘SJb‘)&)p
(2022/131) 5 bl s i 3 ol )35 ¢ 2022/12/15 5y 55 «(2022/8) (3 5 il (3 gl ) o 1 55 Ll
- 2023/2022 6.»\).\_)\ fubJ\ R s 2022/12/28 é—i)b

© HarperCollins Publishers Limited 2022.

- 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 -407 - 1

iUl 433, Y1 ZL
Ao 5l 45 ls g gy Y1 03
(2023/2/783)

373.19

Al sk b 1S all0s,Y)

2023 35 podt :0Us — geaball e b 1 58 odl /S gl sl il ] a1 Il S
.02 (174)

2023/2/783 :..,

[g3148 W oebadl | [ g ) ol / [l ) a1/ el ) [ il )

e LS5 1 o e ol s 20 cadlal (g s 1 5 11 A el JolS 5201

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.

p 2022 /_»1443 (e 2l L oY dadal

- aslb ousl
(:2024 (:2023 LJ: <



doad.oll

62 madl 5 by aomadd 5 ¢ 5 3 QLN 55 a1 e 253,91 A0l Oy o B
0 550 el a5 el ) praliall g ) el B 015055 e O sl aliall sl 2o 158 Sl n e
3 gadl oal | Sy I slS W 5 a5l 3 O 3181 e s b pmodl ) (6 gy s, e U
e o5 S Do ol a5 el 5T 8 eSSl 55 il e dlall ) i 1
L ) ) e Lgalo ol Ol 50 )T it o] e Gl 2zl 1 Jall il 535 el ) S sls
Ladl ol Len o g cdsen! )

RN RSNV TEL E PSS NIEY S P POre S I N R IRy
.Mh.ﬁd\ﬁ@\@ﬁﬁ@ﬁi%\&qg&g%ﬁfﬁ\%@i;jc@\

A B 5 g 30 a8 01 gl ponbid) Gl L 55 65y S0 50 e oS L 5
18 S (5 e M1 AN 8305 5 bl el o3 391 ol 0] I Bl 5 e S
) il 35 30 1 5T Gl Lo g Jo5 ¢ s IS o o 5655 2l 2320 g e el lss S
S ol 3 ¢l g Lo ol ey e 20,31 aal ol 5801 o 1 23,5 BN 5. SIS M1 5 5
Leel s Jondl BT slie] dgr Ll 3 Sl B0l o el

s SIS L Y Bl bl I ol jslas dame b pdii o ol o631 0 o a1

. ~6;>Mrifgwy9;;u;eii€ﬂwajw

Z z
1 1
-

s VT e Lol > 55,8 3056 15 Clels
otz U1 ol a3 M1 5 prmmadl s Lt 55001 el e ol 2161 ST i 5 lomto 5 s b (51 L
.&pjwsﬂsﬁqd)\@l&ﬂ\ﬁjk}gvjbgé@w

Lgadns 5 Sl N ks ey 5 ¢,V ragdadl o) S afwuugwgdtﬁéuﬂt‘g&\mﬁsﬁsgyg,

—

- -

bl gl b 15




Cibgiaoll doild

6 oo, &yiliall Cunillg Gliliall (na Glavsll ) daagll
T ) S0 i i 1§
B e S 3 Lt 2591 T sl
18 o) w\&d\w%f|,>,>w,jw
1O oo el ekl 2 L
B0 oo, el e 20 e Felis Bl
3L oo, I s Slelis V15 a2 01 Jal B sl
B9 e L S etis Bl
A0 oo L 2 4 S
A oo 1)) ot Sl 5

B8 s o)l Blgs Sl

1) SRR &ay3all jalballg &Labl jistsall @) daagll
BL e Loty B2 25ty Sl 130 by o
B2 e, L2 pstaadt s 1 00
B e Lol gslaall e Slleall 2 L,

7D e Bydedl Yslaadl J5 3 )

B8 s ol Blg Sl




cilginoll doild

90 .o il &gpall faaléall @) daagll
91 t.x.&)\g;;.&l.a@.b-}“}&g,&a
92 e Lo s &l Byl polaall & 1 0,0
101 oo, L b s Gl & el 3liedl o 2 S,
108 o) Ll S¥slel 5 3 Ll
116 oo 5 o)l Byl Lo
118 oo, GMlLainVlg 2ol () Gaagll
119 oo el s el s c b o 130 1 5
120 e, caidl Gelis 1 Syl
135 oo, el i3 G Sl Jslad! 2
TA4 oo, TSl Sl 50201 3
153 oo L3Il SVl 4
165 ..o, bt SN 5 sl

L72 oo RE | P AP R




’ -
° sy
oo

-
oW

° .I...’II _: ollg glnl I

L]

:62agJl 02A) (9 'S.isuhu

BRI =R [V WIICH PR S pen
) e lald 3oy WTlomzinl 5 22l

oot T e
g Dol sl U5
el | ity 2 d2h 55 5l

cL@iﬁj Lgales S sl 5l “j—?;—*‘ﬁ
sl o8 I8 T s Lo
el & PNSRERITY Wy

Relationships in Triangles and Trigonometric Ratios

idJl b Culdaloll

€6aagJl 02D é.:.o.al Lo

ilﬁ‘jjji-éwiz.i}‘g@i)\ 1, j}a 32

Al JSBYI ST AT frr 80y 3 aliases Sl
Jorig s L3l s Lokl Sliedl 3 Yiows
2 s s 1 ~
oY1l 5554 5 5 g o SN O prudigll

I sbl S Sl O glanton s ¢ 5lally 3 eI Lo

Loy A Bl o) B2 5l

& pile 8y s gl

eV Jlant ol Ll 2l el Gyt
AA 5 SSS 5 (SAS 1oLl

Nl Jlar ol Tollarl] o) Gyt
HL 5 (ASA 5 AAS 4 SAS 4 SSS :43V!
bl b oy tlid ) Ga by
eV 6 gaall b Jﬁu s Bl Sy
8 g Sl sl S 425 Lo




£gpiro
6aagJl

é‘:‘gi")“g}"’-“@‘\;:wm&:ﬁu»:n}j fgﬁwlg_}s.é

s Sl 01T ((A3) Lllas 5,5 Culgailig Slgol

:ggaiall 3paii Glgha
LS 35, 0 B Lo Lo Sy el o b Al 585 Gy ileiendl G o B s 5,01 o 0l 1
L S0 a5 ) S0k 2 55 el dn B et S 2

2

ORI RS P BT RN RN JI AT I
ST SN R PR [ P SRS STV < OV PP A SO o P
sl

2

T 018 10 e B a8 2l 01 slomadl 3o 0 3 il s Salsl
ol e 38 1) sl BZh sl s Lol S0 225 S8 ol SlesT
B el o f 23 ¢ Y T i ST 7

i

sl 010 U1 215

Lol 530 2201 el e T 28 01y S ol 36 S0
3sls2l

i 3 J e o> Iy sl Ds ST 35y 2o 2 ST 10
el Sl o J) S 5 B

m%ggéug_v\;g@;@yZJ‘L_M;:ST;:@})M\;»&;M 1

Ayl Dl o3 Slo] J oo JI AT 5 e T2

:_ajl.'l'.i.IIJ:')j.c

\'\§

5 ¢ 7 ,’2

ZL@:éu.bf\qjlm;.w\

Al o 5 A mledls g il oo ol o o

gl 3 el I Sl s sl e 1amd S s e
ol b Joll T 5 Sl e Lo Lol Bl o




.'.ﬁ.‘._o ) ﬁ eoe O oge £ \JjJJ:JI
I Ulioll (n9 auwlidoll clja VI

Proportional Parts in Triangles 1

Dy ol 3l Y Wlamtanls (LI 5 2l o 21 GE gl 50
el il Slalhne

CD Sl Ui 3 T35 o 5l S8 i pgalt o
el I g

oo i-’-‘ II S.nﬁ ‘:-.- I-u-’ II ZIP:‘JI

DE|| BC & (ABC E3e2)1 55t Sl 123
o B B S AC et <D s AB i, DE
¢AADE ; AABC

B g ¢
df}[\&»w\ ‘},w|w&jlgu,cg§>w| QM:‘AW‘:—,{'J

Al gna Cunliil f puwaid Bl

:alel I jg:ui
4 (il ABCE LI L T Gighall AT TN
L ysbomall JS20 b LaS 5N o ot S
g ] s 3iee Jloniul

g g to otsed e
* > ROSPRIONLAIFS WINE S X1 TELT )
- (ol bl old Ll

T S _
e Cjﬂ LWJJ o o wladl c(;AA)
B e N 1y (555) 3L
ALl J'L"? 8y pame &5l s (pnda

-&bl)}%?ABCEJ:iJ\Q{uﬁJ_{,:J\j Gl s .(SAS)

—\n

YCB J ks &1 52 detcnall ) o daksd J5 b e Lo 2

Ll O




Gl At s e T g3l 2o

ezl 2l Jlam by B3 5 Dl 2ed ol 22N 51

AN B IG5 |JA}‘ML~\»L¢.€.¢M|J\;L\ubwl.@.amu;lz.d\d\l.u; AA

TR

dliall gna Cuwliill

(6

é;\ﬁwﬁ,k&ﬁ&u\;wgﬂ@_wi
(IO }i\;bcdf\f\

r—

1

et 3Ll o s Tt 31515 siilalSl
B[S ’*’i‘éugwﬂw > plai
Fslid L b 5 Bt e =

BA DE* :
«\BD || AE : L
& CDdb I ol 13l :jgaplly

—, N\
a7 i

2

Ol ollaadi 33T 1Gghall

.BD || AE:

5
-

Sldasall

S E3) S ol

Sff:
I
SIZ
c:
(

1531 o sl UL Ol Tl 2 gl
g 5 ¢
aleadl SN BT S Sa LS Ll N Al e

\_AYAAML_A;’JJ‘MJM‘ .

t\

.AACE ~ ABCD

ol ASY el SR 3 eI ol y SN G5 Jemnl o
NEVN|

JSaii

. “H: R
u—l‘o (AA) Q—J:‘.’J‘.}f
Ol sl S Bl 13) 55
h.?.‘.} ;/)1."’:'.’..3‘) 9_15'; Es—%
.”&1“«“ Z)L} ‘}T :5&}
Olplass

P2



2

a0 3Gghall
ol il Uy 2= /3 /4= /153 BD || AE Sl o o

(AA) 6Lz 2ol s AACE ~ ABCD 55 o3l 5 . oy s
CA_CE% (. . (.ot .1 5. S 1.
'EZC_DOP‘%?W‘E)M‘%J”&;L{ o

ol 3oyl & £3% S (CE= DE+ CD3«CA=BA+ CBOI Loy o
t SV el e Ol

CA _ CE et ety e s
A Wb £ ‘« \
CB~ CD e -

BA+CB_ DE+CD L
CB__ CD e

BA , CB_ DE , CD R
BA , CB_ DE_ CD Ll e alaadl s
Bt cB D el e il 022

BA Ly _DE_ s _

CB CcD = ep !

BA _ DE ) o
—_— e — 4.; ‘ N 1
CB_ CD el Salta o

A i s b 1T sl I 3 Lt o212 s Jlnt 15

| 1o §

S «$Q=5,PT=9,TR=3,ST| QR3S 13| (LAPQR _j

b .PSiq-T.é

N Bl e 2 & s

P TR o dslzall el N1 4 Lo
5 .

2 4|

: o2 7l

2ol

Yy

x=15 :;bL,:S\ o il Lol QWL

J}Sail
HES IO
S smadl B g:i;\}:'}“’
Sl Bl G de pores
glosl o B e
s Spe il Ll 50

L el Jto (bl
L O e s I
REAIRARAEA]

J8ail

58 lliad 4L 13)
Sl § Bl LA
Logedal Ji bl
Gl bl

\E
—hb

&

il 45 KaS

£
S i




RL=5,RT=9, WS =6 3Is 13| LARTS
R w RWiL LW || TS

e

-

Yl e o b iy (U s B S il i e )

c s o s e 13 il
O chonlith L1 b1 3 Uitk duitn ol )
B U EIW AL (¢ g el
B > CL@‘L“SJ):’M
S AE S BA _DE< < s
BD || AE 06 P2 =DZ 55 13)  :jgaylly
|| ds ‘CB CDO Jc Jg'njj.
AT el By 3ol byl S|

| 2.0 B

MN =12, NP =3, MR = 16 3\s 13| AQMP
- . 2 i
Sl 1374 RN || QP 3\s 13 30>0L (RQ =4

MR =16, RQ = 4 i s

IS
>
SI8
I

Lol

MN =12,NP =3 4

S|z

Lol

e

Idpcéjz).cj
RQ _ NP _

1
MR~ MN ™ 4

RN | QP 56 « e b ol &y 15 oS o 03] |




D 515 13 LAAEC
/>\C .ED =12, DC= 20, BC= 25,AB=15

- y 2
.8>11574 (DB || AE (S 13 éJ@uj

:'."I.'.‘ "L-_I'I.ﬁf' L2, I - hall

iaks &> (midsegment) ;,jg,m & A AR
s e 3 s i e s b L
ARl el S ik s St e s

XV, YZ,XZ: 5220l APQR

e BaTah b N S L Bl Y1 Bl p L

| Il (hé Gdhiall Eahall ¢ e e

:Cilel Ml
2 EE Za . o
JSAN LS A B, Cral s, ool 5 aadl 03 il I SB LIS 2w )T 1 Gghaall
A B BY\ESA]

25 L Ul 5 AC Gz 8 3y C e A g b1 ABC I s 2ghall
IN o 23 N il (BC s 2 3l C e B s b

.g?\wtgwcyBjAg,ﬁ%éy;;‘mgf et g b 3ghal

A AN AN g
.;a,.u\gbbsd\&,;ﬁ,aujjs@@ﬂp\@dé@ij‘u};\iu@;ﬁj 4 ghall
:aiLiill Jiai

TAB J oy LN J b &5 s (1

bl
NEACS Rl

@ o 2 z 2
LRl 1550 cad I el el 5 alia) daanl)) dadadll B3y ety Leses asl (2

2
|

3

s bl o] O,




B0l L s (L A sl I 3 i a0l o 0% A 5
AN Ll

j."l.-.ﬂ "L...I'I.ﬁf.. T "‘.’. hall

éjw@yj‘@&uij\;vw |5l Sl 3 a2 Akl sGiLalsily
el S b Caas

D CFhi s B bl Diball ¢ 5513 sjgaplly
Spc%ﬂ\yﬁjjﬁw
DE| AC DE:%AC

AL byt 3o B Jal S
U pgmn Sl J1bT sl I8 3 20200 daadll & Jai Sl 553

| 5uo B

29SSt 3 lanad) e sl Josi
Sl J8 sl

K

JLJg (1
PN =3Il ) B el el &
36=—_JL PN =36 i sz
]L:72 L, '"H;
—_— 8
PMJsb 2
LK S gz s

(97) LK =97 i, g

= 48.5 Bl

Y

@

Slosi
iakal L 50
RO AN IR
Ll S e Bl
B ke



.ZMPN \3 3

/MPN = /JMP ENERERFE A pail

. 0l PN || JL O Loy

m/MPN = m/JMP W31 il i

¢«/MPN = /JMP

= ° > A0 -
10z ‘B SEL ol 51 gy

L5 .@a’l:

oé o Ghail

Sl Ui IS sl ol ISl b Slanadl ol el Jori]

XY Jsb (a

AX b (b

LYZC s (c

J

Lo Sl o 28 S BT D & 5 Sl 5

5Ll (ot 4 JUio €
Y dall yo:4 \j)

z %

2 w f..
dals Ayaoed Ualased 5 ploeddl Sl 2 1 d
gW!}Jw|;3,c§i,\plrsugﬁiJ&y
P Y e AT g .. -
X <y H— WS A1 . TV 5 VW lea cLadssle] J] ol
F i G - 5 . z
24m ol e a1 3 1sf Lgmdtiw 21 o Joedl Jals

-
-
“

ID 12 S Zaald o 1 23 shall el Jads SIS

congodl o JS b AT 1Gghaall
VW Seadl Jb 2l o

Vv

[\J|>—4

Xz A F A ERRTERS

[\Dlr—a

(24) XZ =24 ji g

Il
[—
\S)

bl

Y




TV Seadl Jsb 2l o

TV:%YZ iga’ng:".}né&u\;ﬁ
=%(18) YZ =18

=9 '}’-:wﬂb
9m +12m =21 m :5a s o mell I b § sames 03]
LS AT 28ghall
gromn 3l Dl el L5 BASS Dbl el o sl 2SS 5L Y
:g:wfgﬂ‘g;;gij@\%;jb

12 x 21 = 252

D 252 : Cpn &A1 5 o) Lghbtios 1 oSl Jas 24185 (53]
B e (e enad s Syl JS a0 125
ngjt,wji.x;ijzsgw\p\fuw; ¥ S5 e olas
S PG PR PN [P E. EH KNP WP
AT 0 ue G I\ GBLdi AT FT 3 iy GF G )
G2 L

_
w
~
=]
I

M XYl XM =4,XN=6,NZ=9, NM|| YZOls 13 AXYZ 5 @)

w 2 -
Q 15/ 33-6 PR =30, QR =9, PT =12, PS= 18 5ls 13| LAPRS _— @)

11554 QT || RS O




1530 >U HM = 15, HN = 10, HJ = 2JK OIS 13| AHKM _—5 €)
M ) 155 N | MK Gis

S s 5 s sl Sl Blanadl e shaadl Jasd

(4 XE O rQ (6 )

@ m ZPQR © msHG © msGrPQ

A e S ¥ 5 slonld S G Bllaned) e ghaedl Josi

O L ® Pm
@ msiMPN
® .o ®
x49 3x—16
2x x*—6x+3

S JSa 3 serod) ADEF Ls NP1 )




5
&

o ol 53 n ) iy ¥ oy il 58

&,\ywwu‘wu@w 5 L daitns éﬂg\wj‘w@wwggm (17)
Sl S A

.Cw\énsg,»Lm;@uﬁ\@i,bj%wiwé;b;;bmm;iaw@w 18

Edexl 32460 cm 580 em L b J b 23,55 5 Lo s 53,5550 (@)
a0 s G5 gl 9T Claamie B ay S ey

UAJJJ\ E\Q'\Jg g:’)‘j—“ E\JL«J\ J;T @

Llell pisill Siljlgo

4 H @, 5 <. % .
O ¢ ’\M\3D5=l3cuu":uwu:uasasu’n_q s @)
D 5
6 \F e 46 e e it Ll o AD = BD
C
B 12 dau\)j\ s
A

p (Al 1558 Gl IS Sx i iatil s @)

e AC 5 AB Coazis “plai Lan Eilally D dlaill ¢3S 5 048 cm” ;s AABCim s E3S 13 0w B
A 11575 AADE i Ls 3l 5 3

y C(20, 10)
A
M ‘et St st
A4, 2) WwdaMNutsmww\Jm@.;f D
N 1555 ¢siilien ot oy MN e 26 (AABC 5
< > X
Lol




w s ¥ o . S B ® 8 . \J—O—Q—O
g.Q.nJ.oJ|e.h.QJ|L.JJ.L028_ngJ TEEWT

Extension: Midsegment Triangle I:;_ng.n

TN 5 ol el el e G S G 2 et S
o T o L, 22201 (el oL B30 LAY |y s Slanid 1505

1

hh.'ii.n.i

oy U3 30N 5 sl ABC 31 Sk EL201 2 (1

E e eVl e o BT dlertaly (5 smdl LB K
1 s AL e e 5L el B, e P 8
/ E NP GF/ 1 e @ - p :.ﬁ:.’ e }if

1 1 0/2 T " q}l\&yQJY\&J»‘J“JLV_:ck;\by‘dw‘gﬁgfw\uﬂjj)&u

¥ sl

-

@ . P - w 2
Do b e LN el (e s JS i ame i30T (2
g}iﬁﬁ\ ty\.pi :_)"° é—,é JSL;'; M\ ;.7 cg\j;‘ﬁ\ ‘,ki)"‘:' :J-A .0' Midpoint or Center
1k L3 shasdl 385l I el el Y| ’j"gﬁ;ﬁ\ghﬂ\u:ﬁ@j 3

652 Lol 2l it I Bl s AAABCE- Lo 1T (4
s s a0 35 5oV oy 2 e

cm?
Areaof EFD=2._B pd Area
Area of ABC =8

< 4 f &
1Y) Aleoddl b Solin Sa Lo p AN (5

AABCis\us ... B il 322 L 30

i & < w’:/ @ ) @ u’: < w’:
L) 5 5T A o 031 22 g1 1 1518 s ol 15 18 e LB Bl ol st 3351

Z 2
YOl I Jlomtay Bzl E5T (7

)

18




JujJl

.:.I.’..OII .al.g.’
Bisectors in Triangle z

 pgren Dol oY Lllonnl 5 (T B ol S22 g s 55 Gl 856
s Sl 2l ¥ ellanialy S5 it 4 s S
I L1101 10 S e e B B 18 01 3S e s penll i)l Galallamo
g o sl syl B ek poull &luo
EIS 13105 deslall b el sl dles
OS5 BD &aloll s 3 o Bl
SCB 5 AB [,y 55l L « AD = CD

(ragaall Gniall

(perpendicular bisector) i;: PR PG

ATTTTTR[ T B e o i e B Dol

\ 4

5

\&

B

(B3 syt S22 OB ) s A1 i slaidl oy G gl G2
SEN

tragaall Gniall

X o gonll a2 &y Ji e
‘ S 0585 gt Boladl (2 punll ALY o B 8 FBai
A Y B Bl Galall B b by slats (S Jsb JIAB 5N sty

1 e Xk 5N AX = BX OB ABJ Gs yae G 1O 13] 1lin Aot
egd gondl Gl b 5 S e
5 e

B s Balsd (3o Lo s 13 e 2
B ndadll G (o5 pandl Cazid)l s

1l j X 38 AB I s yas hah 13155 AX = BXOIS 13| Jlin




3x+1

A
=

5x—3
HJ] = HK
3x+1=5x—-3

x=2

H=3(2) +1

=7

BN
=
s ]
,(;\ %

3x+7

s gos Caah 10 AB s 5 5o 15 AC = BC 5 Ly

X i dl nGghall
:5.}}&.&” 574-594:5-” it’.jh"
el
PEFIRWNES

HJ J b 3T :28ghall
X=2 oy sny

Lol

ABJ b 2

:'gqu.x.” g/.aja.i)\ &JEU&MIBJ

:‘SJM\\_‘M.%', \@ﬁ

ploi

YAC = BC&, S &
Muswﬂu
Sty atdl e

.EJ&;W




2 T o N o By s 11218 s T e Bl S5 T B S
Sk s

5 gordl Caaidl Dslas Slow| 1 Kad

Q(1,2) 5 P(—1,4) :Eom PQ G| G2l g5 gardl Ciaidl Dslas S

PQ Lol dnkadl Caazis 2biss Aol 21 Gghall

M(x1+x2 y1+y2)

2, NI 6 sl i) | ik 2o

-1+1 442 )

M( 2 72

(02 7,) = (=1,4), (1,3) = (1,2) o
M (0,3) bl
(0,3) :lon PQ Cinazis Lal 5l M dlaiel] C3lum] <033

53 yonll i)l Lo dof 22 ighiall
Jor V31 3T 100 6L Zigined) Baal or o skt Sl (6 5y (55 gl ciaitdl oo

PPN | Py -1
Yo =N s

= |
mn X, — X, L}“JM
2—4 )
= _(_1) (xuyl)=(—1,4),(x2,y2)=(1,2)gaiﬁ

=_72=—1 J,‘-rw"jb

—

1§y PQ oo o glas LI 5 5o punll il oo D3
.:;;M\ Caalll Dsles 1 13 Gghall

y—y,=m(x—x) «lmj&wj\f@p
y—3=1(x-0) (x,5,) = (0,3), m=1 a s~

y=x+3 Asbaall 5 5 8sle]y ol

=X+ 3108 PQ deitadl dnhail] 55 ol il Uslas (53 |

JSai

J5 ol 13
e el o e
o bogeko 0 Jol>
boeadol s O] T 61
ol I g5l
.J/P'-“ch}z.a



:éniludl @call \L i

Cﬁb&JJ‘WM&JM‘M‘EbWEl’%y ‘Kﬁ‘:\:}.wﬂj.«.&:ui
1Y ool sl

R ° 1 AL - - o ¢ ':

«l sVl e 1o S A Dl Lt G35 chasitine dxbdll ol i 30T (1
:;u}y‘éw \‘?s;,nm; Bl 2y e brdl \(,4

lpa | Segment ;ﬂigwpéusﬂg;w\;ﬁwu\W\M\pj 2
ol e Baall 55 ool gV Jay

cz;\.,b-;}“ LS M’ \Lfé fg.}‘}azj‘ M/' o ‘)/L@Jﬂ}) >< Perpendicular Bisector iﬂijb}-i (3
Aslaedl fay 5 B alslae ylgb

GenGebra

.Q(3, —1) 5 P(—1,—5) :&um (PQ gl dnlaild g gaund] a2l Dslas drd
4

g;,mlgi,juljspg «Gliall liall &1agasll Glaniall

uwquhMobu\S M@,S\}\uwm)bw%b\
.jM|MQW\ e s I iz JMJ) ‘3.;:)’\;0

%wab\jm‘;g}_a.bm:wuw AR B dls "}’b*w“’ :fl_.o.;
W L




o‘-lo'a‘ll&"h IIGI---‘II

B i 3 e 5o L sanll SlaZall s
S 35 e JS e s 31

w

ol aalll s PJ, PL, PK S5 13] :]lia
C i Pkl 355 AABC I Lo sanl

PA=PB=PCi ™
APl B0 o Sy
ON AT B E IV PR IN WC RSN A E SO ORI [P L
il :)\ _~.| HPEWeS g,j.ij\ 35 ja?;\; ;r/:aj ¢(circumcenter of the triangle)
6 0 a5 Spn S e s Bt s Lo 0 305 s el SaZa2 S
/ Ao 13 51l 3S s

LY ISV Lo el g e G 2 i 5 3101 55 e 35 50 donny

5 bl L1 gy oyl 36 i a s ksl 7 s ot
B g P S s e P | s P

@,

o 5 3,311 55 o o P Al oIS 13)
:%;‘gwﬁ’sthw\gm‘)mk;mz_s

PXJb 1

I syl S L s

=9 PY=9 i s

plai
Gl s 55 S
il y I 53 ol
A AL F AR
Olabliy ¢l onlal
Rl &5 Vs g
355l Us o

G ganll SIS
dorly o) Gt o
ZG%‘*’ Y &
Ets e s)s,—all
el

>



PMJb 2
(PX)" = (MX)" + (PM)’ ol i
2 2 2 .
(9)°=(8)" + (PM) PX=9, MX=8 i ) g
81 =64 + (PM)° 530 3l 0B (53 panll a2l
(PM)* =17 Dslaodl 3 ;b e 64 - Lo MX=2M=8
PM = ++/17 Dslaadl 3 Zony Nyl
PM =17 06 (0l 5,5 O 550 ¥ 3l O L
o )5 3,511 58 e a G A ezl SIS 13
LGS Aol sl IS 3 AABC

GY b (b AG Jsb (a

C_ZJJL (c
J

aygljll Gnio
) sl M sl i sl 0 e O Gl Zil &l jg0)
Q {JR ’CEY%JW@J;NZ)TL;J&LJJcMM ESJ_,«JJ\M
EJJ:;»M\&@M\W|M@L3AQP S gl e Y
. j'“-.’.j cPé_Ja.E.JvaJ._.a“
.S Ll

Y

(LQPRI Lilah 5l Sl 3PSO (5 b s i)
P SQ 32 PQ 5 S alall %y 1201 5l

st \

A Al Gl d e
sbeta i e 8555 ) it s 5 s
i B Leals e

.CA=CBO6CA | PA,CB 1 PBIS s LAPBJ Gilas PCHIS 13| :lia




A gl M Chas i e

° o - ~ b4 I .
sl s e SISy oy Jotls dais 36 13

P S sl Al o g dgals

B

LAPB liZi PC s «CA = CB, CA | PA, CB 1 PBIs 13| :Jlia

(4x+1)° Y '

_(2x+5)°

o~

> 9l Sl 3 Slanall ol shaodl Jomi

.MZLPYM 30,y
M w e

“ E 2
X dod J>| 1aglaall

\/

/ZPYM = L/WYM sl Pl i 4 b Se

mZPYM = mLWYM Ll olas i@fu

4x+1=2x+5 o2l

x=2 2 Wslaad J5u
.mZPYM )1 :2 aghall

m /PYM = (4x + 1)° s

=(4(2) +1)° X=2 Gy

=9° LIl

-

QALY ol K b Bllanall e glanll Jonz]

J

&liall &y1slall &ilall jSjag «Gliall Llgj Glania
12N sy e b il Ul U colada L5560 56 5 o i O L,
RN N

25

plasi

MP = MW &, S, O
S Gl s 40y
St VMO e
Ll Wy zPYW S

MW LYW 5555 O

7x

MP 1 YP

3x+16




:'. "I.'.’ Il Iﬂlgj &II a b

e 2a MW i b eIy Sladad sl

Ll elaad —a PX, PY, PZE SIS 13| :Jlin
«))/ grh &

®©

-

O L™ i [ P ikl IS 5 LAXYZ

.PM = PN = PO
AB WL 3 3y g0 350 & Jad DA

RV ETSPRNEN AR AP EEF
«(incenter of the triangle) EJAl 14s1.4)
O U3 tlgaanr 22 l’@’w?j;a:?)_ﬂ; Y
Bt dng 2201 U5 ol 330 s

1015 510138 e LT o Lo tae ST 2o IS e Ll
5 oo I

292l K b Blanedl ols phanll Janid
LZ 3oy

®©

(M2)" = (LM)" + (L2) i

JSaii
(8)° = (5)* + (L2)° MZ=8,LM=MJ =5

& B G LM = MJ
2 . e )
64 =25+ (L2) 653l sl i, elis

(LZ)" =39 Dolal b (225 ¢

LZ = ++/39 olxall 3 ) s 31l 1L

LZ=/39 56 (e 5,8 5 5l Y skl S Ly |




XL 3owY 5 Jadl 331l K b Ellanall oo ghaall Jonz]

(1 JV: 0 G F
3x+8 40 r‘5x—17
Jf E G
D B 2
# L‘Bx-l-l
7x — 16 40
C D

1 13/ 5
M
B
Al 5 3 Ll aned) PQ deitenal) 2t 53 gl AT Dilas S
O P(-2,0),Q(,12) @ r(-7.5),001,-1)
© m«mrz O v




S J5 325 AXYZ 11405 501 55 o p D Al . SiS 13
:%;Ll (V9

() DB D cz D vz

P Jorials AXYZ I 1 1315 1001 55 0 a PRzl 5513 ()
A PY 51y TG Slanall G glaodl

D E PX = 4x + 3

PZ=6x-11

z
Z

2

Bl

oY o ol S S S

g st @
el cuzid e @

g;qj;aﬁsééj.gﬁsgwm;ﬂﬁngwgpéﬁuégugng%}_@;@:;’ww (16
AN 50ttt Y1 IS Jlanc

ol Bl s, N L 2T @D




1 O3 e 31 e By s B e, SOGB4, D)

8 cm @ ‘gzw\w\g’@:’swi;&pg@wl
s s - ) ° Gs 3 }: - /af_

vem e e e o 3 B I o s J L

Wlall psaill Sijlgo [

~€ . }':...9//" . '%. - pad - “H & a :‘ N ;:/"': > /" :n';
sl s )1 At &, oy 6 oo Y1 JS s 230 LI ) it (19

o é/ 3
A P J

/JA JSl 3 AABC T clilad [p F g By D1 bl s 13)
B Yl e 1l Kl b Slanedl s shaall Jomzuli o slondli
el 1555 Y

C €Cs B3 ALl a5l sl S » (a S bl T @)
SAABC 351 1o s IS a3 51 35 0 [ IS b5 5T )

STCJ b L TA=825515 @)

=Y 6 yadl B uLiU Byl 3 511 55 e A o (23
’ .))L?JJ\

-




f ?a.p II ‘-s\J& ﬁ I w e O II L4 I [ II

Medians of Triangle

M\J,@‘amwﬁmjw\
g et

2 &ghall
e ST
G’cgyoLvajﬂ VJﬁ

2
S 20

M)’\&C.aiva u:b-wyd-’&\

[

.oj\}:i

B

:1Gghall
s Gz -y
G (o dalad
— gl

A

La28]

:3 Gghall
- P 2
(SN  Las Ll ]

’LaiJ\

A A

:1&ghall

L 4ot § ol fani
g;jaijl C)Lbi b jﬂ N
1 bl 3%, g

ft Ao Bl el Jy b L B L (@)
Rt | dnbadll J g 5 P il 5 el

€P ol 5 bl s Choatia (s 3l
;ﬁwty\w\m\gﬁbgﬁiswm (4 )
M\mwj»ﬁpw\j&_im
€U B

\)Ug;.l:.d\&wwwww\

[ ]

)

zo ]

bu_ad*a\jﬂw\w\dﬂowﬁwlq\_;&\ :@aall
\JJL9c;k&J\C}ﬁa«_A¢zwaaLﬁbe¢4l~on\¢mauM“J|

:aiLiill Jial

€1 bled s el

BF=___
BP =
PF=___

CE=___

P —=___
PE=___

0315 ;2 bl Pl 5 S50 L (@)

Y dsded! S LAY E el Jansd @)
AD=___

AP=__
PD=__




JujJl

culidll né Gilelaijylg dadigisll ghdll
Medians and Altitudes in Triangle 3

W pems Sl sl Wbty IR 5 0 Gl 0 G b
Y1 6 el b I e s S

olelin, V1 e et st e Jit B e el 0 Bkl Statiaion

M&zygéw\s}g_m%gpi_uj\jiﬁ pgul &lluo

Blat Jeud s oo ¥ colsslonadl ] b Spo S

g A LSl bl e e Sl 3 s Y
Lad (8 km 3a Z aalatoJl ye S Aol 15 OIS 13 45

$Z i)l e idieall 33

:-."I.-.ﬂ Ilg\ﬂf.l 2 g:l.iﬂl’ hall
(median of triangle) &zl il 2 Al dakasl]
CECA JUPT NN SO (A NESHB [ R

5 B .

.4 LLQ.H ‘W} 5 r
Jlal! lal fosi

(centroid) Sl 3 o i Sty s bl 2ph ks SIS S e is .

2 0151 T 1 G s Gy s Dl B 3 315 5 6 8, e J

aliall jspa
Job 543 1o J5 o B0 S5 B o
Cinazia g ol M ES G ol ) detnad aladl

.Qg}ém\&m

55 AABC S o L Pial 35 13) :Jlin

AP:%AE,BP:%BF,CP:%CD




e I

M NQ=303s, ALMN S o [ Pibaiell o515 13
Q P S
:g;lil.i.aﬁia-l.’e
P -
L N
NPJb 1
NP=2NQ B 50
2 _ A
=20 bl
— 5
PQJsb 2
NP + PQ = NQ ONCATE .
Sleii
20 + PQ =30 NQ =30, NP =20 4 PQ:%NQ
PQ =10 Dolaadl 3 b 1020 - o
LM cNP=ZOZ,LS,cALMN;_?,o&AQiEA:Jh;_fLSISl
\Q AT AR
N NQ Jb (a
QP Jsb (b




— N W s

‘

9eadl G 6 smedl b AABC el
LN 5 e St Ao
S ST o Chianis e JrT 21 Gghaal

X

A

_ - s 3
1 2 3 4 5 6 ‘ACWQLJQ}%M‘%WJM?—“‘

— N W &

IDZ],.(L‘)}

( X, +x, Y+, )

R ¢‘»N‘&M‘g%@‘ﬁb&w

2+6

13 (503, = (2, 1), (5,7,) = (6,3) oy

2l

RONCA RS P F PN |

2

s (d

R RO [ EFEN | 2Dkl el o
DB (|

\ia

e *® e T U, ’2
bS] 53 15 B, DB ST BT

A

Ol 1

2 3 4 5 6

DB=|y,—y,| Lol s ka3 o B
=|5-2] N =2,Y,=5 ja el

2l L)) sl 5 ol

‘53 58 DB J b 03

o 35 ol 5 WU BP = 2 DBOG F ey AABCS o a PUII T 5, 51 o

1 T.of . 2 °
.Bgﬂuuw\g»jg@):z%j

(4, 3) 1les (P kel Clas)) 201 s 55 0 Colas] o33)

@ <

oleil
Aakadl] J b ) (500
4 34y DB 2 521
el 585 il LY
& ) gii 3 AC
ST o L 9{;}1\ b
bl gl Sl
Ot Jid T2

JE sl )

’I uI
oo o St 5
dadas Jlaruly J 51
2 o
el g AT e S
255




«nilul @acall \L :

GenaGebra

A3, el 550 3 L s Bmn o
Y oy el ¢ UL
HEFC TR PSS BRIV I |
Gl il 1 oo s
iual Ll et s L 301 @
S Gl kY &;«m‘ by B 2l (:.a (ol 551 day 5 bya |, idpointor Conter
st 13 b 2y

A 58 e S dal ol 23101 (g sall 3 AABC Jglay

diiall Glelai)l
o U5 i_pr.,d\ Ml Zxkaid s (altitude of a triangle) ;.-iiiﬂ ’&Lés)
ez o355 41
ST i) oLl
S i C.:Z:_.,.J
R A Jlel Ja

‘(orthocenter)gbwjv|&md;3§s;;$gug&bwguw)\ing;iﬁijﬁ
VNI LS Sl g 5 e L2 5o Dt

‘ . 3 fﬁa’ a It RIS 1:1:.} it . 4o 1:6:/‘
i.g}cbw\jjj\bl;-g,.)w: ﬁ.}j@%)\)\fbw cg}\)\cjuw
e s P s At W, ke P s £ P s i

/

A

£ I -cI

13 /:
JS2Y s B o
Sl O 5,521
Loa &/,\}H C_sls LA
0y caslelis )l Gy
e 5a Al &)
gl




‘

A0 «K(0, 0), M(3, 12), L(10, 5) :E5Is 13)

Gl AKLM il 1 &ghaall

ROV gl s nls oo J1 2 Gghall

5-0 1 —

_ _1 KL
Ma=T0-0" 2 =
12-5 ;

= -1 LM
M~ 310 J

5l s LSt a5 e 3 ymal) plis, Y1 Dolas Sl 3 gl
Ll

:K_Ld\.c«ig.s)wd\ ﬁu.?)\!libw .
iy Jod) o
(xlvyl) = (35 12)7 m= -2 g@’.}""ﬂb

Dslaall 5 5 3l 5 sl

y_ylzm(x_xl)
y—12=-2(x—3)
y=-2x+18

mdb ig.sy.&l\ CLAS)\!I Dsleo o
iy Jod) no

(x17y1) =(0,0),m=1 gﬂz’}’db

Dslaall 5 5 L5 sl

y—y,=m(x—x)
y—0=1(x—-0)

y=x
el W e S| sl Y G (dslned s [T 4 Gigaall
I sl By eV x (S5l 26 oy )il o L Dol 3 L

y=—2x+18 BRI
x=-2x+18 x_gyi)pg‘zw*ﬂp
3x=18 Dslaedl b 25 rozes
xX=06

3 e Bslaall 3 b ey

codslaall Do T 3 X dad Ly gty S35y = 6 01 X = 6.0 Ly

-

(6, 6) 1Loa AKLM 53, olelis,| ks Cilas| 03] |

&) jgo)
&}:‘Jlmﬁ}f”i—fe

KL fo sl daladll
oA 5a M T
U KL J a2
CL&J))\ e 2'_5.3
R oy
&3 pmnll g5V Joo
. @L@ﬁd\;
Gl ‘IEJ_.» S

—2 55l ¥

Ll
oA G K A
U ML Jyuad)
g,V e i
ML e oo
&3 50nll g3V Joo
S g5 ML e
&l <ML g sk

15k



«nilul @acall \L :

GeeGebra P 5 . w
: Sleli,l ke sLom¥ | o s A 2 Joriul sl
o o s UL By el | (Bl L
oy A Imesgotiies
g =itk sl Sl ol (U B olslis, VI 5y
Gl il 1 oo s e 1 LS

2
] 53T Sl !

Esy el S el Yl ppar fu ) (2
4;.3'}\) JS gATJ g;& J/a_;:.,a_” ;5 cglj;Y\ /k.i)_.& :J.A )( Perpendicular Line é.:j:lj )/L:::-L)
L Jadll bl

olelis )| e i) 1B A(=5, 1), B(—2, 4), C(3, —1) :2SIS 3]

AABC s,
J

:'. "‘I.'.‘ T g\ézi.bliiolﬁjg ) § ".... "I o % 5 B

el a2 21 flal Ul Sladd s gadl Slaaclll

A1l s Sl S e 5 3l 38 e

ol VI ke ed s )
RCNCA VRO LA UP S P

25 AABCS o Pibi)l 5 W1 S o Pkl 5 Il S e P izl

Sl A PILE) | Jub LT, JShedes| (AABCI LW (AABCSia
) T Lol
LAABC olelis )l | ol I 33 Fpy dlol Jl dakall

A Bl Alall Ciaze s

;’L’”Tu]"‘ }casg:s")

w95y o sl

B

}1& J

N

C




RX = 48, QW =30 315 5 LAQRS 3 s _» Wikl 315 13]

b Gesl 1
(1 0 wx
s € oz 0O vz
Shles A
(5 WA O rx
O oz O -
A
A B(4, 4) bl (SN (g adl 3 AABC ik (@)
A(_272)< RONCA{ARP VRS RES Y
I X
-2 O] \2 4
v C(1,0)

S U 0S5 a5, S slhanadl el 58 e Uil o

@ F(17 5)a G(_27 7)a H(_67 3) m A(Sa 5)7 B( 11, _3)7 C(_17 1)

)%2

130 33T ., sl JSCa)) 3 AGFH 5 AABC gl

C
H z 0% Z 52 4 3 .. " - 3 o -
B K ‘bﬂ}‘cbw)‘wdgujwﬁ - ;ULE.BJSCA\S
? F J 18 1 Cadasd 50 elad g Andad 5 oliard
E
L
A G

@ BD (13 )
O CE O




1S G IS 3 4w ps, Sl slanall CAE lolis ) ke [ ] do]

@ x(-2,-2),Y(6,10), Z(6, 6) @) A®4,-3),B(8,5), C(8,—8)
s Lty L 2T @

Llell psaill diljlgo [

V\ ‘\ ss e g, £ % s, % g4

6 a1 335 0 G AABC 45l J1asY1 s sl b el 55 D)
LA i o J5 S5 0y padl e ponl ) Bl o 83215 P
AABC 55 1 o JS o o b 5 336 Lad g o b CL L1 A

/ Lol Lj falels )l sy

oty
wy

K 5 Sl s ol il ATKL } glondll JSthl 323 10
17 Lo 31 ol gl e Bl L)

5 G L N AKML 5 AJKM s S il 3T @)

-

5 97:1:'1” ‘;57.7-\.“..0

SO Y G 0 a1 kel e ) ) Loy 8501 Ciliss o el 15l 5 D)
f b 1558 el 5




.’;".-.'T'I.-.p I , Ul

Trigonometric Ratios

B

LS L 50 15 SR 3BT JI bl oy ol Elaii sbamll

T 8 e

ol e &

e 55l g ol
e~ w};h J b3 ) yslonl detll J 5o 5 510
N RN A (IR LR 1 ERVE S S

e By o3 ) ] G338 Y1 sl 3 & plandl Sl 2
s ; Codl
dade  daid

Al pladl Agi5l kel

SAdE (an

N

Galradl)
S

¢ sl s eds UL LGl €
€ UKl b lgmor S L BIL @)

ey s Rodl G ) o 36 LTS5 e sl 3 oMY I b Gy Sl ST @)
- . J

,‘%/:

)bl oy

19

:14ghall
22 Gghall

:3 Gghall

(Joa2n
(sl

:3iLiill Jiof

L

o) ) ) ) ;
E\\ E oot el 3l J bl Jlaminls olunlis 506 L
J K M N

39

<al




o »

° '-Io'-.OII _f .II

Trigonometric Ratios

sl 56 @ 3Ll (e G L s Ll 5 clgaled com s ol gl ) e S5

e 18 Bl LA Ll S e JI ot S ool B0 S

= = - =
@ @ B = =

‘.’.".'."'I.'.‘ I ,: ill

p*aﬁ:. A 5 ° I 1 1 1 3&1:.} 3 .
CJL@ el /@La\ o e [ sb (o 4 (oa (trigonometric ratio) &2kl 4l
gl 3l

-8 . 1 - s _ s _
Lo ol o5 ol L 8 yetie 2205 s S V1 & ) S

B Bl Ll ZA e 1S5 il 1 36 AABC OIS 13)
“L c @YQ&}SG%;’ST;&&J\M\@Z}QQQ
. g - :%;Lusgéte;ij\cw\}@uﬁ\émﬂiﬁ

A BN a (sine) ol

Gt _ b (cosine) pledl| S

(s c

e COSA=

e tanA= G a (tangent) :}.BJI

S’Lgfgl)/u;J eyl @M\ e

JujJl

gl 8388

allhnoll

o9yl &luo

dual) jgeo)
§s G N
905) | (4, B, C)
5 aall G =Y
JIsbNI ) (a, b, c)
.Er,;)\&uﬂg_%um
Jisb ) Sty e
Ayl a2 oLl

N a e;ﬁJb.




10

T4b =10

49 + b* =100

. a
SiInA=—
C

13

| 1Juo B
CNCAREY. B AP PIUPCHYEp S C PR e oY

A e
Z;«S§J3¢$@L‘ﬂﬂjbtgé§sﬁ‘

D3buY oy s2is & i fanzal 1 Gghall

2
oostlid &k

a=7,¢=10 2 s

Dolrall 3 b (5o 49 ¢ s

Ssbeall b ) S A i 32
b =v/51 5 Dl &, 01 K0 Y J glall O Ly
Ll L2201 Ch DT 12 ghaaly

tanA:i:L

10 b~ /5l

V51

cosA:E:
C

@ . - ”G PP 1
422%3|M|JT£}‘}UQJWJ‘M|M|V£J?‘

Ed &
S B3 b el 87

E

oy
12 il i s
e el sl

—nb

- §._<>3L&5\ ‘:-—U‘}U
2 3
5 8251 1 w36 el

e



duwlall allllg duiliall Cuwill

o 91 Loty e Uy 20200 ol 33 15

i J3lom K ) ] G528 o) 91 iy e J5 B
1 sin54°

ek o (@) ke e Lol s 54 dea Jool 0 @) ol e s
tazecd|

Ca

& [0.8090169944

0.809 : » & 06 ek 2 3o 03 J) 300

sin 54° ~ 0.809 <33

2 cos 80°

;w‘ecwywqg‘sow\&g;:‘ Cuapdua_;ws\
tdsec

-

000 017365777

0.174 : Jn Toml) S5 oy e J3kio S ] 0L

.cos 80° = 0.174 ‘551

3 tan25°

[ “ e 6‘/ £
Seban o () ke e sl 25 L Jool 0 @) e e s
:»WJZ. <l

-

B [0.1663076582

0.466 : ja Gl OB iy J3kio &3 ) g 2

tan 25° ~ 0.466 03| |

pllesi
e Lo DY) fasd
J (DEGREES) )L+
Aglonc




e dle O3 031 I lor] G325 ol DY) ety b Lo J5 203 2

a) sin 36° b) cos 70° c) tan 82°

J

boesY el D91 Jlemznl 2 S
15 .(inverse trigonometric ratio) L.ii:.i.!! i o 35 Jlorisly 3 (g
mj|,3\<a\.uw(,.l.c\:.d¢(51n )M\wj@w|wum\;\wru
uﬂ;&aw\wum\)‘yrxoum cos ) rw‘%wﬁ*‘W‘fP
(tan™") j.EJ\

'

oy i O B ) | 538 JL U JS 33l 24 05 B

(o] SRLe 13] 11 318 S S 8Bl 2015 T

1 sinA=
sin A :% Slanadl 2l

msA=sin”' (%) ol e sSns

:qui LS sin™' ( ) sy Ll Y J.uw\ oV,

OO0

22,07 Bt 35 o 20 31 )

22.024312837

LA 22.0° 03

10
A=—
2 cos 13
10 2 :
COSA = P slanadl 4l
m/A=cos (%) plodl oo S

Cilpal I §5)

| e Saa 52

'y ..
5 45 csine inverse

cosine :er:J\
&J| 54 5 dinverse
.cos”" »A
JONAC
55 ctan inverse

1

tan e o]

oleil

c;\!r}ﬂdé_,ud)_bd

o J5 w;ﬁw o>
1 Sads el
C:;LQQ.H g-.Uﬁ JLM:_MJ‘
Jlanial O35 fpo § 3L

. D



L SL LS cos (g) 3w Y Ll DY JMT Ny

B0 s

39.7°: r Bt 305 o2 031 ) ol

MLA=39.7° 03
3 tanA= 12
5
12 2 : .
tan A = = slanadl i)
mZA=tan" (15—2) ol o sSns

St Ls tan ™ (2] sbu Ll IV Joral 5915
0006 e

67.4° 1 [ a el OB i 55 2o O 3 Iy,

MLA = 67.4° 53|

s i o B ) A U5 Gl G 5 3 5Bloll 24 03 o

a) sinA :% b) cosA= 0.64 c) tanA = 0.707
/

@laill urag wiall gu aalall

B
. b~ . s . Tas .
¢ o SINA=T cos A= 0 3]cysladdl el
A - c ¢sin® A + cos” A fas Lo
45V ol shasdl Ll sin® A + 08" A dod Sy Sl
. 2 2
smzA-i-coszA:(%) +(%) 5l

a’ b’ I |
==+ bl
Cc C

@

.9I o.'i
«(sin A)° ey sin® A

.(cos A)* Py cos’A




2 2
:a +2b )}.ng‘co?u

z

C z
C2
=— o058 &l Jlassal,
c
=1 Sl

- 5 °
.(Pythagorean identity) _u sl &aslazs &5l o d«...j 5sin’A4cos’ A=1 03]

wwygiliss déylhia

€\

dLﬁ ci\:éggb- ’iﬁ}\jA éa-g?' “‘:—.’J‘}H V-;’G ‘;‘iﬁ’ égi 999

sinA +cos"A=1

'

M N P
sin N'=2 515 1] ¢yl el 3
.cost\.;U
L
sin N+ cos’N=1 o5l s

2\? 2 N2
(5) +cos N=1 SN N = 2y

4 2 -
g-l—cos N=1 g:f-r“f
cos’ N=2 Dsbaadl b ot~ Loy

9 gty O
cosN:i—@ 0l S A )

b dod 5 0 LN 3185 &0 VB0l S S

G o yo R €OS N 305 LI 3,85 ST 550 Y 11 O Ly 301 e slon

T

.cosNzgél .

’I ch
cv?J\ Z)_A jS i_,q.?
Jaty el

T 2502
.ébb— ;‘-UU Lgy A 4o




sin A 10 wosA:%f)\g 15] ¢, gloeddl 20N

J

B el gl 3B eI G 5 olBlodi ol sl 1 0 j3aii
< 4 PL logs S B L 5805 Les D=l gLnl3)
‘. : y Logonl3 § gazen Ol 51
A b C RN PRI LI ’
-T2 = .90°
sinA:ﬂ,cosA:B,sinB:B,cosB:ﬁ
C C Cc C

o3 S 5 sl Bl 36 I 331 2150 o B il 150 5 s
g o (gsbog e 108 L2001 3 881 25130 ol S O ol

aaliiall Lilgjll @Laill (g Cuall 2 o L p9oo

®©

130 ol 36 e b Bl ol By A IS 1)
sin A = cos (90°—A) = cos B sin B = cos (90°—B) = cos A

cos A = sin (90°—A) = sin B cos B =sin (90°—B) =sin A

| 5uo §

sin 56° 10 «cos 34°= 0.829 3(S 13}

cos A = sin (90°—A) Bl U550 pladll s ol Ciy o3
cos 34° = sin (90°—34°) A=34° oy pr
cos 34° = sin 56° L.l
sin 56° = 0.829 €0 34°= 0.829 2, 5xz

.cos 20° 10 (sin 70° = 0.9397 {15 13|




S 8030 b A BLU  Fh s 5 S AR I o 22 o £33

0 . 0 ; ) .,

8
13 7 /6\
A

C 24 A 15 ¢
B 5 C
3 e Gyl M o T ) lon] G382 o) D91 Jlamials A o JS s o
o sin 43° Q sin 67.2° 0 sin 90°
@ cossor @ cos22 € cos9or
() tan20° (@ tan4s5° () tan30°
() 4sin63° (@ 7tan52° @ 9coss
5 3 7

@ sin 31° @ tan 64° @ cos 60°

:4:-,:,..9 u,a! Sl d.at>-| A ‘u"L’ e JSu.a 33>l LB \3 Jo
() sinB=05 @) sin B=0.999 @) sin B=10.877

oy i O 31 ) il 38 L LMJs@ut,an LN A3 3o
@) cosN=0.2 ) cosN=05 @) cosN=0.999

&

oy i o 31 ) ) G335 Jh e IS 353l ZM 5 o

@) tanM=0.6 @) tan M =2.67 @A) tan M =4.38




2ok, . 8 ~« . .g.} .
.COSAJ.;;L@«SlnAzﬁdSbi«);z\q;iﬂg;M\qe @

sin 35° 2>-G ccos 55° = 0.57358 Ois 13| @)

sin 12° 5 ccos 12° 2> sin 78° = 0.9781 015 13| )

S s s 240 L 33T @)

Zisl s Xisl oo JS 2L D)

ol 5l e ole] e Bl Bl CsT 6R)

g e 2 - .
S U il JS o E3B M3 251 G5B ALMN IS 13) 23, 13

@ sinL <1 @ cosL<1

_osinA % s 2 K et oL 5P L
tan A= -2 =k Ol el Y1 Kl g s (36

B
c
=
a
4 A= ¢
c




9

)

':“'.'EIMII . '||L'EJ|"M| .
Applications of Trigonometric Ratios 5

B 8 e ol sl 22 il Jlomaad iyt B8
AV L s Wl dlatano

La Lo sl Bl b (el Subedll JSah 22 et &tuso
54° P05 ol sl SIS 10 8 oS Bl
b 3.5 m gl Ay e dsled) 50185 (54°

K} ’ )
# 35m || Al ) g1 Jsb

Gifall (na dlgano Glwlé alagY dyilioll Quill Jlasiwl

G- YONN CA DR SR UIUS S (A JSTNAN TINSR 5 VOSSN
el 3Ll L)

e_sL;_.:.u{_..o:ul.'i'.oJ

,Mn,,t_,,_uus_..w et
1S BLY g sds ol ,,x,m‘
Mia g gLl 318 13 .21 uo
45 cm 45 em 3 5 Y g o Gl
@N‘Wd_.nwutwts,
e e o A1 J] a3 453194:-\.9448°:5AdpJY‘

)»L@J&mew\djbub‘AﬂJA wm}uw\w\wbw

all




(adn :
SinA = e ol 4

D) ’

sin 4.8° = % o2l

d (sin4.8°) =45 d bl b o

45
sin 4.8°

sin 4.8° e dslaadl b b dani

d=~538 Gl AV Jlamzaly

G5 538 0m 3o teet)l Zadl b ¢3)

151,10 m ol J b eVl £ 55l Jsih 22
o 1 B ot ] L 2 gl 1 3L
A FU 30 720 a5,V eda

10 m

J

595 I 3 8 paee Sl sl B ol il Gl el 3 il
o S B ol Pt I 5 8 e 55 ol Bt as sl
A

2o |
s b O 1 ) el G S e B2 0 5 2 L o
L B
10 Do ghas 50 d s A3 N WLl 3 b T L,
(ol Jomzad 0

sinA=-> o) S

10

ol o sSae

mZA=sin"" (13—0)

°
\E
—nb

5

Jsb sl s 1 2l
R TEIW
e




ShbssinT () 3wY Ll 39 Jorzad 531 |

e & | 174576031237

17.5%: n Sl 6 s 25 O 31 ) o3,

MLA = 17.5° 53|

2 B
8 Dlosbas 5 J by ZAT )il fall 3 b O Lo
5 . S
cosA = plodl o iy 23
m/A=cos (%) plodl o o 5Sns

L ShLs cos | (%) 3w Y Ll DY) j.M;.J NI,

OO0 sz

5137 1 o) 00 i 28 31 L o

MLA = 51.3° 53

o3 i O A | e G Gl e Bl I 3 2 s o
a) M b) v 9 N
A 1 A A 6
L N L=—3—"R L“—5—"0
Y

S1




:d.Db." ‘:_.II.-."I.'." I L__n.ﬁ :.“.-."I.'.D I : ill JI il

-

E0 5a s 0457 — 45° — 90° Sl 3Ll e 222
S 2 . i
/,_‘;J...aj* ‘d_:Ua.’f:j u/\_lj\)\;_»b

w z z

@

Z .ol --i
80° — 60° — 90° E 111 2 25 Sl KLl LT b e oS,

60° 2%
* 5 ° 1 e s . .8 T
S d b e g5lms 55 Jpb ol Slam it fa ol b
30° Ce , L 530710
xV/3 s ALl Gl s b 0L 5 ¢30° dy 55U d Ll sl $30° 4,

(5L 30° — 60° — 90°
Sl dsb G

Z =
Lo

30° iy A L L S5 b 55 54/3 g5 60°

I 38 e a3 310 Y 30°, 60°, 45° 3ol U5 0 £ Sl Jannd
ol odd Gasds GL L by

avlall Ligjll &yiiiall Cuuill A s

&l Sl ool Lor s

-

cos 45° = 4 tan45° =1

sin 45° =
V2

-

60° 2 sin30°=1 | cos30°= 2 tan 30° = -
1 2 2 V3

sin 60° = % cos 60° = % tan 60° =+/3




A 100 B '

30°
g AP
el SLidl b ded A

X
C
Sl s
cosA:()é' i plodl o 4
(T4 g .
X .
e =T e
c0s 30° = - sl
ﬁ:i cosSO":ﬁ
2 100
05 10 i g
x=504/3 Lol

g L5 .
.Jj\q&.“w‘jxw.\ei

J

Wpladilllg glaiyMi Lilgj

el B Ty NI ) Bl B s el gl e S
J/_E;ﬂ Ls e 8y gzl Ay 51 5 L/)_.,: «(angle of elevation) C\.&sﬂl il
g_v\;.uwug_’uajj.;_smi_;gnjgw\%,;gj_ma_sggaﬂ\gu_w;_p
g;\_asmg_vug_w\;_sﬁ\i_y\j&_mu_qi_u\i_;;_gg,j_mu\
| - Al s O 8y 3—all iy 51 )1 |2 ((angle of depression)

N B sl sl i

- ol

<

u.pLd}uY\ iﬁj‘)’




sl 1 I 5 e ol 3l SN g5, W1 Ul Jlamtt 501

42°
=
=
)
—

o

42°
=
o
=

42°
p A

1 a0 2 s0s B Lo ol G 005 A Ja alisaVI Sl T LS

(J{uij\)

tan A = —
(sl

tan 42° = 100

xtan 42° = 100

100
tan 42°

x=111

Los 111 Ga O Al 3aels e oo, Wl 35 603

E_SL},:JIf,.o:4JL"£o\)

S8 IS el o e a1
1513 .42° W lae Lolasel dglyy el

cloomjkﬁ}‘ch_uéﬁg}g‘éwj‘

o8 8

Sl sas e Oyl 3 1l

Ju\i};ﬁs,}w\a,ju\u;uﬁm
Ob ¢42°3A(uﬂu>uy“u‘5b) Y‘M‘j

clz”{u\boﬁg,www\;\&g;
B3 DLl Dl gy €42° 5o o)

sl
x il b o
tan 42° Je dslaadl b b dend

fslol AV Jlamzaly

Lsly slondl 3550 I EXs, F 0
cu.wwuu,awzrt.a)m&u,‘
,Ad,.&u.cdu.wdlsm Jylmadl g

Jydl o3 51l s f 16 3.8 km
/

@

gl
S 5y Y] L
W ¢0L31 % el s
byl 5131 55
2N Tl ) L
Dt 6 gamedl iyl 3115
o s St L
(D3] (L Elst s OLsLs




[~
@
<‘§
@

HERLTAN
X
0 o o |
6
* - 1lem
63 X -
7 cm X

. e % . g8 5 (w ...“,,5 I |

-

(V93
(10 11 12
8 cm /Acm 4em
X lcm

15 cm

3cm

® (14 [ (15 T
17 cm 4 cm
13 cm
168

3.5cm

Zt




76m b Lots S fask s ool doms 55 20 12 225 (D)
FLS I DI 13y slomdll S50l 3 Lo 51 ela oy S35l G5 b o)
C3is L)Yl s Sl Gy &5l 01 S 1660 m 38 “5l 5l s C;j\

s phe ol ) sl

Foe Lt X v e W 2 _ 2 .

@ . ~° 0 s .

60° 45° /
5(1+4/3) X 30

AC 5 Bihi) yy Bl il 3bowy¥ S s Slanadl ols shandl fonzul . AABC 31 (201 120

B

25 cm 25 cm

34° 34°

S LS o 20 Jols s P | 31815040 em aals J b GUIABCD 3 20 Y1 JSadl 222
.CT)}«A?}‘E&»jS&;M\ethB

B 40 cm C

32 cm

50°




Ll 385 sl IS8 SLS e 1 bT T e 12 105 @)
Pl ol e L il ol 4757 o 1 o 1 i,
6m b O 15 Dbl edn 3 oY1 e be o210 b

3T .34° WSl [alissl sl 5y oY) e e B 53 31 212 m e s )) 3 o2 o 5 sinae Ly (EB)
syl 5 83 51l Fp L)l

ol Al sy M L 2T @)

Wlsll psaill Sljlgo [

L1535 Y S s x i T s @)

15.1 cm 51° 24.4 cm

14.3 cm

P
%

gt?qy&}mhgzw\guw\jw_wi.rggﬁ@jych;ﬁg_wwg?‘jgdﬁ\g;;:& D
i) Lo
el 4




62gll &ylgi JLuis|

gbszu’x;“ S S e IS0 Gl Ll Y1 S Sl
. S sl S5 5
P “ - /_ L7 .
(x+9)m Q uhsgAPQ cals 13)
Rtz =nm T Al 5 i
o 3 U RT J b 5 (RST
a) 9 b) 21 c) 45 d) 63
6
R 14x s )
F ;SJA:;&PZ._MJ\Q_ASHLQ)LJJJ\M\j 2
GH 5 PR SO K]
25 .
0 o 55 AABC_
7 &Sl
O
a) PA=PB b) YA=YB
(3x+16)° - c) PX=PY d) AX=BZ
B 5 Ciglllobs o 3
P C SRS
8
3 )/ébsij‘ Jg_.ﬁd\%fe
A Sl
f f 3 3
Q 10x~7 S 5:43 R a) = b) -
c) % d) %
Sl slanodl L ol giske "] L]
S )8 pawss, D slmadl SIS 4
B DF =24, :5513)
g L(0,5), M(3,1),N(8,1) BC=6,DE=8
F < &
A E L jo,-l.é

10 A(_4a 0)7 B(L 0), C(_la 3)

ADF 12




SR
21 5 22
X
12 10
62°
23 24
d 34
/% /
u 16
50

adgall Wbl e cuyyai

L &L O (B(1, 9) wils 5 A(L, 3) oS 13 2
:;SAA_BJ :;;M\ g/.a.:a.\.i.‘\ dj"“}d’:

a) (3,3) b) (1,6)
c) (6,6) d) (3,12)
H

ol i) 28
M N Jsall S IN_

5 ysleadl
G I K J SR

Tvoe 2% . 3 L)
cidal g dslas (b L($3 poF s (a

3y (d Al Gad (c
52° ASPIUINEIVL /)

200 m

P

R
Tl
g, O 13].52° LaJls Bt o
I3 5B 200 Ml e fpe G2
/q}J! 55 1o

59

daogll &ylgi JLis|

Sl b 22 AABCSS o [ Gitamd o SIS 13

>
¢

J8 3w S b Bllanadl oo ghaa Jomials o Y1

B p

n FC 12 BF

= AABC b, B3

] Ll el
s 8

4 - i s, Y (e
cCOSA:? O gecdn pasl=aysly LZACIS 5] 14
.sinquié
) G538 calod) Y1 Jloialy S U J5 B o
1t Jyle &3 o 3T )
16 sin 81°

15 sin5°

17 cos 33° 18 tan 70°

&

:gf"@wjngh'}U;»w!&:&\rw‘;g@

19 D n 5 B
AZ7 : jg
E 36 F L




&1 )3l jaléollg

:623g)1 03  né ploiluw

} -
M §.>=:>p..e.3| WY\ d.?"ﬁs JLu:_.»\

.“i%\}i.s&»
el slaadl Jas
Aol palaodl e Sllasdi 2

15 sder g 925 o Vslas |5

S
o w

211 jaaldodl

Exponential and Radical Expressions

9
[4

0l E.Loal Lo
¢6aagll

5

oot e Sty 201 it Jame
Sk 55 1S5 ool Al Bl pall e
L}:"’ (i35 dole V;é Lo & el Y sleadl
S s 8 e Sl o s e sl B
L] b Bl 5 o 5121

v‘
_

LSJLuI 2 o"“ -

} -
/L.;......::J W\ J._....,Y\ J:.»\j; Il

Ol ol

-

5lin o) Lol a1 il 8 Slamzal

=
R

Py

ny A1 Y sbaally el cslaodl 5




£gpiro
6aagll

5o P .
Waslal G ol 3 E sl polaalls £2Y1 palaall Cib s (lalod Lol ggpisoll 8455

g:ai.{i.“CL&Q_)L&.CSCmg‘&wﬁwjﬁjcx}ﬁ.&uem&)‘ﬂ&\%jgé&\

61

oou’“’

aJJanlg

L 2 £ - .2 £ B
u’;.u: i Sl 5] ¢Cryned 31 Cyo ”Clﬂ Culgalllg Algoll

:gg pirall 14ii Glgha

r

.\JIJ.I:LQ.oJlg t_lLo.u.n.oJl

:1daaall

J’Y‘J‘wwdf’*wb‘m‘d#u‘ﬁ‘ﬁ‘ u.:,.wjj.“éﬁﬁuﬂcwa\
.;ﬁ%ﬂj.ﬁd\g\j;ﬁQYQé)M%Tg%bij\ﬁq&&\

2

AL sl ST sl o3l (651 520 e Ao

8530 ol 3 At OV atdl 653 50 5L23] Dy AN pebans B Loe i

o

)

o 50 585 5T (s o iy SRS Wl J b Cps Tl
8530 Lol 3 o) 31 Y donans Bl S i D]

r

1

:2 daaall

.a,.;,ik”w,wfug\cwgﬁgw\

SEL \JM\JL&SOJ&L&J\JJWJ&Y\J?J@J\&\

‘bl}“émﬁ‘ﬁ”ujﬁé‘Qjﬁcfeﬂ;w\@&ﬂ\s@l@&;ﬁaw&\

5 S aels g ch 5a do syl b, 55 el 50s  gb 5

3 o enll) Sl s NI 63 a8 J g 5 65 S0 e Wl o o]
.M\tw)\gbﬁy&u\Cﬁ\g@lﬁ;);dm;w\ Lox FO

:_ail.'i.iJI@}c

) . L5 2S5 sg @ .. = 3%
CjM\@M‘Q\#@&y\)MM‘%MuJ&&\ °
el Vin s s g1 3 i b Sl y Cas B 4 oCaal) 10 2UT Leiis i olalonddl (5l o



dLull paléoll A
Simplifying Exponential Expressions

z
Gy
=

E

2
|

uv

wghill Uy pilns Jlasiuly &l galiall by

@ 3 £ - Z i
mj,wggngﬁmfrﬂg;ﬁwwv\jwlq;@uw
6 ﬁf’ & ﬁ; az - ﬁ;, Z %
5o 38 Ol 5 ¢ ol it 205 30l O3 ¢ Y1 i ol 1S5 ol 53 3 Of L]

// i w): %

e | B PR N PR AN

23
3x3x3%x3x3=3

PR WA

il Gsunll 09280l doaljo

€\

~

13 Lo go Bemens 130 1 OIS 5 (L 134 @ OLS 13)

ad=axaxaxaxX..xXa

\ J
Y

Z 4
Za.

ej,ol’l

5
HGISC
.olNlia

33
SN/

O 13} o pall il 3535 332013385 s 580l b Aol Lol Gas Wad s

b odn (651 b st Jamial i 2l 5915 L e W)

e .

3
R, MR SR

P
ol Lo i)l V1 il Jloxzad

. z I T & =122
' s o Jorl B 5 TU U aals b Gaa gl ISl 1l

8530 el B Vs UYL S

9

(€

Jsail
S L
dxo ;u.gww*; |
L s L
s

jaJl

Ul :)_;S.o

gyl &luo

!

=




6 562agJl

wgill b (ailns ¢l pgado

€\

IQL.%LWQ..,;J&I’l}masjcw’ﬂ@jdﬂn‘;iw@a}wbwb‘jaasul

r

aolall Jlio

m+n

1) d"xa" =a S5 S o Oxx=x"=x

LR

55401558 o) =y =y

o 2l G:u’:j;

2) (@) =a"

3) (ab)" =da"b" (6g)°=6"g =216¢"

) ,, C s
i Byt ad S35 1315 g Jad 3 LAV A1 O 45
; ”:\JIJI a |I§Jg-DLJu-.|i £ o Ll P90

NV PR AW RS TERC

4 z ’: ~ °¢ Q z z 2 3 ° e
W}c:&.'o.-j,o%@@Y\QﬁdbcﬁSJ}\ja};}LﬂY\%b| °
KA
55 el i YT

35500 Lol 3 i 5581 0,550

.
3550 Sl 3 S e S8 L]
1 3ry’)(6r'y’)
Bry’)(6r'y) = Bx6)(rx ') xy') <l Sl el Balel,

=@Bx6)(r)") s

=18y Frmilly

.oﬁl ..i
P s
o laaadlisls
:,bu §) g0 o] &
H&i Hld4e E\_vL"S
2

[ RANATIRIPRY
Shdi sl

)/2\9;1.“ é}-\n«é—“

’ﬁl i
2. U060 w0 o
S5 ol el 13
2 g »
b A ST S acdl
01 T el

r=r



8 © a1
((@*)) = () 5015
= (")’ bl
— 10x 8 §;ﬁ|£;ﬁ
=x" Sl
3 (—2a2b)3
(—2a’b)’ = (-2)*(a’)’ b’ ol U5
=-8a"b’ bl

4 (42°y’)(-3%")"

(4 y")(=3xy")" = (4" ¥ )((=3)" ()" (")) ) gl
= (4’y")(9x"y") ok
= (4 x9)(x* x X) (¥ x ) Sl el el

7 13

=36xy SIS 2
g a4 &o 24 i £
530 el S Ui S L
a) (2m’n'')(m’n') b) ((UZ)G)

C) (5x3y7)4 d) (5@3 b4)(ab2)7

/

wghill Gawd ilns Jlasiwl &Ll palaall by

-~
[

AL OIS 13] donnll 5L 335 ot 5 (6 501 o Bl Loxi] Cis Gl Zid
fand yatliast o Lo cpll] ool ils Jmr ol Cis 21l 5915 Gaas 13

w 6.»': 2
D i (g o Bl Spolie B (5 53

64



6 562agJl

wgill daud jailns

MOS5h#0 5aF 0 oy o oy s | i e By @ OIS 13

OB (e A N

2o ]

©\

% Gs 2
.

1500 gl ¥ ol Jaiddl S BT 0L e 3 goo Jal b 5L s DS Zis

u2v6
1
uv
uZUG u2 U6 ¢
— ()L Pt 5eslels
o)) p—
=W )) 558 s
= uv' LIl
_2x3 4
» ()
Xy
_234 23—2 4 B f )
=) =) s
Xy y
4
—(_2’“) bl
- 5 ettt
y
4 4
_ (_25)4x ol i35
) -
16x"
_7 ﬁj‘j“’ﬁ
15a 63l Y o 2 a1 5L Ko 3 g0 Jal 3 L Lo S LS
4 5 8,6\5
 [(42)
m n a

J

w

jre
24 J—= ey o
€ 2 32y Jledl s

2
LRl 5

—nh o



wlbull Gulllg {pyanl Guill Jlasiul &Ll paliall by

BN N5 1 gl i 2 IG5 oall 22 Zaie se 10T G Sl
Vs G mall b NIl 35al Olae a LI SN Gaall e uLWY!
o3l L) ool s Joam ol Cas 1t 5915 s s o ol

s
..nﬁyi

Z. 8

ClLwdl Gullg <njanll Gulll Cistiol pgnits
305 (e 158 715 5 0 2 0 1 o 1510 31 G 1500 @ SIS 13)

dulall Jlia

1) d=1 Saa 2N (28 =1,x40

2) a"=L1 I A h“*:#,h;eo

| 5u B

15a 63l Y o 2l 5o T 5L Ko 3 g0 Jal 3 T Lo S LS

1 4x5y_4
2x3 2
y
4%y 4NNy it ..
P =(5)(§)(7) Sl gamitslel

=(3) &™) A it
=2()0") el

= 2(x%) (%) AN

= 2_)2 < 2l




G AL mm,,aiwldadbwmswg

3
2
Xy
3ty g _ 3x4y—1z—2
2.0 2
Xy X
x - -
=3(5)o e
=3 )z)
1 1
=3() [—| (=
< (5)(7)
_ 3x°
-2
‘,w‘,;,u‘yu‘,&w
2h3 .—Sk —2 43
a) 2K b) (5]
3jk Xy

u\f.w..d\

ngii\i«w}

2 s R
\Tju‘b;ﬂy\&,@“f”

o 2

JSaii
e by a s 13)
ol 3l >

a¢03é¢>‘o—gﬁ

\Z.me:)lSj cbﬁéo‘;
Ll 250 BB (s
TR a\—m
N8 sally (3)

3a 53l Y o 2 5o T 5L Bhe 3 g0 Jal 3 3T Lo S LS

@ Ba'b')(4d’ D)

O y)w)

:|,a~p‘5‘9l~..»‘9u|ﬁ..dl \;

€ ©6a'b)5a"'b)

0/

124°

bS

6ab

@ (74'b’)(4ab’)
e (x4)5 (x3 2\5

O (-3))”7

m 12a°b*
3a°b°

m ( zey: )—z

3x'y

€ < b)(2ab™)
0 (5a3 b5 )4

LGl o B S5 L
o (m—3 n4)—5

(2a’ bc® ) (6abc’)

4ab’ ¢

30a °b°
60a °b*



ejrahﬁu|ddbw‘}§“"}sd>w.l.‘>|

7

4
3u v

o Bl s AL 2T @

Llell p4aill Giljlgo

B 0 Ja s Zazsst il LT @)

2a’b _ 2a’b
(—2ab")”  (=2)"a(b’)”

_2d’b

4ab”’

_ 2a’bb’°

T da

ab’

T2

(Wwpdwwg)mfﬁywﬁcu l ohie ol i i Bl @)

LGL.»WWJJ\‘,..J‘Jwacx = YA 13 s
; ’T‘ m

X S Sy s x DN 15 AT D

ﬁ

2n+1
X

.M\u\bﬂb)‘gbmﬂ.bjfmj\r:&u&27ﬂx )\w\j_;j:ji,s

\\

w

wu\\,ﬂ‘hjrwyf’/’xu\z.u o 15l Cast




&332 paldoll (e Calilooll
Operations with Radical Expressions

el poliall B

el il e bl 212

G320 el GUai] &y pdanll Spoliedl

e J s Sl 20 em® 2 s B 35020 el 222

390 J?Mei

5—v10cm

upill dola Jlasiwl dyyaall paléall by

A ol paladl {15 5or (5 375 1 & el sl T Astall ol e G
L D50 43 & 51305, 5 el 3 e IS 05555 «(radical expressions)

e

ol > (55585 300 3 LgleS 5SS (130l 1ts L) Jol g 5 s 51 0 VT 0
\j}»éﬂlil}.a}wszgi:,i@qﬁ °

ot Jomiol Ca8 2Tl D3 o A1 gl o sl ol il s St
Ld) s 1 o s Bl 8, oy ST L e e o) palaadl o e L)
A2

Al b Qpanti {paulwi fgado

2 P4 - - PR
:n>1:@cn@w3»5‘>}}¢bjawwmod‘ﬁ

z

Rfab=\/a x Vb :56a=0,b> 05, s; Baendls 13| (1
Afab =~/a x~\/b :)b s 3 Bas n oS 1) (2

VA4x5 =14 x\5=215 , /27x4=~/27 x4 =34 :gYlia

JujJl

)l 3}5.0

Glallnoll

gyl @luo




¢
|

P ¢ . 2 - 2 .
S MR g5 pdr s 113

y $2 - 3 53

o U Gl il Wl OIS 5 L gy 2
OY 400 e Syl 350 Y Sl el Bl e ) 312 2y 86 G 5
e GBI OS5 Y Dy 5115 skl

V=i, Vi'=x, V=[x, V@-5°"=x->5

'

3550 Jad 3 S s 96 L]
\/40x4y3,y>0
Va0r'y =2 x 2 x 5 xax x y xy e e SRS B o

=1/2" x V2 x5 x Vx' x Y x\/y 3l G dls

=2 xv2 x5 x X x |y x\/y Lol
=2x" y\/10y y>0

2 \4/81(x+ 1)"*

V81(x+ 1) =3 x (x+ 1)) oo A I e ot

4U»Y|dﬂ4&jﬁf
—\/_x \/ (x+1)*)* QJ.LQJ\;;,,;?‘ML;
=3|(x+1)°| Lol

Vm® n' =v[(m") x 0’ x n® 5 23 e b Jilbs 1L Lo
=/ (m’)° x\/n’ x\/n’ sl o s Lol
=m’ n\/n’ 2l

w <

FALY]
s 3 Baen OIS 13 o
.W:a:ELé
‘@UﬂiunBSBlo

Nd' =al b

w £

ploii
D25l s by
A&l il
Jed it e
i e Llas
o A ol

@ <

olail

G2 Ll Jonzal ¥
SN i el s i

ZS"J’ )/.qu\ J.“J:




3530 fadd 3 JU LY LT

a) V125’ Y, x>0 b) \6/ 64(x" —3)° c) \7/ 981°q

daumdll 4ols Jlasiul dyjaall palball by

sda Jorzul Cis r@umj wg”w\wwuwuww\gm

L) o ol fd g2 2l DS 80 Uik ol ppoliall o) B

A2

it et ¢ sussluul gardo
n>1 :&‘ncwgwéVj‘b)aw&bw;w@

nlq Va .. < - " R
.\/%:%Iopcaz0,b>00\5‘5d3>,-‘5)\3.1&nd5\:l (1

cb;éOQlS}‘mJ.e\.:J&nulS\;\ (2

s

i Ff R
”,\}L;;urwg(5y>|\>|°)M@|@uﬁvéjw\,lww\Lq,uw,.bu
Sl s ; d,,%%w\@ém)w‘w&\,qtu@uﬁSHNuAU
s geladly b JIC 5 w55 3 (rationalizing the denominator) pliad!
/ :&;’wg)@|L;Losrw\@\jj.l?f,méuéﬁvé@cé,:@

N oyl &5 Jes

7 N5 _ V5
Va Va X
" Jp— 7 X\3/?_7352
a a J5 352_ 5




\/_

7x
V8

=

B

CI

14x

=l

'

b4 2w & v, _ [T . L5 g s s
Zgngb.d9\@|@¢QQW¢9)W%|JJQLM)\S?JS|

L4 Jolse oo B el

s
soddl ot Tl

)).'ng\;Méirab‘-
4 oo Ao 1S L s

gjierj\gfj.éi:wbl

VyxVy=y

J}Sail
i~ 13as a OIS 13)

:)b @a=0 :M>-
liissa/axva=a
sdadl jaslas o
i 2




. L2
)/j.)qﬂw%ﬁpb’-

= ¢LLJ| ol
3 5 3 2 ?
3m
3 2
y 6nm .
TP sl o hols
27m - >
\/ 6nm

— 3 3
- 27Tm =3m

A\

2 f,, £ “, - [ E - g . w Y3 1
:“-2’.',9-”':4::""13"\"9‘M‘QQOQWGQJW%|JJQLM%;JS|

5x° 12x*
b) ]

a)

517
C) )
V18 y 16x
J

dyjaall paliall nle Glylasldl
LSt gl gl i) R0 S pdamall s A I 1 s U]
ez s &) ool o B3 k) L0843 s e b s &5l paliadl e

5v/2c , —4v/2c V2c , \2c

Sl o RTE PR

| 3Juo §
k4 b4 & w P de T T &
:qu-y&i,b’;ual9|Ml@aQQL&c§Jy%|JJQL“)@;JS|

1 /162++/2

VIB2+¥2=V3"x24+¥2 420 i e Sl il U

=/3" x V2 +4/2

. 2
Jadndl b dools

JSaii

j‘w\ _/9_.3: j_).i_am.“
S zal 5l Gsa sl
S il s el



=32 ++/2 Ll

=42 iplazll ol por

2 v24x—+/81x

‘}} w2 i’L_ﬁ -
V/24x —/81x =/2° x 3x —\/3° x 3x - o ..
3V Jlae b e Jol yo

—/2° x/3x —/3° xV/3x spdll O Sl

— 21/3x — 31/3x LIl
— —/3x Gglestll s

2 fu” e PR _ [T " £, 5w 7 &
Iwy%bi|&|g|ﬂ|@q&§wgg)y%|JJQLM%&S‘

a) v/81 ++/375 b) /160 xy —1/40 xy
J

ol pslied) s B2 ) Al By Wt s ol palad) & 53
ey,
| 4Juo B

f.. 9, e G L - AT - - )
Wi‘&ig|ﬂ.&‘@ea\.ﬁwcwﬂ%i@%’}”%,&gJﬁAW‘y%;dﬁ

©

%
ATy

1 V9 x+/24
/9 x 324 =39 x 24 sl oy ol
=3 x2"x3 LSV Jol ol J] Sl

=43’ x2° LnSS e 83 300 b ol gl ot
. o
=v/3’ x /2’ 3l o s

=3x2=6 Bl

jasi
LAl 5 U
s 2122y Jle 5

2
ey



6 562agJl

2 V40 ++/5
VA0 V5 =\ 5 sridl s ol
=V8 bl
=\2"x2 55 ol s UKL oy
=\2" x/2 gﬁ?\?f-“fﬂirﬂ‘f*
=22 bl

3 3v5—v3)(2+4V3)

g2 ol Jlontly

(3v/5—=4/3)(2+4v/3) =34/5 x2 + 31/5 x41/3 —\/3 x2—1/3 x4/3
= 61/5 + 124/5x3 — 24/3 — 41/3° ool o ol
=64/5+ 124/15 — 24/3 — 12 Lol

4 242Xy’ x544x’y

225 ¥ x 584 y=2 x5 xV2x" )’ x 4x" y 5l G dols

=10xV2xX Y x 2 x Xy ol el

; 5 ol yol e
:10><\‘°’/23><x6><x><y3 ”U‘a“ﬁ“}iﬂ =
:10><\3/23><\3/x6><\3/;><\3/? gj;xed\fﬂzi,pu
:10><2><x2><\3/;><y Ll
=20x"yV/x Sl

©

2. 2. - AR e K e s
Ao 3l ol i)l e 0L e ) o0 Jal 3 25Y1Z ol pslited] 5 SIS CS

e e
a) ¥/ x /80 b) /50 + /8
¢) (5v/3 —6) (5v/3 +6) d) 4v/50x°y° x 24/15x" )

75

jasi
24 J—= OSay o
T 7 iy Jledl o

2
EES




756 5Y ¢ #3U (conjugate) LBI 2 av/b — cv/d savb+ cvd 5o JS i
0¥ ¢ S0 G35 508 = V253 42 e IS D 155 s Y legy
B3+V2)3-v2)=3)-(2)

=9-2 (3)'=9,(V2) =2

(a+b)(a—b) =d’ - b’

=7 Bl

Pl s ool oy SIS iyl paliedl 3 laliall yams Y 1A Jond

.@u\wpggw\é\;@

‘

f “:... L., - s z - . "1 w ﬁ’
IQJAW’;MFTQ‘M|@?QLZWcg)yyigdgwwgi

o2
643
2 2 6 —1/3 c t el 2 s s .
= X Ladl 331 50 g pliadls ol O o
61v3 61v3  6-v3 NS AAY’ /
— 22(6——\5)2 (a+b)(a-b) =d’ — I
6" —(V3)

2(6 —4/3) 2 2
_2(6=v3) 6" =36,(\/3)’ =3
363 V3)
_12-2v3 S5 5 ) o Jlaril,

33 P GO S e
X
2
1—+/x
X x 1+vVx s )
_ « Ll 1,2 3 plaolly ol o
1-Vx  1-vx  1+Vx AR’ 7
_ 2(14VY) (a+b)(a=b) = @’ — I’
' - Wx)
:x(l—l——\/}) =1, x)’=x
1—x '

_ x+xvx

1—x

bl ) 531 ol Jlarily

Ed I l-I
2 2 < w
a —b Haadl sl
e et B

& el S1aaal OIS 13
U PRIV N
S Glas }',_A..,a.uﬁ >3} Y

NENCS




6 562agJl

3 F A R - ix - PO A 85
:47?,»%.4;-3,\49!,,‘;0!@«?;,\%&19cg,y%T@dgw%@T

8

7
a) b) 3+Vx

e Ja] B S N LT
O Vi O Vi € V144x'y' 2, x>0,2>0
0O V-24x"y 0O Ve2su v, u>0 0O Vg
€ V16042 0O V121(z—2)" 0 V37(2x-5)"
oo B ST 1 2200 o S ke 8 g0 ol 3 5 eS8 T
0 Vio22" ® > ® V6
V3x Vod* Voz
5x' 4/ 161" 5/ 3
@\ o i ® >
Z%:AE@?‘J&TQJ‘M‘&@SEWcé;ﬁ%ig}ysﬂ&)@|ﬁ:ﬁd‘éﬁ%;§1

@ V8 +v50-v2 @ 5v/16 +/54 @ +/54xy’ — yy/128x

@ V5w" — 644050 @) 5v2xy° x2v2xXy @) 3+V7)(2+6)

@ (/o x{f6? @ 2o D

9x y 27y X \3/ yll

1 4 2y/x-3
@ 1+v/2 @ 3-3 @ V-1

77



B C JM_JQ \JU\@ABCDMU_@@

p el 2 PQUsE sl Sl S Blanadl S e

.g)‘)—sﬂ

3cm

A /5cm Q D

ol Bl s, N L 2T @)

Llsll psaill Sijlgo [

] 1555 (Cilzsen 1331 ) sl 61 1 Cissealt CiisT (D)

3 ooV
Vo' Ve

w 2 - 4 z P &
BT 5 Y s st G las) LissT D)

3

<

V64n" & =1/2° x (1*)°

X =2h'g

2 z s G . P 5 & ": f‘
8lxt| ¥ Suield Gl G ydor 151 ST ii pis e €B)

V7

. 3
.3 Ll 3 —
A TN P W




R

dyjaaJl cudaleoll A
Solving Radical Equations 3

.S_UJ\:.- 3l (g O Yslas JS- gl 6)58

.31?13\ j,l:d\ cij;\aJ\ ENsleadl  Gilalianoll

el S L S sl oy allie,w b pgull Ello
@' f o V= 2011+ 273 12591 L dsleall Lo,

o sl i o ESUS 13] . o g1 ol B
€ l5e 351l i 53 Lo (340 M/

aujaall Glaleall
R EN P RPN - [ W PPN e N el FET P RPN [P P S 1
gkl 2o 5 (radical equations)

5vVx+1=3 , 2x+3=\1-7x , Jx+4=-8

el S Vslall [ U oy ool e o 5

@

Sleii

:é'f"v‘ <l gl CL‘;L’ & ydadl ¥ sleadl J; %,Sof, S idsles o5
’ (Jbi&gﬁjcs_ﬁb}” )

ayj3all Glalsall J3 Glghs ¢ auluol Bgarc

Z s £ 8-

S35l s : . 1 2 0.
.Lg)jj,..bgﬂbdlsulgjb\.&d\&fe}b‘a.b-jg..\ad\d&g-ﬂagh:." E\bw‘f}/g}[y
J‘JJJJ Qt_“““"' j”‘%u—sl
2*1"’“‘)‘5'2;;*;) ¢pdadl
sl Dol 5 3Eghall 3 Jlaxaly Dslaodi

2 , ’é . ] Lfd‘ 9\).>l_a.d\ J_>-
Je i e Gidl 14 Gghall Gl

) o Ll ¢l 0 gles ] S Eoleadl b 33 2 Gghall




1 d'j.o [ ]

©\

3591 S Yaleadl 50 38 2

1 Vx+4=12
ﬁ+4 =12 @w;\“fibw\
Vr=38 Bolroll B )b (o d

% Z z s 2 ¢ P . 3 s .
AoV Dsleal b sl x dasd (55l ¢ 5l i5es Lo siserl) 1 @hinil

\/}4_4: 12 @wy\ﬁgw\
V6I+4=12 6t e
12=12 v -

X = 64158 Dslaadl J5 (03]

:éniludl acall \L

GeaGebra

Znno £ .G o é Z 2 ¢
&@J’J‘J’J‘Www‘ﬁﬁ“ﬁ”ﬁw‘
Giloy =12 13 Jladly oy = VE + 4 13 sbeall e S

= 64 Loz Jlablizy sl ioeis 5 a5

20 40 60 8 100

2 2\/3x+4=8
2v3x+4=38 iﬁl—oyﬁ‘bw\

VIr+d=4 2 o Bolal b da

3x+4=16 Dolaall b o
3x=12 Dolodl 5 b 1o d - oy

r=4 3 e dolaall b Gty




6 562agJI

& - - ;ué‘ S s R 3 s o
AoV dslaadl B dsll X dad (o 5el ¢ 5l dms fn Gaoel) 1@l

2/3x+4=8 Lo Dbl
2\/3(@) +4=8 X=d e

8=8 V bl
X =45 Dslaadl 5 (03]

«nilul @call \L

GeaGebra
Jetazy SlIb 5 ¢ J5l 8 fyo Gameill | g s Jonta
Gilyy = 8:8slaadls = 24/3% +4 :dslasdi 5o IS

= 4 b Olabliny pallnadl iois Of 2o s

3

\

V2x—9—-6=-3 WS RN

V2x-9=3 Dalaall 3 b )6 o

2x—9=27 Dolaoll b xS

2x =36 slaal %5;)1, <9 —

x=18 2 Jle sladl i b Gt
RAANPININ] %gieautxwuiﬁcj;a wuwmu :Gnil

V2x—9—-6=-3 FRWANTF RN

V2(18)—9 — 6 = —3 x=18 iy

—-3=-3 v bl

X =185 dsleal J5 (03] |




:én.il,g.ﬂl{o.c:]l\*__. 5

Jetany A3 5 ¢ 5 B £y Gl | o g Eien  Jontl
Gy = =3 :@sbally y =¥/2x—9 — 6:8slaall 1o S
X = 18 Ls Olaboliz splslaall _pioeis O] il Sla

GeaGebra

) ”;c«

45V oYolaedl 5o S8 2

a) 2++/x=8 b) 44/7x+1-2=14 ¢) 2v/x—3=4

J

Juaall Ja

J,mw_wj‘wvw;w\ y&u \mew\g}@)wuu\@
Aslaad C’L J> L5\ Gl o sl M\ Cw 14 ¢(extraneous solution) J..>.U|

L b3S 31Tk (g o Dalone J5 e W Jot ll 501 Sl

0
X —4=1/3x—2: skl 2
x—4=13x-2 Lo Dsledd!

(x —4)=3x—2 Dolaall b s 2
X —8x+16=3x—2 i e AN (@b = d—2ab 1
X —11x+18=0 3,5 )2 o cilabnadl 3 b 1e 35 - Lo

(x—=9)(x-2)=0 eyl ] ol




x-9=0 or x-2=0 @M@,@J\@u

x=9 x=2 JJLMJSJw

L se 22 g R 3 L. .
ALY Aslaadl 3 sl X Cned (558 ¢ 5] doas (e Giel) 1 @ainil

xX=2Lxrse XxX=9Luxs

X—4=+3x-2 X—4=+/3x-2
(2) —42/302) =2 (9) — 4 2+/3(9) =2

242 X 5=5 «

X =915 Dslaall 15 (03]

«niludl facall \L

GeaGebra

Jetazy A3 5 ¢ J5 8 £y 3l g s i
y:\/Sx—2:§J>L-.J\,‘y:x—4:§_bw\b_ajs
e 3 Ol abliy ppdsbaedl ioie 0 2lam ey oL 5L,

.x:9ux.oja.z.é§.1>lj

X=+/%+ 6 :Dsleddl j;-T

J

15 g o Vslan |5 Je U gty ot J O i Jledt o Sl
$ 575 Uslas J5 Do Lol el 12 Tt Jou O 2l 5915 Lo Js 3 0

15658 5k

plat
J’ 35— »;L:—J:'f‘
jé- gL;iT g_e J_:>'-.>
255 il Q»w
e 55 ol ) o
Al L 2 &Y

Pl e L L3)

:;Lag’ﬂ\j;J\%g



.
ABx+1=+/5x—1:Dsleddl :Li?

V3x+1=1/5x—1 LY slaadl
3x+1=5x-2/5x+1 olaall 3 o2 2
24/5x = 2x Ll

Vox=x 2 e Bolaadl 3 bt
5x=x" olall 3 b g 7

X' —5x=0 Dolaall 3 b 1o 53 - o

xX(x—5)=0 ﬂ}i&\&&\g\f&

x=0 or x-5=0 CSM‘:JI,&_H;;B-
xX=25 {dsLMJ\j;q

V3x+1=+5x—-1 V3x+1=45x—-1

V300) +12+/5(0) — 1 V3G) +1=505) — 1

1#-1 X 4=4 v

X =515 Dslaall |5 053]

:éruqyl;o;m\{.

- 4 % 0 3 Z b e
dUS)G&J\PwOAM\ﬂKWﬁJM_M\
L dsbeally o = /3L i sledl 5e S ot
dslaodl ioea O 1 bS5 LSy = /52— 1
.x:SuMLEQ»\jéh&ggwuq :

GeaGebra




VB —x=Va+2+1: Dbl £

T

[\)

=
c;\>|H

% z “ }‘wé‘ 2 P . 3 s .
ALV dblaadl B sl Lans 2 sel 5l ims b Gl s@Ganil

I'=2w VSLZ i-)«wy\ibb.‘d\

2

4~4

6LaJl o : 4 JUo ))

o s o) T= L.i__;w}if.;,~
(g;'b’JL’)d“J‘“ =27 § ) |J~u¢l.lﬁﬁ
IS o Doty o G L2 g J gty B iy s
855 13] I soked) J g Gl Gl Bkl 5 855 Lo
G222 (ol 55 4 b GLl s Glad Bl 555 Lo dds &9 >
e 246 o M ) plr]

LY Uslaall

T=4 2
27 o slaoll b b doy

S

Asladl b o

32 g laall S b oyl

Gl AV Jlamzals

13
32

Lol

=~




Gl s Glad Sl 578 Ludodi 35 875 13) J gekid! J g Jl 4 Jdl b Dol 102

\O$

Al & e Do o A1 ) k] U383 0158

LY oYaleal e S8 (21

@ V3x-5=7 & V1-2x=-3 € Vix+1=2

O 6-y-5=3 O V2-x+3=x+7 0O Vox+4=3Vx
@ V2p+3=+/5p-3 0O Vix-1-4/2-5x=0 O V1-3x+5=3
Q) 12-V2v-1=14 @ Vi5-6n=n-3 D Vik—4=k-1
@ Vxt+t1=2-Vx D r+6=v-4r—19 @ Viy-2=vy+4
DO V5m—-16=m-2 @ Vox +4x—4=3x @ V< +5x=+/6

Ay =viis Y=V B Dolaall Go I8 ioiad S5l Lt S glondl IS 23
3/ Y=vV2x+2:dsleadly

alaedl i wbls dlai) x (a1 5 s Dsles ZsT (D)
) }?2 x 7

y=v/2x+2 G Ll g, 3 L A1 oleadt 21 D)

xhed 35622 cm a5l areadl s 3513 )
\/6x —5cm - g

4 cm

86



Do a3 d 333 plis ) o1 5 byt Ll ceanlle o o225 (D)

M\LJ_M;éycv:\/m:gﬁ\;;@pgzﬁ\éh_wgyj

e lle 38 13) el s T 01 Y1 Dt 0 ol
.150ft/sg;,ag,z)%uéh,ﬂajyj

O

o Bl B N L 2T 68

Llell pisill Siljlgo &2

-

€l 1575 il 1591 SYolaodl ST : Qs LitsT @)

VX+14+5=2 Vx+1+7=10 ) Vx—-1+3=5 x—-1+8=10

m‘&‘gﬁ-‘;‘\:—‘}w:l%g cgy‘ﬁ‘&;x:\llz_zlxubw‘:b iﬁ]/ i_hz-)‘ 2, :...ST @

:X=—6)cx=2

x=v12 — 4x

¥ =12 — 4x X

¥ +4x—12=0
(x—2)(x+6)=0

Il
I
o)

x=2 or X

. 24 - . s
RES S WP PR U R




62gll &ylgi JLuis|

5o B 5 e 8550 ol 3 JL LS8 s : b s J8 ol Bl Y1 5 Sl
] -0 éjLw-lY ‘:"M‘ 20)° R
_3 :;gb 12x4 J/\JL;.U é)j..,a l:.«a\ 1
6 # 1 (2xy) 2
a) 2x b) 2x
3 3
4517 \3 g (_2 3 2)4 (3 5)—2 1 X
= rs rs c) > d) S
4 -8 -2 —
n LA 1 (x FAN 3 ; P
X ¥z xz 1AV —24a 2\&&%@\ 2
4 -1,yg 31-2 \5 3 2 23
0 (m_n2 ) 3 (Zasb ) a) 2a\/3a b) 2a’+\/3a
n C
¢) —2a\/3d d) —2a’v/3a
el il 2T 167 .
) ;7 \/ luiel) dos ol 3
28 I’ Ll sl SNy T
w 2t AN
= 55 2 2 b 21
3gh
2t 2
) 2 d) IZI
y y
550 b 3 s 5 05 o
1AV 20X +4/45x Jual das Ll 4
15 p5r2 N -
/ 3 a) 5x1/5x° b) 5|x|v/5x
|
: c) 5y5%° d) 5+/5x
16

52V — 11 +2=9:0sbal |5 5

a) 44 b) 6

c) 20 d) 22




daogll &ylgi JLis|

W Vsl 5o 2T fer L e o bl 3 e Sl

3 3 % 2.
% \/b—5="2 31 17=7++/5x o go Al Slel oo el
38 \/3n+25=+/-7-n 7 < 64y6 8 4l b
39 /21 —\/5x—4=0 N 3
19 — 20 \—
8 4b'c
0 492x+11-2=10 vy
i 21 4/1024x" y* 2 \/45x°y’ 2"
2 \2x+5—-/3x—2=1 23 \/16(y + x)° 2 3\/x'y
7= _ 3/ 250 f' &’
8 \2x—7=+/3x—12 5 12575 7 2 N zsz‘g
g
- - v - 5 6
adgall uljuisdsul e vigyal g \/ 64x % V12 x4

Vax
29 4/ xSy5 x 31/ 2x7y6

sl I s 35 13 14
A-G(4+4/2)em’ _a

\/gcm 'é)}"‘p Jﬁ""‘"‘ ;..;9 4.9\.03)‘ 3

481 — 272 =24

puirs

CL_MJ?&KJ\ s s g
Al 6a” a5 Ll LA

(3Vx—V5)(Vx+5V5)

3 32 (1/?>x3’y2><(1/27xy2

12‘ . {/ s 3
Jor g el e Sl 86 % u %
P 8 2 2+2
byl el 5 ' o
GM“;)_.G};._.\N‘J}M‘

_ . . . X < B
{QY\‘\:J:LM-‘L: ] ’3}3‘9 .pﬂ%\@qY\M‘@wx?\ 35

Fslhs AL L té > = 0.5vR
ey O s eas,S Lo S 13 el 55 a3
5545 L) o L 0 500,72 30 2o

eI

-

(3+6+/2)cm
v/8cm

89




G| & padl jualéoll
Rational Algebraic Expressions

ol a.u:@l Lo
¢€6aagll

S0
T Yalee J£ e deliy dlgile Bl ol ollasll
abiall pdgd O Lake (il Lo 1 UL e 1t
Yo bodl G S b Lol B3l SV Lox

 Jt eolaliss G (6 8 A Sleodl L
L3baSI Slslbnall s 0l Y1 -5
o

oo-

s

LaJLu.l 2 .,""| 4

:3239J1 02d \nd Aloilw
gl paliadly 2 gl el
sl & ol pslaadl ol

R (5 Lo

A LR SRR,

Lgrend 5 Ll &l slaadl &

Lo b s el &y ol il e

el o ¥sleall 5 ol J>



£gpiro
6aagJl

. . . P TPy
CJAE;%AM@W\QJ&J\J}:W\%LJJ &gj.:.\.u.oJlo_j.‘a.o

LI A 4 £ - Y. M P
e Ol ddadia 2)“9.5\ Q5 ST a s S dakes  Culgallig Algoll

:29 3 ":".méllg.bj

o _ w ’2
Sl gy Jams 0055 ,5 ol 55503 05,01 Bk e 22l

gl S s ‘
S5 oo o My slandsll o Calell J 5 b Ly Tl 2 -
My jlodolly Caledl oo fe Tl 85 cdaib 101 s ‘

AT -7 % .2
wﬁ*ﬁ‘éﬂf‘wﬁgﬁ

Lo ol bl 8 IV ledoll e Colal L BT 8
EFP SO P P PO - PN
8550 el W ZasT S5 ol Sl AV ol L T 4
85 50 deal b U CaST 8 ool Sl AV Jlodall L DT 8
8550 ol 3 ) ST (ol el AV jlaaol) o Calodl Lo DT 6
8550 el W CST 05 ol Sl AV Caldl T AT 7
cnbodl T s ool o Corbell Jame G 6,01 01 8
ol o) Dolaall o e D Sl 28 LT ol b Bl 5 81 0

I

.f}&w\guwf,wg;WTy;,m@uj?,\ﬁ\g;g;m;ﬁxﬂ\su&\@@ ishedel 10

:_ail.'l'.iJIij.c
@ P P _ s z - 3 2
a5 B L B0 s s ptell B ol Ol ot 23 515 50 iy Capais Lo o 0l o

NS ol s 3 ezt AN Gl Slaal) 53 5 o Laall 1L LT R el (5 5T e




LA ilowdg duwuid] & pall paléoll Cupn
Multiplying and Dividing Rational
Algebraic Expressions

Ll Gl ol s
Agtond s Ll &yl poliadl &5

5 A s o) S Gl o ol Sz

\

et JSC5 e gl L5555l (S 22
2
X A

b

35300 ol 3 X WY 3L o Le B

X=95, = z
L@..ojs«jw.,p-j 5

X x —2x—-15

\

.gJo-j

il apall paléall by
als 1 :g > Jldis 3a (rational algebraic expression) [l 5 PSS ARV |
sl 2o 5 Ol o O plis Kalin s by S 8 o0

6 2y + 1 r 41
X Y —3y+2 r—4

2

S 551D 2l ol 5 1300 S 105 g el 3 ol ol S102001 05,
2 . 2 P .

SPRENIP M‘&ﬁ&?@&ﬂ‘g‘w‘jﬂc—wﬁ%‘?b wr g oaalio g a0y

iy 38 all Jolpall e Lo JS G

2x+6 _ 2(x+43) 2
X¥—9 (x—3)(x+3) x-3

!

) SIS il Juladl o plaalls L) de
.(X+3) }Ajcrw\j

JujJl

1

udjJl :)_;S.o

Glallnoll

gyl &luo

&ual) jgo)
4 piall Julall J) 52 2
‘(T.r.@/é_ﬁ;p A
¢«(GCF) ;I 4
o S| 5oas

(greatest common

.factor)

@

’I .Ci
e el T Ly

B ol 3 5 sk
s 0 e

A Y NN




2x—10
2xX’ —11x+5
2x—10  2(x-5)
2X —11x+5 (2x—1)(x—5)
_ 2(x=5)
(2x—1)(,x/—/5)
2
2x—1

X -2 +9x—18
6x° — 24x° + 24x

X —2xX +9x—18

_ (x’ —2x") + (9x —18)

.

°J‘}¢M“j‘!bw%b~s|

i\\

ol sl il ol G 5 oo
(1= 5) b placls Jodl o J5 2

Ll

J_A\};J\ u\b JJJ~_>-_S\ tnw

6x° — 24x° +24x

X (x=2) + 9(x —2)
6x (x° —4x +4)

(" +9(x-2)
T o6x (x —2)(x —2)

6x(x”* — 4x + 4)

(P + 99—y
T o6x (x —2)(x=2)
_ X +9
T 6x(x—2)
1-u
3
u+4u—->5
1—u (I =uw( +u
W+4u—5 (u—1)(u+5)
_ —(u-1)(1 +u)
T (u—-1)(u+5)
=11 +u)
~ (u—=1)(u+5)
—(u+1)

u+5

JAw\C\F\j¢M|@6M|
{LLQJ\%;_\}W.J|

Lol b g 5 1o 82001 ool 2
ol sl ) plaadls Lol 5 IS
(6= 2) e plaadly Lo o J5 ey

Lol

o0l L plaadly Tl 5 ok
1l—u=

—(u-1)

(1= 1) o pliadly Tl e JS

Jail
5
gé—’t’J—:t’JZJ—,{";
;5‘5‘ ‘3—:’}"‘5‘ J._pu.d\
iy b Jlaxwly 5]
el

=

Jsail
(=1) st sl
Lol 5o 8 ie Sale
szl g plaudl ol
el &l golael



U i:'-o""iz— H

5550 fad 3 JU LY L

6x — 18 X +8 3x — 3x°
iC b) . + C) 2x X
x — 81 X +6x+8 X +4x—-5

/

il apall paléall yn
Sy U35 )5S0 o 8y ) gL 88 oy Bl o) jpaliad) S (8
Lol 3 U Lol o ol 2 LS 35 plaadl B pliadl O 5 Tandl b ol

.é)_}«ﬂ

appuill dypall paldall ops i Aaai

éﬁrcw‘@w‘uwcwmydﬂﬁc%}d :':.II.D.IS.".I
RN

Seeb#0,d#0: 00 e wlisa, by, dES13] :jgaylly

2

3x 2x 6x

X = :Jlia
y T 0+2) T Y2y d

| 2.0 B

3530 bl 3 b U DS LT

12 ac 5ab’
X 2
15b 6c¢c
12ac  5ab’ 2x6xaxc 5Sxaxbxb P
X = X sdl lplaadly Lol Gy IS ooy
15b 6¢° 3x5xb 6XCXC Jwﬁj S A e
B 2><k3'><a><;z’>< Bxaxpxb J’gw‘ﬁ bl 5 JS Lot
T 3xBxk T Bxexc 3S el Jal pall
2
_2a’b b2l

Yy

3c !

oleil
oo Sl S
Dt 3 Aiall Jal 5l
o)l s plialls Lo
Mg ‘u;d| Llos
bl




x2+x—6

2x° (x +3)

JJ«J\ 4>-Lwa cos\

x+3
¥+6x+9 x—6x+8
¥+x—6 x+3  (x+3)(x-2) o x+3 M‘&’Js&w
46r+9 X —6x+8  (x43)(x+3)  (x=2)(x—4) el el
AU D s el e il Bl e S
(3)(e+3) (%47()6 4) ’ -
S faelly
x—4
15, 30 Jaul 3 S L SE LT
2
8x 20x d —36 d-1
a) =5 x =2 b) — X —
5y 6b A +5d—6 d —7d+6
J
8Ll o : 3 JUo j)
N 3ol S 823 15 s
v
Eum ax Ji—uu.L;dJl_ﬂJl.xJ‘ﬂthm
= ngmgwmuw - Jedazs
2x° + 2x . /J:..J
X +5x+6 2IFE
A=Ixw wajﬁjlﬁ}béﬂ\W\kwgyﬁ
_ 2x" + 2x X —x—6 I= 2x° + 2x _X-x-6 .
X +5x+6 X 4x° TXisxt6) ar IS
_ 2x(x+1) (x=3)(x+2) SRR PR i
_(x+2)(x+3) 2x x 2x° &}’JJC 7 UAJS"U}W
200t 1) @A gy e plal s e
= 9 <£ \U.A w
M(x+3) 2% 2x° JA s JS
+1)(x—-3
_ ) -3) N
2x" (x +3) e
Z % z 1 3
£, EEDED)




L +x—12

S 58 Gt L3 SIS il ] o 1548
1 abeadl IS S LS X AVW s Wadlad (s

8550 ol XDV 3 g4 Lo (o I

/

dgpuill dgpall paliall dows

NSPOPAC | PPRYNCTE N AT PHICEE =N SUCL YN I [ NN FC 4
Ll b il il ) Sl LS 05 e p punidd Dp ol o) 5oy el

dgpuill &ypall paliall Gaws

p godial] ;@\{M\g;;gcyTy;géﬂﬁ\mw; AR

Iggcbqﬁo,c#o,d#OZ&‘%ﬁ

g

a
a
C

el a, b,
a

Jsail
o L OIS 13)
%E)P Gl ‘;A O_.{}J.&
G 15385 A Lois

e AN e 5T 23U

o

\E

°
.
—nb

=

¢, diS | :jgaplly 5,5 o Brzal ¥ sl

Sa+0

24x’y | 16x)°
5¢d " 10c*d’

10¢d”
16xy3

24x2y . 16xy3 _ 24x2y
5¢d © 10¢°d®  5¢d

_ 3x8xxxxxy _ 5x2xc’xdxd

5xc¢xd

2X8XXXYX)

_ dx(y+1)
= 5

¥

Jolsnll Jplially Jauodl o JS o




_ 3xBxaxxxy  Fx2xexdxd

X 38 ptall ol pll e lially Tl o S Genis
5xe*xd 2XBXXXYXY Rt o

_ 3xd Jamell
y

¥-36 1" —9x+18

y+3y—4 " 8y+32

2 2 2

x* —36 X—9x+18  x" -36 8y + 32 s el s ,
; + = x ke petel) Gl B sl o
y+3y—4 8y +32 y+3y—4 x -9x+18 - - .

_ a6)t6)  8(+)
G+H0-1)  (x=3)(x-6)

ol plaadls Tl G S oo

_ (—=6)(x+6) 8(y+4) 550 el b S
(+4)(y-1) 8 (x—3)(x—6) ’ Jololl o plaally Lol o JS Sy

. 8(x+6) Lol
(y—1)(x-3) -
13 g0 Jal B 3l a5 L
24b° 16 b’ b X —9x+20  2X°—9x+4
145’y © 21"y’ ¥ +10y+21 = 4y+28

QS pall {p pall Jausl
FATIRA 55 S 3a (complex algebraic fraction) &8 A1 {5 ol Jusl

aslial fpa g ¢ S o e e Laads S

<
+
—

2
g+8

N
|
(o))
<
|
o

%‘»\x
ES
<
|
-

10
2+8

a 5




B A )y e o) oy s T 5

&Spall dypall jgusil by Gigha ¢ bl pgRdo

551 il UL 25 20 ol 5 eSOl s 15

P
%

Lo

B30 3 18 il G e SWI S A1 5 ) S0 s

.;#C,Mw;ra)\&m\gtw\;ra

Ty 38 il sl e plaadly ol e J5 S

U3 51 Of sl g S 35300 3 plial s Jauudl s J5 oS

a-b
a-25 a-v  b-a
b-a g —-25" a+5
a+5s

2 2
a—b»b

a+5

:14ghall
:2 Gghall
e et o (Mo

:3 Gghall

:4 Gghall

a -
& a —25 s _s
OJJJ%‘%; —a &7»5‘
a+5

et (s e 500 5 S 1 5 ) SIS,

_a2—25

_ —b-aya+h)

b—a

a5

 (a-5)(a+5)

_ (a+b)
~ (a-5)

38 el g e plaally Bl o S

2 2
X -y
2
P y —36 s 5
2y+12




Zz
%

3550 ol 3 U e 3 L

an(x+3) 0 b’ +5b+4 o 2x’ — 18x
9x” b’ —2b—24 6x° — 12x° —18x
o X—8 e X —9x° 0 32x* — 50
X —4 * —3x—54 4x* — 12x* —5x + 15
& . 3 w 65 &
oo 5 13 st
3x° 28¢d 2d +2 d*+d—12
Q@ x5 QO —x—
14cd = 12y d’ +8d+16 d+1
2 2 2 2
x —16 X X —3x X +x—6
X X
o 3x° X +x—12 @ x—2 x
m ® — 4x Xx2+3x—4 @ b2+12b+11 b3+27
x—1 2x b -9 b’ + 20b + 99

P
2

18530 Bl B 3l e 8 LT

@ lesyz; 3%’y @ Y4+x—2 | X+2x-3 @ P . p
12ab” ' '

2

244’ ‘45546 X 47x+12 p—4  p—5p+4
2 2 2
g —4g-21 X =25 | x +10x+25 xX+2 ., x+2
2 T( _7) m -2 @ o2
4 +12g 2x -2 X +4x-5 3x+12  x —16

®©\

13550 ol B b e S L

Xy 4a—8 8x"—10x—3
@ cd' @ a—9 @ 10x° + 35x —20

£y a—-a-2 2%+ x 6

cd a+7a+12 4x° +18x+ 8

1530 Sl 3 X IV oY S o IS Emle B

®

S

e
)
SIS A

X+ 2

()

|><
(@]
=
(o))

20




x4 4 x4 4 fgﬁgtmbyg?w“éw\dm\%;ﬁw@ﬁ D
2Xx . £l
330 Jrnsl B g
4x + 6

2/xcm ‘) EIRN ) . S‘@g‘" :')/‘zl.?v.ij‘ i :‘S“;:‘é’ 5 @
>d<cm G 151t ST 2y e (6 2 V5 il el Ll
\
: X
3xcm

4 . s
(x+ )Cm é)},p_}z“‘jxéijétbjfmj\w\iw)‘&%

ool Bl s, N L 2T D)

Llall psaill Sijlgo [

1 6 5 T .3
v dmdo)y,la.w\ o 3l CoST i i Wle @)
X

LP'\ \3ﬁ¢®§y|w‘ﬂ>W‘f§T:/~l,~ ”}.:.*;T @

x—2 X +6x+8 X+8 X—x+1
x x° + 4x 4x° x° + 4x

" 2 - Ed £ 5 . 7 5
B2l oW Jod s sy Ll s DisT D)

2 ‘4
- X+ x 2.76
X—2  x4x-2
_X+2 MM
S x—2 M(X 1)

w % 1 - Z, - {2/ H .; “
SRR e S B x—2y Juiall 5 s o €D

x+2y

100




@A g duwid] &l paléoll 2o

Adding and Subtracting Rational
Algebraic Expressions

Ayl il o1 mnall Chelandl S|
e b s el & ol polied) ar
eI o o I 5 35l et 224
5 LS A Bl et s 551550 SIS e
SXIVL ool ol e do Lo Sl s
- ";’JM/-PM%T

dapall paliall janil djidiall @elball

Cas igled 2y o 1ol 915 poiad oW1 8l Cislnall oy Gl 2
255 23 Sl Sl Lo J5 ooty 035 ind 520091 352 Sl 3o
}a(LCM)}J&\éw\i@w@&;x&cg_fwgmag Sy CAIWPN|
.;;‘v\uiéy\@g\s}ﬂ\,.)\@;g@f,@éu

Lo 5 oy J05 5 ¢ il s ¥1 2 il il Sl Ll
5 e o 8 58 (LOMD Sauo¥1 3l sl & 480 s« Jal a0l )
/ S5V NI 1 el

'
bl Js & Blanall & o) s sl T pslaal) SV 3 raadl Gislaadl A

1 6ab,8ad’ 12ab’

L2153, ol 218 25 ol Slons &zl 3 505ul) Julows 11 BgaANN

6ab=2x3xaxb Mol &y el 3 5ol ol
8d =2 x & §JM\JA‘}Q‘§{LZS;¢§\AS
12ab’=2"x3xaxb’ AN el

101

JujJl

uujall S_;.S.a

gyl &luo

dxal) jgo)
Gieladl ) 5
) 5o oS el
«(LCM) 3 JL 51l ¢
least) —J jlazs Saj

.(common multiple

FSaii

Gl Al o

] = Sals )7&_J>=

Jol 5,50 3 IS

L I

L g 55 ARt P
129 SEsr




oY il Cislaa S| 22 Gghall |
LCM=2"x3xa’ x b’ ;sﬁ\jﬁwg\g}ﬁw\wsfﬂ

=244’ b’ Lol

2 x4—7x3+12x2,x2—2x—3

el o 1 ondl uslioll s 11 Gghaal

9 . ..'i
x'—7x" + 12x° = & (x—3) (x—4) & ! pslied! Lo s
X —2x—3=(x—-3)(x+1) bl e ] e ;‘4—1«5‘/&4@&

Do b wl o
o1 8 il Cielaal) 3w 12 Gghiall Al e

LCM = x* (x—3)(x—4)(x+1) 559 E A ol 55

S e J8 g slanadl & onll 5 3doal) 1 sl 721 8 ) CisLiaol) dad

a) 6b’,12 ab, 18ab’ b) 3b° — 15b —18,b° — 7b° + 6b
J

I3 pbg druuill & pall paléall ga

e o o G5 23 B L el ol il e £, K
&bécr&oj\gﬁgﬁjmwgﬁﬁg{)\wcfkﬂjtv&uL@:/-JLJ

z
&

s e 33 éségé;w\m;:éw| pliadl 5 Ol Sl 5T 0la ]
Im3ybg drunill &1 pall paléall 203 ¢ raulwi pgddo

Jard g b ST 25 B o o o el e 2GS
AL Bl s 05 5T Ol

:}L& cC#Oi.:?- @K}p&ea, b,CCl:\S\sl :jgapbLs

ﬁ_i_ﬁ_a-l-b a b _a-b
c ¢ ¢ ’ c ¢ ¢
3x X 3x+x 4x -,
= = H Iiﬂ
yv2 12T g2 T yt2 J

102




yﬂﬁijcr&J|ggﬁ)ngwﬁgﬁ)\wéﬁ\;i&ﬁ\@i%

bl O 55 e ealield o1 8 il Caeliandl sl G b e V3T pneliell
& tall Cae Lol sl pliall oo &o 53U1 ol gall 3 Frod & oo 5lte ST pliod 5

\e

B8 A3 08 O] il Jame 25 ¢ 20Vl

.

3550 el B JL e LT

1 ¥ !
x(y—-1) x(y-1)
Y ! y-1 e
- = () oy
xy-1) x(y-1) x(y-1) -
= - :l Lol
xp—1)
2x  5b
2 S+
3y 6x'y
2x N 5b  2x o 2x° N 5b Xy: el Jlastals oliad) 4 52
3 ey 3y 2 exy ¥ 6"y 1505 ot 2018 2t
4x° 5by )
= 62 1 +- 23 ‘frAL’
X'y  6xy
_4x’ +5by L
- 6x2y3 g/J’M. C’-"’
3x—2 5
3

Fax—12 2x+12

3x—2 5 _ 3x—2 5
F+4x—12 2x+12 (x+6)(x—2) 2(x +6)

Lol s ] nlaadl o

Jlrwb olsliadl > g
A oIS sl Caeliadl
2(x+6)(x—2) 325

_ 3x—2
C (x+6)(x—2)

5 X —
X
2(x+6) X—

% 2
2

_6x—4—5x+10

2(x+6)(x—2) > ‘Cjb
X+6 LoslL

Y

- 2(x+6)(x—2)

103




2(x+6)(x - 2)

2(x—2)

(x+6) e plaadly Ladl 1o JS danct

Ll

Y

¢ i:'-o""ill

3550 ol 3 JU a8 LS

2x 5 5y 30
+ b +
X (2x+5) x(5+2x) ) 6b°a  8a’
5 x—4
©) S8 2Pt ar_B
J
EjL,J._:JI@.o:SJL'i'.o\))
‘ﬁ,.uj|§.~.t._91§,ul§¢.a):.0‘}:h:_wa
cm i z
y+s sl Sl 3 LS BBl ESLs
.iwgé:aw‘;bul%;éw;.a;
9 I AR [
3530 Jac]
3l Lo Dol VI b 5l
P=21+2w Jeeal) Jaos S0
_ 9 y __9 _ Y
-2(3%)+2(35) D
_ 18 2y L
y—4 y+5 .
18 y+5 2y y—4 cislaal Jlaral Sloliadl o 5
= X + X _ .
y=4  yt5  y+S5 y=4 (y+5)(y—4) s po¥ld il
2y° — 8y + 18y + 90
= el meze
G+50-4) e
2
_ 2 +10y+90 P
+5)(r—4)
2y° + 10y + 90 _ s s 2o
cm s 4 Gkl oY UL WY1 g (03]
T R L e S At

Jsail
s G e BT
il g el
e fladiy b

S il ol gall

w

s

2" + 10y + 90

—nb

104




Kb e Gal s (251 50
2 po) b ol ) 2l deo il et
r+1 :LSLSJ ca_?'-.k.m L CL:A)U ;—JL«J‘
Vs Ci o sloeddl SIS s LS S3La]

9 em | JBYI b daT b el bl
3590 Tl B2 DY SUI I

J

S jall pwsil bywyi

&@%;Tﬁw;iﬁaﬁémémg;,%,ij\rﬁ\;w;@u\wm%géﬁa
e 31y (g om0 S50 s B2l s Ll B9 i
L o J5 A Lo ¢ Sl b bas 5T g Bl e LA ]
3 el il aad o] 15 V5 (B S5ty 1S5, Lol ST Ll
fg,eJ\)/\M\%&js;y;jcwrwbg_@@qmgu@ﬁm

Taely oV S il Caslaadl b asliay

o b

X

LA |

5
2 5Y1 S L2
liog &

X

s S350 b plRally Jad) e IS B Sk L2 gyl

LA R Y3 bl olid SN 8 it Lislaull
1 =1 2 /,/“;.;;‘Mﬂ..
Xy
_ y - “ 7 .
=4 plially Jouudi o JS Loy
X

= — s ol B 8 500 3 S A SIS,

105

I

doglos
Js e 56131 3 2l
glaadl Sallall o 5l
B 0P Ss ) e
Sladl 31l e sl s
ol m,qﬂw\



— Sle o P S el s X0
P el g 8l
2
v+ 2xy .
« )
ity Bl lolia o1 8 mial Cislad slmls Slaa kil 2 gyl
51 ~ T-1 NE wa\gw\,ioW\gfw\jM\fﬁ
T+2 li2 W Xy nscpliadly dl 3 A bl maxd
X —xy
i'f}.o 2 o |/
2+} 3
T3 Yj‘wwm
Ty y
S Lo IS 5 8Uanel &y el 3 gl 51 ppslaedd 72¥1 8 idl Cislaall df
© imi 8m’t,12m't @ < +2x—15x"+6x+5
€ ¢ +5¢ +4c,c(c+ 1) 0O 95 -16,3x" +x-4
13 30 Jomd] 3 S s S8 L
6y b 5 m m’
3 Tt 0 +—
3x 7yx b+3 b-2 2m—-14 m" —49
X x+3 X+2 2
— 3s —
4 —12x+9 26 —x-3 0x2—1 x—1 0 -1

o
o
0 - 05+ R
0

27— 3z X—y y—x 2w +w-3  w-1
x+2 3 2p+3 2 3c+1 c+1 . c—1
+ 2 _ @ 2 T p_3 @ _1 + T c_3
x* +3x—10 X p—-7p+12 P ¢ c—4c+3 €

106




®©\

3550 ol B b e 3 L

a 6 X X
m 6+? @ x—4  2x+3 @ x—2+1
9_6 2, 3
b 2x+3 ' x—4 Y4
- _ 5
gﬁém&w‘w‘}smubi

D D

x+1
cm
a=Cm X 5
3x x—3m
6 2x o
7 om x+5 M

)G il 1 e 25060 km Bl e () K/ 8 oy S ililony il 3 Sa I 223 551, D)
gjw\j;;w\%gji@iiiwém;ﬁp\:;51.140km§;w’¢u)4(x+20) km/h i jus s

é)}w./b.w."%;%}wu :'gf?-g\.u.aéjygfa

ol Bl s, N DL 2T @)

Llall piaill Sijlgo [

" ’:/ e 4 £ & : &
3l 5 Y Tl LTl LT @)

y 7 - y+7
+ =
y+1 y=-3 (y+1)(y-3)

x—1
" x+3

. 5. I . O
ﬁ%}ebgﬁﬁgi)\w&\:vwdw @

PR X . s 2% sy 0 7 1 - + TR s e
e el e Bt s s — FER I A W RO S R 05

2

s s . [ 7 2o X 5 - L3
V5T e bl AN, S Joben Sl T = Sl

< P
— Y B s @)

.1—(1+%)

107




JujJl

dauaid] calaleodl JA
Solving Rational Equations 3

A g;JYJL&A L};- ouyall 688

.ixw;ﬂ?\bb;d\ dlalhnoll

215 Ga g 12401 By eloudl o bl it i} pgall &laso
BA5 ol G kst L8] Lo 2281 e G2 5
Zo U Gl 55 506200 8 4 25801 1 5 (800 g 22kiS

2:5 il g

Cnlabyill gyl dguill GYalsall Ja

RO { N PON G I LU WO WP PO g Y PN [ P S 1 S
‘lglsel e (rational equation) ‘%zﬁ;:wu G
x+3 1 5 X 72 cb;éo,d?éo:w‘ «

=6 ,

+5

x—2 x+4 2x-3 ’ x+6:x2_36

3%9%&‘«*39
NI PR TP 5y : 5o s Gyl 35Sy el
.L_uwtséjygL@»JSoJS\slM\QYJM\&JJJL;HQJM\JW\O/{% 2 35

’ oy 05 Jolo)

.. axd=bxc:culd

. ‘Luﬁﬁwﬁ %,“i :"r’l’.“‘ﬁj—“u:—“jj
Caaat L e AR

1 = I~ rC
x+1  x—1 e
1 6 AN
x+1 x—1

6(x+1)=4(x—-1) Pl

6x+6=4x—4 o Lol Jlaxzaly
2x=-10 bl
X=-5 2 Jo dolaall b denty

108




% < Z )wé‘ S P R 3 s !
AoV dslaadl B sl X dad (o 5el ¢ 5l i e Rl 1 @anil |

4 6
x+1 x-1
4 2 6
—5+1 -5-1
—1=-1 Vv
_x—2
- 5
l_x—z
x 5
x(x—2)=35
¥ —2x=35
¥ —2x—-35=0
(x—7)(x+5)=0
x=7=0 or x+5=0

% v £ 2 p . 3 L. .
.{LMY\%)J&J\&MU\X&;@}};\ (o s Lo Gieel) 1 G

XxX=-5lLye
l_x—z
x 5
7 72 -5-2
7 7
= _ = \/
5 5

X=Ts00= =558 Dbl |5 (03

4
X+ 4

X = =55 dsladl 5 03]

i}wﬁﬂ E\J;bwj\

X ==

el

Lo Dsladl

S oAl

(235 &l Jlamtuy
Bolaell B b 0 35 ¢y
Jol sl I el
Srall ol Lols

xX=7Lxe
1_x—2
x 5
727-2
7 5
1=1 V

X

A len Balas 5 J21

x+1

J

:géw‘bﬂjs‘wf *.;JJSJ
:é.__‘bl.*.oj‘) (.y = i
x+1

x—1

s leadl e Z)T

X =—=5bae Olablay

GenGebra

Z)—” JS (/}‘—"""""’.& ) g.;i_‘.}}
dslaally ey = %:Q:M\

xX—2

—dalandl s :T
X=-5L.sxe gL..IoLs,Q




kel o 8 il p sgie Jlaral ST ol o¥Vslell 5 ) Z;ug

.M

6uaJl Go: 2 JUo

Q,ium,.uuwywmwg@mm *’w
wgébﬁ@«eg‘ﬂ‘w%b%ww et 0
53 SRS 18] a3 W1 0 o K 3,51 5 0
(2 s 355V o 2 555 B By s e J gl 3 Ten L A
Jrames (0 Lcdsd) JIBLS] o o Bty 3165591 0 ) JulKaSe 050 324

-9.9-‘3‘5;&.9"5-"3‘ ) e
sl Y /L?bdulte«{éuiéquﬁ\é)ﬂ\gj_mdﬁ&»i,\;gﬁxﬂiuéj_:ﬂ
EARUN

dLﬁ c;:"::)»j

e G ERN.

[d)ﬂ\u}.U\JAL{nw)\}erz

x+4
(s s é.u)/

5l ) Dslaodl 15 Ly Jadsd] JI\GEL] Sy 165,501 0,01 Jle sude 3oy

rh2_ 3 LY Dl
x+4 4
3(x+4)=4(x+2) Pl

3x+12=4x+8 o5 ol Jleanaly

x:4 l“‘*"‘""j,..."ki

I3 < - s 2 ¢ o . s L. .
AoV sl b Gasll X dad (550l ¢ 5l i Lo Gioul) 1 Ginil

2 3 .
s = — E.J.wﬁl\ibb.d\
X+ 4 4 "
442 2 3 R
4+4 4 T g
3 3
3_3 bl
=1 v 2l

Lyl e Jamy (S0 Ll ) G501 Fpe JulSa 4 BLS| donos Lo mny 53]

ERUERE N

JSaii
B 5

Llaad da b Ca il
388 Bl 3l G lsue
2
Sl
Lo calises 331 b
.bgla«%ca:b

.
W o e G
GV o Ul I 5 s
RPNV AV
Ll 5 Sl 55,
wiﬁ :'J._ﬁ i-_.él.&:ﬁ “.’_M}
e dsanll 30
OMNIUL) Sl s jan
183554

110



Ao 9 G JulSa g a1 ) o S 5l i B3 3 355 1200
Skl J) o911 s 5555 B B g e g ks B SIS 3] om0 ) 6
dug,.”..uggmggt_ésulj;*ggmf’mg,m‘)ﬁ&ﬁsui?t‘1:é;,a
UKV SO ST
J

yanlll djidiall welball Jlasiml dywill Gslsall Ja

2 a5 s b 5555 ) Al Dslaall £ L Jladl 3 Sl j3aii
U3 5 ¢S85 g 3 0555 Y N Lol Dol 27 S sl 391, 50000 Y or dt g

s o Ll tolslial) o1 8 sl Cislaall 3 Usbeallods (pb by o) Selaedl G
. ’ ) . 5L I C
bl T o
R | FES NN |
. * I3 P
caslaadl g il dblaall 5 b o s ks dts J gl Sl QLY om0 G e Ll 5
PR FINPNY GU}QTM&&\JSQ\%UJ LN Vo Bslaall ololia

| 3Ju B

;S s sl Js 121

4+ —=— ?\.:Lp%y\ibw\

Sabldl b o,
20(x—1)x % +20(x—1)x %: 20(x—1)x % ,}J\H 5t ielzal
20(x — 1) 525 coblial

40 + 15x —15 = 7x—7 iS il QJ\yJ\ e el j.ws.ﬂl
25+15x = 7x—7 Ll e s 55 s
8x = —32 Jall =S RICS

: :
LS5 S A

x=—4 8 e dslaall b b donky

111




g < < }yg £ g R 3 s ol
ALY Dsladl B doslllx dnd (b 5ol ¢ 5l dms fo Gaoel) 1Ginil

2 37 oY) sleali
x—1 ' 4 20
2 +i—— X=—4 i
—4—-1" 4 20 g
L=y Sl
20 20
a o
X = —4 5 Dsladl 5 (53]
5 36 _ 2
x2_9_x+3
36 2x

3 = — @ww‘ﬁbw\
x—-9 x+4+3

(x—3)(x+3) X xf’f 5= (x=3)(x+3) x 2 (x=3)(x+3) x 1

x+3
(x=3) (x43) 585 «oblied 2oV 8 ziadl Cislaall 3 Hsladl b o i

36 = 2x(x—3)—(x+3) (x—3) L2l Jolsdl e ol

36 =x"—6x+9 Lol

X' —6x—27=0 Lol
(x—=9)(x+3)=0 Jolsall U ol
x-9=0 or x+3=0 Gl il ol
x=9 x=-3 d;wJS&u

% s 2 ¢ s . 3 L. .
AoV Dbl b sl X (b (S50l ¢ 51 8o b siurl) 1 ginil

x=-3 Ly Xx=9Luxe
36 2x 36 2x
> = —1 > = pa—
xX—-9 x+3 x—-9 x+4+3
36 7 2(-3) 36 2 2(9)
(-3)°-9 (-3)+3 97 =9 (9 +3
36  —6 1 1
ot L X 272 7

X =958 dsladl |5 003

ilslaadl Zyo JS ez S5
2 3

sl gy =——+—
Lalrally ey x_1+4
i)i{da?yu_3¢Li;L:,y:%
Obablay alslaadl oo
X=—-4buis

GeaGebra

Doleadl o JS Jitez U3
sl oy = 36

-9

2Xx
x+3

opdslaall oo O i
X =9 bk Olabliz,

=l

by =

GeaGebra

112




@ngaszjii

a) - _L1_23 b) 4 -

1

x—1 2 8 x—2 3x—1 3¢%_7x+2

J

JWJ)MVWLA‘UNL}_‘»CJBQY JW\UAJJ\Ju.buovLcmbuprUz.»
L@.L; 5 s Dslae LT 30 1 Ja JW\(,“JMJUBJ

§L;,:J|5,.o:4dtto\)

P & - o 2, . 4 . g k1 g

-LQ?‘L@.?}}}J—&JOA&J}&J‘MQM:QJPJLQ&‘
P & - e LA . -

B ol B e (2 0y de  EIS 13 el e ol 4
e 3 - - £, .

Wl g edl Ciiss 5 06, 85 it g U1 23 1 D i)

.wijjggﬁjgjw\;wdwiw :1aghall
Ol lays Q»,Jﬂj\@dw\@Mg\uumuxﬁxmup,ﬁ\ .
.§.L>\j.$|?M\gg}«J\yzqﬁ;ﬁdgcbbx%}d}J\qﬁgwi
3ol 2Ll b It o 2 Gl W18 e e Stn (2 By e ST Ly

J st DU Ls e Sas 13 ol b J el 0] By 23, ST Ly 0

. €\

Bl I ael) b

LT 25 s Jordt Lo jlani] I3 25 Dlae LusT 2 gl
SENEIRIN I S FR TR PN g}u\it:u Uk AT 4, T Les
1 2 1

X x4
205 J el Cilass 3 T L a1 oLl 30ke Slos] 253 clslandl 5
1,2 1 L
X X 4

] 4l il B il b o
4 4% a5 coblil) moY)

x=12 3S el ol gl e Zandlly

113

jSai
’.q/ 5% - 2@ £
OO Aud 3a Jaaddl
Jat Ll s 1 s
j‘c—m:;—é-’é"'—’)j‘
Bl mad JA

.gb\j g.k?j

1

dogloo

e 2l Lo Sds
alal o £l Je <
X JONCEANE Y PR
L tlgis U1 s Esle
Cas o o) ps OIS
Lo 3 05 05 13l
156 c(alal Zodst 2a3) alaf
S A Dlall ora

REREA KPR WA



®©\

Sy el i ol o el 12 ) o | 305 (UL |
Jonll e o6 o s ol S Gr il 5 1 e L
Uﬁl}-‘g g}wj\ ‘/q'wb"*s

o - } s ~
SIS 1] A e ok it M) el 6 Jenl Gl ) Cin g o Cny 1l

5 _ . . - P 5
isM‘éJJ‘a,nj,,uQM‘;%@Mﬁ;yﬂgwaﬁw@qﬂﬁbﬂ

- 5
ol g ol M S L gy
J
3y Y 2 _ 10 6 _y
a y+1 3-y e xX+5 3x+7 e y—1 7
9 3y w 2w X'+ 4 5
oy—1_2 0w+1 w+6 0 x—1 x-1

00§25 30 Lo 23 120 Lo Slodasll e 30 (s 52 sl (@)
B 0l 5ot 2 el 556 A 0yl e 2750 S
1.34:.9‘)}4))\

©

559 o¥sleall 5o NS 2

4 3 6 4 9 1 1 z—3
Q;+5=-5 O;,-1= O +:m=7=2

3 2x 3x° X—3x—4 1 x-2 14 12
m x—2+x+2:x2—4 @ RN _?: e @ 10+1_x:1_x2

1 1 4 n—2 3 16 6
m36‘1'5_162-1—5x_x2+5x @ 1_71—1—i_n2+3n—4 ®x—5_2_7

114




W= slaall e 8 el G e Sl S 32

)
3 1
% :y=m—ll¢/d:\.~db
11 3 > . . oot ot B P s s
opdsladl o bl daid x (S 5 s Bslae 2T (D)
G gl g4 3 Leis 1 bl 12T (D)

\MJWL;M" ZOPMLwQMw}‘;cd)JYHw\

é“lé.ﬂ\s.xp.b-\.bw;—wy‘%”‘tﬁ“w‘f#f’“_bﬂ‘
Aol gl Jo 3555 Sl s ey A

ol Gl sl N L 12T @)

Llell pisill Siljlgo

3(x- 1)_;«):@@,1“,)@@};5 ; Dolas L8712 g2 s @)

253 sl ode s Uasd) Ja s s istaad Baus J5 e 5318 el I o] Tl st @)

58 2 /:
2x—1 3x+4
5 +6_5x—2 X

x(5x—2)><2x + 6 = x (5x— 2)><§XJ_FLZ1
.dql.>|j}

2
x+3>< X +x—2

22— 0N Dl 20w @)

x—1

115




P S TN I P
. = LD
ﬁx+2 xX+6 - J>
a) x=-—4,2 b) x=-4,0
c) x=4,-2 d) x=-2,-6
& . 3 w 55 &
1530 Jondl b Fb s S8 L
2 3 2
7 2x —10x+ 8 8 7x" — 32x" + 16x
3 —7x+4 4x — 16
g 8y’ +1
2y° + 21y + 10
10 x2+3x+2 x2—5x+6
4x — 12 x2—4
» ¥-9 ¥ —8x+16
X4+ x—20 3x+9
1 3% 4+ 5x — 2 . 6x +x—1
x2+3x+2 ¥ —3x—4
3 £+3x—10 2xX'—x—-3  8x+20
X +6x+5 2 +x—6  6x+15
” 2x+7 3x—2
¥Y—2x—3 X +6x+5
x+1 x+1
15 ——
x—4 X —7x+12
2Xx 3
16 3 -
x —1 X +5x+4
2r 1 1
17 ——; —
r—s r+s r—s
" n—7 9n + 54
n”—2n-35 " 10n+50
9 10X° —20x  16x° + 80x°
40x° — 80x° 6x + 30
1_2 1
X x+1 x—1
20 1 21 x+1+ 4
x 3 x—1

62gll &ylgi JLuis|

1 5 o IS0 Bomendll DY) 5, Sl

588550 ol b 1 Ll gl Jladl 1

2 2
X—x—6 X +6x+8
a) 53— b) S——
X +3x+2 X +2x-3
x"—6x+8 X' +3x—4
) 5 d 5——
X —x-=2 X +x-2

T s Sy el Bl s 20 anls J b O3S 2
1280 ol b aame 5 LS sl

6 3
a) — b) —
) 7 ) ™
2 3
©) — d) =
2w+ 8 6 PR
e X [RVINURS Lol 3
A e L
a) 4 b) 2
w+2 3(w+2)
4w+ 4) 2
. D i3
x—3 x—3 I
g - BV s .ja.w;‘ 4
s oy S B e o
a) L b) 3
6x X
1
- d) —
©) 3x ) 3x°
g —5 ¢ \-MQJJ" 5 L.wj 5
" 6cd | 8d?? 258 B
2) 5+c¢ 20d + ¢
6cd + 8d’ 24cd’
5d + 3¢ 20d + 3¢
24cd’ 24cd’

116




algall Llylisall e Cuyai

A s ) 3,80 Cale JU1 S8 2] 28
3a cloll 558 [ 1 & ool Jlazadi

H L]
H []
X—x-2
x+1 m
a) x—2 b) (x+2)(x —2)°
c) x+2 d) (x+2)(x-2)
142 L
:‘;Jb 7 )‘Mé)ﬂh&\ 27
T
a) b+ 2a b) b+ 2a
ab+ 4 a(b+4)
¢) ab + 2a d) ab+ 2
a(b+4) a(b+4)
_ 5 X . s
iﬁx_2=§1é5>w‘u))b>49 28
931;- (b .L\)J; (a
Dl J e dagY (@ J B (c

aol i eley 3Rl 26 Sl Joludl G ey 28

Zele 39 {2l Joladl & ae oy e B ed3ked

OMalall iy Bl (1S ) s Sl sy b
e J el i L]

117

daogll &ylgi JLis|

3530 sl S XAV Y it s Al 2

5x —15
o cm
-
2
T3 cm
@ < s e
1 L)) s A1 28
T em Zem .
N x AVL sl
P By bl B
cm
3
2x+8 . EETIN AT 7 .
/ 9);\:@&\ ‘/Mjh.»w = oS iyl 24
= 2 3.
A (x+4) (X +2x—8)Tcm’ a
XAV Bl ELs1 3l

Lo sl) et s IS0 o Bl ST R0 28
e Bl S35 aload) SNl 2235 Eomly
bl Gl bl b o] ;.e;.%;u\e}sm
b AN SN 5 b o

.é))«&




Clloialig 2Laayl
Statistics and Probability

0ol amal Lo
¢6aagll

a1 Sl g g0 s 28 gazes bl ol dn 208
FRER T e
Jloril 5 clelilos ‘;:JUL:.:J\V.:.E.:J:J_':.“‘{M\ KPS

L ¢lgie 225> Ol lunul téjs O LI P

i 5 o ) 35 e Sel g
i sl Lol SV s

N

:612gJl 02D d\.ﬂ oloi i il ) L:ub.u RIPALY) loj

o 2 3 -
Np A5 83 e UL co 2l e Sl
iyl S5 gl b Ledath
Wl ol &) S5 sl LI las

oMl 38 i e 5 o olln 5
okl ol 4, S

330 S &3S joll 20 70 sl Slan]

Sl ol &) S5 J gl b DU Clas

B Il oL ks
Syl 5 008 JISaT Jlaminls Jlaz= V1 3lmy)

s N L (D3l gl ¢ 8 s oV Lzl Sy




£9iro laiuaig lasuaiig (il o
6aagJl

el dhulass y ol VI fpn 25 o bl jar ggpinall 8483

:egpirall paii Glghs

3 (Y1 o Y1 sy S0 o ) L 240 ) AT
Oliss el 0555 AN 1 Lo s il 1 42301 1 516 0B s
N T ol G5 155 13)

S e IS0 Al s sotad Ol sl T s Syl e 31 20T 2

Y 5 S Epe ST Al s s Tl s Goslnedl SV 2T 3

2
£

Ikl &l S (6 é)‘)ﬁ Jadr UYL S e j.i} Al g;lg.s sde bl ;:E;\ 4
2 LBt 1 sl Jlomialy SN S0 e S0 Ll B 3tad J1 gl et o 1536 5 N
e S0 301 L YL S5 061 28 L s el

},‘2

z £ = P z . . ) ‘ " /:

“E)UL“J‘.. P 2 9 ‘—}. =S| (:jéég)‘ ,S“, Cj 1}: , @L.‘J\bla;d\&séu.@_?u)\ g'.’.‘JJJ‘ 9'33)‘ <l ;"I) . S‘u,o}&% }:. ' @
w s

:)ég}g‘:ggé)w‘ PRB RO HWPRPAC NI 1 VECHA W[ P H W ARE]

&@\wgﬁgg&@;u;ﬁywm&pwgﬁowgﬁ 8

r’ a oda Blr Doy /PN s ) ST 25 ootV oo e

 J5lasdl
:;_;.il.’l’.iJIJbJ.c
./@N\mq@@lu};gﬂ\éw@;&@m;@

2

.‘:@Jm@;uf),/d;ﬁc@@bgu@w\yﬁ .

2
| o

119




Measures of Variation

- 1 2 y
Al S5 g b deb (5 25 683 a0 SULS Golnadl 115 i Sy
ool Sl Cplaodl s 1 5a IS 5 UL oo T Do

UL s o5 plomedl 1Y L

=
@

L1083 5 5 155,00 W0 Al sl Ol sTae ShL g

3,3,2,4,3,4,2,6,3,6

f >
. I

\ 8l oY1 38,0 0 el Ol ssTaae s Al (1
— § el L3 A1 Lol ST Gy lned! Smsi¥1 2 (2
3 el Y1 B

(¢ jlall Gljaillg (Jalill

edn Sy s ato Ly UL 285 e oo ) Jamind 28l Sl O B Cils
300h 033 e ety e sbiidl s Do IS (S5 - I kel sl el
- £ 2 /4ﬁ & - ’2 s 2 . ’ -

o3 e J b 2l B 28T g T i S 510 gm0 o Y b1 o
Sl NG ULl
X =645 ! Lo s« UL Se e pams L Lo

58, 88, 40, 60, 72, 66, 80, 48
Lebaes e UL (5 sl 5 (U0) Sl il sl X — X il Jame
Bxmall 08 Jlarianly Jploodl Ll 5 o 3300l UL 128 Gl O (Bl 5. Sl

LS LS

JujJl

oujall 6)88

Glallnoll

gyl @luo

j3aii
PP P P
LESE IV PRI W e
34 Gn ) i Gl
I g e G A
/ SRS [P P

il &)
. o & 2 % 9
e S e G
aalaall fol UL

120




40 50 60 & 70 80 90
VEN
«— 3
-6 ———»
16 16 >
< 24 -
< —24 »

(b lan )
s S 1 B 3l 1 3 2220 Bl Y e
—24+ 16+ —6+—4+2+8+16+24=0

‘. 2
e Sy Y sy 13 55Uy Sl gl s o Bl VI g O LY

e Sl O o e ULy & gomen (5T 3 ey L]y e o UL s
Lu(:.xbf\!;L_.»JL@.}:_wj&ogb\qu

o8 S s

@jw&\ruyjcubu‘
_ G, N

gy O Hels L el D1 V1 sn S 23l SN 5 41 e Ly

5o 55k ¥ Sl Llans 5 e bl VT ol 2

Edasde e leg s fa o (0l oVl Slad 2 ool ol Ol Je

“ ° . - w a ° w -
Mees .07 50 JL L) 35 5 (variance) Spledl s ot jemlie e ;.@_i o>

t SV el e el Ll e gazes pls Sl Sad

o (=24)" + (=16)" + (=6)" + (—4)" + 2" + 8" + 16" + 24
B 8

o slonad) G ¥l id UL G 35T e gty copletld S 3yl i

=223

.(standard deviation)

‘@Lﬁ}l &“339“ ‘j?‘"j L@'ﬁ"‘”f “:)L’L.‘.'J‘ c:‘*" gfxlj‘L‘;—“‘ ‘uﬂ)v\-” o J
- é s i< . -

s R o 5o )6 ol

oy J 50

o jlsall GljaiVlg (Jaluill 2

-

% oo L

}'
e

E‘

1390 Bl ot Elod) Lo g5 72 a3t (UL o B pamen Sl
2 Z(X—N)z
0 =——""

n

bl G A0 5 3 UL B pamead g slomall G311 8455

121

oleil
5ol ol 5 BN
a5 e salt]l
Cor go 555 Lol
L )l Fe 58T ESIS 13
e 585 ¢ Sl

G ol SIS 13
ool Lo

dual) jgo)

:f}sjafgujg\:éj_xﬂ
M}h) c\.qeaa_u
Sl e IVl
0" o AT lasd!
X ‘Eﬁﬁw 15
She VA Jan

u.iL.ﬂl

draly) jgo)
S0 e M Jam
gl e BV
N 0436 s
LIV Jawd 0
S o e
o8 el el sl
8 bl Lglaes

2
Loz 1152 5 €3 juates




éu.aJlao:wri'oJ

G AL 455V 30e Sl 315 b

18, 22, 21, 25, 24

Y e 3 235yl s Sl AT (1
dneadl 356 W Sl Tow 51 AT 1 Gighaall

= ool o i

_ 18+422+21425+24
- 5

=22 B 5 ¢ sl

x | x—p | (x=p)? Js:gtfu\wwwj»w\ :2 Gghall
18 _4 16 SNBSSl ol e o
22 0 0 G A ol b ol
21 | -1 1 /
25 3 9 G L] E12 5 A il 5%l 3Bgman
24 2 4 ol
gl 30 . S (e’ e
. :
=%= 6 S5 ¢yl

63 eaVlods 5 daldl e Yl sal Fuld) (3|

AV eda 3 Al 321 3 (g lomed! Sl oYl i?i 2

=
@

G:\/€z2.45

u;L.J\ OL_B e Ls.:LA?-\
4S J_AJ.“; 4_..” ’

3% S5 s

LJ&JJ&J}
= > (x—%)
- n—1

Jo (ol Us s
e L e
e Jo LT ol
O i by LU Ssla|
Sl S5 Ll
Ssd—o — 83,1 4
Gl b1 o sl

;§JL-£ (x — ) }@vr-ﬁ



\&

103, 115, 124,125,171, 165,170

e NN 5 8 el 515208 el AT (a

e IS 3 8 5l (6 315 38 Gl Sl Y1 AT (B

Lo ) o Ll Sl Sl ) 035 s el sl (5 41 B S5

:;;A 3&:..,4” ghj cigal.wz-.”

'

15,14, 18, 6,12, 4,7, 8, 8 3531 bl 2o lonall G oVl s bl S
LY ol dasd) 33T el sl¥

Sgleol o 1 3T 21 Gghaal

p= Clod Lo ) i

n
92 b
:15+14+18+6+12+4+7+8+8:_ L. ."U‘u@,}*ﬂe
9 9 -
4 P 3 e 7 2 »
x x dalie JS s b CloTY suor sl 22 Gghaall
15 225
s ta P e % s .
14 196 b B ] <15 5 A1 2 5 el 13 Gghaal
18 324
sz ) 5
6 36 o= - bl 511 dxall
n .
12 144
4 16 1118 (92)? ,
ZT_(?) 2x2:1118,ﬂ=%g@}&:{
7 49
8 64 B
~19.73 Gl Y Jlorzaly
8 64 .
fsomall | 1118

s ,q,a "%éjfﬁléyéﬁbéw%jebgi&ﬂl
gl T ol

J

@

Sloii

& chladl foed
b i S35 I
=5 e Ll

.c:>bﬁ

z

@

’I ui

~ @, 2
S SN
j_“.é’i.x_c ;l_“od\
Somy) L2 10 o
;gﬂd\guuawp¢ﬂgd

sagy|




€\

g

1y
-

o=4.44

10 bl s 1 3l 38 G pbmed) Gms¥I S Loy |

1,4,5,7,6, 14, 11 :59) UL &5, Laadl G121 g Sl ds
4

dg)lSi Jglaa wné dabid Glilyl ¢jlsall Gljailllg Jabill

:J'.’.L'ﬂ‘ j"T :-0-35 ;idiw :}yb ég‘)\).{: Jﬂu\:- QLMZ.«:L; 4;_;_),_;; &;JLJL:J /“]~.- LZ)L«: 2 °6] .
S5 Tl s et UL G mall Sl iV

dy)ljSi Jglaa na dabia dlilul erjlisall Gljaillg Gabiill ¢ ilual ppse
EIS13] e o gl 70 a3 bl Fpn i parn s Bl S
(o) ol a2l S5 Sl B f o i) S5 by B
V) el
o= M o o = M 2
2. f St

bt om0 50 58 L B pamend 5 slonall Sl iV 05

i,st.».aJlao:eri'oJ

e goomed b I glandll 54 JUI Jptoal 322 1L
~ s 1 I3 %. - °

UL adgd g5 lndl Sl s Y1

7(x)ng.a.H§.u 1|2 /31| 4|51 6

(f) 31,5 2 | 12 | 45 [114| 41 | 16

JSasi

e ) S (Sl
S T
rall Jlanialy &)1,
5V

3 _2(xxf)
o Sh

NS oladaef

sl



8 5aagJl

e 2 P - & z z ’: 1
L;?\“?;J\ ;51"‘ L@.ﬁjbf« AUaad) sVl S [KVNC= Y)J}- é;;;\ cu.iw| 9[};1}1 H

x f xxf ¥ O xf

1 2 2 1 2

2 12 24 4 48

3 45 135 9 405

4 114 456 16 1824

5 41 205 25 1025

6 16 96 36 576
g ol 230 918 91 3880

= do(xxf) _ 918 e e B 3 ol

i 230
2
o = >(x % [) _FLZ ;dwi':;w\i', I
>f -
3880 918 \2
= — |— > A4
230 (230) Al

=0.93905 fnlodl IV Jlarzisly

0B ¢ bl Eony A1 3l 3 5 plemod) SV O Ly
o~ 0.969

H 0w & £ Fe w f
& el Gl S Fe e garmad ol 5515355 Y1500 W J sl 2008 ile
UL sdg) o badl 51 2l Sl Sl L 28le B e

olsYissesYile 1 2 3 45
(f) 3, 2 4 8

125

@

Sleii

AN IR
=3 Sl
Son) J235 11 s
el Jloazaly bl
45V

0_2 E(xz xf) NZ

> f



Glilll Jygai

o o GSTED ol iles Ses 3» (data transformation) ULy s
bl s el il 6 e poms e g ) Ly e 3
Golredl SVl gl o ;ﬁjs%; oLl L).:yﬁjﬁ SVl u_wmﬂ
NCIHWY

Iy

Glilyll Jagai

:Glelpolll

120 Ca ol il ol yletl S 26 5 S L L 3
12,17,11,9, 16

A S G bmall STy Sl o 12T (1

Sl B a5 2%l ) oldhe 3 Bl 205111 (2
- ol S Al oledad G5 slnadl Gl i1

S aade J5 Oy 0 | edandl St VI oo 2SI (3
- Joged) Somy Bl o) 5 slnndl 1oV Epld! Jams 1 G (2 5001

:3iLiill Jiai

Sy s STy g 8 5 smodl iV 2ol oo 12 5,61 (1
§ sl 13l .o ledle 3 BLL Lk pous
<y . . 2

Sy s SN g 8 G slomedl Slmi¥ 15 ool o 12 0,61 (2

faad 3l .2 50l 3 g s Ly

sl B 1 3 ST I S Bode 13 50l BLSJ O Bl s o Gzl
SR o ULl ool I ST BLEY T 6n OY 65 nedl 1oV 3 F8

2225 3 0 25 ST e U 2 o) 3 Sl LS (el ] i 3) 4008
.Ul

126




127

8 5aagJl

€©\

o Gl a1 )3 2001 LS| 56 Aol bl o 1 O LS e

E’
[ J [ J [ J [ J [ J - }
Gttt (.&ﬂ\ywwuw>
8 9 0 11 12 13 14 15 16 17 18 19 20 -
[ ] ( J [ ] [ ] [ J B R
e R - R EENRICY
8 9 0 11 12 13 14 15 16 17 18 19 20

S ol o e J5 3 31082 500 L e UL i
LI Bl el b ek LS ol o 58

jyg,éj‘iwz)gfﬁéJW|

Qf;@w‘jﬁw\;ij‘f,.bgﬁggusiwqﬁw&_w;\&éuwiéms

o sonodl Gl VI ] adly Sl 1S 5 €2 500

[ ] [ ] [ ] [ ) ] = B
-+—tttttttt> (J}ﬂ‘&dﬁn&ﬁ‘ub%>
8 9 10 11 12 13 14 15 16 17 18 19 20 -
? | | | ? | ? | | | | | | | ? | ? L@"f‘*" NPSPRIA[ é)b)’\:«
< T T T T T T T T T T T T T T T —>»> : e )
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 2 9-1&5‘ %;9
alilyl Jagai

sae By @&y = ax + b BN Jlomioaly SULS Fyo e goren g i
125 ¢ o sl Gy Baliall Y g ¢ o gl 8 Balinadl X 5 eOlii

B Gl o, Jo el Imy SUL Sl Jas 5] &S

el 15 UL ot B i, S oy = ap + b
BN Jlaruly ays}iﬂ‘:@guw Golmadl Gl ou VI o) S o

Jel J5 S Sl Sl N1 0, &m0, = a0,




S 5 lnadl 1V 2ol o 1Y Bl U oo o]
bl el Y S (ommaal] 2 (21 S13) 51520

§L;;J|@.o:4dtioJ

(o gomedl) (553 Jolio 3, > B ps Lo 5 13 5k
LS L) J2 5 A astedl SIS 5 cdiloss 331505

332.5, 335.3, 336.2, 337.5, 340.3
T 3 X o il ol ol 3y goed y = 10X — 3300 : 55\ Sl s Jor
Z&j’nﬂ‘:\aﬁjﬂ‘iauay‘g ‘J.uzﬂ‘yéjfd‘
O PO Py Y O D P B VPN [ TP PR WP SN TR PR I |
eyl G 5,51 ol ol DT 1 Gighaall
1 VIS s G ) ol Sl s 5o y=105-3300 1531 foxes

25,53, 62,75, 103

el dn gl ol ) Gl L J-f 12 Gghall

b= 2y 2ol a1 i

25+ 53+62+75+ 103
= ST =636 Sl ol

63.6 1 38 s sl Jins 3,1l ol Dol o 1 c33)

y y Syl el o 5 nedl Gl i1 A3 gl
25 | 625

el

53 | 2809 . A

62 | 3844 B b 55l o alin B8 14 3 LoV s 20

75 | 9625 1 okmadl G
103 | 10609
fsamdl | 23512

»

Gogloo
L sl Mo lidl & e s
JESC S IR 1A
AL B U 2

£l

jéai
W JS 5 s
slaadl
§y = 10x — 3300
5 i o
AR B

-]

128




2
- >y - 5 somed) G 581 el
- “
:\/ 23212 — (63.6)° Sy’ = 23512, 1, = 63.6, 1= 5 o pas
~ 25.64 Sl B3 o,

25.64 32 s sl Gy 551 ol ol ) s slonedl S i1 (53]

Bl o 2y s gl 13 81 el oy G slmall S iVl Splosell o 1 2l 2
@ult,mqe

s B3 2l B

p,=ap +b ool Lo M1 o3 o
63.6 = 10p, — 3300 jt,=63.6,a=10,b = —3300 2 s
3363.6 = 10u, PN Lfejla 13300 g
336.36 = 11, 10 e Dolaall i b Gy

336.36 3 s sl 1 5, el ol pd Ll o 31 (30

:Ji,,gﬁ|j.,sf§,w‘i;1,>m .

o,=lalo, Golonadl SV 5o s
25.64 = |10|o, 0,=25.64,a =10 a4
2.564 = 0, 10 e dslaodl b b don

G5 2.564 58 gl 13550 ol ol pd (55 lnadl Sl i1 (53]

129

JSaii
32 G slaadl 5ol
el s 1 S



Sl o Bhlisen 3blin 7 5 (o gl d) 31 el Slom 3 B30 18,1 = Sl
:¢9|faugy&ju, Y1l B Sle

32.1,31.7, 31.2, 31.5, 31.9, 32.2, 32.7
I35 o o X G ) ol Sr 3 s goed = 10x — 300 5| 2 Loni
el Sy 31 B 3 s gt

o S 551 ol ol 50 G ylnedl G115 bl s 1 2T (@

ul»:uf&}iﬁﬂ\J_g§,\,>J\gt?,ufg,wu\,avuéw\;_@\w (b
Ll g, b el

J

ek 55 dy UL Gy e goomad (g lomall 1oVl Zploond) Lo 01 S| L 2 Sl
dﬂ\gsw\gsﬂu_a@ils&fdtgguwj‘g_p’kuu\ B s oﬁfj_a

5Ll o 1 5 JU )
ol o d'-w\oj

z z z 5 o . s
b AS e L5148 4135 25 i - SO tis
sp,,@b.,:npig,_euﬂfj_»ou;mgu

Jlomialy a5l sdin de -0 ET32 = &km/h

q\Sb‘ J.ayJ|J..BAPJ.MJ‘x‘9¢J.4}>=J|M49J.MJ‘yMcy x-10: UM‘
.qatgt_ums,\,?u Sly=—5, 3y = 2803

el 3 o5l e L Bl g (1

eyl G ol 3 e d Zleod) Taw 1 2T 1 Giglaall

y =2t e e i s
Yy n =
:;_;’:_o,z Zy:—5,n:259@),;{

130




e 3 ol 501 e o Sl Lo 1 2T 2 gt

p,=ap +b Coboond) Lo 1 e g i
-02=p —10 ,uy:—O.Z,azl,b:—IOgé.iﬁ

9.8 38 ool 5 Slrl 5l e o Sl s 1 3]

el Jeb 3l B ed U slnad! Sl iV (2

oo Jns Sl 51 e G plnadl Gl oY1 T 11 gl

2
0,=\| =L —p S olenodl 130 At Bl
2
\/ﬂ_( 0.2)° Sy = 2803, b, = —0.2 L
~ 10.6 fslol AV Jlamzaly

el i w50 e ud & ylaedl Gl i) DxT 2 Bghaall

Lls \@JL«JJJ?JMY‘L& 106}AJJ}>J‘J_JULJL~.UL§)LM.H&J‘J_>UY‘
slall BLiY1 B8 Y Lia s (—10)

Jlorialy JoSH s E335 25 (kg 5om s sl G0 LS 40 o8 E 251005
Y ISL.J_UxJ!J,Si_l:ﬁixJ cbpjaﬂvl_suil.:ﬂyi_ﬂ:- Y =x-60 L3N
b LSS b Sy = —814, 37y = 22125

Je 3 st sl JoS0 L. (a

st 13 sbedl LT o0 G5 lnadl ST (B
. . i J

131

S
S )i B3|
Ooe RIRE
Lenis S5

»

dogloo
sl a] R
AU [P gL VU
s e 3320 2L
Sl 5,55 J] 175 I
Jand Aol
e de i)




; Cbsiga.,.,gmdug.».u\6»13»uﬁ45»§,bw|ftﬂ\éx%jgug:jLaJ

18, 20,11, 13, 5,12, 14

| E\,;y\ EERAN Ct;w sde s 2T @)

| Cb;w EERAN iw‘ st Golaadl SV 2T @)

A Y1 3e B8 5 ddlize ol 305 G romtll (5595 01338 5o 3 3,1 0585
1Al LS el sall o 5 5yl Ll

61, 54, 44,57, 38
Bl el sl 3 SlaaYisee L6 21 @)

el o pall 3 Y1 3000 5 loned) S Y N )

1 5 U il 35 gams IS0 g lomall 51 V1 Gl B

@ 27,43,29,34,53,37,19, 58 O 12,15,18,16,7,9,14

Usle 35 _3 JUbYI 3as Y1 Jpoedl 225 2 UL

JubYi3.e 0 1 2 3 4 5

ML 3ue 6 12 9 4 3 1

oMl e b JUbYsae S 2T @)

oMl e b JUbY saad G slnedl Sl V1 2T (@)

132




~ _ 8 " 5
il b Gusball o sde Ji8 GV J ol s IS

(kg)iks) 50 55 60 65 70 75

sl Sue 3 10 18 22 17 10

beall e S L 3T (@)
gl ods 155U G el Sl >N 2T (D)
U SIS 5 ottty i ) Gn e 7 J1 bl 5 Runtigh E25 10

o ~ =

JL:LQS\.@.ch.Lade\

53.6, 52.7, 55.4, 55.4, 57.2, 59.9, 62.6
P B 5 & T 1 @y
\ J?%J“Jj-bx%"‘QWU‘jb‘s}iﬂ y=10x—500:4.9)h.3‘;}.l.«&:_.~|‘...

B s
el s gl sb ys ¢ Ju g2

o5l Dy Sl 1LY G lnall S V15 Lol Lt 21 (@

Sl g el e 2Ly ol I3 S BN &bl Sl iV Zleodl T 1 32T (D)

Jlamimaly Sl sn o8 E335 55y ol ot M gt e b (KB o) dmy Bt 97 o a2 sl
30 Sy =314, 31 = 1623 515 13] . Ly el 15 Qs x5 ¢y youdl Sy ey Eom oy = 2= 5 1B

£, 5
oL e

-

e 13 cslimd) 5 Sl 2o 1 (D)

.Qifatjggug\Qﬁé)w\&\ﬁy\j&u\ (14)

26 >0x° = 1400000 :515 5 ¢ > = 6400 : 51 5 1t = 40 1515 13 eisloar] bl & sames 5 (B
UL sl & ladl Gl o

133




S 1T Bt it 318 5 com 3 5y JU - 8 T Ji T S5
4,-2,3,3,—1,k —5,2: 5l LS ol Lhauy 1o

.kg4mig3?1ﬂ)

s ol Ut JIBY G slaadl Sl Sl 2T (D)

ool Bl s, N L 2T D)

Wlell psaill diljlgo [

w ° w/: of £ w . “ - 5;—
G kel O 5N 5oy 055 5ye ) 35 ?br\dl}p\éJW‘g‘fﬁ\i@Oxw\O?@Ldﬂ\é\ SO 19 )

4
P
o
z

100000000

~1 0000
o1+ eeee
wtee
~1 o000
-+ eeee
o1 eee
NN X

—~~
Qo
~—

(b)
Sl 30 (3x—1) = 53, 1 = 10 1005 5] edslian] Slls s sares 3 11 @D
AL 150 UL e el el SV D, 5T 50 o 15,5 @D
ol e SN E ) ol B B ) B oS0 ) p L S D)

O 5 Zalll Fo gl Al oIl 3 5l ) Caw g e oy 1 bLadi Sue A1 .34, 54, 24, 37, 39, 42

SIUVEREY SN G sbnadt Sl oVl

134




o 9 > X :JI
Calid)l Cula auylpsil Jglal o

Frequency Tables with Class Intervals 2

.J,LJ\éjmewg\sﬁjlﬁjj\&gqug\@g ouyall 6)88

Al ol &) SN sl &35 ol e ) el 05

PEEEM BERVIEHER S ) el JL b b peyll dlluo
.%;\Cuﬁg%ygwwyww

83 114 84 90 103
77 92 108 124 185
89 74 176 61 162
49 63 79 91 65

sl i slote Sl (55 (1,55 i b b Gl (1

UL 5 5 o ) S s el (2

dlnio Glily Jrioil Jghll &iglutia Glia s drylj<i Jga 2Lihi ‘
= = - - - = = js':j'l
a5, % . . . . 1 LRI BY- R I
cM@f@f}M\&;Mlgbglwwgf@\o\u{L..uuAlu &Af L S
3 Bl dlanal sl UL 5 e Jawnnd coledl) S &1 Sl Il OF 26 TAN s Sl
£t Cas 1l 591518 Lo A1 U300 38 J5 S Eomyels MBI il
i L W 5 0 Sad s ¢ il
.MQUQMQJE!g}LMQQEA\:Q)\JQYJ&- -EEJJ‘:;-"Z—?')J/,] 2
Buall Go:1 o @) e i
s soise s . . 1: .§)\J,>J|3>,-)>jcﬁ:_§.5\j
JdM‘(WJU T 1G58 Hedt L bidol,
{35 ,ke 24 )

102 126 216 104 66 93 129 186
54 73 194 138 98 77 145 90
238 55 87 165 181 94 110 176

v y/:
.J}H!éjwb;;l:édsfsjlﬂgj.\q-ggbw‘;ﬁ;l 1

£ a¥

L@ﬁw;bcubu\@wﬂ\)b‘ 1ogb_1ll

238 G L dad ST 54 a UL 333 Jal |

135




L33 Jgraadl LLI o j.‘,.w fsla s Jlsf 2 Gghall |
Il 3 et 8 5 )L Joo el e Jk s o gl 5 31 ol s
S sl 3 S ledl) e onil] bzl Jarial 208 cilame UL O Lo

() s s lad G il Sn)

(min) s 3l

Syl 35Sl

40 <1< 80

80 <1< 120

120 < 1 < 160

160 < 1 < 200

200 < 1< 240

R N . oot~ =2 w7 us 2o [T
gt,.:S\{,.,c@wqﬂ\gbwbx«&«%QL}SJ;}L&J&Q\)QLCM:Bog.bnll

plaif
e a5
4 e 5Ll ol
Wae 4y Y ol
T ALY B
al) V1 31 5 45 O
B e ol o !
51 Ly WLy sl
e SV &l § o
RO M{pp 2 JEY
il Sl s
Lol g 5, V1 4l

S B 5
(D) 1 Sy ld G ) o3
(min) . ) Syl 1S
40 < t < 80 I 5 e
V]
80 < £ < 120 JHE 1] 8 »
120 < £ < 160 11 4 {32301 S 40 30 1
160 < t < 200 s 5 - S A0 <1< 80
200 < 1 < 240 I 2 Gt 80 30l 3y ¥

“ i M %
UL s 5 Gho o) (61 S gl Jansa] 12
z z g ooy ’:
200, 225580 s £ 512 G 6 oLl tins O 1SN J gl o TV
5T 51305 2 o 2y Lk S e 3T cdiss
P kS o A T ol 26 S8 a2 Jis Ll 5B
53 67 72 55 40 86 75 50 57

64 68 73 82 79 48 53 60 65
67 61 56 45 63 70 69 75 70

ol B le b 53 (551,55 Jser o L 15 (@
DU a5 5 o S sl Jorzd (b
- J

\\’.‘.

22l o

136




8 5aagJl

dlnaia Glily Juiail Jghll digluia Glia (s ¢njlSi Jgas 2Ll

“ e 2 G, 2 s @ jg.ﬂ:l'l
L3 o s o s il Dsiadl UL acenetd Lo Tamud ol OF Bl il , .
#leled 4 UL e L] Jomi o ezl SUL

Womiadl Dsall LI o) Jamd il S LS Jalaandt Oy ol 23 Te L o p s
sl SY15 G180 gy o5 AN UL 500 38 IS ol Eoms el B anlanllls saefn U ELE
Alaie Uy Jted & slace ol 13 G S5 Y pur £ Cas O P
. )/l};jﬁy‘e.)&j

6Ll Go:2 JUo j)
1 g 18 b il olasiall suto] 5o 85l sl B Shle 3 Eless

23 45 31 37 63 54 36 60 49

50 32 45 40 38 37 41 53 57

o y/:
Il & glso S 63 (5,1 S5 b b L (il (1
L dod 55T UL s G 130T nGighall
63 1 a Led dod 5T523 1 8 SULI b Gad i

z
-

B3l UL s s 15 Sl 2 Bighaall
Il 3 gle ol 5 L] Jio elbl Loty o sl S (55 ol Sl

Y ol 5 LS L el 3 laie UL ST Ly

w

PBai
S b Jse
5l oS S 2Lyl 31,8 o ecoteall alaic
20 — 29 okl Gy ol o
u};\j‘ f\iﬁ\ u@,‘lﬁ )7&«3
G fus 29 sunt e
40 - 49 30 sutall e &30

Sl gl b 8l sl 3us

30-39

50-59

60 — 69

137




f G - . “ 5%{;‘).‘ ws S T us B . e . E
ST 65 oo A b1 B Jrad Coon 88 IS Jlih Ao il L] ] 3 Gghaall

DS 3 pee $oLaYI e
Sl o] B 8,bed)) sl Sae
(s S0l 3 Sl
20 — 29 | 1

Mt | 6

40-49 M 5
4

2

Syl

30-39

50 — 59 111
60 — 69 Il

% < 5 %
.QJUL;Q‘@j_,SWJJ‘:;J\JSﬂ|JJJaJ|MI 2

59 J130 5 515 Lo i £l 3lel 0 oL1 £ 51 1S3 J bl 5 i
.buy\¢L;TZ,A80%L;;3€;,}>|}J\D;\?;C\;5
T VCK VAP PACIIL WS NSO [ AP I PN (UK [T
:Li,izz%;éaﬂlfuw‘
41 24 13 14 15 16 30 17 56 18 19
24 22 12 20 27 17 34 10 18 72 16

Jskall iy slece 15 (53 (51,55 s 3 UL 2l (a

UL 55 oo ) 1 S Tl Jarial (b

alia Gl3 lysi Jglaa wno dakid Glilyl &yjSpall dcjill gugléo j1aai
J1grally e 1y e Sl T 1 s 350 31 e Slong) Bl Sl
Lo 2280 b el Y el Sl Ll S T sl 3 o o Js 53 il L
55l 361 s o s Splond) T ) o S ) eflonid 0 200 cobLl
%Zigﬂug&(ﬂmjm&ng\si\yu@@gg@\@&glwx
() S e asdll Canatio (655 L

J

Il

dogloo
N\

‘W =¥ plalalf et 2,
Jordanian Food Bank
eV el ey Sy
3,3 g gll e oLadl
SN el 55 G b e
Lol Gugs bl
gldadl G Al Il
oAV ol el
S adlaly olulalls
‘ZJ’:“’)J"‘JU 4,2.5)!

138



8 5aagJl

alia Al3 &ylysi gglaa {sawlwi fgado
ol e 15 1 S5 Tl daid UL Sl ol ) o
SR [FPA aiosi

2 x[) ,
M—E—f PR HERPSRUREE

5
e oo 3 SN e
) 7S e ix Giliar] Lnnirs S

a5 JS0 et ) s ool sy 52
SV E1 38 0 Jafecles ool 1 5 Tl b i LI Il el e o 2
151,55
1,85 AN 350138 0 Sl e ol 1 85 b b b by Sy i) o
s 3T iy 551 50815 S5 030 5 Eas1

n+1
2

S oo 1 E

(T)3,) pdl Sl 55 iéwla-o:sdtioﬁ’j)
O 35l ol Sl s | 51 Sl oY G55 slomall J ol 2
ETREE| -
14<T<16 12 10 ghons Uadlos b (s B 5 O 1
16 < T<18
18<T<20 .g,‘,,mgt?,u;w‘iy,nj’*f 1

%/: z {
6 5155 DLl 351 o lagd (il ¢ amall gl ) 000 508 BLSL Y s £ ]
:g%{\ﬂ\éﬁgwlf\ﬁq’egbbﬁl

CO&lpdl Sy | f x fxx
3
7

10<T<12 11 33
12<T< 14 13 91
14<T<16 12 15 180
16<T<18 5 17 85

18<T< 20 3 19 57
’C,‘,MJ. f 30 446

139




2(xx[)

= = ol o o)l D
< = &
h=""%7 “
446
= — 2 AU
20 BT
~ 14.9 feaslol AV Jlamzials

G5 14.9°C o 5,) sl o) Sulesd! o 153

4
8 2uE
|

3 ol s Jl g 5
sl 3 UL ) g g s 51,5 NI A2 58 50 s ol e sty
o gl 5 Bl 12 m, S5 el L 14 < 1 < 16202 5T B YT o]

G5 2l o 35 o

2

G 15 505 sl ol s e o33)

b
2.5
|

351 s oy 51 3

5
" ‘”\? 8 1 2 ../: %o .
2 (°(; v2 " S 2 51 Sl 2\,.1:5\ Jyd—z il naghall

10<T<12 |3 3 yo A3LSL (eS1 A
12<T<14 |34+7=10 @L"S;&fj‘g‘ < 2 o5

14<T<16 |3+7+12=22 gsleall sl gml_.mu;is;:up
16<T<18 [3+7+124+5=27 Mo ey G
18<T<20|3+7+12+5+3=30 saal_sol i3, Ol

2.8z 3 s . 5
o 45,501 :2 aghaall Sl lig n
5 .;;)l_;l:.:j‘é_“f)w
gmuugguw

B . v 2 5 5 5%, ..* 5 .
oLl @M}L@g}c@dﬂt i)l 301 :3 Gghall Ry 6 e glas 2
’ 25 ) asl) A
éﬂ)&pinm\@

15.5 (5 sl 51 £yo 55T 2pa1 3 5185 S5 50 2l o) Zpost 1 51 1 | o st
T ) PCER e

n+1_ 30+1

2 2

V14 = 1< 16:20 il Sl Ly 3¢ 15.5 5o Jau 1 85, 01 ey

U, &8l odn 35 50 58 T ) ;U s s

515 5551 ol ol s T 03]

140




8 5aagJl

¥
(m) o\ Js ., s ves
JK b 5 Hslomadl Jgdanll oy 1ol ol

+ s
(g) <3 3 S 9
300<m <400 4 el g o A Jake bl ao S oS
<1 ] 1 e 2
400<m<500 7 S g S o
500 < m < 600 6 Z =
600<m<700 3

LSS 1 g 3361 (b

< I -
J:S.H .b:m}j.).g\ (C

£ o - 4 1 & . ’i &
el el 31551 o i gazma dIgbl Gl Lo 1G5l

11.4 6.3 9.8 13.2 8.5 163 5.4 7.9 10.2 11.5 8.6 7.0

8.7 12.1 9.9 8.7 10.7 85 11.2 14.8 17.2 12.6 10.4 8.7
" v 2

skl & slte S8 (65 1SS Ui S UL BT @)
. a 1 1 7

ULl w5 G ) o S sl fonel @)

el Ll LS’ o¥Lae 5 ol 3 b Lo 5 1 3L

‘! », 18 o)) 1 Uied) 23l

495 511 483 502 500 496 532 498 496
499 503 521 487 518 526 508 514 503

ol sl 15 (65 Gl S5 s S L (T @)

UL 5 5 o S s feni] (@)

141




Lidined) a1 St sl u&b«“ Sles d’b Lo S 4...1: ul.:L.o

(f)”.j} M= ol

44 64 41 53 58 45 95 54 62 51

50 47 58 37 49 52 43 47 52 49

52 58 53 50 47 44 56 62 51 58

@

2 g 2
.L/ijiléjmgwé':@)\ﬁg)&&egb@\;ﬁ!

@

UL 55 o ) 1S T Jri]

£ o s £ -, s 3 - . .Y . . PR 2
g\y\ymg\ywugmw&“,9‘gjw\wweu@@\ﬁgjkggug\ﬂmv‘ (7]
- & 5 s . 1 82 ’21. . . .
- Jodl 85 gy SULY a3 5545 601 sl 3001 255 301 s oledl

D ‘.‘J"Jl e ‘w’fﬂ‘

(cm)djh.ﬂ IS 3
a 2 % Rt @ it 5*2
10<r<14 21 i SYIdIbY leadt v 1 5351 (@)
14<t<18 57 s 2
L 5Y1 JIsbT I gie 5050
18<1<22 65 LT i 5T @)
22<t<2 2 ‘ ‘< . 2
=<2 > NI sbT L s 3251 ()
26 < <30 12 ’ ’
JEan u...ﬁuwwu, J,wwj.\,m’”us
Gl Sl St o >

LYo 5L £Se e Lase s 25
Sl Bue 3,81 i ) ) L s
’ LU bl Lo J1 3051 (D)

1-3 10

4-6 8 Sl i sk @
7-9 4 L
10-12 1 Ul s 551 @)
13 -15 2

oo Bl Gl N BL 2T @

142




8 5aagJl

Llell pisill Siljlgo

(h) ealianl] 2 591 Sl
> - - ybﬂ‘ @yLA-«-“ CL‘:;:Y c—««a-ﬂ g;’ §{9>;-“ v—mé} 3 }.’Ja-‘ Ij.‘a'}:j
() 5ol 51,5 i ey

1 PR 2y N . IR
NTT— 55T paoaald 51 Y1 el o2 2 518 15 3 ) s 100

175<h <200 45 sl sl 3] 25 ) gtedl chai 5 el 200

200 < h < 225 18 el i 52 8 @
225<h<250 10 LS A A

250 < h < 275 3 abasl s Lol L 130T (D)

] 1555 a5 200 (6 sy 3T 2o 3351 b1 5V W Sas A1 mlhanl) & el it 3T (D)
] 55 9351 200 o 35T Sa epliaadd bl 51 janll T2 2 O 2zt 553 e (D)
15 eld Blw el Y el o L ad 1 (Bads o 31 12580 6l e L s tlas CazesT (@)

54 57 55 59 52 53 58 59 61 60 55
57 59 60 57 58 54 58 57 58 61 54

s z s P . ¥ %
) 35 s 55 ey U 2 LT 0 0 5 oS U iy o e 5

Jas o
52<t< 54 52 — 54
54 <1< 56 55 — 57
56 <1< 58 58 — 60
58 <1< 60
60 < < 62 61-63

51 /;‘ s wo - Z 2 s g . "

(km) L)l 3L alsb (0 51Ladl) diluall e}iﬁl’ Al o Loy oV S5 17 d)
0<d<5 3 (oS 31 D Bl G 5 5 slmall T3l 122 21 kem
5<d<10 8 ;ﬁﬁi;;w\lzj\sl.gﬂsgpjwtﬁjs;&wL,éiuigﬂ\
=<l 18 Gl Bl Skl S ot s J L gl O Y

’: . - @ G . { N
15<d <20 5 -gie‘?ljje‘?/s“5“4»”’;;5595%%%‘)"5:5“’-”’@&*’
20<d< 25 2

143




&Sl Ealafasll
Histograms

(m®) i L))

3

70 <1< 100 15
100 <t < 150 18
150 <1< 250 12

250 <1< 300

6

S5 el 21,55 Tl b deld) Al UL Jutas

) Sl BTl o1 Sl Sl 5l

z 5 3 £
SRt (o e gazead B D slomadl Dl 020
L S B nd B3 bl (gu| b S

w @ s 2
LSS Labass Jlanzal J gl ULy 2l

ayjl<ill Glajaall

ezl UL Jmtad By 31l 3T a1 Sl ollabasn 1 0T Gl s

]

IE

0-4 5-9 10-14 15-19 20—24

Jol I3

ol ol B, S5 J sl b daeldl s dlaindl

80
60
%, 10-
DR
20
0 f
0 20 40 60
2
ag

CW | AL Shaiis 6 *‘*’“D C'M‘eww%x:@”o

b iabirally il Dl UL b ) dlin ol &1 Sl ollalas s Gl
[EXFRUIRTS ;JNL.» (histograms) &1 S Sl 5081 ¢l &1 S5 Jslar
S Sl 5 o glall 2y st el 3 &) S Sl 501 Len g oo

gl &gl b el S

JujJl
3

sl SJ.S.G
Glallnoll

gyl &luo

£l ll'I Oci
2 & sy 1o &
Sl Jom S
UL e &1 S
D= ] P W N
MEBLEsE TS

144




8 5aagJl

Jghll dglwia aliall Gla dyylpsill Glajaall

Gk e il S5 ol St ol b i aiaeddl s dlanal dsaadl UL Lies dze
B M //

)M\&;M@JJJW\%@#\Q;L@’lglﬁé@&[gﬁﬁcjﬁgLMl

Zod N tas] (o el b5 s pe o 1da s SV

145 157 160 148 160 177 156 155 166 166
170 162 160 142 152 155 159 172 152 162
180 152 175 155 170 163 144 173 150 154
136 162 154 164 155 182 147 168 155 170
160 175 163 175 144 160 160 142 158 180

Z % }52
) &y gl S (65 [ ) S C;.d Jlaxzls UL el (1

(h) 20 J) b1 ol s3 5, \,g,dj,\,dwbu\rw 11g_hAll o
r ; j8aii

(cm) Joh)l | 31,8l Jskll & sl e L ef g
130 < h < 140 1 I - ce e F . v .. 532z % - o7
= S3 A Lgd dad 28T bl 3 das Tl sos| KTV R
. A . ~ o s Wad- (4 u.ﬁj_.s\
140 < h < 150 7 s . . T 2 .
33 A gmadl UL oo Jous dnlis Sl somedl e gl T

150 < h < 160 15 g oo e ’ c ’M‘ o
_ . . o O o) 2=
160<h<170| 15 CoST 85 s gae 3515 LT 15 e ol 22 Gl Tas G5 ) 15t

170 < h < 180 s e foe L w
180 < h < 190 2 B el il S A
. e ) g geadd Calis Lo 55
Lddall J1 b . -

16 z s

14 ;:si;jcwybu!;ﬁﬁéduzsag_bﬂl

12 z
— 10 ) S 500 Cales Bl e

5 SR ) 2013 g il 6 EighaNl

4- ) =

2 s s

0

v 1 1 1 T
130 140 150 160 170 180 190

(cm) J

145




UL Gy st 2

° 4 gr— ~ - . ° P P 3 -
(;@Q?ug»ajkuwgdmcm,150cmoﬁgmu,my;su|y\’tﬁs
140 cm 3o 3 51180 cm 3o 35570,

Mo NN B0 e G s o 3 ) LS50 Lo G Lo 3235
PR

6 18 29 55 7 34 28 56 33 4
2 41 33 23 7 43 26 53 4 4]
32 46 16 17 3 26 17 47 22 17

v 2 e 2
sl &l ol (65 5651 S5 55 Jlanul UL 4T (a

A

UL Gwy LsT (b

/

Jghll dglwia pué Gliall Gia dgply<ill Glajaall

Sl b ol o3 31 S5 i 3 Al SUL 2 LV S
Lol b ool 5 Gl S5 5 ULl ol s iy clllonll s 35 skl
OY s O 4%, e Lttt O elgsl S5 Jlamasly UL T2 13¢5 . J b
ol ks Ly oS Fpy ) s B ailins O 555 Y 31 ool Gy £
el ) S5 deni S35 it J.(J (frequency density) & I S BLES 51| )
s ls Lk

(&l 5,59

(31 J k)

(G| S BN =

®\

@

OB i) S5 ol sl &bl 2 Sl o5 4l S Jslaedl Jitad e
i) ) S BLSI Jud 3pe J5 Fsf O eyl S B 2l 5 el

@

plasi

S fl S B
YRS | P
) g W |LN|
‘10:70:150:150:90:30
gb\;ﬂ\&ﬁw\gb

1:7:15:15:9:3
Al ey
see Y Ol Gy
o el o Sl
Lodluy ol Sl
Jitadl 5 S5 L anl
LUl



8 5aagJl

~ . e 2 z 2 .
Sl Il ghl lagd il ¢ Jamedl  suandl | 5 sos BLL Y 50 {31 11 Gghaall
LSV ) e &) S BB

§l,v,:.lla.o:2dl.'i'.o\“j)
(em)Jall | S| a8 d ,_1;2 Ll e Bl ”M
20=1<30 14 ‘JLMLJ 25 uu;’f el ? ‘,m
- .
30 < £ < 40 26 ? ? sl
2 AT,
40 < £ < 60 2 S

em) J | S | amadgl | s By
15 < <20 6 5 1.2
20 < 1< 30 14 10 1.4
30 < £ < 40 26 10 2.6
40 < 1< 60 2 20 0.1

g-"f\l‘gj.sj[,bi ;3‘63}‘&;5{5 @31 ‘j}’w} JT:Z& ball

s (Y o) Jaul oladll List
3 ) // z 5 £
*8 2 )Mbb%).ﬂﬁ\‘ﬁ
24 F e

0 —_— Z )

T T 53 £ g

1520 30 40 50 60 J\rjcw)ybd\&y\}sui_wi:s{dghﬂl

(cm) J skl ) Sl o Gl Gl se
.@jﬁ%bﬁ\iéliﬂiéw)\jé@éw;djmg hall
odd o Ghail S
A . 2 " A’
(h) e 3 S5 w)‘ [ 6)‘;“5‘ J,.x_>..$| TRt
0<h<0.5 5
05<h<1 35 ‘;’ o
Lw-«b ol Sy ol Ll saal e
l1<h<?2 56 J Js < J.-a > 3
2<h<3 4 "éJ‘;ﬁ‘;).uJ\

)

147

ploii
e SV J, b
i kil .20-15=5
JIsbT Blom] 5ad g
okl 44



AU ) J Il Bt 1 S 5 1 S ol S ol J53
o SN 500 Lgle]
6UaJl Jo: 3 JUo \‘J)

3 N1 B LS 53 o) o) 8 e Ao o 5 21 - LIS

: 591 Jo ) S 5 Gl ) RS S T2 s

301

25
g 20
Pes] 15+
Q\ 10-
'\53 57

0 :

0 10 20 30 40 50 60

(min) LK1 232

§ el Lhoe 33, Lasei s (1

17y Bl ) S B il L)y el S 23 Y skes Y1 ool ) O Ly

s

ﬁ; ) P o . E ..I
Jiq;g)bw\giﬁiw&b@aiﬂ&é;—@g@kgﬂb)céﬁ.@t}sjb,(};b;il ) ‘/: .
- &) S AL Of Loy

: Tides 51,5 ,L5 L0 oeaYI30e R
e NS58BS

A=(25x5) + (30 X 5) + (20 x 10) + : , 86 g b e il
§WY‘&_:)L>LM.A Cj.q;u: R R R
(10 x 10) + (5 x 20) + (10 x 10) Bl ) S5 3] K

=775 i ) S BUSI O

o ia g el J ybo b 2l

.w775cﬁd\w3ﬁ,u‘osg syl ol L0

2 ; . . . Gl )
3540 e &l LglIISe 3 &3 Gl Solsni¥Isae AT 2 =

Ja\.&hﬁ&%ﬂ‘ sde sl

LIS 304 dp Ll

Ed

3 S BLs))
—
<

e Aol 283 40 e Lyl
N —‘ Sl s sandl Bl
0 10 20 30 40 50 60 ) T

(min) 41352
) slall L2

bd

148




8 5aagJl

A= (10 x 5) + (10 x 10) oyl il f gams
=150 bl

z

s 150 5o 225540 e 2511 1l 300 L5 Cpddl JoleaNI Bue (03]
o] Sstomall o) Sl 25000 2d Sk
gyl B Bl o B geome Sdhe
1150 a alanll
?gwwgfwaw{:s (a

5

Byl Sl Bl
i

5

0-™ T 1 T
70 80 90 100 110 120 130 140 150 s "}LAB)\_; P _ il | s T (b
5 5 Ly Al Sue u>
YR r O
124 e
1305100 fs +gilodle 25 Gl 2lLali Se 2 (c

52 Sl sy 1l e o g B s 5 (A1) il FL e - S
52 63 81 66 75 59 77 66 80 64 72 78 58 61 68 72 76 66

74 79 65 82 87 91 68 77 75 86 81 70 93 68 74 80 68 84

2 p 2 ¢
L o (55 5l S5 5 ey UL

g)bL:JJ Llp; &ST o
1 2 - I £ 3 @ P
Lo ol A SIS Fpn e yares J1 b 3 glomall 551,831 I ptanlt 1232011 @)

120<h < 130 8
130 < h < 140 12
140 < h < 150 10
150 < h < 160 7

. s 52 2
- S 5l Jlennanly J sl ULy ool ezl

149




QL?ﬁ’@;j;jjt_?wj\f§,|;ﬂ\jjw|3§;:§,\r>ét?,a (4)

) 5)) iy | LS
sy 2 _ ~
8<t<10 6 JXA\é_law‘év\}-l%;@uﬁSOij(wa)éﬂﬂ\
10<t<12 13 S 2508l Jlarzals gl ULy
12<t<15 18
15<t<17 4
17<t<20 3
20<t<24 6
¢ g 2
61 S 5 Jlamils YN S gl s IS 5 i Jod
(5 el 0<t<8 | 8<t<12 | 12<t<16|16<1<20
s 72 84 54 36
(6 (W) el | 11<a<14 | 14<a<16 |16<a<17 | 17<a<20
(It 51 36 12 20
18] ST (GFBAL) Gon 1 5 slmall o1 Sl 25000 2 1 35
S
17 ] Jaddl YU ) J o0 g0 S il (g 535 50 8 phiy
14+ -
3 127 FHE S b e sae AT (@)
-2 10- )
y 8 ° ﬁn" . < - T O ~ F 1
% o OJJBK{M\QKAJLQMO_{JJ‘&L}A\JJ&J?‘ Q
4 .2.3.;35 15
2_
0

S . o 81 AR Rt s .
5 10 15 20 25 30 35 40 J""J‘ 9L§’°«>Jlﬁjﬁ*’ﬁ S g pd) 0 5ol Sue ] Q

Z
-

(min) 3! . *530‘5‘:\@;320&&)‘}%@}

25530 o 75T oy Jonnll OIS0 1O gty ol (ol st St BT (D)

150




¢ P z 2
1Y &) S ol 5l S JSIG,1SG Y i £

(=)

[}
|

)]
!

'S

bd

3 S BLs))
w

bl

\S]
!

—
L

(=]

10 11 12 13 14 15 16 17 18 19 20

(L) o

©

<)

—
(=]
|

5

i) S Bl
(o]

* 41
2,
0 T T T T T T T
40 50 60 70 80 90 100 110 120 130 140 150 160 170
(kg) i)
R M w R PR
121 CJAJ“J‘;““:"JE—”‘J‘?J'“%SJ*&@“‘éJ‘?‘:”J—“
3 " S 2 8 g I 3l 5| o 35 2
i 8 1 d s
— s a8 5 ° - 17 .
Nyl -
a3’
2 5
o | ‘ Leadl e 2Ly VI sl 3 51,31 S
0 10 20 30 40 50 60 70 80 90 100 =" g L;r’ /j ' %ret-}d @

(km/h) is .l el (g, Sl 5l

b
el 0<y<40 40<y<50 50<y<60 60<y<70 70<y<80 80<y< 100
51 10 40 110

.é@\q;b(gﬁfdd\ L5 21 (@)

151




UA)J.S\ ;‘Ju {5;)\)_“ E\Ju‘ J;—T @

Llall paaill Sijlgo [

B bl e A1) oL V1T 3 il Fs s ol Y1 (o1 S 25000 120y s
1555 Ol 1 s 2l Al s 256090 a eV

6 -
_ 5]
4 7]
2]

14

0ln,

70 80 90 100 110 120 130 140 150

,Loi,_uj_;z,j.wg‘ij_z;iéu(é_ﬁtsup)@;lgwwdplfjﬁu’@uﬁj;u;:i_ﬁ
% 3 [T N 4 f N ./i S g w o - . W 'SP
el Cw‘&vg&ug‘%guug@u», el s 2l Ll ) gl

o | RNSR |

iLoalld il FEIN R

A A
35 35
30 304 ]
A s 3 25
g 20 g 20
3 15+ 3 15+
x)\ 10“ x)\ 10“
5] 5]
0 I I I I 0 I I I I T
01 2 3 456 01 2 3 456
(min) 23 (min) %)l

sl 3 Gy B Ll s 2l 0 gile 300 18 G585 4 (e 28T 0 pleanll L Sl Il SLISi e 21 (DD

sl U3 b s e Y L I3 el e 16335 Al oISl s 2T )

152




S8 Jlublg Giylaiayl

Probabilities and Venn Diagrams

o8 Il Jlarzals Jlaz= N1 By

Ll Sl ol il sl ol A sl

LI O n pos U 75 15 W) s 3 DI 120 2oy
O sy Bl 105 3L Y1 EU1 O gy W 355 o 5,80
O Jlan L B s dgmall o I 5115 iyl
€13 S0 B O sy 20 050

3 JIsidily dliaa dialga e jgaylls jusill

;Tgﬁm}w%}w&ijég;uw\ML@ﬁmchéJMT@Qiﬁd
&AE\JMzwwﬁﬁgl‘(um)%\ﬁwewgwbﬁi

Z

R > . < - oL ~ (e ;.. }iﬁ“a.
s | o &S UL oy (IS /\JwiJV I Jas s UL

(Lui;wni;wn Las_;jﬂicw\)

(s imd )

Q il el 5 IS Jlaned 5545
A Bl sds oVl sl g 55 Bl a1, ie
b b ool By ADS 13 tod sl )
(8 IS Jlamtly Lol S s iyt
W‘QMM\W\MW(M,;MU
.Bé;@\j@éﬁ}Twrﬂ)j‘Aésbd\jiéémwr.w)

153

JujJl

Ul ::_;S.o
Glallhnoll

gyl @luo

dray) jgo)
3. s, 2 5
gj’bjij\ sJJ.’J\ M
sladl e AN Q
A3yt & el ool
5

:L'..G L@.’u’)J}- }tgj:; &;‘.'.“
clo &5 ge & 25 ¢l ]

oo sl 1520




Q

ol * I i

2591 53 Il e 8 3 A Ralan £ g0 oslonll 5 5 0 L ]

-

Q

bl slonall 13 St s A2 Bt
50 3L e ol Sl 5 B sl s A sl
ANB

1

5 glomadl 58 ISt s 2 Stdant G
Lo Jondl S5as 5 B &oslsdl g A Soslodl Slousl
AUB 35 L

o

N3
1 \&
t

ol Sl A il 2 e
&1l (complement event) gzl Cosloall

A g e Sl S5 A

ISt A dalee ) A3 501 Sl T
@.Ej év\.p‘j c.]aJﬁAg?)bJ\ Ej}j}@.@)f}br.oj‘

5o b bl e fe Sl 7 Sl 5 B sl
A-B

1 JUo

2

@ @ “z @ ’:
1a25 5o e L ikaral OF Jam Y
I 5o el 5SS 1 ¢B s>l

B o )L &osll

A sl S

g5 sn Bl
SR Y YO

ST JONE
e g;:bgﬂ

[

9 I ..'i

e By 25 Y
g5 ph—s Sm A OB
A sl

@

,ol ..'i
O el LA K
— JLA-B &l

ANB

154




et S e
1 ¢B &oslsdly A Goslol sLs! &

CAUB 30 JU Soslodl 1 bye endl S0

e “ @ z . f'—‘
st oy 28 LA Daar i OF B oY
1 ¢B Cosldl g A sl V.i:.i)\ sl

AUB 3 Ju sl i e Tl S0

N
(o4

2

oY 53 IS e IS 3 A Badard) A2 g sl 500 I s

a) Q b) O

J

b Jiisly dliad ayilgiic Gylail Galga G¥lais Slay)

Sl

‘C\ \&

T 5 Jlazt O edlaz V1 &y sl &l pall & ol 35 13y T B Zi
ol eladll olis sas I &bl jolis s A (55l e

(A g}*}l}J\ J..p\.'& Sde)

P(A) =
(:;::,J\ g«\..,éfﬂ\ J:,ol.& 949)

o) o g (5 2 A1 3150 5 5 S o 32 00 Gl O L,
Jlozo! 516 gl P(2) = 15] 511 30 Sl slaill Tzl B o 142 & 25
ALl g5 ozl Ja3U1 3o A Joo Sl sLadll sl Y (2l ol

155

j4si

i_izjé.:\_ﬂ sl
5m3 Wl dabar
S Sl i e

e

é-.’.-b'-.U jS-°J
SNPA) o ) Sty
Sl g s 5 Jlox|
PGB Ll A
LS Sl s
u.r:‘” (Probability)

Sl &



@aiall éalall JLlaisl

¢ quwlwi pgddo
#555 dlazml Ja 361 3a A cloll o 2l sl ¢ 455 Lzl il
Al

€\

10 (Sl pie & 2 B (A) Sl égy :jgaplly
P(A) =1- P(4)
8 ISl 2l Sl Vi3l B i) Jlail 150]

| 2.0 B

2|2 e 12 14 fe bl SasYI o F

IHORDE Eirsavrwides
AR TR 2.
g.\.@J 2 - fel_z4ll "}‘3 ¢L§| i Q\LJ.

B 5 A psloudl s g ) &5) gl ol
55V oVl 5 S da L glonedl 33 08

1 P(A)

2|2 95 S sl e Sue o L
& ke LS5 sa Al olie 3ue :

[ @ j;.ﬁl
10 ¢y slamall JSCAN Fpo LA Aalar, )

A Sl o

5
B

5 <
P(A) = RN

2 P(A) ﬁ
ool

Q - . s
LZ P(A) =1—P(A) il ines JE P S

A B S, 4.
(@D A2 00 sl
5 . )
—_ "b _ _ A

dite{9,10, 11,12}

= bl

Y

4 < g .
9 Wl 0l

156




3 P(ANB)

Q  Sobiy Al f s s ANB I L,

A 0 B 2 38 Sobol s wolis 3us Ol (ke B
JSdl o Al gkl b ety Las

SYIEN]

103)

P(ANB)=

A B Sde obcw ol 8 Bl
ORIt

yslradl S Gy Al

103)

P(AUB) =

D12 el L6 Salalllin ke sas Ol

AB 5 el S S a2 dal 3
P(AUB)

_5
9

0 8 1 s sl Au syl i
g4 = T —

4 2
A a B S5 0 il SBlad e do goons
g.:\.@J i;'.:d\ a4l J_%‘Lﬁj c&‘\,—.‘?& ﬁuaa

B}A&'b&‘dﬁg‘y‘ﬂd‘éﬁd‘
3V oYl 5o S da T lonall 33 IS8

a) P(B) b) P(B) c) P(ANB) d) P(A-B)
J

157

\E
—nb

%

B &l Sa ol
RUNINN

-




dyilguirc Gylail Gialga GVLainl alayY jé JIsii Jlasiwl

Ciil g 2 831 528 Oolontd Bonl g Y Lzl 3l g 558 JISET Jlanial 2503
Lol

w e

A

E{IEN] a.ozsdttoJ
el S o Gl 2l e I 200605 5z

1 Gl b gl G Ty ol gl ]
LT AN 0L 16230 Y g e o sl M SR
UT.obol Jasle b Qb 1375 iy ) il 53Ls

QW 121 4l G pilall b o Wl 21 Ss

2 2
53 JSa oL B
&) il Bl 35, S dodl &osl 1 30T 1 Eghaall
St sl 5 MLy ll S5s3I st ol 52 AT 5 58
Sl N5k el I
5 UK Sl gty Zoall 2Ll [l 22 ghaal

2
£

et 30l se = oy Sl 5 o Ja &y a1 1 5ole G W) 2001 S0 30T

\&

((A) Lol Bl asle & S W 2Ll sue Fpe e g,:?:l.d\ <
162 — 121 =41
el 31 s -y Slls s Ja sl I sole e W1 011 300 30T
(M) u:JL:..pLiJJ‘ §>L«a Q’?A ;,.:>=>-U‘ %.J.Ja.” Sde &.A e g:;.sw\ L;B

137 - 121 =16

e £

G WAl suke o oy SIS ¢ pialadl Fpn (6T b oy (3 5 0 21 S0 30
Bl sas 5 cham Slsly Il sole B e Ul LY sts 5 ca &y ol dxll15Ls 3

200 — (41 + 16 + 121) =200 — 178 =22

158




s 2
|

A 5 S8 Sl s B
0

A M

22

o] B b Sl 1 55 B St S 81t (a2l S Z213) (2
jf')” s g,;.s\.dl

A M| s S (Y1 o) s &y

M &slodl s A Eoslod) Sl 3 s glladl 5

03] g slread) JS2IN LS

22
178
P(AUM) = 5o

asle 5 e U CIUR 13 & o 5T Jlazmt dn B Bt ot ©adiaxdd) 2d0all Sl Sl 13 (3
P da . - - - *J_M&w'ﬁ . ﬁ*’. 14
daz s a0l 231

A M Bsle b Lour b Sl 0 45 0T Jla| O]

Lalao]| JLQ.,}\ Sl s bowg Lo I Al
o:\ NBV.J\J;J&@«.UJQ.J\
22 P(A-—M) =

200

u,_m,._.,)u,;uﬁuw16:,@@&30&@‘»1@», i i
>,Jgiﬂjd¢d€...ow,)uuw7,¢; :,w\°,1aw113

3 S bl Bl (a

s 05 5163 gl W 055 T ezt 2 (Bl e I g1 13) (b
5l ed Wiy o Lt 0 40 8555 OF Jlazmt s Bt s TIL Bl 13) (c
Sl ed Wiy o L 040 8580 VT Jlazmt 2 Bl s I Bzt 13) (d
J

159

@

Sloii

elaill Sobie Of By

Gl e Y 1 el

£ el I L g
.éﬁs;m\ fC)u

JSaii

) o Eisl 5
Lo 3, J;J\ HUisb
Ble Jazlniple on
F b 3as el
SA-M . Jhie

.Aﬂ]\_/IJ'.»,H



dyaliiall &algall

o (mutually exclusive events) i..sL,.J Sl el
A‘ OB (;,u@uecmgijsjgggygméﬂﬂ‘@
3J3J/>.r->%;w3490i‘~«’° g 85 e Jolis

i ST SN 5 sall | pabs sl O sl 852
@\M;c%@j\@ﬁgw\aj@ﬁg}:b&a
o 3 Legablss Jlat 05 0 3o Ldablas Of

QO Je9 I e Ll S oY o of

S Q
S 8 il SBUal G B gars
Pl z 28
3 el odg) Zondl 2Ll Jid s Gl gt BlLay
5 7

JS5 38 5 Q sl g gous I 31 o)
2V oVl Y1 50 M ol 33

&
-

(oLilkas B, A sl )

1 P(SNQ)
5 s O - - a:—,, ° ’:
Sobe e 5V AN 0lilae Q Eoslonll s S Sl 01 28 ISt 2o BV
530 gl S 2t

P(SNQ) =5 =0

2 P(SUQ)

O 5B oLk Q Eslsdls S Eslsdl O Ly
Fs 5l a B S e, 5s s SUQ
o pas L 0l Y LY el 8 Q ol

5 7 ek LS 7 5a coslodl s uolis Sus O
o sloeedl JSCEI Zpe A2 dikarol)

138 SUQ osboudl Jlazl (53

P(SUQ) =+

160




8 5aagJl

3 P(Q-9)

QO OB oilee QEnbuls S Eslsdl 5 La,

S Q o
YlgY ek Qs Fos o Q=S
o A Ll 3 Tl LS s O a
5 7 1030 sloedl LI
4
PQR-S) =y

O 10 1 G Dl MY o E

M 1 N . , )
O 73 o Al QULadl Go e e
4 10 - o . 5
8 B el ol C ol 2Ll 22 (Bl gt BULay
2 5 7

K SN 3 M cpslondl g gous I 431 gt
359 VLY 5038l slowall

£
-

a) P(MNN) b) P(MUN) c) P(M—N)

J

&laLiull dyaliiall &ialgall

o Sl &l 2Ll izl Lol 5 3ol [Ktd 1 &3l sl s (exhaustive events) ALl &osl youl
el ol 0S5 e (5T sus e sl s 3 e 55T ss | el sl D5 035 mem o)) s
93&;«;?‘5}3.}&)}@5))\;—‘5é)fﬁ.)&)j@k&bb-spcgjf&@):\.&cg\waﬂuj%wgb\ﬂ‘béu:ﬁb
ol el sl (K Dkl gl 5 Y €03l Olisl Loyl Loy s a1 28500 V&Y ¢ plize ool
L2 5 Z3lizall sl ol 5 ALl sl ol Fpn S8 LSV (5 S Sgls]

Bé:bJ\jA Eoslodl A {2 A {2 BE’)A\;JUA:;DJBJ\
Lo LS oSl

>

RNWIEPRIHER

1 35 WY bl £ pacmen O Alalty iz sl ol 1S 13

161




‘

QTSN AT PR mﬁQuM43|¢_:ﬁg,‘;upf
RCgH] MLz«JlJS..:JIJL«SMW}g,}YI‘,‘:;J_A}H‘,
oMuongJSJ_&Hﬂ‘wyde?|’%} :)“j‘g.b‘d‘

X s G oI Y

0.3 0.4

2x | x

&

S| s | Gl | asY
Jusy | 03 0.4 x 2%

3 .
S0yl

d.al_ijuua\?daw)‘)ﬂobj\“&aup;d\ ygﬂyu;\yd\b

03+04+x+2x =1 Aaladl &l ol £ gors

0.7+3x:1 9‘@‘@})‘9‘#‘&
3x=10.3 o 0 50 0.7 -
x=0.1 3 e Dolaall b ety

U i:].o’wiﬁ

Lhmﬁu\&@f}&\r_.:.’éj:_;jbupf
Hﬂ‘w;»d@:-‘:;ﬁjjba.«”dj&gd‘
.xw,\?u@\;zﬂwéﬁg,}jsim

88 151355315 Iy VL B3 s

PRI IS RGN
5
Je=Yi 0.3 0.4 X

T

pleii

YLz ’Cj_ww
Loslxadl sty ol
Ll el G Aol
SRR IR
§ same 5555 3sd)

1 e 58T gV bz

(1 Q 9

A

Q

B

—0\n

\‘;{‘t



C C

Qe e e gome o 9 )0 o ol S eYl e
Bl sdg) Lol BLail) 225 Gl i By & 5 il
- %3\4.g,w‘:};és;%;B}Aggaw|éﬁ¢J‘gg‘,_;w|
Y oYY fpe
O r» O rB) € P(AnB)
@ PuUB) 0O P () P(B)
(@ P(ANB) @ P(AuB) @ P(B-A)

s sl 5 Jlazt Jorls Bt Billay S 2150100 11 50 805 25 clilind Bl o 530 5 5,
153 ISl sy L

10 sl Slisliae s (15 saall olielian be Bladl e 5502013001 5,5 51 (D)

10 sl lislias 5115 saadl olielas b Bladl e 054313041 5,50 5 (D)

15 saadl lielas o eds 10 sl Slielan S Bl e 0342013001 5,5 51 (D)

15 sl Slislae ba Yos 10 sl lisliae 5o Bladl e 3542013001 055, YT (D)

‘:.éiawlsozi‘;;;«w‘a,s@wno&ugﬂb;g:’:L.'w
Wased 64 515 ol ) & g jloy Laind 147 55 i) polaisl G gor!
oo Y 50 S s 3] Gon Bl 1 g o s i) L) & gar!
133 IS Jlamialy 5 o sl I8 Jlazt 2l oyt

Bl ol O gl s AL O gl S Sl 055501 (D)
Bl ol 8 gl Vs Al 1 8 gl s Sl 0,501 (D)
il ol O grl Vs Al 1 8 sy ¥ s Sl 5,851 @)

163




°o g « . [T 2 2 1% 2. .
Q e O ginall > ol el I 1id 5 Sli
wauwg‘aﬁdp‘dﬁthas:;m,&g&dx;

“,‘}e

gEp et ¢L¢|‘9_~V.GJ€M¢JLbuf.>H.>| J‘gbm.“uﬁdg_«
145V oY LY

.Lg,,g\u./xﬁ;aﬁjé,@;éx;@w\éﬁfﬂ @
éﬁlu%iﬁjic@@éijw\;ﬁui @

gﬂi@éﬂj?iﬂlﬂ\&ﬂj @

25

et b oleli 6 |PEh sl s
By 1 2 3 4 5 6 TS “;M“S’;"pfw
um>|123456ru,ww;;§j

Je=Nl 0.2 025 015 x 0.5 0.1 .
"}J‘w‘ydl.w\m.a‘)‘jw‘djw‘

.xm:e.x.?bcrl.e)‘ng@&avj)jsl:;

ol Al sy N L 2T @)

Llell paaill Siljlgo [

Y

AR PR TS A R P Y N L3 2 L
4] x x x x “"S"’!'%‘H?ﬂ@‘*w‘jﬁwuw\ﬂwc_g;ﬁ
S OOTRON Blall Joud B Soslodl 518 5 = sl o L3l 1 B o3 A Eislonl
2| x x x x ) . S * -
% x % % :ut,,é,:fwég\}mg;%ucy:%xrwf I ke dndl gl
0 > - .
crese Il i @D

REAEY] \3;$‘y=4—xw\j‘y:xr:a;mayéaéijwdkt‘@w?u&;;\ 5 @)

A G bl ST sl ol G JS B 5 lonall 'JL_MJ.M“\ S

@) AnB @) AuB ) B-A

8yt & s p aleli s Dilze Bl g 3 Lol e s2is e @)

164




¢ qawaidl Jloiayl

Geometric Probability

Ll s bl s I b YT Jlamzal dwtir Y izl 3l
il SV LY

[ . Z o s A P
Gl 6 S e e DS 4 S slomall JS81 G

2.83m i b (5,5 Ls sl 553 maslsd, b

Sl s e SV 2 i, eSS 13141 m A e

cg:)‘.l:-j..“ g.lﬁz)_ﬁ%jfwg.):—j co):l..ejj céﬂ.;..aj\ J_M.g..”

3V U s £y 5585 O Jlam) 226

dunaiall JlaiaVl

sl T g g5 Jlazort 008 oY1 &y gl A ptal) &, el 35 15 & Uil St
wus{,),uu D15 ool sladll polis e | ool sl sue B g5l Led
BN Je chnin olie 52025 S0 ¢ sgial gy a5 261y Ol Tl
.(geometric probabilities) @x@!é‘ﬂw}” d‘mj 5Ll s col=luadl

Jigbill :(uunaiall JlaiaM
C 5375 AN AB Luitadl dnal 3 slondl JSI1 225
D Tpo i Gol yte L7l 13] . CD Lot ol Zaaill

#55 Jlaznl 30 (K (S35 AB e a3l 1 Ba

B P — _ . _
S ABY e JICD U b s OD Je K

Bl fnr s sl s tall  l) ol slaill Sslis 2o AB s 031 L) o
sl Sobis 23 CD e 20311

P(CD Je K} 35) =52

165

JujJl

Ul 8_;5.9

Glallhnoll

gyl @luwo

@

Slaii

TSN FP
Kdball Hls) &
s Loy
o o ks Y s
AB




| 1o B

v/, e 5 2 Gl gk &g 13] 5 slomad) SISl 1 igel
¢, B8 s o ——
- Bd
. aag: 3 * 1
gy VZ o 1l g 35 Jlaco
3 APYZ Je el g 3 Eool O S
P(A) = £ J slall Jlomzals Jlaz V1 dxes
WZ T “
=3 YZ =3, WZ=14 La
14 2
XV o il g 35 Jlacrt (2
03] B 3 XY e el ¢ 55 Sl O 3
P(B) =Y J gl Jloszls JlozY1 i
wz g g o .
:13 XY=5WZ=14 ,a
XV o il g 35 pe Jlazl (3
135] B oslould (2 Eoslondl 32 XY Lo 2l g 455 pke sl O}
P(B) =1 - P(B) 22l Jlaz Fio
XY 2.
=1-—= I ezl Sl Y1
1-X Pty S 1 s
5
= _— p A0
I-u Al
_9 bl
14 o
T
A ” 35 a3l ke B 51 13] 5 ol JStl igand
8 S s Bk 53
; : 5t e Jal (RS b
US e izl ¢ 55 Szt (b TU e il ¢ 5 bzl (a
US s il g 55 o Szl (c

J

£l

jasi
ozl Sl 2563 o
o= il 7 =Dy e
?Lgfﬁ a;.L,hJX_Y

166




@)

Glalwall :hwaiadl JlaiaVi

S5 AT Ll sl JS el 124
DUl 5o 2las B3l pie &g 13) . M ezl
JW\chK;_ﬁﬂ]w\gg_,yy
Lot Sl (g5l MR S K 55

Sl szl ot [rad TRl 3 el e OY o ki s ] M Galana)

P(M ikl K 535) =

5cm

10 cm

40 cm

40 cm

) ol Gibatal) & Lo

aloll Sobis ol Mgl 3 LU e oy 2l

(M i)l i Lve)
(J iidara) i)

6LaJl Go:2 JUo ))

& - P B < £ . c-f
r.g_d’)l‘?}‘d\&kg_w.\:)jdlﬂ.r@_w\»j}
Jorls i gl o1 Gl e Ll 235131 .3, sowal

ol ol el 3 gl g 8 5 Jloc

oyl Bl Je g 535 Eosl O 3
103 A 3

P(A) =

pledl & ) dLos

o) ol Balaiall B gdl ¢ 589 Jloznt ol (2 JUtedl 3 Bllanedl o ghaall 1ipzad

167

T Ldl Jlamials Sz Y1 i
A dls S 6 A L B

r=25,8=40 2 2z

fslol AV Jlamzials

J

@

Sloil

RS EUCRN FP
Kdball Ll &
oA BN
J ke



Lilgjll :¢uwaiall JlaiaVl

i 5 Tl D05 12y slomal o A1 5 25550155513
¢ el gi,\;g@;_@@wrbmtw\b{_ﬁ}w
e 51 U one p
Sl oz 5 oy etl) Gl L2l ok s s

aloll s ol as Yl pllaall 3

(a1 ¢ el L05)

P( oY1 sladll die F S ) = -
(/ /C J/M}‘J )—’) (§J5‘JJ\ J/Sjﬁ Jy li\,j\ C)w)

| 5uo F

alomall o A o §alla)) loladl) L) KVE-

¢ - ¢ o, B3 s .
Lo A Jage peds Ay SU L DS 0]

& P g 3 B
.pﬁltw\mdp,ﬁlﬁjﬁﬁjdewl 1
1331 A 5 o) el dee 33301 b 5 Soslo- OF L 3

GaoY1 s ladll & 415) s
A S L3 Jlanialy Jlozm Y1 s

P(A)

G S e I U g e
140°

_ 1407 ) paslly
360° Al

Ll
18 oo

4 g - 4 - % .? 4
eI el 51 G, el e o 1,5 b 5 Szt 2

-

(03] B 3 1 gl 51 G 5Y1 plladll Sie 35001 08 55 Bl OF 5 5

(z“’%@ﬁ‘éﬁ‘w‘ 2315 fyores)
G A1 S0 d g L5 g saes)

60° + 52° .
. U
360° o2l

Ll 1 Jlomznly Jloz Y1 dro

P(B) =

1

—_

5

"~ 360°

.

ploii
& jl_g.b-\ﬂ Colw
Mﬂﬂ‘ b 5 &y
5Y 6l b s &l
MRS INTT Lo



S e - Z R " < B
MS.JQ-‘cajlgmj‘géjnjh;boﬁwj‘gbw‘\_ﬂ‘wlw jgmi

:gpj.w{f»}j{u-u-’ﬁ&;ﬂiw j-’-—a (WJo=N s
9 ) . s G ik s
,é)jvlt&ﬂx&gpﬂ\{&jﬁ%ﬁjdub-\ (a e G o L,:;"
C e

e plall 1 o sl e o1 255 iS5 Lzt (B

WZ o 15 8a Gyt &5 13] 5 slowal JSidl 1z

%n
> ¢
=<9
N ¢

XY e il 5 bt @) XZ Jo i ¢ 35 S (@)
WY s il ¢ 35 Sl (@) YZ WX o a5 55 Sl @)

XY e izl g 5 pte bzt @)

)

K

: Sl o b RS e 15 8 Gyt &5 13] 590 Sl 1

o¢
o9 =
N4 O
SeWn

o+
©

TS Je izl g 55 ezt (@) RT Je ikl ¢ 35 Sl (@)
UR Je il ¢ 55 Sz (@) USSIRT Jle il ¢ 55 Sl @)

UR Je izl g 355 012 Szl (D)

169




Lfsb,:.c‘ié...ngys;.gﬂw‘w‘w};y@ﬁ;mi:EPTL,J
29 YY1 5o S Sl e 4l s

ol Bl e 155 D)

o pal il o el 55 @

2B, alll e el ¢85 200 @)

o anall Ll o sl dilarall e el 535 (D)

135591 500 A Lakardl 5 Lo 3 5 Jlazt Jr B (391 JISYI o I8 IS Epe B g B 13

@2410 @/;
== | b 4

P 1

10

12

16

20

170




oo dw L e IS Il o glowadl o 1 o § jalall olslall U 5 ez

‘e A A5

i) sl s o 1,254 5 Lot )

Z
&

N il 51 o el dee o 8 350 5 Sl €

1 el s o 31 G52 5 s St (D)

ool Bl sy N L 2T @)

Llell p4aill Giljlgo

e e s Szt 18 5 (BZ o Bl 1o &l 5 (BZ = 20 015 MN (s 55 BZ 3 132755 D)
(1554 MN J b 356 0.3 52 MN

=5 x5 C o Bl e (3,7) S50 £ s 1) Y1 sVl sl s €D

-

1555 ¢S 53 5205 8 15 el o T 5 L5201 255 g VT ezl A b =5 < y < 5,

Lol
Ay
5
\ L/
le X
‘—5—4—3—2—1(1) 1 2345
-2
-3
—4
-5
o—t—o—t—o—f—o—t—o B30 2T L0 2 ST Al sl Cao] AE 130zl i sie Dle

171




i) e e Gl 4
15 .3 5 slmall oYl
R (i.;,.)\ s
Izt S5 il
o) e as s
sa el 2l

T T
YIS YIS

[1 4 £ w
1 dbal) G B gooad BT Ll Y1 g 04

il 33 34 35 36 37 38 39

IS 1 3 8 14 6 2 1
AVl ol S AT 5

pde Yl Ll & slaedl Sl ss¥1 2T 8
B Jlomzaly (50 Lo (bl o o gooes EI32
faalidixg e dnBaalily G y=x— 70

1SS 3] o gl L3

:JLLL,%LB S y=-135,) y' = 2567
s 8 otaaleall Sl au i 7

sl 15 laalaadd o ladi G118

62gll &ylgi JLuis|

1 5 o IS0 Bomendll DY) 5, Sl

Zhus -

e A N LS8 LV Sl e pors (s
58 e
11,13, 14,16, 18
a) 5.8 b) 2.4

) 14.4 d) 3.8

Tpe s sames fuad y = 20— 15 155 cloatul 2

I UL ) ndt S OIS 13 oLl

g ULl G slomal) 311353 58
A L/}U’*“

a) -9 b) 21

c) 3 d) 6

los Y133 K8 5 Conblis ASsll 3

(G

Ol olsl (2

Q

OLilze plisl= (b
Ol s Oliles Osl> (c

bbbl oUsl>- (d

172




@3 Ao e o a5 25 L o o B
L2135 Bl § o ol L 13 518 il )
Pt 65 ol 3 S Eiad §p oy L2 11,
5] U il .y 2015 8 B0 e

LY sl goall o IS Jlocnt B Bl ke 1 asns

o JIKT Jlarzuly

SN S Ll Oy ylay S2e e 2N 0,01 18

-l 5, L

YJ‘Cwlg;igdby)Lgbiojbhwéj&fﬂ 16

AN S £ & sl

AL S S B O saslag ¥ e St 5,85 0T 17

5 End O sl Vs

] :*m:s@,‘;;s,:jsgﬁ@,m’im&;;snsg

18

19

173

35531 00 A2 2kl b e 5 Jlezrt S

10

12

16
12
10

daogll &ylgi JLis|

ol Bante 2 S G B s Sl A 3

2590 2650 2650 2790 2850 2925

3090 3125 3125 3420 3595 3740

3750 3920 3945 4050 4150 4200

,(;\ e

'

"Liéés

=S5 7505 Jlemialy UL

s 2

JEEAR

1 \&

Jshall 4 5L

oL oy ZasT 10

L) ol dus 1S

81 — 85 4
86 — 90 5
91 - 95 4
96 — 100 2

g 3oone 15

B s g e AN 220130

bl 1 308

z < e w
Cos s =Y dgdadl 3
§A>] B danddl ) el 3
1 g 15 I oLl
< v £
bl a1 3051 1
L

2
|

12

2
|

13

N GHL LIS W1 Gyl S st 225 1

O[OS B PRIC {FoS PV S PR

g 2 - _ se 2
["5)\);3.“ C;J.ij\ QW* L:;:JL:L:J\ JJLG‘

(L) «LJ i;.iS
75 <5< 125
125 <s< 150
150 <s< 175
175 <5< 225
225 <5< 300

5,5l

45
50
70
90
45




GJ o 35 805 G gt & 51 13] 591 K 1 gand

PR RN
G H P ]
ottt
10 12 14 16

HP e i)l g 5 Sl 28
GP s il g 55 Jlest 27
H] Jo i g 35 Sz 28
algall wlylisall Sle Cuyas
5 il U1 (B Sl Y ) S 250000 B2
b oo (g 3 s S bl GaBae

20+

2

Bl DSyl
° ¢ 5

0 10 20 30 40 50

(min) o3
J5 833530 1o 25T lasl D001 o alisae AT 28
el s J
40 JI 36510 Lo 5 st Zpll s ,oi30e 21 30
ol B J gl 8 i
SIS B IS 5 i i o218 1 1 3

165 170 190 180
175 185 176 184

Al ot JIgbl s 2l 31

skl oI J1bY G laddl Sl ¥l dl 32

62gll &ylgi JLuis|

" P P p z 2

20 12
10
¥ 81
«i?
%,
- 4
e
2
0 —|
T T T T T
0 10 20 30 40 50 60 70
5
(km) 4Ll
21
251

9 10 11 12 13 14 15 16 17 18 19 20 21
5
(OC) §J|J‘;'| :\?)b

e gorms 1o B I 1 G il sl o2
Sadll Je2 oGl e Bl & o) 5 i) il
BV X balonll g 5205 1 431 ptall 4 ol o) sl

P
Z

35 oYY 50 08 T Y1 2 s

Q
X Y
2 P(XNY) 23 P(XUY)
u P(XUY) % P(X—Y)

174




