il

\,5>‘ Ao,k
Ak R
‘ 5 Natlonal Center
for Curriculum Development

Ol 1

olall ¢ yall - ylie A aall

Jo¥ ! (puwl yd) Juaal

L]

S { i (- SR N N

(L@J)&xﬁﬁimfw.b

uls reothors 3] Sl Slede i o) ol

ZBLL gkl ilagh 3S )0 ¢yl ~

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

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




© Harper CollinsPublishers Limited 2021.

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

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.



vee ElbII Ul 3e]

o oL Al el A o s oL i oy
o ot el W aps Al aal o Slaad
oI @Bl a5 cale (Daslo o) San3s @I ol

Aol @Bl cands omrs N oo Losalad

L0 Lol ol e oo W oo dalen) /odend) Loy 5
Ao LB Szl e Lodad Al o0 s
ool hoid asls el Ll

gl o (o) Aeld nr ) Uslare cnd)) elnio) (Jels
S Lo il Waniein cnd)) @oplind) dasl o cale 5 ST
e A o) baa S o oo Als cade @ T

Iip ety o 130 (sl Aol oo T S SO g5 a
Lol sl 5o et @ T Laas Sl Sl bind g1 )

N o

N iz s W i

ePLall 2 5bD etk 1 T o)



GlLiginall Gailé

ol

Jolaill ) aaagll

6 s gl Al y ) das]

9 w1 guyall
.
10 L)l Sliziead s ol s o nal Linie 2 gayall
11 S AL J5ae 3 guyall
.
13 o2l BN 4 guyall




dliginall Gailé

r

Jolaill Glauhi "e&ngll

s 31 ol ) ond]
S

16

17

Bl YA 1 gupall

Eo .
,&Lﬂ\jéﬂmmﬁﬂzwul

S S padll il Slils 3 guyall

arpall alactl ) éaagll

20

CRCN P PRUR P

5 20051y 1 gagall

15 A1 e olladl 2 gugall

27

S A small b gl foodl 3 gupall



8aagll &wljal aaiwl Jolaill :18aagll
cshredl Jadl araal LY oy ‘_;.be pde dl g s Ml Ay o) 8 Gla ghas o]

@lall @y=ill Jlasiwl ddiduall alal

ol plall iy el Jlesialy 2591 0 5Y1 e IS itk i

@ f(x)=3x-8 O f(x) =4x" +3x O fx) =

Andeld plall iy ] Jlomzals f() =V Lxta 4> :(lio

f(x+h) - f(x) .
£ = lim S+ =) el s
= lim AV FrE S ) =V s
— lim Vi+h—+x « Vx+h+y/x fwbiﬁwﬁ‘oﬂjs%’réf
h—0 h NeEw e WVx+h) +Vx) Gl b
— lim __*th-¥ \ Lol
D v
=lim Lol
v
1
= - =0 2 o
NS e
__ 1 b
2Vx
© J
N
aagml alﬁal 0 o0 00 & °
duw‘}sw»‘
O ) =7% O ) =120 O f0) =37 —5Vx

D ) = % O () =2 (- 20) gy:§+i_2

X




Gangll awljal Aoiwi

2x —7 2x 7
o2& T

=2x " —7x"°

b) f(x) =vx+ 6% +5

1 3
f(x) =x2+6x2+5

ol At g o ozt 5 (3 5 SlislLae Atk sl 3

Jolaill :16angll
%;;Lﬁszw-”i :Jlin

52155 g0 b OSBRSS,

5l i 5 i T2 it
..«} ‘

CILI e VIs, 5

S

%‘
12055 50 O BN &S

S
%)J?J‘ S)j—saj\

J

@ y=(2x-3)

S
! B-x)2
= — _x
U 8—x
ALty
dx 2(8 x) 2 X
1
= 3
2(8 —x)2
1

y = (ax + b)" :gliaVl adidia ¢

Al J5 s 1o
(12 R—
Ix+ 1

1

Vo=

/2
L2055 g0 O BN LS

Y= 1ol BY) dnde dl 1lia
95,21\ Ol BY daie suels
JLI jfw iy

ydadl 3 ) guall




&a3g!l &wlyal deiw Jolaill :18aagll

Lo dlhdi aic gulaall dlalea alay]

;A e J8 s dtall Janzals o () = (8% + 2)7 10l SY1 1S 13

(=1,1) il s uleadl Lo g0 50l Dslas @D (=1, 1) daidl ke olendl slee @D

A Gs JS slowY Gl Jawsal of () =27 — 2201 BY0IS 3] oglia
o S
(1, 0) kil we plooll Bsles (a

(1, 0) il ke ulaadl fos a1 gl

flx)=x"—x 4 kel 01 3YI

fl(x)=7x"-1 G Aixtay (35301 01 31 At

f()=71)°-1 x=1 s pn
N

=6 I bl

- obead! Usles uf 2 aghaall

y—y,=m(x—=x) 35 Joodl Baras el Dslas
y—0=6(x—1) x,=1y,=0,m=6 a4
y=6x=6 bl

S

Y =6x—6: a pleodl dslas (03]
(1, 0) ezl e wloodl 390l dsles (b
o ¢

o (1,0) Bl e ol o 53,y Dsbas DU ety .= = 53 olooll o 53 oall oo




@I oo 00 oo Hl
Differentiation

A OBV o yslamall S8l g
' 055 A B x o553 ()
(Gl LG 2 f30) 01,3Y lauze

3 EAC ke
_}3 < > S
xO xl x2 x3 x4 x5 xS x7 xS x9 xl()
A
t UG o 81 IS dande o
ef(x)=9ex+L Of(x)=2ex+l2 O /) =Zsinx—cosx
3\/? X 2

X =2 lke f(x) =28 4 01 3Y) oviad olaedl slee T @)
\

b S s
Sf(x) =3x + sinx + 2 :Q\J:SY\MGBATJ\M Sy pde el 6

:%;!jﬂle&o}\lt;¢,L&@Qéﬂ|s¢1>¢ﬁhw,w%gﬁjaqr;;§éys(t)=3t2—t3,t20:;,!,'3‘¥|ju§
R ROIPESIPEIFEN PSS [P ERRES Y ; |
058w Wl il e 0585 U1 (W1 5d) 3 5ol 0T @)
5
(B Y ol 5edl e e B 0 > 0 e of (x) = Inx” 15 13
x =" Loie 01 BYI s e Dslas 1 @)

6 — 2y +5 = 0 o) Ll 50 basie ulondl 0,55 N dbzlix Jla=Y1axi @)

bl
LS V) ol 5l oy b (f(x) = 2sinx — 4 cos x 1oyl BYI 1S 13
X =0 Loe f(x) 013V oiad oleadl st @)

™ . - - 1
= Lo f3) 013V ioied rlaedl slas ] (12 )




I“I II c:lloon oo Ilg o0 o0 Ilg (._lj_n._ll Ioooooo oo

Product and Quotient Rules
and Higher-Order Derivatives

:%;Luﬁo‘ﬁ“}smg

0f(x)=s%‘ @ /() = —cscx—sinx Q= x:g
o f(x) =xcotx o f(x) =4x — x*tanx o flx) = Coix
Q ro=x(1-1) 0 =10 O f()=tx+ e
S
“ilanedl ol e ‘;L s o) 31 I3 bl Uslao ]
@ F(x)=x'cosx,(J,0) @ f0o =L (-

5 e thb‘ﬁ|J5 i) atis 55 A (BUl) el i) b

O rn="3" O 1 - O - 8(x 8(x—2)
X X + 1
(%) = f(x)g(x) 108 13) . 8(x) 5 f (%) : il BV giowin 5 slomall L oy g
duwi’s.x;u w(x) = j% oSy

(15 JUAQD) (1 JUACY

S'(x) =secx (1 + xtanx) By <3b (f(x) = xsec x: 05 13 @

P10 5 of (1) b x> 00 of(x) = 220515 @

o..,..:-cg,@‘co‘guﬁijdedﬂ‘u‘xa)w%d’4.GJ_~J|v(t) :’ y 8020 g‘JJY‘J.«u
@UJﬁf.quekus

=20 be 5,01 5505 4T @) £=5.23 Lo 5,01 )L 21 @)

Tl el sl ¢ ST o I E e VT J10aIb as e Jamy 5 BE + 5 luaall fatews I sb Jany @)
oo I ety el i ls 5 S22

3
3}



Gluwlwll dacla

The Chain Rule
1 5l U 0l 31 JS e df
@ /() =100e"" @ f(x) =sin (" + 1) @ f(x) =cos’x
;§ o f(x) = cos2x — 2 cos x o f(x) =log, G ;_ ! o f(x) = 2cot” (mx + 2)
3, AN
@ /(x) =log2x Q(x)=Inix+2) Q= ( 55 )
A Y

@f(X):x21120—x af(x)zsn’l(i%l) @f(X):SCOtx
S

:swmwx;@;uﬁyﬁﬂwwm;wm
. ™ 2 8 ™
@ y:231n5x—4cos3x,x:7 @f(x):(x +2),x=—1 @f(x):tan?)x,xzz
LN
2

Bl sV ol 5l e > f(x) =3 sinx — sin’ x 01BN Gl 13

& ﬁ; ﬁq
S(x) o @ f/(x) =3 cos’ x Of .l @
oodl pleal Y szl uT 0 < 1 <28 X = acos £,y = bsin £iiar o ) Bslaslly s any @)

. _ T .

v DbsadNut= 4u~w

2

B Yl oI5l e b icsba e = e 1ol BYI ols 13
Tladie oloadl Jor 05535 <01 BYI gmin Jo o35 I Pilazll S| a1 @)

£ % ¢
ksl L anl S 4y = kiiy g S Pllall e pleadl e (65 gonll Uslas 1S (Sl S 31 @)

J(1) 0B (1) =7, F/(1) = 4:05 5 ch(x) =4 + 3f(x) 0515 @)

S0 = 4f(x) O il oy = € + e 01 5V 05 13 @)




albwlwll aacla
The Chain Rule

@ 2
S7(x) + 16f(x) = 0 0f 3L (f(x) = sin 4x + cos 4x : 05 13| @
:Os0s27r:¢,.:>¢x=sinZO,y=2cosez&L,ujJ|ZJ>wlewdbi
3 d 3
T Joodl 055 e ulodl sl 4T @) 03—l @
Vool e alaadl aie 0,56 1 dkzdl ao| @)

r

2 T
s s 3 85,0 (il S ally) gl sl 0(8) = 1526730051 28 L @)
5 Loy 0556 e 8,0l gl ) 410 < 11010

;A s JS 3 3llaacdi ¥ e s (Fog) (1) 42

@ fw)=v+1,u=gx)=Vx,x=1 @ f)=u+—— u=gx)=mx,x="
\ COS U 4
JS— S slomadl L Jtedl 2 :)g )0
ol,wm,..yq;wnriégsﬂ;z
TR YN X DU PR SN [N P

-10-9-8-7-6-5-4-3-2-10y 1 2 3 45 6 7 8 9 10X

£ ™ ™., a . _ . 2T . S e “ o e (s
.x?\.u—zstsz.g_,.?as_10s1nt,y_2+2c0s2t.¢¢dlwwﬁgjl%,ﬂd;wlul5bl
& w 6}
C,.L.;J\ng.omdlﬁwtw .tZd\IJ.gf,.L.U\MwL«.«J\J:o @
yﬂ - - N ¢ 8 o
4 tida | slaal owis yslnall S8 20 1T @)
2 x=2sin2t, y=3cost 0<t<2w
1
-*3—2—_% 2344 1555 ¢ oY1 i Dsleall o 5 oy JSU el foo 2]

3
3}




¢ . oII éloon o'o!II
Implicit Differentiation

e e W

Sl IS =2
cx3y3:144 exy:sin(x+y) ey4—y2:10x—3
°xsiny—ycosx:1 ecoty:x—y ex/xy+x+y2:

Sl
Y4

lanedl 2l e Gl G 8Me IS somtad ulawd! Uslas
: \

@ £ +3xy+y =x+3y,(2,-1) Q ¢ +ylhx=2,(1,In2)
S
9 2 yz
04xy=9,(1,z) THE=1.012)
4 Ak d—zy.»-T
I e J‘gdxz >
Oxzy—4x=5 @x2+y2=8 @yzzx3

x=2baey =208V ) soleadl Dslas il @)
(1,0) &zl ke (x + 1)’ = X"+ Y1801 otad uleadl e (63 gondl Dslas 22T @)

X=ebaey=x(Inx)":01 BV ovad wleodl Dslas T @)

.
oo ) 1 Bl Y ozl 591 U1 BY) e IS i ]
10 2
¥ X \Vx +5 ¥
Qr=(-2" Q= O y=(cosx)

Vel +2

2 2
B e e 15 A1 (4, 0) il 0l 1 T+ X = LB i e Alno 1T @)

@ 2 £
ol de BNl ot alos DTl (3 ) gl o X 2y ) = TS oo o5 a4 (21

0L e puida)




da3gll &uwljal deiw Jolaill Glauhi :2 Gaagll

cosredl Jadl araal BV oy PRt pde o g it gl sl sl 15 5o hns ]

alaill ugua ggild Jlaiwl éuliall Ja o

Y el e S S X e Ao

0 B__ 12 . e g % C e B 15 ¢
AR VA
A ) A N
SY|EINFEREN PR NCES I 2
6.cm/80°\_ 10 cm

¥ =6"+10"—2 x 6 x 10 cos 80° 4 Pl g 0 56
x ¥ =115.16 Ao IV Doz,
x=+/115.16 Dbl n AN et 3y
=+ 10.7 Ll AV Jlanzaly

.
w0 5 O Kl Y 2 5Y e = 10.7 003

% J

..”.'.I.'. 11 GVl "j.:‘

a &

[0, 27) 5 2l b L Lo sles J$ |5
_ s 2 . _ . _l
otan2x+1—0 02811’1 xX+sinx=0 Ol Cos x =
S 2.

[0, 27) & 2l 3 sin2x — cos x =0 :dsleadl & :ylin
sin 2x —cosx =0 slanodl Usladd)
2sinxcosx—cosx=0 Ll cans olalaze
cosx (2sinx—1)=0 5 22 Sale cOs x ] 2L
cosx=0 or 2sinx—1=0 Sl o bl Lol
cosx=0 or sinx:% sin x J LWl dslaadl fou

x:%,%ﬂ x:%,‘%‘- [O,ZW)SJ;.&J\%S’:x_SU_stSJ@




&a0gll dwljal aiwi

€ f(x) =6x" —6x+ 12

Jolaill Gléuhi :2 Gaagll

Jadliill Gljiag aul jill Glpia agaai

. 2
S e 0 31 S Sl ol 85 ) 5301 ol 5

0 f(x)=x"—3x" + 4x + 3

0 fx)=x"—8x

. ¢
J(X) =x" + 25— 3100 BW jasbadl ol g bl ol 5 34T 3lia

flx)=2x+2
2x+2=0
2x=-2
xr=-1

il el ant 3 0 BYI dnte 4T T g

O 5N D
MQM\;UW
Dslaall b 02 = o

2 e o o)l iy
X=—1: g daiadl e (03]

Aintadl 5,L5] sl 22 dghall

¢ é & é & & &
5] 53T 05 (0) (S e STl dnd HLzTy o(—2) S5 e tiall s cpo JiT da 5L

(x) )L;-"'-Y‘ V;E

f(x)s,L3)
a5 5 O BN 4 3

T T . +++++ .
) 1 x
x< -1 x>-—1
xX=1=—2 x=0
f(-2)<0 f(0)>0
el /'J%L;:i

(=1, 00) 8 2 sy (=00, —1) sl b bl () 03]




dhuipall GMa<all
Related Rates

2 Yol e JS 3 0 U1l s 25 Jed s B e’ /s Uy p sl 65,5 00 £
120me B s J b 055 Lazs @)

# "
(it oo 3 031 ] b)) 1435 €’ aazis 0 S Lt @)

33.5i850. 215 @)

JSll AL (58 sl e s, ugd V= TR ol 23 @)
(f 315305, 445 OIS 1305V sl Ry eV LIS T sl

2 @ £, @ . @ 1
R x5 Jdxs 4 céamp/sec Jdass J& 5Ll sa_d 5 1 volt/sec Jaxa

R d=2,V=12Luxs
A S
2 2
Qﬂgﬁll&gg_.,.)ly%tc&M|&wwéswydjb&gM|les,Mw,m!0¢.3L§|51
%

A=L¢sin 03t Ll il sl Sl il @)
2 : P

Serbeall U5 Sl Like (0 = Tolowie dtall il 235 U3 il ¢ rad /min J3ady sl 5 021 <5l 15 @)
@Uwﬁ.’w‘
.
352 ax a3 emy/s s ax Jlas 1 s J3ad 018 13] f(x) = lioxz {01 BV s o 1 23 S5, @)
X =20 ke y _SlasY|

N 15 3588 il Ll s U3 w0525 T K el e s 50 il @)
' AOKIM 1311 5 g A sl iy slamall IS0l 3 Lo

7km 21300 km/h o185 5 sUall -y a0 L1 235 J303 511 I s

Al oda 33 slall i

A

=Y

K
I3
3
3
)
B
.

e



y=iillg tngnill @isll

Extreme Values and Concavity

R (ot O Bl Lol (5 ol 8 2 ol ol T @)
\/\/ slmall g8l p Gl i ol B
1
< 0y 1 X
illanall 3 2l B 3L U 01 31 IS (ot 5 D) 2 g phnall Aol 2aladdl gl el o]
@ /(x) =1+ cos’x,[ 7 7] O 0=0"-4" -2 3]\
O /(x) =x - 2sinx, [-2m, 27] @ (x) = xIn(x+3), [0,3]
O /) =x+2,-8-1] 0f(x)=53x—ezx,\[—1,2]
1 S Us 0 31 S0 (o 5 ) 2ol idowadl 5 gl 12301 o o3 Bl ol 35 531 3 ko
o f(x) =sinx + cos x, [0, 2] o {(x}: < f z
O rv="7-1 @ /() = In(x* —3x +4)
O fw=¢" @ rw=2"
5 G 31 S il (o5 ) SBllani¥1 S5 Sl )5 V1 ) 2l o 5
QD f(x) = 4%’ —3x" —6x +12 @ () =" -3 D (0 =2 +2x-x")°

Q/w-ri-x - @f=x-% O /() =2x—tanx, (- T, T)

fERE o8 A e S S 1(0) it sl L ) o

. /?\@ oo o2 il s 5505 3 £ 013N ook 0,50 A1 x5 @)

_3_2_%2; A FOLBN Laslall ol 5 1l o 5 @)
|

(el 1) Al &itedl st Somzd ¢ 3 Lo 0131 IS Ldowadl (5 guall o281 ]

@ f(x) = 2 sin x + cos 2x, [0, 27] @ f)=x"+- @D f(x) = (" -3)¢"




y=iillg tngnill @isll
Extreme Values and Concavity

(OTLYRREN 375 pmeodl i 5(3, 12) il i Aos ok iod f() = @ + b + €201 33 05 13 @)

.Cjtb}tdi&{\ﬂ‘&ﬁjswfkb

A ,mgﬂ}qﬂgﬂ,@h}u@ow;xﬁlsmu,«sm‘}iuf

:g‘jﬁgy;‘t}‘,m‘vpg{wm?‘ﬁzw

058 Wl el akie 058 AN 103501 @)

| VO PN NP PON [N R PN 5 1 S KOS RS [ -

12 e il 1 il Loy Slmnoll alie L )55 1o 2l L @)
Cigretoll el & 5

[\

3
J
3
3}

A A2)

A

5
Bl Y Al e b f(x) = 3¢ +ax’ + bx’ + cx + d o) 3V S 13

by i) 1 e JS e an s (0, —9) il s (2, —78) i)l sie 5T elas O 51 el 05 13] @)

dsccy
Al oda | S| G o BT ulas L 01 B3Y1 ot e 208 e o 15 @)
(S ) s i s 5 0 J) 30 B S Ll @)
5 5m red Bgmiad) Bl ol K S sliowio 201 0(8) 01 3V oo}
S o B il JSU el dgmied) o pudl U S (s s
08w Bl b el a0, 1 153 0T @)
S sV 5 o podl sl VT 3 el g ey il 23 e @)

\ b Sl Al ol il Loy Fhgarall el i o g 55 Aol il )

14“1}(1‘)

A

«(1, 5) dlaidl dee C3lansl dladi 5 (2, 11) daidl ke dloes (5 gos dad f(X) = ax” + bx” + 01 3N 05 13| @)

.Cjtbjtdi&{\ﬂ‘&»jswf.)zb




wngnaoll ‘CI.LQ." Uléuhi

Optimization Problems

i s s ) 02 a5 0 Loy 51 1 51 5 elitn b ol s b Lanbemyacmotsts) @)
coSes Lo ST dedd)

(500 T’ daze> (e s (531 520 s e Toald o gl 53 1 5Y )l 0 0135 ponas B3 3 5 (2 )
oSas Lo JBT 0133 s omlws Lgd 055 1 sl V1T eI o o g2 s ¢ el daghe 505 5

3
3J
3

‘ w
;,w,g‘szjslg:.;‘paw)w&;bts}q%gs,ﬁ%:sin(wg) [0 3Y1s s, = sin £:01 BY e

A S i pL vty 2 UUAGYL.»
e b iy 11 (3) i 12T @)

0 S E< 27 8 J16 2l b opania) g Bl ST T @)
.

2

24 cm Z@f}'&}bé«‘ajwd‘l&ﬂﬁj42401114.‘).58,5&»

X 24 — x y - v £
ya s A s g 0555 s Sl 0 531 @)

v - e 2
N s 3 A ls & gomn 0550 oy ¢ 2l O 5301 @)
coSes Lo ST

it o T . .t . - ol -
il T el 515 R a2 i Olaki s 0L b 22 @)
$3.80km/hie ey i bl asl e R bzl -0 As L
Gkl Lo 50 km/hie ;o Bo Ll callss) cauis 3
451,100 km L Lgie dns i oo R dlaidl ool 5 =Y

A Sl s




&a0gll dwljal aiwi

dx<pall alacill :3 angll

cosredl Jadl araal BV oy PRt pde o g it gl sl sl 15 5o hns ]

agaall Glyis GValsa Ja s

eI [FON PN y)%j.;j

O F-4x-12=0 @ 21" -6x" +7x-60=0

3x° + 7x° - 2x = x + 24 :dslxal) j.i-T :Jlia

:Lf"’Y\yﬁJ\Jﬁ\}iﬁomw‘J/‘wc:*-‘%d"xsJ”L*‘J”‘J’J’Tufl’@w‘j"nc-}”wbiméﬁsu’lzj

3x° + 7 —9x =5x + 24 Standl D Laoll
3%+ 7x° —14x —24 =0 Dolaall b logsar(8F + 24) Lo
?
3(2°+7(2)° —14(2) —24 =0 X=2 Ly
0=0 v < bl

(327 + 7x" = 14x =24) 1 )lual sl ge T gax — 203

(6 = 2) e lazall Vs ool N bl sl
3x°% 13x + 12
X=2 )35 + 7 — 14x - 24

3x° — 6x°
+13x° — 14x
+13x" — 26x
+12x — 24
+12x — 24
. 0
(x—2)(3x" +13x + 12) =0 Sael) T 395 ool
3x° +13x+12=0 or x-2=0 Sl O pall ol
3x" +13x +12=0 Tl dug 31 Dslaol
(Bx+4)(x+3)=0 Jol st JI Jloll
x+3=0, or 3x+4=0 $aall o)l isls
x=-3, or x=%4 UJJW\UAJS}U

2, —3,?4:@&),;\?) J ol 3 Usleall s 5 (03

J




Ga3gll Guljal reiwi aSpall alacill :3 Gangll

laule Gillasllg wnilas¥l wngiwall wna Glaiall Juiai
oo 121 3 AB aral) 13105-Y15 sl oS (B(2, 6) iS5 A4, 2) <35 1) @)

ool o 3 AB szl L3015, ol ST B(0, 7) iS5 A(=2, 3) its 1) @)

o e sl o3 AB womiald &1 5 sl 5T (B(2, 7) 1S 5 (=5, 4) sl 1] syia

AB = (3, = %, Yy = Y,) ol 143150 B
=(2—-(-5),7-4) =(7,3) bl s B(2,7) 5 A(—5, 4) 52 s
la| =m a= (al,az)Wl}.wW
AB| =\/7* + 3 B=dB = (7,3) o
|AB| =/58 ey
/58 5a e ke AB = (7,3) 03|
S J
ayilall alalsa |
ol 5 5 s b s Jsbs (=1, 8) L3S e 8 51 Aslas ST @)
(5, 4) 1wt 2as5 (=7, 13) L3S a8 55 dslas ST @)
v oY1 iy T35 (3, —4) LS s 51s Dslee ST 1ylia
15 100 g s ey 35l oy B3lndl gy 7 Tl (o J g ]
F=v (5,—x)" + (0,3’ S i Bl B
=V (3-0) + (—4-0)° (6, 3) = (0,0), (x,,3,) = (3, =4) L2
=\9+16=5 bl
(x—h)’+@y-k’=r F s i Cinai s (B, k) a5 505 pls Alslae das
(x—=3)+{@+4)>=25 r="5,(h k) = (3, —4) LAy




Ga3gll Guljal reiwi aSpall alacill :3 Gangll

el i e il 3 Y bzl pllas - daes GiLy o] @)
4x + 3y <12

y—2x<0

o

RN
\&

o
5

ol B e 3l o3 ¢ Y1 il ol o ks Gy

xX<3 Y

y>3x—1
3 N .

ool et I GL 26l 1 Gghall
2 . s, > 2
4 SEad d\.oyzgx—ljcxz&ﬁajw\W\LfLﬁJ_.a\
2 . A Elndl 5oy bl gl dor 5 Y Wl Loy g 4 SV (6 gtamed|
_ . wo wf %ﬁ**} _g _ . . T .?o
| u,ausgjw\@w\y<}a|jm>ﬁjgg\;memwﬁ
—4 sl )]
el o o bl s 51 2 Ggaal
ol o & pemalnodl Joom  alate o 38t Bkl 0585 35 e s Ayline ST o dalate | LS
aleedl SIS b LS byl

+\&

\
\ &3

v Jodl ey G| 3 AN

2 » ‘ P g .

gz o] Sz 305561 3 ¢(0, 2) o ol Jo Gl s o 2 55 s Joull o 0 3o
x=3 PENEAEN]

2
0=3 ol
053 \/ WBJL:JJ\

J’>§x—1 A dyzot

?
2>2(0)-1 el

2>-—1 v WSJL:;J\




apall alacill
Complex Numbers

SAWAZEL

\ LEARN 2 BE . K &
AN 5L e JS 9 o N o) ded ]

@ /128 O /-1 @ /-31

—28

0O /125 (5 JRRVEY) (s RV

.
:ﬁ:iﬂ@@by@i@@l&jf@ls%?
o i? o l-12 e i98 ‘@ l-121

< & .
LSV sl bl sa Ly 1,3100T @)

3,
n

z

S A slusyl

z Re(2) m
—4 + 6 »
-3
8i
_8 3

- Imp :‘Jr

L 7 s —4
4 0: o

\4‘7‘5,

4i ~3i
‘#;k QD 4 D -3
| - D +-2 @ 3+5i

:—8—7—6—5—4—3—2—11 1234567 8:

L O 3-5i (19 I
-3
L5 @ 7-4i @ -5+4i

—6

=7 @D 72 @ 5+5i

-8
\




ai<pall alactl

Complex Numbers
ARN 2 B A z @ % o Zs .
Im B Bl 220128 2 slueYl e S5 T @)
, E
6 A Aol 03 il 35 gually YIS 21 6 s
5 X =
G
X 4 B .‘\.:MJML:E.A
3
2
! R
< = > o
—8—7—6—5—4—3—2—_110 1 2 3456 738
=2%xD
r =3 S\
X —4
—6 X L N
-7
-8
\ 4
tioeoes b e dlslis IS oo i)l ptdiioed) Y ded g o Gac ]
g LN
@ Cx+1)+4i=7-i(y-3) @ i(2x—4y) + x+ 3y =26+ 32i

taliadl s ealls @:ﬂl%%,ﬁ‘ ;‘.Aﬁgﬁlnggf&ﬁ
@ s —5i @ 23 -2i
Q -1+ @ +-2i D 2+8i

. )
el 55 gl ASYIAS 2V slae N 0 IS ST
’7T e T . .
@ 6(cosE+lsmg) @ 12(cos T + i sin )
21 . . 2T -, . s —T
@ 8(cos?+zsm?) @ 3(cosT+lsmT)

1 2 %': - 1 & H &

s S 2 (g sedl B oar Ll o3 51 LS 21 shaeY o JS 35813
@ -1-iV5 Qo-i @ 2-si
—9i (11 W O i-3

3,

2
“
-]

3

ﬁ

LS A slasy




3,

@ (6-+38i)+(3-5i)

£
3

3

N

E O (3-6i)(8+6i)
3,
\123.
Im A
3
2

3 —2-10)\ 1 2 3
-1

-3 z

&pall alacill wnle Glilasll
Operations With Complex Numbers

:aﬁ.ﬂttzjls,,a)lgw%:gluﬁjscmki

O (-6-3i) — (-8 +2i) @ :i(7-3i)
. ayd 2 +i)(1—1)
Q (-2+2iV3) o=
N

W3 Z 8 A cpsdadl 2 sV 5 slomall 5 201 5 sl igzad
5
Tl LY Y e o

.@QSJMQWJZO{:J:JO.A)&%“ST 0
N

w s * - - 5
L WL S N el e IS il il 02T @)

.%gjﬁ‘dw‘&é%j wzo.pw\f.ﬂ e

1l G IS il b (|| = 18, arg(w) = — =015 Z=-3+3i/3 ;o513

@ arg(z)

QD -15+38i

DS
@ |z @ arg(zw) @ |zw|

S U 5 2 s IS s 3 o pdondl |

O —7-24i @ 105+ 88i

3 W e e 1 o1 A3
W= =100 s ctliall 5 ally assb aw = o + 2270 13) (17 )




&spall alacil wnle Gillasll
Operations With Complex Numbers

z
%

TR 5, sl L e S s ¢z2=2(cos%+ isin%) R ¢z1=3(cos%+ isin%) :als13)

_ 3 z,
s RS O =(z) D -, D
1

il L e it dod Ld

U—9i| ..
3”1_5.&5\4@

cpsdodls by @ ol usaall e S Led dxb o 4 5% 4+ ax + b= 0 :Hslasdd (5 (1 + 4i) 10513 @)

RANPINPRVA AN
.

362 — 153i =
NS = @
\
< . & . \ . . P ?—‘
A g AN ol ol o5 (4 4 B1) gl (T 240) 3] on 1 pdadl T 0T 8T @)
2

(4 + 30) i ind (555 (7 + 24) i O 51

-

9

[ 2
(44 30) 2 ol o sl (7 + 24i)  plia ST 2T @)

\
- O a b e
byt o) padall p JS T BT 4 = 1 -0l ) @)
: 5 e Dalas Js |21
@ 22 =87 +13z-87 @ 2 +42-10z+12=0

oo drl S b i s @hed 2B 2t + a2’ + b2 + 1024+ 25 = 0:8sladl 550 a4 2 =2 4720513 @)
bl £5 21 5yl diisl sl

3,

2
“
-]

3

ﬁ

LS A slasy




S

*30

3

N

S A slae

z

uSjall ingiwall (né cuwaiall Jaall

Locus in the Complex Plane

% v 2 & £ . &
@,Lgumaw.x?ir:‘,s,inéwi‘_gamrscggmﬁ;w&smémw.u@ﬂwu?‘
@ Iz+5]-3=1 O |:-2+8i=13 @ z+4-3i=7

. . z+3i . .
O |z+3+5i=|z—i © :Z_Gl: @ 16 -2i~¢| = |z + 4i

@ . _ b P A Y .
1S N 5 gdl b T 3 Y sl o IS At 5 pntigh Jomodl A
.
0 arg(z+3) = % 0 arg(z +3 —2i) = %T e arg(z +2 +2i) = — %

Qus(i=5)-7 Qus()=5  « @us(Zp)=3

S

5
&

S Bl IS e U1 il Jomall 520 e 3

@()Sarg(z—?ﬂ')s‘%7T @ |z—2i| > 2 @ |z] <8
. < % ¢
. B Y A e b oz — 5i| = 3 1 esls 13

S 6 sl sl el s gl ol oS D)

(=7, ) 5 2l Asleall Gaod 1 285 AN slae Y dad Lolaadl 2ol axf @)

— izl e - 14 1] <Liited g L LU i) ol S A sl ol @)

.? <arg(z) <0




Imy

5
4
3
2
1
0

LUl e gazead —tigl] Jomadl Dslas (2IY ) 8T (19 ]
sledl S b AN S A el b 2122
-— :M&u‘v:7+7i:al5j‘u:—7-|;7i:¢3t5\51 (20 )
2\-§¥ ------------- el ¢ oVl ik S5 s gl Usbas |- 2 | = 7

.U)cu&xgjiﬂcﬁs.iaﬂd}éﬁmﬁ\

—

£ s % ¢ 2 .
2] < 2 alaad) Gasd 1 Bl il Joeall OS5 AN 6 sl 3 ol 30 2B = —1- 003513 @)

Jz-u’] <)z — ul :iyleadls

Y
% . % v 2
2 S AN sadl a5 carg(z -1 +2i) = ¢ cislaedl Je = 4% 30 = 2 skl S s gall B el @)
.l;.ol.q.@,m"% fé.ﬂl

oS AN ol 2T 5 |2 — 6] = |27 + i) dlaadl s oz — 3 —21] = 5 1dlaadl LS A s sl b 2ol @)
LG cpsbaall Ol -l
2N

S I8 i e B (g1 pnigll Jomed| Bl (2 Y ) T

@Im

»
>
A
1
3
1
1
1

L .

»—\vw»mm
°

= N W s o A\
-

—2‘—1? 1 23 45 6

¥

3,

2
“
-]

3

ﬁ

LS A slasy




S2 Y LSGall wingiuall wha qunaiall Jaall
Locus in the Complex Plane

a P

SIS 3 2 il el o] bl ol (2 V) 5T @)

;33 Im“
“st0
©n
2 N
2
:4\ (2,3)
\1)3. P }ie ‘
|
7 |

€l 1555 arg(z — 2 + 3i)= % aslas I gl Jomodl 2 13V 6T @)

A S
a) Imy b) 4 r Imp
5 5
4 4
3 3
2 2
1 1
7 65-4-3-2-10 -7 -6-5-4-3 —2—1(1)
—1 —
_2 -2
—3| =3
q A \ 4
Im
c) o Imy d) 4
5
4 4
3 3
’ |
1 Re
Re < >
> —7—6—5—4—3—2—1(1) 1 23 456 7
-2
_3 ————————————
Y N %






