wilagllif-ull

* 4
] W LU..N
*0 L o4
Y gl - pdie (ALY Cauall
Jo¥ (uwl yl | it

snilanlliff_nl
urtialipgk il
National Center

for Curriculum Development

e
- X
-y iy
'./ La:
" o
.
- N
iz —
e 4
/ L
Vi o —— ‘§ ' \ 4 i
7 A - J
e v
al
# .
- Ll
A -
. i - -
> -
.
-
- -
. -



Ijfall
A

National Center

for Curriculum Development

R PBAPRT

Y g al) - e LYl
Jo¥W ! (! k1| sl

PRI LN s adzs ol ) ool ol aa

Y1 gl G b o S i (o oSO gl ST il gl hasd 2ol 55 41 g

FALLN paghall ilagh 38,4 ¢ pLH ~

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

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




eI ol 5 e FLy L Ao a3, V1ALl it 3 LS Vi oy a5 ol g By 015555 53
(2022/17) o3y bl i 1 ok ) 35 p 2022/5/12 5y 5 ((2022/3) 5 5wk 3 gmalill o) b 31 55 L0l
1£2023/2022 ol 0l oWl (s 2y 2 2022/5/29

© HarperCollins Publishers Limited 2021.

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

ISBN: 978 - 9923 -41-336-4

Wbl 453, Y1 EL
ich JILs pls gl C‘*ﬂ}“ )
(2022/4/2014)

375.001
EAbdl gl b 15 a0 Y

S o IS ol i) Il LS sV g il e Sl il il
2022 ¢S ol 10loe = ealiadl gl b

.02 (125)

2022/4/2014 ..,
[l [ [wedadl s ginus [ [l jadl S 3dl | [aliall gl [ i
b Sl s gl ) e Caadl L iy Y s adias (6 giome 0y &5 S A Sl JalS i3l Jaey

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.

p2022 /-~ 1443 (i el L5V dndal



dodSoll

635 madl 5 by asmak 5 ¢ 5 VT DL 58 eas By o) 1 B ) 391 2l O e B3

055 el s 5l 5 Bl pl praliall Euitond ) udindll s 2 0155055 o 05l craliall ol b )5S S0l (pns
Sl I o OIS Wy Locizadl J5lll 3 01 3Y1 81 ome s (6 5Lgodls (b ymadl ol sincoy s, YT e 2l Cons
£ Llie aznlis 35t 3T oSt 55 il ol Lo B (50 5 0l iyl Ll ol

PECPE EA N S/ P VI P [ PS5 JE SRR JOS P N (P ScA e R (R W P PR
Al ol

o Bl oy iaal SV LUl le s gall Lnands & 51 Al jald sl Il =S slae] b e, 455
o2 - oS asdizall J sl pmabie e sl 53 120 131k Emalnl sl yl] 2 1Lall sl 285 edilssen) Lualall ol o

u.ijrsv\.@})icrud))w&wwwﬁwﬁbjdha;u@}b&byﬂ\oMr..".LEL;LF

Z.La\j.adl.c;JJ:J\O:;Gc;\;u)g3;}}»)%}@90)&;@3&94@2{5&-1«&»&3@0&},&}&\ﬁwdobw
Ole pd sl by e padelid s Lg.g\_.ﬂu)ﬁu\dﬂ\w;d\a\ﬂpra;xdéé}ﬁoyoﬂZ\_wv’wv.@.aw
LSl s e Bl s Bl Bl Lol oy Letltal e 8 Al ) 8L iy s Loy 5000

B LY g 553 et e ) ol 5 3 o o ) J5 s 2l 553,55 0
5 55 0 G o iy S yokadl OLSIL 2Ll B35 35 5 Gy sl ] e GBS 130 s Lazdl 5 LI LLS oy ois
oAl Bl G5 3L 3lan T w0 Bl e ol 5 iy oo s

Gaze 55T gl s ol I s o s gl ol 58015 Ll Gl g OF 15 55 ¢Sl 1k 2 23]

.Sugmalﬁ}wyu@uej@goﬂﬁgwéli}fj cz.b.@,..uj

gl sl 2 1 55 )




<ilginoll Goils

B e droiylégllg ardill culipisyl @) saagll
B e, AV IERCIENIIS BT
18 e N ISV pull 2 o,
26 e, Tz, USYI 3 el
B e ez le Sl il 5 4 el
40w S0 JERC SRS S-S LN Yol 5

D07 - e - SR S BT N S N S o)l Bylgs L




<ilginoll Goild

B e Jalaul @) saagl
B ... e e e e e e e e e e e enarnnes Al disaes 1 o,
B4 ..o o)l 5 o o)l Linie 2y,
s O Sl q@)u,ﬁw\,ﬁvbwﬁ\qﬁw\pmm 3 ol
BRI e plazll o Ol 5815 o) 01 81 Lt 4,1
BRI oo e e e s> o)l Al e
ILLE oo, Jaladl cildyni @) saagll
LI B e leadl e (95 50ndls ulendl 1wyl
RO e ol gzl de ol s AW Anzall 2 oyl
G ..., $ el (S Sliss 3
B e, g el SV 5 ol G2 4 sl

B B e e, b o)l Bolgi Lo




droil Jleglig il Calilpsyl 6aagll
Logarithmic and Exponential Functions

\

N N

)

\ Oﬁ,;sa_?wowwujm,wi‘y\w

L35 5 101 5 s ) ool Al i3 ol

\ § S a5 A I Sl gl o co2all 7S s
awy\jfﬁ\o\gy\a»you&qj‘sb \

o2r s clagee J-{J & ol Gaslasdl s ¢ ozl Ul

Aedal Lol Legla L \

\ Y
o5

\ N\
YN



:6angll 0ad (9 pjmhu

Sl el cawasliast 5 INIOI BT < 7 /> Al sV 1 3
N
aiady canailias 5 o ezl I O1 Y1 @ / FRAFINIR S

S
T
T PR N N[ I P
, ) ) & SN
ol 58 Jlaxi b 2 2N Vsl |5 /
el ) ’ LBl bl Ltes

P 7 4

DS 5o (7) 5 (6) o] b G ) iyt ) Sy p5 Jorzal

o gl dsl s e 31 |5 ke 5 gl adin da | ed ¢y Ll
y




)l

aud il caliisyl

Exponential Functions 1

Z ué - .o 2

Ll alias g caailast 5 ¢ VIO BTG uyall 8)89
o4

Y10 BY wllianll

155 55 5 P(f) = 325(0.25) 100 SV o) pgul o

S glll 58 5t al5LS pn delun £ dmy G 50 03

A5l e ool 5 us
, il
wuull glyiall

S5 b < 005 13
Fe £
Co flx) =" 15, 500l Jo K01 5 (exponential function) Wf\l! ol 23N 05 2V 01,3

radial g b #E 1 5b>0 oA e D b
Now=7 Ju o)

_2* — ix — * z P @
fx)=3", fx)=() f(x) =(0.6) G 15 o

. s . Ol 15) BT L adlw 403
.SLLMM;&‘ML;:‘Y\Q\PY‘&M::%‘;YML&)W‘Y\@'J&'JM»\O&H p
) ) O Y s O b = 1

:EJ}*’g;—éCQUC_h?“-i
o )=
lanedl 2 dod ks b s 0l 81 S o ]

D f(x)=4",x=3 i
flx)=4" IR Ja 5l )3
G f(x) = %

3 M @ ../:
f3)=4 X=3 pa s 5V el bl sl
=64 4 =64 ,ﬁéﬁy”wj
N IR I




f(x) =

3,x=4

Laodl 01 5V

X= =2
(1) =2

slanedl X dad s b Bos o 381 IS ded

J

anilnig aninill glyiall wilul Jyiaill

Jsdr sl il b > 1 it f () = B 13 500 b 63 —ENTO1BY) el S
DU Joo 55 o3 ¢ M W1 (6 sl b il cpn i) 25 200 15591 s o5 €033

e o ok 8 G ean

eIV OB paslast GLasea GL) el dlaxtal Layl S

‘
2
Y Ul e Conb f(x) =27 1813y

w 2

.&JJLE‘J."b#ge‘#gd@kfirjc@lﬁo‘ﬁY|J§J 1

2
o8 s 530 11Gghall

X -2 -1 0 1 2
y=f - 1 2 4
(an’) (_2,7 %) (07 1) (1 72) (274)




2 2 :
LY (g stndl 5 01 B el 28kl | .
: : »ail
el me i s ey (=Y 6 sl B (X, Y) 23 41 oYl e is azes g Jloeall ¢
Al 055 0 el S S LS Jomte i Jool 3 | S e
y \ ) O)_ich))_»A.H
9 1Y e pomes 4 01BN s Jlres (03 e B35 01 Y
8 i SN[
7 Lt 4l (0, 00) 5, il gaelday il | T T ST
¢ ) e 3 A 3
. X gall a8 855 oY 5 pmeal
) ; ndl )1 X o815 oo
- X Yl ) seall g pealaiedl AT (20 1S Jle e
_q_o_ 2 3 z % ° .. e
T“’Z—ll T Oty Y T isls i g 270 Ly | 2 el e
. Ze ?’ - M“."J—:;’.(""“—““":"
X gadl oy .x:OLAJ;.clj.AO\J:EWyCE.EA\

€t ol w28 f(x) ol B Jo (3

Vo 3 x o3 ol Lds & eyl 32 () 01 3Y JSasi
G0l BN e sl

§ o) o) u o) g3 4 , .
A1 fx) o) Y Jo o b e JS o3
Y1 Loadl Ll Jlanialy U3 o Gimerll 5Kl s e 5 ol s () OB s Flhdi s e
) ol 01 78 sl s
.;\.o.a.ﬂ uo.g.oa.lw i £— 53;:3\ ',_<A.-/ i} c.l_>|).$

o p ) D Gob e IS
Y ALY e b o f () = 37018 13) a5 Y 3] ¢ Y1 sl

e £ z e 2 | g
ol b gl el loms 531 05 (B 01BN el e
AT 3013 o
.&'\by‘d)fmj\ywﬁd| Jq-\ .Bb\jl]a.&y
€ paslh ol oyl 525 f(00) 01 B Jo y f
Col 5 a1 fx) 013N 1/
. 7T,
. /ﬁ 1 X
1oV e pazes adloes eyl 520 01 31 (%) = 27 01,51 0T oot Jadl e YT

385Xy el pa il ooyl ot 4l 5 e yoll Aol slae Y de yones ol ke g (iiisd|
) ’2 e ¥
b>1e f(x) = b5, 5l o 2101581 G106 ole JSCau s ol o) a1 5 0151

A5 Latlasdl o




W () = b1 o 2NN O L el YTl VJNLM
aailas Caisiuls 0 <h < 1

s
PO T TP %o 1\x ., .
ZA,,»Y‘ =Ly e %U cf(x) = (?) .¢L§ |Al
s 2 z 2 ¢
.g,La:J‘ J{,h}} ol g s 0 r.'t' Ll Q‘ﬁY| J."LA|

2
|

.rggd).x?&;s :1aghall

X -2 -1 0 1 2
_ 1 1
y=f(x) 4 2 1 5 I

©y) | (2,9 |12 | 0.1 | 0, | @D

¢ 2
SV (6 el 3013 ol 12 ghAM
t S sadl 3 (3, ) 5 A1 2l 55V e
SIS e oy Ly Lol o e sy
sl S]]
1Yl de ganes ¢ O Y s Jlows 03]
S jﬂ.ﬁ-djjc(o,oo)'é)_’ﬁj\}éo\m‘gca_glﬁad‘

fo) =y =2"

—4—3—2—11 1 2 3P4

v XJM\‘}A‘_;:&TUJLES
el o sl s O 2y
X el oo oY1 e goeadl o paalaiadl ]

Lol y > 00N 42 gomall o el O B i 52 ¥ 8 (sl i 5o (3)" O L
X =0lotie 142 01 SNy alaidl 03]

¢ paslich <’T Ll f(x) o Y Ja
Vo3 il x B sl LS 8V ¢ sl f(x) ol Y

Cal ) bl f(3) O 2BY) Ja

AV Bl st el U5 s O»J oSats ol 5 () OB s

®
1
odosi
1018yl st
5350 SF0) = (5)
WNef)=b"
(-
2
3
4




Y AN e wb S®) = (3) ol 13l
sl o a5 ol s 3] o3 (oL 015V o
oY1 ) gl e cpnbaiiadl A
€l ol ) 5% () Ol SV

| ) a5 () O 3Y s

J

512631 26 s a3 ¢ ailiza ) = (1) 01,—5Y1 5T ol sl o oY
gx),;mﬁgﬁwt_ssbdjC;?,J\a?a?wuwm‘zpwm\u,cwt
o () = b 5 gl e 2T 01531 Gl 30 eple St o) a5 0131 ng

Lol jaslexlld 0<b <1

wiulll glyia¥l gailna U
2
y f(x) =b"5, 02l Je L2101 L fied) o
| - - I uI
| ol b#E1,b>0, ai-sie bl
flo)=b" = . B A @ i IS 13
| sy .
b>1 | ) Ol Y| owie OL B
P (VSR Rigisd slaeYl ie gazes 52 O 5YI Jloes <.
—4-3-2-1 11234 e Aol i
idgs) Sl eN e gars 52 01 BYI gds o
y (0, 00) & 2l GTR" & 5ol
o=r b> 135 310 e 0l B8Y1 0,5, o
b -
v 0<b<1eslsis) Wl ol BYI0,5

(0,1)

X gl g BTl Lot O B e
Aol i By el VIO S it e
-XJN‘&%V}‘(Oa 1)

L L L L L
—4—3—2—11 1234

el gl a9 O 3




f(x) = ab”™ + k:a)gp (na quinill glyiall gailna

g w & & 8

oSy f(X) = ab™™" + ki o 210131 EY Y1 Ol et o el
LY ol e oyl 52 T L8 OST ol s tola 5 O BV s los s Ll

f(x) = ab™™" + k :8)gp na (il glyialll gailna uu.ul.u.li pgRdo

Ggam sl a, b, k, h e f(x) = ab™" + k0,31 0lS 13)

36 #£1,b>0,a> 0,

R Lii=) sl de gams 58 f(X) 01,5V Jles @

(K, 00) & zal oa f(X) O 8N (gde @
b > 1015 Ll =6 f(x) O8N e
0<b <1081 el flx) ol BN e

Y=k sl 5o Gl Ol Lot () 01 33U o

<

z £z Zu 4 f 3 & [3
10 728 ol L lith 018 13) G2 coloba g aloma sk o ¢ 5l Lo 0 731 IS0 891 ol o ]

1 f(x)=5(3)""" -2

03.a=5b=3h=—1,k=—2:50 b=Y f(x) 0 SV J| Jal,

GeaGebra

V= =2 5 f(x) 03N Y ol s e
Riigsdl slaeY) de oo 58 f() OLBYI s @
(—2,00) 5 2l sa f(x) O BN g @

55 f) 0BV Db b =3 > 150k,

cnilidl @call \ %
f(x) O\ﬁ‘}”&i«ﬂ\ﬁﬁ@wﬁdw\ﬁ
(.j Wslaadl by 5 3 Ol NI Ul el P

.(Enter) J=sY1 75 Je Lasll
Lo STy eyl 52 4T () 01BN L) bl 20

A\ \

V=2 Y0

@

oleii
0l BN e Ay
f(x) = ab™" + k
o bnin Sy o5
A P
(%) =D, a0 Jo
hyaos JS 55 e
coldo g s Je kg



2 f(x)=7(2)"+3
(00 i o f(0) = T(3) 318550 B FX) OBV S 55Le] S
03.a=7b=5,h=0k=3
V=3 5 f(x) 03N Y ol s e
R iiisl slaeY) ie gazes 58 f() O BYI s @
(3, 00) 5zl ga flx) O BN g @

Al f(0) 0 BV b b= 5 Ol o

il @call \ %

J(2) O3 Lt | o g s Jlonznl K
sl OBV T L) il ey Gl

GeaGebra

3 f(x)=-34)"+1
03.a=—3,b=4,h=0,k=1:5 Y f(x) 0L 5YI | L
V=158 f(2) 013N Y ol s o
R i) s1aeYl de oo 92 f(X) 015V s o oloii
(=00, 1) & 2l ea f(x) 013N e @ AJlw @ i SIS 13

LAl f(X) 0 SYI0b b =4 Slly o | CerilelAVienok
saf(x)=ab"+ k

wiludl @call \%__. (=00, k) 5 24l

Ol 5NN o | o g sy Sl s
AN S ol el LS (R)
Sy ey =1 a1 4085 Jos 3y a3l

(=00, 1) 5 zill 5 ol

CGeaGebra




¢ E‘ 3 & &
ri Laslizs 1S 15) (24 colke g lons >J.~|r:c‘;gw;,|,:s|‘}ﬁ¢amg,w|b.\_?‘

z
AR
e

flay =2(3)"" ~1 fx)=4(5)" fx) =— % (3)" +2

J
p ui
Lodl Sl e Olom 2o (3ol Sligladl o 28 3 A2N1 U1 SV e slitey
Loy o SIS I

6Lp.l|g.o:5dlio;‘j)

O i ske f(%) = 30 (2)" 01 ,8Y) fd ol i
o bl ke X o (385 oS B 35 elniis

LS B s e g do Bl

bl 6 s B3I S el 0 e ] (1

f(x) =30(2)" PRI
f(6) =30(2)° X=6 h
=1920 bl

8 1920 52 el 6 dny 31 S 3 ol il ada sde (03]

€5 b= 7680 Sl 35 st eny 1o ol oS oy (2

f(x) =30 (2)" arJl Ol Y
7680 = 30 (2)" f(x) = 7680 s san
256 = (2)" Lol
2)°=(2)" 256 = (2)°
x=28 W{xﬂ 3l slnas

bl B a3 80 7680 ol ol s ey 03] |

doglao
o] Sl e a2
(o 5l 35l BV
e
a5 Lo madlly )
g S ol alsdh ey

[

5

RIS



&S Wl ske () = 500 (2)* 1, BY) oo L o5
rolelldl e dlx e ‘Zijpul;c

el 5 sy a1 b & xSl LSl s |

€40 4000 ZZa)1 5 3 S LB s ey Sl oS lny

é“

Jiluwoll J5lg wjail

3lanedl X dod e 5L W ol 31 IS ]

O fH=011",x=3 0 f0)=-52",x=1
O /) =33) x=2 O f()=-(5)+4,x=4
@ /() =3+1,x=5 0 /0= (1)-3x=2

g 2

ol g llowe 03 ¢ LGl St G ol 31 s Jeod
O =4 O fv=9"
O /x=7) D rx) =3(6)"
1) 528 o LaBltd 0l 1] Eod ol g allome it o5 (S e 0 31 JS3 Y1 Ol o o]
@D rx)=5"+2 D=7 -5
® /0 =33)""-6 D rx)=37)""+1
Ao ldly o X e e B 25 3 Sl LSl ks () = 7000 (1.2) 10 31 ] 1L

Ayl By B 2 S W e 1T (D)
el 12 0w &S W s 21 (D)

€4 10080 & 1 Sl s ey Sl oS any (D)




2ol ISV asetdl e i d el & sl il 0T @)

Yy
(_174)
O S
Vo2
y=3

X I3 Sl 6 sl & el 2l f(X) = 100 (0.97)% 5 ,8Y) 2d 05 50

3] g2el o 1 o Y e

Ay b o) IV Ll e sall & ol il T (D)

Al 113 U3 Slale sall & el il 0T ()

P(t) = 100(0.3) o) 8Y1 d 1ol Sl ol
S S o (2 0 0 el o B
oo o g | S o calxd) EEN PSS

o2 o0 S jasesd)

Z
-

§9% ¢pdlaiall & sall Zuwddl s S

<o @

daglea

S Ol e ]
g b gl 0 )
) el S s
gle¥ledn o 3ly Lo
ey S LA O o 5
L T i
poka) s 61k ol
Lo o1 ol eV ) s
e b e )

BTN Y]

Mo i cligs |2

FOLRBYT el LI Jaddl ) slaeall JsC il el pgS

b5

z¢ 8

z¢ 8

f(3) 21 f(x) = ab’

€ alr] 155 el 25N bl Y1 Gl bl s (@B

flx)=2(4)" 1)

fle+1)

ﬁy%

T
b Ol 56 LS

fy -

(

L
3

y

y=5(3)"

f0) = ab* 01 BV 0 13 1w (D)




Uuiﬂlhhtuubnggoﬂl
Exponential Growth and Decay

8 s 2 2
N Yo bV 1315 AN ol 01 31 e JS sl 3

“ o o
ch,SJiJ\ C?J'H (IMeas V! J¢°L9 4&5@‘)}\ ) CNeAN ()\Jl;\ G)—o.lj‘ J.AL; cL;_.QY|j¢:J| C)\J;ﬁ\
a oi «
.M\ ;.,\ijJ\ C'U'n ‘u"x‘u‘ d&‘)ﬂ O‘]ﬁ\“ ‘u":':u‘ U»L»Y‘
Fos Do 10.8 55 ol £53,Y1 iSedl O e 3y
Jo-ie djj:w: 2.6% Ll 8 d:l.wiwjl f,ﬂ\ dws SIS 15) .(:2020 fL“
.(:2030 (aLo oLl L;g)}ﬂ\ Al

winill gaill glyial
gl s B B AU e iy DS sl 5
t SN OLBYI Jlamzals oo 1 o 5% 1w osls )l I LaS o pslis slowf o Kes
Al =a(l +71)

2 ~
«(exponential growth function) Y1 sl o I o—l OB e e sl
Ul asdot Bn 3,5 b sarld & grall Aol 75 (3lAs VI 228U @ et 18 2 £ om
.(growth factor) gl Jole il (1 4 1) L2N15,L1 ulul

wuwill gaill glyial p,,,san e
Sl b Al & gte A Ll 2 ST 0131 S 8 SV 5l 01 31 silalSIly
g glce & )

R KON RN yoild & yza) dul :jgaplly

vy

Al =a(l+n),
— T

e

il a3

)l

2

Ul 6p89

cllanoll

o9l alluo

@

o) ol ) 3
s2 A =a(l+7)
Q\J:jﬁl\ e (S|
S(x) =b": 2N
DA fortl S
b s ‘j.x_, 1+r

xuﬂ‘ju\atd.gaé.w‘j




6Ll (g0 : 1 JUo j)
(g =

[ ]
sde O s pLsI g 15 ol e Aul s 1l =

16 e 31% dwty 3133 i 5001 3 1541

o 5
o Fiirg ) el s Jiad gl 21 gl oo 81 ST (1
By 5 1524 o Lul jull o35 ki dejall b Lasde 5L e

A =a(l+7) gizy|,u\a|;5\
= 1524(1 + 0.31)’ a=1524,7 =031 a5
= 1524(1.31)’ Lol

2 W3
A(1) = 1524(1.31)": 3 s Ly Gl 3l ske J2ag ) LAY 5l 01 381 03]
) 235 o O g B s B Sl sus axf (2

. 2
=05 o5l (ol gn by Ol Sl sue sl Y

A(1) = 1524(1.31)' Sl ANl ol
A(5) = 1524(1.31)° E=5 hsy
~ 5880 Lol Y Jleazuly

L5 Gy = 5880 sa Lyl 215 o o 5 5 iy Gl 3l 3o (3]

CABRAN I PO P [P O P PR PO WNICE SW PO
6 e 18%

@ [3 £ B . w/g - '3
e pdl 3 Lasae Ol e ciw £y 51 se e 1 LAY 5l 0 81 s

5,327 ea iyl o1 e

iyl e 15 e ol gie 3 s LY sue a




winill JMaanMl glyial
2
Ol b Al & e s (Lo 2RS35 il kel o Sad Y1 el 3 Jl pa LS
SN O1BY) Jlerianls i sloe e
A(t)=a(l-r)

b ~
«(exponential decay function) Jff‘ﬂ IMowa Y Gl 3 sl O YA e gl
w;spgdwwa_,,wm_mrj‘u\&v\w\aﬂwﬂyﬁ\tw

9

.(decay factor) Il Juls il (1 —7) wY\ 5 Ll elsd U3 Jodh

Wil JUaasl glyial sl pgaio
2 2

B Al &g Ay Lalen 21 0131 ea 2N IV 0131 siLalIl
g slaie Ay ol B

a Tk
Mooz
A(t) =a (1 — r -

(IS ¥I Lule) (JW}UW)&\ ,;.S\)
6@I¢p:2dﬁo\;j)

‘ r Ga 2 245% s Lo 9 S| ois 0 5§ Bl 1elaS
Chsr?rg'g‘%“; : Ic«b.@)‘ s el 3’5{0

g s (ol 30L) 09 SN MS&N&J” Y a2 ol B st (1

Ay =a(l-r1) %;f&\ IMoea sV 01 350
=5(1 — 0.0245)" a="5,1=0.0245 i s
=5(0.9755)" Ll

o oy £ (o300 5 SIS ol ) 21 IBoma sV 01,531 03]
A(f) =5(0.9755)" |




AL RN VERERI I

A(f) =5(0.9755) LoV Uslesll
A(3) = 5(0.9755)° =3 a
~ 4.6 Lol Y Jleazaly

L5 4.6 pll B n (p) L) p s S 228 03]

oo et AL B B, o g 0 8 1L
€ s 5% e jzﬂz,t;_..m el 018 131 .JD 28500
:dmmag‘;.my%%

e o 8,0 et SN I MeaN1 O 1 ST

o g 4 dm 8Bl el

J

usjall ull

g .1
S A s M e it il Slir 5 21 5ol 01, e sl oy
d@.ﬁ@\ L;LAI\ Sl C:L‘ e Al 55l a5 «(compound interest)
ER OSSN (I RS (0N [

uSpall i Uuul.\ui P9 8o
Jlaxiasly S8 21 ey 1 8l 3 ol el Ui Ol (Sa) LSl
1Y) dacal
éJU\ S sdl 351 Jidr
RAES SPP TOC. :jga s
aladians l @/J\I\éulo\;;/:.u-:n
& G Bl S A
A:P(1+ﬁ) ol gdl sae it

dogloo
gl 5Ll (g o
B e sl 2L
St 5 s« Sl S

.glﬁ-\a

dogloo
AN M Jerd
el )
A1 4 2l ol
Aoyl teole 535
Lol 5 DY)



5 i I

Sl 146% &5 5 3 e oy ieslins 3 5 S TD 9000 fs ok otz

.u,;ws.wéw‘axz.;.l.?i.,pis‘}s

nt s, y s .
A=P(1+7) S el e plaif
3 1S 8Ll A 3o
= 9000 (1 +2226)"  p_ 0000, r=0.0146, 1= 4,1 =3 2, x: J5 o e s
Ol &l o b ¢ gl
~ 9402.21 i) DY Jlarznly 4 LN el )
Al gols

G5 D 9402.21 1) g 3 iy idoodl Az 03]

S O3 2.25% s 5 gy oy S S TD 5000 s g & pai
W g 5 oy il Wi T 516
J

wauhll (il glgiayl
2
sl ga o 2NIOLBVT el V1L V105 clod) Sl e 28 3
55 «(natural base) gdall Wwlu¥I .5 (sd012.718281828... .l & KA T ETY)
; : Lol
gg:,hj!g_&’ﬁw!f?ﬂl f(.X') =e O\J_JEY\MQ:\JBJ| oda ‘?A)ej_.o)}b‘\.:n u»l_.;\{\u_l& - /“f
.(natural exponential function) sl ol L ol
) ) .(_‘gﬁ,.,'ll
Sl jasliast OF ) slaeall IS e LoV
4
(%) = b0 BW L faadl jaslas

v .b>12¢..;:>-

g .1
M‘Jﬂ‘c)‘uwWQM‘&Y‘O\%%BJ{J&Q%&}
Bl d 'Ct,m dix Oles ddes a5 ¢(continuously compounded interest)

) 3 A e Bl s DLl Ty S A0




Jausall cyall i s

otmall S5 W 3 Gt el S DL K 1Gilalsl
(Y daa)l Jleazuly

HI ezl sl Jadr :jgafly
e
} » . ol gl sue it
=re

.guv\ |

:
o iR (S S STD 4500 4 Ls Lo g

A g 10 iy 1) .

pla

4500€™" i_os sl

A=re ool 8 A e ) B (sl DY Jlasznly
— 4500¢ 7 P =14500, 7 = 0.04, t =10 _a 5= A= L_:;:

~ 6713.21 Falod) Y1 Dzl 00
G485 JD 6713.21 1) s 10 sns el iz 03] (0] . [+] =)

6713.2111393857

B3.2% L e patens S i gm ) ey Sy Sl 3D 6300 o3, o]
.u,;.,g.w,tt,,mz.u;.xg
J




8ol o3 g8y cdindledn b 150 b joige b oS HLtodl s il
@ 3 -
%... s S 8% diy skall in
/4
2 Wi .

/WL‘\{ s s S 5Ll sl e (01 LN el o 1 ST (@)

P J J ) -

< & ‘_'/’

.Qb;.wSJ;géj;iJ\mS)W\;,\.o,\},T (2 )

P
7
-

ZZ:...«JS15%Méﬂ‘&Jédﬂw:..LFb‘:j‘rﬁ'ceZOlgbwé‘erﬁl@yMgﬂi50fM|

- -

s T 28 sedl et 36 Ltas il 2N saddl O 251 s
sl 2 gl Ao

02025 & 13 5ol odiuins s20 22 ()

P
H

16 g 3.5% s JD 17350 Ut s 5, 6n oy ailizy 15,

s £ 8,0l e) N DM s Y1 01 31 ST (@)

Ol g 3 5,001 el a1 ()

1l Il (g g 2lan BLS| dry Aol JS 27 % duis &y s Bize b 2SI WD s il L Lo
. 2 . o4 .
slaadl Blo) des basds O e el £ s &, WMl sus g Ul L2YT ISeasY1 01 581 ST (@)

L= 15275 4o (g 5|

colela 7 da a1 b &SI W31 1T (@)

5 sy i A soall T 5 oy o] B G 3 25% ety 2 5l B 50 B ol 555 s (@)
ol 1550 o de y3all 3 J531ae L e ¢ s ol e 1 ol

s JS Sy (10% as 5 3 my iy S 52 3 TD 1200 s s pali
oty el i i G ST (D)

Sl g 5 s ol A2 21 (D)




o0 JS SLa 5 B.4% 15 5 ey ety S 52 3 TD 6200 lis ki & pai

ot i ilid s T (D)

WSl yon 6 4ns il A 2T ()
J.gtwax;;v\,q.3.6%u)\m,wJ;@Ja,m;{‘éggw%;lmoootwt_w@j (14)

@&J\m;g.4.9%u,\.uuw&;@)M‘@gwgmsmo&d@wwi (15

S o 55 W Obs SIS e dal s el Xl il oL (D)
o P(1) = 208" 101, 5NL SLIU 3l s e o Ses
25 oo delw 72 s 1S W OL3 sde s delw £ dm LI sae P

oo 208 2 31 ] ] G5 iyl

Mo Lo clion 2

Fo iy 0 5 3 iy (S Ol B aely] dny TD 250 6 5lte s A ol o 51 1Ll T ()
:ng¢,@13quj¢1.25%84$;

A=250(1+ %)4(3)

= 6533.29 X

¥‘7

. £ ¢ . .
.W|€c@|)&‘}w|gﬁ’;§\

oy el sl 5L ke B 5ol oty oo 5ol 15UV bl s Rl G151 sl 2w (D)

ol JS 1323




drols jle gl culilis |

Logarithmic Functions

P
Li)
-

M}‘MW}‘W)LP}U‘Q\JJY\JJN
b ol e sle 1Ol Y

u,,wwduﬂ;suwzz_logw( )d\ﬂmJM
éﬂ\d\)ﬂo%&\ OJcMLngJ\d\JJJJ\oJ..;IgL.?-cPHJ

dgaiyléglll Gljlusllg wnaiyléglll gl il

6

&l s Vi s o o5 0131 g Y1 ol Lzt Sl OF 31 T O S il

A

A oS 0131 sl 5}
W (1) = B 165 0 G IV 01BN e 01 51 sl 50 €6 o5
b>0,b+1

o8 ol Y () = b1 IO B S OBV e )
«g(x) =log, x ;s JLaJ| 5 75 (logarithmic function with base b) b sl

Yy NN FESER R
/,/,’1y=x b >0,b# 1 e f(x) =D 20| YOS 13] 03]
< — T x Jetadl yslmadl S5t 25 7 (%) = log, x 0

e g G oyl B L)
}’ v

dyaiyjléglll &)gnllg ariulll &jgnll gy aallsll wwlwi ogRdo

0B >0,b>0,b#1:015

2
L2N15, gl dnzs )b 15 guall
by:x 10 X =
TT L ) dasy ) 8 i
wy‘ s 2
o £%
Y T o

Y

€013 s slog 5 Jw 15 ey e Y1 OLS e

)l

udjl 6p89
alhlhnoll

o9l &luo

oleii

S e 51 LY
s f T (x) O W
F(2) 01, ulSn!

V=X el J




2
VI8 peall i e 115 gl o Aslaadl s g o 51 1 iy a5 Jlomtal (S

.

5
142055 0 b S s datp )b o Dslas JS ST

1 10g28=3 2 10g2323=1
10g28=3—>23=8 10g2323=1_)231=23
1
S lng(m)z—Z 4 10g71=0
1 -2 1 0
lOglo(ﬁ>:—2 — (10) =10 log71:0 — 7 =1

5205550 b Sl s Bpa o) Dsles JS T (0 g0 Gaail

log,16 =4 log.7=1
1 _— f—
logg(%) =-5 log,1=0

J

8l A G155 gl o slaadl g oo U1 Gy a5 Jlomi el LA S

FWCR PN
2 i ]
i)l 5 30 b gl Uon 221 Bslas J5 L
1 8 =512 B 252=5
8'=512 — log,512=3 257 =5 _ 10g255:%
3 (5) =0y 4 27°=1
(5) " = — logs(%) =3 27°=1 - log, 1=0

J : . (J.O o oo ..i l:—

2
IMJL&QBJW&;QQL@%iﬁAWJSgST

1
7° =343 492 =7 2 =5 17° =1

J

y3aii

L:@.)Lﬁjb‘ 3)}_..4)‘
SJJ—A‘)IOngC:y
.QL:ule:ibyzx:Sziz‘Y\




dxaiyjlegll &jlsll dagd alagl

rﬂ)b}ﬁ\d‘W)bﬂ‘a)ﬂ‘jwy‘ajw‘wﬂw‘w@—nﬂ‘
'WY‘O':;‘)’ Jherzol dacndl day Lo I

33
|

il ad slong] Kk 4T my ling e o

'

il DY St 0335 0 S Lis IS od ]
1 log,64 2 log VI3

log,64=y  yeseudil st log (WIS =y yisste izl sl
2’ =64 2N Gl 13 =+/13 3:523“&@‘
5 1 1
2y:26 64:26 13}’2 135 \/ﬁzlg?
y:6 Wiﬁla\jw y:l W{Y\SULW
5 )

— RS 1

log, 64 =6:03| logls\/__E

3 log,.6 4 log,0.1
log, 6=y AACTIBIEr o o5 8 log,,0.1=y ¥ &5l Sie]] 5 5l
y . ok “. R
36°=6 el sl 10’ = 0.1 LN Gl
6°) =6 36 =6

( 1 I 100 =1 0.1=—-
67 =6 5501553 0 6 10 10
s y __ -1 1 -1

2y=1 o 1 5 5 lnes 107 =10 10~ 10
y:% Dslaadl 5y y=-1 oY1 8l 5les
1 o

log,, 6 =03 log 0.1 =—1:03
o) YT il 355 5o G s IS i ]
1
log. 25 log,\/8 log,, 9 log, -

J




AL Y1 e ez ) NI paslasd! Gan il (S

Glaiyjlégll drmlwill gailnall

e log,1=0
° loghbzl
o log, b'=x

e P =x, x>0

1 log,1
log,1=0

3 log.5
log.5=1
log,1

log,1=0

log, b=1

log,,V/32

log,x =log, x

log, 9

guwlwi pgRéo

35> 0,b# 10 1)

@

5N ¢ 8 log, 0
X3 EYD 0

< i ]
o) DY) Izl 335 o0 S Lo IS Gad
log,,\/17

1 1
log /17 =log 172 V17 =172
= % log, b" =x
7 log 5
7"%7° =5 b = x

wlod) DY) Izl 335 0 5 Lo IS Gad

8log8 13

Lilys ynaiyylégll glyiadl Jyiai

by
Ol 5N et am st U1 O 5N 15 N1 01BNy Sl B Jlonzasl e
y=log, x:45, s gl @)L&«_ﬁlﬂ




.

L 2‘ z & ’2
wé'|by|w)_9mj|d_n4,fhbjo‘h‘9Ajbub:\:-‘r_?ct:obgguﬁg‘ﬁ|‘}s&_h|
11 558 o LaBltd oS 13] G ca 5 o ghas

1 f(x)=log,x
V:gdjbd.,j :1aghall

ijﬁ\djf‘ﬁbb,ql B Sl o =27 dsladdl &g&fy:logzx:ﬁ;udzﬂq
oo g s ol X028 sl o5 il o8 5L L () O 8Y1 e 23301
X=2" 1) B e el 3 b

@

y 1 1 olail
xX=2 I 7 1 2 4 & .
y 2 1 0 1 9 Jgder o) L@l‘()—;"‘f
et Al o bl ol
1 1 2 5
(%, ) (Za -2) (77 —1) (1,0) (2,1) (4,2) ) .

w } [ @ N S oz, 51 013!

Vo s o] R IR [E P NEY J_J f(x) =108, x 145, 50
i b e Joiis

s el Jlan_ul

| (700 =log, x I gl B O BN Jsl 28l wolan L sl Ll

(o1 sl s (2, 9) 2,20 5391 el
sl IS 3 LS L}MWL@M&IW

— N w2

—1/ 2345678 x
-2 e - *:
Lg 0 f(x) =log, x: o) BW SLJl el o oYl

(0, 00) 5,241 58 01 51 Jles @

i) sl de ganes o8 01BN gle @
Lol > 0 0¥ 67 gomall o ol O B e Y 5 1 jax aill o

AR 01EY) e




2 f(x)=log%x
.(;gdjv\?@ﬁ :14ghall
Bl JL’”‘J";";‘;L" X = (%)y:ﬁsb.d SSGy = log%x:ZJ;LMJl S
g Aol X 03 sl o5 oy 23blU (55 5L L () OB et &350 25 211
= () Wbl B el o b

1 1
1 > e <
0 1 2

L) | (5,1 | (3.2

.x{,.;g.x?T —

\ SVl sl B 013N ] s28ghall
T 18] 1 syl b (3, 9) 2,40 25301 ]

:_4_3_2_l1 1%? .)jl.?mj\di.ﬁ\%;ﬂ.qs MW%M‘VS

I3 1) =log 1 x50 S0 AL fad o Lo
1(0,00) 5 zall 2 O 5V s @

Adsdl slae Yl de yazs 42 Gdall @

sl > 0 0Y 5 el o e O B3 dr 5o ¥ Ty 1 g plaall o
Vol s ool Ol o S O SYI e
ol o By e

5

¢ ': z & &
a.;\»yuﬁ,ﬁg‘a_awﬂwagmwH‘ggétﬁwy,ﬁ\‘}s‘}_w\
) 28 o1 Lzl oS 13] G a5 o glas

3 \&

f(x) =log, x f(x) =log. x
’ Y,

dogloo

e x5
e o ol e
= s el
ROV PR W



cnaisjleglll glyiaVll gailns

pgdsoll @;lé

f(x) =108, X 55 400 b 05 gl oz )l U1 OBV 5 glonadl LI Jetadl o
1 SL b b aatlas sy b # 1, D> 0 gd-sde bic

€\

kS

(0, 00) 5 2zl T ¢R" L gl Aol lue N1 e pazen 5 015N s

R Liisl slueY) de oo 58 0151 gl @

b>108 1345501 ,5Y) e

0<h <1613 aslsh o SYI o

I—‘N()Jk<
=
=

Il

=)
oQ
=

=

Y ogeadl 52 01BN ol O bt 5 gy 0 .
‘—_11 <1,N3 X
.yjfmj‘cld.:z.{Y}c(l,O)&3&\)%&)6);9@\&@0\55&\ ° _2

-3 0<b<1

f(x) =log, g(x) :8)g0 na naiyjleglll glyidll Jlaa

2D >0,b# 11> f(x) =log, g(x) 14 yo g oyl 101 BV JLoes

8(X) > 0o 055G AN g(X) o X 03 moor

.
5l U o585 01 31 S Jlome ]
L' f(x) =log, (x+3)

x>-3 x—SZJ‘iL:':"'-Hj’/”. g.nijj\g)\.ﬁﬂ\k:'-
(=3,00) 1 52 0 BYI Jloes 03] 10l S
f(x) =log, (x+3)
2 f(x) =log, (8 — 2x) Lsyx=—3
8—-2x>0 g(x)>0 ZQ\;E}UL;»TJJ\;.))G:J\
—2x> -8 Lzl b 0 8 7 ke f(x) = log, (8~2x)
x<4 a-gLZAJ‘JA)oBJﬂ.djc—ZG\.&QL:AJ\g})EM 'x=4}A

(=00, 4) 1 52 01 3V s (03] |




f(x) = log. (5 — x)

5 Ge ot ) o 01 31 IS Jlome ]

f(x) =log, (9 + 3x)

€@ log,343=3

0 log. . 6=05

O =64
() 5°=0.008

@ log, 81
() log,, 343
(19 log1 4
@ log,Va

5
e 2F .
.4.;«&1‘0

€) log,256=1

@ log,1=0

250 b b b oot )l o Aslas IS ST

1
0 10g 5 5 )

O log..57=1

5
:@,u;s,ygggmgiimawy¢i

0+
@ (1) =51

0 6 =216
D =1

ol DY Jlarzasd 335 00 5L Lo J 23 ]

D log,.5

() log,,0.001
@ (10)Fvs

&) log,, (1x107)

@ log, 32

2y, g { z & ’f
gLs‘éll:;.:cbjw.bjb‘gwé'|by|ﬁjwj|w4¢ahb}o|bjd.sw:b|Hc\?\yé\.ﬂ\-&&ﬁ‘&f&‘

@) f(x)=1log x
@ r(x) = log%x

33

@) g(x)=log,x
@ flx) =log ,x

1) 28 ol Ladlusd
@) h(x =log1 x
€) s(x) =log,x



LSk e ot ) 01 31 IS Jlome ]
@ f(x) =log, (x — 2) @ f(x)=5-2log, (x+1) @ f(x) = =3log, (—x)

(32, 5) dhall ey f(x) = log, x 101 5YI o Jas Jlaies 11 €D

(s —4) Wall ey (1) = log, 101 SV i Jazs A1 i 2| €D

(bl GYL) 38 3 e P(@) = 10+ 20log , (@ + 1) 351 531 ol - olidle]
e o) dmsj_.,n a5 6 (bl lie) el @ e B e
JD 19000 zad sl f 32 U3k Y1 o TD 100 3] 51 P(1) = 19 el s—aiy

&

wu\@mg@»ﬂdﬂﬁm ,ws\ @) .P(124)5.P(24) 5 P(4) 21 €D)
R Ll il oo |3

] 1558 il ) it 5y W 0l 81 S ity T
D f(x) =log, (x) € f(x) =log, (—x) ) s(x) = —log,x

y y
2 2
\1 1 /
B 1\2\>M :432\2{32 :V 2 3 4 x
-1 - -1

-2 = -2

ol A a5 (b ghas) s Bl 5 Uin o 0 1 31 JS Jloms sl s

@ f(x) =log, () @ f(x) =log, (¥ — x —2) ® f(x) =log, (= )

A 1 - . - . 43 1...5/:.. A C T 1
P Y B T LN EOR U S Iy (44

@ ’;‘ . 3 . &
1 Ao ‘4@»@¢¢JJL§.\J|M\@%\
log, (=3) = — X -




lodyylegll (uilgs
Laws of Logarithms

colany e sl il 5 G
o sallids L=10log, R :01 5V 2
| I P
WWWW WW M M] DI i) o)l 353 R o ¢l
13) ey 5 315 Ty o S

100 x 10° W/m’ il 59_3 cls

alaiyyléglll gyilgs
é‘ 0% ’: z @
usde olie Logd sl s AT 3l a3 3 LD 55 ¢ I il 3 lw il
.3;3)\ S;) cw\j cu;ﬂ-‘\ w:bé ngJbu.A‘g
3581538 o 56 S5 da3 0 46 sl o2 050

(bx)y: bxy llj; _ x*y’ b?é 0 bx % by: bx+y

Olazyyle o oyl 48 o@\u_/{ﬁ‘u/p SO PYCIVCIS AU VWL R P STL‘H

ol edgd Al

Glaiyjléglll guilgd Gl pgne

®©

Z Z
. e

106 b # 1 g 130 p OIS 5 hm g0 Lt 31T b, x, y 0l 13)
log, xy =log, x + log, y ol pgl e
logb% =log, x —log, y e H g6 @

log, x" = plog, x el o gl e

SICIPE IV JES O RIS U S 3 [DPEI

)l

guyall 8386

o9l [P




1Juo N
S e N 4> dog, 3 ~ 1.59 14155 dog, 5 ~ 2.32 1415 13
1 log, 15
log 15=1log_(3 x 5) 5x3=15 .
Jre]
=log 3 +log 5 Slazle U1 S il 056
log 8 sl (Ka
~1.59 4+ 2.32 log 3 ~1.59,l08 5~ 2.32 ja sz B8l 5 Jr
3.91 L R
A e ol 5 Jlanialy JLtal
2 loga% S el e,
3 T . !
logugzloga?)—logaS Sl le U1 b el 0 56 =
~1.59 —2.32 log,3 =~ 1.59,log 5= 2.32 4 s
~ —0.73 AL
3 log, 125
log 125 =log, (5°) 125 =5
=3log 5 Slozse U1 335301 0 56
~ 3(2.32) log, 5=2.32 ,a s
~ 6.96 o 2l
1
4 -
log, 5
loga%:logal—logaﬁ) Sle e sl B el 0 56
=0-log, 3"’ log,1=0,9 =3 k¥
=—2log,3 oAl 056 Jlomzal 5 Kas o
~ —2(1.59) log, 3~ 1.59 i s bl il
1
~ —3.18 ¢ %82
log, 3
S e W 1l dog, 2 ~ 0.43 1518 dog, 7 ~ 1.21 1S 13)
2 1
log, 14 log, = log, 32 log, o

J




dlghall djgnll Glaisjléglll alis

W3 5 3ude Loty 8 5 olie (5 5 o D3l pams oty 5) Hlie Al BT S
ol e I il 68 Jlasials

'

J:-oj grrar o acddl 5L Wle 3015 pually JL’ Lo o)l o) jlie JS —

i g Ao 3106 ]
1 log5x7y2
log5x7y2:log5x7+log5y2 Slaz,le I b o all 056
=7log . x+2log,y Slozse U1 353l 0 56
(5x+3)°
2 log7T
2
log, 2 —log, (5x+3) ~log, 4wl it
=2log. (5x+ 3) —log_4 Slozs e U1 3331 0 56
x 3
3 log, {
V4
1 xy’ 3 2 L A,
Og4—2:log4xy —lOg4Z uLo.g)LD}.U\&few|d}aU
Z
=log, x +log,y’ —log, 2’ Slazyle sl il 056
=log,x+3log,y—2log,z Slozs e U1 333301 0 56
x2 3
4 log, J;
a
xzys x2y3 % 2
log, - :loga( 5) sl Y18 00
a a
1 (x2y3) . S LB e e
:_loga S g_)l.«.i‘)l&j.\ﬂ&go‘}d\dyb
2 a

:%(logaxzys—logaas) QLQ)&}U‘&M‘Q)JL;




= % (log,x" +log,y’ ~ log, a’) lealelll o2l 056
= % (2log, x+3log, y—5log, a) Sl I 335301 0 56
:%(Zlogax+310gay—5) log,a=1
:logax+%loguy—g s ol

¢ : . Cj..o o a0 ..i !L

Y

JﬁW&‘M\ZLLﬁ;&;l:.ﬁ‘s,,db%;lwwjb‘,bu_bdsg,:ﬂ

j o z [3
(o 9o dd 3lus]

A\

log, ab log, %
7.3 3. 7,2
10g3 3’ logb a f

J

djiniial | djgnlls Glaisjléglll aulis
LT C‘*—"‘u—:g W3Rl sally sl ols LS Gl Jeadl b Zile
@)\M\LL’QS&T‘E M/“' 3 ‘EJJ"GJ‘JLEUZJ‘-‘U ‘EJM‘OAAJL&}‘U‘J‘M‘&‘)}J

-*‘-"Up-:i)\-éj“)ﬂ

s io I

ool g ol 2 B Uik 6 a5 gually S Uie pa 6 o)l J8 s

z
-

i g At 3106
1 3log,x+4log,y

310g2x+4log2y:10g2x3+log2y4 Sl U1 355301 0 56

:logzxsy4 Slaz, el b ol 056




2 510gax+%logay— 7log, z

1 _ 5 1 , Sesdlost

510gux+§loguy— 7log z=log, x +log y3 —log z I
1

:loguxsﬁ—loguz7 ezl Ul b o all 056

_log (x5ys) Slaz ey p dandll 046

5
:loga(xs\j/?) Ll s sl

ool a2k B Uik 6 a5 gually S Uis a6 o)l J5 s

z
-

(o g0 A 314s]

1
log,a+3log b 510ghx+§logby—910gbz

J

Sk oo Jro bl ol ol e 28T 3 Ll 8 5 dazy 8 SN LI BN e oLy
ol saald LI SE Ea s b 8 el A 130201 L3

By b A M 32N Ll s A &y s 0l
¢ 3.
S e jLas VI dnlsa ol ey rjca.':a:’ég\_a S

s o) ) T el 3t g (U3 s By g 532
01 BYL s 85Ul Al 5 g oo | e £k 2l AT a Sy 1 ol g 50
.M(f) =85—25log,, (t+1)

AL e clgnal s U] oy 1703 19 oy Il Ik Ln Sy a1 850 2 gl 2l ]

Plub

6L_l,:JIg.o:4‘_|lio\;j)

e ke o J1 | 2| Crid dog |, 2~ 0.3010

oloii
Y Y1 o

ol LS ue
55—l ezl Ul
5, 5—all 5l 5L

R EA

dogloo
b 536 i 00t Y51
A b b Losbal



M(t)=85-251log , (t+ 1) sUanodl Uslaadl
M(19) = 85—-251log , (19 + 1) 1=19 L yan
= 85—-251og , (20) Ll
=85—-25log, (10 x 2) 10x2=20

= 85—25(log,, 10 + log , 2) Slaz e Ul b o all 0436

~ 85—25((1)+0.3010) log,, 2 = 0.3010,10g, b=1 i sax

~ 85—-25 (1.3010) Ll

~ 52 Lol

52% _a gzl lgi] ope 175 19 g LIl bn Sty L 83Lal) 2y gl vl c003)

Lo Bty A1 s g 3ol &y gl il M(£) = 9228 l0g,, (£ 4+ 1) 200 51 o]

A Sl s g ld D grall Ll T gl s Blg] oo | 7a—h B 28a3 8316 0 LI
10g,, 3 ~ 0.4771 5l ke 3Ll dul 5 6lg3) ope ) 3emss 29 s LIl Lia U Sy

e e o 3l | gl G5
J

é“

Jiluwoll J5ig wjail

AL Y& 11 dog, 5~ 0.699 ;515 dog 6 = 0.778 S 13]

log, 5

5
(1) log, = ©) log, 30 (3 ) log. 6

(4 ) loga% 6 log, 900 (6 ) loga%

€ log, (64") © log V25 ©) (log,5)(log,6)




z
-

o go Bt sl 2 Lgmpaor ol 205 5L Uk 032005 pually S Lo oz 6 50 lie JS o

@ log, ¥ @ log, (1) @ log, (VxVy)
(13 loga(%) D log, 212 (15 ) log V/32x°
Xy
{0 log, E;;;S @ log,(x+y-2),x+y>z () log, %
xR 51057 o Lgnpar ol 20 5 ke sl 5 gl 5 Lis g6 50l JS s

() log, x+1log,y @) log, (x+y)—log, (x—y),x>y @A) loga\/i_— log \/x
X
1
@) log, (x'—4)—log (x+2),x>2 ) Zlogbx—3logby+§10gbz ) log,1+2log, b
sl 4 rall I f() = 29 + 48.8log, (X + 2) 10,5V ol 55 (D)

G radl Bl T ol gy 6 e X o ol e o g 0 OV S il
10g, 2 ~ 0.3869 3L e ¢ Ul e b 1o Sl 5n 105 0z Jib J 11l

j it

O
= e e

B Lo oo |2

aodent o3I o o st it sl it T ()
log, 5x = (log,5)(log, x)
.%,qx?l\;;;cb>3:¢?clogb(b—3)+1ogb(b2+3b)—1ogb(b2—9)=1ST¢.;sfzﬁ,; D

41



aus il cualooll

Exponential Equations

2
2

clazy e sl il g8 ezl 25T S¥sles |5

RWCHEN PV AP A PO NI PR SN P AL

a

o Z"‘,E":'ij\ (f‘}&n.’) ‘>j:‘“ MA(I’) — loe—0.0862t Q\jj‘y‘ Jz‘é
- °0.5 g &)

—
&
—
-

wnubll iyjléglllg «nalricVll @iyjleglil

—110g ) 5110 Ll wdU o 51 e Gl
«(common logarithm) gsl—_zeV! — Hle Ul

.wbibjbygbbg_fgﬁj

0131y = log x tssbze Wl ozl U1 01,51 3K
00 &l ey = 10%: LAN1 01550 oSl

100=x, x>0 13 ka3 y=Ilog, x

\ 28Ul s log, sl e LU ool U1 G
yy:x plelll oilog, sle b onle U
3 / A «J| 5% 55 «(natural logarithm) _ sl
2 -

oyl -

/ In 5 L
O3V Y = I s adall e 01 0131 35S
OlGley = et ahall IANINOBEW S

e'=x,x>0 3L, y=Inx

|

Ul 6p89
allanoll

o9l alluo

Gl Yl as)

e ln ;. Ji j.l_i
MJW‘H)

.(natural logarithm)




SSa s ¢ lall o )l 15 (galae VI e Sl e ol I aslas 3l
22l L LS 153 6 3o Aol D1 5L ke g JS Tacd slomsY Lellami
Lol sl Logy 5ol s () 5 om0 L LS 1535 ¢ @) 52 olze)

o o Ao e (6N dal) 2l 5 cgslie ¥l e Sl e S0 2y 30

.
e om0 31 ) alon] G2« G e 1S 2ed sloml Tl DY) Jin

1 log2.7

<

plaii
YN pan b
log 2.7 ~ 0.4:03) 35 Falonl

2.7 (@) 0.4313637642 | nlod) DY Jani]

2 log (1.3 x 10%) G sl Y Jixtd S
O 3x0Es) G 5113943352 | ol Y1 fonnd B @ B o

Jog (1.3 x 10°) =~ 5.1 :03)

3 In17

0 - @ (2833213344 | o) DY fanid

In17 ~ 2.8:03|

&

ke o o A ) lor] 50 G e S b sl ol 91 ot

log 13 log (3.1 x 10%) In 0.25
J
oulwill psi

‘:wguw)u)nﬁjédu@_wa?_wwQWWLMBTLZL“&;L:
bl YV o 6 gl s Jemzaly g, 7 sloms] oSl s S35 . (@)




ol I @ldledn 34 wlelD) wb O g all b bl ok &5 sl iSe

i LS a5}
yalattll pradi G5 uwbwi £9a 80
OB £ 1, a# it o oo i Blasl a, b, x 35 13)
1 log, x
08, X = log b
i
(..:UL;}.U\ Closzal 13)
(P OD &e pr e r 0 31 I plr| CA G e S bl | N,
5 oolaze VI o ,le
1 log,16 i
J.g.%cdlioﬂyltj_aﬂ\
1 log 16 LA s i L3 .
Og3 16 = lOgS Sl R AR )J‘." Qeu‘ e «
: e
~ 2.52 ol Y Jlamznls -
2 log. 10
2
log 10 . i . 7
log, 10 = o ol ¥ R s Jsl
2 2 5 ,
2 > o o
log 1 2.
_ o810 Slaz e Ul b Lanll O 6 S 71 dy oy Jleadl e
log1 —log2 i L2
By
1
= log1=0,log10=1
—log2
~ —3.32 il DY Jlerzaly
e 8 o o o 3T ] ulor) G338 ¢ S Lo JS b ]
log, 51 log. 13
2

J




dauw il Glalsall

1 w 2 _ ué z OG
Clat (ol 3 Ll (6 58 (55 Walne a5 41 2V dslaallpsgis il Eil
4 .. - D 1
@3&#\&\w%ﬂi&\écwwbw&;ywﬂqﬁd:w\%ﬁ}4.3\35\.@1:—
TN FRPH]

X=yoba =a 0513

a>0,a#0:e>

5L LS 3% = 81 Wbl 5 K] St

3% —81 Lo Uslao)
2x 4 NTRS

37°=3 el 8]l
2x: 4 W&Y\Z\jw
x=2 Bslaall J5u

P o Sl b b als mSal VA IV SNl Lan b S
s )8 U1l plnadl Apls Jonr 1100637 = 5 1 Islaadl s et Ll
.(property of logarithmic equality)

draiy)léglil dlglwall dipls wwlwi pgdo
Z)P‘b# 1,x>0,y>0:¢¢>‘b>0a5l51

X

¥ 5] Jab o 13 log, x=log,y

p g R 3 ¢
VR SYWRE § VENC S PEAEY | WA | FCTO (PN B PR P W S P WV

5531 0 56 Jlonzaal o3 clslaall b o i s o e 1 sl I3 5 o LS
~olazy e Ul

olai
3Ll Lol (5 555
O ) a6 50
PP ERUIRIEN
3 el g) a1y O 5l
oo 3 paie S Lo
R B

s



) g
o i e o B J) ] G3R8 AYN LZY) sl 3T
1 2°=13
2" =13 ALY Dslaol
log 2" =log13 PSP PR ERNPOSERTRE
xlog2 =1log13 wlez, I b 5531 0 46 IoJ.mﬁ ]
log 13 . gl gl
- logg2 log 2 le sl i b i o 1A= 5
skl log, dsl; Jeed!
x=3.7 ol AV Jlanzaly 1B 05 sl
s Xx=log,13
X = 3.7 e sl > 03
2 5¢7=125
56" =125 FRWANTFRIN]
e’ =25 5 ke Lol
Inée*=1n25 JJJH\MSS&.M\V.U&}UU}L,
3x=1In25 log, b"=x
In 25 B L
x=— 3 Jo Dslaall b fenid
x=1.07 il Y Jlemzsls
X = 1.07 : ga Uslaadl J.;- 03|
3 2x+4 — 53x
27t = 5% FRWAN UKW
log2™** =1og 5™ RERA D TUPRESN PO PRURES
(x+4)log2=3xlog5 Sl e U1 33531 0 56
xlog2 +4log2=3xlog5 o el
xlog2 —3xlog5=—4log?2 Dolndl C jaslels
x (log 2— 3log5) = —4log 2 5 s Sals x 212




—4log?2
= log 2— 3log5

log2 —3log5 Je dslaall b b iccs
x = 0.67 Lol IV Jleazuls

X% 0.67 1 ga Dalaadl 5 (03]

4 9°+3°-30=0

9" +3°-30=0 PNV
(3)°+3°=30=0 9" = (3°)" = (3’
W+ u—30=0 3 = udl sl sl
(u+6)(u—5)=0 Je=
u=—6 or u=>5 Sl o il ol
3'=—6 3" =5 U3 dldzul

di&ijc?,x:—G:HJMJ;&)%\IELA‘XQ&&Y%}&SXE)TW
3= 5 @bl [y

log3"=1log5 RPN DT PR ERN PESERT R
xlog3 =log5 Slezse U1 333l 0 56
log 5 log 3 _le sbaall _j b i

= (0]
X=093 g3 e dslaall B b dad,
X~ 1.46 Lol DY Jleazaly

X~ 146 slaall 5 03]

cniludl @call \%

s p Jleriuly 9x+3x—30=o:w>w\j;¢,;<,j
f(x) = 9"+ 3" =30 :00 BV Jtez Sd 5 )
X 5 gl o OBV ot 1l Bl s
a2 F0) 01 31 o O s gl L il 23
»\)j;aﬁ,@uekjésbbw%réx,w\
9"+ 3" — 30 = 0:&lsbaold L |

GeaGebra




s 2.,
iy phe 3k 4 o BT ) ol G7a8 YILEYI SVl

7°=9 26" = 64

72x+1:2x—4 4x+2x_12:0

J

adall s B3lodl Sl dedl e 2S5 3 RSV OYsladl Joand

suall o : 4 Juio )
PRE R T R E
Jiads 42006 pls doui s 6.5

@

sd—e P(f) = 6.5(1.014)" : ol —=3Y plaii
s Uile £y (R 5eel) (Sl 8 £2006ple £=0 J2ul

p2006 plo s L 1S dny 02006 plo
$iams HLL 13 r’sw‘ O 348 i

P(f) = 6.5 (1.014)" NNIEN]
13 =6.5(1.014)’ P(t) = 13 sy
2 =(1.014) 6.5 s Dolaadl b dany
In2 =In(1.014)' o8 RIS ndall 2l U1 sy
In2=+¢In1.014 CIRCRIEA IR RPE
- lnlil.§14 £ dalat I

f~ 50 ol DY Jlerzols

£2006 ple pa Gy 5 diw 50 sy Ao 5o 13 Il 0L st i <03

348 s 2008 Lo oo Es 0 oy (ol Ut 3551 ) ldaned) o Loz

$ o L0 9 ‘Ju‘ oK
J




@ log19
0 log, 10

@ log,33
@ log7%

@ 6'=121

O 25" +5"-42=0

—0.078¢

N =873e

820 o o A1 ) el G A e 5 sl o 091 s
@ log(25x107) € mn3.1
e logge2 G In5

(o 0D & o o3 31 N lonl G530 ¢ Sl Lo JS b
© log. 17 © log,5
3

(@ log 1000 B log,15

5 LI
iy phe I3k 4 O BT | ol B30 Y1 L2V SNl

m _3e4x:_27 @ 57x—2:32x

m 2(9)x:32 @ 272x+3:2x—5

Z5%u)‘ww%‘§}£cﬁ)wcﬁgwhépé:bsﬁ«wwbﬂ

€ oVl ahall s sl i i i (S ey (D)

€ oV ool Sl 3 bl it s 2 oS ns ED)

W AN I T ST\ P FIVES PUPERES

101,31 3350 bl gd] YIS0l slasTeaasls N s @)

B b gy T o5 B Fdy B3 0 5ol s e AR sl N

N1 831 oy Gl - 97

Mo i cligs |2

01 BY1 s s (R, 100) 2l 5 (=2, k) 2aidl cond s 13 T1s oK oyo JS i T s 5 ()

(Sl 555 f(x) = AR

X 4 L. a}r—.; .
3+ 3= 5:dbadl 2 s @)



A2 =Tl 5

6
a) 2 b) 3
c) 4 d) 8
i logl0dasd 7
a) 2logh b) 1
c) log5 x log?2 d) o

< 2
L AXAB b =1:0515] 8
b) 1

d) 4

(i sde b (f(x) =log, x

il Whios o 03 b# 1, >0
a) (1,1) b) (1,0)

) (0,1) d) (0,0)

e AN Jb L :}SZ.‘J <SG dog 4 =k:p\S 13)
10 log, 16

11 log, 256

b U JS b Bl Y1 e s

Dea f(x) = 4(3") 10l B sVl ol s 1

alne’ =1l 5 2
1
a) 0 b) -
c) 1 d) e
:Lfalog(O.l)zl.o.:B 3
a) -2 b) -1
c) 1 d) 2
il 2SS Y a1 4
:log 27 —log, 9 +log, 3
a) log 3 b) log, 6
c) log_ 9 d) log 27

:logaay—xg5 el ST LN a8
a) 5log,x—3log y+1
b) alogaxs— loguy3
¢) balog, x—3log, y

d) 1-5log, x—3log, y

50



Sl Wl se N(2) = 100 - 51 el
g Edmy & pies ile

Rt B SNEC S NV EE U WAV [ RV B -

oLl 5 day B2l B 2 S LY s T 2

) i I D e oy Uy 5 oy
¢it= 1400

Gl i SN LBl sde i Ua g oS s 26
¢ LoVl sunl Cins

(MPa) Sl 550 o 1 33 5 o)) okl oy
uﬁﬂ.’é’ﬁj 1000 hPanglcla_w.\:.cM| Jda 'tlﬁj
L o O 58 e shS (K 12% Gy

Lo (g ll arall SV IMoees VI 0151 st 27
el pelaw e 1520 kS B g i)

fagd i) (5 gl araall Bad (g5l gL T e 28

S(x) = 400 + 250 log x 101 BYI |te] o lidhe| 28
oo e e (Bl BYLL) 38 5 Slae
38 2 i U1 bl YD) Ll e
el s x> 15 cc-?i;ijl olode] e
UMY e JD 1000 GLi) of S(1) = 400
5 g e TD 400000 Lt ol ;) 3

7Y% 8

B e 1325 S(10)

. 2 p . 22
tolda g UW:&?“'}RL‘;@JQ&AJJ‘;;‘&JJA‘

2 f(x)=6" 13 g(x)=(0.4)"

14 h(x) =log. x 15 p(x)=log.x
4

5
&

4031 ) o] L3088 ¥ 2281 ¥slaalt JA1
Hy e J5le

6 8 =2

17 —3e¢""'=-96

18 117 =5"

19 49" +7°—-72=0

eolo i, 3 STD 2500 rls Slak—w ozl 20
"\?'T-GJG—';JWJA'Z%.CL?JJ;@)M
A 15 oy ool Al

720 s ¢S Sl 3 TD 800 s dons 351 21
g ool 832 T 4.5% L le jax s (S

.l gw D

NENE ey

sde U= (1) = 308"

10000 &LoY o331 o 1 drl L G5BAL o 1 £

e 8b O gl e




Jaladl
Differentiation
\M“‘;,ww St . P TR
By o

0id cu,o.aILo

, ¢6aagll
A

Eﬁg hf?,,,\ “,m U131 Bizde sl o) uﬁoj\@m
’.v_ \g céﬁ‘uufs\wbbu‘objﬂodkgrlxl_wj




| God ditin 5 ¢yl 231 O yad AL _in 3oy __ 859l cpens Lol g 50 daledt
SR | RANEY

A ...*.)‘"."w,,w..:.
Ll sae s
JWL ﬂ\uuﬂ‘wﬁbu\
J.xJ\ J.bu syl e dSl> Pluw
JJ J} J&‘)ﬁj‘j&.@ﬁ«)‘w"}s

Al el N i,

DS 10 (13) 5 (12) (pmomiall b (o gl Al ) dxzal) Sy, 5 feri ]
o gl dsl s 231 |5 ke 5 gadl adn a | ed ¢y Ll




alwlull 6acla
The Chain Rule

ALl 3o B Jlaszals dalid U 51 olinie sb)
e Y sl lizts sl

o I xS Al sae b il sae s

30 - 2 s
2 Al sae N(f) = 20 — 10 e
G5 %l OF &l dleadl a3 ot conlndd o Sd
ol 63 e el £y Bl ZRSAN B 5 el enledl

el Lol e (a5 s ol odn 15T 3 ol i paw

dlwlwll dacla

z
-

kil a3 11 e of(X) = X150 3 O30 503501 01 51 01 ol St
1 5
f(x):x4 ’ f(X): 8 ’ f(X)ZX‘*

=

3

. @ '2**&-3\3\;33‘*3"& ~J‘_?Tg__‘;::sj‘f"(x):n,x ‘1:@3jﬁlo|ﬁ|w&ﬁ3@7iﬁd

J(x) =x" + 2x e (355 Ul 5 Las g

Gf(x) = (& +2x)": o ol dins 38T b1 81 dinin slo] o Kes iS¢0 5

@ @ 2

h(x) = X+ 2x 18 (S A 01BN s af(X) = (6 +2x) 100 3V 0T > Y]

L Sx) LS hg(x) =1 5
——
f@) = (x*+2x)
_,_J
)

(o S 01 BV B sl () = (2 + 200718 A0 01 Y i sl S

s o b ¢ AN Ol SN e 3 g o o3 ¢ A1 O 5V e Lgacd sl 5
.(the chain rule) dJJsusd

)l

udjl 6p89

albllhnoll

gyl &luo

bual P asl
L1 () et
S AN 01 B Gl
L1581 g(x) it
e ca] l_;-,b'-

J(x) = (8o h)(x)




GUE M kB (5 31 (6l S 5 o W 0 3 B slos] Sl cpls a5
b s

dlwlwll dxcld

LS AN OB s slowy) o Kod 01 3L b6 oyl 351 () 5 () OIS 13)
41518 Jlasil (fo8) (1) = f(8())

(fog)'(x) = f(8(x)) x g(x)

€©\

2
0L = g(x) 1085y =fu) 10515 (s 5 i s

@y _dy  du
dx  du” dx

| 1y B

:&;Lwol,ﬁl‘_}sm.\aj
1 y= (x2-|- 1)3
(S A0 B 1 0 Y1 dide s L1l O BV diie a1 21 ghaall

Y= s 0LV = 6 4 10 A 01,8 LIl ol Y

du _ 2x SO BY Linde
dx i

dy 2 Bl O Y i
%:311 Lf?) uJa LV-bv

ALl 3056 Jlenzls 5 A1 01 3Y1 Gzt d 22 ghiall

dy_dy du Lt
dx du dx
. 2 dy z@_ .
=3u X 2x E_?)u,dx_Zxﬂﬂ

=6x(x" + 1) U=x"+1 _,a




2 y=\/4-3x
2N b O B ST aghaall
y=+/4 —3x Joxodl O ;3N
1 .
=(4—3x)2 L2N1s ) sl
(S A0 B 1 0l Y e s 1l O 51 dide -1 22 gl
1 @
Y=u?id B0l B =4 — 3x S Q01 =1l ol Y|
du _ _4 BRI N
dx i
1
%:%u‘z 1 Ol B s
ALl 52 Jlanzal L& 201 0131 e 1o 13 gl ysail
1l
e a =—;
dy _dy  du AL 50e a
dx du dx "
e " = a
1 L dy 1 L du .
=5u 2 X -3 = U T = T3 A
3 _1
:—3(4—3)6) 2 U=4—3X 2
=3 ) 3, e
2v/4—3x
S Lo 01 81 IS Qe o]
y=(x"-2)" y=\x +4x

J

agall dlwlw dacla
() = (8(1)) " 15550 b oS AN OBV A _ts drl (a8 bl Sl 3 B35
s B sl Dol 5l G Tl 0V LB 53 25 201 Ul BV Tt a g

5455 e 2ol Al a s «(power chain rule) 3 5a) Ao suels d‘,_.,j Ol Yl

3P O1BI ga f B0l Y e il




agall alwlw dacla suulwl og@do

. 8\

z

10 3L B G131 g(x) OS5 ¢ i sde ST n 05 13)

4 (g(0)" =n(g(0)" " x g'(x)

Jladl b LS Lo i dee f(X) = (8(X))" 155500 b oS ,A0 O3V Bis sl () Kas

Y

-

2 i |

slanedl X dod i L Lo o 381 IS dinie
1 f(x)=(2x"—x)’,x=1
fx) = (2x" —x)’ PRRIRIEN
, 4 2 d 4 LGg - L.
f'(x) =32x —x) xa(Zx —X) 5 o)l Al 5
=3(2x" —x)* x (8x —1) 2x" — x slasl
f(1)y=21 x=1 2
2 f(x)=\1+x",x=2
L :
f)=\V1+x'=1+x")2 WA EPPA
’ 1 3 7l d 3 WGt - . -
f(X):E(1+X) ZX%(I—I-)C) a}zﬂ\ww&b
1 3 7l 2 3 il s
:E(1+x) 2 X (3x7) 14 x° slamsl
=3—xz &y ydadl 5 ) gall
2\/1+x3
f@=2 X=2 o

<

u,I ch
SLG Gl 51 g(x) ol 13)
50 (ls

d g'(x)
Ve =

2+/8(x)




2 5
y=(x -1 L2N15, el
ﬂzg(xz—l)_éxi(xz—l) 55301 Al suss
dx 3 dx

2 ,.2 L 2 -
=§(x —1) 3 x2x x —15ksl

_ 4x I
_—3\3/xzj Q)Jxe;j\c)},yo.”

dy -8 .
a — X——Zﬁw

:sw‘xwx;&;‘gwy,ﬁ\yww Jo
f=@E"+1),x=1 )=\ +3x+2,x=2
y=V (@ -7)",x=4

J

dlwlwll daclég drwlwll Glainll aclgé

[

Ll L) Lo BV sl 5 ke -ty eVl im0 581 e 5oy
ey ) BLS] Ol BV ol L &ty o3, Bne s o poeall it fro Uiyl
Il saes

oo g B 5 Cai Bt @ 015 (Ui )l g 01315 01 S 0l 13)
pafsf—8gsf+8

¢ (£ (W) =) £gW 5 Gt o gl

o (af) () =af'(x) oI e e

aunu) jgo)

dy

dxlx=a }”JS‘M
diadldes Je VU

X=a bis




L f(x) =5(1—-x") +4x+7

f(x) =51 —x°)’ + 4x + 7
F) =151 — &) x L (1 - x°) +4

=15(1 —x*)* x —2x + 4

= —30x(1 —x°)" + 4

2 fx)=(2x+1)" —v/3x" — 2x
flx) = (2x+1)° —/3x" —2x

f/(x) =32x +1)° X%(ZH 1) —

-2

<

:@ng|ﬁ|yw"~~ S Al

u]a.u;.” {)\J:.;\“

olaelas g 45;33\ PYUN J&b_;
C,.g\.'ﬂ\j ctw \j cd\jﬁ‘y‘
1— 2% 3lasl

Ll

el 01 5V

b 53l Al Buss

24/3x° —2x 3 Al dania

6x B
=32x+ 1) x2—- —2==_ 2x + 1 Glazsl,
24/3x° —2x
=6(2x+1)7— X1 bl
3x° —2x
b Lo o 381 IS Ao o]
f) =1 +x) +x"+2 Fx) =92x —1— (x— 3)°
J

pill Jaso

(3, £2)), (b, FQR)) 2l il e oo s p Ll ST B L
o BRI OB X had ) Ll Y 55 S0 g nbdl oo O Loy o O Lotie
10 B sl a el 1S 5] Sl 853 (a) i) i 5805 Ll a5 U3

3
=

X il y i Jd sl i

2. » @ @
e i (6 2T 228 ) el L A3S 35 U0 slong] Lol bl gl oy 28 e

OB e )l gl 3 050 S ST USRS 5 U slan] Joo 2503

59




6L53JI,;_;.o:4dU'-o\?)

PR AT 2 VE [ K S PRCH AR RCHA T dogloo
A sl el sl b 0 g S ST IS S ol | 5 52 05 S0 ST
O(p) = 0.61/0.5p" + 17 :5) V1 5y b oy | 22 s oslll e
o . Blazal 633 3 s0LsYL
ol C ol Bl da—s VL g Kl e p e )
; ) . J.«:- o— r.A_]| C.a r&l
I()Kbbx.u‘y9\}345&;’.156':5)0),1»)‘&»9‘}?-\.3 sl 3 e
P . s @ . 55 eSS dneY
3o ) aidl el sl 3 o0 S AnST Il 5L o0 0dl (6 grmmnadl 2 ga o5 Jdas il (1 G
Rt
:C'(p) 4
C(p) = 0.61/0.5p° + 17 kel 01 5YI
0.6 P . )
C(p)=—2—— AW ERVIE
21/0.5p° + 17
545 ) Al ol sl 3 00 SIS UST 50 o sdl (6 stnmadl o 42 Ji5 U0 003
0.6p p
C(p)=———2 A&
21/0.5p° + 17
348 ) Tl ol gl b 05,5 TS 5 o sl g sl o252 s JAd 0t 2
W 1704 s YT 4 G s 5 55 Lo 1SN
:C'(4) s
0.6p
21/0.5p° + 17
’ 0.6 (4) o . D8
cl4)=—280 p=4 s plost
21/0.5(4)* + 17
Sl slls Lyl i
=0.24 Lol (S g la.i):fa sbssl
£ 3 w 8 @ . - T [ . . bLA—AMsT GT 'UJ ‘
AemeSTUST S o sl (6 sadl a2 43 O ciors VT4 Ol s O1S 13] 33 S 5 )
i & Oﬁjﬁ‘
s A ST 0 5lal 0 5 3 0.24 1y 3133 0 5 S




Y

oY il N ] P(£) =V 10" + £+ 229 1) ,5Y1 e 1is
02015 plo dns & gl e £ o (Ul SYD) dslall 1S S8l
£ o ) eI 38 ) ) 2V Jler] 5 J3n ]

U e 1555 02020 ple 3 2l (g sl LYY Jlor] 5 Jah ]

J

huugll jisiallg dlwlull dacld

wills o Uiy g 21 228 il L 228 B J,\M@wtémum
Lay _ dy du

uM\w}fxg\WLo\ﬂlﬁy¢\ I = du X U_MJthJ.cbob

.(parameter) Ja.,... S aaddl s sl

i 3 s pn U J) iy 535 3 6 5leg ¥ ) oy 55 D32 5 5

de\MJbu;m

.

.x=4Lax.oﬂ.\;,-Bsu=2\/;:¢,;-sy=u3—2u+l:gLSBl

dx
%zgu‘z_z U ) J) il Y B sl
u
%:% X priadl I dedl 1 At sl
dy _dy . du Al 5068 Jlomzanly
dx du dx '
_ 2 1 dy_ 2_ @_L . N
—(3u—2)>(ﬁ E—?)Ll 2,dx—\/}u,p{},~.{
:(3(2\/5)2—2)><ix N
d
=B EVI) -2) X =4 e

=23 Lol




.x=2La.u.c%.x:,-‘lécu=3—4x:¢,~=>cy=u5+us:;,tS\SL

Jibuwall J5lg wjail

: 5 Lo o 30 S dante

O (v=01+20" 0 /(x)=(36-2x")" € /0 =(x —7x+1)3
0O /(x)=V7-x 0O /) =42+80" 0O /» m

@ rx)=\/5+3¢ 0O ) =vVx+(x-3) O rx) =V2x -+ (4 —x)

0 /x)=Wx+5) @ 1) =V (2x-5)° D f(x) = (2x" - 3x" + 4x +1)°

lanedl X dod s L s ol 81 IS dants

O =———.x=7 D rx)=V25— £ ,x=3

e I D o) S AL 50516 s

@ y=54"+3u,u=x+1 D y=Vou+5,u=x"—x

:M|xwmdbw‘_jﬁ auu\@u..u|wuw|

@ y=3-5u+2,u=x"-1,x=2 D =0+),u=2x-1,x=1

62



b YD) cind i o ks 1 ] AAISS C(x) = 1000/3% — 0.1 101 Y oo sl

el el s ) el Y1 S5 25 S T (D)

iadad 20 D) el ks 058 Lo Bl sl se ) il w Y1 ST 235 033 a @)

52 £y S LSl s N(F) = 400 (1 — (fiz)z) ) Y Jiad tp sl

S g

t=1lbaet JidUN 2035 21 @)

t=4Lxe t Y iU N x5 3G a1 @)

:x=3uw%;’\im;,|ﬁ|‘}sm.\?t¢g(2) =-3,8'(2)=6,h(3)=2,h’'(3) = =205 13|

@) f(x) =g(h(x)) @ f(x) = (h(x))’

Mo i clign 2

‘Sj’?i ‘h/(z) "\'?:[3 ‘g(z) = 37g/(2) = —1 :OIS} ‘f(U) = uz — ]_ Ca-;> ‘h(X) :f(g(x)) dlS‘Sl ﬁ}:s @
Ll

)15 = Ol y = (F — 4)° 201 8V a5 (D)

£ ] 13508 il V1 bl 31 5T i)l aisT (@)

1

=@ A=

fx) =Vx' +1 h(x) = (x* +1)° g(x)

F) =V2x+ (€ + 20" 101 3V iz axT 1w @)




)l

. 3llg gl LB
Product and Quotient Rules 2

RS B R TRV T | )l 6389
o) 3 e Bizie 3oy
Iy 35 ) 05 eon 503 &l b et o a3 s ol b
3
d iYL e I E e h(1) = t—3 101,31 Jlanzaly GleYL)
8+t

B ey I ]t i) 5l 2 JAd el 51 s

t‘mlﬁlqm e o0 00 oo
sl Lot Etlo 5800 bl 15 5 s0sdl ol 28 il 51 ol slow) ol Cotlas
;A:Saz)ﬂj L@p-JLj L@wu»:bdu‘ C)UJ}ISYU CJUJI.;Y\O.U& olaelae ol _iw
8(3) 5 () 015 13] St Sl BYI 15 cyo Tl Sl BY) i _ts slamy] 5]

Sf(x) (%) Liriue slom] ;a0 S (BLaaM LB -yl 58]

PV Ll Dl il 81 O s Liniie sl K

—— L

& Us pn SV OBV a Gl 33 G (o5l 81 b B2 ilallly
Lt 5 Gy e SUINO1 Y1 &) Gl o o W1 01 3N 2t
BRI
gt Juolo- Bt 3 GUREN (b 131 8(x) 5 () 05 13| sigapll
(s
(f9)' (x) = f(x) g'(x) + g(x) f'(x)
;La g(x) = £ 1085 of (%) = X* 105 13) :Jlia

006060

(fo)'(x) ="+ 5x' + 1"+ 2x

=55 +2x" @

=7x°




‘

b G o 331 IS Ao o]

L f(x)=(2x+3)(x" - 5)
f(x) = (2x +3)(x* =5) axadl 015V

f/0) = (20 +3) L (¢ =5)+( —5) L (20 +3) o im st

Qi g 0 gdodll ol L3S ditdie Jel g3
_ (2x+3)(20) + (& = 5)(2) Jol L

£ s ae
= (4x° 4 6x) + (2x" — 10) 5 Lol Jlarialy
=6x" 4 6x — 10 bl
2 f(x)=(Wx—-1)(x"+4)
fx) = Wx=1)(x" +4) Saxall 01 Y1

F/®) = Wx—1) L+ +(F+4) L x—1)  olim s

— x— 1)(2x)+(x2+4)( 1 ) 6531 OB dinde el g5
2v/x ol iy ¢ e By

_ . f+4 . ) )

= (2x\/x 2x)+( NG ) o5 do b Jleniuly

Lol

2
4
:2x\/x—2x+x +
2V x

b G oo 381 IS dine o]

f@) = (' + 4)(7 — 4) f(@) = Wx+1)(3x - 2)

<

PATY]
ieo s Jlonzaly JE)
Sl o3 V3T w5 )
Jlaxzly gl 01 5V
‘&W‘MSJ&PG

5,4l A 526

dojlis cUail
dee dnladl elas Y oy
ol At sla)
ol ol Bl o

& I3 Ol B dzm

S 0131 izt



a_‘!jljial o oo o0 e0 00 &

PV &) Jlerzals oyl B e ol diis slmy) 500

5 e bl e b pliedl o BLadO (G () Bl LB Ao :ilalSIly el
rW\CJAk;\&@:J\MchrW‘M?AM|M Ol 8l Aes Al

Z)L.% cg(X) #0 10 cela_a) u,:l.»g O_;}\J:.;‘ g(X))f(X) os |5l :jgapls
an Lagiomd J.&\? i

) o b izt Of

£V _ 80 X0~ ) x g'00) | *
(5) = (&)’ T
Logee JS dzta

;La g(x) = 11085 of (%) = X0 13) :Jlia

006060

v _x2><5x4—x5><2x
(g) (.X')— (xz)z

.

:%;Luﬁblﬁldfm.}.?i

! f(x)=2x15

X .
f®) =25 e oL

(2x +5) & (x) = (x) L (2x + 5)

"(x) = : G| dinio 5UeB
F'@) (2x + 5)°

_ (2x+5)(1) — (%)(2) gl ol L3S i Lue s

B (2x +5)° i =

- % (2553 Tl Jlarial,

> bl

- (2x + 5)°

66



axall 01 5YI

() e (14 27) = (14 07) ()

(x3)2

daend)] diin 305

)=

L (@)(=5x") — (1 +x7°)(3x) G511 01 51 e s

() o)l Bt

—5x°—3x—3x"°
= (5 ol Jlarily

6
X
-3 2
:—8x G—Sx .
X
Ao s e )
3x+1 x_3
X) = X)=
f)=—— f(x) .

J

@, % 2., o 2 @ G oz oﬁ

Ols &l daod e 6 #1228 I LIl Lo 225 15 JAh s diniall OF Glo Eles

Sl I T s T 0915 a2 slomg) Ll 5ol i) o158
o] Ltte 5 O ua)l dinie Jlenzuly Ll ik b

BWIw:SJ%J

z 2t 2
s 58 5 O(1) = o) Y el o)
US““J.‘.SJ" () 3+ 16 I J—-«gf;_ga

C@cd‘guyaﬁl_wtwﬁfcgér_!w

£,

:ng/mL s> g dunis

54l

nymyacs\Sis|
(0L (dgd 131l

m+n

m n
e o Xdad =da

° (am)n:amn

w

Fad
st b s o

Ol ddnie sl Y
el 52 CJ‘:.H

—hb



el il s edl g3 Rl 55 5 k5 el o 1

:C'(f) s
C(t) = 22t haadl O BYI
37 +16
37+ 16) L (21) — (26) L (37 + 16
() = (31'+16) -, (21) — (21) ; (3¢ + 16) et
(37 + 16)°
(37 +16)(2)—(20)(61) 0 gl O S Al sl 53
B (31 + 16)° ol Ao ¢ Shall Al
6t° +32 —12¢
- 5 531 ol Jlanzals
(3¢ + 16)° e
2
_ 326 .
(3¢ + 16)°
’ 32_6t2. .o . N I UL
C'(1) =i Eop N Il G podl 03 (B Sl 55 5 25 ddae 03]
B o 1528 = 1 lais ol o3 3 Sl 58 5 G5 Jind ot @
:C'(1) 91
32 —6f
C'(t)y)=————— C(1) danins
) (37 + 16)°
32 — 6(1)
Cl 1 = r=1 '« ]
( ) (3(1)2+16)2 St et
~ 0.072 Ll
0.072 g /ML 1k 3133 i ol 03 b Kl 55 53 LB o 10,5 Lok (03]
Aol S
e s o Y E i P(B) = —— 25 5V 8 i bl oK sk e 15
2t°+9
: YL Kl sas Py o 3Y)
oyl N Edl sl s oKl sae x5 0 s
S i 152 o = 2 Lot 51 0K e 26 Ja ]




g Icc II o oo 0e &
OIS 13] Mta L Aann)) 51015 Jlarialy O 551 T o phite B 2id ale 50016 3lomy) Kol

56 Ax) = % 1018 5 (B s G 31 f(x)
X

flx) x0—1 x f'(x)

A'(x) = - o] Aiiee 3485
(f(x))
) Jaeil
(f(x))° -
.A,(X) —f/(JC)

= 7 03]
(f(x))

G geie O 31 e I o Bzt L6 01,581 o sie Lizte 2Ll
Y e e
50 () £ 0 1 «BLas B f(x) 0L SYI0 13 zjgaylly

(%)/(x) _ —f'®

(f (x))°
:%jguﬁ;,‘,a‘k}smki
1
L f(x)= e
1
flx) = - el 01 Y
1+x
_%(l—kxz) i & .
- o ALl 8
1+ x°)° '

Zm @?J\m,‘a}ﬁ\c\,u\mu.uu




2
2 X) =
f(x) P,
flx) = —2 bl 015
3 4x o
-24 (3 - 4x)
(X)) = —F—— o ylaedl dazte 5
J'(x) 34 o skl A
_2(_4) 3 . . .
=G 55801 ol L Lt s o3 skl ol S intis s
S Lol
 (3—4x)’ T
b B ol 81 S dinhe o
1 3
X) = X)=
fx) 11— J) 2x+1
J
--I I II anmg ‘oo .. Ilg gwl I""“ o

il e ks ) B e 5el6 s Gl 01 731 sl
.M‘j

| 5Juo I8
:%;Luwb;;usm.\?i

L f(x)=(3x—5)" (7—x)"
f(x) = (38x —=5)" (7 —x)"° axadl 013V
F/(x) = (3x—5)" % (7—x) "+ (7—x)" d% (3x—5)* ol Bt sacs

= (3x—5)" X 10(7—x)" x(=1)+ (7—x)"" X 4(3x=5)" x 3 sl ol 25 fizs s il busls

= —10(3x-5)" (7—x)° + 12 (7—x)"° (3x—5)° Ll




2 f(x) _ 4x+ 3

(2x-1)°
_ 4x+3 o Y
fx) = T haradl 01 5YI
)= (2x—1)" 4 (4x +3) — (4x + 3) L (2x — 1)’ et
((2x—1))’
_ Ax-l) - (4 +3)(§(2x —1)"(2) s ol ol 28 Einde s il s s
2x-1)
4(2x —1)° — 6(4x +3)(2x —1)° Lo
B (2x—1)° S
o o sis £
1 5l e 0l 31 JS inte sl
fx) = 20x(4x’ ~1)° fy ="
(x+2)
:_“;Lw;,‘ﬁ“}smki
© Fx)=x(1+3%)° 0 rv=- :f O Fx) = (2x +1)° (3x +2)’
6x 2
- = (4x —1)(x* =5
0O rx = 1) O 1w \/5x—+3 0O 1) = (4x-1)(x" -5)
_ X +6
Q == O = 1+v— O /)= +)Vx-T
. X 54 . 3 2
@f(x)—5+2x 2x @D v = Gr2r +2) @f(x)—(x+x)(x 3)

B fx)=@x+Vx)5x" +3) @ f(x) =5x" (x' = 5x" + 10x - 2)
tilanall X dod o Sl e 0 31 IS Binie ]
D /0 =x"(3x-1)"x=1 D /(x) =3x\/5—x,x=4
@ f0= D (v = 2x+3)(x—2)",x=0
71




2000t £ 5
R (R (R (WS
44 0.3t © )

102020 ple day &l sl 5o B o (25 ] 3 )

Lo N il 38 2l el o) 55 032 221 (D)

bl SYL) Sl S| S(8) =

S e 1524 (2030 s 35,80 el o) S35 S 2T @)

oY1 die gy o ) £ (P(E) = 12(28° + 100) (£ + 20) 100 85 i 3ol olKw s oo 515
:SYYL oKl sus Py
ool il sl s 0Kl sse s Jid a1 @)

z2 8

S e 1520 o = 6 Loz sl 08l sus s i T @)

M= :8;9 0BV Ity oS el o131 3 L8 22 Bl K el ()
O 55 oy 5 2L x5 I ol ol 0l eSO My ¢ o il o5 s 31200 o 1 £
Lo Joladl e oo

ol b A U JO D ) 5 23050 foni
3

@) y=u( +3)°, u=(x+3)",x=-2 (25 ) y:%,u:(x2+l)3,x:1

w0

A e 12l f(2) = 4,7(2) = -1, 8(2) = 3,8/ (2) =205 1)

D (92 D (L) @D Gf+192)
< I

(%) = x(4x = 3)° (1 — 4%)° 101 BV it an 1o (@)

5
B Y il 8 b of () =

i LR E) e
x+5  X+7x+10 add

T
ol el

2Xx
X+ 2

30/

£3) %=1 €D (155 of(x) =

1525 () = 0 bokis X dad s of () = 23*_8 0813 6D
" X




)l

Qlfisylg (nounll du.u.\]l 8V lididuo
euhll noiy)légUl 3

Derivatives of Natural Exponential

and Logarithmic Functions
) L55‘%1\ Ol 3N dandos slaw) guyall 8388
el ol S0 01 BV s sl
= P(1— e ") i bsbedl glama VI de sl ot Jont oy gl o

o TOR S P Y PSRN VPRI [ PRESRE-

sde 135 JAd T il e Uiy d g o Pl 3l s

.z.w.;10000°>\J;Tw@>wgdoﬁﬂﬂwwuamwmupwm

wauhll gl glyiaV] daidia

oo ol s 5 Jlamzals 501 01 51 G_ta 5 el O Y Eints sl B St
O\JJY|4.Q:.&.AJ.>-M_A.SV.L~L_MOYU fw\w,d\duw\g\buuy
Y& Bl Jlexiuly aal qu

E,n-g-_!-!-b-" g"n_:u“;Jl d|}'iﬁ\JI a e

JEEY]
10 (g el suall e o of () = €10 13) Nl esaall sl
Jx)=¢ 3l 5T ¢ ncckal

R 3de 5 4 )
e=x2.7 ¢ o

r oY

e 0l B JS etz | oSN = €

X ' ‘ g ‘

1 f(x) = 5e e

f(x) = 5¢" axadl 01 5Y)

f'(x) =5¢ ol N Ol Y e 5 01 5Y1 oo Lan G2 bto s




2 f(x)=4x"—¢" )
. olail
flx)=4x"—¢e Lharadl 01 5YI
i p ) Ol Bt sy
fl(x)=8x—e ol N0 Y e s (B A Rna 5 85301 O 51 Adnte el 3 -
’ i RUECIICE P | - S
3 y= e SliaY ael 5 ks
1 13
e . Tt fro Y|
_ LaaaJl 01 Y e
A (5" _ () 4 (ol e g (3,4
d_y:(xﬂ)dx(e) (€) 5 (x+1) e o pall ey (A
dx (x+ 1)2 a:\..’lec;w_mﬁ|li;&aj
_(x+ 1)(e") — (¢)(1) iy o3 gdodl Ol LIS da i dsl g fuulco\,wwuow
(x+1)° ol iy ¢ adall Y1013 O Y1 Azt s )
_ (x+1)(e)—¢ n S qi‘m
(x+1)° o
xe'+e —¢ .
(x+1)° &
= Ll
(x+1)
:%;“”L' L;A a|f3| JS wan s J"_T 0 & (J.O o o0 ..i £—
f(x) =2¢"+3 f(x)=¥x+¢ y=xe
J
dlwlwll daclig anayhll quinill glyiaVl daidia

U3 fra, 3] Al 3055 Jlanianly (8(X)) 8,201 0151 s bl is B Sl
izt 3 G(X) LI 031 )i f o 0 3Y1 B o ool sl
8(%) 01 BV S 5 o B () = €5 101,51 0 Las . () o101 0,5
VI LS Al Jlanils it sons] 5k 6 el L2N1 01 5915

f(x) = eg(x) :Ul_j-:l.-a\Jl RS

€\

10b (Bl L Ol 31 g(x) o f (x) = €5V 1015 13)

@) =e" x g'(x)




D fx)=e"
f) =e*
f/(x) = e* x (4)

4x

=4e

2 f(x) — e(x2+1)

flxy ="
F(x) =" Y x (2x)

2
— 2’xe(x +1)

1

3 f(x) =3ex
1

y=3e~

f(x) = 36% X (— iz)

X

f(x) — e7x+1

fx)y=¢

v,

b Lo o 381 IS Ao o]

SRR
() wu, s

g(x) = 4x e @® danis

s A islel

PENRIEN

g(x) =x* + 1o 0 dmis

Al Bl

,.E.M.H Q\J:é\)\
8(X) wu. .

g(x) :%:c,.g-ce i

s A aslel

b G o 381 IS dane o

flx) = 5V
J

3 @ o 2 @ 3
J;AJJ.LJ sl Jre il Ul sy ,,;;me slau] L5l au«.b,ﬂwrsp,m
.QJJJ:QUL@?&S;&L;J\&?,;




8Ll ;o :3 JUo ()

8l i s T(£) = 18 4+ 12 ™™ i sl 2350,

. dogloo
e&ybbtw(ocwwg)gjﬂlj%gwu&| e o
5l s el

el i

) sl LS

3 @ « sl >Jld Lo sl
£ o) il il 5 s Fis Jiad ] (@) P s e

. (H}«J\j cCLx_.iy\j
T,(t) Jo| s o
Joos il eS &S
T(t) =18+ 12 80-002[ M‘ Q\J;_E‘)H jT UL;J\ JT gl ;“r’
PesRAl
T' (1) = 12 "™ x (0.002) g(x) = 0.002f : > 25 Zizis
— 0.024"0 Ll

o132 lga it 2 o ol Bty ol lonlls ) > B s fis dAndunl 2

. éu\
:T'(5) a1
T'(f) = 0.024€™" T(f) it
T'(5) = 0.024¢""*” [=5 s
~ 0.024 i Y Jlerzaly

Slerdl s e ool 5 dms delr JS30.024°C lioy aliod 55| > G 3 315 5.003]

o b d sy B pi Bl w51 el b
Bl 3 AR AUl I T i Sady . BBUL
P(f) = 508" : o) BYI Jlemznls (B L) Bez )l
A Bl s I3k ol oLV el £

c’iu‘ JM |j.i.aj ‘fﬁ' 500 e dﬁ\mﬁs‘ ,o.ﬂ‘
J




&nﬂ..l.._lh." Mjugl" alﬁaul o soos &

(€ 6 ) sl alil oyl 3 0151 5 adall ozl U1 01,51 0T Gl il
dwpolﬁwmmkwgvbbo’m.f(x):lnx:a,},a@u.iglﬁj

ERNEAR]
weuhll gnaiyjlégll glyiaMl aaid

;Le x> 0:¢ f(x) =lnx 0513

'(x) = &
F) ==
< o I
b L o1 81 S Qe x|
1 f(x)=7Inx
f(x)=7Inx JaxoJl 01 Y|
f'(x) = % el o le 1 0131 e 01 BY1 olielias Azt Les
2
2 f(x)=x3+Inx
2
f(x)=x3+Inx Lhradl 01 Y
1 ol Lin 5 8 3301 O 51 Linis el 43
f=2xie Ll Erl S AAL
M\w)b}l)\u\]:eij
3 y=xlnx
y:xlnx sl O 3YI
dy d d e e
= —_— — -] | daie saels
= (x) = (Inx) + (Inx) o (x) o )l e sl
B | 03 gdodl ol 28 Lants Lasls
= () () + ) el o e U1 0131 izt
=1l+Ilnx Ll

JSaii

st U1 Ol 3y
y=Inx :L?_sz,::.kj\
S Ol BV 5 a
:qx.rlal\ L;.7&\ Ol B

Y= ex




15l G oo 381 IS dane

flx)=4Inx fx) =v/x + Inx y=lnx
J
dlwlwll &aclég ansaubll tnaiyyléglil glyisll d4idia

01315 8(X) O BN oS 5 (e il of (%) = In g(x) 101 Y L s sl Sad
YD Bl 6 LS ALl 5ue s Jlertanls ¢ acdall oz 5L 51

f(x) =In g(x) =U|}16\JI P

5 g() > 0.5 SN 16 0131 (%) Lo (1) = In g(x) 101513

sy 8 (%)
f (x) - g(x)

o Jomiol S sl 091l 08500 s el ol Gl S
) = In g(x) 00 Y1 B sl ol 0

Glaiyjlégll gailgd pgRdoll doaljo

z

06 b # 11 L B P OIS 5 i go Sk 18107 b, X, y ilS 13)
log, xy =log, x 4+ log,y oAl H g6 e

logb%:logbx—logby e H g6 @

log,x"=plog, x pdl g g6 e




L' f(x) =In (5x)

f(x) =1n (5x)
f'@=5

8|~

f() = In (5%)

=In5+Inx

f@=

2 f(x)=In (")

f() =1n (<)
=2
3

f(x) =In (&)

=3In (x)

f@=2

‘

b Lo o 381 IS dane o]

RIWAWA(E- SV VST P F-T-T71Y

el 01 5
g(x) = % e odn g(x) i

Lol

ol U il ezl 12 @y phall
Loxad O BYI
Slaz e U1 3o all 046

] Bnie s ¢ andall ez )l HU1 O 31 Rite uels

AL 306 Janzo 1@yl
laxdl 01 Y
g(x) = 1" :e ddn g(x) it

Lol
ol U il 6 ezl 2 @y phall

JaxoJl 01 Y]

Slaz e U1 38 5all o 56

O 3N ey O BN ol aelias i i Luels

<

JEEY
Yo N« tIn5

;.:'*'ié“‘é}bﬁ




3 f(x)=In(3x"—2)

f(x) =In (3x" - 2) haradl 01 B! :ﬁm
B A = 5 Jo
f(x)= 2 g(x) = 3x" — 2:¢> dn g(x) L Jleriwly St e
folon, el il 8
ol go ghail # A

15l G oo 81 IS dane

f(x) =1n (8x) f(x) =21In (x") f(x) =1In (9x + 2)

Jiluwall J5ig wjail ¥

:%;Luﬁg\,;s“)smw

© /=2 +1 0 f0)=¢"° € /()= (" +3x-9) ¢
0/w-5 0 rw=6e" 0O rv=1
© [0 =(+2)(e-1) O rx)=e"(2x-1) O rx)=x"—5¢"

:@Lwa\,a\g}sm,\g

@ f(x)=3Inx m f(x):xslnx @ f(x) = lnx

® F()=x"1n (4x) D fx=mn (1) @ fx)=In\/x' -
0 f(x) =(nx)’ @ /() =In("-5) (18 ) f(x):xﬂnx—%ex
0 /(x)=¢"Inx @) f(x) = (In3x)(In 7x) @) f(x)=In(e -2)

80



slanedl X dad s 5L Uoo oo 381 IS dints s

@ f(x)=e”"In(2x—1),x=1 @ f(x) = lnxxz x=4

Jleniwls o sledl gt 155 i1 L) dordas o Sas 1ol 10 WD)
100
1+¢e "
|5 Y HLasl e d TGy dl 3555 U511 5 LY das e e G gy

s cpolaadl idlall ASI sl P(£) o P(2) = RN

pLI13 s Lyl
3,08 el m(f) =rInt+1,0 < r<4:00, 3V Jaxe 5,515 @)

Sl g Jiall s £5 7 T o wlie Mo« SN e JULYI
QA e )il S e JUbYI s 05 a5 J3ed o

& £ d &
o Lo JSI =D sbon) A Jori

@) y=e"+3,u=x"+1 @) y=In(u+1),u=¢

B Lo oo |2

w ’: - 4 £ £ & 3
sl o3 Y 51 b Tasdl anasT il CiesT @)




)l

ololll L Gljislg i lps] Lisiio

Sine and Cosine Functions Derivatives 4

el O 31 daiie sl) )l 5y

(el Ol BN wlallanoll

oy &l S A S o) el Baas Ll i gl @lanso
el s P> P(1) = 100 + 20 sin 27z :0| ,3Y|
lars 5 Jand a2l 1 e I 5 G pn el

Lo el G yell o

pwl%alﬁl o oo 0s o g‘....llalﬂl e o0 00 oo
sl 36 it nls Sy e L O3 s p» £ ) 0T Gl St
ol oy ol s Gt T O ot ptled el O
il Jlemiul 3lans 5055 s (trigonometric function) _2eedl ol Y1 LT
PRILNY

laill wa glyidilg «uall glyisl guwlwi pgado

sl 36 il 3 5L gl b8 Bt 1)
“}” _ ): . 1 .
Gl .

S ZJQL«S)}\Q-.«J\CLJUcJ;’&J‘CL«éJU

. ("N
sl lel sin 6 = % H(sin) ol o
>

BYICN]
cos 6 =

:(cosine) plodl o @

#5




o O 31 Ein 5 ool O 381 s slomy] Kk 46 (Ul 31 L 3 Il 58 LS
Y& Bl Jlaxzals pladdl

'an_'l'_"g_.!;alﬁﬁl oo o0 00 & g‘ 11 II alj:l:ﬁl oo o0 00 &

S'(x) =cosx ;b J(x) =sinx: 013 o

S'(x) = —sinx:zp f(x) =cosx:olS 13 e

1 f(x)=2sinx
f(x) =2sinx
f'(x)=2cosx

2 f(x)=x"+cosx

f(x) =x"+ cos x

f/(X):Zx—Sinx t}o.?wj\M}déﬁ\d\f;\M}trw]\ﬁzd\jﬁ\m&‘ﬁ

3 f(x)= Si;x +3cosx

flx) = Shzlx + 3 cosx

=%sinx+3cosx

f'(x) :%cosx— 3sinx

f(x)=7+sinx

f(x) =3sinx+2cosx

.

b G oo 381 IS e o

el O 3Y)
Ol 3V lasLae it g el O 31 Lintio Gues

Laasdl 013

PRI
Ol BV &S slels
o Ol 31 Zna g cgand) O 531 Lintn del 43
CM\ Wb g Ol BN laslas it g 4<=L¢:J‘
J i . L'j.o . oo ..il:—
b G oo 381 IS dine o

f(x) =3x—cosx




‘oln]'_"g_.!gg .”.II L"I'Lilj_.l._al alu-*‘ o 00 II . ""9 ('_lj_n._ll quu &

Jlomzonly G i 1,3Y Za ol o ol ol dnt o) Gl Eiles
ol ool e sl Leghoniol CaS sl 0V el ol grin
LagdS 5l cploadl o 0131 5T el 01381 O3ty 31 3Y Aol

'

S Lo 01 81 IS Qe o]

1 f(x)=x"sinx

f(x) = x*sinx hardl 01 Y

f/(x):xzi(sinx)+sinxi(x2) o pall danie saes
dx dx

= x" cos X + 2x sin x 55 O 31 At el O 3 dints s G

1+sinx
2 f(x)= cosXx

flx) = LSy el 01,3Y

COS X

d . . d
B (cosx) - (1 + sinx) — (1 + sin x) _-(cos x)

f(x)=

o)l diie 308

(cos x)°

(el O 31 dio Ao ) 3
_ (cosx) (cosx) — (1 +sinx) (—sin x)

Lrw\%d‘ﬁ‘w)

gyoal) ey

(cos x)2

cos’ x + sin x + sin” x
= @jjﬂ\ Lol Jlemzuls

(cos x)*
:1+—szinx cos’x +sin“x =1
COS X
Z%;‘JLLLAQ‘J:}"JSM.L?T
f(x) =e"cos x flx) = X1EC08*

sin x

354l
A 3.124

2 . 2
cos x+sin"x=1

o A an fos

Xl s




dlwlull éaclig qolaill wa glyidlg wall glyisl Lidida
o 0131 5T ecaadl 01 B LaadsT ¢l 581 oS 5 e Ao U1 381 Lo sl Ko
PVl s Al 5 Jlenzaly cplacdl

dlwlwll dacldg «alaill wrn glyidlg wall glyidl Lididia

1

10l (LU S Gl 51 g(x) 08 13)

%(sin (g(x))) cos (g(x)) x g'(x)

d% (Cos g(x))) = —sin g(x) x g'(x)

| 5uo F

b Lo o 381 IS dane o]

1 f(x)=sin4x

f(x) = sin 4x PINRIEN

f’(x):di(sin4x):cos4x><4 U =4x ¢ (SN U Linies
X

=4 cos 4x Ll

2 f(x)=cos’x

f(x) = cos’ x = (cos x)° a0 BYI LS salels
f'(x) =3 (cos x)° x % (cos x) 552l Al susls
=3cos x X (— sin x) o8 x 3lazal
= —3cos’ xsinx o Jlaslely odosi

- Aol a5 5 Lo ¥
3 fix)=e

5% oo ST el
sin 2x o e
f(X) =e u)a&o.” U\JBY\ CJJ‘ L;q el H Jl"—.’.y
fl(x)=e™" x di (sin 2x) U = $in 2x (&> € i Jeadl 03
X
=" x cos2x x 2 U= 2X :Eu (SIN U dinius

=2¢™* cos 2x sl aslel,




:%;‘Liuﬂ;,‘,;;‘g}sm.u?i

f(x) = cos 5x f(x) =+/sinx f(x) =In (cos 3x)

J

8LpJIa.o:4dl'i'-oJ

h(t) 85 sm— (t—lO) + 90 d‘J—"ﬁ“ JM)-I o)bb 4.\9;9
U"J‘“ e co‘)b: 4..\.2-.9 u.b %.SJ.: d’""_":J (f‘.\.ﬁ‘jb) CLA»JY‘
Bl ) il pase ) pUis) ks Jdad aal . 1 il

Th(2) g £ oo 30 N il et s ) 5 I3

h(t) = 85 sin% (t—10) + 90 el 01 5Y)

' (1) = 85 cos — (t—10)x — = T (1-10) o sin w0 dat -

()— COS%(— )X% ”_20(_ ).u?‘smuw }gml
:825—07Tcos—(t—10) il ils ol o am. sl
W lo dwsll sl
g iu-oﬁiz_ }”]H..&.-...’gﬂr;
) . - y el J I 6p.m.

a sy s (p15YL) 5L tus,! h(f) =10 + 4 sin 2 151 -5V Joud ool

ARSI W |

wbw)lwgwltwjl ; d.\m.)a-‘ .6 a.m. ww\dbwpthd!le

RSP
/

}vd

Jibuwall J5lg wijail

5l e 0l 31 JS Linte sl

0 f(x) =2cosx +sinx o flx) =5+ cosx o f(x) =sinx — cosx

o f(x) =xsinx e f(x) =sinxcosx 0 f(x)=¢€"sinx




X

0 rv== 0 /(0 =sin(x*+1) @) /(x) =In(sinx)

@ f(x) = cos (5x—2) m f(x) = sin 3x + cos 6x @ f(x) = cos(x"—3x—4)
(B /(x) =€ sinl0x D /() = (cosx*)(Inx) @) =vx+1 sin%
@ f(x) =4sin’x Q f(x) = cos’ 2x cos x @ f(x) =5sinyx

() /(x) = (cos 2x— sin x)* @) f(x) = sin\/x++/sin 2x @ f(x) = (illlTx));

SU sl s 0¥ 5301 sae D(2) = 1500 + 400 sin 0.47:0) 5Y1 ol :0Y 5 ()
LI OVl sde a5 Jand dal L Lede i Ul N ol s 525 e B £y

Lo Ll

1013 el Oddl g] S plall o tp s (T 3 H gl olelw sae sl Sl gl 23

Ealloda B E el )il Ll ololsas 3 JAed 4T H(D) = 12 + 2.4 sin (o (¢-80))

Mo i clign 2

d se 2 : :
.%;q\.?lbﬂcd—i:sinzxo\g:,z:t.écy:%(x—smxcosx):oLS\;l:ﬁ,; D
f(x) = €' sin” x cos x 30 Y‘MJ}-\M
B
w 2 - - 3 £ & 3
el o3 Y 51 b Tasdl anasTi sl iesT @)

f=sin(2) X

f(x) = xl sin ()

87



12 f(%) :Jb f(x) =sin* 3x:05 13 7
a) 4sin’3xcos3x b) 12sin’3x cos 3x
c) 12sin3xcos3x d) 2 cos’ 3x
X =2 bdke FLdMW LB -0l 231 g(x) 5 f(x) oS 13
J(2)=3,f'(2)=-4,8(2) =1,8(2) =205,
8 (f8)'(2)
0 (3f-4/82)

g (%)’(2)

5 s h(t) = 0.126" 11, 5Y | 2] 1L
ol CJ.A).“ e ¢&,.1.,w| o) g (3 4 (Mb)
 aodl Jlak &l ey

ey 1 il el gl s A a1

235 opr el B tay gl i) i JAad il 12

ki s

lanedl 2 o s 5L s 0l 31 IS dants o

13 f(x):sxx ,x=1

U fx)=x+2)(x+Vx),x=4
5 fx)=e"+e ", x=1

6 f(x)=e" —x",x=20

17 f(x)=x"Bx-1)",x=1

B f(x) = (x+3) ¢, x=2

19 f(x):Slnx+%,x:e

S S B ol B 50 b5
AL (21) 56 () = (F ~1)(F 1) 0 13|
a) 3 b) —3

c) 4 d) —4

OBy =uv: oy 2

aw(l)=2,u’'(l)=3,v(1)=-1,v'(1) =1

sl y'(1) OB
a) —4 b) —1 ¢ 1 d) 4
. Af(x) E)Lécf(x):x—l:msul 3
- X
a) 14+ b) 1-+
X X
) 14+ d1-1
X X
dav =
:da%apcyzsinM:QLS\';l 4
a) cos 4t b) — cos 4t
c) 4cos4t d) — 4 cos4t
A f1(X) OB f(x) = 2F 1 0815 5
- x_
a) —2 b) —
(x—1)° (x—1)°
c) ——2 d — 1t
(x—1)° (x—1)°

:Af(x) w f(x) =xcosx:0lS 15 6
a) cosx—xsinx b) cosx+ xsinx

d) sinx

c) sinx —xcosx




37 flx)= Veos x

X

38 f(x) = sin (5x) In (cos x)

3 f(x)=In( = )

X +9

0 f(x)=e"sin2x

3 NN e
t2+50) PN B OVRERES

(S S e S L Fday & SIS s

N(#) = 1000 (1-

o3l AU N i 033 anl 8
d=Tlhaet o)l J iU N x5 JAd a2
0l BYL R S oYl a0 5

2000
4t+ 80

oY) Mﬁ&%ﬂb A te P(I) =

L L s oYl se S JAd unl @
.l‘&aj'.“

=10 Le B 3 0V 30l sue x5 Sl @

\4% 8

1O YL E e s oK sae J.‘.J R o
700

2

t+1

-

YL

;)Liw.}‘ e Py cg".)‘}..wjl.a U‘“J‘” i ‘P(t) =

Sl sl 3 0Bl sas s Jiad a8
.tOA}H

d:be;sM\Qd@\;»,@‘diﬁkT 46

‘fﬁ 8

b G o 331 IS danie ]

0 flx)=vV2x'+7
20 fx) =
(x"+16)

2 f(x)=\x —5x+2

3 f(x)=(8x"—6)"

w0 =3 -1—12x
5 )=

%6 f(x) = (2x — 8)* (3x" — 4)
21 f(x) =x" (3x° +4x —7)
28 f(x)=x(2x+6)"

B f(x)=(e"+¢€)

0 flx)=2x"e"

3 f(0) =—
2 f(x)=5In(5x—4)

B f(x)=Ine

3 f(x) =In (3% +2x—1)
3% f(x)=xsin3x

3% f(x)=cos x+sinx




Jolkll aleuhi 6aagll
Applications of Differentiation 3

0id cu.o.al Lo
¢6aagll

o \
B U LS e Gl e sli

| BB B el
D o b il ) odl 3 b kg 1S

' SULBY! e Blacdl 3 b Jextwl CaS 5l
o S o 6 rall Bedll g odaall el Ay
O IVR P P SON P PR W U PN |

x| CJY:\_’S

8




:6aagll 02d (9 pJ.\':.lﬁ (Y L:?JLU.I RIFALY loj

LAMJJ&O\JJ-;Y‘ b, 13 SJ»:L«-J‘J:A-’L’HL Z.a.l.b.-.i Qb\ﬁ‘&m JL?;A

o] olaadl (e (95 sendl oo 3]
e ks aee O 3Y)

R T P PR Pl
gl OBl linin sl
Al a5 Bl P |5
(S g2d)]

-----.-.IIIIIIIII“

ity (o 31 e Bt 3l

oyl 5 e
ialsa oLl Bl ola i sLo)

ALl 5ue B Jlesuls +

Sl J50 (5 ol ) Jlami i

Lo dad (el Al Sl

gl ol i Ul sl

"
f p L=
]
|
|| o i

T - -
LS 0 (20) 5(19) il b Gt ) Al ol dxzal) Sl 55 Joril =
B gl dsl 5 231 |5 ke 5 gedl adn dar! jed ¢y sl




JWlooll (nlc (nagoellg (ulooll
The Tangent and Normal 1
e dat we O BY) el puladl oo sl uwyall 6389
Lo dhats s OBV owad ulaadl e (63 sandl s sl
y m .UALQA\L;&L";;}MJ\ (el cilalianoll
L A
2 Sf(x) = ,x>0 O Y1 o jglomadl JS2) 0o ol @lluo
NG (1, 1) i s F() O3V it o d] (1
« i : : > .L{..:s.;..‘JlJ:o.x?\ (2
?LM\&j(l, 1)wm&f(x)o\pww&waswm (3
glyisVl tinia gulaa édlalea
olosi

o i O 5NN i g s 53 Lo Al i 01 81 s (tANGEND) ola
e f(2) 0BV ol Uilos L il Jod Eom ¢ Y1 Sl s LS dazl g polaall Juny 25

deo aslady o1 Ol —3Y)
P ikl S
, (s ks
1P bl ks ulos P bl ke Uiles ol
A Y
p p
L
il oda i merodl oo s bt e &bl dlai ie 01 31 dnte O La Eils
L Wai) e 01 BV oeie wlos slas slowyY diniiall Jlaninel e ;EQ,,} JELY]
PP " W ol sl
gljdll wninia gulaa dlalea Lullp S ‘..j.wd 3
Azl Sty o als
s F(2) 01BN e polas Dslae O o = @ Loz Gz S fx) 015 13) o (1)
3;;“ (a, f(a)) u,L‘,:J\ g .y=y, = m(x—x,)
y—f(a) = f'(a)(x—a)
92



'

(2,12) dhazdl ks f(x) = X" + 35+ 210 ,B3Y1 owad uleod] Dslas d]

lanoll Al dis 01BN oiad uledl foe a1 @ghaall

f'(2) a1
f(x)=x+3x+2 PRI
f'(x)=2x+3 Tzt sl
f(2)=2(2)+3 X =2 oy gy
=7 Ll

£1(2) =7 158 (2,12) 3haidl de 015V owed Lolaadl o 03]

- oolendl Uslas 1T 22 ghaall

y—fla)=["(a)(x —a) OBV pos ol slns
y—12=7(x—-2) a=2,f(2) =12, (2) =7 ja s
y=7x-2 foeill

i cniludl @call \%

oo sl u,u\ J—al e
m f () =% 4+ 3x + 2:01 Y

f(x) =% +3x+2 (2,12) (2,12) daidl ks powadl ulass

-2 —104
J i o \}.O P ..I £—

(3, 5) dhaidl ke f(x) =x° — 3x" + 2x =1 1o BY owied ulead] Dslas dx
J

3 5 01581 G iad lcad) Dol sl O ol Jlaedl 0 iV
¥ Y slos] oz 6 ¢ ulazl) i) G ghas Las X S1us-Y1 O 13]G ulosdl ais

93




2 io ]

X=—2 bk f(X) = —o— 1) BY) iied o)) Dolee ]

X +4 .
Slaradl X dad dis OBV e ulead! Jos 4T :1Gghaal
f1(=2) 25T
8
flx) = s el 01 Y
, ~16
fra)=——"" Rzl sloub
(x"+4)
/ —16(-2)
) =—2" — 9
_%2 _1

£(=2) =%:ﬁx= —2 Loz 1B o) ulodl s (03]

bl iy Syl J1:2 aghall

f(x) = 2i4 axadl 015V
8

_2) = — 2 e

f(=2) C2iea X= =2 iy gmn

:%:1 fapedll

F(=2) =158 ol ik y =Y 03]

- oobeal Dslas 21 :3 dghall

y—f(a) = f(@)(x - a) O e s sl
y—1 :%(x+ 2) a=-2,f(2) = 1,f(=2) =1 japms
y:%x+2 bl
x=1lwsf(x) = zxx‘l 0BV e elaall Dolae ]
Y,

94



vulaall Jua ale 13] gulaill &héi sl

ool 2 onld 13] 01 5T el ol slas sl bl et s Cils
ool oo o2 13] el e T i Tl 0915 o 1 2 ]

‘EHE!I

oo Ladkis 55 1 f (%) =X 101 BYI mowie e dndl gl daidl i) aT (1

1
R

kel Z.E.E:Jx%;l»}\.xq-i :1éghall

flx) =vx PR
f(x)= 2\1/; Tl slouly
1 / 1,
Vr 2 [0 =5 S
2y/x=2 S o Al
Vx=1 2 Je dslaadl 3 b don
x=1 Dolaall 3 b
ol daily Sl Y1 a2 ghall
(1) 41
flx) =vx axadl 01 5V
)=V x=1 e .
(Vx)'=Vaxy/x=x
=1 Ll
T X>0:¢

95

(1,1) 5 s wleddl 2 (03 |

-



055 A of(x) = —X" + 62" 1o BYI gowre e D1 I (LLadl) ddail) S ] 2
Lol aleodl Lakie

P (B3) 2 xSl Y1 T 21 ghaall

f(x) = —x" + 6x°

f/(x) = =3x" + 12x

PRI

daiaedl slubls

—3x"+12x=0 F1(x) =0 Loy
—3x(x—4) =0 § e Suls —3x | L,
—3x=0 or x—4=0 S all oAl ol ySaii
x=0 or x=4 X Wsles IS J5o Y sl s
0 5»

f(4) 5 f(0) 41
f(x) = —x" + 6x° PRI
f(0)=—(0)’+6(0)°=0 X=0 e
f(4)=—(4)"+6(4) =32 X =4 ja s

bl gzl y oYl J1:2 aghall

(4,32) 5¢(0,0) :lon uladll tha Ulas] (03]

Y, cniludl qacall \%
e M s - £4
\ S~ MJ}M\@@\M\M
e (el 3 52 5 f(X) 01 3V

flx) = —x +6x°

3 4 5 60

\ X=4 3x=0Lss

1 2
m=0

ks & 550 A f (X) = 1= /50100 Y1 oere o a8l gl Aaidl Sl dor
1
—= |
2 o e

f(x) = ="+ 35" 2150 BY) ete S il I (bladl) ezl o] d]
Lol uledl Lais (55 I




uydlaall inlc ¢pagasll dlalea

ol e (65 50ndl oles
ik e (the normal) ol Je 63 goall
. . ‘ -
kel eda e O BY oo
yulaall inlc pagasll dlalea

du.uLu.lI pgdoo
e (63 sl Bslas 51 f (@) #0105 5 x = Loz BLSW S f(x) 58 3]
12 (@, f(a)) ol ot e fX) OB cowad uladl

_ 1
y=fla)=-=2

(x—a)

.
(0, 1) dazl e f(x) = €10 BYI owad landl o (g5 gasdl Dslas A
lanodl ezl dis 01BN owiad ulaal e (63 sanl Lo d-T 11 GghaaI

fx)=e™ PRI
f'(x)=3e™ Gzl sbuly
f/(o):?’es(o) x=0 2 40

=3 Lol

Jfgﬁ«gwﬁ.f/(O):S:)—h(Oa 1) daell e 013N oeiad bl Je <03

1 1. AT 1 .
corlbeedl e (65 gondl dslas A1 :2 4ghall
y—f(a):—j%(x—a) OBV o s e (55 yanll Do
a
1 1 1,
y—l:—g(x—O) a:()af(())zlﬂ_m:_gﬁf"‘f
y=—éx+1 e

(1,0 daidl ki fx) = Inx’ 2ol BYI owa ulaadl e (53 gand! Dslas s
J

97

ySaii
J5 0l ol 13)
0 ¢ d L
A lagde ol ol
LeatoT Jon O] s ¢—1
o shte I gl

A s

3,

JSail
eI Uoles sbwY

CZS ais ev.a._wmj:" |

e



Jibuoll :Ebig u;m:ui

“lanedl el ds J‘e o oo 81 S soeiad wload! Uslas sl
O /=x-6x+3,2-1) @ f9=""2,1,-2 @ f=Vx(-1),(1,0)
O 1) =x+=,(-4,-5) O rv=x+¢,01) @ fx)=In(x+e),(0,1)

lanedl X dogd s L Bs 0l 31 IS e lawdl dslas

O f(0)=Vx-7,x=16 O rw=x-1e x=1
O (=" x=4 D 1) =(nx’ x=ec

:sumjl:aawmgtwy,:suswww‘&égwmmw
@ /() =(Ex+10)°,(=3,1) (12 2 )—

Sf(x) =In (x+5) 101 BY s glowadl K2 2

A
(RIS R
) L f(X) OBV el slaadl e (65 50l Dslre a1 ()
74 3 2 1 0 1 2 3 4ix .x)j;ﬂ@ubww
-1
-2| L f(x) OBV oed alaadl Lo (63 o)l Dslas a1 (D)

Vsl o anblis 2

JL Lo W 1o o fi(x) = 465 1 ols 13

X = =1 kel o axbls 2k e f(X) 0131 ovd ulaol Dslae (B)

Y s geedl o axb s o e ) O BV omied ulodl e (63 gond] Uslas (16

o33 olaodl oo o 0585 AN f(X) = 67 — X —12:01 51 et e Ladl 1 2ozl Sl u =T ()
cobeadl 1da Dslas ST

98



orleall lasis 0580 A of(00) = & — 4x" — 4101, 8V owe e &l 1 (D)) dazdl s a =T (@)

Z..5

Casl

Ll ulaadl Lot 055 1 of(x) = zx =018V e e 2310 (L) et ] o 19)
; 1 ;

T ebaadl Jos baie 0550 31 of (%) = 5" — 49x + 12201 31 iie s 2081 )l dlaiell o) 22T D)

Y =6x— 2" o) BY owae yglomadl S 20

¥, y=6x—x
P bzl die 0 BN oeiad Juleadl dslas 1T @)
5
P
Lo O BY e elandl Lo (65 sandl sl T €D
h 1
| "\ Pkl

I

:%;E&»%Jq-ﬁcf(x)=6—x2:g5!51 e

©

A5 (1, 5) ks (=1, 5) 2zl e S e (1) 013 owia) olonall sles (B)

L1555 Gl 0 e palenal 1Bl 2 (@)

2 ¢
B Y ol 5l e B f(x) =31 0lS 13) s

(1, 1) dlidl de O BN oeiad uledl slas 2T €5

(1, 1) daidl s O BN el elaal Lo (63 sanl dslas a T E))

o wlos badis 05 S0 () =V — 1101 8Y1 o o Ll daid) ST 5 @)
Y =2x —1 eI G55 01 Y




)l

EJ' ..“9 ‘..E ... ”a-c ”g ‘&ywl 0o 90 00 o ”
The Second Derivative, Velocity, and 2

Acceleration

O BN W) Azl slew) wuyall 6y88
SR RV NV 1 JES TR F I PR PN O [T
ol ddgmnall Ao Ll b podl A3l dztall clalinnall
s sl B B B A5 W e d el - Sey ooyl @lauio
(AL o I £ o(2) = % £+ 152201 5V Jlenzals
Ggrrall de sl 4 0585 AN E o 1l LY 3 5l 535
15 m/s a0l

a_.l._iml oo o0 00 o II

©

Bl oS a1 g e i 0,31 8 a2l 01,31 OF Gylu Sl

. ’ dral) jgo)
Al el ol 5% 01BN Bla ] e S Ol Y e 3 e .
- . D Jeald
130 Mtad f7(X) 30 I adl 52 05 A5l dasdi O 31 5l (the second derivative) iy

y
F) O 50 sl sl s of () = 452 a fl3) 0151 e O of(x) = X 1015 a0 )
- - 4 aia] ‘O—“’ ,_Mx,.Um -
” 2
S"(x) =12x L Ere]

1 5l U 0 31 ) L5 Bzl o

1 f(x) =x5—%x4+ sin x

fx) = = 2 +sinx el 91591
f'(x) =5x" — 2x’ + cos x R
f(x) = 20x" — 62" — sin x s s

100




2 f(x)=Inx+e"

f(x)=Inx+e" sl 01 5Y)
1 x NI
f’(JC)=;+e YU RY-SN]
[ ==-—+e SEE
X

Sl e 0l 31 ) 451 Azl

f(x) =x'—3x" + cos x flx)y==

J

@diwa b wnle S jall g jlwillg dc pull

éM\:lJ&“a;’-dLoﬂ%M\ST&PTcﬁmegﬂ}QM@b;M
ez (POSition) g ga Oy (I 5T Lo 3o 0,55 5 1 ol Ol ¢ Sl 6 50 1
S(0) 500 1 52505 o o ) il G130 o] L1 e ) el

(velocity) dgaetall 46 podl ol cyo 1 J) Bty (1) 5 501 0151 235 A3 o 5lLad
gfalqdb\ivbdMSYﬁY‘\l@{‘;_jﬁj.V(t)}»)b@l}};jcv_ae&

iz
a8 SIS 13 o pall oL ¥1 b e ol D5 (1) > 0 e IS 1313
0 55 i)l 3 V(1) = 0 IS 5. I slan¥1 b Sy o) S5 0(1) < O

055 Al

«(acceleration) C,L“.:Jl ol o I (il gl 2o ) ;x: Ji s ol

a(t) s b el 55 55

101

<

pleii

s 33l e o
b &S > s
i ¢ 3 d5b e
5,5 bty (ol e
Chdy ¢ poe o 0
P St (e
e s



2 i |

§ Lo s s 8oty e 350 $(8) = £ — 487 4 58, £2 0100 5V o]
S e E 5 Y o3 gl

f1=2 Lokie goied] ol 2o s (1

v(f) =s'(1)=3t°—8t+5 Zgrenall 6ol O 50
v(2) =3(2)* - 8(2) + 5 =2 o
=1 Ll

1m/s: a1 =2 botis dgaiall pundl i 0 03]

8= 2 bie puoell 85w ool 1 3 (2

(ool D) o sl ooV b 5oy o) O e g gzl e 3,2 O Lo
d=2Lxe

=2 lkis el p L5 3

sl 1= 2 05l o5 dgaall ds ) 0 31 dnie o]

a(t)y =v'(f) =s"(t)=6t—8 gl 01 3|
a(2) =6(2) — 8 =2 o s
=4 Ll

4m/s"pat=2 bk gl g5l (03|
2 S Dl el Lais 0550 AN £035 021 (4
(1) = 0 Lk (5140 Lgomnall an pow SIS 13] oo 05800 Al (B ! 055

3t°—8t+5=0 aall gzl 5 o) 1 518 sl
(3t—5)(f—1)=0 B PR
3t—5=0 or t1-1=0 Sl o il ol
t:% or r=1 £ 85k S J5u

5 R " . . v |
.l‘:g‘gct:lbmgudﬂdbgw\dﬁcusl :

102




J : . (J.O o oo ..i l:—

§ L it s ety o 130 5(0) = 38— £, £2 0109 BV o]
:&;‘,ﬂgy}nt,c,wpgﬁ‘
f1=3buke dpotall gl & s
?t:3umﬁJ\ﬁ}QaL>;|éTg;
=3 Lus prdl g lus s
.Qﬁgoﬁwugrg\umoﬁguég

J

el o Jlaxinl Ked 5 cg ol dgmnedl e, sie ol ol dss dr 5
.ru,?masf&xxj

& s )1 e g 53 )y Il Al 8 g0 B s o SKad L o]
s(f) =t — 15t + 63¢: ) 3V JW\,VJML,@L?;,B;
JL'?-G%)“; é‘}d‘ Sy c;}a‘jﬁb U"JJ‘ t;’..:>

a8 o 05 o 3 5 4 s Bgoiadl Sl Al e Lo (1

s 2 .
el S 1 =4 55T o5 b sall O] 3 dine o]

v(t) = s'(f) = 3t° — 30t + 63 Zgmezall 61 01 51
v(4) = 3(4)° — 30(4) + 63 F=4 a
=9 bl

—9m/S: paS > o5 e O 5 4 don dgaeiadl Sl Al de 1w (03]
$aS o e 0 0l 8 4 by ol Al L e (2

s 2 .
il =4 o 5e] o demall el 0181 Bt o]

a(t) =v'(1) = s"(1) = 61— 30 gl 0131
a(4) = 6(4) — 30 (=4 b e
=—6 Ll

—BM/S a4 o5 cpn Ol 5 4 dns Sl ol 65l (03] |

103

sual o2 3 Juio @)

dogloo
oo Ol Jladl
s el sl ilal
LRl s G oy 3
5530 By ls 1LY



e g5 Wl ol il ks 55 AN 8033l (3
(1) = 0 bodis (51 ¢0 dgaall azp s oIS 13] amd 0 58 Dl b Il w055

3t°—30t+63=0 Sl izl sl O 18 sl
t*—10t4+21=0 3 e Usledl b b e
(t-3)(t—-7)=0 FUSRCI | -5V [ Y WP
t—3=0 or t1—7=0 Sl O il ol
t=3 or t=7 (3 W5k S J5u

A=7 5d =3 bk Jard S Ul b Jladdl aul 0,5 03]
i b3 B BTth By s 2] (o i 33 g0 8 g0 B Sed 10
YL @8 edl 53¢ 318 o )N £ o 8(8) = t*— 61" + 9t 51 3V Szl
$aS > 30 0 Ol 5 3 o Agatall gl e Lo
$S > 25 0 0158 3 g gl gL s

(B 058 Bl b agdll e 085 AN 15 A

N
P

104

Jibuwall J5lg wijail

1 S e 0 31 S0 L) Bzl ]

© /(x)=3x"—4x" +5x 0 fx)=2¢"+% € /(x)=2cosx—x’

O f(x)=4Inx—3x O r0)=x="(x+6) O /) =xInx

D 1= xiz 0 7 =sinx O 70 =2x"

O f(w=x-2 ® /v =vx D fv)=2-4x+5-%

lanedl X o e L Bs 0l 381 SO 51 il

® /() =8x"—3x+ >, x=-2 D /= 1_4,x:3

2x




P ealdldad a2l o f(2) = —1 1585 f(x) = px’ — 3px” + x —4:0513] (B

oo By S el S i s b e S o 5 8(8) = £ — 2087, £2 011 SV oo}

S
?t=3ux&ww}wwgig (17 ) =3 Lo dgztodl pndl i s Lo (16 )
.qﬁgopﬁugw\w&oﬁqmrg.\g (19 =3 Lo gl g5l s (18 )

3 g4 N x5 : A 3 5)° 3 3t ol AN (e
:g‘)dL!Q”)j|tﬁ‘Jb‘“yl‘.eﬁ“’J‘s‘:‘:"‘(".?‘:‘”‘Jl“”‘g"f'ﬂj""’ir“‘?e."‘s(t)=1—H’t20'¢‘ﬂy‘;}:‘°‘?

U=4lbse o Vool &1 5 @) =4 Lk Lol ol ie 1 L (E@))
=4 lbie gl L D)

o5 e e 5 ) A s sl B ol By 15 )
Al e () = 7 — 81+ 12130 BY) Jleminly a5 g0 G

IJL?.:YLZ é}o.“ Sy «g‘jﬂb

a8 o 25 o 015 6 dms Aozl ol i, b (ER)
fS ey 0 015 6 4 b ol L D)

(B O S Ul S sl e 00 IS 4T E)

B Lo oo |2

dy 54335 <. 2 dy X el -

éﬂ\swcr@)wgﬁ}qwéys(t)zt3—12t—9,t20:o\J:3‘§1lJ§A\51:i_>a 27
€150 48 55 045G Lo il e s Lod ¢ 10U 0 1 25 YL

éﬂ\S@cﬁl‘*megﬂ}Qmé}nS(ﬂ=2t3—24t—10,1’20:0\}3\1\&;\5135\96 @
$1 5 420 s 0 55 Lo i g5 Lad ¢ 1530y 01 5 5 La Y

105




)l

ngnoll oidll iloudny
Optimization Problems 3

Al dziadl et Jlarinl > 5l rg)\w uuyall 689

8 3l (il ] 5 s il J5
g A O30 sl 31 Y1 e V10131 eyl ARSI (ARSI 01 31 Wl Ll Jla) alalianoll
REXS PR
u‘é LS o:L_a.gB 0.2 m3 L Qﬁ GIVE c‘;\;;‘y‘

RS Jazs I 2 sl slal oy lanadl Sl
.O;Quﬂww\d},;‘

ayilill aaidiall jLuisl Jlasiwl &l @isll btini

o gl 2 o 13 OB it oo Ui 0,5 3 8l O ol s
ads u‘”‘ orlbos San W 41500 (6 slus Aol ol e O 5 Ao B ey
b I B8, L8] ey B ot DUl it Kl T LBT S

o8 OBl pows Wl dx o dei tdloed)l odaell dkid] e
+ - .
/\ o i Al 5,L5) OF Ling b tlgiay o8 il s cla Lo
Mgy N dlazdl Ly 0 &S ol die LI J) C gl

o O Y1 s Ll i > i 1] 6 )l Al o
- F e e Rl L) O e b tlgias 58 U3 s cba sl

J«»M‘@Srbub OV .01,31 5Y LW il byl Gl oyl 3 Jos un)
A s i >l 1l Lals Luasd (second derivative test) Al Azl jLas]

106




&_.l._iml oo so 00 & II JL‘L-I-.-:I

T

6 of(€) = 0100540 g o m sins 3 3 e GV F7 5 f7 5 5 ) 8L,

L b gl oS

FO1BN Loms olie dad a f(0) O of(€) < 02013 o

SO AN s (5 o dad a f(€) O f7(€) > 0:01515) o

o Bl e by . by B Bzl Szt O f7(0) = 05018 13) o
ool (5 gl (B Ciad Y1 Bntiedl Jloial

:
3l (2 5o Y o) Batdl S fori b of () = 207 + 327 — 120201513
N R VP HEN

OB ol (3l J 5V il a1 Gghaall
f(x) =2x" +3x° — 12x PINRIEN
f/(x) = 6x° + 6x — 12 5yl ol S Tinie

6x° +6x—12=0 el @zl 5l yles

X4+x—2=0 6 e dolaall b Aot
(x+2)(x-1)=0 fong AN SLA el
X+2=0 or x-1=0 g Al o pall ol

x=-2 x=1 x_S:deJsj;u_

t o [ OB i ool (2l (03]
X=-2,x=1
OB LW daniedl a2 ghaall

f'(x) = 6x° + 6x — 12 Gzl ) 5|

f"(x)=12x+6 5 pdodl ol L3S Lt

107

JSasi

V) DU USRS
) Gl —oisl
e (%, y) itai)
o)l 1) pellanas
SN |
ol edanll 2zl y
Sl Jdl s
(6 o) 2ai) el
s (il

Gieleall (6 jrnall dasill)

@

oleii
Sl ol e Gl
bl S )
| PRV S BN
cidoeodl (6 guadll



wg :
Lgacad ¢Sl il B a2l W23l L5 sl i3 dghall
- - J w s &f
f(=2)=12(-2)+6=-18<0 X= =2
f/(1)=12(1)+6=18>0 x=1 oy
¢ ¢
;0 Yl
Iu.a:jcx:—zuwacbwtﬁﬁcw;xg-jcbs‘!.f”(—Z)<0}¢f’(—2):0 °

f(=2) =20
:@}cXZluxpz\tl}wd}pwj.lq-j}cﬁ.}l.f”(l)>0jcf,(1)=0 °

)y =-7
() (8 slow ¥ LW Bantd) Sl Jamiald f (x) = & — 20" — 4 4 51018 13
S O BN ddoeall

ngnill @iall dléyhi
ol ol g5 g0 5Tt ol laall el ol 5 ol gl s 3
r2t ST S il STl s ol B3lodl il b Vlawiol & 4
S ST ol ¢ K

16 el B s Jilws oo 2yl 5 251 ol lasl gL S

wngnill @iall Jilwa J3 dgayilyiwl Wwip :

5 203U o et 3] o3 i UL T 3T sttt @mal 1
j;Jagjj\Quw\woéjrmtdﬁ&gﬁjzmmﬁ (2
)L»sij‘:\%sJ;TJTMJ,;TL@JJ?TZ)T,\U}T@\w\ﬁ\jﬁ)wbngLﬂJ\
Wo\,:a\a{\;ﬁu,_;a;:nwirmw\‘;@ﬁw\;&u\jy)

Ayl el a6 sadll
o Ol BN dinie Lakie 0 4S5 I r@\&i:alﬁﬁﬂlﬁg;ﬂl@]lpi (3

Al kel Ll ST g anall daadl uxf sduglinall ingndll Gaudll aai (4

108




di<an dalwa psialagl

gl bl (S B ls STalon] (g ] (81 o 20601 5ol ol el oy

il e 1S 5 s 5 3o e S fedats Ji e BOO M & 5o Ll 7154 5 250
AL oS Jaoel) K dorlans 5Tl 8 o s Bl o5 3 Shta

g gledl o O

y kst i 1 Gghall

x x wo o X Oy el Iy ay OF o 3
Tk slaeadl L2l i s

w z . &
ol g ms AN (6 el atad slom] T N 01BN CisT 2 gl
o) o ls O 31l
A=xy ekl i Loe

P=2x+y Jael laes
800=2x+y P =800 & s~
y =800 — 2x Yy AV L sl LS

il a0V 31 Sy (osel e

A=xy Jardl i Lws O 331
A(x) = x (800 — 2x) ¥ =800 — 2x 2 s
= 800x — 2x" bl

A(x) = 800x — 21 &y Jaol -Lws o] 501 01 3Y1 c03)

DN & ol (2l a3 Gghaall

A’(x) =800 — 4x il i lns 01 31 diniis syl
800 — 4x =0 Sl o 8l gl
x =200 X Usladl J5u

X =200 @l g dx > ded dor 500D !

109

@

plosi

Jidl st a1 O L

Fll = b J—iw

b Ja—:j«éi—“

B

Loz c;_m;ui @\J'_Ul
i e ST B3



X = 200 bodis d ) Lol @s Lo A5 Ll L JM:«T :

A'(x) =—4 el dls O 3Y Lo il sl
Llous olie b o 5 218 Lgmmacr o 5ol ¥ 28 L 01 B A5 it O Lo
200 M b 2 OIS 13] 5l Lo ST 05 Lioul) s O iny Ln = 200 Loe
oo L el Loy T 500 (80 Joel) 650 il ST 03]

.A(200) = 800(200) — 2(200)* = 80000 m”

P
Z

5AM daes Jats K3 o Cii I 08 5 (ol g 8 planed Gt G,
18 pbaodl pelad 28 B Lo ST ]

di<an das Jal alay

3 edl o 88Cas L3S 3T sloms] ¢g mall o e Gl LVl oL el oy
L2l do 33U

r.goa‘,ggd,.?u.c&h&%é}lﬂﬁé&gﬁﬂ\y%ﬁaulw:\j
3RS Jaoms it ) i sl ol Sl s o Lgsol5 5 (1000 em® Lgze S
L oSes Lo 8T Lgrna) dlinznddl o 53 S

0 .LLL'J;(WJ :1aghall

n LS el h Oy i 3058 J b g x O sl
gl Ll 2l

X X s

AV (5 peadl] atad sl 4y )T (501 01 BY1 ST 22 Ggtaall

.Jo-b;.'z;'::
L e 1S Ll O T e
S =4xh + 2x° 3R e AT 2Ll

J

110




HCE) WAL NN | é}\}urg&dwpxﬁ\!.xg hg_~5| o

V: xzh ZJ:J\V?&
1000 = x* I V=1000 2, s
h =100 R Y Dslaodl S
X
. . ¢
) e LIS a Ll OV 31 S h o0el e
S=4xh+2x° A e 1S i Ll 015
S(x) = 4x(10?0) +2x° h=100 5
X X
= @ + 2x° LA
4000 2. .0 . . A T .
S(0) =7 4 207 1 pn LA e IS Lol J2ad U1 0151 (03]
DN & ol (23l a3 Gghaall
S(x) = — 2090, g el oL O 31 B2 sl
X
L ol
4x° = 4000 X skl b o
x’ =1000 4 Jo Bsladl b e
x=10 ykﬁ@«ﬁbbdwl
X=10: A GA>l5dr > dad d> 5003
1= 10 Lodie B ol Lol § 55 o) 31 Bntiall L] fonzid
§"(x) =2990 1 4 el oL O 3Y £ il slomgl
X
S’/(lo):?fg)2+4:12>0 X =10 s o

G, . 2
M\dﬁﬂ\&d\ﬁ\.lﬁjcx:10&“%6”3_%3:?)&%&\

10 cm sde Wl J b 01 13] Sas e 510555

1000

2 —

A=x=10cm,w=x=10cm, h = 10cm:@s»\)3|2\,jijlsbgico';1
Corm ¢l St (651 g5 JSC3 e Lias LI s T IS )l (g sl f

zﬁis‘}p;&;.nw,n;,‘jsm;uki.Js.u\ag,aas.uujczﬁszﬁ»;,,s

L oSs Lo BT amina) Alimzadd! dnadl
J

111

JSaii
bzl g5l 0 >
fog s 5ol dls 48

y3aii

gl S Lol
N wdl (g5l pa
Lslod) il
Lo} sl
ke ¢ ytelil] limLone
il a Ll S
ERRSH Ls —>
.tl.é.“.)\ll

@

oloil

0555 Wledl oda
Al 0 g S 35S
S 13) K Lo S5
A IS e 12



g<an @2 psialyl

¢ 6 a2 e 122 Aol ol el AT SISl (K e ST slomy) 3K
JIE ol 2 Il bl 53l s i el licall 3 5 s dsley 543
BV AISS o

IS e ol 055 s s B sl o1 136 M Lo Lnas A doei sl 5
g:)m‘z.é(.lhu.ﬁ.x_gj.JS_..*MEQJA;;!}J!S»GQ_,S::)T}cgl;»o)h.:la:_m‘é;l_,:.e
ot e ST o Jond
.LLL‘J(wjnagbﬂl
B LS aelis )l a5 01 e U b g x 3T 3]
LT sl Hs
’ LgrdjlMé;Lﬂl.\ijéﬁ\o\jﬁY\%_:ST:zag_bill
ey e AN
H01A e 0131 Al e

V=Ilxwxh OMlatall (5l 520 e dao

=xXXxxh [=X, W= X a5

=x'h Jamll
101351 prdand 2SN bl Jlamzsl X N R ST 0

S = 4xh + 2x° O3 el 1S 2L

36 = 4xh + 2x° S =36 iy

p=36-2¢ BN Dslaadl B

4x
pol8-x Lol
2x c

112




1015 g 0131 S Gosel o

V=x"h O3 e 01531
_2(18-% 18—+
o = (25) I e

=9x—%x3 bl

V() = 95 — 4 x50 01351 e o] 501 0131 03]

OB ol (3l 4l 13 Gghaall

/ _ 3.2 TR TN
V(x)—9—7x V.?oJ\u\re\wslzq&
9_% 2 = Sially il 3l gl
X'=6 X I Usbdl J5
X==x16 o Al e A Sl sy

.x:ﬁ:qa‘sb\ja?f:@&):«fp‘Quoj&&ﬁvd}u!fﬁ@
X =V6 Lode G ol ol g 5 o I Lntiall 5L fanra]
V"(x) = —3x 2ol O13Y W Al sl
V'(\/6)=-3(/6) <0 X=V6 s
Lo 1055 01 50 om0 oms Wity 0 = V/B Lok loms i B 3 Y]
A6 Ml J b oS 13] K
2 015l slad 03]

v e _18-x"_ 6 _
d=x=v6m w=x=16 m,h= o _%_\/Em

IS o ole 0155 L gy ST sl o154 M L ls s s 510 (50
Ao K a0 il ¢ eI a2 2o 01550 03 586 O g e oMdats 55 50

coSws o ST anoe aows 1 o35l sla]
J

113




&,pl ial l:lluml .

ora] 1 ¢ s il s STl 15 ol (21 e LN L paliai VI ol el o
caxea) 4SS JET bl f cang R ul.cT

RS ) Bl o o e o o ) ST ] g0 01,51 s 5 L]
el X il C x5 J33 e gl . C(x) 5006 4] 55 55 «(cost function)
LS O 351 s o ool B2 1331 01 iny s s(marginal cost) dpdoud] 2815
.C'(x)

S0 0l B i ok o B s 5 X ol Jed (g1 01 s8I L
ooess R(5) 51 N1 0 531 a5 LR(X) 55 ,JL &)l 55 35 «(revenue function)
el sde J) bl Y ;u Jad ‘_}?.‘..fym) «(marginal revenue) éfan! sl Y

RESWAL

S OBV ans ol g5 o BB X g s B0 3 s o Bl
P(x) = R(x) — C(x)

s (marginal profit) éj?r." - A5 «(profit function) = Aol 81 o P(X) G

PY(x) o N 01 5

6uall o : 5 JUo ))
g g oy gl X ) & Gipmid e Ay
10559 3T o Glall) Al o galondl o 58

\/ CSlS 13] a8 g Y s X o (5(x) = 1000 — x
53¢ Y1 s Jxl (O(x) = 3000 + 20x 151 BYL Jani 354> Y oda oo X ] LSS
oS gy ST Gt Lga s L ] com A

Y101 31 a1 o1 aghall

R(x) = (anddl il s ) (4 1 o prlol ans) 3110150
= x(1000 — x) o sl
=1000x — x° (2553 dpos Sl

R(x) =1000x — X"y 51 N1 0181 03] |

114




.2 031 4T 2 8ghall

P(x) = R(x) — C(x) = A0l 3!
= (1000x — x*)— (3000 + 20x) eI
= —x" 4 980x — 3000 Ly

P(x) = — X+ 980x — 3000 : 5 o= JI O 31 (03]

g 55 B0 i ol el sl 5 g0l oy M1 T 3 gl

P’(x) = —2x + 980 3l o
—2x+980=0 Saall dinial 8l 5oy
X = 490 X Usbaadl J5u

.x=490:6&¢3.l.>-\‘5:\>.-f2\.o.&;v\>.-)3c051
0= 490 Lois & ol Ll 5 3 dpooes] 2301 Bt L) Jamza]
P"(x) = -2 2ol e 1 A1 el sl

don odae o dor 5 81 clgmacr o 5ol o280 A0 01 B 00 B2t S o
X = 490 Loie

sl e 490 Lny s L] s S pms STES 201 3o (03]

(JQML)S#‘}‘%%‘HZPc%b&ywb%x@j;‘&j_“ﬁ%?abj
X ] 2SS LS 13 Al 3 g2 Y sk X o c8(X) = 1750 — 2X10 458 O o
con A5Vl b (C(x) = 2250 + 18x 10 BV Jani 53— Yl o oo

oS ety ST G g 5 g )
J

115




1 b G 01 31 IS (o 5 5 Bomad (5 gmaill ()l slowyY L) Bzl L foriad

© /0)=x-2x+5 (2] f(x):20+15x—x2—x?3 € f)=x"-2x"-2

z @

5 4
JE il Jebars (S5 e &5 Btond Ualasid ) glonodl S Jood

A D & .
b G S b 00 Ml &35 e Biscoel s 1S 13] . lor
XIVLAB Lall J b o s 6l izt (@)

B X C

XAV L Lol d-ls 01 31 (@)

i Sas Lo ST L las O ~pddd) &0 (g do0
2R s>l (G

Pommmmmmmesnees , Q‘j}yuﬁ.300ng.¢J9‘9¢4scm\.ngch.§.ﬁ|z&h:_~md)‘9M
T sl S LS xom g JS b b ciilaxd ol o Sl

X | wis . PN
x A LK e
48 K £ N £
- X AV L e 2] 1015V T (@)

.O;Qu,;hjj‘a\wwdj\xaggg (5 )

:;,l,:swﬁo.ﬁ, pENAl il ste X Lo (S I ‘5¢>yéﬁﬂp(x) = 500_0,002x;¢,|f3y|g}§,,;
:Z.,JanGl:Jl 4 C(x) =300 + 1.10x

=0l BT () SNoE T @)

Ko g ST (S s ST Gt A s Loy 253U el ss 22T ()

S g ST Gt s A e sl M i 1 s i (D)

I
! 36 s S s 6B o pite IS8 o LSl i) L6 22 ()
o3lasl G <1000 e’ I e OIS 13] .y slomalt JS201 5 LoS 2130
L] 15750 ¢ oSl Lo 3T el Al 15 sadl Jaons I

116




)l

..I ...J-OJI auﬁ f) “9 o o II éloo.o - UI

Implicit Differentiation and Related Rates 4
i) SBMA| it slow) oyl 688
ol sl Y2 sl 25 Bl il 5

o)l BladY| i)l B3l wilalianoll
55 AL OIS 1502 m el by UK e w5850 pgul @luws
531 0L Wle e 5 3 1 plis ) 25 Ik a6 00.5 m”/min Jul,

V=7 b s (1) aslisyl s (V) 0150 o (o das 5 I

I e 00 00 o g n“o oII &‘MI
et 8] Ty = F(5) 15, 500 3 LS Kl U151 g =0V o — Ll 31 25 Elas ) U1 3Y) e
FN b BN e o 5T Sl AN ks ) 0 3 Lgnlss

y=x -8 , y= ;x ,  y=vx-1

X +9
Maﬁ%&f\ﬁw:f(x) 's)MLgL@.:Jl:SOS\J\I cxs+y3—9xy:0:JiuL;J>'Ta%bu.x>_jscf_,§Jj
«(implicit differentiation) Ml Glaiy! o) At 25‘;&! — ;L;;:\ ies Ao Qllaf .(implicit relations)

e e

LS L] s sl (Sl

nianll Glaidul ” Lu.lip ;

L = sl 5 4B o 1 el Bl S G131 kg Gy 255201 538 Bl O
(Y ol sl

Y el s 3 g 3Lzl e Aot 3l Jlonanl Col o et ) 3y slaodl b G231 21 Gghaall
o sl G b s 2315 0 Jal e olandl G 1 & ngﬁuﬂb}w\cvdﬁzzﬁgbill
ﬂWd:bz.J\g_an:j.b-JalS )’uLc— f\Bogh:.II

d_y ) sl Dsleol J>‘ :4 Gghall
X

117




1 2x+3y°=1

d 2 d
— (2 3 =—(1
4 2 37) =4 )

d d 2
— (2 —(3y)=0
4 (29 + L (3y)

d
2+Qh%=0
X
@y__2
dx 6y
y__ 1
dx 3y

2 y'—sinx=4y
d 3 . _d a2
Ly —sinx) =2 (4y°)

d , 3 d , . _i 2
L) - 2 sinn) = L ay?)

a a
SyZ—y— COS X = 8y—y

dx

d d
32 _ 8y—y: COoS X

dx dx

i (3y* — 8y) = cos x
dx

dy _ cosx

de 3y -8y

3 xy—2y=3e"

d d x
Lxyv=21 =23
dx(xy ¥) dx( e)

d d x
R —_ 2 =
o (xy) dx( y) = 3e

X el I dedl Dbl b b Blazil
) iz 5 635801 01 31 Ao Baels

dy .. 2.
RN DU PON |y v
dx ’ ’

X el I dedl Dbl b b Blazil

G, Liie e

Aol Lantie 65801 O B e el 43
ol ey

Jsleadl s geslel

z . z dy
S iedele = ~1 =L
Do e & F

ay . 2
AN PUN PNy vy
dx ’ '

X el I il Dbl b Glazil

ool LINTO Y A 5 (G A1 A sl




d d d x e e x ol
X () +y—-(x) ——-(2y) =3e ol e bacs
dx dx dx
dy dy x . T T
X—+4+y-2-—-=3e Al &anis 5 03 5all O 181 danis Las B
dx dx
xﬂ_zd_yzgex_y Usleadl o5 5 33Lels
dx dx
ﬂ(x_2)23ex_y ngr..:m‘;ul.c@ =L
dx dx &
dy 3¢ —y dy .. 2
- = =L J sl
dx x-2 dx e
03 £ dy &
oL L — 4>
Sl g o2
2 2 2 X 2
X +y =2 Sy —2e =4y Xy+y =4cosx

J

dyias adlle winial yulaall dlslea
o2l o cala sl e Al s Bras Be owiad el Aslas sl Sad
ptemad! alnad Lalal 5 o

2 io ]

(1, 1) daidl e Y 4 Xy = 2 :BM1 oeed wlowod) Dslas a1

a1, 1) M\m?&ﬂ 1 dghall
X

%(y3 + xy) =%(2) X ol ) ety slaall B b Glisily

i(yg) +i(xy) =0 Coldl diie 5 o poread] dixis oS
dx dx
d d (ol Aoy o3 580l O 81 dints Al g5
3y L xPiy=0 ]
dx dx o) it s
d d
3’2+ +1)=0 x=1y=1
dx dx

119




4—=+4+1=0 Lol

dy . 2
= A PUN PNy v
dx ? '

1 ot - -
—Z:ﬁ(l,l)w\qu\MwW|&uosl

(1, 1) dazdl ke uloadl Pslas Jf 22 Gghall

y—y, =m(x—x, ity Joodl Bz otinad| Dol
1 1

y_lz_z(x—l) x1=17y1:1am:_2u‘if*.
4 4

(2, =1) daidl dee x° + 2)° = 6 1 BM) _oeiad uled Dslas .\?T/

&dhyipall GYasall

oo I I iy e T il 555 S 3] L3onll il i 5 iy
ool N aeIU SRR sy ol BLad Y15 Alldl 3ue 8 Jlonza (Kol

Bw/iﬁ%ﬁbﬁabyaiﬁﬁc ;anh_ww }‘;3 P Py
1l (8 em /s JAads sl 8 gl o Cinas 1S 13) 55 o)l
10 €M s o i 3 45 Lok 3 51l on domlows 235 0

A=7r" a () b iab Cia g (A) 8 5100 Bl oy Jay 3 301 55001 5L Ko

. 2
o sl wllanddl 30> 11 Gghall
A = 7tr’ salaleall

dr

.Ezszummu.i.éﬂldisj:

dA
-— | r=10 :uglhall

dt

BL;;JIQ.o:?adlio\)

@

oleii

a5 7 g O Y
o x5 JId B o
rol 15 LAl .o 5
o 135 J0 O Lailiz

Ol 055,



053 o o il Dokl i b szsl 2 dghall |

A=1r’ Uslaod!
d d 2 . . S e
_(A)z_(’n'r ) F ) il dslaadl 8 b danie sl
dt dt N
I =27r X ﬂ AL disaets
dt
= 27(10)(8) r=10,7 =8 A
= 1607 Lo sl

10 cm s a5 Cinal 0 4 Loie 1607 €m®/s Sy 8 gl i s 515 5 (03]

o i 313500 68,8 IS o Gl ook e oL L
Moﬂbwgﬂ@!ﬁw}:dukTch/sdj&;
(V);,,Jul‘._gw&ﬁh{;dd‘uwﬁl&bAcmoJ_ﬁ

4 $E .
.V=?7TT3:°A(T)°}EM‘9

0 x2—2y2:4

o 2xy—3y:y2—7x
X +siny=16

(7 INE3 y

() 16y —x" =16

@ 35— =8, (2,4)
m yz = lnx7 (e7 1)
121

e x2+y3:2
e y5:x3
O cy=x

m x2+y2—4x+6y:9

€ cosx+Iny=3

lanel) datdl o Uin JO s
@ 2x" — 3y’ =5, (-2,1)

@O (-3)°=4x-20,(6,1)



b e a2 + Y2 =34 0513

(3,4) bl de pleadl Usles (D) (3,4) il s wleadl Lo (D)

:J@&)K?J.?ch2+zqy+x2=7:;,\5|31
(3, =2) dhall e wledl sl () (3, =2) dhall e Wbl Lo (D)
(3, =2) il ke ulandl s (55500l Dales ED)

ks J 5 058 Lankie CASA o 235 Sl T 6 om /5 Jlndy L3S ST 1T il iis ()
V=x": (1) anks sbs (V) LS e (e 5 A1 831 0L ile (30 cm

4 o e 1 0.5 em/s Sl K21 25,5 0 oo B0lE S iai sl il @)
3501 O ke o3 om s 28 s b 0555 Lot G Gl pebans B Ls 8315
A= AT a (1) s s Ciasiy (A) GG s i-ls 1y Lo 5

y
f

Wj@sdfudazi.,@_;:Jﬂo.wcmdf\&;a}f@m)w}‘@,ss@,sﬁi_sw;\;f\:fbj 23)
(F) &8 iais (V) oy e e L3 A1 55001 O, Lk 00,45 e 8 s 5 0, Lotis .5

4 3
V=—mr:
3 <

Y
1555 =2 bae X7+ 6 = 1018 oviad uleadl Dslas 2T 5 @)

dy 2xy-y . 2 2 2%
== olelbdn (xy) =x" + y 08 13 1o
dx  x—2xy’ e () Y g @

el syl W 2l ded 38 5w = 150V w15l as o ws w o) &N OS] L5 (@)
(Al 1555 = 64 Lois ol M Al 1 35 0383 a2l v = 0.057 + 8155 s

122




—r G () =2+ Tt 1, 120 o S i
uﬁ)‘fjuh’ﬂ&béﬂ‘S%?cW)wgﬁﬁ}ﬁi

EEr
sVl b el 3 L 055 1 A lamel)l B
tr Ll
a) t=1 b) r=2
c) t=3.5 d) r=4

o 0,5 Ul | 3 0555 ) el 7
e

a) =1 b) t=2

c) t=3.5 d) t=4

wumg‘guﬁy,ﬁ‘ywww%wQﬁ
R{V2PN|]

8 f(x)=x"—7x+10,(2,0)

9 fx)=x"——=,(4,12)

8
\/}’

0 flx)=2=1 (1,1)

X

nofx)=—>

\/T—i—l’ (4’ 1)

X dod die b B o) 81 S souied ulawd! Uslas
H{VPN]
2 f(X)=x—-7)(x+4),x=1
=—* x==
13 f(x)—x+4,x 5

" fx)=2x"+9% + x,x= -2

123

JL Lo :}S & ol LYl s ks

Ltie y =" +5x 00,8V meted wledl s 1
ceaX =3

a) 24 b) — =

c) 11 d) 8

A L) 3B () = x — Loy 2

a) 14—+ b) 1-+
X X
2 2
¢ 2 Q) -2
X X

o) plaadl L0l sy = F = 120513 (3
Den (1,0/2) daidl aee B3I
1
a) —— b) —+/2
)~ ) —V2

1
c) \ﬁ d)\/?

Rt P1| BUEECLIN pUU BN | B P27 S PR | B SRV
sa3x—-2y+12=0

a) 6 b) 3
3 2
) < Q) -=

1018 Adoes (6 o dad lade DX dad B
2 f(X) =x'—32x

b) —2

d) —1




3 \&

Sps®) =1 — 6" +126,1>0:0) 5 |23

tjcjmygéﬂ|8gi¢crﬁuij3ﬂj>qrﬂa-

S e

=2 Lot Lol ool e s Lo 25

=2 lodio ool ey ool T 3 26

U=2lke prdl g5ls b 2

O S Wl el e 0,80 1702501 28
L)

Jwgia-ﬁn_,ﬁ.luaér_&é‘,ﬁb-ld&%:a\q-\j;

cs(t)=lt3+lt2+lt:a|;3\1|dw_«bw“
6 2 2 v

L S e N B kel gl s e

§aS > 35 50 Ol 3 s gzl Lastllde ule 28

€aS o 230 (50 01 53 iy st LS Lo 30

RFCR P RSV PN PO ) s RE R
L

Tolowadl (5 gl o2l sloms Y 251 Bintal) L o]

JL‘ e o 81 s (o.l.?é R
2 f(x) =9+ 24x —2x°
B f(x)=(3x—2)" —9x

3 f(x) =4x"—10x"

Lo &1 31 S soeied ool o (63 ganll Aslas ]

slanedl X ded s gL

15 f(x) =7x +6x—5x=2

_ 6x° — x° .
16 f(x)= yX=-2

4

4x
o Je il I (L)) Ldazdl S| a T 17
ke 0,550 I of(x) = &' — 3% 4+ 1:01 Y]

Ll ulesdl

10BN e o dndl Il daidl S| axT 18
12 g elead! oo bakie 0,0 1 (f(x) =" + 3
:g@&g\ﬁ\ﬂ@tﬂ!w\ki
19 f(x)=4x —5x+7
20 f(x)=Inx—9¢

21 f(x) = 10x — 2x\/x
lanedl X dod s L Bs ol 81 IS0 501 Azl o]

2 f(x)=Vx(x+2),x=2

B fx)=2x'-3x"-x,x=1

B 31 1ay U3 iy s AL o o 05 i 115 28
Jins g sl S colall e s JSC21)
BE) s i ai )5 ie e 4x] .50 m°/ min
Sl 20m L s Cioai b 05 S, Lo
iy (A) 5,3l i ls 1 Loy 5 TSN
.A:ﬂrz:q:a(r)u}g

124




Lol Sa)T13).20 cmoad b el 41

5o Ailis A s STl o I o onadly
Lo AL b |

(10—x) cm

(x) cm

3l S5 o U g 591 Yt o 24
¢SS s o 3 g hinall Bl IS 13) L oMar e
2 1 I sbl g yoome s X emse i Lo Jsby

:gliwﬁ’s.»etducm

rm—————-

XUV G sl e 2l 510151 (D)

Sl ST G sl o a3 (B)

e £ dy e
sl dazdl e 5L K — A=
: Sl JS g
M 2x" + 4y =-12,(-2,-1)

5 X —xy'=-9,(3,-2)

125

31536 35 JSs e B lbsanrle cous il Il 35
i 5343 Jan 157,800 cm’ /s JIads aame>
60 CM 6 18 i J 5o 0550 Lo 0 U b
(V)0 I g e s 3 31 B OL LAl

.V:%ﬂrgzda(r) a;ﬁ a2y

o S At e ol Bl 3
PR POV S S TP SR PO 1T C Y AR %
dorl L aeleY L51S Cte 435 L5 420 €245000 m”
(Sat o JB Zldl b Jams 15 dasell sl
e N e ¥ aeld il e 2t O Ui

7 X +y'=y
38 x° +6x—8y+5) =13

P
%

dLL«A}\%J"U cy2+xy+x2= 13 :5513)
(—4,3) dazdl ke wloodl Joo 39

(=4, 3) kil s ulaodl Usles 40




