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The Derivatives and
its applications
sIntroduction de.aes 7.1}
sl oy Y1 sl palidl ol saf Josih 13 s 6 dm
Uhall dal o gehe Cis g3 Blee e Al pall 1agis Agel s avesy Derivatives
Aty el D e e il lnd Lo DU 3 SV seh 55 Y
applied  Aglexlt C_JWI s geometric interpretation (oedigh il o 5 &
JAdidall o selal examples
AN S il oty aend A s 5 iy ol 1S
danll g 1 ol ClSida y Derivatives of power functions s 58 ) de s yall
bl il it QS 5 Aasty e 5 ) g0 Y i e Uaiad
marginal revenue (gasdi el 5 marginal cost Al KN L3 ay g2l
UV e 2g3edl Juaih Cpaniaiivs VS 5 .marginal profit gast ) el <
o il (g ging L, applied examples 4x—inkill 453 ; examples
.exercises Al e sl ALY
Ll S T2 Conpell 1 Salaall (enimioon ol 1 (5 iy
Geometric puaigh (b 1ail 7-3 Zwms ol ¢ The Derivative of a function
=5 dusgally Derivatives  Rules (JY1 ac) 8 7-4 Gyl  Interpretation
Applications for the Derivatives: (gasdl Jibsall roslibdiall  Ludatll culali 7
Marginal Analysis

:The Derivative of a function 4l A&widl 72
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#3 g 5 The slope of a straight line aiiue) bl o Y 240l Jgradll
Ban g X Jiedl pstiall 0 Aws oy adaall il et G 4yt
IS Ay s Sy em el 4l S 535 aal

Ay
m=slope = —
P Ax

X el giiall Aef il e ey Ax 2l Gus
oy il il Aed 3l e ey Ay
1y e g2y il sk Y el 3 e el st A L

-delta

RSPV P S USRS PO PN Y VP TR B B VLA
Aol e o A Al b 0 (e Lt g 5l N amad limit Aglh
o Gaal o dabian e M % il il o e g by Lavie
AR e el llin g o e 5% Lesie sl a2 A sl Gy
S a3l A byt AEK 8 sal 3l \gtay RSN Gk e sl
LS a3l b il pe RS Sam WY 3 il Aol can gl b gl
1Al Juadl (DA e i

3Gl saly 30 AJ0Y A0 o 2a 5 (2000-1990) sl sl 5 i
VIS Ay Bl pll s
P(ty=1+002t+0.002 ¢
Al ye millions cadtell 230 54 p o dus
.year il Galia gt o
L1998 Ay Sia G el S gatl 52y 5 Aot 2o
During the 10 year period from 1990 to 2000, the Iraqi population
was found to be given by the formula.

P(t)=1+0.0t+0002 ¢
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Find the rate of growth at the beginning of 1998,
o t= 8 Jad 0y 1998 Al 3 8 el S saill Ao sl
(VS E= R4 AL 5t=8 oup Aad sl f asl day
At=p (8 +At)-p(8)
=[]+ 0.02 (8 + Aty +0.002 (8 + A - [1 + 0.02 (8) + 0.002 (8)]
= 0.052 At +0.004 (Ar)*
LS alem (g Tt 3l 5 il oigd S el B Jome o iy Mg
%’ti =0.052 +0.004A¢

tof a5 Ato0 Lo limit Adedd o 4ad 3l

lim L lim (0.052+0.004A¢) = 0.052
At Ay Attt

0.052 5 B sl & Sl all s 1998 il iy ie y ol 1
Adu JS 52000 5 20l o (g i ISy gka
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:Derivative definition A&idall Uy i
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Ak o oo Uik T 330 x el Jeasy Jladl T8 Bl saa) 5 sl
e ey Al Jlaall cpaca x4+ Ax 38 ) x i e JE5 ¢ AT ey
Lad o Tl i il Ky of(xtAR) G F00) o A0 Aod Jiim @l 13
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F(x) = lim Ly

A Ay
= lim —-——j Gt A9 - fO
Av—) Ax

let the given function y = f(x) be well defined and continuous on a
given interval. Then, the derivative of y with respect to x, denoted by

Ay
#(x) of 22, is defined t be:
dx

F=Y oy L&D

dx A0 Ax

G B b R A () A o W 5 g g Al S 1YL 4
Opme dlaa

el alay o oDkl AL dmda sy Ak o Bl Lasaloc
.finding the derivative by definition wiy_»ill 43 yha;

differential coefficient aliih Jalaall puly Aiidall cg a0 elly <54
.differentiation Jualil e Aall Ada) Clus ddee 4

A S5l Ll Sy of(x) Al Anha sae eland s of By
ifollowing symbols

_df. EIX "2_ i ™ / D
Pl dx(f)’ dx(y)vf(l),y , D,f , and Dy

y el ey Bty nal ui Lgd 3 pa s iy ol a3 prens
.The derivative of y (or f) with respect to x .x _yxiall Azl £ J‘)
C sdinal ﬁs:mnjcmmummui-gi G (g o glal) i
a

sl e gpenl 13S0 5 @ Slisall gitall Zatly




AN Gy yath A b £1(x) AN 2a
f(x) = 45" = 3x + 4
x=-3 Sx=3 de diidall dad ¥
Find f(x) for the above function and evaluate £(3) and £(-3)
gl B (1) Sl Al ket Wl 5 LaS y Aiinal) g ot 5 gy
f(x) =4x* - 3x + 4
fx +Ax) =4 (x +Ax)? =3 (x + Ax) + 4
1 Al
FOx + Ax) ~ F(x) = [4 (x + Ax)? =3 (x + Ax) + 4] — (4% - 3x +4)
= AL 4 8K Ax + 4 (AX)? =38 3AX p4T AE LIT -4
= 8% Ax - 34% + 4 (Ax)’
fgle Juand Ax (o Aanily
Jlx+Ax) =~ F(x)

e =8x—3+4Ax
(x) Al e Juast Ax—0 Latie fimit L 0a8 i 3aly,
:g;&\s
ooy _ g L xHAR) - F(x)
Flxy= EE})——T =8x-3

Al x =-3 ladie i x =3 Latic 4kl ded ey
(3 =@ (3)-3=24-3=2]
P(-3) = (8) (-3) -3 =-24 -3 =27
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:Geometric Interpretation (paniiglt Jodoetli 7;3\ ;
diegy = £(8) A A il il 1y Lasie (1) Jtiall 3 LY

& LS5 rate of change y 3 A glg,.: d)

‘L5.)*~ gjmwdj\@)ﬂ#ml ea.;.ndf\_a_\]?:f(t) ‘( )JG_A!
Gl 13 ] UM,LUM\?&HM\U_J\MWLH‘W o

A Sl 8 Time <8

geometrical Apifa L waia Clalasi ol Gl a derivatives @l el

«lidal significance
(x 5 ) Leghlant oS54 Two points ol Lea B 5 A ¢ =8
-y = ) M ) e (x + Ax 5 f(x+AR))
oo LS i iy s
Ay _farAn- @)
Ax Ax

o fiig chord isW Jsk Ji WS s .slope of chord AB _igh s Jaa
Latie. ¢} ctangent (e Ly 5 chord Jish pre Laguiany e A 5 B glakiil
Ohaalt a3 glase J Tam Gy 8 slope of chord sl Jia (1552 Ax—0
.A 4Ll xie the slope of the tangent line

HEIN]

A 4 yie y = f(x) AMall tangent line (uladl Ja s Jo o (Simy

Loy = £00) Aall iate S Ll (1) JKE Ba (x| () ooyl
can (g i wbes puy aabiid ladie A ALEH s smooth AT e
the limit <uiat 88 &dall 5859 A Akl Mo draw a nonvertical tangent

~will exist
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curve
S B Y={(x)
chords
Ay
-« » X
0 X X+Ax

v

(1) &, s
ARsall ptigl) aall

Al 2o ¥ o= r Wl pded Jad iy pledl a2
(2 L] e, 94 4)
9 6
Find the slope of the tangent and the equation of the tangent line to
the graph ¥ = Jx at the above points.
i) o sad Wi iyt sty F(x) = xRyl 2D Gyl

et

gy =
7 »p

Vx
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i x =0 ladey

9 =—= 2‘[— = 6
— s (9« 4) A&l vie slope of the tangent Lsloel Jae (18 1igly
-d;d\ 5 et Axpa f Alilas dlaitid podaind dash Adtes A

To obtain the equation of the tangent line, we can use the point —
slope formula as follows:

y—-yr=m(X—xp)
1
(Z)QJJSJlJAAY(x;,yl)“(9¢4)u§_;ml=_6_ duadl o g
1S Al 2 g
1
—4=—(x-9
y 6(x )
1 9
h=x-2
YT s
=18
7T
st (gelaal) Aslas gh 5

(2) Ry Js2
(3) Jal cladons pue
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JCE By =% 5 s (3%} kit e Goaal o off Y,
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o 323 from the point — slope formula Jeall s 1 Dalra Liga (ag

1oh Aglhall Adtaal

3
yTe= g
LI S
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>

(éé} sl e Gy Madl head Uslae iy
:Derivatives Rules Gtaisy ..\clgi 7-2\/
e ol Cpaats Jlsall e Sl iy el Ayl lasid of L JsY
heall 880 Y Zliady Qi) Lmes Lille (585 3y iy Jadd)
Lo ponty eisll e dlad b lpcall sa e o il g5 sl
F el o L dhadnad g elgia St Jeulil Laoatad 61, Ay
Lol b & ol @Y S ael @ 22 s Lderivatives rules SV o
Ly lldy el Pin g8 Lelualit 3 Qi) S o) 520ma gyl Ll eyl
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Lety =c, then %v = 2000 Jha g g Y ARida (1
ad
Lovie 4f Cym A AN e ) il Ll e Lo a5 1y
o 13 xoaxis (hwall Slaa¥h N g3l e aund) (08 Gl iy 55
b il Rgnel 8 B uall g A o Lags - s (8 by b e o
© jine
:The power formula (&) §f 5% divea 4 diida (2

dy

Tety =x", then ~= = nx"”'
dx

positive constant L se il 4aa8 x il 58 col€ 1Y adl ey il
c)hdﬁ'éﬂ‘éx)ﬁﬁd‘ yﬁjxwl‘;\‘lzﬂlwhbcﬁpower
sl gl

We decrease the power of x by 1 and multiply by the original
exponent of x.

ol e 5 I L

Al O gal e aa )

Find % for the following:

@
=x° L5yt
Ay=x dx

dy 1-1 0
b)y=x Z=x"=x =1
)y ;
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1
oy=Jx y= x?

1
Ay y=4o3

i
ﬂ:—lx E =——l‘\'
2

-1 -1

1 ke x g Gl ¢ o duay = ex AN Lt (3
Let y = cx then if cx is differentiable function of x, and c is a

contant, then il'L = cﬂ
dx dx

A G g x Al Ay Bl (e e of @ld ey
LA el e

The derivative of the product of a constant by a function is the
product of the constant by the derivative of the function,

1l a0 Y
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Find & for the following:
dx

n dy a1
a)y=cx — = nx’
dx
byy =10x* @ (10)(4)x* = 40x°
dx
5 dy -5
C = — Ay —
by x de  x°
1
d) y=2Jx y = 2x2
dy .+ 1 1
L DDk P E e =
e ( )(2) xll 7

s LN AL AN e ASY 7 bl g pandt il 4
If u(x) and v(x) are two differentiable functions of x, then
fxy=uFv

du _ dv
—F
dx dx

and f'(x) =

anlil o3 gl I i

:Find £(x) for the following " Jsa Adde aa
@) =x+x

£ =32 +%x’i
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by y=4x"+ —4—
X
@ =120 -8x7°
dx
4_12" =12x% - ~8;
dx X

¢) y=3x" -5 + 74 =10

95 ~10x+7

‘Product Rule w sl Akida (5
x piiall dpllly SURES (B a3 v(x) g ufx) of saskil
If u(x) and v(x) are any two differentiable functions of x, then
dv . du

2
— UV su—tv—
dx dx  dx

S AU Wl o peall ikl s
(uv)/ =uv + v
Ul e A L9 A b D G el it e o e
ol ) AN e B A AU (9 4 Tilme 220
In words, the derivative of the product of two functions is equal to

the first function times the derivative of the second plus the second
function times the derivative of the first.




I LT G SaatTy
\

il 224 popn i I JBal g
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Find f'(x) if
a) f(x) = (4% = 2%) 3% + 4x + )
) ) = (24x + 10 +3)
) f(x) = (37 + 2x+ 1)(x* ~2)
a) f(x) =uv
s ol o puall Aoy WAl €5 o S () @i AEbal dagy
u=4x" - 2% 3 v=3x +4x+7
fand (1 pall A Bl
W =125 -2 3 v =6x+4

g Gl
Fly=w'+vid

= (4% ~ 2x)(6x + 4) + Bx* + 4x + TH(12x* - 2)
F(x) = 60x* + 64x° + 663" —16x—14
oo o 0 ol Gyt of g oyl e sy A5 b e
1k LS Aol AR5 ) (B LS e Adny
F0) =122 +16x" +222° —8x7 +14x
Fl(x) = 60x* + 64x° + 665" ~16x~14

Aol Gadd 4 0de g
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by f(x) = (2 + 1 +3)

1ol gy Alleal Jad o puall 520 aaiseg
t

=2 +1=2241 , v=2"43

b add N
t

2 LS AEnballd i
f/(.\') =+’

1

1
= (222 + 120 + (2 +3)(x 2

2 a

1
=4x2 + 254+ x7 +3x 2
3

=557 +2x+—3—_

Jx
Ll (c) gAY Ao dagy 1yl
¢) f(x)=(3x" + 2+ D(x* ~2)
1l 5 e sacldl) Gubany g
FH) =GB + 25 + D2x) + (P = 2)(6x +2)
Flx) =126 +6x° ~10x~4

:Quotient Rule Leudl 48ika (6
X () Ay I LR () 9 u(x) s VY
If u(x) and v(x) are differentiable functions of x, then

i{ﬁ]= " ta
dx\v v

Uit (B) g i B oY s

"
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il e o o guia Juusll Ao b el Riiia (edl)
Sl 33816 gy 51 () (il

il A Kiges Ladiiae A0 ) poll B 3o

Use the quotient rule to differcntiate the following functions:

9 =22 0 =T o fw=
o 2e=5D)-2x+5)@) 20
B fim= @x=57 2r-57
s (30 - (1=2)Bx) -6
b fx)= ar ey T oy
o iy Dol -

Rule:

x-D  (x-1F

i) A Loatiias LIS Y A2 3a ]
Find the derivative of the following function by using the Quotient

et D(x? — 2x)

) )

s i

F@==
v
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£ = il’_\‘:lw"
ol da
, o0 = (DG =2+ (-2
o =4 43y —dx-2

1t Al )3
o= (x~1)dx’ +3x% —4x—2) - (x+ H{x" = 2x).1
’ (x~1)°

Pl 3t =20 =5 442
’ (=17

{The Chain Rule Alodud) 3uc1d A5 (7
AWt 256 0l x Gl Ay s u ofsn ) Ay Doy cis 1y

1okt LS
If y is a function of u and u is function of x, then
dy dy du

dx  du dx

Baiaall Jgall Ala B Lithall 038 pasiiuty
Using it to differentiate a complicated function.

8 i A4 aasy ALl A Ladihons A0 JF ol 508N o 5

|

RS
Find the derivative of the following functions, use the chain rule,
indicate how each function is decomposed:

2 y=>1-27

b) y=+dx+4
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) y=(+1)"

ol L A St gl Rl dia plasind

Q) y=(1-xM*
b 8 M u=1- % laie y=ut o) e

gy = 4y’ & =3y’
du dx

1 gk Le Lol Chain Rule dluludl dapa aladiuly agle
dy dy du A R
— =~ — = (4u").(-3x"
dx  du dx a2 )

=401 - " (3%
dy

22215
dx

1
b) y=+4x+4 = (4x+4)°
|
AN Qlﬁ M p=4x+4 e y:ua L‘)‘ Uk
dy 1 du_
du 2 dx

4
tsh L Lual chain rule Alubull Gapa padiuly ade

:
Q=ﬂ'ﬂ=lu7_4
dx du dx 2

1 L
=—(dx+4) * 4
2( x+4)

2 2

- Vé4x+4

B l&

i
(4x+4)?
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Oy='+ 1)
ik i AN cu=xt4] Leie y=u’ o e

LI'Y— =6’ a =3x°
du dx

toh LS AL i dagpa Aaaluly 4o 4
dy _dy du

= 6(x" +1)°.3x?

L ~18x7 (" + 1)
dx
ol LS AL 03 Fiike Thpea gy (St
1) Iy = [u(x)]" then {_y =ny"" ﬂ]
dx dx

2) If y = f (inside), then %: f'Uinside) . (derivative of inside
lx

with respect to x).
3) If y = (inside)", then %‘1 = n(inside)”. {derivative of inside
ax
with respect to x).
Aol Aigosy L L8 oy 5 pibe By s 5 paY1 iyl 5 ga
fel JUally M3 i 5 i g

*Chain Rule 3ududl Siga Laniis A0 O 508 2050 2x

Given the following functions, find —jl :
59

ay=0x"+ 1%
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1
b)) =~
JG2+10)

Ay =& +3x-10) 3 -x%°

-1y
d) f(x) :(;ﬁj

TS ALl B bl el (g
ay=etet B Sinsidey L inside)
dx dx
dy 2 > d a
— =32x" + 1) —{2x" +1
i ( ) dx( )

b 325" +1)%8x°
dx

D _ospot 41y
dx

I
b) £(x) = e = (2 +10) 2

V(P +10)

1
@)= —%(xl + 10)'5".-;’;@2 +10)
1 3
Flxy= —E(x2 +10) 2.2x

3
Fl=-x(x* +10) 2

f/(x) = —1—3—
(x*~10)?

Flx=

__T*
JExT+10)3
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c)y:(x7'+3x‘- 10) (3—)(2)"
dy 1 242 - 2339,
-l:—=(x +3x - 133 -V (-2x) + (3~ (2x+3)
dx

iji = =633 =2 (xt +3x—10)+ (3 -2V (2r+3)
ax

gl = (- ) 6 +3x=10) + B 2N 2x + 3))
e
=1y
d) f(x)—(;:—l'J
3
%=1V D=
f(")‘{xﬂ)' (x+1)?
%
£ (x) = 4 _‘._,lj 2
S [)H-I 1)
e = (x*l)"
fix) 3(x+1)5

:Derivative of Exponential function fut) a0 disks (8

Iet y =", then & =" l=¢"
dx

WA (ECRWEIPERV PR T (U NS W UK -
Pl A AR ace A JS

A T Il A aa
Find the derivatives for the following exponential functions:

a)y =xe*

b y=e
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g8) y = xe~
) cliilall sy
a)y =xe*
el cu=x,v=et oy y=uv of gad
du dv .,
==1 , Z=¢
dx dx

d
A —

Q:xe"-&-e“,l:(xﬂ)e"
dx

b y=e'

d_y =" Ax = 4x'e”

c) y=x'e"
o
D Pe e 3= +3x%)e”
dx

o
d) y=—o

dy (x+le"—¢

dx (x+1?
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|
|
e
(x+1? (JcH)2
o) y=e™
& =3e™
dx
st3?

& 35" =6x)e”
dx

!
g y=xe

dy

] t
= yet (—x) et
dx

P ' 1
=—xer et = (1-xT)er =(1-2)e?
x

gl Ly i ol AYaY Adida ©
Derivative of the logarithmic function

1
Let y = Inx, then Q=—‘1 =—1-
dx  x X

o o ey WAl e saly g T e W A0S 8 K,

Aaciy o Sl ol s pegein 8 M Jial g AN Aie

A iy jle g J)gall A8k 2
a)y=In(x+c)

By=In(x*+2x-10)
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d) y=xlnx

e) y=xIn{x+1)

X
y=—
Inx
g) y=log, &

sl cildndall gy

ay=In{x+c)

&1 !

dr (x+¢) x+c

b)y=ln(x4+2x—10)

3
ﬂ=,4_}__*,(4x-‘ +2>:_4_4XL
dx (X" +2x-10) x"+2x-10)
Inx
O
L —(Inx)(2x)
dy " \X _x=2xlnx
o =P P
_ x(1-2Inx) :L~21n{
x4 xf{
d) y=xlnx
%:/f‘%+lnx(l) =1+inx
e) y=xln{x+1)
Dol DM =t I+ )

dx (x+1) (x+1)




]

dy  (Inxy (Inx)*

g y=log, ¥

dy _ Inx* b 2x

2y

@ mi0 b0 e £ml0

RNRITARTE TR PISS SUPE WIS P EUR BEEE
The common logarithm (Jog) to be expressed in terms of a natural
logarithm (In) before it could be differentiated.
& dend o ot Ay e 0 AN Gl Y Aay el odon G taig
A G 5 gy grah B 5

‘Highter Derivatives Ll cliidal (10
(eniis LI AL AN S 1Y 5 e o SY A Gt o ki
Alae da el s AT (s RN dihal A Akl Y A

Let y = f(x) be a given function of x with derivative dy/dx = £(x).
In full, we call this the first derivative of y with respect to x. If f (x)is a
differentiable function of x, its derivative is a differentiable function of x,
its derivative is called the second derivative of y with respect to x. If the
second derivative is a differentiable function of x, its derivative is called
the third derivative of'y, and so on.

LS e el By 2000 4y I B Y e of oSy

The first and all higher - order derivatives of y with respect to x are
generally denoted by one of the following types of notation:




U, LT gl S LS Slpat

6 & ey
dy T odd T odd T
y/ s y// , y/// . y[n)

fxy L, f'x e L L %)

el e e SEEY s mpia 0 M1 JB

SN gt A o U Al A dEs s

Find the first and second, and higher-order derivatives of:
a)y=2x" - 3x* + 57 — 4x® ~ 100
b) f(x) =x*
cQy= Xinx
Lol clgibal) alagy
a)y =2x° - 3x* + 5%° - x> ~ 100

& =10x* —12x" +15x* - 8x
dx

2 Xl
9 - 405" ~36x" +30x-8
dx
d3y
T3 =1208 = 720430
.
d—f: 240572
dx
5
d—§= 240
dx

S el g ciliaa gpan s Audbull BRAD o s By
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b) f(x) = 4x*

fx) = 4x*

Pz =12x°

%) = 24x

9(x) = 24
e el e clintial gpem Rl Lkl oy Lo B0y
Q) y= X2 Inx

¥ o= at %Hn.\:lr

" B 2 - !
¥ = =) AT 200 + Inx(2) + 2
X

=-1+24+2Inx+2
¥ =3+ 2Inx

el A GEIY) Aleny i ) i ol L bl

ot ol BTl Bl il 75
Applications for the Derivatives: Marginal Analysis

etV Juaell 5y e b il cdigld e 3 gl s
asaill any Loa el da e applications in business and economics
.marginal rates Ayl

sh g derivative el Jad 20850 marginal dpa Al Jlaall faa &
23 (b CABdA) Badad Adeo e 5 1000 A5V rate of change sl das
Re PO |
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:Marginal Cost 432al) 48H (1
Clan gl e x gl il A an g dsad 1Y Gieaddl sl o
Ay Jiai the total cost in dollars < ¥ pall axe & 3080 A3SH ‘tJ,uKII <
st Al Slas gl e 813 (C = 400 + 0.4 x%) Ao 4
aan gl U Jana s (C =400 + 0.4 X (200)° = 2000) A LS 4 ¢4 200

2000
RN
> 00

=10 s average cost puritan s 5l
(2004A%) N 200 oo gyl Akd it 8 gieaddl of i sd oY1
O etan sl and Yl a5 B il Ax o Cus g s 8 Baiay
10550 G ASSY
C + AC =400 + 0.04 (200 + Ax)®
=400 + 0.04 [40000 + 400 Ax + (Ax)*]
=2000 + 16 Ax + 0.04 (Ax)
1o Alall cilaa gl 2 LY (extra cost) Lyl AAKIE SN,
AC=(C+AC)-C
AC = 2000 + 16 Ax + 0.04 (Ax)? - 2000
AC = 16 Ax + 0.04 (Ax)?
s Lealiy o5 Al Bam g JS0 AESH Jnad 1igdy
The average cost per item of the extra items is therefore:
% =16+0.04Ax
(Ax=40) 240 ) 200 (e 23 8 Uil of a0 e ey
Average cost for the ALyl sas s 401 LY Jaes ofd g ool L Q0
£l 016 + 0.04 (40) = $17.6 :55l5 a5 additional 40 items
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10 L S Jua o (Ax=10) 210 1 200 e 32030 <l 1Y L
& sed K (16.4) 0 5Ss Capm Agm) s

Aalal as oW 8K Jana o4 marginal cost dpadl AN L4y te
il ian gl st 5y e B s dllia ¢S Laie

The average cost per extra item when a very small change is made
in the amount produced.

b LS Aaal 4K ofa 3Ll B 3

Marginal Cost = lim AC = lim(16+0.04Ax) =16
Al AX Av=l)

U AdS Jidi general cost function C(x) daball byl A2 Alls 8y
ion Ll AAKY ol araall cilas gl e x

Marginal Cost = lim£= limﬂﬁ-—m)—f—cﬁ
ASOAX A0 Ax
derivative of the AdS) A0 diaddl i Apaal) ARY of Sl oy
with respect to the amount dai-iall il oS Y 4oy cost function
rof Lﬁ‘ <produced

Marginal Cost = a
dx

e (B 5l 3 Raclly A 8033 Ak o ol Y o 5L ay

Fasr)
The marginal cost measures the rate at which the cost is increasing
with respect to increases in the amount produced.

*Total cost function 34Kl Alla Judi LA U of a8
C(x) = 0.001 x> - 0.3 x* + 40 x + 800
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AN Evaluate 58 .x ppad A 18 marginal cost s AN sas
X =150 ¢ x =100 « x =50 production zWiYl ;5% Lasie dyaal)

LC100) Aol Aidia dag) o sllaell Jall 138 4
ey x el 5 8 el Ba e 0SS U S ALY AN,
fh Lo and 3lEY)
Cl(x) = 0.003 x* ~ 0.6 x + 40
B30 A4S Jana st o I3gd g pandl KN (B s, aYY AN
T WS Aatiall fpadll o AL 48 7 L)
10050 B g Agan) AGISY (8 x = 50 Laie
Cl(x) = 0.003 x> - 0.6 x + 40
C/(50) = (0.003) (50)% - (0.6) (50) + 40
=7.5-30+40=165
10685 g Lgandl AN (b x = 100 %0 bedie
C(100) = (0.003) (100)* - (0.6) (100) + 40
=30-60+40=10
1S5 g Aoandl AN fd x = 150 088 Lavie U
C/(150) = (0.003) (150)* ~ (0.6) (150) + 40
=675-90+40=175
50 G g Ao Ladie Cocmisdh 6 Tpaall 28K o Joal o el
150 (Y 100 ezl 333 Lavie 45 pa 303 by 5325100 )
S ) gl Ly M (3) G S b ol sda pniagi St
L 5a 100 Zltyl i papda ol gl g sl
A Z Y g 52y 100 £l Judal g gy (gal BV il
KPR IRELAR R L UENEIC Y- PRLE PR PIE PRI Py W AR |
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SIS 3 100 G Aaeh 5 Latie Sy i slasiol g By oAl Sl
OB e e gind o oS ¥ el 82l () prbiay 8 g AdlaYl oyl
25 A LAl s ) Y Adead S5 Y plindhanl 53 pe SIS

JAdiy
C'tx)
20~ (30.17.5)
5
s . (150,17.5)
0 - ! L (100,10)
: |
CE I
L
] T
50 100 150
(3) #hy Jsdd

(15) aly Jiall Lol ARISY ppeu

E SR VU VSUNRIUP SR PN E I R S
simple linear Jowsdl Ll 38CY 23901 o Ldns o marginal cost A
Sl B (b, m) e S8 (C (x)= mx + b) dapadl s Al 3 .cost model
il B3ay S5 A0S s3a xS Clim Sy Cl(x) = m Laalt RSl

Y (5 i o Al f adixd Y Al () S5 2D additional unit
Jaxe g marginal  cost dpsadl 2SN fyn JalaT cae gy el ey

Jaxa ofi the cost function A4l &lls g C(x) (IS 138 .average cost 4l
WlSH g8 the average cost of producing x iterns s gl (e x Flyl Al
toeh LS s daiiall o gl se e 4 suiie C(x) total cost A&l

#
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Average cost per ltem =

C(x)
X

Clx) Afdel o il Sanl) FASY g LIS (K Cabat A0l a3 a

average cost per Adbial sas p JS3 A8SY Joxa Jio Lasll RN Lderivative

JEal b L ppladl o 580 ! 8 A1 22y 3 X additional unit
1 Al

143l cost function 448Y WAl
C(x) = 10000 + 20 x + 0.2 x>

1ot 3D o3g) marginal cost 4uaall Aol
Clx)=20+0.4x

L& 544 The average cost of producing x items gyl 4K Jaea Ldf

o

)= C(x) _. 10000
X

——+20+0.4x
x

iy Lot o g g S LMD liliss lal

:Marginal Revenue and profit (zasd slallg 7 (2
sale Uis Caladia Cilagia (e revenues derived 3 g2 3 a5 0V
OB Y salla bl ey R(x) O 1Y LAdma clares J of a firm’s products
Jiey marginal revenue (saall Mladl i agg i gl (30 x Silagsa e il

fob LSy« R() ool diidie

. AR
Marginal Revenue = R'(x) = 111_1)1“5

Bl Leaifiy xaAX Y X e a8 delid) cdaa ) sse of e

1. sh LS (35835 corresponding increment in revenue fall 3
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AR = New Revenue — Old Revenue

AR =R (x + Ax} -~ R(x)
average increate in Agli) delie sasy JO Ml 88205 B Jaan
e e AR fad s Arde Jewasi revenue per additional item sold
Jaxal T3¢} limiting value A dad yaas ‘% s gl AL Caa )

-marginal revenue (gaall Aflall go b5 Ax—0 LS

ol vhelie Rl 5am g IS Jindl Y L1 Jaal Bieg gaadl silall
increase  Cilaasdll aaa i 0L 30 ) il 20N 530 Y rate Al g 055

.in the volume of sales

srevenue function Xl dlla Jhas 4300 A of e gl
R(x) = 20x - 0.02 x*
aladl a8 L gandl sall dos deliall chas gl ar e x g S lart o
K =200 058 Letie gaal
ISR iy dlay glims ol 4
Ri(x) = 20 - 0.04 x
X =200 Lovic j Aol sl fe x 058 Ledie gand) 2lall ga Vi
- SPLN P L
R'(200) = 20 ~ 0.04 (200) = 12
hauimy Clagall 8 A f 04 5an 5 200 £L8 Levie oy iy
Gy JSUB12 ey el e galyy
R() = xP WS Lo sl Cipey of s
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s by el Glas g ooae x Aol Bas gl jaw o8 P ladic
callall A i Wl e P s o AN O el Akt i e

«demand equation

b LS allall A3 € 1 x = 300 5 Lotie gaad s e 1

HEW IR PR
Find the marginal revenue, when x = 200, if the demand equation

x = 1000~ 100 p
x = debd gl sy p = e of Cua

s % il ) A3 g el p Adgay Al g o o V4
SYE R il chas i
100 p = 1000 x
rilalaall 0685 100 Ao denilly
P=10-001x
fh LS b ol s Lf (i Alalae (i
Then the revenue function is given by:

R(x) =xp
R(x) =xp=x (10 -0.01x)
R(x) = 10 x - 0.015>
Afal Agded slaghs 3y Sl WAl e (gaall aflall alay aplai SN

1 S R(x)
R =10-002x%

A% = 300 (g el f Cllal a0 Levie ganll el U
Pl L s 4 08 g sanll il
R/(300) = 10 - (0.02) (300) = 10-6 =4




