The Deriative



il g8l (1-3)

Gl e (x s T 5) (AX) Dol ad a5 (X) sl el (& sl (la f(x) =y A1al) Lipal il 1)
O sl (X) Otdliie (i Cpn

AX= Xp-X1q
(Ay 08 3lial) bl i Ay Sy

y=1(x)
y+Ay = f(X+ AX)

Ay = f(X+AX) -y

Ay = f(x+ Ax)— f(X)
Ay = f(X)+ f(Ax)— f(X)
Ay = f (AX)

Ay = (X, —X,)

Ay = f(x,) = f(x)

EX1:—

Ifthe :y = f(X) =x*—2x+3
find :

Ay=x=1Lx,=2

Ay =X =3,X, =2

sol: -

AX=X,-X, = 2-1=1

Ay =f(x,)-f(x)=1(2)- (@)

Ay =[22 -2(2) +3]- 2 - 2(1) +3]=1
Ay =1x =1X,

AX=X,—X =2-3=-1

Ay =f(x,)—f(x)=1(2)- (3

Ay =[22-2(2)+3]-[32 -2(3) +3]=-3
Ay =-3,% =3,X, =2

Ay _1_,

Ax 1

ﬂ:_g’_g

AX -1

el Jagie bl Jare et (Ay/AX) O S



Derivative by definition <_sill 4didal) (2-3)

sy e A5idall je g sieall (e (AX) Ui Ledie al) Jase 4l Ll ddidall (o e ale (S

o_dy of(x)
=2 = -D,=D
Y dx  ox Y
VS5 G el sl alasiuy g9 A jall (e AL dlay) Sy g
o_dy . Ay L. f (x+Ax)— f(X)
Y= = Moy =lMace——,
EX1:-

Find the dy/dx of the y= x?+3x by use the definition

sol : —
Ay f(x+Ax)— f(x
y =_y:||mAx»0 ( A))( ():
~ [(X+AX)2 +3(x+Ax)]—[x2 +3x] _
AX
X%+ 2XAX + (AX)? + 3% + 3AX — X° —3X
AX
_ 2XAX+ (AX)? + 3AX
AX
CAX[2x+AX+3]
AX
%:IimAxﬂo%:IimAHO(Zx+Ax+3):2x+0+3:2x+3
EX2:-

Find the dy/dx of the y= (x)"? by use the definition

sol : —
y’=ﬂ=|i f(x+Ax)— f(x)
AX M0 AX
i X i
- AX X+ AX + /X
lm, O(m_&)(mm)
~ AX(VX + AX +4/x)
—lim, 0X+AX+\/;m—\/;m—X
~ AX(VX + AX +/x)
—lim,,_, Ax -
AX(VX + AX ++/x)

. 1 1 1
PO+ A) X Ix+0+0X 24X




Derivative by rules ¢ sill diidall (3-3)

S Y 5 il gl o shaad alasiinly ) sall AEiall day) Sy
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y=10 y =0
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y=dy/dx=nx""

EX:-
Find the dy/dx of the y= (x)°, y=x?+3

sol : —
dy/dx = 6x°" = 6x°
dy/dx=-2x?>"+0=-2x"°

s sk i aae (0) o) Cua y= ox" U sUanll f(x) Al ddide o
y~ =dy/dx=cnx"*

EX1:-
Find the dy/dx of the y= 7(x")

sol : —
y~ =7(4x*") =28x°

EX2:-
Find the dy/dx of the y= 9(x?)

sol : —
y~ =9(2x**") =18x

g(X), Ya=F(x) S 1348 Lo (3A ) ol (i g pana (g sbow CRAID (58 5l g sana Aiika @
X el opailly Jiad Yo=

y=y.tYy,

dy/dx =dy, /dx £ dy, /dx

EX1:-
Find the dy/dx of the y=x*+x*

sol : —
dy _dy, dy, _
dx dx dx
3x% +4x3
EX2:-
Find the dy/dx of the y= x*+5x+7



sol 1 —

-2.9.9-
x dx dx X
0_ 1_ Pen
2x+5+0 X' =1, X=X -:4das3

(oY) ARLE) * Al ANl + Al Al Aside® VAN ooty (o jan AEiE @
y1=f(x), Y2 = g(x) S 18

SHA deadtinall (o silall

_ dy dy
=dy/dx=y,.—=2% =L
y y/ax =y, dx+y2 dx

EX:-

Find the dy/dx of the 1- y=(x*)+(3x)
2-y = (3x*+1)(x*+3x)

sol : —

_ dy dy
1/y =dy/dx=y,.—2 L=
y y Y1 dx +Y, X

dy/dx = x> *3+3x*2x = 3x* + 6x* = 9x?

2/y  =dy/dx = yl.%+ yz.%
X

dx
y~ = (3x? +1)(4x3 +3)+ (x4 +3xX6x)
=12x° + 9x® + 4x® + 3+ 6X° +18x?
=18x° +4x® +27x* +3

Ol dand Jals 48105a @

d d
Y, dyl_ Y1 dy2
dy/dx = X __ CK
(y2)
EX1:-
Find the dy/dx of the y=(x?)/x’
d d
v/ Y, ;/Xl_yl-d);z
y =dy/dx=
(¥,)*
, onsobn porne  2XP—Tx® —Bx®
= (X")(2x) = (XN TX*) [(x7)* = Y X
=-5x8x™ =-5x"° = ;—65

EX2:-
Find the dy/dx of the y=x*+3/x°-1



y =dy/dx=
(y2)2

(¢ =D(2x) - (x* +3)(3x%)
(x* -1)
055 Latie Lo 5 il () 5€5 A1l 038 Aida 8 3a cnd A03 cloal S 131 g A y3all A1) e
—ern A o)

9 (x)

y =dy/dx=——""FF"~—
2*\9(x)

A3 Canen A5 Jad g dad A1 ) 2,30 AV Jpaig al by Cua

VI = (g(x)"?

find, y ofthe : —yv/x® -2

sol : —
- g (x)
y =dy/dx = ———"—
2*,/9(x)
3x> -0 3x?2

T2 25U 2

Al Al aadiiesd a1 e 53 S 1Y)

(”f(x)) u.f)d dc 8y dlla Lﬁ;i gy e

n df (X)

dy/dx(f (x))" =n(f ()™ =

find (y~)ofthe (5x* —1)°
sol: —

dy/dx =5(5x* —1)>" *10x = 50x(5x* —1)*

Derivative by higher order sl il ¢ cliidiall (4-3)

A Al (e AL (2 Cogas (VT 5 (oY) A ol (e AL IS5y Shall cliiiall JS o) Bl 4l 50 5 LS
Cla o e dan DAl ) 13 o 40l diia) o i) A dgiia) g Aall Y dfide 4 il Al
1SV JSAlL L ey Sl 5 AR

__dy
y X

2
aarra
" d3
y =)

dx



EX1: -

Ify = 2x* +3x* + xfind : y',y", y",y

sol : —
dy
dx

dy”
dx?

=y =8x°+6x+1

2

=y"=24x*+6

3
j%: ym:48x
d i nn

EX2:-
Ify =5x> +1find : y',y", y"
sol : —

%:y’:10x+0
X

dy* _
a0
dy3 m
a0

nn

(o) 335 8) 48 yal) ) gal) A (5-3)

dadlly (LA AL Ay & U =g(X) O Sus (U) &) Al Glanidl AL Ally y=f(y) <wils 138

dy du

dy/dx =
y du dx

~ YIS a4kl sda ¢ 5ilE (i (X) )

Sl BELIYI Y (X) Lsriall AV (U) S G i sl Cang A el Jsall BELE (pa sLgiiY) ey Lail

EX1: -

Ify =u*and.u = 2x? +1. find g—y

sol : —

dy dy du

dx  du dx

dy/dx =10u®.4x
dy/dx =10(2x* +1)°.4x

EX2:-

Ify =u® +3u”and.u = 2x* find %

sol : —

dy dy du

dx  du’dx
dy/dx = (3u® +6u).4x

(dy/dx) a¥x



dy/dx = 3(2x*)* + 6(2x?).4x
= (12x* +12x%).4x = 48x° + 48x°

EX3:-

Ify =u” +4u® + 4u”and.u = x* + 2x. find %
sol : —

dy dy du

dx  du dx

dy/dx = (4u® +12u? +8u)(2x + 2)
dy/dx = 4(x? +2x)° +12(x* +2x)* +8(x* + 2X).2X + 2

Implicit differentiation dsiadll cildidall (6-3)

JJ@}TMQYJM\@&@ﬂ)ﬁ\jiw}&MUYJW}Qﬁkﬂm uh&y\uaa_\@
AV @l ppriall aa) Jad (Sal o ia g 5 il 3 say (X) AV (y) die & puriall aal e el
il sl alasiind 25 (o g Allisal) 28 Jadgsaal s 4la e ST 25 ) sa5 lld o 52y

_: s L gilE ) 5 Aanall

~ YIS o Aylaal) d8i5A) Ly bt 30 VLAY aal Ll

dy /dx = —— )
F(y)
1-xy
, X
y
3_yn>l
EX1:-
Ify® = xy —3x°...find dy
dx
sol : —
dy/dx = — )
F(y)
3 Zd_y_(xlﬂ %)—6 %




EX2:-

Ify* —xy? +x2.—7:0findd—y

dx
sol : —
dy/dx:i(x)
F(y)
4y3ﬂ— x.2y.ﬂ+ yz.% +2x.%—0:0
dx dx dx dx
4y3ﬂ—2xy.d—y—y2+2x=0
dx dx
dy dy 2
4y® =L _2xy.—2) = y* - 2x
@y~ )Y
(4y® 2xy)%—y2—2x
dy  y*-2x
dx 4y®-2xy
dima 4dadi dic A)a 4_5‘\1 ddidal) (7-3)
-1 AT sl (i Hha il
Aisally jalee JSEy (e gal)
EX1:—
f(x) = x® +5...find (f'(x =1))
sol : —
f'(x)=3x*+0
f'()=3(1)° =3
O aladinly g gail) -
f'a)=lim_ =T
X—a
EX2:-
f(x) = x* +5...find (f'(x =1))
sol : —
3 3 3
f@=tim, XD i KD D) X +5-0
x-1 Xx-1 x—-1
3 2
im, T OEDOEEXHD iy im X2 e xel= )2 41413
x—-1 x—-1
EX3:-

") =
f (x) = v/xshowthat( f '(x)) = N

sol : —
f(x)-f(a)

f(x) =lim,_,
X—a



X—>t,a—>X

f-f00 _ Jt—x

f'(x) =lim
() t—>Xx t—X t—x t—X
LAY (S (ST laall i (88 yally o jucally 3
— lim \/f—\/; \/E-h/;—lim t—X _
tox t—X \/f_'_\/; X—X (t—X)(\/f-i—\/;)

111
Pt edx Ixdx o 24x

=lim

Y5 o s Aasily of iy el o ghad alasialy L A8l Ay sa3xie 3ok clllia o Wilu 7 & LS
bl e dlaie YU @lld g dallaal) J) gall e Alall culS13) a5 AT G slals d8iiall slag) ) (3 ket 8 g
Dbad) (e A5154) § s Craall (e ATLEA]
EX1:-
Let f(x) = | x-3 | use definition to find Dy at x=3

Sol : —

f(x)={x_3’XZ3 }:f(x)z{x—&x23 }
-(x-3),x<3 -X+3,x<3

X—>3,f(X)=x-3

'@ =tim 10Oy, (x=9-(-3)
x—3 X—3 x—3 X—3

' : (x-3)-0 . 1-0

f/@)=Ilim __ ~——~—=Ilm  ——-=1

+() x—3 (X—3) X—3 1

X—>3,f(X)=—x+3

f', =lim ,M:Iim 7(_X+3)_(_3+3)
X—3 X—3 X—3 (X—S)
=fls=|imx+3_x+3_o=_(x_3)=—1
Xx-3 (x-=3)
f+,3¢f—,3
The (3) does not exists
EX2:-
Let f(x) = | 2-x | use definition to find D, at x=2
Sol : —
f(x)z{z_x’x22 }:f(x):{z_x’xzz}
-(2-x),x=<2 —24%X,X<2
X—>2", f(x)=2-x
f/(2) = lim +M:Iim +(2—X)—(2—2)
x—2 X —2 X—2 (X—2)
' . —(x-2)
f/@2)=lim_. 2 ~1

X—>2,f(x)=-2+x
f(x)-1(2) _lim (-2+x)—(-2+2)

D
f'y=Ilim _

2" X—2 X—2 X—2
fr,=lim_ -2+x-0 =lim x=2 =1
X—2 X—2

flo=f, 5> -1%+1
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Ex1:- let g(x)=(x*-6x+3)(2x-1) find g'(x=1),cont at x=1
Sol : —
g(x) = 2x> —x* —12x* + 6x +6Xx -3
g(x) =2x% -13x* +12x -3
9'(x) = 6x* —26x+12 =
9'(x=1) =6(1)? — 26(1) +12 = -8
s Alaill Gudi die 3 jaiue (5S35l e GELED ALE A G) Lays SLEAD ALE A o))
Aglul) daa )
1- f(x)=2x*-13x* +12x -3
fa=1) =2(1)°%-13(1)? +12(1) -3 =2
2—1lim,_, f(x)=1lim _, 2x* -13x* +12x -3
=2(1)° —13(1)2 +12(1) —3=-2
lim, ., f(x)=f(a)=-2
the( f (x))cont.at; x =2

Ex2:- let f(x)= x- | x | find f(x=0),cont at x=0
Sol : —
_ > >
fx) = {i - Z(;);)Tx(: o} == {gxxx_ <O o}
Haall 4 b X (sS85 Ladie 3 e A1) Ja il Ca g

1f(a=0)=0

2lim, , f(x)=2(0)=0
3f(a=0)=Ilim, ., f(X)
the(f (x))cont.at.x =0

e 6S8 28 g alendoU alital) adlal) Qﬂkﬁéé&i&m&ﬁdjﬁ@iﬁm\ u\u—’*-)y 18 3 yatue AllAll () La
CoARL A i) e GSLELED AL
f'(0) = £,(0) = £/(0)
x—>0", f(x)=0

f/(0)=Ilm _ . Lg(o) =lim . 2—_8 =0
x— 07, f(x)=2x

f(x)-f(0) 2x-2(0) 2x _
>0 0 x-0 X
f/(0) = f'(0)the(f’'(x = 0))dose.not.exists

f/(0) = lim 2




L.Hopitais Rule (J4usa)Jliu ¢l 33c13(9-3)

1f.lim f(x)=%—> H.R

a— f,g:diffon(a,b)
b-g #0V(a,b)
C_Iimx—)a f(X) = Iimx—>a g(X) =0

VIS 5 Qi 51 48y jha andiin oBle | ac ) gall Baaka any

00 im F' ™
% g(x) 7 g'(x)

Jdim
21f.lim,_, f(X)=— — H.R
o0

a— f,g:diffon(a,b)
b-g~ #0V(a,b)
c—lim,, f(x)=Ilim_, g(x)=o0

1SS 5 Ui o) 48 jk axiins o3lef ac ) gl kel dey

T Zjim. F ™)
e T g'(x)

Jiin ¢ 828 (Gadad 25 a5 3) glusal) Aadle (35 (%) 3 LEY) paa g o)) AdaaSla

dim

L tan(x)
EX1:-Find lim_ .
x—0 \/;
sol : —
tan(0) _ 0 LS HR
N
* 2
lim tan(x):l'm sec(X) _lim 2 2 _%

x—0* \/; x—0* 1\/; x—0* COSZ(X)\/; - COSZ(O)\/G N
2

i 0 0 0

:Ilm o+ = = —
cosz(x).\/2;+\/§.2cos(x) cosZ(O)\/26+\/6.2cos(0) 0

a5 ol ) Alad) alag) A& Ol ol 328 s O (S



1—cos(x)
2

EX2:—Find lim,_,

X
sol : —
lim, 1—cozs(x) _ 1—cozs(0) _ 1-1 _ 0 L HR

X 0 0 0
lim,_ 1—cozs(x) T 0—(-sinXx) _lim_, sin(x) _ sin(0) _ 0

X x>0 2X 2X 200 O
Zlim_, cos(X) _ cos(0) _ 1

2 2 2

Al 8 QUi ) 3ac 8 (Gl adains Y Ulbal ddasdl
aloo—ow
b/0*o0
- 1 .
EX3:—-Find lim _,, x.sin(=)by.using - H.R
X
Sol : —
lim, , x.sin 1 0.sin(1) =0.0
X 0
x° sin(i) . (xz)(cosi)(_—l)+(sin(£)(2x)

: L lX - X x? X
lim, . (x(sin ;)).; =lim, ,, =lim, ,, 1

_X2
2

=lim, (2x)(sin(%) + (COS(%))( y

)

= 2(O)sin(%) - cos(%) =0.00—00 =0
XIX )8l dandll 5 o pall e Ulee llA Ui ol (a8 & s2aa Ligal e | Jliall Caea

Applications of Derivatives 4idal) Je et (10-3)

(slope) Jwl J oY) Gukill (210-3)

~1gh s Bk A0 Ll uall Sy
-1 sp Jaall i Bxie Q(Xo,Y5) P(X1 Y1) Wb s eniall 5l agiine bad e uikdi Cule 13) o
Y= Vi

m=———=
Xy =X

EX1:- find the slope if P(2,3),Q(3,5) at the straight line .
Sol:-

m=2 T 30l O a el b Jaall B 5 e 1)
m = tan(¢)

EX2:- if( 0) =45 find the slope



Sol:-
m = tan(¢d) = tan45=1
m=1

Al Gl e g Jaall (i il Ay cadde 13 @

EX3:- find the slope that have the curve f(x)=sin(x%)

Sol:-

m = f’(x) = cos x*.2x = 2xcos(x?)

y _yl
mT =
X — X,
or
Y-Y :m(x_xl)

y=f'@kx-a)+f(a)

aiall e (53 ganll 5 (ulaall adiisal) Aalese

SIATNEVTEV I
F(X) Aaiiall Al 4
o omr=f(a) -
niall el afiiiall Aalas Sl -

_ Al A Ll e

bl ddadil ‘";_m” I &laaly) Jiad (@) &

EX1.:- find the equation of the tangent line to the curve of f(x) = x+ sin(x) at p(0,0).

sol : —
f'(x) =1+ cos(x)
m; = f'(0) =1+cos(0) =2

Y-y, :m(x—xl):y—O:Z(x—O)

y = 2X

Y=2X 4 5 (Saniall dsaSlal) Aabaall e J ganl) &5 28 )

EX2:- find the equation of the tangent line to the parabola of y = x* at p(-1,1).

sol : —

f'(x) = 2x
m=f'(x)=f'(-1)=2(-)=-2
Y=Y, =m(x—x,)

y-1=-2(x+1) =>y-1=-2x-2

y=-2x-2+1->y=-2x-1

sol : —
y=ft'@@x-a)+f(a)
y=ft'"(-D(x-(-1)+ f(-1)
f(-D=x*=(-1)*=1
f'(-1)=2x=2(-1)=-2

y=-2(Xx+1)+1—>y=-2x-2+1

y=-2x-1

Al ARyl s oS0 dua



siniall Gulaall agivall slag) a8 8L G gladll Qi aii (ulaal) o (60 gandl apiioal) Aales Sy Ll
~1l Le i 4 5 phadl) 8 lae e oS

-1 -1

my=—s=——
m, f'(a)

EX3:- find the equation of the tangent line to the curve and normal line to the curve of

y* =5x* +y at p(2,1).

Sol:- The tangent line to the curve

f'(x) = 3y2.ﬂ = 10x.% +1.ﬂ
dx dx dx

(3y® —1).ﬂ =10x
dx

dy _ 10x
dx 3y’-1

m; =10

Y-V =m(x—x1)
y—1=10(x - 2)
y=10x-20+1— y=10x-19

The normal line to the curve

f'(x) = 3y2.d—y :10x.%+l.ﬂ
dx dx dx

(3y® —1).ﬂ =10x
dx

dy  10x
dx  3y2-1

-1 -1

N—m_T_E
y_ylzm(x_xl)

-1 -X 2
y—l=—0(x—2)—>y—1=E+E

-X 2 -X+2+10 -—-x+12
y=—+—+1>y= =

10 10 10 10
_12-x
Y= 0

dpalinl) J) gal) g dga 32 J1gall (AN (gadaill (910-3)

Increasing and Decreasing functions
Defl:- we say that f(x) is increasing at x=a if x;< X ,f(Xy) < f(Xy)
Def2:- we say that f(x) is decreasing at x=a if x;< X, ,f(X;) > f(xy)

Def3:- we say that f(x) is monotonic f(x) either increasing or decreasing



Def4:- if f(x) is decreasing on (a, b) then f(x) has falling curve

Def5:- if f(x) is increasing on (a, b) then f(x) has vising curve

Def5:- if x=a between vising f(x) falling that is called (Transition value)
EX1:- It the functions increasing or decreasing y=x*+5x  y=1/x

Sol:-
1- Let x=-2,-1,0,1,2

X | F(X)=x"+5x
0 0

1 6

2 -14

-1 |4

-2 | -6

0<1 f(x1)=0<f(x;)=6
3 jie y=x2+5x  Alall (a odled HLaaY) Cues g

2- Let x=0,1,2,3,4

F(x)=1/x

1/0

1

1/2

1/3

AIWIN P IO|X

1/4

1<2  f(x)=1 > f(x,)=1/2
dailiie y= 1/x Al lé oMol JLaaV) Cuus g

LRV EYA | EJ\.&) [GETEN uaﬁl_\ﬂ\j J..g\)ﬂ\ J\.ﬁ\;\ *k
If f(x) is cont on [ a ,b] and diff on (a ,b)
1 we found f'(x)
2 f(x)=0
3 we study the sign of f(x) on it domain
If f(x) >0, every x€ (a ,b) =f(x) increasing on [a ,b]
If f(x) <0, every x€ (a ,b) =f(x) decreasing on [a ,b]
If f(x) =0, every x€ (a ,b) =f(x) monotonic on [a ,b]

EX1:- it the function increasing or decreasing

X0
LR

sol : —
f(x)=x
f'(x) =1

f'(x)=0= f'(X)=1= f'(x)=1>o0.. f(X)...increasing



sol : —

f(x) =-x

f'(x)=-1

f'(X)=0= f'(x)=-1= f'(x)=-1<o0.. f(X)..decreasing

EX2:- f(x)=2x*- 3x* find where the function dec or inc on the interval [-1,2]
sol : —
f’'(x) = 6x* —6X
f'(xX)=0=6x*-6x=0—6x(x-1)=0—
6X

—ZQ:XZO
6 6

X-1=0=x=1

f'(x) =0.and.1
f'(x)=1>0

[-10][L2]

f'(x) =0 — f(x)constunt

Maximum and Minimum Extreme s il Jisall g saliali\ J) ol S  gudail) (c10-3)

Absolute Maximum value and Absolute Minimum value

1 Absolute Maximum value :- we say f(x) has Absolute Maximum value at x=a iff f(a) >

f(X) every x € Dy

2_Absolute Minimum value :- we say f(x) has Absolute Minimum value at x=a iff f(a) <

f(x) every x € Dy

The general method for determining the absolute extremes values of a cont function on a

closed interval [a ,b]

F(X) Al A aas
Dbally Asiiall (g gl
Ala ) Aall Lgaa g g <l yiall il 5 Al 5 shadl) e Lgile J gaandl a3 ) 2l 330
leili dad jrial Lol Absolute Maximum value Jici Ll dad €I Unal col€ 13 adl) o ) )l
Absolute Minimum value Ji
EX:- Find the absolute extreme values of f(x) =x-x* on [0,1]
sol : —

f'(x) =1-3x?

1
f'(X)=0—>1-3x*=0—>x=*2—"—
(x) 7
[0,1] 58l Lgalaiil aad dalliad) dagal) Lilaal
3
f(x)=x-x° :>—— )3

V3 \/_
f(0)=x—x*=0-(0)° =
f=x-x*=1-1)°=0



X = % 3the.absloute. min = Oat[0,1]

Relative (local) Max and Min Extreme by using first derivative
Def1:- we say that f(x) has Relative (local) Max value at x=a iff f(a)> f(x) every x €
Ds

Def2:- we say that f(x) has Relative (local) Min value at x=a iff f(a) < f(x) every x €
Dy

Note:- we have two ways to find the max and min relative value

Way1:- Inference by first derivative
‘;)\2“ Aaiiall aas
(C) oonit Sl 5 An jall Lalail e Jgeanll jially Y A8i8A (5 sl
h=0.1 4a Wl ) (a8
f(c-h), f (c+h). a0 &3 IV d&sa) et h, c-h dad (i e
Sl Lo Lias

a—f'(c-h)<0,f'(c+h)>=0
¢ :—min.value

b—f'(c-h)>0,f'(c+h)<0
¢ : —max.value

c—f'(c=h), f'(c+h)
Has the some sign then fail fest

EX1:- Find the relative max and min points by using the in ference by first derivative of
f(x) = x*-4

sol : —

1/ f'(x) =2x-0=2x

2/f'(x)=0—>ﬁ:9=0
2 2

c=0,h=0.1

c-h=0-0.1=-0.1

c+h=0.+0.1=0.1

f'(c-h)=2x=2(-0.1)=-0.2<0

f'(c+h)=2(0.1)=0.2>0

c=0

ala¥) Aalaalls (C) Liasad Ay Wil (5 jhn dad (o8 ¢ = 0 e ()

f(x)=x"-4
f(c)=c*-4—>(0)*-4=-4
(0,—4) min imum. point



EX2:- Find the relative max and min points by using the in ference by first derivative of
f(X) = x+1/x

sol : —
1fx=1+20" 11 1
X X
2/ 1'(x)=0 >1- = =0 1=~ =
X X
x> =1->x==1
3/c,=-1c,=1,h=0.1
4/c,~h=-1-01=-1.1
c,+h=-1+0.1=-0.9
5/f(c,~h)=1-—=1-—* -1 1 1 08-02+0
X (-1.1) 1.21
' 1 1
f'(c, +h)=1- o =1-——=1-12=-02<0
(~0.9) 0.81

¢ = -1, max value
F(c,) = —1+i1 R

(-1,—2) max.point
C1 = 1 dad 0 5S5 Lavie @lld g ddatill & jaiul 5 (5 jhoa ol (calae Ao @lliad b Caunl —1cual g
Relative (local) Max and Min Extreme by using second derivative

AV @l ghadll 4t (5 yha ol alae dya Al ellia Alall Ja lasd Y A0 daida) aladiuly
sV AEEdl sy e
Aaoallahsl e Jpaall jaally JY) A g olis @
il g o5 Al AL A el A on ge 3 Aol A 200 e
al f"(c) = 0,min .value
b/ f"(c) < 0,max.value
c/f"(c)=0—>

h=0.1 Y g2 5 (A Y &y Hhall ol ) QAL a6 5 a5 ghaall 3 dagill o Waas dla &

EX1:- Find the relative max and min points by using the in ference by second derivative
of f(x) = x*-2x

sol : —

f'(x)=2x-2

f'(x):0—>2x—2=0—>2—2X:§—>x:1

c=x=1
f"(x)=2
f"(2)=2>0
.. ¢, min .valule



IS A AEia) 8 Aa Al (€) Aad gt (e oS ol A Lgillay b (x) elliad Y Al dsisall o) Ly
ELECERPTARES
T ALy (C) A (o g AL - s S
fO =f(1)=(1)%-2(1)=1-2=-1
(1,-1) & oall daaill
EX2:- F;”g the relative max or min points by using the in ference by second derivative of
f(x) = x°-x

sol : —

f'(x) =3x* —2x
f'(x)=0—>3x*-2x=0—->x(3x-2)=0
and:x=¢, =0

or:3x—2:0—>%=g_>xzczzg
3 3
2
c,=0,c, =—
1 2 3
f"(x) =6x—2

f"(c,) =6(0)—2=-2<0,max.vaule
f(c, =0) =(0)’ - (0)? = 0 — (0,0) max.pint

2 2
f'(c,)=1"(>)=6(=)-2=2>0
(c,) (3) (3)
f"(c,)=2>0..min.vaule
2
f(c,=2)=x-x?
(c, 3)
2) (2)° -4
fc,)=|=| —-|=| =—
) (3) @ 27
2 -4
O

, .min.point
3 27) P

Concavity and Inflection point oW Ay i) aul 3 gudail) (d10-3)

Defl:- let f(x) be a continuous on [ a ,b] and differentiable on (a , b) and let (c) € (a ,b)
than f(x) con car up ward iff f(x) f(x) has min point

Def2:- let f(x) be a continuous on [ a ,b] and differentiable on (a , b) and let (c) € (a ,b)
than f(x) con care down ward iff f(x) f(x) has min point

Theorem

let f(x) be a continuous on [ a ,b] and differentiable on (a, b) and let (c) is a critical point
then :-

1 then f(x)curve is con care up word
f"(c)>0

2 then f(x)curve is con care down word

f"(c) <0



EX1: Find the concority of x%/2-2x+1
Sol:-

f’(x):%.Zx—2=x—2
f'0)=—>x-2=0—>x=c=2

f"(x) =1> 0 — concare.up.word

EX2: Find the concority of 2x3-3x
Sol:-

f'(x)=6x* -3

2
F/(0) = 6x2 ~3=0— X _3
6 6

o=t
2

f"(x) =12x

f"(c= \/_)—— (\/\g) \/152<O Max.point
o1 Vi, 12
f (c_+\/§) 12(\/5) \/§>0 Min.point

#* |nflection point &N ddadix

i Ay s | e Sally el ) Gasdl) e i) lavie Jsaty GO dkail e g -coDl@y) Ak
Jaally Ll AGidall 5 sl f cang D&Y

EX1: Find the Inflection point of y= x°
Sol:-

y=x’

y' =3x?
, 6x 0
V=% 76
y=(0)°=0
(0,0)

=0

EX2: Find the Inflection point of y= x3-3x*+4
Sol:-

y=x>-3x*+4
y' =6Xx* —6X
y"'=6x-6=0
%:§—>x:1
6 6
fF(x=1)=(1)° =302 +4=2
12)



s 3al) adil) clia jua pualdd) (gudaill (210-3)

-l el e Orhie o3 Gudaill s Jad g
.Roll theorem Js, 48 ;s o
.Mean value theorem au siall dadll 8 ya @

Roll theorem J. 4ia
Def:- let f(x) be a continuous on [ a ,b] and differentiable on (a, b) and let (c) € (a ,b)
than f(a) = f(b) such that f'(c) =0
_:C’_lth)\aﬂ
dalaal) 5 yall e 48 yra g dqgdall dlae Yl lad o 48 jra 98 paiiee (5550 2 gaall 3oaxie Adlall Ladla @
(R) cresnssidlom (¥ [a,b]

48 yra b painae (oY) AEREL o) Ja Jaadi g ) A8l 2t (3L AL Al col 1Y Lad el e
LI ALE jie o8 Y CilS 1) 5 (BLEEOU AL o8 (aad )culS 3 5yl e

EX1: Find the values of (c) that satisfy Roll theorem of f(x) =x*-5x+7 on [0,5]
Sol:-

1 (x) = x2 =5x+ 7 — cont.on[0,5]
21'(x) = 2x -5 — diff (0,5)
3f(a)=f(0)=(0)>-5(0)+7=7
f(o)=f(5)=(5)*-5(5)+7=7

fa)=f(b)=7
£/(c) =0
F/(X) = 2x—5= f(c) =205 =0 252
2 2
5
c==
2

(C) Aad alaly Ll AT (igiah 08 (J g ) Al el A5DUN da g 130 o) Lay

EX2: Find the values of (c) that satisfy Roll theorem of f(x) =x*-2x-4 on [-2,2]
Sol:-

1f (x) = x* — 2x— 4 — cont.on[-2,2]

2f'(x) = 2x — 2 — diff (-2,2)

3f(a)=f(-2)=(-2)*-2(-2)-4=4

fo)=f(2)=(2)?-2(2)-4=-4

f(a) = f(b)

Mean value theorem daw sial) dajdl) 4ia e
Def:- let f(x) be a continuous on [ a ,b] and differentiable on (a , b) and let (c) € (a ,b)
than f(a) = f(b) such that



EX1: Find the values of (c) that satisfy Mean value theorem of f(x) =3x-5x+6 on [-2,3]
Sol:-

1f (x) =3x? =5x +6......cont.on — [~ 2,3]
2 f'(x) =6x-5...diff .on — (-2,3)
f(b) - f(a)

b-a
f(a)= f(-2) =3(-2)% —5(-2) + 6 = 28
f(b) = f(3) =3(3)> -5(3) +6 =18
f'(x)=6x-5— f'(c)=6c-5

3f'(c) =

65 18-28
3—(=2)
6c-5-8-28 g 5710
3-(-2) 5
6c-5--2—6c=-2450-3_1
6 6 2
ngePZﬂ
EX2:- show weather the function y = x? on [0, 2] satisfies the conditions (M.V.T) and
find the value of (2)
Sol:-

1f (x) = x*......cont.on — [0,2]
2 f'(x) = 2x....diff .on — (0,2)
f(b)-f(a)

b—a
f(a)=f(0)=(0)* =0
fb)=1(2)=(2*=4

3f'(z) =

f'(z)=2z

0, -420_22_2 ., 4
2-0 2 2

z2=1¢[0,2]

velocity and acceleration 4 _wdl g Juaail) (ualed) (3udaill (£10-3)

Adldll ) dsiad) Jiad Ll de pudl el Al diliaadly i) Ll Svde )
V:E:SZ_Sl
dt t, -t
A Agidal) Jiay Qi Of Cun a3l Ay Ao pull i Jana ails G pay —i il
p_dv_d’s
dt  dt?



EX1:- find the velocity and acceleration of the f(x)=sin(t’)
V= (;— = cos(t*).2t = 2t.cos(t?)

ac = f = 2t(=sin(t?).2t) + cos(t?).2 =

dt
= —4t?sin(t?) + 2cos(t?)

EX2:- find the velocity and acceleration of the f(x)=3t*-12t+4
Sol:-

v:£:6t—12
dt
2
ac:d f =6
dt

Frlaal gli%*
AV ) all clgiiall el o J Y Jl )

1y =x>+2x7 +4
2y = (x* +3)(3x* +1)
x?+2x+1
X1
4y:m

5y® = xy + x> —2x°

3y

6y =u’+2,u=2x"+5

7y° —5x* —yx =8x -1
8y =2t* —t;t = 2x%...find (y'), > x =4
9y =5x? +3—)2(

X

10y =10x® —2x -81

_;‘;_3\33\ d\}uﬂ\
By using H.R to find
lim, x.sin(l)
X _;C"_;SGS\ d\}“‘]\
2
find :lim, ,, >X_+4x=2
6X° —5x+8
RPN S PWA

2 > o e “ -
ot f(x) =1 % X2 LI AL A2 Ja
4x—4,Xx <2



el J1 gl

find (£'()if (f(x)) =g +—19(2) =4,9'2) =2
9(x)
_:u.ndl.ud‘ d\j}mj\
find (f'(3))if (9(x))-(f (X)) =L9(3) =-2,9'(3) =4
—ealadl J g
find (f ’(%))if (f (X)) =sin’(x) + cos’ (x)
find ( f'(x))if .(f (x)) = cos? (%)
sl J s
Find max and min by using the first derivative of the functions:
1 y=x%-4x
2 y=6x%-6x+3x°
— ydiladl ) g

Find the relative max or min points by using the in ference by second derivative of f(x) =
2x°-3x%+1



