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if f & g are two functions then
(f+g)(x)=f(x)+f(9)

if f & g are two functions then
(f-9)(x)=f(x)-f(9)

if f & g are two functions then

(Fg)(x)=f(x)*f(9)
if f & g are two functions then

(flg)(x)=f(x)/f(g);f(g) # 0 o
Composite Function Alal 4lla

If f & g are real valued functions then the Composite Function

fog (x) = f(9(x))
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lim f(x) (= )¢I|m f(x) (= ) So_lim f(x) — 1 poesnot _exist
x—>1" x—>1" % x—>1
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find;lim £(x) =+/x doving o
x>0 lim f(x) exist
x—>0"
lim f(x) doesnot,exist
x —>0-
lim f(x) doesnot,exist
x—>0
Definition

Let | be areal number and f(x) is defined on an open set (a,b) containing the point x, we
say that f(x) has a limit at x, and written as:

lim f(x) =1;1<o
X=X,
If whenever x gets close from x, from either sides with x # x, ; f(x) gets close to |

lim f(x) =l;l<ew iff;VZ>OEI5>O;‘x—x0|<é‘:>‘f(x)—l|<Zand5;ZsmaII&>O
X=X,
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Prove that:



(Y= Xoptie Al \gd Jatd Caasll o J)gall ) £ = X 2 ¥ o) 400l J) gall Agd a 50 B

£6)-Q £y
o / e
4 4
x x
T T T
m 4 4
-10 -6 2 0
-4 4
T T T T T

Q 106 A . 2 A 10 1

O 19 O rav) z O o Es
5
4;. N
35 2 s
: -—\h
25
2 s
15 .
1
05

5 4 3 2T 1 2 3
1
15
2
25
3
35
4
45
5
Theory 1

Let L be areal number; L < oo; f(x) is real valued function defined on the interval (a,b)

containing the point xo then:

lim f(x) =l=Ilim f(x) =lim f(x) =l<w
X=X, X=X, x—>x,"
. ,Examples:
find 2 X
, . Vit AX -2 lim f(x) =X"=L;  lim f(x) _M
lim f(x) =|x;  lim £(x) = ; x-1 o X
x>0 Ax—>0 X X su—.b..%)égw\djmd;m
b GBal b Si AN bl agag e [T
5 g€ i Al Al 2 g8 i L Wy agag e T
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Jad)
. x>0 . =
1-1im £(x) ={ *’}-lim £(x) -0 | 1) 1)
Xx—0 x - 0* 3—1lim f(X)1=W
; : X —>
lim f(x)_=0....I|m f(x) =0 lim £(x) =x+1=2
x—>0 ; x—)O\/ x—>1
. 4+ AX +2)(VA4+AX -2) | X |
2-1im £(x) =" 4—lim f(x) = =1
Ax — 0 AX(V4+AX +2) 0" X
. 4+ Ax —4)
lim f(x) =—EAXD) lim £ = %11
Ax o0 AX(V4+Ax+2) X —> 0" X
lim f(x) = 1 = 1 1 lim f(x) = doesnotExist
JA+AX +2 2+0+2 4 x—>0

Ax—>0



Theory 2
If p(x)=a1x"+a2x"* + .... +a"" is a polynamd of degree n then
i = B I TiX, € :
lim p(x) =a'x"+a*x™ +....+a";x, e dom.p(x)
X=X, Uanall i) G pdial) iy g2l Wglg s dulgd Lt agand) 5 s A [T
i) Aagd Laila g 00559 A5 A8 CllS e = il 131 Ak AN il ) = s 1) ) g B 1T

find
lim £f(x) =L1lim f(x) =2x+Llim f(x) =x*+2x+1 A
x—>5 x—>5 x—>5 -
lim f(x) =1 Jad)
X—>95 ol
lim f(x) =2*5+1=11
x—>5
lim f(x) =5*+2*5+1=36
Xx—>5
Theory 3
If cis real number and f(x) ; g(x) are real valued functions such as
lim f(x) =I13lim g(x) =12;11&12<
X=X, X=X,
Then
1-lim f(x) =clim f(x)
X=X, X —> X, ciblgdl) (B dadl) g @ pall g - hall g el

I L 5 ) g ganal) 98 il sl £ saaall Algs T
A g G Jala 4 il Gl Jals g5 [T
2— lim [f(X)xg(X)]= lim f(x)x lim g(x)
X = X, X —> X, X = X,

3— lim [f(X)*g(X)]= Lm f(x)* lim g(x)

X = X, X = X, X = X,
4— lim [f(X)]"=| lim f(x)
X=X, X —> X,
Iim f(x)
5- lim {f(x)}zx—.)xo ; lim g(x)=0
x = x,L 9(X) lim g(x) x - x,
X = X,
find (limits at infinity ) &gl ais Lledh Ao
2 2
X —> lim f(x) =X—% 1X
1+3+i2
lim f(x) =—2=X 1X
X —> 00 1+—2
X
lim f(x) #0400,
1+0
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If we let f(x) areal valued function and f(x)=g(x)/h(x) ; as x — then f(x) will approach | where

1- | < « if the largest power of h(x) = the largest power of g(x)
2- | =0 if the largest power of h(x) < the largest power of g(x)
3- I= « if the largest power of h(x) > the largest power of g(x)
find _
. find
lim f(x) = X" +2x+1 : X2 +2x+1
X2+l lim f(X) =3—1
T ax 1
3 - x> x* X
X 2x 1 lim f(x) =2— .
w2 Ty T2 X
i X X X X —> 0 AT
||m f(X) =ﬁ XS XS
X—=o St 1 2 1
XX Yt 2t s
2 1 lim f(x) =X X X
X+—+— 1
lim f(x) =— X X° x> 1+
1
X —> 0 1+—
x? lim £(x) =0+1—08’0=o
+
lim f(x) =2F0*0_, X2
x—w 110 lim f(x) =0
lim f(x) =doesnotEXIST X =
X — ©
cilblgdl) e dald eyl
i x"—a" s x"—a" n_._
lim f(x) ==—=na"";lim f(x) =——=—a"™"
x —> a X—a x—>a X ~@ m
ex.
. x5 —243 . x5 — 3° 5 45
Iimf(x) =————=Iimf(x) =—VF—_-==-3"°=—"—=15
) x°% —27 ) x®—-3%® 3 3

x—>3 ,..ssam%@@@,@\ﬁﬁ&@@wquﬂumx@uuuﬂm\m@“ faaa Al
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A function f(x) is defined and continuos at that point if it has garf moves unbroken through that

point
find
lim 00 =[x}Flim fo0 =[x]

limf(x)=1=|im f(x)=2..doesnotEXIST
X—2~ x—>2*

lim f(x)=2=]jim f(x)=2..]jm f(x)=2

x—2.57 x—2.5% x—>2.5



Find if this function is continuos at x = 2 (right ones are continuos)
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Let f(x) be areal valued function defined for every point ;x € (a,b) the function f(x) is

cts(continuos) at x, € (a,b) if
1- f(Xo) is defined

. lim exist
X=X,
3- f(x,) = lim
X = X,
EX.
Show that f(x)= x? is cts at x=0
1- f(0)=0
2- lim(x?)=0
3- 1=2 .
is_ f(X)cts? 1= f(x) = 77 = onotCTS
1 11
I-t()= —ix=1 2-f()=2—==20)
2- f(X)=ﬁ;x=3 |£m=$=%(z)
3-100=vx=0  [im f(x)=f(CTS
X—3
Theory

3- f(x)=0(1) ALl
lim=0

x—0*

|im = notEXIST

Xx—0~

notCTS

If p(x)=a1x"+a2x"* + .... +a"* is a polynamd function of degree n and
lim p(x) =a'x"+a*x™ +....+a";x, e dom.p(x)

X = X,



Then p(x) is cts at every real number and [im p(x) = p(x)
X = X,

If r(x) is aretional function ; r(x)= p(x)/q(x) then r(x) Is cts at every point x,€R

such that q(x)#0
ex.

X5+ 3x%*—4x x5+3x%®—4x
p(x) - X2—5X+6 - (X—3)(x—2)
x—>3
It means p(x) CTS on R- {2;3}

Definition
A function f(x) is cts over or in the open interval (a;b) if f(X) is cts at every point X, € (a,b)

Definition
A function f(x) is cts over or in the close interval (a;b) if f(X) is cts at every point X, € [a,b] if

1-f(x) is cts in (a;b)
2- f(a);f(b) exist
3- lim f(x)=f(a);lim f(x)=f(b)



A ey
A s Jara 2 3i(M|&gﬁ3Mh&\u&}\dﬂu§)dj ) (o Jiiaall paaiall yad 13 &mlw\uéﬁiﬂ\jﬁa
D S Ll il e par g sheal) ) Jiial) pitall A il Joi Leis AN gl sa A ra

let f(x) be a real valued function defined in open interval (a,b) then the rate of changeiny (

ﬂ: lim f(x+Ax)— f(x)

AX Ax—0 AX
W.R.T.) with respect to

f(X+Ax)- f(x)

flnd_3?'|lx_)0 Ax
1— f(x)=2x*+3
y'=2-[2x]' +0=4x if2—y = f(x)=c;c(constanat)
2— f(x)=(2x*+3)? prove — y' =0
y' =2[2x% +3]' =4x? +6=8x > c(constant) ... f(x+Ax)= f(x)
/ , v- F(X+Ax)- f(x
3= f(x)=v2x"+3 y'=lim ( A)Z =
Y= (4x) c o
2V2x* +3 y—|Im— Y—||m 0..y'=0
Ax—0 AX AX—>0 AX

X-=1 . ,
4—f(x)=X2+3 if3—y=f(x)=e"prove —y'=e”*
, x- . T(X+AX)— (%)
o (x=1).[2x]-(x* +3).[1] y'=lim
y'= 2 2 Ax—0 AX
(X +3) e)(+AX eX
' 2X% —=2x—Xx* +3 X?—2x+3 -'-Y'=|imA—
Ax—0 X
(X +3) (X +3) eX(eAx_l)
5— f(x)=e*In@2x+1) sy _IA'”J—X
y'=e*.[In2x+1).2]+In(2x +1).[e”] e _1+ (AX)? . (AX)? .
| —think—y’=3e*In(2x +1) B T 2 3
4 3
6—f(x)=X +3 XAx(1+ (Ax) +(Ax) +...)
Jx T 1 3
”y _Ilm A
IX[4%°]— (X" +3). v ’
' Jx : (AX) (AX)3
y' = ~Y'=lime” (1+ +..)
(Vx)? Ax=>0 2 3
7= £(x) = Ine®x"+3x+) “AX >0y =||me (1+0+0+0+0..).. y'=e"
Ax—0
' 1 X243 x+
y =e(sx2T+1)'(e(5 ¥+ (10x + 3)
y'=(10x+3)
8— F(X)=X+/X
1 1
y'= (A+———)
24 X ++/X 2%
2
0- 1(x)=(X=2):
Xx—-1
, 1 xP—4 51 (x=1).[2x]-(x?=4)[1
yod (XA ((=D020- (¢ - A1)
2 x-1 (x-1)
, 1 x?P—4- x?-2x-4
y'==.( ) 2 >
2 x-1 (x=1)



Ex.

Very important definition
Let f(x) ; g(x) be two real valued functions over the open interval ( a, b) and let ¢ be a constant
then

if _y=1Ff(X);Xx>X+AX..y—> y+Ay
s F(x) > f(X+AX)
Ay (Y+Ay)-y _ f(X+AX) - F(X)
TAX (X+AX)—X AX
asAx —» 0
Ay . F(X+AX)- f(X)
“ax - hm Ax
note

C Ay LAY,
%ﬂ’m{z: 'Ai3=y
1-y=f(x)=x?
prove

y'=2x

r - F(X+AX)- f(x)
v=lm AX

re (X7 + 2XAX + (AX)?) — X?
v=lm AX

v =i 2XAX + (AX)?
C PRI A

Coorye (2X+ AX)(AX)
SYElmTT
S Y =lim (2x + Ax)

Ax—0

wAx=0
sy =2x
Db = gl Jualds -y
Qe Sl B culil) G Juala = D) 8 clll Gyl Juala Jalis oY
Gl Jualis = ol gl £ gana = il ok gl £ gana JuliE oY
AN Sl B Ly g pae AU + AN Sl B Ly e S oY) DA = 0uilla Gl Juala s -t

. |
ifd—y= f(x)—«/;prove—y = oix
C o T (x+AX)=F(X) .. (Wx+AX=/X)
a IA'rIo] AX oY s IA”IJ AX
o (VX + AX = X)X+ AX +/%)
Y _IAIxr—I)] AX(V X + AX ++/x)
. X+ AX — X L 1 .
i =IAIX[)r0] AX(VX+AX +/x) Y =(\/x+Ax+\/;) T Ax=0
1 1

Y = a0 a0 2vx



1-y'(u(x)") = n(U(X))”‘1 y'u(x)
2-y'( U(X))— W) -y'u(x)
0

3—y'(e"™) = e“‘x).y u(x)
4—y'(@")=a"™Ina.y'u(x)

5 y'(INU(X)) = ——.y'u(x)
u(x)
1-y'(c)=0
2 y'(cf (X)) = oy’ (%)
3—yf(x)+ F(g)] = yF ()£ y'F(0)
4—yTE(x). F(@)] = F(X).yF(9)+ F(9).y'F (X)
00y T00.yF(0)= F(9).y'T ()
f(0) (£(9))?

Al & o Ao Lagudia (plial) Juali b Jaial) — M‘d«bmqﬁewl)c‘)ﬁéu=(?&A"M)MHM@UMW -0
;MSAY\@\A;MLA@msm%\;&mg&g‘;u@)hﬂ\ouocﬂj

prove —di(ezx) =2¢e*
X
j_y=A|m(]) f(x+AAx)— f(x)
X  Ax> X

d_y_ Ilm(eZ(x+Ax)) .I:(EZX)
dx  Ax-0 AX
d_y _ Ilm (eZX)(eZAX 1)
dx  Ax—o0 AX

x 5 (AX)°  , (Ax)’

e2y(14 22X +.)-1
oy, @02 +2 o t)=D
dx  Ax—o0 AX
3
dy () (1 + 2AX + 2(Ax)? +2(A3)|()+ —-1)
—=lim
ax Ax—0 AX
3
&y (€2 )(2AX + 2(AX)? + 2(2’:) +.)
—=lim
dx  Ax—0 AX
dy (e%).2Ax(1+ (AX) + 2(A3>'()2 +..)
—=lim
dx  Ax—0 AX
dy . 2% 2(Ax)2
™ _Alxl_r)rg)(e ).2AX(1+ (AX) + 3 +..)
SAX 500 2L =2(e)(1+0+0+0+..)

1-y'(c)=0
2—-y'(x)=1
3—y'(x")=nx""
1
4-—y'(x)=—=
y'(Vx) oI
5-y'(e”)=¢e"
6—-y'(a*)=a*Ina
7—y’(|nx)=l
X

Gisb 8 Uy Gilead) JUA Ja ¢Sy



prove —i(ezx) =2e*
dx

Y _ 2 ine> 2
dx

wlne=1
dy e?*.(1)**.2=2e*
dx

findi(xz)(x2 -3)
dx

W _ (x?)[2x]+ (x* —3)[2x]
dx

dy (2x°®)+(2x® —-6x)

dx

dy 3 _

&_(4x 6X)

d

. 1 -
find— (——=—) - (/2x? + 3) 2
dx "\2x2+3

1
d =1
d—y=(\/2x2+3) 2" [4x] =
X
Crostall Ol AN o2 Lt 5 jdbia b A sa gy 81 il (B e S Cung B e B Ly 33.5Y )53 (A 1 Liadall gl
Aslaall ¢ sk 352 5 — Lagliad (Sl g laa (392 94
ik B3 ke Al Sl Juali o) Jglad Al ¢ jlal) Jualdi ax gi g J) g8l piiall (e JS diad Al die

d d 2
—(y*x*4+2yx)=—(2)
dx dx " x findd—yif—x3+y3 =6xy*
2 2 3o, dy dy __2 dx
Yo [3x ]+ X [2(=)]+ 2(Y)[1](X)[1.—=]=—; an o, 0y 2.3 3 dy 4
dx dx™ X x33y (d—)+3x y® =6x4y (d—)+6y
X X

dy 3 -2 2 2
—(X°2y+2X)=—-Yy°[3x7]
dx X xg’fsyz(ﬂ)—6x4y3(d—y)=3x2y3+6y4
_92 e dx dx

ﬂ_ixz —3y°3X

— (d—y)(x33y2—6x4y3)=3x2y3+6y4
dx  (x®2y+2x) dx

(d_y) _ 3x%y’+6y’
dx”  (x*3y?-6x4y?)

y=x" b o8 diad N llsadd s oSa¥ Iny =X In X
e = Ll (e Al g Al A s ciliiial) e g 23 ) Akl (S
Chain Role
Consider y =f(x) ; x=g(t) find dy/dt
If Y has an indirect relation with t via (through) x then dy/dt = dy/dx*dx/dt
1% Note: we can get this result by multiply (dx/dx)

117 x could be more than one factor
17 we use the chain role to find the effect of each factor on the dependent
variable

Al 3 1
Lde wgidildp Al pileg ga Laddal) (8 ydle Ao 33 61 LS @ ¢ (u (e (e Byl e ABe AlUa Cails 1)
B Lraa pa d dlly (g el (g gl £ Apaailly g S 19809 £ A il g u oY) itiall (o Bdile g



L ptal) e 0 jiay Sl ((Jule ) itia JS il A8 jaa i Ledie Al Bac B andiidi g p  Apudlly o Jualds

117 Ex.Ify=7x + 10 ; x = 3t -6 find dy/dt
Ul B i) daily (ayilly ¥y T
1. by substitution y = 7(3t-6) + 10
y= 21t-42+10=21t-32
yr=21
2. by chain role dy/dt = dt/dx * dx/dt
EAWRIAI X JRESARPIIEEL S (|
dy/dt = (7).(3) =21
Ex.
2
ifoy=X "+l o5 fing®
x® -1 dt
d d dx
2=

((jjy ((x —1)[10x]— (5x* +1)[3x? ]) (5¢%)
(x*-1)°
then....substitute

15t 5t 5t2 5t2
dy _ ((5e —1)(50e )15 (25e2 +1)(15e ))X(SGSt)
dt (5e™ -1)
117 Ex. If y = 5x2+1/x3-1 x = ebt find dy/dt
117 Increasing and decreasing function

(A 3 el ) DAl adli g Al 5

The function y = f(X) which is defined on [a,b] is said to be:
- Ll QU (@ o)) Aa gidal) 3580 LB A3 mal) A1)
117 Increasing if wherever a < x1sx2<b ( dy/dx >0 plus+)
ARiEal g8ty o ALY (g gladd gf Cha iaal Led ALl AdaBS (g g Lgd AL B3 (o) (5 gl i (pa sheal | AdaBEN S 1Y) Agyl 33
(Sl (o St AN o3a Sl ) L AV
1% decreasing if wherever a 2 x12x22b ( dy/dx <Ominus-)
Aaidal) ¢ e8ig o Al (g gleas gl (e ) gt Al Adaki () g Lgd Al A o) (s gleas gl (pa ) T ATRREY il 1Y) Apailss (T

EX.
if—y=5x2+1;x= . find Y
3—1 dt
—= ( ) (—)
(;i, ((x —1)[10x] - (5x* +1)[3x> ]) % (5e%)
(x* -1)?

then....substitute

dy ((5e15‘ —1)(50e%) — (25e°° + 1)(15¢°

) st
d ( 15t 1) )X (5e )

(Skal) s el A 038 Jualdsi ) Lgd s
the critical points
Let f (x) be areal valued function defined on the interval [ a, b ] and let X, is an
element ; Xo€ (a, b ) then x, called a critical point of f(x) if dy/dx =0 or dy/dx

does not exist and
35354 b gl huall s gy AR oda wis ANfAN JualdS ) oSy Ladic Al A ja AdaES pu Aail) o QU 1 Ao jad) A




117 if (dy/dx =0) then it is a quiet point ( could be a critical or inflection
point)
oda g (AN oS ) S ABaald B oS ANl (B e (g glead (AN il ) ANall oY) dlidal) cilS 1) ) Aiadla pa
(DRI A 45 Lal g (5 i gl palie Al (o8 Lal ) Adakil)
h Maximum ;Minimum And Inflection Points ( First Method)

117 watch this diagram for the function y = f(x) and notice
(99 &y okt ) CEN) Ly 5 ually il el [T
- BaY g Al Al Jed Bay 117

h points a;b;c;d;e;f is a quiet point (dy/dx=0)critical or inflection points
M) Jalds i cillgs Jalaal) oda oS5 B a5 ghew AN Jualdl Lgud Aall o< B85 @3 b Cd e f R N
Iy if after a quiet point dy/dx >0 and before it dy/dx <0 thenitis a
minimum point (a,c,f)
o3 S (b ) Jhal) ¢ jial Lgld Lglaliig ((uaga ) sdall (e ) Ld Alma 0 g8 Aali aay AN Jualdss sy [T
(a,c,f) siiaiig iy
Ny if after a quiet point dy/dx <0 and before it dy/dx >0 then itis a
maximum point (b, e)
Aail) o2 cuilS (i ga ) sheall o uS) Ll Lgliali (b ) deall cra (81 Ll Adima ¢y g8 Al ey AN Jalis 1y [T
(b,e) ke duy
Ny if after a quiet point or before it dy/dx is going to the same trend then it
is an inflection point (d)
W iy G DA A ALl o3 S ((callan gf o ga ) la¥) (pud B oy gSandl Adai U8 g sy A0 a2l s 0y T

()8 A haia w5 gl s
<
I T T T \ T

Ex. (Find critical points and determine there nature by the first derivative)
Let y = f(x) = x*+3x2-9x-10 for what values of x is this function increasing and
decreasing

f(x)

Taalln gf dgay) 33 AdAN) (683 AR DAl 0 o) e ;e

Baaky ) sha s gbed Alal) ANl Qi Jaad AN paidal) ad daad 1 UG ¢ jlually Aaiil) (g gl Ll ¢ Al Jalds aaad 1 W) 1 Jad)

AN 3 laal Jgan JaSi 1 gl ¢ e had e A 3 il @l j an g bl ¢ (oikal) s gl dalial) Al Jualds Jaad 3N Jal gadl

S Lalbes A0l Judald (LS 13 g Aoyl 33 Ad)Al) CailS doa ga ATNAl) Judalds 3 L0 cuilS 13 AdfAl) af daia) ¢y oS0 AdMAl) Jualds B L&) caun g

. Aabli Al
dy/dx = 3X+6X+H9 ....uuieeeeerennnn. (1)
0= 3XPHBX9 ceeeereereeeeeerieeeeeeane (2)
R G2 ) I
0= (X+3) (X-1) coeus vrrirrrrierreeane
(x+3)=00r (X-1) =0 ceerrerririnrenns
X=-30r X=1 .o e (3)

AA
vy

4 o

6 > 4 3 2 I 0 I 2 3 4 5 ©

17 from this diagram we note that the function has 3 periods .... (4)



117 X<-3 ;X>1 and -3<x <1 and the value of dy/dx is explained in the
next table
LN 5 ¥— o S8 alll sic AN g e uS) el ad die oY) AdIAL < 8 ¥ g 4d) BadS dae Y el e A auy e T
B iy Juala o B ke AIal) Judaldls 3 L0 (65 G AN Sl 8 i) g7 \ikiend A€ M) Jgand) 7y g (el (o B AY)
DA Jgaall il ga sp Las Jgaalls da ol BlAI Jiad (e Las X-1 laal) 5 LA & X+3 aal)

Dy/dx sign__| F(x) status ||

X <-3 If x<-3 then x+3 sign is -| If x<-3 then x-1 sign is - (-)(-)=+ Increasing v
X =-3 0 If x=-3 then x-1 sign is - 0 Critical point A
-3<Xx< If.—3 <x<1 then x+3 If —=3<x<1 then x-1 sign is H)(-)=- Decreasing —
1 sign is + -

X=1 If x=1 then x+3 signis- {0 0 Critical point A
X>1 If x>1 then x+3 sign is +| If x >1 then x-1 sign is + (H)(+)=+ Increasing v

A day g B Al Judaldti ) L) A8 ey DB i 5 e i adie Aglgs Adabi () gSud) Aali LS 1Y) Le yaa oSy A3 [T
Adiil) g alic Algs Adall () o<ib Callas AdJal) Juali L dny g g Ad1AN) Judaldi Lgdd X=-3 A} (685 gabuad) Jpand) &b 0 g<idd)
LS O Yauh B pdiaa Jgaad) (8 Lebilad (iay g (g e g A () 9S8 G ga A1) Judaldli W ny g s A Juali g1 X =1
A e s e gl ol palie dlgd LgRS (e A ja Al gl
M Maximum ;Minimum And Inflection Points ( Second Method)
117 A function f(x) on the interval (a,b) such that x, € (a, b ) has :-
117 1- local maximum point if (a- dy/dx(xo) = 0 , b- dy?/dx(x,) <0 )
117 2- local minimum point if (a- dy/dx(x,) = 0, b- dy?/dx(x,) >0)
M 3- Inflection point ( could be) if (a- dy/dx(x,) = 0, b- dy?/dx(x,) =0 or does
not exist )

(Al A%y ) ) COEN) Jalkis 5 hually paliad cibledd) T
W (e T) A gitall 5l 8 48 aal) DAY |1f)

v a8 ARl (pudl e Lgd AUl ARl — ¢ v = Basaal) AT sie A g¥) AR LS 13 ) ) 13 palie Algs A - 117
(
Cro aS) Adadil) i die Lt A0 ABELY — @ ¢ v = Badaal) Akl die g1 ASEAl S 1Y) 4T ) 1)) (5 jhea dulgs Adadi Y 117
( .
o g ¢ = Akl Ll wie Lt AN ARl — G ¢ v = Badaad) Akl wie | g¥) ARD) il 1Y) 4 ) 1) ) Adads v 117
(325250
117 Ex. Find critical points and determine there nature by the second
derivative
Y=x*-8x2

il cilaa A 4l oo (g gai 7 ey ¢ Alal A AELEA a5 VG ¢ jhia (5 gl YT ARA) Jaad ) il o aaad s Wil ¢ oY1 il aa i Yl z sl
Alall 3 G el Ll 4y (i sei lusald o lge si daya L A Lie ¢S5 Al puaiall ad oo Laela ¢ A0 Aiiial) o Sl A0EH AEE A jhea s sl IV
(¢..... 13 ) Aday)
dy/dx = 4X3-16X ccevveeerrerrnnnnnnnnee. (1)
dy/dx = 4x(x?-4)
dy/dx = 4x(x-2)(x+2)
0 = 4x(x-2)(x+2)

X=00rX=-20rX = -2 icvirirnnrnrns (2)
dy?/dX = 12X%16 wuueeeeeeeeeeeeeeeeee, (3)
dy?/dx (0) =12 (0)*-16 =-16 so dy?/dx (0 ) is maximum point .... ( 4-1)

dy?/dx (-2) =12 (-2)?-16 = 32 so dy?/dx (0 ) is minimum point.... ( 4-2)
dy?/dx (+2) =12 (2)*-16 =32 so dy?dx (0 ) is minimum point.... ( 4-3)
Y=x*-8x?
Y(0)=0-0=0
Y(-2)=(-2)"-8(-2)*=-16
Y(2)=(2)*-8(2)*=-16

99094 jad) Jalail) ahy L) DAl A piial) ad o (age ) 1Al aga Jl g

5AY) 5 yalaall
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3000 —+
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2000 —+

1500 -

1000

500

0 ‘ \
1 2 3

-500

-1000

-1500 -

Sl

(st clalual) dagl B Jalsill ale dpen) aa g ANl ((Apalad) ) 4l g¥) Jagdll Jlis) 8 Y aa Jualiill dpusal) dlaall g2
alaiaiall Jia) clabuwall gf lalitl) ey ateal)

Clang A dalis Joh g pa Aaluca aladiuly claa g 8 L kb 5 S prdacee Sl Guen) dllal) daddiind ua s (e A JalS) adiu)
Cadsadd ) G any daddtiad g

Al Jalss dlag) Al aaida g5 Jlia

Lgana )y 3X7 Al Jalss 2a )

ol Jaad US Gua Jualdil) (e ) waall () o andiig oul) Ao dal g 33 ¢l Uslela JS A0l oda Jia Aoy 4213 JalSi Slagy
i cipdal o% () g Al G g skaig Adalaa gh gl

Jall

X3+C

Alal) oda Jiay cilaial) o3 G (o) 3 ) o
F(0)=0 $Jia Ayl A3NAll Ja gy gf Ja p an g 131 W) Ad L) AD)al) Jiad ciadial) IS
Aa g g il ¢ 9% Alad) oda B

Jalsill any Aba¥) DY (¢ 685 5F (X)= X3

Let — K = Constant
[Kdx = Kx +¢

J x

r

B X
ldx = —+¢
r

Ildx=lnx+c

X

[eXdx =e* +¢

X

Iaxdx=a—+c

Ina

JKf (x)dx = K [ K(x)dx
JLf ()£ g(x)Jdx = | f(x)dx £ [ g(x)dx

(Jalsill Jagouadt & aniing ) Adlal) Jalss L8 culil) = clh b A Jalss -
Ol Jalsil (5 uad) £ ganall = GlIA (5 paad) aad) JalSS - ¥



Al 4 ) B cll) = cnll) Jalss oY
1 AUIS Aol g Jalsil) cildas gl (5 AJ 30) g8 aa gl -8

f (X)n+1r
+1

+C

JLf )" £/(x)]dx =

I[m f'(x)]dx = In f(x)+c¢

Jle™™. f'(x)]dx =e" ™ +¢

X  dx..Let..5x’+3=u

5x% +
Iidx...=i 10—de...=if MW gy = Linusc...= Sinsx+c...
u 10 wu 0
AL
Integrate — Find
1 o2t -
I[%+6x2]dx=3f[—2+2x2]dx=3(X + 25 SPYCI
X X 1- X
2
J 2xdxThat Pr ossesThrou gh(2,7) = 2%+ c=x"+4cC
wx=2f(X)=7..2°4¢c=7c=3 f(X)=x*+3
I $ el oy Lgtiadad ) Adlual) Gea) 32t Aslaall s Lgie pu S g e SLET ) (e B S Cilai
uhu.hawwsmua
Sl dpailly ddaal) B i3l o 3 le Ayl
)LA&GMUJM‘\.GJM!MM\HISJM&JS\& Y
SAa) AL dalsil) oy
S dblwallgt My v el de sl Jayin) Jal) -t
ds

v=—=32t.-.jds=j32tdt.-.s=16t2+c
dt

atOtimeWasO0d .. 0 =16(0)* + ¢ .. s = 16(t)* After 5Seconds _s = 16(5) = 400 feet

A Atial
find
us a1
33 3
1- I3x3dx 3Ix3dx 3 +c=9x +C
14/3 14
1(1+2x)® (1+2x)°
2— 1A+ 2x)°dx==|[(1+2x)°](2)dx == +Cc= +C
[a+2xy j[( VIR)dx =2 -
12 9 20
12 12 230 o 2\ 9
zo 1 1(L+1t2)° 0 (L+12)°
—_— 2y9 = — 2y9 e —— =9y
3 j(1+t) tdt 2j[(1+t) (200t = 2 +e=95— S+
9

Gy g Jalsil] Jaguald 3 g Lglialii 8 459 puaa 410 ) JalSS Lgd Jas ) 30 AdIal) Jygadi Ulgla ¥ aB; JUl) ¢ ¥ aB ) JUal) 8 40) BaY
DA JSAll A 5 alieadia) AN Saclal) A4S

f (X)n+1r
+1

+C

JLEOO™ F/()Jdx =



Jalsil) ) 53)
(o ) sdlaall Jalsil) -
o pdll Jalsill oY
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