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cal2:

*Indeterminate Forms and L'Hopital’s Rule
* Improper Integrals

* Infinite Sequences and Series

* Functions of Several Variables

* Partial Derivatives

* Multiple Integrals

Complex number.
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Calculus 2

Lecture 1

Review
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Review-Derivative

P— LI
DEFINITION The derivative of the function f(x) with respect to the variable x o ‘

is the function " whose value at x is

oo Jx+h) = f(x)
;)= AE[I} h ’

provided the limit exists.

Alternative Formula for the Derivative

f(2) — f(x)

f'0) = lim=7 =%
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Review-Derivative

WD\ s pladl Jao HU ¥, 2e QIR x b f (x) AW co\S 1) @
: 58 p\Laad) 2D Wo\es Lol . £(x,) 9B Ao M,(x,,y,) AL 2ie y =f (x)
Y= () @) —x)

L DM (5y.r,) Bogheo ARB o T § M Ao palline Do\ ) @
y-y,=m(x —x,)
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A3aa=d) AdIa GHlELEY) ac |8 SlEaY) Jlae
h‘l‘g ()‘71+g)ir:_}";"'-|-gir f:Lﬂ!z
hg (h-g)f=h'-g+h-g' I:-Ilmfz
k-g |(k-g)=k-g I=1,
h ' "o — o
— [EJ =h g Eh g !g(f,{l!z)i{x:g(x]ZD}
§ g g

(sinx ) =cosx

(cotx ) =—csc’x

(cosx ) =—sinx

(secx ) =secx tanx

(tanx ) = =sec’ x

cos’ x

(cscx ) =—csex cotx
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Review-Derivative —The Chain Rule

ssina Jlae JS e 4863 A A 5 ] zike o e s g Al cals 13 1Aacld
I Jad) e 8wl (hog)(x)=h(g(x)) hog i 3 g (1)

(hog )' (x )= /7'(g (x ))g'(x ) o \gilindl sacls
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Review-Derivative

Aakal al AEniall 4l
f(x)=sin(g(x)) | /'(x)=g'(x)-cos(g(x))
f(x)=cos(g(x)) |/f'(x)=—g'(x)sin(g(x))
f(x)=g'(x)- (1+tan’(g(x)))

1JSal e f A culSy T CR ke Jlae e s € 1) S 1Y
o el e 4@ f(x)=(g(x)) reQ

fla)=r(g)) g'(x) f(x)=tan(g(x)) __ gk
cos’(g(x))
f(x)=-g'(x)-(1+cot’ (g (x)))
f (x)=cot(g(x)) _ —g'(x)
sin” (g (x))
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Review-Derivative

Sl e [ cilSy TSR e Jlae e s g () 2 culk 1)

gix)

fx)=g'(x)e"=g'(x)f (x) :leinta Lo f (x)=e

i e f A cnlSy T CR msiie Jlae e Aglwsi g (x) Al el 1
g(x)>0 ap ool Jadl b ssine dlae S e d8malf &) . f(x)=In(g(x))

g'(x)
g(x)

fr{-r}: :Lg-.i-l--uﬁﬂh_j
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Exersice Y ) sl e JSD Bl 0
_ 1 1 T _ 3sinx —cosx _
f(x)_x 1n(1+x] ! '0!4{0[ )= 2+ cosx D"r_R
fx)=In’G"=1) L= s f@)=(x -De' D =R
f(x)=(nx)" =Inx 1 =_'D,+oo[
f(x)=Ine* +1) I=R f(x)= :+1 J-1.+ o]
f{x)zln(x +\T+x7 ) =R
. T
.f\(I)ZIH(x+\JxE—1) f::l,-l—m[ S (x)=sinx +2 }U’E[
1+ x _ f(.r)=«p‘]+-\f'x_ ]0,-:::}[
f(x)=In I=]-1+] . .
{ l—x] | fx) = =
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Exersice Y a8l e JSY (B s
=10, x)=(x"+/x =2 e
] [c:“' f(x)= ( + 1 ) f(x)=€i[x 5x +2) I= R
A =]_DO’1[ e f(x):( 2 1)4
X - X =€c:}5 2—x J = —DD,E
[ (x)=3cos(2x )+2 :x eR S (x) ] [
f(x)=+[3cos’x +4 x eR f(i’f) e’ I =R
f(x)=sin(V2+x?) x eR f(x)=e > [ =]-,0]
— . —2x —
f(x)=tan(3x) :x E}o,g[ f(x)=x"-e [=R

f(x)=sin(2x2+x—4) - x eR
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Review-Integer

saaal) e Jalsil
oot 1 e L ALY Dl degana (i [ R Ul o Byains Al £ culS 13)

If (.\- )dx :F(.x- )+c tjeys o /1 Alall daaall e JalSll u‘“ﬁj F(.‘)+c J

(g 5e2a) SUM LS (e Ciga Jol § cpall Lelaly Jalsll 3,03) J’ o

ARCR T
JelSall jaia  x
falilald F

JalSall Culi e AS S ¢
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j'u-a:x =

jm wdxX =X +cC

jx" dx = _x"ge
n+1
Jcm[m: +b)-dx =l$in(ﬂx +b ) +c
[
jsin(m‘ +b ) -dx =—lcns{ax +b)+e
a
jse:z{kx)-ix =kitan(k x )+c
jcscz [h:}.-:.ir =—klcm[kx)+r;

je“ -dx =lfe“ +c

fl_ﬂ:{ln{x}+c :x}ﬂ} 20

x In(—x )+c : x <0

S5 o) S

jldx =ln|x|+r: x 20
x

t.ri.'.‘s‘;'éuﬂ
i om =0
n=-—1

<l g =0

<l g =0

1 egk)
el k=0 T g(x)

ewld k=0 12 g’(I)eg{.-r‘.ldx =E._,.;.:{.-.'1 +o
s k=0

cwld £ =0

g(x)=0
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c;ﬂau' q“:" A\ &0 q(x) T.,‘f!"-l"“l]l ol g cl= 12 l p{ :I VT }-.»15311 CF’ p\e A=y

0y ;50 ey
q(r}:(:{' —{]'I)(_I —i.']'::} ......... {I _Eﬂ]
plx) A, n A4, P A4, (*) :}imlh/.@'l@-‘;-bc}iﬂt
glx) x-a x-a r 4,

o <ol s ® (r—a) Nakadb () olglauadl C;,JJ}:J o A lusd mmE
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f(x)=—2 +7 D =]1,+o0] d‘-*.m]‘u-‘f—jf(.x)dx el
x“+x —2 —
—x +7 A B _
- s oEiay B oo A4 ) .
(x +2)(x =1 X+2+x—1 (*) O 54 Qe dag Ay
—x +7 —x + 7/ _:_Jr17=A +BS‘5—+12) s X 2 el (%) Akl sk i A )
xP+x -2 (x +2)(x -1) ATy e s x g

21

—X +?:A(x—l)+B
x +2 x +2
.Bzﬂzz amid | ) s X Jaag
2+1
—x +7 -3 2

= +
(x+2)x-1) x+2 x-—1

Poh G ) (Sany
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e D= : 2>0 —1>0 =¥ r 3 2
o D =|l4oo] Jlaal) i X +2>0 jx—1>0 5y, jf (x )dx —jx +2aﬂ1 +JI _lciu.-;
(x =1)
jf (x )dx ==3In(x +2)+2In(x —=1)+c =In —+c
(x +2)
Exersice
j.xj+3fix
x =1
3
f(x)—izi? :JalKl) aa
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: 33830 Jo SN oy 5
la,p] e f (x)] alial 4l F(x) oSy [a,b]dea)l Jle $icine A £ oS
b

If (X)dx =|:F(x):|Z=F(b)—F(a) : a8lally j‘f (x )dx Cyad Mdie

a
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Integration by Parts Formula

/ wx)v'(x) de = ulx)vix) — f vix)u' (x) dx

(1)

Integration by Parts Formula for Definite Integrals

b b b
f wx)v'(x) dx = ulx) u(x}] — f v(x)u'(x) dx

i i il

(3)
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Exersice
- 2
— dx :x E]1,+ou[
“x =1
3x +6 dx ;x € |0, =3

I = |sin’ xdx

Jx?+5x +6 :

|
[, = IIE‘ “ex
’ 1, =j'(sinx +I'D]fh:

= [T e .
|

T

[ r
] = J- —-f::ﬂsx —Cos X dx
X

a4
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Thank you for your attention
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