YU tanc-l
e.S. (NOT area . but sisned area. ) N
( | \§
§°1-ld't-['%\--x]°= '% \\\\
yl 3 7
3 2 /
ylx-ldx-[-%—ij(= 2
Jix-l e - ['%—X]i=% - & (Cancellation )
e.j. Jilx—lldx
- | 1 x= |
Recall : We can vewrtte lc—t] = { ')e
-(=-0 'f x <=
I
[T (TR
1
=j‘_1-(x-l)d-x_ + ﬁi—-(d‘x
Ex:.;. %-\-1 =%
€.3.(Fw~damey\'(:al Theorem of Caleulus )
Find & _
7 cost < cost < cost
a)Feo=S°e dt lo)Feo=S°e dt c)Feo=Le ot
&) g£-€"" (Directly Fom Furdamental Theorem of Calcubs , f=€%)
z R
L) §§_=d%e°ec°s dt S (Chain vule)
) ec“{-).x.
=’>.xec°s’a

T ost ™ cost
o E-L &Ll

CosS X
= dxe - Cos X



Skehc]a_oj';khg_?mﬁe_amam_‘nﬁem o Caleulus
)

L
Cla'« : = i M = '?(x) il.e Flbd =0
ax-»o ax J J
(al\ _
4- :f(t) Fatad - Feo
e "\\ / ./ /
/]
| - Brea of
J
%o P XY >t K C %AAX
?

. o) -
lim
AX>o ax

= |'|M () ax
AxX~»o

lim f(c)
aX-»o

lim e (As ax tends o o, c tends o x )

Cox

=P (@ conttinuntty £ £)
Je g g T I




S - - SO L S i
eﬁ. Flr\cl v\lm{.\o V@+V@+vv?+ + llm f_'-

e o imt v

Note: As n—soo, it is an iwfwte Sum , iLe. Summing infn‘r&e(ta_ many tevms .
A\je.\orn‘uc vule does NST wovk 22

L\)Q CCLV\V\O'E Sa\az Il’:\mﬁgvliv:‘&%: '---v!i_:l\“%::O

. 2, 2>, 2 "
—_——— e e = O
n[.','& et et

N0 12

[im i_s lim ﬁLL

n>00 =1 W NS00 =1 N N

b
Recall : hw‘ ﬁ-f(x—.)Ax . lim i\'.:fa.+(la-a)-'it-)--bﬁﬁ = L-fbbdx

lm, BF6RE 9
T In this cose, %:f(x):x’
aQ=0, b=t .
=D e

7
3

(Y
sH
M
st

N

FRovj\'\l«a, l'"‘w pid -f(x) ax
3
Ssz o

eﬂ. Find lim T'L(el/"+e%+e%+---+e%) =lim Lﬁex‘

Nn->0c0 N> N izt

IIM J—Z’.ey = |iw| iex‘ L
n—soo N ial n->o0 i=t
! X
=Le dx
t
e,
1
= e e



'befiv(rte (vrtesml Usinj Scbsrbution

ulb)
fifwﬂ).w@a - J‘M j’udu

eq [ Sxeernae le'tdu.=£+|
o X Similar to Indefinite ttranation
- Sj, &) xche e = xax ? 3
. when x=0 , =1 }Neuol
6(, §u L-du A=l . = Don't -:forje(:,?
Coution !
I aan
eyl
=6
Remark:
Some may wrike.
Still o and |
Sf, Ex &l O = S:, 42y O dGde) (as  dEden =2xdx )
- [aeenn],
- b

(Just the same resute 2)

e.ﬁ. j‘: ;[v‘;d’i Le‘t us=ln=

. du==x|_—d=<.
I
=I.Hd‘* when x=e , W=l
A
=EIV\V\]| 1=e’- A=

o
= Iv\:.-lp/f'

= ln2
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: even rf f(—x)rf(x) —fov' al xeR

2.3. =+, cos % , Il

. 4=
Fm]:erﬁa : the 8va<|>‘f\ s samme-lvxc
alonj Y- axis .

> &

ocd lf f(-x =-']e(x) -fw' al xR

3
eg. X, Sinx R

Fmrerta : the 8‘mcl>l'\ s S%mme'l'v‘(c / T

adbout -the ovigin

. Fe,rloclic |f there exists T >0 such Haat f(th(vuT) —for al xR

If T>o is the least 'Pos'r(:ive veal number with the above 'Pvu'Ferha , T is called the ‘Fer‘aod.

e.S. Sin x , cos ., tanx
Fvorew(-_a . the gmcFl'\ is r‘e‘Pead:iv\ﬂ
aﬁain and aﬁaiv\

A
(é‘:SIV\"X.

4
ANVANES
peried of Sin x,Cosx =23 ) \/ﬂ U‘“‘

Feﬁod Of toanx =




SMFFQSE f it _an even f\mc{:ion and a>o , Prove that j:fwdx =2§:f(-x.)clx .

._[if(’x)dx . &:j’wdx + j\: j’mdx

>
J:f(wdx
\[Zfeodx Let e
o dy = -dx
=j;‘ f(a)d\a ‘a
f(-a) 3:&6’( n When x:=o, (a=o
=\(‘° f(ﬂ)dn x=-Q, a=0.

a
= j‘o f(wclx (Clumm% variable)

e.ﬂ. J:_ lxl chx = DJ.: xldx =2 oxc(x = 1[%?—]: = (6

(~§
S\AFFose f s an odd -fwc&iov\ and aso , Prove that J:af("od"‘ = 0.

\[medx - \[:-feod-x + X:f@odx /fé ,a=)?m
(> j
‘j:fmdx = ‘l’a >%
™ same area bt
_[aj’eodx Let y=-x with different. sign
o dy = -

=L~ j’c—«a)dca d

f(—a)z-f(a)ﬁ When x:=o, Y= o
=j\° -f(ﬂ)dﬂ x:-a, y=a

= 'jj f(-:odx (dem% varicble)

-
J’ Sinx .. S\ | .

Q. = . al .

23 € dx =0 e is an odd fmc(:on




So\ﬂ»se f B a ‘Feﬁoelic -fw«cbiov\ wrth Peﬁod T>0 and aeR,

a+T

Prove +that J‘q ‘f(’z)&x =_r:‘f(x)dx

ffrfmdx =f:-fwdx +f:-feodx +_r:+-ff<z)d'z

"

‘J‘ :fwdx f:fu>dx

f‘. Tf(%) ax Let a =x-T
= J‘: :f(laﬂ‘) dca dﬂ =ch
f(ta-ﬂ') =-f((z)) L i J: f(‘a)d‘a When =T, Y=o

xX=a+71, g=0~

a
= j‘o f(ﬁo dx (duwwv% variable )

e.ﬂ. (Similav- exath[e)
Prove 4hat o feods - [ facod

j‘:'f(a-x)dx [et 3:0-1

=I:_ f%’d%l dc6=-dx
When x=0.u:=a

- 1. fepdy g

A=, aco

a,
= j; f('x) ahx (dwmv% variable )

4

%




’:D.%J it lﬁ’ & Usi [yt 6 | T

{ u.gl_t_d-x = [uv]: - E:Vd—l‘: e

23 jie'xln-x_dx=j:e ln = d(%)

Ié =F6Q
p 8 ¥

//_:-//\Il_/

/ I/ '

b b
nga._dr;ﬁhaded region = ‘(' ‘F(vodx-‘r ge0 ahe
d -7 -

|
|
:
a lo a lo




"
Xy

as s
[]
"

3 aQ
X =X

X x=)=0

x=0 or |

('.Rg\mavl: : No V\eed ‘EQ Sol\le (6)

oS
——
\

(&}

(@)
S‘EzF_lz_Nnig_ulam_Q_sxs | < //

I-%s Zu-l| Ga.n
-7
{ .
2 (o,0) )
_Q_S_._EMdJIAQ_QLeQ_b_Q\A\adgd b
0
Y = - - 2 n=heo =22+
J >
W
() | o)\
Arga=j_1 k(-x)-j?&) clx-;L aeo --J?(ﬂ dx \
Ex: : (orlk( /
Aﬂs H = D 4 (--§+l_l’\4) (l")
=%+ IV\A' /? >

A




Z
e i

a > &

Question : Fird -the area of +the  unbounded vegiov\ ?

ldea :
i 9,
~ ~
% 7 o
oot e il
(o3 N x a
N
J’a ':‘f(i)dx A Avrea of the unbounded regjion
l!’,‘m a Foodx uj? t edsks)
We dencte 1 log I:w‘f(x) dx
e.a.
deca%
) Slowes\‘ ’

“ —jPaS{'QS'\‘ "




N
N
(ON ™ S‘( —dx = lim [lax], = lim laN =+co Cie. limrt does NOT exst)
N>+ N=>+o0 N>+
N
@ dx = |i -1 = |i -L=
I\Z:\+ouj‘l = t\l—':\+eo|: o t\‘l—'»n+eal N
N
N | (
® lim § Lk sl [l o ln -t
f\l—y-:\+ooS‘( ex t\l—z\+oo ex ! r\lz\+oo en €

N
Observation : lim -fco =0 does NoT Sha:mw('.ee &z\+°° .Ya ‘fwdx exists .

A-»+00

o0
- 1
<3 Find '(0 GEIEx+YD) S
Note : (x+0G@x+2) is a 'Foltanomia.l of des\‘eg 2.

(

_I_ ¢ “ —_
[CTNETFON) decaas o= :fas(: ws =

N
= = +—2
Jll—n-ee fo GFNEx+Y) blllz\-}ggj' ‘1+l I+ e

= lim  [-lnlxedd +n [32e2 ] J:

+oo
= | 3N+2 | )
szxﬂo ln Nl lnl
= [h3- 02

+ oo
eg Find L, 2 dh
N
l\ll.l-'-;‘-(-ea j° xe-hdx
N
=l J xdete™)

-x N N ~xx.
= llv_;\ — [‘%KQ ]o ‘Xo ‘L:. dx

N+
=llm '—’(Q ] ['— -n]
N>+
ge +o O when N-+oo
A
) AN L™, L
Y =N we g



