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ReciTATION 6

Chaptm 5 lrﬁegaa&ion
5.5 The Tundamental Theorem of Calculus

5.6 Tre Method of Substitution
5.3 Areas of Plore Regions

5.5 “The Turdamental Treorem of (alculus

Teorem: The Tudamental Theorem of Calculus

Suppose that { is a continuous function on I and ae T
x

(i) Let the Hfunction F be defired on T b‘q Fx) = j fHdt. Tren T is differertialble on I,
(=8

and F'(x)= {(x). Thus, T is an anti- decivative of 4 on T
X

dx o

(i If &lx) is any orsh-derivative of {ixy on I, &' = fix) Ahen for any be X
b

[ {eodx = &) - Gla).

a

906

2 {fodi= £l3e). o

a

9(x)
d ( fardt = £(g00).g'60 = f(h) . Kiexy
dx h(x)

X

% _ el ()= S 1 if o414 and Flx)= g(({\d‘c. \( exisAs , find F'(4).

2 if 1<t {2 o
Soluhien :
Y Fx) con be defined ale as Tix) = ) arealA) =1 , 0&x<A
1 area (8) = 2 » 4 <x L2
H;-{H)
) to find T'(A)
I ‘ ‘ TR0 T | 2
% B ﬂm'-\"“ﬁ o yagt Xt L F') does oot exist.
£ =
3 t
o7 T T L A =0
) 'u(—M- x -1 wva” x4

¥ The Aundamental Treoren of calculus connst be O‘PP\'\ed Sine. { is not cominuous.

. -



2,. Tualuate 4he {o\lowmg lirate and  derivatwes .
Sin()

X
(od—d—2 &

dx* o

3
%

(B lim A g JA%4 dt

b y
X =50 Sinx

(¢) lim (f\ +_“_+...+£_\

2 g1 2
_—_ nA N 4 an

(d\ \\m KJ.—.;..TL-—...... .LA_)
— N+ n+2 An

Soluhion s
o) 4 [ 4 X [sih(-l\ m d [Qsinx bs e FTC ) Zsinlt) . by
— —re = S 4) = (g © <
dx dx dx ] ( § ot )
SinX
= @ , COSX
-
| e dt
(b) lim sinx [% -J'HPe]
X =0 X 3
1 JYia dt [e 2
d ) * x4 . (3x) —\jSh X +4 . osSx
Ld lim 9% s 2 lim - '
¥ =30 d x X =+ © L
dx
= =0
() | o -
C i (_ﬁ_+ 8 & - +—D——)-_ “M n - hm 'y ..—:-‘-——- A—
hoyne YO n4 4 an? 355 ?——}1 L - s 88 2‘:)4 4+e;)° n
1
Choose {x)= A, Aax=4d | Lo/} S 4 dx
4% n - 1ax’
(irﬂcgeob\e) o

lek  q00 = arckan®  ihen 3‘(;0 = ,L_l $o g(x\ is anti_derwatve of _A
44X

14x >
1

By de FTC g 13 . dx = g - g(0) = aRctant - arclon®
4+X

= &
4



(d) lim (——L—+—1—+-~~+—1—

Nn+4 N+
n— %

LC{ m;?)ﬂ.; as n - % ™M N

™m A,
lir z 2 — e = lim E %), AXi = { 1 dx
5 ™1
Moan =1 %*%ﬂ ? . ~r00 O%*"
Choose  {(x) = A > which is
4La+x
d
\'rﬂegkab\e , Ax = A, [o.4]
m
gix) = I~ (%a-x) then 9’(&\—_ A so  g(x) is an arnh -derivative o
Aox
3

the TTC

4.n) = linmC

N —-00

3n
E:j —Af— = hﬁ\

N\

n =%

1
S 4 dx = 9 — glo) = \n(%+4>m\n(é+o>:|nz}

X

£l

A %
o) 9 = xz
{ sinlerat - [ sinla?) dt
5! 2
o, Evoluate lirn 3 o
X0 -4
S e dt
oS
Solution
[Q _-hJPe] Apply Utopital Rule (onstant
. a
[ sinle)dt = | siol)de dAX ( g} Sin W )c\t\) _
“m - . 2 L\‘\'\ \\m x J_‘
\ - d e
X >0 g QR dx ¥ e dx( L*Q
(&
CoSX
by e 17C 0 - sin(x). 2% ki 2 sin(xh A
- lim e = W™ N o T
TR
X =0
o 1
= O

d*)

g sinlt’)dt)



9.6 The Method of Sulbstriution

Theorem,; Suppose that g is a diffcrentiable {unction on [aib] {hat caticfies glo) =A and q(6)=B.
Also cuppoce that  { i< (onfinuous on dhe Range of q. Then

b
S 4 ( 300) 9‘(x\dx

o

B
g Fludw
A

4-. tvaluatz 4he —fo(\owirg de{inite or. indefintte indeqrals.

R == s
Ax'+ 4x +3
—Solutfion:
S_Q)‘(Iti_ dx = j_g 4 (2%x+4) e o g o
ki ex 4+ 4%+ 3 4 4x3
U= 4x3+4x+3
du= 8Bx+4
—.J_S_Ldu..i.is_"__ﬂ ‘igid”&g 1 1dx
4 L 4 xa-mu—%»-iz 4 ) U 4 :SJ_+(x+:3L_3
2dx
;_Lg_t_duu__fs’_ls 1 dx ;igidu+§,‘@§ g N
41 4 4 14 xM/z\’“ 4 4 ‘+(‘_‘_€’2\
T vz
Lo X b4 oo db= A
2 202 %
:_’Lgidu.\, SLES 1 dt =_L\n\u\+3_§ arctont 4 C
4J) 4 4 a4 4 4
~ A In V4 axe 3l o 32 qorctan ( ’Lﬂi‘)+c
A 4 2
(b) A dx
S€*+é
Solution
( A dx = < dx = g A - - arckonU +C = C\RC’{,anLe*) +C
e+ L Ay @ peTe
u=c"
du:@ydx




(c) g 4t

Ja- 14
Soluton;:

u=14* o5 du=2tdt

2{ _ _i_ 1 d(k: i 4 . ___i_—- . =
?fs 'y zg - 2&3 - du x= 4 & dx=1 du
Ja-14 F-u \/—r‘_(:‘g—)-
_ g 1 _dx - 4 oresinx+¢ = A arcsin 4 4 ¢
J1-x2 2 2 3

|
oh Nl

aacs(n(—*—)+c

(d) ( cos % dx

Solution:
Cosx « Qoosx -4 = cosx= CoSMHA L oo Deodox) 1 2 (oS (ax)= (OS4x+A
2 2
[ cos™dx = g (CP_EBZi'J \2 dx = 4 g(aasi(.?xn .’2cos(2x)+4) dx
2 4
4 g [ (oS 4x , 4 ,,:zcosyxm} dx
4 2 2
= 4 {gx-\- Sindx 5"\2)(] + C
4 | 2 8

(e) g sin’x. sec’x dx

Solution:
3 2 _ A e T ’
( —-S—‘r—\-g—’f——dx = g _SnX  gaxdx - S A0 | Sinxdx U= CosX
0s°x e 5t CoS X du - _ sinxdx
. -3 -5 -3
:g(Cossx—Cosx)s'mxd\(; g(—u+u§éu
-4 -
(-4) (2 4ut 24
— 4 _ __,J.—D_- o C
4 cos'x oS x



(£) g cecx. tan'x dx

Soluhion:
d tanx- secx = 1 +-ton1x R d cecx = Secx.tanx
dx dx
3 5 2 4
S seCx.tanxdx = S secx . tanx . <secx.tanx Ax U=secx = du =tanx cecxdx

2 tarx = cec’x =1
2
g o (u-1) du - g « (u*-2udv) du
¥ S 3

I

L4 2
= u-2u +u 0w = &L-QLL_.,_(_—L_,.C
( ( Jdu= 4 o044
1 5 3
= SEx _ 2 Sec x4+ S€ECX 4 o
¥ i 3

(9) g cos 3x. sin Sx dx

Solution:
Sina.cosb = -%. {Sin(aﬂﬂ + sinla-b)]

' ‘ ' - e85 8 Cos 2
S(DSBX.S\Y\Sxdx = J?‘. g {Sm&x_,,g\n;)x dx - %{ Cgsé_x a ’lx] L

e 3 5
(h) f Sin (Inx) . Cos™(Inx) dx

% X
Solutioni
w=sin(lnx) = du=cos (lnx). A dx UMy= sin (\nd) = €in0 =0
% U(e)= Sin (Ine) = sinA
5 sind
( Sie (o) €08 (Inx)  CosUmx) dx = g =Y
. X
w o)
Sin X cind
3 5 b
- g (- du = (4 Wy \
4 6
0 o

4 o
) {(s&_gj)"_ (snn"] s = (sind) | (sint)
4 6 4 b



2

() S X dx
Jax-1
Solution;
J’("‘ = W % de —_du
xo Ut o 50 4 (Wraued)
2 4
1 ( S A 4 L(@yum). L du = 4 ([ 3B ad% 0" d
T2\ A = = u u+u u
4 J2x -1 - 4 Ju' B g ¥ +
- 32 1 5 3/ A/,
T TS N o BY [g (2xt s 4 (et 2 (2x-0) ] re
3 2 2 A 8 [ ° =
2 2 2

Y= £60

§=9%

I N (;\:-((\(‘

Area of e Region bounded. b\:, dhe qrap of y={()

and x-oxis over |anb]:

b
A - g | £ | dx

a

Tre area lying between Hhe graphs 4={63 and y=90)
ocer lab] -
b

A= g l -((x\-(j(x\\ dx

a

B, Skelch and {ind he arecs of 4re plare Reﬂims bounded bﬂ ihe Curves

(@) x-_gl and x;,:?:f_g_l

(b) tj:(xz-‘l)2 and y=1- x>

.



Solution ;

~ Find intergectton points of dhese cueves:

() ,(__92 92;33_9_) > 9’-3-3;0 > (y-Dly+H=0% y=2 y=1
2 /»f'“’”/ = it oD
7 *= 9 ArReal s
/ : 2 2
2 o) o}
s -+ p— 3 x 'A = ( l 9 - (3—9—3—3)\ dﬂ = g [_9 +5+)—kd9
»—T\AY -1 N -1
- y g 8 144 1
~ _ (_%+%+23] »“:(__+D+4)-(3+ ,3)= =
Y
(b) * The inersections of fhe cueves:

Tre total areq =

i

2
1%

- 4

15

(XJ-\\: {-XJ S X=0 , x=4,x=-1
The Regjion is gyrereteic dbout Y-oxis S we

take dre indegeal over [o] 4o fied half of 4re

Reca'\m: q
i
A= [ 1 L - Bl dx - Hu-x’)_(xf)x’u)]dx
v °1
St [3e3) 1-2

o

G. fFid 4he areo of the Plone Reqjion bounded by the cueves g=tanx, y=0, Y=l ond x= J%

Solution:
9 S:tof\"
~ (. T
2
|
J| 1 e 9 =1
s
) ‘ —> X
0 i | T
L
|

Tre  indeesection of y=tanx and =1 is x:%

iy
4

Tre total area = Ad+ Al = Sme dx 4 %

[}

= - In | CoSx |

o—“blq

+ I
%

= —In| o \n lcoso] + T
n\ s§\+n o +4

_ I - la2
4 2

=, "




