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v =sinz = v=—cosz

u=2x’=u =2z

/932 sinzdr = —x2 cos z— / —2x cos xdx

= —x2cosz+2 / x cos xdx

v =cosT = v =sinz

v=x=u =1
= —z2cosz+2 (m sinx — /sinxdm)

= —x?cosz+2 (zsinz — (—cosx))

= —x2cosz+2xsinx + 2cos x

JE
/ 22 sinxzdr = — (ﬁ)2cos T2/ sin /T + 2cos /T
0
= (—mcos /T + 2/ sin /T + 2cos /7) — (0cos 0 + 0sin 0 + 2 cos 0)
= | —7 cos /T + 2/ sin /7 + 2cos /T — 2

1 dx
I T

Ryt Redlizgiatalkisiahl

(+2)3—x)=3z—22+6—2x

(z—3) = 3sint 2v1 .Va? — 22 7 w1 WP

2 4
o .
r— — = —sint
2
T = 5sint+
2 2
dx = = costdt
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sin X°7 DW°O7 PW 713°07 XPNDI WK . [ ﬁdm = arcsin (f) W 91 N¥231 0I1°0 29¥7Y 172707 17AXAY 77720
.DI1°0 %1 PN

12X

inf .2
f. e dx
— inf

0. X171 Pp0rRw 22pn f(—2x) = —f(2)w 192 I

Plot of x3e~*’
0.4 — x%

02 7 x?edx=0.00

fix)

0.0

-0.2

-0.4

B

. 6
sin” x cos zdx

by

112X¥7 DATY2 N5

t =sinx = dt = cos xdx

ks 1
2
/ sin® z cos zdx = / t5dt
0 0

7

70

1
T

sin0 = 03 1, X371 11°29m 0 X373 AN 21237 1991 £ = sina X272 ORNA2 0210w 2301KRT 2w D1aAT awn

.sing =11

fOTr x cos(3z)dx

:DOPYMA PXTALIR NITY ND)
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1
/cos(Sx)d:z: = gsin(?)m) —3 /sin(?)a:)da:

it = 3z 21
1
:>dt:3dx—>dx:§dt

1
/sin(3x)d:1: = /sint : gdt

= ——cost
3COS

t=3x

1
= —gcos3x+0

HTAVIR? T

1
/cos(Sx)d:r = %sin(&r) —3 /sin(Sx)d:r

1
= gsin(?)m) + 9 cos(3z) + C

070N DA0IRI 27X

™

T 1
/ x cos(3x)dr = z sin(3z) + = cos 3x
0 3 9

0

1 0 1
= % sin(37) + g cos 3r— <§ sin(3-0) + g cos 0)

1 1
= g sing?ﬂr) —i—§ CO§13W —0— g
11 [ 2
B 9 | 9

D101 DIPDIR YW 21917 2°0va Pabanah kY wn
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Sine and Cosine Functions
1.00¢, sin(x)

—— cos(x)

0.75

0.50

0.25

0.00"

-0.25

Function value

—-0.50

-0.75

-1.00

sin2r =0,sin 3 = —1,sint=0,sin5 =1,sin0 =0
cos 2w = 1,005377r =0,cosm = —1,cos§ =0,cos0=1
fez dz
e :c(lnz)3
it =Inx 2wl
1
dt = —dx
T
/ dr / dt
x (1n:c)3 t?
1
22
t=Inx
1
= — +C
2(Inz)
07007 DIAUIRT DR AW
2 62
/e dr 1
e X (lna:)3 2(Inz)" |,
1 1
= _ 5+
2 (Ine?) 2 (Ine)
B 1 n 1
2.22  2.12
11
8 2
|3
BE

DOIDRY DIRY 2YXIARDY 2959 - 5 URWY

25T
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6 ToRW

2> 0WRD Y = /2-1y = 2% D973 "W 12 H23nT Nwn DX 12wn

yArea Bounded Between y = x2 and y = Vx where 0 > x
2

Area
0.5
Calculation:

* Curves intersect at x = 0 and x = 1

+For1>x>0: ¥x bt

0 05 1 15 ; +Area =o' (- x?) dx

+Area=2/3-1/3=1/3

y=2%,y=x

WD OW 2102 209923 19 920 09971 TIRnY TINAT NTIPI DR RI1¥D2

=Vrer=1

SW DI01RT DR AT NN TR ,(Pnnnn mowi) 12w DR0IRT DR WA IR NP AT P RPNT v 2 = 1 a7p0
12770 DPXPD

N

3

1_
0 3
1
3
7 moRw

12 2 = 0 paw o g(z) = sinz M¥PIDI 12 () = cos & MEPNDT P2 22307 MW DR 12w
xT =

/ Vardr = 3:722

1 3
/ x2dr = r
A 3

X177 TOWAW 93P 931 0

Wl N
|

[
Il

™

1
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Area Between Cosine and Sine from 0 to w/4

f(x) = cos(x)
(l4,112) g(x) = sin(x)
o

0.5

3 Area Calculation:
“In [0, /4]
(4, 112) cos(x) > sin(x)
« Area = [o™4[cos(x) - sin(x)]dx
4

-0.5

+ = [sin(x) + cos(x)]o!

Exact Value Explanation: o= (1h2+142)- (0 + 1)
At x = Ti/4: sin(Tr/4) = cos(1r/4) = 12 = \2/2 e=v2-1=0414

f(z) =cosx, g(x) =sinz

T = % TTPIR 7Y - DIDIT NPRPID KV DI NIRPID 1INIT TUWA .aN1T 0w ¥0]

w/4 n/4 1
/ cosxdxr = sinw = sin (E) =|—
0 0 4 V2
/4 /4 -
/ sinzdr = —cosx| = —cos (—) — (—cos(0))
0 0 4
S
=%
= %
RappRWehiia RvabhishEsielva
1 (1 1 ) 22
V2 V2) V2
— e’
V2-1
V3
=v2-1

8 oRw

P22 NNy = f(2) PEPNDT NMYIARA IRND NN TPY 2w HnDnineR IR V1A
)

(ds)” = (dz)” + (dy)”

DWOPRI NI = b ATPIT T & = a ATIPI APY TN

b
S:/ds
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1957 TR 005w 02 00 .

b ot 2.
S:/ 1+ (F(2) da

b d 2
S:/ 1+<—y> dz
: dx

.z =1n2 2% x = 0 2w 0nn2 y = cosh z APIPYa YW 7RI DR 12wn 3.

12021 Mpn2

T930R YW TINRG AonY 9200

The Mathematics of Curve Length: From Discrete to Continuous

1. Geometric Intuition 2. The Limit Process
y
. o =
. \
Approximating curve length with line segments

L= iy Sjet" [PPus|

3. The Infinitesimal Element 4. The Integral Formula

2

By Pythagorean theorer

The arc length formula

L = [,p J(1+(F(x))?) dx

lements converges 1o the exact curve fength

TPIPY OY TR Jop YW ds
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