Emphases of Calculus — Improper Integrals Page 1

Parametric Equations (zux)

. o r=z(t) ., . . x = x(t)
% (v, ) B BORACTIROREIR (BiEE=1), 003 | 7 AR, (0, y) R C,
W C MBI, BR ¢ BESW. BE HER [(r,y) = 0 £ARENE C, 7, Bk HER f(z,y) = 0 HEl—@

C w2 { T=2() e C sg
y=y(t)

Example 1 C : 22 + y?> = 1, 8l (z,y) = (cosf,sinf) & C wz#R, MU 0 B2%. BALRTERH,
(x,y) = (sin(, cos () AEHE C W2HR, U ( B2,

SECHTTEATET R —&, ARREEIEFEHR. EEMREEAE,

= 3+ 2t
Exampler’&ECE@%ﬁ&iﬁ{izijtS tER, M: REHE Bl v,y M E5 ©,y QHER?
z—3 __ 42
Fﬁﬁﬁ‘ﬁﬂﬂ{ll_y_ttg :>(‘”T’3)3:(4—y)2,ED953—93:2+64yQ—i-273:—8y—155:0o

“BER — HERY T (BIRSESEN) , Kz, “ER = 2HR?” TLARE—-28:.

Suie R RomERER Nk = B R, n r( ) B R™ -2, Bl s = s(t) BRAELEY {
BIAAEE ¢ MR, RIBOLE ds = ||d(rw)|| = ||B] dt, B % = ||¢]|. fme

s(r) = / as(t) = / il dr

EREBESRT, ¥ re) = (z0),y0) € R? B, ds = \/dz? + dy? = ||t|| dt, ||t]| = /i? + 92

o Tt P % d
% T(t) = ) A ¢t mirgiaE, T = — = 4 = 70
£l =l G ds

8, T(t+At)
T(t

RN ¢ BRREE. r(t) E—BERER AL BREREE (¢ ¢ 2 ¢+ At BB At ~ 0) I BISHBBENNGT B 7
g — Ll R Bagmi 0 & (0 ~0) Mgl (508 RO 2afw), 8l K RO ~ |v(t + At) — r(t)|. @R
T & #ar& &, - | T(t+ At) — T(t)| ~ 0. Hit, & At ~ 0, 7B R

r(t+At)—r(t)

R JEEHAY —x(@)] Y ar—o [[E()]]
| T(t+ At) — T(#)] HT(MKT(” HT(t)
#WEZ, & At — 0, = RO ~ ||dr||, 6 =~ ||dT||,
||dr|| ds
—R =~ = (. |ldr[| = ds)
[T [ldT] H o

Copyright © by Dr. Mengnien Wu : mwu@mail .tku.edu.tw 1



Emphases of Calculus — Improper Integrals Page 2

lde|l jat | d‘"H [
laT|l /a5 HTH
EEME xS E R BElhEe, 8l
[to] |
"R H

B E r. BiyimE T RSB FERATANSY, 26 TRRMTHE: TEERSHER, HEARNTE, REBERRENSE
. FRERER, flan, Bayme T FRURHMSS S, HRLULE s @FkE, Il T B8 s K% KRE NEHE K,
FIBI, £(€) = (cos&, sing) BB LH, B & RKE AR 1- B DURKE B 1-8 BETENIE, B
gian, (&) = (3cos, 3sin0) EAEH 3 WE L, 28 0 ARKE FREBA 1-#%A, r(s) = (3cos 3, 3sin 3)
WRAELER 3 WEH L, 28 s WRARE B o-# FRELNIIR. TaERESEERARZE .

Polar Coordinates ()

B 2 REAEEN, Ml B EMME” SARTREYEAN—E, 1R (1,y) BER, —EETUHETRG SR

xr=r cos 0 (zy
el =rsinf i R A

E AR DU L(frg S ’Efg C )| |
Basics
kon BfEEEs, Al (r,0) A (r,0 + 2kr) B,

(r,0) 7 (r,0 4+ (@2n—1)7) LIEHEE,

(r,0) 71 (—r,0) BEREE,

(—r,0) #1 (7“ 0 + @n-1)7) RFE—5,

(r,0) 7 (r,—0) R 6 =0,

(r,0) # (r,5 — 0) w8 0 = 7,

0=afl0=a+ kr BE—KEH,

Some Rigid Transforms
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Example 3 figH

e,

n=1
n =2
n=3
n=4:
n=>=

r = cos(no),

r>0

& 1 = cos(-n0)

Y

.

r = cos(no)

r = sin(no),
r>0.
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SR, (EE, SEEKR v > 07, ®F REE “T
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cos(—n(0- %))

cos(z-no)
sin(no) ,
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Example 4 ##&i r = cos(2) f1 r = sin(2) sz,
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Example 5 #i@h r = 1 — cos(no) fl r = 1 — sin(no) 828R #E r = 1 — cos(no) HIE.

r=1— cos(nd)
& r=1-—cos(-no)

T
2n

G

|

r=1—cos(—n(-L))
& r=1-cos(z-no)
& r=1-—sin(ns),

%, 1 — cos(no) = 2cos?(22), il r = 1 — cos(ne) BIHRETH r = cos(2L) BHAEL.

n=1 m O%=
n=2
n=3
n=4:
n=>5

FiLL, BABEESE cos(x) BARAE sin(x) T.
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Example 6 r = m e=05,10,15n=1,---,5 WaEHHELT:
_ 1 _ 1 1
r= 1+0.5 cos(nf) r= 1+cos(nf) 1+1.5 cos(nd)
n=1
n=2
n=3
n==4:
n=2>5
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