109-2 Calculus Final Review (2021.01.06)

Chapter 5

Definition (Definite integral) Divide the interval [a,b] into n subintervals {a = z; < --- < z, = b} (VINEAFEDE
#h) and choose sample points = € [z; 1,z;] ()MRAFEIE)o The definite integral of f from a to b is defined by the
Reimann sum:

/b f(z) dz = lim if(ac’:) Az;
“ n—00 —~

* Bwercise (1068) Find the limits lim 37 (Hint: AEHRBLE TRAFTNE U RATHNENR

=)

i=1 2+42'

Theorem (Fundamental theorem of Calculus) Suppose f is continuous on an interval containing a. Then the
following holds:

i. Let F(z) = [” f(t) dz then F'(z) = f(z). (& F &K f % o B BHRTERE, B F WRLRGER r WEE)

ii. If G(z) is any antiderivative of f(z) on I, then f: f(z) dz = G(z)[° .

a

e Ezercise: F(z) = [* f(z) dz, express F'(z). (GEE Chain Rule !)

Chapter 6

Definition (Area between curves) Area between curves y = f(z) and y = g(z) for a <z <b is defined as

/ £(@) - g(a)| de

o Remark BREDNERER, YRS NRAR, BRRES [f(x) - g()| , BER da.

Definition (Disk Method) Rotate the region bounded by y= f(z), y=0, z =a, =0 about the z-axis gives the

volume
b
V:/ nf(z)? dz

e Remark BYIRER, SREBERRRE ()’ Se dz.

Definition (Cylindrical Shell Method) Rotate the region bounded by y = f(z), y =0,  =a, = = b about the y-axis
gives the volume

V:27r/b:cf(a:) dx

o Remark FARZERRIE, BERNRERRE 2rede (AREEEdz) , 5 f().

* Ezercise (102 H) Let Q be the region bounded by y = cosz, y=0, z =0 and z =
(a) Find the volume of the solid obtained by revolving € of z-axis.
(b) Find the volume of the solid obtained by revolving € of y-axis.
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e FErercise (108 FR)

4. (10 pts) Consider the crescent-shaped region (called a lune) bounded by arcs of cireles with radii » and R. where
0 < r < R. Rotate the region about the y-axis. Find the resulting volume.

¥

Chapter 7 Integration Techniques

Substitution rules (FREREEE%, —FEE du)

Integration by parts (which has reviewed in the problem above :-)

o BRI MEENHKEBAET, llsuxt xg=a.3mx xIn, 3mt xEH. 58 xX=pgan, JBHE
£ integration by parts, }&HIBEA—IEMY, —BRDERDEEE,
o Ezercise (101 B) Evaluate [ z(tan"! z)? de. (BFIMR integration by parts)
o Trigonometric integrals (= BEERIFZE cos™ zsin” z, tan™  sec” )

REBBRETERR du.
e Trigonometric substitution (#R3E5Y)

Va2 —z%, Let z = asind, dz = acosfdb, 0 € [-n/2,7/2]

Va2 +z%, Let x = atan, dz = asec’ 0 df, 6 € (—7/2,7/2)
o Va2 —a2, Let z =asec, de = asectan6df, 0 € (0,7/2) U (m, —m/3).
o BRI BRI LU,
o FExercise (106) Evaluate the integral [ —=2&—

V25—8zta?
¢ Integration by partial fractions

o KZRARDH—ARN (BULEDBEHNIEBMEE, F2AFD) , BRERA, §@83IUTER:

" az+b: am+b
A>
n
(az +b)%: aﬁb —
- 2 . Az+B 2z+5
az” +bz +c: az?+br+c & z2+4z+5
2 2 . Az+b Az+b
" (ax + bz + C) * az+bztc (a:c‘2+b9:+c)2

o TImproper integrals
o HMABMERR ® [[* f(z) de = lim f: f(z) dx
o BHERM (NEEIERK)
If lim, ,, f(z) = +oo, then [ f(z) dz = lim, . [’ f(z) dz.

o [ Ldz FEERER L =Z odd function, FIAES® 0, RAFRE, YERBREINEREL
REGWR /B

o &K, TRAERETEN, LEHERINKEY, BEAERER, BHRGNE TEL.
o MRHEBYEREDEL, "I Comparison test.
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Chapter 9

e Separable Differential Equations

e Linear Equations
¥ + P(z)y = Q()

Let the integrating factor I(z) = e/ @ Then solve
I(x)y) = I(z)Q

fI z) dz + C)

so that y(z

Exercise Solve wj—z —y = x?sinz with y(r) = 0.

Chapter 10.1, 10.2
BEUL 2,y BE ¢ W (A—EZBERE My o

¢ Slope:

dy
Yy _
de ~ dz

o Arc Length: iBHISUIRERZ/NER, S—ROUUABEFOIL, RER VA2 + Ay’
B de\? dy\*
=[(F) (&)

A:/abydz:/aﬂy(t)a:’(t) dt

o Surface Area: VIR, ERFFXERAEE KR arc length

S- /m, ( )+<‘2’) dt

e Areca:

o Rotate about z axis:

o Rotate about y axis:

B
S:/ 2mx

Ezercise Find the arc length of the curve z = tsin2t, y = tcos2t, 0 <t < 1.
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