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- XM > REHER
EX— BRNEHES
1. #E AR y=f(x) > FIMH
(1) FoRE x WEHTE x, 50K f(x) §FIHE
() FonE X AT x, LK f(x) E5EIRHE
A3) FoRE x fE ox, FOOR 0 f(x) G5TNHE
y = f(x)
| X
! °
F\ X,
| X
\\ixl X2 X3 Xy Xs Xg -
2. MIRTFEREBIER |
XILrEI f(x)=L <
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B 1.

Let f(x)=3.Does Iing f(x) exist? If it does, what is the value?

y

BIiE 2.

Let f(x)=x.Does Iinjlf(x) exist? If it does, what is the value?
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BlE 3.
2 -
Let f(x)= {I I: X ig. Does Iirrg f(x) exist? If it does, what is the value?
if x = x>
y
X
BlE 4.
-1 ifx>0 _ . i :
Let f(x)= . . Does lim f(x) exist? If it does, what is the value?
1 ifx<0 x>0
y
X
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B 5.

Let f(x)= LZ Does Iirr21 f(x) exist? If it does, what is the value?
X — X—

BlIfE 6. (fE#HF] 1-1)
et f(x):{_l ifxeQ

1 ifxeQ

. Does Iing f(x) exist? If it does, what is the value?
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BIRE 7. (FE#HG] 1-2)

Let f(x)=sin(2x+ ). Does Iing f(x) exist? If it does, what is the value?

y
1 q --------------------
X
1 J ----------------------
d 2 2 2 ; T
5
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EHZ WIRMNBIEES

1. HIZBE (parameter) HVEIELE BN

f(t)

iy
-

Ithwa(x):L &

2. MHFRTFTER B E R

limf(x)=L <

X—Xg

3. HWERNME &0 EF

B 1.
Apply the &-0 defintion to show that Iirr11(3x +2)=5.
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Bl 2.
Apply the &-0 defintion to show that Iirp2(5x -7)=-17.

BIRE 3. (f:EHEM 2-1)
Apply the e-6 defintion to show that IXirr;(x2 +5)=9.
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BIE 4. (FEsEHEH) 2-2)
Apply the &-0 defintion to show that IimL =—.

x>3x-1 2

BIRE 5. (R 2-3)
Apply the &-0 defintion to show that Iin; VXx+1=2.
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BT (#3) MPRAIME—1E

1L HEE f(x) £ x=x, FERTFE > HIHMEREZME—AT o

At

1° Suppose that lim f(x)=L and lim f(x)=M.

If L#M, then u>O.

2° " lim f(x)=L and lim f(x)=M
X—>Xo X—>Xg
. |L—M|
. 36>0 suchthat, VO<|x—x,|<&, |f(x)—L|,|f(x)—M|<T

So, VO<|x—X|<&,we have
IL=M|<[[L-f)I+[f()—M]<|L—f(X)[+]|f(X)-M]|<|L-M],
where yields a contradiction.

Hence L=M. [Q.E.D.]

2. WERREE (lim f(x)
= MBI = FIRIEEARANT = e R R —

RIBEED HRIX
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EH= —LEEARKEAIEIR

1. liml=1

X—>Xg

GAE

2. limx=x,

X—Xg

At B

FRMEEED © 2020
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3. Jimf =[x

at
1
4. limx"=x{ (X,>0)
it A

11
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5.

6.

lima*=a* (a>0)
X—>Xp

At

lLry log, x=1log, x, (a>0, X,>0)

At B

FRMEEED © 2020
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7.

T .
=4 0<x<E B > sinx < x<tanx

GAE

B—E BR

sin x —sin y=ZCos(X; y)Sin(X;y)

At

13
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9.

limsin x =sin x,

X—>Xg

GALE

10. limcosx = cos x,

X—>Xq

GALE

FRMEEED © 2020
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XM WRESEE (HAERR)

© & lmf(x)=L~ limg(x)=M H ceR

(1) lim[cf (x)] =
X=>Xo
@ lim[f(0+90)]=

(3) TIm[f(x)-g(x)]=

@ # M0 H lim ) _
900

At B

1)

15
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)
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(3) 1°Given &£>0,since lim f(x)=1L,

X—>Xg

36, >0 such that, V0<|X_Xo|<§l’ |f(x)_|‘|<2||v|g|+1

36,>0, 3K >0 suchthat, VO<|x—x|<d,, |f(X)|<K

" limg(x)=M

X—>Xg

. 36,>0 suchthat, VO<|x—x,|<d;, |g(x)—M|<§

2°Let 5=min{5,,0,,5,}>0,
then, VO <|x—x,|<&, we have
[T (x)9(x) - LM[<[[f ()g(x) - f (X)M]=[f (x)M —LM]|
<[T()g(x) = F (M [+ ()M — LM

<|FO||g(x) =M [+ [M | f (x) - L]|

<K-i+|M|-L<g.
2K 2[M|+1

3° Since ¢ is arbitrary, lIm[f(x)-g(x)]=L-M . [Q.E.D.]

1.

(4) 1° First we show that lim ) ;
X—>Xo g(x) M

Given &£>0, since 1irrx1 gx)=M,
36,>0 suchthat, VO<|x—X,|<d;, |g(x)—M|<2¢
Ml

36,>0 suchthat, VO<|x—x|<d,, |9(x)-M|< 5
So, VO <|x—x|<d,,we have

M
900/ =IL600 - M1+ M] 2w g0 - | > ] - LM,
or equivalently. L<i
RCICy Y

2°Let o=min{5,,0,}>0,

then, VO <|x—x,|<&, we have

17
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‘L_i‘_‘M—g(x)|_|g(x)—M| 26 _

900 M| [ g0oM | [g0oM] 2
M
3° Since ¢ is arbitrary, lim . i
X%Xog(X) M
(X)) . 1 1 L
4° By (3), we see that lim——==Ilim[f(x)-——]=L-—=—_. [Q.E.D]
X—>Xg g(x) X—>Xg g(X) M M
Bl 1.
Find the following limits.
. . 2X—=5 . 2X-=5
1) lim(x*+2x-1 2) lim 3) lim
@) fim(e +2x-1) @ lim=— @ fin s
18

FRMEEED © 2020



B—E BR

BIRE 2. (fEHG] 4-1)

Let P(x)=a,Xx"+a, X" +---+a,X+3a,, show that lim P(x) = P(x,)

19
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BIRE 3. (FEHG] 4-2)

Show that lim x™ = x, where m,neN. (%, >0)

X—>Xg

BIRE 4. (KiE#HB 4-3)
Show that
(1) limtanx =tanx, for X, ;t%ﬂfr, keZ

X—>Xg

+1

(2) limsecx =secx, for xO;tZk

X—>Xg

T, keZ

20
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EDm (¥h3E) WIRNEESEREE

1. H—EE f(x) £ x=x, WEREFE
H 36>0~ M>0 15 VOo<|x—x|<s ¥FH |[f(X)|<M

GAild

1° Suppose that lim f(x)=L.

= 35>0 suchthat, VO<|x—x,|<&, |f(x)-L|<1
= VO0<|x—x|<8, L-1<f(x)<L+1

2°Let M =max{|L+1,|L-1}
. {L+1£|L+1|£M
L-1>-|L-1>-M
LV0<|Xx=X|<S, ~M<L-1<f(X)<L+1<M
= V0<|x—Xx|<&, |[f(X)|]<M [QED.]

21
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EMA BREFETEE (SR)

© #Hlimf()=L H limg(t)=g(L)
HI lim g(f (x)) =

At

1°Given ¢>0, since ItirTg(t):g(L)
36, >0 suchthat, VO<[t—L|<4,, |g(t)—g(L)|<e.
lim f(x)=L,

. 36>0suchthat, VO<|x—x|<&, |f(x)-L|<d,.

2°Now, for such §>0,if 0<|x—x,|<5,
then |f(x)—L|<d, andthus |g(f(x))-g(L)|<e.

3°Since ¢ is arbitrary, limg(f(x))=g(L). [Q.E.D.]
X=Xy

BIRE 1.

Find the following limits.

(1) |in~ln/x3 +1 ) Iirrll‘xz +2|

22
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ER7N BFEEFKRIBR

o P A Q(x) BRZIEH HI:

L limP(x)=P(x) H limQ(x)=Q(x,)

e . Q(X)
s H ~\'7 _
2. £ P(x,)=0 HI| !ImXO (x)

4. EH P(x)=Q(x)=0 =

3. % P(x,)=0 fH Q(x,)=0 > HI lim Q) _
X=X P(X)

5. BH DT x, = x, =0 H SFHEERE =

BIRE 1.
Find the following limits.
x4 . x"-16 |
1) lim 2) lim 3) lim
() ol X — () X2 X —2 () x—>-1 ¥

23

x3+1
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BIRE 2. (KHEHH 6-1)

Find the following limits.
1 Im-———-———
(2) %3<X D

FRMEEED © 2020

@ lim&

—>1X

3

-1

1
X ——

X
x—l)

24
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BIRE 3. (FE#HIF 6-2)

Find the following limits.

25
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ERh7N (¥h3T) anfrIsEERMRPRA1FTE

1. HMERTEE - B lim f(x)=L

X—>Xg

Hl Ve>0, 36>0 st. VO<|x—x,|<5, | f(X)-L|<e¢

2. FRDVEMRAEEE » BNEHERE LeR lim f(x)=L AL
FHEHE—H lim f(x)=L > lim f(x)=L ALY BAS BGARANT -
Je>0, V>0 s.t.3Ix R 0<|x=%,|<5, | f(X)-L]>e

3. Kt lim £ (x) NFERERE
VLeR, 3¢>0, V&>0 s.t. Ix E 0<|Xx—xJ<5, | f(X)-L|>¢

w5t B

1) Ixigg% R

At

1° Given LeR,W.L.O.G. may assume L >0, consider ¢=1
51,
2 2(L+1)

Given & >0, choose x=min{

x>0
= |Xx-0HxEx>0 and |x—0|:|x|=x§g<5

= 0<|x-0ko

2°  Now, for such X

o 1
f —<
2 2(L+1)
then x:min{é, ! }:é and g>2(L+1):2L+2
2 2(L+1)” 2 o

It implies that | f(x)-L|=|1—L|=|§—L|=|L+2|>1=g
X

o, 1
2 2(L+1)
then x=min{é, ! }= 1 By
2 2(L+1)” 2(L+1) 2L+2

26
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In this case, | f(x)—L|:|1—L|=|(2L+2)—L|=|L+2|>1=e
X

3° Since L isarbitrary, Iingl does not exist. [Q.E.D.]
X—> X

- -1 ifxeQ )
2) & f(x)= Bl lim f(x)
@ & f(x) {1 ifxgQ J lim (x) TEE
e
1° For L=+1, choose g:min{“'_ll,%}

Given 6 >0, choose X:§>0

= |[X-0Hx}=x>0 and |x—0|=|x|:x=§<§

= 0<x-0ko
In this case, for such X

If xeQ, | f(x)—L|:|—1—L|:|L+1|>%2 min{%,“zﬂ}:g

If XeQ xL=1
|L-1]

. JL=1] |L+1]
>minf——,—}=¢
=

This show that Iingf(x);tL forany L=+1

| f()-LH1-LHL-1p

2° For,choose ¢=1
Given 6 >0, choose xe@Q with 0<|x-0|<&
In this case, for such x
| f(X)—-LH-1-1=2>1=¢
This shows that Ixiirgf(x);tl

3° For L=-1,choose ¢=1
Given §>0, choose x¢Q with 0<|x-0ko
In this case, for such
| f(X)-LH1-(-)E2>1=¢
This shows that leirol f(x)=-1

4° By 1° 2°and 3°, Iingf(x) does not exist. [Q.E.D.]

27
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£t HEEEKRIER

1. lim|x|=
X—Xg
2 |Imi— H ||mi:
x—0 |)(| Xx—0 |X|
BiIRE 1.
3 3
limXL
x—0 X

BIRE 2. (FE#HEf] 7-1)

. 1 1 1 1
lim(,|[=+=—-,[5-=)="?
H0(\,/x2 X \/x2 x)

28
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EHN\ SHITFAKIRR

1. [X]=

i Bl

(1) [L16]= —o Y=I[x]
@ [2= =

() [-2.31]= —oO

2. B on REREUEE i ———0 I t— X

@) lim[x]=

x—n*

(2) lim[x]=

X—n"

3) lim[x]

X—=n

3. x, RARBEHN > lim[x]=

Bl 1.
Find the following limits.

(1) IirL](Z[x]+7) (2 Iir_r} X[X]

29
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BIRE 2. (F SR 8-1)
Find the following limits. (neZ, x,eR\Z)

(1) lim[x—[x]] (2) lim[[x]-x] (3) fimix—[x] (4) fim{[x]-x]

30
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BB 3. (FE#EIF 8-2)
Find the following limits. (neZ)
(1) lim[2x] (2) lim[2x] 3 lim[[2x] - x]

31
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BN SEEMRZER

1 HEPAEMERS > 4o M —o0 ;
+oo HUAEMIEIR > —o HLAE(TEUN - HAFAR—EE

2. limf(x)=0 < VYM>0, 36>0 suchthat, VO<|x—x|<&, f(x)>M

X—>X%g

3. limf(x)=-0 <

X—>Xg

4. limf(x)=L < Ve>0, 3M >0 suchthat, Vx>M, |[f(x)-L|<¢

X—00

5 limf(x)=L <

6. limf(x)=0 < VM >0, IN >0 suchthat, vx>M, f(x)>N

X—

7. limf(x)=-0 <

X—0

8. limf(x)=0 <

X——0

9. lim f(x)=-0 <

\

N 7

32
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BIRE 1. (F5EHEH 9-1)

Show that lim= = oo

x—=>0 X

BIRE 2. (K5#EHEH 9-1)

Show that Iim1 =0

X—0 ¥

33
RIBEED HRIX



R—iE7 (£)

BIRE 3. (Ko#EHEH 9-1)

Show that limx =

X—00

BIRE 4. (F5E#HF] 9-2)

Show that lim x+1

o 3x2 1 2x -1

34
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BIRE 5. (Fo#EHIH 9-2)

2_
Show that lim>X_—2X*3 _g

o0 X242X—T

BIE 6. (KiEFIH 9-2)

2_
Show that Iimw =0

X—00 X

35
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EHtz— BXRLEE : 2THAS

_ FHn>m
ax"+a X"+ +ax+a
1. lim———n2= AX+ay _ £An=m
x> X" +b X" 4.+ X+Db,
fHNn<m

2. BFZHASAPEEHEBOMR = ERMEE D 770 RE
3. ERHBFEIREMR @ (1) 28T (2) ZIHABEI n KR

Bl 1.
Find the following limits.
2 2 3
(1) "m2x—3x+1 2) limw (3) ”m24x—+2 (4) "m2x_32
x> 3X+1 x>» 3X° +2X -5 x> 3X° 4+ 2X -5 x>0 —3x° +1

36
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BIRE 2. (FHEHF 10-1-1)

Find the following limits.

1
2 2 _ 6 2 3y 5
(1) lim X23Ex -1 @) lim¥2X =X @) lim Y2 +1 4) jim Jx=¥x
x>0 : e 2% +1 om0 X+ 4 o= 3x + /x
(4x—-3)(2x2 +5)
37
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BIRE 3. (FEHB] 10-1-2)

Find the following limits.

(1) 1@0(\/% +X+1-X) 2) Ixiir;(\/x2 +9-x)

38
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Bz BRERE  BHEHS T

B 1.

Find the following limits.

(1) lim 22 =3:2" 2) lim 2 S (3) i3 —3-2°
x>0 7 .35 4+ 2. 4% x>0 7. 5% 4 2. 4% x>0 7 .55 4 2. 4"

BIRE 2. (FaEEEIfH 10-2-1)
Find the following limits.
2-5°-3.2" . 2.5°-3.2% 2:3°-3.2"

1) lim 2 22 2) lim <> "2 3) lim==>—2<°
O UL @ s ®) s

39
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BiIRE 3. (FE#EIf] 10-2-2)

Find the following limits.

1 2 1 2 1 1
2.0 -3 (5 2.5 35y 2.5 -3-()"
W lm—p . @l @dm g
7'(5) +2'(g) 7'(5) +2'(g) 7'(5) +2'(g)
40
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BHT2z= BRUESE | XXESH log

O H xoo K KIME >> >> >> >>
Bl 1.
Find the following limits.
(1) lim 99X @) lim> 3) lim>

X—>00 X n—oo n! n—o N
BIE 2. (RE#Ef] 10-3-1)
Find the following limits.

1
1) lim%n ) limn"
41
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EH+— KEEE

1. EHAR
(30> 01T VO <|x—x|<n BH g(x) < f(x) <h(x) "
limg(x) = limh(x) =L » HI
y
y =h(x)
) ; y=1(x)
y=9(x)
X
XO

At

1°Given £>0,since limg(x)=Ilimh(x)=L,
36, >0 suchthat, VO<|x—x|<d,, |[9(x)-L|<e and |h(x)-L|<e.

So, VO<|x—xX|<d,, g(x)>L—¢ and h(x)<L+e¢

2°Let 6 =min{n,o,},
then, VO <|x—x,|< &, we have
L-—e<g(X)<f(X)<h(X)<L+¢
= —e<f(X)-L<e¢

= [f(x)-L|<e¢

3°Since ¢ is arbitrary, lim f(x)=L. [Q.E.D.]

2. WEHE x,=0o B x,=-wo KHAILIEH !

47
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pEL
Show that Tim=>nX_1.

x=>0 X

Bl 2.
Find the following limits.

@ fim3"X @) lim(xsin2)
X—>00 X x—0 X

43
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BiIRE 3. (FaEEsif 11-1)

Let f(x)z{x’ ifxe@ and g(x):{x’ ?fer,showthat
0, ifxegQ 0, ifxegQ
(1) Ixirrgf(x):o (2 Ixingg(x):o
44
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BB 4. (FE#HB] 11-2)

Find the following limits.

1
(1) lim3* @) limy3* +5 + 7"

45
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EE T mS W

x=0 X

© AEFEER lim> =1
X—> X
Bl 1.
Find the following limits.
. H 2

(1) Iimsm3x @) Iirnsmx

x—0 X x—0 X
Bl 2.
Find the following limits.

. 1-cosx . 1-cosx
W lin=— @ lim=—3

B3

FRMEEED © 2020
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BiIRE 3. (fEHEB] 12-1)

Find the following limits.

(1) Iirnsm(_smx) @) Iirnsm(smx) 3) Iimsm(l—cosx)
. x—0 SIN X x—0 x—0 )(2
i
O MF :
@ imdX ) imIX (g imiTSS s 4y gimiTSS
x=0 X X=X x—0 X—>0 X
47
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YT FB~ IG
—HH = | BEEMRIE
AR

RIERE S T 22 AR AR i A
a1 B TR AR B il 2t B B
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i
gl
ff
iy

FoH &

- BRI R AR —F I

il

EH— EREVEE

1 EENEBEEE | EERNBEER > e ify s et E) 4

y=X

y =sinXx

2. W y=1(x) £ x=x, TEBEHLUT =M aEH M
(1) f(x) NEE  (HE—FIE )
(2) lim f(x) AEE (RHE ZFIE =)

(3) f(x,) A lim £ (x) HFEEE lim £(x) = f(x,)  (ANEEPY)

RIBEED RIX
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BB y=f(x) 15 x=x, SR

5. BBl y="f(x) £ (a,b) HEE

6. WHIK - LIHABY - =AY FHRIHE - BB (0 =[x F f)=x" fEE
FR IR - HT 2 R

O HEEH -HEM=

BIRE 1.

Show that f(x)=|x| is continuouson R.

FRNEEEM © 2020



BIRE 2. (fEHG] 1-1)

-1 if
Let f(x)z{ ! XEQ.Where is f(x) continuous?
fi?

1 ifxeQ

BIRE 3. (fE#Hf] 1-1)

X ifx
Let f(x):{ eQ.Where is f(x) continuous?

0 ifxeQ

RIBEED RIX



A—MES (E)

EHZ EREBNEREE

1. MAGERRE
B 09 A1 g(x) 9 x=x HE B ceR Al
(1) c-f(x) £ x=x, H#
@ fO+g(x) TE x=x i

() f(X)-g(x) £ x=x, #i#

@) % g0x)20 > B T8 gy oy
a(x)

GAE

H2E R - EERN

oul
pu:|

2. AR :
) £ x=x, #HEH gx) £ x="1(x) il

Hl g(f(x) £ x=x, HEE

At B

FRNEEEM © 2020



BlE 1.
Find the x-values (if any) at which f(x) is not continuous.
(1) f(X)=x—cosx (2) f(x)=A+tanx () f(x)= xz(_gG
BlE 2.
Find the x-values (if any) at which f (x) is not continuous.

—2x+3, x<l1 tan 2%, x| <1
1) f()= o 51 (2 ()= 4

! = X, x| >1
5
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BIRE 3. (K6EHH 2-1)

Find the constants a and b such that the function is continuous on the entire real line.

sindx 2, x<1
1) f(x)=< x ' (2) f(x)=<ax+b, -1<x<3
a-2x, x=0 -2, X>3
6
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EH= WIRMEGEF

O #H g(x) ZEEKE

Al lim g(f (x)) =

At B

s

W2E R -EEMA

T

[1Ek]
Bl 1.
Find the x-values (if any) at which f (x) is not continuous.
(1) |irT213in(COS(7Z'X)) (2) lim |5 -2 (3) lim(log, X)?
7
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SN EREESNPREERE

1. & f(x) B—1E [ab] LAEBERKE -
= K B—ENE f(@ f fo) ZHENESWE

2l -

f(a)

|

2. WEHMHNEEZN - FAMRAE > #2E8FHEI NE -

B 1.
For f(x)=x*+x-1 on [0,5] and f(c)=11, verify that the Intermediate Value Theorem applies
to the indicated interval and find the value of C guaranteed by the theorem.

FRNEEEM © 2020



BIRE 2. (fiER 4-1)
Let f(x) be continuouson [a,b]. Suppose that f(a)- f(b)<0.Showthat f(x) must have at
least one root in [a,b].

BIRE 3. (FE#EH] 4-2)
Let f(x) becontinuouson [0,1] and 0< f(x)<1 forall xe[0,1]. Show that there must be
some number c<[0,1] such that f(c)=c.

RIBEED RIX



R—iE7 (£)

EME EREHR{EEE

1. B f(x) B—1E [ab] LHVHEAERKE

1

ABE o clab] &8 {f(c):
f(cz):

y y y = f(X)

2. MEHHREEEN - ONAAERHE > 2L aFHME HE -

BIE 1.

Find the maximum and the minimum of f(x) =x*—4x+5 on [-13].

10
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BE EE

Bl 2.

Give an example of a continuous and bounded function on all of R that does not attain its
maximum or minimum.

11
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YT FB~ IG
—HH=F | BEEMRIE
R

RIERE S T 2 AR AR A A
a1 B TR AR B il ot B2 B
B TEL 4% R A N 2 T A s e 535
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B=EF WMH
gl #
B=EE MR

- IRl > IBRHEE

EH— SHRMOIEE

1 i EEE y=f(x) 0 Bl LTIBBLE x=x, HIYIERI% o
()= y="F(x)

N

f'(x,) BB f(x) & x=x, 1Y Xo

w

f'(x) B85 f(x) B
4. ¥ f(x) B f/(x) BIBITERLME

5. S f() B ox W ISR
6. R f(x) T ox=x, B x Bl SR
7. f'(x,) T BIFMER f(x) £ x=x

£5]
8. BB HESR

f(x) £ x=x, A <

©

f(x) £ (ab) A <

RIBEED RIX
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Bl 1.
Let f(x)=c,where ceR.Showthat f'(x)=0.

Bl 2.
Let f(x)=x.Show that f'(x)=1.

FRNEEEM © 2020




BilRE 3.
Let f(x)=x".Showthat f'(x)=2x.

BIRE 4.

Let f(x)=x",where neN. Showthat f'(x)=nx"".

RIBEED RIX



R—iE7 (£)

BIRE 5. (fE#Hf] 1-1)
Let f(x)=a".Showthat f'(x)=a*Ina.

BIE 6. (KSR 1-1)
Let f(x)=Ilog, x.Show that f’(x)zria.

FRNEEEM © 2020



BIRE 7. (K& 1-2)
Show that (Sinx)'=cosX.

BilRE 8. (FaEEdif 1-2)
Show that (cosx)’=-—sinx.

RIBEED RIX



R—iE7 (£)

BIRE 9. (faEa#if 1-3)

Let f(x) be differentiable at x =x,. Show that f(X) iscontinuousat x=x,.

B8 10. (FE#HF] 1-3)

Let f(x) becontinuousat x=x,.Must f(x) be differentiable at x=x,?
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BIRE 11. (FiEHE G 1-4)
If f'(1) =2, find the following limits.
) lim f(1+6h)—f(Q) @) lim f(1+4h)—f(@1-7h)

h—0 h h—0 h

BIRE 12. (R 1-5)
If f@0)=0 and f'(1)=3, find m_f%;h)

RIBEED RIX



R—WEnD (L)

E¥— (¥#h3%) BRAEH - BAIEBEBANE

1. TRESFE
RALS A ERE o WHEE B n%m%ﬂg@%
(1) Ho—H BWAE o Al+r)
o %ﬁﬂ%:Muéf
%%E%’%ﬁﬂ%:Mulf

ILEHRE > 5 n > HRATS MH-W
(2) M oRMAREKE?

At ]
n {8
(1+£)+(1+£)+~~-+(1+£)+1 r
HAESAEXA n n n 2n+i’(]_+_)n 1
n+1 n
r
n 1+)+1
N (1+_)j n( +n)+ =n+r+1=1+ r
n+1 n+1 n+1

= (l+£)rl < (1+L)n+1
n n+1

= A(L+2)" < AL+ ——)
n n+1
oy H R 2 B 5

(3) M @ HIPITERRIR D ERY > —FRIKGTGELFERZIE?
At ]

(L) =G+ -+ €L (O + (D) o4 O ()

n

—1nﬁn(nl)()w() o

3! n. n"
_ _ _ 1"
:1+r+n(n21).r_+n(n 1)3(“ Z)r_++n_nr_
n 2! n 3! n" n!
— — 7
1 AN 1 N 1
2 3 r.n
<l+r+—+—+-+—
21 3l n!
r2 r3 rn
<1+r+§+§+ +—+ - (CETHE S AR ED
8
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2L
A a =—

2 3 n
r

H 14+r+—+—+- he=ag At Aty
n!

+a, +---

n

1
<'§ﬁ'aK

a +--

2! 3l
rk+l
a k+1)! r
Hi k41 _ ( - ) —
a, r k+1
k!
; 1
H KeN HEHIE k2K 85 ——<=
k+1 2
A% Kok B Becl
a 2
1 1 1
4 aK+l<§aK ’ aK+2<EaK+1<?aK P 7 @
HY a,+a+a,+--+a =M (0<M <o)
Al aj+a,+a,+a,+--+a, +--=a,+-+a,, +a,
M
1
<M+aK+§aK-|r—2
1
—M+aK(l+§+—+ )
:M+aK.L1
1-=
2
=M +2a,
rK
=M+2-—<w
K!
rK

B n RATEN > liml+D)" <M #2m<o0
n—oo n 1

K
- IlmA(1+—) < AM 1 2AT
n—o Kl

WL \ﬁﬁﬁﬁﬂ P EDIRE R G R 2 88

<00

@) BER A<1+§>” Ba2E n EHITE

K

HEHEEEE n YH A(l+%)”<AM L 2A
FOL AL+ 0o BEIRIRL (7

B limAQL+ D) eR
n—oo n

+ag, tag,

RIEEED R



R—iE7 (£)

5) HAIRR - !]ijpo(1+%)”eR
A AAAIOBE i) =
(6) e MBES HAREEH - HAEKE 2.718281828...

2. HAIEBOLERBE

(1) BREBEHE : ()= ; HRHBIRT f'(x)=¢

(2) BARBBIKE . f(X)=log, x=Inx ; HRFHMIE f’(x)=1
X

10
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EHZ MomnERE

i f(x) M g(x) F1E x=x, Al > Al

1) ()X £ x=x BAHH (¢ F)(x)=
2 (f+9)(¥) £ x=x, BFHH (f+9)(x)=
() (f-g)(x) £ x=x, DAHHE (f-9)(%)=

(@) F g(x)=0 (é)(x) PATHE (é)'(x()):

At B

D) - f)x)=

2 (f+9)(x)=

11
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R—iE7 (£)

1ty — i LT 9) 06 + 1) = (F - 9)(%,)
() (f+9)(%)=1m o

i £ +M)I00 +0) = £ 0)g(%,)

h—0 h

=lim f(Xo +h)g(X0 +h)_ f(xo)g(xo +h)+ f(Xo)g(Xo +h)_ f(Xo)g(Xo)

h—0 h

F 6 +h) = (%)
h

0)' g(xo +h)_g(xo)]

= lim[ :

h—0

= F(%)906)+ F(%)9'(x) [QED]

-g(X, +h)+ f(x

o 00

@ o=l :

1 1

_1im 306 +h)  9(x)
h

h—0

g(%,)—9(x, +h)
g(% +h)g(x,)
h

=lim

~g(x+h)—g(x,)
—lim h
>0 g(x, +h)g(x,)
_—9'(%)
(9(x,))°

Gy = (- Ly
g g

= 06060+ () ()
g g

— f'(xo) + f(Xo)' _g'(xo)2
9(x,) (9(%)))

_ (%) 9(0) = f (%)9'(%)
(9(%))’

[QE.D]

&

O MHEHBD =

O MHRHBT =

12
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B 1.

Show that (tanx)'=sec’x and (secXx)' =secxtanx.

BIRE 2. (FEH ) 2-1)
Find the derivative of the given function f(Xx) atthe point x=X,.
4x+3

(1) f(x)=2x"+5, x,-1 (2) f(x)=2x—1’ X =1
(38) f(x)=sinxcosx, x,=0 (4) f(x)=a"log,x, x,=1
13

RIBEED RIX



R—iE7 (E)

EX= MaakE (ERE)

() E x=x, Al H g(x) £ x=f(x,) Al
Al (9o F)(X) 1E x=x, BABRH (gof)(x)=

@
@
At A
1°Define F(y)=4 y-Tf(x,) °
gl(f (Xo)) ify: f(xo)
im £y = tim SOIZ0ELOD g1 )1 ()
2°For t#x,,

it 10)=10x),
9T )= 9(F06) _ o p s ey, fO=F06).
- =0=F () — 2

XO 0

If ()= f(x),

g(f () -g(f(x)) _g(f®)-g(f(x)) F®O-F(x)_ E(f (1) fF(t)—f(x)
t—X, f(t)— f(x,) t—X, t—X '

then

then

0

350, (ge 1)(x)— lim @ NO=(@°N06) _ L a(f ) -9(f (x,)
y 0 t—Xg t— X0 t—>X%y t_ XO

=3L@[F(f<t)>-%;:x°)]=F(f(xo))f'<xo>=g'(f(xo>)f'<xo> [QED]

14
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BIIRE 1.
Calculate (1) [(2x+5)']  (2) [sin2x+5)]  (3) (™)  (4) [log,(5* +1)Y

BilRE 2. (ﬂ%’i‘%ﬁﬁ 3-1)

:H and |f(x)| = ) ¢ f'(x).

Show that |x|' | o)

15
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R—iE7 (£)

BB 3. (FE#EIf 3-2)
Let f(x)=x",where pe@.Showthat f'(x)= px"™.

16
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BIRE 4. (FE#EH 3-3)

Differentiate the following functions.

(1) (x)=[2x~+5] (2) f(x)=[sinx+[cosx @ 100y’
4) f(x)=log,|x+1] (5) f(x):%
17
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R—iE7 (£)

EHN R=AEHVEHH

1 R=EAKEIEE

(1) sinx—2-
(2) cosx—=—
(3) tanx—=—
2. = ARG = A B B R
(1) y=sin'x <
(2) y=cos'x <

(3) y=tan'x <

(4) cscx—=—
(5) secx—=—

(6) cotx—=-

(4) y=csc'x <
(5) y=sec'x <

(6) y=cot'x <

3. REARBMAMEALE . (LU sin x BH))

Bl 4 y=sintx = siny=x

sy =

M siny)=x =

BRI T (sinT x) =

FRMEEED © 2020

18
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4. = f8 B B 5E PR fiE A

BB TE FR I {42
y=sin"'x ~1<x<1 _%gygg
y =Cos " X -1<x<1 O<y<rm
y=tan™x xeR —%§ys%
y=cot™ X xeR 0<y<z
y =sec™ X x<-1 B x>1 o<y<rz fH y;t%
y=Csc X x<-1 B x>1 —%Sys% fH y=0
5. R=EAEKBHTHMETE :
(1) arcsinx=sin"x (2) arccosx=cos ' x (3) arctan x =tan™' x
(4) arccscx=csc™ X (5) arcsecx=sec X (6) arccotx=cot™x

19
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R—iE7 (£)

BIRE 1. (FHE#HG 4-1)

Differentiate the following functions: cos™x, tan™x,and sec™X.

20
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EHh MR

(c)= (ceR) (xP) = px"* (peQ’ p=0)
r_X F(x) ¢
M =5 000 = oy 09
= A ERBI T
(sinx)' =cos x (cscx)' =—cscxcot x

(cosx)' =—sinx

(secx)' =secxtanx

(tan x)' = sec® x

(cotx)' = —csc® x

fe = F B B oy

. 1 =il r _1
sint x (CSC x) .
( ) 1—x2 |X|/x* -1

— _1 -1 ! 1
cos™ X (sec x) Yy
( ) 1— x2 |x|/x? -1
1 -1
tant x)' = cot ™ x) =
( ) 1+ x° ( ) 1+ x?
21
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EH7N RREWMA RS EEM S &

L ER % TR

1) # f(x) ¥ x Moy =
2 ¥ f@) ¥t Hy =
3) # f(s) B s Wy =
@) # f(s) ¥ x o =

(5) #F 2s®+5x—sint #H x Wy =

2. BRERER
1) & feo B x Mo 1 X = =

2 #F fo) ® x o 2 X = =

B) K fx) B x flm 3 X = X

@) # f) Bx oy R = =

Bl 1.

. dy d’y
F =1,find == and — at (x,y)=(L1?
o xy=1find = and 3 at (xy)=(L)

22
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BIRE 2. (FsEif 6-1)

For x*+3xy—y*+2x—y+1=0, find d—i
x=1

BB 3. (fa ] 6-2)
(><—1)2+(y—1)2

Let T:

=1, find the line which is tangentto T" at (2,3).

(2.3)

23
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EMt Mo ITRES

FOEEBIRTA !

(1) B

(2) BUOTERR -~ By A

(3) BB ~ BB T %
(@) WoERERN

BIRE 1. (FaEEHIH] 7-1)

Differentiate the following functions.
(1) f(x)=cos|2x+5|

1+x

(2) f(x)=10%*

24
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BIRE 2. (FHE#HG] 7-2)

(1) Assumethat y=Ilog,u and u=3x*+5.Find %
2
(2) If y=%, u=(3s-1)°%,and s=+t,then % =7
u_

t=9

BIRE 3. (FEH ] 7-3)

2
Find &y and d—Z for the following equations.
dx dx

1) X —xy+y’=1 ()

XEE

X—y (3) Iny=(2x+3)"

25
RIBEED RIX



K—HFES (L)

BIRE 4. (HEEEH 7-4)

xsinl ifx=0

Let f(o=1"""x |
0 ifx=0

(1) Calculate lim f(x) (2) Calculate f'(0)

(4)Is f'(x) continuousat x=07?

BIRE 5. (k&R 7-5)
1700SX ity 20

Let f(x)=1 x .Find £'(0).
0 ifx=0

26
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BRI\ YVIRE
() £ x=x, A

HI y=1f(x) BB (x,f(x)) ZURARERAE :

GALE

wOFTREIEGE (%, f(%) HERERE
C IR

Bl 1.
Let f(x)=sinx.Findthe tangentlineto y= f(x) at x:%.

~

BIRE 2. (FiEHfH] 8-1)

Let f(x)=x>+3x*—-4x—5 and P is a point on the graph of y = f(x). If the slope of the tangent
line to the graph of y= f(x) atPis5, find P.

27
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BilRE 3. (K 8-2)

Suppose the tangent lineto  f(x)=ax’+bx*+3 at x=-1 is y=3x+4, findaand b.

BIRE 4. (FiEH R 8-3)
Find all tangent linesto f(x)=x*+x+1 passing through (1,2).

28
FRMEEED © 2020



BIRE 5. (FiEEIf 8-4)
Suppose that there exists two tangent linesto f (x) = x> —2x+2 passing through P. If the slope of
these two tangent lines are 6 and -2, find P.

Bl 6. (FiEHB 8-5)
If the tangent lineto  f(x) =x>+ax®+bx—8 at (2,-10) has the smallest slope among all tangent
lines, find a and b.

29
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R—iE7 (£)

BIRE 7. (i 8-6)

Find all intersections of f(x) =x®—4x+1 and its tangent line at (1,-2).

30
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YT FB~ IG
—HH=F | BEEMRIE
R

RIERE S T 2 AR AR A A
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BUE YOBIER

SHE MoHER

- HE exp(x) BEERHIFRERH

EH— BEEE

1. e
& f(x) B [ab] LEBEHTE (ab) ERIHATEKEL

# f(a)=f(b)=0 y="f(x)

il

At

1°1f f(x) isconstanton [a,b], then done. P X

2° Suppose f(x) isnot constant on [a,b]. a b
W.L.O.G., may assume that f(x)>0 forsome xe(a,b).

3° " f(x) iscontinuouson [a,b]

. Jcela,b] suchthat f(c)> f(x) forall xe[a,b]
" f(x)>0 forsome xe(a,b)
S f(e)>0
= ce(a,b) and f'(c) exists
4° Finally, since f(c) isthe maximumand f’(c) exists,
we have f'(c)=0 [Q.E.D.]

2. HEEM :

R f(x) B—METE [ab] LEBEHLE (ab) LAIHATKEL

HIfE(E ce(ab) fHfd

A

Let g(x)=f(x)-L(x), y=1(x)

where L(x)= f(a) +W(X—3) ,
@g(@)=g(b)=0

hen 1@ g(x) is continuous on [a,b] 5
@ g(x) is differentiable on (a,b) ' ' X

RIBEED R



R—FED (b)
So, by Rolle’s theorem,
dce(a,b) suchthat g'(c)=0
= f'(c)-L'(c)=0

:f@hr@:m%%@ [Q.E.D.]

BilE 1.
Let f(x)=x"—2x*—8, show that there exists ¢ e[-2,2] suchthat f’(c)=0.

BiIRE 2. (FaEEaEf 1-1)

Suppose that f(x) is differentaible on (2,6) and continuous on [2,6]. Giventhat 1< f'(x)<3
forall xin (2,6), show that 4< f(6)— f(2) <12.
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BUE YOBIER

BiIRE 3. (K 1-2)

Show that

(1) [sinx—siny|<|x—y| forany x,yeR
(2) [sinX<|x| forany xeR

BIRE 4. (faE#EH 1-3)
Let P(x)=a,x"+a, X" +---+aXx+a, beanoncontant polynomial. Show that between any two
consecutive roots of the equation P’'(x) =0 there is at most one root of the equation P(x)=0.

RIBEED HRIX
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BIRE 5. (FE#EIf] 1-4)
Prove that if f(x) is differentaible on an interval land f’(x)<1 forall xel,then there is at
mostone cel suchthat f(c)=c.

BIRE 6. (FiEE#{5] 1-5) (Cauchy’s mean-value theorem)
Suppose that f(x) and g(x) both satisfy the hypothesis of the mean-value theorem. Prove that if
g'(x) =0 farall xe(a,b), then there exists at least one number c e (a,b) such that

fb)-f(a) _ f'(c)
gb)-g(@) g'(c)

FRNEEEM © 2020



%@E T»L ﬁgqﬁﬁﬁ

ST Mo RBRIVEF (@piEER)

1. FeZEEA
& f(x) M g(x) £ [ab] HEEEE (a,b) LAY -

@ lim (%) = lim g(x) =0
P X—¥%g X—=%g
@ ¥HMEE xe(a,b), x =%, ¥IH g'(x) 20

HI | lim—=2 FO) _
% g(x)
708

1° 0 f(x) and g(x) are both differentiable at x = x,
f(x) and g(x) are both continuousat x=x,

= f(x,)=Ilimf(x)=0 and g(x,)=limg(x)=0
X—>Xg X=Xy
2°Forany te(a,X,),

since (D f(x) and g(x) are continuous on [t, X,]
@ f(x) and g(x) are differentiable on (t, X,]

by Cauchy’s mean-value theorem,

@) _t0-f) _ O

th ist t, o h that A
ereexist el sueh e e T30 -9t 900

3° Letting t — x,,

then & — x; andthus lim—= f®) = lim () = lim ')
toxy g(t) t>x g (5) t>% g (t)

Thus lim—= () = lim fl(x)
o6 g(x) o gl(x)

4° Similarly, lim —= f(x) = lim LG
X3¢ g(x) xaxog(x)

5°By 3°and 4°, we see that lim ——= 19 Iimﬂ.

.E.D.
g0ty OEP

5

RIBEED R



KR—MRES (k)
2. FEEHIHE

(1) FEEFERIE lim £ (x) = lim g(x) =0 fRF AT UG A !
(2) MELERAIE x,=0 B X;=-—oc0 RFHATLIEH !

(3) 7% o P G T D g S 2 A R KA |

BilRE 1.

Use L’Hopital’s rule to find the following limits.
. sin . sin ] ! . 1- 1

@ Im>2 @) =S () im 2= 5% (4) ljm Z=S08X (5) lim> o
x=>0 X X—wo ¥ x—>0 X—>00 X—0 X
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BUE YOBIER

HIE 2.
Find the following limits.
. tanx—x . X—tan™x . sinTtx—x . sintx—tan™x
gt @ @ T @
7
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R—iE7 (E)

Bl 3.
1-cosx 420

Let f(x)=4 x _Find '(0) and f"(0).
0 ifx=0
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BUE YOBIER

EH= BESIERERFRNE

& f(x) B—7 [ab] LAEERE Al f(x) £ [ab] LIREIRAEEE

ER_EERBERT)

1.

TR EE/ I E -
(1) FEERAME : f(x)> () BH x L
(2) FEEERNME f(x)< () BIHE x #RL

1L 1RAE/ R EREE -
(1) HHBRAME @ f(x)> f(x) E¥ x, HHERY x 5O
(2) HHBHRAME D f(x) < f(x) ¥ x, FHEIRY x BOZ

B - B
(1) M x<x, 0 BRE F()< f(x)
(2) MW U x <x, 0 BB F00)2 f(x)

(3) RRAHENE : RE x <x, > & f(x)<f(x)
(4) BRI 0 HE xo<x, 0 BE F(4)> F(x,)

(5) EHFHEKE @ —IEEN B IR BB

MmAL s MATF - REhE :

(1) Mkl FE-EEREA L f(x) BEE > FTE—

@ MET : E—EERL f(x) BERR - ETE-

(3) HhB:: x, FZE—&ME E—&MET o F T E=HEY -

RIBEED HRIX



R—iE7 (£)

(& —] (& —] (& =] L)
5. ERSTRE L x, fHfS 54
(EFD ER (R GRS

6. AEEISR N :
D HIBFANM

@ MHBHHR/ME :

@ MR A

@ FEBHR/ME

® EHE R
® A A
@ LRI ET A

EIE RN

© i,
L

10
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BUE YOBIER

EFM Mo REEE

& f(x) B—1 (a,b) LAIBHELE [a,b] LEBERKE > x, e(a,b) ©
1. IRIE SRR :
(1) BAME xe(@b), f'(X)>0 = f(x)

(2) BE xe(ab), f'(X)<0 = f(x)

Gl

(1) Forany x,X, €[a,b], W.L.O.G., may assume X, < X,
By M\V.T.,, f(x)—f(x,)=f'(c)(x,—X%,) forsome ce(x;,X,)
By assumption, f(x)— f(x,)<0 andthus f(x)< f(x,)
Thus f(x) increases strictly on (a,b).

(2) Similarto (1). [Q.E.D]

2. MLE~MT: (BERK f(xX) ZKAH)
1) BFAE xe(@b), f'(0)>0 = f(x)

(2 HFE xe(db), f'(x)<0 = f(x)

Gl

(1) By assumption, we have f'(x) increase strictly on [a,b]
Thus f(x) isconcave up on [a,b].

(2) Similarto (1). [Q.E.D.]

3. —RMpEEEE
(1) HE x, £EfwE f'(x)>0 BIE x, A2&meE f'(x)<0

HI f(x) 2 f() B

11
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K—MED (L)
(2) BIE x, EBEWE f'(x)<0 HE x, HEFHE f'(x)>0 >

Al f(x,) & f(x) B

X, X, X, Xo
» o » 3 » o »
++++ ——— ———— ++++ ++++ ++++ - ==

4, ZRMDIEERE :
BE% f'(x,)=0 H f"(x,) T1E

(1) #H f"(x)>0"Hl f(x) 2 f(x) W

() B f'(x)<0 Hl f(x) & f(x) I

5. FEIHIHE:

(1) ZEIEEICHE 14 PRI SR (MfE E )
(2) PIBfrFR K FR/ MR B S (i A  HATHEEH

(3) MifERREREARESRME (ab) L

(4) ACRAEBHME > T b SRR TS 2 AR S  E R S B B B (Est2 f(a) M
f(b)) HEAR/D o HrpmRut2 » Hi/ it

(6) # f(x) WA (ab) LFERIHIATES > MfEE N TR &8

f(x) 2 EHSmE =

12
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BUE YOBIER

B 1.

For the following functions, find all extrema:
(1) f(X)=3x"—x+7

2 f(x)=[x"-1

(3) f(X)=3x*—x+7 on [-12]

(4) f(x)=2sinx+cosx on [0,2r]

13
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R—WEnD (L)
BIRE 2. (fEHG] 4-1)
Find the point(s) on the parabola y = % x* closet to the point A(0,6).

A(0,6)
{ ]

14
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BUE YOBIER

BIRE 3. (FHEHG 4-2)

A box without a top is to be made by cutting small squares, of equal size from the corners of an
8x5 inch piece of card and then tuning up the sides. Find the maximum possible volume for the
box.

7 %)
\

15
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R—iE7 (£)

BIRE 4. (k#EEG 4-3)

(1) Suppose f'(x,) =0, must f(x,) be alocal extrema?

(2) Suppose f(x) increaseson (a,X,) and decrease on (X,,b), must f(x,) be a local
extrema?

(3) Suppose f'(x,)=f"(x,)=0, must (x,, f(x,)) bea pointof inflection?

(4) Suppose (X,, f(X,)) isa pointof inflection, must f"(x,) be 0?

16
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BUE YOBIER

EXA R

1) #H B H y=K 2 y=f(x) BEFEN—HRKEEER

1%

}\517

1% ’

o

()

Al x=H =2 y=f(x) BEFEN—GFBE#HLE

35{7

(B) & L(X)=ax+b ’#

Hl y=ax+b & y=f(x) BEEN—GKREHIE

a=
E —_—
“${ﬂm A48 b

At

- im[f (x) - (ax+b)] =0

i £ (0= (ax+b) _

X—> X

0

005 by
X X

= |lim

X—>0

erE:O

X—0 X

Iim[@—a] =0

X—>0

= Iimm:

X—0 X

a [Q.E.D]

N
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R—iE7 (£)

y=L(X)

BIRE 1. (F:3EHf] 5-1)
x2+4

Find all vertical asymptotes of y= :
X —

FRMEEED © 2020




BUE YOBIER

BIRE 2. (FHE#HF 5-2)

1-x°

X% +1

Find all horizontal asymptotes of y=

BIRE 3. (FHEHF 5-3)

Find all asymptotes of f(x) = x* sin%.

19
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R—iE7 (£)

ER7N MAMERE

1. AR R 13 o B 0 ] 28 S I 7 O R B R A o
2. Mo fEBED B

1° PlEn GIpRy Ry 1]
2° SR SREH
3° fHATH

4o — R ERHENG ~ ERAYFIE - A0
5° SPI) B 57 R 1 B B2 SR PO N 35 S

20
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BUE YOBIER

Bl 1.
Sketch the graph of f(x)=

1° Dom(f)=

(L+ x)?
1+x2

Odd function or even funcion? y
Intersections :

Asymtotes
f'(x)=

1e

f'(x) = -1

21
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R—iE7 (£)

BIRE 2. (FHE#HG 6-1)

2
Sketch the graph of Sketch the graph of f(x) = X2+4 .
X
1° Dom(f)= y
Odd function or even funcion?
4
Intersections .
2
Asymtotes :
4 -2 - .
F'(x) = 2 4
-2
-4
f ”(X) —
22
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BUE YOBIER

EHt Moo=

1. & f(x) £ x=x, Alfldm >

Al y=1(x) £ (%, f(x,)) RIYIHE

2.4 LO)=f(x)+ /(%) (x=%) ’
Al L(x) B85 f(X) £ x=x, HURIEILERE

HHEKRE x=x, H5E LX)~ f(X)

3. & f(x) B—RlfoE
(1) dx 22— TR x TTREIRUNE LR

(2) dy= P FoR L(x) £y HlABE dx MR E
(3) dx I dy #AIEE f(x) WM E
(4) dy FTHZR(EEE f(x) BIRUNELE

A

Ay = T (% +dx) = T (%)

A 4

23
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R—iE7 (£)

B 1.

Find the linearization L(x) of the given function f(x) at x=x,

1) f(X)=vx*+9, x,=-4 (2 f(x)=tanx, X, =7

24
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BUE YOBIER

BIRE 2. (FHE#HG 7-1)
Show that the linearization of f(x)=(1+x)* at x=0 is L(x)=1+kx.

25
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R—iE7 (£)

BIRE 3. (FHE#HF 7-2)

Estimate the following.

(1) (1.0002)*

FRMEEED © 2020

(2) {1.0007

26



BINE MHHIFER
BIE 4. (FaEEHEIH] 7-3)

Estimate the change in the volume V = %ﬁrs of a sphere when the radius changes from r; to

r,+dr.

27
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R—iE7 (£)

BIE 5. (FEHEG 7-4)

The radius of a circle is increased from 2 to 2.02 m.

(1) Estimate the resulting change in area.

(2) Express he estimate as a percentage of the circle’s original area.

28
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BUE YOBIER

ERN\ FIEE

1 HKMMAEE V2 2 X¥-2=0MH J2 HE—ME&RRE; RIOWAE V2~1414..
(BRI 1S 2 R HE — BE R B SR > AR TR B — R = -

2. HHEEM x*-2=0:
1° B x, =1 &—f§ f()=x-2 7 x=x =1 Y y=L(x)=2x-3

2° i y=L(x) Fl x WIEZRHE xizg:l.s :

B f()=x2—2 1F x=x1=g B 45 y=L2(x)=3x—%

3° MR y=L,00) Al x EHREE xzzgz1.41667 :
; 17 17 577
B F()=x=2 1F x=x,=— MWH y=L(x)="xx-2"
i (x) =5 y=L()="ox-T7

4o R y=L(x) Al x SH0ECEE X3=%z1.41422 )

Sl

EHULTE > AATE—B (x} B limx, =2

2

y=x"-2

y=L(x)

X, ~1.41667

29
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3. HIEERAIN
1° E—ERERERE X,

2° *Uﬁﬁ Xn+l =

A

HIRBAI T RE g E f(x)=0 ZIR

i — 8 {x}

y="f(x)

y = Ln+1 (X)

4. HFIEERTUATRER :
FEAREEI ALY - HEES
(1) HEAREGRGE
(2) TERMERE b SR g

(3) 3 x B F'(x)=0 MEREFRE x

/Xn+1 Xn

RMEEED © 2020
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BUE YOBIER

B 1.

Use Newton’s method to estimate the solutions of the equation x°>+X—1=0 by starting with
X, =-1.

31
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R—iE7 (£)

BIRE 2. (FHE#HG 8-1)

Use Newton’s method to find two real solutions of the equation X*—2x°—x*—2x+2=0.

32
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BUE YOBIER

BIRE 3. (FHE#HF 8-2)

Estimate 7 by applying Newton’s method to solve the equation tanx=0 with X, =3.

33
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R—iE7 (£)

BIRE 4. (FHE#HF 8-3)

Estimate /3 to five decimals.

FRMEEED © 2020
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R—iE7 (£)

YT FB~ IG
—HH=F | BEEMRIE
R

RIERE S T 2 AR AR A A
a1 B TR AR B il ot B2 B
B TEL 4% R A N 2 T A s e 535
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BRE 1/ ﬁ'(""l’%)

- WNRALEEFEX FHHEHE

1 #aE—ERE y=f(x) > FMH

FRHBEAE [a,b] B x #hrE

KB RER

(1) j f (x)dx =

@ [ txdx=

2. j:f(x)dx e f(x) 1F [ab] kil

I
JZf(x)dx,

4. A fhE

HEER

"'Iﬁ

EBY AR

y="f(x)

@) =

@) 1+IV=

(%, £(x))

\/
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R—iE7 (£)

BiIE 1.
I1108dx =?

BiIRE 2.
I:xdx:? (a<b<0)

FRNEEEM © 2020
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BilE 3.
J:llxll— x?dx =?

B 4.

2r
_[0 cosxdx =7

y

RIBEED HRIX



R—iE7 (£)

EH- FEESNES

O THKBOIH

TE 7% f(—x)= f(=x)=

Rt W % - H B

R

y y
~—] X
EQp B y Eap
SERE j f (x)dx = j f (x)dx =

BilRE 1.
(1) _[_22 x3dx =? (2) I_’;sin xdx =? (3) J‘_ll|x| dx=?

FR=MEEEM © 2020



B 2. (hsstdif) 2-1)

True or false:

(1) flx\/xz +1dx=0
(2 J:” cos X +1dx = Zf COS X +1dx

(3) J:ll|x|dx = 2J.01|x| dx

RIEEED R



R—iE7 (£)

EH= ERPEES

1. & f(x) £ [ab] bHEGEE
T oa=x <X <X<--<x=b & [ab] EH—H7E
H¥HEE 1<k<n > BHH Ax, =X -X%_ * Hl:

1) 4 % elXx]’1<k<n
Hl Rf,[a,b]zzn:f(X;)AXk e f(x) £ [ab] £
k1

(2) ¥ M= max f(x)’>1<k<n’

XX 1.%¢]

Bl U, =Y MAx, B8 f(x) & [ab] L

(3) & m.= min f(x) > 1<k<n’

XelX 1. %¢]

B L= max, B8 f() & [ab] LM
k=1

[ —] B2/ [B=] kA1

(=] T4

2. A1 vs. TFHI vs. ZER vs. Lbf(x)dx

(1) Lf [a.b] U f.[a,b]

Rf J[a,b]

b
@ Lipn—] fO0dX_Upy

FRNEEEM © 2020




(3) é%%ﬂ%ﬁﬁmﬁ%ﬁ ’ Lf’[a’b] ﬁtﬁ Uf,[a,b]

(4) NEHEOHEEE A >0

B Ly A1 U,y HEER— A
IR f(x) 1E [ab] 2 M [ (0d -
PR SRIR HEIS -

(1) #H a=x,<x<X<--<x=b & [ab] ER—H7E
HIRTHEA P ={x,X,,....x,.} KERiEHTH]
R AT AT DT _EAT ~ TRIRIZR AR SR EHE L&
DO Ui =Yipane
@ Lifan = Lifanre
®  Rifan = Rifame

(2 # P M P, 5 [ab] LW—MHDEH PPk
HIFR P, B P OBOE T L0 BIBERATIE AT 70 & - IR

L

f.[ab],R —— Lf J[a,bl,R,

@ U f.[a,b],R, —U f .[a,b],P,
AN
mEl

©)

IP| = max(x, —x,)

HI [P >0 WEERE P R RERBHE S BIBEE |P| BIRE o
(4) SERILLERSSE BT (0 fE [ab] WASHERERMT ;
% f(x) £ [ab] EABGEEH P2 [ab] LiHHE

H )

HIRE () 76 [ab] ZAIRDH - MEHE [ f(dx=A

7
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BlE 1.
Show that I: dx=b-a with a<b by definition.

BIRE 2. (fa SR 3-1)
Find ijdx by defintion.

FRNEEEM © 2020



BIRE 3. (fEHG] 3-2)

1, : .
Let f(x):{O X:g,showthat f(x) isnot integrable over [0,1].

RIEEED R



R—FED (b)

BN R EREEE

& () M og(x) &R [ab] EATREMEKE > H ceR B—HE -
1. PHBERE :

@ [c f(xdx=

@ [ t)+g(xdx=

@ [, 109-90dx=

£,
@ [5m®
P

(1) Let P be a partition of [a,b],
f(x) iscontinuouson [a,b]
f(x) isintegrable on [a,b]

. b
u f [a,b]P — lim Lfy[ayb]'p =A= L f(x)dxeR

lim
|P|—o0 IP—o0

MUy ame = lim 3 cMAX =c lim 3 M, Ax =c imU, ;. o =CA

IPI—0 IPI—0 [PI=0 IPI—0

and H!’IHTO Lyt fagp = H“Hm D emAx, = cull‘m D mAX, = CHIF’IHTO Lt jasye =CA

b b
: Lc- f(x)dx:cA:cIa f (x)dx
2 HIPiHTOUHg,[a,b],P:

and HIPIHTO Lf+g,[a,b],P =

[ F0+ g(xdx =

10
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EEHRFNRE ¢ (HIEx, €[a,b])
@) [ fdx=]" f(dx+

@ [ fx)dx=

() [ txdx=

y=1(x

EEHAFNR

1) % m<f)<M > H <[ t(x)dx <
@ % 109<g0) > B [[Teodx  [Tg0qx
(3) # a<b ’ HI U:f(x)dx‘ - j:|f(x)|dx

T - £(X)

ﬂg(x)
| 109

a b a b

X b

(1) [2xdx=? (2) [ 2x+5dx="

11
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R—iE7 (£)

BIRE 2. (FHEEE ] 4-1)

Suppose that ff(x)dx:S, Ef(x)dx:7, _[:f(x)dx:Z,and [ foodx=-1.
Evaluate the following integrals:

1) ff(x)dx ) sz(x)dx 3) Lsf(x)dx

BIRE 3.  (F:EH G 4-2)
Show that J':x”dxﬁé forall neN.

12
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BIRE 4. (FE#HG] 4-3)
Let f(x) be continuouson [a,b], show that there is a number ce<[a,b] such that
[ f0dx= £ (0)-h.

13
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R—rED

(-£)

ENA MESEEXER |- SMBEE

#FOf(X) B—1E [ab] LAIHEMEE -
1. #HT1E (ab) E&mE F(X)=f(x)
| [ f (k=
anBA
2. R F'x)=f(x) B F(x) EHzE f(x) B

BIE 1.

b b
(1) [2xdx=? (2 [ 2x+5dx="?

F=NBEET ©

2020

14




BIRE 2. (FEsEEEf 5-1)
Evaluate the following integrals. (peQ, p=#1)

(1) [ xdx @ [ xdx @) [ Uxdx (@) [ x°dx

15
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R—WEnD (L)

BIRE 3. (FHE#HF 5-2)

Evaluate the following integrals.
. . P i sin x
d 2 d 4 gpc?
1) IO sin xdx (2) jo cos xdx (3) jo sec? xdx 4) IO L sin? x

16
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BIRE 4. (FHE#HF 5-3)

Evaluate the following integrals.

O A= @[ e @ [
241-%° 01+x° x|Vx -1

17
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R—iE7 (£)

BIRE 5. (HEHEH] 5-4)

Evaluate the following integrals.

(1) J.:%dx (2) J'E COS X

2 L+sinx

dx (3) [ 2In2dx (@) jolgxdx

18
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EHN FAERDERER

1.

4.

5 FW B f(0 MEEE
(1) (F()+c)'=

(2) #H G'(X)="1(x) " Hl G(x)=

PRI SR B B e — > BT DURS SR 5 B8 EE LR A
B f(x) BIREEE

BRHEHTRE f(x) TS RERERECZ HZE—EHE B0 frUE EEE— 8 5K

BOF(X) |

[ /(o) =

j f(x)dx 5 f(x) B

AL AR — {2

BiE 1.

Find the following integrals.

(1) [5dx (2) [dx (3) [x*++/xdx

19

(4) [xPdx
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R—WEnD (L)

BIRE 2. (FHE#HG 6-1)

Find the following integrals.

X 4x+6 x + X
1) | —d
()j|x|x ()j|2x+3| ()I‘x+1‘

20
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BIRE 3. (FHE#HF 6-2)

Find the following integrals.

(1) J'sin xdx (2) J'cos xdx 3) I sec’ xdx 4) J'sec X tan xdx

21
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R—iE7 (£)

BIRE 4. (FHE#HB 6-3)

Find the following integrals.

O [—A—d @ [l @) [——ox
V1-x? 1+ x? |x|v/x* -1

22
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BIRE 5. (HHEHEH 6-4)

Find the following integrals.

1
1) | =dx 2
Ol @ |

COoS X
1+sinx

dx (3) [2*In2dx (4) [3"dx

23
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R—iE7 (£)

Eit SHEH

1. HBEALHRAR : e* =cosx+isinx

sinx =
nj15
COSX =
sinhx =
2. EFE
cosh x =
sinh x cosh x
H tanhx= » cothx =— » sechx = v cschx = —
cosh x sinh X cosh x sinh X

DU 75 P B s 8 R R 0
3. NP B HOE P b A R B

BiliE 1.

Differentiate the following functions:
(1) sinhx (2) coshx (3) tanhx

24
FRMEEED © 2020



BIRE 2. (FHE#HG 7-1)
Find: (1) sinn*x  (2) cosh™x  (3) tanh™x, then differentiate them.

25
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R—iE7 (£)

BN\ R 1

PR AEEMERN S
(c)y=0 (ceR) (xP)=px""  (peR, p=0)
r_X )
M= 10 = oy T
= AEHMS
(sinx)" =cos x (cscx)' =—cscxcot x

(cosx)' =—sinx

(secx)’ =secxtanx

(tan X)' = sec® x

(cotx)’ = —cot® x

R=AEH S
(sin'x)' = ! (csc'x) = 1
V1-x° |x|v/x? -1
(cos™x)' = 1 (sec™ x)' = !
1-x? |x|+/x* -1
(tan'x)' = +1x2 (cot™x)' = N _12
fEHAESH D
(In x)'=§ (e") =¢"
(In f (X))’ = Tf’(())(()) (ef(x))r = ef(x) . f !(X)
(log, X),:xl—ia (@) =a"lna
(log, f(x))' = . (fxgﬁ " @™y =a"™(Ina)f'(x)

FRMEEED © 2020
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S M

(sinh x)" = cosh x

(csch x)" = —csch x coth x

(cosh x)" =sinh x

(csch x)" = —sech xtanh x

(tanh x)’ = sech® x

(coth x)’ = —csch? x

RE B
(sinh™x)' = 1 (csch™ x)’=_—1 (x=0)
1+x° |x|V1+x®
(cosh™x)' = L (x>1) (sech™x)' = = (0<x<1)
— Xv1-x°
(tanh™ x)’:l_x2 (|x|<1) (coth™ x)’:l_x2 (Jx|>1)
27
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R—iE7 (£)

RN MAXRDPBERFEZ—  BHERE

1. BHEEHRERRN—E0 T B » SRR EE S #E o
SRt J.2xx/X2+1dx

u=x’+1 = du_ = du=

ZI__J\
dx

Hi| _[Zx\/x2+1dx:
2. FTHHRHES u=u(x) K HHE vX)dx BEE > BIES BRI E L)

3. TEHEEMBEERR > R #HE |
Skl I:ZX\/X2+1dX

du =
S u=x*+1 = {x=0 = u=
X=1= u=

HI| j:Zx\/ X2 +1dx =

4. RNA

(1) TEBSH [ f(9())g'()dx =

() ERH [ F(9(0)g'(X)dx=

28
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BIRE 1. (FHE#HG 9-1)

Find the following integrals.

(1) IXZ\/X3+1dx 2) j XA/ X + 4dx (3) J.xzx/x—ldx

29
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R—iE7 (£)

BIRE 2. (FHEHG 9-2)
Find the following integrals.
COS X

@ I\/sin X

dx (2) [tanxdx (3) [secxdx

30
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BIRE 3. (FHE#HF] 9-3)

Find the following integrals.
e’
@ | o X (2) [x*e dx ® |

31
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R—WEnD (L)

BIRE 4. (FEEH G 9-4)

Find the following definite integrals.

T

(1) J.Ox\/x2+3dx ) jo

sin 2x elnx
3
1+smx ®) '[

32
FRMEEED © 2020



EXNT MAXRPBEFFEZZ  —ABERE

1.

= A E R B EURERR — M T BB B PRI TR u=u(x) - T2

# x A sinu > secu B tanu ©
=MEfES x BEH

Q) B Jai-x = %4 x=

@ B -2 = & x=

AN
REl

3) & a’+x =

QD

X =

=AERESE x IRE BETRIEENE
1)
(2) A B A

| =

33
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R—iE7 (£)

BIRE 1. (FHE#H G 10-1)

Find the following integrals.

1 1 dx
— X2

@) [z @ | = ©) lez—_ﬂ

34
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BIRE 2. (FHE#H G 10-2)

Find the following integrals.
1 1
J5_4x—x? 2 dx 3) | ——d
(1)."54X X“dx ()J.\/m ()JX2+X+2X

35
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K—ED (L)

BIRE 3. (FHE#HF] 10-3)

Calculate J‘_%,[ X3A/x? +1dx.
7

B 4. (FEH S 10-4)
Evaluate the area of a disk of radius r >0.

FRMEEED © 2020
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EXMtT— OKRABEBLTFELZE : DEEDE

1. i‘@ﬂjf(x)g(x)dx I o AIEAE H o BRI IR AR 2 o
2. HFX=1f(x) HG(X)=g(x) ’ I :

@) [FXe)dx=

@ [ Fx)g(x)dx=

B

~ (F(X)G(X) =F'(X)G(X) + F(X)G'(x) = f(X)G(x) + F(x)g(x)
. F(X)G(X) = j f (X)G(X) + F(x)g(x)dx = j f (X)G(x)dX + j F(x)g(x)dx
i j F(x)g(x)dx =F (X)G(X) — '[f(x)G(x)dx [Q.E.D.]
3. OHESARNE —MEEL
1) Iudv:uv—jvdu

(2) j: udv = uv|:1 — j: vdu

37
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B 1.

Calculate jxexdx and Ixzexdx.
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BIRE 2. (FHEEHG 11-1)
Calculate len xdx and Iln xdx .
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BIRE 3. (FHE#HG 11-2)

Calculate Iexsinxdx and jexcoshxdx.
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BIRE 4. (FHE#HG] 11-3)

Calculate _[sin’l xdx and J'tan’lxdx.
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BIRE 5. (RE&f 11-4)

Calculate I sec xdx , I sec? xdx and I sec® xdx .
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BIRE 6. (FiE#HF] 11-5)
Show that jsed”zxdx:z—ik—sec”xtanx-k—ll—jsec“xdx holds true for all nonnegative integer n.

n+1 1+n

43
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BIRE 7. (FHE#HG] 11-6)

1 . n-1
Show that | cos" xdx = =cos"™ xsin x + — I cos"? xdx and conclude that
n

n
, 1-3-5--(n-1) = , if n is an even integer > 2
J’Ozcos“xdxz 224'2'6Wn1 2
4:6--(n-1) , if niisan odd integer >3
3.5.7--n

44
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BIRE 8. (kB 11-7)
Calculate I:|x|dx,

BIRE 9. (FE#HF 11-8)

Calculate _[eax sinbxdx .
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BT /AR

M RME FABRS S &Mz
chx =cx+C
Xp+l
. J.xpdx= +C
Ipxp dx=x"+C (p=0) p+1
(p=-1)
Iﬁdx:|x|+c j|x|dx=%+c

jde=|nf(x)+c
[ (x)

J11 0] e = AT o

.[%dx:ln|x|+c

J.Inxdx=xlnx—x+C

I%dx:ln|f(x)|+c

ax

Iexdx:ex+c J‘eaxsinbxdx: ~—— (asinbx—bcosbx) +c
a“+b
f f &
Ie “f'(x)dx=e" +C Ieaxcosbxdx: ——— (acosbx+bsinbx) +c
a“+b
- n-1
. . sinf " xcosx n-1..
J.sm xdx = —cosx +C jsm” xdx = — + jsm” % xdx
n n
cos"'xsinx n-1
fcos xdx =sinx +C [cos" xdx = + [cos™? xdx
n n

J'sec2 xdx =tanx +C

_[tan xdx = —In|cos x|+ C

Icscz Xdx = —cot X + ¢

J.cot xdx = In|sin x|+ ¢

Isecxtan xdx =secx+C

J.secxdx =Injsecx +tanx|+C

jCSCXCOthXZ—CSCX+C

jcscxdx:—ln|cscx+cotx|+c

Jsec3 xdx = %secxtan X +%In|secx+tan x|+C
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M RME FBAER H AT
j\/ldex=sin‘1x+C ‘[\/7 _lsm‘l( )+C
dx =sec'x+C =15ec‘1( )+C

I;
XX -1

'|.|x|\/7

dx=tan+C

-[1+x2

[ dx=—tan*(Y)+C
a +X a a

J.sin‘1 xdx = xsin* x++/1-x*>+C

J‘cos‘1 xdx = xcos ™ x—+/1—-x% +¢

jtan‘1 Xdx = xtan‘lx—lln‘x2 +1‘+C
2
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EH+= AXREBELFEZHE : S5 2E

ma | ggxg dx (PO il Q) HHRZIER) K iTHHH

2. JRFDDER .

P(x) RO s
1° & B A HIE
S FRREEIR 0 (x)+Q( J

eRHER s RX) e R(X)

20 | %dx= [ AGdx+ | %dx o [ A0 TR

Hrpg— Q (x) #2—Xa=iiE2 — K= -

Py

Q0] FIQ,, (X
H deg A (x) =degQ, (x)—1

RIS Z AR 3. e S B

B3 o SRR B2

Het A 1 R(X) 2AIB P(X)+Q(x) HIRGXAIRR o

Q0 " ROPIQOT QI

RO 4, & AL | & AL AL
Y [0 ™ J QT j [, 00T J Q. T
48
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flE 1.
Calculate J‘Zde.
X" —x-2
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B 2. (F:3EHEH] 13-1)
2x% +3

Calculate jw X
X(X —
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BIRE 3. (FH:EHH 13-2)
X% +5X+2

Calculate f— X
(X+D)(x*+1)
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BIRE 4. (FHEHH 13-3)
3x* + x3+20x? +3x+31

Calculate J' IO 1)
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BIRE 5. (FEdHif 13-4)

5
X2+2dx.
X° -1

Calculate I
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YT FB~ IG
—HH = | BEEMRIE
AR

RIERE S T 22 AR AR i A
a1 B TR AR B il 2t B B
B TEL 4% R A 5 N 2 R A s e 535
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BRE Bo(RR)

BNE R (RR)

B ER E T AR—EREGTRER

EH— ERERESRD  GREA=AEHRES

1. BR=AEHES (E m M n FEIEAEE)
(1) jsinmxcos”xdx 7

2k+1

@ m BAE = sin"x=sin®" x = (sin® x)* sin x = (1—cos’ x)* sin x

2k+1

@ n BHFE = cos"x=cos™™ x =(cos’ x)* cosx = (1-sin’ x)* cos

. 5 1-cos2x
sin“X=———

® mn 2 = FHEXLSK
2 1+ cos2x
CoS x=T

2 J'sec”‘xtan” xdx A

@ n RMEEC

F tan" x =tan®™ x = (tan® x)* = (sec’~1)* #i1% sec’ x

m (Step 2] A [sec™ xdx——sec xtanx+—fsec dx

1+n

» [secxdx=In|secx +tanx|+c; [sec’ xdx =tanx+c

@ m BEK
= sec” x =sec™? x = (sec’ x)“ sec® x = (1 + tan” x)" sec” x
® mn &% :
sec” xtan" x = sec”**! xtan®*** x = sec® xtan®* x(sec x tan x)

Step 2| tan® x = (tan? x)* = (sec’*—1)*

RIBEED R
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2. fEA=AHNRS
B [sinmxcosnxdx * [sinmxsinnxdx Bt [cosmxcosnxdx
= FMH=fARBIBRLNEAR
(@  2sin AcosB =sin(A+ B) +sin(A— B)
@ —2sin AsinB = cos(A+ B) — cos(A— B)

3 2cos AcosB =cos(A+ B) +cos(A—-B)

BIRE 1. (KK 1-1)
Calculate |sin x cos” xdx
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BiIRE 2. (FaEEaEEfH 1-1)
Calculate [sin” xcos® xdx
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BiIRE 3. (KSR 1-1)
Calculate [sin® xcos® xdx
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BIRE 4. (fEEH 1-2)
Calculate |[sin5xcos3xdx
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BiIRE 5. (K 1-2)
Calculate |[sin xcos3x cos5xdx
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BB 6. (fi iR 1-3)
Calculate f tan® xsec” xdx
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BIRE 7. (fa 8 1-3)
Calculate [tan’ xsec® xdx
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BIRE 8. (i Ea#if 1-3)
Calculate jsec3 X tan® xdx
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B FHRAOTAH— | SRHEMENTRS

1 ER RSB RS [ f(x)dx =

2. & I:|f(x)|dx = FEFE

= [’]f(0|dx=

(Hrp 1 ={x:f(x)>0} T I_={x:f(x)<0})

Gl

WA

\/ \/ F(x)

HIE > [ ()]dx =

M £ (0)
I ‘ ,’/C d \\\\

—
a: b
;b
e
o
o

FRMEEED © 2020
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Bl 1.
Calculate .[fz‘xz ~2x— 3‘ dx
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EN= WHEIEXAZHED | SRENTRS (BES)

1. BE7HEER

(1) [Dfe0dx HA lim f(x) =40 > ce[a,b]

X—C

@ [[fodx HF a=—0 H b=oo

2. 3K [Pfodx B #iE

(1) limf)=+0 = [ f(x)dx=

X—a

(2) limf(x) =10 = j f (x)dx =

X—b

(3) lim f(x) =40 H lim f(x) =+

X—a x—b

= [ f(xdx=

(4) limf(x)=+0 HH ce(a,b)

X—>C

= ["f(x)dx=

(5) a=—0 = [ f(x)dx=

6) b= = [ f(xdx=

(7) a=—0 H b=w

= ["f(x)dx=

Ssl
@D j dx_llmj j_dx ® Lwizdx:!igﬂtizdt

1z
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3. FEHEIHE:
@) |7 f(x)dxs=lim| f(x)dx
2 #H f(x) REREC A [T f)dx=2["f(x)dx
@) #H f(x) REFHE LEE [7 10Qdx F—ER 0
& ol
K J:xdx ¥ o Ifwxdx:—w izl IcdeX:w Fft L I:xdx MEET A
BIRE 1.

Calculate j 0;

dx

14X’
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BIRE 2. (RG] 3-1)
1

1+¢e”

Calculate L:O dx

FRMEEED © 2020
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BiIRE 3. (K 3-2)
Calculate jowe’xsinxdx

15
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BIRE 4. (KHEHH 3-3)

FRMEEED © 2020
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s sz IE N\ (EEN

EHN MRS EAER I - SREHE

A f(t) AR

d x
— | f(t)dt=
© de‘ ©

d (a
— | f(t)dt=
» - [t @)t

d o0
2) — f (t)dt =
(2) i Ia (t)dt

%09 ¢ tydt =

g,(x)

d
3) &j

At ]

x+h X x+h
f(t)dt—| f(t)dt f (t)dt
ij*f(t)olt:limIa ® L‘ ® :Iimu
dx 2 h—0 h h—0

f(c)-h

= lim (EH x<c<x+h, by foHEER)

h—0

:rlmimof(c):f(x) (A x<c<x+h H f(x) BE#E) Q.E.D.

B 1.
Evaluate dijoxxltz +1dt
X

17
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Bl 2. (KESER) 4-1)

Find the second derivative of Lj/zcostdt

BIRE 3. (FEH G 4-2)

Let G(x)=jox{sjosf(t)dt}ds,where f (t) is continuous for all real t. Find G(0), G'(0), G'x),
G"(0) and G"(x)

18
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EHA REEiRS

1.

2.

3 — 8 FO DB AR AR P88 > HER A AT DUGE I (B A R AR R R A R P

B8

Al b e R

=f
(1) & () 1F [ab] FR— IR o

FIF y=f(x) B x 85O e —E

» RUFT S HERAT |V = | ng\\w<&

(2) & 9(y) £ [M,N] ER—EIERRERERE > A

B x=g(y) EFEU ymsdomeE—g  Y=N

PSR A |V = |
y=M
=] e
(1) & f,(0) A1 f,(x) £ [ab] LRE—EIEamE
BB B f00<f,00) 0 B y=f(x) EE : “\.:y:fl(x)
BA 0 y=1,(x) BIERA DL x SO /%( y="1,(x)
B T e R R kb Y

v- |

(2) & f,(0) M f,(x) £ [ab] LE2—EIEANE y=N

HWEEO B (0 <f,(x) 0 B y=f0 BF
y=M

RO y=1,(x) EERA > B x ST O e
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g > R P S e i R A

v- |

(1) #% a=0" f(x) 1£ [ab] E&—fEIEE Y H

3. RIFE:

KB =R y=f(x) BEIEE L [ab] EF

BHElV= |

KB HiF x=g(y) EEESL  [M,N] Ef

(2) & M>0" g(y) &£ [M,N] LR@—{HEIEEE -
y=N ﬂ"
y=M

Bf o Bl x B D e —E > RIS e

BE|V=

20
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BIRE 1. (FasEaEf 5-1)
A sphere of radius r can be obtained by revolving about the x-axis the region below the graph of
f(x)=+/r’=x*, —r<x<r,then try to find the volume of sphere.

21
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BIRE 2. (FHE#HF 5-2)

Find the volume of a pyramid of height h given that the base of the pyramid is a square with sides of
length r and the apex of the pyramid lies directly above the center of the base.

22
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B 3. (KE#HIB) 5-3)
Find the volume of the solid generated by revolving the region between y=Inx and y=x about
the y-axis, where xe[1,2].
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