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1 #E— R y=1f(x)
1)

@)
3)

TRl x 1E x, 5B f(x) GFLMHE

FATH
ForE x EATE x, SR f(x) EFIHIH

ForE X EEHTE x, Sk f(x) &FIHHE

y y = f(x)

2. WIRTFHAENEBER

T X
\\5 X X X3 Xy X Xg .

limf(x)=L <
X—>Xg
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BIRE 1.

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

y

BIRE 2.

Let f(x)=Xx.Does Iiml f(x) exist? If it does, what is the value?
X——
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B 3.

x* ifx=0 : . . .
Let f(x)= ) .Does lim f(x) exist? If it does, what is the value?

1 ifx=0 x>0

Y
X

BIE 4.

-1 ifx>0 ) ) ) )
Let f(x)= . .Does lim f(x) exist? If it does, what is the value?

1 ifx<0 x>0

Yy
x
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BIRE 5.

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

P& 6. (RG] 1-1)
{—1 ifxeQ
Let f(x)=

1 ifxeQ

. Does Iing f(x) exist? If it does, what is the value?
X—>
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BIRE 7. (KHEHH 1-2)

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

y
1 """'"I""""""'é"""'"'"|"""""""""""""'""'"'"E""""""I’""""""i """""""""""
x
1 ----------------------
) 3z - T Vs . 3 5
oy 2 _ _r i dd
2 2 2 2 d
5
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EHZ WIRMBIEES

1. HZB¥ (parameter) NEEEREL :

f(t)

=<

+: 24
NI R

!Lrpf(x)zL &

2. MRFFEREISER |

imf(x)=L <
X—>Xgy

3. HWERNME 0 EXR

B 1.
Apply the &-0 definition to show that Iin}(3x +2)=5.
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B 2.
Apply the &-0 definition to show that Iir[12(5x -7)=-17.

BIRE 3. (FHEHB] 2-1)
Apply the &-0 definition to show that Iin;(xz +5)=9.
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BIE 4. (FiEEHE G 2-2)
Apply the &-0 definition to show that lim 1 =

o>3x—1 2

BIRE 5. (FHEHG 2-3)
Apply the &-0 definition to show that Iin; VX+1=2.
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BRT (#3) MPRAYME—E

1 H B f() £ x=x, FMRFE > RIHMEREZME—FY o

At ]

1° Suppose that lim f(x)=L and lim f(x)=M.
X—>Xo X—Xg

If L#M, then w>0.

2° . limf(x)=L and lim f(x)=M
X—>Xg X—>Xg

. 35>0 such that, VO<|x—x|<&, |f(x)_L|1|f(X)_M|<|L—2M|

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

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

2. BRI (Jim f(0)
o EEREE o FRRERE o M IR R
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EH= —LEEAREERIEIR

1. liml=1

X—>Xg

it ]

2. limx=x,

X—>Xg

At B
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3.

4.

lim |X| = |%,|

X=X

it ]

1

1

limx" =x7 (x,>0)

X=X

B

11
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5.

6.

]

MIES (L)

lima*=a* (a>0)

X=X

it ]

limlog, x=1og, x, (a>0, x,>0)
X—>Xg

At

F=AEEED © 2023
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VA .
B O<x<§ B> sinx < x<tanx

sinx—siny :2cos(xz y)Sin(X; y)

a6t H

13
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9.

]

MIES (L)

limsinx =sinx,

X—>Xg

At

10. limcos x =cos X,

X—>Xg

At

s8N © 2023
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B—E GR

XM WIRESERE (HAERR)

O #F limf(x)=L > limg(x)=M H ceR
X—>Xg

@) lim[cf (x)] =
X%

@ fimlf(0+g(9]=

@ fim[f()-g0)]=

@) #H M=0 - fl limX) _
X—>Xo g(x)

At H]

(1)

15
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2)
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(3) 1° Given ¢>0,since lim f(x)=L,

X—>Xg

f(x)-L|<

36,>0 such that, VO<|X—X|<d,,

2||v|| 1
36,>0, 3K >0 suchthat, VO<|x—x|<5,, |f(X)|<K
" limg(x)=M
". 36,>0 suchthat, VO<|x—X,|<d;, |g(x)- M|<2K

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

s|f(x)||g(x)—M|+|M||f(x)—L|

K.—
<K-Z M |2||v||+1

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

1

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

Given ¢>0,since limg(x)=M,
X—>Xg

36,>0 such that, VO<|x—x|<d,, |9(x)—M|<2¢
36, >0 suchthat, VO<|x—X,|<6,, g(x)—M|<¥
So, VO <|Xx—X,|<,, we have
M M

9001 =190 ~ M1+ M |2 M| Jo0 M| |- - M.

. 2
or equivalently, —— <—

g(x)| M|

2°Let 6 =min{5,,5,}>0,

then, VO<|X—X,|< &, we have

17
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=&

‘L_l‘ZIM—g(x)Izlg(x)—ML 2

909 M| [ g0OM | Jo(alM] 2y,
M
. : . .1 1
3° Since ¢ is arbitrary, lim ——=—.
X—’Xog(X) M
(X)L 1 1 L
4° By (3), we see that lim——==Ilim[f(x)-——]=L-—=—. [Q.E.D.]
X=X g(x) X=X g(x) M M
Bl 1.
Find the following limits.
) . 2X-5 . 2X=5
1) lim(x* +2x -1 2) lim 3) lim
(1) lim(x" + ) ) M X2 3) e
18

RIBZEED © 2023



B—E GR

BIRE 2. (&G 4-1)

Let P(x)=a,x"+a, X" +:-+aX+a,, show that lim P(x) = P(x,)
X—>Xo

19
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A—HESD (L)
BIE 3. (FEEHR 4-2)

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

X—X%g

BIRE 4. (FEEEHER] 4-3)
Show that
2k +1

(I) limtanx =tanx, for X,# 7, KeZ
X—>Xo

+1

(2) limsecx =secx, for x0¢2k 7, KeZ
X—>Xg

20
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Em (¥h3E) WIRNEESEREE

1. H—EHE f(x) £ x=x, WBREELE
HI 356>0 ~ M >0 1§ VOo<|x—x|<s FH |[f(x)|<M

'S:g

HA

1° Suppose that lim f(x)=L.
X=Xy
= 36>0 suchthat, VO<|x—x|<5,
= VO0<|x—X|<&5, L-1<f(x)<L+1

f(x)-L|<1

2°Let M =max{L+1,|L-1}
_{L+1£ﬂ+ﬂ£M
L-1>-|L-1>-M
LVO0<|x=%|<S, ~M<L-1<f(X)<L+1<M
= VO<|x—X|<5, |f(X)|]<M [QED.]

21

RNBEED HRIX



R—ED ()

EHA BREFEEE (SR)

O #Hlimf(x)=L H limg(t) =g(L) °

X—Xg

Al lim g(f (X)) =
X=Xy

At

1° Given ¢ >0, since Itinljg(t):g(L)
36,>0 suchthat, VO<|t—L|<d,,
limf(x)=L,

X—>Xg

. 36 > 0such that, VO<|X—XO|<5,

gt)-g(L)|<e.

f()—L|<s,.

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—¥%g

BIRE 1.

Find the following limits.
(U|@Jﬁ+1 @)mm%+4

B3

22
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ER7N BFEEFRIER

T P(x) M1 Q(x) HRZER A
1. !Lrpo P(x)=P(x,) H gLrpoQ(X)=Q(X0)

Q(x) _

2. # P(x,)=0 > Hl I|r£10 P
5 _ , Q(x) _
3. H P(x)=0 1H Q(x,)=0  HlI X'L”Q P(X)

4. BE P(x)=Q(%)=0 =

5. BH 5FNRx =7 x=0 =

B 1.
Find the following limits.
o xA-1 x*—16
1) lim 2) lim2 3) lim
() -1 x—1 () x>2 X —2 () x—>-1 X

23

x3+1

2_2x-3
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BIRE 2. (KHEHH 6-1)

Find the following limits.

(1) I|m(———)— (2) I|m( x -1 X_)l(
x-3°x 3" X -t x2—-1 x-1

RIBZEED © 2023
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BIRE 3. (KisEHH 6-2)

Find the following limits.

(1) lim¥=22 XX+51_2 @) lim Vit “f_*zx ~V3
25
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R—ED ()

ER7N () AsEEAERA1FE

1. EHWREFE > EEHR liryO f(x)=L "
HI Ve&>0, 36>0 s.t. VO<|x—X|<3, | f(X)-L| ¢

2. FiIEMRAEE > BEEE LeR > lim f(x)=L ¥TRAL

X—Xg

FEHE—M lim f(x)=L ’ 1Lnxwof(x):L ARILH EASBGARANT :

X—Xg

3e>0, V6>0 s.t. Ix ME 0 x—x|<5, | f(X)-L[ze

3. Kt lim f(x) THRENERRS :
X—>Xg
VLeR, >0, V5>0 s.t. Ix /B 0<| x—X|<5, | f(X)-L|>¢

a5 )
.1
(1) leg(]; NMETE
EaAE!
1° Given LeR,W.L.O.G. may assume L >0, consider ¢=1
Given o >0, choose x:min{é, }
2 2(L+1)
—>0 and 2 >0
2(L+1)
x>0

= |x-0Hx|=x>0 and |x—0|:|x|:x£§<5

= 0<x-0ko

2°  Now, for such X

If é< 1
2 2(L+1
) 1 1)
then X =min{=, }=— 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

5, 1

2 2(L+1)
then x:min{é, L 1= ! Byl
2 2(L+1)” 2(L+1) 2L+2

26
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B—E GR

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

3° Since L is arbitrary, Iing1 does not exist. [Q.E.D.]
x=0 X

% f(x)={1_1 ?fxeg R lim £ (x) R

it ]

L-1| |L+1
1° For L=##1, choose g:min{g,u}
2 2

Given o6 >0, choose X:§>0

= |X-0HXx|Ex>0 and |x—0|:|x|=x=g<5

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

If xeQ, |f(X)-LE-1-LHL+1}>

+

|L+1]

> min{%,“——;ll}: &

2
L=, min{—| L-1]

2 2
This show that Iing f(x)#L forany L=+1

If xeQ, |f(X)-LHE1-LHL-1p

|L+1]
—t=¢
> }

2° For, choose ¢£=1
Given ¢ >0, choose xe@Q with 0<{x—-0kJd
In this case, for such X
| f(X)-LH-1-12>1=¢
This shows that leﬂg f(x)=1

3° For L=-1, choose &£=1
Given 6 >0, choose xg@Q with 0<|{x—-0d

In this case, for such
| f(X)-LH1-(-)|F2>1=¢
This shows that Iirrg f(x)=-1

4° By 1°,2°and 3°, Iirrg f(X) doesnot exist. [Q.E.D.]

27
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£t HBEERER

1. lim|x/=

X—>Xg

2. lim = H lim =~
x—0" |X| x—0" |X|

B 1.

||rn|x|3—+x3 =7
x—0 X '

B 2. (FEHH] 7-1)

E

RIBZEED © 2023
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ERN\ SHITFARKARR

1. [xX]=

i Bl

(1) [L6]=
) [2=
(3) [231]=

2. B n RBECEUE:
(1) lim[x]=
(2) lim[x]=

@ limpd

X—Xg

e—o Y=I[x]

3. H x, BAREHE > lim[x]=

B 1.
Find the following limits.

(1) Iin;(Z[x]+7)

(2) Iir_q_ X[X]

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

(1) lim[x~[x]] (2) lim([x]-x] (3) lim[x—[x] (4) lim([x]-x]

30
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BIRE 3. (FEHERH 8-2)
Find the following limits. (x, e R\Z)

(1) lim[2x] (2) lim[2x] 3) Iinx10[2x]
X=Xy X=Xy X—>

31
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EHh SEETIRZER

1 HEPEMEREE > 4o M —o ;
+oo JEAE(THOR » —o PRAEMIEUN > EFTAE —EE8

2. limf(x)=0c <& VM >0, 36>0 such that, VO<|X—XO|<5, f(x)>M
X—¥%g

3. Iimf(X)=—0 <

X—>Xp

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

X—>00

5 limf(x)=L <

X—>—00

6. limf(x)=0 < VM >0, 3N >0 suchthat, Yx>N, f(x)>M

X—0

7. limf(x)=-0 <

X—>00

8 limf(x)=c0 o

9. limf(X)=-0 <

X—>—00

7

32
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BIRE 1. CREEER 9-1)

Show that Iimi2 =0

x=0 ¥

BIRE 2. (FEEG 9-1)

Show that Iim1 =0

X—>0 X

33
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R—iED ()

BIRE 3. (FHEHB] 9-1)

Show that lim X =0

X—00

BIRE 4. (KHEHH] 9-2)

Show that lim 2)(;1 =
x—0 3X° +2X -1

34
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BIRE 5. (FHEHG] 9-2)

2
Show that lim 2% —2X+3 _¢g

xon X2 42X—T

BIRE 6. (KEHEH] 9-2)

2_
Show that lim2X_—2X+3_

X—>00 X

35
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EXtz— EXLEE SRS

s

£ Nn>m
ax"+a X"'+---+ax+a
1. lim 0= fin=m
x>=fp X" +b X"+ + b+
fHn<m

2. BFIZHASAPEEREMER > EREEE D o708 RHE
3. ERHBUEIREME : (1) 28XY () ZHABEI » KGR

HIE 1.
Find the following limits.

. 2x%—3x+1 . 2x2—3x+1 ) 4X+2 .o2x3=2
1) lim———= 2) lim—————= 3 _ 4 m——
M x> 3x+1 @) x>x 32 +2X -5 ) x> 3x? +2X —5 @ x>0 —3x3 +1

36
F=AEEED © 2023



B—E GR

PIRE 2. (FHEHER 10-1-1)

Find the following limits.

1
. (x2+3)(3x*-1) . A5x®—x _A9x?+1 _Yx-¥x
1) lim 2) lim 3) lim 4) lim ———
) : @0 2x% +1 ) nm, X +4 @ x> X + {x

" (4x —3)(2x2 +5)

37
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PIRE 3. (FHEHEM 10-1-2)
Find the following limits.

(1) 1@0(\/x2+x+1—x) ) XILrEO(\/x2+9—x)

38
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Btz BRIERGE  EHEHS R

B 1.

Find the following limits.

(1) lim2> =32 @) lim2> =32 3) lim23 =32
x>0 7.3 +2.4% x>0 7.5% +2.4% x>0 7.5% +2.4%

PIRE 2. (FEEEEIF 10-2-1)
Find the following limits.
2.5 -3.2" 2.5 -3.2" lim 2:3 =3-2°

1) lim£2 =2 2) lim s> =22 3
UL W @ s a () M550

39
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BIRE 3. (FEEEEIH 10-2-2)

Find the following limits.

1 2 1 2 1 1
2.2 -3-(5) 2.2 -3-(5) 2.2 -3-()"
W lm——2,  @lmg—3 Ol
7'(5) +2‘(g) 7'(5) +2‘(g) 7'(5) +2‘(g)
40
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BT z= EBRBE | XVEST log

O B x—oow B&KME >> >> >> >>
PR 1.
Find the following limits.
. log, x .5 .3
1) lim—2— 2) lim= 3) lim=
( ) X—>00 X ( ) n—wo nl ( ) n—oo n3

PIRE 2. (FHEHEB] 10-3-1)

Find the following limits.
1

(1) lim¥n 2) limn"

41
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EHt+— KEEE

1. EEAR
(3> 0 15 VO<|x—x,|<n BH g(x) < f(x) <h(x) "
limg(x)=limh(x) =L I
X—=>Xo X—Xg
y
y=h(x)
. e y=1(x)
y=9(x)
: X
XO

At ]

1° Given &£>0,since limg(x)=Ilimh(x)=L,
X—>Xo X—>Xo

36, >0 such that, VO<|X—X,|< &,

g(x)—L|<e and |h(x)-L|<e.
So, VO<|Xx—X|<&,, 9(X)>L—-& and h(x)<L+e

2° Let ¢ =min{n,o,},
then, VO<|Xx—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 HAEEEE %0 B %, BAITILUEN |

42
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& 1.
Show that lim>X 1,
x-=0 X
& 2.
Find the following limits.
1y lim2X ) lim(xsin2)
X—>00 X x—0 X

43
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PIRE 3. (R EEH 11-1)

%, ifxeQ _[x ifxeQ
Let f(X)—{Q ifx20 and g(x)—{o’ ifng’ShOWthat
(1) lim f(x) =0 (2) limg(x)=0
44
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PIRE 4. (FHEHEA] 11-2)

Find the following limits.

1
(1) lim3" ) lim3 +5 + 7"

45
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BR+= i Wi

x20 X

sinx

O KEFREHE lim=—=1
X—> X
B 1.
Find the following limits.
. sin3x _sinx’
W = @ =
B 2.
Find the following limits.
1 Iiml—cosx @) Iiml—c?sx
x—0 x—0 X

RIBZEED © 2023
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PIRE 3. (FHEHEM 12-1)

Find the following limits.

(1) Iimsm(.smx) @) Iimsm(smx) 3) Iirnsm(l—cosx)
. x—0 SN X x—0 x—0 X2
i3
O 17 :
(1) “msmx: @) “msmx: 3) “ml—cosx: ) "ml—cosx:
x=>0 X X—o X x—0 X X—>00

47
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R—ED ()

YT~ FB -~ IG
—E(EEF | BUEEARIE
A E BB

RIERE 7 T 2 AR AR A A
rf I B AR B il 5t B2 B
Bl TEL 52 A AR R T 2 i EA o o B
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EH— ERENAE

1 EEREBEE | ERENBEER > sEH T AL S R

y =X

y =sinXx

2. BB y="1(x) £ x=x, FEEHLT =] 5EH M
(1) f(x,)TFE GE—HED)
(2) lim () 7L A=A =)
(3) f(x,) A XILer(x) Y lLrpof(x)if(xO) (AT )

RNBEED HRIX



AK—MEn (L)
4 B y=f() T x=x EENEE:
(1)

f) fEx=x, i o 1)

)

5. B#L y=f(x) f£ (ab) 3HE

1
6. WUWIEEN IR = MBI SRR B F() =[x A1 fO)=x" 5
S R

O WEES -EEHN=

B 1.

Show that f(x) =|x| is continuous on R.

RIBZEED © 2023



PIRE 2. CREHEB 1-1)
Let fW)Z{_l ifxeQ

1 ifxeQ

. Where is f(X) continuous?

PIRE 3. (FHEHEG 1-1)
_[x ifxeQ
Let f(x)_{o xeQ

. Where is f(Xx) continuous?

RNBEED HRIX



R—ED ()

1. WABERRE :
& of(x) f g M x=x #f > H ceR - Hl:
(1) c-f(x) £ x=x, H#
@ 10+9() t x=x M

) f(0-9(0 £ x=x il

@) # gx)=0 B T8 g oy it
9(x)

At ]

B E - EER

2. AR
ti f(x) 1t X=X LT H. 9(x) 1t x=f(x) HE

Al g(f(x) f£ x=x, HiE

GAlE

p={Ui(Y

H2E R -FEEMA

(k]

RIBZEED © 2023



BIRE 1.

Find the x-values (if any) at which f(X) is not continuous.

(1) f(x)=x—cosx (2) f(x)=+tanx 3) f(x)= i

x> —36
B 2.
Find the x-values (if any) at which f(X) is not continuous.
-2x+3, x<1 tan 2%, x| <1
M fe=1: " T @f0= 4
’ = X, x| >1
5
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BIRE 3. (KHEHH] 2-1)

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

sindx 2, x<1
H f(x)=¢ x ' (2) f(x)=qax+bh, -1<x<3
a—2x, x=0 -2, X>3
6
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E= RRAERERVERF

-

O # g(x) ZHEEKE

- lim g(f () =

[Ek]
B 1.
Find the x-values (if any) at which f(X) is not continuous.
(1) limsin(cos(7x)) (2) lim|5" -2] (3) lim(log, x)*

RNBEED HRIX



R—ED ()

SN EREESNPREER

1. & f(x) B—1E [ab] LEAGEBGHKE -

= KB—ENE f@ M fo) ZFAEEE

2l -

f(a)

2. WEHHRTEERZY o ONAFERIE > F2EsFEMEINE -

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.

RIBZEED © 2023



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

BIRE 3. (REEHH 4-2)

Let f(x) be continuous on [0,1] and 0< f(x) <1 for all x €[0,1]. Show that there must be some
number ¢ €[0,1] such that f(c)=c.

RNBEED HRIX



R—ED ()

EHE EREHR{EEE

1L & f(x) B—1E [ab] LAGEERE

f(c)=

BIFTE c,c, e[a,b] F& {

y

2. HoE B H AR o AUNANFRENE > 2%

Y y=f(x)

BIRE 1.

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

RIBZEED © 2023
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BIRE 2.

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

or minimum.

11
RNBEED HRIX



R—ED ()

YT~ FB -~ IG
—E(EEF | BUEEARIE
A E BB

RIERE 7 T 2 AR AR A A
rf I B AR B il 5t B2 B
Bl TEL 52 A AR R T 2 i EA o o B

RIBZEED © 2023



B-E Mo

B=E Mo

- AR > BRI

EH— SHRMIEE

1 B y=f(x) * RFUT FRIEBIE x=x, [UEAIE o
[1x%)= y="f(x)

2. f'(x,) B f(x) £ x=x, Xo
3. f'(x) BB f(x) I

4. # F(x) BB f/(x) HIEITELLE

5. Ui f(x #Hx BT FIRE

6. f(0 fE x=x B x B3 FIRR

~

Hof'(x,) 1 BIFRMER f(x) I x=x,
8. BB HIER |

f(x) F x=x, A% <

©

f(x) # (ab) T <

RNBEED HRIX



R—ED ()

B 1.
Let f(x)=c, where ceR. Show that f'(x)=0.

BIE 2.
Let f(x)=Xx.Show that f'(x)=1.
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BIE 3.
Let f(x)=x".Show that f'(x)=2x.

BIE 4.

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

RNBEED HRIX



R—ED ()

BIRE 5. (hsEif] 1-1)
Let f(x)=a". Show that f'(x)=a"Ina.

B 6. (FaEEaEf 1-1)
Let f(x)=log, x. Show that f'(x)=

1
xlna "
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BIE 7. CRESIR 1-2)
Show that (SinX)' =coSX.

BIE 8. (FEHEIf 1-2)
Show that (COSX)"=-sinx.

RNBEED HRIX
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BIRE 9. (KiEHH 1-3)

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

PI7E 10. (FaE#HH] 1-3)

Let f(x) be continuous at X =x,. Must f(X) be differentiable at x = X, ?

RIBZEED © 2023



B 11. (REHEB 1-4)
If f'(2) =2, find the following limits.
f(1+6:]])_ f(2) @) lim f(L+4h)— f(@1-7h)

h—0 h

(1) lim

h—0

BIRE 12. (FaEEHEIH] 1-5)
If f(1)=0 and f'(2)=3, find Ihl_rB

f(1—h)
6h
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j(*MUFf < )

EH— (#3%) BRAEH - BAIEBEBAHNH

1. 1EE¥mE
RAELE 40 FRE o BREE S BES 0 HRIBRIRE
(1) BHH—E BWAE . Al+r)
oy TS A(1+£)2

r
n

— JE - r
o= BwmAIE A(1+§)3

RIKEHE > 55 0 W BT A(1+%)”

(2) M @ o RRKIE ?
At ]

n {&

(1+£)+(1+£)+--~+(1+£)+1 ,
AR AE A n nn 1 n > n+i/(]_+ﬁ)n -1

r

o n+—)+1
N (1+_) < n :n+r+1:1+ r
n+1 n+1 n+1

= @+ <as Ly
n n+1

— AL+ < AL )
n n+1

W B2 B !

(3) M : HIRTEAEIRTERY > —FERING T GEGERZE 2
it ]

I\n n n I n o r n I n (F\n
A+2) =CJ+Cl -+ CL-(D)° +C (D) +-+.Cl - (D)

n

nin-1 nin-1)(n-2 nl r
Cn £y 00D, (1) 0D0-D) (0,0t r
n 3! I n
_ | _ 1 "
:1+r+n(n21).r_+n(n 1)3(n 2)r_++n_r_
n 2! n 3! n" n!
N N NSNS
2 3 r.n
<l+r+—+—=+-+—
21 3! n!
r.2 r3 rn ) .
<1+r+§+§+---+m+-~ (8 TE IS 15 S S BN
8
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2 3 n

HI| 1+r+§+§+-~+—l+~--:ao+a1+a2+a3+~--+an+~--
13 n!

rk+1

Q. (k+D! r

= —
a, o k+1
k!
B KeN (BEEHE kK 55 —— <t
k+1 2
I K>k Dl Bl
a 2
1 1 1 1
W aK+1<§aK ’ aK+2<EaK+l<?aK T ? a‘K+m<2—maK

%Zﬁ\ a0+a1+a2+...+ak71:M (0<M<w)

Al a,+a, +a,+a,+--+a, +--=a,+-+a, +a +a, A,
%/—/

M

1

1
<M +aK+§aK+?aK 4o

1 1
=M +aK(1+§+?+---)

=M +2a,
r.K
=M+2.-—< o
K!

K
B n REER 0 lim+ D) <M +z.%<oo
nN—o0 n |

K
~ limAQ+ Ty < AM 4 2AT
n—w n KI

WO SR R - —FEDURE R R 258

<00

@) B A(1+%)” K& o YT

2ArK

HEHTEIERE » 95 A(1+%)”<AM + <w
Ff A(1+%)” o0 BRIMRNIETE

G lim A(1+%)“ eR

n—ow
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R—ED ()

65) EAIkH m(u%)n cR
¥ 5 I ) 4 AR mm%)n f
(6) e MR HARES > HENE 2.718281828...

2. BATEHEELHARYE

(1) BREEEE : f(x)=¢"; HREBIE () =¢

(2) ERBWEP () =log, x=Inx ; HIFHMHE f’(x):%

10
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B-E Mo

B MomEEE

& f(x) M g(x) ¥FE x=x, Al Al :

D) (€ X) £ x=x LAFHE (c-f)(x)=
2 (F+9)(x) T x=x LAHH (f+9)(x)=
(B) (f-9)(x) £ x=x, DABH (f-9)(x)=

(4) % g(x,)=0  HI (é)(x) PATBE (é)'(xo)=

it ]

1 (- )(x)=

@ (f+9)(x)=

11
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R—iED ()
@ (1)) =i DD 9)00)

i £ +N)0G +h) = £(x)g (%)

h—0 h

_lim f (%, +h)g (%, +h) = F(%)g (X, +h)+ F(%,)g (X, +h)— F(%,)g(X,)

h—0 h

i D=L gy 1 1) S0 D=000)

h—0 h

= ' (6)9(%) + f(%)9'(x%) [QED]

ﬁX%+m—QX&)
h

1 1
— I|m g(XO +h:\ g(XO)

h—0

@ 7 (3)(x)=lim
g —0

g(Xo)_g(Xo+h)
=|h|”(] g(X0+:)g(XO)
~ g% +h)—g(x,)
m h
>0 g(x, +h)g(x,)
_—9'(%)
(9(%))?

oy = (F-Lyo)
g g

= £ 00) + )Y (%)
g g

),y —00%)
a0 % g00)?

_ F)9(x) — F(%)9'(%)
(9(%,))*

[Q.ED.]

WX

O MERBMT =

O MERIIHT =

12
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BIRE 1.

Show that (tan x)' =sec’ x and (secx)' =secxtanx.

BIRE 2. (KEEEEIR 2-1)

Find the derivative of the given function f(X) at the point X =X,.

1) F(x)=2x*+5, x -1 @) f(x):‘::i’,

X, =1
(3) f(x)=sinxcosx, x,=0 4) f(x)=a'log, x, x, =1

13
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R—ED ()

EX= MaakE (ERE)

i f(X) £ x=x, A H g(xX) & x="f(x,) Al
I (gof)(x) T x=x RAE (gof)(x)=

L
@
A
1°Define F(y)={ y-Tf(X) °
9'(f (%)) ify="1(x)
: o 9 —9(f (%) 2
Jim F(y)=_lim_ Y= t(x) =0'(f (%)) =F(f (%))

2°For t#X,,
if £(t)="1(x),

0

If ()= f(x,),

ten ITM-9(F() _ 9(F®)-9(F (%)) =T (%) _ F(f () fO-00)
t=% (1) — (%) t—X, t—x,
3° S0, (g 1)) = lim &2 NO=(0° D6 _ i, 9(FO)~9(F ()
t>x t—XO t—X t_XO

()0 P =F (100D 00) =9 (F06) 1) [QED]

14
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PIRE 1.
Calculate (1) [(2x+5)®] (2) [sin(2x+5)] (3) (™) (4) [log,(5* +1)]

BIRE 2. (FaEEEI) 3-1)

Show that |X|' % and |f(X)|’ _ 1) f'(x).

X )

15
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R—iED ()

BIRE 3. (K EEEIf] 3-2)
Let f(x)=x", where pe@Q. Show that f'(x)= px"™".

16
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BIRE 4. (F5:EEE 3-3)

Difterentiate the following functions.

(1) f(x)=[2x+5| (2) f(x)=]sinx|+|cos X
@) 1(x)=log,|x+1 ) f=1
17

3) f(x)=(sinx)?
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R—ED ()

ENN R=AHHVEHEH

1 R=ARBIEE !

(1) sinx—=—
(2) cosx—E—
(3) tanx—E—
2. = P = A B R %
(1) y=sin?x <
2) y=cos'x <

3) y=tan'x <

4)
)
(6)

4)
)
(6)

cSCX—2—
sec x—=—

cot x—%

y=CC'X <
y=seC'X <

y=cot'x <

3. REAKBHMZTERBEE © (LU sin” x &)

B

y=sin"x = siny=x

= apsy =

(siny) =x'" =

dE W (sinTtx) =

RIBZEED © 2023
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4. =8 B B E FRIBON i 4R

PR &L TE F I fiE 5
. T T
=sin~" x ~1<x<1 Ley<t
/ 2 y 2
y =cos " X —-1<x<1 O<y<r
=tan™ x xeR Ty
g ) 2°7%3
y=cot™ x xeR 0<y<rz
y =sec™ X x<-1 Bl x>1 o<y<rz fH y;t%
y=cscx x<-1 B x>1 —%Sysg H y=0

5. R=F BRI HAMETIE :

(1) arcsinx=sin"x

(4) arcescx =csc X

(2) arccosx=cos ™ x

(5) arcsecx=sec™x

(3) arctanx=tan™"x

(6) arccotx=cot ™ x

19
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BIRE 1. (KEHEH 4-1)

Difterentiate the following functions: cos*x, tan'x, and secx.

20
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EHA MR

B K BB BHE R
(c)=0 (ceR) (xP) = px** (peQ’ p=0)
r_X SR (ST
=5 100 =g gy T
=B
(sinx)"=cosx (cscx)' =—cscxcot x

(cosx)' =—sinx

(secx)’ =secxtan x

(tan x)' = sec’ X

(cot x)' = —csc? X

= F B B oy

. 1 -1 ’ _1
sintx) = (csc X)) =——
( ) 1— x2 |x|«/x2 -1

—_ _1 -1 ’ 1
costx) = (sec™ X)) =——
( ) 1— x> |x|v/x* =1
1 -1
tan' x) = cot™*x) =
( ) +X2 ( ) 1+ X2

21

RNBEED HRIX



R—ED ()

EH7N RREWMA T IRESHAM S &

LB j—x S -

1) # fx) B x s =
2 # @) By =
@) I f(s) ¥ s M5 =
@) ¥ () Hx M5 >

(5) #F 2s°+5x—sint ¥ x HH =

2. BRERERHS
QL B fx) Hxo 1= —

2 #%F f(x) B xfm2RX = =

@) #F f(x) ¥ x w3 X = =

4) # f(x) B x Ho n X = =

& 1.
2
For xy =1, find g—i and ‘;TZ at (% y)=(L1)?

22
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BIRE 2. (KiEHEH 6-1)

d
For x* +3xy—y* +2x—y+1=0, find _di
x=1

BIRE 3. (FEH B 6-2)

(x-1°  (y-1
2 8

Let I':

=1, find the line which is tangent to I' at (2,3).

(2.3)

23
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EHt MOITRES

FRERHEIIARTA !

(1) &

(2) BorERR S By &R

(3) B ~ BBy %
(4) WorE#EN

PIRE 1. (FE#HG 7-1)

Differentiate the following functions.

(1) f(x)=cos|2x+5|

1+x

() f(x)=10*

24
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BIRE 2. (KEEHIF 7-2)
dy

(1) Assumethat y=1log,u and u=3x"+5. Find a
X

2
2 If y=u—+i, u=(3s—1)2, and s=+/t, then % =7
u_

t=9

BIRE 3. (FEEHIG 7-3)

2
Find d—y and d g for the following equations.
dx dx
X+ 1
(1) X —xy+y* =1 O oy=y () Iny=(2x+3)'

25
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BIRE 4. CKEEHRB] 7-4)

1.
— if
Letf(x):xsmx |x¢q

0 ifx=0

(1) Calculate Iirrg f (x) (2) Calculate f'(0) (3) Find f'(x)

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

BIRE 5. (FaEHIE 7-5)
17C0SX ity 20

Let f(x)=4{ x .Find £(0).
0 ifx=0

26
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BRI\ VRS
(X)) £ x=x, Alfd >

Al y=f(x) BIBTE (%, f(%)) ZUHRAERAE :

GALE

wORORYIRGE (%, f(x)) HHEMER
C ORI

BIRE 1.

Let f(x)=sinx. Find the tangent lineto y=f(X) at X= %

%

BIRE 2. (RHEEH] 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) at Pis 5, find P.

27
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BIRE 3. (KiEHH 8-2)

Suppose the tangent line to f(x) =ax®+bx*+3 at x=-1 is y=3x+4, find @ and b.

BIRE 4. (FEHEH 8-3)
Find all tangent lines to f (X) = x* + x+1 passing through (1,2).

28
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BIRE 5. (FiEHER 8-4)
Suppose that there exists two tangent lines to f (x) = x* —2x+2 passing through P. If the slope of
these two tangent lines are 6 and —2, find P.

BIRE 6. (FiHEEfH 8-5)
If the tangent line to 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—ED ()

BIRE 7. (K% 8-6)

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

30
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R—ED ()

YT~ FB -~ IG
—E(EEF | BUEEARIE
A E BB

RIERE 7 T 2 AR AR A A
rf I B AR B il 5t B2 B
Bl TEL 52 A AR R T 2 i EA o o B
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BUE MOHIER

SNE MorEA

- HE exp(x) BesEIHIFRERG

Ei— HEER

1. JAESEEH
& f(x) R—E7E [ab] LHEBHTE (ab) LEAIHAVEKE

# f(a)=f(b)=0 ° y=1()

Hi

At

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

2° Suppose f(x) is not constant on [a,b]. a b
W.L.O.G., may assume that f(x)>0 forsome xe(a,b).

3° " f(x) iscontinuous on [a,b]

. dcela,b] suchthat f(c)> f(x) forall xel[a,b]
" f(xX)>0 forsome xe(a,b)
S f(€)>0
= ce(a,b) and f'(c) exists
4° Finally, since f(c) isthe maximum and f’(C) exists,
we have f'(c)=0 [Q.E.D.]

2. HfEEM
FOf(x) B—MEfE [ab] BEBEHAE (ab) LrIHAVERE

HIFTE ce(ab) 15

Gl

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

@g(a)=g(b)=0
hen < (@ g(x) is continuous on [a, b] !
@3 g(x) is differentiable on (a, b) ' X

where L(x) = f(a) +L;(b)(x—a) ,

RNBEED HRIX



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

= f'(c)-L'(c)=0

BN f’(c)zL’(c)zw [Q.E.D.]

BIE 1.

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

BIRE 2. R 1-1)

Suppose that f(X) is differentaible on (2,6) and continuous on [2,6]. Given that 1< f'(x) <3 for
all x in (2,6), show that 4< f(6)— f(2) <12.
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BUE MOHIER

PIRE 3. (RZEEIfH 1-2)
Show that
(1) [sinx—siny|<|x—y| forany X,yeR

(2) [sinX<|x| forany xeR

BIE 4. (FEEH 1-3)
Let P(x)=a,x"+a, X" +---+aX+a, be a nonconstant 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.

RNBEED HRIX



R—ED ()

BIRE 5. (KHEHRH] 1-4)
Prove that if f(X) is differentiable on an interval /and f’(x) <1 for all x €|, then there is at most
one cel suchthat f(c)=c.

BIRE 6. (FiEEHIfH] 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 far all xe(a,b), then there exists at least one number ¢ €(a,b) such that

f(b)-f(a) f'(c)

g(b)-9(@ g'(c)

RIBZEED © 2023



%\EE M ﬁEUWﬁH

S Mo RERIVIEF FBpEER)

1. MEEH
& f(x) A g fF [ab] EEMHALE (ab) Ao

(@ fim £ (%) = lim g(x) =0
i X—>Xo X—Xo
@ EHIE xe(a,b), x = x,, FEH g'(x) 20

HI | lim T _
0 g(x)

Gl

1° " f(x) and g(x) are both differentiable at X =X,
f(x) and g(x) are both continuous at X=X,

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

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

by Cauchy’s mean-value theorem,

f'(Q)_fO-F0) _ f(H)

there exist & e (t,X,) such that

g'(&) a®-g(x) 9t

3° Letting t — X, ,

then & — X, and thus lim ()_I () — lim f'(t)
Lo gt) e g'(d) ek g't)

Thus lim Fx )—I f (X)
on g(x)  o% gl(x)

4° Similarly, lim ——= f(x) = lim e
SR 900 % g

5° By 3° and 4°, we see that lim ——= () = lim fI(X).
=% g(x) % g'(x)

[Q.E.D.]

5
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K—iiEn (L)
2. FEHHE:

(1) FEEFERIE Xlinxlf(x)leirpog(x):oo IRF AT DAfE AT !

(2) RAEEANE x,= oo

33{7

Xo = —o0 BEHATLLfEF |

(3) HEAFELEERIDREZ % B z AR A A — R E R

B 1.
Use L’Hopital’s rule to find the following limits.
1) Iimsmx @) lim sin X 3) Iiml—cosx @) Iiml—cosx (5) Iiml—ccz)sx
Xx—0 X X—=wo X X—0 X—>00 X—0 X
6
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BUE MOHIER

B 2.
Find the following limits.

. tanx—x . X—tantx . sinTtx—x . sintx—tan™x
(1) lem 3 @) IXILQT G) IXILQT (4) 'X'L‘J N
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Bl 3.
17C0SX ity 20

Let f(x)= X .Find f'(0) and f"(0).
0 ifx=0

RIBZEED © 2023



BOE MOBIER

EH= BESERERFENE

B0 B [ab] HREEEES B f() % [ab] LKE
ZE_EBECENT)

1.

B E(E 2R E -
(1) FEBHRAM : f(x)>f(x) BE x &AL
(2) FEBHR/ME : f(x,)< f(x) BFE x SMAL

1L HRAE/ R ERARTE -
(1) HHBRKME 0 f(x)>f(x) E¥ x, IR x BOL
(2) MHBERAME D f(x)< f(x) E¥ x, IR x BOL

BN ~ AR

(1) BN HE x <x, 0 g f(x)<f(x)
(2) R HE x <x, 0 BEE f(x)> f(x)

(3) BROENT ¢ HE x <x, BRE f(x)< f(x)
(4) BMGERL 0 HE x <x, 0 BE f(x)> f(x)
(5) BB . —EERE—E R RIS

MmBL s MET - R :
(1) Mk E-EEMLE f/(x) BER > & FE—
) METF : E-EEMLE f/(x) BER & FE_

£} S PN ELE

(3) KM% x, FE—BIE LM o B FE =@ -

R/ME (B

RNBEED HRIX



R—ED ()

l

(iE—]

5. BREREE: x,

EFD

6. &nA BTN

(& ]

(& =] ClE py]

G

YA

(&) N

@ MHBHR AL

@ HHBHR/IME

@ HEEHHRAMHE

@ HEEHRME

GOF 2
® AL
@ M) L&

e IR

© RihEs :
il S

RIBZEED © 2023
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BUE MOHIER

EFM Mo REEE

& f(x) B—1E (ab) LA[HHTE [a,b] LEBHIERE > x, e(a,b) °
1. SR8 SRR
(1) BE xe(db), f'(X)>0 = f(x)

(2) ¥ xe(ab), f'(x)<0 = f(x)

el

(1) For any Xx;,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(Xx) increases strictly on (a,b).

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

2. ME~MT: (HEREK f(x) ZKA#H)
1) BHIAE xe@b), f"(0)>0 = f(X)

2) BHIHE xe(@b), f'(x)<0 = f(X)

Gl

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

(2) Similar to (1). [Q.E.D.]

3. —RMAIEERE :
(1) HIE x, FBEHE f'(x)>0 BHE x, HEBEWE f'(x)<0°

HI f(x) 2 f(x) HY

11
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AK—MEn (L)
Q) BIE x, EBEHE 10)<0 B x, HBHHE f(0>0"

H f(x,) & f(x) M

XO XO XO XO
> @ > L > L >
e+t ———— ———— e+ b bt

4, ZRMAEERE -
B f'(x)=0 H f"(x,) f#fE

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

Q) B f'(x)<0Hl f(x) &2 f(x)

e = .
5. EEIHH:

(1) ZIEHLMRE B TRER SR, (MEEN)
(2) PIBriR A R ME R B o C HATHEER

(3) MifEkRERERRERME (ab) LR

(4) WORIEEEE - FF R BRI TS 2 A B A S B B BUE (B2 f (@)
f(b)) LR/ o Hrpig Rut2 > Hp iR/t

(6) # f(x) WRHETE (ab) LEIEATHAIRE > MfE 5 A AT HE &30
f(x) 2—MEHNmE =

12
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BUE MOHIER

BIRE 1.

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

2 feo=x-1

(3) f(X)=3x*—x+7 on [-1,2]

(4) f(x)=2sinx+cosx on [0,27]

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

4(0,6)
]

14
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BUE MOHIER

BIRE 3. (RsEif 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—ED ()

BPIRE 4. (RG] 4-3)
(1) Suppose f'(X,) =0, must f(x,) be alocal extrema?
(2) Suppose f(x) increaseson (a,X,) and decreases on (X,,b), must f(x,) be alocal

extrema?
(3) Suppose f'(X,)=f"(x,) =0, must (X,, f(X,)) be a point of inflection?
(4) Suppose (X, f(X,)) isa point of inflection, must f"(x,) be 0?

16
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BUE MOHIER

EXT #hieR

1) # £ VH y=K 2 y=f(x) BEN—HKFEIR

£ 5 5 :

ot

(2)

Hl x=H 2 y=f(x) EFN—KBEHLF

() & L(x)=ax+b ’ # B ’

Hl y=ax+b & y=f(x) BN KRG

a=
:H: ———————
e {ﬂﬂa A% b

At ]

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

i 00— (@x+b)

X—>00 X

0

= Iim[%—a—g]:o

17
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R—ED ()

/
.
/
.
/
.
/
.
/
.
/
.
,
.,
,
7
.,

y=L(x)

BIRE 1. (R 5-1)
2
Find all vertical asymptotes of Yy = Xx +;

18
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BUE MOHIER

BIRE 2. (KEHH 5-2)

1-x°

x*+1

Find all horizontal asymptotes of Yy =

BIRE 3. (KEHEH 5-3)

Find all asymptotes of f (x) = x*sin 1
X

19
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R—ED ()

R MAERE

1. MR RRR e S o B 9 T 25 ) BRI T ) B R A o
2. WO EREIERD B
1° Pl M2 R B R
20 SR B
3° IRHIFTE
4° —XBo PRHGESE ~ SERAVEIE > MWk
5° 9P Bt 7 R 1 B B2 SR PO~ )N 552 S

20
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BUE MOHIER

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

1° Dom(f)=

(1+ x)?
1+x>

Odd function or even funcion?
Intersections -
Asymptotes :

f'(x)= 29

10

°
°
=

£7(x) =

21
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R—iED ()

BIRE 2. (KEHH 6-1)

2
Sketch the graph of Sketch the graph of f(X) = o :
1° Dom(f)= y
Odd function or even funcion?
4
Intersections -
2
Asymptotes :
4 2 —
') = 4
-2
f(x) =
22
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BUE MOHIER

Bt Moo=

1.

& Of(x) £ x=x, Al5

S
=

y=f() £ (%, f(x)) HIYIRRE

LX) = (%) + F/(%)(X=%,) °
HI L(x) 5 f(x) £ x=x, BRI

HIERTE x=x, ML LX)~ f(X)

T (X)) B mE
(1) dx 2—1& » T x FMENEL R

(2) dy= P FoR LX) TE y HMIBE dx AR E LR
(3) dx 1 dy #AIFEE f(x) WHMSE
(4) dy PTHIZR(GET f(x) WU E

A

A 4

Ay = T (% +0dx) = T (%))

X, X, +dX

23
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R—ED ()

BIRE 1.

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

(1) FT(X)=VX*+9, x,=—4  (2) f(X)=tanx, X, =7

24
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BUE MOHIER

Bl 2. (REHEB 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—iED ()

BIRE 3. (RsEif] 7-2)
Estimate the following.

(1) (1.0002)'°  (2) {/1.0007

RIBZEED © 2023
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BUE MOHIER

BIE 4. (ks 7-3)
Estimate the change in the volume V = g zr® of a sphere when the radius changes from r, to

r,+dr.

27
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R—ED ()

IR 5. (REEEH 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 MOHIER

SN\ FIEE

1 HMEELE V2 2 x*-2=0 M—ER > H 2 AR —ERRE ; RIMHALE
N2 ~1.414... > [EAMAS S REUE— AR B RIE > BRI R — AR o

2. HUEEMR x*-2=0:

1° B x, =1 &1 f(x)=x*-2 £ x=x,=1 MYHR y=L(x)=2x-3

2° 8 y=L(x) Fl x BRI x1=g=1.5’
g f()=x-2 fE x:xlzg fy )45 y:LZ(x):sx—%

3 @ y=L(x) 1 x SifR7CEE xzzgzl.41667 )
: 17 17 577
Bl ()= =2 1 x=x ==L Y yoL()=x_207
a1 X% y=LW="%x""1n

R y=L(x) Al x B x3:%z1.41422 :

g

ERENEE - ARE—8 {x} B Lilpoxn=ﬁ

y=x"-2

X, ~1.41667

29

y=L(x)
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R—ED ()

3. HEERAN :
1° E—EEERRELRE X

2° FIA | X, = Eh—83 {x}

HI B T RE @I E f(x)=0 ZIR

At

y=1(x)

y = Ln+1(X)

4. HFEERTUATRER :
FEAREE ALY - EHEES
(1) R EGRGE
(2) TERAE R b R
(3) HfE x, £ f'(x,)=0 KBRS AE x,

30
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BUE MOHIER

BIRE 1.

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

31
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R—iED ()

BIRE 2. (KiEHH 8-1)

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

32
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BUE MOHIER

IR 3. (FE#HH] 8-2)
Estimate \/§ .

33
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R—ED ()

YT~ FB -~ IG
—E(EE | BUEEARIE
A E BB

RIERE 7 T 2 AR AR A A
a1 B R AR B il 5t B 2R B
Bl TEL 5 A ARl T 2 i EAS e o B 7

RIBZEED © 2023



BHE B (FTR)

FHE R"A (A=)

- WNRATLAEBEARR FHEHEEC

EN— ERSEEBR

1 fE—EERE y=1f()  FMH

FoRHEEAE [a,b] LB x ghfrE

KB RER

ﬁ\ Il

2. [[tedx B f(0) % [ab] LA

3. EMIFREBEE
FL \
b —
[ f(x)dx
Ja 770

4. wIfRER O BB RITE |

y="1(x)

(1) j f (x)dx =

) jb“ f (X)dx =

@) Il=

@) 1+1V=

(x, £(x)

y="1(x)

\/

RNBEED HRIX



R—ED ()

BIE 1.
jl”’ 8ax =2

Hl7E 2.
I:xdx=? (a<b<0)

RIBZEED © 2023
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HIE 3.
I_ll\/l— x2dx =7

BIFE 4.

2r
. cos xdx =?

RNBEED HRIX



R—ED ()

EH- FEEHNGES

O FEKEIT

{GETBR] 4 AT B
TE T f(—x)= f(—x)=
Rt WM 5% I H B 5%
AR
Y Y
A \ /
~_ X
ERE [* f0dx = [* f00dx =
P8 1.
(1) .[_22x3dx:'? ) J._’;sin xdx=? (3) .f_ll|x|dx:?

RIBZEED © 2023



BIRE 2. (K&EHH 2-1)

True or false:

(1) flx\/xz +1dx =0

(2) J._” cos X +1dx = ZJ._O oS X +1dx

3) J:ll|x| dx = 2I:|x| dx

RNBEED HRIX



R—ED ()

EN= ERPEAESR

1 & () 1 [ab] b/7BCES
T oa=x <x<x<--<x=b & [ab] ER—HSE
HEHMER 1<k<n > BH Ax =x -x_, * Hl:

1) 4 X e[x_,x]’1<k<n>

H

—

Rfy[ayb]zkzr;:f(x:)Axk BB f(x) 7 [ab] LK

) ¥ M= max f(x)’ 1<k<n’

XelX 1.%]

HI U, L= Max, B8 f(x) & [ab] L

3) ¥ m = min f(x)’ 1<k<n’

Xe[X1.%]

HI L,y =>max, 88 f() 7 [ab] L
k=1

[ —] %R [E=] EAI [E=] FHI
TN -
/ \\ y=1(x) y=f(x) y=f(x)
1] T F 1
a=Xix1leX3 X, ><n_1l X, =0 XX XX X Xy X X X XX X Xy X
X X X X,
X3

2. EAl vs. TH vs. BRER] vs. I:f(x)dx

(1) Lf Jab] —— Rf [a.b] U f,[a,b]

b
(@) Ly _L FOYAX Uy

RIBZEED © 2023




() EoHIBEABEZR 0 L, MU fap)
(4) TEHEOERE A >0
#i Lifayy M Uy BHIFE—E 4
IR f(x) £ [ab] 2 CEH [ Fodx=____
RARS#TIB 3 EIRS -
(1) H a=x,<x<X<--<x,=b & [ab] ER—HH7E
HAIRTHES P={x,%,,...x.} KEREMH7TH
R AR DG EAT S THIAIRR MR ERERHE L& ¢
@ Utpan =Y iane
@ Lifapy = Lifanye
®  Rifan =Rifame
(2 # P 1 P, U5 [ab] EW—MH5EIH PP,
HIZR P, B PR T —L BB RATE AR 2 #] > R
@ Liner —Lriane
@ Uiiamn U rasie,
®) T [P|=max(x —%) ’
Hl |P|—>0 WERREE P HAEHEOEEMERS |P| BEE 0
(4) EADERSE > AlE f(x) 7 [ab] AIEZHERESMT !

& f(x) £ [ab] LABGEEE P 2 [ab] LAIZTE

H )

HIRE F() fE [ab] RAHSH - WiEHE [ f(gdx=A

-
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R—ED ()

BIRE 1.

mmwﬂmtﬁdx=b—a“mha<btwdamﬁmn

B3

BIRE 2. (fa R 3-1)

2 2

b
Show that I xdx =

B3

by defintion.
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BIRE 3. (hidEif] 3-2)
[0 xeQ |
Let f(x)= {1 g Q' show that f(X) is not integrable over [0,1].

:
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R—MEnD (L)

EHm R EREE

ROF0) Fog(0 #RRLE [ab] LAIMINEE B ceR B -
1. PUHERR

) jbc f (X)dx =

@ [ 100+g00dx=

@ [, 1009000k

) J‘:%dx=

s AA

(1) Let P be a partition of [a,b],
- f(x) is continuous on [a,b]
. f(X) is integrable on [a,b]

= MU, e =MLy = A= f(X)dxeR

IP|->0 [P0

S1m
[PI—0

Uy fapye = HIl‘mOZcM AX, c‘hHm D M AX, c“Li“rDOUf’[a’b]’P =cA

and lim Ly 0= lim > cmAx, =c lim > mAx =c lim L, ., =CA

[PI—0 [P0 [P0 [P0

3 jbc f (X)dx = cA= cjb f (x)dx

(2) - limU

P[0 f+g,[abl,P —

and lim L

P[0 f+g,[a,b],P —

L)+ g(x)dx =

10
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) j: f (x)dx =

@ [ f(dx=

2. EBEEHFRXE - WEx clab])
@) [ teodx=["f()dx+

y=1(x

X0 b

3. EEHRFAEFERR :

1) & m<f(x)<M > gl <[ f(x)dx <

@ # <9 8 [ [P a(xax

(3) # a<b - HI U:f(x)dx‘ j:|f(x)|dx

e f(x)

L LN | i/\l f (X) a:' t-) .

J o a b \/

IR 1.

b b
(1) j 2xdx=? (2) j 2% +50x =?

11
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R—ED ()

BIRE 2. (FEEG 4-1)

Suppose that [ f (x)dx=5, [ f()dx=7, [ f(x)dx=2,and [ f(x)dx=-1.
Evaluate the following integrals:

(1) f f (x)dx @) jf f (x)dx 3) E f (x)dx

BIRE 3. (FiEHIB 4-2)
Show that J.:X”dx S% forall neN.

12
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BIRE 4. (F§EHEH 4-3)

Let f(X) be continuous on [a,b], show that there is a number € €[a,b] such that
[ f()dx=t()-(b-a).

13
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R—ED ()

EXE WROEARTER |- AHMBERE

& f(x) B—f [ab] LrIFERVEREL
1. #HE (ab) EEWE F(X)=f(X)

HI| [ f (0dx =

an B

2. W F'(x)=f(x) B F(x) > fifszm f(x) B

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

14
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I 2. CRpE#ED] 5-1)
Evaluate the following integrals. (pe@Q, p#1)

(1) j" x2dx ) jb x3dx

15

(3) f:%/;dx
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j(*MUFf < )

BIRE 3. (FHEHH 5-2)

Evaluate the following integrals.

(1) L”sin xdx (2) Ioﬂcos xdx (3) Iozsecz xdx 4) J'O N S'STnX -

16
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BIRE 4. (FHEHH 5-3)

Evaluate the following integrals.

[y

1
> dx

2 1
3 —d

17
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R—ED ()

IR 5. (REEEH 5-4)

Evaluate the following integrals.

(1) f%dx 2 Iﬁ% cos X

2 L+sinx

dx 3) EZX In 2dx (4) _[013X dx

18
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EHN FEFRSERER

L & F(x) B f(x) FREXE A

1) (FX)+c)'=

(2) # G'(X)=f(x) > Hl G(x)=

2. [RBROEBREURME— > BT DURS SR e R e AT ] — fiE
(X)) HIREREL o

3. HRHEREE f(x) M5 REREXREZEE—FEEE LG CHEI— SR
B OF(x) 0 HI:

[ £(x)dx =

4, jf(x)dx wmE f) W

B 1.
Find the following integrals.
(1) [5dx 2) [dx (3) X +/xdx (4) [xPdx

19
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j(*MUFf < )

BIRE 2. (KEHH 6-1)

Find the following integrals.
X
(1) | —dx 2
Ii oy

4x+6 x + X

x+\

(3) j‘

20
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BIRE 3. (FHEHH 6-2)

Find the following integrals.

(1) [sinxdx (2) [ cosxdx

(3) J' sec? xdx

21

4) J' sec x tan xdx
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R—ED ()

BIE 4. (REf] 6-3)

Find the following integrals.

M | L o @ | 1 3) I;dx
1-x° 1+ x? |x|Vx? -1

22
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BIRE 5. (REEH 6-4)

Find the following integrals.
1
1) |=dx 2
O @ |

COS X
1+sinx

dx

3) j 2% In 2dx

23

(4) j 3*dx
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R—ED ()

EHt SHEE#

1. HALRAR : e*=cosx+isinx

sinx =
A5
COS X =
sinh x =
2. EFE
cosh x =
sinh x cosh x
H tanhx= » coth x == v sechx = v csch x =— J
cosh x sinh x cosh x sinh x

DU 75 7 P SR s S P B 0
3. ERHREBUEH T FI L p A H A

BIRE 1.

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

24
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PIRE 2. (FaEEEIE 7-1)
Find: (1) sinh™x (2) cosh™x (3) tanh™' x, then differentiate them.

25
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R—ED ()

BN\ ok 1

FESSLBHEN S
(=0  (ceR) (xP) =px"* (peR, p=0)
r_X SERICIY
M= 100 = '
= AEHMS
(sinx)"=cosx (cscx)'=—cscxcot x

(cosx)'=—sinx

(secx)' =secxtanx

(tan x)' =sec” x (cot x)' =—csc® x
R=AE&#MD
(sin™'x)’ = ! (csc™ x)’ 1
N |x|v/x* -1
(cos™x) = 1 (sec™* x)’ !
1— X2 x|\ x* -1
a1 g -1
(tan™x)' = - (cot™ x) v
FEHBEEMS
'_1 X\/ X
(Inx)" = x (e)=e
(n 169y =0 ('Y —e'®. ()
(log, x)' = —— Y a|
%% = ina (@) =a’lna
4 f' f(x)yr f(x ’
(log, f(x)) =ﬁ @™y =a"®(Ina) f'(x)

RIBZEED © 2023
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LM

(sinh x)' = cosh x

(csch x)"=—csch x coth x

(cosh x)"=sinh x

(cschx)" = —sech x tanh x

(tanh x)’ = sech?® x

(coth x)' = —csch? x

53 To) S En b
(sinh* x)' = —1 (csch™x) =———  (x#0)
14 X2 |x|\/1+ x?
(cosh™ x)’=# (x>1) (sech™x) = (0<x<1)
x> -1 Xa/1— X
(tanh™ x)' = - (|x|<1) (coth™ x)’ > (|x[>1)
27
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R—ED ()

EHh OAFEREFFEZ— | BHERE

1. FFEETRRE R —E8 4T B2 - B RERR E S #E o
sl IZX\/X2+1dX

& u=x+1 = d—u: = du=
dx

HI| j 2%/ X2 +1dx =
2. THBES u=u(x) K HEH u(X)dx WEE > BIES IR LA !

3. ERATEMORBBARS o IR i |
26 [ 2x/x +10x

du =

S u=x*+1 = {x=0>=>u=

X=1= u=

HI I:ZX\/XZ +1dx =

4. NF:

(1) FEBIM [ F(900)g'(x)dx =

(2) EHAM [ F(9(x)g'(xdx =

28
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BIRE 1. (KEHEF 9-1)

Find the following integrals.

(1) IXZ\/Xg +1dx

(2) J' X/ X + 4dx

29

3) J.xlex—ldx
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AK—ED (L)

BIRE 2. (K§EHH 9-2)

Find the following integrals.

M | j:lsTX (2) [ tanxdx (3) [secxdx
30
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B 3. (REHEB 9-3)

Find the following integrals.
eX

M I 5+¢* dx

(2) Ixzexmdx

31
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j(*MUFf < )

BIRE 4. CKEEHEB] 9-4)

Find the following definite integrals.
L4 eln X 4
(1) [ %/ +3dx @) j SIN2X_ (3) f
0 1+sinx

32
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B+ OAFEREBEFFEZZ | ZABRE

1 ZAERREBEEER M W RN SRR BRI TR u=u(x) © i

¥ x SAL sinu > secu BY tanu ©

2. =MEIES x EA

N
N
>

(2 8 Jx¥*-a® = T x=

A

(3) B a’+x° = & x=

3. ZABEMEST x URE ETRIEBE

1)
(2) R I 2 B 42

X
1—x?

dx

|

£ x=sinu = dx=

X
1-x°

Al | dx =

33
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R—iED ()

PIRE 1. (K5EEH 10-1)

Find the following integrals.
1 L dx

O [t > (e

34
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PIRE 2. (K5EEHH 10-2)

Find the following integrals.

(1) j\/5—4x—x2dx

@ |

1

VX2 +2x

dx

35
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AK—ED (L)

PIRE 3. (KaEEEIH 10-3)

Calculate I_%,, X3/x? +1dx .
"

BIRE 4. (F5EEH 10-4)
Evaluate the area of a disk of radius r >0.

RIBZEED © 2023
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EHt+— OXBEBELFFEZ= : HEEDE

1. 5‘%?” f(x)g(x)dx > AIEAEE o BEAE 0 B AR A2 o
2. HFMX=f(x) HG'(X)=g(x) ’ Hl :

(1) [F)g(dx=

@ [ Fxgx)dx=

7% A

T (FOAG(X) =F'()G(X) + F(X)G'(x) = F(X)G(X) + F(X)g(x)
L FIGM) = [ F()G()+F (x)g(x)dx = [ f ()G (x)dx+ [ F(x)g(x)dx
i j F(x)g(x)dx =F (X)G(x) - j f (X)G(X)dX [Q.E.D.]
3. mEES AR E —EEE
(1) Iudv:uv—jvdu

2) j: udv = uv|2 — I: vdu

37
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BIRE 1.

Calculate Ixexdx and Ixzexdx.
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PIRE 2. (K9EEH] 11-1)
Calculate len xdx and _[In xdx .
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PIRE 3. (KEEH 11-2)

Calculate J' e*sin xdx and I e* cosh xdx .

RIBZEED © 2023
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PIRE 4. (FEEH 11-3)
Calculate .[ sin"! xdx and I tan~* xdx .
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BIFE 5. (KE#if] 11-4)

Calculate .[sec xdx ,_[secz xdx and j sec® xdx.

RIBZEED © 2023
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IR 6. (FaEEEIH 11-5)
1 n
Show that _[sec”“ Xdx = ——sec” xtan X+ —.[SEC" XdX holds true for all nonnegative integer 7.

n+1 1+n

43
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BPIRE 7. (K& 11-6)

1 . n-1 _
Show that [cos” xdx ==cos"™* xsin x + —— _[ cos" 2 xdx and conclude that
n n

. 1-3:5-(n-1) = , if nis an even integer >2
J‘Ozcos"xdxz 224'46'6““1
4602 it is an odd integer >3

44
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PIRE 8. (KaiEEIH 11-7)
Calculate .[:|X| dx.

BIRE 9. (FaEEHIH] 11-8)

Calculate I x‘e?*dx, I x*sin xdx , _[e""X cos bxdx .

45
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B /AR

M RMmZEK FBRS A iEmTT
fedx=cx+C
[ px*idx =x? +C (p=0) jxpdx:;‘im (p#-1)
IﬁdX=IXI+C J’|x|dx:%+c
dexﬂnf(ww [1t ) f'(x)dx:w+c

J'ldx:ln|x|+C Ilnxdx:xlnx—x+C

X

jf(x)dx=|n|f(x)|+c

f(x)

[erdx=e*+C Ieaxsinbxdx: °__(asinbx—bcosbx)+c
a“+b

je”x’f’(x)dXZG”X)+C jea"cosbxdx: ——— (acosbx+bsinbx) +c
a“+b
. n-1

jSi” xdx = —cosx+C [sin” xdx = - XEOSX rPljsin"’2 xdx

n n

jcosxdx=sinx+C

n-1 -
cos “xsinx n-1 B
jcosn xdx = + jcosn 2 xdx

n n

fsec2 xdx =tanx +C

ftan xdx = —In|cos x| +C

jcscz XdX = —cot X +C

'fcot xdx = In|sin x|+ ¢

Isecxtan xdx =secx+C

Isec xdx = In|sec x + tan x|+ C

ICSCXCOthX =—CSCX+C

jcscxdx:—ln|cscx+cot x|+c

jsec3 xdx = %secxtan x+%|n|secx+tan x|+C

RIBZEED © 2023
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M=k PR B EmT
j\/ldex:sin‘lx+C I\/i _lsm—l( )+C
dx =sec'x+C :lsec’l( )+C

f;
XX -1

J.|x|\/7

dx =tan*+C

I1+x2

[ d=2tan*(E)+cC
a +X a a

jsin‘1 xdx = xsintx++1-x* +C

I cos t xdx = xcos t Xx—1-x* +¢C

J'tan’l xdx = xtan’lx—lln‘x2 +1‘+C
2
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EH+= OXBREELFFEZHN : B2 3E

1. gﬁjpﬂhu(w@$uqa)ﬁmgﬁf) A 5 S R A o

Q)
2. REDPER
1o R % IR AN+ RE; T

He AX) f1 R(X) 2318 P(X)+Q(X) RIFERAERR o

° P(X) = m o E/\ °
2°HI| I@dx_ [ AGydx+ [ Q(X)dx [AC)dx AT 5

o N R(X) R(X)
| ) |
SHRBITRR 500 ™ QP 00r 10,007

Hepfg—f Q. (x) #2— R Eii2 =K -

s 4 A‘l (X) & AZk(X) o
R T S , :
Pebb <= gﬁmn+§@mw++2mmn

HA deg A (x)=degQ (x)—1 °

il (RO g S A0 e A A (9
o ‘zhguw] “@A@] h%dﬂl
48

RIBZEED © 2023



& 1.
Calculate J. ZLdX.
X°—X-2
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PIRE 2. (KEEH 13-1)
2x° +3
x(x —1)°

Calculate j

RIBZEED © 2023
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PIRE 3. (FaEEH 13-2)
X% +5%x+2

Calculate J ———dx
(X+D(x* +1)
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PIRE 4. (F9EEH 13-3)

X*+7X+8

Calculate '[

RIBZEED © 2023

X1 2)(C+2x+2)
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BIFE 5. (KEE#iG] 13-4)

4 3 2
Calculate ISX +X°+20x°+3x+31 dx

(X+1)(x* +4)?
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PIRE 6. (FaEEEIH 13-5)

5
X2+2dx.
X -1

Calculate I
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YT~ FB -~ IG
—E(EEF | BUEEARIE
A E BB

RIERE 7 T 2 AR AR A A
rf I B AR B il 5t B2 B
Bl TEL 52 A AR R T 2 i EA o o B
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BRE B (BRR)

BNE " (ER)

- AR ERI ST RE—EKIERVER

Ei— ERRSRD  GREA=AEHRES

1. BR=EAESHRS WE = M o FEIFAEE
(1) Isinmxcos“ xdx A
D m BHEFE = sin™x=sin®™"x=(sin? x)“ sin x = (L—cos® x)* sin x

@ n BEE = cos”x=cos™ " x = (cos® x)“ cos x = (1—sin® x)* cos x

. 5 1-cos2x
sin X=T
® mn &2 = FMABERAK
2 1+ cos2x
cos x:T

(2) _[ sec” xtan" xdx 7Y
® n BEE:
Fl tan" x = tan” x = (tan® x)* = (sec’—1)* #2% sec’ x

H j'sec“2 Xdx = Lsec“ X tan x + L]sec” dx

n+1 1+n
> [secxdx=Injsecx+tanx|+c; [sec’ xdx =tanx+c

@ m REE

= sec” x =sec™? x = (sec” x)* sec’ x = (L + tan® x)* sec® x

B mn .

Step 1] sec™ xtan" x = sec” ™ xtan®* x = sec®™ xtan’* x(sec x tan x)

Step 2] tan® x = (tan® x)* = (sec®~1)*
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R—ED ()

2. BA-AEHES
3@ [sinmxcosnxdx * [sinmxsinnxdx B [cosmxcosnxdx
= FA=AREBLNEAR
@  2sin AcosB =sin(A+ B) +sin(A—B)
@ —2sin Asin B =cos(A+ B) —cos(A— B)

(3 2cos Acos B = cos(A+ B) + cos(A— B)

BIRE 1. (FEHF 1-1)
Calculate [sin x cos” xdx
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BIRE 2. CF5E&EH 1-1)
Calculate [sin xcos® xdx
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BIRE 3. CFEE&EH 1-1)
Calculate [sin® xcos® xdx

RIBZEED © 2023



BIRE 4. (FHEHF 1-2)
Calculate Isi n5x cos 3xdx
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R—ED ()

BIRE 5. (F5EHF 1-2)
Calculate jsin X COS 3X COS 5xdX

RIBZEED © 2023



BIRE 6. (F5:&#EH 1-3)
Caleulate [tan® xsec” xdx
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R—ED ()

BIRE 7. (F5:&EH 1-3)
Calculate [ tan® xsec’ xdx
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BIRE 8. (F:&#H 1-3)
Calculate jsec3 X tan® xdx
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R—ED ()

BN BHROTAH— | SREMENTRES

1 RS RIBRE RIS [ f (x)dx=

2. B [[tdx = PEEE

= [)|f(0|dx =

(HA 1, ={x:f(x)>0} M 1_={x:f(x)<0})

A K@\ Mf(x)

! b
Myt N\pe R

i > [7|F 0| dx =

G

10
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I 1.
Calculate J-i‘x2 —2X— 3‘ dx
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KD ()
5= BHEsTEACET I SERENES (IBES)
1. BETMEER

(1) [ fegdx HAF limf(x) =+ > cela,b]

(2)

X—C

[ f(0dx HA a=-o 3 b=w

K[Dfode B #HiB

) limf)=to = [*f(dx =
(2) mf(x) too = j f (x)dx =
3) lim £ (x) = £o0 H lim £ (x) = o0
= [ f(x)dx=
(4) lim f (x) = o0 He1 ce(ab)
= [ f(x)dx=
(5) a=—o = [ f(x)dx=
6) b= = [ f(x)dx=
(7) a=-o H b=w
= [ f(x)dx=
an Bl
o [+ dx_llil;j\/l;dx 2 j:"izdx:nmjlttizdt
O [l e il e
12
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3. FEEHHE:
@) [ fdx=lim |’ f(x)dx
2 #H f(x) REEEC A [T f(x)dx=2["f(x)dx

@) #H f(x) BREFREC BEE [7 f()dx F—ER 0

i Bl

[ xax BB [T xdx=—0 B [“xdx=co L [ xdx BEEEE

HIE 1.
Calculate [~ dx
L"’ 1+ x°
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BIRE 2. (FEEIR 3-1)
1
1+e"

Calculate _[Ow dx

RIBZEED © 2023
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B 3. (FaEEEfH] 3-2)
Calculate J.:)efX sin xdx

15
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BIRE 4. (KHEHH] 3-3)

RIBZEED © 2023
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Pax’a i R w =B = S A N R A =

SN MRS EATER Il - RBHE

A f(t) R

d
— | f(t)dt =
© de (t)

d ;a
—[*f(t)dt =
(1) dXL (t)dt

d row
2) — f (t)dt =
2) i L (t)dt

d x
® Lpia-

At

[ dt- [ fodt I_ [ £ (bt

a

ijxf(t)oltzlim m
dx ¢ h—0 h h—0 h

f(c)-h (Ev x<c<x+h, by BEoHEERE)

= lim
h—0

:rllirrg)f(c):f(x) (A x<c<x+h H f(x) B#EE Q.E.D.

BIE 1.

Evaluate di on \ t? +1dt
X

17
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BIRE 2.  (R5EHH 4-1)
Find the second derivative of L:z costdt

IR 3. (KLY 4-2)
Let G(x) = .[ox{sjos f (t)dt} ds, where f(t) is continuous for all real ¢. Find G(0), G'(0), G"(x),
G"(0) and G"(x)

18
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L SHE—fE DR e R Y e > HRSAE R DURE F B B R AR R AR e B

B EiEEES
2. EBE%E:
A —| fEE 22 R
1)

& f(x) £ [ab] L=—MEIE AR HEREIRE
A y="f(x) EFEL x B OEhEE—E
» Rl A e A A

2 g(y) TE [M,N] 52— (3R e
B x=g(y) BHLL y BB
+ IR

frezen)

& f,(x) Ml f,(x) £ [a,b] LR—fEIEEREH
g H fL00< L, &5 y=1,(x) EE
RO y=1f,(x) EFERA M x SRS OlhE
W > RIS HE i e A

V =

V =

y="1(x)

V =

& f(x) M f,(0 £ [ab] ER—EEERE y-N
#HE B L)<, & y=1(x) EF

RO y=1f,(x) BERA B x SRS OhhE

19
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R—ED ()

g > Rl fe he i He A

v- |

(1) # a20° f(x) 1F [ab] FR—MEIEL

3. HIFE:

i

HE O B y=f(x) BEEL  [ab] EF

| V=

KB HiF x=9(y) EJERE  [M,N] EJE

(2) & M>0" g(y) £ [M,N] LR—fEIE R H \
y=N ﬂ"
y=M

Rt DU x BRSO e — e > HI P S he i

V=

20
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PIRE L. (RE#ED] 5-1)
A sphere of radius 7 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. (RsEif] 5-2)
Find the volume of a pyramid of height / given that the base of the pyramid is a square with sides of
length 7 and the apex of the pyramid lies directly above the center of the base.

22
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BIRE 3. (RE#ED] 5-3)
Find the volume of the solid generated by revolving the region between y=Inx and y=X about

the y-axis, where x e[1,2].
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