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5.1 AERTHMSSMR

5.1.1 FEERHESTERDHME

—fgith, BHERE y =f(x), &KL vy’ =f(x).
RER, WMREM y =f/(x), Kkt y =f(x)?
o (7) =2x o (?) =¢e*
e (?) =sinx e (?Y=Inx
EX. BEXERXE T EREH f(x) RATSEH F(x) BEXFR: MME— x el #F
F'(x) = f(x) 3 dF(x) = f(x)dx
MFR F(x) A f(x) EXiE I ER—REEHL
fl 1. & (sinx)’ = cosx, & sinx & cosx H—FR K.
5 2. (x?) =2x, MA (x?+2) =2x, Fitt x> # x> + 2 #E 2x NFEERH.
Fid. XTR&HH, FEIEUTHER:
[FEEHALE—
F(x)=f(x) = (F(x)+ C) =f(x)

2. E— 1M ERBENEERNMNERHBREZHEE—NTEH C.
F(X)=GX)=f(x) =>GX)=FXx)+C

3



4 BFHE TERS

IR (RRBEETEE). MREH f(x) £XE I EEE, NEXE I EEETSEE F(X).
FEXE— x eI, HE

F'(x) =f(x)
BRI, EERE—EBRRH.
Fig. VIFRENFERE AN —ELRIFEE.
EX. B f(x) WEAEEERTREERY, A f(x) WAERSD, iBk
ff(X)dx

ELEAEXSR, B [ ARFES, f(X) ARRELH, f(X) dx IWRARIER, x ARHTE.

F(X)=f(x) < ff(x) dx=F(x)+C

5 3. KRR F(X) = 3X2 BUR RSy oot x3+C.
5l 4. KEREL fF(X) =sSiNnX B BRI oo —cosx +C.

%3 1. RTFER

X2

(1) dex ....................................................................... —+C
X3

(2) sz o ) —+C
3
2

(3) Jﬁdx ................................................................... §x5+C.

1
5 5. KEH f(x) = ~ B R e In|x|+ C.

Bl 6. kit (1,3), BEMZEMNER 2x Hth&k L.

BR. y=x2+2.



51 FAERTHBMSSMR 5
y / y
///:% X % X

(@)y=x3+C (b)y=x2+C

5.1.2 FERITHILMEX

T F(x) REHMERAN F(X) RS, BN, RFERSGERS ML (FR9H
415), TERI—HAAR X = Xo &, E—H&M LB RRNHE.

5.1.3 AERTRIMR
MR 1. SHEESTERTZEEAYEZE:

1. ([fO0dx) =f(x)

2. [F(x)dx=F(x)+C
Kits, WOBESFERDPEEEAEEE:

1. d ([ f(x)dx) = f(x) dx

2. [d(F(x))=F(x)+C
MR 2. EFWERET, TUABERsSEIE. A

J af(x)dx = aff(x) dx
MR 3. BPMEHF/ENRY, FTRYERIBMN/E. BF
f(f(X) £ 9g(x))dx = Jf(X) dx + f g(x)dx



6 BFHE TERS

F: ERENFTUET ZARS N EHAILMAES.

5.1.4 EAXH\oE

RO ZEMHOEEREEN, ERATURERSARFERSAK.
fign, &

(x®*1y =(a+ 1)x¢
QLS

1
fx“dx=—x“+1+C.
a+1

Et, FMNEOWTELARTAR.
1. f ldx=x+C
1
2. fxadx =——x¥"14C
a+1

1
3. J—dx=|n|x|+C
X

B 7. KAERS

5 7
(1) J(2x+ X2 A TX3) X et x2+§x3+zx4+C
2
(2) J(Z—ﬁ)dx ......................................................... 2x—§x5+C
4
(3) J(2x+ 1) e b S §x3+2x2+x+C

%3 2. RTFER

2
(1) J(l—sz)dx ........................................................ x—§x3+C.



5.1 AERTEMF SR

%3 3. RKTER

(1) f VXOC—=3)AX oo

12
(2) J(X-F ) AX o

X

4. fe"dx=ex+C

aX
5.faxdx= +C
Ina

Bl 8. RAEFR:

(1) J(4eX —XO)dX

(2) e2x_1d
[T

ex—

%3 4. RTFER

(1) J(x2 F 220X o

6. fsinxdx:—cosx+C
7. Jcosxdx=sinx+C

8. fseczxdx=tanx+c

1
§x2+ 2x+ In|x| + C.




9, fcsczxdx=—cotx+C

Bl 9. RTERS

(1) J(sinx+ 2cosx)dX......oiiiiiiint.

(2) f tANZ X AX oo

%3] 5. RTER

(1) f COEZXAX e

COoS 2X
(2) J ——dX

COSX + sinx

dx _

10. ———— =arcsinx+C
V1—x2

dx
11. =arctanx+ C
1+ x2

] 10. KAERS

x4
(1) J AX .

x2+1

1
(2) fmdx .......................

#73) 6. KAERSD:

x2
(1) J AX .o

1+ x?

12. fsecxtqnxdx =secx+C

13. fcscxcotxdx =—cscx+C

BFHE TERS

........................ —sinx+ 2sinx+ C.

= [(sec?x—1)dx =tanx—x+ C.

............................. —cotx—x+C.
........................... sinx+ cosx+ C.
1

.................... §x3 —x+ arctanx + C.
1

......................... ———arctanx + C.
X

........................... X —arctanx + C.



5.2 HBEMSE 9
5.1.5 /g

ABEENE:

1. REHEIS: F/(X)=f(x);

2. FERSEBE: [fO)dx=FO)+C;

3. RS ERFEMSMEE X R

4. BARS AR

£3 1. XAER

(1) J(sinx—ZeX)dx ............................................... —cosx—2e*+C.
(2x + 3)2
(2) | —————dX o 2x?+12x+9In|x|+ C.
X
x2—1
(3) f AX o x—2arctanx + C.
x2+1

5.2 #iufniE
5.2.1 FE—FmiiE
Bl 1. RAERS f (2x + 1)1 dx.
k. REETE, HAREARERSEN.
. Su=2x+1M dx=;du, T2

1 1 1
f(2X+ 1)dx = f U= du=—ur+C=—(2x+1)"+C.
2 22 22



10 FRHE ITERH
—fgith, & f(u) BIREEK F(u), BD
F'(u) = f(u). Jf(u)du = F(u) + C.

R u=¢(x) A, Mz, &
dF(¢(x)) = F'(¢(x))¢’(x) dx = f(@(x))¢’(x) dx.

ff(fP(X))tP'(X)dX =F(¢(x))+C= Uf(u) du}

u=¢(x)

T (B—HRTA). & f(u) BREREH, ¢(x) AT, WHE
Jf(d’(x))fl?’(x)dx = Jf(fP(X)) d(¢(x))

= { f f(u) dU}
u=¢(x)

IR, FRARKBETIS
f g(x)dx A Jf[¢(><)]¢’(><) dx

FE—HBMITTELIRAENY S E.

=

1
. dx=—-d(ax+b)
a
1
2. x"ldx = Ed(x”)

dx
3. ~ = d(In|x|) =Inad (log,|x|)(a >0 B a #1)
4. eXdx =d(eY)

1
5. a*dx=—d(@)(a>0H a#1);
Ina



5.2

10.

11.

5 2

BRITRDE

. cosxdx =d(sinx)

. sinxdx =—d(cosx)

dx
— = sec? xdx = d(tanx)
cos? x
dx
—— = csc’ xdx =—d(cotx)
sin‘ x
dx .
=d(arcsinx) = —d(arccosx)
1—x2
dx
= d(arctanx) = —d(arccotx)
1+ x?

. i*i%ﬂﬁfsin 2x dx.

1
g (B3 1). fsin 2xdx = Efsin 2x d(2x)
2 u=2x, MEXFTF

1

7 (2% 2). fsiandx:Zfsinxcosxdx=2fsinxdsinx
£ u=sinx, M EXEFT

2[udu=u2+C=(sinx)2+C.

R (£ 3). B-BEALARSM

J sin2xdx = Zf sin x cos xdx =—2fcosxdcosx

4 u=cosx, M LEXETF

—Zf udu=—u?+C=—(cosx)?+C

1 1
— | sinudu=——cosu+C=——cos2x+C.
2 2 2

11



12 BFHE TERS
Eig. UBERAE, SHEIEANRE.

Bl 3. RTER?

dx 1
(1) | — —In|2x+ 1|+ C
2x+1 2
_ 1
2) J SIN(3X +4)AX oo ~3 cos(3x+4)+C

%3 1. RTFER

(1) dx - 4 571+C
J.m ...................................................... —Z( X+ ) +
1
(2) J T X L —Ee‘3x+2 +C
2 3
(3) f\/3x—1dx ....................................................... 5(3x—1)f+C
5l 4. KAERS
(1) J‘xeX s D e’ +C
el/x
(2) J. : o 1 —elx 4 C
1 3
(3) Jxx/x2—3dx ....................................................... §(x2—3)5+C
43 2. KA EHR
1
(1) J.xz(x3+ 1) X o %(x3+ 1)+ C
X
(2) JX2+3dx ......................................................... —Inx*+3)+C

Bl 5. RAERS (Heha>0):
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1 1 X

(1) J. A e s —arctan—+C
a? + x2 a a
1 1 xX—4

(2) J—dx .............................................. —arctan +C

X2 —8x+ 25 3

1 1 a+x

(3) f o ) —In ‘+C
a2 —x2 2a a—Xx

%3] 3. RTFER

(1) J X a0 in> 4
e (A > 0) o arcsin — +
'/CIZ—XZ
dx 1 xX—2

(2) J ................................................... —1In +C
x+1D(x—-2) 3 x+1

5l 6. KAEFS
.2 1 .3 2 . 5 1 .7

(1) SINZ X COS® X AX v e e, §sm x—gsm x+7sm x+C
3 1 3

(2) SN X OX ottt s gcos x—cosx+C

f2an fsinmxcos”xdx RRBEER: m n B—MIFHET, FENMRERERS.

%3 4. KT ER

1
(1) Jcos6xsinxdx ..................................................... —7cos7x+C

. 2 1
(2) COS X AX oot S|nx—§sm x+§sm x+C

1 1
(1) e © =In|1+2Inx|+C
X(1+2Inx) 2



14 EAE AERY
(2) J.tanxdx ........................................................... —In|cosx|+ C

(3) Jcscxdx ..................................................... In|cscx—cotx|+C

%3 5. RFER

(1) fcotxdx .............................................................. In|sinx|+ C
(2) fsecxdx .................................................... In|secx + tanx|+ C
N . 5 1 1
5 8. KRATEFIS | SINZE X AX e vt Ex—zsm2x+C.

_ 5 1+ cos2x
Fan [ sin™ x cos"x dx KIFRRREES: m.n #MRIBKAET, FA cos’x = — E17
. 1—cos2x
sinx= ——
2
. 1 X
#43] 6. XXE?R%JCOSZ 2X AX. gsm4x+§+C.

51 9. 3Kk fcos3xcos2xdx

1
fi#. S0 cos3xcos2x = E(cosx + cos5x), T2

1
f cos 3xcos2xdx= Y J(cosx + cos 5x)dx

1 1
=—sinx+ —sinbx+C
2 10

Fan f cos mx cos nx dx BIKRREBRE: FRARUEMELAR

1
COosAcosB = E[cos(A — B) + cos(A + B)]




5.2 HEMSE 15

. sinx
5l 10. 5k [ ———— dx
sinx + cosx
7. BEHTE
sinx 1 [ sinx+ cosx—(cosx—sinx)
— dx=-— - dx
sinx + cosx 2 sinx + cosx

1 (cosx—sinx)
=— dx — - dx
2 sinx + cosx

1
= E(X_ In|sinx+ cosx|)+ C

Asinx + Bcosx
n(Asinx + Bcosx)’ k.

, asinx + bcosx . .
A dx W ER: £ asinx+bcosx = m(Asinx+Bcosx)+

5.2.2 MK
B, [ x5v/1—x2dx =?

RAE: NTEPETENRESE.
3F8: 4 x=sint=dx =costdt, F&

Jx5\/1—x2 dx= J(sin t)°v/1—sin’tcostdt

= J sin®tcos?tdt=------
(RZF “ZEfg4r” BIRIREZER)
EIE 1 (BIEMITE). F x=¢(t) 2RIF. TRMEL, MA ¢'(t) #0, WA
ff(X)dX = Jf(d)(t))d(qb(t))

= U f@()¢’() dt}

t=¢~1(x)

o x—In(e*+1)+C

5 11. skﬂ“ﬁ,%\f
ex+1
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AX o arctan(eX)+ C
eX+ eX

%3] 7. s}%fﬁ,%‘f
FERNTEAHR

1. =/Ak#E

2. R

3. BB TIBR R
ZARRBIMBENEILERN, SHREL+PEE

1. Va2—x2: &x =asint, /aZ—xZ=> acost

2. Va2 +x2: &x=atant, a2+ x2 = asect

3. Vx2—a?: &x=asect, /x2—a?=>atant

N 1
5] 12. *;F/E*Rﬁ J \/ﬁ dx.

. T
. & x=asint, te(—i,z), m

1 1
= -acostdt
J v a2 —x? J.GCOSt ¢ %
=f1dt=t+C

X a2_x2
=arcsin—+C
a

~+

1
Bl 13. RREHS f  dx
= Vvaz+ x2



5.2 #H®ITMSE

T s
fi. iﬁx:atant<—§<t<§),'ﬂﬂ

Va?+x2=asect, dx = asec’tdt
asec?t

|
a2+ x2 J asect

=In|sect+tant|+ C;

dt = J sectdt

var+x? X
=In|———+=|+C,
a a

=In(x+va?+x?)—Ina+C

=In(x+ a2+x2)+C

N 1
5 14. KA ERD J \/}(2—_702 dx

iz, & x> 0 A, iﬁx=asect(0<t<§),)‘1ll
VXx2—a?=aqatant, dx=asecttantdt

dx asecttantdt
= = | sectdt
VX2 —q? atant
=In|sect+ tant|+ C;
X Vx*—a?

=In|—+
a a

=In|x+ \/xz—az‘—lna+C1
=In|x+ \/xz—az‘+C

+C;

vaz+ x?

XZ_a2

17



18 BHRE AERS
UXx<O0H,&x=—u B4 u>0, FIFLEER,
J dx J du
Jx2—a? N
=—In(u+ u2—a2)+C2

=—In(—x+Vx2—a?2) + G

x— V=&
=In > + G,
a
=1In (—x— vV x2 —az) +C;—Ina?
= In’x+ \/xz—a2)+C
N1i]
Jd—x = In‘x+ \/xz—a2’ +C
V-
%3] 8. KAEFR
) f dx X L C
L@y o —
2) f dx x2—1 LC
T "
Fid. BoPATHERARE —EXRAZARBRTIREXH, TERBHNRHHVFRE.
X5
Bl 15. % f dx (ZAMRBELEH
v 1+ x? ’

B, St=v1+x2NM x2=t2—1, xdx = tdt,

x> t2—1)°
f dx=f( ) tdt=f(t4—2t2+1)dt
1

V1+x2 t

2
=-—t°—=t3+t+C

5 3

1
=1—5(8—4x2+3x4)\/1+x2+C



5.2 HEMSE 19

1
Lo BMEBEE, WTIARARRER x = T

1
1 _~‘ -
5 16 Xfx(x7+2)dx

1 1
2. é\xz?:dX:—t?dt, Il

1 t 1 t6
— dx=| ——— (== |dt=— dt
JX(X7+2) J(z)uz ( t2> f1+2t7
t

1
=——In|1+2t'|+C
14

1 1
=——In[2+x’|+ -In|x|+C
14 2

> 1 B
15'] 17. 3k J X‘H/TT dx. (ﬁj\ﬁgwl\i)(ﬁl)

1 1
R, S x= e Il dx=—t—2dt, T2

Jezmr | rra o)

t3 1 t2
=— dt =—— dt?
V14t 2) V1+t?
=z 1 u 1 (1—-(1+u)
—_——— du=—

2) Jy1+u 2 J1+u
1 1
=_J< —\/m>d(1+u)

du

2 JI+u
1
=—§(\/1+u)3+ l1+u+C
1/V1+x2\" VIi+x?
3T ) Tt

HWRER B2 EAMEAMUALARKET VX, .. /X B, A% x=t" (n AZRIEBHF /)

NEESY



20 BFHE TERS

18. _
w *Jf(uf) X

2. & x=t° N dx = 6t5dt. F2
[ e o
—_— X = T2 ra . 1o
JX(1+ /%) t3(1+1t2)
6t2 t2+1—1
1+t2 1+t2
< 1
=6

=6 (W— arctan(W)) +C

dt—

dt) =6(t—arctant)+C

1

] 19. kF2 dx.
o ;}z$ﬁj1/x+1+i/x+1 x

g, S tb=x+1, M 6t°dt=dx. T2

t—3
.6t°dt=6 dt
t+1

1
S dx=f
X+ 1+ ¥x+1 t3 + t2
=2t3—-3t°+6t—6In|t+1|+C

=2V/x+1-3Vx+1+6Vx+1
—6In(Vx+1+1)+C

%43 9, RAE i\ﬁJ
= x+\/»

ZZ,6In(VX+1)+3Vx—6¥x+C

ax+b

LWRRB A vax+b, " . AP TTELL BRI R A t

cx+d’

1+x
dx.

5l 20. K57 f



5.2 #H®ITMSE

1+x 1+x 1 2tdt

iR, & =t M =t?, x= ,dX=———. FE
Fa L X J X 21 (t2—1)2 =
1 1+x 2t
J— dx=—f(t2—1)t—2dt
X X (t2—1)
5 t2dt
- t2—1
1 t—1
=—2 1+ dt=—2t—In|——|+C
t2—1 t+1
1+x 1+x 2
=—2 —In|x -1 +C
X X
5 21 z‘zf ! d
.3 X.
v1+eX
ﬁ@.é\t=1/1+e",)ﬂlle"=t“2—1,x=ln(t2—1),dx=t2 1dt.i‘:%
fldfzdtfl L P
X = = _
J1+ex t2—1 t—1 t+1

t—1

- +C=2In(V1+e —1)—x+C

=In

LWHEHEE vVax? + bx + ¢, AILUERIRSHEL A E

1
5] 22. Kk f dx
1+vVX2+2x+2
. S5

1

1
J dx=f dx.
1+/X2+2x+2 1+/(x+1)2+1

21



22 BFHE TERS

4 x+1=tant, N dx =sec?tdt. T2

1 1
F?'Et=f secztdt=f dt
1+ sect cost(l+ cost)

1 1 1 1
= — dt = — n dt
cost 1+ cost cost 2cos?3

t
=In|sect+tant|—tan5+c

VX2+2x+2-1
+ C.

x+1

=In‘x+1+\/x2+2x+2’—

%3] 10. KTAERS

1
(1) J1+ﬁdx ............................................... 2/X—=2In(y/x+1)+C
mf X 4 21/_x—3(x+6)+C
X e
Vx—3 3

5.2.3 /&
MR IRITIE

1. g% GERD)
Jf(¢(><))¢’(><) dx = Jf(d’(x))d(tb(x)) = Uf(u)du

u=9()
2. BT EHmT
ff(x)dx = ff(¢(t))d(¢(t)) = Uf(tb(t))tb’(t) dt}

t=¢~2(x)
(a) =Afir

(b) iR

(c) R H



5.2 #H®ITMSE

sinxdx =—cosx+ C

cosxdx =sinx+C

cotxdx =In|sinx|+C

Jsecxdx =In|secx+tanx|+ C
fcscxdx =In|cscx—cotx|+ C

fseczxdx=tanx+C

Jcsczxdx=—cotx+C

tanxdx=—In|cosx|+ C

23

(5.2.1)

(5.2.2)

(5.2.3)

(5.2.4)

(5.2.5)

(5.2.6)

(5.2.7)

(5.2.8)

(5.2.9)

(5.2.10)

(5.2.11)

(5.2.12)

(5.2.13)
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dx 1 X
f 2_|_X2=ac1rctc1na+c (5.2.14)
a
dx 1 a+x
ﬂ=%|n p X’+C (5215)
J X in > C (5.2.16)
—————— =arcsin—+ 2.
Va2 —x2 a
X
———=In|x+ vVx2+a?|+C (5.2.17)
VX? £ a?

5.3 SEMRSE
udv=uv— | vdu

Bu=ux)fv=v(x) EBZEESH, N

Juv’dx: udv=uv—Jvu’dx=uv—Jvdu

WERR. B (uv) =u'v+uVv’ 7[5

uv' =(uv) —-u'v

HEEIL AL,
Bl 1 REERSD [XCOSXUX .o xsinx+ cosx + C.
Bl 20 REEBRD [X2XdX .o, x2eX —2(xeX—eX) + C.

dig. EWHRHEFRYME (F) ZERBATRBFEHRYORR, BERBRFREA
u, FEER—X (REBHEHEEEYR

%3 1. RTER
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(1) fxz COSX AX ottt ettt (x? —2)sin(x) + 2xcos(x) + C
e*(2x—1
(2) Jxez" X oot ¥ +
4
B 3. RAED [INXAX oo xInx—x+ C.
5l 4. KAERS [ xarctanxdx
2 1
........................................ 5 arctanx — E(X —arctanx) + C.

FiE. BERRRBER R BT E YT R R = ARBEFER, BRI REEETR
ZARERBA u

%3 2. RAERS:

1 1
(1) [XINXAX. oo Elenx—zx2+C
(2) farcsinxdx ............................................ xarcsinx + /(1—x2)+C

f5 5. ?}iiﬂﬁfexsinxdx.
. moBRSAS
Jexsinx dx = f sinx d(eX) = e"sinx—f e* d(sinx)
=e"sinx—fe"cosx dx
=e"sinx—Jcosx d(e®)
=eXsinx— (e"cosx—fe" dcosx)

= e"(sinx—cosx)—fexsinx dx

eX
Bt [eXsinx dx = ?(sinx—cosx)+ C

5l 6. BEI f(X) MI—MREHZ e, K [ xf/(x)dx.
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fi&. BORRSF
fo’(X)dx = f x d[f(x)] =xf(x)— ff(X)dX-
Ex ([ f00dx)" =f(x), Eik
f f)dx=e>*+C
FIAREIRTST x KRS, 18 f(x) = —2xe™", Bl

J Xf'(x)dx = xf(x) - Jf(X)dx =—2x%e —e™ +C.

1
S V: \-—‘—- 0 \ —
Bl 7. KRERS I, f T ay

[ X q 1
T+ ar)y X <(x2+a2)”>

X 5 x? g
=—— —+2n| ————dx

X 5 x?+a?—a?
- (x2 + a2)" +ten (x2 + @2)"+1 dx

. ANERNE

+ 2nl, —2na%I, ;1

e
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