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Antiderivatives and Indefinite Integration(x S F14

ERD)

A function F(x) is an antiderivative (J §#%) of f{x) on interval I if

F'(x) = f(x) forall xin L.
The operation of finding all solutions of the differential equation
L=f@) or  dy=f(x)dx

is called antidifferentiation(z §#) or indefinite integration(fEFfR4). Itis
denoted by an integral sign [

y=ff(x)dx=F(x)+C

The expression ff(x)dx is read as the antiderivative of f(x) respect to x.

Variable of Constant of
integration integration

l l

y = Jf(x) dx = F(x) + C.
T

T

Integrand An antiderivative

of f(x)

IR R L Integrand, FR4rZL & Variable of integration, f(x)B— P RESE (R
RE)RIRDEEN EER,

W4 -FR4o B A% N Basic Integration Rules

fF’(x)dx= Fx)+C < ;—x[ff(x)dx] =f(x)

FOx):REBHRSE
fO)FERE

H A FA 4 Basic Integration

Differentiation Formula Integration Formula

d

- [c] =0 jO dx =c

d

a[kx]=k jkdx—kx+c

d

& e @) = k') [reax =k [ £ ax
L@ g@l=f@tgw [F@rgwlar=[f@drt [gax
dx +9 +9 N a
d ~ . 3 xn+1

a[x]znx 1 jx dx—n+1+c, n#*-—1
d _ .
a[smx]_cosx jcosx dx =sinx +c¢
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d
a[cosx]=—sinx Jsinx dx =—cosx+c
= [tan x] = sec? x fseczx dx =tanx +c
d 5 2
a[cotx] = —cscéx cscx dx = —cotx +c¢
d
a[secx]=secxtanx secxtanx dx =secx + ¢
a[cscx]z—cscxcotx fcscxcotx dx =—cscx+c
Example Describe the antiderivatives of 3x
Solution J.3x dx = 3Jx dx Constant Multiple Rule
= 3J,x'| dx Rewrite x as x!.
52
= 3(3) + C Power Rule (n = 1)
3., o
= Ex +C Simplify.
Example Rewriting before integrating
Original Integral Rewrite Integrate Simplify
r _
1 x 2 1
|5 “3dx “—+cC ——=+C
4 Jx jx -2 2x?
( X2
b. | Vxdx xV2 dx 3—/24‘ C =¥V 4+ C
J -
-
c. |2sinxdx ZJsinxdx 2(—cosx) + C —2cosx + C
J
Original integral >  Rewrite [ >  Integrate Simplify
Original Integral ~ Rewrite Integrate Simplify
Pl dx 2 x~ 12 dx 2(&) +C 4512 + C
J Vx 1/2
i [ 15 3 1. 2
(1> + 1)%dt (t*+ 22+ 1) dt —+2(—)+z+c P+t +C
J ) 5 3 5 3
(3 + 3 [ x? x| 1 3
— dx (x +3x 2 dx —+3(—)+C —x>2— =+ C
] x J 2 -1 2 X
" r 7/3 4/3 3
Yx(x — 4) dx (x¥3 — 4x'73) dx % — 4(%) +C ?x”:ﬁ — 3x4/3
J J

Example Find the general solution of F'(x) = % ,x > 0 and find the

particular solution that satisfies the initial condition F(1) = 0.
Solution To find the general solution, integrate to obtain
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1
F(x) = J; dx F(x) = [F(x)dx
= jx_z dx Rewrite as a power.
—1
X
— +C Integrate.
1 .
= —4+C, x>0 General solution
X

Using the initial condition F(1) =0

F(1)=‘Tl+c=0 = Cc=1

F)=—+1x>0
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FRIEBAE TR :

4 r ny_ ., .n-1
dx[x]—nx

Hth=AREK
;—x [tan x] = sec? x
% [secx] = secxtanx

EXEHE

BEaRK

dy dy . du
dx du dx

BE &

FRiEtAEEM: 3

[0dx=c [kdx=kx+c

% NEE 3

fx"dx=in—:+c,n¢—1 [sinx dx = —cosx +¢
Hth=f&A% 2+2

[sec?x dx =tanx + ¢ [ esc?x dx = —cotx + ¢
[secxtanx dx =secx+c [cscxcotx dx = —cscx +c¢

BEXEHE

EXWD AR

3
d )
[kx] = k L kf @) = kf' ()
3
ix[sinx] = cosx %[cos x] = —sinx
2+2
2 lcotx] = —esc?
— [cotx] = —csc®x
2z lesex] = - t
7, lcscx] = —cscx cotx
3
oy ' d [u] _u'v—v'u
—[uv] =u'v+v'u dx[v] =—

a4 x7_ x
x[a]—a Ina

:—x[loga x] = 1/(xlna)

EAXRD AR

1

[t g dx= [ f@ars [ guoax

[ kf(x) dx = k J f(x) dx

[cosx dx =sinx +c¢



Indefinite Integration F~EFR4

5/12

EicE N 2+2
[e*dx=e*+c [etdx=e+c

1 1
f;dx—1n|x|+c f;dx—1n|u|+c

EAMS AR
FRIEBFSEN: 3

L] = 4 [x] = S lkf @] =
EARRE 3

%[xn] = :—x[sinx] = %[COS x] =
Hti =R 2+2

% [tanx] = % [cotx] =

% [secx] = % [cscx] =

EREH 3

Lutv] = ] = ] =
BEERE 2

2 2w

BB E 242

% [e*] = :_x[ax] =

2 Inx] = :—x[loga x] =

BEARI AR
FRIEGFLSH: 3

[0dx = [kdx = [kf(x)dx =
BEARK 3
[x™dx = [sinx dx = [cosx dx =

Hftt =R 2+2
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[sec?x dx = [esc?x dx =
[secxtanx dx = [cscxcotx dx =
EXEH 1
[t + 9oy dx =
TR R K 2+2
[ e*dx = [ etdx =
1 1
f ;dx = f ;dx =
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Exercisel (p255-5)Find the general solution of the differential equation.

Example: 2 -1
dy 2 fﬁdx=2fx2dx
dx  x /2
RE = Zx1 +c
1/2
= 4x'/? + ¢
4y _ g2 2 2 t* 3
5. —=09t 9t>dt =9 tdt=9?+c=3t +c
dr J’
6. — = nd@znfd9=m9+c
a6 "
dy 3
22— x3/2 x5/? 2
7 dx ¥ jx3/2dx=m+c=§x5/2+c
dy 2 2 s x~? _2
8'a=x_3 f;dszfx dx=2_—2+c=—x +c
Exercise2 (p255-9) Complete the table. 44)&7%
Original Integral Rewrite Integrate Simpli %
5 2 5
fx(x3+2)dxfx4dx+2fxdx %+2(x7)+c %+x2+c
xd 1/3 4 x /3 3 43
xdx X X — —
j J /3 +c 4x +c
1 1 1 x71 -1
_d o -2 d A _
Ix2 X 4fx X 4(_1)+c 4x+c
1 x~1/2 -2
—dx fx‘3/2dx + —=+tc
fx\/} 127 °¢ Jx
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1 10 1(x2 —1
ﬁdx Efx dx E __2 +c 7+C
4 1 7/3 4/3
jW(x—4)dxfx§dx—4fx§dx J;7—4();7>+c ;x7/3 3x43 + ¢

Exercise2 (p255-27) find the indefinite integral

x+6 1
27. 7 dx =f\/§dx+6dex=fxl/zdx+6fx_1/2dx
X
x3/2 x1/2
=2 _ 46—
32 P12 te
2
=§x3/2+12\/§+c
x?>+2x-3 1 2 3
28[de=fpdx+fx—3dx—fgdx
=fx‘2dx+2fx_3dx—3jx_4dx
_x‘1+2 x~? 3 x~3 N -1 1 1+
=2 )3 ey et et

29.

f(x +1)(Bx—2)dx

:f(3x2+x—2)dx=3fx2dx+fxdx—2f
<x3 2
_3 ?>

+ T 2x 4+
2 X+ C
2

x
=x3+7—2x+c

30.](2t2 —1)%dt

=f(4t4—4t2+1)dt=4ft4dt—4ft2dt+fdt

x5 x3
=4<?>—4(?>+X+C

4
=§x5—§x3+x+c

Exercise3 (p255-35) Find the indefinite integral.

35. j(S cosx + 4sinx)dx

= 5sinx —4cosx +c¢

36. J(t2 — cos t)dt

1t3 int +
- — Sin C
3
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37.j(1 — csctcott)dt

=t+csct+c

38. j(@z + sec? 0)do

=03/3 +tanf + ¢

39. j(secz 8 —sin8)do

=tanf + cosf + ¢

I,
&

40. f secy (tany — secy)dy

= fsecytanydy—fseczydy

=secy —tany+c¢

41, f(tanzy + 1)dy

=fsec2ydy=tany+c

42, j(4x — csc? x)dx

=f4xdx—jcsc2xdx

2

X
= 47— (—cotx) +c

=2x%+4+cotx+c

43f CoS X 4
") 1—cos?x x

CcOS X
= — dx
sin? x
=fcotxcscxdx

= —cscx+c

44] sin x d
| ———dx
1 —sin?x

sin x
= > dx
cos?x
=ftanxsecxdx

=secx +c

1
45, | ————d
fsinzxcoszx x

J sin? x + cos? x
= x

sin? x cos? x

1 1
= + — dx
cos?x sinZ?x

=tanx —cotx + ¢

Exercisel (p255-5)Find the general solution of the differential equation.

Example:
dy 2

dx  x
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Simplify
4y _ 42
5. = o9t
6 dr _
T T
dy
7. == =x3?
dx x
dy 2
8. a _ x_3
Exercise2 (p255-9) Complete the table.
Original Integral Rewrite Integrate Simpli
fx(x3 + 2) dx
Jde
1
de
[ o5
—dx
xvx
1
ﬁdx

J Vx(x — 4) dx
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Exercise2 (p255-27) find the indefinite integral

27-fx+6d
. X
Vx

x*>+2x-3
28.[—4dx
x

29.

f(x +1)(Bx—2)dx

30.j(2t2 —1)%dt

Exercise3 (p255-35) Find the indefinite integral.

35. f(S cosx + 4sinx)dx

36. f(tz — cos t)dt

37.](1 — csctcott)dt

38. j(@z + sec?0)d6
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39. J(sec2 0 —sin0)d6o

40. f secy (tany — secy)dy

41.f(tan2y + 1dy

42, J(4x — csc? x)dx

43J COoS X 4
") 1 —cos?x x

441’ sin x d
") 1—sin%2x x

1
45 | ————d
fsinzxcoszx x




