BC Calculus
7.2 Antidifferentiation by Substitution

DEFINITION Indefinite Integral
The family of all antiderivatives of a function f(x) is the indefinite integral of f
with respect to x and is denoted by [f(x)dx.

If F is any function such that F'(x)} = f(x), then f F(x)dx = F(x) + C, where C is an
arbitrary constant, called the constant of integration.

Properties of Indefinite Integrals

fk Jf(x)dx = k| f(x) dx for any constant k

f(f(x) * g dx = ff(x)# * f g(x) dx

Power Formulas
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(see Example 2)

Trigonometric Formulas

fcosudu =sinu + C fsinu du = —cosu+ C
fseczudu=tanu+c fcsczudu=-—cotu+c
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Exponential and Logarithmic Formulas
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flnu du=ulnu —u+ C (See Example 2)

Inu ulnu— u
= | e u=—e—— oy
flogaudu — du C

* 0-30b undoes croan e



1 [3x2(3 + 5)%dx
U=z XB +5

du = 5x2dx

S We° du

2\
LA

—_—
2\ c

4 21
= 7T (x343)7

2, f(cosx)4 sin x dx
U= Coasx
du = -sinxdx

“du = sS\NxXdXx

ey au

BC Calculus
7.2 Antidifferentiation by Substitution

3. [10x(5x* - 3)°dx
W= Bx>=3

ou = 10x A%

Suh au

-
U

= *C

1

LY

-‘:)- (s x* -3\-' +C

4. [x4x° - 12)dx
wez x>-12

o = Sx"\ AR



BC Calculus
7.2 Antidifferentiation by Substitution
5. fxsinxz dx 7. f% dx
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Challenge!
11 [xVx+9 dx

U= x+9

du = dX
=Jx fu du

TR !

w-9 = »
S(u-cbm duw

Yo - %) du

)

BC Calculus
7.2 Antidifferentiation by Substitution

Choll
nal 61 .efx3\/x2 -6dx

agxxz | x%-te dx

u:xz—(p
Au = 2x adx

"{o\u = XAR
- 4 2
= > Sx J—TA—C‘LA

W= x“=l

3
wt+l = %X

- |
) X(UA-@W =%
3 \s
L o
t (2 5 3/,
L= u * +C
> ) ] G. 2 W >

3
S/2 3
= 'S'—Ux -\—2u/z

+C

= L (07 52 (0 e

5/ 2/
(2 - L(x49)  +C



"

W

2
12. [2x(x% ~ 2)°dx
1

W =x-2
du =2 2XdAx
: S 02 du
-\

4l 2

U

P
-

e
o

: -‘;{m"‘ - L—\ﬂ
= w05)

13. f 2241 - 48 dt
-2

= |"“‘t3

duz - 12 t* a4

4
2

BC Calculus
7.2 Antidifferentiation by Substitution

14. [(¢” + 2 cos(my)) dy
0

U\T—Tva
duz Twa
N d
-W-O\LA-': da
‘/2. a T/L
S Cdy + ¥ -n- Sc_osud._,\
(o]
|/ T
- 5‘ = 2 ainu ‘
o
Ya o
e -e + %}‘5\“—"/7.‘ -%;
L
=al
\ré -\ *?'/'rr} oo
~ ,285
15_[ 4t dt
2-8
U= 2-%£1

auz - \bt ok



BC Calculus
7.2 Antidifferentiation by Substitution

In(1+m)
16. _[ e cos(1 — e¥) dx
0

%
= l-e
: Bound& Yo (14
2 —
au = - dx X260 uzl-e x=rT) u=-e
V= -~
“ou = e dx e =l
=TT i = -
=" S osud W,
N 5 = 30 - s (-T)
°© x"ll = 0 = 0
= S cesudu / s ra——
- ' =0
e Py
o
-7
Challenge!

q
= A 3 = 2 \ny
‘2§r(d“ ‘

q<u
—_— == \du
-3 ®TR
W=2% =\ 4 . “w
_ W) Q Y y
R \ 2 7z

A w =\ ‘ =T_\"&\<U‘ ’ o
| Q
= = = Y 2
LY P (s )]

!
TR ) (5T 4T



