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AB 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 S(x)dx = F(x) + C, where C is an
arbitrary constant, calied the constant of integration.

Properties of Indefinite Integrals

jkf(x)dx=k J(x) dx for any constant k

I(f(x) L eg)de= ff(x)dx * fg(x)dx

Power Formulas
un-H _ 1
fu"du=n+l+thenn¢—l utdu= ;du=lnlul+C
(see Example 2)
Trigonometric Formulas
fcosudu=sinu+€ féinudu= —cosu + C
fseczudu=tan'u+c ]csczudu=—colu+c
fseculanudu=secu+(.’ fcscuootudu=-—cscu+€
Exponential and Logarithmic Formulas
fe“du-':e"-f-c Ia"du-—-—m—i-c
. Ina

flnudu=ulnu-’-u+c (See Example 2)
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AB Calculus
7.2 Antidifferentiation by Substitution

1. Evaluate indefinite integral:

a. fx‘zdx e. J'28(7x—2)3dx
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AB Calculus
7.2 Antidifferentiation by Substitution

g 8(y* + 4y2 + 1)X(y3 + 2y)dy o Vot x csc?xdx
u=aq+ L,az +| U= C.O'IL/X
au 2
dy) =g d
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AB Calculus
7.2 Antidifferentiation by Substitution

L. J'ST‘Q‘S-X n ftanzxseczxdx
. =
§ esc” (30dx o
au 2
nw= 3x ax Sec” X
Q_u — du = sec* xdx
ax
2
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AB Calculus
7.2 Antidifferentiation by Substitution

2. Make a u-substitution and integrate from u(a) to u(b)
1 n

a. I!r\ll -ridr C. f _452\/%‘1" Y4+3sm:mT - y
= Ha3sipl-m) = Y

du = 3cosx ax

-—'jdu = COSX dXx

'E)
1 g -3 cos ", = L
b. | Sr_dr d. [cos28sin26d0 >3- 2
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-1 CosO = |
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U= 2x-3
du = 2 dx
‘{‘du = dx
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AB Calculus
7.2 Antidifferentiation by Substitution

2
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AB Calculus
7.2 Antidifferentiation by Substitution

3. Use the given trigonometric identity to set up a u-substitution and then evaluate the
indefinite integral.

a, J’sec“xdx, sec’x = 1 + tan’x

S (L+ tosz) sec®*x dx

us tan x

du= sec®x dx

S (l + uz)olu

i 3

b. J'4coszxdx, cos 2x = 2cos’x — 1
COS 2x +| = o5ces?x
2 S(cos 2x  + ) dx
U= 2x
du = 2 4x

—'z du =dx
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