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0.1 The Indefinite Integral

The notation for the indefinite integral is [ f(x) dz and it is read “the integral of f(z)
dx.” To compute an indefinite integral we need to find all functions F'(x) whose derivative
is f(x). The process of computing an integral is called integration, or anti-differentiation.
Since any two functions that have the same derivative differ by a constant, if we can find
one example of a function F'(z) whose derivative is f(x), i.e., F'(z) = f(x), then we can

write
/ flx (x)+C

where C is any constant. The symbol [ is called the integral sign, the function f(z) is
called the integrand and C is called the constant of integration.

Examples of Basic Indefinite Integrals

A basic indefinite integral is one that can be computed either by recognizing the inte-
grand as the derivative of a familiar function or by reversing the power rule for derivatives.

IT 1. [ cos(z) dx = sin(z) + C, because the derivative of sin(x) is cos(z).

IT 2. [sec?(z) dx = tan(z) 4+ C, because the derivative of tan(x) is sec?(z).

IT 3. [sec(x)tan(z) dx = sec(z) + C, because the derivative of sec(x) is sec(x) tan(z).
IT 4. [e” dz = e” + C, because the derivative of e” is e*.

IT 5. [2x dx = a® + C, because the derivative of 22 is 2.

Ire. [ ﬁ dz = \/z + C, because the derivative of \/z is ;=

I17. [ dr=tan"'(z) + C, because the derivative of tan™"(x) is -

Ims. [ ﬁ dx = sin~'(z) + C, because the derivative of sin~!(x) is
IT 9. [ —sin(z) dx = cos(z) + C, because the derivative of cos(x) is — sin(z).

IT 10. [2%1n(2) dz = 2" 4+ C, because the derivative of 2% is 27 In(2).

Power Rule for Indefinite Integrals

n+1
/a:”d:c:x +C

where n is any number except —1.




Examples of the Power Rule for Indefinite Integrals

PR 1. To compute [2® dz we use the power rule with n = 3 and we get
4
x
/ 23 de = e +C.

The answer can be confirmed by observing that the derivative of ‘%4 +C'is 2® (using
the constant multiple rule and the power rule for derivatives).

PR 2. To compute [ 1 dz we use the power rule with n =0 (2 = 1) and we get

1
/1dx:/w0dx:%+0:w+0.

The answer can be confirmed by observing that the derivative of z 4+ C'is 1

PR 3. To compute [z dz we use the power rule with n =1 and we get

2
/xdx—%—l—C.

The answer can be confirmed by observing that the derivative of %2 + C'is z (using
the constant multiple rule and the power rule for derivatives).

PR 4. To compute [ /7 dz we rewrite /z as 21/? and we use the power rule with n = 1/2

and we get
/\/de:/xl/zdx

£3/2
=55+
=232 4 C
=2Va3+C
:§xﬂ+0.

PR 5. To compute [ I% dx we rewrite x—ld as 2% and use the power rule with n = —3. We

get
1
/—3 dx:/x_3 dzx
T

3:—2

==—+C
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PR 6. To compute [ \/LE dx we rewrite \/%E as 271/2 and use the power rule with n = —1/2.
We get
1
/ﬁ dx:/azl/2 dx

1/2

T +C
1/2

=22 4 C

=2/z +C.
Special Case

The power rule does not work when n = —1 so we consider this as a special case:

1
/:L'_l dx:/—dlen]x\—i-a
x

1
We can verify this by noting that the derivative of In |z| + C' is —.
x

We can handle sums, differences and constant multiples in indefinite integrals the exact
same way we handle them in differentiation.

Constant Multiples

CM 1. /5603(:6) dx = 5sin(z) + C.
CM 2. /3SGC2($) dx = 3tan(z) + C.

CM 3. /2696 dr = 2" + C.

4
CM 4. / dx = 4tan!(z) + C.
14 22

7 7
CM 5. /— de = —1In|z| + C.
122 12

.’£8

8
CM 6. /4x7d:p:4-%+cz?
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CM 8. /4sin(x) dr = —4cos(z) + C.
CM 9. /3CSC(ZB) cot(x) dx = —3cse(x) + C.

CM 10. /4\?/5 d$:/4x1/3 dx
4/3
—1.2 4 ¢
4/3
:4‘—'1’4/3+O
4
=323 4+ C
=3Vat +C
= 3z + C.
Sums
SR 1. [cos(z)+ e* dx = sin(z) + ¢* + C.
SR 2. [+ 2sec(z) dv = & + 2tan(z) + C.

SR3. [>+Lde=[a?+a?de=%+27+C=2-11C

8 =

SR 4. f%”d:r:f§+;d:v:f1+5dx::v—l—Zln]xH—C.

SR 5. /\/5+{”/§dx:/x1/2+x1/3 dz

= 2532 4 348 4

:§¢_+§ﬂ+0

= 2oV + 2ay/x + C.
SR 6. [2°+3z+4de="5+% +42+C.

Differences

DR 1. [(1- e‘”)dm—x—e +C.
—z) dx = %E—FC'.
)

— 2sm( )] dz = 3sin(z) + 2cos(z) + C.

DR 4. f(3:p2—§— ) dz =23 — 3In|z| — tan~!(z) + C.

1422

DR 5. [[4csc(x)(csc(x) — cot(x))] de = [[4desc?(x) — 4esc(x) cot(x)] de = —4cot(x) +
4desc(x) + C =4ese(x) —4eot(x) + C.



