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Section 6.3 - Basic Integration Rules

The notation [ f(x)dx is used for an antiderivative of f and called an indefinite integral.

[ f(x) dx = F(x) means F'(x) = f(x)

In general, to find [ f(x)dx, we find an antiderivative of f(x), say F(x), and then we write the

indefinite integral as [ f(x)dx = F(x) + C . Here, C is called the constant of integration.

If given f; f(x)dx, this is a definite integral and to evaluate we’ll use Part 2 of the

Fundamental Theorem of Calculus: f;f(x)dx = F(b) — F(a)

The Constant Rule for Integrals

fkdx =k - x + C,where kis a constant number.

Example 1: Find of each of the following integrals.

a. [10dx = |Ox = C
——

b.ffﬂdx —_-.'\\X\l:_ - Z\W—T= 3.“.
= % « C)\:‘_ =Q‘“*C')—E“*C>
- ARaC-%¥-C

= 0
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The Power Rule for Integrals

KT+
[x"dx ==+ C,wherer # —1.
r+1

C—

Example 2: Find of each of the following integrals.
a. [x*dx
S
%
5

o—
—_J

+~ C

3:\ ?,V\

=2§-§.-2-(6='2_

A
b, f;%d 'S x\/ZAX
O

The Constant Multiple of a Function for Integrals

[k - f(x)dx = k [ f(x)dx, where k is a constant number.
8
A _ )(8 i Q‘)B — .C;-\) =
. = =N 2

Example 3: f_114x7dx = 4 % \ = y

$B2\-s

Q
IT6 SO e an o;AeS LfaneRon )"“\e,r\ SS;G:)AM =0
T -a
SE=-£6
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The Sum/Difference of Functions for Integrals

JIf () £ g()]dx = [ f(x)dx + [ g(x)dx

S
Example 4: f Gx*+4x +7)dx = LZ_

(P 2> -l>c> \D

45 x2.4*+1.4— O

I

A +«2 4«71 =10

i) X
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Examplesf%d - S(-:‘—x_;- ~ ?.) Ax = Sé(‘/z. *2.> AX

>
=X s2x=xC
32

= 2 x2 42x%x+C
>
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?ca}n%eé:)dx = 5 xvz’ (x- "\’) A“ = ‘S(ﬁlyb—AXVb> &X

-1 4 4
= L/—&—J" X /$+C = é—)(-’/a—- Ll'.%.x,5+c
> “4/2, !

y
= é.x?/&—— G »+C
7

= X! _yriC
2.
fix_e'*'éd AEV!AQ‘
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Other times we are given the derivative and an initial value and we are asked to find the
original function.

Example 7: Given f'(x) = 2x + 2, f(1) =5, find f(x).

L) = S(Z_x-kz)A\c = 2x* 2%+ C = x35x2xx C
=

122D AC =5

\x2 xC =S __—
C =~ 2 \;@: XQ'*’Z-X*ZA\

Example 8: Given f"(x) = 6x + 2, f'(0) =2, f(0) = 10, find f(x).

£ = (exr2ddx = é’%_?_'+2_x+c=5x?'-\-1x+c
$'(0y = 3.0*+2.0xC =2 C=2
LUx) = 2xF+ 2x * 2
£ = S@x'z-uZx&2>c\x - 3>_-_x_; R 2,_;?*1“@
S K = B4 %A 2x *D

£y = 0%+ 0 4220 4D=10  ©O= \O

Y&‘Q@: X x"-&2x+\0\
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Integrals of Basic Trigonometric Functions:

[sinxdx = —cosx +C Jesc?xdx = —cotx + C
[cosxdx =sinx+C [secxtan x dx = secx + C
[escxcotxdx = —cscx+C

[sec?xdx =tanx +C

.\ +:§hx . o'nox ém

S(\-\- camDddx = %X * einx+C

Example 9: [sinx (cscx + cotx)dx = "S’\V\ X

/2

Example 10: fon/3secxtanxdx = SE.QX\
O

= szc“/s- sec O

-_— es—
-

(3D con(®

Example 11: Given f'(x) = —3sinx, f(m) = —1, find f(x).

S(—ssirwb&x = 35Ccoexd*C =D x+C

S() = e Tx < =-L

C =22

\-Q G = 5%»&1&
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Integral of i

1
f—dx =In|x| +C
X

‘e
Example 12:f12x2_2dx = S(X - 2- oy

X

\
W
|
>
>

Integrals of Exponential Functions
f e*dx =e*+C

X
faxdx=li—a+C,wherea>O, a #1

Example 13: [(2* + 5e¥)dx

%
-:.E_ ~ 59’( ~ C
Ih2
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Integrals of the Hyperbolic Functions

[ sinhx dx = coshx + C [ coshx dx = sinhx + C

—-x x

. e —e
;Sinhx =

—-X

Recall: coshx =4 +2

Example 14: folzsinhxdx = 2%"\)( \L — Z_CDB\‘\ L—Zc:»\'\O

A%

22— <
A -A AN
Cnok&.—e-—% = €% o
2
o o

\

Integrals Resulting in Inverse Trigonometric Functions MQ.W\DVW e .

1 . 1 1
f_m dx = arcsinx + C ) dx = arctanx + C [——=—=dx = arcsecx + C

1+x2 lx|VaZ—1

\3/2

Example 15: fl/ﬁf%dx = 20xClnX \\/
i 2

= 2o0xrcsin %) — 2 axceWwin (."5_3

— N e 3 T2 AW -2W
-7 e = Ga >2 B2 S

.
b
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Integrating Piece-wise Defined Functions

x+2, —-2<x<0
Example 16: Let f(x) ={2, 0<x <1
4 — 2x, 1<x £ 2

Note how the function changes over the specified domain!

Set-up the integral needed to integrate f_zz f(x)dx.

A 2
= ?S(x-k?b dx + SZAX - S@\—-zb&x
3 5 Y

Integrals Involving Absolute Value

Example 17: lelxldx Recall that y = |x| is a piecewise function!
O e A
= S_x A x % S b X

Perepelitsa



Page 10 of 11

Example 18: \ ‘. \

a. fflx—Zldx A

f-S

‘ x-D , %<2

N \X"?—\ {
= (& x4+20d x -\SCX—Z\AM X-2 | X=2
l
&
2
-Cgan < (ErO\

hx_ e 1
) t-?;: X2 Y "?—CBX*\::Z 20— 5 *22
2

= 2.5

o
b. [llx—2ldx = S (X-zb dx
S

'=é;-:-2x3\; = %’9-(63‘X’Y_%'9‘($1

= 35
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Example 19: Set up the following integrals.
a. fflx2 —3x — 4| dx

= §— (P=2x-4) dx
s

+ 3@"-bx—‘\34’>‘
A 49

S
b. f15|x2+4|dx = & (x"-\-ﬂ Alx
A

Perepelitsa



