
RECITATION: 5-4 INDEFINITE INTEGRALS AND THE NET
CHANGE THEOREM (PART 2)

Fill in the following anti-derivatives.

All the indefinite integrals you (should) already know:

•
Z

x

n

dx =

•
Z

sinxdx =

•
Z

cosxdx =

•
Z

sec

2
xdx =

•
Z

csc

2
xdx =

•
Z

secx tanx =

•
Z

cscx cotx =

•
Z

1

x

dx

•
Z

e

x

dx

•
Z

a

x

dx

•
Z

1p
1� x

2
dx

•
Z

1

1 + x

2
dx

• Question 1: How do you check your answers when computing integrals? For example, suppose
R
f(x)dx =

F (x) + C. How do you know you are right?

• Question 2: For what value of n does the reverse power rule for the antiderivative of xn not apply, and
what is the antiderivate of xn for this value of n?

• Question 3: You have no product or quotient rule for anti-derivatives. How then do you deal with a
function that is a product or a quotient?

Example 1: Evaluate the following integrals.

(a)
Z p

3/2

1/2

6p
1� t

2
dt

(b)
Z 2

1

4 + u

2

u

3
du
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I xnt'
+ c

- cscx + (

- cosx + C
= in 1×1 tc

sinx + C = ex + c

tanx + (
= nfaaxtc

- cotx + c
= sintxtc

= tantxtc
secx to

Find £× I FCD + C) .
This shoimd give You fad .

for n=t . in this case fxidx = f¥dx= In 1×1 tc

You simplify by multiplying or dividing and manipulate the

integrand 1 stuff inside / sign ) until you can use rules You know .

= f 4¥+ If)du

Biz = fp ( 453 + Yu ) du
= 6. sin

"

( t ) /
yr =(412 + mlul ) Ii

= 6 sin 'lr%) - 6 sin 'lYz ) = tyuitnlul ) IT
6173 ) -6 Mb )

=  tyytln 2) - tztlni )
= ZTI - T

=T@
= 3z+\@



Example 2: Evalute the following integrals.

(a)
Z 1

0
(3 + x

3
p
x)dx (b)

Z ⇡/4

0
secx(secx+ tanx)dx

Example 3: Find the general indefinite integral.

(a)
Z

v(3v � 2)2dv (b)
Z

(csc2 t� 2et)dt

Example 4: Find the general indefinite integral.

(a)
Z

(
p
x

3 +
3
p
x

2)dx (b)
Z r

5

x
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= to
'

13 + x. x"3)dx =§Yseix+ secxtanxdx
M4=

fo
'

13-1×43 )dx =(tanxtsecx ) Io

= ( 3× + ¥ X

"

3) I ! = tautly + seethe - ( tano + sea )

= 3 + 3/7
=

signed
,

+ th
,

- ( 5M¥ + too )
= 247+3/7

=

Th + yr%,
- ( 91 + '

h )

= 2¥ = 1 +4rzF4rz- 1

= #

=/ ✓ ( 9v2 - 12 ✓ t 4) d✓ = -cott-zet+f
=/ 1 9✓3 -12W + 4✓)dV

= ¥4 ' §v3tEv2+c

=¥v4-4v3+2✓£

= |(X%t×43)d× dx = / Fs x
'

"2d×
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+ c

= afsfx tc

= 2Ff@



Example 5: Find the general indefinite integral.

a)
Z ✓

1 + 2x

x

◆2

dx

b)
Z
(2 + tan2 ✓)d✓

Example 6: Sketch a picture of
Z 3⇡/2

0
| sinx|dx. Use symmetry to find the area.

Example 7: If oil leaks from a tank at a rate of r(t) gallons per minute, what does
Z 120

0
r(t) dt represent? Give

your answer with proper units.

Example 8: If x is measured in meters and f(x) is measured in newtons, what are the units for
R 100
0 f(x)dx?
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gcnange
into Seto  using trig

=/ .lt#I4x2dx =

= / ( 2 + seat - 1) do

?

= fat seat ) do=/ #+4¥ + 4¥Ddx Sinnott

=/ #+ ¥+4 )a×

www.ITL?o.,LJ=otian#

= -Xt+41n|×1+4X+C
= -t×t4|n|x1tu#

µ#yy=lsinxlto
""

Tsinxldx =3 fo"Finxd×
"

trying = ' - 3am lot
"

= -3 cost 'tDt3cosO

= -36 ) +34 )

= �3�

This HHS vs the amount of oil that has leaked

from the lank C in gallons) during the first IW minutes
.

* m

units are Newton * meter

¥€|
×

( also known as a sane )

0 100 1 N )



• Question 4: How is displacement different from distance traveled?

• Question 5: Given a velocity function v(t) on an interval [a, b], how do you compute displacement? How do
you compute distance traveled?

Example 9: Suppose v(t) = t

2 � 4 for 0  t  3 describes a particle moving along a line. Find the

(a) displacement of the particle.

(b) distance traveled by the particle.
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Dispaument is position @ start - position @ end .
it tells you how the

particle has moved relative to its starting position .

Distance tells you how far the particle traveled .

Displacement = sabvctdt {
Distance = fab Iv to / at

T this will probably need to be

broken  into many parts .

displacement =/
.

}E- 4) at The particle is 3 m

to the left of where

=(}t3-44103 it began .

= f 127 ) - 12

= 9-12

=-3@- grapnm
'

.

HAYEK
"

dist  = 1031 t
'

- 4 / dt
+ {

=

to :( E- 4) dt + {
3

lee 4) at
→

-
that H =

folly - E) at  + f 342. 4) At
Hips the

normal
parabola up ! = (4tztt3)µ + (¥+3-441.3

= (8-813)+(23-12) - (813-8)
= 16 -

1% - 3

= 1313g) - 143
= 3%-1613

=23/z=7.5@


