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:

. /x"dx: —l— x“ﬂ +
o/sinmda:: - 005X +C

. /cosxdﬂc = 5 IV\X -+ C o [dx = .ex —+ C
9 o [a"dr = L X
. /sec xdr = tal/\)( +( / d - \MAO‘ +C

° ! T — e
. /cchxdx: -—wtx _pC /md = 3 X A

. /secmtanx: se0X € ¢

e Question 1: How do you check your answers when computing integrals? For example, suppose [ f(z)dz =
F(x)+ C. How do you know you are right?

Fnd & (FO+CQ) . This SnouMd Gve Yoo 0.

e Question 2: For what value of n does the reverse power rule for the antiderivative of =™ not apply, and
what is the antiderivate of 2" for this value of n?

for n=-1. s e (x> [ dx= In x| ~¢

e 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?

You 4implify ’97 W\m|h'p!\)ry\y o diw'd)'ry and rmw'pulak Yo
fVHt?Vand (oW fE in91de f S/'7n) un b Yy Con e vty yw know.

Example 1: Evaluate the following integrals.

V3/2 24 2 = jz( l Tt Y )0‘(4
6 +u — —_— —3
_ b —d u® u?
@ /1/2 V1 t2dt % ® /1 u? ’ !

_ LS = (t(4u” + V) du
= 6o sin () | s
h ’(L_'I_,g_ +In|u|)\‘1

= 65 (13) b sw'(%) = (e ) [}
= 0(™) = (%) |

:(‘7' YW L)—| =2+
o v 2) (2 )

gl “Ee )
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(b) /0”/4 secz(secx + tanz)dr = J (56&1)( +$LLY+57\X> dy
N

Example 2: Evalute the following integrals.

. ) ‘
<a>/0<3+x%z>dx = f° (3+ X‘xh’)dx
[ B X

:(5x + :gt X-’/s )L‘

= (Hanx +520X) |:’“'

= dan W 45wy — (a0 *%60)

—_ — . ,,! $|V\O
-5 %/?l B ?oks::/q-*f;\;/q—( T \
2) ~ = Y25 — (0, &\
/3 %/’1 \%3 '(r/z) & / /‘)
=y — |

Example 3: Find the general indefinite integral.

@) / (30— 2)2 /V[ 'y _/2V+L/)AV (b) /(csc2t—2et)dt = E cot t —’Zet — C“(

= [ 3 —Jav® +4v )y

= ll/‘l—iz_yg +in+C
4 3 ¢

:G—’v”-’f v 1oyt +Q

Example 4: Find the general indefinite integral.

@ [+ P = J(x +xX7)de © [|2 4= [ 5 x*dx

S e -
:gx “r2x 3+LJ =B 2x™ +¢

= aA5yx +¢

= ‘a?xlf; —rcl
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Example 5: Find the general indefinite integral. monol ¥ sec® using %‘”3

J
a)/(l’;% //-/- VXZL/X g D /(2+tar71=29)d0 = f(l + 5ect8-\) 49
=l + +ﬁ " D o] = [ (1 +sete)dy
_ '+ | =5eY _
_’/(X-z’ +%‘/'LII)0')( i':m’"&:scc‘ﬁ// @WG*S

= —x e Infy) + 49X+

- @‘*‘Lf In |x] + 14X+

3m/2
Example 6: Sketch a picture of / | sin z|dz. Use symmetry to find the area.
Jo

W) W
W= \6iny | S [sinx| dy = 58 SAX O
0 Ry
= (-3 c05X%) lbll
=y = =3 05("™) *2 000

Il

—3(0) +>3(M
=[3)

120

Example 7: If oil leaks from a tank at a rate of r(¢) gallons per minute, what does / r(t) dt represent? Give
0

your answer with proper units.

This s vs e amoumk of il et NS leaked
fown o tane (in 0{)0\\\0\/\%3 duving - Hhg kvak 120 winules,

Example 8: If z is measured in meters and f(x) is measured in newtons, what are the units for [,

, ' f(w)da?
fH m '
uwits  ave  Newlon Fwele
[ /% [ (ﬂ\SO Ynowr oS a ‘SN\Q)
e X (N)
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o Question 4: How is displacement different from distance traveled?
Dig pactymamnt 1S 'POS\\\ on @ SFeVY  — PRI KON G e WS v ov how e
Parkc\e wpy Moved Telolug ho s v S vow.

Distance 4ells ypu Wow Sovr Mo PROL trawe\ed:

o Question 5: Given a velocity function v(¢) on an interval [a, ], how do you compute displacement? How do

you compute distance traveled? . _ b
Digp lamumy = f\o v LY o Disrowce = So\ ‘ v ’ i\

t\ws wil| V? wadly eed Yo e
broren Mio w\o.m Parts.
Example 9: Suppose v(t) = ¢* — 4 for 0 < t < 3 describes a particle moving along a line. Find the

(a) displacement of the part1cle
displacemnt = / T4 e pavhcle 75> 3wy
h) L )C‘H' of~ w Nve

=(ét 0N i~ ey an.
— —

— —3'(27) /12
= 9-n

. ) w) Y= €-4|
(b) distance traveled by the particle. ’/—\ ﬁm. on W
. 3 (A
dist = f / 1 =y / Jt
+

-y

f (£-4) de + r(t?"'-l)pt‘c

ak (’) o b 2_y
Bigs e j f-£) dt +[(t ) dé
gmovm]mp! L/,g —J'{?) J_.t —%)/
“B-%)r () (%)
= b —‘b/s -3
= l%(%)"b/z
= ¥%"%

:Ez’/s = 7.6 W\J
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