dx

1
IJ4+XZ

) X=2tand
2sec” 0do )
dx =2sec” 6dg

1 1
J‘1/4+ X2 dx:jZSece

:Isecedaz In|secd+tand|+C

Va+x2

-1 X|+C fI
=In| ) +§|+ e X
)
2

j tan xsec* xdx

Itan xsec* xdx = Itan xsec? xsec? xdx =

u=tanx
Itan x(1+tan? x) sec? xdx :J'u(1+ u®)du R
du =sec” xdx

J'(u+u3)du:1u2+1u4+0:1tanzx+1tan“x+c
2 4 2 4

—or—

U =secx
Itan xsec® xdx = Itan xsec xsec® xdx = Iuadu
du =sec x tan xdx

cos® xsin® xdx

“liic = teectxac
4 4
1
J'cos3 xsin® xdx = J'cos2 X €0s Xsin? xdx =
. . u=sinx
J'(l—sm2 X) cos xsin? xdx = J.(u2 —u*)du
du = cos xdx
1 1 1. 1.
=—ud-=u*+C==sin*x—-=sin*x+C
3 5
1




j\h:—xzdx

Xx=sin@

1-x%dx = [ v1-sin® @ cos0d @
J.\/ o -N SIn 77608 dx =cosdd@

= fcochost@ = J'cos2 0do = Jé(l+ c0s 26)d 0
:£6+£sin(29)+c :19+£(23in #cosd)+C
2 4 2 4

_%9+%sin 6cosd+C :%sin’1x+%x\/1— x> +C

X

X —4

dx

using tan® @ =sec’ 6§ -1

1

1-x° 1
X 2secl X =2secd
dx = 2secfdtanfdé
'[\/x2—4 I\/(Zse09)2—4 dx =2secdtan9dg

:AI 2tané

=M+C X “m
= 2

Do you get the same answer if you solve

2 [z _
Sec 9tan9d6=2jsec26d9=2tan9+c=2[ X2 4]Jrc

J

COS X

J5+5sin? x

dx

this using a u-substitution? I hope so! 1
1 a=\5
COS X
dx = du = Inju++5+u?|+C
'[«/5+sin2x !\/5+U2 .
=In|sinx+~/5+sin’x | +C
side:
u=sinx
du = cos xdx




2
X° —16

dx

2X+ 3

> dx
X*+2X+1

.f 22 dX:J 2 dx = A +—B dx

Xx°-16 (x=4)(x+4) X+4 x-4
—1 l

= i 4 dx——ln\x+4\+lln\x—4\+c
X+4 x-4 4

1(—In\x+4\+ln\x—4\)+c=1In—X_4 +C

4 4 |x+4

Can you generalizethistoprove:JX dx_flnx a+C?
2x+3 2x+3 A B

J 2 :j 2 X:,[ + 2 OX
X +2x+1 (x+1) x+1 (x+1)

2
——dx= 2In\x+1\——+c

x+l (x+l)

X 3x— 3x-2
Imdx _[x+2+ 3 2 dx J'x+2+( ) dx
“[xs2e Ry 2dx x+2+i+7l Fdx =

x-1 (x-1) x-1 (x-1)

=£xz+2x+3ln\x—l‘——+c
2 x-1




4x +1
X + X

dx

.[4X+1 I 4x+1 A Bx+CdX

3 =Ttz
X7+ X X(x? +1) X x“+1

1 —1x+4
:j—+ 5 j + dx
X +1 X2 +1 X2 +1
:In|x|—%ln|x2+1|+4tan’l(x)+c
2
. - = 1
S|de:j le dx=—[Llqy U7X
X +1 u2  du=2xdx

—ljldu:—1|n|u|+cz—1|n|x2+1|+c
20u 2 2

x-1 X 1 X
dx= ———dx= 7In X2 +3|——=tan| =
J.x2+3 J-x+3 x+3 ! +‘\/_ {\/—j
11 u=x>+3

side:J' o dxf—
X u2  du=2xdx

1jidu=1|n|u|+c=1|n|x2+3|+c
20y 2 2

Use the comparison test to
determine if the following
converges or diverges.

T;dx
X+

T 1 dx
1K

Since <

1
NEE S

and

%dx Ilm_[—dx |Im_[X3dX Ilm—%x’zli

H'—.x

:Iim—ft’2+7 NP ==
2 @ 2

Thusf 5 dx also converges.
f




cos” (3x)dx

J'cos2 (3x)dx = J'% (1+cos(2(3x)))dx :%J'(1+ cos(6x))dx =

1 1. 1 1 .
=[x+ =sin(6x)]+C ==x+-—sin(6x) +C
S X+2sin(8x)]+C =2 X+ sin(6x)

j xe>*dx

Integrationby parts
u=x dv=e¥dx

1 1
xe¥dx = = xe* — | =e*dx
-[ 3 J-3 du = dx v:%e3x

:lxe“—lj‘e”dx:}xe“—1 1e3X +C
3 3 3 313
1 51

==xe¥*-Ze*+C
3

u=+/x

J- X dX:IUZZUdu = x

1+u
Lx * 2udu = dx

u® 1 L
=2|—du=2{u?-u+1-——du (bylong division
-[1+u J 1+u (bylong )
:2[1u3—£u2+u—ln|u+1|}+c
3 2
1 3 1 2
zz[gf _?& +\/§—|n|\/§+1|}+c

=§x%—x+2\/;—2ln|\/;+l|+c




2 X

dx
1+e”

- letu=¢"

——dx
J.:|.+e>< d—u:dx
u
uzdu
= ——du= 1——du by long division
J.1+u 1+u -[ (bylong )
=u-Inju+y+C
=e*~Inle*
3
7 u=Inx
e v T
X du:;dx
30 2
u 7 . u
:25\/4—u +75m [E]+C
anXJA (Inx)? +2sin [InTX]JrC
or
7 — u=2sin@
J\/4—u du:J«/4—(25|n6’) 20080d0 | oo
=4 j cos? 0do =4 j %(u c0s(260))d 0 = zj (1+cos(20))do
:2[9+%sin(29)]+c:2:9+23in9c05n9+c
:25in’1%+u 4;uQ+C:25|n1|nX+(In )7\'4““) c
3
4 10 -1 3 2|0
_[de:lim —dx_lln] x3dx = lim=x3
0\/; t—>0 t—>0 t—>0" 2 )
2 3 z 3
=lim—= (10)3 t3 = E(10)3~696 (converges)
t— 0’
3




Find the arc length of the function

3
x=y—+i fromy=2to y=3.
6 2y

3
x=y—+i fromy=2toy=3
6 2y

dx _y* 1 [dx]z_y4 1 1

4 2 a4y

dy 2 2y

d7y =

2 4 2 2
% +1:y7+1+ 14 — y7+i2
dy 4 2 a4y 2 2y

Use Simpson’s Rule with n=4 to approximate
the arc length of

y=tanx from OSXS%

accurate to 2 decimal places.

y=tanx from0<x<Z

2
Y see? x (g—yj =sec* x
X

w

dx

ik
L :I l+[%) dx= J.\/1+sec" xdx let f(x)=+1+sec*x
0 o

id

—-0

szibiazis :1
n 4 12

L=S, :%[lf(&)+4f(xl)+2f(x2)+4f(x3)+lf(x4)]

T L4 2z 37 Ar
:£[1f(0)+4f (E)+2f(§)+4f(§)+lf(§)]

= £[1‘41+5.86 +13.33+8.94+4.12] ~ 2.93

36 4

. 1
Find the surface areawhen y=>x> on 0<x<1
is revolved about the x-axis.

e e8]
3 dx dx

1 1 2
S= IZ;r(radius)(arcIength)dx :Zﬂj(y) 1+( %) dx =
\I X
0 0

1 2 4 4

1 2r ¢l u=1+x" u(@)=1+0"=1
=27 =331+ x*dx === [=Judu

1[3 3 -1[4 du=4x%dx u@) =1+1"=2

2
27 [ au =22 2 0% = 2 (2% 1)~ 0.64
127 12'3 9




Find the surface area when y=+vx+1 is revolved
about the x axis from 1<x<5.

1 dy 1
Ix+1-52= =
y=vxs _)dx 2\/x+1_)(dx] 4(x+1)

5
SA:jzm/erl 1+ ! 1)dx
X+

_an /(x+1)+ =dx 27zj /x+5 Ietu7x+7

du =dx

%
72ﬂj-\/—duf27r[2 /} 897 513
y 3l T3

Set up the integrals to determine the surface area
when the function y=4-x2 from (-3,-5) to (-1,3)
is revolved about the y axis
by integrating as a function of
a) X
b) y

SA= jZ/t(radlus) 1+( jdx J.ZIZ'X'\/1+4X dx

By =4 x=\=y =0y [%) -2

4(4-y)
SA= _[27r(rad|us) 1+( yj dy = J.Zml 1+4(4 y

Evaluate : _[ —5) dx
2X+

o1 . 1 . -1
I Adx:llm'[ Fax=lim————
5 (2x+5) >0 (2x+5) == 6(2x+5)° )

. -1 -1 1 1
=lim 3= 5 1=0+—=% (converges)
x| 6(2t+5)°  6(2(0)+5) 6(5)° " 750
side:u=2x+5

L o=
2
11
So,J'u—Afdu
_lj.u"‘du: Lo L
2 6 6(2x+5)°




Find the x coordinate of the centroid of the region
bounded by:

y:%,yzo,x:land X=2.
X

y:%,yzo,x:landx:Z
X

M, 2 -2
X=—2="|x-f(X)dx A=|—dx=—] =1

m I ) Jl.x2 X |,

17,2 02 2
X:fjx-—zdx:‘[fdx:ZIn|x| [ =2In2-2In1=2In2

17 X 1 X

A vertical dam in the shape of a rectangle
is 1000 ft wide and 100 feet high. Calculate
the force on the dam when the water level is

75 feet high. Recall 6=62.5 lbs/ft3

w;_1000 for all heights

Yi dl
0 |75
1000 75 |0

75 75
F= j&vvididy = j 62.5(1000)(75— y)dy =
0 0

75
=62500] (75— y)dy =62500[75y - 0.5y°];’ =
0

=62500[2812.5— 0] =1.76x10° Ibs

Evaluate

4dx hint :usub

X+1
I X +2X

Note: This isanimproperintegral because /0° +2(0) =0
tox+1 b ox+1 . b
— 22 _dx=lim [—=——dx = lim~/x* + 2x| =lim({Z+2(1) -t + 2t ) =3-0 =43
-‘[m 50 !m 0 ‘. 0 ( @ )
tox+1
Thus, | ———=—dx convergesto~/3.
'!1.-\/X2+2X ¢

side:

u=x'+2x  [—=——=d x4y 7j
Vx4 2x \/_

W oxe2 :—J’uzdu:u +C
dx 2

-2(><+1)

N =3

du = (x+1)dx




What is the maximal error incurred when
Simpson’s rule with n=6 is used to approximate

i—2x5dx?
5

8
[-2xdx~ S,
5

f'(x) =-10x*, f"(x) =—40x°, f"(x) = -120x?, f “)(x) = —240x
S0, @ (x) || —240x |= 240x.

On the interval from5to8, f “’(x) maximizeswhenx =8

K =240*8=1920

5
Compute the hydrostatic force felt
on an equilateral triangle with sides
of length 2 meters that is submerged
pointed end up
1 meter below the water surface.
5

K(b-a)’
| < KOoar
180n
_E\S
e, 1192065
180(6)
|E <2
5
2
BN NPNENIN ‘/Sk c?=a’+b? 522 =1+’ >b=43
. 1
widths : d
Theliney = —/3x fitsthe rightsideof thetriangle. yi i
Sox:iandw:ZX:ﬂ 0 1
B "
' V3 |V

0

0
2
jf dydy = jgsoo \/_(1 y)dy = 9800 3jy y2dy

J§

980072 y* y'., _9800*2 (3 (J’ 3)° ). 9800*2
s 0- = ~3.23) =36,574.1N
e R aL [ ) )

A town wants to drain and fill a small, polluted swamp (see figure).
The swamp averages a depth of 5 ft. Use Simpson’s Rule to estimate
the number of cubic yards of dirt it will take to fill the swamp after
it is drained. (1 yd®= 27 f5)

Note: The height at the ends of the swamp is O ft.

Surface area:% (0+4(15) + 2(21) + 4(22) + 2(20) + 4(17) + 0)

Surface area:% (298) ~993.33 ft*

Volume = Surfaceareax depth
Volume = 993.33x 5 = 4966.67 ft°

3
Volume = 4966.67 ft° =183.95yd®
27 ft?

10



