Math 2413 Homework Set 11 10 Points

#1. (2 pts)
u==%t du==%dt dt =

jcos[ ]dt_%jfcos(u)du=%(sin(u))
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#3. (2 pts) We'll need to split this up and do two substitutions.
1
f \/2+8x+ dx j \/2+8xdx+j
0

u=2+8x du = 8dx dx=§du x=0->u=2, x=1->u=10

v=x"+1 dv =2xdx xdx =5 dv x=0->u=Lx=1>u=2

1
J V2 +8x +
0

dx

()x +1

6x g 1 . 3110
x2+1dx—§jz uza’u+3j1 —dx = g(—)u2

+ 31n|v||l2
2

:%(10% _2%)+3(1n2_1n1): %(10% —2%)+31n2=4.4790

1

#7. (2 pts) A sketch is to the right. Here are the y
intersection points. 5L

X’ -2=6-x"
2x*=8 = x=-2,2

get the area. 3k

1 1 x
The area is then going to compute need three integrals to V ] ST 2 \
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+(8r-220 )+ (300 8] =4 440 = [ 2473333
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#10. (2 pts) A sketch is to the right. The radii are, ¥
0.1‘.=4—()/2—1)=5—y2 i.r.:4—(l—y):y+3
Here is the cross sectional area.
A :n[(S—yz)Z —(y+3)2} :7I(16—6y—11y2 +y4)
The volume is then,

V:ﬂ_[j216—6y—11y2 -ytdy

1
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=7Z(16y—3y2 —1y° —%ys)
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#13. (2 pts) A sketch is to the right. In this case we’ll need ¥
the equation of the hypotenuse writtenas: x =2y . The

radius and height are,

radius=y+2 width=6-2y —~ . L i x
The cross sectional area is then, | feemeeas s
A=27(y+2)(6-2y)=27(12+2y-2)")

The volume is then, -

V:27r-|‘0312+2y—2y2 afy:27r(12y+y2 —%)}3)|3

0

Not Graded

#2. We'll need to split this up and then do a substitution on the second integral.
3 AP 3 5\3
J._16y—8y(2—y ) dy—j_l6ydy—j_18y(2—y ) dy
The substitution for the second integral is,

u=2-y" du =-"2ydt ydt =—1du y=—l->u=1t=3->u=-7
J.i6y—8y(2—y2)3 afy:_[7316ya’y+4j.1_7u3 a’y=3yz|i1 +u4|

= (27—3)+(2401—1) =12424
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1 1
f e — 4 dx = Il e “dx —f 4 dx
. 3x+6 -1 a3x+6

Here are the substitutions.
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u=-2x du =-2dx dx=—%du x=-1->u=2, x=1>u=-2
v=3x+6 dv =3dx dx =5dv x=—1—>u=3 x=1->u=9

The integral is then,

1 - 9
J e’ 4 dx=—lJ. e du +i ldx:—le”
4 272 3 2

2 4 9
3x+6 3V 2 +§51n|v||3

=—4(e” —€’)+#(In|9]- n|3]) =[2.1620

#5. Unlike #4 this integral can’t be done. We have a division by zero issue at x = =2 (in the second
term) and that is in the interval for this integral while it wasn’t in the interval for #4 and so we could do
that integral.

#6. A sketch is to the right. Here’s the area.
A :J.2 S5+e™ —(4—e"‘)dx
-1

2

2 -2x —-X 1 A—2X -X
:J11+e +e dxz(x—ge —e )
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3
=3-1le*—e? +1le’ +e=9.2683 4
- i
For the 2™ term | used the substitution # = —2x and for /""T'
1

the 3" term | used v = —x for the substitution. L
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#8. A sketch is to the right. Here are the intersection points. ¥
y2 _1 — 1 _y 2k
Y 4+y-2=(y+2)(y-1)=0 = y=-21

The area is then,

A:Iizl—y—(yz—l)dy=£22—y—y2dy

. x
1 2
3
=(2y-1y-3y), =
#9. A sketch is to the right. The radii are, ¥
0r.=9 ir.=x’

Here is the cross sectional area.

2

A= 71'[(9)2 —(xz) J = ﬂ(81—x4)
X

The volume is then,

V:7zj‘73381—x4 dx:ﬂ(81x—§x5)
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#11. A sketch is to the right. The radii are,
o.r.:1+(5+e’2x):6+e’2x
ir=1+(4-e")=5-¢"

Here is the cross sectional area.

2 2
A=r|(6+e>) ~(5-¢7) |

The integral giving the volume is then,

B 2 2 \2 )2

V-;zJ:l(6+e ) —(S—e )

#12. A sketch is to the right. Since we know two points on
the hypotenuse of the triangle we can easily find the
equation of the hypotenuse : y = %x. The radius and
height for the cylinder are,
radius = x height = 1 x
The cross sectional area is then,
A= Zﬂx(%x) =X’

The volume is then,
6

V= 7r.[06x2 dx = ﬁ(%)f )| =\72x

0

#14. A sketch is to the right. The radius and height are,
radius=5—-x
height =5+e™* — (4 —e ) =l+e e ™
The cross sectional area is then,
A= 27r(5—x)<1+e‘2xe‘x)

The volume is then,

V= 27rj_2l (5- x)(l + e‘zxe"‘)dx
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