Calc | Sections 7 & 8: Assignment #12 (due 12/12)

4z+22=12 = (z+6)(z—2)=0 = ¥

z=-—6orz=2s0y=—6ory=2and \
y=ux

a= [ -4 +9) —s)a

—&

= [_ 1123"3 - %yz + 39]2_5

= (-2 -2+6)— (18— 18 — 18)

2 64
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e Ay
1
(' +3)-y
dx+yi=12

(—6,—6)

Baol=de—2 © 2:2—42=0 = 22(z—2)=0 < z=00r2 so

A=/: [(4z — 2%) — 2°] da

= [(4;: —22°%) dx

- e - 3072

—g_ 18 _ 8
=8—-3 =3
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16. A= f [(2 — cosx) — cosz] dx
0
2w

= (2—2cosx)dx
0

27
= [29: — 2sin 93]
0

51, | |

y=x

(2,4)

y=4x—x
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’ \_/ o
-1t ¥ =cosx

By the symmetry of the problem, we consider only the first quadrant, where

y=a = z= \/; We are looking for a number b such that

Ab\/;dy=n/j\/;dy = %[ygﬂr=§[y3”]4 =

0 b

b =43 B = P8 = P4 = p=42F=252
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Calc | Sections 7 & 8: Assignment #12 (due 12/12)

55. The curve and the line will determine a region when they intersect at two or ¥

more points. So we solve the equation z/(z? + 1) = mz =

z=z(mz’+m) = zmxl4+m)—-2z=0 =

z(mz® +m—1)=0 = z=0orma’+m—1=0 =

1— /1 . . : .
2" o s—Qorz=+=+ — — 1. Note that if s = 1, this has only the solution = = 0, and no region
m

M

z=0o0rx

is determined. Butif 1/m —1>0 < 1/m>1 < 0<m < 1, then there are two solutions. [Another way of seeing
this is to observe that the slope of the tangent to y = z /(2 + 1) at the origin is '(0) = 1 and therefore we must have
0 < m < 1.] Note that we cannot just integrate between the positive and negative roots, since the curve and the line cross at

the origin. Since ma and z/(z? + 1) are both odd functions, the total area is twice the area between the curves on the interval

[D, W 1/m— 1} . So the total area enclosed is
\/‘\"’ lf'm.—l [ .

2

—'m..r] dz=2[3In(z? +1) — tma®] Y™ = In(1/m —1+1) = m(1/m —1)] — (In1—0)

=ln(l/m)—1+m=m—Inm—1
2
39. 7 [[sinzder = [ (\f sin ) dx describes the volume of solid obtained by rotating the region
= {(m,y) [0<z <0<y <y sinm} of the xy-plane about the x-axis.
42. f;’i 2 [(1+ cos z)? — 1?] d describes the volume of the solid obtained by rotating the region

%= {(:r,y) [0z < 3, 1<y< l+cc|sw} of the xy-plane about the x-axis.

Or: The solid could be obtained by rotating the region ' = {(m,y) |0<z< 3,0<y< cos :n} about the line y = —1.
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Calc | Sections 7 & 8: Assignment #12 (due 12/12)

_ a/2—b/2 b a—b b
y+{x—1ntel'cept)=ﬁy+§= an V1o

Az

Ay

V= hf!.(y)dy= h(EmJQdTy
f; Awa=

h 2 h 2
a—b b a—b
=[Pt 3)] w [ [ o

Ela—b) 5  2b(a—b) 5
= y + y-i-b}dy
ﬁ, [ h? h

50. An equation of the line 1s = =

h
bla—b
y3+ (“h }ya+b2y]
0

_ [(a —b)°

3R?
= 3(a—b)’h+ba—b)h+b’h = §(a® —20b+b” + 3ab)h
= %(az + ab+ 62].&
[Note that this can be written as %(Al + Ay + /Ay A3 ) b, as in Exercise 48]

) i 2 _ PR 1,2
If a = b, we get a rectangular solid with volume b°h. If a = 0, we get a square pyramud with volume zbh.

52. Consider the triangle consisting of two vertices of the base and the center of the base This triangle is similar to the
corresponding triangle at a height . so a/b = o/ = o = a3/b. Also by similar triangles, b/h = 5/(h — y) =
8 = b(h — y)/h. These two equations imply that & = a(1 — y/h), and

since the cross-section is an equilateral triangle, it has area

V3 ag(l_y/hjzﬁ

A{y]=%~a-—a= .50

4
V=£ﬁA(y]dy= azfﬂh(l = %)2@

-S5O, - e - fe

54. A cross-section 1s shaded in the diagram.
Alz) = (2y)? = (2 Vit — ot )2, S0
V= [ Alz)de=2[] 4(r? —2?) da

= S[r2m — %mg]; = 8(%?3) _ 1_;1,3
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