WEEK 1 HW SOLUTIONS

MATH 122

A2

A3 A2 ° A2

Al Al

4 12 4 22 4 30

85.1: Area Between Curves

12.

22.

The area is: A = A1 + A2 + A3

Al: a=—-2and b= 0: f(z)— (x) = (2 —x)— =2 dp = 153 )
Thus, Al =1 [° (23 —da)de = L[Z —227)°, =0~ 1(4 —8) = 4.

A2: a = 0, and we find b by solving for the intersection of y = x—; — z and
y =3 %S—zzg:>%—%x:()é%(x—Q)($+2):0:>x:—2,0,01"2.
So, b = 2. Moreover, f(z) — g(z) = £ — (& —2) = —1(2® — 4z). Therefore,
A2 = 1 22 —dz)de = — 12 — 2272 = —1(4 - 8) :3%.

1
3
A3: a =2 and b = 3 and, again, f(z) — g(x) = 3(2® — 4z). Thus, A3 =
3
[ = da)de = (% - 18) - (2 -9) = B
Therefore, the area is: A = % + + % = 14—9.

Since both of the functions in question are even, the graphs are symmetric about
the y-axis. Thus, the area is A = 2(Al + A2). We first need to find the limits
of integration. Treat |72 — 4| as two functions. That is,

|2_4|_ 22 —4, < —-2o0rx>2
. Tl 4-2% —2<ax<2

Then,foerQorxS—Q,xz—él:§+4:>%2:8:>x:j:4. For -2 < x < 2,
4—2? =2 44= - =0= g =0. Thus, Al = 02§+4—( - o%)dz =
2 322 23 4 42

f0337dx: [Z]5 = 4, and A2 = 23+4—(1’2—4)dx:f2 2 1 8dr =
[—2 4 8z]3 = [-% + 32+ & — 16] = 16 — 22 Putting everything together, we

see that the area is: A =2(4416 — 20) = &l
1



30.
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First, we need to find the limits of integration. y* —y? =2y = y = 0 or y> —

y—2=0=y=—1,0, or 2. Then the area is: A = Al + A2. Al = [* 4 —
4 3 2

Y =2ydy =[5 —% % =0-(3+5-1) =5 A2= [[2y— (' —¢*)dy =

[yQ—%—l—%]g:(Zi—%%—%)—O:%. Thus, the area is: A = 3 + 5 =37

§5.2: Finding Volume by Slicing

2.

(a) A = 7(radius)? and the radius = /7, so A = 7(y/x)? = 7.

4. The diameters are given as running from y = 22 to y = 2—a?2, so the length of the

10.

diameter at z is 2—x?—2? = 2(1—2?). Thus, the radius at z is (1—2?). Hence the
area of the cross-section at z is A(z) = m(radius)? = n(1—2?)? = n(1—222+2).
We're given that x runs from —1 to 1, so the volume is: V = f_ll A(z)dr =

Joar(l =222 +at)dr =nlr - B+ )L =21 -3+ 1) = .

Since the triangles are isosceles, we know that the area of each triangle A =
%(leg) (leg). Since the planes that cut out the triangles run perpendicular to the
y—axis, we need to express the area in terms of y. Solving > +y*=1forx yields
=4/1 —y Thus thelengthofeachlegis VI9I—9y2—(—=y/1—9y2) =21 -2
Thus Aly 2\/ =2(1 . We're given the bounds, so the volume

is: V = f 21—y)dy—2[y——3]11—§.

85.3: Volumes of Solids of Revolution — Disks and Washers

4.

20.

38.

To find the limits of integration, we need to know when R(z) = sin(z) cos(z)
is zero. However, R(z) = 0 whenever sin(x) = O or cos(z) = O so this happens at

r = 0andnext at v = 7. Thus, V' = fﬂ/2 )2 dx = 7Tf sin?(x) cos?(x) dx
0”/2 de =7 [, £sin’(u) du = %[% - %sm(2u)]0 = ’I—;. The two pos-

sibly mysterious steps are due to the double-angle formula for sine: sin(2z) =
2sin(z) cos(z) and a u-substitution with u = 2z.

Note: as usual, there were MANY ways to do this integral — the above is just
one example.

. This one is much easier than the previous exercise. R(z) =z —2? and R(z) =0

at x = 0 and x = 1. Thus, V = fo m(x — 22 dx:ﬂf01x2—2x3+x4dx:
l’3 T
W[?_7+ 5] =tz -3+3) =%

We're revolving around the y-axis, so we need everything in terms of y. Since

arctan(0) = 0 and arctan(l) = 7, we have our limits of integration (or you

could just look at the graph in the book). The outer radius R(y) = 1 and

the inner radius r(y) = tan(y). Thus, by the washer method the volume is:

T 4 w/4 /4
= Iy —r(y)?)dy =7 [} 1 — tan?(y)dy = 7 [ 2 — sec?(y) dy =
[2y - tan(y)]g/ 4 = %2 — . (since, if we divide the World’s Best Trig Identity®

by cos?(z), we find that tan?(z) + 1 = sec?(x)).

In both parts of this problem, our washers will need to run perpendicular to the
y-axis, so we need everything in terms of y. Our limits of integration are 0 and

and the function is z = g
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(a) In this case, the inner radius 7(y) = 0 and the outer radius R(y) = 1 — 4.
So the washer method gives us that the volume is: V = f02 (1 —4)?dy =

3

2 2 2 by
Tfil—y+Ldy=nly— %L +5]5=2. )
(bg Now, we hav2e that r(y)2: 1 and R(y)2:23—2%. Ehls yields V =7 [;(2 —
92 —ldy=m [, 3—2y+Ldy=nBy—y>+ Lt =



