Homework 4

5.4.20. To evaluate f; 3vdv we first find the antiderivative (also known as
the indefinite integral)

/?wdv: ;1)24—0.

Then by the Fundamental Theorem of Calculus, we have
7 7
3 3 3 3
dv = |=v*| = [=(7") — =(2%) ) = =(45).
[van= 32| = (Gon-5e) =56

5.4.30. To evaluate the definite integral fol %5 dx we first find the an-
tiderivative
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/m \/Eda::— /xdx—/xl/2dx = — x___x3/2 +C
3 3 3\ 2 3
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Then by the Fundamental Theorem of Calculus we have

Loy 1 2 ! 1 2
’ \/de: —a? - S = (-2 )= (0-0)
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which is 5"

e2z
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5.4.42. To evaluate the definite integral fol dx we first find the an-

tiderivative
e2m
dz.
e2r 41

Letting u = €** 4+ 1 we have du = 2¢** dx so €**dx = 3 du. We rewrite the
indefinite integral as

1 1 1 1 1
| Zau=2q( = _Inle* +1 = —In(e** +1
2/udu 2(n|u|+C’) 2n|e +1|+C 2n(e +1)+C

where we can drop the absolute value since €?* + 1 is always positive. Then
by the Fundamental Theorem of Calculus we have
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1 1
= 5(6’2 —|— 1) — 51112

5.4.46. The integrand 4 — |z| is equal to 4 — x on the interval z = 0 to
x =4 and the integrand 4 — |z| is equal to 4 — (—z) = 4 + z on the interval
x = —4 to x = 0. Therefore, we must split the definite integral into two
pieces.

4 0 4 0 4
/ 4—|x|dx:/4—|x|dx+/4—|x|dx:/4+xdm—|—/4—xdw
—4 —4 0 —4 0

Then, we can proceed as usual. We obtain

/i4+mdm—|—/044—xdx: {4x+%x2]l+ {4:5—%;1;2}2
(0— (4(—4) +8)) + ((16 — 8) — 0) = 8 + 8 = 16.

5.4.74. Observe that f(x) = 2% is an odd function since

f(=2) = (—2)° = (1’2" = —(2°) = - f(2).

This means that ffa f(x)dx = 0 for any a, including a = 2 so integral (b) is

0. Since we are given that f02 23 dr = 4, we must then have that

2 0 2 0
O:/ xgdx:/ x3dx+/ J:3dx:/ 22dr+4
-2 2 0 2

so integral (a) is

0
/ 22dr=0—4=—4.
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For part (c), we have

2 2
/ 3x3dx:3/ 2dr=3-4=12
0 0

by the linearity of integrals.



5.5.4. The region covers x = 0 to x = 1 and f(x) > g(x). Hence, the
area of the region is given by

1 3 471
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5.5.8. The region covers x = 1 to z = 2 because the graphs intersect at x

satisfying
—z+3=2z"
and solving for x gives
—2°4+32-2=0
which we can write as
(—z+1)(z—2)=0

sox = 1orxz =2 Since f(3/2) = 3/2 > 4/3 = ¢(3/2), we have that
f(z) > g(x) in the region. Therefore, the area of the region is given by

2 2 2
1
/ —2+3— (207" dx = —%+3x—21n|x\ :(—2+6—21n2)—<—§—|—3—21n1>
1 1

1
:1—|—§—21n2:;—21n2.

5.5.28. We begin by finding the intersection points of these functions by
solving

y2—y)=—y
for y. We obtain
— P +2y+y=0
which is
—yly—3) =0

soy =3 ory=0. Also, we have f(1) =1> —1 = g(1) so f(y) > g(y) for
all y between 0 and 3. Therefore, the area of the region bounded by these
curves is

3 3 3 3 273 27 9
/ y(2—y)—(-y)dy = / —y*+3ydy = [—y— + l] = (—9 + —)—(0+0) =
0 0 3 2, 2 2



