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p. 428: 10-17, 32, 34, 40-41, 43-53 odd, 58-62, 64-65, 67-68

10. @) [}/ (x)dv ~ B =[ F(2)+ @)+ 1(6)+ [(®)+ F(10)] A
=[-140+(-2)+2+4](2)=3(2) =6

0) [ f)dc~ L =[£(0)+ f()+ F(@)+ F(6)+ F(®)] Ax
=[3+(-1)+0+(-2)+2](2)=2(2)=4

© |, ()~ M =[ (D) + F )+ F )+ f(D)+ (O] Ax
=[0+(=1)+(-1)+0+3](2) =1(2) =2

1. @) [ gy~ R, =[g(~1)+g(0)+ g(1) +(2) +£(3)+ g(4)] Ax
=[5 +0+3+3+(D+1]D=0

® [ gxds~ L =[g(-2)+ -1+ 2(0)+ (1) + 2(2)+ g(3)] Ax
=[0+(=9+0+3+4+(-D]J)=-4

* . -, -
(©) | g~ M, =[g(~3)+g(-D)+g(})+2(3)+2(3) + g3 JAx
= [+ (=D +1+1+0+ (=] =—1

12. Since f'is increasing, L, Ej-l?f{x)dxi R..

Lower estimate = L, =if[xj_])&x=4[f(]l})+f{14)+f{13)+f(22)+f(26)]

i=l

= 4[-12+(=6)+(-2) +1+3] =4(~16) =64

Upper estimate = R. =if{x,.}ax=4[f{]4)+f(18)+f(22}+f{26)+f(3ﬂ)]

i=1

=4[-6+(-2)+1+3+8]=4(4)=16

13. (a) Using the right endpoints to approximate _r:I S (x)dx, we have

E F)A=2[£(5)+F(T)+ £(9)] =2(-0.6+0.9+1.8) = 4.2

Since fis inereasing, using right endpoints gives us an overestimate.
(b) Using the left endpoints to approximate r f(x)dx,we have
Ef{x,._l)z_\.x =2[f{3)+f(5}+ f(?}] =2(-34-0.6+09)=-6.2

i=]

Since fis increasing, using left endpoints gives us an underestimate.
9
(c) Using the midpoint of each interval to approximate L f(x)dx, we have

E FEA=2[F(#)+F®)+ f(8)]=2(-2.1+03+1.4)=—0.8

=l

We cannot sav anvthing about the midpoint estimate compared to the exact value of the integral.



14. Ax=(8-0) /4= 2 so the endpoints are 0,2.4,.,6,and 8, and the midpoints are 1, 3, 5, and 7. The
Midpoint Rule gives

4
J‘;sin xdx :szf(fr.)&x= 2(sinJ1‘+sinJ§+sinJ§+sm ﬁ) ~2(3.0910) = 6.1820.

15, Ax=(1-0) ;’5 , s0 the endpoints are 0,
The Midpoint Rule gives

J; x3+]dxa:if{fj}ﬁx=_%(wj(l—‘0) +1+J(iD +]+J(%)3+]+J(%)3+]+J(%)3+]]:sl.lﬂ‘9?.

16. Ax=(2-0)/5=%.s0 the endpoints are 0,<.%.£.2 and 2, and the midpoints are £.3,
Midpoint Rule gwes
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< and 1, and the midpoints are .-+, .5.and

.n|-—

J —d'rﬂavf(r}ﬂ.x I —+
x+1 ++1 2+
are

17. Ax=(7—-0)/4=4%: the endpoints

+

1 z.
re 0,%,2%,°% and <%, and the midpoints are

e
°°|=q
=l
é

&

The Midpoint Rule gwesj xsin” xdx =~ Tf(x JAx = %( sin® £ 4 3Zgjn’ 3—”+—5m|2 ’—"r] ~2.4674.

32. Let f(x)=2x+1 on[-1,0]. The:nf (2x+1)dx is equal to sum of the ren1 A /
- y=21x
areas of the two triangles shown. The triangles have equal area, but one is
above the x-axis, and the other is below. Therefore, the integral is equal to

zero. This is choice (D). The other 3 choices all depict represent areas
entirely above the x-axis.

34. Graph the line and use the area of the trapezoid:

b 1 1
j xdx=§(a+b)(b—a) =E(b2—a2)



40. (a) Think ij: f(x)dx as the area of a trapezoid with bases 1 and 3 and height 2. The area of a

41.

43.

45.

trapezoid is 4 =1 (b+ B)h, so _I'.;;. f(x)de=1(143)2=4.

5 2 _ 3 5
®) [ fx)yde=| fe)de+ | fx)de+ [ fx)dx
trapezoid  rectangle triangle
=1(1+3)2 + 3-1 + 1:2-3=4+3+3=10

(c) J‘; f(x)dx is the negative of the area of the triangle with base 2 and height 3.
[[feyax=—123=-3

(d) J-: f(x)dxis the negative of the area of a trapezoid with bases 3 and 2 and height 2, so it equals
—1(b+B)h=—1(3+2)2=-5.

Thus, [ f(x)ydv=| f()dv+ [ f(x)dv+ [ F(x)dr=10+(-3)+(-5)=2.

(a) |-:- g(x)dx=1-4.2 =4 [area of a triangle]

(b) f;g(x)dx =—1.7-2" =27 [negative of the area of a semicircle]

(c) le g(x)dx =5-1-1=7 [area of a triangle]

|G g(x)dx = |; g(x)dx+ Eg{ xX)dx + j: g(x)dx=14-27+1=45-27

J';{%x —Z]dx can be interpreted as the difference of the areas of the two shaded triangles; that is,

CHOQ O =6ri=t
9. 1)

—

n /EI' *
—2

J'_Z V9 —x” dxcan be interpreted as the area under the graph of f(x)=+9—x" between x = —3and

x =3. This is equal to a semi-circle of radius 3; thatis 1 7-3* =27




47. [ (x—\izs—f )ﬁ: [ x dx—[ 253" dx.By symmetry, the value of the first integral is 0 since
the shaded area above the x-axis equals the shaded areas below the x-axis. The second integral can
be interpreted as one half the area of a circle with radius 3; that is, %:I(S)z =%ﬂ:. Thus, the value of
the original integral is0—Z 7 =—< 7.
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49. J‘Iﬁ|x— 2| dx can be interpreted as the sum of the areas of the two shaded triangles; that is,
L) +1(4)4)=1+8=1 4

2 1
14

1N

L)
1 1 3 4 5 &

51. J': y/x* —4x+4dx can be interpreted as the sum of the areas of the two shaded triangles; that is,
13)B)+3(2N2)=3+2=1%.

3;

1 \/‘/
i 1 ? 3 i

al) .
53. [ sin* @d6=—[ sin‘ 66
T ]
= —_rifs.in4 xdx
]
= —%ﬂ'
58. [* fydv+ [ fx)dx— [ f(x)dx=[_ fx)dx—[" f(x)@x by Property 5 and reversing limits]

= L f(x)dx [Property 5]
4 2 g 3 . .
59. [ fxyd+[, fyax = fxydx,so [, f(x)de=| fxyax—| f(x)dx=73-59=14.
60. rﬂg[Zf{x'}+ 3g(x)]dx= E[Sf{x'}dt+3fqu{x)dt= 2(37)+3(16)=122



3 forx<3
61.1f = .
J(x) {x forx=3

shaded region, which consists of a 5-by-3 rectangle surmounted by an isosceles

right triangle whose legs have length 2. Thus, I: f(x) dx=53)+=(2)(2)=17.

then J'; f(x) dx can be interpreted as the area of the 1

1
62. J':f(x}a’x is clearly less than —1 and has the smallest value. The slope of the tangent line of £ at

x =1, f'(1), has a value between —1 and 0, so it has the next smallest value. The largest value is

[} f)dx, followed by |, f(x)dx, which has a value about 1 unit less than [ /(x)dx. Still positive.

but with a smaller value than J': f(x)dx, iS.L.S f(x)dx. Ordering these quantities form smallest to

largest gives us J‘;f(x)a’x <f()< j:f(x)dx-:: Laf(x)dx -::J‘ff{x'}dx orB<E<A<D=<C.
64.(a) | f(0ydr =" fxyan— [ f(x)dx=10-7=3

®) [, frde= | f@x)ds=[] fdx =] f(x)de=3-5-7==9

© [Jf@dr=[ fdc—[ fdv+ | fx)dr=15-(-5)+3=23

@ |[, s

=13]=13

(e) |_E= fl|xpax= 2[: f(x)dx = 6because f{[x|) is symmetric about the y-axis.

-—

(f) J_af{—x}dx =10 because this is equivalent to reflecting the curve across the y-axis.

65. I=[ [f(x)+2x+5)dx =[  f()dc+2[ xdv+ | Sdv=1,+2I,+1,

I =3 [area below x-axis] +3-3=-3

I, =—1(4)(4) [area of triangle, see figure] +1(2)(2) =—8+2=-6 ;L
I, =5[2-(-4)]=5(6)=30 i .
Thus, 7 =-3+2(-6)+30=15 i g
Y—dA
—4t

& 6 ) 6 i : ; . .
67. If j f(x)dx=7 thenjj [f{x}+2]dx=jﬂ f(x)dx+jq 2dx=T7+2(6-2)=7+2(4)=15, which is
option (C).

68. [g(x)dr=[g(x)dx+ [g(x)dx :,»j g(x)dx = [ g(x)dx - [ g(x) dxl - (-3) = 4 .This is option (C).



p. 456: 68-69, 72-73, 76 )
68. (a) Displacement = ';{Sf—i'}dt_

(b) Distance traveled = [ |3 —5]dt

69. (a) Displacement = ';(.tz —2t-3)dt
(b) Distance traveled = j';‘.tz —2::—3‘;:# =4m
72. 5(t)= [v(e)dr =J’zef:"]”dz; s(5)=s(2)+ j 2610 dt =5+426.619=31.619

. 4 -4 ]
73. Distance traveled = [ (t)|dr = | |2t =3\t _¢ 5 \pich is option (C).

76. Let s be the position of the car. We know from Equation 2 that s(100)—s(0) = J'E:mv{r}dr. We use
the Midpoint Rule forO <7 <100 withn =35. Note that the length of each of the five time intervals is

20 seconds = mgn hour =$ hour. So the distance traveled is

[;mv(.t'}d.t &~ ﬁ[v{lﬂ) +v(30)+v(50)+ v(?ﬂ’}+v{9ﬂ)] =17(38+58+51+53+47)= W45 ~1.372 miles.



