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77. Assume that the dartboard has corners at (%1, £1). .

A point (x, y) in the square is closer to the center than the top edge if y
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¥+ <l-2y+ 7 5
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y < 4(1- ) ~ -1 ©.0)
By symmetry, a point (x, ) in the square is closer to the center than the right edge if -
. .

x < -5(1 - yz).

In the first quadrant, the parabolas y = %(l - xz) and x = %(1 - yz) intersect at (\/5 -1,2 - 1). There are 8 equ

regions that make up the total region, as indicated in the figure.
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(\E 6.y =4x?on [l 4] (Note: ar= A2l 3, la] — 0as » - oo)
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n . . - 24. Rectangl
im (3¢, +10) A, = [*(3x + 10) ax celangte

T 4 = bh = 10(6) = 60 . -
‘ on the interval [-1, 5] ) 4 = : 6 d = 60 \ L >
. 2 o Y
2 6c,(4 —c)’ Ax = [ 6x(4 - 5)" &
; “on the interval {0, 4].
1. l&mﬂ i+ 4y = I; Nx? o+ 4 dx
=% =1
on the interval [0, 3].
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on the interval [1, 3]. 4= :x dx = 8
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28. Trapezoid : .

A=Mh=8+2(3)=15
2 2
3

A= [ (8-2x)dr =15
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29, Triangle
A= 40 = 42)0) - 1
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32. Semicirclc;

A= —é—nrz
r

4= I Nt -3 dx = 1ar?
» 4

v

Semicircle

In Exercises 33 — 40, J: x* dx = 60, _[: xdx = 6,
a2
33 [xax= ~[xdr= s

34, [22 Pdr=0

1

35 [ 8xdr = 8] xdx = 8(6) = 48

50

36. [ 25dx = 25 [ ax = 25(2)

37

[
]

-9 ar=["xar-9f a = 6-9() = -

]

38, j':(x3+4)dx= L"x’ dx+4j:dx

60+ 4(2) = €
39, (5 =35+ 2)ds = A RN TN
= 1(60) - 3(6) + 2(2) = 16

40. {110+ 4x-35) & =10} de+ [ xan-3[' 2
= 10(2) + 4(6) - 3(60) = -136

4L @ [ f(x)dr = [P 7(x)ax + [[ =) ax=10+3
® [ f)ar
© [ f(x)ax

it

-[? 7(x)ex = ~10

0

@ J,3/()ax =3[ f(x)ax = 3(10) = 30

in whole or in part.
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47. (aj Quarter circle below x-axis:

2.@ [ f(x)ax= [ f(x)dx+ [[7G)ar =4+ (-) -3

, . —dnr? = —%7[(2)2 = -7 ’ /\/ .
® '{6 Jx)dx = _'[3 flx) s = )=t (b) Triangle: %bh = %(4)(2) =4 \ <\‘>

O e

@ [f-57()dr = 5[ f(x)ax = ~5(-1) = 5 30 = 37(2) = 1+ 29)
(d) Sum of parts (b)and (c): 4 - (1 + 27) = 3 - 27

0 (c) Triangle + Semicircle below x-axis:

L@ [ )+ g(x)]ar

It

j.; 7(x)dx + J': g(x)dx (&) Sum of absolute values of (b) and (c):
4+(1+22)=5+2z7

=10+ (-2) =8
] . . (f) Answers to (d) plus
® [, [e@® - r@)]a = [ g(x) ax - [, rx)ax 2(10) = 20: (3 - 27) + 20 = 23 - 27
. = -2 -10 = -2 48() J.] f()dx J'lf()dl i
- " . (a -f(x) dx = - x)dx = 4
© [ 2g(x)dv = 2]} glx)dx = 2(-2) = ° 0 2
4
_ ® [ 3/(x)ax=32)=6
@ [$3/(x)dr =3[ f(x)dr = 3(10) = 30 J; 3769 ®) ‘
) | | © [, /(@dr=-L+42)@2)+2+4(2)(2) - L=5 |
@ [ S ax = [ f)ax - [ f(x)ex f
a _[_1 ( ) .L (x) .[o (X) (d) L“ f(x)dx . _% _ %(4)(2)+ % - _3 :
=0-5=-5 |
W) [ f@d- [ f@dr=5-(-5)=10 © [ f()de=-d+24242-4+4=2
© [ 37(x)ax =3[ f(x)ax = 3(0) = 0 () [ r()dr=2-4=-2 |
@ [;3/()ax = 3] f(x)dx = 3(5) = 15 Joy ( {)
» (11, 1) \ -
. Lower estimate: [24 + 12 — 4 — 20 — 36](2) = 48 /N ]
Upper estimate: {32 + 24 + 12 — 4 — 20](2) = 88 '2_“4 ) Z_I: \”/ ?
() [6 + 8 + 30)(2) = 64 left endpoint estimate n &
(b) [8 + 30 + 80](2) = 236 right endpoint estimate ©. @ J,OS /() 2] = _[; Sy » F e
(c) [0+ 18 + 50](2) = 136 midpoint estimate 10 = 14 0
If f is increasing, then (a) is below the actual value and 5 s
(b) is above. ®) [ f(x+2)dr = [ f(x)ds = 4 (Letu = x+2)
(©) .‘-_55 J(x) dx = 2_[05 Sf(x)dx = 2(4) = 8 (f even)

@ [, f(x)ax = 0 (f oda)

50. (a) The left endpoint approximation will be greater than
the actual area so,

Zl fx > [ 7(x) an

(b) The right endpoint approximation will be less than
the actual area so,

%: S)ax < [ f(x) . U
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4, x< 4
x, x24

51..f(x) =

[} 1) d = 4(4) + 4(4) + (4)(4) = 40

§3. ¢

(a) 4 ~ 5 square units

54. ¥
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(b) 4 ~ % square units
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(d) 4 ~ 2 square units

56. »

e[ 19] ST Bt ] ~af 001 @

W28 3.4 50 60789

(c) A~ 27 square units
ST f(x) = ——
x-4

is not integrable on the interval [3, 5] because f has é
discontinuity at x = 4.

58. f(x) =|x|/x is integrable on [-1, 1], but is not
continuous on [—l, l]._ There is discontinuity at
x = 0.To see that

[

is integrable, sketch a graph of the region bounded by
/() =|x|/x and the x-axis for -1 < x < 1. You see
that the integral equals 0.

¥

(YRR

-2+

9 [ 7@+ [} f)a = [ 1)
a= —2,_b =5
60. [ f@as+ [{ f)ax~ [* 1) = [ fx)ae
[reds [} r(as = [° ) s
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Answers will vary. Sample answer: a = 7, b = 2 63. True

J‘:" sin xdx < 0 64. False
o fiafsas = ([ x| [,/ o)
65. True

66. True

67. False
2
L) (~x)ax = -2

2. Answers will vary. Sample answer:a = 0, b = 7

68. True. The limits of integration are the same.

é F(e)Ax = FI)Ax + F(2)b% + £(5)Axs + £(8)Ax
= (4)(1) + (10)(2) + (40)(4) + (88)(1) = 272

0. f(x) = sin x, [0, 27]

X =0, % = ,xz—?)g T, X4 = 27
My =E Ay =T Ay = Ay =

1 4, 2 12’ 3 3 4
o= o o 2, 3
1 6:2 37 3 374 2
B ‘ /3 V3 2z 3z
2 Se) bx = fl= M0 + [ A + 15 Ay + Sl A
= 6 3 3 2

RS EAN ﬂ(-”—)+ l—/_-3-(—2—ﬂ-J+(—l)(7r)z—0.708
2N 4 2 N2 2 3 )
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71. Ax=b"a,c,.=a+i(Ax)=a+i(b"a)
n n
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n 2

n—rm)

=a(b—a)+(b—._2—‘-1—)i

(b—a)[a+b;a]

=(b--a)(a+b)=1;2—a2
2 2

]

7. Ax=b"",c,.=a+i(Ax)=a+i(b"’)
n n

j: *2 dx = I}ﬁx—% 71: Sle)ax

i=1

- $[e {5959

n Hh _ 2
- m (b - a)z 24 2a4i(b - a) N iz(b a)
n

n-rw =1 n n

N

o (b- 2 2a(b—a)n(n+1) (b=aaln+1)(2n+1)
= '}13;( - ) na‘ + " 2 + ( - ) ) 6 *
31})11 a(b - a) + alb - a?:(n +1) N (® —-6a)3 (n+ 1)752211 +1)

= (o~ a) + ol - a) + é—(b —a) = %(b3 - )

1, x isrational 0, x=0 y

73. f(x) = ’
, f( ) 0, x is irrational 4. f (x) =11 0<x<1 m
x, - a4,

is not integrable on the interval [0, 1]. As
The limit

Ia] = 0, f(¢:) = 1or f(c;) = 0in each subinterval ) .
because there are an infinite number of both rational and u;]s{i]gloz S{e)Ax,
i=]

v

irrational numbers in any interval, no matter how small. - !
does not exist.

This does not contradict Theorem 4.4

because f is not continuous on [0, 1].
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. . . - s
75. The function f is nonnegative between x land 6. To find !0 [x] . use a geometric approach.

b

So, [ (1-x")ax
a .

is a maximum for

a=-land b = 1i.

So, I [dr =12 -1) = 1.

77. Let f(x) = x*,0 < x < l,and Ax; = 1/n. The appropriate Riemann Sum is

- 2 1 2 i
lim_l_j_[12+22+32+...+n2:|:]im%‘f(_ﬂ.(ﬁ+_)=]imw_l_= llm[.l_+_1_.+_]7)=l
n-» 6 - 6n n-»o\3  2n  6n 3

8. I(f) - I(7) = [, 1) - [ o (x)

Observe that

3 2 3 2 3 3
% - x(f(x) ‘%) - 54- - A f(x) - % (x) + 3‘4_ = 1‘4_ - X (x) + #f(x) - %: 27(x) - x(x)
53 2 3
So, (/) = J(f) = [, [/ = (s ax = |] 54-~x(f(x)-§) dx < ;i;—dx = T]E
Furthermore, 6 + f(x) = % Then I(f) = L: xz(g)dx = %aud J(/) = L: x %2 = —1-15
So ()= J() = 516 = e

The maximum value is TIE

4
L&) =50

+ 1

3 f(x) = xvx? + 1 s
I_zszxz +ldx =0

f” —2—4— dx is positive.
O xt+1

4, f(x) =xJ2 - x
Ji 32 — x-dx 1is negative,




