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3 _ 2
6. JL)Z(HdX=J‘(X—2+X‘2)dX
X

“le_n-1ic
2 X

10. f(x) = 6(x — 1)

f(x) = f6(x - 1)dx=3x—- 12+ C;

Since the slope of the tangent line at (2, 1) is 3, it follows

that f/(2) = 3 + C, = 3when C, = 0.
f/(x) = 3(x — 1)?

f(x) = fS(x— 12dx = (x — 1)° + C,

f(2) =1+ C,=1whenC, = 0.
fx) =(x—1)3

14. a(t) = —9.8 m/sec?

v(t) = —9.8t + v, = —9.8t + 40
s(t) = —4.9t2 + 40t (s(0) = 0)

B

(@ v(t) = —9.8t + 40 = Owhent = ~ 4.08 sec.

©

8
(b) s(4.08) ~ 81.63m

(c) v(t) = —9.8t + 40 = 20whent = % ~ 2.04 sec.

(d) s(2.04) ~ 61.2m

4. u=3x
du = 3dx

2 _2 ~1/3 _ 2/3
fﬁdx_aj(&() /(3)dX (3X)/ + C

8. f(Scosx— 2sec?x)dx = 5sinx — 2tanx + C

12. 45 mph = 66 ft/sec
30 mph = 44 ft/sec
at) = —a
v(t) = —at + 66 since v(0) = 66 ft/sec.
s(t) = —%tz + 66t since s(0) = 0.
Solving the system
v(t) = —at + 66 = 44

) = — o + 66t = 264

we obtaint = 24/5 and a = 55/12. We now solve
—(55/12)t + 66 = Oand get t = 72/5. Thus,

5 2 \5 5

Stopping distance from 30 mph to rest is
4752 — 264 = 211.2ft.

S<L2> _ _%(B)z N 66(72> ~ 475.21t.
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16. X, =2, %= -1, %=5X%X=3,X%=7

15
72.:7(2—1+5+3+7)
5|1

1 1, 1, 1 37
® 3 3 15737 a0

i=1

(© _21(2& —x?) =[22) = (2] + [2(=1) = (=17] + [2(5) = (5)] + [23) = (3] + [2(7) = (7)?] = —56

(d) 2209 % )=(-1-2)+[B-(-)]+(B-5+(7-3 =5

1
18. y:9—zx2,Ax:1,n:4

s =1[(s-5@) + (9-50) + (9-2as) + 9- 19|
~ 225
s@) =1 (9-40) + (9- a0 + (9~ 29) + 0 - 9]

~ 14.5

20. y=x2+ 3,Ax = % right endpoints

n
Area = nI|m > f(ci) Ax

T®i=1

Il
S
7=
3
I

I\
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=R
N
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— i [:2 n(n + 1)(2n + 1) ]
8.
3

[431 (n + 1)rg§n +1), ]

2. y= 1x3Ax—% it

20—

15—+

n
Area = nI|m 2 f(ci) Ax

— 00
i=1 104

im 3 42+ 2

. 1 24i 24i2 8
= + +—+
n“j]; 2n Z,l[g n2 n3]
.40 3 32 s

= + =+ =+ —
JLTO n 2‘1 [1 n n3]

4 3nn+1) 3nn+1H2n+1)  1nr¥n+ 1)2]
[n * n 2 * n? 6 * n3 4

lim

Nn- oo

=4+6+4+1=15
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o 3312 {2 ) 1) e -5
o5~ (212 3205 )

i=1 i=1

S0 SN o - o

n & n? 2 2n
oo mPn+1) . mb*h-1) 1 ., 1 _1 .
(c) Area= JLTO —on = nILnJO —on = 2mb = 2(b)(mb) = 2(base)(he|ght)
b
B CPY L
(d) medx = [me ]O = 2mb
n 3
26. HAI”im > 3ci(9 — ci?) Axi = J 3x(9 — x?) dx 28.

e i=1 1

y
61
sl
3l
2l
1L
R b x
-4-3-2-1 | 12 3 4
ol

4
f V16 — ¥ dx = %77(4)2 = 87 (semicircle)
-4

30. (@ ij(x) dx = jsf(x) dx + jﬁf(x) dx=4+ (-1 =3
(b) jsf(x) dx = —fef(x) dx=—-(-1)=1
(©) f4f(x) dx=10

6

(d) fe—lof(x) dx = —10f f(x) dx = —10(—1) = 10
3 3

3 _ 1
12 12x 23 -6®* -6 16 [t3 ]1 14
i — = =|—| =—4+6="— . 2 4 ==+ =
2 | 5 [_2]1 [Xz]l 5 t6=73.(@ 34L(t dt=|g+2a| =7
2 x> 23 2
36.f (x4+2x2—5)dx:[—+——5x]
o 5 3 S
32 16 32 16
_(5+3—1o)—<—5—3 10)
52
15

2 2
EON S 2 3 :[_1 i]zz(_l 1)_(_ 1):1
38'J;<x2 XS)dx fl(x x~3) dx x+2x21 2+8 1+2 5

/4 /4
40.f secztdt:[tant] =1-(-1)=2
— /4 —7/4
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2 X2 2
42. f(x+4)dx:[—+4x] =10
0 2 0

o |,

3 0
_2_2_4
3 5 15
y
1
h
2 2 y
50 HOXde=[§]O=2 g
x3=2 o1
x =32 at

52 F/x) =

2
56. f(x+%> dx:f(x2+2+x*2)dx

3
=X—+2x—1+c
3 X

o5+

54. F/(x) = csc? X

Wyt - - ---=-=-2

X2 2
[_7+§+2X]71
(-+2+a)-(
10,7_9
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58. u=x3+ 3,du = 3x2dx

fxz\/x3 +3dx = %f(ﬁ + 3)¥23xdx = g(x3 +3%2 +C

60. U= X%+ 6x — 5,du = (2x + 6) dx

x+3  1[ 2x+6 e P ~1
f(x2+6x—5)2_2J(x2+6x—5)2dx_ P B =8 C= o ex—5 T C

62. fxsin I dx = %f(sin 3x3)(6x) dx = —%cos:%x2 +C

COS X

Jsinx

dx = f(sinx)*l/2 cosxdx = 2(sinx)¥2 + C=2/sinx + C

66. fsechtan 2xdx = %f(sechtan 2X)(2) dx = %sech +C

68. jcot“acsczada: —J(cota)“(—cscza) da = —%cot5a+C
12 3 3 1 ! 3 3, 2 1 3 41 1 5
70. fox(x +1) dX—§L(x +1)(3x)dX—E[(x +1)]0—E(16—1)—Z

° X 1(® 2 —-1/2, _(1 2 126_1 7
72. Lﬁdx=6f3(x —8) /(2X)dX—|:§(X —8)/]3—3(2\/7—1)

74. u=x+ 1, x=u—1,dx=du

Whenx = —1,u=0.Whenx =0,u = 1.

0 1
wa XX+ 1dx = 27| (u— 1)2/udu
-1 0

1
2 4 2 1 327
— 5/2 — 23/2 + y1/2 — ,7/2,,5/2+,3/2] X
2w 0(u 2u uv/?) du 277[7u U U s~ 105
/4
76. J sin 2xdx = 0 since sin 2x is an odd function.
—/4
78. u=1—-xx=1—udx=—du
Whenx=a,u=1—-aWhenx=hb,u=1-h.
b 1-b
_ S ez gy = 95T T o eer2
Pab—L 2 x3(1 — x)%2dx = 2, . (1 — uPu¥2du
1185 (Y70 1155[2 2 6 2 ]H
_ = /2 _ 3y7/2 + 3uB/2 — 3/2 = ==X £ w2 Lye/2 4 2412 — E5/2
2 1_a(u 3u 3u u¥/?) du 2 | 11Y u u = .

- @[2”—5/2(105@ 38512 + 495U — 231)]1_b - [i/z(losu3 — 3852 + 495U — 231)]1_b
32 | 1155 12 |16 1-a

0.75

1

5/2
(@ Pg 025 = [%(lOSUP’ — 385u2 + 495u — 231)] =~ 0.025 = 2.5%

5/2 0
(b) Pys | = [—”16 (105U3 — 385U2 + 495U — 231)] ~ 0.736 = 73.6%
' 05
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2 2
80. f 1.75 sin%tdt = 2[1.75 coslt] 2(1.75)(—1 -1 = 7—77 ~ 2.2282 liters

| v

o 2
Increase is
251 _19_ (eosgliters
T T T

: UV R S| 201/4%2 21/2%2 | 23/4%2 1]
82. Trapezoidal Rule (n = 4): J;mdx =~ 8[0 3- (142 T 3-(22 " 3- 3/ap + 2] =~ 0.172
N o [ A AW/A¥? | 21/292  AB/4R2 1)
Simpson’s Rule (n = 4): J;)S — dex =~ 12[0 30 (1/47 +t32 1/27 3 (/47 + 2] ~ 0.166

Graphing utility: 0.166

84. Trapezoidal Rule (n = 4): f J1+ sin?xdx = 3.820
0

Simpson's Rule (n = 4): 3.820
Graphing utility: 3.820

Problem Solving for Chapter 4

X

2. (@ F(x) = fsintzdt

2

X 0 10 15 19 20 21 25

30

4.0

50

F(x) | —0.8048 | —0.4945 | —0.0265 | 0.0611 | O | —0.0867 | —0.3743

—0.0312

—0.0576

—0.2769

(b) G(x) = Xflzf:sin t2 dt

X 19 1.95 1.99 2.01 2.05 21

G(x) | —0.6106 | —0.6873 | —0.7436 | —0.7697 | —0.8174 | —0.8671

lim G(x) = —0.75
X2

© F@ = lim =72

l X
sint? dt
X — ZL
= lim G(x)
X—2
Since F'(x) = sinx?, F(2) = sin4 = Iin; G(x).
X

(Note: sin4 =~ —0.7568)

3

=i
X

N
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. Let d be the distance traversed and a be the uniform acceleration.
We can assume that v(0) = 0 and s(0) = 0. Then

alt) =a
v(t) = at
s(t) = %atz.

s(t) = dwhent = \/2?.

The highest speed isv = a\/%j = 2ad.
The lowest speed isv = 0.

The mean speed is%(‘/Zad + 0) = \/gzd.

The time necessary to traverse the distance d at the mean speed is
d 2d

t= Jad/2 - a

which is the same as the time calcul ated above.

@

100
80
60

40

20

02 04 06 08 10

(b) visincreasing (positive acceleration) on (0, 0.4) and (0.7, 1.0).

. v(04) -v(0) 60-0 -
(c) Average acceleration = 4-0 -~ oa - 150 mi/hr

(d) Thisintegral isthe total distance traveled in miles.
385
0

(e) One approximation is

_v(0.9) —v(0.8) 50-40 -
a(0.8) = 09-08 — o1 100 mi/hr

(other answers possible)

f lv(t) dt ~ Tlo[o + 2(20) + 2(60) + 2(40) + 2(40) + 65] = <~ = 38.5miles
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8. fxf(t)(x—t)dt:fxxf(t) dt—fxtf
0 0 0

Thus, %rf t)(x — t)dt = xf(x) + fxf (t) dt — xf(x) = fxf (t) dt

10.

12.

Differentiating the other integral,

d

(t)dtzxfxf(t) dt—jxtf(t) dt
0

o]

i 0(Lf(v) dv)dt = fof(v) dv.

Thus, the two original integrals have equal derivatives,

jxf Hx—tydt = jx(th(v) dv) d+ C

Letting x = 0, we seethat C = 0.

1
Consider f Uxdx = §x3/2] = % The corresponding
0

1
0

Riemann Sum using right-hand endpointsis

s<n>=,f[\/£+\/§+._.+\/:]

=#[ﬁ+ﬂ+---+\/n]

1+ 24+ U 2
Thus, lim 37 =z
n-oo n 3
3 3
©) Area:f (9—x2)dx:2f(9—x2)dx y
-3 0] T
X3 3
= 2|:9X—§:|O
=227-91=36
. 2 2 » L
(b) Base = 6, height = 9. Area = gbh = 5(6)(9) = 36. "y 1

(c) Let the parabolabe givenby y = b2 — a3, a,b > 0.

b/a
Area = Zf (b2 — a®x?) dx
0

b?x — a2

X3] b/a

3o

Base = Zf: height = b2

2

Archimedes Formula: Area = —

3

_—Db

o]
P

_4p
3a

S
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4. @ A+i)P=1+3+3i2+iF0 A+i)P-iT=32+3i+1
(b) 3i2+3i+1=(0+1°-i

M:

@Bi2+3+1) = i + 1) —i9

i=1

=2B-1)+F-2+ -+ [((n+ 13- nI]
=n+13-1

n
Hence, (n + 1)* = Y (3i2+3i +1) + 1

i=1

(© (n+13—1= i(3i2+ 3+ 1) = 23|2+ n)(n+ 1) i
i=1

oo 3n(n + 1)
O 32=n+3+3n—-—-—"-n
2 2
_2n*+6n*+6n—3n>-3n-2n
B 2
_2®+ 3 +n
2
_nin+1(2n+1)
B 2
iiz _ nin + 1)(2n + 1)
) 6
16. (8 C = 0. f 12sm ] [ P 8)] = _14'4(—1 — 1) ~ $9.17
aw 8 aw
18
(b)c:01f 125|n7T(t ] [ 144 8)—0.6t]0
1
[ ( > - 10.8] - [—_ 14'4<£) - 6] ~ $3.14
T T 2

Savings =~ 9.17 — 3.14 = $6.03.

[ f®
18. (a) LetA = Lmdx

Letu=Db — x,du= —dx
° fb-u
A= ff(b—u)+f(u)( du)
_["_fb-u
_Lf(b—u)+f(u)du

(" fb-x
‘L(—m+umd

Then,
Pt * fb-x
2A = Lf(x) o X T Lf(b— 9+ fo) &

b
:fldx:b.

Thus, A =

o

I\)\CJ'

1 .
sinx 1
B b=10 J;sin(l—x)Jrsjnde_E



