Review Exercises for Chapter 4 349

The Trapezoidal Rule overestimates the area if the graph
of the integrand is concave up.

45. L(x) = J %d:

1
(a) L(I)=Jldf=0
1

®) L) =%

L1(1) =1

Review Exercises for Chapter 4

7. J.(4x—3sinx)dx=2x3+3wsx+c

b

The Trapezoidal Rule underestimates the area if the graph
of the integrand is concave down.

(c) By trial and error, x = 2.718.

(d) L(xlxq)=J. ldf=J‘ ldt+f idr
r ! 1 ! o !

But, this second integral is equal to [{*(1/t) dt, by
substitution u = t/x, du = dt/x,. Hence,

L(xx,) = L(x,) + L(xy).

4., u=3x
du = 3dx

L/%dx - %ﬁm_l”ﬂ} dx = (33 + C

6. J'xs—_xzzf—-lw—ldx = f{x — 2+ x%)dx

1 1
—2x2—2x—;+C

8. J(Scosx— 2sec’x)dx = Ssinx — 2tanx + C
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9. filx)=-2x,(=11) 10. f"(x) = 6(x — 1)
f(X)=J-2xdx=—r2+C f’(x]=jﬁ(x—l)dx=3(x-l)2+CL
L Since the slope of the tangent line at (2, 1) is 3, it follows
y=—-1+C=1 that f(2) = 3 + C, = 3when C, = 0.
G S =30 -1y
y=12-—-2

flx) = J3(x - 12dx=(x-107+C,

f2)=1+C,=1whenC, = 0.

Jla) =(x-—1)?

11. alf) =a 12. 45 mph = 66 ft/sec
30 mph = 44 ft

w(t) = J'a dt = at + C, o fes
alt) = —a

v(0) =0+ C, = OwhenC, = 0. W) = —at + 66 since v(0) = 66 ft/sec.

v(t) = at s(t) = _%,2 + 66t since s(0) = 0.
s() = Ja;d, =22 4 Cs Solving the system

2
v(t) = —at + 66 = 44
s(0) =0+ C,=0whenC, = 0.

a
s(t) = —=£* + 661 = 264
() =% 4=
we obtain 1 = 24/5 and a = 55/12. We now solve
_,‘.(30} s 3(30)2 = 3600 or "'(55,’12)! + 66 = 0and gett = 72,"5 Thus,
72) 55_“2(?'2)2 (72)
sl—|=——|—=] +66|—|=475.2ft.
a= 2(3600) _ 8 ft/sec?. ( 3 2 \3 5
(30)?

Stopping distance from 30 mph to rest is

4752 — 264 = 211.2 ft.

v(30) = 8(30) = 240 ft/sec

13. a(t) = —32 14. a(t) = —9.8 m/sec?
() = =32t + 96 v(f) = —9.8¢ + vy = —9.8¢ + 40
s() = — 1642 + 961 s(f) = —4.92 + 40t (s(0) = 0)
(a) v(t) = =32t + 96 = 0 when 1 = 3 sec.

(a) v(r) = —9.8t + 40 = O when = % = 4.08 sec.
(b) s(3) = —144 + 288 = 144 ft )

(b) s(4.08) = 81.63 m

(c) v() = =32t + 96 = ~92—6 whent = % sec. 20
- (c) v(r) = —9.8t + 40 = 20 when t = — = 2.04 sec.

0 2) - -16(2) + 962) - 108 .
@ s\3) = 3 2) (d) 5(2.04) = 61.2m

10 n ‘10
15. @) Y (2i — 1) () Y (© Y i+2)
i=1 i=1 i=1
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16. x, =2, 5, = -l x;=5,x,=3,x=17
a)—s-le —{2—1+5+3+7)——5~

1 1. 1_37
(b),zlx,-_2_l+5+3+?_210

© X (2x = x) = [22) - @] + [2(=1) = (=102 + [2(5) = (5)2] + [23) — (3)7] + [2(7) - (F)=~

O i(x,--xf—l)=(*l—2)+[5—(—1)]+(3—5}+{7—3)=5

7. @ s =n(2)(§) + n(Z)(3) + n(2)(2) + m )8 - r243s -2

)= g 4y S0

o 50 S0) - ) o 3 - o) e
- A - S -t e g

i=0 n? 2 2n
2(n + 2y —
(©) Area = lim &L;T_l) = =1 %

3
Il

= (b)(mb) =— (base)[hf:lght)

b 1 P 1
(d) jmxdx - [—mxz] = —mb*
o 2 0

18. @ St =3 f (' K %:')G)

SR
R %2’3 e
=2+ —[n(n +1)] + __[n(n )éZn + l)] ::[nz{n: 1)2]

=2+6(1+—1-)+4(2+§+l)+4(1+~2~+L)
n n n? n n?

Area= lim S(n) =2+ 6 + 8 + 4 =120

6 6
19. (a) f[f(x) + glx)]dx = jf(x)dx+ Fg{x]dx= 10+3=13
2 2 vl
6 6 6
(b) LU(X)_g(x)]dx=J;f(x)dx—Jg(x)dx= 10=3=17
2
6 6 6
(© L [2f(x) — 3g(x)] dx = 2J fO)dx -3 f g(x) dx = 2(10) — 3(3) = 11
2 2

6 6
(d) j 5f(x) dx = 5J. fx) dx = 5(10) = 50
3 2
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6 3 ]
20. (a) Lf(ﬂdr: J;f{dex * J;f(x)dr =44({~1) =3
3 ]
(b) J;f(x)dr= —Lf{XJth: == 1
(©) J;f(x}dx =0

6

6
(d | —10f(x)dx= —lOJf(x)dx= -10(—1) =10
3 3

2
21. J’(xz+l)3dx=-[(xﬁ+3x‘+3xz+l)dx 22, J(x+%) dx=J(f+2+x'2)dx
.1' 3 x3 1
**.}‘+gxs+x3+x+C St rr

23. u=x3+ 3,du = 3x%dx

x i -1/2 _2 12
W 3(x3+3) 3.2 dx §f+3) +C

24. u=x3+3,du = 3x%dx

J.sz'xa +3dx= %f(ﬁ +3)23x2 dx = %(xf* +3p2 +C

25. u=1-—3x%du= —6xdx

jx(l — 3 dx = —éj(n ~ 32— 6xde) = —55(1 ~ IS + C= 3532 — 1 + C

26. u=x*+ 6x — 5,du = (2x + 6) dx

x+3 1 _2x+6 ey -1
Er6i—5F 2] @+ ex-5n% S+ 6=+ C= 2E+ 6x=5)

+C

27 jsin%cosxdx = llisin“x +C 28. stin 3x% dx =é (sin 3x%)(6x) dx = —%cos 32 +C

29. J‘%ﬂ__;edﬂ = J.(l —cos B)""2sin 8d0 = 2(1 —cos )2+ C=2/1—cos 6+ C
— cos

30. ‘c/os_xdx j(s:nx) ”zcosxdx 2(.\;111.7()1*’2 + C=2/sinx+ C
sin x
tan"*! x I 1 1
31. jtan“xseczxdx sl ] 32, Jsec 2x tan 2x dx = EJ‘(sec 2x tan 2x)(2) dx = ysec2c+C

33. J{} + sec rx)? sec rx tan mx dx = %TJ’(I + sec mx)?(7 sec wx tan 7x) dx = %T{I +secmx)®+ C
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3

47. f(zx— 1)dx=[x2—x] =6

{ B3 Teas jer o |
o

By 8
53.J. dx=4J‘ (x + 1)~ 12 dx
o (

X+ )
[s]
=8(3—-1)=16

2 x;_ 2
48. J[x+4)dx=|:—+4x] =10
0 2 0

v

2
50.‘[ {—x2+x+2)dx=[—-
I

52. J’I = VX1 = x)dx = (x}/2 — x3/2) dx
0

Pl
= | =x3/2 — Z,5/2
[fo=- 3]

0

B
3. 8

15
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0 1 1
54.J (ﬁ—x)dx+f(x—f)dx=2[{x—f)dx =./3
~1 0 0
=2[x_2_x_°]'=2
2 60 3
w4 /4 ) 1 10 1 ‘2 10 2
56. J’_w%ccs.xeix:Z0 cosxir=|i25inxl} =2 57. IO——S-J; x—_]dx=l§\/r—l]s =3
: 1 =g >
x—1 3
s R
X 1—'5
14
B
: T
2 '
S
Lol o= (5] - o, x5,
53.2*0-[).7((&— 80_2 59.4_00.\'dx~ 80_2
xr=2 F= 2

6 — 112 — 6= 0whenx2=“i—1226£.
+ /
In the interval [1, 2]: x = ETM = 1.508.
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’ [ 1 2 2 2 1
61. Trapezoidal Rule (n = 4): J: T :g[l TET S (1257 + IO L TRGE 3 23] = 0.257
1 1 -+ 2 4 1
Simpson's Rule (1 = 4) j 1+2 12[1 TP T+ (2P TSP 1+ (P 1+ 23] =R
Graphing utility: 0.254
1
‘ X/ ‘[ 201/402 21/2P2 | 2(3/4)2 ]]
4 = ¥ —_— = - -+ —_
62. Trapezoidal Rule (n = 4) J 3 -2 3 0 3- (/a2 T3-0/2F T3-G/aE 2 0.172
1 4(1/4)%/2 2(1/2)3/2 4(3/4)*2 IJ
- i —— 4 =
Simpson’s Rule (n = 4): J?’_J dx 12[0 3_(1/4)2-%3_(“,2)2 3-G/aE 2 0.166
Graphing utility: 0.166
63, (a) € =101 [12811‘! il 8)] t = [—144 osﬂ( 8)] - 144 -1-1)=2$%9.17
12 T 12 8
18 - 18
(b) € = 0‘1j [lZsm n-8 } L ’T(‘ 8) &6:]
10 12 10
( ) 10. 8] [—lﬁ(ﬁ) - 6] ~ $3.14
T 2
Savings = 9.17 — 3.14 = $6.03.
1 [* . 2t — 60)] 100,000 2m(t — 60) T
Aty + = feliir T
64. 365), ]00,000[[ sin—=¢5 dt 365 || 21? co 365 Jo = 100,000 Ibs.
3
65. V= j 0.85 sinfﬁdr — 085 cos E] = *ﬁ(—] —-1)= 2l 1.6234liters
o 3 3o ™ T
2 2
66. J’ 175 st ol —%[1.75 cos l’] = ~2075)(-1 - 1) = L ~ 22282 liters
o 2 2 T T
Increase is
121 19, 0.6048 liters.
T 7 T
67. p=1.20 + 0.04¢
15,000 [
C= M J: pds

(a) 2000 corresponds tor = 10. |

15,000

C="u

f [1.20 + 0.04¢] dt
10

_ 15,000
M

[1.20! + 0‘022‘2] =
10

(b) 2005 corresponds to t = 135.

15,000
M

16
C= [1.2(}{ + 0.02!3] = 21200

I5

24,3

M




