Review Exercises for Chapter 4

209

Review Exercises for Chapter 4

X+l DNgx=Lte_1
S.J 3 dx—j<x+xz>dx—2x X+C
9. f(x) = —2x (—1,1)

f(x) = J—2xdx= —-x2+C
Whenx = —1:
y=-1+C=1

cC=2
y=2-x2
13. alt) = —32

v(t) = —32t + 96

s(t) = —16t% + 96t

(@ v(t) = —32t + 96 = Owhent = 3 sec.
(b) S(3) = —144 + 288 = 144 ft

(c) v(t) = —32t + 96 = %GWhGHI = gsec
3)_ 142 3\ _
@ 43) = 1) s2) = w1

3. f(2x2+x—1)dx:§x3+%x2—x+c

7. f(4x— 3sinx)dx = 2x2 + 3cosx + C

11. alt)=a
v(t) = jadt =a+C,

v(0) =0+ C, = OwhenC, = 0.
v(t) = at
as
st) = |atdt =5t + C,
s0) =0+ C, = OwhenC, = 0.

st) = 52

S(30) = 2(30)2 = 3600 or

~2(3600)
~ (302

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

= 8 ft/sec?.

10
15. (@) (@ - 1)
=1
) i
=1

©) 120 4 + 2)
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17 = AX = 1 n=4
Y= 2+ 1 =yn=
10 10 10 10
S =4 = [ 122 +1 " @2+1 @22+ 1]
=~ 13.0385
10 10 10 10
s = s4) = [(1/2)2 111 @l 2+ 1]
~ 9.0385

9.0385 < Areaof Region < 13.0385

19. y:6—x,Ax:%,

Area =

right endpoints

nIm;iEfm
o 4i\4
WL;@‘H%
I|m [6 7§n(n+1)}

n 2
lim [24 +1]—24—8=16
n

21. y:5—x2,Ax:§

Area =

23. x =5y —

Area =

lim ' f(ci) Ax
N =1

N 3i\2]/3
im 3|5 - (-2 3|3
L33 12i 92
LEMIERE-E
lim §[n L 2nh+1) 9 n(n+ 1)(2n + 1)]
n N 2 nz 6
Iim[3+18n+1_9(n+1)(22n+1)]
n oo 2 n
3+18-9=12
3
2 _>9
2y 54y=_

2)-(e- 3719

.38 15i i 9
— +7_ — .
nlm;nzl[lo n 412 n2
.33 3 92
ﬂ@a§@+ﬁ‘ﬁﬁ

lim §[6n 4 3nn+1) 9nnh+ 1H(2n+ 1)]
n oo N n 2 n? 6

9 27
[184‘5—9] ?

L L L L L
T t t + t t
1 2 3 4 5 6
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n

6
25. lim (2¢i — 3) Axi = j (2x — 3) dx 27.
Il oo &4 4

JS(S—|x—5|dx:J5(5—(5—x))dx=J5

(triangle)

6 6

29. (3 fﬁ[f(x) +g(x)]dx=ff(x)dx+fg(x)dx= 10+ 3=13

2

(b) F[f(x) —g()]dx = fef(x) dx — Fg(x) dx=10-3=7

6 6

(© f 6[2f (x) — 3gx)]dx =2 f f(x)dx — 3 f gx) dx = 2(10) — 3(3) = 11

2

(d) J G5f (x)dx =5 f 6f (x) dx = 5(10) = 50
2 2

ﬂmJ%y§+lﬁk:[§ﬁ”+xﬁz[§u®+8]—[%+1]:§§@

1

4 X2 4 16 1 1
33 f(2+x)dx=[2x+—] —g+ -6 3. f (4t372t)dt=[t4ft2] —0
o 2o 2 1 -1
9 9 9
37. | x/xdx= | x¥2dx = FXS/Z] = (Vo) - (va)] - 2oa3 - 30 - 22
4 N 5 4 5 5 5
3m/4 3m/4
39.J sin9d9=[fcose] =<\/§>+1=1+ﬂ=ﬁ+2
0 0 2 2 2
3 ) 3 4 ¥3 4
41.[(2x71)dx=[x7x] =6 43, (x279)dxz[ffgx]
1 1 3 3 3
y
:@4—%)—9—2n
3
_64 5 10
3 3 3

25
xdx = >
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1 2 1 9 1/279
N :X——K]zl—lzl 47. Area = id=[4x ]=8371=16
45'L(X x°) dx [2 400" 2 4" 4 ' A N S
y y
10
1+ 8-
ol
ol
h X a1
1 -2 Ié it 6 8‘10 *
_2+
49 1 gidx:[12\&]9:2(3—2):gAveragevaIue y
"9—-4], JX 5 4 5 5
2_ 1 :
5 JUx
A
5
‘&_2 X
w22
4
5L F'(x) = /1 + X3 53. F/(X) = X2 + 3x + 2

5!

(4]

7
.J(x2+1)3dx=J'(x6+3x4+3x2+1)dxzx7+gx5+x3+x+c

57. u=x3+ 3,du = 3xdx
J‘Xiz dx = J'(x3 +3)"Y2 R dx = 1f(x3 +3)7¥23x2dx = g(x3 +3Y¥2 +C
Ve + 3 3 3

59. u=1-— 3% du= —6xdx

1 1 1
a2l dy — — = _ ay2)4(_ — T (1 — 2y2)5 — T (ay2 _ 1\5
fx(l 3x2)4 dx 6j(1 3x2)4(—6x dx) 30(1 35+ C 30(3x 15+ C

61. Jsin3xcosxdx= %sin“x +C

63, Liodx=f(lfcoso)*l/2sin9d0=2(1fc056)1/2+c=2m+c
V1 —cos 6
n+1
65. ftan”xsefﬁxdx:tan X+C,n7é—1
n+1

67. J(l + seCc wX)2 sec wxtan wx dx = %J(l + sec wX)4(7r sec wx tan wx) dx = 3—17T(1 + secwx)3+ C

69. fx(xz— 4)dx=;f2(x2 - 4)(2x)dx=%(x2;24)2]i _ %[0— 9] = —%
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3
71.J !
0\/1+X

73.u=1-yy=1-udy= —du
Wheny = 0,u= 1. Wheny =1, u=0.

3 3
dx = f 1+ x)"Y2dx = [2(1 + x)l/z]o =4-2=2
0

o 1(y +1)J/1-ydy= 2wf0—[(1 —u) + 1]Judu

0
=27
1

7 [[oely) -2 )

77. u=1—-—XxX,Xx=
Whenx=a,u=1—-—aWhenx=b,u=1—-h.

1—-udx=—du

4 4

2 4 0
(u¥/2 — 2u2) du = 2w[fu5/2 - fu3/2] =
5 3 1

27
15

1-b
Pa'b—J‘15 T xde=2 —(1 - u+/udu
a

1—-a
15 1-b . 15[ 2 2 1-b 15 2u3/2 1-b (1_ X)3/2 :|b
=== /2 yL/2 = 5| Z5/2 — S8/2 = == — = -7
. (u u'/2) du 4 [SU U ]1_a 4[ I (3u 5)]1_a [ > (3x + 2) ]
_ _(1 _ X)S/Z 0.75 _ _ o
(@ Poso07s = ——(3x + 2) = 0.353 = 35.3%
ke 2 050
—v)3/2 b _ h\3/2
(b) Po, = [_(17@(3)( + 2)] = —w(sb +2 +1=05
' 2 0 2
(1-b)¥2(3b+2) =1
b ~ 0.586 = 58.6%
79. p = 1.20 + 0.04t
_ 15,000 J’ ”1p ds
M t
(a) 2000 correspondstot = 10. (b) 2005 correspondstot = 15.
15,000 (M 15,000 2]16 27,300
=M LO [1.20 + 0.04t] ot C==y [l.ZOt +0022| ==
_ 15,000 S 24,300
v [120t+002t}0 ST
2
1 1 1 2 2 2 1
81. Trapezoidal Rule (n = 4): f 116~ 8[1 TP 11 (LBP 1+ (5P 1+ (WP 1+ 23] = 0257
1[ 1 4 2 4 1
Simpson's Rule (n = 4): f T+~ E[l e R N (T A - ER W T - SR 23] = 0254

Graphing utility: 0.254

/2
83. Trapezoidal Rule (n = 4): f Uxcosxdx =~ 0.637
0

Simpson’s Rule (n = 4): 0.685
Graphing Utility: 0.704

8. (8 R<lI<Tx<L

(b) S4) = [f(o) + 4f (1) + 2f(2) + 4f(3) + f(4)]

3(4)

-1 4+4(2)+2(1)+41 +1 ~ 5417
a1 o)+l
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Problem Solving for Chapter 4

1@

1
L(l):f}dIZO
1 t

(b) L(x) = % by the Second Fundamental Theorem of Calculus.

L(1) =1

© Lx=1= f %dt for x = 2.718
1

2.718
j % dt = 0.999896 (Note: The exact value of x is e, the base of the natural logarithm function.)

1
X

. 11 '
(d) Wefirst show that | —dt = —dt.
1 t 1/><1t

To see this, let u = ianddu ~ L

X1

Xy 1 1
Then f 1 dt = f 7()(1 du) = J 1 du = J 1 dt.
1/x,UX /%4 1t

Now, L(x%p) = f 1dt f 1 du(using u= i)
1 u X

1/%, 1

1 V2 V3 2 56v72/23

G .
The zerosof y = sin K correspond to the relative

2
extrema of 9x).
2
() S'x) = sm% 0 % =nmw X2 =2n X = /2n, ninteger.
Relative maximum at x = /2 = 1.4142 and x = /6 =~ 2.4495
Relative minimum at x = 2 and x = /8 ~ 2.8284
(d) S"(x) = cos< )(wx) =0 77; 5 + nw x2=1+2n X = <1+ 2n, ninteger

Points of inflection at x = 1, </3, </5, and </7.



Problem Solving for Chapter 4 215

® x ol 1|23 |4|5]|6]|7]|s
1 7 7 1
F(X) 0 *E -2 *E -4 *E -2 Z 3
=X, 0 x<2 -1, O0<x<2
Xx—4, 2 X<6 , , 1, 2<Xx<6
© 00 =1] @ F/00 =100 =17
x—1, 6 x 8 = 6<x<8
2 2
" (—X2/2), 0 x<2 X = 2isapoint of inflection, whereas x = 6 is not.
F(x) = jf(t) dt=303/2) —4x+4, 2 x<6 (fisnot continuous at x = 6.)
0 (1/4x2—x —5 6 x 8
F’(x) = f(x). F isdecreasing on (0, 4) and increasing on
(4, 8). Therefore, the minimum is —4 at x = 4, and the
maximumis3at X = 8.
! 1 1 1
7. (4 cosxdx = cos{ ——=| + cosl —=| = 2cos{ —= | = 1.6758
@] 3( ﬂ) S(ﬁ) S(ﬂ)
1 1
J cosxdx = sinx] = 2sin(l) = 1.6829
-1 -1
Error. |1.6829 — 1.6758| = 0.0071
1
1 _ 1 1 _3 o ’
(b) f,ll+x2dx 1+ (1/3) + 1+ (13 2 (©) Let p(x) = ax® + bx2 + cx + d.
1 3 2 1
(Note: exact answer is 7/2 =~ 1.5708) p(x) dx = [ﬁ + b + & dx] - +2d
. 4 "3 2 3
1 1 b > (b ) 2b
——|+pl—=)=[(z+d)+|{=+d)=—+2d
o{-Jo) o Ja) - e+ (5 0)-3
' ¥t 1
9. Consider F) = [f0  F/(9 = 2100 (9. Thus, 11. Consider f X5 dx = g] -2
0 0
b b
f f(x) f/(x) dx = f %F’(x) dx The corresponding Riemann Sum using right endpoints is
a a
1[/1\° 2\° n\°
b — = = . —
[l =37 3+ (0
2 a
_i 5 5 PR S
_ %[F(b) ~ F@)] = nf5[1 + 25+ + n%]
. B+ B84+ 1
— Lt o2 - 1@ Thus, lim Sn) = lim, " ~6

2
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b b
13. By Theorem4.8,0 < f(x) M ff(x) dx f M dx = M(b — a).

a a

Similarly, m  f(x) mb — a) = me dx be (x) dx.

a a

b
Thus, m(b — a) f f(x)dx M(b — a).Ontheinterval [0,1],1 1+ x* J2andb-a=1

a

1 1
Thus, 1 f J1I+xdx V2. <Note: f J1+ xdx = 1.0894)
0 0]

15. Since — [f(x)| f(x)  |[f(¥)],

b b b b b
—f |f(x)| dx ff(x) dx f |f(x)] dx f f(x) dx f |f(x)| dx.
1 [*® _ 2m(t—60)] , 100,000[, 365 2t — 60)]**
17 2o ) 100,000[1 +sin o ]dt R ]O = 100,000 Ibs.



