Odd Answers: Chapter Four Contemporary Calculus

PROBLEM ANSWERS Chapter Four
Section 4.0
1. (a) (10)(12) + (B)(4) =152 (b) (10)(20) - (3)(8) =176

1 1 1 h+H
3. bh+3 b(H-h)=bh+75 bH-5 bh =b(=—5 )

5. (@ (HBG)+(MH®R)=5 (b) {area of shaded region in Fig. 24b} <5

7. A()=1, AQQ)=25, AB)=45, A4)=6, A(S)=7

1 1
9. C(1)=15, C(2)=4, C(3)=7.5,and C(x) =rect. + triangle areas =X +7 XX =X +75 x2

1
11. Distance = "area" = (20)(30) + 7 (10)(30) =600 + 150 =750 feet.
13. (a) A: 20 seconds to stop. B: 40 seconds to stop.
1 1
(b) A: 5(20)(80) =800 feet to stop. B: 7 (40)(40) =800 feet to stop.
15. miles, dollars, cubic feet, kilowatt*hours, people, square meals
Section 4.1

1 22432442299 3. (1417 + (142)7 + (143)2 =29

5. cos(0) + cos(5) + cos(2m) + cos(3m) + cos(4m) + cos(Sm) =1+ (-1)+ 1+ (-1)+1+(-1)=0

04 12 7
7. Sk 9. Mk 1. Y k2*

k=3 k=3 k=1
13. (@ (A+2)+QR+2)+(B+2)=3+4+5=12 (b) (14243) + 2+2+2) =12
15. (a) 51452453 =5+10+15=30 (b) 51 +2+3)=5%6=30
17. @ 12422 432 =14449=14 (b) (1+2+3)%=6 =36

19. (0)+£(1) + f2) +f3) = 0% + 12 + 22 + 3% = 14

21, 2+F(0) + 2+F(1) + 2+F(2) + 2+F(3) = 2°0 + 2+1 + 24 + 2°9 = 28

23, g()+g(2)+gB3)=3+6+9=18

25. 2(1)+22(2) +£2(3) =32 +62+97 =126

IS
|

2 2
27. h(2)+h(3)+h(#) =5 +3 +
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29

31.

33.

35.

37.

39.

41.

43.

45.

47a.

49.

51.

53.

55.

57.

59.

f(1)h(1) + f(2)h(2) + f{3)h(3) = (H(2) + (4)(1) + (9)(2/3 ) =12

1P-0)+Q2 1) +32-2H+ @ -3+, . +(7*-65) = 77-0% =49

1 1 1 1 1 1 1 1 1 1 1 5
(T-2)+(2-3)+(3-3)+(F3-5)+(5-6)=1-6 =§%

(NT =NO ) +(V2 =T )+(V3 = V2 )+ ...+ (V9 -VB) =9 -0 =3
1 [2,3],[3,4.5],[45,6],[6,7]Gi) 1,15,15,1

(iii) mesh =1.5 Gv) 1+15+15+1=5

G) [-3,-1],[-1,0],[0, 1.5],[1.5,2] (i) 2,1,15,05

(iii) mesh =2 (iv) 241415405 =5

() [3,38],03.8,4.5],[4.5,52],[52,7] (ii) 0.8,0.7,0.7,1.8 (iii) mesh=1.8 (iv) 0.8+0.7+0.7+ 1.8 =4

4 X 2
fix)=4-x°
A+ Ay + AXg+ L+ AX = (X —Xg) F (X =X F (X3 —Xp) + ..+ (X - \ |

Xp_1) = Xp =X Fig. for 45(a)

(@)  f(0)(1) +f(1)(0.5) + f(2)(0.5) = (4)(1) + (3)(0.5) + (0)(0.5) = 5.5
(b)  f(1)(1) +£(1.5)(0.5) + £(1.5)(0.5) = (3)(1) + (1.75)(0.5) + (1.75)(0.5) = 4.75

v=sin(x)
(i) and (ii) See the graph. :
(iii) f(0) =0, f(w/4) =0.707, f(7/2) = 1 Fig. for 47(a) |
@(iv) (m/4)O0)+ (7/4)0.707) + (/2 )(1) = 2.13 o . e
4 2

@ )1+ )2)+(17)(1) =RS = G)(1) + (17)(2) + (26)(1) so 29 <RS =< 65.

) )1+ G)(1) + (10)(1) + (17)(1) =RS = (5)(1) + (10)(1) + (17)(1) + (26)(1) so 34 <RS < 58.

©)  (2)(0.5)+(325)(0.5) + (5)(1) + (10)(1) + (17)(1) = RS = (3.25)(0.5) + (5)(0.5) + (10)(1) + (17)(1) + (26)(1)
s0 34.625 <RS <57.125.

@ O)m2)+@O0)(mw2)<sRS=()(mw2)+(1)(m/2) so 0<RS=mw

(b)) O)(w4d)+(0.707)(w/4) + (O0)( /2 )< RS < (0.707)(7v/4) + (1)(7w/4) + (1)(7/2) so 0.56<RS <291

©  (O)@/4) +(0.707)(w/ ) + (0.707)(w/4) + (0)( /4 ) < RS < (0.707)(7v/4) + (1)(7v/4) + (1)(w/4)+ (0.707)(7v/4)
so 1.11=RS <2.68

(@) 17.402-73621=004 (b) 17390 -7.3721 = 0018

. 4-2 2 112
| error | < (base)(height) = =355~ (65-9) =735 (56) = 35 = 2.24

100(101)
2

(a) = 5050 b 1+ 2 + 3 + ... + 100

100+99+98+ ... + 1

1
101 +101 + 101 + ... +101 = 100(101) = 10100. 5 (10100) = 5050

2021)  9(10)
-2

0+11+12+...420 = (14243 + .. +20) - (14243 + ...+ 9) = =7 =210-45=165
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10 10

10 10(11 10(11

6. D +k) = 2Kk> + Tk = (D2 D 552 1 55 - 3080
k=1 k:l k=1

Section 4.2
4 5 5
1. [2+3x dx 3053 o 5. 03 ax
0 2 1
2 3 3
7. [ xsin(x) dx 9. [ In(x) dx 1. [2x dx =38
0.5 1 1
0 4
13, [ixtdx =1p2 5. J 3% =5 Fig. for 19(a)
0
-1

location (feet)

17. @ 3 () =1 (©) 6 (d) 8 (e) 7

19. (a) see the graph

4 6
(b) 24 feet. time (minutes)
(c) 24 feet from the starting point.

x>

21. meters 23. feet3 = cubic feet 25. gram°meters 27. feet/second = feet per second

20 2
n

29, Ax="p = 3,

2 2 2 2
. my=5(-1) and M;=> i so f(my)={5G-1) }° and fM)={5 i}
n n n n

n n
p 2 28
@ LS= El f(my) Ax = El (Gien P2 =25 { 3P 322432 i-2 1)
1= 1= =

n i=1 i=1 i=1 i=1

16 1 41 3 3 » 1 3 1 o 2 1 , 1
=—4{(Zn +3n +7p 0 ) -3(3n+3n +73 n)+3(73 n +§n)—n}

n
16 1 4 1 1 7 8 4
_F{Zn—§n+1n }: _n+—2_>4
c 2 28 v 16 1 1 3
3 3 4 3 2
& us= Bropam= BAFiYE =55 {27 = a (g0l
1= 1= 1=
PR 4
=447 + 5 —>
n n2
Section 4.3
1. 5 3. 0 5. 3 7. 0
9. -5 11. -5 13. 0 15. 45+5=95

17. 10+3=13 19. 5+2=7 21. 1 23. -1
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25. 2 27. 1 29. 1 31. (a) 8°6=48 (b) 24
33. (a) 32 (b) 82=64  35. 8 37 25
39. 3 41. 7
43. (a) graph y=A®X)= x2/2 (b) graph y=A'(x)=x
i y=t 1 50 . T
For 43 )} ' Y= A(X) = % , y=A(X)=x
5 E' E 25 5 :-
A(X) E
Lt
T L | | | | Ml |
5 x 5 5

45. (a) graph of y =A(x) in Figure 45a
(b) graph of y =A'(x) in Figure 45b

47. (a) f is continuous on [14]
(b) fis not differentiable on [1,4] (not diff.

at x=2.3 and 3.3)

(c) f isintegrable on [14]

49. (a) fis not continuous on [1,4] (not cont.
atx =2 and 3)
(b) fis not differentiable on [1,4] (not diff. at x =2 and 3)
(c) f isintegrable on [14].

4 2 4
51. fvelocity dt = fvelocity dt + fvelocity dt =35+50=85

1 1 2
miles

Section 4.4 .

1. (a) see Figure aol AN | e

b A()=0, AQ)= 15, AB)=4,A@4) 2
=65

© A'()=1,A'2)=2,A'3)=3,A !
(4) =2

N y=t(1)

(S

L) == = = =

P I -
o

Problem 1

1 v=A(X)

3. (a) see Figure
(b) A(1)=0, AR)=05, AB)=0,A4)=-1
© A'()=1,A'Q2)=0,A'3)=-1,A'G=-1

Problem 3
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11.

13.

15.

17.

19.

21.

23.

(a) see Figure
(b) A(1)=0, AQ)=2, AB)=4,A@4) =6
© A'(l)=2,A'Q)=2,A'3)=2,A'4=2

w

ra

(a) see Figure
®d) A1)=0, A2)=4.5, AB3)=8,A4) =105 -1
© A'(l)=5,A'Q)=4,A'3)=3,A'4=2

3 3 1 124===mmmm e
| =9, =8, x| =1 y = A(x)
0 1 0 81 --
3 2 3 )
2x3| =52, 2x3| =14, 2x3| =54 . ]
1 1 O T 1 1
1 23 4 5
3 3 1 |
x4 | =81, x4 | =80, x4 | =1 x Problem 7
0 1 0
3 0 3
x3| =54,x3| =27,x3| =27
-3 -3 0
2 3
x> | =8, x° | =26
0 1
10 10
(a) distance = f2t dt = ¢ |O =100 feet.
0
T T
(b) Find T so 50= [ 2t dt = * |O =T2. T=+50 = 707 seconds.
0
10 10
(@) distance = J 46 dt = t4| = 10,000 feet.
0 0
i 4
) 5000= J 46 dt =T T= 3000 ~ 8.41 seconds.
0
5 5
(a) velocity =75 — 3t2 =0 when t=35 seconds.(b) distance = f 75 - 3t2 dt =75t t3 =250 feet.
0 0
T T
f 2 3 3 3 .
(c) 125= 75-3t7dt =75t—t =75T-T" so T” —75T + 125 =0 (solve using
0
0

Newton's method or by examining the graph of y = X —75x + 125) and T=1.74 seconds.
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3 3
1
25. The total area is fxzdx =§x3 | =9.
) 0
1 9 [ N 3
@ FindTsoz9=75=Jx2dx = 5 | =371.71= V272 =238,
0
0
1 B Ly 3
b) Find Tso59=3=]x*dx = 3x° | =31°.7= 30 =20s.
0
0
2 B R 3
Thenfind T so 50 = 6 = | x>dx = % x° | =371.7= V8 =262,
0
0

Section 4.5
1. (@ A®X =x".ThenA'(x)=3x>,and A'(1)=3,A'(2)=12,and A '(3) =27.

X
® A'G=D(J32d )=3x>. A(1)=3.A'Q)=12.and A '(3) = 27.
0

3. A'(X)=2x 50 A(1)=2,A'Q)=4,A'3)=6. 4. A'x)=2x so A'(1)=2,A'2)=4,A'(3)=6.

5. A'()=2x 0 A'(1)=2,A'2)=4,A'3)=6. 6. A'x)=3-x>s0A'(1)=2,A'(2)=-1,A'(3)=-6.

7. A'(x)=sin(x) so A'(1)=0.84,A'2)=091,A'(3)=0.14 .

8. A =Ix-21 30 A'()=1,A'2)=0,A'(3)=1.

9. A'X)=f(x)so A(D)=2,A'2)=1,A'3)=2. 10. A'x)=f(x) so A'(1)=0,A'(2)=-1,A'(3)=0.

1. A'G)=f(x) so A'()=1,A'2)=2,A'3)=2. 12. A'X)=fx) so A'(1)=—-1,A'2)=-1,A'(3) =0.

13. F(1)-F0)=6-5=1

1 26
15. F3)-F1)=9-3 =73 17. FG5)-F(1)=1.61-0=1.61 19. F(3) = F(1/2) = 1.10 - (-0.69) = 1.79
_ _ - _ 2,32 2
21. F(2)-F0)=1-0=1 23. F(1) - F(0)=0.67 -0 =0.67 25. F(7)-F(1)=3(7) """ -5 =11.68
27. FO)-F(1)=3-1=2 29. F(3)— F(-2)=20.09 - 0.14 = 19.95
_ _ 22 3 2
31. F(u4)-F0)=1-0=1 33. F(3)-F(0)=75(10) “ -5 =~2042
1 3 8 1
35. F(x)=3 x°. FQ)-F(1)=3 - (-3 )=3. 37. F(x) = In(x). F(e) = F(1)=1-0=1.
2 3p 2000 250 1750
39. F(x)=73 x* 7. F(100)-F25)=—"%3— - 3 ="3 = 58333

41. F(x)=-1/x. F10)=F(1)= -0.1 - (~1)=09 43. F(x)=¢*. F(1)-F0)=e—1=1718
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45. F(x)=tan(x). F(v4) — FGU6) =1 -0.577 = 0.423

3
47. The integral goes from 3 to 3 so even without knowing an antiderivative, f sin(x)*In(x) dx =0.
3
T T 35
49. area= [ sin(x)dx =—cos(x) | = ~(-1)=(-1)=251. area= [ INT(x) dx)=0+1+2 +%(3) =45,
0 0 0
3 3 3
53, area= J x-22dx = J x>_4x +4 dx =%x3—2x2+4x .- 3_0=3 .
0 0

55. D(AGx))=3tan(3x), D(Ax?)) =2xtan( x> ), D( A(sin(x)) ) = cos(x)*tan( sin(x) )
57. NT+5x «(5) 59. VT +sin(x) *cos(x) 61. {3(1-2x)2 +2 } *(=2)

1
63. —cos(3x) 65. tan( x2 )*2x —tan( X ) 67. 5°In(x)*cos( 3*In(x) ) ¥
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Section 4.6

2 2 2

I Leftside=g x*| =% Rightsice= {3 | =2 3 {2 2] =3 1T siefisice.
1 1 1

1 1 1 1
3. Leftside= 7 . Rightside=(3 )*(3 )= § # leftside.

1 5
5. 3sin(3x)+C 7. —cos(2+e")+C 9. tan(sin(x))+C 11. 5 nl3+2x+C
1 3 1 1 4,12 3
13. =3 cos(1+x”)+C 15. 7 sin(4x)+C 17. 78 (5+x7) “+C 19. lnl2+x7 1+ C
/2
1 2 1 8 X 1 1
21. 3 (In(x)) "+ C 23. 37 (1+3x) " +C 25. sec(e” )+ C 27. 3 sin( 3x) =-3
0

1
29. —cos(2+ex)| =cos(3)—cos(2+e)=-0.996
0

1 2 1

1 32 5 5 7 1 1
31.§(1+x3)6| =3 33.5 ml3+2xI| =5In(3) 35 —§(1—xz)3/2 =3
-1 0 0
1
2 32 16 2 14 1 1.
37. 9(1+3x) | =9 -9 =7 39. 3 x — 3 sin(10x) +C
0
T
1 . 1 1 . T 1 7 3 5 3
41. 7 sin(2x) +C 43. 5 x =7 sin( 2x) =7 45. 7 x° +53 X7 +x +x+C
0
1 1 1 5 1 1
47.7e2x+2ex+x+C 49.gx6+zx4+§x3+5x+c 51.§e2X+ze4X+C
2 6 4 1
53. 557 12X - 353 4c 55 3x-3mlx+1l+C 57. 3 x°—x +C
59. (divide first) -11x +7nlx—-11 +C 61. (divide first) x +3*Inlx-11 +C
2 1 T
63. §x3/2 + 8 xl/2 +C 65. (area of semicirle with radius 1) = 5 J'E(l)2 =75
.. . . 1 2 9
67. (area of semicirle withradius 3)= 53 ®(3)" =3 =

1 7
69. (area of rectangle) + (area of semicircle of radius 1) = (2)(2) + 3( J'E(l)2 ) =4+ 73
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Section 4.7
1. between 11 (using left endpoints of intervals) and 6 (using right endpoints)

3. between 4 (using left endpoints of intervals) and 6 (using right endpoints)

5. Using left endpoint widths: (0)(40)+(70)(40)+(55)(40)+(90)(40)+(130)(40)+(115)(40) = 18,400 ft2.
Right endpoint widths (70, 55, ...) and average widths (70/2, 125/2, ...) give the same result, 18,400 ft2.

All of these are reasonable methods for estimating the area of the island.

1 3 1 o 1
7.9 9. 1 1. 5 " -7 13.33 @ +7 -

V2
2

2 T
15. "3 17.3- 7

1 19 19
19. Estimate using midpoints of unit intervals: 7 {f(1)(1)+f(2)(D)+{(3)(1)+f(4)(1)} =7 . About 7 .
1
21. Estimate using midpoints of unit intervals: 5 {f(2)(1)+f(3)(1)} =5 . About 5 .

11 13 2
23. average = 1 25. average =75 27. average=5  29. average="3 31. average =7

2 20
33. (a)C=1: average =73 (b) C=9: average=2 (c) C=81: average=6 (d) C=100: average =73

2
In general, average = §\/E .

) calls 3000000 calls calls calls
35. (a) Graphically, average = 3000°1000 four = 60 min ~50,000 57 - (b) About 58,333 i

37. (a) Similar to Example 5: work = 1,950 foot—pounds (b) work =1,312.5 foot—pounds
39. (a) work =1,200 foot—pounds (b) work =600 foot—pounds (c) work =400 foot—pounds

41. work = 1,275 foot—pounds

Section 4.8

1 2
1. Table#35,a=2: 7 arctan(% )+C 3. Table#35,a=>5: x2+ 3 arctan(% )+C

1 x+3 1 X
5. Table#37,a=3: (3 )Wl x—3 I+C 7. Table#35,a=\/§:ﬁ arctan(ﬁ)+c

7
9. Table#35,a=\/§: &+ = alrctan(L )+C
\2 \2
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2 1 5
11. Table#34,a=\/§: 3'arcsin(\7—§ )+C 13. Table #35,a=7 : 7 arctan(3 x)+C

5 5
15. First substitute u =2x, du =2 dx. Then use Table #34 with a=1: 5 *arcsin(u ) + C =75 *arcsin(2x ) + C

2
17. Table #43 and substitution u=3x: 3 Inl3x + V1+ 9x2 | +C

19. Table #38 and substitution u=x+1: (x+1)Inl x+1 1-(x+1 )+ C or (x+1)’Inlx+11-x+C,

o 2.3 2 2 2
21. Table #38 and substitution u=>5x"+7: Tg { (5x"+7 )*Inl 5x“+7 1= (5x“+7) } + C
23. Table #38 and substitution u = sin(x): sin(x)*Inl sin(x) | — sin(x) +C

1
25. Table #44, a=2: 3\Nx>+4 + 7 (@) Iix+Vx>+4 | +C

1
27. Table #44,a=4: 3Nx>+16 + 7(16) i x + Vx> +16 | +C

3
2 2 X | 2 3 1

29. Table #35,a=5: x” + 7 arctan( 35 ) =8+73 {arctan(g ) —acrtan( 3 )}

1

1
31. Table #35,a=V3 : L acrtan(L ) | —L {aurctan(L )—aurctan(i )}

: a=N3 s Faertan(EO ] =13 NE NE
2
33. Table #34, a=+/5 :3 aurcsin(L ) | = 3'{ arcsin(i - aurcsin(L }
: NRAS N 5

0.1
5 5
35. Table #34,a=1/2: 75 arcsin( % )| =7 arcsin( 0.2)
0

9 3+418
37. 7*In(7) -6 39. 3°In(3) - 2°In(2) - 1 41. 318 + 5 *In( 3418 )
.2 4 .
—sin” (x)*cos(X) 2 cos (x)*sin(x) 4
43. Table #19a: — 3 — 3 cos(x) +C 45. Table #20: — 5 + 3§ { answer to number 44 }

47. Table #29: x2'sin(x) + 2x°cos(x) — 2+sin(x) + C

N —

2 1 2
49. Average of sin(x) on [0,] is 7 . Average of sinz(x) on [0 is3 . 7 >
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. 1 1 14.03
51. Using results from #50: (a) g—7 (b) g {10°In(10)-9} = =g = 1.56
1 1
(¢) 99 { 100°In(100) - 99 } = 361.52/99 = 3.65 (d) 199 { 200°In(200) - 199 } =860.66/199 = 4.32

53. (c) is largest.

55. approximately (a) 1.57 (b)294 (¢)3.04 (d)3.07 (e)3.09

Section 4.9

6-2 1
1. h=% =1. Ty=7 {21+238)+2(03)+2(09)+22}=535

S,=F (2.1 +4(38) +2(03) +4(-09) 422} = 55

1-(=3
3. h =% =05.
0.5
Tg="7 {42+2(18)+2(0.7) +2(1.5) +2(3.4) +2(4.3) +2(3.5) +2(-03) + 4.6 } =7.35
0.5
Sg="73 {42+4(1.8)+2(0.7) +4(1.5) +2(3.4) +4(4.3) +2(3.5) +4(-0.3) + 4.6 } = 22/3 =7.3333
5. Ty=4 7. Ty=075 9. T,=1.896118898
Sy=4 S4=2/3=0.666 S, =2.004559755
exact =4 exact =2/3 exact =2
11. Tg=1.088534906 13. T =3.815780054
Sg =1.090560447 Sg =3.826350295

15. Tg=10.8159928163
S =0.8120491229

17. (@) My =0 so the error bound =0 (the trapezoidal approximation is exact)
(b) My =0 so the error bound =0 (the Simpson's rule approximation is exact)
(c)n=1 (d) n=2 (must be an even integer)

19. My ={max.of 6x on [-1,1]}=6. f"(x)=0 so My=0.
3

2
(a) lerror | < (12)(42) (6) =0.25

(b) My =0 so the error bound =0 (the Simpson's rule approximation is exact)
3

2 48
(©) Set0.001 = 7=035(6). and solve for n’ = 7250007 =4000 so n=6325.

Take n =64 (to be certain that we have enough subintervals, always round UP).
(d) n=2 (must be an even integer)
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21.

23.

25.

27.

M, = { max. of |-sin(x)| on [0,7] } =1. My = { max.of Isin(x)| on [0,7] } =1.

3 5

T T
(a) lerror | < (12)(42)(1) =0.1614910244 (b) lerror | < (180)(44)(1) =0.0066410522

3 3

JT
s s n’ = T000T) =2.583.9 and n=5083. n=51.
5 5

JU TU
(d) Set 0.001 = m(l) so nt= {180)0.001) = 1,700.1 and n=642. n=8.

(c) Set 0.001 =

30
h=30. Sg="73 {50 +4(62) +2(92) + 4(86) + 2(74) + 4(50) + 40 } = 12,140 square feet.
( Tg= 12,270 square feet.)
h =50.
50
S¢="3 {100 +4(150) +2(170) + 4(160) + 2(120) + 4(70) + 30 } = 37,166.7 square feet area.
volume = (area)(depth) = ( 37,166.7 ft>)(22 ft) = 817,667 ft .
50
Tg =" {100 +2(150) + 2(170) + 2(160) + 2(120) + 2(70) + 30 } = 36,750 square feet area.
volume = (area)(depth) = ( 36,750 ft> )( 22 ft) = 808,500 ft> .
Distance traveled by jogger is area under the graph of velocity ( f(x) ) vs. time (x) .

1
area = T{j =7 {0+840+1080+600+1000+1160+1040+880+720+520+180 } = 4,010 ft.

29.-32. on your own

33.

35.

37.

(a) Ly=35 (b) Ry=45 (c) My =4 (d) exact=4
(@) Ly=0.75 (b) Ry =0.75 (c) My =0.625 (d) exact =0.6667
(a) Ly=1.8961 (b) Ry =1.8961 (c) My =2.0523 (d) exact=2

12



