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66. Let u = 1+ 2.449¢=9-3277 /5o gy = —0.802537e03277 gt and e~03277" dt = —1.24605 du. Then

52.8706¢ 03277 d 65.879
h(t) —_—/ ¢ dt = 52.8706 (—1.24605)/--1i = 658794y~ +C = ——————ﬁ—— +C.
(1 4 2.449¢—0-32771 )2 u? 1 + 2.449¢—0327T1
65.8794 65.87%4
h (0) ES m’g + C = 194, 50 h (t) = W -+ 0.3 and hence
65.8794
h(8) = 87 + 0.3 & 56.22, or 56.22 inches,

1 + 2.449¢~03277)
67. A(t) = [A'(dt=r [e™*dt. Letu = —at, sodu = —adt and dt = —1du. Then
A@ =7 (=) fetdu=—Le"+ C==Le™ 4 C. A(0) = 0 implies —% + C = 0,50 C = £. Therefore,
A@)=—Le " +L=L(1-e)
/ 1 —bi)V bt b 14
68. x (1) = [x'()dt = 7 (ac —bxg) [e dt. Letu = —7> 80 du = -7 dt and dt = —-gdu.
_ 1 Vo . _ ac . ac —bijv
Then x (t) = 7 (ac bxo)/( be )du = ( b +xo)e = ( 5 +xo)e + C. Because

x ()= (—%(i +xo) + C = xp, we have C = %ﬁ, and hence x (7) = % + (xo - %E) b1V

69. True. Let / = [xf (x*)dx and put u = x2. Then du = 2xdx and xdx = 1du, so
I=L[f@ydu=1[fx)dx.

70. False. Let f (x) = x,a =2,and b = 3. Then [ f (ax + b)dx = [ 2x +3)dx = x2~ 3x + Cy. On the other
handa [ f(x)dx =2 [xdx =x2+Cy # [ f (ax + b)dx.

71. True. Put v = kx. Then du = kdx and dx = (1/k)du. Thus,
I= [ed f(e¥)dx = [e"f(e") (1/k)du = } [e" f (e¥) du. Next, we put w = ¥, 50 dw = e“du. Then

[=1[fdw=1[f(x)dx.
f(

72, True. Putu = Inx, so du = d_x Then/ Inx) dx = /f(u) du = /f(x) dx.
X

X
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} Concept Questions ] page 442

1. See page 438 in the text.

2. See pages 440-441 in the text.

page 442

L 3(L9+15+18+24+27+25) =28 ~427

2. ;(45+8.0+85+6.0+4.0+3.0+25+20) =382 = 9625,
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=%,sox1 :O,...,xg:%.Thus,
a~iz@+3(h)+3(3)+3(3)

+3+3(3)+3(3) +3(P)]

Ao 1 2 X

A=5@)@©) =6
d. Yes.

4, a. A = 6. See the graph in the solution to Exercise 3.
b.x1 = 4,3 = 1,x3 =3, x4 =2 Thus, 4~ ~[ (l) +3(1)+3 (%) +3(2)]
3

2
y...,xg =2, Thus, 4 %I:

ex=bxn=1xn=3 (1) +3(3)+ 3(%)+--~+3(%)+3(2)]=6.75.
d. Yes.
5. a b. Ax =2 =104,50x; =0,x=04,x3=08,x =12,

x5 = 1.6, Thus,
A=04{[4-20)]+[4—-20.H]+4-2(0.8)]
+[4-2012]+4-201.6)]} =438
c. Ax = %=0250x1—0x2—02x3—04 .. X10 = 1.8,
Thus,
A=02{[4-20)]+[4—-202)]+[4-2(0.4)]
+[4-206)]+[4-208)]+[4-2(1.0)]+[4—2(1.2)]
+M4-20DH]1+[4-21.6)]+[4—-2(1.8)]} =4.4.

d. Yes.

6. a. A = 4. See the graph in the solution to Exercise 5.
b. Ax = 04,s0x1 = 0.4, x3 = 0.8, x3 = 1.2, x4 = 1.6, x5 = 2. Thus,
A= 04{[4-20DH]+[4-208)]+ - -+[4—-22)]} =32
c. Ax =02,s0x1 = 0.2, x3 =04,x3 =06, ..., x10 = 2. Thus,
A=02{[4-202)]1+[14-20D]+---+[4—-22)]} =~ 3.6.

d. Yes.
7. a. Ax = 52 = 1,s0x) = 2.5, x2 = 3.5. The Riemann sum is 1 (2.52 +3.5%) = 18.5.
b. Ax_.4——04 sox; = 2.2, xp = 2.6, x3 = 3.0, x4 = 3.4, xs = 3.8. The Riemann sum is

0.4(2.2% +2.6% +3.0% + 3.4* +3.8%) = 18.64.

¢ Ax = 11102 =0.2,50x1 = 2.1, xp = 2.3,x = 2.5, ..., x10 = 3.9. The Riemann sum is
02(21% 4232 4252 +2.72 +2.9> +3.12 + 332+ 3.52 + 3.72 + 3.9?) = 18.66.

d. The area appears to be 18%.
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8. a. Ax = 2 = 1,50 x; =2, x2 = 3. The Riemann sum is 1 (22 + 3%) = 13.

b. Ax = 4—§2— =04,50x1 =2, x =2.4,x3 = 2.8, x4 = 3.2, xs = 3.6. The Riemann sum is
0.4(22 +2.4% +2.8% + 322 +3.6%) = 16.32.

c. Ax = % =02,50x] = 2,x = 22,x3 =24, ..., x10 = 3.8. The Riemann sum is
02(22 +222 4242+ +3.87) = 17.48.

d. The area appears to be 17%.

9. 2. Ax = %52 = 1, s0x; = 3, x2 = 4. The Riemann sum is (1) (3% + 4%) = 25.

b. Ax = 4——=O4 sox] = 2.4, x) = 2.8, x3 = 3.2, x4 = 3.6, xs = 4. The Riemann sum is
0.4 (242 +2.82 + - +4) =21.12.

c. Ax = 41;02 =0.2,80x] =22, xp = 2.4, x3 = 2.6, ..., x10 = 4. The Riemann sum is
0.2(222+24%+2.6% +2.82 + 3.0 +3.22 + 3.4 + 3.6 + 3.8% + 4%) = 19.88.
d. The area appears to be 19.9.

1-0 1
10. a. Ax = 5= = 7,50 x|

1-0 __ 1 9 : :
b. Ax = == = 5,80X] = 15, %2 = {5, ¥3 = 15, %4 = 19, %5 = 15 The Riemann sum is

S 1) Ax + £ (2) Ax + -+ + £ (x5) Ax = ILO)+(%)3+---+(%)3}§=T§ﬁ(1+27+ -4 729)

o 1225 _
= 565 = 0.245
e Ax =10 =L osox =L om=2 =2 x10 = 42. The Riemann sum is
. = T0 = 100 50%1 = 205 %2 = 20-%3 = 350 - F10 = 20

3 3
f(x])Ax+f(x2)Ax+--~+f(x10)Ax:[ %) +(%) +---+(%)]%=£3ﬂm 24875,

d. The Riemann sums seem to approach 41.

3
. a. Ax = 4,50x1 =0, = 1. The Riemann sum is £ (x1) Ax + f (x2) Ax = [(O)3 (%) } 1 =L =0.0625.

b. Ax = %, sox; =0, x = %,x3': %,x4 = %,xs = 45. The Riemann sum is
3 3 3
f(xl)Ax+f(xz)Ax+---+f(xs)Ax:[(g) +(3) -+ (%) }§=1—2%=0.16.
c. Ax = %, SO X1 =0,x2=1l0,x3=725,...,x10 T9’ The Riemann sum is
S ) Ax + f (x2) Ax + -+ + [ (x10) Ax

=[0 ()  B) + (B) (8 8 (8) o () ()]
= A% = 0.2025 ~ 0.2.

d. The Riemann sums seem to approach 0.2.

3
12. a. Ax = },s0x; = 1, x; = 1. The Riemann sum is f (x1) Ax + f (x2) Ax = [(%) + 13] 1 =0.5625.




