9.1

8.y =4(z+4)° y>0 = y=2+4)? = dy/de=3(x+4)* =

1+ (dy/dz)* =1+ 9(x + 4) = 9= + 37. So

= [? oz + 3T da [d:::';:“] = 2P 12 (] du)=§.§[u3ﬂ]3 = 2 (5555 — 37V37).

22, 2 From the fipure, the length of the curve 1s slightly larger than the hypotenuse
g } . of the triangle formed by the points (0.5, £(0.5) == 1}, (1, f(0.5) =~ 1) and
H “’?
(1,3), where y = f(x) = /6 + 1/(2x). This length is about
0 — " (27 + (2 ~ 0.6, so we might estimate the length to be 0.65.
_£+l = ’_I_z_x__z = 1+ ,}2_1+I_4_l+£_x_4+1+:{?__4_ x_2+x_—?2
V7% T2z Y=o 72 V)= T Tt T T T \2 T2
so, using the fact that the parenthetical expression is positive,
—2 2
L= +— dr_f +—)d9:— ———| =(:-1)-(5-1)=2L =064583
1/2 1/2 2’5 1/2

%. y=clne = dy/de=1+Inx Let f(z)=/1+ (dy/dz)? = \/T+ (1 +1Inz)’. Then L = [} f(z)d=

— —_3-1_1
Smecen = 10, Ax = == = <. Now

L= S10 = L2[f(1) +4£(1.2) + 2f(1.4) + 47(1.6) +2(1.8) +4£(2)
+ 2£(2.2) +4£(2.4) +2f(2.6) + 45(2.8) + f(3)] ~ 3.869618.
The value of the mtepral produced by a calculator 1s 3 869617 (to six decimal places).

4. (@ ° ®) f(z) = 1:5' —|——,:c::-0 = f(z) =2° —4% Then
TSN (USSR N S (e LY
1+ _H(x 2+16x4)_x HERET: 4_(‘” +4x2):
1
o 25 s0 /T+[F/@)P = + - Thus,
) 9 — =7 1, 17°
f 1+ [f'(t)] dt=fl (t+E)dt=[3 %,

1, 1 11y 1, 1 1
= — _ — — _ — = = — _—_—— — =
(3”C 4x) (3 4) 3% L 1z ezl

9.2

6. The curve 9= = y° + 18 is symmetric about the x-axis, so we only use its top half given by
dy dy\? 9
y—3\/$—2_ dz‘ 2\/? 1+( ) —l—f—m_mﬂﬁ,

&
s=[ 2r.-3vVz—2,/1+ d:::—!'i"rf x—242 dx_sﬁf z+1)24
/ =5 v (= +1)

—em-3[(=+ )] = 4n[(B) - (3)77] —an (3 - F) —am - F —a0m



28. In general, if the parabola y = az®, —e < x < ¢, is rotated about the y-axis, the surface area it generates is
2ac
u = 2az, m ay1/2
QTf 2“]'2(556_2“_[ V]‘H‘Z [du:?adz] T 122 J, (1+27) 7 2ud

__T |z 2y3/2]%%° 2 243/2 _
T 4g? [3(]—|—u ) }u Ba [(]—|—4a ) ]
Here 2c = 10 fiand ac® = 2 ft, so ¢ = 5 and « = % . Thus, the surface area is

S =3 [(1+4-55-25)"" — 1] = = [(1+30)7" — 1] — = (54T — 1) — 35 (41 VAT — 125) ~ 90.01 .

9.3
4. Setup a vertical x-axis as shown. Then the area of the ith rectangular strip is T0
4ft
$(4—a0) A By similar riangles, T2 — 2,50 e = $(4— 57) | . [
The pressure on the strip 1s z;, so the hydrostatic force on the strip 1s .
14
6z} - 2(4 — x}) Az and the total force on the plate = f:l 6z} - 2(4 — z!) Ax. The total x
force
F = lim Zﬁxt 2A—z})Ax = [} éz-2(d—x)de =26 [ (4x — 2%) dx

l‘i—om

— taf2e* — 17T

L =20[(32-2) - (2-1)] =26(9) =126 =TS0 b

2

18. Partition the interval [a, b] by points x; as usual and choose =} € [x;_1, x;] for each i. The sth horizontal strip of the
immersed plate 1s approximated by a rectangle of height Ax; and width w(z]), so its area 1s A; =~ w(z]) Az;. For small
Az;, the pressure F; on the :th strip is almost constant and P; = pgz; by Equation 1. The hydrostatic force F; acting on the
ith strip1s F; = P: A; == pgor;w(z] ) Az Adding these forces and taking the limit as n — oo, we obtain the hydrostatic
force on the immersed plate:

F= lim Z F; = lim Z pgriw(x]) Ax: = J‘b poxw(x) dx

ﬂ—'m‘_l I‘B—rm
26. The region m the figure is “left-heavy” and “bottom-heavy.” so we know T < 1 ¥
and 7 < 1.5, and we might puess thatT =0.7and 7= 1.2.
3x4+2y=6 & 2y=6—-3x & y=3-3Iz
A=[2(3-2z)de=[3x—22"], =6-3=3.

Tk e ) e = 7 (o= ) e = 337 - 4

A 2 [i]
=1(6-4)=3 0 *
T=% [ 2(3-3a)"dz=2%-1[F [:Q—Q;r-l—%xz)do::%[QJ:—§x2+%x3]32%(18—]8+6}=]_
Thus, the centroid is (Z,7) = (3, 1).
9.4

% [ p(z) — p(300)] dx P

[20 — 0.05z — (5)] d=

4. Consumer surplus = [;

:?IZIEI

QUU 2] 300

(15 — 0.052) dz = [152 — 0.025x

= 4500 — 2250 = $2250




10e°-5¢

14. n(9) — n(5) = fg(22[m+ 10e"-%%) dt = [2200t—|— r [2200¢]] + 22 [¢"*]]
5 5
=2200(9 — 5) + 12.5(e"* — &*) = 24,860
18. As in Example 2, we will estimate the cardiac output using Simpson’s Rule with At = (20 — 0)/10 = 2.
[0 o(t) dt = 2[e(0) + 4¢(2) + 20(4) + 4¢(6) + 2¢(8) + 4c(10) + 2¢(12) + 4c(14) 4 2¢(16) + 4<(18) + c(20)]
= 2[0+4(2.4) +2(5.1) + 4(7-8) + 2(7-6) + 4(5.4) + 2(3.9) + 4(2.3) + 2(1.6) + 4(0.7) + 0]
= 2(110.8) =2 73.87T mg- s/L

A 8 . -
Therefore, F ~ == = —— ~0.1083 L/s or 6.498 L /min.

9.5
2. (a) The probability that you drive to school m less than 15 nunutes 1s J"UIE Fle)dt.

(b) The probability that it takes you more than half an hour to get to school is [ f(¢) dt.

8. (a) As in the preceding exercise, (1) f(z) = 0 and (2) ff:o flz)dz = 010 f(z)dx = 2(10)(0.2) [area of a triangle] = 1.
So f(a) 1s a probability density function.

) @ PX<3) =[] flz)de=1(3)(01)=3 =015
(11) We first compute P(X > 8) and then subtract that value and our answer in (1) from 1 (the total probabality).
P(X >8) = [1° f(z)de = 2(2)(0.1) =% =0.10. S0 P(3< X <8) =1—0.15—0.10 = 0.75.

(c) We find equations of the lines from (0, 0) to (6, 0.2) and from (6, 0.2) to (10, 0), and find that

=T f0<z<6
flz) =R —Fz+1 f6<z<10
0 otherwise

p= [ zf(z)dz = [} 2(La) de+ [[° 2(— Lo+ 1) do = [§27]5 + [~ &2 + 122],°

216+(_M+100) ( 216+36}=16=5_§

E3

@ ® 0 ift<0
10. (a) p = 1000 = f(£) =
1%ﬁe—uwnu >0
200
@) P(0 < X < 200) = [2°° L —*/1000 g _ [ —*“"""] e VB 4 120181

- r oo 1 _—¢/1000 - —t/1000 —4/6
(i) P(X > 800) = [~ sooze /1% dt = lim [—e / ]szﬂ-i—e /% =~ 0.449

T O

4
(b) We need to find m so that [ f(t)dt =3 = lim [ dge ™ at=1 = lim [—e—‘“‘"’“} -

E— 00 T

04 ™10 =1 = _—m/1000=Inl = m=—1000In3 =1000In2~ €93.1h



