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Problem 1
a)
R(2)~ RO=RWD) _950-1190 _-240

=—120liters | hr*
3-1 2

b)

8

fR(t)dt ~1%*1340+2*1190 +3*950 + 2 * 740 = 8050 liters
0

The rate removal function is decreasing on the given interval; therefore the left-
hand Riemann sum is an overestimate.

c)
V(8)-V(0)= f W(t)- R(t)dt = f W(t)dt - f R(t)dt

V(8)=V(0)+ f W(t)dt - f R(t)dt ~ 50,000 + f W(t)dt —8050 =

V(8)= 50,000 - 7836.195324552195 - 8050 = 49786 liters

d) A graph of W(z) is shown below. Since both rate functions are continuous, then
their difference is continuous as well.

W(0)-R(0)<0

W(1)-R(1)>0

— W(t)- R(t) =0 at least once, by IVT.

—W(@)=R()

Therefore, the two rates must be equal at least once for some ¢ value on the interval
[0, 8].
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Problem 2

a)
2
v(4)= 1+2$in(—) =1+2sin8=2.97872>0

2

2
a(4) = 2tcos(%) —8cos(8)=—1.164 <0
t=4

Velocity and acceleration have opposite signs, therefore the particle is slowing down

at this time.

b)
The graph of velocity changes from sign once in the given interval, at r = 2.707.
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c)
x(4)-x(0)= [ 04v(t)dt = x(0)=x(4)- [ : v(t)dt ~ -3 815

d)

f;Iv(t)Idt=5.301
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Problem 3
a)
g'(x)=f(x)

At x =10, the derivative of g(x) does not change sign (it stays negative), therefore
g(10)is neither a relative maximum nor a relative minimum.

b)

At x =4, the first derivative of g(x) does not change sign (it stays positive), and its
second derivative ( g"(x) = f'(x)) changes from positive to negative; therefore g(x)
has an inflection point at x =4.

c)
Critical Numbers:
g'(x)=f(x)=0 or undefined — x=-2,2,6,10

g(-2)=-8
8(2)=0
8(6)=8
g(10)=0
Endpoints:
g(-4)=-4
g(12)=-4

By the Closed Interval Method, the absolute maximum and minimum are -8 and 8§,
respectively. They occurat points (-2,-8) and (6,8).

d)
gx)=0—=10=x=<12and -4=<x<?2
Net areas are zero or negative for these x -values, by FTC.
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Problem 4

y_ )

dx x-1

a)

L T
dX(o,O) dX(o 1) dX(o,z) d)C(z 0) dX(z 1) dX(z,z)
b)

dy 3?

—  =gslope = =9—=y-3=9(x-2

dx 23 P 2-1 Y ( )

y=9x-15

f(2.1)=9%2.1-15=3.9

c)
dy_ Y
dx x-1
Ldy——dxef dy = f—dx
Yy
-1
—=Inlx-11+C
y
_—1=ln1+C—>C=_—1
3 3
_—1=lnlx—ll—l
y 3

1 3
y= -

I ie—tp 1-3Inlx-11
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Problem 5
a)
1 10

10 3 3
rav[Om]=—fi(3+h?)dh=Lf(3+hz)dh=L G/ L R VAN B
10-01 20 200+ 200 3 )0 3 ), 60

b)
1074 2 a O T 5 6
V=ﬂf(—(3+h2)) dh=—[@B+r ) dh=——||9h+21"+—| —|9h+2l’ +—| |-
1120 400+, 400 5)0 5)5

100000 ) 1

= 7 (9+200+2000) = 2227
40

- i(9o +2000 +
400

c)

r= L(3+P12)
20

dr -1

E h=3inches 5
dr_1,.dh -1 _hdh_ dh_-2

=2
s o S - Z_ _Zinches/ second.
dt 20 dt 5 10 dt dt h 3
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Problem 6

a)

k'(x)=f'(g(x))g'(x)

slope=k'(3)= f'(g(3))g'(3) = f'(6)g'(3)=5%2=10
k3)=f(g(3)=f(6)=4
Tangent:y—4=10(x-3)—y=10x-26

b)
hv(x) — f(X)g'(X)—f;(X)g(X)
(f(x)
pity< LD D= g _ (-6)*8-3%2 54 -3
[f(DF (-6)? 36 2

c)

3 " _l 3 " =l 6 " =l 1 oo =5_(_2)=Z
J Fr@xyde=— [ £1@02dv=— [ f@du=—(f (€)= (2)) ==——=
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