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4. For which of the following functions would the left-hand Riemann sum be
an underestimate?
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6. The basement of a house is flooding. The water pours in at a rate of f(1)
gallons per hour and is being pumped out at a rate of r(¢). When the pump is

started, at time t = 0, there are 1200 gallons of water in the basement. Which of the
following expresses the total number of gallons of water in the basement at time t
hours?

@ 1200+ [ [ f(x)=r(x)Jdx b) [ [fx)-r(x)]ax

o)  f(t)-r(t) d) %ft[f(x)—r(x)}dx

In the figure above, A, B, and C are areas between the curve f (x) and the x-axis.

T e
If A=14, B=16, and C=50, what is thW. f(x) on x€[0,8]
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8. The average value of y=¢**+1 on x E[O, 5} is
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9. Waste flows through a sewage pipe. The table above shows the rate of flow

at specific times. Using the Right Riemann rectangles, the approx1mate total

volume of waste that flowed through the pipe over these 48 minutes is

a) 8[26+32+43+24+19+24+30]

b)  16[32+24+24]
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Directions: Show all work.
1. Consider the function f(x)=x’—3x"—x+3.

a)  Draw the graph of f(x) on xe[-1,2].
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b)  Prove that g of f(x)isat x=1.
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Find the exact value of jz f ( ) dx . Show the antiderivative and boundary
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insertion steps.
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d)  Find the exact area between the x-axis and [ ( ) on x e[ 1 2:| Show the
antiderivative and boundary insertion steps
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The Carbon Sequestration Problem

2. One innovative approach to global warming is to capture carbon dioxide that
is created as a byproduct of producing concrete and storing the CO in the
sandstone in depleted natural gas fields. At a particular site on a particular day, the

65

stabilizes the ground and forces remaining natural gas upward where it can be

CO: is injected into the sandstone at a rate of / (t) = 1215in[1t2] The CO2

extracted at arate of E (t) = 50—50003{%z‘} 1 (t) and E (t) are measured in metric

tons per hour and ¢ is measured in hours where 0<7<8.

(a) How many metric tons of COz is injected into the field over 0<7<8?
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(b)  Find the value of I(4) and I’(4). Using the correct units, explain the
meaning of both.Avscoses
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(c)  Find the time, if-any, when the rate of injection of CO is equal the rate of
extraction of natural gas.
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(d)  Find the total change of gasses in the sandstone during this 8-hour day.
Using the correct units, explain the result.
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The PHS Dog Problem

t in Month 1 2 4 6 7 9 12
R(t) in Dogs
received per 208 195 201 240 236 220 247
month

A(t) in Dogs
Adopted per 63 79 56 73 65 67 71
month

3= The Peninsula Humane Society consistently received lost, stray and abandon
dogs over the course of the year and tries their best to find homes for them. The
table above shows a sample of the numbers of dogs received and adopted out per

month in 2019.

(a)  Approximate R’(5). Using the correct units, explain R’(5) in context of the

problem. .
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(b)  Using a Midpoint Reimann Sum, find j:@}dt. Using the correct unots,
explain jlle(t)dt.
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(¢)  Setup aleft-hand Reimann Sum to approximate ij(t)dt . Using the correct

units, explain the meaning of 6—£1—L6R(t)dt.

3\(’ Rl 2 (2oe) + 2 (185) £ 2(220) =Loo

rar vy VAT E

Qe o ) .
\ (pﬂée\ Jde 27; r'?-f'z'-’/kﬁv‘:méé‘ NUOMNBSE2 & JIees FEL MooTH

— b 4

b=\ Y 28

pecEwer AT PSS Dessrece $ETLIEEA t=lan =6 pa7Hs

(d)  Assume that R(¢) and A(¢) are continuous and differentiable functions. If

there were 105 dogs in the PHS kennels at the start of the year, set up an integral
expression that would determine the number of dogs in the kennels at time ¢

months.

e,
%‘:&s Docs = /DS—ff 2 0 - A bdx
| P




