MthSc 207 Section 5.1- key

1. Complete the following table with outputs cormsging to the given inputs:
X | 0 1 2 3 4
)= x2 | 0 1 4 9 16

2. Estimate the area of the region betwkgnand the input axis for between 0 and 4 using each of the
following approximation techniques. In each caskows your work and draw a figure to
geometrically indicate the process.

4 left rectangles: 4 right rectangles:
— f(x) (): 2
16f@ fo) =x2 16T 5
141 14T

X

0 1 2 3 4

Area=1[f (0)+ f (1)+ f (2)+ f (3] = 1¢ Area=1[f (1)+ f (2)+ f (3)+ f (4] = 3C

4 midpoint rectangles: 3. Which method clearly over-estimates the

fix) flx) =x2 area trapped betwe#Rr) and thex-axis?
T Right Rectangles

4. Which method clearly under-estimates
the area trapped betwdéx) and thex-axis?
Left Rectangles

X

0 1 2 3 4

Area=1[f (0.5)+ f (1.5} f (2.5 f (3.9)= 2

3. The actual area betwekand thex-axis from O to 4 isz1%. Complete the following table:

Approximation Method | Area ApproximatiorJ Absolute Error =u@Value — Approx.|
Left Rectangles 14 7%

Right Rectangles 30 82

Midpoint Rectangles 21 3

Which method gives the best approximatiaviipoint Rectangles

Which method(s) overestimates the area betwaed thex-axis from 0 to 4Right Rectangles

Which method(s) underestimates the area betivard thex-axis from 0 to 4Reft and Midpoint Rectangles
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2. A small college is looking at data on the saléakets to their home football game (their undefdate
conference winning football team). The followidgta show the rate of change of the ticket sdles a

a given ticket price.

Ticket Price (dollars) 10

15

20

25 30 35 40

ROC of Sales (tickets/dollar) 183

138

103

80 58 45 33

a. Fitan exponential model to the data. Reparimiodel below. Be sure that your model is fully
defined. (Review: This includes an equation, autmits and description, input units and

description and domain.)

f (x) =323.764(0.945 tickets per dollar gives the rate of change ofdtckales wherris the

price of ticket in dollars10< x < 40.

b. Draw3 right rectangles that you would use to
estimate the change in sales from $10 to $40

Do Not Find the Accumulation.

tickets per dollar

0 5 10 15 20 25 30 35 40
ticket price (dollars)

c. Shadehe area that represents the exact

tickets per dollar

change in sales when the ticket price
increases from $10 $40

0 5 10 15 20 25 30 35 40
ticket price {(dollars)

d. Using the full model(which should be pasted into youy)Yusethree midpoint rectangles
to find the change in sales when the tigkite increases from $10 to $48ketch the three
rectangles on the graph below. Write a senterteggreting your result. Think about the units on
your answer before writing your sentence and rahedanswer in the context of the problem.

tickets per dollar

0 5 10 15 20 25 30 35 40
ticket price (dollars)

.\\

I
TE
MI
SIE
su

M
1 2886, 133938

GHT_RECT (2
APEZOIOS €3
OFT RECT <4

Ned TTOT

Units:

_tickets
dollar

[dollar =tickets

Answer: 2606 tickets

e. Write a sentence of interpretation for yousvear to part d.

When ticket prices increased from $10 to $#8 ticket sales increased by 2606 tickets.
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3. Due to the rise in the cost for a college edanatmore and more students are attending in-state
schools. The table below gives the rate of chamge state applications for a given university.

End of School Year 1995 1996 1997 1998 1999 2000 0120 2002
(hundred ng)?ications oer| 746 | 448 | 221| 076 021 041 145 348
year)

a. Align the input to the number of years afterg¢hd of the 1990 school year and find the beshdgjtt
guadratic model for the data. Call the maa{@). Define the model completely.

a(x) = 0.415x” - 7.646x + 35.349 hundred applications per year gives the rate of chage in

the number of in-state applications,x years after the end of the 1990 school year, <5x < 12.

b. If you need to approximate the area betwaghand thex-axis between the end of the school years
1995 and 2002, would you (in general) get a betpgroximation using 10 left rectangles, 10 right
rectangles or 10 midpoint rectangled® midpoint rectangles

c. What are the width units of the area mentionguami b?  years
What are the height unitsfundred applications per year
What are the area units®undred applications
What does this area represent? (be specilibp area represents the_increasébecausea(x) is

positive from 1995 to 2002) in the number of in-sta applications from 1995 to 2002.

d. Use program NUMINTGL and midpoint rectanglesstimate the accumulated change in in-state
applications between the end of the school yea®s 88d 2002. Fill in the chart below. Give chart
answers to 2 decimal places.

N = number of rectangles Midpoint area approximation
7 14.27
14 14.45
28 14.49
56 14.51
112 14.57
256 14.5]

e. Can you predict, with absolute certainty, what inidpoint area approximation will be for aNythat
is greater than 56RO

» If your answer wages, give the trend.
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Million dollars per year

If your answer wago, choose the QUIT option in program NUMINTGL, restae program, choose
the option to nodraw pictures, choose N = 112, record the ar¢harable above, and continue with
larger values of N until you are 100% certain wifat midpoint area approximation will be past that
point. Once you seeteend, put a box around the trend in your table.

So, the trend is 14.51 hundred applications or 1,451 applications _ (include units)

Interpret your answer to (e) in a sentence.

From the end of the 1995 school year to the end thfe 2002 school year the number of in-state
applications increased by 1,451 applications.

The rate of change of the population of a stoath, in hundreds of people per year, is modeled by
the functionP with inputt, wheret is the number of years since 1993.
5
Interpret fP(t)dt =-14.
2
The population of a small town decreased by 14 humeld people from 1995 to 1998.
If a company is large enough, its revenue mayhbaght of as flowing in at a continuous rate.
Suppose that it is possible to measure the ratéwf éf revenue for a company and that the flow
rates measured at the end of the year can be mobgle@x) =2.58x* - 1k* - 5.&— 1! million
dollars per year whepeis the number of years after 1990.
A graph of the function is shown below. Draw @ipoint rectangles from x = 0 to x = 6. Use these
rectangles to estimate the change in revenue f@90 fo 1996. Include units.
Flatl Flotz Flok: et ALE I
SMUBZ. SR I-100E -565. 84
=5.6x0—-15 244030
=M=l -1684, 28
] wMar= 2050
] wMy= 29
“Me= [ |
“ME=
] Change in revenue =
-56.04 + -104.28 + 59 = -101.32 million dmié
V 5 6
- -"""-..__ Years after 1990




MthSc 207 Section 5.1- key

6
b. Use the idea of a limit of sums to estimateuhkle of_[r(x)dx. Round your final answer to two
0

decimal places. Make sure you show a trendraaidde units with your final answer.

Number of 6
rectangles I r(x)dx
0 6
10 -77.260 [r(x)dx= -74.88 miliion dollars
20 -75.475 0
40 -75.029
80 -74.917
160 -74.88
320 -74.88
640 -74.88L

c. Interpret your answer to part b.
From 1990 to 1996, the company’s revenue decreas&f4.88 million.

6. The graph below shows the rate of chang Rate of Ghange in Gosts

of cost for an orchard in Florida at various

production levels during grapefruit season| =

Fill in the blanks in the following cost 5

function discussion. If it is not possible to|

determine a value, write NA in the o

corresponding blank. %ﬁ

o 50 200 250 300 350 40\
Iy production level (catons)

Cost is increasing when between 150 and _ 400 cartons of grapefruit are harvested
each week. The cost to produce 200 cartons okfm@peach week is __NA dollars. The cost
is lower than nearby costs at a production level ofl50 cartons, and it is higher than nearby
costs at a production level of400 cartons of grapefruit each week. The costdeasing most
rapidly when (about) 290 cartons are produced each week. The areadmtive rate-of-
change-of-cost function and the production-levés detween the production levels of 250 and 300
cartons each week has units _dollars . Ifc'(p) represents the rate of change of cost (in

400
dollars per carton) at weekly production level afgstons of grapefruit, woulc{ c/(p)dp be
330

150

greater than), less that, or the same valu§ @ p)dp?(circle your answer)
50



