MthSc 207 Section 5.4 - key

1. The rate of change in temperature in a museum during a junior high school field frip can be
modeled by T (h) =9.07h* — 24.69h” +14.87h — 0.03°F per hour 4 hours after the trip began.
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a. Find the area of the region that lies below the axis between the graph of Tand the A-axis.

Interpret the answer in a sentence. =0 V1=
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Find the A-intercepts by solving T(h)= 0 >
FnInkovs i, . 598
1.625 B G- LT _
j T(h)dh = =-1.647 . The area is 1.647 °F.
0.896

From .896 to 1.825 hours into the field trip, the temperature in the museum decreased
1.647°F.

b. Find the total area trapped between the graph of Tand the h-axis between A =0and A= 2.
Include the mathematical notation for the total area in your work.

0.896 1.825 2
[ Twah - [ Ttnah + | T(h)dh =1.483- (-1.647)+.283= 3.413°F
o 0.896 1.825

c. There are items in the museum that should not be exposed to temperatures greater than 73°F. IF
the temperature at the start of the field trip was 71°F, did the temperature exceed 73°F during
the two hour field trip?

No, the temperature increased to 72.483°F but then decreased to 70.836°F before
increasing to 71.119°F at the end of the field trip.

2
d. Evaluate J.T(h)dh. Interpret your answer in a sentence.
0

During the 2-hours after the field trip began, the temperature increased 0.12 °F
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2 a. Find the accumulation function F(x) = I3e2’df
0
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b. Use part a to find F(1)

320 3

FQ) = -5 =9.584

3 a. Graph the function f(x)=-3x* from x= -3 to x= 3.

I I HOOL
Aamin= -3
AMaN=3
Ascl=1
Ymin= 27
VYmax=3
Vo l=3
“res=0l

b. Find the area of the region between the graph of 7and the x-axis from x=1to x= 3.

3
Area = —J. f(x)dx = 26
1

JELEIx= 2B

3
c. Is the areain part b equal to _[f(x)a’x ? Explain why or why not.
1

3
No, jf(x)a’x=-26 and represents the accumulated change which is the negative of the
1

area in this instance.
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4.

Spring 2008

children per day

Winter is the cold season. The following graphs show the contraction and recovery rates for

children getting a cold in a daycare center. The function c(x) is the rate in which the children

contract the cold in children per day. The function r(x) is the rate in which the children recover

from the cold in children per day. For both functions the input variable x represents the number

of days after December 315", 2001. (x=1 is January 15, 2002, x=2 is January 2" , 2002, etc.)
Assume the graphs intersect at x=12.

Rate of Change of Recovery Rate of Change of Contraction Rate of Change of Recovery and Contraction
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Shade, with vertical lines, the region on the appropriate graph that represents the change in the
number of children who recover from the cold from January 12™, 2002 to January 20™, 2002.

Shade with horizontal lines, the region on the appropriate graph that represents the change in the
number of children who have contracted the cold from January 12", 2002 to January 20™,
2002.

What does the area between c(x)and r(x)represent in the context of this problem?
The change in the number of children that have colds.

Shade solid the region on the appropriate graph that represents the change in the number of sick
children from January 12™, 2002 to January 20™, 2002.

Did the number of children who contracted the cold increase or decrease from January 12™ 2002
to January 20™, 2002? Give a mathematical reason for your answer.

The number of children who contracted the cold was increasing at a slower and slower rate,
which means the number of children who contracted the cold INCREASED. We know this
because the graph of c(x) is positive (above the axis) from 1/12 to 1/20.

Interpret R2 in the context of the problem.

From 1/12 to 1/20, the number of sick children decreased by 67 children. = OR

From 1/12 to 1/20, the increase in the number of children recovering from colds was 67
children more that the increase in the number of children who contracted the cold.

Write a mathematical equation involving one integral for the change in the number of sick children
from December 31, 2002 to January 20™, 2002.

ngc(x) - r(x)dx =101 OR ngr(x) -c(x)dx =-101



