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Analogic - State of the art in Security Technology (Day 1)

Objectives SWBAT identify linear relationships between numerous functions by creating two-
way tables and graphing linear equations in quadrant L. Students will also be able
to find the solutions of a system of linear equations algebraically.

Math Expressions and Equations - 8. EE
Standards
8. Analyze and solve linear equations and pairs of simultaneous linear equations.

a. Understand that solutions to a system of two linear equations in two variables
correspond to points of intersection of their graphs, because points of
intersection satisfy both equations simultaneously.

b. Solve systems of two linear equations in two variables algebraically, and
estimate solutions by graphing the equations. Solve simple cases by inspection.

¢. Solve real-world and mathematical problems leading to two linear equations in
two variables.

Functions — 8 .F

Define, evaluate and compare functions

* 2. Compare properties of two functions each represented in a different way
(algebraically, graphically, numerically in tables, or by verbal descriptions). For
example, given a linear function represented by a table of values and a linear
Junction represented by an algebraic expression, determine which function has

the greater rate of change.

Use functions to model relationships between quantities.

* 4. Construct a function to model a linear relationship between two quantities.
Determine the rate of change and initial value of the function from a description
of a relationship or from two (x, y) values, including reading these from a table
or from a graph. Interpret the rate of change and initial value of a linear function
in terms of the situation it models, and in terms of its graph or a table of values.

Math MP.1 - Make sense of problems and persevere in solving them.

Practices MP 4 - Model with mathematics.

Do Now Directions: Read the following information about the manufacturing company Analogic.
Highlight important facts about the company and the type of security products the produce

(10 Minutes) For decades our customers have manufactured products that have advanced the practice

of medicine and saved lives. They repeatedly turn to Analogic to foresee market trends
.| before the rest of the industry does. As a result, our customers are often a step or two
ahead of their nearest competitor.




Our engineering and manufacturing expertise are unmatched, and our products are used
extensively around the world in medical imaging, ultrasound, and airport security.

Security Solutions -

Computed Tomography for Airport Security

Computed tomography (CT), the same technology used in the diagnosis of human
disease and injury, is an effective tool in the detection of explosives and other threats in
airport checked and checkpoint baggage.

When CT was first introduced to the healthcare industry it was deemed revolutionary in
its ability to facilitate a comprehensive internal assessment of the human body. The
devastation of Pan Am flight 103 in 1988 over Lockerbie, Scotland, committed
governments to deploying Explosives Detection Systems (EDSs) that would reduce the
risk of a recurrence of this type of incident.

In the United States, scientists at Federal Aviation Administration (FAA) laboratories
began analyzing and investigating candidate technologies that could rapidly and reliably
detect explosives in baggage with a low false-alarm rate. Because of its 3-D high-
resolution imaging capability, computed tomography was the clear choice.

3-D Continuous-Flow CT Technology Makes the Difference

The eXaminer and Cobra systems, with 3-D
Continuous-Flow CT technology, are the most
advancad systems avallable © detect explosives ang
thrests in checked baggage and in carry-on items

gt avigtion security checkpoints. With a very high level
of accuracy and a low false-alarm rate, these systems
scan bags by applying helicallspiral CT atspeeds
precisely synchronized to the speed of the baggage
convayor belt. These systems move bags and
passengers through the screening process to the plana
at the highest possible rates currently available. One
rapid pass through the gantry provides complete 3-0
image data for an enlire bag and iis contents 1o
determine the presance of explosives or other
prohibited items.
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TSA-Certified Checked-Baggage EDS Systems
Greater Certainty in an Uncertain Weorld

The need for vigilance in air travel is now more important then ever. And keeping air
travelers and their baggage moving quickly and safely in the face of evolving threats is
an ongoing challenge for airports and the TSA.

Analogic is a leading OEM supplier of advanced aviation explosive detection equipment
for checked-baggage applications. Working with our sales, installation, and service
partner, L.-3 Communications, we offer complete solutions to meet ever-changing air
carrier checked-baggage screening needs.




The
eXaminer SX

The eXaminer®* Family of Explosives Detection Systems (EDSs)
The eXaminer SX, The eXaminer 3DX, The eXaminer XLB

These can detect a multitude of threats in a variety of airport configurations. All our
checked-baggage EDSs use advanced CT technology to provide enhanced, real-time,
high-resolution 3-D images of the entire contents of a bag or parcel.

The T. F. Green Airport in Providence Rhode Island is one of the smaller airports here
in New England. The Explosives Detection System they use is the eXaminer SX. This
system is compact and low cost for small and medium-sized airports.

* This scanner scans up to 360 bags per hour using in-line configurations and up to
300 in standalone configurations

Equations: The number of bags scanned per hour can be represented using the
following equations.

(In-line Configurations) y = 360x
(Standalone Configurations) y = 300x

a. Complete the two-way table provided using the provided linear equations. You must
show all your work and all computations.

X 0 1 2 3 4 5
(# of hours)

y
(In-line)

y
(Standalone)




b. Graph the table on the coordinate plane in Quadrant I. Be sure to label the x and y axis and provide a
title for the graph.
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c. Write a linear equation for the Standalone Configuration scanner if it
already had scanned 180 bags before the first hour.

d. Complete the two-table with your new equations for the Standalone
configuration.

X 0 1 2 3 4 5
(# of hours)

y

(In-iine)

y
(Standalone)

e. Atwhathour did both scanners scan the same amount of bags?

f. Graph the new points on the same coordinate plane in Quadrant I. At what
point does the new line intersect with the In-Line Configuration?




Analogic - State of the art in Security Technology (Day 2)

The

Logan Airport is a bigger Airport and needs to use faster and more proficient

eXaminer 3DX | Explosives Detection System. They use two types of scanners, the eXaminer 3DX

and
eXaminer
3DX-ES_

and an upgraded version, the eXaminer 3DX-ES.

The eXaminer 3DX:
* This scanner scans up to 550 bags per hour in in-line configurations and up to
330 bags per hour in standalone configurations.

a. Write two linear equations to represent the total number of bags scanned after x
amount of hours using in-line configurations and standalone configurations.

In-line Configurations:

Standalone Configurations:

b. Using the two equations, complete the two-way input/output table provided.
Make sure to show all your work and computations.

X 0 1 2 3 4 5
(# of hours)

y
(In-line)

y
(Standalone)




The eXaminer 3DX-ES:
* This scanner scans up to 730 bags per hour in in-line configurations and up to
H#p bags per hour in standalone configurations.

c. Write two linear equations to represent the total number of bags scanned after x
amount of hours using in-line configurations and standalone configurations.

In-line Configurations:

Standalone Configurations:

d. rUsing the two equations, complete the two-way input/output table provided.
Make sure to show all your work and computations.

X 0 1 2 3 4 5
(# of hours)

y
(In-line)

y
(Standalone)




c. Overnight, Logan Airport only has the eXminer 3DX-ES running on a
standalone configuration due to the low number of outgoing flights. After one
hour of scanning bags the number of outgoing flights increase and the eXaminer
3DX is turned on using an In-line configuration.

What is the new equation for the first scanner after running for one hour?

d. How many hours will it take from the time the second scanner (eXaminer 3DX)
was turned on to scan the same amount of bags as the first scanner (eXaminer
3DX-ES)? Solve the system algebraically.

The eXaminer
XLB

Los Angeles International Airport (LAX) is one of the most used airports in the country.
To expedite luggage scans they use the fastest and most accurate Explosive Detection
System avalible, the eXaminer XLB

This next-generation EDS designed for ultra-high-speed applications in large, heavy-
traffic airports.

* The eXminer XLB scans up to 1,200 bags per hour in continuous-flow mode.

The table below represents the number of bags scanner per hour.

X 0 1 2 3 4 5
(# of hours)
y 0 1200 2400 3600 | 4800 6000
(In-line)

a. By using the table, identify the slope and y- intercept and write the

yZz-y1
oY) to find the slope.

appropriate equation representing this data. Use

Slope: y-intercept: Equation:




