Linear Equation and Mathematical Modeling

Class: Group No.: Name:
I. Review:
(i) Define the following mathematical terms in your own words and put Chinese translation in the box.
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(if) Find the equation of the line by the given conditions.
(a) a line has gradient 5 and passes through the point (2,7) (b) a line has x-intercept 5 and y-intercept -2

(i) Find the equation of the line that passes through the points (2.3) and (-4.-1).
Draw a line on the given Cartesian coordinates (243 1H).

The linear equation:
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II. Predict hamburger sales in school event:

Look at the information below. You can see data related to burger sales in the school event in the last 5 years. The sales
volume can be affected by various factors, such as the weather, numbers of the visitors and so on. Based on the following
information, please predict how many hamburgers your group could sell during each time slot in the upcoming school event.

You may take other factors into consideration if necessary. Fill in the blanks with your group’s prediction. Remember, you
must explain why. Do not make a wild guess!

(1) Burger Sales Record (Il) Numbers of visitors

Burger Sales Volume Record in Past 5 Years Numbers of Visitors in School's Event in Past 5 Years
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(IV) Weather and Temperature
(lll) Stands that sold burgers

Number of 1 2 1 1 2 Weather Sunny Rainy Cloudy Sunny Sunny
& | & & @

Temperature | 23~28 18~23 20~25 25~30 22~25




Time Slot 1st hour 2nd hour 3rd hour 4th hour 5th hour

Hamburger sales 15 25

lll. Assume Time Slot is “x” and Hamburger sales is “y” and please complete the following table.

After the former discussion, you may find that there is more than one possibility to your prediction. You can use the given
historical data and do some brainstorming with your teammates. Write down your own strategies. Plot the Equation you
estimate. Predict the sales numbers with reasonable explanation. You need to come up with at least 5 different strategies on
how you predict the sales numbers. Each group will need to present your strategies and explain the reasons in front of the
class.

Strategy Modeling: x,y Prsglne:;ed Note (English)
(Mathematical Tools) Equation Explain why you choose the tool(s)?
numbers
1
2
3
4
5

BUEE  BIL BRI RIS = 22 R e



Linear Equations and Mathematical Modeling Z{2455]
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Good morning/afternoon class.

T2 (ERHHERIE T )
Today, we’ll continue our lesson on “Linear Equations and

Mathematical Modeling”.
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First, we’ll review some mathematical terms that we’ll frequently use
today.
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T4 Second, we have a few exercises for you. Hope all of you still
remember what we’ve done in the last class.
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T5 Finally, we’ll move to the key point of today’s class: the mathematical
modeling. (#2274 I'll give you a real-world problem. You can

discuss with your teammates and make a prediction.
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Let’s start with Section I. Review.

In Section |, | am going to give you some mathematical terms in
English and their “symbols”. Please try-te fill in the blanks on your
own. I'll give you 5 minutes.
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A linear equation in Chinese is ....

T3 Okay. Let’s move on to Section | (ii) and (iii).

In Section | (ii) and (iii) you need to find out the eqution of a line with




the given conditions and draw the line on the “Cartesian plane”.(i§ &
B A A =H FAALHE) You'll have another 5 to 10 minutes.
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Time’s up. Let’s discuss the answer together.
(i) (a) is the point-slope form(&i&l=) so the answer is y-7=5(x-2)

3. BRI fE B (Mathematical modeling and application)
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After you learn about Linear equations, we can apply this concept to
real-world problems. To do this, you have to know what
“Mathematical Modeling “(B{Z2 7EFE) is.

T2 Now, let’s take a look at the clip first.

T3 Attention! | want all of you to pay attention to 3 steps of modeling in
the clip. And | want you to tell me what they are.

T4 Let’s watch the video: https://www.youtube.com/watch?v=xHtsuOB-
TPw
(What is Math Modeling? Video Series Part 1: What is Math
Modeling?)
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Now, who can tell me the 3 steps of modeling mentioned in the clip?
(Define the problem — Make assumptions — Define variables)

T6 In other words, when you see a problem, you think about how the
problem can be solved, and you find possible ways to solve it.

4. EEHEFHEE{E(Predict hamburger sales in school event)
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Could | have someone read the instructions on Section Il and Section
[1?

T2

Who can tell us what Section Il wants us to do?

T3

Good. You are given some historical data from Section Il. Please
discuss in your group. Come up with one prediction about the
hamburger sales per hour. You may take other factors into
consideration if necessary.
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You have 5 minutes for this part. Now, go!
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Have you finished? Group X, what did you find?
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Alright! Let’s move on to Section Ill and read the instructions
together.
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Very good! Now, work with your group members and come up with
some reasonable models. Use mathematical tools you know and
don’t forget to tell us why you choose your models.
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Your group has to finish this part before you go. Be prepared to
present your group’s modeling in the next class.

RAE BT R — BT HVEEE B > R BRI - FMIZEE & e
178855 » IRRSGERERIRITE ST - H 78IRS E -
A AFICHER THYIFRT | Let's go!

BUEE | EILZERIE AR EEHR TS HEE




