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reference material : Mathematical Studies SL Third Edition (IB)

Learning Objective

* First, students will get familiar with mathematical words and contents written in
English.
In addition, students will be able to read and understand and solve English math

problems by themselves.

Evaluation methods

(D Evaluation of Students’ Attitude, participation

Interest, Willingness, and Attitude

@ Mathematical skill Speak mathematical contents in English

® Knowledge, understanding Understand the meaning and nuance of mathematical

notation and vocabulary

Evaluation methods @ ® ®
Attendance ©
Worksheet and pair © ©
work
Test & homework O © ©
English writing and O ©
presentation
Learning contents & syllabus
Concrete learning reaching Learning contents
objective
Students will learn the foundational Before Midterm;

English math vocabularies and be able to | Chapterl: Number Properties
1st | read, understand, and solve basic math Chapter2: Measurement
problems in English. Before Final;

Chapter2: Measurement

Chapter4: Equations and Formulae




Students will apply what they learned in | Before Midterm;

2nd | 1%* semester, and be able to read, Chapter6: Descriptive Statistics
understand, and solve high school level Chapter7: Sets and Venn Diagrams
math problems(statistics, sets, and Before Final;

probability) and express their solutions | Chapter9: Probability

in English. Second semester exam

3rd | Students will be able to give a Presentation in English.

presentation on a math problem or proof

in English.
(#HD
Modular Times Table
Goal:

e Practice modular arithmetic
e Draw a pattern by hand using modular multiplication
Materials:

e Paper, pencil, ruler, compass, protractor

Background:
In the circle below, each number is connected to another number by a straight line. The table below

shows what each number is connected to.

x|y
0o o

12 1 4
2 |4

3 |6

4 |8

6 |2

7 |4

8 |6 9 6
9 |8

8 7

Question 1: can you write an equation that relates the numbers x and y?

(If you don’t understand, just move on to the next part!)



Understanding I:
e  Watch video: https://youtu.be/qhbuKbx]Jsk8 from 0:00 — 9:56

o This video explains how the numbers are connected and gives you a general overview of
this project.
e After watching the video, check your answer to Question 1 and compare it with your friends. If
you do not understand Question 1, talk to your friends or ask one of the teachers. (The answer is

on the next page.)

Understanding II:

The process we are doing in the project is called modular operation ({5 [F]7H#H%L):

a mod n=»b
This means that we divide a by n, and we take the remainder b, where 0 < b < n.

More precisely: a =kn+b, 0 <b <n, and k is an integer.

Using modular operation, we can get the answer to Question 1: y = (2x) mod 10.
Quick Practice:
The circle below has 10 points on it, each representing an integer i, where 0 < i < 10. Using this circle,

draw in the lines that connect the number using the 3 times table.

X y
= (3x) mod 10
0 0
1 3
2
3
4
5
6
7
8
9

Now that you understand the math behind these patterns, it’s your turn to create one. You can play
around and find some patterns you like using the websites below.

e https://www.desmos.com/calculator/twgdtvOegq

e https://lengler.dev/TimesTableWebGL/

e (same links on Classi)



Task:
e Decide on a multiplier k and a modulus n (pick n > 60 and k > 1)
o The modulus n determines how many numbers you have on the circle.
o The multiplier k is the number you will multiply each integer by.
e Draw the pattern using the k and n you chose above.
e Make the pattern as big as you can!
e  You should draw everything in pencil first, and after you're done, go back and trace the lines

with a pen.

Things to think about:
e Which number do you think will connect to itself?

e  Which number do you think will have the least/greatest number of lines connected to it?

SUBMISSION:
I! Submit your completed pattern for grade !!
Make sure to include
1. your class, number, name
2. the values of £and n
Class: No
Name:
k=__ 1
n=
0 5
g
(&HH
M.C. Escher
Background:

Who is M.C. Escher? Watch video: https://youtu.be/Kcc56fRtrKU

The picture below is an artwork by M.C. Escher, and it is an example of tessellation art. It is the same

image repeated over and over again, and it fills the entire page without images overlapping. Can you



guess how this tessellation was created?

M.C. Escher, Pegasus (No. 105), 1959
This video explains how to make this tessellation: https://youtu.be/NYGIhZ _HWfg

This tessellation is created using “translation”, where one edge is “translated” (moved) to the opposite
edge. There are other ways to create tessellation art.

e https://youtu.be/7GiKeeWSfds

e https://youtu.be/k6shIU6y91k?t=238
Task:

e Create a full page of tessellation art

o You may create the tessellation using any method you like (translation, reflections,
rotations, etc.)
e You may NOT draw just a simple shape.

e The finished shape should look like some object (horse, flower, face, etc.)

MiE Final Exam Draft

Vocabulary (2 pts x 14 = 28 pts)

English & Japanese Japanese - English

sum HIEL

positive number BN

divided by & LH

multiplication fE%L

product B

algebra I

remainder B3 %

1. Write two different way of reading the fraction 2. (2pts)

A)

)



2. Eric wants to order 16 bento boxes from Karino-san. One bento box is 390 yen. Eric has 5500 yen.

Does Eric have enough money? (2 pts)

3. Use the fact below to determine whether statements a~d are true or false.

If false, give a counterexample (Zfi]). (3 pts x4 = 12 pts):
A number y is called the reciprocal of x if the product of x and y is 1.
4) (T / F) All numbers have a reciprocal.
) (T/F) a times b is the same as a divided by the reciprocal of b.

) (T / F) 1is the only integer that is its own reciprocal.

=) (T /F)If a and b are two non-zero integers, and a is greater than b, then the reciprocal of

a 1s less than the reciprocal of b.
4. Write down two different ways of reading (4)%: (2 pts)
1)
0)
5. True or False. If false, give a counterexample: (3 pts x 5 = 15 pts)
A4) (T /F)If a is aprime number, then a+ 1 is not a prime number.
o) (T /F) If a is divisible by b, then a is a factor of b.
) (T / F) Any negative integer raised to an odd power is negative.
=) (T / F) The cube of any positive integer is greater than the integer itself.

+)(T/F) A positive number minus a negative number is positive.

6. Solve for x and explain each step. (2 pts x 4 = 8 pts)

|

5(x—1)=2x+3 7.

5x—-5=2x+3

3x—-5=3

J
3x =8 4:l
l

R
I
w|



7. This year, JoJo’s mom is five times as old as JoJo. In 8 years, JoJo’s mom will be three times as old as

JoJo. How old is JoJo now? (3 pts)

8. Consider the following dataset which consists of 24 values:

5,6,6,7,8,8,8,9,9,10, 10, 10, 11, 11, 12, 12, 13, 13, 13, 15, 18, 20, 21, 22

4) Identify the--- (4 pts x 2 = 4 pts)

1. lower quartile:
ii. upper quartile:
1ii. median:

1v. IOR:

b. Are there any outliers? Show your calculations! (4 pts)

) Which box-and-whisker plot best represents the data? (3 pts)

10 15 20

il

10 15 20

1il.

10 15 20

| | ° X X X

10 15 20

1v.

RIARART




9. Choose the option that best describes the situation: (3 pts)
You randomly pick out three cards from a deck of cards without replacement. These events are---
4) independent events
1) dependent events
»\) complementary events
10. A bag contains 5 white balls and 8 green balls. I pick out three balls at the same time. What’s the
probability that at least one of the balls is white? (5 pts)

11. I roll two dice, die A and die B, at the same time. Find the probability that:
3 ptsx3=9 pts)
4) Die B is 1 given that die A is 1

1) both dice are greater than 4 given that die A is greater than 4

2~) the sum of both dice is greater than 6 given that die A is odd



