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 Unit 11

Assignments for Prob/Stat/Discrete

Chapter 4: Number Representation and Calculation

	Day
	Date
	Assignment (Due the next class meeting)

	
	
	11.1 Worksheet 

	
	
	11.2 Worksheet

	
	
	11.3 Worksheet

	
	
	 Unit 11 Practice Test

	
	
	Unit 11 Test



NOTE:  You should be prepared for daily quizzes.  

HW reminders:

· If you cannot solve a problem, get help before the assignment is due.

· Help is available before school, during lunch, or during IC.

· For extra practice, visit www.interactmath.com
· Don’t forget that you can get 24-hour math help from www.smarthinking.com! 

Prob/Stat/Discrete





Unit 11: Number Representation
11.1:  Our Hindu-Arabic System & Early Positional Systems

Objectives
1. Evaluate an exponential expression.
2. Write a Hindu-Arabic numeral in expanded form.
3. Express a number’s expanded form as a Hindu-Arabic numeral.
4. Understand and use the Babylonian numeration system.
5. Understand and use the Mayan numeration system.
A ______________ is an abstract idea that addresses the question, “How many?” 

A ______________ is a symbol used to represent a number.   Write down as many numerals as you can think of to represent the number “nine.”
A _____________ _____ ______________________consists of a set of basic numerals and rules for combining them to represent numbers. 

Our numerals are called ________________________________________.   Why are they called this?
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Exponential Notation – We need to be able to understand exponents in order to understand our numeration system. 
Example 1: Exponential Expression

Evaluate the following: 108
Our Hindu-Arabic Numeration System

An important characteristic is that we can write the numeral for any number, large or small, using only ten ______________:   0,1,2,3,4,5,6,7,8,9
Hindu-Arabic numerals can be written in ________________  ________, in which the value of the digit in each position is made clear.
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Hindu Arabic numeration system is called _____________________________, or _________________________, system. The positional values in the system are based in the powers of _______:     …,105,104,103,102,101,1
Example 2: Write 3407 in expanded form.
3407 = 
Example 3: Express the expanded form as a Hindu-Arabic numeral: (7 x 103) + (5 x 101) + (4 x 1).
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The Babylonian Numeration System
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The place values in the Babylonian system 

                  use powers of _________. The place values are: 
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What other positional system uses 60 as a power? ______________

The Babylonians left a space to distinguish the various place values in a numeral from one another: < or V
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The Babylonian Numeration System: 
Converting from a Babylonian Numeral to a Hindu-Arabic Numeral
What does V mean? _______

What does <  mean? _____
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Example 4: Write                                   


as a Hindu-Arabic numeral.
[image: image11.jpg]. 60%, 607, 0%, 1.

60° = 60 % 60 x 60 = 216,000 60%= 60 x 60 = 3600
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Example 5:  Write                                 
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as a Hindu-Arabic numeral.
Example 6:   Write 4223 as a Babylonian number.

*A major disadvantage of the Babylonian system is that there is no symbol for zero. This lead to large gaps and confusion. *
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The Mayan Numeration System
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The place values in the Mayan system are
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…144,000, 7200, 360, 20, 1
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Numerals in the Mayan system are expressed _______________. The place value at the bottom of the column is 1. 
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 Example 7
Write               as a Hindu-Arabic numeral. 
[image: image27.jpg]Mayan Hindu-Arabic Place

numeral numeral value
e = 14 X 7200 = 100800
= = 0 X 360 = 0
Ll = 7 X 20 = 140
e = 12 ® 1 = 12

100,952



[image: image28.png]x| 0|1]2]|3
olololo]o
11011213
2|0|2][10[12
3 | 0] 3 [12(2f]

Divisor

Flest diglt In the quotlent

3
3fomm Dividend




[image: image29.wmf]
[image: image30.wmf]
Example 8: Write the following as a Hindu-Arabic numeral. 
           ….
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11.2: Number Bases in Positional Systems

Objectives
1. Change numerals in bases other than ten to base ten.
2. Change base ten numerals to numerals in other bases.
Not every system uses base ten (10 digits). Computers use a base ____________, system (binary)
Changing Numerals in Bases Other Than Ten to Base Ten

The base of a positional numeration system refers to the number whose powers define the place values.
Example 1: The place values in a base five system are powers of five:




…,   54,     53, 
52,
51,
1
Steps for Changing to Base Ten

To change a numeral in a base other than ten to a base ten numeral,
1. Find the ____________________ for each digit in the numeral.
2. ________________ each digit in the numeral by its respective place value.
3. Find the ​​​​​​​​​​​​​_____________ of the products in step 2.
Changing to base ten

Example 2: Convert 4726eight to base ten. (Note: Read “Four, seven, two, six base eight)
1. Find the place value for each digit in the numeral:

2. Multiply each digit in the numeral by its respective place value and find the sum.

Example 3:  Convert 100101two to base ten. 
For computer programming there is a system called the hexadecimal system or base sixteen. (Why might base sixteen be a problem in comparison to our base ten system?)
Example 4: Convert EC7sixteen to base ten. 
Example 4a: Convert AD4sixteen to base ten. 
Changing Base Ten Numerals to Numerals in Other Bases:  We use _______________ to determine how many groups of each place value are contained in a base ten numeral.

Example 5:  Change 8ten into base five. 

Example 6: Change 6ten to base five. 

Example 7: Convert the base ten numeral 299 to a base eight numeral. 
Example 8:  Convert the base ten numeral 3444 to a base six numeral.
11.3: Computation in Positional Systems

Objectives
1. Add in bases other than ten.
2. Subtract in bases other than ten.
3. Multiply in bases other than ten.
4. Divide in bases other than ten.
Addition

Example 1: Addition in Base Four

Example 2: 

   32five

+ 44five
  ______

Subtraction

Example 3: Subtraction in Base Four
Subtract
Example 4: 
    41five

-  23 five
________
Multiplication

Example 5:  





Example 6:  45seven


        






      X 3seven


Division

Example 7:   Use the table, showing products in base four, to perform the following division:

Example 8:   Use the table, showing products in base four, to perform the following division:

Discrete Math


    Name_________________________________________

Unit 11 Objectives
Objective #1:  Can you evaluate an exponential expression?

1)
34





2) 43
3) 
83





4) 104

Objective #2:  Can you write a Hindu-Arabic numeral in expanded form? 
6) 
59



7) 
185



8)       6297
Objective #3:  Can you express a number’s expanded form as a Hindu-Arabic numeral?

9) 
(7 x 102) + (9x101) + (2x1)
        10) (3x101) + (9x1)

11)  (9x108) + (7 x 104) + (1x1)
Objective #4: Can you understand and use the Babylonian numeration system? 
For Exercises 12-15, use the table below to write the Babylonian numeral as a Hindu-Arabic numeral


	Babylonian Numerals
	V
	<

	Hindu-Arabic Numerals
	1
	10


12)
<<V    VV





13) VVV  <VV   VVV
14)
<<VVV





15)  <V    <V    <V    <V
Also, convert the following number to a Babylonian numeral:  3800

Objective #5:  Can you use and understand the Mayan numeration system? 
For Exercises 17-19, use the table below to write the Mayan numeral as a Hindu-Arabic numeral
17)
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Also, convert the following number to a Mayan numeral:  7966

Objective #6:  Can you change numerals in bases other than ten to base ten? 
1) 
11eight



2) 101101two



3) 231four
4)  32five


5) 3205six
Objective #7:  Can you change base ten numerals to numerals in other bases? 
For Exercises 8-10, convert base ten numeral in the given base.

8) Convert 89 to base seven

9) Convert 205 to base four
10)  Convert 532 to base nine
Objective #8:  Can you add in bases other than ten?
For Exercises 1-3, add in the indicated base.

1)
342five  + 343five


2)  110two + 11two

Objective #9:  Can you subtract in bases other than ten?
4) 1101two – 110two



5) 564eight – 236eight

Objective #10:  Can you multiply in bases other than ten?
7)
43five  x 4five





8)  32four x 13four

1. Objective #11:  Can you divide in bases other than ten?

3four         213four 

2four         110four
*First to have a symbol for zero!*





*Instead of using 202 as the third position, the Mayans used 18x20, probably so that this system would include their calendar of 360 days.*
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How do we get a 1 here if it is base 5?
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