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OVERVIEW & INTRODUCTION

*This lesson is designed to introduce you to the Binary
(base 2) number system. Binary is used in all modern
computer systems and logical operations

*You learn how to convert numbers from the Decimal
LERCROR O GEIRALENPAR

*You will also learn how to add and multiply in Binary.

e STEAM CLOWN™
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SEE APPENDIX A, FOR LICENSING & ATTRIBUTION INFORMATION
by-nc-sa-3.0
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https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/faq/#what-does-some-rights-reserved-mean

WHAT YOU WILL KNOW...

* Prior Knowledge
* You Iihould have an understanding of how the Base 10 number system
works
* How and why we carry when we count from 9 to 10 or 99 to 100
. Unlderstand the concept of the "One's", "Ten's" and "Hundred's" place
values

. What You Will Know & Be Able To Do

You will be able to count in Binary

 How to convert numbers from Binary (base 2) to Decimal (base 10) and
from Decimal to Binary

* You will know how to add in Binary

* How to multiply in Binary TEAM CLOWN™

. JSgueakyHinge
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HOW WILL YOU BE MEASURED

*You will be asked to participate in class discussion, and
| will evaluate your understanding based on your
answers

*You will answer questions in online quizzes and or
worksheets and points assigned based on right/wrong
answers

Page 5



NEW WORDS OR CONCEPTS...

*Binary

* Number System
*Place Value

*Digit

*Bits, Bytes, Words

Page 6
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I NEED A VOLUNTEER...

* Pick A Number Between “0” And “64”
 So Not “0” or “64”, But Some Whole Number In Between...

* Write It Down
 Show It Around... But Don’t Let Me See It
e Place it Face Down On Your Table

* Now, Tell Me “Yes” Or “No” If Your Number Is On The Next
6 Slides

* Ready...

cae,. STEAM CLOWN™

Page8 O Copyright2017 STEAM Clown™




IS YOUR NUMBER ON THIS CARD?




IS YOUR NUMBER ON THIS CARD?




IS YOUR NUMBER ON THIS CARD?




IS YOUR NUMBER ON THIS CARD?




IS YOUR NUMBER ON THIS CARD?




IS YOUR NUMBER ON THIS CARD?
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YOUR NUMBERIS.......
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A2

WHY DO WE COUNT T0 10?

*Because We Have 10 Fingers... ‘
* What If We Had 3 fingers? \k 3

*How About If We Only Had 17

Let’s Learn About The Binary (Base 2) Number System,

But First, Lets Review The Decimal (Base 10) Number System

EAM CLOWN™
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A4

BASE 10 NUMBER SYSTEM - PLACE VALUE

Which Number is bigger? é 2 2 i
10 1 10 1

39 or 93

3x10 + 9x1 Ox10 + 3x1

lace Value 30+ 9 90 + 3

VNN 5639

%% v v 2222
o 1000

G STEAM CLOWN™
L o) RS queakyaHinge
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BASE 10 NUMBER SYSTEM - PLACE VALUE

e How Do You move from one Place Value to the next?

Place Value
X10 Why?
nnn - e
Because it’s Base 10
DO v L Ve
o © v
2 g @ % o 1 11 0to9

© ‘{/(10 Digits)

« What Digits are allowed for each Place Value? _9

Only Allowed One Digit Per Place Value /‘)0

@& STEAM CLOWN™
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FIGURING OUT OTHER BASE NUMBER SYSTEMS

B 16 Place Value 16 Digits i F;E)D)C)B)A,9,8,7,6,5,4,3’2’1’0
° dasSe

O« %
\70%) 35, Qo
)
o)
* Base?2 -
Place Value
P.V.
X 2

256 128 64 32 16 8 4 2 1

@ a» STEAM CLOWN™

iSqueaky.Hinge;
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BASE 2 NUMBER SYSTEM - PLACE VALUE

e How Do You move from one Place Value to the next?
* |n Other Words, How Do You Count In Binary

Place Values

l\l\[\

. 128 64 32 16 8 4 2

You Use The Same Rules As Decimal (Base 10)... Just In Binary (Base 2)

& STEAM CLOWN™
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COUNTING IN BINARY )

e Remember Binary Numbers are made of Os and 1s

e Herels An Example Of A Binary Number: 101011

* Binary Number can only be made from the Digits 0-1

* Thereis no 2,3,4,5,6,7,8 or 9 in Binary
/\

* Lets Start Counting... U A

/
o 1 11

e Startwith O
e Then countto 1

AN,
P g oo

00000000

'I'!AM CLOWN™
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A7

/Computer Humor

Binary is as easy as 01, 10, 11

A
AR
AYAYAYAY Paa e

v

RS ALNE R
.128 64 32 16 8 4 2 1 _Ull T000

e—— —— A——

Convert the Following Binary Numbers: \ Place Values
0011 = 1x2 + 1x1=3 Place Values

1011 = IX8 + O0x4 + 1x2 + 1x1 =11
10101 = I1x16 + Ox8 + 1x4 + Ox2 + 1x1 =21
110011 = 1x32 + 1x16 + 0x8 + 0x4 + 1x2 + 1x1 = 51 g smeamciom
g PI!OD“C:I"ISN!
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BITS AND BYTES?

* How does a computer count?
* [t Uses The Binary (Base 2) number system?

You See the Number 3, The Computer Sees 0011

* Bits, Bytes, Words

BIT
41, = 0010 1001 ¢
2545 = 11111110 0000 0000,0010 12331881

2550 = 11111111 | -
25610 = ()()()1I 0000 0000 WORD = 2 BYTES = 32 Bits

' Some Computer Architectures
A WORD =4 BYTES = 64 Bits

1 BYTE

Page 23
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ALL SIX CARD!

O 00 N o Ul b W N B

N
= O

21 22

=
N

3'? jﬂ

S S
A W

5253 54

S =
a U




37 38 39 44 45 46 47
34 55 60 61 62 63
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ALL SIX CARDS

e _ _ _ _ _ _ _ Va _
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ALL SIX CARDS

8 9 10 11 12 13 14 15 1 3 5 7

STEAM CLOWN™
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ALL SIX CARDS

r \ -
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ALL SIX CARDS

e _ _ _ _ _ _ _ _ Va _
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READY FOR A QUIZ?

* Web based Google Quiz

* Decimal 2 Binary Quiz #1
 Decimal 2 Binary Quiz #2
* Binary 2 Decimal Quiz #3
* Binary 2 Decimal Quiz #4

 Worksheet Hand Out

ése, STEAMCLOWN™
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ADDING BINARY NUMBERS

Rulel1>0+0=0 Just i
ust like
Rule22>0+1=1 }decimal
110 Rule3=>1+0=1

addition
— I |
+ 101 Rule4 2 1+1=10 < Surprise!

1011 \Since0+1:1

SInC61+1=10, S|nce1+0=1

‘S, STEAM CLOWN™

Paget hipsy/www.quickandairtytips.com/education/math/how-to-aca-binary-numbers:page=1  © Copyright 2017 STEAM Clown™


https://www.quickanddirtytips.com/education/math/how-to-add-binary-numbers?page=1

MULTIPLYING BINARY NUMBERS

Rulel=>0*0=0

Rule2=~>0*1=0 Just like

decimal

Rule32>1*0=0 multiplication
Rule4d2>1*1=1

&2 STEAM CLOWN™
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ADDING AND MULTIPYING IN BINARY

* Adding Binary Numbers

* Multiplying Binary Numbers

@& STEAM CLOWN™
;;E‘\ = 7W\\ = - - [
(‘o) il JASqueaky.tlinge

Page33 o ©Copyright2017 STEAM Clown™


https://www.youtube.com/watch?time_continue=54&v=RgklPQ8rbkg
https://www.youtube.com/watch?v=xHWKYFhhtJQ
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RESOURCES & MATERIALS

Lecture Slides (PDF)

*Student Worksheets (PDF) or Link to Google Quiz
*Student “Let’s Play A Game”

e STEAM CLOWN™
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http://www.steamclown.org/mechatronics/units/logic/binary/binaryNumbersWorkSheet.pdf
http://www.steamclown.org/mechatronics/units/logic/binary/binaryNumbersGameCards.pdf
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APPENDIX
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This interpretation is primarily

the |

ntellectual Property of

Jim Burnham, Top STEAM
Clown, at STEAMClown.org

This presentation and content

is distributed under the

Crea

tive Commons License

CC-by-nc-sa-3.0
My best attempt to properly

attri

oute, or reference any

other sources or work | have

usec

are listed in Appendix B

Under the following terms:

Attribution — You must give appropriate credit, provide a
link to the license, and indicate if changes were made. You
may do so in any reasonable manner, but not in any way that
suggests the licensor endorses you or your use.

NonCommercial — You may not use the material for

ShareAlike — If you remix, transform, or build upon the
material, you must distribute your contributions under the
same license as the original.

No additional restrictions — You may not apply legal terms
or technological measures that legally restrict others from
doing anything the license permits.
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APPENDIX B: ATTRIBUTION FOR SOURCES USED

* Decimal/Binary Conversion Quiz -
* Online Magic -

* Binary Trick -

* Work sheet -

* Magic Binary Cards -

* Base 5 Number System — Basics -
e Binary Number System -

* Bits, bytes and words -

STEAM CLOWN™
SIS queaky,Hinge
PRODUCTIONS
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http://acc6.its.brooklyn.cuny.edu/~gurwitz/core5/binquiz.html
http://avimagic.com/tricks/number_cards.php
http://www.mathmaniacs.org/lessons/01-binary/Magic_Trick/
http://www.cse4k12.org/binary/magic_trick.html
http://www.northeastern.edu/seigen/11Magic/Binary/Magic_binary_cards.pdf
https://www.youtube.com/watch?v=qGi29E9q_f0
https://www.mathsisfun.com/binary-number-system.html
http://www.plainenglish.info/Computer+Science/Computer+Architecture/Bits,+bytes+and+words

