
Binary
Grade 11 Computer Science



Binary
• The number system used by computers.
• Everything on a computer is translated to 

binary, is stored in binary, and is 
transmitted over the internet in binary.

• It is used instead of regular Base-10 
numbers because it is easy to store on 
hardware. Numbers can be reduced to a 
series of on/off commands.



16 8 4 2 1

0 0 0 0 0

Cards Set Up:





16 8 4 2 1

0 0 0 0 0

1. Which cards are needed to make 5:



16 8 4 2 1

0 0 1 0 1

1. Which cards are needed to make 5:

4 + 1 = 5



Can you make 5 any other way?

16 8 4 2 1

0 0 1 0 15



Can you make 5 any other way?

16 8 4 2 1

0 0 1 0 15

No. As with decimal 
numbers, there is only 
one way to make each 

number.



16 8 4 2 1

0 0 0 0 0

2. Which cards are needed to make 13:



16 8 4 2 1

0 1 1 0 1

2. Which cards are needed to make 13:

8 + 4 + 1 = 13



16 8 4 2 1

0 0 0 0 0

3. Which cards are needed to make 22:



16 8 4 2 1

1 0 1 1 0

3. Which cards are needed to make 22:

16 + 4 + 2 = 22



16 8 4 2 1

0 0 0 0 0

4. What is the biggest number that you can 
make with these cards?



16 8 4 2 1

1 1 1 1 1

4. What is the biggest number that you can 
make with these cards?

16 + 8+ 4 + 2 + 1 = 31



16 8 4 2 1

0 0 0 0 0

5. What is the smallest number that you can 
make with these cards?



16 8 4 2 1

0 0 0 0 0

5. What is the smallest number that you can 
make with these cards?

That’s it. It is zero.



16 8 4 2 1

6. Where do the columns come from?



16 8 4 2 1

6. Where do the columns come from?

x2x2x2x2



16 8 4 2 1

6. Where do the columns come from?

x2x2x2x2

2021222324

Powers of 2





0

7. Count from 1 to 10.

0 0 0 0

16 8 4 2 1

1

0 0 0 0 02

0 0 0 0 03

0 0 0 0 04

0 0 0 0 05

0 0 0 0 0

16 8 4 2 1

6

0 0 0 0 07

0 0 0 0 08

0 0 0 0 09

0 0 0 0 010



0

7. Count from 1 to 10.

0 0 0 1

16 8 4 2 1

1

0 0 0 1 02

0 0 0 1 13

0 0 1 0 04

0 0 1 0 15

0 0 1 1 0

16 8 4 2 1

6

0 0 1 1 17

0 1 0 0 08

0 1 0 0 19

0 1 0 1 010



0

Writing in “pure” binary.

1 1 1 0

16 8 4 2 1

14 01110

And drop the LEADING zeros....

1110



How to Write in Binary
• Columns are powers of 2: 

32, 16, 8, 4, 2, 1
• Start columns on the RIGHT using 1. Use as 

many as you need.
• If you need the column, write a 1, otherwise, 

write a 0.
• With NUMBERS, you don’t need leading zeros, 

but you do need trailing zeros. 00100 can be 
written as 100 if it is storing a number (not true 
for letters)



Please note that 
I changed the 

numbers! 
Don’t copy!



Please note that 
I changed the 

numbers! 
Don’t copy!



Please note that 
I changed the 

numbers! 
Don’t copy!



Please note that 
I changed the 

numbers! 
Don’t copy!



Please note that 
I changed the 

numbers! 
Don’t copy!



Please note that 
I changed the 

numbers! 
Don’t copy!

0 0 1 0 1



Please note that 
I changed the 

numbers! 
Don’t copy!

0 0 1 0 1 0 0 1 0 0



Please note that 
I changed the 

numbers! 
Don’t copy!

0 0 1 0 1 0 0 1 0 0 1 0 1 0 0



Please note that 
I changed the 

numbers! 
Don’t copy!

0 0 1 0 1 0 0 1 0 0 1 0 1 0 0 1 1 1 0 1



Please note that 
I changed the 

numbers! 
Don’t copy!



Please note that 
I changed the 

numbers! 
Don’t copy!

32 16   8    4    2     1 32 16   8    4    2     1



Please note that 
I changed the 

numbers! 
Don’t copy!

32 16   8    4    2     1 32 16   8    4    2     1

32 +  8  +  2 + 1 16 + 4 + 1



Please note that 
I changed the 

numbers! 
Don’t copy!

32 16   8    4    2     1 32 16   8    4    2     1

32 +  8  +  2 + 1 16 + 4 + 1

43 21



10
10



1          1         0         1         0       0         1



1   0    1    0    0    1     0   1    0   0  1   0   1   1   0    1   0    1 



16     8      4       2       1 

9

4     2      1 

5

Translate these symbols to Base-10 (decimal) numbers.



Please note that 
I changed the 

numbers! 
Don’t copy!



Please note that 
I changed the 

numbers! 
Don’t copy!

10110
12345

5



Please note that 
I changed the 

numbers! 
Don’t copy!

10110
12345

1111
1234

5
4



Please note that 
I changed the 

numbers! 
Don’t copy!

10110
12345

1111
1234

10101010101011

5
4
14



Please note that 
I changed the 

numbers! 
Don’t copy!

10110
12345

1111
1234

10101010101011

5
4
14

2 x 8



Please note that 
I changed the 

numbers! 
Don’t copy!

10110
12345

1111
1234

10101010101011

5
4
14

2 x 8 16



Please note that 
I changed the 

numbers! 
Don’t copy!

10110
12345

1111
1234

10101010101011

5
4
14

2 x 8 16
9 x 8 72



Please note that 
I changed the 

numbers! 
Don’t copy!

10110
12345

1111
1234

10101010101011

5
4
14

2 x 8 16
9 x 8 72
24 / 8 3



Copy

20212223

1234

1371531

5
24



Please note that 
I changed the 

numbers! 
Don’t copy!

20212223

1234

1371531

5
2425

6789

262728

63127255511



Please note that 
I changed the 

numbers! 
Don’t copy!

20212223

1234

1371531

5
2425

6789

262728

63127255511

7



Please note that 
I changed the 

numbers! 
Don’t copy!

20212223

1234

1371531

5
2425

6789

262728

63127255511

7 31



Please note that 
I changed the 

numbers! 
Don’t copy!

20212223

1234

1371531

5
2425

6789

262728

63127255511

7 31 127



Please note that 
I changed the 

numbers! 
Don’t copy!

20212223

1234

1371531

5
2425

6789

262728

63127255511

7 31 127

6



Please note that 
I changed the 

numbers! 
Don’t copy!

20212223

1234

1371531

5
2425

6789

262728

63127255511

7 31 127

6
6



Please note that 
I changed the 

numbers! 
Don’t copy!

20212223

1234

1371531

5
2425

6789

262728

63127255511

7 31 127

6
6
7
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