
𝑔(𝑥) = 𝑥

ℎ(𝑥) = 𝑓(𝑥) + 𝑔(𝑥)
          = (2𝑥) + (𝑥)
ℎ(𝑥) = 3𝑥

𝑓(𝑥) = 2𝑥

ℎ(𝑥) = 3𝑥

x f(x) g(x) f(x)+g(x)

-1 -2 -1 -3

0 0 0 0

1 2 1 -3

𝐴𝑑𝑑
𝑦 − 𝑣𝑎𝑙𝑢𝑒𝑠

x f(x)

-1 -2

0 0

1 2

x g(x)

-1 -1

0 0

1 1

𝑓(𝑥) = 2𝑥 𝑔(𝑥) = 𝑥

𝑚(𝑥) = 𝑓(𝑥)𝑔(𝑥)
          = (2𝑥)(𝑥)
𝑚(𝑥) = 2𝑥ଶ

𝒎(𝒙) = 𝟐𝒙𝟐

x f(x) g(x) f(x)×g(x)

-1 -2 -1 2

0 0 0 0

1 2 1 2

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦 
𝑦 − 𝑣𝑎𝑙𝑢𝑒𝑠

𝐹𝑖𝑛𝑑 ℎ(𝑥) = 𝑓(𝑥) + 𝑔(𝑥). 𝐹𝑖𝑛𝑑 𝑚(𝑥) = 𝑓(𝑥)𝑔(𝑥)

Pick an x value
Add/Subtract/Multiply/Divide
𝑦 − 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝑓(𝑥) 𝑎𝑛𝑑 𝑔(𝑥)
𝐷𝑟𝑎𝑤 𝑡ℎ𝑒 𝑛𝑒𝑤 𝑝𝑜𝑖𝑛𝑡.

(1,2)

(0,0)

(1,3)

(−1, −3)

(𝟎, 𝟎)

(−𝟏, 𝟐) (𝟏, 𝟐)

(−1, −2)

(0,0)(−1, −1)

(1,1)

Given :

ℎ(𝑥) = 𝑓(𝑥) − 𝑔(𝑥)
          = (2𝑥) − (𝑥)
ℎ(𝑥) = 𝑥

ℎ(𝑥) = 𝑥

x f(x) g(x) f(x)-g(x)

-1 -2 -1 -1

0 0 0 0

1 2 1 1

𝑆𝑢𝑏𝑡𝑟𝑎𝑐𝑡 
𝑦 − 𝑣𝑎𝑙𝑢𝑒𝑠

𝑚(𝑥) =
𝑓(𝑥)

𝑔(𝑥)
⎯⎯⎯⎯

𝑚(𝑥) =
2𝑥

𝑥
⎯⎯⎯

𝑚(𝑥) = 2 , 𝑥 ≠ 0

x f(x) g(x) f(x)÷g(x)

-1 -2 -1 1

0 0 0 und

1 2 1 Und

2 4 1 4

𝐷𝑖𝑣𝑖𝑑𝑒
𝑦 − 𝑣𝑎𝑙𝑢𝑒𝑠

𝐹𝑖𝑛𝑑 ℎ(𝑥) = 𝑓(𝑥) − 𝑔(𝑥). 𝐹𝑖𝑛𝑑 𝑚(𝑥) =
𝑓(𝑥)

𝑔(𝑥)
⎯⎯⎯⎯

Substitute with brackets.
Distribute a negative

(0,0)
(1,1)

(−1, −1)

(−1,2)

(0,2)

(2,1)
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𝐹𝑖𝑛𝑑 𝑔൫𝑓(𝑥)൯:

        𝑔(𝑥) = 2𝑥

 𝑔൫𝑓(𝑥)൯ = 2𝑓(𝑥)

𝑔(𝑥 + 1) = 2(𝑥 + 1)

 𝑔൫𝑓(𝑥)൯ = 2𝑥 + 2

𝑃𝑢𝑡 𝑓(𝑥) 𝑖𝑛𝑡𝑜 𝑔′𝑠 𝑥.

𝑓(𝑥) = 𝑥 + 1𝑔(𝑥) = 2𝑥

x g(x)

-1 -2

0 0

1 2

x f(x)

-1 0

0 1

1 2
(−1, −2)

(−1,0)

x f(x)

-1 0

0 1

1 2

(−2, −1)

(2,3)

𝑔൫𝑓(𝑥)൯ = 2𝑥 + 2

 𝑔൫𝑓(𝑥)൯ = 2(𝑥 + 1)
𝑔(−1) = 0

𝑔(0) = 2

𝑔(1) = 4

(−1,0)

f(x) g(f(x))

0 0

1 2

2 4

x g(f(x))

-1 0

0 2

1 4

(0,2)

(1,4)

𝐹𝑖𝑛𝑑 𝑔൫𝑓(1)൯.

𝑓(𝑥) = 𝑥 + 1
𝑓(1) = (1) + 1
𝑓(1) = 2

𝑔(𝑥) = 2𝑥
𝑔(2) = 2(2)
𝑔(2) = 4

𝑔൫𝑓(1)൯ = 4

𝑔(𝑓(𝑥)) = 2(𝑥 + 1)
𝑔(𝑓(1)) = 2(1 + 1)
𝑔(𝑓(1)) = 4

(1,4)

𝑂𝑅 𝐹𝑖𝑛𝑑 𝑔൫𝑓(𝑥)൯

𝑃𝑢𝑡 2 𝑖𝑛 𝑓𝑜𝑟 𝑥

(1,2)
(0,1)

(0,0)

Given :

𝑓(𝑥) = 𝑥 + 2

𝑓(𝑥) = 𝑥 + 2
𝑓(3) = 3 + 2
𝑓(3) = 5

𝑓(𝑥) = 𝑥 + 2
      6 = 𝑥 + 2
   −2         − 2
      4 = 𝑥
      𝑥 = 4

𝑓(𝑥) = 6𝑓(3) = ?

(3,5)

(𝑥, 6)
(3, 𝑦) 𝑓(𝑥 + 5) = ?

        𝑓(𝑥) = 𝑥 + 2
𝑓(𝑥 + 5) = (𝑥 + 5) + 2
𝑓(𝑥 + 5) = 𝑥 + 7

𝑓(3𝑥) = ?

  𝑓(𝑥) = 𝑥 + 2
𝑓(3𝑥) = (3𝑥) + 2
𝑓(3𝑥) = 3𝑥 + 2

Put whatever is inside 
the brackets in for x.

𝑓(𝑥) 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 𝑚𝑒𝑎𝑛 𝑓 × 𝑥. 𝑓(𝑥) 𝑖𝑠 𝑜𝑛𝑒 𝑡ℎ𝑖𝑛𝑔.
𝑊𝑒 𝑑𝑜𝑛𝑡 𝑑𝑖𝑣𝑖𝑑𝑒 𝑏𝑦 𝑎𝑛𝑦 𝑝𝑎𝑟𝑡 𝑜𝑓 𝑓(𝑥) 𝑜𝑟 𝑓(#)
Cant Distribute/Factor in/out of a function 𝑓(𝑥)

𝑦 = 𝑓(𝑥)

𝑓൫𝑔(𝑥)൯ = (𝑥 − 1)ଶ

𝑓(𝑥) = 𝑥ଶ

𝑓(𝑔(𝑥)) = 𝑥ଶ − 6𝑥 + 9

𝑓൫𝑔(𝑥)൯ = (𝑥 − 3)(𝑥 − 3)

𝑓൫𝑔(𝑥)൯ = (𝑥 − 3)ଶ

        𝑓(𝑥) = 𝑥ଶ

 𝑓൫𝑔(𝑥)൯ = ൫𝑔(𝑥)൯
ଶ

𝑓(𝑥 − 1) = (𝑥 − 1)ଶ

𝑔(𝑥) = 𝑥 − 3

𝑓(𝑥) = (𝑥 − 1)ଶ

𝑔(𝑥) = (𝑥 − 1)

𝑓(𝑥) = 𝑥ଶ + 4𝑔(𝑥) = 𝑥 − 3

𝐹𝑖𝑛𝑑 𝑓(𝑥) 𝑎𝑛𝑑 𝑔(𝑥) 𝑖𝑓:

𝑓(𝑥) = 𝑥ଶ

𝑓(𝑥) = 𝑜𝑢𝑡𝑠𝑖𝑑𝑒𝑔(𝑥) = 𝑖𝑛𝑠𝑖𝑑𝑒

𝑜𝑢𝑡𝑠𝑖𝑑𝑒(𝑖𝑛𝑠𝑖𝑑𝑒) 𝑔(𝑥) = 𝑥 cheeky

𝑓൫𝑔(𝑥)൯ = 𝑥ଶ − 6𝑥 + 13

𝑓൫𝑔(𝑥)൯ = (𝑥 − 3)ଶ + 4

𝑂𝑟

𝑓(𝑥) = 𝑥ଶ

𝑔(𝑥) = 𝑥 + 4

ℎ(𝑥) =
2

𝑥
⎯⎯− 3

𝑓(𝑇𝐻𝐴𝑇) = (𝑇𝐻𝐴𝑇) + 2

ℎ(𝑓(𝑔(𝑥))) =
2

(𝑥 + 4)ଶ⎯⎯⎯⎯⎯⎯⎯ − 3

𝑓(𝑥) =
2

𝑥ଶ⎯⎯

ℎ(𝑥) = 𝑥 − 3

OR
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Example: A person has 3 
shirts and 2 pairs of pants. 
How many different outfits 
can they wear?

3 × 2 = 6

Example: How many 5 digit numbers are there?

___ ___ ___ ___ ___
10 𝑑𝑖𝑔𝑖𝑡𝑠 𝑡𝑜 𝑐ℎ𝑜𝑜𝑠𝑒 𝑓𝑟𝑜𝑚:  0, 1, 2, 3, 4, 5, 6, 7, 8, 9

1-9 0-9 0-9 0-9 0-9

A number can't start with a 0. i.e. 02345 = 2345, which is not a 5 digit #.

9 10 10 10 10

7!

4!
⎯⎯=

7(6)(5)(4)(3)(2)(1)

4(3)(2)(1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

7(6)(5)

1
⎯⎯⎯⎯⎯⎯⎯= 7(6)(5) = 210

𝑛!

(𝑛 − 2)!
⎯⎯⎯⎯⎯⎯⎯ =

𝑛(𝑛 − 1)(𝑛 − 2)!

(𝑛 − 2)!
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 𝑛(𝑛 − 1) = 𝑛ଶ − 𝑛

10! − 9!

8!
⎯⎯⎯⎯⎯⎯⎯=

10!

8!
⎯⎯⎯−

9!

8!
⎯⎯= 81

Separate 
Fractions

𝑛! + (𝑛 + 1)! 
𝑛! + (𝑛 + 1)𝑛!
𝑛! (1 + (𝑛 + 1))
𝑛! (𝑛 + 2)

GCF

FCP :

Factorials!

If you flip a coin three times what is the total number of outcomes? Draw a tree diagram to confirm.

H,T

2 22
H,TH,T

H

H

H

H

H

H
T

T

T

T

HHH

T
HTH
HHT

HTT

T

THH
THT
TTH

TTT

(𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠 𝑝𝑒𝑟 𝑡𝑟𝑖𝑎𝑙)# ௢௙ ௧௥௜௔௟௦

2ଷ = 8

ଷ

Arranging Two of the Letters of ABC

Particular Order matters

Order doesn't matter

Permutation         

(A or B or C) (B or C)
3 2      

  ଷ𝑃ଶ =
3!

(3 − 2)!
⎯⎯⎯⎯⎯⎯⎯=

3!

1!
⎯⎯=

3!

1
⎯⎯= 3! = 3 × 2 × 1 = 6

  ଷ𝐶ଶ =
3!

2! (3 − 2)!
⎯⎯⎯⎯⎯⎯⎯⎯⎯=

3!

2! × 1!
⎯⎯⎯⎯⎯⎯=

3!

2!
⎯⎯=

3 × 2 × 1

2 × 1
⎯⎯⎯⎯⎯⎯⎯⎯ =

6

2
⎯⎯= 3

AB=BA   AC=CA   BC=CB

 ௡𝑃௥ =
𝑛!

(𝑛 − 𝑟)!
⎯⎯⎯⎯⎯⎯⎯

 ௡𝐶௥ =
𝑛!

𝑟! (𝑛 − 𝑟)!
⎯⎯⎯⎯⎯⎯⎯⎯⎯

No restrictions (repeats allowed) 

(A,  B or C) (A, B or C)
3 3      AA

BB
CC

AB
BA

AC
CA

CB
BC

No repeats

Combination

AB
BA

AC
CA

CB
BC

H
T

 ଷ𝐶ଵ +  ଷ 𝐶ଶ × 2!
  3    +      3 × 2! = 3 + 6 = 9

= 3 + 6
= 9

𝐶𝑎𝑠𝑒 1: 2 𝑠𝑎𝑚𝑒 𝐶𝑎𝑠𝑒 2:  2 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡
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Options

# of

Cases: Multiply within cases, add separate cases.

 ௡𝑃௥ =
𝑛!

(𝑛 − 𝑟)!
⎯⎯⎯⎯⎯⎯⎯  ௡𝐶௥ =

𝑛!

𝑟! (𝑛 − 𝑟)!
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑃𝑎𝑡ℎ𝑠 𝑖𝑛 𝑆𝑞𝑢𝑎𝑟𝑒𝑠: 
(𝑙 + 𝑤)!

𝑙! 𝑤!
⎯⎯⎯⎯⎯⎯⎯

___   ,   ___   ,   ___

𝑃𝑎𝑡ℎ𝑠 𝑖𝑛 𝐶𝑢𝑏𝑒𝑠: 
(𝑙 + 𝑤 + ℎ)!

𝑙! 𝑤! ℎ!
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

(𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠 𝑝𝑒𝑟 𝑡𝑟𝑖𝑎𝑙)௡௨௠௕௘௥ ௢௙ ௧௥௜௔௟௦

Blanks

Fundamental Counting Principle 
Factorial Notation!

Probability

Combinatorics Formulas

(# 𝑜𝑓 𝑙𝑒𝑡𝑡𝑒𝑟𝑠)!

(𝑟𝑒𝑝𝑒𝑎𝑡𝑖𝑛𝑔 𝑙𝑒𝑡𝑡𝑒𝑟)! (𝑜𝑡ℎ𝑒𝑟 𝑟𝑒𝑝𝑒𝑎𝑡𝑖𝑛𝑔 𝑙𝑒𝑡𝑡𝑒𝑟)! …
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Binomial Theorem ; (𝑎 + 𝑏)௡

Logic

Tree Diagrams

Repeats?

Identical Objects

Cases!

× ÷  2 𝑜𝑟 #!# 𝑜𝑝𝑡𝑖𝑜𝑛𝑠

𝑜𝑝𝑡𝑖𝑜𝑛𝑠
⎯⎯⎯⎯⎯⎯⎯⎯⎯

  ௡𝐶௥ =
 ௡𝑃௥

𝑟!
⎯⎯⎯

𝐴𝑙𝑙 − 𝑁𝑜𝑛𝑒

Guess and Check

𝐶𝑖𝑟𝑐𝑙𝑒: (𝑛 − 1)!

; 𝑛 + 1 𝑡𝑒𝑟𝑚𝑠

Permutations: Order Matters Combinations: Doesn’t Matter

; k is always one
less than the 
term number.

𝐶𝑎𝑛𝑛𝑜𝑡 = 𝐴𝑙𝑙 − 𝐶𝑎𝑛

𝑛 ≥ 𝑟

𝑎 × 𝑏 × 𝑐

Replacement

Given!

Multiply Branches
Add LeavesTable

𝑡௞ାଵ =  ௡ 𝐶௞𝑎௡ି௞𝑏௞

n :# of objects to choose from
r : # of objects choosing

Venn Diagram
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