
𝐼 = 10௕ି௦

𝐼 = 10
௕ି௦
ଵ଴

⎯⎯⎯ ; Sound

𝐹 = 𝑃 ቀ1 ±
𝑟

𝑛
⎯⎯ቁ

 

௧௡

𝐹 = 𝑃(𝑟)
௧
்
⎯⎯

𝐹 = 𝑃(1 ± 𝑟) 
௧

KEY

𝐹 ∶ 𝐹𝑢𝑡𝑢𝑟𝑒 𝐴𝑚𝑜𝑢𝑛𝑡
𝑃 ∶ 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝐴𝑚𝑜𝑢𝑛𝑡
𝑟 ∶ 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑟𝑎𝑡𝑒 𝑎𝑠 𝑑𝑒𝑐𝑖𝑚𝑎𝑙
𝑡 ∶ 𝑡𝑖𝑚𝑒

KEY

𝐼 =
𝐼௕

𝐼௦
⎯⎯: 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦

𝑏 − 𝐿𝑎𝑟𝑔𝑒𝑟 𝑅𝑖𝑐ℎ𝑡𝑒𝑟, 𝐷𝑒𝑏𝑖𝑏𝑒𝑙, 𝑝𝐻 𝑒𝑡𝑐
𝑠 − 𝑆𝑚𝑎𝑙𝑙𝑒𝑟 𝑅𝑖𝑐ℎ𝑡𝑒𝑟, 𝐷𝑒𝑐𝑖𝑏𝑒𝑙, 𝑝𝐻 𝑒𝑡𝑐

Interest

; with Compounding

𝐹 = 𝑃𝑒௞௧ ; Continuous Growth

; Growth with "T"

𝑰𝒏𝒕𝒆𝒏𝒔𝒊𝒕𝒚

; Earthquakes, pH

;+= 𝐺𝑟𝑜𝑤𝑡ℎ
 −= 𝐷𝑒𝑐𝑎𝑦

𝑀𝑒𝑡ℎ𝑜𝑑:  𝐴𝑟𝑏𝑖𝑡𝑟𝑎𝑟𝑖𝑙𝑦 𝑠𝑒𝑡 𝑃 =  100% 𝑜𝑟 100 𝑜𝑟 1

𝑝𝐻 = −log (𝐻ା)

𝐹 = 100 ቆ
1

2
⎯⎯ቇ

௧
ହ
⎯⎯

𝑅𝑒𝑚𝑒𝑚𝑏𝑒𝑟:  𝑇ℎ𝑒 𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑖𝑚𝑒 𝑜𝑟 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑖𝑚𝑒 𝑝𝑒𝑟𝑖𝑜𝑑𝑠.

𝐷𝑒𝑐𝑎𝑦 10% = .1 15% = .15 40% = .4 50% = .5 60% = .6 95% = .95 𝐻𝑎𝑙𝑓 − 𝐿𝑖𝑓𝑒

(1 − 𝑟) (1 − .1) (1 − .15) (1 − .4) (1 − .5) (1 − .6) (1 − .95)

(…..) (.9) (.85) (.6) (.5) (.4) (.05)
(
1

2
⎯⎯)

𝐺𝑟𝑜𝑤𝑡ℎ 2% = .02 15% = .15 40% = .4 50% = .5 60% = .6 100% = 1.00 𝐷𝑜𝑢𝑏𝑙𝑒

(1 + 𝑟) (1 + .02) (1 + .15) (1 + .4) (1 + .5) (1 + .6) (1 + 1.00)

(…..) (1.02) (1.15) (1.4) (1.5) (1.6) (2) (2)

𝑇: 𝑇𝑖𝑚𝑒/𝐴𝑚𝑜𝑢𝑛𝑡 𝑓𝑜𝑟 𝑅𝑎𝑡𝑒 𝑡𝑜 𝑶𝑪𝑪𝑼𝑹

𝑛 ∶ # 𝑜𝑓 𝑐𝑜𝑚𝑝𝑜𝑢𝑛𝑑𝑖𝑛𝑔 𝑝𝑒𝑟𝑖𝑜𝑑𝑠 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 
𝑟

𝑛
⎯⎯: 𝑅𝑎𝑡𝑒 𝑝𝑒𝑟 𝑝𝑒𝑟𝑖𝑜𝑑

𝑡𝑛: 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑟𝑖𝑜𝑑𝑠

𝑌𝑒𝑎𝑟𝑙𝑦;    𝑛 = 1
𝑀𝑜𝑛𝑡ℎ𝑙𝑦; 𝑛 = 12
𝑊𝑒𝑒𝑘𝑙𝑦;   𝑛 = 52

𝑒: 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 ≈ 2.718
𝑘: 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

𝐹 = 100(.87) 
௧

𝐻ା- Concentration 
of Hydrogen

𝑮𝒓𝒐𝒘𝒕𝒉 & 𝑫𝒆𝒄𝒂𝒚

𝐹 =

𝑃∗ ቆቀ1 +
𝑟
𝑛
⎯⎯ቁ

௧௡
− 1ቇ

𝑟
𝑛
⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑛 =
1

𝑇
⎯⎯

𝑥௠ × 𝑥௡ = 𝑥௠ା௡            
            

𝑥௠

𝑥௡
⎯⎯⎯= 𝑥௠ି௡ (𝑥௠)௡ = 𝑥௠×௡   𝑥ି௔ =

ଵ

௫ೌ⎯⎯ 1

𝑥ି௔
⎯⎯⎯ = 𝑥௔ 𝑥

௠
௡
⎯⎯ = √𝑥௠⎯⎯⎯೙

ቆ
𝑥

𝑦
⎯⎯ቇ

ି௠

=
𝑦௠

𝑥௠
⎯⎯⎯

Change of Base
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Simplify

9 = 3ଶ

5ଶ × 5ଷ = 5ହ Add Exponents

3ହ

3ଶ
⎯⎯ = 3ଷ Subtract Exponents

(2ଶ)ଷ = 2଺

Multiply/Distribute 
Exponents

(3 × 4)ଶ = 3ଶ × 4ଶ

ቆ
3

5
⎯⎯ቇ

ଶ

=
3ଶ

5ଶ
⎯⎯

(2𝑥)ଷ = 2ଷ𝑥ଷ = 8𝑥ଷ

5ିଶ =
1

5ଶ
⎯⎯    1

3ିଶ
⎯⎯⎯ =

3ଶ

1
⎯⎯ 3𝑎ିଶ =

3

𝑎ଶ
⎯⎯⎯

3ିଷ𝑎ିଶ =
1

3ଷ𝑎ଶ
⎯⎯⎯⎯

(2𝑥)ିଷ =
1

(2𝑥)ଷ
⎯⎯⎯⎯⎯

ቆ
5

3
⎯⎯ቇ

ିଶ

=
3ଶ

5ଶ
⎯⎯

Negative 
Exponents

25 = 5ଶ

1

3ଵ
⎯⎯ = 3ିଵ 1

25
⎯⎯⎯=

1

5ଶ
⎯⎯ = 5ିଶ

Change Base4ଶ = (2ଶ)ଶ = 2ସ

3ିଵ =
1

3
⎯⎯

27ସ = (3ଷ)ସ = 3ଵଶ

5
ଷ
ସ
⎯⎯= ඥ5ଷ

⎯⎯ర
8

ଵ
ଷ
⎯⎯= √8

⎯⎯య     8
ଶ
ଷ
⎯⎯=

ඥ8ଶ
⎯⎯య

=
    2ଶ = 4

Radicals
ඨ

1

16
⎯⎯⎯

⎯⎯⎯
ర

=

 
√1

⎯⎯ర

√16
⎯⎯⎯ర⎯⎯⎯⎯=

1

2
⎯⎯

3ସ × 3ିଷ

9
⎯⎯⎯⎯⎯⎯⎯⎯=

            
3ଵ

3ଶ
⎯⎯ =

          3ିଵ =

            
1

3ଵ
⎯⎯ =

1

3
⎯⎯

Add Exponents
Change Base
Subtract Exponents
Negative Exponents
Simplify

             
4ଶ × 16ଷ

128ଶ
⎯⎯⎯⎯⎯⎯⎯⎯=

൫(2ଶ)ଶ × (2ସ)ଷ൯

(2଻)ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

              
2ସ × 2ଵଶ

2ଵସ
⎯⎯⎯⎯⎯⎯⎯⎯=

                        
2ଵ଺

2ଵସ
⎯⎯⎯ =

              2(ଵ଺ିଵସ) =

                         2ଶ = 4

Change of base
Multiply Exponents
Add Exponents

Subtract Exponents
Simplify

C12 - 7.1 - Exponent Laws Notes
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Simplify

3௫ × 3 =
3௫ × 3ଵ = 3௫ାଵ

Add Exponents (5ଶ)௫ = 5ଶ௫ Multiply Exponents

6௫

6
⎯⎯⎯=

6௫

6ଵ
⎯⎯⎯= 6௫ିଵ

3

3௫
⎯⎯⎯=

3ଵ

3௫
⎯⎯⎯= 3ଵି௫

Subtract Exponents

      
2଻௫ାହ × 8௫ାଵ

4௫ିଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ =

2଻௫ାହ × (2ଷ)௫ାଵ

(2ଶ)௫ିଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

   
2଻௫ାହ × 2ଷ௫ାଷ 

2ଶ௫ିସ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

                  
2ଵ଴௫ା଼

 2ଶ௫ିସ
⎯⎯⎯⎯⎯⎯= 2଼௫ାଵଶ 

      
2଻௫ାହ × 8௫ାଵ

4௫ିଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ =

   
2଻௫ାହ × 2ଷ௫ାଷ 

2ଶ௫ିସ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

       8(௫ାଵ)=

(2ଷ)(௫ାଵ) = 2ଷ௫ାଷ

       4௫ିଶ=
(2ଶ)௫ିଶ = 2ଶ୶ିସSubtracting 

Negative 
Exponents!

Change Base
Multiply Exponents
Add Exponents
Subtract Exponents

6௫ାଵ = 6௫(6ଵ) = 6(6௫)

5ଶ௫ = (5௫)ଶ = (5ଶ)௫

7௫ିଵ = 7௫ × 7ିଵ =
7௫

7ଵ
⎯⎯⎯

Separate into a multiplication/division/or use brackets with the same base. (𝐼𝑠𝑜𝑙𝑎𝑡𝑒 #௫)

4ଵି௫ = 4ଵ(4ି௫)

          =
4

4௫
⎯⎯⎯

3ଶ௫ାଵ = 3ଶ௫3ଵ

            = (3௫)ଶ3ଵ

            = 3(3௫)ଶ

6௫ = (2 × 3)௫

         =2௫ × 3௫

C12 - 7.1 - Simplifying/Separating Exponents Notes
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Add Exponents

2௫ = 4ଶ

2௫ = (2ଶ)ଶ

2௫ = 2ସ

  𝑥 = 4

4 = 2ଶ

Same Base: Make 
exponents equal to 
each other

 2௫2ଵ = 2ହ

   2௫ାଵ= 2ହ

𝑥 + 1 = 5
        𝑥 = 4

    4௫ାଵ = 8ଶ௫ିଶ

(2ଶ)௫ାଵ= (2ଷ)ଶ௫ିଶ

   2ଶ௫ାଶ = 2଺௫ି଺

 2𝑥 + 2 = 6𝑥 − 6
           8 = 4𝑥
           𝑥 = 2

Change of Base
Multiply Exponents

Solve

4 = 2ଶ

8 = 2ଷ

     2௫మି௫ = 1

      2௫మି௫= 2଴

    𝑥ଶ − 𝑥 = 0
𝑥(𝑥 − 1) = 0

𝑥 = 0       𝑥 = 1

Change of Base

Factor

Solve

2଴ = 1

     2௫మିଷ௫ =
1

4
⎯⎯

      2௫మିଷ௫= 2ିଶ

    𝑥ଶ − 3𝑥 = −2
𝑥ଶ − 3𝑥 + 2 = 0
(𝑥 − 2)(𝑥 − 1) = 0

𝑥 = 2       𝑥 = 1

Change of Base

Factor

Solve

2ିଶ =
1

2ଶ
⎯⎯ =

1

4
⎯⎯

Check Answer:

2ସ = 4ଶ

16 = 16

        𝑥
ଶ
ହ
⎯⎯= 3

൫𝑥
ଶ
ହ
⎯⎯൯

ହ
ଶ
⎯⎯

= (3)
ହ
ଶ
⎯⎯

        𝑥 = 3
ହ
ଶ
⎯⎯

2

5
⎯⎯×

5

2
⎯⎯= 1

           𝑥
ଶ
ହ
⎯⎯= 3

൫3
ହ
ଶ
⎯⎯൯

ቀ
ଶ
ହ
⎯⎯ቁ

= 3
            3 = 3

 2௫2ଵ = 2ହ

 2ସ2ଵ = 2ହ

2ହ = 2ହ

4௫ାଵ = 8ଶ௫ିଶ

4ଶାଵ = 8ଶ(ଶ)ିଶ

    4ଷ = 8ଶ

   64 = 64

2௫మି௫ = 1

2ଵమିଵ = 1
2଴ = 1
1 = 1

2௫మି௫ = 1

2଴మି଴ = 1
      2଴ = 1
        1 = 1

   2௫మିଷ௫=
1

4
⎯⎯

2ଵమିଷ(ଵ) =
1

4
⎯⎯

         2ିଶ=
1

4
⎯⎯

            
1

4
⎯⎯=

1

4
⎯⎯

  2௫మିଷ௫ =
1

4
⎯⎯

2ଶమିଷ(ଶ) =
1

4
⎯⎯

         2ିଶ =
1

4
⎯⎯ 

             
1

4
⎯⎯=

1

4
⎯⎯

Take both/sides to reciprocal 
exponent of variable

𝑥 = 15.5885

𝑆𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝑥

            (𝑥 + 1)
ଶ
ଷ
⎯⎯= 16

൬(𝑥 + 1)
ଶ
ଷ
⎯⎯൰

ቀ
ଷ
ଶ
⎯⎯ቁ

= (16)
ଷ
ଶ
⎯⎯

                𝑥 + 1 = ඥ16ଷ
⎯⎯⎯మ

                𝑥 + 1 = 4ଷ

                𝑥 + 1 = 64
                       𝑥 = 63

   (𝑥 + 1)
ଶ
ଷ
⎯⎯= 16

 (63 + 1)
ଶ
ଷ
⎯⎯= 16

           64
ଶ
ଷ
⎯⎯= 16

      ඥ64ଶ
⎯⎯⎯య

= 16
            4ଶ = 16
            16 = 16

𝑥
௠
௡
⎯⎯ = √𝑥௠⎯⎯⎯ೣ

Brackets around the left side
Brackets around the right side

      𝑥ଶ = 9

(𝑥ଶ)
ଵ
ଶ
⎯⎯= 9

ଵ
ଶ
⎯⎯

         𝑥 = ±3

Square root 
both sides

√𝑥⎯⎯  = 𝑥
ଵ
ଶ
⎯⎯

C12 - 7.2 - Solving Exponential Equations Notes
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2(3௫) + 3௫ = 243
      2𝑚 + 𝑚 = 243
               3𝑚 = 243
                 𝑚 = 81

                3௫ = 81
                3௫ = 3ସ

                  𝑥 = 4

𝑙𝑒𝑡 𝑚 = 3௫

𝑆𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝑥

Check Answer:

 2(3௫) + 3௫ = 243
 2(3ସ) + 3ସ = 243
2(81) + 81 = 243
              243 = 243

    9ଶ௫ − 2(9௫) − 3 = 0
(9௫)ଶ − 2(9௫) − 3 = 0
         𝑚ଶ − 2𝑚 − 3 = 0
    (𝑚 − 3)(𝑚 + 1) = 0

9௫ = −1

𝑚 − 3 = 0
        𝑚 = 3

𝑚 + 1 = 0
        𝑚 = −1

      9௫ = 3
(3ଶ)௫ = 3ଵ

     3ଶ௫= 3ଵ

     2𝑥 = 1

       𝑥 =
1

2
⎯⎯

𝑁𝑜 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛

      9ଶ௫ − 2(9௫) − 3 = 0

9
ଶቀ

ଵ
ଶ
⎯⎯ቁ

− 2൫9
ቀ

ଵ
ଶ
⎯⎯ቁ൯ − 3 = 0

           9ଵ − 2(3) − 3 = 0
                   9 − 6 − 3 = 0
                                  0 = 0

𝑙𝑒𝑡 𝑚 = 9௫

9
ଵ
ଶ
⎯⎯= ඥ9ଵ

⎯⎯మ
= 3

(2௫)ଶ − 12(2௫) + 32 = 0
          𝑚ଶ − 12𝑚 + 32 = 0
          (𝑚 − 4)(𝑚 − 8) = 0

𝑙𝑒𝑡 𝑚 = 2௫

𝑚 − 4 = 0
        𝑚 = 4

      2௫ = 4
      2௫ = 2ଶ

        𝑥 = 2

𝑚 − 8 = 0
        𝑚 = 8

       2௫ = 8
       2௫ = 2ଷ

         𝑥 = 3

(2௫)ଶ − 12(2௫) + 32 = 0
(2ଶ)ଶ − 12(2ଶ) + 32 = 0
              16 − 48 + 32 = 0

(2௫)ଶ − 12(2௫) + 32 = 0
(2ଷ)ଶ − 12(2ଷ) + 32 = 0
              64 − 96 + 32 = 0

7௫ + 7௫ାଵ = 392
7௫ + 7௫7ଵ = 392
    𝑚 + 7𝑚 = 392
             8𝑚 = 392

               𝑚 = 49

𝐿𝑒𝑡 𝑚 = 7௫

7௫ = 49
7௫ = 7ଶ

𝑥 = 2

7௫ + 7௫ାଵ = 392
7ଶ + 7ଶାଵ = 392
 49 + 343 = 392
            392 = 392

C12 - 7.2 - Separate/Factoring/Solving Exponents Notes
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𝑆𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝑥

              4௫+4ଵି௫ = 5
       4௫ + 4(4ି௫) = 5

                 4௫+
4

4௫
⎯⎯⎯= 5

                 𝑚 +
ସ

௠
⎯⎯= 5                  

               ൬𝑚 +
4

𝑚
⎯⎯= 5൰ × 𝑚

                   𝑚ଶ+4 = 5𝑚
                   𝑚ଶ+4 = 5𝑚
     𝑚ଶ − 5𝑚 + 4 = 0
(𝑚 − 1)(𝑚 − 4) = 0

                 3௫ − 3 = 4(3ି௫) 

                   3௫−3 =
4

3௫
⎯⎯⎯    

                  𝑚 − 3 =
ସ

௠
⎯⎯

                ൬𝑚 − 3 =
4

𝑚
⎯⎯൰ × 𝑚

               𝑚ଶ−3𝑚 = 4
     𝑚ଶ − 3𝑚 − 4 = 0
(𝑚 − 4)(𝑚 + 1) = 0

𝑙𝑒𝑡 𝑚 = 3௫

𝑚 − 4 = 0
        𝑚 = 4

𝑚 + 1 = 0
        𝑚 = −1

3௫ = 4 3௫ = −1

𝐶𝑎𝑙𝑐 𝑦ଵ = 𝑦ଶ

        3௫ − 3 =
4

3௫
⎯⎯⎯    

3ଵ.ଶ଺ଵଽ − 3 =
4

3ଵ.ଶ଺ଵଽ
⎯⎯⎯⎯⎯⎯ 

          4 − 3 =
4

4
⎯⎯

                  1 = 1   

𝑁𝑜 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑥 = 1.2619

𝑚 − 1 = 0
        𝑚 = 1

𝑚 − 4 = 0
        𝑚 = 4

4௫ = 1
4௫ = 4଴

4௫ = 4
4௫ = 4ଵ

𝑥 = 0 𝑥 = 1

𝐿𝑒𝑡 𝑚 = 4௫

4௫ + 4ଵି௫ = 5
4଴ + 4ଵି଴ = 5
        1 + 4 = 5
                5 = 5

4௫ + 4ଵି௫ = 5
4ଵ + 4ଵିଵ = 5
         4 + 1 = 5
                 5 = 53ି௫ =

1

3௫
⎯⎯⎯

  4௫ − 4௫ିଵ − 24 = 0

       4௫ −
4௫

4ଵ
⎯⎯⎯− 24 = 0

    ቆ4௫ −
4௫

4ଵ
⎯⎯⎯− 24 = 0ቇ × 4 

4(4௫) − 4௫ − 96 = 0
      4𝑚 − 𝑚 − 96 = 0
                          3𝑚 = 96
                            𝑚 = 32

      4௫ = 32
(2ଶ)௫ = 2ହ

    2ଶ௫ = 2ହ

      2𝑥 = 5

       𝑥 =
5

2
⎯⎯

𝑙𝑒𝑡 𝑚 = 4௫

        4௫ − 4௫ିଵ − 24 = 0

  4
ቀ

ହ
ଶ
⎯⎯ቁ

− 4
ቀ

ହ
ଶ
⎯⎯ቁିଵ

− 24 = 0
               32 − 8 − 24 = 0

2(2௫)ଶ − 3(2௫) + 1 = 0
         2𝑚ଶ − 3𝑚 + 1 = 0
   (2𝑚 − 1)(𝑚 − 1) = 0

2𝑚 − 1 = 0

          𝑚 =
1

2
⎯⎯

         2௫ =
1

2
⎯⎯

          2௫= 2ିଵ

           𝑥 = −1

𝑚 − 1 = 0
        𝑚 = 1

       2௫ = 1
        2௫= 2଴

         𝑥 = 0

𝑙𝑒𝑡 𝑚 = 2௫

    2(2௫)ଶ − 3(2௫) + 1 = 0
2(2ିଵ)ଶ − 3(2ିଵ) + 1 = 0

     2 ቆ
1

2
⎯⎯ቇ

ଶ

− 3 ቆ
1

2
⎯⎯ቇ + 1 = 0

                2 ቆ
1

4
⎯⎯ቇ −

3

2
⎯⎯+ 1 = 0

                                        0 = 0

2(2௫)ଶ − 3(2௫) + 1 = 0
2(2଴)ଶ − 3(2଴) + 1 = 0
    2(1)ଶ − 3(1) + 1 = 0
                   2 − 3 + 1 = 0

                                   0 = 0
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3ଶ௫ାଵ − 4(3௫ାଵ) + 9 = 0
  3ଶ௫3ଵ − 4(3௫3) + 9 = 0
(3௫)ଶ3 − 4(3௫)3 + 9 = 0
3(3௫)ଶ − 12(3௫) + 9 = 0
          3𝑚ଶ − 12𝑚 + 9 = 0
               𝑚ଶ − 4𝑚 + 3 = 0
         (𝑚 − 1)(𝑚 − 3) = 0

𝑙𝑒𝑡 𝑚 = 3௫

𝑚 − 1 = 0
        𝑚 = 1

𝑚 − 3 = 0
        𝑚 = 3

3௫ = 1
3௫ = 3଴

  𝑥 = 0

3௫ = 3
3௫ = 3ଵ

  𝑥 = 1

       3ଶ௫ାଵ−4(3௫ାଵ) + 9 = 0

3ଶ(଴)ାଵ − 4൫3(଴)ାଵ൯ + 9 = 0

                    3ଵ−4(3) + 9 = 0
                        3 − 12 + 9 = 0
                                          0 = 0

     3ଶ௫ାଵ − 4(3௫ାଵ) + 9 = 0

3ଶ(ଵ)ାଵ − 4൫3(ଵ)ାଵ൯ + 9 = 0

                3ଷ − 4(3ଶ) + 9 = 0
                     27 − 36 + 9 = 0
                                          0 = 0

3ଶ௫ାଵ = 3ଶ௫3ଵ

            = (3௫)ଶ3ଵ

            = 3(3௫)ଶ

          10௫−4(5௫) − 5(2௫) + 20 = 0
2௫ × 5௫ − 4(5௫) − 5(2௫) + 20 = 0
                   𝑚𝑛 − 4𝑛 − 5𝑚 + 20 = 0
             (𝑚𝑛 − 4𝑛)(−5𝑚 + 20) = 0
                𝑛(𝑚 − 4) − 5(𝑚 − 4) = 0
                            (𝑛 − 5)(𝑚 − 4) = 0

10௫ = (2 × 5)௫

         =2௫ × 5௫
𝑙𝑒𝑡 𝑛 = 5௫𝑙𝑒𝑡 𝑚 = 2௫

𝑛 − 5 = 0
        𝑛 = 5

𝑚 − 4 = 0
        𝑚 = 4

𝐺𝑟𝑜𝑢𝑝

10௫ − 4(5௫) − 5(2௫) + 20 = 0
 10ଵ − 4(5ଵ) − 5(2ଵ) + 20 = 0
               10 − 20 − 10 + 20 = 0
                                                 0 = 0

5௫ = 5
5௫ = 5ଵ

𝑥 = 1

2௫ = 4
2௫ = 2ଶ

𝑥 = 2

10௫ − 4(5௫) − 5(2௫) + 20 = 0
 10ଶ − 4(5ଶ) − 5(2ଶ) + 20 = 0
          100 − 100 − 20 + 20 = 0
                                                 0 = 0

𝑆𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝑥

4(3௫ାଵ) = 4(3௫3ଵ)
                 = 12(3௫)

  3ଶ௫ାଵ−4(3௫ାଵ) + 9 = 0
3(3௫)ଶ − 12(3௫) + 9 = 0
         3𝑚ଶ − 12𝑚 + 9 = 0

Divide both sides by 3!
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Half Life: Time to decay to half of the remaining mass.

How long till 
3.125 g?

How long till 
ଵ

ଶହ଺
⎯⎯⎯𝑡ℎ 𝑜𝑓 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙?

How much 
after 28 days?

𝑀𝑎𝑠𝑠 (𝑔𝑟𝑎𝑚𝑠) 100 𝑔

𝑇𝑖𝑚𝑒 (𝑑𝑎𝑦𝑠)

50 𝑔 25 𝑔 12.5 𝑔 6.25 𝑔 

# 𝐻𝑎𝑙𝑓 𝐿𝑖𝑣𝑒𝑠

4 8 12 16

1 2 43

𝐹𝑟𝑎𝑐𝑡𝑖𝑜𝑛
𝑅𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 1 1

2
⎯⎯

1

4
⎯⎯

1

8
⎯⎯

1

16
⎯⎯⎯

6.25 𝑔 

16

3.125 𝑔

20 24 28

1.5625 𝑔 0.78125 𝑔

1

16
⎯⎯⎯

1

32
⎯⎯⎯

1

64
⎯⎯⎯

1

128
⎯⎯⎯ 1

256
⎯⎯⎯

0.390625

32

        𝐹 = 𝑃(𝑟)
௧
்
⎯⎯

3.125 = 100 ቆ
1

2
⎯⎯ቇ

௧
ସ
⎯⎯

         𝑡 = 20 𝑑

𝐹 = 𝑃(𝑟)
௧
்
⎯⎯

𝐹 = 100 ቆ
1

2
⎯⎯ቇ

ଶ଼
ସ

⎯⎯⎯

𝐹 = 0.78125 𝑔

    𝐹 = 𝑃(𝑟)
௧
்
⎯⎯

1

256
⎯⎯⎯ = 1 ቆ

1

2
⎯⎯ቇ

௧
ସ
⎯⎯

         𝑡 = 32 𝑑

𝐹 = 𝑃(𝑟)
௧
்
⎯⎯

𝐹 = 100 ቆ
1

2
⎯⎯ቇ

௧
ସ
⎯⎯

  𝑀𝑎𝑠𝑠
(𝑔𝑟𝑎𝑚𝑠)

𝑇𝑖𝑚𝑒 (𝑑𝑎𝑦𝑠)

100

50

25

4 8 12

0

0

t g

0 100

4 50

8 25

12 12.5

16 6.25

20 3.125

24 1.5625

28 0.78125

32 0.390625

Bananas have a half life of 4 days.

C12 - 7.3 - Half Life (HL) Theory
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If you deposit $2000 in the bank at 12% interest 
how much will you have after 8 years?

𝐹 = 𝑃(1 ± 𝑟) 
௧

𝐹 = 2000(1 + 0.12)଼

𝐹 = 4951.93

𝐹 = 𝑃 ቀ1 ±
𝑟

𝑛
⎯⎯ቁ

 

௧௡

𝐹 = 5000 ቆ1 +
0.08

4
⎯⎯⎯⎯ቇ

଺×ସ

𝐹 = 8042.19

𝐹 = 𝑃(𝑟)
௧
்
⎯⎯

𝐹 = 1000(3)
ଶହ
ସ

⎯⎯⎯

𝐹 = 959417 pop

𝐹 = 𝑃𝑒௞௧

𝐹 = 300𝑒଴.଴଺×ଶ଴

𝐹 = 996.03 𝑝𝑜𝑝

𝐼 = 10௕ି௦

𝐼 = 10଺ିଷ

𝐼 = 10ଷ

𝐼 = 1000 𝑡𝑖𝑚𝑒𝑠

If you deposit $100 in the bank, 
how long will it take to grow to 
$6400 if it doubles each year?

How many times as 
intense is an earthquake 
of 6.0 than 3.0?

An earth quake in California of 
Richter 8.5 Magnitude was 100 
times as strong as an earth quake 
in Vancouver of what Richter 
Magnitude. 

If you deposit $5000 in the bank at 8% interest, 
compounded quarterly, how much will you have 
after 6 years?

How long to quadruple 
your money at 8%

If a population starts at 1000 and 
triples every 4 hours, how large will 
the population grow in 25 hours?

If the population starts at 300 and grows 
continuously at a rate of 0.06, how large 
will it grow after 20 days?

Find the present value of deposit 
worth $2000 in the bank at 10% 
interest how much will you have 
after 4 years?

       𝐹 = 𝑃(1 ± 𝑟) 
௧

2000 = 𝑃(1 + 0.1)ସ

2000 = 𝑃(1.4641)

       𝑃 =
2000

1.1641
⎯⎯⎯⎯⎯⎯

       𝑃 = $1366.03

Find the rate of a $1000 deposit 
worth $1100 after 2 years.

          𝐹 = 𝑃(1 ± 𝑟) 
௧

   1100 = 1000(1 + 𝑟)ଶ

   
1100

1000
⎯⎯⎯⎯⎯= (1 + 𝑟)ଶ

       1.1 = (1 + 𝑟)ଶ

  (1.1)
ଵ
ଶ
⎯⎯= ൫(1 + 𝑟)ଶ൯

ଵ
ଶ
⎯⎯

1.0488 = 1 + 𝑟
           𝑟 = 0.0488

           𝑟 = 4.9%

    𝐹 = 𝑃(1 ± 𝑟) 
௧

400 = 100(1 + 0.08)௧

400

100
⎯⎯⎯ = 1.08௧

     4 = 1.08௧

    𝑦ଵ = 𝑦ଶ

𝐶𝑎𝑙𝑐 𝐼𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑟 "𝑙𝑜𝑔𝑠"

 𝑡 = 18.01 yrs

       𝐹 = 𝑃(𝑟)
௧
்
⎯⎯

6400 = 100(2)
௧
ଵ
⎯⎯

6400

100
⎯⎯⎯⎯⎯= 2௧

     64 = 2௧

     2଺ = 2௧

       𝑡 = 6𝑠

     𝐼 = 10௕ି௦

100 = 10଼.ହି௦

10ଶ = 10଼.ହି௦

     2 = 8.5 − 𝑠

     𝑠 = 6.5 𝑅

Light diminishes by 10% 
every 5 meters. Find 
the depth of 1% light.

      𝐹 = 𝑃(1 ± 𝑟)
௧
்
⎯⎯

      1 = 100(1 − 0.1)
ௗ
ହ
⎯⎯

0.01 = 0.9
ௗ
ହ
⎯⎯

      𝑑 = 218.5 𝑚 

        𝐹 = 𝑃(1 + 𝑟)௧

        3 = 1(1 + 𝑟)ଵ଴

  (3)
ଵ

ଵ଴
⎯⎯⎯= ൫(1 + 𝑟)ଵ଴൯

ଵ
ଵ଴
⎯⎯⎯

1.116 = 1 + 𝑟
         𝑟 = 0.1116 = 11.6%

Find the rate to triple your 
money in 10 years.
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𝑦 = 2௫

𝑦 = 2ି௫

𝑦 = ቆ
1

2
⎯⎯ቇ

௫

ቆ
1

2
⎯⎯ቇ

௫

= (2ିଵ)௫ = 2ି௫

Horizontal Reflection

𝑥 𝑦

−1 1

2
⎯⎯

0 1

1 2

2 4

2ିଵ =
1

2
⎯⎯

2଴ = 1 

2ଵ = 2

2ଶ = 4 

(−1,
1

2
⎯⎯)

(0,1)

(1,2)

(2,4)

(−1,
1

2
⎯⎯)

(0,1)

(1,2)

(2,4)

𝑦 = −2௫

𝑦 = −2ି௫

Remember: Positive Open up to the Right
Remember: Negative exponents and fractions with positive exponents Down to the Right

Vertical Reflection

Vertical Reflection and
Horizontal Reflection

𝐷𝑜𝑚𝑎𝑖𝑛: 𝑥𝐸𝑅 Eg. Time* 𝑡 ≥ 0

𝑥 → +∞
𝑦 → +∞

𝑥 → −∞
𝑦 → 0

𝐻𝐴:

𝑦 = 0

End Behavior

𝑥 → +∞
𝑦 → 0

𝑥 → −∞
𝑦 → +∞

C12 - 7.4 - Exponent Reflections Graphs Notes
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𝑦 = 2௫

𝑥 𝑦

−1 1

2
⎯⎯

0 1

1 2

2 4

2ିଵ =
1

2
⎯⎯

2଴ = 1 

2ଵ = 2

2ଶ = 4 

(−1,
1

2
⎯⎯)

(0,1)

(1,2)

(2,4)

(−1,
1

2
⎯⎯)

(0,1)

(1,2)

(2,4)

𝑦 = 2௫ − 2

𝑦 = 2௫ିଵ

Right One

Down 2

𝑦 = 2(2௫)

Vertical Expansion = 2

𝑦 × 2

𝑥 + 1

𝑦 − 2

𝑦 = 𝐶௫ ± 𝐻𝐴

𝐻𝐴:

𝑦 = −2

𝑦 = 2ଶ௫

Horizontal Compression = 1/2 

𝑥 ÷ 2

௕(௫ି௛)
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