
(2ଶ)ଷ = 2଺

(3 × 4)ଶ = 3ଶ × 4ଶ

ቆ
3

5
⎯⎯ቇ

ଶ

=
3ଶ

5ଶ
⎯⎯(2𝑥)ଷ = 2ଷ𝑥ଷ = 8𝑥ଷ

3𝑎ିଶ =
3

𝑎ଶ
⎯⎯⎯ 3ିଷ𝑎ିଶ =

1

3ଷ𝑎ଶ
⎯⎯⎯⎯ (2𝑥)ିଷ =

1

(2𝑥)ଷ
⎯⎯⎯⎯⎯ ቆ

5

3
⎯⎯ቇ

ିଶ

=
3ଶ

5ଶ
⎯⎯ Negative Exponents

1

25
⎯⎯⎯=

1

5ଶ
⎯⎯ = 5ିଶChange Base4ଶ = (2ଶ)ଶ = 2ସ 27ସ = (3ଷ)ସ = 3ଵଶ

    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
⎯⎯

             
4ଶ × 16ଷ

128ଶ
⎯⎯⎯⎯⎯⎯⎯⎯=

൫(2ଶ)ଶ × (2ସ)ଷ൯

(2଻)ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

              
2ସ × 2ଵଶ

2ଵସ
⎯⎯⎯⎯⎯⎯⎯⎯=

                        
ଶభల

ଶభర⎯⎯⎯= 2(ଵ଺ିଵସ) = 4

1

√2
⎯⎯ ⎯⎯⎯=

1

2
ଵ
ଶ
⎯⎯

⎯⎯ = 2ି
ଵ
ଶ
⎯⎯

Simplify : 5ଶ × 5ଷ = 5ହ Add Exponents 3ହ

3ଶ
⎯⎯ = 3ଷ Subtract Exponents

Multiply/
Distribute 
Exponents

3௫ × 3 =
3௫ × 3ଵ = 3௫ାଵ

(5ଶ)௫ = 5ଶ௫

6௫

6
⎯⎯⎯=

6௫

6ଵ
⎯⎯⎯= 6௫ିଵ

   
2଻௫ାହ × 2ଷ௫ାଷ 

2ଶ௫ିସ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

                  
2ଵ଴௫ା଼

 2ଶ௫ିସ
⎯⎯⎯⎯⎯⎯=

                   2଼௫ାଵଶ 

6௫ାଵ = 6௫(6ଵ) = 6(6௫)

5ଶ௫ = (5௫)ଶ = (5ଶ)௫

7௫ିଵ = 7௫ × 7ିଵ =
7௫

7ଵ
⎯⎯⎯ 4ଵି௫ = 4ଵ(4ି௫)

          =
4

4௫
⎯⎯⎯

3ଶ௫ାଵ = 3ଶ௫3ଵ

            = (3௫)ଶ3ଵ

            = 3(3௫)ଶ

6௫ = (2 × 3)௫

         =2௫ × 3௫

2௫ = 4ଶ

2௫ = (2ଶ)ଶ

2௫ = 2ସ

  𝑥 = 4
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     2௫మି௫ = 1

      2௫మି௫= 2଴

    𝑥ଶ − 𝑥 = 0
𝑥(𝑥 − 1) = 0
𝑥 = 0       𝑥 = 1

Factor

     2௫మିଷ௫ =
1

4
⎯⎯

      2௫మିଷ௫= 2ିଶ

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

Check Answer:
2ସ = 4ଶ

16 = 16

        𝑥
ଶ
ହ
⎯⎯= 3

൫𝑥
ଶ
ହ
⎯⎯൯

ହ
ଶ
⎯⎯

= (3)
ହ
ଶ
⎯⎯

        𝑥 = 3
ହ
ଶ
⎯⎯

           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

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, −65

   (𝑥 + 1)
ଶ
ଷ
⎯⎯= 16

 (63 + 1)
ଶ
ଷ
⎯⎯= 16

           64
ଶ
ଷ
⎯⎯= 16

      ඥ64ଶ
⎯⎯⎯య

= 16
            4ଶ = 16
            16 = 16

𝑥
௠
௡
⎯⎯ = √𝑥௠⎯⎯⎯ೣ

      𝑥ଶ = 9

(𝑥ଶ)
ଵ
ଶ
⎯⎯= 9

ଵ
ଶ
⎯⎯

         𝑥 = ±3

Square root 
both sides

√𝑥⎯⎯  = 𝑥
ଵ
ଶ
⎯⎯

STO     𝑥 Calculator

𝑥∗ = 3

     (2𝑥)ଷ= 8𝑥ଷ

 ൫2(3)൯
ଷ

= 8(3)ଷ

        216 = 216

Check Answer

Check on Calculator
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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 ∶

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

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

𝑚 − 3 = 0
        𝑚 = 3
      9௫ = 3
(3ଶ)௫ = 3ଵ

     3ଶ௫= 3ଵ

     2𝑥 = 1

       𝑥 =
1

2
⎯⎯

𝑚 + 1 = 0
        𝑚 = −1
       9௫ = −1

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

7௫ + 7௫ାଵ = 392
7௫ + 7௫7ଵ = 392
    𝑚 + 7𝑚 = 392
             8𝑚 = 392
               𝑚 = 49
              7௫ = 49
                7௫= 7ଶ

                 𝑥 = 2

𝐿𝑒𝑡 𝑚 = 7௫

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

                   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

𝑚 − 4 = 0
        𝑚 = 4
        3௫ = 4
          𝑥 = 1.2619

𝑚 + 1 = 0
        𝑚 = −1
        3௫ = −1

𝐶𝑎𝑙𝑐 𝑦ଵ = 𝑦ଶ

3ଵ.ଶ଺ଵଽ − 3 = 4(3ିଵ.ଶ଺ଵଽ)  
                  1 = 1   

No Sol

𝑙𝑒𝑡 𝑚 = 3௫

𝑦ଵ = 3௫ − 3
𝑦ଶ = 4(3ି௫)

𝑦ଵ = 𝐿𝐻𝑆
𝑦ଶ = 𝑅𝐻𝑆

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

𝑚 − 1 = 0
        𝑚 = 1
       3௫ = 1
        3௫= 3଴

         𝑥 = 0

𝑚 − 3 = 0
        𝑚 = 3
       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

          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

𝑙𝑒𝑡 𝑛 = 5௫𝑙𝑒𝑡 𝑚 = 2௫

𝑛 − 5 = 0
        𝑛 = 5
      5௫ = 5
       5௫= 5ଵ

        𝑥 = 1

𝑚 − 4 = 0
        𝑚 = 4
        2௫= 4
        2௫= 2ଶ

         𝑥 = 2

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

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

𝑙𝑒𝑡 𝑚 = 3௫

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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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?

100 𝑔

𝑇𝑖𝑚𝑒 (𝑑𝑎𝑦𝑠)

50 𝑔 25 12.5 6.25 

# Half Lives

8 12 16

1 2 43

Fraction Remaining 1
1

2
⎯⎯

1

4
⎯⎯

1

16
⎯⎯⎯

3.125

20 24 28

1.5625 0.78125

1

32
⎯⎯⎯

1

64
⎯⎯⎯

1

128
⎯⎯⎯

1

256
⎯⎯⎯

32

              𝐹 = 𝑃(𝑟)
௧
்
⎯⎯

     3.125 = 100 ቆ
1

2
⎯⎯ቇ

௧
ସ
⎯⎯

0.03125 = 0.5
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
்
⎯⎯

       
ଵ

ଶହ଺
⎯⎯⎯= 1 ቀ

ଵ

ଶ
⎯ቁ

೟

ర
ሱ

      2ି଼ = (2ିଵ)
௧
ସ
⎯⎯

(2ି଼)ସ = ൬(2ିଵ)
௧
ସ
⎯⎯൰

ସ

 

    2ିଷଶ = 2ି௧

            𝑡 = 32 𝑑

𝐹 = 100 ቆ
1

2
⎯⎯ቇ

௧
ସ
⎯⎯

Mass (g)

Time (d)

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.

Mass (grams)

4

1

8
⎯⎯

…

Definition

5 6 7 8

Banana
Half-Life
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If you deposit $1000 
in the bank at 8% 
interest how much 
interest will you have 
after 5 years?

t F

0 1000

1 1080

2 1166.40

3 1259.71

4 1360.49

5 1469.32

1000

Enter

×

1.08

Enter

Enter

𝐹 = 𝑃(1 ± 𝑟) 
௧

𝐹 = 1000(1 + 0.08)ହ

𝐹 = $1469.32

𝐼 = 𝐹 − 𝑃
𝐼 = 1469.32 − 1000 = $469.32

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

 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
⎯⎯

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
         𝑟 = 11.6%

Find the rate to triple 
your money in 10 years.

𝑦ଵ = 𝑦ଶ

𝑂𝑅 "𝑙𝑜𝑔𝑠"
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𝑦 = 2௫

𝑦 = 2ି௫

𝑦 = ቆ
1

2
⎯⎯ቇ

௫

ቆ
1

2
⎯⎯ቇ

௫

= (2ିଵ)௫ = 2ି௫

HR/VR :

      𝑥      𝑦

   −1
     

1

2
⎯⎯

      0      1

1      2

2      4

(−1,
1

2
⎯⎯)

(0,1)

(1,2)

(2,4)

𝑦 = −2௫

𝑦 = −2ି௫

𝑥 → +∞
𝑦 → +∞

𝑥 → −∞
𝑦 → 0

𝐻𝐴: 𝑦 = 0

End Behavior
𝐷 ∶  𝑥 ∈ I

𝑅 ∶  𝑦 ≥ 0

Graph :

𝑦 = 2௫ − 2

𝑦 = 2௫ିଵ 𝑦 = 2(2௫)

𝑉𝐸 = 2

𝐻𝑇 = +1

𝑦 = 2ଶ௫

𝑅 ∶ 𝑦 > −2

𝑦 = 𝑎(𝐶)௕(௫ି௛) + 𝑘

𝐻𝐴 ∶ 𝑦 = −2

𝑡∗ ≥ 0

VHTEC :

𝑉𝑇 = −2

𝐻𝐶 = 2
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Write the first  terms 5 of the sequence
𝑡ଵ = 2, 𝑟 = 3 𝑡ଶ = 4, 𝑡ସ = 16

𝑡ଵ = 2, 𝑡ହ = 162

𝑡ଶ = 9, 𝑡ହ = 243

4 − 2 = 2

 4𝑟ଶ = 16
    𝑟ଶ = 4

ඥ𝑟ଶ
⎯⎯ 

= √4
⎯⎯ 

      𝑟 = ±2

5 − 1 = 42𝑟ସ = 162
   𝑟ସ = 81
     𝑟 = ±3

2, 6, 18, 54, 162

5 − 2 = 3

3, 9, 27, 81, 243

 9𝑟ଷ = 243
     𝑟ଷ= 27

ඥ𝑟ଷ
⎯⎯ 

= √27
⎯⎯⎯ 

      𝑟 = 3

2, −6, 18, −54, 162
2,4,8,16,32

2,6,18,54,162

_____ , _____ , ______ , ______ , _____

𝑡ଵ            𝑡ଶ            𝑡ଷ             𝑡ସ            𝑡ହ

2

× 3

_____ , _____ , ______ , ______ , _____
𝑡ଵ            𝑡ଶ            𝑡ଷ             𝑡ସ            𝑡ହ

4                            16

× 𝑟 ÷ 𝑟

−2,4, −8,16, −32

× 𝑟 × 𝑟 

_____ , _____ , ______ , ______ , _____

÷ +2 × +2 × +2 × +2

_____ , _____ , ______ , ______ , _____

÷ −2 × −2 × −2 × −2

−2           4          − 8          16        − 32

2            4             8            16           32

      𝑡ଵ= 1𝑠𝑡 𝑡𝑒𝑟𝑚 (𝑎𝑘𝑎: "a or u1") 
      𝑟 = 𝑐𝑜𝑚𝑚𝑜𝑛 𝑟𝑎𝑡𝑖𝑜
     𝑡௡= 𝑡𝑒𝑟𝑚 𝑛, 𝑒𝑣𝑒𝑟𝑦 𝑡𝑒𝑟𝑚
     𝑛 = 𝑇𝑒𝑟𝑚 #, 𝑜𝑟 # 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠

Geometric: r must 
always be the same

𝑥 + 2 2𝑥 + 1 4𝑥 − 3

𝑟 =
2𝑥 + 1

𝑥 + 2
⎯⎯⎯⎯⎯⎯ 𝑟 =

4𝑥 − 3

2𝑥 + 1
⎯⎯⎯⎯⎯⎯

2𝑥 + 1

𝑥 + 2
⎯⎯⎯⎯⎯⎯=

4𝑥 − 3

2𝑥 + 1
⎯⎯⎯⎯⎯⎯

…
4𝑥ଶ + 4𝑥 + 1 = 4𝑥ଶ + 5𝑥 − 6
…
𝑥 = 7

Check9,15,25

𝑟 =
5

3
⎯⎯ 𝑟 =

5

3
⎯⎯

𝑥 𝑥 + 5 𝑥 + 9

𝑟 =
𝑥 + 5

𝑥
⎯⎯⎯⎯⎯ 𝑟 =

𝑥 + 9

𝑥 + 5
⎯⎯⎯⎯⎯

                  
𝑥 + 5

𝑥
⎯⎯⎯⎯⎯=

𝑥 + 9

𝑥 + 5
⎯⎯⎯⎯⎯

                            …
𝑥ଶ + 10𝑥 + 25 = 𝑥ଶ + 9𝑥
                          𝑥 = −25

−25, −20, −16

𝑟 =
−20

−25
⎯⎯⎯⎯= 0.8 𝑟 =

−16

−20
⎯⎯⎯⎯= 0.8

𝑡௡ = 𝑎𝑟௡ିଵ

 4 = 𝑎𝑟ଶିଵ

 4 = 𝑎𝑟ଵ

 𝑎 =
4

𝑟
⎯⎯

  𝑡௡= 𝑎𝑟௡ିଵ

16 = 𝑎𝑟ସିଵ

16 = 𝑎𝑟ଷ

16 = ൬
4

𝑟
⎯⎯൰ 𝑟ଷ

16 = 4𝑟ଶ

…
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𝑡௡ = 𝑡ଵ𝑟௡ିଵ

General term formula

𝑡ଵ = 3

𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒇𝒊𝒇𝒕𝒉 𝒕𝒆𝒓𝒎 𝒕𝟓? 𝒕𝟓 = ? , 𝒏 = 𝟓.

𝑡௡ = 3(2)௡ିଵ

𝑡ହ = 3(2)௡ିଵ

𝑡ହ = 3(2)ହିଵ

𝑡ହ = 3(2)ସ

𝑡ହ = 48

𝑟 =
6

3
⎯⎯

𝑟 = 2

𝑟 =
12

6
⎯⎯⎯

𝑟 = 2

𝑟 =
𝑡௡

𝑡௡ିଵ
⎯⎯⎯⎯

Remember: You could have also multiplied 
by the common ratio repeatedly

 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑮𝒆𝒏𝒆𝒓𝒂𝒍 𝒕𝒆𝒓𝒎 𝒕𝒏 =?

𝑡௡ = 𝑡ଵ𝑟௡ିଵ

𝑡௡ = 3(2)௡ିଵ

𝐶ℎ𝑒𝑐𝑘 ∶ 3,6,12,24,48

𝑻𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝟕𝟔𝟖 𝒊𝒔 𝒘𝒉𝒂𝒕 𝒕𝒆𝒓𝒎? 𝒕𝒏 = 𝟕𝟔𝟖, 𝒏 = ?

   𝑡௡ = 3(2)௡ିଵ

768 = 3(2)௡ିଵ

256 = 2௡ିଵ

   2଼ = 2௡ିଵ

     8 = 𝑛 − 1
      𝑛 = 9

𝐷𝑖𝑣𝑖𝑑𝑒 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 𝑏𝑦 3
𝐶ℎ𝑎𝑛𝑔𝑒 𝑜𝑓 𝑏𝑎𝑠𝑒:  256 = 2଼

𝑆𝑎𝑚𝑒 𝐵𝑎𝑠𝑒, 𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑠 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙

𝑡௡ =  ? 𝑡ହ =  ? 𝑡௡ = 768, 𝑛 = ? 𝑟 = ?

3   , 6   , 12   ,____ ____ ____                   
𝑡ଵ 𝑡ଶ 𝑡ସ

× 2 

____                   
𝑡ଷ

____                   
𝑡ସ

____                   
𝑡௡

…  …..
? 48 768

_____ , _____ , ______ … ______ … _____

𝑛 = 1      𝑛 = 2     𝑛 = 3  𝑛 = 4     𝑛 = 5        𝑛 = ? = 9  

× 2
Ratio :

Or, Start from beginning
𝑡௡ = 𝑡ଵ𝑟௡ିଵ

𝑡ହ = 3(2)ହିଵ

𝑡ହ = 48

𝐶ℎ𝑒𝑐𝑘: 3,6,12,24,48,96,192,384,768

Find "r" twice

     𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒆𝒊𝒈𝒉𝒕 𝒕𝒆𝒓𝒎𝒔 𝒔𝟖? 𝒔𝟖 =? , 𝒏 = 𝟖.

Sum of "𝑛" terms formula (if 
number of terms is known)

Sum of "𝑛" terms formula 
(if last term 𝑡௡ is known)

𝑡௡ = 3(2)௡ିଵ

𝑡଼ = 3(2)଼ିଵ

𝑡଼ = 3(2)଻

𝑡଼ = 3(128)
𝑡଼ = 384

𝑠௡ =
𝑡ଵ(1 − 𝑟௡)

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠଼ =
3(1 − 2଼)

1 − 2
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠଼ = 765

𝑠௡ =
𝑡ଵ − 𝑟𝑡௡

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯

𝑠଼ =
3 − 2(𝑡଼)

1 − 2
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠଼ =
3 − 2(384)

1 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠଼ = 756

OR

 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒂𝒏 𝒊𝒏𝒇𝒊𝒏𝒊𝒕𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒕𝒆𝒓𝒎𝒔? 𝑟 = 2

𝑟 > 1, ∴ 𝑛𝑜 𝑠𝑢𝑚

𝑠௡ =
𝑡ଵ(1 − 𝑟௡)

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝐶ℎ𝑒𝑐𝑘 ∶ 3 + 6 + 12 + 24 + 48 + 96 + 192 + 384 = 765

𝑠௡ =
𝑡ଵ − 𝑟𝑡௡

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯

𝐶ℎ𝑒𝑐𝑘 ∶ 3 + 6 + 12 + 24 + 48 + 96 + 192 + 384 + 768 + 1536 … = ∞

∴ Divergent

𝑡ଵ = 8 𝑟 =
4

8
⎯⎯

𝑟 =
1

2
⎯⎯

𝑟 =
2

4
⎯⎯

𝑟 =
1

2
⎯⎯

𝑠ஶ =
𝑡ଵ

1 − 𝑟
⎯⎯⎯⎯⎯

𝑠ஶ =
8

1 −
1
2⎯⎯

⎯⎯⎯⎯⎯

𝑠ஶ =
8

1
2⎯⎯
⎯⎯

𝑠ஶ =
8

1
2⎯⎯
⎯⎯×

2

1
⎯⎯

𝑠ஶ = 16

What is the sum of the infinite sequence?

−1 < 𝑟 < 1

−1 <
1

2
⎯⎯ < 1

∴ Convergent, has sum

𝐶ℎ𝑒𝑐𝑘 ∶ 8 + 4 + 2 + 1 +
1

2
⎯⎯+

1

4
⎯⎯+

1

8
⎯⎯+

1

16
⎯⎯⎯= 15.9375 ≈ 16

𝑠ஶ =  ? Flip & 
Multiply

𝐺𝑖𝑣𝑒𝑛 ∶ 
𝑆଼ = 765
𝑡ଵ = 3
 𝑟 = 2
 𝑓𝑖𝑛𝑑 𝑛.

               𝑠௡=
𝑡ଵ(1 − 𝑟௡)

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯

           765 =
3(1 − 2௡)

1 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯

−1 × 765 =
3(1 − 2௡)

−1
⎯⎯⎯⎯⎯⎯⎯⎯⎯× −1

        
−765

3
⎯⎯⎯⎯⎯=

3(1 − 2௡)

3
⎯⎯⎯⎯⎯⎯⎯⎯⎯

        −255 = 1 − 2௡

                2௡= 1 + 255
               2௡ = 256
               2௡ = 2଼

                 𝑛 = 8

𝑠ஶ =
𝑡ଵ

1 − 𝑟
⎯⎯⎯⎯⎯

   8 =
𝑡ଵ

1 −
1
2⎯⎯

⎯⎯⎯⎯⎯

   8 =
𝑡ଵ

1
2⎯⎯
⎯⎯

   8 = 𝑡ଵ ×
2

1
⎯⎯

   
8

2
⎯⎯=

2𝑡ଵ

2
⎯⎯⎯

  𝑡ଵ = 4 

𝑠ஶ = 8, 𝑟 =
1

2
⎯⎯, 𝑡ଵ = ?

4 + 2 + 1 +
1

2
⎯⎯+ ⋯ ≈ 8
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_____ , _____ , ______ … ______ … _____

𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒆𝒓𝒎𝒔 Steps
Put in 𝑘 = bottom number the equation
Put in 𝑘 + 1 (bottom # plus 1)
Repeat until 𝑘 = top number

෍ 8(
1

2
⎯⎯)௞ିଵ

଺

௞ୀଶ

= ? _______,   _______,  ______,  ______,  _______,

k=2              k=3             k=4         k=5          k=6

3(
1

2
⎯⎯)௞ିଵ =

8 ቆ
1

2
⎯⎯ቇ

ଶିଵ

=

4

4 + 2 + 1 +
1

2
⎯⎯+

1

4
⎯⎯= 7.75

Geometric

Not Always t1

Always r

෍ 3(2)௞ିଵ

ஶ

௞ୀଶ

= ?

Infinite Geometric 𝑠ஶ =
𝑡ଵ

1 − 𝑟
⎯⎯⎯⎯⎯

𝑠ஶ =
4

1 − ቀ
1
2
⎯⎯ቁ

⎯⎯⎯⎯⎯⎯⎯

𝑠ஶ =
4

1
2
⎯⎯
⎯⎯

𝑠ஶ = 4 ×
2

1
⎯⎯

𝑠ஶ = 8

−1 < 𝑟 < 1

−1 <
1

2
⎯⎯ < 1

∴ Convergent, has sum

3(
1

2
⎯⎯)௞ିଵ =

8 ቆ
1

2
⎯⎯ቇ

ଷିଵ

=

2

4                2                  1              
1

2
⎯⎯              

1

4
⎯⎯   

3(
1

2
⎯⎯)௞ିଵ =

8 ቆ
1

2
⎯⎯ቇ

଺ିଵ

=

1

4
⎯⎯

_______,   _______,  ______,  ______,  _______, …
4                2                  1              

1

2
⎯⎯              

1

4
⎯⎯   

𝑠௡ =
𝑡ଵ(1 − 𝑟௡)

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠௡ =
𝑡ଵ(1 − 𝑟௡)

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠ହ =

4 ቆ1 − ቀ
1
2
⎯⎯ቁ

ହ

ቇ

1 − ቀ
1
2
⎯⎯ቁ

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠ହ = 7.75

𝑛 = 6 − 2 + 1
𝑛 = 5

…

𝑟 =
2

4
⎯⎯

𝑟 =
1

2
⎯⎯

𝑟 =
1

2
⎯⎯

    𝑡ଵ + 𝑡ଶ = 48
    𝑎 + 𝑎𝑟 = 48
𝑎(1 + 𝑟) = 48

              𝑎 =
48

1 + 𝑟
⎯⎯⎯⎯⎯

              𝑎 =
48

1 + 3
⎯⎯⎯⎯⎯

              𝑎 = 12

                                         𝑡ଷ + 𝑡ସ = 432
                                  𝑎𝑟ଶ + 𝑎𝑟ଷ = 432

                            
48𝑟ଶ

1 + 𝑟
⎯⎯⎯⎯⎯+

48𝑟ଷ

1 + 𝑟
⎯⎯⎯⎯⎯= 432

                             48𝑟ଶ + 48𝑟ଷ = 432(1 + 𝑟)
                             48𝑟ଶ + 48𝑟ଷ = 432 + 432𝑟
48𝑟ଷ

48
⎯⎯⎯⎯ +

48𝑟ଶ

48
⎯⎯⎯⎯ −

432𝑟

48
⎯⎯⎯⎯⎯−

432

48
⎯⎯⎯ = 0

                    𝑟ଷ + 𝑟ଶ − 9𝑟 − 9 = 0
…
𝑟 = ±3 12,36,108,324

12 + 36 = 48 108 + 324 = 432

 𝑎𝑟ଶ + 𝑎𝑟ଷ = 432
𝑟ଶ(𝑎 + 𝑎𝑟) = 432
        𝑟ଶ(48) = 432
                 𝑟ଶ = 9
                   𝑟 = ±3
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A ball rolls off a building 15 m tall. After each bounce, it rises to 60% of the previous height. 

How high does the ball bounce after the 1st, 2nd bounce?

If it bounces forever, what is the total 
vertical distance travelled? 

𝑏ଵ 𝑏ଶ 𝑏ଷ 𝑏ସ 𝑏ହ 𝑏଺

ℎଵ

ℎଶ

ℎଷ

ℎସ

ℎହ ℎ଺

How high does the ball 
bounce after the 𝒏th bounce? 
(Find the general formula) 

𝑡௡ = 𝑡ଵ𝑟௡ିଵ

𝑡௡ = 15(0.6)௡ିଵ

What is the total vertical distance the ball has 
travelled when it hits the ground for the 5th 
bounce? 

𝑠ஶ =
𝑡ଵ

1 − 𝑟
⎯⎯⎯⎯⎯

ℎஶ =
ℎଵ

1 − 𝑟
⎯⎯⎯⎯⎯

ℎஶ =
15

1 − 0.6
⎯⎯⎯⎯⎯⎯

ℎஶ =
15

0.4
⎯⎯⎯

ℎஶ = 37.5 𝑚

𝑡௡ = 𝑡ଵ𝑟௡ିଵ

Height of Ball vs. Bounces

× 0.6 × 0.6 × 0.6 × 0.6 × 0.6

𝑡ଵ       𝑡ଶ         𝑡ଷ        𝑡ସ         𝑡ହ        𝑡଺ 

𝑟 = 60%
𝑟 = 0.6

How high does the 
ball bounce after the 
4th bounce. 

𝑟 =
5.4

9
⎯⎯⎯

𝑟 = .6

𝑟 =
9

15
⎯⎯⎯

𝑟 = .6

𝑡௡ = 𝑡ଵ(𝑟)௡ିଵ

𝑡ହ = 15(0.6)ହିଵ

𝑡ହ = 15(0.6)ସ

𝑡ହ = 1.94 𝑚

15

𝑠௡ =
𝑡ଵ(1 − 𝑟௡)

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠ହ =
15(1 − (.6)ହ)

1 − .6
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠ହ =
15(0.87)

.4
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠ହ = 34.6 𝑚

𝑟 < 1𝑟 = 0.6

37.5 × 2 − 15 = 60𝑚34.6 × 2 − 15 = 54.2 𝑚

After 4𝑡ℎ bounce = 𝑡ହ

(Loses 40%)

𝐿𝑒𝑡 ℎ = 𝐹𝑎𝑙𝑙 ℎ𝑒𝑖𝑔ℎ𝑡
𝐿𝑒𝑡 𝑏 = 𝐵𝑜𝑢𝑛𝑐𝑒 𝑁𝑢𝑚𝑏𝑒𝑟 

Count 
it

Terms are Fall Heights!
____ , ____ , ____ , ____ , ____ , ____ 15         9        5.4     3.24   1.94    1.17

𝑡௡ = 𝑡ଵ𝑟௡ିଵ

𝑡ଵଵ = 15(0.6)ଵଵିଵ

𝑡ଵଵ = 15(0.6)ଵ଴

𝑡ଵଵ = 0.09 𝑚

1 − 0.4 = 0.6

𝑡ହ

After 1𝑠𝑡 = 𝑡ଶ

After 2𝑛𝑑 = 𝑡ଷ
15 × 0.6 = 9 𝑚

Height After 1st Bounce Height After 2nd Bounce

9 × 0.6 = 5.4 𝑚

How high does the 
ball bounce after the 
10th bounce. 𝑡ଵଵ

After 10𝑡ℎ bounce = 𝑡ଵଵ

𝑠ହ = ?
𝑠ஶ = ?

Double it to account for rise heights and subtract the initial height (double counted)

   15
+9 × 2
+5.4 × 2
+3.24 × 2
+1.94 × 2
    54.2
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