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CHAPTER 5.3 (PART 2) EXPONENTIAL REGRESSION

EXAMPLE Draw Cards

Sandor drew cards from a standard deck of 52 playing cards until he drew a heart.  

He repeated this experiment many times.  Each time, Sandor recorded the number of 

cards he drew before drawing a heart.  For example, if he drew a heart on the first 

draw, then he drew zero cards before he drew a heart.  This happened 50 times.

(a) Calculate the 1st Difference, 2nd Differences and Ratios.  Does the relationship 

between frequency and number of cards appear to be linear, quadratic or 

exponential.  Explain.

1st Differences

→Not constant

→Not Linear!
38 – 50= – 12

28 – 38 = – 10

21 – 28= – 7
– 5

– 4

– 3



CHAPTER 5.3 (PART 2) EXPONENTIAL REGRESSION

EXAMPLE Draw Cards

Sandor drew cards from a standard deck of 52 playing cards until he drew a heart.  

He repeated this experiment many times.  Each time, Sandor recorded the number of 

cards he drew before drawing a heart.  For example, if he drew a heart on the first 

draw, then he drew zero cards before he drew a heart.  This happened 50 times.

(a) Calculate the 1st Difference, 2nd Differences and Ratios.  Does the relationship 

between frequency and number of cards appear to be linear, quadratic or 

exponential.  Explain.

1st Differences

→Not constant

→Not Linear!

2nd Differences

→Not constant

→Not Quadratic!

– 12

– 10

– 7
– 5

– 4

– 3

– 10 – (– 12)

– 10 + 12

= + 2

+ 2

+ 3

+ 2
+ 1

+ 1

– 7 – (– 10)

– 7 + 10

= + 3

– 5 – (– 7)

– 5 + 7

= + 2



CHAPTER 5.3 (PART 2) EXPONENTIAL REGRESSION

EXAMPLE Draw Cards

Sandor drew cards from a standard deck of 52 playing cards until he drew a heart.  

He repeated this experiment many times.  Each time, Sandor recorded the number of 

cards he drew before drawing a heart.  For example, if he drew a heart on the first 

draw, then he drew zero cards before he drew a heart.  This happened 50 times.

(a) Calculate the 1st Difference, 2nd Differences and Ratios.  Does the relationship 

between frequency and number of cards appear to be linear, quadratic or 

exponential.  Explain. 1st Differences

→Not constant

→Not Linear!

2nd Differences

→Not constant

→Not Quadratic!

Ratios

→Relatively CONSTANT

→EXPONENTIAL!

38 / 50

= + 0.76

28 / 38

= + 0.74

21 / 28

= + 0.75

+ 0.76

+ 0.74

+ 0.75

+ 0.76

+ 0.75

+ 0.75



CHAPTER 5.3 (PART 2) EXPONENTIAL REGRESSION

EXAMPLE Draw Cards

EXPONENTIAL REGRESSION

1. Launch DESMOS

2. Press 

3. Select

4. Create a table of values by entering the 

x and y values under the x1 and y1 

respectively

 

5. Press 

6. Select

7. Enter

Sketch the graph below.  Label all 

axes

# of Cards

Frequency



CHAPTER 5.3 (PART 2) EXPONENTIAL REGRESSION

EXAMPLE Draw Cards

EXPONENTIAL REGRESSION

1. Launch DESMOS

2. Press 

3. Select

4. Create a table of values by entering the 

x and y values under the x1 and y1 

respectively

 

5. Press 

6. Select

7. Enter

Fill in the table using information from 

DESMOS

(a) Write the exponential equation of 

best fit _________________________

(b) Press GRAPH to view the 

scatterplot with the exponential curve of 

best fit.  Draw the curve on your sketch 

in #5 above.

ExpReg

y = a*b^x

 a = 

 b =

 r2 =

 r = 

 

50.12

0.751

0.999

0.999

y = 50.12(0.751)x



CHAPTER 5.3 (PART 2) EXPONENTIAL REGRESSION

EXAMPLE Draw Cards

REGRESSION ANALYSIS and 

EXPONENTIAL EQUATION OF BEST 

FIT

3. We will store the information for our line 

of best fit in a variable called Y1.  To do 

this, press:

 VARS

 Right cursor key to Y-VARS

 1:Function 

 1:Y1

Your screen should look like this:

ExpReg L1, L2,Y1 

4. Press ENTER to execute.  Fill the 

information that is given to you:

(a) Write the exponential equation of 

best fit _________________________

(b) Press GRAPH to view the 

scatterplot with the exponential curve of 

best fit.  Draw the curve on your sketch 

in #5 above.

ExpReg

y = a*b^x

 a = 

 b =

 r2 =

 r = 

 

50.12

0.751

0.999

0.999

y = 50.12(0.751)x



CHAPTER 5.3 (PART 2) EXPONENTIAL REGRESSION

EXAMPLE Draw Cards 4. Press ENTER to execute.  Fill the 

information that is given to you:

(a) Write the exponential equation of 

best fit _________________________

ExpReg

y = a*b^x

 a = 

 b =

 r2 =

 r = 

 

50.12

0.751

0.999

0.999

y = 50.12(0.751)x

# of Cards

Frequency



CHAPTER 5.3 (PART 2) EXPONENTIAL REGRESSION

EXAMPLE Draw Cards

(c) Use the equation to answer to predict 

the frequency of drawing eight (8) cards 

before drawing a heart

Substitute x = 8 into the equation

 y = 50.12(0.751)x

 y = 50.028(0.751)8

 y = 5

The frequency of drawing 8 cards before 

drawing a heart is 5

4. Press ENTER to execute.  Fill the 

information that is given to you:

(a) Write the exponential equation of 

best fit _________________________

ExpReg

y = a*b^x

 a = 

 b =

 r2 =

 r = 

 

50.12

0.751

0.999

0.999

y = 50.12(0.751)x



CHAPTER 5.3 (PART 2)EXPONENTIAL REGRESSION

EXAMPLE  

Car Depreciation

Christina is planning to 

buy a brand new BMW. 

She researched the 

average selling price for 

the model she wanted 

and made a table relating 

selling price to the age of 

the vehicle



CHAPTER 5.3 (PART 2)EXPONENTIAL REGRESSION

EXAMPLE  

Car Depreciation

(a) Calculate the 1st Differences. 

Does it imply a linear relation? 

_____. Explain. The 1st 

Differences are 

not equal

→Non-linear!

NO

51000 – 68000

= – 17000

38 250 – 51000 

= – 12750 

28687.50  – 38250 

=  – 9562.50

21515.64 – 28687.50 

= – 7171.86

16136.72 – 21515.64 

= – 5378.92 

– 17000 

– 12750

– 9562.50

– 7171.86

– 5378.92

Calculate differences by subtracting successive values!



CHAPTER 5.3 (PART 2)EXPONENTIAL REGRESSION
EXAMPLE  

Car Depreciation

(b) Calculate the 2nd 

Differences. Does it imply a 

quadratic relation? 

______. Explain.
The 2nd Differences are not equal

→NOT Quadratic

→Need to calculate RATIOS

NO

– 12750 – ( –17000)

= – 12750 + 17000

= 4250

– 17000 

– 12750

– 9562.50

– 7171.86

– 5378.92

4250

3187.50

2390.64

1792.94

– 9562.50 – ( –12750)

= – 9562.50 + 12750

= 3187.50

– 7171.86 – ( –9562.50)

= – 7171.86 + 9562.50

= 2390.64– 5378.92 – ( –7171.86)

= – 5378.92 + 7171.86

= 1792.94

Calculate differences by subtracting successive values!



EXPONENTIAL REGRESSION
EXAMPLE  

Car Depreciation

(c) Calculate the ratios. Does it 

imply an exponential model? 

_______. Explain. The Ratios are equal

→EXPONENTIAL

YES

Calculate ratio by dividing successive values!

0.75

0.75

0.75

0.75

0.75

51000 ÷ 68000

= 0.75

38250 ÷ 51000

= 0.75

28687.50 ÷ 38250

= 0.75

21515.64 ÷ 28687.50

= 0.75

16136.72 ÷ 21515.64

= 0.75

CHAPTER 5.3 (PART 2)



EXPONENTIAL REGRESSION
EXAMPLE  

Car Depreciation

EXPONENTIAL REGRESSION

1. Launch DESMOS

2. Press 

3. Select

4. Create a table of values by entering the x 

and y values under the x1 and y1 respectively

 

5. Press 

6. Select

7. Enter

CHAPTER 5.3 (PART 2)

Sketch the graph below

Age (years)

Selling price ($)



EXPONENTIAL REGRESSION
EXAMPLE  

Car Depreciation

REGRESSION ANALYSIS and EXPONENTIAL 

EQUATION OF BEST FIT

Fill in the table

CHAPTER 5.3 (PART 2)

(a) Write the exponential 

equation of best fit 

________________________

68000

0.75

1.00

– 1.00

y = 68000(0.75)x



EXPONENTIAL REGRESSION
EXAMPLE  

Car Depreciation

REGRESSION ANALYSIS and EXPONENTIAL 

EQUATION OF BEST FIT

Fill in the table

CHAPTER 5.3 (PART 2)

(a) Write the exponential 

equation of best fit 

________________________y = 68000(0.75)x

(c) Use the equation from 4(a) to 

answer to predict the price of a 

car after 8 years

Substitute x = 8 into the 

equation

y = 68000(0.75)x

y = 68000(0.75)8

y = $6807.68

x

The car will be worth $6807.68 after 8 

years



EXPONENTIAL REGRESSION

SEATWORK

Using the graphing calculator, 

answer Page 303 #8 and 

answer the questions in your 

notes package!!!

CHAPTER 5.3 (PART 2)
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