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CHAPTER 7.4 EXPONENTIAL RELATIONS



CHAPTER 7.4 EXPONENTIAL RELATIONS
KEY CONCEPTS

A relation of the form y = bx, where b > 0 and b ≠ 1, is 

exponential.

 If b > 1, moving left to right, the graph increases 

very slowly for negative x-values and 

increases more rapidly for positive x-values. 

 →The graph is almost horizontal on the left and 

very steep on the right.

 If 0 < b < 1, moving left to right, the graph 

decreases very rapidly for negative x-values 

and decreases more slowly for positive x-

 values. 

 →The graph is almost horizontal on the right 

and very steep on the left.



CHAPTER 7.4 EXPONENTIAL RELATIONS
KEY CONCEPTS

The y-intercept is 1 and there is no x-intercept.

The growth or decay factor is the base of the power, 

b.



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 1 Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.

12−

0.5

1

2

4

20

= 1

21

= 2

22

= 4

0.25

1

4

16

14−

40

= 1

41

= 4

42

= 16

0.5=

= 0.25 = 0.0625
0.25=



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 1 Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.
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CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 1 Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.

0.5

1

2

4

y = 2x

= 0.25



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 1 Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.

y = 2x

0.25

1

4

16

y = 4x

= 0.0625



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 1 Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.

y = 4x

2

1

0.5

0.25

x

y 




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=
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1 y = 2x



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 1 Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.

y = 4xx

y 







=

2

1 (b) Which relation(s) are 

increasing? 

____________________

Which relation(s) are 

decreasing? 

____________________

(c)Find the y-intercept for each 

relation.  What do you notice?

y = 2x and y = 4x

x

y 







=

2

1

All graphs cross the y-axis 

at y = 1

y = 2x



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 1 Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.

y = 4xx

y 







=

2

1 SUMMARY

All exponential relations have 

graphs which are 

__________________ and they 

cross the ____-axis at ___ = ___.  

The graphs of exponential 

relations never cross the ___-

axis.

curves
y y 1

x

y = 2x



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.

2(– 1)

= – 2
2(0)

= 0
2(1)

= 2
2(2)

= 4

– 2 – (– 4)

= – 2 + 4

= 2
2

2

2

2

0 – (– 2)

= 0 + 2

= 2

2 – 0

= 2

4 – 2

= 2

We need to subtract successive y-

values



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.

2(– 1)

= – 2
2(0)

= 0
2(1)

= 2
2(2)

= 4

2

2

2

2

2(– 1)

= – 2
2(0)

= 0
2(1)

= 2
2(2)

= 4

Since the first 

differences are 

constant, we do 

not need to 

calculate the 

ratios

PREV.

Since the first differences are 

constant, this is a linear 

relation



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.

(– 1)2

= 1

(0)2

= 0

(1)2

= 1

(2)2

= 4

– 3

– 1

1

3

1 – 4

= – 3

0 – 1

= – 1

1 – 0

= 1

4 – 1

= 3

PREV.



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.

(– 1)2

= 1

(0)2

= 0

(1)2

= 1

(2)2

= 4

– 3

– 1

1

3

– 1 – (– 3)

= – 1 + 3

= 2

1 – (– 1)

= 1 + 1

= 2

3 – 1

= 2

2

2

2

PREV.



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.

(– 1)2

= 1

(0)2

= 0

(1)2

= 1

(2)2

= 4

– 3

– 1

1

3

2

2

2

1

0

1

4

Since the 2nd 

differences are 

constant, we do 

not need to 

calculate the 

ratios

PREV.

Since the 2nd differences are 

constant, this is a quadratic 

relation



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.

0.5

1

2

4

12−

20

= 1

21

= 2

22

= 4
PREV.

= 0.25

0.5=



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.

0.5

1

2

4

0.25

0.5

1

2

0.5 0.25−
0.25=

1 0.5−

0.5=

2 – 1

= 1

4 – 2

= 2
PREV.

= 0.25



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.

0.5

1

2

4

0.25

0.5

1

2

0.25

0.5

1

0.5 0.25−

0.25=

1 0.5−
0.5=

2 – 1

= 1

PREV.

= 0.25



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.

0.5

1

2

4

0.25

0.5

1

2

0.25

0.5

1

0.5

1

2

4

2

2

2

1 0.5

2=

2 / 1

= 2

4 / 2

= 2

PREV.

= 0.25= 0.25

0.5 0.25

2=

2



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.

0.5

1

2

4

2

2

2

1 0.5

2=

2 / 1

= 2

4 / 2

= 2

PREV.

= 0.25

0.5 0.25

2=

2

Since the ratios are 

constant, this is an 

exponential relation



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.

2(– 1)

= – 2
2(0)

= 0
2(1)

= 2
2(2)

= 4

y = 2x

PREV.

The graph is a straight 

line

→ Linear relationship



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.
y = 2x

1

0

1

4

y = x2

PREV.

The graph is a 

parabola

→ Quadratic 

relationship



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same 

axes.
y = 2xy = x2

0.5

1

2

4

y = 2x

PREV.

= 0.25

The graph is a curve

→ Exponential 

relationship



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(b) Complete the summary below by filling in the blanks

Linear relations 

→First (finite) differences which are _____________ 

→Ratio of successive y-values are _______________

→The graph of linear relations is a ____________________

Quadratic relations 

→First differences which are ________________

→Second differences are _________________

→Ratio of successive y-values are ________________

→The graph of quadratic relations is a ____________________

Exponential relations

→First differences which are ________________

→Second differences are _________________

→Ratio of successive y-values are ________________

→The graph of exponential relations is a ____________________

constant
not constant

straight line

not constant

not constant
constant

parabola (U-shaped curve)

not constant
not constant

constant
curve END of Day 

1



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 3 Application: Population Growth

Hamilton’s population is projected to grow exponentially based on the relation P = 

500 000(1.0112)n, where P is the estimated population and n is the number of 

years after 1996. The formula is expected to be valid until 2031.

(a) Complete the table of values and graph

500 000

528 634

558 908

590 916

624 757

660 536

698 364

738 358

P = 500 000(1.0112)0 

    = 500 000

P = 500 000(1.0112)5

   = 528 634

P = 500 000(1.0112)10

   = 558 908

P = 500 000(1.0112)15 

    = 590 916



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 3 Application: Population Growth

Hamilton’s population is projected to grow exponentially based on the relation P = 

500 000(1.0112)n, where P is the estimated population and n is the number of 

years after 1996. The formula is expected to be valid until 2031.

(a) Complete the table of values and graph

500 000

528 634

558 908

590 916

624 757

660 536

698 364

738 358
# of years after 1996

Population 

(in hundred 

thousands)



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 3 Application: Population Growth

Hamilton’s population is projected to grow exponentially based on the relation P = 

500 000(1.0112)n, where P is the estimated population and n is the number of 

years after 1996. The formula is expected to be valid until 2031.

# of years after 1996

Population 

(in hundred 

thousands)

(b) What is the value of the P-

intercept?  What does this represent?  

Show this on the graph.

The value of the P-

intercept is 500 000

→ This represents 

the initial population 

in 1996



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 3 Application: Population Growth

Hamilton’s population is projected to grow exponentially based on the relation P = 

500 000(1.0112)n, where P is the estimated population and n is the number of 

years after 1996. The formula is expected to be valid until 2031.

(c) What is the projected population of 

Hamilton in 2027?

Method 1: Using the formula

There are ____ years between 2027 and 1996

→ Substitute n = 31 into formula and solve for P

31

2027 – 1996

P = 500 000(1.0112)n

P = 500 000(1.0112)31

P = 706 186

The population of Hamilton will be 706 

186 in 2027



CHAPTER 7.4 EXPONENTIAL RELATIONS
EXAMPLE 3 Application: Population Growth

Hamilton’s population is projected to grow exponentially based on the relation P = 

500 000(1.0112)n, where P is the estimated population and n is the number of 

years after 1996. The formula is expected to be valid until 2031.

# of years after 1996

Population 

(in hundred 

thousands)

(c) What is the projected population of 

Hamilton in 2027?

Method 2: Using the 

graph

There are ____ years 

between 2027 and 

1996

→ Use interpolation 

(reading within the 

data) to estimate the 

population 31 years 

after 1996

31

The population will be 

approximately 700 000



CHAPTER 7.4 EXPONENTIAL RELATIONS

Homework:

Page 390 – 394 

(Day 1) #1 – 5

(Day 2) 6, 7, 9, 11
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