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A honey bee makes several trips from the hive to a flower garden. 
The velocity graph is shown below. 

What is the total distance traveled by the bee?
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What is the displacement of the bee?
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To find the displacement (position shift) from the velocity function, 
we just integrate the function.  The negative areas below the x-axis 
subtract from the total displacement.
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To find distance traveled we have to use absolute value.

Find the roots of the velocity equation and integrate in pieces, just like 
when we found the area between a curve and the x-axis.  (Take the 
absolute value of each integral.)

Or you can use your calculator to integrate the absolute value of the 
velocity function.
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Recall for Rectilinear Motion (motion along a line):

→

Position function = x(t)

Velocity function = v(t) 

v(t) > 0  moving in positive direction

v(t) < 0  moving in negative direction

v(t) = 0  object stopped/changing direction

v(t) = Speed

Acceleration function = a(t)

If a(t) and v(t) have the same sign  speeding up

If a(t) and v(t) have opp. signs  slowing down
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Displacement: x = x(t2) – x(t1)

From integration: )()()()( 12
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A variation of the displacement formula:

+=
2

1

)()()( 12

t

t
dttvtxtx

Final pos. = initial position + displacement
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Total Distance Traveled:  must account for positive and 
negative velocities
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Example:  Suppose that 
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a.  Describe the motion of the object for the first five seconds.  Support your 
answer graphically.
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b. If the initial position of the object is 9, what is the position of the object at 
5 seconds?

c. How far did the object travel over the first five seconds?

Example:  Suppose that 
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Example:  Suppose that a car with initial velocity 5 mph has 𝑎 𝑡 = 2.4𝑡
mph/s.

How fast is the car going at the end of 8 seconds?
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Classwork:

Chapter 7 AP Packet #2, 4, 6, 10, 18

Homework:

Chapter 7 AP Packet #1, 3, 5, 13, 17, 21



Example: National Potato Consumption

The rate of potato consumption 
for a particular country was:

( ) 2.2 1.1tC t = +

where t is the number of years 
since 1970 and C is in millions of 
bushels per year.

→

Find the amount of potatoes consumed from the 
beginning of 1972 to the end of 1973.



Example 5: National Potato Consumption

( ) 2.2 1.1tC t = +
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From the beginning of 1972 to the end of 1973:

7.066
million 
bushels

→

To find the cumulative effect over time – Integrate it!
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Net Change from Data: what if we don’t have the a function to work 
with?

Example (p. 369): A pump 
connected to a generator operates 
at a varying rate, depending on 
how much power is being drawn 
from the generator.  The rate 
(gallons per minute) at which the 
pump operates is recorded at 5-
minute intervals for an hour as 
shown in the table.  How many 
gallons were pumped during the 
hour?

Time

(min)

Rate 

(gal/min)

0 58

5 60

10 65

15 64

20 58

25 57

30 55

35 55

40 59

45 60

50 60

55 63

60 63
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Time

(min)

Rate 

(gal/min)

0 58

5 60

10 65

15 64

20 58

25 57

30 55

35 55

40 59

45 60

50 60

55 63

60 63

Gallons pumped = 
60

0
)( dttR

We don’t have a formula for R(t), so 
we have to approximate the integral 
– the trapezoidal rule works well:

 
1
5 58 2(60) 2(63) 63

2
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5.3582= gallons
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Classwork:

Chapter 7 AP Packet #23 – 25 

Homework:

Chapter 7 AP Packet #27 – 29 


