
Calculus Lesson 443: Fundamental Theorem of Calculus, 
Accumulation functions, Total Area 

 
 
The Accumulation Function: writing a formula for the area from a constant to a variable, x: 
 
General Equation: ! ! = ! ! !"

!
!

 

! ! ! ! ! ! ! !
!  

G(x) = F(x) – F(a) 

Details: 

¥ G(x) tells you the accumulated values on F(x) on the interval [a to x] 

¥ Graphically, G(x) is finding the area under the curve of f(x) on the interval [a, x] 

¥ The units of G(x) are the same as F(x).  

o Example: f(x) in m/s  F(x) & G(x) in m 

o Example: f(x) in m3/min  F(x) & G(x) in m3   

¥ If f(t) represents a velocity function, then the integral will represent the total 

displacement from a to x.  The function F(x) will accumulate the displacement… 

¥ Given a velocity function or graph, the area on [a, b] is the total distance traveled 

on [a, b] 

 
 
Example  Let f(t) = x2 + 1 Create an accumulation function from t = 1 to t = x 
 

 
Write an equation that will calculate the area 
from the constant 1 to the variable x:!
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Plugging in a value for x tells the area from 1 to 
that number.  



Example  
 
The velocity of a car is described by the equation v(t) = .3t + 2   units: m/s 
 

a.  Write a function called g(x) that accumulates the distance traveled from time 
t=1 to x. 

 
 
 

b.  Use the function g(x) to find the total distance travelled since time t=1 to t=3. 
 
 
 
 

c. Graph g(x).  What does g(2) tell you?  What does v(2) tell you?  
 

 
 
 

d. Find the rate of change of g(x) as a function over time [find d/dx].  What does 
g’(2) tell you? 

 
 
 
 
Problem 1   
  
The velocity of a car is described by  v(t) = -(t – 1)(t + 1)(t – 3)(t – 7) – 21  on [0, 8] units: ft/s 
 

a. Integrate v(t) on [0, 8]  
 

 
 

b. Describe the meaning of your answer to part a in the context of the question 
and include the units of your answer. 
 

 
 

c. What is the difference between the area above the t-axis and below the t-axis? 
 

 
 

d. On the interval [0, 8] does the car end up ahead (positive displacement) or 
behind (negative displacement) the starting place? 

 
 
 



Total Area  
 
  Technically, it is impossible to have negative “area”. 
 
  Method 1 - Break the curve at the roots, find the area of each region, add them up. 
 
  Method 2 – Place absolute value bars around the function and integrate. 
   
 
Example s   
 
Find the Total Area between the x-axis and the curve y = 3sin(x) + 2  from [0, 5.55]  
 
 
 
 

 
 
 

 
 
 
Tom is running and his velocity in ft/s is described by   v(t) = t + 3.  How long will it take Tom 
to run a total distance of 8 feet? 
 
 
  



Problems  
 
 

      
 
 
 
 
 
 
 
 
 
 
 
Find the accumulation function for the area between the limits of integration. 
 

 
 
  



 
0 = ! ! ! ! ! !!

!
!!"  and 0 < c < 10  Find c   

 
 
 
 
 
0 = (! ! ! − !

!

!
! !"   and  c < 10  Find c 

 
 
 
 
 
 

 
 
 
 
 
 
[Calculator]  

 
 
 



 
 

  



Given: 
 x 2 5 7 8 
 f(x) 10 30 40 20 
Using the intervals [2, 5], [5, 7], [7, 8], approximate !! !

!

!
! !"  Using the trapezoidal method. 

 
 
 
 
 
What is the average value of    ! t2 – 1/3t3  over the interval  -2 < t < 1? 
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[Calculator]  

 
 
 
  
















