
6.1 notes calculus 

Estimating with Finite Sums 

 

We have studied rates of change, speed, velocity, acceleration, position, displacement values of a 

function, etc.  We have used derivatives and differentials to study these.  This can be lumped into 

one category called differential calculus.  We will now turn our attention to accumulation.  For 

instance, if water is entering a tub according to the function f (t) = 2t
2
-4t+1  ft/min  how much 

water was dumped in between the 3
rd

 and 4
th

 minute.  If a particle is moving along the x axis 

with v(t) = 2t
3
-3, what is the total distance traveled in the first minute? 

 

Exploration:  Find the area of your Hand – inside approximation, outside approximation. 

 

Distance traveled:  Suppose we are going along at 60 mph for 10 hours.  What is the total 

distance traveled from hour 3 to hour 5?  D= rt 

Suppose we wanted to figure out the distance by looking at the velocity graph?   

 

 

 

The area under the curve between 3 and 5 is exactly 120 miles.  What is totally amazing and 

fascinating is that we can actually use the same method no matter what the curve (function) looks 

like!  The problem is how do we find the area? 

 

Rectangular approximation method (RAM)  -- finding the sum of the area of the rectangles to 

approximate the area of the whole. 

MRAM:  approximating the area under the curve by finding the sum of the areas of each 

rectangle that has a base of the length ∆t and the height at the midpoint of the subinterval.   

LRAM:  evaluating the area under the curve using the left-hand endpoint height instead of the 

midpoint height 

RRAM:  evaluating the area under the curve using the right-hand endpoint height instead of the 

midpoint height.  

 

Area under a curve 

Example 1 

Start with an easy function and the same idea we used for our hand.  

A particle starts at x = 0 and moves along the x-axis with velocity v(t) = t
2
 for time t ≥ 0.  Where 

is the particle at t = 3?  

Draw the graph of v(t) = t
2 

 for the time interval [0,3] into subintervals of length ∆ t.  Let’s use 

three subintervals.   

Find MRAM    Find LRAM  Find RRAM 

 

Example 2:  Estimating the area under the graph of a nonnegative function 

 

 

Example 3:  Estimating the volume of a sphere 

 

#17 on homework:    Plot and find the area under the curve. 


