
SECTION 5.2 THE DEFINITE

INTEGRAL USING GEOMETRY



 We have approximated the area under a curve 

using rectangles and trapezoids, but we would 

prefer to be exact.

As the number of rectangles increased, the approximation of the 

area under the curve approaches the exact area.



TO BE EXACT WE NEED THE NUMBER OF

RECTANGLES TO APPROACH INFINITY

 If f(x) is a nonnegative, continuous function on the closed 

interval [a, b], then the area of the region under the graph of 

f(x) is given by



 n = number of subintervals on the interval (a,b)

 xi = point in subinterval xi =a + i∆x, based on right hand rectangles

 ∆x is the width of our rectangles

 f(xi ) is the height of our rectangle at the point xi
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THIS LIMIT OF THE RIEMANN SUM IS ALSO

KNOWN AS THE DEFINITE INTEGRAL OF F(X)

ON [A, B] 
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This is read “the integral from a to b of f of 

x with respect to x.”



SAMPLE EXAM QUESTIONS
𝑑𝑥 = ∆𝑥 =

𝑏−𝑎

𝑛
xk =a + k∆x

Which of the following limits is equal to  2
5
𝑥2𝑑𝑥 ?

(A) lim
𝑛→∞

 𝑘=1
𝑛 2 +

𝑘

𝑛

2 1

𝑛
(B) lim

𝑛→∞
 𝑘=1
𝑛 2 +

𝑘

𝑛

2 3

𝑛

(C) lim
𝑛→∞

 𝑘=1
𝑛 2 +

3𝑘

𝑛

2 1

𝑛
(D) lim

𝑛→∞
 𝑘=1
𝑛 2 +

3𝑘

𝑛

2 3

n
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Integration

Symbol

(integral)

lower limit of integration

upper limit of integration

integrand

variable of integration

Notation for the definite integral
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Evaluate the following definite integrals using geometric 

area formulas.   
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Top half only!
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We cannot use a formula to find the 

area under a curve, so we will use the 

calculator.



Evaluate the following integrals using 

your calculator



Evaluate the following integral using 

your calculator



Evaluate the following integral using 

your calculator
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Riemann Sums are used to estimate integrals.






