antiderivatives and riemann sums

1.1

1.2

Antiderivatives
T/F
True False) Every function has an antiderivative.
True False) Every continuous function has an antiderivative.

( )
( )
(True False) Every differentiable function has an antiderivative.
(True False) Antiderivatives are usually harder than derivatives.
( )

True False) The antiderivative of the derivative of a function is equal to the function
itself.

(True False) The derivative of an antiderivative of a function is equal to the function
itself.

Exercises

Find the antiderivatives of the following functions (you may need to “undo” some derivative
rules):

1

2.

10.

11.

12.

0 (the constant 0 function)
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sin(x) cos(x)
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sin(z)3+sin(z) cos(x)?
cos(x)?

cse(z) cot(x)



antiderivatives and riemann sums

2.1

Riemann sums

T/F

. (True False) Riemann sums always exist for any function.

. (True False) Let R,, be the Riemann sum for a function f(x) on the interval [a, b] using

n evenly spaced rectangles. The limit, lim,,_,., R,, if it exists, is the area under the
curve of f(x) from a to b. (If the limit exists, f(z) is called integrable on [a, b].)

(True False) Riemann sums using right endpoints generally overestimate the area of a
function.

(True False) Riemann sums using left endpoints generally underestimate the area of a
function.

(True False) Riemann sums are not useful because they are so difficult to compute.

(True False) Finite Riemann sums always exist for any function.

Exercises

. Compute R4 (same meaning as above) for f(x) = x? on [0, 1] with left endpoints. Does

this overestimate or underestimate the actual area? (For the last part, a picture is
helpful.)

Compute R4 (same meaning as above) for f(z) = 2% on [0,1] with right endpoints.
Does this overestimate or underestimate the actual area?

Think about when right Riemann sums will over/underestimate the area. Same with
left Riemann sums.

Compute Ly for f(x) = €/l on [~1, 1] with right endpoints. Do it with left endpoints.
Let f(x) be the function defined by:
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Compute Ryopo for f(x) on [0, 1] with right endpoints. Compute Ryoo for f(z) on [0, 7]
with right endpoints.

Do you think the Riemann sum lim,,_,, R,, exists? Why or why not?



