
SECTION 2.1: AREA BETWEEN CURVES

1. Review from Calc 1

(a) Set up an integral that evaluates the area under the curve f(x) = 1
1+x2 from x = 0 to x = 5.

(b) Sketch f(x), shade the region from part (a). Include some sample Riemann rectangles that
explain the formula from part (a).

(c) Can we evaluate the integral in part (a)? Explain. Is the answer plausible?
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2. Introduction to Section 2.1 Areas Between Curves

(a) The graph of the function g(x) =
e
√
x

3
√
x

is pictured below. On the same axes, sketch the graph

of f(x) = 6− x. Shade the area between f(x) and g(x) on the interval [1, 4].
Set up an integral (or integrals) that calculate(s) the area.

(b) Set up an integral (or integrals) that calculate(s) the area. Explain your reasoning.

(c) Can we evaluate the integral(s) above? (Do the integration if time permits.)

3. Theorem 2.1: Let f(x) and g(x) be continuous on [a, b] and f(x) ≥ g(x) always. Then the area of
the region R bounded above by , below by , on the left by , and on the right
by , is given by
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4. (a) Sketch the graphs of h(x) = 4 − x2 and k(x) = (x − 2)2 and shade the region R bounded by
them. (To make your graph precise, you will need to determine the points of intersection.)

(b) Set up an integral to find the area of region R. (You will need to determine the points of
intersection.)

(c) Can we evaluate the integral above? (Do the integration if time permits.)

(d) How would the integral change if you were asked to find the area between h(x) and k(x) on
the interval [0, 3]?
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Variations on a Theme

5. Sketch the region bounded by y = x1/3, y = 1, x = −8 and x = 8. Include a sample rectangle in
your sketch. Set up an integral to calculate its area. Evaluate the integral, if time permits.

6. Both problems below concern the same region, R (sketched below), bounded on three sides by
y = 2, y = 1

x , and y = x2

8 .

(a) On the graph below, label each curve with its algebraic formula and the coordinates of each
point of intersection. Include sample rectangles in your sketch and use them to set up two
integrals to find the area of R.

(b) On the graph below, label each curve with its algebraic formula solved for x instead of y, if pos-
sible. Sketch horizontal sample rectangles and use them to set up one integral that calculates
the area of R.

(c) What are the pros and cons of using vertical versus horizontal slices?
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