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AP Calculus AB – Average Value, Area and Volume
– Answer Key

Common Core AP CALC AB 8.1, AP CALC AB 8.2, AP CALC AB 8.3, AP CALC AB 8.4, AP CALC AB 8.5, AP
CALC AB 8.6, AP CALC AB 8.7, AP CALC AB 8.8, AP CALC AB 8.9, AP CALC AB 8.10, AP CALC AB 8.11, AP

CALC AB 8.12 · maths-pdf.fr/en/

This answer key gives a full worked solution for every problem in the area and volume
worksheet. Compare each step, not only the final answer, because AP graders award credit
for a correct setup and clear justification. Final answers are in bold. Redo any problem you
missed before moving on to the test.

AP Calculus AB · Common Core State Standards: AP CALC AB 8.1, AP CALC AB 8.2, AP
CALC AB 8.3, AP CALC AB 8.4, AP CALC AB 8.5, AP CALC AB 8.6, AP CALC AB 8.7, AP
CALC AB 8.8, AP CALC AB 8.9, AP CALC AB 8.10, AP CALC AB 8.11, AP CALC AB 8.12

Exercise 1 – Average value of x squared

.

Solve :  (in ).

Final answer: .
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c = √3

The curve crosses the average height at x = √3.
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Exercise 2 – Average value of a root

.

Final answer: .

Exercise 3 – Average value of sine

.

Final answer: .
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The average value of sin x on [0, π] is 2/π.

Exercise 4 – Average temperature

.

The cosine terms cancel because , leaving .

Final answer: .

Exercise 5 – Average value from a table

Integral estimate: .
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Average: .

Final answer: .

Exercise 6 – Displacement and distance

 changes sign at  and .

Displacement: .

Distance: , , . Sum .

Final answer: .

Exercise 7 – Position from velocity

.

Final answer: .

Exercise 8 – Velocity from acceleration

.

Final answer: .

Exercise 9 – Net change of a population

Net change: . Population: .

 at , changing from positive to negative, so the maximum is at  weeks.

Final answer: .

Exercise 10 – Area between a root and a parabola

They meet where :  and . The root curve is on top.
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.

Final answer: .

Exercise 11 – Area between two parabolas

 gives .

.

Final answer: .

Exercise 12 – Area under a line above an exponential

They meet where : . The line is on top for .

.

Final answer: .

Exercise 13 – Sine and cosine

On this interval .

.

Final answer: .

Exercise 14 – Integrating with respect to y

Intersections:  gives  and . The line is to the right.

.

Final answer: .

Exercise 15 – Two enclosed regions
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 gives , so . For  the line is on top.

By symmetry: .

Final answer: .
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Two regions of area 4 each.

Exercise 16 – Square cross sections

A square has side , so .

.

Final answer: .
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The base and one slice.

Exercise 17 – Rectangles on an exponential base

Each rectangle has width  and height , so .

.

Final answer: .

Exercise 18 – Disc method about the x-axis

Each disc has radius : .

Final answer: .

Exercise 19 – Washer with a horizontal cap

Outer radius , inner radius .

.

.

Final answer: .

https://maths-pdf.fr/en/ap-calculus-ab-area-volume-practice-solutions-31258


AP Calculus AB Average Value, Area and Volume – Answer Key – Maths PDF ·
https://maths-pdf.fr/en/ap-calculus-ab-area-volume-practice-solutions-31258 · page 7/8

Exercise 20 – Revolving about the y-axis

The region to the left of the curve is  for . Discs of radius :

.

Final answer: .

Exercise 21 – Volume of a cone

.

Cone with radius  and height : . They agree.

Final answer: .

Exercise 22 – A vase

.

Final answer: .
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The vase: the curve and its mirror image.
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Exercise 23 – Average rate of production

.

Average rate:  items per hour.

Final answer: .
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