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AP Physics

WSA Angular Displacement (7A)
Show all work for full credit and underline your final answer
1. A circular ruin stands on the grounds of the Emperor Hadrian’s villa. A tourist walks 24.0 m counterclockwise along the edge of the ruin. If the ruin’s radius is 3.50 m, what is the tourist’s angular displacement?

2. The largest tree is a Sequoia. Assuming the tree is perfectly circular, its radius at the base is 5.55 m. If you were allowed to walk 31.3 m counterclockwise along the side of the tree, what would your angular displacement be?

3. There was once a comedy skit that had a character who boasted of a storage tank “the size of Rhode Island.” Suppose a circular storage tank with this area did exist. The area of Rhode Island is 2730 km2 If you were to drive 545 km clockwise along the perimeter of this tank, what would your angular displacement be? (Area=πr2)

4. One of the largest stars in our galaxy is Betelgeuse, a red super giant that has expanded as it has evolved. Betelgeuse is so large that, were it placed in our solar system where the sun is, its surface would lie beyond Jupiter’s orbit. Suppose a spacecraft orbits the sun at a distance equal to the radius of Betelgeuse. The ship must travel through an arc length with a magnitude of 4.3 × 1011 m to have an angular displacement of magnitude 0.39 rad. From this information, determine the average radius of Betelgeuse.

5. The only circular border in the United States is between northern Delaware and Pennsylvania. The border has a length of about 35.0 km. If a vehicle traveling through an arc length of this size has an angular displacement with a magnitude of 1.75 rad, what is the border’s radius?
