Week 1 CHW Solution

Question 1:

So far in your life, you may have assumed that as you are sitting in your chair right now, you are
not accelerating. However, this picture is not quite complete! You are on the surface of the Earth,
which is rotating. Which means you are in Uniform* Circular Motion about the North-South axis
of the Earth!

(a) What is the linear acceleration of a person sitting in a chair on the equator?

(b) If you were sitting at the equator, would your mass times the gravitational acceleration of the
Earth (mg) be greater than, less than, or equal to the normal force exerted on you by the chair
you are sitting on? Explain.

(c) A classmate of yours asks you why we have ignored this acceleration for the whole first term
of physics. “Is everything we’ve learned a lie?” they ask. Assuming you are at the equator, use
order of magnitude sensemaking arguments comparing the normal force from your chair
with your weight to assuage their fears.

(d) The latitude of Corvallis is 44.4°. If you were sitting in a chair in Corvallis, what would be
your linear acceleration?

*actually the rotational speed of the Earth is decreasing with time at a rate of about 1.7 milliseconds
per century! This means, as we will discover in the conserved rotational quantities lectures, that be-
cause angular momentum must be conserved, the moon is moving slowly away from us! We can
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