Problem 1. An object with zero velocity at time ¢ = 0 accelerates Eastward
with acceleration 3o and Northward with acceleration 4a, where « is a con-
stant. At time ¢t = T the object stops accelerating Eastward. Thereafter it
accelerates Westward with acceleration 3¢, with its Northward acceleration
continuing unchanged. It you choose to use angles, the following might prove useful:
cos7! & =sin™' & = tan~! i— ~2 37°.

a) What is the velocity at time ¢t = T?
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b) What is the average acceleration between times ¢t =0 and ¢t =77
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c) What is the position at time ¢t =77
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d) What is the velocity at time ¢ = 277
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e) What is thf_éverage .écceleration between times t = 0 and t = 277
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f) What is the position at time ¢ = 27'7
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Problem 2. The second hand on a clock is % meters long and moves in uni-
form circular motion. Take the y-axis to be in the direction of 12 o’clock and
the x-axis to be in the direction of 3 o’clock. You may leave your answer in terms
of sines and cosines of specified angles or work through them if you like.

a) Calculate the instantaneous velocity of the tip of the second hand at 12:00:50.
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Nhe instantaneous acceleration of the tip of the second hand at
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c¢) Calculate the average velocity of the tip of the second hand between 12:00:50
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d) Calculate the average velocity of the tip of the second hand between 12:00:00
and 12:00:50.
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e) Calculate the guverage acceleration of the tip of the second hand between
12:00:00 and 12:00:50. CoAL
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f) Nc‘)—\-avwé.onsid‘éx.'.thé.a'uemge acceleration of tip of the second hand between

12:00:50 and 12:01:00. What is the ratio of the magnitude of this acceleration
to the magnitude of the acceleration calcultate in part e)?
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Problem 3. A ball is launched from the ground at a 45 degree angle above the
horizontal (which we take to be the x-axis). It rises to a maximum height,

falls back down to the ground and bounces. After the bounce its velocity again
makes a 45° angle to the horizontal x-axis, but the magnitude of the velocity :
right after the bounce is a factor of % times the magnitude before the bounce.

Letting the time of the launch be t = 0, the bounce occurs at ¢t = T'. After the

bounce the ball rises to a new maximum height and then bounces a second

time. You can ignore air resistance. Take the acceleration of gravity to be g.

a) What is the ball’s maximum height between launch and the first bounce?
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b) What is the magnitude of the ball’s initial velocity?
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c) How far does the ball travel between launch and the first bounce?
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d) By what factor is the time between the first and second bounces smaller
than or larger than the time between launch and the first bounce?
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e) By what factor is the maxiumum height between the first and second bounces
smaller than or larger than the maxiumum height between launch and the
first bounce?
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f) By what factor is the distance between the first and second bounces smaller
than or larger than the distance between launch and the first bounce?
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