Physics I [Physics 161]
In-Class Activity 1: Mostly Kinematics
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(1) The two black dots below indicate the position of a chinchilla at two distinct instants in time, t1 and t2. Additionally, the velocity of the chinchilla at the two instants is indicated by the vectors 
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, respectively. The time t2 is precisely 1 second later than t1.
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In the four boxes below, sketch and label vectors pointing in the directions of 
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 during the interval [t1, t2].
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When you complete this part, get John’s signature here before proceeding further:

Signature #1 _______________________________
(2) Scott jogs directly East at 5 m/s for 20 meters, and then walks another 20 meters directly East at 2 m/s.
What is Scott’s average speed during this outing?

What is Scott’s average velocity during this outing?

What is Scott’s average acceleration during this outing?

Signature #2 _______________________________
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(3) Suppose that the position of a loquat in 2-dimensional space is given by the expression 
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, where the components of 
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are given in meters when t is expressed in seconds.
(a) Determine the loquat’s acceleration, 
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(b) Determine the speed of the loquat at time t = 1 second.
(c) Determine the average velocity of the loquat between times t = 1 second and t = 2 seconds.
Signature #3 _______________________________

(4) A Prius moving at a constant speed of 20 m/s has a 50 meter head start on a Jetta. If the Jetta is initially at rest, what acceleration does it need in order to:
(a) Pass the Prius exactly 20 seconds after it starts to accelerate?
(b) Pass the Prius after the Jetta has traveled exactly 350 meters?

(c) In case (a) above, at what relative speed does the Jetta pass the Prius?

Signature #4 _______________________________

(5) If a certain physical quantity Q is defined by the relationship 
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, determine the total % error in Q if the variables x and y have percent errors of 3% and 2%, respectively.
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