
SP211R Exam 1

----- Problem 1 ----- Someone is training for an ultradistance event. One early training
session was comprised of three segments with no break: segment 1) 12 miles at a 3 mph pace,
segment 2) 10 miles at a 5 mph pace, segment 3) 8 miles at a 7 mph pace.

• What is the total distance covered?

• What is the total elapsed time for the entire training session?

• What is the average speed for the entire training session?

----- Problem 2 ----- A large jet starting from rest reaches a takeoff speed of 82 m/s after
moving 1000 m along the runway.

• Assuming constant acceleration, what was the magnitude of the jet’s acceleration while
moving on the runway?

----- Problem 3 ----- A car’s velocity as a function of time is depicted. At t = 0 the car’s
position is x = −60 m.

• What is the car’s acceleration at t = 2 s?

• What is the car’s position at t = 7 s?
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----- Problem 4 ----- At t = 0, a particle’s velocity is 25 m/s up. At t = 4 s, it’s velocity is
65 m/s directed 30◦ above horizontal (mostly to the right and partly up) Calling “to the right” the
+x direciton, and “up” the +y direction,

• Create a nice drawing of axes with labels and vectors with the given vectors labeled, roughly
to scale and directed as described with both vectors starting on the origin.

• What is the x-component of the particle’s average acceleration, ax?

• What is the y-component of the particle’s average acceleration, ay?

----- Problem 5 ----- A projectile is fired from ground level, soars through the air along its
continuous parabolic trajectory, and lands at ground level. The projectile’s launch speed was
25 m/s. The projectile’s launch angle is a steep 60◦ above horizontal.

• How long was the projectile in the air?

• Where did it land?


