Individual Quizbit 2
PH201, Fall 2022

You are encouraged to discuss these questions with others, but those conversations need to be only in words. Please do not
write down steps for others, draw pictures, show math steps, or consult online resources. Any work shown here should be
your own thoughts and not copied from any source. You will be graded on the clarity of how well you communicate your
steps and reasoning, not on absolute correctness. Hand write your solutions (paper or tablet) and turn your work into Grad-

escope.
Problem Statement | The aC:<E race happens once every Galactic year. The goal is simple: starting from rest at Alpha Cen-
tauri, the first spaceship to reach Epsilon Eridani wins. There is a catch, the only propulsion systems allowed are matter-
antimatter annihilators that provide thrust. So no wormhole generators, cytonic hyperdrives, time machines, or any device
that doesn’t use thrust produced directly from the matter-antimatter interactions. Each contestant must submit their engi-
neering designs for their matter-antimatter drive to the aCeE race governing board exactly 0.137 Galactic years before the

race begins.

The velocity profile for two alien ships, Calyxian and Dulopsezs, were taken from the submitted engineering designs and
shown below. The axes are identical for each design (e.g. v, on the Calyxian graph is the same v, on the Dulopsezs graph).

Calyxian Spaceship Velocity Graph Dulopsezs Spaceship Velocity Graph
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(a) Describe the motion of the Calyxian spaceship throughout its entire motion. Break this description up into intervals
for easier communication (e.g. between time 0 and t;, between t; and t,, etc...). Your solution should include de-

scriptions of position, velocity, and acceleration.

(b) Which spaceship would win the race? Use the provided graphs to support your answer.



Group Quizbit 2

PH201, Fall 2022

You will be working with your group to create a single solution for these questions. You are encouraged to think about the
questions beforehand, and discussing with your classmates is encouraged, but do not bring a solution to your group’s work-
ing session. You are working to develop a shared solution, with the input and problem solving skills of all your group mem-
bers. You will be graded on both the clarity of how well you communicate your steps and reasoning, and on absolute cor-
rectness.

Problem Statement | Consider a hot air balloon at rest on a non windy day that is 3,000 meters directly above you while
you stand on the surface of the Earth. Since it is not windy, the hot air balloon does not move relative to you. A skydiver

exits the hot air balloon at an initial speed of zero and falls towards the surface of the Earth. The skydiver reaches a maxi-
mum constant speed (terminal speed) 15 seconds after they exited the balloon. The skydiver uses a parachute 30 seconds

after they exited the balloon and quickly reaches a new constant terminal speed. The skydiver reaches the ground 45 sec-
onds after they exited the balloon.

(a) Sketch a plot of the velocity of the skydiver as a function of time. Be sure to include axis titles and estimated values.
(b) Sketch a plot of the acceleration of the skydiver as a function of time. Be sure to include axis titles and estimated values.

(c) After landing, the same skydiver goes back up to the same height in the same hot air balloon and jumps again. This time,
the skydiver uses a parachute that has a smaller cross-sectional area than the first parachute. The parachute is de-
ployed at the same 30 second mark as before. Sketch a new velocity vs time for this second jump with the smaller para-
chute. Make sure this graph is approximately to scale with respect to the first graph.



