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Collaboration is not allowed. You will have 30 minutes to download, solve, take pictures, AND upload this
exam to Gradescope.

1.

The news of Benny’s successful weather probe launch last week travelled fast. Benny is now regarded
as one of the worlds most prestigious atmospheric researchers. Penn State University contacted Benny
to design a new spring apparatus to launch a 0.50 kg weather probe. Benny came up with a design and
plotted its spring force vs distance as shown in the graph below.

(@) What is the magnitude of work required FS (N)

to compress this spring apparatus from A
0 to 0.60 meters? 22000
20000 ’
(b) After the spring is compressed, the 18000 /
weather probe is placed on top of the 16000 )4
spring. The weather probe is then 14000
launched vertically upwards by the 12000 L/
spring. What is the sign of the work 10000 //
from the spring on the weather probe as 8000 /
the spring uncompresses? Explain your 6000
reasoning in words, phrases, diagrams, 4000
etc... 2000
(o) After leavipg the spring apparatus, while é’) 9 D q‘,’) S ,\f)’J $ @ (})3 <_f§’<o° &? (\O
the probe is flying upwards, what is the 00000000 000

sign of the work currently being done by
gravity on the probe? Explain your reasoning in words, phrases, diagrams, etc...

(d) After the probe reaches its maximum height, it begins to fall back downwards. What is the sign
of work currently being done by gravity on the probe as it is moving downwards. Explain your
reasoning in words, phrases, diagrams, etc...
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