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1) Atright, you see a system of masses with massless, frictionless pulleys..‘(,\(f )

However, there is a coefficient of friction of 0.4 between the center O 2 kg |
block and the surface it is on. The system of masses is released from res 7 /_/ 7 |:
with each of the hanging masses 4 m off the floor. Find the following C) - i

three quantities by any means you like in any order you like: 4 ,
a) The speed when a mass hits the ground. (optional) o€ 3 kg 1kg \
b) The acceleration of the system C A

¢) The tension in the string connected to the 1 kg mass.
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2. I compress a spring (k = 3200 N/m) and use it to Jaunch a 2 kg mass at a speed of 20 m/s off the edge of :
a 25 m cliff, at an angle of 30° above the horizon. Please find as many as possible of the following: "
a) How far do I have to compress the spring in order to get the 20 m/s launching velocity?
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b) Please find the time that the 2 kg mass is in the air as it falls to the ground 25 m below.
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¢) How far from the base of the cliff does the mass land? _"

Vo(x) = 20¢5(=) = 0132 = 17,3205
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d) Please find the final velocity of the 2 kg mass when it hits the ground, 25 m below — provide
the answer in terms of speed and angle. RNEmEHCS *
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3. There are two planets made from the same substance. Planet B js three times as large as planet A that
I'p= 3ra. Imagine that | visit each planet.

an answer alone is worth zero points — please explain Your logic:
a) What is the ratio of the masses of the two planets? mp=__mju. This question particularly doesn’t

really fall under one of the 4 lenses, but show your logic
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¢) Ifthe planets were allowed to fali;g%];erﬁ‘om rest, what would be the ratio of the speeds of the

planets right before they hit? vg= \y, INE2 L4 N C&)WU\Q. Z
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1) Atright, you see a system of masses with massless, frictionless pulleys. AL 3
However, there is a coefficient of friction of 0.4 between the center ( O 2kg _("G';
block and the surface it is on. The system of of masses is released from rest A
with each of the hanging masses 4 m off the floor. Find the following ]/ n |],
three quantities by any means you like in any order you like: '

a) The tension in the string connected to the 1 kg mass. 3 .kg 1kg |
b) The speed when a mass hits the ground. / A

¢) The acceleration of the system
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apress a spring (k = 3200 N/m) 50.cm and use it to launch a 2 kg mass off the edge of a 25 m ¢liff,

,an angle of 30° above the horizon. Use any method you like to find as many as possible of the
rollowmg

a) The final velocity of the 2 kg mass when it hits the ground, 25 m below — prov1de the answer in
terms. of speed and angle.

v b) How far from the base of the cliff the mass lands.
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3. There are two planets made from the same substance. Planet B is three times as large as planet A, that is \
el .

r3 = 3ra. Imagine that I visit each planet. P .l
an r#:swe_rﬂp_ne is worth zero points — please explain your logic:
a) What is the ratio of the masses of the two planets? mp=_ my. This question particularly doesn’t

i F . \/ really fall under one of the 4 lenses but show your logic.®
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b) Where do I weigh more, and what is the ratio of my weight on each planet? I 3 “a. This
- question partlcularly doesn’t really fall under one of the 4 lenses, but show
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¢) IfIneed to escape from the planet into deep space, what i 1s the rat10 of my escape Ve10c1t1es from
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d) If the planets were allov(/ed to fall together from resl what would-be-the ratioof the prLdS of't
moren i m

planets right before they hit? vg= _Va_ fp A"~ ""7
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e) If1 want to put myself between the two planets so that [am no% attracted to uther one more than —
the other, estimate the ratio of my distance from each planet: IXB= __ Xa. This ques’no?’/

particularly doesn’t really fall under one of the 4 lenses, but show your logic. (
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