Name

Physics 110 Quiz #1, September 18, 2020

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is worth 10
points total.

| affirm that | have carried out my academic endeavors with full academic honesty.

1. A model rocket of mass 4kg is launched from rest, vertically from the edge of a cliff 30m
above the ground below. The rocket accelerates engines are capable of producing an upward
acceleration at a rate of ag = 157 for 4s, at which point the rocket’s engine shuts off. How

fast is the rocket traveling vertically the moment the engine shuts off?

Taking upward as the positive y-direction we have that the net acceleration
m m m
anet = aR - g = 155—2_ 9.85—2 = 5.25—2

The speed of the rocket when the engine shuts off is:
Uy = Viy + Anert = Aneet = 5.2 X 4s = 20.8%

2. When the rocket’s engine shuts off, how high above the cliff is the rocket?

The height above the cliff (taken as y; = 0m) from rest is given by:
Ve =Y + vt + %anett2 = %anett2 = %(52?2) (45)? = 41.6m

3. The rocket continues to move upward after its engine shuts off. For how much longer in time
does the rocket climb after the engine shuts off and just before it begins to fall back to Earth?

When the rocket’s engine shuts off, it continues to climb because it has an upward speed.
But, the only acceleration on the rocket is due to gravity. The time to maximum height:

vy 2087

Vry = Vi +Apet 2 0 =0, —gt >t = — WzZs
82



From the moment the rocket’s engine shuts off to the point at which the rocket reaches its
maximum height, how much higher does the rocket travel vertically?

Taking the point at which the rocket’s engine shuts off as y; = Om, we have the rocket’s
initial velocity upwards as v;,, = 20.8Zunder the action of gravity. The extra distance
traveled by the rocket is:

Ve =Y +vyt+ %anett2 = vyt — %gt2 = (20.8? X 25) — %(98522) (25)?2 =22m

The rocket momentarily comes to rest at the very top of its motion and falls back to the
ground missing the edge of the cliff as it falls. With what impact speed does the rocket attain
just before it strikes the ground, 30mbelow the cliff’s edge?

The maximum height of the rocket above the ground is given by the sum of the distances
from the ground to the cliff’s edge, the height above the cliff’s edge when the engine shuts
off and the remaining distance to maximum height: 30m + 41.6m + 22m = 93.6m. Taking
the ground as y, = Om and y; = 93.6m, the rocket falls from rest under the action of

gravity. Thus, the impact speed is given by:

v, = vi, +2a,Ay = —29(yr — yi) = 29y; = Vpy =29y = JZ X 9.8532 X 93.6m
_ m

vy = 42.8%
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