Name
Physics 110 Quiz #2, April 7, 2023

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

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

1. Anaction hero is trying to catch his bus. He starts off 15m away from the back of the bus
and runs at a constant speed of 6.5%. Unbeknownst to our hero the bus is being driven by
his archnemesis. If the bus starts from rest and can accelerate at a rate of 17, will our

action hero catch the bus? Assume that if the action hero reaches the back of the bus he
can grab on and climb on board.

Taking the origin to be at the action hero and to the right as the positive x-direction we
have

— 1 2 — 1f.omy 2
xf,bus = Xibus + Ui,bust + Eabust - xf,bus =15m + 2 (15_2) t

1
Xfan = Xian + Viant + 504t > Xpay = + (6-5%) t
If the AH catches the bus, there will be a time when x¢ 4y = Xxf pys-

1
Xp.an = Xpous = (6.57) ¢ = 15m + 1 (12)¢2 - 05752 — 6.57¢ + 15m = 0

L= {13055

The AH catches the bus after a time of 3s.

2. If our action hero does in fact catch the bus, how far down the road does he grab the back
of the bus?

m m
xpan = +(6.57)t = 657 x 35 = 19.5m

or
1 1
Xfpus = 15m +5(1§) t? = 15m + E(1?2) (3s)2 = 19.5m



If our action hero does in fact reach the back of the bus, what will be both the speed of the
bus and the speed of our action hero?

— —_ —_ m
Vian = Viag T Qapt = Vijag = 6.5%

m m
Ve bus = Vipus T Qpust = Apyst = 15_2 X 3s = 3?

Suppose that a rock is dropped from the edge of a cliff 90m high. One second later, a
second rock is thrown straight down with just the right velocity to ensure that the two rocks
hit the ground at the same time. What is the initial velocity of the second rock?

Taking the origin to be at the rock and up away from the ground as the positive y-direction
we have for the time it takes the first rock to hit the ground

_ 1 2 _1 2 |2y [2(=90m)
Vr=Yit vyt +ayt° o yr =cayt" >t = /a—y = / oo 4.29s.

The second rock must hit the ground at the same time as the first, but it was thrown 1s
later. Thus, the time of flight for the 2" rock is 4.29s — 1.00s = 3.29s.

—1g,t2  —90m — 3(—9.8%)(3.29s)?
_ 1 2 _ Yf2 zaytz _ 2 2 _ m
Yr = Yi T vt +oa,tt > v, = s = 3'29; =-11.2—

What is the impact velocity of the second rock with the ground?
Vpy2 = Vi + ayty = —=11.27 = 9.85 X 3.29s = —43.5%

or

ngy,Z = vizy,z + 2a,Ay - vpy, = vizy‘z + 2a,Ay

2
Vpy2 = \/(—11.2%) +2(—9.87) (-90m — 0m) = +43.5 > vy, , = —43.5%




