Name
Physics 120 Quiz #1, January 14, 2022

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. Suppose that you are driving down a road at 60mph (~ 26.8). Exactly 300m ahead of you, there
is a sign that says the speed limit in town is 30mph (~13.4). You put on your brakes and
decelerate at a rate of S%’h (~22 Sﬂ?)' Unfortunately, a cop sees you, pulls you over and says that

when you crossed into the 30mph zone, you were speeding and gives you a ticket. You of course

think that you were not speeding. When you go to court, you argue your case before the judge. To
prove that you were not speeding, you use the information above and calculate for the judge how far
you it would have taken you to reach 30mph from a starting speed of 60mph. What is that distance?

2 .2
Vi =V, +2aDx

(13.42) =(26.82) -2x 224 Dx
Dx=122.4m

2. Another way you could have proven to the judge that you were not speeding is to calculate your speed

if you were to travel the full 300m. What would your speed have been after this distance and what
would this imply about you speeding?

2

Vi, =v. +2a,Dx = (26-8%)2 ~2x2.24x300m = -601.82
v, = not defined

This result means that (keeping this deceleration) you would have stopped well before 300m:.



3. Arock is dropped from rest from the edge of a cliff of unknown height. The rock hits the water below
the cliff 6.2safter it was released. What is the height of the cliff?

v,y tv, tiatt=-47 9.8;’—;(6.2s)2 = -188.4mor 188.4 mbelow where the rock was

dropped.

4. Suppose now that another rock was thrown from the same cliff but this time with an unknown initial
vertical velocity. The rock is observed to hit the water 4.5safter it was thrown. What are the
magnitude and direction of the initial velocity that the stone was thrown from the cliff with?

Y=y tvttial
-188.4m = v, (4.55) -1~ 9.84(4.55)" = -188.4m
v, =-19.92

The rock was thrown in the vertically downward direction (the negative sign) with a magnitude of
199z,

5. For the case in part 4, what is the impact velocity (magnitude and direction) of the rock just before it
struck the water?

Vi =V + at= —199% - 98%2 “455= _64%



Physics 120 Formula Sheet

General Definitions of Motion Geometry

A7 = (Ax, Ay, Az) = (xf — X;, Y — ¥, Zf — Z;) C = 21r Acircie = 1% Apoer = LW
5 A7 Ax Ay Az

V= TS Atriangle = %bh; Asphere = 4mr?

_ A Av, Avy Av, — 4.3, — 2p. = 1742
=a s o am Vsphere = 31175 Veyr = 1r*h; Voone = 370rh

dr = (dx, dy,dz)
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dv dvy dvy dv,
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Motion with constant acceleration

- - - 1> 1 1 1

Te =1, + Uit + Eatz = (X, Y, 2¢) = (x; + Vit + Eaxtz,yi + vyt + antz,z + vt + Eaztz)
Up = U; + At = (Vpy, Uy, Vpz) = (Vig + Ay, Uiy + ayt, v, + azt)

Forces/Momentum Constants
g - _ 2
p=mvy g=98% G=667x10717
= _ dﬁ _ - _ m, _ _ 8 m
Fnet - E ma Vsound = 34‘3?, Viight = C = 3x10 5
= [dp = [ Fpeedt N, = 6.02 x 1023
] f Fpeedt
ne || dt dt Il
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Vectors

5=/Y+§—>(cx,c C,) = (Ay + By, Ay + By, A, + B,) +(Cy,, Gy, C); IC = /c,3+cy2+czz

= |4||B| cos 6 = A,B, + A, B, + A,B,
><§ | ||B|sm9—(ay — bya, a,by — byay, axb, — byay)



Work and Energy

WT:deT:fﬁ-dF AKy
WszdWszf-dézAKR
Whet = Wy + Wy :AEsys :{

Wier = —ZAU = AKy + AK

Uy = mgy
Us = %kx2

Rotational Motion
s=1r0 »>ds =rdb

“Ta T Tar T
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wr = w; +at
wf=a)i2+2aA0

Rotational Forces/Momentum
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Table 10-2 Some Rotational Inertias

4 Hoop about
‘ R central axis v
Y 2 '

Axis y

Annular cylinder Solid cylinder
(or ring) about (or disk) about
central axis central axis

/Ili\/l

1= MR @ | 1=IM(R}+ R O e
Axis Axis Axis
Solid cylinder Thin rod about Solid sphere
(or disk) about axis through center about any
\ central diameter perpendicular to diameter
| length oR
AP L
R \/| e \
I=iMR2 + hML2 (d) 1= AML2 (o) - IMR2 0

Axis Al l Axis
E2 Thin { Hoop about any Slab about
spherical shell R\ diameter perpendicular
| “aboutany axis through
9R  diameter ) " center
| = Y b/
| [ g
~ g o h - v (
1= MR © I= MR ® I= AM(a? + B%) f

Some moments of inertia from Halliday, Resnick, & Walker, 10" edition.



