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Physics 111 Quiz #1, January 10, 2014

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

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

1. A charge—q is to be placed at either point A or point B. Assume that points A and B lay along a line

that is midway between two equal magnitude positive charges (blue dots). Compared to the net
force experienced by charge —g at point B, the net force experienced at point A is

a. greater than at point B. ‘ B
b. equal to that at point B.
@ess than that at point B. o #A o
d. unable to be determined since the magnitude of the charge and distances between the charges are
unknown.

2 In the quark model of elementary particles, the proton is made up out of three quarks. The quark

. : : 2
structure of the proton is shown below in which there are two “up” quarks (g, =+ ge) and a

1
“down” quark (q,,,,, = —ge ). Suppose that these quarks lie equally spaced on a circle of radius (

1.2 x 107" mthe “size” of the proton if you will.)

a. Using the geometry of the system, what is the separation between each of the quarks? (Hint: it is
not the radius of the proton.)

0830 =2 = x = rc0s30 =12 x10"°m x c0s30 =1.04 x 10~ m
r

F=2x=208x10"m

b. What is the electrostatic force on the down quark?
EFX : 0 by symmetry

kd, G
SF: -F,, sin0-F,,sin0 = -2F,, sin0 = -2(W)sin9
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r (208107 m)’




Electric Forces, Fields and Potentials

WA,B =qA VA,B

Magnetic Forces and Fields
F = qvBsinf
F = [IBsinf
T= NIABsinf = uBsinf
PE = — uBcosf
p tl
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Constants
g=9.8s”%
le=1.6x10"°C
1
TTE,
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£, =8.85x1077 Ao
leV =1.6x10"°J
u, =4mrx107 In
c=3x10%2

h=6.63x107*Js

k= =9x10° <5
Nm

0.511MeV
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937.1MeV
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948.3MeV
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931.5MeV
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c

m,=9.11x10""kg =
m,=1.67x10""kg =
m, =1.69x10"" kg =

lamu =1.66x10" kg =

N, =6.02x10%

Ax* +Bx+C=0—>x=
24

Ay _ N A(BAcosh)

—B++B*-44C

Circles :

Triangles:

Spheres:

Physics 111 Equation Sheet

Electric Circuits

_AQ
Ar
V=IR=1 p—L)
4

J eries 2
parallel 2 R
vV 2

P=I1V=IR="—
R

0=CV= (’“O )V c,y

2
=lor=1cr’= 9
-0 2C

Qcharge (t ) = Qmax (1 - e_ﬁ ]

lesuhargc (l) max

Cpamllel = 2 Ci
=
N

]— R—
Coe 4G,

series

Light as a Particle & Relativity

E=hf= 7 =pc
= hf p=eV,,
A=—o (1 —cos¢)
m,c
1
V= l_é
c
p=ymy
E,, =KE+E,, =ync’
E,zom, pzc2 +m*c?
Erest = mc2
KE=(y -1)nc?
Geometry
C=2m=aD A=m"
A=1bh
A=4m’  V=im’

Light as a Wave

1
c=fA=
V 80#0
S()= "8V _ e B2(r)=
time x area
2
1=8,, =%ce Ey, = ¢ Do
2u,
_ E _ Force
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V= ==
NE T
Hinc = greg/'I

n,sin6, = n, sin6,
1
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N
thal = ]:[MI
dsinf = mA or (m+%)l

asing =m'A

Nuclear Physics

Ehinding = (Zmp + Nmn - mrest ):2
AN _ AN, = N()=N,e™
At
Ar)=A4,.e™
m(t)=me™
In2
L =—=
RS

Misc. Physics 110 Formulae

7o Ap A(mv)

At At
F =-kj

2

— voo.
F.= mEr
W = AKE =1 ml? =v? )= ~APE
PEgravity = mgy
PEsprmg ky
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