
Name________________________________________ 

Physics 111 Quiz #7, March 6, 2015 

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

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

____________________________ 

The questions below are not necessarily related to one another.   

1. A proton is accelerated from rest through a potential difference of 25𝑀𝑉.  The speed of the 
proton after it has traveled a distance of 7𝑚  through this potential difference is 
a. 0.020𝑐. 
b. 0.231𝑐. 
c. 0.611𝑐. 
d. 0.226𝑐. 
 
 
 
 
 

2. An experimenter finds that no photoelectrons are emitted from a tungsten target unless the 
wavelength of light is less than 270nm .  Her experiment will require photoelectrons to be 
produced from the tungsten target with a maximum kinetic energy KE = 2eV .	  	  What 
frequency of light should she use for her experiment?  
 
First we need the work function of tungsten.  To find that we know the maximum wavelength 
(and thus the minimum frequency) needed to eject photoelectrons from tungsten.  The work 

function is:  𝐾𝐸 = 0 = !!
!
− 𝜙 → 𝜙 = !!

!
=

!.!"×!"!!"!"×!×!"!!!
!"#×!"!!!

= 7.37×10!!"𝐽×
!!"

!.!×!"!!"!
= 4.6𝑒𝑉. 

 
The frequency of light needed is given by:  𝐾𝐸 = ℎ𝑓 − 𝜙 → 2𝑒𝑉 = ℎ𝑓 − 4.6𝑒𝑉 → ℎ𝑓 =

6.6𝑒𝑉 → 𝑓 =
!.!!"×!.!×!"

!!"!
!!"

!.!!×!"!!"!"
= 1.59×10!"𝑠!! 

 
 
 
 
 

�	  



3. Show that the maximum kinetic energy of a recoiling electron in a Compton effect scattering 

experiment is KEmax =
2E2

Erest + 2E
, where E is the energy of the incident photon, and Erest is 

the rest energy of the electron.  
 
The maximum kinetic energy of the recoiling electron is when the incident x-ray is 
completely backscattered (𝜙 = 180!).  Thus we have: 𝜆! = 𝜆 + !

!"
1− 𝑐𝑜𝑠𝜙 = 𝜆 + !"

!"
→

𝐸! = !!
!!
= !!

!!!"
!"

.  The kinetic energy that the electron gets is the difference between the 

incident and scattered photon energies.  Therefore, 𝐾𝐸 = 𝐸 − 𝐸! = !!
!
− !!

!!
= !!

!
− !!

!!!"
!"

=

!!!

!! !!!"
!"

.  But, 𝑐 = 𝑓𝜆, so making this substitution and simplifying the algebra gives: 

𝐾𝐸 = ! !! !

!!! !! !!
!!!

= 2E2

Erest + 2E
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



( )

( )

( )

∑

∑

∑

∑

=

=

−

−

=

=

=

=

=

⎟⎟⎠

⎞
⎜⎜⎝

⎛
−=

===

=⎟
⎠
⎞⎜

⎝
⎛==

===

=

=

⎟
⎠
⎞⎜

⎝
⎛==

Δ
Δ=

N

i iseries

N

i
iparallel

RC
t

RC
t

N

i iparallel

N

i
iseries

CC

CC

eQtQ

eQtQ

C
QCVQVPE

VCV
d
ACVQ

R
VRIIVP

RR

RR

A
LIIRV

t
QI

1

1

maxdischarge

maxcharge

2
2

2
1

2
1

0
0

2
2

1

1

11

1

2

11

κκε

ρ

( )

( ) 2

2

42222

2

2

2

max

1

1

1

cos1

mcKE
mcE

cmcpE
mcEKEE

mvp
c
v

cm
h

eVhfKE

pchchfE

rest

total

resttotal

e

stop

−=

=

+=

=+=
=

−
=

−=Δ

=−=

===

γ

γ
γ

γ

φλ

φ
λ

 

F = qvB sinθ
F = IlB sinθ
τ = NIABsinθ = µB sinθ
PE = −µBcosθ

B = µ 0I
2πr

ε induced = −N ΔφB
Δt

= −N
Δ BA cosθ( )

Δt

c = fλ = 1
εoµo

S t( ) = energy
time× area

= cεoE
2 t( ) = c B

2 t( )
µ0

I = Savg = 1
2 cεoEmax

2 = c Bmax
2

2µ0

P = S
c
= Force
Area

S = So cos
2θ

v = 1
εµ

= c
n

θinc = θrefl

n1 sinθ1 = n2 sinθ2
1
f
= 1
do

+ 1
di

M = hi
ho

= − di
do

Mtotal = Mi
i=1

N

∏

Sout = Sine
− µixi

i
∑

HU = µw − µm

µw

 

!
F = k Q1Q2

r2
r̂

!
E =
!
F
q

!
EQ = k Q

r2
r̂

PE = k Q1Q2

r

V r( ) = k Q
r

Ex = − ΔV
Δx

W = −qΔVf ,i

( )
( )

( )
( )

λ

λ

λ

λ

λ

2ln
2
1

2

=

=

=

=→−=
Δ
Δ

−+=

−

−

−

t

emtm
eAtA

eNtNN
t
N

cmNmZmE

t
o

t
o

t
oo

restnpbinding

A
ACBBxCBxAx

N
c
MeVkgamu

c
MeVkgm

c
MeVkgm

c
MeVkgm

Jsh

c

JeV

k

Ce

g

A

n

p

e

s
m

A
Tm

o

C
Nm

o

Nm
C

o

s
m

2
40

1002.6

5.9311066.11

3.9481069.1

1.9371067.1

511.01011.9

1063.6

103

104
106.11

1085.8

109
4
1
106.11

8.9

2
2

23

2
27

2
27

2
27

2
31

34

8

7

19

12

9

19

2

2

2

2

2

−±−=→=++

×=

=×=

=×=

=×=

=×=

×=

×=

×=
×=

×=

×==

×=

=

−

−

−

−

−

−

−

−

−

πµ

ε
πε

 

!
F = Δ!p

Δt
=
Δ mv( )
Δt

= m!a
!
F = −k!y
!
FC = m v2

R
r̂

W = ΔKE = 1
2 m vf

2 − vi
2( ) = −ΔPE

PEgravity = mgy

PEspring = 1
2 ky

2

!
A = Ax

2 + Ay
2

φ = tan−1 Ay

Ax

⎛
⎝⎜

⎞
⎠⎟

3
3
42

2
1

2

4:

:
2:

rVrASpheres

bhATriangles
rADrCCircles

ππ

πππ

==

=
===

Physics	  111	  Equation	  Sheet	  

Electric	  Forces,	  Fields	  and	  Potentials	   	   Electric	  Circuits	   	   	   Light	  as	  a	  Wave	   	   	  

	  

	  

	  

	  

	  

	  

	  

	  

Magnetic	  Forces	  and	  Fields	   	   	  

	  

	  

	  

Light	  as	  a	  Particle	  &	  Relativity	  	   	   Nuclear	  Physics	   	  

Constants	  

	   	  

	  

	  

Misc.	  Physics	  110	  Formulae	  

	  

	  

	  

	  

Geometry	  

	  


