
Name________________________________________ 

Physics 111 Quiz #6, March 3, 2017 

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. 

____________________________ 

1. Copper x-rays of energy 8.04keV are completely backscattered from a thin carbon target.  What is 
the energy of the backscattered x-rays?  

E = hc
λ

→ λ = hc
E

= 6.63×10−34 Js × 3×108 m
s

8.04 ×103eV × 1.6 ×10
−19 J
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= 1.546 ×10−10m
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1− cosφ( ) = λ + 2h
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= 1.546 ×10−10m + 2 × 6.63×10−34 Js
9.11×10−31kg × 3×108 m

s

= 1.595 ×10−10m

E ' = hc
λ '

= 6.63×10
−34 Js × 3×108 m

s

1.595 ×10−10m
× 1eV
1.6 ×10−19 J

= 7796.2eV = 7.80keV

 

 

 

2. What is the speed of the recoiling electron as a fraction of the speed of light?  

E = E '+ K → K = E − E ' = 8.04keV − 7.80keV = 0.24keV
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3. Ultraviolet photons (λ = 210nm ) are incident on an aluminum surface (φ = 4.1eV ) at a rate of 

4.7 ×1015 photons
sec and make a spot on the surface of area A = 1mm2 and eject electrons (called 

photoelectrons) from the aluminum surface.  What will be the speed of the ejected electrons as a 
fraction of the speed of light? 

K = hc
λ

−φ = 6.63×10−34 Js × 3×108 m
s

210 ×10−9m
× 1eV
1.6 ×10−19 J

⎛
⎝⎜

⎞
⎠⎟
− 4.1eV = 5.92eV − 4.1eV = 1.82eV

K = 1.82eV = 1
2 mv

2 = 1
2 0.511×10

6 eV
c2( )v2 → v = 0.0027c

 

 

 
 
 
 
 
 
 

 

  

 

   

 

4. Suppose that instead of using ultraviolet light to illuminate your aluminum surface, you decide to use 
yellow light (λ = 578nm ).  The yellow light is incident on the same aluminum surface as in part 3 

and the yellow light also makes a spot of area A = 1mm2 .  If the rate of yellow photons incident were 
to increase to three times that of the ultraviolet photons, the number of photoelectrons ejected per 
second (assuming efficiency) would 

a.  increase because yellow photons produce photoelectrons more easily than ultraviolet photons. 

b.  increase because yellow photons are of a higher frequency than ultraviolet photons. 

c.  decrease because yellow photons produce photoelectrons less easily than ultraviolet photons. 

d.  would be zero because the wavelength of the yellow photons too small to produce photoelectrons. 

e.  would be zero because the wavelength of the yellow photons too large to produce photoelectrons. 
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g = 9.8 m
s2

1e = 1.6 ×10−19C

k = 1
4πεo

= 9 ×109 Nm2

C2

εo = 8.85 ×10
−12 C2

Nm2

1eV = 1.6 ×10−19 J

µo = 4π ×10−7 Tm
A

c = 3×108 m
s

h = 6.63×10−34 Js

me = 9.11×10
−31kg = 0.511MeV

c2

mp = 1.67 ×10
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c2

NA = 6.02 ×10
23

Ax2 + Bx +C = 0→ x = −B ± B2 − 4AC
2A

 

!
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

⎛
⎝⎜

⎞
⎠⎟

!vf =
!vi +
!at

vf
2 = vi

2 + 2aΔx
!x f =
!xi +
!vit + 1

2
!at 2

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	


