
Name________________________________________ 

Physics 111 Quiz #7, March 12, 2021 

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. Suppose that you perform a photoelectric effect experiment with gold as the emitter.  What is the 

work function of gold (in 𝑒𝑉) if the minimum frequency of incident light needed to eject electrons 

from the gold surface is 𝑓𝑚𝑖𝑛 = 1.32 × 1015𝑠−1?    

 𝐾 = ℎ𝑓 − 𝜙 → 0 = ℎ𝑓𝑚𝑖𝑛 − 𝜙 → 𝜙 = ℎ𝑓𝑚𝑖𝑛 = (6.63 × 10−34𝐽𝑠 ×
1𝑒𝑉

1.6×10−19𝐽
) × 1.32 × 1015𝑠−1  

 𝜙 = 5.47𝑒𝑉 

 

 

 

 

 

 

 

2. Suppose that you use the same gold emitter, but this time you shine a different color of light onto the 

metal surface and this particular color causes electrons to be emitted from the gold surface.  To stop 

these electrons from striking the collector, we need to apply a stopping potential difference of 7.70𝑉.  

What was the wavelength of the light that was used?   

𝐾 = 𝑒𝑉𝑠𝑡𝑜𝑝 = ℎ𝑓 − 𝜙 =
ℎ𝑐

𝜆
− 𝜙 → 𝜆 =

ℎ𝑐

𝑒𝑉𝑠𝑡𝑜𝑝 +𝜙
=
(6.63 × 10−34𝐽𝑠 ×

1𝑒𝑉

1.6×10−19𝐽
) × 3 × 108𝑚

𝑠

7.70𝑒𝑉 + 5.47𝑒𝑉
 

𝜆 = 9.4 × 10−8𝑚 = 94𝑛𝑚 

 

 

 

 

 

 



3. Tungsten x-rays (𝐸 = 67.2443𝑘𝑒𝑉) are used in a Compton effect experiment and are observed to 

scatter from stationary electrons in a block of carbon at an angle of 𝜙 = 1250  with respect to the 

direction of the incident beam.  What is the energy of the scattered x-rays?  

𝜆′ = 𝜆 +
ℎ

𝑚𝑐
(1 − cos 𝜙) →

𝜆′

ℎ𝑐
=

𝜆

ℎ𝑐
+

ℎ

ℎ𝑚𝑐2
(1 − cos 𝜙) →

1

𝐸′
=
1

𝐸
+
(1 − cos 𝜙)

𝐸𝑟𝑒𝑠𝑡
 

1

𝐸′
=
1

𝐸
+
(1 − cos 𝜙)

𝑚𝑐2
=

1

67.2443𝑘𝑒𝑉
+
(1 − cos 125)

(511𝑘𝑒𝑉
𝑐2
)𝑐2

→ 𝐸′ = 55.7103𝑘𝑒𝑉 

 

 

 

 

 

 

 

 

 

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

𝐸 = 𝐸′ +𝐾𝑒 → 𝐾𝑒 = 𝐸 − 𝐸′ = 67.2443𝑘𝑒𝑉 − 55.7103𝑘𝑒𝑉 = 11.534𝑘𝑒𝑉 

𝐾 = (𝛾 − 1)𝑚𝑐2 → 𝛾 = 1 +
𝐾𝑒
𝑚𝑐2

= 1 +
11.534𝑘𝑒𝑉

(511𝑘𝑒𝑉
𝑐2
)𝑐2

= 1.0226 

𝛾 =
1

√1 −
𝑣2

𝑐2

→ 𝑣 = √1−
1

𝛾2
𝑐 = √1 −

1

(1.0226)2
𝑐 = 0.209𝑐 
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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 

𝑁𝑚2

𝐶2
 

𝐶2

𝑁𝑚2
 

𝑃 =
2𝑆

𝑐
 


