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Physics 111 Quiz #6, March 2, 2018 

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. 

____________________________ 

Radioactive curium-242 decays by emission of an alpha particle (a helium nucleus) to be come more 
stable.  The decay of curium to plutonium is shown below.  

  96
242Cm→ 2

4He+ 94
238Pu  

1. What is the kinetic energy of the emitted alpha particle?  You may assume that the recoil of the 
plutonium is negligible and the kinetic energy of the curium is negligible.  The spectroscopic masses 
of curium-242, the alpha particle and the plutonium-238 are   242.05884u ,   4.00260u , and 
  238.04956u respectively. 
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2. What are the speed and relativistic momentum of the ejected alpha particle? 
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3. If the recoil of the plutonium were taken into account the kinetic energy of the alpha particle would most 
likely 

a. increase by 
 

mPu + mHe

mPu
. 

b. decrease by 
 

mPu

mPu + mHe
. 

c. remain the same. 
d. would depend on external temperature and pressure of the system.  

 

4. Satellites in orbit about the Earth can become charged by the photoelectric effect.  Sunlight 
(which contains wavelengths of light from radio to x-ray) can eject electrons from the outer 
surface of the satellite and satellite designs need to minimize such charging.  The charging of the 
satellite can ruin the sensitive microelectronics contained inside.  Suppose a satellite is coated 
with platinum, which is a metal with a large work function.   What is the maximum wavelength of 
light that can eject electrons from the platinum coating if   φ = 5.32eV ?  

  

K = hf −φ = hc
λ

−φ→ 0 = hc
λmax

−φ

→ λmax =
hc
φ

=
6.63×10−34 Js× 3×108 m

s

5.32eV × 1.6×10−19 J
1eV

= 2.34×10−7 m = 234nm
 

 

5. The Sun is also a source of x-ray radiation.  Suppose x-rays with a wavelength   λ = 5nm of strike 
the platinum coating of the satellite.  Will electrons be ejected from platinum surface and if they 
are, what is the speed of an ejected electron?  If electrons are not ejected from the platinum 
surface, explain why they will not be ejected. 
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6.63×10−34 Js× 3×108 m
s

5×10−9 m
× 1eV

1.6×10−19 J
⎛

⎝⎜
⎞

⎠⎟
−5.32eV = 243.3eV and since this 

is positive, electrons will be ejected.  The kinetic energy of these electrons is given by
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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
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µo = 4π ×10−7 Tm
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c2
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