
Final Exam 

Name:____________________________ 

Date: _____________________________ 

Welcome to the final exam. There are 30 points, total, available for this exam.  As always, it is 

vitally important that you show your work. No work shown means no credit. Obviously with 

multiple choice answers there will be no work to be shown, but otherwise, if you think of it, write 

it down. Exams sheets should be filled out electronically or can be printed, completed and 

scanned. Attach the completed exam to the exam submission link.  If you have any questions, do 

not hesitate to contact me via email. All answers will be based on the periodic table below. Good 

Luck! 

 

 

 

 

 

 



Question 1   (1 Points) 

 

Given the following neutral atom      
     How many are there of the following: 

 

Protons:________ 

 

Neutrons:________ 

 

Electrons:_________ 

 

 

 

Question 2   (2 Points) 

 

Define Resonance Escape Probability. 

  



Question 3   (2 Points) 

Using the snippet of the Table of Nuclides below. Use arrows to show how Cf-251 decays. 

 

 

 

 

Question 4   (2 Points) 

Match the following: 

_____ Prompt Neutrons  a. Neutrons born immediately after a nucleus fissions 

 

_____Delayed Neutrons  b. Neutrons created by anti-neutrinos 

 

_____Fast Neutrons   c. Neutrons absorbed by U-235 

 

_____Thermal Neutrons  d. Neutrons released by fission when a nucleus fissions 

 

 

 

 

 



 

 

Question 5   (1 Point) 

A reactor is just  critical. What is the value of keff, k? 

 

 

 

 

 

Question 6   (2 Points) 

List three forces that act upon particles within the nucleus of an atom. Which force is the 

weakest? 

 

 

 

 

 

 

 

Question 7   (2 Points) 

What is meant by the term “mass defect?” Given that an atom of Pu-239 has an atomic mass of            

239.0522 AMU, what is its mass defect?  

 

 

 

 

 

 

  



Question 8   (3 Points) 

Explain the difference between an elastic and inelastic collision 

 

 

 

 

 

 

 

 

 

 

 

 

Question 9   (2 Points) 

Why does the neutron to proton ratio increase in atoms with higher atomic numbers? 

 

 

 

 

 

 

 

 

 

 

 

 



Question 10   (3 Points) 

Write the decay equations given the following atom,   
 : 

a. Alpha Decay 

b. Beta Minus Decay 

c. Beta Plus Decay 

d. Gamma Decay 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Question 11   (3 Points) 

Given the following information: 

 = 1.04 

L =0.865 

Lth=0.861 

p = 0.80 

f = 0.799 

N = 2.02 

What is the value of  keff, ? What is the value of k? If the number of neutrons in the first 

generation is 3000, how many neutrons in the next generation? What is the state of the reactor? 

 

 

 

 

 

 

 

 

 

 

 

 

  



Question 12   (3 Points) 

Explain the three purposes of the moderator in a nuclear core.  

 

 

 

 

 

 

 

 

Question 13  (4 Points) 

Given the following information: 

L =0.865 

Lth=0.861 

p = 0.80 

f = 0.799 

N = 2.02 

Neutrons in the core  during generation t = 1000 

Neutrons in the core  during generation t+1 = 1100 

What is the value of   ? 


