
ME-427  INTRODUCTION TO NUCLEAR ENGINEERING

PROBLEM SET 1

Due: 22.10.1984

Pr. 1. A beaker contains 50 g of ordinary, i.e., naturally occuring, water.

(a) How many moles of water are present?

(b) How many hydrogen atoms?

(c) How many deuterium atoms?

Solution

(a)  

 (b) 

(c) 

-----------

Pr. 2. Compute the atomic weight of natural uranium which is composed of three isotopes, 

U-234, U-235, and U-238.

Solution

U-234: 0.0057 %

U-235: 0.714 %

U-238: 99.28 %

-----------

Pr. 3. Carbon tetrachloride labeled with C-14 is sold commercially with an activity of 10 milli  

Curies per millimole (10 mCi/Mm). What fraction of the carbon atoms is C-14?



Solution

Activity = λ N    where  

N = 9.38 1022 atoms C-14/Mole

-----------

Pr. 4. Compute the average binding energy per nucleon of the following nuclei

(a) H-2   (b) C-12   (c) U-235

Solution

(a)   

 

 

(b)   

 

 

(c)   

 



 

-----------

Pr. 5. What is the atom density of U-235 in 2.5 % enriched uranium if the desity of uranium is 19 

g/cm3.

Solution

 

-----------

Pr. 6. Complete the following reaction and find the Q value.

Li (α,p) ...

Solution

 

 

-----------

Pr. 7. The average kinetic energy of a fission neutron is 2 MeV. What is the velocity? Must it be 

considered relativistic?

Solution

 

 

V = 1.956 107 m/s

Since V < c it cannot be considered relativistic.



-----------

Pr. 8. How long will it take the activity of a 5 μCi Co-60 source to decrease to 1 μCi?

Solution

-----------

Pr. 9. An unstable nuclide decays by electron capture to stable Cl-37. The Q-value of the 

reaction is 0.814 MeV. What is the unstable parent nucleus? What is the velocity of the 

recoiling Cl-37 nucleus?

Solution

 

The unstable nucleus is 

Given Q = 0.814 MeV:

 

-----------

Pr. 10. A light hydrogen atom absorbs a thermal neutron in a radiaoctive capture process. 

Compute the energy of the γ entity. Calculate the recoil velocity and kinetic energy of 

the deuteron.

Solution



 

 

Conservations of momentum:  mn Vn = md Vd

 

Substitute:   


