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ENGINEERING PHYSICS 4D3/6D3

DAY CLASS Dr. Wm. Garland

DURATION: 50 minutes

McMASTER UNIVERSITY MIDTERM EXAMINATION October 27, 1994
Special Instructions:

1. Open Book. All calculators and reference material permitted.
2. Do all questions.
3. The value of each question is 25 marks. 

TOTAL Value:  75 marks
                                                                  
THIS EXAMINATION PAPER INCLUDES 1 PAGE AND 3 QUESTIONS.  YOU ARE
RESPONSIBLE FOR ENSURING THAT YOUR COPY OF THE PAPER IS
COMPLETE.  BRING ANY DISCREPANCY TO THE ATTENTION OF YOUR
INVIGILATOR.
                                                                  

1. Consider a planar thermal neutron source, S neutrons / cm2 in the middle of a
slab of concrete of thickness, a cm.  
a) What is the probability that the neutron will pass from the centre to the edge
without a collision?
b) What is the probability that it will ultimately diffuse from the centre to the edge?

2. A free neutron beta decays with a half-life of 11.7 minutes.  Determine the
relative probability that a neutron will undergo beta decay before being absorbed
in an infinite medium. Calculate this probability using water, ΣA = 0.022cm -1 , as
the medium. HINT:  Distance = speed x time.  Compare the following
probabilities:
- the probability of travelling some distance, x, without being absorbed or 
decaying and then decaying at x 
- the probability of travelling distance, x,  without being absorbed or decaying 
and then getting absorbed at x.

3. Given the material properties for a homogeneous fuel water mixture, determine
whether  a cubic shaped reactor requires more or less mass than a cylindrical
shaped reactor for criticality.  Assume that the cylindrical reactor has the optimal
shape that you determined in a recent assignment:










