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ENGINEERING PHYSICS 4D3/6D3

DAY CLASS Dr. Wm. Garland

DURATION: 50 minutes

McMASTER UNIVERSITY MIDTERM EXAMINATION November 5, 2003

Special Instructions:

1. Closed Book. All calculs
2. Do all questions.
3.The value of each question is as indicated. TOTAL Value: 100 marks
THIS EXAMINATION PAPER INCLUDES 3 PAGES AND 4 QUESTIONS. YOU ARE
RESPONSIBLE FOR ENSURING THAT YOUR COPY OF THE PAPER IS
COMPLETE. BRING ANY DISCREPANCY TO THE ATTENTION OF YOUR
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1. [10 marks] A neutron flux exists in an absorbing and scattering medium.
a. What is the total neutron interaction rate in terms of the local microscopic cross
sections, the neutron density, neutron velocity and nuclei density? State the units
of each parameter and the overall interaction rate.
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b. What is the total neutron interaction rate in terms of the local macroscopic cross
sections and neutron flux? State the units of each parameter and the overall
interaction rate.
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2. [10 marks] A cube 10 cm. x 10 cm. x 10cm. has a neutron current of 1.1 x 107 n/s
coming in through one of its faces and a current of 1.0 x 107 n/s going out through
another face. The remaining faces have zero current.

a. What is the rate of change of neutron density per cm’ in the cube due to this
current?
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b. Assuming thermal neutrons, what is the rate of change of flux?
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3. [40 marks] Consider a homogeneous slab reactor (ie, one dimension, uniform
properties consisting of a mixture of moderator and fuel). There is no external

reflector.
a. Starting from the general transient multi-group neutron diffusion equations with

delayed precursors, what are the simplified steady state neutron and precursor
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b. Discuss briefly why the steady state flux is not a function of the precursdr
concentrations. State what is happening both mathematically and physically.
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c. Whatare the shapes of the thermal and fast neutron fluxes for this steady state 2
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d. What is the steady state spatial distribution of the delayed precursors for this
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4. [40 marks] Consider a cubic homogeneous reactor of dimension a x a x a in an ocean

of water. For a 1-group neutron diffusion model in steady state:
a. State the relevant neutron balance equations for the reactor and the ocean.
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b. State the requlred oundary conditions for an analytical solution.
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c. Ifyou were solving this numerlcally, what boundary conditions would you use? ¢& = . qu_
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= o0 3 } Why are the B.C.s dlfferent for the numerical and analyt1ca1 cases?
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