MA/PHY 506 Fall 2018
Midterm Exam - 100 Points
26 October 2018

INSTRUCTIONS: PLEASE WORK ALl FOUR PROBLEMS BELOW. NO
BOOKS, PAPERS, OR NOTES ARE ALLOWED.
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NAME:

PROBLEM | MAXIMUM GRADE | SCORE

1 30
2 ’ 20
3 30
4 20

TOTAL 100




Problem 1. (30 points.) A form of the hypergeometric ODE is:
()

i. Write the ODE in standard form. Classify the finite singular points, if any:

a(z — D)y" (2) + 8y (z) + y(a) = 0.

ji. Apply the Frobenius method to this ODIE around zp = 0. Derive the
indicial equation and the recursion relation. You do not have to solve the

recursion relation.

fii. Find the Wronskian of two independent solutions to this hypergeometric
ODE.
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Problem 2. (20 points.) Suppose that a linear transformation T acts on the
orthonormat basis B = {v1,v2,vs} of a real linear vector space V by:

Ty = wti—vatug
Ty = —n+u
Ty = —uatug

i. Write the matuvix representation [T}® of T relative to the ON basis B.
ii. What type of matrix is [T}5?
iii. Is the set of vectors {Tw, Tvz, Tws} linearly independent?

iv. Is the set of vectors {Tw;, Tvs, Tws} an orthonormal basis of V7 If not,
construct an orthornomal set of vectors that is a basis for the span of

{T‘U; T’Ug T'u3}
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. Continue work on Problem 1.




Problem 3. (30 points.) Find the most general solution to the ODE
2y7(8) — 1t + 2y () + (64 2wlt) = 3. 1>0

i, Find a solution of the homogeneous ODE of the form y({t) = ¢™ and then
construct a second independent solubion.

ii. Find the Green’s function associated with the ODE.

iii. Find a particular solution and write the most general solution of the ODE.

Make sure to put the ODE in standard form.
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Clontinue work on Problem 3.
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Problem 4. (20 points.) Find the solution to the initial value problem:

¥ (t) =21+ y(1),
and y{t = 0) = 0.
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