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Instructions:

1. Calculators and Mobiles are not allowed.

2. Write neatly.

3. Show all your work. No points for answers without justification.

4. Make sure that you have 12 pages of problems (Total of 12 Problems)

Points | Maximum P /

Question
Number Points _—
1 12
2 12 /k _ (o \Q é
3 12
4 12
5 12
6 12
7 12
8 12
9 12
10 12
11 10
12 10
Total 140
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1. Find two linearly independent power solutions, about x = 0, to

(@+1)y" +zy —y=0
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2. (a) Determine the singular points of the differential equation
2z(z — 2)%y" + 33y + (x —2)y =0

and classify them as regular or irregular.
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@(b) = 0 is a regular singular point of 2y + ( T+ ) y - %y = (. Use the general form of
the indicial e qu ation to find the indicial roots of the singularity. Without solving, discuss the

number of a series solutions you wo uld expect to find using the method of Frobenius.
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a) Write the system in the Matrix form X’ = AX.
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(b) Find the characteristic equation
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(c) Find the eigenvalue there corresponding eigen
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d) Find the general solution to the system.
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-1 0
5. Solve the system X (1 1>Xk hat A
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6. Solve the Initial-Value-Problem
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8. Given the Matrix A = (
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1) Compute A?
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(c) Find e/

(e) Use parts (c) and (d) to find the general solutions of X’ = AX.
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9. Solve the following first order differential equations:
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10. Solve the Initial Value Problem

y" +2y" =5y — 6y =0, y(0) =y (0)=y"(0) =1
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x X
y"’—y"+y’-y=XC — e & :l‘

is y. = c1€¥ + ¢3 cosz + ¢3 sinz. Determine the form of the particular solution yp,
without evaluating the constants.
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11. The complementary solution of
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12. Solve by variation of parameters y” — y = coshz, where coshz =
Aux By w-l=o = x| >®
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