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This is a closed everything exam, except a standard one-page cheat sheet (on one-
side only). You need to justify every one of your answers. Completely correct answers
given without justification will receive little credit. Problems are not necessarily ordered
according to difficulties. You need not simplify your answers unless you are specifically
asked to do so.

Problem | Maximum Score | Your Score
1 16 |
2 16 —
3 16 C
4 16 (S
5 18 _—
6 18 6
Total 100 A
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1 5 =2 0 -7
A= -3 1 9 =5 and b= 9 |.
4 -8 -1 7 0

Find all the solutions to the equation

1. Let

Ax = b.
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2. Let V be the vector space C[—1, 1], define the inner product

(F.)= [ 1) gy

for any f,g € C[—1,1]. Find an orthogonal basis for the subspace spanned by the polyno-
mials 1,z and 22
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3. Let

(a) Find the eigenvalues and corresponding eigenvectors of A.

(b) Diagonalize A.
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11 2
A=(11 2 |.
2 2 4

(a) Find the eigenvalues and corresponding eigenvectors of A.
(b) Diagonalize A.
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4. Let u = (;).FindveRg' such that
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5. Solve the given initial value problem
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6. (a) Find the values of the positive parameter A for which the given problem below has a
postuive parameter /

nontrivial solution. ;
Y'+Xly=0 for O0<z<m y(0)=0, y(r)=0.
(b) Compute the Fourier Cosine series of the function f(z) = z on the intervm
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