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1. Let A =
1 0 0

3 2 −3

2 0 1
















.

(a) What is the determinant of A? [ 1 ]

(b) What is the adjoint of A? [ 6 ]

(c) Based on your answers to (a) and (b), what is the inverse of A? [ 1 ]
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2. (a) Let a,b ∈ℜ, and i = −1 .  Express 
1

a + ib
 in the form c + id , where c,d ∈ℜ.

[ 3 ]

(b) What is Euler's formula? [ 2 ]

(c) Using Euler's formula, find the three cube roots of 8, in polar form, and plot
them in the complex plane.

[ 6 ]

(d) Convert the answers to (c) from polar form into the form a + ib , where a,b ∈ℜ.

[ 3 ]
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3. Let A =
0 −1

i 1 + i





, where i = −1 .

(a) What is the characteristic polynomial of A? [ 2 ]

(b) What are the eigenvalues of A? [ 3 ]

(c) What are the eigenvectors corresponding the eigenvalues found in (b)?

[ 4 ]
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4. (a) Define the algebraic multiplicity of an eigenvalue. [ 2 ]

(b) Define the geometric multiplicity of an eigenvalue. [ 2 ]

(c) State a necessary and sufficient condition for diagonalizability in terms of
these two concepts.

[ 2 ]

5. Let A =
0 0 0

0 2 −2

0 −1 1
















.  Find the eigenvalues of A and their multiplicities (both

algebraic and geometric).  Is A diagonalizable? [ 8 ]
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6 Let B =
0 0 0

0 1 0

0 −1 1
















.  Find the eigenvalues of B and their multiplicities (both

algebraic and geometric).  Is B diagonalizable? [ 8 ]

7. Consider the following conjecture:

If A is an n by n real symmetric matrix with distinct eigenvalues, then A is invertible.

Prove this conjecture to be false. [ 5 ]
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8. (a) Find a basis for the orthogonal complement in ℜ4  of the space
W = sp 1,−1,1,1[ ], 1,1,1,1[ ]( ). [ 8 ]

(b) Using the Gram-Schmidt process, find an orthogonal basis for W.
[ 9 ]


