
1. (20 points) Short answer questions. No erplanation of answers needed for this problem

only. Be sure to erplazn your answers and show your work on all other prohlems!

(a) True or/Falsf If A. B. and X are invertible matrices such thal XA: B. then
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(b) True or False: If A is a square matrix whose columns add up to the zero vector,

then A is invertible.
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(c) True or False: If ,4 is an invertible matrix, then ,4 and Ar have the same null space.
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(d) True or False: If ,4

the zero matrix.
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diagonalizable.
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True or False: The transformation 7 :

transformation.
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True or faise: The transformation 7 :

transformation.
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If A is a 3 x 5 matrix, what are the possible values of nullity(A)?
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Let ai, ai, a's be linearly independent vectors in IR7, and let A:
are the possible values for the rank of ,4?
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is a 3 x 5 matrix such that (row (A))i - Ru' then ,4 must be
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2. (20:6-r2+8+4points) Let A: f? 
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(a) Compute the characteristic polynomial of A.
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(b) Find all of the eigenvalues of A.
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Find a basis for each of the eigenspaces of A.
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Is A diagonalizable? If yes, find P and D; if not, explain why'
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3. (9:4*5 points)
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4. (6 points) Find a basis for W' if
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5. (5 points) Find the coordinate vector [r]r of t : fltl with respec t to orthogonal basis
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(5 points) Show that if ) is an eigenvalue of an nx n matrix C, then )3 is an eigenvalueof C3.
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6. (5 points) Compute det,4b if A: pDp-
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8. (5 points) Explain why a square matrix that has two equal rows, must have 0 as one of
its eigenvalues.
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9. (5 points) Let A and B be 3 x 4matrices. Show thatW: {de IRa

subsoace of IRa.
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