Math 236 - Final Exam Name _ K ey
May 14, 2025 Score

Show all work to receive full credit. Supply explanations when necessary. Unless otherwise
indicated, you may use your calculator to obtain any RREF.
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1. (10 points) Let A= [ =1 3 17|. Do not use your calculator for this problem.
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(b) Find a basis for the column space of A.
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(c) What is the rank of A. How do you know?
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2. (8 points) Find a basis for the subspace of Mj,s that is defined by

W={(Ccl Z):a+2b—d=0and3b+d=0}.
What is the dimension of W?
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3. (8 points) Verify that f : Py — R3 is one-to-one and onto.
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4. (10 points) Consider the homomorphism A : P3 — My defined by
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(a) Before you work any other parts of this problem, determine the sum of the rank
of h and the nullity of h, and say how you know.
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(b) Find a basis for the range space of h. Then state the rank of h.
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(c ) Find a basis for the null space of h. Then state the nullity of .
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5. (10 points) Consider the bases B, D C P,. Lo AR

B = (z,1,2%), D=(l,z+1,(z+1)?
(a) Find the change-of-basis matrix with respect to B, D.
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(b) Let p(z) = 82+ 5z + 3. Fmd Repg(p). Then use your change-of-basis matrix to ‘
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(¢) Is your change-of-basis matrix singular or nonsingular? How do you know?
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6. (7 points) What does it means for two square matrices to be similar? Show that matrix
similarity is transitive.
y Suppose A~ B ans BNC,
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7. (12 points) For any two matrices A a.nd B in My, define’ A~ Q

(A,B) =a1,1b11 +a12b12 + a21 b21 + (12:2 ba,2.
(a) Prove that (-,-) is an inner product.
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(b) Find two matrices in Myxo with nonzero entries that are orthogonal with respect
to this inner product.
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(c) True or false? The standard basis on My is an orthonormal basis with respect
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8. (20 points) Consider the matrix

(33

(a) Find the eigenvalues and corresponding eigenvectors of M. (Helpful suggestion:
Expand your determinant along the middle row or column.)
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(b) What are the geometric multiplicifies of the eigenvalues?
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(c) Is M diagonalizable? If so, find matrices P and D so that M = PDP~!,

D is a diagonal matrix.
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10. (8 points) Use induction to prove that for any positive integer n,
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9. (7 points) Use the matrix adjoint to find A71. A=12 -1 0
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