MATH 33A: LINEAR ALGEBRA AND APPLICATIONS
" FALL 2016 - LECTURE 2
Jukka Keranen
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INSTRUCTIONS

e Please do not open this booklet until you are told to do so.

e You are only to use items necessary for writing. No other devices of any kind are permitted.

e No books or notes.

e If you have a question at any time during the exam, please raise your hand.

e You will receive points only for work written on the numbered pages. Please use the reverse side as scratch paper.
e Make sure to write legibly. Illegible work will not be graded.

e Make sure to show all your work and justify your answers fully.

e If you finish early, please wait in your seat until the time is called.

SCORE



1. a) (6 pts) Find the inverse of the following matrix:

b) (4 pts) Solve the system A



2. a) (6 pts) Find the matrix representing the following linear transformation R? — R%:
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1) counterclockwise rotation through 7/4 radians, followed by ‘

2) scaling by a factor of 2, followed by

3) reflection about the line y = z.

b) (4 pts) State whether this transformation is invertible. J ustify your answer. If it is, find the matrix representing its inverse.
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3. a) (4 pts) Write down a matrix that represents the projection onto the line through 0 and parallel to a unit vector (Zl)
2
b) (4 pts) By using your answer to a), show that projections are not invertible.

c) (2 pts) What is the rank of the matrix in your answer to a)? Justify your answer.
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4. a) (4 pts) Explain what is meant by the statement that matrix multiplication is non-commutative.
b) (2 pts) Write down two matrices that do not commute.

c) (4 pts) Without computing the products, explain why the two matrices you wrote down in b) do not commute.
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5. a) (5 pts) Suppose that A® = I3. What is the rank of A? Justify your answer.

b) (5 pts) Write down a 2 x 2 matrix A such that A? = —I,. Show that your matrix has the desired property.
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