MATH 33A: LINEAR ALGEBRA AND APPLICATIONS
SPRING 2017 - LECTURE 3
Jukka Keranen
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By signing below, you confirm that you did not cheat on this exam. No exam booklet without a signature will be graded.

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.
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1. a) (6 pts) Find a basis for the image of the following matrix:
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b) (4 pts) Find a basis for the kernel of the matrix A from part a).
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2. a) (4 pts)v Let B be the standard basis of R?. Describe geometrically the linear transformation 7 : R? — R? whose
B-matrix is
—0.28 0.96
A= ( 0.96 0.28) :
(Hint: (0.96)% + (0.28)2 =1.)

b) (6 pts) Write down a basis 9B’ for R? such that the $B'-matrix of T is diagonal, and write down the PB’-matrix of T.
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3. Let B be the standard basis of R3, and let

1/v/2 1/V2 0
0 0 1

where the vectors ], 7, and 7% have been written in terms of 8. The set B’ is also a basis of R3. Let

-1 1 -1
A=[11 1 1
-1 1 -1
be the B-matrix of a linear transformation 7' : R3 — R3,
aj (2 pts) Write down the change of basis matrix 5.Sm:.

b) (4 pts) Write down the change of basis matrix 5/ Ss.

c) (4 pts) Find the B’-matrix B of T.
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4. (10 pts) Let V' C R™ be a linear subspace. Show that the function projy : R® — V defined by
projy (&) = ZI

is a linear transformation.

(Hint: Do not attempt to write down a matrix for proj v.)
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5. Let P be the following subset of R3:
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a) (2 pts) Show that P is a linear subspace of R3.
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b) (8 pts) Find an orthonormal basis for the subspace P from part a). Make sure to show all your work. AN
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