Math 33A, Sec 3

Linear Algebra and Applications
Jo Madrid

Midterm 2, May

aa-43, 4030

Instructions: You have 2 hours to completo this exan, tnoany subinterval feom Freidag
May 22 at 2:00 am to saturday May 28 at 5:00 am, Pacttie thme. There are five
problems, worth a total of 25 points. This test 1w OP'EN book and OFEEN notes, Caloulaton
e .IHN‘\'\-.H].

For full eredit show all of vour work legibly and justify all your answersl (except in
problem 1 (True or false question))

PMlease write youl solutions i white (RLLYRLAN (nko I'ihlllll'l ol younl wolution, L all ol then
1A hn‘k}‘.h“ fle and convert Lo [HH, Lhen I||||ntu| Lo CIOLE bolore (he two hovrs dendline, hen
vou have to submit your pdf file to gradescope from Saturday, May 23 at 800 am to Sundny
Mav 24 at R:00 am. Make sure that your pdl file CONTAIN your name andd LITEY ymbed
Vou don't need to attach vour serateh work, Ploaso elrele or box your Hnnl answors

mportant information you should inelude tn your pedt ke
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Problem 2. jpts.

Consid v 3. =0 BT . 2l :
1der the matrix B = 12 & This is a reflection through a line  combined with

a scaling by a factor k € B.

1.) (3 points) Find the equation of the line L.
ii.) (2 point) Find the matrix representing the orthogonal projection map onto L.
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i) {3 Points) Consjder the matrix 37 —

diagonaliz able?
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Problem 4. 6pts.
Consider the matrix

i.) (4 points) Find an orthonormal basis for Im(A).

ii.) (2 points) Find an orthonormal basis for / m(A)~—.
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Problem 5. spts.

\\

[1] (2 point) Consider an inconsisten system of line

ar equations Azr

h 1Iﬂ».'||t'|1* 1 1S

a 2020 x 2019 matrix. Assume that z* is the least-squares solution of this system
Let @ be an orthogonal 2020 x 2020 matrix. Find the least-squares solution(s) ol

the linear system QAz = Qb.

[ii] (3 points) Consider an orthonormal basis wuy, us, ..., U in R

least-squares solution(s) of the system
Azx = 0

where A = 1.“1 o U3 ... Hg”“]]+

Simplify your answers as much as possible.
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