C Term, Sections C01-C04 Instructgr: W. J. Martin
Date: February 17, 2010

Matrices and Linear Algebra I — Test 2

Time: 110 minutes.

NAME: SAM PL-F— ‘gféli'—u’\‘t oNS

SECTION: |
C01 (Erin, noon) (02 (Alyssa, Ipm) C03 (Grant, 2pm) C04 (Nghia, 3pm)

WRITE YOUR NAME IN THE SPACE ABOVE LABELED “NAME”. CIRCLE YOUR SECTION,

Important Instructions: This test consists (_)ffti questiox‘ls._ Pleasec answer all questions
right on these pages, beginning each answer:just below the statement of the question. If
you need extra space (or space for rough work), use the back of the page, clearly indicating
to which question the work pertains.” Show your work! An incorrect answer with no
explanation will receive no credit: A correct answer with no rough work will receive only
partial credit. ¢

Please note that no texts, notes, or scrap paper are permitted.

As well, please note that no electronic devices are permitted to be out in the open
during the examination. Any use of electronic devices is considered cheating. Any communi-
cation between examinees during the examination is likewise an act of academic dishonesty.
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This grid for graders’ use only; f o
Question | 1 2 3° | +4 | Total (out of 40)

Score {O {0 | /O /0 ‘?/O

1.) Consider the linear transformations 7 : R? — R? and S : R? — R? given by
z

(a) [3 points] Find the standard matrices A, B and C for the transformations 7', S and their
composition SoT. (Please be sure to use the names A, B, ' for these three matrices, in this

order.) |
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(b) [4 points| Carefully compute;f?c}ie ratrix M= (AT)1BA.

0 5' T | 1oM1O::1O
s &(ﬁf;‘fi %A 5 T eie 1

M = (AN%A JjJ"s qOMt; Zi =18 Y

{c) [3 points} Describe geometrically {in words) the linea.r‘transforrhation from R? to R?
whose standard matrix is M.
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2.) In parts (a)-(c), compute the determinant, det A.

1 3 -11
(a) [2 points] A=| 8 =7 0
2 -2 -1

(2 oyt + po2 o 54)
&7 = WEDED + 302 #1812
N oz ) /9_9_(--;)(-n)-(~ D=3
NN (7o) 24 = G4
-9 1 07 detA=12%

(HINT: To simplify your arithmetic, collect
terms with elevens in them before multiplying.)
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(b) 12 points)] A= |0 13 -8 0
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Qb A = N (-3) 13 (-)3% = 1318 "
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(c) [6 points] A= L33 113 ; (Be sure to show your work)
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3.) Using homogeneous coordinates, find the linear transformations that achieve the follow-
ing operations on 3-dimensional space.

(a) [2 points] Translate every (z,y, z) so that (2, —3,—4} is moved to the origin.
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(b) [2 points] Reflect every t-(':& y, z) across the plane z = z.
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{c) [6 points] Rotate every (z,y,2
(Here the direction is counterclockwise when looking from
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4(a) [7 points] Prove the following statement: If A is an n x n matrix and the columns of A
span R®, then the linear transformation T : R* — R" defined by T'(x) = Ax is onto.
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(b) [8 points] Give an example of a transformation T : R? — R? which is one-to-one and
anto but is not a linear transformation. Explain.
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