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Instructions

e No notes, personal aids or calculators are permitted.
e This exam consists of 9 pages. Take a moment to make sure you have all pages.

e You have 45 minutes.

e Answer all questions in the space provided. If you require more space to write your
answer, you may continue on the extra page at the end of the exam (make it clear if

you do).

e Explain your work! Little or no points will be given for a correct answer with no

explanation of how you got it.

e In particular, you have to write down all row operations for full credit.
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1) (10pt) Let B = ((2,1), (1,1)) and consider a linear transformation T : R? — R2.
(a) Show that B is a bams of R2. (3pt)
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(b) Calculate [(1,0)]5 and [(0, )]s (2pt)
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(d) What is the standard matrix of T? (3pt)

a b
c d

Sgi—i;;m( N (m«-(; ’)
SNGICE z (DY)

/ S

(Zaéc mjb(( ] <§ _zl i f})

\
A; Mtc,—zp«a\ “2a-c tY4bt2d o \
MC-b-d -a-c 12424 g?>
1 o
(&9




U1 Jy.o mn5 T'(vr) in R™ span R™? Justify your answer. (3pt)
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(¢) Under which condition (on n and m) is T (v1),-.., T(vn) a basis for R™? Justify

(b) What is the relationship between n and m? Justify your answer (QpQ ¢
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your answer. (3pt)
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(3) (12pt) Perform the Gram-Schmidt process on ((1,0,2,2), (5,4,2,0) ‘(1 —1,4,0)) and '
find the QR factorization. 5
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Instructions: The folloWing problems have a short answer.
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3) (1pt) What is the dimension of span((1,1,1),(-2,0,4), (1,0, -2),(~1,1,5)) (same

vectors as above)
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No reason needs to be given.

2,0,4),(1,0,-2),(~1,1,5)}.

i (1) Which of the following set are subspaces (circle them)?
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)/(5) (2pt) Find the length of the vector (6,—-1,1,-1,3,1)
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