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MATH 308 SAMPLE Second Exam February 26, 1992
David L. Ragozin

Closed book xam, except one8x11 sheebf notes may be consultedhere are 7 questions, eacbritn 15 points.To
receive full credit you must she all your work and gve reasons. ®u may use your answer toyaguestion to help answer yan
later question, if it is rel@nt.

Here is a sequence ofwamperations which change a matéxinto a reduced r@ echelon form.

M 2 4 3 70====>[1 2 4 3 70 M2 43 7EFVO 2 4 3 TR-4ROL 2 0 3 10
A= 4 5 6 8 2—2R15b 0 -3 0 —sg:::sgb 0 -3 0 —GELRZEb 010 25::::>Eb 010 2%
B 6 6 9 9R-3R O 0 6 0 -12[Rs-2R,(P 0 0 0 0~ [0 0 0 0 0 0 00 0 of

Use A and the information alve t help answer questions 1-4.
1. Computenullity (A). (As alvays your written vork must "justify" your answér

2. Isv=[3 6 2 9 1]intherow spaceof A? Why?
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Heres the information orA repeated from page 1.

M 2 4 3 70==—==[1 2 4 3 70 m 2 4 3 7|j::1::>Efl 2 4 3 7R -4R,M 2 0 3 -10
= - - —| D:::: - — D; |]:::: 0
AE‘245685Q22R15b030 60 >Eb0306DRZEb0102D >Eb0102D
M 6 6 9 9R:-3RMP 0 -6 0 -12R:-2R,P 0 0 O Op MM 0 0 0 0f M 0 0 0 O0p
07
3. Eitherwrite A5 = Ebgas a linear combination of the other column@afr explain wty that is impossible.
0

4. Findanorthogonal basisfor R(A), therange of A.
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_ L, _ 0 O_010 G20
5. Inboth parts of this question, R® - R is a linear map with T{ ) = % oT(O 1 0=0.0
0 o olo o3o

a) FindT(g).

b) Findthe matrix for Ti.e. find a matrix8 with T(X) = Bx for all x in R?.
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6. Suppos€ is a (10x 6 ) matrix with nullity(C) = 6. CanCx = b be soled forall b. (As always - eplain your answey

7. LetR:R? — R? be symmetric or perpendiculeflection in

. (40 I 41
the linel throughé and o = % 0 (For any v, its’ image,
0
R() is auch that P¥) is the mid-point of the line ggnent
from v to RW), where P is the perpendiculanojection onto 3
l.)
a) Usethe mid-point property to find,b with 2

R(V) = aP@) + bv.

O
b) ComputeR(% 0- (You should use the formula forvp{nvaving dot-products and part 7a.)
0
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