NAME:
Math 3000 Test 2 11/01/12

Instructions: Show your work, justifying your answers. If a problem specifies the
method of solution, you are expected to use that method. You may not use your book
or notes or a calculator.

Suggestion: Work quickly on the problems you can easily do, to leave time for the
others.

1. Give a 2 x 2 matrix A so that for any x € R?, Ax is the vector obtained by first
projecting x onto the vector (1,2) and then rotating the resulting vector 7 /2 clockwise.
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. Find the inverse of the matrix

Il o o '
8 1 9 ) ?
o & |
,, -3
1 1 Lf 3
s | 0O - & *
s o V|-t b
| o] o 0 i ==
o | ©° r -2
{6 [ | = ! [
v} | ‘\
3 =

A

— D

=\

S SV

~)



3. (a) Find the LU decomposition of the matrx
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(b) Let A be an n x n matrix and let x,y € R" be nonzero vectors satisfying Ax = x
and Ay = 2y. Show that {x,y} is linearly independent.
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4. Show that if A and B are symmetric n x n matrices then AB is symmetric if and
only if AB = BA. (Recall that a matrix A is symmetric if A = AT.)

E‘rvﬂ{‘. A?) is 5-4]mmejfffc == (Ag)-r: AB
< B'AT = AB
&> Bp - AB  (since A=AT 8-87) O




5. Determine the intersection of

Span( (1,1,1),(0,1,2)) and Span( (1,1,0),(2,1,1))
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6. Let

1 2 1 1
A=|-1 0 3 4].
2 2 -2 -3

(a) Give constraint equations for C(A).
(b) Give a basis for N(A).
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7. Let A be an m X n matrix and let B be the matrix obtained from A by

operation of addmg 3 times row 1 to row 2. Show that R(A) = R(B).
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