Math S-21b — Summer 2004 — Pr actice Exam #2
1) TRUE/FALSE (circle one)

a) Orthogonal projection onto a subspace is an orthogonal transformation. True False
b) If A isany square matrix, then det (—A) = — det(A). True False
c) If A isan invertible matrix that is similar to its own inverse A, then det(A) must be
i True Fase
either +1 or —1.
d) Let A be an orthogonal matrix. Then det(A) = 1. True False
e) If Sand A are orthogonal n x n matrices, then the matrix S*ASis orthogonal as well. True Fase
f) It is always the case that det(ATA) > 0. True False
g) If A isan eigenvalue of A with eigenvector v, p isadistinct eigenvalue with
: ) i True False
eigenvector w, then v + w is also an eigenvector of A.
h) If A isan n x nmatrix, then A and AT have the same eigenvalues. True Fase

2) Let P, isthelinear space consisting of al polynomials of degree< 2, and let T : P, — P, be defined by

T(f)=f"-2f"+3f .
a) Find the matrix of this linear transformation relative to the basis {1, t, t?} .
b) Find the determinant of thislinear transformation.
c) Isthislinear transformation invertible, i.e. an isomorphism? Briefly explain.

d) Using the above information, find a quadratic polynomial f (t) suchthat f"—2f'+3f =3t>.

2X+y=2
3) Consider the following inconsistent system of linear equations. { x—y=1
X+2y=-2

a) Find the least-squares solution for thislinear system. [Note: Thisis not a data-fitting problem.]

b) Each equation in the given system represents aline in R2. Describe in words and/or pictures the

relationship between these three lines and the point you found in part a).

1 1 1
4) We are given three vectorsin R* v, = i , Vo = g,andv3: g :
-1 0 0

a) Find the area of the parallelogram determined by the vectors{vi, v2}.

b) Construct an orthonormal basis for the two-dimensional subspace of R* spanned by {v1, v2}.

Call the vectors of this orthonormal basis w; and wo.
¢) Find the orthogonal projection of v3 in the subspace spanned by the vectors v, and vo.

T
d) If weletB=|W; W, | where{w;, w5} isthe orthonormal basis found in part b,
VN

what are the values of det(BB') and det(B'B)?
[You don’'t need to know what w, and w,, are to cal cul ate these two numbers.]




