Math 21b Exam 1
This examis 90 minutes long.
1) (18 points) True or False. (Circle one) Y ou need
not give your reasoning.
a) Thekernd of rref(A) isthesameas a) T F
the kerndl of A.
b) Theimage of rref(A) isthesameas b) T F
the image of A.
c) Let {wy,wsy,..., w,} bean cTF
orthonormal basisfor R" .
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ThenwpX =woX =Ya=wx =0
impliesthat x = 0.

d) rank(A?) £ rank(A) forany square  d) T F
matrix A .

€) Given two subspaces V, W of R", e) TF
define VAW ={v : vi V, but vi W}.

V\W is a subspace.

f) Consider asystem Ax = b . This fy T
system is consistent if and only if F
rank(A) = rank([A|b]), where [A|b]
denotes the augmented matrix.

2) (22 points) Let A bethe 4 x 5 matrix
él -2 1 5 O0u
€1 -2 -1 1 ou
€3 -6 -1 7 -
g1 2 0 -3 O

A=

e

[(@

a) Find abasisfor theimage of A.

b) Find abasisfor the kernel of A.

¢) Find abasisfor (image(A))”, the orthogonal
complement of image(A).

3) (20 points) Let Sbe a shear transformation along
the x-axis, sending the vector e, to the vector 2e;
+ &. Let P be orthogonal projection onto the x-
axis. Find matricesfor P, S, and PS What is

50 é22l:|
(PS)®E1757

4) (24 points)

a) Given linear transformations T: R’ ® R®
and S: R°® R, show that ker(SeT) isat
least of dimension 4. Is ST invertible?

b) If T>=T?, show that every vector inim(T?)

must be in ker(T? - 1) and that every vector
inim(T?- 1) must be in ker(T3).

¢) For what choices of the constant k is the
following matrix invertible?

41 14
& 2 kU
d 4 kg

d) If L and L¢are perpendicular linesin R?
(through the origin), what is

proji (x) - proje(x)
in smpler geometric terms?
(Here x denotes any vector in R2)

5) (16 points) Given the linear system:
2X+y-2z=2
-3x+3y+5z=7
-X+2y+2z=1
a) Find the inverse of the matrix of coefficients A.

b) Check your answer to part (a) by calculating the
product A™A.

c) Use A™ to solve the given system of equations.



