1. True/False questions. No justification necessary.

a) @ False
( IJ) False

(k) True Faiae/

(1) Afue) False

T

(m)(True) False

(n) True

(o) ( Tlg False

@ False

(q) 1‘1’1e/ False

If A is a 3 x 5 matrix, then there is always a nonzero vector z € R®
such that Az = 0.
There is an 2 x 2 upper triangular matrix A such that

s T &
eaft )

Every invertible matrix is a product of elementary matrices.
If det(A) = det(A”), then A must be symmetric.
There is a real vector space with exactly 7 vectors.

If U and W are subpaces of a vector space V', then the space of all
sums

U+W:i={u+w:uecUandwe W}
is a subspace of V.
The columns of any 3 x 4 matrix must be linearly dependent.
Every basis of Ms.4(R) has 12 matrices.
If vy, v, vy is a basis for V, then

vy, V1 + U9,V + Uy 4+ Uz, U1 + Vs,

is also a basis for V.
If W(y1,y2,93) = 0 on (a,b), then y,,y,, ys are linearly dependent
in F(a,b).

Every polynomial is a linear transformation from R to R.

If g is any polynomial, then

e Z g™ z%e
are all in the kernel of the differential operator ¢(D)(D + 2)*.
Every linear transformation from 7" : R® — R™ is a matrix trans-
formation Tz = Az for some matrix A € M,,.,.(R).
If v is an eigenvector with eigenvalue 2, then Tv is an eigenvector
with eigenvalue 14.
If A and B are similar, then det(A) = det(B).
If A is diagonalizable, then det(A) is equal to the product of its
eigenvalues.
The matrix

foms i e e Y N
o O Wwo
o W= o
W o oo

is in Jordan canonical form.
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/ B s
(r) @; False Every matrix is similar to an upper triangular matrix.

s éﬁ; False The dimension of the space of solutions for a homogeneous system
\ P of n first-order linear differential equations is n.

. Solve the system of linear equations

dr) +3x0 + 223 — 24 =4

Sry+4dws +3x3 —x34 =4
-2, — 230 — X3+ 224 = =3
11z + 629 +4a3 + x4 = 11

. Let
0 1
9
,B=1n,c=ﬁ:§]
01 2

Find (AB)T, BA, (BC)™*, CB, A~!, B7!, BT 4+ 2C. or state that the expression is
undefined.

. Let
2% 1 5 2 1 1% 1 0 2 3 4
—3 ] 1§ % g 12 3 00 3 4
‘4_0021 3‘0013‘0‘1234
1 I % 3 0001 000 4

Find det(2A) and det(A~'B2CT).

. Prove or disprove the following.

(a) The set of solutions of the differential equation y” + cos(z)y’ — y = 0 is a subspace
of F(R).

(b) The set of vectors satisfying Av = v for a fixed n x n matrix A is a subspace of
R".

(¢) The set of invertible 3 x 3 matrices is a subspace of M3(R).

-(i8)

(a) Are the vectors in a linearly independent set of vectors? Clearly justify.

. Consider the vectors

(b) Do the vectors in a span R3? Clearly justify.

(c) Does a form a basis of R3?
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