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Start by writing your name in the above

box and check your section in the box to
the left.

Try to answer each question on the same
page as the question is asked. If needed,
use the back or the next empty page for
work. If you need additional paper, write
your name on it.

Do not detach pages from this exam
packet or un-staple the packet.

Please write neatly. Answers which are

illegible for the grader can not be given
credit.

Mo notes, books, calculators, computers,
or other electronic aids can be allowed.

You have 90 minutes time to complete
your work.




Problem 1) TF questions (20 points) No justifications needed
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A hnear system with 2 equations and 3 unknowns has cither infinitely many
or no solutions.

If 5 1= an mmvertible matrix which contans the vectors v, ..., 1), a8 columns,
then v, ..., 7, 15 a basis of ™.

If A, H are given n x n matrices, then the formula (A— B)(A+B) = A2 — B2
holds.

Suppose A 18 an m x n matrix, where n < m. If the rank of A 18 m, then
there 18 a vector ¥y € R™ for which the system Ar — v has no solutions.

1 11

The matrix | 2 2 1

[ 2 2 3

The rank of an lower-triangular matnx equals the rmmber of non-sero entries
along the diagonal.

The row reduced echelon form of a 3 x 3 matnx of rank 2 15 one of the

15 mmvertible.

1 0 = 1 = 0
following | 0 1 = jor | O O 1
0ooaan 000

] 1 2
The matnx [ 3 4

For any matrix A, one has dim(ker{A)) = dim{ker{rref{A))).

] 15 a shear.

If ker{ A) is included in im(A), then A is not invertible.

There exasts an mvertible 3 = 3 matnx, for which 7 of the 9 entries are r.

The set of functions X = {f(z) = esin{zr)+bcos(z)t+er’+d | a,bc,d € R }
15 a lincar snbspace of all continnons functions on the real line.

If A and B arc n » n matrees, then AR 15 mvertible if and only if both A
and H are mvertible.

There exist matrices A, f such that A has rank 4 and /A has rank 7 and
AR has rank b.

There exist matrices A, f such that A has rank 2 and /A has rank 7 and
AR has rank 1.

If for an invertible matrix A one has A* = A, them A = [,

If an invertible matrix A satisfies A2 = f3, then A= L or A = —1I5.

c—1 -1

The matrix { 2 e+

] 15 invertible for every real nmmber e

For 2 x 2 matriees A and £, 1if AR =10, then cither A =0or H =1

If T' 15 a rotation in space with an angle m/6 around the z axes, then the
lincar transformation S(r) = T(r) — = is invertible.



Problem 2) (10 points)

Match cach of matrices with one of the geometrnie descriptions below. You don’t have to sive
explanations.

Matrx Enter A-H here. Matnx Enter A-H here.
1 00 I 1 00
a) |0 0 0O e) 10 10
0O a1 _ D11
0D -1 0 1 0 0
Lyi1 0 0 D 1 0
0 0 1 _ 0 01
-1 0 0 1/2 1/2 0
) 0 -1 0 ir) 1,:"2 1/2 0
a 0 =1 _ 0 0
1 0 0 I 1 0D 0
djio 1 0 h) 1 IZ'JI
00 -1 1]

A) Shear along a plane.

B) Projection onto a plane.
C) Rotation around an axes.
D} Reflection at a point.

E) Projection onto a line.

F) Reflection at a plane.

G) Bellection at a line.

H) Identity transformation.

] Problem 3) {10 points)

1 -1
1 1

b) What 13 the length of the vector v = A™e  where ¢ is the first basis vector?

a) Write the matrix A = [ ] as a product of a rotation and a dilation.



