10/22/2003 FIRST HOURLY PRACTICE

Math 21b, Fall 2003

MName:

MWF10 Lezet Coskun

MWF11 Ohver Knall

« Start by writing your name in the above box and
check your section in the box to the left.

# Try to answer cach question on the same page as
the question 15 asked. If necded, use the back or
the next empty page for work. (The actual exam
will have more free space). 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 illemble for
the grader can not be gmiven credit.

« No notes, books, calculators, computers, or other

electronic aids can be allowed.

« You have ) minutes time to complete your worle.

1 20
2 10
3 10
4 10
5 10
G 10
7 10
8 10
0 10
Total: 100




Problem 1) {20 points) True or False? No ustifications are needed.

| T| F|
T| F
T|[ F
| T|LF
T|| F
T:F'
T:F'
T|| F
T|| F
T|| F
T:F'
T|| F
TI|| F
TI|| F
TI|| F
T|| F
T|| F
T|| F
TI|| F
T|| F

suppose A 13 an m x n matnx, where n < m. If the rank of A 18 m, then
there is a vector y € R™ for which the system Ar = y has no solutions.

1 11
The matrnix | 2 2 1 | 13 invertible.

32 3 3
The rank of an lower-triangular matrix equals the nmmmber of non-sero entrics
along the diagonal.

The row reduced echelon form of a4 3 x 3 matnx of rank 2 1= one of the

1 D * 1 = 0
followmg | 0 1 * [or (O O 1
o0 0 000

. 1 2 |.
The matnx 2 4 15 a shear.

For any matrix A, one has dim(ker(A)) = dim{ker{rref{A))).
If ker( A) is included in im( A), then A is not invertible.

There exists an invertible 3 x 3 matnx, for which 7 of the D entnes are .
The dimension of the image of a matrix A 15 equal to the dimension of the
image of the matrix rref(A).

There exists an invertible n « n matrix whose inverse has rank n— 1.

If Aand B are n x n matnces, then AR 18 invertible if and only if both A
and B arc invertible.

There exist matrices A, H such that A has rank 4 and B has rank 7 and
AR has rank b.

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

If for an invertible matrix A one has A2 = A, then A = 1.

If an invertible matrix A satisfies A2 =1, then A =10or A = —1.

c—1 =1
2 c+1

The matrix ’ i invertible for every real number e

For 2 =< 2 matrices A and B, if AR =0, then either A =00 B =10.
The determinant of a shear 1n the plane 18 always 1.

The plane » + y — 2 — 1 18 a linear subspace of three dimensional space.

If T is a rotation in space around an angle 7/6 around the 2 axes, then the
linear transformation S(x) = T'(x) — = is invertible.
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Problem 2) (10 points)

Determine for cach of the following matrices A, whether the system A = €] has »wero, one or
imfinitely many solutions and find the dimension of the imape of A 1n cach case:

1 D1
a) |0 D 0O}
001
(1 -2 0
byl12 0 0O ] .
0 0 3
(5 0 0
c) |10 2 2
0o 2 2
(1 4 5
di101 3
n o -1
[1 1 0]
e) |0 01
0000
[0 1 1]
f)y |0 0 0].
(00 0
1 0 0
g) |0 -1 0 ]
0 0o -1

Problem 3) (10 points)

1 -1
1 1

b) What is the length of the vector v = A'"™g, where ¢ is the first basis vector?

a) Write the matnx A = [ } as a product of a rotation and a dilation.

¢) In which direction does the vector @ point?

d) Find a matrix B such that B* = A.

Problem 4) (10 points)

Let A be a3 x 3 matrix such that A2 = 0. That is, the product of A with itself is the zero

matrix.
a) Venfy that Im{A) 18 a subspace of ker{ A).



