SECOND PRACTICE EXAM SECOND HOURLY

MName:

MWF10 Lzzcet 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 18 asked. If needed, use the back or the
next empty page for work. If yvon need additional
paper, wribe your name on it.

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

e Please write neatly. Answers which are illemble for
the grader can not be gmiven credit.

o No notes, books, calculators, computers, or other
clectrome alds can be allowed.

e You have ) minutes time to complete your worke.

1 20
2 10
3 10
4 10
' 10
G 10
T 10
8 10
0 10
Total: 100

Problem 1) (20 points) True or False? No justifications are needed.

T(| F | If Ais a non-invertible n x n matrix, then det{A) 7 det(rref(A)).
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T F If the rows of a square matnx form an orthonormal basis, then the columns
- must alzo form an orthonormal basis.
T F If the diagonal entries of an n = n matrix A are odd integers and all the
entries not lying on the diaponal are even integers, then A 18 invertible.
T|| F A 2 x 2 rotation matrix A # 3 does not have any real eigenvalues.
T || F If A and B both have ¢ as an eipenvector, then ¢ 15 an elgenvector of AR
T || F If A and B both have A as an elgenvalue, then A 15 an cigenvalue of AR,
T F Similar matrices have the same cigenvectors.
T F If a3 x3 matrix A has 3 independent cigenvectors, then A 15 similar to a
diagonal matrix.
T|| F If a sqguare matrix A has non-trivial kernel, then 0 18 an cipenvalue of A.
T|| F If the rank of an n « n matrix A 18 less than n, then 0 15 an eigenvalue of A.
T|| F Two diagonalizable matrices whose eipenvalues are equal must be similar.
T _ F A square matrix A is diagonalizable if and only is A? is diagonalizable.
T _ F If a square matrix A is diagonalizable, then (AT)? & diagonalizable.
T|| F If a square matrix A has k distinct cigenvalues, then rank({A) = (k — 1).
TI F There exist matnces A with & distinet eigenvalues whose rank 18 stnctly
less than k.
T F If A 1s an n = n matrix which satisfiecs A* = 0 for some positive integer k,
- then all the eigenvalues of A are (0.
T - If 2 3 x 3 matrix A satisfiecs A2 = I3 and A is diagonalizable, then A must
- be similar to the wdentity matrix.
T|| F A and AT have the same cigenvectors.
T F If A and M are diagonalizable, AH is also diagonalizable.
TI F The least squares zolution of a system AF = b s unugque if and only if
ker{A) = 0.

Problem 3) (10 points)

Find the volume of the three dimensional parallelepiped in four dimensions which 18 spanned

1 1 1

" | . 1 P 1

by the vectors o = 0 , = i L= 0
1 1 1

Problem 4) (10 points)



Assume that A is a shkew-symmetric matrix, that is, it is a n = n matrix which satisfies AT = —A.
a) Find det{A) if n 1= odd.
b) What possible values can det(A) have if n is even?

¢) Verify that if A is an eigenvalue of A, then —A is also an eigenvalue of A.

Problem 5) (10 points)

The recursion
Unp) = Uy — Uy + Up—2
15 cqquivalent to the discrete dynamical system

T-ln| |
[} = 'iIZ.I,-l 1 |-
Up-—2
a) Flm:'l the {rﬂl 0T mmplm{ n:-lg:*nﬂlu:"i of A.

b) Is there a vector @ such that ||A™0]| — oo?

¢) Can you find any positive integer k such that AF = 37
Problem 6) (10 points)

Let A be the matnx

gl = I = =
e R e e P
[ e R
e =

a) Find det{A).
b) Find all eigenvalues whether real or complex of A and state their algebraic multipheities.

¢) For cach real cigenvalue A of A find the cigenspace and the geometric multiphicity.

Problem 7) (10 points)

Find 5 and a diagonal matrix # such that 5 'A5 = B, where

1 00
A=11 20
1 2 3

Problem 8) (10 points)

Find the fanction of the form
fi(t) = asin(t) + beos(l) + ¢



