
Test 3 100 points Math 210 Name:

1. Let A =

 1 0
−2 2
0 −1

 for both parts on this page.

(a) (10 points) Find the rank-1 form of the SVD of A.

(b) (6 points) Find ~x+ for A~x = ~b if ~b = (1, 1,−1)



2. (8 points) Solve the differential equation
d~u

dt
= B~u if ~u(0) =

[
4
1

]
and B =

[
−2 3
2 −3

]
.

3. (8 points) 3300 passengers on a cruise ship for 100 days all came aboard with one cell phone each.
Each day 20% of the passengers with a cell phone lost it and 10% of those without a cell phone found
theirs. Use the steady state vector to approximate the number of passengers that have their cell phone
once the trip ends.



4. f(x, y, z) = x2 + 9y2 + 2z2 + 2cxy where c is a real number for both parts of this question.

(a) (3 points) Find the symmetric matrix A for which ~xTA~x = f(x, y, z).

(b) (5 points) For what values of c is the matrix A positive definite?

5. K =

2 0 1
0 2 1
1 1 1

 for both parts of this question.

(a) (8 points) Factor K into XΛX−1 form. The spectral theorem will allow you to find X−1 easily.

(b) (4 points) Let B =
1

3
K. Find lim

n→∞
Bn.



6. V = (2, 2), (−1,−3) and W = (1,−5), (−4, 0) are bases for R2 for this entire page.

(a) (6 points) What matrix M changes V -coordinates to W -coordinates?

(b) (6 points) What are the W -coordinates of the point (−1, 1)V ?

(c) (6 points) If L is a linear transformation and [L]V =

[
1 1
1 1

]
, then what is [L]W ?



Answer ”true” or ”false” with a reason or counterexample.

7. (5 points) The sum of the eigenvalues of an n x n matrix A is equal to the sum of the singular values
of the same matrix A.

8. (5 points) Every positive definite matrix is invertible.

9. (5 points) If M is a Markov matrix, then M2 is also a Markov matrix.



10. (5 points) A linear transformation L has L(2, 3) = (1, 1) and L(1, 3) = (2, 5). What is L(x, y)?

11. (5 points) Find the matrix for the linear transformation L : R3 → R3 that first reflects through the
yz-plane, then rotates 90◦ counterclockwise about the y-axis.

12. (5 points) T is the function from the vector space of 2 x 2 matrices to the vector space of real numbers
defined by T (M) = det(M). Is T a linear transformation? Defend your answer.


