Math 330: Exam 2 Version A Sample Exam

This is a closed-book closed-notes no-calculator-allowed in-class exam. Efforts have been
made to keep the arithmetic simple. If it turns out to be complicated, that’s either because
I made a mistake or you did. In either case, do the best you can and check your work
where possible. While getting the right answer is nice, this is not an arithmetic test. It’s
more important to clearly explain what you did and what you know.

1. Indicate in writing that you have understood the requirement to work independently
by writing “I have worked independently on this quiz” followed by your signature as
the answer to this question.

2. Consider the matrix A with reduced row eschelon form R where

1 1 5 7 2
-2 3 -2 -3 -3 105 350
A=| 2 & & =3 and R=|0 1 1 3 0
1 11 19
-4 - 5 4 D 000 01

(i) Find a basis for Col(A).

(ii) Find a basis for Nul(A).
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3. Answer the following true false questions:

(i) det(A+ B) =det(A) = det(B).

(A) True
(B) False

(ii) The determinant of A is the product of the diagonal entries in A.
(A) True
(B) False

(iii) If W is a subspace of R” and v is in both W and W+, then v = 0.
(A) True
(B) False

(iv) If A= QR where Q has orthonormal columns, then R = QT A.
(A) True
(B) False

4. Suppose that all the entries in A are integers and det(A) = 1. Explain why all the
entires in A~! are integers.

5. What is the rank of a 4 x 5 matrix whose null space is three dimensional?
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6. Find det(A), det(B) and det(AB) where

1 2 3 1 0 0
A=10 3 4 and B=1]0 0 1
0 0 5 01 0
7. Suppose A € R2*? is given by
1 2
A_L 4].

Use the Gram-Schmidt algorithm to factor A = QR where @ is a matrix with or-
thonormal columns and R is upper triangular.
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8. The QR factorization of a matrix A is given by

2/3 0
Q= —1/\/6 1/\/§ and R = ve \/ﬁ
0 3/V2

1/vV6  1/v2

Explain how to use this factorization to minimize ||Axz — b|| and then find the mini-
mizing value of = corresponding to b = (1,0, —1).



