MATH 544 (Section 501) University of South Carolina

Frof. Meade Spring.2011
Exam 1 Name: K(i\/
18 Feoruary 2011 SS # (last 4 digits‘:

Instructions:

1.

There are a total of & problems (not counting the Extra Credit problem) on 2 pages. Check that your copy of
the exam has all of the problems.

No electronic or other inanimate objects can be used during this exam. All questions have been designed with
this in mind and should not involve unreasonable manual calculations.

Be sure you answer the questions that are asked.

. You must show all of your work to receive full credit for a correct answer. Correct answers with no supporting

work will be eligible for at most half-credit.

. Your answers must be written legibly in the space provided. You may use the back of a page for additional

space; please indicate clearly when you do so.

. Check your work. If I see clear evidence that you checked your answer (when possible) and you clearly indicate

that your answer is incorrect, you will be eligible for more points than if you had not checked your work.

Problem Points Score

1 20
2 15
3 10
4 13
3 10
6 10
T 5
8 15

Total 100

Have a Great Weekend!




3. (10 points) Describe, in parametric vector form, all solutions 'ro Ax = 0 where 4 is row equivalent to
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4. (15 points) Determine 2 and & such that the solution set of the system (i) is empty, (ii) contains & unique
solution, and (iii) contains infinitely many solutions. 5 g
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3. (10 points) List all possible echelon forms of a 3 x 4 matrix A Vhose columns span R3.

¢
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1. (20 points) Identify each statement as either True or False. You do not have to justify your answer to receive

credit for a correct answer, but some explanation might make you eligible for some partial credit for an incorrect
answer.

(a) L Every matrix is row equivalent to a unique matrix in echelon form (_ \ \\‘(‘ TEJ.M (‘,ni (’c,\,\pl,w\)

(b) L 1If a system of linear equations has two different solutions, it must have an infinite number of
“solutions.

(c) _U Ifa system Ax = b has more than one solution, then so does the homogeneous system Ax =0

(d) _ "X 1f Ais an m x n matrix and the equation Ax = b is consistent for every b in R™, then A has m
pivot columns.

(e) — X\ If 3 x 3 matrices A and B each have three pivot positions, then A can be transformed into B by
elementary row operations. AT ~R se A~NR.

(f) € If A is an m x n matrix and the equation Ax = b has more than one solution, then the equation
Ax = ¢ can have a unique solution. ( (v \\ be ecnar e el o oo Q.L)olﬂ )

() _& If none of the vectors in the set S = {vi, vy, v3} in R_3 is a multiple of the other vectors, then S
is linearly independent. (only velidd Lo 2w okm)

(h) L In some cases, it is possible for four vectors to span RP. ( {Y‘\\M* ' o:‘- .an.t S 30\1\0‘.0\1 S
WIF T

(i) S u, v, and w are vectors in R?, then w is a linear combinatio u and v. = , e ol

(i) Y A linear transformation is a function. (O(\R.N e binee """M\O ‘—&

\ouc- m—quxuﬂ w m\zmua{

2. (15 points) Determine whether each of the following formulas is True or False for all scalars a add b and all
n X n matrices A, B, and C'.

() —\__ A(B+C)D=ABD+ACD
(b) _V_ (A+B)(A-B)=A+BA— AB - B?

() — 1 B= AAT, then BT = B = (AN = A7 AT AR

(d) . (aA+bB) ' =14"1+ 1B~}

6. (1

nontrivial solution to Ax = 0. A i_

> )= A=

() ~ V1 AB = BA and if B is invertible, then B-14 = 43-1. BIABR =B RA = A
RIA =B1TARE = AR

0 points) Let 4 be a 4 x 3 matrix in which the third column is the sum of the first two columns. Find a
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7. (5 points) Let T : R® — R? be the linear transformation that reflects each vector through the plane z3 = 0.
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8. (15 points) Find the second column of the inverse of the matrix A= | 2 4 11
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