Math 2568, Exam #1 - Part 1, Summer 2013 Name NAT

Instructions: You may not use a calculator for this part of the exam. You must show work or provide
justification to receive credit (partial or otherwise) for answers. Use exact answers.

X —2x, +dx,+5x, =10

1. Given the system of equations { ,» | write the system as:

—X +x,— 3x,+x, =-13
a. Anaugmented matrix (3 points)
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C. A matrix equation. (3 points)
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d. Solve the system using the augmented matrix and row operations. State whether the
solution of the system is consistent or inconsistent. If the system is consistent, state
whether it is independent or dependent. Write an independent solution in vector form;

write a dependent solution in parametric form (recall that for parametric form, you need
reduced echelon form). (8 points)
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2. Given4 = [g ___g], find A, either by employing the formula, or by the algorithm. (8 points)

l -S 4] _ -1 [-s ‘1] {‘% —\‘J e
—lo+36 |74 T Vo -

M 3‘7“ __I . * 1) =it - (( +¥ .. I: ‘ o ‘/
Ci = g @I‘ - 'j 4 :L}:}E = ';"'Ii‘;}"f-ﬁ ) .\ +10. 4 0 \

2 -1 0 5 -1 : 1 -3 -1
3. GivenA=|-6 0 ,B=[ 5 ],C‘z -8 ,D=[O 0 ZJcomputethe
1 3 =2 D 4 -1 5 4

o"

. . 6)(2 ’ A% | 3*3
following, if possible. If the combination is not possible, briefly explain why. (5 points each)
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4. Determine if the following sets of vectors are linearly independent. Justify your answer in each
. case. (5 points each)
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5. Consider the linear transformation defingd by T: % » A%, withA =[9 4 2 4 . (8 points)
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a. What is the domain of T? Give an example of a vector in the domain.

b. What is the range (codomain) of T? Give an example of a vector in the range?
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6. Determine if each statement is True or False. (2 points each)

a. T Linear transformations can be represented as matrices in all cases.
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Math 2568, Exam #1 — Part 2, Summer 2013 Name

Instructions: You may 4 use a calculator for this part of the exam. You must show work or provide
justification to receive credit (partial or otherwise) for answers. Use exact answers unless directed to

round.

X, —3x, =4
1. Use an inverse matrix to solve { —2x, + X, + x, = —6. Give the inverse matrix used. You should
2x,—x,+4x,=8

write the matrix equation to be solved, the solution with the inverse matrix in equation form,
and the final solution in vector form. (5 points)
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2. Solve the electrical circuit problem shown below. Write the system, and the matrix representing
the system. Then solve it in your calculator. Write the solution in vector form. Round your
answers to two decimal places. (8 points)
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3. The invertible matrix theorem states that several statements are equivalent to matrix A being
invertible. Name 4 of these equivalent statemenits (so far there are 11 to choose from). (4 points)

X1
4. Use the definition of a linear transformation to determine if the transformation T ([XzD =

X3
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X3 — 2X5 | is linear or nonlinear. You must show work to justify your answer. (5 points)
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5. For each of the questions below, answer as fully as possible. Justify your answer in each case.
a. The vector equation x; B] + x, [_31] = [g] is consistent and independent. Describe
geometrically what that solution means. A graph would probably be helpful. (5 points)

b. Construct a 4x3 matrix A so that AX = 0O has a non-triViaI solution. (3 points)

C.

Explain why the serial application of three linear transformations is itself a linear
transformation. (Hint: treat each transformation as a matrix; apply the transformation and
then apply the next one to the result, etc. What does the resulting vector look like? What is
the cumulative result of the three transformations? You may choose specific matrices to
think about the problem, but your explanation should apply to generic matrices of the same
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d. Explain why only square matrices can have inverses. (4 points)
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6. Find the polynomial of the form a,t? + alt +ay = (t) that passes through the points (2,24), <p yt. aﬁ
(9,10), (13, -42). Write the system of equations and matrix for the system Give the resulting  gug ..@

polynomial. (6 points)
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