\Tath 33A Midterm 1. October 19, 2012

Name:

Student ID. e

Instructions: Show all of your work, and clearly indicate vour answers. Use the backs
of pages as scratch paper. No books, other paper, or calculators are allowed.

1. (15 points) The reduced row echelon form of the augmented matrices of three
syvstems are given below. How many solutions does each system have?
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2. (15 points) Find all matrices that commute with the given matrix A,
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3. (15 points) Which of the following are linear transformations? Write down the
matrix of the transformation if a function is linear.

(a) T(a,b) = [a*,b];

(b) de) = [a,2;

(¢) T{a.b) = [3a — b, —2a + 3b];
(d) ( b)=[b+aa+1].
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4. (15 points) Suppose A is an m x n matrix. If the kernel of A. {F A7 = §}. does
not just have the 0 vector. show that the rank of A < n.
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5. (20 points) Consider the following linear system:
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(a) Find the condition for k, such that this linear system has a unique solution.
(b) What is the unique solution if given the condition for & as you describe in
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6. (20 points) Consider the following 3 x 4 matrix:

113 4
A=|110 2 2
31 7 8

(a) Find Ker(A), describe it as the span of some vectors;

(b) Find a matrix B, such that Im(B)=Ker(A). Explain your answer.
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