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INSTRUCTIONS:

1. Show your work. Use the correct notation. Use only the methods developed so far in
the course (cxample: do not use methods from later chapters that you may have learned
elsewhere). Correct answers without sufficient work, or not using the method required
will receive minimal or no credit. If you use a theorem from the book, you need to tell us
which one you are using: give its name {exampie: “dimension theorem”), or its statement
(example: “any two bases have the same number of elements”).

2. The point-values of each problem are clearly indicated.

3. Provide clearly written answers in the space provided. You can use the flip sides of the
pages and page 8 as scrap paper. Do not tear off any page. You must return all 8
pages.

4. No books. No notes. Cell phones off and in backpack. No devices. No calculators.



Math 310 MIDTERM II FALL 2016

1. {40 pts) Let A, B be an n x n matrices and let O denote the zero n x n matrix.

(a) Suppose that 42 = O. Prove that A is not invertible.
(h) Assume that B # O. Prove or disprove: AB = O implies A not invertible.
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2. {40pts) Let T': R* — R? be the linear transformation defined by setting:
T{a,b) ={a+b,a—b).

Let 8/ =((1,1),(1,0)) and 8 = ({0,1},(1,0)) be two ordered bases of 2. Determine
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3. (30pts) Determine the ordered basis £* dual to the ordered basis of B® given by
,5' - ((17 0, 1)7 (11 1 1)1 (01 0, 1))

as linear combinations of the ordered basis (&, v, z) dual to the standard basis in R%.
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4. (30 pts) Express the invertible matrix

2 2
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as a product of elementary matrices.
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5. (30pts) Let A be an n x n matrix. Prove that rank(A) = n if and only if 4 is invertible.
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6. (30pts) Use the “K = {sy} + Ky theorem on solution sets o find all the solutions of
the system of equations:
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