][MATH 221 TEsT 2 |

Show your work. Box answers please. You are allowed a 3 x 5 notecard and a (non-graphing) calculator.

Problem 1 [16pts] A matrix A and its reduced row echelon form are given below:
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(a.) Find basis for Col(A) and calculate the rank of A.
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(b.) Find basis for Row(A).
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(c.) Find basis for Null(A) and calculate the nullity of A.
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(d.) Find the solution set for Av = b where A was given in the first problem and
b=(1,1,-1,3) +2(2,2,0,2) + 3(0,0,1,1).
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Problem 2 [10pts] Let v = {(3,4),(~2,6)} find the coordinates of v = (a, b) with respect to the ~v-basis
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Problem 3 [10pts] Find a condition on a, b, ¢ for which {22 + 3, z + 2z, a2? + bz + c} forms a LI set of
polynomial functions.
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Problem 5 [10pts] Suppose T'(z,y, z) = (z— 2y + 2z, 2z+y+2, 2+y) is the formula for 7' : R3 — R3.
Find the standard matrix [T].
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Problem 6 [16pts] For T' defined in Problem 3, calculate T (a, b, e).
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Problem 7 [10pts] Suppose T'(1,0) = (3,2) and T'(0,1) = (1,4). Assume T is linear and find & formula
for T': R? - R?%. Graph the image of the unit-square under T'.
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Problem 8 [10pts] Let 4 = [ ; i ] and define T'(B) = AB for each B € R?%2,

(a.) Show T is a linear transformation.
(b.) Let R?*2 have its standard basis of matrix units 8 = {E11, Bra, Ea, Egp}. Find [T)6. Hint:

study B = [ j i ] and draw a picture as we did for similar problems.
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Problem 9 [4pts] Suppose Az = b has solutions z; = (1,2,3,4) and z3 = (1,1,1,1) and

z3 = (0,0,2,2).
(a.) If A is m x n then what m,n are reasonable given the data of this problem.

(b.) What is the smallest possible dimension for Null(4)?
(c.) If T(v) = Av then is T injective? Explain.

(d.) Is it possible that T defined in (c.) is surjective? Explain.
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