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1. Let C=[‘11 2], D=[g g] , E=[2 ‘; . Answer the following questions with the appropriate matrix

names (C, D or E). Note: No partial scores are given for each question.
a. (5 pts.) Identify matrices that are row equivalent when a is 1 and b is 0.
b. (5 pts.) Determine which matrix has {0} as the orthogonal complement of its row space when
aisOand bis 1.
c. (5 pts.) Which of these matrices satisfies the condition that the rank plus the nullity equals 2?
d. (5 pts.) Which matrix is not full-rank when a and b are 1's?
(5 pts.) Identify the matrix that contains row vectors that can span R? for all real numbers a and b,

given that a is not equal to b.
£ (5 pts.) Determine which matrix could be singular, given that the product of g and 4 is not equal to

0.

2. Determinant identity

a. (10 pts.) For a given matrix 4 = [(1) 3 1 , identify all possible matrices B, where the last row

of B is 0, such that the determinants of 4B and BA are equal.
b. (25 pts.) Prove that if A and B are matrices of sizes mxn and nxm, then det(l+AB)=det(I,+BA).
.. [ln —B
Hint: [ A I, ]
3. Let T; : P1 — P» be the linear transformation defined by Ti(p(x)) = x-p(x) and let 7> : P,—P» be the
linear operator defined by Tx(p(x)) = p(x + 1), where B = {1, 2x} and B'= {1, x, 2x*} are bases for Py and
P2, respectively. Every case requires detailed information.
a. (10 pts.) Determine the coordinate vectors of (x + 1)p and o + x)p.
(10 pts.) Represent the linear transformation 7 from Py to P> as the matrix [T1]5-5.

b.
c. (10 pts.) Find the matrix representation [72]z of the linear transformation 72 in P».
d. (5 pts.) Show the matrix representation of the composition of two linear transformations

[T2°T1]5—B-




