1e

L
1€LLE]




Part I: Multiple choice questions (7 points each)

1. Suppose that A is a 2 x 2 matrix such that det(A) = —3, and that B = {273 __11251} ;

What is det(2BATB™1)?
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2. Find the eigenvalues of the matrix

(a) 0,0,2 (b) 2,2,8 () -3,2,3 (@255 (e) -1,2,3
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3. Consider the matrix

12 2

A=101 2
o1
T

Find the (1,3)-entry of A~! (the entry in row 1 and column 3 of the inverse of A).

(a) -2 (b) -1 (c) 0 (d) 1 @ 2

Adh=1 (fromgdon)
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4. Find the area of the parallelogram whose vertices are

(0,—-2), (6,-1), (=3,1), (3,2).

(a) 6  (b) 15 @21 )3 (e)12




5. Consider the subspace of P; defined by
W = Span{l—x,x—mQ,:c‘q’ —z2,1 —2:r:+a:3,1—x—|—29:3}.

What is the dimension of W?

(a) 5 @ 4 (c) 3 (d) 2 (e) 1
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6. Suppose that the system of equations
(s —2)z1+3w2,=5
z1+ (s —4)zy =6
has a unique solution. Find the value of z5 in terms of the parameter s.
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7. Recall that Pj is the vector space of polynomials of degree at most 3, and consider
the linear transformation 7" : P3 — R defined by

What is the dimension of the kernel of T'7

(a) 0 (b) 1 (c) 2 @3 (e) 4
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= bl () < dn (B) ~le(r) = 6 =3
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8. Which of the following sets is linearly independent in P3?
() {1+ 2z, 346z}

I {1, z, *}

(110) {2® +z, 22° + 2z, 2 }

Iv) {z*+1}
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@ IIand IV only (b)I,II, Il only (c)IandIlonly (d) Il and IV only
(e) I, III, TV only
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Part II: Partial credit questions (11 points each). Show your work.
9. Consider the bases
B={z,1+2%z+2’} and C={1,1 + z, 2%}

of P, (the vector space of polynomials of degree at most 2 in the variable ).

(a) Find the change-of-basis matrix BPC from C to B.
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10. Consider the vector space P, of polynomials of degree at most two, the vector space
M, 5 of 2 x 2 matrices, and the transformation T : Py — Mo given by

where p'(z) denotes the derivative of p(z).
(a) Compute the matrix T'(a + bz + cz?®) explicitly in terms of a, b, c.
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(b) Find the matrix of T relative to the standard basis B = {1, z,2%} of Py and the
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11. Consider the matrix )
’ ‘ \} 01 ¢
1,1 ¢t 0
A= 0/1 11
0/0 1 1
where t is some real number. ggxo OQL‘W

(a) Calculate the determinant o/f/él (your answer may depend on t).
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(b) Find all values of ¢ such that A is invertible.
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