Math 205A Final Exam (100 points)
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¢ Check that you have 10 questions on five pages.

e Show all your work to receive full credit for a problem.

1. (18 points) Short answers: (No explanations needed. Simply write your answers. If you do
some calculation to get the answer, show the calculation.)

(a} (6 points) Let A and B be 4 x4 matrices, with det A = —4 and det B = 7. Use properties
of determinants to compute:

) det A o ] - I

det"t P j

(i) det 4By = deb (AB) = (det A) (det B)
= )T
= - 157
(b) Suppose C is a 4 x 3 matrix with a pivot in every column.

(i) What is the dimension of Nul C7
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(ii) What is the dimension of Col C7
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¢) Define a linear transformation T : — v T (21, 22) = (221 + 22,21 — T2, %2). Fin
) Defi li fi ion T : R? — R3 by T( = {2 ). Find
the standard matrix of T
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(d) The vector & shown below is an eigenvector of a 2 x 2 matrix M corresponding to the
eigenvalue —2. Draw MT in the figure below.
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(e) Let £ = [—2}.
2

(i) Find a unit vector in the direction of the vector Z.
%N =YI+ 4+ =3
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(ii) Find a vector of length 2 in the direction of the vector Z.

oq = [2/3
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2. (9 points) Let pi(t) =2 — 3t, pa(t) = 1 — 2, fa(t) = 3 — 5t + ¢2.

(a) Verify that these polynomials form a basis for ;.
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(b) Consider the basis B = {f, s, s} for Ps. Find ¢ in Py, given that [gls = | —1
1

’PE "[[ _.ﬁg(}fﬁa#PLl( {'0 ”7\3 qncﬂ AL t:up“ wle '—h‘:'ﬁ_ (:{)ﬂ‘ftg.dl"‘-ﬁ-ga
2 1 5 j 0O P,w::“ in ‘Uﬂnj m:?\"ﬂc»{\ri JIP&H ”23 }5‘0 Wi
[—3 0 ﬂS‘J N[ ] t
o s Henw, The vedkan Ps 172, P; By a5 Loy Beilfy - [ 2] 2
.i e ‘Z.FJ. - F-Lﬁ‘ IB; _

= 2(2-3) + <) I-t) + (3-5t+F)

B (Q—H{'W"Z{:L

(¢} Find the coordinate vector of p(t) = 3 — t + Tt? relative to B.
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3. (8 points) A quadratic form on R? is given by the formula Q(xy, z) = 8zy79 — 623

(a) Find the matrix A of the quadratic form.
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(b) Classify the quadratic form.
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