Math 107: Linear Algebra and Differential Equations

Test #1

Name: | Thursday, October 1, 2009
' All answers must be justified.

Question 1. [10 points]

(a) Find the inverse of the following matrix

(b) Use the inverse to compute the solution to the system of equations

r—2y = 5§
20 -3y = 7
X =~

y=2



Question 2. [16 points] Suppose that A and B are two n x n matrices with det(4) = 3 and det(B) = 7.
Compute the following:

(2) det(ABA) =

2xFx3 = 6>

(b) det(A™) =

/4

(c) det(BAB™!) =

71(3)(‘/:,' .':3

(d) det(ATB1) =



Question 3. [20 points] Consider the system of questions with unknowns z1, T, z3:

ary1 t+xz3 = 1
2(b — a):c;) + 2583 = 4
261+ (b—a)my+ o33 = 2

(a) Determine the conditions on @ and b so that the above system of equations admits a unique solution.
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(b} Determine the conditions on a and b so that the above system of equations has no solution.

b=a_



Question 4. [10 points] Under what condition on the constants a and b is the vector

in the linear span of the vectors:
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Question 5. [14 points] Given

A=
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Find the rank and the dimension of the null space of

O

—

[ 2 3 ( 2 3
AAO/%*G-Ho(Z
o b -2 © o0

Ohe free varnbe = dim(N SA) =
Two pt‘(/of's — l@hk B =9



Question 6. [15 points]
(a} Show that the set

satisfies the conditions for being a subspace of RS,
© T contams 0 (x=0, y=0)
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(b) Find a basis for U. What is the dimension of U? [ﬁ _ q — >( [ -+ ‘ﬂ -]
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Question 7. [20 points| (a) Determine whether

{HAEmE
V= 2 , 3 ) 10
3 5 -1
form a spanning set for R®. Explain your answer. q | [ F(’& (’3[[ 70
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(b) Does V above form a basis for R*? Why or why not.
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