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Question 1. (10 points) Compute the determinants of the following matrices:
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Question 2. (6 points) Use Cramer’s rule to solve the following system of linear
equations.

1+ 8% =2

{ ST+ 3y =5

If there are values for s that make the system have no solutions or infinitely
many solutions, list these.
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Question 3. (9 points) For the following matrix A,
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(a) Find vector(s) ¥h,..., 7. such that their linear combinations
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(b) Find a matrix C such that the solutions of CF = 0 are exactly the linear
combinations of the columns of A
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Question 4. (15 points) Consider these two matrices A and B.

You can use that A can be row-reduced to B. Find all of the following.
(a) dimCol(A},dim Nul(A}, rank 4
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(c) The dimension of the following vector spaces:

V= {5 in R with A% = b has a solution.} W = {Ez’ in R® with 47 = 5}
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(d) Find two linear equations in_‘ﬁve unknowns that together adequately de-
scribe the solutions to AZ == 0.
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Question 5. (9 points) True or False? For each true statement, provide a brief
explanation why it’s true. For each false statement, give a specific counterex-
ample.

{a) When two matrices A, B are row equivalent, they must have the same de-
terminant.
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(b) When Span{vi, U2, 73,74 } = R", then n must be 4.
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(¢) For all square matrices A4, det(A¥ A4) >
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Question 6. (9 points) Find an example of:

(a) A subspace of R? that does not have a basis. Hint: there is only cone.

(b) A basis of R® containing the vector (
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(¢) An invertible matrix A such that det(—A) = det A.

o 'IO) (o
o | o l) T lo -

|

a.ﬂ:j (N@(Jrl)ﬁﬁ ///M/‘Cijf)( ! Llém ein (‘()/ﬂféti/

Co ANS ?wgd




Question 7. (8 points) Consider the following vector space in R4,

a—2b+ 8¢
_ 2a + &b — 8¢ . .
V= g — b4 Te with a,b,cin R
3a+b+c

Find a basis for V. What is the dimension of V7
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Question 8. (9 points) For each of these questions, explain your answer,

{(a) Suppose a nonhomogeneous system of six linear equations in eight unknowns
has a solution, with two free variables. Is it possible to pick a different
target vector (i.e. right-hand side of constants) to make the new system
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(b) Suppose a nonhomogeneous system of nine linear equations in ten unknowns
has a solution for all possible target vectors. Is it possible to find two nonzero
solutions of the associated homogeneous system that are not multiples of
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(c) Suppose a nonhomogeneous system of five linear equations in six unknowns
is inconsistent. What is the minimal dimension of the solution space of the

associated homogeneous system?
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