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1 0 0]|0
1 1 1 1|1
Let each of the matrices A = and B=|0 1 -1|0]| bethe
1 2 2 2|2 00 ol

augmented matrix of a linear system. Answer the following questions.

(a) How many equations and how many variables does the system with the
augmented matrix A have?

(b) Find all solutions, if any, of the system with the augmented matrix A. If
there are no solutions, say so.

(c) How many equations and how many variables does the system with the
augmented matrix B have?

(d) Find all solutions, if any, of the system with augmented matrix B. If there
are no solutions, say so.
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2 4 2
[14] 2. Let A=(2 k 4|;

0 2 6

(a) Find the value(s) of k& for which the matrix A is not invertible.

(b) For k=0 inthe matrix A (see above), find all solutions of the linear
X 1

system 247! yl =10].
2 1

(¢) For k=1inthe matrix A (see above), find the cofactors C;3 and Cj, .
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[14] 3.

(a) Give an example of a nonzero 2 x 2 matrix A such that AT =-A .

(b) Let A be a 2008 x 2008 matrix such that I+ A? =0, find all possible
values for det(A).

0 1 -1 2
(c) If A=[0 J and B=[ ] 2],find an elementary matrix E such that

AB = EB.
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[13] 4.

(a) Find the cosine of the angle 6 between u=(1,2,-1) and v=(3,0,4).

(b) Find the area of the triangle POR ,where P(1,2,3), 0(5,4,4) and
R(3.3.4).

(c) Find the volume of the parallelepiped whose sides are the vectors
u= (1,2,—1) , V= (3,0,4) and w= (—2,1,0).
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[10] 5.

(a) Find the point of intersection of the line x=6+2t, y=5+4¢, z=17+5¢
and the plane 2x+2y+z=5.

(b) Find the equation of the plane that is perpendicular to line of 5(a) and passes
through the point (2,1,4).

(c) Find the distance from the point (2, 3,- 1) to the plane 7x+ y+9z=10 .
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[11] 6.

(a) Find a unit vector in the direction of u= (5, -2,1,- 3) .

(b) Find the value of ¢ so that the vector (1,,3,4¢) is orthogonal to
(3.2,1,5).

(¢c) Let P(1,2,0) and Q(-5,0,5). Find a linear equation that describes all

points R(x,y,z) sothat ||PR|=|OR|.
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1 -1 2 0 1 1 11
[13] 7. Let A= , B= , C= and D= .

0 O 00 0 3 11

(a) Show that the set {A, B,C } is linearly independentin M, .

(b) Isthe matrix D in the span of {A,B, C } ? Show your work.

(c) Istheset {A,B,C} abasisfor M,, ? Explain.

(d) Is the set {A,B,C,D} a basis for M,, ? Explain.
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[12] 8. In each question below determine if W is a subspace of the vector space V.

Show your work.

(a) V= R* and W is the set of all triples of the form t(l,O, - 1,2) with ¢ in
R,ie. W ={¢(1,0,-1,2) | in R} .

a b
(b) V=M, and W is the set of all 2 x 2 matrices [0 1] with a and b in

] a b
R ,ie. W={ }|a,binR}.
0 -1

(¢c) V=P; and W is the set of all polynomials of the form a+ bx? with
a=0 and =0 ,ie. W ={p(x)=a+bx2 | azO,sz}.
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(1 -1 0 -2 0
0O 0 1 3 0f. )
[12] 9. R= is the reduced row echelon form of the matrix
0O 0 0 0 1
o 00 00
2 -2 1 -1 0
2 -1 1 1 =2
A =
0O 0 -2 6 1
1 -1 0 -2 0
(@ @1 Find a basis for the null space of A .
(i1) The dimension of the null space of A is
(b)) 1) Give a basis for the row space of A .
(i1) The dimension of the row space of A is
© @ Give a basis for the column space of A .

(ii)

The dimension of the column space of A is
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[8] 10.  Answer the following questions by filling in the blanks with either true or false, or

with the required number.

(a) If A isa6x 6 invertible matrix, the dimension of its row space is

®) 1f {u, V} is a basis for R? ,then u must be orthogonal to v .

(c) If A isa5 x 6 matrix and the dimension of the null space of A is
2, then the dimension of the row space of A is

(d)  The line x=-1+t, y=3t, z=-t, tinR ,is a subspace of R3 .

(e)  The vectors u= (1,— 2, —1,0,1) and v= (—2, 4,a,0,- 2) are
linearly dependant when a =

(f)  The linear system x—-2y—-z=1, -2x+4y+2z=a is
inconsistent when a =

(g) If p;,p,,p; are polynomialsin P, such that

P1(0) =p,(0)=p3(0)=0 , then the set {p,,p,.p3} is linearly
dependent.

(h) " There exists a subspace of R7 with exactly five vectors.




