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Question 1
(a) Find all values of b,, b, and b, such that the linear system
x+3x, - x;=5
X - X, + 2x,=b,
4x, - 3x,=b,
is consistent. Solve the system in the consistent case.
[10 marks]
(b) Determine whether the subset {[2 v+z,y,z]|y,z€e R } is a subspace of R°.
[S marks]
(c) Let v, v,,v, be aset of linearly independent vectors. Prove that the vectors
w, =3v,, w, =2v, ~v,, w, =V, +V, are also linearly independent.
[5 marks]
Question 2
1 -2 1 1
(a) Find a basis for the nullspace of the matrix: | 2 1 -3 -1},
1 -7 -6 2
[10 marks]
1 2 1 2
(b) Find amatnx Csuchthat: C|3 4{=|0 -2]|.
4 2 0 -6
[10 marks]
Question 3

(a) Using the two linearly independent vectors in ®*, [2,1,1,1} and 1, 0, 1, 1], form

a basis for R*.
[10 marks]

(b) Find a basis for the subspace of P, the space of all polynomials, spanned by
x*-1, x> +1,4,2x-3.

[10 marks]
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Question 4
(a) Find all real eigenvalues and corresponding eigenvectors of the matrix:
2 0 0
1 -1 -2/.
-1 0 1
[10 marks]
4
(b) Find the unit vector in the same directionas v=|-12 (. {5 marks]
3
(c) Determine whether the map 7": ®* — R* defined by:
T([x,,x,,%, 1) =[2x, + %, + X5, X, +X, +3x,]
is a linear transformation.
[5 marks]

Question 5

(@) If T:R? > R* is defined by T([x,,x,]) =[2x, +x,, x;, X, —x,] and
T":R* —» R? is defined by T'([x,,x,,X,]) =[x, = x, +x,, x, +x,], find the
standard matrix representation for the linear transformation 7'eT that carries
R? —» R2. Find a formula for 7T ([x,, x,])-
[10 marks]

(b) Determine whether the set R with the usual addition but with scalar
multiplication defined by #[x, y]={[ry, rx] is a vector space under these

operations.
[10 marks]
Question 6
(a) Let ¥ be a vector space with basis {v,, v,, v;,..., ¥, } , and let
W =sp(v,y, V45, ). If w=rv, +1,v, isin W, show that w=0.
[S marks]

(b) Find a basis for the row space, a basis for the column space, a basis for the null
space, the rank and nullity of the following matrix:

c 1 2 1
2 1 0 2.
0 2 11

Hence verify the formula rank(4) + nullity(4) = ».
[15 marks]
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Question 7
(2) Let W be the subspace of R* spanned by the vectors
1 2 -1 0
2 1 4 3
v, = Ll v, = 0,v3= 3,v4= it
2 -1 8 5
Construct a basis for # from these vectors, and hence find dim(#).
[10 marks]
1 0 1
(b) Given the matrix 4={0 1 1], find 47", and hence write 4 asa product of
0 0 -1
elementary matrices.
[10 marks]

*x%%x% END OF EXAMINATION #**k%x




