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MATRIX ALGEBRA

April 2003 Time : 3 hours

All questions carry an equal weight and can be attempted in any order. Clearly write your a
to the questions showing all working, explanation and checks used.

ISWers

13 64 —-16
Q1. (a) Findthe eigenvectorsof:= | 8 29 —8 | ifithaseigenvalues5and-3. []
40 160 —43

(b) Diagonalised and check thatl P is equal toP D for the appropriatd® and D. [3]

Q2. ldentify and prove which of the three vector space axioms are true for each of these s

give counterexamples for those axioms which are false.
{(z,y,2) | ===y}, {(z,9) | 2y >3}, {(z,9,2) | 2> 2y+ 3}
Q3. (a) ProvethatifC = C~!thendet(C) = +1 or -1. [1]
(b) Find the general form of x 2 matrices which satisfy the equatich= C~!. [6]
—-2/3 2/3  1/3
(c) Show thatL := 2/3 1/3  2/3 | is an orthogonal matrix. [2
1/3 2/3 —2/3
(d) Explain whyL also satisfied. = L™!. [1]
4 2 -1
Q4. (a) Findthe determinantad® := | —3 —1 z | using a Laplace expansion. [
2 1 2
(b) Find the inverse oB using the adjoint method. [6
(c) Check the determinant @~ is equal to(det(B)) . [2]

pts and
[10]
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-1 2 3
Q5. (a) From the set of vector, ve, v3} := { _é , g , ‘; } get an orthogonal
3 1 4
set of vectors using the Gram-Schmidt method.
0
(b) Show that the séftv;, vs, vs, 1 } is independent. [3
1
_ . —23 —15 37 10
Q6. (a) Find the eigenvectors @f; := andFp, := . [7]
50 32 —105 —28

(b) Deduce that these two matrices are similar and firslich thattl, = PE, P~!.  [3]

5 =5 11 -2 14 4
-6 6 —16 1 =20 -5
2 =2 10 2 12 2
3 =3 =27 —-18 =30 O

Q7. We are given the matrix/ :=

94
() Find all solutions tal/z — _i 7]
12
educe that the ran IS £ and give a baslis or the column spac
(b) Deduce that the rank dff is 2 and give a basis for the col aof 3]

Q8. (a) Show thatthe planB := {(z,y,2) | 7z — 5y — z = 0} contains all points of the forn
-1 2
a| —2 3 (2]
3
—3t

-1
(b) Verify that every point on the line —5¢ | is on P, find an orthogonal line which i
4t
also in the plane and express the two vectors in part (a) in terms of these two ling

(c) What line is the intersection @ with @ := {(z,y,2) | —4x +y + 3z = 0}? [3]

+b

[7]

U7

s, [5]
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