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Answer six questions.

(a) Solve, if possible, the following system of linear equations in x, y, z, s, and 7. Give the
general solution.

x+2y-3z-2s+4t=1
2x+5y—-8z— s+6t=4
x+4y—-T7z+5s+2t=8

(b) Determine the values of & so that the following system in x, y, and z has:

(1) a unique solution,
~(i1)  no solution,
(iif)  infinitely many solutions.

x+ y—-z=1
2x+3y+thkz=3
x+ky+3z=2

2
Let A4=|3 2 5
0

(a) Find the adjoint 4* of 4.

(b) . Calculate A4*.

(c) State the determinant of 4 and write down 4™'.

(d)  Solve the matrix equation 4B =A4>+ 24 to find B.
, p.t.o.
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Evaluate
-5 3 4 =2
0 o o0 7
-1 1 -3 3
1 -4 4 0

Hence, or otherwise, evaluate

1 -4 4 0

0 0 0 7
-1 1 -3 3
-1 3/5 4/5 -2/5

2 a b
Show that |b 2 ab| =2+ (a~b—-2)(a-b +2)ab.
a ab 2

212 7
Hencefind | 7 2 84.
12 84 2

Let f: R* — R? be the function defined by

Sxy) =(x+y,2).

() Show that f is a linear transformation.
(i)  Find the matrix of 4 of f; that is, find the 2 x 2 matrix 4 such that
(A =flxy) forallx, y € R.

Let f'be the linear transformation that is rotation about the origin through an
angle € in R, and let g be the linear transformation that is rotation about the
origin through an angle 26 in R

@) State the matrix S of f; and the matrix T of g.
(i)  Showthat $*=T. (Hint: Note that cos26 = cos’d — sin’& and
sin2§ = 2sin&cosb).

p.t.o.
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Use de Moivre’s theorem to express (1 +i)°® in the form a + bi where a and b are
real.

Indicate on Argand diagrams the sets of points which satisfy

() |z-d=|z+i;
() 2<|z-4<4

V.4 /4
1 — —<ar <—.
(i11) 5 8(2) 5

Solve the equation z*—32° - 12z -16 =0, given that one root is of the form bi, where
b is real.

Letz =cos#+ isind Show that z" + z™" = 2cosnéd and deduce the formula
cos’ §= é—(cos 460+ 4cos28+ 3).

Write down the eighth roots of unity and hence express z* + 1 as a product of two real
quadratic terms.

8 -4 2
Calculate the eigenvalues of the matrix | -2 1 1],
-12 6 0

(One of the eigenvalues is 4 =0.)

Hence, or otherwise, find a matrix P and a diagonal matrix D such that P AP is
diagonal.

Let B be an n x n matrix and let £ be an invertible # x » matrix. Show that if A is an
eigenvalue of B then A is also an eigenvalue of E~'BE .
Identify the following conic section and sketch its graph:

9x* —4y* —16y =52.

Find an orthogonal transformation which reduces the conic 2x* +4xy+5y® =1 to
standard form. Sketch the conic, showing both sets of axes, and identify its type.



