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Answer all questions.

Answer each question in the space provided for that question.

1 The three points 4, B and C have coordinates (2, —1, 1), (4,3, —2) and (3, 0, —3)
respectively.

(@)  Find 4B x AC .
[3 marks]

(b) Hence find the exact value of the area of triangle ABC.
[2 marks]
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2 The matrices A and B are such that
_ 10 3 1
1 1y 1
(AB)” = {2 _1} and det(A )_ 5

Find the determinant of B.
[3 marks]
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a —12 1
3 let A=|4 —-3a a-3|.
-3 4a a+4
(a) (i) Use a row operation to show that a — 4 is a factor of A.
[2 marks]
(ii) Factorise A as fully as possible.
[4 marks]
a —12 1
(b) The vectors | 4 |, | —3a| and |a— 3| are linearly dependent.
-3 4a a+4
Find the possible values of a.
[2 marks]
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(a)

(b)

(c)

8
5 2 4
4 The matrix A = |7 4 6 | is non-singular.
6 k-2 &k

Show that £ # 5.

Find A~ ! in terms of k.

Use your result from part (b) to solve the equations

Sx+2y+4z= a
Tx+4y+6z= —a
6x —3y— z=—5a

[3 marks]

[5 marks]

[4 marks]
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5 The matrix M= |0 5 —1 |, where p is a constant, has three distinct
2 p 1

eigenvalues, 4, 4, and 5.

(a) Given that 4, = 2, find the value of p.

[4 marks]
(b) Given that 4, <0, find the values of 1, and 5.
[5 marks]
(c) The transformation T has matrix M. Find a vector equation for any one of the
invariant lines of T.
[2 marks]
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(a)

(b)

(c)

The transformation T maps (x, ) to (x, ') where
X' =-2x+2y+4
y=3x—-y—4

Explain what is meant by a line of invariant points.
Find an equation of the line of invariant points of T .

Show that T has an infinite number of invariant lines.

[1 mark]

[3 marks]

[5 marks]
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7 The linear transformation T is represented by the matrix M = 0 2k 0 .
k0 —kV/3
(a) Find the determinant of M in terms of .
[1 mark]
(b) The transformation T is the composition of two transformations. The first

transformation, T, , is an enlargement centre O and scale factor 2k (k > 0), and the
second is a transformation T,. When T is applied to a solid shape of volume 48 cm?,
the volume of the image is 0.75cm? .

(i) Find the value of k£ and hence state the scale factor of the enlargement.
[3 marks]

(ii) Give a full geometrical description of T, .
[5 marks]
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8 (a) The plane II, is perpendicular to the line | r— | 4 x| 2 |1=10
-3 —1 0

(b)

(c)

(d)

(i)

(ii)

The point (3, —1, 2) lies on I1,. Find an equation for I1, in the form r.n = c.
[2 marks]

The plane I1, contains the points (2, 3, 2), (4, 1, —1) and (0, —1, 2).

Show that an equation for I1, is 2x — y + 2z = d, where d is an integer to be found.

[5 marks]
Show that the acute angle, 0, between the planes I, and II, is such that
V30
cosf = ——.
15
[3 marks]

The plane I1; has the equation 4(k — 2)x + (k + 1)y — 4k?z = 8, where k is an
integer. The three planes 11, II, and II; have no point in common.

Show that one possible value of k is 1 and find the other possible value.
[4 marks]

State the geometrical configuration of the three planes for each of the two cases in
part (d)(i), giving reasons for your answers.
[4 marks]
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