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Instructions
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Answer all questions.
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Answer all questions.

4 4
1 Two planes, II and II,, have equations r.[5| =0 and r.|[1| =0 respectively.
3

(a) Determine the cosine of the acute angle between I1 and II,.

4 4
(b) () Find |5] x |1
3 1

(i) Find a vector equation for the line of intersection of I1 and II,.

028 —096 0
2 A transformation is represented by the matrix A = | 0.96 0.28 0
0 0 1

(a) Evaluate det A.
(b) State the invariant line of the transformation.

(c) Give a full geometrical description of this transformation.

1 &® be
3 Express the determinant |1 b2 ca| as the product of four linear factors.
1 2 ab

4 The plane transformation T maps points (x, y) to points (x', y') such that

=l wmeeaso 3]

(@) (1) State the line of invariant points of T.
(i1) Give a full geometrical description of T.

(b) Find A2, and hence give a full geometrical description of the single plane
transformation given by the matrix AZ.
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(1 mark)

(3 marks)

(6 marks)

(1 mark)

(2 marks)
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5 A set of three planes is given by the system of equations

3x + 5y + (k—2)z = k+4

where k is a constant.

1 3 -1
(a) Show that |2 & 1| =k> =5k +6. (2 marks)
35 k-2

(b) In each of the following cases, determine the number of solutions of the given system
of equations.

1) k=1
(i) k=2.
(i) k=3. (7 marks)

(c) Give a geometrical interpretation of the significance of each of the three results in
part (b) in relation to the three planes. (3 marks)

6 The matrices P and Q are given by

2 1 1 1 1 1
P=1|1 ¢t -2 and Q= |-7 -1 5
3 2 1 11 -1 -7
where ¢ is a real constant.
(a) Find the value of ¢ for which P is singular. (2 marks)

(b) (1) Determine the matrix R = PQ, giving its elements in terms of # where appropriate.

(3 marks)
(i1)) Find the value of ¢ for which R = I, for some integer k. (2 marks)
(iii) Hence find the matrix Q. (I mark)
(¢) In the case when t = —3, describe the geometrical transformation with matrix R.
(2 marks)

Turn over for the next question

Turn over p
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7 The diagram shows the parallelepiped OABCDEFG.

2 1
a—|—-1|, b=1|1], ¢c= 2| and d = 3
—1 -2

respectively, relative to the origin O.

(a) Show that a, b and c¢ are linearly dependent.

(b) Determine the volume of the parallelepiped.

(c) Determine a vector equation for the plane ABDG:
(1) in the form r = u + Av + uw;

(11) in the form r.n =d.

(1 mark)

(3 marks)

(2 marks)

(4 marks)

(d) Find cartesian equations for the line OF, and hence find the direction cosines of this

line.

8 For real numbers a and b, with b # 0 and b # + a, the matrix

M:[ a b+a}

b—a —a

(@) (1) Show that the eigenvalues of M are b and —b.

(ii) Show that [b ta

b a] is an eigenvector of M with eigenvalue b.

(i) Find an eigenvector of M corresponding to the eigenvalue —b.

(4 marks)

(3 marks)

(2 marks)

(2 marks)

(b) By writing M in the form UDU™!, for some suitably chosen diagonal matrix D and

corresponding matrix U, show that

M = pl0Mm

END OF QUESTIONS

Copyright © 2006 AQA and its licensors. All rights reserved.

P85405/Jun06/MFP4

(7 marks)





