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Answer all questions.

Answer each question in the space provided for that question.

1 The matrix
1 0 0
0 —-0.6 —-0.38
0 08 —-0.6
represents a rotation.
(a) State the axis of rotation.
[1 mark]
(b) Find the angle of rotation, giving your answer to the nearest degree.
[2 marks]
et | Answer space for question 1
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2 (a) Factorise the determinant
1 x x?
Loy »?
1 z z?
as a product of three linear factors.
[4 marks]
(b) The matrices A and B are such that
1 x x?
AB= |1 y y?| and detA=2z>-)?
1 z z?
Given that det AB # 0, find and simplify an expression for det B~
[3 marks]
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1 4 2
3 The matrix M= |3 k& 3|, where k is a constant.
2 k1
(a) Show that M is non-singular for all values of k.
[3 marks]
(b) Obtain M~ ! in terms of .
[5 marks]
(c) Use M~! to solve the equations
x+4y+2z=25
3x+hky+3z= 3
X+ hky+ z= 2
giving your solution in terms of £.
[4 marks]
‘e | Answer space for question 3
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4 Three vectors u, v and w are such that u x v=u x w, where u #0 and v # w.
Show that v — w = Au, where 4 is a scalar.
[3 marks]
R“;ﬁ%‘v’; Answer space for question 4
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5 The points 4, B, C and D have coordinates (1, 3, p), (4, 5, 2), (2, 1, —1) and
(6, 5, 0) respectively, where p is a constant.

(a) Write down the vectors ﬁ E’) and E in terms of p.
[2 marks]

—_— — —

(b) Show that (4B x AC). AD is of the form m(5 — 2p), where m is an integer to be

found.
[5 marks]
(c) In the case where p = 2.5, describe the configuration of the points 4, B, C and D.
Justify your answer.
[2 marks]
(d) In the case where the vectors ﬁ ﬁ and A—D> define the edges of a parallelepiped
of volume 60, find the possible values of p.
[3 marks]
R‘Zﬁiﬁ’; Answer space for question 5

12

P71699/Jun14/MFP4



13

QUESTION
PART
REFERENCE

Answer space for question 5

13

Turn over »

P71699/Jun14/MFP4

Do not write
outside the
box



14

QUESTION
PART
REFERENCE

Answer space for question 5

1 4

P71699/Jun14/MFP4

Do not write
outside the
box



15

QUESTION
PART
REFERENCE

Answer space for question 5

15

Turn over »

P71699/Jun14/MFP4

Do not write
outside the
box



16

(a) Show that 2a + bc = —1.

[2 marks]
(b) Given further that (2, 2) is an invariant point of S, find the values of @, b and c.
[4 marks]
(c) Show that all lines of the form y = x + k, where k is a constant, are invariant lines
oS [3 marks]

b
The plane transformation S is a shear and is represented by the matrix [a 2] ,
C p—

where a, b and ¢ are constants.
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7 The line /; has Cartesian equations
x—1 y—=2 z+1
4 -2 3
and the line /, has vector equation
4 5
r=|3|+1|-1
c 0
where c is a constant.
The plane II, contains the lines /; and /, .
(a) Show that an equation for the plane II, is x + 5y + 2z = d, where d is an integer to
be found.
[4 marks]
(b) Find the value of c.
[1 mark]
(c) The plane I, has equation 2x —y 42z =4.
(i) Find the acute angle between the planes 11, and II,, giving your answer to the
nearest 0.1°.
[4 marks]
(ii) Find an equation of the line of intersection of 11, and II,, giving your answer in the
form
(r—a)xb=20
[5 marks]
QUESTION
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8 The matrix M is given by
_|P 4
M = where p and ¢ are constants and g # 0.
q p
(a) Find the eigenvalues of M in terms of p and gq.
[4 marks]
(b) Find corresponding eigenvectors of M.
[3 marks]
(c) Write down a matrix U and a diagonal matrix D such that M =UDU"!.
[2 marks]
(d) Show that M = UD"U".
[2 marks]

(e) Given that p = 0.6 and ¢ = 0.4 and M" — L as n — oo, find the matrix L.
[4 marks]

‘e | Answer space for question 8
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