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2

Answer all questions in the spaces provided.

1 The vectors a and b are such that a . b ¼ 21 , ja j ¼ 5
ffiffiffi
2
p

and jb j ¼ 3 .

Determine the exact value of ja� b j . (5 marks)
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2 Describe the single transformation represented by each of the matrices:

(a)

0 0 1

0 1 0

1 0 0

2
64

3
75 ; (2 marks)

(b)

0:6 0 �0:8
0 1 0

0:8 0 0:6

2
64

3
75 . (3 marks)
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3 (a) Find the eigenvalues and corresponding eigenvectors of the matrix M ¼ 4 5

5 4

� �
.

(6 marks)

(b) The plane transformation T is given by the matrix M. Write down the coordinates of

the invariant point of T. (1 mark)
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4 Let X ¼ 3 x

�1 7

� �
.

(a) Determine XXT . (2 marks)

(b) Show that DetðXXT � XTXÞ4 0 for all real values of x. (4 marks)

(c) Find the value of x for which the matrix ðXXT � XTXÞ is singular. (1 mark)
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5 (a) Determine the two values of the integer n for which the system of equations

2xþ nyþ z ¼ 5

3x� yþ nz ¼ 1

�xþ 7yþ z ¼ n

does not have a unique solution. (4 marks)

(b) For the positive value of n found in part (a), determine whether the system is

consistent or inconsistent, and interpret this result geometrically. (6 marks)
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6 The planes P1 and P2 have equations

r .

2

1

7

2
4
3
5 ¼ 10 and r .

3

1

�4

2
4

3
5 ¼ 7

respectively.

(a) Determine, to the nearest degree, the acute angle between P1 and P2 . (4 marks)

(b) By setting z ¼ t , find cartesian equations for the line of intersection of P1 and P2 in

the form

x� a

l
¼ y� b

m
¼ z ¼ t (6 marks)

(c) The line L, with equation r ¼
20

�1
7

2
4

3
5þ l

1

9

4

2
4
3
5 , intersects P1 at the point P and P2

at the point Q.

Show that PQ ¼ k
ffiffiffi
2
p

, where k is an integer. (6 marks)
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7 The plane transformation T is a rotation through y radians anticlockwise about O,

and maps points ðx, yÞ onto image points ðX , Y Þ such that

X

Y

� �
¼ c �s

s c

� �
x

y

� �

where c ¼ cos y and s ¼ sin y .

(a) Write down the inverse of the matrix
c �s
s c

� �
and hence show that

x ¼ cX þ sY and y ¼ �sX þ cY (3 marks)

(b) The curve C has equation x2 � 6xy� 7y2 ¼ 8 .

The image of C under T is the curve C ’ with equation pX 2 þ qXY þ rY2 ¼ 8 .

(i) Use the results of part (a) to show that

q ¼ 6s2 þ 16sc� 6c2

and express p and r similarly in terms of c and s. (4 marks)

(ii) Given that y is an acute angle, find the values of c and s for which q ¼ 0 and hence

in this case express the equation of C ’ in the form

X 2

a2
� Y2

b2
¼ 1 (8 marks)

(iii) Hence explain why C is a hyperbola. (1 mark)

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

Do not write
outside the

box

P45892/Jan12/MFP4

QUESTION

PART

REFERENCE

(18)



19

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

Do not write
outside the

box

P45892/Jan12/MFP4

Turn over

s

(19)

QUESTION

PART

REFERENCE



20

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

Do not write
outside the

box

P45892/Jan12/MFP4

(20)

QUESTION

PART

REFERENCE



21

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

.................................................................................................................................................................

Do not write
outside the

box

P45892/Jan12/MFP4

Turn over

s

(21)

QUESTION

PART

REFERENCE



22

8 For n 6¼ 1, the vectors a, b and c are such that

a ¼
1

n

n2

2
64

3
75, b ¼

2n

2n2 þ n

�1

2
64

3
75 and c ¼

n� 1

n2 � 1

1� n2

2
64

3
75

Determine the value of n for which a, b and c are linearly dependent. (9 marks)
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