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Answer all questions.

Answer each question in the space provided for that question.

1 The points 4, B, C and D have position vectors a, b, ¢ and d respectively relative to
the origin O, where
3 —1 4
a— 21, b=[4], c= 0 and d= 1
— 2 -2
. —_— —
(a) Find AB x AC. (3 marks)
(b) The points A, B and C lie in the plane II. Find a Cartesian equation for I1.
(2 marks)
. . _— — —
(c) Find the volume of the parallelepiped defined by 4B, AC and AD. (3 marks)
R‘Zﬁg; Answer space for question 1
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2 The system of equations
2x— y— z=3
x+2y—-3z=4
2x+ y+taz=5b
does not have a unique solution.
(a) Show that a = —3. (3 marks)
(b) Given further that the equations are inconsistent, find the possible values of b.
(2 marks)
2 -1 -1
(c) State, with a reason, whether the vectors | 1 |, 2| and | —3 | are linearly
2 1 -3
dependent or linearly independent. (1 mark)
R‘ﬁg; Answer space for question 2
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3 The determinant A is given by
x2—x y2—y 72—z
A= x y z
xPyraz? x4yt 4zt x4yt 422
where x, y and z are distinct real numbers.
(a) Express A as a product of one quadratic factor and three linear factors. (6 marks)
(b) Deduce that A # 0. (2 marks)
R‘Zﬁg; Answer space for question 3
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4 Two planes have equations

2x =24+ z=24
and x+3y+4z=28

They meet in a line L.

(a) Find Cartesian equations for the line L. (5 marks)
(b) The direction cosines of the line L are given by cosa, cos f and cos .
(i) Find the exact value of each of the direction cosines. (2 marks)
(i) Show that sin® o + sin? f +sin?y = 2. (3 marks)
R‘Zﬁg; Answer space for question 4
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(c) The matrix N is given by

10
5 The matrix M is given by
1 1 2
M= 0 2 2
-1 1 3
(a) Show that 4 =2 is an eigenvalue for M, and find the other two eigenvalues.
(5 marks)
(b) Find an eigenvector that corresponds to 4 = 2. (3 marks)

2 -3
N = 3
-3 3 3
1
(i) Show that |1 | is an eigenvector for N, and find the corresponding eigenvalue.
0
(2 marks)
(ii) Hence state one eigenvector for the matrix MN, and find the corresponding
eigenvalue. (3 marks)
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6 The plane transformation T is defined by
x' 4 31| x
T: =
V' =3 =2y
(a) A shape has an area of 3 square units. Find the area of the shape after being
transformed by T. (2 marks)
(b) (i) Find the equations of all the invariant lines of T. (5 marks)
(ii) State the equation of the line of invariant points of T. (1 mark)
RZZ%ET;’:E Answer space for question 6
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7 The 3 x 3 matrices A and B satisfy

k 8 1 k 6 8

AB= |1 1 0/, where A = 0 1 2

1 4 0 -3 4 8

and £ is a constant.
(a) Show that AB is non-singular. (1 mark)
(b) Find (AB) ™! in terms of k. (5 marks)
(c) Find B~!. (4 marks)
e | Answer space for question 7
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8 A line and a plane have equations
x—=3 y—q z-1
p 3 -1
1
and r.|1| =10
2
respectively, where p and ¢ are constants.
(a) Show that the line is not perpendicular to the plane. (1 mark)
(b) In the case where the line lies in the plane, find the values of p and q. (4 marks)
1
(c) In the case where the angle, 0, between the line and the plane satisfies sin = 78 ,
and the line intersects the plane at z = 2:
(i) find the value of p; (5 marks)
(ii) find the value of g. (2 marks)
Riﬁgcl Answer space for question 8
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