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1. (a) Ifa = 2i — 3j + k and b = 4i + 2j — 3k, find
(i) a—2b,

(ii) |a+ bl

(iii) a unit vector in the direction of 2a + b,

(iv) the angle between the vectors a and b,

(

v a x b.

(b) Find the equation of the line L; through the point with position vector (4,2, 1) and
parallel to the vector (—3,3, —9).

Find the equation of the line Ly through the points with position vectors (1, —1,2) and
(3,0,3).

Show that the lines L; and L, intersect and find their point of intersection.

2. (a) Find a vector perpendicular to the vectors a =i+ 2j — 2k and b = —2i + 3j + 5k.

(b) (i) Find the equation of the plane IT; through the point with position vector (2,1, 1)
and perpendicular to the vector (3,—1,2).

Determine the perpendicular distance of the plane II; from the origin.

(ii) Find the equation of the plane IIy which passes through the three points (2, -2, 1),
(4,—1,6) and (3,—3,—2).

(iii) Find the angle between the planes II; and Ils.
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3. (a) Show how the iterated map

2 +6
2x,

Tni1 = , Lo #0 given

can give /6.
Use this map to find /6, starting with 2y = 2.0. You should show your working and
give your result correct to 5 decimal places.

(b) Find the general solution to the non-homogeneous linear maps, with x given,

(1) Tpy1 = 2%, —3n+4,

1
(11) Tpy1 = 5 T+ 2n,
(iil) Zpy1 = 4z, +3 x 4", zo = 1.

4. (a) Find the fixed points and their (linear) stability of the iterated map
Tl = a:i — 2x, + 2.
(b) Show that the nonlinear map
Tpy1 = T2 — [y, (with p > 0)

has the fixed points z{Y) = 0 and 2 = p + 1.
Show that z{?) = u+1 is unstable for all > 0 and that z{") = 0 is stable provided u < 1.

Show that this map has period 2 points z;, given by

(1 =1) % /(n—1)(n+3)
5 :

Tio = for pu> 1.

Show that these period 2 points are stable for 1 < u < v/6 — 1.
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5. (a) Show that the eigenvalues of the matrix
4 -1
—4 4
are \; = 2, Ay = 6 with corresponding eigenvectors e; = (1,2)” and e, = (1, —2)7.

(b) Use this result to find the solution to the two-dimensional linear map

Tp+1 = 4$n — Yn
Yn+1 = _4xn + 4yn
with 29 =1, yo = 1.
END



