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i) a+3b,

ii) |2a—Db|,

iii) a unit vector in the direction of a — 2b,
iv) the angle between the vectors a and b,
v) axb.

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

Find the equation of the line Ly through the points with position vectors (5,1, —4) and
(8, —4,—5).

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

2. (a) Find a unit vector perpendicular to the vectors a = 2i+3j—k and b = —i+ 2j+4k.

(b) (i) Find the equation of the plane IT; through the point with position vector (1,4, 6)
and perpendicular to the vector (2,1,4).

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 (1,2, —3),
(3,-2,5) and (4,—1,2).

(iii) Find the angle between the planes II; and Ils.

1 CONTINUED...



AVIAA 1 111 0VU1V

3. (a) Newton’s method gives rise to the iterated map

1

Tpnt1 = 5 (xn + 2) ) To 7é 0 given
2 Tp

for finding ,/p. Use this map to find /5, starting with 2o = 1.0. You should show your

working and give your result correct to 5 decimal places.

(b) For the one-dimensional iterated map =, 1 = f(x,),

(i) say what is meant by a fixed point of the map and give the condition for the (linear)
stability of this fixed point,

(ii) say what is meant by a period 2 point of this map.

(iii) If 21 and z5 are period 2 points of the map, establish the result that

(52) = renre)

and indicate how this result may be used to determine the stability of a period 2 point.

(c) Find the fixed points and their (linear) stability of the iterated map

Tpt1 = xi — 6x, + 12.

4. (a) Find the fixed points of the map
Tpy1 = P+ Ty — mia (Wlth > 0)

and determine their stability.
Show that this map has the period 2 points z; 5 and these are given by

Tipg=1x/p—1, u> 1.

Show that these period 2 points are stable for 1 < y < g

(b) Find the general solution to the non-homogeneous linear maps, with o given,
(i) xpy1 = 4z, +6n -5,
(i) @np1 = 3an+2x 47,

(iii) zpy1 = bz, + 5", zo = 1.
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5. (a) Find the solution to the two-dimensional map

Tn+1 = Tp — Yn
Yn+1 = 2xn+4yn

with Ty = 1, Yo = 1.
(b) Indicate how the second-order map

Tn+1 = 4T, — 3Ty

can be expressed as a two-dimensional map. By considering the eigenvalues of the
associated matrix, show that x,, o< 3" for n large.
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