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Answer all the questions.

Theset G={1, 4,5, 6, 7,9,11, 16,17} isagroup of order 9 under the binary operation of multiplication

modulo 19.
(i) Show that G isacyclic group generated by the element 4.

(if) Find another generator for G. Justify your answer.

(iii) Specify two distinct isomorphisms from the group J ={0, 1, 2, 3, 4,5, 6, 7, 8 under addition

modulo 9 to G.

A binary operation * isdefined ontheset S={p, q, r, s, t} by thefollowing composition table.

« |p g r s t
pl(p g r s t
qglqg p s t
rir t p q s
s|s r t p q
t |t s g r p

Determine whether (S*) isagroup.

(i) Find the general solution of

u, =8u, ,—16u, ,, n>2. (*)

u,

A new sequence v,, isdefined by v,, = for n>1.
n-1
. 16
(ii) (A) Use(*)toshow that v, =8— .for n>2.
Vn—l

(B) Deducethat if v, tendsto alimit then it must be 4.

(iii) Useyour general solutionin part (i) to show that limv, = 4.
N—oo

(iv) Deduce the value of Iim( Un J

n—o un72
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A surface Shas equation g(x, y, z) =0, where g(x, v, 2) =(y—2X)(y+2)® —18.

(i) Show that %3 =(y+2)(-4x+3y+2).

(2]
(ii) Show that a—)‘i’+2@—289’ 0.

v ‘o [4]

(iif) Hence identify avector which liesin the tangent plane of every point on S explaining your reasoning.
(3
(iv) Find the cartesian equation of the tangent plane to the surface Sat the point P4, 4, -7) .

(3
The tangent plane to the surface Sat the point Q(0, 2, 1) has equation 6x—7y—4z=-18.

(v) Find avector equation for the line of intersection of the tangent planes at P and Q. [4]

In this question you must show detailed reasoning.

You are given that the matrix M =

- O g

represents arotation in 3-D space.

N f\*ﬂlb—\ N
Nl ffﬂl"‘ N~

Sl

(i) Explainwhy it followsthat M has 1 as an eigenvalue. 2]

(ii) Find avector equation for the axis of the rotation.

[4]

(iii) Show that the characteristic equation of M can be written as
A2-2%+a-1=0.

(5]
(iv) Find the smallest positiveinteger nsuchthat M" =1 .

[6]

(v) Find the magnitude of the angle of the rotation which M represents. Give your reasoning

[1]

END OF QUESTION PAPER
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