(b) This part of the question concerns the two vectors in ®°, p = 3i — 2§ and

q==6i - 6j+ k.
(i} Find the angle, 8, between p and q, giving your answer in radians to two

decimal places. [3]
(ii} Find a vector n of length 7 perpendicular to both p and q. [6]

(iii} Find the equations of the planes which are parallel to the plane (through
the origin} containing p and q and distance T from that plane. [Hint: Taea
your answer to part (i) to find the normal to the plane and a ]:..;:.irnt in

==

the plane] 3]

Coestion 3 (Unit 3] — 10 marks

In this question z; and 25 are the complex numbers
Z2i=1+2 ==3-54

(i) Wrtedown 25 =z, and 25, 2]

{11} Find a complex number ur, in the form a + 6 (a, b € B), such that

o (;) = [5]
I —Fx=za

(iii) Express 2y, 23 and 2;/2; in polar form, using the principal valuee of the argu-
ments in radians correct to 3 decimal places. [3]

Question 4 (Unit 4) 25 marks

A low table, F, consista of a regular hexagonal top, with vertices labelled 1, 2, 3.
4. 5. 6 supported by three vertical rectangular ‘legs’ whose inner edges meet at the
centre of the hexagon and whose outer edges meet the hexagon at vertices 1, 3 and
5. The outer edges of the legs are labelled 7. & and 9 at the base corners and the
centre of the base is labelled

!

(a) Write down, using iwo-ling notation, the elements of the symmetry group
S(F), and deseribe each symmetry geometrically. [9]

(b] Tdentify each of your symmetries by & single letter, and use these lotter symbaols

to construct a Cayley table for S7F). [8]
(c] The group S(F) is Bomorphic to one of the following groups: £, &, Fp.

S{a), S(0), S{)). Decide to which group S(F) is somorphic, and write

down an izomorphizm betwesn 50F) and that groap. 18]



