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1  The points 4, B and C have position vectors 6i + 2j + 4k, 13i+ 2j + 5k and 16i + 6j + 3k respectively
(i) Using the vector product, calculate the area of tnangle ABC |5]

(ii) Hence find, in simplest surd form, the perpendicular distance from C to the line through 4 and B. |3]
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(i) Venfy that one of these stationary points is at the origin. |4]

2= b(8) 45 (18)" + (bx18)= 12

S =(z,-1%,12)



Giver ¢ integer, show that t d (6n + 1) are co-p 13]

a(wny1)—b(bn+t)= N (ra-blb )4 0

climinate n: a=3, b=2. = n((z)-b(z) |+
32
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~h=) , (LHH-\) 94 (bv\+|) 0iYe Co-prime



4 I'he group G consists of a set of six matrices under matrix multiplication. Two of the elements of G are

(i) Determin h of the foll
o A’
B 12]
(ii) Determine all the elements of G |4]
(iii) State the order of each non-identity element of G. |3]
(iv) State, with justification, whether G 1s
abell
* cyclic 2]

] Az_—.ﬁ(‘))("\ D=0 8=l G )

-1 = Co?) IS an element of O (8% 6" €G)
Rb=(] 0)(,0__,‘):(0\ i‘\) bh= (‘ -IK' 0) k ‘O\

per=0 2)=(C o) = BR

mea=() 1) (0o)=( Y em=(Cy o) ()0

lii. & B order2 =R EA
RB, BA: Order 3
ARA  (or 8AB): Order 2.
I G NOT abelian - A8 #BA
G, NOT cyclic - no element of order b, X also ot alelian



(i) By considering the number M + 2N, show that 17 | M ifand only if 17 | N |4]

t of part (i) can be used to show
[4]

J I\/\+?_N \02a- I?\o \}(ga
£ 1IN =1FHM 13|13 w-\o)—ZN\

L both divisible by 1+ <o [HM
SIHNS M

£ M N S R (#H b -m)

> bbb divishle by 13 & Hep(2, 7)1
HM = 13N

17 M <= 1FIN
1 205823641390 — 20543769 129-0 = 205934120

2056515130 = 205633681 —2F0=205%3F 41|
2 0583411 — 205%3F4-91=205%235

20586235 —= 20592 635= 19707
1990F — [19-63 =134



| 26 =¢x\?
origmml \Umber M is o mutiple of |3



131
(ii) Prove that F, is a multiple wher a multiple of 5

e Rt

n+s NG h+3
(Rw% MHJ ﬁﬁ?

'\+‘s Fv\-|-7_

’Z(‘C'Hz Fm-\\ F 32
=3

h+1 hay

: (\-\—\+F\-\ ) * 2-%;\\-‘
= S{—M\ + ng\ AS requifed

F 0 divisble by 5
GSSV\MQ ".Sk 15 lelSlHe L}, 5

use vesult from (i) : Fms-SF 3
We have assumed £, is - divisibl ng & EF i ko divighle by 5
= the Sum of Multiples of 5 i dlso divigible bg 5

as this is true for n=0, X for N=5(k+1) if

true for n=Gk, we condude it is true for o) +ve
integers by ihduction

5]



The ‘parabolic’ TV satellite dish in the diagram can be modelled by the surface generated by the rotation
of part of a parabola around a vertical z-axis. The model is represented by part of the surface with equation
== f{x, y) and O is on the surface.

The point P is on the rim of the dish and directly above the x-axis.

The object, B, modelled as a point on the z-axis is the receiving box which collects the TV signals reflected
by the dish.

(i) The horizontal plane /7, containing the point P, intersects the surface of the model in a contour of the

surface.
(a) Sketch this contour in the Printed Answer Booklet. 1)
(b) State a suitable equation for this contour. 1)
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(ii) A second plane, 11,, containing both P and the z-axis, intersects the surface of the model in a section of
the surface

(a) Sketch this section in the Printed Answer Booklet 1]

(b) State a suitable equation for this section : 1]
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(iii) A proposed equation for the surface i1s z = ax* + by* . What can you say about the constants @ and b
within this equation? Justify your answers. |3]

(iv) Thereal TV sate lll d I h s the following measurements (in n s): the height of P above O 1s 0.065
and lhc pcn of the is 2.652. Using this information, calculmc correct to three decimal places
the value

* aand b,
* any other constants stated within the o parts (i)(b) and (ii)(b) |4]

CZZ0=a &b must be posH'\\le

Sv\ﬁ%\c,e generated by rofation so must be
Symmettical 1A sc&g

S0 by Symmetry, A=p

W Lor (1), 2= height of P=C 0 =005

Perimeter = 2K x = 2662 => X Coord of rim (which
ihcludes P) 16 0422

Lor (i (b) k=a ohe
= _ 0
= A= 57
X D 422" ef

O,b= 0365 (2sf)




(v) Incoming satellite signals arrive at the dish in linear “beams” travelling parallel to the z-axis. They are
then ‘bounced’ off the dish to the receiving box at B.

® On the diagram for part (ii)(a) in the Printed Answer Booklet draw some of these beams and
mark B.
¢ If the values of @ and b were changed, what would happen? 12]

END OF QUESTION PAPER
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Parabola changes <hape <0 B Must move
To the new focus, otherwise +he beams will miss



