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1. A small sports club has 12 adult members and 14 junior members.
The club needs to enter a team of 8 players for a particular competition.
Determine the number of ways in which the team can be selected if

(i) there are no restrictions on the team,

(i1) the team must contain 4 adults and 4 juniors,

(i11) more than half the team must be adults.
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(Total for Question 1 is 6 marks)
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Question 1 continued
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2. Solve the recurrence system

u =1 u =4

9un+2 - 12un+1 + 4un =3n
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Question 2 continued
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(Total for Question 2 is 9 marks)
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Question 2 continued
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3.
1 k -2
M=|2 -4 1
1 2 3
where £ is a constant.
(a) Show that, in terms of £, a characteristic equation for M is given by
B —QRk+13)A+5(k+6)=0
3)
Given that det M =5
(b) (1) find the value of &
(1) use the Cayley-Hamilton theorem to find the inverse of M.
)
.

8 R TS
P 6 2 6 8 1 A 0 8 3 2

¢
hose, &2 Jo¢
LTS
OS
s
e

(X
QL
KoL
oo e’
S5
SURTIK
SIS
0% 09e%




=

g

=

=

(5]

en

=]

o

-

7]

=
. J
ALK AN < IR
R R e e R R R e R e e R IRRRS % LI RILL R < O0SIRILRIILRLRS
2IRKIKIK X 5 o K o o o IS QR OO oot oot et tetotete o Jox § T 8 oot tetotetetetote!
. . . : ! . : : : . 743N STHENES 2 RRILRIILRILILL NG R Y $RGRHLRIRILRS
R s e oo o O o AR O R RSB RIS
R R R R R R R R KRR R LR R R SRR KRR L R LSRR L R LSRR L LSRR L AL LRLRRLRLR AL RRRRLRERRLRLRRLRIRRLRKKKS ZRLRRERERRLRRRRLRLRRLRLLRIRLRILRRLR CRLRRRRLRRRS:

Turn over »

1 A 0 9 3 2

P 6 2 6 8



7

Question 3 continued
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Question 3 continued

(Total for Question 3 is 10 marks)

1

Turn over »

3

A 0 1

1

P 6 2 6 8

: TIMAR O OISR QTR A A B T N IR O N O 8858585858558
VY VN o /%A PeSetoletolede? 2001 5 e M 991 DO ot to et et tetetetotototetetotototetototots Y dum o 107 o80v % X g 1 i)Y § (0gu B M 0 f) 1) VWA E W ) ) (gL ) L 05 GRG008G0000 g0 tetetotetotel
K R R R 2

ORI IR IR IR IKAAARAKAAARAKNK

SRR TR X O T IRHN
oaseadezaiosetote: R RIIERHILLRIILLR
CRLRRRRLRKR SREXRLRRLXRLRILRRLRRLRRLRK

R SALIN A NL KW rebereds ot
% O KRIIRRI IR 35 GRRIXIIELRS CRXLID
ZRLRRERLRRLRIRRLRRRRLRLLRRLRRLRRLRKKS RRRERLRRLRLRRLRLRRLRLRRLRIRIRLRRLES ZRRRRLRKKS

202020 % %%
OORARAKAKAAKAKK




S C
/_\ > Initial line

235m ™ — O «—30cm—>

Figure 1 Figure 2

Figure 1 shows a sketch of a design for a road speed bump of width 2.35 metres. The
speed bump has a uniform cross-section with vertical ends and its length is 30cm. A side
profile of the speed bump is shown in Figure 2.

The curve C shown in Figure 2 is modelled by the polar equation
r=30(1-6% 0<60<1

The units for  are centimetres and the initial line lies along the road surface, which is
assumed to be horizontal.

Once the speed bump has been fixed to the road, the visible surfaces of the speed bump
are to be painted.

Determine, in cm?, the area that is to be painted, according to the model.
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Question 4 continued
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 10 marks)
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-

5. A transformation 7 from the z-plane to the w-plane is given by

1-3z .
w= ——— z# 21
z+ 21

The circle with equation |z +1i|=3 is mapped by T onto the circle C.

(a) Show that the equation for C can be written as

3w +3]=]1+3-w

C)
(b) Hence find
(1) a Cartesian equation for C,
(i) the centre and radius of C.
(6)
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 10 marks)
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Figure 3

Figure 3 shows a plane shape made up of a regular hexagon with an equilateral triangle
joined to each edge and with alternate equilateral triangles shaded.

The symmetries of this shape are the rotations and reflections of the plane that preserve
the shape and its shading.

The symmetries of the shape can be represented by permutations of the six vertices
labelled 1 to 6 in Figure 3. The set of these permutations with the operation of
composition form a group, G.

(a) Describe geometrically the symmetry of the shape represented by the permutation

1 2 3 4 5 6
345 6 1 2

2
(b) Write down, in similar two-line notation, the remaining elements of the group G.
“4)
(c) Explain why each of the following statements is false, making your reasoning clear.
(1) G has a subgroup of order 4
(i1) G is cyclic.
(2)
Diagram 1, on page 23, shows an unshaded shape with the same outline as the shape in
Figure 3.
(d) Shade the shape in Diagram 1 in such a way that the group of symmetries of the
resulting shaded shape is isomorphic to the cyclic group of order 6
()

P 6 2 6 8 1 A 0 2 0 3 2

YISV SIHLNEILIEM TON O V3ady SIHL NI 31IIM LON Oa

YISV SIHLENEILIIM 1ONOC



=

g

=

=

(5]

o

=]

o

-

7]

=
. J
ALK AN < IR
R R e e R R R e R e e R IRRRS % LI RILL R < O0SIRILRIILRLRS
2IRKIKIK X 5 o K o o o IS QR OO oot oot et tetotete o Jox § T 8 oot tetotetetetote!
. . . : ! . : : : . 743N STHENES 2 RRILRIILRILILL NG R Y $RGRHLRIRILRS
R s e oo o O o AR O R RSB RIS
R R R R R R R R KRR R LR R R SRR KRR L R LSRR L R LSRR L LSRR L AL LRLRRLRLR AL RRRRLRERRLRLRRLRIRRLRKKKS ZRLRRERERRLRRRRLRLRRLRLLRIRLRILRRLR CRLRRRRLRRRS:

21
Turn over »

A 0 2 1 3 2

1

P 6 2 6 8



7

Question 6 continued
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Question 6 continued

DO NOT WRITE IN-THIS AREA:

Diagram 1

Spare copy of Diagram 1

Only use this diagram if you need to redraw your answer to part (d).

(Total for Question 6 is 10 marks)
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(a) Show that, forn > 0

(b) Find I,

IH=J(4—x2)_"dx n>0

2n -1
In+1 = i 2\" + z In
8n(4 — x*) 8n
3)

(&)

24

P 6 2 6 8 1 A 0 2 4 3 2

%%
%%
:‘«.:" v
<
<
X

6
3K
RRKS
KRR
KKK

¢
%

0

335

s
S Seteds
0‘0
%
0

K

O
IR
8K
0‘0‘0
RS

O

<
%
55



Question 7 continued

. J

RIS
% %

X REREREIRERERELREELLEEILIEIKK,

R R R IR
< <

QQSELISICRKRIXK,
30000

D0 20005020 %6 %0%6%0 %6 %% %0 %2
< 10050 %% %%

o 00000202 % e 0 0% %
0000026000000 %0 000 %%
X w&qqg&%OQQOO

RRRRRRRRLLLLLLLLLLLLLLIKR
e
BaSasesesesosatetetetetetesesosososetetetetes %

%/wﬁ/wﬁ : i 5 % : 8 \VA//N/%M SR <16 - STHLS R RRRIRKIIRIK [ &k R IRAIXRIRS
Y B \Jy -8 b <3 Yot

Jod g g g ! g g g - - GV RTINS S RLRIGLRLRILILRAIL S M B M QISRIRILRLRS

RIHLIIRILRAILHLR % / XXX 25030 ERIARIKIRAKNS Ot esadrsesararetatetetese R RIIILLLIIIIIILILLL IR, RRRIIILLLLRRS

R RRRERREERERRRREEELELELEIREELLLE, ZRLRRERERRLRRRRLRLRRLRLLRIRLRILRRLR CRLRRRRLRRRS:

25
Turn over »

1T A 0 2 5 3 2

P 6 2 6 8



7

Question 7 continued
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(Total for Question 7 is 8 marks)
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f

8. The four digit number n = abcd satisfies the following properties:

(1) n=3 (mod 7)

(2) nis divisible by 9

(3) the first two digits have the same sum as the last two digits
(4) the digit b is smaller than any other digit

(5) the digit ¢ is even

(a) Use property (1) to explain why 6a + 2b + 3¢+ d =3 (mod 7)

(b) Use properties (2), (3) and (4) to show that a + b =9

(c) Deduce that ¢ =5(a — 1) (mod 7)

(d) Hence determine the number n, verifying that it is unique. You must make your
reasoning clear.

2

(C))

()

(C))

V3uY SIHL NI 31IMM 1ON Oa
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 12 marks)

TOTAL FOR PAPER IS 75 MARKS
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