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1. Asmall 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,

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

(iii) more than half the team must be adults.
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Question 1 continued
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2. Solve the recurrence system

(9)

P 6 2 6 8 1 A 0 4 3 2

PMT!

R
K

OS24
S 0s8
Jolss s 20

<R
P 0%
Sl
QRETEKL
RS
RPATRS
S IEE
Kamx
S
CURAX
R
SRS

<y S
KBTS
oo
SRS

9%
LS
LI
S

X GIGIICIRR K
QGERRERS

2

i
~
s

b

R
Xi
%

KGR

R
RN NILIRILLIRREN
R RREILILKLLR

R I
K EHRKLLRRLLRRLLAR

R SLARR R LEAR K LEILI I LKLR R KELR KLY

eSSt te et tetetetotetotetetotetotetototeteds

0000
rod:
B
CRIRRKRS

LK

C)

QOO
LS
AR
S-S
RUEHRLKLLR

06
7

?»
905

ALK
KKK

%%
9%
S
ﬁ?
XA

o5
o%
%

000,
X XXX
SRR

K66
GRS
%
235

%
RRELRS

S
b
90

%
%

o
¢
o
3%
0t



PMT

[ )

Question 2 continued
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Question 2 continued
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Question 2 continued
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where K is a constant.

(@) Show that, in terms of k, a characteristic equation for M is given by

J3—(2k +13)4 +5(k+6) =0
(3)

Given that det M =5
(b) (i) find the value of k

(ii) use the Cayley-Hamilton theorem to find the inverse of M.

(7)
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Question 3 continued
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Question 3 continued
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Question 3 continued
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\ BN » Initial line
2.35m ™ 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<0<1

The units for r 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.
(10)
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Question 4 continued
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Question 4 continued

14

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

PMT!

R
K

OS24
S 0s8
Jolss s 20

<R
P 0%
Sl
QRETEKL
RS
RPATRS
S IEE
Kamx
S
CURAX
R
SRS

<y S
KBTS
oo
SRS

9%
LS
LI
S

X GIGIICIRR K
QGERRERS

2

i
~
s

b

R
Xi
%

KGR

R
RN NILIRILLIRREN
R RREILILKLLR

R I
K EHRKLLRRLLRRLLAR

R SLARR R LEAR K LEILI I LKLR R KELR KLY

eSSt te et tetetetotetotetetotetotetototeteds

0000
rod:
B
CRIRRKRS

LK

C)

QOO
LS
AR
S-S
RUEHRLKLLR

06
7

?»
905

ALK
KKK

%%
9%
S
ﬁ?
XA

o5
o%
%

000,
X XXX
SRR

K66
GRS
%
235

%
RRELRS

S
b
90

%
%

o
¢
o
3%
0t



PMT

[ )

Question 4 continued
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5. A transformation T from the z-plane to the w-plane is given by

1-3z ]
w= —— Z#—2I
Z+ 21

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

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

3w+3[=[1+(3-w)i|
4)

(b) Hence find
(i) a Cartesian equation for C,

(ii) the centre and radius of C.

(6)
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Question 5 continued
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Question 5 continued
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Question 5 continued
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4
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
3456 1 2

(b) Write down, in similar two-line notation, the remaining elements of the group G.

(2)

(4)
(c) Explain why each of the following statements is false, making your reasoning clear.
(i) G has a subgroup of order 4

(i) G is cyclic.
)
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

(2)
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Question 6 continued
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Question 6 continued
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Question 6 continued

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

Diagram 1

Spare copy of Diagram 1

(Total for Question 6 is 10 marks)

J
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(@) Show that, forn >0

(b) Find 1,

In=J(4—x2)‘“dx n>0

In+l= a n+2n_lln
8n(4 — x?) 8n
(5)

(3)

24

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

P
<l
X
S
Bo%. 0.4 9%

%55 %

&
bo%e:-

X4
¥
' W
QDS

o
o%

dleotetetodedss
LIRS
XX ICSRKK
X
RSB,
RRLERKS

X%
25
5
SIS

GORSEERIIIRR
<
X
otodetedes
SRR

o~
L
%5
9
S
25

’0’0’0’0’0’0’0’0’0’9’0’:,
<
K

A IEAIKRKKL

XX I OCISRRICISRK K

<>
23
Ko
hes

X
XX K IER KKK XK
SOLIEIRILLIR
S eteteetetetetotetets

05
SRR LA IR HILRK

%%
0ete%
N L
Jas
el
RS

<
(N8
X

CORAR
e e )
SIS
M6l
HRRIULLKILELLL

ALK
KKK

%%
9%
S
:::
XA

o5
o%
%

K
XK
KK

0
54
LKL
5
55

%%
KL
KR



PMT

[ )

Question 7 continued
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Question 7 continued
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Question 7 continued
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The four digit number n = abcd satisfies the following properties:
(1) n=3 (mod 7)
(2) nisdivisible 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 c is even

(@) 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 c=5(a— 1) (mod 7)

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

(2)

(4)

)

(4)
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Question 8 continued

™ %
X
20%0%

%% XK QRRLLZE
X GIRRSIERA IR KRR KRR K

&A.’,‘ DO 0’:’ s £¢ 9% :AO
] :‘: % K 0

00
02508
o
N
X

<0
7
X
AN
AN
S

e
{
,0

RS
3
DR
%

¢!

K
IR
AN

SRRKHRS

SEEIEK,
2098
|
"
<3

6

S0SEENR

RITE
QXL
RIHR

K

%!
¥

XL LR LTLS
(RS

RIS IRAEK

KRR LARAIKKKAR KK

&

KK

6%

Soetetototets?
¢!

CREIEIKRKLREILRA

‘00000000000
RERRS

A
vz
S
X

200009

9

A
-
\_

<5
LK

<
<
XA

29



7

Question 8 continued
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Question 8 continued

™ %
X
20%0%

%% XK QRRLLZE
X GIRRSIERA IR KRR KRR K

&A.’,‘ DO 0’:’ s £¢ 9% :AO
] :‘: % K 0

00
02508
o
N
X

<0
7
X
AN
AN
S

e
{
,0

RS
3
DR
%

¢!

K
IR
AN

SRRKHRS

SEEIEK,
2098
|
"
<3

6

S0SEENR

RITE
QXL
RIHR

K

%!
¥

XL LR LTLS
(RS

RIS IRAEK

KRR LARAIKKKAR KK

&

KK

6%

Soetetototets?
¢!

CREIEIKRKLREILRA

‘00000000000
RERRS

A
vz
S
X

200009

9

A
-
\_

<5
LK

<
<
XA

31



7

Question 8 continued

(Total for Question 8 is 12 marks)

TOTAL FOR PAPER IS 75 MARKS
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