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(43)
Note: Award (41) for a correct diagram (labelled), (41) for x in the correct position,
(A1) for either (48 —x)or (44 —x) correctly positioned.
[3 marks]
(i) 48-x+x+44 —x =60 (or equivalent), allow ft from (i) M1)
0= 32 (AD)
[2 marks]
(ii1)) The set of members who did not attend for both Drama and Sports (or
equivalent) (A2)
[2 marks]
(iv) P(Dors)=o 32, 447320 M1M1)
H 60 60 o
Note: Award (M1) for cither 486_32 or 44-32 , (M1) for adding.
28 7
=@ or 5 or 0.467 (3 s.f.) or 46.7% (3 s.f.) (Al)
[3 marks]
. 20
by (@ P (Female and (S or D)) =— M1)
= % or 0.333 3 s.£)) or 33.3% (35.f) (41)
[2 marks]
.. (B2 -80
(il)) P(Male and both D and §) = WE (M1)
=%0r 0.4 or 40% (A1)
[2 marks]

Total [14 marks]
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(i)
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(@ @O plyg (A1)
() rhhgq (41)
[2 marks]
b pUgqBh ¢
o (41)
Therefore, —p (Al)
OR
{(p0 @ G L) Lo} (A2)
[2 marks]
(©)
61! 41 11 21 31 51 71
)4 q r | op | ng | or | pOq |rbh g | 102 | 304 06
T T T F F F T T T F T
T T F F F T T F F F T
T F T F T F F T F F T
T F F F T T F T F F T
F T T T F F T T T F T
F T F T F T T F F F T
F F T T T F T T T F T
F F F T T T T T T T T (A5)
Note: Award (A1) for each correct bold column.
From the table, the argument in part (b) is valid. (R1)
[6 marks]
(a) y=x>+3 (A1)
®)  y=(x-2) (Al)
© y=(x-2)"+3 (42)
[4 marks]

Total [14 marks]
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(b)

P(J,nW)= BEHEE , P(J,nW)= ﬁ;—ﬁ%

Note: Award (M1) for either correct.

P(W)=%+é

:%0;' 0.467 (3 5.£) or 46.7% (35.£)
© P nWAW)= %ﬁ% % , P, WA W)= 0
P(W n W)=i+0
20

=ior0.15 or 15%
20
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(AD)

(AD)

[2 marks]

(M1)

(MI)
(AD)

[3 marks]

(MI)

(AD)

[2 marks]

continued...
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Question 3(ii) continued

(i) (a)
Time less than (mins) | cumulative frequency
10.5 0
15.5 7
20.5 20
25.5 45
30.5 73
35.5 93
40.5 100 (42)
Note: Award (A1) for each correct column. [2 marks]
(b)

(43)

Note: Award (41) for the correct scale and labelling.
Award (A2) for plotting 6 or 7 points correctly, (41) for plotting 4 or 5 points correctly.

[3 marks]

© @ 12+1 students (allow ft) (A1)
(il)  31£0.5 minutes (allow ft) (A1)

[2 marks]

Total [14 marks]



(@)

(b)

(c)

(d)
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x+y<l15 (A1)
x26 (Al)
y23 (Al)

[3 marks]
(1) (A3)
i Al
(i) o (A1)
Q‘
w1
3
1o
)
?
7 @
<
b
U b
4 R
A \
X % 6 & 0 & W ‘7x
Mo InG LAWNS \
Note: Award (41) for each correct line, and (A1) for R. Allow ft from part (a).
[4 marks]
(i) No, because 10+6 >15 (Al)
(ii) No, because x =3<6 (A1)
(iii) Yes, because x=8>6,y =6 >3 and 8 +6 <15 (Al)
[3 marks]
) I=25x+3.5y (Al)
(1)  Vertices (6,9):~6(2.5)+9(3.5) =46.50
(6,3):~6(2.5)+3(3.5)=25.50
(12,3):~12(2.5)+3(3.5) =40.50 M1)
Hence maximum income = £46.50 (allow ft from graph.) (A1)
6 hours mowing lawns and 9 hours cleaning cars or (6, 9) (A1)
[4 marks]

Total [14 marks]



(i)

(a)

(b)

(b)

~11=-

AC=19-11=8
6> =5 +8> —2(5)(8)cos BAC
0 BAE 48.5 (3s.f)

1 . oA
Area =§5§(5)(8)smBAC

=15.0cm” (3 s.f.) (allow ft from part (a))

i) AB=5
(i) k=6
1
(iii))  Area of triangle ABC = 5 5)(5)

=12.5 units>

) V= %(Area base) Xheight =40 units’

O %(259 heiglt 40
Height =3 x40 +25 (ft from (b)(ii))
=48

(i) x="2=-05

z=3+48=7.38
OR

E(-0.5,3.5,7.8)

N00/530/S(2)M

(M1)
M1)
(A1)
[3 marks]

M1)
(41)
[2 marks]
(41)
(41)
M)

(41)
[4 marks]

(M1)

(AD)

(AD)
(AD)
(AD)

(43)
[5 marks]

Total [14 marks]



12—

(@ (1) True
(i) False
(iii) False
(iv) True
(b 2a0
® @ 4=2 1g
S
(i)  det(4)=-1
ol 0 O
Giy B=Hs O
e -a
Ba 00
(iv) 34= O 3 O (or equivalent)
a —_—
Sl
[Ra —2al]
34-4"=2 LU
a —_—
SR
o -10
=2aD 1 O
?
vy M=NDO=x 27 10,
3x—-y=2,
xy =8
Note: Award (M2) for any 2 correct equations.

Therefore, x =2, y =4

N00/530/S(2)M

(AD)
(AD)
(AD)

(41)
[4 marks]

(AD)

(AD)

(MI)(A1)

(M1)

(M1)

(4G)

(M2)

(A1)
[10 marks]

continued. ..
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Question 6 continued

(i)  (a)

Note: AC=114is given. Award (M3) for 11 or 12 correct distances,
(M2) for 9 or 10 correct, (M1) for 7 or 8 correct, (M0) for 6 or less correct.

® G A-B-F

(i) 125km

(i) Assuming an average speed of 40 km/h then route A - B - F takes
12
4—05=3.125 hours. With delay A - B — F takes 4.125 hours.
The next shortest route is A - C - F=169km .

This takes % =4.225 hours. ABF is still the quickest route.

(i) (a) CHARLES (C)
BLACK 5 RED 3 RED |

BLACK 5 (R, C) (R, C) (R, C)

(0,0 0,2) (0,4)

ROBERT (R) RED 5 (R, C) (R, C) (R, C)
(0,0 2,0 4, 0)

(b) (1) PlayRed5
(ii) Play Black 5
(iii) 0 (zero) or no win

(¢) Yes
Because the result of both players’ optimal strategy is zero (no win)

(M3)

[3 marks]
M2)

(AD)

(AD)

(R1)
[5 marks]

(43)

[3 marks]
(41)
(41)

(A1)
[3 marks]

(A1)
(R1)
[2 marks]



(b)

14—
P(X >6.54) -1 =0.05
20

O P% —4% 0.05

g
040 DO'O‘% 0.05

O'

0.04

O _0_ 1.64, therefore g =0.0244 (3 s.f))

(Accept 0 =0.0243 from 1.645, or 0 =0.0242 from 1.65.)

(i) PX>654)=— _o 0667 (3s.f)

DPEZ

O+t

=]
|

E 0.0667

04

=

% 0.0667

5?

0.04
0="% 150, O& 00267(3sf)

(i) X =N(6.50,0.0267%) (allow ft from part (i))
6.48-6.50 _, _653-6.500
H 0.0267 0.0267

= P(-0.75 <Z <1.12)

P(6.48< X <6.53) =P

=®(0.75) +d(1.12) -1  =0.642 (3 s.1.).

Therefore, expected number is (0.642 x1000) =642

OR

P(6.48 <X <6.53) =0.642
Expected number is 642

N00/530/S(2)M

(MI)

(MI)

(M1)

(MI)(Al)

[5 marks]

(M1)

(M1)

(M1)(A1)
[4 marks]

(MI)

(MI)(Al)
(AD)

(M0)(G1)
(41)

[4 marks]

continued. ..



Question 7 continued

(i)

— 15—
(a) Billiards Snooker Darts Totals
Male
Expected 32.9 16.4 13.7 63
Female
Expected 27.1 13.6 11.3 52
60 30 25 115

Note: Award (43) for 6 correct expected values (bold), (42) for 4 correct,
(A1) for 2 correct.

H, : Choice of game is independent of gender

H, : Choice of game is not independent of gender

Degree of freedom: (3-1)(2-1) =2

_< (- ) _(39-329)
=3 £ 329 *

=7.77 (3 s.f.). [or 7.79 from GDC]

But X2,,(2)=5.99 (from table)

x> =171 >)(52% (2) and we do reject H,

Hence: Choice of game is dependent on gender.

(b) (i)  The frequency for males choosing Billiards is less than 5

(i1))  Snooker — In order to preserve the diversity of games
OR

Darts — it has the next smallest number of members

. 31
© @ o 0.254 (3 s.f)

(ii) %or 0.590 (3 s.f.)

N00/530/S(2)M

(43)

(AD)
(AD)

(AD)

(M2)

(41)
(M)
(AD)(R1)

(41)
[13 marks]

(RD)

(RD)

(R1)
[2 marks]

(AD)

(A1)
[2 marks]

Total [30 marks]
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(@)

(i)
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(@ f'(x)=3x>—6x+3 (42)
[2 marks]
(b) X -1 0 1 2 3
/&) -7 0 1 2 9
f'(x) 12 3 3 12 (A3)
[3 marks]
(©) pIE
1D
(d) >
- 4
~6
-2
J/ ‘-IO
(42)
Note: The graph does not have to be on graph paper as long as it is reasonable.
[2 marks]
(d)  See graph above (Al)
[1 mark]
(e) 12 (A1)
[1 mark]
@ a=2,b=20,c=9,d =8,e =32 (A2)
Note: Award (42) for all 5 correct, (41) for 3 or 4 correct, (40) for 2 or less correct.
[2 marks]
(b) A=12x-x’ (Cl)
[1 mark]
d4
c —=12-2x Al
(© . (A1)
A is maximum when 12 -2x =0 M1)
U length =6m and width =6m (A1)
OR
length = 6m and width = 6m (A2)
[3 marks]

continued...
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Question 8 continued

(i) (a) H+h=30(T +t) =5(T +t)’ (42)

Note:  Award (41) for 30(T +1), (A1) for =5(T +¢)

[2 marks]
() ()  h=30T +30t =57 -10Tt =5¢*) (30T —5T?) M1)
h =30t =107t =5¢° (A1)
(i1) lirréé =30-107 (allow ft from part (a)) (M1)(Al)
[4 marks]
dH _ .. h
i — =lim—
© O o=l
represents the velocity of the object (41)
(i) When T =6, an =30-60 =30 (AD)
dr
(ii1)) The negative result means that the object is moving at 30m/s in the
opposite direction to which it started, that is, downwards. (Al)
[3 marks]
. . . dH
(d) (1)) At maximum height ar =0 M1)
U E 3 (ft from previous parts) (AD)
(i) Maximum height =30(3) —=5(3%) =90 —-45 M1)
= 45 metres (41)
[4 marks]
(e) Initial velocity occurs when 7 =0
i.e. when ilﬂT =30-10(0) M1)
=30ms”’ (41)
[2 marks]

Total [30 marks]




