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Question Mark Scheme Marks
1. (a) y m=150;] m* = 5500
Jt =71.6;7 t*=930; ) mt= 2147 5500 & 2147 BI
seen
357 M1
X —_—
Su = 2147- 20X TL6 5oy Accept so5 | M
Smm = 5500 - 150° 1750 Accept 291.
mm - - 1/99 ccep 6 Al (4)

No working shown SR: B1 B1 only

(b)
b= 227 - 0204 Mi
1750
a:l6'6—0.204x%=i'3 Mi

Accept 6.8, 6.83,
0 t= 6.83+ 0.204m (Accept .83

62%) A
No working seen SR: t = 6.83 + 0.204m B1 only 6
© 7350 m=35
0 t= 6.83+ 0.204x 35= 13.973 14.0 AWRT W )
(d) (i) 9.000 m=120
No; outside range of data (after 7.50 am) g}’
No; No evidence model will apply one Bl;

(ii) month later Bl G
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2. (a) Symmetrical (about the meanH )
Mode = mean = median
Horizontal axis asymptotic to curve B1:B1:BI )
Distribution is ‘bell shaped’ — accept sketch Any 3
sensible
) . roperties
95% of data lies within 2 sd’s of the mean prop
(b) X ~N (27,10%)
Standardising with
26-2 28-2 o= M1
DP(26<X<28)=PH6 T¢z¢ 8 7H 27,
0o 10 10 g ¢ =10 or+/10
Al
One correct
(seen)
=P(-01< Z< 0.1 -0.1or 0.1 Al
=0 (0.1)- {1- 0 (0.1)}
or2x {0 (0.1)- 0.5}
=0.0796 0.0796 or 0.0797 Al
4)
Data is continuous BO
Area under curve = 1 BO
Limits are -© & ® BO
IQR contains 50% of data BO
68% between [| t 0 B1
Most of data within 3 s.d of mean Bl
No +ve or —ve skew Bl
Never touches axes at either side B1

(ie asymptotic)
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3. (a) P(1< X<3)=P(X=2)+P(X=3) M1
2 1
1,121 i 016
Al
12 12 12 6 . . )
0.166’ 0.16
1 11 2-0917‘ '
(b) F(2.6)= P(X<2)=1- P(X=3)=1-—= — 127~ 0916 | Bi
(2.6)= P(X$ 2)= 1= P(X=3)= 1= = M
(or:P(X< 2)= l l i=£
32 12 12
Use of
YxP(X = x
© E(X):HOX—H+ H3x—H—E O (= M
120 12 — . AWRT 0.917 (2)
12
(d) E (2X-3) = 2E(X)-3 Use of M1
E (ax + b)
11 14 7 7 1
= 2X -3z - — = - — i _1_
12 12 6 6" 6" Al )
AWRT -1.17
2 Use of M1
© Var(X)= Px Lo e 32 Lo gl E(x?)- {E(x))?
2 12 0120 Correct Al
substitution
107 107
= — —_—; Al
144 144 3)
AWRT 0.743
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M1
4.@ O P(An B)= P(A/B) PB)= 2x Lo 4 2 Useof
(AN B)=PAB)IPEI= 4571075 pamp@) |4
(ii) P(An B)= P(A)- P(An B) M1
222
55
=0 Al
Gii)| P(AD B)= P(A)+ P(B)-P(An B) M1
= 24, l- 0
5 2
-2
10 Al
V]
An B
(>iv) P(A/B)-= P—( ) =0 Bl
P(B) (7
Y]
(b) since P(An B)= 0 seen Bl
A and B are mutually exclusive Bl ()
.. . . Bl
(i) Since P (A/B)# P (A) or equivalent Bl @)
A and B are NOT independent
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5.(a) Sales |No. of days| Class width | Frequency density
Frequency M1
1-200 166 200 0.830 donsities
201-400 | 100 200 0.500 Graph
401-700 59 300 0.197
701-1000 30 300 0.100 3? (5)
1001-1500 5 500 0.010
NB Frequency densities can be scored on graph
180- 166
(b) Q, = 200.5+ (—X 200 = 228.5 228/229/230 M1
Al
Q= 0.5+ 22 x200= 108.933--- 109 AWRT Al
166
Q, = 400.5+ %x 300 = 420.838 AWRT 421/425 | A1l
(n1=270.75 0 Q,=424.6525)
IQR = 420.830...- 108.933...= 311.905... Bl Q)
J
Attempt at
© 5 fr= 110980 ; § fx’ = 58105890 I frors fy Mi
- ) 2 _ _ x-100.5 Attempt at M1
ny—748,2fy = 3943.5 Wherey—W zfxzorzfyz
I = 3082777 308 AWRT MI Al
0 = 257.6238
258 AWRT M1 Al ©)
No working shown: SR B1 B1 only for H , 0 .
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'~ Frequency dens
—Scales & Labels Bl
Bases Bl
- Heights Bl\/
=F==F==k
200.5 600 00.5 5 1200 1400.5
Sales
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(d) Median & IQR Bl
Sensible reason e.g. Assuming other years are B1 dep @)
skewed.
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6. (a)
y K Tree with
) correct number | M1
7 K % — of branches
21
A K N0~ Al
2 « 2 - 33
/ K 7 - l l l l Al
g v 2727272
\; & £ 34 —_ l g é Al
' . 47474 (4)
5 - %
K
%<_
1 .
2 1.1 2 1 . )
(b) P (All3Keys) = —X —X — = —= — 12> 0.083> M1 Al ()
3 2 4 24 12
0.0833
1 3 113 111
(c) P (exactly 1 key) H— X Zir %X EX Zir %X EX Z% 3 triples added | M1
:E: i Elaz)chc;)rrect Al AL Al
24 12 Al
24 12 (5)
0.416: 0417
(d) P (Keys not collected on at least 2 successive
stages)
3 triples added Ml
02,130,001 1 gL L, 3
D3 2 40 03 2 40 03 2 47 Each correct Al Al Al
10 5
10 5 V..
- ﬁ: o 4712’ 0.416 | A1 (5)
;0417
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6. (d) Alternative:
1 — P (Keys collected on at least 2 successive stages) Ml
003 2 40 03 2 40 03 2 40
_3 Al
6]
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