Mathematics S1

(a) P(AnB)=0.6 x 0.3 B1
P(AUB) = 0.6 + 0.3 — 0.6 x 0.3 M1
=0.72 Al

(b)  EITHER
P(B)=1-P(B)=0.7 B1
P(AUB')=P(A)+P(B")—P(A)P(B") M1

=0.6+0.7-0.6 x0.7=10.88 Al

OR

B 0.12
0.18
A 042
Correct Venn diagram B1
Required prob=1-0.12 =0.88 MIA1

(a) E(Y)=3x4-1=11 MI1Al
Var(Y)=9 x 2 =18 MI1Al

(b) E?)=Var(Y)+{EY)} M1

=18+ 121=139 Al
[FT 1 arithmetic slip in (a)]
(a) Mean =6 si Bl
3
(1) Prob = e‘ﬁx% =0.0892 MI1Al
(i)  Prob=1-0.7149=0.2851 MI1Al
[FT on mean]

(b)  Prob of no arrivals = e *" Bl
Attempting to solve e " =0.25 M1
—0.1tloge =10g0.25 Al

r= 108025 _ 5 g Al
0.1loge

[Award 2 marks for 14 using tables]
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(a)
(b)

(c)

(a)

(b)

(a)
(b)

(©)

Prob wins on 1% throw = 0.8 x 0.3 = 0.24 MI1A1

Prob wins on 2™ throw = 0.8 x 0.7 x 0.8 x 0.3 = 0.1344 MIAI
[FT from (a) if M1 awarded in (a)]
Prob wins = 0.24 +0.24x0.56 + 0.24x 0.56* +... MI1A1
= 0.24 =6/11 (0.55) MIA1
1-0.56

[For candidates who solve for Bill first, award MOAO for (a), M1A1
for 0.168 in (b), M1A1 for 0.3 + 0.3 x 0.56 + ... and M1A1 for 0.3/(1 —
0.56) = 15/22 (0.68) in (c)]

P(correct ans) = 0.6 x1+0.4x0.25 MI1A1
=0.7 Al
[Award M1 if 1 and 0.25 reversed]
Reqd prob = % [FT denominator from (a) if answer < 1] B1B1
_6 cao Bl
7
d>.p =l6k=1s0k=1/16 MIALI
) E(X)=%(lxl+3><3+5x5+7><7) Ml
= 5.25 [Accept 84k] Al
(i1) E(Lj:i[lxl+3xl+5xl+7xl) MI1A1
X) 16 1 3 5 7
=0.25 [Accept 4k] Al
(1) Possibilities are 1,5 and 3,3 si Bl
Prob=L(1x5+5x1+3x3) MI1A1
256
[Award M1 for 2 or 3 terms]
19 2
= — (0.074 Accept 19/k Al
256 ( ) [Accep ]
(i1) Possibilities are 1,1 ;3,3;5,5;7,7 si B1
Prob= — (1> +3° 45> +7%) MI
256

[Award M1 for 3 or 4 terms]
=0.328 (21/64) [Accept 84/k*] Al
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(a)

(b)

(a)

(b)

Number of 6s obtained, X, is B(50,0.2)
. 50 12 38
(1) Prob = 1 x0.2"x0.8" =0.1033
or 0.8139-0.7107 or 0.2893 —0.1861 =0.1032

(i)  P(at least 10)=0.5563 or 1 — 0.4437 = 0.5563

Prob of 2 6s = 0.2°=0.04
X is now B(200, 0.04) which is approx P(8)
[FT p from previous line]

P(5<X <10)=0.8159—-0.0996 or 0.9004 —0.1841
=0.7163 cao
[ o1 - x)dr =1

X2 x4 1
Integral = k ST

4
0
[Limits must appear somewhere for M1]
= E
4
sok= 4

E(X) = Ll x.4x(1—x*)dx

_[axr 4]

305,

[Limits not required until 2" line]
8

15

17

Bl

MI1A1

MI1A1

B1
Bl

B1B1
B1

Ml

Bl

Al

MIA1

Al

Al



© ()  Fx-= j: 4¢(1—1%)dt M1
[Limits not required for M1]

= [ =1*], Al
[Limits must appear here]
= 2x% —x* Al
(i)  Prob=F(0.75) — F(0.25)
=2x0.75* -0.75* —(2x0.25% = 0.25%) M1
=0.6875 Al

[FT if M1 awarded in (c)(i) and answer sensible]

(iii))  The median m satisfies

2m* —m* =0.5 M1
[FT from (c)(i) if M1 awarded there]
2m* —4m* +1=0 Al
, 4+48
m- = ml
4
m=0.541 cao Al
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