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S2 Paper D — Marking Guide

1. (@ FO)=1 M1
k(95-25-34)=1; 36k=1 .'.k:% Al
(b)) PX>4)=1-F@4) Ml
:1—%(76—16—34):% Al
() fx)=F'(x)= %(19—2}5) M1 Al
f(x)—{%(l9—2x), 2<x<5,
0, otherwise. Al (@)
2 (a)  Poisson B1
e.g. J occurs singly, at random, at constant rate B2
(b)  continuous uniform Bl
e.g. initial lengths random .. equal chance of any length O to 3 left over B2
(c) binomial Bl
e.g. fixed no. of spins, two outcomes, fixed prob. of head B2 9
3. (@ Hy:p=1 Hy:p#i Bl
(b)  let X =no. with mobile phones .. X~B(25, 1) Ml
P(X<7)=0.0216; P(X<17)=0.9784 M1 Al
L CRis X<7o0rX>18 Al
(¢) 0.0216+0.0216 =0.0432 Al
(d) H():p:% H1:p<% B1
P(X'<8)=0.0539 M1
more than 5% ... not significant Al )
4. (a)  let X=no. of sales per week .. X~ Po(8) M1
P(X'<4)=0.0996 Al
(b)  let Y=no. of sales perday .. Y~ Po(%) M1
P(Y>2)=1-P(Y<2) M1
_ _4 4)?
=1—¢ 3(1+%+3T) Ml Al
=1-0.8494 = 0.1506 (4sf) Al
(c) PX<12)=0.9362; P(X<13)=0.9658 M1 Al
. need 13 in stock Al 10)
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- 13
(@ 13 x % = })—0 or 0.1444 (4sf) M1 Al
()  P(44.5°t0 45.5°) .. 9—10 M1 Al
(c) P(<10°)=10x 9—10 = % Al
let X =no. of times < 10° .. X~ B(10, %) M1
P(X>2)=1-PX<2) M1
- 8 10 819 4 10x9 2088
= 1= [(5)+ 10(5)($) + 152 (4)7($)") M1 Al
=1-0.9094 = 0.0906 (3sf) Al (10)
(a)  let X=no. absent per lesson .. X~ Po(2.5)
P(X=26)=1-P(X<5)=1-0.9580=0.0420 M1 Al
(b)  assumes absences occur independently and at constant rate
ill students may infect others and rate may vary at different times
of year but assumptions fairly reasonable B3
(c) registers for all classes Bl
(d)  let Y=no. absent per 30 lessons .. Y~ Po(75) Ml
use N approx. 4 ~N(75, 75) M1
P(Y=96)=P(4>95.5) M1
- 955-75\ —
P(Z> 7 )=P(Z>2.367) Al
=1-0.9909 = 0.0091 Al
less than 5% .. significant, there is evidence of more absent per lesson Al (12)
(@) f Ki—3) dt =1 M1
0
kf P—6t+9 dr =1 Ml
0
CKLA-32+91) =1 Al
SKO-27+27)-0)]=1; %=1, k:% M1 Al
(b) f(r)
1
Ol 3 X B3
() E(T):J'3 txt(@=3) di = %J'S £ —6r+9¢t dt Ml
0 0
= ii-2r+ 2] Al
= I8 -54+ 8- ()= 2 MI1 Al
- mean time = 3 x 10=7.5s Al
2 2
d) E(S):jo sxL@8-s)) ds = %jo 8s—s* ds Ml
— 1424 152
= L[4+ 1571 Al
- 1 32 — 4
= ;(16==)=-(0)]= 3 M1 Al
. new mean= % x 10=8s .. increased by 0.5 s Al (18)
Total (75)
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Performance Record — S2 Paper D

Question no. 1 2 3 4 5 6 7 Total
Toni c.d.f, modelling binomial, Poisson rect. dist., | Poisson, p.d.f,
op C(S) p.d.f. hyp. test binomial hyp. test., mean
sampling,
N approx.
Marks 7 9 9 10 10 12 18 75
Student
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