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January 2018
Question Scheme Marks
5.(a) | [X=Po(10)] Bl
[P(XY>12)=1-PX<12)=1-0.7916] = 0.2084 awrt 0.208
(1)
(b)  [P(X = k)=2x"0.2084"]
PIX<k)y<1-"04168..." [=0.583...] M1
k=10 Alcao
(2)
(¢) | "~ Po(5) Bl
‘\ .4 \7
[P = 4)] ’ ——— l = (0.4405 - 0.2650)" = | = 0.030788... awrt 0.0308 MI Al
(3)
(d) ¢ 10" ¢ 10" * ¢ 10t e Mo”
< M1 MI
P(CY, 210 X, > 10)[ (¥ = 21)) = 10! | ! _~|.,0~1“ 10!
E M1
21
=10.336376...
Use ot tables:
2x(0.5830 - 0.4579)0.6968 — 0.5830 -
FER B ) 0.336537. awrt 0.336/7
e 20" (4)
21
(e) | L ~ Po(40) "~I\'(4() 40) Bl Bl
27.5-40)
P(L>27)=P Z>"""—— Py
1 J40 M1 MI
P(Z > -1.98) = 09761 awrt 0.976 Al
(5)
Total 15
June 2018
5(a) [X ~ Po(6)]
(i) P(X=7)=P(X <7)-P(X <06) M1
=0.7440 — 0.6063
=0.13767697... awrt 0.138 Al
=1-0.744 =0.2560202. .. awrt 0.256 Al
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October 2018

1.(a) X~ Po(6) _
P(X=1)[=6e°=0.0174 — 0.0025]= 0.01487...

M|
awrt 0.0149 | Al

(2)
October 2018
Question Scheme Marks
7.a)  X~Po(l) and P(X=n)<0.05 or PX<n)=>0.95 Ml
n=4 Al
(2)
(b) 'y —Po(0.5m) P(Y=0)<005 or ¢ <005 M1
0.5m=3
m=0 Al
(2)
(¢c) | W~Po(0.5)
[PV =1 =(1-P(V =0))"= (1-0.6065)" = 0.06093 .. .. awrt 0.0609  MIMIAI
(3)
(d) | S~Po4) MI
P(S=4)=0.1953... awrt 0.195 | Al
(2)
(e) | A~Po(l)
B ~Po(2)
P(sightings in last 2 months> sightings in first 2 months | 4 sightings in 4 months) =
P(A=1)xP(A=3)+P(A=0)x(4=4) e 'x +e' x5 5 Ml
— - ERT =1z MI Al
P(B=4) i 16 3)

Total 12




January 2019

Question
Number

2. (a)

(b)

(©)

(d)

Scheme
[X ~ Po(2)]
P(X<5)= P(X < 4)
=0.947346. . .. awrt 0.947

Y ~ Po(6)

6 6! P(Y=4)=0.13385...

¢ =e " — (nt1)=6 or P(Y=3)=0.16062...
(n)! (n+1)!

(D~ Po(9)]

Plc =D <12)=P(D =< 12) PD =c¢

0.8546 = 08758 - P(D < ¢ 1)

P(D<c¢-1)=0.0212
c—-1=3
c=4

P(X =2)=0.27067...

W~ B(6, awrt 0.27067...)

POV = 4) = °Ca(*0.27067...7) (1
=0.0428...

P(Y=6)=0.16062...

1) or P(X <d)=0.8758-0.8546
=0.0212
P(X £3)=0.0212

c=4

“0.27067...7)

awrt 0.043

Marks

MI
Al

(2)

M1

Al

M1

dM1

Al

(3)
Bl
Blft
MI
Al

(4)
|12 marks]|




June 2019

(Iglltlli;lttl): Scheme Marks
I(a) cg 4750x4§(?00 oc. [=9.5]* B1*
(1)
(b) Two appropriate assumptions. ¢.g. Bl Bl
Hazelnuts occur singly or hazelnuts occur randomly (independently) or
hazelnuts are well mixed in or mean number of hazelnuts (per kg) is
constant or hazelnuts occur at a constant rate
(2)
(c)(i) Let X' = number of hazelnuts. X'~ Po(9.5)
-9.5 12
"% (9.5
P(X=12)= LX(# M1
12!
=0.08444 ... awrt 0.0844 Al
(ii) P(X <7) MI
=0.26866... awrt 0.269 Al
(4)
(d) Let R = number of bars with fewer than 8 hazelnuts. R~ B(3, 0.2687) Bl
P(R=1)="0.2687"<(1 — "0.2687") x3 M
=0.4312... awrt 0.431 Al
(3)
October 2019
Question [ Scheme Marks
Question Scheme Marks
3(a) | [Let X'= number of hacking attempts per hour]
PX=1)=1-PX=0)= M1
—e =0.2591... awrt 0.259* Alcso
(2)
(b) | Y~ Po(7.2) Bl
. e "x72° -
P(Y=6)= f =0.144458 ... awrt 0.144 M1 Al
).




January 2020

Question Scheme Marks
Number
L
1 (a) P(H:(\):‘"(j or P(H =06)-P(H =5)=0.8893 — (.7851 MI
=0.10419... =0.1042 awrt 0.104 | Al
(2)
(b) J ~Po(8) Bl
P(J<7)-P(J <2)=04530-0.0138 MI
=0.4392 awrt 0.439 | Al
(3)
(d)(1) The p(robability)/0.97 1s not small oe Bl
, | (1)
(11) L ~Po(3) Bl
P(L<4)=0RK153 awrt 0.815  MI1AI
(3)
June 2020
Question L o
Number Scheme Marks
4(a) Common Spotted-orchids occur singly/randomly/independently Bl
(1
(b)(1) S~ Po(4.5)
45 6
P(S=6)-° T PS=6)-P(S<3) MI
).
=0.1281... awrt 0,128 | Al
(11) P(4<S<10)=P(S=9)—P(S<4) or0.9829 -0.5321 M1
=0.4508 awrt 0,451 | Al
(4
January 2021
o i Scheme Marks
Number
3(a) P(X#4)=1-P(X =4) oc I or 1-(0.1730 u_nm}‘ MI
=0.90877... awrt 0.909 | Al
(2)
(b) P(Y=1)=(1-"0.90877..")("0.90877..")" x °C, MIMI
=0.311... Al
(3)




June 2021

Qucstlon Scheme Marks
Number
2. (a) | [X=number of faults in 4 m> so X ~ Po(3)]
P(X=5)=P(X <35)-P(X<4)[=09161-0.8153] or - _; (allow A instcad of 3) | Ml
!
=0.1008 or 0.100818... awrt  0.101 Al
(2)
(b) | [V = number of faults in 6 m* so] ¥ ~Po(4.5) and [P( Y > ‘3)] =1-P(Y<5) [=1-0.7029] M1
=0.2971 or (calc) 0.29706956. .. awrt 0.297 Al
(2)
(¢) | 0.101 (or ft their answer to (a)) Blft
Faults occur independently/ randomly Bl
(2)
(d) | [ £ = number of faults in asmall rug | /7 ~ Po(0.9) Bl
¢ Mnx80+ (l —c ”"”")n x 60> 4000 or (awrt 0.407)nx 80+ (awrt 0.593)nx 60 > 4000 Ml
4000
20 7+ 60
n= 59 Al
(4)




October 2021

Question .. ol
Number Scheme Marks
L 08
4(a) P(X=8)= or 0.8472 - 0.7440 M1
=0.10325... awrt 0.103 Al
(2)
(b) [X~Po(6) ...]P(X ..;n)<0.05100r P(X , n—1)>0.957 M1
n=11 Alcao
(2)
(c) K~Po(0.6m)and P(K =0)<0.05¢ ¢ " <0.05/ —0.6m < In0.05 o¢ or /=3 M1
m=>3 Alcao
(2)
(d) Y-Po(3) Bl
P(Y..l) =1 —P(Y:O) M1
= 0.9502 Al
(3)
¢ ]ngl.q 5
(c) [ W~Po(18)] P(W=15)= 5 [=0.078575... ] Y ~B(l15,5) | M1
P(Y = 1|y~ Po(3) [JxP(T = 14[|T ~ Po(15) ]) S "
"0.078575.."
15, 214
(¢ 'x3)[=0.149..]x © 520,102, ;
=15(H)(2) dM
- "(0.078575..."
=0.1947... awrt 0,195 Al
4)
January 2022
Q;UCS“UT] Scheme Marks
Number
1 (a) N =faults ina week — X ~ Po(6)
[P(X = x)=0.1528 = P(XN=x—1)|=0.8472 Ml
Using tables P(X<8)=0.8472 = x—-1=8 MI
x=9 Al

(3)




June 2022

Juestion Scheme Marks
I. (a) 4 Bl
| (1)
b , 18 [ . ) Ml
®) P(X'=2)=3%0.2x0.8" [— + —().384} or P(X=3)=08" = ﬁ—(].bl_’}
125 L 125
[X =] 3 1s the mode Al
| (2)
(¢) s . 48
P, =2) et [=0.1465] and P(X, =2)= 3x02x0.8 [+ 18 =0.384] |\
2 125 :
e 442
P(Wyand X, =2) = x(3x02x0.87) [=0.1465 < 0.384] Ml
=0.05626564. .. awrt 0.0563 | Al
(3)
(d) Xi=0and W >0, Xi=land W > 1, X1=2and W1 >2, X1 =3 and W >3 Ml
0.008=(1  0.0183) + 0.096=(1  0.0916) + 0.384>(1  0.2381) « 0.512=(1  0.4333) | MIMI
|
= 0.677677... awrt 0.678 | Al
| (4)
" [10 marks)]
June 2022
Question Scheme Marks
5. (a) | X~Po(7.5) Bl
(i) (7.5)"
P(XY=10)[=0.8622 - 0.7764 = # | = 0.0858... awrt 0.0858 Bl
() P, X, 1H=PX, 11)-PX, 5)[=0.9208 -0.2414] Ml
=0.6794 awrt 0.679 Al
(4)
(b) Y= number of samples that contain 0 particles
Y-B(12.p)or B(12.¢""") or B(12.¢ ) M1
(P(Y ...2)=]1-P(Y, 1)=0.1184 M1
P(Y, 1)= 0.8816 — from tables [p =] 0.05 Al
S = number of particles per m millilitres
S~ Po(0.15m) Ml
P(S=0)=0.050r ¢ """ ="0.05" M1
~0.15m=In(0.05) — m=199715... awrt 20.0 Al
(6)

[10 marks]|



October 2022

}%::Sl?g: Scheme Marks
i) | [P(F<3[F~Po(1.5))=]08088 awrt 0.809 | BI
(hH
() [P(F..6)=]1-P(F . 5)or1-09955 Ml
= 0.0045 awrt 0.0045 | Al
(2)
® T R~Po(10) [P(R.12)]=0.7916 awrt 0.792 | M1
X~ B(15,"0.7916") M1
[P(X =10)=]"C,("0.7916")" (1-"0.7916") M1
=0.11405... awrt 0.114 | Al
(4)
(c) H~Po(0.4) Ml
[P(1=0)=]c™ [0.6703...] or [P(H>0)=]1-¢"" [-032967...] MI
Profit= 2.4x"0.6703..."-3x"0.32967..." dM 1
=0.6197 awrt 0.62 | Al
(4)
January 2023
33;:11113“ Scheme Marks
1 (a) Po(1sson) with (4 =)4 BI
. (.
(b) Pairs of shoes (are sold) singly/randomly/independently/at a constant (average) rate Bl
|
(c) (1) : X = number of sales per hour = X ~ Po(4) o
CP(Y >4)=1-P(X<4) Ml
=0.3712 awrt 0.371 Al
(i) | (10371 Ml
=0.051147... 0.05115 orawrt 0.0511 Al
(4)
January 2023
Number
5 (a) X~ Po(5)

P(X<5)=0.6160

awrt 0.616




June 2023

Question Scheme Marks
Number
7. (a) | R - Po(8) Bl
P(4<R<=8)=P(R<8)-P(R<3)=0.5925-0.0424 M1
~0.5501 — awrt 0.550 Al :
(3
(b) | {1~ Po(4) B1
P(/f < 2)=0.2381 Bl
Y~ B(5,0.23817) M1
P(Y=2)= "C,("0.2381")*(1-"0.2381")’ Tll
=0.25073. .. =awrt 0.251 (5)
(¢) ' W= number sold in first fifticen minutes F = number of muffins sold
X = number sold in last forty five minutes in first 15 minutes
i = & J’: ’:3 1': T~ .(].2:
POV > X | R=4)= P =4)P(X =0)+PH PIY =1) ; F[%ii - 5) M1
P(R=4) PEI'; %")) P 4) M
c.'324L"‘(5"+L‘32“L"(5i )
n | 31 | . ; -
S =1 C,(0.25)(0.75)+ 0.25" |y
41
3 Al
= —— (awrt 0.0508 or awrt 0.0509)
256 (4)
| Total 12]
October 2023
Question SR o
Number Scheme Marks
5(a) Complaints received are independent or occurring at a constant rate or singly Bl
(1)
(D)) | | P(X <3X ~Po(6))=0.0620 awrt 0.062 | Bl
(i1) [P(X =>6)=1-P(X < 5) or | —0.4457 =0.5543 awrt 0.554 | M1AI
(3)
(c) H :2=6 H :1>6 Bl
PIX = 12)=1-P(X<1D)=[1-09799] or P(X=11)=1-P(X<10)=[1-0.9574] M1
=0.0201 or CR =11 Al
Reject Ho/In the CR/Significant MI
There 1s sufficient evidence to suggest that the mean number of complaints received Alfi

is greater than 6 per week

—_
N
—



January 2024

SE;:LI:: Scheme | Marks
| (a) [Mean =] 2.95 Bl
209 2
[Variance —| 0 17["2.95") MI
180
=2914.... (s7=2.930...) awrt 2.91 (2.93) Al
(3)
(b) The mean 1s close to the variance Bl
(1)
(¢) W~ Po(3)
(i) [ P(W..3)=[1-P(W .. 2) = 0.5768 awrt 0.577 | M1 Al
(i1) [P(4<W <8)=[P(W . 7)-P(W . 4) or P(W=5)+P(W=06)+P(W=7) MI
=0.1728... awrt 0.173 | Al




