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January 2018

Question Scheme Marks
2. (a) . ‘
L —0.729= " =0729 = 0 =9 MIAlcso
(n+1) n+1
(2)
(b) P(T=24)= 0.97(1 - 0.9)x3
P(7T=30)=0.9(1-0.9)" x3 M1
P(T=36)= (1-0.9) M1
T [18] 244 30 36 Al Al
P(T=1) [0.729] 0.243 0.027 0.001
(4)
(¢) P(R=0)=P(T=18)+P(T"=36)=0.73 MI Al
P(R=6)=P(T=24)+P(T=30)=0.27
(2)
Total 8
June 2018
Question )
Number Scheme Marks
4. (a) Every possible sample (of size 12 cartons ) has an equal chance of being selected.
Or sample selected without bias from the dairy/factory (o.c.) Bl
Or sample where all cartons have the same chance/prob of being chosen (o.c.)
(1)
(b) [The volumes of] all the cartons of milk Bl
Or the cartons of milk from the dairy/factory (o.c.)
(1)
(¢) N(0,1) Bl
(1
(d) The probability distribution of X' or the distribution of all possible values of X
N . . e Bl
Or all the values of the statistic and their probabilities (o.¢.)
(1)
(e) Only (II) 1s not a statistic Bl
as it contains (unknown) parameters g and/or o
Or it contains unknown parameters (o0.e.) Bld
(2)
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Typewriter
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October 2018

Question Scheme Marks
Question Scheme Marks
4.(a) | P(D =—1) [=P(1 blue and 2 red marbles selected )] = 3x0.2x 0.8° = 0.384* MIATcso
(2)
(b) d -3 [1] | 3 33
0.8 [3x0.2x0.8°] | 3x0.2°x0.8 | 0.2° MI
PD=d) |0512=  |[0384=:21 [0.09%6=2% [0008= | Al
64 B ) - (3)
125
(¢) 3 B1
(hH
(d) | X~B(12,0.2)
P(X<4)=09274 PX>5)=0.0726 <0.10 Ml
PX<3)=0.79496 PX>=4)=0.2054>0.10
CR: X>5 Al
(2)
(e) | 0.0726 B1ft
(D
June 2019
Q'ucstion Scheme Marks
Number
2. (a) | [V~ Po(2)]
P(X<5)= P(X < 4) MI
=(0.947346.... awrt 0.947 Al
(2)
(b) | ¥~ Po(6) BI
6" 6! P(Y=4)=0.13385...
el e (nt1)=6  or P(Y=5)=0.16062... M
(n). (n+ D) P(Y = 6) = 0.16062...
n=>5 Al
(3)
(¢) | [D~Po(9)]
Pe <D<12)=PD=12)-P(D=<c—1) or P(X £d)=0.8758-0.8546 MI
0.8546 = 08758 = P(D < ¢ —1) =0.0212
P(D < c—1)=0.0212 P(X <3)=0.0212 dMI
c—1=3
c=4 c=4 Al
(3)
(d) | P(X=2)=0.27067... Bl
W~ B(6, awrt 0.27067...) Blft
P =4) =Cy(*0.27067... 704 1 —<0.27067...7)° M
0.0428... awrt 0.043 Al
(4)




October 2019

Question Scheme Marks
S5(a) | (1,1.2) = 2xixt Bl
(1,I,5) > 2x2x4 Bl
23l
(1,2,2)(2,1.2) = 2 x $x$x ] M1
(1.2.5)(2.1.5) =2 x2xix? M1
(2,2.2) = ixixt
(2,2,5) > ixix2
[7] 4 8 6 7 8 9 Bl
Pr=n)| 4 | 12 | 9 16 | 48 | 36 1
125 125 125 125 125 125 il
(0.032) | (0.096) | (0.072) | (0.128) | (0.384) | (0.288)
(7)
(b) | m=1 m=2 Bl
- 16
P(M=1)="— 141
125 125 ’
M1 dM1
P(MZZ):PI‘?’ ! 9 ' 148r+r36r or ]_(’i'_;r_'i'J
125 125 125 125 125 125
[M] 1 2
[P(M=m)]| 4 21 Al
Eor (0.16) E or (0.84)
(4)
June 2020
Question o P
Number | Scheme Marks
0(a) A sampling distribution is all the values of a statistic and the associated
probabilities Bl
or the probability distribution of the statistic.
(1)
(b) P(small(40)) = 0.5, P(medium(&80)) = 0.3, P(large(150))=0.2 Bl
Range (R) 0,40, 70, 110 Bl
[P(R=0)=]"0.5""+"0.3"+"02" =0.16 MI
(40.40.80) (40.80.,80)
(80,80,150) (80.150,150) Bl
| (40.40.150) (40.80,150) (40.150.150)
[P(R=40) =]3x("0.5%"0.3")+3x("0.5"x"0.3")

_ V— |2 nlon " 2 wy Ao n nl MI
[P(R=70)=[3x("0.3"x"0.2 .)+_\><( 0.3"<"0.2" )= 0.09 i
[P(R=110)=]3x("0.5"x"0.2")+ 3x("0.5"+"0.2" )+ 6 ("0.5"%"0.3""0.2") = 0.39

R 0 40 70 110 e
r 0.16 0.36 0.09 | 039 Ao
(7)
(c) (I-"0.09"" <02 or ("091")" <02 MI
[n >]17.U()5... MI
n=18 Al




January 2021

Qucstion Scheme Marks
Number
Taking a random sample is quicker/cheaper/casier (compared to asking all of the youth
6(a) , Bl
club members).
(1
(b) A list/register/database of all the youth club members B1
(H
(¢) The members Bl
(hH
d 225 M1
(d) P =z
3 Al
P 8
"y g+r=1 2 ! 25 g o Loy Bl
- r= or r=— or — — ="p — =
9 1 16 04 8 ¢ 8 q 16
Any two equations from above Bl
3.
49 =33 dM 1
1
q=-— Al
! 4
1 1 1
PM=50)= —x—=— * 50
' 4X4 16 Alcso
(7)
June 2021
Question Scheme Marks
Number
4. 2 1 4
[ A4 = the number on the ball] P(A4=1)== P(A=2)= B P(Ad=5)= Y BI
(i) | Possible samples with a range of 4 are: (1.1.5) (1.2.5) (1.5.5) Ml
T ' " ' ‘ 19
(1.1.53) = x = x i x3= 16 or (1.5.3) = x i X i x3= - M1
) 9 9 243 9 9 9 243
(1.2,5) = x l><4><():l() M1
9 3 9 81
19 17
N Al
243 243 81 81 :
(2 0y (4
(ii) l’{b’—(})—‘ — +‘ - +‘ - | =— Ml
9 L3 9 81
2 (1) 1 /(2 10 1 (4 4 (1) 28
P(B=1)=3x"x| | +3x-x| | or P(B=3)=3x—x| = | +3x—x| | = MI
9 13 319 81 3 19 9 13 81
L Can'  a * nmgt *an
B 11 - 107 32 2% or 1- 117 _87 J_:lO M
81 81 81 81 81 81 81 81
[ h 0 | 3 4 Bl
IR 19
P(B=b) = = i = ‘
81 81 81 81 Al

(10)




October 2021

uestion o
Number Scheme Marks
S(a) P(score 8) = 0.25x0.35=0.0875 BI
(n
(b) - o ‘ ——— T
sample Score (v) calculation P(Y=1v)

(1.3) 2 0.4x0.25 0.1
(1.2) 0 0.4x0.35 0.14 Bl
(1,1) (2,3) 2 0.4’ +0.35x0.25 0.2475 Y
(2.2) 4 0.35° 0.1225 MI

(3.1) 10 0.25<0.4 0.1

Y 2 | 0 2 4 6 8 .
P(Y=1v) 0.1 0.14 0.2475 | 0.12 0.2025 | 0.0875 0.1
7 99 N 7 Al
w) | Ls) | G ] | ) "
(3)
E(Y)y=-2x"0.1"+ [0 %< "0, 14"] +2x"0.2475"+ 4 x"0.1225"+ 6 x"0.2025"
(¢) ) MI
+8x0.0875+10x"0.1"

=3.7 Al




January 2022

Question

Scheme Marks
Number

A sampling distribution is all the values of a statistic (obtained from a random sample) and

6 (a) the associated probabilities Bl (1)
or the probability distribution of the statistic (under random sampling).
() 3 2
b § P(7)=— P(8) =— Bl
(b) P(6) = 1 (7) . () .
Totals (1) 12. 13, 14, 15, 16 Bl
(6.6)(6,7)(6.8)
(7,6) (7.7)(7.8) Bl
(8,6)(8,7)(8.8)
(6 [ 306
P(T=12)=| | —| =|—
[ ( ) ] (ll} {121}
[P(T =13)=]2x Lﬂl x Li} —[—(’}
11 11 121 M1
6y (2) (3) 33
[P(T =14)=]2x Li) x L—] + L—} {—} M
11 11 11 121
L. %]' ,,) 12 M
P(T=15=2x | —| x | —| =|—
[P =] ( I {11, {121}
(2Y [ 4
P(T =16 — | =|—
[P =10)] [11} LQJ
T e 13| 14 5 6 |
PT-n |36 | 36 | 33 [ 12 | 4 S,
121 121 121 121 | 121
3¢ 3¢ 33 12 4
‘C) E(]‘)_lll?” ||_)”+l|13|lx" )"+||l4l|xH_||+HISHX"_H+"l(_)llXH_” Ml
121 121 121 121 121
1606 146
= =—=13272... 122 | Al
121 11 awrt 13.3 (2)
June 2022
Question Scheme Marks
7. (a) | Y ~B(20,p) p="P(sample contains counter with a 9 on it)
| 9 8 7) i 1 9 8 2} i
I”_ —E 5X§, Oc or Lm)(g){gx f (8]
. . MIAI
s 31’%+6><31(+2><’) lx?]) 3
Or | —x—=x—x3+—x— —x=—x—x3|oe |=—
Lm)g 1079 8 " 107978 | T
(i) | E(Y)=20x"3"[= 0] BI
(i) | Var(Y)=20x"3-"x(1-"-")=4.2 MIAL
(5)
(b)  (7,7.7)
(7,7.8), [(7.8.7), (8,7.7)] B2
(7.7,9), [(7,9.7). (9.7.7)]
| (2)
© 7 8 Bl
PM=m) 6 5 4 . 6 5 3 6 5 1 1-PM=1 M1 Ml
—X—=X—43IX—X—=X—+3IX—x—X—
10 9 8 10 9 8 10 9 8
7 |
: : (5)




October 2022

Question Tark
Number Scheme Marks
6(a) | 3V 63
(5, a XIXS‘]+;’ a xlxw: 03 o L 1_{;} LI
7 a+7 4 4) La+7 4 4/ 256 a+7 4 256
. M1 M1
a (IJ 1 3 63
X/ | =] +2x—x—|=—
a+7 |\ 4 4 4| 256
a_ _ +l or a :i Ca=9 * Al*
T+a 256 16 T+a 16
| (3)
L (b) Range (R) 0,5, 10 (and 15) Bl
B P(2C e i P(5) > d P(10) 2
ag: 20)=—2¢ 5) = : D(10) = =
ag: P(20) T anc (5 o an ( v Bl
5 2 3 3
[P(R-0) I N
16 4 4 16 4 4 M1
5 5 o) )
[P(R 5) ,'Zxixlxi—tﬁixixi—k2><;><l><§—i—;><l><l Ml
16 4 4 16 4 4 16 4 4 16 4 4 M1
9 3 3
P(R 10 X —X—
[ ( ) ]16 4 4 ‘
R 0 5 _ 10 | 15
r 23 89 81| 63 Alcao
2356 256 256 256
| (6)
January 2023
SE;:E:: Scheme Marks
2 (a) 20,20,20  20.20.50(%3) 20,50,50(=3) 50,50,50 B2
(2)
(b) @ =30and b =40 Bl
(1)
(©) )3 4913 ; 27 M
™ f— { = —
£ 7= %000 7 %000
):H(O%) and :i(()li) Al
P U R g T
(2)
(d) [P(BO)]=3><";):"X"(;" [P(40)]:3><"p"x”q:” M1l MI
2601 459
c= d =
8000 8000 Al
(3)
M 20 50
(©) 3757 243 Bl MI
P(M = m) — Alft
4000 4000
(3)




June 2023

uestion .
Q Scheme Marks
Number
2. (a) | e.g. Population 1s small Bl
(1)
(b)(i) | list/register/database of all members (of the leisure centre) Bl
(ii) | A member (of the leisure centre) Bl
(2)
(¢) | C is the statistic as it 1s (a quantity) based only on values (oe) taken | Bl
from the sample/it contains no unknown parameters/population (1)
values
|4 marks]|
October 2023
Qvucsll(.)n Scheme Marks
Number
4 (a) 02x£104+03%£12+05x£18 M1
=[£]13.10 Al
(2)
10 10 10 12 12 12 15 15 15
10 10 12 (%3) 12 12 15 (%3) 12 15 15 (%3)
® 110 10 15 (=3 10 12 12 (<3) 1015 15 (+3) Bl B
10 12 15 (%6)
(2)
(c) P(10)=0.2 P(12)=0.3 P(15)=10.5 Bl
Median can be 10, 12 or 15 Bl
P(M=10)=02"+02"x03x3+02" x0.5%3 or 1 -0.8 ~3x0.8" x0.2 Ml
P(M =12)=03 +03 x0.5x3+0.3 x02x3+02x0.3x0.5x6 Ml
P(M =15)=0.5 +0.5 x03x3+0.5 x02x3 or 1-0.5" ~3x0.5° x0.5 MI
M 10 12 15
13 99 | 1 Al
P(M = m) =0.104 =0.396 —=0.5
125 250 2
(6)




January 2024

Question
Number
6(a)

(b)

Scheme
S 10,14, 17,20
(P(eove 1 4
| P(even ):]g and [P(ndd ):]?

4

[P(A'_S)—]K%} or [P(X =20)=] [%]

|
[P(A':ll):]4x(%][%)xor[P(A’ ]4XL

ﬁ|'-'
S

f_hl-J—
—

- 14
P(Y =14)=]'C. _1 _1
Pt )=] [% tﬁ,
X 8 11 14 17 20
P =x) 256 256 96 16 |
625 625 625 625 625
(0.4096) (0.4096) (0.1536) (0.0256) (0.0016)

[=(1-"0.1536")" > 0.95 or ("0.8464")" <0.05

log(0.05
1n>17.96 or n> _10a(0.09) or n > log

(0.05)
log("0.8464")

"ORL64"

n=18

Marks

MI
MI

M1

MI

MI

Al

MI

MI

Al

(6)

(3)




