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January 2018
Question Scheme Marks
3. (a) 1 —2.5<d <25
() -1 y bl
1 0 otherwise Bl
(2)
()| 25— (-2.5)
(2-- 1(2 ) =1.4433.. awrt 1.44 M1 Al
(2)
()| 0 Bl
(1)
(d)| [1-(-n] 2 Bl
5 Y (1)
(e) | X=B(10,°0.4") MI
[PLXY=06)=]1 P(X<5) =1 0.8338=0.1662 awrt 0.166 | M1 Al
(3)
Total 9
June 2018
Eiﬁ;{:g: Scheme Marks
| 102-100 1 k=102 2
3. 102-100)p== or ————=— == - (K—100)p=1 (0.c.
34) ( ),U 3 o k—100 3 k—100 3 o ( )p (0.c) | M
p:l SO (/.'7100)121 dM 1
6 6
k—100=6 therctore k=106 * Alcso
(3)
(b)(i) > (or exact equivalent) Bl
(6]
(ii) 0 BI
(2)
(c) 103 Bl
()
(d) re0 s M1
6
= 100.9 Al
(2)
(e) 3P(X <x—-1.5)=P(X =x+1.5) so %(x—1.5—100):%(106—_‘(—1.5) M1
) b
[3(x-1.5-100)=(106—x~1.5)] implics 4x - 304.5 = 104.5 (0.c.) dM1
x=102.25 (o.e) Al
(3)
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October 2018

Question Scheme Marks
6.(a) | @ =4 x(-0.5) and b=4 x0.5 Bl
(1)
(b)(i) (=2}
(2-(=2)) = awrt 1.1 M1 Al
12
(ii) ENERPY AP EY B )=73= y
[P(— 20 < < 237 5 =057735. awrt 0.577 |\
(4)
(©) | POV > 1.9) = 7725 Ml
X~ B(100, 0.025) MI
—Po(2.5) P(X>5)=1-PX<4)=1-0.8912=0.1088 awrt 0.109 | M1 A14
(4)
Total 9
January 2019
Question Scheme Marks
Number
3. (a)(i) (b—2a)—a h—(h=2a) 2
h—a b—a 3 M1
(b=3a)=(b—a) 6a =2(b—a)
or oc
b=4a b =4a
5 MI1Alcs
E(X) = E(X):u+4a:_a* CsO
(3)
(ii)  [[P(X >b—4a)=P(X >0)=] Bl
()
b)(i . 3)? M
(b)) | (¢-3) _3._0
12
¢ —42e+117=0— (¢c—3)c—39)=0 M1
=39 Al
(3)
(i) PR2Y-T7<20-Y)=P(Y<9) M1
V-3 :l awrt 0.167 ATILAL
393 6 (3)
: ; o 3943’
(i) E(Y-)—Vm-m+[Em]~—(3(39}—9)+( j M1 Alft
E(Y")= 549 Al (3)
[13 marks]




June 2019

Question

Number Scheme Marks
3(: :
(a) t.f+h: . %(/)—(1)':3 B
m E
a+b=12andb a=+6 or a —12a+27=0o0r b =12h+27=0 dM1
a=3,b=9 CAl
(3)
n()ni (‘+_\j§"
(b) [P(Y =6+ \3) ] | ] MI
”()”7”7;"
= 3-V3 or 0211(32..) awrt 0.211 Al
6
(2)
(¢) i() p <3
[FO=]1=—  3<y<9 -
§)
Ll vy > 9 Bl
(2)
October 2019
Question Scheme Marks
2 - (—
@) x=(=3) _ 45 M1
12-(=3)
x =8.25 8.25 oe Al
(2)
(b) 12-(5) 7
PS<X<14)=P(5<X<12)= — 2 - L
o= )=PEG = ) 2 (3 15 MI Al
(2)
(¢) | E(X)=45>E(Y)=75 Bl
Var(X) :wpﬁor 18.75] or Var(Y) :Mhﬁor 4.6875] | Bl
12 4 48 16
/ h—a) )
9D 75 and P 46875 or (hoa) = 22 M1
(h—(15-b))’ =56.25 0c dM1
a=3.75 b=11.25 Al
(35)
Total [9]




October 2019

Question Scheme Marks
6(a) | 0.95 Bl
(1)
(b) | X~ B(10, “0.95") Bl
P(X>9)=P(X=9)+PX=10)=10(0.95)°(0.05) + 0.95" M1
0.91386... awrt 0.914 Al
(3)
(¢) | ¥ = Number of bolts that cannot be used
Y~ B(120, 0.05) can be approximated by Po(6) MTATI
P(more than 117 bolts can be used) = P(Y < 2) dM1
P(Y<2)=0.06196... awrt 0.062 Al
(4)
Total [8]
January 2020
uestion Scheme Marks
Number
3a) |2 BI
(1)
50+ 2k
(b) | E(I)=T—="2[=25+k] BI
o (4ky | Ak
Var(Ty = SR BI
12! 3
E(T%)= " (25+4) M
625+ 50k =918.76
Tk +150k —881.28 =0 dM1
Jo = LSS4Tk 28 dM1
k=4.8 o¢ only Al
(6)
(¢) P(T«:TZS}:'T Bl
B(50,0.25)
P(X=220)=1-P(X <=19) Ml
=1 —0.9861

=0.0139

awrt 0.0139 1 Al

(3)




June 2020

Question Scheme Marks
Number
1
— —l4d<w=of
2(a) f(w)= ‘ N I 4<wn 1.0 1}\111
1‘0 otherwise ’
(2)
(b) E(IV)=2.6 0c Bl
(1)
1
(1.6 —a)=x"—"=0.35 M1
8
(c)
a=-120¢ Alcso
(2)
(d) Ptl,2<H-’<2.4)={2.4—l.3)x"%” M1
3 i
=—or0.150¢ Alft
20 _
(2)
0.4 x " 1.4," "
© | pw>2]12<w<24)= 4 M
' "0.15"
= l awrt 0.333 | Al
3
(2)
The random variable Y is the number of days the train is between 1.2 minutes and 2.4 minutes
D ate v- B(40, "0.15") M
P(Y=10)=1-P(Y<9) or I 0.9328 M1
~0.0672 awrt 0.0672 | Al (3)
January 2021
Suesfion Scheme Marks
Number
S(a) u[o, 3] M1
3-18 _(y Al
3
(2)
(b) X =W +Q3-wy Ml
X2=W +9+W" -6 =  X? =2 -6l +9 Al
(2)
(¢) E(W)y=1.5 Bl
Var(y = 2 -2 BI
12 4
P 3 s
E(W_): uZu + "1.5"- Ml
E(W")=3 Al
So E(Xz): 2x"3"—6x"1.5"+9=06 MIAI
(6)
(d) P(X">5)=P(2W° -6l +4>0) MI
= P((2w -2)(W-2)>0) Ml
=P(W>2)+P(W<l) dM1
=2 0e Al
3
(4)




October 2021

Question Scheme Marks
Number
2(1)(a) ) 2
P(,‘{>]4):;uc Bl
(1)
(b) a=8-2(14-8)[=-4] M1
b=14+2(14-8)[=26] M1
!r’ 26 26-4
P(6X >a + /))zl 6 oe M1
o 26+4
\
67
= % oe awrt 0.744 | Al
(4)
) = 0, 5, 225
(ia) | S1U[0,22.5] or (s5) =145 Bl
0 otherwise
(1)
. 12
(b) P(S <12):"” - MI
.'—’—.3
8
= 1—_ awrt 0.533 | Al
5
(2)
IR A 14
. 0 8 8
(c) P(T=6)="C, s ]— s MIMI
' D h)
=0.02072... awrt 0.0207 | Al
(3)



January 2022

Question

) Scheme Marks
Number
7 (a) P(L = 4.5)= P(A = 20.25)
P(4 > 20.25):(30—20_25)><L MI
- 20
=0.4875 Al
(2)
(b) Var(L)=E(L") ~E(L)
[E(L7) = E(4)] =20 Bl
| L i0< <30
a(L)y=1 10
] 0 otherwise
E(L):E(ﬁ):if“ﬁcu ‘(;L):ijw”T dz. M
2070 10 740
3 30 | N ﬂ
a2 1 N
2003 | 1003 |-
44231 Al
Var(L) ="20"-("4.4231..") MI
0.4358. .. awrt 0.436 | Al
(6)
June 2022
Question Scheme Marks
3. (a) 19 Bl
1
(1)
b —3.5-(-5 9-35 M1, Al
O pry =35 2= 19735 17
19—(=5) 19-(-5) 24
‘ B (2)
(¢) ]
M1 Al
5 19
(2)
d)(i 0_ C
(DO P(R; = 10)= & :i:(}ﬁ?.‘? MI
19-(-5)] 24
(9 27
[P(R > 10)]} = L] - MI Al
24 512
(3)
ii 38
(ii) I [P(R<10)] _'12 M1 Al
(2)




October 2022
Qucslion Scheme Marks
Number
i) atb_g and B0 1 ora=—11and h=29 M
2 b—a 5
P =22 by )] or b xs 222 Y p(xa6)] = o MIAI
T3 =P R LG 40
(3)
(1) \2
] L(f—l]':().48 —c=34 M1
12
I
E(Y)=-— MI
a 1+3.
E(Y?)=048+" 7’ =532 MIALI
(4)
(ii1) W~ U[020] X~ U[10.20] Y~ U[0.10]
W<6 or W>14 or X <I2 or Y >8 any letter, ignore distribution M1
2xP(W <6)= 2,00 5 2xP(I1>14)= 2, (20719
20 20
i Ml
P(W <6)=°"Cana P(W>14)= 221 o p(x>14)= 2012 o p(r<6)=69
20 20 10 10
12-8 1210 108
P(8<W <12)= or P(X<12)=———or P(Y>8)=—
[ ) 20 ( ) 10 [ ) 10 MI
S T I T O B
P( shortestside <6 )="-"-"p """ o "SI o dMI1AL
10 10 5 S 5 5
(5)
Alternative 1
6<IW <8 or 12<I <14 any letter, ignore distribution M1
. . — . 412 v
P6<I<8) =50 o p(12<w<14) 14212 M2 for , M
20 20 P(12< X <14)=14-12
P(6<I <8) LR P(12<) <14) Loor LR (10
10 10 Plo<Y<g8)=2"0 M1
2><P(0<H'<8):2><% or 2><P(I2<ll-’<]4]:2x% 10
. ) 1 2 4
P(shortest side < 6)=1-"—"-"—" or |-"=" =— dMIAI
10 10 10 5
Alternative 2 (5)
W >10 or 12<W <14 or 6<HW <8 or W <10 any letter, ignore distribution M1
12 M)
P(12<W <14) 412 and P(I >10) 20 loor
20 20
8—6 10-0 Ml
P(6<W <R)=- and P(W <10)=——
20 ’ 20
" 1 " l Hl " l
P(12< W <14 W>1U):-'1#9{= ;} or P(6<IV <8 1«1'<10)=’1—]°{=:] MI
/2
. ) - 4
P( shortest side < 6 ) =1 ‘E =— dMIAL
3 5
(3)

-4 . . . . . .
NB Any answer of T scores 5/5 provided it has not come from incorrect working




January 2023

Question

Number Scheme Marks
9
4 (a) 30 B
(1)
g
21k -k e
(b) (_l/\ A)x:2 1 M
|
ko =—%* RT
T
(2)
S ] 11
(c) (1) {E(x¥)=—(k+21k)}=— B
2 T
(i1) Vm'(X):L(zlka-): or Var(X) fi‘.le\‘[,!p M1
12 20 T
100
T34 Al
kY
(3)
4 214 21k i
(d) | E)=7EX)+4EX) + S | B = [ fo(de= [ S (7)(x +fee2)de M
T : ’
1000 [11) 463 N
E(X):—1+[_) - E(A)=ﬁ(fr)[—+(%)—+%x] M
37 T 37° 3 2 T
463 44 4 0] |
E(A)=——+—+— sub limits —and — Ml
3T T T T .
- Mi =awrt 64.4 Al
37




June 2023

Leuestion Scheme Marks
Number
6. () PAT<W<k)y=P(W<k)-P(W=<1T7)= 23 (1 1] ! MEA]
60 )12 (2)
(b)) | (h—a) b-17 1 17—-a 4
=75 , =— or =—
12 b—a 5 b—a 5 BI, Bl
—a) b-17 1
G=a) 55 5 (h—ay=30 LA MI
12 30 5
b=23and a=-7 Al
_ (4)
. PSP e Gt M IO, o v U £ Lo S
(i) i “’“7"23"_("—7"]7()0 or PUT << k)= =1, or b "“7"23"—("—7")700 MI
k=195 Al
(2)
(C) s . 5_(_5) l
P(5<W<5)= —— = __
( . r!23u_(||_7|r} 3 M]A]ﬁ
(2)
(d) 1 R I'l23l‘l+ l|_ 7" :
E(W“)—Var(WHE(W)“_75+[—] =139 M1 Al
2
(2)
[Total 12]
October 2023
(illl;:l::? Scheme Marks
3(a)i) | 3+ [0]+29=232% B1*
(11) 3+ 15+29=47* Bl*
(2)
, J L ncicw
(b) t(r)y=+ 15 MI Al
1 0 otherwise
| (2)
(c) (1) [E(T) =] 39.5 e Bl
. . (47-32)
(1) [V‘"(T):]T MI
E = 18.75 Al
4
(3)
(d) (40—12)><L_ M1
15
8
_ 9 Al
15
(2) |




January 2024

Question

Number | Scheme Marks
sy | @0 o M1
12
a=+27x12-6=12*% or a’+12a-288=0=>a=12*% Al
(2)
) 2-h 3 b+6 2
(b)(1) = or =— M1
I8 5 I8 5
h=1.2 Al
(2)
ll()-()” 6
(ii) P{76<I-I-’<”O.6"):T+ M1
11 .
= — or 0.3666.... Alft
30
| (2)
(¢) Let C be the point where the wood is cut and x is the distance AC
X 160 — x )
5 and L+W =80and LW =975 M1
X (160 x _ . _
;xt 5 =975 = y=30o0r 130 L(SO—L):975:>L:1501'()3 M1
|l]30"_ "30” , "65 ”_ I‘I]SH 5
P("30"<x<"130")= —— | == Joc | P("15"<x<"65" )2 —— == 0Cc |
( ) 160 { } ( ) 80 { 8} e
> Al
==0¢
8




