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January 2018
Question Scheme Marks |
L@ |1 Fd)=1-L@d-1)" =1 M1 Al
(2)
(b) F(4)-F3) -+ 5 M1
PXY>3]2<X<4)= =16 16 _ =
[P 3] ) ]F(4)_F(2) P dM1 Al
(3)
(©) | f(x)=5Fx)=1(x=1) M1
L(X):Hx(\—nd,\ dM
1
. L 5757 1 1 11
(XY =l 2o o 2
B0 = fex' =] (24 16] [24 16] 3 M AL
(4)
Total 9
January 2018
Question Scheme Marks
T | L 4
Jﬁ.\'“d\‘%—Jk(4—A‘)d\' =1 M1
1 3
37 2
T k- =1
48 | 2,
(22— )+ k((16-8)—(12-2))=1 Ml
/‘.::71** Alcso
) (3)
(b) | Correct shape for 1 <x <3 Bl
Correct shape for 3 <x <4 Bl
(2)
(© | [X=]3 BI
(1)
(d) N 4 .
E(X")= #.\'4d\'+f%(4,r‘—.\"kir MI
1 3
B =[G ] e -4 aMl
Var(X) =386 (2’ = 2181 = (.427... awrt 0427 M A|
(4)
(e)(i) | c=-1 Blcao
(ii) | F(4)=1
L) -1y +d)=1 Ml
— _ 16
i Alcao
(3)
() HAx—Ltx =" =075
[1x” —88x+170=0 M1
x=3.26 only Al
(2)
Total 15



Raiyad Reza
Typewriter
Disclaimer: This pdf can be used or distributed for non-profit purpose. It is against owners will that you use this for profit making or any other source(s) of income. 


June 2018

gl:l(l':lg(:: Scheme Marks
| .7,.‘4
6(1) | E(X)=[-rdve [P dv M
4 5
Sl <2
s 3 3 :
. - ol ; :l —2L} = 273 or 1.365 (oc¢) or awrt 1.37 dMI;
8], 125), L 8 25 25 200 - Aleso
(3)
(b) E(Xz)zj(l)(i.\‘z) dy + ‘[f(l\ﬂ) dx M1
3 I [ 2
) 2 1 64 | 2 :
Var(x)=| = | 4| 5 paes] = 2L fises] | - 0.32010. 0320 ML
2 0 30 | 12 30 30 Alcso
(3)
(©) [ Chel T lip and use of F(2) = 1 or F(1) = "Lv or +j U MI
5 2 ‘ 4 N5
0 x<0
|
p X 0<x<l Correct 2" row with range Bl
F(x)= 4
R l<x<?2 Correct 3" row with range Al
20 5
I x>2 Correct 1" and 4" rows with ranges | g
(4)
vl
(d) —+-=05 M1
20 5
e=[¥Y6| =165 awrt 1.57 Al
(2)
(e) Mean < median or mode = 2 and mean or median < mode [ or sketch] M1
-. negative skew Alft  (2)




October 2018

Question Scheme Marks
3.(a) Bl
(shape)
Bl
(domain)
This 1s not a valid probability density function since f(x) <0 for x > 3 B1
(3)
() | [g(y) = k(12y=1")]
[g(}')]f/\'(12—3_1-") M
12-3y" =0 M1
y=2 Al
(3)
(C) ] 2 1"4 }
jk(lZ_v —v)dy=£kj 6y - ? M1
1
o 3 1)
A(()X3 —?—64';}1 M1
k=
25 Al
(3)
(d) | = 3 | m’ N
I 3 2 2
—(12yv—y)dy =—|6xm ———| 6x1"—— | |=0.5 M1
! " 28 4 4
m' =24m> +79=0—>m=1.98437... awrt 1.98 M1 Al
(3)
(e) | Median = Mode, therefore there is no skew. MIAIft
(2)

Total 14




October 2018

Question Scheme Marks
5.(2) | f(x) =+ (3ax’ +2bx +15) M1 Al
E(X7) = [ flx)dx
ldax® +1bx* +5x7]) =6.25 Ml
. - dM 1
1875a +312.5h+ 625 =625
6a+bh=0% Aleso
(5)
(b) F(5)=1
T (125a +25h+75) =1 M1
Solvi ol | Sa+b=1
olving simultancous
2 Y 6a+b=0 M1
a=—land b=6 Al Al
© | PG <X<7)=] F(5) - F3) or 1—F3) i 4)
— 5:(27a +9b + 45)
0.28 Al
(2)
Total 11
January 2019
Question Scheme Marks
Number
3. (a) PO3<X<T)=F(7)-F3)[=0.7-0.2] M1
0.5 Al
(2)
(b) (120.4—0 b 0 (121—0.4 M
4-2 6-4 8—06
a=0.2 bh=0 ¢c=03 | Al Al
(3)
{c) 4 [ 6 8
E(Y) = ["0.2"x dx| +]"0"x dv |+ ["0.3"x dx M1
2 L 4 6
09,34 -Oglx Alf
E(Y) = 2y | 103y t
2 2 L 2 0
~ 5.4 Al
(3)
Alternative Alternative
E(X) =3x p+T7x2x"their¢" or 3x2x"theira"+7x p where 0 < p <1 M1
= 3x"0.4"+7x"0.6" Alft
=54 Al

|8 marks]




January 2019

Qvuestlon Scheme Marks
Number
7. (a) | b 3 . 3x S (3
J.c'(.\' + 3)dx +J.%ﬁ(3 —x)dvy or arcaoftriangle = - Xfc 427 ;‘( ) Ml
. 3x3
c(=3+9+7:=1 oc chﬂ-w:l oc dM 1
1 ES
c=—"1 Alcso (3)
12
Alternative
X’ 5 5 X
J("(.\‘+3) =c¢| —+3x |+d and J—(B—.\"} =—|3x—— |+e M1
2 36 36 2
Using F(=3)=0 and F(3)=1 and d=v¢ dM 1
1
c=—% Al cso
12
(b)(i) | A correct sketch of t(.x) with straight line positive gradient from -3 < x <0 Bl
and straight line negative gradient from 0 < x < 3, LHS below RHS at y axis
Correct labels: —3 and 3 on x-axis and +and3 oe on y-axis Bl
(ii) | Highest point [at {(0), so X = 0 is the mode] oe Bl
(3)
(© | ¢ _ .
J‘L—’:-(t+3)dl or J%(.\*+3)dr with +c¢and F(-3)=10
3 M1
0 X
[Se+3dit [33-nd or  [3G-v)dv with+dand F3) = 1
_3 0
0 X <=3 [0
X T+ —3<x<0 L(x+3) Bl
Fooy=42"" " ¢ or F(x)=- 2 _ : i Al
SX =X+ 0<xy<3 -3 -x) Al
1 x >3 1 (4)
) [P(X>d | X >0) =] 1=F(d) _2 MI
I-F0) 5
1 - F(d)= g><§[— —] oe Al
5 8
Using cdf or arca of triangle
5 5 5, 3 25 3-d)>3-d) ,2 5
1_ ?l_(]__(17+_ll ="_X_” O 30 =||_x_!|oe dMl
12 72 8 J 5 8 2
d= awrt 1.1 Al
(4)

[14 marks]|




June 2019

Question
Number
S(a)

(b)(i)(ii)

()

(d)

(e)

()

Scheme

C1(0) = 5k

k -{{u—lf - l: <5k condone k :(u— 3]: - l‘:‘ =5k

[(;72]: <4= 0<a<4
fix)
Shape for 0 <x <3
(2, k) or labels 2 and &
3 _
J‘" f(x)dy =
[}
r .-.‘ r A\ A3
K2 a5y =1 or k8= Lol o
I 3 0 ' 3 l’:)
[ .'.7 A | 1 —8
!c'——2x9+]5|—0k:l or A'—+31——k—l
L3 « 3 ) 3
|
6k =1 = k=—*
(8}
U (R B
LX) = | rx—(x —4x+5)dx
) 1
S D [ x* 4y’ 5%
= I —(x —4x" +5x)dyv = — r_
Jo 6 (‘I_ 4 3 2 :n
/81 108 45 9
== ———+——u] or —
6\ 4 3 2 / 8
V267
Var(X) =2.1-| | ==
{ ’) ‘( ‘ 320
267
i awrt 0.834
320
l 1 |x
l‘ 2 Sx| o oe or | |\ 2x Sx| oe
63 ' 6|3 )
I 2% (8 | 2%
— 918 +15 ‘— 8‘1(}] — or |- —||— 8-10] —
6 R 9 O3 | 9
. 2 . 1 x ,
Pl<X<2 o oruse of symmetry P(X <1)—[( ——2x" +5x
3
4 5
P X =— PX<] =—
9 9

Therefore median < 1

Marks

MI
Al

(2)
Bl
Bl

(2)
MIAI
dM 1
Al*

(4)
MI
dMIAL
dM 1
dM 1
dA

(6)
M
Al* cso

(2)
MI
Al
Alcso

(3)

Total 19



June 2019

Q,u estion Scheme Marks
Number
7(a) l<x < 2:
[Fe-na SAEAR OR = (1) [ M
—(x— = C [ o= (x— +
J 4 8§ 4 | 8
3 dM1
F(1)=0 . =3 [OR .... [c=0]
2 -_ X ‘ 4 .
"3 2 Yoy 3y Ml
[ L)y dv= Y g
J 32 128 4 4
3 dM 1
F(4)=1orF(2) :§ = k=-1
0 <1
3y 3 3 |
i —i+‘— 0.e. ¢.g. i(x—l}“ <y <2 Al
F(;\‘)=.q84 4 ?j: 8 e
- —'\—+i—l 0.c. e.g. (r=4) Ox+4) 1 2< Al
128 4 4 128
! >4 Al
(7)
(b) Fim)=10.5
F(2.165)=0.493_.. M1
F(2.175)=0.5001...
= F(2.165)< 0.5 F(2.175) Sm=2.17 (2dp) Al
(2)
Notes Total 9




October 2019

Question Scheme Marks
4(a) p i
E(X- )—I (3x* —x7) dxt J'H,(\’ —3x7) dx M1
(e ] H[Her-a0] MI Al
=221 =12.99.... awrt 13.0 Al
(4)
W o
JT‘,«G’_ —17) dt or J.,—'S(fi_r‘ —x)dx with+cand F(1) =0 M1
,i ‘
j%@f—r‘)dz + jﬁ(:—3) dt or j,—},(.\-—_%) dv with +  and F(5) = | MI
| 3
0 x<l Bl
| Al
[F(\”):] 7( _W\ — |<x<3 Al
St —2x+ Tl oor H(x=3)° 04 3<x<S
I xX>5 (5)
(¢) : M1
PQ<X<4)=F4) -FQ2) or j (3t —x ) dy+ jm ~3) dy
,‘ I
e e M
(d) .
I F(k)=0.2 or [(x=3)dy=02 M1
k
Sk =2k +7=08 or (k-3 =04 — k =4.63299... awrt 4.63 dM1 Al

20

(3)




October 2019

7(a)

(b)

(c)

f(x )_ or i -3 ix"
125" 625
2 3 12 5 16

() = == (300x> —80x°) =0 or —— x> ——2 ¢
() =55t ) 125" 625"

x=3.75

F(3.95)=0.7166... F(4.05)=0.7576...
F(3.95) <0.75 < F(4.05), thercfore the upper quartile (oc) 1s 4.0 to 1
decimal place.

H,:p=025 H, :p<0.25
Y ~B(25,0.25)and P(Y<3)=
0.0962

Do not reject H,/ not significant

or P(Y<2)=awrt0.0321
CRY<2

There is not enough evidence to suggest that the model overestimates the

proportion of quecuing more than 4 minutes/Olivia’s belief 18 not supported.

SC If Hy written using > 0.25 and they then go on to use P(Y > 3) = 0.9679
allow BOMTAOdAMOAO. If they go on to use P(Y < 3) or P(Y > 4) mark as
original scheme

M1

MITATI

MIAI
Al

Bl
M]I

Al
dM 1

Alcso

(4)

3)




January 2020

d(a)

(b)

(C)

(d)

(e)

M1

Al
Alcso
Bl

dB1

B1
M1
Al

M1

M1

Al

Al
Al

M1

Al

Notes
Adding the two integrals together with correct limits and setting = | (may be done in
stages)
Allow % instead of first integral
Correct integration (again allow + instead of first integration)
Must have at least one line of working before the given answer and no errors
Correct shape with correct curvature
Horizontal line. then quadratic (increasing then decreasing as 7 increases) starting above
horizontal line and finishing on horizontal axis. The sketch 1s not continuous. There
should be no solid vertical lines.
Fully correct with 1, 2 and 4 each labelled at appropriate place on horizontal axis (Ignore
vertical labelling).

C.o.

- ALy v

118) |

P i

; 3 N

S\
t T —

BOBO (solid vertical line) B1BlCondone curvature

For /\'(H{ —31“')

Putting their differential = 0 1gnore missing i
Allow awrt 2.67 only

For L —dx with attempt to integrate. Must have correct limits. Or for integration with +~C
3
and use of F(1) =0
. i l q 3 .
For F(2)+ I ;(4,\“ — )d\‘ and attempt to integrate or

4

PP ' 1 ,
j 7(4,- r )df =————+C and using F(4) =1 or F(2) = + — must attempt to
22 66 88 -

integrate, have + C
For 2" line of cdf oe (allow < instead of <and vice versa ditto > and =) (allow any
letter to be used for this A1 mark)
For 3rd line of c¢df oe (allow < instead of < and vice versa ditto = and =) (allow any
letter to be used for this A1 mark)
All correct and 1n terms ot ¢ including F(7). Allow the otherwise to be for any of the parts
but there must be only one.
(allow < mstead of <and vice versa ditto > and =)
Attempting to find 1 — F(3) with attempt to use 3" line of their F(¢) or J‘_4 k(4e” —t")de

67

——oc¢ or awrt (0.254
2064




January 2020

Question Scheme Marks
| Number
. 1l
6(a) L"(X:):_‘.A l(.ﬁ +2x° +.\':) (l\'+J. i l.\'zd_\' Ml
-1t 14
- ” \ 1 1
[ 1/ 8 ~ 3 3o
Y A A S | Al
18\ 5 4 3 )0 12 |
71684
405
., Ay
Var(X) = ﬂ - —l} dM 1
405 VIS
1931
= or 1.1919. .. awrt 1.19 | Al
1620
_ (4)
: \ sl . MI
(b) PLX<—LIJ( l(.\"‘+2_\'+l)d\‘ 0s 1, .
2) 408 or Ifjmq(.\"+2.\'+l)d.\'(gets
[ 1y 2 1, B
s = - . . )
P| X >2,I_3+J“'58(" +2x+1)dv | M2) MI
/ \ I B Voo 3o T
PLX<—l S+ o P(.T\'>l S [ S
2 ) 24 8 8], \ 2) 3 |24 8 B].
" 0 ‘ Al
R S ¢
orl—| —+—+—
24 8 8],
83
=— or 0.8645. .. awrt 0.865 Al
96
(4)
Total 8
June 2020
Question Scheme Marks
Number
I (a) j‘]:k[;.\“3_\“‘+a.\‘+]]d\‘[=l] M1
I 4 3 2
kil —x —x +—ax +x [:l] Al
2 |
] 1 1
/\'(2—8+2a+2)—/\'l——1+—u+l “1 or A’(2r1—4)—/\'L—+—a =1 dM1
8 2 J ‘ 8 2
3 3
7—3/(+—lm=l .'.k(12af33)=8* Al *
8 2 ’
(4)
dfi(x) 3 )
b =1\[—.\' —6x+u M
(b) e 2 |
;
—x —6x+5=0 or i1 fﬁ,\ ﬂ=0 dM 1
2 9 9 27
_‘_:61\}6"—4x1.5x5 M
3
\/g awrt 1.18
1=2—T oe orl.183... Al
(4)




June 2020

" Question . P
Number Scheme Marks
, e ﬁ 3 EE
5(a) E(T )= —(I8 =2t )dr+ | —r°dr M1
’ J 50 Jar+], 20
i e [eT AR A IV
=|—| 6t —— || +|—| or =|—1 - !_ + 1— oc Al
50 2|, L60 25 100 | | 60 |
L[ 3V (125 27 81 259
=_—[6x? ——)-&-L———] or =—_(162— ]+‘——— MId
5 2 60 60 500 2 V12 20
1219
= =4.063
300
Var(T)= 4.063... —(1.66) M1
| =1.3077... awrt 1.31 | Al
(5)
O _ 1 , ) Ml
(b) I —dv+ C where C=0.9 or J. —(18=21) dt orusing F(5) =1 to find C
120 " 50
0 t< B1
. , 18-2r)
—(18!—1‘)0r 1.62—g 0<r=3 Al
[F(I_) :], 50 200
%r+0.75 3<t1<5 Al
| 1>5 (4)
(c) P(T>2):lf"L(]8x2—2“)" or ler(ISfEI)dr M1
' 50 50
9
= or 0.36 Al
25
(2)
(d) P(O<T <3.66) = F(3.066) Ml
=0.933 Al
(2




January 2021

Suestion Scheme Marks
umber
2(a) | 1 F(3.5)=1 097127... MI
=0.028727... awrt 0.0287 | Al
(2)
(b) W~ B(30,"0.0287") MI
1P <1) =1-((1-"0.0287")"+ ¢, ("0.0287") (1-"0.0287")” J o M
=1- 078748 ... =0.2125. .. awrt 0.213 toawrt 0.216 | Al
(3)
(¢) dE(w) 1 w'
=—| 1=
dw 3 64 Ml
s . . 4
R | A 1 b
E(W?) = r— NERLLI P L dM1
03 64 31 3 384
32
= — Al
9
32 4
Var(W) = ;“ 1.67 M1
224
=— Al
225
(5)
January 2021
Aducsiin Scheme Marks
Number
’ : , L 2 “k(a-x) |
4(a) J-“ /\-(a —.Y)‘d\':{k[u'_\'— ax” +% H or [(‘%r):| Ml Al
(1] 0
k pr ‘+u“ - or ka” | = ka' =3
Y —d — | = = ket” = 3 g
a —c 3 3 Al cso
(3)
o 2 22 "’: 4 ! _k‘. — X ’ k 1—. o1
(b) I A’.\'(c:—_\')‘d\—{k(a 2 +r—ﬂ or [ ¥la-x) + (a-x) J MIAI
0 2 34 3 12
/‘[& 2aa’ +£ J |5 or [Aa(u) 7!{(({) } =15 or ka =18 o¢ dM 1
2 3 4 3 12
ha 6 18 6 [ 6] Alcso
=0 or —= Sa=
ka 3 ’
4
3 3
(c) F(x) = %(36.)((1\'2 +'\? ] %[36_\;6_\'3 +% ] = 0.5 oe M1
F(1.15)(=0.47...) and F(1.25)(=0.5038...) 1.2377... Ml
F(1.15) = awrt 0.47, F(1.25) = awrt 0.504 therefore the median is 1.2 1o 1
(0.47(18...) < 0.5 < 0.503(8...)) therefore the ierelote e mediaitls L2100 o
o . decimal place.
median 1s 1.2 to | decimal place.
(3)




June 2021

Question

Number Scheme Marks
3. (a) e
12/25 : M
6/25 f
/
i Al
0 1 2 (2)
I A TP
(b) d| _'j (4y =) )‘
50 3/ 2\ Ml
=—(8y-317)
dv 50 :
3 o
__[81—,\_1"'70 MI: Al
50
(3)
- (I 12 4
(V)= 25 id)+J.1\.5—_1 o M
6 . 6 s 3
=l —Vy -y | + Vo= Vv Al
Ltoo 757 1 2507 3007 |
(8 [ 1 ‘-f I(J 4y (112
N )l H : dMI: Al
t2s) 50 ) M
4)
d 0
@ Var(Y) = 2.696 MI
250
0.367584 Al
(2)
(e) 1 6 6
E(_l'fl)xgt‘_rfl)z().l or 25[14)(11-()1 M1
| . [{ ' x \ 2
5(_'1'71_]x£(,1'71)=(].1 or [?f\.“|+— (v—1) =0.1 Al
5 5
(v=1)'== or y=1% |> v=1.9128... .9 dM1: Al
0O [§
(4)

Total 15




June 2021

Question

Scheme Marks
Number
S @) Ify=0then l—(a+fry)=0 . a=1 * Bleso
(ii) | Ify=5 then | —(a+ fy7) =1
1
1+2548=0 - fl=—— * Blcso
25
(2)
[ o dF(y)y 2
(hy F(yv)= E'l so () d =55 1 M1
2
i y 0<y<5
L[t =] 25 ' Al
l 0 otherwise
(2)
" 1y (.. 5 I (5Y 8
(c) P{R>—_]P(}’>—}l——_xl—] = — o¢ Bl
\ 5 3 25 \3 9
11 11
3(’] —? 8 _T—d’ l I\J]
=— 0 or = — (A&
3d—-d 9 3 —d 9
9
d:E oc Al
(3)
( 11y 121
() Pl Y < l: or 0.1936 Bl
S 625
[Let & = the number of spins with distance < 2.2 m|
[P(G =5) =]
{.'1'\': 217 V(87 (121 (121 M1, MI
— | x J +3x| — | x| — |x +3x x| —
.9 625 9 9 ) L 625 \ L 625
=0.000 373226 awrt Al
(4)

Total 11




October 2021

Question Scheme Marks
Number
3(a) da=ab)y=b=4%* Bl*cso
()
(b) a(27b—-81+1)=1 M1
a= 2]8 Al
(2)
(c) P(X>225)=1-F(2.25) Ml
=0.25237.... awrt 0.252 Al
(2)
(d)(i) f(x)y=2x"—1x" or 2x M1
Bl
Sketch
(ii) f'(x)=4x—2x° dM1
Lx—2x =0 dM1
Mode =2 Al




October 2021

Qu'n

Number Scheme Marks
O(a)
3-'14/
/ \ BI
114 Bl
25 1 3 5
(2)
(b) E(Y)=2 Bl
S Var(2Y =3 =4Var(Y) MI
. . [ 131 5
Var(Y)=| —-2° | Ml
w21
; 8
Var(2} -3)_% awrt 8.95 | Al
(4)
ju 1—(1+ 2)dy = L—L+2r—'r or J-—(\+")d\ -1 L+2_1' +C or
114 14 2 7| 14! 2
(c) | | . Ml
—(v+2)dy=—(y+2) +C
[ 2= ()
Ve =y L 3 | :
—|| =+21 7\172\ ur—‘{-—)fz,u_:(}& C= (-1+2) +C=0 &
1412 ) 2 /| 14 2 | 28 28 Al*cso
(':—L lcading to l l Y +21v+ 2 |*
2 141 2 T2
‘ (2)
3 | 3
J—dx +Hl)—{ﬁn} +F(l) { \ +F(1)
(d) . M1
3 3
m'j o dv = v |+ C and usc of F(1)="their F(1)" or F(3) =" their F(3)"
14 114
ol o | 1]
[—(6-y)dv+F3)=— m-—-— +m)_ (n——]—\ lx——| + F(3)
lgt 14 2 14!
. ) o M1
1 | L] B CEY) -
or J-—(()—_\‘)d\'—— 6yv——|+C or C—-——"" anduscF(5)=I
14 14} 2 28
0 v, —1
[ 1 3)
—| —+2v+—= —l<y, |
14 2 2 )
| ,
F = . v+ : l<y, 3
L1414 e Al
I 1\*l\‘fl J<y, 5E Al
7 28" 4
| 1 V=5 Bl

—_
N



January 2022

e
BN Y
2(a) f(x)=1 4k M1 AL
] 0 otherwise
(2)
(b) [ECX)] =k Bl
()
2 3k
(3]" ——k )_ 164° R N
( ) V X = = . R "«I- Y " o "k" 2 Ml
c [Var(X)] 12 2 o1 3 (x) A ( )
B & ’ Al* cso
3
(2)
2 ) 4/{2 ' 2
(d) E(X_):Var(X}-}-E(X)-:T+(rkl|) M
- Al
3
) ) Tk’ )
E(3X‘):3E(X‘):3><T:7A-- Al
(3)




January 2022

Question

Number Scheme Marks
U‘mJI
k Bl
4 (a) ‘ Bl
‘ [ 3 6 10 [x]
(2)
1 1 R 1
;(3+9)><]\'=1 or ;(371)/\’+(673)k+:(1076)/\'=l
(b) B | 5 3 - | Bl - M1
or —k {\——\} - A[\]( +—k [10\‘ —‘—} =1
2 2 ] 4 2,
1
k=—* Al* ¢cso
6
(2)
| | -
(c) jl E(\ ~1)dx o J.E(\ —1) dx and using F(1) = 0 MI
'\ ] " " 1 : l >
J. —dv +"F(3) or J.—d.\‘ and using “F(3) = —~ M1
) 6 6
AT o s 1 . 2
j — ——x |dx+"F(6)" or J — ——x |dy and using cither “F(6) = — " or F(10) = 1 M
L1224 12 24 3
0 x<lI
L(')."‘—2_\‘-%1) | <x<3 Aloe
24
1 Aloe
F(x)={—(x-2) 3<xy <6
6 . Al oe
I ofan o _) . (10—x)"
—_(20.\—.\ ~5_) or |l-—— 6<x <10 BI
48 48
1 x>10
(7)
61 /
() | P(X>LE(X)=1- r{;—q) ~1-0.51388... = 0.4861 .. awrt 0486 | Ml ‘“m
Since (d) < 0.5 [the mean 1s greater than the median] theretore positive (skew) M1 Alft

(¢)

or tollow through their sketch in part (a)

(2)



June 2022

Question Scheme Marks
2. (a) " C _
E(T) = [0t — 481 +128)dr NT
0
1| ' A '
=——|——16t+64t" | or | ———1'+=1t* | oc dM1
192] 5 : 960 12 3,
| [ 4 , 16 .
=——| ——16(4")+64(4)—0 |=—min —> | minute 4 seconds Al
1921 5 ) 15
(3)
(b) , :
P(call takes between 1 and 3 minutes) = J-l,'—,:(l — 487 +128)dr
1
dor. 2|
mor ———1"+—1 ] oe Ml
768 8 3
(3 : ] ok . ] 7 dM1
==l —=24(3 28(3) || —=24(1" 2 =— ¥
J,,_u4 (312500 L4 (#1280 = T
(3)
(¢) | C~B(256.;) = N(112,63) M1 Al
P(C > 195 I’[Z 125.5112] MIMI
(C>125) =~ >—_
J63
P(Z >1.70)=1-0.9554 = 0.0446 Al




June 2022

Question Scheme Marks
6. (a
(a) J(} lydy +JA\(B xX)dy = 3 Ml
] 15
0.1 [ 31
o5 { -5 &
45
31 1
0.24k(64-5—(16-3))="—F—>k=— dM1 Al
45 60
(4)
(b)(i) ﬂ 3y L] 7 Bl
a=||1-—|+2=| —
L 45) | 45
ii 3 33
(1i) PO, Y. 55)- 'l+a”xl€_b M1 Al
45 90
(3)
(¢) - 0.1x° Bl
[0.10dt = !
2
1 - 3 MI1, M1
fo.traes Lo onar 3 by,
: ! 60 45 4 45
0 v<0
0.05x" 0, v<2 Bl
L Al
[F(x)=]q&(4x -5 -3) 2, v<4 Al
=X+ 4. v<6
1 Y6 (6)




October 2022

Question Scheme el
Number Marks
2 (a) 2k 0.75
MI
0.25 Al
0.5 0.5 k
(2)
(b) 1 1/1 AT I 1/ 1 ] ]
Area= —+—| —+2k—= ” f\———) =1 or —[A’+—)+—(2k—l)[i\'——] =1l or
4 214 40\ 2, 4 2) 2 2
- ;g . M
'+'{/\-13/\-] o3
4 4 ) 12 8
, o .3 5
Bk~ —6k—5=0 Oor f-—=fk—-—"=0 0¢ Al
4 R
3 3y (5
£ - )*4*[ } Ml
‘ 4 4 8
(4/(—5)(2A+1):() or k= . oe
k=1.25% Al *
(4)
(c) ) R - . 1.2
i 1.25 N X J o,
j —\d\'?+J‘ 2.\"——’.\'d\': [0]+ ——=x" MIAI
0 4 J 0.5 £ ; 8 o
(2x1.25° 3 ) 2x050 3 .
- —=—x1.25 |- ——x0.5" /
[ 3 8>< ] L 3 SX } dM1
93
= awrt 0.727 Al
128
, (4)
(d) [01=]0.5 Bl
.3 .3
07 =7 0.+0.125=05 or (_)_;—igi—n.svs:u oe M1
3 3Y !
Ei\f[—ﬂ +4xt%) -
Q‘: i 4 X /
) 2
IQR ="1.093..." - 0.5 M
=0.593... awrt 0.59 | Al
. (5)




October 2022

Number. Scheme Marks
5(a) d=17 Bl
£7z:171(u7||7(,)2 Ml
3 6 6
Efz:171("49”72x”7"c'+c:)Oe or ¢ —12¢+36=0 o¢ dM1
3 6 6
(c=6) =0 c=6% Al*
4)
() P(X>3.5)=l—%(35—3)' M
D
23
=" ge awrt 0.958 | Al
24
(2)
(c) . 1 2
P(3.5<X<5.5):{E—ZJ—{—(3.5—3) J =2 oe MI
36 6 8
[5.5_7}_[4.5_7]
P(X>45]35<X<55)= & 654__ S M
/8
8
- o awrt 0.533 | Al

(3)




January 2023

Number
6(a) | [F(ky=1=]ak +bk’ =1=>ak =1-bk™* B1*
(1)
(b) f(x)=a+2bx Bl
N . K
E(k')=r(cr,\'+2]),\'“) d\'[z 9}${£+ by MI
0 5 2 3
_\,1 2 \.3
ak” 26k _6 M1, Al
2 35
ISak™ +20bhk™ =36
1Sk(1-bk>)+20bk* =36 Ml
Shk* =36 —15k * Al*
(6)
& ax’ by’ '
E(X7)= ot +2bhy ) dy = | — + — MI
(C) ( ) J‘“ ({ ) |: 3 2 :|(l
- - 22
Var{X):£+£_E:'_ dM1 Al
32 25 75
10ak® +15hk" = 52 |
10K™ (1=bk™ )+ 15bk " =52 Ml
Shk' =52 10k * AL
(3)
I 36-15k
@ = MI
ko 52-10k°
Sk =36k+52=0 Al
(k—=2)(5k-26)=0 MI
k=2 Al
(4)
' ' 1 ' 3 ' ' ' ' 3 »
(¢) 40'h=36-"30"=>h=— or 80'h=52-140" > h=— Blft
20 20
3 I
2au+==1=ua=-— Blft
5 5
(2)




June 2023

Question

Number Scheme Marks
3. (a) | ; ,
J.ﬁ(,r‘—x.w-c)d\‘zl MI
1:i L—4.\‘3 +cx M
48] 3 .
(5 : ) (2 ,
l=—|| —=45)+5¢ |—| ——42)+2c || or 48=39-84+3c¢
481 3 3
(= 3¢=93=)c=31* Alcso*
(3)
(b) M. : M1
P2< X <3)=—| ——4x +3lx
48| 3 .
(3 4(3%)+31(3) 2z 4(’)3)”1(7)“ 3 (=awrt 0.361) A
2 43 31(3) |- —4(2 31(2) | |=— (=awrt 0.36
4811 3 3 _ 36
(2)
. 13 i Bl
¢) | Less than 3 since "—" > 0.25
(€ 3% (1)
(d) | x = 4 leads to the minimum/lowest value of f(x) / f(x) 1s a positive Bl
quadratic (1)
(e) | Considers x =2 and x =3S5bye.g. MI
e 1(2)=039(583)[=3] and f(5)=03[=2] (sof(2) > f(5))
e Sketchoff(x) fromx=2tox =15
e =2 s further than x = 4 (then x = 5)
Mode is x = 2 Al
(2)

[9 marks]




June 2023

Question e —
Number Scheme Marks
5. (: Ml
(@) F(3)=0 —>]l(("% ~6(?)+a):
a=9 Al
I .
F(10) =1 —>E(100(10)—(:)10 +c)=1 M1
¢ =488 Al @
(b) | I - 2702) " AR
%(5‘—6(5)#'9") —7(5+b) 5 (9+8) = 5 (10009)-5(9%) +"-488") |\
)] Vs
h=-2 Al
(2)
(¢) | P(6=Y < 9)=F(9) - F(6) MI
C n_on 1 n_on Ml
E()+ -2 )—E((Hr —-2")
Al
1 (3)
(d) | f(y) = Bl
(1)
(¢)
E(6Y —5)= ]j (61y—35)"L"dy M1
:[ 6.5+] 530" =51 dM1
=26.5+L[(3(9°)=5(9) — (3(5%) - 5(5 dMl
=26.5+5[(3(9°)-5(9) - (3(57)—5(5))]
233 | A}
0 (4)

[Total 14]




October 2023

Question

Number Scheme Marks
2 (a) [Mode =] 4 Bl
(1)
G R
(b) aj ydv=—=l|a| —| =— M1
0 2 4] 2
] |
6dt=— = aq=—% Al*
2 128
(2)
0.5
: —x—=x(d -4 ! : lxlx {1 -4 +J-4 Cde =1 M1
(¢) 55 ( )—2 o1 555 (¢ ) L axdy =
4 d
d=06 Al
(2)
!
(d) po 2 _ 1 4bh+c¢=050e¢ M1
"6'-4 4
== X 0ke or ;:'__|X4+‘ 10h+2¢=050eo0r'6'b+c=00e M
'x
h:—l and ¢ = — Al
4 2




October 2023

Question i o
Number Scheme Marks
[ ¢ ] \‘ bl 1
I e T MI Al
L\ ) ] F(k) L". 16
o1
(2
1 1. 4, 7 d{1 ) 2 (2] ‘17 2
—k ==k —k-— — == por —| 2 6y——|—= |==(6-
)13 s¢sh s T ETRRETE chLl5\1 2 w] i5(677) M
. ( df"l_172_ df2f, v} 7|_2,
= 4k” — 28k +49 =0 oe d_rLE“ RETEARm bri R =56-y) Al
\ il . .
= (2k-7) =0 qlkfl.;(‘(:—k] M1
k=—o¢ Al
(4)
j
—y 0<p=135
21 :
_ 2
(¢) 1()'):a-l—<-(6—_1'} 35 <y <6 M1 Ml
[0] [otherwise]
AN R 2 o ) 2 N 2 . A7
E(}’):fl J"d_wl—‘_’j.w((&_v vy = ?—l(ﬂ +1—J3y-' '}1 M1 Ml
2(343) 2(325) 19 | dM1
= = =3.166... -
TSI awrt 3171 A1
(6)




January 2024

Number
4 (a)
1/3
MI
/ﬂﬁ Al
2/15
1 2 4
(2)
(b) 3 1 2 | g2
[P(G,, 2):]1—2XE[:0.7]01' EX3><(E+?J or EI I(f_~;'+3) deg[=0.7] or
L><2:+—><2+l[:0.7]
30 6
or
[P(G,, ‘H:‘xl_SX(j+‘f)[=ov7s] o-liQ "I (¢+3) dg[=0.275] or
1 _l 2 1 15 15 h M
—x0.5" +=x0.5+~[=0.275]
30 5 6
or
P(I G 2] lxl%x[?JrlJ[ 0.425) o [ (¢ +3) def=0.425]
— . . =| —xl5x| —+—-|[=0425 or — g +3)dg[=0.425] or
2 2 30003 [5702
;Ox(z‘—0.5‘)+;x(z—o.s)[_o.clzs]
P{L"G j) 0.425 0.275
[P(l,. 2G,, 6]G., 2}2] = = " orl-—" oc MIMI
P(G..2) 0.7 0.7
17
S or 0.607... awrt 0.607 | Al
(4)
(©  |E(H)=[24+12°[=146.4] MI
2 44
[E( ):J [L(g +3g)do+Jig dg MI
Js' 20°
| 2
I, 3,)) (3 .Y
[E(G)](—(—g’+—g N +(—g“] Ml
15037 27 )) Lao” ),
L8 12 1 3) (48 12
— | —4+—+——= |+ ———|[=14
15(3 23 2} (40 40,}[ ] dMI
[E(2H7 +3G+3) = |2x"146.4"+ 3x"1.4"+3 M1
- 300 Al (6)
Total 12




January 2024

SE;:][;:T Scheme Marks
7(a) F(x) = [k](a+3bx" —4x7) MI
[k](6bx~12x7)=0 Ml
0h-27=0=hb=3 or 6x3x1.5-12x1.5=0=.h=3% Al*
_ (3)
(by | a+3-1-4=0 oe [=a=2] B1*
(1)
(c) k(2x243x2° -2 ~4)=1 {:kﬂ Ml
F(x)=10.5 F(x)y=4 F(x)=0
F(l.4)=0.3988... F(l.4)=3.1904... F(1.4)=-0.8(096...) MIAL
F(1.5)=0.5078... F(1.5)=4.0625... F(1.5)=0.06(25...) |
0.399 < 0.5<0.508 3.1904 <4< 4.0625 —0.8(096) < 0 < 0.06(25)
therefore. the median lies therefore, the median lies therefore. the median lies Al
between 1.4 and 1.5 between 1.4 and 1.5 between 1.4 and 1.5
ALTERNATIVE MTATAL for F(x) =0
=291, x,=149.. x,=-070.. Sox=149.  asl <x<g?2 M1 AL
1.4 <1.49...<1.5 [therefore. the median lies between 1.4 and 1.5] dAl

4) |




