Level 1

(a)

(b

(@

08=05+06—P({ ~ B) M1)
P(4 ~ B)=03 (A1) (C2)
Nate: Award (M) for correct substitution, (41) for comrect
answer.
03
P [B)= = (M1)
=05 (A1) (C2)

Note: Award (MI) for correct substitution in conditional
probability formula Follow tlrough from their answer to part
fa), provided probability is not greater than one.

P(4 ~ B) =P(4) % P(B) or 0.3 =0.5 % 0.6 (R1)

OR

P(4|B)=PW) (R1)

they are independent. (Yes) (AL (C2)
Note: Follow through from their cniswers to parts {a or (B). Do
not award (RONAT).
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20 o
(2) = (0.45, 45 %) (A1XAL) (C2)

Note: Award (A1) for manerator, (41) for denominator.

(b) % (0.6, 0.667. 66.6% . 66.6..% 66.7 %) (ALNALXE) (C2)
Notes: Award (41) for manerator, (41){ft) for denominator,
follow through from their mmerator in part (a). Last markis
lost if answer is not a probability.

90 100 60
C - 1

© 200 200 200 (D)
Note: Award (MI) for carvect substitution in the combinad
evers formula Follow through from their answer to part (a).

130
= Y (0.65. 65 %) (ALNF)
200
OR
60 40 30
— (M1)
200 200 200
Note: Award (MI) for adding the correct fractions.
130
= (0.65, 65 % Al
300 ( ) (A1)
OR
70
=1-__— (M1)
200
Note: Award (MI) for subtraction of carrect fraction from 1.
_ 130

= (0.65, 65%) (A1) (C2)

[6]



(a)

(b)

(c)

(d)

(A1) for rectangle and three intersecting circles

(A1) for 10, (A1) for 8. 13 and 9, (A1) for 12, 15 and 17 (A4)

100 —(9+12+13+15+10+ 17 +8) =16 (M1YA(ENG2)
Note: Follow through from their diagram.

21 sy (A1)(E)

100

=51% (A1)FNG2)

Note: Follow through ffom their diagram.

Note: The following statements are correct. Please note that the
connectives are important. It is not the same (had cereal) and
(not bread) and (had cereal) or (not bread). The parentheses

are not needed but are there to facilitate the understanding

of the propositi ons.

(had cereal) and (did not have bread)
(had cereal only) or (had cereal and fruit only)
(had either cereal or (fruit and cereal)) and (did not have bread) (A1} A1)

Noftes: If the statements are correct but the coymectives are
wrong then award at most (A1)(40).

For the statement (had only cereal) emd (cereal and fridt) award
(41)(40).

For the statement had cereal and fruit award (A0)(40).



© % (0.54, 54 %) (ATYRNADRNG2)

Note: Award (A1)(f) for mmerator, follow through from their

diagram, (41)(f}) for denominator. Follow through from total or
denominator used in pait (c).

(- 1
— x_=___ (000909, 0.909% Al INADNRNG2
® L{}D*}Qll{}( ) (ADENMINALNENG2)
Noftes: Award (A 1){f) for their correct fractions, (M) for
mudtiplying two_fractions, (41){fi) for their correct answer.
Answer 0.009 with no woriing receives no marks.
Follow through from denominator in parts (c) and (e) and from

their diagram.
[13]
(a) P4 ~B)y=0 (A1) (C1)
(k) P(4 ~ B)=P(4) = P(B)
4 3
= _w_ 1
13 - 13 D)
Nate: Award (M) for product of two fractions, decimals or
Ppercerfages.
20
P(4 ~ B)= —— (=0.118) (A1) (C2)
169
© L=2.3 _pun~ B (MD)(MI)
13 13 13 7

Notes: Award (MI) for }ii +I_Z seen, (MI) for subtraction af

i shown,
i3

OR

Award (MI) for Venn diagram with 2 intersecting circles, {41)
for correct probabilities in diqgream.

B(4 ~B)= % (= 0.154) (A1) (C3)

[6]



(a)

(®

(c)

(d)

U(100)

(AD(ADAINALNAL)

Note: Award (41) for rectangle (U not required), (41) for 3
intersecting circles, (41) for 4 in certral intersection, (41) for

16 3, 8emd (A1) for 33, 10, 7 (/) if subtraction is carried out, ar

for 85(56), Q(38) and R(22) seen by the circles.

100 — 81 (M1)
19 (ALNENG2)
Note: Award (MI) for subtracting their total from 100.
33+10+7 (M1)
Note: Award (M) for adding their values from (a).
{50
L — = 100% Al)f
100 o (AL)H)
50% (50) (ALXENG3)
. _ 12 6
P (own a cat given thev own a bird) = 51 {}_343,ﬁ | (ADENALN)
L A

Note: Award (4 1)) for the mmerator, (41)(f) for the
denaminator.
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LEVEL 2

1.

(a)

(b)

) s=1
(ii) evidence of appropriate approach
e.g 21-16. 12+ 8 — g =15

g=>5
(iii) p=7.r=3
i) P(aﬂ|music}=%
(i) METHOD 1
12 3)
art)=—|=—|
H 161 4

evidence of correct reasoning

eg =

B
oo | LA

the events are not independent

METHOD 2

P(art) = Plmusic) = ——

evidence of correct reasoning

E?g1_xs?&5
=16 16 16

the events are not independent
P(first takes only music) =% = (seen anywhere)
P(second takes only aﬂ):ll’ (seen anywhere)
5

evidence of valid approach

eg Sx?
=16 15
21 !
P{music and art)}= il =l '
2401 80)

Al
(M1)

Al
AlAl

A7

Rl

AG

Al

Rl

AG

Al

Al

(M1)

Al

NO
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(a)

(b)

(a)

(b}

(c)

evidence of valid approach involving 4 and B

e.g P(4 M pass)+ P(B " pass), tree diagram

correct expression

e.g Plpass)=06=08+04=09

Plpass)=0.84

evidence of recognizing complement (seen anywhere)
eg P(BY=xPld)=1-x1-P(F), 100 —x, x+ y=1
evidence of valid approach

e.g 0.8(1 —x)+ 09 0.8x+ 0.9y

correct expression

e.g 0.87=08(1—-x)+09x.0.8%03+0.9x%07=0.87, 0.8c+0.9y=

70 % from B

1 p=02
(i) g=04
(iii) =01

P(4|B)=

tad | 2

. . 7
Note: Award A1 for an unfinished answer such as 0z .
03

valid reason
7
eg % =05 03503

thus, 4 and B are not independent

(M1)

(A1)

Al
(M1)

(M1)
Al

0.87
Al

Al
Al
Al

Rl

AG

N1
N1
N1
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(a)

(b)

appropriate approach
e.g tree diagram or atable

Piwin) =P(HM W)+ P4 M W)
= (0.65)(0.83) + (0.35)(0.26)
=0.6305 (or 0.631)

evidence of using complement
eg 1l —p 03693

choosing a formula for conditional probability

eg P(H|W) = %

correct substitution

e (0.65)(0.17) |-'= 0.1105 )
03695 | 03695 )

P(home) = 0.299

(M1)
(M1)
Al
Al
(M1)

(M1)

Al

Al

(8]



(b)

(c)

(d)

i) evidence of substituting into (4  B)=md)+n(B)—nld " B)
g.g 75+ 35 — 100, Venn diagram
30

(i) 45

(i) METHOD 1

evidence of using complement, Venn diagram
eg l—p 100-30

0 77
100l 10)
METHOD 2
attempt to find P(only one sport). Venn diagram
eg BB
100 100
0 77
100l 10)
@ 2(-2)
700”14

valid reason in words or symbaols
e. g. P(4 ™ B)= 0 if mutually exclusive, P(4 M B) if not mutually exclusive

correct statement in words or symbols
eg P4 M B)=03P4d o B)ZP(4)+ P(B), P(4)+ P(5) > |, some
students play both sports, sets intersect
valid reason for independence
e.g P(4 " B)=P(4) x P(B). P(B | 4)=P(B)
cotrect substitution
30 75535 30 73
# *®

£f —F— s —— —F—
100 100 100 55 100

(M1)

Al
Al

(M1)

Al

(M1)

Al

(R1)

Al

(R1)

AlAl

N2
N1
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METHOD 1

for independence P(4 M B)=P{4) = B(B)

expression for P(4 M B), indicating P(B) = 2P(4)

e.g P(4) = 2P(4), x x 2x

substituting into P(4 v B)=P4)+P(B)-P(4 " B)
correct substitution

e.g 0.52 =x+ 2x—2x*, 0.52 = P(4) + 2P(4) — 2P(4)P(4)
correct solutions to the equation

e.g 0.2, 1.3 (accept the single answer 0.2)

P(B)=04
METHOD 2
for independence P(4 M B)=P{4) = P(B)

expression for P(4 N B). indicating P(4) = éP(B)
1 1
e.g P(B) = ?P(B)., X Sx

substituting into P4 v B}=P(4) + P(B}-P(4 M B)
correct substifution
e.g 0.52=0.5x + x—0.5x% 0.52 = 0.5P(B) + P(B) — 0.5P(B)P(B)

correct solutions to the equation
e.g 0.4 2.6 (accept the single answer 0.4)
P(B)=0.4 (accept x= 0.4 if x setup as P(B))

(a) (1) correctcalculation

(i) correct calculation

6 11 3+3

g —=+—, ——
EED 200 11

4]

P(not foothall | female) = T

(b)  P(first not football) = i_é P(second not foothall) = 10

19

P(neither football) = 11 x 10
20 19
110 [ 11)

P(nsither football)= — | = — |
380 | 38

(R1)
(A1)

(M1)
Al

(A2)

Al

(R1)
(AD)

(M1)
Al

(A2)

Al

(A1)

Al N2

(A1)

Al N2

Al

Al

Al NI

N6



(a)
(b)

(c)

(a)
(b)

(c)

10.

(a)

(b)

(c)

P(4 N B)=P(4) x P(B) (= 0.6x) Al NI
(i}  evidence of using P(4  B)=P(4)+ P(5) —-P(4)P(B) (M1)
correct substitution Al
eg 080=06+x—006x, 02=04x
x=035 Al N2
(i) PANB)=03 Al NI
valid reason, with referenceto P4 M B) Rl NI
eg P4 N BYZ0
3 Al NI
4
P(4wB)=P4)+P(B)-P(4 ~ B) (M1)
P4~ B)=P4)+P(B)-P(4 B)
2
=237 Al
5 4 8
=1 0215 Al N2
40
| £\'|
P(4| BI= M | _40 | Al
PBY | 3|
L3
=11 0367) Al NI
30
E (=0474) AlAl N2
o7
B (Co2ss) AIAl N2
51
39 \ -
— (=0.608) A2 N2
97

[6]

[6]

[6]



LEVEL 3

1.
(a) (1) PAUB)=P)+PBE)=07 Al
(i) P(4B)=Pd)+P(B)-P(d~E) (ML)
=P(4}+ P(B)—P(4)P(B) (ML)
=03+04-0.12=0.38 Al
(b} P4~ EF)=P(4)+P(B)-P(4{._B)
=03+04-06=01 Al
P(4n B)
P4|B)= —— - M1
(4]B) @) (M1)
=0 g5 Al
04
2.
R is ‘rabbit with the disease’
P is ‘rabbit testing positive for the disease’
0.99
P
0.01
K P 0.01
0.001
i
P f
0.99
F
0.999
(a) P(P}=P(R~P)+PR ~PF)
=0.01 = 0.99 +0.99 = 0.001 M1
=0.01089 (= 0.010%) Al
Note: Award M1 for a correct tree diagram with correct probability values shown.
0.001=059 " 0.00099 )
(b) PRIP)= - = ! MI1A1
0.001x099+001=092 1 001089
0.00092 < 0.001_ 10 % (or other valid argument) Ri

0.0108% 00

[3]



P (six in first throw) =

6
C e 25 1
P (six in third throw) = 22« Z
36 6
r ,_\I:
P (six in fifth throw) = | 2 | »1
136) 6

1 25 1 (257 1
__x .

P(A obtains first six) = — —
6 36 6 |

1

P(A obtains first six) = % (by summing the infinite GP)
25
1 —_
36

6
11

(AD)

(MI)(AL)

(M1)

(A1)

M1

Al



10
]
" 15—
AD ﬂ‘
ki '
20 L
Lo 113
P(RﬂL}-ExE
9 7 11 3
P(L}—EKE—EKE
P(R'~L)
R'L)=
P(R'\L) 0
_3( 1)
C96 | 32)

(A1)
Al

Al

(M1)

Al

[3]



(a)

Note: Award Al for a diagram with two intersecting regions and at

(b)

2

least the value of the intersection.

9
20
9( 3)
121 4)
=g

vV

/

'al?

using the law of total probabilities:
0.1p +0.3(1 —p) =022
0.1p+03—03p=022

0.2p = 0.08
0.08
=2 -4
Sy

p=40% (accept 0.4)

required probability =

[t

[y
—

(0.182)

0.4=0.1

022

o
\

AlAl

Al

Al

(M1}

Al

M1

Al

[4]
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EITHER

Using P(4 | B) =

Pl4

0.6P(B)=P(4 ~ B)

Using P(4  B) = P(4) + P(B) - P(4 ~ B) to obtain

~B|
P(B)

0.8=0.6 +P(B) - P(4 ~ B)

Substituting 0.6P(B)= P[4 ~ B)into above equation

OR

AsP(4 | B)=P(4) then 4 and B are independent events
Using P(4 ' B)=P(4) + P(B)— P(4) = P(B)
to obtain 0.8 = 0.6 + P(B) — 0.6 = P(B)

THEN

0.8=06+
P(B)=0.5

P(4 ~ B)=P(4) + P(B)—P(4 U B)

0.4P(B)

_2 4 5 1
12 12 12 12
A B
;
12
,
pa/gy= B4 0B _12 7
PB) 8
12

(M1)
Al

Al
M1

MIR1
Al

Al

Al
Al

M1

Al

MI1AL

MIAL

N1

[6]

[6]



@ prr)=|2fL]
Va gl
1
0
_ 4 32
R P

Forming equation 12 < 15 =2(4+n) (3 +n)
12+ Tn+n*=90

=17 +Tn-78=0

n==6

() EITHER
PW=1 PG
P(RR)=P(4 ~ RR)+P(B ~ RR)
VI AL0) W3 015 )

_ 11
20
OR
1
— RR
10
= 4
3 y
2
E RR
2 B
3
P(RR) = lxi—éxf—F

(M1)

Al

Al
(M1)
Al
Al
AG
Al

(M1)

Al

Al
M1

Al

N2

N2

N2



(d  P(lor 6) = P(4) M1

P(4~RR

P(4|RRy= 22 Mi

(4| RR) PR (M1)
|:Ifl\'|IfL\|:|

_[\3l0) M
T »

90

=3 Al N2
11

[13]



