Extended Mathematics
Topic :Probability
Year :May 2013 -May 2024

Paper 4
Answers
Question 1
() 3
10 correctly placed 1 Accept 0.3
6 3
Y and 9 correctly placed 1 Accept 0.667 or better and 0.333 or better
7 2
— and — correctly placed
9 9 1 Accept 0.778 or better and 0.222 or better
(b) £ 2 E i/ 3 M2 fi l><i+i><z i by 0.467
9 a5 * 30 7 15 10 "9 Tqg gUtYEIRIO
better
M1 f lxé ixi iby 0.233
or or10 9or10 9scny. or
better
Question 2
(a) hat 5 3 1 1 mark per pair in correct place
a —, =
8 8
scarf 21 1
3 3
15 1
6 6
15 ) 3 5
b) (i) — oe = 2FT | FT their —x— correctly evaluated
O g [16} 8 6 Y
3 5 .
M1 —x— FT from their tree
8 6
.. 5 .51
(ii) — 2FT | FT their —x —correctly evaluated
24 8 3
51 .
M1 gx 3 FT from their tree




(iii) — cao

© 170 85 . 34

Question 3

17

or — cao

— or — or —
240 120 48 24

(@)

White = 8.5,

red =11

(ii)
()

(ii)
(b)

42

— or
132

21
66

14
44

7

or — or —

22

(0.318 or 0.3181 to 0.3182)

70

or
132

35
66

(0.53[0] or 0.5303...)

M1 for their %x% + their (b)(ii) soi

M2 for l—éx Ex l FT their tree or
g8 3 10

3

3 5 5 2
—+ —X—+ X=X oc
8 8 8 3 10

1
3

B3 for 7w + 5(w + 2.5) = 114.5
orfor 7(r—2.5)+5r=114.5 oe

B1 for 8.5 or 11

or
SC2for7Tw+5xw+25=114.5
leading to 9.33(3...]

or
SClfor7Tw+5xw+25=114.5

OR

Bl forr=w+2.5 oe

B1 for 7w + 5r=114.5 oe

M1 for elimination of a variable

' 0 o~ 11

M1 for i X E
12 11

7 5
M2for—><—+i><10r1—
12 11 12 11

their (a) — 3 x4
12 11
or
M1 for 7 X S or 3
12 11 132
or

SC1 for % oe from replacement



Question 4

(i) -

27
= 10216
i) 15 [ ]

Question 5

(@ (@) —— oc

(i) — oe

(iii) —— oe

18
(ii) — nfww [

2FT

B1 for % or both is in correct place

M2 FT for 1 — their % X their i

3 3 1 o2 3
or X — + = X their — + their — X = oe
4 5 4 5 4

W W

or
M1 FT for their 2 X their l
5 4

or i x their l + their 3 X E oe
5 5

~

M1 for i><L
11 10
M1 for ixi
11 10

FT their (a)(ii) + %x % correctly evaluated

2 1
or M1 their (a)(ii) + —x —
eir (a)(ii) 1110



) G) % oe
(i) % oe
(iii) % oe

Question 6

@ G |~

6
(i) %06
(ii) % oe
(b) % oe
© = e

M1 for i><£><1

11 10 9
M1 for g><l><E
11 10 9

M4 for 3 i><i><§ +3 i><i xg oe
11 10 9 11 10| 9

or M3 for 3 ixix§ or 3 ixL
11 10 9 11 10

oe
Or

M1 for i><£><g oe seen and M1 for
11 10 9

2 1] 9
—X—|x—| oe seen
11 10 9

1
1
1
3 M2 %X%‘F%X% only oe

3 M2forix§xzxzonlyoe
6 5 4 3

product of four fractions

L2
or M1 for one of‘gxi or i><gs0|by —
6 6 6 6 9

or M1 for denominators 6, 5, 4, 3 soi in



Question 7

(a) ]—,i,l,z 3 B1 for 1 B1 for 2 B1 for l:md 2
410 3 3 4 10 3 3
(b) 45 1
(c) 3 oe 2 M1 for 3><l—oe
40 4 10
(d) ﬂoe 3 M2 for E><i+l><E only
120 4 10 4 3
5
(e) 8L oe 2 M1 for 1—(3 oe
1024 4
Question 8
(a) (i) | 0.6 oc 2 Mi1 for 0.2 + 0.4
(i) | 1500 1
(iii) | 0.03 oc 2 M1 for 0.1 x 0.3
(b) 112 28 3 5 4
—— oe — =0.848[4... - x—
132 3 [4...] M2 for 1 12Xll
WL I A . )
12 11 12 11 12 11
7 5 7
or — + —XxX—
12 12 11
Question 9
(a) (i) | Ariven with comparable form for 1 Accept probabilities changed to decimals or
both shown or difference between percentages (to 2sf or better)
the two fractions shown
(ii) 6 oe 2 M1 for Exg
15 53
7 31 2 2 . e 21
— 3 M2 for =x—+—=x— oe 1-th —Ex—
(iii) 5 o€ or 5 x 313 P 3 oe 1—their (a)(ii) %3
or
M1 for E><l or zxz seen
5 3 5 3
(b) (i) | Completes tree diagram correctly 3 B2 for 5 values correct
or
B1 for 1 value correct
(ii) ﬁoe 9 2 M1 for 3><E><l
350 25 5 7 10




(iii) 344 oe 3 M2 for l—fhefr%xtheir%xtheiri oc

350 10
26 2 1 7
of —+—X—-+—X—X—
5 7 5 7 10
M1 for their%xtheirl xtheir% oe
or identifies the 7 routes
or attempt to add 7 probabilities with at least 5 correct
9 27 3 9 6 18 1
— St —+——+—+——+— 0€
25 175 50 350 25 175 25

Question 10

o] 11
(a) () % final answer 2 M1 for E><E
| 11
(ii) | — final answer 3 M2 for 3| —x— |oe
12 6 6
or M1 for identifying 3 correct pairs (4, 6), (6,4)
and (5, 5)
(b) 7 1
Refers to most combinations oe 1 Dependent on previous mark
141 47
(c) — o€ |— 5 M4fori+ 1—i ><i - in oe
1296 432 36 36| 36 36 36

or M3 for 2 correct probabilities shown added
from those above

or M1 for [1—i xi_seen oe
- 36) 36

And M1 for L X i seen oe
36 36

1
or —x

1,1
6 6

X — X loe alone or added to a
6 6

probability not of the form %



Question 11

(@)
(b)

(©) @@

(i)

@ @)

(i)

Question

(@ (@

(ii)

(iii)

il
15

80

40
— o¢

225

121
225

108

oe
210

148

oe
210

oc

~ |

oc

|

— 0¢

i

74
105

J

1FT

FT 300 x their (a)
M2 for i><i><2 oe
15 15
or M1 for i><i
15 15

M2 for l><l oe
15 15

or M1 for l or 1—i seen
15 15

[
M2 for i><£+i><i oe

15 14 15 14
(8 C
or M1 for i><i oe or i><i oe
15 14 15 14
5 6
Of —X— 0€ O —X— o€
15 14 15 14

5 10 6 9 4 11
M3 for —x—+—x—+—x—
15 14 15 14 15 4

5 4 6 5 4 3
X X

or M2 for equivalent of 2 of above products

added together oe

or M1 for one correct relevant product oe

oc



(b) @

(i)

(©)

E oe nfww

E oe nfww

120

— oe nfww

210

Question 13

()

(b)

Question 14

(@ @

(ii)

(b)

0.0025 or L oe
400

0.9975 or ﬁ oe
400

0.171 0r 0.1714 t0 0.1715 or

6859
40 000

4 [0.679 or 0.6785 to 0.6786]

MSforiXi+EX§+l[X Z]Oe
8§ 7 8 7T 8 7
4 3
2 M1 for — x — x —
T 6
4 3 2 4 3
or | —x—x—| + 3 —x—x—| oe
[8 7 6} [8 6]
2 M1 for 0.05” oe
1IFT | FT for 1 —(their (a)i)) oe
3 M2 for 4(0.05 x 0.95%) oe
M1 for 0.05 x 0.95° oe seen
or for the 4 combinations correctly identified




Question 15

(@)

(b)
© O
(i)
(i)

(@)

0.05 oe

15

0.75 oe

0.135 oe

0.12 oe

0.243 oe

Question 16

()

(b)

(©)

(d)

(e)

63
64

30
64

64
24

64

o¢

oc

1FT

o€

or

M2forl><— +ix
8 8

M1 for 1 — (0.2 +0.3+0.45) oe

M1 for 0.45 + 0.3 oe
M1 for 0.45 x 0.3 oe

M2 for 2(0.3 x 0.2) oe
or M1 for 0.3 x 0.2 or 0.06 oe nfww

M4 for 3(0.45 x 0.45 x 0.2) +
3(0.3 x 0.3 x 0.45) oe

or M3 for 3(0.45 x 0.45 x 0.2) or
3(0.3 x 0.3 x 0.45) oe

or M2 for 0.45 x 0.45 x 0.2 and
03 x03x045

or M1 for 0.45 x 0.45 < 0.2 or
0.3 x0.3x045o0e

X

leorl l
8 8

FT 1 — their (a)

s
M1 for [2 x] E><'—0e
8 8

MZfOlel +
8 8

7

8

oo |t
_+_

7 1 6 1 4
— X =+ — X =+ — X
8 8 8 8 8

or for identifying the correct 6 outcomes e.g.
1000,0010,0100,550,505,055



Question 17

@ @®

(i)

(iii)

(b)

(©

=W
o | =

21
32

441
1024

175

2400

Question 18

()

(®) @

(i)
(©)

0.7, 0.1 oe correctly placed
0.2, 0.8 oe correctly placed

0.44 nfww oe

110

If late at first two stations then certain
to be late at station C oe

2FT

1FT

B1 for any 2 correct

M1 for Z>< Eoe
8 4
7 3Y
M1 for (8 ><4J or their ((a)(ii))’ oe

M1 for 200 x %

M1 for 1575 = their(a)(ii)

M2 for 1— their0.7 x their 0.8
or for 0.3 + their 0.7 x their 0.2 oe

or M1 for their 0.7 * their 0.8
or for

two 0f 0.3 x 0.9, 0.3 x their 0.1,
their 0.7 < their 0.2

FT 250 x their (b)(i)

Indication of certain event (allow 1 or 100%
probability or sure) at third station if late at first
two stations




Question 19

1 1 1 1
(a) %oe M2 for 2(1643] oe
1 1 1 )
or M1 for —+—+— seen oe or idea that
6 4 3
all sumto 1
®) Loe 2 Mifor Lo Loe
12 3 4
1 1 1
i —oe 2 M1 for —x—oe
© @ 16 473
(ii) 2 oe 3 M2 for 2x 1 P L oe
24 6 4
1 1
or M1 for —x— oe
6
(d) 12 1
Question 20
(a 1
@ l, ¢ correctly placed
377
4 3 1
—, — correctly placed
77 y P
2
() 3 oe M1 for E><l
21 3 7
(o) 3 3
©W E oe M2 for z X g + l X —o0e
21 3 7
or M1 for %xﬁ oe or 1>< i oe seen
2
(c)(i) | 50 2FT | FT (70 % their (c)(i)) rounded up or down to integer
M1 for 70 x their (c)(i)
(d
@ 10 oe M1 for lexlxlxl[xk] oe nfww
243 3 3 3 3 3

where £ is positive integer less than 5



Question 21

@ |s 1
®) :toe 2 lem‘gxz
36 6 6
() 20 1
(d)(1)) | Diagram completed correctly 2 | B1 for 3 correct columns or for 4 correct rows
XxXx3339
XxX2226
Xxx2226
XxX2226
xx1113
@@@ | 9 1FT | FT their (d)(i)
36
@) | 4 IFT | FT their (d)(i)
36
(e) 512 2 4 k 2
7776 M1 for (EJ ><g oe k=3,4o0r5only
Question 22
@0 |8 3 a2 for 2.1, 3,2
20 574 54

or M1 for one of these products

OR

M1 for probability tree identifying all 20 outcomes
with the correct 8 identified

OR

M1 for completed possibility space / 2-way table
identifying the 8 possible outcomes out of 20, oe

-

SC1 for ;—: with replacement




(a)(ii)

MZforgxénLéxl oe
55 55

or M1 for one of these products

OR

M1 for probability tree identifying all 25 outcomes
with the correct 9 identified

OR

M1 for completed possibility space / 2-way table
identifying the 9 possible outcomes out of 25, oe

Jojo and e.g. 40 >

(a)(111)

(®) 24 .
60

Question 23

\(a) 5 3
8 8
3
6 6
73
10 10

(b) 5
— 0e
48

© 304

oe

480

100

36
100

1FT their (i) and (ii) dep on being in range 0 to 1

M2 for Exélerix
5 43

E +3><ng
5 4

1
X —+ =
3 5

0e

or M1 for any one correct product
OR

Mi1for4,5.4 and 5,4.4 and 5, 5, 4 clearly
identified on a tree or in a list

3 | B1 for each pair

MI1FT for their gx rher'ré

3 | M2 for

- -

h 5 3 3
their = x their = + their — x tﬁ?er’rﬁ oe

or M1 for

2 b

5 5 3 3
their — x their — or their —x their —




Question 24

(@@ |10 9 M2 9
— x — oe B1 for — oe seen
20 19 19
a)(i1 4
(@) g(:»e I\f[.?:f\crr£><ﬁ+10 10+i><E
95 20 19 20 19 20 19
oe
6 5 10 9 4 3
orl—-—x——-—x——— x— oe
20 19 20 19 20 19
or M2 for the sum of two products of
different flavours isw
or M1 for one correct product of different
flavours isw
'(b) 5 3 | M2 for
57 %€ ( 4 3 16) 4 3 2
— X—x— |+ — x — x — oe
20 19 18 20 19 1R
or for 3 i ixE oe
20 19 18
or
1-{Nx i E 2 +E><E><E}
20 19 18 20 19 18
oe
or M1 for i P i X k oe seen
20 19 18
Question 25
. 1
(a) 5 e
(©) & e 3 M2 for QxExEc}e
153 18 17
or M1 for E><E oe
18 17
If 0 scored, SC1 for 160 oe
324
© E(:ne 4 M3 forgx2 EJrixix—ﬂe
51 18 17 16 18 17 16
or M2 for E><2><ﬁ oe or ﬁ><l><E
18 17 16 18 17 16




Question 26

@ |1-r 1|
®)(®) 1-rn(13-r[=04] 1 | FT their(a) dep on (a) being an expression in r
(b)(i1) 1.3 - 1.3r—r+ r?or better nfww M1 | FT their (b)(i)
0.9-2.3r+°[=0] M1 | Strict FT their expansion fo a quadratic then
equating to 0.4 and then collecting to 3 terms on
‘one side’
OR OR
13 — 137 — 107 = 102 = 4 oe Strict FT their expansion to a quadratic = 0.4 all
multiplied by 10
1072 —237+9=0 A1l | no errors or omissions seen
(b)) | (5-9)2r-1) [=0] B2 | orB2 fore.g. 5r(2r— 1)—9(2r — 1) and then
S5r—=9=0and2r—1=0
or B1 for 5+2r—1)-92r—1) [ =0]
or 2r(5r—9)— 1(5r—9) [ = 0]
or (5r+a)(2r + b) [ = 0] where a, b are integers
andab=+9 or 2a +5h=-23
If 0 scored, SC1 for 5#— 9 and 2r — 1 seen but
not in factorised form
9 1 B1
=] = oe[r=] —oe
[r=] 5 [r=] 3
W(b)(v 1
()av) 0.8 or 4 oe
5
Question 27
. 5 R
@0 2 oe M1 for i>< 2
6 5
i1 3 1 12
@ 2 oe FT 1 - their — oe
5 30
| 5 4 2 52 5 4 2
®) — oe nfww M3for —+=x=+=x—x= 0e
7 7 7 6 7 6 5

-

or for l—gxix3 oe
7 6 5

or M1 foreachof§><2 and zxixg oe
7 6 7 6 5




Question 28

(@)(1) 1 1
— oe
5
(a)(i1) 4 1
— oe
5
| 1 6 3 1 3 3 1 3
)W — oe nfww M2 for —x—+—x— oe(:r1‘2><l><i oe
20 4 5 4 5 4
1 3 31
or M1 for —x—alone or—x —alone or for
5 4 5 4
3
answer — nfww
20
After 0 scored, SC1 for answer %
11 3
(b)) i oe nfww Mme‘l—ixi 01‘i><1+i><l oe or
5 4 5 5 4
2xlxl
5
or 2><1><§+2><l><101'
5 4 5 4
their (b)(i) + 2x~x L
' 5 4
or M1 for answer 201"401‘25001‘601‘7 oe nfww
After 0 scored, SC1 for answer 28;_




Question 29

7 7 6
—— oe M1 for —x— oe
260 40 39
14 FT their Venn diagram
— o€
8 17
95 M1 for —x—
20 19
Question 30
@O |1
3
(a)(11) 100 FT their (a)(i) x 300 to at least 3 sfor
rounded to the nearest integer
b
©)) 2 oe M2 for 4><l><l oe
15 6 5
1 1
or M1 for k| —x— | oe
6 5
or list or indication of 4 correct pairs
(i R
by 2 oe M2 for | — i><i
5 6 5
(2 4) 2
or 2| =xX—|+—=x— oe
6 5) 6 5
%)
or —+4|—x=| oe
6 \6 5
4 3 2 4
or M1 for —x= oe seen or —x—[x2] oe
6 5 6 5
seen
2 1
or —X— o€ seen
6 5
or correct identification of 18 pairs
or space diagram oe
Question 31
"(a)(11) 3 FT their tree diagram
— oe 3 9
10 M1 for =x=
4 3
a)(iii 11 3.3 1.2
@ — oe M2 for x> + —x=
20 4 5 4 5
or M1 for i><i or 1><g
4 5




(b) 36 3 '2' 2 3
-z 0¢ M2for| = | x= x3o0e
125 3 5

-

b

or M1 for (J X~
5 5

(c 2
© 3 oe M1 for i><l
28 4 7
Question 32
@ o1 1
'(b)(1) 0.2 oe 2 | Blfor0.2
0.6,0.3,0.1 oe B1 for 0.6, 0.3, 0.1
(b)(ii) | 048 oe 2 | FT their 0.6 from tree diagram
M1 for 0.8 x their 0.6
‘(b)(ii) | 0.28 oe 3| M2for02+08x0.1 oe
or M1 for
02or 0.8x0.10r0.8x(0.6+0.3)
(c) M21tor08x02+02x0.8 oe

M1 for one of these products

032 oe ‘ 3

Question 33

(a)(@) 1 1
— oe
11
. ) :
(2)(ar) L oe M1 for L><i oe
110 11 10
‘a)(i1 4 3 ' 3
ayu) — oe M2 for(ixi] + (;xij oe
55 11 10 11 10
or M1 for (leJ or (sz} seen
11 10 11 10
oe
O 1 2 g% 1
®)X) — oe M1 for —X—X— oe
165 11 10 9



(b)(i1) 1 5 3
—__—— Mafor 3]t 2 | | 2l
5 11 10 |9 11 10 9
oe
or M3 for 3[3 3 8)
10 9
1 9
or M2 for 3| —X—X| —
0 9
3.2_8
—X—X— oe
11 10 9
or M1 for 3><i>< & where & 1s 3, 6
11 10 [9
or 9
b)(iii) | 131 2 | M1 for 1 — (their (b)(i) + their (b)(ii)) oe
— oe
165
Question 34
@0 |1 1
— oe
3
(a)a) |0 1
‘a)(iil) | 1 1
s
6
1 1 2 2 1
®)X) — oe M1 for —X— or equivalent method
15 o G
b)(i1 4 3 1 2
(b)) — oe M2 for —X— + —X—or equivalent method
15 6 5 6 5
2 1 3 2
or M1 for —X— oeseenor —X— oe seen
6 3 5
() 7 3 2 2 2
w5 95 M2 for (l] +(EJ +(§] oe
18 6 6 6
or M1 for one correct product seen
or sample space with 14 correct pairs
identified




Question 35

(a)(1) ' 2 | B1 for two correct values
Or
B1 5 outside and total in G = 15 and total in
S=18
r i 1 .
ra)(i1) 3 o FT their 12
8 32
a)(iit 2 1 i
)(ii1) 2 e T eir
5 15
9(b 96 2 36 54 5
) M1 for — =— oeor 36= x100
64 x (54+5)
oe
If 0 scored SC1 for answer 150
c)(1 2 8 95
©@) 2 oe M1 for l—><1— oe
25 3
(c)(i1) 16 1| FT 1 — their (¢)(i)
55 oe
o(d 17 3 10 9
@ — 0 M2 for 1 -——x— oe
20 25 24
15 14 15 8 152 8 15
or for —X—+-—"X—+—"—X—+—X—
25 24 25 24 25 24 25 24
2 15
L= —: 06
25 24
or M1 for one correct relevant product



Question 36

@ | 462
OO | 7
—oe
15
i | 7.6 6. 5 2 1 M2 for addition of two of
TR ey e e Tt 7 6 6 5 2 1
15 14 15 14 15 14 A P e P P s
37 15 14 15 14 15 14
105 or M1 for one of the products seen
b)) | 29 M3 for
—oe
65 l £ i+3 l i £ Xlexi oe
15 14 13 15 14 13 15 14 13

[8 7l 7) (8 7 6
or 1-3] —X—X— |- —X—Xx—
15 14 13 15 14 13

or M2 for the sum of at least
two of

7 6 5 7 6 6
XX A Nw e X NX X%
15 14 13 15 14 13 15 14 13
seen

7 6 13
or for —x— x—

15 14 13

6 7
or —X— X — X —X— seen
15 14 15 1

or M1 for
7 6

=

—X—X—0r
15 14 43 15 14 13
seen

If 0 scored SC1 for 1Y

oc

7

><l><£><E or Nx

Joe

6

15

2

6

14

2

13



Question 37

(a) i.e. 8, 10 and 5 correctly placed
H B1 for 10 correctly placed
or M1 for 18 —x,x and 15 —x correctly
placed on diagram and x = 10 seen
1
(b) 10 FT their Venn diagram
(c) 5 FT their Venn diagram
(d) 2 oe FT their 5 on the Venn diagram
24
(e) 0
'(f) i oe M3 for theirlQ e their9
17 17
or B1FT for thgrl0 or L seen

17

After 0 scored, SC1 for answer % oe



Question 38

; @ I
(b) B1 for 2 or 3 correct elements
or M1 for 34 —x, x and 39 — x correctly placed
on diagram and x = 28
5
(e)i) |8
(e)i) |11
(c)(iii) | 2
©Gv) | CNnSNB oe
i(e)V) 19
— oe
30
feltve i oe M2 for i><i
57 19 18
4
or M1 for— seen
©)(vii) | Equal numbers 15
or equal probability e oe
30
Question 39
(@@ |1 1
- 5
@) — oe nfww M1 for 2><2 oe
4 4 4
‘a)(iii) | 7 2 3Y 1
M1 for trials with [) X— soi
4 4
(@G | 0.72 oe 2 | M1 for0.9x0.8
(b)(i1) | 0.26 oc 3| M2£for0.9x02+0.1x0.8

or 1 — their (b)(i) — 0.1 X 0.2

or M1 for 0.9 x 0.2 or 0.1 x 0.8
or 1 — their (b)(i) or 1 - 0.1 x 0.2




Question 40

l@@ |1 2 , ; 5y 1 5
- oe on all late branches B1 for one correct vertical pair - oe and — oe
5
r oe on all not late branches
(a)(ii) 5 2 | FT their tree
— oe 1 5
36 M1 for rhez'rgxthefrg

Ho)E) (GUTUM)’ oe

(b)) | 28

(b)(ii) | 17

(b)(v)

—0cC
7

Question 41

M2 for E><E
21 20
or M1 for ixn—_1 or for & and E seen
21 20 21 20

If 0 scored SC1 for answer E oe

0.712[1...]

M3 for 2{ 2 ><i]+2(i><i Jr2(i><i
2. 11 1211 12 11

oe

5 4 4 3 3 2]
Q] — | e e —
2 7 12 | 12 11

or M2 for sum of 3 or more correct product pairs
and no incorrect pairs
5 4 4 3 3 2
or for —X—+-—x-—+—x— and no other
12, 18 12 11 33 10

pairs

or M1 for i><i seen
12.7 11

If 0 scored SC1 for answer % oe
144



Question 42

(a)(i) AnB 1
(a)(i1) 2 | B1 for each
OO | o 1
il
B 3
D)) 30 oe M2 for 2><£><2 oe
121 11 11
or M1 for ixi oe
11 11
36
If 0 scored SC1 for —
110
(©)() 3,5, 28, 14 correctly placed 2 | B1 for 28 in the intersection
(©)(11) 28 1 | FT their 28 where their 28 <50
— oe
50
c)(iii 2
i e oe leorﬂxﬂ
175 50
©)(iv) 63 2 | FT their 28
Pl ML fo €28 their28—1
32
Question 43
i 3
@G L] oe M2 for 2x N X E oe
15 645
' i}
or M1 for =x—= oe
6 5
or list or indication of 2 correct pairs
If 0 scored, SC1 for answer% oe
a)(u 3
(@)t) —oe M2 for ixg £ l><l oe or 14 lxl oe
15 6 5 6 5 6 5

orl —2(2 xi)
6 5
or M1 for (ixz) or Z(lxl)oe or Q(EXE]
6 5 6 5 6 5
or correct identification of 14 pairs

If 0 scored, SC1 for answer g




'(b)

L oe nfww
10

or M1 for k(%x%x%} where k 1s an integer and 1 < k < 12 but

notk=2ork==6
or identifies =2, 2 and 5 or —3, 3 and 5 as the 3 cards needed

If 0 scored, SC1 for answer %

Question 44
(a)(1) 1 1
—o¢
6
(a)a) |25 FT their (a)(i) depon 0 <(a) <1
(b)(i
) =1 oe M2 for L X 2 + i X > oe or correct
36 6 6 6 6
possibility diagram with 11 outcomes
1dentified
or M1 for 2 X Zor3 X 3 oe
or lists the 11 required outcomes
or for possibility diagram but required
outcomes not indicated
G ioe M1 for 2 or —Z seen oe leading to
11 k theirll
answer
(c) 6 4\

k

M1 for [—] ><z 22 written oe
6 6 729

so1 by one trial with k> 1

or 2" =32 or better

or 3" =729 or better




Question 45

@0 £ , i . " o B1 for e and a pair of probabilities for spinner B
59 9 9 9
that sum to 1

a(ii)(a) 1 2 | FT dep their tree diagram

3 ¢ 3 5

3 M1 for = x their —

5 9

a(i)(b 1
#(EE) = oe FT dep 1 — their l

3 3
® |72 ‘ 1 ‘
‘ 3
© % o¢ M2 for —x— [x 2] + =x— oe

9

(d ( o

n—1
—J [><]§ oe final answer



Question 46

@@ |0
(a)(ii) 1
— o€
7
(b
(5 i oe M1 for gx%
49 7 7
c)(1 9 2 1 2
©@ — o¢ M2 for —x— + —x— oe
21 6 6
2 1 1 2
or M1 for —x— or —x— oe seen
4
If 0 scored SC1 for —
49
\(ii
(©m) E oe M2 for 1—(leJ—(gxlj oe
21 6 7 6
or M1 for (gxl}r[zx l] oe
7 6 7 6
ALTERNATIVE
MZforl [x 1]><3+E><E x 2
7 7 6
or M1 for z><é or 2 [x 1] %3
7 6 7
38
If 0 scored SC1 for —
49
(d) 3 5 4 2013

M1 for —x—x
7 6 5





