Question

Answer

Marks '

Guidance

T(a) Method 1: Total number of arrangements — number of arrangements with Cs together
101 9! M1 | 10! . . L
———— [75600-15120] —-—c,a#+ba=1,2,b=1,4, with ¢ being a positive integer.
2141 41 alb!
M1 el . . e
d- Z ,e=28,9, 10, with d being a positive integer.
=60480 Al | Exact value only.
SC B1 for final answer 60480 www.
Method 2: Arrangements ** C*C A AAAAA
| M1 |
8 X 28 ix f seen, with f being a positive integer.
4 2 41
M1 9x8 . . ~ .
gx , with g being a positive integer, 7 =1, 2.
g x°Cyand g x°P, are acceptable.
=60480 Al | Exact value only.
SC BI for final answer 60480 www.
3
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7(b) ACMNCMNA M1 | 6! A . L
6! — x s, with s being a positive integer.
5 v 2!
2!
M1 | 7!
o x4, r=1,2,3andr=8,7,6.
r!
1440 Al
Alternative Method for Question 7(b)
4% °P,x3! M1 | °Pp . . L
><2—:>< 2—‘3 x k, with k being a positive integer.
M1 °p
4 x 31 x ;”,m:2,3andn: 1,2,3.
1440 Al
3
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7(c) Scenarios B1 | Correct number of ways for identified scenarios of 2 or 3 As,
AA___ °C5=10 accept unsimplified, www.
AAA __ C2=10
AAAA  °Ci=5 M1 | Add 3 values for 2, 3 and 4 As, no additional, incorrect or
repeated scenarios. Accept unsimplified.
25 Al
Alternative Method 2 for Question 7(c)
Scenarios: B1 | Correct total number of ways for identified scenarios of 2 or 3 As,
AAC __ ‘Cy=6 accept unsimplified, www (e.g., both values for AAC™ and
AA _ fCi=4 AAM shown would be fine for 2As).
AAAC _ ‘Ci=4
AAA  ‘Cy=6 M1 | Add 6 values of appropriate scenarios only, no additional,
AAAAC 1 incorrect or repeated scenarios. Accept unsimplified.
AAAA 4
25 Al
3
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7 | B1
@ 1 9 9970
212!
1
7(b) 6! M1
21
360 Al
2
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Question Answer Marks
T(c | M1
© 1 5 Bs together = %(: 20160)
Es not together =90720- 20160 = 70560 M1
M1
Probability = 70560
90720
Al
7 or 0.778
9
Alternative method for question 7(c)
A A A A A A A
|
lxM =70560
212
7! x k in numerator, k integer > 1, denominator > | M1
Multiplying by *C, OE Mi
M1
Probability = 10550
90720
Al
7 or 0.778
9
4
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7(d) Scenarios are: M1
EL___ °C 10
EEL__ °C. 10
E TC4 5
EE___ °C; 10
Summing the number of ways for 3 or 4 correct scenarios M1
Total =35 Al
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3(a) Method 1 Total arrangements with Ds at ends — arrangements with Ds
at ends and Fs together
| Ml | 71
%— 6! % seen alone, not multiplied or divided in a calculation nor
A su.btracted from another value.
[=2520 - 720]
M1 |
L76!, 1=7,80r9, m=1lor2
m!
= 1800 Al
Method 2 D » ~ ~~ A D, Fs inserted not next to each other
5 6x5 M1 | 5!xa, 1<a<30 1 can be implied, a is an integer. No other
X terms added or subtracted.
Ly b! ><6><5 orb! x 6Cz2 orb!x %
Where 6b=5,60r7. A
= 1800 Al
3
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3(b) Method 1
[Number of outcomes with 4 letters between Ds (D~~~ A~ D A~ )] M1 | Accept
|
n x4 [=10080] %x 4 or 10080 alone or as the numerator or denominator of a
2!
fraction.
, . . .
[Total number of arrangements =] Z?é, [= 90720] seen as M1 | Accept 90720 as denominator in a fraction.
denominator in a fraction
Al | WWW.
[Probability =] M, l,
90720° 9
Method 2
[Total number of outcomes with 4 letters between Ds (D1~~~ ~ Dy A M1 | Accept 7! x4 x 2! or 40320 alone or as the numerator or
M denominator of a fraction.
7! x4 x 2! [=40320]
[Total number of arrangements of D1AFF20D,ILS =] M1 | Accept 362880 as denominator in a fraction.
9! [=362880] seen as denominator in a fraction.
40320 Al | WWW.

111

[Probability =] 362880° é,




Question Answer Marks Guidance
3(b) Method 3
[When 2 F’s are not part of the 4 letters between the D’s] M1 | Accept 10080 alone or as the numerator or denominator of a
fraction.
5P4 x4! or 51 x41 [= 1440]
21 2!
[When IF is part of the 4 letters between the D’s]
5C3 x4lx 41 [=5760]
[When 2F’s are part of the 4 letters between the D’s]
XA a1 -28%0]
[1440 + 5760 + 2880] = 10080
[Total number of arrangements =] % [= 90720] seen as M1 | Accept 90720 as denominator in a fraction.
denominator in a fraction
[Probability :] %, é, 0.111 ALTWWW.
3
Question Answer Marks Guidance
5@) | SPyx7Pior5x4x7Tx6x5x4 MI [P, x P, I<x <4, 1<y <6
16 800 Al
2
rubLIdnLyU
Question Answer ‘ Marks ' Guidance
5(b) Method 1 [Identify scenarios]
With A and no 5: 8 x °Pyor (1 x 4 X 6 x5 x4 x 3) x2 or 4C1 x 2! x 6P4 = M1 | One number of ways correct, accept unsimplified.
fﬁﬁﬁ 5and no A: *P, x4 x °Ps or (4 X 3 X 1 X 6x 5 x4) x 4 or 4P2 x 6C3 x M1 | Add 2 or 3 identified correct scenarios only, accept
41 =5760 unsimplified.
With A and 5: 8x 4 x ®Psor (4 x 1 x 1x6x5x4)x 8 or 4C1 x 21 x 6C3 x
41=13840
[Total =] 12480 Al [ CAO
Method 2 [total number of codes — number of codes with no A or 5]
NoAor5:(4x3)x(6x5x4x3)=4320 M1 | “P, x °Py or “Cy x °Cy seen, accept unsimplified.
Required number = their (a) — their 4320 M1 | Their 5(a) (or correct) — their (No A or 5) value.
12 480 Al
Method 3 [subtracting double counting]
With A Py x Py x 2 or “Cy x 2 x 'Cy x 41 = 6720 M1 | One outcome correct, accept unsimplified.
With 5°P, x °P3 x 4 or °Cax 2 x °C3 x 4! = 9600
With A and 5 ="*P; x °P; x 8or 4C1 x 21 x 6C3 x 4! x 8 = 3840
Required number = 6720 + 9600 — 3840 M1 | Adding ‘with a’ to “with 5’ and subtracting ‘A and 5°.
12 480 Al | CAO
3
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5(c) Method 1 — number of successful codes divided by total
(1x)3x°P, M1 | 3 x °P,, =2, 3. Condone 3 x °C2, no +or —.
their3x5P2 M1 their 60
Probability = e 2X>12 Probability = — 700
their16 800 their16 800
1 Al
—,0.00357
280
Method 2 — product of probabilities of each part of code
1 1 3x5P2 ML |1 1 . .
l—xlx l><E xixi or —X—X al —X—xk where 0< k<1 for considering letters.
54 7 6\ 5 4 5 4 7P4 5 4
M1 1.3 3x5P2
IX—X= or tx where 0<7<1.
6 TP4
1 Al | CAO
280
3
Question Answer Marks Guidance
5(a) . 8! B1 | Correct unsimplified expression for total number of ways
Total number of ways = 321 (=3360)
N . . . 6! Bl ! . . -
Number of ways with V and E in correct positions = ol (=180) a0 alone or as numerator in an attempt to find the number of
121 !
ways with V and E in correct positions.
No x,+
. 180 3 B1FT | . N . .. . ) .
Probability = —— | =— | or 0.0536 Final answer from their divided by their total number of
3360 56 21x2!
ways
Alternative method for question 5(a)
1 Ml |a b .
gx— §><7 seen, no other terms (correct denominators)
Ml|1 3
—x; seen, no other terms (correct numerators)
c
Al

i or 0.0536
56
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5(b) Rs together and Es together: 5! (120) B1 | Alone or as numerator of probability to represent the number of
ways with Rs and Es together, no %, +, —
E her- 6! 360 B1 | Alone or as denominator of probability to represent the number
s together: E(_ ) of ways with Es together, no x, + or —
o 5! M1 | their5!
Probability = — " Seen
6! 6!
— their —
2! 2!
Al | OE
3
Alternative method for question 5(b)
5! (_1 B1
P(Rs together and Es together): =—
their total number of ways 28
) 6! ( 3 B1 | Alone or as numerator of probability to represent the
P(Es together): 21 k: 28 P(Rs and Es together), no x, +, —
their total number of ways
1 M1 | Alone or as denominator of probability to represent the
Probability = %E P(Es together), no X, + or —
28
Al
1 theirL
3 OE, 28 seen
their —
28
4
Question Answer Marks Guidance
7(a) 12C5 x 'C4 [%3C3) M1 | °C, xq,r=3,4,5 ga positive integer > 1,
not+or—.
M1 IZCx X IZﬂ'CI [>< IZ-.\'*/C“]
§=3,4,51=3,4,5¢s5;u=3,4,5%s5,t
Alternative method for question 7(a)
12! M1 | 12! + by a product of three factorials.
5ix 3k 41
M1 n!
Shx 3Ix 41
[792 x 35=] 27720 Al | CAO
3
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7(b) 4! (Lizo) x 6! (Kenny) x 2! (Martin) x 2! (Nantes) M1 | Product involving at least 3 of 4!, 6!, 2!, 2!
x 3! (orders of K, M and N) M1 | wx 3! w integer > 1.
414720 Al | WWW CAO
3
7(c) C4 (adults) x *C, x *Cy M1 | 'Cy x b, b integer > 1 no + or—.
420 Al
2
7(d) KnotL °Csx *C3=560 M1 | *Cs(or *P3) x ¢ for one of the products
LnotK °Csx 8C3 =560 or °Cz (or °P3)x c, positive integer >1 for first 2
LandK °Cy x %Cs= 560 products only.

M1 | Add 2 or 3 correct scenarios only values, no
additional incorrect scenarios, no repeated
scenarios. Accept unsimplified.

[Total or Difference=] 1680 Al
Alternative method for question 7(d)
Total no of ways — neither L nor K M1 | 8C; x ¢, c a positive integer >1.
Total ="Cs x *C3 = 1960
Neither K nor L =°Cs x 8C; =280 M1 | Subtracting the number of ways with neither from
their total number of ways.
[Total or Difference=] 1680 Al
Question Answer ' Marks ' Guidance
7(d) Alternative method for question 7(d)
Subtracting K and L from sum of K and L M1 | 8C3 % ¢, ¢ a positive integer >1.
K °C; x 8C3 = 1120
L 6Cy x 8C5 = 1120 M1 | Subtracting number of ways with both from sum of
LandK °C, x Cs= 560 number of ways with K and number of ways with
1120 + 1120 — 560 = 1680 L.
[Total or Difference=] 1680 Al
3
Question Answer ' Marks ' Guidance
7(a) Method 1 Total — A and B together
7 -6! x2 M1 | 7! —k, kaninteger > 1.
M1 | m—6! xn:n=1,2 where m an integer > 6!
n=1 can be implied.
=3600 Al
Method 2 Arrangements of 5 people then Ali and Ben placed
SIx6x5 M1 | 5! x p where p an integer > 1.
M1
qx6x5,qx°6Cy, qx°Py, q><6>2<—5, where g an integer > 1.
=3600 Al
3
7(b) Tl x4l x2 M1 | 7! x r, where r is an integer, » > 1
or
41 x s, where s is an integer, s > 1.
M1 | 7! x 4! x ¢ where t is an integer, > 1,
t=1 can be implied.
241920 Al | CAO.
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7(c) G x 3C3 x [’Cy] M1 [ e, x e, x [1rC,],
uv,w=6,32urv+w.
=4620 Al
2
Question Answer ' Marks ' Guidance
7(d) Method 1 Ali, Ben and Charlie must be in the group of 6 or the group of 3.

group of 6: 8C; x 3C3 x (3C2) =560 B1 | 560 seen, accept un-simplified.
group of 3: 8Cs(x 2Ca x 3C3)=28 B1 | 28 seen accept un-simplified.
M1 . .
Probability they are in same group = 360+ 74 their (56O+ 28) or their (560+ 28)
4620 their (¢) 4620
Al
=38 7 5127
620" 55

Method 2 Ali, Ben and Charlie must be in the group of 6 or the group of 3.

. 5 321 Bl | 4 e
Group of 6: —x—x—x=x—x— x°C3 — ,0.1212... seen, accept un-simplified.
11 10 9 8 7 6 33
S N s
462 33
B1
Group of 3: i><£><l - L L,OAOOGOG(OG. ..) seen, accept un-simplified.
11 10 9 165 165
- . 4 1 M1 4 1
Probability they are in same group = — + — their — + their — .
33 165 33 165
Al
= 1,0127
55
4
Question Answer Marks Guidance
2 . B1 | Expression of the form '°C; x '°C, with x+ y =6 linked to a
Scenario 8(16) D(10) correct identified scenario.
SSSSDD 4 2 16Cy x 1°Cy | [81900]
SSSDDD 3 3 16C3 x 1°C3 | [67200]
SSDDDD 2 4 16Cy x 1°Cy | [25200]
M1 | Two identified outcomes evaluated accurately, accept un-
simplified.
Identification can be implied by un-simplified expression.
Condone consistent use of permutations.
M1 | Sum of their values of 3 correct identified scenarios, no
incorrect/repeated scenarios.
Identification can be implied by un-simplified expression.
Total = 174 300 Al | If either or both Ms not awarded, SCB1 for 174 300 WWW.
4




