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𝑛 H
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L 𝑛 = F

F 𝑛

F 𝑛

2

2

H 𝑛 = S $2
S
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1, 2, 3 4
L 𝑋

𝑋 𝑝 𝑞

F Eሺ𝑋ሻ ൌ 2

N
H N

N

D

B 1, 2, 3 4 L 𝑆
𝑆

1, 2, 2 3 1
, 𝑎, 𝑎 𝑏 𝑎 ൏ 𝑏 𝑎, 𝑏 ∈ ℤା

S 𝑝 ൌ 0 . 4 𝑞 ൌ 0 . 2

F Pሺ𝑋 ൐ 2ሻ 2

N

D 𝑏 2

F 𝑎 2
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ଷ

ଽ

ଵ

ଷ
, 0 . 333, 0 . 333333…, 33 . 3%

ହ

ଽ
0 . 556, 0 . 555555…, 55 . 6%

ଷ

଼
0 . 375, 37 . 5%

ଶ

ଽ
ൈ ଵ

଼

ଶ

଻ଶ

ଵ

ଷ଺
, 0 . 0278, 0 . 0277777…, 2 . 78%
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valid approach to find P(one red)     (M1)

eg ௡𝐶௔ ൈ𝑝௔ൈ𝑞௡ ି ௔,  Bሺ𝑛, 𝑝ሻ,  3ቀଵ
ଷ
ቁቀଶ

ଷ
ቁ
ଶ
,  ቆ

3
1
ቇ

listing all possible cases for exactly one red (may be indicated on tree diagram)

P(1 red) = 0.444 ቀ ൌ ସ
ଽ
ቁ   [0.444, 0.445]       A1  N2

 [3 marks] [5 maximum for parts (a.i) and (a.ii)]

valid approach     (M1) eg  P(𝑋 ൌ 2) + P(𝑋 ൌ 3), 1− P(𝑋 ≤ 1),  binomcdfቀ3, ଵ
ଷ

, 2, 3ቁ

ଶ

ଽ
൅

ଵ

ଶ଻
222 7 1 െ ቀ

ଶ

ଷ
ቁ
ଷ
െ

ସ

ଽ
2 92 9

P(at least two red) = 0.259 ቀ ൌ ଻
ଶ଻
ቁ A1  N3

[3 marks]  [5 maximum for parts (a.i) and (a.ii)]

$

$

2

G ∩  R G ∩  R G − G ∩ 2R

B

3ቀ
ଵ

ଷ
ቁቀ

ଵ

ଷ
ቁ
ଶ ଺

ଶ଻
3ቀ

ଵ

ଷ
ቁቀ

ଶ

ଷ
ቁ
ଶ ଵ

ଽ

ଶ

ଽ

ଵ

ଷ

ଷ

ଶ଻
൅

଺

ଶ଻

ଵଶ

ଶ଻
െ

ଷ

ଶ଻

ଵ

ଽ
൅

ଶ

ଽ
= ଵ

ଷ
[5 marks]

𝑥 ൌ ଻

ଶ଻
2 9 [1 mark]

∑ ൌ 1 𝑥 ൅ 𝑦 ൅
ଵ

ଷ
൅

ଶ

ଽ
൅

ଵ

ଶ଻
ൌ 1 1 െ

଻

ଶ଻
െ

ଽ

ଶ଻
െ

଺

ଶ଻
െ

ଵ

ଶ଻

7 7 𝑥
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𝑦 ൌ ସ

ଶ଻
[2 marks]

െ𝑤 ⋅ ଻
ଶ଻
൅ 10 ⋅ ଽ

ଶ଻
൅ 20 ⋅ ଺

ଶ଻
൅ 30 ⋅ ଵ

ଶ଻

𝑤 = 2 7 ቀ ൌ ଶସ଴

଻
ቁ 𝑤 > 2 7 $ [3 marks]

𝑝 ൅ 3 ൌ 13, 13 െ 3

𝑝 ൌ 10

𝑝 ൅ 3 ൅ 5 ൅ 𝑞 ൌ 20, 10 െ 10 െ 8 𝑞 ൌ 2

20 െ 𝑝 െ 𝑞 െ 3, 1 െ
ଵହ

ଶ଴
, 𝑛ሺ𝐸 ∩ 𝐻ᇱሻ ൌ 5

ହ

ଶ଴
ቀ
ଵ

ସ
ቁ
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ଶ

௡

= ௡ ି ଶ

௡
= ଶ

௡ ି ଵ

B B B × B | B

𝑛 ௡ ି ଶ

௡
ൈ

ଶ

௡ ି ଵ

ଶ௡ ି ସ

௡మ ି ௡

ଶሺ௡ ି ଶሻ
௡ሺ௡ ି ଵሻ

ଷ

ହ
ൈ ଶ

ସ
ൈ ଶ

ଷ

ଵଶ

଺଴
ቀ ൌ ଵ

ହ
ቁ

ଷ

ହ
ൈ ଶ

ସ
ൈ ଵ

ଷ
ൈ ଶ

ଶ

଺

଺଴
ቀ ൌ ଵ

ଵ଴
ቁ

Pሺ1ሻ ൌ ଶ

ହ
Pሺ2ሻ ൌ ଺

ଶ଴

E  M

Pሺ1ሻ ൈ ሺ0ሻ ൅ Pሺ2ሻൈ ሺ20ሻ ൅ Pሺ3ሻ ൈ ሺ8𝑘ሻ ൅ Pሺ4ሻ ൈ ሺ12𝑘ሻ

Pሺ1ሻൈ ሺെ20ሻ ൅ Pሺ2ሻ ൈ ሺ0ሻ ൅ Pሺ3ሻൈ ሺ8𝑘 െ 20ሻ ൅ Pሺ4ሻൈ ሺ12𝑘 െ 20ሻ

E  M
ଶ

ହ
ሺ0ሻ ൅ ଷ

ଵ଴
ሺ20ሻ ൅ ଵ

ହ
ሺ8𝑘ሻ ൅ ଵ

ଵ଴
ሺ12𝑘ሻ

ଶ

ହ
ሺെ20ሻ ൅ ଷ

ଵ଴
ሺ0ሻ ൅ ଵ

ହ
ሺ8𝑘 െ 20ሻ ൅ ଵ

ଵ଴
ሺ12𝑘 െ 20ሻ

ଷ

ଵ଴
ሺ20ሻ ൅ ଵ

ହ
ሺ8𝑘ሻ ൅ ଵ

ଵ଴
ሺ12𝑘ሻ ൌ 20 ଶ

ହ
ሺെ20ሻ ൅ ଵ

ହ
ሺ8𝑘 െ 20ሻ ൅ ଵ

ଵ଴
ሺ12𝑘 െ 20ሻ ൌ 0

𝑘

െ8 ൅ ଵସ

ହ
𝑘 െ 4 െ 2 ൌ 0 6 ൅ ଵସ

ହ
𝑘 ൌ 20 ଵସ

ହ
𝑘 ൌ 14 𝑘 =
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D

൫𝐴 ∩𝑀ᇱ൯ ൅ ሺ𝐴 ∩ 𝑀ሻ ଵ଻

ଷହ

= 7

− 7 − 2

= ଵ଼

ଷହ

− − 2 7

M = ଶସ

ଷହ
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∑P𝑋 ൌ 𝑥 ൌ 1 𝑝 𝑞

𝑝 𝑞 1

𝑝 ൅ 0 . 3 ൅ 𝑞 ൅ 0 . 1 ൌ 1 OR 𝑝 ൅ 𝑞 ൌ 0 . 6

E𝑋 ൌ 2 𝑝 𝑞

𝑝 𝑞 E𝑋 ൌ 2

𝑝 ൅ 0 . 6 ൅ 3𝑞 ൅ 0 . 4 ൌ 2 OR 𝑝 ൅ 3𝑞 ൌ 1

∑P𝑋 ൌ 𝑥 ൌ 1 E𝑋 ൌ 2

2𝑞 ൌ 0 . 4 ⇒ 𝑞 ൌ 0 . 2 𝑝 ൅ 3ൈ0 . 6 െ 𝑝 ൌ 1 ⇒ 𝑝 ൌ 0 . 4

𝑝 ൌ 0 . 4 𝑞 ൌ 0 . 2

Pሺ𝑋 ൐ 2ሻ ൌ Pሺ𝑋 ൌ 3ሻ ൅ Pሺ𝑋 ൌ 4ሻ OR Pሺ𝑋 ൐ 2ሻ ൌ 1 െ Pሺ𝑋 ൌ 1ሻ െ Pሺ𝑋 ൌ 2ሻ

ൌ 0 . 3

6, 7 8

6, 7 8 5

𝑇

6 2, 4, 4, 2 3, 3

P𝑇 ൌ 6 ൌ 20 . 30 . 1 ൅ 0 . 2ଶ ൌ 0 . 1

7 3, 4 4, 3 P𝑇 ൌ 7 ൌ 20 . 20 . 1 ൌ 0 . 04
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8 4, 4 P𝑇 ൌ 8 ൌ 0 . 1ଶ ൌ 0 . 01

PሺNicky winsሻ ൌ 0 . 1 ൅ 0 . 04 ൅ 0 . 01 ൌ 0 . 15

3 ൅ 𝑏 ൌ 8 𝑏 ൌ 5

P𝑆 ൌ 5 ൌ
ସ

ଵ଺
P𝑆 ൌ 𝑎 ൅ 2 ൌ

ସ

ଵ଺
⇒ 𝑎 ൅ 2 ൌ 5

P𝑆 ൌ 6 ൌ
ଷ

ଵ଺
P𝑆 ൌ 𝑎 ൅ 3 ൌ

ଶ

ଵ଺
P𝑆 ൌ 5 ൅ 1 ൌ

ଵ

ଵ଺
⇒ 𝑎 ൅ 3 ൌ 6

P𝑆 ൌ 4 ൌ
ଷ

ଵ଺
P𝑆 ൌ 𝑎 ൅ 1 ൌ

ଶ

ଵ଺
P𝑆 ൌ 1 ൅ 3 ൌ

ଵ

ଵ଺
⇒ 𝑎 ൅ 1 ൌ 4

⇒ 𝑎 ൌ 3

𝑎 ൌ 3 / /

𝑆 ൌ 4 ൌ 3, 1, 1,𝑎, 1,𝑎 𝑆 ൌ 5 ൌ 2,𝑎, 2,𝑎, 2,𝑎, 2, 𝑎 𝑆 ൌ 6 ൌ 3, 𝑎, 3, 𝑎, 1, 5

𝑎 ൅ 3 ൌ 6 𝑎 ൏ 5

𝑎 ് 2, 4

𝑎 ് 4 P𝑆 ൌ 7 ൌ ଶ

ଵ଺
2, 5, 2, 5 3,𝑎, 3,𝑎 ⇒ 𝑎 ൅ 3 ് 7

⇒ 𝑎 ൌ 3
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