EXERCISES [MAI 4.8]
PROBABILITY Il (TREE DIAGRAMYS)
SOLUTIONS
Compiled by: Christos Nikolaidis

A. Paper 1 questions (SHORT)
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2. The four scenarios have probabilities 0.18, 0.12, 0.14, 0.56
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4, Let P(R | L) be the probability that it is raining given that tLhelgirI is late.
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(b) P(B)=0.4(0.6) +0.6 (0.5) = 0.24 + 0.30= 0.54
¢ P(clBy=PBNC)_024_4 0444, 35
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0.8
06 Yellow
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(b) () 04x09=0.36
(i) 6+0.6x08 (=0.36+0.48)=0.84
(iii) Pifed AGowe) (may be implied) = 06 04293
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(iiiy P(RIS)= (4/15)/(13/30) = % (= 0.615)
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(@ P(pass)=0.6x0.8+0.4x0.9=0.84
(b) P@B)=x,P(A)=1-x
0.8(1-x)+09x=0.87<x =07 70 % from B
(@  P(win)=(0.65)(0.83) +(0.35)(0.26) = 0.6305 (or 0.631)
(b) P(H|w)= (0.65)(0.17) (: 0.1105) - 0.299
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12 METHOD 1

L
#
%
e 032 |
L
L
e %
N :
65 E:
0.23x 209
P(I|L) = 135 — (=0.543, accept 0.542)
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METHOD 2

Expected number of suitcases lost by UN Airis0.18 x 70=12.6
Expected number of suitcases lost by IS Air is 0.23 x 65 = 14.95

P(IIL) = _ 1498 0.543
12.6 +14.95
13.  (a) Probability =0.2 x 0.66 + 0.8 x 0.75 = 0.732 [ 11)
(b)  Probability = P(Mon  catches train) _ 0.2x0.66 :0.180| = |
P(catches train) 0.732 L _1 )

14.  Required prob = §><E+§><§: E
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16. (a) P(same colour) 9oN9) (9/l9 81) \ 81
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" o LAY =B (=0.186)
(b)  P(first red|different) = 4) 2] fi){% 43
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Did not
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3 Did not 4
leave umbrella 9 (M1)(AL)
L 22 4 .. 4 3 ] 2 1 5
@ (@ Pl (i) 1 — P or from tree diagram aT373
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(b) Required probability = —2— ="~
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18.  Let D be the event that the patient has the disease and S be the event that
the new blood test shows that the patient has the disease. Let D’ be the

complement of D, i.e. the patient does not have the disease.

099~ S

0.0001_~—P
000N ¢
0.05_~ S

0.9999 ™\
095 >

Therefore p(S)  =0.0001 x 0.99 + 0.9999 x 0.05= 0.0500939
oD |s) = 0.0001x099 _ , 1195 (3 5 1)
0.0500939
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P (same colour) = P(RR) + P(YY) = % (=0.470, 3sf)
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P=P (RRG) +P (RGR) + P (GRR) )
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2 2. 3,2 3,281,822 21_ 77 (030135
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P(different colours) = 1 - [P(GG) + P(RR) + P(WW)]

=1{04% 10 8 6 5)_, (2m}_44@05n¢03m
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P(different colours) = P(GR) + P(RG) + P(GW) + P(WG) + P(RW) + P(WR)

(10 6] (10 10] 44
=4 _x__|+2 _x__|=__(=0.677,t03sf)
\26 25) (26 25) 65

@) p(GG)=4/9x3/8= 1/6
(b) p(RR) +P(BB)+P(GG) = 2/9%1/8 + 3/9x2/8 + 4/9x3/8 = 20/72 = 5/18
(c) Using a tree diagram,
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(3X4\+(4X3\= 1+1

4n” —100n +600=0

p(BG or GB) = | | OR p(BGorGB)=2x4 3_1
se/lse s 58 3
Let there be n black disks and 25 —» white disks.
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n —251+150=0
(n—=10)y(n—-15)=0
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= 5
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(i)  P(Ann wins on her first throw) = E
6
(i) P(Bridget wins on her first throw) = Exiz Kl
6 6 36
) 5 51 (521 25
(iiiy  P(Annwins on her second throw) = —x —x—=[— | x—=___
6 6 6 \6) 6 216

P(Ann wins) = 7+(E\|2 E+|(E\|4(|1)| +. X

6 \6) 6 (6)(6)

L s . . (5\2 25
This is an infinite GS with common ratior=|— | =__
\6) 36
Thesumis S, = E
11
P(Bridget wins) =1 - E = i

11 11

2
Probability that Jack wins on his first throw = 3 (or 0.667).

Probability that Jill wins on her first throw: Ex3= 3(0r 0.222).

3 3 9
EPNHER Probapility that gack wins the game:
+ XX +..= X_ljl__i
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B. Paper 2 questions (LONG)
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p(Y!)ZZ 3 1 3 13

SxZ4+xZ 2

3’5 3 4 20
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7 1 1 3_47
Probability that he will be lateis _x_+_x_=__ (0.294)
8 4 8 5 16
47
pwlly= PWAL)  pwnA=7,1 pPu=""
PL) 8 4 160

7
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29. (3 PRR)=2)|1)=1
\54) 10

() PRR)= -4 x-3 _2
4+n 3+n 15

& 12x5=2(4+n@B+n) < 12+7n+n*=90 =n’+7n-78=0=n=6
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