Chapter 18 Solution
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(a)

(b)
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(b)

(@)
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Q) a+9=13
a=4

(i) 21+4+b=30
b=5

The required probability
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The required probability
2
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(i) 0.4+q=0.6
qg=0.2

P(AUB) =P(A)+P(B)-P(ANB)

0.9=P(A)+0.6—0.4
P(A)=0.7
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(M1) for valid approach
Al N2

(M1) for valid approach
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(M1) for valid approach
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(M1) for valid approach
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(M1) for valid approach
Al N2

[4]
(M1) for valid approach
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(M1) for valid approach
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(M1) for valid approach
(A1) for substitution
Al N2
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(a)

(b)

() a=03

(i) 03+b=1-06
b=0.1

P(AUB) =P(A)+P(B)-P(ANB)

1-0.3=0.6+0.2—P(ANB)
P(ANB)=0.1
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(M1) for valid approach
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(M1) for valid approach
(A1) for substitution
Al N2
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[1]
(M1)(A1) for correct formula

Al N2

[3]
(M1) for valid approach

(A1) for substitution

Al N2
[3]
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(M1)(A1) for correct formula
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(M1) for valid approach

(A1) for substitution
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1.

@  P(A
=P(ANB)+P(ANB)
=0.08+0.12
=0.2

(b)  P(ANB)=P(A)xP(B)
0.08=0.2xP(B)
P(B) =0.4
P(AUB) =P(A)+P(B)-P(ANB)
P(AUB)=0.2+0.4—0.08
P(AUB) =052

(@)  P(B)=P(AnB)+P(A "B)
0.3=P(ANB)+0.15
P(ANB)=0.15

(b) P(ANB)=P(A)xP(B)
0.15=P(A)x0.3
P(A) =05
P(AUB) =P(A) +P(B)—P(ANB)
P(AUB)=0.5+0.3-0.15
P(AUB) =0.65

P(A) =P(AnB)+P(ANB)
0.4=P(ANB)+0.28
P(ANB)=0.12

P(ANB) =P(A)xP(B)
0.12=0.4xP(B)

P(B)=0.3

P(AUB) =P(A)+P(B)-P(ANB)
P(AUB)=0.4+0.3-0.12
P(AUB)=0.58
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(M1) for valid approach

Al N2

[2]
(M1) for valid approach

(A1) for correct value
(A1) for correct formula

Al N3
[4]

(M1) for valid approach

Al N2

[2]
(M1) for valid approach

(A1) for correct value
(A1) for correct formula

Al N3
[4]

(M1) for valid approach

Al
(M1) for valid approach

(A1) for correct value
(A1) for correct formula
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P(AnB)=P(A)xP(B) (M1) for valid approach
0.21=0.7P(B)

P(B)=0.3 Al
P(AuB)=P(A)+P(B)-P(AnB) (A1) for correct formula
P(AuB)=0.7+0.3-0.21

P(AuB)=0.79 Al

P(A'nB)

=1-P(AUB) (M1)(A1) for correct formula
=1-0.79

=0.21 Al N4

[7]
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(@)

(b)

(©)

(@)

(b)

(©)

P(CnD)
=P(C)xP(D)
= 2k? x 3k?
=6k*

6k* =0.0096

k*=0.0016
k=0.2

P(C)=P(C " D)+P(C ND’)
2(0.2)> =6(0.2)* + P(C N D)
P(C ~D')=0.0704

P(D'|C)

_P(D'NC)

~ P(C)

~0.0704

2(0.2)?

=0.88

PENF)
=P(E)xP(F)
=4k3 xk

= 4k*

k=—
10

P(EUF)
=P(E)+P(F)-P(ENF)
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(A1) for substitution
Al N2
[2]

(A1) for correct equation

Al N2
[2]

(A1) for substitution

(A1) for substitution

Al N2
[3]

(A1) for substitution
Al N2
[2]

(A1) for correct equation

Al N2

[2]
(A1) for substitution
Al N2

[2]
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@  P(ANB)
— P(A)xP(B)
= 2k x1.5(2k)
%
P(AUB) =P (A)+P(B)-P(ANB)
6k —1= 2k +1.5(2K) — 6k
6k —1 =5k — 6k
6k2+k-1=0
Bk —1)(2k +1) =0

1 1 )
k == or k =—= (Rejected
3 2( ] )

()  P(@BIA
_P(AmB)
~P(A

P(AnB)=P(A)xP(B)
P(ANB)=P(A)x3P(A)
P(ANB)=3P(A)*
P(AuB)=P(A)+P(B)—P(ANB)
0.93=P(A)+3P(A)—3P(A)?
3P(A)*—-4P(A)+0.93=0
300P (A)* —400P (A) +93=0
(30P (A)—31)(10P(A)—3)=0

31 : 3
P(A) =% (Rejected) or P (A) :E

~.P(B)

10
_9
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(A1) for substitution
Al

(A1) for correct equation

(M1) for valid approach

Al N3

[5]
(A1) for substitution
Al N2

[2]
R1

(AL) for correct formula
(M1) for valid approach

Al

A2

Al N6
[7]
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1.

(@)

(b)

(©)

(d)

P(AUB) =P(A)+P(B)-P(ANB)
1=0.4+0.65—P(ANB)
P(ANB)=0.05

P(ANB) +P(A ~B) =P(B)
0.05+P(A' ~B) =0.65
P(A'~B)=0.6

(1) P(ANC)
=P(A|C)xP(C)
=0.78x0.7
=0.546

(i) P(ANC)
=0.546
0

Thus, A and C are not mutually exclusive.

Valid reasoning
@iii)  P(A)xP(C)

=0.4x0.7

=0.28

#0.546

=P(ANC)

Thus, A and C are not independent.

P(ANC)+P(A'nC)=P(C)
0.546+P(A'NC)=0.7
P(A'~C)=0.154
P(A)+P(A) =1

0.4+P(A) =1

P(A)=0.6

P(C|A)

_P(CnA)

~ P(A)

0154

06
— 0.256666666
—0.257
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(M1) for valid approach

Al N2

[2]
(M1) for valid approach

Al N2
[2]

(M1) for valid approach

(A1) for substitution
Al N3

R1
AG NO

Al
R1

AG NO

[6]
(M1) for valid approach

(A1) for substitution
(A1) for correct value

Al

(M1) for valid approach

Al N3
[6]
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(a)

(b)

(©)

(d)

P(AUT)=PA)+P(T)-P(ANT)
1=0.55+0.7-P(ANT)
P(ANT)=0.25

Thus, the required percentage is 25%.

P(AUT)—P(ANT)

=1-0.25

=0.75

Thus, the required percentage is 75%.

(1) P(M A
=P(A|M)xP(M)
=0.72x0.63
=0.4536

(i)  P(M)xP(A)
=0.63x0.55
=0.3465
#0.4536
=P(M N A)

Thus, M and A are not independent.

P(M NA)+P(M'nA) =P(A)
0.4536+P(M'nA) =0.55
P(M'N A) =0.0964
P(M)+P(M") =1
0.63+P(M’) =1

P(M")=0.37

P(A|M’)

B P(ANM)

~P(MY)

_ 0.0964

- 0.37
— 0.26054054
—0.261
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(M1) for valid approach

Al N2

[2]
(M1) for valid approach

Al N2
[2]

(M1) for valid approach
(A1) for substitution

Al N3
Al
R1
AG NO

[5]
(M1) for valid approach

(A1) for substitution
(A1) for correct value

Al

(M1) for valid approach

Al N3
[6]
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(a)

(b)

(©)

(d)

P(FUR)=P(F)+P(R)-P(F NR)
1=0.85+0.45—P(F NR)
P(FAR)=0.3

Thus, the required percentage is 30%.

P(F UR)—P(F NR)
=1-03
=0.7

Thus, the required percentage is 70%.

(i)  P(R|F)
_P(RmF)

~ P(F)

0.3

T 085
—0.352941176
~0.353

(i) P(R|(FNRY))
_ P(RN(FNR))
"~ P((FNR))
_ P(F'nR)
"~ 1-P(FNR)
. 1-085
~1-03
=0.214285714
=0.214

() P(FAT)
=P(F|T)xP(T)
=0.9x0.6
—~0.54
P(F AT) =0

Thus, F and T are not mutually exclusive.

(i) P(F)xP(T)
=0.85x0.6
=0.51
#0.54

Thus, F and T are not independent.

(iiiy P(FAT)+P(FAT")=P(F)
0.54+P(F NT") =0.85
P(F T')=0.31

Thus, the required percentage is 31%.
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(M1) for valid approach

Al N2

[2]
(M1) for valid approach

Al N2

[2]
(M1) for substitution
Al N2

(M1) for substitution

Al N2
[4]

(M1) for valid approach

Al
R1

AG NO

Al

R1

AG NO

(M1) for substitution
Al N2

[7]
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(a)

(b)

(©)

(d)

PQuUT)=P(Q)+P(T)-P(QNT)
1-0.25=0.35+0.5-P(QT)
PQNT)=0.1

Thus, the required percentage is 10%.

P(QNT)+P@Q ~T)=P(T)
0.1+P(Q' "T)=05
P(Q' ~T)=0.4

Thus, the required percentage is 40%.

(i) PQNTIQUT)
_P@NT)
~ P(QuUT)
.04
1-0.25
=0.533333333
=0.533

(i)  PQIT)
_P(QANT)
~P(T)
01

05
=0.2

() P(T NG)
=P(T |G)xP(G)
=0.95x0.4
=0.38
P(TNG)=0

Thus, T and G are not mutually exclusive.

(i)  P(M)xP(G)
=0.5x0.4
=0.2
#0.38
=P(T NnG)

Thus, T and G are not independent.

(i)  P(T AG)+P(T NG')=P(T)
0.38+P(T ~G')=0.5
P(T ~G')=0.12

Thus, the required percentage is 12%.
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(M1) for valid approach

Al N2

[2]
(M1) for valid approach

Al N2
[2]

(M1) for substitution

Al N2

(M1) for substitution

Al N2
[4]

(M1) for valid approach

Al

R1

AG NO

Al

R1

AG NO

(M1) for substitution
Al N2

[7]
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