Chapter 19 Solution

1.

(a)

(b)

(a)

(b)

P(X =0)+P(X =1)+P(X =2)+P(X =3) =1

9k +k+0.1+04=1
10k =0.5
k =0.05

E(X) =9k(0) +k +0.1(2) + 0.4(3)
E(X)=0+0.05+0.2+1.2
E(X)=1.45

P(X =0)+P(X =20)+P(X =40)+P(X =60) =1

E(X) = %(0) +%(20) +§(40) +60k

E(X) :O+4+16+60(3j
10

E(X) =38

SE Production Limited

(A1) for correct formula

Al N2
[2]

(A1) for correct formula
(A1) for substitution
Al N3

[3]

(A1) for correct formula

Al N2

[2]
(A1) for correct formula
(A1) for substitution

Al N3
[3]



(a)

(b)

(©)

(a)

(b)

(©)

P(X =1)+P(X =2)+P(X =k) =1
1,4 K _
+
1414 14
5+k*=14
k?=9
k=3

E(X)=ﬁ(1)+i(2)+‘1<—4(k)

3
E(X)—i_FE 3_
14 14 14
18
E(X) =—
X) -

{1

P(Y =3) ==

PX =k)+P(X =k+1)+P(X =k +2)+P(X =8)

=1
k 1 k 1
—+—+—+=-=1
2 8 4 8
3k 1
_+_
44
3k +
k:1

=1

E(X)=g(k)+%(k+1)+§(k+2)+%(8)

E(X)—1+2+3+1
2 8 4

am:g

-G

P(Y =2) =

W]

SE Production Limited

(A1) for correct formula

(A1) for simplification

Al N3
[3]

(A1) for correct formula

(A1) for substitution

Al N3
[3]

(A1) for correct formula

Al N2
[2]

(A1) for correct formula

(AL) for simplification

Al N3
[3]

(A1) for correct formula
(A1) for substitution

Al N3

[3]
(AL) for correct formula
Al N2

[2]



1.

(a)

(b)

(a)

(b)

P(X = 4) +P(X =8)+P(X =12) =1
10k* +k +20k* =1

30k?+k—-1=0

(6k —1)(5k +1) = 0

1 1 )
k== or k=—= (Rejected
5 5( ] )

P(X=12n X >6)

P(X =12] X >6) === ==
P(X =12| X >6) = "X =12)
P(X > 6)

2
20(2}
P(X =12| X >6)=——~>/

2
20(1j +1
6 6
P(X =12| X >6)=E
13

P(X =12) + P(X =24) + P(X =30)+ P(X =36) =1
k+7k*+8k*+k=1

15k?+2k —1=0

(5k—1)(3k +1) =0

1 1 )
k== or k=—= (Rejected
c 3( ] )

P(X =24~ X >20)
P(X >20)

P(X =24)

P(X >20)

2 2
71 +81 +E
5 5 5

P(X = 24| X >20) =
20

P(X =24| X > 20) =

P(X =24| X >20) =

P(X =24| X > 20) =

SE Production Limited

(A1) for substitution

(A1) for factorization
Al N3

[3]
(M1) for valid approach

(A1) for substitution

Al N3
[3]

(A1) for substitution

(A1) for factorization
Al N3

[3]
(M1) for valid approach

(A1) for substitution

Al N3
[3]



(@)

(b)

(a)

(b)

P(X =7)+P(X =14)+P(X =21
+P(X =28)+P(X =35) =1

k 43k +10k* +6k* +5k* =1
21k? +4k -1=0

(7k -1)(3k +1) = 0

1 1 )
k== or k=—= (Rejected
- 3(1 )

P(X <151 X < 25)
P(X <25)

P(X <15)

P(X <25)

7 7
2
1+3(1j+10(1]
7 7 7
4

P(X <15| X < 25)= 2
19

P(X <15| X <25) =

P(X <15| X <25) =

P(X <15| X < 25) =

P(X =0)+P(X =1)+ P(X =2)
+P(X =3)+P(X =4)+P(X =5) =1
k? +Kk+4k? +8k* +4k +k* =1
14k? 15k —1=0
(7k—1)(2k +1) =0

1 1 ]
k== or k=—= (Rejected
- 2( ] )

P2<X<4nl< X <4)

PR<X <4|1<X <4)=

P(l< X <4)

P(2< X <4)
P(L< X <4)

2]

PR<X <4|1< X <4)=

PR< X <4|1< X <4)=

PR<X <4|l< X <d)=>
10

SE Production Limited

o{3) 7]

(A1) for substitution

(A1) for factorization

Al N3

[3]
(M1) for valid approach

(A1) for substitution

Al N3
[3]
(A1) for substitution
(Al) for factorization
Al N3
[3]

(M1) for valid approach

(A1) for substitution

Al N3
[3]



1.

(a)

(b)

(©)

(@)

(b)

(©)

P(X =1)+P(X =2)+P(X =3)+P(X =4) =1
0.2+0.3+a+b=1
a+b=05

E(X)=2.62
0.2(1) +0.3(2) +3a+4b = 2.62
3a+4b=1.82

a=0.18, b=0.32

P(X <45)=0.9

P(X =20)+P(X =30)+P(X =40)=0.9
0.1+a+b=09

a+b=0.8

E(X)=33
0.1(20) +30a + 40b +0.1(50) = 33
30a+40b = 26

a=0.6, b=0.2

SE Production Limited

(A1) for correct formula

Al N2
[2]

(A1) for correct formula
Al N2

[2]
A2 N2

[2]

(AL) for correct formula

Al N2
[2]

(A1) for correct formula
Al N2

[2]
A2 N2

[2]



(a)

(b)

(©)

(@)

(b)

(©)

P(X <15)=0.5

P(X =0)+P(X =10)=0.5
0.1+a=05

a=04

P(X =0)+P(X =10)+P(X =20)+P(X =30) =1

0.1+04+b+c=1
b+c=05
E(X)=16

0.1(0) +10(0.4) + 20b + 30c =16

20b+30c =12

By solving the system {

and ¢c=0.2.

P(Y =50) = (0.3)(0.2) +(0.2)(0.3)

P(Y =50) =0.12

b+c=05
20b+30c=12"

b=0.3

P(X =0)+P(X =3)+P(X =6)+P(X =9) =1

0.4+0.3+c=1
c=0.3

P2<X<7)=0.3

P(X =3)+P(X =6)=0.3
a+b=0.3

E(X)=4.2

0.4(0) +3a+6b +9(0.3) = 4.2

3a+6b=15

By solving the system {

and b=0.2.

P(Y =36) = (0.2)(0.2)
P(Y =36)=0.04

a+b=0.3 N
3a+6b=15"

=0.1

SE Production Limited

(A1) for correct formula

Al N2
[2]

(A1) for correct formula

(A1) for correct formula

A2 N4
[4]

(AL) for correct formula
Al N2

[2]

(AL) for correct formula
Al N2

[2]

(AL) for correct formula

(AL) for correct formula

A2 N4
[4]

(A1) for correct formula
Al N2

[2]



1.

@ @
(i)
() ()
(i)
(©)

P(F 1S) =(0.6)(0.6)
P(FS)=0.36

P(S)=P(F ~S)+P(F'S)
P(S) =0.36+(0.4)(0.6)
P(S)=0.6

The required probability
=P(F'nS’)
=(0.4)(0.4)

=0.16

The required probability

(A1) for substitution
Al N2

(M1) for valid approach

Al N2

[4]
(A1) for substitution
Al N2

(d) The expected value

=5.6

=P(F|S) (M1) for valid approach
_P(FNS)
- P(@S)
= % (A1) for substitution
=0.6 Al N3
[5]
X 2 5 8
P(X =x) 0.16 | 0.48 | 0.36
A3 N3
[3]
=(2)(0.16) +(5)(0.48) +(8)(0.36) (A1) for substitution
Al N2
[2]

SE Production Limited



@ () P(SAL)=(0.2)0.3)

P(S L") =0.06

(i)  P(L)=P(SAL)+P(S' AL
P(L') = 0.06 + (0.8)(0.6)
P(L") =0.54

(b) 0] The required probability

—P(S' AL’
—(0.8)(0.6)
~0.48

(i) The required probability

(A1) for substitution
Al N2

(M1) for valid approach
Al N2

[4]

(A1) for substitution
Al N2

=P(S|L) (M1) for valid approach
_P(SnL)
- P
_05(0.7) (A1) for substitution
1-0.54
_ Al N3
23
[5]
(©)
X 0 10 25
P(X =x) 0.09 | 042 | 0.49
A3 N3
[3]
(d) The expected value
=(0)(0.09) + (10)(0.42) + (25)(0.49) (A1) for substitution
=16.45 Al N2
[2]

SE Production Limited



@ @
(i)
() ()
(i)
(©)

P(T' L) =(1—%j(1-ij

.
PT'AL)=—
( )=25

P(L") =P(T AL)+P(T’ L)

10

-{lf-2) 5
2 10) 20

P(L") :%

The required probability
=P(TNL"

o)

20

The required probability
=P(L'|T")

(A1) for substitution

Al N2

(M1) for valid approach

Al N2
[4]

(A1) for substitution

Al N2

(M1) for valid approach

_P(L'T")
P(T"
7
- 2_01 (A1) for substitution
1-=
2
_ L Al N3
10
[5]
X 0 125 250 375
pPx=x) | o | 36 | %% | 27
125 125 125 125
A3 N3
[3]

SE Production Limited



(d)

The expected expenditure

= (0)(

+(375)(

8
125

=$225

i)

j+ (125)(

125

ﬁj +(250) (ﬁj
125 125

SE Production Limited

(A1) for substitution

Al N2

[2]

10



@) Q) P(R"nA)=(1-0.5)(0.4) (A1) for substitution

P(R'nA)=0.2 Al N2
(i) P(A)=P(RNA)+P(R"nA) (M1) for valid approach
P(A) =(0.5)(0.8)+0.2
P(A)=0.6 Al N2
[4]
(b) 0] The required probability
=P(RNA)
=(0.5)(1-0.8) (A1) for substitution
=0.1 Al N2
(i) The required probability
=P(R| A) (M1) for valid approach
_P(RNA)
P(A)
= 05(08) (A1) for substitution
0.6
_2 Al N3
3
[5]
(c)
X 0 4 8 12
px—x | 2 | 54 [ 3% | 8
125 125 125 125
A3 N3
[3]
(d) The expected expenditure
27 54 36 8
=0) — |[+(4)| — |+8)| — |+ (12)| — Al)f bstituti
( )[125j ( )(125j ()(125) ( )(125j (AD) for substitution
=$4.8 Al N2
[2]

SE Production Limited
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1. €)) Q) There are 4 ways such that X =5 (A1) for correct value
4
P(X =5)=—
( ) 3%
1
P(X =5) =5 Al N2
(i) There are 6 ways such that X <5 (A1) for correct value
6
P(X <5)=—
(X <5) 3
1
P(X <5) =5 Al N2
(i) P(X=4] X <6)= "X =4N0X<6) (M1) for valid approach
P(X <6)
P(X =4 X <g)= X =4
P(X <6)
3
P(X =4| X <6)= % (A1) for substitution
i_l’_i
9 6
P(X=4|X<6)=i Al N3
10
[7]
. 13
b [ — Al N1
() @) 18
(i) E(X)=0

B)P(X =5)+(2)P(X <5)

(M1)(A1) for correct formula
+(-k)P(X >5)=0

1 1 13 L.
A=+ = |+(-k) = |=0 A1) for substitution
()(gj ()(Bj ( )(lgj (A1)
6+6-13k =0
|(:E Al N4

13

[5]

SE Production Limited 12



@ @

(i)

(iii)

() ()

(i)

There are 5 ways such that X =8

5
P(X =8) =—
(X =8) %

There are 10 ways such that X >8

10

P(X >8)=
(X>8) =27

5
P(X >8)=—
( )18

P(X>9Nn X >8)

P(X >9| X >8) = SOX >0

P(X >9)
P(X >8)
6
P(X >9|X>8)=3—56

P(X>9| X >8)=

glw H‘
oo

P(X >9| X >8) =

7

12

E(X)=1
(B)P(X =8)+(k)P(X >8)
+(-D)P(X <8) =1

5 5 7
®) (gj +(k) (Ej +(-1) (Ej =1

25+10k —21=36
k=3.2

SE Production Limited

(A1) for correct value

Al N2

(A1) for correct value

Al N2

(M1) for valid approach

(A1) for substitution

Al N3

[7]
Al N1

(M1)(AZL) for correct formula

(A1) for substitution

Al N4
[5]

13



@ Q) There is only 1 way such that X =21 (A1) for correct value

P(X =21) :% Al N2
(i)  There are 5 ways such that X >21 (A1) for correct value
P(X >21) :g Al N2

(iii)  P(30<X <33| X >21)

_PE0<X<33nX>2]) (M1) for valid approach

P(X >21)
~ P(30< X <33)
P(X >21)
2
:% (A1) for substitution
9
_2 Al N3
5
[7]
(b)  P(X <21)=1-P(X =21)-P(X >21)
P(X <21 :1—3—2 (A1) for substitution
P(X <21 :% (A1) for correct value
E(X)=8
BK)P(X =21 +(K)P(X >21)+(0)P(X <21)=8 (M1)(A1) for correct formula
(3k)(%j+ (k)@} (0)@) _8 (A1) for substitution
3k +5k =72
k=9 Al N6
[6]

SE Production Limited 14



(a)

(b)

Q) There is only 1 way such that X =33
1
P(X =33)==
( ) 3

(i) There are 2 ways such that X >35
P(X >35) = é

P(X <22n X <33)
P(X <33)

P(X <22)

P(X <33)

5

P(X <22| X <33)=2

(i)  P(X <22| X <33)=

P(X <22| X <33) =

oo ©lo]

P(X <22| X <33) =

P(X <33)=1-P(X =33)—P(X >33)
P(X <33)=1-1_2
9 9

P(X <33)=§

E(X)=-16
(4K)P(X =33)+(3K)P(X > 33) +(~2k)P(X <33)
=16

. 1 2) . a2
..(4k)[9j+(3k)(9j+( 2k)[3j 16

4k +6k —12k =—144
k=72

SE Production Limited

(A1) for correct value

Al N2

(A1) for correct value

Al N2

(M1) for valid approach

(A1) for substitution

Al N3
[7]

(A1) for substitution

(A1) for correct value

(M1)(AZ1) for correct formula

(A1) for substitution

Al N6
[6]

15



