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A Level H2 Math

Discrete Random Variable Test 5

Ql

Four digits are randomly selected from the set {1,2,3,4,5,6,7,8 9} to form a four-digit
number. Repetitions are not allowed.

(i) Find the probability that none of the digits in the four-digit number are odd.  [2]

' The random variable X denotes the number of odd digits in the .fdur-digit number formed.

(if) Show that P(X —l)-~-—-—- and find the rest of the probablllty dlstnbumon of X,

gmng each probablllty-as a fraction in its lowest terms. = . - [3]
(ii) Find the expectatlon and variance of X. | o [3]

(iv) Two independent observat;ons of X are denoted by X and X,.
Find P(|X, - X. | <3). - | 4]

Q2
From past records the nmnber of days of hospltahzatlon for an individual with minor ailment can
be modelled by a discrete random vanable with pmbablllt}r df:nswy functmn glven by
R I o
P(X=x)={ 15 " for x = 1_’2’3’4’5’ |
' oo, ' 'otherwise

An insurance pohcy pays $100 per da}r for up to 3 days of hosp1tahzanon and $25 per day of

hospitalization thereafter.

(@) Calculate the expected payment for hDSpltﬁllZﬂthl‘l for an individual under thls policy. [4]

(iiy The insurance company will incur a loss if the total payout for 100 hospltahsatlon claims
under this policy exceed $24000 Usmg a sultable approximation, estimate the probability
that the insurance company will i incur a loss for 100 such clalms _ - 14]
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Q3
The probability function of X is given by
(21—1)9 ifx=12.3
P(X=x)=1k ifx=4

0 otherwise

where 0{9{1.
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Answers
Discrete Random Variable Test 5

Ql



iv

P(lX, —X,
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<3)=P(-3<X,—X,<3)
=1-2P(X,=0 & X,=4)
—2P(X,=0 & X,=
—2P(X,=1 & X,=

et
{213

= 7793 (or 0.982)
7938
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| x v ]2[]3]4]

[ P(r=x) | 0 [30]s0] k|

Since » P(X =x)=1,
all x

+30+50+k=1
S k=1-90

Probability distribution of X is

X 1 [ 2] 3] 4
P(X=x) | 6 | 30 | 56 1-9¢

1
(EEX)z1(6’)+2(39)+3(59)+4(1—99)
=0+60+150+4-360
=4-140
E(X?)=1°(0)+2°(30)+3* (50)+4’ (1-90)
=0+120+450+16-1446
=16-866
Var(X) = E(x*)~[E(x)]
=16-860—(4-140)’
=16-860—(16-1120+1966" )
= 2601960’

(iif)

Y=a+bX
Var(Y)=Var(a+bX)
Var(}’) = bEVar(X)

lb3=b2(269—1%93)
3
1966 —26(—)+%=0 ("o b#0)

Using GC,
£=0.0144 or €=0.118 (rejected '.‘0<6’<é)
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