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A Level H2 Math

Discrete Random Variable Test 2

Q1
A box contains 2 red balls, 3 green balls and x blue balls, where xeZ,x>5. A game is played
where the contestant picks 5 balls from the box without replacement. The total score, S, for the
contestant is the sum of the number of green balls chosen and thrice the number of red balls chosen.
The blue balls will not contribute any points, unless all 5 balls are blue. If all the 5 balls are blue,
the score will be 25 points.

20x(x* —3x+14)

(i) Show that P(S=6)= : [2]
(x+5)(x+4)(x+3)(x+2)(x+1)
. . 5
(ii) Given that P(S=6)= 3’ calculate x. [2]
(iii) Complete the probability distribution table for S . [4]
s 1 3 4 5 6 7 8 9 25

P(S =) 2N\ ERRES 5| L

42 63 21 63 84 252
(iv) Evaluate E(S) and find the probability that S is more than E(S). [2]

(v) Find the probability that there are no green balls drawn given that S is more than E(S).[2]
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(1)

X -8 -5 -1 2

PO=n [2_1 [4_2 [1 |3
36 18 | 36 18 | 36 36

E(X)_@_i_E_E 1

92 7 50 64 1
36 36 18 18 127

1307
=—— or 9.08 (to 3s
144 ( )

Var(X)=E(X*)-(E(X)) =

1 1307
127 144n

(i1) Since # is large, X~ N(

For n =30, P(X >0)=0.560 (to 3sf)
For n = 50000, P()_( > 0) =1.00 (to 3sf)

]dpproximatcly by Central Limit Theorem.
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The more rounds this game is played, the higher the chance of casino receiving a
positive average winnings. In other words, it is almost certain that casino will win in

the long run.



