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4. In a lotter y, each ticke t is fille d ou t by the pur c h ase r with six numbers chosen wit hou t replacement from 1, 2, ....., 49. The
si x winning numbers are chosen at random wit hou t replacement, als o fr om 1, 2, ....., 49; the or der in whi c h thes e si x num-
bers are drawn is irrelev a n t.

(a) To win first prize, a ticke t mu s t cont ain all the six numbers drawn; find the probability a person wit h on e ti cke t wins
first prize.

(b) If the lotter y is con duct e d we ekly, find the probability at lea st on e of the six numbers drawn this week was als o draw n
la st week.

(c ) If 40 mil lio n ti cke ts are sold for a par ticular draw of the lotter y, find the probability the re is a lea st on e winner of first
prize; indicate you r assump tion(s) cle arly.
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(a) The numbers are selected without replacement and order is not im por tant,
so we use unorder ed coun ting.

Pr(1st prize) =
(6

6
)(43

0
)

(49

6
)

=
1

(49

6
)

= 1
13 ,983,816

−−∼ 0.000 000 071 511 .

1

(49

6
)

= 1
13 ,983,816 –∼ 7. 151×10

−8

(all 6 of the winning numbers, and none of the othe r
43, must be selected from the 49 pos sib le numbers)

(b) We approach this probability via the complement of the eve n t of interest.

Pr(≥1 number the same) = 1 − Pr(all 6 numbers different this week)

= 1 −
(6

0
)(43

6
)

(49

6
)

= 1 −
(43

6
)

(49

6
)

= 563,383
998,844

−−∼ 0. 564 035.

1 −
(43

6
)

(49

6
)

= 563,383
998,844 –∼ 0. 5640

(a l l 6 of the numbers this week must be
sele cted from the 43 not chosen last week)

(c ) We als o ap proach this probability via the complement of the eve n t of interest.

Fo r an indivi d ual ticke t: Pr(not a winne r) = 13 ,983,815
13 ,983,816

, so that:

Pr(≥1 winne r in 40,000,000 ticke ts) = 1 − Pr(no winne rs in 40,000,000 ticke ts)

= 1 − (13 ,983,815
13 ,983,816

)
40,000,000

−−∼ 0.942 756 −−∼ 94%.

(a s s uming ticke t numbers
are chosen independently)
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0.9428 –∼ 94%

(a)
Probability

(b)
Probability

(c )
Probability


