Solutionsto Exercises 8

1. The number of ways of drawing 6 ballsfrom 48 ballsis

48!
6! x (48 —6)!
48l
6! x 42!
_48><47><46><45><44><43
T 6xbhx4x3x2x1
=12,271,512.

48 C6 —

Asthereisonly one selection that matchesthe 6 balls drawn, the probability of winning the jackpot
inthislottery is

— = 0. 149.
12,271,512 0.00000008149

2. Thisisaquestion about permutations as the ordering isimportant. The number of permutations
of 4 features from 10 featuresis

10! 10!_10><9><8><7><6!

10
PpP=—— - __
T ao—4 el 6!

= 5040.

Asthereis only one ordering that matches my preferred ordering, the probability of choosing my
preferred ordering is

1
—— = 0.0001984.
5040 0.000198

3. There are 10 choices for the 1st digit, and 10 choices for the second digit, and so on. Therefore
the number of possible 7 digit phone numbersis

10 x 10 x 10 x 10 x 10 x 10 x 10 = 10, 000, 000

and so the probability of randomly selecting my unique telephone number is

1

— = 0. 1.
10, 000, 000 0000000

4. (a) Assuming that calls are answered independently, X ~ Bin(20,0.85).

(b) The mean and variance are

E(X) =np =20 x 0.6 = 12
Var(X) =np(l —p) =20 x0.6 x 0.4 =48

and so

SD(X) =+/Var(X) = V4.8 = 2.19.



(©)
P(X =9)="Cf (1=p)""
= 2Cy x 0.6” x (1 —0.6)"
= 167960 x 0.010077696 x 0.000041943
= 0.071.

(d)

P(X<2)=P(X=0)+PX=1)
= 20Cy x 0.6” x (1 — 0.6)**7°+ *C; x 0.6" x (1 —0.6)>""
= 0.00000001 + 0.000000329
= 0.000000339.

5. (8 X ~ Po(10)

(b) The mean and variance are

E(X)=A=10
Var(X)=X=10
and so
SD(X) = +/Var(X) = V10 = 3.16.
(©)
Ae2
P(X =12) = =
1012 % 6_10
T
= 0.09478.
(d)

P(X<2)=P(X=0)+P(X=1)+P(X =2)
100 x 710 10! x 710 102 x 710
o T 1 T

=e 04 10e7 19 4 50710
= 0.0000454 + 0.0004540 + 0.0022700
= 0.00277.




