EXAM P QUESTIONS OF THE WEEK

S. Broverman, 2005

Question 3 - Week of Auqust 8

Six digitsfrom 2,3,4,5,6,7, 8 arechosen and arranged in arow without replacement to
create a 6-digit number. Find the probabilities of the following events.

(a) The resulting number is divisible by 2.

(b) The digits 2 and 3 appear consecutively in order (i.e., 23 appears in the number).

(c) Thedigits 2 and 3 appear in order but not consecutively (i.e. 2 before 3, but at least one other
number between them).

The solution can be found below.



Question 3 Solution

Six digitsfrom 2,3,4,5,6,7, 8 arechosen and arranged in arow without replacement to
create a 6-digit number. Find the probabilities of the following events.

(a) The resulting number is divisible by 2.

(b) The digits 2 and 3 appear consecutively in order (i.e., 23 appears in the number).

(c) Thedigits 2 and 3 appear in order but not consecutively (i.e. 2 before 3, but at least one other
number between them).

Solution: To find the probability that a certain type of comination or arrangement occurs, the

i number of combinations or arrangement of the specific type required
probability is usually formulated as total number of al combinations or arrangements '

For these problems, the denominator is the total number of all 6 digit numbers that can be
created by choosing 6 digits without replacement from2,3,4,5,6, 7, 8. Thetotal number of
6-digit numbersis 7 x 6 x5 x 4 x 3 x 2=15,040 sincethefirst digit can be any one of the 7
integers, the second digit can be any one of the remaining 6 integers, etc.

(@) Thenumberisevenifitendsin2,4,6or 8. For each of these 4 cases, there are
6 x5 x4x3x2="720 arrangements of thefirst 5 digits in the number, since the other 5
digits are chosen from the 6 remaining integers. The numberator of the probability is

e e 2880 4
4 x 720 = 2880 , and the probability is 575 = = .

An aternative solution is to note that there are 7 possible equally likely final digits for the 6-digit
number, and 4 of them make the number even. The probability is % :

(b) There are 5 available positions for the sequence 23 in the 6 digit number:
23**** ’*23** * , **23* * ’***23* , ****23
Thereare 5 x 4 x 3 x 2 =120 ways of ordering the 4 integersin the * positions that are
chosen from the remaining integers 4,5,6,7,8.
600 5

The numerator of the probability is 5 x 120 = 600, and the probability is 7575 = 75 -

(©) Thereare (5) = 15 ordered positions for the 2 and 3 in the 6-digit number

(23**** 2* 3x*x*x *xx*x*23) and 5 of them are consecutive (asin part (b) above).
Therefore, there are (g) — 5 =10 ordered positions for 2 before 3 that are not consecutive.
Asin (b), thereare 5 x 4 x 3 x 2 =120 ways of ordering 4 of the digits 4,5,6,7,8.

- _ s 10x120 5
The numerator is 10 x 120 = 1200, and the probability is =575~ = 57 -




