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DISCRETE MATHS (Q 6 & 7, PAPER 2)
2002
6 (a) Nine friends wish to travel in a car. Only two of them, John and Mary, have licences to
drive. Only five people can fit in the car (i.e. the driver and four others).
In how many ways can the group of five people be selected if
(i)

both John and Mary are included

(ii) either John or Mary is included, but not both?
Later, another one of the nine friends, Anne, gets a driving licence.
(iii) The next time the journey is made, in how many ways can the group of five be
chosen, given that at least one licenced driver must be included?
6 (b) (i)

Solve the difference equation 6un + 2 − 5un +1 + un = 0, where n ≥ 0, given that
u0 = 5 and u1 = 2.

(ii) Find an expression in n for the sum of the terms u0 + u1 + u2 + ... + un .
(Hint: It is the sum of two geometric series.)
∞

(iii) Evaluate the sum to infinity of this series (that is:

∑u
n= 0

n

).
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7 (a) Two unbiased dice, each with faces numbered 1 to 6, are thrown.
(i)

What is the probability of getting a total equal to 8?

(ii) What is the probability of getting a total less than 8?
7 (b) The table below shows the prices of various commodities in the year 2000, as a percentage of their prices in 1999. These are called price relatives. (For example, the
price relative for Food, Drink & Other Goods is 105, indicating that the cost of these
items was 5% greater in 2000 than in 1999.)
The table also shows the weight assigned to each commodity. The weight represents
the importance of the commodity to the average consumer.
Commodity
Housing
Fuel and Transport
Tobacco
Services
Clothing & Durable Goods
Food, Drink & Other Goods

Weight

Price in 2000 as % of price in 1999

8
19
5
16
10
42

110
108
116
105
97
105

(i) Calculate the weighted mean of the price relatives in the table.
(ii) Calculate, correct to two decimal places, the change in the weighted mean if
Tobacco is removed from consideration.
7 (c) A palindromic number is one that reads the same backwards as forwards, such as
727 or 38183.
(i)

The year, 2002, is a palindromic year. When is the next palindromic year?

(ii)

How many palindromic years are there from 1000 to 9999 inclusive?

(iii) A whole number, greater than 9 and less than 10 000, is selected at random.
What is the probability that the number is palindromic?

ANSWERS
6 (a) (i) 35

(ii) 70

(iii) 120

6 (b) (i) un = 2( ) + 3( )

(ii) 4[1 − n1+1 ] + 92 [1 − n1+1 ]
3
2

(iii) 8 12

7 (a) (i) 365
7 (b) (i) 105.72

(ii) 127
(ii) 0.54

7 (c) (i) 2112

(ii) 90

1 n
2

1 n
3

(iii)

7
370

