M-03

Applications of Sequences

Give  dollar  and  euro  answers


















correct to the nearest unit.
1.
A finance company has two 15-year savings schemes. Both schemes involve investing $1000 on January 1st of the first year. After that:

	Plan A

On January 1st of each subsequent year your payment increases by $60 compared with the previous year.
	Plan G 

On January 1st of each subsequent year your payment increases by 5% compared with the previous year.



(a)
Find the contribution made on January 1st of the 6th year under each plan.


(b) In which year does the contribution under Plan G first exceed that under Plan A?


(c) Find the total contributions made over the 15 years under each plan.

2.
The population of a certain fish is estimated to be decreasing by a fixed k% each year, compared with the previous year. At the beginning of 1990 the population was 280 and at the beginning of 2000 it was 185. Assuming this model is correct:


(a) Find the value of k.


(b) In which year will the population first fall below 100?

3.
A woman invests 20000 euros in a stock market fund. What will her fund be worth in 30 years time if the fund grows at an annual rate of:
(a) 4%

(b) 8%
?


(c) 
At what rate would the fund have to grow to be worth a million euros in 30 years time?

4.
In 1989 the author’s home computer had 128 kilobytes of memory. In 2004 the author’s home computer has 80 gigabytes. Assuming the memory of computers increases at a steady rate, by what percentage (correct to the nearest whole number) does it appear to be increasing each year?

5.


	growth rate g% per year
	doubling time d years

	2
	

	3
	

	4
	18

	6
	

	9
	

	12
	


(a) If a quantity is growing at a rate of 4% per year, show that it will double in about 18 years, correct to the nearest year.

(b) Fill in the other doubling times.

(c) Can you find an approximate formula connecting g and d?

6.
A ball is dropped from a height of 80cm. After each bounce it only rises to 60% of its previous height. Find, correct to the nearest millimetre:

(a) The height it rises to after its fifth bounce.
(Make  a  sketch !)

(b) The total distance it has travelled when it  hits the floor for the sixth time.

(c) Getting  a  bit  theoretical  here... 
The total distance it will have travelled after an infinite number of bounces.

7.
Add up all the positive multiples of 7 which are less than 1000.

