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Tutorial 1. Arithmetic and Geometric Series

Question 1

Which series are arithmetic and which are geometric? What is the common difference or common
ratio?

a) 3+6+12+24+... b) 548+11+14+...
c) 100 + 98 +96 + 94 + ... d) 10+5+25+125+...
Question 2

Prove that the sum of the first » terms of an arithmetic series is:

Sp= (al g an)g

Question 3

Consider the geometric series
100+ 80+ 64+ .....

Find the 20™ term, the sum of the first 20 terms, and the sum of the infinite series.

Question 4

Prove that the sum of the first » terms of a geometric series is:

Question 5

Show that the sum of an infinite geometric series is:

S = |q|<l

Question 6

Gauss’s primary school teacher asked the class to add up all numbers from 1 to 100, probably
hoping that this would keep it busy for some time. To the teacher’s astonishment, young Gauss
almost immediately came up with the correct answer. How did he do it?



Question 7
Change the following periodic decimals into fractions.
a) 0.1212... b)-1.1333...

Hint: Periodic decimals can be written as infinite geometric series.

Question 8
Show that 0.9999...=1

Question 9

An Indian king was so impressed by chess that he offered its inventor an award. The mathema-
tician responded that the king should put one grain of rice on the first square, two on the second,
four on the third and so on for all 64 squares, always doubling the number of grains from one
square to the next. How many grains of rice would the king have to pay?

Question 10

|
: i
Show that the series ) — converges to 2.
i=1

Question 11

What process describes the behavior of real GDP better, an arithmetic or geometric one? What
about the price of a share?
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Arithmetic processes are additive and geometric ones
that both real GDP and share prices follow geometric processes.

are multiplicative. It is commonly thought

e FEconomists consider the (relative) growth rate of real GDP, which is measured in percent.
GDPyy 5 =(1+8)GDPy14

GDPy1s —GDPyo14
GDPyg 14

The annual growth rate g is measured in %. For example: 0.03 —3%.

e Investors are mostly interested in the capital gain on a share, measured in percent.

S; =1+ 8)S-1
S, =S,
g= t t—1
St—l

The increase in the share price S from one period to the next is measured in %.



