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Applications of Arithmetic and Geometric patterns 
Student name: ____________________________________ Score: _______ 

1. The population of an Italian city at the end of 2014 was 386 200. The population increases 

by 1.32% per year. 

(a) Write down the population at the end of 2015. 

(b) Find the population at the end of 2020. 

2. A new restaurant opened and during the first week their profit was €50. 

The restaurant’s profit increases by €15 every week. 

(a) Find the restaurant’s profit during the 8th week. 

(b) Calculate the restaurant’s total profit for the first 10 weeks. 

A bistro opened at the same time as the restaurant. During the first week their profit was 

also €50. 

The bistro’s profit increases by 15% every week. 

(c) Find the bistro’s profit during the 8th week. 

(d) Calculate the bistro’s total profit for the first 10 weeks. 

In the mth week the bistro’s total profit exceeds the restaurant’s total profit, for the first 

time since they both opened. 

(e) Find the vale of m. 

3. 256 competitors enter round 1 of a badminton tournament, in which each competitor plays 

a match against one other competitor. 

The winning competitor progresses to the next round (round 2); the losing competitor 

leaves the tournament. 

The tournament continues in this manner until there is a winner. 

(a) Find the number of competitors who play in round 4 of the tournament. 

(b) Find the total number of rounds played in the tournament. 

(c) Find the total number of matches played in the tournament. 

4.  A comet orbits the Sun and is seen from the Earth every 76.6 years. It is recorded that the 

comet was seen from the Earth in the year 1066. 

(a) Find the year in which the comet was seen from the Earth for the fourth time. 

(b) Determine how many times the comet has been seen from the Earth up to the 

year 2020. 

(c) Which year it is expected that the comet will be seen again from the Earth? 
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5. Alfredo walks to work each morning. During the first minute he walks 60 metres.  

In each subsequent minute he walks 2% more than the distance walked during the 

previous minute. 

The distance between his house and work is 1150 metres. Alfredo leaves his house at 

08:00 and has to be at work at 08:15. 

Explain why he will not be at work on time.  

6. The population of black rhino in Africa is increasing at an annual rate of 2.5%. At the 

beginning of 2012, the population was 4 845. 

(a) Write down the population of black rhino at the beginning of 2013. 

(b) Find the population of black rhino at the beginning of 2018. 

(c) Find the number of years, from the beginning of 2012, it will take the population 

of black rhino to exceed 10 000. 

7. Andrew and Pam start work at the same company on the same day. They each earn an 

annual salary of £10 000 during the first year of employment. The company gives them a 

salary increase following the completion of each year of employment. Andrew is paid 

using plan A and Pam using plan B. 

Plan A: The annual salary increases by 4% each year. 

Plan B: The annual salary increases by £450 each year. 

(a) Calculate: 

(i) Andrew’s annual salary during his second year of employment. 

(ii) Pam’s annual salary during her second year of employment. 

(b) Write down an expression for 

(i) Andrew’s annual salary during his nth year of employment. 

(ii) Pam’s annual salary during her nth year of employment. 

(c) Determine the number of years for which Andrew’s annual salary is greater than 

or equal to Pam’s annual salary. 

Both Andrew and Pam plan to work at the company for a total of 12 years. 

(d) (i)      Calculate the total amount that Pam will be paid during these 12 years. 

(ii) Determine whether Andrew earns more than Pam during these 12 years. 
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8. Dennis visits a tourist centre. It opened at the start of 2019 and in the first year there were 

15 000 visitors. The number of people who visit the tourist centre is expected to increase 

by 12% each year. 

(a) Calculate the number of people expected to visit the tourist centre in 2021. 

(b) Calculate the total number of people expected to visit the tourist centre during 

the first 15 years since it opened. 

9. Give your answers to the nearest dollar. 

On Ryan’s 18th birthday his parents gave him options of how he might receive his monthly 

allowance for the next two years. 

Option A: $70 each month for two years. 

Option B:  $15 in the first month, $20 in the second month, $25 in the third 

month, increasing by $5 each month for two years. 

Option C: $15 in the first month and increasing by 12% each month for two years. 

Option D: Investing $1 600 at a bank at the beginning of the first year, with an 

interest rate of 5% per annum, compounded monthly. 

Ryan does not spend any of his allowance during the two-year period. 

(a) If Ryan chooses Option A, calculate the total value of his allowance at the end 

of the two-year period. 

(b) If Ryan chooses Option B, calculate 

(i) The amount of money Ryan will receive in the 18th month. 

(ii) The total value of his allowance at the end of the two-year period. 

(c) If Ryan chooses Option C, calculate 

(i) The amount of money he will receive in the 14th month. 

(ii) The total value of his allowance at the end of the two-year period. 

(d) If Ryan chooses Option D, calculate the total value of his allowance at the end 

of the two-year period. 

(e) State which of the options, A, B, C or D, Ryan should choose to give him the 

greatest total value of his allowance at the end of the two-year period. 
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10.  Diego and Pamela each began a fitness program. On day one, they both ran 500m. 

On each subsequent day, Diego ran 100m more than the previous day whereas Pamela 

increased her distance by 2% of the distance ran on the previous day. 

(a) Calculate how far 

(i) Diego ran on day 20 of his fitness programme. 

(ii)  Pamela ran on day 20 of her fitness programme. 

On day n of the fitness programmes Pamela runs more than Diego for the first time. 

(b) Find the value of n. 

  

www.mathssupport.org
http://www.mathssupport.org

