Sequences and Series

1. Peter began a workout program. On the first day of training, he will do 7 push-ups. On the second day, he will do 13. On the third day, he will do 19. Assuming Peter is able to keep the same increase from day to day,

a) How many push-ups will he do on day 15 of his training?
b) On which day will he do 277 push-ups?

c) How many total push-ups will he have done after 20 days of training?

d) If his goal is to do a total of 7700 push-ups in his training, how many days will he have to train to achieve his goal?

2. Bob’s dad is pretty cheap. He decides to give Bob 1 cent for his first birthday, 5 cents for his second birthday , 9 cents for his third birthday and so forth.
a) How much will Bob get on his 30th birthday.
b) When will Bob get $1.29?

c) How much will Bob get up to and including his 50th birthday?

d) Bob wants to save all his birthday money until he has enough to buy a $161.10 remote control car. How old will Bob be when he has enough money?

3. A display of cans has 113 cans in the bottom row, 110 in the second to bottom row, 107 in the third to bottom row and so forth. Knowing that there are two cans in the top row, 
a) Write the general term for the number of cans in any row.

b) How many cans are there in the 19th row from the bottom?

c) How many rows are there in total?

d) How many cans are in the display?
4. A painting was purchased for $3700. The painting increases by 15% in value every year.

a) Write the general term for the value of the painting.

b) Find the value of the painting after 8 years.

c) Find the value of the painting after 20 years.

5. A car was bought for $34,500. The car value depreciates by 8% every year. 

a) Write the general term for the value of the car.

b) Find the value of the car after two years.

c) Find the value of the car after 15 years.

6. A population of rabbits doubles every year. The population is currently 25. 

a) Write the general term for the number of rabbits in the population.

b) How many rabbits will there be after ten years?

c) How many rabbits will there be in twenty years?

7. Georgia’s mom gave her 1 cent on her first birthday, 2 cents on her second birthday, 4 cents on her third birthday, 8 cents on her fourth birthday and so forth.
a) How much did Georgia receive on her 10th birthday?

b) How much did she receive on her 30th birthday?

c) How much did she receive up to and including her 25th birthday?

d) How much did she receive up to and including her 30th birthday?

8. The mayor of a town has to contact everyone regarding a general meeting. He will contact four people who will then each contact four people themselves who will then contact four more people and so forth.

a) How many total people will be reached by the 8th level of this system?

b) How many people are there in the town if everyone is contacted after 12 levels of this system?

9. A well initially produces 48 000L of water. The production of the well decreases by 7% every year.

a) How many litres of water will be produced in the 5th year?

b) How many total litres will be produced in the first 16 years?

c) How many litres will be produced until the well runs dry?

10. A hot air balloon rises 30m in its first minute. Suppose that in each successive minute, the balloon rises 75% as high as in the previous minute. 
a) How high would the balloon be after 10 minutes?

b) Find the maximum height reached by the balloon.

11. A pendulum travels 70 cm for its first swing. Assuming that each successive swing is 60% of the previous swing, how far will the pendulum swing until it comes to rest?
Answers

1. a) 91       b) 46         c) 1280                                                                               9. a) 35 906.50
2. a) $1.17      b) 33rd b-day       c) $49.50                                                                  b) 470 995.34
3. a) tn = 116 – 3n         b) 59        c) 38          d) 2185                                                c) 685 714.29
4. a) tn = 3700(1.15)n-1        b) $11 318.38          c) $60 556.19                             10. a) 113m         b) 120m
5. a) tn = 34 500(0.92)n-1         b) $29 200.80        c) $9877.26                              11. 175 cm
6. a) tn = 25(2)n-1              b) 25 600            c) 26 214 400                               
7. a) $5.12          b) $5 368 709.12       c) $335 544.31      d) $10 737 418.23
8. a) 87 380        b) 22 369 620   
