
 

 

Sequences and Series 

Arithmetic Sequences 

An arithmetic sequence is a sequence in which there is an equal difference between each of the 

terms, i.e. adding/subtracting the same number each time. For example: 

2; 8; 14; 20; 26; 32… 

In this sequence, we add 6 each time. This is our common difference, which we call d. The first term, 

which we call a, is 2. In a more general form, using a and d in place of actual numbers, an arithmetic 

progression looks like this: 

a; a+d; a+2d; a+3d… 

The general form of an arithmetic progression, which we can use to find the nth term, is this: 

Tn = a+(n-1)d 

Some examples using this formula: 

1. Rufus gains 2 ears every day. How many ears will he have after a year? (365 days) 

2. After how many days will he have 22 ears? 

3. Find the general form of the following arithmetic progressions: 

a. 18; 13; 8… 

b. -5; -8; -11… 

c. ½; 5/2; 9/2… 

d. -10; -10; -10… 

 

We can also find the sum of an arithmetic progression up until a given term, using a formula, which 

is much easier than adding the terms up individually. Imagine being asked to add up all of the 

numbers from 1 to 100. They form an arithmetic progression where a=1 and d=1. 

A shortcut here is that the sum = (first term + last term) * number of pairs 

In this example, this would be sum = (1+100)*50 

          = 5050 

We can use this to find the general formula for the sum of an AP. 

   
 

 
              

Where the last term is Tn, therefore: 

   
 

 
            



 

 

Use this formula to solve these problems: 

1. Find S20 of 4+10+16… 

2. Find S15 of (-5) + (-8) + (-11)… 

3. The sum of the first 4 terms of an AP is 26. Find the first term if the common difference is 3. 

 

Now try these examples of AP problems: 

1. The 4th term of an AP is 7. The 2nd term is (-1). Find the first four terms of the sequence. 

2. The 5th term of an AP is 60. The 4th is 50. What is the first term? 

3. If T3 = 16 and the first term = 8, which term is equal to 76? 

4. For the sequence: 2;5;8… 

a. Find S10 

b. How many terms will give a sum of 57? 

5. Find the (a) and (d) of an AP with T3 = 13 and S4 = 42. 

  



 

 

Geometric Progressions 

Arithmetic progressions involve the use of the addition and subtraction operators, adding or 

subtracting a constant amount every term. But what about a sequence like: 

2; 4; 8; 16… 

Here, it is not a constant difference between terms. Instead, there is a common ration, which we call 

r. In this case, it is equal to 2, as is a, the first term. Using a and r to represent a geometric 

progression: 

a; ar; ar2; ar3… 

The general form for the nth term of a GP is: 

Tn = arn-1 

Here are some examples: 

1. T3 = 12; T5 = 48. Find a and r 

2. If: 2; x; 18… form a GP, find the value of x 

 

As with APs, we can find the sum of a GP.  However, it works slightly differently. 

Sn = a + ar + ar2 + ….arn-1 

rSn = ar + ar2 + ar3 + ….arn 

Sn – rSn = a - arn 

Sn(1 – r) = a(1 – rn) 

Therefore,    
       

   
  OR     

       

   
 

    Use when r < 1   Use when r > 1 

Try these: 

1. a=5; r =2; Find S5 

2. T3 = 27; T4 = 81/4; r = 3/4 ; Find S5 

 

For a GP where -1 < r < 1; the terms shrink each time. As such, the sequence converges and will, 

theoretically, reach an end when n=∞. Consider one of Xeno’s Paradoxes: 

If I walk halfway towards my destination, and then halfway again, and again, and again, I will never 

reach my destination. 



 

 

Philosophically, this is true. However, after a while, the distance between Xeno and his destination 

(probably another country, these days) will be negligible and can be discounted. This can be 

demonstrated with this sequence: 

½ + ¼ + 1/8 + 1/16 + …. = 1 

This is the practical result of Xeno’s infinite journey – he will, for all practical intents and purposes, 

reach his destination. 

So how do we find the sum to infinity? 

   
       

   
 

As n∞, rn
0 

Therefore: 

    
 

   
 

Try it if Brian vomits 500 ml and, every hour after that, he vomits half as much as the previous time. 

If Brian continues to vomit forever, how big a bucket will he need to hold his puke? 

  



 

 

Quadratic Sequences: 

Consider a sequence such as this: 

3; 6; 11; 18… 

It isn’t an AP, and nor is it a GP. It is, in fact, a quadratic sequence. A major hint is that, if a sequence 

is not an AP or a GP and you are given 4 terms, it is most likely a QS, because you will need 4 terms 

to work with. 

The differences between the terms is not constant. Above, it forms its own sequence: 

3; 5; 7… 

But this sequence has a constant difference. We call this the second difference; the difference 

between the differences. If a sequence has a constant 2nd difference, then it is a quadratic sequence. 

For these, the following formulae need to be used: 

            

           

         

                     

(the a in the above formula does not refer to the first term, but rather the a in the general form) 

Try it on the sequence given above. You should get:         

 

Try these: 

1. Find Tn for: 

a. 1; 7; 17; 31… 

b. 9; 6; 1; -6… 


