Starting to Explore Four Consecutive Numbers
Link: https://nrich.maths.org/11140

1(a)                 a+b+c+d=130  (First equation)
a,b,c,d are consecutive numbers so each number is 1 more than the previous number.
So we know that: 
b = a+1
c = a+2
d = a+3
Now we can substitute b,c,d using only one variable (a). 
So, the new equation which can be formed is:
a+(a+1)+(a+2)+(a+3)=130         (Second equation)
When simplified and the like terms are collected the simpler equation is:
4a+6 = 130                             
4a  = 124
That gives us,     a = 31
If a = 31 then:    b = 32, c = 33,    d = 34

We can double check by adding the values of  a, b, c, d and check if they total to 130, which they do. I chose this method because I found it simpler, and I had already predicted that trying to solve the (First equation) would be more difficult than the (Second equation). We cannot solve the (First equation) by itself, as there are 4 variables and only one equation provided. If I wanted to work out the individual values of the 4 variables, I would need at least 4 equations which were not able so that is why I think that my method was the simplest and most effective way to solve this investigation.

1(b)
Using the above logic, we can solve this a+b+c+d = -38.
Although the sum is negative, the above method (as in 1(a)) can be used. In terms of (a – the first consecutive number), the sum of any 4 consecutive numbers can be written algebraically as  (4a+6). 
Now we can solve the linear equation:   4a+6= -38
4a+6=-38
4a = -44
That gives us,     a = -11
If a = -11 then:    b = -10,  c = -9,    d = -8 

2)
If we continue to follow the same rule that:
b = a+1
c = a+2
d = a+3
then we can always substitute b, c, d using a.
When arranged algebraically the questions reads:
a+b+c = d+10 (Equation No.1)
Now, we can substitute b,c,d using only one variable (a).
The newly formed equation is:
a+(a+1)+(a+2) = (a+3)+10
When simplified and the like terms are collected the simplified equation is:
3a+3 = a+13
Now we can solve the linear equation:   3a+3 = a+13
3a+3 = a+13
2a+3 = 13
2a = 10
That gives us,     a = 5
If a = 5 then:    b = 6, c = 7,    d = 8
 We can check if this is right by finding the total of a, b, c and making sure that it is 10 more than d. 
5+6+7 = 18
18-10 = 8

3) The answer to this equation is quite an important observation which shows how there is no difference between the sum of the first and last numbers and the sum of the second and third numbers in a sequence of 4 consecutive numbers.
(a+d) – (b+c)    Using the same rule:
b = a+1
c = a+2
d = a+3
we can substitute b,c,d in terms of a.
So the new equation reads:
(a+(a+3)) – ((a+1)+(a+2))
The simplified equation is now:
(2a+3) – (2a+3) = 0

This question also demonstrates another important concept. The smallest  and largest number can be balanced out by two middle numbers. For example, if we take the sequence of 4 consecutive numbers (3, 4, 5, 6), the smallest and largest numbers (3  and 6) are balanced/equalised out by the two middle numbers (4 and 5). 
(3+6) – (4+5) = 0
That concept can be visualised by the drawing:
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1- -1 = 0
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4)
a+b+c – d 
The other variables (b, c, d) can be substituted in terms of (a). 
So, the new equation would be:
(a+(a+1)+(a+2))  - (a+3)
When simplified and like terms are collected the equation reads:
(3a+3) – (a+3)
We can simplify this more to:
2a
This gives us:
a+b+c – d = 2a
From this question, we understand that when the first 3 consecutive numbers are added together, and their sum is subtracted by the fourth consecutive number the answer is double the first consecutive number. 
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