Nrich- Quadratic formations answer 
Try using the same input number for both functions. What do you notice?
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x            f(x)      g(x)                  
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-5          14        16

-4          6          8

-3          0          2
-2          -4         -2

-1          -6         -4  
0           -6         -4

1           -4         -2 
2           0          2

3           6          8
4           14        16
5           24        26
How are the two functions related?
The equations for both formulae are…

F(x) = x2 +x-6

G(x) = x2 +x-6+2 
        =x2 +x +4                   
Therefore the relationship between them is…

F(x) = g(x) +2

Or

G(x) = f(x) -2
How are the graphs related?
The graphs are related as the second equation, g(x) is always 2 more than f(x). Also, the graphs make the same ‘U shape’ and the sequences are the same apart form the two differences that occur in every plot. 
If you have met the idea of expressing a function in the form f(x), try to write one function in terms of the other.
F(x) = g(x) +2

(See above)

Experiment with other pairs of functions linked in the same way. Can you explain your findings?

F(x) = x2 +x +3
G(x) =x2 +x + 2

The link between them is…

F(x) = g(x) +1


x     f(x)      g(x)

-5    23        22
-4    15        14

-3    9          8

-2    5          4

-1    3          2

0     3          2                 
1     4          3
2     9          8
3     15        14
4     23        22    
5     33        32
The second problem 
Try to find pairs of input numbers so the both functions. What do you notice?
x        f(x)         g(x)

-5       14           0     

-4       6             -4

-3       0             -6

-2       -4           -6   

-1.5    -5.25      -5.25

-1       -6           -4 

0        -6            0
1        -4            6     

2        0             14

3        6             24

4        14           36

5        24           50

How are the two functions related?

The equations for both formulae are…

F(x) = x2+x-6
G(x) = (x+2)2 + (x+2) -6

        = (x+2) (x+2) + (x+2) -6

        =x2+ 4+ 4x +x +2 -6

        =x2 +5x

Therefore, the relationship between them is…

F(x) = g(x) -4x -6 

Or 

G(x) =f(x) +4x +6 

How are the graphs related?

The graphs are related as they both have the same ‘U shape’ (exponential) and sequences that have the same differences but are in different places. Also they intersect at -1.5  
If you have met the idea of expressing a function in the form f(x), try to write one function in terms of the other.
F(x) =g(x) -4x -6

Experiment with other pairs of functions linked in the same way. Can you explain your findings?
F(x) =x2

G(x) =x2 +x
The link between them is…

F(x) =g(x) -x

X       f(x)      g(x) 


-5       25        20

-4       16        12

-3       9          6

-2       4          2

-1       1          0

0        0          0

1        1          2

2        4          6

3        9          12

4        16        20

5        25        30

I noticed that the g(x) formula was always 2 more than f(x) formula, therefore there where no numbers where they both worked. 





The relationship between these two equations is that they are always one apart. Whatever the difference of the last numbers is, that is the difference in results given. See table. This applies to all equations. 





Both numbers decrease, but at zero the g(x) values sart to go up while the f(x) values only go up at two. The numbers they increase or decrease by are the same but the f(x) lags behind when going up and the g(x) lags when going down. This lagging and changing of differences allows the pairs to have an intercept. This intercept is at -1.5 where both functions equal 5.25. 





These functions are linked in the same way with a difference in the x value. There only a slight relationship as the numbers do not follow the same sequence as they did in the previous one but the f(x) starts higher like before but ends lower just like in he previous tests. 








