EXCELLENCE QUESTION : AREA BETWEEN CURVES.
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        Find the total area enclosed between the curves :

             y = x( x – 2 )( x – 4 )      and  y =  x( 4 – x )

Solution. Do not look at this solution until you have tried the question!

Drawing graphs is essential for this question.

First we need to find where the graphs intersect.

             Put            x( x – 2 )( x – 4 )    = –  x( x – 4  )

            x( x – 2 )( x – 4 )  +  x( x – 4  ) = 0

(We could multiply everything out, simplify then solve by factorising OR we could just factorise it further at this stage.)
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ie    x( x – 4 )  (x – 2)  +  1     = 0

        so    x (x – 4) ( x – 1)       = 0
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                 x = 0, 1 and 4                                    
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EXCELLENCE QUESTION: AREAS BETWEEN CURVES.

Find the areas between the curves y = x2(x – 6)2 and y = 2x(x – 6)2

[image: image1.png]e e

Page Axes Data Equation Object Window Help

H 9k L ES LI EL] % 7 IR =4 2
Y EE &R BT 4RO S e P ;Df(s(;
[ TEMPLATE fo printing graphs 1 x [ReugEe e

y

]
K
Vs
g
)
2
2
e
(3
[§
L::
et
e
2
h

I Equation 1 y=Xx-6778
I Equation 2 y=x(x-6}4





Solution:

Point of intersection is when x2(x – 6)2 = 2x(x – 6)2
                        x2(x – 6)2 – 2x(x – 6)2   = 0

                     x(x – 6)2 ( x – 2)              = 0

                            x  = 0, 2, 6    

quartic is y = x4 – 12x3 + 36x2       cubic is y = 2x3 – 24x2 + 72x

quartic – cubic = x4 – 14x3 + 60x2 – 72x 


Total area = 110.4 units2
We need to find 2 integrals:


   1                                                            4


( cubic – parabola   and (parabola – cubic  


 0                                                            1


    1                                                            


(cubic – parabola   


0        1


= (x(x–2)(x–4)+x(x–4)dx  


     0 1                                                                      


= (x3 – 5x2 + 4x  dx  


    0                                         1                          


=   x4 – 5x3 + 2x2          =   0.5833333


      4       3             0           (using graphics calc)       


                4                                        


and (parabola – cubic  


       4   1


= ( –x(x–4) – x(x–2)(x–4)  dx  = 11.25


     1                                                                          (using graphics calc)





TOTAL AREA   ≈  11. 8333 units2
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Area B = � QUOTE � ���
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   = 76.8



































Area A = � QUOTE � ���





          =� QUOTE � ���


            





                                                           2                    


          =� QUOTE � ���   x5 – 14x4 + 60x3 – 72x2  


                   5        4         3         2       0





         = 33.6

















