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Part 1 
𝑏√2−𝑎√22
𝑉𝐹𝑟𝑢𝑠𝑡𝑢𝑚=1/3×𝐻×(𝑎^2+𝑎∙𝑏+𝑏^2)
a^2=0.8^2
a=0.8
b=2X1.8xsinx+0.8√2
                   √2
c=1.8
H=1.8cosx
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Optimisation
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Based on the graph, it seems that the volume is maximum for X = 1.5 cm, that is,
𝑉=4×1.53−40×1.52+100×1.5
∴𝑉=73.5𝑐𝑚3
This solution can be refined by considering more data points, that is, a finer range of X values. For example, if we were considering X values every 0.01 cm apart instead of 0.5 cm, we would certainly generate an identical solution than the exact result provided by the analytical solution. This can be easily implemented in Matlab.

Graphical Solutions in Matlab
%Range of X values to be considered
X = 0:0.01:90;
 %Calculation of the volume for each X values
a=0.8;
H=1.8.*cosd(X);
b=(2..*sind(X)+0.8.*sqrt(2))/sqrt(2);
V = (1/3).*(H).*(a.^2+a.*b+b.^2);
 
%Plotting the graph
plot(X,V,'r','Marker','o','MarkerSize',0.6,'MarkerFaceColor','g','MarkerEdgeColor','b')
 
%Determination of maximum volume:
MV=max(V);
disp('The maximum volume in m^3 Frustum is:')
disp(MV)
 
%Determination of optimum length X
Position=find(V==MV); 
XC=X(Position);
disp('The angle alpha in degrees of edge with respect to the vertical is:')
disp(XC)
The angle alpha in degrees of edge with respect to the vertical is:
   41.7400
 
>> coode1p1
The maximum volume in m^3 Frustum is:
    2.2681
 
The angle alpha in degrees of edge with respect to its being vertical is:
   41.7400
 
>> coode1p1
The maximum volume in m^3 Frustum is:
    2.2681
 
The angle alpha in degrees of edge with respect to the vertical is:
   41.7400
Part 2 
1. manufacturing processes (500 words)
Cutting---Abrasive water jet (AWJ)
· Awj 
The steel sheet is a thick material and require cutting certain points in this sheet, AWJ fits that area in these specialties as it will not have any problem cutting sheet steel, as there also requirement of accuracy the AWJ is able to cut a 0.013 mm, as it is a water jet there is does not overheat while in use which will help in process 400 buckets. Due to have AWJ a near point accuracy the process can more on to foaming process without require additional steps like weld edge preparations

· Foaming -- Computer numerically controlled (CNC)
 The sheet needs to be formed into the coated shape to do this a CNC machine will used as it is the most logical and choice to create the buckets as it is able to bend the sheet up to 140 angle and able to bend metal from and point across the sheet. The CNC can be programmes to meet the specific details such as angles and length of the bucket and can used efficiently as it only person alone needs be at the station, this allows portable CNC machines to be used to foam each sheet and into shape
· Joining—TIG 
As the shape is a pyramid it requires work at an angle which could be difficult in using other process as the accuracy is key in joining the sheet, therefore TIG will used for joining of each side to the material. As TIG has a high melting point the process of joining each joint, time wasted will not be wasted, to reduced time another process will be used as well this is stitch welding to reduce manufacturing process
· Coating---powder
As the of the probability of a corrosion to cure due to the material that is use, the analytical is to use and power coating as the coating itself can make the steel more durable, while applying coating it can be thicker without and setbacks that can happen like using liquid coating as it has the possibility of leaves noticeable marks left on the steel. if the contractor requires a colour this will not be a problem as the power can in an extensive range of colours, another reason to use
· Quality inspection
To make sure that all variable stabs are correct this procedure is a vital one which will investigate each process of manufacturing to make sure that accuracy of the design has been met for each pyramid, each pyramid will have it checks from its foam to its welding process as there is a possibility that out of a mass production line there could be a normally occurring which could produce a faulty goods.
Quality inspection
2. Due to having these processes there are also a few setbacks that must be put into consideration to account for any losses within the material which may have areas may need to adjust to meet the demand.
AWJ
It may be beneficial but however the process, but it can the occasions that the sheet looking sandblasted which may need to be cleaned by before the next process, depending on the thickness of the sheet it may have the possibility of a longer manufacturing process as it is more time-consuming process
TIG 
As it has a high melting point needs to be mindful as there is a possibility that damage to product with may need in restarting the whole process again and while may cause wastage 

CNC bending
As the bending process of a material to a certain degree there are some accommodations that may occur as the material has now added a radiant to the design which shortens the length the material, to solve this additional material may be added to make up difference this will be added from the offcuts from the steel sheet which were from the cutting process 

Powder coating
As there is no way to control how much coating is placed on each sheet as it is a powder there is a possibility that multiple coatings may need reapplied for the final product.


Working for part 3 with Chris 
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Figure 2: Steel plate from which a bucket is made.
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