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The images above were produced in Solidworks based off the original 2D designs they show the frame of the soapbox as metal piping to give it structure and safety as it acts as a barrier in case of a crash. By looking at the design the front of the soapbox is rounded to help it improve its aerodynamics making it stick to the course better. The front frame of the soapbox is rounded at 60°, this is so the soapbox can punch through the air and causing it to flow upward. This design also features supporting pieces at the top and in the front on the cart to enhance its strength if it is in a collision when completing the course. The steering and seating position in centred to help with weight ratio and its driving experience. The wheels are designed to be on the side of the soapbox rather than directly under it, this will hopefully improve its traction and balance making it easier to drive than putting the wheels underneath which would have caused the driver to not feel in control of the soapbox. 
 

[bookmark: _Toc134717392]Calculations 
[image: ] 
q=   = 34° 
Length of XZ= 2602 + 3802=212000.   =460m 

To find the angle of the incline that the soapbox car will be travelling down the formula   will be used. In the diagram above it shows that the length of YZ is 260m and the length of XY is 380m, by adding these values into the formula q=    the answer is a 34° decline.  
In order to calculate the length of the incline which is labelled as XZ the sum  which equals the length of XZ to be 460m.  
The importance of these equations is it will show the degree of the decline on the course and the length of the decline. 
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Looking at B 
U=15m/s 
V=0                                                    
a=-1.7 
t=? 
t= t== = 8.8s   
Total Distance = xbxh   
S= x (40+8.8)x15= 366m            

The figure above shows a diagram of a velocity time graph, plotted on it is the speed that the soapbox will be achieving and, how long it takes to achieve that speed. On the graph it shows that the soapbox will be hitting a speed of 25m/s in 40s. To find out how long it will take the soapbox to decelerate from 25m/s, the calculation will be done by looking at section B of the graph. The equation t=  will be used, t=  therefore it will take the soapbox car 8.8s to decelerate back to 0m/s.  
The velocity time graph also allows the total distance travelled during that period to be calculated. By using the sum of the area of a triangle which is bh, adding values into that S=  x (40+8.8)x15 the total distance travelled during that period is 366m.           
By finding out the answers above, it is important as it shows how quick and how well the soapbox car can break and decelerate back to 0m/s, as well as finding how far the soapbox has travelled during that time. 
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Power= f×v = 50×15=750w 
M=70kg 
V=15m/s 
KE=?  
KE= Mv2   KE=70152 =7875J

To calculate how much power the soapbox car produces when acting downhill. It is estimated that the soapbox will produce 50N of force and has an initial velocity of 15m/s. To find the amount of power the equation P=F×v is used, therefore P=50×15 which works out to be 750w.  
The amount of kinetic energy can also be calculated by using the formula KE=  Mv2, so KE= 70152 which the soapbox car will be producing 7875J of kinetic energy during that period. 
By performing these calculations, it will show the amount of power and kinetic energy that the soapbox car will be producing. 
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M=70kg 
F=50N 
µ= ? 
µ= =  = 0.07
 
By using the values of the mass and force of the soapbox it can be worked out to find the coefficient of friction. Using the formula µ=   by adding the soapbox values µ=   the coefficient of friction that the soapbox car produces is 0.07. 
The reason for this calculation is to show how much friction there will be between the tyres of the soapbox and the surface it will travel on. 
 
 
 
 
 
 
 
 
 
 








[bookmark: _Toc134717393]Quality of Results  
Overall, the suitability of this soapbox is well designed as it is fast, nimble and would be able to complete the course in a suitable time.  
By examining all the calculations and results of the soapbox car it displays that the designed soapbox it able to complete the course in a fast and an appropriate time.  
After finalising every task that needed to be done to build the soapbox there is still room to improve some features on it such as, the diverse types of materials that were used to create the same of the soapbox. This area could have been more researched and resourced better and more durable materials. 
[bookmark: _Toc134717394]Evaluation  
To conclude this project, it can be best described as successful. The soapbox that has been designed shows that it is efficient to complete the Richards Castle Derby course in an outstanding time. There have been various skills that has also been developed throughout completing the project such as big decision making when coming to select what materials would be the best and the final design. Time management skills to ensure that all tasks were completed before its deadline. The CAD design proves the soapbox to be strong and nimble when it would be on the course and the calculations done provides clarity that the soapbox will achieve an impressive performance overall.  
To improve this project some more different calculations could be used to look at different aspects of the soapbox such as its strength and torque, by doing that it would give more useful information that would be greatly beneficial. More time could also be spent on the CAD design by improving its design and making it look more professional.  
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