What causes your EV Challenge vehicle to move down the track?

Newton’s Laws of Motion

     Isaac Newton was a brilliant man but I don’t think that he ever built an EV Challenge vehicle. He spent most of his time solving problems, conducting experiments, or devising mechanical models to help him understand how things work. The information that he collected can help you understand how to design and construct a successful transportation challenge vehicle.  
     If you place your EV Challenge vehicle at the starting line it just sits there until you turn the power switch on. That is what we want the vehicle to do but why does it just sit there? This happens because the forces acting on the vehicle are balanced. But what are balanced forces? Two forces that are equal in size and opposite in direction are called balanced forces. There are two unbalanced forces acting on your vehicle while it sits at the starting line, gravity and the force exerted by the chassis and wheels. The chassis and wheels of the vehicle exert a force that is equal and opposite of the downward force gravity. Friction (the resistance met by an object when moving over or turning against another object) is also helping to keep the vehicle from moving. These forces are balanced; they cancel each other out so the vehicle remains still. It will remain still until an unbalanced force acts on it. 
      Newton’s First Law states that an object will not change its motion unless an unbalanced force acts on it. An unbalanced force is any force that changes the motion of the object it is acting on. When you turn on the power switch for your vehicle you activate an unbalanced force. The flow of electrons (electricity) provided by the solar cell or two 1.5 volt AA batteries causes the motor to spin. The force produced by the spinning motor and the gears that are attached to the motor and axle result in a forward force (push). If the push is great enough to overcome the other unbalanced forces acting on the vehicle (friction and gravity), your vehicle will start to accelerate (change in velocity) up the track.

      Newton’s Second Law states that the acceleration of an object is dependent upon two variables - the net force acting upon the object and the mass of the object. How fast your vehicle accelerates depends on these two things; the mass of the vehicle (weight) and the size of the unbalanced force. The amount of force or push available to move your vehicle will be determined by several things; the vehicles gear ratio, the diameter of the wheels, the solar cell or battery voltage and how the wires are connected. The mass of your vehicle will be determined by your choice of materials. It is important to make your vehicle as light as possible. You should choose materials that are light but still durable. In simple terms, if you make two vehicles and everything is exactly the same except for the vehicles mass, the lighter vehicle will accelerate and climb the hill faster. If the mass of your vehicle is excessive or there is too much friction between the moving parts, your vehicle may just sit there and not move at all. If you’ve done a good job engineering and building your EV Challenge vehicle it should work well. 

     Like I said at the beginning, Isaac Newton was a brilliant man and hopefully his observations have helped you better understand why your EV Challenge vehicle travels down the track.
