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This study by Randy Knight introduces me to some interesting concepts since I like riding a lot. I have never put it into my mind about some complex equations but only focus on the gravitational force when climbing down a hill. From this paper by Randy Knight, going round trip on a level, windless terrain is faster than going on terrain that includes wind and hills. This is my explanation.
	A bicycle travelling on level ground which is windless has two forces acting parallel to the motion’s direction. These two forces are a propulsion force Fprop in the forward direction and a retarding friction force Ffric. The bicycle’s tire force on the road is the propulsion force which is the third-law reaction to the force on the tire that is exerted on the road by the cyclist upon pressing on one pedal via the bicycle's gear-and-chain system. When a cyclist pushes against the road, the road pushed the cyclist and drives him forward. Granola when it comes to cyclist is the required internal energy source as per the propulsion forces. The chain and the wheel of the bicycle have other forces of friction and these are considered the internal forces. Only Fprop and Ffric appear on Newton's second law of motion since the internal forces only affect the how much of the expenditure of cyclists energy in order to propel the bike. Since there is no net force on a bicycle moving in a windless straight line, then
Fprop = Ffric …………………….. (i)
For this bike to be propelled at v speed, power will be
P= (Ffric)v…………………………. (ii)
The equation (ii) above shows the amount of power that the cyclist must generate so as to ride at a speed, v which is steady. 
	Now let us consider a bicycle going on a terrain that includes hills and winds. There will be four forces acting parallel to the motion direction. These four forces are a propulsion force Fprop in the forward direction, a retarding friction force Ffric , wind resistance force Fwind and gravitational force Fgrav . The gravitational force is given by Fgrav  = ± mg sin θ. With both slope and wind added in this terrain, then the propulsion force is the force the tire of the bicycle exerts on the road via the gear-and-chain system of the bicycle when a cyclist presses the one pedal down. “Propulsion forces are difficult for beginning students to understand, and they require the system to have an internal source of energy- gasoline for your car, granola bars for the cyclist.” (Knight, pg. 275) The internal forces such as those in bearings and the chain are not used in Newton's second law of motion. This is because the internal forces only have an effect on how the cyclist expenditure energy. In accordance with the Newton’s law, the bicycle does not have a net force and therefore the force of propulsion must exactly balance the other three forces.
Fprop = Ffric + Fwind +  Fgrav ……………………………… (iii)
Power will be required for this bike to be propelled a windy uphill at a speed v. Therefore, power will be given by,
P= (Ffric + Fwind +  Fgrav)v…………………..(iv)
	This equation shows that power must be generated to ride a uphill at a steady speed, v. Comparing equation (ii) and equation (iv) shows that;
(Ffric + Fwind +  Fgrav)v > (Ffric)v.
	This shows that more power must be generated while riding a windy uphill terrain at a steady speed as compared to a level, windless terrain. This shows that it is faster to go round trip on a level terrain which has no wind as compared to going on a terrain comprising hills and wind.    
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