Kinematics: Acceleration in 1D and 2D
· For objects experiencing a rate of change in velocity, the acceleration is:
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· Since the average velocity of any moving object is the slope between two points on a position-time graph:
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Combining these two equations:
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· The area under a velocity-time graph of an object undergoing constant acceleration can be found:
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· The area under a velocity-time graph of an object undergoing constant negative acceleration can also be found:
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· Finally, the following two equations, 
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, can be combined:
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Solving Acceleration Problems in 2D

During the 2010 World Cup Soccer championship game in South Africa, the soccer ball, initially travelling at 12 m/s [East], is redirected by Jonathan’s left foot.  Upon leaving his foot, the ball now travels 14 m/s [35°N of E] straight into the back of the net to give Team Canada the victory!  If the ball was in contact with Jonathan’s left foot for 0.22 seconds, what was the ball’s average acceleration?  

The average velocity between any two points on a velocity-time graph can be given as:
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