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2.4 Creating Equations in Kinematics
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In other words, if we know a body's initial velocity, acceleration and the time
over which it is accelerating, we can find it's final velocity.

ex. A Boeing 737 spends 30 seconds accelerating before liftoff. If it's initial
velocity is 27km/h and liftoff speed is 259.2 km/h,,,
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b) If it only spent 27 seconds accelerating, what would be the jet's flnal\)(\
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If we find the area under a V-t graph, we get displacement. Since the area of

a trapezoid is
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Note that these two equations were derived from straight-line V-t graphs so
they only work with  constant acceleration.
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NOW: if we substitute the first equation into the second, we get a third
equation...
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ex. A water balloon is thrown downward from the top of the school toward an
unsuspecting eighth grader with an initial downward velocity of 2 m/s. How far
does the baIIoon travel in the first 0.75 seconds of its trajectory’?
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Similarly, if we rearrange equation one for Vv, and substitute it into equation two,
we get...
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Finally, if we isolate At from equatlon 1 and sub it mto equatlon 2 we get...

ex. At the beginning of a race a formula 1 race car maintains an initial pace
velocity of 80 km/h. When the green flag is waved indicating the start of the
race, Mario Andretti accelerates constantly over a distance of 500 m to attain a
velocity of 220 km/h. What is Mario's acceleratlon’P 2
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REMEMBER: these equations only work for constant acceleration!!!
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