Kinematics in 1-Dimension – with acceleration!
1. Computing average acceleration requires knowing the instantaneous velocity at two instants in time, 
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 (or the slope of a secant line on a v-t graph).

Instantaneous acceleration would require knowing the slope of a tangent line on a 

velocity-time graph (or a derivative of velocity with respect to time at some instant).

2. Constant acceleration (nonzero) is a special case which is not really that familiar to us. Try to understand what the units of acceleration mean, 
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? (Think ‘7 m/s positive change in velocity every second’.) You may always write SI acceleration units like this but you may also write m/s2 when you finally do understand the meaning of these units. What does -2 m/s2 mean? And what does that mean if the velocity of the bumblebee is initially -7 m/s? Doesn’t this change the picture completely?

3. The problem with acceleration is that students confuse it with velocity. Also students think that negative acceleration means an object slows down, but when an object falls under the force of gravity, acceleration is in the negative y-direction (downward) and objects “speed up.” Try to think of acceleration direction (+ or -) as the direction of the force which changes the velocity of an object. If a bumblebee has vi = -7 m/s and experiences an acceleration of -2 m/s2  then... The bumblebee is moving left 7 m every second when a wind or some other force pushes it left also. (Notice the same direction of the acceleration with the velocity vector means speed increases from 7 m/s to 9 m/s in one second.) Hence the velocity of the bumblebee after one second of this accelerating force is -9 m/s. (Velocity is more negative or less positive and hence decreased, while speed increased!) Acceleration can be confusing!

4. Displacement and distance traveled can be obtained from area considerations with a velocity-time graph. You’ll have to check out the practice quiz on vt graphs. When you see a velocity-time graph you might note that you won’t be able to determine the initial position (when t = 0 seconds) of the moving object.
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