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Position velocity and acceleration worksheet calculus
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rice, carpet, rock, rocket, rake, rag , write , Rainbow, robot, rope, band flurry, berry, cherry, worry, hurry, about every time you get into your car, you experience first-hand differentiation. Your speed is the first derivative of your position. And when you step on the accelerator pedal or brake – accelerate or slow down – you experience a second derivative. When
a function gives the position of something as a function of time, the first derivative indicates its velocity, and the second derivative indicates its acceleration. So you differentiate the position to get speed, and you differentiate speed to get acceleration. Here is an example. A yo-yo moves straight up and down. Its height above the ground, as a function of time,
is given by the function where t is in seconds and H(t) in inches. At t = 0, it is 30 inches above the ground, and after 4 seconds it is at a height of 18 inches. The height of the yo-yo, from 0 to 4 seconds. Velocity, V(t) is the derivation of the position (height, in this problem), and acceleration, A(t), is the derivation of the velocity. This is how the charts of the
height, speed and acceleration of the yo-yo work from 0 to 4 seconds. Speed versus speed. Your friends won't complain – or even notice – if you use the words speed and speed interchangeably, but your friendly mathematician will complain. Here's the difference. For the velocity function in the figure above, the upmotion is defined as positive velocity and
downward velocity is defined as negative velocity—this is the default speed that is handled in most calculus and physics problems. (If the movement is horizontal, right to go is a positive speed and to go left is a negative speed.) Speed, on the other hand, is always positive (or zero). For example, if a car passes at 50 mph, you say its speed is 50, and you
mean a positive 50, regardless of whether it goes to the right or left. For the speed it in the direction; for speed. In everyday life, speed is a simpler idea than speed, because it is consistent with common sense. But in the calculation, speed is actually the more difficult idea, because it does not fit well into the three-function scheme shown in the figure above.
You need to differentiate the speed speed speed when analyzing speed and acceleration. For example, when an object goes down (or to the left) faster and faster, its speed increases, but its speed decreases because its speed becomes a larger negative (and larger negatives are smaller numbers). It seems strange, but that's how it works. And here's
another strange thing: acceleration is defined as the speed of speed, not speed. So when an object slows down as it goes down, and thus has an increasing speed—because the speed is getting smaller and smaller—the object has a positive acceleration. In everyday English, you would say that the object slows down,but in the calculation class you say that
the object has a negative speed and a positive acceleration. (By the way, deceleration is not exactly a technical term, so you should probably avoid it in the calculation class. It is best to use the following vocabulary: positive acceleration, negative acceleration, acceleration and deceleration. The maximum and minimum height of H(t) occurs at the local
extremes that you see in the figure above. To locate it, set the derivation of H(t) —that is, V(t) — to zero and detach it. These two numbers are the zeros of V(t) and the t coordinates—that are time coordinates—of the Max and min of H(t), which you can see in the second figure. In other words, these are the times when the yo-yo reaches its maximum and
minimum heights. Connect these numbers in H(t) to get the highs: H (0.47) ≈ 31.1 H (3.53) ≈ 16.9 So the yo-yo will be up to 31.1 inches above the ground at t ≈ 0.47 seconds and as low as about 16.9 inches at t ≈ 3.53 seconds. The total displacement is defined as the final position minus the starting position. So since the yo-yo starts at a height of 30 and
ends at a height of 18, the total shift is = 18 - 30 = -12. This is negative because the net movement is going down. The average velocity is indicated by the total displacement divided by the elapsed time. So, this negative answer tells you that the yo-yo is, on average, going down 3 inches per second. The maximum and minimum speed of the yo-yo during the
interval of 0 to 4 seconds is determined by the derivation of V(t): Set the derivation of V(t) — that is A(t) — equal to zero and solve: Now rate V(t) at the critical number, 2, and at the end points of the interval, 0 and 4: So the jo-jo has a maximum speed of 5 inches per second twice — both at the beginning and at the end of the interval— Interval. It achieves a
minimum speed of -7 inches per second at t = 2 seconds. The total distance travelled is determined by the distances travelled at each stage of the yo-yo journey: the ascent, the down leg and the second up leg. First, the yo-yo rises from a height of 30 inches to about 31.1 inches (where the first turning point is). That's a distance of about 1.1 inches. Next, it
goes down from about 31.1 to about 16.9 (height of the second turning point). This is a 31.1 minus 16.9 or about 14.2 inches. Eventually, the yo-yo rises again from about 16.9 inches to its final height of 18 inches. That's another 1.1 inches. Add these three distances to get the total distance travelled: 1.1 € + 14.2 € + 1.1 ≈ 16.4 inches. The average speed is
indicated by the total distance divided by the elapsed time. Therefore, maximum and minimum speed. You have previously determined the maximum speed of the yo-yo (5 inches per second) and its minimum speed (-7 inches per second). A speed of -7 is a speed of 7, so that is the maximum speed of the yo-yo. The minimum speed of zero occurs at the two
turnaround points. For a continuous velocity function, the minimum velocity is zero if the maximum and minimum velocities are of opposite characters, or if one of them is zero. If the maximum and minimum speeds are both positive and negative, the minimum speed is the lower of the absolute values of the maximum and minimum speeds. In all cases, the
maximum speed is the greater of the absolute values of the maximum and minimum speeds. Is this a mouth or what? The maximum and minimum acceleration may seem pointless if you can only look at the diagram of A(t) and see that the minimum acceleration of -12 occurs on the far left when t = 0, and that the acceleration then goes to its maximum of 12
on the far right if t = 4. But it's not unthinkable that you'll get one of those incredibly demanding calculation teachers who has the courage to actually do the math and show your work – so bite into the ball and do it. To find the min and max of the acceleration from t = 0 to t = 4, set the derivation of A(t) to zero and solve: This equation of course has no
solutions, so there are no critical numbers and therefore the absolute extremes must occur at the end points of the interval, 0 and 4. You come to the answers you already knew. Note that if the acceleration is negative — in the interval [0, 2) — this means that the speed decreases. When the acceleration is positive — in the interval (2, 4] - the speed
increases. Accelerate and slow down. Finding out if the yo-yo accelerates and slows down is probably more interesting and descriptive of its movement than the information above. An object accelerates (what we call acceleration in the daily language) when the speed and calculation acceleration are both positive and negative. And an object slows down
(what we call delay) when the velocity and lime acceleration are opposite characters. You see re-enlist all three diagrams in the figure above. From t = 0 to about t = 0.47 (if the speed is zero), the speed is positive and the acceleration is negative, so that the yo-yo slows down the city (until it reaches its maximum height). If t = 0, the delay is greatest (12 inches
per second; the chart shows an acceleration of negative 12, but here we call it a delay, so the 12 is positive). From approx. t = 0.47 to = 2, both speed and acceleration are negative, so the yo-yo slows down again (until it stops at the lowest altitude). Finally, from about t = 3.53 to t = 4, both speed and acceleration are positive, so that the yo-yo accelerates
again. The yo-yo achieves its highest acceleration of 12 inches per second at t = 4 seconds. Connect everything together. Note the following connections between the three charts in the figure above. The negative portion of the graph of A(t) - from t = 0 to t = 2 - corresponds to a decreasing portion of the graph of V(t) and a concave subsection of graph H(t).
The positive interval of the graph of A(t) - from t = 2 to t = 4 - corresponds to an increasing interval in the graph of V(t) and a concave up-up interval in graph H(t). If t = 2 seconds, A(t) has a zero, V(t) has a local minimum, and H(t) has a bending point. Point.
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