1.
Car going up the ramp towards the detector, velocity went from rest to a constant positive velocity. The acceleration went from rest to an increase towards the detector, then remained constant speed and then at a constant rate slowed down.

When the car was going down the ramp away the first second of velocity was a constant velocity.. The second second the cart was ____ at constant velocity similar to the first second. The acceleration is zero. Because no rate of change of velocity.


Car up and down – The velocity as the car moved towards the detector was constant. Then the velocity was at zero as the car was at rest. Then at a positive constant velocity away from detector. In the first 1/2 second the acceleration increased, then for next two seconds remained constant and then it increased in the last ½ second.

2.
When we pushed the car up the ramp towards the motion detector, the velocity went from rest to a constant positive velocity, and the acceleration went from rest to an increase, then remained constant, then slowed down at a constant rate.


When we pushed the car down  the ramp away from the motion detector, the velocity from 0 to the first second, the velocity was positively constant, and then in the second second, the velocity remained positively constand but faster than the first second. Because the velocity was constant, there was no accelerating.


When we pushed the car up and back down the ramp, there was a constant velocity both going up and down, thus there was no acceleration. At the beginning and end of the graph, the cart accelerated towards the motion and accelerated away from the motion detector, respectively.
3.
On a d-t graph, velocity at any point is the slope of the tangent line. On a d-t graph, a negative slope indicates a negative velocity and a positive slope indicates a  positive velocity. The velocity isn’t constant, but it is increasing at a constant acceleration. Acceleration is the slope of the tangent line on a v-t graph. It is positive acceleration even though the cart is slowing down because acceleration has to do with direction. (The cart is moving towards the sensor). Even after it changes direction, the positive acceleration is constant. This is confirmed when you look at the a-t graph. We found that when velocity equals zero there is still acceleration, because acceleration is change in velocity over change in time, and the velocity is still changing at zero. Acceleration remains constant as velocity decreases, reaches zero at the top of the ramp, then increases (the slope, or rate of change, of the v-t graph is constant.)

4.
By comparing the d-t graph, v-t graph, and a-t graphs, we understood that the slope of the d-t graph gives the v-t graph, and the slope of the v-t graph gives the a-t graph.


The d-t graph makes a curve so that the tangent line decreases in slope (actually , the absolute value of the slope) when it slows sown in speed, and the tangent lines increase in the absolute value of the slope as it accelerates. Direction is indicated by a positive or negative slope.

The v-t graph indicates that the cart had a constant acceleration ass it went up and as it went down, because there appears to be a straight line. On a v-t graph, direction is indicated when the line is either the positive (away from sensor) or negative (toward) side of the graph. When the line crosses at zero, the cart changes direction and has a momentary velocity of zero. This, however, does not mean the acceleration is zero. The v-t graph shows this because the positive slope of the line shows the continuous and constant acceleration as the cart changes direction.

5.
From investigation of a car and ramp, we learned how distance-time, velocity-time, and acceleration time graphs correspond at each point as the car moves down the ramp. When the car is not moving, all three graphs show a straight line parallel to the x-axis. As the car moves down the ramp, it picks up speed. The distance graph shows a line curving upward, while the velocity graph shows a positive-sloping straight line, and the acceleration graph jumps up to a point, then moves in a straight line parallel to the x-axis with a slope of zero.

6.
We learned how distance-time, velocity-time, and acceleration-time corresponds to each other.


When the cart moves down the ramp, the d-t graph increases with positive slope. Also, the v-t graph, increases with positive slope The a-t graph line increases rapidly and then achieves a constant slope This constant acceleration is attributed to the constant slope of the ramp.


Examples of this is when the cart is released, the distance increased at a constant slope, the velocity increased at a constant slope, and the acceleration increased rapidly until it achieved a constant slope.

7.
The d-t, v-t and a-t graphs were easily analyzed doing this experiment. Because the cart went both toward and away from the sensor, it simulated motion in all possible situations using the motion detector. Because of all this it helped me better see d-t, v-t and a-t graphs in comparison to each other, and also how they are derived.
8.
Working with the d/t, v/t and a/t graphs I have noticed many relations. The use of the motion sensor with Lab Pro to measure the d,t, and a have helped me better understand what exactly I am doing. The cart has showed be a constant change in d is a flat line on v and a line at ___on a. An upward curve on  d is a constant slope on v and a straight line on a. I have also began to grasp that a change in distance may mean a negative slope even though I’m still going the same direction. In a case like this the ____ has changed direction before d has.

Personally, for me, I still believe that the calculus understanding of slopes and directions of tangent lines is a more easily grasped tool than the physics understanding. Though I do feel that both complement each other and help me understand each better. Calculus is helping me to understand the forces that sent the cart back down the ramp, the acceleration down the ramp, or the negative acceleration going up the ramp.

9.
The lab that was assigned to us was to investigate the distance v. time graph, the velocity v. time graph, and the Acceleration V. Time graph. To do this we did a number of experiments. We attached the motion sensor to the track and pushed the cart up and down the track. By doing these experiments and analyzing the recorded data, we were able to study the connection between these graphs (d-T, V-T, and A-T). We also learned that by looking at the slopes of any of these graphs it is able to me he the other graphs either directly, or through another graph. For example ; (we knew that the slope for d-T graph is a constant “+” we know that the velocity graph will have a straight horizontal line at a point, and from that we know that Acceleration graph would also be a horizontal line at 0.

So we learned that the slope of the line is vikl in translating graphs.

10.
V = slopoeDistance = Δd/Δt   A = slope of Velocity = Δv/Δt   


[Three graphs are shown above the following comments.]

For the Distance/Time Graph: the cart is not moving, then begins moving closer to the detector where it stops again, at the end it begins to move away again.


For the Velocity/Time Graph: the cart is not moving, the it moves towards the detector with increasing negative velocity, it keeps moving towards the detector but now with decreasing negative velocity, then it ceases moving until 5 sec when it moves away at increasing positive velocity.


For the Acceleration/Time Graph: cart has negative acceleration towards the detector, then has positive acceleration towards the detector, then it stays still until the end where is begins to have positive acceleration away from the detector.

11.
We recorded data using the motion sensor and analyzed it in distance, velocity and acceleration graphs The slope of the distance graph becomes a point on the velocity graph at the corresponding time. The slope of the velocity graph becomes a poit on the acceleration graph. (the slope I referred to is the tangent line slope at any given point.)


I learned that there will always be a transition period between any changing velocity and therefore between any changing acceleration. Any rounded portion of a distance graph also becomes a non constant line on the velocity graph.


I enjoyed the actual experimentation with the different graphs was useful.
