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% Introduction // Motion: Position, Velocity and Acceleration
Motion is defined as the change or the process of changing the position or location of an object.
To describe a motion it is essential to specify the position of the object, which is a set of coordinates
that are used to specify the location of the object. Motion can be described in terms of velocity and
acceleration. Velocity is the vector measurement of the magnitude and the direction of the change in
the position of an object over the time the change takes. In calculus, velocity is the first derivative of
position in consideration of the time. Acceleration is the vector measurement that indicates the
change of velocity over a period of time. In calculus, acceleration is the second derivative of position
in consideration of the time, and the derivative of velocity.
The goal of the investigation we want to approach is to have a better understanding of the topic. Also,
we can use further use of the elements learned about derivatives in other situations, such as in physics
in the topic of mechanics.
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€ Rational function.

- Justification: Based on the look of the graph, we can determine that the graph is from a

Yl

rational function. Using the rules of chain and quotient mainly, we solved for the derivative of
this equation.
Main characteristics of the function:
€ Have Holes, Vertical Asymptotes, Horizontal Asymptotes
€ Domainis all real numbers
€ The rate of change is not continuous.
Equation of position: f(x)= 1/(x-1)
Equation of velocity: f'(x)= -1/ (x-1)A2
Equation of acceleration: "' (x)= 2/(x-1)A3
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g(t):
= Type:
€ Parabola function
- Justification:
€ By the form of U of the graph, we can determine that is a parabola function. Using the
rules of power, and derivate of a constant we obtained the results for the derivative.
- Main characteristics of the function:
& If the parabola is positive, it will open up, if negative, down.
€ Point at what the parabola intersects located in the x-axis.
& Vertex of the parabola is the highest point.
= Equation of position: g(t)=xA2 + 4x - 4
= Equation of velocity: g’ (t)= 2x + 4
= Equation of acceleration: g”*(t)=2
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h(t):
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& Linear function
- Justification:
€ We determined that this graph is linear, by its form of a line. Using the rule of the
derivative of a constant, we get the derivatives of the equation given.
- Main characteristics of the function:
¢ Simple and easy to handle mathematically
€ Has one dependent and independent variable.
€ Function popularin economics.

- Equation of position: h(t)=2x+ 5
- Equation of velocity: h'(t)= 2
- Equation of acceleration: h''(t)=0 there isn't a derivative
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F(t):
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¢ Square root function
- Justification:
€ We chose this type of function because the table gives an origin and because of the
values increasing in that way, it creates the form that this function is known for. Using the
power rule and chain rule mainly, we obtained the equations needed.
- Main characteristics of the function:
€ Negative values in the square root function are excluded.
€ The function starts in the origin increasing the values of the axis.
€ The number zero it can be included in the range.
- Equation of position: F(t)= (x-2)AY2 +1
- Equation of velocity: F'(t)= 1/ 2(x-2)Az +1
- Equation of acceleration: F''(x)=-0.5 / 2(x-2)A3/2 +1
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G(t):
> Type:
€ Absolute value function
- Justification:
€ We say this is an absolute value function because this type of function always center
info a point and spreads, looking like a “v”. USing the rules for gefting the derivative of a
equation of quotient and chain rule mainly we obtained the equations needed.
- Main characteristics of the function:
€ Use fo measure the distance between two numbers.
€ Is continuous everywhere
€ s not aninvertible function.
Equation of position: G(t)= Ix-2I -3
Equation of velocity: G'(t)=1-2 /| 1-2]
Equation of acceleration: g''(t)= | 1-2]-(1-2)(t-2/ | t-2]) / |1-2| A2
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H(t):
> Type:
€ Exponential function
- Justification:
€ We determined that this graph is an exponential one, because it starts with negative
values of x and then it starts climbing fo positive x’s. Using the properties of logarithms,
we obtained the equations for the position, velocity and acceleration.
- Main characteristics of the function:
& Graph never touches the x-axis.
€ Graph can describe growth or decay.
€ Domain is all real numbers.
Equation of position: H(t)= eA(x-2) -1
Equation of velocity: H'(t)= eA(x-2) -1
Equation of acceleration: H''(t)= eA(x-2) -1

R

CONCLUSIONS:

% Mariana
| can conclude, that knowing how to derivate is important because if we know the equation
of position we can easily get the velocity and acceleration. Is very useful for describing and
analyzing the motion of an object.

% Hannia
| came to a conclusion that if you are able to know what type of function is and the way to
make an equation out of a graph or table of values you can find information easily, like the
equations of velocity and acceleration and it is useful for analyzing information of a problem.

% Brenda
Derivatives are an interesting topic to learn, because whether or not, you will be using them
at some point of your life. That's what mathematics is about. To be honest, this topic is
confusing, but nothing impossible. When you finally understand what you are doing, the rest is
easy. Practice is our best ally.
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