Characteristics
A body describes a uniform rectilinear motion (URM) when:

* The trajectory is a straight line.

* Its velocity v is constant. (acceleration 2 = 0).

Equation
The equation for the URM s:

x(t) = x5+ v(t — ¢,)

where x represents the final position, x, the initial position, v the
final velocity, # the final time and ¢, the initial time.
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Characteristics

A body is describing a Uniformly Accelerated Rectilinear Mo-
tion (UARM) when:

B

* The trajectory is a straight line.

P

* The acceleration 4 is constant (velocity v variable).

Main equations

The main equations for the UARM :
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where x represents the final position, x, the initial position, v, the
initial velocity, v the final velocity, 4 the acceleration, ¢ the final time,
t, the initial time and Ax = x — x is the distance covered by the
object.
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Free fall/vertical motiorn

Free falling motion is a type of UARM where the acceleration is
the acceleration of gravity. On Earth, 2 = —¢g = -9.8 m/ s* (the
acceleration is negative because it always points downwards).

couniers

In these kind of problems two bodies start on difterent positions and
they meet after a while.

We follow three steps:

1. We write the position equations for each body.

2. We set the meeting condition, that is, both positions are the
same when they meet.

3. We solve for the magnitude asked.

A car g is moving on a road which is parallel to a train track. The
car stops on a red light in the exact moment that a train iz is pass-
ing with a constant velocity of 12 m/s. The car stays in the traf-
fic light for 6 s and then it starts moving with an acceleration of
2 m/s>. Calculate:

a) Time needed for the car to catch the train since it stopped at
the red light.

b) Distance covered by the car from the traftic light until it
catches the train.
c) The velocity of the car when it catches the train.

Solution

a) The first thing to do is to write the motion equations for
each object:

1
& (UARM): . = xy + 0y (£ = £ ) + 5 (r - )’
&= (URM): x, = x, +0,(2 — %))
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a) Data:

1

ﬁ(UARM):xC:O+O-(t—6)+§-2-(t—6)2
= (t—6)" =t"— 12t + 36
& (URM): x. =0+12-(r—-0) = 12¢

Now we set the meeting condition:
xC = xt
= 12¢+36 = 12¢
t* = 24t +36 =0
We solve for the time ¢
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The solution # = 1.6 s is not a valid solution, since it is lower
than the 6 s that the car was stopped in the traftic light. We can
test our solution drawing the graph distance vs time (x — ¢) for

each object:
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where we can see that the car is stopped for the first 6 s and the
it starts the motion accelerating (parabola) and catching the
train after 22.4s.

b) To calculate the distance covered by the car we substitute the
time #* = 22.4s, in the position equation having in mind that
en x, = 0:

x.(t%) =% = 12¢* +36 = 22.4° — 12-22.4 + 36 = 268.7 m

c) The velocity of the car when it catches the train can be
calculated using the velocity equation of the car, substituting
F=1t:

() =0y +a(t’ =) =0+2-(22.4-6) =32.8m/s

Characteristics

The Characteristics of the Uniform Circular Motion (UCM)

are:

e Circular trajectory.

* Velocity’s module constant (tangential acceleration 4, = 0).
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Equation
The equation for the UCM is:
P(t) = @y + w(t — 1),

where @ is the final angular position, @, the initial angular position,
» the angular velocity, ¢ the final time and ¢, the initial time.

Period T The time invested by the object in covering a complete
revolution is called period, 7.

Frequency f is the number of revolutions covered per time unit.
Frequency, 7, it is related to the period by the equation:
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w, is related with the period and the frequency
by the following expressions:
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The angular velocity,

Lineal and angular magnitudes are related by the radius R:

5= @R
v = wR

Centripetal Acceleration a_

Also called normal acceleration, is the acceleration related to the
change of direction of the velocity vector. Its module can be calcu-

lated as: ,

and it always points to the center of the circumference.

https://physichemically.com


https://twitter.com/aliciainfofyq
https://creativecommons.org/licenses/by-sa/4.0/
https://physichemically.com

