
        
            
                
            
        

    
 





























































































































































































































Simple physical and objective - Kinematic and Dynamic Mechanical - Professor Paulo Byron Presentation 

After teaching at state and private schools in São Paulo, I noticed needs in the teaching of physics. 

As an experimental matter can not arouse the interest of students? 

Yes, this was my question. 

How could I handle the physics of simple and objective way for students? 

The answer was given by them, the students, greater objectivity and clarity in the theories. A detailed statement of interpretation and resolution of an exercise. 

The purpose of this work is to treat teaching the theory and problem solving physics in a simple and objective manner, so that the teacher has more time to demonstrate physics through experiments. 

Paul Byron 
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Kinematics is the part of the mechanical physics that studies the movements, not its causes. It aims to describe how to move the bodies. The causes of the movements will be addressed during the course. 

POINT AND BODY MATERIAL EXTENSIVE 

•

Material point - it's all body whose dimensions do not interfere in the study of a particular phenomenon. 

•

extensive body - whole body is the dimensions interfere in the study of certain phenomena. 

TRAJECTORY 

It is the particular line the various positions that occupies a body over time. 

SCALAR MEDIUM SPEED (R) 

When a body moves in a given space over a given period of time, the ratio between the change of covered space and the variation in the time taken to travel it is called medium speed. 

Vm = Ds / Dt 

The SI (International System) the speed measuring unit is in m / s (Meters per second). 

Remember if: 

To convert units that are in km / h to m / s, just divide by 3.6. 
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It is the difference between the end space and the initial space. 

S = Ds - s 0 

The SI (International System) unit of measurement space (distance) is given in m ( meters). 

m (

Remember if: 

1 km = 1000 m 

1 cm = 100 m 

Time range: 

It is the difference between the end time and start time. 

Dt = t - t 0

Dt = t - t

The SI (International System) the time measurement unit is in s The SI (International System) the time measurement unit is in (Seconds). 

Remember if: 

= 1 minute 60 seconds 

1 hour = 3600 s 

Example: In a road, a car passes by milestone 218 at 10h and 15 min and at 236 for 10h March 30 

min. What is the average speed of the car between the landmarks? 

Resolution: 

Step 1 - After reading the statement we should note the problem of data: initial space (s 0) = 218 km 

0) =

Final space (s) = 236 km 

Initial time (t 0) =

Initial time (t

10h and 15 min 

0) =

End time (t) = 10h and 30 min. 

5 

Simple physical and objective - Kinematic and Dynamic Mechanical - Professor Paulo Byron Step 2 - Let's calculate the variation in space Ds: 

Step 2

Ds = s - s 0 

Ds = 236-218 

Ds = 18km 

Step 3 - Let's calculate the variation of time Dt: 

Step 3

Dt = t - t 0

Dt = t - t

Dt = 10h 30min - 10h 15min 

Dt = 15min 

Step 4 - Let's convert the variation of time is in minutes to hours: Dt = 15min 

We have than 1 hour 60 minutes 15 then divide by 60: 

15/60 = ¼ = 0.25h 

Step 5 - Now we will calculate the average speed: 

Vm = Ds / Dt 

Vm = 18 / (1/4) 

Vm = 18 * 4/1 

Vm = 72km / h 

Note that the problem was solved with the division of fractions, it is easier to work with than in decimal form. Remembering that it is not allowed to use calculator in competitions and vestibular. 

Step 6 - We have found the average speed required in the problem, but we'll make it to the SI unit (m 

/ s). 

Vm = 72 / 3.6 = 20m / s 
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1) (ESPM - SP) What is the speed in km / h, an aircraft must attain to 1)

match the sound propagation velocity in the air, assuming this is of 330m / s? 

2) A cyclist must travel 35km in 1h. He noted that spent 40min to 2)

go 20km. What should be your average speed to go the remaining distance in the allotted time? 

3) A car travels half of his career with an average speed of 3)

30km / h and the other half with an average speed of 70km / h. What is the average speed in m / s, across trajectory? 

UNIFORM MOVEMENT 

When a body moves equal distances in equal time intervals, your movement is called uniform motion. 

In a uniform motion speed of the body not suffer variation, ie is constant. 

In uniform motion the trajectory is straight (straight), it is called uniform rectilinear motion (MRU). 

TIME FUNCTION 

When a body is in uniform motion, its position varies with respect to time. 

S = S 0 +

S = S  vt 

 0 +

At where: 

S = final space 

s 0 = initial space 
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T = time 

Note that S = S 0 + Vt is a function of the 1st degree, therefore, your chart is represented by a straight line. 

Examples: 

1) A cyclist runs at a constant speed of 12 m / s along a track 1)

rectilinear. The moment passes by March 4m, fires a timer that starts counting from zero. 

The) Considering the starting point as the source of the positions which the time function The)

movement? 

B) What position will the rider when the timer dial 6s? 

w) At what time will the rider at the track in March 184m? 

w)

d) How far the rider will travel between times 5s and 40s? 

d)

and) Build the graph of position versus time of this movement. 

Resolution: 

Step 1 - After carefully reading the statement, noted the data: V = 12m / s 

s 0 = 4m 

 0 =

Constant speed and moving line Uniform Rectilinear Motion reta- (MRU). 

Step 2 - Now that we know the movement is MRU, and the data provided, we set the time function: S = S 0 +

 0  vt 

S = 4 + 12t 

With this we answer the item. 

Step 3 - In item b, is asked to rider's position after 6s. Then T = 6s thus replace the value of t in the time function found in part a. 

S = 4 + 12t 

S = 4 * 12 + 6 
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S = 76m 

Thus we find the response of the item b. 

Step 4 - In item c, it is requested the moment the rider will by March 184, then they are requesting the time (t) and determining a final space (S = 184). We replace this value in time function found in part a. 

S = 4 + 12t 

184 = 4 + 12t 

184-4 = 12t 

12t = 180 

180/12 = t 

t = 15s 

Thus we find the time (t = 15 s) in which the rider reached the milestone 184m, response item c. 

5th step - In item d, it is required to calculate the distance between the moments 5s and 40s. In this case 5th step

we must apply the time function found in the item, for each of these moments. 

For t = 5s 

S = 4 + 12t 

S = 4 + 12 * 5 

S = 60 + 4 

S = 64m 

At t = 40s 

S = 4 + 12t 

S = 12 + 4 * 40 

S = 4 + 480 
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To complete the response d item, we must make the subtraction of these values, so we know the distance between these moments. 

S (distance) = 484-64 = 420m 

Step 6 - In the item, we must build the graph of position versus time. We have seen that the movement is uniform rectilinear and their hourly function is the 1st grade, then we conclude that our graph will be a straight.  Order to assemble this chart we use the time function found in item a and assign arbitrary values for t. 

t (time) S (space) 

0 

4 

1 

16 2 

28 3 

40 4 

52 5 

64 

Note that every second space 12 increases, it happens because the linear motion speed is constant (in this example V = 12m / s). 

With the information available in the table, we set up the graph in the Cartesian plane. 

2) An athlete, running uniform rectilinear motion and speed 2)

constant 3m / s is close to the origin 0 of the trajectory. Knowing that the athlete is far 18m trajectory, determine the moment when the athlete passes through the origin. 
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Step 1 - At the athlete is stated to 18m from the source, ie the athlete taking as a reference the initial position S 0 

= 18m. The question asks to determine the moment when the athlete passes through the origin, then the final space is the source of S = 0. 

After reviewing the matter noted the data: 

s 0 =

s  18m 

S 0 = 

V = 3m / s 

Step 2 - We will set the time function for this movement: 

 -

S = S 0 +

 0  vt 

S = 18 + 3t 

Step 3 - We replace S, as analyzed in the year S = 0. 

S = 18 + 3t 

= 18 + 0 3t 

- 18 = 3t 

- T = 18/3 

t = -6s 

Note that the result is -

Note that the result is   6s, this negative sign indicates that the athlete is moving against the source 

-

( opposite way). 

(

As we know that there is no negative time then 

 opposite way). 

T = 6s. 

3) Two cities, A and B, are distant from each other 400 km, the road between the cities is a 3)

straight. The city of a car into the city B with constant speed of 30 km / h. Instantly, part B a motorcycle into the city A, a constant speed of 50 km / h. 
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The)

B) What is the position of the meeting in relation to the city? 

w) Construct in the same axis system, the graphic positions of these vehicles due time. 

Resolution: 

Step 1 - After analyzing the problem, there is a need to consider one of the cities as the origin of positions. Let us consider the city as the origin. From there we note the data provided in the question: For the car Town A: 

s 0 =

s  0 

 0 =

V = 30 km / h 

By this time the function of that part of the car is: 

s car =

s

 s 0 + vt 

s car =

s

 0 + 30t 

s car =

s

 30t 

 car =

For the bike part of the city B: 

s 0 =

s  400 km 

 0 =

V = 50 km / h 

With this function the time the bike that part of B is: 

s bike = s 0 + vt 

 +

s bike = 400 - 50t 

Note that the sign - means that the bike is going against our reference in the case is the town A. 

Step 2 - In the item, it is requested the moment when the vehicles are. As they are the spaces are equal, ie:

s car =

s

 s bike. 

being S car =

being S

30t and S bike =

30t and S

400 - 50t, then: 

s car = s

 car =  motorcycle

 s
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30t 50t + = 400 

80t = 400 

t = 400/80 

t = 5h. 

The meeting of the vehicles will be given 5 hours after the match. Response of the item. 

Step 3 - In item b, the question asks position against in relation to the city (our benchmark). To find this position, simply replace the time against the time function of the vehicle that part of town A. 

s car =

s

 30t 

 car =

s car =

s

 5 * 30 

 car =

s car =

s

 150 km 

 car =

So standing against the city regarding A is 150 km. 

Step 4 - Item c asks for a graphic the record the two functions. We will set up a table with the data for each vehicle. 

For the Car 

The portion of 

t (time - 

S (space 

H) 

- km) 

0 

1 

0 

30 2 

60 3 

90 4 

120 5 

150 6 

180 
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B part of t 

(time 

S (space 

- H) 

- km) 

0 

400 1 

350 2 

3 300 

250 4 

200 5 

150 6 

100 

OVERDRIVE 

To date, we decided despising exercises the dimensions of the bodies. Now we will see what happens when these dimensions can not be overlooked. 

Example: 

A train of 80 m, moving with constant speed of 72 km / h through a 100 m long tunnel. What is the interval of time between the moment the train begins to enter the tunnel and the moment when the last car leaves the tunnel? 

Resolution: 

Step 1 - After reading the question, noted the data: V = 72 km / h 
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