[image: image7.wmf][image: image8.png]


Date:    /    /

[image: image9.png]



[image: image10.jpg]



[image: image11.bmp]
[image: image12.wmf]
“ It is the science which studies all the physical and the universal (cosmological) phenomena” .

     Physics builds up certain patterns of behavior repeat themselves under the same conditions , these called the basic laws of universe.

    The basic laws of universe are the laws , which describe and define any universal phenomena.

    If these laws failed to explain a certain phenomena it means a new discovery and a new law.

    The laws of physics are the basis according to the universe acts and the foundation to explain all daily observations.

    Physics is applied in the entire scientific field such as medicine , engineering …… etc.
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1. Fundamental (basic) physical quantities :

 Are the quantities , which can’t be expressed by any another quantity? These are in the simplest form , can’t be derived.

Such as :

The length – the mass – the time – the electrical charge – the temperature.

2- Derivable physical quantities :

Are the quantities , which can be expressed by two or more of the basic quantities ? These are derived from the basic quantities.

Such as :

Velocity – acceleration – force – energy – work – power – current – intensity – electric potential - electric capacity – momentum.
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· In  physics quantities must have units or else have no meaning.

· We cannot add quantities together unless they have the same units.
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	Fundamental
	Units

	Length
	Meter ( m )

	Mass
	Kilogram ( Kg )

	Time
	Second ( sec. )

	Electric charge
	Coulomb ( c )

	Temperature
	Kelvin ( k )


	Derived Quantities
	

	Velocity
	m / s

	Acceleration
	m / s2

	Force
	Newton ( n )

	Energy
	Joul ( j )

	Work
	Joul ( j )

	Power
	Watt ( w )

	Current intensity
	Ampere ( A )

	Electric potential
	Volt ( v )

	Electric capacity
	Farad ( f )



Every fundamental quantity has a standard reference kept in special labs , are called calibration labs to refer to .

Example :

1- The standard second is calibrated by the cesium atomic clock.

2- The standard kilogram is calibrated by mass of cylinder of platinum and iridium alloy having a fixed dimension kept Oº .


    Physical quantities are measured by ( pre – calibrated) .

Types of measuring instruments : 

1/ Analog instrument  : use pointer(ammeter-voltmeter).

2/ Digital instrument   : use numbers (calculator).

3/ Simple instrument  : direct reading (meter).




There are quantities , which have magnitude only.

Such as :  Time  - Mass -  Length


There are quantities , which have magnitude and direction.

Such as :  Velocity – Acceleration – Force.



No measurment can be done with 100% accuracy due to :

1. The instrument itself.

2. Human error in reading.

3. Enviromental conditions , such as temprature, humidity.


· The physics always resorts to express relations between physical quantities in mathematical formulas or equations.

· The mathematical equation is tranbslation to what exist in nature.

· Physics is related to all applications in life around us from gravity to heat to electricity ….. etc.




· Body in nature in two states :


Body doesn’t change its position in reference to a fixed point with time.


It is the change of the body position with time in reference to a fixed point.


(1) Translatory motion :

It is the motion of the body from one point to another. (has starting point and ending point).

For example:

1) Motion in  straight line.


2) Projectiles motion :



(2) Periodic motion :

It is the motion of the body when particle repeats its motion in equal intervals time. (every definite time called period).

For example :

1) Circular motion :

    The body moves around a fixed point.

    Ex: circulation of planets around the sun.



2) Rotational motion :

The body moves around its axis.

Ex: Rotation of earth around its axis.

3) Oscillatory motion:

The body moves around its equilibrium point. (original point).

Ex: Pendulum.


It is a physical quantity that expresses the distance between two points in magnitude and direction.
It is the distance covered in a given direction.

OR: It is the shortest distance between the starting point and the final point of body motion.


It is the actual path moved in it.


When a body starts motion from point (A) to point (B) then to point (C)





The displacement =   AC


The distance =    A B  +   B C   

Note (1) :

When the body return to point (A)


The distance =    A B  +   B C   +  C A

But The displacement = Zero 

Note (2) :

Displacement is a vector quantity and distance is a scalar quantity.


A car moved in curved line as shown from A to B. What is the distance and displacement?


Solution : 

1) Distance = the length of the curved line.

2) Displacement = the length of the straight line A B.


A person travel from A to B of 50m then to C of 30m then to D of 50m .

What are the distance traveled and the displacement and if he return to A again what is the distance and displacement?





Solution :

1) Distance = 50 + 30 + 50 = 130 m

    Displacement = Ad = 30 m

2) Distance = 50 + 30 + 50 + 30 = 160 m

    Displacement = 0 


If a car moves in a given direction a distance of (x) meter in a time of (t) seconds. We find the average velocity (v) from:



Velocity :

             It is the rate of change of displacement.

OR :  It is the change of displacement per unit time.








 We Should distinguish between velocity as a vector quantity and speed as a scalar quantity.

To fully express velocity we need to know both its magnitude and direction. But speed needs only a magnitude to be fully expressed.

Speed : It is the distance covered in unit time

                OR : It is the rate of change of distance.


It is the velocity when the body covers equal displacements in equal intervals of time. 

OR : It is the velocity where the rate of change of displacement is constant.

Plot the displacement on the vertical axis and time on the horizontal axis.

The graph will be a straight line passing through the origin.

The slope of the straight line equals the magnitude of the uniform velocity.












Solution :

	
	

	Distance = 40 + 30 = 70 Km
	8  = √ (40)2 + (30)2 = 50 Km

	Time = 20 + 15 = 35 min
	

	

	



It is velocity when the body covers different displacements in equal intervals of time.

OR : It is the velocity where the rate of change of displacement is variable (different).



Plot the displacement on the vertical axis and time on the horizontal axis.

The graph will be a curved line.

The velocity at a given instant is determined by the slope of the tangent to  the curved line at this instant.

This velocity is known as the instantaneous velocity.







The instantaneous velocity changes its magnitude from one point to another.



It is the velocity of a moving body at certain instant.




It is a uniform velocity if the body moves with it ; the body will cover the same displacement in the same time.


1) If the body moves with uniform velocity , the instantaneous velocity is constant along the path equal the average velocity.

2) If the body moves with non-uniform velocity the instantaneous varies from point to another not equal the average velocity.


What is meant by :

1- The uniform velocity of a body = 5 m/s.

- This is means that every second the body covers 5 meters.

2- The average velocity of train = 100 Km/ hr.

- This is means that if the train moves with velocity 100 Km/h , will cover the same displacement in the same time.


It is the rate of change of velocity.

OR : It is the change in velocity per unit time.



- SIU of acceleration is m/s2 , ms-2
- It is a vector quantity and needs direction and magnitude to be defined completely.

Uniform acceleration:

The body changes its velocity by equal amounts at equal intervals of time.

OR : The rate of change of velocity is constant.


1) If the velocity increases , the acceleration is positive.

2) If the velocity decreases , the acceleration is negative.

3) The negative acceleration is called deceleration or retardation.

-   Plot the relation between velocity on the vertical axis and time on the horizontal axis.

· The graph will be a straight line and this acceleration is determined by the slope of the straight line.



Non - Uniform acceleration:

The velocity of the body changes by different amounts at equal intervals of time.   OR : It is the rate of change of velocity is variable.



- Plot the velocity on  the (Y) axis and time on the (X) axis.

- The graph will be a curved line.

- The acceleration at a given instant is determined by the slope of the tangent at this instant.

- The acceleration at a given instant is known as the instantaneous acceleration.










When the body moves with uniform velocity . The acceleration = Zero.


What is meant by :

The uniform acceleration of a body = 5 m/s2 .

- This is means that the body changes its velocity each second 5 m/s .


When a body changes its velocity uniformly from an initial velocity (vo) to a final velocity (v) in a time (t) the uniform acceleration is determined by :



The displacement covered in time (t) is 

x = vav t where vav is the average velocity (vav)           Another proof


                                                   



Substitute v from 1st equation :



Substitute the value of (t) from 1st equation in the 2nd equation.



Another proof 

∵Vt = Vo + at     Squaring both sides

V2 t = Vo2  + 2 Vo at + a2 t2                        V2t – Vo2 = 2 Vo at + a2 t2
(V2t  - Vo2 = 2 a (Vot + ½ a t2)

∵Vo  + ½ at2  = x

Plotting the velocity – time graph.

The distance traveled = total area under the graph.



x = area of rectangle + area of triangle 

x = vot + ½ t ( vt- vo)     But vt – vo = a t

x =  vot + ½ a t2

(1) A car is moving with a velocity of 15 m/s. through 2.5 sec. its velocity becomes 20 m/s. Find the acceleration of the car during this time if it changes its velocity uniformly.

Solution :

Vo = 15 m/s 

vt = 20 m/s 

t = 2.5 s  
     vt = vo + at



(2) When a jumbo jet lands it touches the ground at speed of 160 m/s and takes 32 second to come rest. Find the acceleration.

Solution :

vo = 160 m/s 
vt = 0

t = 32 sec

vt = vo + at


The negative sign shows that the jet is decelerating.


(3) A bicycle start rider from rest and moves with a uniform acceleration of 1.5 m/s2 its velocity reaches 7.5 m/s. determine the covered distance.

Solution:

Vo = 0         
  a= 1.5 m/s2
         vt = 7.5 m/s

vt2 = vo2 + 2 ax

V2 – vo2 = 2 a x



(4) A car travels with a velocity of 18 Km/h. it then accelerates uniformly and travels a distance of 50 m. If the velocity reaches 54 Km/h. Find the acceleration and the time to travel this distance.

Solution :





(5) A car starts motion from rest at uniform acceleration of 2 m/s2 for 6 sec . Then it maintains a constant speed for 0.5 min. then the breaks are used to decelerate the car uniformly to rest during a time of 5 sec. Calculate mathematically and graphically.

a- The maximum speed in Km/h.

b- The total distance covered.

Solution :

Vo = 0

a = 2 m/s2

t = 6 sec

∵vt  = vo + a t = 0 + 2  × 6 = 12 m/s

∵x = vot + ½ a t2 = 0 + ½ ×  2 ×  (6)2   = 36 m            (1)
∵The speed is constant    vt = 12 m/s

x = v t = 12  × 0.5 ×   60    = 360                                  (2)
Vo = 12 m/s 

vt = 0


t = 5 sec

∵vt  = vo + a t

0 = 12 + 5 a

 


( x = vot + ½ a t2  = 12 × 5 + ½   ×  2.4 × (5)2  = 60 + 30 = 90m         (3)
From ( 1 ) , ( 2  ) & ( 3 )

Total distance = 36 + 360 + 90 = 456 m

Graphically :



(6) A car travels at uniform velocity of 20 m/s for 5 sec. The beaks are the applied and the car comes to rest with uniform retardation during 8 sec. Draw ( v – t) graph , then find how far does the car travel after the breaks are applied.

Solution :   Graphically :


Mathematically :
vt = vo + a t 


x = vo t + ½ a t2


x = 20 ×  8 + ½   ×  (-2.5)  ×  (8)2  = 80 m 


· When a body is allowed to fall to the ground due to the force of gravity. Its velocity increases gradually until it reaches its maximum value.

· In the absence of air . The body moves with uniform acceleration.

· This acceleration is called acceleration of free fall.

(Free fall acceleration :

It is a uniform acceleration the bodies move with it when they fall freely due to gravity.

 ( Determination of free fall acceleration:

Fall a ball from helicopter and determine the velocity in equal intervals of time.

Graphically:

Plot the (velocity – time) , (distance – square time) graph. The graph will be a straight line.

g = The slope of line = 9.8 m/s2 




Mathematically :
When vo = 0 


a= g

1st equation   


 

2nd equation 

3rd equation

The magnitude of g is ( +) ve

When the body is falled downward

The magnitude of g is ( - ) ve

When the body is projected upward


1) The magnitude of the freefall acceleration varies slightly from one place to another due to :

      a – The shape of earth.

      b- The rotation of the earth around its axis.

2) When two bodies of different masses fall freely from the same height , they reach together . ( Neglecting air resistance)


(1) An object falls from a height of 125 m. what is its velocity just before hitting the ground ? g = 10 m/s2
Solution :

v2- v02  = 2 g x


                     vt2 = vo2   + 2gx

v2 = 0 + 2  ×10 × 125                                           = 0 + 2  ×10 × 125

v2 = 2500

v = √ 2500  = 50 m/s 


(2) A stone falls vertically from height of 20 m. find the final velocity and the time taken. If g = 10 m/s2.

Solution :

vo = 0 


g = 10m/s2

x = 20 m

v2t  - vo2  = 2 g x

v2t = 0 + 2  ×10 × 20                  v2t = 400

( vt = 20 m/ s

X = vot  + ½ g t2
20 = 0 + ½   × 10 t2
t2  = 4

(  t =  2 sec


(3) A ball is thrown vertically with a velocity of 20 m/s. calculate the maximum height reached and the time to reach the maximum height.

 If g = 9.8 m/s2 .

Solution :

vo = 20 m/s


g = - 9.8 m/s2

v = zero

v2t  - vo2   = 2 g x


0 – (20)2 = 2 ×  -9.8  × S

- 400  = - 19.6 ×  x

          x = 20.4 m

vt  = vo  + g t


          0 = 20 + (- 9.8) ×  t                 





The apparatus :

1- A ball


2- An inclined plane

3- Stop watch

Procedure :

1- Prepare the plane inclined to the horizontal at an angle equal to 20(.

2- Place a metal ball at the highest point on the plane.

3- Determine the time taken by the ball to reach a point (A).

4- Repeat the previous step several times and determine also the average of this time.

5- Repeat the previous steps several times to determine the average time taken to reach (B) , (C) and (D) .

6- Measure the distance from starting position to (A) , (B) , (C) and (D) .

7- Draw a graphical relation between the square of time on vertical axis and distance on horizontal axis.




s

The graph is a straight line.


The acceleration is slope of line = 

∵ S = vot + ½ a t2   

                                                     ( vo = zero

S = ½ a t2

(1) Complete the following :

a- Motion is …………… from its types …………… , …………… .

b- Displacement is …………… and it is a …………… quantity , but distance is …………… and it is a …………… quantity.

c- Velocity is …………… , its unit is …………… .

d- mls2 is the unit of …………… but mls is the unit of …………… .

e- When body moves with uniform velocity. The acceleration equal ……… .

f- When body falls down , its velocity changes …………… .

(2) Define :

* Displacement

* Distance

* Uniform velocity

* uniform acceleration
* non uniform
* Velocity

* non- uniform acceleration

* average velocity


* instantaneous velocity

* free fall acceleration.

(3) Compare between  :

1. Uniform velocity – Uniform acceleration

2. Non-uniform velocity – non-uniform acceleration.

3. Displacement – Distance .

(4) What is meant by ?

1. The displacement of a pendulum = 5 cm.

2. The uniform velocity of a body = 5 m/s.

3. The average velocity of a car = 80 Km/hr.

4. The uniform acceleration of a bus = 2 m/s2.

5. The free fall acceleration = 9.8 m/s2.

6. The speed of a car = 5 m/s.

(5) Write the scientific terms :

1/ The rate of change of displacement is constant.

2/ The rate of change of velocity is constant.

3/ The rate of change of velocity is variable.

4/ The total distance covered per unit total time.

5/ The velocity at a given instant.

(6) Give reasons for :

1- Speed is a scalar quantity velocity is a vector quantity.

2- When body moves with uniform velocity the acceleration = 0

3- Free fall acceleration differs from one place to another.

4- Displacement may be equal to distance or less.

(7) Describe the state of each graph :
















(8) Draw the graph which represent :

	x
	10
	20
	30
	40

	t
	1
	2
	3
	4


	x
	10
	40
	90
	160
	250

	t
	1
	2
	3
	4
	5


	V
	10
	20
	30
	40
	50

	t
	1
	2
	3
	4
	5


(9) Problems :

1- A car accelerates from rest with acceleration of 4m/s2 for 8 seconds.

Find the distance traveled and the final velocity.

2- An object changes velocity from 10 m/s to rest in 5 second.

Calculate its acceleration.

3- A car accelerates from rest with acceleration of 3 m/s2 for 10 seconds.

a- What is the distance traveled ?              b- What is the final velocity ?

4- A body starts from rest with an acceleration of 2 m/s2 and covers a distance of 100 m . Calculate the final velocity.

5- A train is moving with a velocity v20 m/s. When the brakes are applied decelerates by 2 m/s2. 

Find the time taken to stop this train and the distance covered until it stops.

6- A car moves at a constant velocity of 50 Km/h.

What is the time taken to travel 400 Km ?

7- A car is uniformly retarded and brought to rest from a speed of 108 Km/h in 15 seconds.   Find the deceleration ?

8- A car is starts motion from rest at uniform acceleration of 2 m/s2 for 6 seconds , then it maintains a constant speed 0.5 min then the breaks are used to decelerate the car uniformly to rest during a time of 5 sec.

Calculate mathematically and graphically :-

a-  The maximum speed in Km/h.      ( 43)

b-  The total distance covered.            (426)

9- A car uniformaly accelerated at 2 m/s2 for 5 min.

Find the change in velocity.

a- If the initial velocity is 100 m/s. What was the final velocity?

b- If the final velocity was 600 m/s. What was the initial velocity?

10- A train moving at velocity 20 Km/h accelerates to 30 Km/h in 20 sec.

Find :

a- The average acceleration in m/s2 .                   b- The distance traveled .

11- A bullet is fired vertically from a gun held 2 m above the ground it reaches its maximum height in 4 sec.                Calculate :

a- The initial velocity of the bullet.

b- The total distance the bullet travels by the time its hits the ground.

Consider g = 10 m/s2
12- A stone is thrown up vertically with velocity 10 m/s. neglecting the air resistance.    Find :

a- the maximum height reached.            (10 m)

b- The time when the stone moving upwards at a height of 10 m.

c- The velocity of the stone at the heights :

       (1) 5-m upwards .

       (2) 5-m downwards .

       (3) At a height of 10-m.

       (4) Just before it touches the ground.

d- The time taken just before it touches the ground.

(consider g = 10 m/s2) 2.86

13- An object is thrown vertically upwards and its height above the ground was measured at various times as shown in the table.

	Time (sec)
	0
	1
	2
	3
	5
	6
	7
	8

	Height (m)
	0
	35
	60
	75
	75
	60
	35
	0


Plot ( x – t) graph then find.

a- the maximum height.

b- The time taken to reach maximum height.

c- The initial velocity that the object was thrown with it.

(assume that g = 10 m/s2)

14- A body is projected vertically upwards at the speed of 98 m/s.

Find the maximum height reached and the time taken , if g = 9.8 m/s2.

15- A body falls vertically takes 5 sec to reach the ground.

Find the velocity just before hitting the ground and the vertical distance covered.

16- The figure shows the race of two cars represented by two graphs A and B. Find :

a- The acceleration of the two cars.

b- The distance covered by each one.










Every body retains its state of rest or motion in a straight line with uniform velocity , unless acted upon by an external force.

Explain Newton’s First Law :

1- The first part , everybody retains its state of rest , unless acted upon an external force.

Example :

A book on a table will stay in the same position unless you move it.

2- The second part , every body retains its state of motion in straight line with uniform velocity unless an external force act on it.

Example :

When the bicycle rider stops pedaling , it decelerates and comes to rest. Because the force moving the bicycle stopped and the frictional forces act opposite to the direction of motion.

So. If the frictional forces are removed , the bicycle will keep its state of motion with constant velocity in straight line.

We find that Newton’s first law requires :

The sum of force acting on the body = Zero .

The mathematical formula

( F = zero.

Note : ( means the sum.


It is the tendency of the body to keep its state of rest or motion in straight line with uniform velocity.

It is easier to move a body as a small mass than a body as greater mass. Thus the inertia of body increases as its mass increase.


1- Get two riders A and B of masses M1 and M2 and place them on an air track.

2- Place an elastic spring between the two riders and push them close together and connect the two riders with a thread.

· Cut the thread .

· Rider A moves to the right with velocity v1 while B moves to the left with a velocity v2.

· Find the ratio v2  / v1 .

· Repeat as above several times using different springs with different degrees of elasticity and rigidity. Each time find ratio v2   / v1 .

· We find that v2  / v1 = constant , and v2  / v1 = m1 / m2 

     Therefore m1  = m2 (v2  / v1)

     If m2  = 1 Kg.

     m1  = 1 Kg (v2  / v1)


     m1 is called the inertial mass.

The inertial mass :

It is the resistance of the body to change its velocity on collision.

Application of inertia :
1- The fall of a coin into the cup when we suddenly pull away the cap board below the coin.

2- When a paper is suddenly pulled from below a block remains its place.

3- When a car is suddenly starts to move forward , passengers tend to fall backwards.

4- When a moving car is suddenly stopped . Passenger tend to fall forwards.


(g.r.)


It is product of its mass and velocity.

( Momentum = m. v 


PL   = m.v

· The unit of momentum is Kg.  m/s.

· Momentum is a vector quantity.


The resultant force acting on a moving body equals the rate of change of momentum.


When the mass of the body is constant :


( F   = m.a

· Unit of force = Kg. m/s2 or Newton.

· Force is a vector quantity.

· Newton : it is the force acts on a mass if 1 Kg , gained it acceleration of 1 m/s2 .

The graphical relation between the affected force and the gained acceleration:








We obtain straight line its slope = F/a = m


From the previous relation , we conclude that :

1- The acceleration of a moving body is directly proportional to the resultant force.

( Question : What is meant by ?

The resultant force on a body = 70 N

It means that the rate of change of momentum = 70 Kg. m/s2

1- A body its mass 6 Kg. at rest on a smooth surface is acted by force of 18N. Calculate the gained acceleration.

Solution :

F = m.a


18 = 6  ×  a

a = 3  m/s2

2- Neglect the frictional force calculate the force which make a mass of 4 Kg moves with acceleration of 3.8 m/s2
Solution :

F = m.a = 4  ×  3.8   = 15.2 N

3- A force of 6 N acts on a body of 2 Kg if the frictional force equal 2 N . Find the moving acceleration.

Solution :

The exerted resultant force = 6 – 2 = 4 N

F = m.a


4 = 2  ×  a 


a = 2 m/s2



If two equal forces act on two different masses m1 , m2. The two bodies acquire acceleration a1 , a2.

F = m1 a1

F= m2 a2
So 
m1 a1 = m2 a2
( m1 = m2 (a2 / a1)

When m2 = 1 Kg

m1 = 1 Kg (a2 / a1)

m1 is known as a gravitational mass.

“ It is the resistance of body to acquire an acceleration”


Two equal forces acted on two different masses one of them is 1 Kg moving with an acceleration of 9 m/s2 . Find the mass of the second if its acceleration is 3 m/s2

Solution :

m2 = 1 Kg 

a2 = 9 m/s2

a1 = 3 m/s2
m1 = m2 (a2/a1) = 1 ×  (9/3) = 3 Kg


It is the force of earth’s gravity acting on a body.

(The Weight is a force.

( Fg = m.g

Hence m is the mass of the body and g is the gravitational acceleration.

The weight is a vector quantity.

Its unit is Kg. m/s2    OR    Newton

What is meant by ?

The weight of a body = 7 Newton.

It means that the force of earth’s gravity acting on this body = 7 N.

· Comparison between mass and weight

	
	Mass
	Weight

	Definition :
	The quantity of material which the body includes it.

Is a measure of the inertia of this body.
	The force of earth’s gravity acting on the mass of this body.

	Its type : 
	Scalar quantity.
	Vector quantity.

	Its unit :
	Kilogram.
	Kg. m/s2 , Newton.

	
	Mass is constant.
	Weight changes from place to another

	
	m = ( f/ a)
	Fg = m.g



1- The weight changes from place to another on the earth surface due the variation of gravitational acceleration from place to another.

2- The body weight on moon surface equal 1/6 of its weight on earth surface.

Because the gravitational acceleration on moon surface equal 1/6 of the gravitational acceleration on earth surface.

3- When  a person is sitting in a moving car , the horizontal forces moving the car will not affect his weight.

Because the weight is vertical force acting downwards.



1- Find a weight of a person his mass 70 Kg in a car moves with acceleration of 4 m/s2 ( g = 9.8 m/s2).

Solution:

m= m.g

a= 4 m/s2

g = 9.8 m/s2
Fg = m.g = 70 × 9.8 = 686 N .


2- A force of 60 N. acts on a body accelerates it with 10 m/s2. Find its mass and weight. ( g = 9.8 m/s2).

Solution :

F = 60 N


a = 10 m/s2


g = 9.8 m/s2
F = m.a


m = (f/a)= (60/10) = 6 Kg

Fg = m.g = 6 × 9.8 = 68.8 N.


3- If the mass of body is 1000 Kg. Find its weight on earth surface and on moon surface.

Solution :

Fg earth = m.g = 1000 × 10 = 104 N.

∵weight on earth surface (1/6) weight on moon surface

Fg moon = (104/6) = 1666.4 N


4- A car its weight 2940 N. Find the force needed pull it by acceleration                 of 5 m/s2.

Solution :

Fg = 2940 N


a = 5 m/s2

g = 9.8 m/s2
w = m.g


2940 = m× 9.8
m = 300 Kg

f = m.a = 300 ×  5 = 1500 N


5- A body move on a round with a velocity 16 m/s due to frictional force the body stopped after covering 20 metre. Find the frictional force. Know that the mass of the body 24 Kg.

Solution :

vo  = 16 m/s 

v = 0 s = 20 m

∵v2 – vo2 = 2 a s

0 – 256 = 2 × 20 × a
vt2 = vo2 + 2a7

a = ( - 256 / 40) = - 6.4 m/s2
f = m.a

f = 24× 6.4 = 253.6 N




Newton's third law is concerned with two mutual forces between two different bodies when the first force is action the second force is reaction.

" When a body exerts a force on a second body the second exerts an equal and opposite force on the first body" .

OR

" For every action there is a reaction equal in magnitude and opposite in direction" .

(Mathematical formula :

f1 = - f2

( in state of rest)

m1a1 = m2 a2

( in state of motion)


Many bodies move in circular or elliptical tracks.

Ex : earth as well as other planets rotate around the sum in elliptical orbits.

(Centripetal force :

· When a body move with uniform speed on a circular path it means that the body moves with a uniform circular motion.

· We note that the magnitude of speed is constant along circumference but the direction changes continuously from point to another.

· The direction change means acceleration toward circle centre, it is called centripetal acceleration.

· The centripetal acceleration is due to a force acts on the body toward circle centre, this force is called centripetal force.

(The centripetal force :

It is the constant force acts continuously perpendicular on motion direction causes a uniform circular motion.


       

           (
(Centrifugal force :

When a body moves in a circular path , a centripetal force acting on the body in the direction of acceleration toward centre.

This force must have a reaction (Newton's third law) equal in magnitude and opposite in direction. This reaction is called the centrifugal force. It acts to drive rotating body away from the center.

Ex: drying machine , centrifuge in labs , rotating barrel (bucket).

Suppose a body moves on a circle its radius (r) and its instantaneous velocity at A ,B = vo in the triangle of velocity.

From similarity of triangle ( v = AOB








(
AB distance covered from a to b in time ( t

Arc AB = AB = vo ( t  


(



  ( v    =  ac . ( t 


          (   
substitute 2, 3 in 1



v2o   =   ac   .r 


(   ac   = (vo2  /r)

From Newton second law F = m.a
(Fc  = m.ac


V = (x/t) = ( 2 Π r / t)


( v2 = ( 4 Π 2r2 / t2)

ac =  (v2 / r)  = ( 4 Π 2 r2  / t2 ÷ r)  = 4 Π 2 v2 r

Fc = m.ac   = m 4 Π 2 v2 r

From the previous find that :

The centripetal force is proportion :

1- Directly to the body mass.

2- Directly to the square of body velocity.

3- Inversely to the radius of circular path.


1- A car mass 1000 Kg moving in a curved path of radius 50 m its velocity was 5 m/s. Find the centripetal force.

Solution :

m = 1000 Kg

vo = 5 m/s

r = 50 m

Fc = m (vo2/ r) = 1000 × (25 / 50) = 500 N


2- A body of mass 0.5 Kg moves in circular path of radius 2 meters at a uniform speed 10 m/s. find :

- The centripetal acceleration

- The centripetal force

Solution :

m = 0.5 Kg

vo = 10 m/s


r = 2 m

ac = ( vo2/r) = (100/2) = 50 m/s2
Fc = m.ac  = 0.5 × 50 = 25 N


3- A body mass moving in circular path its radius 4 m with a centripetal acceleration 100 m/s2. Find :

- The instantaneous velocity

- The centripetal force

Solution :

m = 1 Kg


r = 4 m

ac = 100 m/s2
∵ac = (vo2/r)  

100 = (v2/4)

vo2  = 400


vo =  20 m/s

Fc = m.ac  = 1×  100 = 100 N


Centripetal acceleration : is the acceleration due to the change of the direction of velocity when the body moves in a circular path.

- Direction of velocity is tangential to the circumference of the circle.

Centripetal force : is the force required to change the direction of rotating body from one position to another along its circular path.


1) Complete the following :

1- The inertia ……………….  .

2- The force is ………………. .

3- The weight is ………………. .

4- The body maintains its state if ………………. .

5- The centripetal force is ………………. and directly proportional to ………………. , ………………. and inversely proportional to ………………. .

6- The inertial mass is ………………. .

2) Choose from left column what is suitable from right column:

	Left column
	Right column

	1- The mathematical formula of Newton's third law
	(     ) v2 /r

	2-The mathematical formula of Newton's second law.
	(     ) 2 Π r / v

	3- The mathematical formula of Newton's first law
	(     ) m. v

	4-Periodic time to satellite.
	(     ) f1 = - f2

	5- Momentum
	(     ) m ( v2 / r)

	6- The centripetal acceleration
	(     )Σ f = zero

	7- The centripetal force
	(     ) m.g.a


3) A Stone its mass 2 Kg falls freely from height 320 m the following table show the moment in Kg.m/s and time in second.

	Momentum
	20
	40
	60
	80
	100
	120

	Time
	1
	2
	3
	4
	5
	6


Draw graphically the relation between momentum and time , and from graph find :

1- The stimulus force.

2- The maximum momentum force collides earth.

4) Compare between mass and weight.

5) States each of Newton's laws then draw the graphs representing the first and the second law.

6) Draw the graphs which represent :

1- The relation between the orbital velocity and centripetal acceleration.

2- The relation between the orbital velocity and the mass of the revolving body when the centripetal force is constant.

7) Give reasons for :

1- The external force fail to change the state of a body.

2- The car driver should wear the suit belt.

3- It is difficult to stop body has a large mass.

4- The passengers tend to fall forward when the bus suddenly stop.

5- The weight varies from place to another.

6- The weight on moon surface 1/6 the weight on earth surface.

7- The weight of a body the two poles is greater than the weight at the equator.

8- The electron doesn't change its orbit around the sun.

9- The gun kicks back when it is fired.

8) What is meant by :

1- The momentum of a body = 60 Kg m/s

2- The weight of a body = 100 N

3- The gravitational force of a body moves in a circular path = 50 N

4- The rate of change of momentum = 10 Kg.m.s-1
9) Problems :

1- During the experiment with two riders on an air track , the velocity of the unknown rider 10 m/s while that the other rider of mass 1 Kg was 20 m/s find the mass of the unknown.

2- Two equal forces acted on two different bodies the first of 1 Kg moves with acceleration of 5 m/s2 while the second is of unknown mass and moves with acceleration of 20 m/s2 . Find the unknown mass.

3- A car its mass 1000 Kg move with uniform velocity of 15 m/s the driver used the brake when he saw the traffic sign red and stopped after 3 seconds. Find:

a- Brake force.

b- The distance covered from using brake.

c- Its momentum before using brake.

4- A car of mass 1000 Kg is moving in a straight line with velocity                of 20 m/s . Then the engine stopped , if the car comes to rest after                  5 seconds , find :

a- The frictional force.



b- The distance covered.

5- Find the force accelerating uniformly a body of a mass 20 Kg from rest speeds up to 10 m/s in 4 seconds.

6- A car of a mass one ton started motion from rest on horizontal road knowing that he frictional force is 50 N and the motor force is 300 N . Find:

a- the force moving the car

b- the acceleration

c- The velocity of the car after ten second.

7- A force of 24 N acted on a body of 5 Kg moving on a horizontal plane with acceleration of 3 m/s2 . Calculate the frictional force.

8- Neglect frictional body of a mass 20 Kg moving with velocity of 20 m/s exerted by force of 10 N through 20 sec . Calculate the final velocity.

9- A car its weight 1960 N. What is the force needed to pull it by acceleration of 5 m/s2.
(where g = 9.8 m/s2)

10- A force of 100 N acted on a body so its velocity increased from 10 m/s to 15 m/s after covered 30 m . Calculate the body weight.

11- Body Its mass 4 Kg move in circular path its radius 30 m with orbital velocity 15 m/s. Find :

a- The centripetal acceleration

b- The centripetal force

12- A racing car its mass 500 Kg in a curved line its radius 50m . Calculate the velocity needed to path this curve , where the centripetal force 9000N.

13- A car its mass 1000 Kg rotate in a curved road its radius 20 m with velocity 8 m/s. Find :

a- The centripetal acceleration

b- The centripetal force




c- The periodic time



When a force (f) is applied on a body and displaces it a distance (s) along the direction of the force.

It means that a work (w) is done.

If the force can't be able to displace the body. It means that no work done.


1) A force.

2)A displacement in the direction of the acting force.

( Work = force × displacement

     W      =    F . d

[image: image1.wmf]Note : Work is a scalar quantity.


N.m or joule

The joule :-  It is the work done when a force of 1 N moves a body a distance of 1 m in the same direction of the force.

( To calculate the work :

1) If the direction of force is in the same direction of motion

( α = 0                w = F.d cos   α = F.d cos  0 = F.d

The work has a maximum value

2) If the direction of force is inclined by angle (α) to the displacement direction.

W = f.d cos α.

3) If the direction of force is perpendicular to the direction of motion.

α = 90

W = F.d cos α = F.d.cos90 = Zero.

e.g.

1) The weight of a body moving along a horizontal road.

2) The centripetal Force.

3) A body inside a moving car.


Note :

The work is positive when the direction of the force in the same direction of displacement.

1- The work is negative when the direction of the force is opposite to the displacement.

2- If a body is lifted upwards a vertical distance (h)

The work done = weight X distance



     = m.g.h

1/ A force of 500 N is acting on a car if displaced 10 metre. Calculate the work done when :-

· The force direction in the direction of displacement.

· The force is inclined on horizontal by angle (60°)

· The force direction is perpendicular to the displacement direction.

Solution :

1- W = F.d = 5× 10 = 5000 j

2- W = F.d cos α = 5 × 10× cos 60 = 2500 j.

3- W = F.d cos α = 5× 10× cos 90 = Zero


2/ Calculate the work done by a person carrying a box of mass 5 Kg to lift it a height 15m . where (g) = 9.8 N/Kg.

Solution :

W = m.g.h = 5× 9.8× 15 = 735 j


It is the accompanied energy to the body's motion , which is the sum of its potential energy and kinetic energy.

(Potential energy (P.E) :

It is the stored energy due to its position .

When a body of mass (m) is raised vertically to height (d) from earth surface . a work is required.

W = Fg.d

But Fg = m.g.

W = m.g.y

This work is stored inside the body as potential energy.

(P.E = m.g.y

Its unit is joule.

(Kinetic energy (K.E) :-

It is the energy gained by the body due to its motion.

If force (F) acted on a body of mass (m) and displaced it distance X.

So K.E = ½ m.v2  



A stone of mass 4 Kg is projected upwards at velocity 10 m/s calculate :

1- P.E at highest point reached.

2- K.E when reached earth surface.

Solution :

v0 2 = 10 m/s

v = zero

g = 10 m/s2
v2 – v0 2 = 2 aX

0 – (10) 2   =  2 ×  -10 × X

s= 5 m

( P.E = m.g.y = 4× 10×  5 = 200 J   K.E = ½ m.v2   = ½ × 4× (10)2  = 200 J

Energy is neither destroyed nor created but changes
from one from to another.

The sum of potential energy and kinetic energy of a body is
constant at any point.

When  a body of mass m Kg is projected vertically upwards . Then work done in order to :

1- Increase the potential energy

2- Decrease the kinetic energy.

It means that :

The decrease in kinetic energy = the increase in potential energy.

(m.g.y1 + ½ mv12  = m.g.y2  + ½ m v22
(P.E + K.E at point (A) = P.E + K.E at point (B) thus we deduce that :-

1- The sum of potential energy and kinetic energy of body is constant.

2- Any decrease in K.E of a body is a accompanied by an equal increase in P.E.



A Body of mass 3 Kg falls from height 80 m . Calculate the P.E and K.E when :-

1- Starts to fall.

2- Falls distance 60 m.

3- Reaches earth surface.

where g = 10 m/s2
Solution :

1- P.E = m.g.y1 = 3× 10 × 80 = 2400 J

    K.E  = zero

Where Vo = zero

2- P.E = m.g.y2 = 3 × 10× 20 = 600 J

    K.E = the decrease in P.E = 2400 – 600 = 1800 J

3- P.E = m.g.y3 = zero


where y3 = zero

    K.E = the increase in P.E = 2400 J



A stone of mass 2 Kg is thrown upwards with a velocity 20 m/s. Calculate:

1- The K.E just before the stone moves upwards.

2- The P.E at the maximum height the body reaches.

3- The K.E and the P.E at a height of 10 m and 5m.

Solution :

1- K.E = ½ m v2  = ½ × 2 ×  (20)2 = 400 J

2- P.E at maximum height = K.E just before moves upwards

P.E = 400 J

3- P.E at height of 10 m :-

    P.E = m.g.y = 2×  10×  10  = 200 J

    (P.E = ( K.E

    K.E = 400 – 200 = 200 J

   P.E at height of 5 m 

   P.E = m.g.y = 2 × 10×  5 = 100 J

   ( P.E = ( K.E

   K.E = 400 – 100 = 300 J



1) Complete :

1- Work = ………………………..…………………………….

2- The work done depends on …..……. , ………... , …………

3- Mechanical energy of a body is ………………………….…

4- The unit of work is …………… , …………..

5- The unit of energy is ……………………………………….

2) What is meant by ?

1- The work done by a force = 10 J

2- The kinetic energy = 15 J

3- The potential energy = 20 J

3) Give reasons :

1- The centripetal force does no work.

2- In uniform velocity work = zero.

3- Work is maximum when moves in horizontal plane.

4- Work is a scalar quantity.

4) Define :

1- Work



2- Joule

3- Potential energy


4- Kinetic energy

5) Problems :

1- A force of 50 N acts on a body of mass 5 Kg during a time 2 sec is the body begins motion from rest and the force makes angle 60° with the horizontal.

2- Calculate the total  work done by a man of mass 60 Kg who carries 50 Kg of cement from the first step to the fifth of a ladder if the height of the step is 20 cm ( g = 10 N/Kg).

3-Find the increase in potential energy when a person of mass 60 Kg climbs a mountain of height 200 meters ( the acceleration due to gravity is 10 m/s2)

4- Calculate the kinetic energy of a body its mass 40 Kg moves with velocity 5 m/s.

5- A stone of mass 500-g is thrown vertically upwards with a velocity                of 15 m/s . Assume g = 10 m/s2 and neglect air resistance . Find :

a) The maximum height the stone reaches.

b) The potential energy at greatest height.

c) The kinetic energy on reaching the ground.

6- A ball of mass 1 Kg is dropped from a height of 7 m and rebounds to a height of 4.5 m . Calculate :

a) Its kinetic energy just before impact.

b) Its initial rebound velocity and kinetic energy.

c) The loss of kinetic energy on impact (Assume g = 10 m/s2)


[image: image2.png]


[image: image3.png]


[image: image4.png]


[image: image5.png]


[image: image6.png]



Accuracy and Error





1) Rest : (static)





2) Motion : (time dynamic)
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Velocity (v)
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Cairo





A Car started motion from Cairo to Banha of distance 40 Km in 20 min , then to suez of distance 30 Km in 15 min. find the speed and velocity?
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vt = vO  + at
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First equation of motion 
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The second equation of motion 
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Third equation of motion 
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Motion in circular path
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