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Physics: the study of waves and particles
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Physical quantities are classified into:

1. Basic quantities: quantities cannot be derived from another quantities like mass, length and time.

2. Derived quantities: quantities can be derived from another quantities like velocity and force.


   To add or subtract two physical quantities they must   have the same units

· Standard metre is calibrated of platinum and iridium in a bar of a certain length kept at 0°C.
· Standard kilogram is calibrated of platinum and iridium in a cylinder.
·  Standard second (atomic) is calibrated of Cesium which is very account and last for a long time.
Measuring devices may be digital with no pointers or analog have pointers.
Error of devices has many reasons like weak batteries or natural conditions.

	Scalar quantities
	Vector quantities

	Quantities which have magnitude only

Ex.: Mass – length  and time
	Quantities which have magnitude and direction.

Ex.: force – velocity and acceleration


Some factors of phenomena can’t be seen but can be detected as the electricity.


1. Define: scalar quantities – derived quantities

2. Compare : vector to scalar quantities – derived to basic quantities


The motion

It means a change of the body position so the static object is the object that does not change its position as time passes but the dynamic object is the object that change’s its position as time passes.


Types of motion

1. Translatory motion: the motion that has fixed start and end points like the normal motion and projectiles.
2. Periodic motion: the motion repeats itself at constant periods like pendulum, moon and earth.


Distance and displacement

· Distance is a scalar quantities means the total covered length by the body.

· Displacement is a vector quantities means the straight line between start and end points or the shortest distance between two points in a given direction.

· The displacement of a body equals zero when moves back to its start point.


Velocity (V)
“Rate of change of velocity" 

       ∆x

V= ــــــــــــ

unit : mls

        t 
Velocity is a vector quantity represented (x-t) graph as the following graphs.
· Uniform velocity : means the body moves equal    x 
displacement in equal interval of time
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· Non uniform velocity: means the body moves        x
different displacement in equal interval of time
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· The body at rest can be represented

        x
By the opposite graph.
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Acceleration (a)

“Rate of change of velocity”

      

      ∆V

a = ـــــــــ
unit : mls²
        t

Acceleration is a vector quantity can be expressed by (v-t) graph as the following graphs.

· Uniform acceleration : means the body changes  v

constantly with the time
                                                                                                     t

· Non uniform velocity: means the body moves       v 

different displacement in equal interval of time                               












        t
· Zero acceleration : means that the body moves             v
By a constant velocity 
                                                                                                                     t

Equations of motions

They are three equations join the acceleration, velocity, distance and time:


(1)V= Vo + a t

Proof:

    

 ∆V



  V - Vo
∵ a = ـــــــــ



(  a = ــــــــــــــــ
  t                                          
       t


V – Vo = at

              
(v = Vo + a t 

(2) x Vot + ½ a t2 
Proof: 

∵ distance = average velocity X time

         Vo + V

 X=                         t




 ∵ V = Vo + a t 


    2
 
         Vo + Vo +a t 




         2 Vo +a t
 X=          





  X =                         t                                                         

                    2                                              

    2

       2 Vo +a t + a t2


X= 

  
   





    


     2 





(X = Vo t + ½ a t2

(3) V2 = Vo2 + 2a x
Proof:

V = Vo + a t

(by squaring)

V2 = Vo2 + 2Vo at + a2t2
V2 + Vo2 + 2a (Vot + ½ a x2)


V2 = Vo2 + 2 a x
Free fall
· It means the vertical motion under the effect of gravity.

· The acceleration due to gravity g = 9.8∽10/ms2 when a body thrown up its velocity decreases till became zero at the maximum height. 
SO its acceleration due to gravity is negative the equations of motion can be written as:
V = Vo2 + 2 g t



X = Vot + ½ g t2

V2 = Vo2 + 2 g x

1. Acceleration can be expressed by (v-t) or (x-t2) graph.
2.  Acceleration due to gravity slightly changes from one place to another an earth and 9.8m/s2  is the average of its values.



A- Choose

1. Velocity is (basic and vector – vector and derived) quantity.

2. When a body falls freely its (mass – velocity – gravity) changes.

3. When a body rotates around a circle its radius ® its displacement equals (r – 2r - 2∏r – o).

4. Pendulum is an example on (periodic – translatory ) motion.

B- Problems

1. A body thrown by a velocity 30 m/s if g= 10m/s2 find its maximum height – time to ken to reach this height.
2. A body thrown up reached its maximum height after  5 seconds find its start velocity if g= 10m/s2  and find its maximum height.
3. A stone falling down reached earth after 10 seconds if g = 9.8 m/s2 find its final velocity and the height.

4. A car started motion from rest by acc. 5 m/s2 find its velocity after 10 second.

5. A car moves by a velocity 50 m/s if it stopped after 5 seconds find deceleration and distance it move till stopping.

6. A stone thrown up by a velocity 49 m/s if g = 9.8 find :

a. Time to ken to stop.

b. Maximum height.

c. At which height its velocity became 25m/s .

d. Find its velocity at a height 60 metres.


C- Graphs

Find the covered distance

v                                        v                                       v


                         t




t 



t

Describe the motion in each of the following
x                                  v                          v


       v



                         t



 t 


t 

        t

 What is meant by:
1. Velocity of a car = 3m/s.

2. Acceleration of a car = 2m/s2.

3. Free falling acceleration = 9.8 m/s2.

4. Deceleration of a car = 4 m/s2.

Prove that :
1. V = Vo + a t

2. X = Vo t + ½ a t2
3. X = Vo t + ½ a x2

G.R.F.

1. When a body thrown up its velocity decreases.

2. Acceleration is a vector quantity.

3. Displacement of a moving body may equal zero.

A body moves due to the following equation find : Vo – a 

V = √3b + 5x

If you solved these questions you ..



Newton’s first law
· The body keeps its state of rest or motion in a straight line with a uniform velocity unless acted by an outer force.


Mathematical formula : ∑f = 0

· Inertia: Tendency of the body to keep its state of rest or motion.

· Inertia varies directly to mass.

· Inertial mass: Resistance of the body to change its velocity on collision.


Air Track


A device used for reducing the friction.

Momentum
PL
“ The product of mass and velocity”

Newton’s second low


“ force equals rate of change of momentum.


Mathematical formula : F=ma

 m ∆ v






∆ v
∵ F = ــــــــــــ





∴  ــــــــــــ
 = a  

             ∆ t







 ∆ t

   ∴F = m a

Unit of force : Newton = kg m/s2
Newton force acting on a mass 1 kg gives it acceleration 1 m/s2
Weight
· It is the force of gravity acting on the body.

· unit : Newton.




W = m g 

· It is a vector quantity.

· Weight changes from one place to another due to the change of gravity.

· Weight (gravity) on moon = 1/6 of weight (gravity) on earth.


Newton’s third Law

“Every action has a reaction equals in magnitude and opposite in direction”


Mathematical formula : F1 = -F2
Motion in action


When a body move in a circle with a constant velocity it changes its direction ∴ it has an acceleration called “Centripetal acceleration”

Also there is a force tends to pull the body to the centre called “centripetal force”

a b
   ∆v








  V2
ــــــ
= ــــــ



∵ a b = v ∆t

  Ac = ـــــــــ

 r            v 







             r
v ∆ t

∆ v

ـــــــــــ

ـــــــ


v2 ∆ t = r ∆ v

    r
            v

     v2

∆ v


        ∆ v

∴ ــــــ
    =
ـــــــ

           ∵       ـــــــــ
= a

      r

 ∆ t


         ∆ t


  v2                                                                      m v2
∴ a =    r






Fc =    r


1. State Newton’s 1st Law and write its mathematical formula.
2. What is meant by : inertia – inertial mass ?

3. Two bodies masses 50 kg and 150 kg the ratio between their inertia ………………… .

4. G.R.F.

a. Passengers tend to fall forward when the bus stops suddenly.

b. It is difficult to move a heavy body at rest.

5. What is meant by momentum? When it equals zero? State its unit.

6. state Newton’s 2nd law and its mathematical formula.
7. A force acted on two bodies mass of 1st double mass of the second ∴ acceleration of 1st equals ………………… of the second.

8. What is meant by:

a. Force = 10 Newton.

b. Newton.

c. Weight of a body = 30 Newton.

d. Rate of change of momentum = 10 kg m/s.

e. A body acted by many forces with no change of its state.

f. Inertia.

9. A body its mass 30 kg moves in a circle its radius 5 metre  by a velocity 10 m/s find centripetal acceleration and centripetal force.

10. State the function of the air track.

11. Write mathematical formula of:

a. Newton’s 1st law.

b. Newton’s 2nd law.

c. Newton’s 3rd ;aw.

d. Centripetal force.

e. Centripetal acceleration.

12. When the velocity of a body moves in a circle is double 
∴ centripetal force will …………….. .
13. Your mass on earth = 60 kg
 ∴ your mass on the moon = ……………..

14. What are the factors affect:

a. Weight

b. Centripetal force.

You can do it









My sons


Gravitational force

· It is the attraction force between any two bodies.

· Newton proved that this force depends on the product of the two masses and the distance between them.

1
F∝ m1 m2 





F∝
ــــــ  






   G m1 m2


 d2

F∝ m1 m2

∴ F = ـــــــــــــــــــ

 d2




d2
When G is the gravitational constant = 6.67 x 10-11 its unit : Nm2/kg2 and defined as  “the attraction force between two bodies of masses 1 kg at a distance 1 metre.

Measuring of earth radius.

1. Eratosthenes method

This experiment performed on 21 June as the sun rays are ⊥ Aswan and inclined by 7.2° on Alex. At noon.
800
 7.2



∴ C= 800 x 360  = 40000 km

  c      =   360




      7.2

∵ C = 2∏r




40000 = 2x3.14xr

r = 6363 km

Al Biruni  method
At sun set from a mountain height

            r
∵cos (  = ـــــــــــــ 
                   r + h

r = r cos θ + h cos θ


   h cos V
r-r cos θ = h cos θ


      r  = ــــــــــــــــــــ

r (1-cos V) = h cos V


   1 –cos θ

Some applications
1. Earth mass calculation

Let a body of a mass 1 kg placed on earth surface


 G m1m2
6.67 x 10-11 1 x m2
∴F=    ـــــــــــــ   = ــــــــــــــــــــــــــــــــــــ

    d2

   (6363000)
Also force = weight = mg = 1 x 9.8 = 9.8N


     6.6 x 10-11 x m2
∴ 9.8 = ــــــــــــــــــــــــــــــــــــــــــ


(6363000)
∵ mass of earth m2 = 5.98 x 1024 kg
2. Earth volume calculation
∵ V = 4/3 ∏ r3 

( V = 4/3 x 3.14 x (6363000)3

V = 1.078 x 1021 m3
Density of earth
Mass

     5.98 x 1024

Density = ــــــــــــــــــــ
= ــــــــــــــــــــــــــــــ = 5.54 x 103kg/m3

       Volume

     1.078 x 1012


      Average density of the earth crust is less than the precious value so we can deduce that the core is made of materials of high density.

Motion a long a smooth inclined plane
1. When a body is placed on a smooth horizontal plane surface it is in equilibrium under two forces the weight that pulls down and the reaction of the surface pushes up due to Newton third law and sum of forces equals zero.

2. If the plane us inclined by an angle θ the body loses equilibrium and slides down under the effect of gravity. As the angle increases the sliding force increases.


Work

Doing work needs a force and a displacement so it can be defined as “the product of force and displacement”

W = f d cos θ
Joule



Newton



metre

Joule : work done by a force one Newton to move a body one metre in its direction.


Work may be

1. Positive when the force is in the direction of motion as moving down stairs.
2. Negative when the force is opposite to the motion direction.

3. Zero when the force is perpendicular to the motion direction.

So the centripetal force does no work as it is perpendicular to the motion direction.


Energy
“The ability to so work”

1. Potential energy

It is the energy stored in a body due to its position.”


P.E. = m g h

  Potential energy becomes zero when the height = zero (at earth surface).

2. Kinetic energy

The energy of a moving body.

K.E. ½ m v2
Proof

∵ V2 = Vo 2= 2ax

∵ the body started from rest   ( Vo = 0
(V2 = 2ax


( x = V2





2a 

Multiplying by force

Fv2

F x = ــــــــــــــ




∵ f x = w = K.E.

2 a


F V2




          f




( K.E. = 
ـــــــــــــــ



∵ــــــــــــــــــــ = m


  2 a





a 

K.E. = ½ m V2
K.E. becomes zero when the body is at rest


Mechanical energy

“Sum of Kinetic energy and potential energy of a body”


Mechanical energy of a body is constant at any point.


Law of conservation of energy

“Energy neither destroyed nor created but changes from one form to another”

1. Complete
a) Work is …………………………………… .

b) Potential energy is ……………………….. .

c) Mechanical energy is …………………….. .

2. What are the factors affect:

a) Potential energy.

b) Kinetic energy.

c) Work.

3. When the following quantities equal zero:

a) Work.

b) Potential energy.

c) Kinetic energy.

4. A force 200N acted on a body moved 8 metres find work when:

a) The force ⊥motion direction.

b) Inclined by 30°.

c) In the same direction of motion.

5. A stone its mass 30kg raised 5 metres if g = 9.8 m/s2 find P.E.
6. A car its mass 5000kg moves by a velocity 8 m/s find K.E.
7. From the opposite figure find:

a) P.E. at  A  – P.E. at  B


20 kg
b) K.E.  A   – K.E. at   B                         8 m
c) M.E. at A  – M.E. at   B

            Earth

8. When a body thrown up its P.E. …………….. , K.E. ………………. and M.E …………………………… .

9. Compare :

a) Positive work to negative work.

b) P.E. to K.E.

10.  When a body velocity is doubled
∴ K.E. …………………… .

11. State law of conservation of energy.

12. G.R.F: Centripetal force does no work.



Law of conservation of momentum


As we studied the momentum is the product of mass and velocity.

PL = m v


kg m/s
· The law states that “Total momentum before collision equal total momentum after collision”

· Collision has to main types : elastic collision and inelastic collision.

	Elastic collision
	Inelastic collision

	· Collision has no loss of energy.

· Total kinetic energy before collision = total kinetic energy after collision
	· Collision has a loss of energy.

· Total kinetic energy before collision greater than kinetic energy after collision.

	· Ex.: air molecules
	· Ex.: cars



Total momentum before collision is equal to the total momentum after  collision in both elastic and inelastic collision.

Impulse

From Newton’s 2nd law: force is equal to the rate of change in momentum

       m ∆ v 

F= ـــــــــــــــــــــ 



∴ F ∆ t = m ∆ V

        ∆  t
SO impulse can be defined as : product of force and time or change of momentum.
The unit of impulse : kg m/s or N.S

Some applications of impulse
1. The tennis player elongates the time of the ball hitting increase impulse and velocity.

2. The football player increases the force acting on the ball.

3. Seat belts in the car produce zero momentum at any collision.

4. When a falling ball bounces from a person head it harms more than falling only.

5. The karate player summon his force to break a wooden block.


1. What is meant by: impulse - elastic collision.
2. compare the types of collision.

3. Find velocity of the second body after collision in each of the following:

20 m/s

at rest




10 m/s
v = 2


30 kg   before
  20 kg



8 kg     after
    20 kg
15 m/s

1 m/s




8 m/s

    v 


  8 kg   before
    6 kg



8 kg     after
    6 kg

8 m/s

2 m/s




 5 m/s
            v 


  5 kg   before
   3 kg




5 kg     after
     3 kg

10 m/s

at rest




            v 


10 kg   before
   2 kg




  8kg > 2 kg

10 m/s

at rest




            v 


5 kg     before
     m



 
    5kg  2 kg











after

4. A body its mass 15kg moved to right by a velocity 10 m/s collided another body its mass 8kg moved left by a velocity 6 m/s. after collision they moved as one body find common velocity.
5. A body it mass 10kg moved to right by a velocity 12m/s callused another body its mass 6kg moved left by a velocity 8m/s. after collision each body moved back in the opposite direction first by a velocity 2m/s find velocity of the second.

6. G.R.F: cars collision is inelastic.

7. Tennis player increase time of hitting the ball.





Space exploration
Multistage rocket
1. First stage has 5 engines to over come the force of gravity.

2. Second stage has 5 engines to increase the velocity.

3. Third stage has 1 engine to direct the space shop.

· The rocket is streamlined to reduce the air resistance.

· The rocket depends on law of conservation of momentum.


Escape velocity fro, gravity

“It is the velocity needed to escape from gravity”

∵ K.E. = P.E
½ m v2 = m g r



x 2

V2 = 2 g r



∴ v = √2 g r 



 Escape velocity is constant doesn’t depend on mass = 11.16 km/s.

Satellites
1. Geostationary satellites : three satellites at 120° from each other remain fixed at their positions from earth.

2. Polar satellites : satellites rotate around earth.


Applications of the satellites
1. Communications

2. Military

3. Meteorology

4. Remote sensing

Main conditions to keep rotations

1. In equator plane.

2. In some direction of earth rotation.

3. Its periodic time equals that of earth.


Orbital velocity of satellites

· The velocity needed to keep the satellite on its orbit.


Proof:

∵ centripetal force = weight

      m v2
∴ــــــــــــــــــ = m g 

V2   = g  





r 
  r     





∴ v2 = g r


v = √ g r


Where r = earth radius + height

Weight less


Suppose a person in an elevator holds a spring balance and a mass  m the resultant force on the mass = zero.

FT = Fg 
when FT : tension and Fg : the weight

Also if the elevator moves by a constant speed FT = Fg .
Of the elevator moves up with a constant acceleration FT - Fg = m a

FT = Fg + m a

∴apparent weight will be more than actual weight.
If the elevator moves down.

FT = Fg – m g

∴ apparent weight will be less than actual weight BUT if the cable is cut ∴ weight = zero

	Life in a space ship
	Life put a space ship

	No need for the space suit as it has suitable pressure and oxygen
	Space suit is a must as it has no suitable oxygen or pressure



1. State the function of each stage in the rocket.
2. G.R.f.:

a) the rocket is streamlined 

b) First stage 5 engines but third stage has 1 engine.

3. Prove that :

a) Escape velocity v = √2 g r 
b) Orbital velocity v = √  g r 

4. Which has more escape velocity a rocket its mass 200 tans or another one its mass 100 tans? Why?
5. What will the apparent weight of a body in an elevator : 

a) Moves up.

b) Moves down.

c) Equals zero.




Temperature
Molecular theory states:

1. Any matter made of molecules.
2. There are spaces between molecules that are very large in gases.

3. The molecules are in a random motion.

4. Internal energy : Sum of Kinetic and potential energy of the molecules.


Temperature


“ The average kinetic energy of molecules” The measure of internal energy of molecules,


Units of Temperature
1. Celsius °C : freezing point of water is 0°C and boiling is 100°C.
2. Fahrenheit °F: freezing point is 32°F and boiling point is 212°F.
3. Kelvin °K: 

K = c + 273

Thermometers
1. Liquid thermometers: its substance may be mercury or alcohol and its property is the regular change of length with temperature.
2. Gas thermometer: its substance can be any gas and its property is the change of pressure with temperature.

3. Platinum thermometer: its substance is a platinum wire and its property is the change of resistance with temperature.

 Lt – Lo
t =  ــــــــــــــــــ x 100 
liquid thermometer.


L-L


                          Pt – Po
t =  ــــــــــــــــــ x 100 
Gas thermometer.

                               P100- Po

        Rt – Ro
t =  ــــــــــــــــــ x 100 
Platinum  thermometer.

      



         R100-Ro

1. Define : internal energy – temperature.

2. Complete:

a. When the internal energy of a body increases it moves the heat will ……….

b. The liquid thermometer depends on …….. with temp.

3. Compare the three types of thermometers.
4. The length of mercury column in a mercury thermometers is 15sm at 100°c and 3cm at 0°c what will be its length at 20°c.

5. The pressure of the gas in a thermometer was 30 cm Hg at freezing point of water and 150cm Hg at boiling point what will be pressure at 60°c.

6. Find resistance of a platinum thermometer at 30°c if it = 5π at 0°c and is π at 100°c.

7. Find resistance at boiling point of water if resistance at 0°c = 2 ohm, at 50°c = 2.5 ohm.


Heat energy


It the energy transfer between bodies due to difference in temperature.


Specific heat capacity

C

· “ Heat needed to increase temperature of 1kg of the substance by 1°k”

· Unit : J/kg K

Water has the maximum specific heat capacity.


Heat capacity

Q

· Heat needed to increase temperature of the body by 1°k.

· Unit : J/°k

1. Define : specific capacity – heat capacity
2. State the unit : heat energy – heat capacity – specific heat capacity.
3. Two metal pieces of some substance if mass of  A  >  B  
∴ heat capacity of  A  ………  B   .
4. Two different metal pieces of some heat capacity mass of  A  >  B  
∴ specific heat capacity of A  ………..  B  .
5. Two metal pieces of some substance if mass of A  >  B  
∴ specific heat capacity of  A  ………..  B  .

6. A mass of a metal at its mass 5kg and specific heat capacity 300 J/kg k find heat capacity.
7. A metal its heat capacity 3000 J/k its mass 50kg find specific heat capacity.

8. A metal its mass 30kg at 50°c heated to 150°c if specific heat capacity equals 400 J/kg k find heat energy.
9. A metal its mass 50kg at 30°c heated to 80°c by using a heat 1250000 Joule find specific heat capacity.

10. Heat capacity of a body is equal to its specific is heat capacity when …………………………….. .

11. A metal pieces its mass 30kg at 200°c dropped in a container its mass 5kg contains 2kg of water at 30°c if the final temperature was 50°c find specific heat capacity of the metal if specific heat of water 4200 J/kg k and that of the calorimeter 450 J/kg K.




Static electricity
· It is the accumulation of charges on the body.

· Unit of change : coulomb.


Coulomb’s law


“ Electrostatic force between two charges is direct proportional to the charges and inverse proportional  to square the distance between them”

         




    K q1 q2
F= ــــــــــــــــــــــــــ
   
    



        d2
where K : coulomb’s constant = 9 x 109

Law of attraction and repulsion


“ Like charges repel and unlike charges attract”.


Electrostatic field  

· The space around the charge at which its effect appears.
· Is made of imaginary lines come from +ve charge and go to –ve charge.

Gravitational potential


Gravitational potential energy at a height d1 

P.E. = m g d1
and at a height d2






P.E = m g d2
∆ P.E. = m g d1 - m g d2
∆ P.E. m g ∆ d ÷ m

∆ P.E





V= ـــــــــــــــــــــــــ g ∆ d 






    m

where V is called “gravitational potential difference”
g =   V

       ∆ d
where g is called gravitational potential gradient

· Electrostatic field intensity at a point

E = Kq
            d2
· Electrostatic potent difference

V =  Kq
        d

The capacitor

Structure

· Two thin metal plates with an insulator between them.

· The positive charge is formed on a plate and the negative charge is formed on the other plate forming a potential difference  V  the ratio between its charge  Q  and potential difference is called  “ Capacitance”.

C = Q

       V

farad = C/Volt

· In some capacitors  v =∑d if the capacitor charged by direct current no current can flow.

· In the final state when cutting the current it discharges.


1. State coulomb’s law.
2. State law of attraction.

3. What happens to electrostatic force when:

a) Each charge doubled.
b) One charge doubled.

c) Distance between two charges double.

d) Each charge doubles and distance doubled.

e) Each charge doubled and distance halved.

4. Compare gravitational law to electrostatic law.

5. G.R.F: electrostatic force is much greater than gravitational force.

6. Define :

a. Electrostatic field intensity.

b. Gravitational field intensity.

c. Capacitance.

7. Two charges 100c and 500c at a distance 2 metres from each other if K = 9 x 109 Nm2/C2
8. A charge 300 coulomb placed in a field affected by force 75 Newton find electrostatic field intensity.
9. A point at 2 metres from a charge 300 coulomb find electrostatic field intensity and electrostatic potential difference.

10. Find capacitance of a capacity its P.d = 12 Volt and its charge = 6 coulomb.




Current electricity
It is the flow of electric charges

Current intensity

I

· The quantity of charge flow per second:

· Rate of charges flow”

· Unit : ampere = coulomb/second.

q

  I = ــــــــ

t

current intensity is measured by Ammeter   A
Ampere 
the current intensity when quantity of charge flow per second = 1 coulomb.


Potential difference
V

· The work done to move one coulomb (charge unit) between two points”.

· Unit : Volt = Joule/coulomb.

· Potential difference is measured by : Voltmeter     V


Electromotive force (e.m.f.)

· Total work done to move one coulomb between two poles of the cell.

· Unit : Volt.


Electric resistance   
 R
· It is the resistance of the conductor to the current flow.

· Also it is the ratio between potential difference and current intensity

· Unit : ohm


R= V

     




       I
Connection of resistors

1. In series to increase total resistance.

2. In parallel to decrease total resistance.

Electric energy

E = V I t



Joule

· Heat energy is produced in conductors due to the passage of electric current may be:

· Desirable as in some devices as electric iron and electric heater.

· Undesirable leads to melting of some wires.

Wires of electric iron made of nichrome that has low specific heat, high resistance and high melting point.


Electric power    P
· Energy consumed per second

· Or rate of doing electric energy.


E
V I t
P = ـــــــــ = ــــــــــــــــ = V I

         t
   t
∴ P = V I



watt = J/S
Watt : the electric power when energy consumed per second = 1Joule.

Safety Limit

· The maximum power be carried by the house network.
· By exceeding this limit an overload is formed that may damage the house network.

· The fuse must have a thin wire to cut easily at any overload.

· Cost of electricity can be calculated from the following law:


Cost = power x time price of 1 kwh

K w

   h

The unit of power in houses is the kilowatt but the unit of energy is the   kilowatt. hour


Magnetism

· The magnet must have two poles.

· Like poles repel and unlike attract.

· Magnetic field is the space around the magnet where its effect appears.


 Types of the magnet:

1. Permanent magnet: the magnet retains its magnetic property.

2. Electromagnet: it is a coil wrapped around a soft iron bar connected to electricity. It can be used in cranes and electric bells.

1. What is meant by:
a. Current intensity = 3 Ampere.

b. Potential difference.

c. Volt.

d. Power of a lamp = 100 watt.

e. Ampere

f. Watt.

g. Electromagnet.

2. State the unit of each of the following:

a. Electric energy.
b. Current intensity.

c. Electric power.

d. Potential difference.

e. Electric resistance.

3. Find current intensity of a wire when a charge of 30 coulomb flow in 30 second.
4. Find potential difference between two points when a work of 50 Joule is used to transfer 10 coulomb.

5. An electric wire the potential difference a cross its ends = 100 volt its current intensity = 2 ampere find the resistance.

6. A wire has a current intensity 2 Ampere connected to a battery of 12 volt find energy consumed in 2 minutes.

7. A lamp labeled (220 volt – 55 watt) find:

a. Current intensity.
b. Energy consumed in 5 minutes.

c. Cost when using it 8 hours given that price of 1 k wh = 5 P.T.

8. 2 kg of water heated from 20°c to 80°c by using a heated of 3 Ampere and potential difference 220 volt if the specific heat capacity = 4200 J/Kg K find the time taken.

9. A lamp of 2 Ampere work on 220 volt used for 8 minutes find the heat energy.
10. What is the slope in each of the following graphs:

v                                   w                         

    P
       


                        I



  q



     V
        

11.  G.R.F
a. Wire of the electric heaters made of nichrome.

b. Knowing the power of electric devices in the house.

c. The fuse must have a thin wire.

12. A house net work its maximum current intensity 20Ampere explain what happens when operating devices of a power 8800 watt given that potential difference = 220 volt.
13. A house net work can carry up to 3300 watt explain what happens when operating devices of current intensity 20 Ampere if potential difference = 220 volt.

14. What is meant by the electromagnet? State one use of it
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