
1.1Reflection of light: 
	Image of
	plane mirror
	Concave mirror
	Convex mirror

	Same size as the object
	Forever true
	If the object hold in the centre of curate
	Will not happen

	Virtual


	Forever true
	If the object hold in the focal－pole
	Forever true

	Real 
	Will not happen
	If the object hold in the out of focal
	Will not happen

	Erect 
	Forever true
	If the object hold in the focal－pole
	Forever true

	Laterally inverted
	Forever true
	Forever true (needn’t write) 
	Forever true (needn’t write)

	Inverted 


	Will not happen
	If the object hold in the out of focal
	Will not happen

	Magnified
	Will not happen
	If the object hold in the centre－pole 
	Will not happen

	Diminished 
	Will not happen
	If the object hold in the out of centre
	Forever true


Concave mirror is the important mirror, please remember its image rule
	
	Concave mirror
	Convex mirror
	plane mirror

	Uses of
	Make-up mirror

Car head lamps
	Driving mirrors

Shop security mirrors
	periscopes

	Reason 
	Can produce magnified and erect images
	Has a wider view
	

	Other name
	Spherical mirrors
	

	
	Converging mirror
	Diverging mirror
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1.2Refraction of light:

        I             reflected ray    1) sin I / sin R = n
incident ray       medium A   2) if I >R,A<B (in refractive index )
medium B        if I <R,A>B (in refractive index )                                 R  refracted ray        3) if sin c/sin d=m, 

then c must be bigger than d
___________________________________________________________

1.3Total internal reflection:
It happens the ray is left form high refractive index of madium to low refractive index of medium
              i    

                       medium a  1)b>a (in refractive index)

                                 2) r < i (so if i=90°, r<90° )
         r          medium b
When r=90, sin i/sin r=n(1/sin c =n(where c is called critical angel)

1/sin c = n
Triangular prisms are used in binoculars and periscopes.
Total internal reflection occurs in Mirages and optical fibre.           P.2
1.4Lenses :                           optical centre
 Principal axis            

                                             Principal focus
                             Focal length

                 2F F    F 2F                     2F F    F 2F

Concave lenses




         Convex  lenses

	Image of
	Concave lens
	Convex lens

	Same size as the object
	Will not happen
	If the object hold in the 2F

	Virtual
	Forever true
	If the object hold in the focus－optical centre

	Real 
	Will not happen
	If the object hold in the out of focus

	Erect 
	Forever true
	If the object hold in the focus－optical centre

	Inverted 
	Will not happen
	If the object hold in the out of focus

	Magnified
	Will not happen
	If the object hold in the 2F

	Diminished 
	Forever true
	If the object hold in the out of 2F


Convex is the important lens, please remember its image rule

	
	Concave lens
	Convex lens

	Uses of
	
	Magnifying glass 

Lens of cameras 

	Reason 
	
	Can produce magnified and erect images 

	Other name
	Spherical lenses

	
	Diverging lens
	Converging lens


p.3
In convex lenses, a pair of parallel rays will form a virtual, erect, magnified image in the focal plane. And a object is hold in the Principal focus, the image will not form.
Image rule:


[image: image4]
magnification (m)＝

height of image(image size)／ height of object(object size)

or 

image distance／object distance

____________________________________________________________
1.5Optical instruments:
Short sight ( caused by the too thick lens or too long eyeball; image of a near object formed in front of the retina; corrected by diverging lenses
Long sight ( caused by the too thin lens or too short eyeball; image of a near object formed behind the retina; corrected by converging lenses
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2.1Temperature, Heat and Internal Energy
States:
((fusion)        ((vaporization)

Solid             liquid               gas
(solidification)(     (condensation)(
Specific heat capacities are the energy transferred by heated need to raise the temp. of 1kgof the substance through 1°C
E(energy)=m(mass)  x  c(Specific heat capacities)  x  Δt(temp.)

E=mcΔt Or E=CΔt (where C=mc) *C= heat capacities
10kg of water                   15kg of water

20°C                                80°C
                         A                                         B
If A+B in the C

25kg of water

What is the fixed Temp in C?

(Specific heat capacities of water is 4200J/kg/°C)             C

(Suggestion: 
Let the temp of c be X°C 

By principle of conservation of energy law
The energy lost by the hot body=the gained by the cold body
m1c1Δt1= m2c2Δt2                                                                P.5
2.2Latent heat:
When a thing is change from a state to other state, the temperatures will not change in the process. Specific latent heat is the energy transferred by heating to change the state of 1kg. The symbol is l.
E(energy)=m(mass)  x  l(Specific latent heat )

E=ml

Attend: E=mcΔt is used to the thing was not changing the state.



 E=ml is used to the thing was changing the state.

Temp 
           Use E=mcΔt

                    Use E=ml











Energy 

2.3Thermometers:
	Mercury thermometers
	Alcohol thermometers

	Can measure high temp
	Can measure low temp

	Quick response
	Slow response

	Poisonous 
	Non poisonous
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2.4Experiment precaution:
1. When the heater is put in the water, it should turn on the heater.

2. It should use a bad conductor (example: polystyrene) to surround the object.
3. the result may different the really result, it is because some energy transferred to the polystyrene cup, the stirrer and the thermometer.
__________________________________________________________________________________________________________
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3.1Gas Law:
	Boyle’s Law
	Charles’ Law
	Pressure Law
	General Equation

	PV=constant
	V/T= constant
	P/T= constant
	PV/T = constant

	P1V1= P2V2    
	V1/T1= V2/T2
	P1/T1= P2/T2
	P1V1/T1= P2V2/T2

	P↑ V↓
	P↓ V↑
	V↑ T↑
	V↓T↓
	P↑ T↑
	P↓T↓
	


3.2Kinetic theory:
1. Molecules: 
	Solid
	Liquid
	Gas

	Close together
	Close together
	Very far apart

	In a regular pattern
	Have a fixed volume but no fixed shape
	No fixed volume and shape hardly attract

	Have strong force of attracting
	The force of attracting is not strong
	Hardly attract

	The vibrate to and fro(往復)
	The vibrate so vigorously
	Very high speed

	Cannot change positions
	
	


2 .Gas pressure (Pa) is due to the bombardment of gas molecules on the wall.
3. Latent heat:
Kinetic energy is due to the motion of the molecules.

Molecules is risen the speed from heat a state. So heats a state, the state have gained kinetic energy. So the internal energy increase, then the temp increases too. 
Potential energy is due to the forces of attraction between the molecules.

Molecules is left a state from the state was changing to another state. The molecules are getting the potential energy. So latent heat is equal the state has gained potential energy. 
4. Evaporation:

In liquid, some molecules move faster than other. The molecules near the surface of liquid may escape into the air. The molecules carry more kinetic energy, so the average kinetic energy of liquid decreases. So the temperature of the liquid falls. This explains the cooling effect of evaporation.
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4.1Movement 
	Scalar 
	Vector
	
	ΔV=s/t
	ΔV=average speed

	Distance speed
	Displacement
	
	a=ΔV/t
	u=initial velocity

	Mass
	Velocity
	
	ΔV=½(u+v)
	v=final velocity

	Energy
	Acceleration
	
	v= u+at
	a=acceleration

	temperature
	Force 
	
	s=ut+½(at^2)
	s=displacement

	
	
	v^2-u^2=2as
	t=time taken


4.2Graph: (s-t graph)
Displacement/m
                  m=vs     (slope is equal the velocity)






Time/s


	
	
	

	Because it is a straight line, the slope(+) is constant. So velocity(+) is uniform, then the displacement is increasing. 
	Because the slope is 0, the velocity is 0. 

So the car is no movement. 
	The line isn’t straight line, so the slope is changing. Then the velocity can be change. In figher, the beginning of slope is 

	
	positive; in ending, the slope is negative. So the velocity is changing and the accelerative is happening. When the velocity is negative, the displacement is decreasing.
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4. 3(v-t graph)
Velocity/ (m/s)
                  v=as     (slope is equal the acceleration)






Time/s
(s-t graph)

	
	
	

	Because it is a straight line, the slope (+) is constant. So acceleration (+) is uniform, then the velocity is increasing. 
	Because the slope is 0, the acceleration is 0. 

But the car isn’t meaning no movement, it mean the car is used a constant velocity to run
	The line isn’t straight line, so the slope is changing. Then the velocity can be change. In figher, the beginning of slope is positive; in ending, the slope is negative. So the accelerative is changing. When the accelerative is negative, the velocity is decreasing.


4.4Distance and Displacement of v-t graph
Velocity/(m/s)






1.Distance=|Area 1|+|Area 2|











2.Displacement=Area1+Area2











3.The displacement can be negative,

it mean the car is going back
   Area1






Area2
P.10

5.1Force, Inertia and Motion
Inertia=Newton’s first law of motion

(Every object remains in a state of rest or uniform speed along a straight line unless acted on by an unbalanced force.)

Acceleration= Newton’s second law of motion

(The acceleration of an object is directly proportional to, and inversely proportional to the mass of the object.)
So (a α F) & (a α 1/m) *a=acceleration, F=force, m=mass
SO F=ma OR W=mg *g=acceleration of earth, W=weight, m=mass

Free fall and terminal speed
If a objects falling from 1000m

First, the object will be acceleration, the air resistance will increasing at the same time. When the air resistance is increasing equal the mg, the speed of ball will be constant, the speed is terminal speed. Really, if the air resistance is bigger than mg, the object will be deceleration. 
5.2 Net force & Friction
Friction

Friction is not same direction with force (i.e. air resistance)

Net force

Net force is meaning the finally force (i.e. Pushing force-friction=net force)

If push a object by 20N, but the object is no move. Then it mean the object also have 20Nof friction, it is because of by F=ma.
When the object is no move, the object is no acceleration, 

So a=0, then (net force) F=ma(
F=m0(F=0(Pushing force-friction=0(Pushing force=friction
I.e. If a object have 40kg, the Pushing force is 1000N. 

After 5 second, the velocity of object is 10m/s.
Find the friction.                                    40kg       60N
By v= u+at (10=0+a (5)(a=2

By F=ma(1000- friction=40*2(friction=1000/80=125N       (friction)
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5.3Tension
Tension is the force in a string.

  3kg







2kg




10N



yN tension

xN tension







smooth
If the two object have the acceleration of 2ms-2. Find x and y.

The 2kg have 2ms-2, so the 2kg have net force (2X2)N(4N.
Thus, the 3kg have 6N net force. Because xN=yN,y=6.
5.4More about force
Force is a vector, so if two different direction force is applied a thing, it will not be F1+F2=F3. It will be F1 + F2 = F3








F3



F1

F2
When 
F1+ F2 is applied a thing, it call ‘resultant force’.
When 
F3 
resolve to F1+ F2, it call ‘components’.


 Fy




Fz



Fz^2= Fx^2+ Fy^2




θ





Fx= Fzcosθ






Fx



Fy= Fzsinθ
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5.5Pressure

Pressure = force at right angles to area / area (1Pa=1Nm-2)
   F
5.6Torque 















F
Torque = force X perpendicular distance between the two force




 
Torque= F x D
(Nm)










  
 D
5.7 Turning Forces
Moment of force about a point =force X perpendicular distance from the point







 =Nm














door hinge








0.8m







5N

moment of door = 5X0.8=4Nm

5.8 Principle of moment



 y 



0.2m


2kg


pivot O

 5kg

By moment A (anticlockwise) - moment B (clockwise)=0


Moment A=moment B

2 x 10N x y=5 x 10N x 0.2m

y=0.5m

Otherwise: a up force in the pivot 
Up force=down down force
So up force=20+50=70N 

So, if take the pivot in a point, the point of force can be no considered.
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If object B was 30kg and people was 50kg, what is the aN, bN, xN and yN ?


xN














 yN





2m







3m







         object B







 aN



bN











the distant must be the half of total distant
aN=50x10N=500N bN=30x10N=300N

xN+yN=aN+bN=500+300=800N

take the pivot in yN, so 5x=3a+2.5b





  5x=1500+750






  5x=2250






  xN=450N






  yN=800-450






  yN=350N

5.9 Collisions
momentum=mass x velocity (kgm/s)
principle of conservation of momentum 動量守恆定律:

In a collisions, the total momentum of the colliding objects before collision is equal to total momentum after collision, provided that there is no external force acting on the objects.

(case of after the collision, the objects don’t stop)
mu+mv=mx+my (* if direction is converse, please remember to change negative velocity in a object )


u ms-1


v ms-1
    after

x ms-1


y ms-1


 A



  B





A



 B

	A collision happen, A send some momentum B in the touching.
	After the touching, A & B is leaving.


(case of after the collision, the objects stop)



u ms-1


v ms-1
    after







 A



  B





A



 B

	A collision happen, the both momentum are countervail 抵消. 
	After the collision, A & B are touching.


mu+mv=0 (m=mass) (*please remember ,v is a negative velocity )
