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IGCSE Physics 0625 notes for topic 1: General Physics: Revised on 14 September 2010



TOPIC 1

GENERAL PHYSICS

UNITS OF MEASUREMENT:

Measurement means comparing any physical quantity with a standard to determine its

relationship to standard. This standard is called unit. All measurable quantity expressed in

a) some number or magnitude and b) some unit

For example if the distance is 200km, 200 is the number or magnitude and km (kilometer) is the

unit.



Systems of Units:

There are three major systems of units.

1. M.K.S. system: meters – kilogram – second system used internationally. This system is

also called SI (system international) units.

2. F.P.S. system: foot – pound – second system use by British.

3. C.G.S. system: centimetre – gram – second system use by French.



Measurement of physical quantities – base units:

Length or distance (s):

The base unit of length or distance is meter (m). It is define as:

The meter is the length of the path travelled by light in vacuum during a time interval of 1/299

792 458 of a second.

The measurement of length is used to calculate the:

i. thickness of a thin wire using vernier calliper. (The

precision of length measurements can be increased by

using the devices that use sliding vernier scale.)



ii. area of square or rectangle = length and breadth

iii. area of triangle = ½ base x height



iv. volume of cube = length x breadth x height
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v. volume of liquid = height in calibrated measuring cylinder



Mass (m):

It is the measure of the quantity of matter in an object and its unit is kilogram (kg) in SI units. It

depends on the number of molecules in the matter and their masses and does not depend on

gravity. Therefore an object would have same mass on Earth and on the Moon but different

weight because of the change of gravity. Gravity on the moon is 1/6th of the gravity on earth.

Mass of an object can be measured by using spring balance (newton-meter), top pan balance or

lever balance. The international definition of mass is

It is equal to the mass of the international prototype of the kilogram made up of platinum-iridium

alloy kept at international bureau of weights and measurements in Paris.



Time (t):

It is the ordering or duration of events. The unit of time is second (s) which is defined as:

the particular frequency of electromagnetic spectrum given out by the common type of caesium

atom.

The common devices to measure the time or

duration of an event are clock and

stopwatch. In stopwatch, each second is

calibrated into one hundred part of a second

called centisecond. The precession of time

duration of an event can be improved by measuring the time for number

of events and dividing time by total number of events. For example to

measure the time period of a pendulum the time for ten swings should

be recorded and dividing the total time by ten to get the time for one

swing.



SPEED, VELOCITY AND ACCELERATION:

Speed:

Average speed is defined as the distance covered by an object in unit time.

=



=

The SI unit of speed is meters/second (m/s) and it has no definite direction.
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Velocity:

Velocity is defined as the distance travelled by an object in specific direction in unit time.

velocity =

Distance moved in specific direction is called displacement therefore the above equation can be

written as

=

v⃗ =



s⃗

t



s = the displacement in meters (m)

t = total time in seconds (s)

v = velocity, the SI unit of velocity is meters/second (m/s)

The object is said to be in linear motion if it moves in straight line.



Acceleration:

Acceleration is the change of velocity of a body in unit time.



=



or



=



−



Where u is the initial velocity and v is the final velocity. The SI unit of acceleration is meters per

second square (m/s2). Acceleration is positive if the velocity is increasing and negative if the

velocity is decreasing and this is called retardation or deceleration.



Graphical representation of velocity, acceleration and

distance:

Velocity – time graphs:













The curve line in speed time graph means that the object is

moving with non-uniform acceleration. The acceleration at

any point is the gradient to the tangent at that point.

In velocity-time or speed-time graph the area under the

graph is total distance covered by the object.

In velocity-time or speed-time graph the gradient of the line

is acceleration.
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Distance – time graph:



Terminal Velocity:

Air resistance

The terminal velocity of an object falling towards the earth, is the

speed at which the downward gravitational force ‘w’ (i.e weight) is

equal and opposite to the air resistance which is pushing it upwards

which means that the there is not net force and therefore no

acceleration. At this speed, the object does not accelerate and falls at

constant speed. The terminal velocity whose value is depends upon

the size, shape, volume and weight of the object.

a

v

For example, the terminal velocity of a skydiver in a normal free-fall

position is at certain point when his weight is equal to air resistance.

w=m×g

The reason an object reaches a terminal velocity is that the air

resistance is directly proportional to the square of its speed. At low speeds the air resistance is

much less than the gravitational force and so the object accelerates. As it speeds up the air

resistance increases, until eventually it equals the weight. The diagrams below explain the

situation
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MASS, WEIGHT AND DENSITY:

Mass:

Mass of an object is the measure of the amount of matter in it. The base unit of mass is the

kilogram (kg). 1kg =1000g

1 kilogram is the mass of a piece of platinum-iridium alloy at the office of weights and

measurements in Paris.



Weight:

The weight of an object is the force due to earth`s gravity. The nearer an object is to the centre of

the earth the more the earth attracts it. Since the earth is not a perfect sphere but flatter at the

poles, the weight of a body varies over the Earth’s surface. It is greater at the poles than at the

equator. The weight of an object of mass ‘m’ can be found by

=



×



Where ‘w’ is the weight in newtons, m is the mass in kilogram and g is the acceleration due to

gravity whose value is 9.81m/s2 or 10 m/s2 for IGCSE course.



Density:

It is defined as the mass per unit volume of a substance. The unit of density is kg/m3 or g/cm3. It

is denoted by Greek symbol ρ (rhoo) and is calculated from the formula:

=

=

Density of regularly shaped solid: The mass can

be determined by top-pan balance and the volume

by multiplying length, width and height.

Density of irregularly shaped solid for e.g. rock:

The mass of the solid is determined by top-pan

balance. The volume of solid is obtained by

subtracting the value before and after immersing the

rock in a measuring cylinder containing water. This

method is called displacement method.

Density of liquid: The mass of an empty beaker is

found on a balance. A known volume of the liquid is

transferred from burette or measuring cylinder into the

beaker. The mass of beaker plus liquid is found and the

mass of liquid is obtained by subtraction.

Density of air: The mass of a 500 cm3 round-bottomed

flask full of air is found and then after removing the air

with a vacuum pump; the difference gives the mass of

air in the flask. The volume of air is found by filling the

flask with water and pouring it into a measuring

cylinder.



Mass on top-pan

balance



Mass in a measuring

cylinder containing

water
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EFFECTS OF FORCE: EXTENSION / LOAD (FORCE)

INVESTIGATION

Force is a push and pull of an object. Force can change the direction of the movement and the

shape of an object. Force can extend the length of an object.



Hooke’s Law:



Hooke’s law holds when a force applied to a spring, a

straight metal wire, elastic band or cotton thread. If too

much load is applied to the spring it deforms and does not

return to its original length after removing the load. The

spring is said to have undergone plastic deformation; the

load applied has exceeded the elastic limit (E) or limit of

proportionality,



E



Stretching force (F)



Robert Hooke was the first to investigate the

extension of the spring nearly 350 years ago. He

stated the law of extension of the spring/string

when stretching force is applied to it.

“The extension of a spring is directly

proportional to the force applied on it, provided

the elastic limit of the spring is not exceeded.”

Stretching force F is directly proportional (⋉) to

the extension x

F⋉x

F = kx

k is the spring constant. It is the force needed to cause the

extension of 1 meter.

F

k=

x



Total Extension (x)
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FORCE, MASS AND ACCELERATION:

Effect of forces:

Force is a push or a pull of an object and it is measured in newtons, N. Force is a vector quantity

which means it needs magnitude and direction to be fully expressed. It can be used for pushing

pulling, bending, stretching, squeezing and tearing. When force applied it can do following

actions on an object, it can:

 change the speed or velocity,

 change the direction of movement,

 change the shape.

Isaac Newton in his second law of motion described the relation between force applied on an

object, the mass of an object and its acceleration. The two parts of the law says that:

a) The net force applied on an object is directly proportional to the acceleration of an

object:

∝

∝

b) The mass of an object is inversely proportional to the acceleration of an object:

1

∝

∝



1



Combining the above relationships we get

=

Where ‘F’ is the net force applied in newtons, N, ‘m’ is the mass of an object in kilogram and ‘a’

is the acceleration in m/s2.

One newton force is defined as the force applied on an object of mass one kilogram

which accelerates it with one meters per second square.



Circular motion of an object:

Any motion in a curved path represents accelerated motion,

and requires a force directed toward the center of curved

path. This force is called the centripetal force which means

"center seeking" force. Swinging a mass on a string requires

string tension T, and the mass will travel off in a tangential

straight line if the string breaks.



v, Direction of the

velocity at

tangent of the



F, Direction of the

force towards the

centre



Turning effect of force - moment:

The turning effect of force is called moment of force or torque or simply moment (τ). The

moment of force depends on two things:

1. the size of the force and;

2. perpendicular distance from the force applied to the pivot.

The unit is the newton-meter (N.m)
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Moment of force = force × perpendicular distance of the force from pivot or fulcrum

= ×



Law of moments

When an object is in equilibrium the total clockwise moments about the pivot is equal to the total

anticlockwise moments about the same pivot.

Total Clockwise moment of force = Total Anticlockwise moment of force



Equilibrium:

A body is said to be in equilibrium if the resultant force or net force acting on it is zero it means it

has no acceleration. The equilibrium is static if the body’s velocity is zero and dynamic if it is in

constant motion.



Conditions of Equilibrium:

a) Sum of the forces in one direction is equal to the sum of forces in the opposite direction.

 Net horizontal Force = 0

 Net vertical Force = 0

b) The law of moment must apply: sum of clockwise

moment is equal to the sum of anticlockwise

net moment = 0



Types of Equilibrium:

Stable Equilibrium:

When the body is slightly disturbed and then released, it

returns to its previous position then it is in stable

equilibrium.
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Unstable Equilibrium:

When a body is slightly disturbed and it moves further away from its previous position then it is

in unstable equilibrium.



Neutral Equilibrium:

When a body is slightly displaced and it stays at its new

position then it is called neutral equilibrium.

For example the plumb line is in stable equilibrium

because if you push it to one side, it returns to its original

position. It does this because when you push it to one side

its centre of gravity rises and gravity tries to pull it back to its lowest position.

The carefully balanced ruler on your finger is in unstable equilibrium, because if it moves

slightly, it’s centre of gravity falls and keeps on falling down.

The ball on a perfectly level table is in neutral equilibrium, because if

it is moved, its centre of gravity does not rise or fall.

Name the different kinds of equilibrium in this figure (a), (b) and (c).



Lever

Lever is a simple machine which is used to lift heavy weight with

small force. It is force multiplier.



CENTRE OF MASS OR CENTRE OF

GRAVITY:

The centre of gravity or centre of mass of an object is the

point through which the whole weight of an object seems

to act. The centre mass of a uniform ruler is at its centre.

The centre of a circular cardboard is its centre of mass.

The centre of mass of a regularly shaped body of the

same density throughout is at its centre. In other cases it

can be found by following experiment.



Centre of mass of a piece of flat

card (lamina) using plumb line:

Let a piece of card hang freely from a pin attached with

a stand. Hang the plumb line from the pin. Mark the

position of the plumb line by two crosses on the card.

Join the crosses with a ruler. Just as the plumb line

hangs with its centre of gravity vertically below the

pivot, so also will the card. This means that centre of

gravity of the card is somewhere on line. Rearrange the

card with pin through another hole and again mark the

vertical line. The only point that is on both lines is

where they cross, so this point must be the centre of

gravity.



9












        

  


      Download Summary of Chapter 2,3,4

        


        Summary of Chapter 2,3,4.pdf (PDF, 3.58 MB)

        

        Download PDF


        

    


  




        
  Share this file on social networks

  

  

  
    
      
    
     
  
    
      
    
     
  
    
      
    
     
  
    
      
    
  
  







        
  
  Link to this page

  


  Permanent link

    Use the permanent link to the download page to share your document on Facebook, Twitter, LinkedIn, or directly with a contact by e-Mail, Messenger, Whatsapp, Line..


  
  
  Copy link
  

  

  
      


      Short link

      Use the short link to share your document on Twitter or by text message (SMS)


      
        
          
          Copy link
        

      
      

  


  HTML Code

    Copy the following HTML code to share your document on a Website or Blog


  
  
    PDF Document Summary of Chapter 2,3,4.pdf
    Copy code
  

  
  



  QR Code to this page

    

      [image: QR Code link to PDF file Summary of Chapter 2,3,4.pdf]

      


      
  

  
  




This file has been shared publicly by a user of PDF Archive.

Document ID: 0000207079.

 Report illicit content





      

    

  













  
  
    
      
        
          [image: PDF Archive]
        

        
          2023 · 
          Legal notice · 
          Terms of use

          Privacy policy / GDPR ·

          Privacy settings ·

          Contact
          

          Report illicit content · 
          FR · 
          EN
        

      

    

  





















    