
   ON TIPS 
                     NOTES
Note making is a skill that we use in many walks of life: at school, university and in the world of 
work. However, accurate note making requires a thorough understanding of concepts. We, at Oswaal, 
have tried to encapsulate all the chapters from the given syllabus into the following ON TIPS NOTES. 
These notes will not only facilitate better understanding of concepts, but will also ensure that each 
and every concept is taken up and every chapter is covered in totality. So go ahead and use these to 
your advantage... go get the OSWAAL ADVANTAGE!!

CHAPTER 1: Atoms and Molecules

Key Points and Concepts
 Ø Laws of chemical combination: They were given by Antoine L. Lavoisier.

  (i)  Law of conservation of mass: Mass can neither be created nor destroyed in a chemical  
reaction.

  (ii)  Law of constant proportions or Law of definite proportions: In a chemical substance, the  
elements are always present in definite proportions by mass.

 Ø The postulates of Dalton’s theory are: 
(i) All matter is made of very tiny particles called atoms.

(ii) Atoms are indivisible particles, which cannot be created or destroyed in a chemical reaction.
(iii) Atoms of a given element are identical in mass and chemical properties.
(iv) Atoms of different elements have different masses and chemical properties.
(v) Atoms combine in the ratio of small whole numbers to form compounds.
(vi) The relative number and kinds of atoms are constant in a given compound.

 Ø An atom is the smallest particle of an element which can take part in a chemical reaction. It may 
or may not exist freely. Each atom of an element shows all the properties of the element. 

 Ø IUPAC (International Union of Pure and Applied Chemistry) approves names of elements. 
 Ø The first letter of a symbol is always written as a capital letter (uppercase) and the second letter 

as a small letter (lowercase).
 Ø Molecule: It is the smallest particle of matter (element or compound) which can exist in a free 

state. The properties of a substance are the properties of its molecules.
 Ø Atomicity: It is the number of atoms constituting a molecule of a substance (element or  compound).
 Ø Based upon atomicity, molecules can be classified as:

 Monoatomic molecules: e.g., He, Ne and Ar.
 Diatomic molecules: e.g., H2, O2, N2, HCl
 Polyatomic molecules: e.g., O3, CO2, NO2

 Ø Valency: It is the combining capacity of an atom of the element.
	Ø Symbols of some elements: 

Element Symbol Atomic Number Atomic Mass

Hydrogen H 1 1

Boron B 5 11
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Element Symbol Atomic Number Atomic Mass

Carbon C 6 12

Nitrogen N 7 14

Oxygen O 8 16

Sodium Na 11 23

Magnesium Mg 12 24

Phosphorus P 15 31

Sulphur S 16 32

Chlorine Cl 17 35.5

Potassium K 19 39

Calcium Ca 20 40

Manganese Mn 25 55

Iron Fe 26 56

Cobalt Co 27 59

Copper Cu 29 63.5

Zinc Zn 30 65

Molybdenum Mo 42 96

 Ø Gram molecular mass: It is the mass in grams of one mole of a molecular substance. e.g., The 
molecular mass of N2 is 28, so the gram molecular mass of N2 is 28 g.

 Ø Atomic mass unit (amu): It is one-twelfth of the mass of an unbound atom of carbon-12. It is a 
unit of mass used to express atomic masses and molecular masses.

 Ø Molecular mass: It is a number equal to the sum of the atomic masses of the atoms in a molecule. 
The molecular mass gives the mass of a molecule relative to that of the C-12 atom, which is taken 
to have a mass of 12.

 Ø The charged species are known as ions. A negatively charged ion is called an anion and the 
positively charged ion is called a cation. 

 Ø Polyatomic ion: A group of atoms carrying a charge is known as polyatomic ion. e.g., NH4
+ 

(Ammonium ion).

 Ø Some Common Ions:

Valency Name
of Ion

Symbol Non-metallic 
element Symbol Polyatomic 

ions Symbol

1 Sodium
Potassium

Silver
Copper (I)

Na+

K+

Ag+

Cu+

Hydrogen
Hydride
Chloride
Bromide
Iodide

H+

H–

Cl–

Br–

I–

Ammonium 
Hydroxide

Nitrate
Hydrogen–
carbonate

NH4
+

OH–

NO3
–

HCO3
–
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2 Magnesium
Calcium

Zinc
Iron (II)

Copper (II)

Mg2+

Ca2+

Zn2+

Fe2+

Cu2+

Oxide
Sulphide

O2–

S2–
Carbonate
Sulphite
Sulphate

CO3
2–

SO3
2–

SO4
2–

3 Aluminium
Iron (III)

Al3+

Fe3+
Nitride N3– Phosphate PO4

3–

 Ø Rules for writing a chemical formula:
	 	 •	 The	valencies	or	 charges	on	 the	 ion	must	balance.
	 	 •	 When	 a	 compound	 consists	 of	 a	metal	 and	 a	non-metal,	 the	name	or	 symbol	 of	 the	metal	 is	

written first.
	 	 •	 In	 compounds	 formed	with	 polyatomic	 ions,	 the	 ion	 is	 enclosed	 in	 a	 bracket	 before	writing	

the number to indicate the ratio.

 Ø Some important formulae:

Formula of hydrogen chloride:

Formula: HCl

Formula of hydrogen sulphide:

Formula: H2S

Formula of carbon tetrachloride:

Formula: CCl4

Formula of magnesium chloride:

Formula: MgCl2

Formula of aluminium oxide:

Symbol Al O

Charge 3+ 2–

Formula: Al2O3

Formula of calcium oxide:

Formula: CaO

Formula of sodium nitrate:

Na NO3

Charge 1+ 1–

Symbol

Formula: NaNO3

Formula of calcium hydroxide:

Ca OH

Charge 2+ 1–

Symbol

Formula: Ca(OH)2

Formula of sodium carbonate:

Na CO3

Charge 1+ 2–

Symbol

Formula: Na2CO3

Formula of ammonium sulphate:

Symbol NH4

Charge 1+ 2–

SO4

Formula: (NH4)2SO4
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  Ø Formula unit mass: Sum of the atomic masses of all atoms in a formula unit of a compound. 
  Ø Avogadro constant, (6.022 × 1023) is defined as the number of atoms in exactly 12 g of carbon-12.
  Ø One mole of any species (atoms, molecules, ions or particles) is that quantity in number having a 

mass equal to its atomic or molecular mass in grams.
  Ø Relationship between mole, Avogadro number and mass:

1 mole of carbon
atom

12 g of carbon6.022 × 10 atoms of C23

1 mole of
hydrogen atom

1 g of H atom6.022 × 10 atoms of H23

1 mole
of any particle

(atoms, molecules, ions)

Relative mass of those
particles in grams

6.022 × 10
number of that particle

23

1 mole of molecules

Molecular mass
in grams

6.022 × 10 numbers
of molecules

23

 Ø     Number of moles = 
m
M

Mass
Molar mass

=         

 Ø     Number of moles = N
N

Given number of particles
Avogadro numberA

=



CHAPTER 2: Structure of Atoms

Key Points and Concepts
 Ø Canal rays: Positively charged radiations discovered by Goldstein in a gas discharge tube at low 

pressure and high voltage.
 Ø J. J. Thomson Experiment: He proposed that:

 An atom is a uniform sphere of positive charges (due to presence of protons) as well as negative 
charges (due to presence of electrons) embedded in it.

 Atom as a whole is electrically neutral because the negative and positive charges are equal in 
magnitude. 

 Ø Rutherford’s Model of atom: Rutherford took a thin gold foil and made fast moving alpha particles 
fall on it.
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S.No. Observation Inference

1. Most of the a- particles passed through the 
gold foil without getting deflected.

Most of the space inside the atom is empty.

2. Very few particles were deflected. Positive charge of the atom occupies very 
little space.

3. A very few alpha particles, 1 in 12000 
completely rebound on hitting the gold foil.

All the positive charge and mass of the gold 
atom were concentrated in a very small 
volume within the atom.

 Ø Rutherford’s nuclear model of an atom:
  (i) There is a positively charged centre in an atom called the nucleus and the entire mass of atom 

resides in the nucleus.
  (ii) Electrons revolve around the nucleus in well-defined circular orbits.
  (iii) Size of the nucleus is very small as compared to the size of an atom. 

 Ø Bohr’s model of atom: It states that:
 Only certain special orbits known as discrete orbits of electrons, are allowed inside the atom.
 While revolving in discrete orbits, the electrons do not radiate energy.

 Ø The orbits or shells in Bohr’s model of atom are called energy levels.
 Ø Neutrons: James Chadwick proved that the atomic nucleus contained a neutral particle, called 

neutrons. Neutrons had no charge and a mass nearly equal to that of a proton.

 Ø Bohr and Bury suggested the distribution of electrons into different orbits of an atom.
 Ø Rules followed for writing the number of electrons in different energy levels or shells are:

 The maximum number of electrons present in a shell is given by the formula 2n2, where ‘n’ is 
the orbit number or energy level index, 1, 2, 3,…. Hence, the maximum number of electrons in 
different shells are as follows:
 First orbit or K-shell will be = 2 × 12 = 2,
 Second orbit or L-shell will be = 2 × 22 = 8, third orbit or M-shell will be = 2 × 32 = 18, 

fourth orbit or N-shell will be = 2 × 42 = 32, and so on.
 The maximum number of electrons that can be accommodated in the outermost orbit is 8.
 Electrons are not accommodated in a given shell, unless the inner shells are filled. That is, the 

shells are filled in a step-wise manner.
 Ø Atomic number (Z): Atomic number of an element is defined as the number of protons present 

in the nucleus.
 Ø Mass number (A): It is defined as the sum of the number of protons and neutrons present in the 

nucleus of an atom. 
 Ø Mass Number = Mass of protons + Mass of neutrons
 Ø In the notation for an atom, the atomic number, mass number and symbol of the element are 

written as:
Mass Number

Symbol of  
element, X

Atomic Number

 Ø Valency is the combining capacity of an atom.
 Ø Valency of elements having number of electrons in outermost shell close to 8 is determined by 

the formula: Valency = 8 – Number of electrons in the outermost shell.
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H 1

Li 3

Na 11

Be 4

Mg 12

B 5

Al 13

C 6

Si 14

N 7

P 15

O 8

S 16

F 9

Cl 17

He 2

Ne 10

Ar 18

n

1

2

3

1A 2A 3A 4A 5A 6A 7A 8A

  Ø Isotopes are atoms of the same element, which have same atomic number but different mass 
numbers.

  (i)  Carbon, 6
12

6
14C and C,

  (ii) Chlorine, 17
35

17
37Cl and Cl, etc.

  (iii) Hydrogen, protium (1
1H), deuterium (2

1H) and tritium (3
1H)

  Ø Isobars are atoms having the same mass number but different atomic numbers.

  32
76

34
76Ge and Se  are isobars.

Important Graphs and Diagrams

  Ø Bohr’s Model of an atom:
N Shell ( = 4)n
M Shell ( = 3)

L Shell ( = 2)

K Shell ( = 1)

Nucleus

n
n
n

  Ø Alpha particle scattering experiment by Rutherford:    

     



Gold atoms

Large deflection

Undeflected

Small deflection

Small deflection

Large deflection

Returned
back
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CHAPTER 3: Why do we fall ill

Key Points and Concepts
 Ø “Health” is a state of being well enough to function well physically, mentally, and socially. 

 Ø “Disease”  is the lack of feeling of ease or distress due to impairment of health or a condition of 
abnormal functioning or structural disorder.

 Ø Diseases are basically of two types- Acute disease and chronic disease. 
 Ø The disease which lasts for only a short period of time and do not cause major health effects is 

called acute disease. e.g., common cold. 
 Ø The disease which lasts for long period of time and hence, cause prolonged ill health is called 

chronic disease. e.g., tuberculosis.
 Ø Based on the causes, diseases are of two types: Non-infectious diseases and infectious diseases.
 Ø Non-infectious diseases: Diseases not caused by infectious agents, mostly internal and non-infectious 

cause. e.g., cancer.

 Ø Infectious diseases: Diseases caused by microbes or by infectious agents. e.g., measles.
 Ø Different infectious agents:

Category of infectious agent Examples of diseases caused

Virus Common cold, influenza, dengue fever, AIDS.

Bacteria Typhoid, cholera, tuberculosis, anthrax.

Fungi Skin infections.

Protozoans Malaria, kala-azar.

Worms Intestinal worm infections, elephantiasis.
 Ø Modes of transmission of communicable diseases:
  (1) Direct transmission:
   a.  Contact with infected person;  example: Smallpox.
   b.  Airborne diseases; example: Influenza.
   c.  Contact of open wounds or injuries with soil;  example: Tetanus.
   d.  Animal bites; example:  Rabies.
   e.  Through placenta, blood to blood contact; example: AIDS.
   f. Through sexual contact; example: AIDS, Syphilis
  (2)  Indirect transmission:
   a.  By carriers or vectors;  example: Malaria.
   b.  Through blood; example: Hepatitis-B.
   c.  Through food and water; example: Cholera.
   d.  Through contaminated articles; example: HIV.
   e.  By unclean hands and fingers; example: Hepatitis-A.
   f.  Through sexual contact; example: AIDS, syphilis.
 Ø Causes of diseases:
   a. Biological agents; example: Bacteria, virus and protozoa.
   b.  Nutrient agents; example: Deficiency of proteins, minerals and vitamins.
   c.  Endogenous chemicals;  example: Urea and uric acid.
   d.  Exogenous chemicals; example: Pollutants and pollens.
   e. Physical agents; example: Temperature, humidity and radiation.
   f.   Mechanical agents; example: Friction or other mechanical forces which result in injury, sprain.
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 Ø Antibiotic is a medicine (such as penicillin or its derivatives) that inhibits the growth or destroys 
microorganisms.

 Ø Antibiotics do not work against viral infections. 

 Ø An infectious disease can be treated in two ways: 

  (i) Reduce the symptoms of the disease by providing treatment.

  (ii) Kill the infectious agent causing the disease.

 Ø There are three limitations, which are normally confronted while treating an infectious disease: 

   a.  Once someone has disease, their body functions are damaged and may never recover 
completely. 

   b.  Treatment will take time, which means that someone suffering from a disease is likely to 
be bedridden for some time even if we can give proper treatment.

   c.  The person suffering from an infectious disease can serve as the source from where the 
infection may spread to other people.

 Ø AIDS virus can also spread through blood transfusions, use of infected needles or during pregnancy 

and breast feeding by an infected mother.

 Ø General ways of preventing infectious disease are: 

   a.  Air-borne: We can prevent exposure by providing living condition that are not overcrowded.

   b.  Water-borne: Can be prevented by providing safe drinking water. This is done by treating 
the water to kill any microbial contamination.

   c.  Vector-borne: We can provide clean environment, which would not allow mosquito breeding. 

 Ø Proper nutrition is essential to maintain body immunity. 

 Ø There are vaccines against tetanus, diphtheria, whooping cough, measles, polio and many other 
diseases. 

 Ø Hygiene is the condition and practices that help to maintain health and prevent the spread of 
diseases. Public hygiene measures include providing safe drinking water, clean environment and 

adequately spacious conditions for living.

 Ø Vaccination is another way to prevent the disease in which killed microbes are introduced into the 
body to develop antibodies and can prevent occurrence of disease during actual entry of disease 
causing microbes.

 Ø The process by which a person is made immune or resistant to an infectious disease, mainly by 

the administration of a vaccine is called immunization.


CHAPTER 4  : Gravitation

Key Points and Concepts
Ø  Gravitation is the force of attraction between two objects in the universe.

Ø  Universal Law of Gravitation: It states that the force of attraction between two bodies is directly 
proportional to the product of their masses and inversely proportional to the square of the distance 
between them.

Ø  Value of Gravitational Constant, G = 6.67 × 10 -11  Nm2kg-2

Ø  Value of acceleration due to gravity (g) = 9.8 m/s2

Ø  Radius of Earth =  6400 km  =  6.4 × 106 m
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Ø  Difference between g and G :

S.
No. Acceleration due to gravity (g) Universal gravitational constant (G)

1. Acceleration due to gravity is the 
acceleration acquired by a body due to the 
earth’s gravitational pull on it. 

Gravitational constant is numerically equal to the 
force of attraction between two masses of 1 kg 
that are separated by a distance of 1 m. 

2. g is a vector quantity. G is a scalar quantity. 

3. It is different at different places on the 
surface of the earth. Its value also varies 
from one celestial body to another. 

The ‘G’ is a universal constant i.e., its value is 
same (i.e., 6.7 x 10-11 N m2 kg-2) everywhere in the 
universe. 

Ø  The force of gravity decreases with altitude. It also varies on the surface of the earth, decreasing from 
poles to the equator.

Ø  The state when an object does not weigh anything is called weightlessness.
Ø  Free fall: The motion of a body under the influence of force of gravity alone is called a ‘free fall’.
Ø  Quantities  :

Quantity (Type) S.I. Unit

Mass (Scalar) kg

Weight (Vector) kg m/s2 [or Newton (N)]

Gravitational Force (Vector) kg m/s2 [or Newton (N)]

Gravitational Constant (G) Nm2/kg2

Acceleration due to gravity (g) (Vector) m/s2

Ø  Mass is the quantity of matter present in the body.
Ø  Weight of the body is the force with which the earth attracts the body.
Ø Mass of a body does not change but weight of a body is different at different places.
Ø Projectile: Any object thrown into space with some initial velocity and which moves thereafter under 

the influence of gravity alone is called a ‘projectile’. The path of a projectile is a parabola. Its horizontal 
range is maximum when the angle of projection is 45°.

Important Equations

Ø  Universal Law of Gravitation :
  Let the two bodies ‘A’ and ‘B’ be of masses ‘M’ and ‘m’ respectively, which are separated by a distance ‘r’.  
  According to Universal law of Gravitation,

 Then,  F µ  M × m  ...(i)

 
and   F µ

 

1
2r

   ...(ii)

  Combining equation (i) and (ii),

 
   F µ 

mM  ×
r2

 
   F = 

m
G

M  ×
r2

  where, G = universal gravitational constant.
M, m = masses of two bodies

r

A B

M m
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  r =distance between two bodies
 The numerical value of G = 6.67 × 10–11 Nm2 kg–2

  Relation between g and G :
  According to Newton’s law of gravitation, the force of attraction between the earth and the body is 

given by
    F = GmM / r2  ...(1)
 This force produces an acceleration ‘g’, called acceleration due to gravity in the body of mass m.
 So, from Newton’s second law,
    F = mg   ...(2)
 From equation (1) and (2), we get

    mg = 
GM m
r2

 or   g =
 

GM
r2    ...(3) 

   Calculation for the value of g:
   

 g = 
GM
r2

     
= 

6 67 10 6 10

6 4 10

11 2 2 24

2
.

.

× × ×

×( )

− −

6

Nm kg kg

m
 = 9.8 ms–2

 


CHAPTER 5: Work and Energy

Key Points and Concepts
  Work is done when a force acting on a body produces displacement in it. It is equal to the product 

of force and displacement in the direction of force. 
  Work is a scalar quantity. Its SI unit is Joule.
  One joule (J) is the amount of work done by an object when a force of one newton displaces it 

by one metre along the line of action of force.
  Work done is positive, if the angle between force and displacement is acute or when the 

displacement is in the direction of the applied force.
  Work done is negative, if the angle between force and displacement is obtuse or when the force 

acts opposite to the direction of displacement.

  Work done on an object by a force would be zero, if the displacement of the object is zero.

  An object having a capability to do work is said to possess energy.

  Power is defined as the rate at which work is done.

  Average power is obtained by dividing the total energy consumed by the total time taken.

  Quantities and Units:

Quantities SI Units

Work (Scalar) J (Joule)

Energy (Scalar) J (Joule)

Power (Scalar) W (Watt)
  Mechanical energy is the energy which is possessed by an object due to its motion or its stored 

energy of position.
  There are two forms of energy: Kinetic energy and Potential energy.
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 Ø Kinetic energy is the energy of motion. 
 Ø Potential energy is the stored energy due to position. 
 Ø Derivation of Potential Energy:

    Work done (W) = F × s 

h

A

B

Ground

P

P

     = ma × s = m × g × h
     = mgh (Potential energy)
 Ø Derivation of Kinetic energy:
    W = Fs = mas .... (1)
    v2 – u2 = 2as
    v2 = 2as, when u = 0

    s = 
v u

a

2 2

2
−





                  .... (2)

  Putting the value of s from equation (2) in equation (1) we get,

    W = ma × 
v u

a

2 2

2
−





  or  W = 
1
2

m × (v2– u2)

  If the object is starting from its stationary position, that is, u = 0, then

    W = 
1
2

mv2

  Thus,  K.E. =  
1
2

mv2

 Ø Law of Conservation of Energy: Energy can neither be created nor destroyed, but can be 
transformed from one form to another.

  At position A, P.E. = mgh, K.E. = 0

    E = mgh .... (1)

  At position C, P.E. = mgh’ 

  Using v2 = u2 + 2g(h – h’)

    v2 = 0 + 2g(h – h’)

    v2 = 2g(h – h’)

      K.E. = 
1
2

mv2 = 
1
2

m2g(h – h’) = mg(h – h’) ...(2)

  At position C, E = K.E. + P.E. = mg(h – h’) + mgh’  

  From eq. (1),  E’ = mgh .... (3)

  At position B, using v2 = u2 + 2gh

    v2 = 0 + 2gh

    v2 = 2gh

  
At position

 
B,

 
P.E. = 0, K.E. = 1

2
mv2

    K.E = 
1
2

mv2 = 
1
2

m (2gh) = mgh  .... (4)

    E  = P.E. + K.E. = 0 + mgh = mgh .... (5)

h'

h

B

C

A
( – ')h h
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   \ Equation (1), (3) and (5) are same.

 Ø Some important formulae:

  l The amount of work done,  W = Fs cos q

  l If q = 90°,  W = Fs cos 90°

     = 0  (Q cos 90° = 0)

  l Law of conservation of energy

                             

1
2

2mv mgh+ = constant

  
l Power (P) =

 

Energy spent (E)
Time taken ( )t

  l 1 watt = 1 joule/second or 1 W = 1 J/s

  l 1 kW = 1000 W

  l 1 kW = 1000 J/s

  l 1 kWh = 3.6 × 106 J

  l 1 hp = 746 W = 0.746 kW 


