
  

 SYLLABUS FOR BRIDGE COURSE IN ENGINEERING MATHEMATICS 

 

Aim  of  the  Bridge  course  in  Engineering  Mathematics  is  

1. To understand " Mathematics as a discipline  and not as a subject". 

2. To  Bridge "the School education  and Engineering education". 

3. To make "learning of  Mathematics as a pleasant experience".   

 

 

I.   Matrices, Vector Algebra and Partial Fractions 

      Basic needs of matrices - Physical interpretation of matrices - Types of matrices -  

      Operations on matrices.   (1 Hour)   

      Properties of matrices - Determinants - Relation between matrices and  

      determinants - Properties of determinants.                                                     (1 Hour) 

      Representation of vectors - Physical interpretation of vectors  - Types of vectors -  

      Operation on vectors - Direction ratios and direction cosines.                      (2 Hours) 

      Applications of partial fractions - Importance of partial fractions - Types.       (1 Hour) 

               

II.   Series  & Sequences  and Trigonometric  Functions  

      Importance of series and sequences – Link between series and sequences - Validity 

      of series - Conditions for convergence and divergence.                               (2 Hours) 

      Binomial series - Exponential series - Logarithmic series.                             (1 Hour) 

      Angles - Measurements - Degrees - Radians - Quadrants - Trigonometric  ratios -  

      Ratios of particular angles.                                                                           (2 Hours) 

 



 

 

III.  Differential  Calculus 

      Limits and continuity - Concepts of continuity - Derivatives of a function - 

      Differentiation  rules - Derivatives of trigonometric function.                        (2 Hours) 

      Chain rule - Techniques of differentiation - Total and partial derivatives.    (2 Hours)       

      Theory of equations -  Relation between roots and coefficients - Expressions -  

       Equations and factors.     (1 Hour) 

 

IV.   Integral  Calculus                                                        

       Applications of integration - Definite and indefinite integrals -  Proper and improper 

       integrals - Techniques of integration.                                                           (2 Hours) 

       Integration by substitution - Integration by parts - Bernaulli"s formula         (2 Hours) 

        Integration  by  using  partial  fractions.                                                        (1 Hour)   

                                                          

V.    Differential  Equations  

        ODE - PDE - Applications of ODE & PDE -  Formation of  ODE & PDE.   (2 Hours) 

        Order - Degree - Need of differential equations & importance.                    (1 Hour) 

        Linear  & non linear - Homogeneous & non homogeneous equations.        (1 Hour)  

         Relation between constant coefficients & variable coefficients.                  (1 Hour) 

          

Total number of hours to be handled  :  25 
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UNIT – I 

                                                   PLOYMER CHEMISTRY 

It is a branch of chemistry deals with polymers. Derived from Greek words 'ploy'  means many 

and' mers'  means  unit or part. 

Polymer:  

 Polymers are macro molecules formed by repeating unit of large number of small molecules 

called monomers. 

Monomer:   

Monomer is a micro molecule which combines' with each other to from a polymer  

Degree of polymerisation :     

The number of repeating unit [n] in a polymer chain is known as degree of polymerisation it is 

represented by  the following relationship  

High polymers:     

 Polymers with high degree of polymerisation are known as high polymers their molecular 

weigh ranges from 10,000-2,00,000    

Functionality:  

The number of bonding sites or reactive sites or function group present in a monomer is known 

as its functionality 

Classification of  polymers:    

         1.Natural polymers. 

         2.Synthetic polymers. 

Plastics:  

 Plastics are giant molecular weight materials that can be moulded into any desired shape by 

the application of  heat and pressure in the presence of  a catalyst 

Classification plastics:   

1. Thermoplastics.  

2.  Thermosetting plastics.   

   Glass transition temperature [Tg] 

Glass transition temperature [Tg] is the temperature at which the amorphous solid state is 

transformed to the melt state 

 



 

Stereo specific polymer or tacticity 

1.Isotactic polymer 

2.Synditactic polymer 

3.Atactic polymer 

Molecular-mass of polymer:     polymers are mixtures of molecules of different molecular 

masses. 

Types of molecular mass 

1.Number-average molecular-mass [Mn] 

2.Weight- average molecular-mass [Mw] 

3.Viscosity- average molecular-mass [Mv] 

Number-average molecular mass [Mn] 

It is the mass obtained by dividing the total mass of the polymer material with the number of 

molecules present.  

Weight-average molecular mass [Mw]  

Weight average molecular mass not only depends on the number  of particles, but also on the 

molecular size. 

Bulk polymerisation: 

            Monomer  +  initiator  +  chain transfer agent  --------> polymer 

Solution polymerisation: 

            Monomer    +  initiator  + chain transfer agent -------->polymer 

Suspension polymerisation; 

           Monomer    +  initiator  +  suspending  agent -------->polymer 

Emulsion polymerisation: 

             Monomer    +  initiator  +  surfactant-------->polymer 

Nylon-6:6 

It is obtained by the  polymerisation of adipic acid with hexamethylene diamine. 

Epoxy resin: 

Epoxy polymer or epoxy resins are prepared by condensing epichlorohydrin with bisphenol. 

 



 

 

UNIT-II 

THERMODYNAMICS 

                                                    (Thermos-heat, Dynamics-flow) 

It deals with the inter-relationship between heat and work. 

Terminology  

System 

Part of the universe with definite boundaries under study. 

Surrounding 

Rest of the universe in the immediate vicinity of the system under study. 

Boundary 

The region or interface separating the system and surrounding. 

Types of system 

Isolated system 

It cannot exchange both energy and matter. 

Ex. Water kept in a closed insulated  vessel. 

Closed system 

It can exchange energy but not matter. 

Ex. Water kept in closed (not insulated) Vessel. 

Open system 

It can exchange both energy and matter. 

Ex. Water kept in open vessel. 

Homogeneous system 

System  is  uniform throughout. 

Ex. Pure solid 

Heterogeneous system 

System is not uniform throughout. 

Ex.ice in contact with vapour. 



 

Properties of system 

Intensive property 

It does not depend upon the amount of matter but depends upon nature of matter present in a 

system. 

Ex: Temperature ,Pressure 

Extensive Property 

It depends upon the amount of matter present in a system. 

Ex: Mass , volume ,Internal energy(U),Enthalpy(H),Entropy(S) ,Free energy(G). 

Process and their types 

Isothermal process 

temperature remains constant(dT =0) 

Adiabatic process 

No heat flow into or out of the system(dq =0) 

Isobaric system 

Pressure remains constant (dP =0) 

Isochoric system 

Volume remains constant (dV =0) 

Cyclic process 

Initial and final states of the system   are same. 

Reversible process 

Driving and opposing forces differ only by infinitesimally small amount. 

Irreversible process 

Driving and opposing forces differ by large amount. 

Spontaneous process 

 Process  that occur on its own accord. 

Non-Spontaneous process 

Process that does not occur on its own accord. 

 



Endothermic process 

Process in which heat is absorbed. 

Exothermic process 

Process in which heat is released. 

Internal energy (U or E) 

Total energy of a system  by virtue of its molecules or atoms. Absolute value of internal energy 

(E or U ) cannot be determined but change in internal  energy (∆E or ∆U) can be measured. 

∆E =q-w    (q=Heat supplied; w -Work done by the system) 

Enthalpy (H) 

Thermal change at constant pressure 

H =  E + PV 

∆H = ∆E + P ∆V 

Entropy (S) 

Measure of degree of disorder or randomness in a system. 

∆S = qrev /T 

Helmholtz Work function or free energy  (A) 

Part of the internal energy which is isothermally available 

A=E - TS 

∆A =∆ E - T ∆S 

Gibbs Free energy (G) or Thermodynamic potential (G) 

The isothermally available energy to do useful work. 

G = H - TS 

∆G =∆ H -  T ∆S 

 

 

 

 

 

 

 



 

 

 

Unit-III  

 Photochemistry 

 

Photochemistry  is  the study of the interaction of  electromagnetic radiation with matter 

resulting  into a physical change or into a chemical reaction. 

Photochemical Process 

Photochemical processes are those in which the excited species dissociates, isomerizes, 

rearranges, or react with another molecule.  

Photo physical process 

Photo physical processes include radiative transitions in which the excited molecule emits light 

in the form of fluorescence or phosphorescence and returns to the ground state, and 

intramolecular non-radiative transitions in which some or all of the energy of the absorbed 

photon is ultimately converted to heat.  

Lambert’s Law 

This law states that decrease in the intensity of monochromatic light with the thickness of the 

absorbing medium is proportional to the intensity of incident light. 

 -dI/dx α  I  

                  or  -dI/dx=KI,which on integration changes to  

   I=I0 e
-Kx  

  Where  I 0 = intensity of incident light. 

  I=intensity of transmitted light. 

  K= absorption co efficient. 

Beer’s Law 

It states that decrease in the intensity of monochromatic light with the thickness of the solution 

is not only proportional to the intensity of the incident light but also to the concentration  ‘C’ of 

the solution. 

  Mathematically, -dI/dx  α IC 



  or  -dI/dx = Є IC, which on integration changes to I=I0 e
- ЄCX  

Where, Є = molar absorption coefficient or molar extinction coefficient. 

Grotthus-Draper Law 

   Only the light which is absorbed by a molecule can be effective in producing photochemical 

changes in the molecule.  

 Stark-Einstein’s Law ( Second Law of Photochemistry):  

  It states that for each photon of light absorbed by a  chemical system, only one 

molecule is activated for a photochemical reaction. The energy absorbed by  one mole of the 

reacting molecules is given by  

E=Nhv. This energy is called one Einstein. 

                No. of molecules reacting in a given time 

      Quantum Efficiency( ф ) =             ------------------------------------------------------ 

          No. of  quantas of light absorbed in the same time 

 

Experimentally, 

    rate of chemical reaction 

     Ф =           ------------------------------------ 

                                     quanta absorbed per second.  

 

 

Jablonski Diagram 



 

 

 

Fluorescence 

Certain substances when exposed to light or certain other radiations absorb the energy 

and then immediately start re-emitting the energy. Such substances are called fluorescent 

substances and the phenomenon is called fluorescence. 

e.g: Organic dyes such as eosin, fluorescein etc. vapour of sodium, mercury, iodine etc., 

 

Phosphorescence 

There are certain substances which continue to glow for some time even after the 

external light is cut off. Thus, phosphorescence is a slow fluorescence.  

 

Chemiluminescence 

Chemiluminescence is the process of emission of visible light at ordinary temperature as result 

of chemical reaction. Thus, it is the reverse of a photochemical reaction. 

 Example: glow of phosphorus and its oxide, in which the oxide in its excited electronic state 

emits light. 

 

Spectroscopy 

 Spectroscopy is a technique that uses the interaction of energy with a sample to perform an 

analysis. 

Spectrum 

  The data that is obtained from spectroscopy is called a spectrum. A spectrum is a plot 

of the intensity of energy detected versus the wavelength (or mass or momentum or frequency, 

etc.) of the energy. 

 

A spectrum can be used to obtain information about atomic and molecular energy 

levels, molecular geometries, chemical bonds, interactions of molecules, and related processes. 

Often, spectra are used to identify the components of a sample (qualitative analysis). Spectra 

may also be used to measure the amount of material in a sample (quantitative analysis). 

Types of Spectroscopy 



There are as many different types of spectroscopy as there are energy sources.  

 

Electron Spectroscopy 

There are several types of electron spectroscopy, all associated with measuring changes in 

electronic energy levels. 

Fourier Transform Spectroscopy 

This is a family of spectroscopic techniques in which the sample is irradiated by all relevant 

wavelengths simultaneously for a short period of time. The absorption spectrum is obtained by 

applying a mathematical analysis to the resulting energy pattern. 

Infrared Spectroscopy 

The infrared absorption spectrum of a substance is sometimes called its molecular 

fingerprint. Although frequently used to identify materials, infrared spectroscopy also may be 

used to quantify the number of absorbing molecule. 

IR regions 

1. 12500 – 4000 cm-1 = Near IR 

2. 4000 – 667 cm-1 = middle IR 

3. 667 – 50 cm-1 = far IR 

4. 1400 – 700 cm-1 = finger print region 

5. 4000 – 1430 cm-1 = Group frequency region 

 

Molecular vibrations 

Two kind of vibrations 

I. Stretching vibrations-Distance between the two atoms increases or decreases. 

Types of stretching vibration 

i. Symmetric stretching 

ii. Asymmetric stretching 

II. Bending vibrations-Bond angle  increases or decreases during vibration. 

Types of bending vibration 

i. In-plane bending-scissoring and rocking 



ii. Out -of- plane bending-wagging and twisting 

 

 

UV-Visible Spectroscopy 

UV-Visible spectra arises from the transition of valence electrons within a molecule or ion 

from a lower electronic energy level to higher electronic energy level by the absorption of UV-

Visible light. 

   E1   -  E0   =    hν 

 

Types of electronic transition 

 

 

 

 

 

 

 

 

 

 

Chromophores 

                          The presence of one or more unsaturated linkages in a compound is 

responsible for the colour of the compounds these linkages are referred to as 

chromospheres.  

Ex; C=C, N=N, C=O 

     Auxochorome  

                            It refers to an atom or a group of atoms which does not give rise 

      to absorption band on its own, but when conjugates to choromophore to cause a  

      red    shifts. 

Ex: -OH, -NH2, Cl, Br, I., etc., 

   



 

 

UNIT-IV 

PHASE RULE 

PHASE: 

A phase is any portion of a system that is chemically and physically homogenous and can be 

mechanically isolated from any other portion of the system. 

(OR)   chemically and physically homogeneous part of a system, bounded by an interface to 

adjacent phases. 

 

COMPONENT: 

  Minimum number of chemically distinct constituents necessary to describe the composition of 

each phase in the system. 

DEGREE OF FREEDOM: 

Number of parameters (T, P, system composition) that need to be described to completely 

define the composition and identity of each phase. 

 

             GIBB’S PHASE RULE    F = C – P+ 2 
 

F = 3  : trivariant 

F = 2  : divariant 

F = 1  : univariant 

F = 0  : invariant 

Eutectic system 

 is a mixture of chemical compounds or elements that have a single chemical 

composition that solidifies at a lower temperature than any other composition made up of the 

same ingredients.  

 

Eutectic temperature 

This composition is known as the eutectic composition and the temperature at which it 

solidifies is known as the eutectic temperature. 

 

Eutectic point 

 On a phase diagram the intersection of the eutectic temperature and the eutectic composition 

gives the eutectic point. 

 

 



Triple point 

   The triple point of a substance is the temperature and pressure at which the 

three phases (gas, liquid, and solid) of that substance coexist in thermodynamic equilibrium. 

 

 

One component system 

 

For pure substances C = 1 so that F = 3 – P. In a single phase (P = 1) condition of a pure 

component system, two variables (F = 2), such as temperature and pressure, can be chosen 

independently to be any pair of values consistent with the phase.  

 

Two component system 

For binary mixtures of two chemically independent components, C = 2 so that F = 4 – P. In 

addition to temperature and pressure, the other degree of freedom is the composition of each 

phase. 

 

Condensed system 

Two component solid-liquid systems having no gas phase is called condensed system. 

                                      Reduced phase rule       F =C – P + 1. 

Congruent melting point 

During melting of a compound when the composition of the liquid that forms is the same as the 

composition of the solid. This generally happens in two- component systems 

Incongruent melting  

When a substance does not melt uniformly and decomposes into another substance. 

Alloy  

  A metallic substance made by mixing and fusing two or more metals or a metal and a non 

metal, to obtain desirable qualities such as hardness, lightness and strength. Brass, Bronze and 

Steel. 

 

Heat treatment  

Heat treatment is a group of industrial and metalworking processes used to alter the physical, 

and sometimes chemical, properties of a material. 

 

 

 

  



 

 

 

UNIT- V 

 

NANOCHEMISTRY  

.  

Terminologies: 

 

Nanometre 

One billionth of a metre.10-9m, or a millionth of a millimetre between 0.1-100nm. 

 

Nanotechnology 

Areas of technology where dimensions and tolerances in the range of 0.1nm to 100nm 

play a critical role. 

 

Nanotube 

A one-dimensional fullerene (a convex cage of atoms with only hexagonal and/or 

pentagonal faces) with a cylindrical shape. 

 

Nanowires 

One-dimensional structures, with unique electrical and optical properties, that are used 

as building blocks in nanoscale devices. 

 

Synthesis of Nano Materials: 

         Nan particles may be created using several methods. Some of them may occur in nature 

as well. The methods of creation include bottoms up, and  top down. Top down methods 

involve breaking the larger materials into nano particles. 

 

Bottoms up methods 

These are further classified according to phases: 

 Gas (Vapour) Phase Fabrication:  

 Pyrolysis,  

 Inert Gas Condensation. 

 

Solvothermal process 

        Precursors are dissolved in hot solvents (e.g., n-butyl alcohol) and solvent other than 

water can provide milder and friendlier reaction conditions If the solvent is water then the 

process is referred to as  hydrothermal method. 

 

 

 

 



Sol-gel process 

The sol-gel process is a wet-chemical technique (also known as chemical solution 

deposition) widely used recently in the fields of materials science and ceramic engineering. 

Steps include: 

 

 Formation of stable sol solution 

 Gelation via a poly condensation or poly esterification reaction 

 Gel aging into a solid mass. This causes contraction of the gel network, also phase 

transformations and Ostwald ripening. 

 Drying of the gel to remove liquid phases. This can lead to fundamental changes in the 

structure of the gel. 

 Dehydration at temperatures as high as 8000 degree C, used to remove M-OH groups 

for stabilizing the gel, i.e., to protect it from rehydration. 

 

Chemical Vapour Deposition (CVD) 

A technique used to deposit coatings, where chemicals are first vaporized, and then 

applied using an inert carrier gas such as nitrogen. 

 

Laser ablation method 

This method is a commonly used method for obtaining colloidal solution of nano 

particles in a variety of solvents. 

In the this method, nano particles are produced during the condensation of a plasma 

plume formed by the laser ablation of a bulk metal plate dipped in a liquid solution.  

This is usually considered a top–down physical approach In the past years, laser 

ablation synthesis in solution emerged as a reliable alternative to traditional chemical 

reduction methods for obtaining noble metal nano particles. 

 

Properties of Nano  

particles: 

Nano particles are important scientific tools that have been and are being explored in 

various biotechnological, pharmacological and pure technological uses. They are a link 

between bulk materials and atomic or molecular structures. 

 Physical properties of nano particles 

 Optical properties of nano particles 

 Formation of suspensions 

 Magnetization and other properties of nano particles  

 Diffusion properties of nano particles 

 Semisolid or soft nano particles 

 Dimensionality 

 1D nano materials 

 2D nano materials  

 3D nano materials 

 Application of Nano particles: 

http://www.news-medical.net/health/Dehydration-What-is-Dehydration.aspx
http://en.wikipedia.org/w/index.php?title=Colloidal_solution&action=edit&redlink=1
http://en.wikipedia.org/wiki/Nanoparticle
http://en.wikipedia.org/wiki/Nanoparticle
http://en.wikipedia.org/wiki/Solvent
http://en.wikipedia.org/w/index.php?title=Plasma_plume&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Plasma_plume&action=edit&redlink=1
http://en.wikipedia.org/wiki/Laser_ablation
http://en.wikipedia.org/w/index.php?title=Liquid_solution&action=edit&redlink=1
http://en.wikipedia.org/wiki/Chemical_reduction
http://en.wikipedia.org/wiki/Chemical_reduction
http://en.wikipedia.org/w/index.php?title=Noble_metal_nanoparticle&action=edit&redlink=1


 Nano particle Applications in Medicine. 

 Nano particle Applications and the Environment. 

 Nano particle Applications in Energy and Electronics. 

 Nano particle Applications in Manufacturing and Materials. 
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MOHAMED SATHAK ENGINEERING COLLEGE 

Mission 

To enable learners to employ English with ease in all authentic contexts at all 

times 

Shift in pedagogic practices:  

Not teaching but practising English 

Not teacher-centric but learner-centric approach 

Not only oral and aural but also multisensory based 

Not only formal but also informal contexts 



 

Session 1  

Warm up 

Objectives: 

 Creating love for the language   

 Explaining the Significance of the language 

 Building Self-confidence for using the language for functional purposes 

Teaching Materials: 

Video Clips – Youtube 

Film Clips (The King’s Speech, Pursuit of Happiness, etc) 

Lyrics 

Teaching Methods: 

Screening of film clips and videos  

Listening to lyrics 

Home Tasks: 

Watching selected English films and video clips 

Watching English TV channels  

Reading newspapers, magazines, best selling writings 

Listening to lyrics 

MOHAMED SATHAK ENGINEERING COLLEGE



Session 2  

Listening 

Objectives:  

 To enable learners to listen to native speakers 

 To enable learners to appreciate films 

 To enhance critical thinking skills of the learners 

Teaching Materials: 

Short Films (varied themes) 

Documentaries (Places, celebrities, issues, animals) 

Teaching Methods: (Integrated approach) 

            Watching films 

Reviewing the Films  

 Written Review 

 Oral Review 

 Published Reviews 

Home Tasks:  

Watching  more films / Writing Reviews / Reading Reviews 

MOHAMED SATHAK ENGINEERING COLLEGE



 

Session 3 

Listening   

Objectives:  

 To enable learners to listen to different kinds of listening texts 

 To familiarize learners with different accents 

 To train learners to listen for specific details and gist 

Materials: 

Audio files 

TV programmes 

Podcasts  

TED Talk  

Video Clips of Speeches 

Narration, Short-lectures, Conversations 

Teaching Methods: 

Pre-listening, While-listening and Post-listening tasks 

Discussion based on the materials 

Worksheets based on the listening texts / descriptive Q&A 

Home Tasks:  

Paraphrasing and Summarizing of listening materials from varied sources 

MOHAMED SATHAK ENGINEERING COLLEGE



 

Session 4  

Reading Strategies 

Objectives: To familiarize learners with multiple reading strategies depending on texts and 

purpose 

      To enable learners to enrich their repertoire of vocabulary (ESP) 

    To enable learners to read variety of texts 

Materials:  

Newspapers, 

Stories 

Subject texts 

Methods:   

Practice 

Demo class  

Theoretical input 

Home task:   

Reading the dailies, magazines  

Maintaining journals 

MOHAMED SATHAK ENGINEERING COLLEGE



 

Session 5 

Habitual Reading 

Objectives:  

 To inculcate the habit of reading newspapers daily 

 To express opinions/ideas about contemporary happenings 

 To get familiarized with the journalistic lingo/style of writing 

Teaching Materials: 

Newspapers and magazines Online/Printed version  

Teaching Methods: 

Reading the Newspaper – Individual Sharing/Group Sharing 

Reading Editorials – Individual Sharing/Group Sharing 

Home Tasks: 

Reading Newspapers/magazines on a regular basis 

Letters to the editor 

MOHAMED SATHAK ENGINEERING COLLEGE



 

Session 6 

Extensive Reading 

Objectives:   

 To enable learners to read extensively based on their competence level and preference 

 To enable learners to develop their creative thinking 

 To enable learners to improve their presentation skills 

Materials:  

                        Essays 

Short stories  

                        Novels  

                        Novelettes 

Best sellers 

Methods:  

                        Individual Presentations 

Group Work 

Completing a story 

Home task:   

             Reading novels, short stories, best sellers and so on… 

MOHAMED SATHAK ENGINEERING COLLEGE



Session 7 

Intensive Reading 

Objectives:    

 To enable learners to read intensively paying attention to every detail 

 To facilitate the process of learning for total comprehension 

 To enable learners to apply their understanding in unfamiliar contexts 

Materials:  

       Authentic Physics/Chemistry textbooks 

Methods:  

Reading Intensively 

Oral Questioning 

Written tests 

Group discussion 

Home task: 

   Reading their prescribed textbooks 

MOHAMED SATHAK ENGINEERING COLLEGE



 

Session 8 

Informal Writing 

Objectives:   

 To enable learners to convey their message effectively 

 To enable learners to employ different channels like mobile phone, Facebook, Twitter, 

Blog s 

 To develop learners’ ability to convey their ideas/opinions precisely and accurately 

Materials: 

           Messages, texts, chats from online 

Blogs 

Methods:  

            Individual writing 

Pair work 

Group work 

Home task: 

          Blogging/messaging/texting/chatting 

Journal writing 

MOHAMED SATHAK ENGINEERING COLLEGE



Session 9  

Formal writing 

Objectives 

 To help learners to write error-free sentences 

 To familiarize learners with the basics of grammar 

 To enable learners to identify good writing and model them 

Materials 

Emails (Letters) 

Sentences  

Paragraphs 

Essays 

Methods 

Error Correction 

Production of texts of different genres/kinds 

Home Tasks

Emailing 

Writing different kinds of texts 

MOHAMED SATHAK ENGINEERING COLLEGE



 

Session 10 

Effective Writing 

Objective 

 To enable learners to identify common  errors in sentences and beyond sentences 

 To enable learners to rectify the errors and to write accurately and effectively 

 To familiarize learners with the good standard of writing  

Materials 

Texts for teaching grammar: 

Cartoons 

Poems 

Stories 

News stories 

Emails 

Jokes… so on 

Methods 

Error identification 

Grammatical rules 

Exercises – words, sentences and discourse levels 

Home Tasks 

Activities online/paper and pen 

MOHAMED SATHAK ENGINEERING COLLEGE



 

Session 11 

Speaking 

Objectives 

 To enable learners to speak in  groups explaining their positions 

 To enable learners to take part in a discussion appropriately 

 To familiarize learners with the dynamics of group discussion 

Materials 

Topics for group discussion 

Plays (one act) 

Methods 

Dividing the class and giving them topics 

Discussions 

Reports 

Enacting plays/skits 

Home Tasks 

      Preparation for GD such as reading, discussing with others, jotting down ideas and so on 

MOHAMED SATHAK ENGINEERING COLLEGE



Session 12  

Speaking 

Objective 

 To enable learners to engage in activities such as role play, debate and extempore 

 To enable learners to speak spontaneously with minimum preparation 

 To develop  learners’  public speaking capability 

Materials 

       plays 

Topics to be assigned  

Sample speeches 

Methods 

     Reading out plays 

Role play: in pairs/groups 

Debate  

Dumb charades 

Home Tasks 

      Scripting and rehearsing for presentations 

MOHAMED SATHAK ENGINEERING COLLEGE



 

Session 13 

Test 

Test along the lines of TOFEL/IELTS to measure their linguistic competence 

MOHAMED SATHAK ENGINEERING COLLEGE
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BRIDGE COURSE SYLLAMBUS 

UNIT I PROPERTIES OF MATTER  

Elasticity – Stress, strain and its uses - factors affecting elastic modulus - tensile strength – torsional 

stress – twisting couple - torsion pendulum - bending of beams - bending moment.  

UNIT II WAVES AND FIBER OPTICS  

Oscillatory motion – forced and damped oscillations - progressive waves. Lasers- Population inversion - 

Active medium-Resonant cavity-Types of LASER-Optics Fiber-Principle of fiber optic communication-Total 

internal reflection-Acceptance angle-Numerical aperture-Types of optical fiber-Fiber optic sensors. 

UNIT III THERMAL PHYSICS  

Temperature-Heat-Evaporation, Boiling and Melting-Expansion of solids and liquids-Transfer of 

thermal energy or heat energy-Conduction-Convection-Radiation-Thermal conductivity-Method of determine 

thermal conductivity-Thermal insulation-Properties of the thermal insulating materials-Heat exchanger-

Principle of Refrigeration-Oven. 

UNIT IV QUANTUM PHYSICS  

Features of quantum physics-State planks hypothesis-Planck’s law of radiation-Compton Effect-Matter 

waves and its Properties-De-Broglie hypothesis-Tunneling effect-Tunneling microscope-Application of 

quantum theory. 

UNIT V CRYSTAL PHYSICS  

Crystalline materials-Amorphous materials-Single crystal-Poly-crystal-Lattice-Unit cell-Crystal 

systems-Coordination number-Packing factor -Miller indices -Crystal growth-Solidification and Crystallization-

Melt Growth-Solution Growth-Crystal imperfection (or) defect-Point defect-Line defect. 

Unit I-Properties of Matter 

Elasticity:  

 The property of the body to regain its original shape and size, after the removal of deforming force is 

called elasticity.  

Stress-Strain:  

o The restoring force acting per unit area inside the body is stress. Stress= F/A (N/m
2
) 

 

o The change in the dimension or shape of a body due to deforming force is strain 

Strain= 
change  in  dimension

original  dimension  
  (no unit) 

Hooke’s Law: 

 It states that “within elastic limit, the stress developed in the body is directly proportional to the strain 

produced in it.” 

 
Stress

Strain
  = E (constant known as modulus of elasticity) 

Types of Modulus: 

 1. Youngs modulus  (corresponding to linear strain)   𝑌 =
𝐿𝑖𝑛𝑒𝑎𝑟  𝑠𝑡𝑟𝑒𝑠𝑠

𝐿𝑖𝑛𝑒𝑎𝑟  𝑠𝑡𝑟𝑎𝑖𝑛
  (N/m

2
) 

 2. Rigidity modulus (corresponding to shearing strain) n =  
𝑇𝑎𝑛𝑔𝑒𝑛𝑡𝑖𝑎𝑙  𝑠𝑡𝑟𝑒𝑠𝑠

𝑠ℎ𝑒𝑎𝑟𝑖𝑛𝑔  𝑠𝑡𝑟𝑎𝑖𝑛
  (N/m

2
) 
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 3. Bulk modulus (corresponding to volume strain)        K = 
𝑣𝑜𝑙𝑢𝑚𝑒  𝑠𝑡𝑟𝑒𝑠𝑠

𝑣𝑜𝑙𝑢𝑚𝑒  𝑠𝑡𝑟𝑎𝑖𝑛
 (N/m

2
) 

Factors affecting elastic modulus: 

1. Effect of stress. 

2. Effect of change in temperature. 

3. Effect of impurities. 

4. Effect of hammering and rolling. 

5. Effect of crystalline nature. 

Tensile strength: 

Tensile strength is defined as maximum value of tensile stress withstand by the material before fracture 

under a steady load.  

𝑇𝑒𝑛𝑠𝑖𝑙𝑒 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ =
𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑡𝑒𝑛𝑠𝑖𝑙𝑒 𝑙𝑜𝑎𝑑

𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑟𝑒𝑎
 

Torsional stress: 

  The shear stress set up in the shaft when equal and opposite torques are applied to the ends of a shaft 

about its axis is called torsional stress.  

Torsional pendulum: 

A circular metallic disc suspended using a thin wire that executes torsional oscillations is called 

torsional pendulum.  

Beam: 

 A beam is a rod or bar of uniform cross section whose length is greater than thickness.  

Bending of beam : 

When a 'beam' is loaded it will experiences a bending moment with a change its shape and internal 

stresses (forces) will be developed. Based on the loading there are two types of bending uniform and non –

uniform bending.  

Uniform bending:  

 The beam is loaded uniformly on its both ends; the bend beam forms an arc of a circle. The radius of the 

curvature of the bend beam is constant for given load. This is uniform bending.  

Non uniform bending:  

 If the beam is loaded at its mid-point, the depression produced will not form an arc of a circle.  This type 

of bending is called non-uniform bending. 
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Cantilever: 

 Cantilever is a beam fixed horizontally at one end and loaded at the other end.  

I Shape girders: 

 The girder is a metallic beam supported at its two ends by pillars or on opposite walls. It should be so 

designed that it should not bend too much or break under its own weight. The cross section of beam is in the 

form of letter I.  

Unit II-Waves and Optics 

Oscillatory motion:  

 Oscillatory motion is a special case of periodic motion in which a body vibrates to and fro about its 

mean position. 

 Ex. Oscillation of simple pendulum, vibration of mass attached to spring. 

Difference between forced and damped oscillation 

Damped oscillation Forced oscillation 

Damped (or free) oscillation occurs when an 

object is set to vibrate at its natural frequency  

forced oscillation involves the application of 

a force 

In damped the amplitude of the signal 

decreases 

Forced  oscillation the amplitude of the 

signal remains constant with respect to time 

The body vibrates with natural frequency the body vibrates with an external 

Ex. pendulums with damping forces. Ex.  is a car engine 

Progressive waves: 

 A progressive wave is defined as the vibratory motion of the body which is transmitted continuously in 

the same direction from one particle to the successive particle of the medium and travels forward through the 

medium due to its elastic property. 

LASER: 

 LASER (Light Amplification by Stimulated Emission of Radiation) is a device which emits a powerful, 

monochromatic, collimated beam of light. The emitted light waves from LASER source are coherent in nature. 

Population inversion: 

 It is a situation in which the number of atoms in higher energy state is more than the lower energy state.  

Active medium: 

 A medium in which population inversion density is achieved is known as active medium. 
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Resonant cavity:  

 Resonant cavity is a part of LASER and is made of a pair of fully reflecting and a partially reflecting 

plate. Both are optically plane and parallel to each other. The active medium is placed between these mirrors.  

Types of LASER  

   Based on the active medium the types of Laser are classified as 

1. Solid state Laser  (Nd-YAG, Ruby Laser) 

2. Liquid Laser (SeOCl2 Laser) 

3. Gas Laser (He-Ne, Co2) 

4. Semiconductor Laser  (GaAs Laser) 

5. Dye Laser  

Optics Fibre: 

 Optical fiber is a thin hair like structure made up of transparent material which can guide the light beam 

from one end to another end by total internal reflection.  

Principle of fiber optic communication: 

 It is a communication system in which information is carried by the light through the optical fiber by 

multiple total internal reflections. 

Total internal reflection:  

 When light travels from medium of higher refractive index to the medium of lower refractive index and 

the angle of incidence is greater than the critical angle, all the light undergoes reflection. This type of reflection 

is called total internal reflection. 

 

 

 

 

 

 

Acceptance angle: 

  Maximum angle at which a ray of light can enter through one end of the fiber and still be total internally 

reflected is called acceptance angle of the fiber. 

Numerical aperture:  

 It is a measure of the amount of light rays that can be accepted by the fiber. It is equal to the sine of 

acceptance angle.                                   𝑁𝐴 = 𝑆𝑖𝑛𝜃𝑜  
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Types of optical fiber 

 Single mode fiber-one mode. 

 Multi mode fiber-many mode. 

 

Fiber optic sensors 

 Intrinsic sensor-fiber itself acts as sensing element. 

 Extrinsic sensor- it has electronic sensor connected to optical transmitter.  

Unit III - Thermal Physics 

Thermal Physics Definition: 

The branch of physics that study the temperature, heat energy and their relation to the matter. 

Temperature: 

It is the degree of hotness of an object and it can be measured by thermometer. Temperature can be 

express by Celsius (°C), Fahrenheit (°F) or K scale. 

Heat: 

It is the energy which travels from high temperature to low temperature in a matter. It is also called 

thermal or internal energy. It is measured in joules (J). 

States of matter: 

Objects that take up space and have mass are called matter. There are three states of matter that is 

solids, liquids and gases. 

Evaporation, Boiling and Melting: 

Evaporation  

 
Boiling Melting 

Evaporation is the process of 

converting liquid into vapours. 

 

Boiling is the process of converting liquid 

into vapours at the boiling point. 

 

Melting is the process of 

converting solids into liquids. 

 

EXPANSION OF SOLIDS AND LIQUIDS: 

Thermal expansion is the tendency of matter to change in shape, area, and volume in response to a 

change in temperature. Solids expand the least and liquid expand more than solid. 

Examples of expansion from daily life are: 

 Shrink fitting of axles into gears wheels by cooling the axels in liquid nitrogen at -196 °C  (metal). 

 In kitchen tight metal lids can be opened from class jar by immersing the lid in hot water so that it 

expands (metal). 

 Expansion of mercury in thermometer when measuring temperature (liquid). 

 Water level rises behind the dam when the temperature of water increases due the heat from the sun 

(liquid). 

 Gap between the railways tracks due to expansion in summer (metal). 

https://en.wikipedia.org/wiki/Shape
https://en.wikipedia.org/wiki/Area
https://en.wikipedia.org/wiki/Volume
https://en.wikipedia.org/wiki/Temperature
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 Bimetallic strips: Strips of iron and copper or brass. Copper expands more than the Iron. It is mostly 

used in fire alarm and thermostat (metal). 

Transfer of thermal energy or heat energy: 

The transfer of heat energy normally occurs from higher temperature to lower temperature. There are 

three ways that heat can transfer in matter. That is conduction, convection and radiation. 

Conduction: 

The heat is transmitted from one point to the other through a substance without the actual motion of the 

particles. 

Convection: 

 The heat is transmitted from one place to another by the actual movement of heated particles. It is more 

effective in liquid and gases. 

Radiation: 

 The heat is transmitted directly from one place to another without any medium. Examples are solar 

radiation, electromagnetic radiation. 

Heat conduction in solid: 

Thermal conductivity: 

 The amount of heat conducted per second normally across unit area of cross-section per unit temperature 

gradient. Its unit is Wm
-1

K
-1

. 

Method of determine thermal conductivity: 

 Searle’s method- for good conductors like metallic rods. 

 Forbes’s method- for determining the absolute conductivity of metals. 

 Lee’s disc method- for bad conductors. 

 Radial flow method- for bad conductors. 

Thermal insulation: 

 Thermal insulation is to resist the flow of heat to and from a body. 

Properties of the thermal insulating materials: 

 Low thermal conductivity. 

 Poor coefficient of absorption. 

 Good stability on environmental influence. 

Heat exchanger: 

A heat exchanger is a device that is used to transfer thermal energy between two or more fluids streams 

at different temperatures. 

Principle of Refrigeration: 

 Extraction of heat from cold body to a hot body with the help of external source.  
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Oven: 

Oven is thermally insulated chamber used for heating, baking or drying of a substance and most 

commonly used for cooking.  

UNIT IV-QUANTUM PHYSICS 

Features of quantum physics: 

 Explains unsolved problems of late 19
th

 century physics. 

 Describes rules that apply to electrons in atoms and molecules. 

 Non- deterministic, probabilistic. 

 You cannot find the exact variables like position, velocity, etc. of the particle. Only the probability 

can be found.  

 The particles have both wave and particle nature (dual nature of matter). 

 You cannot use Newtonian mechanism to solve the quantum mechanics but you can use quantum 

mechanics to solve the problem of classical mechanics. 

 By studying the quantum mechanics/physics to understand phenomena of subatomic particles. 

 

State planks hypothesis: 

The atomic oscillator can absorb or emit energy in multiples of small units called quantum. The 

quantum of radiation is called photon. The energy of photon is proportional to the frequency of radiation (v). 

    𝐸 ∞ 𝜗 

Where h is constant known as Planck’s constant. 

Planck’s law of radiation: 

The energy density of heat radiation emitted from a black body at temperature at T in the wavelength 

range λ+dλ is given by 

𝐸λ =
8πℎ𝑐

λ5e(
hv
kT

−1)
 

Compton Effect:  

When beam of x-rays is scattered by a substance of low atomic number, the scattered radiation consist of 

two components, one has the same wavelength λ as the incident ray and the other has a slightly longer 

wavelength λ. This phenomenaof change in wavelength of scattered x- rays is known as Compton Effect. 

Matter waves: 

The waves associated with moving particles of matter (e.g., electrons, photons, etc.) are known as matter 

waves or de-Broglie waves. 
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Properties: 

 Lighter is the particle, greater is the wavelength associated with it. 

 Smaller is the velocity of the particle, greater is wavelength associated with it. 

 These waves are not electromagnetic waves 

 The velocity of de-broglie wave is equal to the velocity of the material particle. 

 

De-Broglie hypothesis: 

 Waves and particles are the only two modes through which energy can propagate in nature. 

 Our universe is fully composed of light radiation and matter. 

 Since nature loves symmetry, matter and waves must be symmetric. If radiation like light can act like a 

wave and a particle then material particles (electrons, protons etc.) should also act like a particle and a 

wave 

 Every moving particle is always associated with a wave. 

Tunneling effect: 

  Quantum mechanics leads to entirely new results. It shows that there is a finite chance for the electron to 

leak the other side of the barrier. We can say that the electron tunnelled through the potential barrier and 

hence in quantum mechanics, the phenomenon is called Tunneling.  

Tunneling microscope:  

A scanning tunnellingmicroscope (STM) has a metal needle that scans a sample by moving back and 

forth over it, gathering information about the curvature of the surface and follow the smallest changes in the 

contours of a sample. The needle doesn’t touch the sample, however, but stays about the width of two atoms 

above it.  

Application of quantum: 

 Superconducting magnets, light emitting diodes, quantum chemistry, laser and the transistor and 

semiconductor such as the microprocessor, medical and research imaging such as magnetic resonance 

imaging and electron microscopy. 

 The structure of atom and the nature of bond formation can be explained using QM which in turn 

helps in understanding the underlying mechanics of chemical reactions. 

 When the bond theory was put forward using QM for conductors and insulators, semi conductivity 

was discovered which in turn revolutionized 21
st
 century with electronics, telecomm and computers. 

 New age cryptography and quantum computing are based on theories like non-linearity of QM. 

 In theoretical physics, QM is used understand the origin and fate of the universe, the working of stars 

etc.  

 Any field that uses nuclear power such as power stations, weapon developers use QM theories. 

 Many biological procedures, like photosynthesis, can be explained using QM 
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UNIT V-CRYSTAL PHYSICS 

Crystalline materials 

 The materials in which the atoms are arranged in a systematic pattern (Regular pattern) are known as 

crystalline materials. 

Amorphous materials 

 The materials in which the atoms are arranged in an irregular pattern (Random) are known as amorphous 

materials.  

Single crystal 

 In single crystal, the entire material consist only one crystal. (ex. Diamond, quartz) 

Poly-crystal 

 In poly crystal material, a collection of many small crystals are separated by well-defined boundaries. 

(ex. Nacl, Cuo  ) 

Lattice 

 The representation of atoms in the crystal as point in three dimensions is known as  space  lattice (or) 

simply lattice. (Every point has identical surroundings to that every other point in the array) 

Unit cell 

 The unit cell is defined as the smallest geometric figure which is repeated to derive the actual structure.  

Crystal systems 

 There are 7 types of systems, they are 1.Cubic, 2.Tetragonal, 3.Orthorhombic, 4.Monoclinic, 5.Triclinic, 

6.Rhombohedral, 7.Hexagonal. 

 

Coordination number 

 It is the number of nearest atoms directly surrounding a particular atom in the crystal. 

Packing factor  

 It is defined as the ratio of total volume occupied by the atoms in a unit cell to the total volume of a unit 

cell.                                𝑃 = 𝑣/𝑉 

v = Total volume occupied by the atoms in a unit cell                                              

V = Total volume of the unit cell. 

Miller indices  

 Miller introduced a set of three numbers to designate a plane in a crystal. This set of three numbers is 

called Miller Indices of the concerned plane. 
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Crystal growth 

Solidification and Crystallization           

 Solidification is the transformation of material from Liquid to Solid state on Cooling. 

Melt Growth              

Melt growth is the process of crystallization by fusion and re-solidification of the starting materials from 

the melt. (Types: 1. Czochralski technique, 2.Bridgman technique. 

Solution Growth             

It is the simplest method to grow many crystalline materials which are highly soluble. Growth of crystal 

from aqueous solution is one of the ancient methods of crystal growth.       

 Low Temperature solution growth (35°C - 100°C)                 

 High Temperature solution growth (About 1200°C)                                     

 Crystal imperfection (or) defect: 

 Any deviation from the perfect atomic arrangement in a crystal is said to contain Imperfection or Defect. 

Point defect: 

 Point defects are where an atom is missing or is in an irregular place in the lattice Structure.  

Line defect: 

In linear defect groups of atom are in irregular positions. Linear defect are commonly called 

dislocations. (Any deviation from perfectly periodic arrangement of atoms along a line is called the line 

imperfection). 
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WHAT IS PHYSICS? 

„Physics „originated from the Greek word that means „Nature‟. It thus points out to the fact that physics is the 

branch of science that deals with the study of Nature and Natural phenomenon. Some of the important 

definitions of physics are: 

“It is a branch of science that deals with those phenomenon which are related to matter and energy” 

“It represents an accumulative and systematic learning of the natural phenomenon related with matter and 

energy” 

“It is a systematized accumulation of knowledge about matter and energy through a scientific method of enquiry 

based on some science related values and attitudes”. 

From these definitions we conclude that physics is a branch of knowledge related to matter and energy but it is 

almost impossible to give an exact definition of physics. 

As a matter of fact physics starts with the study of basic properties of matter and radiations and makes an effort 

to explain various natural phenomenons in terms of these properties. 

IMPACT OF PHYSICS 

In the present age called “age of science” knowledge of physics is essential to take up certain professional and 

applied courses. The knowledge of physics is essential for many courses as engineering, medicines, technology, 

space etc., The knowledge of physics is essential for everybody, because of its immense value in our everyday 

life. Importance of physics can be summarized as under: 

(i)Help in thinking process 

Physics is one of those subject which helps in the improvement of the thinking skills in the students. This 

development of thinking skill takes place because of the fact that in physics students come across a large 

number of problems which provide the opportunities for thinking. Thus physics has an immense educational 

value. 

(ii)Application in Life: 

Knowledge of physics is applied in various ways in our daily life. You can look around yourself and you will 

find a very large number of electrical and electronic goods which all utilize one or the other principle or law of 

physics. For example, radio, T.V, V.C.R, electronic watches, washing machines, mixers and juicers etc., all 

utilize the knowledge of physics. Thus physics has a utilitarian value in life. 

(iii)Development of Intellectual Honesty 

The study of physics not only improves the academic knowledge of the student, but also develops an intellectual 

honesty in the student. Since it is a subject which involves a lot of practical work so the students acquire the 

habit of making reports without bias and thus it develops in them the habit of intellectual honesty. 
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(iv)Helps to develop Positive Attitude: 

A proper teaching of physics develops in the student not only the Scientific attitude and scientific temper but 

also certain positive attitudes such as open mindedness, unbiased thinking, power of reasoning etc., 

(v)Satisfaction of curiosity and creativity 

Physics is a highly activity oriented subject and these activities taken up by the students in learning physics help 

a lot to satisfy the basic human desire of knowledge about the wonders of nature. It helps develop a creative 

thinking in them. 

(vi) Insight into scientific processes 

Students learn lot knowledge by the study of physics and this knowledge becomes a very valuable tool for him 

in acquisition of new knowledge. Most of the knowledge of physics is gained by students while passing through 

various steps of acquisition of scientific knowledge i.e. statement of problem, performance of experiments, 

developing a hypothesis and testing the hypothesis. Thus he gets an insight into the scientific process. 

(vii)Trains for adjustment in modern life 

The present day life as pointed out earlier is highly dependent on various instruments, appliances which are 

based on one or the other principle of physics. To work with these appliances and to make a proper use of these 

a basic knowledge of physics is essential for every one of us. It is only such knowledge of physics that will 

make us less dependent on others for proper functioning of these items of daily use. Thus it is only by acquiring 

a basic knowledge of physics that we can adjust ourselves to the modern style of living. 

(viii)Development of social skills 

The discoveries of telephone, fax, elex etc., can be attributed to the knowledge of certain branch of physics. All 

such discoveries which have made the life comfortable have decreased the distance between nations and thus 

they have provided the basis for a corporate living, co-existence and better human relations. All these lead to 

development of social standards both in personal and professional life. 

(ix)Vocational value 

Like any other field of knowledge, knowledge of physics forms the basis of some vocational and professional 

courses. For example computers, electronics, space science etc., 

MEASUREMENT 

Introduction 

Measurement is necessary in everyday life. If we go to the textile shop to purchase the cloth for stitching shirt, 

we do not ask the seller to give one cloth. If we go to the vegetable shop,we do not ask to give a little amount of 

potato. 
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If we go to the provision store, we do not ask to give a little amount of sugar. What is the journey time of the 

bus from your village or town to college? 

Measurement is necessary to answer such questions. Without measurement we cannot make a correct judgment. 

Measurement has helped scientists and engineers to understand motion, how airplanes fly, how satellites 

behave, how machines work. Careful measurement is an important work of any scientist. 

The comparison of an unknown quantity with some known fixed quantity of the same kind is called 

measurement. The known fixed quantity is called unit. 

SI Units: 

Peoples in the world used different unit system like FPS system,(Foot, Pound,Second) CGS system(Centimeter, 

Gram,Second) and MKS system (Metre,Kilogram,Second) for the sake of uniformity, scientists all over the 

world have accepted a system of units called SI system. SI is the abbreviation of “The System International D‟ 

units”. In the SI system 

The unit of length is meter  

The unit of mass is kilogram  

The unit of time is second  

The unit of temperature is kelvin (1
o
 C = 273 K)  

Multiples and submultiples of units 

What is the distance between your college and your home? If we mention it in standard unit we may say 2000 

metre. It is easier to say the distance as 2 Km (ie. 1 kilometre = 1000 metre). Similarly, if we ask a question, 

what is the length of your pencil? In standard unit we may say 0.15 metre it will be convenient for us to express 

as 15 cm. 

Hence greatest distance is expressed in kilometer and smaller distances are expressed in centimeters and in 

millimeters. That is, in multiples and submultiples of metre. 

Multiples of length 

1 centimetre (cm) = 10 millimetre (10
1
 mm) 

1 decimetre (dm) = 10 centimetre (10
2
 mm) 

1 metre (m) = 100 centimetre (10
2
 cm) 

1 metre (m) = 1000 millimetre (10
3
 mm) 

1 kilometre (km) = 1000 metre (10
3
 m) 
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Multiples of mass 

1 gram (g) = 1000 milligram (10
3
 mg) 

1 kilogram (kg) = 1000 gram (10
3
 g) 

1 kilogram (kg) = 1000000 milligram (10
6
 mg) 

1 quintol = 100 kilogram (10
2
 kg) 

1 metric ton = 1000 kilogram (10
3
 kg) 

Multiples of time 

1 minute = 60 second 

1 hour = 60 minute 

1 day = 24 hours 

1 year = 365 ¼ days 

1 century = 100 years 

1 millneium = 1000 years 

Submultiples of length and mass 
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SELF EVALUATION 

I  FILL IN THE BLANKS 

1. The SI unit of length is ------------- 

2. The SI unit of mass is ---------------- 

3. The SI unit of time is --------------- 

4. ----------------- kilograms are there in one metric ton. 

5. 1
o
 C = -------------- K 

ANSWER IN ONE OR TWO SENTENCES  

1. What is measurement?  

2. Give the prefix for 10
-6

, 10
3
  

III ASSIGNMENT 

1. Convert 1 cm
2
 into m

2
  

2. Convert 1 mm
2
 into cm

2
  

3. Convert 27
o
 C into kelvin. 

4. Convert 1 month into days, hours & minutes  

5. Convert into cm/second 

 The acceleration due to gravity is 9.8 m/second  

 The velocity of light 3.8 m/second  

6. If the acceleration due to gravity be represented by unity and one second be the unit of time, what must be the 

value of length? 
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FORCE, MOTION, WORK AND ENERGY 

Rest and motion: 

Rest and motion are relative to each other. If a body changes its position with respect to time it is said to be in 

motion. If a body doesnot change its position it is called at rest. 

Types of motion 

If the object is moving along the straight path, it is called linear motion. If the object is moving in circular path 

it is called circular motion or rotational motion. If the motion is to and fro about a fixed point it is called 

oscillatory motion. If the motion is repeated in regular interval of time it is called periodic motion. If the motion 

is repeated but the interval of time is not equal, it is called non-periodic motion. 

Forces 

We are always pushing or pulling. We have a special name for a push or pull; we call it as force. Forces causes 

motion. A force can also decrease the motion or stop it. 

The unit of force is Newton named after sir Issac Newton, a great scientist. 

Types of forces 

The force in between the surfaces of two objects in contact is known as frictional forces. This force is helpful 

for the forward motion while walking on a surface. 

There are some forces which act on the bodies which are not in contact. Gravitational force is a force which 

pulls everything towards the centre of the earth. This force is responsible for the falling of apple from the tree 

towards the earth. 

Like gravitational forces there are other forces which act between objects that are not in contact. Magnetic 

forces can be felt by holding the ends of two magnets together. The forces on opposite poles are attractive and 

same poles are repulsive. 

Newton’s laws of motion 

Newton formulated the laws concerning the motion of the object. There are three laws of motion. A deep 

analysis of these laws leads us to the conclusion that these laws completely define the force. The first law gives 

the fundamental definition of force; the second law gives the quantitative and dimensional definitional 

definition of force while the third law explains the nature of the force. 

Newton’s first law of motion: 

It states that everybody continues in its state of rest or of uniform motion along a straight line unless it is 

compelled by an external force to change that state. 

 

 



 

9 
 

Newton’s second law of motion: 

According to this law, the rate of change of momentum of a body is directly proportional to the external force 

applied on it and the change in momentum takes place in the direction of the force. 

Newton’s third law of motion: 

“It states that for every action, there is an equal and opposite reaction.” 

Work and energy 

Work is said to be done if the force is able to move a body. We are using the machines to do work. The ability 

to do the work is called energy. We need energy to do work. Energy exists in different forms. Energy can be 

converted from one form into another form. Its unit is joule. 

Different forms of energy 

Energy exists in different forms. One form of energy can be converted into another form. 

(i) Potential energy: 

Energy due to position is called potential energy. It is also called as possible energy and stored energy. Its 

equation is E= mgh. 

(ii) Kinetic energy: 

Energy due to the motion is called as kinetic energy. Its equation is E=1/2 mv
2
 where „v‟ is the velocity and „m‟ 

is the mass of the object moving. 

Both the potential energy and kinetic energy are called as mechanical energy. 

(iii)Chemical energy 

Wood, coal, petrol,diesel and gas have energy stored in them. This stored energy is potential energy, but by 

burning they release energy and this energy is known as chemical energy. The food we eat has the chemical 

energy. Our body can do all the work with this energy. 

Heat, Light, Sound, Magnetic and Electical energies are different forms of energy. 

Conservation of energy 

Energy is not destroyed completely it can be converted from one form to another form. This is known as law of 

conservation of energy. 
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Displacement and distance 

The motion of a particle can be described if its position is known 

continuously with respect to time. 

The total length of the path is the distance travelled by the particle and the 

shortest distance between the initial and final position of the particle is the 

displacement. 

The distance travelled is a scalar quantity and the displacement is a vector quantity. 
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Equation of motion 

When a body moves in a straight line with uniform acceleration it is possible to find the relation between initial 

velocity (u), final velocity (v), acceleration (a), displacement (s) after a time interval (t) and the displacement in 

the n
th

 second (sn). 
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III EXERCISE PROBLEM 

1. A car travels 15 km in 15 minutes. Calculate the distance travelled by the car in one second.  

2. A body is thrown vertically upward from the earth with a velocity 100m/s. after how much time it will 

return to the earth.  

3. A man weighing 60 kg lifts a body of 15 kg to the top of the building 10 m high in 3 minute. Calculate 

the energy spent by the man to lift the weight.  

4. The speed of a bullet is measured to be 640 m/s as the bullet emerges from a barrel of length 1.2 m. 

assuming constant acceleration. Find the time that the bullet spends in the barrel after it is fired.  

5. A parachutist bails out and freely falls 50 m. then the parachute opens, and thereafter she decelerates at 2 

m/s
2
. She reaches the ground with a speed of 3 m/s. (a) how long is the parachutist in the air? (b) At 

what height does the fall begin?  
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Heat 

Introduction: - 

Heat is a form of energy, which can be felt by our sense of touch. The sun is the natural source of heat energy. 

Other sources of heat energy are based on conversion of chemical, electrical, unclear and mechanical energies. 

Materials which produce heat when burnt are called “fuels”. 

Heat is measured in terms of calorie or joule. 

Temperature: - 

The concept of temperature comes from our sense of an object. When you touch an object you say it is 

relatively „hot‟ or „cold‟. The aim to qualify and measure the difference is warmth of bodies led to the idea of 

temperature. A device used to measure the warmth of a body (its temperature) is called a thermometer. 

The degree of hotness or coldness of a body is called temperature. Temperature is measured in degree celsius or 

SI unit of temperature is kelvin. 

Heat and temperature: - 

Heat and temperature are different concepts, but related to one another. Heat is the total energy of molecular 

motion of a substance. But temperature is a measure of the average energy of molecular motion in the 

substance. 

When you heat a substance the thermal energy of the molecules increase thereby increasing the temperature of 

the substance. 

Heat is the internal energy of a substance. By adding or removing heat, the temperature of a substance can be 

increased or decreased. 

When you increased the amount of substance the number of molecules increases which needs more heat energy 

to raise the temperature. 

Higher temperature of an object means that the molecules in it are moving with higher translational kinetic 

energy. 
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Effect of heat: - 

Heat energy produces a number of effects in materials as well as in living bodies. In materials heat causes 

change is dimension, change in state and change in temperature. 

The expansion of an object due to heat is called thermal expansion. The property of thermal expansion of solids 

is used in laying of rail tracks. Rails are made from steel which expand on heating and contract on cooling. 

If the rails are fixed tightly, leaving no space for expansion or contraction, they will bend outwards in summer 

and cause accidents. 

To avoid this danger, small gaps are left is between the rails. The rails are then joined by fish plates. The fish 

plates also have holes which provide space for expansion. Thus in summer these gaps get smaller and in winter 

bigger, but, the rail by itself remains straight. 

Change of state 

Substance exists in three states: solid, liquid and gas. The state of a substance can be changed by heating or 

cooling. 

The change of a solid into a liquid is called melting or fusion. The temperature at which a solid melts is known 

as its melting point. The reverse process or change of liquid into its solid state is called freezing. 

The change of liquid into its vapour is called evaporation. The temperature at which this change takes place is 

called its boiling point. The reverse process or change of vapour into a liquid is called condensation. 

The process of changing solid directly into its vapour without becoming a liquid is called sublimation. The 

reverse process ie) the direct change of vapour into a solie is also called condensation. 

Measurement of heat energy 

The unit of heat energy is calorie. It is defined as the amount of heat energy required to raise the temperature of 

one gram of water through 1
o
 C. 

1 calorie = 4.2 joule 

1 kilo calorie = 4200 joule 

Calorific value of fuels 

Calorific value of a fuel is the quantity of heat produced when a unit mass of the uel is burnt completely. 

Unit of calorific value of solid and liquids is KJ kg
-1

 and that of gases is KJ m
-3
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From this we come to know that cooking in L.P.G gas is faster than in Producer gas. 

Specific heat capacity 

The specific heat capacity of a substance is the amount of heat required to raise the temperature of 1 kg of a 

substance by 1
o
 C. The unit of specific heat capacity is joules per kilogram per kelvin (J/kg/K). 

The quantity of heat = mass x specific heat x change in temperature 

       Q = msθ 

The quantity of heat absorbed or given out by a body depends on (i) the mass of the substance (ii) the 

temperature of the substance and (iii) The nature of the substance. 

Use of water as a coolant 

It has been found that water has high specific heat capacity of 4200 J/kg/K. 

Water is used as a coolant in car radiators as it has high specific heat capacity. Thus it can absorb large amount 

of excess heat energy produced by automobile engines, but it itself does not rise to a very high temperature. 

Similarly water is also used as coolant in large factories, steel mills, thermal power stations, etc, 

Transfer of heat: 

Heat is transferred from a body at a higher temperature to a body at a low temperature. This flow of heat 

continues tiull their temperature are equal. 

Transfer of heat occurs through conduction, convection and radiation. 

Conduction: 

The heat is transferred along the body from one point to another without the movement of the particle 

themselves. This method of heat transfer is called conduction. 

Convection: 

The heat is transferred from hotter portion to colder portions by the actual movement of particles of substance is 

called convection. 

Radiation: 

The heat transferred from one body to another body directly without heating the space in between two bodies is 

called radiation. 
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II ANSWER IN ONE OF TWO SENTENCES  

1. What is evaporation?  

2. What is condensation?  

3. Define calorie.  

4. Define specific heat capacity.  

5. What is meant by conduction of heat?  

6. What is meant by convection of heat?  

7. What is meant by heat radiation?  

ASSIGNMENT  

1. Why is it easy to loosen a tight metal lid over a glass jar by holding it under a steam of hot water?  

2. When the boiling water is heated continuously, will its temperature change?  

3. A circular copper plate of uniform thickness has a circular hole in its centre. The plate expands when it 

is heated. Does the hole in the centre expand or contract?  

4. Calculate the amount of heat energy required to raise the temperature of 100 g of copper from 30
o
 C to 

40
o
 C. Given specific heat capacity of copper is 385 J/kg/K.  
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LIGHT 

Introduction 

Light is one form of energy. A body that produces light is said to be self-luminous. The main source of light for 

us is the sun. Bodies such as the sun, the stars, filament lamps etc, are said to be luminous bodies. Bodies which 

do not give out their own light are called non-luminous bodies. Though the planets and the moon are visible, 

they are non-luminous bodies. 

Properties of light rays 

 They travel in a straight line.  

 They travel with a velocity of 3 x 10
8
m/s in air or vaccum.  

 They obey the laws of reflection and refraction.  

 They can travel through vaccum.  

 Exhibit the phenomena of interference, diffraction and polarisation.  

 It is a electromagnetic waves lying in between infrared and ultraviolet spectrum. 

Reflection of light 

When a beam of light falls on a plane mirror, it is sent back into the medium from which it came. This is called 

reflection of light. 

 

 

 

 

 

 

Laws of reflection Law 1: 

The incident ray, the reflected ray and the normal lie in the same plane. 

Law 2: 

The angle of incidence is equal to the angle of reflection. 

Refraction of light 

When a light ray travels from one medium to another, its velocity changes. This phenomena is called refraction. 

Due to this change in the velocity, the direction of travel of ray also changes in an another medium. Thus, as 
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shown in figure when a ray is incident at a plane surface like that of a glass slab or water it bends towards the 

normal. The angle of refraction „r‟ is different than that of incidence. For a denser medium r>i. 

 

Laws of refraction Law 1: 

The incident ray, refracted ray and normal to the surface separating 

the two media lie in one plane, the plane of incidence. 

Law 2: 

The ratio of the sine of the angle of incidence (i) (in the first 

medium) to the sine of angle of refraction (r) (in the second 

medium) is always constant and is called Snell‟s law of refraction. 

Total internal reflection 

When light ray travels from a denser medium to a rarer medium it bends away from the normal. In other words, 

the angle of refraction r is greater than that of an incidence. In case the angle of incidence is increased the angle 

of refraction also gets increased. This continues till a certain angle of incident Ic is reached at which r = 90
o
 ie) 

now refracted ray is along the surface dividing the two media. Beyond this no further refraction can take place 

and this particular Ic , is termed the critical angle. In case the angle of incidence is increased further the refracted 

ray will be now reflected back in the denser medium. This phenomena is called the total internal reflection. 

Example : Rainbow is formed due to total internal reflection of sunlight rays inside a spherical raindrop. The 

raindrop acts as lens there. 

Dispersion of light 

When a beam of while light is incident on prism then on the 

other face of it, a band of spectrum is observed. This 

phenomenon is known as dispersion. 

This is due to the fact that ray of different colour travel with 

different velocity in a medium, though in vaccum these have 

equal velocity i.e. 3x 10
8
m/s. But in the glass medium the 

velocity of violet light is minimum and the red light has 

maximum velocity. 

Optical Instruments 

The branch of science which deals with light is known as optics. The instrument which is functioning on the 

basis of light is known as optical instrument. Examples of optical instruments are camera, periscope, 

kalaidascope, telescope and microscope etc, 
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SELF EVALUATION 

I FILL IN THE BLANKS 

1. The speed of light in air or vacuum is --------------------------  

2. If the angle of incidence of a ray of light on a plane mirror is 30
o
, then the angle of reflection is -----------

--------  

3. Light rays can travel through -------------------  

4. Light rays are a --------------------------- wave. 

II ANSWER IN ONE OR TWO SENTENCES 

1. What is reflection of light?  

2. State the laws of reflection?  

3. What is refraction of light?  

4. State Snell‟s law.  

5. What is dispersion?  

ASSIGNMENT  

Calculate the time taken for sunlight to reach the earth if the sun is 150 million kilometer away from the earth.  
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Sound 

Sound is one form of energy and it travels in wave form. Wave motion involves the transport of energy without 

any transport of matter. It is a mechanical wave. Mechanical waves need medium for its propagation. Light 

waves are electromagnetic waves and they do not require any media to travel. 

The similarities between Mechanical wave and Electromagnetic wave are listed below: 

 Reflection and refraction  

 Interference , diffraction and scattering  

 Transport of energy  

Differences between Mechanical wave and Electromagnetic wave 

 

Wave motion could be of two types, namely the transverse wave motion and longitudinal wave motion. 

Longitudinal wave motion 

The particles of the medium vibrate parallel to the propagation of the wave motion. Example. Waves 

that travel through a coil spring and sound waves are longitudinal waves. 

Transverse wave motion 

The particles of the medium vibrate perpendicular to the propagation of the wave motion. Example. 

Waves that travel through a stretched string and light waves are transverse waves. Considering a wave motion 

as shown in figure the following parameters may be defined. 
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a) Amplitude 

The maximum displacement of the particle on either side of its mean position is called the amplitude of the 

wave. 

b) Frequency 

The number of vibrations made by the particle in the medium in one second is called the frequency of the wave. 

It is represented by „f‟ or‟ν‟ or „n‟. 

c) Time period 

The reciprocal of frequency is called time period „T‟, thus T= 1/f or 1/ν or 1/n. 

d) Wavelength 

The distance travelled by the wave in one time period T is called wavelength (λ). 

e) Velocity of sound 

Velocity of sound is the distance travelled by the sound waves in one second. The velocity of sound is 

much larger in liquids and solids than that in gas because the molecules of liquid and solids are closer than that 

of the gases. 

Velocity of sound in various material media 

 The velocity of sound in air at 0
o
 C is 331 m/s.  

 The velocity of sound in water at 20
o
 C is 1482 m/s.  

 The velocity of sound in steel (iron) is 5000 m/s.  

Effect of Pressure, Temperature and humidity on the velocity of sound  

(i)Pressure 

For a constant temperature a change in pressure of gas doesnot change the velocity of sound because there will 

be a corresponding change in density of the gas. 

(ii)Temperature 

The speed of sound in a gas is directly proportional to the square root of its absolute temperature. Thus, 

if vo be the velocity of sound at 0
o
 C and vt be the velocity of sound at the temperature vt, then 

Vt = Vo [1 + (t/2) (1/273)]  

At 0
o
 C, Vo = 331 m/s 

Vt = 331 + 0.61t m/s. 
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Hence the velocity of sound in a gas increases roughly by 0.61 m/s per degree increase in temperature of the 

gas. 

(iii) Humidity 

For a humid media consisting of air mixed with water vapour, the density ρ will be smaller than that of dry air 

and the velocity of sound in humid media will be higher. This explains the reason that why the whistles of trains 

and the sirens of the mills are are audible at larger distance during rainy season. 

Audible and inaudible sounds 

Sound is produced by vibrating bodies. The number of vibrations produced in one second is called the 

frequency of vibrations. The unit of frequency is hertz (Hz). 

Audible sound 

Sound waves of frequencies ranging from 20 Hz to 20,000 Hz are audible to human ear. This is known as the 

audible frequency range. 

Inaudible sound 

Vibrations having frequencies below 20 Hz are called „infrasonic‟. The vibrations of the earth produced during 

an earthquake are infrasonic waves. 

Sounds of frequencies greater than 20,000 Hz are known as „ultrasonic‟. These vibrations are not audible to the 

human ear. Some animals such as bats and dogs can hear ultrasonic frequencies. Bats can produce sounds of 

frequencies above 70,000 Hz. 

Echo 

If the reflected sound take more than 1/10 sound to reach our ears means we hear the sound separately. This is 

called echo. 

We know that the velocity of sound in air at 20
o
 C is 340 m/s. 

The distance travelled in 1/10 second is 34 meter. If the reflecting surface is beyond 17 meter, the original 

sound and reflected sound are heard seperately. 

Uses of Echoes 1) SONAR 

The device SONAR (Sound Navigation and Ranging) works on the principle of reflection of sound waves. It is 

used to measure the depth of the sea. 

2) Bats and Whales 

Bats, Whales and other living creatures are able to navigate and locate prey by using echo sounding. They 

produce sounds of very high frequency. By receiving back the echoes, they are able to detect not only the 

direction but also the exact position of obstacles in their path. 
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3) Ship’s siren 

Echoes of ship‟s siren are used to find the exact position of very large icebergs in its path. 

Lightning and thunder 

The velocity of light is 3 x 10
8
 m/s. It means that the light can travel a distance 3 x 10

8
 meter in one second. 

The velocity of sound in air at 20
o
 C is nearly equal to 340 m/s. Hence sound can travel a distance 340 metre in 

one second. Though the lightning and the thunder take place at the same time, due to difference in the velocities 

of the light and the sound, lightning can be seen early and later the thunder sound is heard. 

Lightning formation 

Lightning is an electrical discharge through the atmosphere due to the charges accumulated on the clouds. 

The atmospheric air is continuously ionized by the action of the ultraviolet rays from the sun and the cosmic 

rays. As a result, the atmosphere always contains positive and negative ions. When the water droplets of the 

cloud fall through this electric field region, they get charged. 

According to C.T.R. Wilson, the heavier droplets acquire negative charges and the lighter droplets acquire 

positive charges. This leads to the clustering of negative charges at the base of the cloud and the positive 

charges at the top. 

A discharge takes place between the charged surfaces of the same cloud or between two clouds when they pass 

one over the other. The flash produced by the discharge is called the „lightning‟. 

Thunder formation 

About 75% of the electrical energy of the lightning discharge is used up in heating the atmospheric gases in and 

around the flash. 

The temperature of this region rises to about 10000 K in about a few microseconds. As a result, a pressure 

wave, on expansion, gives rise to compression and rarefactions, producing a violent sound called „thunder‟. 

SELF EVALUATION 

I FILL IN THE BLANKS 

1. The unit of frequency is -----------------------. 

2. Sound waves are -------------------- waves. 

3. The audible frequency range is --------------------- 

4. The velocity of sound in air at 20
o
 C is ----------------- 

5. The minimum distance of the reflecting surface from the source of sound for echo to be heard in     

    air clearly is ----------------- meter. 
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6. Sonar is used to measure the --------------------- of the sea. 

7. The sound waves having frequencies below 20 Hz is known as -------------- 

 

II ANSWER IN ONE OR TWO SENTENCES 

1. Define amplitude, frequency and period of oscillation. 

2. What is the frequency ranges of audible and inaudible sounds? 

 3. What is the velocity of sound in air, water and iron? 

III ASSIGNMENT 

1. Can you hear the sound on moon? Give the reason. 

2. You hear a thunder 3 second after a lightning. How far away the lightning occurred? 

3. The velocity of sound in a tube containing air at 27
o
 C and pressure of 76 cm of mercury is 330    m/s. 

what will be when pressure is increased to 100 cm of mercury and the temperature is kept constant. 
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MAGNETISM 

Introduction 

A mineral discovered in the town of Magnesia was found to have a strange property. It could attract pieces of 

iron towards it. This mineral is named Magnetite after the place where it was discovered. Later, it was found 

that magnetite is mainly composed of oxides of iron (Fe3O4). These are known as Natural Magnets. The study 

of magnetic properties is called Magnetism. 

When pieces of iron are rubbed with these natual magnets the iron pieces also acquire the property of attracting 

other iron pieces. The iron pieces are said to have acquired magnetism and these pieces are called artificial 

magnets. 

Basic Properties of Magnets 

When the magnet is dipped in iron filings, they cling to the ends of the magnet. The attraction is maximum at 

the two ends of the magnet. These ends are called poles of the magnet.  

When a magnet is freely suspended it always points along north-south direction. The pole pointing towards 

geographic north is called north pole „N‟ and the pole which points towards geographic south is called south 

pole „S‟.  

Magnetic poles always exist in pairs ie) isolated magnetic pole doesnot exist.  

Like poles repel each other and unlike poles attract each other. North pole of a magnet when brought near north 

pole of another magnet we can observe repulsion, but when the north pole of one magnet is brought near south 

pole of another magnet, we observe attraction.  

Notes: 

In recent days, the concept of magnetic poles has been completely changed. The origin of magnetism is traced 

only due to the flow of current. Hence the topics magnetism & electricity are related to each other. 

Magnetic field 

Magnetic field is the space in which a magnetic pole experiences a force or it is the space around a magnet in 

which the influence of the magnet is felt. 

Magnetic lines of forces 

A magnetic field is better studies by drawing as many numbers of magnetic lines of force as possible. A 

magnetic line of force is a line along which a free isolated north pole would travel when it is placed in the 

magnetic field. 
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Properties of magnetic lines of forces 

(i)Magnetic lines of forces are closed continuous curve, extending through the body of the magnet. 

(ii)The direction of line of force is from North Pole to South Pole outside the magnet while it is from South Pole 

to North Pole inside the magnet. 

(iii)The tangent to the magnetic line of force at any point gives the direction of magnetic field at that point. 

(iv)They never intersect each other. 

(v)They crowd where the magnetic field is strong and thin out where the field is weak. 

Compass Needle 

Compass needle is a device used to trace the magnetic lines of force due to a bar magnet. This device consist of 

a small pivoted magnetic needle at the centre in round box covered with transparent glass. When placed on a 

flat surface like a table top, the magnetic needle comes to rest pointing in the north-south direction. 

Magnetic Induction 

Magnetic induction or induced magnetism is the phenomenon in which a magnet can induce magnetic 

properties on materials like iron. 

Methods of magnetization 

The method in which the magnetic power is induced on a substance is called as magnetization. The methods 

that are used in making magnets are stroking method and electrical method. 

(i)Stroking method 

A steel bar is placed on a table. It is rubbed from one end to the other by a 

particular pole, say north, of the bar magnet. Now, the bar magnet is again 

brought back and rubbed from one end to the other as earlier. The end of 

the steel bar in which the north pole of the magnet is rubbed becomes North 

Pole and other end as South Pole. 

 

(ii)Electrical Method 

An insulated copper wire is wound on a soft iron core. The ends of the wire are 

connected to a battery. Now current passes through the wire. If the iron pieces are 

brought near the soft iron core, they get attracted by the soft iron core. If the current in 

the coil is cut off, the soft iron core fails to attract the small iron pieces. So, the soft 

iron core behaves like a magnet only as long as current passes through the coil. Such a 

magnet is called an electromagnet.  

Methods of demagnetisation 
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The process of removing magnetic power from the magnetised substances is called demagnetization. This 

occurs on hammering and heating the magnetic substances. 

(i)Hammering 

When a magnet is hammered or dropped or handled roughly several times it loses its magnetic power. 

(ii)Heating 

Heating and cooling causes demagnetisation in a magnet. The temperature at which a magnet loses its magnetic 

power is known as Curie point. For iron the curie point is 770
o
 C. 

Classification of materials according to magnetic properties 

The magnetic properties of materials decide whether they are suitable for permanent magnets such as 

electromagnets, or for cores of electromagnetic induction machines such as transformers. All substances exhibit 

some magnetic property. Depending on the magnetic property they can be classified as dia, para and ferro 

magnetic substances. 

(i)Dia magnetic substances 

In an external magnetic field, they get magnetized in a direction opposite to the field and so they have a 

tendency to move away from the field. If suspended freely, they set themselves perpendicular to the field. 

Bismuth, Zinc, Silver and lead are some examples. 

(ii)Paramagnetic materials 

In an external field, these substances get magnetized in the direction of the field. Hence they move from weaker 

to stronger part of the external field. If suspended freely, they set themselves parallel to the field. Aluminium, 

Cromium, Maganese are examples of paramagnetic substances. 

(iii)Ferromagnetic materials 

They get strongly magnetized in the direction of the external field and so they are strongly attracted by magnets. 

They set themselves parallel to the external field if suspended freely. Iron, Nickel and cobalt are some examples 

of ferromagnetic materials. 

SELF EVALUATION 

I FILL IN THE BLANKS 

1. A freely suspended bar magnet will always come to rest in the ---------direction. 

2. The magnetic attraction of a bar magnet is greatest at its ---------------- 

3. The device used to trace the magnetic lines of force is -------------- 

4. Artificial magnets can be produced by ------------- and --------------------methods. 

IIANSWER THE QUESTIONS IN ONE OR TWO SENTENCES 

1. What is magnetic field?  

2. Define magnetic induction. 
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ELECTRICITY 

The term “electricity” comes from the Greek word “electron” which means “amber”. A Greek philosopher, 

Thales, noticed that a strange thing happened when he rubbed a piece of amber with a woollan cloth. As a result 

of friction the amber acquired the property of attracting small particles of dust etc, In other words, the amber 

becomes charged or electrified. We know that electric charge is quantity of electricity. There are two kinds of 

charges namely, positive and negative. 

Electric current 

The flow of electric charge through the wire constitutes an electric current or simply current. The flow of charge 

is due to the transfer of negatively charged particles called electrons. The electric current in the metal wire, 

therefore is due to the flow of electrons. However,conventionally the direction of electric current is taken as 

opposite to the direction of motion of electrons. 

Daniel cell, Dry cell, Battery etc, are the common sources of electric current. 

Cell 

Cell is one of the source of producing electric current. In the symbol (shown in the tabulation) for electric cell, 

the long line represents the positive terminal and the short line the negative terminal of the cell. 

Battery 

Many cells are combined to form a battery. 

Transformer 

Transformer is a device used for increasing or decreasing the AC voltage. Transformer is a device which 

converts high voltage with low current into low voltage with high current and vice versa. The former is step 

down transformer and the later is step up transformer. 

Resistor 

It is an electric device which provides resistance to the flow of current. If the resistance is high then the energy 

loss is high. Hence a good conductor must have low resistance. 

Rheostat 

Rheostat is known as variable resistance. 

Ammeter 

Ammeter is a electric device which is used to measure the current flowing through the circuit. It is normally 

connected in series with the circuit, to measure the amount of current flowing through it. 
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Voltmeter 

Voltmeter is a electric device which is used to measure the potential difference across the current carrying 

conductor. It is connected paralled with the conductor whose potential difference is to be measured. 

Galvanometer 

A galvanometer is a device used for indicating the flow of current in a circuit. It can be converted into voltmeter 

by connecting a high resistance in series with it. It can be converted into ammeter by connecting a low 

resistance in paralled with the galvanometer. 

Multimeter 

A multimeter is an ordinary moving coil galvanometer, which combines the operations of a multirange 

voltmeter, multirange ammeter and a multimeter ohmmeter into a single device. 
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ELECTRONICS 

Introduction 

Most persons know how electric current flows in motors, incandescent lamps, electric furnances and 

transformers; here the electricity always flows in the copper wire or other metal parts. But consider a stroke of 

lightning, where electricity jumps through space. The great electric pressure of lightning forces the electric 

current to pass through the air. In the same way, inside any radio tube, tiny electric currents are made to pass 

through the space separating certain parts in the tube. Such action where electricity flows through space instead 

of being confined to metal conductors or circuits- is electronic. 

WHY IS IT CALLED ELECTRONIC? 

Early scientists who were trying to explain how electricity passed through space thought that such an electric 

current was a steady stream of tiny electrical particles. They called these particles electrons. Thus any electric 

current is made of countless numbers of electrons. When electricity passes through space, as occurs within a 

tube, such action is called electronic. More recently, when layers of semiconductor metals are joined together so 

that current flows through the junctionin one direction only, as in a solid state diode or a transistor, such action 

also is called electronic. If a device passes its stream of electrons through internal space, or through the junction 

where certain different metals meet, that device is called electronic. 

In ordinary air, electrons can be made to jump through space only by the pressure of high voltage. But if they 

are enclosed in a tube from which the air has been removed, the electrons flow across the space more easily. All 

electronic tubes are carefully sealed to maintain the desired conditions inside the tube. 

Some electric lights are electronic. The common incandescent light bulb is not considered electronic, even 

though it is enclosed like a radio tube, for the electricity flows entirely within the metal filament. In contrast, the 

fluorescent lamp is electronic, for its light is produced by the action of electricity that flows through the internal 

space between the two ends of the lamp. 

Electronics 

The branch of engineering which deals with current conduction through a vacuum or gas or semiconductor is 

known as electronics. Electronics essentially deals with electronic devices and their utilization. An electronic 

device is that in which current flows through a vacuum or gas or semiconductor. Such devices have valuable 

properties which enable them to function and behave as the friend of man today. 

Importance of Electronics 

Electronics has gained much importance due to its numerous applications in industry. The electronic devices are 

capable of performing the following functions 

i)Rectification 

The conversion of A.C into D.C is called rectification. Electronic devices can convert A.C power into D.C 

power with very high efficiency. The D.C supply can be used for charging storage batteries, field supply of D.C 

generators, electroplating etc, 
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(ii)Amplification 

The process of raising the strength of a weak signal is known as amplification. Electronic device can 

accomplish the job of amplification and thus act as amplifiers. The amplifiers are used in a wide variety of 

ways. For example, an amplifier is used in a radio-set where the weak signal is amplified so that it can be heard 

loudly. Similarly, amplifiers are used in public address system, television etc, 

 

(iii)Control 

Electronic devices find wide applications in automatic control. For example speed of a motor, voltage across a 

refrigerator etc, can be automatically controlled with the help of such devices. 

(iv)Conversion of light into electricity 

Electronic devices can convert light into electricity. This conversion of light into electricity is known as photo-

electricity. Photo electric devices are used in Burglar alarms, sound recording on motion pictures etc, 

(v)Conversion of electricity into light 

Electronic devices can convert electricity into light. This valuable property is utilized in television and radar. 
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The following table gives the symbol of some important electronic components. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Capacitor 

It consists of two parallel plates. It is a charge storage device. When electric current passes through it, it gets 

charged and when it gets discharged after certain time. Its unit is farad. 

Inductance 

When wire is wounded into a coil this forms an inductance. This inductance stores energy that tries to maintain 

steady current through the coil wire. It‟s unit is henry. 

Transistor 

Transistor is an electronic device which is used as an amplifiers. Amplifier is a circuit capable of magnifiying 

the amplitude of electrical signals. 

Diode 

It is an electronic device which is used to convert A.C signals to D.C signals. It is used as a switch in computer 

circuits and as detectors in radio to detect audio signals from carrier waves and as Light Emitting Diodes (LED) 

that emit visible light in different colours find applications in displays, calculators, MultiMate‟s, intercoms, 

telephones, digital clocks and so on. 
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SELF EVALUATION 

IANSWER THE QUESTIONS IN ONE OR TWO SENTENCES 

1. What is electronics? 

2. List any two importances of electronics. 

3. Give two electronic components and its symbols.  

4. What is capacitor? 

5. What is diode?  

6. What is transistor? 
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