
 

Note 1 

Note that the strength of the force between the two charges in water is reduced 

by 80 times compared to the force between the same two charges in vacuum. When 

common salt (NaCl) is taken in water, the electrostatic force between Na and Cl ions 

is reduced due to the high relative permittivity of water (εr = 80). This is the reason 

water acts as a good solvent. 

Note 2 

Without the superposition principle, Coulomb’s law will be incomplete when 

applied to more than two charges. Both the superposition principle and Coulomb’s 

law form fundamental principles of electrostatics and explain all the phenomena in 

electrostatics. But they are not derivable from each other. 

Do you know 

Microwave oven works on the principle of torque acting on an electric dipole. The food 

we consume has water molecules which are permanent electric dipoles. Oven produces 

microwaves that are oscillating electromagnetic fields and produce torque on the water 

molecules. Due to this torque on each water molecule, the molecules rotate very fast and produce 

thermal energy. Thus, heat generated is used to heat the food. 

Note 

Gauss law is a powerful technique whenever a given charge configuration possesses 

spherical, cylindrical or planer symmetry, then the electric field due to such a charge 

configuration can be easily found. If there is no such symmetry, the direct method (Coulomb’s 

law and calculus) can be used. For example, it is difficult to use Gauss law to find the electric 

field for a dipole since it has no spherical, cylindrical or planar symmetry. 

 

Substance  Dielectric strength (Vm-1)  

Mica  100 × 106
  

Teflon  60 × 106
  

Paper  16 × 106
  

Air  3 × 106
  

Pyrex glass  14 × 106
  

Note 

While deriving an expression for capacitance of the parallel plate capacitor, the 

expression of the electric field for infinite plates is used. But for finite sized plates, the 

electric field is not strictly uniform between the plates. 

T.Vediyappan.M.Sc.,B.Ed.,M.Phil.,
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  At both edges, the electric field is bent outwards as shown in the Figure. 

This is called “fringing field”. However under the condition (d2 << A), this effect can 

be ignored. 

Do you know 

Sometimes we notice that the ceiling fan does not start rotating as soon as it is switched 

on. But when we rotate the blades, it starts to rotate as usual. Why it is so? We know that to rotate 

any object, there must be a torque applied on the object. For the ceiling fan, the initial torque is 

given by the capacitor widely known as a condenser. If the condenser is faulty, it will not give 

sufficient initial torque to rotate the blades when the fan is switched on. 

Do you know 

Computer keyboard keys are constructed using capacitors with a dielectric as shown 

in the figure. 

 

When the key is pressed, the separation between the plates decreases leading to an 

increase in the capacitance. This in turn triggers the electronic circuits in the computer 

to identify which key is pressed. 
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Do you know 

Electric current is not only produced by batteries. In nature, lightning bolt 

produces enormous electric current in a short time. During lightning, very high 

potential difference is created between the clouds and ground so charges flow between 

the clouds and ground. 

Ions 

Any material is made up of neutral atoms with equal number of electrons and 

protons. If the outermost electrons leave the atoms, they become free electrons and are 

responsible for electric current. The atoms after losing their outer most electrons will 

have more positive charges and hence are called positive ions. These ions will not 

move freely within the material like the free electrons. Hence the positive ions will not 

give rise to current. 

Note 

The typical drift velocity of electrons in the wire is 10-4 m s-1. If an electron drifts with this speed, 

then the electrons leaving the battery will take hours to reach the light bulb. Then how electric 

bulbs glow as soon as we switch on the battery? When battery is switched on, the electrons begin 

to move away from the negative terminal of the battery and this electron exerts force on the 

nearby electrons. This process creates a propagating influence (electric field) that travels through 

the wire at the speed of light. In other words, the energy is transported from the battery to light 

bulb at the speed of light through propagating influence (electric field). Due to this reason, the 

light bulb glows as soon as the battery is switched on. 

Note 

Why current density is a vector but current is a scalar? In general, the current I is 

defined as the scalar product of the current density and area vector in which the charges 

cross. 

I = 𝑱.⃗⃗ �⃗⃗�                                      
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The current I can be positive or negative depending on the choice of the unit vector normal to the 

surface area A. 

Do you know 

The human body contains a large amount of water which has low resistance of around 200 Ω 

and the dry skin has high resistance of around 500 k Ω. But when the skin is wet, the resistance is 

reduced to around1000 Ω. This is the reason, repairing the electrical connection with the wet skin is 

always dangerous. 

Do you know 

While reading the colour code, hold the resistor with colour bands to your left . Resistors 

never start with a metallic band on the left. 

Do you know 

A multimeter is a very useful electronic instrument used to measure voltage, 

current, resistance and capacitance. In fact, it can also measure AC voltage and AC 

current. The circular slider has to be kept in appropriate position to measure each 

electrical quantity. 

Do you know 

The resistance of certain materials become zero below certain temperature T
c. 

This 

temperature is known as critical temperature or transition temperature. The materials which 

exhibit this property are known as superconductors. This phenomenon was first observed by 

Kammerlingh Onnes in 1911. He found that mercury exhibits superconductor behaviour at 4.2 K. 

Since R = 0, current once induced in a superconductor persists without any potential difference. 

Do you know 

The electrical power produced (dissipated) by a resistor is I2R. It depends on 

the square of the current. Hence, if current is doubled, the power will increase by four 

times. Similar explanation holds true for voltage also. 

Do you know 

The Tamilnadu Electricity Board is charging for the amount of energy you use 

and not for the power. A current of 1A flowing through a potential difference of 1V 

produces a power of 1W. 

Do you know 

If we connect copper and zinc rod in a lemon, it acts as an electric cell. The 

citric acid in the lemon acts as an electrolyte. The potential can be measured using a 

multimeter. 

Do you know 

When the car engine is started with headlights turned on, they sometimes 

become dim. This is due to the internal resistance of the car battery. 

Do you know 
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A galvanometer is an instrument used for detecting and measuring even very 

small electric currents. It is extensively useful to compare the potential difference 

between various parts of the circuit. 

 

 

 

Note  

Many birds and animals have magnetic sense in their eyes using Earth’s 

magnetic field for navigation.  Magnetic sensing in eyes - for Zebrafinches bird, due 

to protein cryptochromes Cry4 present in retina, it uses Earth magnetic field for 

navigation 

 

Do you know 

Aurora Borealis and Aurora Australis People living at high latitude regions (near 

Arctic or Antarctic) might experience dazzling coloured natural lights across the night sky. 

This ethereal display on the sky is known as aurora borealis (northern lights) or aurora 

australis (southern lights). These lights are often called as polar lights. The lights are 

seen above the magnetic poles of the northern and southern hemispheres. They are 

called as “Aurora borealis” in the north and “Aurora australis” in the south. This 

occurs as a result of interaction between the gaseous particles in the Earth’s 

atmosphere with highly charged particles released from the Sun’s atmosphere through 

solar wind. These particles emit light due to collision and variations in colour are due 

to the type of the gas particles that take part in the collisions. A pale yellowish – green 

colour is produced when the ionized oxygen takes part in the collision and a blue or 

purplish – red aurora is produced due to ionized nitrogen molecules. 

 

Do you know 

(i) Pole strength is a scalar quantity with dimension [MoLToA]. Its SI unit is N T-1
 (newton per 

tesla) or A m (ampere-metre). (ii) Like positive and negative charges in electrostatics, north 

pole of a magnet experiences a force in the direction of magnetic field while south pole of a 

magnet experiences force opposite to the magnetic field. (iii) Pole strength depends on the 

nature of materials of the magnet, area of cross- section and the state of magnetization. (iv) If 

a magnet is cut into two equal halves along the length then pole strength is reduced to half. (v) 

If a magnet is cut into two equal halves perpendicular to the length, then pole strength remains 

same. (vi) If a magnet is cut into two pieces, we will not get separate north and south poles. 

Instead, we get two magnets. In other words, isolated monopole does not exist in nature. 

 

Do you know 

Here the integral is taken over area. Let X and Y be two planar strips whose orientation is 

such that the direction of area vector of planar strips is parallel to the direction of the magnetic 

field as shown in figure. The number of magnetic field lines passing through area of the strip X is 
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two. Therefore, the flux passing through area X is   ΦB = 2 Wb. Similarly, the number of magnetic 

field lines passing through area of strip Y is ΦB = 4 Wb. 

 
 

Do you know 

 

(a) Why a freely suspended bar magnet in your laboratory experiences only torque 

(rotational motion) but not any translatory motion even though Earth has non-uniform 

magnetic field? It is because Earth’s magnetic field is locally (physics 

laboratory)uniform.  

(b) Suppose we keep a freely suspended bar magnet in a non-uniform magnetic field. 

What will happen? It will undergo translatory motion (net force) and rotational motion 

(torque). 

Do you know 

1. The current in circuit can be calculated from I = K tan θ, where K is called 

reduction factor of tangent Galvanometer, where 

𝐾 = 
2𝑅𝐵𝐻

𝜇0𝑁
 

2. Sensitivity measures the change in the deflection produced by a unit current, 

mathematically 

 
3. The tangent Galvanometer is most sensitive at a deflection of 45o. Generally the 

deflection is taken between 30o
 and 60o. 
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Note 
Superconductors are perfect diamagnetic materials. The expulsion of magnetic flux from 

a superconductor during its transition to the superconducting state is known as Meissner effect. 

 

Do you know 

Magnetic levitated train  
Magnetic levitated train is also called as Maglev train. This train floats above 

few centimetre from the guideway because of electromagnet used. Maglev train does 

not need wheels and also achieve greater speed. The basic mechanism of working of 

Maglev train involves two sets of magnets. One set is used to repel which makes train 

to float above the track and another set is used to move the floating train ahead at very 

great speed. These trains are quieter, smoother and environmental friendly compared 

conventional trains and have potential for moving with much higher speeds with 

technology in future. 
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Spin  

Like mass and charge for particles, spin is also another important attribute for 

an elementary particle. Spin is a quantum mechanical phenomenon (this is discussed 

in Volume 2) which is responsible for magnetic properties of the material. Spin in 

quantum mechanics is entirely different from spin we encounter in classical 

mechanics. Spin in quantum mechanics does not mean rotation; it is intrinsic angular 

momentum which does not have classical analogue. For historical reason, the name 

spin is retained. Spin of a particle takes only positive values but the orientation of the 

spin vector takes plus or minus values in an external magnetic field. For an example, 

electron has spin s = 1/2 . In the presence of magnetic field, the spin will orient either 

parallel or anti-parallel to the direction of magnetic field. 

 
This implies that the magnetic spin ms takes two values for an electron, such as ms = 1/2 

(spin up) and ms = −1/2 (spin down). Spin for proton and neutron is s = 1/2. For a photon 

is spin s = 1. 
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Do you know 

Mnemonic means that it is a special word or a collection of words used to help 

a person to remember something. 

 

Note 

Electric current is not a vector quantity. It is a scalar quantity. But electric 

current in a conductor has direction of flow. Therefore, the electric current flowing in 

a small elemental conductor can be taken as vector quantity i.e. I𝑑𝑙⃗⃗  ⃗ 

 

 
 

Note  

Solenoid can be used as electromagnets. It produces strong magnetic field that 

can be turned ON or OFF. This is not possible in case of permanent magnet. Further 

the strength of the magnetic field can be increased by keeping iron bar inside the 

solenoid. This is because the magnetic field of the solenoid magnetizes the iron bar 
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and hence the net magnetic field is the sum of magnetic field of the solenoid and 

magnetic field of magnetised iron. Because of these properties, solenoids are useful in 

designing variety of electrical appliances. 

 

 
 

Note 
Deutrons (bundles of one proton and one neutron) can be accelerated because it has same 

charge as that of proton. But neutron (electrically neutral particle) cannot be accelerated by the 

cyclotron. When a deutron is bombarded with a beryllium target, a beam of high energy neutrons 

are produced. These high-energy neutrons are sent into the patient’s cancerous region to break the 

bonds in the DNA of the cancer cells (killing the cells). This is used in treatment of fast-neutron 

cancer therapy. 

 

 

 

An anecdote!  

Michael Faraday was enormously popular for his lectures as well. In one of his 

lectures, he demonstrated his experiments which led to the discovery of electromagnetic 

induction.  

At the end of the lecture, one member of the audience approached Faraday and said, 

“Mr. Faraday, the behaviour of the magnet and the coil of wire was interesting, but what 

is the use of it?” Faraday answered politely, “Sir, what is the use of a newborn baby?”  

Note:  
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We will soon see the greatness of ‘that little child’ who has now grown as an adult to 

cater to the energy needs. 

 

Importance of Electromagnetic Induction! The application of the phenomenon of 

Electromagnetic Induction is almost everywhere in the present day life. Right from 

home appliances to huge factory machineries, from cellphone to computers and 

internet, from electric guitar to satellite communication, all need electricity for their 

operation. There is an ever growing demand for electric power. All these are met with 

the help of electric generators and transformers which function on electromagnetic 

induction. The modern, sophisticated human life would not be possible without the 

discovery of electromagnetic induction. 

 

Note 

Emf can be induced by changing relative orientation between the coil and the 

magnetic field. This can be achieved either by rotating a coil in a magnetic field or by 

rotating a magnetic field within a stationary coil. Here rotating coil type is considered. 

Note  

Alternating emf is generated by rotating a coil in a magnetic field or by rotating 

a magnetic field within a stationary coil. The first method is used for small AC 

generators while the second method is employed for large AC generators. The 

rotating-field method is the one which is mostly used in power stations. 

 

Note 

Phase difference If two alternating quantities of same  

frequency do not pass through a particular point, say zero  

point, in the  same direction at the same instant,  

they are said to have a phase difference. The angle  

between zero points is the angle of phase difference.  

For the graph shown above, the phase difference  

between ε and i is given by OA = ϕ. 
 

Note  

Interestingly, sine waves are very common in nature. The periodic motions like 

waves in water, swinging of pendulum are associated with sine waves. Thus sine wave 

seems to be nature’s standard. Also refer unit 11 of XI physics text book. 
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Note 

RMS value of alternating current is also called effective value and is 

represented as Ieff. It is used to compare RMS current of AC to an equivalent steady 

current. RMS value is also defined as that value of the steady current which when 

flowing through a given circuit for a given time produces the same amount of 

heat as produced by the alternating current when flowing through the same 

circuit for the same time. The effective value of an alternating voltage is represented 

by Veff. 

 
Do you know 

For common household appliances, the voltage rating and current rating are generally 

specified in terms of their RMS value. The domestic AC supply is 230V, 50 Hz. It is the 

RMS or effective value. Its peak value will be  

An inductor blocks AC but it allows DC. Why? and How? 

An inductor L is a closely wound helical coil. The steady DC current flowing through L 

produces uniform magnetic field around it and the magnetic flux linked remains constant. 

Therefore there is no self-induction and self-induced emf (back emf). Since inductor behaves like 

a resistor, DC flows through an inductor.  

The AC flowing through L produces time-varying magnetic field which in turn 

induces self-induced emf (back emf). This back emf, according to Lenz’s law, opposes 

any change in the current. Since AC varies both in magnitude and direction, its flow is 

opposed in L. For an ideal inductor of zero ohmic resistance, the back emf is equal and 

opposite to the applied emf. Therefore L blocks AC. 
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Note 

The phenomenon of electrical resonance is possible when the circuit contains 

both L and C. Only then the voltage across L and C cancel one another when VL and VC 

are 180° out of phase and the circuit becomes purely resistive. This implies that 

resonance will not occur in a RL and RC circuits. 

 

Note 

But in practice, the Joule heating and radiation of electromagnetic waves from 

the circuit decrease the energy of the system. Therefore, the oscillations become 

damped oscillations. 
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Note 

Displacement current The name stuck because Maxwell named it. The word 

displacement is poorly chosen because nothing is being displaced here. 
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Note 

It is generally known that a plane mirror can only form a virtual image. But, 

now we have understood that a plane mirror can form a real image when converging 

rays fall on it. 

Note 

The students are advised to refresh themselves with the image tracing for the 

concave and convex mirrors for various predetermined positions of the object and the 

position of image, nature of image etc. studied in 9th standard (Science, Unit 6. Light). 

Note 

After the disappearance of light for the first time while increasing the speed of 

rotation of the toothed-wheel from zero to ω, on further increase of speed of rotation 

of the wheel to 2ω, the light would appear again due to the passing of reflected light 

through the next slot. So, for every odd value of ω, light will disappear (stopped by 

tooth) and for every even value of ω light will appear (allowed by slot). 
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Do you know 

An endoscope is an instrument used by doctors which has a bundle of optical 

fibres that are used to see inside a patient’s body. Endoscopes work on the 

phenomenon of total internal reflection. The optical fibres are inserted in to the body 

through mouth, nose or a special hole made in the body. Even operations could be 

carried out with the endoscope cable which has the necessary instruments attached at 

their ends. 

 

 

T.
Ved

iya
ppa

n

Depa
rtm

ent
 of 

Phys
ics

www.Padasalai.Net                                                                www.Trb Tnpsc.Com

Kindly Send me Your Key Answer to Our email id - Padasalai.net@gmail.Com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


 
 

Note 

If light of a particular frequency travels through different media, then, its frequency 

remains unchanged in all the media. Only the wavelength changes according to speed 

of light in that medium. 
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Note 

If the incidence is not nearly normal, but at an angle of incidence i which has 

an angle of refraction r, then the expression for path difference 2μd on the left hand 

side of the above equations are to be replaced with the expression, 2μd cos r. 

Note 
Here, sinθ gives the angular spread of the diffraction. The position of the minimum or 

maximum in terms of y may be expressed by replacing sinθ approximated by tanθ, as θ is 

small,  Where, y is the position of the minimum from the center of the screen and D 

is the distance between single slit and the screen. 

Note 

The students should remember that in a single slit experiment the formula, a 

sinθ = nλ is condition for minimum with n as order of minimum. But, the formula in 

diffraction grating, sinθ = Nmλ is condition for maxima with m as the order of 

diffraction. 

 

Do you know 

You would have noticed the colourful appearance of the compact disc. On the 

read/writable side which is polished, there are many narrow circular tracks with 

widths comparable to the wavelength of visible light. Hence, the diffraction takes 

place after reflection for incident white light to give colourful appearance. The tracks 

act as reflecting grating. 

 

 
Note 

The SI unit of energy is joule. But electron volt is a commonly used unit of 

energy in atomic and nuclear physics. One electron volt is defined as the kinetic 

energy gained by an electron when accelerated by a potential difference of 1 V.  

1 eV = KE gained by the electron  

= Work done by the electric field  

= q V  

= 1.602 × 10–19 C × 1 V 

 = 1.602 × 10–19 J 
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Do you know 

It is interesting to note that the experiment of Hertz confirmed that light is an 

electromagnetic wave. But the same experiment also produced the first evidence for 

particle nature of light. 

 

Note 

Here, intensity of light means brightness. A bright light has more intensity than 

a dim light. 

 

Note 

According to quantum concept, intensity of light of given wavelength is 

defined as the number of energy quanta or photons incident per unit area per unit time, 

with each photon having same energy. The unit is Wm–2. 

 

Do you know 

A reader may find it difficult to understand how light can be both a wave and a 

stream of particle. This is the case even for great scientist like Albert Einstein. 

Einstein once wrote a letter to his friend Michel Besso in 1954 expressing his 

frustration:  

“All these fifty years of conscious brooding have brought me no closer to answer the 

question, ‘What are light quanta?’ Of course today everyone thinks he knows the 

answer, but he is deluding himself”. 

Note 

It is to be noted that electrons are not the only particles with which wave nature 

can be demonstrated. The particles like neutrons and alpha particle are also associated 

with waves. They undergo diffraction when they are scattered by suitable crystals. 

Neutron diffraction studies are highly useful for investigating crystal structures. 

Note 
Diffraction is one of the properties of waves. Whenever waves are incident on an 

obstacle, they bend around the edges of the obstacle. This bending of waves is called 

diffraction. The amount of bending depends on the wavelength of the waves. We have learnt 

in unit 6 that as the wavelength of light is very small, diffraction effects of light are very 

small. In order to study diffraction of light, diffraction gratings are used. Since X-rays and de 

Broglie waves of electrons have wavelengths (in the order of 10–10m) much shorter than that 

of the light wave, diffraction grating cannot be used for their diffraction. In a crystal, the 

spacing between atomic planes is comparable to the wavelength of x-rays and de Broglie 
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waves of electrons. Hence, for their diffraction, the crystals are used which serve as three-

dimensional grating. 

 

 
Note 

The specific charge is independent of  

(a) gas used  

(b) nature of the electrodes 

Note 

In 1931, H.C. Urey and co- workers noticed that in the shorter wavelength 

region of the hydrogen spectrum lines, faint companion lines are observed. From the 

isotope displacement effect (isotope shift), the isotope of the same element will have 

slightly different spectral lines. The presence of these faint lines confirmed the 

existence of isotopes of hydrogen atom (which is named as Deuterium). On 

calculating wavelength or wave number difference between the faint and bright 

spectral lines, atomic mass of deuterium is measured to be twice that of atomic mass 

of hydrogen atom. Bohr atom model could not explain this isotopic shift. Thus by 

considering nuclear motion (although the movement of the nucleus is much smaller, it 

is observed) into account in the Bohr atom model, the wave number or wavelength 

difference between hydrogen atom and deuterium is theoretically calculated which 

perfectly agreed with the spectroscopic measured values. The difference between 

hydrogen atom and deuterium is in the number of neutron. Hydrogen atom contains an 

electron and a proton, whereas deuterium has an electron, a proton and a neutron. 

 

 
 

Do you know 

A single teaspoon of nuclear matter would weigh about trillion tons. 

Note  
During early days of nuclear physics research, the term ‘radiation’ was used to 

denote the emanations from radioactive nuclei. Now we know that α rays are in fact 

2
4
He nuclei and β rays are electrons or positrons. Certainly, they are not 

electromagnetic radiation. The γ ray alone is electromagnetic radiation.  
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Note 

In alpha decay, why does the unstable nucleus emit 2He4 nucleus? Why it does 

not emit four separate nucleons? After all 2He
4
 consists of two protons and two 

neutrons. For example, if 92U
238 nucleus decays into 90Th234 by emitting four separate 

nucleons (two protons and two neutrons), then the disintegration energy Q for this 

process turns out to be negative. It implies that the total mass of products is greater 

than that of parent (92U
238) nucleus. This kind of process cannot occur in nature 

because it would violate conservation of energy. In any decay process, the 

conservation of energy, conservation of linear momentum and conservation of angular 

momentum must be obeyed.  

 

 
 

Note 

Initially one curie was defined as number of decays per second in 1 g of radium and it 

is equal to 3.7 ×1010 decays/s. 

 

Note 

One should not think that shorter half-life material is safer than longer half- life 

material because it will not last long. The shorter half-life sample will have higher 

activity and it is more ‘radioactive’ which is more harmful. 

Note 

India has 22 nuclear reactors in operation. Nuclear reactors are constructed in 

two places in Tamilnadu, Kalpakkam and Kudankulam. Even though nuclear reactors 

are aimed to cater to our energy need, in practice nuclear reactors now are able to 

provide only 2% of energy requirement of India. 
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Do you know 

The world’s first computer ‘ENIAC’ was invented by J. Presper Eckert and 

John Mauchly at the University of Pennsylvania. The construction work started in 

1943 and got over in 1946. It occupied an area of around 1800 square feet. It had 

18,000 vacuum tubes and it weighed around 50 tons. 

 

Note 

Passive Components: components that cannot generate power in a circuit. 

Active components: components that can generate power in a circuit. 

 

Note 

The energy levels of the orbiting electrons are measured in electron volts, (eV). 

 

Note 

In semiconductors, electrons in the valence band are bound electrons which 

cannot move. Hence, they cannot contribute for conduction. 

 

Note 

Definition of a hole: When an electron is excited, covalent bond is broken. 

Now octet rule will not be satisfied. Thus each excited electron leaves a vacancy to 

complete bonding. This ‘deficiency’ of electron is termed as a ‘hole’ 

 

Note 

The n-type and p-type semiconductor are neutral as we are topping neutral 

atoms to the intrinsic semiconductors. 

 

Note 

The reverse saturation current of a silicon diode doubles for every 10 °C rise in 

temperature. 

Note 

Ideal diode: It acts like a conductor when it is forward biased. When it is 

reverse biased, it acts like an insulator. The barrier potential is assumed to be zero and 

hence it behaves like a resistor. 

 

Note 

If the direction of the diode is reversed, the negative half of the ac signal is 

passed through and the positive half is blocked. 
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Note 

If the direction of the diode is reversed, the negative half of the ac signal is 

passed through and the positive half is blocked. 

 

Note 

For a reverse voltage of,  

(i) less than 4V → Zener effect predominates  

(ii) greater than 6V → Avalanche effect predominates  

(iii) between 4 and 6V → both effects are present. 

 

Note 

The maximum reverse bias that can be applied before entering into the Zener 

region is called the Peak inverse voltage. Commercially referred as PIV rating. 

 

Note 

In a PNP transistor, base and collector will be negative with respect to emitter 

indicated by the middle letter N whereas base and collector will be positive in an NPN 

transistor [indicated by the middle letter P] 

Do you know 
Because of the differing size and the amount of dopping, the emitter cannot be 

replaced by the collector and vice versa. 

 

Note 

As the output is taken from the emitter in common collector configuration, it is 

called an emitter follower. 

 

Note 

1. The conventional flow of current is based on the direction of the motion of holes  

2. In NPN transistor, current enters from the base into the emitter.  

3. In a PNP transistor, current enters from the emitter into the base.  

4. The emitter-base junction has low resistance and the collector-base junction has 

high resistance. 

 

Note 

The collector current is independent of the collector- emitter voltage in the 

active region. 

 

Note 

The concept of high (1) and low (0) is not a new one. In fact, it was applied in 

telephone switching circuits by Shannon in 1938. 
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Note  
Carrier signal does not have information.  

 

Note 

Comparison between FM and PM PM wave is similar to FM wave. PM 

generally uses a smaller bandwidth than FM. In other words, in PM, more information 

can be sent in a given bandwidth. Hence, phase modulation provides high 

transmission speed on a given bandwidth. 

 

Note 

If a square wave is used as the baseband signal, then phase reversal takes place in the 

modulated signal. FM and PM waves are completely different for square wave modulating 

signal. 

 

 
Note 

The higher the frequency, higher is the skip distance and for a frequency less than the 

critical frequency, skip distance is zero. 
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Note 

Most transatlantic telecommunication cables between the United States of 

America and Europe are fiber optic. 

 

Do you know 

Fiber optic cables provide the fastest transmission rate compared to any other 

form of transmission. It can provide data speed of 1 Gbps for homes and business. 

Multimode fibers operate at the speed of 10 Mbps. Recent developments in optical 

communication provide the data speed at the rate of 25 Gb km/s 

 

Do you know 

Recently, the mobile communication technology has evolved through various 

stages like 2G, 3G, 4G, 5G, WiMAX, Wibro, EDGE, GPRS and many others. This 

helps to increase the speed of communication and the range of coverage. The 

connectivity issues have decreased with reliable and secure connections. The GPS 

(Global Positioning System) and GSM (Global System for Mobile communication) 

technology play an important role in mobile communication. This increases the 

utilization of bandwidth of the network, sharing of the networks, error detections, etc. 

Many methods like digital switching, TDMA, CDMA have been used to ease the 

communication process. 

 

Do you know 

To store all the information available on the internet, you would need over 1 

billion DVDs or 200 million Blu-ray discs. 

 

 
Common Types of Industrial Robots: 

Articulated –  

 This robot design features rotary joints and can range from simple two joint 

structures to 10 or more joints.  

 The arm is connected to the base with a twisting joint.  

 The links in the arm are connected by rotary joints.  

 Each joint is called an axis and provides an additional degree of freedom, or 

range of motion. 

  Industrial robots commonly have four or six axes. 
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Cartesian –  

 These are also called rectilinear or gantry robots.  

 Cartesian robots have three linear joints that use the Cartesian coordinate 

system (X, Y, and Z).  

 They also may have an attached wrist to allow for rotational movement.  

 The three prismatic joints deliver a linear motion along the axis. 

Cylindrical –  

 The robot has at least one rotary joint at the base and at least one prismatic 

joint to connect the links.  

 The rotary joint uses a rotational motion along the joint axis, while the 

prismatic joint moves in a linear motion.  

 Cylindrical robots operate within a cylindrical-shaped work envelope. 

Polar –  

 Also called spherical robots, in this configuration the arm is connected to the 

base with a twisting joint and a combination of two rotary joints and one 

linear joint.   

 The axes form a polar coordinate system and create a spherical-shaped work 

envelope. 

SCARA –  

 Commonly used in assembly applications, this selectively compliant arm for 

robotic assembly is primarily cylindrical in design.  

 It features two parallel joints that provide compliance in one selected plane. 

Delta –  
 These spider-like robots are built from jointed parallelograms connected to a 

common base.  

 The parallelograms move a single EOAT in a dome-shaped work area. 

 Heavily used in the food, pharmaceutical, and electronic industries, this 

robot configuration is capable of delicate, precise movement. 

 Examples are  

 the robot dog Aibo,  

 the Roomba vacuum,   

 AI-  powered robot assistants, and  

 a growing variety of robotic toys and kits. 
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