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Spoon Feeding Radio Activity & Modern Physics 

 

Simplified Knowledge Management Classes Bangalore 

 

My name is Subhashish Chattopadhyay. I have been teaching for IIT-JEE, Various International 
Exams ( such as IMO [ International Mathematics Olympiad ], IPhO [ International Physics 
Olympiad ], IChO [ International Chemistry Olympiad ] ), IGCSE ( IB ), CBSE, I.Sc, Indian State 
Board exams such as WB-Board, Karnataka PU-II etc since 1989. As I write this book in 2016, it 
is my 27 th year of teaching. I was a Visiting Professor  to  BARC  Mankhurd, Chembur, 
Mumbai, Homi Bhabha Centre for Science Education ( HBCSE ) Physics Olympics camp BARC 
Campus.  
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I am Life Member of … 

- IAPT ( Indian Association of Physics Teachers ) 

- IPA ( Indian Physics Association ) 

- AMTI ( Association of Mathematics Teachers of India ) 

- National Human Rights Association 

- Men’s Rights Movement ( India and International ) 

- MGTOW Movement ( India and International ) 

And also of  

IACT ( Indian Association of Chemistry Teachers ) 

 
 

The selection for National Camp ( for Official Science Olympiads - Physics, Chemistry, 
Biology, Astronomy ) happens in the following steps …. 

1 ) NSEP ( National Standard Exam in Physics ) and NSEC ( National Standard Exam in 
Chemistry ) held around 24 rth November.  Approx 35,000 students appear for these exams 
every year. The exam fees is Rs 100 each. Since 1998 the IIT JEE toppers have been topping 
these exams and they get to know their rank / performance ahead of others. 

2 ) INPhO ( Indian National Physics Olympiad ) and INChO ( Indian National Chemistry 
Olympiad ). Around 300 students in each subject are allowed to take these exams. Students 
coming from outside cities are paid fair from the Govt of India. 

3 ) The Top 35 students of each subject are invited at HBCSE ( Homi Bhabha Center for 
Science Education ) Mankhurd, near Chembur, BARC, Mumbai. After a 2-3 weeks camp the top 
5 are selected to represent India. The flight tickets and many other expenses are taken care 
by Govt of India. 

Since last 50 years there has been no dearth of “Good Books“. Those who are interested in 
studies have been always doing well. This e-Book does not intend to replace any standard text 
book. These topics are very old and already standardized.  
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There are 3 kinds of Text Books 

- The thin Books - Good students who want more details are not happy with these. Average 
students who need more examples are not happy with these. Most students who want to 
“Cram” quickly and pass somehow find the thin books “good” as they have to read less !! 

 
- The Thick Books - Most students do not like these, as they want to read as less as 
possible. Average students are “busy” with many other things and have no time to read 
all these. 

 
- The Average sized Books - Good students do not get all details in any one book. Most bad 
students do not want to read books of “this much thickness“ also !! 

We know there can be no shoe that’s fits in all. 
 
Printed books are not  e-Books! Can’t be downloaded and kept in hard-disc for reading “later” 
……… 

So if you read this book later, you will get all kinds of examples in a single place. This 
becomes a very good “Reference Material”. I sincerely wish that all find this “very useful”. 

Students who do not practice lots of problems, do not do well. The rules of “doing well” had 
never changed …. Will never change ! 
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After 2016 CBSE Mathematics exam, lots of students complained that the paper was tough! 

 

 

 

 

 

 

 

 

 

 

 

 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

 

On 21 st May 2016 the CBSE standard 12 result was declared. I loved the headline 
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In 2015 also the same complain was there by many students 

 

 

 

So we see that by raising frivolous requests, even upto parliament, actually does not help. 
Many times requests from several quarters have been put to CBSE, or Parliament etc for easy 
Math Paper. These kinds of requests actually can-not be entertained, never will be. 
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In March 2016, students  of Karnataka PU-II  also complained the same, regarding standard 12 
( PU-II Mathematics Exam ). Even though the Math Paper was identical to previous year, most 
students had not even solved the 2015 Question Paper.  

 

These complains are not new. In fact since last 40 years, ( since my childhood ), I always see 
this; every year the same setback, same complain! 

 

In this e-Book I am trying to solve this problem. Those students who practice can learn.  

No one can help those who are not studying, or practicing.  
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Learn more at http://skmclasses.weebly.com/iit-jee-home-tuitions-bangalore.html 

Twitter – https://twitter.com/ZookeeperPhy 

Facebook – https://www.facebook.com/IIT.JEE.by.Prof.Subhashish/ 

Blog – http://skmclasses.kinja.com 

 

 

 

 

 

 

 

A very polite request :  

I wish these e-Books are read only by Boys and Men. Girls and Women, better read something 
else; learn from somewhere else. 

 

 

 

 

 

 

http://skmclasses.weebly.com/iit-jee-home-tuitions-bangalore.html
https://twitter.com/ZookeeperPhy
https://www.facebook.com/IIT.JEE.by.Prof.Subhashish/
http://skmclasses.kinja.com
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Preface 

We all know that in the species “Homo Sapiens “, males are bigger than females. The reasons 
are explained in standard 10, or 11 ( high school ) Biology texts. This shapes or size, 
influences all of our culture. Before we recall / understand the reasons once again, let us 
see some random examples of the influence 

Random - 1 

If there is a Road rage, then who all fight ? ( generally ? ). Imagine two cars driven by adult 
drivers. Each car has a woman of similar age as that of the Man. The cars “ touch “ or “ some 
issue happens”. Who all comes out and fights ? Who all are most probable to drive the cars ? 

          

( Men are eager to fight, eager to rule, eager for war. Men want to drive. Men want to win ) 

Random - 2 

Heavy metal music artists are all Men. Metallica, Black Sabbath, Motley Crue, Megadeth, 
Motorhead, AC/DC, Deep Purple, Slayer, Guns & Roses, Led Zeppelin, Aerosmith ….. the list 
can be in thousands. All these are grown-up Boys, known as Men. 

 

( Men strive for perfection. Men are eager to excel. Men work hard. Men want to win. ) 
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Random - 3 

Apart from Marie Curie, only one more woman got Nobel Prize in Physics. ( Maria Goeppert 
Mayer - 1963 ). So, … almost all are men.  

 

( Men want to excel. Men strive for perfection. Men want to win. Men work hard. 
Men do better than women. ) 

Random - 4 

The best Tabla Players are all Men. 

 

( Men want to excel. Men strive for perfection. Men want to win. Men work hard. 
Men do better than women. )  
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Random - 5 

History is all about, which all Kings ruled. Kings, their men, and Soldiers went for wars. 
History is all about wars, fights, and killings by men. Who won, and who controlled ! 

 

Boys start fighting from school days. Girls do not fight like this 

 

( Men are eager to fight, eager to rule, eager for war. Men want to drive. Men want to win. ) 
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Random - 6 

The highest award in Mathematics, the “ Fields Medal “ is around since decades. Till date only 
one woman could get that. ( Maryam Mirzakhani - 2014 ). So, … almost all are men. 

 

( Men want to excel. Men strive for perfection. Men want to win. Men work hard. 
Men do better than women. ) 

 

Random - 7 

Actor is a gender neutral word. Could the movie like “ Top Gun “ be made with Female actors 
? The best pilots, astronauts, Fighters are all Men. 
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Random - 8 

In my childhood had seen a movie named “ The Tower in Inferno “. In the movie when the tall 
tower is in fire, women were being saved first, as only one lift was working….  

  

Many decades later another movie is made. A box office hit. “ The Titanic “. In this also …. As 
the ship is sinking women are being saved. Men are disposable. Men may get their turn 
later… ( never ) !! 

 

Movies are not training programs. Movies do not teach people what to do, or not to do. 
Movies only reflect the prevalent culture. Men are disposable; is the culture in the 
society. Knowingly, unknowingly, the culture is depicted in Movies, Theaters, Stories, Poems, 
Rituals, etc. I or you can’t write a story, or make a movie in which after a minor car accident 
the Male passengers keep seating in the back seat, while the both the women drivers come 
out of the car and start fighting very bitterly on the road. There has been no story in this 
world, or no movie made, where after an accident or calamity, Men are being helped for 
safety first, and women are told to wait. 
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Random - 9 

Artists generally follow the prevalent culture of the Society. In paintings, sculptures, stories, 
poems, movies, cartoon, Caricatures, knowingly / unknowingly, “ the prevalent Reality “ is 
depicted. The opposite will not go well with people. If deliberately “ the opposite “ is 
shown then it may only become a special art, considered as a special mockery.  

  

 

Random - 10 

Men go to “girl / woman’s house” to marry / win, and bring her to his home. That is a sort of 
winning her. When a boy gets a “ Girl-Friend “, generally he and his friends consider that as 
an achievement. The boy who “ got / won “ a girl-friend feels proud. His male friends feel, 
jealous, competitive and envious. Millions of stories have been written on these themes. 
Lakhs of movies show this. Boys / Men go for “ bike race “, or say “ Car Race “, where the 
winner “ gets “ the most beautiful girl of the college. 

 

( Men want to excel. Men are eager to fight, eager to rule, eager for war. Men 
want to drive. Men want to win. ) 

Prithviraj  Chauhan  ‘  went ` to  “ pickup “  or  “ abduct “ or “ win “ or “ bring “ his 
love. There was a Hindi movie ( hit ) song … “ Pasand ho jaye, to ghar se utha laye “. It is not 
other way round. Girls do not go to Boy’s house or man’s house to marry. Nor the girls go in a 
gang to “ pick-up “ the boy / man and bring him to their home / place / den. 
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Random - 11 

We have the word "ice cold". While, when it snows heavily, the cleaning of the roads is done 
by Men. Ice avalanche is cleared by Guns, by Men. 

  

Can women do this please ? 

  

Random - 12 
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There are many remote mines in this world which are connected by rails through Hilly 
regions. These railroads move through steep ups and downs. Optimum speed of the train 
has to be maintained !! The expert driver has to ensure that the brakes do not burn 
out, if driven too slow. The speed should be enough so that next climbing can be 
done. Sudden braking is not possible ! ; as the load of the wagons will derail the train, 
and that will mean huge loss and deaths. The Drivers are Men who risk their lives in 
every journey. 
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Fukushima Daiichi nuclear disaster happened on March 11, 2011. This was primarily by 
the tsunami following the Tōhoku earthquake ( magnitude 9.0 ). Lots of radioactive materials 
were scattered in the environment thorough “vent” to reduce the internal pressure and the 
hydroponic explosions of the nuclear reactors. 

Old Men, Pensioners, Seniors offered to cleanup the Nuclear damage as 'suicide corps' See 
http://edition.cnn.com/2011/WORLD/asiapcf/05/31/japan.nuclear.suicide/ 

 

I deeply appreciate such gesture to "Save" the society. While I wish to draw your attention to 
a much deeper/important questions !! 

Why old women did not Volunteer to clean the Nuclear site ?  

http://edition.cnn.com/2011/WORLD/asiapcf/05/31/japan.nuclear.suicide/
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Old women are not pregnant ! Women get menopause sometime in their early 40s. Why is it 
so common in the Society to "Save" older women as well, and "spare" or “deprive” old men ? 
Why old men are treated so badly ? Why are Men eager to fight every war ? 

[ Climbing Everest or any Mountain Peak, or say crossing Atlantic solo, or reaching the North 
Pole / South Pole; Almost ALL are Men isn't it .... Researching into technology, inventing and 
discovering new frontiers of Science is also a war! In every case it is Almost ALL Men ] 

Very Sad, bad habit of Million years, is driving the world for so much of "Good" and 
"BAD" ! 

The reader / student should not assume that I have not read enough Philosophy; where it is 
taught that GOOD or BAD are only individual’s mental interpretations. I am mature enough to 
say the above words as .... ' Million years of Good Habit of "Fighting to Win and Survive" 
has led Men to all sorts of difficulties, accidents, discomforts, loss .... '  

Most women are just Thankless to Men, and their efforts. Women just use Men like 
parasite or Leeches. They see all the facilities’ and benefits as their right !  

( Unfortunately most men submit themselves to be used / exploited like this ! MGTOW s are one of the 
exceptions.  )  

In all countries the Laws / Traditions / Customs / Society norms etc have been 
systematically twisted in favor of women to ensure that Women get "everything". While 
Nothing is available for Men ! 

 

For example Money, Job, Certificate, Facilities etc are given to Widow and ( may be Mom 
) of the deceased MAN; who died 'fighting ' ! The Law or norm is not for the father of the 
Soldier. [ Think … who is dying ? Who is surviving ? Who is getting the benefits ? who is being deprived ? ] 

( These images are a few amongst Millions of images which are available. All make the same point ) 
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Men are only for working ! ( sorry, hunting ! ) always … that’s what most people think ! 

  

 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

  

Every woman has a womb. The women ( rather their Wombs ) were protected / kept safe, so 
that children are born. That was the survival method to continue the species…  

Let us name the best of the Mathematicians … 

Leonhard Euler, Isaac Newton, Carl Gauss, Fermat, Henri Poincaré, Lagrange, David Hilbert, 
G.W. Leibniz ... 

( See http://fabpedigree.com/james/mathmen.htm  )  

Why all these great names are of Men ? Why women could not contribute, in the 
cozy safe home ? 

A newly married couple goes out in car … and if there is a flat tire ( known as puncture in 
India ) then who opens the wheels ? who replaces from the stepney ? 

  

Womb being protected ?  Why women don’t help ? 

How much is the Society or Men paying for wombs ? This penance is till which age ? 

 

http://fabpedigree.com/james/mathmen.htm
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No woman works for “ Male Suicide “ issues. Even-though, the rate of suicide in men are many 
times higher, than that of women. Women are never bothered about Men. Some women work 
only for “women issues “. 
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http://www.telegraph.co.uk/men/the-filter/11965029/Middle-aged-male-suicide-rate-rises-
by-40-per-cent-since-2008.html 

http://scroll.in/article/669061/married-men-are-most-likely-to-commit-suicide-in-india 

 

   

    

  

http://www.telegraph.co.uk/men/the-filter/11965029/Middle-aged-male-suicide-rate-rises-
http://scroll.in/article/669061/married-men-are-most-likely-to-commit-suicide-in-india
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Human beings are in general not comfortable with New ideas or New Paradigms or say new 
doctrines. New ideas take time to shape up ! 

( I am aware of Hundredth monkey effect ... scientists were conducting a study of macaque 
monkeys on the Japanese island of Koshima in 1952. These scientists observed that some of 
these monkeys learned to wash sweet potatoes, and gradually this new behavior spread 
through the younger generation of monkeys—in the usual fashion, through observation and 
repetition. Watson then concluded that the researchers observed that once a critical number 
of monkeys was reached, i.e., the hundredth monkey, this previously learned behavior 
instantly spread across the water to monkeys on nearby islands. 

https://en.wikipedia.org/wiki/Hundredth_monkey_effect  ) 

http://www.dailymail.co.uk/sciencetech/article-3317316/Monkeys-food-hygiene-Macaques-
clean-potatoes-grain-eating-fewer-parasites.html 

 

Robindranath Thakur, the first Nobel Laureate of Asia, was follower / believer of Bromho. His 
father Debendranath Thakur,( As son of Dwarkanath Tagore, a close friend of Ram Mohan Roy 
) philosopher and religious reformer, active in the Brahmo Samaj ("Society of Brahmā," also 
translated as "Society of God"), which aimed to reform the Hindu religion and way of life. He 
was one of the founders in 1848 of the Brahmo religion, which today is synonymous with 
Brahmoism. 

 

When Robindronath wanted to open a school in Calcutta, many people did not want to 
send their children to a "Bromho Teacher ". So In 1901 Tagore moved to Santiniketan to 
found an ashram. 

https://en.wikipedia.org/wiki/Hundredth_monkey_effect
http://www.dailymail.co.uk/sciencetech/article-3317316/Monkeys-food-hygiene-Macaques-
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Chatimtala Kaanch Ghor the Bramho Mandir, at Santiniketan 

[ English People could not pronounce Thakur. They used to distort it as Tagore .... Over time the 
family name is called as Tagore by most non-Bengalis ] 

 

 

Abdus Salam the only Physics Nobel Laureate of Pakistan was an Ahmadiyya; by faith. 
Ahmadiyya religion is not accepted in Pakistan. [ The theological amendment in the constitution 
of Pakistan does not allow members of the Ahmadiyya faith to call themselves Muslims. ] Abdus Salam 
had to shift to Trieste, Italy. Salam was buried in Bahishti Maqbara, a cemetery established by 
the Ahmadiyya Community at Rabwah, Punjab, Pakistan, next to his parents' graves. The 
epitaph on his tomb initially read "First Muslim Nobel Laureate". The Pakistani government 
removed "Muslim" and left only his name on the headstone. The word "Muslim" was initially 
obscured on the orders of a local magistrate before moving to the national level. 
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http://blogs.tribune.com.pk/story/19695/we-are-sorry-dr-abdus-salam/ 

http://blogs.tribune.com.pk/story/31969/dr-abdus-salam-and-all-the-wrong-choices-
pakistan-made/ 

http://www.nobelprize.org/nobel_prizes/physics/laureates/1979/salam-bio.html 

 

In some cases accepting the Truth takes very long time.... 

Pope John Paul II apologised on behalf of the Catholic Church for the mistreatment of Galileo 
in the 17th century. The dispute between the Church and Galileo has long stood as one of 
history's great emblems of conflict between reason and dogma, science and faith. At the time 
of his condemnation, Galileo had won fame and the patronage of leading Italian powers like 
the Medicis and Barberinis for discoveries he had made with the astronomical telescope he 
had built. But when his observations led him to proof of the Copernican theory of the solar 
system, in which the sun and not the earth is the center, and which the Church regarded as 
heresy, Galileo was summoned to Rome by the Inquisition. Forced to Recant.  Galileo took 
back his statement, but still lived under house arrest for the rest of his life. It took 359 years 
and the leadership of Pope John Paul II (left) to recognize the wrong. On October 31, 1992, he 
formally apologized for the "Galileo Case" in the first of many famous apologies during his 
papacy. 

https://www.youtube.com/watch?v=JUAsLcFPeNw 

History of Gravity … 

Galileo to Einstein https://www.youtube.com/watch?v=2H_zvoENNXo 

https://www.youtube.com/watch?v=QGQq2aB3cWE 

https://www.youtube.com/watch?v=mPxwgyJtJXI 

 

http://blogs.tribune.com.pk/story/19695/we-are-sorry-dr-abdus-salam/
http://blogs.tribune.com.pk/story/31969/dr-abdus-salam-and-all-the-wrong-choices-
http://www.nobelprize.org/nobel_prizes/physics/laureates/1979/salam-bio.html
https://www.youtube.com/watch?v=JUAsLcFPeNw
https://www.youtube.com/watch?v=2H_zvoENNXo
https://www.youtube.com/watch?v=QGQq2aB3cWE
https://www.youtube.com/watch?v=mPxwgyJtJXI
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http://www.nytimes.com/1992/10/31/world/after-350-years-vatican-says-galileo-was-right-
it-moves.html 

For new ideas …. See … 

http://www.slate.com/articles/news_and_politics/foreigners/2009/06/the_herbivores_dilem
ma.html 

http://www.wisedup.org/antiphysical-men-giving-sex-relationships/ 

https://pairedlife.com/dating/Dating-10-Things-Men-Dont-Do-Anymore 

 

http://www.nytimes.com/1992/10/31/world/after-350-years-vatican-says-galileo-was-right-
http://www.slate.com/articles/news_and_politics/foreigners/2009/06/the_herbivores_dilem
http://www.wisedup.org/antiphysical-men-giving-sex-relationships/
https://pairedlife.com/dating/Dating-10-Things-Men-Dont-Do-Anymore
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Random – 13 ( will you be comfortable with new ideas ? ) 

Almost all of us are very biased. Instead of I asking some questions; see the following images 

  

http://www.independent.co.uk/life-style/love-sex/women-are-genetically-programmed-to-
have-affairs-evolution-university-texas-scientists-suggest-a7203501.html 

 

 

 

In all cultures the onus of Proving himself not guilty, lies on the Man; while it is enough for 
the woman just to accuse, and cry. Tears are taken as proof of Crime ! 

http://www.independent.co.uk/life-style/love-sex/women-are-genetically-programmed-to-
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Random - 14 

Rich people; often are very hard working. Successful business men, establish their business ( 
empire ), amass lot of wealth, with lot of difficulty. Lots of sacrifice, lots of hard work, gets 
into this.  Rich people’s wives had no contribution in this wealth creation. Women 
are smart, and successful upto the extent to choose the right/rich man to marry. So generally 
what happens in case of Divorces ? Search the net on “ most costly divorces “ and you will 
know. The women;( who had no contribution at all, in setting up the business / empire ), 
often gets in Billions, or several Millions in divorce settlements. [ Just because the wife has 
womb ] 

   

See https://zookeepersblog.wordpress.com/misandry-and-men-issues-a-short-summary-at-
single-place/ 

See http://skmclasses.kinja.com/save-the-male-1761788732 

It was Boys and Men, who brought the girls / women home. The Laws are biased, 
completely favoring women. The men are paying for their own mistakes. 

See https://zookeepersblog.wordpress.com/biased-laws/  

( Man brings the Woman home. When she leaves, takes away her share of big fortune! ) 

http://www.uplifting-love.com/2013/08/80-percent-of-divorces-are-filed-by.html 

 

Random - 15 

A standardized test of Intelligence will never be possible. It never happened before, nor ever 
will happen in future. No IQ test results will be acceptable by all. In the net there are 
thousands of charts which show that the intelligence scores of girls / women are lesser. 
Debates of Trillion words, does not improve performance of Girls.  

https://zookeepersblog.wordpress.com/misandry-and-men-issues-a-short-summary-at-
http://skmclasses.kinja.com/save-the-male-1761788732
https://zookeepersblog.wordpress.com/biased-laws/
http://www.uplifting-love.com/2013/08/80-percent-of-divorces-are-filed-by.html
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I am not wasting a single second debating or discussing with anyone, on this. I am simply 
accepting ALL the results. IQ is only one of the variables which is required for success in life. 
Thousands of books have been written on “ Networking Skills “, EQ ( Emotional Quotient ), 
Drive, Dedication, Focus, “ Tenacity towards the end goal “ … etc. In each criteria, and in all 
together, women ( in general ) do far worse than men. Bangalore is known as “ ….. capital 
of India “. [ Fill in the blanks ]. The  blanks  are  generally  filled as  “ Software Capital “,  “ 
IT Capital “,  “ Startup Capital “, etc. I am member in several startup eco-systems / groups. 

I have attended hundreds of meetings, regarding “ technology startups “, or “ idea 
startups “. These meetings have very few women. ( Generally in most meetings there are no 
women at all ! ). Starting up new companies are all “ Men’s Game “ / “ Men’s business “. 
Only in Divorce settlements women will take their goodies, due to Biased laws. There is no 
dedication, towards wealth creation, by women. Women want easy money. 
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Random - 16 

Many men, as fathers, very unfortunately treat their daughters as “ Princess “. Every “ non-
performing “ woman / wife was “ princess daughter “ of some loving father. Pampering the 
girls, in name of “ equal opportunity “, or “ women empowerment “,  have led to nothing.  

   

See http://skmclasses.kinja.com/progressively-daughters-become-monsters-1764484338 

See http://skmclasses.kinja.com/vivacious-vixens-1764483974 

There can be thousands of more such random examples, where “ Bigger Shape / 
size “ of males have influenced our culture, our Society. Let us recall the reasons, 
that we already learned in standard 10 - 11, Biology text Books. In humans, women  have  a  
long  gestation period, and also spends many years ( almost a decade ) to grow, nourish, and 
stabilize the child. ( Million years of habit ) Due to survival instinct Males want to inseminate. 
Boys and Men fight for the “ facility ( of womb + care ) “ the girl / woman may provide. 
Bigger size for males, has a winning advantage. Whoever wins, gets the “ woman / womb / 
facility “. The male who is of  “ Bigger Size “, has an advantage to win…. Leading to 
Natural selection over millions of years. In general  “ Bigger Males “; the “ fighting instinct “ 
in men; have led to wars, and solving tough problems ( Mathematics, Physics, Technology, 
startups of new businesses, Wealth creation, Unreasonable attempts to make things [ such as 
planes ], Hard work …. ) 

So let us see the IIT-JEE results of girls. Statistics of several years show that there are 
around 17, ( or less than 20 ) girls in top 1000 ranks, at all India level. Some people will yet 
not understand the performance, till it is said that … year after year we have around 980 
boys in top 1000 ranks. Generally we see only 4 to 5 girls in top 500. In last 50 years not 
once any girl topped in IIT-JEE advanced. Forget about Single digit ranks, double digit 
ranks by girls have been extremely rare. It is all about “ good boys “, “ hard working “, “ 
focused “, “Bel-esprit “ boys.  

http://skmclasses.kinja.com/progressively-daughters-become-monsters-1764484338
http://skmclasses.kinja.com/vivacious-vixens-1764483974
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In 2015, Only 2.6% of total candidates who qualified are girls ( upto around 12,000 rank ). 
while 20% of the Boys, amongst all candidates qualified. The Total number of students 
who appeared for the exam were around 1.4 million for IIT-JEE main. Subsequently 1.2 
lakh ( around 120 thousands ) appeared for IIT-JEE advanced. 

IIT-JEE results and analysis, of many years is given at 
https://zookeepersblog.wordpress.com/iit-jee-iseet-main-and-advanced-results/ 

In Bangalore it is rare to see a girl with rank better than 1000 in IIT-JEE advanced. 
We hardly see 6-7 boys with rank better than 1000. Hardly 2-3 boys get a rank 
better than 500. 

See http://skmclasses.weebly.com/everybody-knows-so-you-should-also-know.html 

 

So what “ some women “ are doing ? 

Thousands of people are exposing the heinous crimes that Motherly Women are doing, or 
Female Teachers are committing. See https://www.facebook.com/WomenCriminals/ 

 

Some Random Examples must be known by all 

 

 

 

https://zookeepersblog.wordpress.com/iit-jee-iseet-main-and-advanced-results/
http://skmclasses.weebly.com/everybody-knows-so-you-should-also-know.html
https://www.facebook.com/WomenCriminals/
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In Facebook, and internet + whatsapp etc we have unending number of posts 
describing frustration of men / husbands on naughty unreasonable women. Most 
women are very illogical, Punic, perfidious, treacherous, naughty, gamey bitches.  

We also see zillions of Jokes which basically describe how unreasonable women / girls 
are. How stupid they are, making life of Boys / Men / Husband a hell.  

While each of these girls was someones daughter. Millions of foolish Dads are into 
Fathers rights movement, who want their daughter back for pampering. 

Most girls are being cockered, coddled, cosseted, mollycoddled, featherbedded, spoilt 
into brats.  

Foolish fathers are breeding Monsters who are filing false rape cases. Enacting 
Biased Laws. Filing False domestic violence cases. Filing false sexual assault cases. 
Asking for alimony, and taking custody of the Daughter, not allowing the " monster 
" to meet dad. The cycle goes on and on and on.  

Foolish men keep pampering future demons who make other Men's life a hell. ( Now 
read this again from beginning ). Every day we see the same posts of frustration. 
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https://nicewemen.wordpress.com/ 

Each women as described below was someone’s Pampered Princess … 

   

https://nicewemen.wordpress.com/
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Monster women have very easy and cozy life. Easy to demand anything and get law in favor ! 

 

If the lawmakers submit to these strange demands of say … “ Stare Rape ! “; then 
we can easily see what kind of havoc that will create. 
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In several countries or rather in several regions of the world, family system has 
collapsed, due to bad nature and naughty acts of women. Particularly in Britain, and 
America, almost 50% people are alone, lonely, separated, divorced or failed marriages. In 
2013, 48% children were born out of wedlock. It was projected that by 2016, more than 
51% children will be born, to unmarried mothers. In these developed countries " 
paternity fraud " by women, are close to 20%. You can see several articles in the net, and in 
wikipedia etc. This means 1 out of 5 children are calling a wrong man as dad. The lonely, 
alone “ mothers " are frustrated. They see the children as burden. Love in the Society in 
general is lost, long time ago. The types of “ Mothers “ and “ Women “ we have now ………… 
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By now if you have assumed that Indian women are not doing any crime then please become 
friends with MRA Guri https://www.facebook.com/profile.php?id=100004138754180 

He has dedicated his life to expose Indian Criminals 

  

https://www.facebook.com/profile.php?id=100004138754180
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Preface for Science 

 

Many Scientists have made, very good TV programs; to teach Science. Carl Sagan, Desmond 
Morris, Jacques Cousteau, Neil deGrass Tyson, James Burke, Jacob Bronowski, Bill Nye, 
Andrew Pontzen,  Sean Carroll, Michio Kaku ... the list is long. BBC, Discovery Channel, Nova, 
Nature, Science Planet .... the list of good Channels is big. 

Even though these programs are being delivered free, ( add education programs of Govt. of 
India, which are also very good ); not sure how many are correctly learning. 

As I randomly talk to lots of students ... I find ... 

The Science understanding of Urban, Rich children, in general; is abysmal.  

The Science fiction movies, showing Aliens; or winning war with Aliens are more popular 
and influential. Doraemon making "time machine" so easily, and doing "time travel" so 
often intrigues children more. ( for General Knowledge see http://skmclasses.weebly.com ) 

India is an uniquely peculiar country; has 1.3 Billion people, obsessed with thousands of 
stupid things. Superstitious Religious Rituals, Hundreds of festivals, 'What to do' and 'what not 
to do' [ on a full moon day, on a No Moon day, on 11 th day of Lunar month ], before and after 
an eclipse, what to eat and what not to eat, what to wear and what not to wear, Caste, 
Gotra, “methods and steps” for Puja or Prayer, hundreds of ways to control or restrict or 
influence others etc... ; keeps people busy.  

Students have major influence and learning's from these superstitious life style, 
and fiction / 'stupid movies' rather than from good Science TV shows. 

[ if you ask any Science Question to any student, first reaction is “Ye to course mein nahi hai”! ] 

http://skmclasses.weebly.com
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Another most important obsession of Indians is to become Engineers; well somehow .... 14 
Lakh ( 1.4 million ) students appear for IIT JEE exam. ( Not about IITs or NITs etc ) Almost all 
are stark idiots; study "Engineering" in some college or other .... the story goes on. 

In general students / people in India do not know or understand the following ... 

One of the most important drawbacks of Human beings is Anthropophilia. We love to 
imagine that ... God, Aliens, Robots etc, are similar to us. Tell a small child to draw a Robot, 
and almost 100% cases you see a Humanoid being drawn. It is not about the child being 
intelligent or smart. It is a fundamental ‘mental block’ that we harbor in general. [ when I was 
a kid, and if someone had told me to draw a Robot, I would have surely drawn a Humanoid ] 

  

We feel comfortable with Humanoid Robots only 

 

It takes lot of Training and maturity to understand that all machines are Robots. A car is a 
Robot. A crane is a Robot. Mars Rover is a Robot. Robots can be of any size and shape, 
serving a particular purpose. 

Similarly Aliens do not have to look like us. We have five fingers in our hands, and five toes in 
our legs because Monkeys have the same. We all evolved step by step from some primitive 
fish, which had five bones / cartilages in its fins. The fish from which we all evolved had 2 
pairs of fins. The pair of fins which was nearer to the head became hands, and the pair at the 
rear became legs. 
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Now imagine an Alien evolving from a fish, which had 3 pairs of fins ! or say 17 pairs ! then 
that may lead to .... 

Some children will be quick to identify that Aliens may not evolve from fish, can be 
different pathways ... in that case they will look very different from us isn't it ! 

As I write all these in 2016, I say .... " Soon we will find various life-forms in Mars, Moons 
of Jupiter, Jupiter, and Asteroids ! " 

Back to Anthropophilia ... It is very difficult to get rid of this. Christiaan Huygens the great 
Dutch Scientist ‘logically concluded’ from observations as follows ... 

Jupiter has Atmosphere, so it will rain in Jupiter, so Jupiter must have seas and Oceans, so 
the "life forms" in Jupiter must have boats, the boats need rope, and rope must be made from 
trees / fiber, so "they" should have hemp plants ... 

Huygens was the first to make a submarine which could go down in water, by a few meters. In 
those days, around 1650 there was no plane, rocket or space travel. So do you see Huygens 
could not imagine Aliens in Jupiter flying in Planes or Rockets. While movies now show Aliens 
in Rockets! 

[ Students must know about various limitations of Human beings. Professor Daniel 
Kahnemen ( 2002 Nobel Laureate ) has long list of Human Limitations in his book. 

see https://vk.com/doc23267904_175119602 

   

https://vk.com/doc23267904_175119602
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I collected some limitations, and wrote an article. See http://skmclasses.kinja.com/bias-we-
all-are-biased-1761664826 

Scientists have advised a list of "must learn" for students, to appreciate / understand Science 
better. 

See Read http://edge.org/responses/what-scientific-concept-would-improve-everybodys-
cognitive-toolkit 

It is mandatory for students; to know all the points given in the above links; whom I 
personally teach ] 

Chimps and Humans have 96 Percent common genes; Research and Gene Study Finds. But 
Humans and Chimps can't communicate, or discuss. Orangutans are our nearest relatives. 
We humans are 97% the same as orangutans, gene study shows. But we can't converse with 
any other species. A little bit of sign language of say 100 "words" or a Dog understanding 
"instructions" of his master is not what is being referred here. Earth has several Million 
species, while observations as of now, does not show "communication" across two 
separate species. Let us not bring in Symbiotic relationship into this. It is about intelligent 
communication, discussions, debate, learning from each other etc. Can Humans communicate 
with insects or birds chirping ?  

Imagine a World where Lions were communicating with insects, or say Otters communicating 
with birds ! The ecosystem as we know, has all these staying together ... so close ! All like a 
family !! 

Now do we see the limitations about our obsession, with "communicating" with Aliens ? 

The nearest stars are several light years away. Even if we improve the technology to travel 
1000 times faster than the fastest rockets it will take thousands of years to travel to nearest 
"Earth like" planets. I personally rule out any more discussions on travelling and meeting 
and communicating with Aliens. 

The life forms ( which we will soon find ) in Mars, Moons of Jupiter, Jupiter etc have to be 
analyzed for DNA. Will these life-forms have DNA ? Will these Aliens have molecules similar 
to what we see in organisms here in Earth ? These are important questions in Xenobiology, 
Astrobiology etc. We have to wait for data. 

Science is study of data, experimental verification, logical conclusions. 

We have made XNA. We have made various kinds of Artificial life, including Arsenic, Selenium 
based pathways. But extremeophiles also have the same kind of DNA or molecules that we see 
in all organisms. Same kinds of mRNA etc. Why didn't life grow and evolve multiple times ? We 
don't know as of now. Or did life evolve / grow multiple times in the same way ? Intelligent 
human beings will keep researching, and we will know the answers. 

http://skmclasses.kinja.com/bias-we-
http://edge.org/responses/what-scientific-concept-would-improve-everybodys-


Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

The only Sanskrit word in Standard 11-12 Science CBSE text books is Tincal ( which is the word 
for Borax). The books ( rightly ) are full with German names. Students are unaware the 
Potassium  was derived from an Arabic word Potash, ashes of ( roots ) of plant.  

( not talking about last 50 or 100 years ) Not a single chemical element were purified / 
synthesized or discovered in India, by any Indian. Indium (In = #49): Indicum (Latin) 
means indigo. The pigment indigo was named after indicon (Greek) in allusion for its coming 
from India. On August 18th, 1868 by French astronomer Jules Janssen. While in Guntur, India, 
Janssen observed a solar eclipse through a prism, whereupon he noticed a bright yellow 
spectral line (at 587.49 nanometers) emanating from the chromosphere of the Sun. This led to 
discovery of Helium. In 1937, Discovery of Astatin was reported by the chemist Rajendralal 
De. Working in Dacca in British India (now Dhaka in Bangladesh), he chose the name "dakin" 
for element 85, which he claimed to have isolated as the thorium series equivalent of radium 
F (polonium-210) in the radium series. The properties he reported for dakin do not 
correspond to those of astatine; moreover, astatine is not found in the thorium series, and 
the true identity of dakin is not known.  

[ not considering the ancient elements which were known to others also ... Supher, Zinc, 
Mercury and http://www.thehindu.com/sci-tech/science/indian-role-in-producing-
superheavy-element-117/article5986191.ece  ] 

As a culture Indians preferred Ayurveda. Identify the trees, smash the leaves, take the bark 
and / or the roots, make a paste, in some cases add honey etc … and this paste or potion 
cures everything. If we do not have a medicine for some disease, or if the medicine is not 
effective, then the argument is … “we did not search the trees in the jungle enough !”. The 
belief being solution / medicine for every disease is out there in the jungle! 

This culture is grossly opposite to get into the details, identify the molecules, find 
the reaction pathways. Modern techniques is not seen as good. In fact opposite … older 
things are considered better. The claim often is “some grandfather’s grandfather was a 
great Ayurvedic Doctor, since several generations they are using some paste, and they now 
the best. 

With this kind of a culture Indians cannot and did not find pharmacophores.  

[ see http://www.eurekaselect.com/81348/article  

http://www.ucdenver.edu/academics/colleges/medicalschool/departments/Pharmacology/P
ages/history.aspx 

http://adaptogens.org/adaptogen/history  ] 

An extremely superstitious culture, avoiding to get-into any details, easy way of “chalta hai” 
had its Dark effect. Indians are averages and poor, because hardly there was any value-add !  

Most people in India; think in the following way … 

http://www.thehindu.com/sci-tech/science/indian-role-in-producing-
http://www.eurekaselect.com/81348/article
http://www.ucdenver.edu/academics/colleges/medicalschool/departments/Pharmacology/P
http://adaptogens.org/adaptogen/history
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Let us see contribution of some Mathematicians and Scientists; who did great work but 
students generally don’t know about them. 

Eugene Wigner - After his sojourn in Berlin, Wigner returned to Budapest to work in his 
father's tannery. Somehow and somewhere from there, he returned to Berlin joining the 
Kaiser Wilhelm Institute working first under Karl Weissenberg and later under Richard Becker. 
There he explored quantum mechanics of Erwin Schrödinger and group theory (founded by the 
genius Evariste Galois who was obsessed with polynomials equations and their solutions). At 
the age of 25, in 1927, in Germany somewhere he introduced the group theory into quantum 
mechanics. He published it formally in 1931 at the age of 29: 

"Group Theory and Its Application to the Quantum Mechanics of Atomic Spectra." 

He soon thereafter introduced symmetries (rotations, translations, and CPT- charge parity and 
time reversal symmetry) into quantum mechanics. He formulated and proved a theorem 
which became the cornerstone of the mathematical formulations of quantum mechanics. 
Eugene Wigner was so impressed with the usefulness of abstract mathematics in nuclear 
physics and quantum mechanics that he went on to write a landmark article in 1960 titled: 

"The Unreasonable Effectiveness of Mathematics in the Natural Sciences". 

In 1930, Princeton University recruited both Jeno Pal Wigner and Janos Von Neumann at 7 
times the salary they were drawing in Europe. Both these geniuses anglicized their first names 
to "Eugene" and "John" respectively and soon thereafter became naturalized citizens of the 
United States. 

- 

Janos Bolyai (Transylvania, Hapsburg Empire) 1822 -  one of the founders of non-Euclidean 
geometry — a geometry that differs from Euclidean geometry in its definition of parallel lines. 
The discovery of a consistent alternative geometry that might correspond to the structure of 
the universe helped to free mathematicians to study abstract concepts irrespective of any 
possible connection with the physical world. 
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Nikolai Ivanovich Lobachevsky (Kazan, Russia) 1823 - known primarily for his work on 
hyperbolic geometry, otherwise known as Lobachevskian geometry. William Kingdon Clifford 
called Lobachevsky the "Copernicus of Geometry" due to the revolutionary character of his 
work.  He was dismissed from the university in 1846, ostensibly due to his deteriorating 
health: by the early 1850s, he was nearly blind and unable to walk. He died in poverty in 
1856. 

Nikolai was an atheist. 

- 

Bernhard Riemann (Breselenz, Jameln, Kingdom of Hanover) 1853: student of Gauss -  
Influential German mathematician who made lasting and revolutionary contributions to 
analysis, number theory, and differential geometry. In the field of real analysis, he is mostly 
known for the first rigorous formulation of the integral, the Riemann integral, and his work on 
Fourier series. His contributions to complex analysis include most notably the introduction of 
Riemann surfaces, breaking new ground in a natural, geometric treatment of complex 
analysis. His famous 1859 paper on the prime-counting function, containing the original 
statement of the Riemann hypothesis, is regarded, although it is his only paper in the field, as 
one of the most influential papers in analytic number theory. Through his pioneering 
contributions to differential geometry, Riemann laid the foundations of the mathematics of 
general relativity. 

- 

Felix Klein (Düsseldorf, Prussia) 1870s - German mathematician and mathematics educator, 
known for his work in group theory, complex analysis, non-Euclidean geometry, and on the 
connections between geometry and group theory. His 1872 Erlangen Program, classifying 
geometries by their underlying symmetry groups, was a hugely influential synthesis of much of 
the mathematics of the day. 

- 

Marcel Grossman (Budapest) 1910s tutored Einstein on differential geometry and tensor 
calculus - mathematician and a friend and classmate of Albert Einstein. Grossmann was a 
member of an old Swiss family from Zurich. His father managed a textile factory. He became 
a Professor of Mathematics at the Federal Polytechnic Institute in Zurich, today the ETH 
Zurich, specializing in descriptive geometry. 

- 

Gregario Ricci-Curbastro (Italy) 1880s - Italian mathematician born in Lugo di Romagna. He 
is most famous as the inventor of tensor calculus, but also published important works in other 
fields. With his former student Tullio Levi-Civita, he wrote his most famous single publication, 
a pioneering work on the calculus of tensors, signing it as Gregorio Ricci. This appears to be 
the only time that Ricci-Curbastro used the shortened form of his name in a publication, and 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

continues to cause confusion. Ricci-Curbastro also published important works in other fields, 
including a book on higher algebra and infinitesimal analysis, and papers on the theory of real 
numbers, an area in which he extended the research begun by Richard Dedekind. 

- 

Ernst Mach (Moravia, Austrian Empire) 1900s who totally abhorred Newton's idea of absolute 
space and time - Austrian physicist and philosopher, noted for his contributions to physics 
such as study of shock waves. Quotient of one's speed to that of sound is named the Mach 
number in his honor. As a philosopher of science, he was a major influence on logical 
positivism, American pragmatism and through his criticism of Newton, a forerunner of 
Einstein's relativity. 

- 

Hendrik Lorentz (Netherlands) 1900s - Dutch physicist who shared the 1902 Nobel Prize in 
Physics with Pieter Zeeman for the discovery and theoretical explanation of the Zeeman 
effect. He also derived the transformation equations which formed the basis of the special 
relativity theory of Albert Einstein. According to the biography published by the Nobel 
Foundation, "It may well be said that Lorentz was regarded by all theoretical physicists as the 
world's leading spirit, who completed what was left unfinished by his predecessors and 
prepared the ground for the fruitful reception of the new ideas based on the quantum 
theory." For this he received many honours and distinctions during his life, including—from 
1925 to his death in 1928—the role of Chairman of the exclusive International Committee on 
Intellectual Cooperation. 

- 

Willem De Sitter (Netherlands) 1920s - Dutch mathematician, physicist, and astronomer. De 
Sitter made major contributions to the field of physical cosmology. He co-authored a paper 
with Albert Einstein in 1932 in which they discussed the implications of cosmological data for 
the curvature of the universe. He also came up with the concept of the de Sitter space and de 
Sitter universe, a solution for Einstein's general relativity in which there is no matter and a 
positive cosmological constant. This results in an exponentially expanding, empty universe. 
De Sitter was also famous for his research on the planet Jupiter. 

- 

Alexander Friedmann (St. Petersburg, Russian Empire) 1920s - was a Russian and Soviet 
physicist and mathematician. He is best known for his pioneering theory that the universe was 
expanding, governed by a set of equations he developed now known as the Friedmann 
equations. 

- 
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Georges Lemaitre (Belgium) 1920s - was a Belgian priest, astronomer and professor of 
physics at the Catholic University of Leuven. He proposed the theory of the expansion of the 
universe, widely misattributed to Edwin Hubble. He was the first to derive what is now known 
as Hubble's law and made the first estimation of what is now called the Hubble constant, 
which he published in 1927, two years before Hubble's article. Lemaître also proposed what 
became known as the Big Bang theory of the origin of the universe; which he called his 
"hypothesis of the primeval atom" or the "Cosmic Egg". 

- 

One of the greatest help we apes got; was with the discovery or invention of mass 
spectrometry. 

The men who invented this device were (at least Two; as claimed by the Western English 
speaking world). 

1. Englishman Francis William Aston in 1919 

2. Canadian American Arthur Jeffrey Dempster in 1918. 

Just imagine as Europe was involved in one of their bloodiest slaughter and carnage, these 
men were quietly working in their labs devising an instrument that could sort out atoms and 
ions based on their charge to mass ratio. 

( I wish to emphasize yet again that even though atoms are a fact, we using the term atomic 
theory till date. ) 

By 1919, Aston had achieved 2 feats: 

1. He showed that atoms of a single element could have different isotopes thereby 
establishing as fact that even non radioactive elements have isotopes. 

2. He had invented the first mass spectroscope. 

The Canadian Dempster had greatly improved on it, greatly increasing its accuracy in 
identifying compounds by mass of elements in a sample. This was a gigantic step to our 
understanding of nature. 

- 

Gordon Allport and S. Odbert - The OCEAN model of "Big Five personality traits", 
rather modern Psychology was started by these two Men. The Big Five personality traits, also 
known as the five factor model (FFM), is a model based on common language descriptors of 
personality (lexical hypothesis). These descriptors are grouped together using a statistical 
technique called factor analysis (i.e. this model is not based on experiments). This widely 
examined theory suggests five broad dimensions used by some psychologists to describe the 
human personality and psyche. The five factors have been defined as openness to experience, 
conscientiousness, extraversion, agreeableness, and neuroticism, often listed under the 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

acronyms OCEAN or CANOE. Beneath each proposed global factor, a number of correlated and 
more specific primary factors are claimed. For example, extraversion is said to include such 
related qualities as gregariousness, assertiveness, excitement seeking, warmth, activity, and 
positive emotions. 

In 1884, Sir Francis Galton was the first person who is known to have investigated the 
hypothesis that it is possible to derive a comprehensive taxonomy of human personality traits 
by sampling language: the lexical hypothesis. In 1936, Gordon Allport and S. Odbert put Sir 
Francis Galton's hypothesis into practice by extracting 4,504 adjectives which they believed 
were descriptive of observable and relatively permanent traits from the dictionaries at that 
time. In 1940, Raymond Cattell retained the adjectives, and eliminated synonyms to reduce 
the total to 171. He constructed a self-report instrument for the clusters of personality traits 
he found from the adjectives, which he called the Sixteen Personality Factor Questionnaire. 
Based on a subset of only 20 of the 36 dimensions that Cattell had originally discovered, 
Ernest Tupes and Raymond Christal claimed to have found just five broad factors which they 
labeled: "surgency", "agreeableness", "dependability", "emotional stability", and "culture". 
Warren Norman subsequently relabeled "dependability" as "conscientiousness". 

- 

Is Economics a Branch of Science ? 

Not discussing about Economists here, as my personal opinion about, "works and contribution 
of Economists" is very poor. All of them argue and fancy in disagreeing with each and every 
thing told by someone. Economics has no consensus, no agreed rules, driven more by politics, 
and / or dynamic situations. No prediction by any Economist comes Correct or True; 
consistently. Media interviews thousands of these "strange foolish guys", and trys to 
"understand" an average. Randomly someone's prediction matches the actual outcome, and 
Predictions of 999 of the other morons deviate. These guys are always busy, analyzing and 
confirming that in past what had happened was "inevitable", while in the same breath, they 
accept that "no clue about the future". None had predicted the “inevitable” though. 

Personally I have read several books in Economics, and several thousand ( may be more than 
10,000 ) scholarly articles. All will call me a fool, for every prediction; I make on Economy, or 
anything in Economics. As usual no one will agree with me, I know. I never try to talk about 

Economics, as you all saw, here, just now! I agreed with Millions of others, 'to Not to' 
believe in anything an Economist says or predicts. 

A very small "summary" of what these 'idiots' have done is at 

https://zookeepersblog.wordpress.com/a-butcher-makes-kima-of-economics/ 

In contrast Finance Law/Rules and Marketing Tricks/Techniques are supreme. Very correctly 
Millions call these subjects as "Financial Science" and "Marketing Science". 

https://zookeepersblog.wordpress.com/a-butcher-makes-kima-of-economics/
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The learning's here are generally not attributed to a particular person. There are many Key 
concepts, which are correct; and accurate! These enable people to take right decisions, to 
make money, be profitable, generate employment, to avoid and reduce loss, to sale, and 
keep businesses going. 

For whatever we do, we have to deal with people, and earn money or make profit. So the 
basic understanding of Psychology, the Laws of Finance, and the 'Tricks and trades' of 
Marketing ( Science ) are must for all. Human beings in general, harbor many limitations; 
which Economists disregard. One of the first assumptions of Economics, "The Rational Human 
beings" is wrong. See the list of Biases at http://skmclasses.kinja.com/bias-we-all-are-biased-
1761664826 

Some of the key concepts of Finance are NPV ( Net Present Value ), ROI ( Return on 
Investment ), Risk/Return Tradeoff, Diversification, ROCE ( Return on Capital Employed ), 
Discounted Cash flow, Time value of Money, Liquidity, Budgeting etc. The list is big. It takes 
many months of correct studies, to understand and master these. Those who apply these rules 
and learning's well; are paid well. People in general do not disagree to fight with what 
Finance Gurus says.  

Marketing Science is Art. Successful Marketing gurus are paid very well. I have not seen insults 
and fights, with what Marketing Gurus do. There are some key concepts. 

See https://zookeepersblog.wordpress.com/25-points-on-brand-and-marketing/ 

Personally I will always remain a toddler, regarding Tricks and details of Marketing. 

- 

Even though Indian Rocket could send 20 Satellites to space in one go, Indian prefer to do the 
following ... 

 

Every Puja is remnant of “Caste System”. Who are performing the Pujas ?  

Russian Dnepr rocket had sent 37 satellites to Space, without Pujas ! 

http://skmclasses.kinja.com/bias-we-all-are-biased-
https://zookeepersblog.wordpress.com/25-points-on-brand-and-marketing/
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Preface for Physics 

Professor H. C. Verma wrote amazing books in Physics. There are many other good books for 
IIT JEE and other exams. Krishna’s Guides, Books by Professor N. N. Ghosh, Professor D. C. 
Pandey, GRB Publications Physics Guides etc are very good. For numerical s the Irodov’s books 
remain the King ! 

“Concepts of Physics” by Professor H C Verma have been available since 1991. ( and did not 
change or updated since ). Previous to that, past papers of IIT JEE, and other exams, were 
the source for preparation. I was in High School in 1980s. I had 6-7 Russian books apart from 
Irodov. All these were very good. Resnick and Halliday ‘s ( Walker and Krane came in 
subsequently ) book was also well known. There were too many “ uncles “ who used to advice 
that “ only Resnick and Halliday ‘s book was enough “ !   

Well I agreed and disagreed. There were many IIT JEE questions which were ditto or verbatim 
picked-up from Resnick Halliday ! But, something more was always needed. Brilliant 
Tutorials, Agarwal Coaching etc, were famous those days. ( 1980s 90 s ). They were giving 
several new questions, which enabled more practice. People slowly realized that “ every 
type “ of questions are NOT there in Resnick & Halliday, or say Irodov.  

Uncles saying “ only Resnick and Halliday ‘s book was enough “ ! were wrong. “Concepts of 
Physics” by Professor H C Verma sold so much because of very good step by step explanations, 
new solved examples, new exercises. Several gaps were filled-up. 

 

The word Physics is derived from Latin physica, from Greek (ta) phusika, (the things) of 
nature, from neuter plural of phusikos. 

 

So, why am I writing “another book” in Physics ? ( The description of nature ) 

 

I wish to answer this most important question, first ! 

There are many kind of Questions which are not covered in “ Concepts of Physics “ of 
Professor H. C. Verma. Also Irodov, in his books, does not explain or cover several kinds of 
Problems or Questions. The “ Coaching Institutes “ very rightly thrived on these gaps. Almost 
100% students benefit more with more examples. As Coaching Institutes discuss, cover and 
repeat several more examples in each chapter compared to School or Text books; explains the 
reason of their popularity. 
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Let me list a few examples to explain all this. 

Optics - 1 ) The expression for deviation of a ray passing through a slab 
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See again 
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- 

 

Optics - 2 ) Fresnel’s Biprism 

 

 

 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

 

 

 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

 

 

- 

 

- 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

 

 

- 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

 

- 

 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

 

 

- 

 

 

 

 

 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

Optics - 3 ) Negative Refractive Index. For meta-materials we can have Negative Refractive 
index. So “ Refractive Index “ is a ‘ rare ‘ scalar which can be negative. [ Recall most scalars 
are positive, such as volume, mass, pressure, viscosity, resistance, inductance, capacitance 
etc. Can you think of a few scalars which can be negative also apart from charge or current ? 
] 

Negative refractive index question was asked in 2012 IIT JEE 

                     

 

 

Optics - 4 ) Combination of Prism and Mirror problems 
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- 

A prism having an apex 
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Optics - 5 ) How do we find focal length of a lens ? 
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Optics - 6 ) Circle of least confusion 
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Optics - 7 )  

 

Deviation diagrams 
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While this combination will also have a circle of least confusion 
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Optics - 8 ) Aspherical lenses can  be used to reduce axial spread ( of paraxial rays ), apart 
from stoppers or rather with combinations of stoppers. 

 

Remember more curved surface should face the light first. In plano-convex lens the convex 
part should face the light for better utilization of refraction properties. Also this minimizes 
the errors. 
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Optics - 9 ) The conical image of a point 

 

 

 

Optics - 10 ) Split lenses 
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- Was asked in Physics Olympiad before being asked in IIT JEE 

 

 

Solution 
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Solution 
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Optics - 11 ) Lloyd’s Mirror 
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Optics - 12 ) Newton’s Rings 
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Optics - 13 ) Plano-Convex lens problems 
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Optics - 14 ) Lens problems with graphs 
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IIT JEE 2011 

 

 

Answer [ c ] 
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Answer ( a ) 

In the above problem which of the following relations are correct 
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Answer ( a ) and ( d ) 

- 

 

Answer - b, c, d 

- 

As the position of an object ( u ) from a concave mirror is varied, the position of the image ( v 
) also varies. By letting u change from 0 to ∞ the graph between v and u will be ? 
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Answer - ( a ) 

- 

 

 

So Answer - ( d ) 

- 

Optics - 15 ) Lens immersed in a liquid 
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- 

Karnataka CET 1996 problem - Lens put in Slab with liquid 
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If the formula was printed as +ve, then the absolute values of Radius will be taken. 

- 

 

Solution : 
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There can be problems with lens and different transparent materials on either side or both 
sides 

 

Solution : ( d ) 

 

- 
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Optics - 16 ) Trick questions with distance of object, Image, focal length of lenses 

 

 

- 
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A short linear object of length L lies on the axis of a spherical mirror of focal length f at a 
distance u from the mirror. Its image has an axial length L’ equal to ? 

 

Solution : 
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Solution : 
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Optics - 17 ) Application of Geometry in sphere to understand a plano-convex lens problem 

 

Application of Sagitta Theorem 

 

- 

Optics - 18 ) Spherical lens 
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A ray in incident on a sphere, with incidence anagle of 600 Refractive Index of the sphere is 
√3 The ray is reflected and refracted on the further surface. The angle between the reflected 
and refracted surface is ? 

Answer 900  

 

Sin 60 / Sin r1 = √3   => Sin  r1 = ½   =>  r1 = 300  

Sin i2 / Sin r2 =   √3  => i2 = 600    as r1 = r2  = 300 

Angle of deviation 180 - ( r2 + i2 ) = 180 - 90 = 90 

- 
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Optics - 19 ) Thick lenses 
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Optics - 20 ) Cauchy’s formula for Refractive Index 

 

 

- 

Optics - 21 ) Reflection images in inclined mirrors 

  

Number of images is given as greatest integer of [ (360/θ ) - 1 ] 

- 

 

 

 

 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

Optics - 22 ) Optics problems with vectors, 3D imagination 

The x - y plane is boundary between two transparent media. Medium-1 with z  0 has a 

refractive index  and medium 2 with z  0 has refractive index . A ray of light 

inmedium-1 given by vector  is incident on the plane of 
separation, find the unit vector in the direction of the refracted ray in medium-2.  

Solution: Let refracted ray be   

 

Normal to plane of incident and normal =   

=   

it must also be normal to refracted ray  

  

 cos (  - i) =   

=  = cos1200  

 i = 600  
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r = 450  

Now since angle between refracted ray and Normal = 450  

 

 

 

 c2 = a2 + b2 = a2 +   

 

  

  c =   

 

 
Optics - 23 ) Problems with continuously varying refractive index ( First asked in IPhO and 
then in IIT JEE ) 

A ray of light in air is incident atgrazing angle (i = 900) on a long rectangular slab of a 
transparent medium of thickness t = 1.0 m. The point of incidence is the origin   A(0, 0).  
 

The medium has a variable index of refraction n(y) given by n(y) =  where k = 1.0 
m-3/2.  
 
The refractive index of air is 1. (i) Obtain a relation between the slope of the trajectory of 
the ray at a point B(x, y) in the point. (ii) Obtain an equation for trajectory y(x) of the ray in 
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the point. (iii) Determine the co-ordinates (x, y1) of the point P where the ray intersects the 
upper surface of the slab-air boundary. (d) Indicate the path of the ray subsequently.  
 
Solution:  

Taking on arbitrary point P(x, y) refractive index at this point n =  
 
from Snell's law     n sin  = constant      applying this for initail pt. (when ray is entering 
medium B) and at point.  
 

1 x sin900 =  sin i  
 

 sin i =       it can be seen that i =   
 
 

  Slope = tan  = cot i =  
 
  

(ii)  = cot i =   
 

  
 
it passes through origin        C = 0  
 

  x = 4     is the equation of trajectory  
 
when ray comes out of the mediums 
 
then    x = 4 x 1 = 4  
 

  Co-ordinate of pt- is (4, 1)  
 
If medium on both sides are same, then angle with which the ray enters the medium = angle 
with which the ray comes out.  
 

  Ray will be parallel to x-axis. 
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- 

Optics - 24 ) Cylindrical lens ( IIT JEE 1999 ) 
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Optics - 25 ) Two lenses or mirros whose axis is not coinciding ( IIT JEE 1993 ) Shifted lenses 
or mirrors 
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Solution 

 

 

https://archive.org/details/IITJEE1993OpticsInterestingShiftedLensImageMagnificationAndPos
ition 

- 

 

https://archive.org/details/IITJEE1993OpticsInterestingShiftedLensImageMagnificationAndPos
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So f1 = -15 cm 

 

 

- 

 

 

 

 

Optics - 26 ) Painted lens or Combination of lenses where the last one is painted ( silvered ) 

If I am recalling correctly IIT JEE and other exams ( till 2016 ) had more than 10 questions of 
this kind. Most books do not discuss the easy formula of -1/F = 2/fL1 + 2/fL2 - 1/fm  

( In 1990 I had derived this formula of my own for quick solving of this kind of 
problems ) 
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Fm is focal length of the mirror as R/2 +ve or -ve as per conditions 

 

Solution : 

Focal length of planar side is fm = R/2 = -∞   

   by lens makers formula. R is positive because center of curvature is on 
right side 

Use -1/F = 2/fL1 - 1/fm    or 1/F = -    or F =  

R ( equivalent ) = 2F =  

We don’t have to use the formula -1/F = 2/fL1 + 2/fL2 - 1/fm    for every problem 

See a Karnataka CET problem of 2004 ( Was also asked in IIT JEE and solved in “Concepts of 
Physics by Professor H C Verma ) 
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Solution : 

 

 

 

 

IIT JEE 2006 
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Solution : 

Long method 
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Shorter Method 

Use F =    and  = 1/(2R) 

1/15 = 1/2R => 15 = 2R => R = 7.5 cm 

F = - 7.5 / ( 2 X 0.5 ) = -7.5 = -15/2 

Using 1/v + 1/u = 1/F for equivalent mirror 

1/v + 1/( -20 ) = 1/( - 7.5 ) 

 1/v = 1/20  - 2/15 = ( 3 - 8 )/60 = -5 / 60 = -1/12 
 V = -12 cm 

 

Even more shorter method 

If I am appearing for an exam I would have done -1/F = 2/fL1 - 1/fm  

So -1/F = 2/( 15 ) - 1/( - ∞ ) = 1/7.5 - 0 => F = - 7.5 cm 

Then Using 1/v + 1/u = 1/F for equivalent mirror 

1/v + 1/( -20 ) = 1/( - 7.5 ) 

 1/v = 1/20  - 2/15 = ( 3 - 8 )/60 = -5 / 60 = -1/12 
 V = -12 cm 

- 

IIT JEE 1978 
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Let us use -1/F = 2/fL1 - 1/fm  

And  giving 1/20 = 0.5 ( 1/R1 - 1/(-22)) or R1 = 55/3  

R1 actually is not required. We can find fm as R2 /2 = - 11 cm 

So - 1/F = 2/20 - 1/( -11 ) = 1/10 + 1/11 = 21/110     

or  F = - 110/21 ( not required ! 1/F = -21/110 is enough ) 

Using  mirror formula 1/v + 1/u = 1/F 

So 1/v + 1 / ( -10 ) = -21/110 

 1/v = 1/10 - 21/110 = ( 11 -21 )/110 = -10/110 = -1/11 
 v = -11 cm 

virtual image on left at 11 cm 

 ( Now do you guys see that even though we got problems of this kind since 1978 and before, 
but yet the formula is not there in every book ! ) 

- 

IIT JEE 1979 
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Now you know that this problem can be solved by 3 different ways. 

The longest method being successive image method. Meaning find the first image due to lens, 
then 2nd image due to silvered surface as mirror. The 3rd and final image is due to light 
travelling from right to left through the lens again. 

I will discuss the shorter methods 

 

( b ) use -1/F = 2/fL    so F = -12 cm 

The system will act as a concave mirror of focal length 12 cm. The parallel rays will converge 
at 12 cm left of this silvered lens. 

( c ) 

  

( d ) 
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IIT JEE 1981 

 

I will prefer to solve this by -1/F = 2/fL1 + 2/fL2 - 1/fm ( note it was a 2 marks problem ) 

While for practice and to know how successive image method of solving works see … 
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( b ) 

 

 

Now can you guys check the results using -1/F = 2/fL1 + 2/fL2 - 1/fm  
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Solution : 

 

- 

 

Video explanations of Painted or Silvered lenses 

https://archive.org/details/PaintedLensIITJEEProblemImageNeedsToCoincideWithObjectHCVP
rof.HCVermaPart1 

 

 

https://archive.org/details/PaintedLensIITJEEProblemImageNeedsToCoincideWithObjectHCVP
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Optics - 27 ) Image speed when object is moving as seen from various mirrors and lenses  

( concave, convex, silvered etc ) 

Mirror formula ( 1/v + 1/u = 1/f ) or Lens formula ( 1/v - 1/u = 1/f ) have to be differentiated 
to find du/dt or dv/dt 
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Optics - 28 ) Slab with a hole or gap, then may be filled with liquid etc 

 

Solution : 

 

- 

Optics - 29 ) Constraint in interference conditions 
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Solution : 

 

 

 

- 
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Answer ( b ) See above Solution 

- 
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Solution : 

 

- 

 

 

Optics - 30 ) Silvered Prisms or Painted Prisms 
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Solution : ( c ) 

 

- 

 

Optics - 31 ) A slab is silvered on one side or Painted on one side 
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Solution : ( d ) 

 

- 
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iii ) 
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iv ) 

 

 

Solution : ( b ) 
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Solution : ( a ) 

 

- 
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Optics - 32 ) In YDSE experiment the light falls at an angle on 2 slits 

 

Optics - 33 ) Diffraction Grating 

 

The maximum is sufficiently sharp 
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Optics - 34 ) Interference with equations 

 

 

 

- 
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Optics – 35 ) f number of a camera 

 

 

 

- 

Modern Physics 1 ) Spallation reactions ( MP-PET-2002  Madhya Pradesh Pre Engineering Test ) 

See http://skmclasses.weebly.com/spallation-reaction.html 

Modern Physics 2 ) Ruby LASER ( asked in COMED-K Karnataka ) 

See http://skmclasses.weebly.com/ruby-laser.html 

Modern Physics 3 ) Various details in Particle Physics ( asked in several state exams, including 
Karnataka CET and COMED-K ) 

See http://skmclasses.weebly.com/particle-physics.html 

Modern Physics 4 ) “Magic Numbers” and “Doubly Magic Numbers” in Nuclear Isotope Stability 

See http://skmclasses.weebly.com/magic-number-doubly-magic-in-nucleus.html 

http://skmclasses.weebly.com/spallation-reaction.html
http://skmclasses.weebly.com/ruby-laser.html
http://skmclasses.weebly.com/particle-physics.html
http://skmclasses.weebly.com/magic-number-doubly-magic-in-nucleus.html
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Modern Physics 5 ) Every Alpha ( α ) decay produces an isodiapher. Meaning isodiaphers are 
extremely common. There was AIEEE question on isodiaphers. Also asked in many other 
exams. Even though every book talks of α, β, and γ decay; most do not talk about 
isodiaphers, and positron decay. I find this very strange or rather weird ! 

 

 

An example of positron emission (β+ decay) is shown with Magnesium 23 decaying into 
Sodium23  
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With a positron emission a Proton changes to Neutron. So Mass number remains the same. In 
1934 Frederic and Irene Joliot Curie bombarded aluminium with alpha particles to effect the 

nuclear reaction  and observed that the product isotope 30P15 emits a 
positron identical to those found in cosmic rays by Carl David Anderson in 1932. Meaning it is 
surely not so new or modern phenomena that “ Modern Physics “ chapter of Modern Books are 
not covering this ! 3 year back a IIT JEE question with Positron is also not changing the taboo ! 

Once again I will say “ So strange is this World ! “ 

Modern Physics 6 ) Relativistic correction for mass when electrons are flying at very high 
speed due to very high voltage. 

 

If the voltage is 10KV then what will be the speed of the electrons ? 

We know  Charge X Voltage = Energy = ½ mv2   

Well so far so good. Substitute the values …. 

Charge of electron e = 1.6 X 10-19 Coulomb     and mass of electron m = 9.1 X 10-31 kg or 0.511 
MeV For sake of this discussion let us approximate electron mass as 0.5 MeV/c2   

So  e ( 104 )V = 104 eV = ½ mv2 = ( ½ )( ½ MeV)(v/c)2 = ( MeV/4 ) (v/c)2 

4 X 104 = 106 (v/c)2  => 4/100 = (v/c)2   => v/c = 1/5    =>   v = c/5 

Upto speed of around c/5  we do not take relativistic corrections. 

Now what would be the speed of the electrons if the voltage was 1MV ? 

A wrong calculation and thus wrong answer would be 

X     e ( 106 ) V = ½ mv2 = ( ½ )( ½ MeV)(v/c)2 = ( MeV/4 ) (v/c)2 

X      4 = (v/c)2  

X      v/c = 2    => v = 2c 

Students should know that particles can’t move at speed more than c 

An 1 mark question in Karnataka CET  had an option close to 98% of c. Student can 
guess this and tick. While the calculation will be as follows 
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 Let k =  

We will have  e ( 106 ) V = ½ (m/k)v2 = ( ½ )( ½ MeV/k)(v/c)2 = ( MeV/4k ) (v/c)2 

So 4k = (v/c)2     put  v/c = x    we get 4 √( 1 - x2 ) = x2    put  x2 = y  so 4√( 1 - y ) = y 

Or 16 ( 1 - y ) = y2   => y2 + 16y - 16 = 0   Solve the quadratic to get y = 0.95 

So x2 = 0.95 or x = √0.95 = 0.975    =>  v/c = 0.975   or v = 97.5% of light speed 

- 

Electronics 1 )  

                 

 

NOT gate can be implemented by NOR Gate. All the pins have to be connected to 
same signal. 

 

Similarly NOT gate can be implemented with NAND gates 
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XOR ( exclusive OR ) gate can be implemented with other gates. In various exams the 
connections are asked. 
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Implementing OR Gate with NAND gates 

 

Implementing AND gate with NOR gates 
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Varactor diode 

 

– 
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Common emitter 

 

Common base 
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Common emitter 

 

Common base 

 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

Common base 

 

Common emitter 
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Heat or Thermodynamics 1 ) So many exams including IIT JEE had questions on Polytropic 
processes. Apart from Professor N. N. Ghosh’s books, hardly this is covered in Physics Books  

I am surprised and amused to see so many coaching Institutes making errors in 
Polytropic Process Problems. In most cases the teachers are avoiding it, and in rare 
cases when it is being covered there are errors. 

Let us do it here. 

We assume ideal gas for Thermodynamics process problems. So PV = nRT is taken as 
true regardless the process gas is taken through. So Isothermal ( meaning constant 
Temperature ), Isobaric ( meaning const Pressure ), Isochoric ( meaning constant 
Volume ) or even PVz  = Const ( P into V to the power z is constant ) where z is a 
constant of the polytropic process, the expression PV=nRT is taken as true. We do 
substitute that to exchange the variables in many problems. 

 

If the gas expands ( often due to supply of heat ) the work done by the gas is taken as 
positive. 

Work done expression in Isothermal ( or isotropic as some people say it ) is given by 
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In case of adiabatic process ( where no heat exchange takes place ) ,   n is γ ( gamma 
), so in the above expression replace n as γ 

 

There are other expressions which are handy ( given for 1 mole of gas ), for Heat 
supplied in Polytropic Process 

 

Heat Supplied in a process at constant Pressure is  
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VdP expression in polytropic process 
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Specific heat in case of Polytropic process and Cv in terms of gamma 

 

Example 

 

 

 

You can also write + R / ( 1-k ) in Specific heat expression so see an example 
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IIT JEE 1995 Polytropic Thermodynamics Process Problem 
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Heat or Thermodynamics 2 ) Formula for equivalent gamma in mixture of gases. n1 moles of 
gas with γ1 and n2 mole of gas with γ2 are mixed, then what is equivalent gamma ? 

Why Cv = R / ( γ – 1 ) 

Specific heat of a polytropic process. Derivation of work done in polytropic process. 
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Heat or Thermodynamics 3 ) Work done calculations in various situations 
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Work done example in Isothermal expansion 

 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

Example in Isothermal Expansion 
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Work done by the gas 
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Work done by the gas 
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work done by the gas 
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- 

Question on Total Heat rejected 
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- Question with P T diagram 

 

Solution : 
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Work done by the gas 
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Example of cycle given P T diagram 
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- 

Heat or Thermodynamics 4 ) Efficiency of Refrigerator and Refrigeration constant 

Coefficient of Performance of a Refrigerator 

 

Coefficient of performance of refrigerator working between temperatures 30 and 0 
deg centigrade 

 

Ans :  c ) 
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Efficiency of Refrigerator is given by 

 

So in this case efficiency η = 1 – ( 273 / 303 ) = 0.099 ≈ ( approx ) 0.1 or 10% 

Refrigerator Problem 

 

Ans : a ) 

 

 

So in this case efficiency η = 1 – ( 273 / 300 ) = 0.09 ≈ or 9% 
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Refrigerator Problem 

 

Ans : b ) 

 

 

So in this case efficiency η = 1 – ( 260 / 312 ) = 0.16666 ≈ ( approx ) 0.16667 or 16.67% 

Refrigerator Problem 

 

Ans :  a ) 
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So in this case efficiency η = 1 – ( 250 / 300 ) = 0.1666666 ≈ ( approx ) 0.16667 or 
16.67% 

Refrigerator Problem 

 

Ans : b ) 

 

- 
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Carnot engine efficiency is covered in every book. But efficiency of refrigerator and 
Coefficient of Performance is rarely discussed. 
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Heat or Thermodynamics 5 ) Concept of “free expansion” 
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Adiabatic free expansion 
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Question on work done 
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Solution : 

Let A be the area of cross section 
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Heat or Thermodynamics 6 ) Ingen Housz’s experiment of identical rods 

 

Heat or Thermodynamics 7 ) Concept of Internal Energy at Room temperature 

 

- 

Question in Internal Energy 
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Heat or Thermodynamics 8 ) Saturated vapor pressure problems 
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Heat or Thermodynamics 9 ) Mean free path 

Mean free path of a gas molecule between 2 collisions 
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Heat or Thermodynamics 10 ) Questions on efficiency of cycle 
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Efficiency of cycle example 
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= 16237.2 Kelvin per mole 
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Example of Efficiency of a cycle 

 

 

 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

Question on Cycle 
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Solution 
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Example where 2 vessels are connected 
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More example in Heat and Thermodynamics 
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Properties of Material 1 ) Torsional Torque per unit twist 
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Properties of Material 2 ) Torsion of a cylinder 
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Properties of Material 3 ) Coefficient of Resilience 

3 kinds of Coefficient of Resilience 

The amount of energy absorbed per unit volume of the body. This is affected by the 
class of deformation whether axial, bending, or torsional; hence there are three kinds 
of coefficients of resilience. 

Some Authors refer Coefficient of Restitution as Coefficient of resilience. 

If a ball falls from a height falling vertically, and just before hitting the ground, it has 
a speed of v1. Then after hitting the ground it jumps upward with a vertical upward 
speed of v2. 

Then the coefficient of restitution e = mod of ( v2 / v1 ) 

If a ball is moving at u1 and another is moving at u2, they collide. After collision if 
these move at v1 and v2 then e = mod of ( v2-v1) / ( u2 – u1 ) 
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Properties of Material 4 ) Relations between various Elastic constants 

 

Write many times to memorize 

 

There is a mistake in the formula below. Y/η  should be 2 ( 1 + σ ) 
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Properties of Material 5 ) Bending of the Beam 

Depression of Beam at center 
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Properties of Material 6 ) Measurement of Radius of Curvature 
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Properties of Material 7 ) Shear stress 

 

Properties of Material 8 ) Thermal stress and force 
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Properties of Material 9 ) Proof Resilience 

 

Properties of Material 10 ) Elongation in a Pendulum 
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Properties of Material 11 ) Depression at center of rod 
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Fluid 1 ) Bernoulli’s Principle and Application 

 

Differential velocity at top and bottom of an aircraft wing, for uplift 
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Dynamic lift in aircraft 

 

 

 

Ans : 

Pressure Difference = ΔP = 1/2 ( ρ ) v ^2 
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roof of hut being flown off due to strong wind 
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Fluid 2 ) Magnus Effect Top Spin 

 

Magnus Effect lift 
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Fluid 3 ) Reynold’s Number 

 

 

Fluid 4 ) Surface Tension Formula 
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Fluid 5 ) Bulk Modulus and Compression of liquid 

 

- 
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Fluid 6 ) Time taken for water to go from h1 to h2 

 

 

 

Application of Bernoulli’s Equation in Siphon 
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Magnetic Properties of Materials 1 ) Diamagnetic, Paramagnetic, Ferrimagnetic, 
Antiferromagnetic  
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Projectile Problems 

In Professor H C Verma’s book there are less than 10 Projectile problems. This is 
insufficient. 
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( Apart from Millions of smart people ) Several Nobel Laureates were Atheists.  

Some famous examples have been Albert Einstein ( 1921 ), Richard Feynman ( 1965 ), Erwin 
Schrödinger ( 1933 ),  Paul Dirac ( 1933 ), Lawrence M. Krauss ( 2011 ), Niels Bohr ( 1922 ), 
Peter Higgs ( 2013 ), John Bardeen ( The only person receiving the Physics Nobel prize 
twice. 1956, 1972 ), Frederick Sanger ( The only person receiving the Chemistry prize 
twice. 1958, 1980 ), Marie Curie ( 1903, 1911 ), Frédéric Joliot-Curie and Irène Joliot-Curie ( 
1935 ), Milton Friedman ( 1976 ), John Harsanyi ( 1994 ), Friedrich Hayek ( 1974 ), John 
Forbes Nash, Jr. ( 1994 ), Amartya Sen ( 1998 ), Subrahmanyan Chandrasekhar ( 1983 ), 
Enrico Fermi ( 1938 ), C. V. Raman ( 1930 ), Eugene Wigner ( 1963 ), Steven Weinberg ( 1979 
), Chen-Ning Yang ( 1957 ) etc 

A bigger ( incomplete ) list can be seen at 
https://en.wikipedia.org/wiki/List_of_nonreligious_Nobel_laureates 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/List_of_nonreligious_Nobel_laureates
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( When the body is burnt, oxides are the ash. The gases and water vapor spread in the air ) 

My personal favorites ( among these Atheists ) are Richard Feynman, Peter Higgs, Lawrence 
Krauss. 

  

Richard Feynman openly laughed ( Publicly and in class ) about Gods, Fairies etc. see 
https://www.youtube.com/watch?v=j3mhkYbznBk 

and https://www.youtube.com/results?search_query=Richard+Feynman 

Approx 200 years ago; around 1800, Pierre-Simon Laplace developed a new branch of 
Mathematics, Perturbation theory. Perturbation theory was investigated by the classical 
scholars — Laplace, Poisson, Gauss — as a result of which the computations could be 
performed with a very high accuracy. The discovery of the planet Neptune in 1848 by Urbain 
Le Verrier, based on the deviations in motion of the planet Uranus (he sent the coordinates to 
Johann Gottfried Galle who successfully observed Neptune through his telescope), 
represented a triumph of perturbation theory.  

https://www.youtube.com/watch?v=j3mhkYbznBk
https://www.youtube.com/results?search_query=Richard+Feynman
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Laplace was one the first persons who did not see or use "hand of God" ( or role of God ) to 
explain something. Newton's Gravitation equations for Two masses, were not enough to 
explain stability of multibody, rather multi planet and Sun system. Perturbation Theory 
could accommodate cumulative effects of many small forces.  

While talking to Napoleon,( discussing the theory ); Laplace said, ( about God ) "that" ( God ) 
hypothesis is not needed. 

http://www.naturalhistorymag.com/universe/211420/the-perimeter-of-ignorance 

https://en.wikipedia.org/wiki/Perturbation_theory 

https://en.wikipedia.org/wiki/Pierre-Simon_Laplace 

Peter Higgs was very unhappy about " Higgs Boson " being called "G..( I don't want to name 
this ) Particle". Stupid Journalists, Media, and dumb people kept repeating that word, and 
Peter requested to refrain from using this word. 

Lawrence Krauss openly laughs and ridicules the Theists or any non-Atheists. The crap of 
Agnosticism does not work with me or Krauss. 

We are in Modern Times. I am lucky to learn the correct things quite early in my life, in a so " 
peaceful " society. When I was in standard 9, ( in early 1980s ), I was writing a book on 
Atheism. I was convinced to understand, learn, and imbibe the correct approach and 
knowledge. 

But that was not the case previously. Copernicus used to discuss and explain people widely 
and randomly, that Earth is rotating around the Sun, and it is not a Geocentric" universe. 
Nicolaus Copernicus had to waste lot of time arguing, fighting and convincing the stupids. 

Measuring something, which is very slow; is very difficult. I have asked lot of "educated / 
engineer / Software or IT ( senior position ) Parents" that " How do we know that Earth is 
moving around the Sun in 365 days or say 365.242196 days " ? Believe me I never got an 
answer. The Modern iPad / smartphone community in general does not know how 365.24 
days was measured almost thousand years ago ! 

A metal triangle was set at top of buildings ( Mosques or churches ) and the position of the 
shadow was marked at a particular time. Say 8 AM everyday. The position of the shadow 
varied everyday. It was seen that after 365 days the shadow matched the position but after 
sometime, not exactly at 8 AM but after a few hours ( approx 6 hours ) so at around 2 PM or 
slightly before. 

http://www.naturalhistorymag.com/universe/211420/the-perimeter-of-ignorance
https://en.wikipedia.org/wiki/Perturbation_theory
https://en.wikipedia.org/wiki/Pierre-Simon_Laplace


Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

   

See details of this at http://blog.world-mysteries.com/science/ancient-timekeepers-part-2-
observing-the-sky/ 

http://blog.world-mysteries.com/science/ancient-timekeepers-part4-calendars/ 

See the video https://www.youtube.com/watch?v=IhqzW97_47w 

https://thecuriousastronomer.wordpress.com/2012/10/ 

Much tougher questions are “ How many different kind of years do we have ? “ 

Or “ What is the difference between ‘ Sidereal year ‘ and ‘ Tropical year ‘ “ 

Meteors were coming from sky. These were called ‘ shooting stars ‘. Meteors often had Iron in 
them. Sidero is a combining form meaning “star,” “constellation,” used in the formation of 
compound words. Greeks used the word siderolite for Iron. Next the source of meteors; the 
sky itself was named the same. As year was measured using objects from sky; Sun and 
shadows; the year was named a “ Sidereal Year “ 

To avoid embarrassing people; I don’t ask …. 

See the answers in https://www.youtube.com/watch?v=cGjP3vAZGa4 

https://www.youtube.com/watch?v=qgsrVyW53DY 

It took many centuries to introduce the leap year corrections. A century is a leap year only if 
divisible by 400 and not the rule of divisible by 4. Year 1900 was not a Leap year. But year 
2000 was. I have met computer Science guys who are aware that Microsoft Database SQL-
server do not accept some old dates, while Oracle database does not accept some specific 
dates of the past. But none whom I met knew the detailed or actual reasons.  

See https://zookeepersblog.wordpress.com/everyone-must-know-about-the-calendar/ 

“ How do you prove that day and night is happening due to rotation of Earth around it 
own axis in contrast to Sun is rotating around Earth “ ?  

No student from Bangalore, whom I met, answered this. Though conservation of Angular 
Momentum is in course. ( I am being polite ) Hardly met any parent who knew the 
explanation. See https://www.youtube.com/watch?v=iqpV1236_Q0 

And https://www.youtube.com/results?q=Foucault%27s+pendulum 

http://blog.world-mysteries.com/science/ancient-timekeepers-part-2-
http://blog.world-mysteries.com/science/ancient-timekeepers-part4-calendars/
https://www.youtube.com/watch?v=IhqzW97_47w
https://thecuriousastronomer.wordpress.com/2012/10/
https://www.youtube.com/watch?v=cGjP3vAZGa4
https://www.youtube.com/watch?v=qgsrVyW53DY
https://zookeepersblog.wordpress.com/everyone-must-know-about-the-calendar/
https://www.youtube.com/watch?v=iqpV1236_Q0
https://www.youtube.com/results?q=Foucault%27s+pendulum
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What about Gyroscopes ?  

Approx 300 year back around 1750 the gyroscopes were made. 

  

History of Gyroscope http://www.gyroscopes.org/history.asp 

See about Gyroscopes in https://www.youtube.com/watch?v=cquvA_IpEsA 

https://www.youtube.com/watch?v=awXTZt86gz0 

https://www.youtube.com/watch?v=zbdrqpXb-fY 

https://www.youtube.com/watch?v=N92FYHHT1qM 

https://en.wikipedia.org/wiki/Earth%27s_orbit 

https://www.youtube.com/watch?v=ZcWsjlGPPFQ 

Must see 
https://www.youtube.com/watch?v=SnMmBmzoVQc&list=PL68IJE2PG4AnVVMS7WvOYbJDmqf4
umHG1 

Must know … 

https://www.youtube.com/watch?v=zjV3PQ4f6IM&list=PLTve54sz-
eh_P29Sbbv_j3bC97OFaArOd 

Tyco Brahe took the boldest step to create the " Foundation of Science ". Experiments or 
"Double blind experimental observations" are the supreme. The Theory follows the 
experimental verification.  

[ There are some universities who award M.Sc in Psychology. A psychologist may guess 
something .... But that is not reality or truth. Till something is experimentally verified it 
remains as a Perception. Truth is known only after experiments. Because the subject 
Psychology; completely stands of experimental verification; so the Master in Science degree. ] 

http://www.gyroscopes.org/history.asp
https://www.youtube.com/watch?v=cquvA_IpEsA
https://www.youtube.com/watch?v=awXTZt86gz0
https://www.youtube.com/watch?v=zbdrqpXb-fY
https://www.youtube.com/watch?v=N92FYHHT1qM
https://en.wikipedia.org/wiki/Earth%27s_orbit
https://www.youtube.com/watch?v=ZcWsjlGPPFQ
https://www.youtube.com/watch?v=SnMmBmzoVQc&list=PL68IJE2PG4AnVVMS7WvOYbJDmqf4
https://www.youtube.com/watch?v=zjV3PQ4f6IM&list=PLTve54sz-
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Galileo was the first person who wanted to experimentally verify the speed of light. 

   

Tycho decided to observe the skies ( around 1573 ). In those days sky was synonymous to God. 
He had the courage to go to the King to ask for donations to make an observatory. He said to 
the king that "he wants to observe the Gods and take conclusions ". Salute to Tycho's 
paradigm that even Gods can be observed and conclusions can be drawn.  

Amazing leap to start Science.  

   

Since those days till now we observed and concluded about Kepler’s Laws, Gravitation Laws, 
We concluded that there was no Phlogiston or Flogiston, Cavendish measuring value of G, 
measuring speed of light, X-Ray, Electromagnetism / Maxwell's equations, Radioactivity, No 
Aether was " observed " in Michelson Morley's experiments, Protons, Neutrons, General Theory 
of Relativity, Slowing of clocks at high speed, Bending of space, Bending of light and 
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gravitational lens, YDSE, Quantum Mechanics, Ernst Ruska designed and built the first 
electron microscope, Casimir Forces, Virtual particles and more than 400 kinds of particles, 
Quarks, Unruh effect ( an accelerating thermometer shows higher temperature ), Negative 
Kelvin Temperature, Bose-Einstein condensates, Superconductivity, Solution to EPR paradox 
by John Stewart Bell, Violation of Parity in certain situations - Madam Wu, Yang and Lee, 
Quantum entanglement in Alain Aspect’s Experiments, Black holes, mass of Neutrinos, 
Caesium Atomic Clocks, Dark Matter, Dark energy, Magnetic Monopole, Gravitational Waves, 
Nano Materials, Meta Materials, Quantum Computers .....  
No God was observed, or no role of God was observed. There is no conspiracy theory going 
around in Science. Those who want to verify God have to die waiting  

...  Nothing ever will be reported regarding this illusion. 

 

 

 

[ Stupids had proposed the phlogiston theory. This was a superseded scientific theory that 
postulated that a fire-like element called phlogiston is contained within combustible bodies 
and released during combustion. The name comes from the Ancient Greek φλογιστόν 
phlogistón (burning up), from φλόξ phlóx (flame).] 

In contrast see http://www.americanscientist.org/issues/pub/burn-magnet-burn 

Some examples of stupidity to show / explain by contrasts; will be the right approach. 

http://www.americanscientist.org/issues/pub/burn-magnet-burn
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Aristotle used Goat Urine and Hippocrates recommended Pigeon droppings to cure baldness. 

http://dazeinfo.com/2010/06/22/superstitions-across-different-countries-an-overview/ 

Australians bathed inside rotting whales to 'cure' rheumatism 
 

http://dazeinfo.com/2010/06/22/superstitions-across-different-countries-an-overview/
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http://www.wired.co.uk/article/whale-bath 

Weird Bizarre superstitions to cure disease 

http://www.historyextra.com/feature/animals/10-historical-superstitions-we-carry-today 

http://listverse.com/2013/01/21/10-crazy-cures-for-the-black-death/ 

Millions of People are making money out of superstitons of Fools 

Rebirthing Therapy,  Reiki,  Energy-Deflecting Golfer Pendant, Maggot Debridement 
Therapy, Leech Therapy, Beer spas, Ozone Anti-Aging …… the list is very big. 
 

http://webecoist.momtastic.com/2010/07/05/12-most-bizarre-modern-alternative-medical-
treatments/ 

http://oddrandomthoughts.com/strange-and-bizarre-medicine-and-cures/ 

http://www.stylist.co.uk/life/13-strange-superstitions 

 

So in simple words instead of taking opinions of Stupid Fools, or wasting any time arguing with 
them ….. Let study science correctly, without bias ! 

http://www.wired.co.uk/article/whale-bath
http://www.historyextra.com/feature/animals/10-historical-superstitions-we-carry-today
http://listverse.com/2013/01/21/10-crazy-cures-for-the-black-death/
http://webecoist.momtastic.com/2010/07/05/12-most-bizarre-modern-alternative-medical-
http://oddrandomthoughts.com/strange-and-bizarre-medicine-and-cures/
http://www.stylist.co.uk/life/13-strange-superstitions
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Most important physics experiments can be seen at 

See http://www.explainthatstuff.com/great-physics-experiments.html 

http://physics-animations.com/Physics/English/top10.htm 

https://en.wikipedia.org/wiki/List_of_experiments 

https://www.quora.com/What-are-some-of-the-most-important-experiments-in-physics 

 

Though my list will be as follows - 

Michelson–Morley experiment proving there was no Aether, Measurement of e/m then e ( 
charge of electron ) and m ( mass of electron ), Moseley 's experiment with X-Rays to discover 
Protons, Jagadish chandra Bose demonstrating controlled emission / transmission and 
receiving of Radio waves, Casimir experiments to show Casimir forces of virtual particles, 
Edington measuring bending of light, Flying atomic clocks in planes and confirming slowing 
down of time at high speeds, Victor Hess measured Radiation level variation at ground and 
high up in the atmosphere, Soviet physicist Sergey Vernov was the first to use radiosondes to 
perform cosmic ray readings with an instrument carried to high altitude by a balloon at 
heights up to 13.6 km, The proof of time dilation by Muon decay 
https://debunkingrelativity.com/muons-time-dilation/ , Measurement of Space-time 
curvature near Earth and thereby the stress–energy tensor (which is related to the distribution 
and the motion of matter in space) in and near Earth 
https://en.wikipedia.org/wiki/Gravity_Probe_B , Detecting Gravitational Waves.  

[ In 1909 Theodor Wulf developed an electrometer, a device to measure the rate of ion 
production inside a hermetically sealed container, and used it to show higher levels of 
radiation at the top of the Eiffel Tower than at its base. However, his paper published in 
Physikalische Zeitschrift was not widely accepted. In 1911 Domenico Pacini observed 
simultaneous variations of the rate of ionization over a lake, over the sea, and at a depth of 3 
meters from the surface. Pacini concluded from the decrease of radioactivity underwater that 
a certain part of the ionization must be due to sources other than the radioactivity of the 
Earth. In 1912, Victor Hess carried three enhanced-accuracy Wulf electrometers to an altitude 
of 5300 meters in a free balloon flight. He found the ionization rate increased approximately 
fourfold over the rate at ground level. Hess ruled out the Sun as the radiation's source by 
making a balloon ascent during a near-total eclipse. With the moon blocking much of the Sun's 
visible radiation, Hess still measured rising radiation at rising altitudes. He concluded "The 
results of my observation are best explained by the assumption that a radiation of very great 
penetrating power enters our atmosphere from above." In 1913–1914, Werner Kolhörster 
confirmed Victor Hess' earlier results by measuring the increased ionization rate at an altitude 
of 9 km. Hess received the Nobel Prize in Physics in 1936 for his discovery. Homi J. Bhabha 
derived an expression for the probability of scattering positrons by electrons, a process now 
known as Bhabha scattering. His classic paper, jointly with Walter Heitler, published in 1937 

http://www.explainthatstuff.com/great-physics-experiments.html
http://physics-animations.com/Physics/English/top10.htm
https://en.wikipedia.org/wiki/List_of_experiments
https://www.quora.com/What-are-some-of-the-most-important-experiments-in-physics
https://debunkingrelativity.com/muons-time-dilation/
https://en.wikipedia.org/wiki/Gravity_Probe_B
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described how primary cosmic rays from space interact with the upper atmosphere to produce 
particles observed at the ground level. Bhabha and Heitler explained the cosmic ray shower 
formation by the cascade production of gamma rays and positive and negative electron pairs. 
Soviet physicist Sergey Vernov was the first to use radiosondes to perform cosmic ray readings 
with an instrument carried to high altitude by a balloon. On 1 April 1935, he took 
measurements at heights up to 13.6 kilometers using a pair of Geiger counters in an anti-
coincidence circuit to avoid counting secondary ray showers. ] 

See https://en.wikipedia.org/wiki/Cosmic_ray 

http://web.mit.edu/8.13/www/JLExperiments/JLExp14.pdf 

http://web.mit.edu/lululiu/Public/pixx/not-pixx/muons.pdf 

https://en.wikipedia.org/wiki/Time_dilation 

http://www.physics.rutgers.edu/ugrad/389/muon/muonphysics.pdf 

http://www2.fisica.unlp.edu.ar/~veiga/experiments.html 

 

Detecting Neutrons 

Rutherford predicted the existence of the neutron in 1920. Twelve years later, his assistant 
James Chadwick found it. At Cambridge, Chadwick searched for the neutron. He tried in 
1923, but did not find it. He tried again in 1928, with no success. In 1930, the German 
physicists Walther Bothe and Herbert Becker noticed something odd. When they shot alpha 
rays at beryllium (atomic number 4) the beryllium emitted a neutral radiation that could 
penetrate 200 millimeters of lead. In contrast, it takes less than one millimeter of lead to 
stop a proton. Bothe and Becker assumed the neutral radiation was high-energy gamma rays. 

Marie Curie's daughter, Irene Joliot-Curie, and Irene's husband, Frederic, put a block of 
paraffin wax in front of the beryllium rays. They observed high-speed protons coming from 
the paraffin. They knew that gamma rays could eject electrons from metals. Theythought the 
same thing was happening to the protons in the paraffin. Chadwick said the radiation could 
not be gamma rays. To eject protons at such a high velocity, the rays must have an energy of 
50 million electron volts. An electron volt is a tiny amount of energy, only enough to keep a 
75-watt light bulb burning for a tenth of a trillionth of a second. The alpha particles colliding 
with beryllium nuclei could produce only 14 million electron volts. 

The law of conservation of energy states that energy can neither be created nor destroyed. It 
certainly looked as if energy was being created along with the neutral radiation. Chadwick 
had another explanation for the beryllium rays. He thought they were neutrons. He set up an 
experiment to test his hypothesis. 

https://en.wikipedia.org/wiki/Cosmic_ray
http://web.mit.edu/8.13/www/JLExperiments/JLExp14.pdf
http://web.mit.edu/lululiu/Public/pixx/not-pixx/muons.pdf
https://en.wikipedia.org/wiki/Time_dilation
http://www.physics.rutgers.edu/ugrad/389/muon/muonphysics.pdf
http://www2.fisica.unlp.edu.ar/~veiga/experiments.html
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Chadwick put a piece of beryllium in a vacuum chamber with some polonium. The 
polonium emitted alpha rays, which struck the beryllium. When struck, the beryllium emitted 
the mysterious neutral rays. 

 

In the path of the rays, Chadwick put a target. When the rays hit the target, they knocked 
atoms out of it. The atoms, which became electrically charged in the collision, flew into a 
detector. Chadwick's detector was a chamber filled with gas. When a charged particle passed 
through the chamber, it ionized the gas molecules. The ions drifted toward an electrode. 
Chadwick measured the current flowing through the electrode. Knowing the current, he could 
count the atoms and estimate their speed. Chadwick used targets of different elements, 
measuring the energy needed to eject the atoms of each. Gamma rays could not explain the 
speed of the atoms. The only good explanation for his result was a neutral particle. To prove 
that the particle was indeed the neutron, Chadwick measured its mass. He could not weigh it 
directly. Instead he measured everything else in the collision and used that information to 
calculate the mass. 

For his mass measurement, Chadwick bombarded boron with alpha particles. Like beryllium, 
boron emitted neutral rays. Chadwick placed a hydrogen target in the path of the rays. When 
the rays struck the target, protons flew out. Chadwick measured the velocity of the protons. 



Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

Radio Activity & Modern Physics by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for 
IIT-JEE, CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams 

Using the laws of conservation of momentum and energy, Chadwick calculated the mass of 
the neutral particle. It was 1.0067 times the mass of the proton. The neutral radiation was 
indeed the long-sought neutron.  

http://ansnuclearcafe.org/2011/10/19/pioneers102011/ 

100 Greatest Discoveries of Physics 

https://www.youtube.com/watch?v=Bpid0LBTqWg 

( As I write these words { 2016 } GUT [ General Unified Theory ] is being modified to 
introduce a 5th fundamental force, because some heavy particles have been observed at 
CERN and various other experiments and Producing Gravitational waves at will, without 
mass  ) 

 

Learn Science from https://www.youtube.com/user/cassiopeiaproject/videos 

Some easy Physics ( much easier than IIT-JEE ) 
https://www.youtube.com/channel/UCliSRiiRVQuDfgxI_QN_Fmw/videos 

( Pradeep Kshetrapal Sir’s Videos are at -  
https://www.youtube.com/user/PradeepKshetrapal/videos ) 

IIT-JEE is extremely tough for most humans. A productive PhD in Physics, or actually 
contributing to growth of the subject is much more tougher ( than IIT JEE ). { I personally 
know quite a few IIT-JEE single or double digit rankers, joining for PhD and then dropped out due 
to performance }. Most people have an illusion that they can argue with Scientists and imagine 
to ask some " smart " questions which the Scientists will not able to answer, so the argument 
is won, and existence of God is proved. As if Scientist are eagerly sitting or waiting to answer 
every crap asked. I can only say; that most scientists ( since more than 100 years ) have 
stopped wasting their time arguing or convincing fools. I am not a Scientist. Even being a 
simple teacher, I do not try to teach fools, or argue with anyone. 

[ For History of Physics I recommend 
http://www.historyworld.net/wrldhis/PlainTextHistories.asp?ParagraphID=kqq ] 

[ Gravitational lens and Einstein ring due to bending of light by mass ] 

http://ansnuclearcafe.org/2011/10/19/pioneers102011/
https://www.youtube.com/watch?v=Bpid0LBTqWg
https://www.youtube.com/user/cassiopeiaproject/videos
https://www.youtube.com/channel/UCliSRiiRVQuDfgxI_QN_Fmw/videos
https://www.youtube.com/user/PradeepKshetrapal/videos
http://www.historyworld.net/wrldhis/PlainTextHistories.asp?ParagraphID=kqq
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Recall what I said at the beginning of the book .... " Someone will learn only by his hard 
work, his desire to learn. " No arguments or no ‘time wasting’ with fools. There is too 
much of good material ( data, books, videos etc ) out and free in this world. If someone wants 
to learn, can learn; instead of wasting time arguing. Since centuries stupids and/or fools are 
being eliminated in various exams. Entrance exam, is a misnomer. These are elimination 
tests. The society has systems of Interviews, Peer reviews, appraisals, Thesis evaluation etc... 
to eliminate crap, foolish things, and nonsense. 

 

Religion and/or " war between religions " mostly to decide whose God is better; have killed 
millions. Instead of fighting and killing; to decide which custom to follow;  how to dress; what 
rituals to do on a daily basis; better to spend time experimenting and developing new things, 
new technologies, new ideas. Scientists ( the men ) are busy; and always will be busy! 
Rather, in war; with new frontiers of knowledge; not in arguments, verbal wars, or 
physical wars. Atheism is the most peaceful Doctrine.  
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“Bertrand Arthur William Russell” the famous Philosopher, Mathematician, Logician, 
received 1950 Nobel Prize for Literature. 

 

 

So those who want to learn can continue learning ... 

See https://www.youtube.com/results?search_query=History+of+science 

See 
https://www.youtube.com/results?search_query=history+of+science+the+complete+full+docu
mentary+ 

I will choose only two extreme examples of what Human beings have “ seen “ by now … 

For far and big ) Very powerful cameras ready with video recording facilities were scanning 
the sky. Coincidentally the “place or region “ a camera was looking had an event ( many 
million years back though ) of a black hole devouring a star. 

https://www.youtube.com/watch?v=O3Z5AS3TTS4 

https://www.youtube.com/watch?v=x7ZX10UbMus 

For small ) Photographs of molecules and subsequently atoms 

https://www.youtube.com/watch?v=yqLlgIaz1L0 

https://www.youtube.com/watch?v=ofp-OHIq6Wo 

https://www.youtube.com/results?search_query=History+of+science
https://www.youtube.com/results?search_query=history+of+science+the+complete+full+docu
https://www.youtube.com/watch?v=O3Z5AS3TTS4
https://www.youtube.com/watch?v=x7ZX10UbMus
https://www.youtube.com/watch?v=yqLlgIaz1L0
https://www.youtube.com/watch?v=ofp-OHIq6Wo
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https://www.youtube.com/watch?v=oSCX78-8-q0 

https://www.youtube.com/watch?v=RTLeWIqynW4 

https://www.youtube.com/watch?v=J3xLuZNKhlY 

https://www.youtube.com/watch?v=SMgi2j9Ks9k 

https://www.youtube.com/watch?v=V0KjXsGRvoA&list=PLC3E0tG-9im_kuMwYIM7-
NZR62VyWZ6rl 

- 

Entertainment and relaxed mind is required. Students can improve Visual Presentation skills 
by watching "Two men and wardrobe" by Roman Polanski 

https://www.youtube.com/watch?v=Cs2RZewMuAg 

Imagine a world where Millions of People have “better“ Visual story telling or Visual 
presentation skills than Roman Polanski … 

https://www.youtube.com/watch?v=wJS2mC-7LSM 

Enjoy 

- 

 

Spoon Feeding Series – Radioactivity and Modern Physics 

History of Maxwell’s equations 

http://spectrum.ieee.org/telecom/wireless/the-long-road-to-maxwells-equations 

http://digitalcommons.sacredheart.edu/cgi/viewcontent.cgi?article=1002&context=wac_priz
e 

http://ethw.org/Maxwell's_Equations 

https://www.youtube.com/watch?v=v40OcJ7rfSE 

History of X Ray 

https://www.nde-
ed.org/EducationResources/CommunityCollege/Radiography/Introduction/history.htm 

http://www.history.com/this-day-in-history/german-scientist-discovers-x-rays 

https://www.youtube.com/watch?v=fHUzVqoDnts 

https://www.youtube.com/watch?v=oSCX78-8-q0
https://www.youtube.com/watch?v=RTLeWIqynW4
https://www.youtube.com/watch?v=J3xLuZNKhlY
https://www.youtube.com/watch?v=SMgi2j9Ks9k
https://www.youtube.com/watch?v=V0KjXsGRvoA&list=PLC3E0tG-9im_kuMwYIM7-
https://www.youtube.com/watch?v=Cs2RZewMuAg
https://www.youtube.com/watch?v=wJS2mC-7LSM
http://spectrum.ieee.org/telecom/wireless/the-long-road-to-maxwells-equations
http://digitalcommons.sacredheart.edu/cgi/viewcontent.cgi?article=1002&context=wac_priz
http://ethw.org/Maxwell's_Equations
https://www.youtube.com/watch?v=v40OcJ7rfSE
https://www.nde-
http://www.history.com/this-day-in-history/german-scientist-discovers-x-rays
https://www.youtube.com/watch?v=fHUzVqoDnts
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History of Radioactivity 

https://www.mirion.com/introduction-to-radiation-safety/the-history-of-radiation/ 

http://www2.lbl.gov/abc/wallchart/chapters/03/4.html 

http://lappweb.in2p3.fr/neutrinos/centenaire/rada.html 

https://www.youtube.com/watch?v=LDaZZnQCJw4 

 

History of Spectroscopy 

http://www.atnf.csiro.au/outreach/education/senior/astrophysics/spectro_history.html 

http://www.chemteam.info/Electrons/Spectrum-History.html 

https://www.youtube.com/watch?v=6rHerkru60E&list=PLH4iSAPBdwdBkkfqsvk8YrWs0LTEQ2Q
1t 

https://www.youtube.com/watch?v=TU1f0KsVUS4 

https://www.youtube.com/watch?v=AznXSVx2xX0 

https://www.youtube.com/watch?v=XobekWSRbHE 

https://www.youtube.com/watch?v=UrcJ5lD4_PQ 

https://www.youtube.com/channel/UCphqA36iCYv9i_mSETMo2FQ/videos 

https://www.youtube.com/watch?v=bIJ1vgLYpos 

 

History of Brownian Motion 

https://www.udayton.edu/artssciences/academics/mathematics/images_and_files/umd_proc
eedings_files/02_ermogenous_paper.pdf 

https://en.wikipedia.org/wiki/Brownian_motion 

https://www.youtube.com/watch?v=8dLMvzpdsYo 

 

Moseley experimented with X-Rays hitting targets made of different elements. The target 
elements were chosen as per the sequence of the elements in the periodic table. Meaning, 
the periodic table was ready by the early 1900s which helped Moseley. 

History of Periodic Table 

https://www.mirion.com/introduction-to-radiation-safety/the-history-of-radiation/
http://www2.lbl.gov/abc/wallchart/chapters/03/4.html
http://lappweb.in2p3.fr/neutrinos/centenaire/rada.html
https://www.youtube.com/watch?v=LDaZZnQCJw4
http://www.atnf.csiro.au/outreach/education/senior/astrophysics/spectro_history.html
http://www.chemteam.info/Electrons/Spectrum-History.html
https://www.youtube.com/watch?v=6rHerkru60E&list=PLH4iSAPBdwdBkkfqsvk8YrWs0LTEQ2Q
https://www.youtube.com/watch?v=TU1f0KsVUS4
https://www.youtube.com/watch?v=AznXSVx2xX0
https://www.youtube.com/watch?v=XobekWSRbHE
https://www.youtube.com/watch?v=UrcJ5lD4_PQ
https://www.youtube.com/channel/UCphqA36iCYv9i_mSETMo2FQ/videos
https://www.youtube.com/watch?v=bIJ1vgLYpos
https://www.udayton.edu/artssciences/academics/mathematics/images_and_files/umd_proc
https://en.wikipedia.org/wiki/Brownian_motion
https://www.youtube.com/watch?v=8dLMvzpdsYo
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https://www.hobart.k12.in.us/ksms/PeriodicTable/history.htm 

https://www.wou.edu/las/physci/ch412/perhist.htm 

http://www.rsc.org/periodic-table/history/about 

https://www.youtube.com/watch?v=157KVUQXRJA 
 
 
Moseley's Law 
 
This law relates to the frequency of the spectral lines of the characteristic X-radiation of 
a chemical element to its atomic number. This law was experimentally established by H. 
Moseley in 1913. According to Moseley’s law, the square root of the frequency v of a 
spectral line of the characteristic radiation of an element is a linear function of its atomic 
number Z: 

 
 

History of Proton Discovery 

https://en.wikipedia.org/wiki/Proton 

http://padakshep.org/otp/subjects/chemistry/physical-chemistry/discovery-of-electrons-
protons-and-neutrons/ 

https://www.youtube.com/watch?v=kBgIMRV895w 

https://www.hobart.k12.in.us/ksms/PeriodicTable/history.htm
https://www.wou.edu/las/physci/ch412/perhist.htm
http://www.rsc.org/periodic-table/history/about
https://www.youtube.com/watch?v=157KVUQXRJA
https://en.wikipedia.org/wiki/Proton
http://padakshep.org/otp/subjects/chemistry/physical-chemistry/discovery-of-electrons-
https://www.youtube.com/watch?v=kBgIMRV895w
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History of measurement of e/m, and e ( charge of electron ), and measurement of 
m ( mass of electron ) 

https://www.nyu.edu/classes/tuckerman/adv.chem/lectures/lecture_3/node1.html 

http://www.physics.sfsu.edu/~rrogers/Phys%20321/3_E_m1.htm 

http://voyager.egglescliffe.org.uk/physics/particles/electron/electron.html 

http://www.chemteam.info/AtomicStructure/Determine-electron-charge.html 

https://en.wikipedia.org/wiki/Oil_drop_experiment 

https://www.aps.org/programs/outreach/history/historicsites/millikan.cfm 

 

History of Photoelectric effect 

http://galileo.phys.virginia.edu/classes/252/photoelectric_effect.html 

https://en.wikipedia.org/wiki/Photoelectric_effect 

 

History of Blackbody Radiation 

https://www.aps.org/publications/apsnews/200210/history.cfm 

http://galileo.phys.virginia.edu/classes/252/PlanckStory.htm 

https://en.wikipedia.org/wiki/Black-body_radiation 

 

History of Bohr Model 

http://thehistoryoftheatom.weebly.com/niels-bohr.html 

https://the-history-of-the-atom.wikispaces.com/Niels+Bohr 

https://en.wikipedia.org/wiki/Bohr_model 

 

History of Sommerfeld model 

http://www-history.mcs.st-and.ac.uk/Biographies/Sommerfeld.html 

http://www-history.mcs.st-and.ac.uk/Extras/Sommerfeld_Structure.html 

https://www.nyu.edu/classes/tuckerman/adv.chem/lectures/lecture_3/node1.html
http://www.physics.sfsu.edu/~rrogers/Phys%20321/3_E_m1.htm
http://voyager.egglescliffe.org.uk/physics/particles/electron/electron.html
http://www.chemteam.info/AtomicStructure/Determine-electron-charge.html
https://en.wikipedia.org/wiki/Oil_drop_experiment
https://www.aps.org/programs/outreach/history/historicsites/millikan.cfm
http://galileo.phys.virginia.edu/classes/252/photoelectric_effect.html
https://en.wikipedia.org/wiki/Photoelectric_effect
https://www.aps.org/publications/apsnews/200210/history.cfm
http://galileo.phys.virginia.edu/classes/252/PlanckStory.htm
https://en.wikipedia.org/wiki/Black-body_radiation
http://thehistoryoftheatom.weebly.com/niels-bohr.html
https://the-history-of-the-atom.wikispaces.com/Niels+Bohr
https://en.wikipedia.org/wiki/Bohr_model
http://www-history.mcs.st-and.ac.uk/Biographies/Sommerfeld.html
http://www-history.mcs.st-and.ac.uk/Extras/Sommerfeld_Structure.html
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https://en.wikipedia.org/wiki/Arnold_Sommerfeld 

 

History of Quantum Numbers 

http://pms.iitk.ernet.in/wiki/index.php/A_brief_summary_of_the_historical_developments_i
n_quantum_physics_and_chemistry 

http://www.particleadventure.org/other/history/quantumt.html 

 

History of Michelson Morley experiment 

http://hyperphysics.phy-astr.gsu.edu/hbase/relativ/mmhist.html 

https://www.aps.org/programs/outreach/history/historicsites/michelson-morley.cfm 

http://scienceworld.wolfram.com/physics/Michelson-MorleyExperiment.html 

http://galileoandeinstein.physics.virginia.edu/lectures/michelson.html 

https://www.youtube.com/watch?v=uMaFB3jM2qs 

https://www.youtube.com/watch?v=NItnlKWS16s 

 

- 

I read quite a few books on “ Quantum Mechanics “. Almost all started discussing YDSE, 
Young’s Double Slit Experiment, in the first page. YDSE was one of the most important inputs 
for “ Quantum Mechanics “. [ The others being black body radiation, wien’s Law, Ultra Violet 
Catastrophe, Photoelectric effect, Unexplained assumptions of Bohr, Zeeman effect, Stark 
effect, Fine Structure constant, Flame test of various elements, emission / absorption / 
Molecular spectra, Molecular shape / structure giving inputs for Orbital shapes / orientation, 
Uncertainty principle, De Broglie’s wavelength of Particles etc ] 

Read History of Quantum Mechanics at http://www-
history.mcs.stand.ac.uk/HistTopics/The_Quantum_age_begins.html 

https://en.wikipedia.org/wiki/History_of_quantum_mechanics 

https://www.youtube.com/watch?v=xkA_0QJerY8 

https://www.youtube.com/watch?v=_sdoGjhQOtM 

Professor H C Verma has written a book on “ Quantum Mechanics “. This also starts with YDSE 
discussions. 

https://en.wikipedia.org/wiki/Arnold_Sommerfeld
http://pms.iitk.ernet.in/wiki/index.php/A_brief_summary_of_the_historical_developments_i
http://www.particleadventure.org/other/history/quantumt.html
http://hyperphysics.phy-astr.gsu.edu/hbase/relativ/mmhist.html
https://www.aps.org/programs/outreach/history/historicsites/michelson-morley.cfm
http://scienceworld.wolfram.com/physics/Michelson-MorleyExperiment.html
http://galileoandeinstein.physics.virginia.edu/lectures/michelson.html
https://www.youtube.com/watch?v=uMaFB3jM2qs
https://www.youtube.com/watch?v=NItnlKWS16s
http://www-
https://en.wikipedia.org/wiki/History_of_quantum_mechanics
https://www.youtube.com/watch?v=xkA_0QJerY8
https://www.youtube.com/watch?v=_sdoGjhQOtM
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See Optics eBook at See https://skmclasses.files.wordpress.com/2016/04/cbse-iit-jee-
physics-survival-guide-mirrors-prisms-lens-slabs-optics-by-prof-subhashish.pdf 

https://www.youtube.com/watch?v=CBrsWPCp_rs 

 

Slater's rule 

In quantum chemistry, Slater's rules provide numerical values for the effective nuclear charge 
concept. In a many-electron atom, each electron is said to experience less than the actual 
nuclear charge owing to shielding or screening by the other electrons. For each electron in an 
atom, Slater's rules provide a value for the screening constant, denoted by s, S, or s, which 
relates the effective and actual nuclear charges as 

 
    Zeffective = Z -  σ ( sigma ) 

 
The rules were devised semi-empirically by John C. Slater and published in 1930. 
 
Revised values of screening constants based on computations of atomic structure by the 
Hartree–Fock method were obtained by Enrico Clementi et al in the 1960s 

Steps to follow – 

 
    1.1) Write the electron configuration for the atom using the following design; 
        (1s)(2s,2p)(3s,3p) (3d) (4s,4p) (4d) (4f) (5s,5p) 
     
    1.2) Any electrons to the right of the electron of interest contributes no shielding. 
(Approximately correct statement.) 

 
    1.3) All other electrons in the same group as the electron of interest shield to an extent of 
0.35 nuclear charge units 

 
    1.4) If the electron of interest is an s or p electron: All electrons with one less value of the 
principal quantum number shield to an extent of 0.85 units of nuclear charge. All electrons 
with two less values of the principal quantum number shield to an extent of 1.00 units. 

 
    1.5) If the electron of interest is an d or f electron: All electrons to the left shield to an 
extent of 1.00 units of nuclear charge. 

 
    1.6) Sum the shielding amounts from steps 2 through 5 and subtract from the nuclear 
charge value to obtain the effective nuclear charge. 

 

https://skmclasses.files.wordpress.com/2016/04/cbse-iit-jee-
https://www.youtube.com/watch?v=CBrsWPCp_rs
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Examples: 

 
Calculate Z* for a valence electron in fluorine. 

(1s2)(2s2,2p5) 
Rule 2 does not apply; 0.35 · 6 + 0.85 · 2 = 3.8 
Z* = 9 – 3.8 = 5.2 for a valence electron. 

- 
 
Calculate Z* for a 6s electron in Platinum. 

(1s2)(2s2,2p6)(3s2,3p6) (3d10) (4s2,4p6) (4d10) (4f14) (5s2,5p6) (5d8) (6s2) 
Rule 2 does not apply; 0.35 · 1 + 0.85 · 16 + 60 · 1.00 = 73.95 
Z* = 78 – 73.95 = 4.15 for a valence electron. 

Shielding 

 
The first ionization energy for hydrogen is 1310 kJ·mol–1 while the first ionization energy for 
lithium is 520 kJ·mol–1. The IE for lithium is lower for two reasons- 

 
    1.7 ) The average distance from the nucleus for a 2s electron is greater than a 1s electron; 

 
    1.8 ) The 2s1 electron in lithium is repelled by the inner core electrons, so the valence 
electron is easily removed. 

 
The inner core electrons shield the valence electron from the nucleus so the outer most 
electron only experiences an effective nuclear charge. In the case of the lithium the bulk of 
the 1s electron density lies between the nucleus and the 2s1 electron. So the valence 
electron `sees' the sum of the charges or approximately +1. In reality the charge the valence 
electron experiences is greater than 1 because the radial distribution show there is some 
probability of finding the 2s electron close to the nucleus. 
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History of Particle Physics 

http://frankwilczek.com/2013/history.pdf 

http://theory.tifr.res.in/~amol/particle/history.pdf 

http://www.particleadventure.org/other/history/ 

https://en.wikipedia.org/wiki/History_of_subatomic_physics 

Whatever a student needs within course ( for CET Karnataka and other exams ) is at 

http://skmclasses.weebly.com/particle-physics.html 

- 

A class of particles are named as Bosons. These are named after Bengali surname Bose. 
Scientist Satyen Bose predicted these particles theoretically. Higgs Boson, Gauge Bosons etc 
refer to various kinds of particles. 

 

The Physics books commonly available for standard 11-12 do not generally discuss or explain 
the reason of Radioactivity. All tell you that… 

http://frankwilczek.com/2013/history.pdf
http://theory.tifr.res.in/~amol/particle/history.pdf
http://www.particleadventure.org/other/history/
https://en.wikipedia.org/wiki/History_of_subatomic_physics
http://skmclasses.weebly.com/particle-physics.html
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This means, for some radioactive material if 170 atoms decay in 1 microsecond say out of 
total 1 billion radioactive atoms; then taking 2 billion atoms, 340 atoms will decay in 1 
microsecond. As the particles deay, the number of Radioactive atoms keep reducing, so 
number of particle decaying per 1 microsecond becomes lesser and lesser. 

Nuclear fission of heavy elements was discovered on December 17, 1938 by German Otto Hahn 
and his assistant Fritz Strassmann, and explained theoretically in January 1939 by Lise Meitner 
and her nephew Otto Robert Frisch. 

Spontaneous fission was discovered in 1940 by Flyorov, Petrzhak and Kurchatov in Moscow.  

But, what causes the Radioactivity ? 

The liquid drop model of the atomic nucleus predicts equal-sized fission products as an 
outcome of nuclear deformation. The more sophisticated nuclear shell model is needed to 
mechanistically explain the route to the more energetically favorable outcome, in which one 
fission product is slightly smaller than the other. A theory of the fission based on shell model 
has been formulated by Maria Goeppert Mayer.( Only Woman to get Physics Nobel Prize, apart 
from Marie Curie, in 1963 )   
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The fission of a heavy nucleus requires a total input energy of about 7 to 8 million electron 
volts (MeV) to initially overcome the nuclear force which holds the nucleus into a spherical or 
nearly spherical shape, and from there, deform it into a two-lobed ("peanut") shape in which 
the lobes are able to continue to separate from each other, pushed by their mutual positive 
charge, in the most common process of binary fission (two positively charged fission products 
+ neutrons). Once the nuclear lobes have been pushed to a critical distance, beyond which 
the short range strong force can no longer hold them together, the process of their separation 
proceeds from the energy of the (longer range) electromagnetic repulsion between the 
fragments. The result is two fission fragments moving away from each other, at high energy. 

In particle physics, the weak interaction, the weak force or weak nuclear force, is one of the 
four known fundamental interactions of nature, alongside the strong interaction, 
electromagnetism, and gravitation. The weak interaction is responsible for radioactive decay, 
which plays an essential role in nuclear fission. The theory of the weak interaction is 
sometimes called quantum flavourdynamics (QFD), in analogy with the terms QCD and QED, 
but the term is rarely used because the weak force is best understood in terms of electro-
weak theory (EWT). 

The W and Z bosons are together known as the weak or more generally as the intermediate 
vector bosons.  The W and Z bosons are almost 100 times as large as the proton – heavier, 
even, than entire iron atoms.( With masses of 80.4 GeV/c2 and 91.2 GeV/c2, respectively ) 
These elementary particles mediate the weak interaction; the respective symbols are W+, W-, 
and Z. The W boson has either a positive or negative electric charge of 1 elementary charge 
and are each other's antiparticles. The Z boson is electrically neutral and is its own 
antiparticle. The three particles have a spin of 1.  

The W bosons have a magnetic moment, but the Z has none. All three of these particles are 
very short-lived, with a half-life of about 3×10-25  s. Their experimental discovery was a 
triumph for what is now known as the Standard Model of particle physics. The W and Z bosons 
are carrier particles that mediate the weak nuclear force, much as the photon is the carrier 
particle for the electromagnetic force. 

The W bosons are named after the weak force. The physicist Steven Weinberg named the 
additional particle the "Z particle", and later gave the explanation that it was the last 
additional particle needed by the model. The W bosons had already been named, and the Z 
bosons have zero electric charge. W particle, one of two massive electrically charged 
subatomic particles that transmit the weak force—that is, the force that governs radioactive 
decay in certain kinds of atomic nuclei. According to the Standard Model of particle physics 
that describes the fundamental particles and their interactions, the W particles and their 
electrically neutral partner, the Z particle, are the carrier particles (the gauge bosons) of the 
weak force. The discovery of the W and Z particles—also referred to as intermediate vector 
bosons—confirmed the electroweak theory, the joint framework describing the 
electromagnetic and weak forces. 
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The existence of intermediate vector bosons and their properties were predicted in the late 
1960s by the physicists Sheldon Lee Glashow, Steven Weinberg, and Abdus Salam.( they 
shared the 1979 Nobel Prize in Physics. ) Their theoretical efforts, now called the 
electroweak theory, explain that the electromagnetic force and the weak force, long 
considered separate entities, are actually manifestations of the same basic interaction. Just 
as the electromagnetic force is transmitted by means of carrier particles known as photons, 
the weak force is exchanged via three types of intermediate vector bosons. Two of these 
bosons bear either a positive or a negative electric charge and are designated W+ and W-, 
respectively. The third type, called Z0, is electrically neutral. Unlike photons, each 
intermediate vector boson has a large mass, and this characteristic is responsible for the 
extremely short range of the weak force, whose influence is confined to a distance of only 
about 10-17 meter. (As established by quantum mechanics, the range of any given force tends 
to be inversely proportional to the mass of the particle transmitting it.) 

In low-energy processes such as radioactive beta decay, the heavy W particles can be 
exchanged only because the uncertainty principle in quantum mechanics allows fluctuations 
in mass-energy over sufficiently short timescales. Such W particles can never be observed 
directly. However, detectable W particles can be produced in particle-accelerator 
experiments involving collisions between subatomic particles, provided that the collision 
energy is high enough. A W particle of this kind then decays into a charged lepton (e.g., 
electron, muon, or tau) and an associated neutrino or into a quark and an antiquark of 
different type (or “flavour”) but with a total charge of +1 or -1. The masses of these bosons 
are significant because they act as the force carriers of a quite short-range fundamental 
force: their high masses thus limit the range of the weak nuclear force. By way of contrast, 
the electromagnetic force has an infinite range, because its force carrier, the photon, has 
zero mass, and the same is supposed of the hypothetical graviton. 

In 1983 two experiments at the European Organization for Nuclear Research (CERN) detected 
characteristics closely approximating those predicted for the formation and decay of W and Z 
particles. Their findings constituted the first direct evidence of weak bosons and provided 
strong support for the electroweak theory. The two teams observed numerous clear-cut 
instances of weak bosons in proton-antiproton collision experiments that were carried out in a 
540-gigaelectron-volt (GeV; 109 eV) colliding-beam storage ring. All of the observed W 
particles had a mass of about 81 GeV, or approximately 80 times the mass of the proton, as 
had been predicted by the electroweak theory. The electrically neutral Z particles detected, 
with a rest mass of 93 GeV, were also consistent with prediction. The CERN physicist Carlo 
Rubbia and engineer Simon van der Meer were awarded the 1984 Nobel Prize for Physics in 
recognition of their role in the discovery of the W and Z particles. 

All three bosons have particle spin s = 1. The emission of a W+ or W- boson either raises or 
lowers the electric charge of the emitting particle by one unit, and also alters the spin by one 
unit. At the same time, the emission or absorption of a W boson can change the type of the 
particle – for example changing a strange quark into an up quark. The neutral Z boson cannot 
change the electric charge of any particle, nor can it change any other of the so-called 
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"charges" (such as strangeness, baryon number, charm, etc.). The emission or absorption of a 
Z boson can only change the spin, momentum, and energy of the other particle. 

Since the early work at CERN, W particles have been generated in much greater numbers in 
the 1,800-GeV Tevatron proton-antiproton collider at the Fermi National Accelerator 
Laboratory and in the Large Electron-Positron collider at CERN. These experiments have 
yielded more-precise measurements of the mass of the W particle, now known to be close to 
80.4 GeV. 

The two W bosons are verified mediators of neutrino absorption and emission. During these 
processes, the W boson charge induces electron or positron emission or absorption, thus 
causing nuclear transmutation. The Z boson is not involved in the absorption or emission of 
electrons and positrons. 

The Z boson mediates the transfer of momentum, spin and energy when neutrinos scatter 
elastically from matter (a process which conserves charge). Such behavior is almost as 
common as inelastic neutrino interactions and may be observed in bubble chambers upon 
irradiation with neutrino beams. Whenever an electron is observed as a new free particle 
suddenly moving with kinetic energy, it is inferred to be a result of a neutrino interacting 
directly with the electron if this behavior happens more often when the neutrino beam is 
present. In this process, the neutrino simply strikes the electron and then scatters away from 
it, transferring some of the neutrino's momentum to the electron. Because neutrinos are 
neither affected by the strong force nor the electromagnetic force, and because the 
gravitational force between subatomic particles is negligible, such an interaction can only 
happen via the weak force. Since such an electron is not created from a nucleon, and is 
unchanged except for the new force impulse imparted by the neutrino, this weak force 
interaction between the neutrino and the electron must be mediated by an 
electromagnetically neutral, weak-force boson particle. Thus, this interaction requires a Z 
boson. 

It is also known that fermions interact through the weak interaction. Fermions are particles 
that have half-integer spin. Spin is one of the fundamental properties of particles. A fermion 
can be an elementary particle, such as the electron, or it can be a composite particle, such as 
the proton. The masses of W+, W-, and Z bosons are each far greater than that of interacting 
protons or neutrons, which is consistent with the short range of the weak force. The force is 
termed weak because its field strength over a given distance is typically several orders of 
magnitude less than that of the strong nuclear force and electromagnetic force. 

It is enough for us to understand the following formulae … 
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History of Dirac Equation 

http://cerncourier.com/cws/article/cern/28693 

http://philsci-
archive.pitt.edu/8366/1/The_Dirac_equation,_the_concept_of_quanta,_and_the_description
_of_interactions_in_quantum_electrodynamics.pdf 

- 

Davisson Germer Thomson Experiments showed that particles could act as waves 
 
Three years after de Broglie asserted that particles of matter could possess wavelike 
properties, the diffraction of electrons from the surface of a solid crystal was experimentally 
observed by C. J. Davisson and L. H. Germer of the Bell Telephone Laboratory. In 1927 they 
reported their investigation of the angular distribution of electrons scattered from nickel.  
With careful analysis, they showed that the electron beam was scattered by the surface 
atoms on the nickel at the exact angles predicted for the diffraction of x-rays according to 
Bragg's formula, with a wavelength given by the de Broglie equation 

Lambda ( λ ) = h / p    or    h / mv 

http://cerncourier.com/cws/article/cern/28693
http://philsci-
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Sir William Lawrence Bragg, an X-ray crystallographer, had devised a method to calculate the 
positions of atoms within a crystalline material by observing the manner of diffraction of X-
ray beam from the crystal lattice. X-rays have wavelengths of the order of the inter-atomic 
distance in crystals. 1 Angstrom = 10 to the power -10 meter. He discovered a fundamental 
relation for the determination of crystal structure called as “Bragg’s law of X-ray diffraction" 
(1912). Maxima of intensity (called as Bragg peaks) are formed where X-rays are reflected 
from crystal planes and satisfy the condition that the path-length difference of interfering X-
rays is equal to an integer multiple of their wavelengths i.e. n ( Lambda ) = 2d Sin Theta 
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Also in 1927, G. P. Thomson, the son of J. J. Thomson, reported his experiments, in which a 
beam of energetic electrons was diffracted by a thin foil. Thomson found patterns that 
resembled the x-ray patterns made with powdered (polycrystalline) samples. This kind of 
diffraction, by many randomly oriented crystalline grains, produces rings. If the wavelength 
of the electrons is changed by changing their incident energy, the diameters of the diffraction 
rings change proportionally, as expected from Bragg's equation. 
 
 

 
 
The diffraction patterns simulated above compare the effects of x-rays passing through a thin 
foil with those of high energy electrons passing through the same medium. Notice how similar 
the patterns are to each other when the de Broglie wavelength of an electron beam equals 
the wavelength of the original x-rays. 
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These experiments by Davisson and Germer and by Thomson proved that de Broglie's waves 
are not simply mathematical conveniences, but have observable physical effects. The 1937 
Nobel Prize in Physics was awarded to these gentlemen for their pioneering work. Just as 
Compton showed that waves could act like particles, Davisson and Germer showed that 
particles could act as waves. 
 
 

 
 
 
The diffraction rings had narrowly defined radii and always seemed to occur in multiples i.e. 
circles of radii 2r, 3r, .... 
 
The radii of the different sets of rings were found to correspond precisely to the spacing of 
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the various planes of atoms. Electrons were scattered at different angles from the atoms of 
crystallites and produced interference pattern with maxima corresponding to those angles 
satisfying the Bragg condition. 
  
In terms of the probabilistic interpretation of matter waves, the probability of finding an 
electron scattered at an angle theta is exactly equal to computed intensity pattern of 
interfering waves associated with electron beam.  
 

 
 
 

The radius of the rings decrease with increase in velocity and thus voltage. 
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So Radius of the rings are inversely proportional to root V 
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Nuclear Shell Model 

Maria Goeppert Mayer, who made important discoveries about nuclear structure, is one of 
only two women to have won the Nobel Prize in physics. 

In August 1948, Goeppert Mayer published her first paper detailing the evidence for the 
nuclear shell model, which accounts for many properties of atomic nuclei. 

During her time at Chicago and Argonne in the late 1940s, Goeppert Mayer developed a 
mathematical model for the structure of nuclear shells, which she published in 1950. Her 
model explained why certain numbers of nucleons in an atomic nucleus result in particularly 
stable configurations. These numbers are what Eugene Wigner called magic numbers: 2, 8, 
20, 28, 50, 82, and 126. Enrico Fermi provided a critical insight by asking her: "Is there any 
indication of spin orbit coupling?" She realised that this was indeed the case, and postulated 
that the nucleus is a series of closed shells and pairs of neutrons and protons tend to couple 
together. She described the idea as follows: 

Think of a room full of waltzers. Suppose they go round the room in circles, each circle 
enclosed within another. Then imagine that in each circle, you can fit twice as many dancers 
by having one pair go clockwise and another pair go counterclockwise. Then add one more 
variation; all the dancers are spinning twirling round and round like tops as they circle the 
room, each pair both twirling and circling. But only some of those that go counterclockwise 
are twirling counterclockwise. The others are twirling clockwise while circling 
counterclockwise. The same is true of those that are dancing around clockwise: some twirl 
clockwise, others twirl counterclockwise. 

Three German scientists, Otto Haxel, J. Hans D. Jensen, and Hans Suess, were also working on 
solving the same problem, and arrived at the same conclusion independently. Their results 
were announced in the issue of the Physical Review before Goeppert Mayer 's announcement 
in June 1949. Afterwards, she collaborated with them. Hans Jensen co-authored a book with 
Goeppert Mayer in 1950 titled Elementary Theory of Nuclear Shell Structure. In 1963, 
Goeppert Mayer, Jensen, and Wigner shared the Nobel Prize for Physics "for their discoveries 
concerning nuclear shell structure." She was the second and most recent female Nobel 
laureate in physics, after Marie Curie. 
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History of LASER 

http://www.worldoflasers.com/laserhistory.htm 

http://www.photonics.com/Article.aspx?AID=42279 

https://www.youtube.com/watch?v=eQQeSUvgmJE 

https://www.youtube.com/watch?v=ssg67GLfTtw 

 

History of Diodes and Transistors 

http://www.newworldencyclopedia.org/entry/Diode 

http://www.worldoflasers.com/laserhistory.htm
http://www.photonics.com/Article.aspx?AID=42279
https://www.youtube.com/watch?v=eQQeSUvgmJE
https://www.youtube.com/watch?v=ssg67GLfTtw
http://www.newworldencyclopedia.org/entry/Diode
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https://www.youtube.com/watch?v=kLBII5x43P0&list=PL53AFFD32ED2B4AC1 

http://www.computerhistory.org/atchm/who-invented-the-diode/ 

https://en.wikipedia.org/wiki/Diode 

https://en.wikipedia.org/wiki/History_of_the_transistor 

https://inst.eecs.berkeley.edu/~ee100/su07/handouts/DiodeTransistorNotes.pdf 

https://www.youtube.com/watch?v=vdEG_5zIsks&list=PL7CECD342C9CAC6B2 

Pradeep Kshetrapal Sir’s Videos in Diode and Transistors  

https://www.youtube.com/watch?v=e2OXQF9XmFU&list=PLJZk2__oyAlhlAfYqcvuk8-
fWZLrODA52 

Pradeep Sirs Modern Physics Videos 

https://www.youtube.com/watch?v=BU5cm9UGBHs&list=PLJZk2__oyAli0wV0sT7VSjefOB_htAh
pw 

 

Subhashish Sir’s Videos 

https://archive.org/details/1RadioactivityModernPhysicsDecaySampleRemainingNumberOfPar
ticlesActivity 

https://archive.org/details/LimitationsOfBohrSModel 

 

:-{D 

 

https://www.youtube.com/watch?v=kLBII5x43P0&list=PL53AFFD32ED2B4AC1
http://www.computerhistory.org/atchm/who-invented-the-diode/
https://en.wikipedia.org/wiki/Diode
https://en.wikipedia.org/wiki/History_of_the_transistor
https://inst.eecs.berkeley.edu/~ee100/su07/handouts/DiodeTransistorNotes.pdf
https://www.youtube.com/watch?v=vdEG_5zIsks&list=PL7CECD342C9CAC6B2
https://www.youtube.com/watch?v=e2OXQF9XmFU&list=PLJZk2__oyAlhlAfYqcvuk8-
https://www.youtube.com/watch?v=BU5cm9UGBHs&list=PLJZk2__oyAli0wV0sT7VSjefOB_htAh
https://archive.org/details/1RadioactivityModernPhysicsDecaySampleRemainingNumberOfPar
https://archive.org/details/LimitationsOfBohrSModel
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Some series Expansions - 
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Solve a series problem 
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