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Spoon Feeding Ray or Geometrical Optics 

 

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. 
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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.  

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! 
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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. 
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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 

 



Ray or Geometrical Optics 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  

Ray or Geometrical Optics 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  

 

  

   

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 so that the brakes do not burn out, but the next climbing can 

be done. Sudden braking is not possible as the load of the wagons will derail the train, and 

will mean huge loss and deaths. The Drivers are Men who risk their lives in every journey. 
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Random - 13 

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

   

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! ) 

 

 

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.  
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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. 

 

 

 

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.  
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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.  

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. 
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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 
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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 … 
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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 

  



Ray or Geometrical Optics 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  

Ray or Geometrical Optics 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  

 

  

 

  



Ray or Geometrical Optics 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  

Ray or Geometrical Optics 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  

 

  

 

 
 

 

Professor Subhashish Chattopadhyay 

 

 

 

 



Ray or Geometrical Optics 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  

Ray or Geometrical Optics 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  

 

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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Optics - 2 ) Fresnel’s Biprism 

 

 

 



Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

 

Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 

 

 



Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

 

 

- 

- 

Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

 

 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 



Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

 

- 

Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

 

 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 



Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

 

- 

Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

 

 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 



Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

 

- 

 

 

 

 

Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

 

 

 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 



Ray or Geometrical Optics 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  

Ray or Geometrical Optics 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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Optics - 5 ) How do we find focal length of a lens ?
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Optics - 6 ) Circle of least confusion 

 



Ray or Geometrical Optics 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  

Ray or Geometrical Optics 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 - 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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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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Answer [ c ] 



Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

 

- 

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 
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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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As the position of an object ( u ) from a concave mirror is varied, the position of the image ( v 

∞ 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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Lens immersed in a liquid 
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Karnataka CET 1996 problem 
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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 

- 

Solution : 
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If the formula was printed as +ve, then the absolute values of Radius will be taken.
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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 

- 
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16 ) Trick questions with distance of object, Image, focal length 
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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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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 ? 
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Solution : 
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Optics - 17 ) Application of Geometry in sphere to understand a plano

Application of Sagitta Theorem

- 

Optics - 18 ) Spherical lens 
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Application of Geometry in sphere to understand a plano-convex lens problem

 

Application of Sagitta Theorem 
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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 ] 

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

 

https://archive.org/details/IITJEE1993OpticsInterestingShiftedLensImageMagnificationAndPos

ition 

- 

Optics - 26 ) Painted lens or Combination of lense

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 

( In 1990 I had derived this 

problems ) 
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https://archive.org/details/IITJEE1993OpticsInterestingShiftedLensImageMagnificationAndPos

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/f

In 1990 I had derived this formula of my own for quick solving of this kind of 
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https://archive.org/details/IITJEE1993OpticsInterestingShiftedLensImageMagnificationAndPos

s 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 

+ 2/fL2 - 1/fm  

formula of my own for quick solving of this kind of 
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Fm is focal length of the mirror as R/2 +ve or 

Solution : 

Focal length of planar side is f

   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 = 

R ( equivalent ) = 2F = 

We don’t have to use the formula 

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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is focal length of the mirror as R/2 +ve or -ve as per conditions 

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

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

or 1/F = -    or F =  

 

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

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

for every problem 

Karnataka CET problem of 2004 ( Was also asked in IIT JEE and solved in “Concepts of 
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Solution : 
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IIT JEE 2006 

Solution : 

Long method 
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Shorter Method 

Use F =    and  

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

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

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

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

� 1/v = 1/20  - 2/15 = ( 3 

� V = -12 cm 

 

Even more shorter method 

If I am appearing for an exam I would have done 

So -1/F = 2/( 15 ) - 1/( - ∞ 

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 

� V = -12 cm 

- 

IIT JEE 1978 
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= 1/(2R) 

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

7.5 = -15/2 

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

2/15 = ( 3 - 8 )/60 = -5 / 60 = -1/12 

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

 ) = 1/7.5 - 0 => F = - 7.5 cm 

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

2/15 = ( 3 - 8 )/60 = -5 / 60 = -1/12 
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Let us use -1/F = 2/fL1 - 1/fm

And 

R1 actually is not required. We can find f

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

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

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

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

� 1/v = 1/10 - 21/110 = ( 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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m  

 giving 1/20 = 0.5 ( 1/R1 - 1/(-22)) or R

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

11 ) = 1/10 + 1/11 = 21/110     

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

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

21/110 

21/110 = ( 11 -21 )/110 = -10/110 = -1/11 

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, 

et the formula is not there in every book ! ) 
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22)) or R1 = 55/3  

Now do you guys see that even though we got problems of this kind since 1978 and before, 
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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 sur

travelling from right to left through the lens again.

I will discuss the shorter methods

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

The system will act as a concave mirror of focal length 12 cm. The 

at 12 cm left of this silvered lens.

( c ) 

  

( d ) 
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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, 

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 

 

-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. 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 
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The longest method being successive image method. Meaning find the first image due to lens, 

and final image is due to light 

parallel rays will converge 
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IIT JEE 1981 

I will prefer to solve this by -

While for practice and to know how successive image method of 
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-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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( note it was a 2 marks problem ) 

solving works see … 
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( b ) 

 

Now can you guys check the results using 
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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 
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Video explanations of Painted or Silvered lenses 

https://archive.org/details/PaintedLensIITJEEProblemImageNeedsToCoincideWithObjectHCVP
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Optics - 27 ) Image speed when objec

concave, convex, silvered etc )

Mirror formula ( 1/v + 1/u = 1/f ) or Lens formula ( 1/v 

to find du/dt or dv/dt 
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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 
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t is moving as seen from various mirrors and lenses ( 

1/u = 1/f ) have to be differentiated 
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Optics - 28 ) Slab with a hole or gap, then

Solution : 

- 

Optics - 29 ) Constraint in interference conditions
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Slab with a hole or gap, then may be filled with liquid etc 

 

29 ) Constraint in interference conditions 
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Solution : 

- 
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Answer ( b ) See above Solution

- 
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See above Solution 
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Solution : 

- 

 

 

Optics - 30 ) Silvered Prisms or Painted Prisms
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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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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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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 

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 ! 
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An example of positron emission (β+ decay) is shown with Magnesium 23 decaying into 
Sodium23  

 

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. 
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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 

 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 

- 
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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 

 

XOR ( exclusive OR ) gate can be implemented with other gates. In various exams the 

connections are asked. 
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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 ) , 
), so in the above expression replace n as

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

Heat Supplied in a process at constant Pressure is
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In case of adiabatic process ( where no heat exchange takes place ) , 
), so in the above expression replace n as γ 

 

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

Heat Supplied in a process at constant Pressure is 
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In case of adiabatic process ( where no heat exchange takes place ) ,   n is γ ( gamma 

There are other expressions which are handy ( given for 1 mole of gas ), for Heat 
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VdP expression in polytropic process
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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 ) 

gas with γ1 and n2 mole of gas with

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 2 ) Formula for equivalent gamma in mixture of gases. n1 moles of 

γ1 and n2 mole of gas with γ2 are mixed, then what is equivalent gamma ?

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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- Question with 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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Performance of a Refrigerator 

 

Coefficient of performance of refrigerator working between temperatures 30 and 0 
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Efficiency of Refrigerator is given by

 

So in this case efficiency η = 1 

Refrigerator Problem 

Ans : a ) 

 

So in this case efficiency η = 1 
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Efficiency of Refrigerator is given by 

η = 1 – ( 273 / 303 ) = 0.099 ≈ ( approx ) 0.1 or 10%

 

 

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

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 

0.1 or 10% 



Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

 

Refrigerator Problem 

Ans : b ) 

 

So in this case efficiency η = 1 

Refrigerator Problem 

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

Refrigerator Problem 

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

oefficient 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 

oefficient 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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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 

oefficient 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 

If a ball is moving at u1 and another is moving at u2, they collide. After collision if 
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Properties of Material 4 ) Relations between various E

Write many times to memorize

There is a mistake in the formula below. Y/η
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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 5 ) Bending of the Beam 

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

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 

 

 



Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

 

- 

 

 

 

 

 

 

 

 

Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 

Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, 



Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

Ray or Geometrical Optics by Prof. Subhashish

CBSE, I.Sc. PU-II, Boards, CET, CEE, PET, IGCSE IB AP

 

Properties of Material 7 ) Shear stress

Properties of Material 8 ) Thermal stress and force
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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 
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Properties of Material 10 ) Elongation in a Pendulum
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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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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 

 

 

 

Dynamic lift in aircraft 
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Ans : 

Pressure Difference = ∆P = 1/2 ( ρ ) v ^2

Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT

II, Boards, CET, CEE, PET, IGCSE IB AP-Physics and other exams  

= 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 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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( 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 
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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 

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. 
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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. 

See details of this at http://blog.world-mysteries.com/science/ancient-timekeepers-part4-

calendars/ 

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

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 

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 
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experimentally verified it remains as a Perception. Truth is known only after exp

Because the subject Psychology;

Master in Science degree. 

 

Galileo was the first person who wanted to experimen

 

Tycho decided to observe the 

He had the courage to go to the King

the king that "he wants to observe the Gods and take conclusions ". 

paradigm that even Gods can be observed and 

Amazing leap to start Science
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mentally verified it remains as a Perception. Truth is known only after exp

Because the subject Psychology; completely stands of experimental ver

 

Galileo was the first person who wanted to experimentally verify the speed of light.

 

o decided to observe the skies ( around 1573 ). In those days sky was synonymous to God. 

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 ". 

even Gods can be observed and conclusions can be drawn.

Amazing leap to start Science.  
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mentally verified it remains as a Perception. Truth is known only after experiments. 

completely stands of experimental verification; so the 

 

tally verify the speed of light. 

 

( around 1573 ). In those days sky was synonymous to God. 

an observatory. He said to 

the king that "he wants to observe the Gods and take conclusions ". Salute to Tycho's 

conclusions can be drawn.  
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Since those days till now we observed and concluded about Kepler’s Laws, Gravitation Laws, 

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 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. 

 

( 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  ) 
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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 ] 

 

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. 
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Religion and/or " war between religions " mostly to decide whose God is better

millions. Instead of fighting and ki

rituals to do on a daily basis;

new technologies, new ideas

Rather, in war; with new frontiers of knowledge

wars. Atheism is the most peaceful Doctrine

“Bertrand Arthur William Russell

received 1950 Nobel Prize for Literature.
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Religion and/or " war between religions " mostly to decide whose God is better

millions. Instead of fighting and killing; to decide which custom to follow;  how to dress;

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

with new frontiers of knowledge; not in arguments, verbal wars, or physical 

Atheism is the most peaceful Doctrine.  

Bertrand Arthur William Russell” the famous Philosopher, Mathematician, Logician, 

received 1950 Nobel Prize for Literature. 
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Religion and/or " war between religions " mostly to decide whose God is better; have killed 

to follow;  how to dress; what 

better to spend time experimenting and developing new things, 

always will be busy! 

; not in arguments, verbal wars, or physical 

” the famous Philosopher, Mathematician, Logician, 
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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/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 

Enjoy 

- 
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Spoon Feedin

History of Optics can be seen at 

http://www.angelfire.com/ga/astronomyclubaugusta/History/hist.htm

And http://www.benvr.net/technology/historyofoptics/

The important formulae of Lenses 
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Spoon Feeding Series - Ray or Geometrical Optics

History of Optics can be seen at 

http://www.angelfire.com/ga/astronomyclubaugusta/History/hist.htm 

http://www.benvr.net/technology/historyofoptics/ 

The important formulae of Lenses  
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Level 1 Videos - 

https://archive.org/details/1Day213VariousNewThingsThatULearnInOpticsStd1112IITJEEPh

ysics 

Level 2 Videos - 

https://archive.org/details/2DiscussionFormulaeOfPhotometryLuxCandelaPhotLumenIllumi

nanceIlluminocity 

Level 3 Videos - 

https://archive.org/details/3Day312IITJEEOpticsPaintedLensImageSuperimposedOnObject

Phy 

More Level 3 Videos - 

https://archive.org/details/3DefectsOfEyeIScCBSEStd1112SchoolPhysicsOptics 

Level 4 Videos - 

https://archive.org/details/4DeriveTheFormulaMu2ByVMu1ByUMu2Mu1ByROpticsIITJEE 

Level 5 Videos - 

https://archive.org/details/5Day5DDxOfXnSpeedOfImageInConvexMirrorObjectMovingConst

SpeedIITJEE 

Level 6 Videos - 

https://archive.org/details/6HelpToRememberVariousMagnificationFormulaeInMicroscope

TelescopesOpticsPhy 

More Optics Videos - 

https://archive.org/details/OpticsPart2ChromaticAberrationInSphericalLensIntroductionFo

rmulaCBSEIScIITJEE 

Day 1 Videos - 

https://archive.org/details/1Day1OpticsBasicsMuVGTMuRVioletBendsMoreThanRed1Physics 

Day 2 Videos - 

https://archive.org/details/1Day213VariousNewThingsThatULearnInOpticsStd1112IITJEEPh

ysics_201608 

Day 3 Videos - 

https://archive.org/details/3Day312IITJEEOpticsPaintedLensImageSuperimposedOnObject

Phy_201608 

Day 4 Videos - 

https://archive.org/details/1Day4MuBiggerDistanceBySmallerDistanceSlabOpticsPhysicsStd

1112CETIITJEE 
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Day 5 Videos - 

https://archive.org/details/2Day5ShiftBySlabT11ByMuIsOnlyWayOutIfTheObjectIsTouching

CurvedSurfaceIIT 

Discussion on Formulae of Photometry Lux Candela Phot Lumen Illuminance Illuminocity 

https://archive.org/details/2DiscussionFormulaeOfPhotometryLuxCandelaPhotLumenIllumi

nanceIlluminocity_201608 

Video Solutions to many IIT JEE Questions from 1980 till 2008 

https://archive.org/details/IITJEE2006AngularMagnificationByASingleLensImageInFocalPlan

eRKF2 

HCV pg 412, 413, 416, 417 Optics Solutions ( “Concepts of Physics “ by Professor H C 

Verma ) 

https://archive.org/details/4HCVPg417Pr79ImageOfObjectFallingAccelaratingFrameDAlem

bertsForceN3rdLawIIT 

 

Pradeep Kshetrapal Sir’s Optics Video playlist 

https://www.youtube.com/playlist?list=PLJZk2__oyAljbDI6gMYXH28b3o2JIaUmR 

 

 

:-{D 
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Some series Expansions - 

Solve a series problem 
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( In 2016 Celebrating 27 years of Excellence in Teaching ) 

Good Luck to you for your Preparations, References, and Exams 

 

 

All Other Books written by me can be downloaded from 

https://zookeepersblog.wordpress.com/free-pdf-e-book-download-for-iit-jee-cbse-isc-cet-

physics-chemistry-maths-from-professor-subhashish-skmclasses/ 

Professor Subhashish Chattopadhyay 

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 


