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Simplified Knowledge Management Classes Bangalore

My name is Subhashish Chattopadhyay. | 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 | write this book in 2016, it
is my 25 th year of teaching. | 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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| am Life Member of ...

- IAPT ( Indian Association of Physics Teachers )

- 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 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”. | 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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. The CBSE says that feedback received from various stakeholders like students, subject teachers
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and examiners will be put before the committee of su Dject experts.
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On 21 st May 2016 the CBSE standard 12 result was declared. | loved the headline

INDIATODAY.IN MESY DELHI, MaAY-21 2016 | UPDATED 18:401ST

CBSE Class 12 Results out: No leniency in
Maths paper, high paper standard to be
maintained in future

The CESE Class 12 Mathematics board exam on March 14 reduced many students to tears as they
found the paper guite lengthy and tough and marny couldn't finish it on time. The results show an
overall lowering of marks received in the Maths paper
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In 2015 also the same complain was there by many students
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CBSE Class 12 exam: Issue of tough
maths paper raised in Parllament

A senior Congress member on Thursday raised the issue of the tough mathematics
question paper in the ongoing CBSE board examinations and asked the government to
consider the 1ssue "seriously”.

Last Updated: Thursday, March 19, 2015 - 14:41
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Mew Delhi A senior Congress member on Thursday raised the issue of the tough
mathematics guestion paper in the ongoing CBSE board examinations and asked the
government to consider the issue "serioushy™.

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-Il also complained the same, regarding standard 12
( PU-Il Mathematics Exam ). Even though the Math Paper was identical to previous year, most
students had not even solved the 2015 Question Paper.

Friday, March 25, 2016 - 13:28 T he N EWS M I m Ute

HOME NEWS ANDHRA KARNATAKA KERALA TAMIL NADU TELANGANA CULTURE MEDIA

Exams

Online petition for lenient evaluation of K'taka Il PU
math paper gets over 8000 supporters

The campaign, which was launched on Monday, has garnered over 8000 supporters

TNM Staff | Wednesday, March 16, 2016 - 09:32

evesminute

Following a "very tough” math paper that left many Il PU students in tears, Saket Ravindran a

student launched an online campaign demanding lenient evaluation.

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

In this e-Book | 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

T

A very polite request :

| 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.

£

Takaaki Kafita
Prize share: 1/2 Arthur B
Prize share: 1/2

¢ Donald
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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 Kings ruled. Kings, their men, and Soldiers went for wars. History is
all about wars, fights, and killings by men.

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

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. | 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.
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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

S ———
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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 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.

i
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Random - 13

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

ROTRET OFTHERROBLEM

MEMEFUL.COM)|

woman Congratulations,on your eventual divorce!

anywhere

can claim Your bonus prizes are : and
HARASSMENT -
PAEDOPHILIA
PATERNITY
ABUSE
RAPE

against man

Women have learned that making false allegations of domestic violence is a
quick, cheap and easy way to get rid of their husbands, get most of his assets
and exclusive custody of the kids as well.
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NO ONE-HOWLS FOR EQUAI&TY

OFFICE WORKER IN
AIR:CONDITIONER,ROOM

N MINER 2
LMOST 1009 MEN

NO ONE HOWLS FOR E Q UALITY RKET, DISCRIMINATION!!!

All women are born
evil. Some just realize
their potential later in

life than others.

Chad A. Gamble
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CONTINUING EDUCATION
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Is You Pay Until You Die

Knowledge Is Useless If Not Logically Applied

(1 Am Also Now On Google+)

PARENT

EMAIL: JAIDUVAL@GMAILCOM

BLOG: JDUVALSERIES.BLOGSPOT.COM Jll EMAIL: JADUVALEGAMAL £

Proof that girls are evil

First we state that girls require time and money.
GIRLS = TIME X MONEY

And as we all know “time is money”
TIME = MONEY

Therefore:
MONEY X MONEY =

2

GIRLS = (MONEY)

And because “money is the root of all evil’’:
MONEY = VEVIL

Therefore:
GIRLS = (VEVIL)®

We are forced to conclude that:
GIRLS = EVIL

Vi Arw Never Too O To Get Fucked Over

CONTINUING EDUCATION
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ones below that do it. You
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“$0 what abour the rest of her capobilities? She claim to be STRONG, EDUCATED,
INTELLIGENT ond INDEPENDENT yet when they get with o man, what do MOST
give BESIDES some OCCASIONAL PUSSY IN EXCHANGE for whot they want and a”

7 DALY SUPPLENENT OF ENTITLEMENT ATITTUDE

Knowledge Is Useless If Not Logically Applied

[1 Am Also Now On Google+)
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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.

Ted Danson & Casey Coates --
$30 million

Ted Dansen's claim to fame is undoubtedly his decade-leng stint as Sam
halone on NBC's celebrated sitcom Cheers . While he did other TV shows
and movies, he will always be known as the bartender of that place where
everybody knows your name. He met his future first bride Casey, a
designer, in 1976 while deing Erhard Seminars Training

Number 1

Rupert & Anna Murdoch
-- $1.7 billion

One of the richest men in the world, Rupert
Murdoch deveioped his worldwide media empire
when he inherited his father's Australian
newspaper in 1952, He married Anna Murdoch in the '50s and they Ten years his senior, she suffered a paralyzing stroke while giving birth to

: 2 vears, springir t hil & I ; e )
remained together for 32 years, springing off three children their first child in 1979 In order to nurse her back to heaith, Danson took &
They split amicabiy in 1998 but soon Rupert forced Anna off the board of break from acting for six months. But after two children and 15 years of
News Corp and the gloves came off The divorce was finalized in June marriage, the infatuation fell to pieces. Danson had started seeing Whoopi
1999 when Rupert agreed to let his ex-wife leave with $1.7 billion worth of ” i i F : :

Goldberg while filming the comedy, Made in America and this precipitated

Wendi Deng, cne of his employees. the 1992 divorce Casey got 530 million for her trouble

his assets, 5110 million of it in cash. Seventeen days later, Rupert married

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; where the 1Q 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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Standard Deviations -4 = -2 -1 0 % 2 3 4 e .y
Wechsler IQ 40 55 70 a5 100 115 130 145 160 — — 7 — 1 : e
Stanford-Binet |12 36 52 B5 84 100 116 132 1458 164 ) 70 20 a0 100 110 120 130 140
Cumulative % 0003 0135 2275 15866 50.000 84.134 97725 93.885 93 937 €5 75 58 a5 105 15 195 135

I am not wasting a single second debating or discussing with anyone, on this. | 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. | am member in several startup eco-systems / groups. |
have attended hundreds of meetings, regarding “ technology startups “, or “ idea startups “.
These meetings have very few women. 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.

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.

bantling brat whelp
bastard girl child

"Please turn it down - Daddy is trying
to do your homework.”

[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams



[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams

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 / 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.

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

Thousands of people are exposing the heinous crimes that Motherly Women are doing, or
Female Teachers are committing. See https://www.facebook.com/WomenCriminals/
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Some Random Examples must be known by all

Itis extremely unfortunate that the " woman empowerment " has created. This
i5 the kind of society and women we have now. | and many other sensible
Men hate such women. Be away from such wamen, he aware of reality.

=
BADCRIMINALS.COM iy AR
. s, N - 23 f .. pelih, |
; ; : ‘Sex with my son is incredible - we're in love and we want
Mother Admits On Facebook to Sleepmg with 15 Yr Old ababy -
Son, They Have a Baby Together - Alwayzturntup o ! o : )
: r : T i Ben Ford, who ditched his wife when he met his mother Kim West after 30 years,

Sometimes it hard to believe w From Alwayzturntup claims what the couple are doing Ysn't incest'
AUAAYZTURNTLUP.ME MIRRDR.CO LUK

Waoman sent to jail for the rest of her life after raping her four
grandchildren is described as the 'most evil person' the judge has ever
sEEn

Edwina Louis rape...

See More

Former Shelbyville ISD teacher who had sex with Woman sent to jail for raping her four grandchildren
underage s’rudent gets 3 years 11 prison A Ohio grandmother has been sentenced to four consecutive life terms after being
After a two day break over the weekend, & Shelby County junywas backin the found guilty of the rape of her own grandchildren. Edwina Louis, 53, will spend the
courtroom looking to conelude the trial of a former Shelbwville ISD teacher who had. . rest of her life behind hars.

KLTW.COM | BY CALEB BEAMES DIl MAIL SO LK
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bty /femanes thenativecanadian cormy.. feastern-ontario-teacher- .

Hyd woman kills newborn boy as she
wanted daughter - Times of India

Having failed to hear a daughter for the third time, a

| chopkeeper's wife slitthe throat of her 24day-ald son
with a shaving blade and left him to die in a streeton
Tuesday night.Purnima's first child was a stillbarn boy,
fallowed by another boy barn five years ago.

The N.C. Chronicles.: Eastern Ontario teacher charged
with 36 sexual offences
anti faminism, Child abuse, children's rights, Feminist hypocrisy,

TIMESOFINDLA INDATIMES COM
Montgomeny's son, Alan vonn Webb, took the stand and was a key

witness in her conviction

" want to see her placed somewhere she can never do that ta children gentler sex? Yiolence against men.'s photo

See More

Woman sentenced to 40 years in prison for raping her

children Women, the gentler sex? Violence against men. e Like Page
snril 8 at 1:38am

A Murfreeshora mother found guilty of raping her own children learned her fate an

Wednesday. Infact the pastdecade has seen a dramatic increase inthe number of incidents of

WAFF.COM | BY DER wiormen raping and sexually assaulting boys and men. On May 2014, Jezebel repo...

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.
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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.

hen | grow up
| will beat my
hushand

= % . w

FUNNY.  NOT FUNNY.

53% of Domestic Violence
Victims are Men

Mg Nz DOUBLE STANDARDS HURT
EVERYONE.

o

https://nicewemen.wordpress.com/

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

End wiolence against wamen . .. .

North Carolina Grandma Eats Her Daughter's New Born - ‘A AN

Baby After Smoking Bath Salts 28-Year-Old Texas Teacher Accused of Sending Nude

Henderson, Marth Caralina— A Marth Carolina grandmother of 4 and recovering drug Ficture to 14—Year—01(l Former Student
addict, is now in custody after she allegedly ate her daughter's newborn baby. .

A73ES TOR BREITBART COM
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http.ffatest.com/.. . attractive-gir-gang-lured-men-alleyws.../ http:fwmmnncnTrn).coms. . Avoungstown-woman-convicted-of-raping-..

Attractive Girl Gang Lured Men Into Alleyways Where Youngstown woman convicted of raping a 1 year old is
Female Body Builder Would Attack Them back in jail

A Mexican street gang made up entirely of wormen has been accused of using Aoungstown woman whowentto prison for raping a 1-vear-old boy fiteen years
their feminine wiles ta lure men into alleyways and then beating them up and ago is in trouhle with the law again.

LATEST COM PR COM

End violence against women . . . .

Women are raping boys and young men Bronx Woman Convieted of Poisoning and Drowning Her

Rape advocacy has been maligned and twisted into a political agenda controlled by Clllldl‘ell

radicalized activists. Tim Patten takes a razor keen and well supported look inta the Lisette Bamenga researched methods on the Internet hefore she killed her son and
manufactured rape culture and. .. daughterin 2012

AVOICEFORMEN . COM | BY TIM PATTEN NYTIMES.COM | BY MAR!

Monster women have very easy and cozy life. Easy to demand anything and get law in favor !

T NEED iR
FEMINISM %«
W 2ccpust THE
e RAPE NEEDS
| 1 <toPlll

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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50 %o

of Biological Parents

Who Kill Their Children are

M O th e r S Woman charged with killing baby also had previous

s Bt K il mfant die

Australian Institute of Criminology (Mousoz , 2000, p. 142, Fig. 74).
M K % d Wioman charged with killing bahy also had previous infant die
~——— Equality Network ———

ABCTCOM | BY ROB MCAWILLAN

1 Female Sex Predators: A Crime Epidemic shared & link.
Yesterday at 12:40am - @

WTVA. com | Woman pleads guilty to having sex with a
dog

FITTESBORD, Miss. 0WTWR) -- A Calhoun County woman has pleaded guilty to
charges she had unnatural intercourse with 2 dog. Sheriff Greg Foll

WTAA.COM

i Like ¥ Comment % Share ke~

Q:.: % Mhra Leander Pallat, Eric Antonio Alvarado and 31 others  Top Comments ™

Oklahoma Teacher Receives 15-Year
Prison Sentence For Sex With
15-Year-Old Boy

Aformer Cklahoma middle school teacher has
pleaded guilty to 6 counts of rape, child enticement. ..

THREEPERCEMTERRATION COhd
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A Russian-horn newhywed slowly butchered her German hushand —
feeding strips of his flesh to their dog until he took his last breath.
Svetlana Batukowva, 46, was. .

See More

She killed her hushand and then fed him te her dog:
police

ARussian-born newlywed butchered her German hubby — and fed strips of his flesh
to her pooch, authorities said. Svetlana Batukova offed Horst Hans Henkels attheir. ..

PYPOST.COM

April 4 at 4:48am @

Female prison officers commit gope of sex assaults on
male teens in US juvenile detention centres

Lawzuit in Idaha highlights the prevalence of sexual victimization of juvenile
offenders

IBTIMES CO LUK | BY MCOLE ROJAS

Daily Mail

Jdanuary 15, 2015 - &

Mother charged with rape and sodomy of her son's 12-year-old friend

Mom, 30, raped and had oral sex with her son's
12-year-old friend’

Micole Marie Smith, 30, (pictured) of St Charles County, Missouri, has been jailed
after she allegedly targeted the 12-year-old bay at her home.

[ R

This mother filmed herself raping her own son and then sold tto a
man for $300. The courts just decide her fate. When you see what she
got, you're going to he outraged

Mother Who Filmed Herself Raping Her 1-Year-Old
Son Receives Shocking Sentence
. then used the money to buy herself a laptop.."

AMERICANEWS.COM

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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This is the type of women we have in this world. These kind of women
were also someones daughter

Mother Stabs Her Baby 9o Times With Scissors After He
Bit Her While Breastfeeding Him!

Eight-month-old ®iao Bao was discovered by his uncle in a pool of blood Meeded
100 stitches after the incident; he is now recovering in hospital Reports say his...

PACKMEBLIZ T COM

s BOTHER YOU. suT N ".
BE WE ARE CHANGING
i THE WORLD!

T
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Not All Feminist Theory is Equal || WILLFUL BLINDNESS

Christina Hoff Sommers Andrea Dworkin . _— o .
Factual and Equity Feminist Radical and Gender Feminist Ignoring the Majority of Victims Because of Their Gender

m m ‘ = ‘ T I am a feminist because it 79 %

bothers me that a woman gets
killed by her male partner every |of Homicide victims worldwide are
single week, and somehow that MALE

doesn't qualify as a tools-down |"Where is the tools-down national crisis?"
national crisis even though if a
man got killed by a shark every

f N i : g, week we'd probably arrange to
“That is the corrosive paradox of gender "Under patriarchy, every woman's son is have the ocean drained.
feminism's misandrist stance: no group her potential betrayer and also the
of women can wage war on men without inevitable rapist or exploiter of another Annabel Grabb i

at the same time denigrating the women ‘woman"
who respect those men.”

‘United Nations Office of Drugs and Alcohol. Global Study on Homicide (2013, p. 13).

—— Equality Network ——— —— Equality Network ———

Not All Feminist Theory is Equal

Christina Hoff Sommers Valerie Solanis
Equity Feminist Radical and Gender Feminist

n Christina H. Sommers "To call & man an animal is to : i
flatter him; he's a machine, a Muslim Woman Caught RAPING Her Own Son - Gives

wong ‘md"’ Disgusting Excuse to Judge | John Hawkins' Right Wing
nh. Some Feminists
News

Want to close wage gap? Step one: Change
your major from feminist dance therapy to
electrical engineering

RIGHTWINGHES COh

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

Muslim mother, 43, jailed for sex offences against girl,

Delhi Woman Who Tried To Rape An Auto Driver, While

nine
Her Friend Filmed The Act, Has Been Arrested Raheelah Dar, 43, from Middlesbrough, has been jailed for seven years for carmying
hen are raped toa! out a string of sex offences against a nine-year-old girl.

MEMSRP.COM | BY MIFITA MUKHERJEE DAILYIAIL SO LK
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WailOnline

UK. | India | U.S. [iEVEY Sport | TV&Showbiz | Femail | Health | Science | Money | Video |

Latest Headlines | News | World News | Arts | Headlines | France | Pictures | Most read | News Board | Wires

Mother who had been forced into an
arranged marriage is jailed for filming
herself having sex with her 14-year-old
son and sending the clips to relatives in
Pakistan

« Vile mother filmed having sex with her teenage son in sick porn video
+ Clips sent to cousin in Pakistan who allegedly asked her to make film

i L

Wife Stabs Hushband And Runs Away After He Stops Her

« She also sent her relative indecent images of her three-year-old daughter From Gambling

The hushand said his wife had become a habitual gambler who was also addicted
By ALEX MATTHEWS FOR MAILONLINE toliguor
PUBLISHED: 12:44 GMT, 1 August2016 | UPDATED: 11:23 GT, 2 August 2016 INDIATIMES. Com

Mom jailed for 40 vears after body of daughter, 9, found
in fridge

Teacher learns fate for 6 months of sex with boy
(CBS8) — SAN DIEGD (CHE)Y — A Crawford High School teacher and coach who

carried on a six-month sexual relationship with a 1 5-year-ald male student was Amber Keyes, 37, was sentenced in the death of Ayahna Comb in Houston on
sentenced Friday to a two-year prison term. Toni Micole Sutton, 38, pleaded guilty... Friday. Ayahna, who had cerebral palsy, had been in the fridge for six months..
WD SO Dot MAILCO K
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R e S e JER ~—
DOING NOTHING 5"~

X DON'T HELP WOMEN
¥ DON'T FIX THINGS FOR WOMEN

X DON'T SUPPORT WOMEN'S ISSUES oire T e s
X DON'T COME TO WOMEN'S DEFENSE' Boys oy v s upprt o o
X DON'T SPEAK FOR WOMEN - I
X DON'T VALUE WOMEN'S FEELINGS

X DON'T PORTRAY WOMEN AS VICTIMS prisoners Hneprilets
X DON'T PROTECT WOMEN? v o

Low

WITHOUT WHITEKNIGHTS ety Poormen
FEMINISM WOULD END TODAY
Who pays the most Taxes?

'Don'teven nawalt ("Not Al Women Are Like That") *forexample from criticism ot insults This is why MGTOW exist. #MGTOW

Nothing.

S

RE FOR HIS MALE PRIVILEGE BUT COULD NOTFIND [T

Professor Subhashish Chattopadhyay
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Spoon Feeding Series - Trigonometry

There are hundreds of Trigonometry books and eBooks, which any student can get very easily.
In case a student doesn’t have money to buy “ new “ books, he can get “ used “ or “ second
hand “ books very easily from any “book street “.

The topics, problems, tricks of Trigonometry are very old, often more than 200 or 300 years.
So a 10 or 40 year book, just makes no difference at all.

| have met several lazy or stupid students who are not even motivated or interested in
remembering the formulae. So forget about applying the formulae to solve a tricky problem.
Some trigonometry problems are quite tricky ... Needs lot of practice, even for very
intelligent students to solve.

Start like small Children

Find the degree measures corresponding to the following radian measures

f ] "I
Usen %
| J
11 T | I
{|_ £||:. -4 {|||:. ...... {|'|_-'- .........
3 O
Ans:
L1
|‘l)| ........
16

degree
A5x 117 313
=———— degree = degree
22x4 ) -
— 2L 3 -
.)JE degree
3wl .
=397+ e min utes [E "= fa{ﬁ'}
. P
=399+ 22+ = min utes
=39°22'30" [1'=60"]
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{iiy—4
We know that 7 radian = 130°

180 7(~4)

, 180
—4 radian = —x(—4) degree =
T 22

E
e degree =229~ degree

| = fl) ) _
—22‘J°+% min utes [1°=60']

3 .
= 2207 4+ 5':—ﬁ min utes

=—229°5'27" [1'=60"]
iii) 5m/3

We know that mwradian = 180

- - radian = e W dgg ree = 300
3 3
i) Tm
(1v) ——
i)

Weknow that mradian = 180°

7 . 180 Tm
. radian = —— %= =210°
T
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A wheel makes 380 revolutions in one minute. Through how many radians does it

turn in one second?
Ans:

Number of revolutions made bv the wheel in 1 minute = 360

. : . 364
J.Number of revolutions made by the wheel in 1 second =:__:‘ =6
i

In one complete revolution, the wheel tums an angle of 2w radian.
Hence, in 6 complete revolutions, it will turn an angle of & = 2w radian, ie.,
2 mradian

Thus, in one second, the wheel tums an angle of 127 radian.

Find the degree measure of the angle subtended at the centre of a circle of radius
i TN

100 cm by an arc of length 22 cm Use nt = =
5, A

Ans:

We kmow thatin a circle of radius » unit, if an arc of length [ unit subtends an angle &
radian at the centre, then

0=
:

Therefore, forr= 100 cm, 1 =22 cm, we have

22 . 180 22 180x7x22
B = radian = Y deg ree = ——  deg ree
00 w100 22100
126 3 S . :
0 degree=12> degree =12°36 [1°=60"]
5

Thus, the required angle is 12°36".
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In a circle of diameter 40 cm, the length of a chord is 20 cm. Find the length of minor arc of the
chord,

Ans:
Dratneter ofthe circle =40 omn

" Radins () of the circle= 2 em =20 cm

F

Let AR bea chord (length = 20 o) of the drce,

InADAR, 04 =08 =FRadius of circle = 20 cm
Also, AR =20 cm

Thus, ADABR 15 an equilateral tnangle.

L A=na0* =¥ radian
3

We lmowthat ina circle of rmdius ¥ wit, ifanarc of length ! unit subtends an angle &
radian at the centre, thend = { )

r

m T : 2w
—="" = AB=""¢m
3 20 3

Thus, the length of the frinor arc of the clmrdis% cm.

We lmow that in a circle of radius » unit, if an arc of length [ unit subtends an angle & radian at

o1
the centre, then '
L AB = "TB = 20m cim
3 20 3
20m
............. L"]'l'l

Thus, the length of the minor arc of the chord is 3
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If in two circles, arcs of the same length subtend angles 60° and 75° at the centre, find the ratio of
their radii.

Ans:

Let the radii of the two circlesbe,, and,, . Letanarc of length ! subtend an angle of 60°

at the centre ofthe circle o fradius r, while 1et an arc of length ! subtend an angle of 75°
at the centre ofthe drcle o fradius rg.

| =

radian

- | L

(]

18 C
Now, 60° =3 fadian ang 75° =

We lnowrthat ina circle of mdius ¥ unit, ifan arc of length 7 unit subtendsan angle &8
!
radian at the centre, then & = . orl=rf

o a:1d!=nm
3 2
o A |
T O
3 12
s
=r =2
4
no3
] .
r,o 4
Thus, the ratio of the mdii iz 54,
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Find the angle in radian though which a pendulum swings if its length is 75 cm and the tip describes

an arc of length
(i) 10 cm (i) 15 cm i) 21 cm

Ans:

We lmow that in a drcle of mdius ¥ unit, ifan arc of length  unit subtends an angle @

f
radian at the centre, then? ==

r-
Itiz given that ¥ =75 cm

()  Here,i=10cm

10 ) 2 .
= radian = radian
75 15

(iyHere, =15 cm

15 ,
& =— radian =

= radian
75

|
5
(iif) Here, ! = 21 cm

2 ) 7 ,
& == radian = — radian
75 25
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Find the values of other five trigonometric functions if “O8X =~ x lies in third
F
quadrant.
Ans:
]
COS Y = = —
2

. 3 2
sin” x+cos” x =1

= s5in" x=l—cos" ¥

iy IR = ] e
3
L2
.2 I 3
—5in"x=1-— i
4 4
f_‘
. |'_'_|
=Sy =*t—

=
. 2
SITT X = oo =
. 3
11N X = = =
2
i 7
COS QLY = — — —
SN X ‘ W3 | 3
.2
\ J
PO
W
sin 2
sy o= ) i~
lanx = - Y %3
CoOs X | ] |
_’I
N, =)
|
cotxy = = —
tanx 3

[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams



[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams

Find the values of other five trigonometric functions if SMYXY =7 x lies in second
quadrant.
Ans:
. 3
51N X = —
5
1 1 5
COSEL X = e = e =
smx [J3} 3
| 3 )

sin“ x+cos  x =1
= cos  r=1-sinx

£y

Lalk

= |
=0T =1 = |
LA |
. 9
= 08" x =1 .
23
5 16
> COST X =
25
4

T CO8 X =

L

Since x lies in the 2°d quadrant, the value of cos x will be negative

4
COSX = =
5
] 1 3
SeCy = B e
COsS X | 4 | 4
5
30
t sinxy L 5) :
any = o - _——
COs X | 44 4
L5
1 4
colxy = ——
lan x 3
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Find the values of other five trigonometric functions if €Ot¥ = 4 - X lies in third

quadrant.
Ans:
3
cot xy = -
4
] ] 4
121 | e —— - —— - — :‘
cot x | 3V 3
L4 )
l+tan” x =sec” x
F 4 i
=1+ —| =sec x
W
16 3
= l+—=sec"x
9
23 7
— =800 X
0
=>secy =E -
Il

Since x lies in the 3% quadrant. the value of sec x will be negative.

5
SECX = ——
S
-}
. | | 3
COs Y= = — = ——
secxy 3 A
|3
| .,
sin A
mny =-——
CO5 X
4 sinx
$ _1 o -
i =2 |
LS5 )
. { _I, | |/ _11 \'! _I_
=S RINX =] P el R
I\.E_.. L ]
| 5
COSEC X = — .
snx 4
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Find the values of other five trigonometric functions if S¢CX= 5 . x lies in fourth

quadrant.
Ans:
3
.}
2
| ] 5
COSX = = == e—
Secx (13 | 13
5

sin"x+cos" x =1
= sin"x=1-cos x

o

_ {2
=>sin =1 —
'a.l_‘l,l
.2 25 144
= 5in Ty =l-— =
169 169
12
=5 §inxy =+—
13

Since x lies in the 4% quadrant, the value of sin x will be negative.

12
5inx=——
3
1 I 13
cosecy = —— = = -
sin x [ lul 12
- )
h =
[ —12 |
siny L 13 ) 12
lanx = = o=
cos X [ 3 5
W13 )
1 1 3
oty = ——— e e
tanx | 12 | 12
L5
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Find the values of other five trigonometric functions if ¥NX ="« lies in second

quadrant.
Ans:

]
AN X = == =
|'3I

1 12

colx = = — =

tan x | 5 ] 5

Lo12,

e

I3
—secxy=+—

2

Since x lies in the 274 quadrant. the value of sec x will be negative.

13
SECY = E"-'
1 I 12
CO‘S A== (- """ _: =Y - '“:
5EC X | 13 | 13
12
511 X
tanx =
COos
5 51 X
T e s T
12 12
Lo13)
) (51 ( 12 5
=snxy=|——— x| —— =
A R 3
| 13
CU‘SECI = —— = —— - .. = _
s x | 22
W13
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Find the value of the trigonometric function sin 765°

Ans:

Itis known that the values of sin x repeat after an interval of 2m or 360°.
1
V2

;8N 763° = sin (2% 360°+ 45°) = sin 45°

Find the value of the trigonometric function cosec (-1410°)

Ans:
Itis known that the values of cosec x repeat after an interval of 2 or 360°

osec (—14107) = cosec(—1410° +4x360°)
=cosec (—1410°+1440°)

. C
-7

osec3n®

Find the value of the trigonometric function Tan -

It is known that the values of tan x repeat after an interval of mwor 180°.

Ans:
][‘.]T!.' i Ll =] 3
Sotan =tanb—m=tan| 6T +— |=tan— =tan 60" =3

o] 5 | a | *

a 2 ' ) a2
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[ 1w

Find the value of the trigonometric functiuns'”% ! |

Ans:

Itislmown that the values of sin x repeat after an interval of 2w or 360°

-

1w 11 } fy 3
. 7 - . W3
.'.sm|——|=5|n;— +2x2n =50 — |=
3 \ 2 A L 3 J 2
{15

Find the value of the trigonometric function C“ik 4

Ans:

It is kmown that the values of cot x repeat after an interval of w or 1807

T i 15 A T
Soeot] ——— =oof ——+4n | =cof—=]
i 4 J 1 —1- J 4

L AT . T LT ]
51N — F0sT — 1;1“' ..... —
O : 4 2
Ans:
sin” r FCos” tan” T
I:‘: = v n.- H
LHSE. 6 1
LY (1Y
= P {1y
l 2 |a 2 | }
1 1 1
— o — ] = —
4 4 2
=R.H.S
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2

2sin’ L n 2 Tn 3
Prove that <5107 ==+ COSCCT === 05 = = =
G 5] 2

wiA

Ans:

L a7 ,Im L@
LHS = 25in° —+cosec ?'CGS -

(5 seo w3
=2 —| +cosec’| n+— || —
2 62

: T St LW
Prove that ¢Ot E+cusec~g~+;tan E:ﬁ

Ans:

LHS +:vnntz'E+::||:lsvfzvcjﬂ:4-31:-1!':ZEII
6 6 6

(8 ool

:3+{:0$&EE+3X~I~
(3] 3

=3424+1=6
=R.HS
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.
. 2 3m ) T , T
Prove that 28in° Y + 2 Cos” i 2sec” —=10

Ans:

. 2 3T LT .
LHS=2sin"—+2c08 —+2sec”

[ | =

Find the value of:

(i} sin 752
{ii) tan 15°
Ans:

(i}sin 75%=sin (45° + 30°}

=sin 45% cos 30° — cos 457 sin 30°

o= \
i V3 i 5
I= 3 [ .
e W FA
[+ =
N2 | V3]
e orrs o rm T i
/ f f
22 242 242
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{lijtan 13%=tan (45— 309

1an 45°% — 1an 30° tan x —tan y
= (an (X = J) = st
1+ tan 45° tan 30° | +tan xtan y
L -
k)
i)

e (B-) 5B
Vet (Ba)(V-1) (V) -y

4—2@ mﬁ_ﬁ

]

3-1

Prove that: ©9% = x |cos E_}’ —sin E—X]““(E_}’ =sin(x+y)
A 4 4 4

Ans:

I
td | —
2
o
o
|7
e,
|3
|
}l‘
M
e}
=]
[FF]
=,
| =
|
et
I
[—
+
b | =
|
[
=,
=
T,
I
|
i
e —
=,
=
=,
I
|
e
S
| I

3 |

oo )]
et (Z-)e (33 s (Z)- (3 )]

»2cos AcosB=cos(A+B)+cos(A-B)
—2sin Asin B = cos{ A+ B)—cos(A-B)

2 aonf(2-x )¢5y )}
-cos| 2-(x+y)|

=sin(x+y)
=R.HS
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tan| T4x -
(4 ]_[lﬂanx]
Prove that: [T{ ] 1—tan x
tan 4—?';

Ans:

tan A +tan B
I-tan Atan B

tan A —tan B

and tan{A _B}: l+tan Atan B

Itis known that tan (A +B) =

~LHS =

s 5
T
tani +lan x

- - l+tanx
tan Z+3< I—tan— tanx 1= tan x l+tanx )
[ a _Li-ranx _[ ']:RHS

et

r
T ] n 3 [l—um.\:]
—-x tan — — tan x ==
4 + I+tan x

l-tanx
tan

I
|+ tan = tan x
4 J

S

cos(n+x)eos(-x)

. i s
Prove that sin [‘.I'E B x}cos[§+ x]

4
=col™ X

Ans:

cos{m+x jeos(—x}

sin{m - x}ms[% + x)

LHS. =

_[Feosx][cosx]

~ (sinx)(~sinx)
_ ~C08” X
 —sin’x

=cot” X

=RHS.
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cos [3—1: + r]ms{l:t + x}[cnt(B—E - x] +cot(2n +x}:| =1
2 2

Ans:

LHS = C{}S[ﬂ +x]ms{2n +x}{cm [iﬁ- x]+mt (2x +x]:|
2 2

= sin x cos x| tan x +cot x|

. sinx  Cosx
=SinxCosx +—
COsXx  sinx

_ sin” x+cos’ x
= (sin x cos x )| ——————
SIN X Cos x

=] =R.HS.

Provethatsin{n + 1lx sin{n + 2)x + cos{n+ 1llx cos{n+ 2)x = cos x

Ans:

LHS =sin (n+ Lk sin{n + 2+ cos (m+ 1k cosinm + 2

:%{Esin(nﬂ)xsin(n +2)x +2c05(n+l]xﬂﬂﬁ{“+2}"]

B cos{(n+1)x—(n+2)x}—cos{(n+1)x+(n+2)x]

2 +eosf(n+1)x+(n+2)x}+cos{(n+1)x—(n+2)x}
.+ —2sin Asin B = cos(A +B)-cos(A - B)
2cos AcosB =cos(A +B)+cos(A-B)

:%xzms{[nﬂ]x—[“ +2}x}

=cos(-x)=cosx =R.HS,
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3 3 .
Prove that E{)S[Tﬂ+ x}—ms[f— x) =—28inx

Ans:

Itisknown thatcos A —cosB = —25in(A+B].sin[ ﬂ;B}.

2
SJLHS =cos [3_31:+ x)—cos(E—x]
4 4

. mh.
=-2sin n—E 3inx

. T,
=-2sin—sinx
=—2x ! # 85X

2

=-—2sinx

=R.HS.
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Prove that sin® 6x - sinf4x = sin 2x sin 10x

Ans:

It is known that

. . A+ A-BY (A+BY) . (A-B)
sin I._‘,.‘ +s1n H e : 21mn ﬁlj lcos| — .-} . sIn .-‘1"\. — 5N [; e 2 Eﬂ:';| .............. l -;i'” | .-‘ ..... ﬂ }J
i ' : J

-
. = s . = r N, =

- LHS. =sin“6x — sin‘dx

= (sin 6x + sin 4x) (sin 6x — sin 4x)

oo [ BX +4x) Chx—dx ! 5 fox+4xY |, fox—4x)
= ._}i]]1| |cu.~i| | _cn_v.| |.H]Il| |
2 2 y ) 3 | 2 )

I"'. - .'l , - s
=(2 sin 3x cos x} {2 cos Jxsin x)
=(2 sin 3x cos 3x) (2 sin x cos x)
=sin 10x sin 2x

=R HS.
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Prove that cos? 2x - cos® 6x = s5in 4x sin 8x

Ans:

It is known that
i &" _ *

(A-B)

i " *
: AL+RB i
cosA+cosBe Jeoos| — P gm:~| . cosA—cosB =
I | |

\ i r 4 i 7 FA

S (A+BY
—,;;_{||}| ,..’ |$i|}

4 - J

~LHS =cos* 2x—cos* 6x

=(cos 2x + cos 6x) (cos 2x — 6x)

= [ £ COS; |h||'|

1
, i # e

(2% +6x) 2x —6x ) C(2xa6x ) . (2x-0x)
=|2 —— |cos| ———— ||| =2sin S ' 5

LY

b r \ - r

=[2 cos dx cos(-2x} ][ -2 :~:i11-1x.~ii|1{—f_’x]]
=[2 cos 4x cos 2x] [-2 sin 4x (—sin 2x}]

= (2 sin 4x cos 4x) (2 sin 2x cos 2x}

=sin &x sin dx

=R HS.
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Prove that sin 2x + 2sin 4x + sin 6x = 4cos5? x sin 4
Ans:

LHS =sin 2x+ 2 sin 4x + sin 6x

=[sin 2x + sin Bx]+ 2 sin 4x

v o v W ]
L IN O 2x-06x) :
={23m| 5 ] {14 2sin4x

H 2 }
L AN & y

.. i qein| A+B (A-B
wsinA+sin B = 2sin — |L'Uii —— |

=2 sin 4x cos (— 2x) + 2 sin 4x
=2 sin 4x cos 2x + 2 sin 4x
=2 sin 4x (cos 2x + 1)
=2sin4x(2costx—-1+1)
=2 sin 4x (2 cos® x)

=4dcos- xsin 4x
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Prove that cot 4x (sin 5% + sin 3x) = cotx (sin 5% - sin 3x)

Ans:

L H.S=cot 4x (sin 5x + sin 3x)

cosdx |, . (Sx+3x) (Sx-3x'
= — 2sin | |
sin4x 2 / \ 2 / |
. . (A+BY (A-B)
'.'5111A+!nn|i=25;|n| |L‘ﬂﬁ| |

(] y (]

ar A . i

[2 gin 4% cos \]

=2cosdxcos x

E.H S =cot x (sin >x — sin 3x)

- CU5|
SINX | \ 2

| b

COSX | ,

sin|

; |
\ e i

Sx+3x ) . [ Sw—3x) ‘

v sinA —sinB = chs[ A:H .‘iin[ .ﬂ.:H |

'y = P | i

COS X .
=——[2cos 4xsin x]
S X
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Prove that €0s9x—cos5x _  sin2x
sinl7x —sin 3x cos 10x

Ans:

It is known that

cosA —cosB= —ESin[A;E]sin[ﬁ;B), sinA —sin B :Zcos[ﬁgﬂjsiﬂ[ﬁggj

S LHS=LO0s Ox —cos5x
5inl7x —sin3x

el Ox+5x ) . (9% -5x
—2sin .5in
B 2 2

B ~2sin Tx.sin 2x

B 2eos0x.sinTx
sin 2x

cos 0x
=R.HS.
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Prove that SN Sx+sin3x _ tan 4x

COS3X +Cos3x

Ans:
It is known that

B]CGS[AT_B], cosA+coshB = ZCGS[A;B]CGS(H‘;B]

.

sinA+sinB = 23in[ﬁ+

~LHS =Ssindx*sindx
COSSX +Cos3x

L3R+ 3x Sx—-3x
2sin LCOS
_ 2 2
[Sx +3x 5% —3x
2cos .C0%
2 2

_ 2sindx.cosx

2eosdx.cosx
_sindx

cosdx
=tandx = RL.HS.
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sinx —sin
Prove that smx-smy _
COSX +CO8V

X =V
Iﬂl.’}—:]r

Ans:

Tt is known that

3in A —sinB =2m[h;B]sin($]* CDSFL+CGSB=2BDS[A;B]CGS[A_BJ

2

LHS = SINX —5iNy
COSX +COSY
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COs X +C0os3x

Ans:
Itis known that
I ;"?'u 1

sin A +sinB = 2sin| -

.

a5

CTA+BY
{COS {
W, s / W s /

(A-B)

[, cosA +cosB=2cos

COSX +C0583X

F3x ) [ x—-3x
t:u:s|
- | |

¥ g X A

-
(%
3:‘:111|
I,

5o [X+3x A
2cos|

sin2x

 cos2x
=tan 2x
=R.HS
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51N X =510 23X .
Provethat 2.0 2 - . =2sinx

sin’ X —cos” X

Ans:

It is known that

i’ fs

. . A+BY . fA-B"
sinA-sinB=2 -;m'l

Isin| ‘ cos’ A—sin” A =cos2A
r 4

2

SN X - sin 3x

SLHS =sin’ x—cos X

Ao [XA3XY L x-3X
2cos| ~~ Isin|

— 08 2%

2cos 2xsin|—x)

- 052X
—2x(—sinx)

=2sinx =R.HS.
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Prove that COS4X+cos3x+coslx
sindx +sin3x +5in2x

cot3x

Ans:

LHS =Cosdx+cos3x +cos2x
sin4x +sin 3x +sin 2x

u{m54x+m52x]+c053x

* (sindx +sin 2x ) +sin 3x

dx 4+ 2x dx - 2x
2cos 5 cos 5 + 008 3%

o (Ax+2x 4y —-2x .
2sin cos +31n3x
2 2
!:'.‘C(}S.ﬂs +cosB =2ms['ﬂ1L :B]CDS[A;B], smA+sinB= Esin[fﬁlgﬂ}cm[#}]

_ 2C083X COSN +C083X

~ 2sin3xcosx +sin 3x
cos3x(2cosx +1)
sin3x{2cosx+1)
=cotIx=R.HS.

Prove that cot x cot 2x - cot 2xcot 3x - cot 3xcotx = 1

Ans:

LHS =cotxcot 2x—cot 2x cot 3x—cot 3xcotx
=cot x cot 2x — cot 3x (cot 2x + cot x)

=cot x cot 2x — cot (2x + x) {cot 2x + cotx)

cot2xcotx —1
= O X €Ot 2X — |~ (cot 2x + cot x)
cotX +cot2x
m}[{A + B}zm
cotA+cotB

=cot x cot 2x — (cot Zx cot x — 1)
=1=RHS5.
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4tan x(l—tanl x)

Prove that yan4x =
1-6tan’ x +tan” x

Ans:

It is known that tan 2A = — 1A
[—tan” A
S~ LH.S =tan 4x =tan 2(2x)

B Man 2x
I—tan”(2x)

z(zm";« _____ ]
I —tan® x

dtan’ x
[I—Ian2 .\:}2

( 4tan x ]
l—tan” x

{I —tan” x): —4tan” x

(1-tan’ K}:

4tanx(|—tan: .\L}

{] ~tan® x): ~4tan” x
B 4[:3nx{1-tanix]
Cl+tan’ x - 2tan” x—4tan’ x
~ dtan x(l —tan® x)

C1—6tan” x+tan’ x

=R HS,
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Prove that cos 4x = 1 - 8sin®x cos?x

Ans:
LHS =cos 4x

=cos 2{2x)

=1—2sin? 2x [cos 24 =1-2 sin* 4]
=1—2(2 sin x cos x) [sin24 = 2sin 4 cosAd]
=1 -8 sin‘x cos*x

=R HS.

Prove that: cosex =32 cosfx- 48Bcos?*x + 18cosix -1

Ans:
LHS =cos 6x

=cos 3(2x)

=4 cos® 2x—3 cos 2x [cos 34 =4 cos’ 4 —3 cos ]

=4[(2 cosx— 1P =3 (2 costx—1) [cos 2x=2 cos* x— 1]

=4 [(2 costxf —(1¥ =3 (2 cos*x)* + 3 (2 cos® x)] — 6cos~x + 3
=4 [Scosfx—1-12 cos*x + 6 cos*x]— G cos’x + 3

=32 cos®r— 4 — 48 cos*x + 24 cos*x — G cosTx + 3

=32 cos® — 48 cos*x + 18 cos*x— 1

=R HS.
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—

Find the principal and general solutions of the equation tanx =3

Ans:
Il_
fanx =-/3
-~ Y s w,
_ T o= [ dm ' T T =
It is known that tan : +3 and tm1| — | tan| m+ : tan — = /3
3 LN n r LN 2 2
T 4

Therefore, the principal solutions are x = '1'. and ER

d

MNow, tanx = ian—

-

]

mn
= Xx=nn+_, whereneZ
2

s .
Therefore, the general solution isX =0+, where ne £
|

Find the principal and general solutions of the equation gepyx =2

Ans:
secx =2
T St i ) s
1 4 w d 4
It is known that sec— =2 and sec— =sec| 2m—— |=sec— =2
3 2 [ A ]

m
Therefore, the principal solutions are x =" and 2 -

i
MNow, secx = F\'SL‘E

| =

= COS X = CO05

3

L

T ;
= = 2nmt — where ns /2

. |

i
Therefore, the general solution isX = Inm+ 3 where n € £
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e

Find the principal and general solutions of the equation ¢otx = —/3

Ans:
CotX = —3
. T
It is known that cot— =43
6

iy T % - - Iy T % T i
cm| T—— | —col —'3 andcot| 2m— —cot —'3

\ o) 6 s il f
. m - llm [
ie., cot— =—+/3 andcot =—+3

]

- . . Sm lim

Therefore, the principal solutions are x= — and ——.
6 6
Sm
MNow. cotx =cot
i}
sm ]
= tanx = tan— cot X = —
(i} tan x

] .
=X =N+ — ., wherene Z

. k4 )
Therefore, the general solution is x = nn+ - where ne Z
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Find the general solution of cosecx = -2

Ans:
It is known that

T
cosec— =2
6
< \I I.- — by
] T 1 T i s T
Soeosec w4 | =—cosec— =-2 and cosec| 2n =—gosee—=-2
i O/ (i) i il §]
, Tn [ Im
le., cosec— =-2 and cosec ==
[§] 6
. o . i llx
Therefore, the principal solutions are ¥ =—— and
3] G
T
Now. cosecx =cosec—
i)
: Nk I
= SINX = 5N — COSECXN = —
6 SN X

) o {7 .
= x=nn+(-1) e where ns 7,

3]
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Find the general solution of the equation .acdx — cos?x

Ans:

cosdx = cos 2x

== cosdx—cos2x =10

AN E2x L T AN -2
=» ~2sin — sin| ——— =)

{'.'MA—CDSB = —ESin[h:B)sin[A;B]}

== gin3xsinx =1}

=sin3x=0 or sinx =10

S3x=nm ar x=nm wherens 7
N .

:H:ZT or x=nm wherene Z

Find the general solution of the equation €083X+cosX—coslx =0

Ans:
COSIX+COsX —cos2x =10

Ix Ix =X A+B A-B
::vzcm[ x:k]ms[ : "J-—msh:ﬂ [cusAwosB=2cm[-——§——]ms(-——2———ﬂ

= 2005 2xcosx —cos2x =10

= cos2x(2cosx~1)=0

= cos2x =0 or 2eosx—1=0
1
=»cos2x=0 or COSX = 5
i b
2K = [2n+|]§ ar COSX =C0S—, where ne 7
2
T n
ﬁx:[inﬂ]z or X=2nﬂi€, where ne Z
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Find the general solution of the equation SiN2x+cosx =0

Ans:

sin2x+cosx =0

= 2sinxcosx+cosx =
= cosX(2sinx +1)=0

—»cosx =0 or 2sinx+1=0
: - T
Now. cosx =0=>cosx=(2n+1) —, wherene Z

2einx+1=0

' N, i Y
: ~1 .o L ) .| ny . Tn
= ENE=—=—SIN—=58I| T+— | =5IN| T+— |=&8N—
2 6 6 ) A o) &

w 4T .
= x=nn+(-1} o where n e Z
¥

TC n /7T

Therefore, the general solution 15[3” ' ”'; or nt+(—1) ﬁ neZ
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Find the general solution of the equation $€¢” 2x =1 tan 2x

Ans:

sec” 2x =1-—tan 2x

= l+tan” 2x =1 — tan 2x
— tan” 2%+ tan 2x =0
= tan 2x(tan 2x +1) =0

= tan2x =10 oF tan2x+l=10

Now, tan2x =1
= tan2x = tan 0

= 2x=nn+l, where ne Z
T _
b N = — , where ne 2

tan 2x+1=10

( i in
T e |: tan —
4 ) -4

T
= tan2x =—-1=—1an— = tan
4 \

= 2x=nmn +—, wherene £

nmo 3 .
A= b, W here ne 7
X .. nm nt 3m
Therefore, the general solution is 5 or — + g neZ
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Find the general solution of the equation sinx+sin3x+sinsSx =0

Ans:

sinx +sin3x+sins5x =0

=>sin3x(2cos2x+1)=0

=sin3x=0 or 2cos2x+1l=0

Now, sindx=0=3x=nn wherene 7
e, x= ? where ne 7
2eos2x+l=0

- | T T
=% LS 2K = — = = 05— = CO§| M= —
2 3 3
In
::-cc:-sh:ms?

= 2x=2mti~%£, where ne 2

T
=N = mtiE* wherene 7

(sinx +sin5x)+sin3x =0

x4+ 5% - 5x . . . (A+B A-B
::{Zsm[xt X]cos[xjhﬂ+5u13xﬁﬂ {smﬁ+sm‘:’3$25m( ; ]ms( > ):I

= Jsinix t:-:}s{-.".x}-i-ﬁin 3x=10

= 2smaxcos 2x+sm3In=0
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h 2eos T cos o + CO8 3n +C08 -0
Prove that: PN — =
13 13 13 3

Ans:
LHSE.
T O 3n 5%
= 205 —CO5— + CO5— + CO5 —
3 3 3 13
in 5= imr 5n
x 9n [ERNER P RN
= 2 008 e QOF o o D 008 ]| S | 0Og [ et
13 13 2 2

T Ur 47 -7
= 2¢08—C0S— +2C08—C08

13 13 13 13

T 9n dx T
= 2008~ 08— +2 CO8 ~— COS
I - - - -

3 15 3 13
x| O 4z
=2¢os—| COs— +C0s
13 13 13
[ (9, 4n) (9n_4x
=2¢05— 2cos I3 13 Cos 1313
13 2 2

anustM 2t:|:n$3~tvu::«:bsujm:"E
131 2 26

T 5n
= 2008~ x 2 ) X €08 =
13 2

=0=RHS

X+ -y
[cmﬂm:zm['tz FJWS(}L > H
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Prove that: {sin 3x + sin x) sin x + (cos 3x —cosx)jcosx =0

Ans:
LHS.

=(sin 3x + sin x} sin x + {cos 3x —cos x) cos x

. » + ] *
=SININSIN Y+ 50 X+ COS3INCOSN —Cos™ X

. u > . X
=c0533m5x+5|n3xsmx—(cﬂs ¥ —5in x)

= oS (3x - x] ~ 05 2x [CDS{A ~B)=cos A cosB+sin Asin B]
= 082X —Cos2X

=)

=RHS.

. . : X+y
Prove that: {msx+cm }-‘}2 +(smx—su1}'} =4cos’ Y

Ans:

LHS.= (cosx+cosy }: +(sin x —sin y‘}:

=¢os” X +cos” y+2cosx cosy+sin’ x+sin’ y - 2sin xsiny

= (cos” x+sin’ x}+{cus: v+sin’ ;-;)+ 2(cos x cos y —sin xsin y)
=1+1+2cos(x+y) [ﬂus(ﬂt + B) =(cos A cos B sin A sin B)]
=2+2cos(x+y)

:2[!+cnﬁ[x+ x]]

{
:z{nzmi"”

]—1} [ cos2A = 2cos” A—1]

=4cusl["‘;"’]=R,ﬂ.s,
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Prave that: {cnsx ~ CODS y}: +[sin X —s8in }']3 = 4sin® > : y

Ans:

LHS =(cosx—cosy) +(sinx—siny)’

=08’ X +c0s” y—2cosxcosy +sin’ X +sin” y—2sinxsiny
=(cos” x+sin’ x)+{cos” y +sin” y) - 2[cos xcos y +sin xsin y]
=1+1-2 cos(x -y} | [ cos(A~B)=cosAcosB+sinAsinB |

:2[1—-(:(:5{:{—}*}]

=2{1*{1—23in1(ujﬂ [t053ﬂ=1~13iﬂ1f’i]
2

Prove that: SINX +5in 3% +sin3x +sin 7x = 4cos x cos 2x sin 4x

oit?)

Ans:

Itislmown that sin A +sinB = Esin[A i

SLHS =sinx+sin3x +sinfy +sin 7x

= (sin X +sin 5x) +(sin3x +sin ?x]

. x45x X —5x L3+ 3xn-Tx
= 2sin 0S8 +2sin cos
2 2 2 2

= 2sin3x cos(—2x )+ 2sin 5x cos(-2x)

=2sin3xcos2x +2sinSxcos2x

= 2¢0s 2x [sin 3x +sin 5x|

- ECGSEx[ZSin[3}{:5){]-%5[3:{;5?{]}

= 2¢0s 2x| 2sin4x-cos(-x)]

=dcos2ysindxcosx = R.HS.
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(sin 7x +sin 5x) + (sin 9x + 5in 3x)
= tan 6x
(cos 7x +cos 5x) + (cos 9x + cos 3x)

Prove that:

Ans:
It is known that

sin A +sinB = Esin[’éﬁ_

B A-B A+B A-B
-CGST,EDSA+CDSB#ECGS 3 - C0g >

{sin T3 +sin Sx] +{sin Ox + sin 3:!-:]
LHS = (

o8 7x +cos 5x ) +( cos 9x + cos 3x)

. [?x+5x‘~ [?x—ﬁx“ﬁ ) [9x+3x] [‘)x—Sx}
Z 51N - C0S -+ ZSIII 0S8
- 2 J 2 J 2 2
- 3 c_E . W
ZWS[TK+5XJ-cﬂS[?k SxJ . Ecus[gx‘fh]-cus[qn J?{J
2 2 2 2

- [2sin 6x - cosx]+[2sin 6x -cos3x|

B [2cos6x-cosx|+][2cosbx-cos3x]

_ 2sin6x[cosx +cos3x]

 2cosbx [cosx +cos3x]

=tan Ox

=RHS
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.
. . . ) X 3x
Provethat: sin3x +sin2x—sinx =4sin xcc}sicns?

Ans:
LHS =gin3x+sin2x —sinx

=gin 3x ‘:n{sin 2x - sIn :{}

I N B F AR A
:sin3x+{2cus| 2 x]sin[zx xﬂ [sinA—sﬁnﬂzﬁcus AB sm[ A B]j;
L2 2 ) o2 2

3x ).
=sm3x @[chs(mﬁ |sm{v§vﬂ
2 )

W ) -

. Ix . x
=351 3x + 2 COs—— §in —
2 2

. 3x 3x 3 . 0x . ;
2 3E0 = s COF e o 2 OO e S10Y [mll?f%:Z;mA-cosB}
2 2 2 2

x| C(x)
chus[—x} sin[3—xJ+sm EJ
2 )72 2

[(ﬁﬁé_[ilg

; 2 £ -

2/ = [sinﬁ+sin8=25is1|&JrBchs{A Bﬂ
v o2 2 )

[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams



[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams

Find Siﬂi,EDSi and tan i,if
2 2 2

tan x = 1 X in guadrant II

Ans:

Here, x is in quadrant IT.

LI
fa — <X
ie.,

2

g
| =
=

X x x
Therefore, SN~ €057 and tan — e a1 positive.

. 4
Itis given that tanx=——.
3
X s (=47 16 25
sec  y=l+tan" x = E+| — | =l4+—=—
L3 g 9
s 9
S CO8T X = —
25
3
=»COS X =1 —

)

Asxisin quadrant IT, cosx is negative.
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- COs XY =

+ X
MNow, cosx = 2cos” 5—]

e =2C(}5:-{-i
3 2

5
:u:ﬂvs£=L [ =:l:lsE is 5itive}
25 ‘ 2 PO

LoX X "
= 5h—=—F |: SII'IE s pDSI[IVE‘:I

X X 245 5
cos— and tan — ——, ., and 2
23 5 7 5

Thus, the respective values of 511 5"
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1
1. X In quadrant III

. X X X
Find H]]'E-;'-. CL]H:]; and lﬂ]'l-;‘- for COSX =

Ans:
Here, xis in quadrant IIT.

. 1
It is given that cosx =-——.
q
cosx=1-2sin" —
)
2N l=cosx
=5 §in" - =
¥ 3
i 1 A { 1 4
]| | | 1+ .
R w30 L 3] 3 2
=8I —= L = ==
2 2 2 2 3
LoX W2 LoX ..
=S — = —= |0 SIn— 1S positive
2 43 2
,l; I~ =
.0 V2 A3 Wb
2 B e = e X o =
: -\.'3 \,'3 ]
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T .
Now, COSX =2cos™ 1
CO1Y (3-10 (20
I+ —=
X I+cosx i) 03 ) L3) 1
e 2 i 1 11 = = = = =
2 2 2 2 2 3
X 1 L .
= s —=——F cos— 15 negative
A 3
o W3 i
o
: I W3 —‘JE
7L COS = = = X e = e
2 | /3 k]
sin v;
st b5
7 W3 J S
tan — = —— = = e == —a 2
X 10
cos | _ |
& RIEN.
I
. X X d X \.'() L] 1 =
Thus, the respective values of S, OS5 an m112 are 3 7 3 v AL =&
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o X n ‘J‘ . L:I ’ A 5 & —_ ]
Find 51 5 Cos— and ian 5 for SHX = 4+ X in quadrant 11

Ans:

Here, xis in quadrant IT.

X X
Therefore, S0 3 €08 and '8P are all positive.

. . 1
It is given that sinx = e

, ~ f1) 115

cos’ X =l-sin’ x=1-| ~ | =l-—=-
\4; 1§ &

..... _— \‘IIIS

= P05 X =—— 4 """ [cosxis negativein quadrant IT]
i [P

|- _\."]3
. ox  l—cosx 4 ) 44415
s5In° —= = =
2 2 2 8
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X 4+u"ﬁ

. X, "
= sin—= o sin— 1s positive
2 8 2

X, ‘s
’ COs - 18 pusﬂwe]
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) {4 _ _____ : +~f’f5]
I T SRR . BN E
2 cos > \.I'anqu_SJ JE—Z\E

4

"\/E+2Jﬁx8+2~!ﬁ
8-2415 8+2415

(

3+2~JT52
} =B+2£§=4+Jﬁ

64 —-060 2

x x x  yB+2J15 82415
Ie * L

gSin—, cos— and tan—
2 2

2 4 4

Thus, the respective valuss o

and 4+u"'ﬁ

sin - -_;
Find the principal value of &

( ]--.' -l--sin[ﬂ]-sin[-i]
Let sin! " Then sin yias 2 6 6

We know that the range of the principal value branch of sin™! is
B
S
and sin 6 -
- ] . om
—— |15 —=.
2, 6

sin '[
Therefore, the principal value of

Answer

td | —

N E
A
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ﬁ“‘n

/

o]

cos '[
Find the principal value of

Answer

4
cos| — |
2 6

3 g 3
Let cos '[— =y, Then, cosy=—
5 : 3 5

1

We know that the range of the principal value branch of cos™ is
3
[0, ] and cos [ —] = £
6 2
I [ Jj ] g
cos | — |15 —
2 6
Therefore, the principal value of A
Find the principal value of cosec™ (2)
Answer
i
cosecy=2= Cn.‘itﬂ[—].
Let cosec * (2) = y. Then, 6
| —E.E}— {0}
5% A
We know that the range of the principal value branch of cosec™is L < =

i X
cosec ' (2) is .
Therefore, the principal value of 6
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tan”' (/3
Find the principal value of ‘ )
Answer

Let tan '(—ﬁ)=_v. Then, tany = —J3 =—tan I: - tan[—g].

We know that the range of the principal value branch of tan™ is

nn %) .
[~;,;] and tan[—g] IS *ﬁ.

- -

tan '(u@]is .

Therefore, the principal value of :

p[ l ]
Cos — 5
Find the principal value of -
Answer

Nl = 1 [ T 2x
Let cos | —— |= y. Then, co5 y = —— = —C05| =C0S| T—— |=C0S .

2 2 \3 3 3

We know that the range of the principal value branch of cos™ is

[0,x ] and cns[E]= -l.
3 3

-

.[ 1 ]
cos | ——
Therefore, the principal value of -
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Find the principal value of tan™ {(—1)

Answer

xn
tany=—l= —tan[ ] an ]
Let tan~! (—=1) = y. Then, 4

We know that the range of the principal value branch of tan™t is
nxn 8
[__ 2 and lan[——]=—l.
2 2 4
: ; n
tan”' (=1) is —=.
Therefare, the principal value of 4
sec
Find the principal value of “ﬁ
Answer
4l 2 2 T
Let sec — | =y, Then, secy=—=sec| — |,
3 NE] 6
i

We know that the range of the principal value branch of sec

[ﬂn] { }\andsm[zjzg%.

=0

jE] 1S

sec '[
Therefore, the principal value of
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L‘Ul"(ﬁ)

Find the principal value of

Answer

Let cot '[v‘ri):_r.'['hcn. cot y= in_:.;m[_z_}

We know that the range of the principal value branch of cot™ is (0,n) and

I[E] J.

2 Fy. K
cm](\h)ls -
Therefore, the principal value of ' 6

: I J
Cos —
Find the principal value of \ ‘E

Answer

| I ; ] n n 3n
Let cos™ | ——= |=y. Then, cos y = ——==—c0S8| — | =cos| 1—— |=co0s| —
V2 V2 4 4 4

We know that the range of the principal value branch of cos™ is [0,n] and

of)-k

o=

cos '[—
Therefore, the principal value of
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cosec '(—\E]

Find the principal value of

Answer
b’ f )|
7y - Tl n
Let cosec I(—\Jl) = y. Then, cosec y = -2 = ---cnscc[ = cnsect = |
\4) 4)
We know that the range of the principal value branch of cosec™ is

2| =
[ |

} —1{0} and cnscc[ —E ] =—2.

cosec ' [ - \E) is rr

Therefore, the principal value of 4
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1! (1) +cos '{-%]-i-sin '[_;_J

Lettan ' (1)=x. Then, tanx=1= lanj

Find the value of

Answer

tzm"[l]—1II

G 1 _ 1 (= _ T 2%
Let cos = y. Then, cos y=——-=-¢0s =C08| X—— [=c08
2 3 3 3

()5
eu s )
()

~tan "' (1)+ cos '[Hé]mn [—;J

J..

\-\._,_
oA
g o

]

= z. Then, sinz = - ! = ~$in
2

=n 2n =
"4 3 6
_3ﬂ+8n—ln_ﬂt_3_:rr
- 12 12 4
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cos '{%}* 2sin ‘[%]

Find the value of

Answer

l] =x. Then, cosx = l = l.:l‘.}S.[ E]_
2 2 3

T

3

"

Let cos™' (
|
2

S

. COS 1
\

= - : 1 "
Let sin 'l;]= y. Then, siny = — =sm[—].

.‘]-:'_‘-l“-i‘_,,EH;
2) 3 6 % 3 3

Find the value of if sin™* x = y, then
0< y< ->Syss
4 e B
(A) "=r=T (@) 2 2
T
D<yen _;q'r{;
(C) W (1) -
Answer
It is given that sin™ x = y.
" R 5"
We know that the range of the principal value branch of sin™" is x 2
- E = J-I A
Therefore, 2 2.
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tan"' /3 —sec”'(-2).

Find the value of is equal to
.. L 2n
(A)n(B) 3(c) 3(p) 3

Answer

Lettan 'v3 = x. Then. tanx = ﬁ= tnng.

We know that the range of the principal value branch of tan ' is [

|
IJ|H
b | A
b —

i
s tan”'J3 =

FERE-]

, " " - d) m) 2n
Let sec™ (-2) = y. Then, sec y=-2=-sec 3 |= % n-3 = sec =
s I =

. : el ) n
We know that the range of the principal value branch of sec™ Is [[l,n ]—{;}

2n

* gap) My :;

r.sec (<2) =
- -1 -} _1! 2?‘[“ T
Hence, tan (ﬁ]-scc {-2]_ 3_ : __.3_
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3sin ' x =sin '(3.r—4_r"‘:}, :rrs[ I lJ

Tat 5
Prove 2 2
Answer
k I L | 3 | |
3s5in  x=sin (3_1‘—4_1: ] el=5 =
To prove: 2 2

i~
Let x = sin@. Then, Sin~ x=4.

We have,

B sin '(3,1*-4,,(3] = sin ](3Si“ﬁ'"4sin"f}}

=sin "' (sin30)
= 360
=3sin "' x

= L.H.S.

3cos ' x =cos '[4:4-"' -3x), xe|}, Ij|
Prove ' ' <
Answer
; 1
To prove: L2

Let x = cos@. Then, cos™ x =6.

We have,
R.H.S.=cos ' (4x" - 3x)
= COoSs '{4(:05-‘.; - 31;:(159)

=cos ' (cos36)

=30
=3cos 'x
=1.H.S.
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4

tan ' — +tan "'
Prove

Answer

5
tan”' —+tan ' — =tan" :
To prove: I 24 2
2 7
LHS.=tan' =+tan '—
24
2 7
11 i 24 | i | X+ )
= tan~' A= tan”' x+tan”' y=tan —=
A 2 _ 7 £ 1—xy
11 24
48477
11x24
=tan”' —lXe3
11x24-14
11x24
L 48+ 77 2
=tan ———— e —{

=tan"' ——=tan"
264-14 2

= R.H.S.
250 2
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| ' ] ;31
2tan  =<+tan ==tan —
Prove 2 7 17
Answer
. |I '.]' 1
Ztan —+tan —=tan —
To prove: 2 7
3 !I' II
L.HS.=2tan —+tan  —
2 7
|
' 2'1 . ) . &X
= tan £+ tan  — 2tan”" x = tan -
1Y | ! 1-x°
I—|—J
\ 2
- tan™ o+ tan™
= fan F-;- an
4)
=tan ' —+tan"'
3
-ILI
a Y + .l.
=tan"' =21 tan ' x+tan' y=tan ' —
| 4 1 1—xv
37
(28+3]
=Ian'iz—
[2]—4‘|
21 )
4 31 ,
=tan —=R.H.S.

o
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Write the function in the simplest form:

M+ x°
vi+x =1
G ———, Al
X

Answer

. u'rl +x° =1
tan ——
=
Putx=tanf = @ =1an ' x

— = " 1
i  Vl+x =1 s .[\.Hﬂan'{}'—l

X | tan ¢/
[ sec@ -1 [ 1=cos@ )
=tan” | ———— |=tan |—J
tan L sinf
|-" a 1{}
Esm"_’
-_;[an'i : —
.. 0
2sin - cos
\ 2 2
3 ey & 1 |
= tan lun; =—=—tan  x
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Write the function in the simplest form:

Lanl; l.‘l’l}l

¥

x -1
Answer

1
i
Vi -1
i

Put ¥ = cosec 8 = 8 = cosec ™ x

| |
stan —— = tan ! ———
vxi =1 veosec d -1

N\

= tan ’[LJ= tan ' (tan &)
cot &

x|>1

I |4 I I I ..
=0=C05€ﬂ I=;—S-EC X I:E{IE‘EC X+56C X

I
| =
| N——

Write the function in the simplest form:

| [1—cosx
tan —_— L XN
| +cosx

Answer
(| [1-cosx
tan —_— R
| +¢cosx
gl {1=cosx |
tan ———— |=tan
l+cosx
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Write the function in the simplest form:

[ cosx—sinx
lan —_— |, l<x<nm
COS X +sinx
Answer
([ cosx—sinx )
tan™! | —————
LCOSY+siny /
( | sinx |
~ tan i COs X
sin x
Fr—
L cosx )
f1-tanx )
= tan -—-J
\+tanx
-l =] i b ‘1-.‘ =] i
=tan"'(1)—tan" (tanx) tan =tan~ x—tan" y
I-Xxy
n
——X
4
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Write the function in the simplest form:

| X
tan ——, [_1'|t:u
v —x
Answer
1 X
tan - =
a-=x

: x . : x
Put x =asinf = = =sinf = # =sin '(—]
[4] a

. lan

h's .{ asiné
—F——=1an O
va' =-x° va —a sin“ ¢

S |[ asiné ]-tan 1[arsinf.‘]
av/1—-sin® @ acost

~tan”' (tan@) = O =sin"' =
a

Write the function in the simplest form:

ca>» —<x<
3 L] .
a —-3ax” ) 3 V3

- 2 Ty
: ;[m X—x -a a

Answer :
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tan”’ 3a’x-x'
a =3ax’

x X
Putx=atanf = ==tanf =@ =tan™' =
a a

A 3a*x-x [ 3a* atan@-a’ tan’ @
tan” | ——— |=tan - —
a -3ax’ a —3a-a tan" @
L[ 3a tan@-a tan’ @
= tan 1 3 2
a —3a tan" @

B lan_1[3tanﬁ—mn39]

|-3tan’ @
=tan"' (tan36)
= 39
=3tan"' =

. 1]
tan '[Ecus[lsm ';]J
Find the value of )

Answer

o . [ [n]
5N ==X sinx=—=8In| — |.
Let 2 . Then 2 6

r

X |
=tan ' Ems-n}=tan [Zx---]
u 3 2
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I i
: cotftan ag+cot a
Find the value of ( )

Answer

cul(mn" a+cot”’ -:r]

n 7 I -
=cot| — tan” x+cot” x=—

2 2
=10

] ' i EI i I - 1': i
tan—| sin I =+ Cos ] — |, X<l y>0andxy<l
Find the value of 2 )
Answer
Let x = tan 8. Then, 8 = tan™* x.
Yo 2
. 2x . 2tan @ - .

cosin’’ - = sin '{——-.—]=sm '(sin26) =20 =2tan 'x

1+ x° l+tan €

Let y = tan @. Then, @ = tan ' y.

1=-y* 1-tan’
. cos | ——=cos '[—g’]zcns '(cos2¢)=2¢=2tan 'y

1+ y 1+ tan® ¢

. . (| 11' tl'__}-‘
S lan—| sin 4 COS :
2 4 x 1+ )y

2

= lun[tan ' x4 tan '_r]

o X+
tan | tan
1—xy
X+y

— -}
=Xy
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sin(:-'.in 'i+uu~s ‘.1‘]: I
If 3 , then find the value of x.

Answer

. v =i
sm(sm 'E+cc&s 'x |=1

. . | . . 1Y,
::-sm(sm IE cns(ms '.r)+cus sin IE sm[cns 'x] =1
\ .

|sin(A+B)=sin Acos B+cos Asin B |

(.. .1X., :
=>—xx+cos| sin' — |sin{cos ' x)=1
5 \ 5)
x SR b IR :
=>—+C08| sin~ — Esm(cc}s 'r):l (1)
5 \ 5)

—
Now. let sin ‘E =y.

I'.‘_i_}

[ (1Y _246 (26
5

1 ; 1
Then, siny=—=>cosy = V

Let cos 'x=1z.
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Then, cosz =x =>sinz = 1—1":}::sin](wfl~.r’].
scos ' x =sin '(x'fl-r'\) (3)
From (1), (2), and (3) we have:

f e .
L 246 . , i -
X +cos| cos' 22 rsm(sm 'Vl=x );I
5 5

\ J
x 26 s
_};-I- : ‘\I_.‘.‘_]

5 X + Zq"?;v'rl X' =5
— 2J6\1-x =5—x

On squaring both sides, we get:
(4)(6)(1-x7)=25+x"~10x

= 24-24x" =25+ x" - 10x

= 25x° —=10x+1=0

= (5x-1)" =0
=(5x-1)=0
I
=2 X==
5
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-1 X - ;.¥'+|I[
tan ——+tan ===
If x=2 A+s 4,thenﬂnd the value of x.
Answer
4 x=1 ax+1 =
tan + tan - =
x—2 x+2 4
x=1 x+l
.9 3 T
=tan™ | = AEE |- tan” x+tan”' y=tan
| x=14 x+1 4 ;
x—2 .';’-'rlJ
Gt (x=1)(x+2)+(x+1)(x-2) %
(x+2)(x=2)—-(x=1)(x+1)| 4
DIﬂ_._.r:+.r—2+.r:—_1-w2 =
¥ =4=-x+1 4
=5 tan”' e s| 8.
— _3 ;

-
2

 4=2%° 1
= tan| tan”' - | =tan

425"
— =]
3
= 4-2x*=3
—=2x*=4-3=1

1
2 =
=X ..JE

Hence, the value of x is

t

-

| X+ Y
1—xy
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,( , En}
sin | sin—
Find the values of 3.

Answer
ool 2K
sin SN —
: 3

n
re [__. _}
" ; 27 2 ’ _—
We know that sin™? (sin x) = x if < <=J which is the principal value branch of

1

sin
27 | rr
37
Here, =
sin [qrn—m

can be written as:
._i'.En . 2::"' i n [-n =
sin” | sin =sin" -sm — sin where — e :
3) 3 3 2 L3 2

; .( . ZIJ " .( n) =
~sin™| sin=— |=sin"'| sin— |=—
3 3)" 3
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.[ 3::]
tan tan—
Find the values of 4

Answer

In
tan '(tan—]
4

T =N
¥E =y =
We know that tan™ (tan x) = x if = </, which is the principal value branch of

tan " x.

EE[:E EJ
Here, 4 2 2

tan '[lan—]
Now, 4 /can be written as:

%
tnn"'[tangf]:tan"’ -tan[-—-}n] =tan"' -tan[n—-EJ
4 4 4
: n ; [ 7:] n [-n: !t)
=tan | —tan— |=tan " | tan| —— || where ——e| —, —
[ 4} { 4 4 .22

s1an '[1:1:13—'1]= tan ‘[mn[_—x]]n_—“
4 4 4
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i i 3
tan[sm ' 4+cot™ ;]

Find the values of

Answer
o ; 3 — 4 5
sin”' = =x sinx==-=>cosx=vl-sin"x=—=secx=".
Let 5 . Then, 5 5 4
- 2 3
stanx =vsect x—1 :J—s— =—
16 4
3
sLx=tan" =
4
", sin 'i—-tan = (1)
5 4
3 2 . g g
Now, cot™' == tan™' = (1) {um "= =cot *,1"‘
2 3 X |
(" v 43 43
Hence, !unl sin” —+cot™ —
\ 5 2
3 2 A . -
= mn(mn ’1 + tan lT] [l.lmng{l] und{n}]
_ 3
3 2 i
' xX+y
= tan| tan ' -3 tan ' x+tan ' y=tan' —
B3 -y
4 3
9+8 )
=1:m(tam 2 |
12-6

=Iﬂn(tan"£]:£
6 6
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| T
COS | COS—

Find the values of is equal to
L
(A) 6(B) 6 (c) 3(p) 6
Answer
g : _\'E[ﬂ. u] S W )
We know that cos™ (cos x) = x if ., which is the principal value branch of cos
¢
-
—HEJ.'E['[], :r].
Here, 6
,[ n ]
cos | cos—
MNow, can be written as:
7 -7 7
cos”' | cos— | =cos™| cos—— | =cos™'| cos| 2x-— [cos (2 + x) = cos x|
6 6 6
5 5
= C0S '{cas R] where 2= e[0. n]
6 6
. |[ ?n'] o Ser St
S €08 | cOS— |=cC0s | COoS =
6 l 6 6

The correct answer is B.
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an( Zsi (1))

Find the values of “is equal to

| | |
(A) 2(B) 3(c) 4(D) 1

Answer
F— [ -1 ] . -1 « T . [ = J
sin | — |=x Sinx =—==—sin—=sin| — |
Let “ . Then, = 6 6
: -X R
sin 15 |:l_")-"_'f.:|
We know that the range of the principal value branch of il

) ,[—I] -1
sin”"' | — |=—
) 3) 6

N T b . [® = . [ 3m ;
Ssin| —-sin" | — | |=sin| —+— |=sin| — |=5in
3 2 3 6 6

The correct answer is D.

'n
_}zl
2
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,[ 13:1}
cos CO5——
Find the value of 6
Answer
2 cxel0n] .

We know that cos™ (cos x) = x if . which is the principal value branch of cos
~1x.

13n

——¢|0, a].
Here, ©

,[ 13n ]

cOs COS—

Now, can be written as:

, 13 , R 1 (m T
cos ' | cos =cos "' | cos| 2m + =¢os ' | cos| . where ~ €[0.x).
6 6 L6 6

e _‘13;':]_ _{‘F [:r] m
s.cos | cos =cos ' | cos =
O L f], i)
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,[' ?n]
tan tan—
Find the value of 6

Answer

n n

™

re [_ ]
We know that tan™ (tan x) = x if 2 2 , which is the principal value branch of

tan “x.
&= ([ n =
? 3 L g
Here, o
l[ Tn]
tan"'| tan—
MNow, can be written as:
| n ; ' n
tan"' | tan— |=tan | tan| 2n - [lan(h—x}=——lm1x]
f J 6
10 sn) | , sn) : 5n)
=tan | —tan =tan | tan| - [=tan"' | tan| ®—
I 6 ) ! 6 ) . 6)

‘rﬂ\.- pid nn
mnt ||, where —&| ===
6 6 2 2

il Tlt] .,[ T[J 1
tan”' | tan— [=tan”'| tan— |=—
6 6 6

=tan
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. 24
2sin” = =tan~ —
Prove 3
Answer
. 3
Let sin™' ~.
5
=5 COS XY =
3
Slanx=—
4
. 1 3 : i 3 1 3
Lx=tan —=sIn —=tan" —
5 +
Now, we have:
i 3
LHS.=2sin'==2tan"’
5 4
") iy 3
I 4 [ I I 2x ]
= tan - 2tan  x=tan -
I 3\ -x"
)
3
2 .(3 16
= tan ' = tan X
16-9 (2 7
16

24
=tan" ; =R.H.S.
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- 1 . ]3 - ??
85I —<+S8In —=tan —
Prove a: 36
Answer
in” Then. si 8Y [225 15
Let sinT' —=x. Then, sinx=—=cosx=,|l-| —| = [—=—
17 289 17
8
Slanx=—= x=1lan l__
15 15
ssin” 5 — tan™" 8 (1)
7 15
Now, letsin™' = = y. Then, sin y = 2 = COosy= 16 - 4
= s 255
Jlany = ; =y= tan '
v D 23
ssinT Z=tan™' = (2
5 4
Now, we have:
L.H.S.=sin" . +sin' 3
17 5
8 3 ‘
= lan i -+ lan  — Usin 1) and (2
15 4 [ Using (1) and (2)]
8 A 3
_ 115 4
= tan 83
——
15 4
! 32+45\I 1 | |,\'+J‘
= tan tan x+tan vy =tlan
ﬁﬂ—:‘:-IJ - I—I'].'
77
=tan~' —=R.HS.
36
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4 12 133
cos ' — +cos = COS
Prove J 13 65
Answer
4 9 : 3
Let cos ' — =x. Then, cosx = S =>sinx= ==,
3 43
SLlanxy=—=x=1an
4
4 3
scos ' —=tan” (1)
5
12 12 A 5
Now, letcos™ — = y. Then, cosy=—=siny=—.
13 13 13
5 4 5
stany=-"— = y=tan
R 2
12 [ 3
seos = = tan «(2)
13 12
33 33 . 56
Letcos™ — =z. Then, cosz=—=sinz="—.
65 65 65
56 56
SLlanz= = 7 =1an
3 33
33 , 56

Se0s —=tan
635
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Now, we will prove that:

P 9
L.H.S. = cos ' _I+ cos ' l:
5 13
3 5 -
= tan '4+.lzm '” Using (1) and {3]]
3 5 )
X4y
- tan' 412 tan 'x+tan' y=tan ' —=—
33 i 1-xy
412
1 I::.ﬁ"" 2“
= tan
48—15
= tan’ i
T33
56
1~ -
= (an 3 [h}- (3 }l
= R.H.S.
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A2, 43 . ., 56
cos —+sin” —=sin" —
Prove 3 65
Answer
- s
T = . 3 | 3Y 16 4
Let sin” —=x. Then, 5m.r=—::.»msx=w— —| = ===
5 5 5 25 5
stanxi= E::r~.':r= tan ' 2
4 4
3 3
. ® I - 1
ssin” S =tan" (1)
12 12 . 5
Now, letcos = y. Then, cosy=-—=siny=—
13 13 13
5 L5
stany=-—=> y=1lan
’ 2 12
12 1 3
5. €08 — = tan w(2)
13 12
3 : : 33
Let sin ' = = z. Then, sinz= 20 => 005z =
635 H5
56 56
tanz="" =z =tan
33 33
.4 56 1 56
Sosin” ——=tan” (3)
65 33

Now. we have:
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. 12 . =] 2
L.H.S.=cos +5in
13

3
—tan >+ tan Using (1) and (2
= tan AT o [ sing (1) an {”
3 +3
112 - 1 | X+ ¥
= tan - tan" x+tan” y=tan
-3 3 ’ | - xy
12°4
- tan™’ 20+ 36
48-15
~tan" 22
33
5 .
= sin I(::_R H.S | Using (3) |
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163 . ;5 1 3
tan” — =sin " —-+cCco0s  —
Prove 16 3 5
Answer
D = : 3 12
Letsin® —=x. Then, sinx=—=>cosx=—
13 2 &k
5 9
SLlanxy=—=xy=tan —
12 12
.« o D a5
ssin” —=tanT = (1)
13 12
1 3 - :
Letcos” —=y. Then, cosy=—=siny=—.
5 - = 8
4 T
Slany=—=y=tan —
3 3
3 4
ncos' ==tan" — 2
5 3

Using (1) and (2), we have

¥

RS, =sin™ =+ 60872
13 5
5
= tan"' — + tan 1 4
12 3
5.4
~ tan”’ |25 34 {tan" x+tan™ y= tan™ i‘l: i 1}
I - Xy
L 123
_mﬂ_.{lsns"]
N L36-20,
=tan”' 83
16
= L..H.5.
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] I- 1 I i ! 1
tan —<+tan  —+tan + lan —

|
Prove 5 7 3 8

Answer

L.H.S. = tan ';-iutan ! +tan”’

1
3
[ I 1
=¥ i3 f4
—tan~'| 2—7_ |+tan| 38 tan”' x+tan”' y =tan”' I :
-—-_t'-'l'
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tan ‘J;=£ms '[:-—1] .tE[{l, I]
2 +x

Prove

Answer

Letx= tan® 6. Then, Vx = tan @ = 0 = tan "' V.
l-x _l-tan’@
“1+x l+tan’ @
Now. we have:

=cos26

RH.S. = lms"'("—I] = 1ms-'{mszﬂ): !420=0=tan" V5 =LHS.
2 l+x) 2 2

[ V1+sinx ++4/1-sinx 1 X n
cot . . =—,Xx€|0, —
Piavie Jl+smxuv'rl—.~;m:cJ 2 4
Answer
Consider JI+sinx ++/1-sinx

JI+sinx —1-sinx

¥

(\,I+qmr ++/1—sin r)

(m) ( | —sin 1)1

= (1+sinx)+(1 -5inx}+2J{I +sinx)(1-sinx)

I+sinx—=1+sinx
2(I+ \ffl—sin’x)

2sinx sin x

( by rationalizing)

e

2cos’

|

I+ cosx

. X
2sin —Ccos—
2 95

Jl+sinx+\fl-sinx_

. L.H.S.=cot™
V1+sinxy —l-sinx

- X
=cot | cot
b

J: YRS,
2
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JH-_x—JlTG]

-1
[an [ e S ———
P —
i JI+x+yl=-x

Answer

Put x = cos 2# so that # = : qu

e
=
m-
o
i
b
2|
A
-
1A,

[Hint: putx = cos 26]

' x. Then, we have:

—Jl-x
L.HS. =tan" o
(\,la 1+JI~1]

[ V1+c0s20 —J1-cos 20
V1+¢0s26 ++/1-cos26

J2cos? @ ++/2sin @
J2 cosO—2sind
J2cos@++/2sind
_,(cnsﬁ—sinﬂj [I-Ianﬂ)
n’'| - ~ |=tan

cos@+sind l+tané&

X—¥
=tan"' |-tan"' (tan@) [tan"[I : J:tan",r-tan"}']
+xv

E_g - Eulc-:}s" x=RHS.
4 4 2

_1[ \’[Ems:{-} - V‘Esiﬂ:{)
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9t 9 . 1 9_1_12\!2‘
3

—— —sin " —=—sir

Prove g 4

Answer

2tan ' (cosx) = tan ' (2cosec x)

Solve

Answer

2tan”" (cosx) = tan"' (2cosecx)

W 2cosx ) ' ) o 2x
= tan '( — |=tan ’{stucx} 2tan”' x =tan™' -
\1-cos" x - x°
2¢osXx :
— = 2cosecx
l—cos" x
2¢cosx -

e . &
sin” x Sinx
= COSX =SINX

= tanx=1

T
SX=—

4
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x |1 2
tan” ——=_tan ‘x(x>0)
Solve |+ x Fa

Answer

| I — ,T l 1
tan =—tan Xx
l+x 2

—tan ' 1-tan "'

e I 1 | — 1 X—¥%
X fan " Xx fan  x-—1an ¥y tan
2 1+ xy

sin (tan"l ),

<1
Solve xl is equal to

X I I X
(A) \I'I—.\': {B) \III—I: [c} ‘\.Jl-l-.'l.':L {D) \III.-I-I:
Answer

tany=x=>siny = -
Let tan™! x = y. Then, I+x

‘.':sin"[—r ]:-lan"rzsin]{—x }
J1+x° u'l—i-.l.'r

sin(tan h .\') = sin[sin"‘

\I‘ljx:]:v{lif

The correct answer is D.
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sin”' (1-x)-2sin" x=—=
Solve 2 , then x is equal to
0, ; 1. l -I—
(A) 2(B) 2(c)o(p) 2
Answer

TS [ PR SR S | :E
sin (I x)-2sin" x =

= -2sin” x = :—sin '(1-x)

= -2sin”' x=cos ™' (1-x) (1)

Let sin"'x =0 = sin@ = x = cos f = 1 - x°.
s 8=cos” (u"i)

~sin ' x=cos”' [\/P—l)
Therefore, from equation (1), we have
~2¢0s '(\fl—_;]:cﬂs '"(1-x)

Put x = sin y. Then, we have:

-2¢os (\,l'rl ~sin’ ,1'] =cos ' (1-siny)

= -2co0s " (cosy)=cos™ (1-sin y)
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= -2y =cos  (1-siny)

= 1-siny =cos(-2y)=cos2y
=5 | —siny =1-2sin’ y

= 2sin’ y—siny =0

=»sin y(2siny-1)=0

= siny=0or -

rJ

Sx=0orx=

I | —

-
Il
Fod |

But, when . it can be observed that:

LHS. = sin't[]—l]—zxin B l
2 2

s h

| o=

b | =

-]ulﬁn'

2
—
==35in —
2
T X y
=——z—zR.H.S.
6 2
) I
X=—
2 is not the solution of the given equation.
Thus, x = 0.

Hence, the correct answer is C.
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y

f

if X L X =)
tan J—tml
’ X+y.
Solve \J/ v s equal to
n s n -3n
=
(A) 2(B). 3(c) 4(p) 4
Answer
S 0L (.
Lan — tan
.y X+y
X XxX-y
1 y X+y -1 -1 -4 A
= lan tan” y-tan  y=tan
L4 (x)x-y ] I+ xy |
\ __'||' ; - g J' p
[ x(x+y)-y(x-y)
— tan ] _'I.-'{.'l'-i- .ll}
y(x+y)+x(x—y)
y(x+y)
- X+ Xy—-xy+ )
= lan 2 .
LXy+ )y +x -y
(x+y) .
=tan" | —— |=tan""l1=—
XY 4

Hence, the correct answer is C.

Learn the Formulae from Videos

https://archive.org/details/11BasicTrigonometryFormulaeProblemsAndPractiseSolutionsAllied
Examples

Another bunch of videos explaining formulae

https://archive.org/details/TrigonometryFormulaePart1

AIEEE 2009 ( Now known as IIT JEE main )

AIEEE-Trigonometry Identities-Cos and Sin of Alpha Beta and Gamma sums=0
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https://archive.org/details/AIEEETrigonometryldentitiesCosAndSinOfAlphaBetaAndGammaSu
ms0

Video Solutions to some problems from Book of Professor R S Agarwal ( page T 101 )

https://archive.org/details/2RSAgarwalPgT101TrigonometricEquationsPr20SinXTanXMinus1IsSi
nXTanX

Some problems related to Trigonometry Identities

https://archive.org/details/6TrigonometricldentitiesCosecXMinusSinXIsACubeAndBCubeAlsoTh
ere

AIEEE 2002 Trigonometry Solutions

https://archive.org/details/AIEEE2002TrigonometrylnverseCircularFunctionsTrickToBeUsed

Cos square A - 120 plus cos square A plus Cos square A plus 120 is zero
Cos® (A-120) + Cos? A+ Cos®> (A+120) =0

https://archive.org/details/CosSquareA120PlusCosSquareAPlusCosSquareAPlus120IsZero

if A+ B+ C=Pithen PTSin A+SinB + Sin C=4Cos Aby2 Cos Bby2 Cos Cby2
if A+ B+ C =m then Prove That Sin A + Sin B + Sin C =4 Cos A/2 Cos B/2 Cos C/2

https://archive.org/details/IfABCPiThenPTSinASinBSinC4CosABy2CosBBy2CosCBy2

if sin A = k Sin B then ST tan A minus B by 2 is k minus 1 by k plus 1 X tan A plus B by 2
if sin A = k Sin B then Show That tan (A-B)/2 =(k-1)/(k+1)(tanA+tanB)/2

https://archive.org/details/IfSinAKSinBThenSTTanAMinusBBy2IsKMinus1ByKPlus1XTanAPlusBBy
2

MNR ( Motilal Nehru Regional Engineering College ) Utterpradesh Joint Entrance Exam 1986
and 1990 Trigonometry Trick

https://archive.org/details/MNRUtterpradeshJointEntranceExam1986TrigonometryTrick

An interesting problem in inverse functions

https://archive.org/details/TrigonometrylnverseFunctionCBSEISclITJEEDezrinaSouthBangalore
SKMClasses

[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams



[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams

WB Joint JEE 1995 Trigonometric Identities Play with Theta ( West Bengal Joint )

https://archive.org/details/WBJointJEE1995TrigonometricldentitiesPlayWithTheta

Before | list out the formulae ( which are given in all books ) let us see a few tricky problems

a+b

Ifa (9—%]= b ran[ﬁ +2—;J , prove that cos 20 = m

Sol. a tan (G-EJ = htan [B+£EJ
6 3
7
tan (B + ﬂ]
a 3
g b
Applying [SSi

ran[0+ E)r ran[ﬂ— E]
a+b 3 6

40 fﬂ"(ﬂ - E] —tan (B - E)
3 6

2

51n(9+—ﬂ] sin B-E)

3 i \ 6
7 \ 7 3

COs El+E cos B—E
. \ 3 / W 6)
-— - > -

sin| 0 2—“ sin B—E
. 3 N\ &y
f e P f A

cos B+?—E cos B—E
. 3 .\ 6
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sin(ﬂ+E)ms[ﬁ-£]+cos(ﬂ+2—n}sin [B-EJ
a+b 3 6 3 6
or = -
a=b sin(&+H)ws GHEJHCDS(B+H}SiH[9—E)
3 6 3 6

taking L.C.M.

sin [a+35]+[e-1]
a+b |\ 3 6).

or = = = s

L)

Using, sin a cos  + cos a sin f = sin (a + B) and sin o cos  — cos a sin B
= sin (a - p)

sin(£+29)
2 - cos260  cos20
sméﬁg sin150° (1]

2
b
= b = 2 cos 20
a-b
i .. L
ence, cos _2(a—b)'

So you see this problem was solved using Componendo Dividendo
There is a separate eBook only on Componendo Dividendo tricks. That is better seen.

Spoonfeeding Arithmatic Mean > Geometric Mean

The minimum value of 27 tan” 8+ 3 cot” 615

(a) 9 (b) 18 {c) 27 (dy 30
Ans. (b)
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AM 2G M
= ;_? lan” @ + 3 cot @ j
2 ST 0 3o g
= 27 tan" 9 + 3eor > 18

Spoonfeeding a Square of an expression equal to zero

If sin @ + cosec 8 = 2, then sin” @ + cosec” @ is equal to

(a) 2 (b) 2" (c) 4" (d) none of these
Ans. (a)
Solution We can write sin® @+ 1 = 2 sin @
= sin“@-2sinf+1=0 = (sinB-17"=0
= sinf=1 = cosec =1

and thus sin” @ + cosec” 8= 2.

Spoonfeeding
2 SEL‘: o - :*411‘4..‘J o um;g‘ o+ cosec fF = 1574
then tan a 15 equal to ?
(a) V2 (b) 172
(©) 1/2V2 (d) 1/4
Ans. (a)

- an® o 2 2 2
LHS.=2(1 +tan” o~ 1 — cot? @) — [(1 + tan” a)- -
p . (1 4 l.,'ll'[. o)l
=cot" a-tan o= 15/4

tan” =14 =tana=+1/J?
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Spoonfeeding

If a = cos@cosy +sin @siny cosd
b = cosdsiny —sinfcosy cosd
and ¢ = sin@sind. Then a® + b + ¢* =

(b) O (c) 1 {(d) none of these

(a) -1
Ans. (c)
Solution @’ + b* + ¢ = cos” @ cos” y +sin’ gsin” y cos’ §
+ cos? 0 sin’ W +sin’ @ cos? wms! 8 +sin’® ] sin’ &
= cos” @+ sin® @cos’ § +sin” Psin’ §
= cos® @ +sin’ o= I,
See another problem

m then prove that one of the values nflan% is

i s 1-cosa.cosP’

a B
tan — _—
3 Cﬂtz z
Solution
cosf _ cosa—cosP
We have = " 1-cosct.cosP

Now by componendo Dividendo we get,

1 -cosa.cosP —cosa + cosP

1-cosB _
1—cosc.cosP +cosa — cosP

1+cos®
18 _ (1-cosa)+cosP(l-cosP)
it (1-cosP)+cosa(l —cosf)

o o
, 0  (1—cosa)l+cosp) Zsmzj 2c0s” 5 2
on tan” 5 = 1 ”cosp)(1+cosa) — 2 B
Zsm 2cos” =
27 2
38 . 5@ EE
or, tan” > =tan" > . cot” 5
- R adtat . sl
& lﬂﬂz—ilaﬂz ; cm2
Hence one of the values of tan—g is tan% : cm%.
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Remember the surd values for various angles

0° 15° 18° 30°
. Vo -2 V5 -1 1
sin 0 B —
4 4 2
cos : J6 +V2 10 +2V5 Vi
4 4 2
251045 1
t 0 T=3
an 5 B
36° 45° 60° 90°
& 10-2V5 | RED ;
4 2 2
CODS8 E ns [ | l u
4 2 2
tan 5—2J5 1 J3 not defined

sin @ sin (60° — @) sin (60° + ) = (1/4) sin 38.
cos 0 cos (60° — 6) cos (60° + 8) = (1/4) cos 36.
tan @ tan (60° — 6) tan (60° + 6) = tan 36

sin 9° = (134)[J3+J5—J5_-J§] = cos 81°

cos 9° = (If4)|:J3+~.E +J5—J§] = sin 81°

cos 36° —cos 72° = 1/2
cos 36° cos 72° = 1/4

sin zz%“: (%)[m]
o 28 = (DVF57]
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Spoonfeeding
cos (540° — 6) — sin (630" — B) 1s cqual 10
(a) O (by 2cos 0
(c) 2sin@ (d) sin - cos@
Ans. (a)
Solution cos (540° = 6) = cos (6(a/2) - @) = - €Os O

sin (630° — @) = sin (7(W/2) - ) = - cos O

All problems are not solved by substituting the value of the angles

The value of Sin 12 5in 48 Sin 54

(a)sin 30 (b) gip® 300
Ans : {c¢)
Solution sin 12° sin 48° sin 54°

(¢) sin® a0e (d) cos’ 30°

—

P g L= =] 3
- itn_l__ .*:m!_t:'ml]l_Ll;'_'_u-m 36°sin(60°+ 12 )
sin72° o

sin12°(v3 cos12°-

O ~ = . [
SIN127)(V3 cos12°+ sin12°)cos 36

4_~.m i A

o o 3 A .
sin 12°(3cos” 12° - sin? 12°) cos 36

I

4 ni.n.?fﬁ '

(Srun 12°~ 4 sin* |2 Jcos 36°

_\ﬂ] 367 cos36 ]

4 sin72 4sin 72 b
= sin® 30°.
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F o m—— . B g bl I

(@) Prove thattan 1°tan 2°tan3° . tan 89° =1
(b) sin®5°+sin” 10° +sin® 15°+

+sin® 85° +sin? 90° =g 1
7

(Karnataka C.E.E. 1999)
(€) Oneoftheroots of the equation8x* — 6x+1=0is

(a) cos10° (b) cos 30°
(c) sin 30° (d) cos80°

(a) By complementary rule
(tan 1" cot 17) (tan 2° cot 2°) (tan 3° cot 3°)
(tan 44" cot 44°) (tan 45°) =1

aEEE

| 1 m ;
(b) B+ 14 - :Hé' I'he angles are in A P of 18 terms of

which sin® 90° =1,
L .-.{ ] 1 4 " .
§in® 45° = é:mti 16 terms form 8 pairs like

sin® 5° 4+ sin* B5° :mn‘ 5° + cos® 5° = 1

by Complementary Rule.
(€¢)  Ans. (d). From given equation 4x® -3x=- 1/2
If x =sin 0, then ~sin 30 = - 1/2 or 30 = 30°
or 9=10°
X =§in 10° = cos 80° = (d)

IIT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams



IIT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams

Formulae to be remembered

I—cnsﬂ_lmgﬁ_
| +cos @ : 13
sin 3x =3 sin x -4 sin° x cos 3x =4 cos’ x - 3 cos x
3tan x — tan”
tan 3x = - 5 z
1-3tan” x
s CAt B ) s tanAﬂanBHanC—mnAtanBtanC‘
l-tan BtanC—-tan Ctan A—tan Atan B
i D =D
sinC+sinD=25mC+ 1(:(19:{':_j
5inC—sinD=2msC+DsinC_D
2 2
C+D C-D
cos C +cos D = 2 cos S Cos 5
cnsfwcusD:lsinC:DsinD;C. (Note)
tanA+tanB=M
cos Acos B
A< tngu A8
cos A cos B

First try yourself

(a) Prove :cot 6 —cot 20 =cosec 20
(b) tan 70° - tan 20° =2tan 50°
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(a) Changing to sin 6 and cos 6, we get
cos® cos 20

sin® sin 20

~ 8in 20 cos  —cos 20sin 6

cot 6 —-cot 20 =

sin 0 sin 26
~ sin (20 - 6)

= - = cosec 20.
sin O sin 20

(b) ++ 70°=50°+20°, |
70° tan 50° +tan 20"
o~ "~ 1—tan 50° tan 20°

or tan 70° —tan 70°tan 50 ? tan 20°
—tan 50° + tan 20°

tan 70°¢ - tan 207 = tan 50° + tan 50°
=2 tan 50"

or

[+ tan 70° tan 20” = lan (90° — 207 ) tan 20°
=cot 20° tan 20° = 1]

sin (70° -20°)

cos 70° cos 20°

__2sin 80 (Comp. Rule)

2 sin 207 cos 20°
2sin 50°  2sin 50°

Alt. tan 70° = tan 20° =

= 2tan 50°

$1n 4[17 cos 50°
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if A+B=45 then 2=(1 +tan A) (1 +tanB)

(1+tan1)(1+tan2)(1+tan3)... (1+tan 45) = 2 to the power n then how much
isn

'\\ hl"\|
i -~ ,_ﬁ' —
Pis3mn B Cirne ) o o Qriees I=2
1 [ l9rent 2 Ve - {:
1\ o ) o =y o - .‘ﬁ v!l--f’j:—"”-._ "
B o e 3 _ Sisee ;\;p]—_:_‘_{_ el
-rh,uﬁﬁ V = | P h— {}J
Solution: \_4 ,\i 3 =g | — 4= Atz

T\ e o= bsd b B

L, AT - oL
[(1 4+ nl®) L+ and’ i) 4 tan2®)i ]+ L ]

B ames L+ tan45°) = 2° = e -51.'11-.:\ ok f‘t’ﬁ_f\%x"!—"uﬁ'ﬂf‘ﬁ Sray tt}_{}.\
Now if A + B =45 then B o o

I : = (i dmad, ‘i‘_{f‘nﬂ@)

(1 +tan A) (1 +1man B)=2 6:_ Y )G"" }

so/(2. 2....... 22 umes) (] + Jij= 2"

229 = 2n

B2 — =23

tan (50) = tan (40+ 10) (i have omitted degree sign)
= (tan 40 + tan 10)/ (1- tan 40 tan 10)

so tan 50 (1- tan 40 tan 10) = tan 40 + tan 10

or tan 50 - tan 50 tan 40 tan 10 = tan 40 + tan 10

or tan 50 - tan 10 (as tan 50 tan 40 = 1) = tan 40 + tan 10
or tan 50 = tan 40 + 2 tan 10

or tan 50 - tan 40 = 2 tan 10

Another method
tan(A)-tan(B) = sin(A-B)/(cos(A)cos(B))
cos(A+B)+cos(A-B) = 2cos(A)cos(B)

tan(A)-tan(B) = sin(A-B)/((cos(A+B)+cos(A-B))/2 )
tan(A)-tan(B) = 2*sin(A-B)/(cos(A+B)+cos(A-B))

A=50°, B=40°

tan(50°)-tan(40°) = 2*sin(50°-40°)/(cos(50° +40°)+cos(50°-40°...3
tan(50°)-tan(40°) = 2*sin(10°)/(cos(90°)+cos(10°))
tan(50°)-tan(40°) = 2*sin(10°)/(0+cos(10°))

tan(50°)-tan(40°) = 2*sin(10°)/cos(10°)

tan(50°)-tan(40°) = 2*tan(10°)
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Another Method
tan(45+5)-tan(45-5)
=[ (tan45+tan5) / (1-tan45*tan5) ] - [(tan45-tan5) / (1+tan45*tan5)]

=[ tan45+tan5+(tan*2 45 tan5)+(tan"2 5 tan45)-tan45+tan5+
(tan”2 45 tan5)-(tan"2 5 tan45) ] / 1-(tan 45 tan 5)"2

=[2tan5+2tan5] / 1-(tan5)"2
=2 tan 10

Spoonfeeding substitution of values after simplification

If cos A = 3/4, then the value of 16 cos® (A/2) — 32 sin (A/2) sin (5A/2) is
(a) -4 (b) -3 (c) 3 (d) 4
Ans. (¢)

Solution The given expression is equal to

8(1 + cos A) - 16(cos 24 - cos 34)
=8(1 +cosA) - 16 [2cos’ A - 1 —cos A (4 cos® A — 3)]

- 3[1+§‘-)- 15[2xi—1—§(4xi—3ﬂ
4 16 © 4\ 16

=14-(18-16-27 +36)=3.

2sinAcos B=sin(A+ B) +sin(A-B)

2 cos A sin B =sin (A + B) —sin (A -B)

2 cos A cos B=cos (A + B) +cos (A - B)

2 sin A sin B = cos (A — B) — cos (A + B) (Note)
sinnA =cos" A ("C,tan A - "Cytan’ A + "Cstan® A - ...)
cos nA =cos" A (1 -"C,tan” A + "C, tan* A ...)
"CitanA-"C; tan’ A+ "Cstan’* A ...

1-"C,tan’ A+"C,tan* A ...
sin & + sin (& + f) + sin (@ + 2f) + ... +sin(a+ (n- 1))

_sin(a+(n-1)/2)
sin(/2)

cos a+cos(o+ P)+cos(@+2B) + ... +cos(a+(n-1)p)

_ cus{ﬂr+fn—l}ﬁf2}
sin(f/2)

tan nA =

sin (nf/2)

sin (nf/2)
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tan22%°= J2 =1
cot 22%: V2 + |

~Va +b*< asinx+bcosx<va®+b* forallxe R.

Spoonfeeding
tan 203° + tan 22° + tan 203° tan 22" =
(a) -1 (b) O (o) | (d)
TS tan 203° + tan 22°

i an (203° +227) = ————
Solution tan ( ) 1 —tan 203 tan 22"

)

tan 203°+tan 22°
| =tan (180° + 45°) = —— r
4 | —tan203°tan 22

= tan 203° + tan 22° + tan 203° tan 22° = 1.

Conditional Identities

if A+ B+ C =, then
l. sm(B+C)=smmA, cosB=~-cos (C+A)

2. cos(A+B)==cosC, sinC=sin(A + B)
3. tan(C+A)==tanB. cotA=-=cot(B+ O).
A+ R _— C . A+B
4. cos = sin —, COos — = Sin
2 2 2 2
. B+C
5. sinC+A=cn:~a E. smiﬂ‘-=cm 14
2 2 2
B+C + A
6. =cul%. lﬂn—g=cmc .
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Some Important Identities 1f A + B + C = «m, then

l. tan A +tan B 4+ tan C = tan A tan B tan C.
2. cotBecotC+cotCcotA+cotAcotB=1.

2 l.ang tan%+tan£lani+un—mn£— L

2 2 2 2
A B C

4. cot i + col E + cot —C— =cot —cot — cot —.
b ] 2 | - | 2

5. sin 2A + sin 2B + sin 2C = 4 sin A sin B sin C.
cos 2A +cos 2B+ cos 2C=—-1 -4 cos A cos B cos C.
7. cos"A+cos  B+cossC=1-2cos A cos B cos C.

8. 5inA+sinB+5inC=4cos%msgms%.

9., cosA+cosB+cosC=1+4sin i:— sin %— sin%
Problems combined with Geometry
In a triangle ABC, BP is drawn perpendicular to
BC to meet CA in P, such that CA = AP, then 20 = |
AB
{(a) 2 sin A (b) 2sin B h;*—c ~
(c) 2sinC (d) none of these ' ™ A
Ans. (c) /\
BP _ BP \
Soluti We ha o
olution Wehave == = == %,/ \
(AB, AC are the radii of the circle on CP as diametre) m
B c
=28L 2 24inc.
cP
Spoonfeeding
If cos @=cos @ cos 3, then tan 9;0" tan 9—2-0.' is equal to
(a) tan® (0d2) (b) tan® (B/2) (c) tan® (6/2) (d) cot® (B2)
Ans. (b)
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Solution :

ftaq 0-@
an tan
2 2
_ tan®(6/2)—tan’(a/2)
"~ 1-tan?(8/2)tan’(@/2)

l—cos® 1—cosa

-

1+cosf 1+cosa
| —cosf 1-cosa

1+cosf 1+cosa
_ 2(cosa —cosB) _ cuﬂ{x{i-ct}sﬁ}_mnzﬁ
2(cosa +cosf) cosa(l +cosfl) 2

t

Spoonfeeding
II.F .'w Ly )

tan” I3tan” = o+ 27 tan- L

9 y 0
T T

(a) tan — by Lan
3 3
1T
(¢) tan = fd) tan- °
(&) f3

Ans. (b)

N 3 tanf —tan' @
SOlutmn tan 38 = — = -

| = 3twn” @
b g 175
3 I“"H_ tan 5
e V3 = tan Rx'—lz_—\‘ﬂ_
9 | -3 tan® =
)
e '|_': f T ki --\I
=5 ﬁ(lwf’-mn‘ﬂrj =l3mn——lun\E - |
g %) g

1

tan

I

r_”|;::|

b4 b4
=:nta;n"£-33 tan® E-!- 27 tan’ E=3
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Spoonfeeding modulus trick

The equation a sin x + b cos x = ¢, where Icl > Va® + b has

(a) aunique solution (b) infinite number of solutions
(¢) no solution (d) none of these

Ans. (c)

Solution Leta=rcos a b=rsin asothatr=va® +b° .

The given equation can be written as
¢

rslﬂ(.x+ﬂ]=c'=}5m(.t‘+ﬂ}=ﬁ

=2 Isin(x+a)l=‘[.1l;|>laslr|> va* +b*

-

a“ +b*-
which is not possible for any value of x.

Spoonfeeding Inequality trick

If cot arequals the integral solution of the inequality 4x” — 16x + 15 <0 and sin ff equals
to the slope of the bisector of the first quadrant, then sin (@ + ) sin (& - B) is equal to

(a) -3/5 (b) - 4/5 (¢) UJ5 (d) 3
Ans. (b)
Solution We have 4r° - 16x + 15 <0
= 3 cx< 2
2 2

= col & = 2, the integral solution of the given inequality
and sin = tan 45° = |
sin (@ + B sin (@ - ) = sin” @ - sin” B
1 1 4

T l+cot’a 1+4 5

Spoonfeeding a m/7 problem

The value of cos 2% + cos %’E + COS %E + COs T_;r_ is
(a) 1 (by -1 (c) 172 (d) - 3/2

Ans. (d)
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Solution cos Z—H + COs 4—” + CO8 ﬁ_:r + Cos H
' 7 7 7 T 7

2R =i 4n ., X 6
= ! [Esinicns'—-+25m—cﬂ5——+Zsm——ms_}-l
7 7 7 7 7

2sin =
T -
] .3 . x_ .57 . »x .Im . 5
= p- SInT—5|n~+5tn7?--—s:n-—+sm-——sm7 -1
2sin— *
<
f
= ln -ﬁil’lE]-l=—l—|=—§.
Zsin? \ | 2 2

Spoonfeeding Maxima of a Trigonometry Function

The greatest value of f{x) = 2 sin x + sin 2x on [0, 32/2], is given by

(a) 972 (b) 512 (c) 3V3in (d) 32
Ans. (c)
Solution f'(x)=2cos x+ 2 cos 2x and f"(x) = - 2 sin x - 4 sin 2x
For extreme value f'(x) =0
= cosx+2cosx-1=0
=y cosx=-1or /2
= x=pxor 3 as x € [0, 3n02]
Now f(m) = 0 and f(3) = %L% - 3—2-‘@

Also f(0) = 0 and f(3%/2) = -2 so the greatest value of flx) is 3»"'5}'2

A trick problem independent of 6

3 Iy P
3 3 Xty
If x = a cos’ Bsin’ 6, y=a sin’ @cos” @and ([_).;L (p. q. € N) is independent of

xy

6, then 3

(a) 4p = 5¢q (b) 4g=5p () p+g=9 (d) pg=20
Ans. (a)
: 2
n— (= +¥%)° _ [lrmm2 6 cos’ E] 4 _ a*"(sinfcosB)*”

(xv)* - [az sin® @cos’ ﬂr T a*(sinBcosH)™

which is independent of @ if 4p = 5q.
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Spoonfeeding

If cos @+ cos f=a, sin @+ sin f=band @~ =26, then cos 36 -
cos
@ a@+b’-2  (b) @’ +b°-3 () 3-2-¥ (d) (@ + )4

Ans. (b)
Solution From the given relations we have

3 4 . i & "
a’ +b* = cos’ @+ cos” B+ 2cos @cos P+ sin® @+ sin’ B+ 2 sin @sin B

=2+2cos (@— P)=2+2cos2 B=4cos’ B
cos30 _ 4cos’ 6 -3cosh

= =4cos @-3=a’+ b -3
cosf cos@

Now

Spoonfeeding

1
cosacos fi

(a) all values of aand B
(b) no values of aand

If +tan atan B=tan % 0 < &, B < wthen 1 - tan? y< 0 for

(c) finite number of values of & and 8
(d) infinite number of values of e and

sl 2 2 . e 2
Solution We baing 1 — faut s SOF 208 ﬂz--(] +§.masmﬂ)
cos” & cos”
(1-sin?® @)(1~sin® B)—(1+ 2sinasin B +sin’ asin® B)
) cos” ¢t cos’

i (sin & +sin ,B)l

5 3 <O Gina+sin f20,a80<a f<n)
cos” acos” B
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Spoonfeeding

If sin 32° = kand cos x =1 - 2k~; a2, [J are the valu

between 0° and 360° with & < B, then

(a) a+ = 180" (by B— =200
(c) B=4a+40° Y B=350-20
Ans. (¢)
Solution cosx=1- 2%* = 1 — 2 sin” 32° = cos 64
= x = 64° or 296°

b3 o= 64° and f§ = 296°
which satisfy (¢).

Spoonfeeding problem with Determinant

| cosf |
IfD=|-sin@ 1 —cos@ | then D lies in the interval
-1 sin@ |
(a) [0, 4] (b) [2, 4]
(c) [2—-+2,2+2) (d) [-2. 2]

Ans. (c)
Solution Expanding D, we get
D =1 + sin@ cosB — cosB(—sinB — cosH) + (- sin@ + 1)
=2 4+ 5in20 + c0s20= 2 + V2 cos (20 - m/4)
As -1 <cos (20 -m4)<1,2-V2< D2+ V2
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Spoonfeeding problem with Determinant

The value of 8 lying between 8 =0 and 8 = 2/2 and satisfying the equation
1+sin’@ cos’@  4sin40
sin@ 1+cos"@ 4sind48 | =01s
sin’@ cos@ 1+4sind0

(a) 3724 (b) S5n/24 (c) 11a24 (d) m24
Ans. (c)
Solution Applying R, = R, - R;, R, — R, - R; to the given determinant we get
1 0 -1
0 1 -1 =0
sin®@ cos’@ 1+4sind6
= | +4sin 40+ cos’ 8+ sin’ O ={
= sind0=-12=40=n+nl6or2x-xl6 [+ 0 <48 <2n]
= 0=Tn/24 or 11 n/24,
Spoonfeeding
The value of the determinant
1 a a’
cos(n=1)x cosnx cos(n+1)x (@a#1)

sin(n—=1)x sinnx sin(n+1)x

is zero if
(a) sin x=10 (b) cos x=0
2
() a=0 (d) cos x = S
a
Ans. (a).

Solution Applying C, = C, + C; — 2cos x C,, the given
determinant is equal to

14+ a® -2acos x a a’
0 cosnx cos(n+1)x
0 sinnx sin(n+1Dx
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= (1 + a* - 2a cos x) [cos nx sin(n + 1)x
~ sin nx cos (n + 1) x]
=(l+a°-2acosx)sin(n+1-n)x
=(1 +a* - 2a COS X) sin x
which is zero if sinx=0orcos x =(1 +a*)/2a. Asa#1,

(1+a*)/2a>1

Therefore, cos x = (1 + a*)/2a is not possible.

Spoonfeeding number of solutions

Number of solutions of the equations tan x + sec x = 2 cos x lying in the interval [0, 2x)

(a) O (b) 1 (c) 2 (d) 3
Ans. (c)
Solution The given equation can be written as

sinx+1
=2cos x(cosxz0)

COS X
sinx+1=2cos°x =>2sin"x+sinx-1=0
2sinx=1)(sinx+ 1)=0=sinx=1/2(sinx+1#0ascosx#0)
x=m/6, 5x/6 in[0,2x] so that required number of solutions is 2.

!
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Spoonfeeding number of Solutions

The numbers of solutions of the pair of equations

2sin’@ - cos20=0
2 cos*@-3sin @=0

in the interval [0, 2x] is

(a) zero (b) one (c) two (d) four
Ans. (c)
Solution 2 sin’@ - cos28=0
=3 | = cos26 - cos280 =0 = cos2B = 1/2
= 2cos’@-1=1/2=2cos” 8=312

So that from 2 cos 8 — 3 sin 8 = 0, we have
sin @=1/2 = 6= n/6, 5n/6 as 6 € |0, 2x].

Spoonfeeding Solution of a Trigonometric Equation

The solution set of the equation
tan (& tan x) = cot (& cot x) is

(a) = {0) (b) (a4} (c) o (d) none of these
Ans. (¢)

Solution tan (7 tan x) = tan (7/2 - 7 cot x)

= rtanx=a/2-mxcotx =>tan x + cot x = 1/2
= 2tan x—tanx+2=0
1+ J1-16
= tanxy= ———
4

which does not give real values of tan x.

[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams



[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams

Spoonfeeding a Trigonometric simplification technique

If 15 sinx + 10cos*x = 6, Then tan’x =

(a) 1/5 (b) /5 (c) 213 (d) 1/3
Ans. (¢)

Solution 15 sin*x + 10cos’ x = 6 (sin’x + cos’x)’
= 9 sin"x + 4 cos'x — 12 sin’c cos’x = 0

= (3 sin’x - 2 mszsz =0

= tan’x= 2/3,

Spoonfeeding Trigonometry problem along with Theory of Equations

Sum of the root of the equation 2 sin’6 + sin"20=20< 0< 22 is
(a) m/2 (b) 3m'4 (¢) Tnf2 (d) 5n12
Ans. (b)
Solution 4 sin® @cos’ 6= 2(1 - sin’6)
= (2 sin“@ - 1) cos’8=0
= sin“8=1/2 or cos° 8=0

= O=m4 or 0=n?

Spoonfeeding to find a value if a condition is given

If tan x/2 = cosec x - sin x, then sec’ (x/2) =

(a) V5 +1 () J5-1 (c) V5 -2 (d J5+2
Ans. (b)

1+tan®(x/2)  2tan(x/2)

| ~) = -
Solution  tan (x/2) 2an(x/2) 1+ tan’(x/2)

2 tan® (x/2) (1 + tan® (x/2) =[1 + tan’(x/2))* - 4 tan’(x/2)
2 tan® (x/2) + 2 tan® (x/2) =1 + tan* (x/2) -2 tan’(x/2)
tan* (x/2) + 4 tan® (x/2) = 1 =0

b U

mn1(p"2}=J§-2 = m:(ﬂ2}= \E—I
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Spoonfeeding Trigonometry problem statements ( True / False )
Let A and B denote the statements A : cosa + cosf§ + cos y=0

B :sinx + sinfl + sin y=0
If cos(f - P + cos(y - @) + cos (a - f) = - 312

Then
(a) both A and B are true {b) both A and B are false
(c) A istrue B is false (d) A is false B is true.
Ans. (a)

Solution cos (f- 9 + cos (y- @) + cos(a - ) = - 312

= Zlmsﬂmr +cosycos@ + cosacos ff + sin fsiny +sinysina +sinaainﬁ]

+{sin“r.:+ms:n)+(sin’ﬂ+mzﬁ)-r(sin:y-rms’y) -

= (sina+sin B +siny)’ ~4r[ms.tx+(:1:;1».5,8-i-u:a::!;.;:r')z =0
= cos o + cosfl + cosy=10

and sina + sinf} + siny=0
so both A and B are true.

Spoonfeeding Trigonometry Condition problem

cos’u + cos*(u + x) — 2 cosu cosx cos(u + x) = 172 if
(a) x=mld4 (b) u=n4 (c) x=n2 (d) u= =2
Ans. (a)
Solution L.H.S = cos’u + cos® (u + x) - [cos(u + x) + cos(u - x)] cos (u + x)
= cos°u - cos(u - x) cos(u + x)
= cos u ~ (cos’u — sin’x) = sin’x.
S0 sinx=12 = sinx= ilf\fi
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Spoonfeeding Properties of Triangle Problem

For a regular polygon, let r, R be the radii of the inscribed and circumscribed circles.
There is no regular polygon with

r..2 r ».l'ri r 1 r !
—_— = by —m=—— —_— = d) —=—.
@ %=3 ® 2= € 2732 @ 2=G
Ans. (a)
Solution We have i=f.:n::r1=.E
R n
r 3
When —=T 0
n .4
cns—=cmz. A
- R
= n=6 r
when ir-=-t-.||:mj-r-=|:usi‘!- = n=3
R 2 n 3 Al 7] A2
and when L=L.ms£=m5 = n=4
R 2 n 4
r 2 r 2
Butwhen —=—, cos —=—
R 3 n

Which does not give a positive integral value of n.

Spoonfeeding Inequality Trick

If cos (a + f) = 4/5 and sin (a - B) = 5/13 where 0 € @, p < w4, then tan 2a =

19 20 25 56

Lid i - D =

(a) 2 (b) 3 (c) T (d) T

Ans, (d)
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Solution 0<ea f<nd
= OD<a+f<snml = -md<a-P<mid
Now cos(a+pP=4/5 = tan(a+ f) =314
and sin (- f)=5/13 = tan(a-f)=5/12
we have tan2c = tan [(a + B) + (a - P)]
_ tan(a + B) + tan (a - B)
~ 1-tan(a+ B)tan(a - B)

_ (3r4)+(5n2) 142
©1-(3/4)(512)  33/48

_ s
C 33
Spoonfeeding
If cos A = 3/4 then value of 32 sin (A/2) sin (5 A/2) is equal to
@ Vi1 ®) - Vi1 (c) 11 (d) - 11
Ans. (c)

Solution 32 sin (A/2) sin (5A/2)
= 16 [cos 2A - cos 3A]
=16[2cos’ A-1-4cos’ A + 3 cos Al

=16 [2x3-1-4x£+3x§]
16 Hd 4

=18-16-27+36=11.
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Spoonfeeding
cos 10° +sin 10° |
is equal to
cos 10° - sin 10°
{a} lﬂ.l'l 55° (b} Cﬂl Ssu (‘:} _ tan 35')
Ans. (a)
Solution cos 10° +sin 10° _ 1+ tan 10°
cos 10° - sin 10° - 1 - tan 10°
= tan (45° + 10°) = tan 55°.
Spoonfeeding
If tan x = : then Jﬂ+b +Jﬂ_b is equal to
" a-b a+b
Jsin 2 x f“ m
Ans. (b)
a+b a-b
Solution +
J“ -b Ja +b
atbta-b _

Il
:‘
(B
&
T
|°.1-

_ 2cosx
Jlﬂmﬁx \,{CDEZJ: ‘

(d) - cot 35°

2sin x

@ Jmszx
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Spoonfeeding
2sin cosax .
If —— = x, then —————— is equal to
l4+cosa+sing l+sina
(a) l/x (b) x c) 1+x (d) 1-x

Ans. (d)

Solution —S%5%_ -1- 1+sin@ —cosax

| +sina l+sina
o l-cosa+sina _ l-cos@+sinc 1+cosa +sina

1 +sina 1+sina | +cosa +sina
_ (1+sina)’ —cos’a
B (1+sina)(l +sina +cosax)
_ (1+sina)® - (1+sina)(l -sina)

(1+sina)(l +sina + cosa@)
_ 2sin o .
l+cosex +sing ’
Spoonfeeding
If sin x + cos y = a and cos x + sin y = b, then tan —'F—;ﬁl is equal to
@) a+b (b) a-b & Ax8 ) A2E
a-b a+b
Ans. (d)

Solution From the given relations we have
sin x + sin ((w/2) - y) = a and cos x + cos ((W/2)-y) =b

- zsinx+{nf2]—}'mx—{n;'2]+}-h
_— o x+(ri2)-y P x=(mi2)+y Sk
2 2
Dividing we get,
X~y
| + tan
m(_;r_+.r:.}]=£ b x'fv=£
4 2 b 1w Xo) b
X—y a—b 2
or tan = ;
2 a+b
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Spoonfeeding
sin3a <0if alies in
cos2o
(a) (1348, 14048) (b) (14m/48, 187048)
(c) (1848, 23m48) (d) any of these intervals
Ans. (a)
Solution sinda <0 ifsin3a>0and cos2a<0
cos2a

orsin3a < 0and cos2a >0
ie. if Ja (0, m) and 2ae (2, 3m/2)
or 3ae(m 2a) and 2ae(-nf2, nf2)
e, if ae(0, i/3) and axe(wd, I4)
or «ae(m3, 2a/3) and ae (-4, x/d)

e, if ae(md, nf3)
since (1348, 14n/48) C (w4, m/3), (a) is correct

Spoonfeeding

If cos @ + cos B = a, sin @+ sin B = b and @ is the arithmetic mean between & and B
then sin 28 + cos 28 is equal to

(@) (a+ bYla* + b) (b) (a-b)YlNa* + b%)
(c) {a2 - b’p‘[az + bz,'- {d) none of these
Ans. (d)

Solutien From the given relations we have

2 cos at+p cos ﬁr-’ﬂ=|:nu1.|12.~*.in“ﬂﬂ a—p

cos =bh
2 2 2 2
by il s s tn 2 B wl. o wytin® [.'.3=ﬂ+.§]
2 a a 2
2
- a’ -b’ 2ab
so that cos?2 8= —%- = “—"_ and sin 20 = el
b* =+ b* a-+b*.
||'|'-—I
a
a’ =b* +2ab

S sin28+cos2@=
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Spoonfeeding
1 2
Find the value of 2 tan™ [—)+ sec”! [—'SJ:J+ 2 tll_ll
5 7 8
Sol. Consider 2 tﬂ[l:_1 l + sec_l _5__\!:% +2 tm'l i
5 7 3
_ 52 ] 5\2
Consider o =sec |— = secOo= —
7 7
= PR LI = tan”! -
49 g R 7
From (i) we get
Z[ta.n'l Lyt -[—]+ i
8 7
—
=2t 38, an'l = 2tan 2 et
1.1 7 39 7
1 ——x—
8
=~ 2t~ Lyl
3 7
1
2X—
= tan"—? ctanl = tan 2t L
11 7 4 7
9
3,1
= -1 4 T B tan_']—z_s- = '11 B —
e 25
1-Zx—
4 7
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Spoonfeeding
If x + v = z, then cos’ x + cos® ¥ + cos’z 2 cos xcos ycos z is equal to
(a) cos® : (b) sin’z (¢) 0 (d) 1
Ans. (d)
Solution The given expression can be written as

cos” X + COs” y + €08 Z - cos Z [cos (x + ) + cos (x - ¥)]
=coﬁ2x+ms2y+mzz~coszz =¢cos (x + v)cos (x=¥)

= cos’ x + cos” y — (1/2)[cos 2x + cos2 y]
= (1/2) [2cos® x + 2 cos’® y — cos2 x — cos2 y]

=(1/2) [2 cm2x+2cosz_v-2cnszx+ 1 ‘2c052y+ 1]1=1

Spoonfeeding
3 3
If sin 26 = k, then the value of s g o e is equal to
l+tan“8 1+cot™@
) =L oy === (c) k> + 1 (d) 2 - k2
k 2
Ans. (b)
tan’ @ cot’ @

Solution We have s+
l+tan“ 8 1+cot°@

_ sin’ 8-cos® @ P ms3ﬂ_ in? @ = sin’ @ & cos” @
cos’ @ sin' @ cos B sin @

_ sin*@ +cos* @ [sin’ﬁ+cm33]z—2 sin” @ cos” @

sin @ cos 6 sin 8 cos 6
1=k 2-4° . _i]
- Wy Lmnﬂmsﬂ-z
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Spoonfeeding

If sin® A = x, then sin A sin 24 sin 3A sin 44 is a polynomial in x, the sum of whose
coefficients is

(a) O (b) 40 (c) 168 (d) 336
Ans. (a)

Solution We have sin A sin 24 sin 3A sin 44
=sin A (2 sin A cos A) (3 sin A - 4 sin’ A) X 2 sin 24 cos2A
=2sin" AcosA xsinA (3 -4 sin” A) x 2 x 2 sin A cos A (1 - 2 sin® A)
=8sin" A cos’ A (3-4sin” A) (1 - 2sin” A) =8 (1 —x) (3 - 4x) (1 - 20)
= 24x - 104x + 144x" - 641",

The required sum = 24 - 104 + 144 - 64 = 0.

Spoonfeeding
SRA 33 oy oA 5 g chBen2 then
sin B 2 cos B 2
tan A + tan B is equal to
@ J3/V5 (b) ¥5/V3 (e) 1 @ (V3+45)/45

Ans. (d)
Solution From the given relation we have

tan A tan B

—_— = — =k (say), (clearly k > 0)
Ji NG y) ( Y

Also 2 sin A = /3 sin B.

2anA __ V3unB - 2V3k  _ J3x 5k
Ji+taniA VitwniB V14368 V1458
= 401 + 5K%) = 5(1 + 31

= KF=15=2k=15

J3 J3+45

sothattan A= —=.,tanB=1=tanA+tan B =

Vs v5

=
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Spoonfeeding

10 fnbeduce Moaniplahons by forcecing 4ubure

p)
TL 0%+ ' 2w ol = 4

F l .
W +0'" +2nn cpee = I

(El mn 4mn' & (pn'+ m*n)wm-—_o

Vove that mZ2+12 = cosecls

3
M+ ' T Famm' tps® = |

- 2 i
)‘-y- MOS8 +in! "+ amm {.Dsa—mj'{,oilﬂ - {

e £3

M2-mpsre 4 (Mm'+mepee )? = )

2 i, o 1 lﬂlgbh39~+{:'ﬂ‘+ rry LoL @ }?"= J

> (' emwse )t = 4—mtepste - | -m> dinte
?:'in.a;la-\__!# Cn'yneose }1= |- ntsin e
' Now

(m'+mepse) (N 4nwse) = mi'n 4 o NEx @ + MN'COLe + rintols,

iy U § +) -
= M n + (pse(mn4+mn ) 4mnol e

S M 4mn' wlnn'smn ) oo +mntose-m a

= ynn( 02*8 -mn. = -mn(1wfe)

= = _mnsinte
| AuAAMg both Sides
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(s messe) Cnis newse ) * = sinfe

> =

== = g S
% i % 3 .
[ =m?cint® \ (1-n"cin*2) = m'n*sinde
| —=p*ein® e —pateinte g mineinte < m2n? ginte
l = <cine Chram?> )
| - n&mZ> = Cpsec?e =n2am* H- P
—— ———— = ST
L iNig
Spoonfeeding
If0<a, < mxand cos &+ cos f§— cos (@ + B) = 3/2 then sin & + cos f is equal to
(a) 0 (®) 1 (c) (V3+1)/2 @ V3
Ans. (c)
Solution From the given equation we have
2 cos a;ﬁ cos a:ﬂ - 2 cos’ a+p -I~I=%
- 2
= 4cnﬂzaT+ﬂ-v4cm ;ﬂcma;'a+l=ﬂ
ﬂ+g ﬂ-ﬁ)z :a_ﬂ .
= & ]
= (Za:os > cos 3 cos 3 (i)
so the only possibility is ng—;-g-*l =0 since cos’ (-‘—I—E—)Sl
AsOD<a, f<mwehave x=f
1
From (i) we getcos =7 =cos
and sinﬂnsina:T.mthmsina+msﬁ.—."@;'
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Spoonfeeding

The general solution of the equation

l-sinx+ ... +(=1)"sin"x +... _ l-cos2x

JX#E(2n+ 1) A2, nel is

l+sinx+...+sin" x+... 14+ cos2x
(a) (- D" (#3) + nx (b) (- 1)" (6) + nr
(¢) (= )" * ' (w6) + nn d )" '@ +nam(nel)
Ans. (b)
Solution The equation
1-sinx+...+(=1)"sin" x+... 1-cos2x
1+sinx+...+sin" x +... 14 cos2x
=3 1 xl-ﬂ"ﬁ= 25‘"’:* as-1<sinx<|
1+ sinx 1 2co0s” x
; sin’ x (1 +sin x)
= |l =sinx= ey
l=sin“x
= (1-sinx)’=sin’rx = 1-2sinx=0
= sin x = 1/2 = sin (6)
= x=nx+ (-1)" &6.
Spoonfeeding
Ifsin'x+ms'y+2=4sinxcns_v,ﬂs.t,yéﬂzmenﬁinx+cos}'=
(a) -2 (b) O (c) 2 (d) none of these
Ans. (c)

Solution The given equation can be writien as
sin*x+cos*y+2-4sinxcosy=0
= (sin’ x - I]3+{cnsiy— Iﬁ+25in1x+2c0ﬁ:y-4sinxcos_v=0
= (sin®x-1)+(cos’y-1)*+2(sinx-cosy) =0
which is true if sin x =1, cos’ y= 1 and sin x =cos y,sosinx+cosy=2as 0 S x, y < w2.
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Spoonfeeding
The value of sin™" (sin 10) is
(a) 10 (b) 3x-10 (¢) 10-3x (d) none of these
Ans. (b)
Solution y = sin " (sin 10)
= sin y = sin 10
=sin(3x+(10-3m) (" In<l0<3n+ n/2)
= -sin (10 - 3m)
= sin (3xr- 10)
=5 y=3x-10
Spoonfeeding
_ If sin”' x + sin™' y=2x/3, then cos ™' x + cos ' y is equal to
(a) 2x/3 (b) m/3 (c) m/6 (d) =
Ans, (b)
Solution Letcos ' x+cos™' y=8
then sin ' x+cos ' x+sin' y+cos ' y=2x/3+0
= E X uZyg w9l
2 2 3 3
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Spoonfeeding

Wi the Aw..:p&m m,{ p"uwtu;_f cr,.J; ot gre Thn

W‘,.L,{_LHF'IEA i'?_ —th,-_;-rh_ MLLU'! P._L t‘r ;i-l. wide l:lj gl
% B olpwpl m_h B
"t WOC exs) vel i Ww?!-}zt"mzeq: aihie

§losd tos 13 (o BA Cosytn = {
T .; 3 i 1< =3
= ¥ os 2R {‘_‘L.-.-d'.r: los g Coslen = ¥ l i Cc:;:j;t
£ e = [ L& "‘:“"_G:""]
o & 1 x|
\ QU2 Coe 27 Cps 40 Cps BA eeslé A
Qinam iy 23 LS o 15
mﬂt—rtﬁ e o o
[ - ‘}ﬁg-" (oS |67
" | ¥4 15
a2 Gin 16% GO 167K =5 | Sin 2 o |
i RS Sa P IR =4
s
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Spoonfeeding

T Cos ol . 3+ cint = )
B = {_{jE."}IE:‘ Sin*

Prwve twal-

(i) omid + niR =2¢in* o S0P

(2] EBos" B 4 gindB _

—

Aras il SN T
{E‘r,&.dﬂl _._j Knlﬁ ‘1"':{ — .1 = 1,
cos” P e yn?

Srpdd S p * Sintals F = CoSBFYRE 1

—_—e e e ————

T (- F) ¥ oS i ) = Cos P (et
f i ] ¥

273’ tos Y % —2 s deoe® B HuCos Vi3 - 0
| , e

L[ cosPel—cos* p) T =0

. l = ot = mﬂ"lﬁ'

G am*R = S’ P

L
il
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ﬁmﬁru{*i‘”q?’ bl =
> (SOt = tos ) + 2 sin?alosZol

er A — QW\E >+:ﬁbﬂ dgﬁ'y

o e -
= ;)anlcigiffj% H fl_.__
_D,;G;; S e 1) AR
e B San e o
_CL);?'FF_':J:-__& e -:;lr‘“."'_FS Ty e
Cos? 4 T Sieae
£ - "r_i_u’*‘ B T:a ' 1_?- _.—_ | g _‘I"’_
Spoonfeeding
tan~' (1/4) + tan"' (2/9) is equal to
(a) (1/2) cos ™' (3/5) (b) sin~' (4/5)
(¢) (1/2) tan™" (3/5) (d) tan”" (8/9)
Ans. (b)
Solution tan™' (1/4) + tan™' (2/9)
1.2
- tan-t 4 9 41 -|[l]
tan (12 =tan” 2 =tan”|
4)\9
If @=tan'(172) = tan 6= (172)
: 2tanf _4
sin@= ———
1+tan’8 5
- 0=sin"' (4/5) =tan™' (1/2)
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Spoonfeeding

If 3 sin B=sin 2+ B), then tan (a + f) - 2 tan 18

(a) independent of @ (b) independent of f3

(c) independentof bothaand B (d) independent of none of them
Ans. (¢)

Solution sin (2a+ f)=3sin

- sin2a+ f)+sinff 3+1
sinQa+ B)-sinff 3-1

= 2sin(a + B)cosa
2cos(a + B)sina

=2=tan(a+ f) - 2tan a=10

Recall
T —— ————— _.-— -
S8 = Ve - Cos 1€ = [ \otas
S I-H. = r— .__..l 2
L-f_.'":, L, &
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Spoonfeeding

TJ- TWLre ANk Yroctu OFs c‘j Sin and oL Thin

are ok nr_’cma&#}.;la& 0 Llfe‘*f up o4 pes

IHae cequence Fiven: but Jih_a._d_a.tf Eu:‘u..ft‘-‘;;f1n

Such a LJ_'LLLj So that Hle Endron awvglos
llare qenesalrd.

P FT t?_*ﬁl 6_5_ t_ﬂ.l"! 4_']—! %:I"'J_j| I‘_& l'.:.l'.l- ]Q'll. B r

= 2ing’ sina’ cingd Sne

Cesé Cps :-u Cos 66 Cm Hs

-

=5 2 C1n 66 S0 g J) (24in I‘a ein4as )

=
S

a2 of 66 Ccpus’ } Cw-&*.ﬁ (”D;'"r'h )

—

o I = 3 ; ,-'_‘-:.r ‘_"I_.-' A - -
= (Cpe €0 - Cps 72° :' C"“*t-—uua.'r.er-

—ra - ——

(Coséo+ CosT2 ) { Cos _m' +r1,-.Lr n* )
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55 [foséﬂ—ﬁiﬂfﬁ' ‘;: 4
\Q:psérnfc.‘mrfﬁ- y

[pcge + SIn3e

(a2 6 — Sjn30 ] .

_y [a-¢®) (3T ) =598
S 4 e Q 1) =i
= —r E e @E* ) }(\‘rﬁ_p -
CEEENTEEE0N
- B

Recall

ginad’= ./ w-adc

AT

Ein2 1 = JEMT’E = N B
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Do t'ln.:q_j’_ ‘-'1,'_.,!r1| | x"ul | B4V © _! = JILZ Ve J

= B radnatySiney =

= ! \r_]'_"'x f:"’i- 1 = ':"L ] -. .1 L
= - - — _-:l. b= =
[68n" R 7 5- e o VOGS
- g — __S
||'I = =
168in" g s - D e 4
- of | == e ml! - - \_l ID Dy § J
g e ——
1680727 = 6- a .\ |0-’Ys
16580221~ EWEBEYHB-VE ) -2 |(@VEI(3VE )

y \\II >
# —t r___ —
f-’% =12 = .ul LTy = _._--__:u." L= VA
Spoonfeeding
If A = sin® @+ cos® 6. then for all values of 8
(a) 1<A<2 (b) 3/4<A <]
(c) 13/16<A <1 (d) 3/4<A < 13/16
Ans. (b)

Solution A =sin’ 8+ (1-sin° )" = 1 + sin” O(sin” 6-1)
=1-sin> @cos’ @ < |
Also A=1-(1/4)sin" 202 1-(1/4)=(3/4). Hence 3/4 <A< |
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Spoonfeeding

Let n be a fixed positive integer such that
sin (7/2n) + cos (2n) = ¥n /2, then

(a) n<4 (b) n>8
(c) n=6 (d) none of these
Ans. (c)
Solution  sin 2 + cos —— =2 ,.;'m(EJFL]
2n 2n 4 2n
Jn : ['fr 4
= —_— =N L S| e —=
2 4 2n
Jn [:r n ) n 1
soforn>1, —==sin| —+ — |>sin — = — thusn > 4
22 4  2n 4 2

i

. . T n v
Smcesm(I+——J<lfora]ln}Z.wcgc[jﬁ{]urnﬁﬂ
n 22

so that 4 < n < 8. By actual verification we find that only n = 6 satisfies the
given relation.
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Spoonfeeding

If A and B are acute angles such that
A + B and A - B satisfy the equation tan® -4 tan 8+ | =
0, then
(a) A = /4 (b) A = nl6
(c) B= nld (d) B = n/6
Ans. (a) and (d)

Solution From the given equation, we have

tan (A + B) +tan (A - B) = 4 (1)
tan (A + B) tan (A - B) = 1 (2)
From (1) and (2) we get

tan [A + B + A — B] = tan x/2
= A=mx/2 = A=nr/4

and from (1) we get
;o 2 5 2
1+tanB+1 lanB=4=${I+mnB} +(21 tan B) -4
l-tanB l+tan B |-tan“ B
2 R
2(I+tan2 BJ=4=1 tan23=l
l-tan” B l+tan~ B 2

= c¢0s52B=1/12 = 2B=x/3 = B=nx/6
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Spoonfeeding
e | 2x =1
sin =2tan " x for.
(I +x2]
(@ lxlz21 (b) x20 (c) Ixlg1 (d) allxeR.
Ans. (c)
Solution - % <sin™"! [i:) R
2 1+x 2
= -(m/2)<2tan~' x<(x/2)
= -(r/4)<tan~' x<(n/4)
= tan(-x/4)<x<tan (7/4)

=5 -1sx51 = Ixisl
Spoonfeeding
cot™ [(cos @)'?] - tan~' [(cos @)'?] = x then sin x =
(a) tan® (a2) (b) cot® (e2) (c) tan & (d) cot a

Ans. (a)
Solution x=(n/2)-2tan"" [(cos @)'?
= (x/2)-x=21tan™ [(cos @'?)

E(nasa)’é Z(msa]’%
= tm(ﬂ.‘.-’l—x]:— = Ccotx= ——_i

|l -cosa l-cosgx
> dcosx l+cosa -
= cosec x= 1+ —
(1- gﬂsa}z 1-cosa

- sinx= |-.;gsa_25m‘{a!2} = tan® (a/2)

| +cosa 2 cos? (a/2)
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Spoonfeeding
The trigonometric equation sin ' x = 2 sin "'a has a solution for
!

(a) all real values of a (b) lals€ —=

V2
(c) lal2 one (d) l-::[al{—l—
V2 2 2

Ans. (b)

Solution sin~' x=sin "' 2a\1-a® if lal < 1/\2

= x= za,/l-a* which is possible
if x*=4a’(1-a%)<1
orifda-4a’+120if (2a* -1’20
which is true, so lal € HJ’I

[ =1<sin"'x<1]

Spoonfeeding
If0<x<01and @=sin"' x+cos™ x-tan”' x, then
(a) @< /2 (b) 8=2m/4
(c) 8=nx/4 (d) W4<0<n/2
Ans. (d)

Solution @=sin'x+cos'x-tan' x=m2 —tan' x

Since0<x<1 = O<tan'x<mW4 = n4<0< 2.
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Spoonfeeding
-1 -1 1 -1 1 -1 I -1
Iftan™" ™ +tan” ——— +tan” ———+ ... lanf ——— =
1+2 14+(2)3) 1+(3%4) 1+n(n+1)
then 8=
.. b n+l n n-1
() n+l (b) n+2 (©) n+2 (d) n+2
Ans. (c)
Solution tan™' — L — = -1 _Atl-n
l+n(n+1) l+n(n+1)

=tan' (n+ 1)-tan"' (n)
so that L.H.S. of the given equation is

tan ' 2—tan "1 +tan '3—-tan" ' 24 - +tan" ' (n+ 1) =tan" 'n.

= -1 L -19 -1 n+l=1 = -1 N

Mt il e n+2
so that tan' ——=tan"'0 = 6= ——,

n+2 n+2
Spoonfeeding
A value of x satisfying tan™'(x + 3) - tan™'(x - 3) = sin"'(3/5) is
(a) 0 (b) 2 (c) 4 (d) 8

Ans. (c)

Solution tan'(x + 3) - tan"'(x - 3) = sin"'(3/5)

-1 {I+3}—(I'—'3} -l
= 3/4
= tan I { } tan {.-"]

6 3
= W ... = =16
1+4x*-9 4

= x=%4,
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Spoonfeeding
If x = cosec (tan™(cos(cot™'(sec(sin"a))))) a € [0, 1], then
(@) ¥-a*=3 b) P+a*=3
(©) ¥-a*=2 d) L+a*=2
Ans. (b)

D

= cosec(tan™(cos(sec” (12 - a* ))))

-

=co-sec(cut']\(2-az}= J3-a1
=5 P4+at=3

Spoonfeeding

If sin™' (sinﬂ—z) +cos™’! [ousﬂ] + lan‘i[—hm E] +m“(mﬂ] -5
7 7 B 8 b
where a and b are in their lowest form, then (a + b) is equal to

(a) 17 (b) 20 (c) 23 (d) none of these
Ans. (b)

Solution We have L.H.S = sin”'(sin(5x - 2207)) + cos™'(cos(7x - 32/7)) + tan™'(~tan(2x - 32/8))
+ cot™'(= cot(3x - 5/8))

= sin”'(sin(22/7)) + cos™'(- cos(3/7)) + tan"'(tan(3778)) + cot™'(cot(51/8))

= =t -—t—t+—
7 7 8 8

=I—-3£=E-£ =a+b=20
7 b
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Spoonfeeding

] If 0 < x < 1, the number of solutions of the equation tan™'(x — 1) + tan™ (x) + tan™"(x + 1)
= tan"'(3x) is
(a) O (b) 1 (c) 2 d 3
Ans. (b)
Solution tan™'(x - 1)+ tan"'(x + 1) = tan"'3x - tan"'x
(x=D+(x+1) _ x-x
1-(x+1Dx=1) 1435

= 1+3¢=2-2, x#0

= x=%12.s0x=12as0<x<].

—

Spoonfeeding

- tan~'(tan 4) — tan™'(tan (—6)) + cos ' (cos 10) is equal to

(a) O (b) m (c) -nx (d) 5=
Ans, (b)
Solution m<d<in?2 =0<4-g<n

= tan'(tan4)=4 -7 --tan(4-m) =tand

2r-6¢€ (-2, wl), tan (2x-6)=—tan 6
= tan'(tan (-6)) = tan"'(~ tan6) = 27 - 6 and 47~ 10 & (0, 7), cos(47 - 10) = cos10
so the given expression is equalto4 - x- (2x-6)+4n-10=n
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Spoonfeeding
If x < —1/</3 , then the value of 3tan™'x — tan™" 3x
(a) -xm (b) & (¢) -n2
Ans. (a)

Solution Let x=tan#, then x < —lhﬁ

=»
-
=
S0
Spoonfeeding
(a) 0
Ans. (b)

tanf< -1/V3 = -2 <0<-n6
3n2 <30<-n2
-m2<m+30< w2
3%
1-3x°
= 3tan"'(tan®) — tan”' (tan36)

3tan”'x - tan

= 3tan"'(tan®) - tan"'(tan (7 + 36))
=30-(r+30)=-n

ool 5 16
| X + ¥ _'|_+ P | T |
sin sin T sin &5 is equal to
(b) m2 (c) n

2 A 1
Solution sin” = I-(i) +i1’1-(i +sin‘IE
5 13 13 5) 65

._,[4 12 5.3 o186
=8 | = X—+—X=|+5D " —
3 13 13 5.
= sin~" E+si,n'I E

65 65

(]

equals

(d) 0

. 1 63
d o
(d) sin 5
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3 (63)1 . 16
cos I-|— ]| 4+sin™" —
65 65

-1 16 | 16 =«
CO§  — +sIn =

65 65 2
Spoonfeeding
al g 1= .
Iftan™ — +tan™ — = —cos™ x then x is equal to
4 9 2
(a) 172 (b) 2/5 (c) 3/5 (d) none of these
Ans. (c)

"
Solution %mﬁ"x = tan”’ Mfl *m"l[%]

1- 2
= —xlun"(l)=%ms ' H—i [using 2tan~" x=cos '{:;;]fmxz{]]
4
= lm'lé
2 5
Spoonfeeding
If u=cot™" Jtan @ - tan"' Jtan & , then tan [%—%) =
(a) ftan @ (b) Jeota (c) tan @ (d) cotax
Ans. (a)

Solution Let Jtana = tan x, then u = cot ™! (tanx}-tan" (tan x)
=(A)-x-x=(n2)-2x

= L=(n2)-u = x=(n/4)-(u2)
o wmeem(3-3) - T m(-y
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Spoonfeeding
If tan”' y =4 tan”' x, then 1/y is zero for
(@) x=12J2 b) x=+2%3
(c) 3+242 (d) all values of x
Ans. (a)

Solution If we put x = tan 6, the given equality becomes tan ~ ly=46.

2[ ZEanB]
- yputanidlin 2mn129 _ | 1-tan” 6 L
l1-tan- 26 : { 2 tan @ )‘

1—tan’ @

2x2x(1-x%)  4x(1-x%)
(1-x2) =422 1-6x7+x*

so that 1/yis zero if x* —6x* + 1 =0

- PadENH-4 ‘T”‘:atzﬁ:utﬁ}*

Spoonfeeding a Graphical concept

How many solutions does the equation have 3 Cos inverse x - x-1m/2=0

We can solve this graphically by superimposing both the graphs.
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¥y =3cos(x)
plot =

Y=8X+—

: o

-%H"'\-_______ G
e
Tﬁ__ﬁ__ﬁﬂ
-l'_,_ T = fro G ]
o __-._-rrR':'__--r_r £ _|.| ¥ I ||I * _— 1 T
o -~ 3
\ | i
\K -
f"/
L:K_
-4 _I_' '_.}"M p \:_—h:"_h:m "
7 , i ae
_.-"/ -5 T
Spoonfeeding
Ycos x—mx—m2=0has
(a) one solution (b) one and only one solution
(¢) no solution (d) more than one solution
Ans. (b)

Solution x= 1/2is clearly a solution of the given equation which can be obtained by trial and error
method. The given equation can be written as

Jcos ' x=mx+ a2 (1
since the L.H.S. of (1) is a decreasing function and R.H.S. of (1) is an increasing function of x. The
equation (1) has either no solution or only one solution. So x = 1/2 is one and only one solution of the
given equation.
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Spoonfeeding
If cos™ x=tan"' x, then sin (cos™ x) =
(@) x (b) »* (c) UUx (d) 1/x°
Ans. (b)
Solution cos™' x=tan'x=6(say) = x=cos@=tan @
= cos’ @=sin @ = sin’ @+ sin 6-1=0
2 -1+J1+4 . J5-1
= sinff= ——— = sin = ——
2 2
J5-1
So X =cos’ = ——
2
. : J5-1
and  sin(cos™ x)=sin O= 5 =X
Spoonfeeding
x=nm-tan" 3 is a solution of the equation 12 tan 2x + V10 +1=0if
COs X
(a) nisany integer (b) nis an even integer
(c) nis a positive integer (d) nis an odd integer
Ans. (d)
Solution x=nr-tan'3 = tan 'I=nr-x
=5 tan (nk-x)=3 = -—-tanx=3
= tan 2x = 213—“: = 1
l-tan“x 4

| 1
and cosx=1 2 3 i
Jl+mn1.t Jio

on substituting these value in the given equation we find only cos x = ~1/V10 satisfies the equation.

So that the given equation holds for values of x for which tan x = - 3 and cos x = —1/+/10 . Which is
possible if x lies in the second quadrant only and so n must be an odd integer.
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¥ = cos(x)
plot
¥ =cos L x)
| [}
_.-'J-'_"\.-.,\'.\.
o *
3 & ! "-.,_ frovr
rd 1 | e 3 =i
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’ .A /\ (x from —162to 16.2)
1 L Ai L4 i x
\’//ﬁ \ |[]||I .|'||-=' —_— BETnsE X
| ] -
| \/ — Riejcos: l|>r.-|

.--""-FF
L "-----
27
1
Fi
i i || i i i
: || E
—15 — 10 ] I 5 10 15
/' ix from - 16210 16.2)
s _2;- — miCesi X))
e i ]
e /4 | 1

e = — Imi|cos™ (x|
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¥ = sin{x)
plot

¥ =sin"(x)
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fx from =16 2to 16 2)

— Rersinix
= Helsin” 1n_a.-|
3
— |
-"““'x‘ |
\ 2'
l
V1§
\ |
i | M i i —
Syt R A 10 15
I
- (x from 162 to 16.2)
bt
"Zi' — [rrisin il
i S
=3} B = im[sin~Lix)
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¥ = csc(x)

plot

¥= csc™ ' (x)

e
+
e

20 <15 | =10
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¥ = secix)

plot

¥ = sec” lx)

o
L]

% Fegm - 25210 25.2

=
BE
_,—: i i
—

[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams



[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams

¥ = tan{x)
plat
y=rtan"}(x)
"
| | .
| 4| |
/ | |
f | /
/ 2| /
e P
= :
-2 ___:|/_-.=-" | / .
/- / g
| : [ i
[ . III o !
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¥ = cot(x)
plat

¥ = tot™ )

F Il'll
% .“‘---\b.-\_{
Y R— =
= h:-‘_"'\-\.., j. i : 3 E""'H.-a
-_‘h\""\" = frnt
¥ “
-'.III —
v o
| | | | A | O | O
. |I I. II | .
II I| I' I' h ll. |II
I'. I'.I | ||I I I,':I 'll I'. ",I
| = VR II"_ : Lo II'. e o _'11. T x
\*, XTIV s RI \ | i'-. LR
\ , 1 S || I. 1 L I
I' | I' I|I \| | Ilg |
| 1 | |.|
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Spoonfeeding
If cot ¢+ tan &r= m and
! ~ COS @ = n, then
cos

(@ m (mnH)"” = n(nm*)'” =1
®) miwin)® = nime)" = 1
(©) n(mn*)'"? = m(nm*)'" = 1
(d) n(m®n)'® = m(mn®)'" = 1.
Ans. (a).
Solution Clearly a# 0.
cot@+tana@=m = 1| +tan” @=mtan @

=5 sccz a=milan (1)
and ~cos@=n = secc @-1=nse &
cos a
= tan®’ @=nsec @ = tan' @=n’sec’ &
= tan* @= n’m tan @ [by (1)]
= tan’ @a=n’m =  tan a= (n°m)'"
and sec’ a= m(n*m)'" (by (1)]

Now 5&:2 a- tan’ a=1 = m{nzm}m - (nzm)m = ]

=» m(mnz)m - n(nm®'? = 1.
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Spoonfeeding

If @a cos® @ + 3a cos @ sin> @ =m

and a sin’ @ + 3a cos® @ sin @ = n, then (m + n)** +
(m — n)*" is equal to
@ 28 () 28"  (c) 2¢*° (d) 24’
Ans. (c).
Solution From the given relations, we get
m+ n=acos @+ 3acos asin® a +
3a cos” @ sin @ + a sin° @
= a(cos @ + sin @)’
Similarly m-n= a(cos @ - sin @)’
fom+n+ m-n?
= az""‘[(cns a+sin a’)2 +(cos a—sin a}z]
= a”® [2 (cos’ @ + sin® a)] = 2a*°
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Spoonfeeding
2 sin &

If - =y, then
|l +cos a+sina

|l —cosa+sina .
- is equal to
1+ sin &

(a) 1/y (b) ¥ © 1-y (d1+y
Ans. (b)

l-cosa+sina
1 +sina

Solution

l-cosa+sina@ | +cosa+sina
l+sina l+cosa+sina

(1 +sin @)* - cos* &
(1 +sin @) (1 + cos & + sin @)

2 2

l+2sina@+sin“ @—1+sin”“ &
(1 + sin @) (1 + cos a + sin @)

_ 2sin a(1 + sin @)
(1 +sin @) (1 + cos @ + sin @)

2 sin @

|+ cosa+sina
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Spoonfeeding

Ifx;>0for1 <i<nandx;+x;,+...x, =%
then the greatest value of the sum
sinx; + sinx, + ... + sinx, is equal to

(a) n (b) O
(¢) n sin (Wx) (d) n
Ans. (¢)

Solution The value of the sum is greatest when x, = v, =
... =X, =mn and the required value is n sin(1t/n).

Spoonfeeding
Minimum value of 4x° — 4x Isin®l — cos’0 is
equal to
(a) =2 (b) -1 (c) =112 (d) O
Ans. (b)

Solution 4x” + 4x sin® — (1 — sin’0)
= 4.{3 + 4x sinB + 5in3ﬂ -1
= (2¢ £ 5in0)° - 1 = -1

Hence the required value is -1.
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Spoonfeeding

If sin @ and cos @ are the roots of the
equation ax” — bx + ¢ = 0, then a, b and ¢ satisfy the
relation

(@) a* + b* +2ac =0 (b) at-b*+2ac =0
) a+c+2ab=0 (d) a -b" - 2ac=0.
Ans. (b).
Solution Since sin € and cos & are roots of the given
quadratic equation, we have sin & + cos € = bla and
sin @cos @=cla.

=9 (sin @ + cos 6‘}: = b'},"u:
= sin® @ + cos® @+ 2 sin @cos 8= b* o’
c b’ 2 2
= 1l+2—=— = a +2ac-b =0
a a“
Spoonfeeding

If sin x + sin“ x = |, then the value of

cos'?x + 3 cos' x + 3 cos® x + cos® x — 1 is equal to
(a) O (b) 1 (c) —I (d) 2.
Ans. (a).

- . [ .
Solution From sin x + sin® x = 1, we get sin x = cos” x.

Now, the given expression is equal to
cos® x (cos® x + 3cos* x+3cos x + 1)~ 1
=cos® x [cosz e+ 1y -1
sin® x (sin x + 1) — 1
=(@sinfx+sinx)’-1=1-1=0.

1]
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Spoonfeeding

The value of
cos y cos (Xf2—x) —cos (xf2—-1y) cos x +
sin ¥ cos (&/2~x) + cos x sin (&/2 - y) is zero if
(a) x=0 (b) ¥=10
(c) x=y¥ (d) x=nx-xM4 +y (nel).
Ans. (d).

Solution The given expression is equal to
COS v Sin X — sin ¥ €os X + sin ¥ sin X + COs X €os y =
SIN (X =y)+cos(x—-y)

|
= ﬁ[ﬁsmf,t—}H:,-_Emst_x-}}]

= /2 sin [f+[,r-_*.']] =0if

T
[—— +(x - _\'}} =R = X=V=RA- E,
4 4
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Spoonfeeding

) If @ lies in the first quadrant and cos &
= 8/17. then the value of cos (30° + @) + cos (45° - @) +
cos (120° - @) is

= Ye
w [ L)8 (B, )2
2 J2:117 2 217
31 T 123 3+1 1123
o[E1-1)E (8 t)m
2 217 2 217
Ans. (a).
8 Jl?l-f
Solution cos @= ']'7?‘ = sin @ = -—{F-—~;~,I———— = {T:'

Now the given expression is equal to
cos 30° cos & — sin 30° sin @ + cos 45° cos @
+ sin 45° sin @ + cos 120° cos @
+ sin 120° sin &
= cos & (cos 30° + cos 45° + cos 120°)
- sin @ (sin 30° - sin 45° - sin 120°)

_8 [:E J__l]_if:[l__l__ﬁ]
1712 < 2 13V 42 2
J3-1 1)23

=[ 2 '+?T]T5
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Spoonfeeding

If A lies in the second guadrant and
Jtan A +4 =0, the valuc of 2cot A -5 cos A +sin A is

equal to
(a) —53/10 (b) 23/10 (¢) 37/10 (d) 7/10
Ans. (b).
Solution From3tanA+4 =0, we gettan A =~ 4/3, so
that
gs g _=WMa. M3 4
Vi +tan A VI+16/9 5
[« sin A>0and tan A <0 in quad. I1)
and cos A = - ] = - 3
N+tana S

vi+ tan” A
[+ cos A is negative in quad. 1]

Hence 2cotA-5cos A+ sin A

=2(—1J—-5(-§]+£=§
4 5/ 5 10
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Spoonfeeding

b d ir
The value of cos“[—) + cus"[—] +

8 8
4(5.1) “(7#) .
cos | — | +cos |— | is equal to

8 8

(a) 172 (b) 3/4

(¢) 3/2 (d) 1
Ans. (c)

Solution We can write the given expression as

(§)+eort () #cost =)+ cost (-5
cos (.E +cos’| 7~ | + cos g )+ cos 2
- 2":054 [E}u-ms“ (E_r It
g | 8 8
-’ ms‘(f}sin4(£—3—x)]

i 8 2 8

=2/ cos® (£)+ sin* E]
8 8

= 2| o (5 oo (5 )] 200w (5 Jon £

L ]
Fl—lsin:(f)] =2[1—lx1] =
L 2 4 2 2

I
b | L
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Spoonfeeding
An angle ais divided into two parts so that

the ratio of the tangents of these parts is A If the
difference between these parts is x then siny/sina is equal

1o
(a) MA + 1) (b) (A - 1WA
A-1
(c) 1+ (d) none of these
Ans. (c)

Solution Let @, + & =aand 6 - & =x
tan =mnﬂ—tanﬂzqi~]
tanf, tan @, +tand, A+1
-y antﬂl -8,) - A-1

sin(, +8,) A+l

sinx A-1
= = =
sinad A+

Spoonfeeding

If @ € (0, &/2), then the expression
tan? x

,f Ji is always greater than or equal to

(a) 2 tan & (b) 2
(c) 1 (d) sec’er
Ans. (a).

Solution Since AM 2 G.M, we get

2 G2
l[ .rz+:+M]EJv'x=+xxil:—{- = ltancd
2 \Iixzq-_[ X +x
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Spoonfeeding

Given @ € (0, #4) and 1, = (tan@*"?,
t, = (1an@ %, 1, = (cot®“"? and 1, = (cot & then
(@ n>L>H>1,
b)) u>u>4>1
€) 1321, > 1, > I
d) >8> >0
Ans. (b)
Solution @€ (0, 74)
0 < tanf@< 1 and cot@> | = log cotd> 0
Now 1, = (1an®"?= logt, = tanflog (tané)
1
cot
= —tanélog(cot)

Similarly log 1, = — cot8log (cot8)
log 1; = tan@log(cot @), log t, = cotflog (cotH)

= log1 = tanflog P =1anéf[logl - log(cot ]

As cot@> tan@, we have
logty> logt;>logt, >logt,
= 1> B> >0
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Spoonfeeding
If x =sina@, y = sinf, z = sin (a + f) then
cos(a+ f) =
1 2 2 2 2 2
X4y +z o B Y
a e — —_———
(@) 2xy ©) 1y
2 2 2 ) 7 -
" =-x" =y T -x" =y
¢
) 2xy (@ xy
Ans. (d)

- 5 v 2 v, | . .
Solution 7 -x" -y =sin(a+ - sin“a@ - mrl:ﬁ

= sin (@ + f+ @) sin(a+ f- @) —sin’f
= sinf[sin(2e + ) - sinf)

= sinf [st {M+f+ 2 sin (22 +;BH ﬁ]j]

= 2sina sinfcos(a + f)
> a3 2

- -

=cos(a+ f) = -

2xy
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Spoonfeeding

The radius of the circle
2% + 2" — 4xcos @+ dysin@ - 1 - dcosf- cos26=0 is
(a) 1 - cos# (b) 1 + cosé
(c) 1 — sin@ (d) none of these
Ans. (b).

Solution Equation of the circle can be written as

|1 +4cos@+cos 28
2
1+4cosf+cos2f

= (x-cosf)® + (v +sind* = > + sin°@

;. ;) E
X"+ y —2xcosf+ 2ysinf=

+cos’@=r

1+4cos@+cos260+2 3+4cosf+2cos  6-1

. 2 = 2
= (1 + cos@)’
= The radius = r= 1 + cosé.
Spoonfeeding
If tan x + tan (x + 7/3) +
tan (x + 2x/3) = 3, then

(a) tan x = | (b) tan 2x = |

(c) tan 3x = | (d) none of these.
Ans. (c).

Solurion The given equation can be written as
tan x + tan (7/3) . tan x + tan (27/3) _
1—tan xtan (7/3) 1-—tan xtan (27/3)

tanx+v3  tanx -3
I -3 tan x " I++/3 tan x

tan x +

= tan x + =3
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(tanx+J§}{l+J§tan.r}+
3 B ﬂ—ﬁlﬂﬂ:){laﬂx-ﬁ]=3
l-3tan” x
8 tan x
= tan x + ————=13
l-3tan” x
tan x (1 - 3tan® x) + 8 tan x
= = =3
1—3tan” x
3 — 3
Dy | ganad
l=-3tan“ x

= tan 3x = 1.
Spoonfeeding

The equation cos 2x + a sin x = 2a - 7
possesses a solution if
(a) a <2 (b)2<a<6
(c)a>6 (d) a is any integer.
Ans (b).
Solution The given equation can be written as
| -2sinx+asinx=2a-7

= 2sinffx—asinx+22a-8=0

aiJaz —~8(2a-8) _a.r::i:‘h:l2 —16a+ 64
4 - 4
_at(a-8)
-
Hence, sin x = (a — 4)/2 (the other value is not possible
as | sin x| £ 1). This value is possible only when

a-4

= sinxs=

-1< €1 or —=2<a-4<2

= 2s5ash.
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Spoonfeeding

sin 47° + sin 61° = sin 11° - sin 25° is
equal to
(a) sin 36° (b) cos 36° (c) sin 7° (d) cos 7°.
Ans. (d).
Solution The given expression is equal to
(sin 47° + sin 61°) — (sin 11° + sin 25°)
= 2 sin 54° cos 7° - 2 sin 18° cos 7°
= 2 cos 7°(sin 54° - sin 18°)

[J§+1_J§-1

= 2cos 7°

] = cos T°
4

Spoonfeeding

If tan @= 1/7 and sin B= 1/V10
where O<a, i< /2, then 2fis equal to

@) /4 - @ (b) 31/4 - a
(c) /8 —af2 (d) 3x/8-a/2,
Ans. (a).
Solution sin f = o = cos f= ]_._]_ _ 3
J10 10 Jio
= tan f=1/3
_2wnf _ 2:1/3 _3
tan 28 = enlf 1-19 4

and tan (a+ 25)
_ tana+tan 28 - /7 +3/4 =§=
I-tanatan 28 1-(1/7)(3/4) 25
Since 0 < f < #x/2 and tan 28 = 3/4 > 0, we get

0<2f<m/2. Also,0<a< x/2. Hence, 0< ¢+ 2f< mrand
tan (@ + 2) = 1, so that

a+2f=nr/4 = 28=nr/4 - a.
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Spoonfeeding

If 374 < @ < &, then

JZ col @ + _]_ is equal to

sin” a
(a) 1 +cot @ (b) = 1 —cot &
(c) 1 =cot & (d) = 1 + cot
Ans. (b).
Solution
I 2
2cota+— =J2cnta+cusec o
sin” &
J2cota+l+cor’ @ = (1 +cota@)® =11+ cot @l

Since cot @< - | when 37/4 < a < &, we have
Il +cotal=~1-cot @
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Spoonfeeding

(2v/3 +4)sin x + 4 cos x lies in the interval
(a) (-4, 4) (b) (-2v5, 2V5)

(©) (<2 +V5, 2 + V5) (d) (<22 +¥5), 2(2 +V5)).
Ans. (d).

Solution The given expression is equal to 2[( J3 +2)sin
x+2cosx]. Put V3 +2=rcos 8and 2 = r sin 6, so that

P =(43 +2)%+ 2% =11+ 443 . Then the expression can
be written as

2(r cos @ sin x + r sin & cos x)
=2rsin(@+2x)=y (say)
Since 11 +4v3 <9 +4Y5, we have
J11+4ﬁ-:,!9+4\f§ = ,,"m{zwﬁ (1)

Also, since - 1 <sin(f+x)= |
~2r<2rsin (@+ x) € 2r

= —2J114 443 <y<2J11+443

S -22+Y5)<y<22+ Y5) [from (1)]
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Spoonfeeding

If cos (A~ @) = a and sin (8- F)=b (0
< 6- @, 8- f< ni2), then cos® (@~ fB) + 2ab sin (a- )

Is equal to
(a) 4a” b (b) a* - b*
(€) @ +b° (d) -a* b
Ans. (c).

Solution We have
sin (@— ) =sin(a- 8+ 6- )
=sin [(8- f) - (8- a)]
= sin (€~ f) cos (8- a) — cos (8- )
sin (- a)

= ba - J1-b2 J1-a?

and cos (- f)=cos [(8- f) - (6 - o))
=cos (8- f)cos (8- a) +
sin (8- f) sin (8 - )

=a y1-b% +by1-a’

Substituting these values in the given expression, we
get
cos® (@ — B) + 2ab sin (a - )

=(ay1-b* +by1-a? ): +2ub{ab—\[{l‘u:}~f{l-b2}]

@ (1 - b) + b (1 - @) + 2ab J(1-a*) J(1-b?)

+ 2a* b* - 2ab \I’r{l—uz}i J[I -b*) =d* + b
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Spoonfeeding

The expression

cos bxr +6 cos 4x +15¢cos 2x + 10

1s equal to
cos Sx + 5cos 3x +10cos x “q
(a) cos 2x (b) 2 cos x
(c) cos” X (d) 1 + cos x.

Ans. (b).
Solution The given expression can be written as

(cos6x+cosdx)+5(cosdx+cos2x)+1cos2x+1)
cosSx+5cos3x+10cos x

2 cos Sx cos x + 5-2 cos 3x cos x + 10-2 cos® x

cos 5x 4+ Scos 3x + 10 cos x

2cosx(cosSx+5cos3x+10cosx)
= =2cosx.
cosS5x+5cos3x+10cosx

Spoonfeeding

) If tan ( 7 cos @) = cot (& sin &) then
cos (68— x/4) is equal to

| |
+ b) £+ —
@ %37 ©*5
(c) +v2 (d) £22
Ans. (a).
Solution tan (& cos 8)

= cot (& sin &) = tan [i%—n’s‘.inﬁ]

= X cos = iwgr—n'sinﬁz:-mﬂ+ sin #= i~]—

2
= COS H~£ =1 I .
4 22
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Spoonfeeding

If tan @, tan &, tan @, and tan @, are the
roots of the equation
x* = sin 28+ x°" cos 28— x cos B sin f=0
then tan (6, + & + 8, + 6,) is equal to
(@) sin # (b) cos # (c) tan f (d) cot S
Ans. (d)
Solution From the given equation we get
S;=tan & + tan &, + tan & + tan &, = sin 2 .
S;=Ztan 6 tan 6, =cos 2 f§
S;=Ztan 6 tan &, tan 8, = cos ff
and S;=tan @ tan @, tan @, tan &, = - sin f
S, - 8,
| =Sy 8,"
sin2f-cos f  cos f(2sin f-1)
I-cos2f-sin B sin A2 ﬁin_/.‘.fTIT

Spoonfeeding

Nowtan (6, + &+ 6, + @) =

=cot fi

_ If sin A, cos A and tan A are in geometric
progression, then cot® A - cot® A is equal to

(a) - 1 (b) a
(c) | (d) none of these
Ans. (c)

Solution Since sin A, cos A and tan A are in G.P., we
have

cos” A =sin A tan A = cos’ A = sin’ A
= cotP A=secA

= cot' A=1+tan® A = cot® A —cot’ A = |
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Spoonfeeding

The expression cos® @ + cos” (a + @) -
2 cos a cos @cos (a + @) is independent of

(a) ¢ (b) a
(¢) both a and ¢ (d) none of @ and ¢
Ans. (a)

Solution The given expression is equal to
2 9
cos” @+ cos” (a+ @) — [cos (a + @) + cos (a— @) cos (a+ @)

=cos’ @-cos (a+ @) cos (a— @)
= cos’ o- (cos’ o- sin® @) = sin’ @

which is independent of ¢.

Spoonfeeding
If the value of
; B X SN T YR IR . 13X
sin = Sin —— sin sin sin sin sin
14 14 14 14 14 14
is equal to k°, then k is equal to
(a) -1/8 (b) 1/8 (¢) 1/64 (d) 1
Ans. (a)

Solution The given expression can be written as

) . 3xr . 5Sn . Sx
sm{—i—sln—-sln—-ﬁln(%)sm[ﬁ-——)

14 14 2 14
n (w35 (5] = ¢
sin | f=— |sin| 71-— | =k
: 14 14
3
Whﬂfﬂk=5iﬂ£ﬂinﬁ5in-ﬁ£
14 14
(;r .rr] [JT 31:) [.rr :'ur]
=Co§| ——— |CO§| ——— [CO§ | — — —
2 14 2 14 2 14
r P 5 T
=C‘Dh—-—~€05~—‘t.‘05-_;
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. i g 2r 4r
X 2 8in = COS = CO0S — COS —
1 7 T

2sin X 7
7
1 . 4r 4Arn
= sin Ccos
4 sin — 7 7
SO SEERe . S 4
8 sin = 8
7
Spoonfeeding

5 . §
If sin x + sin® x + sin> x = 1, then

cos®x — 4 cos* x + 8 cos® xis equal to

(a) 0 (b) 2 (c) 4 (d) 8
Ans. (¢)
Solution  The given relation can be written as
sin x (1 + sin’ x) = 1 —sin® x = cos® x
=  sin x (2 - cos” x) = cos” x
=  sin’ x (2 - cos® x)* = cos” x

[squaring both sides]

= (1 - cos® x) (4 - 4 cos® x + cos® x) = cos* x
= cos®x—4cos’ x+8cos’x=4.

Spoonfeeding

If & = sin &/18 sin 54/18 sin 7x/18, then
the numerical value of k is equal to
(a) 1/2 (b) 1/4 (c) /8  (d) I/18
Ans. (c)
Solurion k= sin /18 sin Sx/18 sin Ta/18
= sin 10° sin 50° sin 70°
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[cos 40° — cos 60°] sin 70°

1l

Bl B N )=

cos 40° sin 70° - i sin 70°

[sin 110° + sin 30°] - :‘l- sin 70°

sin (180° — 70°) + ~x~ -1 sin 70° =
42 4

|
8
Spoonfeeding

If A and B are acute positive angles satisfying
the equations 3 sinA +2sin’ B=1and
3 sin 2A - 2 sin 2B =0, then A + 2B is equal to
(a) m/4 (b) =2 (c) 3n0/4 (d) 2x/3
Ans. (b)
Solution From the given relations, we have
sin 2B = (3/2) sin 24 and
3sin® A=1 -2 sin® B = cos 2B
so that
cos (A +2B) = cos A cos 2B — sin A sin 2B
=cos A-3 sin® A — (3/2) sin A sin 24
=3cosAsin“A-3sin"fAcosA=0
= A+ 2B =nxl/
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Spoonfeeding

If a, f, yare acute angles and cos 8 =
sin f/sin &, cos ¢ = sin y/sin @ and cos (68— ¢) = sin f§
sin % then tan® @ - tan® f— tan® yis equal to

(a) -1 (b) O
(c) 1 (d) none of these
Ans. (b)

Solution From the third relation we get
cos @ cos @ + sin @ sin ¢ = sin B sin ¥

— sin® @ sin® @ = (cos @ cos @ — sin B sin 7)°
. 2 . 2 P .
sin” @ sin® @ sin” &

[from the first and second relations]
=> (sin® @& — sin® B) (sin® @ - sin® 7)
=sin® #sin® (1 - sin® a)’
- sin® @ (1 - sin? Asin® ) - sin® a (sin® B

+ sin® y—- 2 sin® Bsin® ) =0

sin® #+sin’ y - 2sin* Bsin’ y
1-sin’ Bsin’® y

. sinfa=

[+ sin a# 0]
1-sin? B—sin? ¥ +sin? Bsin® ¥
1 -sin® Bsin® ¥

and cos® @ =

e sin? f-sin? Bsin’ y+sin® y—sin® Bsin’ ¥

=
cos? f—sin? ¥(1-sin? )
_ sin® feos® y+cos® fsin® y
= 3 3
cos” fcos” ¥
= tan® B+tan’ y
b tan’ @ - tan® f - tan® y= 0.
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Spoonfeeding Trigonometry problem with Matrices

cos“@ cosasina
IfA=

cosasin@  sin° @

cos’ B cosfsin B
cosfBsinf  sin’ g

are two matrices such that AB is the null matrix, then

and B =

(a) a=p (b) cos (&~ =0
(¢) sin(a- /=0 (d) none of these
Ans. (b)
Solution AB=0
. [ cos’a  cosasina|[ cos’f  cosfsin B
cosasing  sin"a@  |[cosfBsing  sin® g
[0 0
“ 1o o
- ‘cosacos fcos(ar— ff) cosasin fBcos(ax - B)
| cos fsinarcos(a — )  sinasin Scos(a - f)

]

0 0
0 0

= cos{a-MH=0
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Spoonfeeding
If tan = M, then tan (a - B
l=nsin® a
is equal to
(a) n tan o (b) (1 — n) tan &
(c) (1 + n) tan & (d) none of these
Ans. (b)
Solution
tan ﬁ= ntan o

1+tan’ @-ntan® &
ntan o
1+(1-n)tan’ @

ntan o
EE“”r-l 1=n)an’ a
+ (1 = n)tan®
= tan (@ - f)= tan::r-nntana
1+

1+{1-ir3'}t.;al|12 o
tan @+ (1-n)tan’ @ —ntan @
l+(1=n)tan’ @+ ntan’ &

(1=n)tan & (1 + an’ @)
1+ tan® @
(1 = n)tan .
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Spoonfeeding
If cGStI-?: smg.then a__, h
a b sec28 cosec28
is equal to
(a) a (b) b (c)alb (d) a+b

Ans. (a)

Solution Let (cos #)Ya = (sin )b = k, so that
cos @= ak and sin &= bk. Then

acos 20+ bsin280=a(l -2 sin’ @) + 2b sin fcos 8
=a-2ab’ k> +2b-bk-ak=a-2ab’ * +2ab’ k* = a.
Spoonfeeding
If sin @ + sin f+ sin ¥y =0 and cos a +

cos ff+ cos =0, then value of cos (= f) +cos (f-y) +
cos (y—a)is

(a) =312 (b) -1
(c) =112 (dy 0
Ans. (a)

Solution 'We have (sin &+ sin §)* + (cos a + cos f§)°
= sinPy+cossy = l+1+2cos(a- =1
= cos(a-f)=-12.

Similarly, cos (- ) = —1/2

and cos(y—a) =-1/2.

Thus value of given expression is -3/2.
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Spoonfeeding

) If sin xcos y=1/4 and 3 tan x =4 tan y, then
sin (x + y) is equal to

(a) 1/4 (b) 3/4

(c) 1 (d) none of these
Ans. (d)

Solution 3tanx=4tan y=33 sinxcos y=4cosxsiny
=4 3/4 =4 cos x sin y = cos x sin y = 3/16

s. Sin(x+y)=sin x cos y 4+ cos x sin y = 1/4 + 3/16
= 7/16.

Spoonfeeding

Ifk, =tan 27 @ - tan @
sin & sin 3 & sinY @

and k:‘. = o+ 4+
cos3@ cos98 cos278
then,
(a) ky =k, (b) &k, = 2k,
(c) k) +k; =2 (d) k, = 2k,
Ans. (b)

Solution We can write

ky=tan 276 — tan 96 + tan 96 — tan 36 + tan 30 -
tan &

But
sin 38 cos @ —cos 38sin 8
cos 3fcos ¥
B sin2d  2sin#
" cos3fcos @ cos 36

S kw2 sin 98 +sm38+ sin & 2 ks
cos 2768 cos 98 cos 38

tan 36 - tan #=
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Spoonfeeding

cos(@+ea) sin(@+a) |

cos(@+ ) sin(@+ ) 1

cos(@+y) sin(@+y) 1
is independent of

(a) (b) B (c) ¥ d) ¢
Ans. (d)
Solution  Differentiating the given determinant w.r.t. &
we get

—sin(@+a) sin(f+a) 1
f(@=|-sin(8+p) sin(@+p |
—-sin(@+y) sin(@+y) 1

cos(f+a) cos(@+a) |
+ cos(@+ ) cos(@+ ) 1
|cos(B+y) cos(@+y) |
=0+0=0
where (&) denotes the given determinant
= f(8)is independent of .

Alternately expanding the determinant along last column
we gel
sin (8+ y— 6 f) —sin (6+ y- 60— a) +sin (6+ - - )
= sin (y— f) + sin (f— @) + sin (a- y)
which is independent of 6.
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Spoonfeeding

If #and ¢ are acute angles such that sin 8=
1/2 and cos ¢ = 1/3, then 8+ ¢ lies in

(a) | =/3, mf2 | (b) | &af2, 2x/3 |
(c) )| 2/3, 5713 | (d) ) Sxl6, m |
Ans. (b)

Solution sin 8=1/2 = 6=n/6
and cos@=13 = nf3<¢ <nl2

T 2
so that —2-<{9+ @) < T.

Spoonfeeding
The value of tan 3a cot @ cannot lie in
(a) 10, 2/3 | (b) ] 173, 3|
(c) ] 4/3, 4| (d) ]2, 10/3 |
Ans. (b)

3tan @ - tan’ @

Solution tan 3acot = z
tan (1-3tan” a)

s w —x(ﬂy]
1-3tan’ @

2 g X=3 _ Bx-D(x=3)

tan” @ = -
= 3x-1 (3x-1)?

Since tan® @is non-negative, either x < 1/3 orx 23, so x
cannot lie between 1/3 and 3.

[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams



[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams

Spoonfeeding
) For a given pair of values x and y satisfying

x = sin @ y = sin f there are four different values of
z = sin (a + ) whose product is equal to

(@) »* -y (b) & +y°
© (& +y) (d) (- y)?
Ans. (d)

Solution z = sin (& + ) = sin @ cos S+ cos asin g

= i(xa.[il- y: )i(}'-.}'l—-xz)
There are four values of z, given by
:t[x Jl -yz +y JI -x:]and i[.rq.,l‘l -—:;2 -yl x:]

and their product is equal to
2 (1 - y) - (1 - AP = (@ - Y2

[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams



[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams

Spoonfeeding
If 0 < A < @2 the value of the expression

tan A + cot A
l-cotA 1-tan A

— sec A cosec A is equal to

(a) -1 (b) 0
(c) 1 (d) sin A + cos A
Ans. (¢)

Solution The given expression is equal to
sin® A N cos® A
cos A(sin A—cos A)  sin A(cos A —sin A)

- sec A cosec A
sin® A-cos’ A
sin A cos A(sin A — cos A)

— sec A cosec A

sin® A+ cos® A+sin Acos A
= - — sec A cosec A
sin A cos A

=sec Acosec A+ 1 - sec Acosec A =1.

Spoonfeeding

If a> — 2a cos x + 1 = 674 and
tan (x/2) = 7 then the integral value of a is

(a) 25 (b) 49 (c) 67 (d) 74
Ans. (a)
—tan2( £/
Silinion:  Glhmit—2g =8 \IE) s
1+ tan*(x/2)
=a® - 2a X i=49 + 1
1+49
=a* + 2a X —ﬁ + 1
50
= 254> + 48a - 673 x 25 = 0
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=» (a — 25) (25a + 673) = 0
= a =25 (Taking the integral value of a).
Spoonfeeding

If sin 2x= a— | and cos 2x = - 1, then the

sec” x[(cos® x — sin® x) — 2sin xcos x] .

value of T+ sin 2z is equal
o
2 2
(a) 2 (a- ) (b) E-E
Z 2
(c) -ﬂ*——a— d) 2(a+ )

Ans. (b)

Solurion The given expression can be written as
2(cos2x—-sin2x)
2¢cos> x(1+sin2x)

2(cos2x=sin2x)
(14cos2x) (14+sin2x)

| 1
[ 1+sin2x 1+c052.r]
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Spoonfeeding

1 I
+
cos290°  3sin250°

(@ V3/4 ) 43  (© 2/V3 @ V32
Ans. (b)

is equal to

Solution The given expression is equal to
1 1

= +* —=
cos (270° + 20°) /3 sin (270° = 20°)

| ]
+
sin 20° /3 (- cos 20°)
V3 o b a
J'j c0s20° — sin 20° ) 5 cos 20° - —2'— sin 20
V3 sin 20° cos 20°

-‘4—5 sin 40°

sin 60° cos 20° — cos 607 sin 20°

1-":I?wsin 40°

sin 40°
—
v3 .
— sin 40°
4

Spoonfeeding

s~

Let f(@) = sin #(sin @+ sin 38), then f(#)
(a) 20 only when 820 (b) < 0 for all real @

(c) 2 0 for all real 8 (d) £0only when <0
Ans. (¢)
Solution  f(8)=(1/2) (1 - cos 28) + (1/2) (cos 28 -
cos 48)

=(1/2) (1 —cos 48) =sin> 28 20
for all real &
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Spoonfeeding

The maximum value of (cos @) (cos a;)
... (cos @, ) under the restriction 0 € &, @, ..., @, < /2
and (cot @) (cot @) ... (cot @, )= 1 1s

I
(a) —= (b) o &)= (d) 1

Ans. (a)
Solution From the given relations we have

A n

I-[ (cos @)= n (sin ;)

im] is]

. 2 . . Z (sin2a,
= l_[ (cos™ @)= l_l (cos @, sin @) = n [I_“___']

fa] i=1 i=1 s
Since O€sa,sxa2=30<2a,5 1

A 1
£ 2 .
H (cos” @) < = a5 max. value of sin 2a is | for
oy

i

all i.

w2

ra

"
=> H (cos @) <
i=1

1

So the maximum value of the given expression is —
"J i

b
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Spoonfeeding
If a+ f=n2and f+ y= a, then tan
equals
(a) 2 (tan f+tan »  (b) tan B+ tan ¥
(c) tan f+ 2 tan y (d) 2 tan S+ tan ¥
Ans. (c)

Solution a+ f=nl2= a=n/2-F=tan a=cot f
= tan @tan f= |
Next, B+ y=a
= G- B = tan @ — tan —
| +tan & tan
= tan a@—tanf= 2 tan y
=H tan @ = tan fF+ 2 tan ¥

Spoonfeeding

) The number of integral values of & for which
the equation 7 cos x + 5 sin x = 2k + | has a solution is

(a) 4 (b) 8 (c) 10 (d) 12
Ans. (b)

Solurton The given equation can be written as
reos(x—a)=2k + | where rcos @=7, rsina@=35

2k +1 ey rad
=» coslx—0) = us.rz:'a' + 5 =74
J74

2k+1
J74

= -J73 s2%k+15J74

= -~ 8<2k+ 1 <8 (For integral values of k)
=3 -4<k=<3

=0 k=-4,-3,-2,-1,0,1,2,3

which gives 8 integral values of k.

IA

- 1=

4
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Spoonfeeding
, Il
ifx, .= VE{1+:{,,}. then
\”“-'-'{l::
COS | e

— = | (-1<x;<1)isequal to
XX, X5 ... toinfinite ( i

(a) - | (b) 1 (€) xg (d) Ux,
Ans. (c)

1
Solution Let x;, = cos 6, then x| = .!‘E{Hcmﬂ}

= cos 012, x, = cos (8/2%), x = cos (8/2), ... and so on.
-x3
so that y 2

-
1

1

! - -
I_I;I:-I_-; ... to infinite

sin @

COs — COs
2

& o a.
~3 ...cmj—"..,mhmle
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.0 8
_HIH;CGSE

-

¢ 7 g . .
COS — CO8 —...Cc08— ... infinite
2 ? i 2*

so that Cos | == | = cos = x;.

Spoonfeeding

The simplest value of
2

S is
J2+\12+~12 +2cos4x

(a) sec(x/2) (b) secx (c) cosecx(d) 1

Ans. (a)
Solution Given expression is equal to
2 2
24V24v2x2c0s7 2y V2+V2+2c052x
2 2

= T = T = x/2
V2+2cosx  acos?x/2 c
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Spoonfeeding
If &, fare positive acute angles and cos2a
o it [ k h th
el n tana = k tanf such that
@) k=—2() k=v2 () k=1 (d) k=43
Ans. (b)
G I-cos2a  (3-cos2f)—(3cos2f-1)

1+cos2a  (3—cos2f) +(3cos2f8-1)

2 Hl-cos2p)+(1-cos2f)
~ 3(14cos2p) —(1+cos2p)

4(1-cos2p)
2(1+cos2/)

= 2tan’f

=tan’@= /2 tanf} (Rejecting the minus sign as @,
J are positive acute angle)
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Spoonfeeding

(m+2)sin @+ (2m - 1)cos 8=2m + 1, if
(a) tan @ = 3/4
(b) tan 8 = 4/3
(c) tan 8 = 2m/(m*-1)
(d) tan 8= 2m/(m* + 1)
Ans. (b) and (c)

Solution The given relation can be written as
(m+2)tan @+ 2m - 1)=(2m + 1) sec &
= (m+2°%tan’ 8+ 2m+2) (2m - 1) tan @
+(2m-1)
=@2m + 1)’ (1 + tan’ 6
= [(m + 2)* = 2m + 1)*] tan® @ + 2(m + 2)
(2m - 1)tan @+ 2m - 1> —=2m + 1> =0
= 3(1-m’)tan” @+ (4m" + 6m —4) tan & - 8m = 0

= (3tan @—4) [(1 —m®) tan @+ 2m) = 0
which 1s true if tan 8= 4/3 or tan 8= 2m!'(m: - 1).
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Spoonfeeding

i If x =sec ¢~ tan gand
y = cosec @+ cot ¢, then

|.+ } J—

iy 252 by e T =
y=-1 y+1
l+x

[

(c) ¥ (d) xyv+x-yv+1=0

l=-x
Ans. (b), (c) and (d)

Solution We have x= | = sin ¢ e 1 +‘ms @
cosg sin ¢
Multiplying, we get xy = (1—3n¢) “_ + cos 9)
cos @ sin ¢
= xy+ 1= l‘sm'ﬂ"'*ms#-ﬁin@ims¢+sin¢ms¢
COs @sin @
s | - sin @ + cos ¢
cos @ sin ¢
and x—y= (1 = sin @) sin ¢ — cos @ (1 + cos @)
cos ¢ sin @

sinqﬁ-s'm"’ @~ cos @ — cos” @
cos @ sin @
sin ¢ — cos ¢ — 1
Cos ¢ sin @
Thus, xy+x-y+1=0.

[}

==(xy+1)

=5 x= = and y=
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Spoonfeeding

. If x cos @+ ysin @ = x cos ff +
y sin f=2a (0 < a, f< #2), then

4ax
(a) cos 1r;.~'+r:~|*.-:~h.~5i=.,—2
xt+y
4a* -y*
(b) cos acos f= il i A
X“ +y
; ; day
(¢c) sin @ + sin f= ———
.I"+}'“
3 3
. . 4a° -x
(d) sin @ sin f= — >
x“+)

Ans. (a), (b), (¢) and (d).
Solution We find from the given relations that @ and §
are the roots of the equation
xcos @+ ysin @=2a (1)
= (x cos @ - 2a)” = (- y sin &)
=8 x* cos® @ - dax cos @ + 4a°
= y* sin’ @ = y(1 - cos® )

— ) (" +y°) cos” 8- 4dax cos 8+ 4a" -y =0
which, being quadratic in cos &, has two roots cos a and
cos f. such that

4 ax 4a°-y*
cos @+ cos f= ——— and cos @cos f= ——
Xy Xy

Similarly, we can write (1) as a quadratic in sin 6,
giving two values sin @ and sin g, such that

; ; day : 2
sin @ + sin f = ———— and sin @ sin § =
x5+ y°
9
4a*-x*
: 2
x“+y°
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Spoonfeeding

If tan x = 2bf(a - c¢) (a # ¢),
y =acos” x + 2b sin x cos x + ¢ sin’ x and
z=asin® x - 2b sin x cos x + ¢ cos” x, then
(a) v = (b) y+z=a+c
¢) y=-z=a-c (d) y-z=(a-c) +4b%
Ans. (b) and (c).

& |

Solution  Adding the expression for y and z, we get
i) A . >
y+ = a(cos™ x + smn” x) + c(sin” x + cos” x)

=a+rc

and subtracting them
2 . 3 :
y—2z=a(cos” x —sin” x) + 4b sin x cos x
3 Qo
- ¢(CO8” x - sin” Xx)
a cos 2x + 2b sin 2x - ¢ cos 2x
(@ —c)cos 2 x + 2b sin 2x

= (a - ¢) [cos 2x + tan x sin 21]
= (a - ¢) [cos’x - sin’x + 2 sin’x]
= (a - ¢)

Asa#c,wegety#z
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Spoonfeeding

The values of @ lying between 0 and
7/2 and satisfying the equation
[1+sin* @ cos* @ 4 sin 46
| sin2@ l1+cos@ 4sindd | =0
| sin®@  cos’ @ 1+4sin 48

are
(a) 7x/24 (b) 5x/24 (c) 11x/24 (d) m/24.
Ans. (a) and (c).

Solution Applying R; = R, -R;and R, = R, - R; on
the LHS, the given equation can be written as
| 0 -1
0 1 -1 =0
sin® @ cos® @ 1+ 4sin 46

Expanding the LHS along R, we get
| +4 sin 40+ cos” @+ sin” =0

4sindf=-2 = sindf=-1/2
468= Tr/6 or 11x/6

[V0<8<F =20<48< 21
@= Tn/24 or |1lx/24.
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Spoonfeeding

If 0 £x, vy <180° and sin (x - y) =
cos (x + y) = 1/2, then the values of x and v are given by
(a) x =45° y = 15° (b) x =45° y = 135°
(c) x = 165° y = 15° (d) x = 165°, y = 135°.
Ans. (a) and (d).

Solution

sin(x-y)=1/2 = x-y=30°or 150° (1)

and cos(x+v)=1/2 = x+y=060°or300° (2)
Since x and y lie between 0° and 180°, (1) and (2) are
simultaneously true when x = 45°, y = 15°, orx = 165°, y

= 135, But, for the values given by (b) or (¢), (1) and (2)
do not hold simultaneously.
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Spoonfeeding

. If tan (x/2) = cosec x - sin x, then
tan’ (x/2) is equal to
@ 2- V5 (b) V5 -2
€) 9-4V5) 2 +V5)d) 9 +4V5) (2-V5)
Ans. (b) and (c).
Solution The given relation can be written as
—sin®x _ cos® x

1
tan (x/2) = - -—
5In.x sinxy

- 2 sin’(x/2) = [cos*(x/2) — sin*(x/2))°
s 2 tan® (x/2) = [1 - tan®(x/2)1*/[(1 + tan® x/2]

=3 2y (1 +y=(1-y?
[where y = tan® x/2]
= V+edy-1=0
-4+
= S 4_216+4=—21J§
Since y > 0, we get

(V5 -2 2+45

S T

=(9-4J5)2 +5)

Spoonfeeding

V1 = sin 4A +1
. JI+sin4A -1
values of y is

(a) —tan A (b) cot A
(c) tan (%+AJ (d) - cot [§+A}

Ans. (a), (b), (c) and (d)

ify= . then one of the
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B J{cusEA——sin 24)" +1

Solution ¥
chnszft +sin24)* -1

= - t(cos2A-sin2A)+1
T 2(cos2A+sin2A4)-1

which gives us four values of y, say y,, y,, y; and y,. We
have

cos2A-sin2A+1 (1+cos2A)-sin2A
cos2A+sin2A-1 (cos2A-1)+sin2A

2cos” A—2sin Acos A
-2sin* A+2sin Acos A
_ cflsA(cosﬂ—:ilq‘*A_!:cutA
sin A(cos A—sin A)
a —{cnsZA—_r_«:inEA}+l__ (l1=-cos2A)+sin2A

—(cos2A+5in24)—1 —(1+cos2A)~-sin2A

4 G

2sin® A+ 2sin A cos A
= _-LH.I'IA

-2cos’ A-2sinAcosA

(cos2A-sin2A)+1 _ (1+cos2A)—sin2A

< & —(cos2A+sin24)-1 —(1+cos2A)-sin2A

2 cos® A—-2sin Acos A _ cosA-sinA

~2cos’ A-2sinAcosA  cosA+sin A

. “‘“"’u-m[i_,a]:-m(fm)
1+tan A 4 4

=(cos2A-sin2A)+1  (I—cos2A)+sin 2A
(cos2A+sin2A)—1 —(1—cos2A)+sin2A

Ya

2sin® A+2sinAcosA _ cos A+sin A

-2sin° A+2sinAcos A cos A—sin A

m:tan(i.*ﬂ)*
] —tan A 4
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Spoonfeeding

) If cos 58 = a cos @ + b cos’ 8 +
¢ cos” @+ d, then
(a) a=20 (b) b=-20 (¢c) c=16 (d) d=5
Ans. (b) and (c)
Solution cos 56 = cos (46 + 0) =
cos 46 cos @ - sin 48 sin 6
= (2 cos® 28 - 1) cos @~ 2 sin 28 cos 28 sin &
=[2(2 cos®> @ - 1)> - 1] cos 6 —2-2 cos &
sin” @ (2 cos” 8- 1)
=12 (4 cos* @~ 4cos® @+ 1) - 1] cos @
~4cos B(2cos’ @-1) (1 - cos”
=cos B(8 cos’ 8- 8 cos” @+ 1) -
4 cos #(3 cos> @—2cos' 8- 1)
= cos @ (16 cos* 8- 20 cos” B+ 5)

=16 cos’ @20 cos® @+ 5 cos 6
clearly, a=35,b=-20, ¢ =16 and d = 0. Satisfy the
given relation.
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Spoonfeeding

If (x — a) cos & + y sin 8 =
(x —a) cos ¢+ vsin @=a and tan (#2) — tan (¢2) = 2b,
then
(@) y* = 2ax - (1 - b)x*

(b) tan 8 =L[y + bx)
2 x

(©) ¥ =2bx — (1 - a’)x?

(d) tan %— lt_ y - bx).
X

Ans. (a), (b) and (d)
Solution Lettan (8/2) = aand tan (@2) = f, so that & -

pf=2b.
—tan? (/2 -t
Also cos 0= I lan1 (&2) = a,
l+tan” (&/2) l1+a°
it in 9= _2E@0(02) _ 2a
l+tan” (8/2) l+a
. 1- 7 . 28
Similarly cos ¢= —— and sin ¢ = ——
v 4 1+ f* e 1+ f*

Therefore, we have from the given relations
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-a 2a
(x — a) —~ 4y ~l=a

1 +a” l+a*

= xa@’ - 2ya+2a-x=0

Similarly x8° - 2yf+ 2a — x = 0.
We see that e and fF are the roots of the equation xzt -
2yz + 2a — x = 0, so that & + B = 2y/x and apf =
(2a - x)/x. Now, from (a+ f)" = (a- f)" + 4a p, we get

[El]* ~(2b) + 4(2a - x)

X X

= _1-3= Eu.t—(l—b:}f
Also, from @+ f=2y/x and a - f=2b, we get
=y/x +band f= y/x - b

=0 tan'—9~=ll,v+bx}andlan£ =l(_v-b.t]
2 x 2 X
Spoonfeeding
ForO<g¢< x/2,if
X = Z cos™ @, y= z sin® @,
n=0 n=0
Z= z cos™ @ sin™" @,
n=0
then
(a) xyz=xz+y (b) yz=xy+2
€) xyz=x+y+2 d) 0’ =y +x

Ans. (b) and (c)
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Solution We have

[~ |I i
X = cos™" - = cosec” @
g 1 = cos® ¢@
and y = sin”" ¢ = = sec’ @
' E 1-sin’ ¢
and z= z ¢ sin”™" @
n=0
= 1 -} _ X
|-cos’ #sin‘g 1-1/xy xy-1

= HI-I=XYDOI=XY+ 2

" ¥ il
| sin” @+ cos” ¢
Also xy= — —= — f -
sin” @ cos™ @ sin” @ cos” @
| 1
— +—s— =X+ V.
Cos™ @ s @

So that we can write xyz s x+V + 2.
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Spoonfeeding

It

2 2 2 s 2 2 i 2 2 2
x=4Ja‘cos  a+bh °sin“a+.Ja“sin“a+bh-cos" a

then x* = a* + b* + 2y P(a* + b?) = P? where P is
equal to

(a) a® cos’ @+ b* sin”° @

(b) a* sin®> @ + b cos® @.

(©) (1/2) [a* + b* + (@ - b°) cos 2a]

(d) (172) [a® + b* - (a* - b*) cos 2a]
Ans. (a), (b), (¢) and (d)
Solution

3 3 . r ST
x= Jﬂ' cos” @+b” sin” & +Ja' sin® @+b” cos” a

a® cos® a+bsin’ @
. g ey, S - )
(a”sin” a+ b~ cos™ a)

=a° + b* + k, where

- E‘Rl{ﬂz +b*)=(a” sin® @+ b cos® @)

¥ a2 i 2 A
x{(a~sin~ @+ b- cos” @)

s ox=a + b+ 2@ +b)P - P?

. 2
where P = a’® sin® @ + b* cos® a.

or P =(a*12) (1 - cos 2a) + (b*/2) (1 + cos 2a)

=(1/2) [a® + b* = (@’ - b) cos 2a]
Also
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25 ¥ | 3 ] ¥

) a - cos a+bsin"a)l(a” +b”
.Tl:ﬂ“"'b:'f'z{ 4 5 )IE‘I }
—(a” cos” a+b”sin” a))

=a® + b + 2(a® +b?)P - P?

where
P=a’cos’ a+ b sin’ @

or P =(1/2) [a® + b* + (a* - b?) cos 2ai

Spoonfeeding

) For0 < 8< n/2,
tan @+ tan 20+ tan 38=0if
(a) tan @ =0
(c) tan 38 =10
Ans. (¢) and (d).
Clearly tan @+ 0 and tan 28 0 for 0 < f <

(b) tan 28 =0
(d) tan #tan 28 = 2.

Solution
x/2. We have tan 36 =1an (260 + @)
e o _lan2€+tanﬁ
] =tan 2@ tan @
(0=tan € + tan 26 + tan 38

tan 38 (1 — tan 2@ tan 36) + tan 38
tan 36 [2 - tan 28 tan @)
tan 38= 0 or tan 2@ tan 6 = 2.

=
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If sin (¢ + f) = | and sin (a - f) = 112
where a. f € [0, 7/2] then
(a) tan (@ + 28) = -3
(b) tan Qa + f) = :/I_[\.ﬁ
(c) tan (& + 2f8) = 3
(d) tan Qa+ B = 1/J3
Ans. (a) and (b)

Solution From sin (@ + f) = 1, we get @ + f =
7/ 2(because e, fe [0, x/2]), and from sin (a-F)=1/2,
we get @~ ff= x/6. Therefore, @= x/3 and f= 7/6, so
that &+ 2= 2x/3 and 2 + = 57/6.

=) tan (@ + 2f) = tan 2x/3 = tan (7r—7/3)
=-tan /3 =- V3
and tan (2ax + f) = tan % = tan (7 - x/6)

=— tan x/6 = - 1/J3.

Spoonfeeding

_ If0<a f< mand cos @ + cos f -
cos (a+ f) = 3/2 then

(a) a= nl3 (b) = nml3

c) a=p (d) a+ f=n/3
Ans. (a), (b) and (c)

Solution The given equation can be written as

a+’8cns a—j —[Zcusz —Hq-ﬂ—lJ=g
2 2 2

2 cos
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=3 4cnszﬂ-4cnsaFﬁcusa+ﬂ+l=ﬂ
2 2
=) |:2m:a‘r:"';:"ﬂri-u::ﬂvsﬂ;"ﬂ].+sin2 a‘;ﬁ___n

= in “;‘B=um2cusi":2’—ﬁ=msf—;—£ (1)

Also, since 0 < @, f < &, we have @ = f. Therefore,
from (1) we get cos a@= 1/2, so that a= = x/3.

Spoonfeeding

. If A,and B are acute angles such that
sin A = sin” B, 2 cos” A = 3 cos’ B; then
(a) A = nxl6 (b) A =nx/2
(c) B=nx/4 (d) B = n/3
Ans. (a) and (c)
Solution From the given conditions
2(1 - sin® A) = 3(1 - sin® B) = 3 (1 - sin A)
2sif A-3sinA+1=0
(2sinA-1)(sinA-1)=0
sinA=1 or sinA=1/2
A= 7x/2 or n/6
But since A is acute, we have A = /6.
= sin® B = sin (1/6) = 1/2

= sinB=1/V2 = B=ana/4

44 4
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Spoonfeeding
If u, = sin nBsec” 6, v, =cos nBsec” O.n2 . 07 pr
1',, N 'l'" -] I i, -
n,p € I, then —"=+—-" =0 for
i, | nv,
(a) all values ot n (b} Ninite numbers of values of n

(¢) infinite number of values ofn  (d) noy alues of n
Ans. (d) -
Solution We have —* = tan ntl

Vi

r [ |
cosn @sec” 0 —cosn - [1@sec” ' O

sin(n — h@sec” ‘o
] —C _ 1@cost
meinm—138 cosnf—cosin- |_ 1
. SFIH\"‘EL‘H-—Lt],\{" |_J' - i
= 5 aia l *_ F '8 cos@sin(n— 1o
sinun —

(n -1 @cosd —sinUn ~ 1)@ sin 8 —costin — @cost _ tan @
COs ,I____';___ = e

-~ "H cos@sinin 116
. i tan ¢ 2 {). For any value of n unlcwqa
1."- -_— lln_.[ be o L]” N _ -

so that 8l 4 — —B= =
[ - ny,

an integral multiple of 7

Spoonfeeding
1 ot B .-‘k
If sinx cosxy _ tan v . i _I L L
a b s chk 1+ BA
equal to
1) | ( | ] - L |
+— b) —|a+— (¢} — (d)
@) k(" o L Y e P
Ans. (b)

Solution The given expression is equal to
cosx-lanx 1 sin x
5 + +
k tanx |+ cosx

IIT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams



IIT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams

e Sin x ) Cosx(] 4+ cox X ) }-Hi[l'} [
3

A_..

sin x(1+ cos x)
. — — | i
R osax & ak b i

./

Spoonfeeding

.

sin’ 08°
V& + Ccos™ (o + P) + 2 sin e sin f} cos (e + B s

independent of
(a)

(¢) both aand
Ans. (a)

(h)y f3

() none

Solution  The given expression is equal to

sin’ @ + cos (o + P) cos (e + By + 2 sin @ sin 3]
= sin’ &+ cos (@ + B) [cos & cos B+ sin asin ]
= sin® @ + cos (o + ) cos (- )
= sin” @+ cos” @—sin” f=1-sin” fi=cos
which is independent of ez only.
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Spoonfeeding

If cos @+ cos B=a,sin @+ sin B=5Hand 6.1
arithmetic mean between o and f§ then sin 26 + cos 20 is equal 1o
(b) (a - b)y/a®+ b
(d) none of these

(@) (a+ b¥Na* + b))
(©) (@ =) + b))

Ans. (d)
Solution From the given relations we have
o+ o - . a+p a-p
2 cos ___"'?_ cos —— =a and 2 sin f Cos !
2 2 2
LN o+
By dividing we get tan —_‘-‘B =2 = tand =
&= il il
b2
b= 2 _ 32 -
sothat cos28=—9 = @ =9 _ andsin=—2Y_
]_l_b' a +b° a +h

a”

: a* =b* +2ab
SSin280+cos28=—— =

7 ]
i+ b

Spoonfeeding

sin 3o
CDs : {x

(a) (13745, 14 048)
(C) (18748, I3x/48)

Ans. (a)

< Dif ahesin

(b) (1448, 184/48)

'Ll:' any l:"j‘itl'q..‘"i.‘ inierva

s
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Solution f:l-s—;i-{() if sin3a>0and cos2 @< ()
orsinda<0andcos2a>0
ie. if 3a0e(0, m) and 2 e(n/2, 37/2)
or 3ae(m2nm and 2ae(-n2, 1/2)
Le. if oe(0, 7/3) and axe (w4, 37/4)
or ae(a3, 2/3) and ae(—m/4, w4)
le. #f xe(m4, m/3)

since (137/48, 147048) C (m/4, m/3), (a) is correct
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Proof for in radius r = Area / s

Proof for —

r=A/s

Where r = inradius, A = area of the triangle, s = semi-perimeter of a triangle.

1. Consideran acute triangle ABC, A lower left, B lower rightand C at the top.

infadus

A

2. Bisect each angle
3. The intersection of the bisectorsis the center of the inscribed circle of the

triangle with radiusr

4. Let the center of this incircle be called I and the three sides a, b and ¢,

5. Consider the three triangles AIB, BIC and CIA

6. The areas of these trangles are (cr)/2, (ar)/2 and (br)/2 [

7. Therefore the total area of the tnangle ABC is A = (er)/2 + (ar)/2 + (br)/2
8. This simplifiesto A=r(a+ b + ¢)/2

9.(a + b + ¢) is the semi-perimeter of the triangle, s.

10. Therefore, A = rs

Hence, r= A/s
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Spoonfeeding
It tan- 36° + k(sin 187 + cos 367) = 5. then the value of A
I8 i :
(a) 2 (b) 2v5 (¢c) 4 (dy 4«5
Ans. (<)
Solution From the tables. we have
T — g A3 =1 vS +1
I..H.h.Z.""—-\wf" +f\; 2 r
5 "
e a9 8. T =5 (givenl
. = 3
Spoonfeeding
itA 130" and SIn A + cOs A, Lher
(a) x>0 (h) v < () . )
Ans. (a)
Solution v = sin 130

IIT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams



[IT JEE Trigonometry by Prof. Subhashish Chattopadhyay SKMClasses Bangalore Useful for IIT-JEE, I.Sc.
PU-II, Boards, CET, CEE, PET, IGCSE IB AP-Mathematics and other exams

Spoonfeeding

If cos x - sin @ cot fsin x = cos a, then the
value of tan (x/2) is.
(a) - tan (@/2) cot (F/2)
(b) tan (@/2) tan (B/2)
(c) — cot (a/2) tan (B/2)
(d) cot (a/2) cot (B/2)
Ans. (a) and (b)

Solution  The given equation can be written as

I-tan~ (x/2) _sin @cot S 2tan (x/2) s

1+ tan? (x/2) I +tan’ (x/2)

X .
= tan’ E(I + cos @) + sin @ cot §-2 tan

(S P

—(l-cos ) =0

R = Zsmamtﬁmi_]—msa=n

2 1 4+ cos a 2 l+4cosa
= tan® =+ Elsm-~—cu:'.ut;‘:i’t;tu1—-lsm2 -0

2 2 2 2

2 X (B . B) x sa_

= tan 2+2{an-:5(cm—1:~—tan5)tana——lan E—O
=D (Inn£+mt£mng)[mn£-lan£tan5)=ﬂ

2 2 2 2 2 2

= tan (x/2) =—tan (a/2) cot (f/2)
or tan (x/2) = tan (a@/2) tan (f5/2).
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Spoonfeeding
I'he value of the determinant
n 3 in can 134
sin”® 77 tan 1315 gin® 3% ix o i
. U

tan | 358 sin” 13 sin

(a) | (hy O i)

Ans. (b)

Solution The given determinant
> I : LA l ) | L} LS 15
cos™ 13 ! Sin
1 s | 3 CiOS I‘1- i) sin” 13 CON | ]

(Applying C, = C, + €, + (

Spoonfeeding
i tan 155° —tan 1157
If tan 25° =x, then — — . Ly
| +tan 155 wan |15
| —x* | + x~ | + 1
(a) (by —— (¢) — - [
2 x 22X | —x
Ans. (a)
2 tan 155° —tan 115°
Solution - —

| +tan 155° tan 115°
tan (180° — 25%) — tan (907 +
1 + tan (180" — 25%) tan (90° + 257)

—tan 25° + cot 25° I |

: |_\+__:|-_

|8 -

25%)

1 + tan 25° cot 25°
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Spoonfeeding
If sinx + cos v=a and cos v+ siny = H. then
equal to N
[ 2 (D 7 b (e id
(a) a+ b by -
Ans. (d)
Solution From the given relations we have
cin v+ sin ((wf2) = v) =waand cos v+ cos (T Ty
v+(ml2)— c—Iml21+ 1
7 - COYs = |
— L S1n = ~
X+ (mf2)=>» ¥ — (ald) .
and 2 COs — - COs =
Dividing we get,
1]
111
[ T i Vo i 5 . :
tan 4 . . 1
l \ |
Lo : 'h | 1an ;
\ ¥ a—b
or tan =
? a + h
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Spoonfeeding
1 ¢
If cos o= "““"-‘-;j J < o, < @ e+ = athen
. J—=rosfs
tan (@/2) is equal to :
(a) 3 174 by ¥
o _
(c) 3 (dy 5
L
Ans. (a)
P . T =1 Ay
Solution From the givenre lation we have |
2 C0s f.i l B 2 —Cns .l"' F2eos I
¢ cos@= 1+ S 73— cos f3
i 1 +¢cos B 2 cos” (fB/2)
2 & . E) - i 1 B e |
or :"I“l\_ o] - ;- s H | + j‘\“l '_Ilr""—l
X 'rr L‘¢1‘\-. i_lll.i'l-_"‘._l i ]
or 'q.'L'IF- .._I- = I_.—._: -‘i”-lJllj'l.:-l:l | N
F 2 B2 |+ 2sin-(B/2)—cos” (pf=]
-0 e — = 3 el B |
F ¥ = | 1 =i |+ 2si (=)
= | =008 | + 2 sin 1|I".i.-._|
& ki Y
! O 3sin~(B/2)
or sin® — =- T 2]
2 1+2sin"(f/2)

From (1) and (2) we get

: & , P tan (ot/2)
tan> = =3 tan’ E = ———— =3
2 2 tan (f3/2)
= tan (a2) = V3 tan (f2) = J3 cot (e/2)
- tan® (o/2) = V3 = tan (a/2) = 3"
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Spoonfeeding
I 2sino WEIST
I = x, then I8 cyual to
| +cosor +sima | + sin '
(a) 1/x (hy
(c) 1+ (Y I'=u
Ans. (d)
LOs i 1 + 5106 — cos
Solution e g .
| 4 s1n e | 4 sino
Now | —cose +singy = = comer +s5iner |+ Cosee + i
| +sinex | + sinrr | 4+ Gy of + s 6d
(l+sinex)” —cos o
(14 sinae )]+ sin ¢ + cosar)
(1+sina)” —(1+sine) (| - siner )
B (14=sind W] +sinde + cosie)
- 2sin
| + cOsr + SITLEx
Spoonfeeding

If cos (8- @), cos #and cos (8 + a) are in
harmonic progression, then cos @sec (a/2) is equal to

(@) -2 (b) V2 (€ 112  (d) -1/2
Ans. (a) and (b)

Solurion Since cos (- a), cos @and cos (@+ @) are in
H.P., we have

2cos(f—a)cos(B+a)  2(cos’ 8-sin’ a)
cos(@-a)+cos(B+a)  2cosfcosa
= cos® Bcos @ = cos® 8- sin’ &

= (1 -cos a) cos’ 8= sin’ @

cos @ =

sin® @ 4sin’ (a/2) cos® (a/2)

= cos’ @= = z

l-cos a 2sin” (al2)
= cos’ @= 2 cos’ (af2) = cos @ sec (af2) =
+ V2.

Spoonfeeding
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If cos (f— y) + cos (y— @) + cos (a- ) =
— 3/2 then
(a) Zcosa=10 (b) Zsina=0
(¢) Zcos asin @=0(d) Z(cos ¢+ sina) =0
Ans. (a), (b) and (d)

Solution The given expression can be written as
2 [cos fcos y +cos ycos @+ cos acos f] +
2 [sin fsin ¥+ sin ¥ sin @+ sin a'sin f)] +
(sin’ & + cos® @) + (sin® B+ cos® B) +
(sin® y+ cos’ =0
= (cos @+ cos B+ cos P° + (sin @+ sin B+sin P* =0
= Lcosa=0and Xsin a=10
= L(cosa+sina)=0.

Spoonfeeding

If tan 1° tan 2° ... tan 89° = x° - 8, then the
value of x can be
(a) = 1 (b) 1
(c) =3 (d) 3
Ans. (c). (d)
Solution x* -8 = (tan 1° tan 89°) (tan 2° tan 88°) ... (tan
44° tan 46°) 1an 45°

= (tan 1° cot 1°) (tan 2° cot 2°) ...
(tan 44° cot 44°) tan 45°

=l =>rX=9=x=%3.
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Spoonfeeding
Which of the following statements are
correct
(a) sin 1 > sin 1° (b) tan 2 < ()
(¢) tan 1 > tan 2 (dtan2<tan 1 <0

Ans. (a), (b), (c)

Solution Since 1 radian lies between 57° and 58° and
sin 57° > sin 1°, so sin 1 > sin 1°. Again | radian is an
acute angle and 2 radian is an obtuse angle, tan 1 > 0,
tan 2 < (), so that tan 1 > tan 2.

Spoonfeeding

If sin @ + sin f=1, cos a+ cos f=m and
tan (@/2) tan (§/2) = n(# 1), then

F4m’ -2
(a) cos (- f) = +

m® ~1*
(b) cos (@ + f) = ———

N o

l+n I +m®
(c) =
l—-n 2n
(d) o+ f =xifl=m
Ans. (a), (b), (¢), (d)

. s .2 ] s o
Solution 1* = sin® @+ sin’ J+ 2 sin @ sin fand

3 r 2
m-=cos” @+ cos” f+ 2 cos acos f

= 2cos(a-P="F+m" -2 (by adding)
and cos 2@+ cos 28+ 2 cos (a+ B =m> - 1*
(by subtracting)

= 2cos(a+ f)cos(a-f)+2cos (a+ fy=m"-F

. 5
m- =i
%

= cos (aa+ f) = :
m- =+
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l+n _ cosl(a-p)/2] _ {1+cns(a—ﬁ}

- 1= cos[(a + f)/2] - \ 1+cos(a+ f)
?+m’
Y im °
Spoonfeeding

P | . 3 2
If x=acos” @sin” 6, y=a sin” #cos” fand

p =P
(£ st )l (p, g € N) is independent of 6 then

(xy)?
(a) p=4 b)) p=35
(c) g=4 (d) g=35

Ans. (b), (c)
Solution x*+ y*=a’sin* @cos* @

xy = a’ sin® @cos’ @

(x* +y°)° a’” (sin @ cos 8)*"
(xy)*? a*(sin @ cos )™

which is independent of @if 4p = 5¢q
ie. p=5,¢g=4.
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Spoonfeeding

If tan @ + tan ¢ = a, cot @+ cot ¢ = b,
G- ¢=a#0then

(a)ab > 4 (b) ab = 4
-4 5 bh+4
(c) la“l o= M {d) col"- a= ﬂii‘i_-*-;_]
(a+b) (a=b)
Ans. (a), (¢)
Solution % =tan ftan ¢
. 3 tan & — tﬂ.l'l¢ :
tan® @ = tan” (f- @) =
¥ [l+tan€tan¢]
_ a* - 4alb)
[1+ (a/b)])?
ab(ab - 4)
(a +b)*
astan’ @> 0, ab > 4.
Spoonfeeding
If sin' & ¥ cos' & " 1 . disa
a b a+b
. & 4 . 4 4
sin” o cos” a sin” a cos” @
@) —= = = @) — =
a b~ b a“
sine  cos'a 1
o s e v 3
a b (a+b)
2
d) sin* @= ——
(a+b)
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Ans. (a), (¢), (d)
Solution We are given that
sina@  cos'a
+
a b

(a + b)

. i a
= SIH4Q+CUS4Q’+ . 511’]4&?4‘ -}-J‘ CGSJH-_-]

i
= (sin? & + cos’ a}z

!‘J‘ - - | a
= = sinta-2sinfacosia+ = cost @a=0
a b
: 2
b i [} 2
=D —sm“a- . J—cos"a| =0
a b
. - 4 a T
= - 8in" = — cOs &
a b
sina  cos'a@
= —=——5— = k say
a b*
. sinfa costa |
Since + = , we get
a b a+b
1 1
ak + bk= — = k=——
a+b (a+b)

sin® & X f?j:l..'inf_ﬂ: _ilajkjl (b*k)?
a’ b’ a’ b’
ak® + bk* = (a + bk’
1
(a+b) (a+b)

(a + b) -
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Spoonfeeding

L

If P, =cos" 8+ sin"-ﬁ‘. tﬁ;:n
(a) 2P, - 3P, = — 1
(b) 2P, — 3P, = |
(c) 6P,y — 15P 0
(d) 6Py, — 15Pg + 10P; = 1

Ans. (a), (d)
Solution 2P, — 3Py + 1
= 2(cos® @ + sin® @) - 3(cos* @ + sin* 6'1)
+
2[(cos®> @ + sin®> @) — 3 sin® @ cos” @
(cos’ 8 + sin’ )]
— 3[(cos” @+ sin® 6 - 2 sin’ Bcos” B + |
=2(1 - 3 sin” fcos’ )
~3(1 —2sin’ fcos" &) + 1 =0
Again for n 2 4, we have
Py = Py

+
%
o
I
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= cos" @+ sin" 8- (cos"” @+ sin™” )
= cos"” @ (cos” @~ 1) + sin"* @
(sin® @~ 1)
= — sin” Bcos"? @ - cos” @sin™ @
= — sin° @cos® @ (cos™ @+ sin"* @)
- sin” @cos” O P,
6P, — 15Pg + 10P; - 1
6(Pyg — Pg) — APy — Pg) + {Pﬁ - Py
+ P, - P,
= — sin” @cos” 8 (6Pg — WP, + P, + Pp)
= — 3 sin’ fcos” B (2P - 3P,)
- sin” @cos” B(1 +2)
[ P,=1, Py=2]

= — 3 sin® @cos’ 8(- 1) - 3 sin’ @cos’ @
= ),

[ 2P¢ — 3P, + 1 = 0 (as proved)]

[
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Spoonfeeding

The equation sin® x + cos* x = a has a real

solution for

(a) all values of a (b) a =112

(c) a = 710 (d) a =1
Ans. (b), (c), (d)
Solution We have sin® x + cos”® x < sin” x + cos” x, as Isin
xl<landicosxl= |
= a<l (h
Next, sin x + cos* x = a
=2 (sin: X + Cos” I]: ~2sin°xcos’x=a

= lz;inz?.wr: | —a

2
= l-a<lin2 [+ sin®2x<1]
= 12<a (2)

From (1) and (2) we get 1/2 < a < 1. Note that a = 1/2 for
x=x/4and a =1 for x= x/2.

Spoonfeeding

If sin @(1 + sin & + cos #(1 +cos & = xand
sin @(1 ~sin @) + cos @(1 —cos @) = y then
(a) x* — 2x = sin 260 (b) }': + 2y = sin 268
(c) xy = sin 20 d) x-y=2
Ans. (a), (b), (¢), (d)
Solution sin @+cos f=x-1=v+1
sin 26 = (sin @+ cos @ -1 = x* - 2'5.
=y + 2y
xy = (sin @+ cos 8)° - | =sin 20
x—-y=12
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Spoonfeeding

For a positive integer n, let
f,(& =tan (6/2) (1 + sec @) (1 + sec 28) ...

(1 + sec 2"#) then
(¢) fi(ml64) = | (d) fe(a/128) = 1

[

Ans. (a), (b), (c), (d)
sin(8/2) < 1 +cos @
cos(6/2) cos@
(1 + sec 28) ... (1 + sec 2" 0)

Solution [ (6 =

~ sinw{.’!;xzcnszwﬂ_} (1 €66 28)
- cos(@/2) cosf e
o (1 +sec 2" 6)

= tan (1 +sec 26) (1 + sec 480)
il +sec2" 0

= tan2" @
= H(A16) = f(n/32) = f(nl64) = fo(7/128)
= tan x/4.
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Spoonfeeding

If sec A tan B + tan A sec B =91, then the
value of (sec A sec B + tan A tan B)* is equal to

Ans. 8282
Solution (sec A sec B +tan A tan B)” - (sec A tan B + tan
A sec B}1
i : 2 p . 2
_|1+sinAsinB | sin B+sinA
cos AcosB cos Acos B

a- I - »
1 +sin” Asin’ B —sin” B —sin” A
cos’ A cos’ B

M i P |
1-sin’ Bcos® A-sin’ A

cos’ Acos’ B

B cos> Acos’ B -1
cos® A cos” B

= (sec A sec B +tan A tan B)’ = (91)* + 1 = 8282.
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Spoonfeeding
§ g . 1
T L) B T
cos@ sind cos” @
5"':—:“9 = ( then the value of [(9x)*° + (5v)*°1  is
sin” @
Ans. 3136 .
Solution From the second relation 9x sin” 8= Sy cos’ 6.
3 gl
- cos @ _ sin"f _ k* (say)
Ox Sy

= cos #=k (9x)'" and sin =k (5y)""
Squaring and adding, we get

| =cos® @+ sin” 8= k* [[9,:]33 + {5_'-‘12"1]
Ox & Sy
k9" k(sy'?

= (9" + (597 = 56k

and = 56 (From Ist relation)

(56)°
{9.1:}”3 B [5}']1”

= |l’9.t)m - (5_1:]3”]2 = (56)%* =

= [(907 + 59™°) = (56)* = 3136.
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Spoonfeeding

) If (25)° + a* + 50 a cos 8=(31)* + b* + 62
bcos @=1 and 775 + ab + (31a + 25b) cos @= (), then the
value of cosec® @is
Ans. 1586
Solurion We can write (a + 25 cos 8y + (25)°
~(25cos @)Y =1 and
= (a+25cos 8)*=1-(25sin 8)°
similarly (b + 31 cos 8)° = 1 — (31 sin 8)°
Multiplying we get
[(@ + 25 cos 6) (b + 31 cos @))° = [1 - (25 sin 8)]
[1 - (31 sin 8)°]
= [lab + (31a + 25b) cos 8+ 775 cos” 8]

=1 - (625 +961) sin® 8+ (775 sin® 8)°
= (=775 + 775 cos® 8)° = | — 1586 sin* 8+ (775 sin” 6)°
= cosec” O= 1586.

Spoonfeeding

The angle A of the AABC is obtuse.

x = 2635 - tan B tan C, if [x] denotes the greatest integer
function, the value of [x] is

Ans. 2634
Solution A>ml2 = B+C<nl2
= tan(B+C)>0 = b Bt =

l-tanBtanC
= tanBtanC<lastanB>0.tanC>0
= [x]=2635-1=2634.
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Spoonfeeding

If x+ 270 msz—x +cns4—ﬁ . msﬁj =
s 7 7

3746 then the value of x 15

Ans. 3881
: 2w dr iV 4
Solution cos — 4+ €05 — + CO§ —
7 7 7
?.!;in—z—j-IE
? -
4% .6 (22 . 8% . 4%
$in —— + §in — — §in — + §in — — sin —
7 7 7 |
1[.2;:] [.t'ur 81
= —————| —=sin— S sin— = =sin—
.y 2r 7 7 7 |
2sin —
=-1/2 = x = 3746 + 135 = 3881.

Spoonfeeding

If @+ = yand tan y= 22, a is the

arithmetic and b is the geometric mean respectively
3

between tan & and tan £, then the value of {]H—bzii is
equal to -
Ans. 1331
ta + lan
Solution 1an y=tan (a+ f) = i B
1 - tan & tan
.
= 2 = ——
1-b
ﬂ'} 3
= ——— =11" = 1331
(1-567)
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Spoonfeeding

B o . e 2 GO

sin 20° 3 cos 20°
then 18%" + 162k? + 369 is equal to

Ans, 1745
Solution 2k cos 40° = : + :
o sin20° /3 cos 20°
~ \/3¢0820° +5in 20°
~J35in 20° cos 20°

V3

¥3 00820°+ L5in20°
: 2

T B

—=sin 40°
4

sin 60° cos 20° + cos 60° sin 20°

(V374 )sina0°
(4/\5)2:05 40°

16

)

= 3k

so 18k* + 162k* + 369 = 1745.

Spoonfeeding

If 498 |16 cos x + 12 sin x] = 2k + 60,
then the maximum value of k is
Ans, 4950

Solution 16cosx+12sinx= ..}153 +12% cosix-a), @

-

=) |2k + 601 <498 x 20 as lcos (x —= o)l < |
s k < 4950.
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Spoonfeeding

Value of 6736 cos® 18° + 421 tan® 36° is
Ans, 6315 |
Solution 421 (16 cos® 18° + tan’ 36°)

=421 [10+25+5-2J5 | =421 x 15= 6315,

Spoonfeeding
IfA+ B+ C=180°,
sin 2A 4 sin 28 + sin 2C . A . B . C
3 : - =k sin — sin — sin —
sinA4+sinB+sinC 2 2 2

then the value of 3k” + 2k* + k + 1 is equal to

Ans. 1673
Solution From conditional identities we have

sin2A +sin2B +sin 2C
sinA+sinB+sinC

4sin AsmBsinC

"~ 4cos(A/2)cos(B/2)cos(C/2)
= 8 sin (A/2) sin (B/2) sin (C/2)
= k=8
and 37 + 2k 4+ k+1=1536+ 128 +8 + 1 = 1673.
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Spoonfeeding

tan 70° = 2 tan 50° + tan 20°;
Solution:

tan50° + tan 20°

tan 70° = tan (50° + 20°) .. tan 70° =
1 = tan50° tan 20°

=»  tan 70° - tan 70° tan 50° tan 20° = tan 50° + tan 20°

= tan70° - tan 50° tan 20° = tan 50° + tan 20°

tan

tan 20°
=  tan 70° — tan 50° = tan 50° + tan 20° = tan 70° = 2 tan 50° + tan 20°

['.'tan'?ﬂ‘=lan(90“-20"}=mt 200 = — 1 }

Spoonfeeding

Prove that tan 34 — tan 24 — tan A = tan 34 tan 24 tan 4

tan2A + tan A

l-tan2A tan A
tan 34[1 — tan 24 tan A] = tan 24 + tan A4
tan 34 — tan 34 tan 24 tan 4 = tan 24 + tan A
tan 34 — tan 24 — tan A = tan 34 tan 24 tan A

tan 34 =tan (24 + A) =

L1l
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Spoonfeeding
tan (45° + x) (1+tanx |
Prove that lf
tan (45° — x) \ 1 —tan x |
tan 45° + tan x | + tan x

tan (45° + x) =
| = tan 45° tan x 1 —tanx

tan 45° + tan x _
tan (45° - x) = _ I-tanx
| —tan 45° tan x b+ tanx
(1+ tanx )
. |
LHS, = @n@s+x) _ \l-tanx) (1+tanx
tan (45° - x) (1-tanx ) I —tanx
(1 +tanx |
Spoonfeeding
m{f+a +tan| T - A
4 4
Prove that

8

= cosec 24
Ian(— - A) - Ian[%‘E - A)

n n
Let =+ A =gand —— A =
y o and 2 B

i

sina i sin 3
tana +tanff  cosa cosf
tan — tanf3 - sina _sinf
cosa cosf

(Multiplying num. and denom. by cos & cos )

sin E-1v-;¢'1+~§-.rﬂ!.

L.HS. =

sin@cos f+cosasinf_ sin(a+ff)
sin & cos ff - [ sin(@-f) . (7 &
acos f—cosasin f  sin(a-f) sm[—+A-——+A]
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-
sin — |
S . = cosec 24 = RH.S
sin 2A sin 2A
Spoonfeeding
£ 2 £
: + sin“A-sm*B
Prove that bt > ) =

cot(A-B) cos’A-sin“B
sin’ A — sin’B _ sin(A+ B)sin(A- B)
cos’A—-sin’B  cos(A+ B)cos(A - B)
sin(A + B) 'sin(A-B}
cos(A+B) cos(A-B)

| _tan(A+B) _
cot(A-B)  cot(A- B)

RHS.

= tan (4 + B) - tan (4 — B)

tan (4 + B) - H.S.
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Spoonfeeding
nsin acos
If tan B = ——, prove that tan (& - ) = (1 - n) tan o
l=-nsmn* a
: tana — tanfi
Solution: LHS. =tan(a-p = —
1+ tanatanf
Putting tan B = EM{-;‘-S—H , we have
| -nsin® a
sin@ _msin & cos &
e 4
cos a - @
LR w S0 _ TSR R o
|4 Sin@ nsinacosa cosa

cos@ 1-nsin® @

sin @ (1 - nsin® @) - n sin @ cos’ a _ sin @ —nsin

- 7 . 2 :
cosa(l—nsin® @)+nsin” @cos@ cos@—nsin” @+ nsin® @ cos @

3 2

@ —nsin @ cos” a

2

sina@-nsina(sin’ a+cos’@) sina-nsina .. . 9.
= [+ sin“ax + cos“a=1]

cos & cos &
smal(l-n)

. e 52 (|~ #)} DO
cosa
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Spoonfeeding Apollonius and Mollweide’s Formula for Solving a few Trigonometry
Problems
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L =R B0 % AD

n De AD P
L¥n = Sipe X Sin( 848)
8 Sha(e o Q) '

i ( ) : N ?

msin plin(e-4) =n Sind Sin(&t3)
| l !

m ¢in F[g‘ma toce - Loe®-£ing T =n<ind [ﬂ'msmr,:, =) rinPJ

ng <N BSin Qmi_qiﬁnﬁ'&iﬁﬁfﬂﬁl .—_hT Sinelos F.ﬂ‘.naé‘. ~+ Sinet (pce Lin FJ
I L ¥ ! —

| &mﬁﬁ bota £ldes b\&, glﬂgﬁ.‘”n&ﬁﬂﬁ

| SINBSINe@s L _ginatocssing |- Sine smatesp 4 Sindlese Sing
L gine Sind Sinp SnesimSing | [[Sinetmisinf e Smd<iny
| 5

;p mrmiai "EfD"rﬂ]a ﬁrcot}g-t Cﬁtgj

(m+n ) ot e = mtot o - nlot B
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A
A\ itk AL be | on BCE
SN\ than
; \ CotB= BL = RBD+DL 3 BD +
\ AL AL AL

|
|
_/ AP jh N Bb - totBR-(ote
D L

B L AL
fotc =" CL - CD-DL =698l i
AL AL AL
(il & O+ ¢ ot B

D AL

(==

AL
BD = @+B-(0t8& __
Dc Covk & Heot @ X
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m (otctcot® ) _ p(loEB-lott )

=5 mootl +mMlpt ¢ = nNlotB—nwte

= (M+n) tote = Nncot B—mlotc.

A
| 0 ica point ;M
ibrgi"f‘\ Egnk AABC :
/‘ m\ LOAB= LoBL=Loc A=W
(Bo-<)
ple Bhaoon,

TVen ot = ot A4lot B +lot .

LO0CR = ¢ - w

£ Boc = o - [w- (C-wy] =180-C
T A O0OADB
e AT = 0B = B
Cinw 2in (180 -B) cinw . CifR
oR = Csinw et
eI
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In hoBe.
| oR = Bc =5 OR= ASin(tw) (s

ginﬁcﬂm) cin( 180 -C ) 2iey, &
| Femiir g )

| CSints « g Cin (C-w)

!! Lin B Q) ¢

C= k2IiNne ¢ A= KSinA

Y SINEC Sinw= ¥ einA (e-w)
LN 3 < ine 1
<) hl(_“ cmLy = SINASInR Cin(l—w) :

SIinC Lin(AtR)Sinw= CinASinB ginlttw)

SinCA+R) =  Sin(-Ww)

SINASIn B TIiNC $1v1 o
SIAADER + (oA STngd = S lpe ~Cose S\ vlo
| QeALIDR  Cinagiod e S0 w ainc Sk
|
|- Cot B -4 Cot A & 7 vk (e o COE

= Cot A+ (oERACpte = Cotto
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Tk of yanipwladng to gt adtaned oagression
J : \
A

Th a b c}_{ base a4, the Yatwo

2
h},ma_mcim L/. \ 2

1S rc:\;ﬁhomw_!m / \
albtude of e Als /) S
[e58 tan ov equal & e b ol "
-%D

qw

e

detr AL he bt albitude | In AABL
Theorom of the Medlans ﬂ-?ﬁ'llﬂmiu Theygm .

I oemery A Hu SUm ofthe f4qUtaes of oy two
< des m%m&mu.a mngbﬁwmga
fnd  sade #‘DWM Wi th —iw'.c.mm &qm m,{T‘M

VWi A Lo, tm_m:' birsechks the Haind Qicte .
A

e/ N =
N\ . o

Z L& 2\\‘\3& \:‘*\& ,

h < > h ———&

b

O =R
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Tn A ARG B2+c* = a(h2am? )

Mollweide!s Formuda -

Gtb  =(0s | (A-B) , 0=h e inA-B
E’ - ” — Q . : 2
g»”"'l_l_c. PN
el ‘--L.ra-:'-
et Y =

A beam whose centre of gravity divides it into two
portions @ and b, is placed inside a smooth horizontal
sphere. If 0 be its inclination to the horizontal in the
position of equilibrium and 2a be the angle subtended
the by beam at the centre of the sphere, then

(@) tan® = (b - a)(b + a)tana

(b) tanB = Mtana
(b+a)

(d) tan6 = G—albia)
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(b) Applying m-n theorem in AABO, we get

(AG + GB) cot ZOGB = GB cot ZOAB-AG
cot ZOBG

2

:-{D
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To recall standard integrals

Lf(x) | [f(x)dr [ fx) [ [ f(x)de l
[ EE o) @) @) [ T (o)
- In x| A In|g (x)]
o™ BT o~ !% (a = (1)
sin x —cos T sinh r cosh x
COS T sinr cosh sinhx
tan — In |eos x| tanh x Incosh
cosecr | In ]l;an {;[ cosech r In ]umh %I
SOC T In [sec r + tanx| || sechx 2tan”~ ' e
sec’r | tanz sech” tanh x
cotr In |sin x| cothr In [sinh x|
sin“r | £ — S0 sinh” sl _ L
cosx | 4+ 20%F cosh” FILEE

f(x)

| fix)dx

| flz)dr

1
1T 4T

'..-'u."—.:l‘.'!

vu'! — T2

Lan~12
a Lan a

(a > 1)

1 =

sin-

(—a < r < a)

% [sin~ (%)

_I_.I' = =J=

a-

1
Wasfrs

| =

1

2 In |2E2] (0< || <a)
= | =2 (x| > ax0)

In I—""‘:EI (a > 0)
In | = (25 0>0)

ol PP JaTizT
- [hlI]]] {ﬁ}+%§i]

& [— cosh™" (£) 4 2 ]
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Some series Expansions -

T 22,44, 66 88
9 =13 (335)GF7) (79
_4 4 4 44 4 4
TEi{ T3t it Tt
.1 (S SO s M
4 1 3 5 7 9

=2 \ n n 1
log sinx dy ==—log 2 =—log —
-[0 o8 2 o8 2 E2

Solve a series problem

1,1, 1 n?
lfl_2+?+§i.+... uptooo:?,then\'&]ueof
1 1 1 .
F+§T+?+"'UPIOW'S
2 2 2 2
(a) ”T (b) % © & @
Ans. (¢)

Solution We have llz"':%z"'siz""” upto oo

1 1 1 1 1 1
=F+2_2+3_2~+4_2+ﬁ_2+6'2—".upl0m
1 1 1
‘?['*?*?* ]
x_’_L(ﬁ)_rﬁ
6 4\ 6 8
e 6 B | n
-ttt ==77
2¢ 3° 4° 5° 6 1
2
1 1 1 yis
—r—gtrot ... =
2‘+42 6° 24
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. 2 : 5
sin /o r It 1

T R TE T mTo T m
x2 x4 ( l)k 2k
sx=1—-——+——-=
cosx 21" 4 Z] 2k)!
) ~ x3 x5 ~ n (- 1)k 2k+1
5111x—x—§+a—---— 4 (2k+l)'
x2
coshx-l-&-j+—+ z(Zk)'

3 2k+1
slnh"c—v-l-?+,_ Z(Zk-ﬁ-l)'
x3 x5
tan~ Y—r——+———+ (-1=x<1)

3 5 7

3 5 7 0
tanx=x+x—+2x 17x 62x

R -
3 15 315 2835
22?’1 (22?’1 _1)an2n—1

7] <
{2;;)! 2
2 an
secx=1+-— -|-5 +61x +"'+Enx F o<
2 24 720 (2]l
3 5
cecxr=—+4= ?i-i- L sxot
x 6 360 15120
2(221‘!—1 _1)an2n—1
1 E— 0= x| <
2n) <
x3 2}{5 22?’13 xl‘rl—l
cotx=—————————'"—n——"' D¢:|x|«:':?r
x 3 45 945 (2n)1
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X 2xb
tane =x + — + — +
.3 I5
2 4
seca =14 - 425 4 ...
2 4
* at
log (cosa) = — o — 2% _
g ( ) » 4
22 A ot
] si —_—r — — ...
og (1 +siny) =2 ——+ F——+
3 5 7
51n_1x=x+l—+13x— 135x_+ |x|{1
23 245 2467
cos L x="—gin"lx
2
3 5 7
_E |y i 18 135X x| <1
2 23 245 24467
3 5 7
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Important Results
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