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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, 1.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.

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

CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-II, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-1I, WB-Board, IGCSE IB AP-Maths and other exams

- 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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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 issue "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™.
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In March 2016, students of Karnataka PU-Il also complained the same, regarding standard 12 ( PU-II
Mathematics Exam ). Even though the Math Paper was identical to previous year, most students had not
even solved the 2015 Question Paper.

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

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.

Learn more at http://skmclasses.weebly.com/iit-jee-home-tuitions-bangalore.html
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Twitter - https://twitter.com/ZookeeperPhy

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

Blog - http://skmclasses.kinja.com

Blog - http://skmclasses.blog.com

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 HOL
Prize share: 1/2 Arthur B. McDonald
Prize share: 1/2

Random - 3

Apart from Marie Curie, only one more woman got Nobel Prize in Physics. ( Maria Goeppert Mayer -
1963 ). So, ... almost all are men.
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( Men want to excel. Men strive for perfection. Men want to win. Men work hard. Men do better than
women. )

o

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. )

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

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

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. )
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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.

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....

CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-II, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-1I, WB-Board, IGCSE IB AP-Maths and other exams

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.

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.

Random - 11

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-long stint as Sam
Malone 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 doing Erhard Seminars Tramning

Number 1

Rupert & Anna Murdoch|
-- $1.7 billion

One-of the richest men in the world, Rupert
Murdoch developed his worldwide media empire
when he inherited his father's Australian
newispaper in 1952 He'married Anna Murdoch in the '60s and they Ten years his senior, she suffered a paralyzing stroke while giving birth to

| 2 D T hill & o PR R N " ; I 14 x
rermiaincd taggther for 32 years; springing off three-children their first child in 1979, In order to nurse her back to heaith, Danson took a
They spiit amicably 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
Newn Eofanaily ges eateof Thedeewas el intllng 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 LT _ i : Sue

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

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

Wendi Deng, one of his employees the 1992 divorce: Casey got 530 million for her trouble.
See https://zookeepersblog.wordpress.com/misandry-and-men-issues-a-short-summary-at-single-
place/

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

CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-II, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-1I, WB-Board, IGCSE IB AP-Maths and other exams

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 - 12

A standardized test of Intelligence will never be possible. It never happened before, nor ever will
happen in future; where the IQ test results will be acceptable by all. In the net there are thousands of
charts which show that the intelligence scores of girls / women are lesser. Debates of Trillion words,
does not improve performance of Girls.

i _—
25 4 =
2 ——
s .
S .
154 1«" N Temale
Adult females \ 4 ™
1 4 N Male
3 / N
05 A ~ A
/ s \ \\
g : o~ ~
Standard Deviations -4 -3 -2 -1 o] 1 2 3 4 T .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

am not wasting a single second debating or discussing with anyone, on this. | am simply accepting ALL
the results. 1Q 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.
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Random - 13

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.”

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

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

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

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

Some Random Examples must be known by all

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.

a baby'
Son, They Have a Baby Together - Alwayzturntup bl ! - ; ]
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 daing 1sntincest

ALY ZTURNTLIP ME MIRROR SO LUK

Warnan 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, A Shelby County junywas back in the found guilty of the rape of her own grandchildren. Edwina Louig, 53, will spend the
courtroom looking to conelude the trial of a former Shelbwville ISD teacher who had. . restaf her life behind hars.

KLTY.COM | BY CALEE BEAMES DALY MAIL SO
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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,

TIMESCIFINDI A D
1 | B BLACH

Montgomery's san, 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

Apnl g at1:38am
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

wiormen raping and sexually assaulting boys and men. On May 2014, Jezebel repo...

L | BY D ER
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End violence against women . .. .

LU ¥ &
North Carolina Grandma Eats Her Daughter's New Born - * A

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 Picture to 14—Year—Old F01'111e1' Student
addict, is now in custody after she allegedly ate her daughter's newborn baby. .

AR5 TOP BRETBART COM

http.ffatest.com/.. . attractive-gir-gang-lured-men-alleyws.../ http: M wfn) coms. Avoungstown-worman-convicted-of-raping-

RS ‘r 5

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 women has been accused of using Aoungstown woman whaowentto prisan for raping a 1-year-old boy fiteen years
their feminine wiles to lure men into alleyways and then beating therm up and aga s in trauble with the law again.

LATEST COM R GO

End violence against women . . ..

.

Women are raping boys and young men quux Woman Convicted of Poisoning and Drowning Her
Rape advocacy has been maligned and twisted into a political agenda controlled by Children

radicalized activists. Tim Patten takes a razor keen and well supported look into the Lisette Bamenda researched methods on the Internet before she killed her son and
rmanufactured rape culture and. .. daughterin 2012;

AYOICEFORMEN.COM | BIY TIM PATTEN MY TIMES.COM | BY MARC SANTORA
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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 Batukova, 46, was. . Daily Mail

Jdanuary 15, 2015 - &

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

—_—
—=
_—
=
e
==
=

N ) I i
b -  ; a ~

She killed her hushand and then fed him to her dog: Mom, 30, raped and had oral sex with her son's

police 12-year-old friend’

A Russian-born newlypwed butchered her German hubhy — and fed strips of his flesh Micole Marie Smith, 30, (pictured) of St Charles County, Missouri, has been jailed

to her pooch, authorities said. Svetlana Batukova offed Horst Hans Henkels attheir. . after she allegedly targeted the 12-year-old boy at her home.

HYPOST.COM DL b8

April 4 at 4:48am @

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

Female prison officers commit gope of sex assaults on

male teens in US juvenile detention centres Mother Who Filmed Herself Raping Her 1-Year-Old
Lawsuitin Idaho highlights the prevalence of sexual victimization of juvenile Son Receives Shocking Sentence

offenders "_then used the money to buy herself a laptop.."

BTIMES CC LK | BY NICOLE ROJAS 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

eseecssccsee
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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 Xiao Bao was discovered by his uncle in & pool ofblood Meeded
100 stitches after the incident; he is now recovering in hospital Reports say his...
MACIMMABLTTCOM

SORF

* ¥ TO
=9s BOTHER YOU, put
- WE ARE CHANGING
g THE WORLD!
- 'y ;
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HURTFEMINISMBY "~ ™™ " "
DOING NOTHING "%~

X DON'T HELP WOMEN Rich Men M
X DON'T FIX THINGS FOR WOMEN

X DON'T SUPPORT WOMEN'S ISSUES oirs b Lo oo
X DON'T COME TO WOMEN'S DEFENSE' Boys ey havesomesupor o
X DON'T SPEAK FOR WOMEN - et
¥ DON'T VALUE WOMEN'S FEELINGS

X DON'T PORTRAY WOMEN AS VICTIMS prisoners il
X DON'T PROTECT WOMEN? g

WITHOUT WHITE KNIGHTS priorityPoor Men |
FEMINISM WOULD END TODAY <P
Don'teven navelt (‘Not All Women AreLike That?) *forexample fromriicism o insults D B W sl ameTow

Professor Subhashish Chattopadhyay
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Spoon Feeding - Indefinite Integrals

Recall the various tricks, formulae, and rules of solving Indefinite Integrals

[i}j—-,-l—gdxz—l-tan"£+ﬁ'
x* +a a a

la+x
la—x

+C= 1 tanh™ [i) +C
a

a

+C=—l{!ﬂth_l[£]+c
a a

1
v _.n—dI=""‘]'ﬂ'E
@) juﬁ,xﬂ 2a

x—a
x+a

dx 1
(iii) jx—z—_?dx = %lng

dx i 1'%
0 [

X
{v]j—éx— loglx + 4x ?_a* +C=cosh” (E]+C

(vi) I—Js = loglx + yx> +a®l+C= sinh™ (E] +C
«* +a’
(vii) [x* +a® dx= ;[xq'x‘* +a’ +aloglx+x*+ uﬁq +C

a9 a . i X
(viii) J a’-x* dx=12[x-,.|'a“—x2 +a®sin '(;]]+E
(ix) J' xz—azdx=%[qu2—a_z —azlng|x+J._x2-az1]+C
(x) j{px+q}-,l|'ﬂ.x + bx+r:d:c— {2ax+b}l-,l|'ax +bx+cdx
+[ué)l[1ll'ax2+bx+cdx
2

a
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. fezd;c = E:m
. [z = % e”

. [logzdz = z(logz — 1) +¢c

fédm:loghﬂ +c

o
al+b” (

. [e*Fcosbadx = a cos bx + bsin bx)

« [a®dz =a"logz +c

. fe’m sinbzdz = ﬁ (asinbx — beos bx) . f azd_zg? — % log zi‘z +e
.fazd;:c:%a+c -flf_ZEZ%logﬁlﬁﬂ‘-
1
. f(‘sc reotzdr = —csczx +e ' f(aa: + b)n - % (M?:‘Jiﬂ + . 8nneq 1
. fcscza:da::—cota:+c +fmi—f_b):§]0g|aa:+b|+@
+ [secztanzde = secz +¢ . fe'm” = % Ao
. fse::‘2 xdr = tanz +c¢ + [cos(az + b)dz = ;1! sinfaz +b) +C
+ [sinzdr =-\cosx+cs . fsec2 (az + b)dz = % tan(az +b) + C
+ [coszdz = sinz +¢ . fcscz(a;:c + b)dz = ? cot(ax +b) +C

+ [esc(az + b) cot(az + b)dz = % csclaz +b) +C

For Integrals of the form

L dx " ax dx
('],[ a+ bsinx {"]I a+ bcos x {"'}J- asin x+bcos x+c¢
2
puL COE ¥ = 1 tsm2 X/2 _ o e 2 tan;cfz
1 +tan” x/2 1+tan” x/2
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Some advanced procedures....

_xﬂl
J‘{-H_'_bx}p‘i’" Puta+ bw =z

misa+ ve ihteper

dx
j . Fut a+ bx = zx
x™ (a + bx)”
where either (m and p positive
integers) or (m and p are
fractions, but ar + p = integers
> 1)
- n\P

Ix (ﬂ. + bhx ) dx,

where m, n, p are rationals.

() pisa+ w integer Apply Binomial theorem 1o

[a+ b)Jj]'D

) .p'.is-a — ve teger Put x = z* where & = common
denaminator of » and .
+l-i:‘mﬁ|tager Put [a+bd) = 2K where
k = denominator of p.

(R

@ 2L s an integer Puta + b=
" where k= dessominator of traction
f 8

2 X dx lI (x° + &) dx 1I (& - &) dx

X +kx2+a [x‘+k12+x‘} {x‘+kxz+a“]

J 1 ¢ 0f+d)dx J- (% - a°) dx
{x‘+kx2+a} 2g° "’ (x4+kx2+ar4} 2&2 (x +kx2+a}

J‘ X ¥ (2n-3) j’ .
(x2+k) k(En—E}(f‘+k}"'1 k(2n-2) fx2+k_‘_u”'1

j' ax ax’ + bx+c¢ .
{sz +Bx+ C] \f[axz +bx + G] we need to substitute sz +Bx+C
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We have hundreds of books for Calculus or Integration ( both Indefinite or Definite ). Then why am |
writing another book ?

In general one of the limitations of books is to miss the discussions. While teaching in a class, a teacher
faces many kinds of questions, many kinds of discussions happen. All of that cannot be given in a book.
Even if someone gives all the discussions possible, the book will become very fat. The students will not
read such a thick book. A video with explanations is one way better than books as we see the
intermediate steps being written. There are several examples where in a book the final step is written,
while the parts how it was developed is not shown or cannot be shown.

This book is backed-up with hundreds of videos. That makes the book uniquely different from previous
or other books.

In the Industry the Indefinite Integrals that we get are generally very complicated. All of those are
solved after expanding. We will cover Tayler series expansion, McLaurin’s expansion ( or Maclaurin
series ) etc later. Since 1970s, i.e. beginning of modern computers; we have Mathematical packages
which can give you the series expansion of any function in milliseconds.

The following problems have to be solved by series expansions only

J’ = - or say j Sec x dx
Vi+a

Though definite integral of 0 to m/2 of root sec x can be analytically done.

The Questions students get in books, or exams, or class discussions are easy, cooked ones. These are
known to be solved, rather easily. The Teacher will not able to solve any random integral.

There are around 30 or say max 40 “ Patterns “ which we know how to solve. Indefinite Integration is
a “ Pattern Matching “ approach. A given problem is modified towards a known pattern, and then
finally we say the solution is .....

If an Indefinite Integral can be solved in x then it also can be solved for x being replaced by x + k or
ax+b etc.

J' \;_1,'1 +a® dx

'\I-{x+k]|z+a2 dx

So if we know how to solve then we can also solve ! as well

There have been several integration problems which depend on the trick of x being interchanged with
ax+b Integration of Cos ( ax + b ) / Cos x is easy. Expand the Numerator and then simplify to
integrate. But | have met lot of senior people in my life who just could not integrate cos x by cos ( ax +
b ). Even after several hours of trying, or open book attempts. ©
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J‘; dx = J I dx

VX +2x+2 \||Ii:_1'- I}'1 +I:‘E]'I
letx+1=1i
sode=dl
| |
= I et = I ———
vx +2x+2 it +1

..
=logft +vit* +1|+C
= Iug!{x+ I}+*u'{""+ l}" +1|+C
=log|(x+1)+Vx* +2x+2/+C

Some examples are highlighted in the video given below

https://archive.org/details/4Integrations6CosSquarelITJEEMath

https://archive.org/details/AIEEEIntegralCalculusSinXBySinXPiBy4FlipByLinearSubstitution2008

IIT JEE 1979 Integration x square by a plus bx whole square

https://archive.org/details/IITJEE1979IntegrationXSquareByAPlusBxSquare

See the following Videos to learn the basic steps.

| taught several batches in my life. | know how repetitive and boring it is. These are easy concepts and
we gain nothing by typing the whole thing once again. | am keeping the study videos, which were
recorded while | was doing classroom teaching, at archive.org

Concept of unknown constant. In Indefinite Integral there is an unknown constant which we always
write as + ¢

Integration of Sinéx dx can have infinite possible values

https://archive.org/details/1IntegrationOfSin6xDxCanHavelnfinitePossibleValues

https://archive.org/details/2IntegrationOfSin6xDxCanHavelnfinitePossibleValues
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How do you integrate Sin 2x ?

We know that

(cos2x)=-2sin2x

dy

: I d
= §in 2x =-——(cos 2x)
2 dx

Lsin2x=—| = —cos Ty
(-Ill.lr \ Fd

d| | |
So [Sin 2x dx = (-1/2) Cos 2x + C

How do you integrate Cos 3x ?
We know that
..
< (sin 3x)=3cos3x
dx

=> Cos3x = X (sin3x)

3 u':'ll
- d(1 . i
;. c0o83x = —| —sin 3x
x| 3 J

So fCos 3xdx=(1/3)Sin3x+c¢

Find fe* dx ?

We know that

':"l Ix) 3 :._'.:
<."_1'h } 2
. AT
_?-t"':! : :e“']
2 dy
. ol d{1 i)
SET = &
til‘t . J

So fe™ dx = (14) e + ¢
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Find J.(ax +b)? dx

-

The anti derivative of (ax+b) is the function of x whose derivative is (ax+b)

It is known that,

i[a.w:-h";j]lr =3u[:1t+h]:
iy

1 d 3
= cr+h) = + b
L) 3a ;i'r[m' )
(ax+bY —i[.L{ﬂr+h}]]
Z de\3a’ _

Therefore, the anti derivative of (ax + h}: is ;-{m +bY .
M

Find f( $IN2x 46 ) gy

%Fhe anti derivative of (sin 2x — 4e* } is the function of x whose derivative is ('.-'.in 2x—4e™ }

It is known that,

i 4 .
‘—L —lcns dx——e
ey 2 3

¥ |

\ _
J =sin2x—4¢

Qo o ; T 4 5
Therefore, the anti derivative of (sin2x—4e™) is -5 oos2x-2e ]

ﬂ e’ +1 )iy

=4 |edx+ Jhil‘

f 3x
=4[ ¢ ]H-m
< X

= %t"“ +x+C
3
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d

Find j_f[u-xl_.'

Answer :

i

- j{ x’ —1)dx
= J-_r:d.\'- II:J&'

X =
=—=x 4L

-1¢£1

J

1
X

Jl:.[f.'l"- + by + :':lei.’t'

=0 J-.t'hm’.r +b J-.w.’_v +¢ jl x

{ 4 2 )
X x =
=q| '+.I’1(T +ox +(

-

L2/ \

ax’  bx’ .
= +—+cx+L
3 2

[(26* +e" )etx
=2 j.r “dx + J.f*‘r.'fr

e’ +C

Il
-J
ll_' -
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Ve L s

LY \'ll‘-
: | \
-—.r.rJf -—Eiu’.r
X /
I
= |xele —cle—2 1.y
J.u1+jru. j:\

X .
=1 log x| —2x+C

= j{ x+5—4x )dx
= j.\'tit +5 j-l dx -4 J.'r ey

¥ |"._:
-1—+ﬁr—4|1'—wv(‘
2 W1

Ll

4 o
=—+3x+—+(
X

|-.i|
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x'+3x+4
J.‘-. _---:.-;E--{--—ﬂi.'l'

\:" X

~J{ =
lad
-

-1 | b3 ~3 | b b2

O -x+x-1
j dx
"
On dividing, we obtain

= j{ x4 1 e
o J.l"‘r.-!'.\‘+ JI{.&

4
=—3 1+
L]
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[(1=x)xelx

— } .\II
= ﬂv’x - x? e

[V (35" +2x+3)d

= J‘|r3:r-' +2x2 432 ]dr
| |

=3 J-.rf.:.*.r +2 !.I‘;uf.‘r +3 J-.r*’c.l'.r

L
Iwd sl

“'{ 2x—=3cosx+¢" }rh‘

=2 j.m’x -3 jcus xdx + ,I-" ‘efx

Iy
s - : X !
> -3(sinx)+e" +C

x =3sinx+e" +C
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(24 ~3sin x+5Vx ) d
=2 jx:{.".r -3 J-:iil‘l xdx + 5 J-.r 1 dx

2x° [T" 1
=——-3(-cosx)+5 +(
3 3

' - 0 .
X +3cosx+—x-+0L

ted | D

jﬁ::c x(secx+tan x )dy

— j{ SL‘L‘T X+S8Ccxtlanx ]n‘:‘l‘

Jsuc:' xelx + J-suc x tan xdx

tan x+secx+C

dx

“' HEC: X

COsSeC X

1

_ I cn_-i': X

i
SN x

Iﬂ'!.

ﬂ\ ‘l.

Il * xdx
I[ sec” x—|
jb'-t xddy — Ii;h

=tanx-x+C
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2-3sinx
[odsinx
cos’ x
2 3siny
= -- = - dx
LcOos" ¥ Cos X
= j! sec” xdx — 3.[“"1 xsec xdx

=2tanx-=3secx+C

A
dx

[ r
| J.\' I l._
Findf \ vx )

= j.r'*cir -a J-.r *dx

if ‘: 7(x)=4x" - -such that £2) = 0, then £x) is
X X

1 129 i | 129
A _'11 - = E x4 Pl
(A) x =g (B) =
1 129 - I 129
Q) 2" +—- D) x' +
(© '+ 5+ (D) &' 4=

X X
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It is given that

s 3
i_.-"[.r}zia.' -

i
[74% X

. . y 3 .
~.Anti derivative of 4x' - == f(x)
X

S (%)= j‘l_r"—%:&
flx)= 4‘[.1' ‘dx -3 I{ - }‘,-_1.

I 3
J-r C

| X

| '.f'{.1-1=4\; 4 J-3
f(x)=x'+S4C
X

Also

f(2)=0
- ' I

.'af 2}= :' + .1+C=ﬂ
(2)=(2] 2)

:-Iﬁ+]+{."-ﬂ
8

I

; 0
16+

=C=-
\ A
-129
={=
g
; 1 129
Ll(x)=x -
7(x) o g

Hence, the correct answer is A.
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2x

Find f I+ X" dx

let 14 2= 0

S2X dx = dt

- 2

= logit|+C
= log |1+ r"|+{‘
= log(1+ ' )+C

(log x )

Find f X dx

Letlog [x| =t

lrj.l' = dt
v
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|
Findf Ftxlogx

I 1

x+xlogx _rl: I+logx }

let1+logx=t¢

1
dy = dt
X
| 1
= |———— v = j‘— dt
x(1+logx) !
=log|7|+C
=log|l+logx|+C
Find fSin x Sin ( Cos x ) dx

Letcos x=1

So-Sinx dx =dt

= J-rsin x-sin(cosx)dx = Iﬁil'lh.l"f
=—[-cost]+C
-cost+C

=cos(cosx)+C
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Findein(ax+b)Cos(ax+b)dx

2sin(ax +b)cos(ax +h) _sin2(ax+b)
2 a .

sin(ax + b)cos(ax+b)=

Let 2(ax+b)=t
S 2adx = dt

sin2{ax+h 1t
—’-’J- { }¢'£r= I J“alﬂfﬁ
')

2 2a

1 ”
- -4“‘{ —msrl +(

-]
=—-cos2(ax+b)+C
4a

Find f ax+b gy

letax+b=t
= adx =dt

Sde = 1-- dt

'U

| l I
= x+b )2 dy = tdt
I[m )2 d ”J i

1| #
= +C
al 3
2
2 2
=—(ar+bh)2 +C
la
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Linear under root not necessarily need to be substituted as t*> In the problem below substituting t can
exchange the complexity, and simplify the problem

Let (x+2)=1
e X =Lt
= J.t'ﬁll' +2dx j{.r - 2)tdr

%

= rr 2t |df

= I.rjdr— Zj‘réu’:

I
| —
|
-
-
"
+
~
b

1
i |

h |t Wil bl s

N S ]
Fmdf .\M'I'i':.'f dx

let1+2x°=t
c. 4xdx = dt

x"l';tﬂ'

= J‘I\I'r| + .1..1"1:4".1'= J

| [,
= 2 j.r-:.a’.r
' |

g | —
L

\2/

1 E -
=—(1+2x" ) +C
A LSS
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j{4_1' + :]m'_r" +x+1 dv

Find
Let x* +x+1=¢
S2x+1)dx =dr

jl{ x4 2)Vx  + x+1 dx

J‘: ¢t dr
:'[\IF dr

x—Jx  Jx(Jx-1)
Let (Vx—1)=¢

|

—dx =t
L

Ly X

| a2
= j'\“[\h : ].)r.ﬁ = j’ dr
=2loglt|+C

=2loglJx -1/ +C
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X

Findf VI g

Putx+4=t> =>dx=2tdt andx=t>-4

Sof(t2-4)/t 2tdt=2f(t2-4)dt=(1/3)t3-4t+c put t = root (x +4)

J'{.rﬁ -] :II x"dx

Find

LE[ _1L'I1 I:f

S 3 de=dit

= J'{.'n.'1 - l}l Cdv = j{'l. - 1]I x -xdx

|
i
=J-:-'{:+I}¥
A

1\

=1ﬂ.f" ki ‘c.’.’
37 )

7 4
112 13
— —-|-—|+{1
G 1 [l o
L 3 3

CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-II, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-1I, WB-Board, IGCSE IB AP-Maths and other exams

j—f;

Find {‘.’+3.1"‘}

Letl 243x° =1

C9x2 dx =dt
X | dt

:—‘-|-{_1
18(2+3x")

J ] — dx

Find x(logx)

letlog x =t

| dt
== iy =
J- J-{ r }n'.ll

x(logx)”

Wi |
:[-'f— 1+C
1=m

L !'_Ing .\':!I :

+C
(1-m)
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X
j — ¢
Find = 9 —4x
Let 9—4x* =¢
-8x dx=dt
p— J ) —clx = Il it
{}—41—- ! !
=—loglt|+C
3 .
-1 :
=—1log9-4x" |+ C
]
Find J'e2X+3 dx
Let 2x+3=¢
L 20x =dt
- 1 ¢,
= e dr=— |'dr
2
| )
= > e )+ C
o I- ['I_I‘-” " L—.
2
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-[L.th'

Find "¢
LE‘T.' Tl =1

L 2xdx =dt

: 1 ¢l
= JLLJI = E L.— dt

= _I—! JL‘ 'di

; - dx = dit
I+ x
F:.ﬂl'll
— —dy = \e'dt
I i j'u
=¢ +C
=e" "+(
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o -1
r_:] dx

Find ~ € +1

Dividing numerator and denominator by e*, we obtain

e +] € +e
dt
)

= log|s| + C

= logle® +e |+ C
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Let (_‘_": } “-2.1 —t
. {Zt*"‘ —2e™ ]ti’.'r = dt

= ..'E{L"-'t —¢ o )h".'l,' = df

= r. —f."1 Li‘l’z-‘-df
wre™ ] T

t'

log|r|+C

bd | — 2

1l hl
+(

logle™ +e

i Ilun:[l_x' 3)dx
mn

tan’ (2x—3) =sec’ (2x-3)-1

let2x-3=t

S 2dx = dt

= J'llll'lr (2x -3)dx = F{HL‘L‘:{E.\‘ -3))- I}Ir
=é J.{ﬁm:lr_}n’r— II:.FI

= 3; Is-.n:3 tdt - I]dt'

I
=—tani—-x+C
2
=1—1un{"1'—'$}—1-+{‘
= 2x-3)-x+C
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fing _[:;m::{?-- 4x )dx
n

let 7 -4x=t

So-ddx =dt
: Ism:"{? ~4x)dx = ! JHEL‘:H'ff
4
I .
= (tant)+(
i (tant)

:_Imn{? 4x)+C
4

= |
in”' x
J b. e
Find V!~

= [ e fra

:%+(.'
sin”' x)

-5
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2eosxy—3sinx
j — dx

Find ® 6cosx+4sinx

2cosx—3sinx 2cosx—3sinx

becosx+4sinxy  2(3cosx+2sinx)
Let 3cosx+2sinx=1
. (=3sinx+ 2cosx)dx = dt

J-lu.:us..r —3sinx e J-u"r

Geosy+4dsinx 2t
1
= I et
247
| .
= _logt|+C
2
| S ; "
= —log|2sin x+3cos x|+ C
sec” x
- dx
Find _(1=tanx)
| sec” x

cos’ x(1-tanx)” (1-tanx)
Let (I1-tanx) =1t
. —sec” xdv=df

SeC’X J-_m’.r

= [

~tanx)

—_— 4

(1—tan 1]
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Cos \."T
- il
Find VX
Let .J': =
I
— ey = dt
2x
-
v05 - x
Jl'-"{ _\.' -ty =2 Iﬂ.:ﬂ?.h.l’f
VX
=2sint+C
- Zﬁin\.'".i'v‘{'

. /sin2x cos2xdx
Find J h

letsin2x=t
. 2cos2xde=dt

e 3
= J--u"sm 2x cos2xdx = - Ju’: dt
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Cos X
elx

Find ° v1+sinx

Let l+sinx =1
;. COS X dx=dt
COs X dt
J r = dy = _|"_
W1+5inx Wi

Juui x logsinx dx
Find

Letlogsin x=1¢

|
= cosx dy =dt

sin x
seotx de=dt

= |cotx logsin x dx = J‘!df

:r +C

2
]{In  Sin 'r}'. +C
kit
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sin x
dx

Find | +cosx

let 1 +cosx=t

L-sin xdx=dt
sin x el
LB E
| 4+ cos x i
=—loglt|+C
=~log|l + cosx{+C
sinx
u".'l.'

Find l: | +cos ,1'}:

let1+cosx=t

So-sinxdx =dt

_3'_[ sinx i j‘ :I’.'

(1+cosx )

Il
|
—

|.d
o
=
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1
Let ] = J-—-n':t
l+cotx
! |
= Ly
COs X
1+
sin x
sin x
= j 5 I
SINX+cCosy
..SII'I X
=—I I

SiN X+ COs X

1 J-[ sinx +cosx ) +(sin x - cos x)
oy dx
(sinx+cosx) ‘

SINX—COSX
= ju = j dx
SN X +Cos X
SINY —CO5Y
- _( e Btk
SINX + COS Y

Letsin x+cos x=1= (cos x-sin X) dx= gt

| ¢=(dt)
=
=2 t—l1;‘.-g|1f| +C
2 2
== 1] | C
== 2“&""“”'—““”*
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Letf= |—ix

| -tanx
_ ! 1
I sinx
COS X
Cos X
= !—‘ Iy
Cosx—sinx
1 2C08x%
=— | ———— iy
=

2cosx=siny

IJ-['cu:i,r—-sin.r}+{cuﬁ:r+:-:in.r} _
2 (cosx-sinx) t

1 rcosx+5INX
Rl [omseitos,
2 ‘cosx —sinx

b | =

ol B DI
CosSx—sInx

1 IE{‘}S x+sinxy
2

b | =

Putcos x-sin x=f=(-sin x-cos x) dx= dt

| X | —[df]
“leTﬁj'r

x | ;
== ~—logl|+C
g | g A
x | ;
=— - Ing|cm_\' ~sinx|+C
7 2
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f 7
wlan x
, ix

Laf:j
SINYcosy

j Yianx xcosx
$IN X COS X X COS X

S tan x

= J'—, b
lan xcos™ x

dy

_ ISEC' xdy

e
Jlan x
Let tanx =1 = sec” xdyx=d!
et
I = —5=
Wit

Wi +C
2yJtanx +C

(1+logx)’

Find X

let1 +logx=t

i
-dx = dr
X
{I+Im1_r]: :
= |————dx= |t"dl
= o=l
=l i
i
_(1+logx)
= _{ T
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J-[ 1+ 1 I{_r+ logx)* dr
Find :

X

[.\:+l](:=.‘+lng:c]: [x+1

X |., X

J{I . iug_r]: :(I.. i |[1 t lu,g'._r]'pj
X}
Let (x+logx)=1

) (TFRLE o
)

= JT I+ lr |{ x+logx) dr= Ir “di

,_'I

=—+4C
3

=%[.‘r+‘|ugx}:+{_.‘
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x sinftan' x*
[ )r..{r

®

Find I+x

Let ¥ =t

s Adx3dx = dt

x'sin(tan "' x*) | ¢sin(tan”'7)
= ) S n‘.‘c=4j ()

Let tan 't =u

|
oot = du
1+t

From (1), we obtain

‘[.u-'L sin(tan ' x*)dv

- =— |sinudu
4

| 4 x

| .
—|=cosu |+ C
J(~eosu)

=-——cos(tan"'t)+C
4Ll}h[ }

i cos(tan™ x*)+C
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. ‘,'“ 1 -

100
(A) 10 —x"+C (B) 107+x"+C
(C) (1:1‘-1-“')1+L' (D) log(10"+x")+C
Answer :

Let _TI“ +10" =¢

S (10x7 +10% log, 10 ) dx = di

Ox" +10" log_1
— _[] X -II~“1 ﬂ.&: ﬂ;irz ju':'
x"+10 {
=logt+C
=log(10" +x")+C

Hence, the correct answer is D.
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) 10x" +10" log 10
Find | B,

; dr equals
" 410 e
A 10" =x""+C B 10" +x" +C
(A) (B)
(C) (Iﬂ‘ - _1""] +C (D) log(10* +x™)+C
Answer :

Let x" 410" =¢
(106" +10% log, 10 ) dx = dr

10x" +10" log_10 it

::»J- - T Ofe " dy = r

 +10° f
=logr+C

=log (10" +x""}+C

Hence, the correct answer is D,

l-cos2(2x+5) 1-cos(4x+10)
a N 4

sin” (2x+35) =

= |sin’ (2x+5)dy = I] _unsijr—i—lu}ir

= —; Il dx - }J juu.v.[ dx +10) dx

il

r__l[sin[-‘-l.xdklﬂ}]{"(,

bd | -
-

=—x==sin(4x+10)+C

1
8

bd
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It is known that, sin Acos B =é \sin( A+ B)+sin(A-B)|

" jsin 3xcosdx dx :% J{sin{3x+4.\'}+ﬂin(3x ~4x){ dx

= :I’- ﬂ:‘.it‘l 7x +sin {—Jr}} dx

I ¢, .
=— ﬂsm Tx-sinx| dx
=

= l sin 7x dx— l Jsin x dx
2 2

_1{—cos7x)
27 )
—-cosTx cosx
+ +
14 2

—%{—msrhc

C

It is known that,cos Acos B = 1 {ms{.-l +B)+cos(A-B)]

jw:s 2x(cosdxcosbx ].r_ir = Icm‘. Z_t‘I: : gws.[dlx +6x)+cos(4x- f.u‘]}:| elx
= ; “ms 2xcos10x+ cos2xcos(—2x }} dx

I "
= “ms 2ycosl0x + cos” 1.:.'} cly

= %IH%COS{Z-"*W‘}H‘ cos(2x - l{}.r}ll»+[-lifg§££” dx

= ; _[[ cos12x +cos8x+1+cosdx) dx

|| sinl2x sin8x sindx .
+ + X+ +C
4 12 8 4
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Let 7= [sin’(2x+1)

= |sin’ (2x+1)dx = !:.in"[lx+ 1)-sin(2x+1)dx
= [(1-cos® (2x+1))sin(2x +1)dx
Letcos(2x+1) =1
= =2sin(2x 4+ 1 )dx = di
-t

=sin(2x+1)dr= '_b

-

=1 ;

:.‘v."=?j[| r}-“f
=L 2]
2 3]

_II -{cus{ Zx+1)-
—cos(2x+1) cos'(2x+1)

2 6

ms"{hﬂ'l}

3
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Let/ _[.sin: reos' x-dy

fcusf‘ x-sin’ x-sin x-dx

= j-uuf .r{_l ~cos’ x _}sin x-dx
Letcosx =1
= —sinx-dx =di

= [=- [r"{l ~t* )dr

—J‘[r'~ ~1* )dr

cos'x cos®x l ;
= — - g . T {
| 4 [} |

cos"x cos'x
4] 4

+C
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| —cosx
J dx

Find 1+cosx

o2 X X
2sin” = =] —cosx and 2cos” . =1+cosx
o
. |1
| —cosx 2
l+cosx » X
2eos
5 |
1 X
= 1an
=
s ‘

| —cosx (.
J dx = H sect ——1 |(.{1'
1+cosx \ yi

X .
=2Man—— x4+
]
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X L X
“——gin" — and cosx=2cos" —- IJ
7 2 7

- - -

I
Pud | s
| ——

|

E

—
bd | =t
| —

COs X |
j {f.l'
1+cosx 2

n

-
i |
X
I tan =
=—|2x——= |+C
2 |
2
X =
=x—tan—+C
.

CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-II, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-1I, WB-Board, IGCSE IB AP-Maths and other exams

sin' x=sin” xsin® x

__[ | -cos 2x J[ | —cos 2.1.]

4

-

! s

=—[I—fcnnrra?..vur}J

| = = L= fa| = | =

14+ cos” 2x—2cos 3.‘.‘J
f " 1
1+cosdx )
1+ | =
2 |

L} -

—2¢os2x

I 1 1
l+—+—cosdx-2cos2x
5 o
= A

b | e

cosdx—2cos2x }

b | =—

. Iﬁin" xdr== +—cosdx-2cos 2.11 dx

k2|
Pod |

-

|
b | e —y

ot Y Delin T
l o I ( sin4x E 28in2x |
4| 4 ) s

= : [3.\' + JnAx 2sin 2,\'} +(
8 4

(B
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i 1+cos” 4x+2cos 4.r]
4 L.
B f I |
= I'. 1+ JI_+:EEE‘1 |+ 2ecosdx
sl '\ 2 )
= 1 1+ l+ Cos b +2m:;4,r—‘
4 2 2
[ ] e
= 1|3  cos8x +2¢os 4.1'—‘
4] 2 2
3 cosBx cosdx’
Iensf 2x dx = ﬂ g CORC2 P et J:.".\'
\ 8 8 2
3 sin8x sindx .
=Zx+ + +C
8 64 3

b
t
P | =
|
[—
= |

£ . X X 3 2
sinx = 2sin _’ cos > :eosx = 2eos”

N x
. 2sin " cos " |
sin“x | 2 2)
T 3 _'\'
|+ cosx 2 cos?
2
e . 2 X
4s5in” " cos”
_ y. 2
X
2cos
2
. 32X
=78in" -
2
=]—cosx
sin’ x
% dr = [(1-cosx)dx
l+cosy
=x—-sinx+C
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2sin 22 F 2 Gy 2X 2
cos2x—cos2a 7 97 =

1

. C+D . C=D
[cns('—cns.-'h—zsln{ i sm{ ! }

COSX—COsr . X4+ . X—o 2 2

-2sin sin
2 2

- sin{_,1'+ar]sin_[,r—cxll

5 ) _
o557 2o (5 ) (557)]
sl "5 s ")

R G

X+a x—a X+a X—a
2| cos 1 - = +Cos -

Il

El:cos[,x']+uosa]
=2cosx+2cosa

cos 2y —cos Qe

j iit-——_lllms,r+2cu5a

COsSX—Cosa

= E[Sin x+xcosa]+C
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COSX—5INX COSX—sinx
. . . ¥ 5 -
1+sin2x (.~'.|n' X+ Cos” .t] + 28N xcosx
sin“x+cos” x=1 sin2x= zhll't_'l'ﬂuh.‘l.']

COSX—sinx

{::in X400sx)
Let sinx+cosx=1{

S (cosx—sinx)dx = di

_ ~dx
(sinx+cosx)

dr
:I}:

—.‘f *dt

= =f I_'._(_"

FCO5X—SINX COsSX—35Mx
. (X = I
* l+sin2x

SIN X+ COS X

CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-II, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-1I, WB-Board, IGCSE IB AP-Maths and other exams
tan’ 2xsec2x = tan® 2x tan 2y sec 2x
= (sec’ 2x -1 } tan 2x sec 2x
= sec’ 2x- tan 2x sec2x — tan 2xsec 2x
j‘mn': 2xseclx dx = IHtCJ 2xtan 2xsec2x dx— jt:m 2xsecdx dx
N
y sec 2x ,
= Isuu' 2xtan 2xsec 2y dx - =t (
Let sec2x=t1

S2sec2xtan 2x dy =t

sec 2y

; 1 ¢4 .
j'tam' 2rxsec2x dx = jrdr - +(
2 2
rosecx
= — +(
6 2
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tan’ x

=tan’ x-tan’ x

=[5l.:1.:‘1 X— I)lun: X

=sec’ xtan” x—tan" x
=sec’ xtan’ ,r—(scc: J.‘—l)

3 3 el
=sec” xlan x—sec x+1

J‘an xXdy= J-HECJ xtan® x dx - J‘sec: x de+ jl-nir

= J'm-:t::,rt:-m".rrh'—mnx+.1'+{‘ (1)

Consider ,[SEC: xtan® x dx
Let tanx =1 = sec’ x dy =df

3 y . F tan x
= |se¢” xtan” xdx = Irrﬂ = ? -

From equation (1), we obtain

1. 5
Iltm* xdr=—tan’ x-tanx+ x+C

L | 1 P | {1
5N X+C0s X 5N X " cos X

PR ] " s 3 w7 el
5IN° XCOS X SIN° XCOS X Sin” Xcos X
siny  Cosxy

e 1 T ¥ 5
cos"x sin°x
tan xsec x + cot xcosec x

sin’ x+cos’ x
_[— dx = j{ fan xsec x + cot xcosec x Jdy
Sin” xcos” x

=secx—cosec x+C
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cos2x +2sin’ x

Cos™ X

cos2x+(1 —cos2x c s
= ( ) [ms 2x=1-2sin" _\:]

cos’ x
|
Cos" X

=sec” X

cos 2x+2sin’ x 3 -
j dx = Iscc‘ xde=tanx+C

cos” X

cos 2y cos 2y cos2x

(cosx +sin .r)" cos” x+sin” x+2sinxcosx 1+sin2x

- - dy = |————dx
(cos x+sinx) (1+sin2x)

Let 1 +sin2x =1t

) j- cos 2x ] cos2x

= 2cos2x dx = di

! o MPTRS. jldr
(cosx+sinx) 271

= llﬂg{rh C

log |1 +sin 2x|+ C

13 | — td | — b3

log i{sin X +COS 1]: +C

= log|sin x + cosx|+ C
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sin”' (cosx)
Let cosx=¢

-

Then, sinx=+1-1

= {—sin x)dy = i

—¢l
dy=——
SNy
—It
o=
Jl—¢
: e . o =di |
% _[‘“"_I‘Cl‘-"' v = |sin”'r| ,‘_ ‘
& | \4'I|—F' /
sin~'t
Ir___u‘.’
"Nl=r
. . C+D  C=D
[cns( —cosfl==2sIn sin
2 2
Substituting in (1) we get
i —_
o _.T
T | 2 "
jsm (cosx) dv =—= — +(
1= \
= |r +x° =Ty | ol
21 2
H_.‘ 2 )
= ==X+
B 2 2
xx x| ol
= —_— e {_ e 1
2 . g )
X ‘||1 .
=——-"—4C,
5 93
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| _ 1 ! sin(a—b) w
cos(x—a)cos(x—b) sin(a—b)| cos(x —u]cus[.ﬁc—b}"

1 {mn[{r—b]—(x—a}]}

=5i“{f"f’] cos(x—a)cos(x-b)

] [SII](T h}um{a-a} Lm[r-h}sm{r u]]
sin(a-b) U‘!"-'[T—a)l..n\(r b)

i sin{c]r—f:][m"(-""’)““"[-‘f-“}]

lan (x—b)—tan(x— :;}]d:r

|
:}I cos(x—a)cos(x- .Er) sm[u—h]-[
|

. m[ |05!C[‘5(I—h}|+|ﬂg cns{:r—ﬂ”

1 Ilu? cﬂs{x—a}|]+c

" sin(a -b)| ®cos (x ~b)|
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-“SIII'I ,1 —l.‘t'l*_:i X ik is Equa' to
SIN° Xcos x

A tan x+cot x+C
B. tan x+ cosec x+ C
C.-tanx+cotx+C

D.tanx+secx+C

Answer :
sin’ x—cos” x [ sin“x Cos” x

I_- — dx = — ——— — | dx
sin” xcos x Sin- Xcos” x  sin” xcos™ x

= I{m: .1‘—c0.~iec:x} dx
=tanx+cotx+C

Hence, the correct answer is A.

J- e’ {~I +X) I

cos” (-:?‘.1‘)
Lete'x=t

:{'e" x+é' ~1]ca’.r =i

e (x+1)dx =dlt

Iﬁ}_ ge= [

cos’(e'x) cos’ |
_ Isuc?.r i
=tant+C

= mnl:e‘ ~x}+(‘
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I—cos2(2x+5) 1-cos(4x+10)
N 5 N 9

1—cos(4x+10)
ey

-

sin’ (2x +5)

= |sin’ (2x +5)dx = I

n

1 II dx - FIJ jcm‘-['-lxﬂn} dx

—

I
,,

| (5 |

[ Isin[-‘l:w 10) J . C

=—x- ;sin{-l.\' +10)+C

[ 3%

It is known that, sin Acos B = -isin[ A+ B)+sin(4A-B ]I

Pl |

jsin 3xcosdx dr = % J{Rin{ix +4x)+sin(3x - 4x){ dx

- :I’ ﬂgin 7x +sin(-x)} dx

-

| . .
=— J{sln Tx—sinx} dx
2

| g5 I e
-— ‘[hm'?t. dx --5 Ihl!'l x dx

—cos7x)
[ =2 |—l{—cns,r]+t"
\ 7 J 2 '

-CO87X COsX
+
14 2

| =
[=4]

+

AIEEE 2007 - Integration of a Sin x + b Cos x form in denominator easy

J" dx
aSinx+ b Cos x

https://archive.org/details/AIEEEIntegrationOfASinXBCosXFormInDenominatorEasy2007
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AIEEE 2008 - Nature of cubic curve, x"3 - p x - g where is maxima, where is minima

https://archive.org/details/AIEEENatureOfCubicCurveX3PXQWhereMaximaWhereMinima2008

AIEEE 2008 - Tricks with monotonously increasing curves, How many real roots ?

https://archive.org/details/AIEEETricksWithMonotonouslylncreasingCurvesHowManyRealRoots2008

AIEEE 2009 - Tricks with monotonously increasing curves, How many times crosses x-axis

https://archive.org/details/AIEEETricksWithMonotonouslylncreasingCurvesHowManyTimesCrossesXAxis2
009

Itis known that,cos Acos B = [ms{ A+ B)+cos(4-B)

1
.

ju.:{m:l_tl:cusél_rcusﬁ.r )l = ‘[cus l\'{ : jr{:ﬁljfl_r +0x)+cos(4x- h.\‘”\‘ dx

I .
== “msl‘rcm 10x + cos 2xcos|( —Z.‘f}} dx
-

== J-{mmf.rm_-;lﬂ_r FCO5” 3.1‘:» clx

L[ f1 |
- :J { :-uﬂs{lw 10x)+cos(2x ~!f}.r}.--+l =

% i

(e i [J d

= ! J{uuﬂllr +cos8x+1+cosdx) dx

r . -
| sinl2y sin8x sindx
= . + X+ |+ C
4l 12 8 4 |
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CBSE 2012 Integral Calculus Sin x Sin 2x Sin 3x dx Just convert Multiple angle and subtractions

f Sin x Sin 2x Sin 3x dx

It is known that, sin Asin B=—|cos( 4~ B)-cos( 4+ B)|

|
2

jﬁin xsin 2xsin3x dx = j[ﬁitl % % {cos(2x—3x)—cos(2x+3x)] | dx

I ! -
= [ (sinxcos(—x)—sinxcos 5x) dx
-—

1 : . .
= j[:-‘.m XCOS X —Sinxcos Sx) dx
| -‘-sin 2x

| ¢ .
dx - j sin xcosSx dx
2 2

p

1 [—cuslx—‘_JJIl_;-,m.:x+5x]+ﬂi|:[.r—5-'f}-* dx

4 2 |
ESAE o j('iltﬁr Fsin(—4x)) dx
= = 3 XT3 —/ &
8 4
i 0 _r—- cos by  cos 4.1.‘J :
- - + +(
8 4] 3 4
~cos2x 1 [—cm 6x cosdx| .
= —= + +L
8 bt 3 2
= 1| cosbx - Cos dx 55493 lae
8 3 2

https://archive.org/details/CBSE2012IntegralCalculusSinXSin2xSin3xDxJustConvertMultipleAngleSubtrac
tions

Differentiation of Sec inverse and then Integration. Integration as reverse of Differentiation.

https://archive.org/details/2DiffSecInverseVariousintegrationslI TJEEMaths
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Integration of 1 by ( Sin x + Cos x )

J’ dx
Sin x + Cos x

https://archive.org/details/2Integration1BySinXCosX/ITJEEMaths

Integration of 1 by ( x* - a%)

J=

https://archive.org/details/2Integration2ByX2A2lI TJEEMaths

https://archive.org/details/Integral1ByA2X2CanBeEasilySplitintoPartialFractionsAndDone

Again Integration of 1 by root ( x> - a*)

2

Again

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

Integration of Ln x by x plus 1 dx with limits and without limits

J'lnxdx
X+ 1

https://archive.org/details/1IntegrationOfLnXByXPlus1DxWithLimitsAndWithoutLimits

https://archive.org/details/2IntegrationOfLnXByXPlus1DxWithLimitsAndWithoutLimits

Integrate sec x by ( sec x + tan x )
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J’ Sec x  dx
Sec x + tan x

https://archive.org/details/IntegralStupidAndSmartWayOfDoingSecXBySecXTanX

https://archive.org/details/2Integration3BySecXTanXIITJEEMaths

Integration 1 by ( Cos x + Cosec x )

J’ dx
Cos x + Cosec x

https://archive.org/details/2Integration4ByCosXCosecXI/ITJEEMaths

Integration of 1 by ( Cot x + Cosec x )

J’ dx
Cot x + Cosec x

https://archive.org/details/2IntegrationByCotXCosecX/ITJEEMaths

Integration 1 by ( Cot x + Sec x )

J’ dx
Cot x + sec X

https://archive.org/details/2IntegrationByCotXSecXIITJEEMaths
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Integration of 1 by ( Tan x + Cosec x )

J’ dx
tan x + Cosec x

https://archive.org/details/2IntegrationByTanXCosecXIITJEEMath1

https://archive.org/details/2VariousintegrationsP5ByTanXCosecXIITJEEMaths

CBSE 2012 Integrate [ Sin x Sin 2x Sin 3x dx

https://archive.org/details/CBSE2012IntegralSinXSin2xSin3xSplitIntoTerms

Many examples of Integrals discussed

https://archive.org/details/2VariousintegrationsP4lITJEEMaths

A student learns only if he practices a lot. No one else, say a teacher, can practice in his behalf. Only
by repeated practice can the student remember.

J wl lu'h‘
¥

Solution by partial fraction

can be solved by partial fraction or by dividing both Numerator and Denominator by x*
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1 | 1

[.r*—l]:{x"'—l]l:x‘+l) ={r+l}{x—1](l+.r?:l

I 1 B Cx+D

G 0e) o) ) e )

= A(x— I}{x" +1)+B(x+1)(x"+ l}+[{_‘_r+ﬂ}(_r" 1)

l=A(x" +x-x" 1)+ B(x" +x+x7 + 1) + O+ DY =Cx=-D

I=(A+B+C)x" +(-A+B+D)x" +(A+B-C)x+(-A+B-D)
Equating the coefficient of %, %, x, and constant term, we obtain

A+B+C=0
-A+B+D=0
A+B-C=10
-A+B-D=|

On solving these equations, we obtain

,C=0,and D=~

bd | =

B =

B |-
| -

I . I I

-' =1 4(x+ |]+4[.r—]]"3(x: i i}

=5 J'}I—]u[r =- —l |ug|_1‘ - [| l— log x 1| - _]‘ tan”' x+C

| x=1 1 5
=—log/—|——tan" x+C
4 x+1| 2

Important Integration of x> by ( x* + 1)

Ixz dx
><4+1

https://archive.org/details/2VariousintegrationsP6X2ByX41ITJEEMaths

https://archive.org/details/4IntegrationModificationOfDenominatorlITJEEMath
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2
Find (X" +1)

Multiplying numerator and denominator by x” ', we obtain

-I Iil I ‘_I? |

x(x" +1) 3 x"x(x" +1) x”l{x" +1)

Letx" =1 = x"'dv=dt
1 X 1 ]
- Ix = — dx = — d
J-xl:.r"+l}“ J-.r"{x"+l) n jJ’{J’+|]'Jr

| 4 B
t(t+1) 1 (1+1)

| =A(1+1)+ Bt (1)

Let

Substituting t=0, - 1 in equation (1), we obtain

A=1and B=-1

I 1 1

"';[;+|j=;_{1+w}

= [—I_—cﬁ' _l "'Jlj - {%]} } ol

'x(:r"+l] o
=d [logle|~log)r +1||+C
n .

Ir
=-—| 1ng|x” - Ing|.r” f I:] +C
nt- y

'I I.“_il
=—log

H

i
x' +1|

Rationalize and Simplify the Integral then split and solve individually

https://archive.org/details/RationalizeAndSimplifyThelntegralThenSplitAndSolvelndividuallyPart1
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Slightly advanced .... Integration 1 by (a Cos x + b))

J’ dx
aCosx+b

https://archive.org/details/4Integrations7ByACosXBIITJEEMath

Slightly advanced .... Integration 1 by ( Sec x + Cosec x )

J’ dx
Sec x + Cosec x

https://archive.org/details/4Integrations8VariousStd1112lITJEEMath

Let [ = jﬁin" 2x+1)

- Jsiﬂ'{lr+|]ﬂ’.r= I:Ain:[l'ﬁI]-s'm{f_'xvljch‘
= [(1-cos*(2x+1))sin(2x +1)dx
Letcos(2x+1) =t

= -2sin(2x+ 1) de=di

. dl
= sin(2: -I]r:.'fr=-:
:-..Iz?j‘[l £ i
1L 2]
o I
= . .:' :_.-.I ]
--2--|cub{:x+|]--"”*’ {*;‘ )|

2 6
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Let ] = J-sin‘ reos x-dx
= Ici.}s‘" x-sin’ x-sinx-dr
= Icu-s" ,T{I—CI.TS? .\')sinx-c.-ir

Letcosx =1

= =8inx dy = df

—Jr"[l -1 )d
—J[r‘—r’]dr

]" 4 f+
_{"__lr_ +r_‘
14 6

= [

]

Jeos'x _cos'x]
| 4 6 |

. X in? '
cos® — —sin” -
+ X . o.X v X
COS X = COS" 5 —sin” — and cosx =2cos" - -1

coOsx 1 ik
J—r:.ir= —j I-tan” — kix
l1+cosx 2 2
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L I
=x—tan—+C
g

. T | a4
s X=8In xXs5In X

[ l-cos2x N l—cos2x )
LY

-

2 /

I-cos2x ‘
( )

l4cos 2x —2co5 2.¥J

l+cosdx )

|+ ————— —Zu-;):-;l.t'J
L

S T S Py P

" ]

i

I 1
I+;+;cns4x—2cnslx

3 1
—+—cosdr—2cos2x
o) ? )

) | £ Y| 0
-l-:\xlt'tI xrde= ‘F +—cosdx - :’.u:m.'!_rJ dx
442 2

|{3 Ifsm4r] 2sin2y |
=—|Zx+- 1~ 4 C
4|2 L 4

a5

-

= ll}x + ?.m:.r —25in2x I +C
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3 -
cos” 2x _(cns _-_1)

[ 1+cosdx Y
- fl
Ir B .
=—|l1+cos” 4x+ 2cos -Lr]
4L
1l (1+cos8x
= I-+-I ——— [+ 2cos4x
i \ 2
1[. 1 cos8x
=~ b e +2cos4x
'3 cos8x |
=] = — — 2eos 4.\:J
4(2 2
3 cos8x cosdx
J‘-;:m;4 2x dx= ﬂ/—+ + dx
8 8 2
3 sin8x sindx
==X+ + +(
64 5
fosa o 2\
.3 2sin " cos |
sin“x | 2 2) A o X » X
== sinx = 2sin - €os _; COS¥ = 2cos” = |
S ] % -
| +cosx 9 cas? 2 2
i
. 3 X y X
4s5m° — cos”
= 2 2
1 _ll
2cos’
cos 5
o
= 2sin’
2
=]—-cosx
sin’ x
I dx = j{l—cua_\']uir
I+ cosx
=x—-sinx+C
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. 2x4+2a . 2x-2a
=2sin Si

cos2x—cos 2o 9 7 | L C+D . C=1D
= = = cos( —cosf)=-2sin > sin

COS X —COS , X+a . X—a 2
—-2sin = sin

de =

_ sin {1 ta)sin(x-a)

(e 7] _
25 5 [2en(55%)("5%)
an(*3 Jin( )

o X+ X—c X+er X—or
= 2| COs + + COS =
% 7Y 2 2

cos2y—cos2a
j : olx =j3cﬂ5.\’+2¢05a
COS X —COSs &

=2[sinx+xcose|+C
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Cosx—sinxy COsX-sinx
l+sin2x (sin® x+ cos’ _‘r] +28in xcosx
[mn’ x+cos’ x=1, sin2x=2sinxcos .1‘]
. cosx—sinx
- (sinx + cos _1'):
Let sinx+cosx={
. (cosx—sinx)dx =di
PCOSX—SINX COSX=SINX

= | dx = j' _ —ddx
< l+sin2; (sinx+cosx)

dt
'f,:
Jr
-

]

Jh'tf
1

+C

SiN X -+ COS X
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tan’ 2xsec 2y = tan” 2x tan 2y sec 2x
=(sec” 2x—1)tan 2xsec 2x
=sec’ 2x-tan 2xsec 2x — tan 2xvsec2x
!tan: 2xsec2x dx = Is::::" 2xtan 2xsec2x dv— I tan 2xsec2x dx
— jm:s.': 2xtan 2xsec2x dx— m‘f}: +C
Let sec2x =1

S2sec2xtan 2x dv =t

1 ¢ sec2x
!Lmi'?_&:suu:lﬁ: dy = ~ J-r"u’:— - +C
' sec2x
= — — +C

6 2

f 2

tan” x

=tan’ x-tan” x

:(wu: x—1)tan’ x

=sec’ xtan’ x—tan” x

= sec’ xtan’ x —(:-u:l.'j X- I!)

=sec’ xtan’ x—sec’ x+1

J‘lan" xdx= Iﬂﬁ:" xtan® x dy— J‘scc: x de+ jl-u{r

= J‘::-e-:z,rlan"x dy—tanx+x+C (1)

Consider I.-u:cs xtan® x dx
Let tanx =1 =>sec’ x dx = dit

= = = t* tan’ x
= |sec” xtan‘ xexy = Ir‘dr = E = _3_
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From equation (1), we obtain

1 -
Iiﬂn" xdx= 3 tan" x—tanx+x+C

§in° x+cos x sin” x cos X

w3 b S T 3 o =
SIn° xXcos™ x 51N XCO5™ X SIn" Xcos™ X
sinxy  Ccosx

4

cos” X sin’ x
= 1an X 5eC x4+ Col xcosec x
Sin” x+Cos’ x
I— dy = I{ tan xsec x + cot xcosec x ki
SIN° XCos™ X '
=sec x—cosec x+C

cos2x+2sin’ x

cos’ x
~ cos2x +(1-cos2x)

- | cos2x =1~ 2sin” r}
Cos" x
1
cos” x

=sec’ X

cos2x+2sin’ x - =
J - dx = Jscc Xdy=tanx+C
oS~ X
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cos2x cos2x cos 2x

- B L] . 1 = F
(cosx +sinx) cos” x +sin’ x+2sinxcosx 1+sin2y

cos 2y cos 2y
" .‘ A '=.['—’:I o
(cos x +sinx) (1+sin2x)
Let 1 +sin2x=¢

= 2¢082x dx =di

3

J' cos2x - uﬂ‘r:—l- J-L""'
(cosx +sinx) 27

logle|+C

log 1 +sin 2x|+ C

d|= r2|— ta|—

log%{sin X+C0S X }‘ +C

= log|sin x +cos x|+ C

I _ 1 [ sin(a—b) ]
cos(x—a)cos(x—b) sin(a—b)| cos(x—a)cos(x—b)

1 [sm[{x—b}—(x—aﬂ}

) sin(a—b)| cos(x—a)cos(x-b)
S [ sin(x—b)cos(x—a)-cos(x—b)sin(x~a)|
sin(a—b) cos(x—a)cos(x—b)
=Sin(a_b)[tan(.r—b)—lan(x—u}]
: = I an{x—o)—-tan{y—a) dax
:}Icus{xua}cﬂs{xub)dx—snn(aub]-[[[ (x-2)-un(z-2) |
= ﬁ j—lngicns{x—b}]ﬂng cﬂs(:c—a}}
1 [ cos(x—a)

= |
sin(a—b) ﬂg'ms{x ~b)

]+c
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¢ (1+x)
[Elen)

cos’ (e"x)
Let-e'x= ¢

= (e x+e"-1)dx =d

e (x+1)dx=dt

3

) J-eL {Il +.T.:I. o= J-i

cos’ |:_v' x) cos !
= Isucjr i
=tanf+C
=tan(e"-x)+C
let =t
L 3x dx=dt
3x’ di
3I Fraiy jr-"+1
=tan' 1 +C
=tan”'(x")+C
let 2x=1¢
L 2dx=dt
= —n{r——j a -
J1+4x? Ji+£

dt = log :.+Jr +a

e | [;J
- X" +r:J'

o]

= llng 2x +y4x" +1|+C
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let2-x=t¢
= - dx=dt
::.uj I,]—ILII'=‘—‘[ ”l dlt
1,[3‘-":'-” vi©+1
:—l{}g.’+J::+]‘+C j ﬁl ;:Ir:l;:g_r+-f_r:+a:
Jxyt+a
= ~log|2—x+,J(2-x) +1{+C
1 g
= log| — +(
![2—.t:|+\"_t'—-:i_|:+5
LletSx=1r
Sdx= dt
| | |
= fy =— — dr
J.J.u 25 [ SL} £
—lj 11 = dt
R Yk o
Fi \
=lsin' LY
5 3)
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Let v2x

1

=t

/
w28 2x de=di

J
3 -
.n[m"'r +C
2.2 4
3 =
= ——1tan I[\IE.T']-F'[
2./
A, T
let x° =t
. 3x% dx=dt
x° | dt
= |— = _[-—--—.—
1-x 3=t
11, (144
=—| =log|—{ |+C
3|2 (1=
1 1+
=—logj[——1{+C
& —X
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x-1 |
ok ae e [
Fr.:-rj ey, let X' 1=t = 2xdy=dl

Jxi=1

: | pd

'[ .‘l‘::— Ith ) 2 J-Tf'

:;ﬁ{m
=r

From (1), we obtain

j—dr j—a{t —j—dr

VX Jxi-1
=yx’-1- h}gix +x —|‘+C

letx° =t
= 3x° dx= dt

X
=
jux"-i-ar" II.' + a

|ng.r+~.,l'r +a’[+C

r_,._._

[ :
log x’ +vx" +a"|+C

Lok |

(1)

!j—u‘r =loglx+x' -a’

i
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Lettan x=1

Cosectx dx = dt

seC” X dt
— iy = |—
IJlan:ra-J J'x,n“.f:+1:

=loglt+ I’ +4[+C

= log |tan x + v/tan” r+4‘+£‘

7—6x—x" can be written as 7— [_t: +6x+9- 9].
Theretore.
?—[_1':+ﬁ.\'+li—i3}

= li.ra—(:c2 + (1.1'+'-}}

=16—(x+3)
= (4) —(x+3)’
| I
S et = | dx
'\'T—h.T—.r" !'JH:': —{_r+3]:

Letx43=1

= di=dl

! !
= dy = |l
J J(4Y = (x+3) ! Jy =)

= sin '[f]+£'
4
= sin '['E+3]+('
4
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(x—1)(x—2) can be written as x~ —3x+2,
Therefore,

¥ =3x+2
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3 5 9 9
8+3x—x* can be written as E—(.r' —3x +———J_

4 4
Therefore,

. 9 9
8—[.1“-3x+ - ]
4 4

41 [ 3]"
=— X——
4 2
= j—jl=1' gf,].' -] j ,l—'.n{\'
NO+3x—Xx" ||4| [ 3]'
-] -

3
letx——=1i

Ldv=dt

/
i
I
=g | —==|+C
Va1
2
f -
a
s
=sin ‘| —==[+C
V4l
\ 2
= 1
3 i LX—2D
= §in 8] }+F
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(x-a)(x~b) can be written as x* —(a + b)x + ab.
Therefore,
v' ~(a+b)x+ab
(a+b) (a+b)
4 -

P
:j ﬁ:j[ 1: ~dx

=x —(a+b)x+

(x- ﬂHT{ b)

VL2
o [0
. dx = dt
=] [ fu+blf a—b - i_FitE_fﬂ
V'L 2 ][ _[ 2 ] V-5 )
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Let dx+1= Ai{l'r" +x-3)+B
dx’

= 4x+1=A(4x+1)+B

= d4x+1=4Ax+ A+B

Equating the coefficients of x and constant term on both sides, we obtain
4A=4= A=1

A+B=1=EB=0

let 2x? + x-3=t¢

So@x+ 1) dx=dt

dx+1 i J‘ | "
—_— Y= —_—
J2x +x-3 Ji
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utt+2=4i{r ~1)+B ()

dx
=>x+2=A(2x)+B

Equating the coefficients of x and constant term on both sides, we obtain

""-I‘.II"_'

B=2

From (1), we obtain
(x+2)=1(2x)+2

| (2x)+2

cir—j uﬁ dx

=, = _dxc+ = lx (2
17 ma @)

de, letx’ —1=1 = 2xdx = dif

J' di

I\h—-

e

Thcn.f o !rzlj‘\hl—-lcr—”luglrwj.r?-l

From equation (2), we obtain

1| x4+ x° —I‘+L

x+2
I—u&— ¥ -1+2
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6x+7 - 6x+7
\/{_t—:':}[.r*—‘:] V' —9x+20

Let bx+7=4 ff{f ~9x+20)+B
dx
= 6x+T7=A(2x-9)+ 8B
Equating the coefficients of x and constant term, we obtain
2A=6= A=3
-9A+B=7=B=34

bx+7=3(2x-9)+34

32x-9)+34
J' f.'-‘li? { } pF A
-~ Qx4 “"l-_l \Ir!,' Ox+ 20

dﬁ 34_{ —dx
—Ox+ 20

, 2x-9

Let/, = —drand." —dt
-9x+20 Nx? =9x+20

. j—.,m'—?=3"'1+3“: A1)
VI =0x4+20
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Then,
P
I, -j i
" l}r... ".'
Letx’ —9x+20=1
=>(2x-9)dx=dt

—3 | —-m
/!
=21

1, =23x" -9x+20 (2)
and/, = [——dr

vx'—9x+20
3 " 3 31 Bl
X =9x+20 can be written as x” = 9x+ 20+ 4 - 4 ;
Therefore,

81 8l

x" —E‘»‘r+"{]+-~--—~
4

[_T_§)+mi (3)

= [ng

Substituting equations (2) and (3) in (1), we obtain

I 6347 o [zm]wuug[[i‘ ZJ*Jm}

-O9x + 20

=E:-~.,"'x:—9.:r+2{1+34lugl[.r—;J+ x’=9x+420 |+C
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x+2
TS
Find ~ Vdx—x’

{ >
Letx+2= A [4_‘. — }+ i
dx

=>x+2=A(4-2x)+B
Equating the coefficients of x and constant term on both sides, we obtain

I
—21' = I:} ! T

2
444+ B=2=B=4

::-[.r+2}=—;{4—2_r}+4

5 ——(4-2x)+4
= [ 2
vadx—x° vdx-x°
1 4-2x 1
= - de+4 ¢l
2 'Ilw“'ah X ‘l‘w..l'uir.:r—.vr'1
|
Letf = ey and [, dx
J-\J'-h—x" - m
[ ——dx=—_1+41, (1)
dx-x°
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-7y
f;dx-

Then. f, =
I 'I.\."-I.T—J."

Lot dx—x° =1
=5 (4-2x)dx=dl

sif = [H cofieofiz—o (2
| j\“ { N 'l: }
f—j S
; Vdr—
= dx—-x" = (-4_1'+1"]
=(--l,t-r,1'1+4--l}
=4-(x=2)
=(2) ~(x-2)
= [— : de=sin"'| 21 (3)
y(2) —(x-2) =

Using equations (2) and (3) in (1), we obtain

| B — x—2
et O DR G
\Lh—!. . . ’
l—-. ._2.
= —y4x—x" +4sin '[ ‘T +C
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J- (x+2) P _[ 3‘{\‘+"]
Vit +2x+3 v +'?'t+3

2x+4

dx
‘[Jr +".r+1
J' 2x42 / J- 2 on
~dx+ ;
vX +2x+3 29 +2x+3
_[ fptd _dv+ | L&
Va +2x+3 NE+2x+3
I
Let] = deand l, = [———0
: Iq‘x +2x+3 . 'I.\l'.r’+2x+3
x+2 |
i =—1 +1, il |
gl G 0

2x+2
Jx +2x+

let X2 +2x+3=¢

= (2x+ 2) dx=dt

I, —Im =21 =2yx* +2x 43 (2)

Then, /, = [———_

|
= dx
'[-«.u',r: +2x+3

::r.\':+2.r+3=x:+21’+I+2=(.\:+I}:+(\J‘j)_

:J . ‘I ; ril'zlug;(.t+])+ y"f+2.t+3‘ (3)
J+1) +(v2)

Using equations (2) and (3) in (1), we obtain

£+ dx I[Eu‘x:+2x+3:l+[ﬂg(.r+l'j+\.rx"+1r+3|+(f

Jel+2%43

=yx? +2x+3 + Iﬂgi{x+ 1)+x" + 2x+3i+[‘
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_[ x+3 %

Find 2% —2x-§

Let {.\-+3)=.4;i x'—2x-5)+B
iy

(x+3)=A(2x-2)+8
Equating the coefficients of x and constant term on both sides, we obtain
2A=1=2 A==
2
2A+B=3=B=4

~(x43)= ;(2_\-._2}* 4

‘43 5{2_1‘—2}+4
:) -‘-'; ii — H.i— b,
'[:r‘—E.r—SH -[ x=2x-5 :
e T
= : f --,-"'1 = —dx +4I---, : dx
29x"=2x-5 ¥ =2x=5
2x-2 1
let/, = _[.—rir and/,= | ——dx
x—-2x-5 : X =2x-5
X+3 1
N = = h{)“: f + 4;1 . 1
j(r::—l\'—j) TSR (1)
YT
Then, /, = [ Lol S
x'=2x-35
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Letx’ -2x-5=t¢

= (2x-2)dx=dl

=1 = rf = log || = Ing!x’ -2x-5 «(2)

I, = '[1': _-], A

= I_ .—]—--—-ff".‘
(¥ -2x+1)-6

Substituting (2) and (3) in (1), we obtain

_[Lﬂfr:lluﬂxz -l'c~-5|+ 4,_ln lxhl_ﬁ C
x—-2x-5 2 2

- g‘l .'}
J6 T |x-1+6
1 .. 2 x—-1-/6
=—logix” —2x=§{+—=log|——F={+C
2 | \.'I'E !.\'—b-l-\,'!a
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IX+3
e (IX
Find ~~a +4x+10

Let 5x+3= A%{rj +-I.1:+IU)+B
dx
=5x+3=4(2x+4)+B

Equating the coefficients of x and constant term, we obtain

5
2A=5=4d=
2

44+ B=3=8=-7

5
Sx+3="(2x+4)-7
2
--q ,’
:-'"J‘ 3x+3 " I‘J{_‘THH_T K
I 5 X = " 3 ax
i +4x+10 Vx +dx+10
5 Db
=" I .' :—t' = el - ?I e — |
27x" +4x+10 ¥ +4x+10

2x+4
Let/ = | =————=dvand ], = ol
'[\.r +4r+m '[\f_r3+4.r+lil

i &/ (1)
Jxr +-IrvIlJ 2
Then, /, = [ La&
\.frl-hrll{}
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Letx” +4x+10=1
{Ex +4}dx = df

It 3
=1 = [Z=2Jr=2Jx* +4x+10 (2)

t
I

\[r: +4x+10
|

: I\/(l +4x + -i] +6

|
= _[ : X

{,r+2]' +(¢%}
(x+2)Ve +4x+ m‘ .3)
Using equations (2) and (3) in (1), we obtain

57 . 1 | .
;[2@’.:- Fax+10 |- Tlog|(x+2)+ V¥ +4x+10 +C
=5Vx +4x+10-Tlog (x+2)+ u".r:+4.r+ll'li+(‘

I

dx

= log

J' 5x43 e

P —
Vi +4x+10

dx dx
Jx: +2x+2 :j{x: + 2.t'+|)+|

=y (x+1) +(|} g
=[lan '{,r+|}:[+{.'.

Hence, the correct answer is B,
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VvO9r—4x
= j _ ] _1.'.:'_1"
ll 4| x 9.\"
Vo 47
= I 1 dx
__4[" : - 81 | 81Y
.\ 4 64 64)
:I l : 1 alx
|{—4 |F-"‘m ‘|{gl
'“ L\ 8) & /]
= j ! dx
2 lll.fl; \* 9y
W ) _["_HJ
r y 9 x
= | e ] . dy L |
>[50 : 5| [ J\‘!.ra" — - 5in ”+[
. 8
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L A 3
Find ‘[{H‘ 1)(x+2) g

X A x B
(x+1)(x42) (x+1) (x+2)

Let

= x=A(x+2)+B(x+])

Equating the coefficients of x and constant term, we obtain

A+ B=1
2A+ B=0
On solving, we obtain
A=-1and B=2
x -1 2

(x+1)(x+2) i (x+1) " (x+2)

-] 27

j ] - ol j + iy

(x+1)(x+2) (x+1) (x+2)
=—|ﬂg|_\‘+I|+Elug!.f+li+(;
= log(x+2) —log|x+1/+C

[_r+2}:

=log -

7%
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1 A4 B
(x+3)(x=3) (x+3) (x-3)

Let

I=A(x-3)+B(x+3)

Equating the coefficients of x and constant term, we obtain
A+B=0

-3A+3B=1

On solving, we obtain
.*I‘*-:—I un-:]i!:‘:1
6 6
: e e e
“rea)(x-3) 6(x+3) 6(x-3)

=5 ;.d_r:‘r( . + : Hc.-‘h‘
(x*-9) 6(x+3) ﬁ{:-:—-B]J

I I
=——loglx+3+—loglx-3|+C
¢ log[x+3+ Zlog 1

B I(x-3) O
_ﬁlug{ﬁsj ¢
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Jx-1
‘[(.\’ —.l.}{x - 2}{1: ~3) o

Find

s Ix-1 =4 i B i c
G203 -1 5-2) (+-3)

Ix—l=A(x-2)x-3)+B(x—1)(x-3)+C(x-1)(x-2) (1)

Substituting x= 1, 2, and 3 respectively in equation (1), we obtain
A=1,B=-5and (=4

_ 3x-1 _1 5 4
T(x=D(x-2)(x-3) (x-1) (x-2) (x-3)

3x-1 1 5 +
= dy = - + Y
J[.t’—l}{:ﬂ.‘—i]{x—iﬂ I{{.r—l] (x-2) {.\'—3}}{

=log|x—=1-5log|x-2 +4log|x-3[+C

'[{x— ]]{1— 2}{3{_3}:&

Find

Lot x = i B 5 C
(x=1)(x=-2)(x-3) (x-1) (x-2) (x-3)

x=A(x-2)(x-3)+ B(x-1)(x-3)+ C(x-1)(x-2) (1)

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain 4= L B=-2 and C= i

: x ., - s 3 ” "
T(x-D)(x-2)(x-3) 2(x-1) (x-2) 2(x-3)

. X iafl £ = 3 |

= J(x-1}(.1r—1}{.r-3)'i I]z(x-u -2 2-3)|"

1 3 .
= loglx—1/-2log|x—2/+ 1Ing|,r—3 +C
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2x

=dx
Find " (X+1)(x+2)

Lot 2x _ A 2 B
2 (x+1) (x42)
2x=A(x+2)+B(x+1) 411}

Substituting x = - 1 and - 2 in equation (1), we obtain

A=-2and B=4

. 2x _ -2 3 4

x4 (x+2) (x+1) (x+2)

3 2x a2 ]
"’I(.\-n}{“:)‘f“‘J](H:} (.~;+1}[‘h

=4logjx+2|-2log|x+1|+C
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Fing * ¥(1-2x)
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (1 - x) by x(1 - 2x), we obtain

|- x° 1 I 2-x
x(1-2x) 2 2\ x(1-2x)
=X A B

et x(1-2x) " x (1-2x)

L
=(2-x)=A(1-2x)+ Bx (1)

Substituting x=0 and % in eguation (1), we obtain

43
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X odx
Find J‘{x" + I){I—l}

X Ax+ B C

< (-\'J +l..|':-‘f—l1nl {-“?+|}+“_”

x=(Ax+B)(x-1)+C(x"+1)
x=Ax' —Ax+Bx-B+Cx' +C

Equating the coefficients of x2, x, and constant term, we obtain

A+C=0

-A+B=1

-B+C=0

On solving these equations, we obtain
A= —%.Bz%, and {':l:

From equation (1), we obtain
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—— X
X \ 2 2 ; 7

[xl+l-}{r—l}= X +1 +{x-—]}

. s

x B T i 1 ¢ 1
- J-(v. +1)(x-1) it Zj.r'\ +Iﬁh+ 2 '|-,'l."+|dr+ 2 J.u: Ir.{r

1 p 2x 1 1
=- j X e+ tan” x+ loglx—1/+C
4 4x° +1 2 2

=
- aX (3
Consider I —ox, let (_r' +1 j=.f = 2xdv=dlt

X+

2x dt 3 .l
= I ——glt = J. = logt|=log|x” +1
X+ I '

1 . | 1
——log x* +1 +—tan ' x+—log/x-1/+C
3 i

| *dx _
-'l‘(:r'+l}t_,r—]} 4 2 2

1 | T e
= —log|x—1|--log|x" +1+ ~tan™ x+C
4 =l | " 9
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X

Find ~ (x=1)" (x+2)

{6k A = B.+.{"..
-1 (x+2) (x-1) (x-1f (x+2)

elx

x=A(x-1)(x+2)+B(x+2)+C(x-1)’

Substituting x = 1, we obtain

B =

| —

Equating the coefficients of x* and constant term, we obtain
A+C=0
-2A+2B+C=0

On solving, we obtain

-

2 -2
A=—and C=—
9 0

y X _ 2 + ] = :
T (x+2) 9x=1) 3(x-1) 9(x+2)
i 2 1

= L —-a:1:+1 sdx—= |——dx
:"I’{_t'—li?[_t+2]h{t_9'[[-1‘-1]'{ 3I{x—l]jﬂ£ 9 [.1'+2}u{

1||It[-|]:|.}{.
=—loglx=l|+-| — |-=log|x+ 2+
g logix =1+ —1) 98l

2, |x-1 I ;
=—log| - +C
9 Tlx+2] 3(x-1)
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_[ 3x+5

Fing (x=1) (x+1) .

4 _ A4 B C
(x=1)"(x+1) (x=1) (x=1)" (x+1)

Let

3x+5=A(x=1)(x+1)+B(x+1)+C(x-1)
3x+5=A(x' —1)+ B(x+1)+C(x* +1-2x) +(1)
Substituting x = 1 in equation (1), we obtain

B=4

Equating the coefficients of x* and x, we obtain
A+C=0

B-2C=3

On solving, we obtain

1
A==—and C=
9

bd

45—l 4 [

(x=1) (x+1) Zl.r—I]+[.r-l}: +2'[~"+”

3x+5 o deidl
= ‘[{_r..l}."{_w-l;\{h_ Z j‘r—l

I 1
e e
2 Y(x+1)

Ilngx I+4[ l]+]-In+j;_x+l+t‘
x=1) 2

g*n.+|' 4
(x=1 l:x—l]
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I XD tb.'
(T —| {11+ = ]

2x-3 2x-3

(¥ —1)(2x+3) (x+1)(x-1)(2x+3)

Find

ik - 2x-3 A B o
[1+1)[T-I]("r+'§} [:r+l} {1-—]} {7r+1]

= (2x=3)= A(x=1)(2x+3)+ B{x+1)(2x+3)+ C(x+1)(x~1)
= (2x-3) = A(2x° +x-3)+ B(2x" +5x+3)+C(x* 1)

= (2x-3)=(2442B+C)x’ +(A+5B8)x+(-34+38-C)

Equating the coefficients of x* and x, we obtain

5 g

el A2 e

10 2 5
2x -3 5 | 24

'.'{_r+I)(:r—I}[2.1:+3:I=2{.'r+|] 10(x—1) 5(2x+3)

2v—3 $¢ Lel . 24p |
o Ay —
jj(f—l){!.\'-+-3}m ZI{xrl}“ 10 J.x =3 I{zx 3

t--rl.J-

1 24 .
“log x+1—-—log|x—1|-——log|2x+3
E 10 I~ 3wz PEB A

L

12 :
= lx=1— 2y s
log x+1 mlug:,t 1 - log 2x+3 +C

bd

CBSE Standard 12 and IT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-II, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-1I, WB-Board, IGCSE IB AP-Maths and other exams

5x

- dx
Find ~ (x+1)(x" —4)
X =
(x+1)(x*-4) (x+1)(x+2)(x-2)
Sx 4 bif C

e )+ 2)(x-2) (1) (x+2) (+-2)

Sx=A(x+2)(x-2)+ B(x+1)(x-2)+C(x+1)(x+2) 1)
Substituting x=-1, - 2, and 2 respectively in equation (1), we obtain
q
.-I‘=§,B=—-5-.:md("=3-
3 2 6
Sx 5 5 5
= - +

—ﬁlng x+1 —Slng 1r+‘3”+i-;‘-l-:11 x—2|+C
3 i e AP s
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J-x:+.r+|t£r

Find = ¥ —1

It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (3° + x+ 1) by x* - 1, we obtain

©ax+l B 2x+1
x =1 x =1
2x+1 A B
Let =

Ll i
=1 (x+1) (x-1)
2x+1=A(x-1)+B(x+1) (1)

Substituting x=1 and - 1 in equation (1), we obtain

A= l umlB:%
2 2
x +x+1 1 3
: - =X+ -
x -1 2(x+1) 2(x-1)
J'%t&:!xc.{r+l %iﬂ»i ;fir
x__

29(x+1) 27(x=1)
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2 A | BxtC
(1-x)(1+x%) (1=x) (1+x7)
2=.»!{I+:¢"‘]+{B:¢'+C}[l—-.r]
2=A+Ax" +Bx—-Bx' +C-Cx

Equating the coefficient of x%, x, and constant term, we obtain
A-B=0

B-C=0

A+ (=2

On solving these equations, we obtain

A=1,B=1and C=1

; 2 _ b x+l
“{[—I)(I-P-I:} T

2 A R
— 'I-(|—.l.'](|+3-::|iﬁ = II—I{h + J‘I+x: dlx + j|+x:{h

| | 2 |
:_-[_1‘- Idr+2 J-I +Z_;,dr+ Il-i x:{&

I
=

=—log/x-1+_logl+x’ +tan"' x+C
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3x-1
5 dx
Find ~ (¥ +2)
Lét Jr—l _ A y B

(x+2) (x+2) (x+2)

=3x-1=A(x+2)+8B

Equating the coefficient of x and constant term, we obtain
A=3

2A+B=-1=B=-7

3x-1 3 7

“{I+2f (x+2) [I+2f

3r—l . I . X
I J{_ o7 T

rr"} x+2) (x+2)
f _1 W
=3logjx+2|-7 +C
(x+2)
=3log|x 2| + ?' &
: (x+2)
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_[ COS X &
Find - (1=sinx)(2—sinx)

COS X
(1=sinx)(2-sinx)

Let sinx=¢t = cosxdr=d

.Ll—mnrﬂj—mnx} _I“—r} )

| A B
L”(Lquz-u_{hfflz-n
1= A(2-1)+ B(1-1) (1)

Substituting t= 2 and then =1 in equation (1), we obtain
A=1and B=-1

_ | P
”{l-.f][E—r] (1-1) (2-1)

= J i dx = }‘J Lfl

(I-sinx)(2—sinx) []_; _;}
= Iugll —1‘| . |ugl2 i+

"I

= lo g +C

=]

]"' sin x

=logiT——1+C

CBSE Standard 12 and IT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-II, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-1I, WB-Board, IGCSE IB AP-Maths and other exams

(r +I) 'l.' +")

I(r -H) T +4) '

Find

(7 +1)(x° +2) 4 (4x"+10)

(x*+3)(x" +4) ) (x*+3)(x* +4)

4x° +10 _Ax+B +{,'_\:+D
(= +3)(x*+4) (¥ +3) (x7+4)
45" +10=(Ax+ B)(x* +4)+(Cx+D)(x* +3)
4x" +10= Ax" +4Ax+ By +4B+Cx' +3Cx+Dx” +3D
4’ +10=(A+C)x" +(B+ D)x" +(44+3C)x+(4B+3D)

Let

Equating the coefficients of X2, x%, x, and constant term, we obtain

A+C=0

B+D=4

4A+3C=0

48+ 3D0=10

On solving these equations, we obtain
A=0,B=-2,C=0,and D=0

L AFHl0 2 6
I-(.l':+3](.t‘3+4) (x*+3) (,r:+4:|

(f+1){x-‘+:)=l[ 2 ., 6 J

[_T"+-3)(.T:+-1] (1: +'~||) (x +4

X +l)x+..) N 2
:;'I“l. +r T+4)m_‘[{]+( +3 1 +-1]

2 6

x:_,_(\ﬁ)j x+2

= |41+
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1 | .r} (I ,,J .
x+2| —tan ' — [—6] —tan +C
[_\E v3) \2

I | =

=.r+j§tan : v% —3tan ' ;+C
Find J(“ +] :'{.-"': +3.}1

[.1'3 +I}I:.r3 +3]

Let x* = t= 2x dx = dt

] 2x bt di

) f{x:-i-‘t}(,t’q-.'i)vh J(r+|}[r+3} -1

| A B
Lot ) ((+3) (t+1) (1+3)
1= A(t+3)+ B(1+1) (1)

Substituting t=- 3 and t=- 1 in equation (1), we obtain

1 l 1

'-'{r+l}{.r+3} T2(r+1) 2(r+3)

2x -t __1 ’
= I('I:+|)'{'_r:+3)dr-I[Q[JH} EI:.\‘+:"|)}“‘I

{-‘+I}|—%lug

t+3+C
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J" - } dx
Find (% 1)

Muitiplying numerator and denominator by x°, we obtain

1 Y’

.v.'[,ir4 ~1) Ty [1' 1)

. | . x
”Iﬂf—U"jfLﬁ—uh

Let ¥*=t= 4)x3dx=dt

. I 1 dr

”Iﬁﬁ—nm 4Ln—u
| _4 B

tt=1) ¢ (r-1)

1=A(r-1)+ Bt (1)

Let

Substituting t=0and 1in (1), we obtain

A=-1and B=1

4

| t—1
=—lo +C

4 i

| xt =1
=—lo +C

Pl
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Find [ dx / (€*-1)

lete*=t= " dx=dt

I !
= '[4:‘ --ilix: Ir -l—lx$ > -“r[;rl—ljmr

Let - :i! ﬁ
tHr=1) + 1-1
1=A(r-1)+ Br (1)

Substituting t=1 and =0 in equation (1), we obtain

A=-1and B=1

] -1 1
: =—4—
te=1) -1
I -
= ft = log +C
Jr{r—l}‘ i
=log5['l = +C
IE.

chquals
(x=1)(x~2)

A. log|*—++C

B. log|~

2 Inc'-g,Ir &= ]--|+('

D. Ing|(.t—l}{.~; —2}|+{'
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7 . S "’-..; _B
(x-1)(x-2) (x=1) (x-2)
x=A(x-2)+B(x-1) (1)

Substituting x=1 and 2 in (1), we obtain
A=-land B=2

] .

0 P T P R P Py

'—{_1' = = + ~ ax
:"J{.r—m.r—:}“'I[{x—u (.‘-_:;}"

==log|x=1|+2loglx-2|+C

Hence, the correct answer is B.
dlx
= _‘mequa!s
A. Iﬂgi.‘ri-]ilﬂg[x: #1)+C
B. lng{xi+%lng[.r3 #1)+C
C. -log|x]+ éuug{_r‘ r)+C

D.

log

_1'| + lt}g(_rz + |:|+ C

bd | —
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Let — l ~ = " + B’E-+C
x(.r +1) x X"+l

L= A(x* +1)+(Bx+C)x

Equating the coefficients of X%, x, and constant term, we obtain

A+B=0

c=0

A=1

On solving these equations, we obtain

A=1,B=-1and C=0

x+1+C

1
= log|x|— ) log

Let /= j:csin xdy
Taking x as first function and sin x as second function and integrating by parts, we obtain

I= _rjsin_r dy - j{[ i _'l.'] jsin X eh-}t.r‘_r
(74

=x(—cosx)- Il-{—cnsx}:h’

=—-xcosx+sinx+C
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Let /= I.rsin vy

Taking x as first function and sin 3x as second function and integrating by parts, we obtain
=X Isin.‘s.t' dx— I{[ - m’]jﬁinh’ ci‘f}r
; L Lubh) j-] [ i.us"h]ﬁ

-xcosdx |
= 2 ICQS 3x dx
3 3

~xcos3ix 1 . .
=—"" """ +—sin3x+(
3 9

Let [ = jxﬂu‘dr

Taking »2 as first function and e* as second function and integrating by parts, we obtain

I=x [e* de- _[J]{i X J Jedx }:.":r

= x'¢" - Ilre'utr
=x'e¢" =2 IJ: ¢ gy

Again integrating by parts, we obtain

“m-[](_q[m ]

=x"e" - 2[:&*‘ - Jc‘.:.{t']
=x'e" - 2[.\1*' —f‘]

=x'e" - 2xe" +2¢" +C

=g [x! - 2.1'+2)+(‘
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Llet 7= j.'-.' log xelx

Taking log x as first function and x as second function and integrating by parts, we obtain

I =logx [x dv— j{[ %Iogx] [x :Ir}cir

X 1 x°
- lug "' - — I . d“—
2 x 2
1
x logx rx
=l L I d
2 2
5 1
logx x°

= - +C
4

2

Let /= [ xlog 2 xet

Taking log 2x as first function and x as second function and integrating by parts, we obtain

I= Ioglxj.\- dx — H[%l]ogx} I.r d.r}cir

2 - 2

X - X
=log2x+—~— I —dx

2 2x 2

x* log2x x
= LS I dx
by e |

o »
x log2x x

+C
2 4

let [ = It log x dy

Taking log x as first function and x* as second function and integrating by parts, we obtain

I =logx _[.1" dx = H ( ;%: log .r] J-rrdr}cir
x' I x'

| e | Lo | e n i

“‘”[_3} e

B _‘..1- !ng’... B j‘r_}d‘_
3

3
L] 3
_xlogx x +C
3 9
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Let = j.a.':sin "x dv

Taking sin™ x as first function and x as second function and integrating by parts, we obtain

I=sin"'x _[x dx— H[ —:; sin 'x] IJ.' dr}:ir
dx

\-l—.'l.' &
Xsintx 1 p =x
Sl iy +—J' 0 dx
2 24 01-5
- ¥sin'x 1 J 1-x? ]
= 2 +2 jtﬁ \jﬁ}ﬂ{?
sin'x 1 J = I
o > +2II\H—. - -|--11]“{1
sin'x |1 [ \{(— ] }
= : +— l-x"dx- |— - dx
) 21.[ ju’[—.r:
_x'sinx 1[x J1-3 LI S C
= = +212 X +2:~m x—sintx}+C

-G P ;
l-x" 4+—sin "x——sin " x+C
4 .

- —_

= 4' (2. ~1)sin” .1~+:' JI-x* +C
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Let [ = j.mm ' x dx

Taking tan™' x as first function and x as second function and integrating by parts, we obtain
I=tan" x |xdx— ‘H[l—ilan ; ,1:] j.rdr}dr
dx

=tan"' x L —J : .‘idx
z l+x 2

| 3

tan'x | x
= = J —¢lx
2 2 +x"

2 -l 2
X 1 h o X+
_ X tan 1_1 X }_ I\ s
2 201Exr %

vtan'x 14 I
:;__I[I_ ‘]t_{\-
2 2 l+x°

=7""2 [ﬂ:—r * —I;(.r—'lan ' .1‘)+L"

¥

X~ | X 1 =1 4
=——tan~ x—-—+—tan~ x+C
> . g

Llet I = Ix cos | xdy

Taking cos ™! xas first function and x as second function and integrating by parts, we obtain

I =cos l.r.j.nirm.[{[a{—:;cos ]xjj‘x.rfx}cir

(kY

=008 L h ——Iﬁ—
1—x"

: 1
x*eos'x 1pl-x -1
~ [ dx

=
2 < \.l]“r

w__j{ 1-x* +[v1_1‘ ]} ix

= YIS
\ul—t’
x‘eos'x 1

1
=f_?‘{' = cos "% (1)

where, /, :‘[s.rl - x'dv

"
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, \-"— j-—— \rij xdx

U
II

U
]

— ~2x
1 _\_"\.:'1— X —jﬁ.rdt
F -
=5 = xyl =2 -IJI_""_-1dr
-x"

O N o
Al—x"
~ k|
:&f,?’-:\-'fl—x' [jvl—x dx + _[ — }
l -
=1, = xvl-x —{1, +cos ™ x}
=21, =xJl-x" —cos ' x
X | -
J] - x* —E X
Substituting in (1). we obtain
"
I —m;——[ ZJl-%° —ln.u'-; I.\'J—lcns ‘x
2 2 2
933 - _
ot ST N e 0

= ——0 X— =]
4 4
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Let /= j{sin '.r]:-l dx
Taking [sin ' .r]: as first function and 1 as second function and integrating by parts, we obtain
[ =(sin"" x) jl dx - IJ 2 (sin ‘.\‘}: - jl -dx} dx

[ d )

3 -
—-(Siﬂ 1_‘_}-1]‘_ !-.bll'l X

J_ -xdlx |
,r(sin ',r]l + Jsin HT(JI_:: J:ir

= x(sin .' i

2y E ] i
sin”' I dt—f[ sin rl'[\/:"ﬁjd‘_

: 1 i ] |
:I{sm 'x) +lsin ' x-241-x" - IT_r-MI—_Tz dx
I-x°
- -

= _r{sin" \) +21-x sin™ x - j.?rix

=_r(5in '.1']' +21-x*sin ' x-2x+C

[
XCOs X

=

I=_—II . -cos | xdx

Let.':j

Y

=0
Taking cos™' x as first function and (:’,i J as second function and integrating by parts, we obtain
1=x"

[ =t H[d“’ i M

-1
=—-| cos L 2 PR I,——_—-..u'l—r dx
< Yl-x
—I' =
i 2W1—x" cos '.'r+I2c£t']
N[ fr——
= EJI—I' cos '_r+2.r]+(‘

=-[ﬁms 'x+x]+C
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Let /= j.\-:-“vc-f xelx
Taking x as first function and sec’x as second function and integrating by parts, we obtain

i

/= rjsec: xdv— I«H‘Tl} Isec: xd.r]»d.x‘
dy
=xtanx-— J.I -tan xdx

= xtan x + log cos x| + C

Let I = jl-[ﬂn ! xex

Taking tan' x as first function and 1 as second function and integrating by parts, we obtain

I=tan" x Ilri\'— j{[ f tan ' xl] J-I-dr}:i\'
dx )

|
= tan '.rr.v;—j . xdlx
I+x

dx

v L p 2%
= xtan .t——j -
24 +x

| I |
=xlan x-_ log/1+x |+C

= xtan 1x—]Elﬁg,(l-i-.\r'1}+(‘
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Let 7= [(x' +1)logxdx = [x" logxdx + [logxdx
let/=h+k..(1)

Where, 1, = [x*logxdrand I, = [logxdx

I, = [¥* log xdx

Taking log x as first function and x? as second function and integrating by parts, we obtain

I =logx- j.t’c.'.r - I{(—‘;— log x ] J .'r"ci!c}cir

dx
x 1 A2
=logx-—— j—-u;r.{r
| . |

x 1 3
_ —_“ logx - ;1( I.r n"x]
=-I; lug.‘r—%—+c, = 4
= jiog.m{-.'

Taking log x as first function and 1 as second function and integrating by parts, we obtain

L= log_'r‘[l —.:ir—J-{[‘Tilugx]Ilidx]
[/

=logx-x- I-I s xddx
i

=xlogx- Ilfir

=xlogx—x+C, :{3)
Using equations (2) and (3) in (1), we obtain
i 3

X
log x - 5 +C, +xlogx-x+C,

=

..-_...||"‘“.

=

_l':
- log x - = +xlogx-x+(C,+C,)

[ & ¥ .
L—+x]|ﬂg.‘c———x+(
3 9
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Let /= jv' (sin x +cos x )dy

Let f(x)=sinx

= f'(x)=cosx

A= fe {f (x)+ £ (x)}

itis known that, [e*{f(x)+f'(x)}dx=¢"f(x)+C

Ll=e"sinx+C

[y
=I¢=*q : - 1 dx

li""-‘-’ (1+x)

o W)= -1
- ”Jl_Tx /1) (1+x)

— J[ I:-:-}: dx =J-t" ] f_'l-"]*‘-"-'['r”ir

Itis known that, [e'{f(x)+/"(x)}dx=¢"f(x)+C

_[ IFI': dx = A -+ C
{!-i-_'g']' l+x
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e’ (1+sinx)
J__________

I dx
. +CO8 X
Find { 1
: ]-I‘-Hh'l,'f]
&
l1+cosx
X 3 X o X
sin” — 4+¢o0s” — +2sin " cos
X i o | ¥ ]
=g = = = =
X
oS
2
XY
s ~_~,|11 +{:051,
_ 2 z)
- X
P g
2cos”
3
X
Sin - +cos
¥ .
_{) = =
Py
- COs
| 5 12
X
= r'[mn +1J
2 2
\
= |+ldll J
2 2
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3 X X
|+ tan® —+ 2 tan }
2 A

X
+ 2 tan }
=

(*.r
-

P
cr"'\scu' :
9

]
s

L%}

- -

I | =t

I
A

e* (1+sin.)dx e |:

;. .. .'ll
sec” = +tan (1)
(1+cosx) 2

; : : )
Let tam—: =flx) = f 'lx}=;5e{:'

- -

| =

Itis known that, [e*{f(x)+/"(x)}dx=¢"f(x)+C
From equation (1), we obtain

e' (1+sinx) 1 o
J—'d.': =g tan—+C
(1+cosx) 2

11
let!/= &' | ——— |d
£ j'( [_T I_}r

Also, let I =f(x) = [f'(x)= _11
'y X

It is known that, _[e' L (x)+ 7' (x)}de=e"f(x)+C

O g
X
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-

s

x=3 x=—1
e’ —sdx = e’ .
I (x-1) Je {(.r—i]’

I 2

5 [
/ (=1 (x=1)

=

3 =P fl{x}z[.r-‘l}:

—

PR
Let f(x) (x-1)

Itis known that, [e"{f(x)+/"(x)}dx=e"f(x)+C

€ : +C
(x-1)

(x-3)

. Ie {r—]}:

}.ﬁ:

Let] = Iv:'sin xdx (1)

Integrating by parts, we obtain

! =_~:inx‘|'e""dt - j{[i sinx] jf.’hti‘r}ﬁﬁ'
/ J

¥ 1
I -
o T

p=:
= I =sinx-—— Jcosx- ~ dx

i

Iz =
¢ smx | .
::-.-'zf—; e cos xdy
s

Again integrating by parts, we obtain

s l L‘l‘lﬂ.\’-[c‘:'{f‘r— j{l e cﬂh‘x] e dx d
2 2|  d J
27 r 2 x
S FeESRE s S o _[[--sin .t}e .:111
2 2| 2 2
== snx 1)e cosy + ! _{ehsin xclx
2 2 2 2

¢"sinx e cosx _I_., [From (1)]

== -
2 4 4
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B e .sinxy e cosx
1 2 4

5 & sinx e cosx

1 2 A

4| e¥sinxy e cosx ] )
- - +(
5] 2 4 |

= ] = ?[lsin.r—cnsxh{'

Jsin '[ E—,]c[\‘
Find 14+ x

Letx=tanf = dr=sec’ 8 dB

" 4 | L
s sin '( & , ]=.in "[ﬂ]=sin"{ﬂiniﬂ} =28
1+x° | +tan" &

= _[sin ’[%-Jc.{t: j’m-m?mm = Ejﬂ-scc’ﬂdr}
+x°

Integrating by parts, we obtain

:{e. [sec’ 66 - j{(%ﬁ)fﬁi‘t Hdﬁ}dﬂ]

1]

::eqany— ftan ew]

]
i

(é‘lun 0+ lng;uusb‘i] +C

I

Il

xtan™' x + ]ngl— : -]+ 2

I+ ¥

|
=2xtan"' x+2log(1+x%) 2 +C

=2xtan"' x+ 1[—%]05(1 +x )l+(’

=2xtan”' x~log(1+ .1':]+ C
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[x'e” dr equals

(A) La +C (B) je'w
(C) %L +C (D) ;g +C
Answer :

I_E't ,’ = J’_;"If_r" h{‘-'
Also, let y' = = 3x’dr=dr
(.
=1 =—\edt
3
-Lie)ic
3
.,
=—e +C
:

Hence, the correct answer is A.
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j{*‘ secx(]1+tan x)drx equals

(A) e'cosx+C (B) e'secx+C
(C) e'sinx+C (D) e'tanx+C
Answer .

ja.*' secx(1+tan x)dx

let /= Ie" secx(l+tanx)dy = Ic*' (secx +secxtan x)dx
Also, let secx = f(x) = secxtanx= f'(x)

Itis known that, [e'{f(x)+f'(x)}dx=¢"f(x)+C

nd=e"secx+C

Hence, the correct answer is B.

Let [ = J".,I'-I —x"dx = N{Z]J v{_*c)'-;f_r

a 'ﬁ- - N N {r* ™ 4‘..
It is known that, jxh:' —xde=—va -x + —-sin e

v
2 2 da

X 7 2. 4. x
sl==y4=x" +=sin"' =+C
] | |

- - -

X ) o X
= - 47 J— 1
% Ja-x* +2sin —+(
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Let/ = [Vi-dxdv= [{J(1)" - (2x) dv

Let2x =1 = 2dx=dlt

s = % _H-{I]-i - {r]Eu’r

; 5 3 rirr—s . A ok
It is known that, jvu' —:.:Jcirz:\fu' =X +-——sin '\=4C
Fal i a
1t = ey
_};":—L—v]—z"+—5m ‘1 |+C
21 92 i

=i\,'|—.*: +i.~'.in &
4 4
3y

=" Jl-4x* + L sin”' 2x+C
4

Let /= |Wx' +4x+6 dx
v
j\a'_r: +4x+4+4 2 dx

_N[x: +4x+4)+2 dx

= jJ[r+:1}: +[\E] dx
It is known that, J-u"x: ba’dx = ':u",r: a4 f: log ix +Nx+a’

L]

1]

i(‘

{.‘1:+E}-\f_r‘1+4.\'+ﬁ%+(_'

i |
L.L,,zt-\;—}m@mg
2
ST 6 og|(x+ )+ A e Bl C

2
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Let/ = |Wx™ +4x+1dx
N

= j.,ll,l"[':r: +4x+ 4'] —3dx

—IJ[t-I- 1) dx
It is known that, j\h ~a‘dx= ﬂ..n"r -a --—Ing y+Jxi-a +C

x+2) 3 1
,',.1'=[1_’ }\.l'.\"+4.1'+ ni!ugi(.wziﬂ.f.r‘+-L1'+Ii+[‘

Let/ = [Vi-4x—x" dr
_ N|._['f +4x+4-4)dx
= I\/|+4—{_~:+2}: dx
= [J(V5) ~(x+2) dx

E = > i T T R
It is known that, jy"u‘ —x"dy = ;\j{l‘ —x° +Tsm V36

i

- g ; .
—Mﬁl--‘ir-xr-ﬁisinl I+'-J+C
2 27 s
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Let/ = [Nx* +4x—5dx
- IJ{_\:"+4_1'+4)—9:£1E
= [J(x+2) = (3) ax

: —— X = o —
It is known that, I-J.!." -adx= 1 NXT-a - {1 log x+vJx —a |+C

Let/ = |y/143x-x"dx
I

= I |”[.‘[‘:“3,\‘+E—-E}n{t‘
4 4,

)«
W) -3«

A T X I3 3. & 4% A
It is known that, J' a —-x"dc= SVa —x +——sin ‘=4 C
- - a

Lad

lad

¥ e - X =

| ]

sd=

2 %2 JI3
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Let] = J‘u‘x: +3x dr

= IJ.\’: +E‘l\:r~e—2—E dx
4 4

I CROE

% 1 1 X 3 " vl'.-l': “ 3 .
It is known that, j X —adr= 2 VI —a — = log x+vx —a |+(

(o) e 3y o
P 4 : - |
.‘.!=T" = +3x—%lug [r+%]+ VX +3_ri+(_'

2x+3 . ' :
={ et ]\f.‘{'+3x-—glﬂg [x+%]+\!'x'+3.r-+f‘

4

Lot f = ‘[,||I+ ‘:{h: i j‘v.‘."§l+.!.'i dx = ; J,J{S]: +x" dx

-

+C

. X5 a -
It is known that, ju'_!:' @ dre= _-}-u',l:' bat log I.‘L’ VX +a

sod= %[%\fr! +9 +glng x4yx +9H+ C
= gwjx" +9 +%Ing x+x’ +9!+L‘
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J-u!l +x° dyis equal to

. ! -
A. :\-] X s iugi.‘t +4fl+x

-

- [_.‘

2 2
B. 3{I-+:r')'+F

:r(l +x° ]3 +C

22

Lad | IJ

D. ‘:T J1+x° + % X tng‘x+ 1+ x° | +C

Answer :

. | . X - 4 ﬂ:' Ay
It is known that, [\'ﬂ" +X dx= : Ja +x + = log !.r + v'r.rz +a |+ C

 — X > | — =
J-w.u'l+_~ra.{r:_,\.'l+x' +_jlug.ﬂ:+x—'|+_r' +C

Hence, the correct answer is A.
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Hf -8y + 7dx is equal to
A. ;[-{.\'—4]\1'.1': ~Bx+7+9log|x~44x ~8x+ T’+(‘
B. é{x+4]\|‘x“ ~8x+7+9log|x+4+x -E_\:+?i +C

& %{x—‘l}w‘lrx: ~8x+7 —.':'wJEIr}g!x_;; -8+ ?‘+C
D. llj'{-“—“)#'lx: ~8x+7 - 3 1(}g[.\'—4 +/x* —8x +'?i +C

Answer :

Let/ = J'Jx" —8x+7dx

= [\ ~8x+16)-9ax

¥ T X 5 1 I]: ] 3 ~
It is known that, Iw’x‘ -adx= E\:'.r‘ g - log x+vJx* —a” |+C

L _=9)
2

= ':} I =
e -8+ 7 Iug‘{.\' —4)+x? -8x+ ?‘+L

Hence, the correct answer is D.
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Solve a Problem

Evaluate j cos2x log(1+ tanx)dx.

Solution:

Integrating by parts taking cos 2x as the 2nd function, the given
integral

sin2x ¢ sec?x sin2x

= {log(1+ tanx)} 5 e dx
1 . sinx
=—5in2x | 1+t - | ——
25'"'l x log( AnX) Jsmx+cusx
I sinxdx
Now Sin X + COsX
1 ¢(sinx +cosx)—(cosx—sinx)
== - dx,
2 5INX + COsX

2 sin X + COSX

Hence the given integral

] COSX —SIn X 1 :
I == |dX =3 [x - log (sin x + cos x)].

- | .
= Esm’zx log(1+tanx) - E[x —log(sinx + cosx}].

Recall how to integrate Linear X root Quadratic in denominator

Find the value of the ax s
(x + 1)1 +2x - x2)
Putting (x + 1) = %, so that dx = —%2 dt, x = l%r and
(1+2x~x3}=1+2(1"‘)_“j‘:’z = (L]Q_(:—l)z ,
t 1? t g2

we get the value of the given i transformed as'
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1
-—-dt
2 -
s '='lz°'"_] :11 ve
1201 2 [_)
—— || —(t-1
t At [[ 2 ) (=0 } V2
oL g M2,
J2 (x+1)
Remember -
dx
-
For the form (Ax-'F E] \f[a;-‘F bx + ¢) where r is a positive integer
1
Ax+ 8 = =
we can substitute t
J (Ax+ ByV(ax+ b)
Jr dx
But for (Axg + Bx + C) '{ax'"m we have to substitute ax + b = t?

So the Linear expression that in inside the root will be substituted

See https://archive.org/details/4Integrations91ByUlsAPowerfulSubstitutionlITJEEMath

Another advanced example

dx

Example Evaluate
J xy/(1+x")

Make the substitution (1 + x*) = ## or x" = (r — 1), so that
n X" dx = 2t dr, we get

fl

t+1

!
(-1 n

Ly [ 1
» V1 +x") +1

2:&: 2 d |
s e

nx"t
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Similarly
The value of integral J'__":j__‘.,,_ is given by
xyf | — o

1 '\“—IJ‘FI | |\.'|I|—,'l'1—] 3
3 V‘I—.r3—l 3 ([l =x" +1

© 21g|——|+c @ Liog|i-*|+C
3 J1-x 3 |

Ans. (b)

_Sblntlun Put | = =7 Then - 3x°dx = 2r dr and the inteeral becomes

[ ¢ =3x%dx lJ- 2:dt JJ-_dr
(1-1%)r 3707 )

JI_-_11' +I|+

Integration of 1 by ( Cos x + Cot x )

J’ dx
Cot x + Cos x

https://archive.org/details/4Integrations10ByCosXCotXIITJEEMath
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Solve a Problem

J',/secxﬂl dx 1s equal to

1
(a) 2 log cos§+‘jc052§-—5 +C

1
() log cos§+\/coszg—— + C

1
(©) —2log cos%+Jcoszg-—5 + C

(d) none of these

(c). _[..;'secx—l dx = Lil_—mﬁ dx
cosx
. X

sin -

=J§J_._.__.1_ ‘Ej

= dr=-=2 i_
HZCUSE ;-I v2zi -1

§ X PR
Putting cos — = z = 5in — =_2d:
( g 2 ]

I—ZI dz

2 (L)

- \V2
=-21 z+ zzv(—]—)z e
— Qg ﬁ
=_2103[cos§+1ﬂcusz—':—- ]“‘C

B | -
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Solve a tricky problem

|
_ Ytanx
Solve j —dx
5N X COSX

_ ytan x
Solution: | ————dx
SINXCOsSX

| sinx
= — —dx
N COSX Sin“ x cos<x

j —— X
vsinx cos3x

j dx
+sin xcat3

j — cosecix cot " x dx

2

4 cotx

+C

IIT JEE 2014 VIT Indefinite Integral e to the power x + 1 by x a tricky problem

1
X+ —
J’(1+><-Lx)e § dx

https://archive.org/details/IITJEE2014VITIndefinitelntegralEToThePowerX1ByXDezrinaBangaloreTri
cky

IT-JEE-Integral with d ( x - floor ( x ) ) strange interpretation

fd(x-[x])

https://archive.org/details/IITJEEIntegralWithDXFloorXStrangelnterpretation
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IT-JEE-Integral x*2( O to root 2 ) split into appropriate floors

J2

G

0

https://archive.org/details/IITJEEIntegralX20ToRoot2SplitintoAppropriateFloors

Integration Tricks ( 63 examples )

l+x"
jh T L‘ dx

https://archive.org/details/IndefinitelntegrallSEET2013QuestionLeakPowersOfXFactorisationSinLog
XByParts

Integrate 1 by ( x plus root x square plus 1) rationalize and proceed
T (x+[(x2+1)) dx

https://archive.org/details/Integrate 1ByXPlusRootXSquarePlus1RationalizeAndProceed

Integrate 1 by x square into Cos 1 by x dx
f(1/x*)Cos (1/x) dx

https://archive.org/details/Integrate 1ByXSquarelntoCos1ByXDx

Beautiful Integrals explained step by step 1

J- 3 3| J- | 2
T is easy but what about x-1

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
1
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Beautiful Integrals explained step by step 2

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

Beautiful Integrals explained step by step 3

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

Beautiful Integrals explained step by step 4

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

Beautiful Integrals explained step by step 5

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

Beautiful Integrals explained step by step 6

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

Beautiful Integrals explained step by step 7

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
7

Beautiful Integrals explained step by step 8

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
8
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Beautiful Integrals explained step by step 9

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
9

Beautiful Integrals explained step by step 10

J' 2% dx

(1- xz};| ><4—1

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
10

Beautiful Integrals explained step by step 11

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
11

Beautiful Integrals explained step by step 12

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
12

Beautiful Integrals explained step by step 13

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
13

Beautiful Integrals explained step by step 14

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
14
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Beautiful Integrals explained step by step 15

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
15

Beautiful Integrals explained step by step 16

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
16

Beautiful Integrals explained step by step 17

J" dx

( %=1 }\]x2+1

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
17

Beautiful Integrals explained step by step 18

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
18

Beautiful Integrals explained step by step 19

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
19

Beautiful Integrals explained step by step 20

(x+2) dx
(x+3x+3) [x+1

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
20
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Beautiful Integrals explained step by step 21

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
21

Beautiful Integrals explained step by step 22

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
22

Beautiful Integrals explained step by step 23

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
23

Beautiful Integrals explained step by step 24

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
24

Beautiful Integrals explained step by step 25

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
25

Beautiful Integrals explained step by step 26

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
26

Beautiful Integrals explained step by step 27

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
27
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Beautiful Integrals explained step by step 28

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
28

Beautiful Integrals explained step by step 29
e to the power Matrix .... A rare problem

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
29

Beautiful Integrals explained step by step 30

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
30

Beautiful Integrals explained step by step 31

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
31

Beautiful Integrals explained step by step 32

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
32

Beautiful Integrals explained step by step 33

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
33
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Beautiful Integrals explained step by step 34

J—\|1 + Cosec x dx

Try solving
I = 1+ cosec x . dx
r 1 ginx+1
= 1+ -dx= "_-_:___H_' -ix
v Bln x smnx

[On rationalization]

r (1+;|in_x}(1-sinx]
- sin x (1 - sin x)

" 2
= J“J:EP__’;_ .dx [ (a+b)(a-b)=a®-b%
Emx-—8sn- Xx

= | e i (B [ sin?A+cos?A = 1]
* Jsinx—ainﬂx

sinx=z = cosxdx=dz

1 1
-l el
Add and subtract i to the denom.

“[5 2, 1) . (2 1
J-~-[z -z+-i) ; [ cn-eﬁ',ofx) =7

2
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(z—%]:y = dz=dy

- .dx:m‘n'l[f)+c

1 %
I=Jm.dy BFUBIDEI—G';':':—;

R 1 - 2
81N [11"2]+c

See explanation video

https://archive.org/details/SeveralRelatedOrSimilarintegrationProblemsDiscussedForBoysWithBeard
34

IIT JEE 2002 ( Very interesting ) Integral Calculus divide by x multiply by x to the power m

J—{ 02T (2% 3% 6 ) dx

https://archive.org/details/IITJEE2002IntegralCalculusDivideByXMultiplyByXToThePowerm2

IIT JEE Integral Calculus modifications to play with x power divide and Multiply

https://archive.org/details/lITJEEIntegralCalculusModificationsToPlayWithXPowerDivideAndMultiply

Integral Calculus Rationalize and proceed much easier if root is in Numerator

https://archive.org/details/IntegralCalculusRationalizeAndProceedMuchEasierlfRootlsinNumerator1
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Integration of e to the power x by x expand as series and then Integrate individual terms

https://archive.org/details/IntegrationOfEToThePowerXByXExpandAsSeriesAndThenlntegratelndivid
ualTerms

Solve another Integral

l=jJ1T".dx

J’ 1+x l+=x
= b4
x 1+x

I|t1+.}2_ 1+
:-Il rl[1+rxi .d.r=I T:,.% o

[Multiply and divided by (1 + x)]

Let us write :
l+x=2 i{ %)
x= e X+ Xx5)+ 0
=2 l+4x=A(l+2¢)+p (1)
=3 l+x=20x+ A+
Comparing the coefficients of x and the constant terms, we have
1=2) = l_%
1.1
and l=d+p = unl-l-1—2=2.
Putting the values of A and u in (1),
1 1
= (1+2x)+ = |
1+x:2 + +2
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~l{1+ 2x) +

1
I: + 2‘ Ig il &)

Jx + 22

Put x+xl=z = (1+20dx=dz

Now L=

-.l_q.]_

= _1_ i T _12 -
il_j&‘dz_Jz .dz~_1+1+c] 2z +¢,
2

7 4e, (3)

=2Jx+x

and L= | —.dx

X+X

Add and subtract % to the denom.

=.[ - N g 1 2
J["““ﬂ‘z < (gevetror=] =3
I

I.2=_|.—.dz {Byusingj—x—z{-n—z.dxﬂug x+yx2 -a? +c]

=log|z+ 3:“—[1]2 +c,=1 [x+il]+ [:‘:+—1J2--1 +c
S 2 g 2 2) "4 |t
= log [x+%)+-.|l'x2 +x|+cy (4)
From equation (2),
1= % I+ % L, [Using (3) and (4)]
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8 examples of Integration

https://archive.org/details/IntegrationExpandSin2xAAndTakeCosXCommonWithinTheRoot

Solve another problem

bx
o L
et j; +e?
3
=‘:'-lla:_‘h:.-’
= I=al,+b],

Now li=J = .dx

2 +c?

ot &j.’: +(.'

3
_1 4x i

47 4.t

=%]de‘+czl+ﬂl

wnd I'-J.:‘H:‘

1p__2x
(x2)® +c2

Put x"=z = hdx:dz

.dx

2J 22462

Iﬁdﬂx

(1)

[Multiply and divided by 4]

o P ECY o
A2) [ r{x}.dt-l:oglf[x}Hc]

[Multiply and divided by 2]

dx=lwn'1£+c]
x* +a’ a a

[Bar uamsf
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Solve Integration root linear plus root linear in denominator

dx
If [ = , then [ equals
prrerars

v—1
(a) 2(u -v) +log +l+1g 1+f'

u= J2x+3,v= J‘;-__;E
Nx+2+\’2x+_3-

=14+
Nx+2—J2x+3 i

(b) log

(c) log (\ﬁwz +J2x+3) +C
(d) is transcedental function in and v, i = 2x+3
"

P UE SR [ e i A

Ans. (a), (d)
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———-—+ 3— deand [, = J : ool

2y :
\—
whcmh:j = o

Put2x+ 3= £, in 1, so that

ly = j_zf-—'— = j[l+r—:-l—_—l-'in‘f

-1 i

‘ !
- + =1
=2 |1 zﬂg

In I3 puu+2=}". so that

=1

—

1+1

v =1
2y g =2y +log T
h:jy:—'l} v+

Thus,

2x+3-1

I=2 ("'h+3* 'HH!} + o8 HZHHH

Eil + C
r+2+|.1

+ log
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Solve another Problem

J sin2xdx
Evaluate (a+b cu.sx)'j .
Solution:
sin2xdx sin X cosxdx
We have | =I = ZI

(.I~1+b¢r:n:rs>4:)2 (a+br.h::+s:~:)2
Now puta + b cos x =t

so that — b sin x dx = dt.

(t-a)

Also cos x = 5

2
= —b—z[log(a+ b CDSX)'Fm; )
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A special Integral

1[11-.,/14-.1-“.-2)2 25

xE-J(l+x+:c2)

Here we set 1}1+x+x3 = xt + 1, so that

o 208 | 242 =242

X = , dx = dt and
- (1—1*)*
= =28 4t
l=4yl+x+x") =
(1-+ ) e

Substitution of these values in the given integral transforms the
problem in the form

(215 + 0> A=Y Q=12 = 2t42)
A= @t=D*(@* -+ -1%)?
1+1¢
1-1¢

2
4

Y- dt=-2t+1In
-t

=+2j + C
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7 very interesting and strange Integrals

https://archive.org/details/IntegrationRootWithinRootSoPutTheFullExpressionOfTheFirstRootAsT2

An advanced example

_]. (x+1)
7 x(1+ xe%)?
1= e*(x+1)
x e (1+xe* )
put 1 + xc* =, (xe* +e") dx =

; P
‘((t 1) j(“l -1 +t2Jdt

=—log|1-t|+log|t|-++C=log

¢l 1
1—J T

‘1+1'Ex|__ 1 +C=10g(1+x€x}._. 1 +C
X

xe* 1+ xe*

Practice Example

Let f(x) be a function defined by f(x) =

X

I x(xz =3x+ 2)dx, 1 € x £ 3, then the range of

|
flx)is
| ' |
__,2 _—14
® [ 3 ] ® [ 3 ]
(c) [0, 2] (d) none of these
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Solution :

(a). We have,
@) =x (P -3x+2)=x(x-1)(x-2)
Clearly, f'(x)s0inl <x<2and f(x)20in2<x<3.

*  f'(x) is monotonic decreasing in [1, 2] and
monotonic increasing in [2, 3].

2
- Min. f(x) =f(2)= J' x(x* =3x +2)dx
1

2
1

4
I _ 24+t
4

Max. f(x) = the greatest among (f(1),/(3))

1
Now, f(1) = j x(x? =3x+2)de =0
1

f0)=| x(x*-3x+2)dx

— ey

4 3

=X _F+2

T =2 & Max.f(x)=2

1
-1

e R~ [ .2

Practice Example

] r J;d.t hen I

IfI= ,t
0 (1+x)(2+x)(3+x)
equals

@ FVZ-V3-1) ) Z(22+43-1)

(c) %(Z\E—J?_s + l) (d) none of these

Ans, @) i [_m-l, . ilm-n[_L]_im—l[LH[
Solution Putx =1 or x= £, so that JE "6 JE JE
_ 1 _Z AN b4
=2 J::(1+:‘)(2+11)(3+r2) a T2 +2J§(E] ﬁ(i]
_ 1 Bl a 3 _r _ _
_.L( +2 247 3+r2)dr _2(2J: ¥ ])l

CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-II, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-1I, WB-Board, IGCSE IB AP-Maths and other exams

Practice Example

1
The value I cot (1 +x*-x)dxis
1]

(a) #/2 - log 2 (b) m-log 2

(©) #/4 - log 2 d) 2 _[:um" x dx
Ans. (a), (d)
1= x(1-x)
=lﬂﬂ_|x+mn"'(]_”

f=Llcm_'(]+xz—x]dx=£lan_l .tdx-l—.[;tan"{l—.r)dx
= rlan" .rdx+jllan'1 .tdx=2rtan_] xdx
0 0 0
2x

1 1
- Z,rlan"x] —I —dx
0 Jol+4+x°

= 2tan"'(1) - log(l + 12)]:)

= 2(x/4)—log2=nx/2 - log2
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Practice Example

‘l‘ia:+.’1:}"2

l'3c::+b3144

K b 3

bl by =
(a) > (b) 2

T Fid
il d —
(c) 6 (d) T
Solution :

J@+5)2

(d). Let/= -

(a’+b?)i4 \/(’"2 —al) (b’ -x)
Put x* = a’cos’t + bPsin’t
= 2 x dx = [2a*cos 1 (- sin 1) + 2 b%sin 1 (cos 0] dt

= xdt=%(b2—az)sin21.dr

xz - 02+b2

For = g’cos’t + bsin’t

= & +b =21 -sin’) & + 2b%sin’t

or, (@ +b%) =242 + 2(b* - &) sin’t

= sin2t=%=ac052:=0 = (=n/4
2, 22

For = 3a :b = a’cos’t + bsin’t

= 3a*+b* =4a% + 4(b* - o) sin’t

= gindt = | ! d

t=—=co82U=—=1= —
4 2 4

x4

(5 - a*)sin2¢.dr

|
= [ =
x/6 Z_J(bz—az}sinzr(bz—a)ooszl
xj_4 o oz
- [ a-@pia-E-E.x
x/6 4 6 12
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Practice Example

Xz yl
L Lﬂ,dx:z& -7 then A is

(1+sinx)”
Ans. 2
Solution Integrating by parts, we have
jx x* cos x
0 (I+.~iin.JL'}i
x? " T x
= =-— +2_[ —dr=—-+2
I+mnxl) 0 ] +sinx
where
1= —dx=[" T dx=x[ x__,
0 1+sinx l+sinx 0 1+sinx
T ®/2
0 1+sinx 0 l+sinx
w2 dx xi2 dx
I=n —=n'_[ _ s
= Ju 1+ sin x 0 1+sin(m/2-x)
Jmf: dx
~Jo l+4cosx
nrR/2 3 x/2
= 5-[ sec” (x/2)dx = man (xﬁ}]ﬂ =n
0
T xz COs r
chcej- " dx=-T+ 27
0 (1+ sin x)*
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Practice example

dx n g
or

T
Example I 3 3 5
U(I+a")—2ﬂ€0$.\’ l—a" a- -1

according as a < l or a > |
The given problem may be re-written in the form

r

dx
o(l +a:)[cosz X +sin2£)—‘la[cos:£—sin2 1)
2 2 2 2

which can be expressed in the forms

_ 2 f dt - 2 J dt
(1+a3)° (1_(1}3, (1+a%)* :
— | 4+
l+a

according as a < 1 or > 1, where 7 = tan %
Hence
Hence
2 e -
!:—.,-lanl( ) = n,ltaél
(l=a”) (I-a) 1-a-

Similarly in the other case the answer shall be 17: I a>1
a" -

Practice example

sinl x cos’ x
j sin"(\ﬁ)df«r I cos"(ﬁ)dx is equal to
0 0
T i3
(a) 2 (b) ri
) 0 (d) none of these
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Solution :

(a). We have,

sin” ¢ - cos® x
! = j sin-l(Jl-)d'f+ I cos_'(J!-)dr

0 0

[ (T A

0 1 -
Olr

-

[ (O] V,If_ p

AN o Jr
J

S
di + xcos” x+ I .

ﬁ'l
“_“;1 » I f 0 I = f

. 2
= XS8In° x+

i

N C\‘M: X J;

- >

= x(sin” x+cos” x)+ J o dt
. ] _f

sin” x
Putting ¢ = sin® @and dr = 2 sin 8 cos 6d6, we get,
[ o [ 00
-1 Vi-sin’@

J’sin3 6 do - _[]—_Mde

9

251n0 cosB d0

8 sin20

2 3

. ]
Also, when 1 = sin“x, 8 = x and when 1 = cusz.x.

=r2-x
 ays |0 _sin20 2o '
i 5 i
—_— '£_1+hin2:( B i_sin2t
4 2 4 2 4
=_t+
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Practice example

_ J-w"‘ sin20d6 =J-w-’4 2sin0 cosO
0 sin*O+cos*® 70 sin*B+cos'p
_ Ixm 2tan® sec? 0dO
0 1+tan®@
dividing the numerator and denominator by cos* 8
Put tan’? 6 = t,
so that 2 tan 0 sec? 6 d@ = dt.
When 6 = 0,
t=tan’0=10

3

and when 6=

e SE

I_J:Ht* —[tan"t]

-1 = n n
=tan ' l-tan "' 0=—-0=—
4 4

Practice example

If f(x) satisfies the relation ] () dt+ x"(3)

] dx+f(1)j 2m+f(2)_[mx then
1

(@) f(x)= .1"+5x2+2.1 f
(b) f()=x-57+2x+6
(©) fE)=x'+57+2x~6
@) fE)=x -5 +2x-6
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Solution :

(d). Differentiating the given equation w.r.t. x, we gel

SRR +2 () +xf"2) A1)
Differentiating successively w.r.t, x, we get
@) =32+2f()+f"Q2) A2)
) =6 +217(1) 3)
J7(x) =6 wd4)

Putting x = 1, 2 and 3 in equations (2), (3) and (4)
respectively, we get

S =3+21 () +/"Q2), ["@)=12+21"(1)
and, [f™(3)=6
Solving, we have

L) =-5."(2)=2,1"(3)=6
Putting the values in equation (1), we have

fx) =x* -5+ 2x-6.

Very Important Integral Calculus problem IIT JEE problems modification n th root

https://archive.org/details/VerylmportantintegralCalculusProblemlITJEEProblemsModificationNThRoot
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Practice example

vl 4

lan x f [
1= | oy drand 1y = 7 then the value
of !] + !2 is Ie e
(a) 1/2 by 1
(c) el2 (d) (1/2) (e + Ve

Ans. (b)
Solution Putting r = 1/u in I, we have

lan x tan x

[ 4
u du u due u du
12 = oy iRRE c
1+u’ 1 +u 1+ u-

¢ Ie e

€
=_!]+lJ' 2udr:
2]“ 1 +u-

So L+h= % log(® + 1), =

o | —

[5

o 2]

®2=1.

B | —

Integral dx by (x"2+a”2)"3 by 2 common important for many Physics Numericals

https://archive.org/details/8IntegralDxByx2a23By2CommonimportantForManyPhysicsNumericals
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Practice example

Evaluate I:(az +x* )% dx.

Solution :
= I:(az +x2)%dx Put x =atan 6
dx =a sec’ 0 dO
= Lﬂ(az + a’ tan® B)’s’; -asec’0do
= q° Iﬂsec?ﬁdﬁ
0
sec’ O tan 6 7 5 ¢%
= g° (_____] g J' ‘sec’ 0 do
6 e 67

= a"[z—’éﬁ j’"sec‘ede]
3 6%

3 %
= a“[¥+§{[—————sec B:—tan B] +% I::sec’ﬂdﬁ}
0

=a* ﬂ+£{£+3‘P‘isec:"Eh:i"E}}:|
4 4 <0

[ 3 6
=a° &+§—{%+§I%sec39d9]
L 3 12 8
[ %
=d° 2‘E+5"E+E (sccetanﬂ) +lfﬁsec9d9}
| 3 12 8 2 o 270
=a° £+§J—§+E{£+l{log(secﬂ+tanB)}y‘;H
3 12 812 2 g

6:2J5+545+5J§ 5 (JEH)}

+—1lo
3 12 16 16 °E

L
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3292 2042 1542 5 ]
= + P +—1 2+]
Sl a8 © A @ At 1 og (V2 +1)

3 32J5+20ﬁ+15ﬁ+i§6]0g(ﬂ+[)]

48

= a* 6772 +%Iog(ﬁ+l)]

| 48

= %[GTV‘E+ lSIog(JE+ 1)}

Practice example

5 -]
IM&,WM[-]Mnmmegmm
0 l+(x'_[x])

integer function, is equal to

-5
“

/4 Ir
(a) 1 ) (b) 3
(c) 5;2" (d) none of these
Solution
-1

tan_ " (x—[x])
(c)- j

L+ (x=[x])*

S~
J‘tan {x—[xl} dx
5 14+ (x~—[x])

Jl+t '[1+(x
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+I “x- 4}
I+ (x=- 4]

Il+x et Jl+r i +jl+r

(Putlmg x-1=1 (Puttingx-4=r)

1 -
=5Im .',rd.r=5]udu [Putting tan~' x = y]
p 1+x° o
272 sp?
-5 H S
0
Practice example
2-tan? z
Let 1= j'xf(x(3 -x)) dx
sec? z
l-mlz
and, /, = If(rﬂ—!)]dr
IH: z
where fis a continuous function and z is any real
number, then /,//, =
3
(a) 3 (b)
(c) 1 (d) none of these
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Solution
2-man’z
(a). We have, /, = Ix f(x(3-x)) dv
Sﬂz_'

-

2 -tan?
= j’{g_x)f((s—x) 3-(3-x)}) dx
e

'.'j.f{.t]d,l‘= jf(a+b—.r}a'.r

2-tan? =
= J3-0fxG-x)
!CCZ:
2-tan’z 2-1an’:
=3 [ faG-xd- [xf (x3-x)ds
sec’ 2 sec’ =
«31,-1,

s 25=3L andso.",ffz=%

Practice example

Evaluate I:: tan® 0 d6.

I= f‘:an’ede
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PPN A
(ml B] -_[j{tan"ﬂdﬁ

l—-j’::an’ede
4 0

i T
s [‘a“ 9] —Ixtanﬂdﬂ}

2 [t}

1 y]
=111 (1og sec 0)”

e %—Iog\fl_‘]

u%+lng\/§

1o
-—+—log2
47208

I

Practice example

If @(n) = ju%tan“xdr. show that @ (n) + @(n — 2)

1
ol and deduce the value of o (5).
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Solution :
oy _—
p(n) = J; tan” x dx
n-t YV
_[tan"x )" I}imﬂ,_2 "
n-1 0
=1
H—l “Pn—?
1
:Jcpn+q:“_2=n—_] Proved
I
Now  ¢(5) = ;=
S
4 127 ™
-
__E+(PI
=—%+ }:tanxdx
Practice Example
Prove that
2 3 "
Jﬂcos"xsinmdx= II{2+2—+2—+ ..... +2—}
9 7 Z 3 m

Solution :
We know that

I:/’ms" x sin mx dx

+
m+m m+m

[ cos™ xcos mx |'* m

j%cos"’xsin (m—1)xdx
o
1 I

W B
= I.‘- 2m 2 - -
Put m — 1 for m,

1 1
WD SR
Il!t-l.ﬂ—l 2(m_1]+2 m=1m=1
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j __!Lu+_]._ _..__.1__.5.11
mm = 2m 2|2(m-1) 2 "7

L+;+lf
“2m 22(m-1) 20 "R
1 1 | 1
) I.u-]_u-]

—+ + +—
2m 2*(m-1) 2°(m-2) 2
l Proceeding similarly
1 1 1
2 2(m-1) 2(m-2)
1 i 1
2" {m ~(m- I)}

/|

+ —m im-m.m-m
2- .

1 1 1
= +22(m—l)+2’{m-2]+ .....

| 1 ]

Now fgodx = [e)i?=c-c=0

] 1 1 1
e + T
Lo m 2m 2*(m-1) 2'(m-2) 2" -1
Writing the series in the reverse order
] 1 1 1
+ + Foiti
2.1 2.2 2.3 2m
I 2nnl zntl 2m+l zan-l
= = + s + — R +
2 2Ma] 292 T 2MeR] 2m
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Practice Example

Prove that L}écos""xsin nrdx=-]—l; n being an
n —

integer greater than unity.
Solution :

Il

P
L cos" 2 x sin nx dx

Ké cos” ? xsin {(n—1) x + x} dx

j:é cos" *x {sin(n—1) xcos x

+cos (n—1) x sin x} dx

I}écus""xsin(n—l}xdx
0
| |
+ Fécos""xcos( 1) xsi
X n-1) xsin x dx

Integrating the first integral only by parts

_ {ws"_,x_cns[u-—])x}%

n-=1 "

- [P(n-1)c0s" x (- sin x)- {_EEM},&

n-1
+ K‘;’cos”" x cos (n—1) x sin x dx
1 j‘}é

o X cos" ? x cos (n —1) x sin x dx

+ Kéws"" x cos (n~1) xsin x dx
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Practice Example

x2

2, .2
sin(2n -1 sin” nx
If1, = j%dx adl, = | = dx
0 p S x
n € N, then
@ L, =h =1,
(b) "2.n+l_12.n="1,n+1
© hh,ath,=hL,
@) Iy pet Fly ne1 = 1oy
Solution
k). b, -4, = Ilsm M_ST (n-l}x)a&
Sin™ x
th'Zsin{z 1 ;
- J "' 1}x5m.‘rdr
0 sin° x
) 'f‘“’in{z."_”xdx -1
! sin x .
’2."*1*!2."=1|.n+|
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Reduction forms

Let I, = Isin“ xdx or 1, =Jsin“"' x sinxdx.
Integrating by parts regarding sin x as the 2nd function, we have
l; = sin"~ ! x.(— cos x) — J(n— 1) sin™2 x.cosx.(—cosx)dx

1 n-2

=—sin"" x.cosx+{n—1)jsin x.cos® xdx

=—sin""' x.cosx +(n— I)Isin“‘z x.(l — sin? x)dx

= —sin"" x.cosx +(n- I)_fsin“‘2 xdx—(n- I}j'sin“ xdx

=—sin""! x.cosx +(n— I]_[sin"“2 xdx—(n=1)I,.
Transposing the last term to the left, we have
L(+n-1)=-sin"'xcosx+(n-1)1 _,

[ Ip-a = Isin“‘z xdx]
ornl =-sin"'xcosx+(n-1I ,
sin"‘inxcosx_'_ n;l[n-z-

or [, =-

Let I =Jcos"xdx or I, =Icus“"x.cusxdx.

Integrating by parts regarding cos x as the 2nd function, we have

I = cos" “!x.sin x — J(n— 1)cos™ 2 x.(sinx).sinx dx
- : [ =3 .
=cos""! x.sinx +(n+1)| cos"* x.sin" xdx

- . [ R 2
=cos"! x.sinx+(n-1) | cos” "x(l—cer x)dx

1

=cos"" X.sinx+(n-1) [ cos"2 xdx —(n - I)Icos“ xdx

=cos" ' xsinx+ (-1 ,-(n-1)1.
Transposing the last term to the left, we have
l(+n=1)=cos" 'xsinx+(m-1)1 _,
ornl =cos" 'xsinx+(m-1)1 _,.
cos™ 1x sinx+n_1

n

J.cus“dx= J.cos"'zxd'x.
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We have Itaﬂ“ xdx = Itan“'z x.tan” x dx
= Jtan““z x.(sec3 x = 1)dx

= J-tm""2 x.sec? xdx - I tan™Zx dx

n-2+1
tan x
= Lﬁ.:_;.:l_u tan™2 xdx
n-1
or Itan"xdx = % - Itan“'lx dx,

We have Jcot“ xdx = J‘r:.ﬂrt“'2 x.cot? xdx
= Icnt“'z x(coseczx- I]dx
= J.L‘Utr"z x.cosec*xdx — Jcm““z x dx

_ (cotx)""

= -——“—]——_I'cut“‘zxdx
n-1
X .
or mt“xdx=-cﬁ:—]—jc0t" 2 xdx,

We have I, = jscc“ xdx = Ise:““" x.sec” xdx

Integrating by parts regarding sec’ x as the 2nd function, we
have

1 = sec" % x tan X — J'{nmz}sec“‘sxsecxtanzxdx
n

=sec" X tanx -(:1—2}1'.'::.';-.:::“'2 x(sec” x - 1)dx

=sec" % x tanx - (n-2) jsec“ xdx +(n +‘.2:|jsac:“"2 xdx.
Transposing the term containing Jsec" xdx to the left,
we have

(n-2+ l)J-SBC“ xdx = sec""? xtanx +(n—2)_[s¢c“‘3 x dx
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Isec"x dx = sec" x tanx — _[{n - 2)scc“':x tan x tanx dx
= tanx sec" “x—(n— E}Isec"'zx (sec’x—1)dx
= tanx sec” x—(n- 2}(5&(.:”.1:' - _I'scc"'zx d.x)

[1+(n-2)][ sec”x dx = tanx sec”" “x +(n—2) [ sec"*x dx

tanx sec” °x n—2 _
+ Isec” xdx

Isec"xcir=
n—1 n—1

J cosec"x dx = _[cosec"' *x cosec’x dv
Integrating by parts,
Imscc"x dx = cosec" *x (=cot x) - _[(n - 2)cosec” " x (- cosec x cot x)(—cot x) dx

= —cot xcosec" " x —(n- Z)I cosec”’x (cosec’x —1) dx
=—cot xcosec" *x —(n— E}U cosec”x — Icosec""x d.x)

[1+(n- 2]]I cosec”x dx = —cot x cosec” *x + (1 - 2}! cosec™ % x dx

—cot xcosec" *x A 2
n=1 n—=1

J-cosec".r dy= J.cosec"zxdx

Landmark Integral Problem IIT JEE 2002 x becomes x to the power m inside the bracket

https://archive.org/details/LandmarkintegralProblem!ITJEE2002XBecomesXToThePowerMInsideTheBrac
ket2

To find the Area of a circle of Radius r

https://archive.org/details/7AreaOfCircleP11ITJEEPhyMath

Area of Circle Surface Area and Volume of Sphere

https://archive.org/details/7AreaOfCircleP2SurfaceAreaVolumeOfSpherelI TJEEPhyMath

Very important concept of Edge Modeling Surface Area Volume of Sphere

https://archive.org/details/7EdgeModellingP2SurfaceAreaVolumeOfSpherellITJEEPhyMath
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Very important concept of solving differential equation of d2x by dt square equals f(x)

https://archive.org/details/7Steps2SolveD2xByDtSquarefxSHMIITJEEPhyMaths1

A few Differential Equation Problems

https://archive.org/details/AIEEEDifferentialEquation2008CanBeSolvedAsHomogeneousAndAlsoLinear

AIEEE 2009 - (Important) Shortest Distance between Graph and line by finding tangent

https://archive.org/details/AIEEEImportantShortestDistanceBetweenGraphAndLineByFindingTangent20
09

AIEEE-2002 Definite Integral Elimination of x by f(a-x) form even and odd functions

https://archive.org/details/AIEEE2002DefinitelntegralEliminationOfXByFaXFormEvenAndOddFunctions

AIEEE - Area by Integration - This one is easier to do by integrating f(y) dy seen from right

https://archive.org/details/AIEEEAreaBylntegrationThisOnelsEasierToDoByIntegratingFyDySeenFromRig
ht

AIEEE 2007 - Expansion of e to the power -1 - must know the expansions

https://archive.org/details/AIEEEExpansionOfEToThePower1MustKnowTheExpansions2007

AIEEE 2008 - Inequality of Integrals - Sin x by root x and Cos x by root x

https://archive.org/details/AIEEEInequalityOfintegralsSinXByRootXAndCosXByRootX2008

AIEEE 2002 Problems in Calculus now known as IIT JEE main

https://archive.org/details/AIEEE2002MathsNicelntegralWithTrickSimilarToAnlI TProblemOf80s
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Very important recall in a definite integral tan inverse is in the denominator

https://archive.org/details/VerylmportantRecallinADefinitelntegralTanlnverselsinTheDenominator

Miscellaneous Integration Problems solved by a very good Teacher, Mr Keshav Agarwal. ( from youtube )

https://archive.org/details/INTEGRATIONPROBLEMSANDSOLUTIONS

Special extra problem in Limits solved by expansion

https://archive.org/details/VerylmportantLimitOfSinxToThePowerSinxLnSinXEtcSolvedByExpansions

AIEEE 2007 - Limit-Infinity- infinity form, expand e”x and do this, instead of L-Hospitals

https://archive.org/details/AIEEELimitInfinitylnfinityFormExpandExAndDoThisInsteadOfLHospitals2007

Limits - Is this easy.... ( 1 + Sin x ) to the power Cot x by 2

https://archive.org/details/LimitslsThisEasy....1SinXToThePowerCotXBy2

AIEEE 2009 - Special extra problem in Implicit Differentiation-x to the power x and Cot y and x"2x

https://archive.org/details/AIEEEImplicitDifferentiationXToThePowerXAndCotYAndX2x2009
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r_rci'r
Solve by First Principle =

It is known that,

b ] o bh=ua
L fx)de=(b —tf:]'lrll"r_! ;_z['f (a)+ fla+h)+..+ fla+(n- I}h}] where h = e

Here,a=a, b=hand [ (x)=x

~ [ xdv=(b-a)lim=[a+(a+h).(a+2h). a+(n-1)h]
: e : J

M umes

:':h_ﬂl'l,i."}.‘%“ﬂJr”ﬂH .+a)+{.-"r+2h—~3ﬁr+ +[u—|:lh}-‘
:(h—a‘jlilil:rj,l*[.'m+h{!*2+3+, +(n-1))]

[(n ll{n]:}

-{h—u}hml na + h-
s g l

a

n(n—1)h
=(b—a)hm I na + L ]
LESS 2

al  (n=1)h]
- il 4
n 2

= {h - LI':IFIII:III
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{h—;'f]liln:rjl. a +':”—ﬂ—|]||j'—‘

=(b-a)lim| a4

(n=1)(b-a)]
i | 2n
[1=L kp-a)
=(b-a)lim| a+- P

-5

ﬂ+{h_ﬂ].

=(b—a)

(b H]{Eu |:r c.'—‘

(b-a)(b+a)
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r[_t+l)dr

Find <

Let] = f{.v+l]u"_r

It is known that,

If v)dx =(b-a)lim- [ f(a)+ f(a+h). f{ﬂ+{ﬂ—|}h}—l_\\’ﬂmrch=!ﬂ

n
Here,a=0,b6=5 and f {-‘-’}= (x+1)
5-0

S h=——=
H

= |wn

o (er 1) de=(5- u]hm—{f{ﬂ)*f[‘”_]hj'fi:{"_”%:‘

[ [ (5(n-1
- S| 15 iH] 1+| (n-1) l,
n—+x gy .M J L n |
5 5
=5lim— (I+I+I l]+['—+1._+3 (n-1) H
[ "'ﬂ‘_ L " n
[ 5, \
=5lim—|{n+—{1+2+3..(n-1)]
it 1 | n
5 [n=1
=3lim r.-+‘-{ }"]
M n'.”-_ n 2
S(n-1
—qlll"l't—|r1+ { }
a3 | 2

gl

:“z(l_ﬁﬂ
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. »
Find J: i

It is known that,

r.f (x)dv=(b-a)lim -I- I:f.{d)+,f'[a+h]+.f (a+2h)...f {a+{n—l}h}:|, =29
. i =
Here,a=2 b=3, and f(x)=x"
=h= 3-2 = l

n n

.I'“k““ 2)lim- [ [':an[ :]Jr,f[ i).,.f{?.+["—1}3"}’]

- ! @f+[2+lT [7+H]+ [ (";”J

_timd | 52 | 2h i 1 ’l [ {” } s '[”—E]l
i a2y ] sz e @ A w22 8
i 3

A A Y 2y 1Y ;2 n-1
= lim (2‘ +._..+2']+[[ ] +( ] -|-_._+[“I ] )+2.3,{ ek +__,+[ }”
e # times i n i n non n

— | I £ T T B "
=.I.n}3”_4”+” {I +2°+3 . +(n I}}+ {142+ . +(n [}}j|

=lim l dn+ I,[
n

n(n-1)(2n-1) [+ 4 {ﬂ(_ﬂ" ]}1]

Ll f ] n 2 J
[ I 1
- 2-
o 3 ”[ n]( .r.-] dn-4
= lim —| 4n +
n—»o gy 6 2
7
=Iim[4+[[l—1][2—1J+3—':|
dim )] n n ]
o
=4+—+2
6
_19
3
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r(_r: ‘_r}a.{\'

Find

Let/= f(_t’ —.t}uf'r
= ‘r.tl dx ~ _r.nf.t

Leti=1 -1, where ] = _l‘.r:r;i'r and /, = _rxd.t

(1)

It is known that,

f.f{-")d'f={h—ﬂ}'|rifﬂ :—I[f[ﬂ}+f[ﬂ+h]+f{a+(n—l]h}]. where /=
For [, :J:J‘:c:ch_

a=1b=4 andf(x)=x
4-1 3

Sh=——m=—

n n

I, =j|l.‘l’:ﬂf‘l’=|:4'- 1)lim :I[_f{!}i-_f[l +h)+..+ f(1+(n- 1‘,”1]]

) i : .
=3lim -~ |’+[:+-r’f] +[1+2.:‘_J +_,,[1.+.ii" ‘]3]“
o h \ n n
: 2 E: ; & iz
=3|1ml I"+{I3+[-3-] +2.'_’].+_..+ ]J+[[rr ”3] e (n-1)-3
= gy n, ”J = =

h-a

n
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: : ) 3 2 3
=3lim I{ 1" +. .+|']+[ ] fir 4224 +(n-1) }+2- ..[|+2+ +(u—1]}]
| 3 " f

L w hines

= 3lim 2 J{”"H”H""—IH o 6| "—iHnH
S T | J
- \ |
—Hlm—lln+E(|_lM1_]_|*fm v!".-]
i n)\. n) 2
A\ )
=.'Him[l+ E}[]] Jfg 1 ]_” - 3}
o 6\ n/L n "
=3[1+3+3]
=3[7]
Rt -(2)

For [, = r xdlx.,
a=lb=4, andf(x)=x

e 3 =14-1}1@31[;‘{11T_;‘{a4-;,}_.,.,1'[“{n—l}h]_"
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= 3tim L[ 14 (14 h) 4ot (14 (n=1)h)]
lim~| !

(. 3} 3
-.‘-Ii|n1[tr I+~ |u...+-|l1{n t}l'}
Lisll | \ 1 | n

3 ”L*mrlrl [I L ]-;;.'—_'-'-1)_'%[' +2+..+(n- !]]‘

~3tim L[ pe 3[(1=1n]
;,]f “ 1 n| 2 ]]
|

= 3 lim
o —ao ,i-

[
{3

1, - -(3)

+3(0-3)

From equations (2) and (3), we obtain

15 27

2 2
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r e dx
Find <!

Let] = f_li*‘c.{r (1)

It is known that,

J.:'f(_r)z.{r =(bh-a)lim : I:f[u}+f(a+h]...f{.r_H{n—l]h}]ﬂwhurﬂ p=222

Ll ] L
Here,a=~1. b=1, and f(x)=¢'

1+1 2
h=——=Z=
non

L 1=(1+D)limY] £(=1)+ 1
""”!

= +§]+ I'[—t+l-§:]+...+.f[—”{H_”:u

[ () (eed) ()
=2lim—|e" +& "+& "+ g "

4=
| [ J - : : =12 I
. i - " b '
=2lim—|e {l+e" +e" +e" +¢
e [
é I g~
= 2lim—| —
|- = ,r -..L
en
2 1
o g ==
- 2lim —
vy
er
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Find -l-l(“eh)dr
It Is known that,

[/ (x)dx = (b~ a)lim
Here,a=0,bh=4 and
4-0 4

SN

n M

l
n
(x)=x+e*

I:_f'{u] + f(a+h)+. .+ fa+(n- I)h)}, where h=2=2
n

= J:[_r +e™ )dr =(4- 0)lim : [_I'{ﬂ] + f(M)+r(2h)+..+ f((n- Ijh]]

:4,'.iE']ﬁ]ﬂﬂ'"}*f{hw” )+(2h+e’ -"'}+__.+[(n_]};,ﬂ,-‘i-- H-'-ﬂ
= ,l,r”(*" v ) (2he et ) {(n-1)ha Y]
=4hm l;lhﬂhﬁhh +{u-l||h}+(1“ﬂ-*‘-* R S n-'-)]
=41i|33;hn{1+:+,, [,,._”,}Jr[tm _—]I ]J
i 1| (An=1)n) +[ e - 1]]

=P v

=4lim—
neaw 1y

(¢"-1)

e |

=4ﬂ1}+-lnlim

8 8
n

=E+4+({* ) ['.i’.'f‘.c

" -
=848 -1
2
15+¢°
R
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g =1

]

n 2
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-[il:,l'-r- | el

Answer :
Let/ = [ (x+1)dx

.T3 i
Il'lx-s-l} dv=—+x=F(x)

By second fundamental theorem of calculus, we obtain
I =F(1)-F(-1)

(e

+l—i+l

2
-

bd pd | =

J:1 -!dt
D

Answer :
5 |
Let I = | — dx
1 .[ = X
jld.v = log|¥| = F(x)
X

By second fundamental theorem of calculus, we obtain
1=F(3)-F(2)

=log |3 - log|2i = I{}g%—
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‘r{ 4x’ —5x° +6x+9 Jix

Answer :

Let / = .r('h.; ~5x% +6x+ 9}:1',1'

F f
ﬂ-‘lﬂ ~5x° +6x +‘}):h: = 4[ TTL: - 5[. % J+ﬁ{% ] + f]{_t']

3
= x* —% +3x° +9x = F(x)

]

--
-—

By second fundamental theorem of calculus, we obtain

1=F(2)-F(1)

1:{2‘—5_"?“{2}#9{2]}— {I]'—ﬂ;l+3(l}:+l)[l}’l

. r
=[|6- 4:]+|2+I3]~[i—;+3+{1]

:I‘
:I6—4f+!2+|3—1+;—3—9
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I‘ sin 2xdx

Answer :

let] = j‘m’n 2xdy

; cos2x
I&;in 2xdx = [ >

A
J:F{:r]

By second fundamental theorem of calculus, we obtain

I=F ;}—rm}
= —%Tcml[ J—wsﬂ‘
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K

_[3 cos 2xa

Answer :

let/ = I-' cos 2x dx

¢

ji:l.!h' 2xdx= L

sin2x )

\=F(x)

By second fundamental theorem of calculus, we obtain

.’=F[§]—F{u]

{sin 2| ;J —sin {1]

[S-il‘tl[ —sin [I]

fod | =

[0-0]=0

bd | = b3 | =

fe"tix‘

Answer :

Let/ = [ e'dx
!{“ﬂh‘ =¢" =F(x)
By second fundamental theorem of caiculus, we obtain

I =F(5)-F(4)

=e'(e-1)
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T
_[* tan x dy

Answer :
Let ]/ = I‘ tan x dx
!!ﬂn xdy=—log cosx| =F(x)

By second fundamental theorem of calculus, we obtain

I:I-'[EJ—FH}}

=—log cus% +log |cos 0|

+logll|

——I{mgL
V2

- _log(2):

log 2

P | =
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x
L“ cosecy dx

h

Answer :

Letf = ‘L' cosecy dy

[:]

Junsuc x dx = log cosec x - cot x| = F(x)
By second fundamental theorem of calculus, we obtain

o)

rmf| =] “]
4)

6

n T ' s T
= log |cosec — — cot — |- Ing|¢:usuc —cot
4 4 | 6 6

= log x.E—lI—Ing_ 2-3

(21
= log

<

2

iy

N\
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‘li dx
v 2

Vvi-x°

Answer :
dx

Let/ = —
"Vl=x"

e -sin”' x=F(x
I\"Il—_t: ) F=Fa)

By second fundamental theorem of calculus, we obtain
1 =F(1)-F(0)
=sin ' (1)=sin"'(0)

=2_9
2

n
2

i

Answer ;

By second fundamental theorem of calculus, we obtain
I =F(1)=F(0)
=tan"'(1)=tan"'(0)

8
4
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J"- .Lir
t x* -1
Answer
gy
Let/=| —
-[' x -1

ffh =lMgI_W=Hr]
-1 2 “|x+l :

By second fundamental theorem of calculus, we obtain

1 =F(3)-F(2)

....I‘

_]|‘

W |
o | '—lo
o F

|

5

b | =—

I 121 I
og i — —log
B, o8

bd | =

il
1D | —
]

=]

i
]

—

=

0
A |

1]

b | —
]
m
| e

| —)
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L3

_‘: cos” xdy

Answer :

Let [ = _[3 cos’ x dy

3 l+cos2x x sin2x 1f
Jcm .1':!1':_" x=—+ =

2 ) 2 4 2\ z 3

By second fundamental theorem of calculus, we obtain

-

L

[ =|F|—|-F(0)

. .‘"'JI -

[ sinmk) (. sin0Y]
:IPT_ . |‘[“* = H
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[-2
v+
Answer :

me=f<1T&
=X +

X 1 ¢ 2x I , :
! - r!:r:—j ——dr=—log(1+x*)=F(x)
x*+1 2x" +1 2
By second fundamental theorem of calculus, we obtain

)-F(2)

=F(3
%[ma1+1 ' )- mLU—{?:”
%{ log(10)- Iug[f-]_-|
= :I’-Iog[ ]—:f—}Jr };Iogl
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-l-‘ 2x+3 "
o T
b Sx” +1
Answer :
2x+3
Letl=[Z 2
) §x* +1
."21.+'~= i 5{2r+3}
Sy’ +1 57 512 +1
ity
57 5x +1

55x° +1 5x° +1
I ¢ 10x I
=— _—ti\‘.'+3j dx
i 5-“‘ ""I -{ 3 ]
J| X +
5
3 1 i X
=—log(5x 'I}-rg-Tlan ==
5 b

=%Iug(5x: + |}+%tﬂﬂ '[J:h)

= F(x)
By second fundamental theorem of calculus, we obtain
I =F(1)-F(0)

Loa(s1)+ S ()] -+ S0

=4

|
|5 V5 V3

- %logﬁ+ —fjtan 'J5

J5
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I: xe' .I dx

Answer :

Letl = ‘[xw'.r_.{r

Putx’ =1 = 2x dx=dr

Asx—=0r—=0andasx—=1.r—1,

AR % .[L".i-’f

I F o =
Eji’ftﬂzi" =I'{f]
By second fundamental theorem of calculus, we obtain

I =F(1)=F(0)
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Ii Sy°
) x* +4x+3
Answer :

Let /= [ d
+4x+3

Dividing 5x° by x” +4x+3, we obtain

o .
I=H5-- 20x+15 |,

- +4\+"~1]
1 20x+15
= [Sdy— [k
vxt+4x43
o iy
=15x] —j Tﬁx}rlh oy
' dx +4x43
" 20x+15
[=5-1, where I = [ g (1)
X +4x+43
_— T 20x+15
Consider /[, = f—T—L————dx
‘x +4x+8
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Let 20x+15= A;—f(f +4x+3)+B
dv

=2Ax+(4A+B)

Equating the coefficients of x and constant term, we obtain
A=10andB=-25

2x+4 y

o f=10[ 258 g as]
Tx"+4x+3 Tx"+4x+3

Letx’ +4x+3 =1

= (2x+4)dx =d!

== mffi-ﬂjj—-_.‘i’i ,
[ (x+2) ~-F

| x+2-1
=10logr-25| =log| ———
. [1 *‘(.HEHH

=[1010g(¥’ +4-‘f+-"}I g z{%mg[ e H.

x+3

:
=[10log15 - Iﬂlngﬂ]—ﬁ[%lng% —%Ingi—]
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2
=[10log(5x3)~10log (4x zﬂ:—f[mg}— log 5~ log 2 +log4]

25
= [Iﬂlug:’\-b 10log3-10log 4 - lﬂ]ugE]--:[Iug} log5-log2+ lug-l]

25 25 25 [ 25
10+ — .I<1g51 [--Iﬂ'—— lu;__4+[l{l —‘hlbwi —H]'+—]Iug1
2 L 2 2 2
45 45
?i g 5 —?Il‘r{,—l——lﬁg 1+-h
.451 5 5! 3
T

Substituting the value of 4 in (1), we obtain

T L
=17 "2 2%
1 P
=5-—_E|:9|ng4~lﬂg }
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I* [ 2sec x+x 42 | dx

Answer :

B
Let] = ‘[*[2:«:1:: X+x +2)dx
4
!['Zscc!:r+x"‘+2}n'x=2mn 1‘+JI+2I=F[.\'}

By second fundamental theorem of calculus, we obtain

[=F JwF[ﬂ]

it
4

[ ! H #
Zmn-'—-ulti} -I-E[E] ~(2tan0+0+0)
4 4\4 4,
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. 3 x )
_f sin® ——cos” — |
' 2 2

Answer :

Let] = f[ain"

{ 2 X i3
= - r| Cos - 5in dx
i | 3}

2 X )
—Cos” — fdx
)

| =
)

-

[ §%]

= - f cosx dx
j-um x dx=sinx=F(x)
By second fundamental theorem of calculus, we obtain
I =F(n)-F(0)

= sint —sin 0
=10
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Gx+3
j‘.".!_m
X +4

Answer :

Let/ = [ ———dx

3
j-(n +—-c.h 3 2x +|

_af L dv+3 dx
¥ +4

_3Iﬂg[1 +4)+

x4

i

r-h
—

'S =F(x)
By second fundamental theorem of calculus, we obtain

I =F(2)-F(0)

_ {Elﬂg[f +4.}+i1:.1n I[

- LY

[
S

3 0]
...Jl}mg{ﬂ+4}+ 3mn ‘[ 2]:

b | I

Ll

3 |
=3log8+ , tan "1-3log4-"tan'0

b
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‘[ [ xe' +sin ? }A

Answer :

Let] = ﬂ xe' +sin J:r ]f.".\'

\

. " 1
/ : omx I | f.lf \ : | = C0s _l_
ﬂ xe' +5in de=x jv dy - J _'H'J edy ey + A
: 4 e ] l n ‘
4
=xe - J.r.’ iy = -4ilICHH :
T
. Adn X
=X =@ =— cOs

By second fundamental theorem of calculus, we obtain

.|"=FI:|}—I"{|J]
=| le' -¢' -4¢:nsn J .[[].t"'l e - 4::(}5{}‘
! T -.I. T
:tu..t-_:....-:!.|l. I_.l‘ili,. ok

ﬂﬁ n

5 [+
=] 4= ___vll:.

T i
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_f:‘  _equals
b+ x°

P | A
~

faad

M
o | =

E

Answer :

1x i .
j - =tan “¥=Fix)
1+x°

By second fundamental theorem of calculus, we obtain

[" & =F(\3)-F(1)

1+x°

i i
=tan  +/3 —tan |

|y wi|=H
|
= H

bd |

Hence, the correct answer is D.
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:
) equals
-(- 4+9x° 3

Answer :

ax dx
-"4**’*1” - j{:':' F(3x)°

Put3x =t = 3dx=dli

: it
'_-I'ﬂ'!“h _:1.[ t: :

(2) +(3x)° 3 7(2) +¢
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R I
=—tan"'| =-= ’——tﬂn 0
2 3/
=—tan"'1-0
6
6 4
Y

Hence, the correct answer is C.
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b i

Answer ;

I Ijr dx

x* +1

letx' +1=1 = 2xdy=dr

When x=0, t=1and when x=1, t=2

log

e

f |
1]

{Iu_gﬂ - lﬂgl]

=3
=
(]

B | e B | e B | e
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X
r —dx
U |

Answer ;

X
f LAY
b 41

Letx’ +1=1 = 2xdrv=dt

When x=0,t=1andwhenx=1,t=2

X | gdt
f x:‘+ =3 | If
—ioglT

{Iug.’l—lngl]

=3
0%
(]

Ind | = o | ==}

[* Jsing cos*gdg

Answer :
Let ] = f Jsingcos'g dg = f Jsing cos'¢@cos g dg
Also, let sing =1 => cosddg = dr

When ¢ =0, r =0 and when ¢ =

L-ﬁ[i—r’)z d

A
o
]

—
Il

‘rlr*‘(] +:“—1'J:)dr

;J‘{;L;;—zri}n
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!
[ 1 il T
S S
E -

_[f \Jsing cos’gd¢

Answer :
Let] = j Jsingcos'ddg = j' Jsing cos'¢cos ¢ dg
Also, let sing =1 = cos@d¢ = d
When ¢ =0, £ =0 and when ¢ ==, 1 =1
o= [ Ni(1-t) d
|

— f. (140t =207 )t

-

f[’E +12 —EJ:J.A

O
B = T
L2 2 2
L~ < Jdo
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2 2 4
Pt R L
3 11 7
154 +42-132

231

64

2

Lad

. [ '.]
fsm - Jdl‘
) 14 x°
Answer :
coaf 2x )
Let f = fﬁln — | elx
h Ll4+x )

Also, let x=tang = dx = sec2g dé

When x=0, =0 and when x=1, H:E

I= I‘ sin '[ -"'lan{j ]sec"ﬂdﬂ
4 |+tan" &
= J-I‘sin '(sin 268)sec” 640

= [120-sec’ 0d6
=2["0-sec’ 00

Taking@as first function and sec?g as second function and integrating by parts, we obtain
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1

=2| 8 |sec” Odb ~ j-{[ ‘: (?J J-m:: 0 :Iﬁ}dﬂ]‘
X

= E[Hmn & — ftan H‘:.’H} i

1

i

=2|:Hlan ,:L*
n n n "
=2| —tan- *|u.:us— ~log/|cos 0|
| 4 4
[
4 k. 2,
fn 1
=2 -4—-21{1glj|
T
b i g,
= log 2
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Answer .

2x

Let/ = ‘Esin '{ TET .]Li'l.'

Also, let x = tang = dx = sec?8 d@

When x=0, =0 and when x=1,fi:j:-

o 3
= [*sin” 20\ 2040
) | +tan- &

= [*sin”' (sin26)sec’ Gd@

= J* 26-sec” 0d6

=3j49~seu-’9{fy

Takingéas first function and sec?6 as second function and integrating by parts, we obtain

IZZ[HIHEC: 0.do - I![%H“sec:ﬁdﬁ}dﬂ]

- 2[.:; tan @ — f!anﬂ:."ﬂ]z

 §
i

=2 [-{? tan & + log [cos {I"[:Lf

I
b

n a
—tan—+ log
4 4

n
o5 —
4

- Ing;cm[]|:|

I
[
[
+
=}

L =
P
)
e

]
=]
L =
—_—
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.[. Wx+2 [ Putx+2=1¢" }

Answer :

f.r\m{h

Let x+2 = = dx=2tdt

When x=0, ; =,/2 and when x=2, t=2
o [ adxr2de= [ (¢ -2 2

=2[ (#-2)a
EI;{:* — 27 Yt

|t 20|
EEIP
32 16 42 42
=2 e -
s 3 5 3

Il
bJ

’%*suulzﬁuuﬁ}
15

3ﬂfﬁfil

15

L

16(24+3)
S il
16v2(V2+1)

15
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f.w.:.'+3 (Put x+2 =rl]

Answer :
-[“ vx+2dx

Let x+2 = = dx=2tdt
When x=0, ;=2 and when x=2, t=2

o [ e 2dv= [ (¢ -2V 2
= Er_..l{r} —2}34.-'1

= EL{H - 207 Yt

|1 "}.s" '
|5 3 |;
32 16 42 a2
=) — 4 —
> 3 5 3

Il
I

[96—80— |1\E+2uﬁ}
15

) _mmﬁ]

2
I

16(2+3)
= 15
__lnﬁ(ﬁﬂ]

_Ij.

h
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. :
- sinx

I' - :f‘h’
' l+cos x

Answer .

* sinx
- Br

l+cos x

Letcos x=t=-sinxdx=drt

ki
When x=0, t=1 and whenx= — =0

' sinx ol
= I — oy = — -
' 1+ cos” x 1+
i
=—|tan™" ¢ |I

- [ tan"'0-tan"'1]
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2 .
. sSInx
I‘ el

' 1+cos” x

Answer .

3 ;
= sinx
J" lx

1+cos x

letcos x=t= -sinx dx=dt

When x=0, t=1 and whenx= : =D

3

= [ S%_gea [ H

b 14 cos” x
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: dx
I' X -+-{4 —

Answer ;

| x HI 4Ii
| 4 4 J
_j—‘ iJiT
j |"¥ 1Yy 17
_t' 2) 4
- o el )
o
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let x——=¢= dx=dt

td

b |

1
Whenx=0.1= s and whenx=2.1=

IJ'I dx _J; et
= 2 s J s 2

r 3
N7
I | = + [
i - .—.Il‘g-.—_
._,[w.f'l? l 17 _
L\ 2 I
A7 3 J7 1]
! = Ta R
= —| log —E&=—-= - = -
J7 A7 3 N7 1
———log +
u 2 2 2 2]
-Iag url_ 2 lo V17 -1
— — i1 =— — m—
J17 J17 =3 N7 +1
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1, 1743 174
37 3 i
[ 7+3+4017
7 _im:ﬁ}
[20+4417
7 _zu—.;,gﬁ]

1 (5 +\r'l'l_-."
=——log| —7—
L 5=17

[(53) (5 4)

V17 25-17

[ 25417 +10417
a7 | 8

I “4z+lwﬁ]
J17 b

L 21+317
= = |
7 E‘_ 4
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j-‘ dx

 x+4—x°

Answer :

.

2 dx 2 dx
j' x+4-x° ) j --{.1'? - .1‘-4}

_ J' dx

¥ E—
L 4 4 J

Let x i—.!': dx = dt

CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-II, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-1I, WB-Board, IGCSE IB AP-Maths and other exams

]
Whenx=0.1= s and whenx=21=

i
4

4

b |

—

[ 2]

N7 3 Jd7 1

|, .2 T2 g5
=—| log — = & =

17 i +

J7 V17 Iﬁgq‘ﬁ_ﬁ!

L 2 2 2 2 |

= l _|ug Jﬁ.ﬁnh}g \_."|_',r_|_'
I | T a1 3 J17 +1
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| [17+3+417
— log —
7 T [17+43-4417

[20+417
[ 20-4\17
| 5 +\r'r]_?
17 xi—vfl_?
I [5+w.frl_'f)(5+\/l_?)

7 25-17

[
|
%

|
l
3

-

| _25+1?+HWW?J

I
|
2

1 8

I “42+|uJT§]
8 )

| 21+5417
V17 : 4
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Answer :

dy FiA dx
'[".':"~ +2x+5 | f'(_t"1+3.1'+f}-+4 - III:T“"}:T[E}J

letx+1=1= dx=dt
When x=-1,t=0andwhen x=1,t=2

| dx o fod
’e '[ll‘l"r]:l:'if:}: _'[F:+2:

[
_— T
bd | =

&

o

b | ™=
—

|

=—tan 'l-—tan"' 0
2 2
- Ifrr]_n
214/ B8
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v dx dx
-r'_r} +2x+5 j-"('_u-‘\-2.1r-I]|-I-~I f'{_i;—lf-:-[l}j
letx+1 == dx=dt

When x=-1,t=0andwhen x=1,t=2

; l.‘_r.‘l.' o . _{-".F
”f'[_wlfqzj’ Iw“+:-‘
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I:[ 1_ ]_‘.]{Jiﬁx_t
X 25

Answer ;
i | 5
J [ x 28 Jr "

let2x=t= 2dx=dt
When x=1,t=2andwhen x=2, t=4

b

\Iu_'fﬁ{\- = _l! f[ f ﬁ: \‘U"rf-'

N\

= ff = I. e dt
"'.I f" 1|
Let : - £ (1)

Then. /(1) = —%

= f|:— rl‘ ;'_t"Jdl' = J:Le’l:j (r)+ f"[I}Ja‘r

¢f(n)].

CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-II, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-1I, WB-Board, IGCSE IB AP-Maths and other exams

'| 3

[:
L 2%

e “dx

Answer .
r[ I - l, ]c:‘n’,r
x I

let2x=t= 2dx=dt
When x=1,t=2andwhen x=2,t=4
e 1 L }oge. 12 23,
'[[T h,ﬁ]e m_EL[.x.r JJ,‘Lm
= rr A !,- e di
Ny )

Let ; = f(t)

1

II]::n._f'{I]:—r—l

- (- e L0

¢ f(r) ]'

|
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The value of the integral r[‘_: i I IS
3 X

A 6
B.0
v
D.4

Answer

Let / = f.{‘ = 19
TR -

Also, let x =sinf = dv=cosfdf

i = : 1) n
When x=—, 8=sin ’( 3 | and whenx=1L6= E

. sin 0 —si "H'I
= | = [ {“'\III - ‘_‘I" ) cos 0 d6
! sin’
[ |

£ {.'-'.inﬂ}-'(l—hin"l}.]‘

L. V) cosBde
an 3 sin B
\ .
r _-.‘ H 4 . _.H, |
=[., (sin®) (c0s8)”  s00
in™| - | sin
| 2
2 {SII‘JH}_‘ {Lul\ﬂ] cosB 40

B [,.,' :|  sin” Bsin’ O
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5

: t)
= |2 M cosec 0 40

{amH}

- -[: > .[""""l []]? cosec B (o

Let cotd = t = - cosec28 ab= gt

; ; 1Y bis
When @ = sin '[1 |.r=2\5nnduhcnﬂ= 1.r={}
o J

-

= {f}"h’f
w |

3[ o
=3_{H].]
3
ZH[H,]

=3x2

=0

Hence, the correct answer is A.
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If f(x)= I';sin.rd.f.lhcnj"{x}is
A.cos x+ xsinx
B. xsinx

C. xcos x

D. sin x+ xcos x

f(x)= [ tsin

Integrating by parts, we obtain

f(x)=t -[:sinm’f = ‘[: {{ {—;f] Jﬁil‘l.“rﬂ}ﬁ’f

dl

= [r[—cnsr‘_l]:l - ‘[:I: ~cost )dt

=[~tcoss+sint;

= —¥CosXx+siny

= '(x)= —[{_1'{ —sinx)| +cos .1-]+ COS X
=XSINX—COSX+COSX
= ysinx

Hence, the correct answer is B.

If f(x)= ‘[:.rsin.ra:.".f.lhu.:uj"{.r}is
A. cos x+ xsin x
B. xsinx
C. xcos x

D.sin x+ xcos x
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flx)= _[rsinu#
Integrating by parts, we obtain
((d
._f'[.u'}:r[:sinr:!.r— .[. ﬂ:;-:”:ainrdf}dr
= [r[—cusr}] - _['{ ~cost )dr
= [—.r COS 1 +Sin r]':

= —XCO8 X +8inx

= f(x)= —[{x{—sin x)i+ cn:-'.,r] +Cos X
= XSin X - cos X + Cos x
=Xsinx

Hence, the correct answer is B.

CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-II, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for 1.Sc. PU-1I, WB-Board, IGCSE IB AP-Maths and other exams

b
_[3 cos” xdx
1

Answer :
= [Feos’ xas (1)
< I j sin? xdx (2)

Adding (1) and (2), we obtain

2 = ‘r (sin® x + cos™ x Jdx

=2/ = _[:ldx
::-2.’=[.\']E
=2 = -
::.w':E

4
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=

I-' cos” xdx
Answer :
I= I" cos’ xdx “}
== L cos’ ; -X ]uf\‘ (f,f'{x}u{r - [',!"{u— 1']:.'11']
= [ = L sin® xdx ey

Adding (1) and (2), we obtain
21 = j1 (sin x+cos” x Jdx

= 2] = _[;lfi!:
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- w.l'rsin X
I— - dx

: J:ism X+ qus X
Answer :

Jsinx

dx

'[ Jsm X+ \.'LU% x
Let/=[* Y4 (1)

v Jsinx +Jcosx
()
=>1=| \ [2 / dx (‘[:.f{.\')dx=-[:rf(a—:t}d:r]

R RRR

\Cn”i
=[= j S——; (2)
¢ Jeos + +sinx

Adding (1) and (2), we obtain

lh.

\IJ'_ Fores
2] = I SINX ++C0sX

: \.'r‘:ln‘l. ¢ \.J'LUH-".

=20 = [*1dx
=2/ =[x];
:-2.*‘:“
— ="

4
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Jsin x

: lx
‘[' Vsin x +vcos x

Answer :

¥ o
I VSInx
o Jsinx +Jcosx

Let/=[?—— vsinx
" Jsinx + JI:-DSJ.‘

a5}

i

S -
5[5
== I Jﬁ;

Ja‘y + \.Hll‘l X
Adding (1) and (2), we obtain

\'bln X + \"L‘Df: 'l

21 =
Jsin x 4 -..I"-:m'-.

:>2.f7!:|1:.ir
DEI:[I]E
—2/="

2
o (P

4

()

( [ 1 (x)dx=["7(a- x}dx)
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x

.[ﬁ sin® xd
§ 3 3

sin® x+cos” x

Answer :
i
- sin? x
Let/=[>—————d
§1N° x+cos? x
(x
" sin° _!—.1'[
=1=|— £ /o

_—
= COs5° X
BT

sin? x+cos? x

Adding (1) and (2), we obtain

[ | . 3 *
- SIN- X+C05- X
2 = = by

&
} ]

sin? x4+cost x

321:_[211,&
=21 =[x];
=20 ==
-_-H':E

(1)

“II: f{x]u‘x = J-I:r_f' {a - .r}f.{'-:)

(2)
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3

_[: sin? xdx
; i

sin® x+cos’ x

sin® x

Let/=[2— —dx

5IN° x +C0s° X

:{n )
sin“| - —x |
2 J

1 i
) =T (= )
sin’? - X |+ cos? _,}—_tJ

1

-2

dlx

5 cos’ x
j = 1 i

sin? x+cos’ x

Adding (1) and (2), we obtain

3 }

<x

8in?® x+cos® x

1 ™ ¥ -
, 310" X+ 0057 X
2f = J' 2 -

_~:-2.-'=f‘ldx

=21 =[x];

—¢lx

([:f (x)dx= [ f (a-x)dx)

—_—
-2
e
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J-' cos xdv

sin° x+cos X

Answer :
Let /= [*—""" g (1)

" 5N XxX+C05 X

NE TR

. COs [ S |
— ] f = ilj .‘(_ = —]—'- 1)-;_ e ]h{l’ (.[:. _‘f{x‘]ﬁ{t = [. .f.(d—_tl}fit]

sin’ - X |+ cos [ -X

2 L2

::,*:j: L (2

0 sin® x+C0s" X
Adding (1) and (2), we obtain

> 8in” x+cos’ x

2l = clx

- K [
s X+Cos X

:wﬂf—j;lfir

=2/ = [.1']:-'"

» 21 =
5

=7==
4
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_[ Ix + 2| dx
5

Answer :
Let 7 = [ [x+2ids
ltcan beseenthat(x+2)=0on[-5-2]Jand(x+2)=00on|[-2, 5].

2 =J;: (x4 2)dx + j::{.\' +2)dx “Tj(r}: .[. f(x)4 ff(x])

: ! 1 T
X X
| =- +2x| + +2x
2 2
b= ==

Ly

) _3(=5) [+| ELs2(5)- 2 _5(a)

1 Tas
+lUJ+|:'-' +IU—2+4}
2

25 25
=—2+4+T—IH+T+H)—2+4

et o

[_f} +2[—2}—{

B ]

.

1 | B2
b2 L

=29
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_[ x=5|dx

Answer :

Let/ = _[ x =35 el
-5)=0on[5, 8].

It can be seen that(x-5) < 0 on [2, 5] and (x
(I 7= 7(x)+[ 7(x)

1= [ ~(x-5)av+ [ (x-5)dx

ot

|

|

19
-

n

25
= —25—2+Iﬂ1|+I32—4f}— - +2*ﬂ

-
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‘C_r{ 1-x)" dv

Answer :

Let] = [ x(1-x)" dx

= [(1=x)(1-(1-x)) &
= [ (1-x)(x)" &
- [ -x)ax

=l CE

41 3 I [fqﬂm=fﬂmqmq

n+l n+2

1 l
=[n+1 ) n+2
_(n+2)=(n+1)
T (n+1)(n+2)

_ l
(n+1)(n+2)
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I-I log {1+ tan x dx

Answer :

LelI=I:ILJg_ {]+1£irlx}.f£r {l}
X Fa i

o j“: log [l . Ianlg - .\-Hﬂ’x U:_f{x:ldxz ,[. f{ﬂ—x}d’c)
" t:mn—mnx

::f=j"|0g +—3 ik

n
l+tan —tanx
4

. 1= tanx
=1 I+————
=/ I ug{ + Y oGk .]r:tt

: 2
= | = j ‘log dx
o % (1+tanx)

. &
=[= _L* Iu:?..rix—_l" log (1+ tan x)dx

i s Elug 2dx -1 [I*'rnm (I}]
=2/ =|xlog ’.’]I-?
= 2= : log 2

i
= J=—log2
g 3
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.l- a2 — xdx

Answer :
Letf = _[: .1'\}?,11{\:
= j (2= x)Wxdx U Sf(x)dx = _[IIL fla-x :Icir)

L.;._. .[r,.{

f : =
5 x? _.1.‘3
3| 3
2) 2
4 1 92
= _'("—-_‘{'.‘I
3 5
4 ] 2 5
= ;{1], -3{3}-
22 2
:4Y o P
3 5
82 82
3 5
4022442
) 15
”:_J'E.'E
15
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&
f: ( 2log sin x - logsin 2x ) dx
1]

Answer :

Let I = |*(2log sin x— log sin 2x )dx
[ (2108 gsin 2x)

]

:>.-"=I

| 2log sin x —log(2sin.x cm.l.'}} dx

T

= 4 1 3 !
== J:’Ellug sin x—logsinx—logcosx—log 2| dx

=] = Iltlng sin x —log cos x—log 2| dx (1)
¥

It is known that, (_[I_f{x}d.r = _[T_f{u— .t}uix]

L

== _L’ Hlog cos x —logsin x —log 2| dx sk}

Adding (1) and (2), we obtain

2 = j:(—iugz—t::gzktr
-2/ = nlltugEL’ItEt'

i
N

e

n
== -_}-[—Ingl]

n 1

A

lo |
[I
53
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__.Tc.i'l.'
'l +sinx
Answer :
xdx
let]/ = | ————— o
g ‘r'1+5i|l.1' ")
— | =r—&"h (J" f(x)dx = j‘” fla- 1']rh')
¢ l4sin(m-x) B EETETE g T
= (ﬂ‘-.'l.']_l
= ] = I 2
-[' 1+5|n.1‘( { }

Adding (1) and (2), we obtain

Ha i
' l+sinx
I_.\,.' T
=20 =x[ (l-sny)
"(14sinx)(1-sinx)
| - sinx
= == —dx
-[ oS’ x

=21 = '.ﬂ.'_r :rin.:w:J X — lan x sec I:— dx
T

= 2/ = [tan x -sec x|,

—2f= 1[2]

= J =1
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Series

F(x) in general can be expanded around a value. Often the Value around which it is expanded is chosen

asx=0

f(z)

2!
+fm§.!ru)(x _ mﬂ)! + w(m_ $D)4+
oo pln) T
=y Ly

- - L
Taylor series: (@) + f (@)(x —a :I+fl_l—lilﬂjl:x —ﬂjl’ +fTI:|ﬂ}I:I —ﬂ:I; ot %Et —rz:l"J +
2l 3l !

Talor polymomisl:  f (&) + f (@)1 -ﬂ]+%ﬁﬂ} (x -ﬂ]! +LEQ}I:I -ﬂf ERERE %(I -a)’

{1 . flnd R "
Remainder: R (] =ﬁl:x —ﬂ:[o +ﬁl:x —ﬂ:[o +ﬁ(l—ﬂ}[ﬂ +
1)

Detivative form of remainder: Rﬂl:tjl I:."[ —-a :[“1 where Z iz a number between @ and X.

(m+ 10

Itegral form of remainder: R, (1) = iﬁ}{”‘”(r i —:I':[o dt

Funetion Mlaclaurin series
e’ §‘£=l+t i+1[—3+i
£ K R TRRETRART
o xt b 'O
sinx by =K ——— ——
=2k 1) 315 T
o a4 2 q B
cos X by ! =1—l rr
£ (2] 24 6l
1 o~
1— gﬂ.t'¢=l+x+.t!+x3+--- [if -l=x<=1]
-x
u wa X¥ P P x
m(l+ x) )T s = — e i —la X =]
5= k 5 4
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1 oo
l_ngx"=1+x+x2+x3+... R—=1
- Oox"_l x x2 23 R
e —ZO—!— +ﬁ+§+§+... =00
o0 . p2n+1 O S
Smx:zo(_) @2n +1)! T T ft=rc0
> nzzzn R A
A =
> 2l [ L
tan 1x=2(—1)" =r— —+—=——-"—=+4+ R=1
— 2n+1 3 5 7
0 n 2 3 4
In(l+z) =S ( 1)"—12=x—%+%—z+.. R=1
n=1
= [k k(k—1 k(k—1)(k—2
(1+x)k=2(n)m”=1+kx+%x2+ ( 3)'( )$3+.-. R=1
— ! !

We start by supposing that fis any function that can be represented by a power series:

fx) =cytei(z—a)+ca(z—a)*+cs(z—a)* +cs(z—a)*+... lt—a| < R 1)

Let's try to determine what the coefficients €n must be in terms of f To begin, notice that if we
put & = a in Equation 1, then all terms after the first one are 0 and we get

fla) =co

By Theorem 8.6.2, we can differentiate the series in Equation 1 term by term:

f(x) = c1 +2co(z — a) + 3cs(z — a)* + deg(x — a)® + . .. |z —al < Ry

and substitution of & = @ in Equation 2 gives f'(a) = €1 Now we differentiate both sides of Equation
2 and obtain
f"(x) = 2c2+2-3c3(x —a) +3-des(z —a)* + ... |z —a| < Ry,

Again we put £ = @in Equation 3. The result is
f"(a) = 2¢,
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Let's apply the procedure one more time. Differentiation of the series in Equation 3 gives
F"(x) =2-3c3+2-3-4deg(x —a) +3-4-5c5(z —a)® +... |z —al < Ry,
and substitution of &© = @ in Equation 4 gives

f"(a) =2-3c3 =3ley
By now you can see the pattern. If we continue to differentiate and substitute = = G, we obtain
f™a)=2-3-4-... -nc, =nle,

Solving this equation for the 7th coefficient ‘n, we get

f"(a)

n!

Cp =

0) _
This formula remains valid even for n = ( if we adopt the conventions that (! = 1 and f( ) = I

Thus we have proved the following theorem.

THEOREM: If f has a power series representation (expansion) at @, that is, if

f™(a)

n!

= ch(x —a)® and |r—a| <R, then ¢,=

()

Substituting this formula for Cn back into the series, we see that if f has a power series expansion
at «a, then it must be of the following form.
(x—aV

0 =%
f/a f”a 5 f’”a/ 5
= f(a) + 1(!)(33—&)4— 2(!)(x—a)+$(x—a) + ...

f™(a

(6)

The series in Equation 6 is called the Taylor series of the function f at @ (or about « or centered
at @). For the special case @ — 0 the Taylor series becomes

ii ™ f() L M0) o SO

3
i = f(0) + . o ) x>+ ...

=0 (7)
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This case arises frequently enough that is is given the special name Maclaurin series.

NOTE: We have shown that if f can be represented as a power series about @, then I is equal to the
sum of its Taylor series. But there exist functions that are not equal to the sum of their Taylor series.
For example, one can show that the function defined by

e~ 1/7 if x40
fz) =
0 ite=0

is not equal to its Maclaurin series.

Let's investigate the more general question: Under what circumstances is a function equal to the sum
of its Taylor series? In other words, if f has derivatives of all orders, when is it true that

0 4(m)(g
fay =3 W e

As with any convergent series, this means that f(m) is the limit of the sequence of partial sums. In
the case of the Taylor series, the partial sums are

" r0)(q _ "(a "(a Mg
T, (x) :Zf ()(x—a)lzf(a)+u(w—a)+f()(:Jc—a)2+...+f ()(J:—a)"

1l ! | !
— 1! 2! n!

Notice that Zn is a polynomial of degree 7 called the mth-degree Taylor polynomial of I at a. For

x
instance, for the exponential function f(x) €, the result of Example 1 shows that the Taylor

polynomials at () (or Maclaurin polynomials) with 7t — L, 2, and 3 are
2 2 3

= Ti(z)=1l+2+ o + o

Ti(@)=1+z, Ta)=1+a+5, s

In general, f(x) is the sum of its Taylor series if

f(z) = lim T,(x)

n—oo

If we let
Ry(z) = f(x) = Ta(z) sothat f(z) =Tu(2) + Ra(z)

then Rn(w) is called the remainder of the Taylor series. If we can somehow show

lim R,(z) =0

that n—oo , then it follows that
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lim T, (2) = lim [f(2) = Ru(2)] = f(z) = lim R,(z) = f(z)
We have therefore proved the following.

tHEOREM: If S () = Th(z) + Rn(x), where 7 is the nith-degree Taylor polynomial of fat a
and

lim R,(z) =0

n—00 (8)

for |7 —al < R, then J is equal to the sum of its Taylor series on the interval |z —al <R,

. lim R,(z) =0
In trying to show that n—o
the next theorem.

for a specific function f, we usually use the expression in

THEOREM (TAYLOR'S FORMULA): If fhas N+ 1 derivatives in an interval / that contains the
number @, then for = in { there is a number z strictly between & and @ such that the remainder
term in the Taylor series can be expressed as

_ ")

Fnlz) = (n+1)!

(x —a)"t

NOTE 1: For the special case . = (), if we put # = b and 2 = ¢in Taylor's Formula, we get
f(b) = f(a) + f'(c)(b—a) @

which is the Mean Value Theorem. In fact, Theorem 9 can be proved by a method similar to the proof
of the Mean Value Theorem.

NOTE 2: Notice that the remainder term

f(2)

Fn() = (n+1)!

(10)

. . . (n11) .
is very similar to the terms in the Taylor series except that f is evaluated at = instead of at «.

All we say about the number Z is that it lies somewhere between & and a. The expression for Ry, (x)
in Equation 10 is known as Lagrange's form of the remainder term.

NOTE 3: In Section 8.8 we will explore the use of Taylor's Formula in approximating functions. Our
immediate use of it is in conjunction with Theorem 8. In applying Theorems 8 and 9 it is often helpful
to make use of the following fact:
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n

x
lim — =0 for every real number z
n—oo 1) (11)

n

>
This is true because we know from Example 1 that the series n! converges for all = and so its 7

th term approaches 0.

EXAMPLE 2: Prove that €“is equal to the sum of its Taylor series with @ = 0 (Maclaurin series).

From Example 2 it follows that

n

ez:Z% for all z

n=0

(12)

In particular, if we put & = 1 in Equation 12, we obtain

n=0 (13)

EXAMPLE 3: Find the Taylor series for f(:z:) =e’ at a = 2,

, f(n)(2) = ¢? . . - :
Solution: We have = € and so, putting @ = 2 in the definition of a Taylor series (6), we get

LIRS

! _I

n=0 w n=0 w

Again it can be verified, as in Example 1, that the radius of convergence is /2 = ©0. As in Example 2

lim R,(z) =0

we can verify that n—oo , SO

Cb

Z—' (x —2)" for all x
n=0 'V (14)

We have two power series expansions for €, the Maclaurin series in Equation 12 and the Taylor series
in Equation 14. The first is better if we are interested in values of & near 0 and the second is better
if T is near 2.
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EXAMPLE 4: Find the Maclaurin series for Sin & and prove that it represents sin « for all 2.

Solution: We arrange our computation in two columns as follows:

[(z) = sinz J(0) =
f(x) =cosz f(0)=1
f'(x) = —sinz f7(0)=0
f"(z) = —cosxz  f"(0)=-1
f®(z) =sinz f®0)=0

Since the derivatives repeat in a cycle of four, we can write the Maclaurin series as follows:

JO) L f0) 5 f0) 5, fU(0) -~ 1 0, -1, 0,
F(0)+ 0 T+ T + TR + TR —I—...—O#—ﬂw—l—gx +§x +ax +...
B [ L
gty o
0 2n+1
=> (1,
(2n + 1)!

Using the remainder term (10) with @ = 0, we have

f(n+1)(z 1
Rn(x) = (n+ 1),)37

o +1 -
where J(Z) =SINT 304 > lies between 0 and . But f(n )(Z) js =slzor £cosz, In any
fEDE) <1

case, and so
(n+1) n+1
0 <[Ry(z)| = MWH\ < L|xn+1| _ =

By Equation 11 the right side of this inequality approaches Oas 1 — oC, so Rn(x) — 0by the

Squeeze Theorem. It follows that Rn(x) - Oas n — 00, so sinxis equal to the sum of its
Maclaurin series by Theorem 8. Thus

. e % g
Slnx:x_§+a_ﬁ+"':§(_l)m for all x
= (16)
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EXAMPLE 5: Find the Maclaurin series for COST.

Solution 1: We arrange our computation in two columns as follows:

f(z) =coszx f(0)=1
f'(x) = —sinzx f(0)=0
f'(x)=—=cosz  f"(0)=-1
f"(x) = sinz f7(0)=0
f®(z) = cosx f@0)=1

Since the derivatives repeat in a cycle of four, we can write the Maclaurin series as follows:

JO) f0) 5 f7(0) 5 fU(0) _ 0 -1, 045 1,
f(0)+ 1 z -+ o 7+ i T+ 1 x+...—1+ﬂx+§x +§x +Ia: + ...
_1 332 564 xﬁ
- _E+E_§+"'
0 2n
n:v
_;(—1) @)

Solution 2: We differentiate the Maclaurin series for sinx given by Equation 16:

cosx—d(sinat)—d x x3+:1:5 x7+
 dx B !

3! 51 7!
2 ot
T T i

Since the Maclaurin series for sin  converges for all &, Theorem tells us that the differentiated
series for COS T also converges for all . Thus

72 7t 76 o . r2n
COS$:1_§+E_E+"':Z_:O(_1)® for all x
= (17)

The power series that we obtained by indirect methods in Examples 5 and 6 and in Section 8.6 are
indeed the Taylor or Maclaurin series of the given functions because Theorem 5 asserts that, no matter
how we obtain a power series representation

CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for I.Sc. PU-Il, WB-Board, IGCSE IB AP-Maths and other exams



CBSE Standard 12 and IIT-JEE Math Survival Guide-Indefinite Integrals by Prof. Subhashish
Chattopadhyay SKMClasses Bangalore for I.Sc. PU-Il, WB-Board, IGCSE IB AP-Maths and other exams

f(x) =) calw —a)"
it is always true that ‘n = f(n) (a)/n!. In other words, the coefficients are uniquely determined.

_ k
EXAMPLE 7: Find the Maclaurin series for /(Z) = (1 +z) , where kis any real number.

Solution: Arranging our work in columns, we have

flz)=(1+a) f0)=1
fla) = k(1 + )" F1(0) =k
fr(@) = k(k = 1)(1+ )" f7(0) = k(k—1)

f"(x) = k(k = 1)(k = 2)(1 +2)"° f7(0) = k(k = 1)(k —2)

f<n>(x) =k(k—1)...(k—n+1)(1+xz)" ﬁn)(o) =k(k—1)...(k—n+1)

_ k
Therefore, the Maclaurin series of f(sc) - (1 + m) is

x’l’l

iﬂ”)(o) . 1+ik(k—1)...(k—n+1)

n!

This series is called the binomial series. If its 7ith term is *n, then

Uny1|  |k(E—=1)...(k—n+1)(k—n)z"" n!
an | (n+1)! k(k—1)...(k—n+1)zn
k
|k — nl n
= x| = lz| = |z| asn — oo
n+1
1+—
n

Thus by the Ratio Test the binomial series converges if x| <1 4pd diverges if 2| > 1,

The traditional notation for the coefficients in the binomial series is

n nl(k —n)! nl(k —n)! n!

(k) k! (k—m)lk—n+1)...(k—2)(k—Dk k(k—1)(k-2)...(k—n-+1)
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k
and these numbers are called the binomial coefficients. The following theorem states that (1 + x)
is equal to the sum of its Maclaurin series. It is possible to prove this by showing that the remainder

term Ry, (37) approaches 0, but that turns out to be quite difficult.

THEOREM  (THE  BINOMIAL SERIES): If kis any real number and |33|<,1’ then

2! 3!

(1+z)f= Z (:z)mn =1+kz + ik 1)172 + bk — Dk — 2)x3 +
n=0 (18)

Although the binomial series always converges when |T'| < 1, the question of whether or not it
converges at the endpoints, + 1, depends on the value of k. It turns out that the series converges at
1if —1 <k < 0and at both endpoints if k > 0, Notice that if k is a positive integer and 1t > Kk,

k
then the expression for (-n,) contains a factor (k - k), o)

(-

for ™ > k. This means that the series terminates and reduces to the ordinary Binomial Theorem
when k is a positive integer.

Say we have to expand x Cos x then write general expansion of Cos x and multiply with x

oo {.'Jrr s !.'Jrr 1
TCOST = T -1)— = —1)"-
Z( ) (2n)! ZI: ) (2n)!
n=0 n=0
1
Find the Maclaurin series for — ¥ and its radius of convergence.

We write f(x) in a form where we can use the binomial series:

1 _ 1 _ 1 1 ( x) —1/2
Vi—z T\ Tz 2 4
4 (1 - —) 2, /1%
4 4
Using the binomial series with 2 and with  replaced by 4, we have
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1 :1(1_£)-“2:;°° -3 <_£)"
4 — gz 2 4 2 n 4

(DEDED (=t D) oy
+...+ ——
n! 4
L 8, 185, 185 (2n—1) 0
2 8" 2182 3183 ni8n
We know from (18) that this series converges when | - $/4| < 1, that is, |:r:| < 4, so the radius of

convergence is R = 4.

.2
/ e “dx
(a) Evaluate as an infinite series.

—

.2
e dx

(b) Evaluate 0 correct to within an error of 0.001.

2
_ .~
(a) First we find the Maclaurin series for f(x) = € | Although it's possible to use the direct method,

2
let's find it simply by replacing & with — X~ in the series for ¢” given in the table of Maclaurin series.
Thus, for all values of T,

o0 2\n o0

L2 (=)™ W ozt oz

e =) w _Z(—l)—._l——.+———.+...
n=0 n=

[«

Now we integrate term by term:

i 2 gt 46 ey
/e dx _/(1_f+5_§+'”+(_1)F+"')d$

x? x® x7 x

_ _ _ U U
Cre—sqtsa Tat TV G ra T

2n—+1

2
This series converges for all & because the original series for € “ converges for all .

(b) The Fundamental Theorem of Calculus gives
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; 2 3 X0 7 9 !
iy = |z — — -
/@ ! F 3.1 5.2 7.3 9.4l .

0
RS U N S
N 3 10 42 '216
1 1 1 1
~Ml— -+ —— — + — ~ 0.7475

3 10 42 216

The Alternating Series Estimation Theorem shows that the error involved in this approximation is less
than

1 1
= 0.001
115! 1320 <
ef—-1—=z
lim ———
Evaluate z—0 2

Using the Maclaurin series for €, we have

A 1
—F— 4+ — 4. =-1—z
e —1—=x 11 21 3!
lim = lim
z—0 1,‘2 x—0 :172

2 3 4

=+

— lim 21 3! _ 4!
x—0 xr

i 1+$+$2+w3+ 1
Tabo\2 T T T e T )T

because power series are continuous functions.
Thus the conclusive Remark :

Any random function which cannot be integrated by simple methods, can be expanded into power
series and then integrated by individual terms. The number of terms to be integrated depends on the
accuracy we require.

Practically we rarely need integration of indefinite functions. Definite integrals can be evaluated upto
any degree of accuracy by numerical techniques.
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To recall standard integrals

LS (x) | ] flx)dr /(=) [ [fx)dr |
|2y m#E) [ @) | EEE (£ -1
- In || i,f—j’ In g ()]
er e* a* !% (a =)
sin — COS T sinh cosh x
COS T sinr cosh sinh
tanx - In |cos x| tanh r Incosh =
cosecr | In ]Lan :’E[ cosech r In ]lﬂ.nh %]
sec T In |secr + tanx| || sechr 2tan~ ' ”
sec’r | tanr sech” r tanh x
cotr In |sin x| cothr In |sinh x|
sin“z | § — S8 sinh” o L
costae | 4 20 cosh” r e

Flx) | fix)dx filx) | flz)dr

i 1tan-!Z —— 2 In |2E2] (0< || <a)
(a > ) ?-'1_:_ ﬁ}.Il —| {|z] = a=0)
1 tea—1 & 1 el s
m =11 - m I].l i I {r’]' - “}
1 Ty rt—n
(—a < r < a) = e, | In —‘l’:: (z>a>0)

N e, s % [sin™'(2) || VaT+a? “TE [.-;ix:uh'J (%) + I_"_EL-H]
/T || = | o [ cosn™ (2) + 2]
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Some series Expansions -

x2 , n n ]
| dr m——| 2= —
J:] Of 5In X 2 0og 2 052

Solve a series problem

2

Ifliz+:2,]'§,+_3_li.+... uptom:%,thﬂﬂ\'&]“ﬂﬂf
_l_li.+§l§—+—517+---uptooois
2 2 2 2
@ % ) % © %= @
Ans. (¢)

Solution We have llz+3lz+siz+---uplooo

11 1 1 1 1
st S5tst+t5+5+=—=
gt T gt s e e

_1_[|+L+L+...]

wan uplo (=]

22 2 3?
ﬁ_i(ﬁ)_ﬁ
6 4\ 6 3
B B i n°
SRt Tt e T T
4,14,
of " g2 gt 24
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. 2 : 5
sin /o r It 1

N TR R TR ST R
x2 oyt n (—1)kx2k
cosx=1—,—+——-.-=zl—
2! 41 - (2k)!
X3 x5 I (—1)kx2k+1
smx=x—§+r——---— m
x2
coshx =1 +F+_+ z 2]
x3 2k+1
slnh"c—v-l-?+'_ Z(Zk-ﬁ-l)'
x3 x5
tan™ Y—T—T+——7+ (-1<x<1)
e J

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
x_x_+x__x_+ |x|-a::1
-1 3 5 7
tan X = Fifxz1
if x
:|:E_1+L_L+... _ -
2 ox 3 5y —ifx<—1
sec ! x = cos™ | [l]
x
1 1 1.3 1.3.5
=E_[_+ 7+ =+ =+ 2| =1
sl 2.3 avd 5x adbix
csu:_lx=sin_1(1fx}
1 1 1.3 1.2.5
=—+—+ =+ 7 || > 1
roo2.3x 2.4 5x 2-4.6.7x
cot la="—tan1x
2
3 3 T
i x x
B e S =1
st =]
1 1 1 p=0ifx =1
pt———+t—+ .
X 30 5y p=lifx<-1
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2 3 oo e
r_qye iy F o F N1
et = +1|+2I+3| +... an
n=I1
3 5
x—1 1[x—-1 1[x—1
lnx=2 +- + - +
S 3[x-|—1] 5[x-|—1]

n=l1
tnx={x—1)=~(x =1} +2(x—1F -
2 3
=S )t 0<x<2)
n=l1 "
1n|[1+x)=x——x2+%x3
:Z[[—l)n_lgxn (|x|{1)
n=l1
LR B
| il-zi=—2z—-——-—————_wi-12x <1
e S S i

log,i1+xi-log,1-xi=

1+ X

log, ool x4l 4l 4 w|i-12x <l

-x 35
1 1 1

lﬂgf[1+lJ:10g€ﬂ—+1:2

n

+...00

+ =+ =
n 2n+1 32n+1 Si2n+1

2 4
loge (1+x)+l0ge (1-%)= 10g€|1—x2|:—2[%+%+._.m}l—l <x <l

1 1 1
10g2:1—l+l—l+l_ -+

2 4 5 12 34 56
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Important Results

®/2 <in" x T n/2 cos” x
W@ == ] —————dx
S0 X+ Cos5 X S5IN X+ C058 X
=2 tan" x T /2 dx
b) [ == T ———
14+ tan" x T+tan" x
ni r/2 cgt X
[c}_[ ———.——:m-j N
1+ cot" x 1+ cot"x

dx

/2 tan" x n 2 cot” x
mj m=—=j

tan" x + cot" x tan” x + cot" x

=/2 sec” X T PRl cosec” x
(e) I S P A }' dx where,n e R
sec” X + cosec'x sec’ x + cosec"x
v n
i) J- r/2 g & ni2 F e d T
X =J ¢ =—
il i} n n
g*n" ¥ L geos’ X 0 e ¥, cos”x 4

ni2 . Ri2 T
(i) (a) _[U logsin x dx _,[0 log cos x dx = -E!og 2
/ /2
(b) J: Ilug tan x dx =I: logcotx dx =0

/2 72
(c) I: logsecx dx =J: log cosecx dx =—’Fi log 2

b
a + b

a

a + b

(iv) (@) [ "™ sinbx dx =

(b) j: e~ coshx dx =

nl

(c) j:e“" x"dx = =
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L:ln s+x—a*|+C
Il
I%zln[z+wsz+a2)+c
q;".x +a

dx 1 -
'[.xz—az=£ln[j+ZJ+c
P b s

2
x [
.[ a —x'dr="4Ja* —x* + —sin 1[—
a

[ )

e
£
L gel
+

b* ]
&
I

b |
=)
)
+
ke
(%]
4
o v
i
-

T

£

e
+
(]
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