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Simplified Knowledge Management Classes Bangalore

My name is Subhashish Chattopadhyay. | have been teaching for IIT-JEE, Various International
Exams ( such as IMO [ International Mathematics Olympiad ], IPhO [ International Physics
Olympiad ], IChO [ International Chemistry Olympiad ] ), IGCSE ( IB ), CBSE, I.Sc, Indian State
Board exams such as WB-Board, Karnataka PU-Il etc since 1989. As | write this book in 2016, it
is my 25 th year of teaching. | was a Visiting Professor to BARC Mankhurd, Chembur,
Mumbai, Homi Bhabha Centre for Science Education ( HBCSE ) Physics Olympics camp BARC
Campus.
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| am Life Member of ...

- IAPT ( Indian Association of Physics Teachers )

- AMTI ( Association of Mathematics Teachers of India )

- National Human Rights Association
- Men’s Rights Movement ( India and International )
- MGTOW Movement ( India and International )

And also of

IACT ( Indian Association of Chemistry Teachers )

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

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

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

3 ) The Top 35 students of each subject are invited at HBCSE ( Homi Bhabha Center for
Science Education ) Mankhurd, near Chembur, BARC, Mumbai. After a 2-3 weeks camp the top
5 are selected to represent India. The flight tickets and many other expenses are taken care
by Govt of India.
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Since last 50 years there has been no dearth of “Good Books“. Those who are interested in
studies have been always doing well. This e-Book does not intend to replace any standard text
book. These topics are very old and already standardized.

There are 3 kinds of Text Books

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

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

We know there can be no shoe that’s fits in all.

Printed books are not e-Books! Can’t be downloaded and kept in hard-disc for reading “later”

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

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

2547 | N R o o -
SHARES

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

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

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

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

evesminute

N o EEE T

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!
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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

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
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Spoon Feeding Series - Definite Integrals

In any book solution techniques of various types of Differential equations will be given. Before we
proceed, Recall the various tricks, formulae, and rules of solving Indefinite Integrals
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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
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Some advanced procedures....
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Every student knows that the last step is ...

1.hf(:ﬁc) dox =[F (x) + g}b = F (b) — F (a)

Definite Integrals have to be solved by ( more than ) 14 different ways, depending on the type of
problem.

Type 1 - Here no property, specific to Definite Integrals is used.
The integration is solved completely as Indefinite. Finally the Upper and Lower limits are substituted.

Example - 1.1 -

x 1
[ —————dx
ol+sinx
If we need to solve
1
—adx
1+sinx
we should know how to integrate ( Indefinite Integral )

In the solution, notice that no special or specific property of Definite Integral is being used.
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Multiplying Numerator and Denominator by {(1- sinx)

1 1-sinx
1+sinx x 1- sinx
(1-sinx)
(lz—sin2x)

_ [ 1- smxdx

0 [mszx)

I=]
0
-
0
1 T sinx

ax - | 5
0 Ccos“ X

ax

0
[u]
n
R
x

T
sec? xdx - | tanx.secxadx
0

tanx ], - [secx ],

tan s - tan D] - [sec;r - secD]

0-0]-[-1-1]

I I
L B T O—u O—/HN

I
M

Similarly example - 1.2 -

2 2
f log xdx = [x log x — q:]
1 1

As we know from indefinite integrals that Integration of Ln |x| is xLn | x | - X
If we substitute the upper limitweget2ln2 -2
And substituting the lower limit weget1ln1 - 1=-1

Sofinalresultis2ln2-2-(-1)=2l2 -1

Example - 1.3 -
If we need to integrate by parts then do not apply the limits at intermediate steps.

Solve the whole problem as indefinite and then finally apply the limits
fuvd:t::ufvd:x—f(uffvdx) dr.
Recall
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1 2 4 N\ o—x g,
So to solve 'r 0 ('1' z 1] AL we proceed as above equation

letu=22+1and dv=e"*dzr. Then du = 2rdr and v = —e ™=

1 1
/ (-.1'9 +1)e *dr = [—(:1‘2 + l)e_z]é - 2[ re " dr
|= 0 0

1 1
/ g e = [—Ie_x]; +/ e Fdr=[-e"(a+ l)Ll.'
0 0

1
O/ (.1?2 +1)e Fdr=[-e" (Ig + 2+ 3)?; =—6e 1+3
Thus finally the required Solution is

Example - 1.4 -

M| =

1
[ x tan~! xdx =
0

B =

Show that

1 g 1 1 d
-1 —tan~l _ -1
[ x tan~' x dx =tan™ x| xadx '[j(] de) v (tan X)CD{

0 il
2 ! 1 2
- [ X tan1 x| -1 X IR
| < log f0l+x
- 11
2 1 2 _
Y e T [ e zldx
G lg 20 1+x
1 1
=l[ﬂj_l[[dx_] dxz}
NG 2o ol +x
1
T L[x—taﬂ‘l X:|
8 2 0
_r_lli_x
B 2 4
¥ 1 =
B o = e e
B 2 B
=_1
4 2
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Example - 1.5 -

avr+2 dx
Solve L Putx+2=t> sodx=2tdt atx=0t=/2 atx=2 x+2=4=t’=>t=2

IlJ - 2
15

—2[ (-2 i

‘[( ) (16482
=2f (-2 s
[ 2:-‘}1 16(2+2)
_5 3 7] N 15
32 _16 “\E+£:| IEN'E(JEH)

15

| = [ (£ =2 Wi 2udt F96—80—]2~E+20¢5]

b
|

[
L

Example - 1.6 -

[ let x=sinf = dx=cosfd#

x—x' )

(—d‘ r . - )

I: ) * When x = 1 0 =sin"' ! and whenx=1,0="
X 3 2

[

© (sinB-sin’0) Let cotf =t = —cosec2d df=dt
=1/= I ’ chusedﬁ
m = S
(1 T
Coa  a o) When & = sin =22 andwhenf=".7=0
* (sin G)"(l—sm'ﬂ]' 3 2
= L: ] T cos0 do .
ol b sm
1 2 , 5
= If ll(smﬂ)'" (fme)- cos6 d6 - Z_I Lt )3d
< sin e
’ _ | . 3 f-”
- (SinO) (cosO) 6 o =g
w2 sin”Osin” O 4242
. r ?\-”
= (cosB) , = _g "r]._-'
= _[ , —cosec 0dB g1 g
in —| (\|n8)_ : -1 2+/2
: : 3 \3
= .[—‘ ll(culﬁ)_‘ cosec’0d0 " _(2‘5)]

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



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

ﬂmﬂ
:ﬂ[s)ﬁ}

3
=8[]6]
=3x2
=6
AIEEE ( now known as IIT-JEE main ) - 2004
Solve
w2 )
¢ o(sinx+cosx)”
(a) H — dx
0 'J(F.-ill X +cosx)”
2
= | (sinx+ cos x)dx
0
i
T2 (einx 53 [ cosx \2
(sinx<+cosx) = _ e -
The value of [ = dx 18 = TSI X
ﬂ V1+sin2x (e | .-‘ﬂ
(a) 2 (b) 1 (c) 0 (d) 3 =1-(-1)=2

AIEEE ( now known as lIT-JEE main ) - 2007

Todt T
The solution for x of the equation I =318
, Bt -1 2

(a) g (b) 242 () 2 (d) =

Solution :

._._‘_1 X J.E
!’EEL £ =

-1 -1 i3 -1 T T 3An
sec  xy—sec E:T:gec ,1-:T+I:_

v=—y2 There is no correct option.
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Example - 1.7 -
3 5 4_ 3 2
] = 2x +J; 2.1:‘+2.t +1 dx. then
2 (x*+D(x" =1
I equals
1 1 1 1
a) — log 6 + — b) — log 6 = —
(@ 7 log6+ 75 () 7 log 615
1 | 1 1
¢) — log 3 - — d — log 2 + —
() 5 log o @ ylegz+ g
Solution
W et -28 2% 4 1
=20 (2 - 1)+ (2 + 1)
1200 =D+ (2 +1)° ,
= dx 3 3
Iz (x2 +l}2 +(I2—1) Where1'|= L{IEIT]:_ (2x) dx
_ I: 2x" dx J.‘s dx Putx®+ 1 =1 2xdx=dt
2+ 2 at - 0
10 =1 1
s s = .L, —5-dr = {log[r|+—):r
1 fx—1 ! s
2 lx+1| |, lo Z—L
N g 10
—I+l[lnl—lol) Thus, I= ~ log 6 — —
| 2 32 83 us.—Eug T
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Type 2 - Here special properties of Definite Integrals are used

Let us see the list of properties
J.jf(x)rh' :j:f(r) dt
J‘:f(x)r?’.r = —I : Sf(x)dx . In particular. _[:f{x} dx=0
i b [ ]
L Fx)dx = j Cf@dv+ | f(x)dx
s b - b
J ; fx)dx=| , fla+b—x)dx

J:f( xX)dx = J-; fla—x)dx

J:f(-")d" = j;f(-‘l')d‘f+.[:f(2a —x)dx
J‘:ﬂf(l')d\' = ZJ.;?f(.\'}a'x. if f(2a—x)=f(x) and
0if f(2a —x) =—f(x)

(1) ' :;f (¥)dx =2 f ; f(x)dx . if fis an even function. i.e.. if f(—x) =f(x).

(i1) [ : f(x)dx =0.iffis an odd function, i.e.. if f(— x) = - f(x).

=a

The property of Modulus

b b
| [ 00 ax | - | [Foolax
a a

An Example to start the discussion

- sin x
I sdt is
| +x

The absolute value of 10

(a) less than 1077 (by ‘more than 10~
(c) less than 107¢ (d) more than 1078
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