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FREE NOTES - NCERT + JEE LEVEL

Integrals

CLASS 12 - MATHS - CHAPTER 7

Integration yaani anti-derivative, standard formulas,

substitution, trigonometric identities, partial fractions,

integration by parts, special integrals, definite integrals,

fundamental theorem aur definite integrals ki properties.
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Integration yaani anti-derivative

Agar d/dx F(x) = f(x), to [f(x) dx = F(x) + C (indefinite integral;, C = constant of integration). [[f + g] = [f = [g;
[kf = KJf.
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{3 Standard formulas

[f(x) dx Result {f(x) dx Result

x"(n #-1) x"/(n+1) 1/x loglxI|

e* e a" a*/log a

sin x -COS X COS X sin x

sec?x tan x cosec?x -cot x

sec x tan x sec X cosec X cot x -cosec X

tan x loglsec x| cot x loglsin x|

sec X loglsec x + tan x| cosec X loglcosec x - cot x|
V(@ - x?) sin™'x 1700 + x?) tan~'x

Har indefinite integral me + C lagao.

Substitution se integration

Andar wale function ko t rakho taaki uska derivative bhi maujood ho. [f(g(x))g'(x)dx = [f(t)dt.
e [2xsin(x?) dx:t = x2 = -cos(x?) + C.
o [f'(x)/f(x) dx = loglf(x)l + C.

e Trig powers: identities lagao (sin?x = (1 - cos 2x)/2, sin®x = (3 sin x - sin 3x)/4, guna - jod).

Partial fractions

Denominator ka factor Partial fraction

(x - a)(x - b) A/(x - a) +B/(x - b)

(x - a)? A/(x - a) + B/(x - a)?

(x - a)(x* + bx + ¢) A/(x - a) + (Bx + C)/(x* + bx + ¢)

Numerator ki degree = denominator ho to pehle bhaag do.
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(5 Integration by parts

fuvdx =ufvdx — [[u’ [vdx] dx

u ILATE se chuno: Inverse trig, Log, Algebraic, Trig, Exponential (list me pehla = u). [ e*[f(x) + f'(x)] dx = e* f(x) + C.

Example: [x e* dx =xe* - e*+C. Jlogx dx =x log x - x + C.

Special integrals

f Result

dx/(x? - a?) (1/2a) logl(x - a)/(x + a)l

dx/(a? - x?) (1/2a) logl(a + x)/(a - x)|

dx/(x? + a?) (1/a) tan™'(x/a)

dx/V(x? - a2) loglx + V(x2 - a2)|

dx/V(a? - x?) sin”'(x/a)

dx/V(x? + a2) loglx + V(2 + a2)|

V(a2 - x?) dx (x/2)V(a? - x?) + (a2/2) sin'(x/a)

V(%2 + @2) dx (X/2V (32 + a2) = (a%/2) loglx + V(x? + a2)|

ax? + bx + ¢ ke liye: square poora karo. (px + q)/(ax? + bx + c) ke liye: px + g = A-d/dx(ax? + bx + ¢) + B likho.
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Definite integrals & properties

Second fundamental theorem. + C ki zaroorat nahi. a aur
b ke beech curve ke neeche area (sign ke saath).

Property
P1
P2
P3 (king)
P4
P5

P6
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A [.° f(x) dx = limit of sum of strips
[a° 109 PS )

[ f(x) dx = F(b) — F(a)

»
>

a b

Definite integral sums ki limit ke roop me

Statement

[Pf=-Pafi [ =0
[LPf=fof+[of

2 f(x) dx = [,° f(a + b - x) dx

o f(x) dx = [, f(a - x) dx

[.a7 f=2[o" f agar f even; O agar f odd

[o? T = 2[o? f agar f(2a - x) = f(x); O agar f(2a - x) = -f(x)
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JEE Extra + Tricks

JEE LEVEL
o [eX[f(x) + f'(x)]dx = e*f(x) + C (bahut aam).
e [dx/(a + b cosx) jaise: t = tan(x/2).

e King property: [o? f(x)dx = [o? f(a - x)dx = [oA{1/2} sin"x/(sin"x + cos"x) dx = Ti/4.

o [_2f=2[,"f(even), O (odd); periodic: [oA{nT} f = nfoT f.
o [oAM1/2} sin"x dx ke liye Walli: [(n - 1)(n - 3)..)/[n(n - 2)..] x (n even ho to 11/2).
e By parts me ILATE: Inverse, Log, Algebraic, Trig, Exponential (pehla function).

e Leibniz rule: d/dx fg)"™ f(t)dt = f(h)h' - f(g)g".

Solved examples

QL [ (x® + 5x2 - 4)/x2 dx.
J(x+5-4x72) dx = x2/2 + Bx + 4/x + C.

Q2. [ dx/((x + 1)(x + 2)).
1/(x+1) = 1/(x+2) = logl(x + 1)/(x + 2)| + C.

Q3. [ x cos x dx.

u=xXxsinx - [sinxdx=xsinx+cosx+C.

Q4. [oAM1/2} V(sin x)/(V(sin x) + V(cos x)) dx.
P4 sel = [ V(cos x)/(Vcos + Vsin) = 2| = [(A{/2} 1dx =T1/2 = | =T/4.

Q5. [_1' x® cos x dx aur [ dx/(x? + 2x + 2) nikalo.

Odd function = 0. Doosra: (x +1)2+ 1= tan'(x + 1) + C.
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Common mistakes

¢ |Indefinite integral me + C bhool jaana.

¢ Definite integral me substitution ke baad limits na badalna.
¢ By parts me u galat chunna (ILATE follow karo).

e [1/x dx = log x likhna (loglx| hona chahiye).

Practice questions

1. [ sin?x dx.

2. [ e (sin x + cos x) dx.
3. o' x e dx.

4. [oMT1/2} sin?x dx.

ANSWERS
1)x/2 -sin2x/4+C-2)e*sinx+C-3)1-4) /4

Quick revision: exam se 5 minute pehle

METHODS KEY RESULTS
e Substitution: andar wala = t. o f'/f = loglfl.
e Rationals ke liye partial fractions. o X(f+f)=>e*f.

e Parts: ILATE.

SPECIAL DEFINITE
e 1/(x2+a2) = (1/a)tan™(x/a). e F(b) - F(a).
e Square poora karo. e a+b-xtrick;odd = O.

Koi doubt? padhaiadda.netlify.app pe Al Doubt Solver se poocho, ya is chapter ka mock test do.
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