TIPS & TRICKS
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Crour ¥ Subject: MATHEMATICS
Chapter Name : Integral Calculus (Chap: 7)
INDEFINITE INTEGRAL :

1. [{f} F'(x)dx = {f(x)}n

2. J.ff((x))dx—loge|f(x)|+c
3. [e[f(x)+f9%)]=e"f(x)+c. & [[f(x)+xf'(x)]dx =xf(x)+c
4. J.f(x)dx=F(x)+c:.[f(ax+b)dx=%F(ax+b)+c;a¢0.

f%or\/az—xz dx, put x=atanf.orx=acot9.
a~ +Xx

dx
6. J.—or a®—x* dx ,put x=asinf.orx=acos9.
Va® -x*

[o2_ .2
orVx“—a” dx, put x = asec. orx=a cosec 0.

7 [
- Ux2-a?
8. L/:Iidx,put x=ac0s20.

9. ,[ 2__?(dxorj. (x—a)(B—x) dx, putx = a. cos’0 + B sin’0
10. J ::Z,dxorj (x—a)(x-B) dx, putx = a sec’d - B tan®0

dX 2 _ 42
11. Jm ,put(x-o) =t or (x-p)=t

12. Integration By Parts:

Juv dx=u '[de —J[u’fvdv]dx
use ILATE RULE :-
I — Inverse function, L — logarithmic function
A — Algebraic function, T - trigonometric function.
E — Exponential function.
13. fsinm x cos" x dx
m, n both are odd substitute either of the term.
Casel:m,ne N— .
m, n both are even convert them multiple angles.
one of them is odd, substitute the term of even power.

Case IT: m, neQ such that (m + n) = negative even integer substitute tan x = t.

14. f—.zorf dx 5 orf — - dx 5 > puttanx =t.
a+bsin“x a+bcos™x asin“x+bsinx.cosx-+ccos”x
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15.

16.

17.

18.

19.

ILOI f Ol'f . T dx
a-+bsinx a-+bcosx asinx+bsinx.cosx+c cosx

2
——> put tan[z] =t &sinx= ip COSX = 1_t2
2 1+t 1+t
x=2tan 't;dx = 2dt2
14t
f acosx+bsinx+c
pcosx+qsinx+r
N =/(D") + m(D")' + n.
pE % where p(x) & q(x) are polynomials such that degree of p(x) > degree of q(x).
qix
= px) = P1(x) (x) is less than degree of q(x).
q(x) q(x)

f 3 dx ,f dx ,f\/axz+bx+cdx
ax”+bx+c < (Jax* +bx+c
Express ax’ + bx + ¢ in the form of perfect square.
px+q PX+d 4

ax” +bx+c I\/ax +bx+c
Express px+q=1(D") +m

20. J' (< +1) dx '[ (x* ~1)dx , dividing N" and D" by x*.
k1 X e 41
21. dx & , put px+q =t
J‘(ax+b)\/px+q J‘(axz +bx+c){/px+q
dx 1 dx 1
22, ,putax+b == &f put x=-.
J.(ax+b)\/px2+qx+r t (ax2+b)\/px2+q |
23. dx ,neN take x" common & putl +x "=t
x(x" +1)
DEFINITE INTEGRALS :
1. The fundamental theorem of calculus (Part 1) : g(x)= J.f ()dt, a<x<b;g'(x)=£(x)
The fundamental theorem of calculus (Part 2) : _[f(x)dx F(b)-F(a), F'(x)=1(x)
2. If(x)dx If(X)dX+If(X)dX if f is piecewise continuous in (a, b).
¢ ; if f(x) is an odd function
3. j f(x)dx = j [£(x)+f(-x)]dx = [
ta 2 f f(x)dx ; if f(x) is an even function
4. f f(x)dx = f f(a+b—x)dx
a a
a a
ff(x)dx = ff(a—x)dx
0 0
2 a a 2 f f(x)dx if f(2a—x) = f(x)
5. ff(x)dx = ff(x)dx—l—ff(Za—x) dx = 0
0 0 0

0 if f(2a—x)=—f(x)
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nT T
6. ff(x)dx:nff(x)dx;(nEI)andf(T—l-x):f(x)

T+x

& f f(t)dt = f f(t)dt

b+nT b
7. f f(x)dx = f f(x)dx ; (T +x) =f(x), n€1l

a+nT

8. f f(x)dx = (n—m) f f(x)dx ; f(T+x)=f(x),m,n €L

mT

9. Wallis formula:
o A (a-D@D-3)(n-5)....(1or2)
M { sin de‘{ cos XX = S n—9)....(lor2)

where k—12 T if nis even
1if nis odd.
. o _ [(m—=1)(n—3)(n—5)....1or 2][(m —1)(m—3)(m—5)...10r 2]
(if) [sm X.Co8 X = (m+n)(m+n-2)(m—n—4)..1or2 k
where k=12 T if niseven
lif nis odd.
h(x)
10. & f f(t)dt = f(h(x))h'(x)—£(g(x))-8'(x) . [Newton Leibnitz Formulal
g(x)

b n-—1
11, [f(x)dx = lim hZf(a+rh) ;hob=a

a
izx Lower limit= lim — (putr = 0) (ie. initial value of r)
n*)OO
lde
Upper limit = lim = (putr = n - 1) (ie. final value of
nlgroloz f pper limi nglgon (putr=n - 1) (ie. final value of r)

b
12. Iff(x) € [m, M] thenm(b - a) < f f(x)dx < M(b—a)
13. If f(x)<¢ (x) fora<x<bthen *?

f f(x)dx < f #(x)dx

14. ‘f f(x)dx‘ f|f(x)|dx

15.

o1

If f(x) > 0in [a, b] then f f(x)dx >0
a
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