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is exists, then it is called as derivative of function f

f@0=ﬁmmmf@+42_f@)

Rules of Derivative:

dw | d)
dx dx

1 Addition Rule: —(u +v) =

2 Subtraction Rule : — (u —v) = a4 pd®)
dx dx

3 Product Rule : = (u x v) = u 22 d(”) 4 2w
dx dx

v ta-ulte

(v)?

u

4 Quotient Rule % (;)

Standard Derivative:

1 %(c) =0 (cisconstant)
a - ny_ .. n-1

2 dx(x )=n-x
a - xN _ _x .

3 dx(e ) = e*, (cis const)
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a - oxN _ ox
4 dx(a)—a loga

d 1
5 E(logx) = -

X

d _ 1
6 E(ﬁ)_zﬁ

Trigonometric Functions:

d , .
1 a(smx) = COS X
2 i(cosx) = —sinx
dx
d 2
3 —(tanx) = sec®x
dx
d 2
4 — (cotx) = —cosecx
dx
d
5 —(secx) =secx-tanx
dx
d
6 E(cosec X) = —cosecx - cotx

Inverse Trigonometric Functions:

1

A =1,
1 — (sin"tx) = —
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Hyperbolic Function | Inverse Hyperbolic

1% (sinh hx |1 ; (sinh™" x) &
— (sinh x) = cosh x ——(Sin X)) =—7——
dx S0 ) dx VaE+ 1
ZE(coshx)=smhx T LCosh T x) = ——
(x>1)
a _ 2 a -1\ _ 1L
3 — (tanh x) = sech® x 3. — (tanh™ x) = —
(x| <1)
4 L (cothx) = —cosech?x | 4 - (coth™! x) = —
dx dx 1—x2
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a _ _ a “1,y—_~1
5 — (sechx) = —sech x . tanhx 5. — (sech™ x) = e

-1
|x|V1—x2

d
6 L (sechx) = —cosech x. cothx 6. — (cosech™ ! x) =
dx dx

(x#0)

INTEGRATION

Integration:-

"Integration is opposite process of differentiation

If L] =p@ then [p@dx=f(x)+c

(c is constant of integration)

Rules of Integration:-

1 Addition/Subtraction Rule :

| r@ £ genax = [ feodrs [ geax
2 Integration by Parts :
Il ll“ll”ddx =[St ["dx — | [;—x (159 - [ Ilnddx] dx

The first function and second function are taken
according to the order of the word LIATE.
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(L — Logaritmic function (eg.logx, log 2x.......)
I - Inverse trigonometric function (eg. sin"! x,cos ™1 x...)
LATE = { A - Algebric function (eg. 3x, 7x+9.......)

T — Trigonometric function ( eg. sin x, tan x, sec X.......)

\E — Exponential function (eg.e*,e?* .......)
Standard Integration:
1 [dx=x+c
n+1
2 [x"dx="—+¢
n+1

3 [e¥dx=e*+c

ax

4 [a*dx = +c

loga

5 fidx=logx+c

6 [ kdx = kx + c, (k is const)
7 [ sinxdx = —cosx + ¢

8 [ cosxdx =sinx +c

9 [ tanxdx = log(secx) + c

10 [ cotxdx = log(sin x)
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11 [ secxdx = log(secx + tanx) + ¢ = log [tan (g + %)] +c

12 [ cosec xdx = log(cosec x — cotx) + ¢ = log [tan (g)] +c

1

_ . _1 _ —_
13fmdx—51n x+c OR —cos ™ "x+c
14 [ ——drx=tanx+c OR —cot x+c

1+x
1 _ -1 _ -1
15fxmdx—sec x+c OR —cosec™ x +¢

16 [ sec?xdx =tanx +c
17 [ cosec? xdx = —cotx + ¢

18 [ secxtanxdx = secx + ¢

19 [ cosecx - cotxdx = —cosecx + ¢
X e

20 f 2 2 0x =—tan (a) +c
1 1 x—a

21 [ a7 dx = zlog (m) +c

22 [ L dx = 1alog(a—+x)+c

a2—x2 2

23 [ \/ﬁdx =log(x + Vx2 +a?) + ¢
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24 [ \/ﬁdx =log(x + Vx2 —a?) + ¢

1

25 |y

— cin—1(%

dx = sin (a)+c
2

26 [Vx2 + a?dx = E\/xz +a? + a?sinh_1 (g) +c
2

27 [Vx2 —a2dx = ng —a? - a?cosh‘1 (g) +c
2

28 f\/az—xzdx=§\/a2—x2+d?sin‘1 (§)+C
2

29 [VxZ +a?dx ==Vx? + a? + =log[x + Vx2 + a?| + ¢

2 2

2
30 [VxZ —aZdx =ZVx2 —a? — =log[x + VxZ —a?] + ¢
2

2

Standard Integral Result:-

F@
lff(x) dx =log[f(x)] + ¢

2 ff'("))dx=2 7O + ¢

Vi)
3 [ IFEOTf(yde = LE 4

4 [e*[f(x)+f ()ldx =e"f(x) +c
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eax
a?+b?

5 [ e®**sin(bx + c)dx = [asin(bx + c) —bcos(bx + )] +c

eax

6 [ e® cos(bx + c)dx = —27p?

[a cos(bx + ¢) + bsin(bx + ¢)] + ¢

Integration of Hyperbolic Function:-

1 [ sinhxdx = coshx + ¢
2 [ coshxdx = sinhx + ¢
3 [ tanhxdx = log(coshx) + c
4 [ coth xdx = log(sinhx) + c
5 [ sechxdx = 2tan"1(e*) + ¢

6 [ cosech xdx = log (tanh g) +c

7 [ sech? xdx = tanhx + ¢
8 [ cosech? xdx = —cothx + ¢
9 [ sechxtanhxdx = —sechx + ¢

10 [ cosech x - coth xdx = —cosech x + ¢
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