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DIFFERENTIATION

;—x (x™) = nx™?!
S =1
=()=2
TR
~(©)=0

where cisa constant
d d

L [ef @] = e [f(x)]
a (w+v)= du + av

dx dx dx
i X\ — X

— (e*) =e

6:l—x(a") = a* log.a

d 1

. —(logex) =~
d 1

. E(logax) = ~logqe
d , .

. E(smx) = Cos x
d .

. E(cosx) = —-Sinx
a — 2

e (tanx) = Sec“x

. L (cotx) = —cosec?x
dx

L (sec x) = secx tanx
dx

. i cosec x) = —cosec x cotx
dx
d e gy _ 1

g ST =
4 -1,) = 1

- (€0STX) = s
4 -1,) = 1t

T dx (tan™'x) = (1+x2)
4 -1,) = 1

T dx (cot™x) = (1+x2)
4 1) =t

" dx (sec x) T 1x1vxZ—1

-1
1x1Vx2-1
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. Product Rule:-

If y=uxv

d d d
thenZ =uZ + =2
dx dx dx

Division Rule or Quotient Rule:-
N
Ify=-

d d
then @ _ DaxN =N (D)
dx D2
Chain Rule:-
Let y = f(t)and t = g (x).

d d dt
ThenZ = ZxZ
dx dt dx

This rule may be extended further on more variables

Logarithmic function:-
Ifa? =c¢ and a > 1thenlog,c =b

Iflog,, p=nthen p=m"
1

log,b = Tooma
log,1=0
log,a =1

log, mxn =log,m + log,n
loga% = log,m — log,n

log, m" =nlog,m

INTEGRATION
n+1

[x™dx = L _+cen=-—1
n+1

where ¢ = constant of integration

fidx=l0g6|x|+c

[dx=x+c
f%de\/}-l-C

-1 1
J(G)dr=1+c
[eX*dx=e*+c

[a*dx = o

+c

logea
[ sinx dx = —cosx + ¢
[ cosx dx = sinx + ¢
. [ sec?x dx = tanx + ¢
. [ cosec?x dx = —cotx + ¢
. [ secx tanx dx = secx + ¢
. | cosecx cotx dx = —cosecx + ¢
. [ secx dx = log|secx + tanx| + ¢

= log |tan (E+£)| +c
4 2
. [ cosecx dx =log|cosecx — cotx| + ¢

= log |tan§| + c



16. [tanx dx = log|secx| + ¢
= —log|cosx| + ¢

17. [ cotx dx = log|sinx| + ¢
dx

18. fm = sin"tx +c¢

19. flzz =tan"'x +¢
dx -

20. fxm: sec”'x +¢

21. Integration by parts
22. fuvdx=u[v dx— f[j—z fvdx]dx
ILATE
23. [e*[f(x) + f'(x)]dx = e*f(x) + ¢
24, f(azd_xxz) =ilog Z—J_ri| +c
dx

25. =—log

(x2-a?)  2a

xX—a
e
x+a

26. [—2_=Zan X4 ¢
a

(x2+a?)  a

27. [ == —sin‘1§+c

a2—x2

d

28. fﬁ: loglx +Vx% —a?| + ¢
d

29. f\/ﬂ—xvz loglx + VxZ + a?| + ¢

30. [VaZ —xZdx =Z a2 —x% + a;sin‘1§+c
31. [VxZ —a?dx = Zm —a;log|x +VxZ —a?|+ ¢
32. [VxZ +a? dx =§\/m+a;log|x+\/m| +c
DEFINITE INTEGRATION
33. [, f dx = [FC0lk = F(b) ~ F(a)
34. [ f ()dx = [, f(t)dt
35. [ f ()dx = — [ f(x) dx
36. f:f (x)dx = facf(x) dx + fcbf(x)dx, wherea <c<b
37. fobf (x)dx = foaf(a — x)dx
38. f:f(x)dx = fabf(a + b — x)dx
39. [[[f () + g()ldx = [ f(0)dx + [ g()dx
a 0,when f(x)is an odd function
40. f_af(x)dx - {2 foaf(x)dx, when f(x) is an even function
2a 0,i 2a —x) = —f(x
S e = f(j:]]:((x)dx, a5 = £
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