10.

Derivative Table

i (u + V) = % + d_V

dx dx dx
i(cu) = C%

dx dx

d av du
—(u)=u—+v—

dx dx dx

d dw du av
—(UVW) = UV —+ VW — + WU —
dx dx dx dx

du dv

diu) Vax
(Chainrule) If y =f(u) isdifferentiable on u = g(x) and u = g(x) is differentiable
on point X, then the composite function y = f(g(x)) is differentiable and
dy dydu
dx  dudx
(Chain rule)
dy dy du dw
dx  dudw dx
(Inversefunction) If y = f(x) has anon-zero derivative at X and the inverse function

x = f "}(y) is continuous at corresponding point y, then x = f "(y) is differentiable and:

a1
dy dy
dx
=f(t
(Parametric equation) For the equation {;(/ ~ gEt; , f(t) and g(t) are differentiable
dy
: dy _ dt
and f’(t) = O, then dx_dl'
dt

(Parametric equation)
dx d’y d°x dy

d°y _ dt dt> dt® ot _ X'Y"-X"Y'

dx? (dxj?’ (x')®

dt
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

de_

dx

I
X

d \/— 1

PR X —_——
dx 2/x

d .
—sSinX = cosXx
dx

d )
—COSX = —SinX
dx

d
—tanx = sec’ x
dx

d
—SecX = Ssecx tanx
dx

icotx:—csczx
dx

d

— CSCX = —CSCX Cot X
dx

d . 1
—sn?'x=

dx 1-x?

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

—costx=-
dx 1-x2
Diantx=_t ~
dx 1+x
X xvVx? -1
1
—cot tx = -
X 1+ x?2
cscix = !
dx xvx2 -1
isinhx:coshx
dx
d .
—cosh x =sinh x
dx

itanhx =sech?x
dx

icoth X = —csch?x
dx

iszechx =—sech xtanhx

dx

d

—cschx = —cschx coth x

dx

isinh‘lx:iln(XJmllerz): 1

dx dx 1+X2

d d 1
—cosh*x=—Inlx +Vx%?-1)=+ x>1
= b 1) o
D anhtx= 9 Ljplex ) 12, X <1
dx dx\{2 1-x 1-x
icoth‘lx:i(lln)“rllz— - . [x|>1
dx dx\2 x-1 x? -1

d 1
—sech?™x=+——— [|x|<1

dx X~/1— X2 A

icsch‘lx:ir 1

dx Xvx? +1

iIn(sinhx) =cothx, iIn(coshx) = tanh x
dx dx
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Higher Derivatives

2. d" \/_:(_1),1-1 lx3x5x....x(2n_3)x_(n 1

X" =m(m-1)...(m-n+)x™"

1. d‘i‘:ﬂ
dx"
N
N dinn ¢ =¢
5. (g(_"neax+b _ e
6. d(i”n a* =a*(ina)’
7. d(i”n Inx = (1) (n-1)!

d” n-1 (n - 1)

8. WIOQ(ﬂX:(_l)

d" . ( nnj

dx"

10. d COSX = CO{X + Ej
dx" 5

n, ¢ sinhX={Sth
" cosh x

d coshx = C_OShX

dx” sinh x

12. 2 sn?x= —2“-1sin(2x+ﬂj
dx" 2
13. sinmx = m“sin(mx+mj
dx" 2
14. ——cosmx =m" cos(mx + E)
X 2
4, dly N nm
15. y=tan"x, —=(n-1!cos’ ysin| ny + —
dx 2
-1 dny n o .
16. y=cot™x, —=(-1)"(n-1!sin" ysinny
17.
y =e™sinbx, Xz(a2+b2)2eaxsin(bx+ntan‘19
18.

n

d"y

n_

X

y = e™ cosbx, YO (a2 + 0?2 e™ co{bx +ntant2

19. (Leibnitz Theorem)

M N AN
()™ =>"C uNvo,
io |

r

d'u
where u® =u,v® =v, u® T
X
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