MAT 1050

Derivative Rules 1
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Function y Derivative %
constant C 0
x only X 1
x to the power n x™ nx™ 1
Constant times function C.f(x) C. f \(X)
Adding fx) + g(x) fx) +9x)
Subtracting fx)—gx) f(x)—gx)
Square root 1
q Vax =
One over X 1 -1
X x2
Product f(x).g(x) f(0).g°(x) + g)f (x)
Quotient fx) g@).f* ()—f(x).g" (x)
g(x) [g(x)]?
o sinx COSX
= cosx —sinx
<5 2
= tanx secex
2.8 secx secx . tanx
O O
.C:” = CSCX —CScx. cotx
~ o cotx —csclx
Chain Rule : f(g(x)) f(9()-g°)
n n—1 AN
Ify=f, Lf ()] nlf(x)] \ f (%)
u = g(x) then JF0) f ()
2 f(x)
dy dy du c —c.f(x)
dx — du'dx Fx) [f (012
sinu cosu.u
o cosu —sinu . u
s tanu sec’u.u
£ @ .
T 2 S secu secu tanu . u
258 cscu —cscu cotu . U’
D = 5
OF LT cotu —csc’u.uw
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Derivative Rules 2
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Function y Derivative d—i’
" In x 1
[
R X
§ log, x 1
L x.lnb
(&] ~
= u
= Inu u
= u
% log, u u
- u.lnb
e* e*
b* b*.lnb
S o el e . u
C C b
L O
c =
8 2 u U
S S b b* .u.lnb
N
sin~tu 1 .
= U
@ 1—u
S cos tu -1 .
= U
% 1-— uz
T tan~tu 1 .
(&) .
= 1+ u?
[¢b]
e cot™tu -1 .
2 2
S 14+u
= sec”tu 1 .
@ |lu| vu? — 1
5] -
> csc™lu -1 "
lu| Vuz — 1
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Derivative Rules 3

: . d
Function'y Derivative <
dx
sinhu coshu.u
(7]
C N\
2 coshu sinhu.u
(@]
C N\
T tanhu sech®u.u
Q R
S cothu —csch®u.u
=2
L sechu —sechu.tanhu.w
=
L cschu —cschu.cothu.u
sinh~lu 1 .
U
% vi+u
O cosh™'u 1 .
= —u
c uz -1
oD
"L'; tanh™ Y u 1 .
Q —.u
g 1—u
= coth™u 1 "
Q_ e
= 1 —u?
I
Q sech™tu -1 "
| - .
Q uv1—u?
[
- csch™lu —1 _
|u|v1+u?
sinh™' x = In(x + Vxi+1) cosh™ ' x = In(x +vVx-=1)
| 14X | x+1"
tanh ' x = =In ( ) coth'x=—=In ( )
2 \l-x 2 x—1
14+/1=x2 1 V1422
sech ].r=ln(+\—) csch '.\'=ln(—+%)
Y 4 X X

Youtube Channel :

https://www.youtube.com/watch?v=yVJuOwySZ34&list=PL5bhcU LmHLp 4dC1kkFHfu2MPOrR9HNF
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Trigonometric Identities :
1
secx =— , cscx=— ,
CcCosx sinx
sinx cosx 1
tanx = ,cotx = — =
oS X sinx tanx
Sin’x + cos’x =1, ——> Sin’x =1-cos*x,
cos’x =1-sin’x
tan*x+ 1 =sec’x , ——> tan’x =sec’x—1
1+ cot?x = csc*>x , —> cot’x = csc*x—1
sin2x = 2sinxcos x
cos 2x = cos’x - sin*x
1
= 2cos*x-1 , ——> cos*’x=-(1+cos2x
2
. , 1
= 1-2sin’x , ——> sin*x=-(1-cos2x
2

Hyperbolic Functions

e —e™*
sinh x =
2
e*+e”*
coshx = ——
2
eX—e™*
tanhx = ———
e*+e™*
e*+e”*
cothx = —— =
2
sechx = — pe=
2
cschx =
X e—x

Hyperbolic Identities

coshx + sinh x = e”*

coshx —sinhx =e
cosh?x — sinh?x =1
1 — tanh?x = sech?x
coth?x — 1 = csch?x
sinh 2x = 2 sinh x cosh x
cosh 2x = cosh?x + sinh®x
= 2cosh®x — 1

=2sinh’*x + 1

Logarithmic Properties

In(x.y) =lnx + Iny
in(3) = nx -1
n|l—|=Inx—In

y y

Inx? =b.lnx

sinh(—x) = —sinh x
cosh(—x) = coshx
sinh(x + y) = sinhx coshy + coshx sinhy

cosh(x + y) = coshx coshy + sinhx sinhy
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