Revision Sheet Differentiation - DECREASE the power

Rules for Differentiation Rules for Differentiation
f(x) f(x) f(x) f'(x)
x" nx"" sin x COS X
ax”" anx"™ COS X —sin x
X sin ax a cos ax
k cos ax —a sin ax
fO+8(0 f+e The examples below all use f(x) and f{(x) notation,
¢.)" n(..... di( ,,,,, ) however, the results are the same using dy/dx notation.
- Cover up the answers and try them.
function notes derivative
f(x)=5 derivative of constant is 0 f(x)=0
fo)=x derivative of X is 1 f’(x) =1
f(x)=3x derivative of aX is a f,(x) =3
flo=x* a basic power of X f(x)=4x
f(x0)=7x power of X with multiplier f(x)=7x3x" = 21x°
fx)=5x° power of X with multiplier flx)=2xix= x
f(x)=x"—4x> +5x-1 sum of basic powers f(x)=3x"—-8x+5
FO=Qx-D(x+3) | MY () =22 +5x-3 F(x)=4x+5
Itipl ’

F(x)=(x+1)> brgz:télt?{)ut f(x)=x>+2x+1 f/(x)=2x+2
flx)=x7 negative power of X f(x)==3x"
fx)= % straight line form ~ f(x) = x™" F=-lx? 5L

X
_ 1 o B , ,3 2
fo= 7 straight line form fx)=x ffx)==2x" - —-—
X
f(x)= x% fractional indices f(x)= %x_%
f(x)= x% negative fractional index f'(x) =_ ; x%
f(x)=3x 4 multiplier with negative index f(x)= —4x3x7° = —12x7°
—2x (1)=2x2x = fxt I —
f(x)=2x f(x)=3X2x 3X i I




function notes derivative

Fx)=5x" fa=-ixse’ > 3; - fx (I)

f)=+x straight line form f(x) = o Fl=1 7

fo =3« staight ne form 7 () = 3 F=2x" - \2f

Fx)=3x° straight line form f(x) — F=3x TN \f
Fy =2 [1—)5] MUY = ot = ximx | f) = ﬁ‘l

fx)= T straight line form ~ f (x) = X f=-1 x% N T})f

F=— . fne form F( =3l = iyt | S0=-bxdxt 5o 2

2 AN 4()

f@=(+x) MY fw=teler =2 | f 0= L2004 5 ]

3x° —2x

fx)=

2
split fraction f(x) = %—f =3x—2x""

f(x)=3-(-1)2x"— 3+ %
x

F)=(x+4)’

simple chain rule

f(x)=3(x+4)>x1 — 3(x+4)’

f(x)=2x-3)* chain rule f(x)=42x-3)*-2 — 8(2x-3)°
F(x)=5Gx-1)° chain rule F0)=5Gx-1*3 — 153x-1)°
f(x)=(x>+5)* chain rule f(0=2(x"+5)-3x> - 6x°(x’+5)
f(x)=(3x*=5)° chain rule F/(x)=53x*-5)*-6x — 30x(3x*-5)*
f(x)=42x =5} chain rule F0)=3%402x° -5)2 627 = T2x*2x* =5)?
f()=Gr-1) chain ol P =26 -
f)=(x"+2)" chain rule F0)=-1(x*+2)2 2% — —(xffz)z
() =Qx+1): chain rule f’(x):;(2x+1)’]5-2 BN ﬁ
Fx)=(x>+3) chain rule e 7 J;%W
f(x)=(x"+2x)° chain rule F/(x) =3 +22)> - 2x+2) = 3Q2x+2)(x*+2x)°
F=(x—x)" chain rule F =1 =0 @x=1) —(xj‘_‘xl)z
f(x)—(2 ) SLE f=@e-n? | f0=-10x-D72 - —(2:1)2
f0= s |eR S@=lens!| Fo=E) eyt 5 - 2
f(x):(sxlzf SCLRF f)=06x+27" | f(x)=-33x+2)"3 %_miz)“




function notes derivative
=3 _ : ‘(x)=-" AN
f(x)=3(1+6x) F(x)=(x+1) f(x) s(x+D — 2@)}
3 Rt , 1 4 1
f(x)zsg_x f(x)=309-x)* f(x)=_§'3(9_x) (=1 _)ﬁ
4 411 ’

fx)=

VR

1+1j
X

f@=@+x")

F=4(1+x") (-x) 5 -2
X

f(x)=2x>—4x+6

fx) =02 —4x+6)%

(4x-4)

W2t —4x+6

f'(x>=%(2x2—4X+6)7-(4x—4) >

=7 e R e
fx) = Zix * le_l £(x) =%x1 +(2x-1)" f’(x)=—%x’2+(—1)(2x—1)’2-2 S ot
f(x):\/% f(x):(x+1)% f'(x)=—§(x+1)’%.1 - _(\/x_1+1)3
f(x)=3sinx Basic form with multiplier f'(x)=3cos x
f(x)=1-sinx derivative of 1 is 0 f'(x)=—cos x

f(x)=24cosx

derivative of 2is 0

f(x)=—sinx

f(x)=%cosx

Basic form with multiplier

f'(x)z—%sinx

f(x)=-2cos x

Basic form with multiplier

f/(x)=2sinx

f(x)=4sin x+7cos x

f(x) + g(x) with multipliers

f'(x)=4cos x—7sin x

f(x)=5x"—sin x

f(x) + g(x) with multipliers

f'(x) =10x —cos x

f(x)Z\/;+COS)C f(x) + g(x) f'(x)zlx_E—sinx - 1 _sinx
2 2Jx
f(x)= 2xsinx S =§+xsmx =2x" +sinx f'(x)=—-2x"7"+cosx —>—%—sinx
x x
2 2
Flx) = 3+x” cos x Flo = X%er )cc(z)sx = 3rfreosx | fi(x)=—6x" —sinx — —%—COS X
X
f(x)=sin2x Chain rule f/(x)=2cos2x
S (x)=cos4x Chain rule f'(x)=—4sin4x
S (x)=sin 15 X Chain rule f(x)= %COS % X
f(x)=sin(2x-3) Chain rule f/(x)=cos(2x—3)-2 —2cos(2x—3)
fx)= cos(x* 1) Chain rule f/(x)==sin(x* —=1)-2x — —2xsin(x* 1)

1
COS X

fx)=

f(x)=(cos )™

sin x

f/(x) ==1(cos x) *(—sin x) — —
COS X




function

notes

derivative

3
4sin x

f(x)=

f)=2sin 0"

F)=(=1) > (sinx)2cosx — %X
4 4sin” x

f(x)=sin’ x

f(x)=(sin x)’

f'(x)=2sinxcos x —> sin2x

f(x)=cos’x

f(x)=(cos x)*

f'(x)=-2cos xsin x — —sin2x

f(x)=sin" x

f(x)=(sin x)*

f(x)=4(sin x)’ cos x —4cos xsin’ x

f(x)=+sin x)*

Chain rule

f/(x)=2(1+sin x)cos x — 2cos x(1+sin x)

f(x)=+/1+sin x

F(x) = (1 +sin x)*

COS X

241 +sin x

F()="(+sinx) *-cosx —

f(x)=2sin xcos x

f(x)=sin2x

f(x)=2cos2x

Extra Practice Examples from Maths in Action:

Basic differentiation

Negative and fractional powers
Fractions and roots

Basic trig functions

More trig functions

Chain Rule

More Chain Rule

Chain Rules for Trig

p.62 Ex2:
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64 ExA4A:
65 Ex4B:
221 Ex 2A:
222 Ex 2B:
225 Ex 3A:
226 Ex 3B:
227 Ex 4A:
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1-13




