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BAsIC DIFFERENTIATION FORMULAS

It would be fedious o alwoys have 1o use defsm)nbn of denvative

to find derivahive .
for dervatives o¥ constant. funchions |

o Y5 sochon we will find formu\as
funchbn _

power funchione )Folﬁnomn"o\s and the sine and cosine

) et flx)=¢C ( 4he constant ]ch‘nbn)

Then, {'(x) = him fx+h) - ﬂj}_ _lm C=C o hm 0 = O
h—0 h h—0 h

[Ms Ic equ&ed bocopse f(x) = 15 the honzontal hne . and bas clope O ]

S m leibmz m}oh‘on)} d ()= 0
dx

—




Power functions

a) let f(x) =X

heo P() = hin U =f0) i xthox e
h—0 h h—0 h hoo h
- hmm — = 1
h—=0
SO‘ _d__ (X) = j .
ax
b fla =
25 2, axh+ h- x?
Then (%)= hm f(x'”‘)‘ﬂ)() _ hm (x+h) =x" _lm X%
h-0 h h-0 h h—=0 h
- h(ax‘\’h) - heo aX"rh =N
h—0 h h—0




Exame\e

Dlﬁerenh‘o\e

|
° {(X) = —;5-

\ \ \ -2
Step 1 We want to wnite it as o poweer funchon so {lx) = o = X
STep 2 | B o ;
Ten, f(x) = gL[f(xYJ - d (x77) =-dx - =L
dx dx X3

o fy = %

Y,
Glp 3 We wan}, o write it o5 0 power {unction so £(x) (%) X
cEP2  Then, §00 =4[] = 4 (x*4) = 3 St
ax dx 4 4



B Pnd pﬂua},‘on oi; Pne )ranaen{ lme and rormal line

to he cuvvej=x-rx\ at p{ ()

Soln  We Know +hot the slope of the %onﬂm{ line Yo a curve y= flx) at

the FO\Y\{ f‘(ﬂ = w = _dg_
h—0 h dx 'X = Q

I+ 3

The derivahive of fx) = X = XOXVQ, . ¥ _ gk

\ 3, -1
f(x) =d xg/J) = 3 x .03 “Woo_ 3
dx( b Ex ) '5_\]7
So the slope o{ the *anaen% Whe ot (1,1) 15 1'14) = 3J1 =_§_ = M
2
T « ‘ Yo tongent -] = 3 (x=1) = « 30 -1
eroﬁve equahon of Hhe anger ne 15 tl ; (x-1) Y s

The normal lne 15 perPendku\ar Yo the ’mvaen{ line , and since slope oF

) Hhe s\oPeof the novmal ne 15 - L - -2
3

langent hne 15 3
ng@ 2 (3/9)

Thus the eqp of the normal line 1s

- | :‘__Q__(X"l ey =-_’Q;_ L)
] 3 ) J X +:3’"
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* When we form funchions by adda‘nﬁ )subshuch\rﬂ or mul’rn?)am

funchons bﬂ conclant , their derivatives aan be wlculated m term of

Jorvahves of Fhe old function

o lot 3=cf(x)

q(x) = hm q(x+h) =) lim cflxah) - cf(x)
e T g0 | T e flea 00
h-0 h h=0 h
= C'g\()(\ )

The constant muthple rule 1§ csa constant ond | & a\ffferonhdb\e function,,

o 4 [cf(x)] =c§\;[f(x1}
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o Lot FlX) =00 +g(x)

Then, E'lx) = |m Flx+h) = F(x) _ Im f(x+h)+3(x+h) —(f(X)-\-g(xl
h—0 h h-0 h

h h h 0 0

-0

T [ﬂuh)—f(x\ +3(X+h\-g(ﬂ] _ Im flxah) =fx) o I qxth)-9(x)
h=0 h

= ')+ 9'()‘)\

Thesumrule  If f ond g ate bol differentiable , then

4 {0 +qW) =dd;§(x) +§\lxg(x) (

dx

s
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The cum rule can be extended to sum of any rumber of  functions .

for instance ,

‘ Crtaa) 2 b gy
lf+ﬂ+h)=((f+3)+h) (f+9) +h f+ﬂ+rh“m

33 wnhng ,

f-9 = fs (‘Wa and applj\\nﬂ sum rule,

(}-9) = (fe(-1)q) =§'+ [(-ng]' £ -0 = fg’

Hence the Difference vule, f f and qare both dhifferentiable

d (x) -q(x) x)) -4 (qx ‘
i X] \ dx )

o The constant rule , the sum vule ,and the dfference rule an be

combined with the pover rule 1o o\{fferenh‘a)re any Po)'ﬂnormé\ .



E

d (x7+‘rx"+ 3% -—leQ-»é)
dx

—
—

A ) +4d )+ B -nd(x) + 4 (6
dx(x dx ’ 0\)(( ax dX( )

= s 4°4x4—‘ + \3.3%3*1 - la.&x%i +0

= ° 4 16x3 + 3%(2-94)(

Ex Find the Pom}s on the curve j = x4 - 6)(2-»4 where +an30n£ line 15

———

bonzontal .

. Tanaeni line & honzontal vaeans g]o‘:\gca( ianaon{ \ine 15 O , and this occurs

when denivative 16 O

We have dy . 4 (x*) _6d (1) +dl= 43 -6.9x+0 = 4x3- 1x
dx dx dA dx

Sdy -0 = 4-lx =0 (-2 =0 Sx=0 o -3 =0
dx
= x=0, 45 - % the quen corve has honizontal fanjenh when x =043 ,-3

The mrms')ondmﬂ pb ore (0,4) ({3,-5 ), (—B—, -5 )
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(“ra_) "5) ( E) S)
Sine ond Cosine funchbns
and hm ws0-1
9 —0 6

Use hn 2!_[\__9__ = 1
8 =0 3]

we an show

d lem(x)) = X

dx

Tﬁ_ﬂ_\_ [cosx ) = -SinX
d

-

_ 0



B Dl‘ffemn-h.a‘}e j < 350 + 4c05 0

d_g _ 34 (sen0)+ 44 (wsb)
d6

do db
= 3008 - 456
B Lt f(x) = cosx f™(x) = cosx
F'(x) = -sinx £2(x) = -ginx
f'(x) = -0osx :
$"(x) = sinx

Then ]0(33)(” = f|(x) = - SINX

f(?i) x) = fm(x) < Sinx
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Application of rates of change
i | ] 9

B let e Posl\Jn\on o% a Par)r{cle s 3{v9n bj the @n
oo 1) = -6+

where t 15 wmeasured in seconds and S tn metere |

a) Ve\ocﬁﬁ af{er hme 1

The ve\ocﬁﬂ function & the derivative of the posn furchon

5 = flt) = -6’ + A
Vi) = ds = -t +
Y
b) Vo\od‘ﬁj a}qer ds ? Aﬂor 4s ?

Ja) - 3@r-n(2)+q = -3m/s

v(a) = 34 -1a4)+q = T mle

&) When & the Porh-c\e ot vest 7

The Parhb\o i ot rest when v(t) =0 1e 1219t +9 =0 = 3P -4t +3) =0

= 3t-Nt-N=0 =2t=14s5a t =3 .



d) When is particle moving gorward 77 (' +he Fouse direction )

o The Parh'cle noves N Fosﬁwe dn when v(t) > 0 e
ot 4450 = 3(t-Nt-3) >0

o when t< 4 or t 73 . Moves backward when 1<t < 3

[ 00 an exarnple Hore ] if% | -
_..-_,év ) ) ‘-.)..A P — ,v‘m..wm,,,.)_,;é
£=0 el
e‘) 6=0 $= q

Tolol distance rovolled buj ]xm‘\‘c\e c)urmj e fust 5 ses

lo distances travelled Atmnﬂ e wnterwals  [0,17] [1,3])[3,5]

We need Jo caleula

The distance havelled n the fws'\ goc 15

150) = o)) = 14-0) = 4m

b=] 0t=39 ,%od\dancﬁmvo\\@ol o 113 -F(n] = 10-4] = 4y

When
oo > If(5)-f(3)] = Ja0-0] =90mM

k=9 b +:=5,
Thl dist = A8 M

$) What i the scceleration unchon o

The acceln 15 derivahve of w\och‘j fun&»bn alt) = d

de (- 2%) - 6t -12









