erivative of a ‘Pundran f(x), is also caliedd the Pirsy

olex. vahve

Vr'F(x) s é’_rf»\_\

oLx Ax &

If we talhe the derivative of the first derivative of y-f(x)

then we qct Wuoncf derivative.

V / ”(X) d-qy / Ql rfr.\_\
/ L / A ;L TOx)

Take He derivetive n ﬁmas wc qc+ the n-th derivetive.

(n) 'F(M{X)j OLX , rmﬂ

T e

EXamp\c Find the first three depivatives of the Poll meq

Punc tions :

@) Y = 3+ 32 + X

vz 3@ x + &(L)x"2 + o

!
=600 % i XS

e G ORI

i

[ =
G- 20 St

v =0-2(-%)x " 4e”

=) SX"'S)Q. +ex

® y:=xe*

L el ) vi)ze

Wzl Vvx)= Qe

Bv Prooﬁuc;aL Rule

y 200 (x)v(x)+ w() v’ (x)

e 2
= e B e 28

= (|+ ?\X)gax

Lioh sl =] e QxR e

W= 2 vix) = Re*¥




Bv Pro*dud Rule,

v 2 W()VIx) + ulx)v’(x)

2 R 4 (143%) @ Qe“

3

Qe e +(+Ux) 1Y

(2+ 2+ 4Yx)e ™

P2 BN I X

HeYx)et”

led wlx)zY+Yx  y(x) = "

u/(x)= Y V()= Re*X

B/\I Pr‘OoPUfj Q%lﬂ/

7= W) vi(x) ¢ ulx) v(x)

Yo e + (Y4 Yy). Qo>

.0 + (g,(_gx) P 02X

]

(H+8+8x) X

2(12+8x) X

EXamp\c 2 Find the Second derivetive of = 10x"1n (3%

Let " u(x)2]0x* v(X)-lm(BX) y -
/(X) QOX /(X)- —l’ i oy |
3X X

Bv Produd Rule,

Y -u/(x)\f(x) + uU(x) v/(x)

2 0% In(3x) + 10x> . |

X

= 20x 1n(8x) + 10x

(a)

To ‘Pmd the oﬂemmh Ve of’ (*), we peed o apply proeluct

rule a.qam,

Let w(x)=20x vix)z ln(3x)

wW(x)= 20 v(x)= Yx

Bv Product Rule,

(R = u(X)v(x)+b<,(x)v’(x) | .

= 20 In(3x)+ 20x -

7

SO (3 X)) R0




So 7= 20In(3x) + 20 + 10

Al )

Posman/ve,locﬁy//\ccelerodwn Functions

Recall thet v =s’(H)

Acce leration ¥unc+ion, a(t), tlls wus how fast the valoc}f;/

chanqe Hence

e = v/ = (D) = s ()

Example 3. A mr*’ncle is +mue|m3 on < Sfqub} line with q

positioh %eunchon of
: ()= 43 +124*

@ What is the Darhcle s acCeleration? 16, s7(+)

vz s7()= 342+ 12() +

2Bl

aM=s”73)= Gt + 2

( Whets Hhe accelerction when the velacn‘y of the particle

i A

e, Solve v(H) =384 for +, and then pu@ that + info

alh).
v = 38Y So a(8)=(()+]Y
3424 QY =38Y =32 + 24
3244 384 =0 L

3(+*+8F - 123)=0

3(++1e)3 -3)=0

F+l6=0 | 4=8=0

1 A R

=

We con ignore 1 =

b/ec Hm¥ con be

heaod e,
J




Implicit :’Ffemnﬁaﬂc?n il

i

|
::::{iEzsth‘ Form Y2 £(x) @A |
Imnlielt Form! Wl’u’;n a ¥unc+:on RS NoT wr iten | gk < L
ex. (D y-2xs| ® x*ty?s a Ov;ynl*-mxexp e L

To A Rerentiade  Bunchions ¥ Wi W d, h
chal led im hc’,nL di FPanhZﬁcn s .

We mmclu use this +¢chm:au£ when solving for v
\/ 4

13 Par’nc&[arlv messy.

[_rx]amnlc | L,tse lm,{))l(‘,l]‘ dFPerenhahon +6 'an(ﬁ- &}//Gex OP H’W

Follgw! H/m functions

2 16 % Gy®

Tau the der) Vaffvc wi F) r*eSpc‘,c;L 1o x _on both s/ctes

;4_, r:z.m to A ¢ 5A)

I

= 3

]

Jei

L

@(-,x -t-lc{xy +'8y IH

Take B decvative with msbccf o X on both side

e =
AX Cox o 8)’9) i %{H) .
b (Ll +1C(C—£( A L /q ) A

o e — NAs g }. > = (IU)
A RGO Ry 7

LR LJ L Iilll




12% dx+ |4 &

ST
Ax dx“‘” A

Ay e %

s ‘H/IFS a Punoiiwh of X or v? Both

stk o Ior‘ogfu.c} or C_I?,LL@'HCW?? Product => Usc Produe}

‘ Rule
| 2% + |Cf/ d (X),v + X - Ji(\n\ 6 Iéydc:ﬂ(y—,o
2% + IC{/] X ik X l~6?y\¢ ‘Gydy =0

ol aLX/ AX
lobsg s W1 Vi xdy\ , by dy -0
N8 dx ) AX
Lx + 'qv+ {9 dy 4+ ‘C’%&V‘-
X AX

Now solve for dy/dx,

Ixdy léya?y ~!62>(-(C.Zy

Ax " oy
vy \(J«V = -—tax—-lC(y
) i Ha)l (;[7—
J}f 2, ,QX"'lqy
Ax l“fx—#lé')”

Extra Credit & . Let v be a Punchion of x, Use implicit

diHerentiation on the ?o“owma ﬁ,xor‘wmms

@ J" = OQ' fu\ WL VTJJ'
dxlxy} %*\A/ i« A d L)M BOLSIlCa“,,V H':S
=l dx, ' dy product rule.
Ax ! Ax ;
=y X dy J
AX /
®.d [ X Hint wse quotient rule.
ot \ Y )




