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Ex

lesson 1 The Chain Kule |
WUank fo compute the deriabve of composite Rnchons.
(Fog)(x) = Pla(x)y | (Fe PG = FEGY), ete. '
TP PLO= % and %w— "’“’, find |

(0) (Pog)(» = Pla(dy= £ (2= cfx -
5B T oy g (5 - - 2 NES
C{?( o PYX) = (Péx})%— (o 0y = |-
D grgdCo2 qfgt s B

i ,5:—11_1 —ﬁ‘;’:f’i’i'ﬂér—,xif

Te P(x)=sm(x) and a0d=x2, Find

(a) (Fo )CxB = P( (x)) = P(x:‘) sin(x2)

(6) ( %&\(X\ OK\) = g (=2n(x)) = (sin(XD)? =512
() (8 PY(x)= B(F(X)) = %(S;V\LX\> rn(smém

(d) (gog) LD=g(q(x) = 4lx*) = (x2)* = x ** = [x¥)

1 sin (x3); sin2x) = sinlx) smlxX); and sin (sin (X))

are GLH A;P@e/r‘em” De,mvahve of the outside

of +h sidle. 4
e \/ae!;vem o P * mnegs ‘o {ZL &

Chain Rule! 2% [P(%(x))] = @'C%CXB) q '(x)

OR: T_P Vi £ is a Funchon of B and x=q(t)
's a Funchon of t then z P(xﬁ“ QC%(&))
5 4 compos: iLe, Wchom ot t, and

¢ v T3

L’ﬂms frm will be ineredibly relevant fo~

lessons 15 and 16 on relate d rates.




Fx.3 D{P\C@mnHmLe, VE ( x Lt ><33,

| Tlent® your inside oand outside Ruichons,
Tnside - %CX}'; K&+ x Outside’ £ x)=x3
g i XL Prexy = 3x*

| Remember that X 1= o "dummy varicble. .
Tt does not makler that 4 ond £ oare
writter i +erms of x. We could also
write. Hem v Ferms of £ All Bt madfers
IS H’lcu" we. Ccan (/UPHLC

y = Flgd) = il SR S PR D RS

JNow we can use He chain rule.

Y|__._ p!(%cxsx.%\cx\)
:pl(xa+x3. LQXW‘TL
=E5'7x&*><)&'(@x+{5

Ey Do rentipte. y = 1—x+x3.
| Tn=ide g(x3= 1= x+ x> Outside PIx)=[x ‘—‘-’_z(y“
%‘(x3=—1+3x5‘ , £ = 5 x3!
| -Va —
| ""5~">< = 3Ax"2
= 2%

. y=9(%(7®= Cl=xrx3)=J1-xxz

1y = PG D) - g (XD
! @'631‘X+>§33 (-1 + 3x?)
ey (1 Ix*)

_[T Tegd § |
AT x = xE

o
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Differenfiabe PLE3= 27 using chain cude.
G

Rewrite. FlEN= 25 = o

| Tnside : qtd=~¢t Outside. W(E)= ¢ t
q'(H) =~ hW'(t)=e t
R (N =Bt = & -

| PIUEY= h'(4(E)) - g'(t)
= HETAR ) SRR
[__e;____} Bt ET CC/CW\ check I/«J:H/I O\uo%aﬂ%‘ thAfe>

Di Clerentiate. y = sin (x?),
‘| Inside: 4(xy= x? Outside * P = sindx)

9'(x) = 2 x 0= cos(x)
1y = P(%Lx\\ = £(xD = sin(x?) v
. "' 'C%OO\ ' x)

= Pl 2" (Q%Q = cos{x?) -Ax = M

Di flerentiate y = cos *(eh

JRewworife to moke i+ clearer ! vz cos¥x) = los(:xD™
| Tnside. : g(x) = cos(x) Outside.: Péx) = -
‘(X\ = -sin () PlUUxN=2x

e = (x55~ Flecos()N) = os(x)N? = cos 2 x)
. " [ (x\\ '(x\)
= [ (cos(x)) (-sin(x)) = =sindx) - £! Cco5£><3>

= —gin(x) * (A cos(x)) —% dsin (XY c.osCxJ

il
Differentate v = (e*+ &) /3,

x' Outsicde £1x) = 2/ -
(c 3

2) X "’?5

‘| Inside. %?(x) e +‘§‘<‘
g(x)* 6 +(~1 5 =1 LX)
e —x~-*? o
= p * - L

ln
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Cg (><53 g 'CXS
LY - (ex- "1—2_> AN N
zé,%sée’xﬂ,—;{(_}—ﬂs (@X ) x~}%)ée_,x+;lr>-5/%

Exﬁ D:'F‘Pefamﬁ}x,f'e, \/ o hm “’OLMCXBB,

‘| Inside.t g(x)= fan(x) Outside: £&) = tan(x)
(0= 5ele %) P'U(x)=sec(x)
p(%(XS\) = P tan 1)) = ton (Fan (X))

(x)) ‘()
~@<%<m C o

= sec?(tan(x)) -se.ca(x)

(Note : N ) = (56¢C+an Cﬂm (sec () .
= (sec (fon())) (sc_c,( fan(x)) - sec(x)- 5@c.(><3>

Ex.lo|Find +he oo p% 4‘0, |ine 710
7%2 %//‘ap[/)%{ip O\/ -‘—ngu'n(x§ +ﬂ%ga il B

"N&&CJ to QVLOQ H’L@ Jope of }’W, ]Lam :yw

o x=0, so0 fake derivahve and evaluate atx-0,

« Tnsidle : %Cx>~65|m(x\+ x50 Oufside: P(x) A x 2
= sin(x) + ><5’3 FlUx)= 4x

%(x\ = cos(x)+ Sx ¥

F( %(x}S Flsin(X) +{x5 )= JCSMCXB )"

£ %()G\ ' x)

-

4

= (5”4()()1‘“ XR?B (COSCX‘)""?' X2/3>

= (sm(xB %) (cos(xd - & x )
(@, x y'= § (sin(D) ~ 45 (cos (0 § @*’3) =0
- Ne,e,d \M‘ on ton line (0, ylx: 0) —(O O)

L 2 (sin LO) "'2}-)3

“ly=mx+rb > 0=0-0* 6= b=0




