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3.4 The derivative as a rate of change (i f% 75 Ebfgh [~ 3)

3.5 Chain rule GHIF£E)

3.6 Differentiaing the trigonometric functions (= # TEH Bepi%oT)

3.7 Implicit differentiation, rational powers (KRN 7T =0 » & ZRIBPRV )
§ 3.4 The derivative as a rate of change

FO=lim(—0)[f(x+h)-f)Vh 2 7 ik

=lim(A—0) A y/ A x=[#H1AR {~ 5 of f at x

27gh [~k of f at x=rate of change of f at x.

rate of change=change rate v = AHIpAa == o JiERLEF i fE)

eg. T f(x)= g’!‘x Rt Rl > f(x):%’![‘x HYTRA - f (X)z%ﬂl‘x FY I
Ex:P132(6.7)

§ Thm:(The Chain rule)

[f g 15 diff. at x, and f 1s diff. at g(x), then fog 1s diff. at x and

(fog) ()=[f{ex))'=F'(2(x)) g X)| (fog)x)=[f(g(x)]'#f(g(x))

W= il f F,’?‘f g PNEES TS £ Pk D] H P e(x)Fe - g(pY T
LR E ) P4

cor:If y=f(u) and u=g(x). vy kL u pUadg -~ u kil x JUAagy

Then dy/dx=dy/du-du/dx.

eg.

@ y=(u-D/(u+1), u=x*2. Find dy/dx.
pf:dy/dx=dy/du-du/dx=[(u+1)-(u-1)]/(u+ 1) 2-2x=4x/(u+1)"2=4x/(x 2+1)"2

@ d/dx[(x*2-DMO0T  x0100 f19 75l 7 xn2-1
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pf:100(x2-1)"99-2x=200x(x2-1)"99

@ [1/EM+2x+1)M2]'

PE-2AxMA2X+ M3 (AX"3+2) A2 19 A 8 )M 2]
@ y=2u/(1-4u), u=(5x"2+1)*4. Find dy/dx.
pf:dy/dx=dy/du-du/dx=[2(1-4u)+8u]/(1-4u)"2-4(5x 2+1)"3-10x="""
® d/Ax[f(x"2+ D))= x[19 FUS R (07 002+

pf:f'(x"2+1)-2x

© didx[FxM2+D]= 319 (SR 87 fGM2+D)

pf: 3 (xA2+1)-f(x 2+1)-2x

Ex:P138(5.7.16.24.27.44.45.60)

§ 3.6 Differentiating the trigonometric functions
Thm:(sinx)'=cosx, (Cosx)'=-sinx.

pf:Let xER lim(h—0)sinx= lim(h—0)[sin(x+h)-sin(x)]/h
=lim(h—0)(sinxcosh-+cosxsinh-sinx)/h
=lim(h—0)[sinx(cosh-1)+cosxsinh]/h
=lim(h—0)[sinx-(cosh-1)/h+cosx-sinh/h]

sinx—sinx ~ (cosh-1)/h—0 ~ cosx—cosx ~ sinh/h—1
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=sinx-04+cosx: 1=cosx

Thm:

(tanx)'=sec’x * (secx)'=secxtanx * (Cotx)'=-csc’x ~ (cscx)'=-CSCXCOtK

pf:(tanx)'=(sinx/cosx)’  tanx 4 fili-HS T cosx P EVRTVEYT

2 2 2 2
=(cos X+sIn X)/cos x=sec’x

cg.

@ [(1-secx)/tanx]'=[(-secxtan’x)-(1-secx)sec’ x]/ tan’x

@ d/dx[sec(x"2+1)]=sec(x 2+ Dtan(x 2+1)-2x

@ [x"3x-sin(2x2)]'=3x2-cos(2x"2)-4x

@ d/dx[csc(f(3cosx))]=-csc(f(3cosx))cot(f(3cosx))-f'(3cosx)-(-3s1nx)

Ex145(12.24.27.55.56.67)

§ 3.7 Implicit differentiation, rational powers.

cg.

D 3xM3y-4y-2x+sinx=0. Find y'=?  y=f(x)

OxN2y+3x"3y'-4y'-2+cosx=0

(3x/3-4)y'=-9x2y+2-cosx

:>y':

(-9x"2y+2-cosx)/(3x"3-4)

@ cos(x-y)=2x+1)"2y"2. Find y'.

pfi-sin(x-y)-(1-y)=2(2x+ 1)-2:y"2+2x+1)"2-2y-y".. [ ]
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Thm:Let p,q €Z g+ 0,x(p/q))'=(p/2)x(p/g-1)
pf: Let y=x(p/q).Then y*g=x"p.
ay™a-1)-y'=px"(p-1)

axMp/a)™g-1)-y'= px"(p-1)

y'=/@)xp- DEMp/)*1-a)=(p/a)x(p- 1+p/q-p)=(p/a)x*(p/g-1)

cg.

D (xM2/3))=Q/3)xM-1/3)= 332&

@ [(secx/(1+x’\2)]}':%\/sicx secxtan ><((11:Xx22))2 — 2Xsecx
1+

Ex:P150(10.18.32.34.42.48)



