Application of Demivatives

v Rate of ehanqe + If o quantity y vanies with anothen quantity x satisfying some nule 5=fr::}, then
E'J_J (on f’(xnl) nepresents the male of change of Y with snespect to x at x = ,.
1% Jq.q,
"_'7 Diffenentials 2 Let y - f(x) be any function of « which (s diffenentiable in (a,b). The odenivatives of this
function af some point x of (a,b) is given by the nelation

i"'_ e lim AH’. = lim f(j(*d’:} '@ = f'f‘!]

dx 4230 Ax A0 AX

d ' ; . . .
3 44 - f(x) > (dy)= fitadx diffenential of the function

dx ¢ /

'f‘ﬁ Iﬂrnensfng and dﬁrnenﬁn? funetions A function f is said {o be,

(a) {'nrnfﬂsm? on an (ntexval (a,6) if %, <x, in (a,6) = f(x) < f(x) fon all x,,%, € (a,b)

(b) dernfnsin% on an intenval (a,0) if %, <%, in (a,6) > f(x) = f(x,) fon all x,,x, € (a,b)

v Theomem | Let f bt continuous on [a,06] oand diffenentiable on the open intenval (a,b). Then

(@) f is incneosing in la,0] if f'(x) >0 fon eath z € (a,b)
(b) f s derﬂfasfng in [a,6] if f'()<0 fon each x € (a,b)
(¢) f is a constant function in [a,6] if f'Cx) =0 fon each x € (a,b)

"/ Tﬂngent to a cunve  The equaiion of the tangent at (%o, Yo) to the cunve g=f{xl 1S given t"o‘

,j" gﬂ‘ o %’f_] ('K'Iﬂ) %;H OR  f'(xy) = m = slope of iangent af (Y%, ys)
X (ﬁ'ﬂ ’ ’g] (% )
If M_ does not exist aft the point ('xﬁ.,gﬂJ, then the tungent ai this point (s panaliel to the vy -axs

ol

and (ls equation (s % =%,

If tangent to a cunve y= f(x) at x=x, s panallel t0 x-axis , then i?_J = 0
dzx ), _,
< Nowmal to the cunve
Fquation of the nonmal to the cunve g={f1) at a point (‘xﬂ,gﬂ) IS given bg,
'd"'#n - L (I"'I#) _ﬁi&_] OR f'{f'] = M = slope of iﬂﬂgfﬂf at fIn‘a\‘gJ
_gg_] dI (Iﬂl'jlj
dx (20 y)
If QY ol the point (%y,Y,) is zemo. then equalion of the noxmal 1S =1,
adx
If 24 ai the point (%y,Y,) does nol exist, then the nonmal is panallel to x-oaxis and its eq. 4= Yo
ax
Slope of the noxmal = -1
slope of the tangent

v Apprnoximation  Let H=j’(x) y A% be a small incneament in x and Ay be the incnement in y
mnmpcmdm? to the incneament in x, i-e Ay - flx+ax) - f(x). Then approximate volue

of 4y =(ig_)dx.
dx
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<" Maximum on Minimum value of a function ( Absolute Maxima ohr Absolute Minima)

A function f is said to atlain maximum value at a point a€ Dy , if fla) =z f(x) V x€ Df
then f(a) is called absolute maximum value of f.

A function f is said to attain minimum value at a point b€ Dp , if f(b) < flx) V %€ Of
then f(b) (s called absolute maximum value of f.

v local Maxima and local Minima ( Relative Extnema)

tocal Maxima A function f(x) (s said to attain a local marima ot x=a, if thene
exists a neighbounhood (a-6,a+6é) of ‘a’ such that f(x)< f(a) ¥

x € (-6, at8), x*a, then f(a) is the local maximum value of f(1) at x=a.

Local Minima A function f(x) is said to attain a local minima ot x=a, (ff thene
exists a neighboushood (a-6,a+6) of ‘a’ such that f(x) >f(a) v

x € (a-6 at8), x#a, then f(a) (s the local minimum value of f(1) at x=a.

(@) Finst demivative test .
W 9f f'cxl changes sign  from positive to negat:‘ve as I (ncheases fhnough ¢, then ‘¢’ (s a
point of local maxima and f(c) s local wmaximum value
() 9f f'Cx) changes sign from negative to positive as x (ncheases thnough ¢, then C g
point of local minima and f(¢) is local minimum value
) 9f f'(x) dosen't chnngfs sign as x (ncheases thnough c , then ¢ s neithen a point of local
minima non a point of local maxima. Suth a point (s called point of inflection.

(b) Second Denivative Test © let £ be a function defined on an intenval T and CET. tet f be
twice diffenentiable at . fhen
(1) x=Cc (5 a point of local maxima i f'(c)=0 and f"(c)< 0. In this case f(c) is
called local maximum value.
() x=c (s a point of local minima if f'(c)=0 and f"@c)>0.In this case f(c) is
called local minimum value.
(i) The test fails of f'()=0 and f"Cc)=0. Im this case, we go back to finst denivative

test
v Wonhin? Rule fon fl'nd.ing, absolute maximum on absolute minimum values

StepI : Find all the cnitical points of f in the given (ntenval, i-e., find points x whene
eithen f'(x)=0 on f is not diffenentiable .

Step I : Take the end points of the intenval.

StepIL: At all these points, Calculate the value of f.

StepIL « Identify the maximum and minimum value of f out of the values calculated in
Step I. The maximum value will be the absolute maximum value of { and the
mintmum value will be the absolute minimum value of f.

¥ Cwuitical Point A Point C in the domain of a function f ai which eithen f'(c)=0 on f is
not diffenentiable (s called a cnitical point of f.
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