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lmﬂlb(‘r Differentiation

The func’r(ons that we have met 0 far can be dﬂgcrtbed bj exPreasmﬂ one

vanable exPh‘cu‘Hﬂ n terms of another example - for examlale !

y - L+l oy = sinx orm qenenl Y = f{x)

So functions ,however , are o\efmed imP\u‘m\Hj bﬁ ,_o,f‘f’,@fﬁ, betn x 8&‘

such as
° Xa-l-jQ = 25 ————--—-—--—‘?@
. )<3+33 - 6Xj

In some cases 4 s Possible to solve such an equm‘wn ]tar j as an

exphert or several funchons of % .

for tnstance ><2+jQ = d5 = ﬂ’ = 35 -x* 34 tm

S twoof the functions defermined the anlu\c{% equation L are

() = s -x? , 400 - - a5 -x*



—

//‘””“ \\7\ / ' . \\1 | o
.y, N,

a . x“+32= a5 ) = ~J&5 -x2 9(;() =3/ 25 -x2

15 a arcle of yadws B

centered at  (0,0)

On the other hand 1t 1 rea\\:) dtfflhtﬂ’f to solve Eo]uahbn 2 for Y exph‘cnﬂj

as o function (or geveral funchons) .

has a curve called the Folium o_f Descat les

Howe ver eq uahon 2
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However , we don't need Yo solve an equoh‘on for j n Yerms a_{ x In order
fo find the denvative o{ y . Instead we use the method of IME‘IbI}
oll\ﬁeteml\\o’n\on ‘

This 1involves d\ffewnhbh'nj both gides of the eciuahbn wrt x and solvnrj

Fhe resqu\nﬂ ea‘ua}\bn for ‘j\ .

In #his chapter the eﬂua}l‘on fmplfes Y 5 o differenhable funchon of x.

E x"-uj1 = a5 , find _0_\3_
dx

Soln D'\fferen’n*a}e both gides oE the equahbn with resPed fo x

e

d (x?+9?) = 4 (35
dx * i

5 4N Y =
dx ‘j

Since J %5 a funchon of v, to find 5%( lf) we use Chan rule |

d(yr) = al _ . d
o\x‘j J;B%: 3;%



% we have

&x+aj_o\g,=o

5 ax=-93_d% > _@i‘_.-.-ig— =>é.3=—_><_
dx '93 dx dx j

Ex  Find the {anﬂen{ lo the Folum of Descartes x° +33 < 6xj at the Pt (8,3).

Soln ~ Find ﬁ% .
dx

To do so differentiale both sides with resPec{ Jo x

d (3aygd) = d (6x
dx ) dx 3)

=>3x1+33 ? -6xo\ +6j

S5 3. dy _ 6xdy o -3’46
- S R

> 33_?(_ (‘jl‘&x) = 3(&5-)(9)



igt _ {;1§j-x2

me 23-3 - 6-4 _ -4
3223 6

Go the eqn o§ the fanjen{ hne 15

g3 =-1(x-8) = y-3 =-x+3 o xwy =6 |

Ex  Find uj‘ {f sin(x+3) :33 C0SX

wrt x and remembennj j 5 a funchbn of X

D\\ffe renhale I\m?\lf;l’lj

d [sm(nj\] - éi__[lj)cosx)
X

dx

3 cos(x+3\.;o\\_(x+3) = Eﬁg\_(cosx) + _CL(32>\COSX
X ax

jo 18
x

3 cos(x+3\.(i+3‘) = 3’(-smx) 4 aj.j'.cosx

B cos(x+3\ +3 o5 x+5) 251Ny +3 Qjcosx)



< s (x4 + ﬁnsmx = 3‘ (Qﬂcosx ) - ﬁ\COS(X-}ﬂ)

S cos(x+3)+lj°smx = j| (33‘03" -cos(x+3))

Vo cos(x¥Y) +L|Qslnx

:)3

y o5 - cos (%Y )

B d ' Xyt
D{fferenh‘oh'nﬂ both sides wrt x , we have

d (Bay?) = 4 ()
dx dx

®) ‘}x%+433§5_ 0 —->a _ o3 -2

d (43 +4yPy') =0
dx

L d 3. +43a()—o
(1 *dxg j Y Y

5 Vb(ﬁ-i' \359‘3\‘3\ + 433.30 -
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38]3*‘31 __‘:‘5 = KA a3 4 ( Bouncmﬂ Woﬂon)

Fnd the volues of x for which the 3mph have horizontal '}anjenjcs ?

So fiet we wanl 1o flnd 9\% » 3'
dx

O\ 4 -d(qu
Iaﬂﬂﬁ) X -tX)

~ 6x9+ ax

639‘3\ + aﬂﬂ\ —53403‘ =

= 3\ (GHQ-}Qj—Sﬂﬁ] - '1)(3—6XQ+<2)<



:" = 4x3-6x9+ Ax

632 3 gj - 53‘\

When 3' =0 , We need 1o sel nurnerator equa\ o 0 re .
43—+ =0 = (-3 +1) =0

530 o w-k+l=0

(ax-2) (& =1) g

2

(x=1)(3x=1) =0 = x=1or QXI»I =0
)
)

Thm)fore honzontal bnﬂ@n’o lines al

S0 1,1
X"O)Q)
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