
Lesson 11 : Partial Derivatives (15 . 3)

Waup : Evaluate the following derivatives

(Sin(X3) =ins) . Ex

I
Today !

Finding derivatives
when we

↓ (sin(X) = Sind · 3x2 have two or

more variables

↳ joiny) = 8 cy

& (27tiny) = 27 losy
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Reall : Derivativeandits
Meaning
a

y=f(a)

fial = Slope of the
tangent line at Ca

,flas)

= Rate of changeof
Y w-v .f

=ImFalli=
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PartialDerivatives of z =Fix,y) z z = f(x,y)
take devivative wrt one variable

keeping the other Contact

keepy
conten6 = Ex = partial write

fula,b)=limflathead Y

h T
offy = partial wrt P

keepingX constant

fyla ,bl=lim b+h)
-
f(a

,
b)



Finding Partial Derivatives

% fi , yl = a Sing

fe = Elusing) = exting

fy= (ing)
= Cosy



eg: fin ,y) = ye + Sinkey) (f(g(x) = Fig(x) · g(x)
Fu=(g+ Sinkey)

=Glyn32
+ (inya I

= Say+ Cosky) · Elay) = Brig+ ycosky)

fy = Eyly+ Sin(y))
= 2yu+ 10sy)·E(y) = zyn+

xcoslya



e finy) = Sin(y) ,
find fact 1) , ty (E , 1)

=(sirliyu)) =cou
= cos(yu) · -Hy

full) = cos()t = E
Fy = E(ir((y) = cos(r·y) ·Eyey)

-cos(ity) ·Ny
fyll = cost ·E. E=

=

i
- #
(+y)
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Higher Order partial derivatives
f(x

, y) = y2x3+ Sinixy
fu = 3ytycoscys , fy = zynsta cosy
-

functions of uzy Variables
-we can take partials

tu =Fre Efy : Fy

EyFn = Fuy stify = fyy
slarly funguny

-



fu = 3y2 tycoscry)
face = 3 ye+ y: cos y

= Sy + y . fireys) · Ey
= Syn-ySinly)

fuy = <(3 + ycos(y))
= Syn + (b) cosluy) + yEcoly, a

= Syn+ cosMy) - xySinky).



fy = 2yus+ a cosy
Fyn = En (gx3 + a cosuys)

= Syn+ losky) -my Sinkuy)

Fyy = Ely is+ a coslay))
= zu-Sinkey)

Observe : fay = Syn+ cosMy) - xyginly).
-

fuy = Fys



clairatheorem: Fry : Fyne - provided they are~ Continuous

meaning: Order in which
we Differentiate Does not matter.

Generalization: Func= (un)
doesnot

Enyn = Any)a=Fyn)n= Fyn] norder ansFagy = Eay) y= Fynly: Fyny

Eygy= Eyy) y J
Fryn = Fynx = Faxy
-nyy = fyny = fyyx



& F(x
,y ,z) = Xyz3 ,

find Fayz , Fyzne , Fzyn
Fr=fr fy = znyz3 fz=(y)

= y2z3 S = 3xy2z2
S

Fux = 0 Fyx = 2yz3 fzx= 3y2z

Fay = 2yz Fyy = 2xz3 Ezy = bayz

&Fyz = Guyz
fzz = Gryz

(Fuzzy ↓
byzz Fyzn = Syzz Ezyx = Gyz


