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Chain rule:

1-1f Fx&Fy are contain &w=F(X,y),y&x are function
of (t) only.

ow ow 6x+6w ay
at dx at ady at

2-1f W is a function of (x,y&y) in the same time

x=F(r,s),y=F(r,s)&z=F(r,s)then

Examplel: Find the derivative of w=3xy if x=cos t
&y=sint
Solution//

ow ow 6x+6w ay
ot dx at a9y at
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dw 3 ow _3
& = 3x. 9x Yy
x . dy "
3 sin t. Frie = CO0S
ow ,
T 3y x(—sint) + 3x+cost
ow .
— = —3 x sin’t + 3cos’t
ot

Example2: Find the derivative of w=xy+z if x=cos t
y=sin t &z=2t>
Solution//

dw _ dw ax ow 6y+6w dz
at  ox at dy dt 0z 0t

=y.(-sin t)+x*cos t+1*4t

= - sin?t +cos*t +4t

H.W. Find Z—v:in termsofw=x*>+y’ x=cost.y=
sint

Example 3: Find ‘;—':' w=2ye*-In z , x=In(t? + 1)
y=tan~ 1t &z=e'
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Solution//

dw _ dw ax ow ay ow 0z
at  ox at dy at dz " at

aw 2y oF 2t 26 1 +—1 .
—_— = e". e". . e
ot y t2+1 t?24+1 z
ow 2 2t 2 1
— =2tan"1t e+ 4 2eln(+) _—___
ot t2+1 t2+1
1

Example 4: Find

ow r
. &— in terms of r&s if w=x+4y+z*  x= =

,y—2r + In 2s &z=2r

Solution//

ow dw ax ow ay+aw dz
or ox ar dy or 0z Or

w 1 1
—=—+4+16r+8r=—+24r
ar s S

dw ow ax ow ay ow 0z

ds Ox as ay as 0z 0s
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ow -1 4
s 2 s
W i
das
+y? X=r+s,y=r—s

Example 5: Find Z—v: & n terms of r&s if w=x?

Solution//

ow Ow dx Odw 0y

or ax'6r+0y'6r

— =2x.1+2y =4r

dw 0w dx Ow 0y

ds ax'as+6y'as

ow
55 =2 1+2y. (-1 =2(r+5) - 2(r—s) = 4s



