Chain Rule

Let f(x)=Bx+5)°>+Bx+5)*+2x+5
Find f'(x) =df(x)/dx =?
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Method 1 (ZRAE) :
f(x)=Bx+5°3+Bx+52?+2x+5
= (27x3 + 135x% + 225x + 125) + (9x% + 30x + 25) + 2x + 5
= 27x3 + 144x? + 257x + 155

Thus,
f'(x) = 81x?% + 288x + 257




Let f(x) = (@x+ 5)3 + (3x + 5)2 + 2x+5 For Flg(x), x]
Find f'(x) =df(x)/dx =? JOF  [0F]
Method 2 (HYIEH;%) i ag 'ag‘x:const.
oF [OF-
Let g(x) =3x+5 ==
Then 0x | 0x | g=const.
fO) =Flg(x),x]=g°+g*+g—x
Thus,
dFlg(x), x oF d oF
fx) = 9, x] _ oF 29 +— =0Bg*+2g+1(3) -1

dx dgdx 0Ox
=[3(3x+5)?+20Bx+5)+1](3) -1
=9(9x% +30x +25) + 18x +33 -1
= 81x? + 288x + 257
ERBEE—EZHR AR f'(x) = 81x2 + 288x + 257
HE @ MiELDEESM—ME - W 2EHFEZE - oJLldouble check your results!




Chain Rule

In cylindrical coordinate system
dr[6(t)] dfdo

dt  df dt

Likewise, for d8[0(t)]/dt

In spherical coordinate system
dr|6(t), p(t)] 0J7d6 N ot d¢

dt - 00dt  0¢ dt
Likewise, for d6[6(t), d(t)]/dt and d@[p(t)]/dt




