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There are different kinds of derivatives:
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dB3g* +29+7) _ d3¢?) | d(2g) , dT
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Thus, we are seeing that
d, df d
% = d{} ﬁ , which is the chain rule.
. dy 2
Example: Find . when y = (22 — 5)°.
x
If g =2z — 5 then y = g°.
dy dydg dg* d(2z —5)g
o T BT 9g(2 - 0) = 2(25 — 5) - 2
dxr  dg dx dg dx 9 0) (22 -5)
= 4(2x — 5) = 8z — 20.
. dy 3
Example: Find o when y = (3z — 4)°.
If g = 3z — 4 then y = g3.
dy _dydg _dg’ d(3z—4)g _, , 2
== ==— -’ =3¢°3-0) =93z — 4
der dg dx dg dx 9 ) (B —4)

= 9(92% — 242 + 16) = 81z* — 722 + 144.

d
Example: Find d—y when y = (2z — 5)%(3z — 4)3.
x

dy  d(2z—5)2(3z —4)* 5 d(3x —4)®  d(2x —5)? 3
de dx = (22 -5) dx + dx (32 —4)

= (22 —5)*-3(3z —4)? - 3+ 2(2x — 5) - 2(3z — 4)3

= (22 — 5)(3z — 4)%(9(2x — 5) + 4(3z — 4)) = (22 — 5)(3z — 4)*(302 — 61).

dx™/'m
Example: Find ¥ when m and n are integers, n # 0.
x
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Example: Find — when y = ——.
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. dy V1 + 22
Example: Find % when Yy = ﬁ
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Example: Differentiate 1x7

(1+22)1/2 (1 —a2)2

2

e with respect
x

This is the same problem as:

Find % when z =

p
Since % = @d—p
dr  dpdx’

2

e and p = 2.
x

dz (dz/dx)

dp  (dp/dx)

(1 + $2)1/2(1 _ $2)3/2 :

to z2.
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So
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Example: Find T when 2% + y* = 4a*z°y*.
T
d(z* +y*)  d(4a?2%y?) S dot  dy? 142 dx?y?
f— . 0] _— — = 4Qa .
dx dx dx dx dx
dy dy?>  dax?
S 42 +4y° = = 4a® (2°—— + ——1* ).
0 x+ydm axdx+dxy
d d
So 4z3 + 4y3—y = 4a® x22y—y + 2xy?
dx dx
d
= 4a2$22y—y + 4a*2zy2.
dx
d d
So 4a® — 4a*2zy* = 4a2x22y—y — 4y3—y.
dx dx
3 29,2 2,2 3\ 4y
So 4z° — 4a*2xy :(4a:1:2y—4y )d—
x
g 423 — 4a?2xy? _dy
© 4a2x22y — 4y3  dx’
dy 23 —2a%zy?
So - = ——""
dr  2a2x%y — y?
d
All we did is take the derivative of both sides and then solve for d—y
x
d 3at 3at?
Example: Find ﬁ when = = 1—3753 and y = 1 it?’
Since 3at? 3at ’ ; dy dt dz ; dt 4t
1n = = = T —_— = r— - = r— .
YT s 1+1¢3 ’ dx dr  dx dx
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