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5. THE CHAIN RULE (4/10/2023)

Goals.

(1) The Chain Rule
(2) Logarithmic differentiation
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Math 100A — WORKSHEET 5
THE CHAIN RULE

1. THE CHAIN RULE
(1) We know d%siny = COs Y. |
(a) xExpand sin(y + h) to linear order in h. Write

down the linear approximation to siny about y =
a

N [s{x;w)/= Cvy,
vn(y+h) 2 S;M& + @Y h
(Aside: have  sim (42h) > Syvy Cob + Cony 5w ) \
can Wse Goh a1 o 1% ovder, dheh dv P ordey)

(b) »*xNow let F(z) = sin(3z). Expand F(z + h) to
_Q\w linear order in h. What is the derivative of sin 327
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(2) Write each function as a composition and differenti-
ate

(a) x
of NW) -e? olx)< 3x
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Here {xn - \fg’ Whtre <3r=9><+-)

w o Al@a)  di@ oy ;
ax T dv gy Tag R



(¢) (Final, 2015) * sin(z?)
ot @-.)(2) @{0 ahic ) ’h&fh’f G4 }ww SnP.
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(d) * (7T + cosx)".

‘fl»?s \5 Q»(q(y)) Q,.)}LQ/I @@)sk@“, %(X)=:1*x+6@)(
w4 /y))/: v/(afv) - 87%) = n (\7‘x+aox)“‘/- (1- S

(3) (Final, 2012/) ok Let f(z) = g(2sinz) where ¢'(v/2) =
ch)mm*f Find f (5).
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(4) Differentiate
(a) % Tz + cos(z™)

(7x+(w(>?)) 25 (6 = F =i (X" NX
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(¢c) x (Final 2012) e(sinz) v (o ol
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(5) % Suppose f, g are differentiable functions with f(g(x)) =
x3. Suppose that f'(g(4)) = 5. Find ¢'(4).

Diffeabiatrsg b sdy we scb

L (9(4) 9y =X * 5
wo Y (s(a) (4 =347 %W




Z;Osd”f;"]d’)ms

Nain gt b (x9)= Loy oy
= /(,09(\(&0: \6\(-03)(

comvarts  producdy o Sums
( h Y31)(;}«15 fo ¥YOCL\4C4‘3)

We ke losx for (o5a i ws 10 e M‘l\c{‘[
Lose.

¥ow : “j’lo)jxl —bl.% X:gL’ | 'fﬂ’q %
g’ Y of Hosx
=8 .CO% ~e )

dy 7
St %(QD}Y}Q ’L?\ Cmu(»
oy ~p%°~ ™

]




2. LOGARITHMIC DIFFERENTIATION

(6) x log (e’) =] 0 log(21%9) = Do [,@3 2.
(7) * Differentiate IS}
d(log(az)) _ _| O=L | dioe (12 £ 3¢) = AT+
(a’) dz O % Y dt 0g ( ) +a.+3

6v: Loo(a) =loga +losx

<b> x di:cx2 1Og(1 + xQ) - %log@—ll—sinr) -
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(8) %% (Logarithmic differentiation) differentiate

= 1
Yy = (x +1) sSin - = pCOS T
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(9) Differentiate using | f' = f x (log f)’
(a) x 2"
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(b) x z*
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(d) (Final, 2014) x Let y = 6%, Find % in terms of
x only.



