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Math 100:V02 — WORKSHEET 7
THE CHAIN RULE

1. THE CHAIN RULE , .
315 (4 3%) $29ny 3375}

(a) Expand sin(y+h) to linear order in h. Write down
the linear approximation to siny about y = a.

Sr'n(\ba-\{)'ﬁ Sv'hb-') + (cos y ) h
SnY £ %ngsr wa- (4-0)

(1) We know %Siny = COs Y.

(b) Now let F(z) = sin(3z). Expand F(x 4+ h) to
linear order in h. What is the derivative of sin 3z

F(x+N) 2w (30XW) =S (3% 20 ¥ Sim 20+ (24)-3)
FF() + (oo 3)h
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Say T = 8w) whoe Y= CX

0 Syrh) 2 ) P
Hus,
F(xrh) = £(clxn) 2 §lox+ch)
o §(ex)+ F(en)-ch
= ¥(x) » (F'(cx)-c)'l”

% &d; (f(cw) - g,(CR)'Cj
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(2) Write each function as a composition and differenti-

ate
(a) €37 hore é},xQGS YWa3x%
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(¢) (Final, 2015) sin(z?)

@ erie 1 n(xt) 331;)9 )‘\)rl‘l 8- Xz
< d(Sin(x)) Cin 0 0’&111@) do .
Ax ° dx ° do a}-gccz(?ﬁ)ii
@ dlsmeD_ (st &D d(xy)
—dr =~ TJx) ax = (o (x)- ax

@ (31»[\(2)) = CLO(XZ)'D\X

(d) (7T + cosx)".
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(3) (Final, 2012) Let f(z) = ¢(2sinz) where ¢'(v/2) =
V2. Find f' (%)

by th chain e, §7x)- q'(asir)-3 o x



(4) Differentiate
(a) 7Tz + cos(z")

(% 03 G} 3 ~Sinie)- o™

(b) eVe? o
d(e @) d('”) dr) Lo
ax T dltex  deex  da

e 1 s
e (-Rinx)

(¢) (Final 2012) elsin®)”

eV Y o)
(Q(mnn)) "'C(glm)- 29 x-Ced X

(5) Suppose f, g are differentiable functions with f(g(x)) =
23, Suppose that f/(g(4)) = 5. Find ¢'(4).






2. DIFFERENTIATING LOGARITHMS

(6) log <€10) = log(2100) =
(7) Differentiate
(a) —d(logfgm)) = Llog (12 +3t) =
<b> %xz 1Og(1 + 5132) — %log(%lrsinr) —



(8) (Logarithmic differentiation) differentiate

_ 2 o . 1 . ,COST
y—(z +1) SINT - = e

(9) Differentiate using | f' = f x (log f)’
(a) x z"




)cos X

(¢) (log

(d) (Final, 2014) Let y = 2'°%. Find (% in terms of
x only.



3. MORE PROBLEMS

(10) Let f(z) = g(2)"®). Find a formula for f’ in terms
of ¢" and .

(11) Let f(0) = sin?@ + cos?6. Find g—g without using
trigonometric identities. Evaluate f(0) and conclude
that sin® 6 + cos? = 1 for all 6.



(12) (“Inverse function rule”) suppose f(g(z)) = x for all
T.

(a) Show that f'(g(x)) = -

g (x)

(b) Suppose g(x) = e*, f(y) = logy. Show that
f(g(x)) = z and conclude that (logy)" = é

(¢c) Suppose g(f) = sinf, f(x) = arcsinz so that
f(g(0)) = 0. Show that f'(r) = .

1—2x




(13) (Final, 2015) Let zy* + z%y = 2. Find % at the
point (1,1).
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