MATH 155A FALL 13
EXAMPLES SECTIONS 2.4 AND 2.5.

1. For each function below, write it as composition of elementary functions whose derivatives
can be computed by direct applications of the formulas seen in class. Then compute their
derivative.

(a) secx.

(b) Vab — a2
(C) s1nx+2x)3
(d)

tan x2

Solutions.
In all questions we shall employ the chain rule:

(f(g(x) = f'(g(x)) ¢ (x).
(a) Recall that secz = ——, so secz = f(g(z)) with f(z) = L and g(z) = cosz. Now

cosx’

1
f/($) = _Pa
g'(x) = —sinuz,
thus
1 sin
(secw) = ———5—(—sinr) = ——.
cos? cos?x
This can be written as
, sinx 1 sinz
(secx) = = = secx tan .

COS? X  COST COST
(b) Vab — 22 = f(g(x)) with f(z) = \/z and g(z) = 2° — 2%. Now

f@ﬁ:i%,

d(z) = 5z — 2,

thus
. 1 s _ bat—2z
(Vad —2?) = —Qm(?)x 2z) = W
(c) Write
fla) = ———— = (sina + 22)~" = f(g(x)

(sinz + 2z)
1
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with f(z) = 273 and g(z) = sinx + 2z. Then
f/(.I) = —31'_47
g (x) =cosx + 2.
So,

1 '_ 3cosx + 6
(sinz +2z)3)  (sinz +21)4

(d) Notice that we have the composition of more than two functions here. In fact

e = J(alh(ula))
where
fe) ==,
g(z) = tanz,
h(z) = V',
u(z) = 2° + 1

A successive applications of the chain rule yields
(f(g(hlu(@))))" = F'(g(h(u(x)))) (g(h(u(

— Fg(h(u(@))))g
= ['(g9(h(u(2))))g
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Computing

Hence

1 ' 1 ) 1
— | = sec* Va2 + 1 —=2
(tan\/x2+1> tan?vx2 + 1 2v/x? + 1
B rsect Va2 +1

B _\/x2+ Ttan2v22 + 1
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