Calculus MA1001-B Quiz 3
National Central University, Oct. 8 2019
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Problem 1. (2%) Let f be a function defined on an open interval I, and ¢ € I. State the definition
of the differentiability (¥ &) of f at c.

Solution. f is said to be differentiable at c if the limit }llin%) flet hiz — )

Problem 2. (3%) Use the definition of differentiability of a function to find the derivative of y = 3.

exists. a]

Solution. For x # 0 and h # 0,

(x—i-h)%—xé_ (z+h)s — a3 B 1
h h[(z+h)5 + (z+h)sas +a5]  (z+h)5 + (z+h)sas +a5
Therefore, if x # 0,
’ (x—i—h)%—x%_l, 1 1
im ——— = lim 5 T = 3T 3.
h=0 h h=0 (x +h)s + (x + h)3z3 + 23 3
(0+h)s —03 )
On the other hand, lllin% Y = }llirr(l) h~3 does not exist, we conclude that
d | L% dtexo,
— r3 = 3 o
Az lo= DNE. ifc=0.
Problem 3. (5%) Let f: R — R be a differentiable function, and
sin(4x) T
f(tanzx) = o Vxe(—g,g).

Find f'(1).
Solution. Since f is differentiable on R and tan is differentiable on (— g, g), by the chain rule we

find that the function y = f(tanz) is differentiable on (*g, g), and

if(tanx) = f’(tanx)sec’ z Ve (—I z).

dz 272
On the other hand, since f(tanz) = w and
d sin(4z)  4(2* + 1) cos(4x) — 2x sin(4x)
dr a2 +1 (22 +1)2 ’
we find that
4(2? +1 4x) — 2x sin(4
f'(tanz) sec® v = (2" + )CE);Q( f)l)Z vsin(4) Ve (—g, g)
In particular, for x = %, we find that
2
4(Z +1)cosm—2- Zsinn —64
J'(1)- (vV2)' = ST : = ;
™ 12 72 + 16
a (5 +1)
thus f'(1) = —— o

2+ 16



