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3. Let f be a function continuous at 0 and assume that the following limit exists:

(A) (2 pts) Find the value of f(0).
(B) (2 pts) Find the value of f'(0).

(C) (4 pts) Assume that f”(0) exists. Find the value of f”(0).

flx)y 3 2 1 flx)=3—-20—2* .. .
paN = ——— - — — — = A =
Proof. < g(z) = po i e B o , % ili% g(x) = L.

(A) (B, &%, &)

—
=+

P

lim(f(z) — 3 — 2z — 2%) =0,

z—0
HEH) hr%(f(ﬂ?)—?)—%—x ) =lima’g(z) =0-L £l
r—
(HEEEZE)

Sol2: (P15 FEHe )
f(x) —3— 2z — 2?

f(O)éxlg(l)f(a;):glclg(l) e 3+ 3+ 22 4 2?)
= lim(g(x)z? +3+20+2%) L L-04+3+2-040% 23
(v By f 1E 0 241, lim f(x) = £(0).)
(B) (s (R mlE IR Rl ), &%, £—5)
Soll: (775t H)
alclir(l)( <x;_3—2—x):i1£nng(x)20 L =0,




Sol2: (HiEFEHEE)

(Attention: No points will be given if L’Hopital’s rule is implemented at the
beginning. J¥&: —FAta{HEAH L'Hopital’s rule 5t ZE 7. [ A#HEZA f(0) =3 =
lim g(x) 2 § AREHL, B £ RUHHEAREY] )

Sof 12z
K2
)7 é-\_l_‘/\y

(C) CRER, BBEEEN (), iy (R oEmREEE s
&—53.)

Soll: (47883HE)

0
is an indeterminate form of o (1pt), we may apply L'Hopital’s rule to get

1pt , _ , o 9
0.1) @372, S Z2e 1, [@) =70 w /10
z—0 € z—0 2z 2 x—0 T 2
Along with the fact of
flz)—3—2z
0=0- L—hmxg()—ili% o —1,
this implies f”(0) =2 (1pt)
Sol2: (&FsHED)
_ . flz)—3—-2x
(A)f(o)—ig:}ilg(l)T .
is an indeterminate form (FJEHY) of type 0’ 1pt
_ _ s f($) -3 -2z
0=0-L= glgg%xg( ) = }513%(—/ z 1) )
_9 _
z—0 2 z—0 2q 2
f//( ) 1pt n

(Attention: The reasoning of the last equation in (0.1) can not be replaced by
L’'Hopital’s rule.) OEE: L'H HEEMAMEE—RX, EIAALUEH. [HE [ R
WA AT BT B3 ])
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