—. KIBR:

(8) (10%) lim 2 HD = 2" = 1)

sol.

Using L’Hopital’s Rule.

ox(e®+1)—=2(e"—-1) . xe"—e"+1 . we® et 1
lim = lim ——— = lim = lim — = —.
z—0 Qj3 x—0 3372 z—0 63:' x—0 6 6
1+tanz, 1
b) (10%) lim(——)33
(b) (10%) %0(1+Sinx)
sol.
1 t an i
Consider lim(ﬂ)z% — lim e (TR **
z—0" 1 +sinx z—0
<1+t:‘mx> In (1+tz.mx)
Using L’Hopital’s Rule to compute lin[l) Lisinz 2 hII(l) H;mx
T— x T— x

( 1+4sinx ) sec? z(1+sin 2)—cos z(1+tan )
. 1+tanx (1+sinx)?
= lim

z—0 3372

sec? z(1 + sinx) — cosz(1 + tan z)
m
z—0 322(1 + sinx)(1 + tanz)

’ 2sec’ ztan x(1 + sinx) + sinx(1 + tan )
= lim
2—0 62(1 4 sinx)(1 + tanz) 4+ 3z2 cos (1 + tanx) + 3x2 sec? z(1 + sin x)

i 2sec? rtanz cos ¥ + (4sec? z tan? x + 2sec? z)(1 + sin z)
= lim
20 6(1 +sinz)(l+tanx) + - --

sec? rsinx + cos x(1 + tan )

6(1+sinz)(1+tanz) + - --

DO | —

1+t
Therefore, lim(ﬂ 2 = lime
z—0" 1 +sinx z—0

1
l+tanz\ .3
In ( 1+4sinz ) z

N|=

= €2.



(a) (10%) y=10°"""
sol.
y = 105in‘1(m)
In(y) = sin™!(z)In(10)
1
£ = n(10) 7
1 sin~(x
y = ln(l())ml() (@)
B,

y = 1051’71*1 (z)

y = exp(sin~

H()in(10))

ESL A Ganrs

y' = exp(sin~(x)In(10)) *

(b) (10%) y =

(Inz)z, z > 1.

(In(10) 11_

) g

sol.

y = (in(x))}

Infy) = §(in(n(@)
%:%mmm@»+§%éy*ﬁ hAEil
y:umwﬁ@mmmw)+§u%»ﬂﬁﬁﬁﬁ
y = (in(x))}

y = cp(3(Inin(2)))) 1
Y/ = exp( Inlin@)) * (n(in(a) + 5 (2
y = (i) (S In(in(@)) + 5())




=, (10%)
BRMG y =22+ 1Ry = —§x3 + 2. SR BB A F AR YIRO BT T e

sol.

HiE— y =2+ 1 E—8 (1, + 1) 2VIRE

y— (2 +1)=2t(x —t) il y =2tz + (1 —t?)

AR y = —52% 4 20 L85 (s, —55° + 25) ZUIRE

y— (=32 +2s) = (357 +2)(x—s) B y=(—35"+2)z+ 3

FYIRR RS IR —TE#R,

2t = 2—14* A 1—t = 242 (1)
1-¢* = 3° (2)
FHs=0,0lt=1
#s £ 0, RS 14+t = 3s (3)
(1) 3) ==\MEmE  *+2s—3=0 Ell s=1 ,t=1%

HOLREIYTE =16, 2515

y=ta- el (Lo y=tr+3)
y=—10(x +5) + 26 (ie y=—10z—24)
y = 2w



.

(10%)
2
£y W 22— — oy = 1, BRI (2,1) RIS ER Ry 1Y

dx? @21)

sol.

-yt —ay=1

20 — 3Pyl —y —ayl =0

2z —y

)= —— <
Y x + 3y?

|(x=2,y=1) = 5

Hence the tangent line is y — 1 = 3(z — 2)

yl(z +3y°) =2z —y

y(z + 3y*) + y/(1 + 6yyr) =2 —y!

2 — 2y1 — 6y(yr)? A
= z + 3y2 |x:2,y=1,y/:% _ﬁ

yl

o



. (10%)
ESRSER f(r), REBGEHS 1, y— f(z) BHER (0,4), BE 1 <z < 3 2
SERA, TOLE > 3 B o < 1 BEEH, RK (o) BERHI%.

sol.

Let f(z) =2+ ar®* +br+c f(0)=4=c=4

Since f(x) is decreasing on (1, 3) and increasing on (3, 00) and (—o0, 1), f/(1) =0
and f'(3) = 0.

Hence a = —6,b = 9.

Thus f(z) =2 — 622 + 9z +4 f’(z) = 62 — 12 = ["(2) = 0.

Hence inflection point may be at x = 2.

Since f”(z) > 0 for x > 2 and f"(z) < 0 for x < 2, inflection point is at x = 2.

Hence the inflection point is (2, 6).



5. (10%)
() IREEBCE T ST, SRR 2 A, AR O AR, LIRS 3 AR, 4
v BIREHENAZER o BIRNBRZHEA. R o, BHA o BREA.

sol.

T
=cot™! -~ —cot™!Z
« CO 12 CO 3
do —1 1 (-1) 1
e -
dv1+(5)° 12 1+(3)° 3
12 3

Tt 0t
—108 — 1222 + 432 + 322
(144 + 22)(9 + 2?)

324 — 9z
(144 + 22)(9 + 22)
(x —6)(z +6)
(144 4 22)(9 + 22)

d
Solve d_a = 0 for critical points.
x

do

o=
(x —6)(x +6)
(144 + 22)(9 + 22?)

= -9
= =416

da
e positive on (—6,6), negative on (6,00), therefore the angle a have maximum
x

value at x = 6.



. (20%)

Wl
Wl

Fy=ux3(x—3)

]

(a) KL EETZH FE WL it
sol.
Let f(z) = 2'/3(x — 3)/3,

then f'(z) = 12723 (x — 3)?3 4 22'/3(x — 3)71/3 = W

. . , T z—1 g 1-1/z
SIHCQ llmxﬁoof (SC) = llmxﬂmm = llmwﬂmm = 1,

x(x—3)%—a>

and limy oo f (2) =2 = limy_oox/?(2—3)*2—1 = lim,_ —73

; —6224-92 1 —6+9/x _
im0 2273 (2—3)4 /3 421/3(z—3)2Bata® limg oo (1-3/0)3+(1-3/2)2 /341 2,

we obtain a asymptote y = x - 2 at x — oc.

(Similarly, we can also find a asymptote y = x - 2 at  — —o0)

(b) REBEF TS KRR EE,
sol.

z—1

According to (a) , we have f'(x) = v vl

We may say that f is increasing on(—oo, 1)U(3, 00) , and decreasing on (1,3).

(c) KEBEFME E (concave up) KMAT (concave down) HIHiE,
sol.

According to (a) , we have In f'(z) = In(z — 1) — Inz — $In(z — 3)

@) _ 1 2 1
= fl(z) — x—1 3x 3(z—3)

= 7(2) = srp g
Then we obtain that f is concave up on (—o0,0) and concave down on (0, 3)

,and (3, 00)

(d) KRICEBEIFTE B0 E b S 3.
sol.
According to (b) , f/=0= 2 =1, and f’ doestn’t exist at x =3 .
It is easy to observe that f(1) = 2%/ is a local maximum , and f(3) = 0 is

a local minimum .

(z—3)3 3421 /3 (2—3)2Bota?



According to (c¢) , we may find a inflection point (0, 0).

(e) TEELERBUZ fE,

sol.

(Skip)



