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Problem 1. (10%)

Set
(A) (Way I.]
1 A B €
z(z+1)(z+2) x+z+1+x+2'
1=A(z+1)(z +2)+ Bz(z+2) + Cz(z + 1)
closcx—O#l:A-1~2=>A=%
a1 5571 = BT84 18 =1
r=-2=1=C(-2)(-1)=C=1}
(Way II.]
1 A B

z(z+1)(z+2) B z(z + 1) S (x+1)(z+2)

1 1+_—1_ 1 1 +i
T 2\z  z+1 2\z+1 z+2/°

[common part]
1 1

2 2.

B - T Tz

1 1 —q 1
/< TG 8 ‘/%*m*miz)dx

1 1
=§ln|x|—1n|1:+1|—|-§1n|x+2|+C

1, |z(z+2)
= T
2 ez ¢

Note that:
If students do not write down the constant C, only one point will be given.

= dz . it dz
(B) /] z(z+1)(z+2) ztlliélo z(z+1)(z+2)

_ e A |x z+2)|
From (A) = tliioo 2W)1|:1
o1, e +2 3
A e )

t 1(1+2
lim —|t( H2) = lin —' (1+3) =
t=oo (t41)2 50 (1+1)2
Since In(z) is continuous at z = 1

B=t

[t(t +2)| 3
Ina———5_ =
1 " ﬁtz(fl);n 114;

g L Ul
E(lnth_:& 1 1) 1114)
3

;lnz = %lngz %(1114 ~In3) = %(211‘12—11‘1 d=mn2- %1113

n 1 n . )
(@), Tap= - (=Lt <A> In(1+k) or o 2:(—1)"~1 (7;) In(1+ k)
N ;
1 n+1 g n+l
S _1\k . . k
or — Z( 1) (k B 1> lnk o1 o Z ( > luk

n41

1 [ T . i
or — (-1) (k31> Ink or n'z ( >lnk

= lim
t—0



kg
z? -4
Sol. Since the domain of f is R\{—2,2}, so £ = +2 can’t be critical numbers or inflection points.

(A) (1) (1.5pts) Since

Problem 2. (15%) Let f(z) =

i = d li T)n=100.,
lim f(z) U § ()
so f has vertical asymptotes x = —2 and z = 2.
.. Dost 8z _
(i) (1.5pts) Evaluate that f(z) = =2z + . Since
z? -4 z?2 -4
&

Jim {f(z) — 2z} = lim {
so f has a slant asymptote y = 2z.

213
z2 -4’

2} =0=lim {f(c) =22},

72 —

(B) Since f(z) =

f(z) = 62%(z® —4) — 22% - 22 22%(«® — 12)
& -1y ERE
(i) Let f'(z) =0. Then z = +2+/3. We obtain critical numbers are z = +2+/3.

(ii) Since f'(z) < 0 on (=24/3,-2) U (=2,2) U (2,24/3), f is decreasing on (—2+/3, —2) U
(=2,2) U (2,24/3).

(iii) Since f'(x) > 0 on (=0, —24/3) U (24/3, @), fis increasing on (—aoc, —24/3) U (2V/3, o).

(iv) Moreover, by the First Derivative Test, f has a local minimum value f(2+/3) = 6+/3 and
a local maximum value f(—21/3) = —6+/3.

(C) Evaluate that
f”(l‘) s s (81:‘3 - 4817)(3;2 = 4)2 _ (21:4 = 241.2) , 2($2 . 4) o

@ -4y

_ 4z(22® — 12)(2® —4) — (22! — 242%)+ 42

(@ —ap
_ 4x(22% — 202 + 48 — 209 + 244?) - 4z
(@)

_ 16z(z® +12)

=@y
(i) Let f”(z) = 0. Then z = 0.
(ii) Since f”(z) <0 on (0,2) and f“(z) > 0 on (—2,0), f has an inflection point (0,0).
(iii) Since f”(z) > 0 on (—2,0) U (2,0), f is concave upward on (—2,0) U (2,00).
(iv) Since f"(z) < 0 on (—o, —2) U (0,2), f is concave downward on (—oc, —2) U (0, 2).



(D) Sketch the graph of f.
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