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複

閱
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初

閱 評
分複

閱



Problem 1. (10%)

Set 
(A) [Way I.]

l A B C ＝一十 十 ． 
x(x 十 l)(x+2) x x+l x+2 

1 = A(x + l)(x + 2) + Bx(x + 2) + Cx(x + 1)
close x = 0 * 1 = A·1·2 今 A=1

x = -1 * 1 = B(-1)(1) 弓 fl= -1
x=-戸1 = C(-2)(-1) * C = t

[Way II.]

l A B = + x(x + l)(x + 2) x(x + 1) (x十l)(x+ 2) 

=�(�+ x�\ )
-�(x:l 十 x�\ )

[common part] 

=;> 
2 1 2 一十 十x x+l x+2 

j 1 dx = j上二十』
x(x + l)(x + 2) 記 記十 1 X +2 ) dx

1 1 = - ln lxl - ln Ix+ 11 + - ln Ix+ 21 + C 2 2 
1 lx(x+2)1= -In 
2 (x + 1)2 +c

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

(B) 丨OO 虛 dx = lirn 
1 x(x + l)(x + 2) H= l x(x + l)(x + 2)

l lx(x + 2)1 J
x=t 

From (A) = lim -
巨oo 2 (x + 1)2 x=l 

1 1t(l+2)1 
= lim - ln （ t---t<X> 2 

lt(t + 2)1 11(1 + t)I 
(t+l)2 

lim = lim = 1 Hoo (t + 1)2 尸0 (l+f)2 
Since 止(x) is continuous at x = l 

* lim - In 1 1t(t+2)1 3-In 一（ ）
巨o 2 (t+ 1)2 4 
1 lt(l + 2)1 3 = -(ln lim -In-
2 H<X> (t+1)2 4 ） 

3 ln 一
22 ）

13 14 1 1 1 =--In -= -In- = -(ln4-ln3) = -(2 ln2 -柘3) = In 2 - -In3
24 23 2 2 2 

1 
n 

(C) In = 主仁 1t+1
(�

) 
ln(l + k) or 』立 l)k-l

(: ln(l + k)
k=l ) 

or 1 n+l
(

n 主(-1t k - 1
)

扣k 01 立(-lt(
n lu k 

k=l k - 1) 
n+l 

or 1 
L( l)k 

(
n n+l 

訌k=2
- k _ 1) 

Ink or� 芷(-1l (k : l) 
In k



Problem 2. (15%) Let f(x) = 
2x3 

x2 - 4·

Sol. Since the domain of f is照\{ -2, 2}, SO X =土2 can't be critical numbers or inflection points 

(A) (i) (1.5pts) Since
lim f (x) = w and lim f (x) = w , 

X-+2+ X-->(-2)+ 

so f has vertical asymptotes x = —2 and x = 2 
2x3 阮

(ii) (1.5pts) Evaluate that f(x) = - = 2x + -—. Sincex2 - 4 x2 - 4 

lim {f () } { 
8x 

x -2x = lim ——- } = 0 = lim {f (x) - 2x}, 
X->(JJ X--+C/) X2 - 4 X-->-(JJ 

so j has a slant asymptote y = 2x 

2x3 

(B) Since f(x) = — , so
x2 - 4 

f'(x) = 
6x2(x2 - 4) - 2x3 ·2x 2x2(x2 - 12) 

I --') A 、') (x2 —4)2 . 

(i) Let f'(x) = 0. Then x =士2翥We obtain critical numbers are x =士2翥

(ii) Since f'(x) < 0 on (-2矗，-2) u (-2,2) u (2,2\/3), f is decreasing on (-這，-2) u
(-2, 2) u (2, 2翥）

(iii) Since f'(x) > O on (-w, -2蓋） u (2矗，叮fis increasing on (-媯－這） u (2矗，(j))

(iv) Moreover, by the First Derivative Test, f has a local minimum value f(2翥） =6矗and
a local maximum value f仁2矗） =  -6氙

(C) Evaluate that

f"(x) = 

＝ 

(8x3 - 48x)(x2 - 4)2 - (2x4 - 24x2) ·2(x2 - 4). 2x 

4x(2x2 - 12)(x2 - 4) - (2x4 - 24x勺4x
(x2 - 4)3 

4x(2x4 - 20x2 
+ 48 - 2x4 

+ 24x勺4x
(x2 - 4)3 

16x(x2 
+ 12) 

(x2 - 4)3 ·  

(i) Let f"(x) = 0. Then x = 0.

(ii) Since f"(x) < 0 on (0, 2) and f"(x) > 0 on (-2, 0), f has an inflection point (0, O)

(iii) Since f"(x) > 0 on (-2,0) v (2,oo), f is concave upward on (-2,0) v (2,oo)

(iv) Since f"(x) < 0 on (-oo, -2) v (0, 2), f is concave downward on (-oo, 一2) V (0, 2) 

D 



(D) Sketch the graph of f

／

�:::�/J 
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