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x +4 ~. . x +4 
1. Suppose L = liI1} -;-一一. This mcans that we want to calculate -~ 一- when x 

x→ x L

一 1 --- x L -l 

approaches 3. Thus, L is equal to (a) 112 (b) 3/4 (c) 7/8 (d) 8/9 

X 2 + X - 20 
2. Suppose L = iirn .In this case, L IS(a)O (b)-l(c)-9(d) 

x + 5 

undefined (it cannot be calculated). 

e X 一 l
3. Suppose L = l i f!l ←一一~. In this case, L is (a) 0 (b) 1 (c) - 1 (d) undefined. 

U . X 

1 'T'L _ _ df (x ) . / , 1 
4. Suppose f(x) = 一 . Then一一!... is (a) 一 如) x (c) 一 x (d) 二i

x d'( X ,-/ x 2 

1. ， 1 1.: 砂5. For the expression ..J..,; + v y := S, the derivative ... .J' can be found implicitly as (a) 
尸 dx

3 y 2 / 3 

2 x l/ 2 

y
-x 

3
-2 也 (c) 一;4 (d) 主

1. X - X 

df(x) =_ /_, 1 , __ ,u X 6. Suppose f(x) =xx
. Then一一 is (a) 一 +x (b) x~(I+lnx) (c) - xlnx (d) xX 

dx x 

7 .Supp侃你) =x+ 3x2
. Inen ff(拍 is (似(伽(1 +x) (c) x2+X3+C (d) 

i」仇仇2+X恃x此 H 叫 i s刊山……a“ω叫c∞叫O叫∞n

8. For x>沛0， t伽h出ea帥r閃ea enclosed b句y f哎r泓怕x吋)=可x3 an且.ld f你{x圳x吋)戶=xi臼s (ωa吋) 1 (ωb盼) 1川/坪4 (ωC吋) 3/4坪4 (付糾d向)1ω/危2.

r p" . " cot x - cotx 
9. Supposc f(x) =~于一τ. Then If (x )dx is (a) 一一 +C (b) 二竺土十c (c) 

x 2 .J16 - x 2 r ' , 16 , - / 16 

一 …一 一﹒… v

一三斗C (d) -:二三二十C. Here C is a constant. 
16 16 

10. Supp恨你) =xex
. Th叫你)必 ís 例如C (b)的C (吋仙cX +C (d) 

xeX-eX +C. Here C is a constant. 

i有向仍有過目 ，請繼綴作答)



編號 338 國立成功大學一00學年度碩士班招生考試試題

余所組別 : 體育健康與休閒研究所乙組

考試科目 : 微積分

※考生請注意 : 本試題口可回不可 使用計算機

( 伊利 Part B 計算題 ( 裂 主 題 )

共 3 頁司

考試日期 : 0220 . 節次 L 

1. Thc definition of 可(x) whi -z wich is called dedmtive offb)wi也 respect to x, is the 

r悶帥a剖咐t旭e of伽耶 of圳f盯f(伏糾x吋) fo叫叭I

正￠耳τ

lim f(x+ 的一 f(xL = lim 主立士坐 一 f(x)
h• o x +h-x ιo h 

山間的e the abo叫心。 calculatefwheref(的2 (闊的

(b) Use the definition to show 出at the derivation of f(x)=lxl does not exist because 

令?] C臼叫忱叭ωa剖忱飢圳ICl川Cαωu叫i

(ωt此七題 5 分)

2. Sl咖… ha】1a叫i臨f位伽伽伽叫叫fer川川川r悶昀m削e臼m叫n叫lti a叫a吋伽咖世ω伽O叫Inl z?=刁2.1<而沁川〉川)so叩O叫yw附e盯ω叫ca叫a缸r叫

th旭e right side to have dy = 2 dt. Then integrate both sides to get y ::: 2t + C, where C is 
a constan t. 

(a) Please use the above definition to solve for y 恤金::: sint + t (此題 5 分)
dt 

(b) A free-fall body's motion 叩verned by the di伽ntial mationQ=Lwhere
dt ' 

g is the gravitational acceleration. Please solve for y (此題 1 0 分)

(c) Ifwe know the initial condition ofy, then C can be evaluated. For examplc, ifwc 

know that y= l at t=O, then .from y = 2t + C we know that 1 = 0 十 C ， which mcans C 

=1. Suppose we know that y一Yat 叫 and 生 =v at t=O. Use these initial co叫tions
dl 

d
2 
Y-to show that thc equ剖lon 互了一g can be solved to get y = y 十 Vt + gt2/2 . (此題 5 升)

http:fflg-r.tI
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3. The velocity of a point in rcference frame N is defined as taking the derivative of 

its position vector with respect to time in :frame N . For example if the position vector 

P =2t 品1 + si nt 丸， then the velocity is 2 ñJ + cost ñ2 • Here nl and ñ2 are unit 

vectors 伍xed in 企ame N, and therefore do not change with time. 

(a) A disk (called body B) is rotating relative to the fixed reference frame N. Pont 0 is 

fixed in N and also in B. Another point Q has the position vector RbJ = R(cosωt Al + 

smωtñ2 ) relative to point O. Here R and 的 (ang叫缸 speed) are constants. This means 

曲的 Q is tìxed in frame B but is moving in 企個le N. Calculate the velocity of Q in 

frame B and in frame N. (此題 1 0 分)

(b) From the figure we know b[ = cosωtAi +sinωt丸 ， and h= -sinωtn [ +cosωtn2 • 

Show that the cross product ω b) xRbl is cqual to the velocity of Q in frame N. (此題

5 分)

(c) Actually if body B is rotating in N wi出出e angular velocity (ÏJ ==ω b3 :::ω 品3 ' then 

taking time derivative of a vector P in frame N is equal to taking time deI廿ative in 

frarne ß P 1 us the teml 品 x P. With 血is knowledge, if P =叫1 , calculate the velocity 

in frame N . (此題 5 分)
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