
管院微積分聯合教学　禽孝二 Nov 29, 2016

考試時間120分鐘･題目巻島雨張紙,共三頁･満分120分｡所有題目的答

案都請依題捌瞑序依序幕在答案巻上,而是非輿填充題必須鳶在第-頁｡答案

巻務必窮撃競､姓名,題目巻不必撤回｡考試開始30分鐘後不得入場,開始

40分鐘内不得離場｡考試期間禁止使用字典､計算機､任何通訊器材並請勿

自行描帯任何紙張,達者成績以零分計算･監試人員不得回答任何閲於試題的

疑問｡ Questions are to be answered on the answer sheet provided･

是非題ⅢueorFalse (20po血S) ･講答T (mue)或F (False) ｡毎題2分｡ (不需

詳列過程･請依題競順序依序幕在答案巻第一頁上｡ )

千 l･ Ifh(3) - ∫(82), then h〝(3) - (28)2f′′(82)･

廟=坤か2年　間討',右･-調所)･

#2･ If A - f(JB), then the percentage change in A is approximately equal to

50f'(＼佃)

J5f(Ja) I

tooRsLoo勘oo土蒋喧認証



千 3. The relative minimum of ∫ is always less than or equal to the relative maximum

off.

厨f'm咋十尋. T高雄)十一-i,--年on1

%ニー1, I cLre crTtrceJ nMber.

The sRln C庇of f′ TS
十　　一　　一　　十

-I 0 i

根粒e rela:tTye鴫TrM fL-I)--ユ　omd

YelatTve面M fL')-2　g"t鉦>f(-i)

千 4･ If 3 - C is a critical number of ∫ and f'(8) changes sign from negative to

positive as we move across a芋c, then ∫ has a relative minimum at aにC･

両,詳:kX:00 ･T-｡ - cr.tr-一面訪

印n)ニ2生0,者とOj拘)=2%,0,%,0

B"t I(o)-両所の融涙mTn,-Mum, "low同e fFi-

丁5･ If-y,then (:)a> (三)y･

転t<日:)X>朝ibr X-l･

千6･ Suppose P(i) represents the population of bacteria at time t･ and suppose

p'(i) > o and P"(i) < 0; then the population is increasing at an increasing

rate.

PI(t)→o圭P(t) rs Tn保雄Tni

p'I(I)<D　うP/(t) IS長creQSTn争Wkre P/(I) I-5

最低k ofc恒e GI ptt)面re準ct t｡助e･

S｡, P(I) r3 ,-mcyeasTN争0:t久二de飽≦立車庫e･

2



T 7･ Ifcisacriticalnumberoffwherea< C<bandf"(a) < Oon (a･b), thenf

jisyr,ela<ti;emaoxhimutmGiat:,=C. TmP,,･5 - f''壱続編翻噂

励再開ふ-ahd妨詩碑ueuS- (4tL)･高

岩･!,T!, <C:`誓書詰諸
Dm-vak的商, チ hao久IDで鮫yn8--読煮詰

T　8･ If(C,∫(C)) is an infection point off and iff'is de丘ned and continuous at a'= C,

is a relative extremum of f'.

し帝)諦-確かp訪得ず擁鞠繭軸　　　　　　　　ヽ　　_　PIl,
C,f(68)元締1-唯drfm Pu岬も　vj J　~　g

de+,航ear c鵠築諾喜怒豊'
う'-Ch甜%ニC

bJ Fl宙-痴驚七読I'")ふみlolCLP

then f'(C)

TI cS

I'ICx)ふ

ん狛8･ eS

cJ x=C,

utre勅励哲fI･

F　9.Let植)

囲 告
鯵∈Ll,0)

¢=O

a;∈ (0,1]

then ∫ has absolute extrema on I-1, 1]･

--,X oeT薙岩同点坤ニー
Gh rl､ et

b話'擁)くo(Mto･II,{o部一缶ぜ　Vの

･諸:-thILs岩fo骨壷嵩`嵩勘>o
oh h･o] ,se i(X) hCt,価, eat.ic,/誘訪印訪朝的鍋紳士コ,

T IO･ ln(82e3)-21nlel+3･

同音e') -　旧主十Iheミ

ニ五I壷+lheろ

霊芝旧聞寸書諒e
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填充題Short answer questions (40 points) ･毎題5分｡

(不需詳列過程,僅将答案依題馴頁序依序蔦在答案巻第一頁上印可o )

1. The volume of a right-circular cylinder of radius r and height A is V - nr2h･

Suppose the radius and height of the cylinder紬e Changing with respect to time

t. At a certain instant of time, the radius and height of the cylinder are 2 and

4 in. and are increasing at the rate of 0,1 and 0,3 in･/see, respectively･ How

ぬst is the volume of the cylinder increasing? Answer:

D潅reyyt,-als証人畔e･t to上,

iiv= 2ル手嶋+Tvra患

sub'tFt"tTnq r,2.回,藷--o･-,訪龍三0､3ノ碕

hayぞ

dv

記章2,朝+)toJ)十和=)'(o･3)

三川も†l､>)Tuヂ2.87己,

2. Find the absolute extrema, if any, of ∫(a') - a'- 331/3 0n the interval I-3,27)･

Answer:
1

即,'扉t-謹告.姫

鴫算故%=工0, I

イ高尚雑融鋪敵

城胆1鵡左極限, Jlag

I(3)三･3+5%=らし3,%のa I.33

i(-I)ニー恒3 -- 2

i(a)I D

I｡)=上3ニー2

菊fIn)ニ21-3(3)=/8

比較勧狛最小値-2, 4詔線衆最大値,如園 囲
ラ



3. An apple orchard has an average yield of 36 bushels of apples/tree if the tree

density is 24 trees/acre. For each unit increase in tree density, the yield de-

creases by 2 bushels/tree. How many trees should be planted in order to max-

imize the yield? Answer:

言批点超掴軸過,離宣

布)- (耳†k)(36-2%) =一2㌃I2和(24jL35)

微分f('*)=一千%-I2且鴇斌敬X=-3

丈Io(K)ニー4,DTL旦勧---3, 5鴨轟亀21-争こぞl榛Ba,

可絹蚤大屋を.

4･ Consider the equation佃-尋+ y2･ Use i-plicit diHerentiation to and the

derivative dy/ゐat a; - 4, y - 1･ Answer:

丸和霊再生'
ン'

･･七･苛･申･%･藷)ニ千十2牒i_ .　　　　-　dLl､　l

代入78--千,1=1

⇒ 墓　園
一一　●　一一一一一

十善

‖･I十千･霧

･ 1+,2･#

-2書--)諌三〇
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5. Find the dine.ential of the function I(8) - (432 - 8)1/3

Answ｡r‥_亜) 14位- X )三雄

雄二f'(莱)dx一
-之

陣蕪証)i)/ - 3+ (4Nt-")言e (gx-,)rT=琵害

= (昇一S') (4炉炉

-醍

射幸(昇±) (4#-XjS一雄

I.l･ I.7･

6･ Find all horizontal asymptotes of the graph of the function I(8) -言古･

Answer二_与三_TJ Lq 9.当　銅線　拒i)

i rTy.

Yつ00

晴間

l畠X

Xユtl

陣取
普ウeD　曹吋l

｡五…
＼一>~CD

等　圧頼

亀｢籾米

-1

揮-和　lt÷

日輪

二　五両

ヤー一つoD

Xu 莱

圏圏弟

直幸

上申
-*ユ/XL

示うこの狙って時/xt

ニーl

= hv､
x I/xL

Y→∞　(幸でり/Xも

⇒　B拙　宅圧寸　舗d　拒j　緋　臨繭商遭

純粋紳輔輔車七飽雛矧､ ㊨著書
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7. Let ∫(8) - a'1/3. Find the in且ection point(S), if any, of f･

Answ｡r:〆二0

捕れ震　わdekeJ and cJ訪-ui.魯鈍銘照代

I I,X量完　　瑞,-号X-a

チl′(X),｡ onc-め,o),坪X,-｡ 0･teノLm)

事理)訪紳簿嘉彊〇

品t'･Y, -忠t･謡-00
Yう°

ラ -即轡碕手偏-嘲燕無鉛転幣mTI融
-po崩(〇･的)こく0両

S｡, X-_｡ふ血潮菰-p語草　告

8. Find the value or i so that 2鍵- eke for all x. Answer:

ユ冨-e歓-Lee)X

う　つこe違

う　両-Iheを　-鉦eこせ

⇒食二五主

(下頁還有試題)
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計算問答讃明題Please show all your work (60points) ･毎題10分,請依題捌原

序依序幕在答案巻上･可以用中文或英文作答｡請詳列計算過程･否則不予計分o需

標明題競但不必抄題｡

1. (10 points) The base of a 13-軋ladder leaning against a wall begins to slide away

五〇m the wall. At the instant of time when the top is 12鶴紐om the ground, the

base is moving at the rate of 8請/see. Howぬst is the top of the ladder sliding down

the wall at that instant of time?

姉串旦名車,ZJ細尾鴨細1

議七微亙昭雄霊十2窪-,帥rt,詑--a
聞

Jt,i r-12,窮8最良乃=而=申i昌

招十12豊=0,融霊--一害--･io,棚端以%eK/欄箪増.
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2･ (10 points) Let ∫(8) -誓･ Find the relative extre-a, the inHection points, and

the vertical and horizontal asymptotes, if any, of ∫. Then sketch the graph of f･

義

高一(桁I)(2%)

i

ニーと薯一三一:若,醜薯敵%=2

一　　　十　　　一

0　　2_ 補球過大亀tt,'=キ

f品二一%'-･2-m(･3%''-薯,軸イ良選散在S
竹も

il':
-　　　_　　十

0　　3
絹見出難し3,辛)

盈五m)--oJ勧嘩脅迫駄1--｡ ,

悪才肝一年　傭垂五噺垂範8--0.
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3. (10 points) The quantity demanded each month of the Sicard sports watch is related

50
to the unit price by the equation p -

0.01縞2+ 1'
0 ≦雛≦ 20, where p lS measured

in dollars and ai is measured in units of a thousand. To yield a maximum revenue,

how many watches m鵬t be sold?

W-ph=下蒜計, 0-<締20

R'･n)=50[幣碧率ユ=go m--0.裾{o
`1

R'雄主
0　　　　　　　1°　　　　　2o 笛%-_.｡一軒虐纏Io,Doo鋳,絹最大通

勘と較RLo)三〇, Rw)=掌=250ノRI20)-⊥㌢ニ200,諸

狛｡,即属官IO.Oo｡要蛾擾最大収並.
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4･ (10points) Find # ifey-y3 -4inter-sofa andy･

圏!堕
嘉棚誹霊視)

-, ,･#叶X,統語讐= 0

-> (好一対藷-#

⇒　終-

ol'a a

画面豊国

∋5㌔ズ

-

郁輔一語(語*)

(粥2-/幼主

四駆
(392-xJ ~

ZE (うな主で菊)

寓話

(韓繋-Sj

函幕一%声

し勃21,%)e

a(;81-X)

ll

_ bt増㌔*)

蛭園田囲
->XC

日嗣閏



5. (10 points) Use a di弛ential to approximate the quantity (80･9)1/4

1

cm9･de～ a-9品頗読-　+(y)でX-qノ

I

功em (go.a)*ニflgo･弾
｣

gDeq-_gI amd　擁I)-glq二三

Tabe　炸8!.　仝X--g叩-gI-一一〇･I

坤X+△X上申--i/lx)dx′　dxニ△X

⇒　自got舗一弾瞳鉦.)十〇の

l曇圏

出o()-卒炸
圏　I

f'(a.)--41 ･tg')高二卒･

⇒　坤的弔--i(g')十

今　井go･?)会-　ミー

i P00,㌔
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6. (10 points) Betty Moore company requires that its comed bear hash containers

have a capacity of 128 cubic inces) have the shape of a a right circular cylinder, and

made of aluminum. Determine the radius and height of the container that requlreS

the least amount of metal.

Y･. r短鉦丞oiも混　-摘船中

片　肺簿痛諸融-壷諦視
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う
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っ;甘Yつ+.㌻禰Y塙ニ　⊃TtYユ下軸Ye

ユ王台
-　ゝHYゝ十

辛

散　華の-ユTiY十

干′(r)- 4市Y一

手Ity)二〇　~多

才'(γ)ニ4汀+

1-vt p乱射銘藍Yノ

ゝ∫L
〇〇〇〇三二二二!二二二:≡;二二;ここ:こi

r

>56

隅田　　　8

V>①

Y　>⊂フ

>曾6

4両-千

∫/主

隅田

4
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