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1. To find the equations of all horizontal and vertical tangent lines.

x-yrt=2" (10%) SRR

2. Find the average value.

f(x)=xcosx?, [0,47/2] (15%)

e +e and g(x)=e -—23

3.Let f(x)=

a. Show that f'(x) = g(x) and that g'(x)= f(x).
b. Show that both functions satisfy the differential equation y" -y =0.
c. Find two solutions of the differential equation y" —k’y =0,

(10%)

4, Evaluate the given integral.

,[ xdx

F6x—x*

(15%)

k3

5. Find the area of the region between the curves y = » and y =x* —x on the interval
[0,1]. (10%)

6. Solve the initial value problem y"—4y'+4y=0, »0)=3, y(0)=1. (15%)

7. Solve the nonhomogeneous equation y"—y'—2y =10cosx. (15%)

8. (a) Find % ify=1 -3 +1landu=x*+2. (5%)

(b) Differentiate g(x) = cosx? +5(+4)°.  (5%)
X
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10.

11.

12,

—fmE T RER ) HHRBABRLES IR ET 9 (1) 15 (2) 30 (3)-45 (4) 60 (5) 100 = -
P hiER A (the central limit theorem) & J‘f"‘f‘i‘ﬂ#iii ? (1) SRR (2) ‘Pﬁ‘ci‘ (3)
KA (@) WEERR (5) AL B gk o

RAAES A B 314550 5125352532561 6073+ 78+ 83 1 L ¥

fr#t (median) &147-? (1)52.5(2) 53.0 (3) 53.5 (4) 54.0 (5) 57.0.¢

ALLER (R » FEEZRMEH TR RAAREL - (1)1212(2)13980)
14.60 (4) 15.12 (5) 16.00 -

v 44 RISE (interquartile range, IQR) % » (1) Q4-Q1 (2) Q4 - Q2 (3) 4 - Q3 (4) Q3 -
Q1 (5)Q3-Ql-

TELHRMEE x HFTESHLH - H—-’!’-i‘l*fﬁfﬁ’: 55 BB £% 10 ®K B+D-A-C =
@AM P (1)0.6868 (2) 0.6826 (3) 0.9326 (4) 0.7184 (5) 1 »

335 55 65 76

REBRSARET 25 2 EHREL AFEZVMERER? (1)3421% (2) 68.26% (3)
95.44% (4) 99.72% (5) 100% -

THAERRFEHBRET? (1) ﬁiﬁ&&@ﬁ.%&%%ﬁ%ﬂﬁéﬁﬁﬁ (2) FA&iEME
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TOACE SR -

L AL AERAER maﬁﬁﬂﬁr%hﬁhﬁaiﬁﬁﬁéﬁsm#%ﬁ B

£ 448 (Poisson dtstnbutlon) KU ABERINE RN B2 U8R RMEY

BEZSH 2 (1)0.0497 (2) 0.1493 (3) 0.2242 (4) 0.4233 (5) 0.5213 -

BABSARE T Hy: pl<p2» K& 0 (1) ERKRE Q) TARZEQG) AR (4) ER
WE (5) EEMHE -

Fl% BF %488 A-B RgLillv44 &u%#ﬁ%iﬁ?—ﬂm\ﬁﬂx 80 4 » 338k B4
W RRA- T RSO RERERARE - BRRTRFRERALHFELH 70
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? ©020  0.02; @0.20 + 0.11 5 @1.20 & 0.02 ; @1.20 + 0.11 -
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S RBAY (I~5BEL=S  6~THES 5 24 4)
. BB AR (cluster samples) ’

A &M AR (systematic samples)

L5 R Z I (the central limit theorem)
1R H 54 (standard normal distribution)
HEM
Ffo 34 $ (harmonic mean)

% 34t R (independent samples)

I (MBS RER  BRI-ERSNH —Ht S £ )
R R IRARAEEL AT R T -SSR  AAIEEERA R LAY

ML ARBEE T AN HMABSH (#—%)o ERABBRER BT AL

#—ﬁﬁﬁ“&ﬁﬁﬁ%#&ﬁ#&

(a) %:ﬁ{bﬂllﬁ&iﬁ 2B A p=16 ir—.a_ o=4 XK 189 #HEIT ¢
HARE RIRBRELSZVE?

OG) ZHILFITHRETLELTENIH 0=3 F - FH 35% &8 TH ok iiE  BAREAE
£H 9 FAERGTHME p AT

EANBRATERTER T ZREBIUEZRENEA PHAZT TR -RERAK

ZrREHBRARS  —BAPBEHNAZATIES 28,000 7 o AW B
ANEATHEMIBR 16 B RBLEEL U L2 4G ALNK XL ATHE » 57

FHRER 1,000 5t > M s =3,000 ;. * ¢ =4,000 7t - F|HILER £ 5% &
BEARETHRE AT TUELHETZEH7

CEREBREHGTHSHB 05 RELAS S - HF  RRESBEESL T0 5

micELEH 10 AT é’Jfat-ﬁ%TT 7T e RARBERA -

HER (B-Ets o BBt o £=+H)
R RTEARRT RS E - (105)
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2 EEWGEMEE—EF THARALEFTE FhED ) HER - bR BRLNBERST

Bt TOREMRAILI « T8~ BIEHE 100 A - &
WEHERAEVRAMALIRERERRA? (20 4)
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¥

¥

RioTEMT  HH RAEE

MER# '

B E EFRE B £ R ﬁ & "%‘%1‘

E1 f 10 40 50 100

P & 30 50 20 100

Gl ik 70 20 10 100

o 1 110 110 80 -300

t S-EL&
IYugrees Lipper-Tail Arca (Shaded)
of Freodom A0 N 2S5 3] O0s

! 2,078 G414 ¢ 12706 31.%21 &3.657
2 1.886 2,920 4303 6.965 5,025
5 1.638 2,253 3.182 4.541 K,84 |
- <t 1.533 2.732 2,776 i Ta7 3.604
5 1.A76 2.015 2.571) 3.3G65 4032
& 1.0 1.94% 2447 J.L43 A707
7 QNS 1,895 2.365 2.908 3.400
= 1397 1,560 2.306 2896 X 338
=] 1.383 1.833 2,262 2.821 AZZ0
10 1.a372 1.812 2.228 2,764 3169
11 - 1.3563 1.796 . 2201 . 2718 3.106
12 1.356 1782 2.17% .61 3,053
13 n350 1774 2.160 2630 2,012
. 1.345 11751 2,145 2.624 2977
1= Fi3431 1.753 2,134 2,602 2,0a7F
15 1,337 1.7445 ° 2.120 Z.3R3 2921
17 1:333 1.740 2110 , 2,557 2.HOH
;] 1.330Q 1,734 201 2.552 2 ATH
19 1,328 1.729 2,063 2539 2.861
0 1.325 1. 725 2.086 : 2525 2 Has
21 1.323 1721 2080 2918 R3]
22 1,321 17T . 2OTa .50 2.K19
23 1.31% 1714 2:069 2,500 2.807
24 13338 1711 2064 202 2797
23 1,218 17008 2060 2ARS 2,787
o6 1.315 1.706 Z.056 2,470 2779
27 1.314 1703 2.052 21473 2771
2% 1.313 1.70] 2.048 2.467 2763
29 1,311 1.6292 2,045, 2:462 2,750
30 1.310 1.697 - 2042 2.457 2,750
Ay 1:303 1GRY 2021 2423 2.704
&0 1,296 1.671 2.000 2,390 L2660
120 1 289 L6568 1,980 ZAsH 2617
e i.282 I&as 1960 2,326 2570

Fu *
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FReeRik P(F>Fa)=a a =005

" B SRl DO S ERL sho i iy | F R b s
1, 16145 19950 | 21571 224.88 | 23016 | 2399 23677 | 23888 240.5¢ | 24188 | 243.90
2 1851 1900 | 1915 1925 [ 1930 | 1933 1935 | 1937 1938 | 1940 | 1941
3.1013 955 | 928 912 | 901 | 894 889 | 885 881 | 8 | 874
A 7 B | 659 639 | 626 | 616 609 | 604 600 | 596 | 591
5 651 5% | 541 519 | sps | 495 488 | 482 477 | 474 | 488
§.599 514 | 476 453 | 439 | 428 421 | 415 410 | 408 | 400
7. 55 47 435’ 412 | 397 | 387 379 | 373 388 | 38 | 357
% 532 446 | 407 384 | 389 | 358 350 | 344 339 | 335 | 32¢
9. 512 426 | 38 353 | 348 | 337 329 | 323 318 | 34 | 307
0 495 410 | 371 348 | 333 | 322 314 | 307 - 302 | 298 | 291
1 48 398 | 359 338 | 320 | 309 301 | 295 290 | 28 | 279
2 475 3% | 349 326 | 311 | 300 291 | 285 280 | 275 | 249
13 457 381 | 341 318 | 303 | 292 283 | 277 271 | 287 | 280
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HSRARTIRS A 0 HIB BES b - SR R R AR
M BRI EIREBERISEENERR - (109)

= B e S ERRIERIE IR 5000 Par HoKSESERIE  REFEAE (@) K
FHESES (b) R T 5 CC RIS SESSBIERT) » DRE) BIRTHE
BB HRIESAFEIER 1T - 7K7E 20 CZLEEERE 9790 N/m® » (15 43)

Bem
*h
R A 25 em
10 cm Jir 10 cm
i 1*’&’1'4——»

¢ @?ﬁﬁﬁmm% | 12em
}‘— D=36cm -—->|
B—

=+ 20 CHUKBRMFSEE SIS T + B 2 mis SEBME (1) - R
RS R RS T R @A » R )RR -
D;=5cm * Dy=3cm » 7K7E 20 ‘C2EEE 998 kg/m® » (10 43)

1) ‘// .

D,-Sem
D;=3r:m -

--.-*x

H=

o —{EHERREBATT ¢

V = (x’-y’+x) i-2xy+y)j

LAAURERER - 8 (xy) =0, )5 BETE@IBER a:fkay
(b) £ 0= 40" HAERES R « CBAEEERRANRET - (15 47)




HYIHGE I

FFT  BER - BHFT

A : w2
71 ~ develop Eq. (2) from Eq. (1), using the pi theorem.(20 47)
F=f(LV,p,n) Eq.(1)
Fo_  pVL .
pVZLZ - g( # ) .
or Eq.(2)
Cr = g(Re)

75 ~ Water, p = 1.94 slugs/ft’ and v = 0.000011 fi*/s, is pumped between two
reservoirs at 0.2 ft*/s through 400 ft of 2-in-diameter pipe and several minor losses,
as shown in Fig. 4. Compute the Reynolds number and the pump horsepower
required.(30 43)

[Hint]:
(1) The roughness ratio is &/d = 0.001, from the Moody chart read f=0.0216.

2 2
2Ry S D F LAY PR
pg 2¢ ' \pg o2 )7 "o

where h, is the head increase across the pump. But since py =p2 and V, = V, = 0,
the pump head is as follow:

V2
hp =22 _Zl +hj' +th =120ﬂ“20ﬂ+£[%+21{]

(3) The sum of the minor loss coefficients:

Loss K

Sharp entrance 0.5
Open globe valve 6.9
12-in bend 0.25
Regular 90° elbow 0.95
Half-closed gate valve 2.7
Sharp exit 1.0

(4) The conversion factor is 1 hp =550 ft - 1bf/s.
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1. Please choose a correct answer for each question. (30 points) v

(1). If the resultant forces acling on a particle is zero, the particle will remain at rest (if originally at rest)
or will move with constant speed in a straight line (if originally in motion). This is known as
{(a) Newton’s First Law (b) Newton’s Second Law
(c) Newton’s Third Law (d) Newton's Zero Law

(2). The forces of action and reaction between bodies in contact have the same magnitude, same line of
action, and opposite sense. It is known as
(a) Newton’s Law of Gravitation (b) Newton’s Zero Law
(c) Newton’s Second Law (d) Newton's Third Law

(3) Vectors are defined as mathematical expressions possessing magnitude and direction, which add
according to the

(a) pluslaw (b) crosslaw (c) parailelogram law  (d) divided law

(4) The forces of other bodies are acting on a rigid body under consideration. The forces are known as
(a) extended forces (b) external forces
(c) intended forces (d) internal forces

) Two forces F‘; and E acting on a rigid body at two different points have the same effect on that

body if they have the same magnitude, same direction, and same line of action. Two such forces are
said to be

(a) princ—iple (b) positive  (c) equivalent (d) negative

2. As shown in the following figure, a thin rod with 3R length and W weight inclines in a cave, which
is a half sphere with an R radius. Determine the angleof & ; the rod will remain at rest and the
surface of the sphere is smooth and assumed to be frictionless. (20 points)
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3. Each truss member in the following figure has length 2 m. What is the force in CD?
(15%) )

4 kN
C D

Eea

4. For the beam shown in the following figure, find the force-couple resultant
transmitted at a cross section 3 fi from the left end. (15%)

200 1b/ft ] G001k

! e A ] ‘ B
61t 2 ft——-L—l fr

5. Find the force and couple reaction at the base of the advertising sign shown in the
following figure. (20%)

| b 1a
t

A
AR 250 1b

: {Resultant
of pressure
from wind)

2 ft

10 ft
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S B iIEMNP B KE T IR
U 96 sutr im0 A 4B Bt HE BRI

— REEESHINER (84%) (FRE3 4 BTE—HEANED 0.543)

L 2K A)10°m B)10°m (C)10”2m (D)107ecm (E)10%cm -
2 1ppm #98 (A)10°(B) 10° (C) 1 mgfliter (D)1 mg/m® (E) 1. g/liter «
3. ERA WIS 12,11 + 18.0 + 31,123 » BXRER
(#)31.123 (B)3L.12 (C)31.1 (D) =frEMGIHE (B) MUERME
4.0.1156 LB HSE SASIE ¢ 47 0.1638 57 CO2 J 0.1676 75 HoO » HARES N HI (A) C/H/N &1k
45/16/39% (B) C/H/N (% 39/16/45% (C) C/H/N {5 39/45/16% (D) B CHsN (E) £ CsHisNs ©

5.CHsOH+0; €>CO;+H0 RFECEHER “
(A) REY 3.1 (B) RIEW 1,2 (C) RFE¥ 1,3 (D) EW 23 (E) EW3.2-
6. THUHRLL  FEE R I 8 ‘
(A)2Na + Cl, €> 2 NaCl
(B) AgNO; + KCl €> AgCl + KNO;
(C) Ba(NO;3); + K CrO4 €3> BaCrO, + NO;
(D) HC;Hs0; + NaOH €> H,0 + NaG/Hs0;
(E) CH;COOH + KOH €> CH;COOK + H;0
1. RS TR H R (etfusion rate) 2 | (RBATERKILEAR
(A) HZKEEERE (Graham’s) (B) BIRARER (O HEFEZE (Boyle’s)
(D) FHHEE (Charle’s) (E) EhE5FHEzm (kinetic molecular theory) °
§. aC+050,€>CO AH=-111K]
b.C+H,0 €>H,+ CO AH°=131kJ
(A)a BIREARER b BIRERIE (B)b BIRFARMER a BIRFARIE
C)a RbRFE HEKHGER ()b BET HRETRKAH =0K
(E)H, AH°=-286 kJ FECO B -
0, BE (Bohoistiit HE/EF E=-2178x10"°J (Z/n%) Ef n=2 F] n=1FK >
BHEERBIFES (.= hc/. E h=6.626x10 Lsec, ¢=2.9979x10° mysec)
(A) 1.22x107 m (B) 1.66x10% ]  (C) 9.38 x10° m (D) 2.12x10™° I
(E) 0 kJ Rrafiprse -
10,51 EFFEE 14, [RF5 28
(A) BN & [k B) HC ik EE (C) H 0K Rk
(D) FFLELE C/h (B) [FRFHELLERAD ) -
11, B methyl chloride CH3Cl TRFIHTEIERE:
(A) C-Cl §i451L C-H S5RERK (B) C-Cl #8ELE C-H REEHERE/
©) BRINESER (D) EadET# (B) BREsE -
12. T EIERE:
(A) ZHHBSRE > PEBNAE (B) FRITESIEE <VHESRE
) EEFBHER > WENRE (D) =AEREARE <hRNRE




il = (€5 :H)

é@ﬁL_Lr.-ﬂiﬁﬁjt A B
N BB | LB ERAE)

(E) =HEREEE =B -
13. THHRIEIERE:
(A) X BI#ARRESR Bragg FIERAIE  (B) X HHHA S T PuESLASHER I 5=
O X FHEEHTTHERA (D) X iR T E ISR IR FHEF I A=
(B) X S s L B A R YEe -
14, FHIIEIERE:
(A) FEEMEIUE SR Group 4A [l X-Hy X Z BBEAEE X & %f@mﬁ'ﬁ_tﬁ
(B) MmN Group 4A 18 X-H, X Z¥iRRE X BRI &
(C) Group 5A, 6A B 7ARRTH X-H < B8ElE X BREIEINm L7
(D) Ho O BeBE = B E SR EEt s BR
(E) Group 5A, 6A K 7 AR X-H & BaB5thRE X B BT T -
15, AR BT YRR I A ‘
(A) B IEmRE B) REBBECEN (O BECMRIESH
D) Bz ESHIK () RIBRECHTE -
16. THITEIERE:
(A) BEBATF B BRI IR
(B) FETRFIAMK LIRS BIEIRA
C) FHRFARELMIRES S ER
(D) ZRERAA TR LA RS 2 E R AH A
) BB RS E R -
7. 2N;05 €> 4 NO»+0; B—RE, i RIS R KRB k (sec™)
 150sec. Ff2 N20s ? mole/L

e S I R

N2O5 mole/L | Time (sec) | Note
0.1000 0
0.0707 50
0.0500 100
0.0250 200
0.0125 300
0.00625 400

(A)k=6.93x10%  (B)k=6.93x10°  (C) k=6.93x10"
(D) 0.0353 mole/L  (E) 0.0375 mole/L -
18. HRA TIIRES (H0(e) > Hy0() » P=1atm» T=370K) » #E (q) Hoh (w) ZFFHHTE
RIEREY:
A g kwERA
B q BE:w B8
Cg BEw RBIE
D) q K w ¥9EIE
E) g Bw HRE -
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LB IEMRBEXKE TR © BT
[ 96 BME R IE A ZHARE BE © BERIE)
19, BAITFYIfEA: '
AHC (KI)
I P,(s) + 6Cly(g) — 4PCly(g) -1225.6
IL Py(s) +50,(g) = P,Oy(s) -2967.3
M. PCly(g) + Cl(g) = PCls(g) -84.2
IV. PCly(g) + (1/2)O,(g) — Cl,PO(g) -285.7

K VIR E e, (AH®)
P,0(s) + 6PCls(g) = 10CL,PO(g)

(A)-110.5 kJ
(B)-610.1 kJ
(C)-2682.2 kJ
(D) -7555.0 kJ
E) Bl 43k
20 B EEMERRN TEEREE?
&) BEERELESE
(B) REERHE - ALEEHEM
© R - ALERD
D) FERME - BLEWY
€ BEsE
2. % AgCl(s) FE¥EE HBER-110 ki/mol. » RITF5ISFE 2AgCl(s) — 2Ag(s) + CL(g) 2 AG°£ :
(A) 110k
®) 220K
© -110KJ
(D) 220K
B PALEE
2. B4 NO §2 0 RIECEEER » KT BEREKEHESR B4 75 molecules/omd K
molecules/cm3 s » R SREHSRATAE IERE 7

[NCJ, O,y Initial Rate
1x 1018 1 x 1018 2.0 x 1016
2 x 1018 1 x 1018 8.0 x 1016
3 x 1018 1% 1018 18.0 x 1016
1 x 1018 2 x 1018 4,0 x 1016
1 x 1018 3 x 1018 6.0 x 1016

(A) Rate = NO][O]
B) Rate = NOJ[O7]?2
(©) Rate = KNO] 2 [O5]
83); Rate = k[NO]2
Rate = {{NOJ?[03]2
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A,

26.

AR

28,

G EES B

é@l’i%—?ﬂ(ﬂﬁk% T ¢ DRSS
96 BUERETE I A B4 EEE BIE SIS

—E—FERPERA 35 SMEAT TR 45% » BILRIES LAESE?
(A) 41 min .
(B) 39min
(C) 30. min
(D) 27 min
® BEHE |
E—TIERIT Hy(e) + L(s) = 2HI(g)  AH =+68.0 kl/mol » BIEZEF M TR :
[H,][1,]
(L)
(B) [HI]2

o ~HEL
NG
_HIP

©) TH,)L;]

I-HZ
® G
E—TRRTRIENTT Hy(g) + L(s) === 2HI(g) AH =+68.0 ki/mol » B FFIRGRITHIEEE ?

(A) REZUAEFINIERRME
(B) HEB—IEtETHr
(C) FUCREEREEBE g - RIEFINE R
() INABEZHy(e) mlighna i 8
(E) #GHUBERAE R IERRIE
E—-BELERRTSE 30.0%EEHAIEZ H,0,  BERCEER 111 gem® » B REAHEE
HRE
(A) 7.94M
(B) 8.82M
€ 9.79M
(D) 0.980 M
(E) DIEEE
KTE 25.0°C T2 ZRYSR S 23.8 torr » A HRERRREE 23.1 torr » BITE 500.0 g 2 AKHIEMMA S
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(A) 72g
(B) 152g
(C) 103g
D) 115g
(E) 36¢g
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HNO, K, =4.0x 10+
HF K,=72x104

HCN K, = 6.2 x 10-10
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(A) CN=>NO,~>F > H,0>CI™
(B) CI->H,0>F >NO,~>CN~
(©) CN—>F>NO,">Cl~>H,0
(D) HyO>CN->NO,~>F > CI~
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AT (b) AEENE AT - ERAIIRE 1 bar BBHEMESAEE (1) MZh ? X - BRE
Rk pt = BB HRERTAFHE k=14 » E1HEEH 8 R=8.314 Jmol'K-1=8.314 Pam*mol
K1 (16%)



