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1 ~ Find all relative extreme, determine the intervals on which the graph is
concave up or concave down, and sketch the graph.

f(x)=x*-3x*>+6

2 ~ Find the area of the region bounded by the graphs of the given
equation.
y=x*=4x+2, x+y=6

3 ~ For the function f(x)=%x+5 » find the derivative (/™) (2)

i dy
4~Find "4 y =x%,

5 -~ Evaluate the improper integral J; ® e " xdx

6~ SR r=0° H 0=0 B 6=\5 ZHIR
7 - SAFIEURRE S n = 2) BT Bn = )R [ 4+ dx (T DUE

8+ z=tan"' L
x

. dz
» x=sin2t * y=cos2t ’S}ZE

0 FIFRBENORALS [ e dx (FIHBIIEIESE)

10 ~ BR T FIEAME
(1) _fcoss xdx (2) _[tam.5 xsec’ xdx (3) J;l J:z e *dydx
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1.(

2.(

3.(

4. (

5. (

6. (

7.(

8. (

9. ¢

10. ¢

11. ¢

Vit SRS P2t Ak X BE A THE !

A M # & (/1) 4 x% (wt.)
A 1. 96 63. 7
B 1.34 46. 7
C 1.43 87.5

BULERBEEIAEZRTFESL 1 012; Ol4; 016 @24 -

YE—Rma(hE L IS)AEAETRAES M RLEFTHRRE? OL0%:
@15% ; ®25% ; @35% o

Vo R LERTAR B BloF2 i TH4E  TEFERA? OF
KX OFHRA O TR OLERRAMALAKZEF -

YFHH ML EE e I ERERE? Ot E#H 25-35 XER * 4
FEERA OBATARGBE  ORFARBEFATAENR G QA
BHEAENSTMN HARKATERERSY - -

Vi Clip &k ClipZ RS B 29 » X B ALMREHHLMEEHTHROH -
& b 40 » BAVAE P4 Cliw&k ClipZz EEHB?704:1:@8:1;,06: 115
@4: 220

YEAAARBAARBERKALEARTHRZAMNAHRE ORI ORI O&K
@4, -

VA 24°C B » A EL R B T FIRGE » 4TE883R 2 O[H']=[O0H"] =10"": @K B &
BERY  ORBEHR=10"Y; OhABFRET -

VAL AR BIEREHMEARTH—H? ORA @Al ORF4
@ = adtw -

)Mok ZAFRAT R HREERTHERE  OReGAHER » ORI
#LEALBR K OKEHEF - @TIEER -

VBRI R E R b FHR— AT ALMIRE ? OAs™ @Be” ; ®Cd™ ;
@Hg" o

VEH T AMEHR LAY TEBENMHERE?OAR LMK @
B TR EEE ) OEFH UL  RAHIHERN 100T ; @ RAEMR
Y IEAE o

)& O5°F48da 2 XCo M FHMTH A Esie X 4 ? ©95; @53; @35 @368 -
VAR & b AL BAE F RS B — Tk o S BT A A TS8R Y
Of, B FA TA  OMBITA L 1A% OBHRAR A 5K OF -~ &
AR 5 4A 2k o

V85 {62 245 X T aCli+bBre—>cCBra+dHBr ) ¥ » [atbictd= 7] @4 ; @6
@8 ; @10 -
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15.(C )& —#-Ficb4& & calcium ions S nitrate ions AF&A » 3HET : £ib$
K B4 ? OCa:lNz » @Ca(N0s)z ; @Ca:N0s ; @CaN0s »

16. ( )5.6 ¥ Fx SFer 4 128°C & 9.4 ALBT » Bk 24T ? ©3. 1X10' 9 @2, 1X10"
# + @3. 1X10°# 5 @6, 2X10' 5+ -

17.¢ )¥E—FZH #BH2.10 209 £ 1 KAER2T.0CHEAT » 44 4.65 .24
Moo HR RXAMOEEGME: /2 A 202,215 ©5.45; @54.5 ;
@22.1 -

18.C DEARBEKESIP)T » 0.280 A RAM > TF0.400 & > H iy
HAF(LAHFE) - #&%5  0©44.0 g/mol ; @97.8 g/mol ; @32.0 g/mol ;
@34.0 g/mol -

19.C DFHSFa% 5 &M (Lewis structure) ¥ » {7554 REATFH ?
®OCH: ; @H:0 ; @HI ; @PH; -

20.C DHHTHMEAFEHB E(electronnegativity) )% « OCs ;
@Ca: @F; @C-

=~ EAE (A6 )

LA AKRBERTY ' AZREF T RARET SR 2 Yis - R ABHFES 270
RIERAHEES 140 » B A BB ETREM) BT ?

2." AMB—~C" 2 RBZRFER=KP,oPr- Z X B+ %4 2m0l AR lmol B- 8% A2 5 Patm»
ﬁf@m&% TK® > ﬁ]ﬁf@¢$% Se ';’tﬂ% 2E "P’E 2 mol AK 3mol B ﬂﬁmﬁ
BREAGHERE B TREB®RE ) 5507

3. %R NHaz Ko=2X10"" £ 50m1 ~ 0.2 M = HCL ¥ » sun 0.4 M zﬁuk RIS A,
ZRA " P BB ?

4.Calculate the molality of a 35.4 percent (by mass)” aqueous solution of
phosphoric acid (HiPO:). The molar mass of phosphoric acid is 98.00 g.

0. The edge length of the NaCl unit cell is 564 pm. What is the density of NaCl
in g/cm [Hint : What is the mass of the unit'cell? How many Na’ and Cl” ions
are in a unit cell?]

=~ REAE (86 4)

L A+ AN\EeHEkas (GREGEL H b s » (CullsCO0)sCalls) 100 A7 Hisfe & » & Ao £ 546
MO AN c BUMFAEARG » TRBHELAHBES D ?
[RF%&:C=12.0+H=1.01 > 0=16.0 - Na=23.0]

2.6 20CH » X5K4H 16.2 ng/l #5% #84 Cllls » 357 : BOD B 5 4 ?

L RABH KL THACEMCDBXEARL T » BEHHAYARFLEALTE
BRA - BEHRT
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— » ARE-Z = FEENRETF L AR FUIEE F {’Eﬁﬁﬁﬂfﬂ&%ﬁ#/b" (25 73)
T~ EE| T 4EER AB ﬁg—% 700 N 3877 » SokEHER AC 82 AD 23R 77 » LAB
BEJIF 2K (25 43)

2] B=
= - Determine the moment about point A of each of the three forces acting on the
beam. (10 43)
F=3150 Fy=5001b

F,:Ibﬂlb
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PH -~ Determine the moment created by the force F = {50i + 100j — 50k} N acting at D,
about each of the joints at B and C. (10 43)

F ~ The bulk head AD is subjected to both water and soil-backfill pressures.
Assuming AD is “pinned” to the ground at A, determine the horizontal and
vertical reactions there and also the required tension in the ground anchor BC
necessary for equilibrium. The bulk head has a mass of 800 kg. ( 15 43)

7~ ~ The principles of a differential chain block are indicated schematically }n the

figure. Determine the magnitude of force P needed to support the 800-N force.
Also, find the distance x where the cable must be attached to bar AB so the bar
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1. (10%)Determine the head (energy) loss for flow of 140 L/s of water, through 400 m
of 200-mm-diameter cast-iron pipe and the frictional coefficient f is 0.023.

2. (10%)The cross-sectional area Aq of the aorta (the major blood vessel emerging from
the heart) of a normal resting person is 3 em?, and the speed vy of the blood through
it is 30 cm/s. A typical capillary (diameter = 6 £ m) has a cross-sectional area A of
3 x 107 cm? and a flow speed v of 0.05 cm/s. How many capillaries does such a

person have ?
3. (10%)What is the hydraulic radius of 2 60-mm-wide by 120-mm-deep open channel ?

4, (10%)The sprinkler of Fig. 1 discharges 0.01ft%/s through each nozzle. Neglecting
friction, find its speed of rotation. The area of each nozzle opening is 0.001 ft’.

= A |'1
I = {0
2 . l : Fig. 1 rotating jet system
<—""'—8 1n. g 12 in-—)'

5. (10%)A desperado fires a bullet into an open water tank(Fig.2),creating a hole a
distance h below the water surface. What is speed v of the water emerging from

the hole ?

Fig. 2
Water pours through
a hole in a water tank, at a
distance k below the water
surface. The pressure at the
< - water surface and at the hole
= is atmospheric pressure pg.
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6. (10%) SHAFTFIEH :

a. Pascal’s law

b. Terminal velocity
c¢. Elevation

d. Shear stress

e. Buoyancy

7. 0%)HE—SEZL AN oo Fig. 3 MRz EF » LBARZ
#El 40cm~ RN % 200kPa > EHHMZERSL 25cm >
FEL 0.85mYs  MREABAAE NG EMEBRIKEF
@3EH ° (7 mo= 9,810 kg/m°)

m= ZUOkPa(G)
D,= 40em

" Q=08mY s

Fig.3

8. (10%) —z&#(Fig. 448 &M1& 45 mm 2% kA% 3] 298]
B B WA ERAZHEESS I0mm o BREBERBZIAG
BAIETEBE  BAS KM #b ) ERABEREK @ FLHRZIA
# (b)) £B-C-D BZRBAKRN -

o]
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B i EMRPEAE RAT © B - AR
7 BERTE A SR g5ty RE : wane
A
L
2.5m
B s— A
2m
| ARE
2.5m B 30Emm
\ a D )f
)
Fig. 4

9. (10%) %o Fig. 5 A7~ » FRNZAMMBAILE 08 b > ZR
AT 13.6 248 > REMLTHEAT A o

i
(s=08}

D= 20mm

\"H\
¥

o
g
S S ]

>

\ﬂﬂﬁﬁ (s=136)

Fig. 5
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10. (10%) Fig. 6 A~ BA vi sREZ R HRALA v REBEH
ERE ' ZF vi=20m/s & vo=8m/s _E.‘ES“LE/&% 50 mm ° 3
 REERVERAANRBZERS o

Fig.6
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= HE4EAE Q4% B2 4 B30 0.5 )
LA~ EAAFEBEREL?
A% B CH D& Eat
2 F R B gk
ARBBAEY A ml At
BRI A M A RS 8L B % tmfbdy BT KA B4
C.HARM A4 635 30 RURBRED MY
D.AMPBENTHRESR S ot X,
E. % %% DNA( RNA) - fmji 45 & fa fip 25
3. FHlak B9k
A. 468 (chelating agent) 24524 % dedr i desn it (ligand) o
B. CEXLBADRELH LD X0 -
C. REAFMBRARE LB S M ARALHY -
D. KR ARME ]
E OB RERBAT » ATRE - RAALHLE
L mBE RGBT RASL
Al A S S 18 E 1R R
B. #1252 80 - SR SRR
C. B0~ H3 ~ R RS T M
D. $3A ~ B - 43 2R BRI
E. £8258 ~ &0 - S A e 3
3. KA Pl B 3k
ABHEREY  BEARMTRAZAS C. BRI B ITS 2.24%
DT>~ 145 0.02%  Est k%
6. LS Z G ik T Bk 0
A BERER BAESME CAMRKSE DDNAHE ERBHELE
1. EREBT PMT4 243k
AR A Y R B35S HES)
B.Rﬂ@aii$[§5é ES # i
Voo IS]
c.v =*]K,,, e
D.#% % Monod F & &
E.K, %% ¥4k
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8. B HAE el farH A 3k
A. G=H-TS B.TS R T4kzhip a9 &
C.8 At RBET T o5 — 204+ TR
D.AG=0 » BB &4 E. AG<0» RET 4 R 47
9. BAIERATHEBIE?
A pH » £/8 BEF RSB B IS 5%
B. pH i {8750 2 55 6t B B S 30804
C.RAXBHHBEAHILEEHRE pK, 2 pH 48
D. ARG TR A4 3R 2R B
E. BEER R BARRAN T sk & St
10. P46 R =T A 735 F 5]9595
ABRE BHRAER CHARE DRMRAEL EABHSE
1. B EER T RS2 82 4 » TRAFESAR TS
A SRE B RABHeBBAC BARGAMD. 55 EH
E. e ik
12 A BB REHR » FTIMTE LIk
Ar ERAREG - BB~ SRR S
B. RMA T2 A KR TFAS EALL F2
C. REBFEEHBRYyE LRSS
D. IREFZRFEFHSRICBLEHM
E. 248rA 216K I8 855 AN

= FRFFIRRARHAE (6% 58245 ﬁﬁ’*ﬁl#ﬂ 0.5 4)

(1) FTK (2) #&sk (3) mewm____
mg/L A B c D E
Ca™ 92 48 3.3 1.2 400
Mg** 34 10 0.4 0.7 1,350
Na* _ 8.2 40 1.0 0.0 10,500
HCO5 340 126 0 7.0 142
S04 84 77 6.1 0.7 2,700
Cr 10 54 2.0 0.8 19,000

RIEREARH 450 334 - 8.2 34,500
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=~(10%) ZEmika ?ﬁﬁ'ﬁ%‘ﬁi%#&-téﬁ#%%i%# ALY LIER F M-S,
7

W (10%) ARBHH CHLBESEET S BRI E  HiT iz
&%mhﬁ?%ﬁ?ﬁ&%ﬁz%&ﬁﬁ%mﬁ?

Z ~ (10%) Eiﬁﬁw%ﬁ:ﬁ.ﬁ%}#ﬁﬂ# VR T EAEERAY  BEE R - BLER SR - BEg
BR4is% ~ R Hash(Ferroin) 8L i ) » M LR RB AT BT L
ZHRERHT o RSB L 20mL » = B S SRR 3 462 B 5 a0 4
%% % 10 mL #t 4 mL » AU SRR E & 025 N » AT 2Kz COD
15 By fey o

> (10%) H &4 0.02 M . acetic acid(K, = 1.8*10%) » ek s 2 log
concentration-pH diagram -

&~ (10%) 4738 4416 $2#4 /& (Thermal stratification) ? 3%l 4% b f2 255 /% 4
M T o

A\~ (10%) Find the equilibrium concentration of fluoride ions in pure water caused by
the dissociation of CaF, Ksp=3*10"h. Express the answer both in units of mol/L,

and mg/L. (the atomic weight of fluoride is 19)

A~ (10%) F A A2 Sbk BB sk R 4038 4o T ¢

K R (mg/L) 50 100 300 500 1000 2000

Bk i B(hr-1) 2.1 2.9 4 4.4 4.7 4.8

W45 Monod A% : 4 =f‘-§—+’% b B -






