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1. BAELHE (54 5% £ 20%)
{a) Confidence interval
(b) Null hypothesis
(c) Pearson coefficient of correlation
(d) Precision vs. Accuracy
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77 (5%)
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R 545 (10%)

(d) EA—ARDH n e ERETRBEE » RBLAPFHERASTHFES
X+ B T4E P(n-150< x Sp+150) = 0.9544 > 3B n 458 & 277 (10%)

3. FAGEMAEEES XM B 0 ST ARREFSHEITYNRE
E@ AR AR LREMAIIR 25 AE)HBHR © 2540 H kAR
BR 3% (x)% 306psi °
(@) MHRBHF 4 E AU EBE LI FhoaSmaRBREZZERE(0)Y

35psi » HFGRBARLHARBEWZ SUEREMBEMT? (10%)

(b) fido &4 T2 by WP B LT3 MR TR B (W) SRR e 3
FREIE B ERAAI 9% 1 AR RE IR 5psi B 0 BBHR S D 1E
RIRALR G A TR BB (CLRBENBREEZZEGE(0)S
35psi) o (10 %)

(€) {Bdadfi s ) o B 2 A5 ROR IR IR T3 P9 B 34 B (W) 300psi » 3 P R AT
FhER 25 A8 ()RR AR 0 AR AP B IR A (x) A 306psi » A
1% 2£(0) % 35psi » LT LM & PR £ B E R E 0= 0.05 T THLH?
(10%)

(dy £ef7 Eiti Bob N A kR L A :kb']"'é%i‘i:ﬁfﬁé’*;ﬁz.r*'ﬂ/ v R
A H A4k R 8435 (Type I Error & Type Il Erron)Aid5 1571 492 14 K E
ok AR -3 R 3R E % 315psi + Bl AAR Type II Error Z R 4 A 477
5 % 771 (power) X & 47? (20 %)
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0.0 0 500000 0 503989 0 507978 0 51 1967 0. 515953 0. 519939 0 523922 0. 52'1903 0. 53188] 0 535856 0.0
0.1 0.539828 0.543795 0.547758 0,551717 0.555760 0.559618 0(,563559 0.567495 0.571424 0.575345 Q.1
0.2 0.579260 0.583166 0.587064 0.590954 0.594835 0.598706 0.602568 0.606420 0.610261 0.614092 0.2
0.3 0.617911 0.621719 0.625516 0.629300 0.633072 0.636831 0.640576 0.644309 0.648027 0.651732 0.3
0.4 0.655422 0659097 0.662757 0.666402 0.670031 0.673645 0.677242 0.680822 0.684386 0.687933 04
0.5 0.691462 0.694974 0.698468 0.701944 0.70540F 0.708840 0.712260 0.715661 0.719043 0722405 0.5
0.6 0.725747 0.729069 0.732371 0.735653 0.738914 0.742154 0,745373 (.748571 0.751748 0.754903 0.6
0.7 0.758036 0.761148 0.764238 0.767305 0.770350 0.773373 0776373 0.779350 0.782305 0.785236 0.7
0.8 0.788145 0.791030 0.793892 0.796731 0.799546 0.802338 0.805106 0.807850 (.810570 0.813267 0.8
0.9 0.815940 0.818589 0.821214 0.823815 0.826391 0.828944 0.831472 0.833977 0.836457 0.838913 0.9
1.0 0.841345 0.843752 0.846136 0.848495 0.850830 0.853141 0.855428 0.857690 0.859929 0.862143 1.0
1.1 0.864334 0.866500 0.868643 0.870762 0.872857 0.874928 0.876976 0.878999 0.881000 0.882977 1.1
1.2 0.834930 0.886860 0.888767 0.890651 0.892512 0.894350 0.896165 0.897958 0.899727 0901475 1.2
1.3 0903199 0.904902 (.506582 0.908241 0.909877 0911492 0.913085 0.914657 0.916207 09517736 1.3
1.4 0919243 (.920730 0.922196 0.923641 0.925066 0.926471 0.927855 0.929219 0.930563 09318838 1.4
1.5 0933193 0.934478 0.935744 0936992 0.938220 0.939429 0.940620 0941792 0.942947 0544083 1.5
1.6 0.945201 0946301 (.947384 0.948449 0.949497 0.950529 (.951543 0952540 0.953521 0.954486 1.6
1.7 0955435 0.956367 0.957284 0.958185 0.959071 0.959241 (.960796 0.961636 0.962462 0.963273 1.7
1.8 0.964070 0.964852 0.965621 0.966375 0.967116 0.967843 0.968557 0.969258 0.969946 0.970621 1.8
1.9 0971283 0.971933 0.972571 0.973197 0.973810 0.974412 0.975002 0.975581 0.976148 0976705 1.9
20 0977250 0977784 0.978308 0.978822 0.979325 0.979818 0.980301 0.980774 0.981237 0981691 2.0
2.1 0.982136 0.982571 (.982997 0.983414 0.983823 0.984222 0.984614 0.984997 0985371 0.985738 2.1
22 0.986097 0.986447 0.986791 0987126 0.987455 0.987776 0.988089 0.988396 0.988696 0.083989 2.2
23 00989276 0.989556 (.989830 0.990097 0.990358 0.990613 0.990863 0.991106 0.951344 0991576 2.3
24 0991802 0992024 0.992240 0.992451 0.992656 0.992857 0.993053 0.993244 0.993431 0993613 2.4
25 0593790 0993963 0.994132 0.994297 0954457 0.994614 0.994766 0.994915 0.995060 0.995201 2.5
2.6 0995339 0.995473 0.9935604 0.995731 0.995855 0.995975 0.996093 0.996207 0.996319 0.996427 2.6
2.7 0.996533 0.596636 0.996736 0.996833 0.996928 0.997020 0997110 0.997197 0.997282 0.997365 2.7
2.8 0997445 0997523 0.997599 0.997673 0.997744 0997814 0.997382 0.997948 0698012 0.998074 2.8
29 0998134 0.998193 0998250 0.998305 0.998359 0.998411 0.998462 0998511 0998559 0.998605 2.9
3.0 0998650 0.998694 (.998736 0.998777 0.998817 0.998856 0,998893 0.998930 0.998965 0,998999 3.0
3.1 0959032 0.999065 0.999096 0.999126 0.999155 0.999184 0.599211 0.999238 0.999264 0.999289 3.1
32 0999313 0.999336 0.999359 0.999381 0.999402 0.999423 0.999443 0.999462 0.999481 0.999499 3.2
3.3 0999517 0999533 0.999550 0.999566 0.999581 0.999596 0.999610 0.999624 0.999638 0.999650 3.3
3.4 0999663 0.999675 0.999687 0.999698 0.999709 0.999720 0.999730 0.999740 0.999749 0(.999758 3.4
3.5 0999767 0999776 0.999784 0.999792 0.999800 0.999807 0.999815 0.999821 0.999828 0.999835 3.5
3.6 0999841 0.999847 0.999853 0.999858 0.999864 0.999869 0.999874 0.999879 0.999883 0.999888 3.6
3.7 0.999892 0.999896 0999900 0.999904 0999308 0.999912 0.999915 0.959918 0.999922 0.999925 3.7
3.8 0999928 0.999931 0.999933 0.999936 0.999938 0.999941 0.999943 0.999946 0.999948 0.999950 3.8
3.9 0.999952 0599934 0.999956 0.999958 0.999959 0.99996! 0.999963 0,999964 0.999966 0.999967 3.9
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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
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@4: 220
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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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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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| 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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4u" () +v' (O —v(t)=0
u"()—u(®)~v(t)=0
u(@=L4'(0)=v'{0)=v(0)=0

* FETETL Y20+ BXY = 1)AY 20 oreereereeersemsecssssssessessesserssssessssassesesassseeasesessasensesssssen (10%)

» BALA Laplace SR RIS TTRAT oottt e cssisiseeesseesesmeerensesessmsrssssases (15%)

BN (O EATR) - HA S v BTERCR S » MR —SREFLIRE 2 Bk - 3550
BRI ERERIRS: » HAY BB (41) BAREUKOREE (42) » SRk
F B2 HY FTEEZHERE 7 coeeeeeeesisresenessssnsessensessonsassensessesssssnssssessenseassssesasesssassssenses (15%)

ﬂ-\

Select a correct answer for each problem: (40%)
1.( } Which one is a linear differential equation
(1) y"y+4xy'+2y =cosx
@) y'"y+4xy=sinx
3) y"+4 (siny)y'+3 = sinx
@ y"+4(logx)y'+tany = e*
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2.( JIf y, and y, are two linear independent solutions of the homogeneous eéluation
¥"+ p(x)y' + O(x)y = 0. Then, the wronskian of y and y,, w(y,»,), has to be
(1) positive (2) negative ‘
(3) equal to zero {(4) unequal to zero
3.{ ) Which one is a Laplace convolution of f (t) and g(r)

W) L{/6)} L{gl)}=L{ [ -2}z }
@ L{f(el)}=L][rC-2e)ar |

3 L{E)} /L {gld)}=L 1 [#(c-2)/ela)an |
@ L{t()/g()} =L [£C-2)/g(x)n }

4.( ) Which of the following statement is correct

(1) J;“zpcos na p n#l
p

@ [sin 22 a =0
P

3 fupcosﬂsinﬂr—dt:—p m#n
p P

“) _[;Mpcos2 P =0 nz0

P
7% ~ Solve the differential equation (10%)

o






