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1. Please find the area of the region bounded by the x-axis and one arch of the
cycloid (%) given by: (15%)
x=a(t-sint) and y=a(l-cost)
, _
I

x=a(r;ﬁn:)
y=a(l—cosr)

2. Find the unit vector that is orthogonal to both
u=i—4j+k and v=2i+3]j (15%)

3. The oscillation exhibited by a certain 1-story building in free motion is given by
the following differential equation:

20 +2x=0 x(@)=0 and x(0)=1

(1) What is x as a function of time? (10%)
(2) What is the building’s natural frequency of vibration? (10%)

4. (1) Solve the following initial value problem by separation of variables and
find lim x(t). (15 %)
to0

& -t (a>0,.5>0)
dt -

(W) =x, >0
(2) Expand f(x) in a Fourier series for - <X <. (10 %)

f(x)=2x+1

5. A wastewater with initial concentration of C was
treated in a continuous stirred tank reactor (CSTR),
where the concentration is completely mixed within the
tank as illustrated in the Figure. The chemical
reaction rate of pollutant in the tank can be described 1’4 :
by r=-kC*. Please find the time required for .‘
reducing the effluent concentration to the half of initial
concentration with the effects of chemical reaction. ' Lo
Assume that the input and output volumetric flow rates
are both Q, the influent concentration is zero, and the
volume of the tank is V. (25%)

QP
N
%
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1.Aimﬁ%éﬁ#ﬂzﬁﬂﬁ%tﬁﬁ’uiwﬁ#z
SOx~HCl~ €48 ~ fuikdy ~ & F(dioxins)# /5 £ ¥
(15%)

2 R EEES R EEE RN A 80 -
85~ 90 dB(A) » 3 MMM F — R IR H > H 48
HE T RELZAEM T (10%)

3. 47575 7k2 BOD -~ SS 45314 % 160 ~ 200 mg/L » XA —
R BAESAKREE BOD & SS /0 30 mg/l X
BEHORE o (10%) |

4. RIGET 1R : () HIERAS % ~ () ~HIHER
HH o S O)—MBAHF % ~ (D~ M%7 BT A
BRMAERMZ 2R FE O)—BEKXPNEEZER
¥ ik o (15%) |

Ji%%%E%ﬁﬁﬁﬁé1@1?Uﬁmkwﬂ2me,
al(a) ~- (b)BAB T X TBEKE - Az - 20%)

6. MHGHEREAFFRASTFEREFXSHERT Y L
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o RBRELETERTASYE S RA(FREERFS)
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1. A 1-m-diameter pipe has a 30° horizontal bend in it, as shown below, and carries
crude oil (sp. gr. = 0.94) at a rate of 2 m%/s. If the pressure in the bend is assurned
1o be constant at 75 kPa gage, if the volume of the bend is 1.2 m®, and if the metal
in the bend weighs 4 kN, what forces must be applied to the bend to hold it in
place? (25%)

1-m dianeter

| 6!
T

2. 283 m’/s of water flow down a 30.5-m wide spillway placed on a 5% grade: The
spillway surface has a roughness coefficient of n=0.012. (25%)
(1) What is the depth of flow (normal depth) down the spillway?
(2) What is the critical depth?
(3) Is the flow tranquil (smooth) or shooting?
(4) A hydraulic jump forms at the junction of the 5% slope and a horizontal toe, What
is the depth after the jump?

3. Oil having a specific gravity of 0.8 and a viscosity of 2 x 10? Nm/s® flows
downward between two vertical smooth plates spaced 10 mm apart. If the
discharge per meter of width is 0.01 m?/s, what is the pressure gradient dp/ds for
this flow? (25%)
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4. A horizontal pipe carries cooling water for a thermal power plant from a reservoir
as shown below. The head loss in the pipe is given as

0.02 (L/D)V*
2g

where

L = length of pipe from reservoir to point in question
v =mean velocity in pipe

D = diameter of pipe

Please answer the following two questions: {25%)

(1) I the pipe diameter is 20 cm and the rate of flow is 0.06 m*/s, what is the pressure
in the pipe at L = 2,000 m? -

(2) If the pipe is 50 cm in diameter and carries water at a rate of 0.5 m%/s. Also, z; =
A0 m, z; = 30 m, and p; = 70 kPa gage. What power in kilowatts and horsepower
must be supplied to the flow by the pump if the gage pressure at section 2 is to be
350 kPa? Assume by =3 mof waterand oy = o =1 '
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1. ELE B 40 ppm - BN EEMEE  ERAER 27C - BIIR 095 atm FREHR
0.082 [-am/ o RERERRRE DY 7
(1) 3.01 x10% (2) 61 x10 (3) 9.1 x10'" (4) 1.0 x10"

2. BLER » REREWBARS DS, 7
(1) 34.2 (2) 584 (3) 742 (4) 102

3. fFNRE R  REARASERN (Residence Time) BA?
(1) CHy (2) N;O (3)CFC- 11 (4) Halon

4, PREVEYE (fuel cell) B THIMERRAL ?
(1) CH, (2) MTBE (3) CH;OH (4) Hz

5. FLiem 2 = Dioxin - SFEHERERESY pe ( picograms) 7
(1) 30.0 (2) 33.0 (3) 33.2 (4) 3332
( B4 : =7 Dioxin £FMEE (TEQ) REREDHIR 1.0-0.05 0.001 5 30 pg~60pg"
200 pg)

6. S8 pH=8 B WAEEE ? (B4l Fe (OPI)zZKsp—79 x107° » FEMNER])
(1) 7.9 x10°M (2) 16 x10*M (3) 63 x10°M (4) 12 x10%M e

7. BHIRIEFe® +¢” < Fe? » BFEMEPE =13.2+log ([Fe}ﬁ_,eﬂﬂ » FEHIKEE PE=

, F+3
13.9 Eul € )ﬁren]tbﬁﬁﬁf ?
(1)2:1(2)1:1(3)3:1(4)5:1

8. M LEE Bk (Fe® +e” & Fe™ ) SRR 7
(1) 178 (2) BE 3) FARBERE (4) LEEHE

9. TR R RSB 8 ?
(1) Cly (2) 05 (3) Activated Carbon (4) UV
10. BATHOC! 7 Ka=27 x10°% » REAMRN pH = 7.0 .2 HOCL ERRR{E LIRS pH=8 &2

RAER?
(1)1(2)2(3)3(4)5
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11K S, (NH; ) 2 SR g © NH, +20,+O0H — 7 ’ﬁ%%EEEZE%%HB@ 7
(1) NOy (2) NOy (3) Hz (4) K0

12 BEEEPe T EAREE 4 R7» THMGETFERF ?
(1) Reuse (2) Recycle (3) Recover (4) Resource

RSB EE (L 3IE Ch R HOC! » AR R CN (cyanides ) » RT3
BT RER S SREY ?
(1) NO (2) NO; (3) NO; (4) NO3

14 F 5P S B A - FEERR
(1)As (2)Cd (3)Pb (4) Hg

15— i kB rE B FME Rz (HCOs « HCOs R COs™) » & pH = 6.3~103 TR

EBEFEYET
(1) H;COs (2) HCOy (3) COy™ (4) LAEER

16,8 FBE » 5 pH> 103 By » 3R 7
(1) H,COs (2) HCOy (3) CO:* (4) BLEER

17 2R Ha0; i TREERT 7
(1) 1.0 x10™*M (2) 14 x10°M (3) 7 x10°M (4) 2 x10°M
(B SIS (Ka) =74 x 10° M/ atm » A HO2 JREE =1 ppb)

18R —ARH T ERIER, » AEREE (Dominate Reaction) 7
(1) NO+Q; — 2 NO, (2) NO+0O; — NO; + 0,

(B4 L ERBPRE)

19 MBS ATE L SCR (IR F2Fh IR A MRS 7
(1) FRIAR (CHy) (2) LNG (C:Hy)

20 B RrEh Ak ERABER 7
(1) 280 C (2) 354 °C (3) 374 °C (4) 400 C




