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1. Please draw the bshear force and bending moment diagrams of the beam shown in Fig. 1-(a). If the
beam section is shown as Fig. 1-(b), and the factor of the safety is 1.5, please calculate the allowable
normal stress of the material. (The weight of the beam is neglected, and). (30%)

2. A steel bar is fractured (as shown in Figure 2) under a pure torque applied at both ends. Please
explain the failure mechanism of the bar. (g 1ve your theowtlcal reason of the fallure) (20%)
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3. The bar AB has a built-in support at A and is loaded by the fo1ces as shown in F1g 3
Fg =2i+6j + 3k (kN), . _
Fe=1i-2j+ 2k (kN).
(a) Draw the free-body diagram of the bar. (10%)
(b) Determine the reactions at A. (15%)
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4. Determine the axial forces in the members in terms of the weight W as shown in Fig.4. (25%)

-—08m i 0.8 m 0.8 m—s
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1. Explain the following terms: (10%)
(1) No-slip cond1t1on (2) Irrotational flow (3) Energy grade line (4) Hydrauhc jump (5) Pressure
center

2. A 0.45 kg, 0.24 m-diameter, 0.3 m-tall cylindrical tank slides slowly down a ramp with a constant
speed of 0.03 m/s as shown in Fig. 1. The uniform-thickness oil layer on the ramp has a viscosity of]
0.01 Ns/m? . Determine the angle, 0, of the ramp. (15%)

Tank
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Fig. 1

3. A rectangular gate havmg a width of 1.2 m is located in the sloping side of a tank as shown in Fig. 2.
The gate is hinged along its top edge and is held in position by the force P. Friction at the hinge and
the weight of the gate can be neglected Determ1ne the requlred Value of P. (15%)

Fig. 2

4. A thin 1.2 m wide, right-angle gate W1th negligible mass is free to pivot about a frictionless hinge at
point O, as shown in Fig. 3. The horizontal portion of gate covers a 0.3 m diameter drain pipe, which
contains air at atmospheric pressure. Determine the minimum water depth, h, at which the gate will
pivot to allow water to ﬂow 1nto the p1pe (15 %)
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5. Along water trough of triangular cross section is formed from two planks as is shown in Fig. 4. A gap
of 0.25 cm remains at the junction of the two planks. If the water depth initially was 0.6 m, how long
a time does it take for the water depth to reduce to 0.3m? (15%)
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Fig. 4
6. Find a relationship between the acceleration of the cylinder cart and the variables shown in F ig. 5,
neglect friction. The initial mass of the cart and water is Mo. (15%)
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Fig. 5

7. Find the acceleration vector field where x, ¥, Z are in meters. Evaluate the acceleration at (2,-1,3)at
t=2s. (15%)

(@ V=2xj-2yjm/s

b) V= xzz‘l'+2xytj—|_— 2yzt | m/s

© V:xl'—2xyzj+tz]:; m/s
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1. 1738 B 28 & A(natural capital) ? (20%)
2. R NI @B KA SRR AT ? R R A 0 5 R R B B AT 2 (20%)
3. Ha# & BEXTREELEMMMAERL ? Sk THRK ? (20%)

4.@ﬁﬂéﬁ%&%%ﬁ%ﬁ@%%&ﬁ%ﬁ@ﬁ%’Eﬁ&&r%%ﬁﬁJﬁ%ﬁﬂﬁ%?
Loy TRRZ ) RF A AR ER AR s ) R R BT ? (20%)

5. 438 % & 4 & (Cleaner Production) ? 4738 # 7% 5 & # %1 (Clean Development Mechanism, CDM) ?
(20%)
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|1. [Ordinary Differential Equations] (15%)
A given curve y = f(x) passes through the point (1, 1). The intercept of y axis for all the tangent lines

of the curve are equal to the x coordinates of the points of tangency. Find the equation of the curve.

A
Intercept of y axis ' Tangent line

e —«\“

K Pointof ~.Curve y=1(x)
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2. [Laplace Transform] (10%)

Use two different methods to find the inverse transformation £ [ e ]

3. [Linear Algebra] (10%)
Find the values of & so that the vectors[l -2 3 2],[2 k£+1 6 §],and [-1 3 2k-1 -1]

are linearly independent.

4. [Vector Calculus] (15%)

Given the motion on the curve r(¢) =costi+2sintj, find the points (coordinates) with maximum
speed and acceleration. Also find the tangential acceleration a, of the motion.

5. [Fourier Series] (15%)
Find the Fourier series for a given function f (x) with intervals specified:

f(x)y=x, —w<x<m,
f(x+2kn) = f(x), —o<x <o and k = tinteger.

6. [Residue Integration] (10%)

7 34 37 e

with four simple poles at z, =e*, z,=¢*, z;=¢ *, z,=e* onafullcircle.

7. [Partial Differential Equation] (25%)
(a) What are the names of the three types of PDE and a typical field of application in each type? (5%)
(b) Solve the following PDE using the Method of Separation of Variables: (20%)
2 2
Ou_ 20U 0 for 0<x<L, 1>0;
ot Ox .
for the motion of a string released from rest, subject to
boundary conditions #(0,7) =0, u(L,t)=0, ¢>0;and

Ou(x,0) O)
0

initial conditions #(x,0) = £(x), g(x)=0, 0<x<L.
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10.

3R 45 B K 3 & (Gram Sfaln)%"ﬁ% RECHREAM? RELR P REWTRTH - (}0%)
157 3§ bioéugmentation ? 47 2§ biostimulation? 473§ rhizoremediation ? (10%)
T35 ANAMMOX R J& ? BEKR EA‘EJ—_%‘H}TE A2 (10%)
# K 2.4 g CH;COOH & 0.73g CH;COONa 84~ ﬁ’}f/\ﬁﬁfrﬁkz./mfi 4y pH? (10%)
(Given: C=12; H=1; O=16; Na=23 g/mole; CH;COOH 2 § A2st ¥ 8 % 1.8x 10°)( #x & A%

RES A o ERRE  FIERT FARYHF  RELATRUNT » FERERE
BFA)

FRBAEELAEZIEEZRA? CUFRAREHE EZEA? (5%)

F R BT R & E M 6438 5 4F A (solubilization) (5/ ) B~ R ERBERF X THER?
(5%)
AEFTR T B — B 0 BRREAE ISR 0 — EAKRAEKES > 1% Ao 84 B & (fixation of

oxygen) » A—EKKRMEETREFTRE  RHTRERE EAECRILE B &%
AEBBZREGE); €HERHETRERSE —EAFCRIA WU B R)EAMEES2ZER
(5%)

HEwmEakth > £310m BODMTIASRE » BBAENH 577,78, 79 mg/l » mis
ﬁZSIMM$A$ﬁzBQDm ﬁ@ié@mﬁxm@\%m7345&02mw’%*ﬁ
Aﬁﬁﬁ0i2£ﬁ5200mﬂ’£$%ﬁﬁr7 52 BODs % % 7 (12%)(#ix & : 4
BAEH AN KEFTHE

ARAETICSHNEEARETHEER %) (D Z4H () Z/TH (3) 24BXE

MAEL ) (1)E 44 % (humic substance) (2)#k & (alkalinity) (3) 1t & £, (chemical oxygen
demand) (9%)







