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Basic concept questions © (H# 3 4% 0 &£ 15 %)

. Which of the following statement of 6 and oy v, is correct? (2)0>Gy par (b)0=Cy par

(c)0=0y par (d)0>0y par (€)irrelevant o
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. Which of the following is NOT a sampling strategy? (a)error sampling (b) simple

random sampling (c)systematic sampling (d)stratified random sampling (e)None
of above °

R T BB EE AR T ERER BRETMS TRATIMER 7 (a)
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ERBREEEREAEMEHARRSSZIHESRT D (£1045)

X p(x)
0 0.35
1 0.39
2 0.19
3 0.06
4 0.01

X R EER () 0.84 (b) 0.87 (¢) 0.93 (d) 0.95 () 0.99 = (4 #)
X B ESEMN (2) 0.84 (b) 0.87 (c) 0.93 (d) 0.95 () 0.99 = (4 %)
. X 4B £ %R (a) 0.84 (b) 0.87 () 0.93 (d) 0.95 (€) 0.99 = (2 »°)

The reliability of different bridge components are shown as follows: ( 3 10 %)

Bearing
0.85 2
Foundation Pier Beam _,:%af..
0.90 > 0.95 > 0.90 '
Slab L
0.92
Substructure Superstructure
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1. What is the reliability of substructure (Foundation, Pier)? (a) 0.836 (b) 0.855 (c)
0.888 (d) 0.900 (e) 0.950 - (3 %)

2. What is the reliability of superstructure (Bearing, Beam and Slab)? (a) 0.757 (b)
0.860 (c) 0.929 (d) 0.958 () 0.999 - (4 )

3. What is the reliability of the whole bridge? (a) 0.757 (b) 0.806 (c) 0.854 (d)
0.929 () 0.958 - (3 %")

m ~ The table below shows the concrete compression test results from project Z. (15

)

No. | Sampling Date Sample ID Sample | Sample 2
1 85.7.1 P5-1 246 260
2 85.7.1 P7-2 294 275
3 85.7.1 P3-1 305 290
4 85.7.2 P3-2 266 278
5 85.7.2 P4-1 224 242
6 85.7.2 P4-2 225 204
7 85.7.3 P6-1 177 169
8 85.7.3 Pl-1 209 231
9 85.7.4 Cl-1 257 243
10 85.7.4 Cl1-3 226 252
11 85.7.5 P8-1 313 310
12 85.7.5 S3-1 274 273
13 85.7.6 53-2 243 248
14 85.7.6 S3-3 184 201
15 85.7.6 P8-2 200 221

1. What is the (Mean, Median, Standard Deviation)? (a) (243.52, 245.5, 36.86) (b)
(243.52, 243.7, 36.86) (c) (244.67, 245.5, 35.78) (d) (244.67, 245.5, 38.94) (e)
none of above ° (5 %)

2. What is the probability (P) of the strength in between 240 and 280kgf/cm2 ? (a)
P<0.3 (b)0.3<P <0.4 (c)0.4<P <0.5 (d)0.5<P <0.6 (¢)None of above ° (5 %°)

3. At what design strength you will be most satisfied with the above results? (a)150
(5)170 (c)190 (d)210 (€)230 kgf/em2 = (5 %)
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An engineering graduated estimator performs her duty to analyze 4 independent alternatives, or say, A,
B, C, and D. The detailed information listed in the following table (in thousand US dollars).

Alt. Estimation of Capital Investment Annual Cash Flow
(except for the first year)
A 5 bidders have their prices as $100, $120, $110, $130, and $105. | The estimated annual
respectively. The lowest bid is preferred. revenue is $40.

B Internal records show that possible costs for a B include $40 of | The estimated annual
raw materials, $40 of labor wages, $10 of utility fee, $10 of | revenue is $45.
advertising fee, and $10 of superintendent salary.

C The target selling price for a C is at $150 with 20% of profit | The estimated annual
margin. revenue is $50.
D D can be assembled using 2W, 4X, 3Y, and 5Z components. The | The estimated annual

costs for each W, X, Y, and Z components are $10, $5, $20, and | revenue is $55
$10, respectively.

According to the economic situation in recent years, assume that the general price inflation rate is at
5.00%/year in average and will be the same for the next S years; the total price escalation rate is
projected to be 10.00%/year in next 10 years; the commonly accepted minimum attractive rate of return
(MARR) is at 12.20%; the study period for all alternatives is set to 3 years as default. By the nature of
the alternatives, variety of risk degrees for different types of operation is expected so that the risk
adjustments for A, B, C, and D are determined as 4.40%, 5.35%, 6.50%. and 7.60% at a premium.
adding up to MARR, respectively.

** To find Present value given Future value (P/F) at the first 3 years, discount rate:

i=2% |i=4% |i=5% |i=6% |i=7% |i=8% |i=10% | i=12% | i=15% | i=17%
Year | | 9804 | .9615 |.9524 | 9434 |.9346 | .9259 | .9091 | .8929 | 8696 | .8475
Year2 | .9612 | 9426 | 9070 |.8900 | .8734 | 8573 | .8264 | .7972 | .7561 | .7182
Year3 | .9423 | .8890 | .8638 | .8396 | .8163 |.7938 | 7513 | .7118 | .6575 | .6086

** To find Present value given Annuity (P/A) at the first 3 years discount rate:
i=2% | i=4% |i=5% |i=6% |i=7% |i=8% |i=10% |i=12% | i=15% |i=17%
Year | | .9901 9615 | 9524 | .9434 | .9346 | .9259 | .9091 .8929 | .8696 | .8475

Year2 | 1.9704 | 1.8861 | 1.8594 | 1.8334 | 1.8080 | 1.7833 | 1.7355 | 1.6901 | 1.6257 | 1.5656
Year3 | 2.9410 | 2.7751 | 2.7232 | 2.6730 | 2.6243 | 2.5771 | 2.4869 | 2.4018 | 2.2832 | 2.1743
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. —RIEEEFRT FHA-BFXERARRCERRT A —REHTRERR? (a)

factor technique (b.) power sizing technique (c.) top-down approach (d.) bottom-up approach (e.)

WA B IE

BIEAE 0 H £ A#) capital investment f& % (a.) $100 (b.) $120 (c.) $110 (d.) $130 (e.) $105

LAEIEH E B 0§ o 40 18 66 3 4E A M AE 1518 5 X7 (a.) factor technique (b.) power sizing

technique (c.) top-down approach (d.) retraction of data from cost accounting (e.) 34 L % JF

4. AAEEFE B w5 HAE 8 REA? (a) labor wages (b.) utility fee (c.) advertising fee (d.)
JE 23051 A (e.) superintendent salary C

L) N

5. K% 4% HE B #y capital investment /& &: (a.) $70 (b.) $90 (c.) $110 (d.) $100 (e.) $60
6. HAEFET  FERAREL?(@)A(Db)AandB(c.)B(d)CandD(e)C
7. AEBKAT > —HRELSAETHERME LIS MARR §AHRE  EXERATERY
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CARET~10 88 FAAGKATE RS @)RRAEFEE T 0) BRER 7R CRMA

AR TAKERZ i cp 0 ERARMEEPW)E 41§ 4 B-C ratio (conventional Benefit-Cost ratio)

CGFAEFET B —ET T H £ 2 B-Cratio A& @)D () C (A W) FA—ETITH

KB THRESRZ i cn EA PW 84114 B-C ratio 7 E M A # F & B-C ratio Bk A

OB MM FAMGEMERREA? (@) FEB ZRLAREREFTRA ZLRLRERY B-

AR A EZ MARR BARBKERHWEZ R FAMETHRFES? @)FRNIELIRR

CFHlHTEERIBA? @) FE A-D sy AR szl (b)) ¥R A-D HERBREFTRAR

CARE 16 M FE A ZWEHE MARR BATATEER? () 16%~17% (b.) 7%~8% (c.)
CRE 16 48 FE B ZWEH MARR RN THEAHEM? () 17%~18% (b.) 6%~7% (c.)

R 1648 FEDZ i RABEE AR (2) 14% (5.)13% (c)12% (d)11% (e) 2 £ & 5

*HEREEEE () NS

W2 R B OEE A (a) 15% (b)) 2% (c.) 17% (d.) 5% (e.) 54 £ & 3

AE T ERE TARELZ i p * KHR AR (present value) - FTFHIRBL LA
B (a)-$980 (b.) $4,800 (c.) -§16,900 (d.) -$19,900 (e.) ¥4 L %I

KE T8 ERS THREYEZ i RFE BHYRMA- TR &Gz ESL: (a)-
$19,900 (b.) $7,900 (c.) $1.400 (d.) -$16,900 (e.) ¥A L %3k

$39,900 (b.) $5,800 (c.) -513,800 (d.) -835,970 (e.) 1A L% 3k
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2 BRER FRCUFEAZ

Frik o AT PIRCGEIT AR EA? (2) 3 E 5 Benefits EAMEABERAL b) HHFERZB-
Cratio 48 8% » X AL MR BMM B LB E (c) T HF - FEHANIGEREW) &5
#pr K2 B-C ratio 14 » TR RLEEHA() —REJTREFAL—TERUTEB
4

E(e) EiELB

T &k A M T AT F B 2 8k A (ranking) 474 & 1847 (a) A>D (b.) B>C (c.) B>A>D (d.) B>D (e)
e A

Cratio AAMN A E B A% 2 B-Cratio & (b) A FHE2Z B-Cratio AEANOC) FRAZ
B-C ratio {4 % 7% % C z B-C ratio {8 » /X f#£ % kit A418E (d) & B A&z B-Cratio
EEMN 1.07 (e) A LH I

$ (@@ K WAR R R B ISAIR) - A T REFTIT0) FERMBRMA  HAEHRG)E
FHR(CIK & éﬁo};{&% CREE i ATEHE S HARWEEC) FE D ARE
A B RS Z MR ERME LR () KE K2 ik(real dollar analysis) gt 7 P &
#5 3% 5#(actual dollar analysis)#f Al Z 4 3% 7K B
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21%-~22% (d.) 11%~12% (e.) 31%~32%

22%~23% (d.) 10%~11% (e.) 32%~33%




