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1. Using the following definition of right-hand limit, prove that lim,_,q4 Vx=10
[definition of right-hand limit: lim,_,, f(x) = L: If for every number £>0 there is a
number 5>0, such that if 0 < x-a <& then |f{x)-L| <¢ ]

2. fand g are differentiable and g’(x) #0 on an open interval / that contains a. Suppose

0 _ fr(x)

that liqua f(x) =0 and limx—-»a g(X) = 0. Then’ limx"a gx) - hmx"azfx—) '

B f@=lim,., (019

(GHEAR, £46.20 % -HERAFNETEL AT ER)
3. Find hmH,“" =

4. Find the second derivative (f''(x)) of the function f{x)=Vx? + 1. Express the fraction in
simplest form.

5. x’—xy+y’=3, find the implicit differentiation dy d
X

6.f(x) =2x° + 3x° + 7x + 4, find (F71)'(4)

- - . . . —1nt =1 )
[#2:7: Differentiable inverse functionata : (f1)'(a) =/ F(F (a))]
x —-X
7. Differentiate the function y = (™ +e )/ (% —e=%) " Express the fraction in simplest

form. [#&77: (f/g)'= (9" - fg')/g2 ]

8. Find the limit lim,_,_(x*e*) [#&s~: L’Hospital Rule © lim,_, L Ex; lim,_, g,gg ]

9. Determine whether the series is absolutely convergent, conditionally convergent, or divergent.

10. Find the Taylor series for f(x)=1/ Jx ata=09.

0
11. Evaluate the integralj xe'dx .

vx+4
dx .

12. Evaluate the integralj
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13. Find the solution of the initial-value problem x? % +xy=1 x>0, y1)=2
24

14. (% #) Show that the function u(x,y)=e"siny is a solution of Laplace’s equation

Fu, o

6x2 +5yT=O.

15. Find the directional derivative of the function S, »)=x*y -4y atthe point (2,-1) in the

direction of the vector v = 2i +5 J

16. Evaluate the double integral 'U(x—fiyz)dA » where R={(x,)|0<x<2,1< y<2}.
R
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1. B AT o AT HER P A-1E2A4) SBMEEMAR ' AS5EA-T) °

2. MRMEMSAN(#£324) 0 RREEBHMOA(R18D) - EEF L BHAMALH5048 -
3. ERAHNURBUHEERE  ASMAXLER UM L2 -

A-1 ((EEEE) WNSERUADTAERSFE » THIRG & IERE?

(A) PR&R MBS T7 2 2 (Linear Trend Equation) S AV AME A A BER B A FTARRIRE
(B) R=FIHERABEI 9% - HFRHEAE/NABER ST =S E R EZ BRE

O R=H REBEA IR B T190% - HFEAEAERRESER ST —HEREZR/NE
(D) SRIGBCTRAMTRAIE - %5 5 AR ofH 1 & i i FRUHI (E 8/ N RE B

(E) ARSI Py A BRI SETENT 7% - HFAEH P RAREGRIREBEEAASE

A2 (BEEE) AREESPEAIIARSES » THIRGLEE EHE?

(A) BTRAEEG VFERM AT LA ES - Tr UZF IRV E HE R T AT EX
(B) & TR/ &Ia % - HAFERR R R AERNE IR B R(Actual Cycle Time)
(C) BILAFUbFRERRZ & &E » & TIRULRIEIRE & A& E AV TIFuh

(D) Bfa4 ER T ER A - v DUESIHE S AV SRR

(E) BEMIESEE 2 A EGNEER - RIFEESEESE T /RS - W5/ & TOEuha e

A-3 (HEER) FESIWIER 100 AEHE R 90 RIF T RAYIURTE L LA Master Scheduling
FRFFEEITHT » AARIE Master Scheduling EYSEREEMERE o T 7RI % [EHE?

1 2 3 4
Forecast 60 60 50 50

CustomerOrder | 65 50 20 10

(A)SE 1 HAZSE 4 HAWY ATP 458505 135

(BYsE 1 HAZSE 4 HAWY MPS kP77 73l % - 0, 90, 0, 90

(O3 4 HiKAYTEETE & (Projected On-hand)E & 50

DOYE1HEFE 48P > REEIHEHFLE EitE

(E)#E+ Customer Order 5z MPS M RQE > T » EHUKE—FRETEFYE 3 HIX & 50)  H%
STEE[ DA &
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A-4 () ARIYEIE KT El(Material Requirement Planning, MRP)HJEHE » T %1){8] & IEHE?

(A) Lead Time ZHH2: MRP #738HH(Output) 20 —

(B) MRP Processing 7 Rii » DMESHETE © %A Lot-for-Lot Ordering ¢k Lot-Size Ordering

(C) MRP Processing SR8 HEEIER 5 - HH5ERMEHT MPS Bifh  #E 2 S B AHVBUERTE -
IR TEE 2 R YR AT ER B IE

(D) MRP Processing @RIV B HEEE - 25003 R (Net Requirement) FZFHER
FEEK(Gross Requirement)

(E) MRP Processing S & @ YRV Z SRS - 2 /chsTEIE] B B (Planned-Order Receipt)
FHHEE ST EIET B EE H E(Planned-Order Release)

A-5 (BERE) KEZEHL(Mass Customization)tJH S, » FILUEMR T FIARE T 52 kk?
(A) s B 48 B §5(Quality Function Deployment) 5z 2 #7845 (Remanufacturing)

(B) f&{# %=1 (Robust Design) 57 a] £ (Reliability) 534t

(C) Kano 2 53477 B fHAE 53 #r(Value Analysis)

(D) tE4H 2% 5 (Modular Design) 5z ZE3E 7= #{L(Delayed Differentiation)

(E) £ £ i8 #A5F(H (Cradle-to-grave Assessment) % 7 [7] T #2(Reverse Engineering)

A-6 (BEEERE) FESIITERE Y hELERMIEEENSEN T - BXREFRIFEE S
S /NF » F—TIRER BRE X% - FXBETRES Y% - BEIIEEAVEEERE
BEE P /NG - BNELEREE Q /Y - RESIEHNERED TR R /NG - BAEZ
ERERTEM R Z /5 > STRAIEREEITE RKSBERMA?

(A)[ZS/(1-Y%) + ZS/(1-Y%)(1-X%)] / Q

(B) [ZS/(1-Y%) + ZS/(1-X%)] / P

(C) [ZSK1-Y%) + ZS/(1-X%)] / Q

(D)[2ZS/(1-Y%-X%)] / R

(E) [ZS/(1-X%) + ZS/(1-Y%)(1-X%)] / R

A-7 (BERE) TYIEMER TR AN NEMETEAKHIRGL - FEIERE?

(A) ER L LAV E TR (Reorder Point) Bl B EETEEN 02—

(B) EHHASHVEE LSRG - EEERENHENFETRERET - AL —ETE

(C) BEEZLHIFEFTHEE: = sTHERIEN(Lead Time) NMVTEIATR K E + FHEFE

(D) BHALARHIARTE 7K #E (Service Leve ) - RIFTHRERIAS

(E) BERCRAFREF LA ETE— - AIEAHI(Two-Bin System)iE(F 7 EEEE AR
LR
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1.(15 ) EraunmEiis A 2 #p 5 T4 4 &4 F % (Economic Production
Qmmwﬁmnw%%gﬁﬁﬁﬁ%zﬁﬁm@ﬁi%lﬁ%ﬁ@ﬁﬁ&ﬁ%z%ﬁ@T=
A E& 1200/ 2% K 1 200000 18 A& EH RS 200/
BaAEaA VE/E R2HFE 20018 BEHRE 250K
(@ BREREALT @2
(b) fEEsmA L EZ M AT - (79)

2.20 ) LABEA TR SHALEBHE NRAMETHZARE" fe s A2 RAERCE
L BRENAEEEEE— REMI 0 = BERME BRSBTS 5T
P 4o T AR o BN TREA M T TR (makespan) R4 RKH S AR BB ZIRR 0 RE
AT 7R -

EE R4 T BEER
A 1.7 2.0
B 2.5 1.5
C 1.6 2.5
D 2.0 1.1
E 1.0 1.4

() NERVESLEIBELSA @ %)

@)%Eﬁﬁlzlﬁﬁm§k(%ﬁ%iﬁi%ilﬁ%ﬁﬁ)ﬂiw

©) WRAEE—WAELBEL L NRER C HAETHELER MWAEMEZE B
R A

BB RAemI REEFE
C 2.5 1.3

B CEz s IHMBERLRASZEIEMEEST - 2)

3.(15 4) —Hn AR 9 B2 ERARSFAM T T - WA R REAARE (Least Unit
Cost, LUC) k% % —RITHEFH - HITHHRE -

BB 1 2 3 4 5 6 7 8 9
ERE| 50 | 30 10 | 40 | 35 25 15 30 | 30

oA 2 AR A0+ 3 — R FALIE 60 AL 4 B A -
o3THE — R Z AL A £ 52000

cB 4w 77§ AA BS5/ME/HA

oHiiniE N A 6018 - ARTENMA 1A
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You need to define and explain your notations clearly. Points are granted
only if detail computations are presented.

1. Consider the following problem:

max Z=IE1+332—2£L'3

st. x +xz2+2x3 <100
T —-21‘2 Z 10

I3

Ty + I
z1,Z2,23 2 0.

1
> -
-2

(a) Solve the problem by Simplex algorithm. (15%)

(b) What are the reduced costs and shadow prices of the problem at optimality.
(10%)

2. YunTech Transport is to deliver products from three factories to three sales centers.
Information about the transportation is given below. A per unit shortage cost $2
incurs for any unsatisfied demand, and a per unit holding cost $1 incurs for any

inventory.
Table 1: Information about the transportation
{a) Amounts of supply and demand (b) Unit delivery cost
Supply Demand _ Center

Factory 1 100 Center 1 130 1 2 3 4
Factory 2 150 Center 2 100 Factoryl 3 2 5 4
Factory 3 120 Center 3 80 Factory2 9 10 8 20

Center 4 120 Factory3 5 6 4 10

(a) Formulate YunTech Transport’s problem as a linear programming model. (10%)

(b) Solve the problem (clearly show the basic variables and the objective value at
optimality) (15%)

3. Consider a car repair shop with 2 repairmen and 2 waiting spaces for cars (not

including spaces for repairing cars). The arriving failed car process is a Poisson
process with rate 2 per hour. The car repair time is exponential with mean time of

1
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20 minutes. The arriving car that can not find the a space to wait leave the shop
immediately.

(a) Find the expected number of waiting cars.(10%)
(b) Find the proportion of cars that leave repair shop without being repaired.(10%)

(c) If the average revenue generated by repairing a car is $100, and cost of a
repairman while repairing car is $50 per hour, find the average net profit per
hour of the car repair shop in steady state. (10%)

. Assume that the yield of planting apple in a year is categorized into three types:
good (G), average (A) and bad (B). When the yield is good, the revenue generated
from apple is $8000. When the yield is average, the revenue generated from apple is
$12000. When the yield is bad, the revenue generated from apple is $6000. Assume
that yield of apple this year depends on yield of apple last year. Let X, be the yield
of apple in year n. The changes of yield in each year have the following transition
probabilities : P(X,,1 = G|X, = A) = P4 = 0.2, following with similar notation
definition, P44 = 0.3, Pag = 0.5, Pge = 0.5, Poa =04 ,Pgqa = 0.1, Pgg = 0.2,
Pgs = 0.3, Pgg = 0.5. Find the average revenue per year of apple in steady state.

(20%)
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1.

A business graduate has applied for a job with two insurance firms : A and B. The
graduate feels that she has a 65% chance of receiving an offer from firm A and a 50%
chance of receiving an offer from firm B. If she receives an offer from firm B, she
believes that she has a 90% chance of receiving an offer from firm A. What is the
probability that both firms will make her an offer?

(A)0.65 (B) 0.5 (C)0.45 (D) 0.9 (E)0.25

Men have a reputation for not wanting to ask for directions. A study conducted for
Yuntech Company indicated that 42% of men and 61% of women would stop and ask for
directions. The government’s 2017 population estimate was that for adults 48.2% were
men and 51.8% were women. Given that a driver stops to ask for directions, determine the
probability that the driver was a man.

(A)0.518 (B) 0.420 (C)0.316 (D)0.39 (E)0.7778

A shipment of 20 electronic components was sent to Yuntech Company. Four of them
were defective. One of the company technicians selected 5 of the electronic components
to put in his inventory, and went on three service call. Determine the probability that 3 of
the 5 electronic components are not defective.

(A)0.05 (B) 0.2167 (C)0.3163 (D) 0.4696  (E) 0.968

It is assumed that the time failures for an electronic component are exponentially
distributed with a mean of 50 hours between consecutive failures. Based on this
information, what is the probability that a randomly selected part will fail in less than 10
hours?

(A)0.82 (B) 0.20 (©)0.33 (D) 0.27 (E) 0.18

(O) HHEE -

5. (10%) A year-old study found that the service time for all drive-thru customers at a coffee

Shop is uniformly distributed between 4 and 10 minutes. A random sample of 49
customers is taken and the service time for each is recorded.

(A) Calculate the mean and standard deviation of service times for all drive-thru customers at

this Coffee Shop.
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(B) What is the probability that a sample of 49 customers would have a sample mean of 6.5

minutes or more?

6. (10%) The manager of a restaurant knows from experience that 60% of the people who
make reservations for the evening show up for dinner. The manager decides one evening
to overbook and accept 20 reservations when only 15 tables are available. What is the
probability that more than 15 parties will show up?

7. (10%) Monthly sales of a certain product, recorded in nearest thousand, are believed to
follow the probability distribution given in below table.

Nu_mber of items Pfol;agility N
5000 | 0.2
6000 | 03
7000 0.2
8000 02
) 9000 ol

(A) What is the expected number of items sold monthly?
(B) Suppose that the company has a fixed monthly production cost of $8000 and that each
item bring $2. Find the expected monthly profit from product sales.

8. (10%) When Xji,..., X, are independent Poisson random variables, each with parameter 4,
and when # is relatively large, the sample mean X is approximately normal with mean A
and variance A/n.

(A) What is the distribution of the statistic X2

I

(B) Use the results of (a) to find a 100(1 - a)% confidence interval for A.

9. (10%) A pseudorandom number generator is designed so that the integers 0 through 9
have equal probability of occurrence. The first 10,000 numbers are:

o 1 [ 2 ]3] 4 | s | & 7 | 8 | 9

hal— |

967 | 1008 | 975 | 1022 | 1003 | 989 | 1001 | 981 | 1043 | 1011

Does this generator seem to working properly?
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10. (20%) Two methods for producing gasoline from crude ol are being investigated. The
yields of both processes are assumed to be normally distributed. The following yield data
have been obtained from the pilot plant.

Process Yields (%)
1 24.2 26.6 25.7 24.8 25.9 26.5
2 21.0 22.1 21.8 20.9 22.4 22.0

(A) Is there reason to believe that process 1 has a greater mean yield? Use a=0.05. Assume
both variances are equal.

(B) Assuming that in order to adopt process 1 it must produce a mean yield that is at least 5
percent greater than that of process 2, what are your recommendations?

(C) Find the power of the test in part (a) if the mean yield of process 1 is 5 percent greater
than that of process 2.

process 2 by 5 percent?

11. (10%) The cell phone industry is involved in a fierce battle for customers, with each
company devising its own complex pricing plan to lure Customers. A consumer watchdog
group decided to compare the average costs for four cellular phone companies using three
different usage levels as blocks. The monthly costs computed by the cell phone companies
for peak-time callers at low(20 minutes per month), middle(150 minutes per month), and
high(1000 minutes per month) usage levels are given in the following table. Is there a
sufficient evidence to indicate a difference in the average monthly costs for the four
companies? Use o = (.05,
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TABLENl (cont.)
Areas under the
standard normal curve

Second decimal place in z

z 000 001 002 003 004 005 006 007 008 0.09
0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
04 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 '0.6844 0.6879
0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
09 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
L1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
12 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.3 0.9032 0.9049 0.9066 0.9082 0.9099 09115 0.9131 0.9147 0.9162 0.9177
14 09192 09207 0.9222 0.9236 0.9251 09265 0.9279 0.9292 09306 0.9319
L5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
17 09554 0.9564 0.9573 0.9582 0.9591 09599 0.9608 0.9616 0.9625 0.9633
18 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
19 0.9713 09719 09726 0.9732 09738 09744 0.9750 0.9756 0.9761 0.9767
2.0 0.9772 09778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
2.1 09821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
2.2 0.9861 0.9864 0.9868 0.9871 09875 09878 0.9881 0.9884 0.9887 0.9890
2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
2.4 0.9918 0.9920 09922 0.9925 0.9927 0.9929 '0.9931 0.9932 0.9934 0.9936
25 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 09960 0.9961 0.9962 0.9963 0.9964
2.7 0.9965 0.9966 0.9967 0.9968 0.9969 09970 0.9971 0.9972 0.9973 0.9974
2.8 0.9974 0.9975 09976 0.9977 0.9977 09978 0.9979 0.9979 0.9980 0.9981
2.9 0.9981 0.9982 09982 0.9983 0.9984 09984 0.9985 0.9985 0.9986 0.9986
3.0 0.9987 0.9987 0.9987 0.9988 0.9988. 0.9989 0.9989 0.9989 0.9990 0.9990
3.1 0.9990 0.9991 0.9991 0.9991 0.9992 09992 0.9992 0.9992 0.9993 0.9993
3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995
3.3 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997
34 0.9997 0.9997 0.9997 0.9997 0.9997 09997 0.9997 0.9997 0.9997 0.9998
3.5 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998
3.6 0.9998 0.9998 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999
3.7 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999
3.8 0.9999 0.9999 0.9999 0.9999 0.9999 09999 0.9999 0.9999 0.9999 0.9999
3.9 1.0000"

T For z > 3.90, the areas are 1.0000 to four decimal places.
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TABLE IV
Values of tq

oo to.os to.ozs to.o1 Lo.005 df

1 3.078 6.314 12706  31.821 63.657 1
2 1.886 2.920 4.303 6.965 9.925 2
3 1.638 2.353 3.182 4.541 5.841 3
4 1.533 2.132 2.776 3.747 4.604 4
5 1476 2.015 2.571 3.365 4,032 5
6 1.440 1.943 2447 3.143 3.707 6
7 1.415 1.895 2.365 2.998 3.499 7
8 1.397 1.860 2.306 2.896 3.355 8
9 1.383 1.833 2.262 2.821 3.250 9
10 1.372 1.812 2.228 2.764 3.169 10
11 1.363 1.796 2.201 2.718 3.106 11
12 1.356 1.782 2.179 2.681 3.055 12
13 1350 1.771 2.160 2.650 3.012 13
14 1.345 1.761 2.145 2.624 2977 14
15 1.341 1.753 2.131 2.602 2.947 15
16 1.337 1.746 2.120 2.583 2921 16
17 1.333 1.740 2.110 2.567 2.898 17
18 1.330 1.734 2,101 2.552 2.878 18
19 1.328 1.729 2.093 2.539 2.861 19
20 1.325 1.725 2.086 2.528 2.845 20
21 1.323 1.721 2.080 2.518 2.831 21
22 1.321 1.717 2.074 2.508 2.819 22
23 1.319 1.714 2.069 2.500 2.807 23
24 1.318 1.711 2.064 2.492 2.797 24
25 1.316 1.708 2.060 2.485 2.787 25
26 1.315 1.706 2.056 2.479 2.779 26
27 1314 1.703 2.052 2.473 2771 27
28 1.313 1.701 2.048 2.467 2.763 28
29 1.311 1.699 2.045 2.462 2,756 29
30 1.310 1.697 2.042 2.457 2.750 30
31 1.309 1.696 2.040 2.453 2.744 31
32 1.309 1.694 2.037 2.449 2.738 32
33 1.308 1.692 2,035 2.445 2.733 33
34 1.307 1.691 2.032 2.441 2728 34
35 1.306 1.690 2.030 2.438 2.724 35
36 1.306 1.688 2.028 2434 2.719 36
37 1.305 1.687 2.026 2.431 2.715 37
38 1.304 1.686 2.024 2.429 2.712 38
39 1.304 1.685 2,023 2.426 2.708 39
40 1.303 1.684 2.021 2.423 2.704 40
41 1.303 1.683 2.020 2421 2.701 41
42 1.302 1.682 2.018 2418 2.698 42
43 1.302 1.681 2.017 2416 2.695 43
44 1.301 1.680 2.015 2.414 2.692 44
45 1.301 1.679 2,014 2412 2.690 45
46 1.300 1.679 2.013 2.410 2.687 46
47 1.300 1.678 2012 2.408 2.685 47
48 1.299 1.677 2,011 2.407 2,682 48
49 1.299 1.677 2010 2.405 2.680 49
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TABLE VIl  (cont.)
Values of x2

X410 X405 XG.025 Xb.01 X005 df
2.706 3.841 5.024 6.635 7.879 1
4.605 5.991 7.378 9.210 10.597 2
6.251 7.815 9.348 11.345 12.838 3
7.779 9.488 11.143 13.277 14.860 4
9.236 11.070 12.833 15.086 16.750 5

10.645 12.592 14.449 16.812 18.548 6

12.017 14.067 16.013 18475 20.278 7

13.362 15.507 17.535 20.090 21.955 8

14.684 16.919 19.023 21.666 23.589 9

15.987 18.307 20.483 23.209 25.188 10

17.275 19.675 21.920 24.725 26.757 11

18.549 21.026 23.337 26.217 28.300 12

19.812 22.362 24.736 27.688 29.819 13

21.064 23.685 26.119 29.141 31.319 14

22,307 24,996 27.488 30.578 32.801 15

23.542 26.296 28.845 32.000 34.267 16

24.769 27.587 30.191 33.409 35.718 17

25.989 28.869 31.526 34.805 37.156 18

27.204 30.143 32.852 36.191 38.582 19

28.412 31410 34,170 37.566 39.997 20

29.615 32.671 35479 38.932 41.401 21

30.813 33.924 36.781 40.290 42.796 22

32.007 35.172 38.076 41.638 44.181 23

33.196 36.415 39.364 42.980 45.559 24

34.382 37.653 40.647 44314 46.928 25

35.563 38.885 41923 45.642 48.290 26

36.741 40.113 43.195 46.963 49.645 27

37916 41.337 44461 48,278 50.994 28

39.087 42.557 45,722 49.588 52.336 29

40.256 43,773 46.979 50.892 53.672 30

51.805 55.759 59.342 63.691 66.767 40

63.167 67.505 71.420 76.154 79.490 50

74.397 79.082 83.208 88.381 91.955 60

85.527 90.531 95.023 100.424 104.213 70

96.578 101.879 106.628 112,328 116.320 80

107.565 113.145 118.135 124.115 128.296 90
118.499 124343 129.563 135.811 140.177 100
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TABLE VII} dfn
Values of Fy
did o 1 2 3 4 5 6 7 8 9
0.10 39.86 49.50 5359 5583 5724 5820 5891 5944 59.86
a 0.05 161.45 199.50 21571 224.58 230.16 233.99 236.77 238.88 240.54
1 0025 647.79 799.50 864.16 899.58 92185 937.11 948.22 956.66 963.28
F, 0.01 4052.2 4999.5 54034 5624.6 5763.6 5859.0 5928.4 5981.1 6022.5
0.005 16211 20000 21615 22500 23056 23437 23715 23925 24091
0.10 8.53 9.00 9.16 9.24 9.29 9.33 9.35 9.37 9.38
0.05 1851 1900 19.16 1925 1930 1933 1935 1937 1938
2 0025 3851 3900 39.17 3925 3930 3933 3936 39.37 39.39
0.01 98.50 99.00 99.17 9925 9930 9933 9936 99.37 99.39
0.005 198.50 199.00 199.17 199.25 199.30 199.33 199.36 199.37 199.39
0.10 554 5.46 5.39 5.34 5.31 5.28 527 5.25 5.24
0.05 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81
3 0025 1744 16.04 1544 1510 1488 1473 1462 1454 1447
0.01 34.12 30.82 2946 2871 2824 2791 2767 2749 2735
0.005 55.55 4980 4747 46.19 4539 44834 4443 4413 43.88
0.10 454 432 4.19 4,11 4.05 4.01 3.98 3.95 3.94
0.05 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00
4 0.025 1222 10.65 998 9.60 936 920 9.07 8.98 8.90
0.01 2120 18.00 1669 1598 1552 1521 1498 1480 14.66
0.005 3133 2628 2426 23.15 2246 2197 2162 21.35 2114
0.10 4.06 3.78 3.62 3.52 3.45 3.40 3.37 3.34 3.32
0.05 6.61 5.79 541 5.19 5.05 4.95 4.88 482 4.77
5 0.025 10.01 8.43 7.76 7.39 7.15 6.98 6.85 6.76 6.68
0.01 1626 1327 1206 1139 1097 1067 1046 1029 10.16
0.005 2278 1831 1653 1556 1494 1451 1420 1396 13.77
0.10 3.78 346 3.29 3.18 3.11 3.05 3.01 2.98 2.96
0.05 5.99 5.14 4,76 4.53 4.39 428 4.21 4.15 4.10
6 0.025 8.81 7.26 6.60 6.23 5.99 5.82 570 560 5.52
0.01 13.75 1092 9.78 9.15 8.75 8.47 8.26 8.10 7.98
0.005 18.63 14.54 1292 1203 1146 11.07 1079 10.57 1039
0.10 3.59 3.26 3.07 2.96 2.88 2.83 2.78 2.75 2.72
0.05 5.59 4.74 4.35 412 3.97 3.87 3.79 3.73 3.68
7 0.025 8.07 6.54 5.89 552 5.29 512 499 490 4.82
0.01 12.25 9.55 845 7.85 7.46 7.19 6,99 6.84 6.72
0.005 1624 1240 10.88 10.05 9.52 9.16 8.89 8.68 8.51
0.10 3.46 3.11 292 2.81 2.73 2.67 2.62 2.59 2.56
0.05 532 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39
8 0.025 7.57 6.06 542 5.05 4.82 4.65 4.53 4.43 4.36
0.01 11.26 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.91
0.005 1469 11.04 9.60 8.81 8.30 7.95 7.69 7.50 7.34




