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(a) What is the total energy of a substance? Identify the different forms of energy
which constitute the total energy. (6 %)

(b) What are the point and path functions? Give one example of physical
parameter for each function. (8 %)

(c) What is the difference between saturated liquid and compressed liquid?
Please use P-v diagram to explain. (8 %)

(d) What 1s the difference between the critical point and the triple point? Under

what kind of conditions of pressure and temperature? (8 %)

(48530 %)

(a) Show that for the polytropic process PV" =C, the boundary work is

W, = M, here 2: the final state, 1: the initial state. (6 %) (b) For an ideal

gas unde;”; constant-temperature (isothermal) process, how is the boundary work?
(8 %) (c) Starting from the 7ds relation, please show the entropy change of

ideal gases under the constant-specific-heat assumption. (8 4-) (d) For an ideal

gas, how is the boundary work under an isentropic process? (8 %)

(48 % 10 %) The amount of heat 100 kJ is transferred directly from a hot
reservoir at 1200 K to a cold reservoir at 600 K.
(a) Calculate the entropy changes of the two reservoirs (5 %4~) and (b) determine if

the increase of entropy principle is satisfied in this process. (5 %)
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9 ~ (4845 15 &) A piston-cylinder device initially contains 1.4 kg saturated liquid
water at 200°C. Now heat is transferred to the water until the volume quadruples
(four times) and the cylinder contains saturated vapor only. Determine (a) the
volume of the tank at the final state(5 4-), (b) the final temperature and pressure

(5 4), and (c) the internal energy change of the water. (5 %)

&~ (415 5)
(a) Please discuss if a practical steam power plant is running in a Carnot cycle,

and why? (7 %) (b) Please name the basic four processes in a steam power plant.
(& %)
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Saturated water—Temperature table

113

(2wRH > $E=8)

Specific volume, Internal energy, Enthalpy. Entropy,
m/kg kJ/kg kl/ke KJ/kg K
Sat. Sat. Sat. Sat. Sat. Sat. Sat. Sat. Sat.

Temp., press., liquid, vapor, liquid, Evap., vapor, liquid, Evap., vapor, liquid, Evap., vapor,
rec P kPa v v, u; Uge Uy hy hye he St S 5;
0.01 0.6117 0.001000 206.00 0.000 23749 23749 0.G01 25009 25009 00000 9.155 9.1556

5 08725 0.001000 147.03 21.019 2360.8 23818 21.020 24891 2510.1 00763 89487 9.0249
10 1.2281 0.001000 106.32 42020 2346.6 23837 42022 24772 25192 (G.1511 B8.7488 88999
15 17057 0.001001 77.885 62980 23325 23955 62982 24654 25283 0.2245 85559 8.7803
20 2.3392 0.001002 57.762 83,913 23184 24023 83.915 24535 25374 0.2965 8.3696 B.6661
25 3.1698 0.001003  43.340 104,83 23043 24091 10483 24417 25465 03672 8.1895 R5567
30 42469 0001004  32.879 12573 22902 24159 12574 24298 25556 0.4368 80152 84520
35 56291 0.001006 25.205 146.63 2276.0 24227 14664 24179 25646 05051 7.8466 8.3517
40 7.3851 0.001008 19.515 167.53 2261.9 24294 16753 24060 25735 05724 76832 8.2555
45 96953 0.001010  15.251 188.43 22477 24361 188.44 23940 25824 (06386 75247 8.1633
50 12,352 0.001012 12.026 209.33 22334 24427 20934 23820 25913 0.7038 7.3710 8.0748
55 15763  0.001015 9.5639 23024 2219.1 24493 23026 23698 26001 07680 7.2218 7.9R98
60 19.947 0.001017 7.6670 251.16 2204.7 24559 251.18 2357.7 26088 0.8313 7.0769 7.9082
65 25.043 0.001020 6.1935 272.09 21903 24624 27212 23454 26175 08937 6.9360 7.8296
70 31.202 0.001023 5.0396 293.04 21758 24689 293.07 2333.0 2626.1 09551 6.7989 7.7540
75 38597 0.001026 41291 31399 2161.3 24753 31403 23206 26346 1.0158 6.6655 7.6812
80 47.416 0.001029 3.4063 334,97 21466 24816 33502 2308.0 2643.0 1.0756 6.5355 76111
85 57.868 0.001032 2.8261 355.96 21319 24878 35602 22953 2651.4 1.1346 6.4089 7.5435
90 70.183  0.001036 2.3593 376.97  2117.0 24940 37704 22825 26596 1.1929 6.2853 7.4782
95 84 609 0.001040 1.9808 398.00 2102.0 2500.1 398.09 22696 26676 1.2504 6.1647 7.4151
100 101.42 0.001043 1.6720 419.06 2087.0 2506.0 419.17 22564 26756 1.3072 6.0470 7.3542
105 120.90 0.001047 1.4186 440.15 2071.8 25119 44028 22431 26834 13634 59319 7.2952
110 143.38 0.001052 1.2094 461.27 2056.4 25177 46142 22297 26911 14188 58193 7.2382
115 169.18 0.001056 1.0360 482.42 2040.9 25233 48259 22160 26986 14737 57092 7.1829
120 198.67 0.001060 0.89133 503.60 20253 25289 50381 2202.1 27060 15279 56013 71292
125 23223 0.001065 0.77012 524.83 2009.5 25343 52507 21881 2713.1 1.58l16 54956 7.0771
130 270.28 0.001070 0.66808 546.10 1993.4 25395 54638 21737 27201 16346 5.3919 7.0265
135 313.22 0.001075 0.68179 567.41 1977.3 25447 56775 2159.1 27269 16872 5.2901 6.9773
140 361.53 0.001080 0.50850 58877 19609 25496 589.16 21443 27335 1.7392 5.1901 6.9294
145 41568 0.001085 0.44600 610.19 1944.2 25544 61064 21292 27398 1.7908 5.0919 6.8827
150 476.16 0.001091 039248 &31.66 19274 2559.1 632.18 21138 27459 1.8418 4.9953 6.8371
155 543.49 0.001096 0.34648 653.19 19103 25635 65379 20980 2751.8 1.8924 4.9002 6.7927
160 61823 0.001102 0.30680 6£74.79 1893.0 2567.8 67547 20820 2757.5 19426 4.8066 6.7492
165 700.93 0.001108 0.27244 696.46 18754 2571.9 69724 20656 27628 19923 47143 6.7067
170 792.18 0001114 0.24260 71820 1857.5 25757 719.08 20488 27679 20417 46233 6.6650
175 89260 0001121 0.21659 740.02 1839.4 25794 74102 20317 27727 20906 45335 6.6242
180 1002.8 0.001127 0.19384 76192 18209 25828 76305 20142 27772 21392 4.4448 65841
185 11235 0.001134 0.17390 783.91 1802.1 25860 785.19 1996.2 27814 21875 4.3572 65447
190 125652 0.001141 0.16636 806.00 1783.0 2589.0 80743 19779 27853 22355 4.2705 6.5059
195 1398.8 0.001149 0.14089 828.18 1763.6 25917 829.78 1969.0 2788.8 2.283] 4.1847 64678
200 15549 0.001157 0.12721 850.46 17437 25942 852.26 1939.8 27920 23305 40997 64302
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Saturated water—Temperature table {Concluded)

113

(2wH#%wWR)

Specific volume, internal energy, Enthalpy, Entropy,
mikg KJikg i/ka ®Jka-K
Sat. Sat. Sat. Sat, Sat. Sat. Sat. Sat. Sat.

Temp., press., liquid, vapor, liquid, Evap., vapor, liquid, Evap., vapor, liquid, Evap., vapor,
T7°C P kPa v v, Uy Ug Uy h; Ny h, 5 St 5

205 17243 0001164 0.11508 87286 17235 25964 87487 19200 27948 23776 4.0154 6.3930
210 1807.7 0001173 0.10429 89538 17029 25983 897.61 18997 27973 24245 39318 6.3563
215 21059 0.001181 0.094680 918.02 1681.9 25999 92050 18788 2799.3 24712 3.8489 6£.3200
220 23196 0.001190 0.086094 940.79 16605 26013 94355 18574  2801.0 25176 3.7664 6.2840
225 25497 0Q.001199 0.078405 963.70 16386 26023 966.76 18354 28022 25639 3.6844 6.2483
230 2797.1 0001209 0.071505 986.76 1616.1 26029 990.14 18128 28029 26100 36028 6.2128
235 30626 0001219 0.065300 10100 15932 26032 10137 17895 2803.2 26560 3.5216 6.1775
240 3347.0 0.0C1229 0.059707 10334 1569.8 2603.1 10375 17655 28030 27018 3.4405 6.1424
245 365i.2 0.001240 0.054656 1056.9 15457 2602.7 10615 17408 28022 27476 3.3596 6£.1072
250 39762 0.001252 0.050085 1080.7 1521.1 26018 10857 17153 2801.0 27933 32788 6.0721
255 43229 0.001263 0.045941 1104.7 14958 26005 11101 16890 2799.1 28390 3.1979 6.0369
260 46923 0001276 0042175 11288 14699 25987 11348 16618 27966 28847 3.1169 6.0017
265 5085.3 0.001283 0.038748 1163.3 14432 25965 11598 16337 27935 29304 3.0358 509662
270 5503.0 0.001303 0.035622 1177.9 14157 25937 11851 16046 27897 29762 2.9542 59305
2715 5946.4 0.001317 0.032767 1202.9 1387.4 25903 1210.7 15745 27852 30221 2.8723 58944
280 6416.6 0.001333 0.030153 12282 1358.2 25864 12367 15432 27799 3.0681 27898 58579
285 69146 0.001349 0.027756 12537 1328.1 25818 1263.1 1510.7 27737 31144 27066 58210
290 74418 0.001366 0025554 1279.7 1296.9 2576.5 12898 14769 2766.7 3.1608 2.6225 57834
295 7999.0 0.001384 0.023528 1306.0 1264.5 25705 1317.1 14416 2758.7 32076 25374 57450
300 8587.9 (0.001404 0021659 13327 1230.9 25636 13448 14048 27496 3.2648 24511 5.705%
305 9209.4 0.001425 0.019932 1360.0 11959 25558 13731 1366.3 27394 33024 23633 5.6657
310 9865.0 0.001447 0.018333 1387.7 1159.3 2547.1 14020 13259 2727.9 3.3506 22737 56243
315 10,656 0.001472 0.016849 1416.1 1121.1 25372 14316 12834 27150 3.39%4 21821 55816
320 11,284 0.00149% 0.015470 14451 1080.9 25260 1482.0 12385 27006 34491 2.0881 55372
329 12,051 0.001528 0014183 1475.0 10385 25134 14934 11910 26843 34998 19911 54908
330 12,858 0.001560 0.012979 1505.7 993.5 24992 15268 11403 2666.0 3.5516 1.8906 54422
335 13,707 0.001597 0.011848 1537.5 9455 24830 15594 1086.0 26454 36050 1.7857 5.3907
340 14,601 0.001638 0.010783 1570.7 893.8 24645 15946 10274 26220 3.6602 1.6756 5.3358
345 15,541 0.001685 0009772 16055 837.7 24432 16317 9634 26951 37179 1.5585 5.2765
350 16,529 0.001741 0008806 16424 7759 24183 1671.2 8927 25639 37788 1.4326 52114
355 17,570 0.001808 0.007872 1682.2 706.4 23886 17140 8129 25269 38442 1.2942 51384
360 18,666 0.001895 0.006950 1726.2 625.7 23519 17615 7201 24816 39165 1.1373 50537
365 19,822 0.002015 0.006009 L7772 526.4 23036 18172 6055 24227 40004 0.9489 49493
370 21,044 0.0602217 0.004953 18445 385.6 22301 18912 4431 23343 41119 0.683%0 48009
373.95 22,064 0.003106 0.003106 20157 0 20157 20843 0 2084.3 44070 0 4.4070
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— ~ Ared-hot 2.00 Kg piece of iron at temperature T1=880K is thrown into a huge
lake whose temperature is T;=280K. Assume the lake is so large that its
temperature rise is insignificant. Determine the change in entropy (a) of the iron
and (b) of the surrounding environment in the lake. The specific heat of iron is
450 J/Kg * K. (10%)

— ~ Anelectric charge @ is distributed uniformly throughout a nonconducting sphere
of Re. Determine the electric field (a) outside the sphere (R > Ry) and (b) inside
the sphere (R < Ryp). (20%)

= ~ String is wrapped around a uniform solid cylinder (like a yo-yo ball) of mass M
and radius R, and the cylinder starts falling from rest. As the cylinder falls, find

(a) its acceleration and (b) the tension in the string. (20%)

@~ (10%)
(a) What should you record the volume with the correct significant figures in

the containers shown below during the experimental measurement in the lab?
(4%)

(#FR)
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(b) Suppose you pour the water from these beakers into one container. What

would be the volume (mL) with the correct significant figures in the

container? (6%)

& ~ (25%)For a chemical process, consider the relationship between its free energy
(AG) and the value of the reaction of quotient Q is AG = AG’+ RTInQ , where T
is the temperature (K), R is the gas law constant and is equal to 8.3145 J/K . mol,
and the value of AG® can be calculated from AG® = AH? — TAS®, where the AH?

and AS? are enthalpy and entropy of this chemical process at standard condition,

and assume that both AH® and AS® are independent of temperature over the

temperature range considered.

(a)Write a chemical reaction to present the corrosion of iron by oxygen. (5%)

(b)Using the following data, calculate the equilibrium constant for the corrosion

of iron at 25°C. (8%)

Substance AH{ (kJ/mol) AS® (J/K «mol)
Fe205(s) -826.0 90.0
Fe(s) 0.0 27.0
01(g) 0.0 205.0

(T R)
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(c)Given the equilibrium constant for some hypothetical process was determined

as a function of temperature (K) with the results plotted below.

4.5

m{K)
]

o 20 30
1000
I(K)

From the plot, determine the values of AH® and AS° for this process. Is it

endothermic process or exothermic process? (12%)
7~ ~ Using molecular orbital energy-level diagram to illustrate the arrangement of

electrons for NO and CO, calculate their bond orders, and compare their bond

length and magnetic properties. (15%)

(AR EeE)
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* Find the general solution of the following ordinary differential equation. (15 4-)

Xy" + 2x2y" — Oxy' + 9y = x%; y(x)=?

— ~ Find the solution of the following ordinary differential equation. (15 %)

» Please solve the partial differential equation

ty" +(1-t)y' +3y = 0; y(t)=?

86 (x.0) °C,(x,1)
—=—2=D, ,
ot Ox

for the

unsteady one-dimensional diffusion-controlled mass transfer process with the
given semi-infinite boundary conditions (Co= 0 at x=0 and C,=C,* at x = o) and

initial condition (Co=C,* at t= 0). (25 4")

Find the solution of the system of linear ordinary differential equations. (15 %)
W=y +e¥ -4t

Y, =2y, -y, +2+1

»(0)=-1, »,(0)=-2

Find the similar matrix to matrix A and corresponding eigenvalue and

eigenvector. (15 4")

150 26 50-3
A=| 6 3 10| p= 01 0
-8 0-14 -30 2

Find the general solution of the following second-order nonlinear ordinary

differential equation. (15 %)

yy' =% y(x)=?

(RAMRALEE=)
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#8 kBB (2—R"'#%—R)
MR TR EM(REREG+ ~ — v x~+-% ~/ ~MR-MC-M+ M-~ = A
F W ERGEE )

— ~ (485 30 7))k R A B A B R 32 3% (potential flow theory) & A5 BAEE —
F&@E n(x,t) LT KB AT B A 69k B % (velocity potential)Fo & A 35 4 %)
A ¢,y t) Fo ple,yt) s L x ARRITEFT® > y AkBRETIR
Z7&@(y=0 AFHKE@) t AR
(—) # U Laplacian EHEF V> FHREATEFTENEEFRZK - CH)
(=) 3% ¢ fv p BHREAHHEFIES Bernoulli 72X » £ ¥ a4 p (A

BEE)F g (EhWRE) 5 w)

(=) & sk m(free surface)# i& 1% 4% #F (kinematic boundary condition) 2
D/Dt(y—n)=0on y=n->HE¥ D/Dt %% v % #(material
time derivative) ; FRBRLE R LKA BEHR ¢ v n hBMsFTERX -
104

(v9) #FiEH Bernoulli 7 XARBREHBERZ KBDAMH KT FHAEGR
& 849 8 /) % S 4% 4+ (dynamic boundary condition) ° (10 4-)

= (B 40 )R EARRANZHIEFFTRARER G AR —IFSRME A%
%18 430 3k 18 & (small amplitude wave) #4482 3% RY] =T 42 {t(linearize) ik JE 4%
MRS - HZRRIREE A K¥A k> AEEA 0 KES h:

(—) FIHLAEFEGHAATHIFRGBBEAREAFEHE U REZRE -

(5 %)

HABE AWM NIRIEEBE - G )

BMEEER ey " o814 K (dispersion relation) : w? = gk tanh kh

3F LAR K B A% 1 (deep water condition)ds - i & 4948 3% £ V), (phase

velocity or celerity) » 3 BASLARFE B faT E XAk A5 T o 84Bi14aX , -

(10 %)

(29) 3F LA K & A% 4 (shallow water condition)3: 35 ik ey 481k & V), » 33094
SbAR A TR A 5 HR K AT - (10 &)

(&) 3FARmE4h W47 Mk 91 JF 47 M )& (5] 4o Stokes wave)&) ik 2 £ (5T A 48
8 X #BIHA) - (10 &)

(T R)
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= (a5 20 ) — B RET @AM K 10m 0 P KRS S0cm 5 KAEATIN R BEA
MR BIRA A T B RGR BT AR R0 B AR AT 6 K AES) -
R AL 0.73sec &Y EABA4E K » R MR BITUTHE ¢

—) LRIAEEY IR IR A BN R KK B RIEARE? (G D)

FHAEF R HARRE V, 0Bk BV, (group velocity) o (10 %)

) ARG AT BAME R IE AR 0F > BB ARMBEEL S 54 €4

RIBIKTEIIEE) 7 (5 &)

~ N~
—

e

W REHLHERA o AERKE S FBRE UENMAREZEG P ERE
RZAFAFT > KR T e ESPIAF M LS Z R E F e ag 48k o (10 4)

(RAEEREHE)
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# 8 &HBP (£2=R'%—R)
TR R AT EMOREAEF ~ — X ~++% ~v/ “MR-MC M+ M-+ = A
¥~ W RBGEE A

— HRE L ARZHME T RAIAR S AR - (20 )

(B30 MB2 PREEGREZENGRBEA E-Badks A - B&I1E
MsEE | o
(1) H7 bRz E &4 - (10 )
(2) #HRBLFExEH M (deflection) &F - (10 4)
B) HREUWRERATHBEAZIME x RERTHZMA - (10 )

2P
P
1.5°F

T

L §

L §

]L :

Lo

i . w(x) = w, cos (-;%)
L

L ~—4 e L %
B 1 ® 2

(TR
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S B3 PLALHEZIGRERS F- S @Hs A - HEENRES |- Lab i

KBEAH 2L-bcBEEREA L- 3 RECHRRE P AL T HAEHY
i o (20 %)

m ko8 4 AR 4 R CB 2467 84 DB L4874 B 25 o sl 8 B 245 KA

B E-~-B@Es A -BEIBHESE [~ KRESB L 3 h3iE4E DB fixysd
EHART I EERTRTAS !

Ky
Kbar — k, ks sym. i
ks kg kg

ki k7 kg k1o
FHHLLEBAGHBENBGE ugy Uy Fv Op, ZEEEMRE Kgo (20 5)

Point D

rigid wall

beam

E!I!AJL i 9[2

B 4

(#TR)
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B B SR A A A E BB A Lo i b E 2 8 A A2 -

WS Z B EmAES A aB R0~ P 0.5 883 o i b4 H B
B ou Foouy ZHELER KE o (10 o)

l i
YA Y 4
e —— R S,

U; U;
" gt = 20l =l

B S

SEEH (TAERANAREZMESL):

- 12EI 6EI 12EI  6EI
L3 12 JE 12
v, 6EI  4EI 6EI  2EI |[ua
Mol _| 12 L 12 L [Ga}
A 12EI  6EI  12EI 6EI || up
Mb - 13 - L2 L3 - L2 Qb
6EI  2EI 6E]  4E]
L2 L 12 L |

(RAMRALEEE)
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SR T (2=R %—R)
MR TR AM(BRERSE+ ~ — x>+ % ~/ ~MR-MC- M+~ M-~ = 74
B B IEREE A

— ~ (4520 »)
(—)THEEK=E 7@ o)
(Z)RENEBEREE 24 )
()M A FHRLEMEERX _MIRE 7 FE=M - (12 o)

=~ BLJE Sk Ra(stress state) ¢ ko B AR X BegRME-TF B L - R EFBRKEREAH
Op RILEE R AR TR NERS QO M) (EHEAESFHETLTE)

AMFPa

=~ wBkAREFEIEABAKIR KM CBR 0 @ T A 4 87.5mm » X KpkkHF ey
B E -~ ARdbEMAIR E=10GPa g4+ 8 2 g » (20 &)
- 1

1
== 875 mm ====1- 5{) mm
(' s

450 mm

(T R)
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W~ (420 ) EE T I SR RE BT S o 2% = (8 4k 8% ol M1
% 48 ) ‘% CHBL - ROEEBA ENSh e MEBREHAE

& (1) £ F & B (i) i = A J& ) (ii1) B J&
(—)EMRS R R R ? B ? ofTE 2 (10 )
(Z)TRE SR8 AR A A ? B ? dodTE 2 (10 )

I~ (84520 /\)a%nﬂizﬁ 2P, = m?El/(KL)*>> 2 ¥ KA HF# & & )
PERARA M - MAET A ERE 4o T -

EI

M—Pf_’”]{zl

~
< >

L

El , p
§"""----‘-€§E§eilK=:&5

.
< =

L

W TFB= o #FELeBE 2 =g Rl 0 ©4El, = 4ETHEL, = EI -
(—)Fa=2> ¥ehdyBP., AT ? (B EUREIRLET) (10 %)
(=)#a =0.0001 " FHEHhEP,. ? (XL UEIRLET) (10 2)

El, ElL, El,

<—p
A, g

R

~ -
- -

al, L al

Y

(RARRE4E)
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1. (25%) Find the response y(t) of a system with transfer function to a decaying
exponential input r(t) = et
2(8 + 3)
" G+2)(s+6)

G(s)

2. (25%) For the electromechanical servo modeled in following block diagram, find
the limits on K, for stability, find the unstable roots on the imaginary axis, and plot

the unit step (r(t)=1) response when one root pairs are sitting on the imaginary axis.

R L 1 Y

— > K G+ D +2) >

3. (25%) Draw the asymptotes of the Bode diagram for a system having a transfer
function of

3.6
s(s? 4+ 40s + 36)

G(s) =

(#TFR)
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4. (25%) Make the root locus plot for the transfer function Ge(s) G(s) when the motor
position servo system G(s) was compensated by Ge(s) with the gain of k.. The root
locus plot should include the root loci, the departure point away from the real axis,
the asymptotic angles for the loci. Will this G(s) be a Phase-Lead or Phase-lag
compensator ? Why ?

1
Gs) = s{s+2)
k. 4
() =~

(REEREA49)
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— ~ Find a family of curves which is the orthogonal trajectories of the curves :

>k

x*+(y-c) =c*, where c is an arbitrary constant. (10 %)

(4845 20 %)
(a) Find the solution of the following wave equation. (15 %)

u(x,0)= f(x)
u, (x,0) = g(x)

0%u B _6iri

— S, W LELW, P<ILR0, [CS.{
ot” Ox

(b) If f(x)=0, g(x)=x, 0<x <1, find the values of u (— %%) (5 )

Find a matrix P such that P'AP=D,, where D, is a diagonal matrix formed by
the eigenvalues of A. (20 %)

b 4 2
A=|2 5 2
Z 2 5

Expand f(z)=— :
zZ

in Laurent series, valid for 1<[z-2[<2. (10 %)

+ Let A be an eigenvalue of the Hermitian matrix U. Then prove that A must be real.

(10 %)

Find the Fourier series expansion of the function f(x)=(1+2sin2x)>. (10 %)
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£ ~ Consider Mass-Spring system
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If m =m,=k =k,=k, =1 and the initial conditions are

x1(0) = x,(0) = 1,%,(0) = %,(0) = 0, Find x,(H)and x, (7). (20 %)
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— (8530 %) FARET 43
(—) #EEE/ (Resting membrane potential) (6 4-)
(=) #B4afe (Microglial cells) (6 %)
(£) B &% (Insulin) (6 %)
(m@) MRS (Tidal volume) (6 %)
(&) 2 ERFEMHEHEF (Multidrug resistance transporters, MDRSs) (6 )

=~ ATFHE R (Cardiac arthythmia) ? 2 3% & 69 8 B &4 2 (15 4°)

=~ RE B (Cortisol) At ? B H G B eER A47T 2 (10 2)

W (B 15y) THRMAEN @B ERME  SRAE Y LS HER -
ELIEAE AR -
(—) —81R NO)(5 »)
(=) #AT%|3% (Prostacyclin, PGL) (5 %)

(Z£) M & % (Endothelins) (5 %)

(B 10) BELREAE RO EBREOBSRLGRAA WL 5k g
RATLEY T GRELELEG ) RALEY Y SR L B4 - (55)

N SEMM F AR % (Thyroid hormone) Z A /£ H - (10 &)

£~ A#EF (Glucagon) AR o 4m AT ik » FACLE A AR - (10 o)
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- RE#Sf(x) =

~ (20 M) KR AT ARIRAE -

. Vx+3—25h(§x)
1. lim—m——2~<«
x—1 Xx—cos(x—1)

(10 %)

2. lim (=)Y* (10 &)

x—o0 X+1

s RFRAXP -3xy+y =09 LA FH MG T2 B o (15 5)

(20 ) RATFH 5 °

L [y ———dx (10 %)

x2+x+1

2. [} f;(exz + Ddxdy (10 4)

» Bk fg R HETHRE MhK) = f(g(x)e B40g(1) = 2,g'(1) = 3,g"(1) =

~1L,f(2) = 0,f'(2) = —1,f"(2) = —1 « £h"(1)e444 - (10 4)

v REBIXy,z) =x+ 2y + 3zAaMH @ +y2 + 222 =3 LB AA R &

& - (15 %)

1
x24x+1

B x=1 95 HBERA - (10 o)

*NAR 3D PP —Bdz =X+ y*he 2=30 BAe R BEHEMS (B

wny ) BRBALE c ATHTHEANE T  FHLEANEABREEMT?
(10 4)
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