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1. [Ordinary Differential Equations] (20%)

(a) Solve x’y"—xy'-3y =x* by undetermined coefficients and variation of parameters respectively.

(10%)
(b) y"+dy=g(x), y(0)=1, y'(0)=2 (10%)

() = sinx, 0<x<#n/2

=) 0, x>n/2

[Hint]: Solve this problem on two intervals, and then find a solution so that y and y' are continuous
at x=m/2.

2. [Vector Calculus] (20%)
A steady fluid motion in space has velocity vector
V=[x+Ty+2z", 4-3xp+2yz, x* +y* - 2]
(a) Evaluate the net outflow rate of 7 across a sphere x* + > +2°=4  (10%)
(b) What is the outflow rate across the upper hemi-sphere x* + y* + z’=4 ~ z >0 and the lower
hemi-sphere x* +y” +z°=4 ~ z<0, respectively.  (10%)
3. [Laplace Transform)] (20%)

Find the (inverse) transform, indicating the method used and showing the details.

& L{Sinrkr} (6%)

(b) j”ﬁﬁlfak (7%)
LU &
o S "
© L { = _Dz} (7%)

4. [Fourier Analysis] (15%)

(a) Find the Fourier integral representation of the function f(r).  (10%)

0 , —o<r<-1
)= 1+t , —1<¢<0
-t , O<r<+1
0 ,+l<t<w
(b) Evaluate le‘jgs”lﬁv (5%)

5. [Partial Differential Equation] (15%)

Solve the following PDE using the Method of Separation of Variables.
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azﬁ+a—{—:0, O0Lx<a, U< p<h
ox° 0Oy
boundary conditions: o =0, Z—T =0, T'(x,0)=x, T(x,b)=0
'x,\‘:O xx:a

6. [Complex Analysis] (10%)

w xP]
Evaluate the integral J . lx—z—dx ,0<p<2
+x
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— ~EtS R A S A% (Convention on Biological Diversity, CBD) #2010 F4£ 8 A%
SRR B FERGE T T 2038 " S4mEHRMEE ) > E3%T 2020 F2]4 - B
A B 2020 iﬁ%ﬁﬁiﬁﬁﬁ*ﬁ&%ﬂ?y  BRFERZ 0 FRAF —BERTURELEER > MR
BEHLBENIER T TEEEEZF B  REMTEAMSHME? £ L ARMEHIER
F AR ? HIRIEIE A Hﬁﬁﬂﬁi—i-i%y B eSS IMTRGE 7 RBME T e S H Y BE
A AReE 9 B ATER i Y B AR X H ARk 7 (25%)

~ 2020 =3 TR H(COVID-19) £ £ » ABBILREREIERPIH X - BEARETREHT
# (Antonio Guterres) ¥ 45 & » ¥ COVID-19 5 # 69 R B 69 R BT AEfA B N AL B 2K R
IR A TR B B AR AREA R T AR BREE/TERARE S - 24 COVID-
19 2 #EERE - AP TRAMEGABRHE A AL BRFAABA Ly H % > RATER
BB TR B Wik RIS R ASRALEE P oy B3R 7 (25%)

Z o ER ARG MREALAARES RERNBLELZHEIE Y TREALERT L4
69 PM2.5 A R o 3 ETEE PM2. 5 7 H AR B AT ? ko M4l A 3] 56 ook 3E R s 2T RR IR 89 R
B 7T PM2.5 4 BAMEERST LD THAREREE L FMENSE? (25%)

 ~ f3E A1 E 8,8 (biochemical oxygen demand, BOD)#h&k ? 4735 A, % ¢ 42 (oxygen sag
curve) ? 47387 B %8 /1 (river self-purification) ? F At =& = R ey B4z - (25%)
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#BEE 4t [BricstERE] A5 ¢ 459002

MAFABRMERE TR, AFNER (g HierH) (BEFHRA) #2517

B3y AR 5 BHEBRAA FIZAN 2T H
1.

2,

By EA 5 AREAMARETREIEREAUNR S REATHEN
3,

(20%) 35 3R.8A 477 38 &k #4631 £ (descriptive statistics) ? 3t B S &8 B % 4 7% 69 £ 5] R 3.9 do {7 &
R kA -
(20%) 53R, 99457 38 3 3h 44 31 2 (inferential statistics) ? 3 B 22 &8 B ¥ £ 7589 RH] LR BA LT &
R%h kA8 -

(15%) — R L HHALHEBT AR EN LCD RRPHEFH6SF RELA
0.9 % BRIt E K TFAFSRHOF  RELS 084 - KR 3618 Asche LCD & & oy 44
Fariagon 49 EBAEMICD ERED 5 1 F ok R AT

(20%) —MEFF A B AT F 69 A B BRARAR R E SR B R AL » 5 —IRAR T 15MAKHK > 4%
B ESE BREAHB A 384 S(ppm)  BRE LK 3.07ppm; £ F ZIRK T 1248K4% » F
¥R # 1.49ppm - #RE £ % 0.8ppm ° %3t F i @R R EEL BIR A& OSSN RER - A%
AREHEARAEHREEETRT  ERROEEHTARRA -

(25%) ¥ LT MEA R G L BN R PHERERT LI MHABENTE  FRAEHA 15
EGERETRE  ARAAEHEYIT > L ER LR PHEMKERE » E5146:18 18
BRI MR PR EREE RS EEL TR T BRIESEWNATE R PR E
BEMBTREIH  EBEERELH T RENMWENMRTUAG LA LR PHELKER
g{ o

GER%GE | EHTRE | EH LEEE
1 2.76 7.02
2 5.18 3.10
3 2.68 5.44
4 3.05 3.99
5 4.10 521
6 7.05 10.26
7 6.60 13.91
8 4.79 18.53
9 7.39 7.91
10 730 4.85
11 11.78 11.10
12 3.90 3.74
13 26.00 94.03
14 67.48 94.03
15 17.04 41.70
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HBEE st 2 [(BriELgERE] A% ¢+ 459002
KA BRBERR "I EATER (B A FH) (FE¥HA) H£28%28
z | 000 0.1 002 003 004 005 006 007 0.08 0.09

0.0 | 0.5000 0.5040 0.5080 0.5120 0.5160 0.5159 0.5239 0.5279 0.5319 0.5359
0.1 ] 0.5398 0.5428 0.5478 0.5517 0.5557 0.5588 0.5636 0.5675 0.5714 0.5753
0.2 [ 0.5793 0.5832 0.5871 0.5910 0.5948 0.3987 0.6026 0.6084 0.6103 0.6141
03| 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6430 0.6517
0.4 | 0.6554 0.6591 0.6628 0.6664 0.6700 0.6735 0.6772 0.6808 0.6844 0.6879
0.5 | 0.6815 0.6950 0.6985 0.7019 0.7054 0.7038 0.7123 0.7157 0.7180 0.7224
0.6 | 0.7257 0.7291 0.7324 0.7357 0.7239 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 | 0.7380 0.7811 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7352
0.8 | 0.7381 0.7910 0.7935 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 | 0.3158 0.818%6 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8339
1.0 | 08413 0.8433 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1 | 0.8543 0.8685 0.8685 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 | 0.8845 0.8869 0.8388 0.8907 0.8925 0.8944 0.85962 0.8580 0.8997 0.9015
1.3 | 0.9032 0.9049 0.9066 0.9082 0.508S 0.8115 0.9131 0.9147 0.9162 0.9177
14| 08192 0.9207 0.9222 0.9236 0.9251 0.9255 0.9279 0.9292 0.9306 0.9318
1.5 | 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9408 0.9418 0.9429 0.9441
1.6 | 0.9452 0.9463 0.9474 0.5484 0.9495 0.5505 0.9515 0.9525 0.8535 0.9545
1.7 | 0.9554 0.9564 0.9573 0.9582 0.9591 0.9593 0.9508 0.9616 0.9625 0.9533
1.8 | 0.9641 0.8649 0.9656 0.5664 0.9671 0.96738 0.9586 0.9693 0.5699 0.9706
19| 09713 0.9719 0.9726 0.9732 0.9733 0.9744 0.9750 0.9758 0.9761 0.9767
2.0 | 0.9772 0.9778 0.9783 0.6783 0.9793 0.9793 0.9803 0.5808 0.9812 0.9817
21| 09321 0.9826 0.8830 0.9834 0.9838 0.9842 0.9546 0.93350 0.9854 0.9857
2.2 | 0.9861 0.9364 0.9858 0.9871 0.9875 0.9373 0.9881 0.5884 0.9887 0.9830
23 | 0.9393 0.589% 0.9893 0.9501 0.9504 0.9906 0.9%09 0.9511 0.9913 0.9916
24 | 09918 0.9920 0.9922 0.9924 0.9927 0.9929 0.9931 0.9832 0.99324 0.9936
2.5 | 0.8938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.6551 0.9952
2.6 | 0.9953 0.9855 0.9958 0.9957 0.9953 0.5860 0.9961 0.9962 0.9963 0.59964
2.7 | 0.8965 0.5966 0.9567 0.9968 0.9969 0.9970 0.9971 0.9972 0.8973 0.5974
2.8 | 0.9974 0.9575 0.5976 0.8877 0.9977 0.9578 0.8979 0.9579 0.9980 0.9%81
2.9 | 0.9581 0.8982 0.59382 0.9983 0.9984 0.5934 0.9935 0.9585 0.9936 0.9986

t Table

cum. prob L) t7s t g0 tas g t g5 T g78 too t 505 T 599 € 9995

oneall 050 025 020 045 040 005 0025 0.01 0005 0.001 0.0005|
twotails|  1.00  0.50 0.40 0.30 0.20 0.0 005 0.2 0.1 0.002 0.001

df
1 0.000 1.000 1.376 1.963 3.078 6.314 12.71 31.82 63.66 318.31 63662
2 0.000 0.818 1.081 1.386 1.886 2.920 4.303 6.965 9.825 22327 31599
3 0.000 0.765 0.978 1.250 1.638 2.353 3.182 4.541 5841 10215 12,924
4 0.000 0.741 0.941 1.190 1.533 2132 2776 3.747 4604 7173 8610
5 0.000 0.727 0.920 1.156 1.476 2.015 2.571 3.365 4.032 5.893 6.869
6 0.000 0.718 0.906 1.134 1.440 1.943 2.447 3.143 3.707 5.208 5.959
7| . 0.000 0.711 0.896 1.119 1.415 1.895 23685 2.998 3.499 4785 5.408
8 0.000 0.706 0.889 1.108 1.397 1.860 2.306 2.896 3.355 4.501 5.041
9 0.000 0.703 0.883 1.100 1.383 1.833 2.262 2.821 3.250 4297 4781
10 0.000 0.700 0.879 1.093 1.372 1.812 2228 2.764 3.169 4.144 4587
1 0.000 0.697 0.876 1.088 1.363 1.796 2.201 2.718 3.106 4.025 4.437
12 0.000 0.695 0.873 1.083 1.356 1.782 2179 2.681 3.055 3.830 4318
13 0.000 0.694 0.870 1.079 1.350 1.771 2.160 2.650 3.012 3.852 4221
14 0.000 0.692 0.868 1.076 1.345 1.761 2.145 2624 2977 3.787 4.140
15 0.000 0.691  0.866 1.074 1.341 1.753 2131 2.602 2.947 3.733 4.073
16 0.000 0.690 0.865 1.071 1.337 1.746 2120 2.583 2.921 3.686 4.015
17 0.000 0.689 0.863 1.069 1.333 1.740 2110 2.567 2.898 3.646 3.965
18 0.000 0.688 0.862 1.067 1.330 1.734 2.101 2.552 2.878 3.610 3.922
19 0.000 0.688 0.861 1.086 1.328 1.729 2.093 2.539 2.861 3.579 3.883
20 0.000 0.687 0.860 1.064 1.325 1.725 2.086 2.528 2.845 3.552 3.850
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