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1. [Ordinary Differential Equations] (20%)
(a) Solve (D* +4D+4I)y =e™* cosx by undetermined coefficients. (10%)
(b) Solve (x*D°-3x2D?+6xD—6I)y=x*Inx by variation of parameters. (10%)

2. [Vector Calculus] (20%)
(2) Find the length of 7(¢) =[2cos?, 2sint, 5t] from (2, 0,0)to (2,0, 107). (10%)
(b) Evaluate J‘ I (7xi —zk) -7 d4 over the sphere S : x> + y* +z* =9 by “Divergence Theorem of
. S .

Gauss”. (10%)

3. [Laplace Transform] (15%)
Find the solution by the Laplace transform
Y'+y' =2y=r@), y0)=0, y'(0)=-1

® 3sint —cost O0<t<27
ra =
3sin2t—cos2t t>2rx

4. [Fourier Analysis] (15%)
Find the two half-range expansions of the function, and sketch f(x) and its two periodic extensions.

zﬁx O<x<§ e

f(x)=
2—k(L x) §<x<L

5. [Partial Differential Equation} ' ‘ - (15%)
Solve the following PDE using the Method of Separation of Variables.

2 2
oT. 9T

axZ ayZ
- boundary conditions: T'(x,0)=T7(0,y)=T(a,y)=0, T(x,0)=4 sinZx
a

6. [Improper Integration] (15%)

dx
- (x* +1)(x* +4)*

Evaluate J‘
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1 2 (20%)

3. ik LA 3B 35 T 42 ¥ fif(environmental engineering) ~ £ T #2 a‘:‘iﬁi(ecolb gical engineering) & % 4
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BEHHG  BREHLTE
4+ X 6.8 5.5 8.2 10 8.6 9.1 8.6 10.4

Y 183 201 193 283 222 250 190 218
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FBEH Hdd [(HrimtiRa)

MAR BRIERE TT ERATER Gg - ) (FEFHR)  u,g4037
Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.5000 0.5040 0.5080 0.5120 0.5180 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 0.5398 0,5438 0.5478 0.5517 0,5557 0.5596 0.5635 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 0.64006 0.6443 0.6480 0.6517
0.4 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
0.9 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
1.1 0,8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 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 0.9115 0.9131 0.9147 0.9162 0.9177
1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
1.5 0.9332 0.9345 0.9357 0,9370 0.9282 0.9394 0.5455 0.5418 0.5428 0,941
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0,9608 0.9616 0.9625 0.9633
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9 0.9713 0.9719 0.9726 0.9732 0,9738 0.9744 0.9750 0.9756 0.9751 0.9767
2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0,9808 0.9812 0.9817
2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0,9857
4.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 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 0,9915
24 0.9918 0,9920 0.9922 0.9924 0.9927 0.9929 0.9931 0.9932 0.9934 0.9935
2.5 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 0.9958 0.9960 0,9951 0.9962 0.9963 0,9964
2.7 0.9965 0,9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0,9979 0.9980 0.9981
2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0,9985 0.9985 0.9986 0,9986
t Table

cum. prob t 50 s t 8o s t g0 tos tars t o9 t 9o ¢ 909 LYY
one-tall 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005|

two-talls 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001

df

1 0.000 1.000 1.376 1.963 3.078 6.314 12.71 31.82 6366 318.31 63662

2 0.000 0.816 1.061 1.386 1.886 2,920 4.303 6.965 9.925 22327 31.599

3 0.000 0.765 0.978 1.250 1.638 2.353 3.182 4.541 5.841 10215 12.924

4 0.000 0.741 0.941 1.190 1.533 2,132 2.776 3.747 4604 7.173 8.610

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 C‘)”ZIMSQS'," T84T "3"1"..4215“""'"‘]‘3::9“43—“572“.'21_47'kwwi?f:ﬁﬁ N ‘5208 5.959

7 0000 0711 089 1119 1415 1895 2365 2998 3.499 = 4785 5408

~\i8 e 'Q.OOO . 0706 0.889 1‘.1‘08 1.397 ' 1‘;86_0 2.306 2896 3.355 ) 4.5Q1, 5.041

9 0000 0708 0883 1100 1.383 1833 2262 2821 3250 4257 4781

. 10y~ G000 -0.700 - 0879 -.1,083 -0 1372 1.812. 2228 . 2764 ..3.169 4144 4587

11 0.000 0.697 0.876 1.088 1.363 1.796 2.201 2718 3.106 4.025 4437

12 0.000 0.695 0.873 1.083 1.356 1.782 2179 2.681 3.055 3.930 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 2,624 2977 3.787 4.140

15 0.000 0.691 0.866 1.074 1.341 1.753 2.131 2.602 2.947 3.733 4.073




