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(1) There are 8 question sheets and 7 answer sheets including a front sheet.
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ME1 MTFoRWwicEx X
(1) FEED /:ﬂ(logx)2 dr 2R X,

/2

(2) EfED coszcos 2z dr BRD X,

~7/2

2
(3) HHAHERR %: 3L o—RUARERD &

-3 -2 4
4 A=| 4 3 4} DrE, ADEFEERD X,
2 2 3

(5) F=e¥"i—e®jtayk DL E, VX FERD I, 7L, i, 4, k&2 y z 8HAOENNT PATH D,

Question 1  Answer the following questions.

’_u] EI-:I'LI‘IH'"I."L&I _ 1 /'M/VAN,..\2 .

I e ———————————
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d 2
(3) Find the general solution for the ordinary differential equation % -3Z.

2
-3 -2 —4
(4) When A = 4 3 4 |, find the eigenvalues of A.
2 2 3

(5) When F = e¥*i—¢€*® j +zyk, find V X F, where i, j and k show the unit vectors in z, y and z axis directions.
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RIEE 2 Fig 2 1R T 4512, SZHMRC Lo THEh-EELr T2 &, EENEHE T 520
F(z,y) = Fo(z,y)i + Fy(z,y)7 @NLT, 2RX7TD Gauss DFEREH

/Lv.Fdszch-ndz (2.1)

DR DIALD, 2L, n= Ngt + nyJ 1 C LM EBAERNZ FL, dIEC OBRTH B, /2, 4, j RFLTH
z, y WAHROBANRZ FLTH B, Fig. 22 RT LI, i C, BXC, Efy=0THEILFEEEZ %,
LT oRIWIzEZ X

(1) HR C, LORDOMBRY b ri(z,y) =ai+yj 2 (22) RTCHEIAONZLE, F=yj b LT (2.1) NELDHE
ETV, EHOHEE S 2R X,

x=%(u—sinu), y:%(l—cosu) (0 <u < 2m) (2.2)

(2) PHLEDEBDHDMBARZ bl r(z,y) = ity 23 (2.3) RNCRENB L &, FHEOHE IS = gg P % dudv
2R X,

z = (u—sinu)v, y = (1 — cosu)v (O§u§27r, 051}3%) (2.3)

(3) /MRS (2) DFEERE D 2T (2.1) RELOBDEITV, (2.1) ADRD LD T & 2Rt
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Fig. 2.1 Fig. 2.2
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Question 2  As shown in Fig. 2.1, when S is an area surrounded by a closed curve C' the two-dimensional divergence

theorem of Gauss
//V-FdS:/F-ndl (2.1)

holds for the arbitrary vector function F(z,y) = F (m y)i+Fy(z,y)j with continuous derivatives, wheren  ngt+nyj
| rww s el Ao opAd A _pveawit uaetome in o rnd y_arrera

: e "

respectively. Fig. 2.2 shows a plane surrounded by the curve C; and the line y = 0. Answer the following questions.

When the coordinates of the position vector 71(z,y) = zt + yj at an arbitrary point on the curve C) are given
in eq. (2.2) and we put F yj, find the area of the plane S by performing the integration on the right side of
eq. (2.1).
1
x E(u — sinu), 5(1 cosu) (0 <u<2nm) (2.2)

or or

— X = when the coordinates of the position vector r(z,y) =zt yJ

Find the surface element dS =
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ME3  z(t) KT 2 EMOHER
2" (E) + 42’ () +5z(t) = f(£), z(0) =x(x/2) =0 (3.1)
WOWTHUTOMWICEZLZ X, 22T, f)Et BT 2ERDBEMTH 5,

(1) (3.1) KO 2(t) KD X,
(2) f(H) =1Dr %, z(t) KD L

Question 3 Answer the following questions for the ordinary differential equation with respect to z(t):
() +42'(t) +5z(t) = f(t), =z(0) ==z(n/2)=0. (3.1)
Here, f(t) is an arbitrary function with respect to t.

(1) -Find the solution z(t) for eq. (3.1).
(2) Find the solution z(t) when f(t) = 1.
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Fig. 1.1 Fig. 1.2

Question 1 There is a pendulum of an object with mass m suspended by a cable of length /. The weight of the cable is negligible. It is
assumed that the inclination angle & is negligibly small. The gravity acceleration is denoted by g. Then, answer the following questions.
(1) When the object is a mass point, find the equation of motion for the inclination angle 6. The coordinate system is shown as Fig.
1.1 (yis positive in the vertical downward direction).
(2) When the object is a sphere with radius 4, find the equation of motion for the inclination angle 6. The coordinate system is shown
as Fig. 1.2 (yis positive in the vertical downward direction).
(3) Find the motion period of the pendulum for the mass point and sphere, respectively, Using the formulas obtained, discuss the
influence of &/ on the motion period when it is assumed to be a<</
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Q) XY AB OB BRI ZHT,

Q) ETOXERERD L,
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Question3  As shown in Fig, 3.1, there is a simply supported beam subjected to the uniformly distributed load g over the region AC. The
length of the beam is Z. The bending stiffness of the beam is denoted as £I. Answer the following questions about the beam.
(1) Draw the free body diagram of the beam AB.
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Question 1 Con51der the development and opemtlon ofa w1nd power geneml:lon system Point out and dlscuss one issue related to fluid




