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(1) _There are 8 question sheets and 7 answer sheets including a front sheet.
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fIRE 1 DIToRWIEZ L, .

(1) AEFED /:ﬂ(logx)2 dz ZRD 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.

{ 1-& J_f;“ 7ol inﬁ‘r&ﬁm-iﬁ-rmin’ laq n2ddn
A

4
? /42 -
%‘ ]
: : , : : L dy Ly
(3) Find the general solution for the ordinary differential equation i 3=5.
T
-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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Mathematics

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)

DY IALDe 7272, m=ngi+nyjid C LONAZRAERRY b, dli3C DMRTH 2, 7z, i, jldeheh

&,

y B EOBARZ FVTH B, Fig. 22 1RT XS, IR G, BXY, Efy=0THIN-FHEEZEZ 5,

ToRNCEZ X

(1) HR C, LORDOMBRY b ri(z,y) =ai+yj 2 (22) RTCHEIAONZLE, F=yj b LT (2.1) NELDHE
SRTV, FHOEES 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) /NE (2) DRERE b 21 (21) RETOBMA TV, (21) ROKD Lo T ¥ 2R,

y

Ci

Fig. 2.1 Fig. 2.2
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= - = - < (2.3)

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)z+F (z,y)j with continuous derivatives, wheren nzi+n,J
l _/-Y_A L Al

-fy‘Fm el sh-nae L7 lon A and 2 aro vvit venatena fnom e

a S 2o Liearlemncad ol

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) = z¢ + 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)
i or Or . .- . .
Find the surface element dS = Fu X v when the coordinates of the position vector r(z,y) =zt yJj

at an arbitrary point on the surface are expressed in eq. (2.3).
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Mathematics

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(t)=1Dr %, z(t) ZRD 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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Dynamics

RRE 1 EEm OMEBRES | OFTRY T OIRY T35 5, ROBSIHEATE D, A 013 LTET S,

EAEER g LD EE, RORICEZ L
(1) PENESTHD L&, 1B 0 (B AEERER AR K, BRI, Fig L1 ©OLTD (v I3SpET

MEEIEETD),
MEER L VRS

>

ST EZELT D),
WEIVES LROSAOERECONT, ') FOEMERE KDL, SbI, ThOOREMNT, a<d O

L, EEEICRIET of ORI OV TEERE L.

o - 0 -
X X
m
o\ | g\ 1
a
m
y V yy
Fig. 1.1 Fig. 1.2

Question 1 There is a pendulum of an object with mass  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).
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There are 2 question sheets and 2 answer sheets including a front sheet.
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Question 1 Consider the development and operation of a wind power generation system. Point out and discuss one issue related to fluid
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