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(1) There are 8 question sheets and 7 answer sheets including a front sheet.
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B 1 M ToMWICER X,

(1) RS /z(logm)2dx R X,
/2

(2) Eiﬁﬁj\/ cosz cos2zdr KD X,

—7/2

2
) mparE Y sY o—mmeRs X,
dz z?

2 2 3
(5) F=e¥*i—e®jtayk DL E, VxFeRD K, 1=EL, 4,4, k& 2,y z MHEOEMY FLTHB,

-3 -2 —4
(4) A:{ 4 3 4} DrE, A DEFEZRD X,

Question 1  Answer the following questions.

(1) Find the indefinite integral / z(logz)? dz.

/2
(2) Find the integral / cos z cos 2z dz.
—m/2
dy Ly
(3) Find the general solution for the ordinary differential equation et 3=
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 4, j and k show the unit vectors in z, y and z axis directions.
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MIBE 2 Fig. 211073 X951, SEHERC Itk THEh -EEL 52 %, SRR HE T 2R
F(z,y) = Fu(z,y)i + Fy(z,y)7 LT, 2 XD Gauss DFEHEH

//SV»FdS=/CF~ndl (2.1)

DD ILDe 7271, n=ngt+nyj &k C LONIMERAERRY bL, dliZCDRMRTH B, Tz, 4, j 3ENLEN
x, y WiFEOEARY A TH B, Fig. 2.2 1R T L1, B O, LY, Ry =0 THENLFHEZER 5,
MToMWMIEZ X,

(1) #h#R C1 LOSDOMERYZ by ri(z,y) =zi+yj ¥ (22) RKTEAONB L E, F=yj LT (2.1) XAHEDH
SEITV, FHRIOHEE S KD X,

mzé(u—sinu), y:%(l—cosu) (0 <wu<2m) (2.2)
(2) FHLEOEBEDHEDMBENRY Mlr(z,y) = zi+yj A (2.3) RTRENE L &, FHEH LEDOEHR IS = g—: X %ldudv
2RD X,
. 1
= (u—sinu)v, y = (1 — cosu)v (O§u§21r, OS’USE) (2.3)

(3) /MR (2) DFEER B iz (2.1) RELOBES 2170, (21) RAMD IO T & 2R,

y

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)
S C

holds for the arbitrary vector function F(z,y) = Fy(z,y)i+Fy(z,y)j with continuous derivatives, where n = ngi+nyj
is an outward unit normal vector on C, and di is a line element of C. Also, 7 and j are unit vectors in z and y axes
respectively. Fig. 2.2 shows a plane surrounded by the curve C; and the line y = 0. Answer the following questions.

(1) Whep_the rnotdinates of the nosition veetor 7 (g, u) = x4 + vi at an arbitrarv point on the curve 5 _are given
P —

-

X

Fl

= w) = — 2w) (0 < 90 < 27 !
'in eq. (2.2) and we put yj, find the area of the plane S by performing the integration on the right side of
(2) @1, 1 Ld“dv’ 1 r(z,y) =
z E(u —kin —2—(1 cos (2.2)
Find the surface element dS = 8_7' X or when the ¢ inates of the position vector i j
: :(ﬂ}—@u U Py yz(l—cgéuv %r%lu% &R T2

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

(2.1)
T sin 2m, 0 5) (2.3)
(3) Show that eq.(2.1) holds by performing the integration on the left side of eq. based on the result of the
subquestion (2).
Yy
]
C
) 1\
n b T
x P
o

Fig.2.1 Fig.2.2
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MRE 3 z(t) KB T 2EMOTER
/(1) +42'(t) + 52(t) = f(t), «(0)==z(r/2)=0 (3.1)
WOWTBTORNMIE:X X, 22T, fO) Xt BT 3EROBKTH 3,

(1) 3.1) ROE z(t) ZRD L,
(2) flt)=1DE =, z(t) 2RD &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) = L.
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RRE1 EEm OPESES I ORTHRY TR 71355, ROBESIIEETE D, B4 6 138 EIRET D,
BEIEER g &THLE, ROMWIEZL,
() PEPEETHD & X, i 0 1T EEHEERD X, BERY, Fig LIS D& D (v iZhiE T

& ZEET D),
Q) WEIAE o DERCTH D L&, A 0 1B oEd AR &, BEERIY, Fig 12 X5 b0 95 ¢l
SAE FaIZE ZIEE T 5),

() WENEE LEROBAEDFNTIUIOWT, R TOEEREZ RO L, E6i, ZhoDRERNT, a<d D
X, SEEESICRITT of DRI OWTEERE L,

o - o i -
X X
0\ | o\ 1
a
m m
pv vy
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 g, find the equation of motion for the inclination angle 6. The coordinate system is shown
asFig. 1.2 (y is posmve inthe vertlcal downward dnecnon)
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(1) PR 13 L OVIHR 2 OlakzalE ) OfEEE—A 2 FaRO X,

() BHEOAREL o %KD &,

(3) BT L o TR EE L —E RO L,
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