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[1] HiRghOFEENFERITHOWT, UTFOMWIE X X,
For differential equation of simple harmonic oscillation, answer the following

questions,
d*x(t)
dt?

m = —kx(t)

(1) — Mz sk &,
Find the general solution.
(2) FIHSME x(0)=x0, x'(0)=vo & AT THRERD X,
Find the solution to satisfy initial conditions, x(0)=xo and x'(0)=vo
(3) RIBAM A4 T, =0 D L % x(0)=Asind Th HFZ KD X,
Find the solution to satisfy initial condition x(0)=A4sind with amplitude A.



[2] —#E72Bkik (BEp, ¥Ra ) DHELEEE LTS 2 8E Y OEET—2 2k 1%, LA
FTORTERBND, 4B, BYOMWEARIKGERN (D=(2h*7<?)) Th5,
Moment of inertia around z-axis of uniform sphere (density: p, radius: ‘@), 7, is

expressed as. the following equation. Here, integral range is in the sphere,

D={x*ty*+z<a%.
I= fff p(x? + y?)dxdydz
D

(1) ROMFHEPSEEE—A L FITRUTOL S ICERRETED, 2O & 2T,
Moment of inertia, I, is described as the following equation from symmetry of

the system. Describe how this equation is obtained.
31 = ff 2p(x? + y? + z%)dxdydz
D .

) BOEETTDICHRED, BERIERT S, BRTIEOYa LT UBUTOX
TEAbND Z E2TH,

To achieve the above integral, coordinates are converted to polar one. Describe
that Jacobian is given by the following equation for the conversion to polar

coordinates.

dxdydz = r? sin 8 drdfdyp

() EHEETLTEME—AL P IERD L,

Find the Moment of inertia, J, by conducting the above integral.



[8] EE&m DZOOEANERKD L 512 2T _
DAAR(HEHEDS k, HHRD 20) THEFE ST k 2k k
5, WEAOENIZTREhx »ET5, "\ \@NNN@\/\~
ZHRBHEDDBVOMNET RO FAICHER = =
B e 5ROESHFENEIUTOL S
Zbhd,

Two equivalent point masses (mass: 7) are connected by. two kinds of springs (sides:

~ k, center: 2k). The displacement of the point masses is respectively expressed as x;
and x2. When, they are oscillating in the direction of spring at around equilibrium

position, the equations of motion are given as follows,

d?x .

m dtzl = —kxy + 2k(x; — x1)
d%x, .

m ?22 = —kxz— 2k(xz — x1)

u—F@Fnﬁll‘@C%:%_ J:o
Answer the following questions.
(1) EROBESFRREZUTOWIZENZL X, HHITHTHD A4 ZRD L,

Find the symmetric matrix 4 when the above equations of motion are changed

as follows.
dZX _ o X1
—z=—AX, X= ,xz)

(2) 175 A ODEFEM, & TNIIRHTIREZLOEFERY blvn, mERD L,
Find the eigenvalues A1, A2 and respective eigenvectors vi, v, of the matrix A.
Here, the size of eigenvectors is 1.

(3) ERATHI V=(vi, I &V, ZOWITF ' 2 VT, BHEEE 0= VX 2 BAT 5,

EFHAFENL, ROLIICEEZRBESZ LR,
Normal coordinates Q= V"LX are introduced, where 7! is inverse matrix of orthogonal
matrix V=(vi, v2). Show that the equatiori of motion is rewritten as follows.
d°0 A 0
7= (0 )0

@) x= 70 OBIKRERWVT, EEEBFRERNO—KEERD X,

Find the general solution of the above equation of motion by using relationship

 of X= VO.



