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il (I) SRR B AR o MR R X, (30 £0)

Find the general solution for the following equations. (30 points)

(1) %+y=0
(2) %—I—y:x
(3) %—l—y:xe“‘
(4) %—l—y:cosx

By Rk 17 2510 A (01 4 iy s T ol B £ 2L, 1A A OB A ¥
EHR2 b M Yo ¥ T 5. 1151 ABEBATH] P 2T PIAP = D ofifffatic & b X 1751
D %fF5 e A HETH 5. (35 4)
Solve the following questions for a 2 x 2 invertible square matrix A, with eigenvalues A; and Ao, and
their corresponding eigenvectors v; and ve. Matrix A can be diagonalized into a diagonal matrix D

using the transformation matrix P such that P~'AP = D. (35 points)

ANADAE £ 5D HLExS5ho

(1) Z#AT5 P B LUK A {78 D %Kk .

Find the transformation matrix P and the diagonal matrix D.

Ex54 bHob

(2) Folo~z R An % P, D, P! BT % .
Express the matrix power A™ using P, D, and P~ 1.

%‘i&?_;‘ﬁho w5 b WS %)\Z
(3) W 475 A~ OEHMEEGERZ FAEKD k.

Find the eigenvalues and eigenvectors of the inverse matrix A~".

£3%5) Hob L= 4 b
(4) D2 P AL, Pl EHCTER L, ZoXEM@zickh D 2K k.
Express D! using P, A~', and P!, and find D! by solving the equation.
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FECEZ X, (35 1)
Consider the region E : {2®+y*+2% < 23,2 > /22 + y2—1} enclosed by the sphere S : 22 +y% 422 =
23 and the cone C: z = \/2? + y2 — 1. Let the function f(z,y, z) be defined by f(x,y,2) = z/2? + 32

over this region E. When solving the following integral, answer the questions below.

I:/Ef(x,y,z)dv

where dV denotes the volume element bounded by surface S with boundary C. (35 points)

X_ Lx50ALE Hob

(1) M F‘fﬁ?{: x=rcosf,y=rsinf,z =2z ITBVT Eﬁ E %TT;-&@FJQ’?: r&z %ﬁﬁlﬂf % .

In the cylindrical coordinate system z = rcosf,y = rsinf,z = z, express the region E using r

c*‘

and z.
AABOIEV STV me‘&é‘wu 2m T z1(r) Hob
(2) I %’:Fﬂﬁfﬁﬂé%ﬂqu 3EMED =/ / / g(r,0,2)dzdrdd TR T %, g(r,0,2)
zz(r)

ke

%%‘%&bi 2EL, - ()ja;a“@()cizo)? Fﬂ%%xé@@iﬂzzb ro lt r ORI G 2
ZABOIEV x TV

2EHLT 3. %7, HHV@%*@'\?ZEFI?HJ@MT“C%%?%

J=|% 9y 9y
or 00 0z
oz oz oz

When I in the cylindrical coordinate system is represented as the triple integral
27 z1(r)
I= / / / g(r,0, z)dzdrdf, determine the function g(r, 0, z).

Here, 21(r) and 22 r) are functions giving the integration limits for z, and ry gives the integration

limit for r. The Jacobian matrix J for the cylindrical coordinate system is defined as

or 00 0z
J=|ou o oy
or 00 Oz
dz dz 9z

27 5b
(3)1:/ G0 LT BYE, g 1 BT £ 2,
0

2m
When I = / qd@, express q using ryg.
0

(4) o ZoRD, T % ro BHWFISRD &

Calculate rg, and evaluate I without using rg.
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e Applicant of INTERNATIONAL MASTER’S PROGRAM should answer in English.

e Use one answer sheet for one question and indicate the question number (I)~(III) on each answer sheet.

e Write on the back if necessary.
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The question number
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