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Notice
1. Do not open this examination booklet until instructed to do so.

2. An examination booklet, answer sheets, draft sheets are provided. Put your
entrance examination ID-No. on each of the answer sheets and the draft sheets.

3. Answer all problems. Indicate the problem number on the answer sheets.

4. At the end of the examination, double-check your entrance examination ID-No.
and the problem numbers on the answer sheets. Put your answer sheets in
numerical order on your draft sheets, place them beside the examination booklet,
.and wait for collection by an examiner. Do not leave your seat before instructed to
do so by the examiner.
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1. Consider acurve C on the xy plane given by
(2 +y2)? = a2(x? ~ y2),
where a is a positive constant. Solve the following problems.

(1) By substituting x = rcos8, y =rsinf, derive the polar equation of the curve C in the form

r = f(0).

(2) Draw the curve C on the xy plane and calculate the area S of the region enclosed by the curve

C. ‘
(3) Find all the coordinates of the intersection points between the curve C and the circle
, .
x2+y?==%
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In the three-dimensional Cartesian coordinate system, a region D and a plane S are given by
D={(xy2|x*+y*+2z2 <1},

S={(,y,2)|x+y=1} .

Here, Sp is defined as a part of plane S inside the region D. Solve the following problems.

(1) Obtain the distance d between the origin and the plane S.

~(2) Express the shape of S;, and obtain the afea of Sp.

(3) Avector A is given by |

/ ‘A=zi+xj+(—x+y)k,'
whére i,j, ‘and k are the unit vectors along the x,y, and z directioﬁs, respectively. Obtain
V X A. | :

(4) Using the result of problerh (3), evaluate the integral fc A- dr,‘ where C is the closed path
along the boundary of Sp,. -
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3. f(x,y) isgivenby

flx,y) = x?2 +2(1 — a)xy + 2y>.

Here, a is a real number. Solve the following problems.

(1) Find a2X2 matrix A when f(x,y) can be transformed as follows. Here, non-diagonal elements

of the matrix A are equal.
' . \ Xy
fy) = @ NA())

(2) Find the number of eigenvalues of the matrix A obtained in pi‘dblém 0.
(3) Find the value of @ when the matrix A obtained in problem (1) is diagonal. Find the matrix .4 for
~this value of a. |
é4) Using the matrix A obtained in problem (3), find two eigenvalues of a matrix D when the matrix
A satisfies A = P~1DP. Here, mafricés D and P area2X?2 diagonai‘matrix and a 2 X2 matrix,

respectively.



