~

N
x

2022 £ E / 2022 School Year
RZ2R AZHEREE

Graduate School
Entrance Examination Problem Booklet

# % 1 / Mathematics 1

SHEREFRE / Examination Time: 13:00-13:50

B ¥ IR / Instructions

. REBHBOSRET, ZOMEMFEEAIZVWI &,

Do not open this problem booklet until the start of the examination is announced.

CAMFICET, BT, BRIAEEOEMIR YRS o IBRIZBRLES I &,

If you find missing, misplaced, and/or unclearly printed pages in the problem
booklet, ask the examiner.

AMFCEB 1IMHEHY, AR 1EEH, EXF2EETHS. HEFR LK
BTRETHI L.

This booklet contains Problem 1 on page 1 in Japanese and page 2 in English.
Answer the problem in Japanese or English.

RERR IR EINS. BERL SRFEEAKOEEZERLTE L.

You are given one answer sheet. You may use the back of the sheet if necessary.

RERKESoBREINEETII, RRESBLITTOHAKTHRE T sMEES %

ENTICERATHZ .
Fill the designated blanks at the top of each answer sheet with your examinee’s
number and the problem number you are to answer.

. ERAREARFL ST v 2,

Do not separate the draft papers from this problem booklet.

RECEFBRVES, B5, XELEE2RALLEREIEGL TS,
Any answer sheet including marks, symbols and/or words unrelated to your answer
will be invalid.

RERKS JUHERT RSB RV L.
Do not take either the answer sheets or the problem booklet out of the examination
room.

ZEHRFS / Examinee’s number | No.

LHICZRESZEAT S Z &, Fill this box with your examinee’s number.
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0 < z — 2y < 1
0 < z—(z+y)? < -zy
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Problem 1

Consider the following multiple conditions on z,y, z € K.

0 < z—xy < 1
0 < z—(z+y)? < -zy

Let © be the set of points (z,y) for which at least one z exists satisfying the above
conditions. Note that the set { can be seen in the three-dimensional Cartesian coordinate
system as the orthogonal projection of points (z,, z) satisfying the above conditions onto
the zy-plane. Answer the following questions.

(1} Find the inequalities on # and y representing 2.

(2) Draw a figure of Q in the zy-plane. If the boundary of {) intersects with the z-axis
or the y-axis, write down the coordinates at each intersectiomn.

(3) The curved segments of the boundary of Q2 correspond to the linear transformation of
arcs of the unit circle with a matrix X. Find one such X. Note that the point (1,0)
on the unit circle must be transformed to a point where the curvature is maximized
in the curved segments.

(4) Calculate the determinant of X found in (3).

(5) Calculate the area of the set (. Note that the absolute value of the determinant of
a matrix is the area scale factor of the transformation with that matrix.
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