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Instructions

1 Answer all questions in sections to| 4 |. The mathematics test written in English

is from page five to page eight.

The contents of both tests are the same in Japanese and English.

The examination duration is 60 minutes.

Do not read anything aloud.

Be sure to answer in the language for which you applied. If you answer in other
languages, your answer sheet will not be marked.

6 Write your examinee number in the designated space on the answer sheet.

7 If any fractions appear in a solution, write the solution in a fully simplified form.

8 [Ifany radicals appear in a solution, write the solution with the radicals but do not
include any radicals in the denominator. Additionally, leave the smallest possible
integer inside the radicals.

9 Ifyou change answers, erase the original answers neatly and write the new answers.

10 Write clearly all your answers in the designated spaces on the answer sheet and submit

only the answer sheet.
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1 Answer the following questions.

(Question 1) Simplify v (/2 ~ y/3 ) — % (V3 +v6 ) +yI8

e
3(x+y)+5(x—2y)=-12

(Question2 ]  Solve x—y—5+2x—y+1:i for x and y.
3 6 2

(Question 3] Solve the quadratic equation (x —5)*+ 10x = 50 forx.
q q

(Question4 ]  Point P is at the origin of a line number. A fair coin is tossed. If the coin is tossed and the
outcome is a “head”, point P moves towards the positive direction by one. If the coin is tossed
and the outcome is a “tail”, point P moves towards the negative direction by two.

Find the probability that point P is at the origin after the coin is tossed three times.

(Question 5]  Figure on the right shows a semicircle with point O
as its center and line segment AB as its diameter. P
Let P be a point on arc AB and connect

points A and P.
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On the answer sheet, construct a point P such that
angle BAP is 15° and label the point with letter P.

Use a ruler and a compass to construct the answer.
Do not erase the lines you have drawn in the process of

your construction,



Figure 1 on the right shows the graph where curve ¢

represents the function y = 2x? and curve m represents
the function y = jlt“xz. The point O represents the origin.

Let A be a point on curve m with x-coordinate
oft (t>0).

Let B be a point on curve s that is distinct from
point A and has the same y-coordinate as point A.

Let C be a point on curve £ and has the same
x-coordinate as point A.

Let D be a point on curve £ and has the same
x-coordinate as point B.

Connect points A and B, points A and C, points B and D,
and points C and D.

Assume the distance between the origin and
the point (1, 0), and the distance between the origin and
the point (0, 1), are both 1 cm.

Answer the following questions.
(Question 1 ] Find the length of line segment BD when ¢ = 4.

(Question2]  Figure 2 on the right shows the case in Figure 1,
where a line which passes through points B and C is
drawn.

Find the equation of the line that passes through

points B and C when ¢ = 2.

(Question3]  Figure 3 on the right shows the case in Figure 1,
where quadrilateral ACDB is a square.
Find the value of ¢.

You must show your working in the answer space.
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3 Figure 1 on the right shows a circle with center O and Figure 1

line segment AB as its diameter. C
Let C be a point on arc AB and is distinct from points A and B.

Connect points A and C, and points B and C.

Let D be a point on arc AB which does not contain point C and
is distinct from points A and B.

Connect points A and D, and points C and D.

Let the intersection of the line segments AB and CD be E.

Answer the following questions.

(Question 1 ] Consider the case where points B and D are connected.

Find the magnitude of angle BDC when angle ABC =22°.

(Question2 ) - Figure 2 on the right shows the case in Figure 1, Figure 2
where a line which passes through points D and O is c 3
drawn. Let the intersection of the line and the circle
which is distinct from point D be F, and the intersection
of the line and line segment BC be G. A E 0 B

Consider the case where line segment BC is perpendicular
to line segment DF.

Answer (1) and (2).

(1) Prove triangle ABC is similar to triangle OBG.

(2) Consider the case where points C and F are connected.

Find the length of line segment CF when AC =2 ¢cm and AO =3 cm.



4 Figure 1 on the right shows a solid ABCD-EFGH which

1s a cuboid with sides AB =5 cm, AD =2 cm and AE = 3 cm.
Let P be a point on side CD.

Answer the following questions.

(Question 1 ] Consider the case where vertex F and point P are
connected.
Find the length of line segment FP when

DP =4 cm.

(Question2 ]  Figure 2 on the right shows the case in Figure 1,
where vertex A and point P, vertex E and point P,
and vertex H and point P are connected.

Find the volume of solid P-AEHD when
angle APD =45°.

(Question3]  Figure 3 on the right shows the case in Figure 1,
where Q is the intersection of a plane that passes
through points A, G and P and side EF.

Connect vertex A and point P, vertex A and point Q,
vertex G and point P, and vertex G and point Q.

Find the area of a quadrilateral AQGP when its

shape is thombus.

You must show your working in the answer space.
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