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Instructions

1 Answer all questions in sections| 1 [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.
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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 If any 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.

g 9 If'you change answers, erase the original answers neatly and write the new answers.

only the answer sheet.
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% 10 Write clearly all your answers in the designated places on the answer sheet and submit
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Answer the following questions.

(Question 1 ) Simplify 276 5v2 +4/3)—-v/3 <2 + 4/%)

, . 4(2x—y)+2y =1
[Question 2] Solve the simuitaneous equations for x and y.

20x+2(x—3y) =5

(Question 3 Solve the quadratic equation % x* +5x + 4 2x— L x? for x.

3 3

(Question 4 ) One large fair die and one small fair die, both numbered 1 to 6, are thrown once simultaneously
and topmost numbers of the dice are recorded.
Find the probability that at least one of the recorded numbers is odd, and the sum of the two

recorded numbers is even.

(Question 5] The figure on the right shows quadrilateral ABCD. D
Let P be a point on side CD. A
Let ¢ be a line created after folding quadrilateral ABCD such P
that vertex A coincides with point P. The quadrilateral ABCD is
folded only once.
On the answer sheet, construct line £, and label the line with B C

letter 4.
Use a ruler and a compass to construct the answer. Do not erase

the lines you have drawn in the process of your construction.



2 | Figure 1 on the right shows the graph where line £ Figure 1

represents the linear function y = %x + 3. The point O
m

represents the origin. \
Iy

Let A be the intersection of line ¢ and the x-axis.

Let P be a point on line £ with positive y-coordinate. A / Q

Let Q be a point on x-axis with its x-coordinate greater

than the x-coordinate of point A.

Let 7 be a line that passes through points P and Q.

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 area of triangle PAQ when the equation of line 772 is y = —% x+ 5.

(Question2 ]  Find the equation of line 7. when the x-coordinate of point Q is 5 and the area of

triangle PAQ is 21 cm?.

(Question3 ]  Figure 2 on the right shows the case in Figure 2
Figure 1 where the x-coordinates of points P
and Q are equal. 4

Find the coordinates of point P when the

area of triangle PAQ is ? cm?’, A /

You must show your working in the answer

space.




Figure 1 on the right shows a circle with center O Figure 1

and line segment AB as its diameter.
Let C and D be points on the circumference of circle O ’ \
on opposite sides of diameter AB. Points C and D are C N D
neither points A nor B. 0 £
Conrnect points A and C, points A and D, points B and D,
and points C and D.
Let a circle with center A that is tangent to line segment CD B

be circle A. Circle A is tangent to line segment CD at E.

Connect points A and E.

Answer the following questions.

(Question 1 ] Prove that triangle ACE is similar to triangle ABD.

(Question2 ], Figure 2 on the right shows the case in Figure 2
Figure 1 where line segment CD passes through
point O.

Let R be the point where the perpendicular
dropped from point O to line segment AD meets
line segment AD.

Let T be the intersection of line segments OR

and AE.

Answer (1) and (2).

(1)  When the magnitude of angle ACO is ¢°, find the magnitude of angle ATR in terms
of a.

(2)  When the area of triangle ABD is S and OE : ED = 3 : 2, find the area of quadrilateral
RTED in terms of S.



4 Figure 1 on the right shows a cylindrical container, open Figure 1

U

at one end, with a depth of 20 cm, and base of 2 cm radius.
The container is placed such that the base is parallel to

level ground, and the thickness of the container is negligible.
Use the exact value of 7 for your answers and answer the

following questions.

Pl
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(Question 1 ] The container in Figure 1 was fully filled with water.
The container was tilted at an angle of 45° without sealing the open end, and some
volume of water spilled out from the container.

Find the volume of water remaining in the container.

(Question2 ]  Figure 2 on the right shows the case where  Figure 2

‘some amount of water was added to the container in

Figure 1, and then the open end is sealed.

It is then placed on level ground such that both
of the bases are perpendicular to the ground and the
side face is in contact with the ground. The container
is left in such a position for a while until the water
surface settles to its stationary position.

Find the volume of water in the container when the total area of the side face that is in

contact with water is 207cm?.

(Question 3] Figure 3 on the right shows the case in Figure 1 Figure 3
where water is poured into the container such that
the water surface is 10 cm above base. Then a ball
with 1 ¢m radius is gently added into the container
until it has fully submerged and settled at the bottom
of the container.

Find the difference in water surface level before

and after the ball is added.
You must show your working in the answer

space.



