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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 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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(Question 1]

(Question 2 ]

(Question 3 ]

(Question 4 ]

(Question 5 J

(Question 6 J

(Question 7 J

chosen card be x. If x is an even number the player gains x points while if x is an odd number the

1 Answer the following questions.

2
Calculate 7 — (— %) X <— i)

5
Simplify —(b_3a>—%3b

L Ve -1 (V5-2)(/5 +2)
Simplify -

V3 V2

Solve the linear equation —0.2x +10 =-1.9—-1.9x forx.

for x and y.

—6y=28
Solve T
8x —2y =18

Solve the quadratic equation (x+3)?—2(3x+5) =0 for x.

There are four cards numbered 1, 2, 3 and 4.

A player plays a game where the player picks one of the four cards. Let the number on the

player loses x points from the player’s score.

continuously. The card that was picked in the first game will be returned to the set of cards before

Initially the player begins with a score of zero and the player plays the game twice

picking the card for the second game.

Find the probability that a player’s score is 1 after playing the game twice, assuming that

each card is equally likely to be chosen.

(Question 8 J

Table 1 on the right shows the frequency distribution

table of the results of handball throwing in a sports test, which

was taken by 30 students.

5 students: V, W, X, Y and Z who did not take the test on

the day took the test on another day and the results are shown

in Table 2 on the right.

Choose one from A to D below that will change when the

results of the 5 students in Table 2 are added to Table 1.

A The range

B The class where the median belongs to

Table 1
Frequency
Class (m) (number of
people)
at least less than
5~10 1
10 ~ 15 4
15~20 6
20 ~ 25 14
25 ~ 30 4
30 ~ 35 1
Total 30
Table 2
Student VIW X |Y| Z
Record (m) | 20 | 17 | 12 | 14 | 29

C Relative frequency of the class for at least 15 m but less than 20 m

D Cumulative relative frequency of the classes with the result below 20 m
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2 Figure 1 on the right shows the graph where curve £ Figure 1

. a .
represents the function y =-- (@ >0). The point O represents
the origin.
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 J  Figure 2 on the right shows the case in Figure 1, Figure 2
where curve £ passes through the point with

coordinates (4, 3) , and P is a point on curve £ .

Construct a line that passes through point P and is parallel

to the y-axis, and let the intersection of the line and the x-axis

be Q. Construct a line that passes through point P and is 0 Q
parallel to the x-axis, and let the intersection of the line and the
y-axis be R.

Find the area of quadrilateral OQPR.

(Question2 ] Figure 3 on the right shows the case in Figure 1, Figure 3

y e m
where @ =4, curve m represents the function y = % x? and

curve 7 represents the function y =— % x2. T

. . Se
Let the intersection of curve ¢ and curve m be A, and

let the intersection of curve ¢ and curve 7z be B.

Let S be a point on the y-axis with a positive value, and is )
distinct from point O. B
Let T be a point on curve # that is distinct from points
O and A.

When the x-coordinate of point A is 2, answer ( 1 ) and

(2).

(1) Consider the function y=— % x>
Find the values of b and ¢ such that when the domain of x is —2 = x = b,

the range of y becomes -8 = y = c.

(2) Consider the case where points A and B, points A and S, points A and T, points B and S, and
points B and T are connected.
When angle BAS is 90°, find all the possible coordinates of T such that
area of triangle ABS = area of triangle ABT.

You must show your working in the answer space.
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3 Figure 1 on the right shows an acute triangle ABC. Figure 1

Answer the following questions.

(Question 1 ] Figure 2 on the right shows the case in Figure 1, Figure 2
A/

where D is a point on side AB, which is distinct from B’
vertices A and B, and triangle A’B’C is obtained by
rotating triangle ABC clockwise by @ about vertex C

such that side B”C passes through point D.

When angle ADC= b°, find angle DB’A’ B C

in terms of @ and b.

(Question2 )  Figure 3 on the right shows the case in Figure 1, Figure 3
where E is a point on side AB such that BE = CE, and
vertex C and point E are connected. E
Consider the case where a perpendicular line is

drawn from vertex A to side BC. Let the intersection

of the perpendicular and side BC be H and let the B
intersection of line segments AH and CE be F.

When AE =2 cm, BE =3 cm, BH =4 cm, answer
(1)and (2).

(1) Prove that triangle CHF is similar to triangle BHA.

(2) Let the area of triangle CHF be S and the area of triangle AEF be T.

Find the ratio S : T in its simplest form.



4 Figure 1 on the right shows a solid A-BCDE Figure 1

which is a right square pyramid with the square base BCDE
with 4 cm side, and AB=AC=AD =AE=6cm.

Answer the following questions.

(Question 1 ] Find the surface area of solid A-BCDE.

(Question2 ]  Figure 2 on the right shows the case in Figure 1, Figure 2
where F is a point on side AD, G is a point on side CD,
H is a point on side BC, AF =x cm, CG = 2 cm and
BH =3 cm.
Answer (1) and (2).

(1) Consider the case where points F and G,

point G and vertex E, and vertex E and point H

are connected, respectively.
When x=3 and FG + GE + EH = { cm,

find the value of £.

(2) Consider the case where vertex D and point H, vertex E and point F, vertex E and point H,
and points F and H are connected, respectively.
Find the value of x when the volume of solid F-DEH is 8 /2 cm’.

You must show your working in the answer space.



