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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 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.

9 If you 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 ] Calculate 0.4 -3+ -;-
(Question2 ] Simplify 2atb (3a—2b)

(Question3 )  Simplify f% -V2W/3-v8)

(Question 4 ] Solve the linear equation 0.32x — 0.6 = 0.64x—0.28 forx.

) dx +2y=3
(Question5]  Solve for x and .
x=—3y+1

(Question 6 ] Solve the quadratic equation 3 (x +2)(x—2)=4x?—8x for x.

(Question 7]  One large fair die and one small fair die, both numbered 1 to 6, are rolled once simultaneously
and topmost numbers of the dice are recorded.
Let the recorded number of the large die be @, and the recorded number of the small die be b.
Consider a case where points O, A, B, and C are plotted on a coordinate plane, where their
coordinates are (0, 0), (@, 0), (0, ), and (a, b) respec:tively.
Connect points A and C, and points B and C.
Find the probability that the area of the quadrilateral OACB becomes greater or equal to 8

but less than or equal to 10.

(Question 8 ] The figure on the right shows the box and —————— —
whisker diagrams of the test scores of 400 students Japanese i S 1
who took all three tests, namely Japanese, N e D
Mathematics| 11— —:—_TI
Mathematics and English. T
Choose one statement from A to E below English i J: i I: _|i

that is correct about the figure. Write the letter that — )
0 10 20 30 40 50 60 70 80 90 100 (Points)

corresponds to your answer in the answer space.

The subject with the greatest range is Japanese.
The subject with the lowest value of interquartile range is Mathematics.
The number of students who scored greater than or equal to 60 points in English is less than 200.

The number of students who scored less than 50 points in Mathematics is more than or equal to 100.

m o O W >

There is no student who scored greater than or equal to 30 points but less than 40 points in English.



2 Figure 1 on the right shows the graph where curve £ Figure 1

represents the function y =ax? (¢>>0) . The point O represents Y
the origin.

Answer the following questions.

(Question 1 ] Find the values of @ and &such that the domain of x

is =2 = x = 3 and the range of y becomes b = y < 18.

(Question2 ] Figure 2 on the right shows the case in Figure 1 where Figure 2
1
- y
a>z. 1
Let 7 be a curve which represents the function y = 5 x?,
and P be a point on the x-axis with positive x-coordinate.
Construct a line that is parallel to the y-axis and passes

through point P, and let the intersection of the line and

curves £ and m be R and Q respectively.

Find the value of @ when RQ =2PQ.

(Question3]  Let ¢ be a positive value. Figure 3
Figure 3 on the right shows the case in Figure 1 where n y

a=1.
Let A be a point on curve ¢ with x-coordinate ¢,

B be a point with its coordinates ( —#,0), C be a point with its

coordinates (7, 0) , and D be a point with x-coordinate ¢ and

the same y-coordinate as point A.

Connect points A and B, points A and D, and points C and D. B O F\C
Let E be a point on line segment AD, and F be a point on
line segment BC.
Construct line # which passes through points E and F.
Find the equation of line 7 when AB = BC, the ratio of the areas of quadrilateral ABFE to
quadrilateral CDEF is 5: 3, and line 7 is parallel to a line that passes through points O and A.

You must show your working in the answer space.



3 Figure 1 on the right shows a quadrilateral ABCD which is Figure 1

a parallelogram where angle ABC is an obtuse angle. A D
Answer the following questions.
B C
(Question 1 ] Figure 2 on the right shows a case in Figure 1 where Figure 2
T is a point on side AD. A T D
Connect vertex B and point T.
Consider the case where the angle bisector of angle BCD
intersects with line segment BT perpendicularly. B : C
When angle BAD is ¢, find angle ABT in terms of a.
(Question2 ] Figure 3 on the right shows a case in Figure 1 where Figure 3

vertices A and C are connected, and quadrilateral ABCD
is folded once along line segment AC.
Let P be a point which is on vertex B after the folding.
Let Q be the intersection of sides AD and CP.

Answer (1) and (2).

(1) Prove that triangle AQP is congruent to triangle CQD.

(2) When BC = 8 cm and the area of triangle AQP is % of the area of quadrilateral ABCD, find

the length of line segment CQ.



Figure 1 on the right shows a solid which is a cone Figure 1

M

with a circular base of radius 3 cm.
Let M be the apex of the cone, and O be the center

of the base.
Connect vertex M and point O, and let T be a point on

line segment MO, which is distinct from vertex M and point O.
Let points A and B be points on circle O, such that

after they are connected, line segment AB becomes

the diameter of circle O.

Answer the following questions.

Use the exact value of 7 for your answers and answer the following questions.

(Question 1 ] Find the surface area of the cone when MO =4 cm.

(Question2 ]  Figure 2 on the right shows the case in Figure 1 where Figure 2

the cone is separated by a plane that is parallel to circle O and
passes through point T.

Let C and D be points on circle T, such that after
they are connected, line segment CD becomes the diameter of
circle T, and is parallel to line segment AB.

Consider the case where P is a point on line segment AC,
E is a point on arc AB, and points A and E are connected.

Answer ( 1) and (2 ) when the radius of

circle Tis 1 cm, and AE= 3 cm.

(1) Consider the case where AP :PC =1:2.
Find the radius of the circle with its center on line segment OT, which passes through

point P, and is parallel to circle T.

(2) Consider the case where points B and E, points B and P, and points E and P are connected.
Find the volume of solid P-AEB when line segment AC is perpendicular to line segment

BP, and AC=8 cm.

You must show your working in the answer space.



