(04-4 5 EB IB)

w ¥ 4 H B H & =H

Mathematics Academic Performance Test

p= =

BEIZ 1 (25 4 | $TTY. HAEOHEIZ 1 =V 75 4=V FTTT,
HAGEOME L WrEORIE LR CNE T,

WA 60 4T3

FrH L THRATIRWITERA

DY HERFICHELALERBTEALRE VL, TSN OFETE LA,
ERORZLRD A

6 ZREFZTTMERKOTID SNTMITEHALE S v,

7T BRIIGEPEENS L &I, FhUEHNSTEEOETERLESL,

8 BAIIMENETNDE X, REEFNTALEE, PBIRSESETAVIETEL
BEWV, 72, WEORIERLPSVERIZLZ S v,

9 BREZHETEEE ENVITHELTES, FILWEZZES LRIV,
10 B2 RBETHRERROTD HNMICHEICEAL, BERKATERELEIWL,

[ N P R \C

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.

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 /2 ~/3 — V3 +2 + V2 +3

V2 V3
%—x +%y =36
(Question 2 ) Solve p 3 for x and y.
g X —Zy =-15

(Question3 ]  Solve the quadratic equation 3(2x+3)(x—4)+10x = (3x +4)(x +3) forzx.

(Question 4 ) There are red balls and white balls in a bag. There are 40 balls in the bag in total where % of

them are red balls.

Consider the case where person A picked a ball from the bag and it was a white ball, and then

without returning this ball to the bag person B picks a ball from the bag.

Find the probability that person B also picks a white ball, assuming each ball is equally likely

to be drawn.

(Question 5] The figure on the right shows point A which is a point

that is not on line 4 .

On the answer sheet, construct an equilateral triangle

where one of its vertices is point A and one of its sides is

on line £ .

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 curve £

and curve m represent the function y = ax? (@ >0) and
y == %x 2, respectively. The point O represents the origin.
Let A be a point on curve £ with x coordinate of -3.
Let B be a point on curve 7 with the same
x coordinate as point A.
Let C be a point on curve s with the same
y coordinate as point B.
Connect points A and B, and points B and C.
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 value of @ when AB = BC.

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

1
where @ =—-.
4
Let D be a point on curve £ with positive
x coordinate.

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

Answer {1 ) and (2).

(1) Find the equation of a line that passes through
points C and D when the ¥ coordinate of

point D is 4.

(2) Find the x coordsinate of point D such that the

area of quadrilateral ABCD becomes 54 cm?.

You must show your working in the answer space.

Figure 1

2
=

Figure 2




The figure on the right shows a right-angle triangle AOB where
angle AOB = 90° and angle ABO = 60°. C
Triangle COD is a triangle obtained by rotating triangle AOB
a® (0 < a < 60) anticlockwise about vertex O.
Let the intersections of sides AO and CD, sides AB and CD,
and sides AB and OD be E, F and G respectively.

Answer the following questions.

(Question 1 ] Prove that CO = AG when a =15.

(Question2 ]  Consider the case where vertex O and point F are connected.

Find the magnitude of angle EOF when a = 24.

(Question 3]  Find the area of quadrilateral EOGF when @ = 30 and OB =2 c¢m.




4 The figure on the right shows a solid ABC-DEF which is C

a triangular prism with AB = BC = BE = 10 cm and A Q

angle ABC = angle ABE = angle CBE = 90°. P

Let P be a point on side AB which is neither vertices A nor B.

Let Q be a point on side BC such that PQ = 10 cm, where PQ is 1f-=7F

-
-
-
-
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-
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a line segment obtained by connecting points P and Q.

Connect vertex E and point P, and vertex E and point Q.

Answer the following questions.

(Question 1 ] Find the volume of solid E-BQP when AP = 2 cm.

(Question2 ] Find the sum of the lengths of 6 sides of solid E-BQP when BP = BQ.

You must show your working in the answer space.

(Question 3]  Find the area of triangle PEQ when point P is the mid-point of side AB.



