Question Booklet
2011 Examination for Japanese University Admission
for International Students

Mathematics omin.)
[Course 1(Basic), Course 2 (Advanced) ]

¥ Choose one of these courses and answer its questions only.
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I Rules of Examination
1. Do not leave the room without proctor's permission.
2. Do not take this question booklet out of the room.
1l Instruction for the Question Booklet

1. Do not open this question booklet until instructed.

2. After being instructed, write your name and examination registration number
in space provided below, as printed on your examination voucher.

3. Course 1 is on pages 1—13, and Course 2 is on pages [b—27.

4. If vour guestion booklet is missing any pages, raise your hand.

5. You may write notes and calculations in the question bhooklet.

Ml Instruction for the Answer Sheet

1. You must mark your answers on the answer sheet with an HB pencil.

2. Each letter A, B, C, -+ in the questions represents a numeral (from 0 to 9)
or the minus sign{-). Completely fill in your answer for each ietter in the
corresponding line of the answer sheet(mark-sheet).

Note the following :

(1)Write square roots (¥ ) in their simplest form.
(Example . Substitute 243 for v12.)

(2)When writing a fraction, attach the minus sign to the numerator, and reduce
the fraction to its lowest terms.

(Example : Substitute % for % Also simplify as follows :
“':/% - %\/6 = mé/é - Then apply M?:/g to the answer.)
=3

(3)If your answer to s —;*, mark as shown below.
(4)If the answer to x is —x, mark “—" for D and “1” for E as shown below.

A € 006 @6 ® 2 € O
B e 0Ceaee e o609
c 0@ 00 ¢ 866 6 06 0
D ¢ 00606600860
E 00 ® 0006 &6 260
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3. Carefully read the instructions on the answer sheet, too,

PR gy Yy Fy gy Yy Py Yy g gF Fg FF FF il Sl e g o8 s g 4

%  Once you are informed to start the examination, fill in your examination
registration number and name.

Examination registration number * %

Name
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Mathematics—1

Mathematics Course 1
(Basic Course)

(Course 2 begins on page 15)

Marking Your Choice of Course on the Answer Sheet

< Example >
Choose to answer either Course 1 or Course 2.

-
. fif s 1 — A Course
If you choose Course 1, for example, circle the i s

oA 9
label “Course 17 and completely black out the oval Course 9

under the label on your answer sheet as shown in e 0

the example on the right.

If you do not correctly black out the appropriate oval, your answers will not be graded.
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Mathematics—2

|

Q1  Suppose that z and y satisfy
3Jx+y=18, z21, yZ=6

We are to find the maximum value and the minimum value of zy.

When we express zy in terms of z, we have

vy = [AB |(m—| C |)2+I DE |.

Also, the range of values which @ can take is

Hence, the value of zy is maximized at z = II' and its value there is , and the

value of xy is minimized at © = and its value there is .
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Mathematics—3

- memoe -
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Mathematics—4

@ 2 Suppose that positive real numbers o and b satisfy
a?=3+vE, =35

L . . . 1
Let ¢ be the fractional portion of @ + b. We are to find the vatue of — — ¢,
c

(1)  We see that (a.b)2 = and {a+ 5)2 = .

{2) Since IEI<(H—6<[II+1, the value of ¢ is \JI RS |- [T |
Thus we obtair ?—cf.
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Mathematics—5

- memo -

of Part [ 1] blank.

This is the end of the questions for Part . Leave the answer spaces V ]
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Mathematics—6

[l

Q1  There are nine cards on which the integers from 1 to 9 are written in a box. Two cards are
taken simultaneously from this box. Let § denote the sum of the numbers written on the two

cards.

(1) The probability that S is 5 or less is —-—— Let us assign a score to the result 5.

When 5 is 5 or less the score is 10 — 9, and when it is greater than 5 the score is 2. Then
' CD |

the expected value of the score is .
(2)  Let us perform the above trial twice, returning the two cards to the box before the

second trial.

G
(i)  The probability that S is 5 or less in both trials is |:v.

[

(if)  The probability that S is 5 or less in at least one trial is -

5

E

M
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Mathematics—7

~ memo -

©2011 Japan Student Services Organization



NDC061
長方形


Mathematics—8

Q 2 Let a be a constant. For the two functions in z

fo)y=20"+zx+a—2

we are to find the real values of z for which f(z) = g(z) and also find the values of the two

functions there.

(1) For each of [ N |, | O | and [ P | in the following statements, choose the
appropriate condition from @ ~ ® below.

When IE) there are two real values of % for which f{z)=g(x).
When E, there is only one real value of @ for which f(z}=g(x).

When III, there is no real value of z for which f{z)=g(z).

17
Oo=+
1
6

Qa> g
@a<% ® o>

=

ja]

1l
wf— @]~
@

o

A%

|5

-1 Q |+ R |-] s
(2)  When ,thevaluesof:cforwhich f(z)=g(z) are I l \/I | - | |a

and the values of the functions there are ¥\/ LU |-V e

When III, the value of z for which f(z)=g(z) is —

, and the value of
the functions there is .

(3)  Consider the case where f(z) = g(z) and the absolute value of these functions there is

greater than or equal to 3. The condition for this case is that a ~.

©2011 Japan Student Services Organization
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Mathematics—9

- memo -

This is the end of the questions for Part, [ 1 |.
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Mathematics—10

11

Let ¢ be a constant. Consider the quadratic function in «
y=2224ar+3. e D

Suppose that the vertex of the graph of (D is in the first {upper right-hand) quadrant.

(1) The range of values which a can take is

[AB ]y C |<a<| D |,

and the least integer ¢ satisfying this inequality is .

() letae= in @. Let

y=22"+pz+g
1
be the equation of the graph which is obtained by translating the graph of @ by — -— in
n

o 6 . L
the z-direction and by —- in the y-direction.
n

Then

G ;
SRR - AP S R R Y ey

2

(3)  The total number of natural numbers n for which p in (2) is an integer is . Among
these n, consider the ones such that the value of ¢ is also an integer. Then III is the
value of the n for which g takes the minimum value IEI
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tathematics— 11

- memo -

| of Part [IIT] blank.

This is the end of the questions for Part . Leave the answer spaces "o |
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Mathematics—12

I\Y

A quadrangle ABCD which is inscribed in a circle O

satisfies

AB=BC =72, BD::E%E, ZABC = 120°,

where

(1)  Then AC =4/ E], and the radius of circle Q is 4/ .

(2)  Set z = AD. Since ZADB = .  satisfies

47 — | EF |z +| GH | =0.

Also, set y = CD. In the same way, it follows that y satisfies

a2 -1 Jy+r | KL|=0

Thus, noting (D), we obtain

Oy -y

AD
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Mathematics—13

- memno -

This is the end of the questions for Part .

Leave the answer spaces IE ~

This is the end of the questions for Course 1. Leave the answer spaces for Part blank.

| of Part blank.

Please check once more that you have properly marked your course number
as “Course 1” on your answer sheet.

Do not take this question booklet out of the room.
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Mathematics— 14
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Mathematics—15

Mathematics Course 2
(Advanced Course)

Marking Your Choice of Course on the Answer Sheet

< Example >

Choose to angwer either Course 1 or Course 2. N

, fiil& = — A Course
If you choose Course 2, for example, circle the

o—3A ]
label “Course 2” and completely black out the oval Course 1

under the label on your answer sheet ag shown in 0 @

the example on the right.

If you do not correctly black out the appropriate oval, your answers will not be graded.
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Mathematics—16

[

Q1 Suppose that z and y satisfy
3a4+y=18, z=z21, y=26.

We are to find the maximum value and the minimum value of zy.

When we express zy in terms of z, we have

ry=[AB |(a‘f| C I)Z—I-IDE .

Also, the range of values which z can take is

[Fl<.<[T]

Hence, the value of zy is maximized at z = E and its value there is , and the

value of zy is minimized at x = and its value there is .
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Mathematics—17

- memo -
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Mathematics —18

Q 2 Suppose that positive real numbers a and b satisfy
a?=3++v5, ¥ =3-+5.

1
Let ¢ be the fractional portion of a + b We are to find the value of — — ¢,
c

(1)  We see that (ab)2 = E and (a -+ b)2 = .

(2)  Since <a+b<@+1,thev&lueofcis \,’I R I""I T '
.1
Thus we obtain ch:.
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Mathematics—19

- memo -

This is the end of the questions for Part . Leave the answer spaces NE of Part blank.
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I1

Given a sequence {a,} that satisfies the following conditions
a1 = 1
ns1 = 2a,"  (n=1,2,3, ), swevenens (D
we are to find the number of natural numbers n satisfying a, < 10%°. (For the value of log,, 2,

use the approximation 0.301.)

In this sequence we note that a, > 0 for all natural numbers n. Thus when we consider

common logarithms of both sides of (I}, we have

logyp @ng1 = 10810' A ! + [ B !10g10 Gy

When we set b, = logya, + log, , the sequence {b,} is a geometric progression such

that the common ratio is . Then
n—1
Ing@nﬂ(EI _l E |)108m| F I

Furthermore, since a,, < 10%,

o PRI B
E [ ...
- 10810 ! @

Since is the least natural number which is larger than the value of the right side of 3,
the number of natural numbers n satisfying a, < 10% is .
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Mathematics—21

= IMemo -

of Part [ 1] blank.

This is the end of the questions for Part . Leave the answer spaces [EN u
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Mathematics—22

111

Consider the following two equations

(o2 2/ )" + (logs 27 ) = log (Y3 - av/y)  wveevees @
Ve - Yy=2¢ L )

We are to find the range of values which the constant &k can take so that there exist positive

real numbers z, y which satisfy @ and () simultaneously.

Set X = log,x and YV = log,y. Let us express (I and @) in terms of X and Y. First we

consider (). Since
R

[¢
log, (V2 2y ) = —— + logs x + m@,

and

(D reduces 10

(X_)2+(y_| G |)2:|HI|. ......... @

In the same way, & reduces to

ax+ | 1 jy=]KL]k. @

Since the distance d from the center of the circle (9 to the straight line @ on the XV-plane

is given by

“MN|—|OP]k’
d=

[e]

the range of values which % can take is

[(Rl=+<[3]
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Mathematics—23

- mermmo -

] of Part [1IT} blank.

This is the end of the questions for Part . Leave the answer spaces _. T |
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Mathematics—24

IV

Q1  We are to differentiate
2z
flz) = / (¢ — 2%} sin 3t dt
0

with respect to z.

(1) We know that if g(¢) is a continuous functior and G(t) is one of its primitive functions,
then

/0‘ o) dt — G(2x)— GlO).

By differentiating both sides of this equality with respect to x, we have

d v
= | s e - AT,

where is the appropriate expression from among the following Q) ~ ).

@ g(x) D —;—g(rﬂ) @ 2¢(z) @ g{2s)

@ o) O 2w O o) 90 D e -g0)

22 2
(2)  We know that f(x) = f 2 sin 3¢ df f z% sin 3¢ dt.
0 0

Since

d 2w
-El;f tsindtdt = | B |2?sin] C |a
0

and

]
d / Zrsin3t di =

— = ———m(—cos!_F [z+[ 6 ]+[ H |zsin| 1 ISU)’

: [E]

we obtain

f’(a:):*m—a:(cosl J l=-] K j+] L |zsin| M fz)
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Mathematics—26

Q2 Let a be a positive real number. Let P denote the point of intersection of the following two

curves
01 LYy =
Cor oy =

and les ¢ denote the tangent to s at P. Then we are to find the area S of the region bounded
by € and £,

. a [ O |
Since the coordinates of P are ( III , -
a

P
_LPa] [Rs]

2

), the equation of £ is

When we set

S is obtained by calculating

where is the appropriate expression from among @ ~ ©& below.

Hence we obtain

W

- 310g.

n

I

1
IHIWII

18 27 9 9
@ —a*— —z+3loglz| @ 2~ Zu+3logl
a? a a? a
27 18 27 27
@ -yt + —ux —3logz| - 2"+ =z —3log|z|
a a a a
27 27 18 27
@ —2.$2——$+310g|m| ® - — 2+ — =z — 3log|z|
a a a a
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Mathematics —27

- memo -

| of Part [TV] blank.

This is the end of the questions for Course 2. Leave the answer spaces for Part blank.

This is the end of the questions for Part . Leave the answer space 3

Please check once more that you have properly marked your course number
as “Course 2” on your answer sheet.

Do not take this question booklet out of the room.
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