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2020-2021 Examination D
Notice
1 You must take the exam either in English or Japanese.
2 The English is an approximate translation of the Japanese, not a direct translation.
3 There are three problems from 1 to 3, printed in English on pages (p11~19).
4 The examination is 30 minutes long.
5 You must not read the problems aloud.
6 You must be sure to clearly write all of the answers on the answer sheet. Only
submit the answer sheet after the examination.
7 When you rewrite an answer, be sure to completely erase what you have written,
then write your new answer.
8 Be absolutely sure to enter your examination number on the bottom right of both

pages of the answer sheet.
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Examination D

English Version



il

Taro and Hanako are planning the school trip with a teacher as a member of the planning committee.

Answer problems 1 ~ 4 below.

Taro's group is thinking about the order that they should visit Shrine A, Temple B, and Castle C after leaving the station.

[Conditions]

- The study tour will start at the station. Students will depart from the station at 1:30 p.m.

- Walking from the station to the station bus stop takes 2 minutes.

- Busses depart from all bus stops at regular intervals at the start of each hour. For example, if busses

depart at 20-minute intervals, a bus will depart at 1:00 p.m., 1:20 p.m., and 1:40 p.m.

- Busses running from the station bus stop to Shrine A, from the station bus stop to Temple B, and from

the station bus stop to Castle C depart at 6-minute intervals both ways.

- Traveling by bus takes 28 minutes between the station bus stop and Shrine CasteC 27 min
A, 18 minutes between the station bus stop and Temple B, and 20 minutes . ® sirive A
between the station bus stop and Castle C. Emm y
- Busses going both ways between Shrine A and Temple B depart at 10- Statign
minute intervals. The trip takes 31 minutes. — 1 B in

- Busses going both ways between Temple B and Castle C depart at 12-

Temple B

minute intervals. The trip takes 32 minutes.

- Busses going both ways between Castle C and Shrine A depart at 15-minute intervals. The trip takes 27

minutes.

- The time spent touring each location is listed below. You must keep these times. The time it takes to

move between the bus stops and each location is included in the time listed below.

Shrine A: 50 minutes Temple B: 30 minutes Castle C: 45 minutes

- The visiting hours at Shrine A , Temple B, and Castle C end at 6:00 p.m.

- If the tour of a location ends exactly at the time of departure of a bus, you must take the next bus from

that bus stop.

- After using a bus route, you must not ride the same bus route again.

- After visiting all three places, students must return to the station. Walking from the station bus stop to

the station takes two minutes.

Problem 1 = How many routes is it possible for Taro’s group take if they visit Shrine A, Temple B, and

Castle C?

Problem2  Taro's group decided to visit Shrine A last and then return to the station. What is the earliest

time that his group can return to the station? Write the answer.
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[Conversation between Taro, Hanako and their teacher]

Teacher: T would like to ask you all to think of the room assignments for the boys. There are 31 boys in the 6™ grade. They can
use 9 rooms that all have the same area and in which up to 5 boys can stay.

Taro: So ifthere are 5 students in each room, up to 45 people can stay.

Hanako: Is it okay for us to use all 9 of the rooms?

Teacher:  Can you keep one room open that can be used if a student become sick or is injured? With the remaining rooms, let's
try to ensure that each person has as much area as possible.

Problem 3  Following the teacher’'s instructions, how many boys will stay in rooms with the largest

number of students? How many rooms will there be with that number of students? Write the

answers.

The school trip has started and the students have returned to the hotel after visiting the various

sites. Boiled tofu was one of the dishes brought out for dinner at the hotel.

Taro:

Teacher:

Taro:

Teacher:

Taro:

[Conversation between Taro and the teacher]

What is this?
This is called a kaminabe. Tt's a small cooking pot made of paper. We light the

fuel under the paper pot to warm the water and tofu inside. The flame reaches

about 1,000°C.

If we heat the paper pot with fire, won't it burn? Fuel —
We call the point at which something starts to burn its flashpoint. Paper has a flashpoint of about 300°C, so
if we light the fire under the paper pot with nothing inside, the paper will burn. However, the water in the

paper pot is directly touching the part of the paper that the flame touches and the temperature of that part of

the paper A and therefore the paper doesn’t burn.

Oh, I see. Look! The water is starting to bubble. I want to hurry up and eat it.

Problem 4 Inthe [conversation between Taro and the teacher] the teacher gives the reason that the

paper doesn’t burn in . Using the words “boil” and “flashpoint” write a

reason that applies. You can change the form of the words. For example, you can use

“boiled”, “boiling”, or other forms of the word “boil”.
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T T T N T T

Answer problems 1 ~ 5 below.

~

[Conversation between Hanako and Museum staff D]

Hanako: This science museum has a planetarium, doesn’t it?

Staff: Yes. Lots of people come and use it to learn about the stars and other objects in space.

Hanako: Is the number of people coming to the planetarium increasing?

Staff: Well, we record the number of two categories of visitors. The first are general visitors
and the second are visitors such as yourself who come with their schools. In 2007 there
were a total of about 42,600 visitors to the museum. Later, in 2017, the total was about
60,400 people, of which 30% were from school visits. The number of visitors from
school visits has not really changed in these past 10 years.

Problem 1  Based on the [Conversation between Hanako and Museum staff D] , select the
charts that show the number of general visitors and school visits to the planetarium from
graphs A ~ D below.

A B
50, 000 50, 000
8 40,000 ] =} 8 40.000
% 30,000 5 30,000
B %
£ 20,000 - £ 20,000
o )
Z10,000- ] Z 10,000~ HH H H HHH—HH
0 0
£ 88888881888 g 8888888888
N ® © O = N w N~ O o N ®©® v o = N w ~x 0 o N
C D
50. 000 50, 000
8 40,000 n § 40,000
% 30,000 5 30,000
8 )
£ 20,000 £ 20,000
) o
“ 10,000 Z 10,000 ﬂ ﬂ ﬂ ﬂ
S883 S35 xrco 3o 3 S8S8 3253 % & & <
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[Conversation between Hanako and Museum Staff )]

Hanako: That is a very large pendulum, isn’t it?

Staff: It’s called a Foucault’s pendulum. It’s 7 meters long and the bob
at the end is 6 kilograms.

Hanako: The pendulum that we used at school moved back and forth
quickly. Compared to that, this pendulum moves really slowly.
The number of times it can swing back and forth in a day must be

much smaller.

Staff: That’s right. Science museums all over Japan have Foucault’s
pendulums like this. Depending on the pendulum, the time it takes

to swing back and forth once can be different. I am sure there is a

pendulum that swings even fewer times in a day.
Hanako: What are the factors related to the time it takes for a pendulum to swing back and forth once?
Staff: Well, let’s think of that together.

Problem 2 Hanako is going to conduct an experiment to see which factors affect the time it takes for a
pendulum to swing back and forth once. The factors she will test are the weight of the bob
at the end of the pendulum, the length of the pendulum, and the width of the swing. Of the
following from A to C, which is not appropriate? Select one and write the answer.

Experiment i : 9
Swing width Pendulum
20°

length
75cm

Using this pendulum, an Bob weight 3 0 g

experiment will be conducted

by changing weight of the 3 4 0°

> bob, the length of the A\ 50cm
pendulum and width of the
swing. : 30 g VV

A In order to research the relationship between the length of a pendulum and the time it takes for it to
swing back and forth one time, Hanako should compare pendulum 1 and 2.

B In order to research the relationship between the width of the pendulum’s swing and the time it takes for
it to swing back and forth one time, Hanako should compare pendulum 2 and 4.

C In order to research the relationship between the weight of the pendulum’s bob and the time it takes for

it to swing back and forth one time, Hanako should compare pendulum 3 and 4.
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[Conversation between Hanako and Museum Staff 3)]

Hanako: [ want to make a pendulum which swings back and forth in exactly 2 seconds. I’m not sure how to

do it though.

Staff: Well, if you look at this resource, you can see that the results of changing the weight of the bob
and length of a pendulum have been recorded. Why don’t we use this to think about what to do?

Just remember that this is a record of the time it took each pendulum to swing back and forth 10

times.

Hanako: Iunderstand. I will use the resource and figure it out.

Resource Record of the time 10 back and forth swings took

Bob Weight (g) Pendulum Length (¢ m) 10 back and forth swing time (Seconds)
80 25 10
30 90 19
60 130 23
10 25 10
40 80 18
80 90 19
50 110 21
70 150 25

Problem 3 Hanako used the resource to make a pendulum that swings back and forth once in as

close to 2 seconds as possible. Which of the following pendulums has the swing time

closest to 2 seconds? Choose from A~D and write the answer.

OO w

Pendulum with a 80g bob and length of 50 cm

Pendulum with a 40g bob and length of 110 cm
Pendulum with a 50g bob and length of 100 cm
Pendulum with a 50g bob and length of 120 cm

Hanako wanted to make a variety of pendulums so she sought the advice of the museum staff.

see what happens.

[Conversation between Hanako and Museum Staff @]
Hanako: I want to make a unique pendulum. Could you tell me about the different kinds of pendulums?

Staff: Well, try placing a nail directly below the pivot of the pendulum. Then gently release the bob and

Hanako: The pivot changed part of the way through the swing.
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Problem4  Hanako placed a nail directly below the pivot as depicted in diagram 1 and released
the bob from point A. The bob swung, then stopped when it reached point B, which
was the same height as point A. Finally the bob swung back to point A. From the time
that the bob was gently dropped from point A to the first time it reached point B was 1
second. Find the distance between the pivot and the nail. Use the resource (Record of

the time 10 back and forth swings took) on p.15.

Diagram 1
Pivot

Pendulum length
11

Ocm Nail

Bob weight
50¢g

[Conversation between Hanako and Museum Staff ®)]

Hanako: Ihave heard that there was a clock at my grandfather’s house that uses

a pendulum.

Staff: Pendulum clocks use the fact that the time for a pendulum to swing
back and forth does not change.

Hanako: But sometimes my grandfather had to turn the clock’s hands to adjust

the clock’s time. | ' Metal

Staff: That’s because the pendulum’s bob is connected using metal parts.
When a pendulum clock with metal parts is placed in a room with no
heating and cooling, the clock hands are later in the summer.

It’s interesting that a pendulum clock can be off depending on the season. I wonder why that

Hanako:
happens.
Staff: The temperature is higher in summer so A

Problem 5  Why do the hands of a pendulum clock move slower in the summer? Using the words

“metal” and “pendulum” write an explanation that fits in in [Conversation

between Hanako and Museum Staff ®)] .
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In social studies class, Hanako is studying about Saitama City’s sister cities.

Answer problems 1~2 below.

Hanako researched the sister cities located in countries in the northern hemisphere. She found resource 1.

Problem 1  Select the statement below from A~D that is not supported by the information in resource 1.

A By comparing 1992 and 2016, we can see that China had the increase in percentage of exports while
Japan had the lowest. Even among countries in Asia there is a difference.

B Inboth 1992 and 2016, the USA had a higher number of imports in dollars than exports in both years
while China had a higher number of exports in dollars than imports in both years.

C The combined gross domestic product in dollars of the three North American countries in 2016 is
around three times the combined gross domestic product of the same three countries in 1992.

D  While the total number of foreign visitors to the two Asian countries was lower than the total number
of foreign visitors to the three North American countries in 1992, the total number of foreign visitors
to the Asian countries exceeded the total number of visitors to the North American countries in 2016.

Resource 2 Comparison of statistics of Japan and Saitama City’'s sister cities countries in the

northern hemisphere

¥1 Gross Domestic Exports Imports
52 Foreign Visitors
Product (Hundred million (Hundred million US (Hundred million US
(Ten thousand people)
US dollars) dollars) dollars)

1992 52016 1992 52016 1992 2016 |1992 2016
Japan | 36,625 49474| 3.399; 6449 2.3335 6,070 210; 2,404

Asia : : : :
China 413565112,183 849; 21,345 806; 15,895 I,BEIE 5,927
USA 60,202;]86,245 4,482; 14538 5,539; 22,502 4,465% 1,561

North
Ameri Canada 5695 15298 1,344! 3894| 1,293: 4044| 1,474: 1,982

merica : ! : :

Mexico | 3,293i 10769 275! 3739| 481i 3871 1,727; 3508

(Made using World Stafistics 19 95/2018/2019)

% 1 Gross Domestic Product- A sum of the value of all products and services created within a given country in a single year
x 2 Foreign Visitors- The number of foreign visitors who enter the country, do not seek salaries, and that don't stay longer than a

year
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Hanako researched the sister cities located in countries in the northern hemisphere.

[Conversation between Hanako and Mr. Smith]

Hanako: Mr. Smith, why did you come to Saitama City?

Mr. Smith:  Because I like Japan. Also, my hometown of Hamilton is one of Saitama City's
sister cities, so I chose to come to Saitama City.

Hanako: I have heard that Hamilton is our sister city but I don't really know anything about
it. What kind of place is Hamilton?

Mr. Smith:  Hamilton is the leading area for dairy farming in New Zealand. It is also a large
city with museums and universities. There is a lake, too. It's really a beautiful
place.

Hanako: I'd like to visit someday. What are the characteristics of the climate in Hamilton?

Mr. Smith:  Well, look at resource 2. Hamilton is in the southern hemisphere so the seasons
are the opposite Saitama City. Also, there is not a large difference in rainfall from

month to month. In fact, the rainiest month receives less than double the driest

month. It's a really comfortable place to live.

Problem 2 Using the [Conversation between Hanako and Mr. Smith] find the graph that shows

the temperature and rainfall of the city of Hamilton. Select one graph from A~D and write

the answer.

Resource 2 Map of Saitama City's 6 sister cities
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A B

Temperature Rainfall Temperature Rainfall

°C) (mm) (°C) (mm)
30 300 30 300
25 F 4 250 25 250
Temperature
20 F 4 200 20 200
15 f Rainfall 1150 15 150
10} 7 N 100 10 | 3 100
5 50 5 H H 50
0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 Mok 1 2 3 4 5 6 7 8 9 1011 12 Mo
C D
Temperature Rainfall Temperature Rainfall
Cc) (mm) O (mm)
30 300 30 300
25 F 4 250 25 F 4 250
20 F 4 200 20 4 200
15 F 1 150 15 4 150
10 F — > I — 100 10 F 4 100
5 H S50 5 F 4 50
0 0 0 1 |_| |_| |—| |_| |—| Al
1 2 3 4 5 6 7 8 9 10 11 12 v 1 2 3 4 5 6 7 8 9 10 11 12 Monn

This is the end of the examination.
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