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Choose one of the following five themes, and write your essay according to the
"Electronic File Preparation and Submission Guidelines for Essay and
Presentation materials".

[7—~1 (Theme 1)
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An old automobile called the Model T is on display at Tohoku University's Aobayama
Campus. Ford, which produced that automobile, doubled the wages of its employees in
1914. Explain the background and results using all of the following key words. (F. W.
Taylor, production methods, standards, skilled workers, employee retention, own

products, customers, Fordism)
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The efficiency 7 of electrical machines such as transformers and electric motors is given
by the following equation if mechanical and stray losses are ignored:

P
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where the mechanical output is Fout, the copper loss is We, and the iron loss is W,
respectively. The above equation indicates that the reduction of copper and iron losses is
essential for high efficiency.

Discuss the following questions as_quantitatively as possible. You may use figures and tables as
necessary. A list of references should be provided at the end of the essay.
(1) Explain the generation mechanism of copper and iron losses, respectively.
(2) Among the ideas for reducing copper and iron losses, give at least one example in

actual products, and explain the mechanism of loss reduction.
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and Lorsch, J., (1967) "Differentiation and Integration in Complex Organizations"

Administrative Science Quarterly, 12, pp.1-30.)
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IZDOWTEZ &k, (Burns, T. and Stalker G. M. (1961) Management of Innovation,
Tavistock.)

In what type of technological uncertainty will differentiation and integration be
greatest? Least? Why does technical complexity lead to organisational complexity?
Explain. (Lawrence, P., and Lorsch, J., (1967) "Differentiation and Integration in
Complex Organizations" Administrative Science Quarterly, 12, pp.1-30.)

How do technological uncertainty and technical complexity influence organic and
mechanistic structures? (Burns, T. and Stalker G. M. (1961) Management of Innovation,

Tavistock.)
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Refer to the Japan Energy Database (https://energy-sustainability.jp), and answer the

following questions.

(1) Select a municipality with a large share of industrial, commercial and residential,
and transportation sectors, and describe each region’s energy flow characteristics.

(2) Explain the impact on the energy system of the above three regions when renewable
energy sources increase their share of the primary energy supply.

(3) Explain the impact on the energy system when the penetration of electric vehicles
increases.

(4) Describe the value of hydrogen fuel in a carbon-neutral society.
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In recent years, car automation technology has been developed remarkably and it is
expected that fully automated cars will appear in the near future.
(1) Describe the definition of car automation level and the level currently being achieved
regarding car automation.
(2) Describe the elemental technologies for realizing car automation and the current
technical issues.
(3) In order for autonomous driving of cars to be widely accepted by society, describe the
problems that must be solved from the following two perspectives.
+ Relationship between driver and autonomous driving system
- Safety of autonomous driving system
(4) Discuss the development status of autonomous driving systems in Japan by

comparing the development status in Europe and the United States.



