2025 Entrance Examination for Doctoral Program, Dept. of Precision Eng., The University of Tokyo

FORREFR AP TAROPTERHE TR 2025 fFEE R RS
AN (N30
2025414310 (&) 13:00~15:00 (2HH)

2025 Entrance Examination for Doctoral Program,
Dept. of Precision Engineering, The University of Tokyo
Specialty (Essay)

January 31, Friday, 2025, 13:00-15:00 Two hours

ABRBAMAE £ TR V2 &

Do not open this booklet before the start of the examination

TR, 2 M L TREE X

s FHEEICOE 1 HOMERMMZ NS Z &,

- A RE RO TR 5 ) IS I R & | 2Bk 5 )
WICITEBRE 52 HRL T 5 Z &,

Answer two out of seven questions.
Use an answer sheet for each term.
Put the question number and your applicant’s number in the blank spaces

on the top of each answer sheet.



(=F:9)
(Blank page)



(=F:9)
(Blank page)



(=F:9)
(Blank page)



(=F:9)
(Blank page)



1l FHElTE

PITOHENS 2 %2R L, TNENOHEOEWRZHE L, O8I - TFEHNE
WZHOWTCEE L B &, fmalicid, B2, B, B, S, ARME. BEME. BE T
PIBITAERRSICELTCHMADZ L, T2, KESHEA R EZHNTE LU,

H&E

o 1 /fHEE

o HESEEE

o EBMT o — 7R
o FmMIR

Question 1 Instrumentation Technology

Choose two terms among the following. Explain the meaning of each term and discuss what you
know about each of them separately. Note: Refer to such aspects as the background, principle of
operation, field of application, usefulness, expected future development, and technical and/or scientific
significance in Precision Engineering. Figures, tables, and equations may be used to clarify your

explanation.

Terms:
* 1/fnoise
*  Measuring resolution
*  Scanning probe microscope

. Surface texture
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Question 2 Precision Machining

Choose two terms among the following. Explain the meaning of each term and discuss what you
know about each of them separately. Note: Refer to such aspects as the background, principle of
operation, field of application, usefulness, expected future development, and technical and/or scientific
significance in Precision Engineering. Figures, tables, and equations may be used to clarify your

explanation.

Terms:
*  Lapping
*  Manufacturing process of metal molds
*  Shearing

*  Thermal spraying
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Question 3 Material Science for Microsystems

Choose two terms among the following. Explain the meaning of each term and discuss what you
know about each of them separately. Note: Refer to such aspects as the background, principle of
operation, field of application, usefulness, expected future development, and technical and/or scientific

significance in Precision Engineering. Figures, tables, and equations may be used to clarify your

explanation.

Terms:
*  Contact angle
*  Flip chip bonding
e Stress and strain

*  Surface micromachining
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Question 4 Mechatronics* Robotics

Choose two terms among the following. Explain the meaning of each term and discuss what you
know about each of them separately. Note: Refer to such aspects as the background, principle of
operation, field of application, usefulness, expected future development, and technical and/or scientific
significance in Precision Engineering. Figures, tables, and equations may be used to clarify your

explanation.

Terms:
*  Harmonic drive
*  Manipulability
*  Resolver

¢ Stepper motor
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*  ERP (enterprise resource planning)

*  PERT (program evaluation and review technique)
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Question 5 Manufacturing System Engineering

Choose two terms among the following. Explain the meaning of each term and discuss what you
know about each of them separately. Note: Refer to such aspects as the background, principle of
operation, field of application, usefulness, expected future development, and technical and/or scientific
significance in Precision Engineering. Figures, tables, and equations may be used to clarify your

explanation.

Terms:
¢ Cyber-physical system
*  ERP (enterprise resource planning)
*  PERT (program evaluation and review technique)

*  Sequence control



HE6 BEFVATLAILE

PITOHENS 2 %2R L, TNENOHEOEWRZHE L, O8I - TFEHNE
WZHOWTCEE L B &, fmalicid, B2, B, B, S, ARME. BEME. BE T
PIBITAERRSICELTCHMADZ L, T2, KESHEA R EZHNTE LU,

H&E
o HEHERXETTIE
o JFEFETIL
o w7 U XA
e RKRIEBLEFTL

Question 6 Design System Engineering

Choose two terms among the following. Explain the meaning of each term and discuss what you
know about each of them separately. Note: Refer to such aspects as the background, principle of
operation, field of application, usefulness, expected future development, and technical and/or scientific
significance in Precision Engineering. Figures, tables, and equations may be used to clarify your

explanation.

Terms:
*  Functional design methodology
*  Kano model
*  Optimization algorithm

e Voxel model
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Question 7 Bio-medical

Choose two terms among the following. Explain the meaning of each term and discuss what you
know about each of them separately. Note: Refer to such aspects as the background, principle of
operation, field of application, usefulness, expected future development, and technical and/or scientific
significance in Precision Engineering. Figures, tables, and equations may be used to clarify your

explanation.

Terms:
*  Electrical cautery
*  Electrophoretic separation
*  Pulse oximetry

*  Synaptic plasticity
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