2021 4E4 A AZE (April 2021 Admission)
TR R AN LRRER T ONE AR PR ) SRR B A RATE

[T RE A

Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University
Entrance Examination Booklet (Special Selection for International Students)

Question Sheets
, (2021 4% 1 A 28 HZEfii / January 28, 2021)
S e e HAERRILY | gpnp
B A (HFRLE 1) Fu G 5 Civiland SO
. - . . ~ Examinee’s M
Subject | Civil and Environmental Program Environmental
L L Number
Engineering I Engineering

EREREERS - 9 FF 00 49~11 530 4>  (Examination Time : From 9:00 to 11:30)

ZERLDFERE

(1) HIERRIIFRE S 1641, REFRIIRRE S 8 H 0 £

Q) ZIUIRER T, AEIRIMOMEFRRCREA LT ZEWn,

() MREFROFHBE WA FROEEOIRE LIZEINS, SZRESZRRA LTI IZEW,

@) ZOMATES LTINNTERA. —ETHIELITTLE-EAITE, BEBIRRERIUEZT ?an“ i
HT &,

G) BRTAEHZ, THOFCOEIZMAN L TERTDHIE. 2L, BRTHRIENE, HIFERIOSE LIZRIE &
FE L Qb 7,

6) 1N OEEFRR I BEMERTA Z & iR EE V& &2, B UHROERZFIH L“C L.

2 ZomFR LA P B EIZENERE o LAl A S

(7 RIS L bidEiR L g
QAR A EX AN P\ AR ARAT R T S

©) BH5THEH, BEEAHEALTHELIZR.
(10) Ef&H DVNIRAREN D DL HIIEFETH 2 L.

Notices
(1) There are 16 question sheets and 8 answer sheets including a front sheet.
(2) This-examination booklet consists of only question sheets. Use other sheets for answers.
(3) Fill your examinee’s number in the specified positions in the both booklet covers and each answer sheet.
(4) Do not disband this booklet. If the sheet has been disbanded accidentally, tell an invigilator and follow his/her instruction.
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Question 6

Determine the reactions at the supports A and D for the frame shown in Fig. 6-1. Assume A is a fixed-supportand D isa ro]ler Also,
the flexural rigidity £7 is constant.

10m 20 kN/m
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Fig. 6-1
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Question 2
There is a pond with an inflowing river with organic pollutant concentration of 2 mg L™ and an outflowing river with organic pollutant
concentration of 1 mg L. This pond has the hydraulic retention time of 1 day. Evaluate the reaction rate coefficient k (d1), assuming
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Question 7 ,
Answer the following questions on microbial ecology.
(1) Explain the following technical terms.
(a) nitrifying bacteria
(b) denitrifying bacteria
" (c) Three-domain system _
(2) Explain the principle of SYBR green method in real-time quantitative PCR, in about 75 words.
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Question 1
- Answer the following questlons about incompressible viscous fluids.
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Question 3 | ‘
Water flows in a long and straight circular pipe with an inner diameter d and a friction coefficient /° . The water density and

kingatig viscositv are o and v . resectivelv, Given acceleration of ravitv is ¢ . answer the following questions.

(1) When the energy gradient is Z, find the cross-sectional average velocity U .
(2) Find the relation between the energy gradient 7 and the shear stress on the inner wall of the pipe 7, .
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Question 4

Write the normal depths and the critical depth, and draw the water surface profiles with their designated proﬁle names in the open
channel shown in Fig. 4-1. In addition, plot the trace directions of surface profiles by arrows. The channels with slopes (l1 R )
are all sufficiently long and the gate opening is less than the critical depth.
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Question
(1) The social needs for the infrastructures are different in countries or regions, depending on the locational conditions. Choose a
specific country or region, and discuss the requirements and backgrounds of the construction and management of infrastructures
in your chosen country or region, in about 300 words.
* (2) The civil and environmental engineering is closely related to the global warming issues. Describe your idea with two examples
of how the civil and environmental engineering can solve the problems related to the global warming, in about 150 words for
each example (300 words in total).
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Question | \ ,
After writing your desired research topic in the master’s course, explain the background of the research by summarizing the
objectives, methodologies, results and problems of previous studies, in about 800 words. The list of references prepared in

accordance with the specified format can be referred in this essay.



