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Questions for the Entrance Examination to the Master’s Program of Biomedical Engineering

(Medicine Course)
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Specialty Subject: Cell biology and biochemistry
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Select two questions from the following five questions and answer each question separately.

1. Explain the function of lysosome.
2. Why do we use SDS (sodium dodecyl sulfate) to estimate the molecular weight by poly—acrylamide
gel electrophoresis (PAGE)? Explain the role of SDS in SDS-PAGE.

3. Michaelis—Menten equation is

o Vong[S]
Km + [S]

Describe the Lineweaver—Burk plot using the equation, and explain how we can determine K, and
V... by the plot

4. Explain the following three point—mutations, respectively. nonsense mutation, silent
mutation, missense mutation.

5. The melting temperature(T,) of DNA can be changed by sample conditions. How does T, changein
cases where (1)DNA has higher G/C content and (2) DNA solution includes higher ion concentration,

respectively? For each case, explain the reason as well.
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Questions for the Entrance Examination to the Master’s Program of Biomedical Engineering

(Medicine Course)
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Specialty Subject: Anatomy and histology
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Select two subjects from the following five subjects and explain each subject separately.

1. Describe location in pancreas and histological architecture of islets of Langerhans.
Do not forget depicting its functions

2. Describe relative location of lung and pleura in thoracic cavity. Do not forget depicting
functions of pleura and pleural cavities

3. Describe relative location of white matter and gray matter in brain and spinal cord. Do
not forget depicting their histological architectures and functions.

4. Describe relative location of eyeball, hypothalamus and pineal gland. Do not forget
depicting their functions for circadian (daily) rhythm.

5. Describe location and histological architecture of skeletal muscle, cardiac muscle and

smooth muscle. Do not forget depicting their functions.
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Specialty Subject: Physiology and pathophysiology
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Select two key words from the following five terms and explain each selected key word,

respectively.

. Paneth cell
. Metabolic acidosis
. Aldosterone

. Neurotransmitter
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. Ventricular fibrillation
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Specialty Subject: Microbiology and immunology
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Select two subjects form the following five subjects and explain each subject separately.

Cell cycling and carcinogenesis
Elimination of pathogen by complement
Electron transport chain of mitochondria

Central dogma
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Epigenetics
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Specialty Subject: Pharmacology
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Select two subjects from the following five subjects and explain each subject separately.

Sicilian Gambit classification of antiarrhythmic drugs
Allergy
Therapeutic agents of heart failure

Adrenergic receptors

AR

Drug delivery system
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Specialty Subject: Kinematics
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Answer to 2 of the 5 questions listed below.

1. Explain the role of calcium in skeletal muscle contraction.
Describe the role of extrapyramidal tract in motor control.
Describe what an anaerobic threshold is.

Describe muscle fatigue.

Uk

Describe the significance of innervation ratio of skeletal muscles.
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Specialty Subject: Clinical medicine (basic)
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Select two subjects from the following five subjects and explain each subject separately

. Diagnosis of the acute heart failure
. Treatment of the acute heart failure
. Diagnosis of the congenital heart disease

. Treatment of the congenital heart disease
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. Myocarditis and assisted circulation
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Specialty Subject: Dentistry (basic)
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Select two subjects from the following five subjects and discuss each subject

separately.

1. Structures of tooth enamel

2. Indications for pulpectomy (pulp extirpation)

3. Oral biofilm
4. Treatments of trigeminal neuralgia

5. Alginate impression material
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Specialty Subject: Radiology, laboratory examination and diagnostics

UTOHSDT—~D b, o007 —<&FR L, Th LI OWTHH LR SV,

1. Widal i

2. PC-RFIGER

3. BYUTFITIT 74—

4. 4D—CT (four—-dimensional computed tomography)
5. JVTF= 70T TR

Select two subjects from the following five subjects and explain each subject separately.

1. Widal reaction
BC-Urea breath test
Bone scintigraphy

4D-CT (four—dimensional computed tomography)

A

Creatinine clearance
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Specialty Subject: Health sciences and nutrition science
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Select two key words from the following five terms and explain each selected key word,

respectively.

. Pneumococcal vaccine
. Disuse syndrome
. Probiotics

. Ornithine
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. Heatstroke
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Specialty Subject: Public health and epidemiology
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Select two subjects from the following five subjects and explain each subject separately.

. Randomized controlled trial
. Highly pathogenic avian influenza
School health

International labour organization (ILO)
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. Multivariate analysis
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Specialty Subject: Chemistry
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Select two questions from the following four questions and answer each question separately.

1. Explain the Hiickel’s rule, and choose aromatic compound(s) from 1-3 bellow.

7 O O
Q&;;Z? S

1 2 3
2. Calculate the packing fraction for body—centered cubic (bcc) and face—centered cubic (fcc).
Which has the higher packing fraction?
3. Explain briefly the Pauli exclusion principle and the Hund’ s rule, and describe the electron
configuration of carbon.

4. Explain the Lambert—Beer law, and calculate the concentration of solution in the condition

of molar extinction coefficient &=1.0X 10" M' « em!, absorbance A=0.5, cell-length 1=10 mm.





