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Part one: Reading comprehension

Read the following passages carefully and then answer the questions that follow. Base your answers on
the information in the passage only.

Passagel:
Read the following text carefully and answer 3 following questions based on its content.

Before we attempt measurements, we should understand the essential features of the respiratory system
and some approaches to modeling that we can use not only for the respiratory system but also for the
measurement devices themselves. Because it is the respiratory function of living individuals that is to be
evaluated, measurements must be minimally invasive, cause minimal dis-comfort, and be acceptable for use
in a clinical environment. This greatly limits the number and types of measurements that can be made and
leads to the use of lumped-parameter models.

For the sake of discussion, it is convenient to divide respiratory function into two categories:

(1) gas transport in the lungs (including extrapulmonary airways and pulmonary capillaries)

(2) mechanics of the lungs and chest wall.
The models describing gas transport deal primarily with changes in concentrations of gas species and volume
flow of gas, whereas the models dealing with mechanics primarily related pressure, lung volume, and rate of
change of lung volume.

Models of gas transport, both in the gas phase and across the alveolar-capillary membrane into the
blood, are developed from mass balances for the pulmonary system depicted as a set of compartments. What
can be considered as a basic gas-transport unit of the lungs is shown. It consists of a variable-volume alveolar
compartment, with its contents well mixed by diffusion; a well-mixed, flow-through blood compartment that
exchanges gases with the alveolar compartment by diffusion; and a constant volume dead space.

66 — The respiratory models describing gas transport deal primarily with:

a) Lung volume

b) Pressure

c) Changes in concentrations of gas species
d) Rate of change of lung volume

67 — For the measurements of the respiratory functions, which of the following items is not essential
a) Being minimally invasive
b) Cause minimal dis-comfort
c) Acceptable for use in a clinical environment
d) Performing tests only by non-electrical systems

68 — What is the meaning of the word “depicted in the third paragraph?

a) Recorded

b) Scheduled
c) Proved

d) Represented
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Passage2:

The first-generation machines used a single pencil beam and a single detector in a translate-rotate scan.
Each translation took about 5 s followed by a rotation of 1°, then 1s delay for the machine to stop vibrating,
followed by another translation of the x-ray tube and detector. To rotate over the full 180° took about 20 min.
Because x-rays cannot be focused, the x-ray beam was limited to the dimensions of the detector by "coning",
using a leaded box in front of the x-ray tube with a hole scaled to the dimension of the detector.

The second generation used an array of 100 or more detectors spaced every 5 mm and the x-ray tube
output shaped as a fan beam. The detectors and the x-ray tube rotated together, and there was no need to
translate the assembly to cover the field. For the same number of photons detected, the multiple detectors
reduced the scan time by a factor of 100 or more. The time to collect information for one slice was less than
10 s. Because a patient could hold his breath for 10s, it was now possible to take CT images of the chest, but
heart motion was a limiting factor in many applications.

The next improvement aligned the third-generation CT machine gantry with several hundred stationary
detectors and rotated the x-ray tube. Improvements of the computers, higher output x-ray tubes reduced the
scan time to 2 s or less and the slice thickness to around 2 mm. By using power supplies that rotated with the
X-ray tube and by using slip rings to carry power to the assembly, it was not necessary to rotate-reverse-
rotate, etc.

69 — The main idea of the above article was:

a) To compare the CT scan technology with ordinary x-ray radiography

b) To explain the necessity of developing a technique to reduce x-ray hazards

c) To explain the historical events and dates for improving the CT Scan machines
d) To explain the technological developments of CT Scan machines

70 — Which of the following is not true for the comparison of the first and second generation of

CT scan technology?

a) The second generation used an array of detectors in comparison to single detector in first
generation

b) Each translation took about 5 s followed by a rotation of 1° in first generation as compared to
100 images in 10 s in second generation

c) By reducing imaging time to 10 s, the second generation could perform heart CT images while
in first generation this was not possible

d) Translation of the x-ray tube and detector was necessary for 1 single image in first generation
while in second generation 100 images could be taken in 10 s without translation

71 —= Which of the following is not specified as the third generation improvements of CT scan

machines?
a) Improvements of the computers, higher output x-ray tubes
b) Enabling the CT scan system to scan live muscle heart images
c) Reducing the scan time to 2 s or less and the slice thickness to around 2 mm
d) By using power supplies that rotated with the x-ray tube and by using slip rings to carry power
to the assembly, it was not necessary to rotate-reverse-rotate
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W Part two: VVocabulary

Complete the following sentences, choosing the most appropriate answer (a, b, ¢, or d).

72 — Today, many of the problems ............... health professionals are of extreme interest to engineers.
a) including b) interesting c) confronting d) absorbing

73 — Biomedical engineers has moved significantly from being concerned primarily with the ...............
of medical devices in old days to include a more wide-ranging set of activities.

a) design b) maintenance C) repair d) development
74 — The field of biomedical engineering offers hope in the continuing battle to ............... high-quality
health care at a reasonable cost.
a) provide b) execute c) build d) create
75 — In early attempts to ............... the EEG with behavior, analog frequency analyzers were used to

examine single channels of EEG data.
a) engage b) adhere c) correlate d) compare

76 —= Mechanoreceptors in the muscles send movement information to the CNS and to increase heart

rate via the ............... autonomic nervous system.
a) sympathetic b) parasympathetic C) primary d) secondary
77 —= The ECG signals are typically in the range of £2 mV and require a recording ............... of 0.05 to
150 Hz.
a) frequency b) amplitude c) offset d) bandwidth
78 — Since the rise of modern clinical EMG, the technical ............... used in recording and analyzing

electromyograms have been dictated by the available technology.
a) instruments b) tools C) procedures d) devices

79 — It is experimentally observed that the multichannel technique produces better compression
results than single channel ............... .

a) schemes b) performance C) system d) electrode

80 — FFT-based methods are widely diffused, for their easy applicability, computational speed, and

direct ......coueee.. of the results.
a) reading b) clarification c) amplification d) interpretation
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B Part one: Reading comprehension
Read the following passages carefully and then answer the questions that follow. Base your answers on the
information in the passage only.

Passage 1:

Artificial Intelligence (Al) is revolutionizing healthcare by enhancing diagnostic accuracy, personalizing
treatment plans, and streamlining administrative tasks. In diagnostics, Al algorithms analyze medical images
such as X-rays and MRIs with remarkable precision, often surpassing human radiologists in detecting
anomalies like tumors or fractures. For instance, machine learning models trained on vast datasets can
identify early signs of diseases such as cancer or Alzheimer's, enabling timely interventions that improve
patient outcomes. Moreover, Al-powered predictive analytics forecast disease outbreaks and patient
deteriorations, allowing healthcare providers to allocate resources more efficiently. In treatment
personalization, Al systems process genetic information and medical histories to recommend tailored
therapies, reducing the trial-and-error approach in prescribing medications. This not only minimizes adverse
effects but also optimizes recovery times. Administrative applications of Al include automating scheduling,
billing, and electronic health record management, which reduces paperwork and frees up medical staff to
focus on patient care. However, the integration of Al in healthcare raises ethical concerns, including data
privacy, algorithmic bias, and the potential displacement of jobs. Ensuring that Al systems are trained on
diverse datasets is crucial to avoid biases that could disproportionately affect minority groups. Additionally,
robust cyber-security measures are essential to protect sensitive patient information from breaches. Despite
these challenges, the benefits of Al in healthcare are substantial, promising a future where medical care is
more accessible, efficient, and effective. Governments and organizations are investing heavily in Al research
to harness its potential while addressing the associated risks. As Al continues to evolve, its role in healthcare
will likely expand, incorporating advanced technologies like natural language processing for better doctor-
patient communication and robotics for surgical precision. Ultimately, Al has the potential to democratize
healthcare, making high-quality medical services available to underserved populations around the world.

81- Itis stated that artificial intelligence .................. in diagnostics.

a) outperforms human experts in finding masses and broken bones
b) helps reduce the workload of administrative staff

c) assists in tailoring treatment plans to individual patients

d) forecasts abnormal bone fractures and cancerous tumors

82- Asregards the predictive models, AI can help practitioners .................. .

a) enhance patient deterioration and disease epidemics
b) train hospital databases and warn about diseases

c) take well-timed actions to treat patients

d) enable datasets to identify initial signs of diseases

83- In personalized treatment, artificial intelligence .................. .

a) helps doctors pile up patient records

b) minimizes the accuracy of hospital billing systems
c) reduces guesswork in ordering proper medication
d) prevents routine access to patient records

84- The ethical concern to avoid affecting minority groups requires .................. .

a) taking security measures to safeguard patient communication
b) using varied datasets to help prevent bias algorithms

c) protecting such groups against job displacement

d) undermining healthcare issues proportionately

85- Al helps the democratization of healthcare by .................. .
a) improving doctor-patient communication through speech recognition tools
b) eliminating the need for government supervision on Al development

c) reducing the cost of robotic equipment used in potential surgeries
d) making advanced medical services more accessible to deprived communities
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Passage 2:
Health inequality refers to the systematic differences in health outcomes and access to healthcare services

among different population groups, often influenced by socioeconomic status, race, geography, and education.
In many countries, individuals from lower-income backgrounds experience higher rates of chronic diseases
such as diabetes, heart disease, and obesity due to limited access to nutritious food, safe environments for
physical activity, and preventive medical care. For example, urban-rural divides exacerbate these disparities,
with rural populations facing shortages of healthcare providers and longer travel times to facilities, leading to
delayed diagnoses and poorer prognoses. Racial and ethnic minorities frequently encounter barriers like
discrimination within healthcare systems, cultural insensitivity, and language obstacles, which contribute to
lower vaccination rates and higher maternal mortality. Education plays a pivotal role; those with higher
education levels are more likely to understand health information, adhere to treatment regimens, and seek
timely care, whereas less educated individuals may misunderstand symptoms or avoid seeking help due to
stigma. Economic factors compound these issues, as low-wage workers often lack health insurance or cannot
afford out-of-pocket expenses, resulting in untreated conditions that worsen over time. Governments and
organizations are attempting to address health inequality through policies like expanding public health
insurance, investing in community health centers, and promoting health education campaigns targeted at
vulnerable groups. However, challenges persist, including political resistance to funding increases and the slow
pace of systemic change. Technological advancements, such as telemedicine, offer promise in bridging
geographical gaps, but digital divides—where low-income or elderly populations lack internet access—can
inadvertently widen inequalities. Ultimately, reducing health inequality requires a multifaceted approach
involving policy reform, community engagement, and equitable resource distribution to ensure that all
individuals, regardless of background, can achieve optimal health outcomes and live longer, healthier lives.

86- This reading passage mainly discusses .................. .

a) the roles of technology in healthcare

b) impacts of urban living on healthcare

c) advantages of higher education levels in health
d) causes of and solutions to health disparities

87- Itis stated in the passage that health inequality is influenced by .................. .

a) disease stigma

b) socioeconomic condition

c) elderly access to telemedicine
d) political resistance

88- Governments reduce health inequality by .................. .

a) educating individuals with equitable resources
b) increasing out of pocket expenses

c) adhering to treatment regimens

d) expanding community health facilities

89-  Which of the following is NOT mentioned as an obstacle to racial minorities?

a) Cultural insensitivity

b) Communication issues

¢) Understanding health information
d) Inequality of health care services

90- TItis inferred that technological advancements are hindered by .................. .
a) digital divides
b) equitable resource
C) internet access
d) policy reform
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B Part two: Vocabulary

91-

92-

93-

95-

The medication

a)
b)
c)
d)

His appendix

a)
b)
c)
d)

Doctors often

a)
b)
c)
d)

Evidence-based research

generates
inhibits
scatters
radiates

ruptured
nurtured
alleviated
ameliorated

predispose
generalize
customize
expose

the efficacy of treatment plans.

a)
b)
c)
d)

Elderly patients are

depreciates
undermines
debilitates
underpins

attention.

a)
b)
c)
d)

content with
amazed with
adjacent to
prone to

the virus from reproducing in the body.

leading to emergency surgery.

Complete the following sentences, choosing the most appropriate answer (a, b, ¢, or d).

treatment plans to each patient's unique health profile.

modern medical practices which, in turn, strengthens

falls due to physical weakness, so they need extra care and
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