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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:
The development of the Optimal NAS-MoE model represents a significant advancement in the field of

biomedical signal processing, particularly for the classification of lung adenocarcinoma subtypes. Leveraging
NASNet, a neural architecture search network, and enhancing it with a Mixture-of-Experts (MoE)
Transformer block, this model addresses the critical need for precise differentiation among Atypical
Adenomatous Hyperplasia (AAH), Adenocarcinoma in Situ (AlS), and Minimally Invasive Adenocarcinoma
(MIA). The integration of the Addax Optimization Algorithm and the use of Grad-CAM for explainable Al
further refine its diagnostic prowess, achieving an accuracy of 97.8%. However, the model’s reliance on pre-
processed CT images and data augmentation via MedGAN introduces potential biases, necessitating rigorous
validation across heterogeneous datasets.

101- According to the passage, what is the primary innovation of the Optimal NAS-MoE?

a) Its use of traditional radiomics without Al

b) The combination of NASNet with a MoE Transformer block
c) Its exclusion of CT image preprocessing

d) The elimination of explainable Al techniques

102- According to the passage, what is a potential limitation of the model?

a) Potential biases from pre-processed data and augmentation
b) Its inability to process CT images

c) Lack of optimization algorithms

d) Absence of sensitivity metrics

103- How does the passage suggest the model’s accuracy was achieved?

a) Through manual classification by radiologists

b) Without the use of neural networks

c) By avoiding data augmentation

d) By integrating the Addax Optimization Algorithm and Grad-CAM

104- What does the term "heterogeneous datasets' imply in the context of the passage?

a) Uniform and consistent data sources

b) Diverse and varied data sources requiring validation
c) Simplified data with minimal variation

d) Data limited to a single subtype

105- What is the intended benefit of using Grad-CAM in this model?
a) To replace the need for CT imaging \
® -

b) To reduce the model’s accuracy
c) To provide explainability and enhance diagnostic transparency
d) To eliminate the MoE Transformer block

\bm www.sanapezeshki.com (© ¥ medical_sana \m



> $570YFYFO—5 G (5 39 P 98 A 30 W

VFeF Jlw (J9990 9 Jobw ! ) &}1 SIS g o 6&6)5[&55ﬁ51¢ AL (Ph.D) sauazi g8

aoel:

"Intehs”itﬂ“/-’l\z‘llod‘ulated Radiation Therapy (IMRT) is a highly conformal radiotherapy technique that
modulates the intensity of multiple beamlets across each treatment field to sculpt the dose distribution around
complex target geometries. Modern IMRT planning combines CT-based anatomy with sophisticated inverse
planning algorithms, multileaf collimator (MLC) modulation, and robust dose constraints for targets and
organs at risk. Image guidance, often employing cone-beam CT, MRI, or PET/CT, is integrated to verify
patient setup and inter-fraction motion, enabling precise dose delivery even in anatomically challenging
regions such as head and neck, pelvis, or thorax.

Dose optimization, risk management, and resource considerations are central to IMRT practice. The goal
is to maximize tumor control probability while minimizing normal tissue complication probability, which
requires careful selection of fractionation schemes (e.g., conventional, hypo- or hyper-fractionation) and
constraint prioritization for critical structures. Advanced IMRT techniques, including volumetric modulated
arc therapy (VMAT) and helical IMRT, aim to reduce treatment times and improve planning efficiency
without compromising conformity. The integration of adaptive radiotherapy, where plan modifications are
made in response to anatomical changes during the treatment course, is an evolving area. Safety concerns
include accurate immobilization, motion management, dose verification (including in-vivo dosimetry where
available), and vigilant management of acute and late toxicities across different subsites such as CNS, head-
and-neck, thoracic, and pelvic malignancies.

106- Which planning approach is central to IMRT dose optimization?

a) Forward planning with manual beam shaping
b) Inverse planning

c) Simple uniform dose distribution

d) Static field weighting without iteration

107- Which imaging modality is most commonly integrated for daily IGRT in head-and-neck IMRT?

a) Ultrasound

b) SPECT

c) Computed radiography
d) Cone-beam CT

108- Which of the following is a common limitation or challenge of IMRT?

a) Inability to spare any organs at risk
b) Incompatibility with IGRT

c) Long treatment times

d) Requirement for proton therapy

109- Adaptive radiotherapy in IMRT refers to:

a) Modifying the treatment plan during the course

b) Delivering the same plan to every patient

c) Replacing IMRT with conventional RT mid-treatment
d) Decreasing the dose to all tissues uniformly

110- In IMRT, what is the primary role of the multileaf collimator (MLC)?

a) To filter photons and reduce dose
b) To cool the treatment couch \ @
c) Toimage the patient during delivery

d) To shape and modulate the beam
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0: Vocabular

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

111-

112-

113-

114-

115-

Moderin CT systems employ iterative reconstruction algorithms and model-based approaches to
suppress noise and artifacts, enabling dose-efficient imaging without compromising ...... fidelity.
a) recovery of
b) changing
c) diagnostic
d) therapeutic

The complexity of the CT image preprocessing, .............. requires advanced normalization
techniques, poses a significant challenge to automated systems.

a) which

b) that

c) whom

d) whose

The researcher’s innovative approach to lung adenocarcinoma classification ............ a paradigm
shift in the application of explainable Al.

a) precipitated

b) procrastinated

C) perpetuated

d) postulated

Stereotactic radiosurgery (SRS) is a highly precise, non-invasive radiotherapy technique that

delivers .......... radiation doses to small intracranial or extra-cranial targets with submillimeter
accuracy.
a) sublethal

b) ablative
c) uncollimated
d) unmodulated

Functional MRI is a non-invasive modality that measures the concentration of .......... as an
index of neuronal activity.

a) oxygen

b) colin

c) glucose

d) creatinine

\%.aa

%
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W 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.

116- It is 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

117- As regards 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

118- 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

119- 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

120- AI 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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sage 2:

Hedlth intguality 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.

121- 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

122- 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

123- 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

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

a) Cultural insensitivity

b) Communication issues

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

125- Ttis inferred that technological advancements are hindered by .................. .
a) digital divides \ ®
b) equitable resource A\ YY VY

c) internet access
d) policy reform
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o: Vocabular
' pwing sentences, choosing the most appropriate answer (a, b, ¢, or d).

126- 'i'he medication .................. the virus from reproducing in the body.

a) (generates
b) inhibits
C) scatters
d) radiates

127- His appendix ........cceueuen. leading to emergency surgery.

a) ruptured

b) nurtured

c) alleviated
d) ameliorated

128- Doctors often .................. treatment plans to each patient's unique health profile.
a) predispose
b) generalize
c) customize
d) expose

129- Evidence-based research .................. modern medical practices which, in turn, strengthens
the efficacy of treatment plans.
a) depreciates
b) undermines
c) debilitates
d) underpins

130- Elderly patients are .................. falls due to physical weakness, so they need extra care and
attention.
a) content with
b) amazed with
c) adjacentto
d) proneto
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