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int compute(int arr[], int low, int high) {
if (low == high) {
return arr[low];

}
if (low > high) {
return 0; // Base case for empty segment

}
int mid = low + (high - low) / 2;
int left_val = compute(arr, low, mid);
int right_val = compute(arr, mid + 1, high);
// Cost of combining: O(1) comparison
if (left_val > right wval) {
return left val;
} else {
return right_val;
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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 .

Passagel:

Convolutional Neural Networks (CNNs) have emerged as a cornerstone of modern medical artificial
intelligence, particularly in the field of diagnostic imaging. Their architecture is uniquely suited to the
hierarchcal and spatial nature of medical images, such as X-rays, CT scans, and MRIs. Unlike traditional
machine learning models that require manual feature engineering, CNNs autonomously learn relevant
features directly from pixel data. This process begins in early layers that detect low-level patterns like edges
and gradients. As the data progresses through deeper layers, the network synthesizes these primitive features
into increasingly complex and abstract representations, ultimately identifying diagnostically significant
structures such as tumors, fractures, or hemorrhages.

A significant challenge in medical Al is the frequent scarcity of large, annotated datasets, a problem
known as the “small data” paradigm. To address this, Transfer Learning has become a standard practice. A
common strategy involves taking a CNN pre-trained on a massive natural image dataset, like ImageNet, and
fine-tuning it on a smaller, specialized medical dataset. The rationale is that the early-layer features—the
basic “building blocks” of vision—are often generalizable across domains. This approach dramatically
reduces the required amount of labeled medical data and computational resources while accelerating model
development.

Furthermore, the transition of these AI models from research to clinical practice hinges on their
interpretability. Clinicians are rightfully hesitant to trust a “black box” model. Consequently, techniques for
Explainable AI (XAI), such as Saliency Maps and Grad-CAM, are integral. These methods generate
heatmaps that visually highlight the regions of a medical image that most influenced the model's decision.
This allows radiologists to validate whether the Al is focusing on clinically relevant anatomy, thereby
building trust, facilitating human-Al collaboration, and ensuring that the model's reasoning aligns with
medical expertise.

101- A primary advantage of CNNs over traditional models in medical imaging is their potential to:

a) operate effectively with limited computational power.
b) learn relevant features directly from raw pixel data.
c) function perfectly without training data.

d) provide definitive diagnoses without clinician input.

102- The technique of “Transfer Learning”, as described in the text, is primarily used to overcome:

a) the high cost of medical imaging devices.

b) the lack of interpretability in deep learning models.
c) the challenge of limitation in annotated medical data.
d) the slow inference speed of complex models.

103- According to the text, the main purpose of “Saliency Maps” in a clinical setting is to:

a) generate synthetic medical images for training.

b) compress the size of medical image files.

c) visualize the image regions that guide the Al's decision.
d) enhance the resolution in low-quality scans.

104- The text suggests that “Explainable AI (XAI)” is crucial for:
a) increasing the computational speed of deep learning models.
b) replacing the need for radiologists in the long term.
¢) reducing the initial cost of developing Al models.
d) building trust and enabling validation by clinicians.

\v
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B Part two: Vocabulary

105- A “Multi-Layer Perceptron” (MLP) is suitable for analyzing:

a) temporal sequences like physiological signals.
b) tabular data from electronic health records.

c) spatial hierarchies in medical images.

d) long-range dependencies in text reports.

image analysis is the:
a) recurrent layer for handling sequential inputs.
b) convolutional layer for feature hierarchy learning.
c) fully connected layer for global classification.
d) embedding layer for dense vector representations.

vital sign sequences is the:
a) inability to process numerical time-series data.
b) high computational cost of convolutional operations.
c) tendency for suffering from the vanishing gradient problem.
d) lack of layers for integrating spatial information.

primarily:
a) increase the sensitivity of model to small details.
b) introduce non-linearity into the network.
c) reduce the spatial dimensions step-by-step.
d) perform the final classification decision.

109- The primary purpose of “Batch Normalization” in a deep neural network is to:

a) reduce the internal covariate shift within layers.

b) increase the capacity of the model for complex functions.
c) add sparsity constraints to the network weights.

d) replace the need for non-linear activation functions.

A

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

106- The major component that enables “Convolutional Neural Networks” (CNNs) to excel in medical

107- A major limitation of a simple “Recurrent Neural Network” (RNN) for analyzing long patient

108- In a typical “CNN” architecture for image classification, the role of “pooling layers” is to
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110- The “Dropout” technique serves as an effective regularizer by:

a) freezing a random subset of weights during training.
b) randomly disabling neurons during the training phase.
c) scaling down the learning rate after each epoch.

d) adding noise to the input data layer.

a) encouraging the model weights to have small magnitudes.
b) randomly omitting features during the training process.

c) reducing the variance of the input data distribution.

d) increasing the complexity of the decision boundary.

a) manually sets a constant rate for all parameters.

b) eliminates the need for any hyperparameter tuning.

c) adjusts the step size for each parameter automatically.
d) guarantees convergence to the global minimum.

a) generating new synthetic medical images from noise.
b) reconstructing the original input from the code.

c) discriminating between real and synthetic images.

d) learning a compressed latent distribution of the input.

aims to:
a) distinguish between real and fake medical images.
b) learn the probability distribution of real image data.
c) map a latent vector to a real-like image.
d) encode input images into a compressed space.

potential to:
a) generate high-quality synthetic patient data.
b) learn optimal treatment policies through interaction.
c) preprocess and clean large-scale electronic records.
d) compress medical images for efficient storage.

4

111- The major goal of “L2 Regularization” is to prevent overfitting by:

112- An “adaptive learning rate” algorithm like Adam is preferred in medical Al because it:

113- The “Encoder” in a Variational Autoencoder (VAE) for medical image synthesis deals with:

114- The “Generator” in a Generative Adversarial Network (GAN) for creating synthetic brain MRIs

115- A major advantage of “Deep Reinforcement Learning” (DeepRL) in personalized medicine is the
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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.

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, Al 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
¢) 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) 1mproving 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

Y.

dibateb.net | Board & Promotion exam archive PIBATEB ﬁiﬂ


https://dibateb.net/downloads

L (™ Sy Pole 3O Louan wed s, (Ph.D) cauazi g uss

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.

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- Tt is 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

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

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

126- The medication .................. the virus from reproducing in the body.
a) generates
b) inhibits
c) scatters
d) radiates

127- His appendix .....cccceeuuen... 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) adjacent to
d) prone to
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