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According to the above passage, answer the following questions:

The net result of the activation of the nerve cell is called the action potential. The action potential is a
very large depolarizing signal of up to 100 mV that travels along the axon and lasts approximately 1 to 5 ms.
The action potential is an all-or-none signal that propagates actively along the axon without decreasing in
amplitude. When the signal reaches the end of the axon at the presynaptic terminal, the change in potential
causes the release of the pocket neurotransmitter. This is a very effective method of signaling over large
distances.

66 — The main idea of the passage is to explain:

a) The generation of the action potential in a nerve cell

b) The characteristics of traveling the action potential along the axon

c) The role of the neurotransmitter in generating the action potential

d) The role of the action potential in the movement of the skeletal system

67 — Itis implied in this passage that:

a) The action potential decays as it travels across the axon.
b) The action potential may have a voltage of more than 100 mV.

c) As the action potential reaches the presynaptic terminal, the neurotransmitters are released.
d) The action potential is a depolarizing signal that lasts 1 to 5ms.

68 — According to the passage, what is “The effective method of signaling over large distances”?

a) The generation of new action potentials at the end of the axon

b) The initiation of new action potential in an adjacent cell due to the release of neurotransmitters
c) All or none characteristic of the action potential

d) The nondecreasing voltage characteristic of the action potential along the axon

According to the below passage, answer the following questions:

Engineers often design and build systems to a predetermined specification. They often use a model to
predict how the system will behave because a model is efficient and economical. In contrast, biomedical
engineers involved with physiological modeling do not build the physiological system, but only observe the
behavior of the system and then characterize it with a model which involves identifying the form or structure
of the model, collecting data, and then using the data to estimate the parameters of the model. The goal of
physiological modeling is not to design a system but to identify the components of the system. The recorded
data are transformed from measurement data into estimates of the variables used in the model.

69 — The main idea of the above passage is to explain:
a) Physiological modeling
b) The role of engineers in designing the systems.
c) Different behavior of “Engineers” and “Biomedical Engineers” toward the systems
d) The goal of biomedical engineers in designing a system.

70 — According to the passage, which of the following is NOT correct?
a) The goal of physiological modeling is to identify the components of the system. \ ® __
b) Biomedical engineers involved with physiological modeling build the physiological systefm:
c) Engineers design the systems and then build them with predetermined characteristics.
d) Biomedical Engineers transform the recorded data into estimates of the variables used in the model.
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Reatl ffe following passage and answer the questions below.

Image registration is the process of determining a spatial transformation that overlays two or more
images of the same scene which are obtained at different times, from different viewpoints, or with different
imaging sensors. Based on this definition, there are various applications for image registration, including
diagnosis, such as combining data from multiple imaging modalities to acquire more information, studying
disease progressions, such as monitoring changes in size, shape, position over time, image-guided surgeries
and radiotherapies, such as relating pre-operative images and surgical plans, or atlas construction, such as
relating one individual’s anatomy to a standardized atlas. The ultimate goal of image registration is to
optimize transformation, which aligns a target or moving image to a source or fixed image. In fact, the image
registration procedure includes three main steps: 1. determination of the transformation between the source
image and the target image, 2. measuring the similarity measure, and 3. optimizing the transformation.
According to the nature of transformations, registration methods could be classified into rigid and non-rigid
transformations. The Rigid transformation as a geometric transformation preserves the Euclidean
distance between every pair of points and therefore keeps the shape and size of the object. It includes
transformations, rotations, reflections, or any combination of them. In contrast, the non-rigid transformation
is an unpredictable and non-linear transformation.

Registration techniques could be classified into two main categories based on the nature of registration,
including intensity-based and feature-based registration techniques. Intensity-based registration algorithms
are applied over pixels of images using similarity measures such as correlation ratio, or sum square
differences to align the pixels in one image into corresponding pixels in another image. However, in the
intensity-based methods, due to the different nature of the two imaging modalities (different scale, resolution,
etc.), proposing a proper similarity measure could be a challenging task, particularly in multimodal image
registration. Moreover, these approaches are predicated on the premise that the pixel intensities of the two
images are related. It is while defining substantial relationships across multiple modalities is a difficult
undertaking. Additionally, because intensity-based registration algorithms typically make use of every pixel’s
information, they are frequently time-consuming procedures. Feature-based registration techniques find
correspondences between features that are available in either images or spaces. Features that are used during
the registration procedures could be classified into intrinsic and extrinsic features. Extrinsic features are
usually markers attached to the organ surface, skin, and bones. These markers could be attached to patients
invasively, such as stereotactic frames and screw markers, or non-invasively, such as dental adapters, skin
markers, and frames. Using extrinsic features leads to fast and accurate registration without needing any
complex optimization. It is notable that invasive markers have better accuracy in comparison with non-
invasive markers. However, markers should be designed and manufactured before starting the procedure. On
the other hand, intrinsic features, which are also known as anatomical features, are extracted based on the
locations or orientation of corners, boundaries, curves, surfaces, salient regions, and also anatomical
structures such as tumors and blood vessels. Applying anatomical landmarks is more common due to their
ease of implementation, non-invasiveness, and naturalness.

71 — Which of the following is NOT an application of image registration in medical engineering?

a) Combining data from multiple imaging modalities

b) Studying disease progressions

c) Enhancing the contrast of medical images

d) Relating one individual's anatomy to a standardized atlas

72 = What is the key objective of optimizing the transformation in image registration?

a) To reduce the time required for image registration

b) To align a moving image to a source image accurately \ @
¢) To enhance the color of medical images \ Y’
d) To eliminate the need for intensity-based registration techniques
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73 = Qﬁhy are intrinsic features more commonly used in registration techniques?

a) They offer fast and accurate registration without complex optimization.
D) They have better accuracy compared to extrinsic features.

c) They can be designed and manufactured before starting the procedure.
d) They are easier to implement, non-invasive, and natural.

74 — Which of the following statements is true about medical image registration?

I.  Intrinsic features used in registration are usually markers attached to the organ's surface.
Il.  Medical image registration is primarily concerned with improving image resolution.
1. Inintensity-based registration, the nature of the two imaging modalities is always the same.
IV.  Anatomical features are considered intrinsic features used in medical image registration.
V.  Non-rigid registration includes transformations, rotations, reflections, or any combination of them.
VI.  Proposing a proper similarity measure is a challenging task in the intensity-based methods.

a) IV, Il b) I,V o) I 1l d) VI, IV

75 — What is a challenge in intensity-based registration methods, particularly in multimodal image
registration?
a) Defining substantial relationships across multiple modalities
b) Time-consuming procedures due to the use of every pixel's information
c) Difficulty in finding correspondences between features
d) Different scale and resolution of the imaging modalities
Vocabulary:

76-  which of the following does not imply the meaning of the term “ measurand” ?

a) It is the physical quantity, property or condition that a system measures

b) The accessibility of measurand is very important in Biomedical Engineering

c) Measurand should be located on body surfaces to be measured by medical devices

d) Most medically accepted measurands can be grouped in categories like biopotentials, flow ,
pressure , impedance etc.

77- Which of the following options does not imply with the meaning of the term ‘Sensor” ?

a) Itisadevice that converts one form of energy to other form

b) A sensor converts a physical measurand to an electric output

c) The sensor should be able to interface with living systems

d) The sensor responds to all form of energies present in measurand

78- Electrocorticography is:

a) A method to record the brain bioelectric potentials
b) A method to record the retinal biopotentials

c) A method to record kidney biopotentials

d) The printed map of brain bio-electrical activity

79- Plethysmograph is a device to measure

a) The volume of blood in heart ventricles

b) The volume of the air entering lungs in each breath

c) The changes in volume of blood in the extremities noninvasively
d) The volume of urine moving out of kidneys in one hour

80- Which of the following phrases is meaningless ? \ P

a) Electroencephalograph records the brain biopotential activities

b) Electro-oculogram shows the biopotentials of eye muscle movements
c) The hearing ability can be evaluated by an audiometer

d) The Doctor showed patient’s electrocardiograph to medical students
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Read the following sentences carefully and choose one of the options (a, b, ¢, d) to complete the
sentences.

81- Dementia, also known as ............. , is seen in elderly individuals whose mental states have started
to decline.
a) senility
b) paucity
c) calamity
d) asperity

82- Colleagues and comrades over the years were in a ............. mood at the party anxiously awaiting
presentations.
a) expedient
b) thrifty
C) greedy
d) euphoric

83- Youth gangs typically engage in ............. , criminal, and violent activities, often for financial gain.

a) mandatory
b) benevolent
c) delinquent
d) competent

84- She quit her job and sold her car to take a break and travel the world. She’s always been .............
about going to new places and meeting new people.
a) hesitant
b) ardent
c) gloomy
d) senile

85- She acknowledges that the new employee’s ............. and naive manner antagonized the board of
directors even though he was willing to take chances.

a) amiable \.
b) cordial YYVVY N

C) gorgeous
d) scandalous
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n e‘a&ngcomprehension

Read the following passages carefully and choose the best answers.
Recent advancements have transformed Al technologies into powerful tools for enhancing

clinical and operational efficiency. Today, Al is allowing everyone involved in the healthcare
ecosystem — doctors, nurses, administrators, and patients — to benefit from enhanced efficiency
and better diagnoses. It extends and augments professional capabilities and provides the foundation
for better, more cost-effective outcome. It is an enabling technology for a more personalized
approach to patient care, focusing on patient outcomes rather than just system efficiency.

During the next 10 years, Al is expected to radically streamline healthcare delivery by providing
immensely powerful insights to enhance the patient management pathway, yet there are hurdles to
overcome before Al transforms healthcare provision. For example, at present, too much patient
consultation time is spent entering data, rather than drawing inferences from it. However, these
transitional issues should quickly be resolved as Al is more broadly adopted across the sector, and
the outlook among healthcare professionals is positive; almost half of medical staff expect Al will
enable more robust diagnoses, and 57% believe its improved predictive capabilities will allow them
to focus more on preventive medicine. Al needs to work for healthcare professionals as part of a
robust, integrated ecosystem, and success relies on more than simply deploying a new technology.
The more ‘humanized’ the application of Al is, the faster and more widely it will be adopted, and the
better the return on the 5. initial investment. Ultimately, this will improve results and patient care
and, in healthcare, the priority should always be the patient.

86- In the first paragraph, the writer ............. of Al in healthcare system.

a) explains the foundation

b) focuses on the status

c) analyzes the mechanism
d) illustrates the ecosystem

87- In the above passage, all of the following are mentioned to be positively affected by Al EXCEPT

ccccccccccccc

b) healthcare personnel
c) professional capabilities
d) clinical operations

88-  Which of the following is true?

a) Less than half of the medical staff believe Al can be used for disease prevention.

b) 57% of the medical staff think that Al technologies cannot be adopted in healthcare system.
c) About fifty percent of healthcare personnel expect Al can empower diagnosis.

d) 50% of the healthcare personnel think that they can overcome hurdles to Al transformation.

89- The writer believes that in the successful adoption of AI, the system should give priority

t0 ceeeeenenee. .
a) patients b) investment c) professionals d) techn&bgﬁ‘

90- 1In the second paragraph, the future of AI application is predicted to be ............. .
a) impulsive b) unwarranted c) confusing d) promising
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Sdthe, of the leading causes of sight loss affect the part of the eye called the
retina, Supplementation with a certain type of omega fatty acid known as docosahexaenoic acid, or
DHA, can reduce the incidence of retinal disease, however, improving DHA levels in the retina is
challenging due to the retina-blood barrier. A group of researchers has now shown that a different
form of DHA they have developed can enter the retinal tissue— at least in mice. If the same effect is
shown in humans, the supplement could be used to reduce risk and potentially even treat some
retinal diseases.

Loss of sight is believed to have a global cost of $411 billion annually due to medical and care
costs, as well as lost work and productivity, according to the World Health Organization. Age-
related macular degeneration and diabetic retinopathy both affect the retina, which is found at the
back of the eye and contains many light-sensitive cells which allow us to see. Age-related macular
degeneration affects the macula—a part of the retina—and results in central vision being blurred.
Meanwhile, diabetic retinopathy is seen in patients with both type 1 and type 2 diabetes and is
caused by high blood sugar levels affecting blood flow to the retina, and if untreated, can cause
blindness.

91

According to the passage, DHA supplementation is a challenge because ............. .

a) Itis adegenerative process

b) retinal diseases are incurable

c) there are retina-blood obstacles

d) DHA penetrates into the retinal tissue

92- According to the passage, currently, the newly developed DHA ............. .

a) can treat sight loss in mice

b) costs $411 billion for diabetic patients

c) can enter retinal tissue in humans

d) reduces the cost of retinopathy to $411 billion

93- What is the ultimate impact of age-related macular degeneration on the macula?

a) It can reduce the risk to the retinal tissue.

b) It leads to blindness in non-diabetic patients.
c) It deactivates light-sensitive cells.

d) It specifically blurs the central vision.

94- Which of the following is NOT true about diabetic retinopathy?

a) All patients suffering from diabetes may have some signs of diabetic retinopathy.
b) Retinal diseases are rarely observed in patients with diabetics.
c) Diabetic retinopathy emerges because of the high blood sugar affecting the retina.
d) Diabetic retinopathy can finally lead to blindness if untreated.

95- Which of the following is true about the new form of omega fatty acid supplement?

a) It can possibly cure the retinal illnesses.

b) Its positive effect on mice has not yet been reported.

c) It puts the retina and its surrounding tissues at risk. \ PY

d) It removes the blood barriers in patients with diabetes.
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