READING
COMPREHENSION
TEST RCT

Test Number 3-Sample Test

Time limit: 15 minutes
(Actual Test will contain three passages and the time
limit will be 60 minutes)

BY Divine Training
www.divine-trainings.com

right © 2024 | Powered by Div
ine Associates Registration no.
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RCT - Test Number 2

Time limit: 15 minutes
(Actual Test will contain three passages and
the time limit will be 60 minutes)

IONIZING RADIATION:
RISK AND BENEFIT

X radiation is a form of energy which was
discovered by the German physicist, Wilhelm
Conrad Roentgen in 1895. Like visible light,
radiowaves, and microwaves, X-rays belong
to a group of radiations known as the electro-
magnetic spectrum. Electromagnetic
radiations are comprised of units of pure
energy called photons or quanta. Unlike
corpuscular, or particular, radiations which are
composed of subatomic particles, electro-
magnetic radiations have no mass or weight.
Subatomic particles that can be involved in
corpuscular radiations include the alpha
particle or helium radical, the beta particle or
electron, neutrons and protons. Corpuscular
radiations can cause ionization; however, for
the purposes of the present discussion only
electromagnetic radiations capable of causing
ionization will be considered.

All photons of electromagnetic radiation travel

in direct lines in a wave motion at the speed
of 300,000 kilometers per second. Many of
our conceptual ideas about wave motion are
the result of our sensory experience with the
transverse waves which occur in water and in
the stretched string of a musical instrument. It
is a pity in some way that the same term,
wave, is given to both this transverse wave
form and the oscillatory movement which is
propagated along the direction of travel by
electromagnetic radiations. This oscillatory
movement, or longitudinal wave propagation,
can be seen when a coiled spring is tapped
sharply at one end, and as such this is a good
paradigm for electromagnetic wave motion.
Whereas for transverse waves the wavelength
is between successive crests, the wavelength
for electromagnetic radiations is the distance
between successive areas of compression.

This distance can vary enormously and
electromagnetic radiations of different
wavelengths have different properties. At one
end of the spectrum there are very long
wavelengths. Electromagnetic radiation of
long wavelength is used in the transmission of
radio messages. At the other end of the
spectrum are the short wavelength radiations
such as gamma radiations, which arise from
naturally occurring unstable elements, and X-
rays which are similar in property to gamma
radiations, but are man-made by bombarding
a target material with electrons in an X-ray
tube. For gamma and x radiations the
wavelengths are so small that they are
measured in Angstrom units, where an
Angstrom unit is 1/100,000,000 centimeter.
The shorter the wavelength, the higher the
energy and penetrating power of the photon,
and (as all electromagnetic radiations travel at
the speed of light) the higher the frequency of
waves. X-ray wavelengths used in diagnostic
radiology range from approximately 0.1 to 0.5
Angstroms. At such wavelengths the radiation
has sufficient energy to cause ionization of
atoms and molecules. If such atoms or
molecules are within living systems, there is
the potential for biological harm. This is the
reason for the paradox that X-rays can cause
cancer, can be used to help in diagnosis of
disease, and in high doses can be used to
destroy cancer cells.

Consideration of the potential benefits of an

activity is involved in the decision of risk
acceptability. In diagnostic radiology, the risk-
benefit equation is difficult to estimate. Risk is
generally given in units of equivalent radiation
dose, while the benefit is expressed in such
terms as saved or disease cured. Gibbs and
his fellow workers have noted that estimates
of risk whole-body exposure, which is not
generally the case for the diagnostic use of
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x radiation. Moreover, they indicated that it has
not yet been possible to define the value of a
life saved in units of dose equivalence.
Because of these uncertainties, diagnostic
radiation is to be regarded as a potentially
noxious agent. Hence radiological examination
should be carried out only if it is likely that the
information obtained will be useful for the
clinical management of the patient.

Undoubtedly ionizing radiation in high doses

can be harmful. The first report of patient injury
from a diagnostic radiological procedure,
namely skin burns, was made within a few
months of Roentgen’s discover of the X-ray. In
that case the exposure time was one hour, but
it is impossible to estimate the dose received.
As early as 1902 the first case of cancer
attributed to radiation injury was reported in the
literature. Nonetheless, the magnitude of the
risk (or even if there is a risk) from the small
doses of x radiation presently employed for
diagnostic purposes is still undetermined.

Various accidents, such as the recent reactor

incident at Chernobyl in the Soviet Union,
knowledge gained from follow-up studies on
survivors from the atom bomb explosions in
Hiroshima and Nagasaki at the end of World
War II, and experiments subjecting various
plant and animal species to ionizing radiation
indicate that radiation bioeffects can be divided
into two basic types where relatively high doses
of radiation are concerned. One category of
effects requires a threshold dose can be met
before detectable change occurs. Such effects
are termed non-stochastic, and are primarily a
result of cell death. Examples are the acute
radiation syndrome and the development of
cataracts. On the other hand, stochastic effect
show statistical probability of occurrence as a
function of dose, but no threshold cut off for the
effect. Examples of stochastic effects are
carcinogenesis and genetic mutations.

The problem in evaluating the risk of cancer or

mutation in human populations due to the
diagnostic use of x radiation is that there is no
known method to distinguish between disease

resulting from the radiation and that which is
spontaneous or due to other factors in
environment. The only way to assess the
magnitude of the risk would be to determine the
excess incidence of cancer or mutations in an
irradiated population. Where the excess
incidence is expected to be small, extremely
large populations and long periods of
observation are required. Land, for example,
suggested that the risk of breast cancer from
mammography is numerically so small when
compared to the spontaneous incidence of one
in 13 for breast cancer in U.S. women, that the
epidemiologic methods of evaluation would
require a population of at least 60 million
women followed from age 35 until death. Half
of them would receive mammograms and the
other half, the control group, would not. It goes
without saying, that such a study would take at
least 40 years to conduct and would be so
prohibitively expensive that it is not likely to be
carried out. Similar considerations apply to the
evaluation of risks from small doses of ionizing
radiation of all human cancers and mutations.
Hence, it has been common practice to use
quantitative estimates and interpolations from
observations of human and animal populations
exposed to large radiation doses, when
attempting to make numeric estimates of the
risks to humans from low doses of ionizing
radiation.

In view of the uncertainty surrounding possible

risks from the diagnostic use of X-rays, the
International Commission on Radiological
Protection has originated the concept of
keeping exposure levels “as low as reasonably
achievable.” This concept has been
summarized in cryptic acronym form as the
ALARA Principle. The three key ways of
minimizing exposure to radiation are minimizing
the duration of exposure, maximizing the
distance from the source, and using barriers
such as leaded clothing or screens. Diagnostic
X-ray production occurs only when the X-ray
tube is energized, and this is only necessary
when radiographs are being exposed. The time
that the X-ray tube is energized can be
reduced by using fast image receptors, and by
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reducing the number of radiographs taken by
high-yield selection criteria of the exposures to
be performed. As the intensity of the X-ray
beam is inversely proportional to the square of
the distance from the source (e.g. when the
distance is doubled the intensity of the beam is
reduced by a factor of four, when tripled it is
reduced by a factor of nine...) the operation
should be as far as possible to stand behind a
barrier impregnable to the X-rays being used.
By conscientious use of ALARA Principle, the
practitioners reduce risks for themselves, their
staff and their patients.

1. Which was the earliest descriptor of
ill effects attributed to x radiation?

A.  Cancerin atom bomb survivors

B. C. Behetic mutations following
mammography
Radiation burns due to prolonged
exposure
Acute radiation syndrome after the
Chernobyl incident
Cataracts

2. Ofthe following, which is the electro-

magnetic radiation having the longest
wavelength?

A, Gamma radiation

B. Alpharadiation

c. Betaradiation

p. Xradiation

g. Radiowave radiation

3. From statements in the passage, it can be
inferred that the author probably
is a(n)

A.

sentimentalist whose judgments are

influenced primarily by his emotions.
skeptic who refuses to believe
anything without absolute proof.
realist who adheres to practical
considerations and rejects the
impractical.

idealist who places his own
standards of perfection before
practical matters.

conformists who follows the ideas of
authority without question.

4. Wave motion for x radiation most closely

resembles the oscillating movement of a

A.

B.

fast-moving helium radical.

coiled spring that has been sharply
tapped at one end.

plucked stretched string of a musical
instrument.

Wave in water caused by

disturbance from a fast moving motor
boat.

transverse wave form.

5. The paradox of x radiation is stated to
be that

A.

moo

it is used for diagnostic purposes

when the risks involved have not
been fully determined.

it was discovered, but not invented,
as gamma radiation is naturally
occurring counterpart.

it can be controlled by mankind.

it can both cause and cure cancer.
None of the above
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Which electromagnetic radiations carries
the most energy, and is therefore most
penetrating?

A. Microwaves

B. Radiowaves

C. \Visible light

D. Gammarays

E. They all have the same energy.

With which statement would the author of
the passage agree?
A.  Rigorous experimentation must be

carried out to more accurately asses
damage caused by the diagnostic
use of X-rays.

B.  Epidemiologic data from individuals
receiving high doses of radiation can
accurately be interpolated to assess
the effects of low levels of radiation.

C. Non-stochastic effects of radiation
are a more serious problem for
diagnostic radiology than are
stochastic effects.

D. The most effective way to improve
the risk-benefit ratio is to minimize
the number of exposures performed
by using careful radiographs
selection.

g [tiseasytodifferentiate between
disease caused by exposure to
ionizing radiation and that from other
causes.

The beta particle is the same as a(n)

A. neutron.

B. photon of pure energy.
C. proton.

D. helium radical.

E. electron.

10.

11.

According to the inverse square law, the
intensity of radiation received is reduced
by a factor of ___ times when a practitioner
stands 4 meters away from a source of
radiation rather than 1 meter.

A. 4

B. 0.25
C. 16
D. 0.06
E. 2

The probability of genetic mutation being

caused by low levels of x or gamma
radiation is believed to be

A. stochastic in nature.

B. greater than the risk of cancer.
C. threshold dose related.

D. unrelated to dose.

E. aresult of cell death.

The principal difficulty encountered when

evaluating the risk of cancer developing
due to the use of diagnostic radiology is

A. inability to distinguish between

disease caused by radiation and that
due to other factors.

B. the relatively long life span of
humans.

C. the size of the population one needs
to follow.

D.  the difficulty in obtaining a good
control group.

E.  the financial outlay necessary for the
study.
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12.

13.

14.

Of the following, which according to the 15.

text are definitely capable of causing
ionization?

Visible light

Gamma radiation
Microwaves
Radiowave radiation

Pwbh P

2,3 and 4 only
2 only
3 only
4 only

moow »

For diagnostic radiology, which statement
is false?

A. Potentially noxious radiations are

employed.

This use of X-rays was first

developed very shortly after

Roentgen’s discovery.

é.' Particulate radiations are not
employed.

B.

Attempts have been made to develop 17.

high yield selection criteria.

Such use of X-rays is excluded from
the ALARA Principle as doses are
negligible.

Gibbs and his co-workers considered the

risk-benefit ratio for the diagnostic use of
ionizing radiation

A. should be estimated as being

equivalent to that for whole body
exposure to the same radiation level.

B. is complicated by uncertainties in the
definition of the value of a life saved
in units of dose equivalence.

C. canreadily be determined by
examining the excess incidence of
cancer an mutations in an irradiated
population.

D. always shows a linear relationships
between risk and the radiation dose.
More than one of the above

All of the above 16.

Which electromagnetic radiations travels
at the greatest velocity?

A.  X-rays

B. Visible light
C. Radiowaves
D. Microwaves
E. None of these

Which statement is true for ionizing
radiation?
A.  Certain cancers have been attributed

g 1o radiation injury.

" Radiation burns are a frequent
complication of the diagnostic use of
x radiation.

C. Alllevels of ionizing radiation are
known to be dangerous to living
systems.

D. Practitioners adhering to the ALARA
Principle are under no risk from the
use of ionizing radiation.

E. More than one of the above.

The paradigm referred to in paragraph 2 is
a(n)
A.  precise description for the wave

motion of radiations in the electro-
magnetic spectrum.

B.  conceptual model helping to explain
a principal characteristic of electro-
magnetic radiations.

C. explanation for longitudinal wave

motion in the coiled spring.

representation of the movement of
physical matter in the electro-
magnetic spectrum.

E. More than one of the above
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