Telecommunications and Human Biology

Telecommunications - Practice Test - 20 Questions

1. What is the primary biophysical mechanism by which radiofrequency (RF)
electromagnetic fields from mobile phones interact with human tissue?

A) lonization of DNA molecules

B) Thermal heating of tissue

C) Direct stimulation of motor neurons

D) Chemical alteration of neurotransmitters

2. The Specific Absorption Rate (SAR) is used to quantify the power absorbed per unit
mass in the human body. What are its standard Sl units?

A) Watts per square meter (W/m2)
B) Joules per kilogram (J/kg)

C) Waitts per kilogram (W/kg)

D) Volts per meter (V/Im)

3. According to ICNIRP guidelines, what is the primary physiological effect targeted
by safety limits for low-frequency electric fields?

A) Retinal detachment

B) Nerve and muscle stimulation
C) Thermal damage to the cornea
D) Disruption of protein synthesis

4. Which human organ has been identified as particularly sensitive to thermal effects
from high-intensity RF radiation due to its relatively poor blood perfusion?

A) The liver

B) The kidneys

C) The crystalline lens of the eye

D) The pancreas

5. What defines the 'thermal threshold' in human tissue exposed to radiofrequency
fields according to standard safety regulations?

A) A temperature rise of 1 degree Celsius

B) A temperature rise of 0.1 degrees Celsius

C) A temperature rise of 5 degrees Celsius

D) A temperature rise of 10 degrees Celsius
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6. Which frequency range characterizes the 'millimeter wave' spectrum used in 5G
technology, which is absorbed almost entirely in the skin's surface layers?

A) 30 kHz to 300 kHz

B) 3 MHz to 30 MHz

C) 30 GHz to 300 GHz
D) 300 THz to 3000 THz

7. What is the skin depth (depth of penetration) for a typical 2.4 GHz Wi-Fi signal in
human muscle tissue?

A) Approximately 1-2 centimeters
B) Approximately 10-15 centimeters
C) Less than 1 millimeter

D) Over 50 centimeters

8. Which of the following describes the 'non-ionizing' nature of telecommunication RF
radiation?

A) It has sufficient energy to break covalent chemical bonds
B) It causes direct genetic mutations in germ cells

C) It lacks sufficient energy to eject electrons from atoms
D) It causes immediate denaturation of blood proteins

9. The blood-brain barrier (BBB) has been studied in the context of mobile phone use.
What is the current scientific consensus regarding RF radiation and BBB permeability?

A) It causes irreversible rupture of the BBB

B) It permanently increases BBB permeability at low levels

C) There is no consistent evidence for altered permeability at levels below thermal
thresholds

D) It causes immediate inflammation of the meninges

10. Which professional body establishes the international guidelines for limiting
exposure to time-varying electric, magnetic, and electromagnetic fields?

A) WHO

B) ICNIRP

C) FCC

D) ITU

11. What is the typical carrier frequency used by a standard DECT cordless phone base
station?

A) 1.88 to 1.90 GHz
B) 900 MHz

C) 5.8 GHz

D) 27 MHz
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12. At what specific frequency do electromagnetic fields reach their peak absorption
rate in an average adult human head, known as the whole-body resonance frequency?

A) Around 100 MHz
B) Around 700 MHz
C) Around 2.4 GHz
D) Around 5 GHz

13. What is the primary reason that children are theoretically considered potentially
more susceptible to electromagnetic field exposure than adults?

A) Higher rate of protein synthesis

B) Thinner skulls and developing nervous systems
C) Lack of an immune response

D) Increased density of myelin sheaths

14. Which phenomenon involves the interference of telecommunication signals with
active implanted medical devices, such as pacemakers?

A) Electromagnetic Interference (EMI)
B) Thermal ablation

C) Bio-resonance signaling

D) Quantum tunneling

15. The 'near-field' region of an antennais defined by which characteristic regarding
human exposure?

A) The field strength is inversely proportional to distance cubed

B) The field strength is uniform regardless of distance

C) The magnetic and electric field components are not yet in a stable fixed ratio
D) The radiation is purely ionizing

16. What is the biological effect of 'electroporation’ when induced by high-intensity
electric pulses from telecommunication-related equipment?

A) Increased permeability of cell membranes
B) Immediate coagulation of blood

C) Permanent damage to DNA

D) Enhanced rate of red blood cell production

17. In the context of health standards, what does the term 'far-field' refer to
regarding human exposure?

A) The region where the radiation pattern is essentially constant
B) The region inside the antenna housing

C) The region where the electric field is zero

D) The region where only thermal effects occur
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18. What is the primary function of the ICNIRP 'reference levels' in relation to human
safety?

A) To provide a guide for experimental design

B) To facilitate practical field measurement compliance
C) To mandate the use of shielding clothing

D) To regulate the sale of telecommunication devices

19. Which type of radiation is classified as 'ionizing' and thus fundamentally
different from telecommunications RF radiation?

A) X-rays

B) Microwaves

C) Radio waves
D) Infrared light

20. How do standard safety limits account for the 'averaging time' of RF exposure?

A) By measuring the total energy absorbed over a period relevant to thermoregulatory
recovery

B) By ignoring all exposure below 10 minutes

C) By requiring continuous real-time monitoring of body temperature

D) By assuming exposure is always constant 24/7
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