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UNIT – I 

1. Historical Landmarks in Nuclear and 
Radiochemistry 

1.1 Discovery of Radioactivity 

• 1896: Henri Becquerel discovered natural 
radioactivity in uranium salts, showing that 
some materials emitted radiation 
spontaneously. 

• 1898: Marie and Pierre Curie isolated polonium 
and radium, advancing the study of radioactive 
elements. 

1.2 Early Theories and Discoveries 

• 1902: Ernest Rutherford and Frederick Soddy 
proposed that radioactive decay leads to the 
transformation of one element into another. 

• 1911: Rutherford’s gold foil experiment led to 
the discovery of the atomic nucleus, disproving 
the "plum pudding" model. 

• 1913: Niels Bohr introduced quantum theory to 
explain atomic structure. 

• 1919: Rutherford demonstrated the first 
artificial nuclear reaction by bombarding 
nitrogen with alpha particles, producing 
oxygen. 

1.3 Neutron Discovery and Nuclear Fission 

• 1932: James Chadwick discovered the neutron, 
essential for understanding nuclear reactions. 

• 1934: Irène and Frédéric Joliot-Curie 
discovered artificial radioactivity, proving that 
stable elements could be made radioactive. 

• 1938: Otto Hahn and Fritz Strassmann 
discovered nuclear fission, showing that 
uranium could split into smaller nuclei, 
releasing energy. 

• 1942: Enrico Fermi led the first controlled 
nuclear chain reaction at Chicago Pile-1. 

1.4 Nuclear Energy and Weapons 

• 1945: The first nuclear bomb was tested 
(Trinity test), followed by the bombings of 
Hiroshima and Nagasaki. 

• 1954: The first nuclear power plant was 
established in Obninsk, USSR. 

• 1957: The International Atomic Energy Agency 
(IAEA) was founded to regulate nuclear energy. 

2. Nuclear Structure and Stability 

2.1 Nuclear Shape and Composition 

• The nucleus consists of protons and neutrons 
(nucleons). 

• The shape of the nucleus can be spherical, 
ellipsoidal, or deformed, depending on its 
energy state. 

2.2 Isotopes, Isobars, Isotones, and Nuclear 
Isomerism 

• Isotopes: Atoms of the same element with 
different neutron numbers (e.g., 12C,13C,14C). 

• Isobars: Nuclei with the same mass number but 
different atomic numbers (e.g., 14C and 14N). 

• Isotones: Nuclei with the same neutron number 
but different proton numbers (e.g., 14C and 
15N). 

• Nuclear Isomerism: Some nuclei exist in 
excited states (nuclear isomers) and decay to 
lower-energy states by emitting gamma rays. 

2.3 Nuclear Forces and Stability 

• Nuclear forces are short-range, attractive 
forces binding nucleons together, stronger than 
electrostatic repulsion between protons. 

• Binding energy: The energy required to 
separate nucleons from the nucleus. 

• The stability of a nucleus depends on the 
neutron-to-proton (N/Z) ratio:  

o Light elements: Stable at N/Z ≈ 1. 
o Heavy elements: Require more 

neutrons to balance repulsion, stable 
at N/Z > 1. 

2.4 Frequency Distribution of Stable Isotopes 

• Even-even nuclei (even Z, even N) are the 
most stable. 

• Odd-odd nuclei are rare and often unstable. 

• Magic numbers (2, 8, 20, 28, 50, 82, 126) 
correspond to exceptionally stable nuclei. 

3. Nuclear Reactions 

3.1 Notation of Nuclear Reactions 

• Represented as: ZAX+ZBY→ZCY+ZDZ XX is the 
projectile, YY is the target, and C,DC, D are 
products. 

3.2 Q-Value of Nuclear Reactions 

• QQ-value represents the energy change in a 
nuclear reaction: 
Q=(Mass of reactants−Mass of products)×c2  

• If Q>0, the reaction releases energy 
(exothermic). 

• If Q<0, the reaction absorbs energy 
(endothermic). 

3.3 Coulomb Barrier 



 

  

• The electrostatic repulsion between positively 
charged nuclei that must be overcome for a 
nuclear reaction to occur. 

3.4 Reaction Cross-Section 

• A measure of the probability of a nuclear 
reaction occurring, influenced by:  

o Energy of incident particles. 
o Nuclear structure. 
o Interaction type. 

3.5 Types of Nuclear Reactions 

1. Scattering reactions: Elastic or inelastic 
scattering without nuclear transmutation. 

2. Induced reactions:  
o Neutron-induced: Neutrons interact 

with a nucleus. 
o Proton-induced: Protons induce 

nuclear changes. 
o Deuteron-induced: Deuterons break 

up or add nucleons. 
o Photon-induced: High-energy photons 

eject nucleons. 
o Heavy-ion reactions: High-energy ions 

cause nuclear fusion or fragmentation. 

4. Radioactivity 

4.1 Natural vs. Artificial Radioactivity 

• Natural radioactivity: Spontaneous emission 
from elements like uranium, thorium. 

• Artificial radioactivity: Induced in stable 
elements via nuclear reactions. 

4.2 Nuclear Decay Types 

1. Alpha (α) decay: Emission of a helium nucleus. 
2. Beta (β) decay:  

o β⁻ decay: Neutron → Proton + 
Electron + Antineutrino. 

o β⁺ decay: Proton → Neutron + 
Positron + Neutrino. 

3. Gamma (γ) decay: Emission of high-energy 
photons. 

4. Electron capture: A nucleus captures an inner 
electron, converting a proton into a neutron. 

4.3 Kinetics of Radioactive Decay 

• First-order decay law: N=N0e−λtN where:  
o NN = number of undecayed nuclei. 
o λ\lambda = decay constant. 
o t = time. 
o T1/2=ln⁡2λT (half-life formula). 

5. Nuclear Fission and Fusion 

5.1 Nuclear Fission 

• Splitting of a heavy nucleus into smaller nuclei, 
releasing energy. 

• Example: 235U+n→92Kr+141Ba+3n+energy. 

• Used in nuclear reactors and atomic bombs. 

5.2 Nuclear Fusion 

• Combining light nuclei to form a heavier 
nucleus, releasing vast energy. 

• Example: Sun’s fusion reaction: 
41H→4He+2e++2γ+energy  

• Powers stars and has potential for clean fusion 
energy. 

 

UNIT-II 

1. Interaction of Radioactive Radiation with Matter 

When radioactive radiation (alpha, beta, gamma, or 
neutrons) interacts with matter, it causes ionization, 
excitation, and energy loss in different ways. The key 
interactions include: 

1.1 Alpha Particle Interaction 

• Heavy, positively charged (²⁴He nucleus). 

• Interacts strongly with matter, losing energy 
quickly. 

• Causes dense ionization along its short path 
(~few cm in air, stopped by paper or skin). 

• Follows Bragg’s Curve, meaning energy loss is 
maximum just before stopping. 

1.2 Beta Particle Interaction 

• Lighter and negatively (β⁻) or positively (β⁺) 
charged electrons/positrons. 

• Travels further than alpha particles (~meters in 
air, stopped by plastic or glass). 

• Major interactions:  
o Ionization & excitation: Electron 

collides with atoms, knocking out 
electrons. 

o Bremsstrahlung (braking radiation): 
High-energy beta particles emit X-rays 
when decelerated by nuclei. 

1.3 Gamma Ray Interaction 

• Electromagnetic radiation (photons), neutral 
charge. 

• Very penetrative (stopped by lead or thick 
concrete). 

• Interacts through photoelectric effect, Compton 
scattering, and pair production. 

1.4 Neutron Interaction 



 

  

• Neutral, interacts via nuclear reactions rather 
than ionization. 

• Can be elastic (energy transfer to nucleus) or 
inelastic (exciting the nucleus, leading to 
gamma emission). 

• Requires hydrogen-rich materials (e.g., water, 
polyethylene) for shielding. 

2. Electromagnetic Interaction 

Gamma rays and X-rays interact with matter through 
three primary mechanisms: 

2.1 Photoelectric Effect 

• A low-energy photon transfers all its energy to 
an atomic electron. 

• The electron is ejected, leaving an ionized 
atom. 

• Dominant for low-energy gamma and X-rays (E 
< 100 keV). 

• Probability of occurrence increases with atomic 
number (Z³). 

2.2 Compton Scattering 

• A moderate-energy photon (100 keV – 10 MeV) 
collides with an electron. 

• The photon loses energy and scatters in a 
different direction. 

• The scattered electron causes further 
ionization. 

• Occurs in all materials, reducing gamma-ray 
energy step by step. 

2.3 Pair Production 

• A high-energy photon (E > 1.02 MeV) interacts 
with a nucleus, creating an electron-positron 
pair. 

• The positron eventually annihilates, producing 
two 511 keV gamma photons. 

• Dominant at very high gamma-ray energies (>5 
MeV). 

 

3. Photo-Tube and Photo-Multiplier Tube (PMT) 

3.1 Photo-Tube (Photocell) 

• Converts light into an electrical signal. 

• Structure:  
o Photocathode: Converts photons into 

electrons via the photoelectric effect. 
o Anode: Collects electrons to generate 

a measurable current. 

• Used in basic light detection systems. 

3.2 Photo-Multiplier Tube (PMT) 

• Highly sensitive detector for very low light 
levels. 

• Structure:  
o Photocathode: Emits electrons when 

struck by photons. 
o Dynodes (cascade amplification 

system): Each dynode multiplies 
electrons, increasing signal strength. 

o Anode: Collects final amplified 
electron pulse. 

• Applications: Scintillation counters, nuclear 
spectroscopy, astronomy, and medical 
imaging. 

4. General Principles of Radioactivity Detection 

4.1 Basic Requirements for Radiation Detection 

A radiation detector should: 

1. Efficiently interact with radiation. 
2. Convert radiation into an electrical signal. 
3. Provide accurate energy and time 

measurements. 

4.2 Common Detection Methods 

• Gas-filled detectors: Ionization chambers, 
Geiger-Müller (GM) counters, Proportional 
counters. 

• Scintillation detectors: Use materials that emit 
light when struck by radiation (e.g., NaI(Tl), 
CsI, Plastic scintillators). 

• Semiconductor detectors: High precision solid-
state detectors (e.g., Germanium detectors). 

5. Fundamental Particles in Detectors and Nuclear 
Spectroscopy 

5.1 Types of Fundamental Particles Detected 

1. Alpha Particles (²⁴He)  
o Detected by solid-state detectors and 

ionization chambers. 
2. Beta Particles (Electrons/Positrons)  

o Detected by scintillation detectors, GM 
counters, and semiconductors. 

3. Gamma Rays (Photons)  
o Detected using scintillators (NaI(Tl), 

CsI, BGO) or high-purity Germanium 
(HPGe) detectors. 

4. Neutrons (Neutral Particles)  
o Detected by neutron counters (BF₃ 

detectors, He-3 detectors). 

5.2 Nuclear Spectroscopy 

• Measures the energy of emitted radiation to 
identify radioactive isotopes. 

• Key tools:  



 

  

o Gamma-ray spectroscopy: Uses 
HPGe detectors for precise energy 
measurements. 

o Alpha spectroscopy: Uses surface-
barrier detectors. 

o Beta spectroscopy: Uses scintillation 
detectors. 

6. Semiconductor Detectors 

6.1 What is a Semiconductor Detector? 

• A solid-state radiation detector made from 
silicon (Si) or germanium (Ge). 

• Radiation interacts with the semiconductor, 
creating electron-hole pairs. 

• These charges are collected, generating an 
electrical signal. 

6.2 Types of Semiconductor Detectors 

1. Silicon Detectors (Si)  
o Used for alpha, beta, and light ion 

detection. 
o High-resolution charged particle 

spectroscopy. 
2. High-Purity Germanium (HPGe) Detectors  

o Used for gamma-ray spectroscopy 
(best energy resolution). 

o Requires liquid nitrogen cooling to 
reduce noise. 

6.3 Advantages of Semiconductor Detectors 

✔ High energy resolution. 

✔ Compact and efficient. 

✔ Direct conversion of radiation into an electrical signal. 

6.4 Applications 

• Nuclear physics: Precise gamma spectroscopy. 

• Medical imaging: PET scanners. 

• Environmental monitoring: Radiation dose 
measurements. 

Summary Table: Comparison of Radiation 
Interactions & Detectors 

Radiation 

Type 

Main Interaction Best Detector 

Alpha (α) Ionization Silicon detector 

Beta (β⁻, 
β⁺) 

Ionization, 

Bremsstrahlung 

GM counter, 

Scintillation 

Gamma (γ) Photoelectric, Compton, 

Pair Production 

HPGe, NaI(Tl) 

Neutron (n) Nuclear reactions BF₃, He-3, Plastic 

scintillator 

 

UNIT -III 

1. Nordheim Rules and Magic Numbers 

1.1 Nordheim Rules 

• Nordheim’s rules describe the stability of nuclei 
based on nucleon pairing:  

o Even-even nuclei (even number of 
protons and neutrons) are the most 
stable. 

o Odd-odd nuclei (odd number of 
protons and neutrons) are the least 
stable. 

o Even-odd or odd-even nuclei have 
intermediate stability. 

• These rules help predict which isotopes are 
more abundant and stable in nature. 

1.2 Magic Numbers 

• Magic numbers are specific numbers of 
nucleons (protons or neutrons) that lead to 
highly stable nuclei. 

• Observed magic numbers: 2, 8, 20, 28, 50, 82, 
and 126. 

• These numbers arise from the nuclear shell 
model, where nucleons occupy discrete energy 
levels, similar to electrons in atomic orbitals. 

• Nuclei with both proton and neutron numbers 
as magic numbers (e.g., 208Pb, 4He) are doubly 
magic and extremely stable. 

2. Nuclear Models 

2.1 Liquid-Drop Model 

• Proposed by George Gamow, Werner 
Heisenberg, and Niels Bohr. 

• Treats the nucleus as a drop of incompressible 
nuclear fluid. 

• Explains nuclear fission and binding energy 
trends. 

• Based on the Semi-Empirical Mass Formula 
(SEMF):  

• Limitations: Cannot explain magic numbers or 
nuclear spin and parity. 

2.2 Fermi-Gas Model 

• Developed by Enrico Fermi. 

• Assumes nucleons behave like a free Fermi 
gas inside a potential well. 

• Nucleons obey Pauli’s exclusion principle, 
filling energy levels up to the Fermi energy. 

• Explains:  
o High nuclear stability due to Fermi 

energy. 
o Distribution of nucleons in nuclear 

states. 

• Limitations: Does not explain magic numbers or 
nuclear structure details. 



 

  

2.3 Nuclear-Shell Model 

• Proposed by Maria Goeppert-Mayer and Hans 
Jensen (Nobel Prize, 1963). 

• Nucleons fill discrete energy levels (like 
electrons in atomic orbitals). 

• Spin-orbit coupling explains magic numbers. 

• Nuclear energy levels:  
o 1s1/2,1p3/2,1p1/2,1d5/2,2s1/2,1d3/2,

1f7/2,… 

• Explains:  
o Magic numbers (2, 8, 20, 28, 50, 82, 

126). 
o Nuclear spin, parity, and magnetic 

moments. 
o Excited nuclear states. 

• Limitations: Does not explain deformed nuclei. 

2.4 The Optical Model 

• Developed by Hodgson and Feshbach. 

• Treats the nucleus as a complex optical 
potential, where incident particles experience:  

o Real potential (elastic scattering). 
o Imaginary potential (absorption due to 

nuclear interactions). 

• Used to describe nucleon-nucleus and nucleus-
nucleus interactions. 

• Applications: Explains nuclear reactions, 
scattering experiments, and neutron capture. 

2.5 The Collective Model 

• Developed by Bohr and Mottelson. 

• Combines Liquid-Drop Model and Shell Model. 

• Considers collective motion of nucleons 
(rotation, vibration). 

• Explains deformed nuclei and nuclear 
excitations. 

• Key Features:  
o Rotational bands (in deformed nuclei). 
o Vibrational energy levels (in spherical 

nuclei). 

• Applications: Used in nuclear spectroscopy and 
gamma-ray emission analysis. 

3. Quantum Mechanical Nuclear Potentials 

3.1 Square Well Potential 

• Simplest nuclear potential model. 

• Explains basic nuclear binding but is not 
realistic for real nuclei. 

3.2 Harmonic Oscillator Potential 

• Used in the Shell Model to approximate nuclear 
energy levels. 

• Features:  
o Energy levels are equally spaced. 

o Useful for low-energy nucleons. 

• Limitations: Fails to explain higher energy 
nucleon behavior. 

3.3 Exponential Potential 

• Describes nucleon interactions in nuclear 
forces. 

• Potential function: V(r)=−V0e−r/RV(r) = -V_0 
e^{-r/R}  

• Decay in potential energy is smooth, making it 
more realistic than a square well. 

3.4 Gaussian Potential 

• Used to model nucleon-nucleon interactions. 

• Features:  
o Smooth transition in nuclear forces. 
o More accurate than square well and 

harmonic oscillator models. 

3.5 Yukawa Potential 

• Proposed by Hideki Yukawa (Nobel Prize, 
1949). 

• Describes the short-range nuclear force 
mediated by pions. 

• Potential function: V(r)=−V0e−r/RrV(r)  

• Features:  
o Explains nuclear force range (~1-2 

fm). 
o Used in meson theory of nuclear 

interactions. 

• Applications:  
o Describes strong nuclear force. 
o Used in particle physics and quantum 

field theory. 

 

Summary of Key Concepts 

Concept Description 

Nordheim Rules Stability rules for even-even, odd-odd 

nuclei. 

Magic Numbers 2, 8, 20, 28, 50, 82, 126 – indicate 

nuclear stability. 

Liquid-Drop 

Model 

Treats nucleus as a fluid drop, explains 

fission. 

Fermi-Gas 

Model 

Describes nucleons as a free Fermi gas. 

Shell Model Quantum model with discrete energy 

levels, explains magic numbers. 

Optical Model Uses complex potentials to describe 

scattering. 

Collective Model Explains nuclear deformations and 

vibrations. 

Square Well 

Potential 

Simplest nuclear potential. 

Harmonic 

Oscillator 

Used in Shell Model, energy levels 

equally spaced. 



 

  

Exponential 

Potential 

Describes nucleon interaction decay. 

Gaussian 

Potential 

More realistic nucleon-nucleon 

interaction. 

Yukawa 

Potential 

Describes short-range nuclear force via 

mesons. 

 

UNIT-IV 

1. Fission Chain Reaction 

A fission chain reaction occurs when a heavy nucleus 
(such as Uranium-235 or Plutonium-239) absorbs a 
neutron and splits into smaller nuclei, releasing energy 
and additional neutrons. These neutrons can induce 
further fission events, leading to a sustained reaction. 

1.1 Radiations Decaying into Channel Width 

• Fission Cross Section: Represents the 
probability of a nuclear fission reaction 
occurring when a neutron collides with a 
nucleus. 

• Control Rods Operated Neutron Flux: Control 
rods absorb neutrons and regulate the neutron 
flux to maintain stability in a reactor. 

• Nuclear Chain Reactions: Can be controlled (in 
reactors) or uncontrolled (as in nuclear 
weapons). 

• MPDQ-92 Computer Program: A computational 
model used to analyze nuclear fission reactions 
and neutron transport dynamics. 

1.2 Fission and Fertile Isotopes 

• Fissile Isotopes: Uranium-233, Uranium-235, 
Plutonium-239 (capable of sustaining a chain 
reaction). 

• Fertile Isotopes: Uranium-238, Thorium-232 
(convert into fissile isotopes through neutron 
absorption). 

1.3 Nuclear Fuel Components 

• Fuel: Uranium or Plutonium-based materials 
used to sustain fission. 

• Fuel Cladding: Protective layer preventing 
radioactive leakage. 

• Moderator: Slows down neutrons (e.g., heavy 
water, graphite). 

• Coolant: Transfers heat (e.g., water, liquid 
sodium, helium). 

• Control Rods: Absorb neutrons (e.g., boron, 
cadmium). 

• Sensing Elements: Measure neutron flux, 
temperature, and radiation levels. 

• Conversion & Radioactivity: Process of 
converting fertile isotopes into fissile material 
over time. 

2. Nuclear Reactors 

2.1 Reactor Types 

• Boiler Water Reactor (BWR): Uses boiling 
water as a coolant and steam directly drives 
the turbine. 

• Pressurized Water Reactor (PWR): Uses 
pressurized water to transfer heat to a 
secondary loop. 

• Pressurized Heavy Water Reactor (PHWR): 
Uses heavy water as both coolant and 
moderator. 

• Light-Water Gas-Cooled Reactor: Uses light 
water and gas (CO2 or helium) for cooling. 

• Advanced Gas-Cooled Reactor (AGR): Uses 
CO2 as a coolant and graphite as a moderator. 

• High-Temperature Reactor (HTR): Uses 
helium as a coolant, operates at higher 
efficiency. 

2.2 Indian Nuclear Reactors 

• Apsara: India’s first nuclear reactor (1956). 

• Cirus: Research reactor using heavy water 
moderation. 

• Dhruva: Indigenous research reactor for 
neutron studies. 

• Kota Heavy Water Plant: Produces heavy 
water for PHWRs. 

• Madras Atomic Power Station (MAPS): 
PHWR-based power generation. 

3. Advanced Reactor Technologies 

• Thermochemical Reactors: Use chemical 
reactions to assist nuclear processes. 

• Laser Fusion Reactors: Use high-energy lasers 
to achieve nuclear fusion. 

• Lekka-8 (Japanese) Fusion: Experimental 
Japanese nuclear fusion system. 

• India’s Tokamak Aditya Toridal Reactor: 
Plasma confinement fusion reactor. 

4. Particle Accelerators 

• Van de Graff Accelerator: Uses electrostatic 
fields for nuclear physics research. 

• Linear Accelerator (LINAC): Accelerates 
particles in a straight line. 

• Cyclotron Reactor: Uses a circular magnetic 
field to accelerate charged particles. 

• Synchrocyclotron Accelerator: A modified 
cyclotron with variable frequency acceleration. 

5. Nuclear Materials 

5.1 Uranium 



 

  

• Uranium Enrichment: Increases the proportion 
of U-235 for use in reactors or weapons. 

• Uranium as Fuel: UO2 pellets used in nuclear 
reactors. 

• Uranium Metal Ingot: Refined uranium in solid 
form. 

• Uranium Dioxide Pellet: Processed nuclear fuel 
for reactors. 

• Freshly Prepared Ammonium Diuranate: 
Intermediate in uranium processing. 

• Freshly Prepared Magnesium Diuranate: Used 
in uranium refining. 

5.2 Plutonium 

• Plutonium-Based Fuels: Mixed oxide (MOX) 
fuel used in reactors. 

• Plutonium Metals: Processed for reactor fuel 
and nuclear weapons. 

• Plutonium Oxide Powder: Used in fuel 
fabrication. 

• Safety Aspects of Plutonium: High radioactivity, 
requires strict handling procedures. 

5.3 Thorium 

• Thorium Components: Used in nuclear reactors 
as an alternative to uranium. 

• Thorium Breeders: Reactors designed to 
convert Th-232 into fissile U-233. 

• Thorium Fuel Cycle: Sustainable nuclear fuel 
cycle reducing radioactive waste. 

5.4 Heavy Water 

• Deuterium Enrichment Process: Extracting 
heavy hydrogen isotopes for reactor use. 

• Radiolysis of Water: Breakdown of water 
molecules due to radiation. 

5.5 Zirconium & Alloys 

• Used for fuel cladding in nuclear reactors due 
to its low neutron absorption. 

5.6 Beryllium 

• Use in Nuclear Systems: Acts as a neutron 
reflector and moderator. 

• Applications in Other Industries: Aerospace, 
electronics, and structural components. 

 

UNIT – V 

1. Production of Isotopes 

1.1 Methods of Isotope Production 

• Nuclear Reactors: Neutron activation and 
fission produce isotopes.  

o Example: 99Mo (molybdenum-99) for 
medical imaging. 

• Cyclotrons (Particle Accelerators): Proton or 
deuteron bombardment.  

o Example: 18F (fluorine-18) for PET 
scans. 

• Fission Products: Decay of heavy elements like 
uranium.  

o Example: 131I (iodine-131) for thyroid 
therapy. 

• Generator Systems: Parent isotopes decay into 
useful daughter isotopes.  

o Example: Technetium-99m generator 
(from molybdenum-99). 

1.2 Applications of Isotopes 

• Medical Imaging & Therapy: 99mTc, 131I, 18F. 

• Industrial Uses: 60Co for radiography and 
sterilization. 

• Agriculture: 32P for plant nutrient studies. 

• Environmental Studies: 14C for dating organic 
matter. 

2. Radiopharmaceuticals and Radionuclide Therapy 

2.1 Radiopharmaceuticals 

• Definition: Radioactive compounds used for 
diagnosis and treatment. 

• Criteria: Short half-life, targeted action, minimal 
toxicity. 

2.2 Diagnostic Radiopharmaceuticals 

Isotope Pharmaceutical Application 
99mTc Technetium-99m 

compounds 

General imaging 

(bones, liver, heart) 
18F Fluorodeoxyglucose 

(FDG) 

PET scans (cancer, 

brain function) 
201Tl Thallium-201 chloride Myocardial perfusion 

imaging 
133Xe Xenon-133 gas Lung ventilation studies 
123I Sodium iodide Thyroid imaging 

2.3 Therapeutic Radiopharmaceuticals 

Isotope Pharmaceutical Treatment Application 
131I Sodium iodide Thyroid cancer, 

hyperthyroidism 
90Y Yttrium-90 

microspheres 

Liver cancer 

223Ra Radium-223 chloride Bone metastases 
153Sm Samarium-153 

EDTMP 

Bone pain palliation 

2.4 Radioimmunoassay (RIA) 



 

  

• A highly sensitive method to measure 
hormones, drugs, and antigens. 

• Uses radioactively labeled antigens and 
antibodies to detect substances in blood or 
urine. 

• Applications:  
o Hormone levels (e.g., insulin, thyroid 

hormones). 
o Drug testing. 
o Cancer marker detection (e.g., PSA 

for prostate cancer). 

3. Radiation Sterilization of Medical Products 

• Purpose: Eliminates bacteria, viruses, and 
fungi without heat. 

• Methods:  
o Gamma radiation: 60Co, 137Cs 

sources. 
o Electron beam: High-energy electrons. 

• Applications:  
o Sterilizing surgical instruments. 
o Disposable medical supplies 

(syringes, gloves, bandages). 
o Vaccines and biological products. 

4. Food Preservation and Gamma Radiography 

4.1 Food Irradiation 

• Purpose: Prolongs shelf life, kills pathogens, 
prevents spoilage. 

• Radiation Sources:  
o 60Co (Cobalt-60) or 137Cs (Cesium-

137). 

• Applications:  
o Grain storage (prevents insect 

infestation). 
o Meat & poultry (reduces bacterial 

contamination). 
o Fruits & vegetables (delays ripening 

and sprouting). 

4.2 Gamma Radiography 

• Purpose: Non-destructive testing (NDT) of 
materials. 

• Working Principle:  
o Uses gamma rays (60Co or 192Ir) to 

inspect welds, pipelines, and aircraft 
parts. 

• Advantages:  
o Detects hidden flaws without 

damaging objects. 
o Useful in construction, aerospace, and 

automotive industries. 

5. Age Determination (Carbon Dating) 

• Principle: Measures 14C (carbon-14) decay in 
organic materials. 

• Equation: N=N0e−λtN where λ\lambda is the 
decay constant. 

• Applications:  
o Dating archaeological artifacts. 
o Estimating age of fossils and 

sediments. 

6. Diagnostic Radiopharmaceuticals 

6.1 Bone Density Measurements 

• Purpose: Diagnoses osteoporosis. 

• Method: Dual-Energy X-ray Absorptiometry 
(DEXA) using 153Gd. 

6.2 Bone Imaging 

• Purpose: Detects fractures, tumors, and 
infections. 

• Isotope Used: 99mTc-labeled diphosphonates. 

6.3 Cardiovascular Studies 

• Purpose: Evaluates heart function. 

• Isotope Used: 201Tl, 99mTc -sestamibi. 

6.4 Central Nervous System Imaging 

• Purpose: Detects brain disorders (Alzheimer’s, 
tumors, epilepsy). 

• Isotope Used: 18F-FDG (for PET scans). 

7. Environmental Radioactivity and Safety 

7.1 Natural Radionuclides 

• Main Sources:  
o Uranium-238 decay chain (226Ra, 

222Rn). 
o Potassium-40 (found in rocks and 

soil). 
o Carbon-14 (in the atmosphere). 

• Impact:  
o Background radiation exposure. 
o Radon gas accumulation in homes. 

7.2 Fallout from Nuclear Weapons Testing 

• Key Radionuclides:  
o Strontium-90 (90Sr): Affects bones. 
o Cesium-137 (137Cs): Accumulates in 

food chains. 
o Plutonium-239 (239Pu): Long-lived and 

toxic. 

• Effects:  
o Cancer risk due to radiation exposure. 
o Genetic mutations in future 

generations. 

• Safety Measures:  



 

  

o Monitoring radiation levels in food and 
water. 

o International regulations 
(Comprehensive Nuclear-Test-Ban 
Treaty). 

Summary 

Topic Key Points 

Isotope Production Reactors, cyclotrons, generators. 

Radiopharmaceuticals Used for imaging  and therapy 

Radioimmunoassay 

(RIA) 

Detects hormones, drugs, and 

cancer markers. 

Radiation Sterilization Medical instruments, vaccines, 

and surgical products. 

Food Preservation Uses gamma radiation to extend 

shelf life. 

Gamma Radiography Non-destructive testing in 

industry. 

Carbon Dating Determines the age of 

archaeological samples. 

Diagnostic Imaging Bone scans, heart studies, brain 

imaging. 

Environmental Safety Monitors nuclear fallout and 

natural radioactivity. 

 

UNIT-VI 

1. Radioactive Analytical Techniques 

Radioactive analytical techniques utilize radioisotopes or 
nuclear reactions for qualitative and quantitative analysis 
of elements. These methods are widely used in 
environmental science, medicine, industry, and nuclear 
research. 

1.1 Principles of Radioactive Analytical Techniques 

• Based on radioactive decay, nuclear reactions, 
or radiation detection. 

• Involves the measurement of emitted alpha (α), 
beta (β), gamma (γ) rays, or X-rays. 

• High sensitivity, non-destructive (in some 
cases), and capable of detecting trace 
elements. 

1.2 Advantages of Radioactive Techniques 

• Extremely sensitive (detection in parts per 
billion or lower). 

• Element-specific with minimal chemical 
interferences. 

• Non-destructive methods are available. 

• Used in medical diagnostics, material science, 
environmental monitoring, and forensic 
analysis. 

1.3 Common Radiation Detection Instruments 

1. Geiger-Müller Counter – Detects beta and 
gamma radiation. 

2. Scintillation Counters – Detects alpha, beta, 
and gamma radiation. 

3. Semiconductor Detectors – High-resolution 
gamma-ray detection. 

4. Liquid Scintillation Counters – Used for beta-
emitting isotopes. 

2. Radiometric Titrations 

2.1 Introduction 

Radiometric titrations use radioactive tracers to follow 
chemical reactions. The endpoint is determined by 
measuring radioactivity changes instead of color or pH 
changes. 

2.2 Principle 

• A radioactive isotope is introduced into the 
solution. 

• The radioactivity of the reactants or products 
changes as the reaction proceeds. 

• The endpoint is detected by radioactivity 
measurement rather than visual indicators. 

2.3 Types of Radiometric Titrations 

1. Direct Radiometric Titration: The titrant or 
analyte is radioactive, and its activity decreases 
as it reacts. 

2. Indirect Radiometric Titration: A radioactive 
indicator is used to follow the reaction. 

3. Precipitation Radiometric Titration: Used when 
an insoluble radioactive product forms. 

4. Complexometric Radiometric Titration: Useful 
for determining metal ions using radioactive 
ligands. 

2.4 Applications 

• Pharmaceutical industry (drug analysis). 

• Biochemistry (enzyme activity and protein 
binding studies). 

• Environmental science (heavy metal detection). 

• Nuclear chemistry (radioactive waste 
management). 

3. Prompt Gamma Neutron Activation Analysis 
(PGNAA) 

3.1 Introduction 

PGNAA is a non-destructive nuclear technique that 
identifies and quantifies elements by detecting prompt 
gamma rays emitted during neutron interactions. 

3.2 Principle 



 

  

• The sample is irradiated with neutrons (usually 
thermal or fast neutrons). 

• Elements in the sample capture neutrons and 
emit characteristic prompt gamma rays. 

• These gamma rays are detected and analyzed 
to determine the elemental composition. 

3.3 Instrumentation 

• Neutron Source: Research reactors or isotopic 
neutron sources. 

• High-Purity Germanium (HPGe) Detector: 
Detects high-resolution gamma emissions. 

• Shielding: Reduces background radiation and 
interference. 

3.4 Advantages 

• Non-destructive analysis. 

• High accuracy and sensitivity for trace 
elements. 

• No chemical sample preparation required. 

3.5 Applications 

• Geology and mining (elemental analysis of ores 
and minerals). 

• Archaeology (artifact composition analysis). 

• Industrial quality control (cement, coal, and 
petroleum). 

• Medical and biological research (elemental 
analysis in tissues). 

4. Charged Particle Activation Analysis (CPAA) 

4.1 Introduction 

CPAA is a nuclear analytical technique where a sample 
is bombarded with charged particles (protons, 
deuterons, alpha particles) to produce radioactive 
isotopes. 

4.2 Principle 

• The sample is irradiated with charged particles 
in a particle accelerator. 

• Nuclear reactions occur, leading to the 
formation of radioactive isotopes. 

• The gamma radiation from these isotopes is 
measured to determine the elemental 
composition. 

4.3 Instrumentation 

• Particle Accelerator (Cyclotron, Van de Graaff 
Generator). 

• Target Chamber (Sample Holder). 

• Gamma Spectrometer (HPGe Detector). 

4.4 Advantages 

• High sensitivity (detection limits in parts per 
billion). 

• Can detect light elements (e.g., lithium, boron, 
carbon). 

• Non-destructive for some applications. 

4.5 Disadvantages 

• Requires expensive accelerators. 

• Radiation hazards due to activation. 

4.6 Applications 

• Material science (thin-film analysis, 
semiconductor industry). 

• Medical applications (tracer studies in 
diagnostics). 

• Nuclear forensics (identifying radioactive 
contaminants). 

5. Particle Induced X-ray Emission (PIXE) 

5.1 Introduction 

PIXE is an ion-beam technique that uses high-energy 
charged particles (protons, alpha particles) to excite 
atoms, causing them to emit characteristic X-rays. 

5.2 Principle 

1. Ion beam (protons or alpha particles) is 
directed at the sample. 

2. The interaction ejects inner-shell electrons from 
atoms. 

3. Outer electrons fill the vacancies, emitting 
characteristic X-rays. 

4. The emitted X-rays are detected and analyzed 
for elemental identification. 

5.3 Instrumentation 

• Particle Accelerator (generates high-energy 
protons). 

• X-ray Detector (Silicon Drift Detector or HPGe). 

• Vacuum Chamber (reduces interference). 

5.4 Advantages 

• Multi-elemental analysis (simultaneous 
detection of elements from Na to U). 

• High sensitivity (detection limit: parts per 
million). 

• Minimal sample preparation. 

• Non-destructive (used for valuable artifacts). 

5.5 Disadvantages 



 

  

• Requires specialized accelerators. 

• Limited to surface analysis (penetration depth 
~50 µm). 

5.6 Applications 

• Environmental analysis (airborne particles, 
pollutants). 

• Biomedical research (trace elements in 
tissues). 

• Archaeology and art (composition of ancient 
artifacts). 

• Forensics (gunshot residue analysis, toxic 
element detection). 
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MCQs 
 

1. Who is credited with discovering radioactivity in 1896?   

a) Ernest Rutherford   

b) Marie Curie   

c) Henri Becquerel   

d) Wilhelm Röntgen   

Answer: c) Henri Becquerel 

 

2. In which year did Marie Curie win her first Nobel Prize in 

Physics for her work on radioactivity?   

a) 1903   

b) 1911   

c) 1898   

d) 1921   

Answer: a) 1903 

 

3. Which scientist discovered the neutron in 1932, greatly 

advancing the understanding of nuclear reactions?   

a) Enrico Fermi   

b) James Chadwick   

c) Otto Hahn   

d) Niels Bohr   

Answer: b) James Chadwick 

 

4. The discovery of nuclear fission, which led to the 

development of atomic energy, was made by:   

a) Lise Meitner and Otto Hahn   

b) Marie and Pierre Curie   

c) Ernest Rutherford   

d) Enrico Fermi   

Answer: a) Lise Meitner and Otto Hahn 

 

5. Which project was responsible for the development of the 

first nuclear weapons during World War II?   

a) The Manhattan Project   

b) The Apollo Project   

c) The Trinity Project   

d) The Polaris Project   

Answer: a) The Manhattan Project 

 

6. Who developed the first controlled nuclear chain reaction in 

1942, leading to advancements in nuclear energy?   

a) Robert Oppenheimer   

b) Albert Einstein   

c) Enrico Fermi   

d) Edward Teller   

Answer: c) Enrico Fermi 

 

7. In 1938, which process involving uranium was first 

identified as releasing large amounts of energy, leading to the 

discovery of fission?   

a) Fusion   

b) Fission   

c) Radioactive decay   

d) Alpha decay   

Answer: b) Fission 

 

8. What did Marie Curie discover in addition to radioactivity, 

earning her a second Nobel Prize in Chemistry in 1911?   

a) X-rays   

b) The elements polonium and radium   

c) The neutron   

d) The proton   

Answer: b) The elements polonium and radium 

 

9. What was the name of the first nuclear-powered submarine, 

launched in 1954?   

a) USS Enterprise   

b) USS Nautilus   

c) USS Ohio   

d) USS Arizona   

Answer: b) USS Nautilus 

 

10. Who is considered the "father of the atomic bomb" for his 

role in the Manhattan Project?   

a) Niels Bohr   

b) Albert Einstein   

c) Robert Oppenheimer   

d) Leo Szilard   

Answer: c) Robert Oppenheimer 

 

11. Which term refers to atoms of the same element with 

different numbers of neutrons?   

a) Isotopes   

b) Isobars   

c) Isotones   

d) Isomers   

Answer: a) Isotopes 

 



 

  

12. Atoms with the same mass number but different atomic 

numbers are called:   

a) Isotopes   

b) Isobars   

c) Isotones   

d) Nucleons   

Answer: b) Isobars 

 

13. What do we call atoms with the same number of neutrons 

but different atomic numbers?   

a) Isotopes   

b) Isobars   

c) Isotones   

d) Isomers   

Answer: c) Isotones 

 

14. Nuclear isomerism occurs when two nuclei have the same 

number of protons and neutrons but:   

a) Different binding energy   

b) Different energy states   

c) Different atomic number   

d) Different neutrons   

Answer: b) Different energy states 

 

15. What is an example of nuclear isomerism?   

a) Uranium-235 and Uranium-238   

b) Cobalt-60 and Nickel-60   

c) Technetium-99m and Technetium-99   

d) Carbon-12 and Carbon-14   

Answer: c) Technetium-99m and Technetium-99 

 

16. Nuclear binding energy is the energy required to:   

a) Split a nucleus into protons and neutrons   

b) Combine protons and neutrons   

c) Accelerate a nucleus   

d) Convert neutrons to protons   

Answer: a) Split a nucleus into protons and neutrons 

 

17. The nuclear binding energy per nucleon is highest for 

nuclei around:   

a) Hydrogen   

b) Helium   

c) Iron   

d) Uranium   

Answer: c) Iron 

 

18. Which of the following represents the relationship 

between nuclear mass and binding energy?   

a) Mass is independent of binding energy   

b) Mass decreases with increased binding energy   

c) Mass increases with increased binding energy   

d) Mass remains constant with binding energy   

Answer: b) Mass decreases with increased binding energy 

 

19. What force is responsible for holding the nucleus 

together?   

a) Electromagnetic force   

b) Gravitational force   

c) Strong nuclear force   

d) Weak nuclear force   

Answer: c) Strong nuclear force 

 

20. Which of the following nuclei has the highest binding 

energy per nucleon?   

a) Helium-4   

b) Carbon-12   

c) Oxygen-16   

d) Iron-56   

Answer: d) Iron-56 

 

21. The ratio of neutrons to protons (N/Z ratio) is crucial for:   

a) Determining the atomic mass   

b) Determining nuclear stability   

c) Determining the chemical properties   

d) Predicting the number of electrons   

Answer: b) Determining nuclear stability 

 

22. For light elements, the N/Z ratio for stability is close to:   

a) 1:1   

b) 2:1   

c) 3:1   

d) 4:1   

Answer: a) 1:1 

 

23. Which isotope is most commonly used as a radioactive 

tracer in medical imaging?   

a) Uranium-238   

b) Carbon-14   

c) Iodine-131   

d) Technetium-99m   

Answer: d) Technetium-99m 

 

24. Which of the following isotopes is used in radiocarbon 

dating?   

a) Carbon-12   

b) Carbon-13   

c) Carbon-14   

d) Carbon-15   

Answer: c) Carbon-14 

 

25. The atomic mass of an element is typically closest to 

which isotope?   

a) The isotope with the highest binding energy   

b) The most stable isotope   

c) The isotope with the fewest neutrons   

d) The isotope with the longest half-life   

Answer: b) The most stable isotope 

 

26. The difference between the mass of a nucleus and the sum 

of its nucleons is called the:   

a) Nuclear binding energy   

b) Mass defect   

c) Isomeric transition   

d) Energy gap   

Answer: b) Mass defect 

 

27. A high N/Z ratio often leads to which type of radioactive 

decay?   

a) Alpha decay   

b) Beta decay   

c) Gamma decay   

d) Positron emission   

Answer: b) Beta decay 

 

28. Which type of nuclear reaction involves the splitting of a 

nucleus into smaller fragments?   

a) Fission   

b) Fusion   

c) Alpha decay   

d) Beta decay   

Answer: a) Fission 

 

29. What is the primary force that opposes the strong nuclear 

force in the nucleus?   



 

  

a) Gravitational force   

b) Weak nuclear force   

c) Electromagnetic force   

d) None of the above   

Answer: c) Electromagnetic force 

 

30. The frequency distribution of stable isotopes follows 

which general pattern?   

a) Isotopes with even numbers of protons and neutrons are 

more stable   

b) Isotopes with odd numbers of protons are more stable   

c) Isotopes with higher N/Z ratios are always stable   

d) Isotopes with odd numbers of neutrons are more stable   

Answer: a) Isotopes with even numbers of protons and 

neutrons are more stable 

 

 

31. Nuclear isomers typically differ in:   

a) Mass   

b) Neutron number   

c) Energy state   

d) Proton number   

Answer: c) Energy state 

 

32. The term “mass defect” refers to the difference between 

the actual mass of a nucleus and:   

a) The mass of the electrons   

b) The total mass of the protons   

c) The total mass of the nucleons   

d) The atomic mass   

Answer: c) The total mass of the nucleons 

 

33. The isomeric transition usually results in the emission of:   

a) Alpha particles   

b) Beta particles   

c) Gamma rays   

d) Neutrons   

Answer: c) Gamma rays 

 

34. A nucleus with too many neutrons will most likely 

undergo:   

a) Alpha decay   

b) Beta decay (β-)   

c) Positron emission   

d) Electron capture   

Answer: b) Beta decay (β-) 

 

35. The nuclear force is most effective at distances of around:   

a) 1 fm (femtometer)   

b) 1 nm (nanometer)   

c) 1 pm (picometer)   

d) 1 Å (angstrom)   

Answer: a) 1 fm (femtometer) 

 

36. Isobars have the same:   

a) Number of protons   

b) Number of neutrons   

c) Mass number   

d) Energy levels   

Answer: c) Mass number 

 

37. Which of the following isotopes is most stable?   

a) Carbon-14   

b) Uranium-238   

c) Iron-56   

d) Hydrogen-2   

Answer: c) Iron-56 

 

38. An unstable isotope with a high N/Z ratio is more likely to 

undergo which type of decay?   

a) Alpha decay   

b) Beta minus decay   

c) Gamma decay   

d) Electron capture   

Answer: b) Beta minus decay 

 

39. The N/Z ratio for stability increases as:   

a) Atomic number increases   

b) The number of electrons decreases   

c) The binding energy per nucleon increases   

d) The temperature of the nucleus increases   

Answer: a) Atomic number increases 

 

40. For heavier elements, a stable N/Z ratio is typically:   

a) Less than 1   

b) Equal to 1   

c) Greater than 1   

d) Close to 0   

Answer: c) Greater than 1 

 

 

 

41. Which type of radioactive decay is most likely for an 

isotope with too few neutrons?   

a) Alpha decay   

b) Beta decay (β+)   

c) Beta decay (β-)   

d) Gamma decay   

Answer: b) Beta decay (β+) 

 

42. Isotopes of a given element have the same:   

a) Number of protons   

b) Number of neutrons   

c) Mass number   

d) Atomic mass   

Answer: a) Number of protons 

 

43. The nuclear binding energy is a measure of:   

a) The energy required to add a proton to the nucleus   

b) The energy required to separate the nucleons in a nucleus   

c) The energy required to add an electron to an atom   

d) The energy required to ionize an atom   

Answer: b) The energy required to separate the nucleons in a 

nucleus 

 

44. Which isotopes are commonly used as fuel in nuclear 

reactors?   

a) Hydrogen-1   

b) Uranium-235   

c) Thorium-230   

d) Helium-4   

Answer: b) Uranium-235 

 

45. The nuclear mass is typically:   

a) Greater than the sum of its parts   

b) Equal to the sum of its parts   

c) Less than the sum of its parts   

d) Independent of the number of nucleons   

Answer: c) Less than the sum of its parts 

 

46. In nuclear physics, the “magic numbers” refer to:   

a) Proton and neutron numbers that lead to enhanced stability   

b) Mass numbers that result in radioactive decay   

c) The number of electrons in a stable atom   



 

  

d) The N/Z ratio required for fission   

Answer: a) Proton and neutron numbers that lead to enhanced 

stability 

 

47. The energy released in a nuclear reaction comes primarily 

from:   

a) Chemical bonds   

b) Gravitational forces   

c) Mass-energy conversion   

d) Electromagnetic interactions   

Answer: c) Mass-energy conversion 

 

48. What happens to the stability of a nucleus as the number 

of protons increases?   

a) Stability decreases   

b) Stability increases   

c) Stability remains constant   

d) Stability is unpredictable   

Answer: a) Stability decreases 

 

49. A nucleus with an equal number of protons and neutrons is 

most likely to be stable if it is:   

a) Light   

b) Heavy   

c) Radioactive   

d) Charged   

Answer: a) Light 

 

50. The isotope Uranium-238 undergoes which type of decay?   

a) Alpha decay   

b) Beta decay   

c) Gamma decay   

d) Positron emission   

Answer: a) Alpha decay 

 

51. The discovery of isotopes was first made by:   

a) Ernest Rutherford   

b) J.J. Thomson   

c) Marie Curie   

d) Henri Becquerel   

Answer: b) J.J. Thomson 

 

52. Which force is responsible for overcoming the repulsion 

between protons in the nucleus?   

a) Electromagnetic force   

b) Weak nuclear force   

c) Strong nuclear force   

d) Gravitational force   

Answer: c) Strong nuclear force 

 

53. In nuclear fission, the products are typically:   

a) Lighter nuclei   

b) Heavier nuclei   

c) Neutrons and protons   

d) Positrons and neutrinos   

Answer: a) Lighter nuclei 

 

54. What defines isotopes of an element?   

a) The number of protons   

b) The number of neutrons   

c) The mass number   

d) Both b and c   

Answer: d) Both b and c 

 

55. For elements heavier than iron, nuclear fusion reactions 

generally:   

a) Release energy   

b) Absorb energy   

c) Neither release nor absorb energy   

d) Produce neutrons   

Answer: b) Absorb energy 

 

56. As the atomic number increases, the N/Z ratio for stability 

tends to:   

a) Decrease   

b) Increase   

c) Remain constant   

d) Become zero   

Answer: b) Increase 

 

57. An example of a naturally occurring radioactive isotope is:   

a) Carbon-12   

b) Uranium-238   

c) Oxygen-16   

d) Helium-4   

Answer: b) Uranium-238 

 

58. The total binding energy of a nucleus is greater for:   

a) Light nuclei   

b) Heavy nuclei   

c) Intermediate nuclei   

d) None of the above   

Answer: c) Intermediate nuclei 

 

59. An example of a stable isotope with an N/Z ratio close to 1 

is:   

a) Carbon-12   

b) Uranium-235   

c) Thorium-232   

d) Radium-226   

Answer: a) Carbon-12 

 

60. The discovery of nuclear isomers is attributed to:   

a) Otto Hahn   

b) Enrico Fermi   

c) Marie Curie   

d) Ernest Rutherford   

Answer: a) Otto Hahn 

 

61. The isotope used in smoke detectors is:   

a) Carbon-14   

b) Uranium-235   

c) Americium-241   

d) Plutonium-239   

Answer: c) Americium-241 

 

62. Radioactive decay is typically a first-order process 

because:   

a) It is dependent on temperature   

b) It is independent of concentration   

c) It is proportional to the number of unstable nuclei   

d) It occurs in a vacuum   

Answer: c) It is proportional to the number of unstable nuclei 

 

63. Which of the following processes involves the emission of 

an electron from the nucleus?   

a) Alpha decay   

b) Beta decay   

c) Gamma decay   

d) Fission   

Answer: b) Beta decay 

 

64. A nucleus with an excess of energy will undergo which 

type of transition?   



 

  

a) Alpha decay   

b) Beta decay   

c) Gamma decay   

d) Fission   

Answer: c) Gamma decay 

 

65. Nuclear fusion is most likely to occur in:   

a) The sun   

b) A nuclear reactor   

c) The Earth's crust   

d) Radioactive isotopes   

Answer: a) The sun 

 

66. What is the common feature of all nuclear reactions?   

a) Energy is conserved   

b) Mass is conserved   

c) Charge is conserved   

d) Both a and c   

Answer: d) Both a and c 

 

67. The binding energy per nucleon is highest for nuclei with 

atomic mass numbers around:   

a) 4   

b) 56   

c) 238   

d) 92   

Answer: b) 56 

 

68. In alpha decay, the nucleus loses:   

a) 2 protons and 2 neutrons   

b) 2 electrons and 2 neutrons   

c) 1 proton and 1 neutron   

d) 1 proton and 2 electrons   

Answer: a) 2 protons and 2 neutrons 

 

69. Which isotope is commonly used in nuclear power plants 

for energy production?   

a) Carbon-14   

b) Uranium-235   

c) Hydrogen-1   

d) Helium-4   

Answer: b) Uranium-235 

 

70. The ratio of neutrons to protons is especially important for 

predicting:   

a) The color of an element   

b) The nuclear stability   

c) The chemical reactivity   

d) The atomic radius   

Answer: b) The nuclear stability 

 

 

 

71. Which of the following has the highest energy among 

nuclear radiations?   

a) Alpha particles   

b) Beta particles   

c) Gamma rays   

d) Neutrons   

Answer: c) Gamma rays 

 

72. The energy released during nuclear reactions can be 

calculated using:   

a) Planck's constant   

b) Schrödinger equation   

c) Einstein's mass-energy equation   

d) Newton’s law   

Answer: c) Einstein's mass-energy equation 

 

73. The half-life of a radioactive isotope is the time taken for:   

a) Half of the atoms to decay   

b) The isotope to become stable   

c) The isotope to lose all its energy   

d) All the atoms to decay   

Answer: a) Half of the atoms to decay 

 

74. The mass of an atomic nucleus is always:   

a) Less than the sum of its nucleons   

b) More than the sum of its nucleons   

c) Equal to the sum of its nucleons   

d) Variable   

Answer: a) Less than the sum of its nucleons 

 

75. Which force is most significant in the binding of protons 

and neutrons in the nucleus?   

a) Electromagnetic force   

b) Gravitational force   

c) Weak nuclear force   

d) Strong nuclear force   

Answer: d) Strong nuclear force 

 

76. Which of the following decays involves the conversion of 

a neutron into a proton?   

a) Alpha decay   

b) Beta-minus decay   

c) Gamma decay   

d) Positron emission   

Answer: b) Beta-minus decay 

 

77. Nuclear forces are:   

a) Repulsive at large distances   

b) Attractive at short distances   

c) Repulsive at short distances   

d) Both b and c   

Answer: d) Both b and c 

 

78. When a nucleus undergoes gamma decay, it:   

a) Loses mass   

b) Remains the same but loses energy   

c) Gains mass   

d) Splits into two smaller nuclei   

Answer: b) Remains the same but loses energy 

 

79. Nuclear stability is often represented graphically by the:   

a) Bohr model   

b) Periodic table   

c) N-Z curve   

d) Energy level diagram   

Answer: c) N-Z curve 

 

80. The isotope Thorium-232 is important because it:   

a) Undergoes fission spontaneously   

b) Is used in cancer treatment   

c) Is fertile for breeding Uranium-233   

d) Is used in smoke detectors   

Answer: c) Is fertile for breeding Uranium-233 

 

81. What happens to a nucleus when it undergoes isomeric 

transition?   

a) It changes its energy state   

b) It loses neutrons   

c) It becomes an isotope   

d) It undergoes beta decay   

Answer: a) It changes its energy state 



 

  

 

82. Which of the following reactions is an example of fusion?   

a) Hydrogen combining to form helium   

b) Uranium splitting into smaller nuclei   

c) A nucleus emitting an alpha particle   

d) A neutron turning into a proton   

Answer: a) Hydrogen combining to form helium 

 

83. Which isotopic ratio is used to estimate the age 

 

 of organic materials?   

a) C-14/C-12   

b) U-238/U-235   

c) H-1/H-2   

d) Pb-206/Pb-207   

Answer: a) C-14/C-12 

 

84. The nuclear shell model is analogous to the:   

a) Bohr model of the atom   

b) Molecular orbital theory   

c) Electron configuration in atoms   

d) Crystal lattice structure   

Answer: c) Electron configuration in atoms 

 

85. Which isotope is commonly used in positron emission 

tomography (PET) scans?   

a) Carbon-14   

b) Fluorine-18   

c) Uranium-238   

d) Iodine-131   

Answer: b) Fluorine-18 

 

86. What is the fundamental difference between fission and 

fusion?   

a) Fission splits a nucleus; fusion combines nuclei   

b) Fission combines nuclei; fusion splits nuclei   

c) Both processes split nuclei   

d) Both processes combine nuclei   

Answer: a) Fission splits a nucleus; fusion combines nuclei 

 

87. The half-life of Uranium-238 is approximately:   

a) 4.5 billion years   

b) 10,000 years   

c) 7 days   

d) 5730 years   

Answer: a) 4.5 billion years 

 

88. Which radioactive isotope is commonly used for cancer 

treatment?   

a) Iodine-131   

b) Carbon-14   

c) Uranium-238   

d) Helium-3   

Answer: a) Iodine-131 

 

89. When uranium-235 undergoes fission, it releases:   

a) Neutrons   

b) Alpha particles   

c) Electrons   

d) Photons   

Answer: a) Neutrons 

 

90. What determines whether a nucleus will undergo alpha, 

beta, or gamma decay?   

a) The proton-neutron ratio   

b) The number of electrons   

c) The temperature   

d) The isotope’s chemical reactivity   

Answer: a) The proton-neutron ratio 

 

 

 

91. The isotope Uranium-235 is used in nuclear reactors 

because it can:   

a) Undergo spontaneous fission   

b) Be easily converted into Uranium-238   

c) Absorb neutrons and undergo fission   

d) Be used in medical imaging   

Answer: c) Absorb neutrons and undergo fission 

 

92. The decay constant (λ) in a first-order nuclear decay 

process is related to:   

a) The binding energy   

b) The half-life   

c) The N/Z ratio   

d) The atomic number   

Answer: b) The half-life 

 

93. In a nuclear chain reaction, what is required to sustain the 

reaction?   

a) Continuous supply of neutrons   

b) Gamma radiation   

c) Heavy water   

d) High temperatures   

Answer: a) Continuous supply of neutrons 

 

94. In a typical nuclear reactor, the purpose of a moderator is 

to:   

a) Slow down neutrons   

b) Increase the temperature   

c) Absorb protons   

d) Prevent radiation leaks   

Answer: a) Slow down neutrons 

 

95. Which isotope is used as a control material in nuclear 

reactors?   

a) Carbon-12   

b) Boron-10   

c) Uranium-238   

d) Tritium   

Answer: b) Boron-10 

 

96. Which isotope is commonly used in agricultural studies to 

track nutrient uptake by plants?   

a) Carbon-12   

b) Nitrogen-15   

c) Oxygen-16   

d) Phosphorus-32   

Answer: d) Phosphorus-32 

 

97. When a nucleus undergoes alpha decay, the atomic 

number of the element decreases by:   

a) 1   

b) 2   

c) 4   

d) 3   

Answer: b) 2 

 

98. Nuclear fusion is most commonly associated with the 

production of energy in:   

a) Nuclear reactors   

b) The sun   

c) Chemical reactions   

d) Radioactive decay   



 

  

Answer: b) The sun 

 

99. The nuclear stability belt refers to the region where:   

a) Isotopes are stable   

b) Protons outnumber neutrons   

c) Neutrons outnumber protons   

d) N/Z ratios are zero   

Answer: a) Isotopes are stable 

 

100. Nuclear isomers have the same number of protons and 

neutrons but differ in:   

a) Atomic number   

b) Mass number   

c) Energy state   

d) Neutron number   

Answer: c) Energy state. 

 

101. In nuclear reaction notation, the term "Q-value" refers to:   

a) The charge of the nucleus involved   

b) The energy absorbed or released in the reaction   

c) The number of neutrons in the reactants   

d) The number of protons in the products   

Answer: b) The energy absorbed or released in the reaction 

 

102. In the nuclear reaction (^{14}N(p, alpha)^{11}C), what 

does the symbol (p) represent?   

a) Neutron   

b) Proton   

c) Photon   

d) Alpha particle   

Answer: b) Proton 

 

103. If a nuclear reaction releases energy, the Q-value is:   

a) Positive   

b) Negative   

c) Zero   

d) Unrelated to energy release   

Answer: a) Positive 

 

104. A reaction with a negative Q-value is classified as:   

a) Exothermic   

b) Endothermic   

c) Spontaneous   

d) Unstable   

Answer: b) Endothermic 

 

105. The Q-value of a nuclear reaction is calculated from:   

a) The difference in masses of the reactants and products   

b) The number of protons in the nucleus   

c) The total charge of the products   

d) The energy absorbed by the neutrons   

Answer: a) The difference in masses of the reactants and 

products 

 

106. In nuclear reactions, the Coulomb barrier refers to:   

a) The potential energy due to the electrostatic repulsion 

between charged particles   

b) The minimum distance between two colliding nuclei   

c) The kinetic energy of an emitted particle   

d) The nuclear binding energy   

Answer: a) The potential energy due to the electrostatic 

repulsion between charged particles 

 

107. Which factor significantly affects the Coulomb barrier in 

a nuclear reaction?   

a) Mass of the nucleus   

b) Charge of the nucleus   

c) Number of neutrons   

d) Nuclear spin   

Answer: b) Charge of the nucleus 

 

108. For charged particle reactions, overcoming the Coulomb 

barrier requires:   

a) High temperature or kinetic energy   

b) Low pressure   

c) High atomic mass   

d) Large neutron number   

Answer: a) High temperature or kinetic energy 

 

109. The cross-section of a nuclear reaction is a measure of:   

a) The probability of the reaction occurring   

b) The size of the nuclei involved   

c) The energy released   

d) The mass number of the product   

Answer: a) The probability of the reaction occurring 

 

110. A nuclear reaction with a larger cross-section is:   

a) More likely to occur   

b) Less likely to occur   

c) Always exothermic   

d) Always endothermic   

Answer: a) More likely to occur 

 

111. The cross-section of a nuclear reaction is measured in:   

a) Meters   

b) Barns   

c) Joules   

d) Coulombs   

Answer: b) Barns 

 

112. In a nuclear reaction, what does a high Q-value imply 

about the reaction?   

a) It is endothermic   

b) It releases a large amount of energy   

c) It has a large Coulomb barrier   

d) It involves heavy nuclei   

Answer: b) It releases a large amount of energy 

 

113. The Coulomb barrier is more difficult to overcome for 

which type of reactions?   

a) Neutron-induced reactions   

b) Proton-induced reactions   

c) Gamma-induced reactions   

d) Electron-induced reactions   

Answer: b) Proton-induced reactions 

 

114. In an exothermic nuclear reaction, the mass of the 

products is:   

a) Greater than the mass of the reactants   

b) Less than the mass of the reactants   

c) Equal to the mass of the reactants   

d) Unrelated to the energy released   

Answer: b) Less than the mass of the reactants 

 

115. In a nuclear reaction notation (^{14}N(p,alpha)^{11}C), 

what does the (alpha) represent?   

a) Neutron   

b) Proton   

c) Photon   

d) Alpha particle   

Answer: d) Alpha particle 

 

116. The energy required to overcome the Coulomb barrier in 

nuclear fusion is known as:   



 

  

a) Activation energy   

b) Binding energy   

c) Potential energy   

d) Excitation energy   

Answer: a) Activation energy 

 

117. The Q-value of a reaction can be calculated using which 

formula?   

a) (Q = (m{text{reactants}} - m{text{products}})c^2)   

b) (Q = m{text{reactants}} times m{text{products}})   

c) (Q = m{text{products}} - m{text{reactants}})   

d) (Q = (m{text{products}} + m{text{reactants}})c)   

Answer: a) (Q = (m{text{reactants}} - 

m{text{products}})c^2) 

 

118. In nuclear reactions, the Coulomb barrier is lower for:   

a) Neutron-induced reactions   

b) Proton-induced reactions   

c) Alpha particle-induced reactions   

d) Gamma-induced reactions   

Answer: a) Neutron-induced reactions 

 

119. Which of the following does not affect the reaction cross-

section?   

a) Energy of the incident particle   

b) Charge of the target nucleus   

c) Spin of the target nucleus   

d) Mass number of the incident particle   

Answer: c) Spin of the target nucleus 

 

120. Nuclear reaction cross-sections depend on:   

a) Energy of the incoming particles   

b) The spin of the nucleus   

c) Both a and b   

d) The speed of light   

Answer: c) Both a and b 

 

121. A nuclear reaction is exothermic when the:   

a) Total mass of the products is greater than the reactants   

b) Total mass of the products is less than the reactants   

c) Neutron number is conserved   

d) Proton number is conserved   

Answer: b) Total mass of the products is less than the 

reactants 

 

122. Which of the following particles typically faces no 

Coulomb barrier in a nuclear reaction?   

a) Neutrons   

b) Protons   

c) Alpha particles   

d) Electrons   

Answer: a) Neutrons 

 

123. In a nuclear reaction, the reaction cross-section increases 

with:   

a) Decreasing energy   

b) Increasing energy (for some energy ranges)   

c) Decreasing mass of the target nucleus   

d) Increasing neutron number   

Answer: b) Increasing energy (for some energy ranges) 

 

124. The symbol for the reaction cross-section is:   

a) (Q)   

b) (sigma)   

c) (Delta)   

d) (alpha)   

Answer: b) (sigma) 

 

125. The reaction cross-section can be interpreted as the:   

a) Probability of a particle interacting with a nucleus   

b) Charge of a nucleus   

c) Number of nucleons involved in a reaction   

d) Mass number of the product nucleus   

Answer: a) Probability of a particle interacting with a nucleus 

 

126. In an endothermic nuclear reaction, energy is:   

a) Released   

b) Absorbed   

c) Conserved   

d) Negligible   

Answer: b) Absorbed 

 

127. For a nuclear reaction to occur, the kinetic energy of the 

incident particle must be greater than:   

a) The binding energy of the nucleus   

b) The Coulomb barrier   

c) The mass of the neutron   

d) The velocity of light   

Answer: b) The Coulomb barrier 

 

128. Which nuclear reaction will have no Coulomb barrier?   

a) Neutron capture reaction   

b) Proton capture reaction   

c) Deuteron fusion reaction   

d) Alpha particle reaction   

Answer: a) Neutron capture reaction 

 

129. What is the significance of the Q-value in nuclear 

reactions?   

a) It determines the direction of the reaction   

b) It helps to calculate the cross-section   

c) It indicates the energy loss   

d) It signifies the charge of the products   

Answer: a) It determines the direction of the reaction 

 

130. The reaction cross-section is influenced by the:   

a) Incident particle’s energy   

b) Target nucleus charge   

c) Target nucleus mass   

d) All of the above   

Answer: d) All of the above 

 

131. In nuclear fusion, the Coulomb barrier is primarily due 

to:   

a) Electromagnetic repulsion between nuclei   

b) The strong nuclear force   

c) Gravitational attraction   

d) Neutron-neutron interaction   

Answer: a) Electromagnetic repulsion between nuclei 

 

132. In a nuclear reaction, the notation ((n, gamma)) means 

that:   

a) A neutron is captured and a photon (gamma) is emitted   

b) A neutron and a gamma particle are emitted   

c) A neutron is captured and a gamma particle is absorbed   

d) A neutron is absorbed and converted into a proton   

Answer: a) A neutron is captured and a photon (gamma) is 

emitted 

 

133. The Q-value of a nuclear reaction indicates whether:   

a) The reaction is exothermic or endothermic   

b) The reaction has a high or low cross-section   

c) The Coulomb barrier is high or low   

d) The products are more or less massive than the reactants   



 

  

Answer: a) The reaction is exothermic or endothermic 

 

134. For nuclear reactions involving light elements, 

overcoming the Coulomb barrier requires:   

a) High temperature and kinetic energy   

b) Low pressure   

c) The presence of heavy nuclei   

d) Zero binding energy   

Answer: a) High temperature and kinetic energy 

 

135. In nuclear reactions, what does the reaction cross-section 

depend on?   

a) The energy of the incoming particle   

b) The target nucleus   

c) The quantum state of the reactants   

d) All of the above   

Answer: d) All of the above 

 

136. Which reaction typically has a higher cross-section?   

a) Neutron-induced reaction   

b) Proton-induced reaction   

c) Alpha particle reaction   

d) Beta decay   

Answer: a) Neutron-induced reaction 

 

137. The Coulomb barrier is higher for nuclei with:   

a) Higher atomic numbers   

b) Lower atomic numbers   

c) More neutrons than protons   

d) Equal protons and neutrons   

Answer: a) Higher atomic numbers 

 

138. When calculating the Q-value of a nuclear reaction, the 

mass is measured in:   

a) Atomic mass units (amu)   

b) Kilograms   

c) Grams   

d) Megajoules   

Answer: a) Atomic mass units (amu) 

 

139. In nuclear reactions, the higher the energy of the 

incoming particle, the:   

a) Higher the cross-section (at certain energy levels)   

b) Lower the probability of reaction   

c) Higher the Coulomb barrier   

d) Smaller the product nuclei   

Answer: a) Higher the cross-section (at certain energy levels) 

 

140. Which of the following typically has the smallest 

Coulomb barrier?   

a) Proton capture reaction   

b) Neutron capture reaction   

c) Alpha capture reaction   

d) Deuteron fusion reaction   

Answer: b) Neutron capture reaction 

 

141. In neutron-induced reactions, which of the following 

particles is not involved in overcoming the Coulomb barrier?   

a) Proton   

b) Neutron   

c) Deuteron   

d) Alpha particle   

Answer: b) Neutron 

 

142. Neutron-induced reactions are more effective because:   

a) Neutrons are neutral and do not face the Coulomb barrier   

b) Neutrons are heavier than protons   

c) Neutrons have higher binding energy   

d) Neutrons have negative charge   

Answer: a) Neutrons are neutral and do not face the Coulomb 

barrier 

 

143. A commonly used source for neutron-induced reactions 

is:   

a) Alpha particles   

b) Deuterium   

c) Uranium-235   

d) Hydrogen   

Answer: c) Uranium-235 

 

144. In a nuclear reaction notation ((n, gamma)), what 

happens?   

a) A neutron is absorbed, and a gamma-ray is emitted   

b) A gamma-ray is absorbed, and a neutron is emitted   

c) A neutron and a gamma-ray are emitted   

d) A gamma-ray is absorbed and converted into a proton   

Answer: a) A neutron is absorbed, and a gamma-ray is emitted 

 

145. Proton-induced reactions are more difficult than neutron-

induced reactions because:   

a) Protons must overcome the Coulomb barrier   

b) Protons are heavier   

c) Protons have a lower energy threshold   

d) Protons do not interact with nuclei   

Answer: a) Protons must overcome the Coulomb barrier 

 

146. Proton-induced reactions are usually conducted at:   

a) Low kinetic energies   

b) High kinetic energies   

c) Zero kinetic energy   

d) Room temperature   

Answer: b) High kinetic energies 

 

147. In a proton-induced reaction ((p, n)), which particle is 

ejected from the nucleus?   

a) Proton   

b) Neutron   

c) Alpha particle   

d) Photon   

Answer: b) Neutron 

 

148. Which of the following is a common application of 

proton-induced reactions?   

a) Radioisotope production   

b) Neutron moderation   

c) Fission chain reactions   

d) Neutron activation analysis   

Answer: a) Radioisotope production 

 

149. Deuteron-induced reactions involve which particles?   

a) Proton and alpha particle   

b) Neutron and proton   

c) Two protons   

d) Photon and neutron   

Answer: b) Neutron and proton 

 

150. In deuteron-induced reactions, the binding energy of the 

deuteron must be:   

a) Overcome by high-energy neutrons   

b) Supplied by gamma rays   

c) Lower than the Coulomb barrier   

d) Low enough to make the deuteron unstable   

Answer: c) Lower than the Coulomb barrier 

 



 

  

151. Which reaction notation best represents a deuteron-

induced reaction?   

a) ((d, n))   

b) ((p, d))   

c) ((d, gamma))   

d) ((n, d))   

Answer: a) ((d, n)) 

 

152. Deuterons are advantageous in nuclear reactions because 

they:   

a) Have a neutral charge   

b) Have a low Coulomb barrier compared to protons   

c) Do not interact with neutrons   

d) Are more massive than neutrons   

Answer: b) Have a low Coulomb barrier compared to protons 

 

153. Deuteron-induced reactions are commonly used in:   

a) Particle accelerators   

b) Nuclear fusion reactors   

c) Alpha decay   

d) Nuclear fission reactors   

Answer: b) Nuclear fusion reactors 

 

154. Photon-induced nuclear reactions typically require:   

a) Gamma rays   

b) X-rays   

c) Neutrons   

d) Deuterons   

Answer: a) Gamma rays 

 

155. In photon-induced reactions, the energy of the photon 

must:   

a) Overcome the binding energy of the nucleus   

b) Be lower than the binding energy   

c) Be proportional to the atomic number   

d) Be absorbed by protons   

Answer: a) Overcome the binding energy of the nucleus 

 

156. Photon-induced reactions are most commonly used in:   

a) Radiotherapy   

b) Alpha decay   

c) Fission   

d) Fusion   

Answer: a) Radiotherapy 

 

157. The notation ((gamma, n)) in photon-induced reactions 

means:   

a) A gamma-ray is absorbed, and a neutron is emitted   

b) A neutron is absorbed, and a gamma-ray is emitted   

c) A gamma-ray and a neutron are absorbed   

d) Both neutron and gamma are emitted   

Answer: a) A gamma-ray is absorbed, and a neutron is emitted 

 

158. Photon-induced reactions have applications in:   

a) Medical imaging   

b) Neutron moderation   

c) Radioisotope production   

d) Energy generation   

Answer: c) Radioisotope production 

 

159. Heavy-ion-induced nuclear reactions involve:   

a) Nuclei with a mass number greater than 4   

b) Protons only   

c) Light elements   

d) Neutrons only   

Answer: a) Nuclei with a mass number greater than 4 

 

160. Heavy ion reactions are preferred for:   

a) Synthesizing new elements   

b) Low-energy reactions   

c) Neutron absorption   

d) Radioactive decay analysis   

Answer: a) Synthesizing new elements 

 

161. Which of the following is an example of a heavy ion 

used in induced reactions?   

a) Carbon-12   

b) Hydrogen   

c) Neutron   

d) Electron   

Answer: a) Carbon-12 

 

162. Heavy-ion-induced reactions are commonly used in:   

a) Superheavy element synthesis   

b) Radioactive decay analysis   

c) Neutron moderation   

d) Gamma-ray production   

Answer: a) Superheavy element synthesis 

 

163. The Coulomb barrier in heavy-ion reactions is typically:   

a) Very high   

b) Negligible   

c) Equal to neutron capture   

d) Proportional to the atomic mass   

Answer: a) Very high 

 

164. To overcome the Coulomb barrier in heavy-ion-induced 

reactions, the ion must have:   

a) High kinetic energy   

b) Low kinetic energy   

c) Neutron-rich composition   

d) Gamma emission   

Answer: a) High kinetic energy 

 

165. Which type of reaction involves no Coulomb barrier at 

all?   

a) Neutron-induced reaction   

b) Proton-induced reaction   

c) Heavy-ion-induced reaction   

d) Photon-induced reaction   

Answer: a) Neutron-induced reaction 

 

166. Photon-induced nuclear reactions are also known as:   

a) Photo-disintegration reactions   

b) Neutron bombardment   

c) Alpha decay   

d) Proton capture   

Answer: a) Photo-disintegration reactions 

 

167. Which of the following particles is involved in neutron-

induced fission?   

a) Neutron   

b) Proton   

c) Alpha particle   

d) Electron   

Answer: a) Neutron 

 

168. Neutron-induced reactions are favored in nuclear reactors 

because:   

a) Neutrons do not face the Coulomb barrier   

b) Neutrons are charged   

c) Neutrons have high mass   

d) Neutrons are abundant in the atmosphere   

Answer: a) Neutrons do not face the Coulomb barrier 



 

  

 

169. Deuteron-induced reactions are frequently used in which 

of the following processes?   

a) Fusion   

b) Fission   

c) Radioactive decay   

d) Alpha emission   

Answer: a) Fusion 

 

170. In deuteron-induced reactions, the deuteron consists of:   

a) One proton and one neutron   

b) Two protons   

c) Two neutrons   

d) One electron and one proton   

Answer: a) One proton and one neutron 

 

171. In nuclear reactors, the process of neutron capture often 

leads to:   

a) Fission or gamma emission   

b) Proton emission   

c) Alpha decay   

d) Electron capture   

Answer: a) Fission or gamma emission 

 

172. In the reaction ((d, p)), what happens?   

a) A deuteron is absorbed, and a proton is emitted   

b) A deuteron is emitted, and a proton is absorbed   

c) A deuteron is absorbed, and a proton is absorbed   

d) A deuteron and a proton are emitted   

Answer: a) A deuteron is absorbed, and a proton is emitted 

 

173. The reaction ((p, alpha)) implies that:   

a) A proton is absorbed, and an alpha particle is emitted   

b) A proton and an alpha particle are emitted   

c) An alpha particle is absorbed, and a proton is emitted   

d) A proton and an alpha particle are absorbed   

Answer: a) A proton is absorbed, and an alpha particle is 

emitted 

 

174. Neutron-induced fission typically occurs in which 

element?   

a) Uranium-235   

b) Hydrogen   

c) Carbon-12   

d) Neon-20   

Answer: a) Uranium-235 

 

175. Heavy ion-induced nuclear reactions are generally 

conducted at: 

a) High energies   

b) Low energies   

c) Room temperature   

d) Low pressure   

Answer: a) High energies 

 

176. Natural radioactivity was first discovered by:   

a) Marie Curie   

b) Henri Becquerel   

c) Ernest Rutherford   

d) James Chadwick   

Answer: b) Henri Becquerel 

 

177. Which of the following is a naturally occurring 

radioactive element?   

a) Uranium   

b) Helium   

c) Neon   

d) Hydrogen   

Answer: a) Uranium 

 

178. Alpha decay is commonly associated with which type of 

element?   

a) Light elements   

b) Heavy elements   

c) Gaseous elements   

d) Stable elements   

Answer: b) Heavy elements 

 

179. The process of emitting radiation naturally without 

external energy input is called:   

a) Artificial radioactivity   

b) Natural radioactivity   

c) Beta decay   

d) Gamma emission   

Answer: b) Natural radioactivity 

 

180. The half-life of a radioactive element is defined as the 

time taken for:   

a) The activity to double   

b) The mass to become stable   

c) Half the original nuclei to decay   

d) The decay constant to increase   

Answer: c) Half the original nuclei to decay 

 

 

 

181. Which of the following particles is emitted in alpha 

decay?   

a) Two protons and two neutrons   

b) One neutron   

c) One proton   

d) Two electrons   

Answer: a) Two protons and two neutrons 

 

182. Beta decay involves the emission of:   

a) An electron or positron   

b) An alpha particle   

c) A gamma-ray   

d) A neutron   

Answer: a) An electron or positron 

 

183. Gamma radiation is characterized by:   

a) High energy and no charge   

b) Low energy and a positive charge   

c) Medium energy and a negative charge   

d) High energy and a positive charge   

Answer: a) High energy and no charge 

 

184. The element radium decays by which type of radiation?   

a) Alpha decay   

b) Beta decay   

c) Gamma decay   

d) Neutron emission   

Answer: a) Alpha decay 

 

185. Which of the following elements is known for its natural 

radioactive decay chain?   

a) Uranium   

b) Oxygen   

c) Carbon   

d) Sodium   

Answer: a) Uranium 

 

186. Artificial radioactivity is produced when:   



 

  

a) A stable nucleus is bombarded with particles   

b) A radioactive nucleus decays naturally   

c) An electron is captured by a proton   

d) A neutron spontaneously decays   

Answer: a) A stable nucleus is bombarded with particles 

 

187. Artificial radioactivity was first discovered by:   

a) Enrico Fermi   

b) Irène Curie and Frédéric Joliot-Curie   

c) Niels Bohr   

d) Otto Hahn   

Answer: b) Irène Curie and Frédéric Joliot-Curie 

 

188. Which of the following particles is typically used to 

induce artificial radioactivity?   

a) Neutrons   

b) Alpha particles   

c) Electrons   

d) Photons   

Answer: a) Neutrons 

 

189. Artificially radioactive isotopes are often used in:   

a) Medical diagnostics and treatment   

b) Atmospheric studies   

c) Food preservation   

d) Fertilizer production   

Answer: a) Medical diagnostics and treatment 

 

190. Which type of radiation is most likely to be used in 

radiotherapy for cancer treatment?   

a) Gamma radiation   

b) Alpha particles   

c) Neutrons   

d) Beta radiation   

Answer: a) Gamma radiation 

 

191. Nuclear fission occurs when:   

a) A heavy nucleus splits into two lighter nuclei   

b) A light nucleus combines with another to form a heavier 

nucleus   

c) A proton is converted into a neutron   

d) An electron is captured by a nucleus   

Answer: a) A heavy nucleus splits into two lighter nuclei 

 

192. Which of the following elements is commonly used as 

fuel in nuclear fission reactors?   

a) Uranium-235   

b) Hydrogen-1   

c) Helium-4   

d) Carbon-12   

Answer: a) Uranium-235 

 

193. The process by which a nucleus absorbs a neutron and 

then splits is called:   

a) Nuclear fission   

b) Nuclear fusion   

c) Alpha decay   

d) Beta decay   

Answer: a) Nuclear fission 

 

194. In a nuclear fission reaction, the total mass of the 

products compared to the original mass is:   

a) Slightly less   

b) Slightly more   

c) Equal   

d) Zero   

Answer: a) Slightly less 

 

195. The energy released in a nuclear fission reaction is due 

to:   

a) The conversion of mass into energy   

b) The splitting of electrons   

c) The absorption of protons   

d) The conservation of angular momentum   

Answer: a) The conversion of mass into energy 

 

196. Which of the following best represents a nuclear fission 

reaction?   

a) (^{235}U + n rightarrow ^{139}Ba + ^{94}Kr + 3n + 

text{energy})   

b) (^{2}H + ^{3}H rightarrow ^{4}He + n + text{energy})   

c) (alpha rightarrow ^{4}He)   

d) (e^- + p^+ rightarrow n)   

Answer: a) (^{235}U + n rightarrow ^{139}Ba + ^{94}Kr + 

3n + text{energy}) 

 

197. A chain reaction in nuclear fission is sustained by the 

release of:   

a) Neutrons   

b) Protons   

c) Alpha particles   

d) Electrons   

Answer: a) Neutrons 

 

198. A controlled nuclear fission reaction is used in:   

a) Nuclear power plants   

b) Nuclear weapons   

c) Solar cells   

d) Chemical batteries   

Answer: a) Nuclear power plants 

 

199. In an uncontrolled fission reaction, what happens?   

a) A rapid, explosive release of energy   

b) A slow, steady energy release   

c) No energy is released   

d) The nucleus combines with another   

Answer: a) A rapid, explosive release of energy 

 

200. Nuclear reactors use which material to slow down 

neutrons?   

a) Moderators like heavy water or graphite   

b) Control rods like cadmium   

c) Alpha particles   

d) Protons   

Answer: a) Moderators like heavy water or graphite 

 

201. Nuclear fusion involves the:   

a) Combination of two light nuclei to form a heavier nucleus   

b) Splitting of a heavy nucleus   

c) Emission of a beta particle   

d) Capture of an electron by a nucleus   

Answer: a) Combination of two light nuclei to form a heavier 

nucleus 

 

202. Which reaction is an example of nuclear fusion?   

a) (^{2}H + ^{3}H rightarrow ^{4}He + n + text{energy})   

b) (^{235}U + n rightarrow ^{139}Ba + ^{94}Kr + 3n + 

text{energy})   

c) (alpha rightarrow ^{4}He)   

d) (e^- + p^+ rightarrow n)   

Answer: a) (^{2}H + ^{3}H rightarrow ^{4}He + n + 

text{energy}) 

 



 

  

203. The energy produced by nuclear fusion in stars is 

primarily due to the fusion of:   

a) Hydrogen nuclei   

b) Carbon nuclei   

c) Oxygen nuclei   

d) Helium nuclei   

Answer: a) Hydrogen nuclei 

 

204. The main challenge in achieving nuclear fusion on Earth 

is:   

a) Containing the extremely high temperatures and pressures 

needed   

b) Obtaining enough nuclear fuel   

c) Controlling the rate of fusion   

d) Generating gamma radiation   

Answer: a) Containing the extremely high temperatures and 

pressures needed 

 

205. Which of the following is an advantage of nuclear fusion 

over nuclear fission?   

a) Fusion produces less radioactive waste   

b) Fusion requires less energy to start   

c) Fusion is easier to control   

d) Fusion produces more protons   

Answer: a) Fusion produces less radioactive waste 

 

206. In nuclear fusion, the energy released is a result of:   

a) Mass defect being converted to energy   

b) Electrons combining with neutrons   

c) Alpha particles being emitted   

d) The splitting of large nuclei   

Answer: a) Mass defect being converted to energy 

 

207. Which of the following isotopes are commonly used in 

nuclear fusion experiments?   

a) Deuterium and tritium   

b) Uranium and plutonium   

c) Helium and neon   

d) Carbon and nitrogen   

Answer: a) Deuterium and tritium 

 

208. Nuclear fusion reactions in the Sun primarily convert 

hydrogen into:   

a) Helium   

b) Carbon   

c) Oxygen   

d) Nitrogen   

Answer: a) Helium 

 

209. Nuclear fusion is often referred to as the process that 

powers:   

a) Stars and the Sun   

b) Nuclear reactors   

c) Chemical batteries   

d) Geothermal energy   

Answer: a) Stars and the Sun 

 

210. What is the primary obstacle to achieving practical 

nuclear fusion on Earth?   

a) The need for extremely high temperatures and pressures   

b) Lack of fuel sources   

c) Inefficient energy release   

d) High costs of materials   

Answer: a) The need for extremely high temperatures and 

pressures 

 

211. Natural radioactive decay can be used to date:   

a) Geological samples   

b) Chemical reactions   

c) Biological processes   

d) Atmospheric conditions   

Answer: a) Geological samples 

 

212. Which of the following is an example of a naturally 

occurring radioactive gas?   

a) Radon   

b) Argon   

c) Neon   

d) Xenon   

Answer: a) Radon 

 

213. The study of radioactive decay in archeological samples 

helps determine their:   

a) Age   

b) Chemical composition   

c) Physical properties   

d) Magnetic fields   

Answer: a) Age 

 

214. Which type of radiation has the highest penetration 

power?   

a) Gamma rays   

b) Alpha particles   

c) Beta particles   

d) Neutrons   

Answer: a) Gamma rays 

 

215. The process of nuclear fusion is responsible for:   

a) The energy produced by the Sun and other stars   

b) The operation of nuclear power plants   

c) The splitting of heavy atomic nuclei   

d) The decay of radioactive isotopes   

Answer: a) The energy produced by the Sun and other stars 

 

216. Which principle is used in a nuclear reactor to control the 

rate of the fission reaction?   

a) Insertion of control rods   

b) Increasing the temperature   

c) Using a moderator   

d) Adding fuel   

Answer: a) Insertion of control rods 

 

217. The concept of "chain reaction" is associated with which 

nuclear process?   

a) Nuclear fission   

b) Nuclear fusion   

c) Radioactive decay   

d) Alpha decay   

Answer: a) Nuclear fission 

 

218. In nuclear fusion reactors, what is the role of magnetic 

confinement?   

a) To contain the hot plasma   

b) To cool the reactor   

c) To shield the reactor from radiation   

d) To supply fuel   

Answer: a) To contain the hot plasma 

 

219. The primary difference between nuclear fission and 

fusion is:   

a) Fission splits heavy nuclei while fusion combines light 

nuclei   

b) Fusion splits heavy nuclei while fission combines light 

nuclei   



 

  

c) Fission occurs in stars while fusion occurs in reactors   

d) Fusion produces radioactive waste while fission does not   

Answer: a) Fission splits heavy nuclei while fusion combines 

light nuclei 

 

220. The energy produced by nuclear fusion is approximately:   

a) 10 times greater than that of fission   

b) 100 times greater than that of fission   

c) Equal to that of fission   

d) Less than that of fission   

Answer: b) 100 times greater than that of fission 

 

221. Which type of nuclear decay involves the emission of a 

helium nucleus?   

a) Alpha decay   

b) Beta decay   

c) Gamma decay   

d) Neutron emission   

Answer: a) Alpha decay 

 

222. In beta decay, what particle is emitted when a neutron 

converts into a proton?   

a) An electron   

b) A positron   

c) A neutron   

d) A gamma ray   

Answer: a) An electron 

 

223. Which type of decay is often accompanied by the 

emission of gamma rays?   

a) Alpha decay   

b) Beta decay   

c) Gamma decay   

d) Spontaneous fission   

Answer: b) Beta decay 

 

224. What is the characteristic feature of gamma radiation?   

a) High energy and no mass   

b) Low energy and high mass   

c) Medium energy and charge   

d) High mass and charge   

Answer: a) High energy and no mass 

 

225. In positron emission, a proton is converted into a:   

a) Neutron   

b) Electron   

c) Alpha particle   

d) Neutron and an electron   

Answer: a) Neutron 

 

226. Which type of nuclear decay involves the emission of a 

neutrino?   

a) Alpha decay   

b) Beta decay   

c) Gamma decay   

d) Positron emission   

Answer: b) Beta decay 

 

227. What is the primary difference between alpha and beta 

particles?   

a) Alpha particles are heavier and positively charged, while 

beta particles are lighter and negatively charged   

b) Beta particles are heavier and positively charged, while 

alpha particles are lighter and neutral   

c) Alpha particles are neutrally charged, while beta particles 

are positively charged   

d) Alpha particles are faster than beta particles   

Answer: a) Alpha particles are heavier and positively charged, 

while beta particles are lighter and negatively charged 

 

228. Which type of decay results in the transformation of an 

atom into a different element?   

a) Alpha decay   

b) Beta decay   

c) Gamma decay   

d) Both alpha and beta decay   

Answer: d) Both alpha and beta decay 

 

229. The process of spontaneous emission of an alpha particle 

is called:   

a) Alpha decay   

b) Beta decay   

c) Gamma decay   

d) Neutron emission   

Answer: a) Alpha decay 

 

230. What does the term “half-life” refer to in radioactive 

decay?   

a) The time required for half of the radioactive nuclei to decay   

b) The time for the radioactivity to increase by half   

c) The time for the radioactive material to double   

d) The period during which radiation is stable   

Answer: a) The time required for half of the radioactive nuclei 

to decay 

 

231. The decay constant (λ) in radioactive decay is:   

a) The fraction of nuclei that decay per unit time   

b) The time for half of the nuclei to decay   

c) The total number of nuclei present   

d) The energy of emitted radiation   

Answer: a) The fraction of nuclei that decay per unit time 

 

232. The relationship between half-life (T₁/₂) and decay 

constant (λ) is given by:   

a) (T{1/2} = frac{ln 2}{lambda})   

b) (T{1/2} = lambda ln 2)   

c) (lambda = frac{T{1/2}}{ln 2})   

d) (lambda = T{1/2} ln 2)   

Answer: a) (T{1/2} = frac{ln 2}{lambda}) 

 

233. The activity of a radioactive sample is defined as:   

a) The number of decays per unit time   

b) The total number of radioactive nuclei present   

c) The mass of the radioactive substance   

d) The time elapsed since the sample was prepared   

Answer: a) The number of decays per unit time 

 

234. In radioactive decay kinetics, the term “exponential 

decay” refers to:   

a) The rate at which the number of radioactive nuclei 

decreases over time   

b) The increase in activity with time   

c) The linear decrease in the number of nuclei   

d) The logarithmic decrease in activity   

Answer: a) The rate at which the number of radioactive nuclei 

decreases over time 

 

235. The decay curve of a radioactive isotope is best described 

as:   

a) An exponential decrease   

b) A linear decrease   

c) A constant value   

d) A sinusoidal function   

Answer: a) An exponential decrease 



 

  

 

236. In a first-order decay process, the rate of decay is 

proportional to:   

a) The number of remaining radioactive nuclei   

b) The total initial number of nuclei   

c) The square of the number of nuclei   

d) The time elapsed   

Answer: a) The number of remaining radioactive nuclei 

 

237. What is the main advantage of using radioactive tracers 

in scientific experiments?   

a) They provide a means to follow the movement of 

substances   

b) They increase the temperature of the reaction   

c) They decrease the time required for reactions   

d) They enhance the color of substances   

Answer: a) They provide a means to follow the movement of 

substances 

 

238. In which type of radioactive decay is a neutrino emitted?   

a) Beta decay   

b) Alpha decay   

c) Gamma decay   

d) Neutron emission   

Answer: a) Beta decay 

 

239. The term “radioactive equilibrium” refers to a situation 

where:   

a) The rate of production of radioactive nuclei equals the rate 

of their decay   

b) The sample is no longer radioactive   

c) The radioactive decay rate increases exponentially   

d) The half-life of the isotopes changes   

Answer: a) The rate of production of radioactive nuclei equals 

the rate of their decay 

 

240. Which method is commonly used to measure the activity 

of a radioactive sample?   

a) Geiger-Müller counter   

b) Spectrophotometer   

c) pH meter   

d) Mass spectrometer   

Answer: a) Geiger-Müller counter 

 

241. The kinetic equation for radioactive decay is expressed 

as:   

a) (N(t) = N0 e^{-lambda t})   

b) (N(t) = N0 + lambda t)   

c) (N(t) = N0 ln(lambda t))   

d) (N(t) = N0 - lambda t)   

Answer: a) (N(t) = N0 e^{-lambda t}) 

 

242. Which of the following is NOT a type of nuclear decay?   

a) Alpha decay   

b) Beta decay   

c) Gamma decay   

d) Molecular decay   

Answer: d) Molecular decay 

 

243. If a radioactive sample has a half-life of 10 hours, how 

long will it take for one-quarter of the sample to remain?   

a) 20 hours   

b) 30 hours   

c) 40 hours   

d) 50 hours   

Answer: a) 20 hours 

 

244. What does the term “mean life” of a radioactive 

substance refer to?   

a) The average time a nucleus exists before decaying   

b) The time it takes for the activity to drop to half   

c) The total time of decay events   

d) The time taken for the sample to become stable   

Answer: a) The average time a nucleus exists before decaying 

 

245. The term “decay constant” ((lambda)) is related to the:   

a) Probability of decay of a nucleus per unit time   

b) Mass of the radioactive sample   

c) Volume of the radioactive sample   

d) Temperature of the radioactive sample   

Answer: a) Probability of decay of a nucleus per unit time 

 

246. Radioactive isotopes that are used in medical imaging are 

known as:   

a) Radiotracers   

b) Chemical tracers   

c) Molecular probes   

d) Physical indicators   

Answer: a) Radiotracers 

 

247. The activity of a radioactive sample is directly 

proportional to:   

a) The number of radioactive nuclei present   

b) The decay constant   

c) The half-life of the isotope   

d) The energy of emitted radiation   

Answer: a) The number of radioactive nuclei present 

 

248. For a sample undergoing exponential decay, which 

parameter remains constant over time?   

a) Decay constant   

b) Half-life   

c) Total number of nuclei   

d) Activity   

Answer: a) Decay constant 

 

249. The process of radioactive decay can be described 

mathematically as a:   

a) First-order reaction   

b) Zero-order reaction   

c) Second-order reaction   

d) Third-order reaction   

Answer: a) First-order reaction 

 

250. In radioactive decay, the term “activity” refers to:   

a) The number of disintegrations occurring per unit time   

b) The energy released per disintegration   

c) The volume of the radioactive sample   

d) The mass of the radioactive sample   

Answer: a) The number of disintegrations occurring per unit 

time 

 

251. What type of radiation is most effectively stopped by a 

sheet of paper?   

a) Alpha particles   

b) Beta particles   

c) Gamma rays   

d) Neutrons   

Answer: a) Alpha particles 

 

252. Which type of radiation requires several centimeters of 

lead or concrete for effective shielding?   

a) Alpha particles   

b) Beta particles   



 

  

c) Gamma rays   

d) Neutrons   

Answer: c) Gamma rays 

 

253. What is the primary mechanism by which alpha particles 

interact with matter?   

a) Ionization   

b) Scattering   

c) Absorption   

d) Reflection   

Answer: a) Ionization 

 

254. Which type of radiation has the greatest penetrating 

power?   

a) Alpha particles   

b) Beta particles   

c) Gamma rays   

d) Alpha particles and beta particles equally   

Answer: c) Gamma rays 

 

255. Beta particles are primarily stopped by:   

a) A few millimeters of plastic or glass   

b) A few centimeters of aluminum   

c) A few meters of concrete   

d) A few meters of water   

Answer: b) A few centimeters of aluminum 

 

256. Neutron radiation is best moderated by:   

a) Hydrogen-rich materials   

b) Lead   

c) Aluminum   

d) Concrete   

Answer: a) Hydrogen-rich materials 

 

257. The phenomenon of "Cherenkov radiation" occurs when:   

a) A charged particle travels faster than the speed of light in a 

medium   

b) Alpha particles interact with high atomic number materials   

c) Beta particles slow down in a material   

d) Gamma rays are absorbed by a material   

Answer: a) A charged particle travels faster than the speed of 

light in a medium 

 

258. What is the main effect of radiation on biological tissues?   

a) Ionization of molecules   

b) Reflection of radiation   

c) Emission of secondary radiation   

d) Scattering of radiation   

Answer: a) Ionization of molecules 

 

259. In radiation protection, which material is commonly used 

to shield against beta particles?   

a) Plastic   

b) Lead   

c) Glass   

d) Concrete   

Answer: a) Plastic 

 

260. The linear energy transfer (LET) of radiation describes:   

a) The amount of energy deposited per unit length of travel 

through matter   

b) The speed of radiation through different materials   

c) The total energy of the radiation beam   

d) The distance radiation travels before being absorbed   

Answer: a) The amount of energy deposited per unit length of 

travel through matter 

 

261. What is the purpose of using a scintillation detector in 

radiation measurement?   

a) To detect and measure radiation by producing flashes of 

light   

b) To absorb radiation and measure its impact   

c) To scatter radiation and analyze its spectrum   

d) To reflect radiation and measure its intensity   

Answer: a) To detect and measure radiation by producing 

flashes of light 

 

262. Which of the following materials is most effective at 

shielding against gamma rays?   

a) Lead   

b) Plastic   

c) Aluminum   

d) Wood   

Answer: a) Lead 

 

263. The attenuation of radiation through a material is 

described by:   

a) The Beer-Lambert law   

b) The Law of Reflection   

c) The Law of Scattering   

d) The Law of Absorption   

Answer: a) The Beer-Lambert law 

 

264. The range of alpha particles in air is typically:   

a) A few centimeters   

b) A few meters   

c) A few millimeters   

d) A few kilometers   

Answer: a) A few centimeters 

 

265. The term "radiation dose" refers to:   

a) The amount of radiation energy absorbed by a material or 

organism   

b) The intensity of the radiation source   

c) The speed of the radiation particles   

d) The penetration depth of the radiation   

Answer: a) The amount of radiation energy absorbed by a 

material or organism 

 

266. Which of the following is used to measure the dose of 

ionizing radiation received by a person?   

a) Dosimeter   

b) Spectrometer   

c) Microscope   

d) Radiometer   

Answer: a) Dosimeter 

 

267. What is the effect of high atomic number (Z) materials 

on gamma rays?   

a) They increase the probability of photoelectric absorption   

b) They decrease the scattering of gamma rays   

c) They increase the penetration depth   

d) They reduce the energy of gamma rays   

Answer: a) They increase the probability of photoelectric 

absorption 

 

268. When beta particles interact with matter, they primarily 

cause:   

a) Ionization and excitation of atoms   

b) Emission of gamma rays   

c) Production of alpha particles   

d) Absorption of neutrons   

Answer: a) Ionization and excitation of atoms 

 



 

  

269. The main hazard of neutron radiation in a reactor 

environment is:   

a) Activation of materials and increased radioactivity   

b) Direct damage to biological tissues   

c) Emission of gamma rays   

d) Production of alpha particles   

Answer: a) Activation of materials and increased radioactivity 

 

270. Which of the following is a common method for 

detecting alpha particles?   

a) Alpha particle detector   

b) Scintillation counter   

c) Gas-filled detector   

d) Ionization chamber   

Answer: a) Alpha particle detector 

 

271. The photoelectric effect involves:   

a) The emission of electrons from a material when exposed to 

light   

b) The scattering of photons by electrons   

c) The creation of particle-antiparticle pairs   

d) The absorption of photons by a material   

Answer: a) The emission of electrons from a material when 

exposed to light 

 

272. Which equation describes the kinetic energy of the 

emitted photoelectron in the photoelectric effect?   

a) (K.E. = hnu - phi)   

b) (K.E. = phi - hnu)   

c) (K.E. = hnu times phi)   

d) (K.E. = frac{hnu}{phi})   

Answer: a) (K.E. = hnu - phi) 

 

273. In the Compton scattering effect, the wavelength of the 

scattered photon:   

a) Increases   

b) Decreases   

c) Remains constant   

d) Becomes zero   

Answer: a) Increases 

 

274. The Compton wavelength shift is most pronounced 

when:   

a) The incident photon has high energy   

b) The incident photon has low energy   

c) The scattering angle is small   

d) The scattering angle is zero   

Answer: a) The incident photon has high energy 

 

275. The Compton scattering formula relates the change in 

wavelength to:   

a) The scattering angle and the energy of the incident photon   

b) The energy of the scattered photon and the material density   

c) The velocity of the electron and the incident photon energy   

d) The temperature of the material and the photon energy   

Answer: a) The scattering angle and the energy of the incident 

photon 

 

 

 

276. Pair production occurs when:   

a) A photon interacts with an electromagnetic field and creates 

an electron-positron pair   

b) An electron is emitted from a material due to photon 

interaction   

c) A photon is scattered off an electron   

d) An electron and a positron annihilate to produce a photon   

Answer: a) A photon interacts with an electromagnetic field 

and creates an electron-positron pair 

 

277. For pair production to occur, the energy of the incoming 

photon must be:   

a) Greater than twice the rest mass energy of an electron   

b) Equal to the rest mass energy of an electron   

c) Less than twice the rest mass energy of an electron   

d) Zero   

Answer: a) Greater than twice the rest mass energy of an 

electron 

 

278. In photoelectric effect, the work function ((phi)) 

represents:   

a) The minimum energy required to eject an electron from the 

surface of a material   

b) The maximum energy of the emitted electron   

c) The energy of the incident photon   

d) The total energy of the emitted photon   

Answer: a) The minimum energy required to eject an electron 

from the surface of a material 

 

279. The Compton wavelength shift depends on:   

a) The scattering angle of the photon   

b) The mass of the electron   

c) The wavelength of the incident photon   

d) The density of the material   

Answer: a) The scattering angle of the photon 

 

280. Pair production results in the creation of:   

a) An electron and a positron   

b) Two photons   

c) An electron and a neutron   

d) A photon and a neutron   

Answer: a) An electron and a positron 

 

281. Which type of radiation interaction is most likely to 

occur with high-energy photons in matter?   

a) Compton scattering   

b) Photoelectric effect   

c) Pair production   

d) Bremsstrahlung   

Answer: c) Pair production 

 

282. The energy threshold for pair production is 

approximately:   

a) 1.022 MeV   

b) 0.511 MeV   

c) 2.044 MeV   

d) 0.256 MeV   

Answer: a) 1.022 MeV 

 

283. The photoelectric effect is most likely to occur with:   

a) Low-energy photons and high atomic number materials   

b) High-energy photons and low atomic number materials   

c) Low-energy photons and low atomic number materials   

d) High-energy photons and high atomic number materials   

Answer: a) Low-energy photons and high atomic number 

materials 

 

284. The change in the wavelength of a photon due to 

Compton scattering is called:   

a) Compton shift   

b) Photoelectric shift   

c) Pair production shift   

d) Bremsstrahlung shift   

Answer: a) Compton shift 



 

  

 

285. In the Compton effect, the increase in wavelength of 

scattered photons is due to:   

a) Transfer of energy to the recoiling electron   

b) Decrease in the energy of the incident photon   

c) Absorption of the photon by the material   

d) Emission of secondary photons   

Answer: a) Transfer of energy to the recoiling electron 

 

286. The photoelectric effect is characterized by:   

a) A discrete energy spectrum of emitted electrons   

b) A continuous energy spectrum of emitted electrons   

c) The emission of gamma rays   

d) The scattering of photons by electrons   

Answer: a) A discrete energy spectrum of emitted electrons 

 

287. The probability of pair production increases with:   

a) Photon energy   

b) Scattering angle   

c) Wavelength of incident photon   

d) Material density   

Answer: a) Photon energy 

 

288. In photoelectric effect, the emitted photoelectron's 

maximum kinetic energy depends on:   

a) The photon energy and the work function   

b) The scattering angle   

c) The energy of the scattered photon   

d) The density of the material   

Answer: a) The photon energy and the work function 

 

289. Compton scattering results in:   

a) An increase in wavelength of the scattered photon   

b) A decrease in wavelength of the scattered photon   

c) No change in wavelength of the photon   

d) The production of additional photons   

Answer: a) An increase in wavelength of the scattered photon 

 

290. The photoelectric effect provides evidence for:   

a) The particle nature of light   

b) The wave nature of light   

c) The quantum nature of matter   

d) The relativistic nature of particles   

Answer: a) The particle nature of light 

 

311. The primary principle behind the detection of 

radioactivity involves:   

a) Measuring the ionization of a material caused by 

radioactive decay   

b) Calculating the energy of the emitted photons   

c) Directly visualizing the radioactive particles   

d) Observing changes in the chemical composition of the 

sample   

Answer: a) Measuring the ionization of a material caused by 

radioactive decay 

 

312. Which type of detector is commonly used for detecting 

alpha particles?   

a) Gas-filled detector   

b) Scintillation detector   

c) Liquid scintillation counter   

d) Semiconductor detector   

Answer: a) Gas-filled detector 

 

313. A Geiger-Muller (GM) counter is used primarily to 

detect:   

a) Alpha, beta, and gamma radiation   

b) Only alpha particles   

c) Only beta particles   

d) Only gamma rays   

Answer: a) Alpha, beta, and gamma radiation 

 

314. The scintillation detector operates by:   

a) Using a scintillating material that emits light when struck 

by ionizing radiation   

b) Counting ion pairs produced in a gas   

c) Measuring the electrical charge of emitted particles   

d) Absorbing radiation in a material   

Answer: a) Using a scintillating material that emits light when 

struck by ionizing radiation 

 

315. The efficiency of a detector in capturing radiation is 

termed:   

a) Detection efficiency   

b) Resolution   

c) Sensitivity   

d) Energy threshold   

Answer: a) Detection efficiency 

 

316. Fundamental particles detected by radiation detectors 

include:   

a) Electrons, protons, neutrons, alpha particles, beta particles   

b) Neutrons, neutrinos, muons, photons, gamma rays   

c) Positrons, photons, mesons, neutrinos, beta particles   

d) Photons, positrons, neutrinos, gamma rays, alpha particles   

Answer: a) Electrons, protons, neutrons, alpha particles, beta 

particles 

 

317. In a scintillation detector, the light produced is typically 

detected by:   

a) A photomultiplier tube   

b) A Geiger-Muller tube   

c) A semiconductor detector   

d) A liquid scintillation counter   

Answer: a) A photomultiplier tube 

 

318. A semiconductor detector is particularly useful for:   

a) High-resolution energy measurements   

b) Low-energy radiation detection   

c) Measuring magnetic fields   

d) Counting high-energy gamma rays   

Answer: a) High-resolution energy measurements 

 

319. The principle of operation of a liquid scintillation counter 

involves:   

a) Detection of light emitted by a scintillating liquid   

b) Measuring ionization in a gas   

c) Detecting changes in electrical conductivity   

d) Counting emitted photons   

Answer: a) Detection of light emitted by a scintillating liquid 

 

320. Which type of radiation is least penetrating and is best 

detected by:   

a) Alpha particles, using a thin window detector   

b) Beta particles, using a thick window detector   

c) Gamma rays, using a scintillation detector   

d) X-rays, using a gas-filled detector   

Answer: a) Alpha particles, using a thin window detector 

 

321. In radiation detection, the term "background radiation" 

refers to:   

a) Radiation from natural and artificial sources present in the 

environment   

b) Radiation that is absorbed by the detector   



 

  

c) Radiation that is generated by the detector itself   

d) Radiation produced by the detector's own material   

Answer: a) Radiation from natural and artificial sources 

present in the environment 

 

322. The energy of gamma rays is typically measured using:   

a) A scintillation detector or a high-purity germanium detector   

b) A Geiger-Muller counter   

c) A beta particle counter   

d) A neutron detector   

Answer: a) A scintillation detector or a high-purity germanium 

detector 

 

323. The interaction of beta particles with matter is primarily 

through:   

a) Ionization and excitation of atoms   

b) Scattering off of nuclei   

c) Capture by neutrons   

d) Pair production   

Answer: a) Ionization and excitation of atoms 

 

324. A neutron detector often utilizes:   

a) A boron-loaded scintillator or a helium-3 gas detector   

b) A scintillation crystal   

c) A Geiger-Muller tube   

d) A high-purity germanium detector   

Answer: a) A boron-loaded scintillator or a helium-3 gas 

detector 

 

325. The principle of a Cherenkov detector involves:   

a) Emission of light when a charged particle travels faster than 

the speed of light in a medium   

b) Interaction of photons with a scintillating material   

c) Measurement of the electrical charge of emitted particles   

d) Production of secondary electrons by a radioactive source   

Answer: a) Emission of light when a charged particle travels 

faster than the speed of light in a medium 

 

326. The main disadvantage of a Geiger-Muller counter is:   

a) Limited energy resolution   

b) High cost   

c) High sensitivity to alpha particles only   

d) Slow response time   

Answer: a) Limited energy resolution 

 

327. For accurate measurement of radiation, a detector must 

have:   

a) High sensitivity and resolution   

b) High volume   

c) High electrical conductivity   

d) Large size   

Answer: a) High sensitivity and resolution 

 

328. Which detector is best suited for detecting very low 

levels of radiation?   

a) A high-purity germanium detector   

b) A scintillation detector   

c) A Geiger-Muller counter   

d) A neutron counter   

Answer: a) A high-purity germanium detector 

 

329. In radiation detection, the term "count rate" refers to:   

a) The number of detected radiation events per unit time   

b) The energy of the detected radiation   

c) The amount of background radiation   

d) The efficiency of the detector   

Answer: a) The number of detected radiation events per unit 

time 

 

330. The primary function of a detector's shielding is to:   

a) Protect the detector from background radiation and 

environmental influences   

b) Increase the sensitivity of the detector   

c) Enhance the resolution of the detector   

d) Amplify the detected signal   

Answer: a) Protect the detector from background radiation and 

environmental influences 

 

331. Nuclear spectroscopy primarily focuses on:   

a) The study of energy levels and transitions in atomic nuclei   

b) The analysis of electronic transitions in atoms   

c) The measurement of molecular vibrations   

d) The detection of electromagnetic radiation   

Answer: a) The study of energy levels and transitions in 

atomic nuclei 

 

332. The technique used in nuclear spectroscopy to measure 

gamma rays emitted from a radioactive source is called:   

a) Gamma-ray spectroscopy   

b) Alpha spectroscopy   

c) Mass spectroscopy   

d) Neutron spectroscopy   

Answer: a) Gamma-ray spectroscopy 

 

333. A commonly used detector in gamma-ray spectroscopy 

is:   

a) High-purity germanium detector   

b) Geiger-Muller tube   

c) Scintillation counter   

d) Liquid scintillation counter   

Answer: a) High-purity germanium detector 

 

334. The energy resolution of a gamma-ray detector is defined 

by:   

a) The ability to distinguish between gamma rays of different 

energies   

b) The total amount of detected gamma rays   

c) The thickness of the detector material   

d) The sensitivity of the detector to alpha particles   

Answer: a) The ability to distinguish between gamma rays of 

different energies 

 

335. The term "nuclear spin" refers to:   

a) The intrinsic angular momentum of a nucleus   

b) The rotational motion of an atom   

c) The orbital angular momentum of electrons   

d) The magnetic moment of an electron   

Answer: a) The intrinsic angular momentum of a nucleus 

 

336. In nuclear spectroscopy, a "gamma-ray peak" on a 

spectrum corresponds to:   

a) A specific energy transition within the nucleus   

b) The total count of detected gamma rays   

c) The background radiation level   

d) The rate of alpha particle emission   

Answer: a) A specific energy transition within the nucleus 

 

337. The principle of "nuclear magnetic resonance (NMR)" 

spectroscopy is based on:   

a) The interaction of nuclear spins with an external magnetic 

field   

b) The absorption of gamma rays by the nucleus   

c) The emission of beta particles from the nucleus   



 

  

d) The scattering of neutrons by the nucleus   

Answer: a) The interaction of nuclear spins with an external 

magnetic field 

 

338. An important factor in improving the sensitivity of 

gamma-ray spectroscopy is:   

a) Increasing the efficiency of the detector   

b) Reducing the size of the sample   

c) Using a thicker detector material   

d) Lowering the operating temperature of the detector   

Answer: a) Increasing the efficiency of the detector 

 

339. In nuclear spectroscopy, the term "energy calibration" 

refers to:   

a) The process of correlating the detector response with 

known energy values   

b) Adjusting the detector to improve its sensitivity   

c) Measuring the count rate of gamma rays   

d) Optimizing the sample preparation   

Answer: a) The process of correlating the detector response 

with known energy values 

 

340. The term "multipolarity" in nuclear spectroscopy refers 

to:   

a) The type of radiation emitted during nuclear transitions   

b) The number of energy levels involved in a nuclear 

transition   

c) The arrangement of nuclear spins in an external magnetic 

field   

d) The complexity of the detected gamma-ray spectrum   

Answer: a) The type of radiation emitted during nuclear 

transitions 

 

341. A "nuclear isomer" is:   

a) A nucleus with the same atomic number and mass number 

but different energy states   

b) A different element with the same mass number   

c) A molecule with the same nuclear configuration but 

different chemical properties   

d) An isotope with a different number of neutrons   

Answer: a) A nucleus with the same atomic number and mass 

number but different energy states 

 

342. The "photopeak" in a gamma-ray spectrum represents:   

a) The energy of gamma rays that are directly detected by the 

detector   

b) The background radiation level   

c) The low-energy gamma rays that are absorbed   

d) The secondary radiation emitted by the sample   

Answer: a) The energy of gamma rays that are directly 

detected by the detector 

 

343. In nuclear spectroscopy, a "coincidence measurement" is 

used to:   

a) Detect correlated gamma-ray emissions from the same 

nuclear decay event   

b) Measure the time delay between two different types of 

radiation   

c) Analyze the background radiation level   

d) Calibrate the energy scale of the detector   

Answer: a) Detect correlated gamma-ray emissions from the 

same nuclear decay event 

 

344. The "lifetime" of a nuclear excited state is related to:   

a) The width of the gamma-ray peak in the spectrum   

b) The energy of the emitted gamma rays   

c) The type of radiation detected   

d) The decay constant of the nucleus   

Answer: a) The width of the gamma-ray peak in the spectrum 

 

345. The "half-life" of a radioactive isotope is defined as:   

a) The time required for half of the radioactive nuclei in a 

sample to decay   

b) The time it takes for the nucleus to reach its ground state   

c) The time required for the intensity of radiation to double   

d) The duration of a single nuclear decay event   

Answer: a) The time required for half of the radioactive nuclei 

in a sample to decay 

 

346. The "decay scheme" of a radioactive isotope describes:   

a) The sequence of nuclear transitions and the emitted 

radiation types   

b) The chemical reactions involving the isotope   

c) The physical arrangement of the detector   

d) The energy levels of the electrons in the atom   

Answer: a) The sequence of nuclear transitions and the 

emitted radiation types 

 

347. The term "resonance fluorescence" in nuclear 

spectroscopy refers to:   

a) The re-emission of gamma rays by a nucleus after 

absorbing them   

b) The emission of photons when a nucleus transitions 

between energy levels   

c) The interaction of neutrons with the nucleus   

d) The absorption of light by the detector material   

Answer: a) The re-emission of gamma rays by a nucleus after 

absorbing them 

 

348. The "gamma-ray angular correlation" technique is used 

to:   

a) Study the angular distribution of gamma rays emitted 

during nuclear transitions   

b) Measure the energy of gamma rays   

c) Analyze the time distribution of emitted radiation   

d) Determine the background radiation level   

Answer: a) Study the angular distribution of gamma rays 

emitted during nuclear transitions 

 

349. In gamma-ray spectroscopy, the term "peak-to-total ratio" 

refers to:   

a) The ratio of the counts in the photopeak to the total number 

of detected counts   

b) The ratio of background radiation to peak counts   

c) The ratio of gamma-ray energy to the detected count rate   

d) The ratio of the photopeak width to the total energy range   

Answer: a) The ratio of the counts in the photopeak to the 

total number of detected counts 

 

350. The "Coster-Kronig transition" refers to:   

a) An internal conversion process where an electron is ejected 

from an atom due to gamma-ray absorption   

b) A transition between energy levels within the nucleus   

c) The interaction of alpha particles with matter   

d) The emission of characteristic X-rays from the atom   

Answer: a) An internal conversion process where an electron 

is ejected from an atom due to gamma-ray absorption 

 

351. A semiconductor detector operates based on:   

a) The creation and collection of electron-hole pairs in a 

semiconductor material   

b) The ionization of a gas   

c) The scintillation of a material   

d) The detection of photons using a photomultiplier tube   



 

  

Answer: a) The creation and collection of electron-hole pairs 

in a semiconductor material 

 

352. Which material is commonly used in high-purity 

germanium (HPGe) detectors?   

a) Germanium   

b) Silicon   

c) Cadmium Telluride   

d) Sodium Iodide   

Answer: a) Germanium 

 

353. The primary advantage of using a semiconductor detector 

over a scintillation detector is:   

a) Higher energy resolution   

b) Greater sensitivity to beta particles   

c) Lower cost   

d) Easier to use for alpha particles   

Answer: a) Higher energy resolution 

 

354. In semiconductor detectors, the "dead layer" refers to:   

a) A thin layer of material on the detector surface that does not 

contribute to charge collection   

b) The part of the detector that is actively involved in 

radiation detection   

c) The area where scintillation light is emitted   

d) The region where high-energy photons are absorbed   

Answer: a) A thin layer of material on the detector surface that 

does not contribute to charge collection 

 

355. The "bias voltage" applied to a semiconductor detector is 

used to:   

a) Create an electric field that separates and collects charge 

carriers   

b) Increase the scintillation light output   

c) Decrease the detector's energy resolution   

d) Enhance the sensitivity to gamma rays   

Answer: a) Create an electric field that separates and collects 

charge carriers 

 

356. The term "energy resolution" in semiconductor detectors 

refers to:   

a) The ability to distinguish between gamma rays of different 

energies   

b) The total amount of detected radiation   

c) The count rate of detected particles   

d) The efficiency of the detector in capturing radiation   

Answer: a) The ability to distinguish between gamma rays of 

different energies 

 

357. Silicon detectors are commonly used for:   

a) Detecting charged particles and X-rays   

b) Detecting high-energy gamma rays   

c) Measuring neutron flux   

d) Scintillation of visible light   

Answer: a) Detecting charged particles and X-rays 

 

358. The "full-width at half maximum (FWHM)" in 

semiconductor detectors refers to:   

a) The width of the energy peak in the spectrum at half of its 

maximum height   

b) The total amount of detected energy   

c) The count rate of gamma rays   

d) The energy resolution of the detector   

Answer: a) The width of the energy peak in the spectrum at 

half of its maximum height 

 

359. Which of the following semiconductor materials is 

known for its use in gamma-ray spectroscopy?   

a) High-purity germanium   

b) Silicon   

c) Lithium iodide   

d) Sodium iodide   

Answer: a) High-purity germanium 

 

360. The primary purpose of cooling in high-purity 

germanium detectors is to:   

a) Reduce thermal noise and improve energy resolution   

b) Increase the scintillation efficiency   

c) Enhance the charge collection efficiency   

d) Improve the sensitivity to alpha particles   

Answer: a) Reduce thermal noise and improve energy 

resolution 

 

 

 

361. The term "p-n junction" in semiconductor detectors refers 

to:   

a) The boundary between p-type and n-type semiconductor 

materials where charge separation occurs   

b) The interface between the detector and the photomultiplier 

tube   

c) The region where scintillation light is produced   

d) The area where gamma rays are absorbed   

Answer: a) The boundary between p-type and n-type 

semiconductor materials where charge separation occurs 

 

362. Which of the following is a common application of 

silicon semiconductor detectors?   

a) Radiation protection   

b) X-ray imaging   

c) Gamma-ray spectroscopy   

d) Neutron detection   

Answer: b) X-ray imaging 

 

363. In semiconductor detectors, "charge carriers" refer to:   

a) Electrons and holes that move through the material in 

response to radiation   

b) Photons emitted by the detector   

c) Gamma rays absorbed by the detector   

d) Alpha particles detected by the semiconductor   

Answer: a) Electrons and holes that move through the material 

in response to radiation 

 

364. The "photoelectric effect" in the context of 

semiconductor detectors refers to:   

a) The emission of photoelectrons when high-energy photons 

interact with the detector material   

b) The detection of photons using scintillation light   

c) The creation of electron-hole pairs by alpha particles   

d) The scattering of electrons in the detector material   

Answer: a) The emission of photoelectrons when high-energy 

photons interact with the detector material 

 

365. The term "charge collection efficiency" in a 

semiconductor detector refers to:   

a) The proportion of generated charge carriers that are 

successfully collected and measured   

b) The energy of the detected radiation   

c) The thickness of the semiconductor material   

d) The speed at which charge carriers move through the 

material   

Answer: a) The proportion of generated charge carriers that 

are successfully collected and measured 



 

  

 

366. The "spectral resolution" of a semiconductor detector is 

improved by:   

a) Using high-purity semiconductor materials and optimizing 

detector design   

b) Increasing the detector's size   

c) Lowering the detector's temperature   

d) Adding more scintillation material   

Answer: a) Using high-purity semiconductor materials and 

optimizing detector design 

 

367. The "backscattering effect" in semiconductor detectors is:   

a) The reflection of radiation away from the detector surface   

b) The scattering of detected particles back into the detector 

material   

c) The emission of secondary radiation from the detector 

surface   

d) The absorption of incident photons by the detector   

Answer: a) The reflection of radiation away from the detector 

surface 

 

368. In semiconductor detectors, the term "depletion region" 

refers to:   

a) The area around the p-n junction where charge carriers are 

swept away to create an electric field   

b) The part of the detector that is inactive   

c) The region where scintillation light is detected   

d) The section of the detector that absorbs high-energy 

photons   

Answer: a) The area around the p-n junction where charge 

carriers are swept away to create an electric field 

 

369. The term "calibration" in semiconductor detectors refers 

to:   

a) Adjusting the detector's response to ensure accurate 

measurements of energy   

b) Cleaning the detector to remove contaminants   

c) Adjusting the temperature of the detector   

d) Changing the detector's sensitivity to different types of 

radiation   

Answer: a) Adjusting the detector's response to ensure 

accurate measurements of energy 

 

370. The use of a "thermoelectric cooler" in semiconductor 

detectors is primarily to:   

a) Maintain a low temperature to reduce thermal noise and 

improve detector performance   

b) Increase the detection of low-energy photons   

c) Enhance the scintillation light emission   

d) Improve the charge collection efficiency   

Answer: a) Maintain a low temperature to reduce thermal 

noise and improve detector performance 

 

371. Nordheim's rules are used to describe:   

a) The stability of atomic nuclei and the occurrence of magic 

numbers   

b) The behavior of electrons in a magnetic field   

c) The distribution of protons and neutrons in a nucleus   

d) The chemical reactivity of elements   

Answer: a) The stability of atomic nuclei and the occurrence 

of magic numbers 

 

372. A "magic number" in nuclear physics refers to:   

a) The number of protons or neutrons that results in a more 

stable nucleus   

b) The number of electrons in a stable atom   

c) The number of isotopes an element can have   

d) The maximum number of neutrons in a nucleus   

Answer: a) The number of protons or neutrons that results in a 

more stable nucleus 

 

373. According to Nordheim's rules, the presence of a magic 

number leads to:   

a) A significant increase in nuclear binding energy   

b) A decrease in nuclear binding energy   

c) A more unstable nucleus   

d) A change in the chemical properties of the element   

Answer: a) A significant increase in nuclear binding energy 

 

374. Which of the following is a known magic number for 

protons?   

a) 2, 8, 20, 28, 50, 82, 126   

b) 4, 12, 18, 30, 52, 76   

c) 3, 7, 19, 31, 57   

d) 6, 15, 21, 36, 45   

Answer: a) 2, 8, 20, 28, 50, 82, 126 

 

375. In the context of nuclear physics, a "closed shell" refers 

to:   

a) A completely filled energy level of protons or neutrons in a 

nucleus   

b) A nucleus with a non-zero magnetic moment   

c) An atom with a completely filled electron shell   

d) A nucleus with an odd number of protons and neutrons   

Answer: a) A completely filled energy level of protons or 

neutrons in a nucleus 

 

376. The concept of magic numbers is important because it 

helps explain:   

a) The stability and structure of atomic nuclei   

b) The chemical bonding in molecules   

c) The electronic configurations of atoms   

d) The color changes in chemical reactions   

Answer: a) The stability and structure of atomic nuclei 

 

377. Which of the following is a known magic number for 

neutrons?   

a) 2, 8, 20, 28, 50, 82, 126   

b) 4, 14, 22, 32, 46, 60   

c) 3, 9, 15, 23, 37   

d) 7, 12, 21, 34, 48   

Answer: a) 2, 8, 20, 28, 50, 82, 126 

 

378. The term "shell model" in nuclear physics refers to:   

a) The model that describes nucleons as occupying discrete 

energy levels or shells   

b) The model that describes the arrangement of electrons in an 

atom   

c) The model that explains chemical bonding in molecules   

d) The model of atomic nuclei based on electron 

configurations   

Answer: a) The model that describes nucleons as occupying 

discrete energy levels or shells 

 

379. The observation of magic numbers led to the 

development of:   

a) The shell model of the nucleus   

b) The Bohr model of the atom   

c) The periodic table of elements   

d) The quantum mechanical model of electrons   

Answer: a) The shell model of the nucleus 

 

380. The magic number 126 corresponds to:   

a) The number of neutrons in a particularly stable nucleus   



 

  

b) The number of protons in a highly reactive element   

c) The number of electrons in a noble gas   

d) The number of nucleons in an unstable isotope   

Answer: a) The number of neutrons in a particularly stable 

nucleus 

 

 

 

381. Nordheim's rules suggest that nuclei with magic numbers 

of protons and neutrons are:   

a) More stable and have higher binding energies   

b) Less stable and have lower binding energies   

c) More likely to undergo radioactive decay   

d) More chemically reactive   

Answer: a) More stable and have higher binding energies 

 

382. The shell model of the nucleus was developed to explain:   

a) The occurrence of magic numbers and nuclear stability   

b) The chemical bonding in molecules   

c) The arrangement of electrons in atoms   

d) The behavior of gases under different conditions   

Answer: a) The occurrence of magic numbers and nuclear 

stability 

 

383. Which of the following isotopes is considered to have a 

magic number of protons and neutrons?   

a) Lead-208   

b) Carbon-14   

c) Uranium-235   

d) Tritium   

Answer: a) Lead-208 

 

384. The term "effective nuclear charge" in the context of 

magic numbers refers to:   

a) The net positive charge experienced by an electron in a 

multi-electron atom   

b) The total charge of the nucleus   

c) The number of protons in the nucleus   

d) The charge of an alpha particle   

Answer: a) The net positive charge experienced by an electron 

in a multi-electron atom 

 

385. Magic numbers help in understanding the concept of:   

a) Nuclear shell structure and stability   

b) Molecular geometry   

c) Chemical reactivity   

d) Electron affinity   

Answer: a) Nuclear shell structure and stability 

 

386. The magic number 50 corresponds to:   

a) A number of protons or neutrons that leads to enhanced 

nuclear stability   

b) A stable electron configuration in atoms   

c) The number of molecules in a chemical reaction   

d) The total number of nucleons in a radioactive isotope   

Answer: a) A number of protons or neutrons that leads to 

enhanced nuclear stability 

 

387. The magic number 8 corresponds to:   

a) A stable configuration of protons or neutrons in the nucleus   

b) A specific electron shell in atoms   

c) The total number of isotopes of an element   

d) The number of valence electrons in a molecule   

Answer: a) A stable configuration of protons or neutrons in 

the nucleus 

 

388. Which of the following elements has a nucleus that 

corresponds to a magic number of protons?   

a) Calcium   

b) Boron   

c) Fluorine   

d) Neon   

Answer: a) Calcium 

 

389. The concept of "neutron magic numbers" is important in 

the study of:   

a) Neutron-rich isotopes and nuclear stability   

b) Electron configurations in atoms   

c) Chemical bonding in organic compounds   

d) The periodic trends in the periodic table   

Answer: a) Neutron-rich isotopes and nuclear stability 

 

390. The discovery of magic numbers led to the development 

of which model in nuclear physics?   

a) The shell model   

b) The quantum mechanical model   

c) The Rutherford model   

d) The Bohr model   

Answer: a) The shell model 

 

371. The Liquid-Drop Model in nuclear physics is used to 

explain:   

a) The binding energy and stability of atomic nuclei   

b) The electron configurations in atoms   

c) The chemical bonding in molecules   

d) The ionization energies of elements   

Answer: a) The binding energy and stability of atomic nuclei 

 

372. According to the Liquid-Drop Model, the binding energy 

of a nucleus is analogous to:   

a) The surface tension of a liquid drop   

b) The heat capacity of a solid   

c) The energy of electron transitions   

d) The thermal energy of a gas   

Answer: a) The surface tension of a liquid drop 

 

373. In the Liquid-Drop Model, the term "surface energy" 

refers to:   

a) The energy associated with the surface of the nucleus   

b) The energy of protons and neutrons inside the nucleus   

c) The energy required to ionize the nucleus   

d) The energy lost during nuclear fission   

Answer: a) The energy associated with the surface of the 

nucleus 

 

374. The term "pairing energy" in the Liquid-Drop Model 

refers to:   

a) The extra stability due to paired protons or neutrons   

b) The energy needed to split a nucleus into smaller fragments   

c) The energy associated with the nucleus's surface tension   

d) The energy released during nuclear fusion   

Answer: a) The extra stability due to paired protons or 

neutrons 

 

375. The Fermi-Gas Model describes:   

a) The distribution of nucleons in a nucleus as a gas-like 

collection of particles   

b) The interaction between electrons and nuclei in a chemical 

reaction   

c) The arrangement of electrons in atomic orbitals   

d) The bonding of molecules in a solid   

Answer: a) The distribution of nucleons in a nucleus as a gas-

like collection of particles 



 

  

 

376. In the Fermi-Gas Model, nucleons are treated as:   

a) Non-interacting particles in a degenerate gas   

b) Particles that interact strongly with each other   

c) Bound within fixed energy levels   

d) Arranged in discrete shells like in the shell model   

Answer: a) Non-interacting particles in a degenerate gas 

 

377. The Nuclear-Shell Model is used to explain:   

a) The discrete energy levels of nucleons in the nucleus   

b) The chemical bonding in molecules   

c) The energy levels of electrons in atoms   

d) The thermal properties of nuclear materials   

Answer: a) The discrete energy levels of nucleons in the 

nucleus 

 

378. In the Nuclear-Shell Model, magic numbers refer to:   

a) The number of protons or neutrons that result in closed 

nuclear shells   

b) The total number of nucleons in an unstable isotope   

c) The number of electrons in a stable atom   

d) The number of isotopes of an element   

Answer: a) The number of protons or neutrons that result in 

closed nuclear shells 

 

379. The Optical Model describes nuclear reactions as:   

a) The interaction between an incident particle and the nucleus 

as a potential well   

b) The arrangement of nucleons in discrete energy levels   

c) The emission of radiation from excited nuclei   

d) The quantum states of electrons in atoms   

Answer: a) The interaction between an incident particle and 

the nucleus as a potential well 

 

380. In the Optical Model, the nucleus is treated as:   

a) A complex system with a central potential and an absorptive 

potential   

b) A simple rigid sphere with fixed energy levels   

c) A collection of free nucleons in a gaseous state   

d) A series of interacting particles in discrete orbits   

Answer: a) A complex system with a central potential and an 

absorptive potential 

 

381. The Collective Model of the nucleus is based on:   

a) The idea that nucleons can move collectively in addition to 

their individual motions   

b) The notion of nucleons as isolated particles in fixed energy 

levels   

c) The arrangement of nucleons in a shell-like structure   

d) The interaction of nucleons through a potential barrier   

Answer: a) The idea that nucleons can move collectively in 

addition to their individual motions 

 

382. In the Collective Model, "vibrational modes" refer to:   

a) The collective oscillations of the entire nucleus   

b) The individual movement of protons and neutrons   

c) The discrete energy levels of nucleons   

d) The interaction of nucleons with external fields   

Answer: a) The collective oscillations of the entire nucleus 

 

383. The term "rotational modes" in the Collective Model 

describes:   

a) The collective rotational motion of the nucleus as a whole   

b) The random motion of individual nucleons   

c) The vibration of nucleons in fixed orbits   

d) The alignment of nucleons with an external magnetic field   

Answer: a) The collective rotational motion of the nucleus as 

a whole 

 

384. Which model is best suited to explain the nuclear binding 

energy based on liquid drop analogy?   

a) The Liquid-Drop Model   

b) The Shell Model   

c) The Fermi-Gas Model   

d) The Optical Model   

Answer: a) The Liquid-Drop Model 

 

385. The term "energy levels" in the context of the Nuclear-

Shell Model refers to:   

a) The quantized states of nucleons within the nucleus   

b) The energy of photons emitted during nuclear transitions   

c) The total energy of the nucleus during fission   

d) The energy required to ionize the nucleus   

Answer: a) The quantized states of nucleons within the 

nucleus 

 

386. The concept of "nuclear potential" in the Optical Model 

refers to:   

a) The potential energy that governs the interaction between 

the incoming particle and the nucleus   

b) The total binding energy of the nucleus   

c) The energy levels of nucleons in the nucleus   

d) The energy required to split the nucleus   

Answer: a) The potential energy that governs the interaction 

between the incoming particle and the nucleus 

 

387. The "deformation" in the Collective Model refers to:   

a) The change in the shape of the nucleus from a spherical 

shape   

b) The change in energy levels of nucleons   

c) The interaction between nucleons in different shells   

d) The variation in the nuclear binding energy   

Answer: a) The change in the shape of the nucleus from a 

spherical shape 

 

388. Which model describes the nucleus as a potential well 

with an absorptive part to account for nuclear reactions?   

a) The Optical Model   

b) The Fermi-Gas Model   

c) The Shell Model   

d) The Collective Model   

Answer: a) The Optical Model 

 

389. The "magic numbers" in the Nuclear-Shell Model are 

associated with:   

a) Closed nuclear shells that provide extra stability   

b) The energy of nuclear reactions   

c) The number of nucleons in radioactive isotopes   

d) The total mass of the nucleus   

Answer: a) Closed nuclear shells that provide extra stability 

 

390. The "liquid-drop parameter" in the Liquid-Drop Model 

helps calculate:   

a) The binding energy of a nucleus   

b) The electron configuration of an atom   

c) The rate of nuclear reactions   

d) The energy levels of excited nucleons   

Answer: a) The binding energy of a nucleus 

 

391. The "Fermi level" in the Fermi-Gas Model refers to:   

a) The highest energy level occupied by nucleons at absolute 

zero   

b) The average energy of all nucleons in the nucleus   



 

  

c) The energy required to remove a nucleon from the nucleus   

d) The energy of a photon emitted during nuclear decay   

Answer: a) The highest energy level occupied by nucleons at 

absolute zero 

 

392. In the Collective Model, "quadrupole deformation" refers 

to:   

a) A non-spherical shape of the nucleus characterized by a 

specific deformation parameter   

b) The arrangement of nucleons in discrete energy levels   

c) The interaction between the nucleus and incoming particles   

d) The vibration of nucleons in their shells   

Answer: a) A non-spherical shape of the nucleus characterized 

by a specific deformation parameter 

 

393. The Liquid-Drop Model successfully explains:   

a) The general trends in binding energies of nuclei   

b) The discrete energy levels of nucleons   

c) The vibrational and rotational modes of the nucleus   

d) The distribution of nucleons in a gas-like state   

Answer: a) The general trends in binding energies of nuclei 

 

394. The concept of "nuclear exchange forces" is most closely 

related to which model?   

a) The Shell Model   

b) The Collective Model   

c) The Optical Model   

d) The Liquid-Drop Model   

Answer: a) The Shell Model 

 

395. The "potential well" concept in the Optical Model helps 

explain:   

a) The scattering of particles off the nucleus   

b) The binding energy of nucleons   

c) The energy levels of electrons in an atom   

d) The chemical properties of elements   

Answer: a) The scattering of particles off the nucleus 

 

 

 

396. The "collective model" best describes which type of 

nuclear phenomena?   

a) The collective motion of nucleons within the nucleus   

b) The individual energy levels of nucleons   

c) The interaction of electrons with the nucleus   

d) The chemical reactivity of isotopes   

Answer: a) The collective motion of 

 

 nucleons within the nucleus 

 

397. Which model introduces the concept of "nuclear shape 

deformation" to explain nuclear reactions?   

a) The Collective Model   

b) The Fermi-Gas Model   

c) The Shell Model   

d) The Optical Model   

Answer: a) The Collective Model 

 

398. The "shell structure" in the Nuclear-Shell Model is 

analogous to:   

a) The arrangement of electrons in atomic orbitals   

b) The distribution of protons and neutrons in a liquid drop   

c) The scattering of particles in a potential well   

d) The collective motion of nucleons   

Answer: a) The arrangement of electrons in atomic orbitals 

 

399. The "optical model" is particularly useful for 

understanding:   

a) The interactions between incident particles and the nucleus   

b) The discrete energy levels of nucleons   

c) The binding energy of nucleons in the nucleus   

d) The chemical bonding in molecules   

Answer: a) The interactions between incident particles and the 

nucleus 

 

400. The "pairing energy" correction in the Liquid-Drop 

Model accounts for:   

a) The additional stability due to pairs of protons or neutrons   

b) The surface tension of the nucleus   

c) The deformation of the nucleus   

d) The energy required to split the nucleus   

Answer: a) The additional stability due to pairs of protons or 

neutrons 

 

 

 

401. In the Fermi-Gas Model, the "degenerate gas" concept 

implies:   

a) The nucleons occupy all possible energy states up to the 

Fermi level   

b) The nucleons are in discrete energy levels   

c) The nucleons interact strongly with each other   

d) The nucleus behaves like a collection of free particles   

Answer: a) The nucleons occupy all possible energy states up 

to the Fermi level 

 

402. The "optical potential" in the Optical Model includes:   

a) Both a real potential (for central interaction) and an 

imaginary potential (for absorption)   

b) Only the real potential for central interaction   

c) Only the imaginary potential for absorption   

d) The potential energy of electrons in atoms   

Answer: a) Both a real potential (for central interaction) and 

an imaginary potential (for absorption) 

 

403. The Nuclear-Shell Model explains the stability of certain 

nuclei by:   

a) The filling of nucleons into discrete energy shells   

b) The interaction between protons and neutrons in a liquid 

drop   

c) The collective motion of the entire nucleus   

d) The absorption of particles by the nucleus   

Answer: a) The filling of nucleons into discrete energy shells 

 

404. In the Collective Model, "rotational bands" refer to:   

a) Groups of nuclear states with similar rotational 

characteristics   

b) Groups of nucleons with similar energy levels   

c) The interaction of nucleons with external fields   

d) The energy of nucleons in their shell structure   

Answer: a) Groups of nuclear states with similar rotational 

characteristics 

 

405. The term "liquid-drop parameter" in the context of 

nuclear models typically refers to:   

a) Parameters that describe the size, surface, and binding 

energy of the nucleus   

b) The energy levels of nucleons   

c) The potential energy of electrons in atoms   

d) The temperature of a nuclear reaction   

Answer: a) Parameters that describe the size, surface, and 

binding energy of the nucleus 

 



 

  

406. The concept of "energy quantization" in the Nuclear-

Shell Model refers to:   

a) The discrete energy levels available to nucleons within the 

nucleus   

b) The energy of nuclear reactions   

c) The binding energy of electrons in an atom   

d) The energy associated with nuclear decay   

Answer: a) The discrete energy levels available to nucleons 

within the nucleus 

 

407. The "scattering amplitude" in the Optical Model helps 

determine:   

a) The probability of scattering an incident particle off the 

nucleus   

b) The energy levels of nucleons in the nucleus   

c) The rate of nuclear reactions   

d) The binding energy of nucleons   

Answer: a) The probability of scattering an incident particle 

off the nucleus 

 

408. The "collective motion" described by the Collective 

Model includes:   

a) Both vibrational and rotational movements of the nucleus   

b) The individual movements of nucleons in fixed shells   

c) The interactions between protons and neutrons in a liquid 

drop   

d) The distribution of nucleons in a degenerate gas   

Answer: a) Both vibrational and rotational movements of the 

nucleus 

 

409. The concept of "shell closures" in the Nuclear-Shell 

Model explains:   

a) The extra stability of nuclei with certain numbers of protons 

or neutrons   

b) The distribution of nucleons in a liquid drop   

c) The interaction between incident particles and the nucleus   

d) The collective motion of nucleons in a nucleus   

Answer: a) The extra stability of nuclei with certain numbers 

of protons or neutrons 

 

410. The term "nuclear temperature" in the context of the 

Optical Model refers to:   

a) The energy distribution of nucleons within the nucleus   

b) The temperature of the nucleus during a reaction   

c) The average kinetic energy of nucleons   

d) The energy required to ionize the nucleus   

Answer: a) The energy distribution of nucleons within the 

nucleus 

 

411. The "pairing effect" in the Liquid-Drop Model generally 

results in:   

a) Enhanced stability for nuclei with paired nucleons   

b) Increased instability in nuclei with unpaired nucleons   

c) The redistribution of nucleons in the nucleus   

d) The variation in the chemical properties of elements   

Answer: a) Enhanced stability for nuclei with paired nucleons 

 

412. The "single-particle energy levels" in the Nuclear-Shell 

Model are:   

a) The energy levels that nucleons occupy in a nucleus   

b) The energy levels of electrons in atoms   

c) The energy required to ionize the nucleus   

d) The energy associated with nuclear reactions   

Answer: a) The energy levels that nucleons occupy in a 

nucleus 

 

413. The "imaginary part" of the optical potential accounts 

for:   

a) The absorption of the incident particle by the nucleus   

b) The scattering of the incident particle   

c) The energy levels of nucleons   

d) The thermal energy of the nucleus   

Answer: a) The absorption of the incident particle by the 

nucleus 

 

414. In the Collective Model, "quadrupole vibration" refers to:   

a) The vibrational mode involving changes in the shape of the 

nucleus   

b) The vibration of individual nucleons in fixed orbits   

c) The collective rotation of the nucleus   

d) The interaction between nucleons and external fields   

Answer: a) The vibrational mode involving changes in the 

shape of the nucleus 

 

415. The "liquid-drop model" is used to describe:   

a) The overall binding energy of the nucleus   

b) The discrete energy levels of nucleons   

c) The interaction between nucleons and external particles   

d) The chemical bonding in molecules   

Answer: a) The overall binding energy of the nucleus 

 

416. The "Fermi energy" in the Fermi-Gas Model represents:   

a) The highest energy level occupied by nucleons at absolute 

zero   

b) The average energy of all nucleons in the nucleus   

c) The energy required to add a nucleon to the nucleus   

d) The energy of a photon emitted during nuclear decay   

Answer: a) The highest energy level occupied by nucleons at 

absolute zero 

 

417. The "nuclear potential" in the Optical Model can be 

described as:   

a) A potential well that includes both central and absorptive 

components   

b) A potential that only accounts for central interactions   

c) The potential energy of electrons in atoms   

d) The energy required to ionize the nucleus   

Answer: a) A potential well that includes both central and 

absorptive components 

 

418. The "rotational motion" in the Collective Model typically 

involves:   

a) The nucleus as a whole rotating around its axis   

b) The individual movement of protons and neutrons   

c) The vibration of nucleons within discrete energy levels   

d) The scattering of particles off the nucleus   

Answer: a) The nucleus as a whole rotating around its axis 

 

419. The "shell model" explains the stability of certain nuclei 

through:   

a) The filling of nucleons into discrete energy shells   

b) The interaction of nucleons in a liquid drop   

c) The collective motion of the nucleus   

d) The absorption of particles by the nucleus   

Answer: a) The filling of nucleons into discrete energy shells 

 

420. The "collective model" explains nuclear phenomena that 

involve:   

a) The collective motion of nucleons and changes in nuclear 

shape   

b) The individual energy levels of nucleons   

c) The interactions between nucleons in a gas-like state   

d) The chemical properties of isotopes   



 

  

Answer: a) The collective motion of nucleons and changes in 

nuclear shape 

 

421. The "liquid-drop model" was developed to explain:   

a) The binding energy and stability of atomic nuclei   

b) The chemical bonding in molecules   

c) The electronic configuration of atoms   

d) The rate of nuclear reactions   

Answer: a) The binding energy and stability of atomic nuclei 

 

422. In the "shell model," nucleons occupy:   

a) Discrete energy levels or shells   

b) Continuous energy states   

c) A gas-like collection of particles   

d) The surface of a liquid drop   

Answer: a) Discrete energy levels or shells 

 

423. The "optical model" helps in understanding:   

a) The scattering and absorption of particles by the nucleus   

b) The discrete energy levels of nucleons   

c) The overall binding energy of the nucleus   

d) The interaction between nucleons in a liquid drop   

Answer: a) The scattering and absorption of particles by the 

nucleus 

 

424. The "collective model" includes the concept of:   

a) Both vibrational and rotational modes of the nucleus   

b) The arrangement of nucleons in discrete shells   

c) The interaction of nucleons with external particles   

d) The absorption of particles by the nucleus   

Answer: a) Both vibrational and rotational modes of the 

nucleus 

 

425. The "pairing energy" term in the Liquid-Drop Model 

adjusts for:   

a) The additional stability due to paired nucleons   

b) The energy required to break nuclear bonds   

c) The surface tension of the nucleus   

d) The thermal energy of the nucleus   

Answer: a) The additional stability due to paired nucleons 

 

426. The "Fermi level" in the Fermi-Gas Model signifies:   

a) The highest energy level occupied by nucleons at absolute 

zero   

b) The energy of nucleons in a radioactive isotope   

c) The energy required to remove a nucleon from the nucleus   

d) The average binding energy of nucleons   

Answer: a) The highest energy level occupied by nucleons at 

absolute zero 

 

427. In the Optical Model, the real part of the potential well 

represents:   

a) The central interaction between the incident particle and the 

nucleus   

b) The absorption of the incident particle   

c) The vibrational energy of nucleons   

d) The rotational energy of the nucleus   

Answer: a) The central interaction between the incident 

particle and the nucleus 

 

428. The "quadrupole deformation" concept in the Collective 

Model relates to:   

a) The non-spherical shape of the nucleus due to its vibration   

b) The energy levels of nucleons in the nucleus   

c) The binding energy of the nucleus   

d) The distribution of nucleons in a gas-like state   

Answer: a) The non-spherical shape of the nucleus due to its 

vibration 

 

429. The "shell model" accounts for the stability of nuclei by:   

a) Predicting closed nuclear shells that lead to extra stability   

b) Describing nucleons as a gas-like collection of particles   

c) Explaining the absorption of particles in nuclear reactions   

d) Analyzing the surface tension of the nucleus   

Answer: a) Predicting closed nuclear shells that lead to extra 

stability 

 

430. The "liquid-drop model" and "shell model" differ in their 

approach to:   

a) Explaining nuclear binding energy and stability   

b) Describing the interaction of nucleons with external fields   

c) Calculating the energy levels of electrons in atoms   

d) Predicting the chemical behavior of isotopes   

Answer: a) Explaining nuclear binding energy and stability 

 

431. The "rotational bands" concept in the Collective Model 

indicates:   

a) Groups of nuclear states with similar rotational properties   

b) The distribution of nucleons in discrete energy shells   

c) The collective vibration of the nucleus   

d) The scattering of particles off the nucleus   

Answer: a) Groups of nuclear states with similar rotational 

properties 

 

432. The "optical model" uses the concept of a potential well 

to describe:   

a) The interaction of an incoming particle with the nucleus   

b) The energy levels of nucleons in the nucleus   

c) The vibration and rotation of nucleons   

d) The absorption of photons by the nucleus   

Answer: a) The interaction of an incoming particle with the 

nucleus 

 

433. The "collective motion" described by the Collective 

Model includes:   

a) The nucleus's overall vibration and rotation   

b) The individual energy levels of nucleons   

c) The interaction between nucleons in a liquid drop   

d) The absorption of particles by the nucleus   

Answer: a) The nucleus's overall vibration and rotation 

 

434. The "shell model" primarily helps explain:   

a) The discrete energy levels of nucleons   

b) The collective motion of the nucleus   

c) The absorption and scattering of particles   

d) The stability of nucleons in a liquid drop   

Answer: a) The discrete energy levels of nucleons 

 

435. In the Liquid-Drop Model, "surface energy" is related to:   

a) The energy associated with the surface area of the nucleus   

b) The energy levels of nucleons in the nucleus   

c) The vibration and rotation of nucleons   

d) The absorption of particles during nuclear reactions   

Answer: a) The energy associated with the surface area of the 

nucleus 

 

436. The "pairing energy" in the Liquid-Drop Model provides:   

a) Additional stability for nuclei with paired nucleons   

b) The energy required to ionize the nucleus   

c) The overall binding energy of nucleons   

d) The vibrational energy of the nucleus   

Answer: a) Additional stability for nuclei with paired nucleons 

 



 

  

437. The "Fermi-Gas Model" describes nucleons as:   

a) A gas-like collection of particles occupying all possible 

energy levels   

b) Particles in fixed energy levels   

c) Interacting strongly with each other   

d) Arranged in a liquid drop configuration   

Answer: a) A gas-like collection of particles occupying all 

possible energy levels 

 

438. The "optical model" describes the nucleus as:   

a) A potential well with central and absorptive components   

b) A rigid sphere with fixed energy levels   

c) A collection of free nucleons in a gas-like state   

d) A system with discrete energy shells   

Answer: a) A potential well with central and absorptive 

components 

 

439. The "collective model" is useful for explaining:   

a) Nuclear phenomena involving collective vibrational and 

rotational movements   

b) The discrete energy levels of nucleons   

c) The scattering of particles by the nucleus   

d) The binding energy of nucleons in a liquid drop   

Answer: a) Nuclear phenomena involving collective 

vibrational and rotational movements 

 

440. The "magic numbers" in the Shell Model refer to:   

a) Specific numbers of protons or neutrons that result in extra 

stability   

b) The energy levels of nucleons in the nucleus   

c) The binding energy of nuclei   

d) The number of isotopes of an element   

Answer: a) Specific numbers of protons or neutrons that result 

in extra stability 

 

441. In the Liquid-Drop Model, the "binding energy" of a 

nucleus is affected by:   

a) Volume, surface, and pairing energies   

b) The vibration and rotation of nucleons   

c) The discrete energy levels of nucleons   

d) The absorption of particles   

Answer: a) Volume, surface, and pairing energies 

 

442. The "Fermi level" in the Fermi-Gas Model signifies:   

a) The highest energy level occupied by nucleons   

b) The energy required to remove a nucleon   

c) The binding energy of the nucleus   

d) The energy of photons emitted during nuclear decay   

Answer: a) The highest energy level occupied by nucleons 

 

443. The "optical potential" in nuclear physics is used to 

describe:   

a) The interaction between an incoming particle and the 

nucleus   

b) The discrete energy levels of nucleons   

c) The collective motion of the nucleus   

d) The energy levels of electrons in an atom   

Answer: a) The interaction between an incoming particle and 

the nucleus 

 

444. The "collective model" considers the nucleus as:   

a) A system capable of collective motion including vibration 

and rotation   

b) A collection of nucleons in fixed energy levels   

c) A liquid drop with central and absorptive potentials   

d) A gas-like state of nucleons   

Answer: a) A system capable of collective motion including 

vibration and rotation 

 

445. The "shell model" helps explain:   

a) The stability of certain nuclei based on closed shells   

b) The collective vibrational modes of the nucleus   

c) The interaction of nucleons with external particles   

d) The absorption of particles during nuclear reactions   

Answer: a) The stability of certain nuclei based on closed 

shells 

 

446. In the "Liquid-Drop Model," the term "volume energy" 

refers to:   

a) The energy proportional to the number of nucleons in the 

nucleus   

b) The energy required to split the nucleus   

c) The surface tension of the nucleus   

d) The vibrational energy of nucleons   

Answer: a) The energy proportional to the number of nucleons 

in the nucleus 

 

447. The "shell model" is best used to explain:   

a) The discrete energy levels and stability of nucleons   

b) The collective motion of the nucleus   

c) The potential well for scattering particles   

d) The binding energy of a liquid drop   

Answer: a) The discrete energy levels and stability of 

nucleons 

 

448. The "optical model" assumes the nucleus as:   

a) A complex potential well for particle interactions   

b) A simple rigid sphere   

c) A gas-like collection of nucleons   

d) A collection of isolated particles   

Answer: a) A complex potential well for particle interactions 

 

449. The "collective model" incorporates which of the 

following phenomena?   

a) Vibrational and rotational modes of the nucleus   

b) The filling of discrete energy levels   

c) The scattering of particles   

d) The interaction of nucleons in a liquid drop   

Answer: a) Vibrational and rotational modes of the nucleus 

 

450. The "magic numbers" in the context of the Shell Model 

are significant because:   

a) They represent numbers of protons or neutrons that confer 

extra stability   

b) They describe the pairing energy of nucleons   

c) They indicate the temperature of the nucleus   

d) They represent the energy required to ionize the nucleus   

Answer: a) They represent numbers of protons or neutrons 

that confer extra stability 

 

451. The square well potential is characterized by:   

a) A constant potential within a finite range and zero outside   

b) A linearly increasing potential   

c) An exponentially decaying potential   

d) A harmonic function   

Answer: a) A constant potential within a finite range and zero 

outside 

 

452. The harmonic oscillator potential is given by:   

a) (V(x) = frac{1}{2} k x^2)   

b) (V(x) = -frac{e^2}{r})   

c) (V(x) = frac{A}{r^2})   

d) (V(x) = A e^{-B r})   



 

  

Answer: a) (V(x) = frac{1}{2} k x^2) 

 

453. In the square well potential, the potential energy inside 

the well is:   

a) Constant and negative   

b) Constant and positive   

c) Zero   

d) Variable   

Answer: a) Constant and negative 

 

454. The Gaussian potential is given by:   

a) (V(x) = A e^{-x^2 / B})   

b) (V(x) = -frac{e^2}{r})   

c) (V(x) = frac{1}{2} k x^2)   

d) (V(x) = frac{A}{r^2})   

Answer: a) (V(x) = A e^{-x^2 / B}) 

 

455. The Yukawa potential describes a potential that:   

a) Decays exponentially with distance   

b) Is constant within a certain range   

c) Increases linearly with distance   

d) Has a polynomial form   

Answer: a) Decays exponentially with distance 

 

456. The square well potential is often used to model:   

a) A particle in a confined region with infinite barriers   

b) The motion of a harmonic oscillator   

c) A long-range interaction   

d) An exponentially decaying force   

Answer: a) A particle in a confined region with infinite 

barriers 

 

457. The harmonic oscillator potential is significant because:   

a) It models the behavior of particles in a restoring force 

system   

b) It describes a long-range Coulomb interaction   

c) It represents a potential with a sudden change   

d) It is used for high-energy particles   

Answer: a) It models the behavior of particles in a restoring 

force system 

 

458. The exponential potential is characterized by:   

a) (V(r) = A e^{-Br})   

b) (V(x) = frac{1}{2} k x^2)   

c) (V(r) = frac{A}{r^2})   

d) (V(x) = -frac{e^2}{r})   

Answer: a) (V(r) = A e^{-Br}) 

 

459. The Gaussian potential is useful for modeling:   

a) Systems with rapidly decaying interactions   

b) Long-range Coulomb forces   

c) Harmonic oscillators   

d) Constant potential wells   

Answer: a) Systems with rapidly decaying interactions 

 

460. The Yukawa potential is typically used to describe:   

a) The interaction between nucleons in a nucleus   

b) The motion of a harmonic oscillator   

c) The potential in a square well   

d) The constant interaction in a well   

Answer: a) The interaction between nucleons in a nucleus 

 

461. For a particle in a square well potential, the energy levels 

are:   

a) Quantized with specific discrete values   

b) Continuous   

c) Approximated by a harmonic function   

d) Exponential   

Answer: a) Quantized with specific discrete values 

 

462. In the harmonic oscillator potential, the zero-point energy 

is:   

a) (frac{1}{2} hbar omega)   

b) (hbar omega)   

c) Zero   

d) (frac{1}{4} hbar omega)   

Answer: a) (frac{1}{2} hbar omega) 

 

463. The square well potential has a well-defined width that:   

a) Defines the range within which the potential is constant   

b) Is infinite   

c) Changes with energy   

d) Depends on the mass of the particle   

Answer: a) Defines the range within which the potential is 

constant 

 

464. The Gaussian potential is often used to describe:   

a) Potentials that vary smoothly with distance   

b) Step-like potential changes   

c) Hard-core interactions   

d) Infinite wells   

Answer: a) Potentials that vary smoothly with distance 

 

465. The Yukawa potential has a range parameter that:   

a) Determines the distance at which the potential decreases 

significantly   

b) Determines the width of the potential well   

c) Sets the energy of the oscillator   

d) Defines the height of the barrier   

Answer: a) Determines the distance at which the potential 

decreases significantly 

 

466. The harmonic oscillator potential is associated with:   

a) Simple harmonic motion   

b) Infinite potential barriers   

c) Long-range forces   

d) Discrete potential steps   

Answer: a) Simple harmonic motion 

 

467. The potential energy inside the square well is:   

a) Constant and negative   

b) Constant and positive   

c) Zero   

d) Variable   

Answer: a) Constant and negative 

 

468. The exponential potential is commonly used to describe:   

a) Interactions that decay rapidly with distance   

b) Interactions that increase with distance   

c) Constant potential fields   

d) Harmonic potentials   

Answer: a) Interactions that decay rapidly with distance 

 

469. The Gaussian potential's key feature is its:   

a) Rapid decay of interaction with distance   

b) Constant interaction over distance   

c) Linear increase   

d) Harmonic form   

Answer: a) Rapid decay of interaction with distance 

 

470. The Yukawa potential's characteristic feature is its:   

a) Exponential decay with distance   

b) Constant value over distance   

c) Polynomial form   



 

  

d) Harmonic oscillation   

Answer: a) Exponential decay with distance 

 

471. In the square well potential, the particle experiences:   

a) Infinite potential barriers outside the well   

b) A harmonic potential within the well   

c) An exponential potential   

d) A Gaussian distribution   

Answer: a) Infinite potential barriers outside the well 

 

472. The harmonic oscillator potential is fundamental in:   

a) Quantum mechanics and vibrational spectroscopy   

b) Nuclear physics   

c) Classical mechanics   

d) Relativistic physics   

Answer: a) Quantum mechanics and vibrational spectroscopy 

 

473. The Gaussian potential is used in:   

a) Quantum chemistry and molecular physics   

b) High-energy physics   

c) Classical mechanics   

d) Relativistic quantum field theory   

Answer: a) Quantum chemistry and molecular physics 

 

474. The Yukawa potential is particularly useful in:   

a) Describing nuclear forces and particle interactions   

b) Modeling atomic spectra   

c) Describing electron-electron interactions   

d) Explaining molecular vibrations   

Answer: a) Describing nuclear forces and particle interactions 

 

475. The square well potential is typically solved using:   

a) Boundary conditions and quantization   

b) Perturbation theory   

c) Feynman diagrams   

d) Matrix mechanics   

Answer: a) Boundary conditions and quantization 

 

476. The harmonic oscillator potential's eigenfunctions are:   

a) Hermite polynomials   

b) Legendre polynomials   

c) Bessel functions   

d) Exponential functions   

Answer: a) Hermite polynomials 

 

477. The potential function for the Gaussian potential 

involves:   

a) An exponential function of the square of the distance   

b) A linear function of distance   

c) A step function   

d) A logarithmic function   

Answer: a) An exponential function of the square of the 

distance 

 

478. The Yukawa potential's form is used to model:   

a) Short-range interactions   

b) Long-range forces   

c) Constant fields   

d) Harmonic potentials   

Answer: a) Short-range interactions 

 

479. The square well potential's main use in quantum 

mechanics is:   

a) Modeling bound states and energy quantization   

b) Describing scattering processes   

c) Representing thermal energies   

d) Calculating particle accelerations   

Answer: a) Modeling bound states and energy quantization 

 

480. The harmonic oscillator potential's characteristic feature 

is:   

a) The quadratic dependence on displacement   

b) The exponential dependence on distance   

c) The constant value over a region   

d) The linear dependence on distance   

Answer: a) The quadratic dependence on displacement 

 

481. The Gaussian potential's primary application is in:   

a) Modeling interactions with rapid decay   

b) Long-range force interactions   

c) Simple harmonic motion   

d) Infinite potential barriers   

Answer: a) Modeling interactions with rapid decay 

 

482. The Yukawa potential's parameter (lambda) represents:   

a) The range of the force   

b) The height of the potential   

c) The width of the well   

d) The depth of the potential   

Answer: a) The range of the force 

 

483. The square well potential is a good approximation for:   

a) Bound states in finite potential wells   

b) Long-range electromagnetic interactions   

c) Harmonic vibrational modes   

d) Gaussian distribution of particles   

Answer: a) Bound states in finite potential wells 

 

484. The harmonic oscillator potential can describe:   

a) Vibrational states of molecules   

b) Constant potential wells   

c) Exponential decays   

d) Polynomial potential distributions   

Answer: a) Vibrational states of molecules 

 

485. The Gaussian potential's potential energy decreases:   

a) Exponentially with the square of the distance   

b) Linearly with distance   

c) Constantly with distance   

d) As a power of the distance   

Answer: a) Exponentially with the square of the distance 

 

486. The Yukawa potential's form suggests that:   

a) The force decreases exponentially with distance   

b) The force is constant over a range   

c) The force increases linearly with distance   

d) The force has a polynomial dependence   

Answer: a) The force decreases exponentially with distance 

 

487. The square well potential is typically used to model:   

a) Particles in a confined space with hard walls   

b) Particles in an infinite potential barrier   

c) Particles in a harmonic trap   

d) Particles in an exponentially decaying field   

Answer: a) Particles in a confined space with hard walls 

 

488. The harmonic oscillator's potential is crucial in:   

a) Quantum mechanics for describing energy quantization in 

oscillatory systems   

b) Classical mechanics for particle trajectories   

c) Electrodynamics for wave functions   

d) Thermodynamics for heat capacities   

Answer: a) Quantum mechanics for describing energy 

quantization in oscillatory systems 



 

  

 

489. The Gaussian potential's primary use is in:   

a) Describing molecular interactions with short-range effects   

b) Long-range interaction modeling   

c) Classical mechanics problems   

d) Quantum field theory   

Answer: a) Describing molecular interactions with short-range 

effects 

 

490. The Yukawa potential is often applied in:   

a) Nuclear physics and particle physics   

b) Classical mechanics and thermodynamics   

c) Quantum chemistry   

d) Electromagnetic wave theory   

Answer: a) Nuclear physics and particle physics 

 

491. In the square well potential, the energy levels are:   

a) Quantized and discrete   

b) Continuous   

c) Constant   

d) Complex-valued   

Answer: a) Quantized and discrete 

 

492. The harmonic oscillator potential's eigenfunctions form:   

a) An orthogonal set of Hermite polynomials   

b) A complete set of spherical harmonics   

c) An orthogonal set of Legendre polynomials   

d) A complete set of Bessel functions   

Answer: a) An orthogonal set of Hermite polynomials 

 

493. The Gaussian potential is mathematically described by:   

a) (V(x) = A e^{-x^2 / B})   

b) (V(x) = A e^{-x})   

c) (V(x) = frac{A}{x^2})   

d) (V(x) = frac{A}{x})   

Answer: a) (V(x) = A e^{-x^2 / B}) 

 

494. The Yukawa potential's range parameter (lambda) is 

crucial in determining:   

a) The effective range of the force   

b) The amplitude of the force   

c) The frequency of oscillation   

d) The potential well depth   

Answer: a) The effective range of the force 

 

495. In the square well potential, the boundaries of the well 

are:   

a) Infinite potential barriers   

b) Finite potential barriers   

c) Harmonic functions   

d) Exponentially decaying   

Answer: a) Infinite potential barriers 

 

496. The harmonic oscillator potential's quantized energy 

levels are:   

a) (En = left(n + frac{1}{2}right) hbar omega)   

b) (En = n hbar omega)   

c) (En = frac{n(n+1)}{2} hbar omega)   

d) (En = frac{n^2}{2} hbar omega)   

Answer: a) (En = left(n + frac{1}{2}right) hbar omega) 

 

497. The Gaussian potential is utilized to model:   

a) Potentials with rapid decay over distance   

b) Potentials with slow decay   

c) Harmonic oscillations   

d) Step-like potentials   

Answer: a) Potentials with rapid decay over distance 

 

498. The Yukawa potential's form (V(r) = -frac{g^2 e^{-mu 

r}}{r}) indicates:   

a) The force decreases exponentially with distance   

b) The force is constant   

c) The force increases with distance   

d) The potential is harmonic   

Answer: a) The force decreases exponentially with distance 

 

499. The square well potential's energy eigenvalues are:   

a) Determined by solving the Schrödinger equation with 

boundary conditions   

b) Derived from classical mechanics   

c) Calculated using perturbation theory   

d) Obtained from thermodynamic models   

Answer: a) Determined by solving the Schrödinger equation 

with boundary conditions 

 

500. The harmonic oscillator potential's eigenfunctions 

correspond to:   

a) Vibrational modes of the system   

b) Rotational modes   

c) Translational modes   

d) Discrete energy levels in a constant potential   

Answer: a) Vibrational modes of the system 

 

501. The Gaussian potential is often used in:   

a) Quantum chemistry for describing short-range interactions   

b) Nuclear physics for describing long-range interactions   

c) Electrodynamics for electromagnetic fields   

d) Classical mechanics for free particles   

Answer: a) Quantum chemistry for describing short-range 

interactions 

 

502. The Yukawa potential is significant in:   

a) Describing nuclear and particle physics interactions   

b) Modeling simple harmonic motion   

c) Quantum chemistry calculations   

d) Classical wave interference   

Answer: a) Describing nuclear and particle physics 

interactions 

 

503. The square well potential provides insights into:   

a) Bound state energies and quantum confinement   

b) Classical thermal motion   

c) Electromagnetic wave propagation   

d) Relativistic quantum field theory   

Answer: a) Bound state energies and quantum confinement 

 

504. The harmonic oscillator potential is foundational in:   

a) Quantum mechanics and vibrational spectroscopy   

b) Classical mechanics and rigid body motion   

c) Thermodynamics and statistical mechanics   

d) High-energy particle physics   

Answer: a) Quantum mechanics and vibrational spectroscopy 

 

505. The Gaussian potential is characterized by:   

a) An exponential decay of interaction with distance squared   

b) A constant interaction over a range   

c) A linear increase with distance   

d) A step-function behavior   

Answer: a) An exponential decay of interaction with distance 

squared 

 

506. The Yukawa potential's parameter (mu) is related to:   

a) The range of the force   

b) The depth of the potential well   



 

  

c) The amplitude of the potential   

d) The frequency of oscillations   

Answer: a) The range of the force 

 

507. The square well potential can be used to model:   

a) Particles in a box with defined boundaries   

b) Particles in free space   

c) Particles with harmonic constraints   

d) Particles in a potential well with exponential decay   

Answer: a) Particles in a box with defined boundaries 

 

508. The harmonic oscillator potential's significance lies in:   

a) Its role in describing vibrational states in quantum systems   

b) Its use in modeling long-range forces   

c) Its application in classical trajectory calculations   

d) Its representation of constant potential fields   

Answer: a) Its role in describing vibrational states in quantum 

systems 

 

509. The Gaussian potential is often applied in:   

a) Quantum mechanics for systems with short-range 

interactions   

b) Classical mechanics for large-scale systems   

c) Nuclear physics for long-range interactions   

d) Electromagnetic theory for wave propagation   

Answer: a) Quantum mechanics for systems with short-range 

interactions 

 

510. The Yukawa potential's use in nuclear physics is to:   

a) Model the interaction between nucleons   

b) Describe electromagnetic fields   

c) Model simple harmonic motion   

d) Predict thermal energies   

Answer: a) Model the interaction between nucleons 

 

511. The square well potential's primary feature is its:   

a) Sharp boundaries with constant potential within   

b) Smooth variation of potential   

c) Exponential decay   

d) Harmonic increase   

Answer: a) Sharp boundaries with constant potential within 

 

512. The harmonic oscillator potential is essential in:   

a) Understanding quantized vibrational energy levels   

b) Describing classical free particles   

c) Analyzing electromagnetic wave interactions   

d) Modeling non-linear dynamics   

Answer: a) Understanding quantized vibrational energy levels 

 

513. The Gaussian potential is used to describe:   

a) Short-range interactions with a rapidly decaying function   

b) Long-range potentials   

c) Harmonic oscillations   

d) Step-like potential changes   

Answer: a) Short-range interactions with a rapidly decaying 

function 

 

514. The Yukawa potential's primary role is in:   

a) Describing short-range forces in nuclear and particle 

physics   

b) Modeling long-range electromagnetic interactions   

c) Analyzing harmonic motion   

d) Representing potential wells with constant depth   

Answer: a) Describing short-range forces in nuclear and 

particle physics 

 

515. The square well potential's energy eigenvalues depend 

on:   

a) The width and depth of the well   

b) The frequency of oscillations   

c) The range of interaction   

d) The temperature of the system   

Answer: a) The width and depth of the well 

 

516. The harmonic oscillator potential is crucial for 

understanding:   

a) Quantum mechanical energy quantization   

b) Classical particle trajectories   

c) Relativistic energy shifts   

d) Thermal distributions   

Answer: a) Quantum mechanical energy quantization 

 

517. The Gaussian potential's behavior is important for:   

a) Systems with interactions that decrease rapidly   

b) Long-range force fields   

c) Constant potential systems   

d) Harmonic oscillators   

Answer: a) Systems with interactions that decrease rapidly 

 

518. The Yukawa potential is significant for:   

a) Describing interactions that decay exponentially with 

distance   

b) Modeling constant or linear potentials   

c) Representing harmonic systems   

d) Analyzing step functions   

Answer: a) Describing interactions that decay exponentially 

with distance 

 

519. The square well potential helps explain:   

a) The quantization of energy levels in a confined space   

b) Long-range interactions   

c) Harmonic behavior   

d) Exponential decay   

Answer: a) The quantization of energy levels in a confined 

space 

 

520. The harmonic oscillator potential's key feature is:   

a) Its quadratic dependence on displacement   

b) Its linear dependence on distance   

c) Its exponential decay   

d) Its constant value over a range   

Answer: a) Its quadratic dependence on displacement 

 

521. The primary function of nuclear fuel in a reactor is to:   

a) Absorb neutrons   

b) Sustain a nuclear chain reaction   

c) Remove radioactive waste   

d) Act as a radiation shield   

Answer: b) Sustain a nuclear chain reaction 

 

522. The material commonly used for nuclear fuel in reactors 

is:   

a) Uranium dioxide   

b) Lead   

c) Iron   

d) Beryllium   

Answer: a) Uranium dioxide 

 

523. Fuel cladding's primary role is to:   

a) Absorb radiation   

b) Provide structural support and prevent fuel contamination   

c) Facilitate coolant circulation   

d) Control the rate of nuclear reactions   



 

  

Answer: b) Provide structural support and prevent fuel 

contamination 

 

524. Common materials used for fuel cladding include:   

a) Zirconium alloys   

b) Graphite   

c) Stainless steel   

d) Titanium   

Answer: a) Zirconium alloys 

 

525. The moderator in a nuclear reactor is used to:   

a) Absorb excess neutrons   

b) Slow down neutrons to sustain the chain reaction   

c) Cool down the reactor core   

d) Control the reactor's power output   

Answer: b) Slow down neutrons to sustain the chain reaction 

 

526. A common moderator used in nuclear reactors is:   

a) Graphite   

b) Uranium   

c) Plutonium   

d) Lead   

Answer: a) Graphite 

 

527. The coolant in a nuclear reactor is responsible for:   

a) Controlling the nuclear reaction   

b) Removing heat from the reactor core   

c) Moderating neutron speeds   

d) Containing radioactive materials   

Answer: b) Removing heat from the reactor core 

 

528. Common coolants used in nuclear reactors include:   

a) Water   

b) Helium   

c) Sodium   

d) All of the above   

Answer: d) All of the above 

 

529. Control rods are used in a nuclear reactor to:   

a) Increase the rate of the nuclear reaction   

b) Absorb excess neutrons and regulate the reaction rate   

c) Remove radioactive waste   

d) Cool the reactor core   

Answer: b) Absorb excess neutrons and regulate the reaction 

rate 

 

530. Materials commonly used for control rods include:   

a) Boron   

b) Cadmium   

c) Hafnium   

d) All of the above   

Answer: d) All of the above 

 

531. Sensing elements in a nuclear reactor are used to:   

a) Measure neutron flux   

b) Control the fuel loading   

c) Regulate coolant flow   

d) Absorb excess radiation   

Answer: a) Measure neutron flux 

 

532. The type of sensor used for measuring neutron flux is 

often:   

a) A neutron detector   

b) A thermocouple   

c) A pressure gauge   

d) An accelerometer   

Answer: a) A neutron detector 

 

533. The primary purpose of fuel cladding is to:   

a) Protect the fuel from corrosion and high temperatures   

b) Enhance neutron moderation   

c) Absorb radiation   

d) Increase reactor power output   

Answer: a) Protect the fuel from corrosion and high 

temperatures 

 

534. In a pressurized water reactor (PWR), the coolant is:   

a) Water under high pressure   

b) Helium   

c) Liquid sodium   

d) Carbon dioxide   

Answer: a) Water under high pressure 

 

535. The moderator used in a heavy water reactor (CANDU) 

is:   

a) Heavy water (D₂O)   

b) Light water (H₂O)   

c) Graphite   

d) Beryllium   

Answer: a) Heavy water (D₂O) 

 

536. The control rods in a boiling water reactor (BWR) are 

typically made of:   

a) Boron carbide   

b) Zirconium   

c) Stainless steel   

d) Aluminum   

Answer: a) Boron carbide 

 

537. A common method to cool a nuclear reactor is by using:   

a) Steam   

b) Liquid nitrogen   

c) Helium gas   

d) Heavy water   

Answer: a) Steam 

 

538. Fuel cladding in a nuclear reactor must be:   

a) Chemically stable and non-reactive with coolant   

b) Highly reactive to absorb neutrons   

c) Transparent to radiation   

d) Able to increase neutron flux   

Answer: a) Chemically stable and non-reactive with coolant 

 

539. The purpose of the moderator in a thermal reactor is to:   

a) Increase the energy of neutrons   

b) Slow down neutrons to thermal energies   

c) Absorb excess neutrons   

d) Remove radioactive isotopes   

Answer: b) Slow down neutrons to thermal energies 

 

540. The control of neutron flux in a reactor is achieved by:   

a) Adjusting the position of control rods   

b) Changing the coolant flow rate   

c) Modifying the moderator composition   

d) Increasing the fuel temperature   

Answer: a) Adjusting the position of control rods 

 

541. The main function of the reactor coolant is to:   

a) Control the nuclear reaction   

b) Transfer heat from the reactor core to the steam generator   

c) Absorb neutrons   

d) Provide structural support to the reactor   

Answer: b) Transfer heat from the reactor core to the steam 

generator 



 

  

 

542. In a nuclear reactor, sensing elements are used for:   

a) Detecting radiation levels   

b) Measuring temperature and pressure   

c) Monitoring neutron flux and reactor power   

d) Enhancing moderator efficiency   

Answer: c) Monitoring neutron flux and reactor power 

 

543. The fuel cladding material must have:   

a) High thermal conductivity   

b) High neutron absorption cross-section   

c) High resistance to chemical corrosion   

d) High electrical conductivity   

Answer: c) High resistance to chemical corrosion 

 

544. The purpose of the moderator in a nuclear reactor is to:   

a) Increase the temperature of the reactor core   

b) Slow down neutrons to make them more likely to induce 

fission   

c) Absorb gamma radiation   

d) Provide structural support to the reactor core   

Answer: b) Slow down neutrons to make them more likely to 

induce fission 

 

545. In a fast breeder reactor, the moderator is typically:   

a) Absent or minimized   

b) Heavy water   

c) Graphite   

d) Light water   

Answer: a) Absent or minimized 

 

546. The material used for cladding in a liquid-metal cooled 

reactor is typically:   

a) Stainless steel   

b) Zirconium alloy   

c) Nickel   

d) Graphite   

Answer: a) Stainless steel 

 

547. The control rods in a reactor are moved by:   

a) Hydraulic systems   

b) Magnetic fields   

c) Pneumatic systems   

d) Electric motors   

Answer: a) Hydraulic systems 

 

548. The main advantage of using a liquid-metal coolant is:   

a) High thermal conductivity and low neutron absorption   

b) Low cost and ease of handling   

c) High reactivity with fuel   

d) Low density   

Answer: a) High thermal conductivity and low neutron 

absorption 

 

549. In a nuclear reactor, the function of sensing elements is 

to:   

a) Measure the intensity of radiation and reactor power   

b) Regulate coolant temperature   

c) Control fuel enrichment   

d) Maintain reactor pressure   

Answer: a) Measure the intensity of radiation and reactor 

power 

 

550. The cladding material must be:   

a) Compatible with both the reactor fuel and the coolant   

b) Highly reactive to increase neutron flux   

c) Transparent to neutrons   

d) High in density to absorb radiation   

Answer: a) Compatible with both the reactor fuel and the 

coolant 

 

551. In a nuclear reactor, the moderator's effectiveness 

depends on:   

a) Its ability to slow down neutrons efficiently   

b) Its ability to absorb radiation   

c) Its chemical reactivity with the fuel   

d) Its temperature stability   

Answer: a) Its ability to slow down neutrons efficiently 

 

552. The control rods are inserted into the reactor core to:   

a) Increase the rate of fission reactions   

b) Decrease the reactor's temperature   

c) Absorb neutrons and reduce the rate of fission   

d) Enhance the efficiency of the coolant   

Answer: c) Absorb neutrons and reduce the rate of fission 

 

553. Common coolants in a nuclear reactor include:   

a) Water, liquid sodium, and helium   

b) Heavy water and lead   

c) Helium and argon   

d) Nitrogen and hydrogen   

Answer: a) Water, liquid sodium, and helium 

 

554. The primary function of the moderator is to:   

a) Absorb radiation from the reactor   

b) Prevent overheating of the reactor   

c) Slow down fast neutrons to thermal energies   

d) Maintain the reactor's pressure   

Answer: c) Slow down fast neutrons to thermal energies 

 

555. In a boiling water reactor (BWR), the coolant:   

a) Is the same as the moderator   

b) Is used to cool the reactor core and generate steam   

c) Is circulated separately from the moderator   

d) Absorbs neutrons   

Answer: b) Is used to cool the reactor core and generate steam 

 

556. The purpose of fuel cladding is to:   

a) Prevent interaction of the fuel with the coolant   

b) Enhance neutron absorption   

c) Facilitate coolant flow 

 

   

d) Reduce reactor pressure   

Answer: a) Prevent interaction of the fuel with the coolant 

 

557. A common material for control rods is:   

a) Boron   

b) Calcium   

c) Molybdenum   

d) Carbon   

Answer: a) Boron 

 

558. The main purpose of a reactor moderator is to:   

a) Absorb neutrons   

b) Slow down neutrons to increase the probability of fission   

c) Maintain high temperature   

d) Remove radioactive waste   

Answer: b) Slow down neutrons to increase the probability of 

fission 

 

559. The reactor coolant's main function is to:   

a) Remove heat from the reactor core   

b) Control the rate of fission   



 

  

c) Absorb excess radiation   

d) Slow down neutrons   

Answer: a) Remove heat from the reactor core 

 

560. The type of sensor used to measure reactor power is:   

a) A neutron flux detector   

b) A thermocouple   

c) A pressure transducer   

d) An ionization chamber   

Answer: a) A neutron flux detector 

 

561. Uranium enrichment is a process used to increase the 

concentration of:   

a) Uranium-235   

b) Uranium-238   

c) Plutonium-239   

d) Thorium-232   

Answer: a) Uranium-235 

 

562. The primary use of enriched uranium in nuclear reactors 

is to:   

a) Increase the reactor's efficiency   

b) Enhance neutron absorption   

c) Sustain the nuclear fission reaction   

d) Improve cooling efficiency   

Answer: c) Sustain the nuclear fission reaction 

 

563. Uranium metal ingots are primarily used for:   

a) Fuel fabrication   

b) Reactor control   

c) Moderation   

d) Cooling   

Answer: a) Fuel fabrication 

 

564. Uranium dioxide (UO₂) is preferred as a reactor fuel 

because of its:   

a) High thermal conductivity and stability   

b) Low melting point   

c) High neutron absorption capacity   

d) Low density   

Answer: a) High thermal conductivity and stability 

 

565. The uranium dioxide pellet is typically used in:   

a) Pressurized water reactors (PWRs)   

b) Boiling water reactors (BWRs)   

c) Heavy water reactors (CANDU)   

d) All of the above   

Answer: d) All of the above 

 

566. Freshly prepared ammonium diuranate (ADU) is used as:   

a) A precursor to uranium dioxide fuel   

b) A moderator in reactors   

c) A neutron absorber   

d) A reactor coolant   

Answer: a) A precursor to uranium dioxide fuel 

 

567. The chemical formula for ammonium diuranate is:   

a) (NH₄)₂U₂O₇   

b) (NH₄)₃UO₄   

c) (NH₄)₂UO₄   

d) (NH₄)₄UO₆   

Answer: a) (NH₄)₂U₂O₇ 

 

568. Freshly prepared magnesium diuranate (MDU) is 

typically used as:   

a) A precursor to uranium dioxide   

b) A neutron reflector   

c) A reactor coolant   

d) A moderator   

Answer: a) A precursor to uranium dioxide 

 

569. The chemical formula for magnesium diuranate is:   

a) MgU₂O₇   

b) Mg(UO₂)₂   

c) MgUO₄   

d) MgUO₃   

Answer: a) MgU₂O₇ 

 

570. The uranium enrichment process used in nuclear reactors 

is typically achieved by:   

a) Gas diffusion   

b) Chemical precipitation   

c) Electroplating   

d) Mechanical compression   

Answer: a) Gas diffusion 

 

571. Uranium metal ingots are primarily used for:   

a) Nuclear weapon production   

b) Reactor fuel fabrication   

c) Shielding materials   

d) Moderation   

Answer: b) Reactor fuel fabrication 

 

572. The main advantage of uranium dioxide as a reactor fuel 

is its:   

a) High density   

b) Chemical stability at high temperatures   

c) High thermal expansion   

d) Low neutron absorption   

Answer: b) Chemical stability at high temperatures 

 

573. Freshly prepared ammonium diuranate is converted into 

uranium dioxide by:   

a) Calcination   

b) Electrolysis   

c) Filtration   

d) Precipitation   

Answer: a) Calcination 

 

574. The primary function of uranium metal ingots in reactors 

is to:   

a) Act as a radiation shield   

b) Serve as a precursor for fuel rods   

c) Produce uranium dioxide   

d) Enhance moderator efficiency   

Answer: b) Serve as a precursor for fuel rods 

 

575. The conversion of uranium hexafluoride (UF₆) to 

uranium dioxide (UO₂) involves:   

a) Chemical reduction   

b) Electrolytic reduction   

c) Thermal decomposition   

d) Physical vapor deposition   

Answer: a) Chemical reduction 

 

576. Uranium dioxide pellets are typically fabricated into:   

a) Fuel rods   

b) Control rods   

c) Neutron shields   

d) Moderator blocks   

Answer: a) Fuel rods 

 

577. The primary reason for using uranium dioxide in reactors 

is its:   



 

  

a) High solubility   

b) Low thermal conductivity   

c) High thermal conductivity and stability   

d) Ability to absorb neutrons   

Answer: c) High thermal conductivity and stability 

 

578. Ammonium diuranate is typically used in the production 

of:   

a) Uranium metal   

b) Uranium hexafluoride   

c) Uranium dioxide   

d) Plutonium   

Answer: c) Uranium dioxide 

 

579. The process of converting ammonium diuranate to 

uranium dioxide includes:   

a) Heating in the presence of air   

b) Electrolytic reduction   

c) Mixing with magnesium   

d) Dissolving in acid   

Answer: a) Heating in the presence of air 

 

580. The purpose of uranium enrichment is to:   

a) Increase the proportion of uranium-235 relative to uranium-

238   

b) Decrease the uranium-235 content in fuel   

c) Convert uranium-238 to plutonium   

d) Remove all impurities from uranium   

Answer: a) Increase the proportion of uranium-235 relative to 

uranium-238 

 

581. Uranium dioxide pellets are designed to:   

a) Withstand high temperatures and radiation   

b) Dissolve easily in coolant   

c) React with control rods   

d) Act as a neutron source   

Answer: a) Withstand high temperatures and radiation 

 

582. The key feature of uranium metal ingots used in reactor 

fuel is:   

a) Their ability to be easily machined   

b) Their high radioactivity   

c) Their low thermal conductivity   

d) Their high neutron absorption capability   

Answer: a) Their ability to be easily machined 

 

583. Magnesium diuranate is often used in:   

a) The preparation of uranium dioxide fuel   

b) The production of plutonium   

c) The construction of reactor moderators   

d) The manufacture of control rods   

Answer: a) The preparation of uranium dioxide fuel 

 

584. The process of uranium enrichment improves:   

a) The efficiency of fuel in nuclear reactors   

b) The stability of reactor control systems   

c) The quality of reactor coolant   

d) The effectiveness of radiation shielding   

Answer: a) The efficiency of fuel in nuclear reactors 

 

585. Freshly prepared ammonium diuranate is characterized 

by its:   

a) High purity   

b) Low solubility in water   

c) High density   

d) High reactivity with air   

Answer: a) High purity 

 

586. Uranium dioxide fuel pellets are usually:   

a) Cylindrical   

b) Spherical   

c) Flat   

d) Cuboidal   

Answer: a) Cylindrical 

 

587. The process of converting uranium hexafluoride to 

uranium dioxide involves:   

a) Reduction with hydrogen   

b) Oxidation with oxygen   

c) Addition of sulfur   

d) Electrolysis   

Answer: a) Reduction with hydrogen 

 

588. The conversion of ammonium diuranate to uranium 

dioxide typically requires:   

a) High temperatures   

b) Low temperatures   

c) High pressure   

d) Low pressure   

Answer: a) High temperatures 

 

589. The uranium metal ingots are primarily used in:   

a) Nuclear reactor cores   

b) Reactor control systems   

c) Radiation shielding   

d) Coolant systems   

Answer: a) Nuclear reactor cores 

 

590. The typical shape of uranium dioxide pellets is:   

a) Cylindrical   

b) Spherical   

c) Irregular   

d) Flat   

Answer: a) Cylindrical 

 

591. The freshly prepared magnesium diuranate is used for:   

a) Converting to uranium dioxide   

b) Enhancing reactor cooling   

c) Moderating neutron flux   

d) Absorbing radiation   

Answer: a) Converting to uranium dioxide 

 

592. Uranium enrichment increases the concentration of:   

a) Uranium-235   

b) Uranium-238   

c) Plutonium-239   

d) Thorium-232   

Answer: a) Uranium-235 

 

593. The purpose of uranium dioxide in a reactor is to:   

a) Absorb neutrons   

b) Enhance neutron flux   

c) Sustain a chain reaction   

d) Facilitate coolant flow   

Answer: c) Sustain a chain reaction 

 

594. Uranium metal ingots are often used in the production of:   

a) Uranium dioxide pellets   

b) Control rods   

c) Moderators   

d) Coolants   

Answer: a) Uranium dioxide pellets 

 



 

  

595. The primary application of freshly prepared ammonium 

diuranate is:   

a) Producing uranium metal   

b) Manufacturing uranium dioxide   

c) Controlling reactor power   

d) Cooling reactor cores   

Answer: b) Manufacturing uranium dioxide 

 

596. The uranium enrichment process typically involves:   

a) Separation of isotopes   

b) Chemical precipitation   

c) Physical compression   

d) Thermal oxidation   

Answer: a) Separation of isotopes 

 

597. Freshly prepared magnesium diuranate is used to:   

a) Manufacture uranium dioxide   

b) Absorb neutrons   

c) Shield reactor cores   

d) Control reactor temperatures   

 

 

Answer: a) Manufacture uranium dioxide 

 

598. The uranium dioxide pellet is designed to:   

a) Withstand high temperatures   

b) Dissolve in coolant   

c) React with control materials   

d) Enhance neutron absorption   

Answer: a) Withstand high temperatures 

 

599. The conversion of uranium hexafluoride to uranium 

dioxide involves:   

a) Chemical reduction   

b) Physical evaporation   

c) Electrolysis   

d) Oxidation   

Answer: a) Chemical reduction 

 

600. The primary purpose of uranium metal ingots is to:   

a) Fabricate reactor fuel   

b) Shield against radiation   

c) Cool reactor cores   

d) Act as neutron reflectors   

Answer: a) Fabricate reactor fuel 

 

601. Plutonium-based fuels are primarily used in:   

a) Pressurized water reactors (PWRs)   

b) Fast breeder reactors   

c) Boiling water reactors (BWRs)   

d) Heavy water reactors   

Answer: b) Fast breeder reactors 

 

602. Plutonium metal is commonly used in nuclear reactors 

because of its:   

a) High neutron absorption cross-section   

b) Low melting point   

c) Low radioactivity   

d) High thermal conductivity   

Answer: a) High neutron absorption cross-section 

 

603. Plutonium oxide powder is often used as:   

a) A reactor coolant   

b) A precursor to plutonium metal   

c) A fuel material   

d) A moderator   

Answer: c) A fuel material 

 

604. The most common isotope of plutonium used in nuclear 

reactors is:   

a) Plutonium-239   

b) Plutonium-238   

c) Plutonium-240   

d) Plutonium-241   

Answer: a) Plutonium-239 

 

605. One of the safety concerns associated with plutonium is 

its:   

a) High melting point   

b) High toxicity   

c) Low nuclear fission energy   

d) Low thermal conductivity   

Answer: b) High toxicity 

 

606. The primary application of plutonium metal is in:   

a) Nuclear reactors   

b) Radiation shielding   

c) Chemical manufacturing   

d) Food preservation   

Answer: a) Nuclear reactors 

 

607. The primary method for converting plutonium metal to 

plutonium oxide is:   

a) Oxidation   

b) Reduction   

c) Electrolysis   

d) Precipitation   

Answer: a) Oxidation 

 

608. Plutonium oxide powder is commonly used in:   

a) Fast breeder reactors   

b) Light water reactors   

c) Pressurized heavy water reactors   

d) All of the above   

Answer: a) Fast breeder reactors 

 

609. Safety aspects of handling plutonium include:   

a) Avoiding inhalation of dust   

b) Preventing exposure to high temperatures   

c) Using low-density materials for shielding   

d) Reducing neutron absorption   

Answer: a) Avoiding inhalation of dust 

 

610. Plutonium-based fuels can be used to:   

a) Generate energy through fission   

b) Absorb neutrons   

c) Increase reactor temperature   

d) Act as a reactor moderator   

Answer: a) Generate energy through fission 

 

611. Plutonium metal has a significant role in:   

a) Nuclear weapons   

b) Civilian power reactors   

c) Medical applications   

d) Industrial processes   

Answer: a) Nuclear weapons 

 

612. Plutonium oxide is typically produced by:   

a) Direct oxidation of plutonium metal   

b) Chemical precipitation   

c) Thermal decomposition   

d) Electrolytic processes   

Answer: a) Direct oxidation of plutonium metal 

 



 

  

613. One of the main safety measures for plutonium handling 

is:   

a) Using gloves and protective clothing   

b) Reducing the temperature of storage areas   

c) Increasing ventilation in storage rooms   

d) Avoiding use in high-pressure environments   

Answer: a) Using gloves and protective clothing 

 

614. The main reason for using plutonium oxide powder in 

nuclear reactors is its:   

a) Ability to sustain a fission reaction   

b) High melting point   

c) Low reactivity with air   

d) High density   

Answer: a) Ability to sustain a fission reaction 

 

615. Plutonium's high toxicity primarily affects:   

a) The respiratory system   

b) The digestive system   

c) The cardiovascular system   

d) The nervous system   

Answer: a) The respiratory system 

 

616. Plutonium metal can be safely handled by:   

a) Using remote handling techniques   

b) Storing it at high temperatures   

c) Mixing it with other metals   

d) Diluting it with chemicals   

Answer: a) Using remote handling techniques 

 

617. The primary challenge of working with plutonium oxide 

is:   

a) Its high density   

b) Its chemical instability   

c) Its radiological hazards   

d) Its low melting point   

Answer: c) Its radiological hazards 

 

618. Plutonium oxide powder is commonly used in:   

a) Mixed oxide (MOX) fuel   

b) Reactor coolants   

c) Moderator materials   

d) Radiation shielding   

Answer: a) Mixed oxide (MOX) fuel 

 

619. The handling of plutonium metal requires:   

a) Strict contamination control measures   

b) High temperatures   

c) Non-reactive materials   

d) Low radiation shielding   

Answer: a) Strict contamination control measures 

 

620. The process of converting plutonium oxide to plutonium 

metal involves:   

a) Reduction with hydrogen   

b) Electrolysis   

c) Oxidation   

d) Chemical precipitation   

Answer: a) Reduction with hydrogen 

 

621. Thorium is primarily used in nuclear reactors as:   

a) A fuel material   

b) A moderator   

c) A neutron absorber   

d) A coolant   

Answer: a) A fuel material 

 

622. The main advantage of using thorium as a nuclear fuel is 

its:   

a) High energy density   

b) Abundance and availability   

c) Low cost   

d) High neutron capture cross-section   

Answer: b) Abundance and availability 

 

623. In a thorium breeder reactor, thorium-232 is converted 

into:   

a) Uranium-233   

b) Plutonium-239   

c) Neptunium-239   

d) Uranium-235   

Answer: a) Uranium-233 

 

624. The thorium fuel cycle is considered more favorable than 

the uranium fuel cycle due to:   

a) Reduced production of long-lived radioactive waste   

b) Higher thermal efficiency   

c) Greater availability of uranium   

d) Lower operating temperatures   

Answer: a) Reduced production of long-lived radioactive 

waste 

 

625. Thorium-based reactors primarily use:   

a) Uranium dioxide   

b) Plutonium dioxide   

c) Thorium dioxide   

d) Mixed oxide fuels   

Answer: c) Thorium dioxide 

 

626. One of the main challenges of using thorium as fuel is:   

a) The need for a neutron source to initiate the reaction   

b) Its high cost   

c) Its low thermal conductivity   

d) Its high reactivity with air   

Answer: a) The need for a neutron source to initiate the 

reaction 

 

627. The thorium fuel cycle can be used in which type of 

reactor?   

a) Pressurized water reactor   

b) Boiling water reactor   

c) Heavy water reactor   

d) All of the above   

Answer: d) All of the above 

 

628. In a thorium reactor, the primary fuel is:   

a) Thorium-232   

b) Thorium-234   

c) Thorium-230   

d) Thorium-228   

Answer: a) Thorium-232 

 

629. The conversion of thorium-232 to uranium-233 involves:   

a) Neutron capture   

b) Alpha decay   

c) Beta decay   

d) Gamma emission   

Answer: a) Neutron capture 

 

630. Thorium breeders are designed to:   

a) Generate more fissile material than they consume   

b) Improve reactor cooling efficiency   

c) Enhance neutron absorption   

d) Reduce radioactive waste   



 

  

Answer: a) Generate more fissile material than they consume 

 

631. The primary advantage of the thorium fuel cycle is:   

a) Lower production of plutonium   

b) Increased thermal efficiency   

c) Higher neutron flux   

d) Simplified reactor design   

Answer: a) Lower production of plutonium 

 

632. In a thorium reactor, the byproduct uranium-233 can be 

used to:   

a) Enhance the reactor's neutron flux   

b) Fuel other types of nuclear reactors   

c) Increase the reactor's cooling efficiency   

d) Reduce the reactor's power output   

Answer: b) Fuel other types of nuclear reactors 

 

633. Thorium fuel cycles can be used to:   

a) Breed new fissile materials   

b) Only utilize thorium-232   

c) Increase uranium-235 supply   

d) Decrease reactor efficiency   

Answer: a) Breed new fissile materials 

 

634. The main reason for the interest in thorium reactors is 

their potential to:   

a) Minimize nuclear waste   

b) Reduce reactor costs   

c) Simplify reactor operations   

d) Enhance fuel reprocessing   

Answer: a) Minimize nuclear waste 

 

635. The thorium fuel cycle requires which isotope to initiate 

fission?   

a) Uranium-235   

b) Plutonium-239   

c) Uranium-233   

d) Thorium-232   

Answer: c) Uranium-233 

 

636. Thorium reactors can use which type of fuel form?   

a) Solid fuel rods   

b) Liquid fuel   

c) Gas fuel   

d) Plasma fuel   

Answer: a) Solid fuel rods 

 

637. Thorium-based reactors are typically described as:   

a) High-temperature reactors   

b) Low-temperature reactors   

c) Fast reactors   

d) Thermal reactors   

Answer: d) Thermal reactors 

 

638. The thorium fuel cycle is beneficial because it produces:   

a) Long-lived radioactive waste   

b) Short-lived radioactive waste   

c) High levels of plutonium   

d) Large amounts of uranium   

Answer: b) Short-lived radioactive waste 

 

639. One of the key features of thorium reactors is:   

a) Their ability to breed uranium-233   

b) Their use of plutonium as fuel   

c) Their high neutron absorption capability   

d) Their low thermal efficiency   

Answer: a) Their ability to breed uranium-233 

 

640. The thorium-232 to uranium-233 conversion process 

primarily involves:   

a) Fast neutrons   

b) Slow neutrons   

c) Gamma rays   

d) Alpha particles   

Answer: b) Slow neutrons 

 

641. The primary goal of the deuterium enrichment process is 

to:   

a) Increase the concentration of deuterium in water   

b) Remove deuterium from water   

c) Convert deuterium to tritium   

d) Stabilize deuterium in the reactor   

Answer: a) Increase the concentration of deuterium in water 

 

642. One common method for deuterium enrichment is:   

a) Electrolysis   

b) Distillation   

c) Chemical exchange   

d) Filtration   

Answer: a) Electrolysis 

 

643. The radiolysis of water primarily produces:   

a) Hydrogen gas and oxygen gas   

b) Deuterium and tritium   

c) Hydroxyl radicals and hydrogen atoms   

d) Oxygen gas and hydrogen peroxide   

Answer: c) Hydroxyl radicals and hydrogen atoms 

 

644. Deuterium-enriched water is often used in:   

a) Nuclear reactors as a coolant   

b) Medical imaging   

c) Chemical synthesis   

d) Electroplating   

Answer: a) Nuclear reactors as a coolant 

 

645. The electrolysis method for deuterium enrichment 

involves:   

a) Splitting water into hydrogen and oxygen   

b) Using a chemical reaction to separate deuterium   

c) Using high pressure to separate isotopes   

d) Heating water to separate deuterium   

Answer: a) Splitting water into hydrogen and oxygen 

 

646. Radiolysis of water can result in the formation of:   

a) Sulfuric acid   

b) Nitric acid   

c) Hydrogen peroxide   

d) Nitrogen dioxide   

Answer: c) Hydrogen peroxide 

 

647. In the context of deuterium enrichment, the term "heavy 

water" refers to:   

a) Water with increased hydrogen content   

b) Water with increased oxygen content   

c) Water with increased deuterium content   

d) Water with increased tritium content   

Answer: c) Water with increased deuterium content 

 

648. The primary byproducts of the radiolysis of water are:   

a) Hydrogen gas and deuterium gas   

b) Hydrogen and hydroxyl radicals   

c) Oxygen gas and nitrogen oxides   

d) Methane and ammonia   

Answer: b) Hydrogen and hydroxyl radicals 



 

  

 

649. Deuterium enrichment is essential for:   

a) Increasing the efficiency of hydrogen fuel cells   

b) Enhancing the performance of nuclear reactors   

c) Improving water purification processes   

d) Reducing the reactivity of nuclear waste   

Answer: b) Enhancing the performance of nuclear reactors 

 

650. The radiolysis of water is commonly studied in:   

a) Medical imaging   

b) Environmental science   

c) Nuclear chemistry   

d) Agricultural chemistry   

Answer: c) Nuclear chemistry 

 

651. One of the methods used for deuterium enrichment in 

industrial applications is:   

a) Distillation   

b) Membrane separation   

c) Chemical exchange   

d) Magnetic separation   

Answer: c) Chemical exchange 

 

652. The formation of hydroxyl radicals in the radiolysis of 

water can lead to:   

a) Corrosion of reactor materials   

b) Formation of hydrogen peroxide   

c) Reduction in reactor efficiency   

d) Increase in the temperature of the reactor   

Answer: b) Formation of hydrogen peroxide 

 

653. In a nuclear reactor, heavy water (D2O) serves as:   

a) A coolant   

b) A neutron absorber   

c) A moderator   

d) A fuel   

Answer: c) A moderator 

 

654. The main challenge of handling deuterium-enriched 

water is:   

a) Its high cost   

b) Its chemical reactivity   

c) Its radiation exposure   

d) Its high viscosity   

Answer: c) Its radiation exposure 

 

655. Radiolysis of water can occur in:   

a) Nuclear reactors   

b) Medical imaging devices   

c) Industrial chemical processes   

d) All of the above   

Answer: d) All of the above 

 

656. The deuterium enrichment process improves:   

a) The neutron economy of reactors   

b) The efficiency of chemical reactions   

c) The safety of reactor operations   

d) The quality of drinking water   

Answer: a) The neutron economy of reactors 

 

657. In radiolysis, hydroxyl radicals are highly:   

a) Stable   

b) Inert   

c) Reactive   

d) Non-reactive   

Answer: c) Reactive 

 

658. Deuterium enrichment by electrolysis separates:   

a) Hydrogen isotopes based on mass   

b) Oxygen isotopes based on mass   

c) Water molecules based on size   

d) Chemical elements based on reactivity   

Answer: a) Hydrogen isotopes based on mass 

 

659. Radiolysis of water can lead to the production of:   

a) Carbon dioxide   

b) Sulfur dioxide   

c) Radicals and reactive species   

d) Nitrogen oxides   

Answer: c) Radicals and reactive species 

 

660. The primary application of deuterium-enriched water is 

in:   

a) Medical treatments   

b) High-energy physics experiments   

c) Nuclear reactors   

d) Air purification systems   

Answer: c) Nuclear reactors 

 

661. Beryllium is commonly used in nuclear reactors as:   

a) A fuel material   

b) A neutron moderator   

c) A neutron absorber   

d) A reactor coolant   

Answer: b) A neutron moderator 

 

662. In addition to nuclear applications, beryllium is used in:   

a) Aerospace components   

b) Water purification systems   

c) Food packaging   

d) Building materials   

Answer: a) Aerospace components 

 

663. The primary advantage of using beryllium as a neutron 

moderator is its:   

a) High neutron absorption cross-section   

b) Low density   

c) High melting point   

d) High thermal conductivity   

Answer: d) High thermal conductivity 

 

664. Beryllium's role in nuclear reactors is often to:   

a) Enhance the efficiency of the reactor   

b) Absorb excess neutrons   

c) Reflect neutrons back into the reactor core   

d) Increase the reactor's operating temperature   

Answer: c) Reflect neutrons back into the reactor core 

 

665. Beryllium is used in aerospace industries due to its:   

a) High strength-to-weight ratio   

b) Low thermal conductivity   

c) Corrosion resistance   

d) High electrical resistivity   

Answer: a) High strength-to-weight ratio 

 

666. One of the challenges associated with using beryllium is 

its:   

a) High toxicity   

b) Low melting point   

c) Poor machinability   

d) High cost   

Answer: a) High toxicity 

 

667. Beryllium is used in the production of:   



 

  

a) Nuclear weapons   

b) Photovoltaic cells   

c) High-strength alloys   

d) Synthetic diamonds   

Answer: c) High-strength alloys 

 

668. In nuclear reactors, beryllium can be found in:   

a) Fuel rods   

b) Control rods   

c) Reflectors   

d) Coolants   

Answer: c) Reflectors 

 

669. Beryllium's application in electronics is due to its:   

a) High thermal conductivity   

b) High electrical conductivity   

c) Low density   

d) High strength   

Answer: a) High thermal conductivity 

 

670. The use of beryllium in nuclear reactors helps to:   

a) Reduce neutron flux   

b) Increase neutron flux   

c) Absorb gamma radiation   

d) Control reactor temperature   

Answer: b) Increase neutron flux 

 

671. Beryllium is used in the manufacturing of:   

a) Precision instruments   

b) Food additives   

c) Pesticides   

d) Cleaning agents   

Answer: a) Precision instruments 

 

672. One reason for using beryllium in aerospace applications 

is its:   

a) High thermal stability   

b) Low cost   

c) High magnetic permeability   

d) Low mechanical strength   

Answer: a) High thermal stability 

 

673. Beryllium’s toxicity necessitates:   

a) Strict handling protocols   

b) Low-temperature storage   

c) High-pressure environments   

d) Use of protective coatings   

Answer: a) Strict handling protocols 

 

674. In addition to its nuclear applications, beryllium is used 

in:   

a) Medical imaging   

b) Water treatment   

c) Paints and coatings   

d) Food processing   

Answer: a) Medical imaging 

 

675. Beryllium's use in neutron reflectors is due to its:   

a) Ability to slow down neutrons   

b) High neutron scattering cross-section   

c) Low neutron absorption cross-section   

d) High density   

Answer: c) Low neutron absorption cross-section 

 

676. Beryllium is used in the manufacture of:   

a) Nuclear reactor components   

b) Synthetic fibers   

c) Catalysts   

d) Building insulation   

Answer: a) Nuclear reactor components 

 

677. The use of beryllium in high-speed aircraft is due to its:   

a) High stiffness   

b) Low melting point   

c) High electrical resistance   

d) High thermal conductivity   

Answer: a) High stiffness 

 

678. Beryllium is included in some nuclear reactor designs to:   

a) Enhance the efficiency of neutron absorption   

b) Reflect neutrons to sustain a chain reaction   

c) Cool the reactor core   

d) Act as a neutron absorber   

Answer: b) Reflect neutrons to sustain a chain reaction 

 

679. In industry, beryllium is often used in:   

a) Manufacturing alloys for structural components   

b) Enhancing the flavor of foods   

c) Producing electronic devices   

d) Agricultural equipment   

Answer: a) Manufacturing alloys for structural components 

 

680. Beryllium’s high cost is justified by its:   

a) Unique physical and chemical properties   

b) High availability   

c) Low density   

d) Non-reactivity with air   

Answer: a) Unique physical and chemical properties 

 

681. The Apsara reactor in India is classified as a:   

a) Heavy water reactor   

b) Graphite-moderated reactor   

c) Fast breeder reactor   

d) Pressurized water reactor   

Answer: b) Graphite-moderated reactor 

 

682. The Cirus reactor, commissioned in 1960, was primarily 

used for:   

a) Power generation   

b) Neutron radiography   

c) Research in nuclear physics   

d) Medical isotope production   

Answer: c) Research in nuclear physics 

 

683. Dhruva reactor, which became operational in 1985, is a:   

a) Heavy water reactor   

b) Gas-cooled reactor   

c) Fast breeder reactor   

d) Graphite-moderated reactor   

Answer: a) Heavy water reactor 

 

684. The Indian Kota Heavy Water Plant is designed to:   

a) Produce uranium fuel   

b) Enrich uranium   

c) Produce heavy water   

d) Process spent nuclear fuel   

Answer: c) Produce heavy water 

 

685. The Madras Atomic Power Station is located in:   

a) Karnataka   

b) Gujarat   

c) Tamil Nadu   

d) Maharashtra   

Answer: c) Tamil Nadu 



 

  

 

686. The primary purpose of various thermochemical reactors 

is to:   

a) Generate nuclear energy   

b) Conduct chemical synthesis using nuclear reactions   

c) Provide neutron sources   

d) Process radioactive waste   

Answer: b) Conduct chemical synthesis using nuclear 

reactions 

 

687. Laser fusion reactors are designed to:   

a) Achieve controlled nuclear fusion   

b) Perform neutron activation   

c) Generate power through fission   

d) Process nuclear fuel   

Answer: a) Achieve controlled nuclear fusion 

 

688. The Lekka-8 reactor is a:   

a) Fusion reactor   

b) Fission reactor   

c) Thermochemical reactor   

d) Fast breeder reactor   

Answer: a) Fusion reactor 

 

689. Tokamak Aditya is a type of:   

a) Fusion reactor   

b) Heavy water reactor   

c) Graphite-moderated reactor   

d) Research reactor   

Answer: a) Fusion reactor 

 

690. The Vande Graff accelerator is used for:   

a) Neutron activation studies   

b) Generating high-energy ion beams   

c) Medical isotope production   

d) Radioactive waste processing   

Answer: b) Generating high-energy ion beams 

 

691. A linear accelerator is primarily used in:   

a) Medical treatments   

b) Nuclear power generation   

c) Research in particle physics   

d) Nuclear waste management   

Answer: c) Research in particle physics 

 

692. Cyclotron reactors are designed to:   

a) Accelerate ions   

b) Produce heavy water   

c) Perform neutron capture reactions   

d) Generate power through fission   

Answer: a) Accelerate ions 

 

693. The Suchrocyclotron accelerator is used for:   

a) Producing isotopes   

b) Accelerating protons and ions   

c) Heavy water production   

d) Fusion research   

Answer: b) Accelerating protons and ions 

 

694. Indian reactors primarily use:   

a) Uranium fuel   

b) Plutonium fuel   

c) Thorium fuel   

d) All of the above   

Answer: a) Uranium fuel 

 

695. The reactor type used in the Indian nuclear power 

program to generate electricity is primarily:   

a) Pressurized water reactor   

b) Boiling water reactor   

c) Heavy water reactor   

d) Gas-cooled reactor   

Answer: c) Heavy water reactor 

 

696. The key feature of the Dhruva reactor is its:   

a) Use of uranium fuel   

b) Use of heavy water as a moderator   

c) High neutron flux   

d) Gas-cooled system   

Answer: b) Use of heavy water as a moderator 

 

697. The primary function of the Indian Kota Heavy Water 

Plant is to:   

a) Produce plutonium   

b) Enrich uranium   

c) Produce heavy water for reactors   

d) Process spent fuel   

Answer: c) Produce heavy water for reactors 

 

698. The Madras Atomic Power Station uses:   

a) Heavy water reactors   

b) Gas-cooled reactors   

c) Boiling water reactors   

d) Pressurized water reactors   

Answer: a) Heavy water reactors 

 

699. Thermochemical reactors are primarily used for:   

a) Power generation   

b) Producing industrial chemicals   

c) Nuclear waste disposal   

d) Generating medical isotopes   

Answer: b) Producing industrial chemicals 

 

700. The laser fusion reactors aim to achieve:   

a) Controlled nuclear fission   

b) Controlled nuclear fusion   

c) High-energy neutron production   

d) Heavy water production   

Answer: b) Controlled nuclear fusion 

 

701. The Tokamak Aditya fusion reactor is located in:   

a) India   

b) Japan   

c) USA   

d) France   

Answer: a) India 

 

702. The Vande Graff accelerator is a type of:   

a) Linear accelerator   

b) Cyclotron   

c) Particle accelerator   

d) Fusion reactor   

Answer: c) Particle accelerator 

 

703. Linear accelerators are used in:   

a) Medical treatments   

b) Nuclear reactors   

c) Heavy water production   

d) Isotope enrichment   

Answer: a) Medical treatments 

 

704. Cyclotron reactors are used to produce:   

a) Neutrons   



 

  

b) High-energy particles   

c) Heavy water   

d) Plutonium   

Answer: b) High-energy particles 

 

705. The Suchrocyclotron is known for its:   

a) Production of heavy water   

b) Acceleration of ions and protons   

c) Fusion research   

d) Neutron capture studies   

Answer: b) Acceleration of ions and protons 

 

706. In the context of nuclear reactors, beryllium is used for:   

a) Fuel enrichment   

b) Neutron reflection   

c) Reactor cooling   

d) Waste processing   

Answer: b) Neutron reflection 

 

707. The Apsara reactor was India's first:   

a) Heavy water reactor   

b) Graphite-moderated reactor   

c) Fast breeder reactor   

d) Pressurized water reactor   

Answer: b) Graphite-moderated reactor 

 

708. The Cirus reactor was significant for:   

a) Power generation   

b) Medical isotope production   

c) Research in nuclear physics   

d) Neutron capture studies   

Answer: c) Research in nuclear physics 

 

709. The Dhruva reactor was designed to:   

a) Produce medical isotopes   

b) Conduct nuclear physics experiments   

c) Test new reactor designs   

d) Provide a high neutron flux for research   

Answer: d) Provide a high neutron flux for research 

 

710. The Madras Atomic Power Station is known for:   

a) Its use of heavy water reactors   

b) Its production of plutonium   

c) Its role in fusion research   

d) Its use of gas-cooled reactors   

Answer: a) Its use of heavy water reactors 

 

711. The Indian Kota Heavy Water Plant contributes to:   

a) Nuclear waste management   

b) Uranium enrichment   

c) Production of heavy water for reactors   

d) Isotope separation   

Answer: c) Production of heavy water for reactors 

 

712. The laser fusion reactor's primary goal is to:   

a) Achieve nuclear fission   

b) Test new nuclear fuel types   

c) Achieve controlled nuclear fusion   

d) Process spent fuel   

Answer: c) Achieve controlled nuclear fusion 

 

713. The Lekka-8 fusion reactor's design is based on:   

a) Tokamak configuration   

b) Laser fusion   

c) Magnetic confinement   

d) Inertial confinement   

Answer: d) Inertial confinement 

 

714. The Tokamak Aditya is a key project in:   

a) Nuclear fission   

b) Nuclear fusion   

c) Heavy water production   

d) Uranium enrichment   

Answer: b) Nuclear fusion 

 

715. The Vande Graff accelerator's function is to:   

a) Generate high-energy particles   

b) Produce medical isotopes   

c) Test reactor designs   

d) Enrich uranium   

Answer: a) Generate high-energy particles 

 

716. Linear accelerators are widely used in:   

a) Medical treatments   

b) Heavy water production   

c) Nuclear waste management   

d) Reactor design   

Answer: a) Medical treatments 

 

717. Cyclotron reactors are used to:   

a) Produce high-energy particle beams   

b) Perform neutron activation   

c) Process nuclear waste   

d) Generate power   

Answer: a) Produce high-energy particle beams 

 

718. The Suchrocyclotron accelerator is primarily used for:   

a) Medical imaging   

b) Research in nuclear physics   

c) Producing radioactive isotopes   

d) Heavy water production   

Answer: b) Research in nuclear physics 

 

719. Beryllium is used in nuclear reactors for:   

a) Fuel enrichment   

b) Neutron absorption   

c) Neutron moderation   

d) Waste disposal   

Answer: c) Neutron moderation 

 

720. The Apsara reactor’s significance lies in:   

a) Its role as India’s first nuclear reactor   

b) Its use of heavy water   

c) Its fast breeder design   

d) Its high power output   

Answer: a) Its role as India’s first nuclear reactor 

 

721. The Cirus reactor’s primary function was:   

a) To generate power   

b) To produce plutonium   

c) 

 

 To facilitate nuclear research   

d) To test reactor designs   

Answer: c) To facilitate nuclear research 

 

722. The Dhruva reactor’s primary use is:   

a) Generating power   

b) Producing heavy water   

c) High neutron flux research   

d) Medical isotope production   

Answer: c) High neutron flux research 

 

723. The Madras Atomic Power Station is significant for:   



 

  

a) Its contribution to nuclear medicine   

b) Its use of heavy water reactors for power generation   

c) Its fusion research   

d) Its role in heavy water production   

Answer: b) Its use of heavy water reactors for power 

generation 

 

724. The Indian Kota Heavy Water Plant is crucial for:   

a) Uranium enrichment   

b) Producing heavy water for reactors   

c) Processing spent fuel   

d) Producing medical isotopes   

Answer: b) Producing heavy water for reactors 

 

725. The laser fusion reactor is designed to:   

a) Generate fission reactions   

b) Achieve controlled fusion reactions   

c) Produce neutron sources   

d) Process nuclear waste   

Answer: b) Achieve controlled fusion reactions 

 

726. The Lekka-8 reactor is a type of:   

a) Fission reactor   

b) Fusion reactor   

c) Heavy water reactor   

d) Graphite-moderated reactor   

Answer: b) Fusion reactor 

 

727. The Tokamak Aditya reactor is known for:   

a) Fusion research   

b) Power generation   

c) Heavy water production   

d) Nuclear waste management   

Answer: a) Fusion research 

 

728. The Vande Graff accelerator is used in:   

a) Medical treatments   

b) High-energy particle production   

c) Fusion research   

d) Nuclear waste management   

Answer: b) High-energy particle production 

 

729. Linear accelerators are commonly employed in:   

a) Nuclear power plants   

b) Medical applications   

c) Fusion research   

d) Neutron activation   

Answer: b) Medical applications 

 

730. Cyclotron reactors are essential for:   

a) High-energy particle research   

b) Heavy water production   

c) Nuclear power generation   

d) Isotope separation   

Answer: a) High-energy particle research 

 

731. The Suchrocyclotron accelerator is used for:   

a) Producing radioactive isotopes   

b) Fusion research   

c) Particle acceleration   

d) Heavy water production   

Answer: c) Particle acceleration 

 

732. Beryllium's primary use in nuclear reactors is for:   

a) Power generation   

b) Neutron moderation   

c) Fuel production   

d) Waste management   

Answer: b) Neutron moderation 

 

733. The Apsara reactor's significance was primarily in:   

a) Its role in nuclear power generation   

b) Its contribution to nuclear research   

c) Its use of uranium fuel   

d) Its fast breeder technology   

Answer: b) Its contribution to nuclear research 

 

734. The Cirus reactor's legacy is in:   

a) Its power output   

b) Its medical isotope production   

c) Its research contributions   

d) Its role in heavy water production   

Answer: c) Its research contributions 

 

735. The Dhruva reactor's main purpose is:   

a) Generating electricity   

b) Producing heavy water   

c) Providing high neutron flux   

d) Testing nuclear reactor designs   

Answer: c) Providing high neutron flux 

 

736. The Madras Atomic Power Station is important for:   

a) Its use of graphite moderators   

b) Its power generation capabilities   

c) Its fusion research   

d) Its heavy water production   

Answer: b) Its power generation capabilities 

 

737. The Kota Heavy Water Plant’s role is vital for:   

a) Power generation   

b) Fuel enrichment   

c) Heavy water production   

d) Isotope separation   

Answer: c) Heavy water production 

 

738. Laser fusion reactors are primarily aimed at:   

a) Producing fission reactions   

b) Controlled nuclear fusion   

c) High-energy neutron production   

d) Heavy water generation   

Answer: b) Controlled nuclear fusion 

 

739. The Lekka-8 fusion reactor is designed based on:   

a) Tokamak technology   

b) Inertial confinement   

c) Magnetic confinement   

d) Direct fusion drive   

Answer: b) Inertial confinement 

 

740. The Tokamak Aditya is known for its:   

a) Heavy water reactor design   

b) Fusion research capabilities   

c) Neutron moderation   

d) Power generation   

Answer: b) Fusion research capabilities 

 

741. The Vande Graff accelerator is used for:   

a) Producing medical isotopes   

b) Generating high-energy particle beams   

c) Conducting nuclear waste disposal   

d) Reactor design   

Answer: b) Generating high-energy particle beams 

 

742. Linear accelerators are often used in:   



 

  

a) Nuclear power generation   

b) Medical treatments and research   

c) Heavy water production   

d) Isotope enrichment   

Answer: b) Medical treatments and research 

 

743. Cyclotron reactors are employed for:   

a) Medical imaging   

b) Particle acceleration   

c) Reactor cooling   

d) Heavy water production   

Answer: b) Particle acceleration 

 

744. The Suchrocyclotron is used primarily for:   

a) Medical treatments   

b) Particle acceleration   

c) Heavy water production   

d) Fusion research   

Answer: b) Particle acceleration 

 

745. Beryllium's use in nuclear reactors helps with:   

a) High neutron absorption   

b) Neutron moderation   

c) Power generation   

d) Waste disposal   

Answer: b) Neutron moderation 

 

746. The Apsara reactor was notable for:   

a) Its role in nuclear fusion   

b) Being India's first nuclear reactor   

c) Its power generation capacity   

d) Its use of heavy water   

Answer: b) Being India's first nuclear reactor 

 

747. The Cirus reactor was a significant development for:   

a) Producing heavy water   

b) Nuclear physics research   

c) Fusion research   

d) Power generation   

Answer: b) Nuclear physics research 

 

748. The Dhruva reactor is distinguished by its:   

a) Use of uranium fuel   

b) High neutron flux   

c) Heavy water production   

d) Fission technology   

Answer: b) High neutron flux 

 

749. The Madras Atomic Power Station’s contribution is in:   

a) Medical isotope production   

b) Heavy water production   

c) Power generation   

d) Fusion research   

Answer: c) Power generation 

 

750. The Indian Kota Heavy Water Plant plays a key role in:   

a) Producing isotopes   

b) Heavy water production   

c) Reactor cooling   

d) Uranium enrichment   

Answer: b) Heavy water production 

 

751. The purpose of laser fusion reactors is:   

a) To enhance fission reactions   

b) To achieve controlled nuclear fusion   

c) To produce neutrons   

d) To generate power   

Answer: b) To achieve controlled nuclear fusion 

 

752. The Lekka-8 reactor is part of:   

a) Fusion research   

b) Heavy water reactors   

c) Power generation   

d) Medical isotope production   

Answer: a) Fusion research 

 

753. Tokamak Aditya’s focus is on:   

a) Power generation   

b) Fusion research   

c) Heavy water production   

d) Isotope separation   

Answer: b) Fusion research 

 

754. The Vande Graff accelerator is essential for:   

a) Fusion research   

b) Generating high-energy particle beams   

c) Medical treatments   

d) Nuclear waste management   

Answer: b) Generating high-energy particle beams 

 

755. Linear accelerators are crucial in:   

a) Medical treatments   

b) Nuclear waste processing   

c) Reactor design   

d) Isotope production   

Answer: a) Medical treatments 

 

756. Cyclotron reactors are significant for:   

a) Heavy water production   

b) Producing high-energy particles   

c) Nuclear reactor cooling   

d) Isotope separation   

Answer: b) Producing high-energy particles 

 

757. The Suchrocyclotron is notable for:   

a) Nuclear waste disposal   

b) Particle acceleration   

c) Heavy water production   

d) Fusion research   

Answer: b) Particle acceleration 

 

758. Beryllium's role in reactors is primarily for:   

a) Enhancing fission reactions   

b) Neutron moderation   

c) Power generation   

d) Waste management   

Answer: b) Neutron moderation 

 

759. The Apsara reactor was India's first reactor to:   

a) Achieve controlled fusion   

b) Use heavy water   

c) Be graphite-moderated   

d) Generate power   

Answer: c) Be graphite-moderated 

 

760. The Cirus reactor’s primary function was to:   

a) Produce medical isotopes   

b) Facilitate nuclear research   

c) Generate electricity   

d) Test reactor designs   

Answer: b) Facilitate nuclear research 

 

761. The Dhruva reactor’s key feature is:   

a) Its power generation capacity   



 

  

b) Its use of uranium fuel   

c) Its high neutron flux   

d) Its role in fusion research   

Answer: c) Its high neutron flux 

 

762. The Madras Atomic Power Station is known for:   

a) Heavy water production   

b) Medical isotope production   

c) Its power generation capability   

d) Fusion research   

Answer: c) Its power generation capability 

 

763. The Kota Heavy Water Plant is crucial for:   

a) Enriching uranium   

b) Producing heavy water   

c) Testing nuclear reactor designs   

 

 

d) Processing spent fuel   

Answer: b) Producing heavy water 

 

764. The laser fusion reactor’s aim is to:   

a) Achieve controlled fusion reactions   

b) Enhance fission reactions   

c) Produce neutron sources   

d) Manage nuclear waste   

Answer: a) Achieve controlled fusion reactions 

 

765. The Lekka-8 fusion reactor uses:   

a) Magnetic confinement   

b) Inertial confinement   

c) Gas-cooled technology   

d) Pressurized water technology   

Answer: b) Inertial confinement 

 

766. The Tokamak Aditya reactor is known for its:   

a) Use of heavy water   

b) Fusion research capabilities   

c) Power generation   

d) High neutron flux   

Answer: b) Fusion research capabilities 

 

767. The Vande Graff accelerator's primary role is to:   

a) Produce medical isotopes   

b) Accelerate particles   

c) Test reactor designs   

d) Generate high-energy neutron beams   

Answer: b) Accelerate particles 

 

768. Linear accelerators are used primarily in:   

a) Medical imaging   

b) Fusion research   

c) Heavy water production   

d) Nuclear waste disposal   

Answer: a) Medical imaging 

 

769. Cyclotron reactors are essential for:   

a) Particle acceleration   

b) Medical treatments   

c) Reactor cooling   

d) Heavy water production   

Answer: a) Particle acceleration 

 

770. The Suchrocyclotron is notable for its:   

a) Heavy water production   

b) Fusion research   

c) Particle acceleration   

d) Neutron activation studies   

Answer: c) Particle acceleration 

 

771. Beryllium is used in nuclear reactors for:   

a) Neutron reflection   

b) Power generation   

c) Fuel production   

d) Waste management   

Answer: a) Neutron reflection 

 

772. The Apsara reactor’s contribution to Indian nuclear 

science was:   

a) Power generation   

b) Nuclear research   

c) Heavy water production   

d) Fusion technology   

Answer: b) Nuclear research 

 

773. The Cirus reactor was a key facility for:   

a) Uranium enrichment   

b) Nuclear research   

c) Power generation   

d) Heavy water production   

Answer: b) Nuclear research 

 

774. The Dhruva reactor’s main achievement is:   

a) High power output   

b) High neutron flux   

c) Uranium enrichment   

d) Medical isotope production   

Answer: b) High neutron flux 

 

775. The Madras Atomic Power Station is crucial for:   

a) Power generation   

b) Heavy water production   

c) Medical isotope production   

d) Fusion research   

Answer: a) Power generation 

 

776. The Kota Heavy Water Plant’s main purpose is:   

a) Reactor cooling   

b) Fuel enrichment   

c) Heavy water production   

d) Isotope separation   

Answer: c) Heavy water production 

 

777. Laser fusion reactors are designed to:   

a) Achieve controlled fusion   

b) Test reactor designs   

c) Produce isotopes   

d) Manage nuclear waste   

Answer: a) Achieve controlled fusion 

 

778. The Lekka-8 fusion reactor’s design is based on:   

a) Magnetic confinement   

b) Inertial confinement   

c) Heavy water technology   

d) Uranium enrichment   

Answer: b) Inertial confinement 

 

779. Tokamak Aditya’s primary focus is:   

a) Power generation   

b) Fusion research   

c) Heavy water production   

d) Isotope separation   

Answer: b) Fusion research 

 



 

  

780. The Vande Graff accelerator is used for:   

a) Generating high-energy particle beams   

b) Medical treatments   

c) Heavy water production   

d) Fusion research   

Answer: a) Generating high-energy particle beams 

 

781. Linear accelerators are commonly used for:   

a) Fusion research   

b) Medical imaging   

c) Heavy water production   

d) Isotope enrichment   

Answer: b) Medical imaging 

 

782. Cyclotron reactors are vital for:   

a) Particle acceleration   

b) Medical treatments   

c) Reactor cooling   

d) Heavy water production   

Answer: a) Particle acceleration 

 

783. The Suchrocyclotron is known for its:   

a) Medical imaging   

b) Particle acceleration   

c) Fusion research   

d) Heavy water production   

Answer: b) Particle acceleration 

 

784. Beryllium’s use in reactors includes:   

a) Neutron reflection   

b) Power generation   

c) Fuel enrichment   

d) Waste disposal   

Answer: a) Neutron reflection 

 

785. The Apsara reactor’s historical significance is:   

a) Its contribution to medical isotope production   

b) Its role as the first Indian nuclear reactor   

c) Its heavy water production capability   

d) Its high power output   

Answer: b) Its role as the first Indian nuclear reactor 

 

786. The Cirus reactor’s role was primarily in:   

a) Power generation   

b) Research and development   

c) Heavy water production   

d) Isotope separation   

Answer: b) Research and development 

 

787. The Dhruva reactor’s design focuses on:   

a) Generating high power   

b) High neutron flux   

c) Fusion research   

d) Medical isotope production   

Answer: b) High neutron flux 

 

788. The Madras Atomic Power Station’s importance lies in:   

a) Its contribution to fusion research   

b) Its use of heavy water reactors for electricity   

c) Its role in heavy water production   

d) Its role in medical treatments   

Answer: b) Its use of heavy water reactors for electricity 

 

789. The Kota Heavy Water Plant’s main function is:   

a) Medical isotope production   

b) Heavy water production   

c) Reactor cooling   

d) Isotope separation   

Answer: b) Heavy water production 

 

790. Laser fusion reactors aim to:   

a) Enhance fission reactions   

b) Achieve controlled fusion   

c) Produce neutron sources   

d) Generate power   

Answer: b) Achieve controlled fusion 

 

791. The Lekka-8 reactor’s fusion technology is based on:   

a) Magnetic confinement   

b) Inertial confinement   

c) Heavy water reactors   

d) Uranium enrichment   

Answer: b) Inertial confinement 

 

792. Tokamak Aditya’s role in research is:   

a) Heavy water production   

b) Fusion research   

c) Medical isotope production   

d) Reactor design   

Answer: b) Fusion research 

 

793. The Vande Graff accelerator’s function is to:   

a) Generate high-energy particle beams   

b) Produce medical isotopes   

c) Test reactor designs   

d) Enrich uranium   

Answer: a) Generate high-energy particle beams 

 

794. Linear accelerators are widely used in:   

a) Medical imaging   

b) Fusion research   

c) Heavy water production   

d) Isotope separation   

Answer: a) Medical imaging 

 

795. Cyclotron reactors are used to:   

a) Accelerate particles   

b) Produce heavy water   

c) Manage nuclear waste   

d) Generate electricity   

Answer: a) Accelerate particles 

 

796. The Suchrocyclotron is known for its:   

a) Fusion research   

b) Particle acceleration   

c) Heavy water production   

d) Medical imaging   

Answer: b) Particle acceleration 

 

797. Beryllium is used in reactors for:   

a) Neutron moderation   

b) High power generation   

c) Fuel enrichment   

d) Waste management   

Answer: a) Neutron moderation 

 

798. The Apsara reactor is historically important because it 

was:   

a) The first Indian reactor   

b) A heavy water reactor   

c) A fusion reactor   

d) A fast breeder reactor   

Answer: a) The first Indian reactor 

 



 

  

799. The Cirus reactor contributed significantly to:   

a) Heavy water production   

b) Medical isotope production   

c) Nuclear research   

d) Fusion technology   

Answer: c) Nuclear research 

 

800. The Dhruva reactor’s main achievement is:   

a) High power output   

b) Heavy water production   

c) High neutron flux   

d) Medical isotope production   

Answer: c) High neutron flux 

 

801. The Madras Atomic Power Station is crucial for:   

a) Power generation   

b) Heavy water production   

c) Fusion research   

d) Medical treatments   

Answer: a) Power generation 

 

802. The Kota Heavy Water Plant’s key role is:   

a) Heavy water production   

b) Medical isotope production   

c) Reactor cooling   

d) Isotope separation   

Answer: a) Heavy water production 

 

803. Laser fusion reactors are aimed at:   

a) Enhancing fission reactions   

b) Controlled nuclear fusion   

c) Producing neutron sources   

d) Heavy water generation   

Answer: b) Controlled nuclear fusion 

 

804. The Lekka-8 reactor uses:   

a) Magnetic confinement   

b) Inertial confinement   

c) Heavy water technology   

d) Pressurized water technology   

Answer: b) Inertial confinement 

 

805. The Tokamak Aditya’s focus is:   

a) Fusion research   

b) Heavy water production   

c) Power generation   

d) Isotope separation   

Answer: a) Fusion research 

 

806. The Vande Graff accelerator’s role is to:   

a) Generate high-energy particle beams   

b) Produce medical isotopes   

c) Test reactor designs   

d) Manage nuclear waste   

Answer: a) Generate high-energy particle beams 

 

807. Linear accelerators are used primarily for:   

a) Medical imaging   

b) Fusion 

 

 research   

c) Heavy water production   

d) Isotope enrichment   

Answer: a) Medical imaging 

 

808. Cyclotron reactors are vital for:   

a) Particle acceleration   

b) Medical treatments   

c) Reactor cooling   

d) Heavy water production   

Answer: a) Particle acceleration 

 

809. The Suchrocyclotron is known for:   

a) Medical imaging   

b) Particle acceleration   

c) Fusion research   

d) Heavy water production   

Answer: b) Particle acceleration 

 

810. Beryllium’s use in reactors is for:   

a) Neutron moderation   

b) Power generation   

c) Fuel production   

d) Waste management   

Answer: a) Neutron moderation 

 

811. Pharmaceuticals are primarily used for:   

a) Industrial manufacturing   

b) Medical treatment   

c) Agricultural purposes   

d) Construction   

Answer: b) Medical treatment 

 

812. Radioimmunoassay (RIA) is used to:   

a) Measure protein concentration   

b) Detect and quantify specific proteins or hormones   

c) Assess water quality   

d) Analyze soil composition   

Answer: b) Detect and quantify specific proteins or hormones 

 

813. The main principle behind RIA is:   

a) Spectroscopy   

b) Radioactive decay   

c) Antigen-antibody interactions   

d) Chromatography   

Answer: c) Antigen-antibody interactions 

 

814. Pharmaceuticals in the form of tablets or capsules are:   

a) Solids   

b) Liquids   

c) Gases   

d) Powders   

Answer: a) Solids 

 

815. The use of radiolabeled drugs in pharmaceuticals helps 

in:   

a) Enhancing drug stability   

b) Tracking drug distribution and metabolism   

c) Improving drug taste   

d) Increasing drug solubility   

Answer: b) Tracking drug distribution and metabolism 

 

816. Radioimmunoassay requires a:   

a) Non-radioactive antibody   

b) Radioactive antigen   

c) Radioactive antibody   

d) Non-radioactive antigen   

Answer: c) Radioactive antibody 

 

817. Pharmaceuticals can be classified based on:   

a) Chemical structure   

b) Physical state   

c) Therapeutic use   

d) All of the above   



 

  

Answer: d) All of the above 

 

818. In radioimmunoassay, the presence of a radioactive 

marker helps in:   

a) Reducing assay time   

b) Enhancing specificity   

c) Quantifying the amount of antigen   

d) Improving the sensitivity of the assay   

Answer: c) Quantifying the amount of antigen 

 

819. The application of pharmaceuticals in pain management 

often involves:   

a) Antipyretics   

b) Antibiotics   

c) Analgesics   

d) Antihistamines   

Answer: c) Analgesics 

 

820. The role of pharmaceuticals in cancer treatment includes:   

a) Preventing infections   

b) Reducing blood pressure   

c) Targeting and killing cancer cells   

d) Enhancing digestion   

Answer: c) Targeting and killing cancer cells 

 

821. Radioimmunoassay can be used to measure:   

a) Blood glucose levels   

b) Hormone levels   

c) Vitamin content   

d) Drug solubility   

Answer: b) Hormone levels 

 

822. The primary application of pharmaceuticals in antibiotics 

is:   

a) Treating bacterial infections   

b) Reducing inflammation   

c) Controlling high blood pressure   

d) Relieving pain   

Answer: a) Treating bacterial infections 

 

823. The main advantage of using radioimmunoassay is:   

a) It is inexpensive   

b) It provides high sensitivity and specificity   

c) It requires no specialized equipment   

d) It is time-efficient   

Answer: b) It provides high sensitivity and specificity 

 

824. Pharmaceutical formulations for topical application 

include:   

a) Ointments   

b) Tablets   

c) Injections   

d) Capsules   

Answer: a) Ointments 

 

825. The primary purpose of radioimmunoassay in diagnostic 

medicine is to:   

a) Diagnose diseases based on imaging   

b) Quantify biological substances in bodily fluids   

c) Assess physical health   

d) Determine the effectiveness of surgery   

Answer: b) Quantify biological substances in bodily fluids 

 

826. The use of radiolabeled compounds in pharmaceuticals 

aids in:   

a) Enhancing therapeutic efficacy   

b) Understanding drug interactions   

c) Improving drug absorption   

d) Monitoring drug distribution and metabolism   

Answer: d) Monitoring drug distribution and metabolism 

 

827. Pharmaceuticals used in managing cardiovascular 

diseases often include:   

a) Diuretics   

b) Antacids   

c) Antipyretics   

d) Antibiotics   

Answer: a) Diuretics 

 

828. Radioimmunoassay can be employed to measure:   

a) Enzyme activity   

b) Ion concentration   

c) Protein levels   

d) pH of a solution   

Answer: c) Protein levels 

 

829. In radioimmunoassay, a standard curve is used to:   

a) Determine the exact concentration of the antigen   

b) Calibrate the radioactivity detector   

c) Measure the purity of the reagents   

d) Adjust the pH of the assay solution   

Answer: a) Determine the exact concentration of the antigen 

 

830. Pharmaceuticals used for respiratory conditions include:   

a) Bronchodilators   

b) Antihistamines   

c) Antifungals   

d) Analgesics   

Answer: a) Bronchodilators 

 

831. The production of isotopes for medical use is primarily 

achieved through:   

a) Chemical reactions   

b) Nuclear reactors   

c) Biological processes   

d) Electromagnetic radiation   

Answer: b) Nuclear reactors 

 

832. Radiopharmaceuticals are used in:   

a) Diagnostic imaging   

b) Drug development   

c) Vaccine production   

d) Antibiotic therapy   

Answer: a) Diagnostic imaging 

 

833. Radio-nuclide therapy involves the use of:   

a) Non-radioactive drugs   

b) Radioactive isotopes to target disease   

c) Antibiotics to treat infections   

d) Analgesics to manage pain   

Answer: b) Radioactive isotopes to target disease 

 

834. The most common method for producing technetium-

99m, a widely used radioisotope, is through:   

a) Cyclotron bombardment   

b) Reactor neutron activation   

c) Particle accelerator   

d) Radioactive decay   

Answer: b) Reactor neutron activation 

 

835. A key application of radiopharmaceuticals is:   

a) Treating viral infections   

b) Imaging and diagnosing diseases   

c) Enhancing drug stability   



 

  

d) Producing vaccines   

Answer: b) Imaging and diagnosing diseases 

 

836. In radio-nuclide therapy, the primary goal is to:   

a) Cure infections   

b) Deliver targeted radiation to cancer cells   

c) Improve drug absorption   

d) Enhance imaging quality   

Answer: b) Deliver targeted radiation to cancer cells 

 

837. The production of radioactive isotopes often requires:   

a) High-temperature chemical reactions   

b) Particle accelerators or nuclear reactors   

c) Biological fermentation processes   

d) Physical mixing of elements   

Answer: b) Particle accelerators or nuclear reactors 

 

838. Radiopharmaceuticals are designed to:   

a) Treat diseases through chemical reactions   

b) Emit radiation for imaging and therapeutic purposes   

c) Increase the efficiency of drug metabolism   

d) Enhance physical performance   

Answer: b) Emit radiation for imaging and therapeutic 

purposes 

 

839. An example of a radio-nuclide used in therapy is:   

a) Carbon-14   

b) Iodine-131   

c) Cobalt-60   

d) Lead-210   

Answer: b) Iodine-131 

 

840. The primary advantage of using radiopharmaceuticals in 

diagnostics is:   

a) Their ability to treat diseases   

b) High sensitivity and specific imaging capabilities   

c) Their role in drug formulation   

d) Low cost and availability   

Answer: b) High sensitivity and specific imaging capabilities 

 

841. The production of isotopes in a cyclotron typically 

involves:   

a) Bombarding a target material with high-energy particles   

b) Using radioactive decay processes   

c) Chemical synthesis in a lab   

d) Physical separation of elements   

Answer: a) Bombarding a target material with high-energy 

particles 

 

842. Radio-nuclide therapy is often used to treat:   

a) Bacterial infections   

b) Viral infections   

c) Cancer   

d) Allergies   

Answer: c) Cancer 

 

843. Radiopharmaceuticals are generally administered:   

a) Orally   

b) Intravenously   

c) Topically   

d) Via inhalation   

Answer: b) Intravenously 

 

844. The key advantage of using radio-nuclide therapy in 

cancer treatment is:   

a) It is non-invasive   

b) It targets and destroys cancer cells specifically   

c) It enhances immune response   

d) It prevents cancer cell proliferation   

Answer: b) It targets and destroys cancer cells specifically 

 

845. The most commonly used isotope in PET scans is:   

a) Technetium-99m   

b) Iodine-131   

c) Fluorine-18   

d) Cobalt-60   

Answer: c) Fluorine-18 

 

846. Radiopharmaceuticals are often used in:   

a) Emergency medicine   

b) Chronic disease management   

c) Diagnostic imaging   

d) Drug formulation   

Answer: c) Diagnostic imaging 

 

847. A common use of iodine-131 in medicine is:   

a) Diagnosing heart conditions   

b) Treating thyroid disorders   

c) Imaging brain tumors   

d) Enhancing lung function   

Answer: b) Treating thyroid disorders 

 

848. The production of isotopes for medical use requires:   

a) Specialized reactors or cyclotrons   

b) Standard laboratory equipment   

c) Chemical synthesis reactors   

d) Biological fermentation tanks   

Answer: a) Specialized reactors or cyclotrons 

 

849. The main challenge in radio-nuclide therapy is:   

a) Ensuring patient comfort   

b) Achieving precise targeting of the therapeutic radiation   

c) Reducing treatment costs   

d) Improving drug taste   

Answer: b) Achieving precise targeting of the therapeutic 

radiation 

 

850. Radiopharmaceuticals must be:   

a) Stable and non-radioactive   

b) Radioactive with a short half-life   

c) Long-lasting and chemically inert   

d) Biodegradable and non-toxic   

Answer: b) Radioactive with a short half-life 

 

851. Environmental radioactivity primarily refers to:   

a) Radioactivity from medical sources   

b) Naturally occurring and anthropogenic radioactive 

substances in the environment   

c) Radioactive waste from industrial processes   

d) Radiation from space   

Answer: b) Naturally occurring and anthropogenic radioactive 

substances in the environment 

 

852. Natural radionuclides include:   

a) Uranium-235   

b) Radon-222   

c) Iodine-131   

d) Cobalt-60   

Answer: b) Radon-222 

 

853. The primary source of natural radiation in homes is:   

a) Cosmic rays   

b) Radon gas   

c) Medical imaging   



 

  

d) Nuclear power plants   

Answer: b) Radon gas 

 

854. Fallout from nuclear weapons testing typically contains:   

a) Medical isotopes   

b) Industrial byproducts   

c) Fission products and activation products   

d) Agricultural pesticides   

Answer: c) Fission products and activation products 

 

855. Radon-222 is a radioactive gas that is a decay product of:   

a) Uranium-238   

b) Thorium-232   

c) Plutonium-239   

d) Cesium-137   

Answer: a) Uranium-238 

 

856. Fallout from nuclear weapons testing can lead to:   

a) Increased radon levels   

b) Enhanced natural radiation shielding   

c) Long-term environmental contamination   

d) Decreased atmospheric radiation   

Answer: c) Long-term environmental contamination 

 

857. Environmental monitoring for radioactivity involves:   

a) Measuring radiation levels in soil, water, and air   

b) Assessing the impact of medical treatments   

c) Evaluating cosmic radiation   

d) Calculating the radioactive decay rates in laboratories   

Answer: a) Measuring radiation levels in soil, water, and air 

 

858. The half-life of radon-222 is:   

a) 10 days   

b) 30 years   

c) 3.8 days   

d) 1 hour   

Answer: c) 3.8 days 

 

859. A significant consequence of nuclear weapons testing 

fallout is:   

a) Short-term health effects   

b) Radioactive contamination of the environment   

c) Improved agricultural productivity   

d) Enhanced air quality   

Answer: b) Radioactive contamination of the environment 

 

860. Natural radioactivity can be measured using:   

a) A Geiger counter   

b) A chemical titration method   

c) A pH meter   

d) A spectrophotometer   

Answer: a) A Geiger counter 

 

861. The primary safety concern with radon exposure is its:   

a) High cost of remediation   

b) High energy emissions   

c) Long-term health effects such as lung cancer   

d) Limited natural occurrence   

Answer: c) Long-term health effects such as lung cancer 

 

862. Fallout from nuclear weapons testing includes isotopes 

such as:   

a) Iodine-131   

b) Carbon-14   

c) Uranium-238   

d) Radon-222   

Answer: a) Iodine-131 

 

863. The monitoring of environmental radioactivity helps in:   

a) Reducing natural radiation   

b) Assessing the impact of nuclear activities on public health   

c) Preventing cosmic rays   

d) Enhancing agricultural yields   

Answer: b) Assessing the impact of nuclear activities on 

public health 

 

864. One method to reduce radon exposure in homes is to:   

a) Increase the use of pesticides   

b) Improve ventilation and air circulation   

c) Use chemical filters   

d) Increase the amount of outdoor activity   

Answer: b) Improve ventilation and air circulation 

 

865. The main concern with fallout from nuclear weapons is:   

a) Its immediate environmental impact   

b) Its short-term economic effects   

c) Its potential to cause long-term health issues   

d) Its effects on electrical appliances   

Answer: c) Its potential to cause long-term health issues 

 

866. Natural sources of environmental radioactivity include:   

a) Cosmic rays   

b) Uranium ores   

c) Radon gas   

d) All of the above   

Answer: d) All of the above 

 

867. Environmental safety measures for radioactive fallout 

include:   

a) Evacuation and decontamination   

b) Increased use of fertilizers   

c) Regular use of ionizing radiation detectors   

d) Frequent health check-ups   

Answer: a) Evacuation and decontamination 

 

868. The environmental impact of fallout from nuclear 

weapons is most severe:   

a) Immediately after testing   

b) 5 years after testing   

c) 10 years after testing   

d) 50 years after testing   

Answer: d) 50 years after testing 

 

869. The main health risk associated with exposure to fallout 

from nuclear weapons is:   

a) Skin burns   

b) Acute radiation sickness   

c) Long-term cancer risks   

d) Digestive disorders   

Answer: c) Long-term cancer risks 

 

870. Radon mitigation strategies in homes typically involve:   

a) Adding more insulation   

b) Sealing cracks in foundations   

c) Installing air filters   

d) Increasing ventilation   

Answer: b) Sealing cracks in foundations 

 

871. Carbon dating is a method used to determine the age of:   

a) Rocks and minerals   

b) Historical artifacts and fossils   

c) Biological tissues   

d) Atmospheric gases   

Answer: b) Historical artifacts and fossils 



 

  

 

872. The principle behind carbon dating is the measurement 

of:   

a) Carbon-12 and carbon-14 ratios   

b) Carbon-13 and carbon-14 ratios   

c) Carbon-14 and nitrogen-14 ratios   

d) Carbon-15 and carbon-14 ratios   

Answer: c) Carbon-14 and nitrogen-14 ratios 

 

873. The half-life of carbon-14 is approximately:   

a) 5,730 years   

b) 1,200 years   

c) 50,000 years   

d) 10,000 years   

Answer: a) 5,730 years 

 

874. Diagnostic radiopharmaceuticals for bone density 

measurements typically use:   

a) Iodine-131   

b) Technetium-99m   

c) Fluorine-18   

d) Iodine-123   

Answer: b) Technetium-99m 

 

875. Bone imaging with radiopharmaceuticals is primarily 

used to:   

a) Assess bone density and structure   

b) Measure blood glucose levels   

c) Analyze lung function   

d) Evaluate liver function   

Answer: a) Assess bone density and structure 

 

876. Cardiovascular studies using radiopharmaceuticals often 

involve:   

a) Iodine-131   

b) Thallium-201   

c) Radon-222   

d) Strontium-90   

Answer: b) Thallium-201 

 

877. Central nervous system imaging with 

radiopharmaceuticals can help diagnose:   

a) Bone fractures   

b) Heart disease   

c) Brain tumors and neurological disorders   

d) Lung infections   

Answer: c) Brain tumors and neurological disorders 

 

878. The key advantage of using radiopharmaceuticals for 

bone density measurements is:   

a) High accuracy in measuring bone density   

b) Ability to assess blood pressure   

c) Low radiation dose to the patient   

d) Long-lasting imaging results   

Answer: a) High accuracy in measuring bone density 

 

879. In cardiovascular studies, radiopharmaceuticals are used 

to:   

a) Monitor heart function and blood flow   

b) Detect infections in the chest   

c) Measure kidney function   

d) Assess bone mineral density   

Answer: a) Monitor heart function and blood flow 

 

880. The primary use of radiopharmaceuticals in the central 

nervous system is to:   

a) Evaluate lung capacity   

b) Monitor liver enzyme levels   

c) Image brain activity and identify disorders   

d) Measure glucose metabolism   

Answer: c) Image brain activity and identify disorders 

 

881. Carbon dating is limited in use to objects that are:   

a) Less than 50,000 years old   

b) More than 100,000 years old   

c) Less than 1,000 years old   

d) More than 10,000 years old   

Answer: a) Less than 50,000 years old 

 

882. Bone density measurements using radiopharmaceuticals 

are important for:   

a) Diagnosing lung diseases   

b) Assessing bone health and osteoporosis   

c) Evaluating heart function   

d) Monitoring liver diseases   

Answer: b) Assessing bone health and osteoporosis 

 

883. For bone imaging, the most common 

radiopharmaceutical used is:   

a) Fluorine-18   

b) Technetium-99m   

c) Iodine-131   

d) Gallium-67   

Answer: b) Technetium-99m 

 

884. The main purpose of using radiopharmaceuticals in 

cardiovascular studies is to:   

a) Diagnose diabetes   

b) Evaluate myocardial perfusion   

c) Monitor kidney function   

d) Assess liver metabolism   

Answer: b) Evaluate myocardial perfusion 

 

885. In the context of carbon dating, the primary isotopes 

involved are:   

a) Carbon-12 and Carbon-14   

b) Carbon-13 and Carbon-14   

c) Carbon-14 and Nitrogen-14   

d) Carbon-11 and Carbon-14   

Answer: c) Carbon-14 and Nitrogen-14 

 

886. Bone imaging can be particularly useful in diagnosing:   

a) Respiratory infections   

b) Bone fractures and tumors   

c) Liver diseases   

d) Heart valve disorders   

Answer: b) Bone fractures and tumors 

 

887. Central nervous system radiopharmaceuticals are used to 

assess:   

a) Bone density   

b) Heart function   

c) Brain disorders and activity   

d) Kidney function   

Answer: c) Brain disorders and activity 

 

888. The effectiveness of cardiovascular studies using 

radiopharmaceuticals is measured by:   

a) Heart rate   

b) Blood pressure   

c) Blood flow and myocardial function   

d) Lung capacity   

Answer: c) Blood flow and myocardial function 

 



 

  

889. A common radiopharmaceutical used in bone imaging for 

evaluating bone metastases is:   

a) Technetium-99m   

b) Iodine-131   

c) Gallium-67   

d) Strontium-89   

Answer: d) Strontium-89 

 

890. The use of carbon dating in archaeology helps in:   

a) Determining the age of ancient artifacts   

b) Analyzing soil composition   

c) Measuring environmental radiation   

d) Detecting mineral deposits   

Answer: a) Determining the age of ancient artifacts 

 

891. The central nervous system imaging techniques using 

radiopharmaceuticals are important for:   

a) Evaluating respiratory disorders   

b) Diagnosing neurological diseases and brain function   

c) Monitoring cardiovascular health   

d) Assessing bone density   

Answer: b) Diagnosing neurological diseases and brain 

function 

 

892. The primary function of bone density measurements is 

to:   

a) Evaluate lung performance   

b) Assess bone health and detect osteoporosis   

c) Measure blood glucose levels   

d) Monitor liver enzyme activity   

Answer: b) Assess bone health and detect osteoporosis 

 

893. For cardiovascular studies, which radiopharmaceutical is 

often used for imaging the heart?   

a) Fluorine-18   

b) Thallium-201   

c) Gallium-67   

d) Iodine-123   

Answer: b) Thallium-201 

 

894. Carbon dating is not suitable for:   

a) Dating fossilized bones   

b) Estimating the age of ancient manuscripts   

c) Determining the age of rocks over millions of years   

d) Dating historical artifacts   

Answer: c) Determining the age of rocks over millions of 

years 

 

895. Diagnostic radiopharmaceuticals are crucial for:   

a) Assessing metabolic rates   

b) Accurate imaging and diagnosis in various medical 

conditions   

c) Measuring environmental radiation   

d) Improving drug delivery systems   

Answer: b) Accurate imaging and diagnosis in various 

medical conditions 

 

896. The use of bone imaging techniques helps in:   

a) Identifying lung tumors   

b) Evaluating bone structure and detecting abnormalities   

c) Monitoring liver function   

d) Measuring blood pressure   

Answer: b) Evaluating bone structure and detecting 

abnormalities 

 

897. The application of radiopharmaceuticals in 

cardiovascular studies allows for:   

a) Non-invasive assessment of heart health   

b) Enhanced bone density measurements   

c) Improved liver function tests   

d) More accurate lung imaging   

Answer: a) Non-invasive assessment of heart health 

 

898. Radiopharmaceuticals used in central nervous system 

imaging help in:   

a) Diagnosing brain disorders and mapping brain functions   

b) Monitoring bone density changes   

c) Assessing heart valve conditions   

d) Measuring kidney function   

Answer: a) Diagnosing brain disorders and mapping brain 

functions 

 

899. The main advantage of using radiopharmaceuticals in 

medical imaging is:   

a) High cost of production   

b) Ability to provide detailed and accurate diagnostic 

information   

c) Low radiation dose   

d) Long shelf-life   

Answer: b) Ability to provide detailed and accurate diagnostic 

information 

 

900. Carbon dating is primarily used in which field?   

a) Medicine   

b) Archaeology   

c) Environmental science   

d) Space research   

Answer: b) Archaeology 

 

901. Radioactive analytical techniques are commonly used 

for:   

a) Chemical synthesis   

b) Quantitative analysis of radioactive substances   

c) Environmental pollution control   

d) Data encryption   

Answer: b) Quantitative analysis of radioactive substances 

 

902. One of the most common radioactive analytical 

techniques is:   

a) Mass spectrometry   

b) Gas chromatography   

c) Radioimmunoassay   

d) High-performance liquid chromatography   

Answer: c) Radioimmunoassay 

 

903. In radioimmunoassay, the concentration of a substance is 

measured by:   

a) Its absorbance at a specific wavelength   

b) Its interaction with a specific antibody   

c) Its mass-to-charge ratio   

d) Its volatility   

Answer: b) Its interaction with a specific antibody 

 

904. The principle behind gamma spectroscopy involves:   

a) Measurement of gamma radiation emitted by radioactive 

isotopes   

b) Detection of alpha particles   

c) Analysis of neutron flux   

d) Measurement of beta particle emission   

Answer: a) Measurement of gamma radiation emitted by 

radioactive isotopes 

 

905. A common detector used in gamma spectroscopy is the:   

a) Geiger-Muller counter   



 

  

b) Scintillation detector   

c) Ionization chamber   

d) Mass spectrometer   

Answer: b) Scintillation detector 

 

906. In alpha spectrometry, the primary measurement is:   

a) Alpha particle energy   

b) Beta particle emission   

c) Gamma ray intensity   

d) Neutron capture   

Answer: a) Alpha particle energy 

 

907. The main application of liquid scintillation counting is:   

a) Measurement of gamma radiation   

b) Detection of low-energy beta particles   

c) Quantification of neutrons   

d) Analysis of X-rays   

Answer: b) Detection of low-energy beta particles 

 

908. The main advantage of using liquid scintillation counting 

is:   

a) High sensitivity for low-energy beta emitters   

b) Easy calibration   

c) High resolution for gamma rays   

d) Low cost   

Answer: a) High sensitivity for low-energy beta emitters 

 

909. In neutron activation analysis, the sample is exposed to:   

a) Neutron flux   

b) Gamma radiation   

c) Alpha particles   

d) Beta particles   

Answer: a) Neutron flux 

 

910. The technique of neutron activation analysis is used to:   

a) Measure the concentration of trace elements   

b) Analyze the chemical structure of organic compounds   

c) Determine the mass of a sample   

d) Identify isotopic ratios   

Answer: a) Measure the concentration of trace elements 

 

911. A common use of radioactive tracer techniques is:   

a) Chemical reaction rate determination   

b) Tracking the distribution of substances in a system   

c) Measuring pH levels   

d) Analyzing surface area   

Answer: b) Tracking the distribution of substances in a system 

 

912. The main application of autoradiography is:   

a) Visualizing the distribution of radioisotopes in a sample   

b) Measuring chemical reactivity   

c) Determining molecular weight   

d) Analyzing thermal properties   

Answer: a) Visualizing the distribution of radioisotopes in a 

sample 

 

913. The principle behind a scintillation counter is:   

a) Measuring the emission of light from a scintillating 

material upon radiation exposure   

b) Detecting changes in magnetic fields   

c) Analyzing changes in electrical resistance   

d) Measuring the temperature increase from radiation   

Answer: a) Measuring the emission of light from a 

scintillating material upon radiation exposure 

 

914. In radiochemical analysis, the term "counting efficiency" 

refers to:   

a) The ability of a detector to measure radiation accurately   

b) The rate of chemical reactions   

c) The sensitivity of the scintillator   

d) The cost-effectiveness of the analytical method   

Answer: a) The ability of a detector to measure radiation 

accurately 

 

915. A common application of radiotracers in biological 

systems is:   

a) Studying metabolic pathways   

b) Measuring mechanical properties   

c) Analyzing surface coatings   

d) Determining particle sizes   

Answer: a) Studying metabolic pathways 

 

916. In radiation protection, the term "background radiation" 

refers to:   

a) Radiation from natural and artificial sources other than the 

specific measurement source   

b) Radiation emitted by the measurement equipment   

c) Radiation used in the analysis   

d) Radiation absorbed by the detector   

Answer: a) Radiation from natural and artificial sources other 

than the specific measurement source 

 

917. The use of radiolabeled compounds is primarily for:   

a) Measuring physical properties of materials   

b) Tracking and quantifying chemical reactions and processes   

c) Analyzing thermal stability   

d) Determining electrical conductivity   

Answer: b) Tracking and quantifying chemical reactions and 

processes 

 

918. Radioactive tracers in environmental studies are used to:   

a) Trace the movement and accumulation of pollutants   

b) Measure soil acidity   

c) Analyze plant growth   

d) Determine atmospheric pressure   

Answer: a) Trace the movement and accumulation of 

pollutants 

 

919. The main purpose of calibration in radioactive analytical 

techniques is to:   

a) Ensure accurate measurement and interpretation of results   

b) Increase the speed of analysis   

c) Reduce the cost of reagents   

d) Minimize the size of the sample   

Answer: a) Ensure accurate measurement and interpretation of 

results 

 

920. A major advantage of using radioactive analytical 

techniques is their ability to:   

a) Provide non-destructive analysis   

b) Reduce analysis time   

c) Lower the cost of reagents   

d) Eliminate the need for calibration   

Answer: a) Provide non-destructive analysis 

 

921. Radiometric titrations are used to:   

a) Determine the concentration of a substance by measuring 

radiation   

b) Measure the temperature of a reaction   

c) Analyze chemical reaction rates   

d) Determine the pH of a solution   

Answer: a) Determine the concentration of a substance by 

measuring radiation 

 



 

  

922. The principle behind radiometric titration involves:   

a) Using a radioactive tracer to detect the endpoint of the 

titration   

b) Measuring changes in electrical conductivity   

c) Observing color changes   

d) Using an indicator dye   

Answer: a) Using a radioactive tracer to detect the endpoint of 

the titration 

 

923. In radiometric titrations, the radioactive tracer is 

typically:   

a) A radioactive isotope of the titrant   

b) A radioactive isotope of the analyte   

c) A non-radioactive compound   

d) A colorimetric indicator   

Answer: a) A radioactive isotope of the titrant 

 

924. Prompt gamma neutron activation analysis (PGNAA) is 

used to:   

a) Measure elemental composition of materials   

b) Analyze chemical reaction rates   

c) Determine molecular weight   

d) Assess pH levels   

Answer: a) Measure elemental composition of materials 

 

925. The key feature of prompt gamma neutron activation 

analysis is:   

a) Detection of gamma rays emitted promptly after neutron 

irradiation   

b) Measurement of neutron flux   

c) Detection of beta particles   

d) Analysis of X-ray spectra   

Answer: a) Detection of gamma rays emitted promptly after 

neutron irradiation 

 

926. Charged particle activation analysis (CPAA) involves:   

a) Bombarding a sample with charged particles to induce 

nuclear reactions   

b) Measuring gamma radiation emitted by the sample   

c) Analyzing the thermal properties of the sample   

d) Determining the mass of the sample   

Answer: a) Bombarding a sample with charged particles to 

induce nuclear reactions 

 

927. The main advantage of charged particle activation 

analysis is:   

a) High sensitivity for detecting trace elements   

b) Low cost of analysis   

c) Fast analysis time   

d) Simple sample preparation   

Answer: a) High sensitivity for detecting trace elements 

 

928. Particle-induced X-ray emission (PIXE) analysis 

measures:   

a) X-rays emitted by a sample when bombarded with high-

energy particles   

b) Neutron flux in a sample   

c) Alpha particles emitted by a sample   

d) Beta particles emitted during decay   

Answer: a) X-rays emitted by a sample when bombarded with 

high-energy particles 

 

929. The key feature of PIXE is:   

a) Detection of characteristic X-rays produced by elements in 

the sample   

b) Measurement of thermal emission   

c) Analysis of gamma ray spectra   

d) Detection of neutron capture   

Answer: a) Detection of characteristic X-rays produced by 

elements in the sample 

 

930. In PIXE analysis, the primary source of excitation is:   

a) High-energy proton or ion beams   

b) Gamma radiation   

c) Beta particles   

d) Alpha particles   

Answer: a) High-energy proton or ion beams 

 

931. The advantage of using PIXE in elemental analysis is:   

a) Ability to detect multiple elements simultaneously   

b) Low sensitivity to trace elements   

c) Simple sample preparation   

d) High cost of equipment   

Answer: a) Ability to detect multiple elements simultaneously 

 

932. Radiometric titrations are commonly used in:   

a) Environmental analysis   

b) Drug formulation   

c) Food quality control   

d) All of the above   

Answer: d) All of the above 

933. The choice of radioactive tracer in a radiometric titration 

depends on:   

a) The chemical nature of the titrant   

b) The type of detector used   

c) The concentration of the analyte   

d) The pH of the solution   

Answer: a) The chemical nature of the titrant 

 

934. In prompt gamma neutron activation analysis, the gamma 

rays emitted are:   

a) Characteristic of the elements in the sample   

b) Produced by neutron capture   

c) Resulting from alpha particle interactions   

d) Produced by beta decay   

Answer: a) Characteristic of the elements in the sample 

 

935. The main use of charged particle activation analysis is:   

a) Trace element analysis in various materials   

b) Determining molecular structure   

c) Measuring chemical reaction rates   

d) Analyzing surface coatings   

Answer: a) Trace element analysis in various materials 

 

936. A key advantage of using charged particle activation 

analysis is its:   

a) Ability to detect very low concentrations of elements   

b) Simplicity in setup   

c) Low energy requirement   

d) Non-destructive nature   

Answer: a) Ability to detect very low concentrations of 

elements 

 

937. In PIXE analysis, the X-rays emitted from the sample 

are:   

a) Analyzed to determine the elemental composition   

b) Used to measure the sample's temperature   

c) Measured to determine the sample's density   

d) Detected to quantify the sample's mass   

Answer: a) Analyzed to determine the elemental composition 

 

938. Prompt gamma neutron activation analysis is particularly 

useful for:   

a) Non-destructive analysis of bulk samples   



 

  

b) Analyzing small quantities of samples   

c) Measuring pH levels   

d) Determining sample mass   

Answer: a) Non-destructive analysis of bulk samples 

 

939. The detection limit in PIXE analysis depends on:   

a) The intensity of the incoming particle beam and the 

efficiency of the detector   

b) The size of the sample   

c) The color of the sample   

d) The physical state of the sample   

Answer: a) The intensity of the incoming particle beam and 

the efficiency of the detector 

 

940. Radiometric titration is often preferred over traditional 

titration methods because:   

a) It provides high precision and sensitivity   

b) It is faster and more cost-effective   

c) It requires less equipment   

d) It is easier to perform   

Answer: a) It provides high precision and sensitivity 

 

941. The main application of prompt gamma neutron 

activation analysis in industry is:   

a) Quality control of materials   

b) Environmental monitoring   

c) Pharmaceutical analysis   

d) Food safety testing   

Answer: a) Quality control of materials 

 

942. Charged particle activation analysis is particularly useful 

for:   

a) Analyzing samples with complex matrices   

b) Determining the molecular weight of substances   

c) Measuring the reactivity of chemicals   

d) Analyzing physical properties of materials   

Answer: a) Analyzing samples with complex matrices 

 

943. The principle of PIXE is based on:   

a) Excitation of atoms in a sample by particle bombardment 

leading to X-ray emission   

b) Absorption of particles by the sample   

c) Emission of gamma rays from the sample   

d) Detection of beta particles   

Answer: a) Excitation of atoms in a sample by particle 

bombardment leading to X-ray emission 

 

944. The effectiveness of radiometric titrations is influenced 

by:   

a) The choice of radioactive tracer and the sensitivity of the 

detection system   

b) The temperature of the reaction   

c) The size of the sample   

d) The color of the solution   

Answer: a) The choice of radioactive tracer and the sensitivity 

of the detection system 

 

945. Prompt gamma neutron activation analysis can analyze:   

a) Both light and heavy elements   

b) Only light elements   

c) Only heavy elements   

d) Only radioactive isotopes   

Answer: a) Both light and heavy elements 

 

946. In charged particle activation analysis, the choice of 

particle depends on:   

a) The type of sample and the elements to be analyzed   

b) The temperature of the reaction   

c) The pH of the sample   

d) The color of the sample   

Answer: a) The type of sample and the elements to be 

analyzed 

 

947. Particle-induced X-ray emission (PIXE) is most effective 

for analyzing:   

a) Surface layers of materials   

b) Deep internal structures   

c) Temperature changes   

d) Molecular weight   

Answer: a) Surface layers of materials 

 

948. Radiometric titration requires careful handling of:   

a) Radioactive materials and detectors   

b) Sample temperature   

c) Color indicators   

d) Chemical reagents   

Answer: a) Radioactive materials and detectors 

 

949. The sensitivity of PIXE analysis can be increased by:   

a) Using a higher energy particle beam   

b) Reducing the sample size   

c) Decreasing the detector efficiency   

d) Lowering the sample temperature   

Answer: a) Using a higher energy particle beam 

950. Radiometric titrations are commonly used in:   

a) Environmental studies   

b) Clinical diagnostics   

c) Material science   

d) All of the above   

Answer: d) All of the above 

 

951. The accuracy of prompt gamma neutron activation 

analysis depends on:   

a) Calibration of the detector and precise measurement of 

gamma rays   

b) The size of the sample   

c) The temperature of the analysis   

d) The color of the sample   

Answer: a) Calibration of the detector and precise 

measurement of gamma rays 

 

952. Charged particle activation analysis is particularly useful 

in:   

a) Archaeological studies for elemental analysis   

b) Measuring the chemical reactivity of samples   

c) Determining the density of materials   

d) Analyzing the color of solutions   

Answer: a) Archaeological studies for elemental analysis 

 

953. The primary advantage of PIXE over other techniques is 

its:   

a) Ability to analyze multiple elements simultaneously   

b) Low cost 

 

   

c) Simple sample preparation   

d) High sensitivity to all elements   

Answer: a) Ability to analyze multiple elements 

simultaneously 

 

954. Radiometric titration can be applied to:   

a) Acid-base titrations   

b) Precipitation titrations   

c) Complexometric titrations   



 

  

d) All of the above   

Answer: d) All of the above 

 

955. In prompt gamma neutron activation analysis, the gamma 

rays detected are:   

a) Emitted immediately after neutron irradiation   

b) Emitted as a result of alpha decay   

c) Produced by beta particle interactions   

d) Absorbed by the sample   

Answer: a) Emitted immediately after neutron irradiation 

 

956. Charged particle activation analysis is beneficial for:   

a) Analyzing materials with high spatial resolution   

b) Measuring the density of liquids   

c) Studying the reactivity of gases   

d) Determining the color of powders   

Answer: a) Analyzing materials with high spatial resolution 

 

957. The primary limitation of PIXE is:   

a) High cost of equipment   

b) Difficulty in analyzing light elements   

c) Complexity of sample preparation   

d) Low sensitivity for heavy elements   

Answer: a) High cost of equipment 

 

958. Radiometric titrations are particularly useful when:   

a) High precision and accuracy are required   

b) Only qualitative analysis is needed   

c) Rapid analysis is not essential   

d) Non-radioactive methods are preferred   

Answer: a) High precision and accuracy are required 

 

959. The main disadvantage of prompt gamma neutron 

activation analysis is:   

a) High cost of neutron sources and detectors   

b) Limited to only certain types of samples   

c) Low sensitivity for heavy elements   

d) Complex sample preparation   

Answer: a) High cost of neutron sources and detectors 

 

960. The efficiency of charged particle activation analysis is 

affected by:   

a) The type of particle beam and the geometry of the sample   

b) The color of the sample   

c) The pH of the sample   

d) The temperature of the analysis   

Answer: a) The type of particle beam and the geometry of the 

sample 

 

961. Sterilization is defined as the process of:   

a) Removing all microorganisms, including bacteria, viruses, 

and spores   

b) Reducing the number of microorganisms to a safe level   

c) Inhibiting the growth of microorganisms   

d) Killing only pathogenic microorganisms   

Answer: a) Removing all microorganisms, including bacteria, 

viruses, and spores 

 

962. The most commonly used method for sterilizing medical 

instruments is:   

a) Autoclaving   

b) Chemical disinfection   

c) Ultraviolet light   

d) Filtration   

Answer: a) Autoclaving 

 

963. Autoclaving uses which type of sterilizing agent?   

a) High-pressure steam   

b) Chemical vapors   

c) Dry heat   

d) Radiation   

Answer: a) High-pressure steam 

 

964. The effectiveness of autoclaving depends on:   

a) Temperature, pressure, and exposure time   

b) Humidity and light   

c) Color and size of the items   

d) Surface area of the items   

Answer: a) Temperature, pressure, and exposure time 

 

965. In food preservation, the primary goal is to:   

a) Inhibit microbial growth and enzymatic activity   

b) Increase the nutritional value   

c) Change the flavor profile   

d) Enhance the color of the food   

Answer: a) Inhibit microbial growth and enzymatic activity 

 

966. Which method is commonly used for preserving food 

through heat treatment?   

a) Pasteurization   

b) Filtration   

c) Freezing   

d) Osmosis   

Answer: a) Pasteurization 

 

967. Gamma radiography is a technique used to:   

a) Inspect the internal structure of objects using gamma rays   

b) Analyze the chemical composition of materials   

c) Measure the temperature of substances   

d) Detect color changes in materials   

Answer: a) Inspect the internal structure of objects using 

gamma rays 

 

968. In gamma radiography, gamma rays are used because 

they:   

a) Have high penetration power and can pass through dense 

materials   

b) Are easily absorbed by materials   

c) Provide detailed color images   

d) Require minimal radiation shielding   

Answer: a) Have high penetration power and can pass through 

dense materials 

 

969. Which isotope is commonly used in gamma radiography?   

a) Cobalt-60   

b) Uranium-235   

c) Carbon-14   

d) Iodine-131   

Answer: a) Cobalt-60 

 

970. The principle behind gamma radiography is similar to:   

a) X-ray imaging   

b) Magnetic resonance imaging   

c) Ultrasound   

d) Infrared spectroscopy   

Answer: a) X-ray imaging 

 

971. For effective sterilization, the temperature inside an 

autoclave typically reaches:   

a) 121°C   

b) 100°C   

c) 150°C   

d) 200°C   

Answer: a) 121°C 



 

  

 

972. Chemical sterilization methods often use:   

a) Ethylene oxide   

b) Steam   

c) Dry heat   

d) Ultraviolet light   

Answer: a) Ethylene oxide 

 

973. The key advantage of gamma radiation for sterilization 

is:   

a) Its ability to penetrate deep into materials   

b) Low cost   

c) High speed of processing   

d) No need for special equipment   

Answer: a) Its ability to penetrate deep into materials 

 

974. Food preservation by freezing works by:   

a) Slowing down microbial growth and enzymatic activity   

b) Destroying microorganisms through heat   

c) Using chemicals to inhibit microbial growth   

d) Irradiating the food to kill pathogens   

Answer: a) Slowing down microbial growth and enzymatic 

activity 

 

975. Which method of food preservation involves heating 

food to kill pathogens and then sealing it in containers?   

a) Canning   

b) Freezing   

c) Drying   

d) Salting   

Answer: a) Canning 

 

976. In gamma radiography, the image is produced by:   

a) Detecting the radiation that passes through the material   

b) Measuring the temperature changes in the material   

c) Analyzing the color changes in the material   

d) Detecting sound waves reflected from the material   

Answer: a) Detecting the radiation that passes through the 

material 

 

977. The role of a moderator in a nuclear reactor is to:   

a) Slow down neutrons to sustain the nuclear chain reaction   

b) Accelerate the neutrons to increase reaction rates   

c) Absorb radiation to protect the reactor components   

d) Increase the temperature of the reactor core   

Answer: a) Slow down neutrons to sustain the nuclear chain 

reaction 

 

978. The main benefit of using gamma rays for medical 

sterilization is:   

a) They provide uniform penetration without needing heat   

b) They are inexpensive   

c) They are easy to control   

d) They enhance the quality of the materials   

Answer: a) They provide uniform penetration without needing 

heat 

 

979. The process of using gamma rays for food preservation is 

known as:   

a) Irradiation   

b) Pasteurization   

c) Freezing   

d) Pickling   

Answer: a) Irradiation 

 

980. In radiographic testing, the term "radiograph" refers to:   

a) The image produced by the interaction of gamma rays with 

a detector   

b) A device used to generate gamma rays   

c) A chemical used in food preservation   

d) A method for sterilizing medical instruments   

Answer: a) The image produced by the interaction of gamma 

rays with a detector 

 

981. The effectiveness of gamma radiation for sterilization is 

influenced by:   

a) The dose of radiation and the exposure time   

b) The color of the material   

c) The size of the material   

d) The shape of the material   

Answer: a) The dose of radiation and the exposure time 

 

982. Which of the following is a common application of 

gamma radiography?   

a) Inspecting welds in metal structures   

b) Measuring the pH of solutions   

c) Analyzing food composition   

d) Determining the solubility of compounds   

Answer: a) Inspecting welds in metal structures 

 

983. In gamma radiography, the detector used to capture the 

radiation is called a:   

a) Film or electronic detector   

b) Gamma ray source   

c) Radiation shield   

d) Moderator   

Answer: a) Film or electronic detector 

 

984. Sterilization of medical products with ethylene oxide gas 

is particularly useful for:   

a) Heat-sensitive items   

b) Non-reactive metals   

c) Simple plastics   

d) Water-resistant materials   

Answer: a) Heat-sensitive items 

 

985. The key advantage of using gamma radiation for 

sterilization compared to other methods is:   

a) Its ability to sterilize large volumes of material quickly and 

effectively   

b) Its low cost   

c) Its simplicity in application   

d) Its minimal impact on material properties   

Answer: a) Its ability to sterilize large volumes of material 

quickly and effectively 

 

986. In food preservation, which method involves removing 

moisture from food to prevent microbial growth?   

a) Drying   

b) Canning   

c) Freezing   

d) Pasteurization   

Answer: a) Drying 

 

987. The process of using gamma radiation to sterilize food is 

also known as:   

a) Food irradiation   

b) Chemical sterilization   

c) Heat treatment   

d) Mechanical processing   

Answer: a) Food irradiation 

 

988. Radiometric titrations are used in:   



 

  

a) Analyzing the concentration of a substance using radiation   

b) Measuring the mass of a substance   

c) Determining the color change in a reaction   

d) Analyzing the physical properties of materials   

Answer: a) Analyzing the concentration of a substance using 

radiation 

 

989. The typical exposure time for gamma radiography is 

determined by:   

a) The thickness of the material and the desired level of detail   

b) The color of the material   

c) The weight of the material   

d) The temperature of the material   

Answer: a) The thickness of the material and the desired level 

of detail 

 

990. The primary use of gamma radiography in industry is for:   

a) Non-destructive testing of materials and structures   

b) Measuring chemical reaction rates   

c) Analyzing food quality   

d) Determining the color of materials   

Answer: a) Non-destructive testing of materials and structures 

 

991. The primary method for assessing the effectiveness of 

gamma radiation for sterilization is:   

a) Measuring the reduction in viable microorganisms   

b) Observing color changes in the material   

c) Analyzing the physical size of the material   

d) Checking the weight of the material   

Answer: a) Measuring the reduction in viable microorganisms 

 

992. Gamma radiography is a technique that provides:   

a) A detailed view of the internal structure of objects   

b) Information about the chemical composition of materials   

c) The color of the material   

d) The physical weight of the object   

Answer: a) A detailed view of the internal structure of objects 

 

993. The primary purpose of a sterilization process in 

healthcare is to:   

a) Ensure that all microbial life is eliminated from medical 

equipment   

b) Enhance the appearance of medical tools   

c) Increase the longevity of medical equipment   

d) Improve the taste of medical supplies   

Answer: a) Ensure that all microbial life is eliminated from 

medical equipment 

 

994. Food irradiation using gamma rays primarily aims to:   

a) Extend shelf life and improve safety   

b) Change the flavor of the food   

c) Increase the nutritional value   

d) Enhance the texture   

Answer: a) Extend shelf life and improve safety 

 

995. In gamma radiography, what is the function of the film or 

electronic detector?   

a) To capture the radiation passing through the material and 

create an image   

b) To generate gamma rays for inspection   

c) To shield the material from radiation   

d) To measure the temperature of the material   

Answer: a) To capture the radiation passing through the 

material and create an image 

 

996. Which of the following is NOT a typical application of 

gamma radiography?   

a) Inspection of welds   

b) Determination of pH levels   

c) Quality control in manufacturing   

d) Structural integrity testing   

Answer: b) Determination of pH levels 

 

997. The sterilization method that uses ultraviolet light is 

primarily used for:   

a) Surface disinfection   

b) Deep penetration of materials   

c) Heating and drying   

d) Color enhancement   

Answer: a) Surface disinfection 

 

998. The advantage of using gamma radiation for sterilization 

over heat-based methods is:   

a) Ability to penetrate materials without heating   

b) Lower cost   

c) Faster processing time   

d) More precise control over sterilization   

Answer: a) Ability to penetrate materials without heating 

 

999. The principle behind radiometric titrations is based on:   

a) Measuring the change in radiation as a reaction progresses   

b) Observing color changes in a reaction mixture   

c) Determining the mass of reactants   

d) Analyzing the physical changes in materials   

Answer: a) Measuring the change in radiation as a reaction 

progresses 

 

1000. In food preservation, which method involves the use of 

high temperatures to kill pathogens and spoilage organisms?   

a) Canning   

b) Freezing   

c) Drying   

d) Irradiation   

Answer: a) Canning 
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