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PSC বির্থ বরত বসকলি স ও   িিণ্টি 
বিষয়: পে র্থবিেয  
বিষয় মক ে: ৫১১  
ম  ি িম্বর: ১০০  

 
বিষয় পূণথ  ি 

স র্ রণ বিষয় ১০০ 
পে র্থ প িথ -১ ৫০ 
পে র্থ প িথ -১ ৫০ 

PHYSICS 
(POST RELATED) 
Subject Code: 511 
Total Marks-100 

Part-I 
Marks: 50 

Mechanics: 
 Particle Dynamics: Newton’s law of motion, Motion in one dimension, Motion in a plane, 

Work, energy and power, Conservation laws, Conservative force, Mass-energy relation. 
 Rotational Motion: Angular velocity, Angular acceleration, uniformly accelerated angular 

motion, Torque, Kinetic energy of rotation, Angular momentum, Moment of inertia. 
 Gravitation: Newton’s law of gravitation, variation of acceleration due to gravity, 

Gravitational field and gravitational potential, Calculation of potential and force in simple 
cases. 

Properties of Matter: 
 Elasticity: Stress and strain, Hooke’s law, Elastic modulii, bending of beams, Torsion. 
 Surface Tension: Adhesive force, cohesive force, Molecular theory of surface tension, Surface 

energy and surface tension, Angle of contact and capillarity. 
 Viscosity: Newton’s law of viscosity, Streamline and turbulent motion, Poiseulle’s formula, 

Bernouli’s theorem, Applications. 

Waves and Oscillation: 
 Waves: Transverse and longitudinal wave, Traveling and stationary wave, Vibration in 

strings, Resonance, Beats, Doppler effect. 
 Sources and propagation of sound, Spiced of sound, Ultrasonic. 



 

 

 Oscillation: Definition of simple harmonic motion (SHM), combination of two SHM’s, damped 
oscillation, Forced oscillation, Resonance, Power and intensity of wave motion, Simple and 
compound pendulum. 

 
Heat, Thermodynamics and kinetic Theory of Gases: 

 Heat and Temperature: Concept of temperature, Thermal equilibrium, Temperature scale, 
Mechanical equivalent of heat, quantity of heat, Specific heat and heat capacity. 

 Transmission of heat: Conduction, Convection and Radiation, Conduction of 
heat in solids, Co-efficient of conductivity, Measurement of conductivity of a 
poor conductor. 

 Thermodynamics: First law, difference between Cp and Cv for an ideal gas, Adiabatic process 
for an ideal gas, Second law, Entropy and disorder, Absolute scale of temperature, 
Thermodynamic functions, Maxwell relations, ClausiusClapeyron equation,Gibbs phase rule. 

 Kinetic theory of gases: Basic assumptions, Equation of state of an ideal gas, Kinetic 
interpretation of temperature and pressure, Mean free path, Equipartition law, Van der Waal’s 
equation of state 

 
Electricity and magnetism: 
 Charge and Matter, Electric field, point charge in an electric field, Dipole in an electric field. 

Gauss’s law and Coulomb’s law: Application to a spherically 
symmetric charge distribution and a charge sheet; Electric potential: potential 
and field strength; potential due to a point charge; Due to a dipole; Calculation 
of E from V. 

 Capacitance and dielectric: Calculation of capacitance, Dielectric and Gauss’s 
Law, Energy storage in dielectric. 

 Current and Circuits: Ohm’s law, Resistivity and atomic view, Electromotive 
force Kirchoff’s law, Wheatstone bridge, Potentiometer. 

 Magnetic field: Definition of B, Ampere’s law, Biot-Savart law, Magnetic force 
on a current, Torque on a current loop, Electric meters. 

 Faraday’s law: Inductance, Energy density and the magnetic field, 
Diamagnetism, Paramagnetism and Ferro-magnetism. 

 Electromagnetic Oscillation: LC oscillation, Maxwell’s field equations. 
 Alternating current: Alternating emf, LCR circuit, Effective of RMS value of voltage and current. 

 
Optics: 



 

 

 Nature and propagation of light: Light and the electromagnetic spectrum, Velocity of light, 
Huygen’s principle and the laws of reflection and refraction, Total internal reflection. 

 
 Interference and Diffraction : Young’s experiment, Coherence, Michelson’s interferometer, 

Diffraction from single slit, double slit and grating, X-ray diffraction and Bragg’s law, Resolving 
power. 

 
PHYSICS 
Part-II 

Marks: 50 
 

Classical Mechanics and Special theory of Relativity: 
 Conservation laws of a system of particles. Rocket motion. Generalized 

coordinates. 
 Euler-Lagrange equations of motion. Hamilton’s Principle. 
 Principle of least action, Hamilton’s equation of motion. 
 Postulates of special theory of relativity. Lorentz transformation. 
 Relativistic equations of motion. 

 
Quantum Mechanics: 

 Schrodinger equation. Postulates of quantum mechanics. Probability in 
quantum mechanics. 

 Fundamental commulation relations. 
 Heisenberg’s uncertainty relations. 
 Operators and Eigenvalue equation. 
 Eigenvalue and Eigenfunctions. 
 Hermitian operators. 
 Eigenvalues of the angular momentum operator. Spin angular momentum 

operator. 
 Approxmation methods. WKB Approxmation. 

Atomic and Molecular Physics: 
 Quantum character of radiations. 
 Photoelectric effect. Compton Effect. 
 Wave-particle duality. De Broglie wave. 



 

 

 Electron diffraction. 
 Rutherford experiment 
 Bohr’s theory and hydrogen atom. 
 Atomic spectra. 
 Pauli’s principle. Electronics configuration of atom. 
 Production of X-ray, Moseley’s law. 
 Molecular spectra. 
 Laser. Three and four level lasers. 
 Properties of a laser beam. Ruby, He-Ne, 
 Nd: Y and CO2 lasers, Applications of lasers. 

Nuclear Physics: 
 Constituents of Nuclei, Nuclear density, nuclear spin and angular momentum, 

Nuclear force. 
 Nuclear binding energy, Liquid drop model, Shell model. 
 Radioactive decay, Decay law. 
 Radioisope-productions and uses. 
 Alpha particle emission, Beta decay, Gamma radiation. 
 Nuclear reaction, Q-value. 
 Nuclear fission and fusion, Nuclear reactor. 
 Particle accelerators-Van-de-Graff accelerator, Linear accelerator, Cyclotron, 

Sychrotron. 
 Elementary particles. 

Solid State Physics: 
 Crystalline nature of solids. Unit cell, Classification of solids-lonic, Valence 

and Vander Waals Crystals. Madelung constant, Theory of specific hearts, 
Einstein and Debye model. 
 

 Defects in srystals-Schottky and Frendel types, Dislocations, Consequences of 
defects on Mechanical properties. 
 

 Band theory of solids. 
 Semiconductors-Extrinsic, Semiconductor, Density of states. Charge carrier. 
 Superconductivity, Introduction to high Tc superconductivity. 

Electronics: 



 

 

 Semiconductor diode. P-n junctions. 
 Breakdown Avalance and Zener Mechanism 
 Rectification. 
 Bipolar Junction Transistor (npn & pnp) 
 Transistor action, Amplifiers (CB, CE & CC) 
 Operational Amplifier, Inverting amplifier non-inverting amplifier, Adder substractor, 

Comparator, Integrator, Differentiator, FET and MOSFET 
               Applications. 

 SCR and TRIAC action and characteristics. 
 Modulation and Demodulation (AM, FM) 
  Television and RADAR. 

িবপকস ূকহর গুরুত্ব বির্থ রণ 
 

প িথ অর্য য় গুরুত্ব  ন্তিয  
 
 
 
 

প িথ- ১ 

Mechanics: ***  

Properties of Matter: ***  

Waves and Oscillation: **  

Heat, Thermodynamics and kinetic Theory of Gases: ***  

Electricity and magnetism: *****   

Optics: ***  

 
 

 
প িথ- ২ 

Classical Mechanics and Special theory of Relativity **  

Quantum Mechanics ****  

Atomic and Molecular Physics ****  
Nuclear Physics *****  

Solid State Physics **  

Electronics *****  

 
**** [Physics-এ মক কি  অর্য য়কক ক  গুরুত্বপূণথ িল র সুক  গ মিই । প্রবতবি অর্য য় এর পড়  অিয অর্য য় এর স কর্ 
ইন্ট রক কিকেে । এে কি MCQ-এর কর্    র্ য় মরকে গুরুত্ব বিকিিি  কর  হকয়কে । স য় র্ ককল এিাং মিবসক ি কল  
হকল সকল অর্য য়কক স  ি গুরুত্ব বেকয় পড় র অিুকর র্ রইল । ক রি এককক জকির গুরুকত্বর প্র সবিকত  এককক রক , 
প্রশ্নকতথ র ক কে মক িবি মিবশ গুরুত্ব প কি ত  অিু  ি কর   ুশবকল ]  

 
 



 

 

িুক বলস্ট 
 

1. মিবসক ইকলক্ট্রবিক্স – ে. স ইেুজ্জ   ি 
2. িস্তুর তরি ও র্ থ – মপ্র কফসর এস এ  ম  ককেে আলী 
3. ত পীয় পে র্থবিজ্ঞ ি - মপ্র কফসর এস এ  ম  ককেে আলী 
4. ত প ও ত পগবতবিেয  - মপ্র কফসর এস এ  ম  ককেে আলী 
5. পে র্থবিজ্ঞ ি-১ – মপ্র কফসর বসর জুল ইসল   ে ি  
6. Basic electronics (solid state) – B.L Theraja 
7. Optics – Eugune Hecht 
8. মক য় িি   বফবজক্স – আবু্দল গ ফফ র রবি  
9. solid state physics – R.K Sing 
10. ইকলবক্ট্রবসবি এন্ড  য গকিবিজ  – ম  োঃ ে ইরুল আল  

 
(প শ প বশ বিজ বিজ ি বসথবিকত পড়  গুরুত্বপূণথ িইগুকল  মেকে ম কত প করি । এইিএসবস পে র্থ ১  ও ২য় পত্র মিবসক 
বক্লয় র কর র জিয পরকত প করি ।) 

মশষ  ুহূকতথর বিকেথশি  ও গুরুত্বপূণথ মকৌশল 
১. প্রস্তুবতকত েুিথলত  র্ ককল, প্রবতবি অর্য কয়র মিবসক বক্লয় র ককর   কিি । ত হকল ম , ৪০/৫০% প্রশ্ন ম  ি  ুবি সহজ 
আকস মসগুকল  ি কল ি কি আন্স র করকত প রকিি ।     
২. প্রস্তুবত ি কল  হকল এেি প্রিুর পবর  কি  কেল মিস্ট বেকিি । (এইিএসবস ১  ও ২য় পকত্র প্রিুর সহজ-কবিি 
এ বসবকউ আকে মসগুকল  প্রয কবিস করকলও একি  ি কল  অবিজ্ঞত  হকি ।) 
৩. আকগর মেশ ল মেয় র অবিজ্ঞত  এে কি ক কর রই মিই এিাং আকগর মক ি মেশ ল এর প্রশ্ন ও ক কর  সাংগ্রকহ মিই । 
ত ই িতুি বহকসকি িযপ রি  সি রই র্ রি র ি ইকর । তকি একি  বজবিস  কি র েকিি প্রশ্ন সহজ বকাংি  কবিি   ই হক 
ি  মকি, মসি  সি র জিযই স  ি । ত ই েুবিন্ত র মক ি ক রি ি ই ।  
৪. মশষ স কয় জবিল ও গকিষণ  র্ থী বকেু ি  পড় ই ি কল  ত কত স কয়র প শ প বশ আগ্রহ িষ্ট হকত প কর । তকি   কের 
মিবসক েুিই ি কল  ত র  পড়কত প করি ।  
৫.  বেও উপকর িুক বলস্ট মেয়  হকয়কে, পূকিথ পর  ি  র্ কল এেি এগুকল  র্র র  কত  মক ি অবতবরক্ত স য় হ কত মিই , 
ত ই প র র  কত  ও তুলি  ূলক সহজ বিষয়গুকল  ি র ি র ি কল ি কি পকড়   ি ।  

 
// বিকে বকেু গুরুত্বপূণথ অর্য কয়র গুরুত্বপূণথ মিবসক আকল িি  কর  হল । ম গুকল  এে কি আকল িি  হয় বি মসগুকল  ক্ল স 

মলকি র ও ক্ল স মলকি করর বপবেএফ মর্কক পকড় বিকত প করি । প শ প বশ িুক বলস্ট ও বিকেথশি  অিু  য়ী গুরুত্বপূণথ 
িবপকগুকল  মশষ  ুহূকতথ মি ে িুবলকয়   কিি । আপি কের সি র জিয শুিক  ি  রইল । //  



 

 

িবপকবিবিক সাংবক্ষপ্ত আকল িি  
Topic 

Electricity and Magnetism 
তবড়ৎ ও িুম্বকত্ব 

 Atomic Structure 

  

(P+, n) বিউবক্লয় কস আিদ্ধ অিস্থ য় র্ কক,স্ব ি বিক অিস্থ য়  ুক্ত হকত প কর ি  । 

(e-) কক্ষপকর্ অিস্থ ি ককর, ম  মক ি স য়  ুক্ত হকত প কর 

ইকলকট্রি (Electron)  
 আর্ ি (Charge): ঋণ ত্মক ি জথ ুক্ত কণ । 
 ির (Mass): এর ির সিকিকয় ক , প্র য় 0.0005 u। 
 অিস্থ ি (Location): বিউবক্লয় কসর ি ইকর বিবেথষ্ট কক্ষপকর্ ম  কর। 
 িূব ক  (Role): ইকলকট্রকির িল িলই বিেুযকতর প্রি হ  ি য় এিাং পর  ণুর র স য়বিক বিবশষ্টয বির্থ রণ ককর। 

মপ্র িি (Proton)  
 আর্ ি (Charge): র্ি ত্মক ি জথ ুক্ত কণ । 
 ির (Mass): এর ির প্র য় ১ u,    ইকলকট্রকির িকরর মিকয় অকিক মিবশ। 
 অিস্থ ি (Location): পর  ণুর বিউবক্লয় কসর  কর্য র্ কক। 
 বিবশষ্টয (Characteristic): একবি মপ্র িি ও একবি ইকলকট্রকির ি কজথর পবর  ণ স  ি বকন্তু বিপরীত। 

বিউট্রি (Neutron) 
 আর্ ি (Charge): এবি একবি বিরকপক্ষ কণ , অর্থ ৎ এর মক কি  বিেুযবতক আর্ ি মিই।  
 ির (Mass): এর ির মপ্র িকির িকরর প্র য় স  ি এিাং প্র য় ১ u।  
 অিস্থ ি (Location): এবিও মপ্র িকির স কর্ পর  ণুর বিউবক্লয় কস র্ কক।  
 গুরুত্ব (Importance): মপ্র িি ও বিউট্রি ব কল পর  ণুর ির সাংেয  গিি ককর এিাং একের সাংেয  পবরিবতথত 

হকল আইকস কি প বতবর হয়।  
 



 

 

 

Law of conservation of electrical charge 
ি কজথর সাংরক্ষণশীলত  িীবত   

িীবতবির  ূল বিষয়স ূহ: 

 সৃবষ্ট ও ধ্বাংস হয় ি :  ি জথ ি  আর্ ি সৃবষ্ট ি  ধ্বাংস কর  সম্ভি িয়, এবি মকিল  ত্র এক িস্তু মর্কক অিয িস্তুকত 
স্থ ি ন্তবরত হকত প কর।  

 ম  ি ি জথ অপবরিবতথত:  মক কি  বিবিন্ন বসকস্টক   বে ি কজথর আে ি-প্রে ি  কি, তকি একবি িস্তুকত ম  পবর  ণ 
র্ি ত্মক ি কজথর   িবত হয়, অিয িস্তুকত বিক তত পবর  ণ ঋণ ত্মক ি কজথর আবর্কয মেে    য়। এর ফকল ম  ি 
ি কজথর পবর  ণ একই র্ কক।  

 স্থ ি ন্তর:  ি জথ স্থ ি ন্তকরর   র্যক  আর্ কির সৃবষ্ট হয়। উে হরণস্বরূপ,  েি একবি অপবরি হী িস্তুকক ি জথ 
মেওয়  হয়, তেি ি জথ ঐ িস্তুর  কর্য সী  িদ্ধ র্ কক, বকন্তু পবরি হীর মক্ষকত্র এবি এক স্থ ি মর্কক অিয স্থ কি 
ম কত প কর।  

Quantization of charge 
িালজবে স্পকায়ান্টয়ন 

 একবট ইললকট্রন িা স্পপ্রাটলনে িাজবই হললা প্রকৃবতলত নূূনতম মালনে িাজব। একবট ইললকট্রলনে িাজবলক (−e) দ্বাো 
বিবিত কো হয়। 

                  এে মান e=1.60218×10−19C 

 িকল িাবজবত িস্তুে মলিূ বিদ্ূমান িাজবই এই কু্ষদ্রতম িালজবে গুবর্তক মাত্র; অর্বাৎ ইললকট্রলনে িালজবেই গুবর্তক 
হলি। প্রকৃবতলত e- মালনে িগ্াাংলশ স্পকালনা িালজবে অবিত্ব স্পনই । স্পেমন 2.5e, −3.7eইতূাবদ্ পবেমার্ িাজব পাওয়া 
িম্ভি নয়। 



 

 

 

Coulomb's law 
কুলকম্বর সূত্র 

 দু্বট বিনু্দ িালজবে মলিূ বিয়াশীল আকষবর্ িা বিকষবর্ িল (electrostatic force) তালদ্ে িালজবে মালনে গুর্ফললে 
িমানুপাবতক এিাং তালদ্ে মিূিতবী দূ্েলত্বে িলগবে িূিানুপাবতক। এই িল িাজব দু্বটলক িাংলোগকােী িেললেখা 
িোিে বিয়া কলে।  

 

F = আকষবর্ িা বিকষবর্ িললে মান। 
q1 এিাং q2 হল দু্বট িালজবে পবেমার্। 

     r= হল দু্বট িালজবে মিূিতবী দূ্েত্ব। 
k = কুললেে ধ্রুিক, োে মান প্রায় 9 x 10^9 Nm²/C² 

Permittivity of free space (ε₀) 

 The permittivity of free space is a physical constant that reflects the ability of electrical 
fields to pass through a classical vacuum. 

 সহজ ি াংল য়, ব বেয়   ি  বি মেস ম  পবর  ণ electrical energy মশ ষণ ককর এিাং ি কী ম  অাংশ প স 
ককর ত াঁর পবর  প ই প রব বিবিবি ।  

Electric Field (তবড়ৎ মক্ষত্র) 

 An electric field is a region of influence surrounding an electrically charged object, enabling 
it to exert forces on other charged objects without direct contact 

 তবড়ৎ মক্ষত্র হকল  মক কি  আবহত কণ র ি রপ কশর এ ি একবি অঞ্চল ম ে কি ত র প্রি ি বিেয  ি র্ কক এিাং 
অিয মক কি  আবহত িস্তুকক আিকল মসবি আকষথণ ি  বিকষথণ িল অিুিি ককর। অর্থ ৎ, ম  অঞ্চকল একবি আবহত 
কণ র িকলর প্রি ি বিস্ত র ল ি ককর, মসই অঞ্চলই হকল  তবড়ৎ মক্ষত্র।  মিের র বশ: তবড়ৎ মক্ষত্র একবি মিের 
র বশ,   র   ি (প্র িলয) ও বেক উিয়ই রকয়কে। 

https://www.techtarget.com/whatis/definition/electric-field-strength
https://www.techtarget.com/whatis/definition/electric-field-strength
https://en.citizendium.org/wiki/Vacuum_(classical)


 

 

একক: তবড়ৎ মক্ষকত্রর SI একক হকল  বিউিি প্রবত কুলম্ব (N/C)।   
িলকরে : তবড়ৎ মক্ষত্রকক তবড়ৎ িলকরে র   র্যক  উপস্থ পি কর  হয়,    তবড়ৎ মক্ষকত্রর বেক বিকেথশ ককর।  

Electric line of force/তবড়ৎ িলকরে  
 ক ল্পবিক  
 (+ve) মর্কক মির হয়  

           (-ve) এ প্রকিশ ককর ।   

 পরেরকক বিকষথণ ককর (প র্শ্থ ি প ) 
 এর  পরেরকক মেে ককর ি  । 

 

তব়িৎ প্রািলূ (Electric Intensity) 

 Electric intensity, also known as electric field strength or electric field intensity, is a 
measure of the strength and direction of an electric field at a specific point. 

(তব়িৎ স্পক্ষলত্রে স্পকালনা বিনু্দলত একবট একক িনাত্মক আিান স্থাপন কেলল স্পিই আিানবট স্পে িল অনুিি কলে, 
স্পিই িললে পবেমার্।) 

i. E=F/q 

ii. F = qE 

 

 

 

+q আিানবট শূনূস্থান িা িাযু় মািূলম স্থাবপত হলল তব়িৎ মািূমাঙ্ক K এে মান 1 িো হয়।  

 

 (Electric Intensity (E) vs (Electric Potential (V) 

তবড়ৎ তীব্রত  িি   তবড়ৎ বিিি 

Electric Intensity (E): The force exerted on a unit positive charge by an electric field.  

Electric Potential (V): The amount of work required to move a unit positive charge from a reference 
point (often infinity or Earth) to a specific point in the electric field.  

 



 

 

তবড়ৎ তীব্রত  (E): তবড়ৎ বিিি (V): 

সাংজ্ঞ : মক কি  তবড়ৎ মক্ষকত্র একক র্ি ত্মক আর্ কির 
উপর ম  িল প্র ুক্ত হয়, ত কক ওই বিনু্দর তবড়ৎ তীব্রত  
িকল।  

র বশর প্রকৃবত: এবি একবি মিের র বশ,   র   ি ও বেক 
উিয়ই আকে।  

বেক: র্ি ত্মক আর্ কির উপর ম  বেকক িল অিুিূত হয়, 
তবড়ৎ তীব্রত র বেক মসবেককই হয়।  

একক: একক হকল  বিউিি/কুলম্ব (N/C)।  

সূত্র: E = F/q, ম ে কি F হকল  িল এিাং q হকল  আর্ ি।  
 

সাংজ্ঞ : মক কি  তবড়ৎ মক্ষকত্রর মক কি  বিনু্দকত একক 
র্ি ত্মক আর্ িকক অসী  েূরত্ব মর্কক ওই বিনু্দকত 
আিকত ম  পবর  ণ ক জ করকত হয়, ত কক ওই বিনু্দর 
তবড়ৎ বিিি িকল।  

র বশর প্রকৃবত: এবি একবি মেল র র বশ,   র শুরু্   ি 
আকে, বেক মিই।  

একক: একক হকল  মি ল্ট (Volt ি  V)।  

সূত্র: V = W/q, ম ে কি W হকল  কৃতক  থ এিাং q হকল  
আর্ ি।  
 

 

 ূল প র্থকয: 

 প্রকৃবত: তীব্রত  মিের, বিিি মেল র।  

 অর্থ: তীব্রত  িল বিকেথশ ককর, আর বিিি কৃতক  থ বিকেথশ ককর।  

 বেক: তীব্রত র বিবেথষ্ট বেক আকে, বকন্তু বিিকির মক কি  বেক মিই।  

 সম্পকথ: তবড়ৎ বিিি ও তবড়ৎ তীব্রত র  কর্য সম্পকথবি হকল  E = -dV/dr। অর্থ ৎ, তবড়ৎ বিিি ম ে কি দ্রুত 
পবরিবতথত হয়, মসে কি তবড়ৎ তীব্রত  মিবশ র্ কক।  

 

 



 

 

 

  The divergence of the electric field (∇ ⋅ E) at a point is proportional to the charge 
density (ρ) at that same point.  

 The integral and differential forms of Gauss's Law are mathematically equivalent and can 
be derived from each other using the divergence theorem.  

 In essence, Gauss's law provides a powerful tool for understanding and calculating electric 
fields, especially in symmetric charge distributions.  

 

Capacitor 

একবি ইকলকট্রবিক উপ ে ি    েুবি পৃর্ক, অন্তরক পবরি হী,    মেি ি ক ও পবরবিত, ত র উপর বিেুযবতক ি জথ জ   
ককর বিেুযবতক শবক্ত সঞ্চয় ককর। 

 

 

 

 

 

 

 



 

 

 ূল বিবশষ্টয 

 পয বসি ককম্প কিন্ট: এবি শবক্ত উৎপন্ন ককর ি  িরাং সঞ্চয় ককর।  

 িহু ুবেত : প্র য় প্রবতবি ইকলকট্রবিক স বকথকি কয প বসি র প ওয়    য়।  

Capacitors Batteries 

 Energy Storage: Stores energy 
electrostatically in an electric field 
between two plates.  

 Charge/Discharge: Charges and 
discharges very rapidly, providing 
power almost instantly.  

 Power vs. Energy: Have a high powe 
density (deliver power quickly) but low 
energy density (store less total 
energy).  

 Voltage: Voltage decreases rapidly and 
non-constantly as it discharges.  

 Components: A passive component in a 
circuit.  

 Applications: Used for quick energy 
bursts, such as in camera flashes, or 
for smoothing voltage in circuits.  

 Energy Storage: Stores energy through 
chemical reactions.  

 Charge/Discharge: Charge and discharge 
gradually, taking a longer time.  

 Power vs. Energy: Have a high energy 
density (store more total energy) but 
lower power density (deliver power less 
quickly).  

 Voltage: Provides a relatively constant 
voltage during discharge.  

 Components: An active component.  
 Applications: Used to power devices for 

extended periods, such as in electric 
vehicles and portable electronics.  

Capacitance:  

The ability of a component or circuit to store electrical energy in the form of an electric charge. 
(স্পকালনা িস্তুে িাজব িলে োখাে ক্ষমতা.) 

 অর্বাৎ স্পকালনা পবেিাহীে বিিি একক পবেমার্ িৃবি কেলত স্পে পবেমার্ িালজবে প্রলয়াজন হয় তাই ওই পবেিাহীে 
িােকত্ব। এে মান পবেিাহীবটে আিালনে পবেমালর্ে ওপে বনিবে কলে। 

 িােকত্ব, C=q/V 
 স্পগালাকাে পবেিাহীে িােকত্ব, C=4πϵor 
 িমান্তোল পাত িােলকে িােকত্ব, C=Aϵ/d 

 

িাজব q 
বিিি V 
িয স র্থ r(m) 
েূরত্ব d   

 



 

 

Current and Circuits (তব়িৎ প্রি হ ও িতথিী) 

• Electric Current 
• Drift velocity (িঞ্চের্ মিগ) 
• Ohm's Law 
• Resistance(মর ি) 
• Resistivity(মর িকত্ব)  
• Conductivity(পবেিাবহতা) 
• Electromotive force (EMF)  

• Kirchhoff's laws 
 

Drift velocity (িঞ্চের্ মিগ) 

Drift velocity refers to the average speed of charge carriers (like electrons) as they move through 
a conductor under the influence of an electric field.  

 

Ohm's Law / Resistance(মর ি) / Resistivity(মর িকত্ব)/ Conductivity(পবেিাবহতা) 

Ohm's Law বতিবি ম ৌবলক বিেুযবতক র বশর  কর্য সম্পকথ িণথি  ককর: মি কল্টজ (V), ক করন্ট (I), এিাং মর র্ (R)। এবি 
িকল ম  ক করন্ট মি কল্টকজর স কর্ সর সবর স  িুপ বতক এিাং প্রবতকর কর্র স কর্ বিপরীত স  িুপ বতক, সিই একবি বস্থর 
ত প  ত্র য়। এই সম্পকথবি V = I R স ীকরণ দ্ব র  প্রক শ কর  হয়।   

এই টপিকগুল ো পিস্তোপিত িলে যোলিন। 

এখোন থেলক ভোল ো িপিমোলন এমপিপকউ 

আিলত িোলি ।  



 

 

 

(বিকত্রর সকল সূত্র বেকয়  য র্ প্রয কবিস করকত হকি ।  
মে ি মে ি সূত্র হওয় য় এগুকল  মর্কক এ বসবকউ আকস্ত প কর ) 

 
Electromotive force (EMF) (তব়িৎচ্চ লক িল) 

 
 Electromotive force (EMF) is a voltage that drives electric current 
 তবড়ৎচ্চ লক িল (Electromotive Force ি  EMF) হকল  মক কি  তবড়ৎ উৎস ম  ি িয ি বর দ্ব র  প্রবত 

কুলম্ব আর্ িকক উৎসসহ সমূ্পণথ িতথিী  ুবরকয় আিকত ম  পবর  ণ ক জ ি  শবক্ত িযয় হয়, ত ককই িকল 
তবড়ৎচ্চ লক িল। এবি িতথিীকত তবড়ৎপ্রি হ ি লি  কর র জিয ে য়ী এিাং এর একক মি ল্ট (V)।  

  বে একবি িয ি বরর তবড়ৎচ্চ লক িল 1.5 মি ল্ট হয়, ত হকল ঐ িয ি বরবি এক কুলম্ব ি জথকক এর মিতর 
বেকয় সমূ্পণথ িতথিী  ুবরকয় আিকত 1.5 জুল শবক্ত সরির হ করকি। 

 
   



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

Kirchhoff's Current Law (KCL) 

 Statement: The algebraic sum of all currents entering and exiting a node (a junction 
point in a circuit) is zero.  

 Meaning: The amount of charge entering a point must equal the amount of charge 
leaving that point, as no charge is lost or created at the junction.   

 Mathematical Representation: Σ Iin = Σ Iout, where Σ (Sigma) is the symbol for summation.  
Kirchhoff's Voltage Law (KVL) 

 Statement: The algebraic sum of all voltages around any closed loop in a circuit is zero.  

 Meaning: For any closed path in a circuit, the total voltage supplied by sources must equal 
the total voltage consumed by components in that path.  

 Mathematical Representation: The sum of voltage increases must equal the sum of voltage 
decreases.  

 

Magnetic field 

A magnetic field, often denoted by the vector field B, is a physical field that describes the 
magnetic influence on moving electric charges and magnetic materials.  

 

Applications: 

• Electric Motors: Magnetic fields are used to create torque and motion in electric motors 

• Generators: Magnetic fields are used to generate electricity in generators 



 

 

• Magnetic Resonance Imaging (MRI): Strong magnetic fields are used in medical imaging to 
visualize the internal structures of the body. 

• Data Storage: Magnetic fields are used to store information on hard drives and other 
magnetic storage media 

Magnetic force on a current-carrying wire 

 

• F: The magnitude of the magnetic 
force acting on the charge. 

• q: The magnitude of the electric 
charge. 

• v: The velocity of the charged particle. 
• B: The strength of the magnetic field. 
• θ: The angle between the direction of 

the velocity vector (v) and the 
magnetic field vector (B) 

Lorentz force 

The Lorentz force is the total force on a charged particle moving through an electric and 
magnetic field.  

 equation F = qE + qv × B. 
 electric force (qE) 
 magnetic force (qv × B) 

 

charge (q)  
electric field (E) 
magnetic field(B) 

Biot-Savart law ( ি কয় -মসি কিথর সূত্র) 

A fundamental equation in physics that describes the magnetic field generated by a steady 
electric current.  

 



 

 

 

Faraday's law (ফয র কের সূত্র) 

 প্রর্ম অাংশ: েখনই স্পকালনা পবেিাহীে িালর্ েুক্ত স্পিৌেক ফ্লালেে (magnetic flux) পবেিতবন হয়, তখনই 
পবেিাহীবটলত একবট তব়িচ্চালক িল (electromotive force or EMF) আবিষ্ট হয় ।  

 বদ্বতীয় অাংশ: আবিষ্ট তব়িচ্চালক িললে মান, পবেিাহীবটে িালর্ েুক্ত স্পিৌেক ফ্লাে পবেিতবলনে হালেে 
িমানুপাবতক। িহজ িাষায়, স্পিৌেক ফ্লাে েত দ্রুত পবেিতবন হলি, আবিষ্ট EMF তত স্পিবশ হলি ।  

 

LCR circuit 

 an electrical circuit consisting of an inductor (L), a capacitor (C), and a resistor (R). These 
components can be connected in series or parallel, and the circuit exhibits interesting 
behavior related to resonance, impedance, and phase relationships. 

 



 

 

1. Inductor (L): Stores energy in a magnetic field when current flows through it. Its reactance 
(opposition to current flow) increases with frequency 

2. Capacitor (C): Stores energy in an electric field. Its reactance decreases with frequency 

3. Resistor (R): Dissipates energy as heat. It provides resistance to the flow of current. 

 

Applications:  

LCR circuits are used in various applications, including 

A. Tuning circuits: Selecting a specific frequency from a range of frequencies, like in radios 

B. Filters: Allowing or blocking specific frequency ranges 

C. Oscillators: Generating signals at a specific frequency 

D. Energy storage and release: Used in power supplies and other applications 

RMS (Root Mean Square) values of voltage and current) 

 In alternating current (AC) circuits, RMS (Root Mean Square) values of voltage and current 
are used to represent the equivalent DC value that would produce the same amount of 
power. 



 

 

 

 Why RMS? 

AC voltage and current constantly change polarity and magnitude, making it difficult to directly 

apply DC formulas. The RMS value provides a single, constant value that represents the heating 

or power-producing capability of the AC waveform.  

  How it's calculated: 

For a sinusoidal waveform, the RMS value is calculated by taking the square root of the mean of 

the squared instantaneous values over one period.   

 RMS for power calculations: 

The RMS values of voltage and current allow us to use standard DC power equations (like P=VI 

or P=I²R) for AC circuits, making power calculations straightforward.   

 Example: 

For a sinusoidal voltage, the RMS voltage is equal to the peak voltage divided by the square root 

of 2 (approximately 0.707 times the peak voltage).   

 Practical application: 

Most AC voltmeters and ammeters are calibrated to read RMS values, making it easy to measure 

the effective values of voltage and current in a circuit.  

 



 

 

Topic 
Classical Mechanics & Special Theory of Relativity 

বির য়ত িলবিেয  ও বিকশষ আকপবক্ষকত র তত্ত্ব  
Classical mechanics  

is the branch of physics that, describes the motion of everyday-scale objects using fundamental 
principles like Newton's laws and conservation laws. It explains how forces cause objects to 
accelerate, how bodies move under forces, and the conditions for equilibrium. (পে র্থবিেয র একবি 
শ ে     বিউিকির গবতর সূত্র িযিহ র ককর  য কক্র কে বপক িস্তুর গবত িণথি  ককর - পর  ণুর মিকয় অকিক িড় বজবিস।) 

While it breaks down at  

 very small scales (quantum mechanics) 
 extremely high speeds (relativity) 

এবি কী িয েয  ককর ??  

 প্রবতবেকির গবতবিবর্: বেিবন্দি বজবিসপত্র কীি কি িল িল ককর। 

 গ্রহ ও  হ ক কশর গবত: গ্রহ, িক্ষত্র এিাং  হ ক শ  কির গবতবিবর্। 

 ইবিবিয় বরাং অয বেককশি:  ন্ত্রপ বতর  ন্ত্র াংকশর গবতবিবর্ এিাং অিয িয প্রককৌশল স সয । 
Key Concepts 

• Newton's Laws: The foundation of classical mechanics, including laws on inertia, the 
relationship between force, mass, and acceleration, and action-reaction.  

• Forces: Influences that can change an object's velocity, such as gravity or friction.  

• Conservation Laws: Principles that state certain quantities, like energy or momentum, 
remain constant in a closed system.  

• Determinism: Classical mechanics is deterministic, meaning if you know the current state 
of a closed system and the laws governing it, you can predict its future state with 
certainty.  

Limitations 

 Small Scales: It fails to describe the behavior of very small particles, such as atoms and 
electrons.  
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• High Speeds: At speeds approaching the speed of light, relativistic effects become 
significant, and classical mechanics is no longer accurate.  

• Strong Gravitational Fields: In areas of extremely intense gravity, such as near black holes, 
general relativity provides a more accurate description. 

conservation law of a system of particles 

• Conservation laws for a system of particles state that quantities like total linear 
momentum, angular momentum, and energy remain constant net external forces, net 
external torques, or net external work done, respectively, acting on the system.  

• কণ  িযিস্থ র সাংরক্ষণ হল একবি িীবত    িকল ম  একবি বিবিন্ন িযিস্থ র  কর্য বকেু মিৌত পবর  ণ, ম  ি ম  ি 
বরবেক িরকিগ, শবক্ত, মকৌবণক িরকিগ এিাং বিেুযবতক ি জথ, অিযন্তরীণ ব র্বিয়  সকত্ত্বও স কয়র স কর্ স কর্ 
বস্থর র্ কক। 

কণ  িযিস্থ র জিয স র্ রণ সাংরক্ষণ 

বরবেক িরকিগ সাংরক্ষণ: একবি বিবিন্ন বসকস্টক র ম  ি বরবেক িরকিগ ধ্রুিক। সাং কষথর মক্ষকত্র এবি একবি 
গুরুত্বপূণথ র্ রণ , ম ে কি িরকিগ কণ র  কর্য পুিিথণ্টি কর  হয় বকন্তু ম  ি পবর  ণ একই র্ কক।  

শবক্ত সাংরক্ষণ: একবি বিবিন্ন বসকস্টক র ম  ি শবক্ত, গবতশবক্ত এিাং সম্ভ িয শবক্ত সহ, বস্থর র্ কক।  

মকৌবণক িরকিগ সাংরক্ষণ: একবি বিবিন্ন বসকস্টক র ম  ি মকৌবণক িরকিগ বস্থর র্ কক।  

বিেুযবতক ি জথ সাংরক্ষণ: একবি বিবিন্ন বসকস্টক  ম  ি বিেুযবতক ি জথ সাংরক্ষণ কর  হয়।  
conservation of energy (শবক্ত সাংরক্ষণ) 

The sum of its kinetic energy, potential energy, and any other forms of energy—remains 
constant. Energy can change from one form to another (e.g., potential to kinetic) but 
cannot be created or destroyed within an isolated system.  

 

Where,    
𝑊𝑒𝑥𝑡 = is the work done by external forces, and  
𝑊𝑖𝑛𝑡 = is the work done by internal forces.   
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 the positive work done by a force on one particle is canceled out by the negative work 
done by the corresponding force on another particle. 

             𝑊𝑖𝑛𝑡=0 

  For an isolated system, there are no external forces doing work on it. 

             𝑊𝑒𝑥𝑡=0 

That means the total energy (KE + PE) of the isolated system is conserved, 

 

conservation of linear momentum(বরবেক িরকিগ সাংরক্ষণ) 

Total momentum of a system: The total linear momentum (P) of a system of 'n' particles 
is the vector sum of the individual momenta of each particle (p₁, p₂, ..., pₙ). 

1. P = p₁ + p₂ + ... + pₙ 

2. P = m₁v₁ + m₂v₂ + ... + mₙvₙ 

Applying Newton's Second Law to a system of particles: Newton's second law states that 
the rate of change of an object's momentum is directly proportional to the net force acting on 
it. For a system of particles, this becomes: 

F_net = dP/dt 

Condition for conserved momentum: If the net external force (F_net) on the system is 
zero, then:  

0 = dP/dt  

Since the rate of change of momentum (dP/dt) is zero, the total momentum (P) must be 
constant over time. 

conservation of angular momentum (মকৌবণক িরকিগ সাংরক্ষণ) 

For a system of particles, the total angular momentum L about a fixed point is conserved 
if and only if the net external torque (τnet) acting on the system with respect to that point is 
zero.  



 

 

 The angular momentum of a single particle is given by l = r × p, where r is the 
position vector from the origin and p is the linear momentum (p = mv).  

 The total angular momentum L of a system of particles is the vector sum of the 
individual angular momenta of all particles in the system.  

                            L = Σ li = Σ (ri × pi)  

Newton's Second Law for Rotation: The rate of change of the total angular momentum L 
with respect to time is equal to the net external torque τnet on the system: 

τnet = dL/dt  

dL/dt = d/dt (Σ ri × pi) 

dL/dt = Σ [(dri/dt × pi) + (ri × dpi/dt)] (Using the product rule for differentiation.) 

……………… 

……………… 

dL/dt = Σ (ri × Fi
ext) = τnet. 

If τnet = 0, then: 

dL/dt = 0 

This implies that L is a constant vector, meaning the total angular momentum of the 
system remains constant over time.  

Rocket Motion 

 Based on newtons 3rd law 

 variable mass system (ক রি স কয়র স কর্ স কর্ রকককির মতল কক    কি ত ই রকককির ির স কয়র স কর্ 
স কর্ ক কি) 

 Rate of fuel burning = dm/dt 

How Rocket Motion Works 

1. Action-Reaction (Newton's Third Law): 

A rocket engine burns fuel, creating hot, expanding gases. These gases are forcefully 
ejected from the rear of the rocket. This forceful expulsion is the "action".  



 

 

2. Thrust: 
In response, the rocket experiences an equal and opposite "reaction" force, known as 
thrust. This thrust is what pushes the rocket forward. 
3. Conservation of Momentum: 
The process works because of the conservation of momentum. The total momentum of the 
rocket-and-fuel system must remain constant. When the rocket ejects fuel in one direction, 
it gains momentum in the opposite direction to maintain the system's total momentum. 

 

Fexhaust gas = u (dm/dt)  
Fthurst rocket = u (dm/dt)  
Velocity of rocket aftertime t, v= Δv = u * ln(m₀/m) [ এি কক Tsiolkovsky rocket equation ও   
িল  হয়] 

 

(সূত্রগুকল  মেকে র েকত প করি ,মে ি সূত্রগুকল র  য র্ আসকত প কর) 



 

 

Cartesian coordinates 

ক কতথসীয় স্থ ি াংক িযিস্থ  (প্রবতশব্দ "স কক ণী স্থ ি াংক িযিস্থ "), হল আবেবিনু্দ (origin) ি ক  একবি পূিথবিবেথষ্ট 
বিনু্দগ  ী স ককবণক অর্থ ৎ পরের স কক কণ অিবস্থত পূিথবিবেথষ্ট সরলকরবেক অক্ষগুবল (বদ্ব  বত্রক হকল েুবি, বত্র  বত্রক হকল 
বতিবি) মর্কক একই এককক প্রক বশত লম্বেূরত্ব দ্ব র  মক ি বিনু্দর অিস্থ ি মি ঝ কি র িযিস্থ । এই িযিস্থ য়, িন্ধিীর  র্য 
একবি পূিথবিবেথষ্ট ক্রক  এই েূরত্বগুবলর   ি বলকে স্থ ি ঙ্ক প্রক শ কর  হয়। 

Cartesian coordinates define, 

 a point's location in space using perpendicular axes, typically an x-axis (horizontal) and a 
y-axis (vertical), and for three-dimensional space, a z-axis.  

 Coordinates are presented as an ordered pair or triple (e.g., (x, y) or (x, y, z)), 
representing the signed distances from the origin (0, 0) along these axes.  

 The x-coordinate indicates the distance to the left or right, the y-coordinate the distance 
up or down, and the z-coordinate the distance above or below. 

 

Generalized coordinates 

Generalized coordinates are a minimal set of independent parameters that fully describe the 
configuration of a complex mechanical system, simplifying the analysis of systems with many 
degrees of freedom and constraints.  

 মক ণ ি  স্থ িিুযবতর  কত  স্ব র্ীি িলককর একবি িূযিত  মসি,    বেবগ্রস অি বিে সহ একবি   বন্ত্রক িযিস্থ র 
কিবফগ করশিকক সমূ্পণথরূকপ সাংজ্ঞ বয়ত ককর। এগুবল জবিল বসকস্ট গুবলকক সরলীকরণ করকত স হ  য ককর,    



 

 

প্র য়শই লয গ্র বিয় ি ম ক বিক্স িযিহ র ককর কর  হয় । উে হরণ বহকসকি িল    য়, একবি মপনু্ডল ক র ি হুর মকৌবণক 
অিস্থ ি অর্ি  একবি মর িকির সাংক  গস্থকলর মক ণ,    ঐবতহযি হী ক কিথবসইয় ি স্থ ি ঙ্ক িযিহ করর তুলি য় বসকস্টক র 
গবতর আরও েক্ষ এিাং স্ব র্ীি িণথি  প্রে ি ককর।   

 
• Simplification: 

They reduce the number of variables needed to describe a system by eliminating redundant 
variables and ignoring constraint forces that do not perform work.  

• Flexibility: 

Any convenient set of independent parameters can be chosen as generalized coordinates, such as 
angles for a pendulum or positions along a curved path.  

• Connection to Degrees of Freedom: 

The number of independent generalized coordinates is equal to the number of degrees of 
freedom of the system, providing a direct way to quantify its complexity.  

Degrees of Freedom 

বত্র  বত্রক স্থ কি একবি অি িীয় িস্তু কতগুবল স্ব র্ীি উপ কয় িল িল করকত প কর, মসি ই বেবগ্রস অি বিে  ।  

The number of degrees of freedom, denoted by holonomic constraints is given by the formula:  

𝑓=3𝑁−𝑘  

Where,  

𝑓 = Generalized coordinates 
3𝑁 = Degrees of Freedom 
𝑘 = constraints 
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1. One particle moves on space – 3 degrees of freedom 

2. One particle moves on a plane – 2 degrees of freedom 

3. One particle moves on a straight line – 1 degree of freedom 

 

 Generalized coordinates                         Cartesian coordinates  
 

ক কতথসীয় স্থ ি াংক িযিস্থ  মর্কক মজকির ল ইজে স্থ ি াংক িযিস্থ  এিাং মজকির ল ইজে স্থ ি াংক িযিস্থ  মর্কক ক কতথসীয় 
স্থ ি াংক িযিস্থ র প রেবরক রুপ ন্তর সম্ভি ।  

Hamilton's principle 

Hamilton's principle of least action is a fundamental physical principle stating that the actual 
trajectory a system takes between two points in time is the one for which the "action" is 
stationary (often a minimum). 

 Hamilton's principle states that the variation of the integral of the Lagrangian over time is 
zero, which determines the trajectory of a system.  

 

 

 

 

https://www.google.com/search?sca_esv=eceb7d72bb7e7d31&cs=0&sxsrf=AE3TifOrNkcOp0ALIcNICBFHgifBOrdB0g%3A1756788561705&q=Lagrangian&sa=X&ved=2ahUKEwj6y4mxo7mPAxWeTGwGHXKpBQwQxccNegQIBhAB&mstk=AUtExfAJzuIW7fGjGO0_U2akGeFDeG3YqLA-SmkubyXFUDuDqghV1mrgDneYT0rJhKNKH5G8Yijp6cpaKBrbmOOmTYWsmMvmPlgt4XNQrr4dDD8aGAPY6jJtoKkA8oaflPwdNmd9bx6Qn7aJBo2_phX2R1z_qZ8zChcaBor9V55WNViaLycZe0zWZvbXkv5dEvrHflAgglYBAfyAE3_-HY5e1DJfHWWoju-Q3L2uPlcVsTsEBETg3w4wr-i9WFkOt9F82OlTLM2HlXBqrNi6S2SQqkIR&csui=3


 

 

• δS (delta S): Represents a small variation in the action integral.  

• L(q, ˙q, t): The Lagrangian of the system, which is the difference between its kinetic energy 
(T) and potential energy (V). It's a function of the generalized coordinates (q), their time 
derivatives (˙q), and time (t).  

• dt: The infinitesimal time interval.  

• t1 and t2: The initial and final times, respectively.  

• = 0: Signifies that the variation of the action (δS) is zero, meaning the action is stationary 
(it's neither increasing nor decreasing to first order) for the actual path the system takes 

Hamilton's equations of motion 

are a pair of first-order differential equations that describe how a system's generalized 
coordinates (qi) and generalized momenta (pi) change over time, 

ṗi = -∂H/∂qi  

 q ̇i = ∂H/∂pi 

where H is the Hamiltonian (total energy) of the system 

Spacetime 

 Spacetime is a fundamental concept in physics, 

 formulated by Hermann Minkowski to unify Albert Einstein's theory of relativity, 

  that focuses the three dimensions of space with the one dimension of time into a single, 
four-dimensional continuum.  

 মেসি ই  (স্থ ি-ক ল) হল একবি গ বণবতক  কেল    স্থ কির বতিবি   ত্র  (বে থয, প্রস্থ, উচ্চত ) এিাং স কয়র 
একবি   ত্র কক একবত্রত ককর একবি একক ি র-  বত্রক র্ রণ  বতবর ককর। অয লি িথ আইিস্ট ইি এই র্ রণ বি 
বতবর ককরি,    মেে য় ম  কীি কি স্থ ি এিাং স য় একক অপকরর স কর্ সাং ুক্ত এিাং কীি কি  হ কষথ এই 
মেসি ই কক িক্র ককর।  

https://www.google.com/search?sca_esv=7ebae87ec67bf7ae&cs=0&sxsrf=AE3TifMSpUerjeTh56ByRY8vKe_GtoXN4w%3A1756799859961&q=Lagrangian&sa=X&ved=2ahUKEwiz8rO8zbmPAxWmTmwGHeZuBsgQxccNegQIFhAB&mstk=AUtExfCz9vNOHVCiZBAKzGTVUI8X8b6ZJF6vh7oSn945omypYSPwAWwFuxjzOLgxbwPJ8mfE36fCZvlZzSkThdsbhIBuONqwR3VJ1L4DNsQQ5-sHGVeEhpZe8L0vburXFamtOx7tdel6IT6zPuHWWO0FaiSAKUJ44Ry-kTnTJNYDggBwzvw0vfTb96ACOCU8wbMRgH_Bwc2x1qDwcIWzEb00qxhPjw&csui=3


 

 

 

Key Aspects of Spacetime 

• Four-Dimensional: Spacetime combines the familiar three spatial dimensions (length, 
width, height) with the dimension of time into a single, four-dimensional entity. 

• Unified Concept: Historically, space and time were considered separate, but Einstein's 
theories demonstrated their inseparable nature.  

• Curvature and Gravity: Matter and energy cause spacetime to curve and warp, and this 
curvature is the force that we experience as gravity. Massive objects, like planets, cause a 
deeper curvature.  

• Relativity: The rate at which time passes and the measurements of distance are not 
absolute but depend on the observer's velocity and position within a gravitational field.  

• Stage for Events: Spacetime serves as the stage for all events in the universe, with each 
event occurring at a specific location in space and at a specific moment in time. 

 ূল র্ রণ : 
• একক সি :  

স্থ ি ও স য় আল ে  আল ে  িয়, িরাং একই সি র অাংশ।  

•  হ ককষথর িয েয :  

আইিস্ট ইকির স র্ রণ আকপবক্ষকত র তত্ত্ব অিুস কর,  হ কষথ হকল  মেসি ইক র ি াঁক কি  ি  বিকৃবতর ফল।  

 আইিস্ট ইকির অিে ি:  
১৯০৫ স কল বিকশষ আকপবক্ষকত র তকত্ত্বর   র্যক  আইিস্ট ইি এই র্ রণ বি প্রর্  প্রস্ত ি ককরি এিাং পকর 
১৯১৫ স কল স র্ রণ আকপবক্ষকত র তকত্ত্বর   র্যক  মেে ি ম  ির ও শবক্ত মেসি ই কক ি াঁবককয় মেয়,    
আ র   হ কষথ বহকসকি অিুিি কবর।  

 

https://www.google.com/search?sca_esv=85427b9423f451d4&cs=0&sxsrf=AE3TifPn4Reg2_ierGB_eoIRzEF_WzxafQ%3A1756742581299&q=Curvature&sa=X&ved=2ahUKEwjx2JKM-LePAxXbWXADHToND8gQxccNegQIFBAB&mstk=AUtExfC_ULZ3QBx9N7YeQ46qgfKRnjqq3KatPp-kg4cDzrHPhzHHavj9EzMlVTiTxD-p0QualwRuJv2hSKZgGdVRRNM2jTXMLwTVp0cHqPuz8S72O11QT6c1bpPW8PAHA5-KYBGG9C1LjJc2dbN4oXZM2EYOFU7zgUk8AvrMdyHWWuJDbXdku8yM6SQ3q9V9Lq-HwYhkFsJbE5XPKr1s4-iXsM-hXnMLi6jYrRKNs2loG2SqJmXRrjJgEKG30JNJMS4zNOXr4vS8tdECaLXxci73HzQRAQgd7gAU3UHmUItlmXd8Vw&csui=3


 

 

General theory of relativity 
 

 General relativity, published by Albert Einstein in 1915 
 The modern geometric theory of gravity. 
  It states that gravity is not a force, but rather the result of massive objects bending the 

fabric of spacetime. 
  This curvature dictates how objects, including light, move through space. 

 

 

Key Concepts 
• Spacetime: General relativity describes space and time as a single, connected four-

dimensional fabric.  
• Curvature of Spacetime: Massive objects and energy cause this fabric to curve. The more 

mass an object has, the greater the curvature it creates.  
• Gravity as Geometry: What we experience as gravity is actually objects following the 

curved paths, or "straight lines," within this curved spacetime.  
special theory of relativity 

 The special theory of relativity, proposed by Albert Einstein in 1905,  
 fundamentally altered our understanding of space and time by postulating that the laws 

of physics are identical for all observers in uniform motion (inertial frames)  
  the speed of light in a vacuum is constant for all observers, regardless of their motion. 

Key consequences of this theory:  

 include time dilation (moving clocks run slower), 

 length contraction (moving objects appear shorter),  

 the equivalence of mass and energy as described by the famous equation E=mc². 

https://www.google.com/search?sca_esv=5aa2383a930ae4e1&sxsrf=AE3TifOl6VWb9nLz1y-zkZnpW526QPr60w%3A1756806754229&q=spacetime&sa=X&ved=2ahUKEwiPn5mU57mPAxUTRmwGHTvbAp0QxccNegQIMRAB&mstk=AUtExfDipaCnOab4ceLjkUcu9UOmZIH01CjaxxaK0C-gSNsRItKy2sr9pSw-ju30B-wYg09oSHKBFSLjZGwTkypvJsweao2vFmqga3CDM8RciVaURIVHPuHiFZEo4PQVlPaPhDGEwN4AjT6fpwUjrfGPGZldfvRteEUZhZWQ-wqAGl3qeVLi2PbiRjOjszblo_CPoOrZLGCJmZbeP4v8v4qOpQotTxlWBUzeetvDeV8Vb6EBBHaR93-5_Hurj6zMDLTWfFoeYFJD4Vpba88d_45nlL3T&csui=3
https://www.google.com/search?sca_esv=5aa2383a930ae4e1&sxsrf=AE3TifOl6VWb9nLz1y-zkZnpW526QPr60w%3A1756806754229&q=Spacetime&sa=X&ved=2ahUKEwiPn5mU57mPAxUTRmwGHTvbAp0QxccNegQIMBAB&mstk=AUtExfDipaCnOab4ceLjkUcu9UOmZIH01CjaxxaK0C-gSNsRItKy2sr9pSw-ju30B-wYg09oSHKBFSLjZGwTkypvJsweao2vFmqga3CDM8RciVaURIVHPuHiFZEo4PQVlPaPhDGEwN4AjT6fpwUjrfGPGZldfvRteEUZhZWQ-wqAGl3qeVLi2PbiRjOjszblo_CPoOrZLGCJmZbeP4v8v4qOpQotTxlWBUzeetvDeV8Vb6EBBHaR93-5_Hurj6zMDLTWfFoeYFJD4Vpba88d_45nlL3T&csui=3
https://www.google.com/search?sca_esv=7fc613d9cd9ef286&sxsrf=AE3TifN3MiIdZdlmk5IxK8H_5nFRVEOSZQ%3A1756836833140&q=time+dilation&sa=X&ved=2ahUKEwjfkvia17qPAxUF-DgGHailAB4QxccNegQILxAB&mstk=AUtExfCWLAXr5reHUHYRPCTCcsoNF-kkEZyb9VDLDS3CRMqYvEiYaymdAmxWUVAI5S2PHFCDJHytsjdPn-tYxFgqHMfLIWE0EIvEczo3qA5FMEX-Co3M2Nf4W_ve24W0rwMFm29hcyPTMxO5sG0A60GbLcI7LxRHIbbDn19xPfLZ9H86sZC65h0ghU4DoRiFmqJY3nzCKA4g6ZIiWdJ5KRvY1Vg2-2NNe2z2iwRkvrHNVM4byN6yr94YGZlm54nKWg8L1dQU6InSU8fvIQCm0rZ8j9Rz&csui=3
https://www.google.com/search?sca_esv=7fc613d9cd9ef286&sxsrf=AE3TifN3MiIdZdlmk5IxK8H_5nFRVEOSZQ%3A1756836833140&q=length+contraction&sa=X&ved=2ahUKEwjfkvia17qPAxUF-DgGHailAB4QxccNegQILxAC&mstk=AUtExfCWLAXr5reHUHYRPCTCcsoNF-kkEZyb9VDLDS3CRMqYvEiYaymdAmxWUVAI5S2PHFCDJHytsjdPn-tYxFgqHMfLIWE0EIvEczo3qA5FMEX-Co3M2Nf4W_ve24W0rwMFm29hcyPTMxO5sG0A60GbLcI7LxRHIbbDn19xPfLZ9H86sZC65h0ghU4DoRiFmqJY3nzCKA4g6ZIiWdJ5KRvY1Vg2-2NNe2z2iwRkvrHNVM4byN6yr94YGZlm54nKWg8L1dQU6InSU8fvIQCm0rZ8j9Rz&csui=3


 

 

 

 

• t: Time interval measured by a stationary observer.  

• t₀: Proper time, measured by an observer at rest relative to the event being observed.  

• L: The contracted length observed by the stationary observer.  

• L₀: The proper length, which is the object's length in its own rest frame 

• v: The relative velocity between the two observers.  

• c: The speed of light in a vacuum.  

Heat and Thermodynamics 

ত প ও ত পগবতবিেয   
(পে র্থবিেয র অিযত  গুরুত্বপূণথ িবপক। এ অর্য য় মর্কক মিশ ি কল  পবর  কণ এ বসবকউ আস র স ূহ সম্ভ িি  আকে) 

Heat 
Heat : the total energy of the motion of the molecules of a substance. (মক ি িস্তুর অিযন্তরীণ 

সকল কি র ম  ি গবতশবক্ত) ত প প্রয়কগর   র্যক        হয় 

 Temperature Change: ত প  ত্র র পবরিতথি হয় 

 State Changes: িস্তুর অিস্থ র পবরিতথি হয়  

 Expansion/Contraction:  িস্তুর প্রস রি  কি ।  



 

 

 Chemical Changes: র স য়বিক পবরিতথি হয় ।  

 পবরি হীর মর র্ ি কড় / অর্থপবরি হীর মর র্ কক  

 

 

 

 

Temperature 

Temperature: The measure of the average energy of the motions of the molecules in the 
substance. (. (মক ি িস্তুর অিযন্তরীণ সকল কি র গড় গবতশবক্ত) 

1. ত প  ত্র  একবি মিৌত র বশ    মক কি  িস্তুর গর  ি  ি ন্ড র পবর  ণ বিকেথশ ককর।  

2. র্ ক থ ব ি র ি  ক  ন্ত্র িযিহ র ককর ত প  ত্র  পবর  প কর    য়।  

3. ত প  ত্র  িস্তুর অিযন্তরীণ কণ গুবলর (পর  ণু, অণু) গড় গবতশবক্তর একবি পবর  প।  

4. একক: 

a. মকলবিি (K): ত প  ত্র র SI (আন্তজথ বতক একক) পদ্ধবত অিু  য়ী একক হকল  মকলবিি।  

b. মসলবসয় স (°C) ও ফ করিহ ইি (°F): এগুকল  িহুল িযিহৃত অিয িয ত প  ত্র  মেল।  

5. ত প  ত্র  পে কর্থর পবর  কণর উপর বিিথর ককর ি । এবি একবি বিবিড় র্ থ((Intensive Property)), ম  ি ি প 

ি   িত্ব।  

6. ত প  ত্র র   ি একবি বিবেথষ্ট সী  র  কর্য পবরিতথি হকত প কর।  

7. অবর্ক ত প  ত্র র িস্তু মর্কক ক  ত প  ত্র র িস্তুকত ত প প্রি বহত হয় 

8. েুবি িস্তু একই ত প  ত্র য় র্ ককল ত কক ত পীয় স  য িস্থ  িকল । এ অিস্থ য় ত কপর প্রি হ িন্ধ হকয়   য় ।  

 Absolute Zero: 

The theoretical point where all molecular motion stops, 0 Kelvin (K) on the Kelvin scale. ( 
সিথবিে ম  ত প  ত্র য় পে কর্থর কণ গুকল র গবত িন্ধ হকয়   য় 0 k ি  -২৭৩০C ) 

 

জেনে রাখা ভান া জে জ াে বস্তুর জভতনরর  ণাগুন ার গতত ততে ধরনের হনত পানর  

1. ট্রান্সলেশনাে গতি 

       এ ই তি  ও এ ই জবগ 

       সর ররতখ  বা বক্রনরতখ  পথ 

       জ ানো ওতরন়েনেশে পতরবততে জেই 

2. ঘূর্ ণন গপত  

3. কম্পন গপত 



 

 

 

অকিক  বফবজকয ল প্রবক্রয়   ত প  ত্র র স কর্ সম্পবকথত । 

  পে কর্থর ি বহযক ও অিযন্তরীণ অিস্থ র পবরিতথি   ।   

(solid, liquid, gaseous or plasma), density, solubility, vapor pressure, electrical 
conductivity, hardness, wear resistance, thermal conductivity, corrosion resistance, strength) 

  chemical reactions  এর গবত প্রকৃবত বিিথর ককর ।   

 thermal radiation এর পবর  ি ও বিবশষ্ট ত প  ত্র র উপর বিিথর ককর  

 Air temperature  স স্থ জীি জগকতর উপর প্রি ি বিস্ত র ককর  

 The speed of sound, which in a gas is proportional to the square root of the absolute 

temperature 

These formulas relate temperature to the average kinetic energy of particles in a system, 
especially ideal gases.  

For a single molecule: 

 Formula:     E = (3/2)kT  

E: Average kinetic energy (in Joules)  

https://en.wikipedia.org/wiki/Solid
https://en.wikipedia.org/wiki/Liquid
https://en.wikipedia.org/wiki/Gas
https://en.wikipedia.org/wiki/Plasma_(physics)
https://en.wikipedia.org/wiki/Density
https://en.wikipedia.org/wiki/Solubility
https://en.wikipedia.org/wiki/Vapor_pressure
https://en.wikipedia.org/wiki/Electrical_conductivity
https://en.wikipedia.org/wiki/Electrical_conductivity
https://en.wikipedia.org/wiki/Hardness
https://en.wikipedia.org/wiki/Wear
https://en.wikipedia.org/wiki/Thermal_conductivity
https://en.wikipedia.org/wiki/Corrosion
https://en.wikipedia.org/wiki/Chemical_reaction
https://en.wikipedia.org/wiki/Thermal_radiation
https://en.wikipedia.org/wiki/Air_temperature
https://en.wikipedia.org/wiki/Air_temperature
https://en.wikipedia.org/wiki/Speed_of_sound


 

 

k: Boltzmann constant (approximately 1.381 × 10⁻²³ J/K)  
T: Absolute temperature (in Kelvin)  
  
For a mole of gas: 

 Formula:      E = (3/2)RT  

E: Average kinetic energy (in Joules)  
R: Ideal gas constant (8.3145 J/(mol·K))  
T: Absolute temperature (in Kelvin)  
 
Using the Velocity-Based Formula:  

• Formula:      KE = (1/2)mv² 

KE: Kinetic energy (in Joules) 
m: Mass of the particle (in kilograms) 
v: Velocity of the particle (in meters per second) 

ত প  ত্র র মেল 

 

 

 



 

 

ত প  ত্র র প্রিবলত মেলগুকল : 
 মসলবসয় স মেল (Celcius Scale): 

 এই মেকল প বির বহ  ঙ্ক 0 বেবগ্র এিাং সু্ফিি ঙ্ক 100 বেবগ্র র্র  হয়।  
 বিজ্ঞ বিক ক জ এিাং স র্ রণ িযিহ করর জিয এবি িয পকি কি িযিহৃত হয়।  

 ফ করিহ ইি মেল (Fahrenheit Scale): 
 এই মেকল প বির বহ  ঙ্ক 32 বেবগ্র এিাং সু্ফিি ঙ্ক 212 বেবগ্র র্র  হয়।  
 বকেু মেকশ, বিকশষ ককর স্ব স্থযকসি  ও বেিবন্দি জীিকি এবি িযিহৃত হয়।  

 মকলবিি মেল (Kelvin Scale): 
 এবি ত প  ত্র র আন্তজথ বতক একক এিাং একবি পর  মেল, ম ে কি পর  শূিয (0 K) সিথবিে 

ত প  ত্র ।  
 এই মেল ত পগবতবিেয য় িযিহৃত হয় এিাং এবি মকলবিি (K) বেকয় প্রক শ কর  হয়।  

মেলগুকল র  কর্য সম্পকথ: 

 মকলবিি ও মসলবসয় স: K = °C + 273.15 

 ফ করিহ ইি ও মকলবিি: °R = 1.8 K (র য ঙ্ক ইি মেকলর   র্যক ) 

 

 

 

*** উপ ুথক্ত সুত্রবি িয িহ র ককর ত প  ত্র র রুপ ন্তর কর    য় । (MCQ মত এই সূকত্রর মে ি মে ি  য র্ আসকত প কর ) 

তাপ িাের্ ক্ষমতা , আলপবক্ষক তাপ, িুপ্ত তাপ 
তাপ িাের্ ক্ষমতা আলপবক্ষক তাপ 

তাপ িাের্ ক্ষমতা হললা স্পকালনা িস্তুে তাপমাত্রা ১ 
স্পকলবিন (1K) িাড় স্পত স্পে পবেমার্ তাপ শবক্তে 
প্রময় জন হয় তালকই ঐ িস্তুে তাপ িাের্ ক্ষমতা িলল  

তাপ িাের্ ক্ষমতা,  

 C = Q / ΔT 
স্পেখালন, 
C = তাপ িাের্ ক্ষমতা,  
Q = িেিোহ কো তালপে পবেমার্,  
ΔT = তাপমাত্রাে পবেিতবন। 
 

আলপবক্ষক তাপ হললা স্পকালনা পদ্ালর্বে প্রবত একক 
িলেে ( ১ স্পকবজ) তাপমাত্রা এক স্পকলবিন (1K)  
িাড় স্পত স্পে পবেমার্ তাপশবক্তে প্রময় জন হয়। 
 
আলপবক্ষক তাপ,  
S = Q / (mΔθ) 
এখালন,  
Q = প্রলয়াজনীয় তাপ (joule এ), 
m = িস্তুে িে (বকললাগ্রালম), 
s = িস্তুে আলপবক্ষক তাপ 
ΔT = তাপমাত্রাে পবেিতবন 

 

https://www.google.com/search?sca_esv=d92649bf4d21d69e&cs=0&sxsrf=AE3TifPIFDby89kQleL9KoLgObJNuF8zZQ%3A1758395124389&q=%E0%A6%B8%E0%A7%87%E0%A6%B2%E0%A6%B8%E0%A6%BF%E0%A6%AF%E0%A6%BC%E0%A6%BE%E0%A6%B8+%E0%A6%B8%E0%A7%8D%E0%A6%95%E0%A7%87%E0%A6%B2+%28Celcius+Scale%29&sa=X&ved=2ahUKEwjJmIamhOiPAxWKxTgGHXmpELcQxccNegQIFBAC&mstk=AUtExfAAbWZp8W9B2yMlSmT5W7FDKPcprIeZDmi8ds2c7piSdbd7J3Q6xiMbSCnNJd7h4W6BZm3_N0-J8A9vrxhlxx8yr6O4Rv_x6b6C5jJZTPeJMm6YuWB39BCgsRvEPZHb3cEvSIuZ-gph32cxVPH8lJpZ9I_GUlvpBVZWw-PpNAMzzcbENtJw3J69Pl3Z_QzIWbH2qzfEa-vXyTqFxoNyjTgNRW7wwrUpytBqdsVXoGrr1iOciJa3sJ2uDI8YMzAK-rN1eLC1QmYeEihbhUdz6u24&csui=3
https://www.google.com/search?sca_esv=d92649bf4d21d69e&cs=0&sxsrf=AE3TifPIFDby89kQleL9KoLgObJNuF8zZQ%3A1758395124389&q=%E0%A6%AB%E0%A6%BE%E0%A6%B0%E0%A7%87%E0%A6%A8%E0%A6%B9%E0%A6%BE%E0%A6%87%E0%A6%9F+%E0%A6%B8%E0%A7%8D%E0%A6%95%E0%A7%87%E0%A6%B2+%28Fahrenheit+Scale%29&sa=X&ved=2ahUKEwjJmIamhOiPAxWKxTgGHXmpELcQxccNegQIGRAC&mstk=AUtExfAAbWZp8W9B2yMlSmT5W7FDKPcprIeZDmi8ds2c7piSdbd7J3Q6xiMbSCnNJd7h4W6BZm3_N0-J8A9vrxhlxx8yr6O4Rv_x6b6C5jJZTPeJMm6YuWB39BCgsRvEPZHb3cEvSIuZ-gph32cxVPH8lJpZ9I_GUlvpBVZWw-PpNAMzzcbENtJw3J69Pl3Z_QzIWbH2qzfEa-vXyTqFxoNyjTgNRW7wwrUpytBqdsVXoGrr1iOciJa3sJ2uDI8YMzAK-rN1eLC1QmYeEihbhUdz6u24&csui=3
https://www.google.com/search?sca_esv=d92649bf4d21d69e&cs=0&sxsrf=AE3TifPIFDby89kQleL9KoLgObJNuF8zZQ%3A1758395124389&q=%E0%A6%95%E0%A7%87%E0%A6%B2%E0%A6%AD%E0%A6%BF%E0%A6%A8+%E0%A6%B8%E0%A7%8D%E0%A6%95%E0%A7%87%E0%A6%B2+%28Kelvin+Scale%29&sa=X&ved=2ahUKEwjJmIamhOiPAxWKxTgGHXmpELcQxccNegQIHRAC&mstk=AUtExfAAbWZp8W9B2yMlSmT5W7FDKPcprIeZDmi8ds2c7piSdbd7J3Q6xiMbSCnNJd7h4W6BZm3_N0-J8A9vrxhlxx8yr6O4Rv_x6b6C5jJZTPeJMm6YuWB39BCgsRvEPZHb3cEvSIuZ-gph32cxVPH8lJpZ9I_GUlvpBVZWw-PpNAMzzcbENtJw3J69Pl3Z_QzIWbH2qzfEa-vXyTqFxoNyjTgNRW7wwrUpytBqdsVXoGrr1iOciJa3sJ2uDI8YMzAK-rN1eLC1QmYeEihbhUdz6u24&csui=3


 

 

*** ত পর্ রণ ক্ষ ত  ও আকপবক্ষক ত কপর সম্পকথ হকল : ত পর্ রণ ক্ষ ত  = ির × আকপবক্ষক ত প। অর্থ ৎ, মক কি  
িস্তুর ম  ি ত পর্ রণ ক্ষ ত  ত র ির এিাং ঐ িস্তুর উপ ে কির আকপবক্ষক ত কপর গুণফকলর স  ি।  

িুপ্ত তাপ (Latent Heat) --  হললা স্পিই শবক্ত ো স্পকালনা পদ্ালর্ব তাপমাত্রা পবেিতবন না কলেই তাে অিস্থাে পবেিতবলন 
স্পশাবষত িা িবজবত হয় ।  

• L = Q/m 

স্পেখালন, 
L = বনবদ্বষ্ট িুপ্ত তাপ,  
Q = স্পশাবষত িা বনগবত তাপ  
m = পদ্ালর্বে িে। 
Calorimetry(কয লবরব বত) 

The science of measuring heat transfer during chemical and physical processes.  

এই িীবতর ওপর বিবি ককর, কয কল বরব বট্রকত একবি আিদ্ধ বসকস্টক  (ম ে কি ি ইকর মর্কক মক কি  ত প প্রকিশ ককর ি  
ি  মিতর মর্কক মক কি  ত প ি ইকর   য় ি ) ত কপর আে ি-প্রে ি  কি। একক্ষকত্র, 

গৃহীত ত প = িবজথত ত প 

িাংলক্ষলপ, কূাললাবেবমবতে মূলনীবত হললা: 

• উচ্চ তাপমাত্রাে িস্তু তাপ হাোয় এিাং বনম্ন তাপমাত্রাে িস্তু তাপ গ্রহর্ কলে। 

• তালপে আদ্ান-প্রদ্ান ততক্ষর্ িললত র্ালক েতক্ষর্ না উিয় িস্তুে তাপমাত্রা িমান হয়। 

• েবদ্ তালপে অপিয় না হয়, তলি গৃহীত ত প িবজথত তালপে িমান হলি।  

Transmission of heat 
The three main types of heat transmission or heat transfer are-  

A. conduction,  

B. convection, 

C. radiation 

 
 

 



 

 

 

Conduction 

 Process:  
Heat energy is transferred from one particle to another through direct contact, without the bulk 
movement of the material itself.  

 Example:  
A hot metal rod heats up at one end, and that heat travels along the rod to the other end.  
Convection 

 Process:  
Heat is transferred through the circulation of fluids (liquids or gases). Warmer, less dense fluid 
rises, and cooler, denser fluid sinks, creating a continuous flow that carries heat.  

 Example:  
Boiling water in a pot, where hot water rises and cooler water descends, or the wind carrying 
heat from a warm area to a cold one.  
Radiation 

 Process:  
Heat energy is transferred by electromagnetic waves, like infrared radiation, without the need for 
a physical medium. This process can occur even in a vacuum.  

 Example:  
The warmth from the sun reaching the Earth, or the heat you feel from a campfire without 
directly touching it.  
The rate of heat conduction(ত প পবরিহকির হ র) 

The rate of heat conduction is the quantity of thermal energy transferred per unit of time and is 
described by Fourier's Law of Heat Conduction:  

Q/t = kA(T₁ - T₂)/l,  

where  

Q/t = the rate of heat transfer,  
k = the thermal conductivity,  
A = the cross-sectional area,  
(T₁ - T₂) = the temperature difference, 
 l =  the thickness or distance over which the heat is transferred. 

 



 

 

ত পগবতবিেয র সুত্রস ূহ  
Zeroth law of Thermodynamics  

• If two objects are each in thermal equilibrium with a third object, then they are also in 
thermal equilibrium with each other. (  বে েুবি িযিস্থ  (বসকস্ট ) তৃতীয় একবি িযিস্থ র স কর্ ত পীয় 
স  য িস্থ য় র্ কক, তকি ত র  প্রকতযককই পরেকরর স কর্ ত পীয় স  য িস্থ য় র্ ককি।) 

• The Zeroth Law provides a necessary foundation for understanding the other laws of 
thermodynamics, making the concept of temperature a quantifiable and comparable 
property of a system.  

• Two objects are in thermal equilibrium when they are in contact and no net flow of heat 
occurs between them (েুবি িযিস্থ   েি ত পীয় স  য িস্থ য় র্ কক, ত র   কি ত কের  কর্য আর মক কি  ত প 
বিবি য় হয় ি  এিাং ত কের ত প  ত্র  একই র্ কক। ) 

First Law of Thermodynamics 
ত পগবতবিেয র প্রর্  সূকত্রর সিথপ্রর্  পবরষ্ক র বিিৃবত মেি ক্লবসয় স ১৮৫০ স কল। 
"সকল মক্ষকত্র ম ে কি ত কপর   র্যক  ক জ সম্প েি কর  হয় মসে কি, গৃহীত ত প কৃত ক কজর স  িুপ বতক; 
বিপরীতি কি, স  ি পবর  কণর ক জ স  ি শবক্ত উৎপন্ন ককর” [৬] 
ক্লবসয় স অিযন্তরীণ শবক্ত র্ রণ  িযিহ র ককর আকর  একি কি সূত্রবি বিিৃত ককরকেি 
"ত পগতীয় প্রবক্রয় য় মক কি  িদ্ধ িযিস্থ র অিযন্তরীণ শবক্তর পবরিতথি ঐ িযিস্থ য় গৃহীত ত প ও িযিস্থ  কতৃথক কৃত ক কজর 
বিকয় গ ফকলর স  ি। 

সহজ বিিৃবত: 
মক কি  িদ্ধ বসকস্ট  ি  িযিস্থ য় ত পশবক্ত প্রে ি কর  হকল ত র বকেু অাংশ অিযন্তরীণ শবক্ত িৃবদ্ধকত আর বকেু অাংশ ক জ 
সম্প েকি িযিহৃত হয়। 
মজকি র ে  ি ল-- 

• শবক্তে বনতূতা িূলত্রে একবট বিলশষ রূপ 
• স্পকালনা বিলেলম িেিোহ কো তাপশবক্ত (ΔQ) বিলেলমে অিূন্তেীর্ শবক্ত (ΔU) িৃবি এিাং বিলেম কতৃবক 

িম্পাবদ্ত িাবহূক কাজ (ΔW)-এে স্পোগফললে িমান। 
 ΔQ = ΔU + ΔW 

dQ = dU+dW =dU+pdV 

• একবট বিলেলম কৃত কাজ িা িেিোহ কো তাপশবক্ত িমূ্পর্বরূলপ বিনষ্ট হয় না, িোং তা অিূন্তেীর্ শবক্ত িা 
পবেলিলশে উপে কালজে মািূলম িাংেবক্ষত র্ালক।  

Second Law of Thermodynamics 
• heat naturally flows from hotter to colder objects 
•  the total entropy of an isolated system can only increase over time, never decrease 

এনট্রবপে িাের্া: 
 এনট্রবপলক প্রায়শই একবট িূিস্থাে বিশৃঙ্খলা িা বিিঅিবাে (disorder) বহিালি ির্বনা কো হয়।  

https://bn.wikipedia.org/wiki/%E0%A6%A4%E0%A6%BE%E0%A6%AA%E0%A6%97%E0%A6%A4%E0%A6%BF%E0%A6%AC%E0%A6%BF%E0%A6%A6%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%B0_%E0%A6%AA%E0%A7%8D%E0%A6%B0%E0%A6%A5%E0%A6%AE_%E0%A6%B8%E0%A7%82%E0%A6%A4%E0%A7%8D%E0%A6%B0#cite_note-6
https://bn.wikipedia.org/w/index.php?title=%E0%A6%95%E0%A7%8D%E0%A6%B2%E0%A6%B8%E0%A6%BF%E0%A6%AF%E0%A6%BC%E0%A6%BE%E0%A6%B8&action=edit&redlink=1
https://bn.wikipedia.org/wiki/%E0%A6%85%E0%A6%AD%E0%A7%8D%E0%A6%AF%E0%A6%A8%E0%A7%8D%E0%A6%A4%E0%A6%B0%E0%A7%80%E0%A6%A3_%E0%A6%B6%E0%A6%95%E0%A7%8D%E0%A6%A4%E0%A6%BF
https://bn.wikipedia.org/w/index.php?title=%E0%A6%AA%E0%A7%8D%E0%A6%B0%E0%A6%95%E0%A7%8D%E0%A6%B0%E0%A6%BF%E0%A6%AF%E0%A6%BC%E0%A6%BE&action=edit&redlink=1
https://bn.wikipedia.org/wiki/%E0%A6%85%E0%A6%AD%E0%A7%8D%E0%A6%AF%E0%A6%A8%E0%A7%8D%E0%A6%A4%E0%A6%B0%E0%A7%80%E0%A6%A3_%E0%A6%B6%E0%A6%95%E0%A7%8D%E0%A6%A4%E0%A6%BF
https://bn.wikipedia.org/wiki/%E0%A6%A4%E0%A6%BE%E0%A6%AA
https://bn.wikipedia.org/wiki/%E0%A6%AC%E0%A7%8D%E0%A6%AF%E0%A6%AC%E0%A6%B8%E0%A7%8D%E0%A6%A5%E0%A6%BE


 

 

 একবট বিবিন্ন িূিস্থায় এনট্রবপ কখলনা কমলত পালে না; এবট হয় িাল়ি অর্িা একবট বনবদ্বষ্ট অিস্থায় বস্থে 
র্ালক। 

• এমন স্পকালনা েন্ত্র িা ইবিন ততবে কো িম্ভি নয়, ো অবিোমিালি স্পকালনা িস্তু স্পর্লক তাপ িা শবক্ত গ্রহর্ কলে 
িমূ্পর্বরূলপ কালজ পবের্ত কেলি।  

Third Law of Thermodynamics 
তাপগবতবিদ্ূাে তৃতীয় িূত্র িলল স্পে, েখন একবট বিলেলমে তাপমাত্রা পেম শূলনূে (শূনূ স্পকলবিন) কাছাকাবছ আলি, 
তখন এে বিশৃঙ্খলা (এনট্রবপ) একবট বনবদ্বষ্ট ধ্রুিক মালন স্পপৌঁছায়, ো ওই বিলেলমে জনূ নূূনতম মালনে িমান। িহজ 
িাষায়, স্পকালনা প্রবিয়া দ্বাো বনবদ্বষ্ট িাংখূক িালপ পেম শূনূ তাপমাত্রায় স্পপৌঁছালনা িম্ভি নয়, কাের্ এনট্রবপলক িমূ্পর্বিালি 
বিলুপ্ত কো োয় না।  

 এই িূত্রবট নানবলেে উপপাদ্ূ নালমও পবেবিত।  

The Einstein statement: 

 The entropy of any substance approaches a finite value as the temperature approaches 
absolute zero. 

এর ত ৎপ থ: 

 ি স্তকি পর  শূকিয মপৌঁে কি  অসম্ভি: এই সূত্র মর্কক মি ঝ    য় ম , মক কি  বসকস্ট কক পর  শূকিয বিকয়   ওয়  

সম্ভি িয়, ক রণ এবি করকত অসী  সাংেযক র্ কপর প্রকয় জি হকি এিাং শবক্তর প্রকয় জি হকি।  

 িূযিত  এিট্রবপ:  েি মক কি  বসকস্ট  পর  শূকিযর েুি ক ে ক বে   য়, তেি এর পর  ণু ি  অণুগুকল র িড় িড়  

সিথবিে হয় এিাং বিশৃঙ্খল ও সিথবিে   কি মপৌঁে য়, অর্থ ৎ এিট্রবপ প্র য় শূকিযর ক ে ক বে একবি ধ্রুিক   ি র্ রণ 

ককর।  

 "স্ব ি বিক" বিশৃঙ্খল : পর  শূকিয, একবি কবিি পে কর্থর  কর্য এিট্রবপ সিথবিে হয় এিাং একবি অিিয েশ  (single 

phase) বতবর ককর, ম ে কি অণুগুকল  একবি সুবিবেথষ্ট বিিয কস স জ কি  র্ কক।  

 তাপগবতবিদ্ূাে প্রর্ম িূত্র স্পেখালন শবক্ত িাংেক্ষলর্ে কর্া িলল, 

  বদ্বতীয় িূত্র স্পেখালন শবক্তে অপিলয়ে কর্া িলল, 

 স্পিখালন তৃতীয় িূত্র পেম শূলনূে প্রালয়াবগক অিম্ভািূতা ও এনট্রবপে িিববনম্ন মান িম্পলকব আললাকপাত কলে।  

Thermodynamic process 

A thermodynamic process describes how a system's state changes, involving transfers of energy 
and alterations in properties like pressure, temperature, and volume.  
These processes can be classified into types like 

  isobaric (constant pressure),স ি পীয়  

  isochoric (constant volume),স আয়তবিক  

https://www.google.com/search?sca_esv=09a79ea0ead35080&sxsrf=AE3TifMk1gtEdlyIt3C7gQTCGdVRNnLPlA%3A1756101984594&q=isobaric&sa=X&ved=2ahUKEwinuuzXpaWPAxVNcWwGHfpVK_EQxccNegQIRxAB&mstk=AUtExfCSH7fV1BPNIprxUHniwwvz8L-n0ZfBmNx8gk2_rq6VhmobLRfBwyGkZQH9-Z2_Tq08Z1EbJEQpWmN99CNl6xV_tunsI9cuxod2ZwUcaQfzQAlvujr7B23CKpSFZ11aDbIoR3Y-d_Wbz2KlGNIjKw9pJ88-pLebyliJlAnwvgi75C05vWe4QL5Sj6SYRUd_5zO6G48VLr2ozGTmQnlE0togXZ1Nrzmm9vVyIYjAU47XArq__i3FQAxZIQ6U2uxOln9rpx4u62HIeWtEE5b-CTNG&csui=3
https://www.google.com/search?sca_esv=09a79ea0ead35080&sxsrf=AE3TifMk1gtEdlyIt3C7gQTCGdVRNnLPlA%3A1756101984594&q=isochoric&sa=X&ved=2ahUKEwinuuzXpaWPAxVNcWwGHfpVK_EQxccNegQIRxAC&mstk=AUtExfCSH7fV1BPNIprxUHniwwvz8L-n0ZfBmNx8gk2_rq6VhmobLRfBwyGkZQH9-Z2_Tq08Z1EbJEQpWmN99CNl6xV_tunsI9cuxod2ZwUcaQfzQAlvujr7B23CKpSFZ11aDbIoR3Y-d_Wbz2KlGNIjKw9pJ88-pLebyliJlAnwvgi75C05vWe4QL5Sj6SYRUd_5zO6G48VLr2ozGTmQnlE0togXZ1Nrzmm9vVyIYjAU47XArq__i3FQAxZIQ6U2uxOln9rpx4u62HIeWtEE5b-CTNG&csui=3


 

 

  isothermal (constant temperature),সক  ষ্ণ  

  adiabatic (no heat transfer).  রুদ্ধত পীয়   

আইকস ি বরক প্রবক্রয়  (Isobaric Process/স ি পীয় প্রবক্রয় ): এই প্রবক্রয় য় বসকস্টক র ি প বস্থর র্ কক (ΔP = 0)। ি প 
বস্থর র্ ক  অিস্থ য় গয কসর প্রস রণ হকল এর আয়তি ও ত প  ত্র  িৃবদ্ধ প য়।  
আইকস কক বরক প্রবক্রয়  (Isochoric Process/স আয়তবিক প্রবক্রয় ): এই প্রবক্রয় য় বসকস্টক র আয়তি বস্থর র্ কক 
 (ΔV = 0)। এই অিস্থ য়, বসকস্টক  প্রি বহত ত প ত র অিযন্তরীণ শবক্ত পবরিতথি ককর।  
আইকস র্  থ ল প্রবক্রয়  (Isothermal Process/সক  ষ্ণ প্রবক্রয় ): এই প্রবক্রয় য় বসকস্টক র ত প  ত্র  বস্থর র্ কক (ΔT = 0)।  
অয বেয় িয বিক প্রবক্রয়  (Adiabatic Process/রুদ্ধত পীয় প্রবক্রয় ): এই প্রবক্রয় য় বসকস্ট  এিাং প বরপ বর্শ্থক পবরকিকশর 
 কর্য মক কি  ত কপর আে ি-প্রে ি হয় ি  (Q = 0)। এর ফকল, বসকস্টক  ত কপর স্থ ি ন্তর ি  হওয় য় ত প  ত্র  পবরিতথি 
হকত প কর। 

 

The work done in an isothermal process 
 Using Volumes: If you know the volumes, use W = nRT ln(V₂/V₁).  

 Using Pressures: If you know the pressures, use W = nRT ln(P₁/P₂).  

Where, 
n: The number of moles of gas. 
R: The ideal gas constant. 
T: The constant absolute temperature of the system (in Kelvin). 
V₁: The initial volume of the gas. 
V₂: The final volume of the gas. 
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P₁: The initial pressure of the gas. 
P₂: The final pressure of the gas. 
ln: The natural logarithm (log base e). 

Cp & Cv 

Cp (heat capacity at constant pressure) is the heat required to raise the temperature of a unit 
mass of a substance by one degree while maintaining constant pressure,  

Cv (heat capacity at constant volume) is the heat required to do so at constant volume. 

Relationship between Cp and Cv 

• Cp > Cv: 

For gases, Cp is always greater than Cv 

• Cp - Cv = R: 

For an ideal gas, the difference between Cp and Cv is equal to the ideal gas constant, R 

Heat engine 

A device that converts thermal (heat) energy into mechanical or electrical work 

ত প ইবিি হকল  এ ি একবি  ন্ত্র    ত প শবক্তকক   বন্ত্রক শবক্তকত রূপ ন্তবরত ককর ক জ উৎপন্ন ককর। 

 

Key Components 
• Hot Reservoir: A high-temperature source that provides the initial heat energy.  
• Working Substance: The material (e.g., steam, gas) that absorbs, transforms, and releases 

heat.  



 

 

• Cold Reservoir (Sink): A low-temperature environment to which the waste heat is 
discharged.  

ত প ইবিকির  ূলিীবত 
 ইবিি মক কি  উৎস মর্কক ত প গ্রহণ করকি। 
 এই ত কপর বকেু অাংশকক   বন্ত্রক ক কজ রূপ ন্তবরত করকি। 
 ি বক ত প একবি বিে-ত প  ত্র র বসকঙ্ক িজথি করকি। 
 এই প্রবক্রয় বি একবি সমূ্পণথ িকক্রর   র্যক  সম্পন্ন হয়। 

ত প ইবিকির েক্ষত  

 

ক িথি িকক্রর  ূলিীবত ও প্রবক্রয়  

 ত বত্ত্বক ইবিি: ক িথি ইবিি একবি ক ল্পবিক ও আেশথ ইবিি,   র ক থেক্ষত  ত বত্ত্বকি কি ১০০% প থন্ত হকত 

প কর,    ি স্তি জগকত সম্ভি িয়।  

 প্রতয িতথী প্রবক্রয় : এই িকক্র জবড়ত প্রবক্রয় গুবল প্রতয িতথী, অর্থ ৎ এগুকল কক স   িয পবরিতথকির   র্যক  বিপরীত 

বেকক ি বলত কর    য় এিাং বসকস্ট বি ত পগতীয় ি রস  য িজ য় র কে।  

 র্ পস ূহ:  

ক িথি িক্র ি রবি র্ কপ সম্পন্ন হয়: 
1. সক  ষ্ণ প্রস রণ: ক  থবিিথ হী িস্তুবি একবি বিবেথষ্ট ত প  ত্র য় ত প উৎস মর্কক ত প গ্রহণ ককর এিাং 

প্রস বরত হয়।  

2. রুদ্ধত পীয় প্রস রণ: এরপর, ক  থবিিথ হী িস্তুবি ত প বিবি য় ে ড় ই প্রস বরত হকত র্ কক।  

3. সক  ষ্ণ সাংকক িি: এরপর, ক  থবিিথ হী িস্তুবি অিয একবি ধ্রুিক ত প  ত্র য় ত প িজথি ককর সাংকুবিত 

হয়।  

4. রুদ্ধত পীয় সাংকক িি: পবরকশকষ, ত প বিবি য় ে ড় ই িস্তুবি সাংকুবিত হয় ত র প্র র্ব ক অিস্থ য় বফকর 

আকস। 



 

 

 

kinetic theory of gases 

a model that explains the macroscopic properties of gases (like pressure and temperature) based 
on the microscopic behavior of their constituent particles.  
Key Assumptions 
1. Large Number of Particles 
2. Constant Random Motion 
3. Negligible Volume 
4. Elastic Collisions 
5. No Intermolecular Forces 
6. Kinetic Energy and Temperature 
7. Obeys Newton's Laws 
মজকি র েকত হকি--- 
 Pressure: Gas pressure is explained as the result of collisions of gas particles with the 

container walls.  

 Temperature: Temperature is directly related to the average kinetic energy of the gas 

particles.  

 Volume: The volume of the gas is the space occupied by the moving particles.  

Mean free path 

 The average distance a gas molecule travels between successive collisions with other 

molecules.  



 

 

 

A common expression for the mean free path is: 

λ = 1 / (√2πd²n) 
 
Where:  

• λ: (lambda) is the mean free path.  

• d: is the diameter of the gas molecule.  

• n: is the number density of gas molecules (the number of molecules per unit volume).  

 
Optics 

আকল কবিেয  
Light 

 Light is a form of electromagnetic (EM) radiation, 

  it consists of oscillating electric and magnetic fields 

 travel through space as waves at the speed of light.  

 

 
 



 

 

 Perpendicularity: The electric field (E) and the magnetic field (B) are always at a 90-

degree angle to each other.  

 Transverse Wave: Both fields are also perpendicular to the direction the wave is traveling, 

which is a defining characteristic of a transverse wave.  

 In Phase: The electric and magnetic fields oscillate in phase; their highest points (crests) 

and lowest points (troughs) occur at the same time.  

 Mutual Generation: A changing electric field creates a changing magnetic field, and a 

changing magnetic field, in turn, creates a changing electric field. This mutual induction 

allows the electromagnetic wave to sustain itself and propagate through a vacuum without 

a medium.  

 Energy: The electric and magnetic fields share the wave's energy equally.  

 Speed: In a vacuum, the electric and magnetic fields propagate at the speed of light 

(approximately 3 x 10^8 meters per second).  

 These waves carry energy and form part of the broader electromagnetic spectrum, which 

includes visible light, radio waves, X-rays, and other types of radiation. The different colors 

of light are distinguished by their varying wavelengths and frequencies, which are inversely 

related to each other.  

Electromagnetic spectrum 

 Radio: Your radio captures radio waves emitted by radio stations, bringing your favorite 

tunes. Radio waves are also emitted by stars and gases in space. 

 Microwave: Microwave radiation will cook your popcorn in just a few minutes, but is also 

used by astronomers to learn about the structure of nearby galaxies. 

 Infrared: Night vision goggles pick up the infrared light emitted by our skin and objects 

with heat. In space, infrared light helps us map the dust between stars. 

 Visible: Our eyes detect visible light. Fireflies, light bulbs, and stars all emit visible light. 

 Ultraviolet: Ultraviolet radiation is emitted by the Sun and are the reason skin tans and 

burns. "Hot" objects in space emit UV radiation as well. 

 X-ray: A dentist uses X-rays to image your teeth, and airport security uses them to see 

through your bag. Hot gases in the Universe also emit X-rays. 

https://www.google.com/search?sca_esv=a28d6dbe7e7fd7e0&cs=0&sxsrf=AE3TifNY3UfFi-2EIAMkrFOe9OvMZBLtUQ%3A1756570399025&q=Transverse+Wave&sa=X&ved=2ahUKEwilnvPU9rKPAxXoS2cHHWSMKDcQxccNegQIEhAB&mstk=AUtExfAmIgC2igENm16k3JM65gKIiTqSIr0BgF7WAr4DTQcZiu6lxtHG6KqrA5Xv6m9-j4HrIo8Mman5YuX4C76yiQtXg4PmoaTLf0lkSRbsRFrRrOsm-s3nmTYoyEX123oZ56KGMK3YEpjciDkoig50ZIU90n7mrNnmQqJT_yRTtSutzjLRaLhk_rJN8N8BrjKLOOrlh-AyDTxF9QmjZyzeGP4aNrf1YUvLE8xNsAB4QXoZh7ZqPKT3p7zXzbfsAmyXzx-VnxB-UJqYBTX76A_xGWrA&csui=3
https://www.google.com/search?sca_esv=a28d6dbe7e7fd7e0&cs=0&sxsrf=AE3TifNY3UfFi-2EIAMkrFOe9OvMZBLtUQ%3A1756570399025&q=In+Phase&sa=X&ved=2ahUKEwilnvPU9rKPAxXoS2cHHWSMKDcQxccNegQIExAB&mstk=AUtExfAmIgC2igENm16k3JM65gKIiTqSIr0BgF7WAr4DTQcZiu6lxtHG6KqrA5Xv6m9-j4HrIo8Mman5YuX4C76yiQtXg4PmoaTLf0lkSRbsRFrRrOsm-s3nmTYoyEX123oZ56KGMK3YEpjciDkoig50ZIU90n7mrNnmQqJT_yRTtSutzjLRaLhk_rJN8N8BrjKLOOrlh-AyDTxF9QmjZyzeGP4aNrf1YUvLE8xNsAB4QXoZh7ZqPKT3p7zXzbfsAmyXzx-VnxB-UJqYBTX76A_xGWrA&csui=3
https://www.google.com/search?sca_esv=a28d6dbe7e7fd7e0&cs=0&sxsrf=AE3TifNY3UfFi-2EIAMkrFOe9OvMZBLtUQ%3A1756570399025&q=Mutual+Generation&sa=X&ved=2ahUKEwilnvPU9rKPAxXoS2cHHWSMKDcQxccNegQIFhAB&mstk=AUtExfAmIgC2igENm16k3JM65gKIiTqSIr0BgF7WAr4DTQcZiu6lxtHG6KqrA5Xv6m9-j4HrIo8Mman5YuX4C76yiQtXg4PmoaTLf0lkSRbsRFrRrOsm-s3nmTYoyEX123oZ56KGMK3YEpjciDkoig50ZIU90n7mrNnmQqJT_yRTtSutzjLRaLhk_rJN8N8BrjKLOOrlh-AyDTxF9QmjZyzeGP4aNrf1YUvLE8xNsAB4QXoZh7ZqPKT3p7zXzbfsAmyXzx-VnxB-UJqYBTX76A_xGWrA&csui=3
https://www.google.com/search?cs=0&sca_esv=51b55862be512269&sxsrf=AE3TifMDRMUIVA4y7zqEtgIOYsGi1RfZ4A%3A1756274425735&q=electromagnetic+spectrum&sa=X&ved=2ahUKEwj2qM-JqKqPAxVE2TgGHXzgKQAQxccNegQIBBAB&mstk=AUtExfBLyp-Z7HfkI85-Z4x4Yl3h7KrSZz0FJSkLRDMCWnog1y2eQmZ9CuWR7ttN2MVqTiKDoi5D4ANUCx47bWE4QKV_W_bEp-UmJca_hkpa2PMlhhQaPN73Qnx0sZG2seykZl0HNgRNEs-e9FyYxFUxoNI3FGJoplWUJls_OXkynerJ44Y&csui=3
https://imagine.gsfc.nasa.gov/resources/dict_qz.html
https://imagine.gsfc.nasa.gov/resources/dict_ad.html
https://imagine.gsfc.nasa.gov/resources/dict_ei.html
https://imagine.gsfc.nasa.gov/resources/dict_ad.html
https://imagine.gsfc.nasa.gov/resources/dict_jp.html
https://imagine.gsfc.nasa.gov/resources/dict_qz.html


 

 

 Gamma ray: Doctors use gamma-ray imaging to see inside your body. The biggest gamma-

ray generator of all is the Universe. 

 
 
 

 



 

 

Key Characteristics 

 Continuum: The EM spectrum is a continuous range, with no precise boundaries between 

the different portions, meaning the ranges can overlap.  

 Energy Transfer: Electromagnetic waves are a form of energy that travels through space 

at the speed of light.  

 Wavelength and Frequency: Each type of EM radiation has a specific wavelength (distance 

between wavecrests) and frequency (number of waves per second); these are inversely 

related, with long wavelengths having low frequencies and vice versa.  

 Applications: Different parts of the spectrum have unique properties that allow for a wide 

variety of uses in technology and science.  

 

Speed of light 

 

 



 

 

Maxwell Electromagnetic Theory: 

c = Speed of light  
𝜇0 = the permeability of free space,  
𝜖0 = the permittivity of free space. 

 

Permeability of Free Space(𝜇0 ) : This constant quantifies the ability of a vacuum to support the 
formation of a magnetic field. Its value is approximately 4π×10-7 N/A2 

 ুক্ত স্থ কির িয বপ্তক  গযত  (𝜇0) হল একবি মিৌত ধ্রুিক    িণথি  ককর ম  শূিযস্থ কি কত সহকজই মিৌম্বক মক্ষত্র স্থ পি কর  
  য়। ঐবতহ বসকি কি এর সবিক   ি 4π × 10⁻⁷ H/m (প্রবত ব ি কর মহিবর) বহস কি সাংজ্ঞ বয়ত কর  হকয়বেল, বকন্তু 2019 
স কলর SI পুিবিথর্থ রকণর পর মর্কক, এবি এেি একবি সুবিবেথষ্টি কি পবর  প কর    ি: 4π × 1.00000000082(20)×10⁻⁷ 
Hm⁻

1 

 প্রতীক: প্রতীকবি হল (উচ্চ রণ "mu naught" ি  "mu zero")।  

 ইউবিি: মিৌম্বকীয় িয বপ্তক  গযত র SI একক হল মহিবর প্রবত ব ি র (H/m)।  

Permittivity of Free Space(𝜖0 ) : This constant quantifies the ability of a vacuum to permit electric 
field lines. Its value is approximately 8.85×10-12 F/m 

 ুক্ত স্থ কির প রব বিবিবি,   কক ε₀ (epsilon naught) ি  বিেুযবতক ধ্রুিক বহস কি বিবিত কর  হয় , একবি ম ৌবলক মিৌত 
ধ্রুিক    িয কুক র  কর্য বেকয় বিেুযবতক মক্ষত্র স্থ পকির ক্ষ ত কক প্রবতবিবর্ত্ব ককর । 

   ি: এর আিু  বিক   ি ৮.৮৫ × ১০⁻¹² ফ করিহ ইি/ব ।  

 একক: ε₀ এর SI একক হল ফয র ে প্রবত ব ি র (F/m)। 

Wave Optics Theories 

1. Sir Isaac Newton stands as a prominent figure who supported the voice of the 

particle nature of light;  

 He proposed a corpuscular theory, which states that “light consists of extremely light and 

tiny particles known as corpuscles which travel with very high speeds from the source of 

light to create a sensation of vision by reflecting on the retina of the eye”. 

https://www.google.com/search?sca_esv=a5d06971ec5450ef&cs=0&sxsrf=AE3TifOSdFXEds-pKJI_r4yXHtthOSrG6w%3A1758642319288&q=electric+constant&sa=X&ved=2ahUKEwiv1NKVne-PAxVW8DgGHWMsGVEQxccNegQIAhAB&mstk=AUtExfAO8rzt8d4C1dwAdLC1D9oBpwdtgZRbvCjz1UcH9qwmd5GrJLL7psLRcb5rnmWhSxzg9nOAFAcMTy4hztX4EKdqac2omqJYuOH-I24ERWukjR9jWCfBvDuQ5BYTNU9D6SGfxYSqIfNh9__qBlRag8zWdLOBQtHticX0kREDcVZZ7dY&csui=3


 

 

Failed to explain  
 the cause of interference, diffraction and polarization.  
 The major failure of Newton’s corpuscular theory was that it could not explain why the 

velocity of light was lesser in the denser medium compared to the vacuum. 
2. According to Huygens’s theory,  
 light consists of waves that travel through a very dilute and highly elastic material 

medium present everywhere in space”. This medium is called ether. 
Failed to explain the following: 

a) Polarization, as Huygens assumed that light waves, which are longitudinal in nature, are 
mechanical disturbances. 

b) Black body radiation, photoelectric effect and Compton effect. 
c) Hypothetical medium ether was never discovered, and now we know light can propagate 

in a vacuum. 
Reflection of light (আকল র প্রবতফলি) 

 The phenomenon where light waves bounce off a surface instead of passing through or 
being absorbed. 

 
 

1. Incident Ray: A ray of light hits a surface. 
2. Point of Incidence: The specific point where the incident ray strikes the surface. 
3. Normal: An imaginary line drawn perpendicular to the surface at the point of incidence. 
4. Angle of Incidence: The angle between the incident ray and the normal. 
5. Angle of Reflection: The angle between the reflected ray and the normal 
6. Reflected Ray: The ray of light that bounces off the surface. 

The Law of Reflection 
 The incident ray, the reflected ray, and the normal all lie in the same plane. (আপবতত েবি, 

আপতন বিনু্দলত প্রবতফললকে উপে অবঙ্কত অবিলে এিাং প্রবতফবলত েবি একই িমতলল র্ালক।) 
 The angle of incidence is always equal to the angle of reflection (আপতন স্পকার্ এিাং প্রবতফলন 

স্পকার্ িিবদ্া িমান হয়, অর্বাৎ আপতন স্পকার্ (i) = প্রবতফলন স্পকার্ (r)) 
 

https://www.google.com/search?sca_esv=79222c262c147aa4&sxsrf=AE3TifMQ4Z4CqlliGD421tL1gJ6Wmj2w_w%3A1756356899187&q=Angle+of+Reflection&sa=X&ved=2ahUKEwj5scyo26yPAxUnT2wGHU2ALAMQxccNegUIiQEQAQ&mstk=AUtExfBpUET6UxwkMfrVFMKVefJADkBT-pBYk8QWi9-5dtGy4g115f4uj4_HP7jpf7ps3TTsLUFqIYPxcJwXgE2bLQKIlx165RB_zkieoVDHbUpLas827-ts0nVr0YB0dNx65Fvbv4nIfHv9GxNLB8dv87s7GjR4A70LBfDJ2nWcleADv51CPVtzj9DyFbu4SKHDoNKZCJXvhOfomgb8pMQuOFSgVIvRfKONMAkSAXqfE9cUAl5ivo6SWlIhPSxEHRlaSRFM2wc7SCYPisEE36ycDx0g&csui=3
https://www.google.com/search?sca_esv=79222c262c147aa4&sxsrf=AE3TifMQ4Z4CqlliGD421tL1gJ6Wmj2w_w%3A1756356899187&q=Reflected+Ray&sa=X&ved=2ahUKEwj5scyo26yPAxUnT2wGHU2ALAMQxccNegUIjAEQAQ&mstk=AUtExfBpUET6UxwkMfrVFMKVefJADkBT-pBYk8QWi9-5dtGy4g115f4uj4_HP7jpf7ps3TTsLUFqIYPxcJwXgE2bLQKIlx165RB_zkieoVDHbUpLas827-ts0nVr0YB0dNx65Fvbv4nIfHv9GxNLB8dv87s7GjR4A70LBfDJ2nWcleADv51CPVtzj9DyFbu4SKHDoNKZCJXvhOfomgb8pMQuOFSgVIvRfKONMAkSAXqfE9cUAl5ivo6SWlIhPSxEHRlaSRFM2wc7SCYPisEE36ycDx0g&csui=3


 

 

mirror 

a smooth surface that reflects a large portion of the light that falls on it, allowing it to form a 
reflected image.  

 

*** Concave mirror (অিতল েপথণ) has converging power অবিিােী ক্ষমতা 
"অবিস রী ক্ষ ত " িলকত একবি উিল মলকন্সর স  ন্তর ল আকল ক রবিগুিকক একবি অবিস রী ি  মকন্দ্রীিূত রবিগুকি 
(অর্থ ৎ একবি বিনু্দকত ব বলত কর ) পবরণত কর র ক্ষ ত কক মি ঝ য়। 
*** Convex mirror (উিল েপথণ) has diverging power অপিাবে ক্ষমতা   
অপিাবে ক্ষমতা   িলকত অিতল মলকন্সর আকল ক রবি েবড়কয় মেওয় র (বিিুযবত  ি কি র) ক্ষ ত কক মি ঝ য় ।  

*** উিল ও অিতল েপথকণ বক র্রকির প্রবতবিম্ব বতবর হয় মসগুকল  এক িজর মেকে বিকত প করি  



 

 

      

*** এই সূত্রগুকল  বেকয় মে ি মে ি  য র্ আসকত প কর 

 

Refraction of light (আকল র প্রবতফলি) 

 the bending of light (or any wave) as it passes from one transparent medium to another 

(আকল র প্রবতসরণ হকল  একবি অপিতথিীয়  িি  ম ে কি আকল  একবি স্বি   র্য  মর্কক অিয স্বি   র্যক  

প্রকিশ কর র স য় ত র গবতপকর্র পবরিতথি  ি য় ি  মিাঁকক   য়) 



 

 

 

 Change in Speed: 
Light travels at different speeds in different transparent materials (media). It slows down when it 
enters a denser medium, like water from air, and speeds up when it enters a less dense medium. 
 Bending: 
Because light travels in a straight line at a constant speed in a single medium, the change in 
speed at the boundary of a new medium causes the light ray to change its direction or bend. 
 Refractive Index: 
The refractive index of a material quantifies how much light slows down in that material. A 
higher refractive index means light travels slower. 
 Snell's Law: 
This law describes the relationship between the angles of incidence and refraction and the 
refractive indices of the two media. 
আকল র প্রবতসরণ েুবি সূত্র ম কি িকল:  

1. প্রর্  সূত্র:  
আপবতত রবি, আপতি বিনু্দকত বিকিে তকলর উপর অবঙ্কত অবিলম্ব এিাং প্রবতসবরত রবি—এর  একই স তকল র্ কক।  

2. বদ্বতীয় সূত্র (মেকলর সূত্র):  
এককজ র  বিবেথষ্ট   র্য  এিাং বিবেথষ্ট িকণথর আকল র জিয, আপতি মক কণর স ইি (sin i) ও প্রবতসরণ মক কণর স ইি (sin 
r)-এর অিুপ ত (sin i / sin r) সিথে  একবি ধ্রুি সাংেয  হয়। এই ধ্রুি সাংেয কক   র্য  েুবির প্রবতসর ঙ্ক (n) িল  হয়। 
Critical Angle: 

• When light passes from a denser medium to a less denser medium , it bends away from 

the normal.  

• As the angle of incidence increases, the angle of refraction also increases.  

• The critical angle is the angle of incidence at which the angle of refraction reaches 90 

degrees, meaning the refracted ray travels along the boundary between the two mediums.  

https://www.google.com/search?sca_esv=482a21e8193752b1&cs=0&sxsrf=AE3TifP2ZFg_63G9sHieNpGLf0uNepghSg%3A1756372712447&q=Refractive+Index&sa=X&ved=2ahUKEwiL5eSclq2PAxW2T2wGHSgSF-UQxccNegQIEhAB&mstk=AUtExfASr6SvuMSorPmuR4hF_ZyuWO4Oz3CzuweQZ1en13c07jZFQNSvLipFeBjSjtu_p2CUJgeOiES9HLnM7zVaCoEVeZ9JrT8V2lOBoc28l09mG7M2Pkk22M4gsMSXNlapRZYqgMV1KQgidTo03ig9bjmFHPZ30b-OoAKyBCp3J6DRXzM&csui=3
https://www.google.com/search?sca_esv=482a21e8193752b1&cs=0&sxsrf=AE3TifP2ZFg_63G9sHieNpGLf0uNepghSg%3A1756372712447&q=Snell%27s+Law&sa=X&ved=2ahUKEwiL5eSclq2PAxW2T2wGHSgSF-UQxccNegQIFBAB&mstk=AUtExfASr6SvuMSorPmuR4hF_ZyuWO4Oz3CzuweQZ1en13c07jZFQNSvLipFeBjSjtu_p2CUJgeOiES9HLnM7zVaCoEVeZ9JrT8V2lOBoc28l09mG7M2Pkk22M4gsMSXNlapRZYqgMV1KQgidTo03ig9bjmFHPZ30b-OoAKyBCp3J6DRXzM&csui=3
https://www.google.com/search?sca_esv=60ddcbf7b678fd31&cs=0&sxsrf=AE3TifMt9l7wdeOnmq7K8hu-pAuXgJO-6Q%3A1758650175336&q=%E0%A6%B8%E0%A7%8D%E0%A6%A8%E0%A7%87%E0%A6%B2%E0%A7%87%E0%A6%B0+%E0%A6%B8%E0%A7%82%E0%A6%A4%E0%A7%8D%E0%A6%B0&sa=X&ved=2ahUKEwi9kui3uu-PAxUIzDgGHXSxKdIQxccNegQILxAB&mstk=AUtExfCEXj5Nyz7-EIEAuxyjvuZaZZB9NVU2zSaNAGSjLMENK1pVLzEGsPXPaP-RBkqi5rOCeAcMlvM8ICkQYlxQ6fQEIIJNXIQXYUKOdAW5y5X_BrL8ASK2h08AigSAN_IK29Z1VXm4rZkTmNzWS6uNM-0gCcM6LdDzlKhqRPxyT6K1OnCYrBuc0n2vChvMRCD2DZirx4NVlZL3YK_YKb3yJBRgD8p8lo0MflgEYILYSoPGpL0jqil4NjwbXmYLQ5KuNixN0auavPfRF16cyARc3IXO&csui=3


 

 

 

Total Internal Reflection: 
• If the angle of incidence is greater than the critical angle, the light is no longer refracted 

into the less dense medium.  
• Instead, all the light is reflected back into the denser medium.  
• This phenomenon is called total internal reflection because all of the light's energy is 

reflected, and none is transmitted into the other medium.  
 This relationship is expressed by the formula for the critical angle (C) and the refractive 

index of the denser medium (n): sin(C) = 1 / n.  
 critical angle sin θc = n2/n1) 

Prism 
A prism splits white light by refraction, the bending of light as it passes from one medium 
to another.(িাদ্া আললাকেবি বপ্রজলমে মিূ বদ্ময় স্পগলল আললাে প্রবতিেলর্ে কােলর্ এবট িাতবট পৃর্ক েলে 
বিিক্ত হময় োয়, ো ির্বালীে িৃবষ্ট কলে) 

 

 Each color (wavelength) of light bends at a slightly different angle because the 
prism's material interacts with each wavelength differently, affecting its speed.  

 Violet light, with a shorter wavelength, interacts more strongly with the prism's 
material, slows down more, and therefore bends at a greater angle.  

 Red light, with a longer wavelength, interacts less, slows down less, and bends at a 
smaller angle.  

 



 

 

Lens (স্পলন্স) 

A lens is a transmissive optical device that focuses or disperses a light beam by means 
of refraction.(একবট ট্রান্সবমবিি অপবটকূাল বিিাইি ো প্রবতিের্ িূিহাে কলে আললাক েবিলক স্পফাকাি কলে িা 
বিিুবেত কলে) 

  একবট িেল স্পললন্স একবট একক স্বি উপাদ্ান র্ালক,  

  অনূবদ্লক স্পেৌবগক স্পললন্স একবট িািাের্ অক্ষ িোিে িাজালনা স্পিশ কময়কবট িেল স্পলন্স র্ালক। 

Types of simple lenses: 

 

 

 

 

https://en.wikipedia.org/wiki/Optics
https://en.wikipedia.org/wiki/Light_beam
https://en.wikipedia.org/wiki/Refraction


 

 

Where: 
•  f: is the focal length of the lens.  
•  μ: (or n) is the refractive index of the lens material relative to the surrounding medium.  
•  R1: is the radius of curvature of the first refracting surface.  
•  R2: is the radius of curvature of the second refracting surface.  

Lens imaging 

 

Polarization of light 
a phenomenon where the oscillations of the electric field vector of a light wave are restricted to 
a single plane, a single direction, or a rotating pattern, rather than vibrating in random directions. 

 

 

 



 

 

Interference of light 

 দু্বট িুিঙ্গত উৎি স্পর্লক আিা আললাক তেলঙ্গে উপবেপাতলনে (superposition) ফলল িৃষ্ট একবট ঘটনা,  

 স্পেখালন বনবদ্বষ্ট বকছু বিনু্দলত আললাে তীব্রতা িাল়ি গঠনমূলক িূবতিাে (constructive interference) এিাং অনূ 

বকছু বিনু্দলত কলম োয় িা শূনূ হলয় োয় ধ্বাংিাত্মক িূবতিাে (destructive interference),  

 োে ফলল একবট বনবদ্বষ্ট তলল পেবায়িলম উজ্জ্বল ও অন্ধকাে স্পিাো িা ঝালে ততবে হয়।  

 the light sources must be coherent. 

  

 

The Double-Slit Experiment: 

 demonstrates wave-particle duality, showing that light and other quantum entities exhibit 

both wave and particle-like behaviors.  

 the experiment involves directing light (or other particles) at a barrier with two slits, 

revealing an interference pattern on a screen behind it.  

 This pattern of alternating bright and dark bands is characteristic of waves, but even 

when particles are sent one at a time, they still produce the same pattern, suggesting 

each particle acts as a wave, interferes with itself, and goes through both slits 

simultaneously. 

https://www.google.com/search?sca_esv=7728da497b142a9a&biw=1366&bih=641&sxsrf=AE3TifPe5azi-QMMBHby8g678IveMfxhDg%3A1756463065995&q=coherent&sa=X&ved=2ahUKEwj2lPDo5q-PAxUpWHADHXAeJ4UQxccNegUImQEQAQ&mstk=AUtExfBX7PMYHdabwGPhHKA7jLsR_Mg67tM8HB84kSePkFpCuzkIEKBdndQq4iUdcL-O_i8N1oO_lWRG0a5xkRTAmfz6iFzoDG_JrRwVLX-xUo0x31_4YW0YrbAWaXJAOn3WJdmbbnwC0u-bpLVoSntZ6TPhxdAb8OLuEztLqYLLYq-m-k5GxxdDLGBbB3JXdZWAX16vkDK1NcGKTvLDldQhhtBswh1IV7I-Uc-QckJ7jKIViKDqC8qT-fliY4mWLExJzgaUcfBSipoZQ_EidLWlRrGMmsuFobPVCzsdPmPw0P6XbQ&csui=3
https://www.google.com/search?sca_esv=7728da497b142a9a&biw=1366&bih=641&sxsrf=AE3TifNXwlLY4Fkauz0DdlOl7fTw8c8wgQ%3A1756472403221&q=interference+pattern&sa=X&ved=2ahUKEwibipvNibCPAxVXSGcHHVnBJwwQxccNegQIJxAC&mstk=AUtExfDQiuhBsDGrQwYcIdnypMM7LVoDUqrLawnxPyozqj-sb4XYKDLuJAXY54JkoRlC_MEF-dDpR00aFK51XB8jHni6eLfO5RzsQhFZGLMSjE05bZxHh7QDJ9CuaP0SGfHx9vRM8fw9Kxf_G-YM8L7iK0FRqYOvR4ntMTALsk98T4juy3UfNilRGGS-NTtspInB9NZM5BLpZyHtUdEmpXDPmm5hGTt_wDlzavIjhUFr2XDgWnlUuWVqw09KdQOHtKEBb8B8JJWfskuqhJoEY8vWD59G&csui=3


 

 

 Coherent light consists of photons that oscillate at the same frequency and have 

wavelengths that are in phase with each other, meaning their peaks and troughs align 

perfectly. 

 অর্থ ৎ ইন্ট রকফকরিস পয ি িথ মপকত হকল  বিকম ক্ত বিবশষ্টয ল গকি … 

1. Same Frequency 

2. In Phase 

3. Stable Interference 

 

Constructive Interference  

(Bright Fringes) 

 d sin θ = mλ 

Destructive Interference  

(Dark Fringes) 

d sin θ = (m + ½)λ 

• Variables: 

d: Distance between the two slits. 

θ: The angle relative to the original direction 
of the incident beam that reaches the point 
of interference. 

m: An integer representing the order of the 
interference fringe (e.g., m=0 for the central 
maximum, m=1 for the first bright fringe, 
etc.). 

λ: The wavelength of the light. 

 

 

Diffraction 

  The phenomenon of light waves 

bending and spreading out as they 

pass around the edges of an obstacle 

or through a narrow opening.  

 

 Single-Slit Diffraction (Minima) 

https://www.google.com/search?sca_esv=65ee6f8ee085b56e&cs=0&sxsrf=AE3TifMhC7_wUlSf7VdmDsIrgqM1Gu-GAA%3A1756473372691&q=Constructive+Interference&sa=X&ved=2ahUKEwjPkL2bjbCPAxXb1TgGHX9jGZ8QxccNegQIDRAC&mstk=AUtExfApCa09boEJbamEPUtzBXj-xx7GnS1XAPajuor5riNnzLP-PqGfV4QibIxLO25bvYOuUM8W4Jy0ysmW21jzBGDW_jGM8YtqNCuSM4A-cox_VvNguJNykMpVn245dTks9YX_TUCtlZ1CiRyBHRO54qSYCqhJldtxTZZ8uPu1i-5JXLTl7D-1v-_nst8IFWfCgpBOqlYmPluH78fv1yS0GmJDH0qbr2LBiTTUc4Jw-TVwplkmQzqBoKtyCHeYJ-abbE9DfDvep-ioKTPriHUrNU5yoBPqUgh3TJrKKjgSusxsng&csui=3
https://www.google.com/search?sca_esv=65ee6f8ee085b56e&cs=0&sxsrf=AE3TifMhC7_wUlSf7VdmDsIrgqM1Gu-GAA%3A1756473372691&q=Destructive+Interference&sa=X&ved=2ahUKEwjPkL2bjbCPAxXb1TgGHX9jGZ8QxccNegQIJxAC&mstk=AUtExfApCa09boEJbamEPUtzBXj-xx7GnS1XAPajuor5riNnzLP-PqGfV4QibIxLO25bvYOuUM8W4Jy0ysmW21jzBGDW_jGM8YtqNCuSM4A-cox_VvNguJNykMpVn245dTks9YX_TUCtlZ1CiRyBHRO54qSYCqhJldtxTZZ8uPu1i-5JXLTl7D-1v-_nst8IFWfCgpBOqlYmPluH78fv1yS0GmJDH0qbr2LBiTTUc4Jw-TVwplkmQzqBoKtyCHeYJ-abbE9DfDvep-ioKTPriHUrNU5yoBPqUgh3TJrKKjgSusxsng&csui=3


 

 

d sin θ = nλ 

d: The width of the slit. 

θ: The angle from the center to the position 
of the minima. 

n: The order of the minima (n = ±1, ±2 ...). 

λ: The wavelength of the light. 

2.Diffraction Grating / Double-Slit Diffraction 
(Maxima) 

d sin θ = mλ 

d: The distance between adjacent slits or 
grating lines. 
θ: The angle from the center to the position 
of the maxima. 
m: The order of the maxima (m = 0, ±1, ±2, 
...). 
λ: The wavelength of the light.

 

 

 

 

 

 



 

 

X-ray diffraction (XRD) 

X-ray diffraction (XRD) uses the principle of Bragg's Law to determine the atomic and molecular 
structure of crystals 
The X-ray Diffraction (XRD) Process 

1. Incident X-rays:  

2. Interaction with Crystal Lattice:  

3. Interference:  

4. Constructive Interference:  

5. Bragg's Law:  

Bragg's Law 

 (nλ = 2d sinθ)  

• n: The order of reflection (a positive integer). 

• λ (lambda): The wavelength of the incident X-rays. 

• d: The interplanar spacing, which is the distance between adjacent planes of atoms in the 

crystal lattice. 

• θ (theta): The angle of incidence (or diffraction angle) at which constructive interference 

occurs 

topic 
Atomic and Molecular Physics 

প র  ণবিক ও আণবিক পে র্থবিজ্ঞ ি 
Quantum character of radiation 

 Refers to electromagnetic radiation behaving as though it is composed of discrete packets 

of energy called quanta, or photons, rather than continuous waves.  

 This quantum nature is revealed through interactions with matter, where energy is 

exchanged in these specific bundles, as described by Planck's law (E=hν).  

 Key phenomena demonstrating this include the Compton effect, where X-ray photons scatter 

off electrons like particles 

https://www.google.com/search?cs=0&sca_esv=25a1bca217f7fe01&sxsrf=AE3TifOimAuxjdC1OgwEtQE2y60GeF6X5Q%3A1756494788297&q=order+of+reflection&sa=X&ved=2ahUKEwinpZ7_3LCPAxUo2DgGHXMzOXMQxccNegQINBAB&mstk=AUtExfAdRp8CV_Bbx4Lr1Pakgo1M8XEU8xG0HkXFauZ0EFwwTY9iwi7lVZzBGae0MJGerCHgrAVTqglxhbZAA2kCQJv-eRt5uL6yXmYPdRvSQxKJh16epAiPa_Xgzwquwd0LS92zwtvxe_0NYnuZZ3xURyzwRlE0RRP8v6SNBZ_RSGMsUzA&csui=3
https://www.google.com/search?cs=0&sca_esv=25a1bca217f7fe01&sxsrf=AE3TifOimAuxjdC1OgwEtQE2y60GeF6X5Q%3A1756494788297&q=wavelength&sa=X&ved=2ahUKEwinpZ7_3LCPAxUo2DgGHXMzOXMQxccNegQIORAB&mstk=AUtExfAdRp8CV_Bbx4Lr1Pakgo1M8XEU8xG0HkXFauZ0EFwwTY9iwi7lVZzBGae0MJGerCHgrAVTqglxhbZAA2kCQJv-eRt5uL6yXmYPdRvSQxKJh16epAiPa_Xgzwquwd0LS92zwtvxe_0NYnuZZ3xURyzwRlE0RRP8v6SNBZ_RSGMsUzA&csui=3
https://www.google.com/search?cs=0&sca_esv=25a1bca217f7fe01&sxsrf=AE3TifOimAuxjdC1OgwEtQE2y60GeF6X5Q%3A1756494788297&q=interplanar+spacing&sa=X&ved=2ahUKEwinpZ7_3LCPAxUo2DgGHXMzOXMQxccNegQIOxAB&mstk=AUtExfAdRp8CV_Bbx4Lr1Pakgo1M8XEU8xG0HkXFauZ0EFwwTY9iwi7lVZzBGae0MJGerCHgrAVTqglxhbZAA2kCQJv-eRt5uL6yXmYPdRvSQxKJh16epAiPa_Xgzwquwd0LS92zwtvxe_0NYnuZZ3xURyzwRlE0RRP8v6SNBZ_RSGMsUzA&csui=3
https://www.google.com/search?cs=0&sca_esv=25a1bca217f7fe01&sxsrf=AE3TifOimAuxjdC1OgwEtQE2y60GeF6X5Q%3A1756494788297&q=angle+of+incidence&sa=X&ved=2ahUKEwinpZ7_3LCPAxUo2DgGHXMzOXMQxccNegQIOhAB&mstk=AUtExfAdRp8CV_Bbx4Lr1Pakgo1M8XEU8xG0HkXFauZ0EFwwTY9iwi7lVZzBGae0MJGerCHgrAVTqglxhbZAA2kCQJv-eRt5uL6yXmYPdRvSQxKJh16epAiPa_Xgzwquwd0LS92zwtvxe_0NYnuZZ3xURyzwRlE0RRP8v6SNBZ_RSGMsUzA&csui=3
https://www.google.com/search?sca_esv=e7bf22627bcd1c5c&cs=0&sxsrf=AE3TifPovoXQ2VDddmWTRRUT2RAiJ5viug%3A1757438580040&q=Planck%27s+law&sa=X&ved=2ahUKEwjk-Y3ymMyPAxXSWXADHbqxImgQxccNegQIBBAB&mstk=AUtExfAbAoaEV-6lyF5LEvM8HX2H7_ZoR0FAvp71Rrv7Umx5jKZ0rimu0EYIEdIeqdxgdQJpB4eXDYq0fBYcImtpRGoVSOkT3A34_yeYzI7qlq1tgBpyXgpnZj5jx70jqEarZlbiNUzZtXVVNjLCBFI1SMQg3kOvTPCmjEbYRzTFlFWJKmI&csui=3
https://www.google.com/search?sca_esv=e7bf22627bcd1c5c&cs=0&sxsrf=AE3TifPovoXQ2VDddmWTRRUT2RAiJ5viug%3A1757438580040&q=Compton+effect&sa=X&ved=2ahUKEwjk-Y3ymMyPAxXSWXADHbqxImgQxccNegQIBhAB&mstk=AUtExfAbAoaEV-6lyF5LEvM8HX2H7_ZoR0FAvp71Rrv7Umx5jKZ0rimu0EYIEdIeqdxgdQJpB4eXDYq0fBYcImtpRGoVSOkT3A34_yeYzI7qlq1tgBpyXgpnZj5jx70jqEarZlbiNUzZtXVVNjLCBFI1SMQg3kOvTPCmjEbYRzTFlFWJKmI&csui=3
https://www.google.com/search?sca_esv=e7bf22627bcd1c5c&cs=0&sxsrf=AE3TifPovoXQ2VDddmWTRRUT2RAiJ5viug%3A1757438580040&q=X-ray+photons&sa=X&ved=2ahUKEwjk-Y3ymMyPAxXSWXADHbqxImgQxccNegQIBhAC&mstk=AUtExfAbAoaEV-6lyF5LEvM8HX2H7_ZoR0FAvp71Rrv7Umx5jKZ0rimu0EYIEdIeqdxgdQJpB4eXDYq0fBYcImtpRGoVSOkT3A34_yeYzI7qlq1tgBpyXgpnZj5jx70jqEarZlbiNUzZtXVVNjLCBFI1SMQg3kOvTPCmjEbYRzTFlFWJKmI&csui=3


 

 

 বিবকরকণর মক য় ন্ট   িবরত্র, ি  মক য় ন্ট   তত্ত্ব, িকল ম  আকল র  কত  বিবকরণও মক য় ন্ট (মক য় ন্ট ) ি  ক শবক্তর 

বিবিন্ন পয ককি দ্ব র  গবিত এিাং একবি মক য় ন্ট   শবক্ত (E) ত র বিকক কয়বন্স (ν) এর স কর্ সর সবর স  িুপ বতক, 

  কক E=hν বহস কি প্রক শ কর  হয়, 

Key aspects of radiation's quantum character: 

• Energy is quantized: The fundamental principle is that electromagnetic radiation, whether 

it's visible light or X-rays, doesn't deliver its energy continuously. Instead, it does so in 

discrete units or "quanta," with each quantum carrying a specific amount of energy. (বিবকরণ 

শবক্ত অবিবিন্ন িয় িরাং মক য় ন্ট  ি  ক বিবিন্ন একক ি  ি বন্ডকল বিগথত ি  মশ বষত হয়।) 

• The energy of a quantum (photon): The energy (E) of a single quantum is expressed by 

Planck's equation: E = hν, where 'h' is Planck's constant.  

• Particle-like behavior in interactions: its quantum nature is most apparent when it interacts 

with matter. (এবি আকল র বদ্বত প্রকৃবত(বদ্বত প্রকৃবত) মি ঝ র বিবি স্থ পি ককর , এবি প্র  ণ ককর ম  এবি একবি 

তরি এিাং একবি কণ  (মক য় ন্ট  প্রি হ) উিকয়র  কত ই আিরণ ককর।)  

• The Compton Effect: In this phenomenon, X-ray photons behave like particles, colliding with 

electrons, transferring energy and momentum to the electrons, and being scattered in the 

process.  

• Atomic absorption and emission: Atoms and molecules absorb or emit energy only in these 

specific, quantized amounts, leading to phenomena like line spectra.  
 

photoelectric effect 

The photoelectric effect is the emission of electrons (photoelectrons) from a material when 
it is struck by electromagnetic radiation, such as light .  

ফকি ইকলবক্ট্রক ইকফে ি  আকল ক-তবড়ৎ বক্রয়  হকল  মক কি  র্ তি পৃকষ্ঠর উপর উপ ুক্ত কম্প কঙ্কর আকল  পড়কল 
ত র মর্কক ইকলকট্রি বিগথ কির  িি । এই বিগথত ইকলকট্রিগুকল কক আকল ক-ইকলকট্রি ি  ফকি ইকলকট্রি িল  
হয়। এই  িি বি আকল র কণ  প্রকৃবত (মফ িি) প্র  ণ ককর এিাং মক য় ন্ট   িলবিজ্ঞ কির বিক কশ গুরুত্বপূণথ িূব ক  
র কে।  

 

https://www.google.com/search?sca_esv=6df9598451498e66&cs=0&sxsrf=AE3TifO7xFusPrEC_vpxSyARq4MRLzEikw%3A1758728865214&q=%E0%A6%95%E0%A7%8B%E0%A6%AF%E0%A6%BC%E0%A6%BE%E0%A6%A8%E0%A7%8D%E0%A6%9F%E0%A6%BE&sa=X&ved=2ahUKEwik6I_K3_GPAxX8VWwGHWrNGuQQxccNegQIAxAC&mstk=AUtExfB0KaFW3xcMb1ixgAQtjXA9CF-N8A-SXB5EeSE2E2XWQip8kV8KpLYbibxnY_r5p_9RfLD8BQg6Yf29SJrRWPPCCUtpClJP6O4lZ2-O8LmJajkHSyjnSLvdVof7IbzxZ-5Q5Bex2MGLBHiXKmmOcJDsZoDZbE68G7UvavwbKW2hz3s&csui=3
https://www.google.com/search?sca_esv=6df9598451498e66&cs=0&sxsrf=AE3TifO7xFusPrEC_vpxSyARq4MRLzEikw%3A1758728865214&q=%E0%A6%95%E0%A7%8B%E0%A6%AF%E0%A6%BC%E0%A6%BE%E0%A6%A8%E0%A7%8D%E0%A6%9F%E0%A6%BE&sa=X&ved=2ahUKEwik6I_K3_GPAxX8VWwGHWrNGuQQxccNegQIAxAC&mstk=AUtExfB0KaFW3xcMb1ixgAQtjXA9CF-N8A-SXB5EeSE2E2XWQip8kV8KpLYbibxnY_r5p_9RfLD8BQg6Yf29SJrRWPPCCUtpClJP6O4lZ2-O8LmJajkHSyjnSLvdVof7IbzxZ-5Q5Bex2MGLBHiXKmmOcJDsZoDZbE68G7UvavwbKW2hz3s&csui=3
https://www.google.com/search?sca_esv=e7bf22627bcd1c5c&cs=0&sxsrf=AE3TifPovoXQ2VDddmWTRRUT2RAiJ5viug%3A1757438580040&q=Particle-like+behavior&sa=X&ved=2ahUKEwjk-Y3ymMyPAxXSWXADHbqxImgQxccNegQIJhAB&mstk=AUtExfAbAoaEV-6lyF5LEvM8HX2H7_ZoR0FAvp71Rrv7Umx5jKZ0rimu0EYIEdIeqdxgdQJpB4eXDYq0fBYcImtpRGoVSOkT3A34_yeYzI7qlq1tgBpyXgpnZj5jx70jqEarZlbiNUzZtXVVNjLCBFI1SMQg3kOvTPCmjEbYRzTFlFWJKmI&csui=3
https://www.google.com/search?sca_esv=6df9598451498e66&cs=0&sxsrf=AE3TifO7xFusPrEC_vpxSyARq4MRLzEikw%3A1758728865214&q=%E0%A6%A6%E0%A7%8D%E0%A6%AC%E0%A7%88%E0%A6%A4+%E0%A6%AA%E0%A7%8D%E0%A6%B0%E0%A6%95%E0%A7%83%E0%A6%A4%E0%A6%BF&sa=X&ved=2ahUKEwik6I_K3_GPAxX8VWwGHWrNGuQQxccNegQINRAB&mstk=AUtExfB0KaFW3xcMb1ixgAQtjXA9CF-N8A-SXB5EeSE2E2XWQip8kV8KpLYbibxnY_r5p_9RfLD8BQg6Yf29SJrRWPPCCUtpClJP6O4lZ2-O8LmJajkHSyjnSLvdVof7IbzxZ-5Q5Bex2MGLBHiXKmmOcJDsZoDZbE68G7UvavwbKW2hz3s&csui=3
https://www.google.com/search?sca_esv=e7bf22627bcd1c5c&cs=0&sxsrf=AE3TifPovoXQ2VDddmWTRRUT2RAiJ5viug%3A1757438580040&q=The+Compton+Effect&sa=X&ved=2ahUKEwjk-Y3ymMyPAxXSWXADHbqxImgQxccNegQIFRAB&mstk=AUtExfAbAoaEV-6lyF5LEvM8HX2H7_ZoR0FAvp71Rrv7Umx5jKZ0rimu0EYIEdIeqdxgdQJpB4eXDYq0fBYcImtpRGoVSOkT3A34_yeYzI7qlq1tgBpyXgpnZj5jx70jqEarZlbiNUzZtXVVNjLCBFI1SMQg3kOvTPCmjEbYRzTFlFWJKmI&csui=3
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প্রবক্রয় বি ম ি কি  কি: 

1. আকল র আপতি:   েি উপ ুক্ত কম্প কঙ্কর আকল  (ম  ি অবতকিগুবি আকল ) মক কি  র্ তিপৃকষ্ঠর ওপর আপবতত 

হয়।  

2. শবক্ত মশ ষণ:  র্ তিপৃকষ্ঠর ইকলকট্রিগুকল  আকল র কণ  ি  মফ িকির শবক্ত মশ ষণ ককর।  

3. ইকলকট্রি  ুবক্ত:   বে মফ িকির শবক্ত ইকলকট্রিকক আিকক র ে  িন্ধি শবক্ত (ক  থফল) মর্কক মিবশ হয়, তকি 

ইকলকট্রিবি র্ তিপৃষ্ি মর্কক  ুক্ত হকয়   য়। এই বিগথত ইকলকট্রিগুবলকক ফকি ইকলকট্রি িকল।  

 

Key points:  
• Photon-Electron Interaction: 

Light is composed of photons, and when a photon with sufficient energy strikes a material, it can 
transfer its entire energy to an electron, ejecting it from the material.  

• Threshold Frequency: 

Light must have a minimum frequency, known as the threshold frequency, to cause electron 
emission. Lower frequency light, regardless of its intensity, will not have enough energy per 
photon to eject electrons. (প্রবতবি র্ তুর জিয একবি বিবেথষ্ট সিথবিে কম্প কঙ্কর আকল  প্রকয় জি,   র বিকি আকল  
পড়কল মক কি  ইকলকট্রি বিগথত হয় ি । একক সূিি কম্প ঙ্ক িকল। ) 

• Kinetic Energy of Photoelectrons: 

The kinetic energy of the ejected photoelectrons depends on the frequency of the incident light, 
not its intensity. (একবি ফকি -ইকলকট্রকির সকিথ চ্চ গবতশবক্ত ফকি -ইকলকবট্রক স ীকরণ দ্ব র  বির্থ বরত হয় : KE = hν 
- Φ, ম ে কি KE হল সকিথ চ্চ গবতশবক্ত, h হল েয কঙ্কর ধ্রুিক, ν হল আপবতত আকল র বিকক কয়বন্স এিাং Φ (অর্ি  hν₀) 
হল পে কর্থর ক  থ ফ াংশি (একবি ইকলকট্রি বিগথত কর র জিয প্রকয় জিীয় সিথবিে শবক্ত)।) 

• Einstein's Contribution: 
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Albert Einstein explained the photoelectric effect by proposing that light energy is quantized in 
discrete packets called photons. This was a significant development in establishing the wave-
particle duality of light.  

• Evidence for Quantum Theory: 
The photoelectric effect provided crucial experimental evidence for the quantum theory of light, 
showing that light is not just a wave but also possesses particle-like properties.  
Einstein's photoelectric equation, which is:  

• E = Φ + K_max 
•  hf = Φ + K_max 

Where:  
E: or hf is the energy of the incident photon 
Φ: is the work function 
K_max: is the maximum kinetic energy of the ejected electrons 

Applications 
• Solar Panels: Converts light energy into electricity. 
• Photodetectors and Cameras: Used for light detection and image sensing. 
• Industrial Automation: Applied in various automated processes. 
• X-ray Imaging: For medical diagnosis. 
• Barcode Scanners: To read barcodes. 

Photoelectric current , 
 is the flow of electrons, called photoelectrons, that are ejected from a metal surface when 

light of a suitable frequency falls on it.This phenomenon, known as the photoelectric 
effect. 

  results in a measurable current that is directly proportional to the intensity of the 
incident light because higher intensity means more photons hitting the surface, leading to 
more photoelectrons being emitted per second. 
  (উপ ুক্ত বিকক কয়বন্সর আকল  একবি র্ তি পৃকষ্ঠ আ  ত ককর এিাং ইকলকট্রিকক  ুক্ত ককর। এই ইকলকট্রি 
প্রি হ আপবতত আকল র তীব্রত র স কর্ সর সবর স  িুপ বতক, অর্থ ৎ আরও তীব্র আকল  আরও মিবশ ফকি -
ইকলকট্রি বিগথত ককর,   র ফকল মিবশ প্রি কহর সৃবষ্ট হয়।) 

 The photoelectric current (i) is directly proportional to the intensity of incident 
light and can be expressed as  

i = n * e 
'n’  =  the number of photoelectrons emitted per second and  
‘e’ =  the elementary charge.  
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 The rate of electron emission (n) is determined by the formula:  

n = Φ * η/100.  
• Φ (Photon flux): The number of photons incident on the surface per second. 
• η (Photon efficiency): The percentage of incident photons that successfully eject an 

electron. 
• e (Elementary charge): The charge of a single electron (approximately 1.6 × 10⁻¹⁹ 

Coulombs). 
work function 

 
• The work function is the minimum thermodynamic energy needed to remove an electron 

from the surface of a solid into a vacuum immediately outside 
Φ = hν₀  
Φ = hc/λ₀ 
The work function is the characteristic of a given metal. If E = energy of an incident 
photon, then 

1.  If E < Φ, no photoelectric effect will take place. 
2.  If E = Φ, just a photoelectric effect will take place, but the kinetic energy of ejected 

photoelectron will be zero 
3.  If E > Φ, the photoelectric effect will take place along with the possession of the kinetic 

energy by the ejected electron 
Compton Effect 

The Compton effect is the inelastic scattering of a high-frequency photon (like X-rays) by 
a charged particle, usually an electron, resulting in a longer wavelength and lower energy 
for the scattered photon and an ejected electron. 

    1. Collision: An incident photon (like an X-ray) collides with an  electron.  
2.  Energy Transfer: The photon transfers some of its energy and momentum to the 

electron.  
3.  Scattering: The photon is deflected at an angle, and the electron recoils.  
4.  Wavelength Change: Because the photon loses energy, its frequency decreases and its 

wavelength increases.  
5.  Compton Wavelength: The change in wavelength is known as the Compton shift and is 

dependent on the scattering angle (θ) and a constant related to the electron's rest mass 
(the Compton wavelength) 



 

 

 

(সূত্র গুকল  এক িজর মেকে   কিি) 

• λ' - λ (or Δλ): The Compton shift, or the difference between the final and initial 

wavelengths of the photon.  

• h: Planck's constant, a fundamental constant in quantum physics.  

• m₀ (or m): The rest mass of the electron.  

• c: The speed of light.  

• θ: The scattering angle, the angle through which the photon is scattered. 

Wave-particle duality 

Wave-particle duality is a quantum mechanics concept stating that all fundamental entities, like 
photons and electrons, can exhibit both  

 wave-like (e.g., interference, diffraction) and 

 particle-like (e.g., localized existence, definite momentum) 

 properties depending on the experiment performed. 

   িকল ম  স স্ত কণ  এিাং মক য় ন্ট   সি , ম  ি ইকলকট্রি এিাং মফ িি, পরীক্ষ  ূলক মপ্রক্ষ পকির উপর বিিথর ককর 
তরি-সেৃশ এিাং কণ -সেৃশ উিয় বিবশষ্টযই প্রেশথি ককর 



 

 

Light as a Wave 
In many situations, light behaves like a wave:  

 Interference:  
When light waves meet, they can add up or 
cancel each other out, creating patterns of 
light and dark areas.  

 Diffraction:  
Light waves can spread out and bend as they 
pass through narrow openings or around 
obstacles.  

 Refraction and Reflection:  
Light also bends when passing from one 
medium to another and bounces off surfaces, 
behaving as a wave.  
 

 
 
 
 
 
 
 
Matter as Waves 
The concept extends beyond light, with 
matter particles also exhibiting wave 
properties:  

 De Broglie Wavelength:  
Louis de Broglie proposed that any particle 
with momentum has an associated 
wavelength, suggesting that matter can also 
diffract and interfere, as seen in the double-
slit experiment with electrons. 

 Electron Diffraction:  
Electrons, which are typically thought of as 
particles, have been observed to undergo 
diffraction, confirming their wave-like nature. 
 
 

 
Light as a Particle 
In other instances, light behaves as discrete 
packets of energy called photons:  

 Photoelectric Effect: Light striking a 
material can knock electrons loose, 
with each photon transferring its 
energy to a single electron, an 
interaction that only happens when the 
photon's energy is sufficient.  

 Momentum: Photons possess 
momentum, a property of particles.  
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Louis de Broglie's Hypothesis: 

He suggested that matter also has a dual nature, proposing that any particle with momentum has 
an associated wavelength. This is known as the de Broglie wavelength.  

  

 

 

Atomic Structure    /    Rutherford experiment 

Components of an Atom 

 Protons: Positively charged particles located in the nucleus, giving the atom its positive 

nuclear charge and determining its identity as an element.  

 Neutrons:  Neutrally charged particles also found in the nucleus, contributing to the 

atom's mass but not its overall charge.  

 Electrons: Negatively charged particles that orbit the nucleus in specific energy levels, or 

shells. They have a much smaller mass than protons or neutrons.  
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Arrangement and Properties 

 Nucleus: A very small, dense central core of the atom that holds the protons and 

neutrons. It contains most of the atom's mass.  

 Electron Shells:  Electrons occupy specific energy levels or "shells" around the 

nucleus. The first shell can hold a maximum of two electrons, the second eight, and so on, 

filling with electrons in a specific order.  

 Electrical Neutrality:  In a neutral atom, the number of negatively charged electrons 

exactly balances the number of positively charged protons, resulting in no net electrical 

charge.  

 Isotopes:  Atoms of the same element can have different numbers of neutrons, which are 

known as isotopes.  

 Ions: If an atom gains or loses electrons, it becomes an ion, carrying a net positive or 

negative charge.  

Rutherford experiment 

The Experiment  
1. Setup:  

Rutherford and his colleagues, Hans Geiger and Ernest Marsden, directed a beam of positively 
charged alpha particles at a very thin sheet of gold foil. 

2. Observation:  
They used a zinc sulfide screen to detect the scattered alpha particles, which would produce tiny 
flashes of light. 
Observations and Conclusions 

1. Most particles passed through:  
The vast majority of alpha particles traveled straight through the gold foil with no deflection.  

Conclusion:  
 This showed that most of the atom is empty space.  
 Some particles deflected at small angles:  
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2. A few alpha particles were deflected by small angles.  
Conclusion: This indicated that the positive charge and mass of the atom are not uniformly 
distributed but concentrated in a small region.  
 

3. A very small number deflected back:  
A tiny fraction of the alpha particles were deflected backward, sometimes even returning to 
the source.  

 Conclusion: This led Rutherford to postulate a dense, positively charged central core, which he 
called the nucleus, capable of repelling the positive alpha particles. 
 

 

The Nuclear Model 

 Central Nucleus: The atom has a small, dense, positively charged nucleus at its center 

containing most of the atom's mass.  

 Electrons: Negatively charged electrons orbit this nucleus at a large distance.  

 Empty Space: Most of the atom's volume is empty space.  

Bohr's theory 

Bohr's theory describes the hydrogen atom with a central, positively charged nucleus and 

electrons orbiting in specific, quantized energy levels called stationary orbits. 

 Electrons can jump between these levels by absorbing or emitting photons,  



 

 

 which explains the distinct lines in the hydrogen emission spectrum. 

  Each energy level corresponds to a specific radius and energy, and the further the orbit 

from the nucleus, the higher the energy.  

 Absorption:  An electron absorbs a photon and moves to a higher energy level. 

 Emission:  An electron jumps to a lower energy level and emits a photon with energy 

equal to the difference between the two levels. 

মি র  কেকলর  ূল বিবশষ্টয 

 বিউবক্লয় স এিাং কক্ষপর্: একবি পর  ণুর মককন্দ্র একবি  ি, র্ি ত্মক ি জথ ুক্ত বিউবক্লয় স র্ কক,   র 
ইকলকট্রিগুবল বিবেথষ্ট িৃি ক র পকর্ এবিকক প্রেবক্ষণ ককর    কক্ষপর্ ি  মশল ি ক  পবরবিত।  

 পবর  ণগত শবক্তর স্তর:  প্রবতবি কক্ষপকর্র একবি বিবেথষ্ট শবক্ত এিাং িয স র্থ র্ কক। এই কক্ষপর্গুবলকক অক্ষর 
(K, L, M, N, ইতয বে) অর্ি  প্রর্ ি মক য় ন্ট   সাংেয  (n = 1, 2, 3, ...) দ্ব র  বিবিত কর  হয়।  

 বস্থবতশীল কক্ষপর্: ইকলকট্রিগুবল শবক্ত ি  হ বরকয় এই বিবেথষ্ট কক্ষপকর্  ুরকত প কর।  

 শবক্তর পবরিতথি: একবি ইকলকট্রি শবক্ত মশ ষণ ককর উচ্চতর শবক্তস্তকর "ল ফ" বেকত প কর অর্ি  শবক্ত বিগথত 
ককর বিেতর শবক্তস্তকর মিক  ম কত প কর।  

 শবক্ত বিগথ ি/মশ ষণ: বিগথত ি  মশ বষত শবক্ত তবড়ৎ মিৌম্বকীয় শবক্তর (একবি মফ িি) আক কর এিাং রূপ ন্তকরর 
স কর্ জবড়ত েুবি কক্ষপকর্র  কর্য শবক্তর প র্থককযর স কর্ ব কল   য়।  

 



 

 

Atomic spectra 

Rydberg formula for the wavelength 

 

• λ: is the wavelength of the emitted or absorbed photon.  
• R: is the Rydberg constant, approximately 1.097 x 10⁷ m⁻¹.  
• Z: is the atomic number of the element.  
• n₁: is the principal quantum number of the lower energy level.  
• n₂: is the principal quantum number of the higher energy level.  
• For a transition to occur, n₂ must be greater than n₁.  

Key Principles Governing Electron Configuration 

Aufbau Principle: Electrons fill orbitals starting from the lowest energy level and moving 
up.  
Pauli Exclusion Principle: No two electrons in an atom can have the same set of four 
quantum numbers; thus, each orbital can hold a maximum of two electrons, each with 
opposite spins. 
Hund's Rule: Within a subshell, electrons will occupy separate orbitals with parallel spins 
before pairing up in the same orbital.  
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[ এ মক্ষকত্র বিবিন্ন ম ৌকলর ইকলকট্রি বিিয স ও একের মিবতক্র  বিয়  গুকল  মেকে ম কত প করি । িীবত গুকল  সম্পককথ  
আকর  বিস্ত বরত মেেকত প করি ] 

Production of X-ray 
X-rays are produced in an X-ray tube when high-speed electrons are rapidly decelerated upon 
striking a metal target 
The X-ray Production Process 

1. Electron Generation:  

A current heats a tungsten filament in the cathode of the X-ray tube, a process called thermionic 
emission. This heating causes electrons to be released from the filament's surface.  

2. Electron Acceleration:  

A high voltage potential (tube voltage) is applied between the cathode and the anode. The released 
electrons are then accelerated by this potential difference, gaining high kinetic energy as they are 
drawn towards the positively charged anode.  

3. Electron Interaction with the Anode:  

The high-energy electrons strike the metal target of the anode, typically tungsten.  
4. X-ray Emission: 

 Bremsstrahlung Radiation: As the fast-moving electrons interact with the nuclei of 

the target atoms, they are repeatedly deflected and slowed down. The energy lost 

during this deceleration is emitted as X-ray photons, which create a continuous 

spectrum of X-ray energies.  

 Characteristic X-rays: In a separate process, some electrons in the beam can knock 

inner-shell electrons out of the target atoms. When an electron from a higher energy 

shell falls into the vacant inner shell to replace the displaced electron, it releases its 

excess energy as an X-ray photon with a specific, characteristic energy.  

5. Beam Formation:  

The X-rays produced then exit the X-ray tube through a window, forming a beam that is then 
directed toward the patient to create an image 
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This collision generates two types of X-rays:  
 Bremsstrahlung radiation, a continuous spectrum of energies from the slowing electrons, 

and  

 characteristic radiation, discrete energies from electron shell transitions within the target 

atoms.  

Moseley's law 
The Law's Statement 

• Moseley's Law describes the relationship between the frequency of characteristic X-rays 

emitted by an element and its atomic number (Z).  

 
• The frequency (ν) of these X-ray spectral lines is directly proportional to the square of 

the atomic number (ν ∝ Z²).  

 
• This can be more accurately expressed by stating that the square root of the frequency is 

proportional to the atomic number: √ ν ∝ Z.  

 
ν ∝ Z² 
√ν ∝ Z.  
√v = a(Z - b) 
 

• √v : (Square root of frequency): The frequency of the characteristic X-ray is measured.  

• a : (Proportionality constant): This constant depends on the spectral line (e.g., K-series or 

L-series) and is independent of the specific element.  

• Z : (Atomic Number): This is the number of protons in the nucleus of an atom. 
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• B : (Screening constant): This constant accounts for the shielding effect of other 

electrons.  

        For the K-series, the screening constant (b) is typically 1.  
        For the L-series, the screening constant (b) is approximately 6.4.  

• (Z - b) : (Effective nuclear charge): The term (Z - b) represents the effective nuclear 

charge experienced by the electron, which influences the emitted X-ray. 

Molecular spectra 

Molecular spectra are patterns of light absorption or emission from molecules that provide 
unique "fingerprints" of their structure and composition. 

There are three main types of molecular motion that correspond to different energy levels: 

 Electronic Transitions: Large energy changes that involve electrons moving between 

energy shells, often resulting in broad absorption bands.  

• Vibrational Transitions: Molecules can vibrate in various ways (stretching, bending), and 

these motions are quantized. Absorption or emission of radiation can occur as the 

molecule changes vibrational states.  

• Rotational Transitions: Molecules can also rotate, with quantized rotational energy 

levels. Changes in these rotational states occur by absorbing or emitting photons, 

especially in the microwave region of the spectrum.  

 



 

 

Laser 

   light amplification by stimulated emission of radiation. 

A laser amplifies light through a process called stimulated emission, which requires  

 a gain medium,  

 an energy source (pumping), and  

 an optical feedback cavity. 

      Key components and their roles: 

1. Energy Source (Pump):  

This supplies energy to the gain medium to excite electrons in the atoms. This can be a flash 

lamp, an electric current, or another light source.  

2. Gain Medium:  

This is the material that amplifies the light, such as a ruby crystal, gas mixture, or 

semiconductor. The energy source excites the atoms' electrons in the gain medium to a higher 

energy orbit.  

3. Optical Resonator:  

This consists of two mirrors, one fully reflective and one partially transparent, positioned at the 

ends of the gain medium.  

 Fully Reflective Mirror: Reflects photons back into the gain medium.  

 Partially Transparent Mirror (Output Coupler): Allows some of the amplified light to 

escape, forming the laser beam.  

The process (Light Amplification by Stimulated Emission of Radiation - LASER): 

1. Pumping:  

The energy source provides energy to the gain medium, exciting the electrons to a higher energy 

level.  

2. Spontaneous Emission:  

Some excited electrons spontaneously return to their ground state, emitting photons. 



 

 

  
3. Stimulated Emission:  

A passing photon stimulates another excited electron to emit an identical photon with the same 

wavelength, phase, and direction.  

4. Optical Cavity (Mirrors):  

The mirrors trap the photons, causing them to bounce back and forth through the gain medium.  

5. Amplification:  

With each pass, the light stimulates more electrons, creating a cascade effect and exponentially 

amplifying the number of identical photons.  

6. Laser Beam Output:  

As the light becomes more intense, some photons pass through the partially transparent mirror, 

forming a concentrated, coherent laser beam. 

 

 

 

 

 

 

 



 

 

অবর্ক গুরুত্বপূণথ ২০০ বি MCQ 
 অবর্ক গুরুত্বপূণথ ২০০ বি এ বসবকউ অন্তিুথক্ত কর  হল । এ বসবকউ গুকল  ম  পদ্ধবতকত অিুশীলি করকত প করি ।  
১.  কেল মিস্ট এর  কত  ককর একি র পরীক্ষ  বেকত প করি ।  

২. ত রপর প র  ও ি  প র  সকল প্রশ্নগুকল র িয েয  গুকল  েুিই  কি ক  গ বেকয় পড়কিি ।  

৩. সকল িবপক মর্কক প্রশ্ন কর র মিষ্ট  কর  হকয়কে ত ই মক ি িবপক এর প্রশ্ন মিবশ ি  প রকল মসই িবপক এর সকল 
মিবসক র্ রি  িই অর্ি  মিি মর্কক পকর বিি ।  

৪. পূকিথর মেয়  সকল পরীক্ষ র প্রশ্নগুকল ও ি কল ি কি পকড় মফলকিি ।  

৫. প্রশ্ন সহজ বকাংি  কবিি ম  ি ই মহ ক ি  মকি, মিবসক বক্লয় র কর র বিকল্প মিই।  

1. An electron and a proton have the same 
de Broglie wavelength. Which has greater 
kinetic energy?( De Broglie Wavelength) 
(a) Electron 
(b) Proton 
(c) They have the same kinetic energy 
(d) Depends on their velocities 
Answer: (a) Electron (since λ = h/p, same λ 
means same momentum, and KE = p²/2m, so 
lighter particles have greater KE) 
2.  If you know the position of a particle with 
very high precision, what can you say about 
its momentum? ( Heisenberg Uncertainty 
Principle) 
(a) You know its momentum with high 
precision 
(b) You have very little information about 
its momentum 
(c) Its momentum is zero 
(d) Its momentum is quantized 

Answer: (b) You have very little information 
about its momentum (because ΔxΔp ≥ ħ/2) 
3.  What is the minimum possible energy 
(ground state energy) for a particle confined 
in a one-dimensional box?( Particle in a Box) 
(a) Zero 
(b) Depends on the length of the box 
(c) Proportional to n² 
(d) Infinitely large 
Answer: (b) Depends on the length of the box 
(specifically, E₁ = h²/8mL²) 
4. The time-independent Schrödinger equation 
is used to find - (Schrödinger Equation) 
(a) The probability of finding a particle in a 
given region 
(b) The stationary states and energy levels 
of a quantum system 
(c) The time evolution of a quantum system 
(d) The speed of a particle 
Answer: (b) The stationary states and energy 
levels of a quantum system 



 

 

5. Which quantum number describes the 
three-dimensional shape of an atomic 
orbital? ( Quantum Numbers) 
(a) Principal quantum number (n) 
(b) Magnetic quantum number 
(c) Spin quantum number 
(d) Azimuthal or angular momentum 
quantum number (l) 
Answer: (d) Azimuthal or angular momentum 
quantum number (l) 
6. The concept that a particle can exhibit 
wave-like properties and a wave can exhibit 
particle-like properties is called: (Wave-
Particle Duality) 
(a) Quantum superposition 
(b) Wave-particle duality 
(c) Quantum tunneling 
(d) Entanglement 
Answer: (b) Wave-particle duality 
7. What is the relationship between the 
energy (E) of a photon and its wavelength 
(λ)? (Photon Energy) 
(a) E = hcλ  (b) E = h/λ 
(c) E = hc/λ  (d) E = hλ/c 
Answer: (c) E = hc/λ 

8. If the wavelength of electromagnetic 

radiation is doubled, what will happen to 

the energy of photons? (Photon Energy) 

a) Remains the same b) Doubled 

c) Halved   d) Infinite 

Answer: c 
Explanation: Energy of a photon is given as: 
E = hv = hcλ 
The energy of the photon reduces to one-
half when the wavelength of radiation is 
doubled. 

9. What fundamental principle does calorimetry 

work on? 

a) C onservation of heat energy 
b) Heat flows from cold to hot 
c) Heat is lost during phase changes 
d) Conservation of mass 
Answer: a) Conservation of heat energy 

10. The amount of heat required to raise the 

temperature of 1 gram of a substance by 1°C 

is called its: 

a) Thermal capacity 
b) Specific heat capacity 
c) Heat of fusion 
d) Water equivalent 

 Answer: b) Specific heat capacity 

11. What is the fundamental reason that an 

object cannot be accelerated to the speed of 

light? ( Special Relativity) 

a) It's forbidden by one of Einstein's 

postulates. 

b) Its kinetic energy approaches infinity. 

c) The gravitational force becomes too 

strong. 

d) The speed of light is not a physical limit. 



 

 

Answer: b) : As an object approaches the 
speed of light, its relativistic mass (and thus 
kinetic energy) increases and tends towards 
infinity, making further acceleration 
impossible. 

12. A spaceship traveling at 0.8c towards a 

stationary observer emits a beam of light. 

What is the speed of the light beam as 

measured by the stationary observer? 

a) 0.2c   b) 0.8c 
c) c   d) 1.8c 
Answer: c): According to the second postulate 
of special relativity, the speed of light in a 
vacuum is constant for all observers, 
regardless of their motion or the motion of 
the source. 

13. If a particle has a rest mass energy E₀ and its 
kinetic energy is 3E₀, what is its speed? 

a) 0.5c   b) 0.75c 
c) 0.99c   d) c 
Answer: c): Total energy E = E₀ + KE = 
4E₀. Since E = γE₀, where γ is the     Lorentz 
factor (1/√(1-v²/c²)), we have γ = 4. Solving 
for v, v = c√(1 - 1/γ²) ≈ 0.99c. 

14. Which phenomenon is a key prediction of 

General Relativity and has been 

experimentally verified? 

a) Time dilation in deep space. 
b) The bending of starlight by the Sun's 
gravitational field. 
c) The constancy of the speed of light. d) 
The mass-energy equivalence. 

Answer: b): The bending of starlight by the 
Sun's gravity during a solar eclipse was a 
crucial early experimental confirmation of 
General Relativity. 

15. Which statement best describes the nature 

of a quantum mechanical wave function? 

a) It represents the trajectory of a particle. 
b) It gives the probability density of finding 
a particle at a certain position. 
c) It describes the charge distribution of an 
atom. 
d) It is a constant across all space and time. 
Answer: b 
Explanation: The wave function, ψ, provides 
the probability amplitude for a particle's 
position and other properties, where the 
square of its magnitude, |ψ|², gives the 
probability density. 

16. What is the significance of the time-

independent Schrödinger equation? 

a) It describes the evolution of a quantum 
state over time. 
b) It defines the relationship between a 
particle's energy and momentum. 
c) It is used to find the stationary (time-
independent) energy states of a system. 
d) It explains the phenomenon of wave-
particle duality. 
Answer: c 
Explanation: The time-independent 
Schrödinger equation is used to find the 
energy eigenvalues and corresponding wave 
functions for systems in their stationary 

https://www.google.com/search?sca_esv=d2ab6361f8823ac8&cs=0&sxsrf=AE3TifNawQQclxNK06pauGuQIG29iKXDvw%3A1758820906744&q=time-independent+Schr%C3%B6dinger+equation&sa=X&ved=2ahUKEwj9xfG5tvSPAxXV7TgGHT0UKzcQxccNegQIHRAB&mstk=AUtExfAZlWXDuoJTBqEaAi6D7NKCIvHA3iUQ62LudLePVWV2Ar81uIQ9HHJNpTKsvxiVUfXweA6rpDUw5ARS7iORYSGIZMV1AsLRegMNKGHMwxD7KWzB8wk6Rcq7QlB6pqKLVOPsohGVxCGJvGPCEG70K_EV_MShEFum_C_050zba0OJqsU&csui=3
https://www.google.com/search?sca_esv=d2ab6361f8823ac8&cs=0&sxsrf=AE3TifNawQQclxNK06pauGuQIG29iKXDvw%3A1758820906744&q=time-independent+Schr%C3%B6dinger+equation&sa=X&ved=2ahUKEwj9xfG5tvSPAxXV7TgGHT0UKzcQxccNegQIHRAB&mstk=AUtExfAZlWXDuoJTBqEaAi6D7NKCIvHA3iUQ62LudLePVWV2Ar81uIQ9HHJNpTKsvxiVUfXweA6rpDUw5ARS7iORYSGIZMV1AsLRegMNKGHMwxD7KWzB8wk6Rcq7QlB6pqKLVOPsohGVxCGJvGPCEG70K_EV_MShEFum_C_050zba0OJqsU&csui=3


 

 

states, which do not change in time except 
for a trivial phase factor. 

17. What does it mean for a quantum state to 

be a stationary state? 

a) The wave function is zero everywhere. 
b) The probability distribution of the 
particle does not change over time. 
c) The particle is at rest. d) The system has 
zero energy. 
Answer: b 
Explanation: A stationary state in quantum 
mechanics is a state whose probability 
distribution remains constant over time. 

18. The de-Broglie wavelength of a particle is 

given by: 

a) λ = E/c   b) λ = h/p 
c) λ = mv/h  d) λ = h/E 
Answer: b 

19. The Heisenberg Uncertainty Principle states 

that: 

a) The momentum of a particle can be 
known with arbitrary precision. 
b) You can know both the position and 
momentum of a particle simultaneously with 
absolute certainty. 
c) The more precisely the position of a 
particle is known, the less precisely its 
momentum can be known. 
d) Energy is always conserved in quantum 
systems. 
Answer: c 
Explanation: The Heisenberg Uncertainty 
Principle establishes a fundamental limit to 

how accurately certain pairs of 
complementary physical properties, such as 
position and momentum, can be known 
simultaneously. 

20. What does it mean for a quantum state to 

be a stationary state? 

a) The wave function is zero everywhere. 
b) The probability distribution of the 
particle does not change over time. 
c) The particle is at rest. 
d) The system has zero energy. 
Answer: b 
Explanation: A stationary state in quantum 
mechanics is a state whose probability 
distribution remains constant over time. 

21. What is quantum entanglement? 

a) A phenomenon where particles become 
linked and share the same fate, no matter 
the distance. 
b) The superposition of a particle's multiple 
states. 
c) The measurement of a particle's position 
and momentum. 
d) The ability of a particle to behave as 
both a wave and a particle. 
Answer: a 
Explanation: Entanglement is the peculiar 
quantum phenomenon where two or more 
particles become correlated, and the state of 
one instantaneously influences the state of 
the others, even when separated by vast 
distances. 
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22. Which statement accurately describes the 

relationship between a light source's 

coherence time (Δ𝑡𝑐) and its coherence 

length (Δ𝐿𝑐) 

(a) Δ𝐿𝑐=𝑐Δ𝑡𝑐  (b) Δ𝐿𝑐=Δ𝑡𝑐/𝑐 

(c) Δ𝐿𝑐=𝑐/Δ𝑡𝑐  (d) Δ𝐿𝑐=Δ𝑡𝑐 

Answer: (a) Δ𝐿𝑐=𝑐Δ𝑡𝑐, where 'c' is the speed 

of light. 

23. What is the defining feature of a photonic 

crystal that allows it to manipulate light 

propagation? 

(a) Its ability to absorb almost all incident 

light. 

(b) Its periodic, nanostructured dielectric 

material that creates photonic bandgaps. 

(c) Its high-gain medium that amplifies 

light. (d) Its ability to rotate the polarization 

of light. 

Answer:(b) Its periodic, nanostructured 
dielectric material that creates photonic 
bandgaps. 
Explanation: A photonic crystal is 
characterized by its regularly arranged 
structure of different materials with varying 
refractive indices, which leads to the 
formation of photonic bandgaps where 
certain wavelengths of light cannot 
propagate through the crystal, allowing for 
precise control over light manipulation. 
 

24. In Fourier optics, a spatial filter is placed in 

the Fourier plane (the back focal plane of a 

lens) to manipulate the spatial frequency 

content of an optical image. To sharpen the 

edges of an image, which type of spatial 

filtering is required? 

A) Low-pass filtering 

B) High-pass filtering 

C) Band-pass filtering 

D) Notch filtering 

Answer: B) High-pass filtering 

Explanation: Edges and fine details in an 

image correspond to high spatial 

frequencies. Removing the low-frequency 

components (which represent the slowly 

varying background) and keeping the high-

frequency components effectively enhances 

the edges. This is achieved using a high-pass 

spatial filter. 

25. What phenomenon is responsible for the 

colors observed in a soap bubble film or oil 

slick on water? 

A) Diffraction 
B) Interference 
C) Polarization 
D) Total Internal Reflection 
Answer: B) Interference 

26. For a single photon detector with a 
quantum efficiency of 90% at 400 nm, what 



 

 

is the probability that an incident photon 
will not be detected? 
A) 10%   B) 90% 
C) 100%   D) 0% 
Answer: A) 10% 

27. A beam of light is incident on a surface. The 
light that is transmitted through the surface 
is described by which law? 
A) Snell's Law 
B) Lambert-Beer Law 
C) Fermat's Principle 
D) Fresnel Equations 
Answer: A) Snell's Law 

28. A laser is characterized by which of the 
following properties? 
A) High temporal and spatial coherence 
B) Low temporal and high spatial coherence 
C) High temporal and low spatial coherence 
D) Low temporal and spatial coherence 
Answer: A) High temporal and spatial 
coherence 

29. Which of the following phenomena explains 
the flow of current in semiconductors? 
a) Drift   b) Diffusion 
c) Recombination  d) All of these 
Answer: d) All of these 

30. What is the primary purpose of 
a transistor in an electronic circuit? 
a) To filter noise 
b) To amplify or switch electronic signals 
c) To regulate voltage 
d)  To store data 
Answer: b) To amplify or switch electronic 
signals 

31. What is the maximum theoretical efficiency 
of a full-wave rectifier? 
a) 40.6%   b) 85.6% 
c) 81.2%   d) 100% 
Answer: c) 81.2% 

32. In a junction diode under reverse bias, 
where is the electric field magnitude 
maximum? 
a) At the edge of the depletion region on 
the side of the N-region 
b) At the junction 
c) At the edge of the depletion region on 
the side of the P-region 
d) In the center of the depletion region 
Answer: b) At the junction 

33. If   E = 1/2 m0v2  And  P=m0v then then the 
phase velocity of the corresponding wave 
packet is 

a) v/2   b) v 
c) c2/v   d) v2/c 

Answer: a) v/2 
34. Optical fiber works on the phenomenon of 

(অপবিকয ল ফ ইি র মক ি িীবতর প্রবতফলি মেে য়?) 
a) Total internal reflection 
b) Interference 
c) Diffraction 
d) Polarization 
Answer: a) Total internal reflection 
 

35. In an optical fiber, the refractive index of 
the cladding should be (অপবিকয ল ফ ইি কর 
মক্লবোং এর প্রবতসরি ঙ্ক হকি..) 
a) More than that of the core 
b) Less than that of the core 
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c) very low 
d) Nearly Unity 
Answer: b) Less than that of the core 

36. Which of the following statements is false 
regarding Electric field lines? 

a) Field lines never intersect 
b) Field lines originate on positive charge and 

terminate on negative 
c) the number of lines is proportional to 

magnitude 
d) Field lines form closed loop 

Answer: d) Field lines form closed loop 
37. In a Michelson interferometer, if the 

difference in the optical path lengths of the 
two arms is Δ𝑥, what is the condition for 
constructive interference?  
(a) Δ𝑥=𝑛𝜆   (b) Δ𝑥=(2𝑛+1)𝜆2 
(c) Δ𝑥=(2𝑛+1)𝜆  (d) Δ𝑥=𝑛𝜆2 
Where 𝑛 is an integer and 𝜆 is the 
wavelength of light.  
Answer: (a) Δ𝑥=𝑛𝜆 
Explanation: For constructive interference in 
an interferometer, the optical path 
difference must be an integer multiple of 
the wavelength of light. 

38. Which of the following phenomena is 
responsible for the dispersion of white light 
into its constituent colors in a prism? 
(a) Total internal reflection 
(b) Diffraction 
(c) Scattering 
(d) Variation of refractive index with 
wavelength 

Answer: (d) Variation of refractive index 
with wavelength 
Explanation: Dispersion occurs because the 
refractive index of the prism material varies 
for different wavelengths of light, causing 
each color to bend at a slightly different 
angle. 

39. For a single-slit diffraction experiment, what 
happens to the width of the central 
maximum if the width of the slit is 
doubled? 
(a) It remains the same. 
(b) It doubles. 
(c) It is halved. 
(d) It increases by a factor of four. 
Answer: (c) It is halved. 
Explanation: The angular width of the 
central maximum is inversely proportional 
to the slit width. Therefore, doubling the slit 
width halves the central maximum's width. 

40. What is the nature of light that has 
completed its journey through a Nicol prism 
and exhibits maximum extinction upon 
rotation? 
(a) Unpolarized 
(b) Linearly polarized 
(c) Circularly polarized 
(d) Elliptically polarized 
Answer: (b) Linearly polarized 
Explanation: A Nicol prism polarizes light by 
transmitting only the component of the 
electric field parallel to its principal plane, 
resulting in linearly polarized light. 



 

 

41. Which of the following is a characteristic of 
laser light? 
(a) Incoherent and polychromatic 
(b) Coherent and monochromatic 
(c) Incoherent and monochromatic 
(d) Coherent and polychromatic 
Answer: (b) Coherent and monochromatic 
Explanation: Laser light is characterized by 
its coherence (waves are in phase)                        
and monochromaticity (a single, or very 
narrow range of, wavelengths). 

42. What is the primary reason for the 
immense energy released in a fission 
reaction? 

a) The conversion of mass into energy 
according to E=mc². 

b) The repulsion between newly formed 
daughter nuclei. 

c) The creation of new particles from the 
neutron flux. 

d) The emission of gamma rays in the process. 
Answer: a) The conversion of mass into 
energy according to E=mc². 
Explanation: Nuclear fission involves the 
splitting of a heavy nucleus into smaller, 
more stable nuclei, resulting in a slight 
decrease in the total mass. This mass 
difference is converted into a large amount 
of energy, as described by Einstein's famous 
equation. 

43. Which of the following best describes the 
property that makes a nuclear force 
dominant over the electromagnetic force at 
short distances? 

a) Its dependence on the spin of the nucleons. 
b) Its extremely short range, which confines it 

to the nucleus. 
c) Its attractive nature, regardless of the 

particles involved. 
d) Its independence from the charge of the 

particles. 
Answer: b) Its extremely short range, which 
confines it to the nucleus. 
Explanation: The strong nuclear force is 
extremely powerful but has a very short 
range, acting only over distances on the 
order of femtometers (10⁻¹⁵ m). Outside this 
range, its strength drops rapidly, while the 
long-range electromagnetic force takes over. 

44. What is the phenomenon described by the 
decrease in a radioactive substance's mass 
over time due to the emission of particles 
from its nucleus? 
a) Nuclear fission  b) Nuclear fusion 
c) Radioactivity  d) Nuclear decay 
Answer: C) Radioactivity 
Explanation: Radioactivity is the spontaneous 
emission of particles and energy from the 
unstable nucleus of an atom, leading to its 
transformation or decay into a more stable 
form. 

45. In a controlled nuclear reactor, which type 
of reaction is harnessed to generate energy? 
a) Uncontrolled chain reaction 
b) Fast nuclear reaction 
c) Controlled chain reaction 
d) Catalyzed nuclear reaction 
Answer: c) Controlled chain reaction 



 

 

Explanation: Nuclear reactors operate by 
sustaining a controlled chain reaction, 
typically involving fission, where the rate of 
reaction is managed to produce a steady 
output of heat energy. 

46. What is the Q-value of a nuclear reaction? 
a) The maximum binding energy of the 

products. 
b) The energy released or absorbed in a 

nuclear reaction. 
c) The kinetic energy of the incident 

particles. 
d) The half-life of the reacting isotopes. 
Answer: b) 
Explanation: The Q-value is a measure of the 
energy released (positive Q) or absorbed 
(negative Q) in a nuclear reaction, 
representing the difference in binding 
energies between reactants and products. 

47. Power Factor in AC Circuits 
a) 0.5   b) 0.866 
c) 1   d) 0.707 
Answer: d) 0.707 
Explanation: A power factor of 0.707 
typically corresponds to a phase angle of 45 
degrees (cos 45° ≈ 0.707) in an AC circuit, 
which is common in systems with 
significant inductive or capacitive 
components. 

48. Electric Field of a Uniformly Charged Sphere 
a) E ∝ r^2  b) E ∝ 1/r 
c) E ∝ r   d) E ∝ 1/r^2 
Answer: d) E ∝ 1/r^2 

Explanation: The electric field of a uniformly 
charged sphere, at points outside the 
sphere, is similar to that of a point charge, 
decreasing with the square of the distance 
from the center. 

49. Maxwell's Equations and EM Waves 
a) Gauss's Law for Magnetism 
b) Ampere's Law 
c) Faraday's Law of Induction 
d) All of the above 
Answer: d) All of the above 
Explanation: Maxwell's equations are a set of 
four fundamental equations that describe 
the behavior of electric and magnetic fields, 
and their combined effect in producing 
electromagnetic waves. 

50. Energy Stored in a Capacitor 
a) 1/2 CV^2 
b) CV^2 
c) CV 
d) 1/2 LI^2 
Answer: A. 1/2 CV^2 
Explanation: A capacitor stores energy in its 
electric field, and the formula for this 
stored energy is ½ * Capacitance * 
Voltage^2. 

51. RMS Value of an AC Voltage 
a) Peak value / Form factor 
b) Peak value / √2 
c) Peak value * Form factor 
d) Peak value * √2 
Answer: b) Peak value / √2 
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Explanation: For a sinusoidal AC voltage, the 
RMS (Root Mean Square) value is the peak 
value divided by the square root of 2. 

52. Self-Induction in an RL Circuit 
a) The current leads the voltage. 
b) The voltage leads the current. 
c) The voltage leads the current by 90 

degrees. 
d) The current leads the voltage by 90 

degrees. 
Answer: c) The voltage leads the current by 
90 degrees. 
Explanation: In a purely inductive circuit, 
the voltage across the inductor leads the 
current through it by 90 degrees due to the 
storage of energy in the magnetic field. 

53. Consider a point charge 𝑞 moving with a 
constant velocity 𝑣⃗  in a region with a 
uniform electric field 𝐸⃗  and a uniform 
magnetic field 𝐵⃗ . The Lorentz force  𝐹⃗  
acting on the charge is: 
a) 𝐹⃗ =𝑞(𝐸⃗ +𝑣⃗ ×𝐵⃗ )  b) 𝐹⃗ =𝑞(𝐸⃗ ×𝑣⃗ +𝐵⃗ ) 
c) 𝐹⃗ =𝑞(𝐸⃗ +𝐵⃗ ×𝑣⃗ )  d) 𝐹⃗ =𝑞(𝐸⃗ +𝑣⃗ ⋅𝐵⃗ ) 
Answer: a) 
Explanation: This is the standard form of 
the Lorentz force equation, which defines 
the total electromagnetic force on a point 
charge. It is the vector sum of the electric 
force and the magnetic force. The order of 
the cross product is critical:  𝑣⃗ ×𝐵⃗  

54. Which of the following is the differential 
form of Ampere's Law with Maxwell's 
correction? 

a) ∇⋅𝐷⃗ =𝜌𝑣⃗  b) ∇⋅𝐵⃗ =0 
c) ∇×𝐸⃗ =−𝜕𝐵⃗ 𝜕𝑡  d) ∇×𝐻⃗ =𝐽⃗ +𝜕𝐷⃗ 𝜕𝑡 
Answer: d) 
Explanation: The differential form of 
Ampere's Law, as corrected by Maxwell, 
states that the curl of the magnetic field 
intensity 𝐻⃗  is equal to the sum of the 
conduction current density 𝐽⃗  and the 
displacement current density 𝜕𝐷⃗ /𝜕𝑡. 

55. Given a static magnetic field B(r), which of 
the following is the correct expression for 
the magnetic vector potential A(r)? 
(a) A = ∇ × B  (b) A = ∇ ⋅ B 
(c) B = ∇ × A  (d) B = ∫ A ⋅ dl 
Answer: (c) B = ∇ × A (Magnetic Vector 
Potential) 

56. A long, thin solenoid of length L and N 
turns carries a current I. What is the 
magnetic field B inside the solenoid? 
(a) B = (μ₀N/L)I  (b) B = μ₀NI 
(c) B = μ₀I / (NL)  (d) B = μ₀NI / (2L) 
Answer: (a) B = (μ₀N/L)I (Ampere's Law for a 
Solenoid) 

57. A planar loop of area A is placed in a 
uniform magnetic field B. If the angle 
between B and the normal to the loop is θ, 
what is the magnetic flux Φ through the 
loop? 
(a) Φ = BA cos(θ)  (b) Φ = BA sin(θ) 
(c) Φ = BA  (d) Φ = B / A 
Answer: (a) Φ = BA cos(θ) (Magnetic Flux 
through a Loop) 

58. A changing magnetic flux through a coil 
induces an electromotive force (emf). The 



 

 

magnitude of the induced emf is 
proportional to: 
(a) The magnetic flux itself. 
(b) The rate of change of magnetic flux. 
(c) The reciprocal of the magnetic flux. 
(d) The square of the magnetic flux. 
Answer: (b) The rate of change of magnetic 
flux. (Faraday's Law of Induction) 

59. An infinitely long straight wire carries a 
current I. The magnetic field B at a distance 
r from the wire is given by: 
(a) B = μ₀I / (2πr) (b) B = μ₀I / (4πr) 
(c) B = 2πr / (μ₀I) (d) B = I / (2πμ₀r) 
Answer: (a) B = μ₀I / (2πr).  (Magnetic Field 
of an Infinite Straight Wire) 

60. A magnetic dipole moment μ is placed in a 
uniform magnetic field B. The potential 
energy U of the dipole is given by: 
(a) U = -μ ⋅ B (b) U = μ × B 
(c) U = μB  (d) U = μ/B 
Answer: (a)  U = -μ ⋅ B 
Explanation: The correct expression for the 
potential energy (U) of a magnetic dipole 
moment (μ) in a uniform magnetic field (B) 
is (a) U = -μ ⋅ B. This formula, U = -
μBcos(θ), represents the energy due to the 
orientation of the dipole relative to the 
magnetic field, where θ is the angle 
between the magnetic dipole moment and 
the magnetic field. 

61. A 120-volt source is connected to a 12-ohm 
resistor. What is the current flowing 
through the circuit? 

A. 10 Amperes  B. 100 Amperes 
C. 1000 Amperes  D. 1 Ampere 
Answer: A 
Explanation: Using Ohm's Law, 
𝑉=𝐼×𝑅. To find the current (𝐼), you can 
rearrange the formula to 
𝐼=𝑉/𝑅   𝐼=120 V/12 Ω=10 A 

62. How many generalized coordinates are 
required to describe the motion of a 
particle constrained to move on the surface 
of a sphere with a fixed radius? 
A. 1   B. 2 
C. 3   D. 6 
Answer: B. 2 
Number of Coordinates: This single 
constraint equation reduces the number of 
independent variables by one. Therefore, the 
system has 
3−1=2 
degrees of freedom. 

63. What is the primary advantage of using 
generalized coordinates in classical 
mechanics? 
a) They simplify the mathematical 
complexity of all problems. 
b) They allow the use of only conservative 
forces in the Lagrangian formalism. 
c) They are always easier to measure 
experimentally than Cartesian coordinates. 
d) They naturally incorporate constraints 
and reduce the number of variables needed 
to describe a system. 



 

 

Answer: d) They naturally incorporate 
constraints and reduce the number of 
variables needed to describe a system. 

64. A rocket is launched from Earth's surface. 
Which of Newton's laws of motion is most 
directly responsible for the rocket's upward 
acceleration? 
A) Newton's first law of motion (Law of 
Inertia) 
B) Newton's second law of motion (𝐹⃗=𝑚𝑎) 
C) Newton's third law of motion (action-
reaction) 
D) Newton's law of universal gravitation 
Answer: C) Newton's third law of motion 
(action-reaction) 
Explanation: A rocket operates by expelling 
hot gases from its engine at high velocity 
(action). In response, an equal and opposite 
force is exerted on the rocket, pushing it 
forward (reaction). This principle is 
described by Newton's third law of motion. 

65. A rocket on a launchpad has an initial mass 
of 5000 kg and burns fuel at a constant rate 
of 25 kg/s. The exhaust velocity is 1000 
m/s. What is the initial acceleration of the 
rocket? (Assume 𝑔=10 m/s2). 
A) 10 m/s²  B) 0 m/s² 
C) 5 m/s²   D) 20 m/s² 
Answer: B) 0 m/s² 
Explanation: 
First, calculate the thrust force (𝐹⃗𝑇): 
𝐹⃗𝑇=𝑣⃗𝑒𝑑𝑚𝑑𝑡=(1000 m/s)×(25 kg/s)=25000 N 
Next, calculate the gravitational force (𝐹⃗𝑔): 
𝐹⃗𝑔=𝑚0𝑔=(5000 kg)×(10 m/s2)=50000 N 

The net force (𝐹⃗𝑛𝑒𝑡) is the difference 
between the thrust and gravity: 
𝐹⃗𝑛𝑒𝑡=𝐹⃗𝑇−𝐹⃗𝑔=25000 N−50000 N=−25000 N 
Since the net force is negative (downward), 
the rocket does not lift off. Therefore, the 
initial acceleration is zero until the thrust 
exceeds the gravitational pull. 
 

66. A rocket has an initial mass of 5000 kg and 
a final (burnout) mass of 1000 kg. If the 
exhaust velocity is 1500 m/s, what is the 
burnout velocity of the rocket? (Assume no 
gravity or air resistance). 
A) 1500 m/s  B) 2414 m/s 
C) 3000 m/s  D) 4000 m/s 
Answer: B) 2414 m/s 
Explanation: 
Use the Tsiolkovsky rocket equation: 
Δ𝑣⃗=𝑣⃗𝑒ln(𝑚0/𝑚𝑓) 
Δ𝑣⃗=1500 m/s×ln5000 kg/1000 kg 
Δ𝑣⃗=1500 m/s×ln(5) 
Δ𝑣⃗≈1500 m/s×1.609 
Δ𝑣⃗≈2414 m/s 

67. In a staged rocket system, the stages are 
separated during flight. What is the primary 
advantage of this process? 
A) To reduce the total mass of the rocket 
system. 
B) To increase the overall thrust of the 
rocket. 
C) To improve the rocket's stability. 
D) To control the rocket's direction more 
easily. 



 

 

Answer: A) To reduce the total mass of the 
rocket system. 
Explanation: A staged rocket sheds the 
empty mass of a burned-out stage. This 
significantly reduces the total mass that the 
remaining rocket engines have to accelerate. 
This allows the new, lighter stage to achieve 
a much higher velocity for the same amount 
of fuel, as per the rocket equation. 

68. What is the sum of the eigenvalues of a 
square matrix equal to? 
a) The determinant of the matrix. 
b) The trace of the matrix. 
c) The spectral radius of the matrix. 
d) Zero. 
Answer: b) 
Explanation: The sum of the eigenvalues of 
a square matrix is equal to the sum of the 
diagonal elements of the matrix, which is 
known as its trace. 

69. If the orbital angular momentum quantum 
number 𝑙=2, what are the possible 
eigenvalues of the 𝐿2 operator? 
a) 2ℏ   b) 4ℏ2 
c) 6ℏ2   d) 2ℏ2 
Answer: c) 6ℏ2 
Explanation: The eigenvalues of 𝐿2 are 
𝑙(𝑙+1)ℏ2. For 𝑙=2, the eigenvalue is 
2(2+1)ℏ2=2(3)ℏ2=6ℏ2 

70. The eigenvalues of the total orbital angular 
momentum operator, 𝐿2, are given by: 
a) 𝑙ℏ   b) 𝑙(𝑙+1)ℏ 
c) 𝑙(𝑙+1)ℏ2  d) 𝑚𝑙ℏ 

Answer: c)  𝑙(𝑙+1)ℏ2 
Explanation: For a quantum system, the 
square of the orbital angular momentum 
operator, 𝐿2, has eigenvalues defined by the 
equation 𝐿2𝜓=𝑙(𝑙+1)ℏ2𝜓. Here, 𝑙 is the 
azimuthal (or orbital) quantum number, and 
𝜓 represents the system's angular 
wavefunction, specifically the spherical 
harmonics 𝑌𝑚𝑙(𝜃,𝜙). 

71. Which of the following is NOT a 
characteristic of laser light? 
a) Monochromaticity b) Coherence 
c) Incoherence  d) High intensity 
Answer: c): Incoherence. 
Explanation: Laser light is coherent, meaning 
its waves are in phase, unlike the 
incoherent light from ordinary sources. 

72. Which of these is a common example of a 
solid-state laser? 
a) He-Ne laser  b) CO₂ laser 
c) Nd:YAG laser  d) Dye laser 
Answer: c): Nd:YAG laser. 
Explanation: The Nd:YAG (Neodymium-doped 
Yttrium Aluminum Garnet) laser is a type of 
solid-state laser that uses a crystal as its 
gain medium. 

73. Which characteristic of laser light is 
responsible for its ability to form extremely 
high-resolution images in holography? 
a) High intensity  b) Directionality 
c) Monochromaticity d) Coherence 
Answer: d): Coherence. 
Explanation: Coherence, the property of 
waves being in phase, is crucial for 
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holography as it allows for the recording 
and reconstruction of the complex wave-
front of light. 

74. The first working laser was demonstrated 
using which material? 
a) Gallium arsenide b) Carbon dioxide 
c) Ruby   d) Helium-neon gas 
Answer: c): Ruby. 
Explanation: Theodore Maiman built the first 
working laser in 1960 using a synthetic ruby 
crystal. 

75. Which of the following statements is TRUE 
about a Face-Centered Cubic (FCC) crystal 
structure? 
(a) It has a body diagonal of length 4r, 
where r is the atomic radius. 
(b) It has a packing efficiency of 
approximately 74%. 
(c) It contains 2 atoms per unit cell. 
(d) It is also known as a simple cubic 
structure. 
Answer: (b) 
Explanation: An FCC structure has a packing 
efficiency of about 74%, indicating a very 
efficient way to pack atoms. It has 4 atoms 
per unit cell and is characterized by a face 
diagonal of 4r. 

76. In a semiconductor, increasing the 
temperature can lead to doubling of both 
the majority and minority carrier densities 
if the intrinsic carrier concentration 
doubles. 
a) True 
b) False 

c) None of these 
Answer: (a) 
Explanation: In extrinsic semiconductors, an 
increase in temperature can increase the 
intrinsic carrier concentration. Consequently, 
both the majority and minority carrier 
densities will also increase, potentially 
doubling if the intrinsic concentration 
doubles, as shown in the provided example. 

77. The presence of point defects like Frenkel 
and Schottky defects can alter the 
properties of a crystal. 
a) True 
b) False 
c) None of these 
Answer: (a) 
Explanation: Point defects, such as the 
Frenkel defect (missing ion from its lattice 
site and interstitial position) and Schottky 
defect (missing ion pairs), significantly 
influence the properties of crystalline solids. 

78. Which formula represents the heat energy 
absorbed or released by a substance? 
(a) Q = mcΔT  (b) Q = m/cΔT 
(c) Q = c/mΔT  (d) Q = mc/ΔT 
Answer: (a) 
Explanation: The formula Q = mcΔT shows 
that the heat energy (Q) is directly 
proportional to the mass (m), the specific 
heat capacity (c), and the change in 
temperature (ΔT). 

79. The specific heat capacity of a substance is 
dependent on: 
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(a) The mass of the substance. 
(b) The volume of the substance. 
(c) The nature of the substance. 
(d) The external pressure on the substance. 
Answer: (c) 
Explanation: Specific heat capacity is an 
intrinsic property of a material, meaning it 
depends on the substance's composition, not 
its mass or volume. 

80. Which of the following is an ideal property 
of an operational amplifier's input 
resistance? 
a) 0 Ω    b) 1 MΩ 
c) ∞ Ω   d) 10 Ω 
Answer: c) ∞ Ω 
Explanation: An ideal op-amp has infinite 
input resistance, meaning no current is 
drawn from the input signal source, and it 
does not load the signal. 

81. What is the primary function of 
the negative feedback in an op-amp circuit? 
a) To increase the output power 
b) To stabilize the circuit and control the 
gain 
c) To introduce oscillations 
d) To increase the open-loop gain 
Answer: b) To stabilize the circuit and 
control the gain 
Explanation: Negative feedback is crucial for 
making op-amp circuits stable and 
predictable by controlling the closed-loop 
gain and enabling the use of virtual ground 
and virtual short concepts. 

82. A voltage follower (or unity gain buffer) is a 
special case of which amplifier 
configuration? 
a) Inverting amplifier 
b) Summing amplifier 
c) Non-inverting amplifier 
d) Differentiator 
Answer: c) Non-inverting amplifier 
Explanation: In a voltage follower, the 
output is connected directly to the inverting 
input, and the input signal is applied to the 
non-inverting terminal, making it a non-
inverting amplifier with a gain of 1. 

83. What is the purpose of an amplitude 
limiter in an FM (Frequency Modulation) 
receiver? 
a) To increase the signal's frequency. 
b) To amplify the audio signal. 
c) To remove unwanted amplitude variations 
caused by noise. 
d) To filter out unwanted frequency 
components. 
Answer: c) To remove unwanted amplitude 
variations caused by noise. 
Explanation: FM is less susceptible to 
amplitude-based noise. An amplitude limiter 
in an FM receiver removes any residual 
amplitude variations, ensuring that only the 
frequency variations, which carry the 
information, are processed. 

84. What happens when overmodulation occurs 
in an AM signal? 
a) The carrier power increases significantly. 
b) The information in the message signal is 
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distorted or lost. 
c) The signal's frequency increases. 
d) The bandwidth of the signal decreases. 
Answer: b) The information in the message 
signal is distorted or lost. 
Explanation: Overmodulation occurs when 
the modulating signal's amplitude is too 
large, causing the amplitude of the modulated 
signal to swing beyond its limits. This results 
in the creation of unwanted distortion in the 
form of spurious sidebands. 

85. Which type of modulation is used for TV 
transmission of the picture signal? 
a) Frequency Modulation (FM) 
b) Phase Modulation (PM) 
c) Amplitude Modulation (AM) 
d) Pulse Width Modulation (PWM) 
Answer: c) Amplitude Modulation (AM) 
Explanation: In analog TV broadcasting, the 
picture signal is typically transmitted using 
amplitude modulation. 

86. A magnetic field does not interact with 
which of the following?(বনম্নবলবখত স্পকানবটে িলঙ্গ 
স্পিৌেক স্পক্ষত্র বিয়াশীল হয় না?) 
a) Moving electric charge (িলমান তিদু্ূবতক িাজব) 
b) Stationary electric charge (বস্থে তিদু্ূবতক িাজব) 
c) Moving permanent magnet (িলমান স্থায়ী িুেক 
d) Stationary permanent magnet (বস্থে স্থায়ী িুেক 
Answer: b) 
A magnetic field exerts force only on moving 
charges or moving magnets. A stationary 
electric charge experiences no force in a 
magnetic field because the magnetic force 
depends on the velocity of the charge 

(F=qv×B). Therefore, magnetic fields do not 
interact with stationary electric charges.( 
স্পিৌেক স্পক্ষত্র স্পকিল িলমান িাজব িা িলমান িুেলকে উপে 
িল প্রময় গ কলে। একবট বস্থে তিদু্ূবতক িাজব স্পিৌেক 
স্পক্ষলত্র স্পকালনা িল অনুিি কলে না, কাের্ স্পিৌেক িল 
িালজবে গবতে উপে বনিবে কলে (F=qv×B)। তাই স্পিৌেক 
স্পক্ষত্র বস্থে তিদু্ূবতক িালজবে িলঙ্গ বিয় শীল হয় না।) 

87. Two capacitors of capacity C1 and C2 are 
connected in parallel. What is the 
equivalent capacitance? (ক্ষমতা C1 এিাং C2 
বিবশষ্ট দু্বট িােকলক িমান্তোলিালি েুক্ত হলল তালদ্ে 
িমতুলূ িােকত্ব কত?) 
a) C1C2/(C1+C2)  b) C1+C2 
c) (C1+C2)/C2  d)C2/C1 
Answer: b) 

88. If two point charges, +Q and −Q, are 
separated by a distance d, what is the 
nature and magnitude dependence of the 
force between them?(েবদ্ দু্বট বিনু্দ িাজব +Q এিাং 
−Q দূ্েত্ব d দ্বাো পৃর্ক র্ালক, তলি তালদ্ে মলিূ িললে 
প্রকৃবত এিাং মালনে বনিবেতা কী হলি?) 
a)  Repulsive, proportional to Q2/d2 
(বিকষবর্িমবী, Q2/d2-এে িমানুপাবতক) 
b) Attractive, proportional to Q2/d2 
(আকষবর্িমবী, Q2/d2-এে িমানুপাবতক 
c) Repulsive, proportional to Q/d2 (বিকষবর্িমবী, 
Q/d2-এে িমানুপাবতক) 
d) Attractive, proportional to Q/d2 
(আকষবর্িমবী, Q/d2-এে িমানুপাবতক) 
Answer: c) 

89. A capacitor blocks ________ after a long 
time. (কূাপাবিটে দ্ীঘব িময় পলে ________ িািা 
স্পদ্য়।) 
ক) Alternating current (AC তব়িৎপ্রিাহ) 



 

 

খ) Direct current (DC তব়িৎপ্রিাহ) 
গ) Neither alternating nor direct current 
(স্পকালনা AC িা DC তব়িৎপ্রিাহ নয়) 
ঘ) Both alternating and direct current (উিয় 
AC এিাং DC তব়িৎপ্রিাহ) 
Answer: c) 
Explanation: Initially, a capacitor allows DC 
current to flow as it charges, but after a long 
time, the capacitor becomes fully charged 
and acts as an open circuit for DC. 
For AC, the capacitor continuously charges 
and discharges, so AC can pass through. 
Therefore, after a long time, a capacitor 
blocks DC but allows AC. 
(প্রার্বমকিালি, DC কূাপাবিটলেে মািূলম প্রিাবহত হলত 
পালে কাের্ এবট িাজব হলি। দ্ীঘব িময় পলে, কূাপাবিটে 
িমূ্পর্বিালি িাজব হময় োয় এিাং DC প্রিালহে জনূ ওলপন 
িাবকবলটে মলতা আিের্ কলে। AC স্পক্ষলত্র, কূাপাবিটে 
িমাগত িাজব ও বিিিাজব হয়, তাই AC প্রিাবহত হয়। 
িুতোাং, দ্ীঘব িময় পলে কূাপাবিটে DC ব্লক কলে, AC 
পাে হলত স্পদ্য়।) 

90. The experimental proof that electric charge 
is quantised was provided by which of the 
following? (বিদু্ূৎ আিান পবেমার্গতিালি বনবদ্বষ্ট 
(quantised) তা প্রমার্ কোে পেীক্ষামূলক প্রমার্ 
বনলিে স্পকানবটে মািূলম পাওয়া স্পগলছ?) 
a) Einstein’s study of the photoelectric 
effect(আইনোইলনে ফলটাইললকবট্রক প্রিাি িম্পবকবত 
গলিষর্া) 
b)  Frank-Hertz experiment(ফ্রাঙ্ক-হাটবজ পেীক্ষা) 
c) Millikan’s oil drop experiment(বমবলকান 
স্পতললে স্পফাোঁটা পেীক্ষা) 
d) Davisson–Germer experiment(িূাবিিন–
গােমাে পেীক্ষা) 

Answer: c) 
Explanation:  Millikan’s oil drop experiment  
Measured the charge of individual oil 
droplets. Found that all measured charges 
were integer multiples of a fundamental 
charge eee. This directly proved that electric 
charge is quantised. 

91. Two identical charges are placed at a 
distance r apart. If one charge is doubled 
and the distance is halved, the force 
becomes: (দু্বট অবিন্ন িাজবলক r  দূ্েলত্ব োখা 
হলয়লছ। েবদ্ একবট িাজব বদ্বগুর্ কো হয় এিাং দূ্েত্ব 
অলিবক কো হয়, তলি িল কতগুর্ িৃবি পায়?) 
a) 2 times (২ গুর্)  b) 8 times (৮ গুর্) 
c) 4 times (৪ গুর্)  d) 16 times (১৬ গুর্) 
Answer: b) 

92. Which of the following is not an active 
device? (বনলিে স্পকানবট এবিি বিিাইি নয়?) 
a) Transistors (ট্রানবজেে)   
b) Diodes (িালয়াি) 
c) ICs (ইবন্টলগ্রলটি িাবকবট) 
d) Capacitors (কূাপাবিটে) 
Answer: d) 
Explanation: Active devices can control 
current, amplify signals, or generate energy. 
Transistors, Diodes, ICs are active because 
they control or amplify current. Capacitors 
are passive devices because they only store 
energy temporarily and cannot amplify or 
generate energy. 

93. What is the capacitance of a capacitor 
which has a voltage of 4 V and a charge of 
16 C? (একবট িােলকে বিিি ৪ স্পিাল্ট এিাং িাজব 
১৬ কুলে হলল তাে িােকত্ব কত?) 



 

 

a) 2 F (২ ফূাোি)  b) 4 F (৪ ফূাোি) 
c) 6 F (৬ ফূাোি)  d) 8 F (৮ ফূাোি) 
Answer: d) 
Explanation: The capacitance C is given by: 
C=Q/V, Where Q = charge, V = voltage. 
Given: Q=16 C, V= 4 V ;  So the capacitance 
is C=Q/V = 16/4 = 4 F. 

94. The mass-energy relation is a direct 
consequence of which theory?  
a) Quantum Mechanics  
b) General Relativity  
c) Special Relativity  
d) Classical Mechanics 
Answer: c) Special Relativity 
Explanation: The mass-energy equivalence, 
expressed by  𝐸⃗=𝑚𝑐2, is a fundamental 
principle derived from Albert Einstein's 
theory of Special Relativity. 

95. If a mass of 1 kg is completely converted 
into energy, how much energy would be 
released? (Given 𝑐 =3×108 m/s)  
a) 3×108 J   b) 9×1016 J 
c) 1 J   d) 9×108 J 
Answer: b) 9×1016 J 
Explanation: Using 𝐸⃗=𝑚𝑐2, with 𝑚=1 kg and  
𝑐=3×108 m/s, the energy released is 
calculated as 𝐸⃗=(1 kg)×(3×108 m/s)2=9×1016 J. 

96. What happens to an object's kinetic energy 
when its velocity is doubled? 
a) It becomes two times greater. 
b) It becomes four times greater. 
c) It remains the same. 
d) It becomes half. 
Answer: (b) 

Explanation: Since kinetic energy depends 
on the velocity squared (v^2), doubling the 
velocity results in 2^2 = 4 times the original 
kinetic energy. 

97. What type of collision conserves both linear 
momentum and kinetic energy? 
a) Inelastic Collision 
b) Elastic Collision 
c) Destructive Collision 
d) None of the above 
Answer: (b) 
Explanation: In an elastic collision, the total 
linear momentum and the total kinetic 
energy of the system remain constant. 

98. Which factor does NOT directly affect the 
gravitational potential energy of an object? 

a) Mass of the object 
b) Height above the reference point 
c) Speed of the object 
d) Force of gravity 
Answer: c) Speed of the object 
Explanation: An object's speed determines 
its kinetic energy, not its gravitational 
potential energy. 

99. A block of mass 5 kg is at rest on a 
horizontal surface. The coefficient of static 
friction is 0.6. What is the maximum static 
frictional force? (Take g = 9.8 m/s²) 
a) 29.4 N   b) 5.0 N 
c) 49.0 N   d) 30.0 N 
Answer: a) 29.4 N 
Explanation: The maximum static frictional 
force (𝐹⃗𝑠) is given by the formula  𝐹⃗𝑠=𝜇𝑠𝑁, 
where 𝜇𝑠 is the coefficient of static friction 



 

 

and 𝑁 is the normal force. 
For an object on a horizontal surface, the 
normal force (𝑁) is equal to its weight 
(𝑚𝑔). 
Given,  
𝑁=𝑚𝑔=5 kg×9.8 m/s2=49 N 
𝐹⃗𝑠=𝜇𝑠𝑁=0.6×49 N=29.4 N 

100. A box begins to slide down an inclined 
plane when the angle of inclination is 30°. 
What is the coefficient of static friction? 
a) tan(30°)   b) sin(30°) 
c) cos(30°)   d) 1/tan(30°) 
Answer: a) tan(30°) 
Explanation: The angle of repose is the 
maximum angle of an inclined plane at 
which an object can rest without sliding 
down. At this angle, the tangent of the 
angle is equal to the coefficient of static 
friction (𝜇𝑠=tan(𝜃)). 

101. What process can convert a dielectric into 
a conductor? (স্পকান প্রবিয়ায় একবট 
িাইইললকবট্রকলক পবেিাহীলত রূপান্তবেত কো োয়?) 
a) By compressing it (িাপ প্রলয়াগ কলে) 
b) By doping it (স্পিাবপাং কেলল) 
c) By heating it (তাপ বদ্লল) 
d) By freezing it (বহমাবয়ত কেলল) 
Answer: c) 
Explanation: A dielectric is normally an 
insulator. But if it is heated to a very high 
temperature, its electrons gain sufficient 
energy to break free from their atomic 
bonds. This increases the number of free 
charge carriers, turning the dielectric into a 
conductor. 

102. An object is thrown vertically upwards 
with an initial velocity of 20 m/s. How high 
does it rise before coming to rest 
momentarily? (Take 𝑔=10 m/s2)  
a) 10 m   b) 20 m 
c) 40 m   d) 80 m 
Answer: b) 20 m 
Explanation: The third equation of motion, 
𝑣⃗2=𝑢2+2𝑎𝑠  is used. 

103. The work done by a force is zero when: 
A. The displacement is in the same direction 
as the force. 
B. The displacement is opposite to the 
direction of the force. 
C. The force is perpendicular to the 
displacement. 
D. The force is maximum. 
Answer: C. The force is perpendicular to the 
displacement. 
Explanation: Work done is defined as 
𝑊=𝐹⃗𝑑cos𝜃. When the force and 
displacement are perpendicular, the angle 
𝜃=90∘. Since cos(90∘)=0, the work done is 
zero. A classic example is a centripetal force 
acting on an object in uniform circular 
motion. 

104. The work done by a variable force is 
represented graphically as the area under 
which curve? 
a) Velocity-time graph 
b) Displacement-time graph 
c) Force-displacement graph 
d) Acceleration-time graph 
Answer: c) Force-displacement graph. 



 

 

105. Which of the following is an example of a 
conservative force? 
a) Frictional force b) Air resistance 
c) Gravitational force d) Viscous force 
Answer: c) 
Explanation: Gravitational force is a 
conservative force because the work it does 
on an object depends only on its change in 
height, not the path taken to get there. 
 

106. If an object moves in a closed loop and is 
only acted upon by a conservative force, 
what is the total work done? 
a) Positive 
b) Negative 
c) Zero 
d) Depends on the speed of the object 
Answer: c) 
Explanation: By definition, the net work 
done by a conservative force over any 
closed path is zero. 

107. Which of the following is a correct 
representation of the relationship between 
torque and angular momentum? 
a) dL/dt = r × F  b) dL/dt = r × v 
c) dL/dt = I × α  d) dL/dt = m × a 
Answer: a) dL/dt = r × F 

108. If a rigid object is rotating about a fixed 
axis, its angular momentum and angular 
velocity are: 
a) Always perpendicular 
b) Not necessarily parallel 
c) Always parallel 
d) Always opposite in direction 

Answer: c) Always parallel 
Explanation: For a fixed axis of rotation, the 
angular velocity vector and the angular 
momentum vector always point in the same 
direction. 

109. A particle of mass 𝑚 moves in a circle of 
radius 𝑟 with a uniform angular velocity 𝜔. 
What is the magnitude of its angular 
momentum about the center of the circle? 
a) 𝑚𝑟𝜔   b) 𝑚𝜔2𝑟 
c) 𝑚𝑟2𝜔   d) 12𝑚𝑟2𝜔 
Answer: c) 𝑚𝑟2𝜔 
Explanation: Angular momentum (𝐿) is the 
product of moment of inertia (𝐼) and 
angular velocity (𝜔) (𝐿=𝐼𝜔). For a particle in 
circular motion, 𝐿=𝑚𝑟2𝜔. 

110. If the angular momentum of a system 
remains constant, what happens to its 
rotational kinetic energy if its moment of 
inertia decreases? 
(a) Rotational kinetic energy will increase. 
(b) Rotational kinetic energy will decrease. 
(c) Rotational kinetic energy will remain 
constant. 
(d) Cannot be determined without more 
information. 
Answer: (b) Rotational kinetic energy will 
decrease. 

111. When does angular momentum remain 
constant? 
a) When the net external torque is zero. 
b) When the angular velocity increases. 
c) When the moment of inertia is constant. 
d) When the angular velocity is zero. 



 

 

Answer: a) When the net external torque is 
zero. 
Explanation: The law of conservation of 
angular momentum states that if the net 
external torque acting on a system is zero, 
its total angular momentum remains 
constant. 

112. A particle is placed inside a uniform 
spherical shell of mass 𝑀. The gravitational 
force on the particle is: 
A. Proportional to its distance from the center. 
B. Proportional to its distance from the shell. 
C. Zero. 
D. Depends on the particle's mass. 
Answer: C 
Explanation: 
This is a direct application of Newton's shell 
theorem. The gravitational force exerted by 
a uniform spherical shell on a particle 
inside it is zero, regardless of the particle's 
position. The force is non-zero only if the 
particle is outside the shell. 

113. In a manned satellite orbiting the Earth, 
astronauts experience weightlessness 
because: 
a) The acceleration due to gravity at that 
height is zero. 
b) The satellite is in a state of free fall 
towards the Earth. 
c) The normal force by the satellite on the 
astronaut is balanced by the Earth's 
attraction. 
d) The satellite is moving at a very high 
speed, cancelling out gravity. 

Answer: b) The satellite is in a state of free 
fall towards the Earth 
Explanation: Astronauts and the satellite are 
continuously falling towards the Earth under 
the influence of gravity. The experience of 
weightlessness comes from the absence of a 
normal force, as both the astronaut and the 
satellite accelerate towards Earth at the 
same rate 

114. According to Kepler's First Law of 
Planetary Motion, planets move around the 
Sun in: 
a) Circular orbits.  b) Parabolic orbits. 
c) Elliptical orbits with the Sun at one focus. 
d) Hyperbolic orbits. 
Answer:  c) Elliptical orbits with the Sun at 
one focus. 

115. The property of a solid which prevents it 
from changing its shape easily is called: 
a) Fluidity   b) Rigidity 
c) Compressibility d) Viscosity 
Answer: b) Rigidity 
Explanation: Solids possess a definite shape 
and volume because their constituent 
particles are held together by strong 
intermolecular forces in a fixed lattice 
structure. This makes them rigid and 
resistant to changes in shape. 

116. Surface tension is caused by: 
a) Adhesive forces between liquid and air. 
b) Cohesive forces among liquid molecules. 
c) Gravitational forces. 
d) Viscosity. 
Answer: b) Cohesive forces among liquid 



 

 

molecules. 
Explanation: Cohesive forces are the 
intermolecular attractive forces between 
similar molecules. In a liquid, the molecules 
at the surface are pulled inward by stronger 
cohesive forces from neighboring liquid 
molecules than by the weaker forces from 
the air molecules above. This inward pull 
minimizes the liquid's surface area and 
gives it an elastic-like quality. 
 

117. The ratio of dynamic viscosity to fluid 
density is called: 
a) Kinematic viscosity b) Specific weight 
c) Specific gravity d) Shear stress 
Answer: a) Kinematic viscosity 
Explanation: Kinematic viscosity (𝑣⃗) is 
defined as the ratio of dynamic viscosity (𝜇) 
to fluid density (𝜌), represented by the 
equation 𝑣⃗=𝜇/𝜌. 

118. When a spherical water drop of diameter 2 
mm splits into 8 small drops of equal size, 
the total surface area: 
a) Increases  b) Decreases 
c) Remains the same 
d) First increases, then decreases 
Answer: a) Increases 
Explanation: When a larger drop splits into 
smaller drops, the total volume remains the 
same, but the total surface area increases. 
More energy is required to increase the 
surface area, a process that is driven by 
surface tension. 

119. The stored potential energy in a stretched 
or compressed spring is given by: 
a) 𝑃𝐸⃗=1/2𝑘𝑥  b) 𝑃𝐸⃗=𝑘𝑥2 
c) 𝑃𝐸⃗=1/2𝑘𝑥2  d) 𝑃𝐸⃗=𝑘𝑥 
Answer: c) 𝑃𝐸⃗=1/2𝑘𝑥2 
Explanation: Elastic potential energy is the 
energy stored in a spring due to its 
compression or extension. It is calculated by 
the formula 
𝑃𝐸⃗=1/2𝑘𝑥2, where 𝑘 is the spring constant 
and 𝑥 is the displacement. 

120. A stiffer spring will have a: 
a) Lower spring constant 
b) Higher spring constant 
c) Spring constant of any value 
d) Spring constant that is difficult to predict 
Answer: b) Higher spring constant 
Explanation: The spring constant (𝑘) is a 
direct measure of stiffness. A high value of 
𝑘 means a greater force is required to 
produce a given amount of displacement, 
indicating a stiffer spring. 

121. Surface tension is the property of a liquid 
surface that tends to: 
a) Minimize its volume 
b) Maximize its area 
c) Minimize its surface area 
d) Increase its density 
Answer: c) Minimize its surface area 
Explanation: Surface tension arises from the 
cohesive forces between liquid 
molecules. Molecules at the surface are 
pulled inward and sideways, creating a 
tendency for the liquid surface to contract 



 

 

to the smallest possible area, similar to a 
stretched membrane. 

122. For a liquid in a capillary tube, the rise in 
height 'h' is given by the formula h = (2S 
cosθ) / (ρrg). What does 'S' represent in 
this formula? 
a) Density of the liquid 
b) Radius of the capillary tube 
c) Surface tension of the liquid 
d) Angle of contact 
Answer: c) Surface tension of the liquid 
Explanation: In the formula for capillary 
rise, 'S' stands for the surface tension of the 
liquid, which is the force per unit length 
that causes the liquid to rise. 
 

123. The work done in blowing a soap bubble of 
radius 𝑅 
with surface tension 𝑇 is:  
(a) 4𝜋𝑅2𝑇   (b) 8𝜋𝑅2𝑇 
(c) 4/3𝜋𝑅3𝑇  (d) 2𝜋𝑅𝑇 
Answer: (b) 8𝜋𝑅2𝑇 
Explanation: A soap bubble has two free 
surfaces (inner and outer). The total surface 
area of a soap bubble of radius 𝑅 is  
2×4𝜋𝑅2=8𝜋𝑅2 
. The work done in blowing the bubble is 
equal to the increase in surface energy, 
which is given by the product of surface 
tension and the change in surface area. 
Thus, work done 
𝑊=𝑇×(8𝜋𝑅2)=8𝜋𝑅2𝑇. 

124. How does increasing the temperature affect 
the viscosity of most liquids? 

A) It increases the viscosity. 
B) It decreases the viscosity. 
C) It has no effect on the viscosity. 
D) It increases viscosity up to a certain 
point, then decreases it. 
Answer: B) It decreases the viscosity. 
Explanation: For liquids, an increase in 
temperature gives molecules more kinetic 
energy, causing them to move more rapidly 
and overcome intermolecular forces more 
easily. This reduces the fluid's internal 
friction and, therefore, its viscosity. 

125. A rain drop falls through the air and 
eventually reaches a constant velocity. This 
is known as: 
A) Escape velocity  B) Critical velocity 
C) Terminal velocity D) Turbulent velocity 
Answer: C) Terminal velocity. 
Explanation: Terminal velocity is the 
constant velocity reached by a falling object 
when the drag force exerted by the fluid (in 
this case, air) becomes equal to the force of 
gravity. 

126. According to Bernoulli's theorem, for an 
ideal, steady, and incompressible fluid flow, 
the total energy per unit volume at any 
point is: 
a) Variable  b) Increasing 
c) Decreasing  d) Constant 
Answer: d) Constant 
Explanation: Bernoulli's theorem is a 
statement of the conservation of energy for 
a flowing fluid. It asserts that the total 
energy (pressure energy, kinetic energy, and 



 

 

potential energy) per unit volume remains 
constant along a streamline in an ideal flow. 

127. An airplane wing is designed with a curved 
top surface and a flatter bottom surface. 
How does this shape help generate lift? 
a) The air pressure above the wing is higher 
than the pressure below. 
b) The air speed below the wing is faster 
than the speed above. 
c) The air speed above the wing is faster, 
creating lower pressure. 
d) The air speed above the wing is slower, 
creating higher pressure. 
Answer: c) The air speed above the wing is 
faster, creating lower pressure. 
Explanation: 
The curved top surface of the wing causes 
the air flowing over it to travel a greater 
distance in the same amount of time as the 
air flowing under the flatter bottom surface. 
This makes the air speed higher above the 
wing. According to Bernoulli's principle, 
higher speed corresponds to lower pressure. 
The resulting pressure difference, with 
lower pressure above and higher pressure 
below, creates an upward force called 
dynamic lift. 

128. What is the magnetic susceptibility of a 
superconductor? (িুপােকন্ডািলেে স্পিৌেক 
িাংলিদ্নশীলতা কত?) 
a) 0 (শূনূ) 
b) Positive (িনাত্মক) 
c) Negative (ঋর্াত্মক) 

d) All of above could be (উপলেে িিগুললা হলত 
পালে) 
Answer: c) 
Explanation:A superconductor exhibits the 
Meissner effect, where it expels all magnetic 
field lines from its interior. This makes it a 
perfect diamagnet. The magnetic 
susceptibility (χ) of a perfect diamagnet is –
1, which means it is always negative. 
Therefore, superconductors have negative 
magnetic susceptibility.( িুপােকন্ডািে Meissner 
effect প্রদ্শবন কলে, স্পেখালন এবট স্পিতে স্পর্লক িি 
স্পিৌেক স্পক্ষত্র স্পিে কলে স্পদ্য়। এে ফলল এবট একবট বনখুোঁত 
িায়ামূাগলনট হয়। বনখুোঁত িায়ামূাগলনলটে স্পিৌেক 
িাংলিদ্নশীলতা (χ) = –1, অর্বাৎ িিিময় ঋর্াত্মক। তাই 
িুপােকন্ডািলেে স্পিৌেক িাংলিদ্নশীলতা ঋর্াত্মক।) 

129. Which of the following cannot be directly 
calculated using Gauss’s law? (বনম্নবলবখত 
স্পকানবট গাউলিে িূত্র িূিহাে কলে িোিবে বনর্বয় কো 
োয় না?) 
a) Electric field in irregular distribution 
(অবনয়বমত আিান িন্টলন তিদু্ূবতক স্পক্ষত্র) 
b) Electric field in spherical symmetry 
(স্পগালীয় প্রবতিালমূ তিদু্ূবতক স্পক্ষত্র) 
c) Electric field in cylindrical symmetry 
(স্পিলনাকাে প্রবতিালমূ তিদু্ূবতক স্পক্ষত্র) 
d) Electric flux through a closed surface 
(একবট আিি পৃষ্ঠ বদ্লয় তিদু্ূবতক ফ্লাে) 
Answer: c) 
Explanation: Gauss’s law is most useful 
when the charge distribution has high 
symmetry (spherical, cylindrical, or planar). 
In such cases, the electric field can be 
calculated directly. However, for an 



 

 

irregular distribution of charge, the 
symmetry is lost, so Gauss’s law cannot be 
directly applied to find the electric field. 
Instead, other methods like Coulomb’s law 
or integration are needed. Still, Gauss’s law 
can always calculate electric flux through 
any closed surface, regardless of 
symmetry.(গাউলিে িূত্র তখনই িিলিলয় কােবকে, 
েখন আিান িন্টনবট অতূন্ত প্রবতিম হয় (লগালীয়, 
স্পিলনাকাে িা িমতল প্রবতিামূ)। এই স্পক্ষলত্র তিদু্ূবতক 
স্পক্ষত্র িোিবে বনর্বয় কো োয়। বকন্তু েবদ্ আিান িন্টন 
অবনয়বমত হয়, তলি স্পকান প্রবতিামূ র্ালক না, ফলল 
গাউলিে িূত্র িূিহাে কলে িোিবে তিদু্ূবতক স্পক্ষত্র 
বনর্বয় িম্ভি নয়। এ স্পক্ষলত্র কুললেে িূত্র িা িমাকলন 
প্রলয়াগ কেলত হয়। তলি, স্পে স্পকালনা অিস্থালতই 
গাউলিে িূত্র বদ্লয় একবট আিি পৃষ্ঠ বদ্লয় ফ্লাে বনর্বয় 
কো িম্ভি।) 

130. What is the energy density (energy stored 
per unit volume) of a parallel-plate 
capacitor, in terms of the electric field E? 
(িমান্তোল পালতে িােলকে প্রবত একক আয়তলনে 
শবক্ত কত, স্পেখালন E হললা দু্বট পালত্রে মলিূ তিদু্ূবতক 
স্পক্ষত্র?) 
a) ϵ0E2/2   b) ϵ0E /2 
c) ϵ0E2/3   d) ϵ0E /3 
Answer: a) ϵ0E2/2 

131. The wave funtion must be: তরি ফাাংশন স্পকমন 
হয়: 
a) Normaliza  b) Continuous 
c) Differentiable  d) All of the above 
Answer: d) 
Explanation: A physically valid wave function 
in quantum mechanics must be normalizable, 
continuous, and differentiable 

132. Time period of seconds pendulum on moon 
(g_moon = g/6) is? একবট স্পিলকন্ড স্পদ্ালকলক িাোঁলদ্ 
স্পনয়া হলল স্পদ্ালনকাল কত হলি?(g_moon =g/6) 
a) 2 sec   b) 2√6 sec 
c) 2/√6 sec  d) 12sec 
Answer: b) 
Explanation: T ∝ 1/√g → T-moon = T-earth 
× √6 

133. Two waves y₁=5 sin(ωt) and y₂ = 5 sin(ωt + 
π/3)superpose. The amplitude of resultant 
wave is: দু্বট তেঙ্গ y₁ = 5 sin(ωt) এিাং y₂ = 5 
sin(ωt + π/3) িুপােপবজট হয়। পবের্ামী তেলঙ্গে 
বিিাে হল: 
a) 5   b) 5√3 
b) 10   d) 5√(2+√3) 
Answer: b) 
Explanation:  formula: A = 2A₀ 
cos(φ/2)=2×5×cos(π/6)=10×(√3/2)=5√3 

134. A particle is undergoing SHM with 
displacement given by  𝑥(𝑡)=𝐴sin(𝜔𝑡). What 
is the instantaneous velocity at the extreme 
position (where displacement is maximum)? 
a) Zero  
b) Maximum velocity  
c) Half the maximum velocity  
d) Equal to angular velocity 
Answer: a) Zero 
Explanation: At the extreme positions 
(amplitude, 𝐴), the particle momentarily 
stops before changing direction. Therefore, 
its instantaneous velocity is zero at these 
points. 

135. In the equation of motion for SHM, 𝑎=−𝜔2𝑥, 
what does 𝜔 represent? 



 

 

a) Amplitude  
b) Time Period  
c) Angular Frequency  
d) Frequency 
Answer: c) Angular Frequency 

136. A police car with a siren emitting a 
frequency of 700 Hz is moving towards a 
stationary observer at a speed of 30 m/s. If 
the speed of sound in air is 343 m/s, what 
is the frequency heard by the observer? 
Options: 
a) 767 Hz   b) 644 Hz 
c) 700 Hz   d) 750 Hz 
Answer: a) 767 Hz 
Explanation: In this scenario, the source is 
moving towards a stationary observer, and 
the observer's speed (𝑣⃗𝑜) is 0     ; 𝑓=700 Hz  
;𝑣⃗=343m/s    ; 𝑣⃗𝑠=30    ; 𝑣⃗𝑜=0 m/s 
The formula becomes: 
𝑓′=𝑓{𝑣⃗/(𝑣⃗−𝑣⃗𝑠)}=700(343/343−30)=700(343/313)
≈767 Hz 

137. Which of the following describes the 
apparent frequency when a sound source 
moves away from a stationary observer? 
Options: 
a) The apparent frequency is higher than 
the original frequency. 
b) The apparent frequency is lower than the 
original frequency. 
c) The apparent frequency is the same as 
the original frequency. 
d) The apparent frequency depends on the 
wavelength, not the source's speed. 

Answer: b) The apparent frequency is lower 
than the original frequency. 

138. In the context of the second law of 
thermodynamics, which of the following is 
the most accurate statement regarding 
entropy generation in an irreversible 
process? 
a) Entropy is generated only when heat is 
transferred across a finite temperature 
difference. 
b) Entropy generation is caused by all forms 
of irreversibilities, including friction, mixing, 
and finite-rate heat transfer. 
c) Entropy generation is a measure of the 
total heat transferred in a process. 
d) Entropy is not generated, but rather 
transferred from one system to another. 
Answer: b) Entropy generation is caused by 
all forms of irreversibilities, including 
friction, mixing, and finite-rate heat 
transfer. 

139. Which of the following thermodynamic 
processes is characterized by a constant 
temperature? 
(a) Isochoric Process (b) Isobaric Process 
(c) Adiabatic Process (d) Isothermal 
Process 
Answer: (d) Isothermal Process 
Explanation: An isothermal process is one 
where the temperature of the system 
remains constant. In an adiabatic process, 
there is no heat exchange with the 
surroundings, while in isochoric and isobaric 
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processes, volume and pressure, 
respectively, are kept constant. 

140. Which law states that for a fixed amount 
of gas, the volume is directly proportional 
to its absolute temperature at constant 
pressure? 
(a) Boyle's Law  (b) Charles's Law 
(c) Gay-Lussac's Law (d) Avogadro's Law 
Answer: (b) Charles's Law 
Explanation: Charles's Law describes this 
relationship, stating that V/T = constant at 
constant pressure and for a fixed amount of 
gas. 

141. A calorimeter is a device used to measure: 
(a) Electric potential 
(b) Heat changes in physical or chemical 
processes 
(c) Current direction 
(d) Absolute temperature 
Answer: (b) Heat changes in physical or 
chemical processes 
Explanation: A calorimeter is designed to 
insulate a system and measure the amount 
of heat absorbed or released during a 
process by monitoring temperature changes. 

142. For a system maintained at a constant 
temperature and volume, the condition for 
thermal equilibrium is that the Helmholtz 
free energy (𝐹⃗) is: 
a) Maximized. 
b) Minimizes. 
c) Zero. 
d) Dependent on the entropy of the system, 
but not its internal energy. 

Answer: B 
Explanation: At constant temperature and 
volume, equilibrium is reached when the 
Helmholtz free energy is minimized. 

143. Two gases, X and Y, are placed in thermal 
contact. Gas X has a higher average 
molecular speed than gas Y. Once thermal 
equilibrium is reached, which of the 
following is true? 
a) The average kinetic energy of molecules 
in Gas X will be higher than in Gas Y. 
b) The average kinetic energy of molecules 
in both gases will be equal. 
c) The total kinetic energy of Gas X will be 
equal to the total kinetic energy of Gas Y. 
D. The root-mean-square speed of Gas X will 
be equal to the root-mean-square speed of 
Gas Y. 
Answer: B 
Explanation: Temperature is proportional to 
the average kinetic energy of molecules. In 
thermal equilibrium, temperatures are equal, 
so average kinetic energies are also equal. 

144. Which of the following is an example of 
latent heat transfer in a meteorological 
context? 
a) Warm air rising near the equator. 
b) The formation of hail in a thunderstorm. 
c) The dew point temperature being 
reached. 
d) The temperature decrease with altitude. 
Answer: c) The dew point temperature being 
reached. 
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Explanation:The dew point is the 
temperature at which air becomes saturated 
with water vapor and condensation begins. 
When water vapor in the air condenses to 
form liquid water (dew or clouds), it 
releases the latent heat of vaporization 
(which is also the latent heat of 
condensation). This release of energy is a 
significant driver of weather systems, 
particularly thunderstorms. 

145. A capillary tube is dipped in water. Water 
rises to a height h. If the tube is replaced 
by one with half the radius, the new height 
will be:একবট তকবশক নল জলল িুিালনা হলল জল h 
উচ্চতায় ওলঠ। েবদ্ নলবট অলিবক িূািালিবে নল বদ্লয় 
প্রবতস্থাপন কো হয়, তলি নতুন উচ্চতা হলি: 
a) h   b) 2h 
c) 4h   d) h/2 
Answer: b) 
Explanation: The formula for capillary rise 
is: 
h = 2S cosθ / (ρgr) 

146. The supercooling of a liquid below its 
freezing point is an example of: 
a) A process where the latent heat of fusion 
is released slowly. 
b) A metastable state. 
c) A second-order phase transition. 
d) A system where the specific heat capacity 
is zero. 
Answer: b) A metastable state. 
Explanation: Supercooling occurs when a 
liquid is cooled below its freezing 
temperature without solidifying. The liquid 

phase is in a metastable state, meaning it is 
not at its lowest possible energy state but is 
temporarily stable because a sufficient 
energy fluctuation (required for nucleation) 
has not yet occurred. When the liquid 
eventually freezes, it releases the latent heat 
of fusion, and its temperature rises back to 
the freezing point. 

147. Which of the following is the poorest 
conductor of heat? 
a) Silver   b) Glass 
c) Copper   d) Aluminium 
Answer: b) Glass 
Explanation: Metals like silver, copper, and 
aluminum are good conductors of 
heat. Glass, however, is an excellent 
insulator and a poor conductor of heat. 

148. The Stefan-Boltzmann law describes heat 
transfer by: 
a) Conduction 
b) Convection 
c) Radiation 
d) Conduction and convection 
Answer: c) Radiation 
Explanation: The Stefan-Boltzmann law 
quantifies the total energy radiated by a 
black body per unit surface area and unit 
time as a function of its temperature. 

149. A simple pendulum is inside an elevator 
accelerating upward at g/2. Its time period 
becomes:একবট িেল স্পদ্ালক একবট বলফলটে বিতলে 
ো g/2 ত্বেলর্ উপলেে বদ্লক িললছ। এে পেবায়কাল 
হলি: 
a)  T₀/√(3/2)  b)  T₀/√(2/3) 



 

 

c)  T₀/√(2)   d)  T₀/√(3) 
Answer: b) 
Explanation: g_eff = g + g/2 = 3g/2 → T ∝ 
1/√g → T = T₀√(g/g_eff) = T₀√(2/3) 

150. Which quantity is not a state function in 
thermodynamics? 
(A) Internal Energy (B) Enthalpy 
(C) Entropy  (D) Work 
Answer: (D) Work 
Explanation: State functions are properties 
that depend only on the current state of the 
system, not on the path taken to reach that 
state. Internal energy, enthalpy, and entropy 
are all state functions. Work, however, is a 
path function because the amount of work 
done depends on the specific process or 
path the system follows. 

151. An object falls freely with constant 
acceleration. If it takes a time t to fall a 
distance of 𝑠1 , how much further will it 
fall in the next time interval, also t? 
A) 𝑠1  B) 2𝑠1 
C) 3𝑠1  D) 4s1 
Answer: C) 3𝑠1 
Explanation: For an object starting from rest 
and falling under constant acceleration, the 
distance covered in successive equal time 
intervals is proportional to the sequence of 
odd numbers (1, 3, 5, etc.). If the distance in 
the first interval t is 
𝑠1, the distance in the second interval t will 
be 3𝑠1. 

152. In the Born interpretation, the wave 
function ψ(x,t) is (িনব িূাখূায়, তেঙ্গ ফাাংশন 
ψ(x,t) হললা) 
a) A physical wave -একবট স্পিৌত তেঙ্গ 
b) A probability amplitude -একবট িম্ভািূতা 
বিিাে 
c) A classical field - একবট ক্লাবিকূাল স্পক্ষত্র 
d) An observable -একবট পেবলিক্ষর্লোগূ 
Answer: b) 
Explanation:So, ψ(x, t)  itself is a probability 
amplitude -complex-valued function whose 
squared magnitude gives probability. This is 
a fundamental postulate of quantum 
mechanics. 

153. The efficiency of a Carnot engine depends 
on: 
a) The amount of work done. 
b) The type of working substance. 
c) The speed of the engine. d) The 
temperature difference between the hot and 
cold reservoirs. 
Answer: (d) The temperature difference 
between the hot and cold reservoirs. 
Explanation: The maximum efficiency of a 
heat engine, described by a Carnot cycle, is 
solely dependent on the absolute 
temperatures of the hot and cold reservoirs 
between which the engine operates, 
according to the formula: Efficiency = 1 - 
(T_cold / T_hot). 
 

154. The commutator [Â, B ̂ ] is defined as: ( 
কবমউলটটে[Â, B ̂ ] কী দ্বাো িাংজ্ঞাবয়ত? 
a) ÂB̂ – B ̂ Â  b) B̂ Â – ÂB ̂ 



 

 

c) ÂB̂ + B ̂ Â  d) ÂB̂ / B ̂ Â 
Answer: a) 
Explanation: The Commutator of two 
operators A, B is the operator C = [A, B] 
such that C = AB − BA. 
If the operators A and B are scalar 
operators (such as the position operators) 
then AB = BA and the commutator is always 
zero. 

155. The unit of entropy in the SI system is: 
a) Joule per Kelvin (J/K) 
b) Joule per mole (J/mol) 
c) Kelvin per joule (K/J) d) Kelvin (K) 
Answer: (a) Joule per Kelvin (J/K) 
Explanation: Entropy (S) is a measure of the 
disorder or randomness of a system. Its SI 
unit is Joules per Kelvin. 

156. What is the primary assumption of the 
Kinetic Theory of Gases regarding gas 
molecules? 
(a) They are stationary. 
(b) They have negligible volume compared 
to the container's volume. 
(c) They are attracted to each other. 
(d) They move in a predictable, non-random 
path. 
Answer: (b) 
Explanation: The theory assumes gas 
molecules are in constant, random motion 
and that their individual volumes are 
insignificant compared to the vast empty 
spaces between them. 

157. Which of these conditions best describes a 
gas behaving ideally? 

(a) High temperature and high pressure. 
(b) Low temperature and low pressure. 
(c) High temperature and low pressure. 
(d) Low temperature and high pressure. 
Answer: (c) 
Explanation: Ideal gas behavior is 
approached when molecules are far apart 
(low pressure) and have high kinetic energy 
(high temperature), minimizing attractive 
forces and intermolecular interactions. 

158. What is the significance of the average 
velocity of gas molecules being zero? 
(a) All molecules have the same velocity. 
(b) The net momentum of the gas is zero. 
(c) The molecules have no kinetic energy. 
(d) The gas is not moving at all. 
Answer: (b) 
Explanation: Because gas molecules move in 
random directions, their velocities cancel 
out in the vector sum, resulting in a zero 
average velocity and zero net momentum. 

159. The binding energy of ⁴He is 28.3 MeV. 
What is its mass defect?( ⁴He-এে িন্ধন শবক্ত 
28.3 MeV। এে িে ত্রুবট কত?) 
a) 0.0304 u b) 0.0299 u 
c) 0.0312 u d) 0.0283 u 
Answer: (b) 
Explanation:  Δm = E/c² = 28.3/931.5 ≈ 
0.0304 u 
The binding energy is given as 28.3 MeV. To 
find the mass defect in atomic mass units, 
the conversion factor 1 amu=931.5 MeV/𝑐2 
is used. 



 

 

160. In the liquid drop model, the asymmetry 
energy term arises due to:(তেল স্পফাোঁটা মলিলল, 
অিমতা শবক্ত পদ্বট কী কােলর্ উৎপন্ন হয়?) 
a) Coulomb repulsion between protons 
(স্পপ্রাটনগুবলে মলিূ কুলে বিকষবর্) 
b) Excess neutrons over protons reducing 
binding (স্পপ্রাটলনে স্পিলয় স্পিবশ বনউট্রন র্াকায় িন্ধন 
কলম োওয়া) 
c) Surface tension effects (পৃষ্ঠটালনে প্রিাি) 
d) Pairing of identical nucleons (একই িেলনে 
বনউবক্লয়লনে স্পজা়িায়ন) 
Answer: (b) 
Explanation:  The asymmetry energy arises 
because unequal numbers of neutrons and 
protons lead to higher total kinetic energy 
due to the Pauli exclusion principle — 
reducing the binding energy of the nucleus. 

161. In a series LCR circuit, R = 10Ω, X_L = 20Ω, 
X_C = 10Ω. Impedance Z = ?স্পেবর্িি LCR 
িাবকবলট R = 10Ω, X_L = 20Ω, X_C = 10Ω। 
ইবম্পলিন্স Z = ? 
a) 10 Ω   b) 10√2 Ω 
c) 20√2 Ω   d) 20 Ω 
Answer: (b) 
Explanation:  Z = √(R² + (XL - XC)²) 
which results in Z = √(10² + (20 - 10)²) = 
√(100 + 10²) = √(100 + 100) = √200 ≈ 14.14Ω. 

162. If a point charge is placed at the center of 
a cube, what is the electric flux through 
one face of the cube? 
a) Q/ε₀   b) Q/4ε₀ 
c) Q/6ε₀   d) 0 
Answer: c) 

Explanation: The total flux through the cube 
is Q/ε₀ by Gauss's Law. Since a cube has 6 
identical faces, and the charge is at the 
center, the flux is distributed equally among 
them, making the flux through one face 
Q/6ε₀. 

163. For a dipole with moment p in a uniform 
electric field E, torque is maximum when 
angle between p and E is:একবট িাইলপাললে 
স্পিিে স্পমালমন্ট p একবট িুষম তব়িৎলক্ষত্র E-এে িালর্ 
স্পকার্ কত হলল টকব িলিবাচ্চ হয়? 
a) 0°   b) 90° 
c) 180°   d) 45° 
Answer: b) 
Explanation: 
The torque is maximized when the value of 
sin𝜃 is at its maximum. The maximum value 
of sin𝜃 is 1, which occurs when  𝜃=90∘. 

164. Why is a Gaussian surface with symmetry 
useful in applying Gauss's Law? 
a) It simplifies the calculation of the electric 
field by making the E⋅dA term constant or 
easily manageable. 
b) It increases the enclosed charge. 
c) It reduces the surface area. 
d) It always results in a zero electric field. 
Answer: a) 
Explanation: Gauss's Law is most powerful 
when applied to symmetrical charge 
distributions (like spherical, cylindrical, or 
planar) which allows for the choice of a 
symmetrical Gaussian surface that simplifies 
the integral to Φ = E⋅A. 



 

 

165. When light enters a denser medium, its:( 
েখন আললা একবট ঘন মািূলম প্রলিশ কলে, তখন 
এে:) 
a) Wavelength increases, frequency remains 
same (তেঙ্গদদ্ঘবূ িাল়ি, কম্পাঙ্ক অপবেিবতবত র্ালক) 
b) Wavelength decreases, frequency remains 
same (তেঙ্গদদ্ঘবূ কলম, কম্পাঙ্ক অপবেিবতবত র্ালক) 
c) Frequency increases, wavelength 
unchanged (কম্পাঙ্ক িাল়ি, তেঙ্গদদ্ঘবূ অপবেিবতবত 
র্ালক) 
d) Speed decreases, wavelength decreases 
(গবত কলম , তেঙ্গদদ্ঘবূ কলম ) 
Answer: a) 
Explanation: When light enters a denser 
medium, it slows down and bends towards 
the normal (the line perpendicular to the 
surface). This phenomenon is known 
as refraction, and it occurs because the 
speed of light changes as it moves from one 
medium to another. While the speed and 
wavelength of light decrease, its frequency 
remains constant. 

166. A diode is best described as a: 
a) Resistor 
b) Ohmic device 
c) Non-ohmic device 
d) Capacitor 
Answer: c) Non-ohmic device. 
Explanation: A non-ohmic resistance does 
not obey Ohm's Law, meaning its resistance 
changes with the voltage or current 
applied. A diode, which allows current to 
flow easily in one direction but blocks it in 

the other, is a classic example of a non-
ohmic device. 

167. In a series circuit, the current through 
each component is: 
a) Different 
b) The same 
c) Zero 
d) Depends on the component 
Answer: b) The same. 
Explanation: In a series circuit, there is only 
one path for the current to flow, so the 
current is identical at every point and 
through every component in the circuit. 

168. The maximum order m that can be 
observed for λ = 500 nm is: ( একবট বিফ্রূাকশন 
স্পগ্রবটাং-এ 5000 লাইন/লিবম আলছ। λ = 500 nm-এে 
জনূ পেবলিক্ষর্ কো োয় এমন িলিবাচ্চ িম m হল:) 
a) 2   b) 3 
c) 4   d) 5 
Answer: d) 
Explanation:  rearrange to solve for the 
maximum possible integer value of 
m: m_max ≤ d/λ 

169. The electromagnetic spectrum in order of 
increasing wavelength is: ( তাব়িতিুেক স্পেক্ট্রালম 
তোংগদদ্ঘবূ  িৃবিে বিনূাি  হলি:) 
a) Gamma rays → X-rays → UV → 
Visible→ IR → Microwaves → Radio waves 
b) Radio waves → Microwaves → IR 
→Visible→ UV →X-rays →Gamma rays 
c) Gamma rays → X-rays → IR →Visible→ 
UV →Microwaves →Radio waves 
d) Radio waves → Microwaves → UV 
→Visible→ IR →X-rays →Gamma rays 
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Answer: a) 
170. What happens to the inductive reactance of 

an AC supply when the frequency is 
increased? 
a) It decreases  b) It increases 
c) It remains the same d) It becomes zero 
Answer: b) It increases. 
Explanation: Inductive reactance (XL) is 
directly proportional to the frequency (f) 
and the inductance (L) (XL = 
2πfL). Therefore, increasing the frequency 
will increase the inductive reactance. 

171. The fine structure splitting in atomic 
spectra arises due to:  (  পােমার্বিক স্পেক্ট্রালমে 
িুক্ষ্ম কাঠালমা বিিাজন ঘলট স্পকন? )  
a) Nuclear spin ( বনউবক্লয় বেলনে কােলন) 
b) Spin-orbit ( বেন-অেবিট বমর্বিয়াে কােলর্ ) 
c) Relativistic correction ( আলপবক্ষক 
িাংলশািলনে কােলন) 
d) Both B and C (B ও C উিলয়ে কােলর্) 
Answer: b)  
Explanation: Fine structure splitting in 
atomic spectra arises primarily from 
the spin-orbit interaction, which is the weak 
interaction between the electron's intrinsic 
spin (its magnetic dipole moment) and the 
internal magnetic field created by its orbital 
motion around the nucleus. 

172. A current-carrying wire is next to a 
circular conducting loop, with the current 𝐼 
in the wire increasing. What is the direction 
of the induced current in the loop? 
A. Clockwise. 
B. Counter-clockwise. 

C. No current is induced. 
D. The direction depends on the distance 
from the wire. 
Answer: B 
Explanation: The increasing wire current 
produces an increasing magnetic field into 
the loop. By Lenz's law, the induced current 
creates an opposing field out of the page, 
leading to a counter-clockwise induced 
current. 

173. A bar magnet moves away from a solenoid. 
The induced current in the solenoid creates 
a magnetic pole that: 
A. Repels the magnet, resisting its motion. 
B. Attracts the magnet, resisting its motion. 
C. Repels the magnet, assisting its motion. 
D. Attracts the magnet, assisting its motion. 
Answer: B 
Explanation: As the magnet moves away, 
magnetic flux decreases. Lenz's law causes 
the induced current to create a magnetic 
field that opposes this change by attracting 
the magnet back, resisting its motion. 

174. In a three-level laser, population inversion 
occurs between:   ( বতন িেীয় স্পলজালে, পপুললশন 
ইনিােশন ঘলট:) 
a) Level 1 and 2  b) Level 2 and 3 
c) Level 1 and 3  d) Level 2 and 1 
Answer: c) 
Explanation:  In a three-level laser system, 
population inversion occurs between :  The 
upper laser level (E₂) and the lower laser 
level (E₁) 



 

 

175. For an interference pattern to be stable, 
the sources of light must be: 
a) Of the same intensity 
b) Of the same amplitude 
c) Coherent 
d) Of the same frequency but incoherent 
Answer: c) Coherent 
Explanation: Coherent sources maintain a 
constant phase difference between them, 
which is crucial for a stable and observable 
interference pattern. 

176. For greatest diffraction of a wave, the size 
of the obstacle or aperture should be: 
a) Much larger than the wavelength 
b) Much smaller than the wavelength 
c) Comparable to the wavelength 
d) Independent of the wavelength 
Answer: c) Comparable to the wavelength 
Explanation: Diffraction effects are most 
pronounced when the size of the opening or 
obstacle is similar in magnitude to the 
wavelength of the wave. 

177. A photon of energy  10 eV is scattered at  
90 degree. The energy of the scattered 
photon is approximately:  (10 eV শবক্তে একবট 
স্পফাটন ৯০° স্পকালর্ বিবক্ষপ্ত  হয়। বিবক্ষপ্ত   স্পফাটলনে 
শবক্ত প্রায়:) 
a) 10 eV  b) 9.9 eV 
c) 9.8 eV  d) 9.7eV 
Answer: b) 9.9 eV 
Explanation: Since the original energy (10 
eV) is much smaller than the electron rest 
energy (511 keV), Compton shift is 

negligible, and the photon loses almost no 
energy. 

178. Superconductivity was first discovered 
by:(িুপােকন্ডাকবটবিবট িিবপ্রর্ম স্পক আবিস্কাে কলেন? 
a) Onnes   b) Albert Einstein 
c) John Bardeen  d) Niels Bohr 
Answer: a) 
Explanation: Discovered in 1911 by Onnes in 
mercury at 4.2 K — first observation of zero 
resistance. 

179. If an electron and a proton have the same 
de Broglie wavelength, which has the 
greater kinetic energy? 
a) Electron 
b) Proton 
c) Both have the same kinetic energy 
d) It depends on the specific wavelength 
Answer: a) 
Explanation: The de Broglie wavelength (λ) 
is given by λ = h/p, where h is Planck's 
constant and p is the momentum. Kinetic 
energy (KE) is related to momentum by KE 
= p²/2m. If λ is the same, then p is the 
same for both particles. Since the electron 
has a much smaller mass (m) than the 
proton, the electron will have a greater 
kinetic energy (KE ∝ 1/m). 

180. A tunnel is dug along a diameter of Earth. 
The time period of oscillation of a particle 
dropped in it is:(পৃবর্িীে িূাি িোিে িু়িলঙ্গ স্পফলা 
কর্াে স্পদ্ালনকাল কত?) 
a) 2π√(R/g)  b) 2π√(g/R) 
c) π√(R/g)  d) Independent of R 
Answer: a) 



 

 

Explanation: When a particle is dropped into 
the tunnel along the diameter, it oscillates 
back and forth through the center of the 
Earth. The gravitational force on the particle 
is proportional to its distance from the 
Earth's center, which is a characteristic of 
SHM. Motion is SHM with T = 2π√(R/g) — 
same as orbital period at surface! 

181. Two planets have the same density but 
different radii. The ratio of their escape 
velocities is:(দু্বট গ্রলহে একই ঘনত্ব বকন্তু বিন্ন 
িূািািব হলল-এলদ্ে মুবক্তলিলগে অনুপাত হলিেঃ) 
a) R2/R1  b) (R2/R1)1/2 
c) (R2/R1)2 d) (R2/R1)3/2 
Answer: a) 
Explanation: If two planets have the same 
density but different radii, the ratio of their 
escape velocities is equal to the ratio of 
their radii. This is because escape velocity is 
proportional to the square root of the 
radius when density is constant (vₑ ∝ √ρ 
R²), and therefore, the ratio of escape 
velocities (vₑ₁/vₑ₂) will be equal to the ratio 
of their radii (R₁/R₂), for example, if the 
radius of planet A is twice that of planet B, 
the ratio of their escape velocities is 2:1. 

182. In a JFET, pinch-off voltage is the voltage 
at which:( একবট JFET এ, বপঞ্চ- অফ স্পিালল্টজ 
স্পকমন হলি?) 
a) Drain current becomes zero (স্পেন কালেন্ট 
শূনূ হয়) 
b) Channel is completely closed (িূালনল িমূ্পর্ব 
িন্ধ হয়) 

c) Gate current starts flowing (স্পগট কালেন্ট 
প্রিাবহত হওয়া শুরু হয়) 
d) Breakdown occurs (স্পব্রকিাউন ঘলট) 
Answer: b) 
Explanation:  In a JFET, pinch-off voltage is 
the voltage at which the channel is pinched 
off at the drain end and the drain current 
becomes constant (saturation begins). Pinch-
off voltage in a JFET is the gate-source 
voltage at which the channel is effectively 
"pinched off," meaning it is completely 
constricted, preventing any further current 
flow from flowing through the device. This 
results in the drain current becoming zero. 

183. In central force motion, which quantity is 
always conserved? ( স্পকন্দ্রমুখী িললে গবতলত স্পকান 
োবশবট িিবদ্া িাংেবক্ষত র্ালক?) 
a) Linear momentum — তেবখক িেলিগ 
b) Energy and angular momentum — শবক্ত ও 
স্পকৌবর্ক িেলিগ 
c) Torque — টকব 
d) Velocity — স্পিগ 
Answer: b) 
Explanation:  In central force 
motion, angular momentum is always 
conserved because the force is always 
directed towards or away from a fixed 
point, resulting in zero torque on the object. 

184. Which tensor describes spacetime 
curvature in General Relativity? িািাের্ 
আলপবক্ষকতা তলে (General Relativity) স্পকান 
স্পটনিে কাল-বিনূালিে (spacetime) িিতা ির্বনা 
কলে? 
a) Christoffel symbol Γ^λ_μν 
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b) Riemann curvature tensor R^ρ_σμν 
c) Stress-energy tensor T_μν 
d) Metric tensor g_μν 
Answer: b) 
Explanation:  1.Riemann tensor R^ρ_σμν 
encodes full spacetime curvature (20 
independent components). 
2.Ricci tensor (contraction of Riemann) and 
scalar appear in Einstein’s equations. 
3.Christoffel symbols are not tensors — they 
describe connection, not curvature. 
4.Metric defines distances; stress-energy is 
the source 

185. In a RADAR system, what does the beam 
width primarily determine? (োিাে বিলেলম 
বিম প্রস্থ মূলত কী বনিবাের্ কলে?) 
a) Range accuracy (স্পেি বনিুবলতা) 
b) Angular resolution (স্পকার্ীয় স্পেলজাবলউশন) 
c) Pulse duration (পাললিে তদ্ঘবূ) 
d) Frequency stability (বফ্রলকালয়বন্স বস্থবতশীলতা) 
Answer: b) 
Explanation: The beam width of a RADAR 
antenna determines its angular resolution, 
which is the ability to distinguish between 
two closely spaced targets in angle. A 
narrower beam width results in better 
angular resolution, allowing the RADAR to 
separate targets that are close together in 
direction. Range accuracy is determined by 
pulse duration, not beam width.(োিাে 
অূালন্টনাে বিম প্রস্থ স্পকার্ীয় স্পেলজাবলউশন বনিবাের্ 
কলে, অর্বাৎ দু্ইবট কাছাকাবছ অিস্থালনে টালগবটলক 
আলাদ্া কোে ক্ষমতা। কম বিম প্রস্থ হলল স্পকার্ীয় 
স্পেলজাবলউশন উন্নত হয়, ো োিােলক বদ্ক অনুোয়ী 

কাছাকাবছ টালগবট আলাদ্া কেলত িাহােূ কলে। স্পেি 
বনিুবলতা পালি তদ্ঘবূ দ্বাো বনিবাবেত হয়, বিম প্রস্থ দ্বাো 
নয়।) 

186. At constant temperature, if the volume of a 
gas is halved, its pressure will: 

 (a) Become one-third (b) Become one-half 
 (c) Double       (d) Become four times 
 Answer: (c) Double 
Explanation: According to Boyle's Law (at constant 
temperature), pressure is inversely proportional to 
volume. If the volume is halved, the pressure 
doubles. 
187. average kinetic energy of gas molecules is 

directly proportional to: 
 a) Volume  b) Pressure 
 c) Temperature  d) Mass 

Answer: (c) Temperature 
Explanation:  A fundamental principle of the 
kinetic theory of gases states that the 
average kinetic energy of the molecules is 
directly proportional to the absolute 
temperature of the gas. 

188. Which component is known as a "negative 
resistance" device? 
A) Resistor  B) Capacitor 
C) Zener Diode  D) Inductor 
Answer: C 
Explanation:  A Zener diode exhibits a 
specific type of negative resistance in its 
breakdown region, where increasing the 
voltage across it results in a decrease in its 
current. 

189. What is the purpose of a capacitor in a 
circuit? 
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A) To resist current flow 
B) To generate heat 
C) To store electrical energy in an electric 
field 
D) To amplify a signal 
Answer: C 
Explanation: A capacitor stores electrical 
energy in an electrostatic field between two 
conductors separated by an insulator 
(dielectric). It charges and discharges, 
affecting AC current and filtering out 
unwanted frequencies in circuits. 

190. If the uncertainty in position is Δx and the 
uncertainty in momentum is Δp, the 
Heisenberg Uncertainty principle states that: 
a) Δx + Δp ≥ ħ/2  b) Δx * Δp ≤ ħ/2 
c) Δx * Δp ≥ ħ/2  d) Δx / Δp ≥ ħ/2 
Answer: c) Δx * Δp ≥ ħ/2 
Solution: This is a direct statement of 
the Heisenberg Uncertainty Principle for 
position and momentum, where ħ is the 
reduced Planck constant. 

191. Which type of semiconductor device is 
commonly used in barcode readers? (িােলকাি 
বেিালে িািাের্িালি স্পকান িেলনে স্পিবমকন্ডািে 
বিিাইি িূিহৃত হয়?) 
a) Junction diode (জাংশন িালয়াি) 
b) Laser diode (স্পলজাে িালয়াি) 
c) Zener diode (স্পজনাে িালয়াি) 
d) Varactor diode (িূাোিে িালয়াি) 
Answer: c) 
Solution: Barcode readers use laser diodes to 
emit a focused beam of light that scans the 
barcode. The laser light reflects off the 

barcode’s black and white patterns, and a 
photodetector captures the reflected light to 
decode the information. Other diodes like 
junction, Zener, or varactor are not suitable 
for emitting the coherent and intense light 
required in barcode scanning. 

192. In a hexagonal crystal system, how many 
Bravais lattices are there? (স্পহোলগানাল বিোল 
বিলেলম কতবট ব্রাবিি লূাবটি আলছ?) 
a) 2  b) 1 
c) 3  d) 4 
Answer: b) 
Solution: (In the hexagonal crystal system, 
there is only one Bravais lattice, called the 
hexagonal lattice. This lattice is 
characterized by two equal axes at 120° in 
the basal plane and a third axis 
perpendicular to them. It forms the basis 
for hexagonal close-packed (HCP) structures 
found in metals like magnesium and 
zinc.)(লহোলগানাল বিোল বিলেলম স্পকিল একবট 
ব্রাবিি লূাবটি আলছ, ো স্পহোলগানাল লূাবটি নালম 
পবেবিত। এই লূাবটিবট তিবশষ্টূেুক্ত স্পে বিবি িমতলল 
দু্বট িমান অক্ষ ১২০° স্পকালর্ এিাং একবট তৃতীয় অক্ষ 
তালদ্ে লেিালি। এবট মূাগলনবিয়াম ও বজলঙ্কে মলতা 
িাতুলত পাওয়া স্পহোলগানাল স্পক্লাজ-পূাকি (HCP) 
কাঠালমাে বিবি ততবে কলে।) 

193. A crystal structure is formed by associating 
a basis with every point of a: (প্রবতবট বিনু্দে 
িালর্ একবট স্পিবিি েুক্ত কলে বিোল কাঠালমা ততবে 
হয়:) 
a) Unit cell (একক স্পকাষ) 
b) Bravais lattice (ব্রাবিি লূাবটি) 
c) Crystal system (বিোল বিলেম) 
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d) Reciprocal lattice (বেবিলপ্রাকূাল লূাবটি) 
Answer: b) 
Solution: (In crystallography, a Bravais 
lattice is a set of points in space arranged 
in such a way that each point has an 
identical environment. By associating a basis 
(a group of atoms) with each lattice point, a 
complete crystal structure is formed. This 
concept is fundamental to understanding 
periodicity, symmetry, and crystal 
classification.)(বিোললাগ্রাবফলত, একবট ব্রাবিি 
লূাবটি হললা এমন একবট বিনু্দে স্পিট ো এমনিালি 
স্থানান্তবেত র্ালক স্পে প্রবতবট বিনু্দে পবেলিশ একই 
র্ালক। প্রবতবট লূাবটি বিনু্দে িালর্ একবট স্পিবিি 
(আয়লনে একবট গ্রুপ) েুক্ত কলে িমূ্পর্ব বিোল 
কাঠালমা ততবে হয়। এই িাের্া বপবেয়বিবিবট, বিলমবট্র, 
এিাং বিোল স্পের্ীবিনূাি স্পিাঝাে জনূ গুরুত্বপূর্ব।) 
 

194. What does the abbreviation SCR stand for? 
(SCR-এে পূর্ব রূপ কী?) 
a) Silicate controlled rectifier 
b) Silicon controlled rectification 
c) Silicon controlled rectifier 
d) Silicate controlling rectification 
Answer: c) 
Explanation: An SCR is a type of 
semiconductor device used to control high 
power in AC and DC circuits. It acts as a 
switch that can turn on when a small gate 
current is applied, allowing current to flow 
from anode to cathode. The name “Silicon 
Controlled Rectifier” indicates that it is made 
of silicon and its conduction is controlled 
electronically.(SCR হললা একবট স্পিবমকন্ডািে 

বিিাইি ো AC এিাং DC িাবকবলট উচ্চ শবক্ত বনয়ন্ত্রলর্ে 
জনূ িূিহৃত হয়। এবট একবট িুইলিে মলতা কাজ কলে 
ো একবট স্পছাট স্পগট কালেন্ট প্রলয়াগ কেলল িালু হয় এিাং 
এলনাি স্পর্লক কূালর্াি পেবন্ত কালেন্ট প্রিাবহত হলত স্পদ্য়। 
“Silicon Controlled Rectifier” নামবট বনলদ্বশ কলে 
স্পে এবট বিবলকন বদ্লয় ততবে এিাং এে পবেিাবহতা 
ইললকট্রবনকিালি বনয়বন্ত্রত হয়।) 

195. Which of the following methods is not used 
to generate electron-hole pairs in electronic 
devices? (বনম্নবলবখত স্পকান পিবত ইললকট্রবনক 
বিিাইলি ইললকট্রন-লহাল েুগল ততবেে জনূ িূিহৃত 
হয় না?) 
a) Thermal excitation (তাপীয় উলিজনা) 
b) Impact ionization (প্রিাি আয়নায়ন) 
c) Photo excitation (ফলটা উলিজনা) 
d) Impurity injection (অশুবি/ইবম্পউবেবট 
ইনলজকশন) 
Answer: d) 
Explanation: Electron-hole pairs in 
semiconductors can be generated by thermal 
excitation (electrons gain enough thermal 
energy to jump from the valence band to the 
conduction band), impact ionization (high-
energy carriers generate additional pairs), 
and photo excitation (photons excite 
electrons across the bandgap). Impurity 
injection does not directly generate electron-
hole pairs; it modifies the conductivity by 
adding donor or acceptor atoms.(লিবমকন্ডািলে 
ইললকট্রন-লহাল েুগল তাপীয় উলিজনা (ইললকট্রন েলর্ষ্ট 
তাপীয় শবক্ত স্পপলয় িূাললন্স িূান্ড স্পর্লক কনিাকশন িূালন্ড 
োয়), প্রিাি আয়নায়ন (উচ্চ-শবক্ত িহনকােী অবতবেক্ত 
েুগল ততবে কলে), এিাং ফলটা উলিজনা (লফাটন 
ইললকট্রনলক িূান্ডগূাপ পাে কোয়) দ্বাো ততবে কো োয়। 



 

 

ইবম্পউবেবট ইনলজকশন িোিবে ইললকট্রন-লহাল েুগল 
ততবে কলে না; এবট শুিুমাত্র স্পিানে িা অূাকলিপ্টে 
পেমারু্ স্পোগ কলে পবেিাবহতা পবেিতবন কলে।) 
 

196. In the photoelectric effect, the maximum 
kinetic energy of the emitted photoelectrons 
depends on: 
a) The intensity of the incident light. 
b) The frequency of the incident light. 
c) The nature of the cathode material. 
d) The work function of the metal. 
Answer: b) 
Explanation: According to Einstein's 
photoelectric equation (E = W + KE), the 
maximum kinetic energy (KE) of 
photoelectrons is the difference between the 
incident photon's energy (E) and the metal's 
work function (W). Since photon energy 
depends on frequency (E = hf), a higher 
frequency incident light leads to higher 
kinetic energy of the emitted electrons. 

197. What is the significance of the threshold 
frequency (ν₀) in the photoelectric effect? 
a) The minimum intensity of light required 
for emission. 
b) The minimum frequency of incident 
radiation that causes photoelectric emission. 
c) The frequency at which the emitted 
electrons have zero kinetic energy. 
d) The frequency of the emitted 
photoelectrons. 
Answer: b) 
Explanation: The threshold frequency is the 
minimum frequency of incident light below 

which no photoelectric emission occurs, 
regardless of the intensity of the light. For 
emission to occur, the incident photon's 
energy (hf) must be greater than or equal to 
the work function (W₀ = hν₀) of the metal. 

198.  The Compton shift (Δλ) is given by Δλ = 
(h/m₀c)(1 - cos θ), where θ is the scattering 
angle. The Compton shift is maximum when: 
a) θ = 0°   b) θ = 90° 
c) θ = 180°  d) θ = 360° 
Answer: c) θ = 180° 
Explanation: The Compton shift is the 
difference between the final and initial 
wavelengths of the photon. In the formula, 
cos θ becomes -1 when θ = 180°. Thus, the 
shift is Δλ = (h/m₀c) (1 - (-1)) = 2(h/m₀c), 
which is the maximum possible value for 
the shift. 

199. Which of the following materials exhibits 
superconductivity at relatively high 
temperatures? (বনম্নবলবখত স্পকান পদ্ার্ব অলপক্ষাকৃত 
উচ্চ তাপমাত্রায় িুপােকন্ডাবিবিবট প্রদ্শবন কলে?) 
a) Mercury (Hg) 
b) Niobium-titanium (NbTi) 
c) YBa₂Cu₃O₇ 
d) Lead (Pb) 
Answer: c)  
Explanation: YBa₂Cu₃O₇, commonly known as 
YBCO, is a high-temperature superconductor, 
meaning it exhibits superconductivity at 
temperatures much higher than conventional 
superconductors like lead or mercury. High-
temperature superconductors are usually 
ceramic materials and have critical 
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temperatures above 77 K, allowing them to be 
cooled using liquid nitrogen rather than 
expensive liquid helium.(YBa₂Cu₃O₇, িািাের্িালি 
YBCO নালম পবেবিত, একবট উচ্চ-তাপমাত্রাে 
িুপােকন্ডািে, ো প্রিবলত িুপােকন্ডািে স্পেমন িীিা িা 
পােলদ্ে স্পিলয় অলনক উচ্চ তাপমাত্রায় িুপােকন্ডাবিবিবট 
প্রদ্শবন কলে। উচ্চ-তাপমাত্রাে িুপােকন্ডািে িািাের্ত 
বিোবমক পদ্ার্ব এিাং এলদ্ে িমাললািনামূলক তাপমাত্রা 77 
K এে উপলে, ো তালদ্ে তেল নাইলট্রালজন িূিহাে কলে 
শীতল কো িম্ভি কলে, িূয়িহুল তেল বহবলয়াম ছা়িাই।) 

200. If 200 g of water absorbs 418 J of heat, its 
temperature rises by 5 °C. What is the 

specific heat capacity of water? (েবদ্ ২০০ গ্রাম 
পাবন ৪১৮ জুল তাপ স্পশাষর্ কলে এিাং তাপমাত্রা ৫ °C 
স্পিল়ি োয়, তলি পাবনে আলপবক্ষক তাপ কত?) 
a) 4.18 J/g°C  b) 0.418 J/g°C 
c) 41.8 J/g°C  d) 418 J/g°C 
Answer: d)  
Explanation: আলপবক্ষক তাপ বনর্বলয়ে িূত্র: 
Q = mcΔT িা, c = Q/mΔT 
স্পেখালন,  Q = 418 J,  m = 200g = 0.2 kg, ΔT = 
5 °C = 5 K, 
c = Q/mΔT = 418/0.2 x 5 = 418 J/g°C 
 

 

 

 

 

Wishing all of you the best outcome.......... 

THANKS 


