
 

 

 

 

 

 

 

 

 

 

Chapter 15 

Molecular theory of gases: 
1. Long : Prove the formula of the pressure of gas P = 1 𝜌𝑣2 

3 

2. Long : Average translational kinetic energy is Directly proportional to absolute temperature. 

(K.E) a.v = 3/2 K T 

3. Short : Write the postulates of kinetic molecular theory of gas. Also derive general gas 

equation. 

 

Chapter 16 

First law of thermodynamics 
1. Long : State First law of thermodynamics with its Applications (Isobaric, Iso choric and 

Isothermal) 

2. Long : Define molar specific heat. Why a gas has two molar specific heats? Prove that Cp – 

CV = R 

 

Chapter 17 

Second law of thermodynamics 
1. Long : What is Carnot engine? Describe Carnot cycle and derive the formula of the efficiency 

of Carnot engine 

2. Short: State second law of thermodynamics (Both statements). Also prove that both 

statements are equivalent 

3. Short: Petrol engine and its process, Diesel engine and its properties 

4. Short: Define Entropy. Also describe law of entropy. 

5. Short: Refrigerator and efficiency (COP), Diagram , Formula of COP 
 
 

Chapter 18 

Magnetic Field 
6. Short : Force on a current caring conductor in magnetic field 

7. Long : Describe an experiment of finding e/m ratio of electron. 

8. Long : State Ampere's Law. Application of ampere law Solenoid and Toroid 

9. Short : Define magnetic flux and magnetic flux density. 

10. Short : Conversion of Galvanometer into ammeter and voltmeter 

11. Long : Describe the construction and working of a moving coil galvanometer with the help of 

a neat diagram. Show that the current (I) is directly proportional to the deflection (θ). 



 

 

Chapter 19 

Electromagnetic Induction 
12. Short: Faraday's law of electromagnetic induction and Factors 

13. Short: What is motional emf? Derive its formula. 

14. Short: What is meant by Eddy current? What are the effects of Eddy current. 

15. Short: Define Mutual induction also write its formula. 

16. Short: Define Self Induction also write its formula. 

17. Long : What is Transformer? Describe its types and derive the formula of the efficiency of 

Transformer 

18. Long : Describe the construction and working of A.C. generator, also derive the formula of 

emf.. 
 

 
 

 
19. Short: A.C through inductor 

20. Short: RLC circuit 

Chapter 20 

Alternating current 

21. Short: A.C through RC series circuit 

22. Short: A.C through RL series circuit 

23. Short: A.C through RLC series circuit 

24. Short: Resonance of parallel RLC A.C circuit 
 

 
 

 
1. Short : Young’s modulus 

2. Short : Shear modulus 

3. Short : Bulk modulus 

Chapter 21 

Physics of Solid 

4. Short : Super Conductor and applications 

 

Chapter 22 

Solid state of electronic 
25. Short : Semi-conductor P type and n type 

26. Short : Forward and reverse Bias 

27. Short : Half wave and full wave rectification 

28. Short : PN Junction Diode. 
 
 

 

Chapter 23 

Digital Electronic 
29. Short : Demonstration of logical gate in simple circuits 



 

 

𝑝 

Chapter 24 

Relativity 
30. Short : Differentiate between inertial and non inertial frame reference 

31. Short : Postulate of special theory of relativity 

32. Short : Postulate of General theory of relativity 

33. Short : Consequence of special theory of relativity 

 

Chapter 25 

Quantum Physics 
1. Short : What do you know about Black body Radiation? Laws of classical explanation of black 

body radiation 

2. Long : Describe the Compton effect qualitatively. 

3. Long : What is Photoelectric effect? Describe the Photoelectric effect Phenomenon. 

4. Long : Explain the Photoelectric effect on quantum theory. 

5. Short : Describe conservation laws in Pair Production and annihilation of matter 

 

Chapter 26 

Atomic Physics 
1 1 1 

1. Long : Derive expression for radius, energy, wave number 
 

= 𝑅𝐻 ( 2 − 
𝑛2) 

2. Long : How X-ray produce explain construction and working 

3. Long : What is LASER? Describe its principle also define Helium-Neon laser, how it produced? 

4. Short : Properties of laser 

5. Short : Uses of laser 

6. Short : What are the general safety if handling laser 

 

Chapter 27 

Nuclear Physics 
1. Long : Mass spectrograph and its principle 

2. Short : Define activity also state law of radioactive decay? 

3. Short : Write the equations which show the disintegration in the nucleus of radioactive 

element due to the emission of alpha, beta and Gama ray. 

4. Short : Nuclear fission and nuclear fusion reactions 

5. Short : Describe nuclear fission as a chain reaction. 

6. Short : Define the term mass defect and binding energy. 

7. Short : Write a short note on Nuclear Reactor 



 

 

Chapter 28 

Particle Physics 

1. Short : Describe the construction and working of Cloud Chamber 

2. Short : Describe the construction and working of Geiger muller counter 
 

 

Numerical 

Chapter 15 

15.6. The molar mass of nitrogen gas N2 is 28gmol-1. For 100g of nitrogen, calculate. 

(a) the number of moles. (Ans: (a) 3.57 mole) 

(b) the volume occupied at room temperature (20°C) and pressure of 1.01 x 105 Pa. (Ans: (b) 

0.086m3) 

15.8. Calculate the root mean square speed of hydrogen molecules at 0°C and 1.0 atm 

pressure. Assuming hydrogen to be an ideal gas. The density of hydrogen is 8.99 x 10-2 

kg/m3. (Ans: 1835.86ms-1) 

15.9. Calculate the root mean square speed of hydrogen molecule at 500K (mass of proton 

=1.67 x 10-27 kg and K = 1.38 x 10-34 J/molecule .K) (Ans: 2489.49ms-1) 

15.10. (a) Determine the average value of the Kinetic energy of the particles of an ideal gas 

at 10°C and at 40°C. (Ans: 5.86x10-21J, 6.48x10-21J) 

(b) What is the Kinetic energy per mole of an ideal gas at these temperatures? 

(Ans: 3526.57J, 3901J) 

Chapter 16 

2. A piston compresses a gas adiabatically. If the initial volume is 0.02 m3 and the final 

volume is 0.01 m3, and the initial pressure is 200 kPa, determine the final pressure. Assume 

the gas behaves ideally. (400 kPa) 

3. A system undergoes an isobaric process where the pressure is kept constant at 15 kPa. If 

the volume increases from 0.05 m3 to 0.08m3 and change in internal energy be 150j. 

calculate the heat added to the system. (600 J) 

5. A gas undergoes a cyclic process, starting at point A with a volume of 0.02 m3, going to B 

(isochoric heating), then to C (isothermal expansion), and finally back to A. If the heat added 

during isothermal expansion is 1000 J and the heat rejected during isochoric heating is 500 J, 

calculate the net work done by the system. (500 J) 

7. A 50 g piece of copper at 100°C is placed in 200 g of water at 20°C. If the final 

temperature of the system is 30°C, calculate the specific heat capacity of copper. (Specific 

heat capacity of water = 4.18 J/gC) (2.39 J/g°C) 



 

 

8. How much heat is required to raise the temperature of 1 kg of lead from 25°C to 100°C? 

(Specific heat capacity of lead = 0.128 J/g°C). (0240J). 

 

 

Chapter 17 

1. A Carnot engine takes 2000J of heat from a reservoir at 500K does some work, and 

discards some heat to a reservoir at 350K. How much heat is discarded, how much work 

does the engine do, and what is the efficiency? (Ans: 1400J, 600J, 30%) 

4. Temperature difference between the surface water and bottom water Manchester Lake 

might be 5°C.Assuming the surface water to be at 20°C. What highest efficiency a steam 

engine could have if it operates between these two temperatures? (Ans: 1.71%) 

5. A heat engine works at the rate of 500kW. The efficiency of the engine is 30%. Calculate 

the loss of heat per hour. (Ans: 4.2 x 109J) 

8. A Carnot engine absorbs 52kJ as heat and exhaust 36kJ as heat in each cycle. Calculate: 

(a) The engine efficiency 

(b) The work done per cycle in kilojoules. [Ans (a) 30.76% (b) 16KJ] 

Chapter 18 

2. The poles of a horse shoe magnet measures 8cm x 3.2cm.the magnetic flux density 

between the magnet poles is 80mT. Outside of the magnet the magnetic flux density is zero. 

Calculate the magnetic flux density between the poles of a magnet.(2.048x10-4 Wb) 

3. A wire 1.80 m long carries a current of 13.0 A and makes an angle of 35.0° with a uniform 

magnetic field of magnitude B = 1.50T. Calculate the magnetic force on the wire. (19.46 N) 

5. A moving coil galvanometer has resistance of 50 ohm and it gives full scale deflection at 

4mA current. A voltmeter is made using this galvanometer and a 5Kohms resistance. 

Calculate the maximum voltage that can be measured using this voltmeter. (Ans:20.2V) 

8. What is flux density at a distance of 0.1m in air from along straight conductor carrying a 

current of 6.5 A. calculate the force per on a similar parallel conductor at a distance of 0.1m 

from the first and carrying a current of 3A. (Ans: 13×10-6 Weber/m2, 39×10-6N). 

Chapter 19 

3. Two coils are placed close to each other. If a change in current of 3 A/s in the first coil 

induces an EMF of 4V in the second coil, calculate the mutual inductance. (1.33H) 

4. A transformer has 200 turns in the primary coil and 400 turns in the secondary col. If the 

primary voltage is 120 V, calculate the secondary voltage fora step-up transformer. (240V) 

5. An inductor with an inductance of 0.02H has a current flowing through it of 2 A. Calculate 

the energy stored in the inductor. (0.04J) 



 

 

6. A coil stores energy in form of electric potential energy of0.2J when it carries a current of 

2A. Calculate the inductance of coil. (0.1H) 

7. An AC generator produces an alternating current with a maximum voltage of 240 V. If the 

frequency of the generated AC is 50 Hz, calculate the peak value of the voltage. (339V) 

9. A conductor of length 0.4 m moves at a velocity of 5 m/s perpendicular to a magnetic 

field of 0.3 T. Calculate the motional EMF induced in the conductor. (0.6V) 

Chapter 20 

1. A resistor (R) of 20 ohms is connected in series with a capacitor (C) of 10 F in an AC 

circuit with a frequency of 50 Hz. Calculate the total impedance? (Ans. 3182 ohms) 

2. For an inductor with an inductance (L) of 0.5 H and a frequency of 100 Hz, calculate the 

inductive reactance? (Ans. 314.16 ohms) 

3. In an RL circuit, the resistance (R) is 30 ohms, and the inductance (L) is 0.2 H. Calculate the 

total impedance at a frequency of 60 Hz? (Ans. 81.1ohms) 

4. In an RC circuit, the resistance (R) is 50 ohms, and the capacitance (C) is 20 F. Calculate 

the capacitive reactance? (Ans. 31.83 ohms) 

6. In a series RL circuit, the resistance (R) is 25 ohms, and the inductance (L) is 0.1 H. 

Calculate the phase angle and impedance at a frequency of 80 Hz? (63.8o, 502 ohms) 

8. In an RLC circuit, the resistance (R) is 50 ohms, the inductance (L) is 0.1 H, and the 

capacitance (C) is 50 F. Calculate the resonance frequency? (Ans. 70.7Hz) 

Chapter 21 

1. The lead' in pencils is a graphite composition with a Young's modulus of 1.0 x 109 N/m2. 

Calculate the change in length of the lead in an automatic pencil if you tap it straight into 

the pencil with a force of 4.0 N. The lead is 0.50 mm in diameter and 60 mm long. (Ans. 

1.0mm) 

2. A wire of 2.2 m long and 2.25 mm in diameter, when stretched by a weight of 8.8 kg, its 

length has been increased by 0.25 mm. Find the stress, strain, and Young's modulus of the 

material of the wire. Given g = 9.8 ms-2. (Ans. 2.2 x 107 N/m, 1.14 x 10-4, 2 x 1011 N/m2) 

3. A farmer making juice fills a glass bottle to the brim and caps it tightly. The juice expands 

more than the glass when it warms up, in such a way that the volume increases by 0.2% (i.e., 
𝑉 

=2 x 10-3) relative to the space available. Calculate the normal force exerted by the juice 
𝑉𝑂 

per square centimetre, if its bulk modulus is 1.8 x 109 N/m2. Assuming that the bottle does 

not break. (Ans. 432 N/cm2) 

4. The elastic limit of copper is 1.5 x 108 N/m2. It is to be stretched by a load of 10 kg. Find 

the diameter of the wire if the elastic limit is not to be exceeded. (Ans. 0.912 mm) 



 

 

7. Calculate the change in volume of a lead block of volume 1.3 m3 subjected to a pressure 

of 12 atm. Also, calculate the compressibility of lead. Given the bulk modulus as B = 80x109 

N/m2. (1.97 x 10-5 m3, 1.25 x 10-11 N/m) 

Chapter 22 

1. A Ge diode has a voltage drop of 0.4 V when 12 mA flow through it. If the same 470 Ohm 

is used, what battery voltage is needed? (6.04 V) 

2. A semiconductor diode laser has a peak emission wavelength of 1.55 m. Find its band 

gap in eV. (0.8 eV) 

Chapter 24 

2. How fast would a rocket have to go relative to an observer for its length to be contracted 

to 99% of its length at rest? (Ans: 42.45 x 106m/s) 

4. At what speed is a particle moving if the mass is equal to three times its rest mass? 

(Ans:
2√2 

𝑐) 
3 

6. Calculate the rest energy of an electron in joules and in electron volts. (Ans: 8.2x 10-14J, 

0.511MeV] 
 

8. At what velocity does the K.E. of a particle equal its rest energy? (Ans:√
3 

2 

 

 
𝑐 

9. A particle of rest mass mo moves with speed  
√2 

. Calculate its mass, momentum, total 

 
  

energy and kinetic energy. (Ans: √2mo, mọc, √2 moc2, 0.41 moc2) 

Chapter 25 

4. A light source of wavelength illuminates a metal and ejects photoelectrons with a 

maximum kinetic energy of 1.0 eV. A second light source with half the wavelength of the 

first ejects photoelectrons with a maximum kinetic energy of 4.0 eV. Determine the work 

function of the metal. (2 eV) 

5. A 430 nm violet light is an incident on a calcium photo electrode with a work function of 

2.71 eV. Find the energy of the incident photons and the maximum kinetic energy of ejected 

electrons. (2,88 eV, 0.17 eV) 

6. Cut-off frequency for the photoelectric effect in some materials is 8x 1013 Hz. When the 

incident light has a frequency of 1.2x 1014 Hz, the stopping potential is measured as –0.16 V. 

Estimate a value of Planck's constant from these data and determine the percentage error 

of your estimation. (5.17 eV, 1.30 V) 

8. X-rays with an energy of 300 keV undergo Compton scattering with a target. If the 

scattered X-rays are detected at 30° relative to the incident X-rays, determine the Compton 

c) 



 

 

3 

29 

9 8 

27 

27 

shift at this angle, the energy of the scattered X-rays, and the energy of the recoiling 

electron. (0.35 pm, 278keV, 22keV) 

Chapter 26 

3. What are the (a) energy, (b) magnitude of the momentum, and (c) wavelength of the 

photon emitted when a hydrogen atom undergoes a transition from a state with n -3 to a 

state with n= 1? (Ans. (a) 12.1 eV (b) 6.45 X 10-27 N.s (c) 102 nm) 

4. What is the energy of the photon emitted by hydrogen atom when the hydrogen atom 

changes directly from the n=5 state to the n=2 state? (Ans. 2.85 eV) 

5. How much work must be done to pull apart the electron and the proton that make up the 

hydrogen atom if the atom is initially in (a) its ground state and (b) the state with n =3? (Ans. 

(a) 13.6 eV (b) 1.51 eV) 

6. (a) What is the wavelength of light for the least energetic photon emitted in the Balmer 

series of the hydrogen atom spectrum lines? (b) What is the wavelength of the series limit? 

(a) 659 nm (b) 366 nm) 

7. A laser emits light with a wavelength of 632.8 nm and has a power output of 55 mW. 

Calculate the energy of one photon emitted by this laser. (Ans. 3.14 X 10-19 J) 

Chapter 27 

3. Find the binding energy (in MeV) for lithium 7 Li (atomic mass =7.016 003 u). (Ans: 39.2 

MeV] 

4. The binding energy of a nucleus is 225.0 MeV. What is the mass defect of the nucleus in 

atomic mass units? |Ans: 0.2415 ul 

5. A copper penny has a mass of 3.0 g. Determine the energy (in MeV) that would be 

required to break all the copper nuclei into their constituent protons and neutrons. Ignore 

the energy that binds the electrons to the nucleus and the energy that binds one atom to 

another in the structure of the metal. For simplicity, assume that all the copper nuclei are 
63𝐶𝑢 (atomic mass = 62.939 598 u). |Ans: 1.51249x10*MeV 

6. Write the ß decay process for each of the following nuclei with their proper chemical 

symbols including Z and A for each daughter nucleus: (a) 18𝐹 (b) 150. (Ans: (a), (b) ) 

7. A device used in radiation therapy for cancer contains 0.50 g of cobalt 60𝐶𝑜 (59.933 819 

u). The half-life of 60𝐶𝑜 is 5.27 years. Determine the activity of the radioactive material. 

(Ans: 2.10x1013 decays/second (Bq)) 

 


