Department of Physics

Nautical Physics–I (UCPH101)

Question Bank

Unit-I: Mechanics
Part-A

1. Define Circular motion.
2. What is Inertia?
3. What is moment of Inertia?
4. Write Newton’s gravitational law of motion.
5. Write the second Kepler’s law of planetary motion.
6. Write the first and third Kepler’s law of planetary motion.
7. Explain ‘apogee’ and ‘perigee’.
8. Why the value of ‘g’ is greater at the poles than at the equator?
9. Define orbital velocity.

10. Why the value of ‘g’ is smaller at the equator that at the poles?
11. What happens to g experienced by a body when it moves up the earth's surface?
12. Define Meta center.

13. Explain geostationary satellite.

14. Define escape velocity.
15. Determine Meta centric height of floating body.

16. What is meant by radius of gyration? What is its physical significance?

17. Distinguish between linear velocity and angular velocity.

18. Define Buoyancy?
19. For particle in a uniform circular motion speed is uniform but its velocity is not uniform, explain.

20. Define centripetal force?
21. Define centrifugal force?
22. What is a force of buoyancy? What is its effect?

23. Draw the Plimsoll lines.
24. What is reference line to draw Plimsoll line in the ships?

25. What are the basic factors are involved to draw Plimsoll line?

Part-B
1. How does value of ‘g’ vary on the earth? What are the factors responsible for this?
2. Explain variation of ‘g’ with respect to height of earth.
3. Explain variation of ‘g’ with respect to depth of earth.
4. Explain variation of ‘g’ with respect to rotation of earth.

5. State and explain Kepler's laws of planetary motion.

6. Derive an expressions orbital velocity of the earth's satellite

7. State the condition for stable equilibrium of a floating body and explain how this is taken care of in the design of a ship.

8. Derive the expression for Newton’s law of gravitation from Kepler’s law.
9. Derive the expression for escape velocity.

10. Define moment of inertia of a body. What is gyration?

11. Write the notes on stationary satellite with neat diagram.
12. Describe i) centripetal force and (ii) centrifugal force with neat diagram.

13. Give the theory of Plimsoll lines.

14. What are the steps involved in launching of a satellite
15. Explain Marine hydrometer. 
Part-C

1. Show that the value of ‘g’ is high at the surface of earth and decreases with the height and depth.
2. (a) Explain Kepler's laws of planetary motion. (b) Derive the expression for escape velocity
3. Derive the expression for escape and orbital velocities (Ve and Vo).
4. (a) Explain variation of ‘g’ with respect to depth of earth. (b) Derive an expressions orbital velocity of the earth's satellite

5. (a) Explain in details moment of inertia of a body. (b)  State and explain the condition for stable equilibrium of a floating body.

6. Write notes in details on (a) Stationary satellite and (b) Moment of inertia of a body.

7. (a)Explain the condition of equilibrium of a body freely floating in a liquid.

(b) What is metacentre and metacentric height?
8. (a) Write all three Kepler’s law of planetary motion. (b) Explain in details on launching of a satellite.
9. (a) Write about Plimsoll lines with neat diagram. (b) Explain Marine hydrometer
10. (a) What is International load line? What is its physical significance?

(b) Explain in detail on Marine hydrometer.
Unit-II: Acoustics and Ultrasonics
Part-A
1. Define wave motion?
2. Define transverse waves?
3. Define longitudinal wave?
4. Define ‘crest’ and ‘trough’

5. What is ‘compression’ in the longitudinal wave?
6. What is ‘rarefaction’ in the longitudinal wave?

7. Write the laws of transverse vibrations.
8. How can you classify sound waves?
9. How do you classify audible sound waves?

10. What is noise? What are the properties of noise?

11. What is meant by loudness of sound?

12. What is wave motion? Give the characteristics of wave motion.

13. How are frequency and pitch related to each other?

14. Give the characteristics of musical sound.


15. Define intensity of sound?
16. What is pitch?
17. What is the difference between a musical sound and noise?
18. What are ultrasonic waves?
19. Write applications of ultrasonics waves.

20. Write advantages of piezoelectric oscillator.
21. What is piezo electric effect?

22. What is inverse piezo electric effect?

23. Define Doppler effect
24. Write the formula for observer at rest source moving towards observer.
25. Mention the principle of a piezo electric oscillator.
Part-B
1. Determine the velocity of transverse waves in a string.
2. Explain the properties of transverse progressive waves?
3. State the laws of transverse vibration of strings.
4. Summarize the properties of longitudinal waves.
5. Define amplitude, displacement, time period, frequency and wavelength.
6. Explain what is meant by pitch, loudness and quality of a musical note and what factors determine them

7. How does the frequency of transverse vibration of a stretched string depend on i)the length of the string ii) the tension iii) the diameter iv) the mass per unit length of the wire v) the density of the wire

8. Explain the any four cases of Doppler Effect.

9. Explain the four cases of Doppler effect on both source and observer in motion

10. Explain the (a) pitch, (b) loudness and (c) timbre

11. What are the properties of ultrasonic waves

12. Explain piezoelectric effect and inverse piezoelectric effect.

13. What are the advantages and disadvantages of piezoelectric oscillators

14. Explain the application of ultrasonic waves

15. Explain the working of SONAR.
Part-C
1. Explain the laws of transverse vibration and derive the velocity of transverse waves in a stretched string.
2. Explain in details about the properties of transverse and longitudinal progressive waves with neat diagram.
3. How to measure the AC source frequency using sonometer and electromagnet?

4. What is Doppler Effect? Explain the different cases of Doppler Effect.
5. (a) What are the methods to produce ultrasonic waves? What are the properties of ultrasonic waves? (b) Advantages and disadvantages of piezoelectric oscillator.

6. (a) Explain piezoelectric effect and inverse piezoelectric effect with neat diagram. (b) What is SONAR and explain uses of SONAR.

7. Explain production of ultrasonic wave by inverse piezoelectric effect with construction and working. 

8. Explain in details about (a) Musical sound and noise, (b) Characteristics of musical sound and (c) Intensity and loudness. 
9. a) Describe how the depth of sea is determined using ultrasonic waves.

b) Calculate the depth of the sea using following data. Velocity of the ultrasonic wave in sea water is 1498 ms-1.  The time taken for the to and fro motion of the ultrasonic wave is 2.86s.
    10.   Describe in detail about ultrasonics and infrasonic waves. Explain in detail about 
ultrasonics properties and its applications
Unit-III: Optics

Part-A
1. What is an optical instrument?

2. Distinguish between optical microscope and compound microscope?

3. Write a short note on refracting astronomical telescopes?
4. What is diffraction?

5. Explain the compound microscope.

6. What do you mean by spherical and chromatic aberration of a lens?

7. Define aberration in lenses?
8. Write a short note on refracting astronomical telescopes.

9. What are the types and sub types of aberration?

10. What is resolving power?

11. What is resolving power of an optical instrument?

12. What is grating?

13. Define sextant?
14. What are the most common defects in the images produced by a single lens? How can these defects, remove?

15. Write a short note on achromatism?

16. Distinguish between chromatic and monochromatic aberrations.

17. What do you understand by angular magnification?

18. Explain the difference between Fraunhoffer and Fresnel diffraction.

19. Differentiate between interference and diffraction of light.

20. What is plane diffraction grating?
21. Differentiate between microscope and telescope?

22. Define interference?

23. What is Newton lens equation?
24. Define the term magnification?

25. What are binoculars?
                                                                         Part B

1. Discuss the Fresnel diffraction pattern due to a straight edge. Give the necessary theory.

2. Explain in detail about terrestrial telescope.
3. Derive the expression for resolving power of a telescope 

4. How would you correct for chromatic aberration in the case of a lens system in contact?

5. Distinguish between resolving power and magnifying power of a microscope.

6. Explain in detail about prism binocular.
7. Explain measurement of the height of the building using sextant.

8. Derive an expression for resolving power of a microscope?
9. With neat ray diagram explain spherical aberration in lenses.

10. Describe in detail about compound microscope?

11. Elaborately discuss the construction and theory of a plane diffraction grating.

12. Explain in detail about Fresnel diffraction?

13. Give a short note on astronomical telescope?

14. Derive the expression for Newton lens equation

15. Describe the methods used to minimize aberrations.
Part C

1. What is chromatic aberration? Explain the conditions for achromatism of two lenses placed in contact.

2. What do you understand by the resolving power of a telescope? Deduce an
expression for resolving power of a telescope.

3. What is spherical aberration? How it can be eliminated? Explain in detail about compound microscope.
4. (a) Describe in elaborately about reflecting telescopes.

(b)Discuss in detail about Fresnel and Fraunhoffer ‘s diffraction.
5. Discuss the construction and working of reflecting telescope.

6. Explain in detail about binoculars and sextant
7. (a) Elaborately discuss about terrestrial telescope.

(b) Derive the expression for resolving power of a telescope.
     8.     (a)Derive the expression for Newton lens equation

(b)Discuss the various methods used to minimize aberrations.

9.     (a) Sketch a neat ray diagram and to explain spherical aberration in lenses.
(b) Discuss in detail about compound microscope?

10.    Describe the terms resolving power, grating, magnification and refracting 
 
 astronomical telescopes

Unit-IV: Fundamentals of Electricity
Part-A

1. What is electric current?

2. What is electric potential?

3. What is resistance?

4. State the ohm's law.
5. Define electric resistivity.
6. Does the resistance of a conductor change with temperature?

7. Define electrical conductivity?
8. Write the two properties of conductor and semiconductor

9. Draw the circuit diagram for series combination of resistance with 20, 12, 8 and 5 Ω.
10. What is the potential difference between the ends of 16 Ω resistance, when a current of 1.5 A flows through it?
11. What is resistivity of wire ((), if length of wire 1 m and area of cross section of wire 1m2.
12. Write the condition of parallel circuit?
13. How are resistance and specific resistance related?

14. Resistors 3(, 6 ( and 12 (  are connected in parallel with supply voltage 240 volt. Calculate the total resistance and current?
15. The length and area of a wire is given as 0.2m and 0.5m2respectively. The resistance of that wire is 3Ω, calculate the resistivity?
16. The supply voltage of the circuit 220 volts and the resistance value is 60 (. Calculate the current flowing through the circuit.

17. How does the resistance of a conductor depend on length? 

18. How does the resistance of a conductor depend on area of cross section of a conductor? 
19. Write the formula for temperature coefficient of resistance of conducting medium.
20. Explain the principles of a capacitor.
21. State Kirchhoff’s first laws. 

22. What is the significance of junction rule? 

23. State Kirchhoff’s second law. 

24. What is the significance of loop rule? 

25. Write the condition for balance of Wheatstone’s network.

Part-B
1. Explain the kirchoff's laws with neat diagram?
2. Explain various factors influencing resistance of a conductor.

3. Explain temperature coefficient of resistance of conducting materials.

4. Describe in detail about temperature coefficient of resistance of insulators
5. Give a short note on temperature coefficient of resistance of semiconductors.
6. Illustrate in detail about Wheatstone ’s bridge.
7. How specific resistance of a conductor measured using Post office box.

8. Describe briefly about principle of a capacitor?

9. Derive an expression of capacitance of a parallel plate capacitor?

10. Derive an expression for effective capacitance of capacitor connected in series.
11. Derive an expression for effective capacitance of capacitor connected in parallel.
12. Derive an expression for energy stored in a capacitor?

13. How will you derive an expression for effective resistances in series.
14. How will you obtain an expression for effective resistances in parallel.
15. Distinguish the difference between conductor, semiconductor and insulator.
Part-C
1. (a) Explain in details Kirchhoff’s first and second laws with neat diagram. (b) Explain temperature coefficient of resistance of conducting materials
2. Explain the applications of Kirchhoff’s laws to wheatsone’s bridge.
3. Explain the post office box in detail. Obtain an expression of specific resistance of the material of a given wire.
4. (a) Derive an expression of effective resistance of resistor in series and parallel. 

(b) Explain in detail about conductor, semiconductor and insulator.
5. Derive an expression for capacitance of parallel plate capacitor.
6. Explain in detail about factors affecting resistance of a conductor. Describe about temperature coefficient of resistance of conductors and semiconductors.
7. (a) Derive an expression for effective capacitance of capacitor connected in series and parallel. (b) Explain electrical résistance and resistivity.
8. (a) Distinguish the difference between conductor, semiconductor and insulator. (b)Describe an experiment to determine the resistance of a wire using a post office box.

9. (a) Derive an expression of capacitance of capacitors combination in series and parallel. (b) Prove that the energy of a charged capacitor is 
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10. Calculate the loss of energy when two conductors of capacity C1  and C2 are charged to potentials V1 and V2 respectively is brought in contact.

Unit-V: Heating and magnetic effect of electric current
Part-A
1. What is Joule’s law of electric heating.

2. Define electrical fuse?

3. Describe in brief about navigation of lights?

4. Define magnetic flux?

5. Define Biot and Savart’s law

6. What is cork screw rule?
7. Describe in brief about right hand thumb rule.
8. Write an expression for magnetic field on the axis of a solenoid?

9. Write any two applications of heating effect.

10. What is the principle of maximum heat?

11. Write an expression for magnetic field along the axis of a current carrying coil.

12. Define magnetic flux density?

13. Write down the expression for maximum power from a battery

14. What is the heat developed in a conductor?
15. Draw the diagram of Joule’s calorimeter.
16. Two long parallel wires each carrying a current of 10 A in the same direction are separated by 10cm. Calculate the force between the wires per unit length.
17. Define magnetic moment.

18. What is a solenoid?
19. Define magnetic field intensity?

20. What is the S.I. Unit of electric power? How many joules are in one watt-hour?
21. Define electric current and its units.
22. What are the applications of solenoid?

23. What is electric welding?
24. Define electric furnace?

25. What is electric heater?
Part-B
1. Describe in detail about Joule’s laws of heating by electric current.
2. Elaborately discuss the applications of heating effect.
3. Derive an expression of maximum power from a battery.
4. Describe in detail about navigation lights?
5. State and explain Biot and Savart’s law?

6. Derive an expression for magnetic field at a point due to a straight long current carrying conductor.
7. Derive an expression for magnetic field on the axis of a solenoid?
8. Derive an expression for magnetic field along the axis of a current carrying coil?
9.  Explain in detail about cork screw rule and right hand thumb rule.
10. Discuss briefly about a solenoid


11. Describe magnetic field intensity and magnetic flux?
12. Describe in detail about magnetic flux density and magnetic susceptibility?

13. A potential difference of 130,000 V is applied to power cables of total resistance 3 ohms. The current through the cables is 9 amperes. Calculate (i) the power input to the cables and the power dissipated in the cables.
14.  Discuss in detail about carbon arc?

15. A generator supplies power to a factory through cables of total resistance 10 ohms. The potential difference at the generator is 500 volts and the power output is 50 kilowatts. Calculate (i) the power supplied at the factory and (ii) the potential difference at the factory.

Part-C

1. What is joule’s law of heating? Explain the verification of joule law of heating.
2. (a) Derive an expression for magnetic field at a point due to a straight long current carrying conductor.
(b)  Derive an expression for magnetic field on the axis of a solenoid?
3.  State and explain Biot and Savart’s law?. Derive an expression for magnetic field along the axis of a current carrying coil?
4. Explain the Cork screw rule, Right hand thumb and Joule’s law of electric heating?
5. Forty similar electric bulbs are connected in series across a 220 V supply. After one bulb is fused, the remaining 39 are connected again in series across the same supply, In which case will there be more illumination and why?
6. (a) A heating coil is designed to consume 1000 watts when connected to 250 volts supply mains. Find (i) the resistance of the coil, (ii) the current taken from the mains when four similar coils are connected in parallel and (iii) the energy consumed by the combination in 8 hours
(b) In starting the engine of an automobile, the work done by the battery is 3000 J and 250 C of charge flows through the motor. Calculate the potential difference between the terminals of the battery.
7. (a) Explain in detail about Joule’s laws of heating by electric current.  
     (b)Discuss the applications of heating effect.
8. Elaborately discuss about a solenoid and its applications?
9. Explain in detail about cork screw rule, right hand thumb rule, magnetic field intensity and magnetic flux?
10. Discuss in detail about electric fuse, heater, electric welding and carbon arc.
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