Question Bank

Course: Engineering Physics –I 



Sub. Code: UCPHC01
Programme : B.E (all Branches) & B.Tech (FPT) 
Semester : I
Course objective

1.  Students should gain an understanding on basic mechanics of solids and fluids

2.  Students should be able to distinguish between various heat transfer mechanisms and describe the behavior of light.

3.  Students should be able define and apply the principles of electricity and magnetism for designing electrical circuits

Course outcome 

1. To apply the laws of basic mechanics of solids and fluids for solving engineering problems

2. To apply the concepts mechanics to design machines.

3. To demonstrate concepts of fluid at rest and motion.

4. To design experiments to determine the elastic limit of different materials

5. To interpret the basic heat laws and behavior of light.

6. To explain the concepts of electromagnetic induction and their applications 

Unit I: Mechanics

Section - A

1. Define force.

2. Define inertia.

3. Give the unit of force and velocity.

4. What is an impulsive force?

5. State Newton’s second law of motion.

6. State Newton’s third law of motion.

7. State Newton’s first law of motion.

8. What is frictional force?

9. Define angle of friction.

10. Define limiting friction

11. What is meant by static friction?

12. What is dynamic friction?

13. Define co-efficient of friction.

14. What is the formula for centripetal force?

15. Mention any two advantages of friction.

16. Define impulse.

17.  Define simple harmonic motion.

18. What are centripetal forces?

19. What are centrifugal forces?

20. What is the time period of a simple pendulum with a length of 0.5 cm?.

21. State Newton’s law of gravitation. 

22. State Kepler’s laws of planetary motion.

23. Define orbital velocity.

24. Define escape velocity.

25. Calculate Earth’s escape velocity.

Section - B

1. State and explain Newton’s laws of motion.

2. State the laws of friction.

3. A cricket ball weighing 156 g is moving at 54 km·hr−1 towards a batsman. It is hit by the batsman back towards the bowler at 36 km·hr−1. Calculate

(i) The ball's impulse, and

(ii)The average force exerted by the bat if the ball is in contact with the bat for 0, 13 s.

4. A bullet of mass 20 g strikes a target at 300 m·s−1 and exits at 200 m·s−1. The tip of the bullet takes 0, 0001 s to pass through the target. Determine,
(i) The change of momentum of the bullet

(ii) The impulse of the bullet

(iii) The magnitude of the force experienced by the bullet.
5. Show, Impulse is the change in momentum.
6. Describe i) centripetal force and (ii) centrifugal force.

7. State and explain Kepler’s laws of planetary motion.

8. Explain the principle of launching of a satellite.

9. What are satellites? Classify them.

10. Define and derive the expression for orbital velocity.
11. Define and derive the formula for escape velocity.
12. State and explain Newton’s law of gravitation.
13. A force of 98N is required to pull a body of mass 100kg over ice,What is the coefficient of friction?
14. A body of mass 6kg revolves in a circle of radius 3m with a velocity of 10ms-1. Calculate the force which must act on the body to maintain the motion.
15. Write a short notes on impulse and impact.
Section - C

1. Derive the expression for Time period of a simple pendulum with necessary diagrams. Also state laws of simple pendulum.
2. Describe the principle, construction and working of a governors in steam engine with necessary diagram.

3. Derive the expression for Time period of a conical pendulum with necessary diagrams.

4. Derive an expressions for orbital velocityand escape velocities.

5. Deduce Newton’s law of gravitation from Kepler’s law. Also explain law of gravitation.
6. State the law of friction and explain the coefficient of friction in detail.

7. What is simple harmonic motion? Derive an expression for simple harmonic motion.

8. What are the types of friction? Explain the cause of friction in detail.

9. (a) Explain the angle of friction. (5)

(b) A block is placed on a inclined plane. The plane is then raised until it makes an angle with the horizontal plane. If the coefficient of the friction for block and plane is 0.3. Find the value of angle of friction. (5)

    10.  A particle executing a SHM in a straight line makes 120 complete oscillations in 1 min     
            and its maximum velocity is 6( m/s. Find the length of the path and maximum  
            acceleration.
Unit II: Hydrostatics and Hydrodynamics
Section - A

1. Define fluid.

2. State Pascal’s law.

3. State Archimedes  principle.

4. State Bernoulli’s theorem.

5. Write the Bernoulli’s equation.

6. What is venturimeter?

7. What is the principle of venturimeter?

8. Define hydrostatic pressure.
9. Define centre of pressure.

10. Define viscosity.

11. State stokes law.
12. Define coefficient of viscosity.

13. Define surface tension.

14. Define angle of contact.

15. Define viscous force.

16. Define capillarity.

17. What is a force of buoyancy? What is its effect?

18. State laws of floatation.
19. Give the applications of Bernoulli’s theorem.

20. Define metacentre.

21.  Define metacentric height.
22. What are Plimmsoll lines?

23. What is the use of manometer?
24. Draw a neat labeled diagram of an ventrimeter.

25. Define centre of buoyancy.
Section - B

1. Explain the laws of floatation. 
2. An 80 kg metal cylinder 2m long and with each end of area 25 cm2 stands vertically on one end. What pressure does the cylinder exert on the floor?

3. Explain the stability of equilibrium of a body floating in a liquid.

4. Explain the working of differential manometer.
5. What is capillartity? Illustrate with water and merecury.
6. Define and explain surface tension with examples.

7. Derive the formula for surface tension using the principle of capillarity.

8. State and explain stokes law.

9. Derive the Stokes formula for coefficient of viscosity of a liquid.

10. Determine  coefficient of viscosity of a liquid by Stokes method.

11. Explain Plimsoll lines.

12. A venturimeter whose diameter is 0.06m is inserted into a horizontal pipeline of diameter 0.1m. It is found that the difference of pressure between the mainline and the throat is 0.08m of water. Find the rate of flow of water in the pipeline.
13. Calculate the difference in pressure if the manometer shows difference in levels of water in the limbs is 15 cm. 

14. A venturimeter whose diameter is 0.05m is inserted into a horizontal pipeline of diameter 0.1m. It is found that the difference of pressure between the mainline and the throat is 0.15m of water. Clculate the velocity of water in the pipeline.
15. Calculate the surface tension of water if it rises to a height of 4.2 cm in a capillary tube dipped vertically in it. Radius of the capillary tube is 3.5× 10-4 m. 
Section - C
1. State and prove Bernoulli’s theorem 

2. Derive the expression for centre of pressure of a rectangular lamina immersed in a homogeneous liquid at rest with one side on the surface.

3. Derive the expression for centre of pressure of a triangular lamina immersed in a homogeneous liquid with its vertex on the surface and base is parallel to liquid surface.

4. Derive the expression for the metacentric height of a ship and give an experimental method for its determination.

5. Describe the experiment to determine coefficient of viscosity of a liquid.
6. Explain (i) Stability of equiblirium of floating bodies and (ii) Plimsoll lines. 
7. A capillary tube of bore 0.84 mm is dipped into a liquid of density 840 kgm-3 and surface tension 0.049 Nm-1. Find the rise of the liquid in the tube.
8. A capillary tube of internal diameter 0.6 mm is dipped into a liquid of density 1140     kgm-3. The liquid rises to a height of 2.6 cm in the capillary tube. If the angle of contact of liquid with glass is 550, calculate the surface tension of the liquid.
9. Describe the principle and working of ventrimeter.

10. Explain the phenomenon of surface tension, capillary rise and
capillary dip.
Unit III: Properties of Matter
Section – A

1. Define elasticity. 

2. What is elasticity of a body?

3. What is plasticity?

4. What are plastic bodies?

5. Define stress.

6. Dimensional formula of stress is same as that of the pressure. Is it true or false?

7. Define strain.

8. Define linear strain.

9. Define bulk strain.

10. Define shearing strain. 

11. Define elastic limit.

12. Define modulus of elasticity.

13. State Hooke’s law.

14. Define Young`s modulus.

15. Define shear modulus, or modulus of rigidity.

16. Define bulk modulus.

17. Define Poisson’s ratio.

18. What is mean by a beam?

19. What is a cantilever?

20. Give any two applications of cantilever

21. Define torsion.

22.  What is the work done by the torque in a torsional pendulum?

23.  What are the applications of torsional pendulum

24. Consider an iron rod with a cross-sectional area of 3.81 cm2 that has a force of 66,700 N applied to it. Find the stress in the rod.

25. A Spherical ball contracts in volume by 0.01 %. When subjected to a normal pressure of 108 Nm-2. Find the bulk modulus of the material. 
Section B

1. Explain the different types of moduli of elasticity?

2. Define i) Young’s modulus ii) Bulk Modulus

3. Derive an expression to find the time period of a torsional pendulum.

4. What is torsional pendulum? Derive an expression for rigidity modulus by torsional oscillation.

5. Define strain and mention its types. Define each.

6. Define the terms i) Beam and ii) Bending moment

7. Obtain an expression for bending moment.

8. Describe an experiment to determine by using uniform bending.

9. Describe an experiment to determine young’s by using non-uniform bending.

10. A force of 2 Kg-wt stretches steel wire having diameter 1mm and length 2 cm. Calculate increase in length of wire and strain (Y=2 x 1011 N/m2 ).

11. A steel wire of length 1 m and diameter 0.2 mm is elongated by 1 mm due to weight of 3.14 Kg. Determine Young’s modulus of steel wire.

12. A copper wire of 3 meter length and 1 mm diameter is subjected to a tension of 5 kg weight. Calculate the elongation produced in the wire if the young’s modulus of elasticity of copper is 120 GPa. 

13. In an experiment a bar of length 1.5 m is clamped horizontally at one end and a load of 0.1 kg attached at its free end. Calculate the depression at the loaded end if Young’s modulus is 9.78 x 1010 Nm-2 and the bar is of breath 2.4 mm and thickness is 0.05 cm. 

14. What is bending moment? Show that the bending moment of a beam is Ylg/R .

15.  Uniform rectangular bar 1 m long, 2 cm broad and 0.5 cm thick is supported on its flat face symmetrically on two knife edges 70 cm apart. If loads of 200 g are hang from the two ends. The elevation of the centre of the bar is 48 cm. find the young’s modulus of the bar. 
Section C

1. Derive an expression for moment of a couple required to twist one end of a cylinder when the other end is fixed.

2. Describe the relevant theory and experiment to find the rigidity modulus of the material of a wire by torsional pendulum method. 

3. What is a cantilever? Obtain an expression for the depression at the free end of a thin light beam clamped at horizontally at one end of the cantilever.

4. Describe with relevant theory, an experiment to determine the Young’s modulus of the material of a bar by uniform bending. 

5. Describe with relevant theory, an experiment to determine the Young’s modulus of the material of a bar by non-uniform bending. 

6. State and Explain Hooke’s Law. Describe the three types of modulus of elasticity in detail. 
7. Derive an expression for the internal bending moment of a beam in terms of radius of curvature.

8. Write short notes on stress strain diagram. 

9. Explain the factors affecting the elasticity.

10. A circular cantilever of radius 1.2 cm and length 1.5 m is fixed at one end. In the other end, a load of 2 kg is applied. The young’s modulus of the cantilever is 19.5 × 1010Nm-2. Find the depression produced. 
Unit IV- Heat and Light

Section A
1. State and explain First Law of Thermodynamics.

2. Explain why cp is greater than cv.

3. State Boyle’s law.

4. What are the modes of heat transfer? Explain it briefly.

5. State Stefan’s law.

6. State Wein’s displacement law.

7. State Rayleigh Jeans Law.

8. State Charles’s Law.

9. Explain Zeroth Law of thermodynamics.

10. Define Molar heat capacity at constant pressure. 

11. What is Specific heat capacity?

12. Define Molar heat capacity at constant volume.

13. Explain the properties of thermal radiation.

14. Define Absorptive Power.

15. Define Emissive Power.

16. What is Perfect black body?

17. Define Interference.

18. What is constructive Interference?

19. What is destructive Interference?

20. Define Diffraction.

21. What is Fresnel diffraction?

22. What is Fraunhofer diffraction?

23. What is Resolving Power?
24. What is the use of diffraction grating?

25. What is the main difference between Fresnel and Fraunhofer diffraction?

Section B

1. Derive and explain the relation between Cp and Cv.

2. Suppose that the rod is made of copper, is 45.0 cm long, and has a cross-sectional area of 1.25 cm2. Let TH = 100.0(C and TC = 0.0(C (a) what is the ﬁnal steady-state temperature gradient along the rod? (b) What is the heat current in the rod in the ﬁnal steady state? (c) What is the ﬁnal steady-state temperature at a point in the rod 12.0 cm from its left end?

3. Explain the energy distribution in blackbody radiation with diagram.

4. Define the term thermal conductivity and explain the coefficient of thermal conductivity.

5. What is a thermodynamic system? Differentiate between open system, closed system and isolated system.

6. State and explain zeroth, first, and second Law thermodynamics.

7. Calculate the specific heat capacity of air at constant volume, given that specific heat capacity at constant pressure is 993 J (kg mol-1) K-1, density of air at N.T.P is1.3293 kg m-3.

8.  Calculate the difference in the two specific heat capacities of one gram of helium, given that the molecular weight of helium = 4 and the gram molecular volume of helium at N.T.P = 22.4 liters.

10. Write short notes on constructive and destructive interference.

11. Write short notes on limits of resolution.
12. Derive the perfect gas equation by using Boyle’s law and Charles’s law.
13. The total area of glass window pane is 0.5 m2. Calculate how much heat isconducted / hour through the pane if thickness of glass is 0.6 cm. the inside temperature is 23(C and outside temperature is 2(C.  The value of ‘K’ for glass is 1.0 W/m/K.
14. What is Radiation and explain the properties of thermal radiations.

15. Describe the modes of heat transfer and explain their applications.
Section - C 

1. Describe the Lee’s Disc experiment method with diagram to determine the thermal conductivity of a poor conductor.  

2. Describe Radial flow of heat to determine thermal conductivity of a bad conductor.

3. Define interference and explain two source interference of light in detail.

4. Explain and derive circular apertures in detail.

5. Explain in detail about the resolving power of optical instruments.
6. A Styrofoam cooler has total wall area (including the lid) of 0.08 m2 and wall thickness 2.0 cm. It is filled with ice, water, and cans of Omni-Cola, all at 0(C. What is the rate of heat flow into the cooler if the temperature of the outside wall is 30(C?
7. Suppose the two bars are separated as shown in the figure. One end of each bar is kept at 100(C and the other end of each bar is kept at 0(C. What is the total heat current in the two bars?

The coefficient of thermal conductivity ‘K’ of steel is 50.2 W/m. K, and for copper is 385 W/m. K. [image: image1.emf]
8.  Define the properties of perfect black body and explain how the energy is distributed in the black body radiation with necessary laws. 

9. Explain in detail about the characteristic of specific heat in constant volume and constant pressure and derive the perfect gas equation with necessary laws.

10. a. Define diffraction and explain Fresnel and Fraunhofer diffraction in detail. (5)

b. Explain limits of Resolution of optical instruments. (5)

 Unit V Electricity

Section A

1. State Joules law of heating by electric current and mention any two applications.

2. What is known as thermopile? Mention its applications and drawback.

3. State Ampere’s law.

4. State Biot Savart law.

5. State Kirchhoff’s current and voltage law.

6. Faraday’s laws of Electromagnetic induction. 
7. What is self-induction and self-inductance? What is its unit? Write its dimensions.

8. State Lenz law in electromagnetic induction.

9. Define coefficient of self induction.

10. Define coefficient of mutual induction.

11. Define efficiency of a transformer.

12. Differentiate between self inductance and mutual inductance.

13. What are the types of transformers? Briefly explain each type.

14. Briefly explain any two losses in transformers.

15. Why electrical power is transmitted over long distances at high, and not at low, potential?

16. What are the uses of transformers?

17. A solenoid having a core of 10-3 metre2 in cross section, half air (μr=1) and half iron (μr=500) is 1 metre long. If the number of turns on it is 2000, calculate its coefficient of self-induction. [μ0 = 4πx10-7 Henry/metre]

18. Calculate the co-efficient of self inductance of a coil of 1000 turns when a current of 2.5A produces a magnetic flux 0.5 micro weber. 

19. A straight solenoid has 50 turns per cm in the primary and 200 turns in the secondary. The area of cross- section of the solenoid is 4 cm2. Calculate mutual inductance. [μ0 = 4πx10-7 Henry/metre]

20. How the energy losses in a transformer can be minimised?
21. Write short note on DC generator.
22. Briefly explain the principle of AC generator.

23. What is the principle of DC generator?
24. What is the expression for magnetic field at a point due to a straight conductor carrying current when the length is infinitely long?
25. What is called induced current, induced emf and induction?

Section B

1. Describe verification of Joule’s law of heating by using Joule’s calorimeter.

2. Explain the function of thermopile and discuss the uses and drawback.

3. What is mutual inductance? Deduce an expression for the mutual inductance of two coaxial coils. What will be the effect of introducing an iron core? 

4. (a) Define self- inductance. (b) What is known as mutual inductance? Give its Unit. 

(c) Calculate the coefficient of self- inductance of a coil of 1000 turns when a current of 2.5 amperes produces a magnetic flux= 0.5 micro-weber.                                          (2+2+2) 

5. Deduce the condition for no current through the galvanometer in a Wheatstone bridge. 

6. Describe briefly the working function of AC generator.

7. What is a transformer? Describe the theory of transformer.

8. Explain the power losses in transformer and discuss how electrical power can be transmitted to a long distance.

9. Explain the phenomenon of mutual induction and define mutual inductance. Write the unit and dimension of mutual inductance.

10. Derive the expression for magnetic field at a point due to a straight conductor carrying current.
11. Briefly explain the following phenomenon (i) Thermopile; (ii) Self induction; (iii) Transformers 








         (2+2+2)
12. Describe the working function of a DC generator.

13. (a) State and explain Kirchhoff’s current and voltage laws. (b) Briefly explain about mutual induction.









             (3+3)
14. What are the energy losses in transformers? Explain in detail.




15. (a) What are step down and step up transformers? Briefly explain. (b) Deduce an expression for the “transformer on load condition”. 






   (2+4)

Section C 

1. Explain the principle, construction and working of a single phase AC generator.

2. Explain the principle, construction and working of a DC generator.

3. Explain in detail the principle, construction, working and uses of a transformer. 
4. What are the energy losses in transformer and how are they reduced to a minimum. Discuss how electrical power can be transmitted to a long distance.

5. State Kirchhoff’s laws of current distribution in an electrical network and apply this to deduce the condition of balance of a Wheatstone’s bridge.                                
 
6. (a) Explain self inductance and deduce an expression for the self- inductance of a long solenoid.                         








       (5)
(b) Describe mutual inductance and deduce an expression for the mutual inductance of two coaxial coils.                                                                                                                  (5)
7. Deduce an expression for the magnetic field at a point due to straight conductor carrying current and discuss the results for infinitely long conductor.
8. (a) Describe verification of Joule’s law of heating by using Joule’s calorimeter.          (5)

(b) Explain the function of thermopile and discuss the uses and drawback.                (5)

9. (a) A 10.0 cm-long solenoid of diameter 0.400 cm is wound uniformly with 800 turns. A second coil with 50 turns is wound around the solenoid at its center. What is the mutual inductance of the combination of the two coils? (b) Two toroidal solenoids are wound around the same form so that the magnetic field of one passes through the turns of the other. Solenoid 1 has 700 turns, and solenoid 2 has 400 turns. When the current in solenoid 1 is 6.52 A, the average flux through each turn of solenoid 2 is 0.0320 Wb. What is the mutual inductance of the pair of solenoids? (c) Describe mutual inductance and deduce an expression for the mutual inductance of two coaxial coils.                                     (3+4+3)
10. (a) What is known as Ampere’s law? What are the applications of Ampere’s law (b) State and explain Biot-Savart law. (c) Explain the working function of a DC generator.     (3+3+4)

**************
