Physics ( BT – 103 ) Question Bank  (One - mark questions)
Unit - I

1. What are Lissajous figures?

Ans: when two SHM’s are acting at right angles, the curve traced by the resultant of these two motions is called Lissajous figures. These Lissajous figures are more useful in determining the unknown frequency and phase of a vibration. It depends upon the following factors,

1. Amplitude of the vibrations

2. Frequency of the two vibrations

3. Phase difference between the vibrations.

2. What are ultrasonics?

Ans: The sound waves having frequencies above the audible range are known as ultrasonic waves [i.e>20kHz]. 

3. Define magnetostriction effect?

Ans: The change in dimensions of a ferromagnetic material by the application of a magnetic field is known as magnetostriction effect.

According to this effect, when a rod of iron or nickel is placed in a magnetic field parallel to its length a small extension or contraction occurs. This change in length is very small. Pure nickel, nickel Alloys (invar, monar metal, perm alloy) and cobalt ferrites are popular magnetostrictive materials.

4. What is piezo – electric effect?

Ans: If mechanical pressure is applied to one pair of opposite faces of certain crystals like Quartz, rochelle salt, tourmaline etc, equal and opposite charges appear on the other two perpendicular faces of the crystal.

5. On which principle Piezo-electric ultrasonic generator works? What is it?
Ans: Piezo-electric ultrasonic generator works on inverse piezo-electric effect.

Inverse Piezo-electric effect:- When a voltage is applied across the opposite faces of a crystal, the crystal experiences mechanical deformation on the other two faces.

6. Mention two engineering applications of ultrasonics?

Ans: (1) Cleaning and clearing. These waves can be used for cleaning utensils, washing clothes, removing dust and soot from the chimney.


(2)Direction signaling. The ultrasonic waves can be concentrated into a sharp beam due to smaller wavelength and hence can be used for signaling in a particular direction.

     (3) Soldering and metal cutting. Ultrasonic waves can be used for drilling and cutting processes in metals. These waves can also be used for soldering; for example, aluminium cannot be soldered by normal methods. To solder aluminium ultrasonic wave along with electrical soldering iron is used. Ultrasonic welding can be done at room temperature

7. What is Acoustic grating?

 Ans: When ultrasonic waves are propagated in a liquid, the density varies from layer to layer due to periodic variation of pressure. If under this condition, monochromatic light is passed through the liquid at right angles to the waves, the liquid behaves as a diffraction grating. Such a grating is known as acoustical grating.

8. Calculate the natural frequency of iron rod of length 0.03m ( density of iron is 7.23 x 103 kg/ m3 and Young’s modulus is 11.6 x 1010 N/m2 )

Ans: n = 
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= 66.6 x 103 Hz

9. What are coherent sources?

Ans: Two sources are said to be coherent if they emit light waves of same frequency, nearly same amplitude and are always in phase with each other.

10. In Young’s double slit experiment the intensity of central bright band is four  times the individual intensities of the interfering waves.

11. Explain the principle of colours in thin films.

Ans: colours in thin films are formed due to the interference between light reflected from the two surfaces of a thin film.

12. What is Stoke’s principle of optical reversibility?

Ans: When light wave is reflected at the surface of an optically denser medium, it suffers a phase change of Π i.e., path difference of λ/2. No such phase change is introduced if the reflection takes place from the surface of a rarer medium.

13. What is the principle of Michelson’s interferometer?

Ans: The amplitude of light beam from a source is divided into two parts of equal intensities by partial reflection & transmission. These beams are then sent in two directions at right angles & are brought together after they suffer reflection from plane mirrors to produce interference fringes.

14. Mention two uses of Michelson’s interferometer?
Ans: i) It is used to measure extremely small distances like the expansions of small crystals under slight temperature changes.

ii) To measure the wavelength of the light emitted by a source.

15. State two fundamental conditions for the production of interference fringes.

Ans:      I) The 2 sources must be very narrow.


ii) The 2 sources must have equal intensities.


iii) The 2 sources should have equal amplitude and frequency.

16. What is meant by polarisation of light?

Ans: Confinement of vibrations of the electric vector to a particular plane along the direction of propagation of light wave is called polarization.

17. State Brewster’s law.

Ans: The tangent of the angle of polarisation (p) is numerically equal to the refractive index (μ) of the medium.
i.e.,  μ = tan p

18. Define the terms plane of vibration and plane of polarisation.

Ans: The plane in which vibrations take place is known as the plane of vibration. The plane, which is ┴r to plane of vibration is known as the plane of polarisation.

19. What is the path difference  between O – ray and E – ray in circular polarisation?

Ans: x = ( /4

20. What is a Nicol prism?

Ans: A Nicol prism is a rhomb of calcite crystal cut along the shorter diagonal & joined together with transparent cement called Canada balsam.

21. What is optical activity?

Ans: The property of rotating the plane of vibration of plane polarised light about its direction of travel by some crystal is known as optical activity.

Those substances like quartz, sugar in solution, cinnabar etc., which rotate the plane of vibration (and also of polarisation) are known as optical active substances.

22. Define double refraction.

Ans: When a ray of light is refracted by a crystal of calcite it gives two refracted rays. This phenomenon is called double refraction.

23. Define Quarter – wave plate and Half- wave plate in the case of a Quartz crystal.

Ans: Quarter wave plate- It is a uniaxial doubly refracting crystal plate, cut with its axis parallel to the refracting faces, and can produce a phase difference of π/2 or a path difference of λ/4 between the ordinary and extra-ordinary rays.

Half wave plate - It is a uniaxial doubly refracting crystal plate, cut with its axis parallel to the refracting faces, and can produce a phase difference of π or a path difference of λ/2 between the ordinary and extra-ordinary rays.

24. Distinguish between O- ray and E – ray.

Ans: The ray which obeys Snell’s law, is called Ordinary ray and the ray which do not obey Snell’s law is called Extraordinary ray. Velocity of O- ray is the same as that of the incident ray, while the velocity of E- ray depends on its direction of travel thru the crystal.

25. Intensity of light emerging from two crossed Nicol prisms is Zero
26. The two plane polarised light beams obtained from reflection by glass slab obey Brewster’s law. Then they are  perpendicular to each other.

27. Double refraction is due to anisotropic nature of the calcite crystal.
28. What is Kerr effect?

Ans: An optically isotropic dielectric (solid, liquid or gaseous) may become optically anisotropic (doubly refracting) when subjected to an external uniform electric field. This phenomenon is known as Kerr effect.

29. What is Faraday effect?

Ans: The optically in active substances are subjected to a magnetic field; they acquire the ability to rotate the plane of polarization of light propagated along the direction of the applied field. This is called Faraday effect.

30. Explain the principle involved in Laser construction.

Ans: Consider a group of atoms all in the same excited state. A passing photon may cause stimulated emission in one of these atoms. This results in the emission of two photons. Each of these photons may cause induced emission in two other excited atoms. This process may continue in a chain reaction. The result will be an intense beam of photons moving in the same direction and all are coherent.
31. Name three important applications of Laser.

Ans: 1. lasers are used as the transmitters in optical communications over optical fiber and free space. They are used to store and retrieve data from compact discs and DVDs, as well as magneto-optical discs. Laser lighting displays (pictured) accompany many music concerts.

2. In science, lasers are employed in a wide variety of interferometric techniques, and for Raman spectroscopy. Other uses include atmospheric remote sensing, and investigation of nonlinear optics phenomena. Holographic techniques employing lasers also contribute to a number of measurement techniques. Lasers have also been used aboard scientific spacecraft.

3. In medicine, the laser scalpel is used for laser vision correction and other surgical techniques. Lasers are also used for dermatological procedures including removal of tattoos, birthmarks, and hair.

32. What is an Optical fiber?

Ans: An optical fiber is a hair thin cylindrical tube of glass or any transparent dielectric medium for transmitting light.

33. Define numerical aperture.

Ans: The Sine of the acceptance angle of an optical fiber is known as Numerical Aperture.

34. How does an optical fiber transmit light?

Ans: 

35. What is a fiber and define NA and acceptance angle?

Ans: An optical fiber is a hair thin cylindrical tube of glass or any transparent dielectric medium for transmitting light.

          The Sine of the acceptance angle of an optical fiber is known as Numerical Aperture.

        It may be defined as the maximum angle that a light ray can have relative to the axis of the fiber and    propagates down the fiber.
36. Mention the different types of Optical fibers.

Ans: Optical fibers are in general of two types:

i) Single Mode Fiber (SMF) 

and
 ii) Multi Mode Fiber (MMF)
37. Write the applications of Optical fiber in Communications.

Ans:  As fiber communication has large bandwidth, the system is capable of handling a large number of  channels.

1. It is widely used in defense services because high privacy is maintained.

2. These are used for the transmission of digital data such as that generated by computers.

3. The military applications include communications; command and control links on ships and aircraft’s, data links for satellite earth stations.

4. It is used for signaling purposes.

38. What is holography?

Ans: It is the process of image construction by recording and reconstruction by means of interference techniques without the aid of lenses.

39. Write two applications of holography.

Ans: 1. The most important applications of holography has been in interferometry.

        2.It can also be used for character recognition.

        3.This could be used to identify finger prints etc.,

        4.Holography techniques have been employed to produce gratings.

40. What do you know about superconductivity?

Ans: A substance which conduct electricity without resistance is called a superconductor, the phenomenon is called superconductivity.

Ex: Silver, lead, gallium, iridium etc.,

41. What is Meissner effect?

Ans: The complete removal of magnetic field from the interior of superconductor is called Meissner effect.

42. Distinguish between Type-I and Type-II superconductors.

Ans:

	Type – I Superconductors
	Type – II Superconductors

	1. These are Completely diamagnetic
	These are Partially diamagnetic

	2. It exhibits complete Meissner effect.
	It exhibits Meissner effect partially.

	3. These are Poor current carriers.
	It Can carry heavy currents.

	4. It Cannot withstand strong magnetic field.
	It Can withstand strong magnetic field.

	5. Ex: Aluminium, Tin, lead
	Ex: Tantalum, Niobium


43. Which type of superconductor exhibit Meissner effect and explain what is it?

Ans: Type-II Superconductor exhibit Meissner effect.

The complete removal of magnetic field from the interior of superconductor is called Meissner effect.

44. Mention two applications of superconducting materials.

Ans: 

1. These are used in power generators.

2. Superconducting magnets have been used to raise the trains above the railway tracks and attain very high speeds.

3. These are used to launch the satellites into orbits directly from the earth without the use of rockets.

4. Superconducting rings can be used as a memory or a storage element in computers.

45. Give examples of high temperature superconductors.

Ans: La-Sr-CuO4

  ->
36 to 40k

          Y-Br-CuO3
              ->      77k

          Y-Ba2-Cu3O7

  ->
90k

        Lanthanum compounds    ->
300-500k

46. Explain the principles of a photo diode.

Ans: 

47. State the working principle of LED.

Ans: Energy is needed to create an electron –hole pair, and this energy is released when an electron & a hole recombine. In silicon & germanium the recombination energy is absorbed by the crystal as heat, but in certain other semi conductors like gallium Arsenide, a photon is emitted when recombination occurs. This is the basis of the LED.
48. State the working principle of LCD.

Ans: 

49. Mention some applications of display devices.

Ans: i) visible LED’s are used as solid-state indicator lamps and as light sources for numeric & alphanumeric displays.

ii) Infrared LED’s are employed in optical fiber transmission.

iii) LED’s are used as status indicators in instruments, cameras, dashboards & computer terminals.

LCD:   1) Energy consumption is low


2) It is very cheap


3) It has very small thickness

50. How solar energy is stored?

Ans: 

51. What is a solar cell?

Ans: : A solar cell is basically a p-n junction diode, which converts solar energy (light energy) into electrical energy.

52. How do you estimate the efficiency of a solar cell?

Ans: 

53. What are characteristics of a solar cell?

Ans: 

54. Define the critical parameters of a superconductor.

Ans: At the transition temperature the following changes are observed.

i. The electrical resistivity drops to zero.

ii. The magnetic flux lines are excluded from the material.

iii. There is a discontinuous change in specific heat

iv. Further there are also small changes in thermal conductivity and the volume of the material.
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