QUESTION BANK IN PHYSICS (B.TECH FIRST YEAR)

QUANTUM MECHANICS

1. Define uncertainty principle and give its origi@) (JUN 15 [GNE]}
2. If the mass of a neutron i§66x107%"kg , then find the de-Broglie wavelength at

300K. (Givenk =138x107*JK ™) (2) {JUN 15 [GNE]}
3. A wavefunction of a particle in a one dimensionek lof length LAs given as

W(x) = %sin(?j ;n=integer. Show that this wave functioRysatisfies one
: . o : . _ nirh?
dimensional time independent Schrodinger equatiwven thatE = Lz and
U =0. (4) {JUN 15 [GNE]}
4. Define wavefunction. Give its significancgg an ritconditions for a
wavefunction to be well behaved. (4) {JUN 15 | 1}
5. Using energy-time uncertainty principle, show thateXeit€éd state in atom can be

mono-energetic in nature. (2) {JUN 15 [PTU]}

6. Why a particle trapped in a box cannot be at rg5tPJUN 15 [PTU]}

7. What is the matter wave associated with a movinggbe? Derive expression for
phase and group velocities of

8. Give a brief account of nee€
[PTU]}

9. Explain briefly uncertainty principl

10. Derive expression for time independent Schrodinggre equation. (4) {DEC 14
[GNE]}

11.Derive relationBetween group velocity and phaseony. Hence discuss the
cases of normal ang anomalous dispersion. Whighetsgon is must for group
velocity to velocity of light? (4) {DEL4 [GNE]}

12.What are essentjal conditions for a wave functmibe well behaved? (2) {DEC
14 [PTU]}

13.Show that Heisenberg’s Uncertainty principle isaaunal consequence of wave

nature associated with moving material particlé§OEC 14 [PTU]}

ain time independent Schrodinger equation. Argualitatively that energy

tization is embedded in this equation. (4) {DEJPTU]}

5.Discliss the formation of wave packet and henceeptbat particle velocity is

al to the group velocity. (4) {JUN 14 [GNE]}

16. Calculate the energy Eigen values and Eigen funstior the motion of a particle
in one dimensional box. (4) {JUN 14 [GNE]}

17.Can¢/(x) = x* be an acceptable wave function in quantum mecbar(@) {JUN

14 [GNE]}
18.Calculate the de-Broglie wavelength associated watbctrons, which are
accelerated by a voltage of 50kV. (3) {JUN 14 [PTU]
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QUESTION BANK IN PHYSICS (B.TECH FIRST YEAR)

19. Solve Schrodinger equation for a particle confit@@n infinite potential box of
width L in order to derive the expression for erneeggen values. (5) {JUN 14
[PTU]}

20.What is the physical significance attached to tbaddions of continuity and
single valued nature of an acceptable wavefunctigh?JUN 14 [PTU]}

21.What do you understand by wave particle puzzle?d2yx 2013 [PTU]}

22.Derive time dependent Schrodinger equation andudssdts significance in
today’s context. (4) {Dec 2013 [PTU]}

23.What is the significance of uncertainty principler fmacroscopic ies? (4)
{Dec 2013 [PTU]}

24.What is de-Broglie hypothesis. (2) {Dec 2013 [PTU]}

25.An electron is bound in one dimensional box of size10™°m. WhatWill be/the
minimum energy? (2) {Dec 2013 [PTU]}

26. State and explain Heisenberg’s uncertainity prileci(®) {Dec 2013 [PTU]}

27.At time t = 0, a particle is represented by a wavenction

Ai forO<sx<a
a

Y(x) = AM fora<x<b ; where A, a andb are constants.

(b-a)
0 elsewhere

0] NormalizeW & ,0)
(i) SketchW x ,0)as a functign

(i)  Where is the particle most ytobeatt=07?
(iv)  What is the probability of finding the particle tioe left of x = a at t = 0?
(4) {Dec 2013 [PTU]}
28. Explain Uncertainity principle. (2) {Dec 2013 [GNE]
29. Calculate the energy eigen values and eigen fumeftior the motion of a particle
confined i 4) {Dec 2013 [GNE]}
30.At a certain ti the normalized wave functiontlod particle moving along the
X+ for- B<x<0
X-axis is given by:W(x) =<-x+ £ forO<x < g . Find the value o8 and the

0 elsewhere

probability that the particle’s position is betweecng& x=p[. (4) {Dec 2013

El}

31.Differentiate between phase velocity and group aiglo(2) {Jun 2013 [PTU]}

32.0btain Bohr’s condition of quantization of angulaomentum using de Broglie’s
idea of matter waves. (3) {Jun 2013 [PTU]}

33.Develop energy time relation and discuss some aakeapplication. (5) {Jun
2013 [PTU]}

34.Write the expression of normalized wave function goparticle confined in a
potential box. (2) {Jun 2013 [GNE]}
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QUESTION BANK IN PHYSICS (B.TECH FIRST YEAR)

35.Find the probability of finding a particle in a reg 0[4L to O[6Ltrapped in an
infinite potential well of width L. (4) {Jun 2013NE]}

36.Derive an expression for energy of a particle ofsgnan confined to infinite
potential well of width L. Why such a particle catrnave zero energy? (4) {Jun
2013 [GNE]}

37.What do you understand by wave-particle duality{Q2c 2012 [GNE]}

38.A patrticle of mass m is confined to move inside iafinite potential well
described by following function:

+ 00 forx<a
V(x) =10 for 0sx<a
+00 forx>a

Calculate the wave function and energy of the plart(4) {Dec 2012 | }
39.What is uncertainty principle? Explain the nonexigte of the electron inside the
nucleus using this principle. (4) {Dec 2012 [GNE]}
40.What do you understand by wave packet? (2) { 01

41.What is the minimum uncertainty in the en atom if an electron
remains in this state f@0°s? (3) {Dec 2012}

42.Develop time independent Schrodinger equation asglids its significance. (5)
{Dec 2012}

43.What are matter waves? (2) {June 2012}
44.Compute the de-Broglie wavelgagth of a proton ovel@ngth whose kinetic

46. Calculate the wave number of 10keV neutron. (3)d2611}

47.Explain Heisenberg’s uncertainty principle. (5) {O2011}

48.What is the signjficance of wave function? (2) {8u@011}

49.What is the importance of uncertainty principlep{@ine 2011}

50.Derive an ion, for time dependent Schrodimgere equation. (6) {June
2011}

51.What is the energy of Gamma ray having wavelength?o? (2) {June 2011}

52.What is de-Broglie’s hypothesis? (2) {Dec 2010}

53, What is Compton Effect? (2) {Dec 2010}

at is Born’s interpretation of wave function? {Rec 2010}

55. is the difference between phase velocity aod velocity? Show that the

de-Broglie group velocity associated with the waaeket is equal to the velocity
e particle. (6) {Dec 2010}

56.Why n = 0 state is not allowed for a particle confined targmite potential box?
(2) {June 2010}

57.What is the physical significance attached to tbaddions of continuity and
single valued nature of an acceptable wave funet{@ {June 2010}

58.Establish time dependent Schrodinger wave equadiosh further deduce tie
independent equation from it. (4) {June 2010}

59.What are the characteristics of a well behaved viawetion? (2) {June 2010}
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QUESTION BANK IN PHYSICS (B.TECH FIRST YEAR)

60.Find the probability of a particle trapped in a bafxlength L to be found in the
region 0[45L to O[55L for the ground state. (2) {June 2010}

61. Differentiate between phase velocity and group ¢igjo(2) {Dec 2009}

62.Define wave function and obtain the expressiontifoe dependent Schrodinger
wave equation. (4) {Dec 2009}

63. Define Eigen values and Eigen functions. (2) {J2069}

64.Define wave function and calculate the expression Time Independent
Schrodinger wave equation. (4) {June 2009}

65. Distinguish between phase and group velocity. 23d 2007}

66.If the energy of a particle is zero, then provengsguantum mechanics that it
cannot exist in a one dimensional box. (4) {DecZ00

67.What do you mean by matter waves? (2) {May 2007}

68.What is the de Broglie wavelength of an electrohjciw has been lerated
from rest through a potential difference of 1508 (

69. Explain de Broglie concept of matter waves. (2) {Ne06}

70.What are orthogonal wave functions? (2) {May

71.Write the Schrodinger equation for particle in
Eigen values and Eigen functions. (6) {May 200

72.Explain briefly Uncertainty Principle. (2) {May 269

73.What voltage must be applied to an electro

olye it to obtain energy

to yced electrons of
wavelengthO BA? Given thath=662x10%Js, e=1Bx10C&
m=9[1x10"%kg. (2) {Dec200

74.What is the physical significa

ave functig@p{Dec2005}

76.What do you understand by Eigenv@llues and Eigectifurs? (2) {May 2005}

77.What is the need for quantum mechanics? Discus8Bthg’s interpretation of
wave function and normalization of the wave funeti(2,2) {May 2005}

78.At a certain ti he normalized wave functiortlod particle moving along the

X+ for- B<x<0

W(x)=4-x+L forO<x < .Find the value o8 and the

0 elsewhere

X-axis is give

probability that the particle’s position is betweecng& x= . (4) {May 2005}

9. t is uncertainty principle? (2) {Dec 2004}
0. Giveythe Born’s interpretation of wave function) {Pec 2004}
Cap/every physical system be described by the tmdependent Schrodinger
uation? Comment. (2) {May 2004}
82.Find the ground state energy of an electron codfiteea one dimensional rigid

box of lengthlA . (2)

83.What is the utility of normalization of wave funati? (2) {Dec2003}

84.The uncertainty principle imposes no restrictiontbe measurements related to
macroscopic objects. Comment. (2) {Dec2003}
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