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Note:	 The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions.

{ZX}e :	 ¶h àíZ nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

	 Section - A	 10 × 1 = 10
(Very Short Answer Questions)

Note:	 Answer all questions. As per the nature of the question delimit 
your answer in one word, one sentence or maximum up to 30 
words. Each question carries 1 mark.

	 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e :	 g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
1 A§H$ H$m h¡&
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1)	 (i)	 What is the importance of Frank Hertz Experiment?
		  ’«o$ÝH$ hQ>©g à¶moJ H$m ‘hËd ³¶m h¡?

	 (ii)	 Is non existence of electrons in nucleus also explained by 
uncertainty principle?

		  ³¶m Zm{^H$ ‘| Bbo³Q´>mZm| H$s AZpñVËd (AZwnpñW{V), A{ZpíMVVm 
Ho$ {gÕmÝV Ûmam ^r g‘Pm¶m OmVm h¡?

	 (iii)	 Write the Rayleigh Jeans radiation law in mathematical form.
		  aobo OrÝg Ho$ {d{H$aU {Z¶‘ H$mo J{UVr¶ ê$n ‘| {bImo&

	 (iv)	 Find the momentum of a photon having wavelength 1A°. Here 
h = 6.6 × 10–34 J.S.

		  Va§JX¡Ü¶© 1A° dmbo ’$moQ>moZ H$m g§doJ kmV H$amo& ¶hm± h = 6.6 × 10–34 
J.S.

	 (v)	 If energy operator is Ec  and wave function ( )exp iwtx2}= - , 
then find the Ec } .

		  ¶{X D$Om© g§H$maH$ Ec  h¡ VWm Va§J’$bZ ( )exp iwtx2}= -  V~ 
Ec } kmV H$amo&

	 (vi)	 “Wavefunction }  may be multivalued function at any point in 
space.” Is this statement true?

		  ""Va§J’$bZ } AmH$me Ho$ {H$gr {~ÝXþ na ~hþ‘mZr ’$bZ hmo gH$Vm 
h¡&'' ³¶m ¶h H$WZ gË¶ h¡?

	 (vii)	One dimensional potential box has width ‘b’. Write the value of 
energy of the particle in this box in third excited state.

		  EH$ {d{‘¶ {d^d ~m°³g H$s Mm¡‹S>mB© ‘b’ h¡& Bg ~m°³g ‘| pñWV H$U 
H$s V¥Vr¶ CÎmo{OV AdñWm ‘| D$Om© {b{IE&
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	 (viii)	Write the eigen values of parity operator.
		  no[a{Q> g§H$maH$ Ho$ AmBJoZ ‘mZ {bImo&

	 (ix)	 If Lc Z is z the component of angular momentum in spherical 
coordinates, and R = Beimφ, here B is constant. Find Lc ZR.

		  ¶{X Lc Z H$moUr¶ g§doJ H$m Jmobr¶ {ZX}em§H$ ‘| z KQ>H$ h¡ VWm 
R = Beimφ VWm B AMa h¡ Vmo Lc ZR kmV H$amo&

	 (x)	 Why does H2 molecule not exhibit the rotational spectra?
		  H2 AUw KyU©Z ñno³Q´>m ³¶m| Zht àX{e©V H$aVm h¡?

	 Section - B	 4 × 5 = 20
(Short Answer Questions)

Note:	 Answer any four questions. Each answer should not exceed 
200 words. Each question carries 5 marks.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e :	 {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 5 A§H$m| H$m h¡&

2)	 What do you mean by ‘Ultraviolet catastrophe’? Explain it with help 
of Rayleigh Jeans radition law.

	 ""nam~¢JZr {dnX²'' go AmnH$m ³¶m VmËn¶© h¡? Bgo aoboOrZ Ho$ {d{H$aU 
{Z¶‘ go g‘PmAmo&



656

PH-09 / 500 / 6 	 (4)	

3)	 A particle is moving in one dimensional potential box in range 
x a0 G G  and wavefunction of particle is sinA n

a
x

}
r= ` j, 

then determine the normalization constant A.
	 EH$ H$U EH$ {d{‘¶ {d^d ~m³g ‘| namg x a0 G G  ‘| J{V H$a ahm 

h¡ VWm BgH$m Va§J’$bZ sinA n
a
x

}
r= ` j Vmo àgm‘mÝ¶rH$aU JwUm§H$ 

A kmV H$amo&

4)	 Explain the probability current density. Also establish the equation 
of continuity.

	 àm{¶H$Vm Ymam KZËd H$mo g‘PmAmo VWm gmVË¶ g‘rH$aU H$mo ñWm{nV 
H$amo&

5)	 Explain the following
	 (i)	 Degeneracy
	 (ii)	 Orthogonality of Eigen Functions
	 {ZåZ H$mo g‘PmAmo
	 (i)	 An^«îQ>Vm
	 (ii)	 AmBJoZ ’$bZmo H$s bmpå~H$Vm

6)	 Draw the wave functions of a one dimensional harmonic oscillator 
for n = 0, 1, 2, 3 states.

	 EH$ {d{‘¶ gab Amd¥{V Xmo{bÌ Ho$ n = 0, 1, 2, 3 AdñWmAm| Ho$ {bE 
Va§J’$bZ H$mo {M{ÌV H$s{OE&

7)	 For angular momentum operator Lc  show that [L2, Lx] = 0.
	 H$moUr¶ g§doJ g§H$maH$ Lc  Ho$ {bE ¶h Xem©Amo {H$ [L2, Lx] = 0.
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8)	 Discuss the pure vibrational spectra of a diatomic molecule with its 
selection rules.

	 EH$ {Ûna‘mUwH$ AUw Ho$ ewÕ H$ånÝZ ñno³Q´>‘ H$s {ddoMZm BgHo$ daU 
{Z¶‘ H$s ghm¶Vm go H$s{OE&

9)	 What do you mean by time independent form of Schrodinger 
equation? Obtain the time independent Schrodinger equation from 
time dependent Schrodinger equation.

	 g‘¶ (H$mb) AZm{lV lmo{S>ÝOa g‘rH$aU go AmnH$m ³¶m VmËn¶© h¡? 
H$mb AZm{lV lmo{S>ÝOa g‘rH$aU H$mo H$mb Am{lV lmo{S>ÝOa g‘rH$aU 
go àmßV H$s{OE&

	 Section - C	 2 × 10 = 20
(Long Answer Questions)

Note:	 Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 10 
marks.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  :	 {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 10 A§H$m| H$m h¡& 

10)	 Explain the Plank’s Radiation law and also obtain its expression.
	 ßbm§H$ Ho$ {d{H$aU {Z¶‘ H$mo g‘PmAmo VWm BgH$m ì¶§OH$ ^r àmßV H$amo&

11)	 Discuss the one dimensional potential box and also explain the 
energy eigen values.

	 EH$ {d{‘¶ {d^d ~m³g H$s {ddoMZm H$amo VWm D$Om© AmBJoZ ‘mZm| H$mo 
g‘PmAmo&
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12)	 Write the Schrodinger equation for a spherically symmetric potential 
and obtain the r, θ, φ equations by separation of variable method.

	 Jmobr¶ g‘{‘V {d^d Ho$ {bE lmo{S>ÝJa g‘rH$aU {bImo VWm Ma am{e¶m| 
Ho$ n¥W³H$aU Ûmam r, θ, φ g‘rH$aUm| H$mo àmßV H$amo&

13)	 Explain the rotational spectra of a diatomic molecule.
	 EH$ {Ûna‘mUwH$ AUw Ho$ KyUu ñno³Q´>m H$mo g‘PmBE&


