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Note:	 This question paper is divided into three sections A, B and C. 

Write answer as per the given instructions.

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

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

Note:	 Answer all questions as per the nature of the question 
delimit your answer in one word, one sentence or maximum 
upto 30 words. Each question carries 01 marks.

(IÊS> - A)
(A{V bKw CÎmamË‘H$ àíZ) (A{Zdm¶©)

{ZX}e :	 g^r àíZmo H$m CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ 
eãX, EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{O¶o& àË¶oH$ 
àíZ 01 A§H$ H$m h¡&
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1)	 (i)	 In Planck’s hypothesis what is responsible for emission 

and absorption of energy?

		  ßbm§H$ n[aH$ënZm ‘o D$Om© H$m AdemofU ¶m {d{H$aU H$m¡Z H$aVm h¡?

	 (ii)	 What is the importance of Davisson and Germer 

Experiment?

		  S>o{dgZ Am¡a Oa‘a à¶moJ H$m ³¶m ‘hËd h¡?

	 (iii)	 Write the Schrodinger time dependent equation.

		  lmoqS>Oa H$mbm{lV VaJ g‘rH$aU {b{I¶o&

	 (iv)	 Eigen values of Hermitian operator are of which type?

		  h{‘©Q>r g§H$maH$m| Ho$ AmBJoZ ‘mZ H¡$go hmoVo h¡?

	 (v)	 What do you mean by degree of degeneracy?

		  An^«ï>Vm H$s H$mo{Q> go Amn ³¶m g‘PVo h¡?

	 (vi)	 Write down the steady state solution of Schrodinger 

equation.

		  lmoqS>Oa g‘rH$aU H$m ñWm¶r AdñWm hb {b{I¶o&

	 (vii)	What is tunnel effect?

		  gwa§J à^md ³¶m h¡?

	 (viii)	Write down the expression for total energy of one 

dimensional Simple Harmonic Oscillator.

		  EH$ {d{^¶ gab AmdVu Xmo{bÌ H$s Hw$b D$Om© H$m ì¶§OH$ {b{I¶o&

	 (ix)	 Why non polar molecule does not give rotational spectra?

		  AY«wdr© AUw KyUu ñno³Q´>m ³¶mo Zht XoVo h¡?



PH-09 / 400 / 5 	 (3)	 (P.T.O.)

656

	 (x)	 In sodium spectrum, Two D-lines in yellow light, 

corresponds to which series?

		  gmo{S>¶‘ ñno³Q´>‘ ‘| nrbo àH$me H$s Xmo D-aoImE| H$m¡Zgr loUr Ho$ 
g§JV àmá hmoVr h¡?

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

Note:	 Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 05 marks.

(IÊS> - ~)
(bKw CÎmadmbo àíZ)

{ZX}e :	 {H$Ýht Mma àíZm| Ho$ CÎma Xr{O¶o& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{O¶o& àË¶oH$ àíZ 05 A§H$ H$m h¡&

2)	 Write the main features of Compton effect.

	 H$månQ>Z à^md H$s ‘w»¶ ~mVm| H$mo {bImo&

3)	 Explain Debroglie hypothesis.

	 Xo-~«m½br n[aH$ënZm g‘PmB¶o&

4)	 On the basis of uncertainty principle show that electron cannot 

reside inside the nucleus.

	 A{ZpíMVVm {gÕmÝV Ho$ AmYma na àX{e©V H$s{OE H$s Bbo³Q´>mZ Zm{^H$ 
‘o Zhr ah gH$Vo h¡&

5)	 Write the physical significance of wave function and also write 

the properties of wave function.

	 Va§J ’$bZ H$s ̂ m¡{VH$ ‘hÎmm {bImo VWm Va§J ’$bZ Ho$ JwUY‘© ̂ r {bImo&
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6)	 Obtain the eigen function and eigen values of operator LZt

	 g§H$maH$  LZt  Ho$ {bE AmBJoZ ’$bZ VWm AmBJoZ ‘mZ àmá H$amo&

7)	 Explain zero point energy of Simple Harmonic Oscillator with 

uncertainty principle.

	 A{ZpíMVVm {gÕmÝV go gab AmdVu XmobH$ H$s eyÝ¶ {~ÝXþ D$Om© H$s 
ì¶m»¶m H$s{OE&

8)	 What do you mean by spin orbit  coupling. Explain it with 

example.

	 pñnZ H$jm nw½‘Z go AmnH$m ³¶m VmËn¶© h¡? CXmhaU g{hV ì¶m»¶m 
H$s{OE&

9)	 Obtain expression for eigen values of rotational energy of rigid 

rotator system.

	 Ñ‹T>-KyUu {ZH$m¶ Ho$ {bE KyU©Z D$Om© AmBJoZ ‘mZ H$m ì¶§OH$ àmá 
H$s{OE&

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

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

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  :	 {H$Ýhr Xmo àíZm| H$m CÎma Xr{O¶o& Amn AnZo CÎma H$mo A{YH$V‘ 500 

eãXmo§ ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 10 A§H$m| H$m h¡&
10)	 What are main hypothesis of Planck’s radiation law? Derive 

the Planck’s radiation law.
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	 ßbm§H$ Ho$ {d{H$aU {Z¶‘ H$s ‘w»¶ n[aH$ënZmE± ³¶m h¡? ßbm§H$ Ho$ {d{H$aU 
{Z¶‘ H$mo ì¶wËnÞ H$amo&

11)	 One dimensional potential step is given by 

	 V = O if x < O region 1

	 V = Vo if x > O region 2

	 and energy of particle is less than Vo. Write the Schrodinger 

equations in both regions and obtain the corresponding wave 

functions. Prove that reflection coefficient is a unity.

	 EH$ {d{^¶ {d^d grT>r {ZåZ Ûmam Xr OmVr h¡&
	 V = O ¶{X x < O j¡Ì 1

	 V = Vo ¶{X x > O j¡Ì 2

	 VWm H$U D$Om© H$m ‘mZ Vo go H$‘ h¡& XmoZmo joÌm| ‘| lmo{S>ÝOa g‘rH$aU 
{bImo d AZoH$ g§JV Va§J ’$bVmo H$mo àmá H$amo& {gÕ H$amo H$s namdV©Z 
JwUm§H$ H$m ‘mZ B©H$mB© hmoVm h¡&

12)	 Write down the Schrodinger equation for a Simple Harmonic 

Oscillator and solve it. Show that the energy levels of oscillator 

are discrete and equispaced.

	 gab AmdVu XmobH$ Ho$ {bE lmo{S>ÝOa g‘rH$aU {b{IE Am¡a Bgo hb 
H$s{OE& àX{e©V H$s{OE H$s Xmo{bÌ Ho$ D$Om© ñVa {dd³V Ed§ g‘mZ Xÿar 
go {dñWm{nV hmoVo h¡&

13)	 Describe Frank-Hertz experiment and hence prove that  

energy levels of single electron atom are discrete.

	 ’|$H$-hQ>©O à¶moJ H$m dU©Z H$amo Ed§ {gÕ H$amo {H$ EH$b Bbo³Q´>m°Zr na‘mUw 
Ho$ D$Om© ñVa {dd³V hmoVo h¢&


