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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) Calculate the energy of a photon of blue light of wavelength 
450 nm.

  450 nm Zrbr Va§JX¡¿¶© Ho$ ’$moQ>m°Z H$s D$Om© kmV H$s{OE&

 (ii) Is 4e–5x the eigen function of the operator 
dx
d
2

2

 ?

  ³¶m 4e–5x g§H$maH$ 
dx
d
2

2

 H$m AmBJoZ ’$bZ h¡?

 (iii) What is photoelectric effect?
  n«H$me {dÚwV à^md ³¶m h¡?

 (iv) What does ( )2}  represent?
  am{e ( )2}  ³¶m ì¶º$ H$aVr h¡?

 (v) Write the value of Z - component of angular momentum 
operator.

  H$moUr¶ g§doJ g§H$maH$ Ho$ Z - KQ>H$ H$m ‘mZ {b{IE&

	 (vi)	 Define	the	term	parity.
  g‘Vm H$mo n[a^m{fV H$s{OE&

 (vii) What are orthogonal wave functions?
  b§~H$moUr¶ Va§J ’$bZ ³¶m hmoVo h¢?

 (viii) Write the energy eigen value of one dimensional simple 
harmonic oscillator for quantum number n = 6.

  ¹$m§Q>‘ g§»¶m n = 6 Ho$ {b¶o EH$ {d^r¶ gab AmdVu XmobH$ Ho$ COm© 
AmBJoZ ‘mZ H$mo {b{IE&

 (ix) Non-polar molecules do not show rotational spectra. Why?
  AY«wdr AUw KyU©Z ñno³Q´>m Zht Xem©Vo h¢& ³¶m|?

 (x) Write wave function of hydrogen atom for the state n = 1.
  n = 1 AdñWm Ho$ {bE hmBS´>moOZ na‘mUw H$m Va§J ’$bZ {b{IE&
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 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) Describe Davission and Germer experiment. How does it demonstrate 

the wave like nature of electron?

 S>odrgZ d O‘©a Ho$ à¶moJ H$m dU©Z H$s{OE& ¶h Bbo³Q´>m°Z H$s Va§Jr¶ 
àH¥${V H$mo H¡$go Xem©Vm h¡?

3) State Heisenberg uncertainty principle. Apply uncertainty principle 

to investigate whether electrons are present in atomic nuclei.

 hmBOoZ~J© H$m A{ZpíMVVm {gÕm§V ~VmB¶o& ¶h kmV H$aZo Ho$ {bE {H$ 
³¶m Bbo³Q´>mZ Zm{^H$ ‘| CnpñWV h¡, A{ZpíMVVm {gÕm§V H$m Cn¶moJ 
H$s{OE&

4)	 Explain	the	utility	and	significance	of	Schrodinger	equation.

 lmoqS>Oa g‘rH$aU H$s Cn¶mo{JVm VWm gmW©H$Vm H$mo g‘PmB¶o&

5) Establish Schrodinger's time-independent equation for a particle. 

Give	the	physical	significance	of	the	wave	function.

 EH$ H$U Ho$ {bE lmoqS>Oa H$s H$mb-AZm{lV g‘rH$aU ñWm{nV H$s{OE& 
Va§J ’$bZ H$s ^m¡{VH$ gmW©H$Vm ~VmB¶o&
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6) If the components of angular-momentum of a particle L  are ,L Lx y  

and Lz  then  prove that ihL L L# =  .

 ¶{X H$U Ho$ H$moUr¶ g§doJ L  Ho$ KQ>H$ ,L Lx y d Lz hmo Vmo {gÕ H$a| 

ihL L L# =

7) Solve the Schrodinger equation for a particle enclosed is a 

one-dimensional box of side L and obtain its eigen values.

 L ^wOm dmbo EH$ {d{^¶ ~³go ‘| ~§X EH$ H$U H$s J{V Ho$ {bE lmoqS>Oa 
g‘rH$aU hb H$s{OE VWm BgHo$ AmBJoZ ‘mZ àmá H$s{OE&

8) Write the wavefunction of hydrogen atom for n = 1 and n = 2 and plot 

the curve of probability density for n = 1, l = 0, m = 0 and n = 2, l = 0, 

m = 0.

 n = 1 VWm n = 2 Ho$ {bE hmBS´>moOZ na‘mUw Ho$ Va§J ’$bZ {b{I¶o VWm 
n = 1, l = 0, m = 0 Ed§ n = 2, l = 0, m = 0 Ho$ {bE àm{¶H$Vm KZËd H$mo 
Ambo{IV H$s{O¶o&

9) Describe Franck and Hertz experiment and show that it provides a 

direct evidence of the existence of discrete energy levels in an atoms.

 ’«|$H$ VWm hQ>©²O Ho$ à¶moJ H$m dU©Z H$s{O¶o VWm Xem©B¶o {H$ ¶h na‘mUw ‘| 
{d{d³V COm© ñVam| H$s {dÚ‘mZVm H$m grYm à‘mU àñVwV H$aVm h¡&

 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.
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(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$aZm h¡& àË¶oH$ àíZ 10 A§H$m| H$m h¡& 

10) What is Compton effect? Derive the expression for the change iy 
wavelength of scattered x-rays. Derive a relation between the angle 
of scattering of photon and that of electron is Compton effect.

 H$m°ånQ>Z à^md ³¶m h¡? àH$s{U©V x-{H$aUm| H$m Va§JX¡Ü¶© ‘| n[adV©Z Ho$ 
{bE ì¶§OH$ àmá H$s{OE& H$m§nQ>Z à^md ‘| àH$s{U©V ’$moQ>mZ H$m H$moU VWm 
à{V{já Bbo³Q´>mZ H$m H$moU Ho$ ‘Ü¶ g§~§Y ì¶wËnÞ H$s{OE&

11)	 Solving	Schrodinger	equation,	find	the	expression	of	eigen	values	of	
one-dimensioal harmonic oscillator. What is zero point energy of this 
oscillator?

 lmoqS>Oa g‘rH$a H$mo hb H$aVo hþE, EH$ {d^r¶ AmdVu XmobH$ Ho$ AmBJoZ-
‘mZm| Ho$ {b¶o ì¶§OH$ àmá H$s{O¶o& Bg XmobH$ H$s eyÝ¶ COm© ³¶m h¡?

12) State Schrodinger's equation for hydrogen atom in spherical polar 
coordinates. Obtain the radial, polar and azimuthal wave equations by 
the method of separation of variables. State the acceptable solutions 
of	 these	 equations.	 Explain	 the	 physical	 significance	 of	 quantum	
number n, l and ml.

 hmBS´>moOZ na‘mUw Ho$ {b¶o Jmobr¶ Y«wdr¶ {ZX}em§H$mo ‘| lmoS>tOa g‘rH$aU 
H$mo ~VmB¶o& Mam| H$m n¥W³H$aU {d{Y H$mo H$m‘ ‘| boVo hþE Cnamo³V 
g‘rH$aU go {ÌÁ¶, Y«wdr¶ H$moU VWm {ÛJ§er H$moU Va§J g‘rH$aUm| H$mo àmá 
H$s{O¶o& BZ g‘rH$aUm| Ho$ ‘mÝ¶ hbm| H$mo ~VmB¶o& ³dm§Q>‘ g§»¶mAm| n, l 
VWm ml H$m ^m¡{VH$ ‘hËd g‘PmB¶o&
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13) What do you mean by L-S coupling? Calculate the change in total 
energy of atom caused by L-S coupling. Write values of energy for 
D-Lines of yellow light is sodium spectrum.

 L-S ¶w½‘Z go Amn ³¶m g‘PVo hmo? L-S ¶w½‘Z Ho$ H$maU na‘mUw H$s Hw$b 
COm© ‘| n[adV©Z H$s JUZm H$s{O¶o& gmo{S>¶‘ ñno³Q´>‘ ‘| nrbo àH$me H$s  
D-aoImAm| H$s COm©Am| H$m ‘mZ {b{IE&


