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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 

Detail schedule for submission of assignment for the 
BDP Term End Examination December-2019 & June-2020 

1. Date of Publication : 14/02/2020 

2. Last date of Submission of answer script  by the student to the study 
centre : 07/03/2020 

3. Last date of Submission of marks by the examiner to the study centre : 08/04/2020 

4. Date of evaluated answer scripts distribution by the study centre to 
the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 

 
 
 
 
 
 
: 18/04/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 20/04/2020 

 
 
 
 
 

 

AFÁ„X ◊EıªK«˜ ◊_F„[˝X XÁ 
Do Not Write Anything Here   



 QP Code : 20UA104EPH13&14 3 / 20 B.Sc.-AU-16112 

   

1. Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 10 × 2 = 20 

 Answer any two questions : 

a) ÿëˆÁ\ˆÁ◊[˝Eı C %ÿëˆÁ\ˆÁ◊[˝Eı L›]ÁX ◊y‘Ã^ÁÃ[˝ ◊]_ C %◊]_ Eı› Eı› ? Â_Á„Ã[˝„tÃ[˝ Tˆ√º¯ ÂU„Eı Y“]ÁS EıÃ[˝”X ÿëˆÁ\ˆÁ◊[˝Eı 

L›]ÁX ◊y‘Ã^ÁÃ^ [˝SÔÁ_› ÂÃ[˝FÁÃ[˝ Eı+Á„·¯Ã[˝ Y◊Ã[˝[˝Tˆ¤„XÃ[˝ ]ÁX  ±   Be/4πm, Â^FÁ„X a„·¯Tˆm◊_ Y“ªJÙ◊_Tˆ %„UÔ 

[˝Ó[˝c˜÷Tˆ c˜„Ã^‰ªK˜ * YÁÃ[˝V [˝Á„πYÃ[˝ L›]ÁX YÃ[˝›l˘ÁÃ^ Y“Áä 
2

d

λ

λ -AÃ[˝ ]ÁX  204 m 1−  * YÃ[˝›l˘ÁÃ^ [˝Ó[˝c˜÷Tˆ 

ÊªJÙÏ∂ëˆEı Âl˘‰yÃ[˝ ]ÁX  4·246 T c˜„_ 
m
e -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X * 2 + 4 + 4 

 What are the similarities and dissimilarities of Normal and Anomalous Zeeman 
effect ? Prove on the basis of Lorentz theory that the change in frequency of the 
splitted light in case of Normal Zeeman effect is  ±   Be/4πm, where the symbols 
carrying their own meaning.  In a Zeeman experiment using Hg vapour the obtained 

value of 
2

d

λ

λ
 is 204 m 1− . Calculate the value of  

m
e  if the value of applied magnetic 

field is 4·246 Tesla. 

b) ◊XÃ[˝[˝◊¨K˜~ C È[˝◊`rÙÓ]…_Eı Aj-Ã[˝◊`ΩÃ[˝ ]„W˝Ó YÁUÔEıÓ Eı› ? AEı◊ªRÙO ÂEı_Á„aÃ[˝ aÁc˜Á„^Ó Eı›Ã[˝÷„Y AEı◊ªRÙO È[˝◊`rÙÓ]…_Eı 

Aj-Ã[˝◊`Ω„Eı Y UEı EıÃ[˝Á ^ÁÃ^ ? NaCl ÂEı_Á„aÃ[˝ V«◊ªRÙO a]Á‹ôˆÃ[˝Á_ Tˆ„_Ã[˝ ]„W˝Ó X…ÓXTˆ] V…Ã[˝±ºˆ 2·82 Å * [ –̋ÓÁG 

[˝SÔÁ◊_]ÁY„EıÃ[˝ aÁc˜Á„^Ó Ac˜O Tˆ_ ÂU„Eı Y“U] y‘„]Ã[˝ Y“◊TˆZı◊_Tˆ Ã[˝◊`ΩÃ[˝ ◊Tˆ^ÔEı ÂEıÁS 5·22° * È[˝◊`rÙÓ]…_Eı 

Aj-Ã[˝◊`Ω◊ªRÙOÃ[˝ TˆÃ[˝ÜÍVHÔÓ EıTˆ ?  3 + 3 + 4 
 What are the differences between continuous and characteristic X-rays ? How a 

characteristic X-ray can be identified by using a crystal ? 
 The minimum distance ( shortest ) between two parallel planes of NaCl crystal is 

2·82 Å. The glancing angle of the first order reflected x-ray beam from this plane as 
measured by the Bragg's spectrometer is 5·22°. Calculate the wavelength of the 
characteristic x-ray. 

c) ""ÂEı≥V–Eı ◊[˝\ˆÁLX A[˝e ÂEı≥V–Eı ae„^ÁLX, =\ˆÃ^ Âl˘‰yc˜O ◊[˝≥V« \ˆÃ[˝ `◊N˛„Tˆ Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ c˜Ã^ %UªJÙ V«◊ªRÙO a+…SÔ 

◊\ˆ~ Y“◊y‘Ã^Á *'' — =Y^«N˛ =VÁc˜Ã[˝Sac˜ ◊[˝[˝ ◊Tˆ◊ªRÙO [˝ÓÁFÓÁ EıÃ[˝”X A[˝e Y“◊y‘Ã^Á V«◊ªRÙOÃ[˝ ]„W˝ÓEıÁÃ[˝ YÁUÔEıÓ ◊X„V¤` 

EıÃ[˝”X * ÂTˆL◊ïòıÃ^ YVÁ„UÔÃ[˝ %W˝ÔÁÃ^«Ã[˝ TˆÁdY^Ô Eı› ? 7 + 3 
 “Conversion of mass into energy occurs in both nuclear fission and nuclear fusion, 

yet these two are completely different processes.” Explain the statement giving 
suitable example and point out the distinction between the two. What is the 
significance of the half-life of a radioactive material ? 

d) Eı◊Pˆ„XÃ[˝ %Á„Y◊l˘Eı TˆÁY aey‘Á‹ôˆ Q«ˆ_e C ÂY◊ªRÙO‰ªRÙOÃ[˝ a…y◊ªRÙO [˝ÓÁFÓÁ EıÃ[˝”X * Ac˜O a…‰yÃ[˝ a›]Á[˝à˘TˆÁ Eı› ? Ac˜O 

a›]Á[˝à˘TˆÁ %◊Tˆy‘] EıÃ[˝ÁÃ[˝ LXÓ %Ác˜OX∫RÙOÁc˜O„XÃ[˝ W˝ÁÃ[˝SÁ◊ªRÙO =‰{F EıÃ[˝”X * ( ◊[˝ÿô ˆTˆ GÁ◊S◊TˆEı %Á„_ÁªJÙXÁÃ[˝ 

Y“„Ã^ÁLX ÂXc˜O ) 4 + 2 + 4 
 Explain the Dulong-Petit law on the specific heat of solids. What are its limitations ? 

What arguments did Einstein put forward to overcome these limitations ? 
( Mathematical details are not necessary ) 
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Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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2. Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 6 × 3 = 18 

 Answer any three questions : 

a) Y◊ªRÙO Tˆ„√º¯Ã[˝ =YÃ[˝ ◊\ˆ◊w¯ Eı„Ã[˝ a«Y◊Ã[˝[˝Ác˜›, %W˝ÔY◊Ã[˝[˝Ác˜› C E«ıY◊Ã[˝[˝Ác˜› YVÁ„UÔÃ[˝ YÁUÔEıÓ ae„l˘„Y =Y^«N˛ ◊ªJÙyac˜ 

◊_F«X * [˝ÓÁFÓÁ EıÃ[˝”X ÂEıX W˝ÁT«ˆÃ[˝ Âl˘‰y =b’TˆÁÃ[˝ a„Ü ÂÃ[˝ÁW˝Á„·¯Ã[˝ Y◊Ã[˝[˝Tˆ¤X W˝XÁ±¡Eı ◊Eı‹ô«ˆ %W˝ÔY◊Ã[˝[˝Ác˜›Ã[˝ Âl˘‰y 

TˆÁ @SÁ±¡Eı * 4 + 2 

 Write down briefly with suitable diagram the differences between the good 
conductors, semiconductors and insulators from the stand point of band theory. 
Explain why the temperature coefficient of resistivity is positive for metals but is 
negative for the semiconductors. 

b) %Á_ZıÁ ( α ) EıSÁÃ[˝ YÁ{Á aey‘Á‹ôˆ GÁc˜OGÁÃ[˝-XÁªRÙOÁ_ a…y◊ªRÙO [˝ÓÁFÓÁ EıÃ[˝”X A[˝e =Y^«N˛ Â_F◊ªJÙ‰y \ˆÁI¯X W˝–”[˝Eı λ 

( _ÓÁ]ÀQˆÁ )-Ã[˝ a„Ü Ac˜O YÁ{ÁÃ[˝ Y◊Ã[˝[˝Tˆ¤X ÂVFÁX * a…y◊ªRÙOÃ[˝ TˆÁdY^Ô [˝ÓÁFÓÁ EıÃ[˝”X * 4 + 2 

 Explain the Gieger-Nuttall law for the range of α-particle and give the suitable graph 
for the variation of range with disintegration constant λ ( lambda ). Explain the 
significance of the law.  

c) Ã[˝]X ◊y‘Ã^Á C TˆÁÃ[˝ È[˝◊`rÙÓ a+„EÔı ae„l˘„Y ◊_F«X * Ac˜O ◊y‘Ã^ÁÃ[˝ AEı◊ªRÙO Y“„Ã^ÁG =‰{F EıÃ[˝”X * 5 + 1 

 Write down briefly about Raman effect and its characteristics. Mention one 
application of Raman effect. 

d) ªJ«Ù∂ëˆ„EıÃ[˝ È`◊U_Ó ªJÙy‘ %Á„_ÁªJÙXÁ EıÃ[˝”X * Ac˜O Y“a„Ü EgıÁªJÙÁ Â_Ác˜Á C c˜O&Á„TˆÃ[˝ ÊªJÙÏ∂ëˆEı W˝„]ÔÃ[˝ YÁUÔEıÓ ◊_F«X * 

A„VÃ[˝ AEı◊ªRÙO Eı„Ã[˝ [˝Ó[˝c˜ÁÃ[˝ =‰{F EıÃ[˝”X * 4 + 1 + 1 

 Discuss the hysteresis loop of a magnetic substance. In this context state the 
differences in the magnetic properties of soft iron and steel. State one use of each of 
them. 

e) a]Á„[˝` \ˆG¬Áe` Eı› ? a]Á„[˝` \ˆG¬Áe`-AÃ[˝ ÊªJÙ„Ã^ ÂEı≥V–Eı›Ã^ [˝μ˘X`◊N˛Ã[˝ TˆÁ◊√º¯Eı TˆÁdY^Ô Â[˝`› ÂEıX ? 2 + 4 

 What is packing fraction ? Why is the nuclear binding energy theoretically more 
significant than packing fraction ? 

f) ◊ªJÙyac˜ aÁc˜O‰zıÁÆœÙX EıSÁ-±ºˆÃ[˝Eı ^„‹óˆÃ[˝ GPˆX C EıÁ^ÔY“SÁ_› [˝ÓÁFÓÁ EıÃ[˝”X * 6 

 Explain the features, structure and working of a cyclotron, the particle accelerator 
with a diagram. 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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3. Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

 Answer any four questions : 

a) _ÓÁ◊ªRÙO„aÃ[˝ Y“◊TˆaÁ]Ó [˝_„Tˆ Eı› Â[˝Á„MıX ? 3 

 What do you understand by symmetry of Lattices ? 

b) %Á„Y◊l˘Eı TˆÁY aey‘Á‹ôˆ ◊Qˆ[˝Ác˜O Tˆ„√º¯Ã[˝ ]…_ %Ü›EıÁÃ[˝m◊_ ◊_F«X * 3 

 Write down the main assumptions in Debye theory of specific het of solids. 

c) YÁ=◊_Ã[˝ [˝L¤X X›◊Tˆ ae„l˘„Y [˝ÓÁFÓÁ EıÃ[˝”X A[˝e AÃ[˝ =Y„^Á◊GTˆÁ ◊_F«X * 3 

 Briefly explain Pauli’s exclusion principle and write down its usefulness. 

d) \ˆÃ[˝ [˝SÔÁ_› ◊[˝l˘S ^‹óˆ Eı› =„ï„`Ó [˝Ó[˝c˜÷Tˆ c˜Ã^ ? ÂEıX Ac˜O ^‹óˆ◊ªRÙO„Eı [˝SÔÁ_› ◊[˝l˘S ^‹óˆ [˝_Á c˜Ã^ ? 2 + 1 

 For what purposes the mass spectrometers are used ? Why are they called 
spectrometers ? 

e) Y“]ÁS EıÃ[˝”X, ÂEı≥V–„EıÃ[˝ HX±ºˆ Â]Ï„_Ã[˝ Y“E ı◊TˆÃ[˝ =YÃ[˝ ◊X\ˆ¤Ã[˝ Eı„Ã[˝ XÁ * 3 

 Prove that density of the nucleus does not depend on the nature of the element. 

f) AEı◊ªRÙO ÂEı≥V–„EıÃ[˝ \ˆÃ[˝-y”◊ªRÙO ( mass defect ) EıÁ„Eı [˝„_ ? 1 amu Eı› ? 2 + 1 

 What is meant by the mass defect of a nucleus ? What is 1 amu ? 

g) c˜Ác˜O‰QŒˆÁ„LX [˝μ˘X (H-bond) a+„EÔı ae„l˘„Y ◊_F«X A[˝e AÃ[˝ AEı◊ªRÙO È[˝◊`rÙÓ =‰{F EıÃ[˝”X * 2 + 1 

 Write briefly on hydrogen bond mentioning one of its characteristics. 

h) ◊X=◊ÆœÙ„XÁÃ[˝ =‡ˆ„[˝Ã[˝ TˆÁ◊√º¯Eı EıÁÃ[˝S Eı› ? 3 

 What are the causes of theoretical existence of neutrino ? 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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ªJÙT«ˆUÔ =w¯Ã[˝ / Fourth Answer : 
 
 
 
 
 
 
 

 

 


