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Note : This paper is of forty (40) marks containing three 

(03) sections A, B and C. Learners are required to 

attempt the questions contained in these  

sections according to the detailed instructions given 

therein. 

uksV % ;g iz’u i= pkyhl ¼40½ vadksa dk gS tks rhu ¼03½ 

[k.Mksa ^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks 

bu [k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa 

ds mŸkj nsus gSaA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section „A‟ contains four (04) long answer type 

questions of nine and half (9 1
2

) marks each. 

Learners are required to answer two (02) questions 

only. 
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uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s ukS ¼9 1
2
½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. Discuss the phenomenon of natural radioactivity. State 

fundamental laws of radioactivity and derive the 

Rutherford-Soddy law. If the radioactive substance is 

placed in vacuum, what will be the effect on its rate of 

disintegration ? 

izkd`frd jsfM;kslfØ;rk dh ?kVuk dh O;k[;k dhft,A 

jsfM;kslfØ;rk ds ewy fu;eksa dks n’kkZb, rFkk jnjQksMZ&lksMh 

ds fu;e dk fuxeu dhft,A ;fn ,d jsfM;kslfØ; inkFkZ 

dks fuokZr esa j[k fn;k tk, rks blds {k; gksus dh nj ij 

D;k izHkko iM+sxk \ 

2. What are cosmic rays ? State the main features of these 

rays. Discuss the effect of these rays on earth‟s 

magnetic field and latitude. What light do these effects 

throw on the nature of cosmic rays ? 

vUrfj{k d.k D;k gksrs gSa \ buds eq[; y{k.k fyf[k,A i`Foh 

ds pqEcdh; {ks=] v{kka’k ij buds izHkko dh O;k[;k dhft,A 

;s czãkaMh; fdj.kksa dh izd`fr ij D;k izHkko Mkyrs gSa \ 

3. Discuss the properties of nuclear forces. Explain why a 

stable system of di-neutron has not been observed. 

Show the deuteron cannot be in excited state (but still 

be bound) at L > 0. 



 [ 3 ] PH–11 

B-60 P. T. O. 

ukfHkdh; cy ds xq.kksa dh O;k[;k dhft,A Li”V dhft, dh 

MkbZ&U;wVªkWu dh ,d fLFkj iz.kkyh dks D;ksa ugha ns[kk tkrk  

gS \ n’kkZb, fd fM;wVªkWu L > 0 ij mŸksftr voLFkk esa ugha 

gks ldrkA 

4. Discuss the principle and working of gaseous detector. 

Explain the G. M. Counter. What is quenching and 

why is it required ? 

xSlh; lalwpd ds fl)kUr vkSj dk;Zfof/k dh O;k[;k 

dhft,A th- ,e- dkm.Vj dks le>kb,A ‘keu D;k gS  vkSj 

;g D;ksa vko’;d gS \ 

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section „B‟ contains eight (08) short answer type 

questions of four (04) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA  

1. Discuss the semi-empirical mass formula for the 

nucleus and explain its different terms. 

fdlh ukfHkd ds lseh bEihfjdy nzO;eku lw= dh O;k[;k 

dhft, rFkk blds fofHké inksa dks le>kb,A 
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2. Discuss the various nuclear models to explain the 

property of nucleus. 

ukfHkdh; O;k[;k fd;s tkus okys fofHké ekWMyksa dh O;k[;k 

dhft,A  

3. What is radiocarbon dating ? Compute the age of 

fossil, if it has 10% carbon-14 compared to leaving 

sample. 

dkcZu MsfVax D;k gS \ ,d thok’e dh vk;q dh x.kuk 

dhft, ;fn og thfor uewus dh rqyuk esa 10% dkcZu&14 

gSA 

4. Define the half life and mean life of a radionuclide. If 

the activity of a radioactive sample is decreased by a 

factor of 8 in thirty days, calculate the half life and 

average life of the sample. 

jsfM;ks ukfHkdh; v)Zvk;q vksj vkSlr vk;q crkb,A ;fn ,d 

jsfM;ks,fDVo uewuk rhl fnu esa ?kVdj vkBok¡ Hkkx jg tkrk 

gS rks bldh v)Zvk;q vkSj vkSlr vk;q dh x.kuk dhft,A 

5. Explain the concept of strangeness and the principle of 

associate production. 

fofp=rk vkSj lg;ksxh mRiknu ds fl)kUr dh vo/kkj.kk dks 

le>kb,A 

6. Discuss the nuclear fusion and comment on „to initiate 

a fusion reaction, we require a fission reaction.‟ 

ukfHkdh; lay;u dh ?kVuk dh O;k[;k dhft, ,oa crkb, 

fd ßlay;u vfHkfØ;k dks izkjEHk djus ds fy, fo[k.Mu 

vfHkfØ;k dh t:jr gksrh gSÞA 
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7. Discuss in detail the principle and working of linear 

accelerator. What are the advantages of a linear 

accelerator over the circulation accelerator ? 

js[kh; Rofjr ds fl)kUr ,oa dk;Zfof/k dk foLr`r mYys[k 

dhft,A crkb, fd izlj.k Rofjr dh rqyuk esa js[kh; Rofjr 

D;ksa ykHkizn gS \ 

8. Complete the following reaction : 

14 14
6 7C N +......+ v   

22 22
11 10Na Na ......e   

238 234
92 90U Th +....... +Q    

81 81
31 36Rb Kr v   

fuEufyf[kr vfHkfØ;kvksa dks iw.kZ dhft, % 

14 14
6 7C N +......+ v   

22 22
11 10Na Na ......e   

238 234
92 90U Th +....... +Q    

81 81
31 36Rb Kr v   

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section „C‟ contains ten (10) objective type 

questions of half ( 1
2

) mark each. All the questions 

of this section are compulsory. 
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uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk ¼ 1
2
½ vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

1. The decay constant of a radioactive nuclide is 

3 12.5 10 s . The half-life of the nuclide, in minutes 

is closest to :  

(a) 6.7 

(b) 3.6 

(c) 2.6 

(d) 4.6  

,d jsfM;ks ukfHkd dk {k; fu;rkad 3 12.5 10 s gSA bl 

ukfHkd dh v)Zvk;q] feuV esa] fuEu ds cjkcj gksxh % 

¼v½ 6-7 

¼c½ 3-6 

¼l½ 2-6 

¼n½ 4-6 

2. For chain reaction to continue, the multiplication factor 

(K) should be : 

(a) K > 1 

(b) K < 1 

(c) K = 1 

(d) None of the above 
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Ük`a[kyk vfHkfØ;k ds fy, xq.kkRed ?kVd (K) dks gksuk 

pkfg, % 

¼v½ K > 1 

¼c½ K < 1 

¼l½ K= 1 

¼n½ mi;qZDr esa ls dksbZ ugha 

3. An element is presented by the formula : A
Z X . What is 

the name of index Z ? 

(a) Mass number 

(b) Atomic number 

(c) Neutron number 

(d) Quantum number 

,d rRo A
Z Xls ifjHkkf”kr fd;k tkrk gSA blesa Z D;k gS \ 

¼v½ ekl la[;k 

¼c½ ,Vksfed la[;k 

¼l½ U;wVªkWu la[;k 

¼n½ Dok.Ve la[;k 

4. The reaction 
921 235 141 1

0 56 092 36U Ba + Kr +3n n  is called : 

(a) Fusion 

(b) Fission 

(c) Alpha decay 

(d) Gamma decay 
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;g vfHkfØ;k 
921 235 141 1

0 56 092 36U Ba + Kr +3n n
 
dgykrh 

gS % 

¼v½ ukfHkdh; lay;u 

¼c½ ukfHkdh; fo[k.Mu 

¼l½ ,YQk {k; 

¼n½ xkek {k; 

5. Nucleus 5
5X  has radius R. The radius of nucleus 

45
35Y   

is closest to : 

(a) 8 R 

(b) R 

(c) 2 R 

(d) 1.4 R 

5
5X ukfHkd dh f=T;k R  gSA 

45
35Y  ukfHkd dh f=T;k 

utnhd gS % 

¼v½ 8 R 

¼c½ R 

¼l½ 2 R 

¼n½ 1-4 R 

6. A conservation law that is not universal but applies 

only to certain kins of interactions is conservation of : 

(a) Lepton number 

(b) Baryon number 

(c) Spin 

(d) Strangeness 
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,d laj{k.k fu;e lkoZHkkSfed ugha gS ysfdu dsoy dqN 

vfHkfØ;kvksa ds fy, lajf{kr jgrk gS % 

¼v½ ysIVkWu la[;k 

¼c½ ckj;kWu la[;k 

¼l½ fLiu 

¼n½ LVªsUtuSl 

7. A moderator is use to slow : 

(a) Protons 

(b) Alpha particle 

(c) Neutrons 

(d) Beta particles 

eand dk mi;ksx de djus ds fy, gksrk gS % 

¼v½ izksVkWu 

¼c½ ,YQk d.k 

¼l½ U;wVªkWu 

¼n½ chVk d.k 

8. The anti particle of electron is : 

(a) Positron 

(b) Neutron 

(c) Proton 

(d) Negatron 

bysDVªkWu dk ,UVh d.k gS % 

¼v½ ikWftVªkWu 

¼c½ U;wVªkWu 

¼l½ izksVkWu 

¼n½ fuxsVªkWu 
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9. Which of the following is not a property of nuclear 

forces ? 

(a) Spin dependent 

(b) Saturation property 

(c) Short range 

(d) Charge dependent 

buesa ls dkSu ukfHkdh; cy dk xq.k ugha gS \ 

¼v½ pØ.k fuHkZj 

¼c½ ifjiw.kZrk xq.k 

¼l½ de nwjh 

¼n½ pktZ fuHkZj 

10. Liquid scintillators are used for which of the following 

materials ? 

(a) Low energy beta material 

(b) High energy beta material 

(c) Low energy gamma material 

(d) High energy gamma material 

fuEufyf[kr eas ls fdu inkFkks± dss fy, nzo flfVaysVj mi;ksx 

fd;k tkrk gS \ 

¼v½ de ÅtkZ chVk lkexzh 

¼c½ mPPk ÅtkZ chVk lkexzh 

¼l½ de ÅtkZ xkek lkexzh 

¼n½ mPPk ÅtkZ xkek lkexzh 
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