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           5- v.kwps varjax 

iz'u 1- [kkyhy fn?kksZRrjh iz'ukaph mRrjs fygk- 

1½ fuYl cksj ;kaph v.kwph jpuk Li"V djk-  

mRrj %1½ukscsy ikfjrksf"kd fotsR;k fuYl cksjus #njQksMZP;k 
v.kwfl/nkarkr dkgh egRokps cny n'kZfoys vkgsr- 

2½ v.kwP;k dasnzdkr /kuizHkkfjr izksVkWUl vlrkr] v.kwdasnzdkHkksorh 
_.kizHkkfjr bysDVªkWUl fof'k"V orZqGkdr̀h d{kkr fQjr vlrkr- 

3½ bysDVªkWu ,dk d{ksrwu nqlÚ;k d{ksr tkÅ 'kdrkr ijarq nksu 
d{ksP;k e/;s vlysY;k tkxsr rs lfiZykdkj ekxkZus vkr fdaok ckgsj 
tkÅ 'kdr ukghr- 

4½ ,dk d{ksrwu nqlÚ;k d{ksr tk.;klkBh bysDVªkWuus dkgh fof'k"V 
ÅtkZ 'kks"kyh ikfgts fdaok mRlftZr dsyh ikfgts] dasnzdkiklwu nqj 
tkrkuk d{kkaph ÅtkZ ikrGh ok<r tkrs- 

5½ fuYl cksj ;kauh fujfujkG;k d{kkae/khy tkLrhr tkLr bysDVªkWuPkh 

la[;k 'kks/k.;klkBh 2n2  gs lw= lkafxrys- d{kk Øekad (n) 1,2,3,4 
................ ;kauk vuqØes K,L,M,N v'kh ukos fnyh vkgsr- 

∴ d{ksr tkLrhr tkLr vl.kkjs bysDVªkWu = 2n2 

n = d{kspk Øekad 

k (1)= 2,    L (2)=8,     M (3)=18,     N(4) =32 

;k d{kk mid{kkar foHkkxY;k tkrkr- 

2½ #njQksMZ ;kaps v.kwps izk#i iz;ksxk}kjs Li"V djk- 

mRrj %1½1911 lkyh #njQksMZ ;kauh lksU;kP;k i«;kP;k iz;ksxkus 
v.kwfo"k;d ekfgrh feGoyh- 

2½ #njQksMZ ;kauh lksus ;k /kkrqPkk ikrG i«kk ?ksowu ¼0-00004 ls- eh-½ 
R;koj fdj.kksRlkjh ewynzO;kP;k ¼jsMhve½ lkgk¸;kus /kuizHkkfjr vYQk 
fdj.kkapk ekjk dsyk- 

3½ vYQk d.k Eg.ktsp gsfyveps dsanzd gks;- lqo.kZi«khP;k ekxs 
pedrk iMnk clfoyk o R;kaP;k lkgk¸;kus vYQk d.kakpk ekxZ 
fuf'pr dsyk- 
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4½ fdj.kksRlkjh ewynzO;krwu gks.kkÚ;k izkj.kkapk izlkj Fkkacfo.;klkBh rs 
f'kls ;k /kkrwP;k BksdG;kr Bsoys gksrs- 

#njQksMZpk fodhj.k iz;ksx 

 

iz;ksxkrhy fujh{k.k %  

1½ cgqla[; vYQk d.k lqo.kZi«khrwu vkjikj xsys- 

2½ dkgh vYQk d.kkapk ekxZ FkksM;k izek.kkr cnyyk gksrk- 

3½dkgh vYQk d.kkapk ekxZ tkLr izek.kkr cnyyk gksrk- 

4½ [kqip FkksMs vYQkd.k lqo.kZi«khoj vknGwu myV fn'ksus fQjys gksrs- 

iz;ksxkrhy fu"d"kZ %& 

1½ v.kwpk loZ /kuizHkkj o v.kwps loZ oLrweku v.kwP;k dasnzkr ,doVysys 
vlrs- ;k ygku dsanzkyk R;kauh dsanzd vls uko fnys- 

2½ v.kwdsanzdkHkksorh orZqGkdkj d{kkae/;s bysDVªkWu ifjHkze.k djr 
vlrkr v.kw lajpuk lw;Zekysizek.ks vlw 'kdrs- 

3½ v.kwe/;s izksVkWu o bysDVªkWuP;k O;frfjDr mnklhu vls d.klq/nk 
vlkosr- 

3½ vkSn;ksfxd {ks=krhy fdj.kksRlkjh leLFkkfudkaps mi;ksx fygk- 

mRrj % 1½jsfMvksxzkQh& fcMkP;k  oLrw fdaok yks[kaMkps tksMdke ;krhy 
Hksxk fdaok iksdGh xWek fdj.kkaP;k lkgk¸;kus 'kks/krk ;srkr- ;klkBh 
dksckYV & 60] bfjfMve & 192 ;kalkj[;k leLFkkfudkapk mi;ksx 
jsfMvksxzkQh dWesjkr dsyk tkrks- ;kf'kok; /kkrqdkekrhy nks"k 
'kks/k.;klkBh gs ra= okijrkr- 
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2½ /kkrwaph tkMh] ?kurk] ikrGh ;kaps ekiu dj.ks & 1½ vWY;qfefuve] 
IYkWfLVd] yks[kaM v'kk inkFkkZps deh& vf/kd tkMhP;k i«;kaph fufeZrh 
djrkuk vko';d rso<h tkMh dk;e jk[k.ks vko';d vlrs- 

2½ mRiknukr ,dk cktwus fdj.kksRlkjh nzO; o nqlÚ;k cktwyk 
fdj.kksRlkj ekiu ;a= vlrs- ;k ra=kP;k lkgk¸;kus iWfdaxe/khy oLrwgh 
riklrk ;srkr- 

3½ nhfIreku jax o fdj.kksRlkj fnfIr jax& 1½iwohZ ?kM;kGkps dkVs] 
fof'k"V v'kk oLrw va/kkjkr fnl.;klkBh jsMhve] izksesfFkve] VªhfVve ;k 
fdj.kksRlkjh inkFkkZaps feJ.k okijys tkr gksrs- 

2½ HID (High Intensity Discharge) fnO;kr fØIVkWu &85 rj chVk 

fdj.kkapk L=ksr Eg.kwu X-ray ;qfuVe/;s izksesfFkve &147 gs leLFkkfud 
okijrkr- 

4½ fljWfed oLrwae/;s okij&fljWfediklwu cufo.;kr ;s.kkÚ;k VkbZYl] 
HkkaMh] IysVl] Lo;aikd?kjkrhy HkkaMh ;ke/;s pednkj jax okijrkr- 

4½ fdj.kksRlkjh leLFkkfudkaps d"̀kh {ks=ke/khy egRo fygk- 

mRrj %1½jksiakph tyn ok< gks.;klkBh o vf/kd mRiUu feGfo.;klkBh 
fc;kauk xq.k/keZ ns.kkjh tuqds o xq.klw=s ;koj fdj.kksRlkjkpk mi;ksx 
d#u R;kr ewyHkwr cny djrk ;srkr- 

2½ dksckYV&60 ;k fdj.kksRlkjh leLFkkfudkpk mi;ksx vUuifjj{k.kkr 
djrkr- 

3½ dkans] cVkVs ;kauk eksM ;sÅ u;s Eg.kwu R;koj dksckYV 60 e/kwu 
mRlftZr gks.kkÚ;k xWek fdj.kkapk ekjk djrkr- 

4½ fofo/k fidkaojhy la'kks/kukr vuqjs[kd Eg.kwu LVªkWfU'kve & 90 
okijys tkrs- 

5½ oS|d'kkL=ke/;s fdj.kksRlkjh leLFkkfudkaps dks.krs mi;ksx gksrkr \ 

mRrj  % 1½ ikWfylk;Fksfevk& ;k jksxke/;s rkacM;k jDris'khaps jDrkrhy 
izek.k ok<rs ;koj mipkjklkBh QkWLQjl & 32 okijrkr- 

2½ gkMkapk ddZjksx & mipkj djrkuk LVªkWfU'kve & 89] LVªkWfU'kve & 
90] vkf.k jsfMve & 223 okijrkr- 

3½ gk;ij Fkk;jkWbfM>e& ;k vktkjkP;k mipkjklkBh vk;ksMhu & 123 
okijrkr- 
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4½ V;wej vksG[k.ks& esanwrhy V;wejoj mipkj djrkuk cksjkWu &10] 
vk;ksMhu & 131] dksckYV & 60 pk okij rj 'kjhjkrhy ygku V;wej 
'kks/k.;klkBh vlsZfud & 74 pk okij dsyk tkrks- 

5½ Øksfe;e & 51 gs vkrM;krhy izfFkukapk {k; ekst.;klkBh rlsp 
rkacM;k is'khauk funsZf'kr dj.;klkBh mi;ksx gksrks- 

6½ Úgsfu;e & 188 pk okij v¡fUtvksIykLVhlkBh okijY;k tk.kkÚ;k 
cywue/;s chVk d.kkaP;k fufeZrhlkBh djrkr- 

7½ lsysfu;e & 75 pk okij ikpd fodkjkapk vH;kl dj.;klkBh gksrks] 
vk;uZ & 59 pk okij vWfufe;k ;k jksxkP;k funkuklkBh gksrks- 

6½ bysDVªkWu la#i.kkps izdkj lkaxk- 

mRrj%1½fLFkj bysDVªkWu la#i.k& (Stable Electronic configuration)  

 T;k eqynzO;kaP;k ckáre d{ksr nksu fdaok vkB bysDVªkWu vlrkr] 
R;k eqynzO;kaP;k bysDVªkWu la#i.kkyk fLFkj bysDVªkWu la#i.k Eg.krkr- 

 mnk- 

eqynzO; bysDVªkWu la#i.k  

1½ gsfyve 2 f}d 

2½ fuvkWu 2]8  

3½ vjxkWu 2]8]8  

4½ fØIVkWu 2]8]18]8 v"Vd 

5½ >sUkkWu 2]8]18]18]8  

 

1½ ckáre d{ksr nksu bysDVªkWu vl.;kP;k fLFkrhyk f}d fLFkrh vls 
Eg.krkr- 

2½ ckáre d{ksr vkB bysDVªkWu vl.;kP;k fLFkrhyk v"Vd fLFkrh vls 
Eg.krkr- 

2½ vfLFkj bysDVªkWu la#i.k %& T;k eqynzO;kaP;k ckáRre d{ksr 1 rs 7 
;kaiSdh bysDVªkWu vlrkr- R;k eqynzO;akP;k bysDVªkWu la#i.kkyk vfLFkj 
bysDVªkWu la#i.k Eg.krkr-  
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mnk-  

eqynzO; bysDVªkWu la#i.k 

1½ lksfMve 2]8]1 

2½ vWY;qfefuve 2]8]3 

 

7½ la;qtk] la;qtk dop o la;qtk bysDVªkWu Eg.kts dk;\ R;kaph 
mnkgj.ks fygk- 

mRrj % la;qtk&^^eqynzO;kP;k ckáre d{ksr v"Vd fLFkrh izkIr 
gks.;klkBh fnysY;k fdaok ?ksrysY;k bysDVªkWuph la[;k Eg.kts R;k 
eqynzO;kph la;qtk gks;** la;qtk gk v.kwpk ewyHkwr jklk;fud xq.k/keZ 
vkgs- 

la;qtk dop& jklk;fud vfHkfØ;se/;s v.kwP;k 'ksoVP;k Eg.ktsp 
ckáre dopkrhy bysDVªkWu Hkkx ?ksrkr- R;keqGs v.kwP;k ckáre 
dopkyk R;kps la;qtk dop vls Eg.krkr- 

la;qtk bysDVªkWu& v.kwP;k ckáre d{ksr fQj.kkÚ;k bysDVªkWukauk la;qtk 
bysDVªkWu Eg.krkr- 

 R;kaP;k la[;so#u R;k ewynzO;kph la;qtk Bjrs- 

mnk- 

ewynzO; bysDVªkWu la#i.k la;qtk 

1½ gk;Mªkstu 1 1 

2½ gsfyve 2 0 

3½ lksfMve 2]8]1 1 

4½eWXusf'kve 2]8]2 2 

 

8½ fVik fygk-  

1½ MkYVuP;k fl/nkarkph oSf'k"V;s- 

mRrj % 1½ nzO; gs v.kwps cuysys vkgs- 

2½ v.kw gs vfoHkktuh; o vuk'koar vkgsr- 

3½ v.kw gk inkFkkZapk vfoHkkT; d.k vkgs- 
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4½ v.kw r;kj djrk ;sr ukgh] foHkktrk ;sr ukgh fdaok u"Vgh djrk 
;sr ukgh- 

5½ ,dkp eynzO;kps loZ v.kw leku vlrkr- 

6½ fHkUu eqynzO;kps v.kw fHkUu vlrkr] R;kaps oLrqeku fHkUu vlrs- 

9½ #njQksMZ ;kaps dsanzh; izk#i ;kph oSf'k"V;s fygk- 

mRrj % 1½ v.kwP;k dsanzke/;s /kuizHkkjhr dsanzd vlrs- 

2½ dsasnzdke/;s v.kwps toGtoG loZ oLrqeku ,doVysys vlrs- 

3½ dsanzdkHkksorh bysDVªkWu ifjHkze.k djr vlrkr- 

4½ loZ bysDVªkWukaojhy _.kHkkj gk dsanzdkojhy /kuizHkkjk,o<k vlY;kus 
fotkrh; izHkkjkaps larqyu gksÅu v.kw gk fo|qrn"̀V;k mnklhu vlrks- 

5½ ifjHkze.k dj.kkjs bysDVªkWu o v.kwdsanzd ;kaP;k njE;ku iksdGh vlrs- 

¼10½ dkj.ks fygk- 

1½ fuf"Ø; eqynzO;kph la;qtk 'kqU; vkgs- 

1½ fuf"Ø; ewynzO;kph f}d o v"Vd fLFkrh iw.kZi.ks Hkjysyh vlrs- 

2½ gh eqynzO;s dks.kR;kgh eqynzO;kP;k v.kwcjkscj la;ksx ikor ukghr- 
Eg.kwu fuf"Ø; eqynzO;kph la;qtk 'kqU; vlrs- 

2½ gk;Mªkstuph la;qtk ,d vkgs- 

mRrj % 1½ gk;Mªkstue/;s ,d bysDVªkWu vkgs- 

2½ gk ,d bysDVªkWu gk;MªkstuP;k ckáre d{kse/;s lkekoysyk vlrks- 

3½ f}d fLFkrh iw.kZ dj.;klkBh gk;Mªkstuyk ,dk bysDVªkWuph xjt 
vkgs- Eg.kwu gk;Mªkstuph la;wtk ,d vkgs- 

11½ vkWfDltuP;k leLFkkfudkaps mi;ksx fygk- 

vkWfDltu &16              vkWfDltu &17        vkWfDltu &18 

 
૚૟

۽         
ૡ

                                      
૚ૠ

۽         
ૡ

                                  
૚ૡ

۽         
ૡ

 

mRrj % mi;ksx % 1½ vkWfDltu & 16 gs leLFkkfud fulxkZr lokZf/kd 
izek.kkr vk<Gr vlwu R;kpk mi;ksx loZ lthokauk 'oluklkBh rlsp 
Toyu izfØ;kae/;s gksrks- 
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2½ vkWfDltu &16] 17 vkf.k 18 gh leLFkkfuds fLFkj vlwu 12 rs 24 
;krhy leLFkkfuds fdj.kksRlkjh rlsp vfLFkj vkgsr- 

3½ vkWfDltu& 17 gs leLFkkfud gk;Mªkstu vkf.k gsfyveP;k 
Toyukrwu r;kj gksrs- 

4½ vkWfDltu& 18 gs leLFkkfud uk;Vªkstu vkf.k gsfyveP;k 
dasnzdkP;k la;ksxkrwu r;kj gksrs- 

5½ iF̀ohP;k okrkoj.kkr 99-8% vkWfDltu 16] 0-04% vkWfDltu 17] 

rlsp 0-2% vkWfDltu 18 vk<Grs- 

 

12½ tM ik.kh (Heavy water)  fo"k;h ekfgrh fygk- 

 mRrj %  gk;Mªkstuph ,dw.k rhu leLFkkfuds vkgsr- R;kauk gk;Mªkstu] 
M;qVsfj;e] o VªhfVve v'kh Lora= ukos vkgsr- M;qVsfj;e vkf.k 
vkWfDltu ;kapk la;ksx vlysY;k js.kwyk tMik.kh fdaok Heavy water  
vls Eg.krkr- 

 M;qVsfj;e Eg.kts gk;MªkstuP;k dsanzLFkkuh izksVkWu cjkscj ,d 
U;qVªkWu vlrks- R;keqGs lkekU; gk;Mªkstuis{kk R;kps otu tkLr vlrs- 
vkWfDltu'kh la;ksx ikoY;kuarj R;kaph laKk D2O Eg.kts M;qVsfj;e 
vkWDlkbM v'kh gksrs- 

xq.k/keZ % 1½ tM ik.kh gs H2O ;k lkekU; ik.;kis{kk xq.k/kekZus osxGs 
vlrs- 2½ ;k ik.;kph ?kurk lkekU; ik.;kis{kk tkLr vlrs- rlsp tM 

ik.;kph fonzkO;rk lkekU; ik.;kis{kk 15% deh vlrs- 

mi;ksx % 1½v.kqHkVV~he/;s ;qjsfu;e ;k /kkrwiklwu fu?kkysys U;qVªkWu gs 
osxoku vlrkr- R;kapk osx deh dj.;klkBh tM ik.;kpk mi;ksx 
djrkr- 

2½ ijek.kw fj;DVje/;s ekWMjsVj (Moderator) vkf.k dwyasV (coolant) 
Eg.kwu mi;ksx gksrks- o U;wVªhuks fMVsDVj ;a=ke/;s tM ik.;kpk mi;ksx 
djrkr- 

3½ 'kjhj'kkL= vkf.k tho'kkL= ;kae/;s esVkcksfyd jsV rikl.;klkBh o 
fVªfVve vkf.k M;wVsfjve P;k mRiknuklkBh tM ik.;kpk mi;ksx gksrks- 
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iz'u 2½ lglac/k vksG[kk- 

1½ ------------- % IyeiqfMax v.kqizk#i %% #njQksMZ % dsanzdh; v.kqizk#i 

mRrj % FkkWelu  

2½ izksVkWu % ------------ %% bysDVªkWu % _.kizHkkj 

mRrj % /kuizHkkj 

3½ A :  v.kqoLrqekukad % % ------------   % v.kqØekad 

mRrj %  Z 

4½ izksVkWu % dasnzd % % ------------- % dop 

mRrj % bysDVªWku 

 

iz'u- 3½ lR; fd vlR; rs fygk- 

 1½ v.kwe/khy izksVkWuph la[;k o bysDVªWkuph la[;k leku ulrs- 

mRrj % vlR; ¼v.kwe/khy izksVkWuph la[;k o bysDVªWkuph la[;k leku 
vlrs-½ 

2½ v.kqdsanzdkyk  izksVkWueqGs /kuizHkkj izkIr gksrks- 

mRrj %lR; 

3½ U;qVªkWups oLrqeku gs izksVkWuP;k oLrqekukis{kk tkLr vlrs- 

mRrj %vlR; ¼U;qVªkWups oLrqeku gs izksVkWuP;k oLrqekukbrdsp vlrs-½ 

4½  dsanzdke/;s v.kwps toGtoG loZ otu ,doVysys vlrs- 

 mRrj %lR; 

 

iz'u 4½ ukos lkaxk- 

1½ fu;a=d Eg.kwu dks.krs eqynzO; okijrkr \ 

mRrj %cksjkWu] dWMfeve] csfjfyve 

2½ eqynzO;krhy vov.kqd.k dks.krs \ 

mRrj %izksVkWu] U;qVªkWu] bysDVªkWu 
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iz'u 5½ ,dk okD;kr mRrjs fygk- 

1½ v.kqHkVV~h Eg.kts dk;\ 

mRrj %v.kqÅtsZP;k okijkus eksB;k izek.kkr ohtfufeZrh dj.;kps la;a= 
Eg.ktsp v.kqHkVV~h gks;- 

2½ v.kqps eqyHkqr xq.k/keZ dks.krs\ 

mRrj %izR;sd v.kwyk vkdkj o oLrqeku vlrs gs v.kwps eqyHkwr xq.k/keZ 
vkgsr- 

3½ v.kwph f=T;k Eg.kts dk;\ 

mRrj %dsanzdkP;k dsanzfcanwiklwu ckáre d{ksi;ZarP;k varjkyk v.kwph 
f=T;k vls Eg.krkr- 

4½ U;wfDyvkWUl Eg.kts dk;\ 

mRrj %v.kqdsanzdke/;s /ku izHkkjhr izksVkWu vkf.k izHkkjfgr U;wVªkWu ;kapk 
lekos'k gkssrks ;kaukp ,df=ri.ks U;wfDyvkWUl vls Eg.krkr- 

5½ f}d fLFkrh Eg.kts dk;\ 

mRrj %ckáre d{ksr nksu bysDVªkWu vl.;kP;k fLFkrhyk f}d fLFkrh 
vls Eg.krkr- 

6½ v"Vd fLFkrh Eg.kts dk;\ 

mRrj %ckáre d{ksr vkB bysDVªkWu vl.;kP;k fLFkrhyk v"Vd fLFkrh 
vls Eg.krkr- 

7½ leLFkkfuds Eg.kts dk;\ 

mRrj %leku v.kqvad ijarw fHkUu v.kwoLrweku vlysY;k ewynzO;kauk 
leLFkkfuds vls Eg.krkr- 

8½ FkkWelu ;kauk v.kw Hksn.kkjk 'kkL=K vls dk Eg.krkr\ 

mRrj %v.kw vtwu lw{ed.kkapk vkgs gs lkax.kkjs FkkWelu gs ifgys 
'kkL=K gksrs Eg.kwu R;kal v.kw Hksn.kkjk 'kkL=K vls EgVys tkrs- 

9½ v.kwP;k fdrh o dks.kR;k d{kk vlrkr\ 

mRrj %v.kwP;k eq[;r% pkj d{kk vlqu R;k K,L,M, o N ;k vkgsr 

10½ U;VªkWupk 'kks/k dks.kh ykoyk\ 

mRrj % tsEl pWMfod ;kauh U;wVªkWupk 'kks/k ykoyk 


