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gƒj eBGqi AwZwiÚ Ask 
Z‡Zxq AaÅvq: c`vG^Æi MVb   

 

 
cixÞvq Kgb ˆcGZ AviI cÉk² I Dîi 

cÉk²1  ˆgŒj cvigvYweK msLÅv wbDUÇb msLÅv 

 A 3 4 

 B 20 20 

 C 24 28 

 D 29 35 

A wkLbdj-3 I 9 

K. AiweU Kx? 1 

L. Mg cigvYyi MVb wPò Aâb KGi wewf®² Ask wPwn×Z KGiv| 2 

M. A cigvYywUi AvGcwÞK cvigvYweK fi wbYÆq KGiv| 3 

N. DcGii ˆKvb ˆgŒjàwji BGjKUÇb webÅvm Õ¼vfvweK wbqGg 

Kiv hvq bv hywÚmn DcÕ©vcb KGiv| 4 

1 bs cÉGk²i Dîi 

K  cigvYyGZ wbDwKÑqvGmi PZzw Æ̀GK ˆhme wbw`ÆÓ¡ kwÚwewkÓ¡ cÉavb 

KÞcG^ BGjKUÇb AveZÆb KGi ZvG`i AiweU eGj| A 

L  Mg cigvYyi BGjKUÇb/ˆcÉvUb msLÅv 12, wbDUÇb msLÅv 12| ‰i 

wbDwKÑqvGm abvñK Avavb wewkÓ¡ ˆcÉvUb I Avavb wbiGcÞ wbDUÇb 

^vGK| wbDwKÑqvGmi evBGi Pvwiw`GK wewf®² kwÚÕ¦Gi BGjKUÇbmgƒn 

wbRÕ¼ kwÚ Abyhvqx wewf®² KÞcG^ AeÕ©vb wbGq NyiGZ ^vGK| 

 

 

 

 

 

 

 

 

M  DóxcGK DGÍÏwLZ A ˆgŒjwUi cvigvYweK msLÅv 3| myZivs A 

ˆgŒjwU nGjv wjw^qvg (Li)| wbGÁ² wjw^qvg cigvYyi AvGcwÞK 

cvigvYweK fi wbYÆq Kiv nGjv 

wjw^qvg cigvYyGZ 3wU ˆcÉvUb, 4wU wbDUÇb I 3wU BGjKUÇb 

we`Ågvb| Avgiv Rvwb, ˆcÉvUb I wbDUÇGbi fi cÉvq mgvb, wK §̄ 

BGjKUÇGbi fi ˆcÉvUGbi fGii Zzjbvq bMYÅ| ZvB cigvYyi cÉK‡Z 

fi ejGZ gƒjZ ˆcÉvUb I wbDUÇGbi fGii mgwÓ¡GK ˆevSvq| 

myZivs wjw^qvGgi ‰KwU cigvYyi cÉK‡Z fi 
 = 3p + 4n 

 = (3  1.67  1024) + (4  1.675  1024) 

 = 1.171  1023g 

 Li cigvYyi AvGcwÞK cvigvYweK fi 

 = 
wjw^qvg cigvYyi fi

C-12 AvBGmvGUvGci fGii 1/12 Ask
 

 = 
1.171  1023

1.66  1024   

 = 7.05  7 

 wjw^qvg cigvYyi AvGcwÞK cvigvYweK fi 7| 

N  DóxcGKi A, B, C I D ˆgŒjàGjv nGjv h^vKÌGg wjw^qvg (Li), 

KÅvjwmqvg (Ca), ˆKÌvwgqvg (Cr) I Kcvi (Cu)| ‰G`i gGaÅ Cr I 

Cu ‰i BGjKUÇb webÅvm mvaviY wbqGgi eÅwZKÌg| ‰i KviY wbGP 

weGkÏlY Kiv nGjv|  

mgkwÚ mÁ·®² AiweUvj mgƒn AaÆcƒYÆ ev mÁ·ƒYÆi…Gc cƒYÆ nGj ˆm 

BGjKUÇb webÅvm AwaKZi mywÕ©wZ ARÆb KGi| A Æ̂vr np3, np6, 

nd5, nd10, n7, n14 meGPGq mywÕ©Z nq| ‰i dGjB d10s1 I d5s1 

BGjKUÇb wewkÓ¡ ˆgŒj AwaKZi Õ©vqx nq| Cr(24) ‰i ˆÞGò 4s 

AiweUvGj `ywU BGjKUÇb ‰es 3d AiweUvGj 4wU Ahy™Â BGjKUÇb 

^vKv evèbxq wQj 
 Cr(24)  1s22s22p63s23p63d44s2 

wK §̄ evÕ¦eGÞGò Cr ‰i mwVK BGjKUÇb webÅvm 
 1s22s22p63s23p63d54s1 

ˆkGlvÚ BGjKUÇb webÅvGm 4s I 3d ‰i Dfq AiweUvjB AaÆcƒYÆ| 

Abi…cfvGe Cu(29) ‰i BGjKUÇb webÅvm wbÁ²i…c 
 Cu(29)  1s22s22p63s23p63d94s2 

mywÕ©Z webÅvGmi RbÅ BGjKUÇb webÅvm 
 Cu(29)  1s22s22p63s23p63d104s1

 

cÉk²2  
 

ˆgŒj  A B C 

cvigvYweK msLÅv  16 20 29 

gGb Ki, 32A ‰es 34A `ywU AvBGmvGUvc i…Gc cÉK‡wZGZ A ˆgŒjwU 

we`Ågvb ‰es ˆgŒjwUi cvigvYweK fi 32.07| 

[‰LvGb, cÉZxKàGjv cÉPwjZ A Æ̂ enb KGi bv] A  wkLbdj-3 I 9 

K. wbtmiY KvGK eGj?  1 

L. gÅvÝIGqGji Zî½vbymvGi iv`viGdvGWÆi cigvYy gGWGji 

mxgve«¬Zv eÅvLÅv KGiv|   2 

M. cÉK‡wZGZ A ˆgŒGji AvBGmvGUvc `ywUi kZKiv cwigvY 

wbYÆq KGiv|  3 

N. B I C ˆgŒj `ywUi BGjKUÇb webÅvGmi wf®²Zvi KviY 

weGkÏlY KGiv|  4 

2 bs cÉGk²i Dîi 

K  mi‚ wQ`ËcG^ ˆKvb MÅvGmi AYymgƒGni DœP Pvc ˆ^GK wbÁ²Pvc 

AçGj ˆewiGq Avmvi cÉwKÌqvGK wbtmiY eGj| A 

Mg cigvYyi MVb wPò 

 KÞc^ 

12n 
12p 

wbDUÇb 
wbDwKÑqvm 

ˆcÉvUb 

BGjKUÇb 



2 cv‡Äix gva¨wgK m„Rbkxj imvqb 

L  gÅvÝIGqGji Zî½vbymvGi, iv`viGdvWÆ gGWGji mxgve«¬Zv 
nGjv@ ˆKvb AvavbhyÚ eÕ§ ev KYv e†îcG^ NyiGZ ^vKGj Zv 
KÌgvMZ kwÚ wewKiY KiGe ‰es Zvi AveZÆb PKÌI axGi axGi ˆQvU 
nGZ ^vKGe| myZivs BGjKUÇbmgƒn KÌgk kwÚ nvwiGq wbDwKÑqvGm 
cÉGek KiGe| A Æ̂vr iv`viGdvWÆ cigvYy gGWj Abyhvqx cigvYy 

AÕ©vqx AeÕ©v cÉvµ¦ nGe wK¯§ evÕ¦Ge Zv NGU bv| B 

M  awi, 32A AvBGmvGUvGci kZKiv cwigvY = x% A 

 34A AvBGmvGUvGci cwigvY = (100 – x)%  

kZÆgGZ,  
32  x + 34(100 – x)

100
 = 32.07  

 ev, 32x + 3400 – 34x = 3207 

 ev, – 2x = – 193 

  x = 96.5  

myZivs,  
32A ‰i kZKiv cwigvY = 96.5%  
34A  "   "  "  = (100 – 96.5%) = 3.5%  

N  DóxcGKi B ˆgŒjwU nGjv KÅvjwmqvg ‰es C ˆgŒjwU nGjv 
Kcvi| ‰G`i BGjKUÇb webÅvm wbÁ²i…c- 
Ca(20)  1s22s22p63s23p64s2 

Cu(29)  1s22s22p63s23p63d104s1 

‰LvGb Kcvi ‰i meÆGkl BGjKUÇbwU 4s AiweUvGj cÉGek bv KGi 

3d AiweUvGj hvq| üG´£i wbqg Abyhvqx 3d94s2 KvVvGgv AGcÞv 
3d104s1 KvVvGgv ˆewk mywÕ©Z| ‰B mywÕ©wZi KviGYB Cu ‰i 
BGjKUÇb webÅvGm wf®²Zv jÞÅ Kiv hvq| 
Aciw`GK Ca ‰i BGjKUÇb webÅvm ˆ^GK ˆ`Lv hvq ˆh, Ca ‰i 
meÆGkl BGjKUÇb 2wU 3d AiweUvGj AvmGj BGjKUÇb webÅvm nq 
3p6 3d2 hv mywÕ©Z bq ‰es AvDdevD bxwZI AbymiY KGi bv| 
KviY, AvDdevD bxwZ AbymvGi BGjKUÇb wbÁ² kwÚÕ¦i cƒYÆ KGi DœP 
kwÚÕ¦Gi hvq| ZvB AvGM 4s AiweUvj cƒYÆ KGi DœPkwÚÕ¦i 3d ˆZ 
hvGe| ZvB Ca ‰i ‰i…c BGjKUÇb webÅvm ˆ`Lv hvq| 
cÉk²3   

 ˆcÉvUb msLÅv wbDUÇb msLÅv BGjKUÇb 
msLÅv 

7
3 Li 

19
9  F– 

27
13 Al 3+ 

 
 
 
13 

 
 
10 

3 

wkLbdj-5 
K. fimsLÅv I cvigvYweK msLÅvi mÁ·KÆ Kx? 1 
L. Avqb ejGZ Kx eySvq? 2 
M. DcGivÚ mviwYwU cƒYÆ KGiv| 3 
N. mviwYGZ DGÍÏwLZ cigvYy I Avqb«¼Gqi cvigvYweK 

KvVvGgv ˆ`LvI| 4 
3 bs cÉGk²i Dîi 

K  cigvYyi fimsLÅv ejGZ ˆcÉvUb I wbDUÇb msLÅvi mgwÓ¡GK 
ˆevSvq| Avevi cigvYyi ˆcÉvUb msLÅvGK ejv nq cvigvYweK 
msLÅv| cvigvYweK msLÅvGK Z «¼viv I fimsLÅvGK A «¼viv wPwn×Z 
Kiv nq| myZivs,  

 A = Z + N   

L  Avavb hyÚ mî½vGK Avqb eGj| ˆKvb ˆgŒGji cigvYy ˆ^GK 

BGjKUÇb AcmvwiZ nGj, wKsev cigvYyGZ BGjKUÇb hyÚ nGj 

AvqGbi D«¿e NGU| Avqb ỳB cÉKvi: KÅvUvqb I AÅvbvqb| 

ˆKvb cigvYy ˆ^GK BGjKUÇb AcmvwiZ nGj ˆmwU KÅvUvqGb cwiYZ 

nq| ˆhgb : Na  e–  Na+ (KÅvUvqb)| 

Avevi, ˆKvb cigvYyGZ BGjKUÇb hyÚ nGj ˆmwU AÅvbvqGb cwiYZ 

nq| ˆhgb : 

 F + e–  F– (AÅvbvqb)| 

M  DóxcGKi mviwYwU cƒYÆ Kiv nGjv: 

cÉZxK  ˆcÉvUbmsLÅv wbDUÇbmsLÅv BGjKUÇb 

msLÅv 
7
3 Li 

19
9F

– 

27
13 Al3+ 

3 

 

9 

 

13 

4 

 

10 

 

14 

 

3 

 

10 

 

10 

N  mviwYGZ DGÍÏwLZ cigvYy I AvqbmgƒGni MvVwbK KvVvGgv wbGÁ² 

cÉ`î nGjv| 
 

BGjKUÇb 

ˆcÉvUb (3wU) 

wbDUÇb (4wU) 
wbDwKÑqvm

kwÚÕ¦i

3
7 Li 

 
 

14n 
13p 

8e– 

2e– 
10n 
9p 

8e– 

2e– 

19
9  F– 27

13 Al3+ 
 

cÉk²4  wbGÁ²vÚ wPGò nvBGWÈvGRGbi wZb aiGbi MVb wPò ˆ`qv 

nGjv| ‰wU chÆvGjvPbv KGi mswkÏÓ¡ cÉk²àGjvi Dîi `vI| 
 

nvBGWÈvGRb, H wWDGUwiqvg, D wUÇwUqvg, T 

   

 
wkLbdj-5 

K. ˆgŒwjK KwYKv Kx? 1 

L. 
13
6  C I 

12
6  C ‰i gGaÅ cv^ÆKÅ ˆ`LvI| 2 

M. DóxcGK cÉ`î ˆgŒjmgƒGni fimsLÅv wbYÆq KGiv| 3 

N. DóxcGK cÉ`î cigvYyi wPò I Dcvîmgƒn weGkÏlY KGi 

ˆZvgvi wm«¬v¯¦àGjv ˆjGLv| 4 

4 bs cÉGk²i Dîi 

K  cigvYy AwZ mƒÞÄ KwYKv ˆhgb, BGjKUÇb, ˆcÉvUb, wbDUÇb «¼viv 

MwVZ, ‰i…c mƒÞÄ KwYKvGK cigvYyi ˆgŒwjK KwYKv eGj| 



c`v‡_©i MVb  3 

L  
13
6  C I 

12
6  C ‰i gGaÅ cv^ÆKÅ  

(i) 
13
6  C ‰ wbDUÇb msLÅv 7wU wK §̄ 

12
6  C ‰i wbDUÇb msLÅv 6wU| 

(ii) 
13
6  C ‰i fi msLÅv 13 wK §̄ 

12
6  C ‰i fi msLÅv 12 | 

M  ‰KB ˆgŒGji wewf®² cigvYy| hvG`i ˆcÉvUb msLÅv mgvb, wK §̄ 

fimsLÅv wf®², ZvG`iGK AvBGmvGUvc eGj| 

cÉ`î DóxcGK 
1
1 H, 

2
1 H (D) ‰es 

3
1 H (T) nGjv h^vKÌGg 

nvBGWÈvGRb, wWDGUwiqvg ‰es wUÇwUqvg hv nvBGWÈvGRGbi wZbwU 

AvBGmvGUvc| 

Avgiv Rvwb, fimsLÅv = wbDUÇb msLÅv + ˆcÉvUb msLÅv 
1
1 H ‰i fi msLÅv = 0 + 1 = 1 

2
1 H ‰i fi msLÅv = 1 + 1 = 2 

3
1 H ‰i fi msLÅv = 2 + 1 = 3 

N  DóxcGK cÉ`î nvBGWÈvGRGbi MVb wPò chÆvGjvPbv KiGj Avgiv 

wewf®² wm«¬vG¯¦ DcbxZ nGZ cvwi| 
1
1 H  ‰i MVb wPò I Dcvî ˆ^GK ˆ`Lv hvq, ‰GZ ‰KwU ˆcÉvUb I 

‰KwU BGjKUÇb we`Ågvb| ‰GZ ˆKvb wbDUÇb ˆbB| cÉK‡wZGZ ‰i 

cÉvPzhÆ meÆvwaK (= 99.985%) ‰es ‰i fi msLÅv 1| ‰GK ˆcÉvwUqvg 

wnGmGe AwfwnZ Kiv nq|  
2
1 H ‰i ˆÞGò ˆ`Lv hvq, ‰GZ ‰KwU BGjKUÇb, ‰KwU ˆcÉvUb I 

‰KwU wbDUÇb we`Ågvb ‰es ‰i fimsLÅv nGjv 2| 

cÉK‡wZGZ ‰i cÉvPzhÆZv nGjv : 0.015%| 
3
1 H ‰i ˆÞGò ˆ`Lv hvq, ‰GZ ‰KwU BGjKUÇb, ‰KwU ˆcÉvUb I 

`ywU wbDUÇb we`Ågvb| ‰i fi msLÅv nGjv 3| 

cÉK‡wZGZ ‰i ˆKvb AwÕ¦Z½ ˆbB| ‰wU K‡wògfvGe cÉÕ§Z Kiv nq| 

‰wU ˆZRwÕ˜q cigvYy| 

DGÍÏwLZ ˆgŒjmgƒGni ˆfŒZ aGgÆ (ˆhgb, NbZ½) wf®²Zv ^vKGjI  

ivmvqwbK aGgÆ ˆKvb wf®²Zv ˆbB| ˆKbbv BGjKUÇb msLÅvB 

ivmvqwbK aGgÆi wbYÆvqK| D`vniYÕ¼i…c; AwÝGRGbi mvG^ wewKÌqvq 

Drc®² ˆhŒM nGjv : 

H2O (cvwb), D2O (fvix cvwb) ‰es T2O (fvix cvwb)| cÉvK‡wZGZ cÉvµ¦ 

cÉvPzhÆZv Abyhvqx nvBGWÈvGRGbi AvGcwÞK cvigvYweK fi nGjv : 
1  99.985 + 2  0.015

100
  = 1.00015 

cÉvmwãKfvGe DGÍÏLÅ ˆh, AvBGmvGUvcmgƒGni Drcwîi KviY nGjv 

‰KB ˆgŒGji wf®² wf®² cigvYyGZ wbDUÇb msLÅvi wewf®²Zv|  

cÉk²5  Kvgvj mvGne AvYweK K‡wl MGelYv ˆKG± Ềi ‰KRb 

weævbx| wZwb K‡wl ˆÞGò dmGji Drcv`b e†w«¬ I Drcvw`Z dmj 

msiÞGY wewf®² AvBGmvGUvGci eÅenvi mÁ·GKÆ MGelYv KGib| 

AvBGmvGUvc wbGq MGelYvi ˆÞGò wZwb ‰i ÞwZKi cÉfve mÁ·GKÆ 

memgq mGPZb ^vGKb| wkLbdj-6 

K. iGÚi wjDGKvwgqv ˆivGMi wPwKrmvq ˆKvb AvBGmvGUvc 
eÅen†Z nq? 1 

L. 19O ˆ^GK weUv iwkÄ wbMÆZ nIqv mÁ¿e ˆKb eÅvLÅv KGiv|2 
M. Kvgvj mvGnGei me mgq mGPZb v̂Kvi KviY eÅvLÅv KGiv| 3 
N. evsjvG`Gki K‡wli D®²qGb Kvgvj mvGne KxfvGe f„wgKv 

ivLGZ cviGe weGkÏlY KGiv| 4 
5 bs cÉGk²i Dîi 

K  iGÚi wjDGKvwgqv ˆivGMi wPwKrmvq 32P ‰i dmGdU eÅen†Z nq| 

L  19O AvBGmvGUvcwU AÕ©vqx AvBGmvGUvc| ‰wU mnGR -iwkÄ 

wbMÆZ KGi mywÕ©Z 19F ‰i cwiYZ nq| ‰GÞGò fi msLÅv 
AcwiewZÆZ ^vKGjI cvigvYweK msLÅv ‰K ‰KK e†w«¬ cvq| 
‰GÞGò ‰KwU wbDUÇb ˆcÉvUGb cwiYZ nGe| 

19
8  O –   

19
9  F 

M  ˆZRwÓ˜q AvBGmvGUvc ˆ^GK cÉwZwbqZ ,  I  iwkÄ wewKiY 

nq| ˆZRwÓ˜q iwkÄi ‰B cÉfveGK ˆZRwÓ˜qZv eGj| ‰B 
ˆZRwÓ˜qZv gvbyGli ˆ`Gni RbÅ gvivñK ÞwZKi| ‰B ˆZRwÕ˜q 

iwkÄi cÉfvGe Kvgvj mvGne KÅv´ÖvGi AvKÌv ¦̄ nGZ cvGib| ZvQvov ewg 
nIqv I gv^vi Pzj covmn AviI AGbK ÞwZ nGZ cvGi| ZvB Kvgvj 
mvGneGK AvBGmvGUvc wbGq KvR Kivi mgq weGkl aiGbi ‰ÅvcÉb, 
ˆnjGgU, Pkgv BZÅvw` cwiavb KiGZ nq ‰es ˆZRwÓ˜q AvBGmvGUvc 
msiÞGYI weGkl mZKÆZv AejÁ¼b KiGZ nq| 

N  AvRKvj D®²Z exR, D®²Z mvi I dmj msiÞGY cÉPzi cwigvY 
ˆZRwÕ˜q AvBGmvGUvc eÅenvi Kiv nq| ‰Lb evRvGi cÉvq 1kg 

IRGbi kmv, cÉvq 30-40  ˆKwR IRGbi Kzgov, cÉvq 10kg IRGbi 
Ij, cÉvq 5kg IRGbi dzj Kwc ev euvavKwcmn AviI AGbK iKg 
dj I mewR cvIqv hvq| ‰B àwjGK Avgiv nvBweËW dmj ewj| 
‰B dmGji exR Drcv`Gb AvBGmvUvc eÅen†Z nq| ‰fvGe D®²Z 
RvGZi exR D«¿veGb Kvgvj mvGne AvgvG`i K‡wlGZ f„wgKv ivLGQb| 
D®²Z gvGbi mvi Drcv`Gb ˆZRwÓ˜q AvBGmvGUvGci eÅenvi AvGQ| 
ˆZRwÕ¨q 32P hyÚ dmGdU `ËeY Dw«¿G`i gƒjavivq mƒwPZ KGi| 

MvBMvi KvD´Ÿvi eÅenvi KGi cyGiv Dw«¿` wKfvGe ˆeGo DGV Zv 
RvbGZ cviv hvq| 
AvgvG`i MÉvg ˆ^GK Drcvw`Z kvK-mewR dj Ë̀‚Z evRvi RvZKiGYi 
AfvGe AGbK ˆÞGò dmj bÓ¡ nGq hvq| ZvQvov ‰ me kvK-mewR 
dj-gƒGj ÞwZKviK eÅvKGUwiqv R¯ÃvGj Zv AvgvG`i kixGii RbÅ 
ÞwZKi| ˆÞò weGkGl g†ZzÅi KviY chÆ ¦̄ nGZ cvGi| KwZcq 
AvBGmvGUvc  ˆ^GK ˆh Mvgv iwkÄ wbMÆZ nq Zv ‰me ÞwZKviK 
eÅvKGUwiqvGK ˆgGi ˆdGj| ˆcvjwUÇ dvGgÆI ‰ iwkÄ eÅenvi KGi 
ÞwZKi eÅvKGUwiqv a»sm Kiv nq| Kvgvj mvGne ˆZRwÕ˜q 
AvBGmvGUvc wbGq MGelYvi gvaÅGg AvgvG`i K‡wlGZ ài‚Z½cƒYÆ f„wgKv 
ivLGZ cvGib|  
cÉk²6  R‹bK eÅwÚi kixGi wUDgvi aiv coj hv `ytLRbKfvGe 

cieZÆxGZ KÅv´ÖvGi cwiYZ nq| ‰KRb wPwKrmK ZuvGK 
ˆKGgvG^ivwc ˆbqvi civgkÆ w`Gjb| AmyÕ©Zvi KviGY ˆKGgvG^ivwc 
bv wbGZ cvivq Aci ‰KRb civgkÆ w`Gjb AcvGikb KGi 
wUDgviwU ˆdGj w`GZ| AvGiKRb eGj w`Gjb ˆh Zuvi euvPvi Avi 
Avkv ˆbB| wkLbdj-6 



4 cv‡Äix gva¨wgK m„Rbkxj imvqb 

K. fimsLÅv Kx? 1 

L. ^vBiGqW MÉw¯©i ˆKvl Kjv ˆeGo ˆMGj Kx aiGbi 

wPwKrmv KiGZ nq?  2 

M. R‹bK eÅwÚi wPwKrmvq ˆZRwÕ˜q AvBGmvGUvGci eÅenvGii 

ˆKŒkj eÅvLÅv KGiv|  3 

N. wPwKrmK wZbRGbi civgkÆ, DÚ-eÅwÚi wPwKrmvi ˆÞGò 

KvhÆKix KZUv? weGkÏlY KGiv|   4 

6 bs cÉGk²i Dîi 

K  fimsLÅv ejGZ ˆcÉvUb I wbDUÇb msLÅvi mgwÓ¡GK eySvq| 

L  ^vBiGqW MÉw¯© kixGii ‰KwU MÉw¯©, hv cÉGqvRbxq niGgvb 

wbtmiY KGi| ˆKvb KviGY ‰i ˆKvlKjvi AÕ¼vfvweK e†w«¬ NUGj 

Zv cÉvYNvZx nGq DVGZ cvGi| KvGRB ZLb ‰i wPwKrmv Kiv 

cÉGqvRb nq| wPwKrmvi RbÅ ˆZRwÕ˜q AvBGmvGUvc, ˆhgb 

AvGqvwWb ‰i 131-AvBGmvGUvc eÅenvi Kiv nq|  

M  R‹bK eÅwÚ KÅv´Övi ˆivGM AvKÌv¯¦| KÅv´ÖvGii wPwKrmvq 

ˆZRwÕ˜q AvBGmvGUvGci eÅvcK eÅenvi iGqGQ| AvRKvj bvbvb 

KviGY, ˆhgb bvbvb BGjKUÇwbÝ cYÅ eÅvcKfvGe eÅenvGii dGj 

gvbyl ˆZRwÕ˜qZvi msÕ·GkÆ `xNÆ mgq ^vKGQ| dGj KÅv´Övi nevi 

nvi ˆeGo ˆMGQ| ‰i wPwKrmvGZI eÅen†Z nGœQ ˆZRwÕ˜q 

AvBGmvGUvc| KÅv´ÖvGii ‰KwU i…c, wjDGKvwgqvi wPwKrmvi RbÅ 

dmGdGUi AvBGmvGUvc eÅen†Z nq| ‰wU cÉK‡ZcGÞ ˆZRwÕ˜q 

AvBGmvGUvc ˆ^GK wbtm†Z ˆZRwÕ˜q iwkÄ KÅv´Övi AvKÌv¯¦ ˆKvGl 

cvwVGq AvKÌv¯¦ ˆKvlGK ˆgGi ˆdjvi ‰KwU ˆKŒkj, hvGZ kixGii 

Avi ˆKvb Õ©vb bZyb KGi AvKÌv¯¦ bv nq ‰es fvGjv ˆKvlàGjv 

wbivcG` ^vGK| ZvB dmGdU QvovI AbÅvbÅ ˆZRwÕ˜q AvBGmvGUvc, 

ˆhgb µÏyGUvwbqvg, BDGiwbqvg BZÅvw` eÅenvi Kiv ˆhGZ cvGi| 

N  cÉ^g wPwKrmGKi civgkÆ Abyhvqx ˆKGgvG^ivwc wbGj kixGii 

Avi ˆKvGbv Õ©vb bZyb KGi AvKÌv¯¦ nq bv ‰es fvGjv ˆKvlàGjv 

wbivcG` ^vGK| wK ¦̄y ‰i wKQy cvk¼Æ cÉwZwKÌqv AvGQ, ˆhgb Pzj cGo 

hvIqv, kixi Aek nIqv, kixi eÅ^v nIqv, ˆivM cÉwZGiva ÞgZv 

KGg hvIqv BZÅvw`|  

w«¼Zxq wPwKrmGKi civgGkÆ ejv nGqGQ AcvGikb KGi wUDgvi 

ˆdGj ˆ`qvi K^v| KÅv´Övi hw` cÉv^wgK chÆvGq ˆ^GK ^vGK, ZvnGj 

AcvGikb Kiv KvhÆKi nq| wK ¦̄y gaÅeZÆx wKsev ˆkl chÆvGq KÅv´Övi 

mgÕ¦ kixGi QwoGq coGZ cvGi, dGj wUDgvi AcvGikb KGiI Avi 

jvf nq bv| KvGRB ‰B c«¬wZwU KÅv´Övi ˆKvb chÆvGq AvGQ Zv 

ˆRGb Zvici cÉGqvM KiGZ nGe| 

Z‡Zxq wPwKrmK eGjGQb, Zv nGjv@ euvPvi Avkv ˆbB| ‰KUv mgq 

wQj, hLb wPwKrmvweævb D®²Z wQj bv, dGj ỳivGivMÅ ˆivM nGjB 

mevB euvPvi Avkv ˆQGo w`Z| eZÆgvGb MGelYv ‰es weævGbi D®²wZi 

KviGY wPwKrmv AGbK AvaywbK nGq DGVGQ, dGj KÅv´ÖvGii wPwKrmvI 

nGq ^vGK| ‰ KviGY kjÅ wPwKrmv, ˆKGgvG^ivwc, ˆZRwÕ˜q 

AvBGmvGUvGci eÅenvi BZÅvw`i eÅeÕ©v AvGQ| ZvB R‹bK eÅwÚi mvnm 

bv nvwiGq DchyÚ wPwKrmvi kiYvc®² nIqv DwPr| 

cÉk²7  

ˆgŒj cvigvYweK msLÅv cvigvYweK fi 

A 20 40 

B 6 12 

C 6 14 

wkLbdj-6 I 9 

K. nvGoi mgmÅvq ˆKvb AvBGmvGUvc eÅenvi Kiv nq? 1 

L. S-‰i cvigvYweK fi 32-‰i A Æ̂ Kx? eÅvLÅv `vI| 2 

M. B ‰es C ‰i gGaÅ mÁ·KÆ ˆ`LvI| 3 

N. ˆevGii cigvYy gGWj AbymvGi A ˆgŒjwUi kwÚÕ¦Gi 

BGjKUÇwbK webÅvm KGiv|  4 
7 bs cÉGk²i Dîi 

K  nvGoi mgmÅvq Tc –99m AvBGmvGUvc eÅenvi Kiv nq| 

L  mvjdvGii cvigvYweK fi-32 ‰ K^vwUi A Æ̂ nGjv mvjdvGii ‰KwU 

cigvYy KveÆb-12 AvBGmvGUvGci 
1
12

 ‰i Zyjbvq 32 àY fvix| A Æ̂vr S ‰i 

cvigvYweK fi = 
mvjdvGii 1wU cigvYyi fi

 KveÆb-12 AvBGmvGUvGci fGii 
1
12 AsGki fi

  

M  B ‰es C ‰i cvigvYweK msLÅv ‰es cvigvYweK fi chÆGeÞY 

KGi ˆ`Lv hvq ˆh, ‰G`i cvigvYweK msLÅv ‰KB, wK §̄ cvigvYweK 

fi wf®², hv wbG`Æk KGi ˆh ‰G`i fimsLÅv wf®²| 

Avgiv Rvwb, ‰KB cvigvYweK msLÅv wewkÓ¡ ˆgŒj, Z^v ‰KB 

ˆgŒGji wf®² wf®² fimsLÅv wewkÓ¡ cigvYyGK ciÕ·Gii AvBGmvGUvc 

eGj| 

B ‰es C ‰i cvigvYweK msLÅv ‰es cvigvYweK fi chÆGeÞY 

KGi ˆ`Lv hvq ˆh, ‰G`i cvigvYweK msLÅv ‰KB, wK §̄ cvigvYweK 

fi wf®², hv wbG`Æk KGi ˆh ‰G`i fimsLÅv wf®²|  

B ‰es C ‰i  ˆÞGò DcGivÚ msæv cyGivcywi wgGj hvq, A^Ævr Zviv 

‰KB ˆgŒGji AvBGmvGUvc| cvigvYweK msLÅv 6 nIqvGZ ˆevSv hvq 

ˆh ‰wU KveÆb A Æ̂vr B ‰es C nGjv KveÆGbi `ywU AvBGmvGUvc, C-12 

‰es C – 14| C-14 nGjv ˆZRwÕ˜q| 

N  A ˆgŒjwUi cvigvYweK msLÅv nGjv 20, A Æ̂vr ‰wU KÅvjwmqvg|  

ˆevGii cigvYy gGWj Abyhvqx, cigvYyi wbDwKÑqvmGK ˆK±`Ê KGi 

e†îvKvi cG^ BGjKUÇb NyiGZ ^vGK| wbDwKÑqvGmi Pviw`GK e†îvKvi 

KZMyGjv wÕ©i KÞc^ AvGQ hvGZ AeÕ©vb wbGq BGjKUÇbmgƒn 

NyiGZ ^vGK| ‰MyGjvGK kwÚÕ¦i ev AiweU ejv nq| kwÚÕ¦imgƒnGK 

KwÍ̧Z msLÅv n ‰i gvb Abyhvqx K, L, M, N «¼viv cÉKvk Kiv nq| 

cÉ^g, w«¼Zxq, Z‡Zxq BZÅvw` kwÚÕ¦iGK h^vKÌGg n=1, n=2, n=3 

BZÅvw` «¼viv wPwn×Z Kiv nq| ‰G`i BGjKUÇb aviY ÞgZv 2n2 mƒò 

«¼viv wbaÆvwiZ nGq ^vGK|  

meGPGq KvGQi ˆkjGK ejv nGq ^vGK n=1 ˆkj ev K ˆkj| ‰i 

BGjKUÇb aviY ÞgZv 2  12 = 2| Abyi…cfvGe, n = 2, 3, 4 .....  

nGj L, M, N ˆkGj h^vKÌGg BGjKUÇGbi msLÅv 8, 18, 32 nq|  

DóxcGK cÉ`î ˆgŒjwUi cvigvYweK msLÅv nj 20| DcGivÚ mƒò 

Abyhvqx ‰i BGjKUÇb webÅvGm ‰i K, L, M, N ˆkGj ^vKGe 

h^vKÌGg 2, 8, 8 ‰es 2 wU|  



c`v‡_©i MVb  5 

cÉk²8   

 

+ 

wPò-A 

+ 

wPò-B 

n = 2 

n = 1 

wewKiY 

 
wkLbdj-7 I 8 

K. AiweUvj Kx? 1 

L. wPwKrmv ˆÞGò ˆZRwÕ˜q AvBGmvGUvGci eÅenvi ˆjGLv| 2 

M. B-gGWjwU eYÆbv KGiv|  3 

N. A I B ‰i gGaÅ ˆKvbwU AwaKZi MÉnYGhvMÅ cigvYy gGWj 

Zv ZzjbvgƒjK weGkÏlY KGiv|  4 
8 bs cÉGk²i Dîi 

K  wbDwKÑqvGmi PZzw`ÆGK ˆh AçGj AveZÆbkxj I wbw Æ̀Ó¡ kwÚhyÚ 

BGjKUÇb ˆgGNi cÉvwµ¦i meÆvwaK mÁ¿vebv ^vGK, ZvGK AiweUvj 

eGj| 

L  wPwKrmvGÞGò ˆZRwÕ˜q AvBGmvGUvc ˆKvb ˆivM ev ˆivMvKÌv ¦̄ 

Õ©vb wbYÆq ‰es ˆivM wbivgGq eÅen†Z nq| 

wbGÁ² wPwKrmvGÞGò ˆZRwÕ˜q AvBGmvGUvGci mywbw`ÆÓ¡ wKQy eÅenvi 

ˆ`Iqv nGjv 

(i) ˆivMvKÌv ¦̄ Õ©vb I ˆivM wbYÆGq ˆZRwÕ˜q AvBGmvGUvc 

ˆUKwbwkqvg  99 ev 99Tc eÅen†Z nq| 

(ii) wUDgvGii DcwÕ©wZ wbYÆq I Zv wbivgGq ˆZRwÕ˜q 

AvBGmvGUvc 60Co eÅenvi Kiv nq| 60Co ˆ^GK wbMÆZ Mvgv 

iwkÄ wbGÞc KGi KÅv´Övi ˆKvlàjvGK a»sm Kiv nq| 

(iii) 131I ^vBiGqW MÉw¯©i ˆKvl-Kjv e†w«¬ cÉwZnZ KGi ‰es iGÚi 

wjDGKvwgqv ˆivGMi wPwKrmvq 32P ‰i dmGdU eÅen†Z nq| 

AviI wewf®² aiGbi KÅv´Övi wbivgGq 131Cs, 192Ir, 125I, 103Pd, 106Ru 

eÅen†Z nq| 

M  DóxcGKi wPò-B gGWjwUGZ wbDwKÑqvmGK ˆK±`Ê KGi BGjKUÇb 

KZàGjv kwÚÕ¦Gi NƒYÆvqgvb| Zviv NƒYÆGbi mgq kwÚ ˆkvlY ev 

wewKiY KGi kwÚÕ¦i Õ©vbv¯¦i KiGQ, ZvB ‰wU ˆevi cigvYy gGWj| 
‰ gGWGji cÉavb Õ¼xKvhÆmgƒn nGjv : 

i. cigvYyi wbDwKÑqvmGK ˆK±`Ê KGi e†îvKvi cG^ BGjKUÇbmgƒn 

NyiGZ ^vGK| 

ii. wbDwKÑqvGmi Pviw`GK e†îvKvi KZàGjv wÕ©i KÞc^ AvGQ, 

hvGZ AeÕ©vb wbGq BGjKUÇbmgƒn NyiGZ ^vGK| ‰àGjvGK 

kwÚÕ¦i ev AiweU ejv nq| kwÚÕ¦imgƒnGK KwÍ̧Z msLÅv n ‰i 

gvb AbymvGi K, L, M, N «¼viv cÉKvk Kiv nq| cÉ^g kwÚÕ¦i n 

= l (K kwÚÕ¦i), 2q kwÚÕ¦iGK n = 2 (L kwÚÕ¦i) ‰fvGe n ‰i 

gvb 3, 4, 5 .... cƒYÆmsLÅv gvGb e†w«¬ ˆcGZ ^vGK| ‰KwU wbw`ÆÓ¡ 

kwÚÕ¦Gi AeÕ©vbKvGj BGjKUÇbmgƒn kwÚ ˆkvlY A^ev wewKiY 

KGi bv| 

iii. hLb ˆKvGbv BGjKUÇb ‰KwU wbÁ²kwÚÕ¦i (ˆhgb, n = 1) ˆ^GK 

DœPZi KÞcG^ (n = 2) Õ©vbv¯¦wiZ nq, ZLb wbw`ÆÓ¡ cwigvY 

kwÚ ˆkvlY KGi| Avevi, hLb ˆKvGbv DœPZi kwÚÕ¦i (ˆhgb, n 

= 2) ˆ^GK wbÁ²Zi KÞcG^ (ˆhgb n = 1) cÉZÅveZÆb KGi, ZLb 

kwÚ wewKiY KGi| ‰ cÉwKÌqvq ˆkvlY A^ev wbtmiY eYÆvjx 

ˆiLvi D«¿e NGU| 

N  DóxcGKi A gGWjwU nGjv iv`viGdvGWÆi cigvYyi gGWj ‰es 

B gGWjwU nGjv ˆevi cigvYy gGWj| iv`viGdvGWÆi cigvYy gGWGj 

ˆKej KÞc^ I wbDwKÑqvGmi aviYv ˆ`qv nGqGQ| Aciw`GK ˆevi 

gGWGj cigvYy MVGbi wel` weeiY ˆ`qv nGqGQ| wbGÁ² cigvYyi 

MVb eÅvLÅvq iv`viGdvGWÆi gGWjwUi Zzjbvq ˆevi cigvYy gGWGji 

MÉnYGhvMÅZv eÅvLÅv Kiv nGjv 

i. ˆevGii Zî½ Abyhvqx KGqKwU wbw`ÆÓ¡ gvGbi eÅvmvGaÆi Õ©vqx 

KÞc^ Qvov BGjKUÇbàGjv wbGRG`i BœQvgGZv ˆhGKvGbv 

eÅvmvGaÆi e†îvKvi cG^ AveZÆb KiGZ cvGi bv A^Ævr BGjKUÇGbi 

AveZÆGbi RbÅ KGqKwU Õ©vqx ‰es wbw`ÆÓ¡ KÞc^ AvGQ| 

ii. wewf®² kwÚwewkÓ¡ KZKàGjv Õ©vqx KÞcG^ AveZÆb Kivi RbÅ 

BGjKUÇb ˆ^GK ˆKvGbv kwÚ weKxYÆ nq bv| A Æ̂vr, BGjKUÇGbi 

kwÚi ˆKvGbv cwieZÆb nq bv| myZivs BGjKUÇb kwÚ nvwiGq 

wbDwKÑqvGm wMGq covi ˆKvGbv mÁ¿vebv ^vGK bv| ‰B Zî½ 

AbymvGi cigvYyi Õ©vwqZ½ eÅvLÅv Kiv hvq| 

iii. ˆevGii gGWj Abyhvqx wbÁ²Zi kwÚwewkÓ¡ KÞc^ ˆ^GK DœPZi 

kwÚwewkÓ¡ KÞcG^ BGjKUÇb hvIqvi mgq BGjKUÇb ‰KUv 

wbw`ÆÓ¡ cwigvGY kwÚ ˆkvlY KGi| Avevi DœPZi kwÚwewkÓ¡ 

KÞ ˆ^GK wbÁ²Zi kwÚwewkÓ¡ KÞcG^ BGjKUÇb Mgb KiGj 

wbw`ÆÓ¡ cwigvY kwÚ wewKiY KGi| E2  E1 = E = h| `ywU 

KÞcG^i kwÚi cv^ÆKÅ E wÕ©i| myZivs KÁ·vâ  wÕ©i ZvB 

cigvYy wewœQ®² ˆiLv eYÆvwj m†wÓ¡ KGi| 

iv. ‰B gGWj Abyhvqx nvBGWÈvGRb cigvYyi eYÆvwj eÅvLÅv Kiv hvq| 

cÉk²9  wKQy ˆgŒGji cviÕ·wiK msLÅvmn cÉZxK ˆ`qv nGjv : 

11A, 19Z, 24Y, 29X wkLbdj-9 

K. AiweU Kx? 1 

L. AvBGmvGUvc I AvBGmvevGii gGaÅ cv^ÆKÅ ˆjGLv| 2 

M. DóxcGKi ˆKvb ˆKvb ˆgŒGji ivmvqwbK aGgÆ wgj iGqGQ, 

eÅvLÅv KGiv| 3 

N. DóxcGKi ˆKvb& ˆKvb ˆgŒGji BGjKUÇb webÅvGmi ˆÞGò 

wf®²Zv cwijwÞZ nq hywÚmn eÅvLÅv KGiv| 4 

9 bs cÉGk²i Dîi 

K  cigvYyGZ wbDwKÑqvGmi PZzw`ÆGK ˆh mKj wbw`ÆÓ¡ kwÚÕ¦Gi 

BGjKUÇb cwiKÌgb KGi, ZvGK AiweU eGj|  

L  AvBGmvGUvc nGjv ‰KB cigvYyi wewf®² i…c, hvGZ fi msLÅv 

wf®²| Avi AvBGmvevi nGjv ‰KB fimsLÅvwewkÓ¡ wf®² wf®² ˆgŒGji 

cigvYy| KvGRB AvBGmvGUvcmgƒGni gGaÅ ˆgŒwjK ŠewkGÓ¡Å AGbK 

wgj ^vKGe, wK §̄ AvBGmvevimgƒGni gGaÅ ˆKvb wgj bvI ^vKGZ 

cvGi| 

M  DóxcGK DGÍÏwLZ ˆgŒjmgƒGni gGaÅ X, Y, Z, A nGjv h^vKÌGg 

Cu, Cr, K, Na| 

Na(11), K (19), Cr(24), Cu(29) ˆgŒjmgƒGni BGjKUÇb webÅvGmi 

«¼viv mvaviYZ ivmvqwbK agÆ wbYÆxZ nq| ‰KB ˆkÉYxi ˆgŒGji 

BGjKUÇb webÅvGm ewntÕ© Õ¦Gi ‰KB iKg KvVvGgv weivR KGi| 



6 cv‡Äix gva¨wgK m„Rbkxj imvqb 

ZvB, ‰G`i ivmvqwbK agÆ ‰KB aiGbi nq| ˆgŒGji meÆewntÕ© 

DcÕ¦Gii BGjKUÇb ivmvqwbK wewKÌqvq AskMÉnY KGi| 

11Na =    
K

 1s2  
L

 2s2 2p6   
M

3s1   

19K =   
K

 1s2  
L

 2s2 2p6   
M

3s2 3p6 3d0  
N

4s1   

Cr (24) =   
K

 1s2  
L

 2s2 2p6   
M

3s2 3p6 3d5  
N

4s1   

Cu (29) = 
K

 1s2  
L

 2s2 2p6   
M

3s2 3p6 3d10  
N

4s1   

Cr(24) I Cu(29) ‰i ˆÞGò cwijwÞZ BGjKUÇb webÅvm mÁ·ƒYÆ 

wf®²Zi| dGj, ˆ`Lv hvGœQ Na (11) I K(19) ‰i ivmvqwbK agÆ 

mv`†kÅcƒYÆ| ‰B `yBwU ˆgŒGji ˆhvRÅZv BGjKUÇb (2s1 I 4s1) mnGRB 

BGjKUÇb ZÅvM KGi eGj ‰G`i mwKÌqZv ˆekx ‰es AvqwbKiY kwÚ 

Kg| ZvB ‰iv ZxeË Zwor abvñK| 

N  DóxcGKi X, Y, Z, A nGjv h^vKÌGg Cu, Cr, K, Na|  

mgkwÚ mÁ·®² AiweUvjmgƒn AaÆcƒYÆ ev mÁ·ƒYÆi…Gc cƒYÆ nGj ˆm 

BGjKUÇb webÅvm AwaKZi mywÕ©wZ ARÆb KGi| A Æ̂vr np3, np6, 

 nd5, nd10, nf7 ‰es nf14, meGPGq mywÕ©Z nq| ‰i dGjB d10 4s1 

‰es d5s1 BGjKUÇb webÅvm wewkÓ¡ ˆgŒj AwaKZi Õ©vqx nq|  

Cr (24) ‰i ˆÞGò 4s AiweUvGj `yGUv ˆRvoe«¬ BGjKUÇb ‰es d 

AiweUvGj 4wU Ahy™Â BGjKUÇb ^vKv evèbxq wQj| 

Cr (24) :  
K

 1s2  
L

 2s2 2p6   
M

3s2 3p63d4  
N

4s2   

wK §̄ evÕ¦eGÞGò Cr ‰i mwVK BGjKUÇb webÅvm wbÁ²i…c : 

 Cr (24) : 
K

 1s2  
L

 2s2 2p6   
M

3s23p63d5   
N

4s1   

ˆkGlvÚ BGjKUÇb webÅvGm 4s ‰es 3d ‰i Dfq AiweUvjB AaÆcƒYÆ| 

Abyi…cfvGe, Cu (29) ‰i BGjKUÇb webÅvm wbÁ²i…c nIqv DwPr wQj| 

Cu (29) :  
K

 1s2  
L

 2s2 2p6   
M

3s2 3p6 3d9  
N

4s2   

mywÕ©Z webÅvm ARÆGbi ˆcÉÞvcGU Cr (29) ‰i BGjKUÇb webÅvm wbÁ²i…c : 

Cu (29) :  
K

 1s2  
L

 2s2 2p6   
M

3s2 3p6 3d10  
N

4s1   

myZivs, DóxcGK DGÍÏwLZ ˆgŒjàGjvi ˆfZi Cr(24) I Cu(29) ‰i 

BGjKUÇb webÅvmmgƒn wf®²| 

 
 

m†Rbkxj cÉk²eÅvsK 

 Dîi msGKZmn cÉk²   

 

cÉk²10 AvBGmvGUvc % cÉvZzjÅZv 

 23Mg 78.70 

 25Mg 10.13 

 27Mg 11.17 

AvBGmvGUvc (A) wewKiY  ,  ‰es  

A wkLbdj -3 I 6 

K. ppm Kx? 1 

L. PvlvevG` gvwU cwiPhÆvi RbÅ cÉkgb wewKÌqv AZÅ¯¦ ài‚Z½cƒYÆ 

ˆKb? 2 

M. DóxcGKi ˆgŒjwUi AvGcwÞK cvigvYweK fi MYbv KGiv|  3 

N. DóxcGKi A AvBGmvGUvcwUi gvbeRxeGb DcKvwi I 

ÞwZKi w`KàGjv eÅvLÅv KGiv|  4 

10 bs cÉGk²i Dîi 

K  ppm (Parts per million) «¼viv eySvq 1 wjUvi `ËeGY KZ 

wgwjMÉvg `Ëe Ë̀exf„Z AvGQ| A 

L  gvwU cwiPhÆvi RbÅ cÉkgb wewKÌqv AZÅ¯¦ ài‚Z½cƒYÆ| KviY gvwU 

AwaK ‰wmwWK nGj dmj Drcv`b eÅnZ nq| ‰GÞGò Pzb cÉGqvM 

KGi ‰wmwWK gvwUGK cÉkwgZ Kiv nq| Avevi gvwU AwaK Þvixq 

nGjI dmGji Drcv`b eÅvnZ nq|  

gvwUi ÞviKZ½ AZÅwaK nGq ˆMGj AÅvGgvwbqvg mvjGdU cÉGqvM 

KGi Zv wbq¯̈Y Kiv nq| hv cÉkgb wewKÌqv| ZvB ejv hvq PvlvevG` 

gvwUi cwiPhÆvq cÉkgb wewKÌqv AZÅ ¦̄ ài‚Z½cƒYÆ| A 

mycvi wUc&m: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  gÅvMGbwkqvGgi wZbwU AvBGmvGUvc 23Mg, 25Mg, 27Mg ‰i 

chÆvµ¦Zvi kZKiv cwigvY Abyhvqx Mg ‰i AvGcwÞK cvigvYweK 

fi wbYÆq KGiv| 

N  gvbeRxeGb AvBGmvGUvGci eÅenvi I cÉfve weGkÏlY KGiv| 

cÉk²11  v 

ˆgŒj cvigvYweK msLÅv fi msLÅ 
A (24) 52 

D (6) 12 

E (15) 31 

wkLbdj-5 

K. 1wU wbDUÇGbi fi KZ? 1 

L. cigvYyi fi I cvigvYweK fi wf®² eÅvLÅv KGiv| 2 

M. ˆevi cigvYy gGWGji AvGjvGK A ˆgŒGji BGjKUÇb webÅvGmi 

eÅvLÅv `vI| 3 

N. D I E  ˆgŒGji wbDwKÑqvGm 1wU KGi ˆcÉvUb hyÚ KiGj 

‰es 1wU KGi wbDUÇb ˆhvM KiGj BGjKUÇb webÅvm I 

cvigvYweK fGii Kx cwieZÆb NGU weGkÏlY KGiv|  4 

11 bs cÉGk²i Dîi 

K  1wU wbDUÇGbi fi 1.67510–24g| 
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L  cigvYyi fi ejGZ 1wU cigvYyi cÉK‡Z fiGK eySvq| ˆhgb 1wU 

nvBGWÈvGRb cigvYyi fi 1.6710–24g| wK §̄ cvigvYweK fi ejGZ 

nvBGWÈvGRGbi 1wU cigvYy KveÆb-12 AvBGmvGUvGci fGii 
1
12

 AsGki 

Zzjbvq KZ àY fvwi Zv eySvq|  

mycvi wUcm&: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  ˆevi cigvYy gGWj AbymvGi kwÚÕ¦Gii aviYv wbGq Cr ‰i BGjKUÇb 

webÅvm KGiv|  

N  BGjKUÇb webÅvm cƒYÆ KGi ˆgŒj«¼qGK wPwn×Z KGi cvigvYweK 

fi mÁ·wKÆZ AvGjvPbv KGiv|  

cÉk²12  cÉGZÅK c`v Æ̂ cigvYy w`Gq MwVZ| cigvYyi MVb eÅvLÅv 

KiGZ weævbx iv`viGdvWÆ I weævbx bxjm& ˆevi wf®²fvGe gGWj 

Õ©vcb KGib, hv imvqGbi aÅvb-aviYvi Avgƒj cwieZÆb KGi| 
wkLbdj-6 

K. cigvYyi gƒj KwYKv KZwU? 1 

L. 
27
13 Al «¼viv Kx eyS? 2 

M. ZzjbvgƒjK AvGjvPbv KGi ‰es ˆKvb gGWjwU AwaKZi 

MÉnYGhvMÅ-hywÚ `vI| 3 

N. K‡wl ˆÞGò I Lv`Å msiÞGY ˆZRwÕ˜qZvi eÅenvi 

D`vniYmn eÅvLÅv KGiv|  4 

12 bs cÉGk²i Dîi 

K   cigvYyi gƒj KwYKv nGjv wZbwU| 

L  
27
B Al  «¼viv eySvq ˆgŒjwU nGjv AÅvjywgwbqvg (Al) hvi, ˆcÉvUb 

msLÅv 13 ‰es fi ev wbDwKÑqb msLÅv 27| 

 wbDUÇb msLÅv  27  13 = 14 

mycvi wUc&m: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  iv`viGdvWÆ I ˆevi cigvYy gGWGji gGaÅ ˆevi cigvYy gGWGji 

AwaK MÉnYGhvMÅZvi KviY eÅvLÅv KGiv| 

N  Lv`Å msiÞY I K‡wl ˆÞGò ˆZRwÕ˜q AvBGmvGUvGci eÅenvi 

AvGjvPbv KGiv| 

cÉk²13  R‹bK f Ë̀GjvKGK wPwKrmK ejGjb ‰Ý-ˆi KiGZ| 

wZwb ‰RbÅ ‰KwU WvqvMbwÕ¡K ˆm´ŸvGi ˆMGjb| ‰Ý-ˆi Kivi RbÅ 

Abwfæ ‰ÝGi AcvGiUi ivLvq wec`mxgvi AGbK Ici w`Gq ‰Ý 

iwkÄ f`ËGjvGKi kixi w`Gq cÉevwnZ Kij| wKQyw`b evG` ‰B 

f`ËGjvGKi inmÅRbKfvGe g†ZyÅ nj| wZwb Lyb nb wb, ev ˆKvb 

`yNÆUbvGZI cGob wb|  wkLbdj-6 

K. ˆcÉvwUqvg Kx?  1  

L. Mvgv iwkÄ wbMÆgGb Kx nq?  2  

M. ‰ÝGi AcvGiUGii mZKÆZvi cÉGqvRbxqZv eÅvLÅv KGiv| 3  

N. f`ËGjvGKi g†ZyÅi KviY gƒjZ Kx wQj| ˆZvgvi gZvgZ 

weGkÏlY KGiv|   4 

13 bs cÉGk²i Dîi 

K   ˆcÉvwUqvg nGjv nvBGWÈvGRGbi mvaviY AvBGmvGUvc (1
1H)|  

L  Mvgv iwkÄ ‰KwU ˆZRwÕ˜q iwkÄ| fvix ‰es AwÕ©Z ˆZRwÕ˜q 

ˆgŒj Mvgv iwkÄ wbMÆZ KGi ^vGK| ‰wU wbMÆgGbi mvG^ ˆKvGbv 

ˆcÉvUb, wbDUÇb ev BGjKUÇGbi msLÅvi nËvm-e†w«¬ ev i…cv ¦̄i NGU bv| 

mycvi wUcm&: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  ˆZRwÕ˜q AvBGmvGUvc eÅenvGii mZKÆZv eÅvLÅv KGiv| 

N  ˆZRwÕ˜q AvBGmvGUvGci ÞwZKi cÉfve weGkÏlY KGiv| 

cÉk²14 28
14 Si,  31

15 P,  17
8   O,  16

 8  O  

wkLbdj-5 I 6 

K. ˆZRwÕ˜q AvBGmvGUvc ŠZix Kiv nq KxGmi gvaÅGg? 1 

L. wPwKrmv ˆÞGò ˆZRwṎq AvBGmvGUvGci ỳwU eÅenvi ˆjL| 2 

M. DóxcGK DGÍÏwLZ cÉ^g 3wU cigvYyi wbDUÇb, ˆcÉvUb ‰es 

BGjKUÇb msLÅv DGÍÏLcƒeÆK MVbwPò AuvK| 3 

N. DóxcGKi ˆKvb `ywU cigvYy ciÕ·Gii AvBGmvGUvc? 

weGkÏlY KGiv| 4 

14 bs cÉGk²i Dîi 

K  wbDwKÑq wewKÌqvi gvaÅGg ˆZRwÕ˜q AvBGmvGUvc ŠZwi nq| 

L  wPwKrmvGÞGò ˆZRwÕ˜q AvBGmvGUvGci ỳwU eÅenvi wbÁ²i…c 

(i) 
89

Sr  nvGoi eÅ^vi wPwKrmvq   

(ii) 
238

Pu nvGUÆ ˆcBmGgKvi emvGZ eÅenvi Kiv nq| 

mycvi wUcm&: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  wmwjKb, dmdivm I AwÝGRb ˆgŒj wZbwUi BGjKUÇb, ˆcÉvUb 

I wbDUÇb msLÅv DGÍÏL KGi MVb wPò ˆ`LvI| 

N  AwÝGRGbi AvBGmvGUvcmgƒn Kx eÅvLÅv KGiv| 

cÉk²15 cigvYyi MVb mÁ·GKÆ cwiÓ•vi bv nIqvq Avwbjv nvmvb Zvi 

cÉvBGfU wkÞK dviwm`GK ˆdvb w`j| dviwm` mvGne Zvi QvòxGK 

mnGR cigvYyi MVb ˆevSvGbvi RbÅ cigvYyGK ˆmŒi RMGZi mvG^ 

Zzjbv KGi ejj ˆh, ˆmŒi RMGZi MÉnmgƒn ˆhgb mƒhÆGK ˆK± Ề KGi 

meÆ`v NƒYÆvqgvb ˆZgwb BGjKUÇb mgƒn wbDwKÑqvGmi Pviw`GK NƒYÆvqgvb| 

Avwbjv cigvYyi MVb mÁ·GKÆ cwiÓ•vi nGjI ˆmŒi RMGZi mvG^ 

cigvYyi MVGb ˆm wKQy AmvgémÅZv LyGR ˆcj| 

wkLbdj-7 I 8 

K. M ˆkGji mGeÆvœP BGjÙÌb aviY ÞgZv KZ? 1 

L. ˆZRwÓ˜q AvBGmvGUvGci `ywU ÞwZKi w`K DGÍÏL KGiv|2 

M. DóxcGK DGÍÏwLZ dviwm` Zvi QvòxGK cigvYyi ˆKvb 

gGWGji AbymvGi cigvYyi MVb eÅvLÅv KGi| gGWjwUi 

Õ¼xKvhÆ mgƒn AvGjvPbv KGiv| 3 

N. Avwbjv Zvi wkÞGKi ˆ`qv cigvYyi MVGbi Dcgvi gGaÅ 

Kx Kx AmvgémÅZv ˆcj@ weGkÏlY KGiv| 4 



8 cv‡Äix gva¨wgK m„Rbkxj imvqb 

15 bs cÉGk²i Dîi 

K  M ˆkGji mGeÆvœP BGjKUÇb aviY ÞgZv 18| 

L  ˆZRwÓ˜q AvBGmvGUvGci `ywU ÞwZKi cÉfve wbÁ²i…c@ 

(i) ‰wU KÅv´Övi ˆivGMi AbÅZg KviY| 

(ii) ˆZRwÕ˜qZvi wkKvi nGj cieZÆx cÉRG¯Ã weKjvã wk÷ R¯Ã 

wbGZ cvGi| 

mycvi wUcm&: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M   iv`viGdvGWÆi cigvYy gGWj eÅvLÅv KGiv| 

N  iv`viGdvGWÆi cigvYy gGWGji mxgve«¬Zv AvGjvPbv KGiv| 

cÉk²16   

 wewKwiZ kwÚ 

ˆkvwlZ kwÚ 

 
wkLbdj-8 

K. AvGcwÞK fi KvGK eGj? 1 

L. KcvGii BGjKUÇb webÅvm eÅvLÅv KGiv| 2 

M. DcwiDÚ cigvYy gGWGji mxgve«¬Zv wjL| 3 

N. iv`viGdvGWÆi cigvYy gGWGji mxgve«¬Zv wjL| 4 

16 bs cÉGk²i Dîi 

K  ˆKvb ˆgŒGji AvGcwÞK cvigvYweK fi nGœQ: 

ˆgŒGji ‰KwU cigvYyi fi

‰KwU KveÆb 12 AvBGmvGUvGci cvigvYweK fGii 
1
12

 Ask
  

L  KcvGii cvigvYweK msLÅv 29 ‰es ‰i BGjKUÇb webÅvm nGjv 

29Cu 1s2 2s2 2p6 3s2 3p6 3d10 4s1 

KcvGii ‰B BGjKUÇb webÅvm mvaviY wbqGgi eÅwZKÌg| mvaviY 

wbqGg KcvGii BGjKUÇb webÅvm nIqvi K^v wQj 4s23d9 wK §̄ 

AaÆcƒYÆ I cƒYÆ AiweUvj AwaK wÕ©wZkxj nIqvi KviGY 

wÕ©wZkxjZv ARÆGbi jGÞÅ cƒYÆ 3d10 ‰es AaÆcƒYÆ 4s1 BGjKUÇb 

webÅvm AwRÆZ nq| ZvB KcvGii BGjKUÇb webÅvm mvaviY wbqg 

gvGb bv| 

mycvi wUc&m: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  ˆevi cigvYy gGWGji mxgve«¬Zv eÅvLÅv KGiv| 

N  iv`viGdvWÆ cigvYy gGWGji mxgve«¬Zv eÅvLÅv KGiv| 
 

 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²17 cÉK‡wZGZ AwÝGRGbi wZbwU AvBGmvGUvc 16O, 17O, 18O 

cvIqv hvq ‰es ZvG`i kZKiv cwigvY h^vKÌGg 99.76%, 0.037% 

I 0.204%| wkLbdj-4 

K. BGjKUÇb webÅvm Kx? 1 

L. cigvYy PvRÆ wbiGcÞ ˆKb?  2 

M. DóxcGKi ˆgŒjwUi AvGcwÞK cvigvYweK fi wbYÆq 

KGiv| 3 

N. DóxcGKi ˆKvb AvBGmvGUvcwU AwaK mywÕ©Z? hywÚmn 

weGkÏlY KGiv|  4 

cÉk²18 (i) 99mTc   (ii) 60Co    (iii) 
131

53I    (iv) 235U wkLbdj-6 

K. ˆZRwÓ˜q AvBGmvGUvc Kx? 1 

L. cigvYy PvRÆ wbiGcÞ ˆKb? 2 

M. gvbe KjÅvGY (i), (ii) I (iii) bs AvBGmvGUvGci cÉGqvM 

ˆ`LvI| 3 

N. evsjvG`Gki we`yÅGZi Pvwn`v wgUvGZ (iv) bs AvBGmvGUvGci 

f„wgKv weGkÏlY KGiv| 4 

cÉk²19   

 

BGjKUÇb 

 
  wkLbdj-7  

K. wUÇdGqj Kx? 1 

L. µÏvwÕ¡GKi myweavmgƒn ˆjGLv|  2 

M. DóxcGKi wPòwU ˆh cigvYy gGWjGK wbG`Æk KGi Zv eÅvLÅv 

KGiv|  3 

N. AwâZ gGWj AbymvGi cigvYyi Õ©vwqZ½ mÁ·GKÆ ˆhŒwÚK 

gZvgZ `vI| 4 

cÉk²20 

     56
26A, 

148
62 B, 

147
62 C wkLbdj-6 I 9 

K. BGjKUÇGbi AvavGbi gvb KZ? 1 

L. wPwKrmv ˆÞGò ˆZRwÕ˜q AvBGmvGUvGci ỳwU eÅenvi ˆjGLv|2 

M. DóxcGKi ˆh `ywU ˆgŒGji gGaÅ AvBGmvGUvcxq agÆ 

we`Ågvb ZvG`i Mo cvigvYweK fi ˆei KGiv| 3 

N. DóxcGKi cÉ^g ˆgŒjwUi ‰KvwaK ˆhvRbx we`Ågvb 

weGkÏlY KGiv| 4 
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wbGRGK hvPvB Kwi 

 
 imvqb  welq ˆKvW : 1 3 7 

 

 mgq: 25 wgwbU   m†Rbkxj eüwbeÆvPwb cÉk²  gvb-25 

1. ˆKvbwU Avjdv KYv? 

 K 4

2He L 4

2He2+ 

 M 4

2H N 4

2He2 
 

2. ˆKvbwUi wÕ©wZkxjZv meÆvwaK? 
 K C L N 

 M P  N Co    

3. cviG`i jÅvwUb bvg Kx?  

 K Mercury L Hydrargyrum 
 M Argentum N Parod  

4. ˆgŒGji cvigvYweK msLÅv ˆKvbwU?   

 K wbDUÇb msLÅv 

 L fi msLÅv 

 M ˆcÉvUb msLÅv 

 N Avavb msLÅv  

5. ˆKvb ˆgŒGji cigvYyGZ m wU ˆcÉvUb, n wU 

BGjKUÇb I  wU wbDUÇb we`Ågvb| H 

ˆgŒGji cigvYyi fi msLÅv KZ?  

 K m+n L n+ 

 M m+ N m+n+  

6. iv`viGdvWÆ cigvYy ˆKG±`Êi Kx bvgKiY 

KGib?  

 K wbDUÇb L ˆgŒwjK ˆK±`Ê 

 M wbDwKÑqvm N fiGK±`Ê  

7. wbGPi ˆKvb ˆÞGò weævbx iv`viGdvWÆ 

kZfvM mdj?  

 K cigvYyi eYÆvwj eÅvLÅvq 

 L cigvYyi BGjKUÇGbi AeÕ©vb eÅvLÅvq 

 M cigvYyi wbDwKÑqvm AvweÓ•vGi 

 N cigvYyi fimsLÅv AvweÓ•vGi  

8. Cr ‰i Z‡Zxq kwÚÕ¦Gi KZwU BGjKUÇb 

^vGK?  
 K 12 L 13 

 M 14 N 18  

9. 2n2 mƒòvbymvGi M ˆkGji BGjKUÇb aviY 

ÞgZv KZ?  
 K 2 L 8 

 M 18 N 12  

10. ˆKvb& ˆkGj mGeÆvœP 18wU BGjKUÇb ^vKGZ 

cvGi?  

 K 1g L 2q 

 M 3q N 4^Æ  

11. Õ•Åvw´£qvGgi meÆGkl Õ¦Gi BGjKUÇb msLÅv 

KZ? 
 K 3 L 2 

 M 8 N 14  

12. cvwbGK fvãGj AwÝGRb I nvBGWÈvGRb 

ˆgŒwjK c`v^Æ cvIqv hvq| ZvnGj cvwb 

‰KwU  

 K ˆgŒwjK c`v^Æ 

 L ˆhŒwMK c`v^Æ 

 M ˆgŒwjK I ˆhŒwMK 

 N K‡wòg ˆhŒM  

13. ˆevi cigvYy gGWGji mxgve«¬Zv ˆKvbwU?  

 K ‰wU mKj cigvYymgƒGni eYÆvjx ˆiLvi 

eÅvLÅv cÉ`vb KiGZ cvGi bv  

 L ‰wU nvBGWÈvGRb I ‰i eYÆvjx ˆiLvi 

eÅvLÅv w`GZ mÞg 

 M ‰wU BGjKUÇGbi AeÕ©vb mÁ·GKÆ 

mwVK Z^Å cÉ̀ vGb mÞg  

 N ‰wU cigvYyi fi msLÅv mÁ·GKÆ 

eÅvLÅv cÉ̀ vGb mÞg  

wbGPi DóxcGKi AvGjvGK 14 I 15 bs cÉGk²i 

Dîi `vI: 

AvBGmvGUvc chÆvµ¦Zvi kZKiv cwigvY 
35

17X 75 
37

17X 25 

14. 'X' ˆgŒjwUi AvGcwÞK cvigvYweK fi 

KZ? 
 K 34.5 L 35.5 

 M 36.05 N 37.45  

15. DóxcGKi ˆgŒjwUi 

 i.  L ˆmGj 7wU BGjKUÇb we`Ågvb 

 ii. ˆcÉvUb I wbDUÇb msLÅv wf®² 

 iii. ‰KwU cigvYyi fi 5.89  1023g 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

16. 
23
11

M ‰i ˆÞGò ˆKvbwU mwVK? 

 K 12 wU ˆcÉvUb I 11 wU wbDUÇb 

 L 12 wU wbDUÇb I 11 wU ˆcÉvUb 

 M 10 wU ˆcÉvUb I 13 wU wbDUÇb 

 N 13 wU ˆcÉvUb I 10 wU wbDUÇb   

17. CuSO4 ‰i AvGcwÞK AvYweK fi KZ? 
 K 111.5  L 125.0 

 M 143.5 N 159.5   
18. µÏvsK aË‚eK h ‰i gvb KZ? 
 K 6.126  1034 m2kg/s 

 L 6.626  1034 m2kg/s  
 M 6.023  1023 m2kg/s 

 N 6.075  1024 m2kg/s  

19. ˆZRwÕ˜q AvBGmvGUvc Co–60 ‰i eÅenvi 

nq ˆKv^vq?  

 i. iGÚi wjDGKvwgqv ˆivGMi wPwKrmvq  

 ii. KÅv´Övi ˆKvl a»sm KiGZ  

 iii. Lv`Å`ËeÅ msiÞGY  

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

20. Ca2+ ‰i BGjKUÇb webÅvGmi Abyi…c  

 i. Cl ‰i BGjKUÇb webÅvm 

 ii. Ar ‰i BGjKUÇb webÅvm  

 iii. K+ ‰i BGjKUÇb webÅvm  

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

21. nd10ns1 BGjKUÇb webÅvGmi wbqg ˆgGb 

PGj ˆh mKj cigvYy  
 i.  47Ag ii. 29Cu 

 iii. 34Cr 
 wbGPi ˆKvbwU mwVK?  

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

wbGPi ZG^Åi AvGjvGK 22 I 23 bs cÉGk²i Dîi 

`vI : 

cUvwmqvGgi 100wU cigvYyGZ 
39

19K
+ iGqGQ 95 wU 

‰es 
41

19K  iGqGQ 5wU  

22. DóxcGKi cigvYyi AvGcwÞK cvigvYweK 

fi KZ?  
 K 39.1 L 93.12 
 M 39.22 N 40.12  

23. 
39

19K
+ I 

41

19K cigvYy `ywUi  

 i.  ˆcÉvUb msLÅv mgvb wK §̄ fi msLÅv wf®² 

 ii. Dfq ˆgŒGji BGjKUÇb msLÅv wf®² 

 iii. Dfq ˆgŒGji wbDUÇb msLÅv mgvb 

 wbGPi ˆKvbwU mwVK?  

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

24. BGjKUÇGbi AvGcwÞK fi ˆKvbwU?  
 K 1.60  1019g 

 L 9.1  1028 kg 
 M 0 

 N 1.675  1024 g  

25. iGÚi wjDGKvwgqv ˆivGMi wPwKrmvq 

ˆKvbwU eÅen†Z nq? 
 K 238Pu L 131I 

 M 106Ru  N 32P   



10 cv‡Äix gva¨wgK m„Rbkxj imvqb 

 

 imvqb  welq ˆKvW : 1 3 7 

mgq: 2 N¥Ÿv 35 wgwbU   m†Rbkxj iPbvgƒjK cÉk²  gvb-50 

1. 

 

 

 
1P 

wPò- 1 1
1
 X 

1P 
1n 

wPò- 2 2
1
 X 

1P 
2n 

wPò- 3 3
1
 X 

 

K. ˆgŒGji fimsLÅv Kx? 1 

L. cigvYy KLb Zwor wbiGcÞ ^vGK bv? 2 

M. DóxcGKi cigvYy wZbwUi fi ˆei KGiv|  3 

N. wPò wZbwU gƒjZ ‰KB ˆgŒjGK wbG`Æk KGi -K^vwUi mZÅZv hvPvB 

cƒeÆK KvVvGgvàGjvi bvgKiY KGiv| 4 

2. 
 

 

e 

L ˆkj  me = 9.108  1031kg 
 
K ˆkj  h = 6.626  1034J.s 

M ˆkj 

 

K. ˆevi cigvYy gGWGji wfwî Kx? 1 

L. ˆgŒwjK AYy I ˆhŒwMK AYyi gGaÅ cv^ÆKÅ ˆjGLv| 2 

M. M KÞcG^ NƒYÆvqgvb BGjKUÇGbi ˆeM wbYÆq KGiv| 3 

N. DóxcGKi wPòwU ˆ^GK KxfvGe ˆKvqv´Ÿvg jGÁ¹i aviYv cvIqv hvq 

weGkÏlY KGiv| 4 

3. 
 

+ 

wPò-2 

 

wPò-1  
K. ˆcÉvUb I wbDUÇb msLÅvi ˆhvMdjGK Kx eGj? 1 

L. 1H, 2H, 3H wZbwU cigvYy nGj ‰G`i gGaÅ Kx wgj AvGQ eÅvLÅv KGiv| 2 

M. DóxcGKi 1bs wPGòi mvnvGhÅ cigvYyi MVb mÁ·GKÆ Kx Kx aviYv 

cvIqv Zvi eÅvLÅv KGiv| 3 

N. DóxcGKi wPò `ywU weGkÏlY KGi ˆKvb wPòwU cigvYyi MVGbi RbÅ 

ˆewk ài‚Z½cƒYÆ eÅvLÅv KGiv| 4 

4. 

ˆgŒj  A B C 

cvigvYweK msLÅv  16 20 29 

gGb Ki, 32A ‰es 34A `ywU AvBGmvGUvc i…Gc cÉK‡wZGZ A ˆgŒjwU we`Ågvb 

‰es ˆgŒjwUi cvigvYweK fi 32.07| 

[‰LvGb, cÉZxKàGjv cÉPwjZ A^Æ enb KGi bv]   

K. AiweUvj Kx? 1 

L. gÅvÝIGqGji Zî½vbymvGi iv`viGdvGWÆi cigvYy gGWGji mxgve«¬Zv 

eÅvLÅv KGiv|   2 

M. cÉK‡wZGZ A ˆgŒGji AvBGmvGUvc `ywUi kZKiv cwigvY wbYÆq KGiv| 3 

N. B I C ˆgŒj `ywUi BGjKUÇb webÅvGmi wf®²Zvi KviY weGkÏlY KGiv| 4 

5. 16

A  
17

A 
18

A   24X   47Y  

ˆgŒGji AvBGmvGUvGci kZKiv cwigvY h^vKÌGg 99.76%, 0.037% ‰es 

0.204%| 

K. wbDwKÑqb msLÅv Kx? 1 

L. “cigvYy we`yÅr wbiGcÞ” DwÚwU eywSGq `vI| 2 

M. 'A' ˆgŒGji AvGcwÞK cvigvYweK fi wbYÆq KGiv| 3 

N. X I Y ˆgŒj `ywUi BGjKUÇb webÅvGm h^vKÌGg 3q I 4^Æ KÞcG^ 2n2 

mƒGòi AmvgémÅZvi KviY eÅvLÅv KGiv|  4 

6. 
A
Z X ˆhLvGb, A = fimsLÅv 

 Z = cvigvYweK msLÅv 

K. KveÆGbi ˆcÉvUb msLÅv KZ? 1 

L. Avqb KxfvGe m†wÓ¡ nq? 2 

M. DóxcGKi X ˆjLvi wbqgvejx AvGjvPbv KGiv|  3 

N. A = 16 nGj X ‰i wbDUÇb msLÅv wbYÆq KGiv| 4 

7.  35A, 37A, 99mTc, 153Sm, 32P, 60Co, 131I 

K. ˆZRwÓ˜q AvBGmvGUvc Kx? 1 

L. 
16
8  M I

18
8  M ciÕ·i AvBGmvGUvc ˆKb? 2 

M. A ˆgŒjwUi AvGcwÞK cvigvYweK fi 35.5 nGj AvBGmvGUvc `ywUi 

cÉK‡wZGZ chÆvµ¦Zvi kZKiv cwigvY wbYÆq KGiv| 3 

N. DóxcGKi AvBGmvGUvGci gGaÅ ˆKvbwU ˆivM wbYÆq ‰es ˆKvbwU ˆivM 

wbivgGq eÅenvi Kiv nq Zv weGkÏlY KGiv| 4 

8.   

 

wbDwKÑqvm 

 
K. kwÚÕ¦i Kx? 1 

L. AvGcwÞK cvigvYweK fGii ˆKvGbv ‰KK ^vGK bv ˆKb? 2 

M. DóxcGKi cigvYy gGWGji mxgve«¬Zv `ƒi Kiv mÁ¿e wKbv eÅvLÅv 

Ki|  3 

N. DóxcGKi gGWj Abyhvqx cigvYyGZ BGjKUÇb webÅvm wÕ©wZkxj wKbv? 

weGkÏlY KGiv|  4 
 

m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 
 

1 L 2 L 3 L 4 M 5 M 6 M 7 M 8 L 9 M 10 M 11 L 12 L 13 K 

14 L 15 M 16 L 17 N 18 L 19 M 20 N 21 K 22 K 23 K 24 M 25 N   
 


