Z…Zxq Aa¨vq
c`v‡_©i MVb
Structure of Matter

LECTURE SHEET

Av‡b©÷ iv`vi‡dvW© (1871 Ñ 1937) 1911 mv‡j Avjdv KYv cixÿvi mvnv‡h¨ wbDwK¬qvm Avwe®‹vi K‡ib|
cigvYyi wbDwK¬qvm †cÖvUb I wbDUªb wb‡q MwVZ| cigvYyi mg¯Í fi wbDwK¬qv‡m Av‡Q e‡j g‡b Kiv nq|
wZwb e‡jbÑ m~‡h©i g‡Zv cigvYyi wbDwK¬qvm w¯’i Ges m~‡h©i Pviw`‡K MÖ‡ni g‡Zv B‡jKUªb¸‡jv wbDwK¬qv‡m‡K †K›`ª K‡i Nyi‡Z _v‡K|


  †R‡b ivL
· imvq‡bi cÖwZwU †gŠ‡ji cigvYy‡K GKwU cÖZx‡Ki mvnv‡h¨ cÖKvk Kiv nq|
· †gŠ‡ji cÖZxK‡K Bs‡iwR eY©gvjvi GKwU eY© ev `yBwU e‡Y©i gva¨‡g cÖKvk Kiv nq| 
· †gŠ‡ji Bs‡iwR bv‡gi cÖ_g e‡Y©i cÖZxKÑ H (Hydrogen), B (Boron), C(Carbon), O(Oxygen)
· †gŠ‡ji Bs‡iwR bv‡gi cÖ_g I wØZxq e‡Y©i cÖZxKÑ Al (Aluminium), Co(Cobalt), Br (Bromine), Ni (Nickel)
· †gŠ‡ji Bs‡iwR bv‡gi cÖ_g I Z…Zxq e‡Y©i cÖZxKÑ Cl (Chlorine), Zn (Zinc), Cr (Chromium), Mn (Manganese)
†Kv‡bv †Kv‡bv †gŠ‡ji cÖZxK Zvi Bs‡iwR bvg †_‡K bv wj‡L j¨vwUb bvg †_‡K †jLv nq| †hgb : Na ( j¨vwUb bvg Natrium, Bs‡iwR bvg  Sodium), Cu (j¨vwUb bvg Cuprum, Bs‡iwR bvg Copper), K (j¨vwUb bvg Kalium, Bs‡iwR bvg Potassium), Pb (j¨vwUb bvg Plumbum, Bs‡iwR bvg Lead)

  †R‡b ivL
· cigvYy‡Z †cÖvUb, B‡jKUªb I wbDUªb GB wZbwU ¯’vqx KwYKv we`¨gvb|
· cigvYy‡Z †cÖvUb I B‡jKUªb msL¨v mgvb _v‡K Z‡e wbDUªb msL¨v KL‡bv mgvb Avevi KL‡bv †ewk _v‡K|
· cigvYyi †K‡›`ª _v‡K wbDwK¬qvm| G‡Z Ae¯’vb K‡i †cÖvUb I wbDUªb| G‡`i mgwó‡K wbDwK¬qb msL¨v ev fimsL¨v ejv nq|
· cigvYyi †cÖvUb msL¨v‡K ejv nq cvigvYweK msL¨v hv Zvi wbR¯^ mËv ev cwiPq| 
· †cÖvUb abvZ¥K Avavb wewkó, B‡jKUªb FYvZ¥K Avavb wewkó Avi wbDUªb Avavb wbi‡cÿ|
· †cÖvU‡bi cÖZxK p, wbDUª‡bi cÖZxK n Avi B‡jKUª‡bi cÖZxK e|
†cÖvUb I wbDUª‡bi Av‡cwÿK fi mgvb

  †R‡b ivL
· mKj †gŠ‡jiB wbR¯^ †cÖvUb msL¨v Ges wbDwK¬qb msL¨v Av‡Q|
· †cÖvUb msL¨v‡K cvigvYweK msL¨v ejv nq|
· †cÖvUb msL¨v I wbDUªb msL¨vi mgwó‡K fimsL¨v ev wbDwK¬qb msL¨v ejv nq|
cvigvYweK msL¨v‡K Z Øviv I fimsL¨v‡K A Øviv cÖKvk Kiv nq|

  †R‡b ivL
· wewfbœ fimsL¨vwewkó GKB †gŠ‡ji cigvYy‡K ci¯ú‡ii AvB‡mv‡Uvc e‡j|
· GKB †gŠ‡ji cigvYyi †cÖvUb ev B‡jKUªb msL¨v cwieZ©b nq bv wKš‘ wbDUªb msL¨vi cwieZ©b nq| GB wbDUª‡bi msL¨vi cwieZ©‡bi Kvi‡YB AvB‡mv‡Uvc m„wó nq|
nvB‡Wªv‡R‡bi 7wU AvB‡mv‡Uvc (1H, 2H, 3H, 4H, 5H, 6H, 7H) Av‡Q| G‡`i g‡a¨ wZbwU cÖK…wZ‡Z cvIqv hvq| Aewkó PviwU M‡elYvMv‡i ms‡kølY Kiv nq|

  †R‡b ivL
· Av‡cwÿK cvigvYweK fi n‡jv AvB‡mv‡Uvcmg~‡ni kZKiv ch©vßZvi cwigv‡Yi Mo| 
· weÁvbxiv Kve©b 12 AvB‡mv‡Uv‡ci f‡ii  Ask‡K cvigvYweK f‡ii cÖgvY wn‡m‡e MÖnY K‡i‡Qb|
· Av‡cwÿK cvigvYweK fi GKwU AbycvZ e‡j Gi †Kv‡bv GKK _v‡K bv| 
· ch©vq mviwY‡Z cigvYymg~‡ni †h cvigvYweK fi †`qv n‡q‡Q Zv Av‡cwÿK cvigvYweK fi|
†Kv‡bv cigvYyi AvB‡mv‡Uvc bv _vK‡j †m¸‡jvi Av‡cwÿK cvigvYweK fi I fimsL¨v mgvb nq|

· †R‡b ivL
· Av‡cwÿK cvigvYweK fi †_‡K Av‡cwÿK AvYweK fi wbY©q Kiv hvq|
†hŠ‡Mi AvYweK ms‡K‡Z we`¨gvb cÖwZwU †gŠ‡ji cigvYyi cvigvYweK fi I cigvYy msL¨vi ¸Yd‡ji mgwóB n‡jv H †hŠ‡Mi †gvU AvYweK fi|



  †R‡b ivL
· cÖvK…wZK I K…wÎg Dcv‡q ˆZwi AvB‡mv‡Uv‡ci msL¨v 1300| G‡`i g‡a¨ wKQz myw¯’Z Ges wKQz Aw¯’Z|
· Aw¯’Z AvB‡mv‡Uvc¸‡jv wewfbœ ai‡bi iwk¥ †hgbÑ ÑAvjdv, -weUv, -Mvgv wewKiY K‡i Ges Ab¨ †gŠ‡ji AvB‡mv‡Uv‡c cwiYZ nq| G‡K †ZRw¯ŒqZv e‡j|
·  -Mvgv iwk¥ RxešÍ †Kv‡li ÿwZmvab K‡i| 
· wbDwK¬qvi wewµqvq †ZRw¯Œq AvB‡mv‡Uvc ˆZwi nq|
· †`‡ni nvo †e‡o hvIqv Ges †Kv_vq, †Kb e¨_v n‡”Q Zv wbY©‡qi Rb¨ Tc-99m  e¨envi Kiv nq| 
· 153Sm A_ev 89Sr e¨envi K‡i nv‡oi e¨_vi wPwKrmv Kiv nq|
· wUDgv‡ii Dcw¯’wZ wbY©q  I Zv wbivg‡q †ZRw¯Œq AvB‡mv‡Uvc e¨envi Kiv nq|
· 60Co †_‡K wbM©Z Mvgv iwk¥ wb‡ÿc K‡i K¨vÝvi †KvlKjv‡K aŸsm Kiv nq| 
· 131I _vBi‡qW MÖwš’i †KvlKjv e„w× cÖwZnZ K‡i|
· i‡³i wjD‡Kvwgqv †iv‡Mi wPwKrmvq 32P Gi dm‡dU e¨eüZ nq| 
· cøy‡Uvwbqvg 238 nv‡U© †cBm‡gKvi emv‡Z e¨envi Kiv nq| 
· wewfbœ ai‡bi K¨vÝvi wbivg‡q 131Cs, 192Ir, 125I, 103Pd, 106Ru e¨eüZ nq|
· K…wl‡ÿ‡Î, Lv`¨ msiÿ‡Y, wPwKrmv‡ÿ‡Î, we`y¨r Drcv`‡b †ZRw¯Œq AvB‡mv‡Uv‡ci e¨envi e¨vcK|
· K¨vÝv‡ii GKwU we‡kl KviY †ZRw¯ŒqZv|
wbDwK¬q kw³ we`y¨r Drcv`‡b e¨eüZ nIqvi cvkvcvwk aŸsmvZ¥K Kv‡RI e¨eüZ nq|


  †R‡b ivL
(K)	iv`vi‡dvW© cigvYy g‡Wj 
· iv`vi‡dvW© KZ…©K 1911 mv‡j Avjdv KYv we”QziY cixÿvi wm×všÍB iv`vi‡dvW© cigvYy g‡Wj bv‡g cwiwPZ hv †mŠiRMr MV‡bi mv‡_ mv`„k¨c~Y© e‡j G‡K †mŠi g‡WjI ejv nq| 
· G g‡Wj Abymv‡i cigvYy †cÖvUb, wbDUªb I B‡jKUªb wb‡q MwVZ| †cÖvUb I wbDUªb wbDwK¬qv‡mi †K‡›`ª Ges B‡jKUªb †K‡›`ªi Pviw`‡K wbDwK¬qvm‡K cwi‡eób K‡i Ae¯’vb K‡i| wbDwK¬qv‡m cigvYyi mg¯Í abvZ¥K PvR© I cÖvq mg¯Í fi †K›`ªxf‚Z| G‡K †K›`ª K‡i FYvZ¥K PvR©hy³ B‡jKUªb N~Y©vqgvb _vKvq cigvYy we`y¨r wbi‡cÿ| abvZ¥K PvR©wewkó wbDwK¬qvm I FYvZ¥K PvR©wewkó B‡jKUªbmg~n cvi¯úwiK w¯’i ˆe`y¨wZK AvKl©YRwbZ †K›`ªgyLx ej Ges N~Y©vqgvb B‡jKUª‡bi †K›`ª ewngy©Lx ej ci¯úi mgvb|
· iv`vi‡dv‡W©i cigvYy g‡Wj Kÿc‡_i AvKvi I AvK…wZ, GKvwaK B‡jKUª‡bi N~Y©b c×wZ, cigvYyi eY©vwj MV‡bi e¨vL¨v cÖ`v‡b  Aÿg Ges g¨v·I‡q‡ji gZwe‡ivax|
(L)	†evi cigvYy g‡Wj 
· iv`vi‡dv‡W©i cigvYy g‡W‡ji ÎæwU ms‡kvabc~e©K 1913 mv‡j bxjm †evi †Kvqv›Uvg Z‡Ë¡i Ici wfwË K‡i g‡Wj cÖ`vb K‡ib Zv g~jZ cigvYyi kw³¯Íi, †KŠwYK fi‡eM I kw³i wewKiY welqK gZev`|
· B‡jKUªb D”P kw³¯Íi †_‡K wbgœ kw³¯Í‡i I wbgœ kw³¯Íi †_‡K D”P kw³¯Í‡i MgbKv‡j h_vµ‡g kw³ wewKiY ev †kvlY K‡i| 
†ev‡ii g‡WjwU GKvwaK B‡jKUªb wewkó cigvYy eY©vwj, eY©vwj‡Z GKvwaK m~~²‡iLv I nvB‡Rbev‡M©i AwbðqZvi bxwZ e¨vL¨v Ki‡Z cv‡i bv|

  †R‡b ivL
· cigvYyi cÖwZwU kw³¯Í‡i m‡e©v”P B‡jKUªb aviY ÿgZv 2n2 
· 2n2 m~Îvbyhvqx K, L. M I N  †k‡j B‡jKUªb aviYÿgZv h_vµ‡g 2, 8, 18 I 32wU|
· 1 †_‡K 18 cvigvYweK msL¨vwewkó †gŠjmg~n 2n2 m~Î †g‡b P‡j|
· wbgœ kw³¯Íi B‡jKUªb Øviv c~Y© n‡j cieZx© kw³¯Í‡i B‡jKUªb Mgb K‡i|
· K(1s), L(2s, 2p), M(3s, 3p, 3d), N (4s, 4p, 4d, 4f) GmeDckw³¯Í‡i cÖavb kw³¯Íi wef³|
· cigvYyi B‡jKUªb web¨v‡mi mgq B‡jKUªbmg~n wewfbœ AiweUv‡j Zv‡`i kw³i wbgœµg †_‡K D”Pµg Abymv‡i cÖ‡ek Ki|
· cigvYyi w¯’wZkxjZv AR©‡bi Rb¨ B‡jKUªbmg~n wewfbœ AiweUv‡j mw¾Z nq|
AiweUvjmg~‡ni kw³µg n‡jv : 1s < 2s < 2p < 3s < 3p < 4s < 3d < 4p < 5s < 4d < 5p < 6s < 4f < 5d < 6p < 7s < 5f < 6d < 7p < 8s


· †gŠj : †h c`v_©‡K we‡k­lY Ki‡j H c`v_© †_‡K g~j c`v_© Qvov c„_K ag©wewkó Ab¨ †Kv‡bv bZzb c`v_© cvIqv hvq bv, Zv‡K †gŠj ev †gŠwjK c`v_© e‡j| bvB‡Uªv‡Rb, dmdivm, Kve©b, Aw·‡Rb, wnwjqvg, K¨vjwmqvg, AvM©b, g¨vM‡bwmqvg, mvjdvi cÖf„wZ †gŠwjK c`v_©| 

· cÖZxK : †Kv‡bv †gŠ‡ji bvg hv Øviv ms‡¶‡c cÖKvk Kiv nq, Zv‡K cÖZxK e‡j| †hgb : †eªvwgb (Bromine) Gi cÖZxK Br; †evib (Boron) Gi cÖZxK B BZ¨vw`|

· †gŠwjK KwYKv : †hme m~² KwYKv Øviv cigvYy MwVZ, Zv‡`i‡K †gŠwjK KwYKv ejv nq| Giv n‡”Q B‡jKUªb, †cÖvUb I wbDUªb| G wZbwU KwYKv wewfbœ msL¨vq GKwÎZ n‡q wfbœ wfbœ cigvYy m„wó K‡i|
· B‡jKUªb : me c`v‡_©i cigvYyi mvaviY Dcv`vb n‡jv B‡jKUªb| B‡jKUªb cigvYyi me‡P‡q nvjKv KwYKv| B‡jKUªbmg~n wbR¯^ kw³ Abyhvqx wbDwK¬qv‡mi evB‡i Pviw`‡K wewfbœ Kÿc‡_ N~Y©vqgvbfv‡e Ae¯’vb K‡i| GwU FYvZ¥K Avavbhy³ Ges Gi Av‡cwÿK Avavb‡K Ñ1 aiv nq| B‡jKUªb‡K e Øviv cÖKvk Kiv nq| GKwU B‡jKUª‡bi fi 9.11  1028 MÖvg; Avavb ev PvR© 1.60  1019 Kzj¤^; GKwU B‡jKUª‡bi fi GKwU †cÖvUb ev GKwU wbDUª‡bi f‡ii  ¸Y|

· †cÖvUb : cigvYyi Avi GKwU g~j Dcv`vb †cÖvUb| †cÖvU‡bi fi B‡jKUª‡bi †P‡q cÖvq 1840 ¸Y †ewk| †cÖvUb cigvYyi †K›`ª ev wbDwK¬qv‡m Ae¯’vb K‡i| GwU abvZ¥K Avavbhy³ Ges Gi Av‡cwÿK Avavb‡K +1 aiv nq| †cÖvUb‡K p wPý Øviv cÖKvk Kiv nq| GKwU †cÖvU‡bi fi 1.67  1024 MÖvg; Avavb ev PvR© +1.60  1019 Kzj¤^; 


· wbDUªb : wbDUªb cigvYyi †K›`ª ev wbDwK¬qv‡m _v‡K| †cÖvUb I wbDUª‡bi Av‡cwÿK fi mgvb| GwU PvR© wbi‡cÿ Ges Av‡cwÿK fi 1 aiv nq| wbDUªb‡K n wPý Øviv cÖKvk Kiv nq| wbDUª‡bi fi 1.675 1024 MÖvg| GKB †gŠ‡ji wewfbœ cigvYyi g‡a¨ wbDUª‡bi msL¨vi wewfbœZvi Kvi‡Y AvB‡mv‡Uvc m„wó nq|

· cvigvYweK msL¨v : †Kv‡bv †gŠ‡ji cigvYyi wbDwK¬qvm ev †K‡›`ª hZmsL¨K †cÖvUb _v‡K, †mB msL¨v‡K H †gŠ‡ji cvigvYweK msL¨v e‡j| GwU GKwU cigvYyi wbR¯^ mËv ev Zvi cwiPq| mvaviYZ †gŠ‡ji cÖZx‡Ki evgcv‡k wb‡Pi w`‡K †cÖvUb msL¨v Z_v cvigvYweK msL¨v †jLv nq| G‡K Z Øviv cÖKvk Kiv nq| wnwjqv‡g 2wU †cÖvUb Av‡Q| myZivs Gi cvigvYweK msL¨v 2| ZvB wnwjqvg‡K 2He wj‡L cÖKvk Kiv nq|
 
· fi msL¨v : cigvYyi wbDwK¬qb msL¨vB Zvi fi msL¨v| †Kv‡bv †gŠ‡ji GKwU cigvYyi wbDwK¬qv‡mi g‡a¨ †cÖvUb Ges wbDUª‡bi †gvU msL¨v‡K H †gŠj ev cigvYyi fi msL¨v e‡j| A_©vr fi msL¨v = †cÖvUb msL¨v + wbDUªb msL¨v| G‡K A Øviv cÖKvk Kiv nq| GwU‡K †gŠ‡ji cÖZx‡Ki evgcv‡k Ici w`‡K wjLv nq| †hgb, BD‡iwbqv‡gi fi msL¨v 238| myZivs, G‡K 238U wj‡L cÖKvk Kiv nq| 


· AvB‡mv‡Uvc : GKB †gŠ‡ji wewfbœ cigvYy hv‡`i cvigvYweK msL¨v ev †cÖvUb msL¨v GKB, wKš‘ fi msL¨v wewfbœ nq, Zv‡`i AvB‡mv‡Uvc e‡j| wbDUªb msL¨vi wfbœZvi Kvi‡Y Ggb nq| †hgb : cÖK…wZ‡Z nvB‡Wªv‡R‡bi wZbwU AvB‡mv‡Uvc Av‡Q| G‡`i bvg nvB‡Wªv‡Rb, wWD‡Uwiqvg I wUªwUqvg| G‡`i fi msL¨v h_vµ‡g 1, 2 I 3| G‡`i cÖ‡Z¨‡Ki wbDwK¬qv‡m 1wU K‡i †cÖvUb eZ©gvb A_©vr cÖ‡Z¨‡Ki cvigvYweK msL¨v 1| wKš‘, G‡`i wbDwK¬qv‡m wbDUª‡bi msL¨v cÖ_gwU‡Z †bB, wØZxqwU‡Z 1 Ges Z…ZxqwU‡Z 2| GRb¨ wZb iKg nvB‡Wªv‡Rb cigvYy cvIqv hvq|

· Av‡cw¶K cvigvYweK fi : †Kv‡bv †gŠ‡ji AvB‡mv‡Uvc¸‡jvi kZKiv ch©vßZvi cwigvY‡K Mo Ki‡j †h fi cvIqv hvq Zv‡K H †gŠ‡ji Av‡cwÿK cvigvYweK fi e‡j| mvaviY Ae¯’vq †gŠ‡ji AvB‡mv‡Uvc¸‡jv Ggb Abycv‡Z _v‡K †h, G¸‡jvi f‡ii Mo wn‡m‡e cvigvYweK fi c~Y©msL¨vi bv n‡q fMœvsk nq| †hgb- †K¬vwi‡bi `ywU AvB‡mv‡Uvc n‡jv- Cl Ges Cl| G‡`i cÖ‡Z¨‡Ki fi c~Y©msL¨vi nq| wKš‘ ch©vßZvi w`K †_‡K G‡`i kZKiv cwigvY h_vµ‡g 75% Ges 25%| ZvB †K¬vwi‡bi Av‡cwÿK cvigvYweK fi 35.5|

· Av‡cwÿK AvYweK fi : †Kv‡bv c`v‡_©i AYy‡Z we`¨gvb cigvYymg~‡ni Av‡cwÿK cvigvYweK f‡ii mgwó‡K Av‡cwÿK AvYweK fi ejv nq| †hgb : Aw·‡R‡bi Av‡cwÿK cvigvYweK fi 16| GKwU Aw·‡Rb AYy Aw·‡R‡bi 2wU cigvYy wb‡q MwVZ| myZivs Aw·‡R‡bi Av‡cwÿK AvYweK fi n‡e 16  2 = 32|


· cigvYy cwiwPwZ : †Kv‡bv cigvYyi cÖZx‡Ki evg cv‡k Dc‡ii w`‡K Zvi fi msL¨v Ges evg cv‡k wb‡Pi w`‡K Zvi cvigvYweK msL¨v †jLv nq| †hgb:  Gi A_© A¨vjywgwbqv‡gi GKwU cigvYyi fi msL¨v 27 I cvigvYweK msL¨v 13| myZivs Gi wbDUªb msL¨v = 2713 = 14|

· †ZRw¯ŒqZv : wKQy wKQy c`v_© Av‡Q hv †_‡K Avcbv-Avcwb wKQy iwk¥ †hgbÑ  (Avjdv),  (weUv),  (Mvgv) AbeiZ wbM©Z nq| G ai‡bi we‡kl ¸Ywewkó iwk¥‡K †ZRw¯Œq iwk¥ Ges †hme c`v_© †_‡K Gme iwk¥ †ei nq, Zv‡`i †ZRw¯Œq c`v_© e‡j| Avi, †ZRw¯Œq c`v‡_©i G ai‡bi iwk¥ wewKi‡Yi ˆewkó¨‡K †ZRw¯ŒqZv e‡j|

· †ZRw¯Œq AvB‡mv‡Uvc : cÖvK…wZK I K…wÎg Dcv‡q ˆZwi myw¯’Z I Aw¯’Z AvB‡mv‡Uvc¸‡jvi g‡a¨ Aw¯’Z AvB‡mv‡Uvc¸‡jv ¯^Ztù‚Z©fv‡e wewfbœ ai‡bi iwk¥ wewKiY K‡i Ab¨ †gŠ‡ji AvB‡mv‡Uv‡c cwiYZ nq| GB ai‡bi AvB‡mv‡Uvc¸‡jv‡K †ZRw¯Œq AvB‡mv‡Uvc ejv nq| cÖK…Zc‡¶ Gme †gŠ‡ji cigvYyi wbDwK¬qv‡m cwieZ©b N‡U|

· cigvYyi g‡Wj : 1911 mv‡j weÁvbx iv`vi‡dvW© I 1913 mv‡j weÁvbx bxjm †evi cigvYyi MVb eY©bv Kivi Rb¨ cigvYy, g‡Wj cÖ`vb K‡ib|

· iv`vi‡dv‡W©i cigvYy g‡Wj : weÁvbx iv`vi‡dvW© 1911 mv‡j Avjdv KYv we”QziY cixÿvi wm×v‡šÍi Dci wfwË K‡i cigvYyi MVb‡K GKwU ¶z`ª †mŠiRM‡Zi m‡½ Zzjbv K‡ib| G Kvi‡Y Zuvi cÖ¯ÍvweZ cigvYy g‡Wj‡K cigvYyi †mŠi g‡WjI ejv nq| Gi g~j e³e¨ n‡jvÑ
	1.	cigvYyi †K›`ª¯’‡j GKwU abvZ¥K PvR©wewkó fvix e¯‘ we`¨gvb| GB fvix e¯‘‡K cigvYyi †K›`ª ev wbDwK¬qvm ejv nq| cigvYyi †gvU AvqZ‡bi Zzjbvq wbDwK¬qv‡mi AvqZb AwZ bMY¨| wbDwK¬qv‡m cigvYyi mg¯Í abvZ¥K PvR© I cÖvq mg¯Í fi †K›`ªxf‚Z|
	2.	cigvYy we`y¨r wbi‡cÿ| AZGe, wbDwK¬qv‡mi abvZ¥K PvR©hy³ †cÖvUb msL¨vi mgvb msL¨K FYvZ¥K PvR©hy³ B‡jKUªb cigvYyi wbDwK¬qvm‡K cwi‡eób K‡i iv‡L| 
	3.	†mŠiRM‡Zi m~‡h©i Pviw`‡K N~Y©vqgvb MÖnmg~‡ni g‡Zv cigvYyi B‡jKUªb¸‡jv wbDwK¬qv‡mi Pviw`‡K Aweivg Nyi‡Q| abvZ¥K PvR© wewkó wbDwK¬qvm I FYvZ¥K PvR© wewkó B‡jKUªbmg~‡ni g‡a¨ cvi¯úwiK w¯’i ˆe`y¨wZK AvKl©YRwbZ †K›`ªgyLx ej Ges N~Y©vqgvb B‡jKUª‡bi †K›`ªewngy©Lx ej ci¯úi mgvb|

· †evi-Gi cigvYy g‡Wj : 1913 mv‡j bxjm †evi Zuvi weL¨vZ cigvYy g‡Wj cÖKvk K‡ib| G g‡W‡ji ¯^xKvh©mg~n n‡jv :
	1.	wbDwK¬qvm‡K †K›`ª K‡i e„ËvKvi c‡_ B‡jKUªbmg~n Nyi‡Z _v‡K|
	2.	wbDwK¬qv‡mi Pviw`‡K e„ËvKvi KZ¸‡jv w¯’i Kÿc_ Av‡Q hv‡Z Ae¯’vb wb‡q B‡jKUªbmg~n Nyi‡Z _v‡K| G¸‡jv‡K kw³¯Íi ev AiweU ejv nq| kw³¯Íimg~n‡K KwíZ msL¨v n-Gi gvb Abymv‡i K, L, M, N Øviv cÖKvk Kiv nq| cÖ_g kw³¯Íi‡K n = 1 (K kw³¯Íi) 2q kw³¯Íi‡K : n = 2 (L kw³¯Íi) Gfv‡e n-Gi gvb 3, 4, 5 BZ¨vw` c~Y©msL¨v gv‡b e„w× †c‡Z _v‡K Ges kw³¯Íimg~n‡K h_vµ‡g M, N, O Øviv cÖKvk Kiv hvq| GKwU wbw`©ó kw³¯Í‡i Ae¯’vbKv‡j B‡jKUªbmg~n kw³ †kvlY A_ev wewKiY K‡i bv|
	3.	hLb †Kv‡bv B‡jKUªb GKwU wbgœZi Kÿc_ ev kw³¯Íi †hgb n = 1 †_‡K D”PZi Kÿc_ n = 2 †Z ¯’vbvšÍwiZ nq ZLb wbw`©ó cwigvY kw³ †kvlY K‡i| Avevi, hLb †Kv‡bv D”PZi kw³¯Íi †hgb n = 2 †_‡K wbgœZi Kÿc_ n = 1-G ¯’vbvšÍwiZ nq ZLb kw³ wewKiY K‡i|

· cigvYy‡Z B‡jKUªb web¨v‡mi AvaywbK wbqg : cigvYy‡Z wbDwK¬qv‡mi Pviw`‡K KZ¸‡jv Kÿc_ ev kw³¯Íi ev †kj _v‡K, hv‡`i AiweU ejv nq| G‡`i bvg K, L, M, N, O, P I Q BZ¨vw`|


K, L, M, N BZ¨vw` kw³¯Íi Avevi KZ¸‡jv AiweUvj ev Dckw³¯Í‡i wef³ _v‡K| †hgb :
	K kw³¯Í‡i ev 1g kw³¯Í‡i 1wU Dckw³¯Íi _v‡K hvi bvg 1s
	L kw³¯Í‡i ev 2q kw³¯Í‡i 2wU Dckw³¯Íi _v‡K hv‡`i bvg 2s, 2p
	M kw³¯Í‡i ev 3q kw³¯Í‡i 3wU Dckw³¯Íi _v‡K hv‡`i bvg 3s, 3p, 3d
	N ev 4_© kw³ ¯Íi †_‡K ïiæ K‡i D”P kw³¯Íi cÖ‡Z¨KwU‡Z 4wU K‡i Dckw³¯Íi _v‡K, hv‡`i bvg 4s, 4p, 4d, 4f
	A_©vr, s Dckw³¯Í‡i  AiweUvj 1wU, p Dckw³¯Í‡i  AiweUvj 3wU, d Dckw³¯Í‡i  AiweUvj 5wU, f Dckw³¯Í‡i AiweUvj 7wU|
	cÖwZwU AiweUv‡j m‡e©v”P 2wU B‡jKUªb _vK‡Z cv‡i Avevi 1wUI _vK‡Z cv‡i, bvI _vK‡Z cv‡i| 
	cÖwZwU cÖavb kw³¯Í‡ii m‡e©v”P B‡jKUªb aviYÿgZv 2n2, †hLv‡b, n = 1, 2, 3, 4 ... BZ¨vw`| 2n2 m~Îvbymv‡iÑ 
	K †k‡ji B‡jKUªb aviYÿgZv, 2  12 = 2wU
	L †k‡ji B‡jKUªb aviYÿgZv, 2  22 = 8wU
	M †k‡ji B‡jKUªb aviYÿgZv, 2  32 = 18wU
	N †k‡ji B‡jKUªb aviYÿgZv, 2  42 = 32wU BZ¨vw`|
cigvYyi B‡jKUªb web¨v‡mi mgq B‡jKUªbmg~n wewfbœ AiweUv‡j (Dckw³¯Í‡i) Zv‡`i kw³i wbgœµg †_‡K D”PZg Abymv‡i cÖ‡ek K‡i| w¯’wZkxjZv AR©‡bi Rb¨ cÖ_‡g wbgœkw³ AiweUv‡j B‡jKUªb Mgb K‡i Ges AiweUvj c~Y© K‡i; Gici µgvš^‡q D”Pkw³i AiweUvj B‡jKUªb Øviv c~Y© nq| AiweUvjmg~‡ni kw³µg wbgœiƒc : 1s  2s 2p 3s 3p 4s3d 4p 5s 4d 5p 6s 4f 5d 6p 7s 5f 6d 7p 8s| GB wbqgwU GKwU Q‡Ki gva¨‡g †`Lv‡bv n‡jv : 


wPÎ : cigvYyi wewfbœ kw³¯Í‡i B‡jKUªb Mg‡bi wbqg
Z‡e, GB wbq‡gi e¨wZµgI Av‡Q| AwaKvsk †ÿ‡ÎB †`Lv hvq  †h, s, p, d, f AiweUvj¸‡jv Aa©c~Y© ev c~Y©iƒ‡c B‡jKUªb †c‡j Zviv AwaKZi ¯’vqx MVb AR©b K‡i| myZivs d10, s1, d5s1  ai‡bi B‡jKUªb web¨vm AwaKZi ¯’vqx| 

 Ávbg~jK cÖkœ I DËi 

cÖkœ& \ 1 \  wbDwK¬qv‡mi PZzw`©‡K N~Y©vqgvb KwYKvi bvg Kx?
DËi : wbDwK¬qv‡mi PZzw`©‡K N~Y©vqgvb KwYKvi bvg B‡jKUªb|
cÖkœ \ 2 \ †gŠwjK KwYKv Kv‡K e‡j?
DËi : †hme AwZ m~² KwYKv Øviv cigvYy MwVZ, Zv‡`i †gŠwjK KwYKv ejv nq| G¸‡jv n‡jv B‡jKUªb, †cÖvUb I wbDUªb|
cÖkœ \ 3 \ cigvYyi wbDwK¬qvm Kx Kx KwYKv Øviv MwVZ?
DËi : cigvYyi wbDwK¬qvm †cÖvUb I wbDUªb bvgK KwYKv Øviv MwVZ|
cÖkœ \ 4 \ B‡jKUªb cigvYyi g‡a¨ †Kv_vq Ae¯’vb K‡i?
DËi : B‡jKUªb cigvYyi g‡a¨ wbDwK¬qv‡mi evB‡i wewfbœ K‡¶ ev kw³¯Í‡i Ae¯’vb K‡i|
cÖkœ \ 5 \ wbDUªbwenxb GKwU cigvYyi bvg Ki|
DËi : wbDUªbwenxb GKwU cigvYyi bvg nvB‡Wªv‡Rb|
cÖkœ \ 6 \ †gŠ‡ji cigvYy KqwU g~j Dcv`vb Øviv MwVZ?
DËi : †gŠ‡ji cigvYy 3wU g~j Dcv`vb Øviv MwVZ|
cÖkœ \ 7 \ †cÖvU‡bi Zwor Avav‡bi cÖK…wZ Kx?
DËi : †cÖvU‡bi Zwor Avav‡bi cÖK…wZ n‡jv abvZ¥K|
cÖkœ \ 8 \ c`v‡_©i ¶z`ªZg AwefvR¨ KYv‡K Kx e‡j?
DËi : c`v‡_©i ¶z`ªZg AwefvR¨ KYv‡K cigvYy e‡j|
cÖkœ \ 9 \ nvB‡Wªv‡Rb †gŠ‡ji AvB‡mv‡Uvc KqwU?
DËi: nvB‡Wªv‡Rb †gŠ‡ji AvB‡mv‡Uvc wZbwU|
cÖkœ \ 10 \ †ZRw¯Œq c`v_© †_‡K Kx wbM©Z nq?
DËi : †ZRw¯Œq c`v_© †_‡K AbeiZ ¯^Ztù‚Z©fv‡e †ZRw¯Œq iwk¥ wbM©Z nq|
cÖkœ \ 11 \ †ZRw¯Œq c`v_© †_‡K KqwU †ZRw¯Œq iwk¥ wbM©Z nq?
DËi : †ZRw¯Œq c`v_© †_‡K wZbwU †ZRw¯Œq iwk¥ wbM©Z nq|
cÖkœ \ 12 \ cvigvYweK msL¨v Kg Ggb GKwU †gŠ‡ji †ZRw¯Œq AvB‡mv‡Uvc D‡j­L Ki|
DËi : cvigvYweK msL¨v Kg Ggb GKwU †gŠ‡ji †ZRw¯Œq AvB‡mv‡Uvc n‡jv |
cÖkœ \ 13 \ †Kvb f~ZvwË¡K ˆeÁvwbK M‡elYvi Kv‡R AvB‡mv‡Uvc e¨eüZ nq?
DËi :  †KvwU  †KvwU eQi Av‡Mi cyi‡bv dwm‡ji eqm MYbvq 
AvB‡mv‡Uvc e¨eüZ nq| 
cÖkœ \ 14 \ P cigvYyi me‡P‡q evB‡ii K‡¶ KqwU B‡jKUªb Av‡Q?
DËi : P cigvYyi me‡P‡q evB‡ii K‡¶ 5wU B‡jKUªb Av‡Q|
cÖkœ \ 15 \ cigvYyi Z…Zxq kw³¯Í‡i m‡e©v”P KZwU B‡jKUªb _vK‡Z cv‡i?
DËi : cigvYyi Z…Zxq kw³¯Í‡i m‡e©v”P 18wU B‡jKUªb _vK‡Z cv‡i|
cÖkœ \ 16 \ GKwU cigvYyi Avav‡bi cÖK…wZ Kxiƒc?
DËi : GKwU cigvYy Avavb wbi‡c¶|
cÖkœ \ 17 \ cigvYyi wbR¯^ mË¡v Kx?
DËi : cigvYyi †cÖvUb msL¨v‡K ejv nq cvigvYweK msL¨v hv GKwU cigvYyi wbR¯^ mË¡v ev Zvi cwiPq|
cÖkœ \ 18 \ Aw¯’Z AvB‡mv‡Uvc¸‡jv Kx wewKiY K‡i?
DËi : Aw¯’Z AvB‡mv‡Uvc¸‡jv wewfbœ ai‡bi iwk¥ (†hgbÑ - Avjdv, - weUv, -Mvgv) wewKiY K‡i|
cÖkœ \ 19 \ eY©vwj Kx?
DËi : eY©vwj n‡jv wewfbœ e‡Y©i Av‡jvi mgv‡ek|
cÖkœ \ 20 \  Dc¯Í‡ii m‡e©v”P B‡jKUªb aviY-ÿgZv KZ?
DËi : -Dc¯’‡ii m‡e©v”P B‡jKUªb aviYÿgZv 14wU|
cÖkœ \ 21 \ ¯‹¨vwÛqv‡gi me©‡kl B‡jKUªbwU †Kvb AiweUv‡j cÖ‡ek K‡i?
DËi : ¯‹¨vwÛqv‡gi me©‡kl B‡jKUªbwU 3d-AiweUv‡j cÖ‡ek K‡i|
cÖkœ \ 22 \ B‡jKUªbm~‡ni mvaviY ag© Kx?
DËi : B‡jKUªbmg~‡ni mvaviY ag© n‡”Q Giv cÖ_‡g wbgœ kw³m¤úbœ Dc¯Íi c~Y© K‡i Ges µgvš^‡q D”P kw³m¤úbœ Dc¯Í‡i Mgb K‡i|
cÖkœ \ 23 \ cÖwZwU cÖavb kw³¯Í‡ii m‡e©v”P B‡jKUªb aviYÿgZv †Kvb myÎ †g‡b P‡j?
DËi : cÖwZwU cÖavb kw³¯Í‡ii m‡e©v”P B‡jKUªb aviYÿgZv 2n2 m~Î †g‡b P‡j|
cÖkœ \ 24 \ K¨vÝvi wbivg‡q †KvbwU †`Iqv nq?
DËi : K¨vÝvi wbivg‡q †K‡gv‡_ivwc †`Iqv nh|
cÖkœ \ 25 \ MvBMvi KvD›Uvi Kx?
DËi : †h h‡š¿i mvnv‡h¨ †ZRw¯Œq †gŠj †_‡K †ZRw¯Œq iwk¥ ev KYv kbv³ Kiv nq, Zv‡K MvBMvi KvD›Uvi e‡j|
 Abyavebg~jK cÖkœ I DËi 

cÖkœ \ 1 \ GKwU cigvYy‡Z †Kv_vq †Kv_vq B‡jKUªb, †cÖvUb I wbDUªb _v‡K Zv wPÎ Gu‡K †`LvI|
DËi : GKwU cigvYy‡Z B‡jKUªb, †cÖvUb I wbDUªb Kxfv‡e web¨¯Í _v‡K Zv wb‡P †`Lv‡bv n‡jv :


wPÎ : GKwU cigvYyi MVb
cÖkœ \ 2 \ bvB‡Uªv‡R‡bi cvigvYweK msL¨v 7| GKwU bvB‡Uªv‡Rb cigvYyi B‡jKUªb web¨vm Gu‡K †`LvI|
DËi : bvB‡Uªv‡R‡bi cvigvYweK msL¨v 7| Gi B‡jKUªb web¨vm 2, 5| bvB‡Uªv‡Rb cigvYyi B‡jKUªb web¨vm wbgœiƒc : 


cÖkœ \ 3 \ cigvYyi †Kvb †Kvb As‡k †cÖvUb, wbDUªb Ges B‡jKUªb _v‡K?
[bookmark: _GoBack]DËi : cigvYyi wbDwK¬qv‡m _v‡K †cÖvUb I wbDUªb| Avi B‡jKUªb wbDwK¬qv‡mi evB‡i Pviw`‡K Nyi‡Z _v‡K| B‡jKUªb FYvZ¥K PvR©hy³, †cÖvUb abvZ¥K I wbDUªb PvR© wbi‡c¶ KYv| ¯^vfvweK Ae¯’vq cÖ‡Z¨K cigvYy‡Z mgvb msL¨K B‡jKUªb I †cÖvUb _vKvq cigvYy PvR© wbi‡c¶ nq|
cÖkœ \ 4 \ cigvYy wK AwefvR¨?
DËi : ivmvqwbK wewµqvq cigvYymg~n AwefvR¨ wn‡m‡eB _v‡K A_©vr cigvYy‡K fvOv hvq bv| Z‡e eZ©gv‡b we‡kl Dcv‡q cigvYy‡K †f‡O B‡jKUªb, †cÖvUb, wbDUªbmn AviI K‡qKwU †gŠwjK KYv cvIqv †M‡Q|
cÖkœ \ 5 \ cvigvYweK msL¨v‡K †gŠ‡ji cwiPq ejv nq †Kb?
DËi : cvigvYweK msL¨v n‡jv, GKwU wbw`©ó msL¨v hv H †gŠ‡ji cigvYy‡Z we`¨gvb †cÖvU‡bi msL¨v| GwU H †gŠ‡ji wbR¯^ I ¯^Zš¿ ag© hv Ab¨ †Kv‡bv †gŠ‡ji _v‡K bv e‡jB G‡K †gŠ‡ji cwiPq ejv nq| 
†gŠ‡ji cvigvYweK msL¨v cwiewZ©Z n‡j †gŠ‡ji g~j a‡g©i cwieZ©b nq| d‡j IB †gŠ‡ji cigvYy bZzb ag©wewkó Ab¨ GKwU †gŠ‡ji cigvYy‡Z cwiYZ nq| A_©vr `ywU wewfbœ †gŠ‡ji cvigvYweK msL¨v KL‡bv mgvb nq bv| GRb¨ cvigvYweK msL¨v‡K †gŠ‡ji cwiPq ejv nq|
cÖkœ \ 6 \ fimsL¨v me mgq GKwU c~Y© msL¨v nq †Kb?
DËi : Avgiv Rvwb, fimsL¨v = †cÖvUb msL¨v + wbDUªb msL¨v| cigvYyi wbDwK¬qv‡mi ga¨¯’ †cÖvUb Ges wbDUªb AwefvR¨| Kv‡RB cigvYyi g‡a¨ †cÖvUb I wbDUª‡bi mgwó KL‡bv fMœvsk n‡Z cv‡i bv| Giv me mgq c~Y© msL¨vq wbDwK¬qv‡m eZ©gvb _v‡K| GKwU †cÖvU‡bi fimsL¨v 1 Ges GKwU wbDUª‡bi fi GKwU †cÖvU‡bi f‡ii cÖvq mgvb| G Kvi‡Y fi msL¨v KL‡bv fMœvsk nq bv Ñ me©`v c~Y©msL¨v nq|
cÖkœ \ 7 \ cigvYy‡Z AvB‡mv‡Uv‡ci DrcwË nq †Kb?
DËi : †Kv‡bv †gŠ‡ji wewfbœ cigvYyi wbDwK¬qv‡m GKB msL¨K †cÖvU‡bi m‡½ wfbœ wfbœ msL¨K wbDUªb _vKvi Rb¨ cigvYy¸‡jvi fi wewfbœ nq| d‡j AvB‡mv‡Uv‡ci DrcwË nq| †gŠ‡ji AvB‡mv‡Uvc¸‡jv‡Z cvigvYweK msL¨v A_©vr †cÖvUb msL¨v GKB wKš‘ fi msL¨v wewfbœ nq|
cÖkœ \ 8 \ fi msL¨v Ges cvigvYweK msL¨vi g‡a¨ m¤úK© ¯’vcb Ki|
DËi : Avgiv Rvwb,
fimsL¨v = †cÖvUb msL¨v + wbDUªb msL¨v
†h‡nZz, †cÖvUb msL¨v = cvigvYweK msL¨v
myZivs fimsL¨v = cvigvYweK msL¨v + wbDUªb msL¨v
AZGe, cvigvYweK msL¨v = fimsL¨v - wbDUªb msL¨v
GUvB fi msL¨v Ges cvigvYweK msL¨vi g‡a¨ m¤úK©|
cÖkœ \ 9 \ cigvYyi m‡½ 2wU †cÖvUb Ges 2wU wbDUªb †hvM Ki‡j hw` Y cigvYyi m„wó nq Z‡e Y cigvYywU‡K Kxfv‡e wjL‡e? Gi g‡a¨ wbDUªb msL¨v KZ n‡e?
DËi : cigvYyi m‡½ 2wU †cÖvUb Ges 2wU wbDUªb †hvM Ki‡j Gi cvigvYweK msL¨v nq = (90 + 2) = 92 Ges fimsL¨v = (234 + 2 + 2) = 238 n‡e| myZivs Y cigvYywUi ms‡KZ Y n‡e| 
cÖkœ \ 10 \ †K¬vwib cigvYyi fi msL¨v 35 Ges †cÖvUb msL¨v 17| cigvYywUi 2wU wbDUªb hy³ n‡j Kx cwieZ©b NU‡e?
DËi : Cl cigvYyi m‡½ 2wU wbDUªb hy³ n‡j Gi †cÖvUb msL¨v Z_v cvigvYweK msL¨v GKB _vK‡e, wKš‘ fi msL¨v 2 †e‡o hv‡e| A_©vr Gi fimsL¨v = 35 + 2 = 37 n‡e| †K¬vwi‡bi GKwU AvB‡mv‡Uvc Cl Drcbœ n‡e|
cÖkœ \ 11 \ GKwU cigvYyi K K‡¶ 2wU, L K‡¶ 8wU Ges M K‡¶ 1wU B‡jKUªb Av‡Q| cigvYywUi cvigvYweK msL¨v KZ? 
DËi : cigvYyi evB‡ii K‡¶ †gvU B‡jKUªb msL¨v = 2 + 8 + 1 = 11
 †gvU †cÖvUb msL¨v = 11 Ges cvigvYweK msL¨v = 11
cÖkœ \ 12 \ Kve©‡bi cvigvYweK msL¨v I fimsL¨v h_vµ‡g 6 Ges 12 n‡j Kve©b cigvYyi MVb m¤ú‡K© Av‡jvPbv Ki|
DËi : cvigvYweK msL¨v = †cÖvUb msL¨v = B‡jKUªb msL¨v| †h‡nZz Kve©‡bi cvigvYweK msL¨v = 6, myZivs Kve©b cigvYy‡Z †cÖvUb msL¨v = 6, B‡jKUªb msL¨v 6| Avevi wbDUªb msL¨v = fimsL¨v Ñ cvigvYweK msL¨v = 12  6 = 6| †h‡nZz cigvYyi wbDwK¬qv‡m †cÖvUb Ges wbDUªb _v‡K| myZivs Kve©b cigvYyi wbDwK¬qv‡m 6wU †cÖvUb Ges 6wU wbDUªb _v‡K| Avevi Kve©b cigvYyi g‡a¨ 6wU B‡jKUªb eZ©gvb, Kv‡RB G 6wU B‡jKUªb wbDwK¬qv‡mi evB‡i wewfbœ K‡¶ AveZ©b K‡i| 
cÖkœ \ 13 \ †Kv‡bv †gŠ‡ji GKwU cigvYy‡Z 11wU †cÖvUb Ges 12wU wbDUªb Av‡Q| †gŠjwUi fimsL¨v, cvigvYweK msL¨v Ges B‡jKUªb msL¨v wbY©q Ki| 
DËi : cigvYyi fimsL¨v = †cÖvUb msL¨v + wbDUªb msL¨v = 11 + 12 = 23, Avevi cvigvYweK msL¨v = †cÖvUb msL¨v = B‡jKUªb msL¨v|
†h‡nZz †cÖvUb msL¨v = 11, myZivs cvigvYweK msL¨v = 11, B‡jKUªb msL¨v = 11|
cÖkœ \ 14 \ GKwU †gŠ‡ji fimsL¨v 27 Ges cvigvYweK msL¨v 13| Gi wbDwK¬qv‡m KqwU †cÖvUb I KqwU wbDUªb Av‡Q? 
DËi : Avgiv Rvwb, fimsL¨v = †cÖvUb msL¨v + wbDUªb msL¨v| Avevi, cvigvYweK msL¨v = †cÖvUb msL¨v|
 †cÖvUb msL¨v = 13 Ges wbDUªb msL¨v = fimsL¨v Ñ †cÖvUb msL¨v = 27 – 13 = 14|
myZivs, †gŠjwUi wbDwK¬qv‡m 6wU †cÖvUb I 6wU wbDUªb Av‡Q|
cÖkœ \ 15 \ AvB‡mv‡Uvc Kx we‡kl Kv‡R e¨envi Kiv nq?
DËi : AvB‡mv‡Uvc K…wl‡¶‡Î cZ½ wbqš¿‡Y e¨envi Kiv nq| GQvov KLb, †Kvb mvi, Kx cwigvY e¨envi Ki‡Z n‡e Zv Rvb‡ZI GB AvB‡mv‡Uvc e¨envi Kiv nq|
cÖkœ \ 16 \ Mvgv iwk¥ Kx Kv‡R e¨eüZ nq?
DËi : Mvgv iwk¥ e¨vK‡Uwiqvmn A‡bK RxevYy aŸs‡m e¨eüZ nq| Lv`¨`ªe¨ ev djg~j msi¶‡Yi mgq †hb e¨vK‡Uwiqv AvµgY Ki‡Z bv cv‡i †mRb¨ g~jZ GB iwk¥ e¨eüZ nq|
cÖkœ \ 17 \ `ywU †gŠj A Ges B Gi cvigvYweK msL¨v h_vµ‡g 11 Ges 17| B‡jKUªb web¨vm wj‡L GB †gŠjØq kbv³ Ki|
DËi : A †gŠ‡ji cvigvYweK msL¨v 11 A_©vr Gi B‡jKUªb web¨vm 2, 8, 1| myZivs †gŠjwUi bvg Na| B †gŠ‡ji cvigvYweK msL¨v 17 A_©vr Gi B‡jKUªb web¨vm 2, 8, 7| myZivs †gŠjwUi bvg Cl|
cÖkœ \ 18 \ GKwU cigvYyi cÖ_g K‡¶ 2wU, wØZxq K‡¶ 8wU Ges Z…Zxq K‡¶ 3wU B‡jKUªb Av‡Q †gŠjwU kbv³ Ki|
DËi : 2, 8, 3 B‡jKUªb web¨vm mg„× †gŠjwU n‡jv A¨vjywgwbqvg| 
cÖkœ \ 19 \ Kx Kvi‡Y AvB‡mv‡Uvc¸‡jv GKwU †_‡K Ab¨wU wfbœ nq?
DËi : AvB‡mv‡Uvc¸‡jvi cvigvYweK msL¨v A_©vr †cÖvUb msL¨v GKB wKš‘ wbDwK¬qv‡m wbDUªb msL¨v wewfbœ nIqvq wfbœ fiwewkó AvB‡mv‡Uv‡ci cigvYy cvIqv hvq| G Kvi‡Y AvB‡mv‡Uvc¸‡jv GKwU †_‡K Ab¨wU wfbœ nq|
cÖkœ \ 20 \ Aw·‡R‡bi fi msL¨v 16 ej‡Z Kx †evSvq?
DËi : Aw·‡R‡bi fi msL¨v 16 ej‡Z †evSvq †h, Aw·‡Rb cigvYyi wbDwK¬qv‡m †gvU 16wU †cÖvUb I wbDUªb Av‡Q|
cÖkœ \ 21 \ †mvwWqv‡gi cvigvYweK msL¨v 11 ej‡Z Kx †evS?
DËi : †mvwWqv‡gi cvigvYweK msL¨v 11 ej‡Z †evSvq †h, †mvwWqvg cigvYyi wbDwK¬qv‡m 11wU †cÖvUb Av‡Q|
cÖkœ \ 22 \ eY©vwj ej‡Z Kx †evS?
DËi : eY©vwj n‡jv wewfbœ eY©i Av‡jvi mgv‡ek|
Kÿc_ †_‡K B‡jKUªb ¯’vbvšÍ‡ii mgq wewKwiZ I †kvwlZ kw³‡K eY©vwj wn‡m‡e cvIqv hvq| e„wói ci AvKv‡k m~‡h©i wecixZ cv‡k eY©vwj †`Lv hvq| GB eY©vwjI cigvYy †_‡K cÖvß eY©vwj †`L‡Z GKB iKg|
cÖkœ \ 23 \ AiweUvjmg~‡ni kw³µg Kxiƒc?
DËi : cigvYyi B‡jKUªb web¨v‡mi mgq B‡jKUªbmg~n wewfbœ AiweUv‡j (Dc-kw³¯Í‡i) Zv‡`i kw³i wbgªµg †_‡K D”Pµg Abymv‡i cÖ‡ek K‡i| w¯’wZkxjZv AR©‡bi Rb¨ cÖ_‡g wbgœkw³i AiweUv‡j B‡jKUªb Mgb K‡i Ges AiweUvj c~Y© K‡i| Gfv‡e, µgvš^‡q D”P kw³i AiweUvj B‡jKUªb Øviv c~Y© nq| AiweUvjmg~‡ni kw³µg wbgœiƒc:
1s < 2s 2p < 3s < 3p < 4s < 3d < 4p < 5s < 4d < 5p < 6s < 4f < 5d < 6p < 7s < 5f < 6d < 7p < 8s
cÖkœ \ 24 \ †Kvb †Kvb B‡jKUªb web¨vm wewkó †gŠj AwaKZi ¯’vqx nq?
DËi : mvaviYfv‡e †`Lv hvq †h, mgkw³m¤úbœ AiweUvjmg~n Aa©c~Y© ev m¤ú~Y©iƒ‡c c~Y© n‡j †m B‡jKUªb web¨vm AwaKZi myw¯’wZ AR©b K‡i|
myZivs, np3, np6, ns1, ns2, nd5, nd10, nf7 Ges nf14 me‡P‡q myw¯’Z nq| hvi `iæY d10s1 Ges d5s1 B‡jKUªb web¨vmwewkó †gŠj AwaKZi ¯’vqx nq|
cÖkœ \ 25 \ †ZRw¯Œq AvB‡mv‡Uv‡ci eûgyLx e¨envi wjL|
DËi : †ZRw¯Œq AvB‡mv‡Uvc KxUcZ½ wbqš¿‡Y, wkí‡ÿ‡Î, avZe cv‡Îi cyiæZ¡ cwigv‡c, e×cv‡Î Zi‡ji D”PZv cwigv‡c, cvBc jvB‡bi wQ`ª A‡š^l‡Y cÖf…wZ Kv‡R e¨envi Kiv nq|
GQvov, dwmj gwgmn c„w_exi hveZxq e¯‘i eqm, GgbwK c„w_exi eqm wba©vi‡Y †ZRw¯Œq AvB‡mv‡Uvc (14C) e¨eüZ nq|
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