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cigvYyi g‡Wj

	cigvYyi g‡Wj msµvšÍ Av‡jvPbv:

	KwZcq cigvYy g‡Wj:
	1. _gmb cigvYyi g‡Wj
	2.iv`vi‡dvW© cigvYyi g‡Wj
	3. †evi cigvYyi g‡Wj
	4. †evi-mgviwdì cigvYy g‡Wj
	5. Zi½ ejwe`¨v cigvYy g‡Wj
	Wvë‡bi cigvYy g‡Wj:
	AvaywbK imvqbwe`¨vi RbK Wvë‡bi cvigvYyweK gZev‡`i cÖavb ¯^xKvh©¸‡jv nj:
	1|	cÖ‡Z¨K c`v_© cigvYy bvgK AwZ ¶z`ª KYv Øviv MwVZ|
	2|	GKB c`v‡_©i mKj cigvYyi ag© I fi Awfbœ|
	3|	wewfbœ c`v‡_©i cigvYyi ag© I fi wewfbœ|
	4|	cigvYy AwefvR¨ Ges Gi †Kvb aŸsm †bB|
	5|	cigvYy mg~n ivmvqwbK wewµqvq AskMÖnY Ki‡Z cv‡i|
	6|	ivmvqwbK wewµqvq g‡a¨ mshyw³i cwieZ©b N‡U|
	7|	`yB ev Z‡ZvwaK c`v‡_©i ms‡hv‡M bZzb c`v‡_©i m„wó nq| G ms‡hvM wbw`©ó mij Abycv‡Z nq|
	Wvë‡bi cigvYyev‡`i ÎæwU:
	1|	G gZev` Aby Ges cigvYyi g‡a¨ cv_©K¨ †`Lv‡Z e¨_© nq|
	2|	G gZev` Abymv‡i †gŠ‡ji mKj cigvYyi fi GKB nIqv DwPZ|wKš‘ AvB‡mv‡Uvc Avwe®‹v‡ii d‡j cÖgvwYZ nq cigvYyi fi wewfbœ n‡Z cv‡i|
	3|	wfbœ wfbœ †gŠ‡ji cigvYyi fi wewfbœ nq| wKš‘ AvB‡mvevi Abymv‡i Zv memgq mZ¨ bq|
	4|	G gZev` Abymv‡i cigvYymg~n AwefvR¨| wKš‘ c‡i cigvYy‡K Gi g~j KwYKvq wef³ Kiv m¤¢e n‡q‡Q|
	iv`vi‡dv‡W©i cigvYyev‡`i g‡Wj:
	1|	mKj cigvYy †MvjvK…wZ KYv| Gi `ywU Ask i‡q‡Q| h_v:
		K) wbDwK¬qvm
		L) †K›`ªewnf‚©Z AÂj|
	2|	cigvYyi †K‡›`ª abvZ¥K PvR©hy³ wbDwK¬qvm i‡q‡Q| 
	3|	cigvYyi †gvUvgywU mKj fi wbDwK¬qv‡m †K›`ªxf‚Z _v‡K|
	4|	†mŠigÛ‡j m~‡h©i Pvwiw`‡K †hgb MÖn N~Y©biZ †Zgwb wbDwK¬qv‡mi Pvicv‡k B‡jKUªb AveZ©biZ|
	5|	wbDwK¬qv‡mi abvZ¥K Pv‡R©i msL¨v Ges Gi evB‡i FYvZ¥K Pv‡R©i msL¨v mgvb|
	6|	N~Y©biZ B‡jKUª‡bi Dci `yB ai‡Yi ej KvR K‡i| h_v:
		K) †K›`ªgyLx ej| 
		L) †K›`ªwegyLx ej|
	iv`vi‡dvW© g‡W‡ji mxgve×Zv:
	1|	†mŠigÛ‡ji MÖn PvR© wbi‡c¶ wKš‘ B‡jKUªb FYvZ¥K Avavbhy³|
	2|	g¨v·I‡q‡ji g‡Wj Abymv‡i †Kvb PvR© N~Y©biZ _vK‡j kw³ wewKiY K_v| Zvn‡j B‡jKUªb kw³ wewKiY Ki‡Z Ki‡Z wbDwK¬qv‡m cwZZ n‡e| d‡j g‡WjwUi Aw¯ÍZ¡ webó n‡e|
	3|	N~Y©biZ B‡jKUª‡bi K¶c‡_i AvKvi AvK…wZ m¤ú‡K© aviYv Kiv hvq bv|
	iv`vi‡dv‡W©i wbDwK¬qv‡m m¤úwK©Z cix¶v:
	weÁvbx iv`vi‡dvW© G wm×v‡šÍ †cuŠ‡Q‡Qb †h, 
	1|	cigvYyi †K‡›`ªi †h ¯’v‡b Zvi mKj fi c~Äxf‚Z _v‡K, Zv‡K wbDwK¬qvm e‡j|
	2|	†K›`ª¯’‡j ¶z`ª cwim‡i wbDwK¬qvm Qvov cigvYyi g‡a¨ cy‡iv ¯’vb duvKv|
	3|	wbDwK¬qv‡mi AvqZb mgMÖ cigvYyi Zzjbvq AZ¨šÍ ¶z`ª| cigvYyi e¨vm 1010 mn‡j, wbDwK¬qv‡mi e¨vm 1014 1015m.
	iv`vi‡dv‡W©i cigvYy g‡Wj:
	†mvbvi cvZ = 0.0004 cm cyiæ
	†mvbvi cvZ = ZnS Aveibhy³
	99% KYv cvZ †f` Ki‡Z cv‡i|
	20,000 G 1wU KYv wd‡i Av‡m|
	cÖK…wZ‡Z cÖvß cÖvq me †gŠ‡ji AvB‡mv‡Uvc Av‡Q| (e¨wZµg-Na, Au)
	Wvë‡bi cvigvYweK gZev` ivmvqwbK ms‡hvM m~Î e¨vL¨v K‡i|
	Wvë‡bi cvigvYweK gZev` n‡Z c`v‡_©i MVb m¤ú‡K© aviYv jvf Kiv hvq|
	AiweUvj Zi½ ejwe`¨vi MvwYwZK dvskb ev Zi½ dvskb|
	GKB Dckw³¯Í‡i mgkw³i ev Awfbœ kw³i AiweUvj‡K Degenerate e‡j Ges Amg ev wfbœ kw³i AiweUvj‡K Non-Degenerate e‡j|
	ÔD”P ¶gZvm¤úbœ †PŠ¤^K‡¶‡Îi cªfv‡e Degenerate AiweUvj Non-Degenerate AiweUv‡j cwiYZ nqÕ- wR g¨vb cÖfve|
	†evi cigvYy g‡W‡ji ¯^xKvh©: 
	1.	B‡jKUª‡bi w¯’i K¶c_ ev kw³¯Í‡ii aviYv| 	
	2.	B‡jKUª‡bi †KŠwYK fi‡e‡Mi aviYv| 

		†KŠwYK fi‡eM, mvr = 	
	3.	kw³i †kvlY ev wewKiY eY©vwj m„wói aviYv| 
	Z_¨: †evi g‡Wj cøvsK-Gi wewKi‡Yi †Kvqv›Uvg Z‡Ë¡i Dci cÖwZwôZ (E = h)| GLv‡b, E = †dvU‡bi GKK †Kvqv›Uvg kw³, (wbD) = wewKi‡Yi ¯ú›`b msL¨v, h = 6.62610–34 Js
	iv`vi‡dvW© Ges †evi Gi g‡W‡ji g‡a¨ cv_©K¨:

	iv`vi‡dvW© g‡Wj
	†evi Gi g‡Wj

	1.	wbDU‡bi gnvKl© I N~Y©bZ‡Ë¡i Dci cÖwZwôZ|
	1.	cø¨vs‡K †Kvqv›Uvg Z‡Ë¡i Dci cÖwZwôZ|

	2.	G‡K †mvjvi wm‡÷g g‡Wj ev GUwgK g‡Wj e‡j| 
	2.	G‡K nvB‡Wªv‡Rb cigvYy g‡Wj e‡j| 

	mxgve×Zv

	*	GKvwaK B‡jKUªb wewkó cigvYy‡Z wKfv‡e B‡jKUªbmg~n AveZ©b K‡i Zvi e¨vL¨v †bB|
*	cigvYyi eY©vwji †Kvb my¯úó e¨vL¨v w`‡Z cv‡i bv|
*	GwU A¯’vqx g‡Wj KviY MÖnmg~nPvR©wenxb Ges B‡jKUªb FYvZ¥K PvR©avix|
* K¶c‡_i AvKvi AvK…wZ mg‡Ü †Kvb aviYv †bB|
	*	eû B‡jKUªb wewkó cigvYyieY©vwj e¨vL¨v Ki‡Z cv‡i bv|
*	G g‡Wj Abymv‡i cigvYy‡ZB‡jKUª‡bi Ae¯’vb mywbw`©ó Ges MwZ‡eM I mywbw`©ó|



g~j KwYKvmg~n:
	g~j KwYKv 3 cÖKvi:
	i) ¯’vqx	ii) A¯’vqx	iii) K‡¤úvwRU

	¯’vqx g~j KwYKv¸‡jv n‡jv:
	i) B‡jKUªb	ii) †cÖvUb	iii) wbDUªb

	A¯’vqx g~j KwYKv¸‡jv n‡jv:
	i) wbDwUª‡bv	ii) A¨vw›UwbDwUª‡bv	iii) cwRUªb	iv) †gmb

	K‡¤úvwRU KwYKv¸‡jv n‡jv:
	i) wWD‡UiY	ii) Avjdv KwYKv
	cigvYyi g~j KwYKvi fi I Avavb:

	KwYKv
	Avavb/ Kzj¤^
	fi/†KwR
	cvigvYweK fi GKK

	†cÖvUb
	+1.602110-19
	1.672610-27
	1.0073

	wbDUªb
	0
	1.675010-27
	1.0087

	B‡jKUªb
	–1.602110-19
	9.10951031
	5.485810-4


	cigvYy I wbDwK¬qv‡mi e¨vm I fi:

	bvg
	e¨vm
	fi
	Avwe®‹vi

	cigvYy
	10-8cm
	10-25-10-27 kg
	†W‡gvwµUvm

	wbDwK¬qvm
	10-12-10-13cm
	cigvYyi mg¯Í fi
	iv`vi‡dvW©


	†gŠ‡ji cvigvYweK fi wbY©‡qi †¯‹j wZbwU:

	†¯‹j
	cÖeZ©K

	Kve©b †¯‹j
	IUPAC (1962)

	Aw·‡Rb †¯‹j
	÷vm (1860)

	nvB‡Wªv‡Rb †¯‹j
	Wvëb (1803)


	AvB‡mv‡Uvc, AvB‡mvevi, AvB‡mv‡Uvb:
	ivwk
	†cÖvUb
	wbDUªb
	fi msL¨v
	D`vniY

	AvB‡mv‡Uvc
	mgvb
	wfbœ
	wfbœ
	


	AvB‡mvevi
	wfbœ
	wfbœ
	mgvb
	


	AvB‡mv‡Uvb
	wfbœ
	mgvb
	wfbœ
	



	wPwKrmv weÁv‡b AvB‡mv‡Uvc:

	AvB‡mv‡Uv‡ci ms‡KZ
	AvB‡mv‡Uv‡ci e¨envi

	
	wUDgvi Gi Ae¯’vb I AvqZb Ges _vBi‡qW MÖwš’i e„w× RwbZ wPwKrmv|

	
	i³‡mªv‡Z wgwkªZ K‡i kix‡i i‡³i cwigvb wbY©q|

	
	K¨vÝvi/wUDgvi AvµvšÍ †Kvl aŸsm Kiv|

	
	i³víZv †iv‡Mi wPwKrmv|

	C-14
	Rxev‡k¥i eqm Z_v c„w_exi AvbygvwbK eqm wbY©q| 

	P–32 & C-14
	DNA I RNA Gi MVb ch©v‡jvPbv|

	U – 238
	cv_‡ii eqm wbY©q|

	Fe-59 & Fe-55
	AvqiY cwi‡kvlb M‡elbv|

	Na-24
	i³mÂvjb M‡elbv|

	Tc-99
	gw¯Í‡®‹i wUDgv‡ii ¯’vb wba©vib|

	Ra-226
	K¨vÝvi wba©vib|

	CS-137
	g„wËKv webó I aŸs‡mi Drm wba©viK|

	Ni-63
	K¨v‡giv I cøvRgv cÖ`k©bx‡Z ÒjvBU †mÝiÓ wnmv‡e e¨eüZ nq|


	`y-GKwU †gŠj ev‡` (†hgb: Na, Au) cÖK…wZ cÖvß mKj †gŠ‡ji GKvwaK AvB‡mv‡Uvc Av‡Q|


	†gŠj
	AvB‡mv‡Uvc

	1| nvB‡Wªv‡Rb
	


	2| Aw·‡Rb
	


	3| †K¬vwib
	


	4| Kve©b
	


	5| Av‡qvwWb
	


	6| dmdivm
	


	7| †µvwgqvg
	

 (†ZRw¯Œq )


	AiweU Ges AiweUv‡ji cv_©K¨:


	AiweU
	AiweUvj

	cigvYyi wbDwK¬qv‡mi Pvwiw`‡K †hme wbw`©ó kw³¯Í‡i B‡jKUªb AveZ©b K‡i|
	wbDwK¬qv‡mi PZzw`©‡K B‡jKUªb AveZ©‡bi me©vwaK m¤¢ve¨ AÂj|

	AiweUmg~n‡K n= 1, 2, 3..... BZ¨vw` Øviv cÖKvk Kiv nq| G‡K h_vµ‡g K, L, M..... Øviv cÖKvk Kiv nq|
	AiweUvjmg~n‡K s, p, d, f BZ¨vw` Øviv cÖKvk Kiv nq|

	wewfbœ Aiwe‡U B‡jKUª‡bi kw³ wevfbœ nq| kw³i µg Abymv‡i 1 < 2 < 3 < 4 < 5
	GKwU Dc¯Í‡ii AiweUvj mg~‡ni kw³ mgvb| †hgb P Dc¯Í‡i Px, Py, Pz AiweUvjmg~‡ni kw³ GKB| 

	wewfbœ kw³¯Í‡i wewfbœ wbw`©ó msL¨K B‡jKUªb _v‡K| †hgb-cÖ_g Aiwe‡U 2wU e _v‡K|
	cÖwZwU AiweUv‡j me©vwaK `ywU e _vK‡Z cv‡i|


	wb‡gœi K‡qKwU K¶c‡_i m‡e©v”P B‡jKUªb aviY ¶gZv †`Lvb nj:
	K¶c_ ev kw³¯Íi
	AiweUvj msL¨v(n2)
	m‡e©v”P B‡jKUªb aviY ¶gZv (2n2)

	
	
	n
	
	

	1g
	K
	1
	1
	2

	2q
	L
	2
	4
	8

	3q
	M
	3
	9
	18

	4_©
	N
	4
	16
	32

	5g
	O
	5
	25
	50


	wewfbœ Dckw³¯Í‡i me©vwaK AiweUvj I B‡jKUªb msL¨v:

	Dckw³ ¯Íi
	AiweUvj msL¨v:
	me©vwaK B‡jKUªb msL¨v:

	s
	1
	2
	s2

	p
	3
	6
	p6

	d
	5
	10
	d10

	f
	7
	14
	f14


	†Kvqv›Uvg msL¨v:
	GKwU B‡jKUª‡bi m¤ú~Y© eY©bv †`evi Rb¨ †h msL¨vi e¨eüZ nq|
	cÖavb †Kvqv›Uvg msL¨v K¶c‡_i AvKvi (A_©vr †K›`ª n‡Z Zvi `~iZ¡), mnKvix †Kvqv›Uvg msL¨v DcK¶c‡_i AvK…wZ, †PŠ¤^Kxq †Kvqv›Uvg msL¨v AiweUv‡ji †KŠwYK Ae¯’v‡bi w`K I w¯úb †Kvqv›Uvg msL¨v B‡jKUª‡bi N~Y©‡bi w`K wb‡`©k K‡i| K¶c_wfwËK †Kvqv›Uvg msL¨v n‡jv 3wU|

	bvg
	cÖKvk
	Zvrch©

	cÖavb †Kvqv›Uvg msL¨v
	n
	B‡jKUª‡bi K¶c‡_i msL¨v

	mnKvix †Kvqv›Uvg msL¨v
	l
	Dce„ËvKvi K¶c‡_i msL¨v

	g¨vM‡bwUK †Kvqv›Uvg msL¨v
	m
	B‡jKUª‡bi wÎgvwÎK w`Kweb¨vm

	N~Y©b †Kvqv›Uvg msL¨v
	s
	B‡jKUª‡bi N~Y©‡bi w`K


	mnKvix †Kvqv›Uvg msL¨v l Gi gvb cÖavb †Kvqv›Uvg msL¨v n Gi Dci wbf©ikxj| l Gi gvb nq 0 †_‡K n – 1 ch©šÍ|
	m Gi gvb nq 0 †_‡K ± l ch©šÍ|
	s Gi `ywU gvb +  Ges –|
	Z…Zxq kw³¯Í‡ii Rb¨-

	  cÖavb kw³¯Íi n
	n = 3

	mnKvix †Kvqv›Uvg msL¨v l = (n–1)
	l = 0, 1, 2

	Dc¯Í‡ii msL¨v
	3

	Dc¯Íi
	Pz¤^Kxq †Kvqv›Uvg msL¨v (m)
	AiweUvj msL¨v
	B‡jKUª‡bi msL¨v

	3s
3p
3d
	0
+1, 0, –1
+2, +1, 0, –1, –2
	1
3
5
	2
6
10

	
	
	
	 †gvU = 18


	AvDdevD bxwZ (Aufbau Principle): cigvYyi B‡jKUªb web¨v‡mi mgq B‡jKUªbmg~n Zv‡`i wewfbœ AiweUv‡j Zv‡`i kw³i wbgœ¯Íi †_‡K D”Pµg Abymv‡i c‡ek K‡i| A_©vr B‡jKUªb me©cÖ_g me©wbgœ kw³¯Íi c~Y© K‡i| c‡i Aewkó B‡jKUªb µgvš^‡q D”Pkw³i AiweUvj c~Y© Ki‡Z _v‡K| KviY wbgœkw³i ¯Í‡i w¯’wZkxjZv †ewk| B‡jKUªb Øviv AiweUvj c~Y© nIqvi G wbqg‡K AvDdevD bxwZ ejv nq| AvDdevD n‡jv Rvg©vb kã, Gi A_© n‡jv Dci w`‡K ˆZwi Kiv ev building up|
	†h AiweUv‡ji Rb¨ (n +l) Gi gvb mgvb †m‡¶‡Î, †hwU wbgœ kw³¯Íi B‡jKUªb cÖ_‡g Zv‡ZB cÖ‡ek K‡i|
	3d I 4p Gi †¶‡Î (n +l) Gi gvb mgvb e‡j B‡jKUªb cÖ_‡g 3d †Z Ges c‡i 4p †Z Ges c‡i 4p †Z cÖ‡ek K‡i|
	3d Gi †¶‡Î, n = 3, l=2	n +l = 3 +2 = 5
	4p Gi †¶‡Î, n = 4, l=1	 n +l = 4 +1 = 5
	1s<2s<2p<3s< 3p<4s<3d<4p<5s<4d<6s<4f<5d<6p<7s
	cwji eR©b bxwZ:GKwU cigvYy‡Z `ywU B‡jKUª‡bi PviwU †Kvqv›Uvg msL¨vi gvb KLbI GKBiƒc n‡Z cv‡i bv| AšÍZc‡¶ GKwUi gvb `ywU B‡jKUª‡bi †ejvq wfbœ n‡Z nq|Ó A_©vr GKwU cigvYy‡Z Ae¯’vbiZ B‡jKUªb¸‡jvi wb‡R‡`i PviwU †Kvqv›Uvg msL¨vi g‡a¨ AšÍtZc‡¶ GKwU †Kvqv›Uvg msL¨vi gvb wfbœ _vK‡ZB n‡e|
	1g  B‡jKUª‡bi †ÿ‡Î, n = 1, l = 0, m = 0, s = + 
	2q  B‡jKUª‡bi †ÿ‡Î, n = 1, l = 0, m = 0, s = – 
	GLv‡b n, l, m Gi gvb `ywU B‡jKUª‡bi †ÿ‡Î Awfbœ| Z‡e, w¯úb †Kvqv›Uvg msL¨v s-Gi gvb h_vµ‡g + I – |
	û‡Ûi bxwZ(Hud's rule): mgkw³m¤úbœ AiweUvjmg~‡n B‡jKUª‡bi web¨vm û‡Wi wbqg Øviv wbqwš¿Z nq| û‡Wi wbqgwU wbgœiƒc:
	GKB kw³m¤úbœ wewfbœ AiweUv‡j B‡jKUªb¸‡jv Ggbfv‡e Ae¯’vb Ki‡e †hb Zviv me©vwaK msL¨vq AhyM¥ ev we‡Rvo Ae¯’vq _vK‡Z cv‡i| GBme AhyM¥ B‡jKUª‡bi w¯úb GKBgyLx n‡e| GKB kw³m¤úbœ wewfbœ AiweUvj ej‡Z wZbwU p AiweUvj, cvuPwU d AiweUvj I mvZwU f AiweUvj‡K †evSv‡bv nq| s AiweUv‡ji Rb¨ û‡Ûi wbqg cÖ‡hvR¨ bq|
	`„k¨gvb Av‡jvi wewfbœ ai‡bi Zi½ ˆ`N©¨:
	eY©
	Zi½ ‰`N©¨

	†e¸wb
	400  424 nm

	bxj
	424  491.2 nm

	meyR
	491.2  575 nm

	njy`
	575  585 nm

	Kgjv
	585  647 nm

	jvj
	647  700 nm


	Zwor Pz¤^Kxq eY©vwj:
	1.	1690 mv‡j wµwðqvb nvB‡MÝ cÖ¯Íve K‡ib Av‡jvKiwk¥ ev †iwW‡qkb jywg‡bv‡divm B_v‡ii g‡a¨ w`‡q jw¤^K ¯ú›`biƒ‡c cÖevwnZ nq|
	2.	1768 mv‡j BDjvi cÖgvY K‡ib- Ò†iwW‡qkb Awew”Qbœ Zi½ cÖevnÓ|
	3.	1873 mv‡j K¬vK© g¨v·I‡qj cÖ¯Íve K‡ib- ÒAv‡jvK Z_v †iwW‡qk‡bi Zwor †PŠ¤^K ag© eZ©gvbÓ|
	4.	1888 mv‡j weÁvbx nvR© I weÁvbx njIqvm Photoelectric effect Gi e¨vL¨v †`b|
	5.	1901 mv‡j weÁvbx g¨v·cøv¼ †iwW‡qg‡bi †Kvqv›Uvg ZË¡ cÖ¯Íve K‡ib|
	6.	1905 mv‡j weÁvbx AvBb÷vBb †iwW‡qk‡bi †dvUb gZev` cÖeZ©b K‡ib|
	wewfbœ ai‡bi Zwor Pz¤^Kxq Zi‡½i Zi½ ˆ`N©¨:
	Zwor Pz¤^Kxq wewKiY:
	Zi½ ‰`N©¨

	gnvRvMwZK iwk¥
	< 0.0005Å

	Mvgv iwk¥
	0.005 – 1.5 Å

	iÄb iwk¥
	0.1 – 100 Å

	AwZ‡e¸wb iwk¥
	< 4000 Å

	`„k¨gvb Av‡jvK
	4000 – 7000 Å

	Ae‡jvwnZ iwk¥
	> 7000 Å

	†iwWI I †Uwjwfkb
	> 2.2106 Å


	cigvYyi †iLv eY©vwji we‡kølY:
	1.	m~‡h©i mv`v Av‡jv‡K GKwU wcÖR‡gi ga¨w`‡q Pvjbv Ki‡j Zv wewfbœ e‡Y©i Av‡jv‡Z wewkøó nq| wewfbœ e‡Y©i G mgvnvi‡KB eY©vwj e‡j|
	2.	ARvbv A‰Re je‡Yi avivevwnK we‡kølY wkLv cixÿvi †ÿ‡Î wewfbœ DØvqx avZe †K¬vivBW¸‡jv‡K eyb‡mb evb©v‡ii wkLvq ivL‡j avZzi Avqb¸‡jv wewfbœ e‡Y©i wkLv m„wó K‡i|
	avZzmg~n
	wkLvq m„wó eY©

	Li+
	D¾¡j jvj, m~h©v‡¯Íi eY©

	Na+
	D¾¡j †mvbvjx njy`

	K+
	†e¸wb

	Rb+
	jvj‡P †e¸wb

	Cs+
	bxj

	Ca2+
	B‡Ui b¨vq jvj

	Sr2+
	D¾¡j jvj, µxgmb

	Ba2+
	njy`vf meyR

	Pb2+
	mv`v‡U bxj

	Cu2+
	bxjvf meyR


	3.	†iLv eY©vwj †gŠ‡ji c`v_© kbv³Ki‡Y GKwU DrK…ó c×wZ|
	4.	†h‡Kv‡bv †gŠ‡ji bgybvi g‡a¨ H †gŠ‡ji gvÎv Kgv‡Z _vK‡j eY©vwj †_‡K †iLvmg~n µvgvš^‡q A`„k¨ n‡Z _vK‡jI K‡qKwU †iLv bv‡Qvo ev›`vi g‡Zv eY©vwj‡Z wU‡K _v‡K, hv‡`i‡K bv‡Qvo †iLv e‡j|
	5.	A‰Re je‡Yi avivevwnK we‡køl‡Yi wkLv cixÿvq Mvp HCl e¨envi Kiv nq|
	6.	Be, Mg †gŠjmg~n wkLv cixÿvq eY©nxb|
	nvB‡Wªv‡R‡bi cigvYy eY©vwj:
	1.	GKwUgvÎ B‡jKUªb wewkó cigvYy ev Avq‡bi †ÿ‡Î G ZË¡ m¤ú~Y©fv‡e cÖ‡hvR¨|
	2.	evB‡ii †Kv‡bv Drm n‡Z nvB‡Wªv‡Rb cigvYy‡Z kw³ cÖ‡qvM Kiv n‡j B‡jKUªb kw³ †kvlY K‡i wb¤œ kw³¯Íi †_‡K D”P kw³¯Í‡i Mgb K‡i| Avevi kw³‡K wewKiY K‡i D”P kw³¯Íi †_‡K wb‡Pi kw³¯Í‡i AvMgb K‡i|
	3.	D”P kw³¯Íi †_‡K wb¤œZi ¯Í‡i AvMg‡bi d‡j kw³i wbM©gb, E = E2 – E1
	Avwe®‹vi‡Ki bvg Abyhvqx nvB‡Wªv‡R‡bi cvigvbweK eY©vjxi wmwiR¸‡jv n‡jv:
	wmwiR:
	†UKwbK
	eY©vwj AÂj

	jvBg¨vb
	jvj
	AwZ-†e¸wb

	evgvi
	evev
	`„k¨gvb

	c¨v‡kb
	†cj
	Ae‡jvwnZ / Bbd«v †iW

	eª¨v‡KU
	eªvDb
	Ae‡jvwnZ / Bbd«v †iW

	dzÛ
	dzj
	Ae‡jvwnZ / Bbd«v †iW



	nvB‡Wªv‡Rb cigvbyi †ÿ‡Î †iLv eY©vjx cÖKv‡ki h_v_© mgxKib: 


	GLv‡b n1I n2gvbc~Y© msL¨v-
	jvB‡gb wmwi‡R	n1= 1	n2= 2,3,4 (AwZ †e¸bx AÂj)
	evgvi wmwi‡R 	n1= 2	n2= 3,4,5,6 (`„k¨gvb AÂj)
	cv‡kb wmwi‡R 	n1= 3	n2= 4,5,6,7 (Ae‡jvwnZ AÂj)
	eª¨v‡KU wmwi‡R	n1= 4	n2= 5,6,7,8 (Ae‡jvwnZ AÂj)
	dzÛ wmwi‡R	n1 = 5	n2= 6,7,8,9 (Ae‡jvwnZ AÂj)
	Rvj cvm‡cvU© ev Rvj UvKv kbv³Ki‡Y UV iwk¥i e¨envi:
	1.	D”P kw³m¤úbœ (10–200 nm) Zi½ ˆ`‡N©¨i Av‡MB UV iwk¥, hvi ZxeªZv 100% Ges ZxÿèZv cÖLi|
	2.	1899 mv‡j †jbvW© me©cÖ_g UV iwk¥i mvnv‡h¨ AvYweK d‡Uv B‡jKUªb wewKiY ch©‡eÿY K‡ib|
	3.	UV iwk¥ Drcv`bKvix hš¿ †_‡K wbw`©ó Zi½ ˆ`‡N©¨i UV Av‡jv hLb e¨vsK †bv‡Ui Dci †djv nq ZLb we‡kl Kvwj‡Z Dcw¯’Z †d¬v‡iv‡mÝ dm‡dvi wewµqv K‡i `„k¨gvb Av‡jv m„wó K‡i| Gfv‡e AwZ mn‡R cÖK…Z e¨vsK †bvU ev UvKv kvbv³ Kiv hvq|
	wPwKrmv weÁv‡b IR iwk¥i e¨envi:
	1.	†`‡ki Af¨šÍ‡i wewfbœ wUmy¨i MVb KvVv‡gv wba©vi‡Y I †ivM wbY©‡qi †ÿ‡Î IR e¨envi Kiv nq|
	2.	mvaviYfv‡e IR iwk¥i Zi½ ˆ`N©¨ 750 nm †_‡K 106 nm.
	3.	K¨vÝvi, gw¯Í‡®‹i †ivM, †÷ªvK, wdwRI‡_ivwc, †gwW‡Kj WvqvMbw÷K cÖf…wZ‡Z IR iwk¥i e¨envi e¨cK|
	4.	CO, HF, HCl, NO cÖf…wZ wØcigvYyK AYyi WvB‡cvj †gv‡g›U _vKvq Giv IR †iwW‡qk‡bi cÖwZ mwµq|
	5.	fvBivm, e¨vK‡Uwiqv, dv½vm I c¨vivmvBU RvZxq †ivM RxevYy‡K wbg~©‡ji Kv‡R FIR iwk¥ e¨envi h‡_ó †`Lv hvq|
	†ivM wbY©‡q MRI cixÿvi g~jbxwZ:
	1.	MRI n‡”Q Magnetic Resonance Imaging A_©vr †PŠ¤^K AbyiYb cÖwZ”QweKiY|
	2.	G c×wZ‡Z MRI †gwk‡bi mvnv‡h¨ †ivMxi kix‡ii mswkøó A‡½i ¯‹¨vb K‡i Kw¤úDUv‡i cÖvß wmMb¨vj‡K cÖ‡mm K‡i AvµvšÍ A‡½i wÎgvwÎK (3D) cÖwZ”Qwe aviY Kiv nq|
	3.	MRI †Z we‡kl Ae`v‡bi Rb¨ 2003 mv‡j weÁvbx Lanterbug wPwKrmv kv‡¯¿ †bv‡ej cyi¯‹vi jvf K‡ib|
	`ªve¨Zv, `ªve¨Zvi ¸Ydj I `ªve¨Zv bxwZ:
	1.	`yB ev Z‡ZvwaK e¯‘i mgmË¡ wgkÖY‡K `ªeY e‡j|
	2.	†Kv‡bv je‡Yi m¤ú„³ `ªe‡Y Zvi Dcv`vb Avqbmg~‡ni NbgvÎvi m‡e©v”P ¸Ydj‡K jeYwUi `ªve¨Zv ¸Ydj e‡j|
	3.	wbw`©ó ZvcgvÎvq cÖ‡Z¨K Zwor we‡køl¨ c`v‡_©i `ªve¨Zv ¸Ydj wbw`©ó|
	4.	D`ªve¨Zv mKj e¯‘i Rb¨ cÖ‡hvR¨ n‡jI `ªve¨Zv ¸Ydj ïaygvÎ Zwor we‡køl¨ (we‡kl K‡i avZe jeY) Gi †ÿ‡Î cÖ‡qvM‡hvM¨|
	5.	`ªe I `ªve‡Ki cÖK…wZ GKB iKg n‡j `ªve¨Zv †ewk nq Ges wfbœ ev wecixZ n‡jZ `ªve¨Zv n«vm cvq|
	`ªve¨Zv, S = ; ev, `ªve¨Zv = 
	wbw`©ó DòZvq cÖ‡Z¨K Zworwe‡køl¨ c`v_© ev Avqbxh c`v‡_©i `ªve¨Zv ¸Ydj wbw`©ó|
	†Kv‡bv Zworwe‡køl¨ ev Avqbxq c`v‡_©i Rjxq `ªe‡Y, c`v_©wU we‡qvwRZ n‡q †h me Avqb Drcbœ K‡i, †mB Avqb¸‡jvi Mvp‡Z¡i ¸Ydj-
	i. 	hw` KSP (`ªve¨Zv ¸Ydj)-Gi m‡½ mgvb nq, Z‡e `ªeYwU m¤ú„³ n‡e|
	ii.	`ªve¨Zv ¸Yd‡ji (KSP) †ewk n‡j c`v_©wU Aatwÿß n‡e|
	iii.	`ªve¨Zv ¸Yd‡ji (KSP) Kg n‡j, `ªeYwU Am¤ú„³ n‡e|
	MvwbwZK mgm¨vewj:
1.	30C ZvcgvÎvq 20g NaCl Gi m¤ú„³ `ªeY‡K †bIqv n‡jv| G `ªeY‡K ev®úxf‚Z K‡i 5.295 g ï®‹ NaCl Gi Ae‡kl cvIqv †Mj| 30C ZvcgvÎvq NaCl Gi `ªve¨Zv wbY©q Ki|
	Soln: GLv‡b, MÖv‡g cÖKvwkZ `ª‡ei fi 5.295g Ges MÖv‡gi cÖKvwkZ `ªve‡Ki fi (20–5.295) g = 14.705
	We know, `ªve¨Zv = 
			= = 36
2.	25C ZvcgvÎvq CaF2-Gi `ªve¨Zv 0.0002 †gvj/wjUvi| Gi `ªve¨Zv ¸Ydj wbY©q Ki|
	Soln: Rjxq `ªe‡Y CaF2-Gi,
	mvg¨ve¯’v: CaF2 (A`ªexf‚Z)  Ca+2 + 2F–
	myZivs, [Ca+2] = 0.0002 MÖvg-Avqb/wjUvi
	[cÖkœvbymv‡i, CaF2-Gi `ªve¨Zv = 0.0002 †gvj/wjUvi] Ges [F–] = 2  0.0002 = 0.0004 MÖvg-Avqb/wjUvi
	[†h‡nZz1 AYy CaF2-Gi we‡qvR‡b 1wU Ca2+ Avqb I 2wU F– Avqb Drcbœ nq|]
	GLb, CaF2-Gi `ªve¨Zv ¸Ydj, KSP = [Ca+2] [F–]2
	KSP = (0.0002)  (0.0004)2 = 3.2  10–11
	`ªe‡Y Avq‡bi Dcw¯’wZ kbv³KiY:
	1.	Cu2+ Avq‡bi kbv³KiY cixÿv:g~j `ªeY wb‡q G‡Z, cUvwmqvg †d‡ivmvqvbvBW `ªeY †hvM Ki‡j, Kcvi (II) †d‡ivmvqvbvBW Gi jvj‡P ev`vwg/L‡qwi e‡Y©i Aat‡ÿc c‡o|
	wewµqv:Cu2+ + K4 [Fe(CN)6]  + 4K+
	2.	Fe2+Avq‡bi kbv³KiY cixÿv:g~j `ªeY wb‡q G‡Z, cUvwmqvg †d‡ivmvqvbvBW `ªeY †hvM Ki‡j, nvjKv bxj e‡Y©i Aat‡ÿc c‡o|
	wewµqv:Fe2+ + K4 [Fe(CN)6] K2Fe + 2K+
	3.	Fe3+Avq‡bi kbv³KiY cixÿv:g~j `ªeY wb‡q G‡Z, cUvwmqvg †d‡ivmvqvbvBW `ªeY †hvM Ki‡j, Mvp bxj e‡Y©i Aat‡ÿc c‡o|
	wewµqv:4Fe3+ + 3K4 [Fe(CN)6] Fe4 + 12K+
	4.	Na+Avq‡bi kbv³KiY cixÿv:g~j `ªeY wb‡q G‡Z, cUvwmqvg cvB‡ivGw›U‡gv‡bU †hvM Ki‡j †mvwWqvg cvB‡ivGw›U‡gv‡bU Gi mv`v Aat‡ÿc c‡o|
	wewµqv:2Na++ K2H2Sb2O7 + 2K+
	5.	NH4+g~j‡Ki kbv³KiY cixÿv:g~j `ªe‡Yi mv‡_ †bmjvi weKiK e¨envi Kiv nq, d‡j A¨vwg‡bv gviwKDwiK Av‡qvWvBW-Gi jvj‡P ev`vwg Aat‡ÿc c‡o|
	wewµqv:Hg2I4+ 2NH3+ NH4I
	6.	SO42–g~j‡Ki kbv³KiY cixÿv: g~j `ªe‡Yi mv‡_ Ba(NO3)2 `ªeY †hvM Ki‡j BaSO4 Gi mv`v Aat‡ÿc c‡o|
	wewµqv: SO42– + Ba(NO3)2 + 2NO3–
	†µvgv‡UvMÖvwd:
	1.	 iæk Dw™¢` weÁvbx I cÖvY imvqbwe` m‡qU 1903 mv‡j me©cÖ_g G c×wZ m¤ú‡K© aviYv †`b|
	2.	†µvgv‡UvMÖvwd n‡jv g~jZ GKwU c„_KxKiY c×wZ hv cÖavbZ AvYweK wgkÖ‡Yi c„_KxKi‡Y e¨eüZ nq|
	3.	wek¦‡Kv‡li msÁvbyhvqx Ò†µvgv‡UvMÖvwd n‡jv GKwU w¯’i AciwU mPj `kwfwËK GKwU c„_KxKiY c×wZ|Ó
	c`v‡_©i †fŠZ ag© I c„_KxKiY c×wZi g~jbxwZi Dci wfwË K‡i †µvgv‡UvMÖvwd‡K cÖavbZ Pvi fv‡M fvM Kiv hvq| †hgb-
	1.	Awa‡kvlY †µvgv‡UvMÖvwd (Absorption chromatiography)| †hgb- K. Kjvg †µvgv‡UvMÖvwd (CC); L. cvZjv ¯Íi †µvgv‡UvMÖvwd (TLC)

	2.	eÈb ev wefvRb †µvgv‡UvMÖvwd (Partition chromatography)|
		†hgb- K. †ccvi †µvgv‡UvMÖvwd (PC);L. M¨vm †µvgv‡UvMÖvwd (GC)

	3.	Avqb wewbgq †µvgv‡UvMÖvwd (Ion Exchange chromatography)| †hgb- K. K¨vUvqb wewbgq †µvgv‡UvMÖvwd; L. A¨vbvqb wewbgq †µvgv‡UvMÖvwd|

	4.	cwie¨vcb †µvgv‡UvMÖvwd (Permeation chromatiography)| †hgb- †Rj cwie¨vcb †µvgv‡UvMÖvwd|
	mPj `kvi cÖK…wZi Dci wfwË K‡i †µvgv‡UvMÖvwd‡K `yB fv‡M fvM Kiv hvq|
	1. Gas Chromatography: M¨vm-Zij †µvgv‡UvMÖvwd, M¨vm-KwVb †µvgv‡UvMÖvwd|
	2. Liquid Chromatography: Zij-Zij †µvgv‡UvMÖvwd, Zij-KwVb †µvgv‡UvMÖvwd|
	†ZRw®Œq wewKiY I Zv‡`i ag©:

	Avjdv KYv ev Avjdv wewKiY:

	1.	wØ AvqwbK wnwjqvg cigvYy 
	2.	abvZ¥K PvR©hy³ Ges Gi PvR© †cÖvU‡bi Pv‡R©i wØ¸Y|
	3.	ˆe`y¨wZK Ges †PŠ¤^K †¶Î Øviv wew¶ß nq|
	4.	MwZ‡eM 1109 cm/s n‡Z 2.5109 cm/s.
	5.	Av‡cw¶K Avavb H Avq‡bi Avav‡bi mgvb|
	6.	†f`b¶gZv LyeB Kg|
	7.	AvqwbZ Kivi ¶gZv †ewk|
	8.	d‡UvMÖvwdK †cø‡Ui Dci cÖwZwµqv Av‡Q|
	9.	wbDwK¬q NUbv NUv‡Z cv‡i|
	weUv KYv ev weUviwk¥:
	1.	weUvKYvi Avavb I fi B‡jKUª‡bi Avavb I f‡ii mgvb|
	2.	FYvZ¥K Avavbhy³ Ges ˆe`y¨wZK I †PŠ¤^K‡¶Î Øviv wew¶ß nq|
	3.	-KYvi Zzjbvq -KYv nvjKv e‡j Zwor ev †PŠ¤^K‡¶‡Î  †_‡K  Gi wePz¨wZ †ewk|
	4.	MwZ‡eM 1000 mile/s n‡Z 15000 mile/s. 
	5.	AvqwbZ Kivi ¶gZv Av‡Q| -Gi Zzjbvq -Gi Kg|
	6.	†f`b‡hvM¨Zv -Gi †P‡q -Gi †ewk|
	7.	d‡UvMÖvwdK †cø‡U -iwk¥i wewµqv -Gi A‡c¶v †ewk nq|
	Mvgv iwk¥:
	1.	GwU Av‡jvi b¨vq Zwor Pz¤^K Zi½|
	2.	Zi½ ˆ`N©¨ Lye Kg|
	3.	MwZ‡eM 186000 mile/s ev 3108m/s.
	4.	Avqbvqb ¶gZv Lye Kg (>>)|
	5.	†f`b ¶gZv Lye †ewk|
	6.	-iwk¥ n‡”Q D”P kw³m¤úbœ †dvUb|
	7.	wRsK mvjdvBW e¯‘‡Z cÖwZcÖfv m„wó K‡i|
	8.	wUDgvi I K¨vÝvi †iv‡Mi wPwKrmvq -iwk¥ e¨eüZ nq|
	†ZRw¯Œq wewKiY:

	g‡b ivL‡e fi ev cvigvbweK msL¨vi cwieZ©b bv n‡j Zv  iwkœ| GwU wUDgvi I K¨vÝvi wPwKrmvq e¨eüZ nq|

	, , iwk¥i wewKi‡ji d‡j cigvYyi wbDwK¬qv‡mi †h cwieZ©b N‡UÑ 


1.	wbDwK¬qvm †_‡K  KYv †ei n‡q hvIqvi A_© nj  †ei n‡q hvIqv| A_©vr wbDwK¬qv‡mi 4 GKK fi Kg‡e Ges 2 GKK cvigvbweK msL¨v K‡g hv‡e|

	†hgb- 

2.	wbDwK¬qvm †_‡K  KYv †ei n‡q hvIqvi A_© nj  †ei n‡q hvIqv| A_©vr wbDwK¬qv‡mi fimsL¨v wVK _vK‡e Z‡e GKwU cvigvbweK msL¨v †e‡o hv‡e|

	†hgb: 
3.	wbDUªb †f‡O †cÖvUb I B‡jKUªb ˆZwi nq|

	

4.	wbDwK¬qvm †_‡K  iwk¥ †ei n‡q hvIqvi A_© nj wKQz energy †ei n‡q hvIqv| Z‡e fi I Pv‡R©I w`K w`‡q wbDwK¬qv‡mi †Kvb cwieZ©b n‡e bv|

	†hgb:  iwk¥


5.	iwk¥, Rn = †iWb
6.	GKwU wbDUªb †f‡½ GKwU  KwYKv ˆZwi K‡i Ges GKB mv‡_ GKwU †cÖvUb ˆZwi K‡i|  KYvi wb:mi‡Yi d‡j wbDwK¬qv‡m ïay gvÎ †cÖvUb Ae¯’vb K‡i| d‡j f‡ii †Kvb cwieZ©b bv n‡jI abvZ¥K PvR© GK (1) e„w× cvq| †hgb- 


	iwk¥  Th = †_vwiqvg
Exclusive Information

	Rb  Wvëb GKRb ¯‹zj wk¶K| Zv‡K ÔAvaywbK imvqb we`¨vi RbKÕ ejv nq|
	cigvYyi g~jKwYKvmg~‡ni msL¨v cÖvq 200 Gi gZ| 
	cigvYyi fi mvaviYZ 10-27†_‡K 10-25kg. nvB‡Wªv‡Rb cigvYyi fi 2.656710-26 kg.
	wbDwK¬qv‡m †cÖvUb I wbDUªb _v‡K e‡j G‡`i‡K GK‡Î wbDwK¬qb e‡j|
	cvigvYweK fi‡K Av‡cw¶K cvigvYweK fiI e‡j hv GKwU weï× msL¨v| 
	GKB †gŠ‡ji me AvB‡mv‡Uv‡ci †fŠZ I ivmvqwbK ag© GKB| 
	iv`vi‡dv‡W©i cigvYy g‡Wj †K ÔwbDwK¬qvi g‡Wj ev †mvjvi wm‡÷g GUg g‡WjÕ I ejv nq| 
	weÁvbxMax Plank 1900 mv‡j Av‡jvK m¤úwK©Z cøv‡¼i †Kvqv›Uvg ZË¡ cÖ`vb K‡ib| 
	†mvwWqvg cigvYyi wØZxq AvqYxKiY kw³ (+4563 kj/mol) cÖ_g AvqbxKiY kw³i (+494 kj/mol) cÖvq 10 ¸b|
	eY©vwj cÖwZ iw½b †iLv wbw`©ó Zi½‰`‡N©¨i ev wbw`©ó K¤úv‡¼i Av‡jvKkw³i mv‡_ m¤úK©hy³| 


	cÖwZwU w¯’i K¶c‡_ cwiågYiZ B‡jKUª‡bi †KŠwYK fi‡eM Gi ALÐ ¸YxZK n‡e|  A_©vr 
	weÁvbx eªMwj gZ cÖKvk K‡ib †h, B‡jKUª‡bi KYv I Zi½ Dfq ag© Av‡Q| 

	wW. eªMwji mgxKiY: 
	‘Wave Mechanics’-Gi Avwe®‹viK n‡”Qb weÁvbx †mªvwWbRvi (1926) Ges ‘Matrix Mechanics’-Gi Avwe®‹viK n‡”Qb weÁvbx nvB‡RbevM©|
	AiweUvjmg~n cigvYy‡Z B‡jKUª‡bi wewfbœ kw³¯Íi wb‡`©k K‡i|
	cvDjxi eR©b bxwZ (1925) e¨envi K‡i wewfbœ †k‡j me©vwaK KZ¸‡jv B‡jKUªb _vKv m¤¢e Zv Rvbv hvq|
	GKwU GKK AiweUv‡j me©vwaK `ywU B‡jKUªb _vKv m¤¢e hv‡`i N~Y©b wecixZg~Lx n‡e| 
	mvaviYfv‡e ch©vq mviwY‡Z GKB †kÖYx‡Z cvigvYweK msL¨v e„w×i mv‡_ mv‡_ AvqbxKiY wefe Kg‡Z _v‡K| 
	GKB †kÖYx‡Z cvigvYweK msL¨v e„w×i mv‡_ mv‡_ †gŠjmg~‡ni avZe cÖK…wZ e„w× cvq|
	ch©vq mviwY‡Z GKB †kÖYx‡Z hZB wb‡Pi w`‡K hvIqv hvq, †gŠ‡ji B‡jKUªb Avmw³ ZZB K‡g| 
	Kve©‡bi AvB‡mv‡Uvc 2wU h_vµ‡g- Kve©b-12 I Kve©b-13 hv‡`i Av‡cw¶K cÖvPzh© h_vµ‡g 74.47% I 1.11%. 
	†Kvb cigvYyi wbDwK¬qv‡mi ¯^Z:ùzZ© cwieZ©b‡K †ZRw¯ŒqZv ejv nq|
	 KYv n‡Z AwaKZi nvj&Kv I `ªæZ MwZm¤úbœ e‡j  KYvmg~‡ni †Q`b ¶gZv - KYv n‡Z 1000 ¸Y †ewk| 
	iwk¥ 6 BwÂ cyiæ B¯úvZ †f` Ki‡Z cv‡i|
	†Kvevë- 60(60Co) AvB‡mv‡Uvc †_‡K wbM©Z ZxeªZ Mvgv iwk¥ wb‡¶c K‡i K¨vÝvi wUDgvi aŸsm Kiv hvq| 
	†ZRw¯Œq dmdivm dm‡dU wn‡m‡e i³víZv wPwKrmvq e¨eüZ nq|
	†iwWqvg n‡Z AwaKZi mwµqfv‡e †ZRw¯Œq †Kvevë K¨vÝvi wPwKrmvq e¨eüZ nq|
	†ev‡ii gZev‡` B‡jKUªb‡K ïay KYv wn‡m‡e wKš‘ wW eªMjx B‡jKUªb‡K Gi KYv I Zi½ a‡g©i e¨vL¨v †`b| 
	†evi gZev` me‡P‡q mgv‡jvwPZ nq nvB‡Rbev‡M©i AwbðqZv bxwZ †_‡K|
	†Kvb ¯’v‡b B‡jKUªb cvIqvi m¤¢vebv me©wbgœ k~b¨ (0) n‡Z cv‡i FYvZ¥K n‡Z cv‡i bv|
	B‡jKUª‡bi PvR© ievU© wgwjKvb ˆZjwe›`y cix¶vi gva¨‡g 	cÖ`vb K‡ib(1917)|
	wbDwK¬qvi wewµqvq wbDwK¬qv‡mi cwieZ©b n‡jI me©‡gvU 	†cÖvUb I wbDUªb msL¨vi †Kvb cwieZ©b nq bv| 
	`„k¨ I A`„k¨ Av‡jvi Dci we`y¨r I †PŠ¤^K †¶‡Îi cÖfve Av‡Q- g¨v· I‡qj| 
	mgviwdì Dce„ËvKvi K¶c‡_i aviYv †`b| K¶c‡_i b¤^i hZ †ewk Zvi kw³ ZZ †ewk| 
	Zi½ MwZwe`¨vi g~j wfwË †mªvwWÄv‡ii Zi½ mgxKiY (wÎgvwÎK Zi½ mgxKiY)| 
	wdDkb wewµqv D”P ZvcgvÎvq (107108) nq e‡j G‡K _v‡g©v wbDwK¬qvi wewµqv e‡j| m~‡h© G ai‡bi wewµqv N‡U| 
	2 Øviv †Kvb ¯’v‡b B‡jKUªb cvIqvi m¤¢vebv †evSvq| 2 Gi gvb me©`v abvZ¥K|  Gi gvb abvZ¥K ev FYvZ¥K n‡Z cv‡i|
	AiweU kãwUi Drm n‡”Q †evi cÖ`Ë nvB‡Wªv‡Rb cigvYyi MVb msµvšÍ gZev`|
	AewiUvj kãwUi Drm n‡”Q †Kvqv›Uvg ejwe`¨v|
	†gŠ‡ji †hvRbx I ivmvqwbK ag© cvigvYweK msL¨vi wfwË‡Z wba©vwiZ nq|
	wdkvb cÖwµqv A‡c¶v wdDkvb cÖwµqvq AwaK Zvckw³ wbM©Z nq| wdkv‡b eR©¨ c`v_© _vK‡j wdDkv‡b _v‡K bv|
	wdkv‡b †PBb wewµqv nq, d‡j Bnv wbqš¿Y Kiv m¤¢e| wdDkv‡b †PBb wewµqv nq bv e‡j wbqš¿Y Kiv m¤¢e nq bv|
	kw³i wewKiY (D”P kw³¯Íi †_‡K wbgœ kw³¯Í‡i) Zwor †PŠ¤^Kxq AvKv‡i N‡U|
	Mathematical Problems:
	1.	nvB‡Wªv‡Rb cigvYyi GKwU B‡jKUªb †evi AiweUv‡ji n = 3 †_‡K hLb n = 1 AiweUv‡j jvwd‡q bv‡g| Drcbœ eY©vwji Av‡jvK‡iLvi K¤úv¼ wbY©q Ki| (wiWevM© aªæeK = 1.09678  107 m–1)Ans. 2.92474  1015 Hz
	2.	nvB‡Wªv‡Rb cigvYyi GKwU B‡jKUªb 2q †evi Kÿc_ †_‡K cÖ_g †evi K‡ÿ jvwd‡q co‡j weKxY© †dvU‡bi Zi½‰`N©¨ A¨vs÷ªg GK‡K wn‡me Ki| Ans. 1221 
	3.	30C ZvcgvÎvq Mg(OH)2 Gi `ªve¨Zv 8.25  10–3 g.L–1 n‡j G ZvcgvÎvq Mg (OH)2 Gi `ªve¨Zvi ¸Ydj wbY©q Ki| (Mg = 24.3) Ans. 1.133  10–11

Previous Years' Questions



Dhaka University 
1.	†ewiqvg †K¬vivB‡Wi Rjxq `ªeY cvZjv Rjxq mvjwdDwiK GwmW `ªe‡Y †hvM Ki‡j mv`v Aat‡ÿc ˆZwi nq| G wewµqvi AvqwbK mgxKiYwU (Ae¯’vi ms‡KZmn) n‡jv-(14-15)
	A. BaCl2(aq) + H2SO4(aq)   BaSO4(s)  + HCl(aq)
	B. Ba2+(aq) + SO42+(aq)  + SO4(s)
	C. Ba2+(aq)  + 2SO4(aq)   Ba(SO4)2(s)
	D. Ba2+(aq)  + SO42–(aq)   BaSO4(s)
	Soln:D	
2.	wb‡¤œi wbDwK¬qvi wewµqvq X-KYvwU Kx? (14-15)
	Be + X C + n
	A. -particle 	B. -particle 	C. y-ray	D. Neutron
	Soln:A
3.	2p AiweUv‡ji n, l, Ges m Gi gvb h_vµ‡g- (14-15)
	A. 2, 1, 0 		B. 2, 1, (–1, 0, 1) 
	C. 2, 2, (–2, –1, 0, 1, 2)	D. 1, 1, 0
	Soln:B
4.	wb‡gœi †Kvb †Kvqv›Uvg †mUwU cigvYyi GKwU B‡j±ª‡bi Rb¨ m¤¢e bq?(12-13)
	A. n = 2, l = 1, m = 0, s = + 1/2
	B. n = 3, l = 1, m = 2, s = – 1/2
	C. n = 1, l = 0, m = 0, s = – 1/2
	D. n = 2, l = 0, m = 0, s = + 1/2
	Soln:B
5.	nvB‡Wªv‡R‡bi cvigvYweK eY©vjxi †Kvb wmwiRwU‡Z `„k¨gvb AÂ‡ji iwk¥ †`Lv hvq?(12-13)
	A. Paschen	B. Lyman	C. Balmer	D. Brackett
	Soln:C
6.	nvB‡Wªv‡R‡bi cvigvYweK eY©vwji jvBg¨vb wmwi‡Ri Z…Zxq jvBb Gi Zi½ ˆ`N©¨ KZ? (RH = 10.97  106 m–1) (11-12)
	A. 9.723 nm		B. 197.350 nm
	C. 337.235 nm	D. 97.235 nm
	Soln:D
7.	wb‡gœi species ¸‡jvi g‡a¨ wK wgj Av‡Q? (11-12)
			
	A. isotopes to each other	
	B. isomers of each other
	C. isoelectronic with each other	
	D. isotones to each other
	Soln:C
8.	wb‡gœi wewµqvi k~b¨¯’v‡b wK n‡Z cv‡i? 

	(11-12)
	A. -particle		B. -particle
	C. -ray		D. neutron
	Soln:A

9.	Gi 15wU AYyi g‡a¨ KqwU wbDUªb Av‡Q? (10-11)
	A. 160	B. 64	C. 960	D. 1800
	Soln:C
10.	wb‡gœi †Kvqv›Uvg msL¨v¸wji †Kvb †mUwU Aby‡gvw`Z bq? (10-11)
	A. n = 1, l = 0, m = 0	B. n = 2, l = 2, m = –1
	C. n = 3, l = 2, m = +2 	D. n = 4, l = 3, m = –1
	Soln:B
11.	B‡j±ª‡bi fiÑ (09-10)
	A. 5.5  10–23g	B. 10.7  10–17g	
	C. 9.1  10–28g	D. 9.1  10–30g
	Soln:C
12.	'f' AiweUvj me©‡gvU KqwU B‡jKUªb aviY Ki‡Z cv‡i? (09-10)
	A. 10	B. 8	C. 18	D. 14
	Soln:D
13.	wbgœwjwLZ wbDwK¬qvi wewµqvq 'X' †Kvb KYv, wPwýZ Ki|

	 (09-10)

	A. 	B. neutron	
	C.  - ray		D.  - particle
	Soln:D
14.	wb‡Pi wbDwK¬qvi wewµqvi X †Kvb KYv? 

	(08-09)
	A.  particle 	B.  ray
	C. particle 	D. neutron
	Soln:C
15.	cigvYyi GKwU B‡jKUª‡bi Rb¨ wb‡Pi PviwU †Kvqv›Uvg msL¨vi †Kvb †mU&wU Aby‡gv`b‡hvM¨? (08-09)
	A. n = 1, l = 1, m = 0, and s = +½  	
	B. n = 3, l = 1, m = 2, and s = ½  
	C. n = 2, l = 1, m = 0, and s = +½  	
	D. n = 2, l = 0, m = 0, and s = 1
	Soln:C
16.	GKwU AiweUv‡ji PviwU †Kvqv›Uvg msL¨vi gvb n = 3, 1 = 2, m = 1 Ges  s = + ½ n‡j B‡j±«‡bi msL¨v n‡e-   (07-08)
	A. 1	B. 2	C. 5	D. 10      
	Soln:A
17.	2p AiweUv‡ji n, lGes m Gi gvb n‡”Q h_vµ‡g- (06-07)
	A.2, 1, 2		B. 2, 1, (-1, 0, 1)
	C. 2, 2, (-2)		D. 1, 1, 0 	
	Soln:B
18.	†Kvb B‡jKUªwbK ¯’vbvšÍ‡ii d‡j nvB‡Wªv‡Rb eY©vwji ÔevgviÕ wmwi‡Ri 4th jvB‡bi m„wó nq? (06-2007)
	A. n = 6 to n = 2	 B. n = 5 to n = 2
	C. n = 4 to n = 1	 D. n = 4 to n = 0 
	Soln:A

19.	B‡jKUªb web¨vm wewkó †gŠjwU GKwU- (DU 05-06)
	A. an alkali metal	    B. an alkaline earth metal
	C. a transition element	    D. an s-block element
	Soln:C
20.	wb‡gœi wbDwK¬qvi wewµqvq X-‡K Kx ejv nq?  

	 (04-05)
	A.  -KYv	B. iwk	C. - iwk¥   	D. wbDUªb 
	Soln:A
21.	†Kvb †Kvqv›Uvg msL¨v B‡jKUªb Awe©Uv‡ji AvK…wZ wb‡`k© K‡i? (03-04)
	A.n	B. l	C. m	D. s      
	Soln:B
Medical University 

1. 	wb‡gœi †Kvb&wU wbDwK¬qvi wdDkvb wewµqvi Rb¨ mwVK? (09-10)
	A. KuvP cv‡Î †U÷ wUD‡e NUv‡bv hvq
	B. wewµqv wbqš¿Y Kiv m¤¢e nq bv
	C. ïay cigvYy ¯’vbvšÍi N‡U
	D. AbeiZ Pj‡Z _v‡K
	Soln:B
2.	wb‡gœi †Kvb Z_¨wU mwVK bq? (09-10)
	A.	Mvgv KYvi w¯’i fi 9.1  10–31 Kg	
	B.	d‡UvMÖvwdK †cø‡U weUv iwk¥I cÖwZwµqv nq
	C.	Avjdv KYvi fi nvB‡Wªv‡Rb cigvYyi PvB‡Z Pvi¸Y †ewk
	D.	Avjdv iwk¥ wR¼ mvjdvBW A_ev †ewiqvg cøvwU‡bvmvqvbvBW c`©vq cÖwZcÖfv m„wó K‡i
	Soln:A
3.	wb‡Pi †KvbwU †Kvqv›Uvg msL¨v bq? (08-09)
	A. cÖavb †Kvqv›Uvg msL¨v	B. mnKvix †Kvqv›Uvg msL¨v
	C. ˆe`y¨wZK †Kvqv›Uvg msL¨v	D. †PŠ¤^Kxq †Kvqv›Uvg msL¨v
	Soln:C

4.	†KŠwYK fi‡eM mgxKiY mvr = Abyhvqx wb‡Pi †KvbwU fzj? (08-09)
	A. m = B‡j±ª‡bi fi	B. v = †cÖvU‡bi MwZ‡eM
	C. r =  Aiwe‡Ui e¨vmva©	D. h = cøv‡¼i aªæeK
	Soln:B
5.	†K¬vwi‡bi cigvYyi fi msL¨v 35, AZGe wbDwK¬qv‡m †cÖvUb I wbDUª‡bi msL¨v wb‡gœi †KvbwU: (07-08)
	A. †cÖvUb 20, wbDUªb 15	B. †cÖvUb 17, wbDUªb 18 
	C. †cÖvUb 18, wbDUªb 17	D. †cÖvUb 15, wbDUªb 20
	Soln:B


6.	Ges nj ci¯ú‡ii- (07-08)
	A. AvB‡mv‡Uvb		B. AvB‡mv‡Uvc
	C. AvB‡mvevi		D. †KvbwUB bq
	Soln:C
7.	wb‡gœi †KvbwU mZ¨ bq- (07-08)
	A. †gmb - A¯’vqx g~j KwYKv	B. Avjdv KYv-K‡¤úvwRU KwYKv
	C. cwRUªb-¯’vqx g~j KwYKv	D. †cÖvUb-¯’vqx g~j KwYKv
	Soln:C
8.	wb‡gœi †KvbwU nvB‡Wªv‡R‡bi mwVK AvB‡mv‡Uvc bq? (07-08)
	A. nvB‡Wªv‡Rb		B. wUwUªqvg
	C. wWD‡Uwiqvg		D. †KvbwUB bq
	Soln:D

Dental

1. 	†ZRw¯Œq AvB‡mv‡Uv‡ci e¨envi m¤ú‡K© wb‡gœi †KvbwU mwVK? (09-10)

	A. _vBi‡qW MÖwš’ †iv‡Mi wPwKrmvq e¨envi nq|	

	B. †k¦Z KwYKv AZ¨vwaK e„w×RwbZ †iv‡Mi wPwKrmvq e¨eüZ nq|

	C. eqm wba©vi‡Y e¨envi nq|	
	D. 32p KxUcZ‡½i AvµgY `g‡b e¨envi Kiv hvq bv|
	Soln:C
2. 	wbDwK¬qv‡mi evwn‡i GKwU Aiwe‡U B‡jKUª‡bi msL¨v me©v‡c¶v wb‡gœi KqwU? (09-10)
	A. 1n2	B. 2n2	C. 3n2	D. 4n2
	Soln:B
3. 	wb‡gœi †Kvb Dckw³ ¯Í‡ii AiweUvj msL¨vwU fyj? (08-09)
	A. f Dckw³ ¯Í‡i 6wU	B. s Dckw³ ¯Í‡i 1wU
	C. p Dckw³ ¯Í‡i 3wU	D. d Dckw³ ¯Í‡i 5wU
	Soln:A	
4. 	BD‡iwbqv‡gi AvB‡mv‡Uv‡ci msL¨v wb‡gœi †KvbwU? (07-08)
	A. 3	B. 2	C. 1	D. 4
	Soln:A

Engineering University

1. 	wb‡Pi †gŠjmg~‡ni MÖæc¸‡jv †_‡K AvB‡mv‡UvwbK cigvYy¸‡jv evQvB Ki| (08-09)


	A. 	B. 


	C.	D. 
	Soln:C
2.	wb‡Pi †KvbwU K¨vjwmqvg (Ca)-Gi mwVK B‡jKUªb web¨vm? (08-09)
	A. 1s22s22p63s23p63d2	B. 1s22s22p63s23p63d04s2
	C. 1s22s22p63s23p6	D. 1s22s22p63s23p43d24s2
	Soln:B
3. 	mgviwd‡ìi gZ Abymv‡i, cvigvYweK AiweU nIqv DwPZÑ (07-08)
	A. †MvjvK…wZ		B. wW¤^vK…wZ
	C. ¯úvBivj		D. †KvbwUB bv
	Soln:B
Leather Technology

1. 	†gŠwjK ˆewkó¨ wbqš¿Y K‡i †KvbwU? (08-09)
	A. †cÖvUb	B. B‡jKUªb	C. cwRUªb	D. wbDUªb
	Soln:D
2. 	†evi cigvYy g‡Wj Gi wfwË wb‡gœi †KvbwUi Dci? (07-08)
	A. cwji eR©b bxwZ
	B. WvjU‡bi cigvYyev`
	C. cøvs‡Ki wewKi‡Yi †Kvqv›Uvg ZË	
	D. cigvYyi mg¯Í fi wbDwK¬qv‡m
	Soln:C
3. 	Awe©Uvj 2p Gi †¶‡Î n, l I m Gi gvb n‡jvÑ (07-08)
	A. 2, 1, 0		B. 2, 1, (–1, 0, 1)
	C. 2, 2, (–2, –1, 0, 1, 2)	D. 1, 1, 0
	Soln:B
4. 	B‡jKUªb cÖ_‡g wbgœ kw³i Awe©Uv‡j Ges c‡i D”P kw³i Awe©Uv‡j cÖ‡ek K‡i| GwU Kvi bxwZ? (07-08)
	A. AvDdevD	B. cwji	C. û‡Ûi 	D. Wvë‡bi
	Soln:A
5. 	†Kvb †gŠ‡ji cigvYyi †cÖvUb I wbDUªb msL¨vi mgwó‡K wK e‡j? (07-08)
	A. cvigvYweK msL¨v	B. †cÖvUb msL¨v
	C. fi msL¨v		D. †gmb msL¨v
	Soln:C
Jagannath University 

1.	wb‡gœi †Kvb B‡jKUªb web¨vmwU f‚wg¯Íi cigvYyi (ground state atom) Rb¨ mwVK bq? (12-13)
	A. Ca(20) [Ar]4s2	B. Cr(24) [Ar]3d44s2
	C. Fe(26) [Ar]3d64s2	D. Cu(29) [Ar]3d104s1
	Soln: B
2.	cÖK…wZ‡Z †K¬vwi‡bi AvB‡mv‡Uv‡ci msL¨v KZ? (11-12)
	A. 1	B. 0	C. 4	D. 2
	Soln: D
3.	3d Dc¯Í‡ii KZ¸‡jv ¯^xK…Z Pz¤^Kxq †Kvqv›Uvg msL¨v Av‡Q? (10-11)
	A. 3	B. 7	C. 5	D. 9
	Soln:C
4.	wb‡gœv³ AiweUvjmg~‡ni g‡a¨ †KvbwU Am¤¢e? (09-10)
	A. 6s Ges 5f		B. 2d Ges 3f
	C. 2s Ges 2p		D. 4f Ges 7p
	Soln:B
5.	cigvYy m¤^‡Ü me©Rbwew`Z mZ¨ †KvbwU? (08-09)
	A. cigvYy ¯’vqx  	
	B. mvaviY Ae¯’vq cigvYy †_‡K Av‡jvK iwk¥ wbM©Z nq 
	C. we‡kl Ae¯’vq cigvYy †_‡K Av‡jvK iwk¥ wbM©Z n‡j Zv wbw`©ó K¤úvs‡Ki nq	
	D. Gi †KvbwU mZ¨ bq 
	Soln:C
6.	wb‡gœi †Kvqv›Uvg msL¨vi †mU¸‡jvi †KvbwU m¤¢e? (08-09)

	A.		

	B.	

	C.		

	D.
	Soln:B
7.	cigvYyi wbDwK¬qv‡mi Pviw`‡Ki †h GjvKvi g‡a¨ B‡jKUª‡bi Aew¯’wZi m¤¢vebv beŸB kZvsk †m GjvKvi bvg wK? (08-09)
	A. Awe©U		B.B‡jKUªb K¬vDW
	C. Awe©Uvj 		D. Dc-†kj
	Soln:C

8.	wb‡gœi wbDwK¬qvi wewµqv m¤úbœ Ki‡Z wb‡gœi †KvbwUi cÖ‡qvRb n‡e? (08-09)




	A.	B.	C.	D.
	Soln:C
9.	GKwU -KYv wK? (07-08)
	A. GKwU B‡jKUªb 	B. GKwU wbDUªb I GKwU †cÖvUb 
	C.2wU †cÖvUb I 2wU wbDUªb 	D. G·‡i wewKiY 
	Soln:C
10.	GK AvYweK msL¨v wewkó †Kvb †gŠ‡ji wZbwU AvB‡mv‡Uvc| 1H1, 1H2 Ges 1H3.†Kvb AvB‡mv‡UvcwUi ewn:¯’ †k‡j GKwU B‡jKUªb Av‡Q?  (07-08)
	A. 1H1	B. 1H2	C. 1H3	D. all the three
	Soln:D


11.	weKwiZ n‡q  Drcbœ K‡i| GUv wK ai‡bi wewKiY? (07-08)
	A. Positron emission	B. -emission	
	C. -ray emission 	D. -emission 
	Soln:B
12.	GKwU cigvYyi K¶c_ ev kw³¯Í‡ii AvKvi cÖKvk Kiv nq †h †Kvqv›Uvg msL¨vi mvnv‡h¨ Zv‡K ejv nq- (07-08)
	A. cÖavb †Kvqv›Uvg msL¨v	B. mnKvix †Kvqv›Uvg msL¨v
	C. g¨vM‡bwUK †Kvqv›Uvg msL¨v D. w¯úb †Kvqv›Uvg msL¨v 
	Soln:A
13.	Ar, S, Na, Ges Al cigvYy¸‡jv‡K Zv‡`i cÖ_g AvqbxKiY kw³i µgvbymv‡i mvRv‡j wb‡Pi †KvbwU mwVK? (06-07)
	A. Al, Na, S, Ar	B. Na, Al, S, Ar
	C. S, Al, Ar, Na	D. Na, S, Al, Ar 
	Soln:B
14.	†gŠ‡ji AvB‡mv‡Uv‡ci †¶‡Î wb‡Pi †Kvb& Z_¨wU mwVK bq? (06-07)
	A. GKB †gŠj wewfbœ fihy³
	B. ivmvqwbK a‡g©i †Kvb cv_©K¨ †`Lv hvq bv
	C. wbDUª‡bi msL¨vi ZviZg¨ nq	
	D. B‡jKUªb msL¨vi ZviZg¨ nq
	Soln:D
Jahangirnagar University
1.	bx‡Pi †KvbwU mwVK?(11-12)	
	A. †h me cigvYyi cvigvYexK msL¨v GKB wKš‘ fi msL¨v wfbœ Zv‡`i AvB‡mvgvi e‡j
	B. †h mg¯Í cigvYyi cvigvYweK msL¨v Ges fi msL¨v GKB Zv‡`i AvB‡mv‡Uvb e‡j
	C. †h mg¯Í cigvYyi mgvb msL¨K wbDUªb Av‡Q Zv‡`i‡K AvB‡mv‡Uvc e‡j
	D. †h mg¯Í cigvYyi fi msL¨v GKB wKš‘ cvigvYweK msL¨v wfbœ Zv‡`i AvB‡mvevi e‡j
	Soln:D
2.	†KvbwU K‡¤úvwRU KwYKv? (11-12)
	A.	Avjdv		B. wbDwUª‡bv
	C.	cwRUªb		D. †gmb 
	Soln: A
3.	†iwWqvg †_‡K Avjdv iwk¥ weKwiZ n‡j wK Drcbœ nq? (11-12)
	A.	†_vwiqvg		B. †cv‡jvwbqvg
	C. BD‡iwbqvg  	D. †iWb 
	Soln:D
4.	nvB‡Wªv‡Rb cigvYyi B‡jKUªb, kw³ nvwi‡q hw` Z…Zxq kw³ ¯Í‡i wd‡i Av‡m Z‡e eY©vjxi †iLv¸‡jv‡K e‡j- (11-12)
	A. jvBg¨vb eY©vjx	B. evgvi eY©vjx
	C. c¨v‡ðb eY©vjx         D. dvÛ eY©vjx
	Soln:C
Chittagang University

1.	GKB †gŠ‡ji GKB fihy³ cigvYymgyn‡K †gŠ‡ji wK ejv nq? (12-13)
	A.	AvB‡mv‡Uvc 	B. AvB‡mv‡Uvb	C. AvB‡mvevi 
	D. wbDUªb 		E. Avjdv KYv 
	Soln:C
2.	†Kvb iwk¥i wewKi‡Yi d‡j †gŠ‡ji wbDwK¬qv‡mi †Kvb cwieZ©b N‡U bv?(12-13)
	A.	 - iwk¥		B.  - iwk¥	C.  - iwk¥ 
	D.  - iwk¥	E. †KvbwUB bq 
	Soln:C
3.	GKwU †gŠ‡ji cwiwPwZ wbYx©Z nq †gŠjwUi- (11-12)
	A. †cÖvUb msL¨v Øviv	B. B‡jKUªb msL¨v Øviv 
	C. wbDUªb msL¨v Øviv   	D. fi msL¨v Øviv
	E. RviY msL¨v Øviv
	Soln:A
4.	42Mo Gi mwVK B‡j±ªb web¨vm †KvbwU? (10-11)
	A. [Kr] 5s25p4	B. [Kr] 4d6
	C. [Kr] 4d55s1	D. [Kr] 4d45s2
	E. [Kr] 4d35s25p1
	Soln:C

5.	AvB‡mv‡UvcwUi fi msL¨v n‡”Q- (09-10)
	A. 8	B. 10
	C. 18	D. 22	E. 26
	Soln:C
6.	†h me cigvYyi fi msL¨v mgvb wKš‘ †cÖvU‡bi msL¨v Amgvb Zv‡`i‡K ejv nq- (09-10)
	A. AvB‡mvgvi	B. AvB‡mv‡Uvc	
	C. AvB‡mvevi	D. AvB‡mv‡Uvb	E. †KvbwUB bq
	Soln:C

7.	Gi wbDUªb msL¨v KZ? (09-10)
	A. 82	B. 206	
	C. 288	D. 164 	E. 124
	Soln:E
8.	Cerium (Ce) Gi cvigvYweK msL¨v KZ? (08-09)
	A. 21	B. 48		
	C. 58 	D. 73 	E. 75
	Soln:C
9.	GKwU wbDUª‡bi cÖK…Z fi KZ MÖvg? (08-09)
	A.1.6610-24	B. 1.661024	
	C. 1.67510-28	D.1.6751025
	E. 1.3310-24
	Soln:A
10.	†ZRw¯Œq c`v_© †_‡K wewKwiZ nq †KvbwU? (08-09)
	A. †cÖvUb	B. wbDUªb	
	C. AwZ †e¸bx iwk¥	D. Avjdv, weUv, Mvgv iwk¥
	E. Ae‡jvwnZ iwk¥
	Soln:D
11.	†gŠ‡ji AvB‡mv‡Uvc Dnvi †Kvb g~j Kvh©Ki msL¨vi Dci wbf©i K‡i? (08-09)
	A. †cÖvUb 	B. wbDwK¬qvm	
	C. cwRUªb	D. wbDUªb	E. B‡jKUªb
	Soln:A

12.	GKwU K¨vjwmqvg wbDwK¬qv‡mi ms‡KZ  Gi wbDUª‡bi msL¨v- (08-09)
	A. 20	B. 23
	C. 24	 D. 28
	Soln:A
13.	†Kvb& iwk¥i fi †bB? (08-09)
	A. Avjdv	B. weUv	
	C.Mvgv	D. KmwgK
	Soln:C
14.	†evi cigvYy g‡W‡ji wfwË wK? (08-09)
	A.cøvs‡Ki †Kvqv›Uvg ZË¡	
	B.Wvë‡bi cvigvYweK ZË¡
	C. Avi‡nwbqv‡mi Zwor ZË¡
	D. cvIwji eR©b ZË¡
	Soln:A
15.	 = h / mv mgxKi‡Yi bvg- (07-08)
	A. †mªvwWÄvi mgxKiY	B.cø¨v‡¼i mgxKiY
	C. wW-eªMjx mgxKiY	D. AvBb÷vBb mgxKiY
	E. †evi mgxKiY
	Soln:C	
16.	†h me cigvYyi fi msL¨v mgvb wKš‘ †cÖvU‡bi msL¨v Amgvb Zv‡`i‡K ejv nq? (07-08)
	A. AvB‡mv‡Uvc	B. AvB‡mvevi 	
	C. AvB‡mv‡Uvb	D. AvB‡mvgvi 	E. †KvbwUB bq
	Soln:B
17.	Kve©‡bi GKwU AYyi cÖK…Z fi KZ? (07-08)


	A.	B.


	C.	D.

	E.	
	Soln:C

18.	Gi wbDUªb msL¨v KZ? (07-08)
	A. 82	B. 206 			
	C. 124	D. 288 	E. 164	
	Soln:C
19.	wb‡gœi †`qv AiweUvjmg~‡ni g‡a¨ †KvbwU _vKv m¤¢e bq? (07-08)
	A. 1s	B. 2p
	C. 2d    	D. 3s	E. 4d
	Soln:C
20.	98 MÖvg AvYweK IRb Øviv †Kvb †hŠ‡Mi 1 MÖvg †gvj eySvq? (07-08)
	A. Kve©wbK GwmW	B. bvBwUªK GwmW
	C. nvB‡Wªv‡K¬vwiK GwmW	D. mvjwdDwiK GwmW
	E. mvjwdDivm GwmW	
	Soln:D
21.	Cr(24) Gi B‡jKUªb web¨v‡m 3d AiweUv‡j B‡jKUªb msL¨v: (07-08)
	A.1wU	B.2wU
	C.3wU	D.14wU	E.5wU 
	Soln:E
22.	GK †gvj cvwb‡Z we`¨gvb AYy msL¨v? (07-08)
	A. 3	B. 6.021023
	C. 18.061023	D. 12.041023	E. 24.061023
	Soln:B
23.	†gŠ‡ji AvB‡mv‡Uvc Dnvi †Kvb g~j KwYKvi msL¨vi Dci wbf©i K‡i? (06-07)
	A.†cÖvUb	B. wbDwK¬qvm
	C. cwRUªb	D. B‡jKUªb	E. wbDUªb	
	Soln:A
24.	†gŠ‡ji cwiwPwZ †Kvb †gŠwjK KYvi Dci wbf©i K‡i? (06-07)
	A. B‡jKUªb	B. cwRUªb
	C. †cÖvUb	D. wbDUªb	E. wbDwUª‡bv
	Soln:D
25.	Avjdv KYv n‡jv: (06-07)
	A.B‡jKUªb	B. nvB‡Wªv‡Rb cigvYy 
	C. wnwjqvg wbDwK¬qvm	D. cwRUªb	E. †gmb 
	Soln:C
26.	†ZRwµq †Kvevë-60 (Co60) Gi mvnv‡h¨ †Kvb †ivM wbY©q Kiv hvq? (06-07)
	A. †W½yR¡i	B. K¨vÝvi
	C. wUDgvi	D. _vBi‡qW	E. Wvqv‡ewUm 
	Soln:B
27.	1s22s22p63s23p3n‡”Q- (06-07) 
	A. N	B. P	C. K
	D. Ca	E. Mg-Gi B‡jKUªb web¨vm 
	Soln:B

Khulna University
1.	f‚ZvwË¡K eqm MYbvq (Geological dating) wb‡gœi †Kvb ˆZRmw®Œq AvB‡mvUc e¨eüZ nq? (12-13)
	A. Sranium-238	B. Iodin-131	
	C. Cobalt-60		D. C-14
	Soln:D
2.	 †Kvb c`v‡_©i cigvYy‡Z wbDUªb †bB- (12-13)
	A. Aw·‡Rb	B. †d¬vwib	C. nvB‡Wªv‡Rb	D. bvBUª‡Rb
	Soln:C
3.	`„k¨gvb Av‡jvi Zi½ ˆ`N¨ ( m) KZ? (12-13)
	A. 380-700 	B. 300-760 	C. 230-600	D. > 700 
	Soln:A
4.	Kve©‡bi ¯’vqx AvB‡mv‡Uvc KqwU? (11-12)
	A. 2wU	B. 3wU	C. 4wU	D. 5wU 
	Soln:A
5.	eqm wbe©vP‡b e¨eüZ nq-(11-12)
	A. C-14 AvB‡mv‡Uvc	B. C-13 AvB‡mv‡Uvc
	C. C-12 AvB‡mv‡Uvc	D. C-11 AvB‡mv‡Uvc
	Soln:A
6.	wb‡Pi †KvbwU AvB‡mvev‡ii D`vniY? (11-12)
	A. Ges		B. TeGes
	C. Ges	D. Ges 
	Soln:B
7.	GKwU cigvYy‡Z 28wU †cÖvUb (protons), 28wU B‡jKUªb (electrons) Ges 34wU wbDUªb (electrons) _vK‡j Gi fi msL¨v (mass number) n‡et(11-12)
	A. 28	B. 56	C. 62	D. 90
	Soln:C
8.	4p AiweUv‡ji Rb¨ m¤¢ve¨ †Kvqv›Uvg msL¨vi gvb KZ? (10-11)
	A. n = 4, l = 0, m = 1	B. n = 3, l = 0,1 m = 0,1
	C. n = 4, l = 1, m = 0,1 	D. n = 4, l = 0,1,2 m = 2
	Soln:C
9.	†Kvb `ywU †gŠ‡ji cigvYy ci¯ú‡ii AvB‡mvevi? (10-11)
	A. Te, I	B. C, O	C. K, Ca	D. Ne, He
	Soln:A
10.	†KvbwU †_‡K Zxeª Mvgv iwk¥ wb‡¶c K‡i K¨vÝvi wUDgvi aŸsm Kiv hvq? (09-10)
	A. 12C	B. 14C	C. 60Co	D. 58Co
	Soln:C
11.	GKwU †gŠ‡ji †hvR¨Zv K‡¶i B‡jKUªb web¨vm ns2np5n‡j †gŠjwU †Kvb MÖæ‡c _vK‡e? (09-10)
	A. ¶vixq avZz		B. wb®Œxq avZz
	C. wb®Œxq M¨vm		D. n¨v‡jv‡Rb
	Soln:D
12.	†Kvb Rxev‡k¥i eqm Z_v c„w_exi eqm wbY©‡q e¨eüZ nq- (09-10)
	A. 12C6	B. 13C6	C. 14C6	D. 13N7
	Soln:C

13.	†iwWqvg  †_‡K Avjdv iwk¥i wewKiY NU‡j wK †gŠj cvIqv hvq? (09-10)




	A. 	B. 	C. 	D. 
	Soln:B
14.	M¨vmxq Ae¯’vq †Kvb †gŠ‡ji cigvYyi me©ewnt¯’ ¯Í‡i B‡jKUªb M„nxZ n‡q FYvZ¥K Avq‡b cwiYZ n‡Z †h cwigvY kw³ wegy³ nq Zv‡K e‡j- (08-09)
	A. AvqbxKiY kw³	B. B‡jKUªb Avmw³	
	C. †ZRw¯ŒqZv		D. wbDwK¬qvi eÜb kw³
	Soln:B
15.	K‡¤úvwRU KwYKv †KvbwU? (08-09)
	A. wWD‡Uib		B. †gmb
	C. wbDwUª‡bv		D. cwRUªb
	Soln:A

Shahjalal Science & Technology University

1.	†Kvqv›Uvg msL¨v n, l Ges m1 Øviv h_vµ‡g-(12-13)
	A. †gŠ‡ji cvigvYweK msL¨v, fi msL¨v I AvB‡mv‡Uv‡ci msL¨v eySvq 
	B. cigvYy‡Z B‡jKUª‡bi AvK…wZ, †cÖvU‡bi AvK…wZ Ges wbDUª‡bi AvK…wZ eySvq	
	C. cigvYy‡Z AiweUv‡ji AvKvi, AvK…wZ I wÎgvwÎK web¨vm eySvq 
	D. cigvYy‡Z B‡jKUªb msL¨v, †cÖvUb msL¨v I wbDUªb msL¨v eySvq 
	E. nvB‡Wªv‡Rb †gŠ‡ji eY©vjxi evgvi wmwiR, jvBg¨vb wmwiR I eªv‡KU wmwiR eySvq
	Soln:C
2.	wZbwU †gŠ‡ji †Kvb †m‡Ui cÖ‡Z¨KwUi eûiƒc Av‡Q?(12-13)
	A. C, O, N 		B. C, S, N 
	C. C, P, O 		D. C, N, P 	E. S, N, F 
	Soln:C
3.	cÖK…wZ‡Z 35Cl Ges 37Cl Gi cwigvY h_vµ‡g 75.53% Ges 24.47%. †K¬vwi‡bi cvigvYweK fi KZ?(11-12)
	A. 35.55		B. 35.35    
	C. 35.45		D. 35.60  	E. 35.49
	Soln:E
4.	û‡Ûi wbqg Abyhvqx f¨vbvwWqvg (V) †gŠj KqwU we‡Rvo B‡jKUªb _v‡K? (SUST 10-11)
	A. 1wU	B. 3wU	C. 5wU	D. 0wU
	Soln:B
5.	wb‡Pi †Kvqv›Uvg b¤^‡ii †Kvb †mUwU Aev¯Íe? (10-11)
	A. (n = 2, l = 1, m = 0, s = +1/2)
	B. (n = 2, l = 1, m = +1, s = +1/2)
	C. (n = 2, l = 0, m = 0, s = +1/2)
	D. (n = 2, l = 0, m = +1, s = +1/2)
	Soln:D
6.	nvB‡Wªv‡Rb cigvYyi B‡jKUªb Gi kw³ ¯Íi †_‡K Av‡iK kw³i ¯Í‡i ¯’vbvšÍwiZ nIqvq evgvi wmwi‡R m„ó eY©vwji Zi½ ˆ`N©¨ 434mm. †Kvb kw³šÍi †_‡K B‡jKUªb †Kvb kw³ ¯’vbvšÍwiZ nj? RH = 109678 cm–1 (09-10)
	A. 5 bs kw³¯Íi †_‡K 1 bs kw³ ¯Íi	
	B. 4 bs kw³¯Íi †_‡K 2 bs kw³ ¯Íi
	C. 5 bs kw³¯Íi †_‡K 2 bs kw³ ¯Íi	
	D. 5 bs kw³¯Íi †_‡K 3 bs kw³ ¯Íi
	Soln:C
7.	wbDwK¬qv‡mi e¨vmva© wb‡Pi †KvbwUi ch©vqfz³? (08-09)
	A. 10–10m	B. 10–12m	C. 10–15m	D. 10–17m
	Soln:A
8.	GUg †evgv wK‡mi Dci wfwË K‡i ˆZwi nq? (08-09)
	A. wbDwK¬q wdDkvb wewµqv	B. wbDwK¬q wdkvb wewµqv
	C.  we‡¶cY wewµqv	D. †KvbwUB bq
	Soln:B
9.	wb‡Pi †Kvb& iwk¥ ev KYv cigvYyi wbDwK¬qvm †_‡K wbM©Z nq bv?(08-09)
	A.- iwk¥		B.-iwk¥
	C.-iwk¥		D.X - iwk¥
	Soln:D


10.	GKwU 4s B‡jKUª‡bii I Gi gvb(07-08)
	A. (4, 0, 0)		B. (4, 1, 0)
	C. (4, 0, 1)		D. (0, 3, 1)
	Soln:A
11.	Mg Ges Mg2+ Gi B‡jKUªb web¨vm h_vµ‡g- (07-08)


	A.Ges 	


	B. Ges 


	C. Ges 


	D. Ges 
	Soln:C

12. 	wewµqvwUi k~b¨¯’v‡b n‡e- (07-08)




	A.	B.	C.	D.
	Soln:A
13.	`„k¨gvb Av‡jvi Zi½‰`‡N©¨i cwimi(07-08)
	A. 3.9  10-7 m †_‡K 7.8 10-7 m
	B. 3.9 10-8 m †_‡K 7.8 10-8 m
	C. 3.9 10-10 †_‡K 7.8 10-10 m
	D. †KvbwUB bv
	Soln:A
14.	Kcv‡ii B‡jKUªb web¨vm †KvbwU? (07-08)

	A.

	B.

	C.

	D.
	Soln:A
15.	wZbwU †gŠj A, B I C Gi cvigvbweK msL¨v Z h_vµ‡g 9,10 I 11| Zv‡`i AvqbxKiY kw³ wKfv‡e cwiewZ©Z nq? (07-08)


	A.	B.	


	C.	D.
	Soln:C
16.	cÖvK…wZK †ZRw¯ŒqZvq †KvbwU wbtmiY nq bv? (07-08)
	A. Avjdv iwk¥   	B. weUv iwk¥   
	C. Mvgv iwk¥   		D. cwRUªb   
	Soln:D
17.	Hund-Gi bxwZ Abyhvqx P-†gŠ‡j †e‡Rvo B‡jKUª‡bi msL¨v- (06-07)
	A.3wU	B.1wU	C. 4wU	D. 0wU	
	Soln:A
18.	Ô†Kvb cigvYy‡Z `ywU B‡jKUª‡bi PviwU †Kvqv›Uvg msL¨vi gvb GKB n‡Z cv‡i bvÕ -G bxwZwU n‡”Q?    (06-07)
	A. cwji eR©b bxwZ	B. û‡Ûi bxwZ	
	C. AvDdevD bxwZ	D. †ev‡ii bxwZ
	Soln:A


19.	Ges nj ci¯ú‡ii- (06-07)
	A.AvB‡mvgvi		B. AvB‡mv‡Uvc	
	C.AvB‡mvevi		D. AvB‡mv‡Uvb 
	Soln:C
20.	B‡jKUª‡bi wewfbœ AiweUv‡ji Awi‡q‡›Ukb (Awfweb¨vm) cÖKv‡ki Rb¨ wb‡Pi †Kvb& †Kvqv›Uvg msL¨v cÖ‡hvR¨? (06-07)
	A. cÖavb †Kvqv›Uvg msL¨v	B. A¨vwRgy_vj †Kvqv›Uvg msL¨v
	C. †PŠ¤^Kxq †Kvqv›Uvg msL¨v	D. N~Y©b †Kvqv›Uvg msL¨v
	Soln:C
21.	A I B †gŠ‡ji me©‡kl kw³¯Í‡i B‡jKUª‡bi web¨vm h_vµ‡g 5s25p4I 5s25p5| Zv‡`i AvqbxKiY kw³i Zzjbvg~jK Ae¯’v wbgœiƒc:  (06-07)
	A. A > B		B. A < B		
	C. A = B		D. Zzjbv m¤¢e bq
	Soln:B
22.	wb‡Pi †Kvb wewµqvwU mwVK? (06-07) 

	A. 		

	B. 		

	C.

	D. 
	Soln:B
Rajshahi University
1.	†KvbwU nvB‡Wªv‡R‡bi AvB‡mv‡Uvc bq?(12-13)
	A. 	B. 	C. 	D. 
	Soln:D
2.	B‡jKUªb 2p †_‡K 3skw³¯Í‡i ¯’vbvšÍ‡ii d‡j Av‡jvK iwk¥ wnmv‡e kw³-(12-13)
	A. wewKwiZ nq		B. †kvwlZ ev wewKwiZ nq bv
	C. bZzb ai‡bi cigvYy m„wó nq D. †kvwlZ nq
	Soln:D
3.	wb‡gœi †Kvb †gŠjwUi eûiƒcZv bvB?(12-13)
	A. C	B. O	C. P	D. Li
	Soln:D
4.	bvB‡Uªv‡R‡bi AvB‡mv‡Uvc 15N-G wbDUªb msL¨v KZ?(12-13)
	A. 6	B. 7	C. 8	D. 9 
	Soln:C
5.	cigvYyi 4_© kw³ ¯Í‡i Aby‡gvw`Z B‡j±ª‡bi †gvU AiweUvj msL¨vÑ (10-11)
	A. 4	B. 12	C. 16	D. 24
	Soln:C
6.	cÖavb †Kvqv›Uvg msL¨vi gvb 2 n‡j g¨vM‡bwUK †Kvqv›Uvg msL¨vi gvb KZ n‡e? (09-10)
	A. 1	B. 2	C. 5	D. 7
	Soln:A


7.	Ges  †gŠj¸wj G‡K Ac‡ii- (09-10)
	A. AvB‡mv‡Uvc	B. AvB‡mvevi	C. AvB‡mv‡Uvb	D. AvB‡mvgvi
	Soln:C
8.	†Kvb †gŠjwUi AYy wØcvigvYweK? (09-10)
	A. O	B. S	C. P	D. He
	Soln:A
9.	cigvYy‡Z B‡jKUª‡bi Ae¯’vb eY©bv Kiv hvq †KvbwU Øviv? (09-10)
	A. †Kvqv›Uvg msL¨v	B. AiweUvj	
	C. B‡jKUªb msL¨v	D. †KvbwUB bq
	Soln:A
10.	AwZ‡e¸bx I Ae‡jvwnZ Av‡jvi Zi½ ˆ`N©¨ h_vµ‡g- (08-09)
	A. <4000A I > 7000A 	B.2.2106A	
	C.500A I 650A	D. †KvbwUB bq 
	Soln:A
11.	1s22s22p63s23p63d104s24p6 B‡jKUªb web¨vmwU †Kvb †gŠ‡ji? (08-09)
	A. Br	B.Ar	C. Kr	D. Cr	
	Soln:C
12.	GKwU †ZRw¯Œq c`v_© n‡Z GKwU weUv KwYKv wbM©Z n‡j Kx N‡U?(08-09)
	A.	fi msL¨v I cvigvYweK msL¨v Df‡qi gvbB GK GKK e„w× cvq
	B.	fi msL¨v GK GKK n«vm cvq Ges cvigvYweK msL¨v  AcwiewZ©Z _v‡K
	C. fi msL¨v AcwiewZ©Z _v‡K Ges cvigvYweK msL¨v GK GKK e„w× cvq
	D. fi msL¨v GK GKK e„w× cvq Ges cvigvYweK msL¨v AcwiewZ©Z _v‡K
	Soln:C
13.	†Kvb B‡jKUªb web¨vmwU mwVK?(08-09)
	A. [Ne]3s23px13py13pz1	B. [Ne]3s23px23py13pz0
	C. [Ne]3s23px13py13pz04s1	D. †KvbUvB bq
	Soln:A
14.	16O I 17O Aw·‡R‡bi `yBwU AvB‡mv‡Uv‡c- (08-09)
	A. †cÖvUb I wbDUª‡bi msL¨v mgvb
	B. †cÖvU‡bi msL¨v mgvb
	C. wbDUª‡bi msL¨v mgvb	
	D. B‡jKUªb I wbDUª‡bi msL¨v mgvb 
	Soln:B
15.	cUvwmqv‡gi B‡jKUªb web¨vm †KvbwU? (08-09)
	A. 1s22s22p63s23p54s2	B.1s22s22P63s23p64s1
	C. 1s22s22p63s13p64s2	D.1s22s22P63s23p54s14p1
	Soln:B
16.	`„k¨gvb Av‡jvi Zi½ ˆ`‡N©¨i †iÄ KZ? (08-09)
	A. 100 - 300 mm	B. 300 - 360 mm
	C. 380 - 700 mm	D. 200 - 300 mm 
	Soln:C
17.	32 MÖvg Aw·‡Rb‡K ejv nq- (08-09)
	A. 2 †gvj Aw·‡Rb	B. 32 †gvj Aw·‡Rb
	C. 16 †gvj Aw·‡Rb	D. 1 †gvj Aw·‡Rb 
	Soln:D
18.	†KvbwU nvB‡Wªv‡R‡bi AvB‡mv‡Uvc bq? (08-09)
	A. †cÖvwUqvg		B. wWD‡Uwiqvg	
	C. wUªwUqvg		D. †mwjwbqvg
	Soln:D
19.	K¨vÝvi wPwKrmvq AvB‡mv‡Uvc †_‡K wbM©Z †Kvb iwk¥ e¨envi Kiv nq? (08-09)
	A. Avjdv iwk¥		B. weUv iwk¥
	C. Mvgv iwk¥		D. †KvbwUB bq
	Soln:C
20.	,, KwYKvi †f`b ¶gZvi µg wK? (08-09)
	A. <<	B. >>	C. <>	D. ><
	Soln:A
21.	wmwjK‡bi B‡jKUªb web¨vm †KvbwU? (08-09)
	A. Si(14)=1s22s22p63s23p2
	B. Si(14)=1s22s62p63s2
	C. Si(14)=1s22s22p23s22p22s2	
	D. Si(14)=1s22s42p23s2
	Soln:A
22.	Av‡qvwW‡bi cvigvYweK msL¨v KZ? (08-09)
	A. 35	B. 41	C. 53	D. 85
	Soln:C
23.	cvigvYweK fi GKK (amu)-Gi gvb KZ?(07-08)
	A. 1.66051010g	B. 1.66051020g	
	C. 1.56051020g	D.1.66051024g 
	Soln:D
24.	`ywU AvB‡mv‡Uv‡ci gv‡S †Kvb K_vwU wVK: (07-08)
	A. wbDUª‡bi msL¨v mgvb
	B. †cÖvU‡bi msL¨v mgvb    
	C. wbDUªb+†cÖvU‡bi msL¨v mgvb
	D. B‡jKUªb+†cÖvUb+wbDUªb Gi msL¨v mgvb
	Soln:B
25.	`„k¨gvb Av‡jvi Zi½ ˆ`‡N©¨i mxgvbv †KvbwU? (07-08)
	A. 0.0005-0.15 nm	B. 0.01-10 nm	
	C. 380-700 nm	D. 2.21052.5105 nm
	Soln:C
26.	GKB cigvYy‡Z `ywU B‡jKUª‡bi m‡e©v”P KqwU †Kvqv›Uvg msL¨vi gvb GKB n‡Z cv‡i? (08-09,07-08)
	A. 1	B. 2	C. 3	D. 4 	
	Soln:C
27.   Cu-G B‡jKUªb web¨vm †KvbwU? (07-08)
	A. [Ar] 3d94s2	B. [Ar] 4s13d10	
	C. [Ar] 3d104s1	D. [Ar] 4s23d9    
	Soln:C
28.	†h me cigvYyi fi msL¨v GK wKš‘ cvigvbweK msL¨v wfbœ Zv‡`i e‡j- (07-08)
	A. AvB‡mvevi		B. AvB‡mvgvi
	C. AvB‡mv‡Uvc		D. †KvbwUB bq
	Soln:A
29.	Av‡jvi †Kvqv›Uvg Z‡Ë¡i cÖe³v-  (07-08)
	A.iv`vi‡dvW©		B. g¨v· cøvsK
	C. g¨v·I‡qj		D. AvBbóvBb 
	Soln:B
30.	†Kvqv›Uvg msL¨vi cÖ‡qvRb wK?  (07-08)
	A. K¶c‡_i AvKvi I AvK…wZ cÖKvk K‡i
	B. B‡jKUª‡bi Ae¯’v‡bi w`K wb‡`©k K‡i
	C. B‡jKUª‡bi N~Y©‡bi w`K wb‡`©k K‡i	
	D. me KqwU
	Soln:D
31.	†cÖvU‡bi fi KZ? (07-08)
	A. 1.6731024g	B. 1.6371024g	
	C. 1.7361024g	D. 1.7631024g  
	Soln:A
32.	†KvbwU Av‡m©wbK Gi B‡jKUªb web¨vm?   (07-08)
	A. 1s22s22p63s23p63d104s14p4
	B. 1s22s22p63s23p63d104s24p3
	C. 1s22s22p63s23p63d104s2
	D. 1 s22s22p63s23p63d104s24p5       
	Soln:B
33.	†Kvb g~j KwYKvwU LyeB A¯’vqx? (07-08)
	A. B‡jKUªb	B. †cªvUb	C. cwRUªb	D. wbDUªb
	Soln:C
34.	†gŠ‡ji wbDwK¬Ib msL¨v ej‡Z wK eySvq?    (07-08)
	A. †cÖvUb I wbDUª‡bi †gvU msL¨v 
	B.†cÖvUb I B‡jKUª‡bi †gvU msL¨v 
	C. †dvUb I B‡jKUª‡bi †gvU msL¨v 
	D. wbDUªb I B‡jKUª‡bi †gvU msL¨v|
	Soln:A
35.	wbDwK¬I wdDkb cÖwµqvq wK N‡U?  (07-08)
	A. `ywU wbDwK¬qv‡mi wewbgq N‡U	
	B.`ywU ¶z`ª wbDwK¬qvm hy³ n‡q GKwU eo wbDwK¬qv‡mi wewbgq N‡U
	C. GKwU eo wbDwK¬qvm †f‡½ `ywU †QvU wbDwK¬qvm ˆZwi 
	D. †KvbwUB bq	
	Soln:B
36.	 KYv wK?(07-08)
	A. B‡jKUªb		B. nvB‡Wªv‡Rb cigvYy
	C. wnwjqvg wbDwK¬qvm	D. †cÖvUb	
	Soln:C
37.	cøvwUbv‡gi m‡e©v”P kw³¯Íi d AiweUv‡j B‡jKUª‡bi msL¨v- (07-08)
	A.5wU	B.7wU	C.4wU	D.9wU	
	Soln:D
38.	GKwU fvix †gŠ‡ji AYy wefvRb cÖwµqvi gva¨‡g GKvwaK AYy/KYv‡Z cwiYZ nIqvi NUbv‡K Kx ejv nq?(07-08)
	A. wdDkb		B. †ZRw®ŒqZv
	C. UªvÝwgD‡Ukb	D. wdkb
	Soln:D
[bookmark: _GoBack]39.	d Dc-kw³¯Í‡i me©vwaK KZwU B‡jKUªb _vK‡Z cv‡i? (07-08)
	A. 2wU	B. 6wU	C.10wU	D.14wU
	Soln:C
40.	ch©vq mviwYi †Kvb& MÖæ‡ci †gŠjmg~‡ni B‡jKUªb Avmw³ me©v‡c¶v †ewk?  (07-08)
	A. ¶vi avZz		B. g„wËKv ¶vi avZz	
	C. wbw®Œq †gŠj		D. n¨v‡jv‡Rb	
	Soln:D
41.	`„k¨gvb Av‡jvi Zi½ ˆ`‡N©¨i e¨vwß- (07-08)
	A. 400 †_‡K 700 mm	B. 4000 †_‡K 7000 mm;
	C. 20 †_‡K 40 mm 	D. 200 †_‡K 400 mm
	Soln:A
42.	wR‡¼i ewnt¯’ K‡¶i B‡jKUªb web¨vm- (07-08)
	A. 3d104s1	  B. 3d104s2   C. 3d105s2	D. 3d104s1
	Soln:B
43.	ch©v‡q mviYx‡Z s-eøK †gŠ‡ji †hvRbx n‡jv- (07-08)
	A. MÖæc msL¨vi mgvb 	B. ch©vq msL¨vi mgvb
	C. Pvi		D. wZb
	Soln:A
44.	1s2 2s2 2p6 3s2 3p4B‡jKUªb web¨vmwU †Kvb& †gŠ‡ji? (06-07)
	A. Kve©b		B. bvB‡Uªv‡Rb
	C. †K¬vwib  		D. mvjdvi
	Soln:D
45.	K¨vÝvi †Kvl aŸsm Kivi Rb¨ †Kvb wbw®Œq M¨vm e¨eüZ nq? (06-07)
	A. AvM©b		B. wnwjqvg
	C. †iWb		D. B I C DfqB
	Soln:C
46.	†Kvb cÖKv‡ii †ZRwµq KYvi MwZ Av‡jvi MwZi mgvb? (06-07)
	A. 	B. 	C. 	D. †KvbwUB bq 
	Soln:C

National University 

1.	3d Dc¯Í‡i Awe©Uv‡ji msL¨v n‡jv-(11-12)
	A.0	B. 1	C. 3	   D. 5 
	Soln: D
2.	??wbDwK¬qvi wewµqvi k–b¨¯’v‡b n‡e(11-12)
	A.-particle		B. -particle
	C. neutron		D. -particle 
	Soln:A
3.	Avjdv KYv †KvbwU? (10-11)
	A. He+		B. He2+
	C. H+		D. H2+
	Soln:B
4.	24Cr Gi B‡jKUªb web¨vm n‡jvÑ (10-11)
	A. [Ar] 4s13d5	B. [Ar] 4s23d4	
	C. [Kr] 4s23d4	D. [Kr] 4s13d5
	Soln:A
5.	wb‡P †`Iqv AiweUvjmg~‡ni g‡a¨ †Kvb&wU _vKv m¤¢e bq? (06-07)
	A. 1s		B. 2p
	C. 2d		D. 4d
	Soln:C
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