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Aa¨vqwfwËK K‡›U›U
[bookmark: _GoBack]Aa¨vq-9: Av‡jvi cÖwZmiY
  cÖ‡qvRbxq Z_¨: 
	m~Îvewj
	cÖZxK cwiwPwZ

		Av‡jvi cÖwZmiYv¼,  = 
		i = AvcZb †KvY
	r = cÖwZmiY †KvY

		†Kv‡bv gva¨‡gi cig cÖwZmiYv¼,  = 
		C0 = k~b¨ gva¨‡g Av‡jvi †eM
	Cm = H gva¨‡g Av‡jvi †eM

		Ôa' gva¨‡gi mv‡c‡ÿ Ôb' gva¨‡gi cÖwZmiYv¼, ab = 
		Ca = Ôa' gva¨‡g Av‡jvi †eM
	Cb = Ôb' gva¨‡g Av‡jvi †eM

		ab = 
		ab = a gva¨‡gi mv‡c‡ÿ b gva¨‡gi cÖwZmiYv¼
	ab = b gva¨‡gi mv‡c‡ÿ a gva¨‡gi cÖwZmiYv¼

		0b = 
		C0 = k~b¨ gva¨‡g Av‡jvi †eM
	Cb = b gva¨‡g Av‡jvi †eM
	ob = b gva¨‡gi cig cÖwZmiYv¼

	 	0b = 
	 = 
		C0 = k~b¨ gva¨‡g Av‡jvi †eM
	0w = cvwbi cÖwZmiYv¼
	c = µvwšÍ †KvY

		P = 
		f = †j‡Ýi †dvKvm `~iZ¡
	P = †j‡Ýi ÿgZv



· cÖwZmiY (Refraction) : Av‡jvKiwk¥ GK ¯^”Q gva¨g †_‡K Ab¨ ¯^”Q gva¨‡g hvIqvi mgq gva¨gØ‡qi we‡f`Z‡j wZh©Kfv‡e AvcwZZ Av‡jvKiwk¥i w`K cwieZ©b Kivi NUbv‡K Av‡jvi cÖwZmiY e‡j|
· cÖwZmi‡Yi m~Î (Laws of Refraction) : Av‡jvi cÖwZmiY `ywU m~Î †g‡b P‡j|
	cÖ_g m~Î : AvcwZZ iwk¥, cÖwZmwiZ iwk¥ Ges AvcZb we›`y‡Z we‡f`Z‡ji Dci Aw¼Z Awfj¤^ GKB mgZ‡j Ae¯’vb K‡i|
	wØZxq m~Î : GK‡Rvov wbw`©ó gva¨g Ges wbw`©ó e‡Y©i Av‡jvK iwk¥i †ÿ‡Î AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ me©`v GKUv aªæeK| G aªæeK‡K  Øviv cÖKvk Kiv nq|
	A_©vr, hw` AvcZb †KvY i Ges cÖwZmiY †KvY r nq Z‡e,  = 
· cÖwZmiYv¼ (Refractive Index) : Av‡jvKiwk¥ hLb GK ¯^”Q gva¨g †_‡K Ab¨ ¯^”Q gva¨‡g wZh©Kfv‡e cÖ‡ek K‡i ZLb wbw`©ó i‡Oi Av‡jvi Rb¨ AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ †h aªæe msL¨v nq Zv‡K cÖ_g gva¨‡gi mv‡c‡ÿ wØZxq gva¨‡gi cÖwZmiYv¼ ev Av‡cwÿK cÖwZmiYv¼ e‡j|
· cig cÖwZmiYv¼ (Absolute Refractive Index) : Av‡jvKiwk¥ hLb k~b¨ gva¨g †_‡K Ab¨ †Kv‡bv gva¨‡g wZh©Kfv‡e cÖ‡ek K‡i ZLb wbw`©ó i‡Oi Av‡jvi Rb¨ AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ‡K IB gva¨‡gi cig cÖwZmiYv¼ e‡j| k~b¨ gva¨‡g AvcZb †KvY i Ges Ab¨ †Kv‡bv gva¨‡g cÖwZmiY †KvY r n‡j, gva¨‡gi cig cÖwZmiYv¼ a = |
· µvwšÍ †KvY ev m¼U †KvY (Critical Angle) : wbw`©ó i‡Oi Av‡jvKiwk¥ Nb gva¨g n‡Z nvjKv gva¨‡g cÖwZmwiZ nIqvi mgq AvcZb †Kv‡Yi †h gv‡bi Rb¨ cÖwZmiY †Kv‡Yi gvb me©vwaK (90) nq, Zv‡K µvwšÍ †KvY e‡j| G‡K mvaviYZ c Øviv cÖKvk Kiv nq|
· c~Y© Af¨šÍixY cÖwZdjb (Total Internal Reflection) : Av‡jvKiwk¥ hLb Nb gva¨g †_‡K nvjKv gva¨‡g µvwšÍ †Kv‡Yi †P‡q eo †Kv‡Y AvcwZZ nq, ZLb cÖwZmi‡Yi cwie‡Z© Av‡jvKiwk¥ m¤ú~Y©iƒ‡c Nb gva¨‡gi Af¨šÍ‡i cÖwZdj‡bi m~Îvbyhvqx cÖwZdwjZ nq| G NUbv‡K c~Y© Af¨šÍixY cÖwZdjb e‡j|
· c~Y© Af¨šÍixY cÖwZdjb nIqvi kZ© : c~Y© Af¨šÍixY cÖwZdj‡bi kZ© `ywU| h_v :
		Av‡jvKiwk¥‡K Aek¨B Nb gva¨g †_‡K nvjKv gva¨‡gi Awfgy‡L †h‡Z n‡e Ges `yB gva¨‡gi we‡f`Z‡j AvcwZZ n‡Z n‡e|
		Nb gva¨‡g AvcZb †KvY µvwšÍ †Kv‡Yi †P‡q  eo n‡Z n‡e|
· gixwPKv (Mirage) : giæf‚wg‡Z c_Pvixi Kv‡Q cÖvqB g‡b nq Zvi mvg‡b Aí `~i‡Z¡ eywS cvwb Av‡Q| wKš‘ wZwb KL‡bv †mB cvwbi Kv‡Q †cuŠQv‡Z cv‡ib bv, †Kbbv, GwU GKwU Av‡jvKxq AjxK NUbv| GB NUbv‡KB gixwPKv e‡j| c~Y© Af¨šÍixY cÖwZdj‡bi Rb¨ `„wó‡Z †h åvwšÍ nq Zv‡K gixwPKv e‡j| DËß giæf‚wg‡Z gixwPKv m„wó nq|
· AcwUK¨vj dvBevi (Optical Fibre) : AcwUK¨vj dvBevi n‡”Q Lye miæ Ges bgbxq KvP Zš‘| Av‡jv en‡bi Kv‡R GwU e¨eüZ nq| hLb Av‡jvKiwk¥ KvP Zš‘i GKcÖvšÍ w`‡q cÖ‡ek K‡i, ZLb Zš‘i †`qv‡j evievi Gi c~Y© Af¨šÍixY cÖwZdjb N‡U, hZÿY bv Aci cÖvšÍ w`‡q wbM©Z nq| Gfv‡e Av‡jvKiwk¥ `‡Ði m¤ú~Y© ˆ`N©¨ AwZµg K‡i| GK¸”Q AcwUK¨vj dvBevi‡K Av‡jvK bj ejv nq|
· evqy mv‡c‡ÿ cvwbi cÖwZmiYv¼ 133 : evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼ 133 ej‡Z †evSvq †h, Av‡jvKiwk¥ hw` evqy gva¨g †_‡K cvwb‡Z cÖ‡ek K‡i Zvn‡j AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ me©`v 133 n‡e|
	Kv‡Pi cig cÖwZmiYv¼ 1.5 Gi A_© : Kv‡Pi cig cÖwZmiYv¼ 15 ej‡Z †evSvq, k~b¨ gva¨g ev evqy †_‡K Av‡jv Kv‡P wZh©Kfv‡e cÖ‡ek Ki‡j AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvBb-Gi AbycvZ 15 nq|
· †jÝ (Lens) : `ywU †Mvjxq c„ô Øviv mxgve× †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j| †jÝ cÖavbZ `yÕiK‡gi nq| h_v :
		DËj ev Awfmvix †jÝ (Convex lens) Ges
		AeZj ev Acmvix †jÝ (Concave lens)|
· DËj ev Awfmvix †jÝ (Convex Lens) : †h †j‡Ýi ga¨fvM †gvUv I cÖvšÍ miæ Zv‡K DËj †jÝ e‡j| DËj †j‡Ý Av‡jvKiwk¥ DËj c„‡ô AvcwZZ nq e‡j Zv‡K DËj †jÝ e‡j| G †j‡Ý mvaviYZ GK¸”Q mgvšÍivj Av‡jvKiwk¥‡K Awfmvix K‡i e‡j Zv‡K Awfmvix †jÝI ejv nq|


· AeZj ev Acmvix †jÝ (Concave Lens) : †h †j‡Ýi ga¨fvM miæ I cÖv‡šÍi w`‡K †gvUv Zv‡K AeZj †jÝ e‡j| AeZj †j‡Ý Av‡jvKiwk¥ AeZj c„‡ô AvcwZZ nq e‡j Zv‡K AeZj †jÝ e‡j| G †jÝ mvaviYZ GK¸”Q Av‡jvKiwk¥‡K Acmvix K‡i e‡j Zv‡K Acmvix †jÝI e‡j|


· cÖavb Aÿ (Principal axis) : `ywU †Mvjxq c„ô Øviv †jÝ MwVZ nq| myZivs †j‡Ýi eµZvi †K›`ª Ges eµZvi e¨vmva© `ywU| †j‡Ýi Dfq c„‡ôi eµZvi †K‡›`ªi ga¨ w`‡q MgbKvix mij‡iLv‡K cÖavb Aÿ e‡j|
· Av‡jvK †K›`ª (Optical Centre) : †Kv‡bv Av‡jvKiwk¥ hw` †Kv‡bv †j‡Ýi GK c„‡ô AvcwZZ n‡q wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvšÍivjfv‡e wbM©Z nq Zvn‡j †mB iwk¥ †j‡Ýi cÖavb A‡ÿi Ici †h we›`y hvq †mB we›`y‡K †j‡Ýi Av‡jvK †K›`ª e‡j| 
G‡K C Øviv m~wPZ Kiv nq|
· †j‡Ýi cÖavb †dvKvm (Principal Focus) : †j‡Ýi cÖavb A‡ÿi mgvšÍivj Ges wbKUeZ©x iwk¥¸”Q cÖwZmi‡Yi ci cÖavb A‡ÿi Ici †h we›`y‡Z wgwjZ nq (DËj †j‡Ý) ev †h we›`y †_‡K Acm„Z n‡”Q e‡j g‡b nq (AeZj †j‡Ý) †mB we›`y‡K †j‡Ýi cÖavb †dvKvm e‡j|
· †dvKvm `~iZ¡ (Focal Length) : Av‡jvK †K›`ª †_‡K †j‡Ýi cÖavb †dvKvm ch©šÍ `~iZ¡‡K †j‡Ýi †dvKvm `~iZ¡ e‡j|
· †dvKvm Zj (Focal Plane) : †Kv‡bv †j‡Ýi cÖavb †dvKv‡mi ga¨ w`‡q cÖavb A‡ÿi mv‡_ j¤^fv‡e †h mgZj Kíbv Kiv hvq Zv‡K †dvKvm Zj e‡j|
· †j‡Ýi ÿgZv (Power of a Lens) : GK¸”Q mgvšÍivj Av‡jvKiwk¥‡K †Kv‡bv †j‡Ýi Awfmvix (DËj †j‡Ý) ¸‡”Q ev Acmvix (AeZj †j‡Ý) ¸‡”Q cwiYZ Kivi mvg_©¨‡K H †j‡Ýi ÿgZv e‡j|
· WvqvÞvi (Dioptre) : †j‡Ýi ÿgZvi cÖPwjZ GKK n‡jv WvqvÞvi| GK wgUvi †dvKvm `~i‡Z¡i †Kv‡bv †j‡Ýi ÿgZv‡K GK WvqvÞvi (d) e‡j| †j‡Ýi †dvKvm `~iZ¡‡K wgUv‡i cÖKvk K‡i Zvi wecixZ ivwk wb‡j WvqvÞv‡i †j‡Ýi ÿgZv cvIqv hvq| †Kv‡bv †j‡Ýi †dvKvm `~iZ¡ f wgUvi Ges ÿgZv P WvBAÞvi n‡j, P = |
· we¤^ ¯’vcb ev Pÿzi ms‡hvRb ev Pÿzi Dc‡hvRb : †h‡Kv‡bv `~i‡Z¡i e¯‘ †`Lvi Rb¨ †Pv‡Li Awÿc‡U jÿ¨e¯‘i cÖwZwe¤^ MV‡bi Rb¨ †j‡Ýi †dvKvm `~iZ¡ wbqš¿Y Kivi cÖwµqv‡K we¤^ ¯’vcb ev Pÿzi ms‡hvRb ev Pÿzi Dc‡hvRb e‡j|
· ¯úó `k©‡bi wbKUZg `~iZ¡ I `~iZg `~iZ¡ : †h wbKUZg `~iZ¡ ch©šÍ †PvL webv kÖvwšÍ‡Z ¯úó †`L‡Z cvq Zv‡K ¯úó `k©‡bi wbKUZg `~iZ¡ e‡j|
	me‡P‡q †ewk †h `~i‡Z¡ †Kv‡bv e¯‘ _vK‡j Zv ¯úó †`Lv hvq Zv‡K †Pv‡Li ¯úó `k©‡bi `~iZg `~iZ¡ e‡j|
· †Pv‡Li wbKU we›`y I `~iwe›`y : ¯^vfvweK †PvL †h wbKUZg we›`y ch©šÍ webv kªvwšÍ‡Z ¯úó †`L‡Z cvq Zv‡K †Pv‡Li wbKU we›`y e‡j| me‡P‡q `~‡i Aew¯’Z †h we›`y ch©šÍ ¯^vfvweK †PvL ¯úó †`L‡Z cvq Zv‡K †Pv‡Li `~iwe›`y e‡j|
· ¯úó `k©‡bi wbKUZg `~iZ¡ 25 †mwg-Gi A_© : †Kv‡bv e¨w³i ¯úó `k©‡bi wbKUZg we›`y 25 †mwg ej‡Z †evSvq †Kv‡bv e¯‘ 25 †mwg `~‡i _vK‡Z †m e¨w³i †PvL webv evavq Zv ¯úó †`L‡Z cv‡e|
· `k©bvbyf‚wZi ¯’vwqZ¡Kvj : †Pv‡Li mvg‡b †Kv‡bv e¯‘ ivL‡j †iwUbvq Zvi we¤^ MwVZ nq Ges Avgiv e¯‘wU †`L‡Z cvB| GLb hw` e¯‘wU‡K †Pv‡Li m¤§yL †_‡K mwi‡q †bIqv nq Zvn‡j mwi‡q †bIqvi 0.1 †m‡KÛ ch©šÍ Gi Abyf‚wZ gw¯Í‡®‹ †_‡K hvq| G mgq‡K `k©bvbyf‚wZi ¯’vwqZ¡Kvj e‡j| `k©bvbyf‚wZi ¯’vwqZ¡Kvj 0.1 †m‡KÛ ev  †m‡KÛ|
· †Pv‡Li ÎæwU : ¯^vfvweK †Pv‡Li `„wói cvjøv 25 cm †_‡K Amxg ch©šÍ we¯Í„Z A_©vr ¯^vfvweK †PvL 25 cm †_‡K Amxg `~i‡Z¡i g‡a¨ †h‡Kv‡bv e¯‘ ¯úó †`L‡Z cvq| hw` †Kv‡bv †PvL GB cvjøvi g‡a¨ †Kv‡bv e¯‘‡K ¯úó †`L‡Z bv cvq Zvn‡j †mB †PvL ÎæwUc~Y© aiv nq| †Pv‡L cÖavbZ `yB ai‡bi ÎæwU †`Lv hvq| h_v :
	1.	n«¯^ `„wó ev gvBIwcqv (Short Sight or Myopia); 2. `xN© `„wó ev nvBcvi‡g‡Uªvwcqv (Long sight or Hypermetropia)
	n«¯^ `„wó ev gvBIwcqv (Short sight or Myopia) : GB ÎæwUMÖ¯Í †PvL `~‡ii wRwbm fv‡jvfv‡e †`L‡Z cvq bv wKš‘ Kv‡Qi wRwbm ¯úó †`L‡Z cvq| GgbwK GB †Pv‡Li wbKU we›`y 25 cm GiI Kg n‡Z cv‡i|
	


	KviY : Awÿ‡Mvj‡Ki e¨vmva© †e‡o †M‡j ev †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ K‡g †M‡j A_©vr Awfmvix ÿgZv †e‡o †M‡j GB ÎæwU †`Lv hvq|
`xN© `„wó ev nvBcvi‡g‡Uªvwcqv (Long sight or Hypermetropia) : GB ÎæwUMÖ¯Í †PvL `~‡ii wRwbm †`L‡Z cvq wKš‘ Kv‡Qi wRwbm ¯úó †`L‡Z cvq bv|
	



	KviY : Awÿ‡Mvj‡Ki e¨vmva© K‡g †M‡j ev †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ †e‡o †M‡j A_©vr Awfmvix ÿgZv K‡g †M‡j †Pv‡L GB ai‡bi ÎæwU †`Lv †`q|
	A¨vKzqvm wnDgvi (Aqueous humour) : Kwb©qv I Pÿz †j‡Ýi ga¨eZ©x ¯’vb †h ¯^”Q jeYv³ Rjxq c`v‡_© c~Y© _v‡K Zv‡K A¨vKzqvm wnDgvi e‡j| AkÖæ ej‡Z Avgiv A¨vKzqvm wnDgvi‡K eywS|




 

MvwYwZK mgm¨v:
	MvwYwZK D`vniY 9.1 : evqy †_‡K cvwb‡Z cÖwZmi‡Yi †ÿ‡Î AvcZb †KvY 30 Ges cÖwZmiY †KvY 19 n‡j, evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼ KZ?


mgvavb : 
	†`Iqv Av‡Q,
		AvcZb †KvY, i = 30
		cÖwZmiY †KvY, r = 19
		evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼, aw = ?
	Avgiv Rvwb,  = 
			aw	= 
			= 
			= 
			=1.538
	 wb‡Y©q cÖwZmiYv¼ 1.538|
	MvwYwZK D`vniY \ 9.2 \ evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼ 1.33 n‡j cvwbi mv‡c‡ÿ evqyi cÖwZmiYv¼ KZ?


mgvavb : 
	†`Iqv Av‡Q,
		evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼, aw = 1.33
		cvwbi mv‡c‡ÿ evqyi cÖwZmiYv¼, wa = ?
	Avgiv Rvwb,
		wa = = 
		= 0.75
	AZGe, cvwbi mv‡c‡ÿ evqyi cÖwZmiYv¼ 0.75|
	MvwYwZK D`vniY 9.3 : †Kv‡bv †j‡Ýi †dvKvm `~iZ¡ +0.1 m n‡j ÿgZv KZ?


mgvavb : 
	†`Iqv Av‡Q,
		†dvKvm `~iZ¡, f = +0.1 m
		ÿgZv, P = ?
	Avgiv Rvwb,
		P = = = 10D
	AZGe, †j‡Ýi ÿgZv 10D|
	mgm¨v \ 4 \  k~b¨ gva¨‡g Av‡jvi †eM 3  108 ms1 n‡j cvwb‡Z Av‡jvi †eM wbY©q Ki| (cvwbi cÖwZmiYv¼ 1.33)


mgvavb : 
	†`Iqv Av‡Q,
		k~b¨ gva¨‡g Av‡jvi †eM, C0 = 3  108 ms1
		cvwbi cÖwZmiYv¼, 0w = 133
		cvwb‡Z Av‡jvi †eM, Cw = ?
	Avgiv Rvwb,
			0w	= 
		   ev, Cw	= 
			= ms1  = 226  108 ms1
	AZGe, cvwb‡Z Av‡jvi †eM 226  108 ms1|

	mgm¨v \ 5 \ wMømvwi‡bi mv‡c‡ÿ Kv‡Pi cÖwZmiYv¼ 109| wMømvwi‡b Av‡jvi †eM 204  108 ms1 n‡j Kv‡P Av‡jvi †eM wbY©q Ki| 


mgvavb : 
	†`Iqv Av‡Q,
		wMømvwi‡b Av‡jvi †eM, Cgl = 204  108 ms1
		wMømvwi‡bi mv‡c‡ÿ Kv‡Pi cÖwZmiYv¼, glg = 1.09
		Kv‡P Av‡jvi †eM, Cg = ?
	Avgiv Rvwb,
		0w	= 
		ev, Cg	= 
			=  = 187  108 ms1
	AZGe, Kv‡P Av‡jvi †eM 187  108ms1|
	mgm¨v \ 6 \ A I B gva¨‡g Av‡jvi †eM h_vµ‡g 204  108 ms1 Ges 187  108 ms1 n‡j A gva¨g mv‡c‡ÿ B gva¨‡gi cÖwZmiYv¼ †ei Ki| 


mgvavb : 
	†`Iqv Av‡Q,
		A gva¨‡g Av‡jvi †eM, CA = 204  108 ms1
		B gva¨‡g Av‡jvi †eM, CB = 187  108 ms1
		A gva¨‡gi mv‡c‡ÿ B gva¨‡gi cÖwZmiYv¼, AB = ?
	Avgiv Rvwb,
		AB	= 
			=  = 109
	AZGe, A gva¨g mv‡c‡ÿ B gva¨‡gi cÖwZmiYv¼ 109|

	mgm¨v \ 7 \ cvwb‡Z Av‡jvi †eM 2.26  1010 cm s1 n‡j k~b¨ gva¨‡g Av‡jvi †eM wbY©q Ki| cvwb‡Z cÖwZmiYv¼ 1.33|


mgvavb : 
	†`Iqv Av‡Q,
		cvwb‡Z Av‡jvi †eM, Cw = 226  1010 cm s1
		cvwbi cÖwZmiYv¼, 0w = 133
		k~b¨ gva¨‡g Av‡jvi †eM, C0 = ?
	Avgiv Rvwb,
		0w	= 
			C0	= Cw  0w
			= 226  1010 cms1  133 = 3  1010 cms1
	AZGe, k~b¨ gva¨‡g Av‡jvi †eM 3  1010 cms1|


	mgm¨v \ 8 \ †Kv‡bv †j‡Ýi †dvKvm `~iZ¡ + 02 n‡j ÿgZv KZ?


mgvavb : 
	†`Iqv Av‡Q,
		†dvKvm `~iZ¡, f = + 01m
		ÿgZv, P = ?
	Avgiv Rvwb,
		P	= 
			= = 5 D
	AZGe, †jÝwUi ÿgZv 5 D|

	
mgm¨v \ 9 \ †ebwR‡b Av‡jvi †eM 2  108 ms1 n‡j †K‡ivwm‡b Av‡jvi †eM wbY©q Ki| †ebwR‡bi mv‡c‡ÿ †Kivwm‡bi cÖwZmiYv¼ 096|


mgvavb : 
	†`Iqv Av‡Q,
		†ebwR‡b Av‡jvi †eM, Cb = 2  108 ms1
		†ebwR‡bi mv‡c‡ÿ †K‡ivwm‡bi cÖwZmiYv¼, bk = 0.96
		†K‡ivwm‡b Av‡jvi †eM, Ck = ?
	Avgiv Rvwb,
		bk	= 
		 Ck	= 
			=  = 208  108 ms1
	AZGe, †K‡ivwm‡b Av‡jvi †eM 208  108 ms1|
	
	mgm¨v \ 10 \ evqyi mv‡c‡ÿ †Kvb gva¨‡gi µvwšÍ †KvY 30 n‡j H gva¨‡gi cÖwZmiYv¼ KZ?


mgvavb : 
	g‡b Kwi,
		Aci gva¨gwU, b
	 †`Iqv Av‡Q,
		evqyi mv‡c‡ÿ b gva¨‡gi µvwšÍ †KvY, c = 30
		gva¨‡gi cÖwZmiYv¼,  = ?
	Avgiv Rvwb,
		 	= 
			=  =  = 2
	AZGe, gva¨gwUi cÖwZmiYv¼ 2

m„Rbkxj cÖkœ:
 1. XvKv †evW© 2020
wgbvi `v`xi †Pv‡Li †j‡Ýi ÿgZv K‡g hvIqvi Kvi‡Y Pkgv e¨envi ïiæ Ki‡jb| Pkgvi Kv‡Pi Dcv`v‡bi cÖwZmiYv¼ 1.56|
K. `c©‡bi cÖavb Aÿ Kv‡K e‡j?			         1
L. wm‡bgvi c`©v mv`v _v‡K †Kb? e¨vL¨v Ki|		         2
M. Pkgvi Dcv`v‡bi µvwšÍ‡KvY wbY©q Ki|		         3
N. wgbvi `v`xi †Pv‡Li mgm¨vi KviY, djvdj Ges cÖwZKvi 
    iwk¥wP‡Îi mvnv‡h¨ eY©bv Ki|			         4
1 bs cÖ‡kœi DËi
K. ‡Mvjxq `c©‡Yi †giæ I eµZvi †K‡›`ªi ga¨ w`‡q AwZµgKvix mii‡iLv‡K `c©‡Yi cÖavb Aÿ e‡j|
L. wm‡bgvi c`v© mvaviYZ mv`v i‡Oi Ges LmL‡m nq| Avgiv Rvwb, wm‡bgv n‡j c`v©i Ici Av‡jv †d‡j `k©K‡`i wm‡‡bgv †`Lv‡bv nq| c`v© mv`v n‡j c`v©i Av‡jv wm‡bvgvi wbw`©ó i‡Oi Av‡jvi Dci co‡j H wbw`©ó i‡Oi Av‡jv e¨ZxZ Ab¨ i‡Oi Av‡jv¸‡jv †kvwlZ nq| d‡j H Av‡jvwU fv‡jvfv‡e dz‡U D‡V| A_©vr Kv‡jv ev Ab¨ i‡Oi c`v© n‡j cwi®‹vi `„k¨ cvIqv hvq bv| GRb¨B wm‡bgvi c`v© mv`v _v‡K|
M. GLv‡b, cÖwZmiYv¼, n=1.56

  µvwšÍ †KvY, 

  Avgiv Rvwb, 

  ev, 

AZGe, Pkgvi Dcv`v‡bi µvwšÍ‡KvY |

N. wgbvi `v`xi †Pv‡Li mgm¨vwU n‡jv `xN© `„wó mgm¨v| `xN©`„wó ÎæwUhy³ †PvL Kv‡Qi wRwbm ¯úó †`L‡Z cvq bv| †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ †e‡o †M‡j A_©vr, Awfmvix ÿgZv K‡g †M‡j †Pv‡L G ai‡bi ÎæwU †`Lv †`q| G‡ÿ‡Î †Pv‡Li mvg‡b jÿ¨e¯‘ †_‡K AvMZ Av‡jvK iwk¥¸”Q †Pv‡Li †j‡Ý cÖwZmwiZ n‡q wiwUbvi ‡cQ‡b I we›`y‡Z wgwjZ nq [ wPÎ (K)]| d‡j jÿ¨e¯‘ ¯úó †`Lv hvq bv| G †Pv‡Li wbKU we›`y N ‡_‡K `~‡i m‡i O we›`y‡Z P‡j hvq hv 25 cm Gi †P‡q †ewk |

[image: ]
ZvB  G †Pv‡L O Gi †P‡q wbKUeZ©x ¯’v‡bi e¯‘ ¯úó †`Lv hvq bv| [wPÎ (L)] †Pv‡Li †j‡Ýi Awfmvix ÿgZv K‡g hvIqvi `iæb G ÎæwUi D™¢e nq| ZvB G ÎæwU `~i Ki‡Z †Pv‡Li †j‡Ýi Awfmvix ÿgZv evov‡Z nq| G R‡b¨ mnvqK †jÝ wn‡m‡e DËj ‡jÝ e¨envi Kiv  nq|
ZvQvov GKgvÎ DËj †jÝB jÿ¨e¯Íyi †P‡qI `~‡i †mvRv Aev¯Íe cÖwZwe¤^ MVb K‡i| G‡ÿ‡Î ZvB †Pv‡Li †j‡Ýi mvg‡b mnvqK †jÝ ev Pkgv wn‡m‡e Ggb ÿgZv Z_v †dvKvm `~iZ¡wewkó DËj †jÝ e¨envi Ki‡Z n‡e hv ¯^vfvweK †P‡Li wbKU we›`y N G ¯’vwcZ jÿ¨e¯‘i we¤^ ÎæwUc~Y© †Pv‡Li wbKU we›`y O ‡Z MVb K‡i| d‡j `xN©`„wó ÎæwUMÖ¯Í †PvL Kv‡Qi e¯‘‡K †`L‡Z cvq|
 2. h‡kvi †evW© 2020
[image: ]
AB jÿ¨e¯‘wU eµZvi †K›`ª I cÖavb †dvKv‡mi wVK ga¨we›`y‡Z Aew¯’Z|
K. ‡jÝ Kv‡K e‡j?				         1
L. `ycyi †ejv isaby †`Lv hvq bv †Kb?		                    2
M. we‡¤^i ˆ`N©¨ wbY©q Ki|				        3
N. wP‡Î AB jÿ¨e¯‘i Ae¯’vb cwieZ©b K‡i Aev¯Íe I †mvRv 
   cÖwZwe¤^ cvIqv Kx m¤¢e? iwk¥wPÎ Gu‡K e¨vL¨v Ki|	        4
2 bs cÖ‡kœi DËi
K. `ywU †Mvj‡Ki c„ô Øviv mxgve× †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j|
L. isaby ˆZix nq cvwbi c~Y© Af¨šÍixY cÖwZdj‡bi Kvi‡Y| e„wó nIqvi ci †iv` DV‡j Avgiv isaby †`wL| KviY ZLb evZv‡m cvwbi KYv _v‡K Ges cvwbi KYvq †mB Av‡jv c~Y© Af¨šÍixY cÖwZdwjZ nIqvi mgq wfbœ wfbœ i‡Oi Av‡jv wfbœ wfbœ †Kv‡Y †eu‡K hvq| GB Av‡jvi iwk¥¸‡jv w`‡q isabyi wfbœ wfbœ i‡Oi e¨vÛ ˆZwi nq| GwU me mgqB m~‡h©i wecixZ AvKv‡k †`Lv hvq| `ycyi †ejv m~‡h©i Av‡jv cvwbi †dvuUvi Dci mg‡Kv‡Y c‡o| d‡j cÖwZmiY N‡U bv| G Kvi‡Y `ycyi †ejvq isaby †`Lv hvq|
M. GLv‡b, †dvKvm `~iZ¡, f =10 cm
  jÿ¨e¯‘i ˆ`N©¨, l = 3 cm

  jÿ¨e¯‘i `~iZ¡, 
  awi, cÖwZwe‡¤^i `~iZ¡ v Ges ˆ`N©¨ l’

  Avgiv Rvwb, 

		ev, 

		ev, 

ev, 

	Avevi, 
	ev, [image: ]

	ev, 

	
	AZGe, we‡¤^i ˆ`N©¨ 6 cm |
N. DÏxc‡Ki †jÝwU GKwU DËj †jÝ hv †_‡K Aev¯Íe cÖwZwe¤^ cvIqv m¤¢e| †m‡ÿ‡Î e¯‘wU‡K †j‡Ýi †giæ I cÖavb †dvKv‡mi g‡a¨ ivL‡Z n‡e| DÏxc‡Ki †jÝwUi †dvKvm `~iZ¡ 10 cm | myZivs e¯‘wU †giæ †_‡K 10 cm A‡cÿv Kg `~i‡Z¡ ivL‡Z n‡e|
wb‡P iwk¥wPÎ A¼b K‡i we‡kølY Kiv n‡jvÑ
hLb jÿ¨e¯‘ BA Av‡jvK †K›`ª I cÖavb †dvKv‡mi g‡a¨ Aew¯’Z, ZLb B ‡_‡K GKwU iwk¥ Av‡jvK †K›`ª eivei I GKwU iwk¥ cÖavb A‡ÿi mgvšÍiv‡j we‡ePbv Ki‡j cÖwZmi‡Yi ci Giv ci¯úi Acmvix nq| G¸‡jv‡K †cQb w`‡K evov‡j B’ we›`y †_‡K Acm„Z n‡”Q e‡j g‡b nq| B’ ‡_‡K cÖavb A‡ÿi Dci Aw¼Z B’A’ j¤^B BA Gi Aev¯Íe, †mvRv I weewa©Z cÖwZwe¤^|
     [image: ]
3. Kzwgjøv †evW© 2020

             [image: ]
K. wcÖRg Kv‡K e‡j?				         1

L. cvnvox iv¯Ívi evuKMy‡jv‡Z ‡Kv‡Y eo AvKv‡ii mgZj `c©Y emv‡bv _v‡K †Kb?				         2
M. ‘b’ gva¨g mv‡c‡ÿ ‘a’ gva¨‡gi cÖwZmiv¼ wbY©q Ki|	         3
N. ‘b’ Gi cwie‡Z© Ab¨ GKwU gva¨g ‘c’ e¨envi Ki‡j hw` µvwšÍ 
   †KvY A‡a©K nq, Zvn‡j ‘b’ I ‘c’ Gi g‡a¨ †KvbwUi NbZ¡ 
   †ewk n‡e? we‡kølY Ki|			                    4
3 bs cÖ‡kœi DËi
K. ‡Kv‡bv ¯^”Q cÖwZmviK gva¨‡gi `yB c„ô mgvšÍivj bv n‡j Zv‡K wcÖRg e‡j|


L. cvnvox iv¯Ívq Mvwo Pvjbvi Rb¨ A‡bK mgq ‡Kv‡Y evuK wb‡Z nq| GB evuK †bIqvi mgq h‡_ó mveavbZv Aej¤^b Ki‡Z nq| A`„k¨ evu‡K wecixZ w`K †_‡K Avmv Mvwoi PvjK ci¯úi‡K †`L‡Z cvb bv, GQvov evu‡Ki Aci cv‡k Kx Av‡Q Zv Av‡`Š Zviv Rv‡bb bv| G mgm¨v mgvav‡bi Rb¨ wec`RbK evu‡K ‡Kv‡Y e„nr AvK…wZi mgZj `c©Y emv‡bv nq| Gi d‡j MvwoPvjKMY evu‡Ki Av‡kcv‡k mewKQz †`L‡Z cvb Ges wbivc‡` Mvwo Pvjv‡Z mÿg nb|

M. GLv‡b, AvcZb †KvY, 

  cÖwZmiY †KvY, 

  ‘b’ gva¨‡gi mv‡c‡ÿ ‘a’ gva¨‡gi cÖwZmiYv¼, 
  Avgiv Rvwb, 

	

  ev, 

  AZGe, ‘b’ gva¨‡gi mv‡c‡ÿ ‘a’ gva¨‡gi cÖwZmiYv¼ .
N.  GLv‡b,
  b gva¨‡gi mv‡c‡ÿ ‘a’ gva¨‡gi cÖwZmiYv¼,

		[ÕMÕ bs n‡Z cÖvß]

  a gva¨‡gi mv‡c‡ÿ ‘b’ gva¨‡gi cÖwZmiYv¼,

	
  GLb, ‘b’ gva¨‡gi cwie‡Z© ‘c’ gva¨g e¨envi Ki‡j cwiewZ©Z µvwšÍ †KvY,

	

  cÖwZmiY †KvY, 

  G‡ÿ‡Î ‘a’ gva¨‡gi mv‡c‡ÿ ‘c’ gva¨‡gi cÖwZmiYv¼ n‡j,


	

	ev, 

		

	GLb, 

	ev, 

	ev, 

	ev, 

	ev, 
	AZGe, gva¨g b I c Gi g‡a¨ b Gi NbZ¡ †ewk|



4. PÆMÖvg †evW© 2020
[image: ]
K. weea©b Kv‡K e‡j?				        1
L. jvj Av‡jv‡Z Mv‡Qi cvZv Kv‡jv †`Lvq †Kb?	        2
M. wPÎ-1: Abyhvqx Zij gva¨‡g Av‡jvi †eM wbY©q Ki|	        3
N. wPÎ-2: Abyhvqx `c©Y I †j‡Ýi g‡a¨ AO ‡Kvb cÖwZwe¤^wU 
    c`v©q †djv hv‡e, iwk¥wP‡Îi gva¨‡g e¨vL¨v Ki|	        4
4 bs cÖ‡kœi DËi
K. cÖwZwe‡¤^i ˆ`N©¨ Ges jÿ¨e¯‘i ˆ`‡N©¨i AbycvZ‡K ˆiwLK weea©b e‡j|
L. ‡Kv‡bv e¯‘ Zvi Dci AvcwZZ Av‡jvK iwk¥¸‡jvi g‡a¨ wb‡Ri is Qvov evwK me i‡Oi Av‡jv †kvlY K‡i †bq Ges wb‡Ri is cÖwZdwjZ K‡i| G cÖwZdwjZ iwk¥ †Pv‡Li ‡iwUbvi †Kvb †Kvl Øviv gw¯Í‡®‹ iwOb e¯‘ †`Lvi Abyf~wZ RvMvq| GLb, jvj Av‡jv‡Z Mv‡Qi cvZv‡K Kv‡jv †`Lvq, K&iY cvZvUv jvj is †K †kvlY K‡i †d‡j Ges †Kv‡bv is cÖwZdwjZ K‡i bv|

M. awi, Zi‡j Av‡jvi †eM 

DÏxcK n‡Z, AvcZb †KvY, 

	cÖwZmiY †KvY, 

	evqy‡Z Av‡jvi †eM, 


awi, Zij gva¨g I evqy gva¨‡gi cÖwZmiYv¼ h_vµ‡g I 
[image: ]
Avgiv Rvwb, 

	

ev, 


ev, 		[]

ev, 

ev, 



myZivs, Zij gva¨‡g Av‡jvi †eM |
N. DÏxc‡Ki wPÎ-2 Gi ‡jÝwU GKwU AeZj †jÝ | Avgiv Rvwb, AeZj †j‡Ý me©`v Aev¯Íe †mvRv I AvKv‡i †QvU cÖwZwe¤^ MwVZ nq| d‡j DÏxc‡Ki †j‡Ý AO jÿ¨e¯‘i Rb¨ †Kv‡bv cÖwZwe¤^ c`v©q †djv hv‡e bv| hv wb‡P iwk¥wP‡Îi gva¨‡g †`Lv‡bv n‡jv|
[image: ]
GLv‡b, cÖwZwe¤^wU MwVZ n‡q‡Q cÖavb †dvKvm I Av‡jvK †K‡›`ªi gv‡S, hv †mvRv| ZvB AB e¯‘wUi cÖwZwe¤^ Aev¯Íe, hv c`v©q †djv hvq bv|

Avevi, DÏxc‡Ki wPÎ-2 Gi `c©YwU GKwU AeZj `c©Y| Avgiv Rvwb AeZj `c©‡Y e¯‘i Ae¯’vb †f‡` ev¯Íe I Aev¯Íe Dfq ai‡bi we¤^ MwVZ n‡Z cv‡i| GLv‡b e¯‘i Ae¯’vb eµZvi †K›`ª I cÖavb †dvKv‡mi g‡a¨| GRb¨ ev¯Íe we¤^ MwVZ n‡e| A_©vr cÖwZwe¤^wU c`v©q †djv hv‡e, wb‡P GwU iwk¥wP‡Îi gva¨‡g †`Lv‡bv n‡jv|

wPÎvbyhvqx MM1 Avqbvi †giæ P.F cÖavb †dvKvm Ges C eµZvi †K›`ª Ges PC cÖavb Aÿ| AO jÿ¨e¯‘ cÖavb †dvKvm Ges eµZvi †K‡›`ªi gv‡S Aew¯’Z| O n‡Z GKwU iwk¥ eµZvi e¨vmva© eivei Ges Aci GKwU iwk¥ cÖavb A‡ÿi mgvšÍiv‡j AvcwZZ n‡q cÖavb †dvKv‡mi ga¨ w`‡q cÖwZdwjZ nq| cÖwZdj‡bi ci iwk¥ `ywU O’ we›`y‡Z wgwjZ nq| O’ n‡Z cÖavb A‡ÿi Dci O’A’ j¤^ AvuwK|
[image: ]

wP‡Î A’O’ n‡jv AO jÿ¨e¯‘i cÖwZwe¤^|
cÖwZwe‡¤^i Ae¯’vb eµZvi †K›`ª I Amx‡gi gv‡S, AvK…wZ weewa©Z Ges cÖK…wZ ev¯Íe I D‡ëv|
5. wm‡jU †evW© 2020
`„k¨Kí-1 : GKwU DËj `c©‡Yi eµZvi e¨vmva© 30cm | `c©YwUi mvg‡b 60 cm `~‡i GKwU e¯‘ ivLv n‡jv|
`„k¨Kí-2 :
[image: ]
K. mgZj `c©Y Kv‡K e‡j?				         1
L. ‡Kvb †Kvb †ÿ‡Î Av‡jvi cÖwZmiY nq bv?		         2
M. `„k¨Kí-1 Gi Av‡jv‡K we¤^ `~iZ¡ wbY©q Ki|		         3
N. `„k¨Kí-2 Gi †jÝwU A I B Gi g‡a¨ †Kvb †jv‡Ki †Pv‡Li 
   ÎæwU `~ixKi‡Y Dchy³? we‡køl‡Yi gva¨‡g gZvgZ e¨³ Ki|   4
5 bs cÖ‡kœi DËi
K. ‡h `c©‡Yi c„ôwU gm„Y I mgZj nq Ges Zv‡Z Av‡jvi wbqwgZ cÖwZdjb N‡U, Zv‡K mgZj `c©Y e‡j|
L. Av‡jvK iwk¥ GK gva¨g †_‡K Ab¨ gva¨‡g cÖ‡ek Ki‡j Gi w`K cwieZ©‡bi NUbv‡K Av‡jvi cÖwZdjb e‡j| d‡j Av‡jv wfbœ Nb‡Z¡i gva¨‡g cÖ‡ek bv Ki‡j Av‡jvi cÖwZmiY N‡U bv| ZvQvov Av‡jv msKU †Kv‡Yi †P‡q eo †Kv‡Y AvcwZZ n‡jI Av‡jvi cªwZmiY nq bv|
M. GLv‡b, DËj `c©‡Yi eµZvi e¨vmva©, r = -30 cm


  ‡dvKvm `~iZ¡, 
  jÿ¨e¯‘i `~iZ¡, u = 60cm
  we‡¤^i `~iZ¡, v = ?
  Avgiv Rvwb, 

	

	ev, 

	ev, 

ev, 
  GLv‡b, FYvZœK wPý Øviv Aev¯Íe cÖwZwe¤^ eySvq| myZivs `„k¨Kí-1 Gi Av‡jv‡K we¤^ `~iZ¡ 12 cm|
N. DÏxc‡Ki A e¨w³i †Pv‡Li wbKU we›`y 20 cm Ges `~iwe›`y 400 cm myZivs A e¨w³i †Pv‡Li ÎæwU n‡jv n«¯^ `„wó ÎæwU| Avevi B e¨w³i †Pv‡Li wbKU we›`y 15 cm Ges `~iwe›`y 300 cm d‡j B e¨w³i †Pv‡L `yB ai‡bi ÎæwU i‡q‡Q| A_©vr  B e¨w³i †Pv‡Li ÎæwU `~ixKi‡Y evB‡dvKvj †jÝ cÖ‡qvRb Ges A e¨w³i †Pv‡Li ÎæwU `~ixKi‡Y AeZj †jÝ cÖ‡qvRb| `„k¨Kí-2 Gi †jÝwU GKwU AeZj †jÝ | myZivs `„k¨Kí-2 Gi †jÝwU A I B Gi g‡a¨ A e¨w³i †Pv‡Li ÎæwU `~ixKi‡Y Dchy³| 
wb‡P iwk¥wPÎmn e¨vL¨v Kiv n‡jvÑ
‡Pv‡Li Awÿ‡Mvj‡Ki e¨vmva© †e‡o †M‡j ev †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ K‡g †M‡j A_©vr Awfmvix ÿgZv †e‡o †M‡j GB ÎæwU †`Lv †`q| G‡ÿ‡Î `~ieZ©x e¯‘ ‡_‡K AvMZ iwk¥¸”Q †Pv‡Li †j‡Ý cÖwZmwiZ n‡q †iwUbvi mvg‡b I we›`y‡Z wgwjZ nq|
[image: ]
`„wói G ÎæwU `~i Kivi Rb¨ mnvqK †jÝ ev Pkgv wn‡m‡e AeZj †jÝ e¨envi Kiv nq| KviY GKgvÎ AeZj †jÝB jÿ¨e¯‘i †P‡qI wbK‡U †mvRv I Aev¯Íe we¤^ MVb K‡i| GB †jÝwUi ÿgZv Z_v †dvKvm `~iZ¡ Ggb n‡e hv Amxg `~i‡Z¡ Aew¯’Z jÿ¨e¯‘i we¤^ ÎæwUc~Y© †Pv‡Li `~iwe›`y‡Z MVb K‡i|

GB Pkgv †j‡Ýi Acmvix wµqv †Pv‡Li Awfmvix wµqvi wecix‡Z wµqv K‡i| d‡j Amxg `~i‡Z¡i e¯‘ †_‡K wbM©Z mgvšÍivj Av‡jvK iwk¥ GB mnvqK †jÝ L Gi ga¨ w`‡q †Pv‡L covi mgq cÖ‡qvRbg‡Zv AcmvwiZ nq Ges AcmvwiZ iwk¥¸‡jv †Pv‡Li †j‡Ý cÖwZmwiZ n‡q †iwUbv R Gi Dci c‡o| GB AcmvwiZ iwk¥¸‡jv‡K †cQ‡bi w`‡K ewa©Z Ki‡j Giv F we›`y‡Z wgwjZ nq d‡j †PvL F we›`y‡Z e¯‘wU‡K †`L‡Z cvq|
6. ewikvj †evW© 2020
[image: ]
K. cÖwZwe¤^ Kv‡K e‡j?				        1
L. njy` Av‡jv‡Z meyR cvZvi †h is wKiƒc n‡e? e¨vL¨v Ki|    2
M.wPÎ-1G ‘a’ gva¨‡g Av‡jvi †eM wbY©q Ki| [ k~Y¨ gva¨‡g 

   Av‡jvi †eM ]			        3
N.wPÎ-2 G PQ Av‡jv‡K iwk¥ P~ovšÍfv‡e †Kvb w`‡K Mgb Ki‡e? 
   wPÎmn e¨vL¨v `vI|				         4
6 bs cÖ‡kœi DËi
K. ‡Kv‡bv we›`y Drm †_‡K wbtm„Z Av‡jvK iwk¥¸”Q cÖwZdwjZ ev cÖwZmwiZ n‡q hw` wØZxq †Kv‡bv we›`y‡Z wgwjZ nq ev wØZxq †Kv‡bv we›`y †_‡K Acm„Z n‡”Q e‡j g‡b nq, Zvn‡j H wØZxq we›`y‡K cÖ_g we›`yi cÖwZwe¤^ e‡j|
L. Av‡jvi cÖwZdjb I †kvl‡Yi Kvi‡Y Avgiv iwOb e¯‘ iwOb †`wL| †Kv‡bv e¯‘ Zvi Dci AvcwZZ Av‡jvK iwk¥¸‡jvi g‡a¨ wb‡Ri is Qvov evwK me i‡Oi Av‡jv †kvlY K‡i †bq Ges wb‡Ri is cÖwZdwjZ K‡i| G cÖwZdwjZ iwk¥ †Pv‡Li †iwUbvi †Kvb †Kvl Øviv gw¯Í‡®‹ iwOb e¯‘ †`Lvi Abyf~wZ RvMvq| GLb, njy` Av‡jv‡Z Mv‡Qi cvZv †`L‡j cvZvwU njy` Av‡jv †kvlY K‡i wb‡e| d‡j †Kv‡bv is cÖwZdwjZ n‡e bv Ges cvZvwU Kv‡jv †`Lv‡e|
M. GLv‡b,

k~Y¨ gva¨‡g Av‡jvi †eM, 

AvcZb †KvY, 

cÖwZmiY †KvY, 

b gva¨‡gi cÖwKmiYv¼, 

awi, a gva¨‡g Av‡jvi †eM, 

GLb, a gva¨‡gi cÖwZmiYv¼ n‡j,
Avgiv Rvwb,

	

	ev, 

	Avevi, 


	ev, 

AZGe, wPÎ -1 G ‘a’ gva¨‡g Av‡jvi †eM |



N. GLv‡b, PQ iwk¥ Q we›`y‡Z AC `c©‡bi mv‡_ ‡Kv‡Y AvcwZZ nq| d‡j AvcwZZ iwk¥ QN Awfj‡¤^i mv‡_ ‡KvY Drcbœ K‡i| A_©vr AvcZb †KvY, 
[image: ]
Avgiv Rvwb, AvcZb †KvY = cÖwZdjb †KvY


cÖwZdjb †KvY, 
GLb, BD `c©YwU AC `c©‡Y AvcwZZ Av‡jvi KvQvKvwQ n‡j, PQ AvcwZZ Av‡jv QR c‡_ cÖwZdwjZ n‡q BD `c©‡Yi R we›`y‡Z AvcwZZ n‡e|


cÖwZdjb †KvY 



‡`Iqv Av‡Q, 

	

GLb, G-

	

`c©‡Yi R we›`y‡Z AvcZb †KvY,

	


we›`y‡Z AvcwZZ iwk¥i cÖwZdjb †KvY 


 DÏxcK ‡_‡K cvB, 

Avevi, 	[Abyiƒc †KvY]


A_©vr R we›`y †_‡K cÖwZdj‡bi ci cÖwZdwjZ iwk¥ P~ovšÍfv‡e RS c‡_ Mgb Ki‡e|





7. w`bvRcyi †evW© 2020

[image: ]
K. cÖwZmiYv¼ Kv‡K e‡j?				         1
L. GK UzKiv Kv‡Pi †P‡q GK UzKiv nxiv †ewk D¾¡j †`Lvq †Kb?  2
M. (b) gva¨‡gi Av‡cwÿK cÖwZmiYv¼ wbY©q Ki|	        3
N. DÏxc‡Ki gva¨g `ywU ci¯úi wewbgq Kiv n‡j Ges AO iwk¥ GKB Awfgy‡L AvcwZZ n‡j Kx NU‡e? wPÎ Gu‡K we‡kølY Ki|   4		7 bs cÖ‡kœi DËi
K. GK gva¨g †_‡K hLb GKwU wbw`©ó e‡Y©i Av‡jvK iwk¥ Ab¨ †Kv‡bv gva¨‡g cÖ‡ek K‡i ZLb AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ GKwU aªæe msL¨v nq, hv‡K cÖ_g gva¨‡gi mv‡cÿ wØZxq gva¨‡gi cÖwZmiYv¼ e‡j|
L. GK UzKiv Kv‡Pi †P‡q GK UzKiv nxiv †ewk D¾¡j †`Lvq| Gi KviY n‡jv nxivi cÖwZmiYv¼ Kv‡Pi Zzjbvq †ewk| Avgiv Rvwb nxiv I Kv‡Pi cÖwZmiYv¼ _vµ‡g 2.42 I 1.52 Gi d‡j nxivi †P‡q Kv‡Pi µvwšÍ †Kv‡Yi cwigvY †ewk nq Ges c~Y© Af¨šÍixY cÖwZdjbI †ewk nq| d‡j nxiv †ewk D¾¡j †`Lvq|

M. GLv‡b, AvcZb †KvY, 

cÖwZmiY †KvY, 

  (b) gva¨‡gi Av‡cwÿK cÖwZmiYv¼, 
  Avgiv Rvwb,

	

  ev, |

N. M bs n‡Z cvB, 
[image: ]

  (b) gva¨‡gi Av‡cwÿK cÖwZmiYv¼, 
  gva¨gØq ci¯úi wewbgq Ki‡j c~‡e©i a gva¨g n‡e eZ©gvb b gva¨g Ges c~‡e©i b gva¨g n‡e eZ©gvb a gva¨g|

  AvcZb †KvY, 

  cÖwZmiY †KvY, n‡j,
  Avgiv Rvwb,

	

  ev, 

	     

  GLv‡b, hv m¤¢e bq| A_©vr DÏxc‡Ki gva¨g `ywU ci¯úi wewbgq Kiv n‡j AO iwk¥ GKB Awfgy‡L AvcwZZ n‡j Av‡jvi cÖwZmiY bv N‡U Zv cyYivq c~‡e©i gva¨‡g wd‡i Avm‡e| A_©vr Av‡jvi c~Y© Af¨šÍixY cÖwZdjb NU‡e|


8. XvKv †evW© 2019
‘X’ gva¨g †_‡K Av‡jvK iwk¥ ‘Y’ gva¨‡g cÖ‡e‡ki mgq AvcZb †Kv‡Yi gvb 60º Ges cÖwZmiY †Kv‡Yi gvb 50º| Gici iwk¥wU ‘Y’ gva¨g †_‡K ‘Z’ gva¨‡gi w`‡K AcÖmi nq | ‘Y’ gva¨‡gi mv‡c‡ÿ ‘Z’ gva¨‡gi cÖwZmiYv¼ 0.74 |
K. †jÝ Kv‡K e‡j ? 				         1
L. cÖwZdjb c„‡ô j¤^fv‡e AvcwZZ iwk¥i †ÿ‡Î cÖwZdjb †Kv‡Yi 
    gvb k~b¨ nq †Kb ? 				         2
M. ÕY’ gva¨‡gi mv‡c‡ÿ ÕX’ gva¨‡gi cÖwZmiYv¼ wbY©q Ki |  3
N. Av‡jvK iwk¥ ‘Y’ gva¨g †_‡K ‘Z’ gva¨‡g cÖ‡e‡ki †ÿ‡Î Kx 
    NU‡e ? wPÎmn we‡kølY Ki |			         4
8 bs cÖ‡kœi DËi
 `ywU †Mvj‡Ki c„ô Øviv mxgveØ †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j |
 Av‡jvi cÖwZdj‡bi 2q m~Î n‡jv AvcZb †KvY = cÖwZdjb †KvY | cÖwZdjK c„‡ô Av‡jvK iwk¥ j¤^fv‡e AvcwZZ n‡j AvcZb †Kv‡Yi gvb k~b¨ nq | GRb¨ Av‡jvi cÖwZdj‡bi 2q m~Îvbymv‡i cÖwZdjb †Kv‡Yi gvb k~b¨ nq |
 GLv‡b AvcZb †KvY, 1 = 65º
cÖwZmiY †KvY, 2 = 50º
Y gva¨‡gi mv‡c‡ÿ X
gva¨‡gi cÖwZmiYv¼  = ?
Avgiv Rvwb,
nx1 = ny2

 ev,  = 
ev,   = 
⸫ = 0.845
myZivs Y gva¨‡gi mv‡c‡ÿ X gva¨‡gi cÖwZmiYv¼ 0.845 
 Y gva¨‡gi mv‡c‡ÿ Z gva¨‡gi cÖwZmiYv¼  = 0.74 
AvcZb †KvY, 1 = 50º
cÖwZmiY †KvY, 2 n‡j,
Avgiv Rvwb,
ny1 = nz2
ev,  = 
ev, 2 = 1
ev, 2 =  = 1.035
2 Gi m‡ev©”P gvb 1 e‡j G‡ÿ‡Î †Kv‡Y cªwZmvwiZ iwk¥ cvIqv hv‡e bv |
Avevi msKU †KvY, c n‡j,c = sin-1
		= sin-1(0.74) 
                                         = 47.73º
GLv‡b, c>1
A_vr© Av‡jvK iwk¥i c~Y© Af¨šÍixY cÖwZdjb NU‡e |
9. ivRkvnx †evW© 2019
     [image: ]
evq~ gva¨‡g Av‡jvi †eM, ca = 3  108 m s-1
anw = 1.33

K. †jÝ Kv‡K e‡j?	    			      1
L. ‡Pv‡Li Dc‡hvRb ÿgZv ej‡Z wK eySvq?                     2
M. cvwb‡Z Av‡jvi †eM wbY©q Ki|                                 3
N. gvQwU cÖK…Z Ae¯’vb n‡Z KZ Dcv‡q †`Lv hv‡e? hyw³mn we‡kølY Ki|                                                      4
9 bs cÖ‡kœi DËi
 `ywU †Mvjxq c„ô Øviv mxgve× †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j| 
 ‡Pv‡Li †j‡Ýi we‡kl My‡Yi Kvi‡Y Gi AvK…wZ cÖ‡qvRbgZ e`‡j hvq d‡j †dvKvm `~i‡Z¡i cwieZ©b N‡U| †dvKvm `~i‡Z¡i cwieZ©‡bi d‡j jÿe¯‘i †h‡Kv‡bv Ae¯’v‡bi Rb¨ †jÝ †_‡K GKB `~i‡Z¡ A_©vr †iwUbvi Dci ¯úó we¤^ MwVZ nq| d‡j †Pv‡Li mvnv‡h¨ wewfbœ `~i‡Z¡i e¯‘ †`Lv hvq| †h‡Kv‡bv `~i‡Z¡i e¯‘ †`Lvi Rb¨ †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ wbqš¿Y Kivi GB ÿgZv‡K †Pv‡Li Dc‡hvRb e‡j| 
	GLv‡b, evqy‡Z Av‡jvi †eM, ca = 3× 108m s-2
evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼ ,  = 1.33
cvwb‡Z Av‡jvi †eM, cw = ?
GLb, =  = 
ev,cw =  =  = 2.26 × 108m s-2
AZGe, cvwb‡Z Av‡jvi †eM, 2.26 × 108m s-2|
	GLv‡b, evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼,
	anw  =  = 1.33&
Dc‡iv³ wPÎvbymv‡i,
na sin 60 = nw sin 
ev,sin 1= () sin 60
	[image: ]


ev,1= sin-1() sin 60
       = sin-1() sin 60
       = sin-1() ×  = 40.6
 x =901=9040.6 = 49.37
 wÎfz‡R, 
tan x = 
ev,= (4× tan 49.37) cm = 4.66 cm
 G, tan 30= 
ev, = 4 cm × tan 30= 2.3 cm
 == (4.66 2.3) cm = 2.35 cm
AZGe, gvQwU cÖK…Z Ae¯’vb n‡Z Dc‡i ‡`Lv hv‡e|
10. h‡kvi †evW© 2019
GK e¨w³ 60 cm Gi evB‡ii e¯‘‡K ¯úófv‡e †`L‡Z cvb bv|
K. Av‡jvK †K›`ª Kv‡K e‡j?	                                        1
L. ‡Kvb †Kvl Kxfv‡e iwOb e¯‘i Av‡jvKxq Dcjwä m„wó K‡i? e¨vL¨v Ki|                                                       2
M. ‡jvKwUi ¯úó `k©‡bi Rb¨ mnvqK †j‡Ýi ÿgZv wbYq Ki|3
N. ‡jvKwUi mnvqK †jÝwU ¯úó `k©‡bi Rb¨ †hfv‡e KvR K‡i Zv iwk¥wPÎ Gu‡K e¨vL¨v Ki|                                    4
10 bs cÖ‡kœi DËi
 ‡j‡Ýi g‡a¨ cÖavb A‡ÿi Dci Aew¯’Z GKwU wbw`©ó we›`y, hvi ga¨w`‡q †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô †_‡K wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvšÍivjfv‡e wbM©Z nq, G‡K Av‡jvK †K›`ª e‡j|
 Avgiv hLb †Kv‡bv e¯‘ †`wL ZLb e¯‘ †_‡K Av‡jv G‡m Avgv‡`i †Pv‡L c‡o| Pÿz‡jÝ KZ©„K D³ Av‡jv cÖwZmwiZ n‡q e¯‘i GKwU cÖwZwe¤^ †iwUbvq MVb K‡i| †iwUbvq eûmsL¨K  ¯œvqy _v‡K hviv GB Abyf~wZ gw¯Í‡®‹ †cÖiY K‡i| gw¯Í‡®‹ wbLyuZ we‡køl‡Yi ci Avgiv †mB e¯‘‡K †`L‡Z cvB| †iwUbv †L‡K †h bvf©¸‡jv gw¯Í‡®‹ wM‡q‡Q †m¸‡jvi bvg iW I †Kvb| G`I g‡a¨ †Kvb¸‡jv eY© ms‡e`bkxj| wZb ai‡bi †Kvb Av‡Q bxjeY© ms‡e`bkxj †Kvb, jvj eY© ms‡e`bkxj †Kvb Ges meyR eY© ms‡e`bkxj †Kvb| †Kv‡bv eY© hZB wgkª ev RwUj †nvK bv †Kb †PvL mKj eY©‡K gvÎ GB wZbwU e‡Y© aviY K‡i| †iwUbvi †KvY¸‡jv GB aviYK…Z Z_¨ gw¯Í‡®‹ ‡cÖiY K‡i| gw¯Í®‹ Avevi we‡kl cÖwµqvi gva¨‡g mKi eY©‡K Avjv`v K‡i †`q| Gfv‡eB Avgiv iwOb e¯‘i Av‡jvKxq Dcjwä cvB| 
 GLv‡b e¯‘i `~iZ¡,u = 
we‡¤^i `~iZ¡,v = 60 cm
cÖ‡qvRbxq †j‡Ýi ‡dvKvm `~iZ¡  n‡j ,
 =  + 
ev, =  + = 
ev,  = 60 cm
cÖ‡qvRbxq †jÝwUi AeZj e‡j †dvKvm `~iZ¡,
 = 60 cm = 0.6 m
‡j‡Ýi ÿgZv, P =  =  = 1.67 D
 ‡jvKwUi ÎæwU n‡jv nª¯^`„wó ÎywU| G ÎywUi Kvi‡Y †m `~‡ii e¯‘ ¯úó †`L‡Z cv‡i bv| GB ÎywU `~i Kivi Rb¨ cÖ‡qvRbxq †jÝ n‡jv AeZj †jÝ| †jÝwU ¯úó `k©‡bi Rb¨ †hfv‡e KvR K‡i Zv wb‡P iwk¥ wPÎmn e¨vL¨v Kiv n‡jv
‡Pv‡Li Awÿ‡Mvj‡Ki e¨vmva© †e‡o †M‡j ev †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ K‡g †M‡j A_©vr Awfmvix ÿgZv †e‡o †M‡j GB ÎywU †`Lv †`q| G‡ÿ‡Î `~ieZ©x e¯‘ †_‡K AvMZ iwk¥ My”Q †Pv‡Li †j‡Ý cÖwZmwiZ n‡q †iwUbvi mvg‡b I we›`y‡Z wgwjZ nq|
[image: ]
`„wói G ÎywU `~i Kivi Rb¨ mnvqK †jÝ ev Pkgv wn‡m‡e AeZj e¨envi Kiv nq| KviY GKgvÎ AeZj †jÝB jÿ¨e¯‘i †P‡qI wbK‡U †mvRv I Aev¯Íe we¤^ MVb K‡i| GB †jÝwUi ÿgZv Z_v †dvKvm `~iZ¡ Ggb n‡e hv Amxg `~i‡Z¡ Aew¯’Z jÿ¨e¯‘i we¤^ ÎywUc~Y© †Pv‡Li `~iwe›`y‡Z MVb K‡i|
[image: ]
GB Pkgv †j‡Ýi Acmvix wµqv ‡Pv‡Li Awfmvix wµqvi wecix‡Z wµqv K‡i| d‡j Amxg `~i‡Z¡i e¯‘ †_‡K wbM©Z mgvšÍivj Av‡jvK iwk¥ GB mnvqK †jÝ L Gi ga¨ w`‡q †Pv‡L covi mgq cÖ‡qvRbg‡Zv AcmvwiZ nq Ges AcmvwiZ iwk¥My‡jv †Pv‡Li †j‡Ý cÖwZmwiZ n‡q †iwUbv R Gi Dci c‡o| GB AcmvwiZ iwk¥My‡jv‡K †cQ‡bi w`‡K ewa©Z Ki‡j Giv F we›`y‡Z wgwjZ nq d‡j †PvL F we›`y‡Z e¯‘wU‡K †`L‡Z cvq|
11. Kzwgjøv †evW© 2019
[image: ]
K. Av‡jvK †K›`ª Kv‡K e‡j?	                                        1
L. cošÍ weKv‡j cvKv iv¯Ívq gv‡S gv‡S cvwbi g‡Zv †`Lv hvq †Kb? e¨vL¨v Ki|                                                2
M. †jÝwUi ÿgZv wbYq Ki|                                       3
N. D³ †jÝwU †Pv‡Li Kx ai‡Yi ÎywU `~ixKi‡Y mnvqK? wPÎmn e¨vL¨v Ki|                                                       4
11 bs cÖ‡kœi DËi
 ‡j‡Ýi g‡a¨ cÖavb A‡ÿi Dci Aew¯’Z GKwU wbw`©ó we›`y, hvi ga¨w`‡q †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô †_‡K wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvšÍivjfv‡e wbM©Z nq, GK Av‡jvK †K›`ª e‡j|
 cvKv iv¯Ív Mig _vKvi Kvi‡Y w`‡bi ‡ejv Gi ms¯ú‡k© evqy A‡cÿvK…Z ky®‹ I nvjKv _v‡K| cošÍ weKv‡j Av‡jvKiwk¥ cvKv iv¯Ívi ms¯ú‡k©i evqy‡Z KªvwšÍ‡Kv‡Yi †P‡q eo gv‡bi †Kv‡Y AvcwZZ nq d‡j c~Y© Af¨šÍixY cÖwZdj‡bi gva¨‡g Av‡jvKiwk¥ Avgv‡`i †Pv‡L cÖ‡ek K‡i e‡j gv‡S gv‡S cvwbi g‡Zv †`Lv hvq|
 GLv‡b,  2 = 40 cm
          ev,  = 20 cm = 20 × 10-2 m
‡j‡Ýi ÿgZv, P =  =  = 5 D
AZGe, DÏxc‡Ki †jwÝwUi ÿgZv 5 D.

 DÏxc‡Ki †jÝwU †Pv‡Li `xN©`„wó `~ixKi‡Y mnvqK| wb‡P GwU wPÎmn e¨vL¨v Kiv n‡jv
`xN©`„wó ÎywUMÖ¯Í †PvL Kv‡Qi wRwbm ¯ú÷ †`L‡Z cvq bv| †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ †e‡o †M‡j A_©vr, Awfmvix ÿgZv K‡g †M‡j †Pv‡L G ai‡bi ÎywU †`Lv †`q wPÎ- (K)| G‡ÿ‡Î †Pv‡Li mvg‡b jÿ¨e¯‘ †_‡K AvMZ Av‡jvK iwk¥My”Q †Pv‡Li †j‡Ý cÖwZmwiZ n‡q †iwUbvi †cQ‡b I we›`y‡Z wgwjZ nq [wPÎ (K)], d‡j jÿ¨e¯‘ ¯úó †`Lv hvq bv| G †Pv‡Li wbKU we›`y N†_‡K `~‡i m‡i we›`y‡Z P‡j hvq ev 25 cm Gi †P‡q A‡bK ‡ewk| ZvB G †Pv‡L Gi †P‡q wbKUeZ©x ¯’v‡bi e¯‘ ¯úó †`Lv hvq bv| [wPÎ (L)] †Pv‡Li †j‡Ýi Awfmvix ÿgZv K‡g hvIqvi `iæb G ÎywUi D™¢e nq| ZvB G ÎywU `~i Ki‡Z †Pv‡Li †j‡Ýi Awfmvix ÿgZv evov‡Z nq| G R‡b¨ mnvqK †jÝ wn‡m‡e DËj †jÝ e¨envi Kiv nq|
	


[image: ]
ZvQvov GKgvÎ DËj †jÝB jÿ¨e¯‘i †P‡qI `~‡i †mvRv Aev¯Íe cÖwZwe¤^ MVb K‡i| G‡ÿ‡Î ZvB †Pv‡Li †j‡Ýi mvg‡b mnvqK †jÝ ev Pkgv wn‡m‡e Ggb ÿgZv Z_v †dvKvm `~iZ¡wewkó DËj †jÝ e¨envi Ki‡Z n‡e hv ¯^vfvweK †Pv‡Li wbKU we›`y N-G ¯’vwcZ jÿ¨e¯‘i we¤^ ÎywUc~Y© †Pv‡Li wbKU we›`y -†Z MVb K‡i| d‡j `xN©`„wó ÎywUMÖ¯Í †PvL Kv‡Qi e¯‘‡K †`L‡Z cvq| 




12. wm‡jU †evW© 2019
[image: ]
K. µvwšÍ †Kvb Kv‡K e‡j?                                             1
L. AÜKvi N‡i Avgiv †`L‡Z cvB bv †Kb Ñ‡Kb e¨vL¨v Ki|    2                                                 
M. DÏxc‡Ki AO jÿe¯‘i we‡¤^i wPÎ A¼b Ki|                 3
N. DÏxc‡Ki †jÝwU †Pv‡Li †Kvb ai‡bi ÎæwU `~i Ki‡Z e¨eüZ 
   nq? iwkœ wP‡Îi mvnv‡h¨ e¨vL¨v Ki|                               4
12 bs cÖ‡kœi DËi
 wbw`©ó e‡Y©i Av‡jvK iwkœ Nb gva¨g n‡Z nvjKv gva¨‡g cÖ‡ek Ki‡j AvcZb †Kv‡Yi †h gv‡bi Rb¨ cÖwZmwiZ iwkœ we‡f` Zj †Nu‡l hvq A_©vr cÖwZmiY †Kvb 90˚ nq Zv‡K µvwšÍ †Kvb e‡j|
 Avgiv Rvwb, †Kvb e¯‘ †_‡K Av‡jv G‡m Avgv‡`i †Pv‡L co‡j Avgiv e¯‘wU‡K †`L‡Z cvB| wKšÍy AÜKvi N‡i †Kvb e¯Íy †_‡K Av‡jv G‡m Avgv‡`i †Pv‡L c‡o bv ZvB Avgiv Zv †`L‡Z cvB bv| ZvQvov AÜKvi N‡i e¯‘ †_‡K Avmv Av‡jv ‡kvwlZ nq| d‡j Avgiv †`L‡Z cvB bv|	
 GLv‡b, LPLʹ GKwU DËj †jÝ| P Gi Av‡jvK †K›`ª, F I Fʹ Gi cÖavb †dvKvm Ges †dvKvm `~iZ¡ f| Gi cÖavb Aÿ FFʹ Gi Dci OAjÿ¨e¯‘ j¤^fv‡e Aew¯’Z|
O ‡_‡K GKwU iwkœ OP Av‡jvK †K›`ª eivei Ges Aci GKwU iwkœ OL cÖavb A‡ÿi mgvšÍiv‡j we‡ePbv Ki‡j cÖwZmi‡Yi ci iwkœwU  Oʹ we›`y‡Z wgwjZ nq|   Oʹ†_‡K cÖavb A‡ÿi Dci Aw¼Z AʹOʹj¤^B OAGi cÖwZwe¤^| Aw¼Z wPÎ †_‡K †`Lv hvqÑ
[image: ]
AvK…wZ : weewa©Z|
cÖK…wZ : ev¯Íe I D‡ëv|
cÖwZwe‡¤^i Ae¯’vb : CGi †ewk `~i‡Z¡|
 DÏxc‡Ki †jÝwU †Pv‡Li `xN©`„wó `~ixKi‡Y mnvqK| wb‡P GwU wPÎmn e¨vL¨v Kiv n‡jÑ
`xN©`„wó ÎæwUMÖ¯Í †PvL Kv‡Qi wRwbm ¯úó †`L‡Z cvq bv| †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ †e‡o †M‡j A_©vr, Awfmvix ÿgZv K‡g †M‡j †Pv‡L G ai‡bi ÎywU †`Lv ‡`q wPÎ-(K)| G†ÿ‡Î †Pv‡Li mvg‡b jÿe¯‘ †_‡K AvcvZ Av‡jvK iwkœ¸”Q †Pv‡Li †j‡Ý cÖwZmwiZ n‡q †iwUbvi wcQ‡b I we›`y‡Z wgwjZ nq [wPÎ (K)], d‡j jÿ¨e¯‘ ¯úó †`Lv hvq bv| G †Pv‡Li wbKU we›`y N ‡_‡K `~‡i m‡i O we›`y‡Z P‡j hvq ev 25 cm Gi †P‡q A‡bK †ewk|
ZvB G †Pv‡L Gi †P‡q wbKUeZ©x ¯’v‡bi e¯‘ ¯úó †`Lv hvq bv| [wPÎ (L)] †Pv‡Li †j‡Ýi Awfmvix ÿgZv K‡g hvIqvi `iæb G ÎywUi D™¢e nq| ZvB G ÎywU `~i Ki‡Z †Pv‡Li †j‡Ýi Awfmvix ÿgZv evov‡Z nq| G R‡b¨ mnvqK †jÝ wn‡m‡e DËj †jÝ e¨envi Kiv nq|
ZvB G †Pv‡L Gi †P‡q wbKUeZ©x ¯’v‡bi e¯‘ ¯úó †`Lv hvq bv| [wPÎ (L)] †Pv‡Li †j‡Ýi Awfmvix ÿgZv K‡g hvIqvi `iæb G ÎywUi D™¢e nq| ZvB G ÎywU `~i Ki‡Z †Pv‡Li †j‡Ýi Awfmvix ÿgZv evov‡Z nq| G R‡b¨ mnvqK †jÝ wn‡m‡e DËj †jÝ e¨envi Kiv nq|
[image: ]
ZvB G †Pv‡L O Gi †P‡q wbKUeZ©x ¯’v‡bi e¯‘ ¯úó †`Lv hvq bv| [wPÎ (L)] †Pv‡Li †j‡Ýi Awfmvix ÿgZv K‡g hvIqvi `iæb G ÎæwUi D™¢e nq| ZvB G ÎæwU `~i Ki‡Z †Pv‡Li †j‡Ýi Awfmvix ÿgZv evov‡Z nq| G Rb¨ mnvqK †jÝ wn‡m‡e DËj †jÝ e¨envi Kiv nq|
ZvQvov GKgvÎ DËj †jÝB jÿ¨e¯‘i †P‡qI `~‡i †mvRv Aev¯Íe cÖwZwe¤^ MVb K‡i| G‡ÿ‡Î ZvB †Pv‡Li †j‡Ýi mvg‡b mnvqK †jÝ ev Pkgv wn‡m‡e Ggb ÿgZv Z_v †dvKvm `~iZ¡wewkó DËj‡jÝ e¨envi Ki‡Z n‡e hv ¯^vfvweK †Pv‡Li wbKU we›`y N-G ¯’vwcZ jÿe¯‘i we¤^ ÎæwUc~Y© †Pv‡Li wbKU we›`y O- ‡Z MVb K‡i| d‡j `xN©`„wó ÎæwUMÖ¯Í †PvL Kv‡Qi e¯‘‡K †`L‡Z cvq|
13. ewikvj †evW© 2019
GKwU DËj †j‡Ýi †dvKvm `~iZ¡ 20 cm | †jÝ †_‡K wbw`©ó `~i‡Z¡ GKwU jÿ¨e¯‘ ivL‡j †j‡Ýi Aci cv‡k¦©100 cm `~‡i cÖwZwe¤^ MwVZ nq |
K. †j‡Ýi cÖavb †dvKvm Kv‡K e‡j ?                                1
L. Avgiv GKB ¯’v‡b `vuwo‡q Kxfv‡e wewfbœ `~i‡Z¡i e¯‘ †`L‡Z 
   cvB ? e¨vL¨v Ki |                                                   2
M. Av‡jvK‡K›`ª †_‡K jÿ¨e¯‘i `~iZ¡ KZ ?                         3
N. jÿ¨e¯‘i Ae¯’v‡bi cwieZ©b K‡i DÏxc‡Ki †jÝwUi †ÿ‡Î 
   e¯‘i GKB cv‡k¦© cÖwZwe¤^ MVb m¤¢e wK bv ? wPÎmn we‡kølY 
   Ki|      				                    4
13 bs cÖ‡kœi DËi
†j‡Ýi cÖavb A‡ÿi mgvšÍivj Ges wbKUeZx© iwk¥¸”Q cÖwZmi‡Yi ci cÖavb A‡ÿi Dci †h we›`y‡Z wgwjZ nq (DËj †j‡Ýi †ÿ‡Î ) A_ev †h we›`y †_‡K Acm„Z n‡”Q e‡j g‡b nq (AeZj †j‡Ýi †ÿ‡Î), †mB we›`y‡K †j‡Ýi cÖavb †dvKvm e‡j |

†Pv‡Li †j‡Ýi we‡kl ¸‡Yi Kvi‡Y Gi AvK…wZ cÖ‡qvRbg‡Zv e`‡j hvq d‡j †dvKvm `~i‡Z¡i cwieZ©b N‡U | †dvKvm `~i‡Z¡i cwieZ©‡bi d‡j jÿ¨e¯‘i †h‡Kv‡bv Ae¯’v‡bi Rb¨ †jÝ †_‡K GKB `~i‡Z¡ A_v©r †iwUbvi Dci ¯úU we¤^ MwVZ nq | d‡j †Pv‡Li mvnvh¨ wewfbœ `~i‡Z¡i e¯‘ †`Lv hvq | Gfv‡eB Avgiv GKB ¯’v‡b `vuwo‡q ¯^vfvweK †Pv‡L wewfbœ `~i‡Z¡i e¯‘ †`L‡Z cvB|

Avgiv Rvwb, GLv‡b,
‡j‡Ýi †dvKvm `~iZ¡,  = 20 cm
cÖwZwe‡¤^i `~iZ¡, v = 100 cm
jÿ¨e¯Íyi `~iZ¡, u = ?

+= 
ev, = - 
ev,  =  -  =  = 
⸫ u = 25 cm
AZGe, Av‡jvK †K›`ª †_‡K jÿ¨e¯‘i `~iZ¡ 25 cm |
DÏxcK Abymv‡i, jÿ¨e¯‘ †j‡Ki †h cv‡k ivLv Av‡Q cÖwZwe¤^wU Zvi wecixZ cv‡k¦© MwVZ n‡q‡Q | †m‡ÿ‡Î jÿ¨e¯‘i `~iZ¡ cvIqv †M‡Q 25 cm (ÕMÕ n‡Z ) A_©vr  jÿ¨e¯‘i Ae¯’vb cÖavb †dvKv‡mi evB‡i | Gevi †`Lv hvK, jÿ¨e¯‘i GKB cv‡k¦© cÖwZwe¤^ MVb Kiv hvq wK bv -
[image: ]
Dc‡i cÖ`wk©Z iwk¥ wP‡Îi gva¨‡g †`Lv hv‡”Q, jÿ¨e¯‘i Ae¯’vb hLb cÖavb †dvKv‡mi g‡a¨ nq ZLb cÖwZwe¤^wU jÿ¨e¯‘i GKB cv‡k¦© MwVZ nq | †m‡ÿ‡Î we¤^wU Am` I †mvRv nq | 
AZGe, Dc‡ii Av‡jvPbv †_‡K ¯úóZ cÖZxqgvb †h, jÿ¨e¯‘i Ae¯’v‡bi cwieZ©b K‡i DÏxc‡Ki †jÝwUi (DËj †jÝ) †ÿ‡Î e¯‘i GKB cv‡k¦© cÖwZwe¤^ MVb Kiv m¤¢e|
14. w`bvRcyi †evW© 2019
evqy gva¨g †_‡K GKwU Av‡jvK iwk¥ Kv‡P 20˚‡Kv‡Y AvcvwZZ n‡q 13.18˚‡Kv‡Y cÖwZmwiZ nq| GKwU †j‡Ýi †dvKvm `~iZ¡ 20 ‡m. wg.|
K. †j‡Ýi cÖavb †dvKvm Kv‡K e‡j?                                 1
L. †UwjKwgDwb‡Kk‡b Av‡jvi cÖwZmiY Kxfv‡e e¨eüZ nq? e¨vL¨v 
    Ki|                                                                  2
M. evqymv‡c‡ÿ ‡j‡Ýi Kv‡Pi cÖwZmiYv¼ wbY©q Ki|              3
N. DÏxc‡Ki †j‡Ýi Av‡jvK‡K›`ª †_‡K cÖavb A‡ÿi 30 ‡m.wg. I 
   15 ‡m.wg. `~i‡Z¡ m„ó cÖwZwe¤^ GK bqÑ iwk¥wPÎ A¼bc~e©K 
   we‡kølY Ki|                                                          4                                                                                             
14 bs cÖ‡kœi DËi
†j‡Ýi cÖavb A‡ÿi mgvšÍivj Ges wbKUeZ©x iwk¥¸”Q cÖwZmi‡Yi ci cÖavb A‡ÿi Dci ‡h we›`y‡Z wgwjZ nq (DËj †j‡Ýi †ÿ‡Î) A_ev †h we›`y †_‡K Acm„Z n‡”Q e‡j g‡b nq (AeZj †j‡Ýi †ÿ‡Î), †mB we›`y‡K †j‡Ýi cÖavb †dvKvm e‡j|
Av‡jvi cÖwZmiY we‡køl‡Yi gva¨‡g Avgiv Rvb‡Z cvwi †h, Av‡jvKiwk¥ hLb Nb gva¨g †_‡K nvjKv gva¨‡g cÖwZmwiZ nq ZLb µvwšÍ †Kv‡Yi †P‡q eo gv‡bi †Kv‡Y AvcvwZZ n‡j iwk¥wU cÖwZmwiZ bv n‡q Nb gva¨‡gi g‡a¨ m¤ú~Y© cÖwZdwjZ nq| G‡K c~Y© Af¨šÍixY cÖwZdjb e‡j| †UwjKwgDwb‡Kk‡b e¨eüZ AcwUK¨vj dvBev‡j GB c~Y© Af¨šÍixY cÖwZdjb bxwZ e¨envi Kiv nq| †UwjKwgDwb‡Kk‡b Av‡jvi cÖwZmiY Gfv‡eB e¨eüZ nq|

 GLv‡b, AvcvZb †KvY, 1 = 20˚
cÖwZmiY †KvY, 2 = 13.18˚
awi, †j‡Ýi Kv‡Pi cÖwZmiYv¼ = ng
evqyi cÖwZmiYv¼, na = 1
 evqy mv‡c‡ÿ †j‡Ýi Kv‡Pi cÖwZmiYv¼, = ?
Avgiv Rvwb,
      ns sin 2na sin 1
ev,    =   
=   
= 1.5
AZGe, evqymv‡c‡ÿ †j‡Ýi Kv‡Pi cÖwZmiYv¼ 1.5|
 †`Iqv Av‡Q, DÏxc‡Ki †jÝwUi †dvKvm `~iZ¡ 20 cm myZivs Av‡jvK‡K›`ª ‡_‡K 15 cm I 30 cm `~‡ii we¤^ h_vµ‡g cÖavb †dvKv‡mi wfZ‡i I evwn‡i m„ó we¤^|
cÖavb †dvKv‡mi evB‡i m„ó we‡¤^i †ÿ‡Î :
[image: ]
G‡ÿ‡Î m„ó we¤^ (AʹMʹ) m`, D‡ëv I weewa©Z| 
cÖavb †dvKv‡mi wfZ‡i m„ó we‡¤^i †ÿ‡Î :
[image: ]
G‡ÿ‡Î m„ó we¤^ (AʹMʹ) Am`, †mvRv Ges weewa©Z| AZGe, Dc‡iv³ iwk¥ wP‡Îi gva¨‡g ¯úó cÖwZqgvb †h, DÏxc‡Ki †j‡Ýi Av‡jvK †K›`ª ‡_‡K cÖavb A‡ÿi 30 cm Ges 15 cm `~i‡Z¡ m„ó cÖwZwe¤^ GK bq|
15. XvKv †evW© 2017
[image: ]
GLv‡b, BON = 48, BON = 90 Ges ca = 3 × 108 m s1  
K.	Av‡jvi cÖwZdjb Kv‡K e‡j?	1
L.	KLb c~Y© Af¨šÍixY cÖwZdjb n‡e? e¨vL¨v Ki|	2
M.	b gva¨‡g Av‡jvi †eM wbY©q Ki|	3
N.	DÏxc‡Ki evqy gva¨‡gi cwie‡Z© KvP gva¨g †bqv n‡j c~Y© Af¨šÍixY cÖwZdjb cvIqv m¤¢e wKbv iwk¥wP‡Îi gva¨‡g we‡kølY Ki|	4


15 bs cÖ‡kœi DËi
 Av‡jvKiwk¥ hLb GK gva¨g w`‡q Pj‡Z Pj‡Z Ab¨ GK gva¨‡gi †Kv‡bv Z‡j AvcwZZ nq ZLb `yB gva¨‡gi we‡f`Zj n‡Z wKQy cwigvY Av‡jv Avevi cÖ_g gva¨‡g wd‡i Av‡m| G NUbv‡K Av‡jvi cÖwZdjb e‡j|
 hLb Av‡jvKiwk¥ Nb gva¨g †_‡K nvjKv gva¨‡gi Awfgy‡L Mg‡bi †ÿ‡Î `yB gva¨‡gi we‡f`Z‡j µvwšÍ †Kv‡Yi †P‡q †ewk †Kv‡Y AvcwZZ n‡e ZLb c~Y© Af¨šÍixY cÖwZdjb n‡e| wb‡P iwk¥ wP‡Îi mvnv‡h¨ e¨vL¨v Kiv n‡jv|
A
N
i
c
B
O
B
A
N
nvjKv gva¨g
Nb gva¨g

cv‡ki wP‡Î BO iwk¥ Nb gva¨g n‡Z nvjKv gva¨‡g Mg‡bi mgq `yB gva¨‡gi we‡f`Z‡j µvwšÍ †KvY (c) Gi †P‡q †ewk gv‡bi †Kv‡Y AvcwZZ nIqvq OB iwk¥ c~‡e©i gva¨‡g wd‡i G‡m‡Q, A_©vr c~Y© Af¨šÍixY cÖwZdjb n‡q‡Q|
 DÏxcK n‡Z cvB, AvcZb †KvY, i = BON = 48
	cÖwZmiY †KvY, r = BON = 90
	a gva¨‡g Av‡jvi †eM, ca = 3  108 m s1
	b gva¨‡g Av‡jvi †eM, cb = ?
Avgiv Rvwb,
	ba	=  =  = 
		= 0.743
Avevi,
		ba	= 
	ev,	cb = ca  ba = 3  108 m s1   0.743
			= 2.229  108 m s1 (Ans.)
 DÏxcK n‡Z cvB, b gva¨‡g AvcZb †KvY, i = 48
	a gva¨‡g cÖwZmiY †KvY, r = 90
Avgiv Rvwb,
		ba =  =  = sin 48
	 ab = b =  = 1.3456
	Kv‡Pi cÖwZmiYvsK, g = 1.5
†h‡nZz g > b †m‡nZz cvwb A‡cÿv KvP Nb| 
N
P
O
B
Q
N
KvP gva¨g
B
cvwb gva¨g

Avgiv Rvwb, Av‡jvK iwk¥ nvjKv gva¨g †_‡K Nb gva¨‡g Mg‡bi mgq cÖwZmi‡Yi ci Awfj‡¤^i Kv‡Q m‡i Av‡m A_©vr cÖwZmiY †KvY AvcZb †KvY A‡cÿv †QvU nq| wP‡Î KvP I cvwbi we‡f`Zj PQ| BO Av‡jvK iwk¥ cvwb †_‡K we‡f`Z‡ji O we›`y‡Z AvcwZZ n‡q‡Q| GLv‡b AvcZb †KvY, i = BON Ges cÖwZmiY †KvY r = BON (r < i)| AvcZb †KvY hZB eo Kwi (90 ch©šÍ) cÖwZmiY †KvY 90 A‡cÿv †QvU n‡e| 
ZvB ejv hvq, wP‡Î evqy gva¨‡gi cwie‡Z© KvP gva¨g n‡j KL‡bvB c~Y© Af¨šÍixY cÖwZdjb n‡e bv| 
16. XvKv †evW© 2015
kvwKj 20cm †dvKvm `~i‡Z¡i GKwU DËj †jÝ wb‡q eµZvi †K›`ª n‡Z 30cm `~‡i cÖavb A‡ÿi Dci GKwU jÿ¨e¯Íy †i‡L †j‡Ýi wecixZ cv‡k iwÿZ c`©vq cÖwZwe¤^ †`L‡Z †cj|	 
K.	Av‡jvi cÖwZmiY Kv‡K e‡j? 	1
L.	µvwšÍ †KvY g~jZ GKwU AvcZb †KvYÑe¨vL¨v Ki| 	2
M.	DwjøwLZ †jÝwUi ÿgZv KZ? 	3
N.	jÿ¨e¯ÍywU hw` c~e©ve¯’v n‡Z †j‡Ýi w`‡K 15cm miv‡bv nq Z‡e we‡¤^i Ae¯’vb †`Lvi Rb¨ kvwKj‡K Kx e¨e¯’v wb‡Z n‡e, iwk¥wP‡Îi mvnv‡h¨ Zv Dc¯’vcb Ki| 	4
16 bs cÖ‡kœi DËi
 GK ¯^”Q I mgmË¡ gva¨g n‡Z Aci GK ¯^”Q I mgmË¡ gva¨‡g Av‡jvK iwk¥i MgbKv‡j w`K cwieZ©b Kivi NUbv‡K Av‡jvi cÖwZmiY e‡j| 
 Nb gva¨g n‡Z nvjKv gva¨‡g Av‡jvi cÖwZmi‡Yi †ejvq AvcZb †Kv‡Yi †h gv‡bi Rb¨ cÖwZmiY †KvY m‡e©v”P (90) nq A_©vr cÖwZm„Z iwk¥ gva¨gØ‡qi we‡f`Zj †Nu‡l hvq, Zv‡K nvjKv gva¨‡gi mv‡c‡ÿ Nb gva¨‡gi µvwšÍ †KvY e‡j| myZivs msÁvbymv‡i, µvwšÍ †KvY g~jZ GKwU AvcZb †KvY| 
 †`Iqv Av‡Q, 
DËj †jÝwUi †dvKvm `~iZ¡, f = + 20cm = + 0.2m 
†ei Ki‡Z n‡e, Gi ÿgZv, P = ? 
Avgiv Rvwb, P =  = + 5m–1 = + 5D (Ans.) 
 DÏxc‡K †jÝwUi eµZvi †K›`ª n‡Z Av‡jvK †K‡›`ªi `~iZ¡
	= (2  20) = 40 cm
 e¯‘wUi eµZvi †K›`ª n‡Z 30 cm `~‡i Ae¯’vb n‡j Av‡jvK †K›`ª n‡Z (40 + 30) cm = 70 cm `~‡i Aew¯’Z|
GLb, e¯‘wU‡K Av‡jvK †K‡›`ªi w`‡K 15 cm miv‡j Av‡jvK †K›`ª n‡Z `~iZ¡ (70 – 15) cm = 55 cm
A_©vr e¯‘wU eµZvi †K‡›`ªi evB‡i Ae¯’vb Ki‡e| 
Zvn‡j, Avgiv cvB, †jÝ n‡Z jÿ¨e¯‘i `~iZ¡, u = 55 cm
†j‡Ýi †dvKvm `~iZ¡, f = 20 cm 
†jÝ n‡Z we‡¤^i `~iZ¡, v = ?


Avgiv Rvwb,
	 +  = 
ev,	 +  = 
ev,	 =  –  = 
ev,	v =  = 31.43 cm
wPÎ n‡Z cvB, e¯‘i we¤^ ev¯Íe, †mvRv wKš‘ D‡ëv I Lwe©Z| Kv‡RB we‡¤^i Ae¯’vb †`Lvi Rb¨ c`©vwU‡K †j‡Ýi mvg‡b Av‡jvK †K›`ª n‡Z 31.43 cm `~‡i ¯’vcb Ki‡j kvwKj e¯‘wUi we‡¤^i Ae¯’vb †`L‡Z cvi‡e|
17. ivRkvnx †evW© 2017


Av‡jvKiwk¥ a gva¨g †_‡K b gva¨‡g cÖ‡ek Kivq Gi †eM GK-Z…Zxqvsk n«vm †cj| a gva¨‡g Av‡jvi †eM 3 × 108 m s1|	
K.	cÖwZmiYv¼ Kv‡K e‡j?	                                              1
L.	gvby‡li `yBwU †PvL _vKvi myweav e¨vL¨v Ki|	                      2
M.	cÖwZmiY †Kv‡Yi gvb 35 n‡j AvcZb †Kv‡Yi gvb wbY©q Ki|3	
N.	AvcZb †Kv‡Yi gvb cwieZ©b bv K‡i hw` cÖwZmiY †Kv‡Yi gvb 5 e„w× Kiv nq, Zvn‡j b gva¨‡g Av‡jvi †e‡Mi wKiƒc cwieZ©b Avb‡Z n‡e? MvwYwZK hyw³mn gZvgZ `vI|	                     4
17 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g Ges †Kv‡bv GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ GK gva¨g †_‡K Aci gva¨‡g cÖwZm„Z n‡j AvcZb †Kv‡Yi sine I cÖwZmiY †Kv‡Yi sine Gi AbycvZ‡K H e‡Y©i Av‡jvi Rb¨ cÖ_g gva¨‡gi mv‡c‡ÿ wØZxq gva¨‡gi cÖwZmiYv¼ e‡j|
 `yBwU †PvL w`‡q GKwU e¯‘ †`L‡j Avgiv †KejgvÎ GKwU e¯‘wU †`L‡Z cvB| hw`I cÖ‡Z¨KwU †PvL Avcb Avcb †iwUbvq cÖwZwe¤^ MVb K‡i, wKš‘ gw¯Í®‹ `yBwU wfbœ cÖwZwe¤^‡K GKwU cÖwZwe‡¤^ cwiYZ K‡i| `yBwU †PvL _vKvi Rb¨ `~iZ¡ wbfz©jfv‡e cwigvc Kiv hvq| ZvQvov e¯‘i Zzjbvq `yBwU †Pv‡Li wewfbœ Ae¯’v‡bi Rb¨ Wvb †PvL Wvb w`KUv †ewk Ges evg †PvL evg w`KUv †ewk †`‡L| `yB †PvL w`‡q e¯‘ †`L‡j `yBwU wfbœ cÖwZwe‡¤^i DcwicvZb N‡U Ges e¯‘‡K fvjfv‡e †`Lv hvq|
  †`qv Av‡Q, a gva¨‡g Av‡jvi †eM, ca = 3  108 m s1
 b gva¨‡g Av‡jvi †eM, cb = ca   ca
			= 3  108 m s1   m s1
			= 2  108 m s1
cÖwZmiY †KvY, r = 35
Avgiv Rvwb,
	ab	=  = 
		= 1.5
Avevi,
		ab = 
	ev,	sin i = ab  sin r
	ev,	sin i = 1.5  sin 35
	ev,	sin i = 0.86
		i = sin1 (0.86) = 59.31 (Ans.)
 ÔMÕ Ask n‡Z cvB, AvcZb †KvY, i = 59.31
	b gva¨‡g Av‡jvi †eM, cb = 2  108 m s1
	a gva¨‡g Av‡jvi †eM, ca = 3  108 m s1
	cwiewZ©Z cÖwZmiY †KvY, r = 35+5 = 40
cwiewZ©Z cÖwZmiYvsK, ab n‡j,
	ab	=  = 
		= 1.3378
GLb, b gva¨‡g cwiewZ©Z Av‡jvi †eM cb n‡j,
		ab	= 
	ev,	cb	= 
			= 
			= 2.24  108 m s1
 b gva¨‡g Av‡jvi †e‡Mi cwieZ©b	, 
cb = (2.24  108 m s1  2  108 m s1) = 2.4  107 m s1
AZGe, AvcZb †Kv‡Yi gvb cwieZ©b bv K‡i hw` cÖwZmiY †Kv‡Yi gvb 5 e„w× Kiv nq, Zvn‡j b gva¨‡g Av‡jvi †eM 2.4  107 m s1 e„w× Ki‡Z n‡e|
18. ivRkvnx †evW© 2016
A I B `yB e¨w³i ÎæwUMÖ¯Í †Pv‡Li wbKU we›`y I `~i we›`y wb‡æi Q‡K †`Lv‡bv n‡jv:	
	e¨w³
	 †Pv‡Li wbKU we›`y
	 †Pv‡Li `~i we›`y

	A
	15cm
	100m

	B
	35cm
	Amxg


	
K.	Av‡jvK †K›`ª Kx? 	1
L.	`~i-`~iv‡šÍ ˆe`y¨wZK ms‡KZ †cÖi‡Y AcwUK¨vj dvBevi e¨envi myweavRbK †Kb? 	2
M.	A e¨w³i e¨en„Z Pkgvi ÿgZv wbY©q Ki|	3
N.	B e¨w³i Pkgvi †jÝ Kxfv‡e cÖwZwe¤^ MVb K‡i Zv iwk¥wP‡Îi gva¨‡g we‡kølY Ki| 	4
18 bs cÖ‡kœi DËi
 Av‡jvK †K›`ª n‡jv †j‡Ýi g‡a¨ cÖavb A‡ÿi Dci Aew¯’Z GKwU wbw`©ó we›`y, hvi ga¨ w`‡q  †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô †_‡K wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvšÍivjfv‡e wbM©Z nq|
 `~i-`~iv‡šÍ ˆe`y¨wZK ms‡KZ †cÖi‡Y AcwUK¨vj dvBevi e¨envi myweavRbK KviY cÖvq 2000 †Uwj‡dvb ms‡KZ‡K GK m‡½ GKwU AcwUK¨vj dvBev‡ii ga¨ w`‡q mÂvjb Kiv hvq| G‡Z ms‡KZ¸‡jvi ZxeªZvi cÖvq †Kv‡bv cwieZ©b nq bv|
 A e¨w³i †Pv‡L `yB ai‡bi mgm¨v i‡q‡Q| ZvB Kv‡Qi e¯‘ †`Lvi Rb¨ Ges `~‡ii e¯‘ †`Lvi Rb¨ `yB ai‡bi †jÝ e¨envi Ki‡Z n‡e|
wbKU we›`yi †ÿ‡Î:
GLv‡b, 
u = 25 cm = 0.25 m
v = –15cm = – 0.15m
P = = ?
Avgiv Rvwb,

P = + 
	= – 2.67 D (Ans.)
`~i we›`yi †ÿ‡Î :
GLv‡b, u = 
	v = – 100cm = – 1m
Avgiv Rvwb,
P = = 
P = + = – 1D (Ans.)
 B e¨w³ `xN© `„wó m¤úbœ| Zvi †Pv‡Li wbKU we›`yi `~iZ¡ 35 cm hv 25 cm A‡cÿv †ewk| GRb¨ Zv‡K Ggb GKwU DËj †jÝ e¨envi Ki‡Z n‡e †hb 25 cm `~i‡Z¡ ¯’vwcZ e¯‘i GKwU Aev¯Íe we¤^ 35 cm `~i‡Z¡ MwVZ nq| 


aiv hvK, 25 cm `~i‡Z¡ O we›`y‡Z ¯’vwcZ e¯‘ †PvL †`L‡Z cvq bv wKš‘ 35 cm `~i‡Z¡ O we›`y‡Z ¯’vwcZ e¯‘ †PvL †`L‡Z cvq| O we›`y‡Z ¯’vwcZ †Kv‡bv e¯‘i we¤^ O we›`y‡Z MwVZ nIqvi welqwU wP‡Îi mvnv‡h¨ †`Lv‡bv n‡jv| O we›`y †_‡K AvMZ Acmvwi iwk¥ ¸”Q †j‡Ý AvcwZZ nIqvi ci Gi AcmvwiZv GKUz K‡g hvq| G iwk¥ ¸”Q‡K wcQ‡bi w`‡K ewa©Z Ki‡j O we›`y‡Z wgwjZ nq| A_©vr iwk¥¸”Q O we›`y †_‡K Avm‡Q e‡j g‡b nq| G‡ÿ‡Î O n‡”Q  O Gi Aev¯Íe we¤^|
19. ivRkvnx †evW© 2015


	
K.	Av‡jvi cÖwZdj‡bi m~Î wjL| 	   1
L.	`ycyi †ejv cÖPÐ †iv‡`ª DËß evjyP‡i nuvUvi mgq AbwZ`~‡i Rjivwk  Av‡Q e‡j g‡b nIqvi KviY e¨vL¨v Ki| 	2
M.	DÏxc‡Ki Av‡jv‡K cvwbi mv‡c‡ÿ Kuv‡Pi cÖwZmiYv¼ wbY©q Ki| 	3
N.	KuvP n‡Z cvwb‡Z cÖwZmi‡Yi †ÿ‡Î AvcZb †Kv‡Yi gvb KZ A‡cÿv †ewk n‡j c~Y© Af¨šÍixY cÖwZdjb NU‡e?  4 	
19 bs cÖ‡kœi DËi
	cÖwZdj‡bi `ywU m~Î i‡q‡Q| 
i.	AvcwZZ iwk¥, AvcZb we›`y‡Z we‡f`Z‡ji Dci Aw¼Z Awfj¤^ I cÖwZdwjZ iwk¥ GKB mgZ‡j _v‡K|  
ii.	AvcZb †KvY I cÖwZdjb †KvY ci¯úi mgvb| 
 `ycyi †ejv cÖPÐ †iv‡`ª DËß evjyP‡i nuvUvi mgq AbwZ`~‡i Rjivwk Av‡Q e‡j g‡b nIqvi KviY gixwPKv| Av‡jvi c~Y© Af¨šÍixY cÖwZdj‡bi Kvi‡Y gixwPKv m„wó nq| `ycyi‡ejv m~‡h©i cÖPÐ Zv‡c DËß evwj msjMœ evqy DËß n‡q nvjKv nq Ges Dc‡ii w`‡K hvIqvi mgq µgk NbZi n‡Z _v‡K| DuPz †Kvb jÿ¨e¯Íy †_‡K Av‡jvKiwk¥ cw_‡Ki †Pv‡L Avmvi mgq NbZi gva¨g †_‡K jNyZi gva¨‡g cÖ‡ek K‡i ch©vqµwgK cÖwZmi‡Yi d‡j GKmgq c~Y©Af¨šÍixY cÖwZdjb N‡U Ges cw_‡Ki †Pv‡L jÿ¨e¯Íyi Dëv we¤^ aiv c‡o d‡j cw_‡Ki Kv‡Q g‡b nq Zvi AbwZ`~‡i Rjivwk Av‡Q Ges Zvi cÖwZdjb N‡U‡Q|  
 GLv‡b, 
evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼, abw = 1.33 
evqyi mv‡c‡ÿ Kuv‡Pi cÖwZmiYv¼, abg  = 1.52 
cvwbi mv‡c‡ÿ Kuv‡Pi cÖwZmiYv¼, wbg = ?
Avgiv Rvwb, wg =   =   = 1.143
 cvwbi mv‡c‡ÿ Kuv‡Pi cÖwZmiYv¼ 1.143 (Ans.)
 Avgiv Rvwb, Av‡jvK iwk¥ Nb gva¨g †_‡K nvjKv gva¨‡g hvIqvi mgq AvcZb †Kv‡Yi gvb msKU †Kv‡Yi †P‡q eo n‡j cÖwZmi‡Yi cwie‡Z© Nbgva¨‡gi Af¨šÍ‡i cÖwZdwjZ nq|
g‡b Kwi, 
msKU †KvY, c n‡j cÖwZmiY †KvY = 90 
Ges KuvP mv‡c‡ÿ cvwbi cÖwZmiYv¼, gw =  =  = 0.8772 
 gw =  
ev, sinc = gw  sin90 
ev, sinc = 0.8772  1 
ev, c = 61.31 
myZivs, KvP n‡Z cvwb‡Z cÖwZmi‡Yi †ÿ‡Î AvcZb †Kv‡Yi gvb 61.31 A‡cÿv †ewk n‡j c~Y© Af¨šÍixY cÖwZdjb NU‡e|
20. w`bvRcyi †evW© 2016
 wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI


	
K.	†jÝ Kv‡K e‡j? 	1
L.	e¨vß cÖwZdjb e¨vL¨v Ki| 	2
M.	†jÝwUi ÿgZv wbY©q Ki|	3
N.	DÏxc‡Ki †jÝwUi mvnv‡h¨ Kxfv‡e †Pv‡Li ÎæwU `~i Kiv hvq? wPÎmn †Zvgvi gZvgZ `vI| 	4
20 bs cÖ‡kœi DËi
 `ywU †Mvjxq c„ô Øviv mxgve× †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j|
 hw` GK¸”Q mgvšÍivj Av‡jvKiwk¥ †Kv‡bv Z‡j AvcwZZ n‡q cÖwZdj‡bi ci Avi mgvšÍivj bv _v‡K ev Awfmvix ev Acmvix iwk¥¸‡”Q cwiYZ bv nq Z‡e G ai‡bi cÖwZdjb‡K e¨vß cÖwZdjb e‡j|


wP‡Î, GK¸”Q mgvšÍivj Av‡jvKiwk¥ GKwU Agm„Y Z‡j AvcwZZ n‡”Q| G‡ÿ‡Î iwk¥¸‡jv Agm„Y Z‡ji wewfbœ AvcZb we›`y‡Z wewfbœ AvcZb †Kv‡Y AvcwZZ nq, d‡j G mKj iwk¥i Avbylw½K cÖwZdjb †KvYI wewfbœ nq| hvi d‡j cÖwZdwjZ iwk¥¸‡jv Avi mgvšÍivj _v‡K bv| 
  †`Iqv Av‡Q,
†j‡Ýi †dvKvm `~iZ¡,  =  = – 15cm
	= – 0.15m
†j‡Ýi ÿgZv, P =  =   =  6.67 D (Ans.)
 cÖ`Ë †jÝwU AeZj †jÝ| G †jÝ Øviv †Pv‡Li n«¯^ `„wó `~i Kiv hvq| †Pv‡Li †j‡Ýi Awfmvix ÿgZv †e‡o †M‡j n«¯^ `„wó ÎæwUi D™¢e nq| 


n«¯^ `„wói †ÿ‡Î Amxg `~‡ii †Kv‡bv we›`y †_‡K AvMZ mgv›Zivj iwk¥¸”Q Pÿz †j‡Ýi wµqvq †iwUbvi m¤§y‡L I we›`y‡Z cÖwZwe¤^ MVb K‡i (wPÎ- K) d‡j †PvL Zv †`L‡Z cvq bv| wK›Zz m‡e©v”P `~‡ii O we›`y †_‡K AvMZ iwk¥¸”Q †iwUbvq cÖwZwe¤^ MVb K‡i (wPÎ- L) Ges †PvL Zv †`L‡Z cvq| Amxg `~‡ii †Kv‡bv we›`y †_‡K AvMZ mgvšÍivj iwk¥¸”Q‡K †Pv‡L AvcwZZ nIqvi c~‡e© hw` Ggb Acmvix Kiv hvq †hb Zv O †_‡K Avm‡Q (wPÎ- M), Z‡e †PvL Zv‡K O we›`y‡Z †`L‡Z cv‡e| mgvšÍivj iwk¥¸”Q‡K Acmvix ¸‡”Q cwiYZ Kiv hvq AeZj †jÝ Øviv| myZivs, Amxg `~‡ii †Kv‡bv e¯‘‡K †`L‡Z n‡j †Pv‡Li mvg‡b Ggb GKwU AeZj †j‡Ýi Pkgv e¨envi Ki‡Z n‡e †hb e¯‘i GKwU Aev¯Íe †mvRv cÖwZwe¤^ O †Z MwVZ nq|
21. w`bvRcyi †evW© 2015


K.	A¨vKzqvm wnDgvi Kv‡K e‡j? 	                                1
L.	a Ges b gva¨‡gi g‡a¨ †Kvb gva¨gwU †ewk Nb? e¨vL¨v Ki|            	                                                 2
M.	b gva¨‡gi mv‡c‡ÿ a gva¨‡gi cÖwZmiYv¼ wbY©q Ki|     3
N.	1 = 0 n‡j cÖwZm„Z iwk¥wU †Kvb c‡_ hv‡e? †ø‡ji m~‡Îi Av‡jv‡K e¨vL¨v Ki| 	                                          4
21 bs cÖ‡kœi DËi
 KwY©qv I Pÿz †j‡Ýi ga¨eZ©x †h ¯’vbwU cwi®‹vi jeYv³ `ªe‡Y c~Y© _v‡K, Zv‡K A¨vKzqvm wnDgvi e‡j| 
 a I b gva¨‡gi g‡a¨ b gva¨gwU †ewk Nb| KviY Av‡jvK iwk¥ nvjKv gva¨g †_‡K Nb gva¨‡g cÖ‡ek Ki‡j Awfj‡¤^i w`‡K m‡i hvq Ges cÖ`Ë wPÎ n‡Z †`Lv hvq Av‡jvK iwk¥ a †_‡K b †_‡K hvIqvi mgq Awfj‡¤^i w`‡K m‡i wM‡q‡Q| myZivs b gva¨‡gi NbZ¡ †ewk|  
 Avgiv Rvwb,  
		ab=   
ev, 	ba =  
	=  
	= 0.71  
	GLv‡b,
a gva¨‡gi mv‡c‡ÿ b gva¨‡gi cÖwZmiYv¼, ab = 1.414 
†ei Ki‡Z n‡e, b gva¨‡gi mv‡c‡ÿ a gva¨‡gi cÖwZmiYv¼ ba  = ?


 1 = 0 n‡j Av‡jvK iwk¥ Awfj¤^ eivei cÖwZmwiZ n‡e| 
†ø‡ji m~Îvbymv‡i, AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ GKwU aªæe msL¨v G‡K gva¨‡gi cÖwZmiYv¼ e‡j| 
	A_©vr ab = 
ev, 1.414 =  
ev, sinr =  
ev, sinr = 0 = sin0 
 r = 0  
	GLv‡b, 
i = 1 = 0 = AvcZb †KvY 
r = cÖwZmiY †KvY 
ab = 1.414 = a gva¨‡gi mv‡c‡ÿ b gva¨‡gi cÖwZmiYv¼


A_©vr Av‡jvK iwk¥ †h c‡_ Avm‡e †mB c‡_B cÖwZmwiZ n‡e|
22. Kzwgjøv †evW© 2017
 +2.5 D ÿgZvwewkó GKwU †j‡Ýi cÖavb A‡ÿi Dci †jÝ †_‡K 20 cm `~‡i GKwU jÿ¨e¯‘ ivLv Av‡Q|	
K.	†ZRw¯µqZv Kv‡K e‡j?	1
L.	¯^vfvweK †Pv‡L †h †Kv‡bv `~i‡Z¡i e¯‘B †`Lv hvq †Kb? e¨vL¨v Ki|	2
M.	D³ †jÝ n‡Z e¯‘wUi we‡¤^i `~iZ¡ wbY©q Ki|	3
N.	Dc‡iv³ †jÝ w`‡q †Pv‡Li †Kvb ai‡bi ÎæwU cÖwZKvi Kiv hvq? iwk¥wPÎ AsKb K‡i eywS‡q `vI|	4
22 bs cÖ‡kœi DËi
 †Kv‡bv †gŠj †_‡K ¯^Ztù‚Z©fv‡e †ZRw¯µq KYv ev iwk¥ wbM©g‡bi NUbv‡K †ZRw¯µqZv e‡j| 
 †Pv‡Li †j‡Ýi GKwU we‡kl ¸Y n‡”Q Gi AvK…wZ cÖ‡qvRb gZ e`‡j hvq d‡j †dvKvm `~i‡Z¡i cwieZ©b N‡U| †h‡Kv‡bv `~i‡Z¡i, †h‡Kv‡bv AvK…wZi e¯‘ †`Lvi R‡b¨ †dvKvm `~i‡Z¡i cwieZ©‡bi d‡j ¯^vfvweK †Pv‡L †iwUbvi Dci ¯úó we¤^ MwVZ nq| GB Kvi‡Y ¯^vfvweK †PvL †h †Kv‡bv `~i‡Z¡i e¯‘B †`L‡Z cvq| 
 †`Iqv Av‡Q, 
	†j‡Ýi ÿgZv, P = +2.5 D
	myZivs †dvKvm `~iZ¡, f = = = 0.4 m = 40 cm
	jÿe¯‘i `yiZ¡, u = 20 cm
we‡¤^i `~iZ¡, v = ?
Avgiv Rvwb, 
+ = 
ev,  =   =   = = 
 v =  40 cm
myZivs we‡¤^i Ae¯’vb n‡e, e¯‘ †h cv‡k †mB cv‡k †jÝ †_‡K 40 cm `~‡i| (Ans.)
 DÏxc‡K DwjøwLZ †jÝwU DËj †jÝ| G †jÝwU †Pv‡Li `xN© `„wó ÎæwU `~ixKi‡Yi Rb¨ mnvqK| wb‡P wPÎmn `xN© `„wó ÎæwU `~ixKi‡Y DËj †j‡Ýi e¨envi e¨vL¨v Kiv n‡jv|


`xN© `„wói †ÿ‡Î Kv‡Qi †Kv‡bv we›`y O †_‡K AvMZ iwk¥¸”Q Pÿz †j‡Ýi wµqvq †iwUbvi wcQ‡b I we›`y‡Z cÖwZwe¤^ MVb K‡i (wPÎ- K) d‡j †PvL Zv †`L‡Z cvq bv| wKš‘ me †_‡K Kv‡Qi O we›`y‡Z †Kv‡bv we›`y †_‡K AvMZ iwk¥¸”Q Pÿz †j‡Ýi wµqvq †iwUbvq cÖwZwe¤^ MVb K‡i (wPÎ- L) Ges †PvL Zv †`L‡Z cvq| GLb hw` Kv‡Qi we›`y O †_‡K AvMZ Acmvix iwk¥¸”Q‡K †Pv‡L AvcwZZ nIqvi c~‡e© DËj †j‡Ýi mvnv‡h¨ AcmvixZv GKUz Kwg‡q Ggb Kiv hvq †hb Zv O †_‡K Avm‡Q (wPÎ- M), Z‡e †PvL Zv O we›`y‡Z †`L‡Z cv‡e|
23. Kzwgjøv †evW© 2016
bvwd‡mi `v`y Kv‡Qi wRwbm ¯úó †`L‡Z cvb bv| Pÿz‡ivM we‡klÁ `v`y‡K + 2.25D ÿgZvm¤úbœ †jÝ Pkgv wnmv‡e e¨envi Kivi civgk© w`‡jb|	
K.	†jÝ Kv‡K e‡j?	1
L.	†Pv‡Li mvg‡b gkvj Lye `ªæZ Nyiv‡j Av¸‡bi e„Ë †`Lv hvq †Kb?	2
M.	`v`yi Pkgvi †dvKvm `~iZ¡ wbY©q Ki|	3
N.	`v`y‡K abvÍK ÿgZvi †jÝ e¨env‡ii civgk© †`evi †hŠw³KZv wPÎmn we‡kølY Ki|	4
23 bs cÖ‡kœi DËi
 `ywU †Mvjxq c„ô Øviv mxgve× †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j|
 †Pv‡Li mvg‡b †Kv‡bv e¯‘ ivL‡j †iwUbvq Zvi cÖwZwe¤^ MwVZ nq Ges Avgiv e¯‘wU‡K †`L‡Z cvB| GLb hw` e¯‘wU‡K †Pv‡Li mvg‡b †_‡K mwi‡q †bIqv nq Zvn‡j mwi‡q †bIqvi 0.1 †m‡KÛ ch©šÍ Gi Abyf‚wZ gw¯Í‡®‹ †_‡K hvq| †Pv‡Li mvg‡b gkvj `ªæZ MwZ‡Z Nyiv‡j GKwU e„ËvKvi c_ m¤úbœ Ki‡Z 0.1s Gi †P‡q Kg mgq jv‡M e‡j †Pv‡L gkvj‡K Av¸‡bi e„‡Ëi g‡Zv †`Lvq|
 †`Iqv Av‡Q,  Pkgvi ÿgZv, P = + 2.25 D
	†dvKvm `~iZ¡, f = ?
Avgiv Rvwb, P = 
	ev, f = 
	=  = 0.44 m (Ans.)
 Avgiv Rvwb DËj †j‡Ýi ÿgZv abvÍK| `v`y‡K abvÍK ÿgZvm¤úbœ †jÝ ev DËj †jÝ e¨env‡ii civgk© †`evi †hŠw³KZv wb‡P wP‡Îi mvnv‡h¨ we‡kølY Kiv n‡jv|
bvwd‡mi `v`y Kv‡Qi wRwbm ¯úó †`L‡Z cvb bv e‡j Avgiv ej‡Z  cvwi Zvi †Pv‡L `xN©`„wó ÎæwU i‡q‡Q| †Pv‡Li †j‡Ýi Awfmvix ÿgZv K‡g hvIqvi Kvi‡Y `xN© `„wó ÎæwUi D™¢e nq| GB ÎæwU `~i Ki‡Z †Pv‡Li †j‡Ýi Awfmvix ÿgZv evov‡Z nq| GRb¨ mnvqK †jÝ wn‡m‡e DËj †jÝ e¨envi Kiv nq|
[image: ]
ZvQvov GKgvÎ DËj †jÝB jÿ¨e¯‘i †P‡qI `~‡i †mvRv Aev¯Íe cÖwZwe¤^ MVb K‡i| G‡ÿ‡Î ZvB †Pv‡Li †j‡Ýi mvg‡b mnvqK †jÝ ev Pkgv wn‡m‡e Ggb ÿgZv Z_v †dvKvm `~iZ¡ wewkó DËj †jÝ e¨envi Ki‡Z n‡e hv ¯^vfvweK †Pv‡Li wbKU we›`y N- G ¯’vwcZ jÿ¨ e¯‘i we¤^ ÎæwU-c~Y© †Pv‡Li wbKU we›`y O †Z MVb K‡i|
24. Kzwgjøv †evW© 2015
wigvi Pkgvi ÿgZv, P =  2.25D. †j‡Ý AvcwZZ iwk¥ cÖavb A‡ÿi mgvšÍiv‡j G‡m cÖwZmi‡Yi ci †j‡Ýi Av‡jvK †K›`ª †_‡K x †m.wg. `~i‡Z¡ AcmvwiZ nq|	
K.	†j‡Ýi ÿgZv Kv‡K e‡j?	1
L.	wigvi †Pv‡Li ÎæwU e¨vL¨v Ki|	2
M.	"x" Gi gvb wbY©q Ki|	3
N.	hw` wigv Pkgv e¨envi bv K‡i, ZLb Pÿz †j‡Ý †h cÖwZwe¤^ MwVZ nq, Zv iwk¥wPÎ Gu‡K e¨vL¨v Ki|	4
24 bs cÖ‡kœi DËi
 †Kv‡bv †j‡Ýi Awfmvix ev Acmvix Kivi mvg_©¨‡K Zvi ÿgZv e‡j|
 wigv FYvZ¥K ev Acmvix ÿgZvi †jÝ e¨envi K‡i| myZivs, †m n«¯^`„wó ÎæwU‡Z AvµvšÍ| †Pv‡Li †j‡Ýi Awfmvix ÿgZv †e‡o †M‡j (ev †dvKvm `~iZ¡ K‡g †M‡j) A_ev Pÿz †Mvj‡Ki AvKvi eo n‡q †M‡j †Pv‡L GB ÎæwU †`Lv †`q| Giƒc ÎæwU m¤úbœ †PvL Kv‡Qi e¯‘mg~n ¯úó †`L‡Z †c‡jI `~‡ii e¯‘mg~n ¯úó †`L‡Z cvq bv| cÖ‡qvRbxq †dvKvm `~i‡Z¡i AeZj ev Acmvix ÿgZvi Pkgv e¨env‡i †Pv‡Li GB ÎæwU `~i Kiv hvq|
 DÏxcK g‡Z Ges AeZj †j‡Ýi cÖavb †dvKv‡mi msÁvbymv‡i, D³ AeZj †j‡Ýi cÖavb †dvKvm †j‡Ýi Av‡jvK †K›`ª n‡Z xcm `~i‡Z¡ Aew¯’Z| A_©vr AeZj †jÝwUi †dvKvm `~iZ¡, 
	 =  xcm =   m
Avevi, †`Iqv Av‡Q, AeZj †jÝwUi ÿgZv, 
	P =  2.25D =  2.25m1
Avgiv Rvwb, P = 
	ev,  2.25m1 =  =   m1
	 x =  = 44.44cm
	 x Gi gvb 44.44cm (Ans.) 
 wigvi †PvL n«¯^`„wó ev ÿxY`„wó ÎæwU‡Z AvµvšÍ| G †Pv‡Li †j‡Ýi Awfmvix ÿgZv ¯^vfvwe‡Ki Zzjbvq †ewk| ZvB `~ieZ©x †Kv‡bv e¯‘ n‡Z †h Av‡jvK iwk¥¸”Q Av‡m Zv Pÿz‡j‡Ý cÖwZmi‡Yi ci †iwUbvi mvg‡b †Kv‡bv we›`y‡Z †dvKvm K‡i, A_©vr `~ieZ©x e¯‘i cÖwZwe¤^ MwVZ nq †iwUbvi mvg‡bi †Kv‡bv Ae¯’v‡b, †iwUbvi Ici bq| ZvB Giƒc †PvL `~ieZ©x e¯‘mg~n ¯úó †`L‡Z cvq bv| G msµvšÍ iwk¥wPÎ wb¤œiƒc


wKš‘ n«¯^`„wó ÎæwU m¤úbœ †PvL Kv‡Qi e¯‘ n‡Z AvMZ iwk¥mg~n‡K Lye †ewk euvKv‡Z (ev Awfmvix Ki‡Z) cv‡i bv ZvB Pÿz‡j‡Ýi Øviv MwVZ Kv‡Qi e¯‘mg~‡ni cÖwZwe¤^ †iwUbvi Ici MwVZ nq| G Kvi‡Y n«¯^`„wó ÎæwU m¤úbœ †PvL Kv‡Qi e¯‘mg~n‡K ¯úó †`L‡Z cvq| Z‡e †Pv‡Li ÎæwUi cwigv‡Yi Ici wbf©i K‡i ¯úó `k©‡bi `~iZg `~iZ¡ wba©vwiZ nq| G msµvšÍ iwk¥wPÎ wbæiƒc: 


25. PÆMÖvg †evW© 2017

	C
F
60 cm
1 bs wPÎ
C
B
F
A
2 bs wPÎ

K.	†j‡Ýi Av‡jvK †K›`ª Kv‡K e‡j?	1
L.	†Pv‡Li Dc‡hvRb ÿgZv e¨vL¨v Ki|	2
M.	1bs wP‡Î †jÝwUi ÿgZv wbY©q Ki|	3
N.	2bs wP‡Î A I B Ae¯’v‡b jÿ¨e¯‘ ivL‡j cÖwZwe¤^ †Kgb n‡e? iwk¥ wPÎmn we‡kølY Ki|	4
25 bs cÖ‡kœi DËi
 Av‡jvK †K›`ª nj †j‡Ýi g‡a¨ cÖavb A‡ÿi Dci Aew¯’Z GKwU wbw`©ó we›`y, hvi g‡a¨ w`‡q †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô w`‡q wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvšÍiv‡j wbM©Z nq|
 †h‡Kv‡bv `~i‡Z¡i e¯‘ †`Lvi Rb¨ †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ wbqš¿Y Kivi GB ÿgZvB †Pv‡Li Dc‡hvRb| Dc‡hvRb ÿgZvi Kvi‡Y †Pv‡Li †j‡Ýi AvK…wZ cÖ‡qvRb gZ e`‡j hvq, d‡j †dvKvm `~i‡Z¡i cwieZ©b N‡U| Avi GB cwieZ©‡bi Kvi‡Y jÿ¨e¯‘i †h‡Kv‡bv Ae¯’v‡bi Rb¨ †jÝ †_‡K GKB `~i‡Z¡ A_©vr †iwUbvi Ici m„ó we¤^ MwVZ nq Ges Avgiv Zv †`L‡Z cvB| 
 20 Gi (M) bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi :  3.33 D
 2bs wP‡Îi `c©YwU GKwU AeZj `c©Y| `c©‡Yi cÖavb †dvKvm F, eµZvi †K›`ª C Ges †giæ O| O Ges F Gi gv‡S AA GKwU jÿ¨ e¯‘| A †_‡K cÖavb A‡ÿi mgvšÍivj iwk¥ cÖwZdj‡bi ci cÖavb †dvKvm F w`‡q Mgb K‡i Ges eµZvi †K›`ª C Mvgx iwk¥ cÖwZdj‡bi ci GKB c‡_ wd‡i Av‡m| cÖwZdwjZ iwk¥Øq I we›`y †_‡K Avm‡Q e‡j g‡b nq| myZivs I n‡”Q A Gi Aev¯Íe we¤^| I †_‡K OC Gi Dci AswKZ j¤^ II n‡”Q AAGi Aev¯Íe we¤^|
O
C
F
A
A
I
I

we‡¤^i Ae¯’vb : `c©‡Yi wcQ‡b
cÖK…wZ : Am` I †mvRv
AvK…wZ : weewa©Z|
F Ges C Gi gv‡S BB GKwU jÿ¨ e¯‘| B †_‡K cÖavb A‡ÿi mgvšÍivj iwk¥ cÖwZdj‡bi ci cÖavb †dvKvm F w`‡q Mgb K‡i Ges eµZvi †K›`ª C Mvgx iwk¥ cÖwZdj‡bi ci GKB c‡_ wd‡i Av‡m| cÖwZdwjZ iwk¥Øq I we›`y‡Z wgwjZ nq| myZivs I n‡”Q B Gi ev¯Íe we¤^| I †_‡K OC Gi Dci AswKZ j¤^ II n‡”Q BBGi ev¯Íe we¤^|
C
F
B
B
I
I
O

we‡¤^i Ae¯’vb : eµZvi †K›`ª †_‡K `~‡i wKš‘ Amx‡g bq|
cÖK…wZ  : m` I Dëv
AvK…wZ : weewa©Z|

26. PÆMÖvg †evW© 2017
	evqy
KvP
45
28

K.	†ø‡ji m~ÎwU wee„Z Ki|	1
L.	iwOb e¯‘i Av‡jvKxq Dcjwä e¨vL¨v Ki|	2
M.	Kuv‡P Av‡jvi †eM KZ?	3
N.	AvcZb †KvY KZ e„w× ev n«vm Ki‡j cÖwZmwiZ iwk¥ we‡f`Zj †N‡l hv‡e MvwYwZKfv‡e we‡kølY Ki|	4
26 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g I wbw`©ó e‡Y©i Av‡jvKiwk¥i †ÿ‡Î AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvBb-Gi AbycvZ me©`v aªæeK|
 Pÿz †jÝ KZ…©K Av‡jv AcmvwiZ n‡q †iwUbvq we¤^ MVb K‡i| †iwUbv †_‡K gw¯Í‡®‹ MgbKvix iW I †Kvb †Kv‡li g‡a¨ †Kvb¸‡jv eY© ms‡e`bkxj| wZb ai‡Yi †Kvb †Kvl Av‡Q- bxjeY©, jvjeY© Ges meyR eY© ms‡e`bkxj †Kvl| †Kv‡bv eY© hZB wgkÖ ev RwUj †nvK bv †Kb †PvL mKj eY©‡K gvÎ wZbwU e‡Y© aviY K‡i Ges gw¯Í‡®‹ Z_¨ †cÖiY K‡i| gw¯Í®‹ Avevi we‡kl cÖwµqvq eY©¸‡jv Avjv`v K‡i †`q| Gfv‡eB Avgiv iwOb e¯‘i Av‡jvKxq Dcjw× cvB| 
 15 Gi (M) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| DËi : 1.99 × 108 ms1
 †`Iqv Av‡Q,
	KvP gva¨‡g AvcZb †KvY, i = 28
cÖwZmwiZ iwk¥ we‡f`Zj †N‡l †M‡j cÖwZmiY †KvY, r = 90
G‡ÿ‡Î, AvcZb †KvY, i = ?
Avgiv Rvwb,
 = ga = 0.604
ev, sin i = 0.604  sin 90 = 0.664
 i = 41.61
AZGe, AvcZb †KvY e„w× Ki‡Z n‡e (41.61  28) = 13.61| A_©vr AvcZb †KvY c~‡e©i Zzjbvq 13.61 evov‡j cÖwZmwiZ iwk¥ we‡f`Zj †N‡l hv‡e|






27. PÆMÖvg †evW© 2016


	
K.	eµZvi †K›`ª Kx? 	1
L.	wPwKrmv‡ÿ‡Î AcwUK¨vj dvBev‡ii e¨envi wjL| 	2
M.	†jÝwUi ÿgZv wbY©q Ki|	3
N.	D³ †jÝwU †Pv‡Li Kx ai‡bi ÎæwU `~ixKi‡Y mnvqK? wPÎmn e¨vL¨v Ki| 	4
27 bs cÖ‡kœi DËi
 †j‡Ýi †Kv‡bv c„ô †h †Mvj‡Ki Ask we‡kl †mB †Mvj‡Ki †K›`ª‡K †j‡Ýi H c„‡ôi eµZvi †K›`ª e‡j|
 wPwKrmv †ÿ‡Î G‡Ûv¯‹wc Gi gva¨‡g cvK¯’jxi ÿZ, i³evnx agbx ev wkivi eøK ev n„`wc‡Ði fvjf¸‡jvi wµqv †`Lvi Rb¨ AcwUK¨vj dvBevi e¨en„Z nq| 
 DÏxcK n‡Z cvB,
	†jÝwUi, 2f = 40 cm
	 †dvKvm `~iZ¡, f =  cm = 20 cm = 0.2 m
	†jÝwUi ÿgZv, P = ?
Avgiv Rvwb,
	P =   =   = 5 D (Ans.)
 22 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
28. PÆMÖvg †evW© 2015

             
K.	wbqwgZ cÖwZdjb Kv‡K e‡j? 	1
L.	evqyi mv‡c‡ÿ nxi‡Ki cÖwZmiYv¼ 2.42 ej‡Z Kx †evSvq? 	2
M.	†jÝwUi ÿgZv wbY©q Ki| 	3
N.	†Kv‡bv e¨w³ `~‡ii e¯Íy ¯úó †`L‡Z cvb wKšÍy Kv‡Qi e¯Íy ¯úó †`L‡Z cvb bv| DÏxc‡Ki ai‡bi †jÝwU Zvi mgm¨v mgvavb Ki‡Z cvi‡e wK? iwk¥ wPÎmn we‡kølY Ki| 	4
28 bs cÖ‡kœi DËi
 hw` GK¸”Q mgvšÍivj Av‡jvKiwk¥ †Kv‡bv gm„Y Z‡j AvcwZZ n‡q cÖwZdj‡bi ci mgvšÍivj iwk¥¸”Q ev Awfmvix ev Acmvix iwk¥¸‡”Q cwiYZ nq Z‡e G ai‡bi cÖwZdjb‡K Av‡jvi wbqwgZ cÖwZdjb e‡j| 
 evqyi mv‡c‡ÿ nxi‡Ki cÖwZmiYv¼ 2.42 ej‡Z eySvq, evqy n‡Z nxi‡K Av‡jvKiwk¥ cÖ‡e‡ki mgq AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvBb AbycvZ 2.42; cybivq, evqy‡Z Av‡jvi †eM I nxi‡K Av‡jvi †e‡Mi AbycvZ 2.42|
  
 †`Iqv Av‡Q, †j‡Ýi †dvKvm `~iZ¡  = 25cm = 0.25m 
†ei Ki‡Z n‡e, †j‡Ýi ÿgZv, P = ? 
Avgiv Rvwb, P =  = 4m–1 = 4D (Ans.) 
 †Kv‡bv e¨w³ `~‡ii e¯Íy ¯úó †`L‡Z cvb, wKšÍy Kv‡Qi e¯Íy ¯úó †`L‡Z cvb bv| G‡ÿ‡Î H e¨w³ `xN©`„wó ÎæwU‡Z AvµvšÍ| DÏxc‡Ki DËj ev Awfmvix †jÝwU Zvi mgm¨v mgvavb Ki‡Z cvi‡e| iwk¥wPÎ weeiY wbæiƒc: 
cÖwZKvi: †Pv‡Li †j‡Ýi Awfmvix ÿgZv K‡g hvIqvi Rb¨ G ÎæwUi D™¢e nq| ZvB G ÎæwU `~i Kivi Rb¨ Z_v D³ †Pv‡Li Awfmvix ÿgZv evov‡bvi Rb¨ mnvqK †jÝ wn‡m‡e DËj †jÝ e¨envi Kiv nq|


ZvQvov GKgvÎ DËj †jÝB jÿ¨e¯Íyi †P‡q `~‡i †mvRv Aev¯Íe we¤^ MVb K‡i e‡j G‡ÿ‡Î †Pv‡Li †j‡Ýi mnvqK †jÝ wn‡m‡e Ggb ÿgZv Z_v †dvKvm `~iZ¡wewkó DËj †jÝ e¨envi Ki‡Z n‡e hv ¯^vfvweK †Pv‡Li wbKU we›`y N G ¯’vwcZ jÿe¯Íyi we¤^ ÎæwUc~Y© †Pv‡Li wbKU we›`y O †Z MVb K‡i| Zvn‡j N we›`y‡Z ¯’vwcZ jÿe¯Íy †_‡K AvMZ iwk¥¸”Q mnvqK †jÝ ev Pkgv wn‡m‡e e¨en„Z DËj †j‡Ý cÖwZm„Z n‡q O we›`y‡Z Aev¯Íe we¤^ MVb Ki‡e| G we¤^wU ÎæwUc~Y© †Pv‡Li wbKU we›`y‡Z MwVZ nIqvq †PvL webv †K¬‡k Zv †`L‡Z cv‡e|
29. wm‡jU †evW© 2017
    	45
30
gva¨g (b)
gva¨g (a)
P
O
Q

K.	cÖwZmiv¼ Kx?	1
L.	gvbe‡`‡n `yÕwU †PvL _vKv myweavRbK †Kb?	2
M.	(a) gva¨‡gi Av‡cwÿK cÖwZmiv¼ wbY©q Ki|	3
N.	DÏxc‡Ki gva¨g `ywU ci¯úi wewbgq Kiv n‡j Ges PO iwk¥ GKB Awfgy‡L AvcwZZ n‡j Kx NU‡e? MvwYwZK we‡kølYmn gZvgZ `vI|	4
29 bs cÖ‡kœi DËi
 GK †Rvov wbw`©ó gva¨g I GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ GK gva¨g †_‡K Aci gva¨‡g cÖwZm„Z n‡j AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ‡K cÖ_g gva¨‡gi mv‡c‡ÿ wØZxq gva¨‡gi cÖwZmiYv¼ e‡j|
 `ywU †PvL _vKvi myweav:
i. 	`ywU e¯‘i cÖK…Z Ae¯’vb m¤ú‡K© aviYv R‡š§|
ii. 	`ywU e¯‘i cvi¯úwiK `~iZ¡ mg‡Ü mwVK aviYv R‡š§|
iii. 	e¯‘ m¤ú‡K© wÎgvwÎK aviYv ¯úó nq|
 †`Iqv Av‡Q, 
	AvcZb †KvY, i = 45
	cÖwZmiY †KvY, r = 30
a-gva¨g mv‡c‡ÿ b gva¨‡gi cÖwZmiYv¼, ab = ?
Avgiv Rvwb,
	ab =  =  =  = 
= 1.41 
 (a) gva¨‡gi Av‡cwÿK cÖwZmiv¼ A_©vr b gva¨‡gi mv‡c‡ÿ a gva¨‡gi cÖwZmiv¼ ba =  = = 0.709 an (Ans.)
 M bs n‡Z †`Lv hvq ab > 1 myZivs b gva¨g a gva¨g A‡cÿv Nb| GLb gva¨gØq ci¯úi ¯’vb wewbgq Ki‡j Av‡jvK iwk¥ Nb †_‡K nvjKv gva¨‡gi we‡f` Z‡j AvcwZZ n‡e| G‡ÿ‡Î Kx NU‡e Zv wbf©i Ki‡e AvcZb †KvY I msKU †Kv‡Yi gv‡b Dci| msKU †KvY c n‡j Avgiv cvB,
ab = 
ev, sinc =  =  = 0.707
 c = 44.901
†h‡nZz AvcZb †KvY i (45)  c †m‡nZz c~Y© Af¨šÍixY cÖwZdjb NU‡e|

30. wm‡jU †evW© 2016
	

	 
KvP
 
 
B
 
A
 
28

 
evqy
 
45

 



	
K.	†ø‡ji m~ÎwU wjL| 	                                                    1
L.	iƒcvi Av‡cwÿK Zvc 230 Jkg1K1 ej‡Z Kx eyS? 	             2
M.	KuvP gva¨‡g Av‡jvi †eM wbY©q Ki|	                                3
N.	AB eivei Av‡jv Avm‡Z n‡j AvcZb †Kv‡Yi gvb Kxiƒc cwieZ©b n‡e iwk¥wPÎ A¼b K‡i MvwYwZKfv‡e we‡kølY Ki|   4	
30 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g I GKwU wbw`©ó i‡Oi Av‡jvi Rb¨ AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ me©`v aªæe _v‡K| 
 iƒcvi Av‡cwÿK Zvc 230Jkg–1 K–1 ej‡Z eySvq 1kg f‡ii iƒcvi ZvcgvÎv 1K e„w× Ki‡Z cÖ‡qvRbxq Zvc `iKvi 230J| 
 15 Gi (M) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
 26 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 

31. wm‡jU †evW© 2015
 iÄb `kg †kÖwYi QvÎ| †Pv‡Li mgm¨vi Rb¨ †m Pÿz we‡kl‡Ái wbKU †Mj| Wv³vi Zvi †PvL cixÿv K‡i Zv‡K 5cm †dvKv‡mi `~i‡Z¡i GKwU AeZj †j‡Ýi Pkgv e¨envi Ki‡Z ej‡jb|  


K.	Av‡jvK †K›`ª Kv‡K e‡j? 	1
L.	mij †cwi‡¯‹v‡c Kgc‡ÿ `yÕwU mgZj `c©Y e¨envi Kiv nq †Kb? 	2
M.	Wv³v‡ii civgk© Abyhvqx iÄ‡bi †j‡Ýi ÿgZv KZ? 	3
N.	Wv³v‡ii civgk© Abyhvqx iÄb‡K †jÝ Kxfv‡e `~‡ii wRwbm †`L‡Z mvnvh¨ Ki‡e?	4
31 bs cÖ‡kœi DËi
 †j‡Ýi g‡a¨ cÖavb A‡ÿi Ici Aew¯’Z GKwU wbw`©ó we›`y, hvi ga¨ w`‡q †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô †_‡K wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvšÍivjfv‡e wbM©Z nq, Zv‡K Av‡jvK †K›`ª e‡j| 
 Av‡jvi µwgK cÖwZdjb e¨envi K‡i †cwi‡¯‹vc ˆZwi Kiv nq| GKwU j¤^v AvqZvKvi KvV ev avZe b‡ji g‡a¨ `ywU mgZj `c©Y‡K ci¯ú‡ii mgvšÍivj Ges b‡ji A‡ÿi mv‡_ 45 †KvY K‡i ivLv nq| `~‡ii e¯Íy †_‡K mgvšÍivj Av‡jvKiwk¥ cÖ_‡g M1 `c©‡Y Awfj‡¤^i mv‡_ 45 †Kv‡Y AvcwZZ nq| AvcwZZ iwk¥ M1 `c©Y Øviv 45 †Kv‡Y cÖwZdwjZ n‡q b‡ji Aÿ eivei G‡m M2 `c©‡Y AvcwZZ nq| Av‡jvK iwk¥ M2 `c©‡Y cybivq cÖwZdwjZ n‡q Abyf‚wgKfv‡e †Pv‡L c‡o d‡j e¯ÍywU †`Lv hvq| mgZj `c©Y e¨envi K‡i Gfv‡e Av‡jvK iwk¥i w`K cwieZ©b K‡i Avgiv mivmwi †`L‡Z cvB bv Ggb e¯Íy‡KI †`L‡Z cvB| G‡ÿ‡Î GKwU gvÎ `c©Y e¨envi Kiv n‡j jÿ¨e¯Íy Kvw•ÿZ fw½‡Z †`L‡Z cvIqv m¤¢e bq| ZvB mij †cwi‡¯‹v‡c Kgc‡ÿ `ywU mgZj `c©Y e¨envi Kiv nq|  
 DÏxc‡Ki g‡Z, 
e¨en„Z AeZj †j‡Ýi †dvKvm `~iZ¡, f = –5cm = –0.05m 
†ei Ki‡Z n‡e Gi ÿgZv, P = ?
Avgiv Rvwb, P =  
	=   
	= –20 m–1 
	= –20 D (Ans.) 
 


g‡b Kwi, ÎæwUc~Y© †Pv‡Li `~i we›`y F A_©vr F Gi †P‡q `~‡i Aew¯’Z †Kv‡bv e¯Íy G †PvL †`L‡Z cvq bv| †Pv‡Li ÿxY`„wó ÎæwU `~i Kivi Rb¨ AeZj †jÝ Pkgv wn‡m‡e e¨envi Kiv nq| GKwU ÎæwUMÖ¯Í †PvL `~‡ii wRwbm fv‡jvfv‡e †`L‡Z cvq bv wKšÍy Kv‡Qi wRwbm ¯úó †`L‡Z cvq| G‡ÿ‡Î †Pv‡Li ¯úó `k©‡bi wbKU we›`y 25 cm GiI Kg n‡Z cv‡i| Awÿ‡Mvj‡Ki e¨vmva© †e‡o †M‡j ev †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ K‡g †M‡j A_©vr Awfmvix ÿgZv †e‡o †M‡j G ai‡bi ÎæwU †`Lv †`q| ZvB G ÎæwU `~i Kivi Rb¨ Z_v †Pv‡Li †j‡Ýi Awfmvix ÿgZv Kgvevi Rb¨ mnvqK †jÝ ev Pkgv wn‡m‡e AeZj †jÝ e¨envi Kiv nq| ZvQvov GKgvÎ AeZj †jÝB jÿe¯Íyi †P‡qI wbK‡U †mvRv I Aev¯Íe we¤^ MVb K‡i e‡j G‡ÿ‡Î †Pv‡Li †j‡Ýi mvg‡b mnvqK †jÝ ev Pkgv wn‡m‡e Ggb ÿgZv Z_v †dvKvm `~iZ¡wewkó AeZj †jÝ e¨envi Ki‡Z n‡e hv Amxg `~i‡Z¡ Aew¯’Z jÿ¨e¯Íyi we¤^ ÎæwUc~Y© †Pv‡Li `~i we›`y‡Z MVb K‡i|



32. h‡kvi †evW© 2017
 +2.5D ÿgZvwewkó GKwU †j‡Ýi cÖavb A‡ÿi Dci †jÝ †_‡K 20 cm `~‡i GKwU jÿ¨e¯‘ ivLv Av‡Q|	
K.	†ZRw¯µqZv K‡K e‡j?	1
L.	¯^vfvweK †Pv‡L †h †Kv‡bv `~i‡Z¡i e¯‘B †`Lv hvq †Kb? e¨vL¨v Ki|	2
M.	D³ †jÝ n‡Z e¯‘wUi we‡¤^i `~iZ¡ wbY©q Ki|	3
N.	Dc‡iv³ †jÝ w`‡q †Pv‡Li †Kvb ÎæwUi cÖwZKvi Kiv nq Zv iwk¥wPÎ AsKb K‡i eywS‡q `vI|	4
32 bs cÖ‡kœi DËi
[22bs cÖ‡kœi mgvavb `ªóe¨]

33. h‡kvi †evW© 2016
	

	 
evqy
 
A
 
B
 
cvwb
 
60

 



	
K.	µvwšÍ †KvY Kv‡K e‡j? 	1
L.	c~Y©Af¨šÍixY cÖwZdj‡bi kZ©¸‡jv Kx? 	2
M.	AB Av‡jvKiwk¥ cvwb‡Z cÖ‡ek Kivi ci 11 w`K cwieZ©b Ki‡j evqy mv‡c‡ÿ cvwbi cÖwZmiYv¼ wbY©q Ki|	3
N.	DÏxc‡Ki cvÎwU mgy‡`ªi cvwb Øviv c~Y© Ki‡j cÖwZmiYv‡¼i gvb 1.40 n‡j Av‡jvKiwk¥ AvcwZZ iwk¥ †_‡K KZUv †eu‡K hv‡e we‡kølY Ki| 	4
33 bs cÖ‡kœi DËi
 wbw`©ó i‡Oi Av‡jvK iwk¥ Nb gva¨g †_‡K nvjKv gva¨‡g cÖwZmi‡Yi mgq AvcZb †Kv‡Yi †h gv‡bi Rb¨ cÖwZmiY †KvY GK mg‡KvY nq Zv‡K H nvjKv gva¨‡gi mv‡c‡ÿ Nb gva¨‡gi µvwšÍ †KvY e‡j|
 c~Y© Af¨šÍixb cÖwZdj‡Yi kZ© `yBwU| h_v:
i. 	Av‡jvK iwk¥‡K Aek¨B Nb gva¨g †_‡K nvjKv gva¨‡gi Awfgy‡L †h‡Z n‡e Ges `yB gva¨‡gi we‡f` Z‡j AvcwZZ n‡Z n‡e|
ii. 	Nb gva¨‡g AvcZb †KvY µvwšÍ †Kv‡Yi †P‡q eo n‡Z n‡e|
 GLv‡b, AvcZb †KvY, i = 90  60 = 30
Av‡jvK iwk¥ evqy †_‡K cvwb‡Z cÖ‡ek Ki‡j cÖwZmwiZ iwk¥ Awfj‡¤^i w`‡K †eu‡K hvq|
 cÖwZmiY †KvY, r = (30  11)
	= 19
evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼, aw = ?
Avgiv Rvwb, aw = 
	= 
	aw = 1.53 (Ans.)
 GLv‡b, evqyi mv‡c‡ÿ mgy‡`ªi cvwbi cÖwZmiYv¼,
	aw = 1.40
	AvcZb †KvY, i = 30
	cÖwZmiY †KvY, r = ?Aa¨vq-9: Av‡jvi cÖwZmiY

Avgiv Rvwb, aw   = 
	ev,	1.40 = 
	ev,	sin r = 
	ev,	sin r = 0.357
	ev,	r = sin1 (0.357)
	ev,	r = 20.92
Av‡jvKiwk¥ AvcwZZ iwk¥ n‡Z Awfj‡¤^i w`‡K 
(30  20.92) = 9.08 †eu‡K hvq|
34. h‡kvi †evW© 2015
40cm eµZvi e¨vmv‡a©i GKwU DËj †j‡Ýi cÖavb A‡ÿi Ici Av‡jvK †K›`ª †_‡K 25cm `~‡i GKwU jÿ¨e¯Íy ivLv n‡jv| 
	 
K.	cÖwZmiYv¼ Kv‡K e‡j? 	1
L.	Av‡jvi cÖwZmiY nIqvi KviY e¨vL¨v Ki| 	2
M.	†jÝwUi ÿgZv KZ? 	3
N.	hw` jÿ¨e¯Íy Zvi Ae¯’vb †_‡K 10cm mvg‡b Ges wcQ‡b miv‡bv nq Z‡e cÖwZwe‡¤^i cÖK…wZ GKB n‡e wK? iwk¥wP‡Îi mvnv‡h¨ gZvgZ `vI| 	4
34 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g Ges †Kv‡bv GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ GK gva¨g †_‡K Aci gva¨‡g cÖwZm„Z n‡j AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ‡K cÖ_g gva¨g mv‡c‡ÿ wØZxq gva¨‡gi cÖwZmiYv¼ e‡j| 
 Av‡jvi cÖwZmiY nIqvi KviY n‡jv wewfbœ gva¨‡g Av‡jvi †e‡Mi wfbœZv| Av‡jvKxq nvjKv gva¨g †_‡K Nb gva¨‡g Av‡jvi cÖwZmi‡Yi mgq Av‡jvKiwk¥ Awfj‡¤^i w`‡K †eu‡K hvq| wKšÍy Nb gva¨‡g †_‡K nvjKv gva¨‡g Av‡jvi cÖwZmi‡Yi †ejvq Av‡jvKiwk¥ Awfj¤^ †_‡K `~‡i m‡i hvq| `ywU wfbœ gva¨g nIqv m‡Ë¡I gva¨gØ‡qi Av‡jvKxq NbZ¡ mgvb n‡j A_©vr gva¨gØ‡q Av‡jvi †eM mgvb n‡j GK gva¨g n‡Z Aci gva¨‡g Av‡jvi Mg‡bi †ejvq Av‡jvK iwk¥i w`K cwieZ©b N‡U bv, A_©vr AvÿwiK A‡_© cÖwZmiY N‡U bv|
 †`Iqv Av‡Q, 
DËj †j‡Ýi †dvKvm `~iZ¡, f = 20 cm = 0.2 m 
†ei Ki‡Z n‡e Gi ÿgZv, P = ? 
Avgiv Rvwb, P =  =  = 5m–1 = 5D (Ans.)
 hw` jÿ¨e¯Íy Zvi Ae¯’vb †_‡K 10cm mvg‡b miv‡bv nq Z‡e Gi Ae¯’vb n‡e †j‡Ýi Av‡jvK †K›`ª Ges cÖavb †dvKv‡mi g‡a¨| †m‡ÿ‡Î Aev¯Íe I †mvRv cÖwZwe¤^ †j‡Ýi GKB cv‡k MwVZ n‡e, hv wb‡Pi iwk¥wPÎ n‡Z ¯úó| 

Avevi, jÿ¨e¯Íy hw` Zvi Ae¯’vb †_‡K 10cm †cQ‡b miv‡bv nq Z‡e jÿe¯Íyi Ae¯’vb n‡e †jÝ n‡Z  Ges 2 `~i‡Z¡i g‡a¨| †m‡ÿ‡Î ev¯Íe I Dëv cÖwZwe¤^ †j‡Ýi cv‡k MwVZ n‡e hv wb‡Pi iwk¥wPÎ n‡Z ¯úó `„k¨gvb|


myZivs hw` jÿ¨e¯Íy Zvi Ae¯’vb †_‡K 10cm mvg‡b Ges wcQ‡b miv‡bv 
  nq Z‡e cÖwZwe‡¤^i cÖK…wZ GKB n‡e bv|





 
[image: ]
GLv‡b, BON = 48, BON = 90 Ges ca = 3 × 108 m s1  
	[Xv. †ev. 2017]
K.	Av‡jvi cÖwZdjb Kv‡K e‡j?	1
L.	KLb c~Y© Af¨š—ixY cÖwZdjb n‡e? e¨vL¨v Ki|	2
M.	b gva¨‡g Av‡jvi †eM wbY©q Ki|	3
N.	DÏxc‡Ki evqy gva¨‡gi cwie‡Z© KvP gva¨g †bqv n‡j c~Y© Af¨š—ixY cÖwZdjb cvIqv m¤¢e wKbv iwk¥wP‡Îi gva¨‡g we‡klY Ki|	4
1 bs cÖ‡kœi DËi
 Av‡jvKiwk¥ hLb GK gva¨g w`‡q Pj‡Z Pj‡Z Ab¨ GK gva¨‡gi †Kv‡bv Z‡j AvcwZZ nq ZLb `yB gva¨‡gi we‡f`Zj n‡Z wKQy cwigvY Av‡jv Avevi cÖ_g gva¨‡g wd‡i Av‡m| G NUbv‡K Av‡jvi cÖwZdjb e‡j|
 hLb Av‡jvKiwk¥ Nb gva¨g †_‡K nvjKv gva¨‡gi Awfgy‡L Mg‡bi †¶‡Î `yB gva¨‡gi we‡f`Z‡j µvwš— †Kv‡Yi †P‡q †ewk †Kv‡Y AvcwZZ n‡e ZLb c~Y© Af¨š—ixY cÖwZdjb n‡e| wb‡P iwk¥ wP‡Îi mvnv‡h¨ e¨vL¨v Kiv n‡jv|
A
N
i
c
B
O
B
A
N
nvjKv gva¨g
Nb gva¨g

cv‡ki wP‡Î BO iwk¥ Nb gva¨g n‡Z nvjKv gva¨‡g Mg‡bi mgq `yB gva¨‡gi we‡f`Z‡j µvwš— †KvY (c) Gi †P‡q †ewk gv‡bi †Kv‡Y AvcwZZ nIqvq OB iwk¥ c~‡e©i gva¨‡g wd‡i G‡m‡Q, A_©vr c~Y© Af¨š—ixY cÖwZdjb n‡q‡Q|
 DÏxcK n‡Z cvB, AvcZb †KvY, i = BON = 48
	cÖwZmiY †KvY, r = BON = 90
	a gva¨‡g Av‡jvi †eM, ca = 3  108 m s1
	b gva¨‡g Av‡jvi †eM, cb = ?
Avgiv Rvwb,
	ba	=  =  = 
		= 0.743
Avevi,
		ba	= 
	ev,	cb = ca  ba = 3  108 m s1   0.743
			= 2.229  108 m s1 (Ans.)
 DÏxcK n‡Z cvB, b gva¨‡g AvcZb †KvY, i = 48
	a gva¨‡g cÖwZmiY †KvY, r = 90
Avgiv Rvwb,
		ba =  =  = sin 48
	 ab = b =  = 1.3456
	Kv‡Pi cÖwZmiYvsK, g = 1.5
†h‡nZz g > b †m‡nZz cvwb A‡c¶v KvP Nb| 
N
P
O
B
Q
N
KvP gva¨g
B
cvwb gva¨g

Avgiv Rvwb, Av‡jvK iwk¥ nvjKv gva¨g †_‡K Nb gva¨‡g Mg‡bi mgq cÖwZmi‡Yi ci Awfj‡¤^i Kv‡Q m‡i Av‡m A_©vr cÖwZmiY †KvY AvcZb †KvY A‡c¶v †QvU nq| wP‡Î KvP I cvwbi we‡f`Zj PQ| BO Av‡jvK iwk¥ cvwb †_‡K we‡f`Z‡ji O we›`y‡Z AvcwZZ n‡q‡Q| GLv‡b AvcZb †KvY, i = BON Ges cÖwZmiY †KvY r = BON (r < i)| AvcZb †KvY hZB eo Kwi (90 ch©š—) cÖwZmiY †KvY 90 A‡c¶v †QvU n‡e| 
ZvB ejv hvq, wP‡Î evqy gva¨‡gi cwie‡Z© KvP gva¨g n‡j KL‡bvB c~Y© Af¨š—ixY cÖwZdjb n‡e bv| 
 kvwKj 20cm †dvKvm `~i‡Z¡i GKwU DËj †jÝ wb‡q eµZvi †K›`ª n‡Z 30cm `~‡i cÖavb A‡¶i Dci GKwU j¶¨e¯—y †i‡L †j‡Ýi wecixZ cv‡k iw¶Z c`©vq cÖwZwe¤^ †`L‡Z †cj|
	[Xv. †ev. 2015] 
K.	Av‡jvi cÖwZmiY Kv‡K e‡j? 	1
L.	µvwš— †KvY g~jZ GKwU AvcZb †KvYÑe¨vL¨v Ki| 	2
M.	DwjwLZ †jÝwUi ¶gZv KZ? 	3
N.	j¶¨e¯—ywU hw` c~e©ve¯’v n‡Z †j‡Ýi w`‡K 15cm miv‡bv nq Z‡e we‡¤^i Ae¯’vb †`Lvi Rb¨ kvwKj‡K Kx e¨e¯’v wb‡Z n‡e, iwk¥wP‡Îi mvnv‡h¨ Zv Dc¯’vcb Ki| 	4
2 bs cÖ‡kœi DËi
 GK ¯^”Q I mgmË¡ gva¨g n‡Z Aci GK ¯^”Q I mgmË¡ gva¨‡g Av‡jvK iwk¥i MgbKv‡j w`K cwieZ©b Kivi NUbv‡K Av‡jvi cÖwZmiY e‡j| 
 Nb gva¨g n‡Z nvjKv gva¨‡g Av‡jvi cÖwZmi‡Yi †ejvq AvcZb †Kv‡Yi †h gv‡bi Rb¨ cÖwZmiY †KvY m‡e©v”P (90) nq A_©vr cÖwZm„Z iwk¥ gva¨gØ‡qi we‡f`Zj †Nu‡l hvq, Zv‡K nvjKv gva¨‡gi mv‡c‡¶ Nb gva¨‡gi µvwš— †KvY e‡j| myZivs msÁvbymv‡i, µvwš— †KvY g~jZ GKwU AvcZb †KvY| 
 †`Iqv Av‡Q, 
DËj †jÝwUi †dvKvm `~iZ¡, f = + 20cm = + 0.2m 
†ei Ki‡Z n‡e, Gi ¶gZv, P = ? 
Avgiv Rvwb, P =  = + 5m–1 = + 5D (Ans.) 
 DÏxc‡K †jÝwUi eµZvi †K›`ª n‡Z Av‡jvK †K‡›`ªi `~iZ¡
	= (2  20) = 40 cm
 e¯‘wUi eµZvi †K›`ª n‡Z 30 cm `~‡i Ae¯’vb n‡j Av‡jvK †K›`ª n‡Z (40 + 30) cm = 70 cm `~‡i Aew¯’Z|
GLb, e¯‘wU‡K Av‡jvK †K‡›`ªi w`‡K 15 cm miv‡j Av‡jvK †K›`ª n‡Z `~iZ¡ (70 – 15) cm = 55 cm
A_©vr e¯‘wU eµZvi †K‡›`ªi evB‡i Ae¯’vb Ki‡e| 
Zvn‡j, Avgiv cvB, †jÝ n‡Z j¶¨e¯‘i `~iZ¡, u = 55 cm
†j‡Ýi †dvKvm `~iZ¡, f = 20 cm 
†jÝ n‡Z we‡¤^i `~iZ¡, v = ?


Avgiv Rvwb,
	 +  = 
ev,	 +  = 
ev,	 =  –  = 
ev,	v =  = 31.43 cm
wPÎ n‡Z cvB, e¯‘i we¤^ ev¯—e, †mvRv wKš‘ D‡ëv I Lwe©Z| Kv‡RB we‡¤^i Ae¯’vb †`Lvi Rb¨ c`©vwU‡K †j‡Ýi mvg‡b Av‡jvK †K›`ª n‡Z 31.43 cm `~‡i ¯’vcb Ki‡j kvwKj e¯‘wUi we‡¤^i Ae¯’vb †`L‡Z cvi‡e|
 


Av‡jvKiwk¥ a gva¨g †_‡K b gva¨‡g cÖ‡ek Kivq Gi †eM GK-Z…Zxqvsk n«vm †cj| a gva¨‡g Av‡jvi †eM 3 × 108 m s1|
	[iv. †ev. 2017]
K.	cÖwZmiYv¼ Kv‡K e‡j?	1
L.	gvby‡li `yBwU †PvL _vKvi myweav e¨vL¨v Ki|	2
M.	cÖwZmiY †Kv‡Yi gvb 35 n‡j AvcZb †Kv‡Yi gvb wbY©q Ki|	3
N.	AvcZb †Kv‡Yi gvb cwieZ©b bv K‡i hw` cÖwZmiY †Kv‡Yi gvb 5 e„w× Kiv nq, Zvn‡j b gva¨‡g Av‡jvi †e‡Mi wKiƒc cwieZ©b Avb‡Z n‡e? MvwYwZK hyw³mn gZvgZ `vI|	4
3 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g Ges †Kv‡bv GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ GK gva¨g †_‡K Aci gva¨‡g cÖwZm„Z n‡j AvcZb †Kv‡Yi sine I cÖwZmiY †Kv‡Yi sine Gi AbycvZ‡K H e‡Y©i Av‡jvi Rb¨ cÖ_g gva¨‡gi mv‡c‡¶ wØZxq gva¨‡gi cÖwZmiYv¼ e‡j|
 `yBwU †PvL w`‡q GKwU e¯‘ †`L‡j Avgiv †KejgvÎ GKwU e¯‘wU †`L‡Z cvB| hw`I cÖ‡Z¨KwU †PvL Avcb Avcb †iwUbvq cÖwZwe¤^ MVb K‡i, wKš‘ gw¯—®‹ `yBwU wfbœ cÖwZwe¤^‡K GKwU cÖwZwe‡¤^ cwiYZ K‡i| `yBwU †PvL _vKvi Rb¨ `~iZ¡ wbfz©jfv‡e cwigvc Kiv hvq| ZvQvov e¯‘i Zzjbvq `yBwU †Pv‡Li wewfbœ Ae¯’v‡bi Rb¨ Wvb †PvL Wvb w`KUv †ewk Ges evg †PvL evg w`KUv †ewk †`‡L| `yB †PvL w`‡q e¯‘ †`L‡j `yBwU wfbœ cÖwZwe‡¤^i DcwicvZb N‡U Ges e¯‘‡K fvjfv‡e †`Lv hvq|
  †`qv Av‡Q, a gva¨‡g Av‡jvi †eM, ca = 3  108 m s1
 b gva¨‡g Av‡jvi †eM, cb = ca   ca
			= 3  108 m s1   m s1
			= 2  108 m s1
cÖwZmiY †KvY, r = 35
Avgiv Rvwb,
	ab	=  = 
		= 1.5
Avevi,
		ab = 
	ev,	sin i = ab  sin r
	ev,	sin i = 1.5  sin 35
	ev,	sin i = 0.86
		i = sin1 (0.86) = 59.31 (Ans.)
 ÔMÕ Ask n‡Z cvB, AvcZb †KvY, i = 59.31
	b gva¨‡g Av‡jvi †eM, cb = 2  108 m s1
	a gva¨‡g Av‡jvi †eM, ca = 3  108 m s1
	cwiewZ©Z cÖwZmiY †KvY, r = 35+5 = 40
cwiewZ©Z cÖwZmiYvsK, ab n‡j,
	ab	=  = 
		= 1.3378
GLb, b gva¨‡g cwiewZ©Z Av‡jvi †eM cb n‡j,
		ab	= 
	ev,	cb	= 
			= 
			= 2.24  108 m s1
 b gva¨‡g Av‡jvi †e‡Mi cwieZ©b	, 
cb = (2.24  108 m s1  2  108 m s1) = 2.4  107 m s1
AZGe, AvcZb †Kv‡Yi gvb cwieZ©b bv K‡i hw` cÖwZmiY †Kv‡Yi gvb 5 e„w× Kiv nq, Zvn‡j b gva¨‡g Av‡jvi †eM 2.4  107 m s1 e„w× Ki‡Z n‡e|
 A I B `yB e¨w³i Î“wUMÖ¯— †Pv‡Li wbKU we›`y I `~i we›`y wb‡æi Q‡K †`Lv‡bv n‡jv:	
	e¨w³
	 †Pv‡Li wbKU we›`y
	 †Pv‡Li `~i we›`y

	A
	15cm
	100m

	B
	35cm
	Amxg


		[iv. †ev. 2016]
K.	Av‡jvK †K›`ª Kx? 	1
L.	`~i-`~iv‡š— ˆe`y¨wZK ms‡KZ †cÖi‡Y AcwUK¨vj dvBevi e¨envi myweavRbK †Kb? 	2
M.	A e¨w³i e¨en„Z Pkgvi ¶gZv wbY©q Ki|	3
N.	B e¨w³i Pkgvi †jÝ Kxfv‡e cÖwZwe¤^ MVb K‡i Zv iwk¥wP‡Îi gva¨‡g we‡klY Ki| 	4
4 bs cÖ‡kœi DËi
 Av‡jvK †K›`ª n‡jv †j‡Ýi g‡a¨ cÖavb A‡¶i Dci Aew¯’Z GKwU wbw`©ó we›`y, hvi ga¨ w`‡q  †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô †_‡K wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvš—ivjfv‡e wbM©Z nq|
 `~i-`~iv‡š— ˆe`y¨wZK ms‡KZ †cÖi‡Y AcwUK¨vj dvBevi e¨envi myweavRbK KviY cÖvq 2000 †Uwj‡dvb ms‡KZ‡K GK m‡½ GKwU AcwUK¨vj dvBev‡ii ga¨ w`‡q mÂvjb Kiv hvq| G‡Z ms‡KZ¸‡jvi ZxeªZvi cÖvq †Kv‡bv cwieZ©b nq bv|
 A e¨w³i †Pv‡L `yB ai‡bi mgm¨v i‡q‡Q| ZvB Kv‡Qi e¯‘ †`Lvi Rb¨ Ges `~‡ii e¯‘ †`Lvi Rb¨ `yB ai‡bi †jÝ e¨envi Ki‡Z n‡e|
wbKU we›`yi †¶‡Î:
GLv‡b, 
u = 25 cm = 0.25 m
v = –15cm = – 0.15m
P = = ?
Avgiv Rvwb,

P = + 
	= – 2.67 D (Ans.)
`~i we›`yi †¶‡Î :
GLv‡b, u = 
	v = – 100cm = – 1m
Avgiv Rvwb,
P = = 
P = + = – 1D (Ans.)
 B e¨w³ `xN© `„wó m¤úbœ| Zvi †Pv‡Li wbKU we›`yi `~iZ¡ 35 cm hv 25 cm A‡c¶v †ewk| GRb¨ Zv‡K Ggb GKwU DËj †jÝ e¨envi Ki‡Z n‡e †hb 25 cm `~i‡Z¡ ¯’vwcZ e¯‘i GKwU Aev¯—e we¤^ 35 cm `~i‡Z¡ MwVZ nq| 


aiv hvK, 25 cm `~i‡Z¡ O we›`y‡Z ¯’vwcZ e¯‘ †PvL †`L‡Z cvq bv wKš‘ 35 cm `~i‡Z¡ O we›`y‡Z ¯’vwcZ e¯‘ †PvL †`L‡Z cvq| O we›`y‡Z ¯’vwcZ †Kv‡bv e¯‘i we¤^ O we›`y‡Z MwVZ nIqvi welqwU wP‡Îi mvnv‡h¨ †`Lv‡bv n‡jv| O we›`y †_‡K AvMZ Acmvwi iwk¥ ¸”Q †j‡Ý AvcwZZ nIqvi ci Gi AcmvwiZv GKUz K‡g hvq| G iwk¥ ¸”Q‡K wcQ‡bi w`‡K ewa©Z Ki‡j O we›`y‡Z wgwjZ nq| A_©vr iwk¥¸”Q O we›`y †_‡K Avm‡Q e‡j g‡b nq| G‡¶‡Î O n‡”Q  O Gi Aev¯—e we¤^|
 


	[iv. †ev. 2015]
K.	Av‡jvi cÖwZdj‡bi m~Î wjL| 	1
L.	`ycyi †ejv cÖPÊ †iv‡`ª DËß evjyP‡i nuvUvi mgq AbwZ`~‡i Rjivwk  Av‡Q e‡j g‡b nIqvi KviY e¨vL¨v Ki| 	2
M.	DÏxc‡Ki Av‡jv‡K cvwbi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼ wbY©q Ki| 	3
N.	KuvP n‡Z cvwb‡Z cÖwZmi‡Yi †¶‡Î AvcZb †Kv‡Yi gvb KZ A‡c¶v †ewk n‡j c~Y© Af¨š—ixY cÖwZdjb NU‡e? 	4
5 bs cÖ‡kœi DËi
	cÖwZdj‡bi `ywU m~Î i‡q‡Q| 
i.	AvcwZZ iwk¥, AvcZb we›`y‡Z we‡f`Z‡ji Dci Aw¼Z Awfj¤^ I cÖwZdwjZ iwk¥ GKB mgZ‡j _v‡K|  
ii.	AvcZb †KvY I cÖwZdjb †KvY ci¯úi mgvb| 
 `ycyi †ejv cÖPÊ †iv‡`ª DËß evjyP‡i nuvUvi mgq AbwZ`~‡i Rjivwk Av‡Q e‡j g‡b nIqvi KviY gixwPKv| Av‡jvi c~Y© Af¨š—ixY cÖwZdj‡bi Kvi‡Y gixwPKv m„wó nq| `ycyi‡ejv m~‡h©i cÖPÊ Zv‡c DËß evwj msjMœ evqy DËß n‡q nvjKv nq Ges Dc‡ii w`‡K hvIqvi mgq µgk NbZi n‡Z _v‡K| DuPz †Kvb j¶¨e¯—y †_‡K Av‡jvKiwk¥ cw_‡Ki †Pv‡L Avmvi mgq NbZi gva¨g †_‡K jNyZi gva¨‡g cÖ‡ek K‡i ch©vqµwgK cÖwZmi‡Yi d‡j GKmgq c~Y©Af¨š—ixY cÖwZdjb N‡U Ges cw_‡Ki †Pv‡L j¶¨e¯—yi Dëv we¤^ aiv c‡o d‡j cw_‡Ki Kv‡Q g‡b nq Zvi AbwZ`~‡i Rjivwk Av‡Q Ges Zvi cÖwZdjb N‡U‡Q|  
 GLv‡b, 
evqyi mv‡c‡¶ cvwbi cÖwZmiYv¼, abw = 1.33 
evqyi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼, abg  = 1.52 
cvwbi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼, wbg = ?
Avgiv Rvwb, wg =   =   = 1.143
 cvwbi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼ 1.143 (Ans.)
 Avgiv Rvwb, Av‡jvK iwk¥ Nb gva¨g †_‡K nvjKv gva¨‡g hvIqvi mgq AvcZb †Kv‡Yi gvb msKU †Kv‡Yi †P‡q eo n‡j cÖwZmi‡Yi cwie‡Z© Nbgva¨‡gi Af¨š—‡i cÖwZdwjZ nq|
g‡b Kwi, 
msKU †KvY, c n‡j cÖwZmiY †KvY = 90 
Ges KuvP mv‡c‡¶ cvwbi cÖwZmiYv¼, gw =  =  = 0.8772 
 gw =  
ev, sinc = gw  sin90 
ev, sinc = 0.8772  1 
ev, c = 61.31 
myZivs, KvP n‡Z cvwb‡Z cÖwZmi‡Yi †¶‡Î AvcZb †Kv‡Yi gvb 61.31 A‡c¶v †ewk n‡j c~Y© Af¨š—ixY cÖwZdjb NU‡e|
 wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI


	[w`. †ev. 2016]
K.	†jÝ Kv‡K e‡j? 	1
L.	e¨vß cÖwZdjb e¨vL¨v Ki| 	2
M.	†jÝwUi ¶gZv wbY©q Ki|	3
N.	DÏxc‡Ki †jÝwUi mvnv‡h¨ Kxfv‡e †Pv‡Li Î“wU `~i Kiv hvq? wPÎmn †Zvgvi gZvgZ `vI| 	4
6 bs cÖ‡kœi DËi
 `ywU †Mvjxq c„ô Øviv mxgve× †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j|
 hw` GK¸”Q mgvš—ivj Av‡jvKiwk¥ †Kv‡bv Z‡j AvcwZZ n‡q cÖwZdj‡bi ci Avi mgvš—ivj bv _v‡K ev Awfmvix ev Acmvix iwk¥¸‡”Q cwiYZ bv nq Z‡e G ai‡bi cÖwZdjb‡K e¨vß cÖwZdjb e‡j|


wP‡Î, GK¸”Q mgvš—ivj Av‡jvKiwk¥ GKwU Agm„Y Z‡j AvcwZZ n‡”Q| G‡¶‡Î iwk¥¸‡jv Agm„Y Z‡ji wewfbœ AvcZb we›`y‡Z wewfbœ AvcZb †Kv‡Y AvcwZZ nq, d‡j G mKj iwk¥i Avbylw½K cÖwZdjb †KvYI wewfbœ nq| hvi d‡j cÖwZdwjZ iwk¥¸‡jv Avi mgvš—ivj _v‡K bv| 
  †`Iqv Av‡Q,
†j‡Ýi †dvKvm `~iZ¡,  =  = – 15cm
	= – 0.15m
†j‡Ýi ¶gZv, P =  =   =  6.67 D (Ans.)
 cÖ`Ë †jÝwU AeZj †jÝ| G †jÝ Øviv †Pv‡Li n«¯^ `„wó `~i Kiv hvq| †Pv‡Li †j‡Ýi Awfmvix ¶gZv †e‡o †M‡j n«¯^ `„wó Î“wUi D™¢e nq| 


n«¯^ `„wói †¶‡Î Amxg `~‡ii †Kv‡bv we›`y †_‡K AvMZ mgv›Zivj iwk¥¸”Q P¶z †j‡Ýi wµqvq †iwUbvi m¤§y‡L I we›`y‡Z cÖwZwe¤^ MVb K‡i (wPÎ- K) d‡j †PvL Zv †`L‡Z cvq bv| wK›Zz m‡e©v”P `~‡ii O we›`y †_‡K AvMZ iwk¥¸”Q †iwUbvq cÖwZwe¤^ MVb K‡i (wPÎ- L) Ges †PvL Zv †`L‡Z cvq| Amxg `~‡ii †Kv‡bv we›`y †_‡K AvMZ mgv›Zivj iwk¥¸”Q‡K †Pv‡L AvcwZZ nIqvi c~‡e© hw` Ggb Acmvix Kiv hvq †hb Zv O †_‡K Avm‡Q (wPÎ- M), Z‡e †PvL Zv‡K O we›`y‡Z †`L‡Z cv‡e| mgv›Zivj iwk¥¸”Q‡K Acmvix ¸‡”Q cwiYZ Kiv hvq AeZj †jÝ Øviv| myZivs, Amxg `~‡ii †Kv‡bv e¯‘‡K †`L‡Z n‡j †Pv‡Li mvg‡b Ggb GKwU AeZj †j‡Ýi Pkgv e¨envi Ki‡Z n‡e †hb e¯‘i GKwU Aev¯—e †mvRv cÖwZwe¤^ O †Z MwVZ nq|
  


[w`. †ev. 2015]
K.	A¨vKzqvm wnDgvi Kv‡K e‡j? 	1
L.	a Ges b gva¨‡gi g‡a¨ †Kvb gva¨gwU †ewk Nb? e¨vL¨v Ki| 	2
M.	b gva¨‡gi mv‡c‡¶ a gva¨‡gi cÖwZmiYv¼ wbY©q Ki| 	3
N.	1 = 0 n‡j cÖwZm„Z iwk¥wU †Kvb c‡_ hv‡e? †ø‡ji m~‡Îi Av‡jv‡K e¨vL¨v Ki| 	4
7 bs cÖ‡kœi DËi
 KwY©qv I P¶z †j‡Ýi ga¨eZ©x †h ¯’vbwU cwi®‹vi jeYv³ `ªe‡Y c~Y© _v‡K, Zv‡K A¨vKzqvm wnDgvi e‡j| 
 a I b gva¨‡gi g‡a¨ b gva¨gwU †ewk Nb| KviY Av‡jvK iwk¥ nvjKv gva¨g †_‡K Nb gva¨‡g cÖ‡ek Ki‡j Awfj‡¤^i w`‡K m‡i hvq Ges cÖ`Ë wPÎ n‡Z †`Lv hvq Av‡jvK iwk¥ a †_‡K b †_‡K hvIqvi mgq Awfj‡¤^i w`‡K m‡i wM‡q‡Q| myZivs b gva¨‡gi NbZ¡ †ewk|  
 Avgiv Rvwb,  
		ab=   
ev, 	ba =  
	=  
	= 0.71  
	GLv‡b,
a gva¨‡gi mv‡c‡¶ b gva¨‡gi cÖwZmiYv¼, ab = 1.414 
†ei Ki‡Z n‡e, b gva¨‡gi mv‡c‡¶ a gva¨‡gi cÖwZmiYv¼ ba  = ?


 1 = 0 n‡j Av‡jvK iwk¥ Awfj¤^ eivei cÖwZmwiZ n‡e| 
†ø‡ji m~Îvbymv‡i, AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ GKwU aª“e msL¨v G‡K gva¨‡gi cÖwZmiYv¼ e‡j| 
	A_©vr ab = 
ev, 1.414 =  
ev, sinr =  
ev, sinr = 0 = sin0 
 r = 0  
	GLv‡b, 
i = 1 = 0 = AvcZb †KvY 
r = cÖwZmiY †KvY 
ab = 1.414 = a gva¨‡gi mv‡c‡¶ b gva¨‡gi cÖwZmiYv¼


A_©vr Av‡jvK iwk¥ †h c‡_ Avm‡e †mB c‡_B cÖwZmwiZ n‡e|
 +2.5 D ¶gZvwewkó GKwU †j‡Ýi cÖavb A‡¶i Dci †jÝ †_‡K 20 cm `~‡i GKwU j¶¨e¯‘ ivLv Av‡Q|	[Kz. †ev. 2017]
K.	†ZRw¯µqZv Kv‡K e‡j?	1
L.	¯^vfvweK †Pv‡L †h †Kv‡bv `~i‡Z¡i e¯‘B †`Lv hvq †Kb? e¨vL¨v Ki|	2
M.	D³ †jÝ n‡Z e¯‘wUi we‡¤^i `~iZ¡ wbY©q Ki|	3
N.	Dc‡iv³ †jÝ w`‡q †Pv‡Li †Kvb ai‡bi Î“wU cÖwZKvi Kiv hvq? iwk¥wPÎ AsKb K‡i eywS‡q `vI|	4
8 bs cÖ‡kœi DËi
 †Kv‡bv †gŠj †_‡K ¯^Ztù‚Z©fv‡e †ZRw¯µq KYv ev iwk¥ wbM©g‡bi NUbv‡K †ZRw¯µqZv e‡j| 
 †Pv‡Li †j‡Ýi GKwU we‡kl ¸Y n‡”Q Gi AvK…wZ cÖ‡qvRb gZ e`‡j hvq d‡j †dvKvm `~i‡Z¡i cwieZ©b N‡U| †h‡Kv‡bv `~i‡Z¡i, †h‡Kv‡bv AvK…wZi e¯‘ †`Lvi R‡b¨ †dvKvm `~i‡Z¡i cwieZ©‡bi d‡j ¯^vfvweK †Pv‡L †iwUbvi Dci ¯úó we¤^ MwVZ nq| GB Kvi‡Y ¯^vfvweK †PvL †h †Kv‡bv `~i‡Z¡i e¯‘B †`L‡Z cvq| 
 †`Iqv Av‡Q, 
	†j‡Ýi ¶gZv, P = +2.5 D
	myZivs †dvKvm `~iZ¡, f = = = 0.4 m = 40 cm
	j¶e¯‘i `yiZ¡, u = 20 cm
we‡¤^i `~iZ¡, v = ?
Avgiv Rvwb, 
+ = 
ev,  =   =   = = 
 v =  40 cm
myZivs we‡¤^i Ae¯’vb n‡e, e¯‘ †h cv‡k †mB cv‡k †jÝ †_‡K 40 cm `~‡i| (Ans.)
 DÏxc‡K DwjwLZ †jÝwU DËj †jÝ| G †jÝwU †Pv‡Li `xN© `„wó Î“wU `~ixKi‡Yi Rb¨ mnvqK| wb‡P wPÎmn `xN© `„wó Î“wU `~ixKi‡Y DËj †j‡Ýi e¨envi e¨vL¨v Kiv n‡jv|


`xN© `„wói †¶‡Î Kv‡Qi †Kv‡bv we›`y O †_‡K AvMZ iwk¥¸”Q P¶z †j‡Ýi wµqvq †iwUbvi wcQ‡b I we›`y‡Z cÖwZwe¤^ MVb K‡i (wPÎ- K) d‡j †PvL Zv †`L‡Z cvq bv| wKš‘ me †_‡K Kv‡Qi O we›`y‡Z †Kv‡bv we›`y †_‡K AvMZ iwk¥¸”Q P¶z †j‡Ýi wµqvq †iwUbvq cÖwZwe¤^ MVb K‡i (wPÎ- L) Ges †PvL Zv †`L‡Z cvq| GLb hw` Kv‡Qi we›`y O †_‡K AvMZ Acmvix iwk¥¸”Q‡K †Pv‡L AvcwZZ nIqvi c~‡e© DËj †j‡Ýi mvnv‡h¨ AcmvixZv GKUz Kwg‡q Ggb Kiv hvq †hb Zv O †_‡K Avm‡Q (wPÎ- M), Z‡e †PvL Zv O we›`y‡Z †`L‡Z cv‡e|
 bvwd‡mi `v`y Kv‡Qi wRwbm ¯úó †`L‡Z cvb bv| P¶z‡ivM we‡klÁ `v`y‡K + 2.25D ¶gZvm¤úbœ †jÝ Pkgv wnmv‡e e¨envi Kivi civgk© w`‡jb|	[Kz. †ev. 2016]
K.	†jÝ Kv‡K e‡j?	1
L.	†Pv‡Li mvg‡b gkvj Lye `ª“Z Nyiv‡j Av¸‡bi e„Ë †`Lv hvq †Kb?	2
M.	`v`yi Pkgvi †dvKvm `~iZ¡ wbY©q Ki|	3
N.	`v`y‡K abvÍK ¶gZvi †jÝ e¨env‡ii civgk© †`evi †hŠw³KZv wPÎmn we‡klY Ki|	4
9 bs cÖ‡kœi DËi
 `ywU †Mvjxq c„ô Øviv mxgve× †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j|
 †Pv‡Li mvg‡b †Kv‡bv e¯‘ ivL‡j †iwUbvq Zvi cÖwZwe¤^ MwVZ nq Ges Avgiv e¯‘wU‡K †`L‡Z cvB| GLb hw` e¯‘wU‡K †Pv‡Li mvg‡b †_‡K mwi‡q †bIqv nq Zvn‡j mwi‡q †bIqvi 0.1 †m‡KÛ ch©š— Gi Abyf‚wZ gw¯—‡®‹ †_‡K hvq| †Pv‡Li mvg‡b gkvj `ª“Z MwZ‡Z Nyiv‡j GKwU e„ËvKvi c_ m¤úbœ Ki‡Z 0.1s Gi †P‡q Kg mgq jv‡M e‡j †Pv‡L gkvj‡K Av¸‡bi e„‡Ëi g‡Zv †`Lvq|
 †`Iqv Av‡Q,  Pkgvi ¶gZv, P = + 2.25 D
	†dvKvm `~iZ¡, f = ?
Avgiv Rvwb, P = 
	ev, f = 
	=  = 0.44 m (Ans.)
 Avgiv Rvwb DËj †j‡Ýi ¶gZv abvÍK| `v`y‡K abvÍK ¶gZvm¤úbœ †jÝ ev DËj †jÝ e¨env‡ii civgk© †`evi †hŠw³KZv wb‡P wP‡Îi mvnv‡h¨ we‡klY Kiv n‡jv|
bvwd‡mi `v`y Kv‡Qi wRwbm ¯úó †`L‡Z cvb bv e‡j Avgiv ej‡Z  cvwi Zvi †Pv‡L `xN©`„wó Î“wU i‡q‡Q| †Pv‡Li †j‡Ýi Awfmvix ¶gZv K‡g hvIqvi Kvi‡Y `xN© `„wó Î“wUi D™¢e nq| GB Î“wU `~i Ki‡Z †Pv‡Li †j‡Ýi Awfmvix ¶gZv evov‡Z nq| GRb¨ mnvqK †jÝ wn‡m‡e DËj †jÝ e¨envi Kiv nq|
[image: ]
ZvQvov GKgvÎ DËj †jÝB j¶¨e¯‘i †P‡qI `~‡i †mvRv Aev¯—e cÖwZwe¤^ MVb K‡i| G‡¶‡Î ZvB †Pv‡Li †j‡Ýi mvg‡b mnvqK †jÝ ev Pkgv wn‡m‡e Ggb ¶gZv Z_v †dvKvm `~iZ¡ wewkó DËj †jÝ e¨envi Ki‡Z n‡e hv ¯^vfvweK †Pv‡Li wbKU we›`y N- G ¯’vwcZ j¶¨ e¯‘i we¤^ Î“wU-c~Y© †Pv‡Li wbKU we›`y O †Z MVb K‡i|
 wigvi Pkgvi ¶gZv, P =  2.25D. †j‡Ý AvcwZZ iwk¥ cÖavb A‡¶i mgvš—iv‡j G‡m cÖwZmi‡Yi ci †j‡Ýi Av‡jvK †K›`ª †_‡K x †m.wg. `~i‡Z¡ AcmvwiZ nq|	[Kz. †ev. 2015]
K.	†j‡Ýi ¶gZv Kv‡K e‡j?	1
L.	wigvi †Pv‡Li Î“wU e¨vL¨v Ki|	2
M.	"x" Gi gvb wbY©q Ki|	3
N.	hw` wigv Pkgv e¨envi bv K‡i, ZLb P¶z †j‡Ý †h cÖwZwe¤^ MwVZ nq, Zv iwk¥wPÎ Gu‡K e¨vL¨v Ki|	4
10 bs cÖ‡kœi DËi
 †Kv‡bv †j‡Ýi Awfmvix ev Acmvix Kivi mvg_©¨‡K Zvi ¶gZv e‡j|
 wigv FYvÍK ev Acmvix ¶gZvi †jÝ e¨envi K‡i| myZivs, †m n«¯^`„wó Î“wU‡Z Avµvš—| †Pv‡Li †j‡Ýi Awfmvix ¶gZv †e‡o †M‡j (ev †dvKvm `~iZ¡ K‡g †M‡j) A_ev P¶z †Mvj‡Ki AvKvi eo n‡q †M‡j †Pv‡L GB Î“wU †`Lv †`q| Giƒc Î“wU m¤úbœ †PvL Kv‡Qi e¯‘mg~n ¯úó †`L‡Z †c‡jI `~‡ii e¯‘mg~n ¯úó †`L‡Z cvq bv| cÖ‡qvRbxq †dvKvm `~i‡Z¡i AeZj ev Acmvix ¶gZvi Pkgv e¨env‡i †Pv‡Li GB Î“wU `~i Kiv hvq|
 DÏxcK g‡Z Ges AeZj †j‡Ýi cÖavb †dvKv‡mi msÁvbymv‡i, D³ AeZj †j‡Ýi cÖavb †dvKvm †j‡Ýi Av‡jvK †K›`ª n‡Z xcm `~i‡Z¡ Aew¯’Z| A_©vr AeZj †jÝwUi †dvKvm `~iZ¡, 
	 =  xcm =   m
Avevi, †`Iqv Av‡Q, AeZj †jÝwUi ¶gZv, 
	P =  2.25D =  2.25m1
Avgiv Rvwb, P = 
	ev,  2.25m1 =  =   m1
	 x =  = 44.44cm
	 x Gi gvb 44.44cm (Ans.) 
 wigvi †PvL n«¯^`„wó ev ¶xY`„wó Î“wU‡Z Avµvš—| G †Pv‡Li †j‡Ýi Awfmvix ¶gZv ¯^vfvwe‡Ki Zzjbvq †ewk| ZvB `~ieZ©x †Kv‡bv e¯‘ n‡Z †h Av‡jvK iwk¥¸”Q Av‡m Zv P¶z‡j‡Ý cÖwZmi‡Yi ci †iwUbvi mvg‡b †Kv‡bv we›`y‡Z †dvKvm K‡i, A_©vr `~ieZ©x e¯‘i cÖwZwe¤^ MwVZ nq †iwUbvi mvg‡bi †Kv‡bv Ae¯’v‡b, †iwUbvi Ici bq| ZvB Giƒc †PvL `~ieZ©x e¯‘mg~n ¯úó †`L‡Z cvq bv| G msµvš— iwk¥wPÎ wbæiƒc


wKš‘ n«¯^`„wó Î“wU m¤úbœ †PvL Kv‡Qi e¯‘ n‡Z AvMZ iwk¥mg~n‡K Lye †ewk euvKv‡Z (ev Awfmvix Ki‡Z) cv‡i bv ZvB P¶z‡j‡Ýi Øviv MwVZ Kv‡Qi e¯‘mg~‡ni cÖwZwe¤^ †iwUbvi Ici MwVZ nq| G Kvi‡Y n«¯^`„wó Î“wU m¤úbœ †PvL Kv‡Qi e¯‘mg~n‡K ¯úó †`L‡Z cvq| Z‡e †Pv‡Li Î“wUi cwigv‡Yi Ici wbf©i K‡i ¯úó `k©‡bi `~iZg `~iZ¡ wba©vwiZ nq| G msµvš— iwk¥wPÎ wbæiƒc: 


 
	[P. †ev. 2017]C
F
60 cm
1 bs wPÎ
C
B
F
A
2 bs wPÎ

K.	†j‡Ýi Av‡jvK †K›`ª Kv‡K e‡j?	1
L.	†Pv‡Li Dc‡hvRb ¶gZv e¨vL¨v Ki|	2
M.	1bs wP‡Î †jÝwUi ¶gZv wbY©q Ki|	3
N.	2bs wP‡Î A I B Ae¯’v‡b j¶¨e¯‘ ivL‡j cÖwZwe¤^ †Kgb n‡e? iwk¥ wPÎmn we‡klY Ki|	4
11 bs cÖ‡kœi DËi
 Av‡jvK †K›`ª nj †j‡Ýi g‡a¨ cÖavb A‡¶i Dci Aew¯’Z GKwU wbw`©ó we›`y, hvi g‡a¨ w`‡q †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô w`‡q wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvš—iv‡j wbM©Z nq|
 †h‡Kv‡bv `~i‡Z¡i e¯‘ †`Lvi Rb¨ †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ wbqš¿Y Kivi GB ¶gZvB †Pv‡Li Dc‡hvRb| Dc‡hvRb ¶gZvi Kvi‡Y †Pv‡Li †j‡Ýi AvK…wZ cÖ‡qvRb gZ e`‡j hvq, d‡j †dvKvm `~i‡Z¡i cwieZ©b N‡U| Avi GB cwieZ©‡bi Kvi‡Y j¶¨e¯‘i †h‡Kv‡bv Ae¯’v‡bi Rb¨ †jÝ †_‡K GKB `~i‡Z¡ A_©vr †iwUbvi Ici m„ó we¤^ MwVZ nq Ges Avgiv Zv †`L‡Z cvB| 
 6 Gi (M) bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi :  3.33 D
 2bs wP‡Îi `c©YwU GKwU AeZj `c©Y| `c©‡Yi cÖavb †dvKvm F, eµZvi †K›`ª C Ges †gi“ O| O Ges F Gi gv‡S AA GKwU j¶¨ e¯‘| A †_‡K cÖavb A‡¶i mgvš—ivj iwk¥ cÖwZdj‡bi ci cÖavb †dvKvm F w`‡q Mgb K‡i Ges eµZvi †K›`ª C Mvgx iwk¥ cÖwZdj‡bi ci GKB c‡_ wd‡i Av‡m| cÖwZdwjZ iwk¥Øq I we›`y †_‡K Avm‡Q e‡j g‡b nq| myZivs I n‡”Q A Gi Aev¯—e we¤^| I †_‡K OC Gi Dci AswKZ j¤^ II n‡”Q AAGi Aev¯—e we¤^|
O
C
F
A
A
I
I

we‡¤^i Ae¯’vb : `c©‡Yi wcQ‡b
cÖK…wZ : Am` I †mvRv
AvK…wZ : weewa©Z|
F Ges C Gi gv‡S BB GKwU j¶¨ e¯‘| B †_‡K cÖavb A‡¶i mgvš—ivj iwk¥ cÖwZdj‡bi ci cÖavb †dvKvm F w`‡q Mgb K‡i Ges eµZvi †K›`ª C Mvgx iwk¥ cÖwZdj‡bi ci GKB c‡_ wd‡i Av‡m| cÖwZdwjZ iwk¥Øq I we›`y‡Z wgwjZ nq| myZivs I n‡”Q B Gi ev¯—e we¤^| I †_‡K OC Gi Dci AswKZ j¤^ II n‡”Q BBGi ev¯—e we¤^|
C
F
B
B
I
I
O

we‡¤^i Ae¯’vb : eµZvi †K›`ª †_‡K `~‡i wKš‘ Amx‡g bq|
cÖK…wZ  : m` I Dëv
AvK…wZ : weewa©Z|
 
	[P. †ev. 2017]evqy
KvP
45
28

K.	†ø‡ji m~ÎwU wee„Z Ki|	1
L.	iwOb e¯‘i Av‡jvKxq Dcjwä e¨vL¨v Ki|	2
M.	Kuv‡P Av‡jvi †eM KZ?	3
N.	AvcZb †KvY KZ e„w× ev n«vm Ki‡j cÖwZmwiZ iwk¥ we‡f`Zj †N‡l hv‡e MvwYwZKfv‡e we‡klY Ki|	4
12 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g I wbw`©ó e‡Y©i Av‡jvKiwk¥i †¶‡Î AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvBb-Gi AbycvZ me©`v aª“eK|
 P¶z †jÝ KZ…©K Av‡jv AcmvwiZ n‡q †iwUbvq we¤^ MVb K‡i| †iwUbv †_‡K gw¯—‡®‹ MgbKvix iW I †Kvb †Kv‡li g‡a¨ †Kvb¸‡jv eY© ms‡e`bkxj| wZb ai‡Yi †Kvb †Kvl Av‡Q- bxjeY©, jvjeY© Ges meyR eY© ms‡e`bkxj †Kvl| †Kv‡bv eY© hZB wgkÖ ev RwUj †nvK bv †Kb †PvL mKj eY©‡K gvÎ wZbwU e‡Y© aviY K‡i Ges gw¯—‡®‹ Z_¨ †cÖiY K‡i| gw¯—®‹ Avevi we‡kl cÖwµqvq eY©¸‡jv Avjv`v K‡i †`q| Gfv‡eB Avgiv iwOb e¯‘i Av‡jvKxq Dcjw× cvB| 
 1 Gi (M) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| DËi : 1.99 × 108 ms1
 †`Iqv Av‡Q,
	KvP gva¨‡g AvcZb †KvY, i = 28
cÖwZmwiZ iwk¥ we‡f`Zj †N‡l †M‡j cÖwZmiY †KvY, r = 90
G‡¶‡Î, AvcZb †KvY, i = ?
Avgiv Rvwb,
 = ga = 0.604
ev, sin i = 0.604  sin 90 = 0.664
 i = 41.61
AZGe, AvcZb †KvY e„w× Ki‡Z n‡e (41.61  28) = 13.61| A_©vr AvcZb †KvY c~‡e©i Zzjbvq 13.61 evov‡j cÖwZmwiZ iwk¥ we‡f`Zj †N‡l hv‡e|
 


	[P. †ev. 2016]
K.	eµZvi †K›`ª Kx? 	1
L.	wPwKrmv‡¶‡Î AcwUK¨vj dvBev‡ii e¨envi wjL| 	2
M.	†jÝwUi ¶gZv wbY©q Ki|	3
N.	D³ †jÝwU †Pv‡Li Kx ai‡bi Î“wU `~ixKi‡Y mnvqK? wPÎmn e¨vL¨v Ki| 	4
13 bs cÖ‡kœi DËi
 †j‡Ýi †Kv‡bv c„ô †h †Mvj‡Ki Ask we‡kl †mB †Mvj‡Ki †K›`ª‡K †j‡Ýi H c„‡ôi eµZvi †K›`ª e‡j|
 wPwKrmv †¶‡Î G‡Ûv¯‹wc Gi gva¨‡g cvK¯’jxi ¶Z, i³evnx agbx ev wkivi eK ev n„`wc‡Êi fvjf¸‡jvi wµqv †`Lvi Rb¨ AcwUK¨vj dvBevi e¨en„Z nq| 
 DÏxcK n‡Z cvB,
	†jÝwUi, 2f = 40 cm
	 †dvKvm `~iZ¡, f =  cm = 20 cm = 0.2 m
	†jÝwUi ¶gZv, P = ?
Avgiv Rvwb,
	P =   =   = 5 D (Ans.)
 8 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
   

             [P. †ev. 2015]
K.	wbqwgZ cÖwZdjb Kv‡K e‡j? 	1
L.	evqyi mv‡c‡¶ nxi‡Ki cÖwZmiYv¼ 2.42 ej‡Z Kx †evSvq? 	2
M.	†jÝwUi ¶gZv wbY©q Ki| 	3
N.	†Kv‡bv e¨w³ `~‡ii e¯—y ¯úó †`L‡Z cvb wKš—y Kv‡Qi e¯—y ¯úó †`L‡Z cvb bv| DÏxc‡Ki ai‡bi †jÝwU Zvi mgm¨v mgvavb Ki‡Z cvi‡e wK? iwk¥ wPÎmn we‡klY Ki| 	4
14 bs cÖ‡kœi DËi
 hw` GK¸”Q mgvš—ivj Av‡jvKiwk¥ †Kv‡bv gm„Y Z‡j AvcwZZ n‡q cÖwZdj‡bi ci mgvš—ivj iwk¥¸”Q ev Awfmvix ev Acmvix iwk¥¸‡”Q cwiYZ nq Z‡e G ai‡bi cÖwZdjb‡K Av‡jvi wbqwgZ cÖwZdjb e‡j| 
 evqyi mv‡c‡¶ nxi‡Ki cÖwZmiYv¼ 2.42 ej‡Z eySvq, evqy n‡Z nxi‡K Av‡jvKiwk¥ cÖ‡e‡ki mgq AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvBb AbycvZ 2.42; cybivq, evqy‡Z Av‡jvi †eM I nxi‡K Av‡jvi †e‡Mi AbycvZ 2.42|  
 †`Iqv Av‡Q, †j‡Ýi †dvKvm `~iZ¡  = 25cm = 0.25m 
†ei Ki‡Z n‡e, †j‡Ýi ¶gZv, P = ? 
Avgiv Rvwb, P =  = 4m–1 = 4D (Ans.) 
 †Kv‡bv e¨w³ `~‡ii e¯—y ¯úó †`L‡Z cvb, wKš—y Kv‡Qi e¯—y ¯úó †`L‡Z cvb bv| G‡¶‡Î H e¨w³ `xN©`„wó Î“wU‡Z Avµvš—| DÏxc‡Ki DËj ev Awfmvix †jÝwU Zvi mgm¨v mgvavb Ki‡Z cvi‡e| iwk¥wPÎ weeiY wbæiƒc: 
cÖwZKvi: †Pv‡Li †j‡Ýi Awfmvix ¶gZv K‡g hvIqvi Rb¨ G Î“wUi D™¢e nq| ZvB G Î“wU `~i Kivi Rb¨ Z_v D³ †Pv‡Li Awfmvix ¶gZv evov‡bvi Rb¨ mnvqK †jÝ wn‡m‡e DËj †jÝ e¨envi Kiv nq|


ZvQvov GKgvÎ DËj †jÝB j¶¨e¯—yi †P‡q `~‡i †mvRv Aev¯—e we¤^ MVb K‡i e‡j G‡¶‡Î †Pv‡Li †j‡Ýi mnvqK †jÝ wn‡m‡e Ggb ¶gZv Z_v †dvKvm `~iZ¡wewkó DËj †jÝ e¨envi Ki‡Z n‡e hv ¯^vfvweK †Pv‡Li wbKU we›`y N G ¯’vwcZ j¶e¯—yi we¤^ Î“wUc~Y© †Pv‡Li wbKU we›`y O †Z MVb K‡i| Zvn‡j N we›`y‡Z ¯’vwcZ j¶e¯—y †_‡K AvMZ iwk¥¸”Q mnvqK †jÝ ev Pkgv wn‡m‡e e¨en„Z DËj †j‡Ý cÖwZm„Z n‡q O we›`y‡Z Aev¯—e we¤^ MVb Ki‡e| G we¤^wU Î“wUc~Y© †Pv‡Li wbKU we›`y‡Z MwVZ nIqvq †PvL webv †K¬‡k Zv †`L‡Z cv‡e|

    	[wm. †ev. 2017]45
30
gva¨g (b)
gva¨g (a)
P
O
Q

K.	cÖwZmiv¼ Kx?	1
L.	gvbe‡`‡n `yÕwU †PvL _vKv myweavRbK †Kb?	2
M.	(a) gva¨‡gi Av‡cw¶K cÖwZmiv¼ wbY©q Ki|	3
N.	DÏxc‡Ki gva¨g `ywU ci¯úi wewbgq Kiv n‡j Ges PO iwk¥ GKB Awfgy‡L AvcwZZ n‡j Kx NU‡e? MvwYwZK we‡klYmn gZvgZ `vI|	4
15 bs cÖ‡kœi DËi
 GK †Rvov wbw`©ó gva¨g I GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ GK gva¨g †_‡K Aci gva¨‡g cÖwZm„Z n‡j AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ‡K cÖ_g gva¨‡gi mv‡c‡¶ wØZxq gva¨‡gi cÖwZmiYv¼ e‡j|
 `ywU †PvL _vKvi myweav:
i. 	`ywU e¯‘i cÖK…Z Ae¯’vb m¤ú‡K© aviYv R‡š§|
ii. 	`ywU e¯‘i cvi¯úwiK `~iZ¡ mg‡Ü mwVK aviYv R‡š§|
iii. 	e¯‘ m¤ú‡K© wÎgvwÎK aviYv ¯úó nq|
 †`Iqv Av‡Q, 
	AvcZb †KvY, i = 45
	cÖwZmiY †KvY, r = 30
a-gva¨g mv‡c‡¶ b gva¨‡gi cÖwZmiYv¼, ab = ?
Avgiv Rvwb,
	ab =  =  =  = 
= 1.41 
 (a) gva¨‡gi Av‡cw¶K cÖwZmiv¼ A_©vr b gva¨‡gi mv‡c‡¶ a gva¨‡gi cÖwZmiv¼ ba =  = = 0.709 an (Ans.)
 M bs n‡Z †`Lv hvq ab > 1 myZivs b gva¨g a gva¨g A‡c¶v Nb| GLb gva¨gØq ci¯úi ¯’vb wewbgq Ki‡j Av‡jvK iwk¥ Nb †_‡K nvjKv gva¨‡gi we‡f` Z‡j AvcwZZ n‡e| G‡¶‡Î Kx NU‡e Zv wbf©i Ki‡e AvcZb †KvY I msKU †Kv‡Yi gv‡b Dci| msKU †KvY c n‡j Avgiv cvB,
ab = 
ev, sinc =  =  = 0.707
 c = 44.901
†h‡nZz AvcZb †KvY i (45)  c †m‡nZz c~Y© Af¨š—ixY cÖwZdjb NU‡e|
	 
	[image: ]


		[wm. †ev. 2016]
K.	†ø‡ji m~ÎwU wjL| 	1
L.	iƒcvi Av‡cw¶K Zvc 230 Jkg1K1 ej‡Z Kx eyS? 	2
M.	KuvP gva¨‡g Av‡jvi †eM wbY©q Ki|	3
N.	AB eivei Av‡jv Avm‡Z n‡j AvcZb †Kv‡Yi gvb Kxiƒc cwieZ©b n‡e iwk¥wPÎ A¼b K‡i MvwYwZKfv‡e we‡klY Ki| 	4
16 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g I GKwU wbw`©ó i‡Oi Av‡jvi Rb¨ AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ me©`v aª“e _v‡K| 
 iƒcvi Av‡cw¶K Zvc 230Jkg–1 K–1 ej‡Z eySvq 1kg f‡ii iƒcvi ZvcgvÎv 1K e„w× Ki‡Z cÖ‡qvRbxq Zvc `iKvi 230J| 
 1 Gi (M) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
 12 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
 iÄb `kg †kÖwYi QvÎ| †Pv‡Li mgm¨vi Rb¨ †m P¶z we‡kl‡Ái wbKU †Mj| Wv³vi Zvi †PvL cix¶v K‡i Zv‡K 5cm †dvKv‡mi `~i‡Z¡i GKwU AeZj †j‡Ýi Pkgv e¨envi Ki‡Z ej‡jb|  

        [wm. †ev. 2015]
K.	Av‡jvK †K›`ª Kv‡K e‡j? 	1
L.	mij †cwi‡¯‹v‡c Kgc‡¶ `yÕwU mgZj `c©Y e¨envi Kiv nq †Kb? 	2
M.	Wv³v‡ii civgk© Abyhvqx iÄ‡bi †j‡Ýi ¶gZv KZ? 	3
N.	Wv³v‡ii civgk© Abyhvqx iÄb‡K †jÝ Kxfv‡e `~‡ii wRwbm †`L‡Z mvnvh¨ Ki‡e?	4
17 bs cÖ‡kœi DËi
 †j‡Ýi g‡a¨ cÖavb A‡¶i Ici Aew¯’Z GKwU wbw`©ó we›`y, hvi ga¨ w`‡q †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô †_‡K wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvš—ivjfv‡e wbM©Z nq, Zv‡K Av‡jvK †K›`ª e‡j| 
 Av‡jvi µwgK cÖwZdjb e¨envi K‡i †cwi‡¯‹vc ˆZwi Kiv nq| GKwU j¤^v AvqZvKvi KvV ev avZe b‡ji g‡a¨ `ywU mgZj `c©Y‡K ci¯ú‡ii mgvš—ivj Ges b‡ji A‡¶i mv‡_ 45 †KvY K‡i ivLv nq| `~‡ii e¯—y †_‡K mgvš—ivj Av‡jvKiwk¥ cÖ_‡g M1 `c©‡Y Awfj‡¤^i mv‡_ 45 †Kv‡Y AvcwZZ nq| AvcwZZ iwk¥ M1 `c©Y Øviv 45 †Kv‡Y cÖwZdwjZ n‡q b‡ji A¶ eivei G‡m M2 `c©‡Y AvcwZZ nq| Av‡jvK iwk¥ M2 `c©‡Y cybivq cÖwZdwjZ n‡q Abyf‚wgKfv‡e †Pv‡L c‡o d‡j e¯—ywU †`Lv hvq| mgZj `c©Y e¨envi K‡i Gfv‡e Av‡jvK iwk¥i w`K cwieZ©b K‡i Avgiv mivmwi †`L‡Z cvB bv Ggb e¯—y‡KI †`L‡Z cvB| G‡¶‡Î GKwU gvÎ `c©Y e¨envi Kiv n‡j j¶¨e¯—y Kvw•¶Z fw½‡Z †`L‡Z cvIqv m¤¢e bq| ZvB mij †cwi‡¯‹v‡c Kgc‡¶ `ywU mgZj `c©Y e¨envi Kiv nq|  
 DÏxc‡Ki g‡Z, 
e¨en„Z AeZj †j‡Ýi †dvKvm `~iZ¡, f = –5cm = –0.05m 
†ei Ki‡Z n‡e Gi ¶gZv, P = ?
Avgiv Rvwb, P =  
	=   
	= –20 m–1 
	= –20 D (Ans.) 
 


g‡b Kwi, Î“wUc~Y© †Pv‡Li `~i we›`y F A_©vr F Gi †P‡q `~‡i Aew¯’Z †Kv‡bv e¯—y G †PvL †`L‡Z cvq bv| †Pv‡Li ¶xY`„wó Î“wU `~i Kivi Rb¨ AeZj †jÝ Pkgv wn‡m‡e e¨envi Kiv nq| GKwU Î“wUMÖ¯— †PvL `~‡ii wRwbm fv‡jvfv‡e †`L‡Z cvq bv wKš—y Kv‡Qi wRwbm ¯úó †`L‡Z cvq| G‡¶‡Î †Pv‡Li ¯úó `k©‡bi wbKU we›`y 25 cm GiI Kg n‡Z cv‡i| Aw¶‡Mvj‡Ki e¨vmva© †e‡o †M‡j ev †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ K‡g †M‡j A_©vr Awfmvix ¶gZv †e‡o †M‡j G ai‡bi Î“wU †`Lv †`q| ZvB G Î“wU `~i Kivi Rb¨ Z_v †Pv‡Li †j‡Ýi Awfmvix ¶gZv Kgvevi Rb¨ mnvqK †jÝ ev Pkgv wn‡m‡e AeZj †jÝ e¨envi Kiv nq| ZvQvov GKgvÎ AeZj †jÝB j¶e¯—yi †P‡qI wbK‡U †mvRv I Aev¯—e we¤^ MVb K‡i e‡j G‡¶‡Î †Pv‡Li †j‡Ýi mvg‡b mnvqK †jÝ ev Pkgv wn‡m‡e Ggb ¶gZv Z_v †dvKvm `~iZ¡wewkó AeZj †jÝ e¨envi Ki‡Z n‡e hv Amxg `~i‡Z¡ Aew¯’Z j¶¨e¯—yi we¤^ Î“wUc~Y© †Pv‡Li `~i we›`y‡Z MVb K‡i|
 +2.5D ¶gZvwewkó GKwU †j‡Ýi cÖavb A‡¶i Dci †jÝ †_‡K 20 cm `~‡i GKwU j¶¨e¯‘ ivLv Av‡Q|	[h. †ev. 2017]
K.	†ZRw¯µqZv K‡K e‡j?	1
L.	¯^vfvweK †Pv‡L †h †Kv‡bv `~i‡Z¡i e¯‘B †`Lv hvq †Kb? e¨vL¨v Ki|	2
M.	D³ †jÝ n‡Z e¯‘wUi we‡¤^i `~iZ¡ wbY©q Ki|	3
N.	Dc‡iv³ †jÝ w`‡q †Pv‡Li †Kvb Î“wUi cÖwZKvi Kiv nq Zv iwk¥wPÎ AsKb K‡i eywS‡q `vI|	4
18 bs cÖ‡kœi DËi
[8bs cÖ‡kœi mgvavb `ªóe¨]
	
	[image: ]


		[h. †ev.2016]
K.	µvwš— †KvY Kv‡K e‡j? 	1
L.	c~Y©Af¨š—ixY cÖwZdj‡bi kZ©¸‡jv Kx? 	2
M.	AB Av‡jvKiwk¥ cvwb‡Z cÖ‡ek Kivi ci 11 w`K cwieZ©b Ki‡j evqy mv‡c‡¶ cvwbi cÖwZmiYv¼ wbY©q Ki|	3
N.	DÏxc‡Ki cvÎwU mgy‡`ªi cvwb Øviv c~Y© Ki‡j cÖwZmiYv‡¼i gvb 1.40 n‡j Av‡jvKiwk¥ AvcwZZ iwk¥ †_‡K KZUv †eu‡K hv‡e we‡klY Ki| 	4
19 bs cÖ‡kœi DËi
 wbw`©ó i‡Oi Av‡jvK iwk¥ Nb gva¨g †_‡K nvjKv gva¨‡g cÖwZmi‡Yi mgq AvcZb †Kv‡Yi †h gv‡bi Rb¨ cÖwZmiY †KvY GK mg‡KvY nq Zv‡K H nvjKv gva¨‡gi mv‡c‡¶ Nb gva¨‡gi µvwš— †KvY e‡j|
 c~Y© Af¨š—ixb cÖwZdj‡Yi kZ© `yBwU| h_v:
i. 	Av‡jvK iwk¥‡K Aek¨B Nb gva¨g †_‡K nvjKv gva¨‡gi Awfgy‡L †h‡Z n‡e Ges `yB gva¨‡gi we‡f` Z‡j AvcwZZ n‡Z n‡e|
ii. 	Nb gva¨‡g AvcZb †KvY µvwš— †Kv‡Yi †P‡q eo n‡Z n‡e|
 GLv‡b, AvcZb †KvY, i = 90  60 = 30
Av‡jvK iwk¥ evqy †_‡K cvwb‡Z cÖ‡ek Ki‡j cÖwZmwiZ iwk¥ Awfj‡¤^i w`‡K †eu‡K hvq|
 cÖwZmiY †KvY, r = (30  11)
	= 19
evqyi mv‡c‡¶ cvwbi cÖwZmiYv¼, aw = ?
Avgiv Rvwb, aw = 
	= 
	aw = 1.53 (Ans.)
 GLv‡b, evqyi mv‡c‡¶ mgy‡`ªi cvwbi cÖwZmiYv¼,
	aw = 1.40
	AvcZb †KvY, i = 30
	cÖwZmiY †KvY, r = ?
Avgiv Rvwb, aw   = 
	ev,	1.40 = 
	ev,	sin r = 
	ev,	sin r = 0.357
	ev,	r = sin1 (0.357)
	ev,	r = 20.92
Av‡jvKiwk¥ AvcwZZ iwk¥ n‡Z Awfj‡¤^i w`‡K 
(30  20.92) = 9.08 †eu‡K hvq|
 40cm eµZvi e¨vmv‡a©i GKwU DËj †j‡Ýi cÖavb A‡¶i Ici Av‡jvK †K›`ª †_‡K 25cm `~‡i GKwU j¶¨e¯—y ivLv n‡jv| 
	[h. †ev.2015] 
K.	cÖwZmiYv¼ Kv‡K e‡j? 	1
L.	Av‡jvi cÖwZmiY nIqvi KviY e¨vL¨v Ki| 	2
M.	†jÝwUi ¶gZv KZ? 	3
N.	hw` j¶¨e¯—y Zvi Ae¯’vb †_‡K 10cm mvg‡b Ges wcQ‡b miv‡bv nq Z‡e cÖwZwe‡¤^i cÖK…wZ GKB n‡e wK? iwk¥wP‡Îi mvnv‡h¨ gZvgZ `vI| 	4
20 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g Ges †Kv‡bv GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ GK gva¨g †_‡K Aci gva¨‡g cÖwZm„Z n‡j AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ‡K cÖ_g gva¨g mv‡c‡¶ wØZxq gva¨‡gi cÖwZmiYv¼ e‡j| 
 Av‡jvi cÖwZmiY nIqvi KviY n‡jv wewfbœ gva¨‡g Av‡jvi †e‡Mi wfbœZv| Av‡jvKxq nvjKv gva¨g †_‡K Nb gva¨‡g Av‡jvi cÖwZmi‡Yi mgq Av‡jvKiwk¥ Awfj‡¤^i w`‡K †eu‡K hvq| wKš—y Nb gva¨‡g †_‡K nvjKv gva¨‡g Av‡jvi cÖwZmi‡Yi †ejvq Av‡jvKiwk¥ Awfj¤^ †_‡K `~‡i m‡i hvq| `ywU wfbœ gva¨g nIqv m‡Ë¡I gva¨gØ‡qi Av‡jvKxq NbZ¡ mgvb n‡j A_©vr gva¨gØ‡q Av‡jvi †eM mgvb n‡j GK gva¨g n‡Z Aci gva¨‡g Av‡jvi Mg‡bi †ejvq Av‡jvK iwk¥i w`K cwieZ©b N‡U bv, A_©vr Av¶wiK A‡_© cÖwZmiY N‡U bv|
 †`Iqv Av‡Q, 
DËj †j‡Ýi †dvKvm `~iZ¡, f = 20 cm = 0.2 m 
†ei Ki‡Z n‡e Gi ¶gZv, P = ? 
Avgiv Rvwb, P =  =  = 5m–1 = 5D (Ans.)
 hw` j¶¨e¯—y Zvi Ae¯’vb †_‡K 10cm mvg‡b miv‡bv nq Z‡e Gi Ae¯’vb n‡e †j‡Ýi Av‡jvK †K›`ª Ges cÖavb †dvKv‡mi g‡a¨| †m‡¶‡Î Aev¯—e I †mvRv cÖwZwe¤^ †j‡Ýi GKB cv‡k MwVZ n‡e, hv wb‡Pi iwk¥wPÎ n‡Z ¯úó| 

Avevi, j¶¨e¯—y hw` Zvi Ae¯’vb †_‡K 10cm †cQ‡b miv‡bv nq Z‡e j¶e¯—yi Ae¯’vb n‡e †jÝ n‡Z  Ges 2 `~i‡Z¡i g‡a¨| †m‡¶‡Î ev¯—e I Dëv cÖwZwe¤^ †j‡Ýi cv‡k MwVZ n‡e hv wb‡Pi iwk¥wPÎ n‡Z ¯úó `„k¨gvb|


myZivs hw` j¶¨e¯—y Zvi Ae¯’vb †_‡K 10cm mvg‡b Ges wcQ‡b miv‡bv nq Z‡e cÖwZwe‡¤^i cÖK…wZ GKB n‡e bv|
 


[e. †ev.2015]
K.	`š— wPwKrmvq †Kvb ai‡bi `c©Y e¨envi Kiv nq? 	1
L.	†j‡Ýi ¶gZv –3.5d ej‡Z Kx eySvq? 	2
M.	A wP‡Î P n‡Z 16 †m.wg. `~‡i e¯—y _vK‡j we‡¤^i Ae¯’vb, AvK…wZ I cÖK…wZ wPÎ Gu‡K eY©bv Ki| 	3
N.	P¶z †j‡Ýi ¶gZv †e‡o hvIqvi Kvi‡Y m„ó Î“wUwU cÖwZKv‡i Dc‡ii †Kvb †jÝwU Dc‡hvMx-Zyjbvg~jK we‡kl‡Yi gva¨‡g gZvgZ `vI| 	4
21 bs cÖ‡kœi DËi
 `Ê wPwKrmvq AeZj `c©Y e¨envi Kiv nq| 
 †j‡Ýi ¶gZv, P = –3.5 d = –3.5m–1 
†j‡Ýi †dvKvm `~iZ¡, f =  =  = –0.286m 
myZivs †j‡Ýi ¶gZv –3.5d ej‡Z eySvq, †jÝwU AeZj †jÝ Ges Gi †dvKvm `~iZ¡ 0.286m|  
 DÏxc‡Ki A wP‡Î AeZj `c©‡Yi eµZvi e¨vmva©, r = 40 cm Gi †dvKvm `~iZ¡,  f =  =  = 20 cm > 16 cm 
myZivs A wP‡Î P n‡Z 16 cm `~‡i e¯—y _vKv gv‡b, AeZj `c©‡Yi †dvKvm `~i‡Z¡i g‡a¨ j¶¨e¯—y ivLv| AZGe G‡¶‡Î, Aev¯—e we‡¤^i Ae¯’vb n‡e `c©‡Yi †cQ‡b; we¤^wU j¶¨e¯—yi Zyjbvq weewa©Z Ges †mvRv n‡e hv wb‡Pi iwk¥wPÎ n‡Z ¯úó| 


 P¶z †j‡Ýi ¶gZv †e‡o †M‡j n«¯^ `„wó Î“wU †`Lv †`q| G Î“wU cÖwZKv‡i DÏxc‡Ki wP‡Îi C †jÝwU (AeZj) Dc‡hvMx| 
evwK Ask 17 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨|
 Avjx Ges †ejvj, `yBRb e¨w³i Î“wUc~Y© †Pv‡Li wbKUwe›`y Ges `~iwe›`y wb‡Pi Q‡K †`Iqv n‡jv :
	e¨w³
	wbKUwe›`y
	`~iwe›`y

	Avjx
	15 cm
	100 cm

	†ejvj
	35 cm
	Amxg



A  [wm‡jU K¨v‡WU K‡jR]
K.	Av‡jvK‡K›`ª wK?	1
L.	evZv‡mi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼ 1.52 ej‡Z wK eySvq?	2
M.	Avjxi e¨en„Z Pkgvi †j‡Ýi ¶gZv †ei K‡iv|	3
N.	†ejv‡ji e¨en„Z Pkgvi †j‡Ý cÖwZwe¤^ MVb iwk¥wP‡Îi mvnv‡h¨ e¨vL¨v K‡iv|	4
22 bs cÖ‡kœi DËi
 Av‡jvK †K›`ª n‡jv †j‡Ýi g‡a¨ cÖavb A‡¶i Dci Aew¯’Z GKwU wbw`©ó we›`y, hvi ga¨ w`‡q †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô †_‡K wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvš—ivjfv‡e wbM©Z nq|
 evZv‡mi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼ 1.52 ej‡Z †evSvq evqy †_‡K Av‡jv Kuv‡P Zxh©Kfv‡e cÖ‡ek Ki‡j AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ 1.52|
 4 Gi (M) bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| 
 4 Gi (N) bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| 
 ai, GKwU DËj †j‡Ýi †dvKvm `~iZ¡ 10 cm †jÝwU †mB Mvm Øviv MwVZ Zvi cÖwZmiYv¼ 1.5 cÖavb A‡¶i Dci GKwU e¯‘ ivLv n‡jv| 3108ms–1 †e‡M Av‡jv †j‡Ý AvcwZZ n‡jv Ges cÖwZwe¤^ MwVZ n‡jv| GB †¶‡Î, |m| = 3	A  [cvebv K¨v‡WU K‡jR]
K.	cÖavb A¶ Kv‡K e‡j?	1
L.	†j‡Ýi ¶gZv wK e¨vL¨v K‡iv|	2
M.	†j‡Ý Av‡jvi †eM †ei K‡iv|	3
N.	ÒcÖ`Ë weea©‡b m` I Am` Dfq we¤^ MwVZ n‡eÓ Dw³wUi mv‡_ Kx Zzwg mngZ?  †Zvgvi aviYvwU MvwYwZKfv‡e cÖgvY K‡iv|	4
23 bs cÖ‡kœi DËi
 †j‡Ýi `ywU †Mvjxq c„‡ôi eµZvi †K›`ª‡K †hvM Ki‡j †h mij‡iLv cvIqv hvq, Zv‡K H †j‡Ýi cÖavb A¶ e‡j| A
 †Kvb †j‡Ýi Awfmvix ev Acmvix Kivi mvg_©¨‡K D³ †j‡Ýi ¶gZv e‡j| A
†j‡Ýi ¶gZv‡K cÖKvk Kiv nq Gi †dvKvm `~i‡Z¡i wecixZ ivwk wn‡m‡e| GK¸”Q mgvš—ivj Av‡jvK iwk¥ †j‡Ý cÖwZmi‡Yi ci †jÝ †_‡K †h `~i‡Z¡ wgwjZ nq ev †h `~iZ¡ †_‡K Acm„Z n‡”Q e‡j g‡b nq ZvB Gi †dvKvm `~iZ¡| A_©vr †j‡Ýi ¶gZv Øviv †evSv‡bv nq †h Zv Av‡jvK iwk¥‡K cÖwZmi‡Yi ci KZ `ª“Z ev KZ wbK‡U Awfmvix ev Acmvix K‡i|
 GLv‡b, A
	†j‡Ýi cÖwZmiYv¼, g = 1.5
	k~b¨ gva¨‡g Av‡jvi †eM, co = 3  108 ms–1
	†j‡Ý Av‡jvi †eM, cg = ?
Avgiv Rvwb, g = 
ev, cg = 
ev, cg =  ms–1
 cg = 2  108 ms–1 
 DÏxc‡K, A
	DËj †j‡Ýi †dvKvm `~iZ¡, f = 10 cm
	weea©b, |m| = 3
aiv hvK,
	j¶¨e¯‘i `~iZ¡ = u
	cÖwZwe‡¤^i `~iZ¡ = v
Avgiv Rvwb, |m| = 3
ev,  = 3
 |v| = 3u
ev¯—e cÖwZwe‡¤^i †¶‡Î, v = 3u
  +  = 
ev,  +  = 
ev,  = 
ev,  = 
 u =  cm.
Aev¯—e cÖwZwe‡¤^i †¶‡Î, 
v = –3u
  +  = 
ev,  +  = 
ev,  = 
ev,  = 
 u =  cm.
myZivs, cÖ`Ë weea©‡b m` I Am` we¤^ MwVZ n‡e hw` j¶¨e¯‘ †jÝ n‡Z h_vµ‡g  cm I  cm `~‡i ivLv nq|
AZGe, cÖ`Ë weea©‡b m` I Am` Dfq we¤^ MwVZ n‡Z cv‡i|
 
	e¨w³i bvg
	wbKU we›`y
	`~i we›`y

	R¨vK
	1m
	

	wRj
	
	 80cm


[†dŠR`vinvU K¨v‡WU K‡jR]
K.	weea©‡bi msÁv `vI|	1
L.	hvbevn‡bi wcQ‡bi `„k¨ †`Lvi `c©Y wn‡m‡e Avgiv DËj `c©Y e¨envi Kwi †Kb?	2
M.	wR‡ji Rb¨ cÖ‡qvRbxq †j‡Ýi †dvKvm `~iZ¡ wbY©q K‡iv| 	3
N.	R¨v‡Ki Î“wU ms‡kva‡bi wPÎ Gu‡K †`LvI Ges Gi Rb¨ Kx ai‡bi †jÝ e¨en„Z n‡q‡Q? MvwYwZK we‡kl‡Yi gva¨‡g gš—e¨ K‡iv|	4 
24 bs cÖ‡kœi DËi
 we‡¤^i ˆ`N©¨ I j¶¨e¯‘i ˆ`‡N©¨i AbycvZ‡K weea©b e‡j| A
 wbLuyZ I wbivc‡` Mvwo Pvjv‡Z n‡j PvjK‡K ïay Mvwoi mvg‡b bq GKB mv‡_ wcQ‡b Ges cv‡k wK Av‡Q G e¨vcv‡iI mRvM _vK‡Z nq| GRb¨ Mvwo‡Z jywKs Mvm e¨envi Kiv nq| GB jywKs Mv‡m †cQ‡bi `„k¨ †`Lvi Rb¨ DËj `c©Y e¨en„Z nq KviY DËj `c©‡Y †h †Kvb e¯‘i Am` †mvRv I e¯‘i †P‡q †QvU we¤^ MwVZ nq| d‡j †QvU DËj `c©‡Yi wcQ‡bi mgMÖ RvqMvi cÖwZwe¤^ †`Lv m¤¢e nq| A
 GLv‡b, A
	wR‡ji †Pv‡Li `~iwe›`y  = 80cm
A_©vr wRj `~‡ii wRwbm fv‡jvfv‡e †`L‡Z cvq bv, wKš‘ Kv‡Qi wRwbm ¯úó †`L‡Z cvq|
wR‡ji GB Î“wU ms‡kva‡bi Rb¨ mnvqK †jÝ ev Pkgv wn‡m‡e AeZj †jÝ e¨envi Ki‡Z n‡e| G‡¶‡Î †j‡Ýi †dvKvm `~iZ¡  n‡j,
	Avgiv Rvwb,
	 =  + 
ev,  =  + 
ev,  =  
ev,  =  80cm
	GLv‡b,
j¶¨e¯‘i `~iZ¡, u = 
Aev¯—e cÖwZwe‡¤^i `~iZ¡, 
           v =  80cm


AeZj †j‡Ýi †dvKvm `~iZ¡ 80cm nIqv cÖ‡qvRb| (Ans.)
 DÏxcK n‡Z, R¨v‡Ki wbKU we›`y = 1m A
A_©vr R¨v‡Ki †PvL `xN© ev nvBcvi‡g‡Uªvwcqv m¤úbœ `„wó| GB Î“wUMÖ¯— †PvL `~‡ii wRwbm †`L‡Z cvq wKš‘ Kv‡Ri wRwbm †`L‡Z cvq bv| GB †Pv‡Li wbKU we›`y ¯^vfvweK †Pv‡Li wbKU we›`y 25cm Gi †_‡K †ewk| †Pv‡Li †j‡Ýi Awfmvix ¶gZv K‡g hvIqvi `i“b G Î“wUi D™¢e nq| Gi Rb¨ †Pv‡Li Awfmvix ¶gZv evov‡Z nq| GR‡b¨ mnvqK †jÝ wn‡m‡e DËj †jÝ e¨envi Ki‡Z n‡e| GB Î“wU `~i Kivi Rb¨ †h mnvqK DËj †jÝ e¨en„Z nq Zv wP‡Îi gva¨‡g †`Lv‡bv n‡jv|


R¨v‡Ki †Pv‡Li wbK‡U †Kvb e¯‘ †_‡K AvMZ Av‡jvKiwk¥ †Pv‡Li †j‡Ý cÖwZmwiZ n‡q †iwUbvi †cQ‡b wgwjZ nq| GB †Pv‡Li wbKU we›`y 25cm †_‡K `~‡i m‡i O we›`y‡Z P‡j hvq| ZvB GB †Pv‡L O we›`yi wbKUeZ©x †Kvb e¯‘ †`Lv hvq bv|
Kv‡Qi wRwbm ¯úófv‡e †`Lvi Rb¨ 25cm `~i‡Z¡ ivLv e¯‘i cÖwZwe¤^ 1m `~i‡Z¡ MwVZ n‡Z n‡e| 
awi, G‡¶‡Î †dvKvm `~iZ¡  = 
Avgiv Rvwb,
	 =  +  
GLv‡b,
	j¶¨e¯‘i `~iZ¡, u = 25cm
ev¯—e cÖwZwe‡¤^i `~iZ¡, v =  1m  ( we¤^wU Aev¯—e)
		=  100cm
  =   
ev,  = 
  = 33.33 cm = 0.333m
¶gZv, P =  =  = + 3D
myZivs R¨v‡Ki GB Î“wU `~i Kivi Rb¨ + 3D ¶gZvi GKwU DËj †jÝ e¨envi Ki‡Z n‡e|
 


A  [Kzwgjv K¨v‡WU K‡jR]
K.	Av‡jvi cÖwZmiYv¼ ej‡Z wK eyS?	1
L.	mgvb AvKv‡ii GK LÊ KvP A‡c¶v GK LÊ nxiK †ewk D¾¡j †Kb? e¨vL¨v K‡iv| 	2
M.	DÏxc‡K KuvP gva¨‡g Av‡jvi †eM wbY©q Ki|  	3
N.	DÏxc‡Ki Av‡jv‡K i2 wK  i1 Gi mgvb n‡e, bvwK n‡e bv? MvwYwZK we‡kl‡Yi gva¨‡g hvPvB K‡iv|   	4
25 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g Ges †Kv‡bv GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ GK gva¨g †_‡K Aci gva¨‡g cÖwZm„Z n‡j AvcZb †Kv‡Yi sin I cÖwZmiY †Kv‡Yi sin Gi AbycvZ‡K H e‡Y©i Av‡jvi Rb¨ cÖ_g gva¨‡gi mv‡c‡¶ wØZxq gva¨‡gi cÖwZmiYv¼ e‡j| A
 KuvP A‡c¶v nxi‡Ki msKU ev µvwš— †KvY †QvU| ZvB GKB AvKv‡ii GKwU KuvP L‡Ê I GKwU nxiK L‡Ê Av‡jv cÖ‡ek Ki‡j KuvP L‡Ê Av‡jvi cÖwZmiY NU‡jI nxiK L‡Ê AwaKvsk Av‡jvK iwk¥ cÖwZmwiZ bv n‡q c~Y© Af¨š—ixY fv‡e cÖwZdwjZ nq| ZvB nxiK L‡Êi Af¨š—‡i Av‡jvK iwk¥ †_‡K hvq| d‡j KuvP LÊ A‡c¶v nxiK LÊ AwaK D¾¡j †`Lvq| A
 GLv‡b, A
	Kuv‡Pi cÖwZmiYv¼, ag = 1.52
Rvbv Av‡Q, evqy‡Z Av‡jvi †eM, ca = 3  108 ms–1
Kuv‡P Av‡jvi †eM, cg = ?
Avgiv Rvwb, ag = 
ev, cg = 
	= 
	= 1.97  108 ms–1 (Ans.)
 GLv‡b, A
	evqy gva¨‡gi mv‡c‡¶ KuvP gva¨‡gi cÖwZmiYv¼ = ag
awi, KuvP gva¨‡gi mv‡c‡¶ evqy gva¨‡gi cÖwZmiYv¼ = ga
Avgiv Rvwb, ag = 
Ges ga = 
Avevi, ag = 
ev,  = 
ev,  = 
wKš‘ r1 = r2 ; [ Giv ci¯úi GKvš—i †KvY]
 sin r1 = sin r2
Zvn‡j, sin i1 = sin i2
 i1 = i2
AZGe, MvwYwZK we‡kl‡Y †`Lv hvq †h, i1 I i2 mgvb n‡e|
 c`v_©weÁvb K¬v‡m wk¶K DËj I AeZj †j‡Ý cÖwZwe¤^ MVb cÖwµqv Av‡jvPbv KiwQ‡jv| †m ejj †h, AeZj †jÝ me mgq Aev¯—e Ges Lwe©Z we¤^ MVb K‡i| wKš‘ DËj †j‡Ýi †¶‡Î, Aev¯—e we¤^ MV‡b gvÎ GKwU kZ© i‡q‡Q| A	  [wSbvB`n K¨v‡WU K‡jR]
K.	e¯‘i cÖwZmiYv¼ ej‡Z Kx †evS?	1
L.	Mvwoi †nWjvB‡Ui cÖwZdjb wnmv‡e `c©Y e¨envi Kiv DwPZ †Kb?	2
M.	mvaviYfv‡e AeZj †j‡Ý j¶¨e¯‘ Ges cÖwZwe‡¤^i AbycvZ wK n‡e-MvwYwZK hyw³ e¨vL¨v K‡iv| 	3
N.	DËj †j‡Ý Aev¯—e we¤^ MVb cÖwµqvi iwk¥ wPÎ Auv‡Kv|	4
26 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g Ges †Kv‡bv GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ GK gva¨g †_‡K Aci gva¨‡g cÖwZm„Z n‡j AvcZb †Kv‡Yi sin I cÖwZmiY †Kv‡Yi sin Gi AbycvZ‡K H e‡Y©i Av‡jvi Rb¨ cÖ_g gva¨‡gi mv‡c‡¶ wØZxq gva¨‡gi cÖwZmiYv¼ e‡j| A



wP‡Î, Mvwoi †nW jvB‡Ui ev‡j¦i wcQ‡b GKwU AeZj `c©Y ivLv nq| †h‡nZz AeZj `c©‡Y AvcwZZ Av‡jvK iwk¥¸”Q mgv‡bi GKwU wbw`©ó we›`y‡Z AwfmvwiZ nq| ZvB Mvwoi mvg‡b j¶¨e¯‘ ¯úó †`Lv hvq| G‡¶‡Î, DËj `c©Y ivLv n‡j Av‡jv Pviw`‡K Qwo‡q co‡Zv d‡j mvg‡b ¯úó †`Lv †hZ bv| A
 aiv hvK,
AeZj †j‡Ýi, †dvKvm `~iZ¡ = – f
j¶¨e¯‘i `~iZ¡ = u 
cÖwZwe‡¤^i `~iZ¡ = 
Avgiv Rvwb, 
+ = – 
ev, = – – 
ev, = – 
  = 
†j‡Ý cÖwZwe¤^ Ges j¶¨e¯‘i AbycvZ‡K weea©b e‡j| weea©b m n‡j, 
|m| =  =   
 | m | = 
†h‡nZz,  u + f > f 
myZivs,   < 1 n‡e| 
A_¨vr,  |m| =  < 1 n‡e| 
myZivs AeZj †j‡Ý cÖwZwe¤^ I j¶¨e¯‘i AbycvZ me©`v 1 Gi †P‡q †QvU n‡e| 
 DËj †j‡Ý Aev¯—e we¤^ MVb cÖwKqv wb‡æ iwk¥ wP‡Îi gva¨‡g †`Lv‡bv n‡jv: 


cÖwZwe‡¤^i Ae¯’vb : j¶¨e¯‘ †j‡Ýi †h cv‡k we¤^ I †j‡Ýi †mB cv‡k j¶¨e¯‘i wcQ‡b †dvKv‡mi evB‡i| 
cÖK…wZ : Aev¯—e I †mvRv|
AvK…wZ : weewa©Z|
 MÖx®§Kvjxb QywU‡Z ivRy Zvi MÖv‡gi cyKz‡i ek©v wb‡¶c K‡i gvQ aivi wm×vš— wbj| †m GKwU gvQ †`‡L cvwbi mgZ‡ji mv‡_ 45 †Kv‡Y ek©v wb‡¶c K‡i e¨_© n‡jv| evqyi mv‡c‡¶ cvwbi cÖwZmiYv¼ 1.33| A	  [RqcyinvU K¨v‡WU K‡jR]
K.	`c©Y wK?	1
L.	gw¯—®‹ wKfv‡e `k©‡b mnvqZv K‡i?	2
M.	cvwb‡Z Av‡jvi †eM wbY©q K‡iv|	3
N.	ivRy †Kb gvQwU ai‡Z cvij bv? hyw³mnKv‡i e¨vL¨v K‡iv|	4
27 bs cÖ‡kœi DËi
 †h gm„Y Z‡j Av‡jvi wbqwgZ cÖwZdjb N‡U Zv‡K `c©Y e‡j|
 hLb `yB †Pv‡L Av‡jvKiwk¥ AvcwZZ nq ZLb cÖ‡Z¨KwU †PvL wb‡Ri †iwUbvq GKwU c„_K `ywU we¤^ MVb K‡i wKš‘ gw¯—‡®‹ `yBwU we¤^ mgš^q K‡i GKwU GKK Abyf‚wZ m„wó K‡i Ges d‡j Avgiv e¯‘i m¤ú‡K© wÎgvwÎK aviYv wb‡Z m¶g nB| Gfv‡e gw¯—®‹ `k©‡b mnvqZv K‡i| A
 †`Iqv Av‡Q,
evqyi mv‡c‡¶ cvwbi cÖwZmi¼, aw = 1.33
evqy‡Z Av‡jvi †eM, ca = 3.  108ms1
cvwb‡Z Av‡jvi †eM, cw = ?
Avgiv Rvwb, aw = 
	ev, cw	= 
		= 
 cw = 2.25  108 ms1 (Ans)
 Av‡jvKiwk¥ hLb Nb gva¨g †_‡K nvjKv gva¨‡g cÖ‡ek K‡i ZLb cÖwZmi‡Yi ci wbM©Z iwk¥ Awfj¤^ †_‡K `~‡i m‡i hvq| G‡¶‡Î e¯‘i cÖwZwe¤^ cÖK…Z Ae¯’vb †_‡K mvgvb¨ wePz¨Z nq| wb‡æv³ wPÎ Øviv e¨vL¨v Kiv hvqÑ


P we›`y †_‡K wbM©Z Av‡jvKiwk¥ cÖwZmwiZ n‡q OQ c‡_ wbM©Z nq| Q we›`y †_‡K †`L‡j g‡b nq Av‡jvKiwk¥ P we›`y †_‡K Avm‡Q| Av‡jvi cÖwZmi‡Yi Rb¨ Ggb N‡U| G‡¶‡Î P nj P we›`yi Aev¯—e cÖwZwe¤^|  A_©vr gvQwUi cÖK…Z Ae¯’vb cÖwZwe¤^ n‡Z Av‡iv wb‡P wQj| G Kvi‡Y ivRy gvQwUi cÖK…Z Ae¯’vb m¤ú‡K© aviYv Ki‡Z cv‡iwb| ZvB ivRy gvQwU wkKvi Ki‡Z cv‡i wb| 
 evqyi mv‡c‡¶ cvwb I Kuv‡Pi cÖwZmiYv¼ h_vµ‡g 1.33 Ges 1.5| Av‡jvKiwk¥ KuvP n‡Z cvwb‡Z cÖ‡ek K‡i| A
  [iscyi K¨v‡WU K‡jR]
K.	cÖwZmiYv¼ Kv‡K e‡j?	1
L.	GKB AvKv‡ii nxiK, KuvP A‡c¶v AwaK D¾¡j| e¨vL¨v K‡iv|	2
M.	cvwbi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼ KZ n‡e?	3
N.	hw` AvcZb †Kv‡Yi gvb 6250 nq Zvn‡j cÖwZmwiZ iwk¥ cvwb I Kuv‡Pi we‡f`Zj †N‡l P‡j hvq| MvwYwZK hyw³mn K_vwUi mZ¨Zv hvPvB K‡iv|	4
28 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g Ges †Kv‡bv GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ GK gva¨g †_‡K Aci gva¨‡g cÖwZm„Z n‡j AvcZb †Kv‡Yi sin I cÖwZmiY †Kv‡Yi sin Gi AbycvZ‡K H e‡Y©i Av‡jvi Rb¨ cÖ_g gva¨‡gi mv‡c‡¶ wØZxq gva¨‡gi cÖwZmiYv¼ e‡j| A 
 nxi‡Ki µvwš— †KvY 24 Aciw`‡K Kuv‡Pi µvwš—‡KvY 42| A_©vr nxi‡K Av‡jvKiwk¥ 24 A‡c¶v †ewk †Kv‡Y AvcwZZ n‡j c~Y© Af¨š—ixY cÖwZdjb N‡U Ges Kuv‡P 42 Gi †ewk †Kv‡Y Av‡jvKiwk¥ AvcwZZ n‡j c~Y© Af¨š—ixY cÖwZdjb N‡U| nxi‡K Av‡jvKiwk¥i c~Y© Af¨š—ixY cÖwZdjb AwaK N‡U| G Kvi‡Y GKB AvK…wZi nxiK KuvP A‡c¶v AwaK D¾¡j †`Lvq|  
 †`Iqv Av‡Q,
evqyi mv‡c‡¶ cvwbi cÖwZmiYv¼, aw = 1.33 
evqyi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼, aw = 1.5
cvwbi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼ wg =?
Avgiv Rvwb, wg = 
	= 
 wg = 1.128 A
 †`Iqv Av‡Q, 
AvcZb †KvY, i  = 6250
	= 62 + 
	= 62.83 
 cvwbi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼, wg = 1.128
A_©vr Kuv‡Pi mv‡c‡¶ cvwbi cÖwZmiYv¼, gw = 
	= 
Av‡jv KuvP †_‡K cvwb‡Z cÖ‡ek Kivi †¶‡Î Ges cÖwZmiY †KvY r n‡j,
gw = 
sin r = 
	= 
	= 
	sin r = 1
 r = sin1 1
	= 90
A_©vr AvcZb †Kv‡Yi gvb 62.83 n‡j cÖwZmiY †Kv‡Yi gvb 90 ev cÖwZmwiZ iwk¥ KuvP I cvwbi we‡f`Zj †N‡l P‡j hvq| A
 Kwi‡gi †`L‡Z mgm¨v nw”Qj| †m Wv³v‡ii kiYvcbœ n‡j, Wv³vi Zvi evg †Pv‡Li Rb¨ GKwU 1.5D ¶gZvi †jÝ Ges Wvb †Pv‡Li Rb¨  1.75D ¶gZvi †jÝ e¨env‡ii civgk© †`b|  A
  [ivRkvnx K¨v‡WU K‡jR]
K.	†jÝ Kv‡K e‡j?	1
L.	¯úk© Qvov `c©Y †Pbvi Dcvq Kx?	2
M.	Pkgv e¨env‡ii ci Kwi‡gi Wvb †PvL GLb Î“wU gy³Ñ GB mv‡c‡¶ GKwU iwk¥ wPÎ AuvK|	3
N.	Kwi‡gi †Kvb †PvL †Kvb AwaKZi Î“wUMÖ¯— wQj? MvwYwZKfv‡e we‡klY K‡iv|	4
29 bs cÖ‡kœi DËi
 `ywU †Mvjxq c„ô Øviv mxgve× †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j|  A
 `c©Y ¯úk© bv K‡iI `c©Y AeZj, DËj bv mgZj wPwýZ Kiv hvq| G‡¶‡Î  wewfbœ cÖKvi `c©‡Y m„ó we‡¤^i ˆewkó¨ Rvb‡Z n‡e| 
†Kv‡bv `c©‡Yi G‡Kev‡i wbK‡U GKwU AvOzj Lvovfv‡e ¯’vcb Ki‡j hw` †mvRv we¤^ j¶¨e¯—yi †P‡q eo nq Zvn‡j `c©YwU AeZj| Avevi, `c©‡Yi G‡Kev‡i wbK‡U GKwU AvOzj ¯’vcb Ki‡j hw` we¤^ †QvU nq Zvn‡j `c©YwU DËj Ges we¤^ j¶¨e¯—yi mgvb n‡j `c©YwU mgZj|
 Wv³vi Kwi‡gi Wvb †Pv‡Li Rb¨ 1.75D GKwU DËj †jÝ e¨envi Kivi civgk© †`b| myZivs Kwi‡gi Wvb †PvL `xN© `„wó nvBcvi‡g‡Uªvwcqvi Î“wU MÖ¯— †jÝ e¨env‡ii ci Kwi‡gi Wvb †PvL Î“wU gy³ nq| wb‡P GB Av‡jv‡K iwk¥ wPÎwU †`Iqv n‡jvÑ


 DÏxcK Abymv‡i,
Kwi‡gi Wvb †Pv‡Li Rb¨ mnvqK †j‡Ýi ¶gZv, P1  = + 1.75D
Ges evg †Pv‡Li Rb¨ mnvqK †j‡Ýi ¶gZv, P2 = + 1.5D
Wvb I evg †Pv‡L e¨en„Z †j‡Ýi †dvKvm `~iZ¡ h_vµ‡g f1 I f2 n‡j, f1 =  =  = 0.75m = 57cm
Ges   =  = 0.67m = 67cm


GLv‡b, ¯^vfvweK †Pv‡Li `k©‡bi wbKUZg we›`y 25cm| wP‡Î, evg †Pv‡Li wbKU we›`y Wvb †Pv‡Li wbKU we›`y †_‡K †ewk `~‡i m‡i hvq| ZvB evg †PvL †ewk Î“wUMÖ¯—| A
 wb‡Pi wPÎwU j¶¨ K‡iv Ges cÖkœ¸‡jvi DËi `vI:
[image: ]
[Rq‡`ecyi miKvwi evwjKv D”P we`¨vjq, MvRxcyi]
K.	ev¯—e we¤^ Kx?	1
L.	†j‡Ýi ¶gZv abvÍK ev FYvÍK nq †Kb? wj‡Lv|	2
M.	hw` AvcwZZ Av‡jvKiwk¥ g~j c_ n‡Z  12 m‡i hvq Z‡e cvwb mv‡c‡¶ evqyi cÖwZmiYv¼ wbY©q K‡iv| 	3
N.	evqy gva¨‡g Av‡jvi cÖwZmiY bv NUv‡bvi Rb¨ AvcZb †KvY †Kgb cwieZ©b Ki‡Z n‡e †`LvI|	4
30 bs cÖ‡kœi DËi
 †Kv‡bv we›`y n‡Z wbtm„Z Av‡jvK iwk¥¸”Q †Kv‡bv Z‡j cÖwZdwjZ ev cÖwZmwiZ nevi ci hw` wØZxq †Kv‡bv we›`y‡Z cÖK…Zc‡¶ wgwjZ nq Zvn‡j H wØZxq we›`ywU‡K cÖ_g we›`yi ev¯—e cÖwZwe¤^ e‡j| 
 †jÝ DËj ev AeZj hvB †nvK bv †Kb Gi ¶gZv (P) Gi †dvKvm `~i‡Z¡i Dci wbf©i K‡i| AeZj †j‡Ýi ¶gZv FYvÍK KviY AeZj †j‡Ýi †dvKvm `~iZ¡ Aev¯—e| Aciw`‡K DËj †j‡Ýi ¶gZv abvÍK KviY †dvKvm `~iZ¡ ev¯—e| †h‡nZz †j‡Ýi wP‡ýi cÖ_v Abymv‡i mKj Aev¯—e `~iZ¡ FYvÍK Ges ev¯—e `~iZ¡ abvÍK| AZGe G Kvi‡Y †j‡Ýi ¶gZv abvÍK ev FYvÍK nq|
	 Avgiv cvB,
	AvcZb †KvY, i = 40
Ges cÖwZmiY †KvY,
	r = (40 + 12) = 52
cvwbi mv‡c‡¶ evqyi cÖwZmiYv¼, wa = ?
Avgiv Rvwb,
		wa	= 
	



			= 
			= 0.8157 (Ans.)
 GLv‡b cvwb gva¨g n‡Z Av‡jv evqy gva¨‡g cÖwZmwiZ nIqvi NUbv AvcwZZ iwk¥i AvcZb †Kv‡Yi Dci wbf©i K‡i| cvwb gva¨‡g AvcZb †Kv‡Yi gvb µvwš— †KvY A‡c¶v †ewk n‡j Av‡jvKiwk¥ evqy gva¨‡g cÖwZmwiZ bv n‡q wb‡Ri gva¨‡g wd‡i Avm‡e|
ÔMÕ n‡Z cvB, cvwbi mv‡c‡¶ evqyi cÖwZmiYv¼,
	wa = 0.8157
µvwš— †KvY C n‡j
Avgiv Rvwb, cÖwZmiY †KvY, r = 90 nq|
A_©vr,
		aw = 
	ev,	sin C = 
	ev,	sin C = wa
		C	= sin1(0.8157)
			= 54.66
A_©vr Av‡jvKiwk¥ hw` cvwb gva¨‡g 54.66 Gi †P‡q †ewk †Kv‡Y AvcwZZ nq ZLb Av‡jvKiwk¥ evqy gva¨‡g cÖwZmwiZ bv n‡q we‡f`Z‡j m¤ú~Y© cÖwZdwjZ n‡q cybivq cvwb gva¨‡g wd‡i Avm‡e| AZGe, AvcZb †KvY me©wbæ (54.66-40) = 14.66 evov‡Z n‡e|




Dc‡ii wP‡Î GKwU AcwUK¨vj dvBevi †`Lv‡bv n‡jv| Gi dvBev‡ii cÖwZmiYv¼ 1.7 Ges Avei‡Yi cÖwZmiYv¼ 1.5|
[biwms`x miKvwi evwjKv D”P we`¨vjq, biwms`x]
K.	`c©Y Kx?	1
L.	weea©b ej‡Z Kx †evS?	2
M.	dvBev‡i Av‡jvi †eM wbY©q K‡iv| 	3
N.	AcwUK¨vj dvBeviwU‡Z c~Y© Af¨š—ixY cÖwZdj‡bi Rb¨ Av‡jvK iwk¥‡K KZ †Kv‡Y AvcwZZ n‡Z n‡e? 	4
31 bs cÖ‡kœi DËi
 †h gm„Y Z‡j Av‡jvi wbqwgZ cÖwZdjb N‡U ZvB `c©Y|
 †Kv‡bv `c©Y ev †j‡Ý MwVZ cÖwZwe‡¤^i ˆ`N©¨ I j¶¨e¯‘i ˆ`‡N©¨i AbycvZ‡K weea©b e‡j| weea©b Øviv cÖwZwe¤^ e¯‘i †P‡q AvKv‡i KZUzKz eo ev †QvU Zv cwigvc Kiv nq| hw` l ˆ`‡N©¨i GKwU e¯‘i Rb¨ †Kv‡bv `c©Y ev †j‡Ý l ˆ`‡N©¨i GKwU cÖwZwe¤^ MwVZ nq Z‡e weea©b n‡e l I l Gi Abycv‡Zi mgvb| A_©vr, weea©b = |
 GLv‡b,	dvBev‡ii cÖwZmiYv¼,  = 1.7
	k~b¨ gva¨‡g Av‡jvi †eM = 3  108 ms1
	dvBev‡i Av‡jvi †eM = ?
Avgiv Rvwb,
		 = 
 dvBev‡i Av‡jvi †eM	= 
	= 
	= 1.764  108 ms1 (Ans.)
 GLv‡b,	dvBev‡ii cÖwZmiYv¼, 1 = 1.7
	Avei‡Yi cÖwZmiYv¼, 2 = 1.5
Avgiv Rvwb,
		21 =  =  = 1.133
gva¨gØ‡qi ga¨Kvi µvwš—‡KvY C n‡j,
		21 = 
	ev,	sin C =  =  = 0.8824
		C = sin1 (0.8824) = 61.93
myZivs, AcwUK¨vj dvBeviwU‡Z c~Y© Af¨š—ixY cÖwZdj‡bi Rb¨ Av‡jvK iwk¥‡K 61.93 Gi †ewk †Kv‡Y AvcwZZ n‡Z n‡e|
 wPÎwU j¶¨ Ki Ges cÖ‡kœi DËi `vI:


[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]
K.	†j‡Ýi †dvKvm Zj Kv‡K e‡j? 	1
L.	wm‡bgvi c`©v Agm„Y nq †Kb? e¨vL¨v K‡iv|	2
M.	DÏxc‡Ki Av‡jv‡K OA j¶¨e¯‘wUi cÖwZwe‡¤^i ˆ`N©¨ wbY©q K‡iv|	3
N.	DÏxc‡Ki †jÝwU †Pv‡Li †Kvb Î“wU `~i Ki‡Z e¨en„Z nq, iwk¥wPÎ A¼b K‡i e¨vL¨v K‡iv| 	4
32 bs cÖ‡kœi DËi
 †Mvjxq `c©Y ev †j‡Ýi cÖavb †dvKv‡mi ga¨ w`‡q MgbKvix †h mgZj cÖavb A‡¶i Dci j¤^fv‡e `Êvqgvb Zv‡K †dvKvm Zj e‡j| A
 wm‡bgvi n‡j †h †Kvb ¯’vb †_‡K wm‡bgv †`L‡Z n‡j wm‡bgvi c`©v †_‡K Av‡jv mew`‡K cÖwZdwjZ n‡Z n‡e| Av‡jv mew`‡K cÖwZdwjZ n‡Z n‡j Av‡jvi wbqwgZ cÖwZdjb NUv hv‡e bv, Av‡jvi e¨vß cÖwZdjb NU‡Z n‡e| Av‡jvi e¨vß cÖwZdjb †Kej Agm„Y Z‡j N‡U| wm‡bgvi c`©v Agm„Y n‡j Av‡jv c`©vq civi mv‡_ mv‡_ mew`‡K cÖwZdwjZ nq Ges `k©K †h‡Kvb ¯’vb †_‡K wm‡bgv †`L‡Z cv‡i| ZvB wm‡bgvi c`©v Agm„Y Ki‡Z nq| A
 DÏxc‡K †`Iqv Av‡Q,	2F = 40 cm
	 †dvKvm `~iZ¡, f =  = 20 cm
	j¶¨e¯‘i `~iZ¡, u	= (20 + 15) cm
		= 35 cm
	j¶¨e¯‘i ˆ`N©¨, l = 15 cm
	cÖwZwe‡¤^i `~iZ¡, v = ?
	cÖwZwe‡¤^i ˆ`N©¨, l = ?
Avgiv Rvwb,
		 =  + 
	ev,	 =   
	ev,	 =   
	ev,	 = 
		v = 46.667 cm
Avevi,
		ˆiwLK weea©b, | m |	= 
			= 
			= 1.33
Avevi,
		| m | = 
	ev,	l = | m |  l
	ev,	l = 1.33  15
		l = 19.95 cm (Ans.) A
 8 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
 


B  [ivRDK DËiv g‡Wj K‡jR, XvKv]
K.	DËj `c©‡Yi cÖavb †dvKv‡mi msÁv `vI|	1
L.	`uv‡Zi wPwKrmvq AeZj `c©Y e¨envi Kiv nq †Kb?	2
M.	Av‡jvK iwk¥ a gva¨‡g 60° †KvY Drcbœ Ki‡j b gva¨‡g KZ †KvY Drcbœ Ki‡e wbY©q K‡iv|	3
N.	a gva¨‡g Av‡jvi †eM 3 × 108ms–1 n‡j c gva¨‡g Av‡jvi †eM KZ n‡e? MvwYwZKfv‡e we‡klY K‡iv|	4
33 bs cÖ‡kœi DËi
 cÖavb A‡¶i wbKUeZ©x I mgvš—ivj iwk¥¸”Q DËj `c©‡Y AvcwZZ n‡q cÖwZdj‡bi ci cÖavb A‡¶i Dci †h we›`y †_‡K Acm„Z n‡”Q e‡j g‡b nq Zv‡K DËj `c©‡Yi cÖavb †dvKvm e‡j| 
 `š— wPwKrmKMY AeZj `c©Y e¨envi K‡ib|
`š— wPwKrmKMY `uvZ cix¶vi mgq AeZj `c©Y‡K `uv‡Zi Lye wbK‡U a‡ib hv‡Z `c©‡Y `uv‡Zi GKwU Aev¯—e Ges weewa©Z cÖwZwe¤^ MwVZ nq| G weewa©Z cÖwZwe‡¤^i Kvi‡Y †Kv_vq `uv‡Zi mgm¨v Zv fv‡jvfv‡e †evSv hvq| GRb¨ `š— wPwKrmKMY `uvZ cix¶vi Rb¨ AeZj `c©Y e¨envi K‡ib|
 GLv‡b,
	ab = 1.52
	AvcZb †KvY, a gva¨‡g, i = 60
	cÖwZmiY †KvY, b gva¨‡g, r = ?
Avgiv Rvwb, 
	    ab = 
	ev, sin r = 
	ev, sin r = 
	ev, sin r = 
	ev, r = sin1 
	 r = 34.73 (Ans.)    A 
 GLv‡b,   A
	ab = 1.52
	bc = 0.92
a gva¨‡g Av‡jvi †eM, Ca = 3  108 ms1
b gva¨‡g Av‡jvi †eM, Cb = ?
c gva¨‡g Av‡jvi †eM, Cc = ?
Avgiv Rvwb, 
	     ab = 
	ev, Cb = 
	ev, Cb = 
	 Cb = 1.97  108 ms1
Avevi,
	     bc = 
	ev, Cc = 
	ev, Cc =  ms1
	 Cc = 2.14  108 ms1
C gva¨‡g Av‡jvi †eM = 2.14  108 ms1
 


  [XvKv †iwm‡Wbwmqvj g‡Wj K‡jR, XvKv]
K.	c~Y© Af¨š—ixY cÖwZdjb Kx?	1
L.	†cwi‡¯‹v‡c `c©Y †Kb 45° †Kv‡Y ¯’vcb Kiv nq?	2
M.	wPÎ : K G e¯‘i weea©b KZ n‡e?	3
N.	wPÎ : L †Z Aev¯—e we¤^ m„wói Rb¨ Ges GKB weea©‡bi Rb¨ e¯‘‡K KZ `~i‡Z¡ ¯’vcb Kiv †h‡Z cv‡i? e¨vL¨v K‡iv|	4
34 bs cÖ‡kœi DËi
 Av‡jvKiwk¥ Nb gva¨g †_‡K nvjKv gva¨‡gi Awfgy‡L hvIqvi c‡_ `yB gva¨‡gi we‡f`Z‡j µvwš—‡Kv‡Yi †P‡q eo gv‡bi †Kv‡Y AvcwZZ n‡j Av‡jvKiwk¥i meUzKzB `yB gva¨‡gi we‡f` Z‡j m¤ú~Y© cÖwZdwjZ n‡q Nb gva¨‡g wd‡i Av‡m| GB NUbv‡K c~Y© Af¨š—ixY cÖwZdjb e‡j|
 †cwi‡¯‹v‡c `c©Y‡K †cwi‡¯‹v‡ci †`qv‡ji mv‡_ 45 †Kv‡Y ¯’vcb Kiv nq| G‡Z e¯‘ †_‡K Av‡jv †cwi‡¯‹v‡c cÖ‡ek K‡i cÖwZdj‡bi ci †cwi‡¯‹v‡ci †`qv‡ji mgvš—iv‡j cÖwZdwjZ nq| G‡Z Av‡jv †cwi‡¯‹v‡ci †`qv‡ji †Kv_vI euvav bv †c‡q mivmwi `k©‡Ki †Pv‡L †cuŠ‡Q| 45 †Kv‡Y `c©Y ¯’vcb bv Kiv n‡j †mUv m¤¢e n‡Zv bv| 45 †KvY Qvov Ab¨ †Kv‡bv †Kv‡Y `c©Y ¯’vcb Kiv n‡j cÖwZdwjZ Av‡jv †cwi‡¯‹v‡ci †`qv‡j evav †cZ| d‡j `k©K Kvw•¶Z e¯‘ †`L‡Z †c‡Zv bv| G Kvi‡Y †cwi‡¯‹v‡c `c©Y 45 †Kv‡Y ¯’vcb Kiv nq| 
 wPÎ-K Gi `c©YwU GKwU AeZj `c©Y| myZivs Gi †dvKvm `~iZ¡ abvÍK n‡e| 
GLv‡b, `c©‡Yi †dvKvm `~iZ¡, f = + 10cm
e¯‘i `~iZ¡, u = 10cm + 5cm
	= 15cm
we‡¤^i `~iZ¡, v = ?
weea©b, | m | = ?
Avgiv Rvwb,
	     +  = 
	ev,  +  = 
	ev,  =   
	ev,  = 
	 v = 30 cm
	 | m | = 
	= 
	= 2 (Ans.)
 wPÎ-L Gi †jÝwU GKwU DËj †jÝ| DËj †j‡Ýi †dvKvm `~iZ¡ abvÍK|
 †jÝwUi †dvKvm `~iZ¡, f = + 10cm
ÔMÕ Ask n‡Z cvB, weea©b, | m | = 2
g‡b Kwi, j¶¨e¯‘i `~iZ¡ u Ges we‡¤^i `~iZ¡ v
	 | m | = 
	ev, 2 = 
	 v =  2u; [ we¤^ Aev¯—e]
Avevi,
	     +  = 
	ev,  +  = 
	ev,  = 
	ev, 2u = 10
	 u = 5 cm.
myZivs wPÎ-L †Z Aev¯—e we¤^ m„wói Rb¨ Ges GKB weea©‡bi Rb¨ e¯‘‡K Av‡jvK‡K›`ª †_‡K 5cm `~‡i cÖavb A‡¶i Dci ¯’vcb Ki‡Z n‡e|
 3  108 ms–1 Av‡jvi †eM wewkó gva¨g n‡Z wbw`©ó e‡Y©i Av‡jvi Rb¨ AvcZb †Kv‡Yi wewfbœ gv‡bi mv‡c‡¶ Aci gva¨‡g cÖwZmiY †Kv‡Yi gvb mviwY‡Z †`Iqv n‡jv:
	AvcZb †KvY
	20
	25
	28
	36

	cÖwZmiY †KvY
	13.18
	16.36
	18.23
	23.05


Aci GKwU gva¨‡gi Av‡jvi †eM 2  108 ms–1 nq|
  [mv‡jnv BmnvK miKvwi evwjKv D”P we`¨vjq, wmivRMÄ]
K.	`c©Y Kv‡K e‡j?	1
L.	`ywU †PvL _vKvi myweav e¨vL¨v Ki|	2
M.	2q gva¨g mv‡c‡¶ 1g gva¨‡gi cÖwZmivsK wbY©q Ki|	3
N.	DÏxc‡Ki Q‡Ki Z_¨¸‡jv Av‡jvi cÖwZmi‡Yi †Kv‡bv m~Î‡K mg_©b Ki‡e Kx? MvwYwZK hyw³mn we‡klY Ki|	4
35 bs cÖ‡kœi DËi
 †h gm„Y Z‡j Av‡jvi wbqwgZ cÖwZdjb N‡U Zv‡K `c©Y e‡j|
 `ywU †PvL _vKvi myweav:
i. `ywU e¯‘i cÖK…Z Ae¯’vb m¤ú‡K© aviYv R‡š§|
ii. `ywU e¯‘i cvi¯úwiK `~iZ¡ mg‡Ü mwVK aviYv R‡š§|
iii. e¯‘ m¤ú‡K© wÎgvwÎK aviYv ¯úó nq|
 GLv‡b, 
	Av‡jvi †eM =  3  108 ms–1 
	 1g gva¨g k~b¨ gva¨g|
	awi, 1g gva¨g = a Ges 2q gva¨g = b
	i = 20 Ges r = 13.18
Avgiv Rvwb,
	ab = 
	2q gva¨g mv‡c‡¶ 1g gva¨‡gi cÖwZmiv¼,
	ba 	= 
		=  
		= 0.667 (Ans.)  A 
 GLv‡b, 
	i1 = 20  r1 = 13.18
	i2 = 25  r2 = 16.36
	i3 = 28  r3 = 18.23 
	i4 = 36  r4 = 23.05 
GLb, 
	 =   =1.5 
	=  = 1.5
	 =  = 1.5 
	 =  = 1.5  
	  =  =   =  = 1.5 
cÖwZmi‡Yi 2q m~Î †_‡K Avgiv Rvwb, 
GK †Rvov wbw`©ó gva¨g I wbw`©ó i‡Oi Av‡jvi Rb¨ AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡bi mvB‡bi AbycvZ me©`v aª“e _v‡K|
myZivs DÏxc‡Ki Q‡Ki Z_¨¸‡jv Av‡jvi cÖwZmiYi 2q m~Î mg_©b K‡i| A
 A
O

[image: ]40 cm
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  [gwbcyi D”P we`¨vjq, XvKv]
K.	AeZj †jÝ Kv‡K e‡j?	1
L.	`~i-`~iv‡š— ˆe`y¨wZK ms‡KZ †cÖi‡Y AcwUK¨vj dvBevi e¨envi myweavRbK †Kb?	2
M.	†jÝwUi ¶gZv wbY©q Ki|	3
N.	†jÝwUi mvnv‡h¨ Kxfv‡e OA e¯‘i Aev¯—e, †mvRv I weewa©Z cÖwZwe¤^ cvIqv hv‡e iwk¥ wP‡Îi gva¨‡g e¨vL¨v Ki|	4
36 bs cÖ‡kœi DËi
 †h †j‡Ýi ga¨fvM mi“ Ges cÖvš— fvM µgk cyi“ Zv‡K AeZj †jÝ e‡j|
 `~i-`~iv‡š— ˆe`y¨wZK ms‡KZ †cÖi‡Y AcwUK¨vj dvBevi e¨envi myweavRbK KviY cÖvq 2000 †Uwj‡dvb ms‡KZ‡K GK m‡½ GKwU AcwUK¨vj dvBev‡ii ga¨ w`‡q mÂvjb Kiv hvq| G‡Z ms‡KZ¸‡jvi ZxeªZvi cÖvq †Kv‡bv cwieZ©b nq bv|
 13 Gi (M) bs m„Rbkxj cÖ‡kœvËi `ªóe¨|
 DÏxc‡Ki †jÝwU DËj †jÝ| DËj †j‡Ýi †dvKvm I Av‡jvK †K‡›`ªi g‡a¨ OA j¶¨e¯‘wU ¯’vcb Ki‡j OA e¯‘i Aev¯—e, †mvRv I weewa©Z cÖwZwe¤^ cvIqv hv‡e| wb‡P NUbvwU iwk¥ wP‡Îi mvnv‡h¨ e¨vL¨v Kiv n‡jv: 


O †_‡K GKwU iwk¥ Av‡jvK †K›`ª eivei I GKwU iwk¥ cÖavb A‡¶i mgvš—iv‡j we‡ePbv Ki‡j cÖwZmi‡Yi ci ci¯úi Acmvix nq| G¸‡jv‡K †cQb w`‡K evov‡j I we›`y †_‡K Acm„Z n‡”Q e‡j g‡b nq| I †_‡K cÖavb A‡¶i Dci Aw¼Z IB j¤^B OA Gi we¤^|
Ae¯’vb: j¶¨e¯‘ †j‡Ýi †h cv‡k we¤^I †j‡Ýi †mB cv‡k j¶¨e¯‘i †cQ‡b|
cÖK…wZ: Am` I †mvRv|
AvK…wZ: weewa©Z| A
 nxi‡Ki cig cÖwZmiYv¼ 2.41. cvwbi cig cÖwZmiYv¼ 1.331 evqy‡Z Av‡jvi †eM 3108ms–1|  
  [evsjv‡`k gwnjv mwgwZ evwjKv D”P we`¨vjq I K‡jR, PÆMÖvg]
K.	†jÝ Kx?	1
L.	wec` ms‡K‡Z jvj Av‡jv e¨envi Kiv nq †Kb?	2
M.	nxi‡K Av‡jvi †eM wbY©q Ki|	3
N.	cvwbi mv‡c‡¶ nxi‡Ki µvwš—‡KvY wbY©q Ki|	4
37 bs cÖ‡kœi DËi
 `ywU †Mvjxq c„ô Øviv mxgve× †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j| A
 Avgiv Rvwb, jvj Av‡jvi Zi½‰`N©¨ me‡P‡q †ewk| d‡j Gi we‡¶cY me‡P‡q Kg nq| G Kvi‡Y A‡bK `~i †_‡K jvj Av‡jv †`Lv hvq| GRb¨ wec` ms‡K‡Z jvj Av‡jv e¨envi Kiv nq| A
 GLv‡b,
	nxi‡Ki cig cÖwZmiYv¼, d  = 2.41
	evqy‡Z Av‡jvi †eM, Co = 3  108 ms–1 
	nxi‡K Av‡jvi †eM, Cd = ? 
Avgiv Rvwb,
	d =  
ev,	Cd =  
ev,	Cd =  ms–1 
	Cd =  1.245  108 ms–1 (Ans.) A
 GLv‡b,
	nxi‡Ki cig cÖwZmiYv¼, d = 2.41 
	cvwbi cig cÖwZmiYv¼, w = 1.331
	µvwš— †Kv‡Yi Rb¨ cÖwZmiY †KvY, r = 90 
	AvcZb †KvY = µvwš— †KvY, c = ?
Avgiv Rvwb,
	dw =  =   = 0.5523.
Avevi, 
	dw = 
ev,	sinc = dw  sin r
ev,	sinc = 0.5523  sin 90
ev,	c = sin–1 (0.5523)
	c = 33.524 
myZivs cvwbi mv‡c‡¶ nxi‡Ki µvwš—‡KvY = 33.524. A
 wbjvi Pkgvi ¶gZv, P =  2.25D  †j‡Ý AvcwZZ iwk¥ cÖavb A‡¶i mgvš—iv‡j G‡m cÖwZmi‡Yi ci †j‡Ýi Av‡jvK †K›`ª †_‡K X †m. wg. `~i‡Z¡ AcmvwiZ nq|
  [VvKziMuvI miKvwi evwjKv D”P we`¨vjq]
K.	†j‡Ýi ¶gZv Kv‡K e‡j?	1
L.	wbjvi †Pv‡Li Î“wU e¨vL¨v K‡iv|	2
M.	'X'  Gi gvb wbY©q Ki|	3
N.	hw` wbjv Pkgv e¨envi bv K‡i, ZLb P¶z †j‡Ýi †h cÖwZwe¤^ MwVZ nq Zv iwk¥wPÎ Gu‡K e¨vL¨v Ki|	4
38 bs cÖ‡kœi DËi
 †Kv‡bv †j‡Ýi Awfmvix ev Acmvix Kivi mvg_©¨‡K Zvi ¶gZv e‡j| A
 wbjv FYvÍK ev Acmvix ¶gZvi †jÝ e¨envi K‡i| myZivs †m n«¯^`„wó Î“wU‡Z Avµvš—| †Pv‡Li †j‡Ýi Awfmvix ¶gZv †e‡o †M‡j (ev †dvKvm `~iZ¡ K‡g †M‡j) A_ev P¶z †Mvj‡Ki AvKvi eo n‡q †M‡j GB Î“wU †`Lv †`q| Giƒc Î“wU m¤úbœ †PvL Kv‡Qi e¯‘mg~n ¯úó †`L‡Z †c‡jI `~‡ii e¯‘mg~n ¯úó †`L‡Z cv‡i bv| cÖ‡qvRbxq †dvKvm `~i‡Z¡ AeZj ev Acmvix ¶gZvi †jÝ e¨env‡i †Pv‡Li GB Î“wU `~i Kiv hvq| A
 10 Gi (M) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
 10 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
 wbwa MÖx®§Kvjxb QywU‡Z cwiev‡ii m`m¨‡`i mv‡_ e½eÜy mvdvwi cv‡K© †eov‡Z hvh| nVvr †m cv‡K©i g‡a¨ `~‡i GKwU evN †`‡L wPrKvi w`‡q ejj, Òevev evev †`L evNÓ| wKš‘ Zvi †QvU fvB evNwU ¯úó †`L‡Z †cj bv| †Q‡jwUi †Pv‡Li Î“wU hvPvB Ki‡Z Wv³v‡ii wbKU †bqv n‡j, Wv³vi Zv‡K 20cm  †dvKvm `~i‡Z¡i Pkgv e¨envi Kivi civgk© w`‡jb|	  [gvBj‡÷vb K‡jR, XvKv]
K.	cÖwZwe¤^ Kx?	1
L.	cvnvox iv¯—vi euv‡K †Kvb `c©Y e¨envi Kiv nq Ges †Kb? e¨vL¨v Ki|	2
M.	†Q‡jwUi Pkgvi †j‡Ýi ¶gZv wbY©q Ki|	3
N.	Wv³vi KZ…©K DÏxc‡Ki †jÝwU e¨env‡ii civgk© †`qvi KviY iwk¥wPÎmn we‡klY Ki|	4
39 bs cÖ‡kœi DËi
 †Kvb we›`y n‡Z wbM©Z Av‡jvK iwk¥¸”Q †Kv‡bv Z‡j cÖwZdwjZ ev cÖwZmwiZ nevi ci hw` wØZxq †Kvb we›`y‡Z wgwjZ nq ev wØZxq †Kv‡bv we›`y n‡Z AcmvwiZ n‡”Q e‡j g‡b nq ZLb H wØZxq we›`ywU n‡jv  cÖ_g we›`yi cÖwZwe¤^|
 cvnvox iv¯—vi euv‡K mgZj `c©b e¨envi Kiv nq| cvnvwo iv¯—vq Mvwo Pvjv‡bvi R‡b¨ A‡bK mgq 90 †Kv‡Y euvK wb‡Z nq| GB euvK †bIqvi mgq h‡_ô mveavbZv Aej¤^b Ki‡Z nq| A`„k¨ euv‡K wecixZ w`K †_‡K Avmv Mvwoi PvjK ci¯úi‡K †`L‡Z cvb bv, GQov euv‡Ki Aci cv‡k Kx Av‡Q Zv Av‡`Š Zviv Rv‡bb bv| G mgm¨v mgvav‡bi Rb¨ wec¾bK euv‡K 45  †Kv‡Y e„nr AvK…wZi mgZj `c©b emv‡bv nq| Gi d‡j Mvwo PvjKMY euv‡Ki Av‡kcv‡k mewKQy †`L‡Z cvb Ges wbivc‡` Mvwo Pvjv‡Z m¶g nb| 
  17 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc| 
 17 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc| 



  [w` evWm †iwm‡Wbwmq¨vj g‡Wj ¯‹zj GÛ K‡jR, kÖxg½j, †gŠjfxevRvi]
K.	cÖwZwe¤^ Kv‡K e‡j?	1
L.	mgZj `c©‡Y MwVZ cÖwZwe‡¤^i ˆewkó¨¸wj wjL|	2
M.	a gva¨gwU hw` evqy nq Z‡e b gva¨‡g Av‡jvi †eM wbY©q K‡iv| 	3
N.	DÏxc‡Ki Av‡jv‡K c~Y© Af¨š—ixY cÖwZdjb NU‡e wK bv we‡klY K‡iv|	4
40 bs cÖ‡kœi DËi
 †Kvb we›`y n‡Z wbM©Z Av‡jvK iwk¥¸”Q †Kv‡bv Z‡j cÖwZdwjZ ev cÖwZmwiZ nevi ci hw` wØZxq †Kvb we›`y‡Z wgwjZ nq ev wØZxq †Kv‡bv we›`y n‡Z AcmvwiZ n‡”Q e‡j g‡b nq ZLb H wØZxq we›`ywU n‡jv  cÖ_g we›`yi cÖwZwe¤^| A
 mgZj `c©‡Y MwVZ cÖwZwe‡¤^i ˆewkó¨¸‡jv n‡jv:
i.	mgZj `c©‡Y m„ó we¤^ Am` I †mvRv nq| ZvB we¤^‡K c`©vq †djv hvq bv|
ii.	`c©Y n‡Z j¶¨e¯‘i `~iZ¡ I we‡¤^i `~iZ¡ mgvb nq|
iii.	we‡¤^i ˆ`N©¨ j¶¨e¯‘i ˆ`‡N©¨i mgvb nq| 
iv.	we‡¤^i cvk¦© cwieZ©b N‡U| A
 GLv‡b, A
	a = 1.44
	b = 2.41
Rvbv Av‡Q, evqy gva¨g A_©vr a gva¨‡g Av‡jvi †eM, 
ca = 3  108ms1
†ei Ki‡Z n‡e, b gva¨‡g Av‡jvi †eM, cb = ?
Avgiv Rvwb,
	ab = 
	= 
	= 1.674
Avevi, ab = 
ev, cb =  
	= 
	= 1.792  108ms1 (Ans.)
 DÏxc‡Ki Av‡jv‡K †`Lv hvq, b > a A
A_©vr b gva¨gwU a gva¨‡gi †P‡q Nb|
c~Y© Af¨š—ixY cÖwZdj‡bi Rb¨ Av‡jvK iwk¥‡K Nb gva¨g †_‡K nvjKv gva¨‡g µvwš— †Kv‡Yi †P‡q eo gv‡bi †Kv‡Y AvcwZZ n‡Z n‡e| cÖwZmi‡Yi m~Îvbyhvqx,  = ba [GLv‡b ba = Nb gva¨‡gi mv‡c‡¶ nvjKv gva¨‡gi cÖwZmiYv¼] 
 =  = 
ev,  = 0.5975 ev, i = sin1 (0.5975) = 36.7
DÏxc‡Ki wP‡Îi Av‡jvK iwk¥wU hw` 36.7 †Kv‡Yi †P‡q eo gv‡bi †Kv‡Y AvcwZZ nq Z‡e c~Y© Af¨š—ixY cÖwZdjb NU‡e|
 beg †kÖYxi QvÎx Awc©Zv Kv‡Qi wRwbm ¯úó †`L‡Z cvq bv| ZvB †m Wv³v‡ii civgk© gZ 50cm †dvKvm `~i‡Z¡i †j‡Ýi Pkgv e¨envi ïi“ Kij| 	[ewikvj miKvwi evwjKv D”P we`¨vjq]
K.	ˆiwLK weea©b Kx?	1
L.	wew¶ß cÖwZdj‡b we¤^ m„w÷ nq bv †Kb? e¨vL¨v K‡iv|	2
M.	Awc©Zvi Pkgvi †j‡Ýi ¶gZv wbY©q K‡iv| 	3
N.	Awc©Zvi †Pv‡Li Î“wU e¨vL¨v K‡i Kxfv‡e Zvi Î“wU `~i Kiv hvq-we‡klY K‡iv| 	4 
41 bs cÖ‡kœi DËi
 we‡¤^i ˆ`N©¨ I j¶¨e¯‘i ˆ`‡N©¨i AbycvZ‡K ˆiwLK weea©b e‡j|  A
 hw` GK¸”Q mgvš—ivj Av‡jvK iwk¥ †Kv‡bv Z‡j AvcwZZ n‡q cÖwZdj‡bi ci Avi mgvš—ivj bv _v‡K ev Awfmvix ev Acmvix iwk¥ ¸‡”Q cwiYZ bv nq A_©vr wewfbœ w`‡K Qwo‡q c‡o Z‡e G ai‡bi cÖwZdjb‡K Av‡jvi wew¶ß ev AwbqwgZ cÖwZdjb e‡j| wew¶ß cÖwZdjb n‡j †h‡nZz Av‡jvK iwk¥ Awfmvix ev Acmvix iwk¥ ¸‡”Q cwiYZ nq bv †m‡nZz G‡¶‡Î we¤^ m„wó nq bv| we¤^ m„wói g~j kZ© cÖwZdwjZ Av‡jvK iwk¥ ¸”Q Awfmvix ev Acmvix n‡Z n‡e, hv wew¶ß ev AwbqwgZ cÖwZdj‡b m¤¢e bq| A
 DÏxcK Abymv‡i, Awc©Zvi †Pv‡Li Î“wU `xN© `„wó Î“wU| `xN© `„wó Î“wU `~i Ki‡Z Awc©Zv‡K DËj †jÝ e¨envi Ki‡Z n‡e| myZivs Awc©Zvi Pkgvi †jÝwU Aek¨B DËj n‡e| A
†`Iqv Av‡Q,
	Pkgvi †j‡Ýi †dvKvm `~iZ¡,  = + 50cm = + 0.5m
†ei Ki‡Z n‡e, †j‡Ýi ¶gZv, P = ?
Avgiv Rvwb,
	P =  = 
 P = + 2D  (Ans.)
we.`ª.: DÏxc‡K †j‡Ýi cÖK…wZ (DËj bv AeZj) ejv †bB| G‡¶‡Î j¶¨ Ki‡Z n‡e †Pv‡Li Î“wU wK ai‡bi? Awc©Zvi †Pv‡Li Î“wU `xN© `„wó Î“wU, ZvB Awc©Zvi Î“wU `~i Ki‡Z DËj †jÝ e¨envi Ki‡Z n‡e| GRb¨ Avgiv DËj †jÝ we‡ePbv K‡i †dvKvm `~iZ¡‡K abvÍK a‡iwQ| wKš‘ hw` Awc©Zvi n«¯^ `„wó Î“wU n‡Zv, †m‡¶‡Î †j‡Ýi †dvKvm `~iZ¡ Z_v ¶gZv FYvÍK n‡Zv A_©vr †m‡¶‡Î Pkgvi †jÝ AeZj n‡Zv|
 Awc©Zvi †Pv‡Li Awfmvix ¶gZv K‡g hvIqvi `i“b Zvi G Î“wUi D™¢e nq| ZvB G Î“wU `~i Kivi Rb¨ †Pv‡Li †j‡Ýi Awfmvix ¶gZv evov‡Z nq| GRb¨ mnvqK †jÝ wn‡m‡e DËj †jÝ e¨envi Kiv nq| A
evwK Ask 8 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
 jvey B`vwbs †Pv‡L cwi®‹vi †`L‡Z cv‡”Q bv| Zvi eo fvB me ï‡b ejj jveyi †Pv‡Li †j‡Ýi ¶gZv †ewk †e‡o †M‡Q| ZvB †m Pkgv e¨envi Kiv ïi“ Kij Ges Rvb‡Z †cj Zvi Pkgvi Dcv`v‡bi †fZi Av‡jvi †eM 2.5  108ms1| †m AviI Rv‡b k~b¨¯’v‡b I evZv‡m Av‡jvi †e‡Mi g‡a¨ †Kvb cv_©K¨ †bB| 
[Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU]
K.	Av‡jvK †K›`ª Kx?	1
L.	Kxfv‡e DËj I AeZj †jÝ ¯úk© bv K‡i Avjv`v Kiv hvq?	2
M.	Pkgvi Dcv`v‡bi mv‡c‡¶ evZv‡mi µvwš— †KvY wbY©q K‡iv| 	3
N.	jveyi †Pv‡Li mgm¨vwU Kx n‡Z cv‡i? Gi KviY I cÖwZKvi m¤ú‡K© hyw³ `vI| 	4
42 bs cÖ‡kœi DËi
 Av‡jvK †K›`ª n‡jv †j‡Ýi g‡a¨ cÖavb A‡¶i Dci Aew¯’Z GKwU wbw`©ó we›`y, hvi ga¨ w`‡q †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô †_‡K wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvš—ivjfv‡e wbM©Z nq| A
 ¯úk© bv K‡i †jÝ mbv³Ki‡Yi Rb¨ †j‡Ýi mvg‡b Lye KvQvKvwQ GKwU Av½yj †i‡L Aci w`K †_‡K †`L‡Z n‡e| G‡Z hw` Av½y‡ji †mvRv I weewa©Z we¤^ MwVZ nq Zvn‡j †mB †jÝ DËj, Avi hw` †mvRv wKš‘ Lwe©Z we¤^ MwVZ nq Zvn‡j †mB †jÝ AeZj| A
 GLv‡b, A
	Pkgvi Dcv`v‡bi Av‡jvi †eM, cg = 2.5  108 ms1
	evZv‡m Av‡jvi †eM, ca = 3  108 ms1
 Pkgvi Dcv`v‡bi mv‡c‡¶ µvwš—‡KvY c n‡j,
	ga =  = 
ev,  = 
ev, sinc = 0.833
ev, c = 56.44 (Ans.)
 †h‡nZz jveyi †Pv‡Li ¶gZv †ewk †e‡o †M‡Q A_©vr †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ K‡g †M‡Q| Gi d‡j †m `~‡ii wRwbm fvjfv‡e †`L‡Z cvq bv hv n«¯^`„wó bv‡g cwiwPZ| A
evwK Ask 6 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
 


  [mwdDwÏb miKvi GKv‡Wgx GÛ K‡jR]
K.	GK WvqvÞvi Kx?	1
L.	†j‡Ýi ¶gZv 5D ej‡Z Kx eySvq?	2
M.	b gva¨‡gi mv‡c‡¶ a gva¨‡gi cÖwZmiYv¼ KZ? 	3
N.	DÏxc‡K †Kvb gva¨‡g Av‡jvi †eM †ewk? MvwYwZK hyw³mn Av‡jvPbv K‡iv| 	4 
43 bs cÖ‡kœi DËi
 GK wgUvi †dvKvm `~iZ¡ wewkó †Kv‡bv †j‡Ýi ¶gZv‡K GK WvqvÞvi e‡j| A
 †j‡Ýi ¶gZv, P =  5d =  5 m1. A
†j‡Ýi †dvKvm `~iZ¡,   =  =  =  0.2m
myZivs †j‡Ýi ¶gZv  5 d ej‡Z †evSvq, †jÝwU AeZj †jÝ Ges cÖavb A‡¶i mgvš—ivj GK¸”Q Av‡jviwk¥ †j‡Ý cÖwZmi‡Yi ci Ggbfv‡e Acmvix n‡e †hb Zviv cÖavb A‡¶i Dci¯’ 0.2m `~ieZ©x †dvKvm we›`y †_‡K Avm‡Q e‡j g‡b n‡e|
 wPÎ Abymv‡i, Av‡jv a gva¨g †_‡K b gva¨‡g hv‡”Q| A
GLv‡b, a gva¨‡g AvcZb †KvY, i = 30
	b gva¨‡g cÖwZmiY †KvY, r = (90  30)
		= 60
b gva¨‡gi mv‡c‡¶ a gva¨‡gi cÖwZmiYv¼, ba = ?
Avgiv Rvwb,
	ab = 
ev,  = 
ev, ba = 
ev, ba = 
 ba = 1.73 (Ans.)
 ÔMÕ Ask n‡Z, A
b gva¨‡gi mv‡c‡¶ a gva¨‡gi cÖwZmiYv¼, ba = 1.73
aiv hvK,
	a  gva¨‡gi Av‡jvi †eM = ca
	Gi b gva¨‡gi Av‡jvi †eM, = cb
Avgiv Rvwb,
	ba = 
ev, 1.73 = 
ev, cb = ca  1.73
 b gva¨‡g Av‡jvi †eM = a gva¨‡g Av‡jvi †eM  1.73
myZivs a gva¨‡g Av‡jvi †eM b gva¨‡g Av‡jvi †e‡Mi 1.73 ¸Y|
A_©vr a gva¨‡g Av‡jvi †eM †ewk|
 GKwU DËj †j‡Ýi eµZvi e¨vmva© 40 cm| G‡Z GKwU e¯‘ †i‡L 3 ¸Y weewa©Z Aev¯—e cÖwZwe¤^ cvIqv †Mj|
[we G Gd kvnxb K‡jR, XvKv]
K.	weea©b wK?	1
L.	mgZj `c©‡Yi ˆewkó¨ wjL|	2
M.	e¯‘ †Kv_vq ivLv n‡qwQj? 	3
N.	†jÝwU hw` AeZj nZ Z‡e GKB weea©‡bi Aev¯—e cÖwZwe¤^ †c‡Z GKB `~i‡Z¡ e¯‘ ivL‡Z n‡Zv Kx? DË‡ii c‡¶ MvwYwZK hyw³ `vI|	4
44 bs cÖ‡kœi DËi
 we‡¤^i ˆ`N©¨ I j¶¨e¯‘i ˆ`‡N©¨i AbycvZB n‡jv weea©b| A
 mgZj `c©‡Yi ˆewkó¨ wbæiƒc: A
i.  	cÖwZdjK c„ôwU gm„Y I mgZj nq|
ii.	Av‡jvi wbqwgZ cÖwZdjb N‡U|
iii.	`c©‡Y m„ó we¤^ Am` I †mvRv nq|
 GLv‡b, DËj †j‡Ýi eµZvi e¨vmva©, r = 40cm A
	†dvKvm `~iZ¡,  =  = 20cm
	weea©b, |m| = 3
Avgiv Rvwb,
	|m| = 
	ev, 3 = 
	ev, v = 3u
†h‡nZz cÖwZwe¤^ Aev¯—e  v =  3u
Zvn‡j,  =  + 
ev,  =  + 
ev,  = 
ev, u =   
	= 20  
 u = 13.33 cm
AZGe, e¯‘wU 13.33cm `~‡i ivLv n‡qwQj| (Ans.)
 GLv‡b, †h‡nZz †jÝwU AeZj †m‡nZz †jÝwUi †dvKvm `~iZ¡,
	 =  20cm A
weea©b, |m| = 
ev, 3 = 
ev, v = 3u
G‡¶‡Î cÖwZwe¤^wU Aev¯—e nIqvq, v =  3u
Avgiv Rvwb,  =  + 
	ev,  =  + 
	ev,  =  
	ev, u =   
		=  20  
 u =  13.33 cm
wKš‘, j¶¨e¯‘i `~iZ¡ u Gi gvb FYvÍK n‡Z cv‡i bv|
myZivs, †jÝwU hw` AeZj nZ Z‡e GKB weea©‡bi Aev¯—e cÖwZwe¤^ cvIqv m¤¢e nZ bv| AZGe, †Kbbv ev Acmvix †j‡Ý KLbI weewa©Z we¤^ cvIqv hvq bv|




A [PÆMÖvg wmwU K‡c©v‡ikb Avš—twe`¨vjq]
K.	cÖavb A¶ Kv‡K e‡j?	1
L.	cvnvox iv¯—vq mgZj `c©b e¨envi Kiv nq †Kb e¨vL¨v K‡iv|	2
M.	†jÝwUi ¶gZv wbY©q K‡iv| 	3
N.	Ò†Kv‡bv †j‡Ýi ¶gZv †j‡Ýi †dvKvm `~i‡Z¡i e¨¯—vbycvwZKÓ mgxKiYmn we‡klY K‡iv| 	4
45 bs cÖ‡kœi DËi
 †j‡Ýi `ywU †Mvjxq c„‡ôi eµZvi †K›`ª‡K †hvM Ki‡j †h mij‡iLv cvIqv hvq, Zv‡K H †j‡Ýi cÖavb A¶ e‡j| A
 A`„k¨ euv‡K wecixZ w`K †_‡K Avmv Mvwoi PvjK ci¯úi‡K †`L‡Z cvb bv| GQvov euv‡Ki Aci cv‡k wK Av‡Q Zv Zviv Rv‡bb bv| G mgm¨v mgvav‡bi Rb¨ 45 †Kv‡Y e„nr AvK…wZi mgZj `c©Y emv‡bv nq| Gi d‡j MvwoPvjKMY euv‡Ki Av‡kcv‡ki mewKQy †`L‡Z cvb| A
 GLv‡b,  A
	wPÎvbymv‡i †jÝwUi †dvKvm `~iZ¡,  =  + 0.25 m
 †jÝwUi ¶gZv, p =  =  = + 4D (Ans.)
 g‡b Kwi `yBwU DËj †jÝ (wPÎ-1)| cÖ_gwUi †dvKvm `~iZ¡ †ewk Ges wØZxqwUi †dvKvm `~iZ¡ Kg| GLb hw` GK¸”Q mgvš—ivj iwk¥ †jÝ `yBwUi cÖavb A‡¶i mgvš—ivjfv‡e G‡m AvcwZZ nq Z‡e Zviv †jÝ KZ©„K cÖwZm„Z n‡q cÖavb †dvKv‡m wgwjZ n‡e| cÖ_g †j‡Ýi †¶‡Î H †dvKvm we›`y †j‡Ýi hZ `~‡i n‡e wØZxq †j‡Ýi †¶‡Î Zv n‡e bv eis Kg n‡e| DËj †j‡Ýi ¶gZv ej‡Z Avgiv eywS †h H †j‡Ýi mgvš—ivj iwk¥¸”Q‡K KZ †ewk Kv‡Q wgjv‡Z cv‡i ev Awfmvix Ki‡Z cv‡i| G‡¶‡Î ejv hvq cÖ_g †j‡Ýi ¶gZv Kg Avi wØZxq †j‡Ýi ¶gZv †ewk| †j‡Ýi ¶gZv Kg n‡j †dvKvm `~iZ¡ †ewk Avi ¶gZv †ewk n‡j †dvKvm `~iZ¡ Kg| A


	wPÎ-1	wPÎ-2
2bs wP‡Î AeZj †j‡Ý mgvš—ivjfv‡e AvMZ Av‡jvK iwk¥¸‡”Qi cÖwZmiY †`Lv‡bv n‡q‡Q| G‡¶‡Î †h †jÝ mgvš—ivjfv‡e AvMZ Av‡jvK iwk¥¸”Q‡K cÖZmi‡Yi ci hZ †ewk Qwo‡q w`‡Z cv‡i ev Acmvix Ki‡Z cv‡i Zvi ¶gZv ZZ †ewk| G‡¶‡ÎI †j‡Ýi †dvKvm `~iZ¡ hZ Kg, ¶gZv ZZ †ewk|
†Kv‡bv †j‡Ýi ¶gZv P Ges †dvKvm `~iZ¡  Gi g‡a¨ GKwU m¤úK© Av‡Q| m¤úK©wU n‡”Q, P = 
GLv‡b, p  
A_©vr †dvKvm `~iZ¡ Kg‡j †j‡Ýi ¶gZv e„w× cvq Ges †dvKvm `~iZ¡ evo‡j †j‡Ýi ¶gZv K‡g hvq|
myZivs, Ò†Kvb †j‡Ýi ¶gZv †j‡Ýi †dvKvm `~i‡Z¡i e¨¯—vbycvwZK|Ó



	ab = 2.4
	cb = 1.25  108 ms–1
A [jvqÝ ¯‹zj GÛ K‡jR, ˆmq`cyi]
K.	†ø‡ji m~Î wjL|	1
L.	evqy mv‡c‡¶ nxi‡Ki cÖwZmibv¼ 2.4 ej‡Z Kx †evSvq?	2
M.	a gva¨‡g Av‡jvi †eM wbY©q K‡iv| 	3
N.	c gva¨‡g cÖwZmibv¼ 1.3 n‡j b gva¨g n‡Z Av‡jv c gva¨‡gi Kxfv‡e AvcwZZ n‡j c~Y© Af¨š—ixb cÖwZdjb m¤¢e n‡e MvwYwZKfv‡e we‡klY K‡iv| 	4
46 bs cÖ‡kœi DËi
 GK †Rvov wbw`©ó gva¨g I wbw`©ó e‡Y©i Av‡jvKiwk¥i †¶‡Î AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvBb Gi AbycvZ me©`v aª“eK _v‡K| GwUB n‡jv †¯‡ji m~Î|  A
 nxi‡Ki cÖwZmivsK 2.4 ej‡Z †evSv hvq †h Av‡jv evqy gva¨‡g †_‡K nxi‡K Zxh©Kfv‡e cÖ‡ek Ki‡j AvcZb †Kv‡bi mvBb I cÖwZmiY †Kv‡Yi mvB‡bii AbycvZ nq 2.4| Ab¨fv‡e ejv hvq, evqy I nxiK gva¨‡g Av‡jvi †e‡Mi AbycvZ 2.4|   A
 †`Iqv Av‡Q, A
	a gva¨‡gi mv‡c‡¶ b gva¨‡gi cÖwZmiYv¼, ab = 2.4
	b gva¨‡g Av‡jvi †eM,  cb = 1.25  108 ms1
	a gva¨‡g Av‡jvi †eM, ca = ?
Avgiv Rvwb, ab = 
	ev, 2.4 = 
	 ca = 1.25  108 ms1  2.4
		 = 3  108 ms1 (Ans.)
 †`Iqv Av‡Q, A
c gva¨‡gi cig cÖwZmiYv¼, c = 1.3
ÔMÕ n‡Z cvB, a gva¨‡g Av‡jvi †eM, ca = 3  108 ms1
 a gva¨‡g n‡jv k~b¨ gva¨g|
 a gva¨‡gi mv‡c‡¶ b gva¨‡gi cÖwZmiYv¼‡K b gva¨‡gi cig cÖwZmiYv¼ ejv †h‡Z cv‡i|
 b gva¨‡gi cig cÖwZmiYv¼, b = 2.4
µvwš—‡Kv‡Yi †¶‡Î, cÖwZmiY †KvY 90 nq|
 c gva¨‡g cÖwZmiY †KvY, r = 90
b n‡Z c gva¨‡g AvcZb †KvY,  i = c = ?
Avgiv Rvwb, 
	ab = 
	ev,  = 
	ev,  = sinc
	ev, c = sin1 
	  = 32.797
AZGe, c gva¨‡gi cÖwZmiYv¼ 1.3 n‡j b gva¨g †_‡K Av‡jv c gva¨‡g 32.797 Gi †ewk †Kv‡Y AvcwZZ n‡j c~Y© Af¨š—ixY cÖwZdjb m¤¢e n‡e|
 
	[image: ]
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	1bs wPÎ
e¯‘i `~iZ¡ PA = u
we‡¤^i `~iZ¡ PB = v
†dvKvm `~iZ¡ PF = f
PC = 24 cm
PB = 18 cm
	2bs wPÎ
†dvKvm `~iZ¡ 20 cm
e¯‘i `~iZ¡ 25 cm


A [jvqÝ ¯‹zj GÛ K‡jR, ˆmq`cyi]
K.	†j‡Ýi †dvKvm `~iZ¡ Kv‡K e‡j?	1
L.	gvB‡µv‡dvb Kxfv‡e KvR K‡i?	2
M.	DÏxcK n‡Z 1bs wP‡Îi e¯‘i `~iZ¡ wbY©q K‡iv| 	3
N.	DÏxc‡K 2bs wP‡Î hw` j¶¨e¯‘ Zvi Ae¯’vb †_‡K 10 cm wcQ‡b I †j‡Ýi w`‡K 10 cm mvg‡b miv‡bv nq Z‡e cÖwZwe‡¤^i AvK…wZ, cÖK…wZ iwk¥ wPÎ Gu‡K †`LvI| 	4
47 bs cÖ‡kœi DËi
 †j‡Ýi Av‡jvK †K›`ª †_‡K cÖavb †dvKvm ch©š— `~iZ¡‡K †dvKvm `~iZ¡ e‡j| A
 gvB‡µv‡dvb n‡jv Ggb GKwU wWfvBm hv kãZi½‡K ZvwoZ AwWI Zi½ ev ms‡K‡Z cwiewZ©Z K‡i| ZvwoZ AwWI Zi‡½i K¤úv¼ I Av‡cw¶K we¯—vi kã Zi‡½i gZB _v‡K| gvB‡µv‡dv‡bi g‡a¨ GKwU PjKzÊjx I Wvqvd«vg bv‡g avZzi GKwU cvZjv cvZ _v‡K| hLb gvB‡µv‡dv‡b †KD K_v e‡j ZLb kã Zi½ Øviv G Wvqvd«vg Kw¤úZ nq| Wvqvd«vg n‡jv gvB‡µv‡dv‡bi †m Ask hv k‡ãi K¤úb‡K Zwo‡Z iƒcvš—‡ii Rb¨ wWRvBb Kiv _v‡K| wewfbœ iK‡gi k‡ãi K¤úb Wvqvd«vg‡K wewfbœfv‡e Kw¤úZ K‡i| GB K¤úb †PŠ¤^K‡¶‡Îi g‡a¨ AMÖcðvr MwZkxj K‡i| d‡j PjKzÊjx‡Z ch©ve„Ë Zwor cÖevn Avweó K‡i| gvB‡µv‡dvb Gfv‡eB kã kw³‡K iƒcvš—wiZ K‡i| G‡K ejv nq AwWI ms‡KZ| G ZvwoZ AwWI ms‡KZ‡K weewa©Z K‡i †Uwj‡dvb jvBb ev †iwWIi gva¨‡g A‡bK `~‡i cvVv‡bv hq|  A
 DÏxc‡K 1 bs wPÎvbyhvqx C n‡jv AeZj `c©YwUi eµZvi †K›`ª Ges P †gi“|  A
 `c©YwUi eµZvi e¨vmva©, r = PC = 24 cm
 `c©YwUi †dvKvm `~iZ¡,  =   = 
		= 12 cm
we‡¤^i `~iZ¡, v = PB = 18 cm
j¶¨e¯‘i `~iZ¡, u = ?
Avgiv Rvwb, 
	 +  = 
	ev,  +  = 
	ev, =  
	ev, = 
	 u = 36 cm (Ans)	 
 DÏxc‡Ki †jÝwU DËj|
†`Iqv Av‡Q, A
	†jÝwUi †dvKvm `~iZ¡,  = 20 cm
	j¶¨e¯‘i `~iZ¡, u = 25 cm
GLb, 2  = 2  20 cm = 40 cm
j¶¨e¯‘ Zvi Ae¯’vb †_‡K 10 cm wcQ‡b miv‡j j¶¨e¯‘i `~iZ¡ n‡e, u1 = (u + 10) cm 
	= (25 + 10) cm
	= 35 cm
 †`Lv hv‡”Q, 2 > u1 > 
G‡¶‡Î cÖwZwe‡¤^i AvK…wZ, cÖK…wZ iwk¥wP‡Îi mvnv‡h¨ †`Lv‡bv n‡jv



wPÎ †_‡K †`Lv hvq, cÖwZwe‡¤^i AvK…wZ : weewa©Z 
		cÖK…wZ : ev¯—e I Dëv
j¶¨e¯‘ Zvi Ae¯’vb †_‡K 10 cm †j‡Ýi w`‡K miv‡bv n‡j, j¶¨e¯‘i `~iZ¡ n‡e, u2 = 25 cm  10 cm = 15 cm
‡`Lv hv‡”Q, u2 <  A_©vr j¶¨e¯‘i Ae¯’vb n‡e cÖavb †dvKv‡mi g‡a¨, G‡¶‡Î cÖwZwe‡¤^i AvK…wZ, cÖK…wZ iwk¥wP‡Îi mvnv‡h¨ †`Lv‡bv n‡jv


iwk¥wPÎ †_‡K †`Lv hvq, cÖwZwe‡¤^i AvK…wZ : weewa©Z
		  cÖK…wZ : Aev¯—e I †mvRv|

 DÏxc‡K LL1 GKwU DËj †jÝ|


A [Mft j¨ve‡iUix nvB ¯‹zj, ivRkvnx]
K.	welg cÖwZdjb Kv‡K e‡j?	1
L.	†Mvjxq `c©‡b iwk¥wPÎ A¼‡bi wbqgvejx wjL|	2
M.	†jÝwUi ¶gZv wbY©q K‡iv| 	3
N.	2F `~i‡Z¡ j¶e¯‘ ¯’vcb K‡i iwk¥wP‡Îi gva¨‡g cÖwZwe‡¤^i Ae¯’vb, cÖK…wZ, AvK…wZ eY©bv Ki Ges weea©‡bi gvb †ei K‡iv| 	4
48 bs cÖ‡kœi DËi
 hw` GK¸”Q mgvš—ivj Av‡jvKiwk¥ †Kv‡bv Z‡j AvcwZZ n‡q cÖwZdj‡bi ci Avi mgvš—ivj bv _v‡K ev Awfmvix ev Acmvix iwk¥ ¸‡”Q cwiYZ bv nq Z‡e G ai‡bi cÖwZdjb‡K Av‡jvi welg ev AwbqwgZ cÖwZdjb e‡j| A
 †Mvjxq `c©‡Y iwk¥wPÎ A¼‡bi wbqg¸‡jv wb‡æ †`qv n‡jv A
1.	†Mvjxq `c©‡Yi eµZvi e¨vmva© eivei AvcwZZ iwk¥ cÖwZdj‡bi ci cybivq †mB c‡_B wd‡i Av‡m|
2.	AeZj `c©‡Yi cÖavb A‡¶i mgvš—iv‡j AvcwZZ Av‡jvK iwk¥ cÖwZdj‡bi ci cÖavb †dvKvm w`‡q hvq Ges DËj `c©‡Yi cÖavb A‡¶i mgvš—iv‡j AvcwZZ iwk¥ cÖwZdj‡bi ci cÖavb †dvKvm †_‡K Avm‡Q e‡j g‡b nq|
3.	AeZj `c©‡Yi cÖavb †dvKv‡mi ga¨ w`‡q AvcwZZ iwk¥ cÖavb A‡¶i mgvš—iv‡j cÖwZdwjZ nq; DËj `c©‡Yi cÖavb †dvKvm Awfgy‡L AvcwZZ iwk¥ cÖwZdj‡bi ci cÖavb A‡¶i mgvš—ivj nq|
 13 Gi (M) bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi : +50D
 2F  `~i‡Z¡ j¶¨e¯‘ ¯’vcb K‡i iwk¥wP‡Îi gva¨‡g cÖwZwe¤^ †`Lv‡bv n‡jv A


O †_‡K GKwU iwk¥ Av‡jvK †K›`ª eivei Ges GKwU iwk¥ cÖavb A‡¶i mgvš—ivj we‡ePbv Ki‡j cÖwZmi‡Yi ci I we›`y‡Z wgwjZ nq| I †_‡K cÖavb A‡¶i Dci Aw¼Z IB j¤^B OA Gi we¤^|
Ae¯’vb : 2 `~i‡Z¡|
cÖK…wZ : m` I Dëv
AvK…wZ : j¶¨e¯‘i mgvb|
weea©b : GLv‡b, e¯‘i `~iZ¡, u = 40 mm
 we‡¤^i `~iZ¡, v = 40 mm
 weea©b, m = = = 1
 weea©‡bi gvb 1|
 Zzwj I gyw³ `yB‡evb| Zzwji wbKUwe›`y I `~iwe›`y h_vµ‡g 10cm I  200cm Ges gyw³i wbKUwe›`y I `~iwe›`y h_vµ‡g 40cm I Amxg| Wv³v‡ii Kv‡Q †M‡j Wv³vi Zv‡`i‡K wbw`©ó ¶gZvi †j‡Ýi Pkgv †`b| 	A [e¸ov miKvwi evwjKv  D”P we`¨vjq]
K.	†jÝ Kv‡K e‡j?	1
L.	ev¯—e I Aev¯—e we‡¤^i cv_©K¨ †j‡Lv|	2
M.	gyw³i †j‡Ýi ¶gZv wbY©q Ki| 	3
N.	Zzwji †Pv‡Li Î“wUi KviY, djvdj I cÖwZKvi wPÎmn e¨vL¨v K‡iv| 	4
49 bs cÖ‡kœi DËi
 `ywU †Mvjxq c„ô Øviv mxgve× †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j| A
 wb‡æ m` I Am` we‡¤^i g‡a¨ cv_©K¨ †`qv nj: A
	ev¯—e we¤^
	Aev¯—e we¤^

	(i) †Kv‡bv we›`y †_‡K wb:m„Z Av‡jvK iwk¥¸”Q  cÖwZdjb ev cÖwZmi‡Yi ci wØZxq †Kvb we›`y‡Z wgwjZ n‡j ev¯—e we¤^ MwVZ nq|
	(i) †Kv‡bv we›`y †_‡K wb:m„Z Av‡jvK iwk¥¸”Q  cÖwZdjb ev cÖwZmi‡Yi ci hw` wØZxq †Kvb we›`y †_‡K Acm„Z n‡”Q e‡j g‡b nq Zvn‡j Aev¯—e we¤^ MwVZ nq|

	(ii) †Pv‡L †`Lv hvq Ges c`©vqI †djv hvq|
	(ii) †Pv‡L †`Lv hvq wKš‘ c`©vq †djv hvq bv|

	(iii) AeZj `c©Y I DËj †j‡Ý Drcbœ nq|
	(iii) me iKg `c©Y I †j‡Ý Drcbœ nq|


 †`Iqv Av‡Q, A
gyw³i wbKUwe›`y = 40cm Ges `~iwe›`y Amxg
AZGe, gyw³i †PvL `xN©`„wó Î“wU m¤úbœ †PvL|
G‡¶‡Î, j¶¨e¯‘ `~iZ¡, u = 25 cm
Aev¯—e cÖwZwe‡¤^i `~iZ¡, v = – 35 cm
†j‡Ýi ¶gZv, P = ?
Avgiv Rvwb, †dvKvm `~iZ¡  n‡j,
	= 
ev, = 
ev, = 
ev,  = 87.5 cm
  = 0.875 m
Avevi, Rvwb, P = 
	= 
	= 1.14 D
AZGe, e¨en„Z †jÝwU DËj ¶gZv = 1.14 D  (Ans.)
 DÏxc‡K ejv n‡q‡Q, Zzwji †Pv‡Li wbKUwe›`y I `~iwe›`y h_vµ‡g 10 cm  I 200 cm.  †h‡nZz Zzwji †Pv‡Li wbKUwe›`y 25 cm Gi †P‡qI Kg Ges `~iwe›`y Amxg Gi cwie‡Z© 200 cm| ZvB †mUv n«¯^ `„wó ev gv‡qvwcqv| GB Î“wUi KviY, djvdj, cÖwZKvi wb‡æ e¨vL¨v Kiv n‡jv| A


KviY: Aw¶‡Mvj‡Ki e¨vmva© †e‡o †M‡j ev †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ K‡g †M‡j A_©vr Awfmvix ¶gZv †e‡o †M‡j GB Î“wU †`Lv †`q|
Î“wUi dj: G‡¶‡Î A‡bK `~ieZ©x e¯‘ †_‡K AvMZ mgvš—ivj iwk¥¸”Q †Pv‡Li †j‡Ý cÖwZmwiZ n‡q †iwUbvi mvg‡b I we›`y‡Z wgwjZ nq| d‡j j¶¨e¯‘ ¯úó †`Lv hvq bv| GB †Pv‡Li `~iwe›`y Amx‡gi cwie‡Z© F we›`y‡Z nq| ZvB GB †PvL F Gi †ewk `~‡ii †Kv‡bv e¯‘ ¯úó †`L‡Z cvq bv| 
cÖwZKvi: `„wói G Î“wU ms‡kvab Kivi Rb¨ mnvqK †jÝ ev Pkgv wn‡m‡e AeZj †jÝ e¨envi Kiv nq| GB †jÝwUi ¶gZv Z_v †dvKvm `~iZ¡ Ggb n‡Z n‡e hv Amx‡g Aew¯’Z j¶¨e¯‘i cÖwZwe¤^ Î“wUc~Y© †Pv‡Li `~i we›`y‡Z MVb K‡i|
 Rvbv Av‡Q,
			 +  = 
	ev,	 +  = 
	GLv‡b, 
e¯‘i Ae¯’vb, u = 
Aev¯—e we‡¤^i Ae¯’vb, v =  200 cm


	ev,	  + 0 = 
	ev,		=  200 cm
			 =  2m
 ¶gZv, P =  = 
	=  0.5D
AZGe,  0.5D ¶gZvi †jÝ e¨envi Ki‡j GB mgm¨v `~i Kiv hv‡e|

 A gva¨‡g Av‡jvi †eM 3  108 ms–1 Ges B gva¨‡g Av‡jvi †eM 2  108 ms–1| GKwU wbw`©ó e‡Y©i Rb¨ A gva¨‡gi mv‡c‡¶ B gva¨‡gi AvcZb †KvY I cÖwZmiY †Kv‡Yi gvb mviwY‡Z †`qv n‡jv :
	AvcvZb †KvY
	20
	25
	28
	36

	cÖwZmiY †KvY
	13.18
	16.36
	16.23
	23.05


A [miKvwi Gm.wm evwjKv D”P we`¨vjq, mybvgMÄ]
K.	†Pv‡Li Dc‡hvRb Kv‡K e‡j?	1
L.	m~‡h©i Av‡jv‡Z †jÝ w`‡q Kxfv‡e KvM‡Ri UzKivq Av¸b aiv‡bv hvq?	2
M.	DÏxc‡Ki mviwYi Z_¨¸‡jv cÖwZmi‡Yi †Kv‡bv m~Î‡K mg_©b Ki‡e wKbv MvwYwZKfv‡e e¨vL¨v K‡iv| 	3
N.	A I B gva¨‡gi †¶‡Î c~Y© Af¨š—ixY cÖwZdjb NUvi Rb¨ AvcZb †Kv‡Yi gvb Kgc‡¶ KZ nIqv cÖ‡qvRb we‡klY K‡iv|	4
50 bs cÖ‡kœi DËi
 †h‡Kv‡bv `~i‡Z¡i e¯‘ †`Lvi Rb¨ †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ wbqš¿Y Kivi c×wZ‡K †Pv‡Li Dc‡hvRb e‡j| A
 DËj †jÝ Av‡jvKiwk¥‡K GK we›`y‡Z wgwjZ K‡i| m~‡h©i Av‡jv †_‡K AvMZ Av‡jvKiwk¥ †j‡Ý cÖwZmwiZ n‡q cÖavb †dvKv‡m wgwjZ nq| KvM‡Ri UzKiv‡K †j‡Ýi cÖavb †dvKvm Ae¯’v‡b ivL‡Z cvi‡j Av‡jv †K›`ªxf‚Z n‡e| †mLv‡b Av‡jvi ZxeªZv A‡bK †ewk nq| d‡j KvM‡Ri UzKivUv Mig n‡q Av¸b a‡i hvq| G‡¶‡Î †jÝwU AvZkx KuvP wn‡m‡e e¨en„Z nq| A
 †`Iqv Av‡Q, A
	1g AvcZb †KvY, i1 = 20
	cÖwZmiY †KvY, r1 = 13.18
	2q AvcZb †KvY, i2 = 25
	cÖwZmiY †KvY, r2 = 16.36
	3q AvcZb †KvY, i3 = 28
	cÖwZmiY †KvY, r3 = 16.23
	4_© AvcZb †KvY, i4 = 36
	cÖwZmiY †KvY, r4 = 23.05
GLv‡b,  =  = 1.5
	 =  = 1.5 
	 =  = 1.679
	 =  = 1.5
†h‡nZz  = =   
DÏxc‡Ki Q‡Ki 1g, 2q, 4_© Z‡_¨ Av‡jvi AvcZb †KvY I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ aª“e| ZvB Giv Av‡jvi cÖwZmi‡Yi 2q m~Î †g‡b P‡j wKš‘ 3q Z_¨ GB m~Î gv‡b bv|

 †`qv Av‡Q, A
A gva¨‡g Av‡jvi †eM, cA = 3  108 ms1
B gva¨‡g Av‡jvi †eM, cB = 2  108 ms1
Avgiv Rvwb,
	ab  = 
	 = 
	ab  =  1.5
 c~Y© Af¨š—ixY cÖwZdjb NUvi Rb¨ Av‡jvKiwk¥‡K B gva¨g †_‡K A gva¨‡g cÖ‡ek Ki‡Z n‡e|
µvwš—‡Kv‡Yi Rb¨ r = 90, AvcZb †KvY, i = c n‡j,
A_©vr,	ba = 
	ev,	ba = 
	ev,	 = sin c
		c = sin1 
			= 41.81
A_©vr, A I B gva¨‡gi †¶‡Î c~Y© Af¨š—ixY cÖwZdjb NUvi Rb¨ Av‡jvKiwk¥‡K B gva¨g n‡Z A gva¨‡g 41.48 †Kv‡Yi †ewk †Kv‡Y AvcwZZ n‡Z n‡e| 
 GKwU †j‡Ýi cÖavb A‡¶i Dci †jÝ †_‡K 20cm `~‡i GKwU e¯‘ †i‡L 2 weea©‡bi cÖwZwe¤^ cvIqv †Mj|
[jvqÝ ¯‹zj GÛ K‡jR, iscyi]
K.	cÖwZwe¤^ Kx?	1
L.	DËj I AeZj `c©‡bi g‡a¨ `ywU cv_©K¨ wjL|	2
M.	†jÝwUi ¶gZv wbY©q K‡iv| 	3
N.	DÏxcK Abyhvqx cÖwZe¤^ MV‡bi mwPÎ eY©bv K‡iv| 	4
51 bs cÖ‡kœi DËi
 †Kvb we›`y n‡Z wbM©Z Av‡jvK iwk¥¸”Q †Kv‡bv Z‡j cÖwZdwjZ ev cÖwZmwiZ nevi ci hw` wØZxq †Kvb we›`y‡Z wgwjZ nq ev wØZxq †Kv‡bv we›`y n‡Z AcmvwiZ n‡”Q e‡j g‡b nq ZLb H wØZxq we›`ywU n‡jv  cÖ_g we›`yi cÖwZwe¤^|  A
 wb‡æ DËj I AeZj `c©‡Yi `ywU cv_©K¨ †`Iqv nj|  A
	DËj `c©Y
	AeZj `c©Y

	1. DËj `c©‡Yi †¶‡Î †Mvj‡Ki DËj c„ô cÖwZdjKiƒ‡c KvR K‡i| 
	1. AeZj `c©‡Yi †¶‡Î, †Mvj‡Ki AeZj c„ô cÖwZdjKiƒ‡c KvR K‡i| 

	2. DËj `c©‡Y me©`v Aev¯—e we¤^ MwVZ nq| 
	2. AeZj `c©‡Y ev¯—e I Aev¯—e Dfq we¤^B MwVZ nq|


 GLv‡b, j¶¨e¯‘i `~iZ¡,  u = 20 cm A
weea©b, |m| = 2
cÖwZwe‡¤^i `~iZ¡ v  n‡j, |m| = 
	ev, 2 = 
	ev, v = 2u  = 2  20 cm
	ev, v = 40 cm
Avgiv Rvwb, †j‡Ýi †dvKvm `~iZ¡  n‡j,
 =  + 
cÖwZwe¤^wU ev¯—e n‡j, v = + 40 cm
  =  +  = 
ev,  = cm = m
G‡¶‡Î †j‡Ýi ¶gZv, P =  =  = + 7.5 D (Ans.)
Avevi, cÖwZwe¤^wU Aev¯—e n‡j, v =  40 cm
  =  +  = 
ev,  = 40 cm =  m
G‡¶‡Î †j‡Ýi ¶gZv, P =  =  = + 2.5 D (Ans.)
 ÔMÕ n‡Z †`Lv hvq †jÝwUi ¶gZv abvÍK| myZivs DÏxc‡Ki †jÝwU DËj †jÝ| wb‡P DËj †j‡Ýi Rb¨ ev¯—e I Aev¯—e cÖwZwe¤^ MV‡bi mwPÎ eY©bv Kiv n‡jv A
DËj †j‡Ýi ev¯—e cÖwZwe¤^ MVb:


cÖavb †dvKv‡mi evB‡i Aew¯’Z j¶¨e¯‘ PQ Gi P †_‡K AvMZ Av‡jvKiwk¥ PR cÖavb A‡¶i mgvš—ivjfv‡e G‡m †j‡Ýi ga¨ w`‡q cÖwZm„Z n‡q cÖavb †dvKv‡mi ga¨ w`‡q RP1 c‡_ hvq| P †_‡K wbM©Z Ab¨ GKwU iwk¥ PO c‡_ Av‡jvK †K›`ª O- †Z AvcwZZ n‡q †mvRv OP1 eivei cÖwZm„Z nq| RFP1 iwk¥ `ywU ci¯úi P1 we›`y‡Z †Q` K‡i| P1 we›`y †_‡K cÖavb A‡¶i Dci Aw¼Z P1Q1 j¤^ n‡e PQ Gi ev¯—e cÖwZwe¤^|
DËj †j‡Ý Aev¯—e cÖwZwe¤^ MVb:


cÖavb †dvKv‡mi wfZ‡i P †_‡K GKwU Av‡jvKiwk¥ †K›`ª eivei I GKwU iwk¥ cÖavb A‡¶i mgvš—ivj we‡ePbv Ki‡j  cÖwZmi‡Yi ci ci¯úi Acmvix nq| G¸‡jv‡K wcQb w`‡K evov‡j P we›`y †_‡K Acm„Z n‡”Q e‡j g‡b nq| P †_‡K cÖavb A‡¶i Dci PQ j¤^B PQ Gi Aev¯—e we¤^|
 GK e¨w³ Kv‡Qi wRwbm ¯úó †`L‡Z cvq bv| P¶z †ivM we‡klÁ Zv‡K + 1.75 D ¶gZvi †jÝ e¨envi Kivi civgk© w`‡jb|	[†kicyi miKvwi wf‡±vwiqv GKv‡Wgx,†kicyi]
K.	†ø‡ji m~ÎwU wjL|	1
L.	gvbe‡`‡n `yBwU †PvL _vKv myweavRbK †Kb? 	2
M.	D³ †j‡Ýi †dvKvm `~iZ¡ KZ †mw›UwgUvi? 	3
N.	wPwKrmK D³ e¨w³‡K abvÍK ¶gZvi †jÝ e¨env‡ii civgk© w`‡jb †Kb? e¨vL¨v K‡iv| 	4 
52 b¤^i cÖ‡kœi DËi
 GK †Rvov wbw`©ó gva¨g I wbw`©ó e‡Y©i Av‡jvKiwk¥i †¶‡Î AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvBb Gi AbycvZ me©`v aª“eK _v‡K| GwUB n‡jv †ø‡ji m~Î|  A 
 `ywU †PvL _vKvi myweav:
i. `ywU e¯‘i cÖK…Z Ae¯’vb m¤ú‡K© aviYv R‡š§|
ii. `ywU e¯‘i cvi¯úwiK `~iZ¡ mg‡Ü mwVK aviYv R‡š§|
iii. e¯‘ m¤ú‡K© wÎgvwÎK aviYv ¯úó nq| A 
 9 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc| 
 9 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc| 
 A hZ`~i m¤¢e †Pv‡Li wbK‡U G‡b Ges B †PvL n‡Z `~‡i wb‡q eB co‡Z ¯^v”Q›`‡eva K‡i| m¤úÖwZ †Pv‡Li mgm¨vRwbZ Kvi‡Y Zviv Wv³v‡ii kiYvcbœ n‡j cix¶v wbix¶vi ci Wv³vi Zv‡`i Pkgv e¨env‡ii cigvk© w`‡jb| [PÆMÖvg miKvwi D”P we`¨vjq, PÆMÖvg]
K.	†dvKvm Zj Kv‡K e‡j?	1
L.	†ø‡ji m~ÎwU e¨vL¨v K‡iv|	2
M.	A Gi †Pv‡Li Î“wU Kxfv‡e mviv‡bv m¤¢e iwk¥ wP‡Îi mvnv‡h¨ e¨vLv Ki| 	3
N.	A Ges B Gi †Pv‡Li Î“wU GKB c×wZ‡Z `~i Kiv m¤¢e wKbv Zzjbvg~jKfv‡e Av‡jvPbv Ki|	4
53 b¤^i cÖ‡kœi DËi
 †Mvjxq `c©Y ev †j‡Ýi cÖavb †dvKv‡mi ga¨ w`‡q MgbKvix †h mgZj cÖavb A‡¶i Dci j¤^fv‡e `Êvqgvb Zv‡K †dvKvm Zj e‡j| A 
 GK‡Rvov wbw`©ó gva¨g Ges wbw`©ó e‡Y©i Av‡jvK iwk¥i †¶‡Î AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ me©`v aª“eK|
AvcZb †KvY i I cÖwZmiY †KvY r n‡j, †ø‡ji m~Îvbymv‡i,
	 = aª“eK
i1, i2, i3 ................ AvcZb †Kv‡Yi Rb¨ cÖwZmiY †KvY r1, r2, r3 ....... BZ¨vw` n‡j,
 =  =  = .................. = aª“eK| A 
 DÏxcK Abymv‡i, A Gi †PvL `~‡ii wRwbm fv‡jvfv‡e †`L‡Z cvq bv ZvB hZ`~i m¤¢e †Pv‡Li wbK‡U G‡b eB c‡o| myZivs A Gi †PvL n«¯^`„wó Î“wUMÖ¯—| A 
evKx Ask 6 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨|
 DÏxcK Abymv‡i, A-Gi †PvL `~‡ii wRwbm fv‡jvfv‡e †`L‡Z cvq bv Ges B-Gi †PvL `~‡ii wRwbm †`L‡Z cvq wKš‘ Kv‡Qi wRwbm †`L‡Z cvq bv| A I B Df‡qiB †PvL Î“wUMÖ¯— wKš‘ A-Gi †Pv‡Li Î“wU n‡jv n«¯^`„wó Î“wU Avi B-Gi †Pv‡Li Î“wU n‡jv `xN©`„wó Î“wU| A
n«¯^`„wó Î“wU nq Aw¶‡Mvj‡Ki e¨vmva© †e‡o †M‡j ev †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ K‡g †M‡j A_©vr Awfmvix ¶gZv †e‡o †M‡j| Aciw`‡K `xN©`„wó Î“wUi KviY †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ †e‡o hvIqv ev Awfmvix ¶gZv K‡g hvIqv|
myZivs †`Lv hv‡”Q A I B Gi †Pv‡Li Î“wU GiKg bq| ZvB G‡`i †Pv‡Li Î“wU GKB c×wZ‡Z `~i Kiv m¤¢e bq|
A-Gi †Pv‡Li n«¯^`„wó Î“wU `~i Kivi Rb¨ mnvqK †jÝ ev Pkgv wn‡m‡e AeZj †jÝ e¨envi Ki‡Z n‡e| Aciw`‡K B-Gi †Pv‡Li Î“wU ms‡kvab Kivi Rb¨ mnvqK †jÝ ev Pkgv wn‡m‡e DËj †jÝ e¨envi Ki‡Z n‡e|
	
	



A [AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv]
K.	Av‡jvi cÖwZdjb Kv‡K e‡j?	1
L.	Av‡jvK iwk¥i w`K cwieZ©‡bi KviY e¨vL¨v K‡iv|	2
M.	DÏxc‡Ki Av‡jv‡K cvwbi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼ wbY©q K‡iv| 	3
N.	DwjwLZ gva¨gØ‡qi µvwš—‡KvY wbY©q K‡iv|	4
54 bs cÖ‡kœi DËi
 Av‡jvKiwk¥ hLb GK gva¨g w`‡q Pj‡Z Pj‡Z Ab¨ GK gva¨‡gi †Kv‡bv Z‡j AvcwZZ nq ZLb `yB gva¨‡gi we‡f`Zj n‡Z wKQy cwigvY Av‡jv Avevi cÖ_g gva¨‡g wd‡i Av‡m| G NUbv‡K Av‡jvi cÖwZdjb e‡j|
 Av‡jvi cÖwZmiY nIqvi KviY n‡jv wewfbœ gva¨‡g Av‡jvi †e‡Mi wfbœZv| Av‡jvKxq nvjKv gva¨g †_‡K Nb gva¨‡g Av‡jvi cÖwZmi‡Yi mgq Av‡jvKiwk¥ Awfj‡¤^i w`‡K †eu‡K hvq| wKš—y Nb gva¨‡g †_‡K nvjKv gva¨‡g Av‡jvi cÖwZmi‡Yi †ejvq Av‡jvKiwk¥ Awfj¤^ †_‡K `~‡i m‡i hvq| `ywU wfbœ gva¨g nIqv m‡Ë¡I gva¨gØ‡qi Av‡jvKxq NbZ¡ mgvb n‡j A_©vr gva¨gØ‡q Av‡jvi †eM mgvb n‡j GK gva¨g n‡Z Aci gva¨‡g Av‡jvi Mg‡bi †ejvq Av‡jvK iwk¥i w`K cwieZ©b N‡U bv, A_©vr Av¶wiK A‡_© cÖwZmiY N‡U bv|
 †`Iqv Av‡Q,
	w = 1.33
	g = 1.52
Avgiv Rvwb,
		cvwbi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼ wg	= 
			=  = 1.143 
(Ans.)
 g‡bKwi,
	µvwš—‡KvY = c
Avgiv Rvwb,
		µvwš—‡Kv‡Yi Rb¨ cÖwZmiY †KvY, r = 90
		gw =  = 
	ev,	 = 
	ev,	 = sin C
	ev,	C	= sin1 (0.875)
			= 61.045
AZGe, gva¨gØ‡qi µvwš— †KvY 61.045|
 cÂv‡kva© Rvwgj mv‡ne Kv‡Qi wRwbm ¯úó †`L‡Z cvb bv| P¶z‡ivM we‡klÁ Zuv‡K 2.5D ¶gZvm¤úbœ †jÝ Pkgv wnmv‡e e¨envi Kivi civgk© w`‡jb|	[eW©vi MvW© cvewjK ¯‹zj GÛ K‡jR, wm‡jU]
K.	Av‡jvK †K›`ª Kv‡K e‡j?	1
L.	†Pv‡Li Dc‡hvRb ¶gZv e¨vL¨v Ki|	2
M.	Rvwgj mv‡n‡ei Pkgvi †dvKvm `~iZ¡ wbY©q Ki| 	3
N.	Rvwgj mv‡ne‡K abvÍK ¶gZvi †jÝ e¨envi Kivi civgk© †`Iqvi †hŠw³KZv  e¨vL¨v Ki| 	4
55 bs cÖ‡kœi DËi
 Av‡jvK †K›`ª n‡jv †j‡Ýi g‡a¨ cÖavb A‡¶i Dci Aew¯’Z GKwU wbw`©ó we›`y, hvi ga¨ w`‡q †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô †_‡K wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvš—ivjfv‡e wbM©Z nq| A
 †h‡Kv‡bv `~i‡Z¡i e¯‘ †`Lvi Rb¨ †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ wbqš¿Y Kivi ¶gZvB †Pv‡Li Dc‡hvRb| Dc‡hvRb ¶gZvi Kvi‡Y †Pv‡Li †j‡Ýi AvK…wZ cÖ‡qvRb gZ e`‡j hvq, d‡j †dvKvm `~i‡Z¡i cwieZ©b N‡U| Avi GB cwieZ©‡bi Kvi‡Y j¶¨e¯‘i †h‡Kv‡bv Ae¯’v‡bi Rb¨ †jÝ †_‡K GKB `~i‡Z¡ A_©vr †iwUbvi Ici m„ó we¤^ MwVZ nq Ges Avgiv Zv †`L‡Z cvB| A
 9 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc| 
 9 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc| 
 


A  [Kzwgjv gWvb© nvB ¯‹zj]
K.	µvwš—‡KvY wK? 	1
L.	c~Y© Af¨š—ixY cÖwZdj‡bi `ywU kZ© †jL| 	2
M.	evqy gva¨‡gi mv‡c‡¶ KuvP gva¨‡gi cÖwZmivsK wbY©q K‡iv|  	3
N.	Av‡jvK iwk¥ AO eivei AvcwZZ n‡j Av‡jvK iwk¥ AB eivei cÖwZmwiZ n‡e wKbv MvwYwZKfv‡e we‡klY K‡iv|   	4
56 bs cÖ‡kœi DËi
 wbw`©ó i‡Oi Av‡jvK iwk¥ Nb gva¨g †_‡K nvjKv gva¨‡g cÖwZmi‡Yi mgq AvcZb †Kv‡Yi †h gv‡bi Rb¨ cÖwZmiY †KvY GK mg‡KvY nq Zv‡K H nvjKv gva¨‡gi mv‡c‡¶ Nb gva¨‡gi µvwš— †KvY e‡j| A
 c~Y© Af¨š—ixb cÖwZdj‡Yi kZ© `yBwU| kZ©¸‡jv n‡jv: A
i. Av‡jvK iwk¥‡K Aek¨B Nb gva¨g †_‡K nvjKv gva¨‡gi Awfgy‡L †h‡Z n‡e Ges `yB gva¨‡gi we‡f` Z‡j AvcwZZ n‡Z n‡e|
ii. Nb gva¨‡g AvcZb †KvY µvwš— †Kv‡Yi †P‡q eo n‡Z n‡e|
 DÏxcK Abyhvqx evqy n‡Z Kuv‡P Av‡jv cÖwZmi‡Yi †¶‡Î A
AvcZb †KvY, i = (90 – 40) = 50
cÖwZmiY †KvY, r = 30
evqy mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼, ag = ?
Avgiv Rvwb, ag = 
	= 
	= 1.53 
 GLv‡b, Av‡jvK iwk¥ hw` AO eivei AvcwZZ nq Z‡e evqy †_‡K Kuv‡P Av‡jv cÖwZmi‡Yi †¶‡Î, A
AvcZb †KvY, i = 0
ÔMÕ n‡Z cvB, evqyi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼, ag = 1.53
G‡¶‡Î cÖwZmiY †KvY hw` r nq Z‡e
ag = 
ev, sin r = 
	= 
	= 
 r = sin–1 0
	= 0
 GLv‡b †`Lv hv‡”Q Av‡jv hw` Awfj¤^ eivei AvcwZZ nq, Z‡e H eiveiB P‡j hvq, cÖwZmi‡Yi gva¨‡g w`K cwieZ©b K‡i bv|
A_©vr, MvwYwZK we‡klY n‡Z †`Lv hv‡”Q, AO eivei AvcwZZ iwk¥ w`K cwieZ©b bv K‡i AB eivei P‡j hvq|
 
[image: ]
	wPÎ bs-1	wPÎ bs-2
1bs wP‡Îi Rb¨ cÖwZmiYv¼, aw = 1.33
2bs wP‡Îi Rb¨ cÖwZmibv¼, ad = 2.4
A  [miKvwi wc.Gb. evwjKv D”P we`¨vjq, ivRkvnx]
K.	cÖwZmiYv¼ Kv‡K e‡j?	1
L.	¯úk© bv K‡i Kx K‡i †jÝ mbv³ Kiv hvq?	2
M.	cvwb‡Z Av‡jvi †eM 2.28  108 ms1 n‡j, nxi‡K Av‡jvi †eM KZ? 	3
N.	cvwb Ges nxi‡Ki g‡a¨ †KvbwU NbZi we‡klY K‡iv| 	4
57 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g Ges †Kv‡bv GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ GK gva¨g †_‡K Aci gva¨‡g cÖwZm„Z n‡j AvcZb †Kv‡Yi sin I cÖwZmiY †Kv‡Yi sin Gi AbycvZ‡K H e‡Y©i Av‡jvi Rb¨ cÖ_g gva¨‡gi mv‡c‡¶ wØZxq gva¨‡gi cÖwZmiYv¼ e‡j| A
 ¯úk© bv K‡i †jÝ mbv³Ki‡Yi Rb¨ †j‡Ýi mvg‡b Lye KvQvKvwQ GKwU Av½yj †i‡L Aci w`K †_‡K †`L‡Z n‡e| G‡Z hw` Av½y‡ji †mvRv I weewa©Z we¤^ †`Lv hvq Zvn‡j †mB †jÝ DËj, Avi hw` †mvRv wKš‘ Lwe©Z we¤^ †`Lv hvq Zvn‡j †mB †jÝ AeZj|  A
 †`Iqv Av‡Q, A
evqyi mv‡c‡¶ cvwbi cÖwZmiYv¼, aw = 1.33
Ges evqyi mv‡c‡¶ nxi‡Ki cÖwZmiYv¼, ad = 2.4
cvwb‡Z Av‡jvi †eM, cw = 2.28  108 ms–1
nxi‡K Av‡jvi †eM, cd = ?
GLb, 
cvwbi mv‡c‡¶ nxi‡Ki cÖwZmiYv¼, wd =  =  = 
Avevi, wd = 
ev,  = 
 cd = 
	= 1.2635  108 ms–1 (Ans.)
 ÔMÕ Ask n‡Z cvB, A
cvwbi mv‡c‡¶ nxi‡Ki cÖwZmiYv¼, wd =  = 1.8045
Ges nxi‡K Av‡jvi †eM, cd = 1.2635  108 ms–1
†`Iqv Av‡Q, cvwb‡Z Av‡jvi †eM, cw = 2.28  108 ms–1
†`Lv hv‡”Q, wd > 1
Avgiv Rvwb, nvjKv gva¨‡gi mv‡c‡¶ NbZi gva¨‡gi cÖwZmiYv¼ 1 Gi †P‡q eo nq|
GLv‡b, cvwbi mv‡c‡¶ nxi‡Ki cÖwZmiYv¼ 1 Gi †P‡q eo| myZivs, cvwbi †P‡q nxiK NbZi gva¨g|
Avevi, cw > cd.
NbZi gva¨‡g Av‡jvi †eM nvjKv gva¨‡gi Zzjbvq Kg nq| nxi‡K Av‡jvi †eM cvwbi †P‡q Kg|
AZGe, cvwb Ges nxi‡Ki g‡a¨ nxiK n‡jv NbZi gva¨g|
 wPÎwU j¶¨ Ki Ges cÖkœ¸‡jvi DËi `vI:
[image: ]
A  [PÆMÖvg miKvwi evwjKv D”P we`¨vjq, PÆMÖvg]
K.	cÖwZwe¤^ Kv‡K e‡j?	1
L.	`yB UzKiv eid GK m‡½  †P‡c ai‡j †Rvov †j‡M hvq †Kb?	2
M.	†jÝwUi ¶gZv wbY©q Ki| 	3
N.	ˆmK‡Zi `v`vi msev`cÎ co‡Z Kó nq| DÏxc‡Ki †jÝwU G mgm¨v mgvav‡b mnvqK wKbv wP‡Îi gva¨‡g we‡klY Ki|	4|
58 bs cÖ‡kœi DËi
 †Kvb we›`y n‡Z wbM©Z Av‡jvK iwk¥¸”Q †Kv‡bv Z‡j cÖwZdwjZ ev cÖwZmwiZ nevi ci hw` wØZxq †Kvb we›`y‡Z wgwjZ nq ev wØZxq †Kv‡bv we›`y n‡Z AcmvwiZ n‡”Q e‡j g‡b nq ZLb H wØZxq we›`ywU n‡jv  cÖ_g we›`yi cÖwZwe¤^| A
 eid KwVb †_‡K Zi‡j cwiYZ n‡j Gi AvqZb K‡g| d‡j Pvc evo‡j ei‡di Mjbv¼ K‡g hvq| G Kvi‡Y `yB UzKiv eid GKm‡½ †P‡c ai‡j ¯úk©Z‡j Pv‡ci Kvi‡Y ei‡di Mjbv¼ 0 C †_‡K K‡g hvq| wKš‘ ¯úk©Z‡ji ZvcgvÎv 0C _v‡K| d‡j wKQy eid M‡j hvq| Pvc AcmviY Ki‡j Mjbv¼ Avevi †e‡o hvq Ges MwjZ eid KwV‡b cwiYZ nq| d‡j eid UzKivØq †Rvov †j‡M hvq| wKš‘ †gvg KwVb †_‡K Zi‡j cwiYZ n‡j Gi AvqZb ev‡o| d‡j Pvc evo‡j Gi Mjbv¼ †e‡o hvq| G Kvi‡Y `yB UzKiv †gvg Pvc w`‡j M‡j hvq bv| d‡j †Rvov jv‡M bv| A
 6 Gi (M) bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| Hints : f = (+) ve 
DËi : + 2.5 D
 ˆmK‡Zi `v`v Kv‡Qi wRwbm ¯úó †`L‡Z cvb bv| ZvB Ibvi †Pv‡Li Î“wU n‡jv nvBcvi‡g‡Uªvwcqv| A
evKx Ask 8 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨|
 
[image: ]
A  [gvZ…cxV miKvix evwjKv D”P we`¨vjq, Puv`cyi]
K.	weea©b Kx?	1
L.	`c©‡Yi †cQ‡b c¨viv jvMv‡bv nq †Kb e¨vL¨v K‡iv| 	2
M.	DÏxc‡Ki Z_¨ †_‡K †`LvI †h, `c©Y †_‡K cÖwZwe‡¤^i `~iZ¡ 6cm| 	3
N.	DÏxc‡Ki `c©bwU‡K AeZj †jÝ we‡ePbv Ki‡j, †`LvI †h †j‡Ýi †dvKvm `~i‡Z¡i †`o¸Y `~i‡Z¡ e¯‘ ¯’vcb Ki‡j, †jÝwU Lwe©Z I Aev¯—e cÖwZwe¤^ MVb K‡i| 	4
59 bs cÖ‡kœi DËi
 we‡¤^i ˆ`N©¨ I j¶¨e¯‘i ˆ`‡N©¨i AbycvZ‡K weea©b e‡j| A
 fvj cÖwZwe¤^ cvIqvi Rb¨ `c©‡Yi wcQ‡b cvi‡`i cÖ‡jc jvMv‡bv nq| cvi‡`i cÖ‡jc jvMv‡bvi GB cÖwµqv‡K cviv jvMv‡bv ev wmjfvwis ejv nq| cvi` jvMv‡bv c„‡ôi wecixZ c„ôwU cÖwZdjK c„ô wn‡m‡e  KvR K‡i| d‡j GwU Øviv gyLgÊ‡ji †mvRv cÖwZwe¤^ ˆZwi nq| G Kvi‡Y `c©‡Yi †cQ‡b cvi‡`i cÖ‡jc  jvMv‡bv nq| A
 GLv‡b, A
	j¶e¯‘i `~iZ¡, u = 6cm
	mgZj `c©‡Yi †dvKvm `~iZ¡, f =  
 we‡¤^i `~iZ¡, v = ?
Avgiv Rvwb,  =  + 
ev, v = 
	=  cm
	=  cm
	= – 6 cm
 cÖwZwe¤^ Aev¯—e Ges `~iZ¡ `c©‡Yi wcQb w`‡K 6 cm| 
(Showed)
 g‡b Kwi, A
†jÝwUi †dvKvm `~iZ¡ = f
 j¶¨e¯‘i `~iZ¡, u = 1.5 f
cÖ`Ë †jÝwU GKwU AeZj †jÝ| myZivs Gi †dvKvm `~iZ¡ FYvÍK n‡e|
cÖwZwe‡¤^i `~iZ¡ v n‡j
Avgiv Rvwb, 
    –  =  + 
ev,  = –  – 
ev,  = –  – 
ev,  = 
ev,  = – 
ev, v = –  f
 v = – 0.6 f
cÖwZwe‡¤^i `~iZ¡ FYvÍK| myZivs †jÝwU Aev¯—e cÖwZwe¤^ MVb K‡i|
†jÝwUi weea©b, m = – 
	= – 
	= 0.4
GLv‡b, m < 1; †jÝwU j¶¨e¯‘i †P‡q AvKv‡i A‡bK †QvU cÖwZwe¤^ MVb K‡i|
myZivs †jÝwU Lwe©Z I Aev¯—e cÖwZwe¤^ MVb K‡i|
 cvwb I Kuv‡P Av‡jvi cÖwZmiY msµvš— cix¶v Kivi mgq cvwb I Kuv‡Pi cig cÖwZmiYv¼ h_vµ‡g 1.33 Ges 1.52 cvIqv †M‡jv|	A  [ivRkvnx K‡jwR‡qU ¯‹zj]
K.	cig cÖwZmiYv¼ Kv‡K e‡j?	1
L.	¯úk© bv K‡i GKwU ARvbv †jÝ Kxfv‡e mbv³ Kiv hvq e¨vL¨v K‡iv|	2
M.	cvwb mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼ KZ wbY©q K‡iv| 	3
N.	KuvP n‡Z cvwb‡Z cÖwZmi‡Yi †¶‡Î AvcZb †Kv‡Yi gvb KZ A‡c¶v †ewk n‡j c~Y© Af¨š—ixY cÖwZdjb n‡e MvwYwZK we‡klY `vI| 	4
60 bs cÖ‡kœi DËi
 k~b¨ ¯’vb †_‡K hLb Av‡jvK iwk¥ †Kv‡bv gva¨‡g cÖ‡ek K‡i ZLb gva¨‡gi †h cÖwZmiYv¼ nq Zv‡K H e‡Y©i Rb¨ H gva¨‡gi cig cÖwZmiYv¼ e‡j|  A
 ¯úk© bv K‡i †jÝ mbv³Ki‡Yi Rb¨ †j‡Ýi mvg‡b Lye KvQvKvwQ GKwU Av½yj †i‡L Aci w`K †_‡K †`L‡Z n‡e| G‡Z hw` Av½y‡ji †mvRv I weewa©Z we¤^ MwVZ nq Zvn‡j †mB †jÝ DËj, Avi hw` †mvRv wKš‘ Lwe©Z we¤^ MwVZ nq Zvn‡j †mB †jÝ AeZj|  A
 5 Gi (M) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
 5 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
 wP‡Îi Av‡jvK iwk¥wU evqy †_‡K Ab¨ GKwU gva¨‡g cÖ‡ek Kivq Gi †eM GK Z…Zxqvsk n«vm cvq|
[image: ]
A  [†bvqvLvjx wRjv ¯‹zj]
K.	m` we¤^ ej‡Z wK eyS? 	1
L.	†Kvb `c©‡Y m„ó we‡¤^i weea©b 2 ej‡Z wK eyS?	2
M.	wP‡Îi AvcZb †Kv‡Yi gvb wbY©q K‡iv|  	3
N.	AvcZb †Kv‡Yi gvb AcwiewZ©Z †i‡L cÖwZmiY †Kv‡Yi gvb e„w× Ki‡j H gva¨‡g Av‡jvi †e‡Mi wKiƒc cwieZ©b n‡e? MvwYwZK e¨vL¨v `vI|	4
61 bs cÖ‡kœi DËi
 †Kvb we›`y †_‡K wbtm„Z Av‡jvK iwk¥¸”Q cÖwZdjb ev cÖwZmi‡Yi ci hw` wØZxq †Kvb we›`y‡Z cÖK…Zc‡¶ wgwjZ nq Zvn‡j wØZxq we›`y‡K cÖ_g we›`yi ev¯—e ev m` we›`y e‡j| A
 Avgiv Rvwb, |m| =  =  A
†Kvb `c©‡Y m„ó weea©‡bi gvb-2 ej‡Z †evSvq we¤^wU weewa©Z Ges we‡¤^i ˆ`N©¨ I j¶¨e¯‘i ˆ`‡N©¨i AbycvZ-2| Avevi `c©Y n‡Z we‡¤^i `~iZ¡, j¶¨e¯‘i `~i‡Z¡i wØ¸Y n‡j weea©b 2 nq| 
 DcvË n‡Z, A
hw` evqy‡Z Av‡jvi †eM, ca = c nq Z‡e,
wØZxq gva¨‡g Av‡jvi †eM, cb = 
	=  c
cÖwZmiY †KvY, r = 30
Av‡jv evqy †_‡K wØZxq gva¨‡g cÖ‡ek Ki‡j, 
ab =  = 
ev,  = 
ev, sin i =    = 0.75
ev, i = 48.59
 AvcZb †Kv‡Yi gvb = 48.59 
 AvcZb †Kv‡Yi gvb, i = 48.59 A
	cÖwZmiY †Kv‡Yi gvb, r = 30
	evqy gva¨‡g Av‡jvi †eM, ca = 3  108 ms–1
 H gva¨‡g Av‡jvi †eM cb n‡j
 = 
ev,  = 
ev,  = 1.5
ev, cb = 2  108 ms–1
awi, AvcZb †Kv‡Yi gvb AcwiewZ©Z †i‡L cÖwZmiY †Kv‡Yi gvb evwo‡q 40 Kiv n‡jv|
A_©vr G‡¶‡Î r = 40
G‡¶‡Î H gva¨‡g Av‡jvi †eM cb n‡j,
ev,  = 
ev,  = 
ev,  = 1.1667
ev, cb = 2.57  108 ms–1
A_©vr, cb > cb
AZGe, AvcZb †Kv‡Yi gvb wVK †i‡L cÖwZmiY †Kv‡Yi gvb e„w× Ki‡j H gva¨‡g Av‡jvi †eM †e‡o hv‡e|
 †jÝwUi Av‡jvK‡K›`ª †_‡K 40 †m.wg. `~‡i e¯‘ _vK‡j GKB `~i‡Z¡ m` I Dëv we¤^ MwVZ nq|
[image: ]
A  [K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi]
K.	iv¯—vi evwZ‡Z Kx ai‡bi `c©Y e¨envi Kiv nq?	1
L.	weea©b ej‡Z Kx †evS e¨vL¨v K‡iv|	2
M.	†jÝwUi ¶gZv wbY©q K‡iv| 	3
N.	DÏxc‡Ki †jÝwU weea©K KuvP wnmv‡e e¨en„Z nq iwk¥wPÎmn e¨vL¨v K‡iv| 	4
62 bs cÖ‡kœi DËi
 iv¯—vi evwZ‡Z DËj `c©Y e¨envi Kiv nq| A
 weea©b n‡”Q we‡¤^i ˆ`N©¨ I j¶¨e¯‘i ˆ`‡N©¨i AbycvZ| †Kv‡bv `c©‡Y m„ó cÖwZwe¤^ e¯‘i †P‡q AvKv‡i KZUzKz eo ev †QvU Zv weea©b Øviv cwigvc Kiv hvq| weea©‡bi gvb †_‡K `c©Y kbv³ Kiv hvq| `c©‡Yi Lye KvQvKvwQ j¶¨e¯‘ ivL‡j hw` we‡¤^i ˆ`N©¨ j¶¨e¯‘i ˆ`‡N©¨i eo nq Zvn‡j `c©YwU AeZj| Avi hw` †QvU nq Zvn‡j `c©YwU DËj| A
 Avgiv Rvwb, A
	 +  = 
ev,  +  = 
ev,  = 
 f = 20 cm
	= + 0.2 m
 ¶gZv, P =  =  = +5D
	kZ©g‡Z,
j¶e¯‘i Ae¯’vb, u = 40 cm
m` we‡¤^i Ae¯’vb, v = + 40 cm
†dvKvm `~iZ¡, f = ?
¶gZv, P = ?


 DËj †j‡Ýi †dvKvm `~iZ¡ †_‡K Kg `~i‡Z¡ †Kv‡bv e¯‘‡K ivL‡j e¯‘wUi †mvRv, Am` we¤^ MwVZ nq Ges we¤^wU e¯‘i †P‡q AvKv‡i A‡bK eo nq| †j‡Ýi †h cv‡k¦© e¯‘ Av‡Q Zvi wecixZ cv‡k¦© †PvL ivL‡j eo AvKv‡ii cÖwZwe¤^ †`Lv hvq| A
g‡b Kwi, PQ GKwU e¯‘ hv LL DËj †j‡Ýi †dvKvm `~i‡Z¡i †fZ‡i Aew¯’Z| P we›`y †_‡K AvMZ cÖavb A‡¶i mgvš—ivj iwk¥ cÖwZmi‡Yi ci †dvKvm F Gi ga¨ w`‡q hvq| P we›`y †_‡K Aci GKwU iwk¥ †j‡Ýi Av‡jvK †K‡›`ªi ga¨ w`‡q †mvRv †ewi‡q hvq| cÖwZm„Z iwk¥ `ywU Acmvix nq|
[image: ]
GB iwk¥ `ywU‡K wcQ‡bi w`‡K evov‡j Zviv P we›`y‡Z wgwjZ nq| Zvn‡j P n‡jv P we›`yi Am` cÖwZwe¤^| P †_‡K cÖavb A‡¶i Ici PQ j¤^ Uvbv n‡jv| GLv‡b PQ n‡jv PQ Gi Am` cÖwZwe¤^| GB cÖwZwe¤^wU Am`, †mvRv Ges e¯‘i †P‡q AvKv‡i eo| e¯‘i †h cv‡k †jÝwU Av‡Q cÖwZwe¤^wUI †mB cv‡k Av‡Q| ZvB †j‡Ýi Aci cv‡k ivL‡j PQ e¯‘i cwie‡Z© PQ weewa©Z cÖwZwe¤^‡K †`Lv hvq| Gfv‡e DËj †jÝ weea©K KuvP wn‡m‡e e¨envi Kiv hvq|
 


A  [gva¨wgK I D”P gva¨wgK wk¶v †evW©, h‡kvi]
K.	†ø‡ji m~ÎwU wee„Z K‡iv|	1
L.	Zwo‡Zi wm‡÷g jm ej‡Z Kx †evS?	2
M.	Kuv‡P Av‡jvi †eM KZ? 	3
N.	AvcZb †Kv‡Yi gv‡bi Kx ai‡bi cwieZ©b Ki‡j cÖwZmwiZ iwk¥ we‡f`Zj †Nu‡l hv‡e MvwYwZKfv‡e we‡klY K‡iv| 	4
63 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g I wbw`©ó e‡Y©i Av‡jvKiwk¥i †¶‡Î AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvBb-Gi AbycvZ me©`v aª“eK| A
 we`y¨r Drcv`b †K‡›`ª Drcbœ we`y¨r kw³ cwievnx Zv‡ii mvnv‡h¨ cÖ_‡g mve-‡÷k‡b Ges †mLvb †_‡K MÖvnK ch©v‡q weZiY Kiv nq| we`y¨r mÂvj‡bi Rb¨ †h cwievnx Zvi e¨envi Kiv nq GiI wKQz cwigvY †iva Av‡Q| d‡j wKQz cwigvY we`y¨r kw³ Zv‡c iƒcvš—wiZ nq| G Kvi‡Y MÖvnK ch©v‡q cÖvß we`y¨r kw³ we`y¨r †K‡›`ª Drcvw`Z we`y¨r kw³ A‡c¶v Kg nq| A_©vr we`y¨r mÂvj‡bi mgq cwievnx Zv‡i †h we`y¨r kw³ Zvc kw³‡Z iƒcvš—wiZ nq Zv‡K wm‡÷g jm e‡j| A
 GLv‡b, A
	evqyi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼, ag = 1.53
Rvbv Av‡Q, evqy‡Z Av‡jvi †eM, ca = 3  108 ms–1
†ei Ki‡Z n‡e, Kuv‡P Av‡jvi †eM, cg = ?
Avgiv Rvwb, ag = 
	ev, cg = 
	= 
	= 1.96  108 ms–1 (Ans.)
 GLv‡b, A
	evqyi mv‡c‡¶ Kuv‡Pi cÖwZmiYv¼, ag = 1.53
	Kuv‡Pi mv‡c‡¶ evqy gva¨‡gi cÖwZmiY †KvY, r = 90–60
	= 30
awi, Kuv‡Pi mv‡c‡¶ evqy gva¨‡gi AvcZb †KvY = i
Avgiv Rvwb, ga = 
ev, ag = 
ev, sin i = 
	= 
	= 0.327
 i = sin–1 (0.327) = 19.09
GLb, KuvP n‡Z evqy‡Z Av‡jv cÖwZmi‡Yi †¶‡Î cÖwZmwiZ iwk¥ we‡f`Zj †N‡l hv‡e hLb AvcwZZ iwk¥ µvwš— †Kv‡Y AvcwZZ nq|
Kuv‡Pi mv‡c‡¶ evqy gva¨‡gi µvwš—‡KvY C n‡j,
ag = 
ev, sin C = 
ev, C = sin–1 
	= 40.81
 AvcZb †KvY evov‡Z n‡e = (40.81 – 19.09)
	= 21.72
myZivs AvcZb †Kv‡Yi gvb c~‡e©i Zzjbvq 21.72 e„w× Ki‡j cÖwZmwiZ iwk¥ we‡f`Zj †Nu‡l hv‡e|
 `kg †kÖwYi QvÎx wkDjx †kÖwY K‡¶ e¨vK †ev‡W©i †jLv fvjfv‡e †`L‡Z cvq bv| d‡j Wv³v‡ii miYvcbœ n‡j Wv³vi Zv‡K 2D ¶gZvm¤úbœ †jÝ Pkgv wnmv‡e e¨env‡ii civgk© w`‡jb|
A  [AvÄygvb Av`k© miKvwi D”P we`¨vjq, †bÎ‡KvYv]
K.	†jÝ Kv‡K e‡j?	1
L.	¯úk© bv K‡i Kxfv‡e GKwU †jÝ mbv³ Kiv hvq?	2
M.	wkDjxi Pkgvi †dvKvm `~iZ¡ wbY©q K‡iv| 	3
N.	wkDjx‡K FYvÍK () ¶gZvi †jÝ e¨env‡ii civgk© †`Iqvi †hŠw³KZv wj‡Lv| 	4
64 bs cÖ‡kœi DËi
 `ywU †Mvjxq c„ô Øviv mxgve× †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j| A
 ¯úk© bv K‡i †jÝ mbv³Ki‡Yi Rb¨ †j‡Ýi mvg‡b Lye KvQvKvwQ GKwU Av½yj †i‡L Aci w`K †_‡K †`L‡Z n‡e| G‡Z hw` Av½y‡ji †mvRv I weewa©Z we¤^ MwVZ nq Zvn‡j †mB †jÝ DËj, Avi hw` †mvRv wKš‘ Lwe©Z we¤^ MwVZ nq Zvn‡j †mB †jÝ AeZj| A
 DÏxcK Abyhvqx, A
	wkDjxi Pkgvi ¶gZv, P = –2D
	Pkgvi †dvKvm `~iZ¡, f = ?
Avgiv Rvwb, P = 
	ev, f =  = 
	= –0.5 m
	= –50 cm (Ans.)
 wkDjx e¨vK †ev‡W©i †jLv fv‡jv †`‡Lbv A_©vr n«¯^ `„wó Î“wU m¤úbœ| A_©vr †m Kv‡Qi e¯‘mg~n ¯úó †`L‡Z †c‡jI `~‡ii e¯‘mg~n ¯úó †`L‡Z cvq bv| Gi KviY n‡jv Zvi †Pv‡Li †j‡Ýi Awfmvix ¶gZv e„w× †c‡q‡Q A_ev Zvi Aw¶‡Mvj‡Ki AvKvi e„w× †c‡q‡Q| G‡Z Kv‡Qi e¯‘mg~n n‡Z AvMZ Av‡jvK iwk¥mg~n P¶z‡jÝ Awfmvix ¸‡”Q cwiYZ K‡i †iwUbvi †dvKvm NUv‡Z m¶g n‡jI `~ieZ©x e¯‘mg~n n‡Z AvMZ Av‡jvK iwk¥mg~n cÖvq ci¯úi mgvš—ivj nq| GKB Awfmvix ¶gZv wb‡q G‡`i‡K euvKv‡j iwk¥mg~n †iwUbvi mvg‡bi †Kv‡bv we›`y‡Z wgwjZ nq e‡j †PvL `~‡ii H e¯‘¸‡jv‡K ¯úó †`L‡Z cvq bv| A


n«¯^ `„wó Ges AeZj †jÝ e¨envi K‡i n«¯^ `„wó Î“wU `~ixKiY| G‡¶‡Î P¶z‡j‡Ýi Awfmvix ¶gZv Kgv‡bvi Rb¨ FYvÍK ¶gZvi †jÝ e¨envi Kiv cÖ‡qvRb| G‡Z `~‡ii e¯‘mg~n n‡Z AvMZ Av‡jvKiwk¥mg~n cÖ‡qvRb gZ †dvKvwmZ n‡q †iwUbvq AvcwZZ n‡q e¯‘i ¯úó we¤^ MVb K‡i| myZivs wkDjx‡K FYvÍK ¶gZvi †jÝ e¨env‡ii civgk© †`evi †hŠw³KZv i‡q‡Q|
 GKRb QvÎ eB‡qi †jLv ¯úófv‡e †`L‡Z †c‡jI †ev‡W©i †jLv ¯úófv‡e †`L‡Z cvq bv| Wv³vi Zv‡K  2D ¶gZvi †jÝ e¨env‡ii civgk© w`‡jb|
A  [Rvgvjcyi miKvwi evwjKv D”P we`¨vjq]
K.	†j‡Ýi ¶gZv Kx? 	1
L.	†Kv‡bv e¯‘i ˆiwLK weea©b 1.5 ej‡Z Kx †evS? 	2
M.	DÏxc‡Ki †jÝwUi †dvKvm `~iZ¡ wbY©q K‡iv|  	3
N.	DÏxc‡Ki †jÝwU Kxfv‡e Qv‡Îi mgm¨vi mgvavb K‡i iwk¥wP‡Îi mvnv‡h¨ eY©bv K‡iv|  	4
65 bs cÖ‡kœi DËi
 †Kvb †j‡Ýi cÖavb A‡¶i mgvš—ivj GK¸”Q Av‡jvKiwk¥‡K Awfmvix ev Acmvix Kivi mvg_©¨B n‡jv H †j‡Ýi ¶gZv| A
 ˆiwLK weea©‡bi gvb 1.5 ej‡Z eySvq †Kv‡bv `c©Y ev †j‡Ý MwVZ we‡¤^i ˆ`N©¨ I e¯‘i ˆ`‡N©¨i AbycvZ 1.5 ev we‡¤^i ˆ`N©¨ e¯‘i ˆ`‡N©¨i 1.5 ¸Y| A
 6 Gi (M) bs m„Rbkxj cÖ‡kœvËi Gi Abyiƒc| 
 6 Gi (N) bs m„Rbkxj cÖ‡kœvËi Gi Abyiƒc| 
 `yBRb cvV‡Ki †Pv‡Li wbKU we›`y Ges `~i we›`yi `~iZ¡ wb‡æi Q‡K †`Lv‡bv n‡jv:
	cvVK
	†Pv‡Li wbKU we›`y
	†Pv‡Li `~i we›`y

	1g
	
	75.cm

	2q
	50cm
	


A  [wm‡jU miKvwi cvBjU D”P we`¨vjq, wm‡jU]
K.	†iwUbv Kx?	1
L.	†Pv‡Li mvg‡b GKwU R¡jš— gkvj †Rv‡o Nyiv‡j Av¸‡bi GKwU e„Ë †`Lv hvq †Kb?	2
M.	1g cvV‡Ki †¶‡Î KZ ¶gZvi Pkgv e¨envi Ki‡Z n‡e wbY©q K‡iv| 	3
N.	†Kvb ai‡bi †jÝ e¨envi K‡i 2q cvV‡Ki †Pv‡Li Î“wU cÖwZKvi Kiv m¤¢e? iwk¥ wPÎ Gu‡K we‡klY K‡iv| 	4
66 bs cÖ‡kœi DËi
 P¶z †j‡Ýi †cQ‡b Aew¯’Z Aw¶‡Mvj‡Ki wfZ‡ii c„‡ôi †Mvjvcx i‡Oi Cl`”Q Av‡jvK ms‡e`b AveiY‡K †iwUbv e‡j| A
 †Pv‡Li m¤§yL †_‡K †Kvb e¯‘ †`Lvi ci mwi‡q wb‡j 0.1 †m‡KÛ ch©š— Gi Abyf‚wZ gw¯—‡®‹ †_‡K hvq| †Kvb e¯‘‡K †Pv‡Li m¤§yL †_‡K mwi‡q GK †m‡K‡Ûi `k fv‡Mi GK fv‡Mi g‡a¨ hw` e¯‘‡K Avevi †Pv‡Li m¤§y‡L Avbv nq Zvn‡j `k©vbyf‚wZi ¯’vwq‡Z¡i Rb¨ e¯‘wUi gvSLv‡bi Abycw¯’wZ †Ui cvIqv hvq bv| G Kvi‡Y †Pv‡Li mvg‡b GKwU R¡jš— gkvj †Rv‡i Nyiv‡j Avgiv †Pv‡L Av¸‡bi GKwU e„Ë †`wL hw`I wewfbœ mg‡q gkvjwU wewfbœ ¯’v‡b _v‡K| A
 †`Iqv Av‡Q, A
	†PvLwU n«¯^ `„wó m¤úbœ
	j¶¨e¯‘i `~iZ¡, u = 
	Aev¯—e we‡¤^i `~iZ¡, v = – 0.75 m
	†dvKvm `~iZ¡ f n‡j, 
Avgiv Rvwb, 
	ev,  +  = 
	ev,  = 
	 f = – 0.75 m
 †j‡Ýi ¶gZv, P = 
	=  m
	= – 1.33 D
A_©vr 1.33 D ¶gZv wewkó AeZj †jÝ e¨envi Ki‡Z n‡e| 
 24 Gi (N) bs m„Rbkxj cÖ‡kœvËi Gi Abyiƒc|
 A I B `yB e¨w³i Î“wUMÖ¯— †Pv‡Li wbKU we›`y I `~i we›`y wb‡æi Q‡K †`Lv‡bv n‡jv: 
	e¨w³
	†Pv‡Li wbKU we›`y
	†Pv‡Li `~i we›`y

	A
	15cm
	100m

	B
	35cm
	Amxg


A  [w`bvRcyi wRjv ¯‹zj]
K.	Av‡jvK †K›`ª Kx?	1
L.	wPwKrmv‡¶‡Î AcwUK¨vj dvBev‡ii e¨envi wjL|	2
M.	A e¨w³i Pkgvi ¶gZv wbY©q K‡iv| 	3
N.	B e¨w³i Pkgvi †jÝ wKfv‡e cÖwZwe¤^ MVb K‡i Zv iwk¥wP‡Îi gva¨‡g we‡klY K‡iv| 	4
67 bs cÖ‡kœi DËi
 Av‡jvK †K›`ª n‡jv †j‡Ýi g‡a¨ cÖavb A‡¶i Dci Aew¯’Z GKwU wbw`©ó we›`y, hvi ga¨ w`‡q †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô †_‡K wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvš—ivjfv‡e wbM©Z nq| A
 wPwKrmv †¶‡Î AcwUK¨vj dvBevi Gi e¨vcK e¨envi i‡q‡Q| Gi mvnv‡h¨ cvK¯’wji †`qvj cix¶v, i³evnx agwb ev wkivi eK ev n„rwc‡Êi fvjf¸‡jvi wµqv †`Lv hvq| A
 4 Gi (M) bs m„Rbkxj cÖ‡kœvËi Gi Abyiƒc| 
 4 Gi (N) bs m„Rbkxj cÖ‡kœvËi Gi Abyiƒc| 
 ingvb mv‡n‡ei eqm 42 eQi| GLb †m Kv‡Qi wRwbm ¯úó †`L‡Z cvq bv| ZvB †m †Pv‡Li Wv³v‡ii Kv‡Q †Mj| Wv³vi Zv‡K cix¶v K‡i +2D ¶gZvm¤úbœ †j‡Ýi Pkgv e¨env‡ii civgk© w`‡jb|	A  [MvRxcyi K¨v›Ub‡g›U †evW© Avš—t D”P we`¨vjq]
K.	Av‡jvK †K›`ª Kv‡K e‡j?	1
L.	c„w_exi wefe k~b¨ †Kb?	2
M.	ingvb mv‡n‡ei Pkgvi †j‡Ýi †dvKvm `~iZ¡ KZ? 	3
N.	ingvb mv‡n‡ei †Pv‡Li Î“wUi KviY I cÖwZKvi e¨vL¨v K‡iv|	4
68 bs cÖ‡kœi DËi
 Av‡jvK †K›`ª n‡jv †j‡Ýi g‡a¨ cÖavb A‡¶i Dci Aew¯’Z GKwU wbw`©ó we›`y, hvi ga¨ w`‡q †Kv‡bv iwk¥ AwZµg Ki‡j cÖwZmi‡Yi ci †j‡Ýi Aci c„ô †_‡K wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvš—ivjfv‡e wbM©Z nq| A
 Avgiv Rvwb, †Kv‡bv GKwU †QvU AvKv‡ii cwievnK abvÍK Avavb jvf Ki‡j Gi wefe e„w× cvq Ges Gi cwigvY wbY©q Kiv hvq| wKš‘ cwievnKwU hw` AwZ wekvj AvKv‡ii †MvjK nq Zvn‡j G‡Z abvÍK Avavb e„w×i Kvi‡Y Gi wef‡ei e„w× ZZB j¶Yxq nq bv| Avgv‡`i c„w_ex Ggwb GKwU wekvj AvKv‡ii cwievnK| c„w_ex GKwU FYvÍK Avav‡bi wekvj fvÊvi| ZvB G †_‡K wKQy B‡jKUªb †ei K‡i wb‡j A_ev G‡Z wKQy B‡jKUªb w`‡j Gi wef‡e †Kv‡bv cwieZ©b nq bv| ZvB c„w_exi wefe‡K k~b¨ aiv nq| A
 DÏxc‡Ki Z_¨vbymv‡i, 
	ingvb mv‡n‡ei Pkgvi †j‡Ýi ¶gZv, P = + 2 D 
	†dvKvm `~iZ¡,  = ?
Avgiv Rvwb, P = 
  =  
	=  = +0.5 m = +50 cm
AZGe ingvb mv‡n‡ei Pkgvi †j‡Ýi †dvKvm `~iZ¡ 50 cm|
 14 (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨|
 a I b gva¨‡gi cÖwZmiYv¼ h_vµ‡g 1.44 I 1.52| Av‡jv‡K iwk¥ b gva¨g †_‡K a gva¨‡g hvIqvi mgq we‡f`Z‡ji Dci AvcZb we›`y‡Z we‡f`Zj I Awfj‡¤^i ga¨eZ©x †KvY‡K mgvb `yB fv‡M wef³ K‡i| A	 [Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv]
K.	`c©‡Yi †MŠY A¶ Kv‡K e‡j?	1
L.	c~Y© Af¨š—ixY cÖwZdj‡bi kZ© `ywU †j‡Lv|	2
M.	b gva¨‡gi Av‡jvi †eM wbY©q K‡iv|	3
N.	DÏxc‡Ki Av‡jv‡K c~Y© Af¨š—ixY cÖwZdjb NU‡e wKbv- MvwYwZKfv‡e we‡klY K‡iv|	4
69 bs cÖ‡kœi DËi
 †gi“ we›`y e¨ZxZ `c©‡Yi cÖwZdjK c„‡ôi Dci¯’ †h †Kv‡bv we›`y I eµZvi †K‡›`ªi ga¨ w`‡q MgbKvix mij‡iLvB n‡jv †MŠY A¶| A
 c~Y© Afš—ixY cÖwZj‡bi kZ© wb‡æ †`qv nj: 
i.	Av‡jvKiwk¥‡K Aek¨B Nb gva¨g †_‡K nvjKv gva¨‡gi we‡f`Z‡j AvcwZZ n‡Z n‡e| 
ii. 	Nb gva¨‡g AvcZb †KvY µvwš— †Kv‡Yi †P‡q eo n‡e| A
 †`Iqv Av‡Q,
b gva¨‡gi cÖwZmiYv¼ b = 1.52
b gva¨‡g Av‡jvi †eM, cb = ?
k~b¨¯’v‡b Av‡jvi †eM, co = 3  108ms1
Avgiv Rvwb, b =  
	ev,  cb = 
	= 
 cb = 1.97  108ms1  (Ans.) 
 †`Iqv Av‡Q,
a gva¨‡gi cÖwZmiYv¼, a = 1.44
b gva¨‡gi cÖwZmiYv¼, b = 1.52
Avevi we‡f`Zj I Awfj‡¤^i ga¨eZ©x †KvY = 90
 AvcZb †KvY, i =  = 45
Avgiv Rvwb, c~Y© Af¨š—ixY cÖwZdjb nIqvi Rb¨ AvcZb †Kv‡Yi gvb msKU †KvY A‡c¶v AwaK n‡Z nq|
GLv‡b, msKU †Kvb c Gi Rb¨ cÖwZmiY †KvY 90
ab = 
sinc = 
sinc = ba
	c = sin1
		= sin1
		= 71.33 
†h‡nZz i < c
AZGe DÏxc‡Ki Av‡jv‡K c~Y© Af¨š—ixY cÖwZdjb NU‡e bv| A
 
[image: ]
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, ˆmq`cyi]
K.	`c©Y Kv‡K e‡j?	1
L.	†Kvb †j‡Ýi ¶gZv 2.5D ej‡Z Kx †evS?Ñ e¨vL¨v K‡iv|	2
M.	AB j¶¨e¯‘wUi we‡¤^i Ae¯’vb wbY©q K‡iv| 	3
N.	Kxfv‡e DÏxc‡Ki †jÝwU‡K mij AYyex¶Y hš¿ wn‡m‡e e¨envi Kiv hvq?Ñ Dchy³ iwk¥wP‡Îi gva¨‡g we‡klY K‡iv|	4
70 bs cÖ‡kœi DËi
 †h gm„Y Z‡j Av‡jvi wbqwgZ cÖwZdjb N‡U Zv‡K `c©Y e‡j|
 †Kvb †j‡Ýi ¶gZv 2.5D ej‡Z †evSvq †jÝwU AeZj Ges GwU cÖavb A‡¶i mgvš—ivj GK¸”Q Av‡jvKiwk¥‡K Ggbfv‡e Acmvix K‡i †hb g‡b nq G¸‡jv †jÝ †_‡K  ev 0.4 m `~‡ii †Kv‡bv we›`y †_‡K Acm„Z n‡”Q|
 †`Iqv Av‡Q,
	eµZvi e¨vmva©, r = 50 cm
	 †dvKvm `~iZ¡, 	= 
		= 25 cm
	e¯‘i `~iZ¡, u = (25 + 2) cm
	= 27 cm
	 we‡¤^i `~iZ¡, v = ?
Avgiv Rvwb,
		 +  = 
	ev,	 =   
	ev,	 =   
	ev,	 = 
		v = 337.5 cm (Ans.)
 62 Gi (N) bs m„Rbkxj cÖ‡kœvËi `ªóe¨| 
 20 cm †dvKvm `~i‡Z¡i GKwU AeZj †j‡Ýi Av‡jvK †K›`ª †_‡K 30 cm `~‡i 10 cm ˆ`‡N©¨i GKwU e¯‘ ¯’vcb Kiv n‡jv|
[AvwRgcyi Mfb©‡g›U Mvj©m ¯‹zj GÛ K‡jR]
K.	†j‡Ýi cÖavb †dvKvm Kv‡K e‡j?	1
L.	cvnvwo iv¯—vi A`„k¨ euv‡K 45 †Kv‡Y mgZj `c©Y emv‡bv nq †Kb?	2
M.	DÏxc‡Ki †jÝwUi ¶gZv wbY©q K‡iv|	3
N.	DÏxc‡Ki e¯‘wUi Rb¨ †jÝwU‡Z †Kvb ai‡bi cÖwZwe¤^ m„wó n‡e? wP‡Îi gva¨‡g we‡klY K‡iv|	4
71 bs cÖ‡kœi DËi
 †j‡Ýi cÖavb A‡¶i mgvš—ivj I wbKUeZ©x Av‡jvK iwk¥¸”Q cÖwZmi‡Yi ci †h we›`y‡Z wgwjZ nq ev †h we›`y †_‡K Acm„Z n‡”Q e‡j g‡b nq Zv‡K H †j‡Ýi cÖavb †dvKvm e‡j|
 cvnvwo iv¯—vq Mvwo Pvjv‡bvi mgq gv‡S gv‡S 90 †Kv‡Y euvK wb‡Z n‡Z cv‡i| A`„k¨ euv‡K wecixZ w`K †_‡K Avmv Mvwoi PvjKiv ci¯úi‡K †`L‡Z cvb bv, d‡j `yN©Ubv NUvi m¤¢vebv _v‡K| G mgm¨v mgvav‡bi Rb¨ wec¾bK euv‡K 45 †Kv‡Y mgZj `c©Y emv‡bv nq| Gi d‡j Mvwo PvjKMY euv‡Ki Av‡kcv‡k mewKQy †`L‡Z cvb Ges wbivc‡` Mvwo Pvjv‡Z m¶g nb| A
 GLv‡b,
	AeZj †j‡Ýi †dvKvm `~iZ¡, f	= 20 cm
		= 0.20 m
		†j‡Ýi ¶gZv, P = ?
Avgiv Rvwb,
	P	= 
		=  
		=  5m1
		P	= – 5D (Ans.)
 GLv‡b,
	DÏxc‡Ki †j‡Ýi †dvKvm `~iZ¡, f = 20 cm
		j¶¨e¯‘i Ae¯’vb, u = 30 cm
myZivs j¶¨e¯‘wU DÏxc‡K DwjwLZ AeZj †j‡Ýi cÖavb †dvKvm I eµZvi †K‡›`ªi g‡a¨ Aew¯’Z|
AeZj †j‡Ýi Rb¨ j¶¨e¯‘i cÖwZwe¤^ MV‡bi iwk¥wPÎ wbæiƒc:


GLv‡b, LOL1 AeZj †j‡Ýi cÖavb A‡¶i Dci Aew¯’Z PQ j¶¨e¯‘ †_‡K AvMZ Av‡jvKiwk¥ †j‡Ý cÖwZmi‡Yi ci P1Q1 we¤^ MVb K‡i| Dc‡iv³ wPÎ n‡Z cvB,
we‡¤^i Ae¯’vb: cÖavb †dvKvm I †gi“i g‡a¨|
cÖK…wZ: Am` I †mvRv|
AvK…wZ: j¶¨e¯‘i †P‡q †QvU A_©vr Lwe©Z| A
 wb‡Pi †Uwe‡j k~b¨¯’v‡b I `ywU wfbœ Kv‡P Av‡jvi †eM †`Iqv n‡jv:
	gva¨g
	Av‡jvi †eM (ms–1)

	k~b¨¯’vb
	3  108 

	wd¬›U KuvP
	1.86  108

	µvDb KuvP
	1.97  108


  [AMÖYx ¯‹zj GÛ K‡jR, XvKv]
K.  cÖwZmiYv¼ Kv‡K e‡j?			  1
L.	GKwU †j‡Ýi ¶gZv 3D Gi A_© Kx?	2
M.	Av‡jvK iwk¥ µvDb †_‡K wd¬›U Kuv‡P Mg‡bi †¶‡Î cÖwZmiYv¼ wbY©q Ki|	3
N.	Av‡jvK iwk¥ wd¬›U †_‡K k~b¨¯’v‡b I µvDb Kuv‡P Mg‡bi †¶‡Î msKU †Kv‡Yi Kxiƒc cwieZ©b n‡e? MvwYwZKfv‡e wbY©q Ki| A	4
72 bs cÖ‡kœi DËi
 GK‡Rvov wbw`©ó gva¨g Ges †Kv‡bv GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ GK gva¨g †_‡K Aci gva¨‡g cÖwZm„Z n‡j AvcZb †Kv‡Yi sin I cÖwZmiY †Kv‡Yi sin Gi AbycvZ‡K H e‡Y©i Av‡jvi Rb¨ cÖ_g gva¨‡gi mv‡c‡¶ wØZxq gva¨‡gi cÖwZmiYv¼ e‡j|
 †Kvb †j‡Ýi ¶gZv 3D n‡j Gi †dvKvm `~iZ¡  = m ev 33.34cm, A_©vr †Kvb †j‡Ýi ¶gZv  3D ej‡Z  eySvq †h †jÝwU AeZj Ges Zv cÖavb A‡¶i mgvš—ivj GK¸”Q iwk¥‡K Ggbfv‡e AcmvwiZ Ki‡e †hb Zviv cÖavb A‡¶i Dci 33.34 cm `~ieZ©x †Kvb we›`y †_‡K Avm‡Q e‡j g‡b nq| A
 GLv‡b,
	µvDb Kuv‡P Av‡jvi †eM Cr = 1.97  108ms–1 
	wd¬›U Kuv‡P Av‡jvi †eM C = 1.86  108ms–1
Av‡jvK iwk¥ µvDb KuvP †_‡K wd¬›U Kuv‡P Mg‡bi †¶‡Î cÖwZmiYv¼
	r =  
	 =  
	= 1.059 (Ans.) A
 Av‡jvK iwk¥ wd¬›U †_‡K k~b¨¯’v‡b Mg‡bi †¶‡Î msKU †KvY c n‡j, 
	a =  = 
ev,	sinc = sin90   
ev,	sinc = 1  
ev,	c = 38.31 
Av‡jvKiwk¥ wd¬›U †_‡K µvDb Kuv‡P Mg‡bi †¶‡Î msKU †KvY c n‡j, 
	r =   =  
ev, 	 =  
ev, 	sinc = 0.9441 
ev,	c = 70.76
 	msKU †Kv‡Yi cwieZ©b, c = c  c  = 70.76  38.31 = 32.45
 Av‡jvK iwk¥ wd¬›U †_‡K k~b¨¯’v‡b Ges µvDb Kuv‡P Mg‡bi †¶‡Î msKU †KvY 32.45 †e‡o hv‡e|  A
 


  [Kv‡j±i ¯‹zj GÛ K‡jR, iscyi]
K.	A¨vKzqvm wnDgvi Kv‡K e‡j?	1
L.	a Ges b gva¨‡gi gv‡S †Kvb gva¨gwU †ewk Nb? e¨vL¨v Ki|	2
M.	b gva¨‡gi mv‡c‡¶ a gva¨‡gi cÖwZmibv¼ wbY©q Ki|	3
N.	1 = 0 n‡j cÖwZm„Z iwk¥wU †Kvb c‡_ hv‡e? †¯‡ji m~‡Îi Av‡jvK e¨vL¨v Ki|	4
73 bs cÖ‡kœi DËi
 KwY©qv I P¶z †j‡Ýi ga¨eZ©x †h ¯’vbwU cwi®‹vi jeYv³ `ªe‡Y c~Y© _v‡K, Zv‡K A¨vKzqvm wnDgvi e‡j|
 GLv‡b, A
	ab = 1.41
a gva¨‡gi cÖwZmiYv¼ a I b gva¨‡gi cÖwZmiYv¼ b n‡j, 
	ab = 
	ev, 1.41 = 
	 b = 1.41a 
GLv‡b, b > a  nIqvq b gva¨gwU a gva¨g A‡c¶v Nb|
 GLv‡b, ab = 1.41 A
	ba = ?
Avgiv Rvwb, ba = 
	 ba =  
	 ba = 0.7092 (Ans.)
 GLv‡b, ab = 1.41
	AvcZb †KvY, 1 = 0 
	Ges cÖwZmiY †KvY = 2 (awi)
	†ø‡ji m~Îvbyhvqx, A
	ab = 
	ev, 1.41 = 
	ev, sin2 = 
	 2 = 0
myZivs cÖwZm„Z iwk¥wU Awfj¤^ eivei †mvRvmywR P‡j hv‡e| 
 


  [we G Gd kvnxb K‡jR, kg‡mibMi, †gŠjfxevRvi]
K.	AYyex¶h‡š¿ †Kvb †jÝ e¨envi Kiv nq?	1
L.	Av‡jvi cÖwZmiY nIqvi KviY e¨vL¨v Ki|	2
M.	KuvP I cvwbi cÖwZmiYv¼ h_vµ‡g 1.5 I 1.33| Av‡jvK iwk¥ KuvP n‡Z cvwbi w`‡K Mgb Ki‡j Bnvi msKU †KvY wbY©q Ki|	3 
N.	DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h AvcwZZ I wbM©Z iwk¥ ci¯úi mgvš—ivj| 	4
74 bs cÖ‡kœi DËi
 Abyex¶Yh‡š¿ DËj †jÝ e¨envi Kiv nq| A
 Av‡jvi cÖwZmiY nIqvi KviY n‡jv wewfbœ gva¨‡g Av‡jvi †e‡Mi wfbœZv| Av‡jvKxq nvjKv gva¨g †_‡K Nb gva¨‡g Av‡jvi cÖwZmi‡Yi mgq Av‡jvKiwk¥ Awfj‡¤^i w`‡K †eu‡K hvq| wKš—y Nb gva¨‡g †_‡K nvjKv gva¨‡g Av‡jvi cÖwZmi‡Yi †ejvq Av‡jvKiwk¥ Awfj¤^ †_‡K `~‡i m‡i hvq| `ywU wfbœ gva¨g nIqv m‡Ë¡I gva¨gØ‡qi Av‡jvKxq NbZ¡ mgvb n‡j A_©vr gva¨gØ‡q Av‡jvi †eM mgvb n‡j GK gva¨g n‡Z Aci gva¨‡g Av‡jvi Mg‡bi †ejvq Av‡jvK iwk¥i w`K cwieZ©b N‡U bv, A_©vr Av¶wiK A‡_© cÖwZmiY N‡U bv| A
 GLv‡b, 	Kuv‡Pi cÖwZmiYvsK, g = 1.5
	cvwbi cÖwZmiYvsK; w = 1.33
	msKU †KvY, c = ?
Avgiv Rvwb, 
	wg = 
	ev, sinc = 
	ev, sinc = 
	ev, sinc =  =  = 0.88
	ev, c = sin1 (0.88)
	 c = 61.64
 msKU †KvY 61.64 (Ans.) A
 g‡b Kwi, evqy gva¨g mv‡c‡¶ cvwb I KvP gva¨‡gi cÖwZmiYvsK h_vµ‡g	ow = 
	og = 
	wg = 
Avevi,	wg = 
	ev,  = 
	ev,    = 
	ev,  = 1
	ev, sin i = sin i
	 i = i
AZGe, AvcwZZ I wbM©Z iwk¥ ci¯úi mgvš—ivj| A
 wb‡Pi DÏxcKwU c‡ov Ges cÖkœ¸‡jvi DËi `vI :
[image: ]
A  [KzwoMÖvg miKvwi evwjKv D”P we`¨vjq]
K.	†j‡Ýi ¶gZv Kv‡K e‡j?	1
L.	gvby‡li `yBwU †PvL _vKvi myweav e¨vL¨v K‡iv|	2
M.	cvwb gva¨‡g msKU †Kv‡Yi gvb wbY©q K‡iv| 	3
N.	AvcvZb †Kv‡Yi gvb cwieZ©b bv K‡i hw` cÖwZmiY †Kv‡Yi gvb 5 e„w× Kiv nq| Zvn‡j cvwb gva¨‡g Av‡jvi †e‡Mi wKiƒc  cwieZ©b Avb‡Z n‡e? MvwYwZK hyw³mn gZvgZ `vI| 	4
75 bs cÖ‡kœi DËi
 †Kv‡bv †j‡Ýi Awfmvix ev Acmvix Kivi mvg_©¨‡K Zvi ¶gZv e‡j| A
 `ywU †PvL _vKvi myweav: A
i. 	`ywU e¯‘i cÖK…Z Ae¯’vb m¤ú‡K© aviYv R‡š§|
ii. 	`ywU e¯‘i cvi¯úwiK `~iZ¡ mg‡Ü mwVK aviYv R‡š§|
iii. 	e¯‘ m¤ú‡K© wÎgvwÎK aviYv ¯úó nq|
 
[image: ]
GLv‡b, A
AvcZb †KvY, i = 90 – 65 = 25
cÖwZmiY †KvY, r = 60 – 30 = 30
cvwb mv‡c‡¶ evqyi cÖwZmiYv¼ wa n‡j,
wa = 
	= 
	= 0.85
msKU †KvY C n‡j,
 = wa     [ msKU †Kv‡Yi Rb¨ cÖwZmiY 90]
ev, sin C = 0.85
ev, C = sin–1 (0.85)
	= 58.2 (Ans.)
 ÔMÕ n‡Z cvB, wa = 0.85 A
Avgiv Rvwb, evqy‡Z Av‡jvi †eM, ca = 3  108 ms–1
cvwb‡Z Av‡jvi †eM cw n‡j,
wa = 
ev, cw = wa  ca
	= 0.85  3  108
	= 2.55  108 ms–1
wØZxq †¶‡Î, 
	AvcZb †KvY, i = 25
	cÖwZdjY †KvY, r = 30 + 5 = 35
	cvwbi gva¨‡g Av‡jvi †eM cw  n‡j,
 = 
ev, cw =   3  108
	= 2.21  108 ms–1
A_©vr, cvwb‡Z Av‡jvi †eM (2.55  108 – 2.21  108) ev 3.4  107 ms–1 cwigvY Kgv‡Z n‡e|
 
[image: ]
	A [RqcyinvU Mvj©m K¨v‡WU K‡jR]
K.	AcwUK¨vj dvBevi Kx?	1
L.	AeZj †j‡Ý Av‡jv cÖ‡ek Ki‡j Kx N‡U?	2
M.	Dc‡ii †jÝwUi ¶gZv wbY©q K‡iv|	3
N.	DÏxc‡Ki wPÎvbyhvqx Aev¯—e Ges †mvRv cÖwZwe¤^ cvIqv m¤¢e Kx? iwk¥wPÎ Gu‡K we‡klY K‡iv|	4
76 bs cÖ‡kœi DËi
 KuvP ev †Kv‡bv ¯^”Q c`v‡_©i ˆZwi miy Zš‘‡K ev dvBevi hv Av‡jvi c~Y© Af¨š—ixY cÖwZdjb e¨envi K‡i Av‡jv en‡bi Kv‡R e¨envi Kiv nq| Giƒc Zš‘ n‡”Q AcwUK¨vj dvBevi| A
 AeZj †j‡Ýi ga¨fvM mi“Ges cÖvš—fvM cyi“| GB †j‡Ý cÖavb A‡¶i mgvš—ivj GK¸”Q Av‡jvKiwk¥ AvcwZZ n‡j cÖwZmi‡Yi ci wbM©Z nIqvi mgq Qwo‡q hvq ev Acmvix nq| wb‡Pi wP‡Î welqwU †`Lv‡bv n‡jvÑ


G Kvi‡Y AeZj †jÝ‡K Acmvix †jÝI ejv nq| A
 †`Iqv Av‡Q,
DËj †j‡Ýi †dvKvm `~iZ¡, F = 50cm
	= 0.5m
	  ¶gZv, P = ?
Avgiv Rvwb, P = 
		= 
		= 2D. (Ans.) A
 DÏxc‡Ki †jÝwU GKwU DËj †jÝ| DËj †j‡Ý ev¯—e I Aev¯—e Dfq ai‡bi we¤^ cvIqv hvq|
wP‡Î, PQ e¯‘wU †j‡Ýi eµZvi †K‡›`ª Aew¯’Z wb‡æ G Ae¯’v‡bi e¯‘i iwk¥iwPÎ †`qv n‡jvÑ


GLv‡b, LCL DËj †j‡Ý PQ e¯‘ †_‡K GKwU Av‡jvKiwk¥ cÖavb A‡¶i mgvš—iv‡j †j‡Ý AvcwZZ n‡q cÖwZmi‡Yi ci cÖavb †dvKvm w`‡q hvq| Aci GKwU Av‡jvKiwk¥ PCP Av‡jvK †K›`ª w`‡q hvq| Av‡jvKiwk¥Øq P we›`y‡Z wgwjZ nq| P †_‡K cÖavb A‡¶i Dci AswKZ PQ nj PQ e¯‘i we¤^| PQ we‡¤^i ˆewkó¨ wb‡P †`qv n‡jvÑ
cÖK…wZ: ev¯—e I D‡ëv
AvK…wZ: j¶¨e¯‘i mgvb
Ae¯’vb: 2F `~i‡Z¡|
A_©vr e¯‘wUi DÏxc‡Ki Ae¯’vb Abyhvqx, Aev¯—e I †mvRv cÖwZwe¤^ cvIqv m¤¢e bq| 

m„Rbkxj cÖkœe¨vsK 

cÖkœ- Zzwj GKwU Kv‡Pi Møv‡m cvwb Øviv c~Y© K‡i Zvi g‡a¨ GKwU Kjg Wyevj| Møv‡mi ga¨ w`‡q ZvwK‡q jÿ Kij KjgwU g‡b nq fvOv Ges AvKv‡i A‡bK †QvU| Kv‡Pi cÖwZmiYv¼ 1.52 Ges evZv‡m Av‡jvi †eM 3  108ms-1|
K.	cvwbi cÖwZmiYv¼ KZ?	1
L.	hw` Av‡jvKiwk¥ Nb gva¨g †_‡K nvjKv gva¨‡g cÖ‡ek K‡i Zvn‡j cÖwZmwiZ iwk¥ †Kvb w`‡K hv‡e-e¨vL¨v Ki|	2
M.	Kv‡Pi Møv‡m Av‡jvi †eM KZ wbY©q Ki|	3
N.	DÏxc‡K DwjøwLZ Zzwji KjgwU fvOv †`Lvi KviY we‡kølY Ki|	4
 cÖkœ-  wb‡Pi wP‡Îi Av‡jv‡K cÖkœ¸‡jvi DËi `vI :


K.	cÖwZmiYv¼ Kx?	1
L.	†j‡Ý iwk¥ wPÎ A¼‡bi wbqgvewj D‡jøL Ki|	2
M.	a gva¨‡gi mv‡c‡ÿ b gva¨‡gi cÖwZmiYv¼ wbY©q Ki|	3
N.	b Gi cwie‡Z© Ab¨ GKwU gva¨g c e¨envi Ki‡j hw` µvwšÍ †KvY A‡a©K n‡q hvq, Zvn‡j b  I  c Gi g‡a¨ †KvbwUi Av‡jvKxq NbZ¡ †ewkÑ e¨vL¨v Ki|	4
 cÖkœ-   wb‡Pi wP‡Îi Av‡jv‡K cÖkœ¸‡jvi DËi `vI :
[image: ]
K.	†dvKvm `~i‡Z¡i msÁv `vI|	1
L.	DÏxc‡Ki †j‡Ýi Av‡jvK †K›`ª e¨vL¨v Ki|	2
M.	†jÝwUi ÿgZv wbY©q Ki|	3
N.	†jÝwU jÿ¨e¯‘i †P‡q weewa©Z, ev¯Íe Ges Aev¯Íe cÖwZwe¤^ MVb Ki‡Z cv‡i Zv wPÎmnKv‡i Dc¯’vcb Ki|	4
 cÖkœ-  Av‡jvKm¤úvZ DÏxcbv MÖnY Ki‡Z cv‡i †PvL| G‡Z wewfbœ e¯‘i cÖwZwe¤^ †hgb MwVZ nq, †Zgwb G‡Z wewfbœ e¯‘i iOI wbY©q Ki‡Z cv‡i| †Pv‡Li me‡P‡q cÖ‡qvRbxq Ask P¶z †jÝ| GQvov †iwUbvi iW I †Kvb †Kvl ¸iæZ¡c~Y© KvR K‡i| gvby‡li †Pv‡Li MVb I KvR A‡bKUvB K¨v‡givi g‡Zv| 
K.	Kwb©qv Kx?	1
L.	P¶z †jÝ ej‡Z Kx †evS?	2
M.	DÏxc‡K DwjøwLZ †Kvl `yBwUi KvR Kx?	3
N.	DÏxc‡Ki †k‡lv³ evK¨wU we‡kølY Ki|	4
 cÖkœ-  Av`bvb †ek wKQz w`b a‡i eB co‡Z Amyweav nIqvi Kvi‡Y †m Zvi `v`vi 25 D ÿgZvi PkgvwU w`‡q eB covi †Póv K‡i| wKš‘ Zvi myweavi cwie‡Z© AviI †ewk Amyweav nj|  
K.	¯úó `k©‡bi b~¨bZg `~iZ¡ Kx?	1
L.	†j‡Ýi ÿgZv I Av‡jvK †K›`ª e¨vL¨v Ki|	2
M.	Av`bv‡bi `v`yi Pkgvi †j‡Ýi †dvKvm `~iZ¡ wbY©q Ki| PkgvwU †Kvb ai‡bi †j‡Ý ˆZwi wQj?	3
N.	`v`yi Pkgv e¨env‡i Av`bv‡bi Amyweav nIqvi KviY Kx? Av`bv‡bi †Pv‡Li ÎæwU D‡jøLc~e©K Kxfv‡e G ÎæwU `~i Kiv hvq wPÎmn e¨vL¨v Ki|	4
 cÖkœ AuvwL I bqb fvB‡evb| Zv‡`i `yR‡biB †Pv‡L mgm¨v nIqvq Zviv Wv³v‡ii Kv‡Q hvq| Wv³vi cixÿv K‡i ej‡jb, AuvwLi †Pv‡Li wbKU we›`y 60 cm `~‡i Aew¯’Z Ges bqb m‡e©v”P   60 cm ch©šÍ ¯úó †`L‡Z cvq| Wv³vi Zv‡`i Pkgv e¨env‡ii civgk© w`‡jb|	
K.	†jÝ Kv‡K e‡j?	1
L.	GK †PvL eÜ K‡i my‡P m~Zv Muv_v AmyweavRbK †Kb e¨vL¨v Ki|	2
M.	bq‡bi Pkgvi †j‡Ýi ÿgZv KZ?	3
N.	AuvwL I bq‡bi †Pv‡Li ÎæwU GKB iKg †j‡Ýi Pkgv w`‡q `~i Kiv hv‡e wK? wP‡Îi mvnv‡h¨ †Zvgvi gZvgZ we‡kølY Ki|	4
cÖkœ- GKRb P¶z wPwKrmK `yBRb cvV‡Ki †Pv‡Li ÎæwU cixÿv Ki‡Z wM‡q wb‡Pi Z_¨¸‡jv †c‡jb| D‡jøL¨ †h, GKRb cvVK  37·5 cm  †dvKvm `~i‡Z¡i Pkgv e¨envi K‡ib| wKš‘ wØZxq Rb Pkgv e¨envi K‡ib bv Ges wZwb m‡e©v”P 50 cm `~‡i †i‡L co‡Z cv‡ib|	
K.	†Pv‡Li AkÖæ Kx?	1
L.	gvby‡li `ywU †PvL Kxfv‡e †`L‡Z mnvqZv K‡i e¨vL¨v Ki|	2
M.	cvV‡Ki e¨eüZ Pkgvi †dvKvm `~iZ¡ †ei Ki|	3
N.	wØZxq R‡bi Rb¨ Kx ai‡bi †j‡Ýi Pkgv e¨envi Kiv hyw³m½Z iwk¥ wPÎ A¼b K‡i we‡kølY Ki|	4
 cÖkœ-  2d ÿgZvm¤úbœ GKwU †j‡Ýi Av‡jv‡K Av‡jvK †K›`ª n‡Z 75 †mwg `~i‡Z¡ GKwU 2 †mwg ˆ`N©¨ wewkó jÿ¨e¯‘ j¤^fv‡e ¯’vcb Kiv n‡jv|
K.	µvwšÍ †KvY Kv‡K e‡j?	1
L.	m¦v¯’¨‡ÿ‡Î AcwUK¨vj dvBev‡ii e¨envi¸‡jv †jL|	2
M.	†j‡Ýi mvg‡b jÿ¨e¯‘i D³ Ae¯’v‡bi Rb¨ we¤^ Gu‡K ˆewkó¨ †jL|	3
N.	DÏxc‡Ki D³ †jÝwU †Pv‡Li †Kvb ai‡bi ÎæwUi cÖwZKv‡i e¨eüZ nq iwk¥ wP‡Îi mvnv‡h¨ we‡kølY Ki|	4
cÖkœ- GKw`b mKv‡j Rwjj mv‡ne †ccvi covi mgq jÿ Ki‡jb †h, wZwb †ccvi KvQ †_‡K co‡Z cvi‡Qb bv| Rwjj mv‡ne Wv³v‡ii Kv‡Q †M‡j Wv³vi Zv‡K Pkgv e¨envi Kivi civgk© w`‡jb|	
K.	Av‡jvK‡K›`ª Kx?	1
L.	`yBwU †PvL _vKvi myweav¸‡jv †jL|	2
M.	Rwjj mv‡ne Kv‡Q †_‡K †ccvi co‡Z cvi‡Qb bv †Kb? e¨vL¨v Ki|	3
N.	Rwjj mv‡n‡ei mgm¨vwUi mgvavb Kxfv‡e Kiv hvq Zv iwk¥ wP‡Îi gva¨‡g we‡kølY Ki|	4
cÖkœ-  wbnvj `kg †kªwYi QvÎ| †`wi‡Z Avmvq †m †kªwYK‡ÿ †cQ‡b e‡m| †ev‡W©i †jLv †`L‡Z Zvi Amyweav n‡”Q| wKš‘ †ev‡W©i †jLv Ab¨iv wVKB †`L‡Z cv‡”Q|	
K.	†jÝ Kx?	1
L.	†Pv‡Li †iwUbvi KvR e¨vL¨v Ki|	2
M.	wbnv‡ji Amyweavi KviY eY©bv Ki|	3
N.	wbnv‡ji †Pv‡Li ÎæwUi cÖwZKvi we‡kølY Ki|	4
cÖkœ-  cvwbi cÖwZmiYv¼ 1·333 Ges nxi‡Ki cÖwZmiYv¼ 2·419| evqy‡Z Av‡jvi †eM 3  108 ms¯1|
K.	Av‡jvK bj Kv‡K e‡j?	1
L.	¯^vfvweK NbZ¡ I Av‡jvKxq Nb‡Z¡i g‡a¨ cv_©K¨ †jL|	2
M.	nxi‡Ki mv‡c‡ÿ cvwbi cÖwZmiYv¼ wbY©q Ki|	3
N.	nxiK n‡Z cvwb‡Z cÖwZmi‡Yi †ÿ‡Î AvcZb †Kv‡Yi gvb KZ A‡cÿv †ewk n‡j c~Y© Af¨šÍixY cÖwZdjb NU‡e Zv MvwYwZKfv‡e we‡kølY Ki|	4
cÖkœ-  mgy‡`ªi wb‡P M‡elYviZ `yBRb Wzeywi G‡K Aci n‡Z 100 km `~‡i Ae¯’vb K‡iwQ‡jb| Zv‡`i GKRb Av‡jvi m‡¼Z cÖ`vb Ki‡j Ab¨Rb Zv t mgq ci †`L‡Z cvb| cvwbi mv‡c‡ÿ evqyi cÖwZmiYv¼ wa = 0·75|  D‡jøL¨ cÖwZmi‡Yi mgq mvZ e‡Y©i Av‡jvi g‡a¨ jvj e‡Y©i Av‡jv me‡P‡q Kg euv‡K|  	
K.	cÖwZmiYv¼ Ges Av‡jvKxq Nb‡Z¡i g‡a¨ m¤úK© Kx?	1
L.	wa = 0·75 n‡Z Dfq gva¨‡gi Av‡jvi †eM Zzjbv Ki‡j Kx wm×v‡šÍ Avmv hvq?	2
M.	t Gi gvb wbY©q Ki|	3
N.	mv`v Av‡jvi cwie‡Z© jvj Av‡jv e¨envi Ki‡j t Gi gvb wK evo‡e? e¨vL¨v Ki|	4
 cÖkœ-  mvaviYZ 25 cm Gi †P‡q `~‡i _vK‡j †Kv‡bv ¯^vfvweK †PvL ¯úó †`L‡Z cvq| GKRb QvÎ K¬v‡m e‡m K¬vm †bvU wjL‡Q| wjL‡Z wM‡q †m eyS‡Z cvij Zvi wjL‡Z Amyweav n‡”Q| wKš‘ †ev‡W©i †jLv †m wVKB †`L‡Z cv‡”Q|	
K.	¯úó `k©‡bi wbKUZg `~iZ¡ Kx?	1
L.	†Pv‡Li K…ògÊj cÖK…Zc‡ÿ Kx KvR K‡i?	2
M.	QvÎwUi †Pv‡L Kx ai‡bi ÎæwU i‡q‡Q? Gi KviY I djvdj we‡kølY Ki|	3
N.	QvÎwUi †Pv‡Li ÎæwUi cÖwZKvi we‡kølY Ki|	4
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MCQ 2015 to 2020
1.  WvqvÞvi ÿgZvi GKwU †j‡Ýi ‡dvKvm `~iZ¡ KZ? 
         [Xv †ev 20] 
K. 20 †mwg		L. 40 †mwg 
M.60 †mwg 		N.  80 †mwg 		
2. Nb †_‡K nvjKv gva¨‡g cÖwZmi‡bi †ÿ‡Î cÖwZmib †Kv‡bi m‡e©v”P gvb KZ ?                                             [e †ev 20] 
K. 45			L. 60
M.90			N.  120			
3. cÖwZwe¤^ †Pv‡Li †Kv_vq N‡U ?                           [h †ev 20] 
K. K…®§gÛ‡j 		L. †k¦ZgÛ‡j 
M.Zvivi‡Ü«		N.  ‡iwUbvq 		
4. Zxeª Av‡jv‡Z wb‡Pi †KvbwU Kvh©Ki nq ?             [Kz †ev 20] 
K. Pÿz‡jÝ		L. Kwb©qv 
M †Kvb 			N. iW 			
5. cvwb‡Z Av‡jvi †eM n‡jv                                [P †ev 20] 
K. 	L. 
M.	N.  	
6. me©`v Aev¯Íe we¤^ MVb nq-                              [P †ev 20]
K. DËi `c©Y I DËj †j‡Ý
L. AeZj `c©Y I AeZj †j‡Ý 
M.DËj `c©b I AeZj †j‡Ý			
N.AeZj `c©b I AeZj †jÝ 
7. ÿxb `„wói Kvib Kx ?                                    [wm †ev 20] 
K. †Kvb Kvi‡b Awÿ‡Mvj‡Ki e¨mva© e„w× †c‡j 
L. †Kvb Kvi‡b Awÿ‡Mvj‡Ki e¨mva© K‡g †M‡j 
M †Pv‡Li †jÝ Gi Awfmvix ÿgZv n«vm †c‡j 
N.  †Pv‡Li †j‡Ýi ‡dvKvm `~iZ¡ †e‡M †M‡j 		
8. hw` GKwU DËj †jÝi †dvKvm `~iZ¡ 6 †mwg nq Ges e¯‘wU‡K Av‡jvK †K›`ª †_‡K 14 †mwg `~‡i ivLv nq Zv‡e we‡¤^i Ae¯’vb, cÖK…wZ I AvK…wZ †KvbwU ?                                  [wm †ev 20] 
K.cÖavb †dvKvm , ev¯Íe I D‡ëv 
L. cÖavb †dvKv‡mi wfZ‡i, ev¯Íe I D‡ëv 
M.cÖavb †dvKv‡mi evB‡i, Aev¯Íe I weewa©Z
N. cÖavb †dvKvm I eµZvi †K‡›`ªi gv‡S, ev¯Íe I Lwe©Z 
9. †Kvb gva¨‡g Av‡jvi †eM me‡P‡q †ewk ?             [e †ev 20]
K. cvwb 			L. evqy 
M.KvP 			N. eid			
10. c~b© Af¨šÍixY cÖwZdjb nIqvi kZ© †KvbwU ?        [e †ev 20] 
K. AvcvZb †Kvb = µvwšÍ †Kvb 
L. AvcvZb †Kvb  µvwšÍ‡Kvb 
M.AvcvZb‡Kvb  µvwšÍ‡Kvb 
N. AvcvbZ †Kvb   cÖwZmib †Kvb 			
11. †j‡Ýi ÿgZvi GKK †KvbwU ?                       [w` †ev 20]
K. IqvU 			L. Ak¦ÿgZv 
M.wK‡jv IqvU 		N. WvqvÞvi		
12. †Pv‡Li mvnv‡h¨ wewfbœ `~i‡Z¡i e¯‘ †`L‡Z cvivi Kvib †KvbwU?                                                       [w` †ev 20]
K. A¨vKzqvm wnDgv‡ii cwieZ©b nq 
L. †jÝi †dvKvm `~iZ¡ cwieZ©b nq 
M †iwUbvi AvK…wZ cwiewZ©Z nq 
N. †iwUbv I †j‡Ýi ga¨eZ©x `~iZ¡ AcwiewZ©Z _v‡K 	
13. †j‡Ýi ÿgZvi gvÎv †KvbwU ?                         [Xv †ev 19] 
K. 			L. 
M.			N.  			
14.                                                             [Xv †ev 19]
[image: ]
wP‡Î e¯‘wUi †Kvb Ae¯’v‡bi Rb¨ we‡¤^i weea©b 1 Gi †QvU nq ? 
K.  I Amx‡gi gv‡S 	L.  I  Gi gv‡S 
M.Gi Dci 		N.   I  Gi gv‡S 	
15. wb‡Pi †KvbwUi Kvi‡b †Pv‡Li g‡a¨ Av‡jvi cÖwZdjb N‡U bv?   
                                                                  [h †ev 19] 
K. K…ògÛj 		L. AvBwik 
M †k¦ZgÛj 		N. KwY©qv 		
16. cvwbi mv‡c‡ÿ evqyi cÖwZmvi¼ Ges evqy‡Z Av‡jvi †eM  n‡j cvwb‡Z Av‡jvi †eM KZ ?       [Kz †ev 19] 
K. 	L. 
M.	N.  	
17.                                                             [P †ev 19]
[image: ]
Dc‡ii wP‡Îi Av‡jv‡K †KvbwU mwVK?
K. cÖwZwe¤^ me mgq weewa©Z n‡e 
L. †dvKvm `~iZ¡ FbvZ¥K n‡e 
M †dvKvm iwk¥ wØZxq †dvKv‡mi gv‡S n‡e 
N. †KbwU bq 					
18. GKwU AeZj †jÝi †dvKvm `~iZ¡ 25 †mwg n‡j Gi ÿgZv KZ ?                                                          [wm †ev 19]
K. -0.04 WvqvÞvi	L. -0.25 WvqvÞvi
M.-2.5 WvqvÞvi		N.  -4 WvqvÞvi 		
19. Wz‡evRvnvR wK e¨envi K‡i Av‡iv DbœZ ai‡bi ‡cwi‡¯‹vc e¨envi Kiv nq ?                                         [mKj †ev 18] 
K. DËj †jÝ		L. mgZj `c©b 
M.Gj B wW 		N. wcÖRg 		
20.                                                            [Xv †ev 19]
[image: ]
wP‡Î †Pv‡Li ÎæwU wK ai‡bi ? 
K. gvBIwcqv 		L. ivZKvbv 
M. †iwUbv m‡i hvIqv 	N.  nvBcvi‡g‡Uªvwcqv 	


21. AcwUKvj dvBevi Gi Avei‡Yi cÖZmvibv¼ KZ?  [Xv †ev 17] 
K. 1.5			L. 1.55
M.1.70			N. 1.77			
22. wb‡Pi †KvbwU eb© ms‡e`kxj ?                        [iv †ev 17] 
K. †iwUbv 		L. Pÿz‡jÝ
M.iW 			N. †Kvb 			
23. wb‡Pi †KvbwU‡Z Av‡jv co‡j gw¯Í‡®‹ `k‡Y©i Abyf~wZ Rv‡M ? 
                                                                [ Kz †ev 17] 
K. iW 			L. ‡Kvb 
M. Pÿz‡jÝ		N. †iwUbv 		
24. evqymv‡c‡ÿ Kv‡Pi ms‡KvU †Kvb 450  n‡j Kv‡Pi cwZmvib¼ KZ ?                                                           [Kz †ev 17] 
K. 			L. 
M.			N.  			
25.  GKwU †j‡Ýi ÿgZv 2.5 WvqvÞi | †jÝwUi †dvKvm `~iZ¡ KZ ?                                                           [P †ev 17] 
K. 20 †mwg 		L. 40 †mwg 
M.60 †mwg 		N. 80 †mwg 		
26. GKRb e¨vw³ Pkgv wn‡m‡e 20 †mwg †dvKvm `~i‡Z¡i AeZj †jÝ e¨envi K‡ib| †jÝiwUi ÿgZv KZ WvqvÞvi?    [Xv †ev 16] 
K. -5			L. -0.5
M.+0.5			N.  +5			
27. †j‡Ýi ÿgZv FbvZ¥K n‡j 
I. ‡jÝwUi †dvKvm`~iZ¡ abvZ¡K n‡e 
II. ‡jÝwU ev¯Íe I Aev¯Íe Dfq cÖwZwe¤^ m„wó Ki‡Z cv‡i 
III. ‡jÝwU n«v¯^ `„wói cÖwZKv‡i mnvqK 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. I 
M.  I 		N.  I 		
28. cÖwZmvb¼ n‡”Q-                                        [wm †ev 20]
I. GKwU msL¨v Ges †Kvb GKK †bB 
II. ‡h †Kvb gva¨‡gi mv‡c‡ÿ k~Y¨ gva¨‡gi cÖwZmvib¼ Gi gvb 1 Gi †ewk 
III. GKB gva¨‡g Av‡jvi †eM KZ¸b K‡g hvq, †mwUB n‡”Q H gva¨‡gi cÖwZmviYv¼ 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. I 
M.  I 		N.  I 		
29. c~b©Af¨šÍibxq cÖwZd‡bi kZ© -                       [Xv †ev 17] 
I. Av‡jvKiwk¥ Nb †_‡K nvjKv gva¨‡gi w`‡K hvq 
II. AvcZb  µvwšÍ †Kvb 
III. AvcZb †Kvb = cÖwZdjb †Kvb 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. I 
M.  I 		N.  I 		
30. †jÝi ÿgZv +4 WvqvÞvi ej‡Z-                   [wm †ev 17] 
I. ‡j‡Ýi ‡dvKvm `~iZ¡ 25 †mwg 
II. ‡jÝwU Av‡jvK‡K›`ª n‡Z 2 †mwg `~‡i ¯’vwcZ e¯‘i we¤^ n‡e Aev¯Íe 
III. ‡jÝwU n«vm `„wó cÖwZKv‡i mnvqK †jÝ wn‡m‡e e¨envi Kiv hvq 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. I 
M.  I 		N.  I 		
31. n«v¯^ `„wói Kvib n‡jv-                                  [w` †ev 17] 
I. Pÿz †j‡Ýi Awfmvix ÿgZv †e‡o hvIqv 
II. Awÿ †Mvj‡Ki e¨vmva© K‡g hvIqv 
III. Pÿz‡jÝi ÿgZv K‡g hvIqv 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. 
M.  I 		N.  I 		

DÏxc‡Ki Av‡jv‡K 32 I 33 bs cÖ‡kœi DËi `vI:      [iv †ev 20]

[image: ]
32.  gva¨‡gi mv‡c‡ÿ  gva¨‡gi cÖwZmivY¼ KZ ? 
K. 0.3			L. 0.83
M.1.2			N.  3.95			
33. D³ NUbvq -

AvcZb †Kvb cÖwZmib †Kvb 
 n‡j Av‡jvKiwk¥i we‡f`Zj 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. I 
M.  I 		N.  I 		

cÖ`Ë wP‡Îi Av‡jv‡K 34 I 35 bs cÖ‡kœi DËi `vI:    [w` †ev 20]
[image: ]
34. wP‡Î AvcZb †Kv‡bi gvb KZ ?
K.60			L. 70
M.72			N.  75			
35. D³ wP‡Î c~b© Af¨šÍixY cÖwZd‡bi †ÿ‡Î 
I. 
II. 
III. Av‡jv  gva¨‡g AvcwZZ n‡e 
wb‡Pi †KvbwU mwVK ?
K. 			L. I 
M.  I 		N.  I 		

DÏxc‡Ki Av‡jv‡K 36  I 37 bs cÖ‡kœi DËi `vI:     [g †ev 20] 
20 †mwg †dvKvm `~i‡Z¡i DËj †jÝi mvg‡b cÖavb A‡ÿi Dci 40 †mwg `~‡i 2 wg D”PZv wewkó GKwU jÿ¨e¯‘ ¯’vcb Kiv n‡j wecixZ cv‡k we¤^ †`L‡Z cvIqv †Mj | 
36. DÏxc‡K we‡¤^i D”PZv KZ n‡e ? 
K. 2 wg 			L. 4 wg 
M.6 wg 			N.  10 wg 		
37. Drcbœ we‡¤^i cÖK…wZ n‡”Q 
I. ev¯Íe I D‡ëv 
II. Aev¯Íe I D‡ëv 
III. ev¯Íe I †mvRv 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. 
M.  I 		N.  I 		

wb‡Pi wP‡Îi Av‡jv‡K 38 I 39 bs cÖ‡kœi DËi `vI:   [Xv †ev 19] 

[image: ]
38. †j‡Ýi ÿgZv KZ ?
K. 		L. 
M.		N.  		
39. ‡jÝ †_‡K 15 †mwg `~‡i †Kvb e¯‘ ¯’vcb Ki‡j Gi we‡¤^i AvK…wZ I cÖK…wZ vKiƒc n‡e ? 
K. ev¯Íe I D‡ëv 		L. Am` I Lwe©Z 
M. m` I weewa©Z		N. Am` I weewa©Z 	

wb‡Pi wP‡Îi Av‡jv‡K 40 I 41 bs cÖ‡kœi DËi `vI:   [w` †ev 19] 
[image: ]
40. †jÝ Gi ÿgZv KZ ?
K. 		L. 
M.		N.  		
41. e¯‘i cÖwZwe¤^ n‡e 
I. e¯Íe I D‡ëv 
II. Aev¯Íe I †mvRv 
III.  n‡Z eo 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. 
M.  I 		N. 			
42.	†Pv‡Li n«¯^ `„wói KviY †KvbwU?                         [Xv. †ev. 2016]
	K	iW I †KvY †Kvl¸‡jv K‡g hvq 
	L	Awÿ‡Mvj‡Ki e¨vmva© †e‡o hvq 
	M	†Pv‡Li †j‡Ýi †dvKvm `~iZ¡ †e‡o hvq 
	N	Pÿz †j‡Ýi ÿgZv K‡g hvq	
43.	†j‡Ýi ÿgZvi GKK †KvbwU?                    [Xv. †ev. 2016]
	K	IqvU	L	wK‡jvIqvU-NÈv 
	M	WvqvÞvi	N	IqvU-NÈv	
44.	GKRb e¨w³ Pkgv wn‡m‡e 20cm †dvKvm `~i‡Z¡i AeZj †jÝ e¨envi K‡ib| †jÝwUi ÿgZv KZ WvqvÞvi?       [Xv. †ev. 2016]
	K	 5	L	 0.5 
	M	+ 0.5 	N	 + 5	
45.	AvBwi‡ki gvSLv‡b †QvU wQ`ª‡K Kx e‡j?             [iv. †ev. 2016]
	K	Awÿ‡MvjK	L	K…ògÐj 
	M	†Pv‡Li gwY 	N	KwY©qv	
46.	evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼  n‡j cvwbi mv‡c‡ÿ evqyi cÖwZmiYv¼ KZ n‡e?                                     [iv. †ev. 2016]
	K	1.55	L	1.33 
	M	0.75 	N	0.666	
47.	iW I †KvY øvqy Zš‘ Øviv †Pv‡Li †Kvb Ask MwVZ?   [w`. †ev. 2016]
	K	KwY©qv	L	Pÿz‡jÝ 
	M	†iwUbv 	N	†Pv‡Li gwY	
48.	†h †Kv‡bv µvwšÍ †Kv‡Yi Rb¨ cÖwZmiY †Kv‡Yi gvb KZ? 
                                                                     [Kz. †ev. 2016]
	K	0	L	45 
	M	90 	N	180	
49.	AcwUK¨vj dvBev‡i cÖ_g wb‡Pi †KvbwUi iƒcvšÍi N‡U? 
                                                                    [wm. †ev. 2016]
	K	ˆe`y¨wZK ms‡KZ‡K Av‡jvK ms‡K‡Z
	L	Av‡jvK ms‡KZ‡K ˆe`y¨wZK ms‡K‡Z 
	M	ˆe`y¨wZK ms‡KZ‡K kã ms‡K‡Z 
	N	kã ms‡KZ‡K ˆe`y¨wZK ms‡K‡Z	
50.	i > C

evqy
KuvP




	wP‡Îi Av‡jv‡K †KvbwU mwVK?                           [h. †ev. 2016]
	K	µvwšÍ †KvY
	L	cÖwZmiY †KvY 
	M	cÖwZdjb †KvY
 	N	c~Y© Af¨šÍixY cÖwZdjb			
51.	†Kv‡bv †j‡Ýi ÿgZv +2D n‡j, Zvi †dvKvm `~iZ¡ KZ? 
	                                                       [e. †ev. 2016]
	K	cm	L	2cm 
	M	4cm 	N	m	

52.	
	cÖwZmiY †KvY KZ?                                         [e. †ev. 2016]
	K	0	L	90 
	M	180 	N	45	

53.	evqyi mv‡c‡ÿ cvwbi cÖwmiYv¼ 1.33 evqy †_‡K cvwb‡Z cÖwZmi‡Yi †ÿ‡Î AvcZb †KvY 45| cÖwZmiY †KvY KZ? 
                                                                        [Xv. †ev.-2015]
	K	30.12	L	31.12 
	M	32.12	N	33.12	
54.	†j‡Ýi eµZvi †K›`ª KqwU?                      [Xv. †ev.-2015]
	K	1wU	L	2wU
	M	3wU	N	4wU	
55.	†iwUbvi is †KvbwU?                               [iv. †ev.-2015]
	K	jvj	L	†Mvjvcx 
	M	bxj	N	ev`vgx 	
56.	†Kv‡bv †j‡Ýi †dvKvm `~iZ¡ 2m n‡j ÿgZv KZ n‡e? 
                                                                 [iv. †ev.-2015]
	K	–0.5D	L	+ 0.5D 
	M	–2D	N	+2D 	



        [h. †ev. 2016]
wP‡Î `yBwU †jÝ| wP‡Îi mvnv‡h¨ 57 I 58 bs cÖ‡kœi DËi `vI:
57.	A ¯’v‡b jÿ¨e¯‘i Ae¯’v‡bi Rb¨ we¤^ †Kgb n‡e?
	i.	AvKv‡i †QvU 	ii.	ev¯Íe 
	iii.	D‡ëv 
	wb‡Pi †KvbwU mwVK?
	K	i	L	ii
	M	ii I iii	N	i, ii I iii	
58.	Dc‡ii wPÎ¸wji Rb¨  
	i.	wPÎ-1, C Ae¯’v‡bi Rb¨ Am` we¤^ n‡e 
	ii.	wPÎ-1, B Ae¯’v‡bi Rb¨ Am` we¤^ n‡e 
	iii.	wPÎ-2, me©`v Am` we¤^ n‡e 
	wb‡Pi †KvbwU mwVK?
	K	i	L	ii
	M	i I iii	N	i, ii I iii	
59.	†j‡Ýi ÿgZv †ewk nIqvi A_© n‡”Q              [wm. †ev. 2016]
	i.	Acmvix ev Awfmvix Ki‡Z cvivi ÿgZv †ewk 
	ii.	†dvKvm `~iZ¡ Kg 
	iii.	eµZvi e¨vmva© Kg 
	wb‡Pi †KvbwU mwVK?
	K	i I ii	L	i I iii
	M	ii I iii	N	i, ii I iii	
60.	anb = 2.4 n‡j                                         [Kz. †ev. 2016]
	i.	b gva¨g a gva¨g A‡cÿv Nb 
	ii.	AvcZb †KvY I cÖwZmiY †KvY mgvb 
	iii.	b gva¨‡g Av‡jvi †eM Kg 
	wb‡Pi †KvbwU mwVK?
	K	i I ii	L	i I iii
	M	ii I iii	N	i, ii I iii	
61.	evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼ 1.44 n‡j cvwbi mv‡c‡ÿ evqyi cÖwZmiYv¼ KZ?                                           [h. †ev. 2016] 
	K	0.75	L	0.69 
	M	1.44 	N	0.70	
62.	ÿgZv p Ges †dvKvm `~iZ¡  Gi g‡a¨ wb‡Pi m¤úK© †KvbwU mwVK?                                                       [h. †ev. 2016]
	K	p = 	L	p   
	M	   	N	p  	
	wb‡Pi wPÎ Aej¤^‡b 48 I 49 bs cÖ‡kœi DËi `vI:


			                                                              [P. †ev. 2016]
63.	†jÝwUi ÿgZv KZ?
	K	 0.02D	L	+ 0.5D 
	M	 5D	N	+ 5D	
64.	50cm Gi †P‡q †ewk `~‡ii e¯‘ fv‡jvfv‡e †`L‡Z cvq bv Ggb  e¨w³i Rb¨ 			                         [Kz. †ev. 2016]
	i.	DÏxc‡Ki cÖK…wZi †jÝ cÖ‡qvRb
	ii.	DÏxc‡Ki †jÝwUi †P‡q †ewk †dvKvm `~i‡Z¡i †jÝ cÖ‡qvRb 
	iii.	  2D ÿgZvi †jÝ cÖ‡qvRb
	wb‡Pi †KvbwU mwVK?
	K	i I ii	L	i I iii
	M	ii I iii	N	i, ii I iii	
	wb‡Pi wP‡Îi Av‡jv‡K 65 I 66 bs cÖ‡kœi DËi `vI:


   [e. †ev. 2016]
65.	†jÝwUi ÿgZv KZ?
	K	+ 0.2D	L	+ 5D 
	M	 5D 	N	+ 25D	
66.	†jÝ †_‡K 10cm `~‡i †Kv‡bv e¯‘ ivL‡j Zvi we¤^ n‡e 
	i.	m` 	
	ii.	Am` 
	iii.	weewa©Z 
	wb‡Pi †KvbwU mwVK?
	K	i I iii	L	ii I iii
	M	i I ii	N	i, ii I iii	
	wb‡Pi wPÎwU n‡Z 67 I 68 bs cÖ‡kœi DËi `vI:

		
[e. †ev. 2016]
67.	r = 60 n‡j, wb‡Pi †KvbwU mwVK?
	K	i = 70	L	i < r 
	M	i = c 	N	i = 60	
68.	Kx k‡Z© Av‡jvKiwk¥ KuvP gva¨‡g wd‡i Avm‡e?
	K	c < 90	L	i > c 	M	i = 90 	N	i > 90	
	
wb‡Pi DÏxcKwU c‡o 69 I 70 bs cÖ‡kœi DËi `vI:
	GK e¨w³ Pkgv wn‡m‡e + 2d ÿgZv m¤úbœ 1wU †jÝ e¨envi K‡ib|                                               [e. †ev. 2016]
69.	†jÝwU wKiƒc?
	K	DËj	L	AeZj 	M	DËjveZj	N	mgZj	
70.	†jÝwUi †dvKvm `~iZ¡ KZ?
	K	1m	L	0.5m 
	M	0.25m 	N	0.2m	



¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb



1. Nb gva¨‡gi wfZ‡i ivLv †Kv‡bv e¯‘‡K nvjKv gva¨g †_‡K †`L‡j Gi cÖwZwe¤^ †Kv_vq n‡e?
	 Dc‡ii w`‡K D‡V Avm‡e	L wb‡Pi w`‡K m‡i hv‡e
	M GKB RvqMvq _vK‡e	N cv‡k m‡i hv‡e
	wb‡Pi wPÎ †_‡K 2 I 3 bs cÖ‡kœi DËi `vI :


1. GLv‡b cÖwZmiY †KvY KZ?
	K 0 	 90	M 180	N 45
1. AvcZb †KvYwU hw` AviI eo nq Zvn‡j Kx NU‡e?
	K c~Y© Af¨šÍixY cÖwZmiY	 c~Y© Af¨šÍixY cÖwZdjb
	M cÖwZmiY	N cÖwZdjb
1. DËj †j‡Ý cÖwZwe¤^ A¼‡bi †ÿ‡Î mPivPi e¨eüZ iwk¥ wPÎ


	K i	L ii
	 i I ii	N i, ii I iii
1. †j‡Ýi ÿgZvi GKK †KvbwU?
	 WvqvÞvi	L IqvU
	M Ak¦ ÿgZv	N wK‡jvIqvU-NÈv

1. †j‡Ýi eµZvi †K›`ª KqwU?
	K 1wU	 2wU
	M 3wU	N 4wU
1. evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼ 133 I evqy †_‡K cvwb‡Z cÖwZmi‡Yi †ÿ‡Î AvcZb †KvY 45| cÖwZmiY †KvY KZ?
	K 308	L 318 
	 328	N 338
1. †j‡Ýi iwk¥wUi †KvbwU mwVK?

	
1. AcwUK¨vj dvBev‡i c`v‡_©i cÖwZmiYv¼ KZ?
	 1.7	L 1.5
	M 1.33	N 0.75
1. ab = 1538 Ges r = 19 n‡j i Gi gvb KZ n‡e?
	K 60	L 45
	 30	N 0
1. evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼  n‡j cvwbi mv‡c‡ÿ evqyi cÖwZmiYv¼ KZ?
	 075	L 133
	M 150	N 0666
1. AvcZb †KvY i Ges µvwšÍ †KvY c n‡j, wb‡Pi †KvbwU c~Y© Af¨šÍixY cÖwZdj‡bi kZ©?
	 i  c	L i ＞ c
	M i  c	N i = c
1. µvwšÍ †Kv‡Yi †ÿ‡Î cÖwZmiY †Kv‡Yi gvb KZ n‡e?
	 90	L 45
	M 30	N 0
1. Awfmvix †jÝ‡K Kx ejv nq?
	K ÿxY I ga¨ †jÝ	 DËj †jÝ
	M AeZj †jÝ	N Acmvix †jÝ
1. wb‡Pi iwk¥ wP‡Î C we›`ywU n‡jv-


	K Av‡jvK †K›`ª	 cÖavb †dvKvm
	M eµZvi †K›`ª	N †MŠY †dvKvm
1. †Kv‡bv †j‡Ýi †dvKvm `~iZ¡ 2m n‡j ÿgZv KZ n‡e?
	K  05 D	 + 05 D
	M  2 D	N + 2 D
1. †j‡Ýi ÿgZvi GKK †KvbwU?
	 WvqvÞvi	L IqvU
	M wK‡jvIqvU-NÈv	N †Kjwfb
1. †Pv‡Li †Kvb As‡ki Dci Av‡jv AvcwZZ n‡j, gw¯Í‡®‹ `k©‡bi Abyf‚wZ Rv‡M?
	 †iwUbv	L Kwb©qv
	M AvBwim	N P¶z †jÝ
1. †iwUbvi is †KvbwU?
	K jvj	 †Mvjvwc
	M bxj	N ev`vwg
1. †Pv‡Li Af¨šÍixY cÖwZdjb †iva K‡i †KvbwU?
	K AvBwim	 K…ògÊj
	M †k¦ZgÊj	N †iwUbv
1. Kwb©qvi wVK wcQ‡b Aew¯’Z c`©vwUi bvg Kx?
	K P¶z †jÝ	L K…ògÊj
	M †iwUbv	 AvBwim
1. n«¯^ `„wói KviY n‡jv-
	i. P¶z †j‡Ýi Awfmvix ÿgZv †e‡o hvIqv
	ii. Awÿ †Mvj‡Ki e¨vmva© K‡g hvIqv
	iii. P¶z †j‡Ýi †dvKvm `~iZ¡ K‡g hvIqv
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii
	M ii I iii	N i, ii I iii
1. evqyi mv‡c‡ÿ Kv‡Pi cÖwZimYv¼ 125 Ges evqy‡Z Av‡jvi †eM 3  108ms-1 Ñ
	i. evqy‡Z Av‡jvi †eM, Kv‡P Av‡jvi †eM A‡cÿv †ewk
	ii. Kv‡Pi A‡jvKxq NbZ¡ evqyi Av‡jvKxq NbZ¡ A‡cÿv †ewk
	iii. Kv‡P Av‡jvi †eM 197  108 ms-1
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii
	M ii I iii	N i, ii I iii
wPÎ `yBwU jÿ K‡i 24 I 25bs cÖ‡kœi DËi `vI :


1. A ¯’v‡b jÿ¨e¯‘i Ae¯’v‡bi Rb¨ we¤^-
	i. 2f Gi evB‡i
	ii. AvKv‡i †QvU
	iii. m` I D‡ëv
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii
	 ii I iii	N i, ii I iii
1. ÔKÕ I ÔLÕ wP‡Îi Av‡jv‡K-
	i. ÔKÕ wP‡Î C Ae¯’v‡bi Rb¨ Am` we¤^ n‡e
	ii. ÔKÕ wP‡Î B Ae¯’v‡bi Rb¨ Am` we¤^ n‡e
	iii. ÔLÕ wP‡Î me©`v Am` we¤^ n‡e
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii	M ii I iii	N i, ii I iii


Dc‡ii DÏxc‡Ki Av‡jv‡K 26 I 27 bs cÖ‡kœi DËi `vI :
1. ‘a’ Gi mv‡c‡ÿ ‘b’ Gi cÖwZmiYv¼ KZ?
	K 1538	 1532
	M 1358	N 1235
1. OA iwk¥wU ‘b’ gva¨‡g GKB †Kv‡Y AvcwZZ n‡j, iwk¥wUi †ÿ‡Î wb‡Pi †KvbwU NU‡e?
	 ‘a’ gva¨‡g †ewk †Kv‡Y cÖwZmwiZ n‡e
	L ‘a’ gva¨‡g Kg †Kv‡Y cÖwZmwiZ n‡e
	M gva¨gØ‡qi we‡f`Zj eivei hv‡e
	N ‘b’ gva¨‡g c~Y© Af¨šÍixY cÖwZdjb NU‡e 

9.1 Av‡jvi cÖwZmiY
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. `ywU ¯^”Q gva¨‡gi we‡f`Z‡j Av‡jvKiwk¥i w`K cwieZ©b Kivi NUbv‡K Kx e‡j?	(Ávb)
	K cÖwZdjb	 cÖwZmiY
	M †cvjvib	N AceZ©b
1. Av‡jvKiwk¥ nvjKv gva¨g †_‡K Nb gva¨‡g cÖ‡ek Ki‡j Kx nq?	(Abyaveb)
	 Awfj‡¤^i w`‡K †eu‡K hvq
	L Awfj¤^ †_‡K `~‡i m‡i hvq
	M Awfj¤^ eivei Mgb K‡i
	N Awfj‡¤^i mv‡_ 90 †Kv‡Y cÖwZmwiZ nq
1. Av‡jvi cÖwZmi‡Yi KviY †KvbwU?	(D”PZi `ÿZv)
	K Av‡jv mij‡iLvq P‡j	L Av‡jvi †eM †ewk
	 wfbœ gva¨‡g Av‡jvi †eM wfbœ	N Av‡jv Zi½vKv‡i P‡j
1. Av‡jvKiwk¥ Nb gva¨g n‡Z nvjKv gva¨‡g cÖwZm„Z n‡j AvcZb †KvY I cÖwZmiY †Kv‡Yi m¤úK© †KvbwU?	(Ávb)
	K i = r	 r > i
	M i > r	N r = 
1. Av‡jv Nb gva¨g n‡Z nvjKv gva¨‡g cÖwZm„Z n‡j 	(D”PZi `ÿZv)
	K i > r	L i = r 
	M i ≥ r	 i < r
1. cÖ_g gva¨g evqy Ges wØZxq gva¨g KvP n‡j cÖwZmwiZ iwk¥ †Kvb w`‡K hv‡e? 	(Abyaveb)
	 Awfj‡¤^i w`‡K	L Awfj¤^ eivei
	M Awfj¤^ †_‡K `~‡i	N †mvRv eivei
1. AvcZb †KvY i Ges cÖwZmiY †KvY r n‡j Av‡jvi cÖwZmi‡Yi 2q m~Î‡K MvwYwZKfv‡e †jLv hvq 	(cÖ‡qvM)
	K  = aªæeK		  = aªæeK
	M  = aªæeK		N  = aªæeK
1. Av‡jvi cÖwZmi‡Yi m~Î KqwU? 	(Ávb)
	K GKwU	 `yBwU
	M wZbwU	N PviwU
1. wP‡Îi OB iwk¥‡K ejv nqÑ	(D”PZi `ÿZv)


	 cÖwZmwiZ iwk¥	L AvcwZZ iwk¥
	M we‡f`Zj	N Awfj¤^
1. wb‡Pi wP‡Î GKwU Av‡jvKiwk¥ cvwb †_‡K evZv‡m cÖ‡ek Ki‡Q|


	†Kvb iwk¥wU evqy‡Z cÖ‡ek Ki‡Q? 	(Abyaveb)
	K A	L B
	M C	 D
1. GKwU mv`v KvM‡Ri Ici GKwU Kvwji `vM w`‡q Zvi Ici ¯^”Q KvPdjK ivL‡j Kx †`Lv hv‡e?	(D”PZi `ÿZv)
	K we›`ywU Av‡Mi Ae¯’v‡bB Av‡Q
	 we›`ywU cÖK…Z Ae¯’vb †_‡K Dc‡i D‡V G‡m‡Q
	M we›`ywU cÖK…Z Ae¯’vb †_‡K wb‡P †b‡g †M‡Q
	N we›`ywU Kv‡Pi Dc‡i Av‡Q
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. Kvwji `v‡Mi Ici KvPdjK ivL‡j	(Abyaveb)
	i. `v‡Mi ev¯Íe we¤^ MwVZ nq
	ii. `vMwU Dc‡i D‡V‡Q g‡b nq
	iii. `v‡Mi Aev¯Íe we¤^ MwVZ nq 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii 
   	 ii I iii	N i, ii I iii
1. Av‡jvKiwk¥ GK ¯^”Q gva¨g †_‡K Ab¨ ¯^”Q gva¨‡g hvIqvi mgq gva¨gØ‡qi we‡f`Z‡j wZh©Kfv‡e AvcwZZ Av‡jvKiwk¥i †ÿ‡ÎÑ		(D”PZi `ÿZv)
	i. Av‡jvi cÖwZmiY N‡U
	ii. Av‡jvKiwk¥ cy‡ivcywi †kvwlZ nq
	iii. Av‡jvKiwk¥ w`K cwieZ©b K‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii 
   	M ii I iii	N i, ii I iii
1. Av‡jv evqy n‡Z KvP gva¨‡g cÖ‡ek Ki‡j	(Abyaveb)
	i. j¤^fv‡e AvcwZZ n‡j †mvRv eiveiB Mgb K‡i
	ii. cÖwZmwiZ iwk¥ Awfj‡¤^i w`‡K †eu‡K hvq
	iii. cÖwZmwiZ iwk¥ Awfj¤^ †_‡K m‡i hvq
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii  
  	M i I iii	N i, ii I iii
1. Av‡jvi cÖwZmiY m¤úwK©Z mwVK evK¨ n‡jv	(Abyaveb)
	i.	wewfbœ gva¨g Av‡jvi †e‡Mi wewfbœZvi Kvi‡Y Av‡jvi cÖwZmiY N‡U
	ii.	nvjKv gva¨g †_‡K Nb gva¨‡g Av‡jv cÖ‡ek Ki‡j i > r nq
	iii.	GKB ai‡bi `ywU gva¨‡gi †ÿ‡Î i = r
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii   
 	M ii I iii	 i, ii I iii
1. GKB mgZ‡j Ae¯’vb K‡i	(Abyaveb)
	i. AvcwZZ iwk¥
	ii. cÖwZm„Z iwk¥
	iii. Awfj¤^
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii   
 	M i I iii	 i, ii I iii
1. GKwU cvwb fwZ© Kv‡c GKUv cqmv ivL‡j	(Abyaveb)
	i. cqmvwU cÖK…Z Ae¯’vb †_‡K GKUz Dc‡i †`Lv hv‡e
	ii. cqmvwU cÖK…Z Ae¯’v‡b †`Lv hv‡e
	iii. AvcZb †KvY > cÖwZmiY †KvY n‡e
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii  
  	 i I iii	N i, ii I iii
9.2 cÖwZmiYv¼
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. evqyi mv‡c‡ÿ Kv‡Pi cÖwZmiYv¼ 15 Ges evqy‡Z Av‡jvi †eM 30  108 ms-1 n‡j Kv‡P Av‡jvi †eM KZ?	(cÖ‡qvM)
	 2  108 ms-1	L 3  108 ms-1
	M 326  108 ms-1	N 42 108 ms-1
1. evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼ 133 n‡j, cvwb‡Z Av‡jvi †eM KZ?	(cÖ‡qvM)
	K 183  108 ms1	L 198  108 ms1
	 225  108 ms1	N 46  108 ms1
1. wMømvwi‡bi mv‡c‡ÿ Kv‡Pi cÖwZmiYv¼ 109| wMømvwi‡b Av‡jvi †eM 204  108 ms-1 n‡j, Kv‡P Av‡jvi †eM KZ?	(Ávb)
	K 22  108 ms-1	L 2  108 ms-1
	M 198  108 ms-1	 187 108 ms-1
1. evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼ 133 n‡j, cvwb mv‡c‡ÿ evqyi cÖwZmiYv¼ KZ?	(cÖ‡qvM)
	K 066	 075
	M 083	N 098
1. GK‡Rvov wbw`©ó gva¨g I wbw`©ó Av‡jvi Rb¨ AvcZb †KvY I cÖwZmiY †Kv‡Yi AbycvZÑ	(Abyaveb)
	K mgvb   	L 1.57
	M 1.92    	 aª“eK
1. wbw`©ó gva¨‡gi cÖwZmiYv‡¼i gvb †KvbwUi Ici wbf©i K‡i?	(Abyaveb)
	 AvcZb †KvY	L gva¨‡gi NbZ¡
	M gva¨‡gi is	N cÖwZmiY †KvY
1. cÖwZmiYv¼ wbY©‡qi mgq †Kvb gva¨‡gi cÖwZmiYv¼ cvIqv hvq?	(Abyaveb)
	K †h gva¨g †_‡K Av‡jv cÖ‡ek K‡i
	 †h gva¨‡g Av‡jvi cÖwZmiY nq
	M †h gva¨g Nb	
	N †h gva¨g nvjKv
1. b gva¨g hw` a gva¨‡gi †P‡q Av‡jvi mv‡c‡¶ Nb nq Z‡e wb‡Pi †KvbwU mwVK?	(Abyaveb)
	K ba > 1	 ab > 1
	M ab < 1	N ba < 1
1. cÖwZmiYv‡¼i GKK †KvbwU?	(Ávb)
	K wbD	L wgD
	M gvBµb	 GKK †bB
1. cÖwZmiYv¼‡K wb‡Pi †KvbwU Øviv cÖKvk Kiv nq?	(Ávb)
	K 	 
	M r	N c
1. Av‡jvKiwk¥ a gva¨g n‡Z b gva¨‡g cÖ‡ek Ki‡j a gva¨‡gi mv‡c‡ÿ b gva¨‡gi cÖwZmiYv¼ n‡e 	(Abyaveb)
	K ab = 	 ab = 
	M ba = 	N ba = 
1. evqyi mv‡c‡¶ Kv‡Pi cig cÖwZmiYv¼ KZ?	(Ávb)
	K 1.3	 1.5
	M 1.4	N 1.7
1. evqyi mv‡c‡¶ cvwbi cÖwZmiYv¼ KZ? 	(Ávb)
	K 1.5	L 1.44
	M 1.4	 1.33
1. k~b¨¯’vb †_‡K Av‡jvKiwk¥ †Kv‡bv gva¨‡g cÖ‡ek Ki‡j gva¨‡gi †h cÖwZmiYv¼ nq Zv‡K Kx e‡j?	(Ávb)
	K Av‡cwÿK cÖwZmiYv¼	 cig cÖwZmiYv¼
	M cÖ_g cÖwZmiYv¼	N P‚ovšÍ cÖwZmiYv¼
1. Av‡jvKiwk¥ k~b¨ gva¨g n‡Z b gva¨‡g cÖ‡ek Ki‡j k~b¨ gva¨‡gi mv‡c‡ÿ b gva¨‡gi cÖwZmiYv¼ n‡eÑ 	(Abyaveb)
	K ab = 	 b = 
	M b = 	N b= 
1. cvwbi mv‡c‡¶ evqyi cÖwZmiYv¼ KZ? 	(Ávb)
	K 15	L 133
	 075	N 066
1. †KvbwUi cÖwZmiYv¼ Kg?	(Abyaveb)
	K †ebwRb	 cvwb
	M wMmvwib	N †K‡ivwmb
1. †KvbwUi cÖwZmiYv¼ Kg? 	(Abyaveb)
	 eid	L †ebwRb
	M †K‡ivwmb	N wMmvwib
1. evqyi mv‡c‡¶ Kv‡Pi cÖwZmiYv¼ hw`  nq, Z‡e Kv‡Pi mv‡c‡¶ evqyi cÖwZmiYv¼ KZ? 	(cÖ‡qvM)
	 066	L 127
	M 075	N 186
1. Kv‡Pi g‡a¨ †e¸wb e‡Y©i Av‡jvi †eM 2  108ms–1 n‡j jvj e‡Y©i Av‡jvi †eM KZ? Kv‡Pi cÖwZmiYv¼ 15|	(cÖ‡qvM)
	K 36  108 ms–1	 30  108 ms–1
	M 09  108 ms–1	N 18  108 ms–1
1. k~b¨ gva¨‡g Av‡jvi †eM 3 108 ms–1 n‡j cvwb‡Z Av‡jvi †eM KZ? (cvwbi cÖwZmiYv¼ 133) 	(cÖ‡qvM)
	 226  108 ms–1	L 187  108  ms–1
	M 204  108 ms–1	N 2  108 ms–1
1. evqy I Kv‡Pi ga¨Kvi µvwšÍ †KvY 40 n‡j, Kv‡Pi cÖwZmiYv¼ KZ? 	(cÖ‡qvM)
	K143    		L 133
	M116    		 156
1. wb‡Pi wP‡Î GKwU Av‡jvKiwk¥ evZvm †_‡K cvw÷‡K cÖ‡ek Ki‡Q| cvw÷‡Ki cÖwZmiYv¼ KZ?	 (D”PZi `ÿZv)


	K 071  	 	 141
	M122    		N 150
1. evqy mv‡c‡¶ Kv‡Pi cÖwZmiYv¼ 1.5 Ges cvwbi cÖwZmiYv¼ 133  G Rb¨Ñ	 (D”PZi `ÿZv)
	K Kv‡P Av‡jvi †eM cvwbi †P‡q †ewk	
	 Kv‡P Av‡jvi †eM cvwbi †P‡q Kg
	M gva¨gØ‡q Av‡jvi †e‡Mi †Kv‡bv cwieZ©b nq bv	
	N Dfq gva¨‡gB Av‡jvi †eM 3  108 ms–1
1. evqy I cvwbi we‡f`Z‡j wPÎ Abyhvqx GKwU Av‡jvKiwk¥ cÖwZmwiZ n‡”Q| GLv‡b PviwU †KvY †`Lv‡bv n‡q‡Q|	(D”PZi `ÿZv)


	†Kvb †KvYØq  = aª“eK mgxKiY †g‡b Pj‡e?
	K P Ges R	 P Ges Q	M S Ges R	N S Ges Q
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. †Kv‡bv gva¨‡gi cig cÖwZmiYv¼ 1 n‡j gva¨‡gi Av‡jvi †eM n‡e- 	(Abyaveb)
	i. evqy gva¨‡g Av‡jvi †e‡Mi mgvb
	ii. evqy gva¨‡g Av‡jvi †e‡Mi †P‡q †ewk
	iii. 3  108 ms-1 Gi mgvb
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii
	M ii I iii	N i, ii I iii
1. †Kv‡bv gva¨‡gi cÖwZmiYv¼ ej‡ZÑ	(Ávb)
	i.	gva¨gwUi cig cÖwZmiYv¼‡K †evSvq 
	ii.	gva¨gwUi Av‡cw¶K cÖwZmiYv¼‡K †evSvq
	iii.	H gva¨‡g AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ‡K †evSvq
	wb‡Pi †KvbwU mwVK?	
	K i I ii    	 i I iii
	M ii I iii	N i, ii I iii
1. †mœ‡ji m~Î Avgv‡`i eywS‡q †`qÑ	(Ávb)
	i.	AvcwZZ iwk¥ I cÖwZmwiZ iwk¥i `~iZ¡
	ii.	AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ aªæe
	iii.	cÖwZmwiZ iwk¥wU †Kvb w`‡K †eu‡K hv‡e
	wb‡Pi †KvbwU mwVK?
	K i	L ii   
 	 iii	N ii I iii
1. Av‡jvKiwk¥ hLb Nb gva¨g †_‡K nvjKv gva¨‡g cÖ‡ek K‡i ZLbÑ	(D”PZi `¶Zv)
	i. cÖwZmwiZ iwk¥wUi wePy¨wZ N‡U
	ii. cÖwZmwiZ iwk¥wU Awfj‡¤^i w`‡K †eu‡K hvq
	iii. cÖwZmiY †KvY AvcZb †KvY A‡c¶v eo nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii
  	M ii I iii   	N i, ii I iii
1. Av‡jvKiwk¥ a gva¨g n‡Z b gva¨‡g cÖ‡ek Ki‡j Ñ 	(Abyaveb)
	i. ab = 
	ii. ab = 
	iii. ab = ba
	wb‡Pi †KvbwU mwVK?
	 i I ii   	L i I iii
	M ii I iii	N i, ii I iii
1. cig cÖwZmiYv‡¼i †ÿ‡Î	 (Abyaveb)
	i. Av‡jvKiwk¥ k~b¨ gva¨‡gi mv‡c‡ÿ Ab¨ †Kv‡bv gva¨‡g cÖ‡ek K‡i
	ii. †Kv‡bv gva¨g b n‡j Zv‡K †jLv hvq b
	iii. a †Kv‡bv gva¨g n‡j a = 
	wb‡Pi †KvbwU mwVK?
	K i I ii   	L i I iii
	M ii I iii	 i, ii  I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi Z‡_¨i Av‡jv‡K 76 I 77 bs cÖ‡kœi DËi `vI :
†ebwR‡b Av‡jvi †eM 2 108ms–1 Ges †ebwRb mv‡c‡¶ †K‡ivwm‡bi cÖwZmiYv¼ 0.96|
1. †K‡ivwmb mv‡c‡¶ †ebwR‡bi cÖwZmiYv¼ KZ?	 (cÖ‡qvM)
	K 	 
	M 	N 
1. †K‡ivwm‡b Av‡jvi †eM KZ? 	(cÖ‡qvM)
	K 280 105 ms1	L 297 108 ms1
	M  312 107 ms1	 208  108 ms1
wb‡Pi Z‡_¨i Av‡jv‡K 78 I 79 cÖ‡kœi DËi `vI :
[image: ]
1. evqy mv‡c‡¶ Kv‡Pi cÖwZmiYv¼ KZ n‡e?	(cÖ‡qvM)
	K 15	L 133
	 1	N 093
1. a Ges g-Gi ga¨Kvi msKU †KvY 40 n‡j Kv‡Pi cÖwZmiYv¼ KZ n‡e? 	(cÖ‡qvM)
	K 7.35	L1.25
	 1.55	N 0.72
9.3 µvwšÍ †KvY I c~Y© Af¨šÍixY cÖwZdjb
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. c~Y© Af¨šÍixY cÖwZdj‡bi kZ© †KvbwU? (e¨eüZ cÖZxKmg~n cÖPwjZ A_© enb K‡i)	(Ávb)
	K i = c	L r = 90
	 c  i	N Qc > r
1. evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼ 133 n‡j, evqyi mv‡c‡ÿ cvwb‡Z µvwšÍ †KvY KZ?	(cÖ‡qvM)
	K cÖvq 46	L cÖvq 47
	M cÖvq 48	 cÖvq 49
1. evqy mv‡c‡ÿ †Kv‡bv gva¨‡gi µvwšÍ †KvY 45 n‡j, H gva¨‡gi cÖwZmiYv¼ KZ?	(Ávb)
	K 0707	 1414
	M 1732	N 3.464
1. µvwšÍ †Kv‡Yi †ÿ‡Î Awfj¤^ I we‡f`Z‡ji ga¨eZ©x †Kv‡Yi gvb KZ nq? 	(Ávb)
	K 0	L 30	M 60	 90
1. †Kvb k‡Z© c~Y© Af¨šÍixY cÖwZdjb NU‡e? 	(D”PZi `ÿZv)
	K AvcZb †KvY µvwšÍ ev msKU †Kv‡Yi †P‡q †QvU n‡j
	L Av‡jvKiwk¥ nvjKv gva¨g †_‡K Nb gva¨‡g cÖ‡ek Ki‡j
	  AvcZb †KvY µvwšÍ †Kv‡Yi †P‡q eo n‡j	
	N AvcZb †KvY µvwšÍ †Kv‡Yi mgvb n‡j
1. wb‡Pi †Kvb †ÿ‡Î c~Y© Af¨šÍixY cÖwZdjb N‡U? 	(Abyaveb)
	K i = c	 i > c	M i < c	N i > 45
1. c~Y© Af¨šÍixY cÖwZdj‡bi Rb¨ †Kvb K_vwU me‡P‡q †ewk gvbvbmB? 	(D”PZi `ÿZv)
	K 	Av‡jvKiwk¥‡K Nb gva¨g †_‡K nvjKv gva¨‡g †h‡Z n‡e
	L 	Av‡jvKiwk¥‡K nvjKv gva¨g †_‡K Nb gva¨‡g †h‡Z n‡e
	M 	AvcZb †KvY‡K µvwšÍ †Kv‡Yi †P‡q †ewk n‡Z n‡e
	 	Av‡jvKiwk¥ Nb gva¨g †_‡K nvjKv gva¨‡g cÖ‡ek Ki‡e Ges AvcZb †KvY µvwšÍ †Kv‡Yi †P‡q †ewk n‡e
1. †KvbwU c~Y© Af¨šÍixY cÖwZdjb nIqvi kZ©?	(cÖ‡qvM)
	K AvcZb †KvY = µvwšÍ †KvY
	 AvcZb †KvY > µvwšÍ †KvY
	M AvcZb †KvY < µvwšÍ †KvY
	N AvcZb †KvY > cÖwZmiY †KvY
1. evqy gva¨g mv‡c‡¶ †Kv‡bv gva¨‡gi cÖwZmiYv¼ †ewk n‡j µvwšÍ †KvYÑ	(Abyaveb)
	 K‡g hv‡e	L †ewk n‡e
	M  †Kv‡bv cwieZ©b n‡e bv	N 60 n‡e
1. nvjKv gva¨g hw` evqy nq Ges Nb gva¨‡gi cÖwZmiYv¼  I µvwšÍ †KvY C n‡j, wb‡Pi †Kvb m¤úK©wU mwVK? 	(Abyaveb)
	K  = 	  = 
	M   = sinc	N  = 
1. wb‡Pi †KvbwU Øviv µvwšÍ †KvY cÖKvk Kiv nq?	(Ávb)
	K i	L r
	M 	 C
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. c~Y© Af¨šÍixY cÖwZdj‡bi Rb¨ †h kZ©¸‡jv †g‡b Pj‡Z n‡e Zv n‡jvÑ	(D”PZi `¶Zv)
	i.  AvcZb †Kvb µvwšÍ †Kv‡Yi †P‡q †ewk 
	ii. Nb gva¨g †_‡K nvjKv gva¨‡g Av‡jv cÖ‡ek Ki‡e
	iii. nvjKv gva¨g †_‡K Av‡jv Nb gva¨‡g cÖ‡ek Ki‡e
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii
	M ii I iii	N i, ii I iii
1. Av‡jv Nb gva¨g †_‡K nvjKv gva¨‡g cÖ‡ek Kivi mgqÑ	(Abyaveb)
	i. cÖwZmiYv¼ †ewk n‡j µvwšÍ †KvY K‡g hvq
	ii. c~Y© Af¨šÍixY cÖwZdjb NU‡Z cv‡i
	iii. cÖwZmwiZ iwk¥ Awfj‡¤^i w`‡K †eu‡K hvq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	 i I iii 	N i, ii I iii
1. µvwšÍ †KvY n‡jv	(Abyaveb)
	i. AvcZb †KvY
	ii. cÖwZmiY †KvY
	iii. Awfj¤^ I AvcwZZ iwk¥i ga¨eZ©x †KvY
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	 i I iii	N i, ii  I iii
1. Kv‡Pi µvwšÍ †KvY 42 ej‡Z †evSvqÑ	(Ávb)
	i.	evqy‡Z AvcZb †KvY I Kv‡P cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ
	ii.	Kv‡Pi wfZ‡i 42 AvcZb †Kv‡Yi Rb¨ cÖwZmwiZ iwk¥wU we‡f`Z‡ji mv‡_ wg‡k hv‡e
	iii.	AvcZb †Kv‡Yi gvb 42 Gi †P‡q †ewk n‡j Av‡jvKiwk¥i cÖwZmiY bv n‡q c~Y© Af¨šÍixY cÖwZdjb n‡e
	wb‡Pi †KvbwU mwVK?
	K i I iii	L i I iii
	 ii I iii	N i, ii I iii
1. AvcZb †KvY µvwšÍ †Kv‡Yi †P‡q eo n‡j	(D”PZi `ÿZv)
	i. Av‡jv m¤ú~Y©iƒ‡c †kvwlZ nq
	ii. Av‡jv m¤ú~Y©iƒ‡c cÖwZdwjZ nq
	iii. Av‡jv m¤ú~Y©iƒ‡c GKB gva¨‡g wd‡i Av‡m
	wb‡Pi †KvbwU mwVK?
	K i I ii	 ii I iii	M i I iii	N i, ii I iii
1. c~Y© Af¨šÍixY cÖwZdj‡bi D`vniY n‡”Q 	(Abyaveb)
	i. gixwPKv
	ii. A¨vKzwiqv‡g iwOb gvQ †`Lv
	iii. MÖx®§Kv‡j cÖLi †iv‡a iv¯Ív †fRv †`Lv
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi DÏxcKwU c‡o 97 I 98 bs cÖ‡kœi DËi `vI :
A I B `ywU ¯^”Q gva¨‡gi msKU †KvY h_vµ‡g 2357 Ges 418|
1. †Kv‡bv Av‡jvK iwk¥ hw` A gva¨g †_‡K evqy gva¨‡g cÖ‡e‡ki mgq evqy gva¨‡g cÖwZmiY †KvY 90 nq Z‡e A gva¨‡g AvcZb †KvY KZ?	(cÖ‡qvM)
	K 0	 2357
	M 418	N 90
1. gva¨g `ywU cÖwZmiYv‡¼i AbycvZ KZ?	(cÖ‡qvM)
	K 2 : 1	L 1 : 2
	M 3 : 5	 5 : 3
wb‡Pi Z‡_¨i Av‡jv‡K 99 Ñ 101 bs cÖ‡kœi DËi `vI :


1. wPÎvbymv‡i a Ges b gva¨‡gi we‡f`Zj n‡jvÑ	 (D”PZi `¶Zv)
	K NON	 POQ	M COB	N XOE
1. †Kvb k‡Z© Av‡jvi c~Y© Af¨šÍixY cÖwZdjb NU‡e? 	(D”PZi `¶Zv)
	K 	Av‡jvKiwk¥ b gva¨g †_‡K a I b gva¨‡gi we‡f`Z‡j AvcwZZ n‡e
	 	Av‡jvKiwk¥ a gva¨g †_‡K a I b gva¨‡gi we‡f`Z‡j AvcwZZ n‡e
	M 	DON †Kv‡Yi gvb c A‡c¶v ¶z`ªZi n‡e	
	N 	NOB †Kv‡Yi gvb  A‡cÿv Kg
1. c~Y© Af¨šÍixY cÖwZdj‡bi †¶‡Î wb‡Pi †KvbwU mwVK? 	(Abyaveb)
	 BON = NOE	L AON = BON
	M POD = EON	N BON = POD
9.4 gixwPKv
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. gixwPKvq †Kvb NUbv N‡U? 	(Ávb)
	K Av‡jvi cÖwZdjb
	L Av‡jvi we”QziY
	  Av‡jvi c~Y© Af¨šÍixY cÖwZdjb	
	N Av‡jvi †cvjvib
1. giæf‚wgi Dc‡ii evqy wb‡Pi evqyi Zzjbvq	(Abyaveb)
	K DËß I nvjKv nq	L DËß I Nb nq
	M VvÊv I nvjKv nq	 VvÊv I Nb nq
1. giæf‚wgi wb‡Pi evqy †Kvb gva¨‡gi b¨vq AvPiY K‡i?	(Abyaveb)
	K Nb gva¨g 	 nvjKv gva¨g
	M  evjy gva¨g	N A¯^”Q gva¨g
1. giæf‚wg‡Z c~Y© Af¨šÍixY cÖwZdj‡bi d‡j GKwU Mv‡Qi cÖwZwe¤^ Kxiƒc n‡e?	(Abyaveb)
	K †mvRv	L wZh©K
	M  Aev¯Íe	 Dëv 
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. giæf‚wg‡Z gixwPKv †`L‡Z n‡j 	(D”PZi `ÿZv)
	i. 	f‚c„ô †_‡K Dc‡ii w`‡K evqy NbZi n‡Z n‡e 
	ii. 	f‚c„ô †_‡K Dc‡ii w`‡K evqy µ‡g kxZj n‡Z n‡e
	iii. f‚c„ô msjMœ evqy¯Íi Dc‡ii ¯Íi A‡cÿv nvjKv n‡Z n‡e
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii  
  	M i I iii	 i, ii I iii
1. giæf‚wg‡Z c~Y© Af¨šÍixY cÖwZdj‡bi †ÿ‡Î	(D”PZi `ÿZv)
	i. Dc‡ii evqy nvjKv gva¨‡gi b¨vq AvPiY K‡i
	ii. wb‡Pi evqy Nb gva¨‡gi b¨vq AvPiY K‡i
	iii. e¯‘i D‡ëv cÖwZwe¤^ †`Lv hvq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii
    	M ii I iii	 i, ii I iii
9.5 AcwUK¨vj dvBevi ev Av‡jvKxq Zš‘
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. AcwUK¨vj dvBevi Kx? 	(Ávb)
	 Lye miæ I bgbxq KvPZš‘	L cvZjv KvP
	M  †gvUv KvP	N m~² Kv‡Pi ¸uov
1. Av‡jvKxq Zš‘ ev AcwUK¨vj dvBev‡ii ga¨ w`‡q ms‡KZ mÂvjbKv‡j wb‡Pi †KvbwU N‡U? 	(Abyaveb)
	K cÖwZdjb	L cÖwZmiY I cÖwZdjb
	 c~Y© Af¨šÍixY cÖwZdjb	N AvswkK cÖwZdjb
1. gvbe‡`‡ni wfZ‡ii †Kv‡bv Ask †`Lvi Rb¨ Kx e¨eüZ nq? 	(Abyaveb)
	K Kw¤úDUvi	 AcwUK¨vj dvBevi
	M  †cwi‡¯‹vc	N †÷‡_v‡¯‹vc
1. wb‡Pi †KvbwU‡Z AcwUK¨vj dvBevi e¨eüZ nq? 	(Abyaveb)
	K cÖ‡KŠkj Kv‡R	 wPwKrmv Kv‡R
	M  †R¨vwZlxi Kv‡R	N Mvwoi Kv‡R
1. AcwUK¨vj dvBev‡ii cÖwZmiYv¼ KZ?	(Ávb)
	K1.5	1.7	M 1.8	N1.99
1. dvBevi AveiYx c`v‡_©i cÖwZmiYv¼ KZ?	(Ávb)
	1.50	L 2.42	M1.33	N 1.53
1. GK¸”Q AcwUK¨vj dvBevi‡K Kx ejv nq?	(Ávb)
	K Av‡jvKiwk¥	L Av‡jvi `c©Y
	 Av‡jvK bj	N `~iexb
1. GKwU AcwUK¨vj dvBev‡ii ga¨ w`‡q GKmv‡_ KqwU †Uwj‡dvb ms‡KZ mÂvjb Kiv hvq?	(Ávb)
	K 200wU	 2,000wU
	M 2,500wU	N 10,000wU
1. Av‡jvK b‡ji mvnv‡h¨ cvK¯’jxi wfZ‡ii †`qvj cixÿv Kiv‡K ejv nq	(Ávb)
	K  wmwU¯‹¨vb	L AvjUªvm‡bvMÖvg
	 G‡Ûv‡¯‹vwc	N G·-†i
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. AcwUK¨vj dvBevi e¨eüZ nq	(Abyaveb)
	i. gvbe‡`‡ni wfZ‡ii Ask †`Lvi Rb¨
	ii. †Uwj‡hvMv‡hvM I B›Uvi‡bU e¨e¯’vq
	iii. DcMÖn n‡Z f‚c„‡ô Z_¨ cvVv‡Z
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii 
   	 ii I iii	N i, ii I iii
1. AcwUK¨vj dvBevi ˆZwi nq	(Abyaveb)
	i. miæ cøvw÷‡Ki `xN© dvBevi Øviv
	ii. miæ Kv‡Pi `xN© Zš‘ Øviv
	iii. 1.7 cÖwZmiYv‡¼i dvBevi Øviv
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii  
  	M i I iii	 i, ii I iii
9.6 †jÝ I Zvi cÖKvi‡f`
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. `ywU †Mvjxq ev GKwU †Mvjxq I GKwU mgZj c„ô Øviv mxgve× †Kv‡bv ¯^”Q mgmË¡ gva¨g‡K Kx e‡j? 	(Ávb)
	K †Mvjxq `c©Y	L wcÖRg
	 †jÝ	N AeZj `c©Y
1. †jÝ KZ cÖKvi? 	(Ávb)
	 `yB cÖKvi	L wZb cÖKvi
	M cuvP cÖKvi	N Qq cÖKvi
1. Awfmvix †jÝ‡K Kx ejv nq? 	(Ávb)
	K AeZj †jÝ	L ¶xY ga¨ †jÝ
	  DËj †jÝ	N D‡fvËj †jÝ
1. Acmvix †jÝ‡K Kx ejv nq? 	(Ávb)
	K ¯’~j ga¨ †jÝ	 AeZj †jÝ
	M  DËj †jÝ	N D‡fvËj †jÝ
1. †j‡Ý Av‡jvi Kx N‡U?	(Abyaveb)
	M cÖwZdjb	L AceZ©b
	 cÖwZmiY	N mgeZ©b
1. †KvbwUi Awfmvix ÿgZv we`¨gvb?	(Abyaveb)
	K AeZj †jÝ	 DËj †jÝ
	M mgZj `c©Y 	N DËj `c©Y
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. AeZj †j‡Ýi ˆewkó¨	(Abyaveb)
	i. ga¨fvM cvZjv
	ii. cÖvšÍ µgk cyiæ
	iii. wbM©Z iwk¥‡K Awfmvix K‡i
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii  
  	M ii I iii	N i, ii I iii
1. DËj †j‡Ýi †ÿ‡Î	(Abyaveb)
	i. GwU Awfmvix †jÝ
	ii. Gi ga¨fvM cyiæ
	iii. wbM©Z iwk¥‡K Acmvix K‡i
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii
	M i I iii	N i, ii I iii
9.7 †jÝ msµvšÍ K‡qKwU msÁv
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. GKwU DËj †jÝ n‡Z †Kv‡bv e¯‘ 24 cm `~‡i ivL‡j †j‡Ýi wecixZ w`‡K 24 cm `~‡i Zvi cÖwZwe¤^ ˆZwi n‡jv| †jÝwUi †dvKvm `~iZ¡ KZ?	(cÖ‡qvM)
	 12 cm	L 18 cm
	M 24 cm	N 48 cm
1. DËj †j‡Ýi cÖavb A‡ÿi mgvšÍivj iwk¥ cÖwZmwiZ n‡q cÖavb Aÿ‡K †Kvb we›`y‡Z †Q` K‡i?	(D”PZi `ÿZv)
	K 2f  `~i‡Z¡	 f  `~i‡Z¡
	M `~i‡Z¡	N `~i‡Z¡
1. jÿ¨e¯‘‡K DËj †j‡Ýi mvg‡b †Kv_vq ivL‡j we¤^ Aev¯Íe I †mvRv n‡e?	(Abyaveb)
	K cÖavb †dvKv‡m
	L Amxg `~i‡Z¡
	 Av‡jvK †K›`ª I †dvKv‡mi g‡a¨
	N †dvKvm `~i‡Z¡i wØ¸Y `~i‡Z¡
1. †j‡Ýi †h we›`y w`‡q Av‡jvKiwk¥ AvcwZZ nIqvi ci bv †eu‡K †mvRvmywR P‡j hvq Zvi bvg Kx? 	(Ávb)
	K †dvKvm we›`y	 Av‡jvK †K›`ª
	M  eµZvi †K›`ª	N †gi“ we›`y
1. cÖavb A‡¶i mgvšÍivj Av‡jvK iwk¥¸”Q †j‡Ý cÖwZmwiZ nIqvi ci cÖavb A‡¶i †h we›`y‡Z wgwjZ nq Zv n‡jv?	(Abyaveb)
	 DËj †j‡Ýi cÖavb †dvKvm
	L AeZj †j‡Ýi cÖavb †dvKvm
	M DËj †j‡Ýi Av‡jvK †K›`ª
	N AeZj †j‡Ýi Av‡jvK †K›`ª
1. †j‡Ýi cÖavb A‡ÿi mgvšÍivj Ges wbKUeZ©x iwk¸”Q cÖwZmi‡Yi ci †h we›`y‡Z wgwjZ n‡”Q e‡j g‡b nq, Zv‡K Kx ejv nq?	(Ávb)
	K DËj †j‡Ýi cÖavb †dvKvm
	L AeZj †j‡Ýi †MŠY †dvm
	 AeZj †j‡Ýi cÖavb †dvKvm
	N DËj †j‡Ýi †MŠY †dvKvm
1. Av‡jvK †K›`ª †_‡K cÖavb †dvKvm ch©šÍ `~iZ¡‡K Kx ejv nq?	(Ávb)
	K cÖavb Aÿ	 †dvKvm `~iZ¡
	M  eµZvi e¨vmva©	N †MŠY †dvKvm
1. cÖavb †dvKv‡mi ga¨w`‡q †j‡Ýi cÖavb A‡ÿi mv‡_ j¤^fv‡e Aew¯’Z mgZj‡K Kx ejv nq?	(Ávb)
	K †dvKvm `~iZ¡	L Av‡jvK †K›`ª
	 †dvKvm Zj	N cÖavb Aÿ
1. AeZj †j‡Ýi cÖavb †dvKvm KqwU? 	(Ávb)
	K GKwU  	 `yBwU
	M  wZbwU  	N PviwU
1. †j‡Ýi wfZi w`‡q Av‡jvKiwk¥ Mgb Ki‡j Zv cÖK…Zc‡¶ KZevi w`K cwieZ©b K‡i? 	 (Ávb)
	K GKevi	 `yBevi
	M wZbevi	N Pvievi
1. AeZj †j‡Ý MwVZ cÖwZwe¤^ Kxiƒc n‡e? 	 (Abyaveb)
	 †mvRv Ges †QvU	L †mvRv Ges eo
	M  Dëv Ges †QvU  	N Dëv Ges eo
1. DËj †j‡Ýi m¤§y‡L †Kv‡bv e¯‘ Amxg `~i‡Z¡ _vK‡j Zvi cÖwZwe¤^ †Kv_vq n‡e?	(D”PZi `ÿZv)
	 cÖavb †dvKv‡m	
	L Av‡jvK †K›`ª I cÖavb †dvKv‡mi g‡a¨
	M 2ƒ `~i‡Z¡	
	N ƒ Ges 2ƒ Gi g‡a¨
1. DËj †j‡Ýi cÖavb A‡¶i Ici ƒ I 2ƒ Gi g‡a¨ j¶e¯‘ ¯’vcb Ki‡j Kxiƒc cÖwZwe¤^ n‡e? 	 (Abyaveb)
	K m`, Dëv I mgvb	 m`, Dëv I weewa©Z
	M Am`, Dëv I Lwe©Z	N Am`, †mvRv I Lwe©Z
1. GKwU †j‡Ýi eµZvi e¨vmva© †ewk n‡j †dvKvm `~iZ¡Ñ	(Abyaveb)
	 †ewk n‡e	L Kg n‡e
	M AcwiewZ©Z _vK‡e	N Kg ev †ewk n‡e
1. DËj †j‡Ýi cÖavb A‡¶i Ici †dvKvm we›`y‡Z e¯‘ ¯’vcb Ki‡j cÖwZwe¤^ Kxiƒc n‡e? 	(Abyaveb)
	 AZ¨šÍ weewa©Z	L weewa©Z
	M Lwe©Z	N e¯‘i mgvb AvK…wZi
1. AeZj †j‡Ý Kxiƒc cÖwZwe¤^ m„wó nq? 	(Abyaveb)
	K me©`v m`	L m` I Am` Dfq cÖKvi
	  me©`v Am` I Lwe©Z	N m` I Lwe©Z
1. Awfmvix †j‡Ý †Kvb RvZxq cÖwZwe¤^ m„wó nq? 	(Abyaveb)
	 Am` I weewa©Z	L Am` I Lwe©Z
	M m` I †mvRv	N Am` I D‡ëv
1. 	(D”PZi `ÿZv)
[image: ]
	wP‡Î †dvKvm `~iZ¡ †KvbwU?
	K OP	L OQ
	 OR	N LR
1. 12 cm †dvKvm `~i‡Z¡i †Kv‡bv DËj †jÝ †_‡K Gi cÖavb A‡¶i Ici KZ `~‡i e¯‘ ivL‡j mgvb ˆ`‡N©¨i ev¯Íe we¤^ cvIqv hv‡e? 	(cÖ‡qvM)
	K 6 cm  	L 9 cm
	M 12 cm  	 24 cm
1. 	(D”PZi `ÿZv)
[image: ]
	wP‡Îi †j‡Ýi cÖavb †dvKvm †KvbwU?
	 R	L P	
	M O   	N P I R
1. GKwU DËj †j‡Ýi †dvKvm `~iZ¡ 10 cm| Gi cÖavb A‡¶i Ici †dvKvm `~i‡Z¡i wØ¸Y Ae¯’v‡b GKwU e¯‘ ¯’vcb Ki‡j cÖwZwe‡¤^i `~iZ¡ KZ n‡e? 	(cÖ‡qvM)
	K 10 cm	L 15 cm 
	M 5 cm	 20 cm
1. 

	Dc‡ii wP‡Î GKwU †j‡Ý O we›`y‡Z GKwU e¯‘i cÖwZwe¤^ I we›`y‡Z m„wó n‡q‡Q| e¯‘wU P we›`y‡Z ¯’vcb Ki‡j †Kv_vq cÖwZwe¤^ m„wó 
n‡e?	(D”PZi `ÿZv)
	K A	L B	M C	 D
1. DËj †j‡Ýi †dvKvm `~iZ¡ abvZ¥K †Kb?	(D”PZi `ÿZv)
	 †h‡nZz GwU m`	
	L GwU Am` e‡j
	M Av‡jvK †K›`ª †_‡K cwigvc Kiv nq e‡j	
	N †j‡Ýi m¤§y‡L MwVZ nq e‡j
1. GKwU DËj †j‡Ýi GKw`‡K Av‡jvK †K›`ª I cÖavb †dvKv‡mi g‡a¨ GKwU †gvgevwZ R¡vwj‡q †j‡Ýi Aci w`‡K GKwU c`©v ivL‡j c`©vqÑ	(D”PZi `ÿZv)
	K GKwU Dëv cÖwZwe¤^ cvIqv hv‡e	
	 †Kv‡bv cÖwZwe¤^ aiv hv‡e bv
	M †gvgevwZi GKwU †mvRv cÖwZwe¤^ cvIqv hv‡e	
	N †gvgevwZi wkLvi †P‡q eo AvKv‡ii D‡ëv cÖwZwe¤^ †`Lv hv‡e
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. †j‡Ýi †ÿ‡Î-	(Abyaveb)
	i. `ywU †Mvjxq c„ô Øviv MwVZ nq
	ii. †j‡Ýi eµZvi †K›`ª I eµZvi e¨vmva© `ywU
	iii. eµZvi †K›`ª †dvKvm Z‡ji Dci Aew¯’Z
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
1. DËj †j‡Ý ev¯Íe we¤^ MwVZ nq hw` e¯‘-	(D”PZi `ÿZv)
	i. 2F †_‡K `~‡i Aew¯’Z nq
	ii. F I O Gi g‡a¨ Aew¯’Z nq
	iii. 2F G Aew¯’Z nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii
	M ii I iii	N i, ii I iii
1. mvaviYZ DËj †jÝ I P¶z‡j‡Ýi DfqwU‡Z- 	(Abyaveb)
	i. cÖwZmi‡Yi ci Av‡jvK iwk¥ cÖK…Z wgjb nq
	ii. D‡ëv we¤^ MwVZ nq
	iii. ev¯Íe we¤^ MwVZ nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii
	M ii I iii	 i, ii I iii
1. DËj †j‡Ýi cÖavb †dvKvm jÿ¨e¯‘ _vK‡j we‡¤^i †ÿ‡Î-	(Abyaveb)
	i. we¤^ cÖavb †dvKvm n‡e
	ii. we¤^ m` I D‡ëv n‡e
	iii. we¤^ Am` I †mvRv n‡e
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	 ii I iii	N i, ii I iii
1. †j‡Ýi ga¨fv‡Mi cyi“Z¡ Avgv‡`i eywS‡q †`qÑ	(Abyaveb)
	i.  †jÝwU DËj bv AeZj
   	ii. †jÝwU Awfmvix bv Acmvix
	iii. †jÝwU m` bv Am`
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii   	M ii I iii	N i, ii I iii
1. †Kv‡bv †j‡Ýi wfZi w`‡q Av‡jvK iwk¥¸”Q cÖwZmwiZ nIqvi ci hw` Zviv †Kv‡bv GK we›`y‡Z wgwjZ nq Z‡e Avgiv eyS‡Z cvwiÑ	(Abyaveb)
	i.  †jÝwU Awfmvix
	ii. †jÝwU DËj
	iii.†jÝwU AeZj
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
1. DËj †j‡Ý j¶e¯‘ 2ƒ `~i‡Z¡ _vK‡j we‡¤^i AvK…wZÑ	(D”PZi `¶Zv)
	i.  j¶e¯‘i mgvb nq		
	ii. Lwe©Z I †mvRv nq
	iii. m` I D‡ëv nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii  
  	 i I iii	N i, ii I iii
1. Acmvix †j‡Ýi †ÿ‡ÎÑ	(D”PZi `¶Zv)
	i. Gi ga¨fvM †gvUv
	ii. Gi ga¨fvM miæ
	iii. GwU GKwU AeZj †jÝ
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii 
  	 ii I iii	N i, ii I iii
1. AeZj †j‡Ý jÿ¨e¯‘i †h‡Kv‡bv Ae¯’v‡b we‡¤^i AvK…wZÑ	(D”PZi `¶Zv)
	i. jÿ¨e¯‘i †P‡q †QvU
	ii. jÿ¨e¯‘i mgvb
	iii. cÖwZwe¤^ Aev¯Íe
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii
    	M ii I iii	N i, ii I iii
1. †j‡Ý iwk¥ wPÎ A¼‡bi wbqgvewjÑ	(D”PZi `¶Zv)
	i. †j‡Ýi Av‡jvK †K›`ª w`‡q AvcwZZ iwk¥ cÖwZmi‡Yi ci †mvRvmywR P‡j hvq
	ii.  †j‡Ýi cÖavb A‡ÿi mgvšÍivj iwk¥ cÖwZmi‡Yi ci cÖavb †dvKvm w`‡q hvq 
	iii. †j‡Ýi cÖavb A‡ÿi mgvšÍivj iwk¥ cÖwZmi‡Yi ci cÖavb †dvKvm †_‡K Avm‡Q e‡j g‡b nq
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii
    	M i I iii	N i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi wPÎwU jÿ Ki Ges 161 I 162 bs cÖ‡kœi DËi `vI :


1. †jÝwUi †dvKvm `~iZ¡ KZ?	(cÖ‡qvM)
	K 4 m	L – 4 m
	 + 025 m	N  025 m
1. DÏxc‡Ki †jÝwUi †ÿ‡Î	(D”PZi `ÿZv)
	i. MwVZ we¤^ c`©vq †djv‡bv hvq
	ii. MwVZ we¤^ m` I †mvRv nq
	iii. †dvKvm `~i‡Z¡ m` wek¦ MwVZ nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
wb‡Pi Z_¨ I wP‡Îi wfwË‡Z 163 - 165 bs cÖ‡kœi DËi `vI :
wP‡Î GKwU DËj †jÝ LL †`Lv‡bv n‡q‡Q, OA j¶e¯‘wU 2f `~i‡Z¡ Aew¯’Z|
[image: ]
1. we‡¤^i Ae¯’vb †Kv_vq n‡e?	(D”PZi `¶Zv)
	K C I N Gi g‡a¨	 M I N Gi g‡a¨
	M M Gi evB‡i	N N I C Gi g‡a¨
1. we‡¤^i AvK…wZ Kxiƒc n‡e?	(Abyaveb)
	 Lwe©Z	L AZ¨šÍ Lwe©Z
	M weewa©Z	N j¶e¯‘i mgvb
1. we‡¤^i cÖK…wZ Kxiƒc?	(Abyaveb)
	K Am` I †mvRv	L m` I D‡ëv
	 Am` D‡ëv	N m` I †mvRv
wb‡Pi Z‡_¨i wfwË‡Z 166 - 168 bs cÖ‡kœi DËi `vI :
10 †mwg †dvKvm `~iZ¡ wewkó GKwU †jÝ‡K GKwU eB‡qi cvZvi 5 †mwg `~i‡Z¡ ¯’vcb K‡i Zvi ga¨ w`‡q ZvKv‡j eB‡qi †jLv¸‡jv ¶z`ªvK…wZi †`Lvq|
1. †jÝwU †Kvb ai‡bi?	(Abyaveb)
	 Acmvix	L Awfmvix
	M DËjveZj	N mgZjveZj
1. GB †j‡Ýi †dvKvm `~i‡Z¡ e¯‘ ivLv n‡j Zvi we¤^wU †Kv_vq n‡e?	(cÖ‡qvM)
	K 10 cm	 10 cm
 	M  5 cm	N 5 cm
1. †jÝwU n‡Z 20 cm `~i‡Z¡ e¯‘ ivLv n‡j we¤^wUi ˆ`N©¨ n‡e
	(D”PZi `ÿZv) 
	K weewa©Z Ges c`©vq cÖ‡ÿc Kiv hvq	
	L Lwe©Z Ges c`©vq cÖ‡ÿcY‡hvM¨
	M mgvb Ges c`v©q cÖ‡ÿcY‡hvM¨ bq	
	 Lwe©Z Ges c`v©q cÖ‡ÿcY‡hvM¨ bq
wb‡Pi Z_¨ I wPÎ Abymv‡i 169 I 170 bs cÖ‡kœi DËi `vI :


Dc‡ii wP‡Î LCL1 GKwU †jÝ Ges OA GKwU j¶e¯Íz|
1. OA j¶e¯Ízi we¤^ †Kv_vq MwVZ n‡e?	(cÖ‡qvM)
	K F we›`y‡Z	L D we›`y‡Z
	 F I D Gi g‡a¨	N 2f Gi †ewk `~i‡Z¡
1. hw` OA j¶e¯Ízi Ae¯’vb cwieZ©b K‡i B we›`y‡Z Avbv nq Z‡e we¤^ †Kgb n‡e? 	(Abyaveb)
	 m` I D‡ëv	L Am` I D‡ëv
	M Am` I †mvRv	N m` I †mvRv
9.8 †j‡Ýi ÿgZv
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. iwng m‡e©v”P 4 wgUvi ch©šÍ †`L‡Z cvq| Zvi KZ ÿgZvi †jÝ e¨envi Kiv DwPZ?	(D”PZi `ÿZv)
	K  4 D	L + 4 D
	  025 D	N + 025 D
1. + 2 D ÿgZvi DËj †jÝ cÖavb A‡ÿi mgvšÍivj GK¸”Q iwk¥‡K †jÝ †_‡K KZ `~‡i GKwÎZ K‡i?	(cÖ‡qvM)
	 05 m	L 1 m
	M 15 m	N 2 m
1. wZbwU †j‡Ýi †dvKvm `~iZ¡ h_vµ‡g 25 cm, 50 cm I 10 cm| †jÝ wZbwUi ÿgZvi AbycvZ KZ?	(cÖ‡qvM)
	K 1 : 2 t 5	L 5 : 2 : 1
	 2 : 1 t 5	N 2 : 5 : 1
1. †j‡Ýi ¶gZvi GKK Kx?	(Ávb)
	K jy‡gb	L wgUvi
	 WvqvÞvi	N †mw›UwgUvi
1. DËj ev AeZj †j‡Ýi ¶gZv Zvi †dvKvm `~i‡Z¡i mv‡_ Kxiƒ‡c m¤úwK©Z?	(Abyaveb)
	K mgvbycvwZK	 e¨¯ÍvbycvwZK
	M mgvb	N wØ¸Y
1. wb‡Pi †Kvb m¤úK©wU mwVK? 	(Abyaveb)
	 p = 	L p = dƒ
	M ƒ = 	N d =  
1. DËj †j‡Ýi ÿgZv	(Ávb)
	K abvZ¥K	 FYvZ¥K
	M  	N †ewk
1. AeZj †j‡Ýi ÿgZv	(Ávb)
	 abvZ¥K	L FYvZ¥K
	M  	N Kg
1. †j‡Ýi ÿgZv Kg n‡j †dvKvm `~iZ¡ †Kgb n‡e?	(Abyaveb)
	 †ewk	L Kg
	M mgvb	N FYvZ¥K
1. †j‡Ýi ÿgZv †ewk n‡j †dvKvm `~iZ¡ †Kgb n‡e?	(Abyaveb)
	 Kg	L †ewk
	M  mgvb	N wØ¸Y
1. †j‡Ýi †dvKvm `~iZ¡ †ewk n‡j ÿgZv †Kgb n‡e?	(Abyaveb)
	 Kg	L †ewk
	M  mgvb	N Pvi¸Y
1. †j‡Ýi †dvKvm `~iZ¡ Kg n‡j ÿgZv †Kgb n‡e?	(Abyaveb)
	K mgvb	  †ewk
	M Kg	N wØ¸Y
1. GKwU †j‡Ýi Av‡jvK †K›`ª †_‡K 1m `~i‡Z¡ GK¸”Q Av‡jvKiwk¥‡K wgwjZ Ki‡j wgwjZ ¯’v‡bi `~iZ¡ †Kgb n‡e?	(D”PZi `ÿZv)
	K Awfmvix	L Acmvix
	M FYvZ¥K 	  abvZ¥K
1. GKwU DËj †j‡Ýi ¶gZv WvqvÞvi| Gi †dvKvm `~iZ¡ KZ?	(cÖ‡qvM)
	K 2x †mw›UwgUvi	 x wgUvi
	M  x †mw›UwgUvi	N wgUvi
1. GKwU AeZj †j‡Ýi †dvKvm `~iZ¡ 20 cm n‡j WvqvÞv‡i Gi ¶gZv KZ?	(cÖ‡qvM)
	 – 5 D    	L 5 D
	M   D    	N 20 D
1. 5D ¶gZvwewkó †jÝwU Kxiƒc Ges Gi †dvKvm `~iZ¡ KZ?	(cÖ‡qvM)
	 DËj I 02 m	L DËj I 5 cm
	M AeZj I 20 cm	N AeZj I 5 m
1. GKRb †jvK 10 cm †dvKvm `~i‡Z¡i DËj †jÝ e¨envi K‡ib| Zvi †j‡Ýi ¶gZv KZ WvqvÞvi? 	(cÖ‡qvM)
	K –10 D    	 10 D
	M  01D   	N –01D
1. 20 cm †dvKvm `~iZ¡wewkó GKwU DËj †j‡Ýi ¶gZv KZ? 	(cÖ‡qvM)
	 5 D	L – 05 D
	M  0.5 D	N – 5 D
1. +2d ¶gZv m¤úbœ GKwU †j‡Ýi †dvKvm `~iZ¡ KZ? 	(cÖ‡qvM)
	K 50 cm	 0.5 m
	M 2.0 m	N 1.0 m
1. GKwU AeZj †j‡Ýi †dvKvm `~iZ¡ 20 cm n‡j Zvi ¶gZv KZ? 	(cÖ‡qvM)
	 – 5 D   	L 5 D
	M 5 m  	N – 5 m
1. GKwU †j‡Ýi ¶gZv +2d| GwU cÖavb A‡¶i mgvšÍivj GK¸”Q Av‡jvKiwk¥‡K †jÝ †_‡K KZ `~‡i GK we›`y‡Z GKwÎZ Ki‡e? 	(cÖ‡qvM)
	K 2 m  	 05 m
	M 4 m  	N 04 m
1. †Kv‡bv e¨w³ Pkgv wn‡m‡e 25 cm †dvKvm `~i‡Z¡i AeZj †jÝ e¨envi K‡i| H †j‡Ýi ¶gZv KZ? 	(cÖ‡qvM)
	K + 5 D	L – 5 D
	M  + 9 D	 – 4 D
1. +5 D ¶gZvm¤úbœ †jÝwUi †dvKvm `~iZ¡ KZ? 	(cÖ‡qvM)
	K 05 m	L 5 m
	  02 cm	N 025 cm
1. †Kv‡bv e¨w³ 10 cm †dvKvm `~i‡Z¡i AeZj †jÝ e¨envi K‡i| †jÝwUi ¶gZv KZ? 	(cÖ‡qvM)
	 –10 D	L 10 D
	M  2 D	N 5 D
1. 50 cm †dvKvm `~iZ¡ wewkó DËj †j‡Ýi ¶gZv KZ? 	(cÖ‡qvM)
	K – 2 D	L – 02 D
	M  02 D	 2 D
1. GKwU AeZj †j‡Ýi †dvKvm `~iZ¡ 1m n‡j ¶gZv KZ? 	(cÖ‡qvM)
	K –2 D	 –1  D
	M  +1  D	N + 2 D
1. †Kv‡bv †j‡Ýi Awfmvix ev Acmvix Kivi mvg_©¨‡K Kx ejv nq?	(Ávb)
	  ÿgZv	L †giæ
	M †dvKvm	N Aÿ
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. †Kv‡bv †j‡Ýi ÿgZv  05 d ej‡Z †evSvq	(D”PZi `ÿZv)
	i. †jÝwUi †dvKvm `~iZ¡ 2m
	ii. †jÝwUi †dvKvm `~iZ¡ Am`
	iii. †jÝwUi 2m `~i n‡Z Av‡jvK iwk¥ Acm„Z n‡”Q e‡j g‡b nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
1. †j‡Ýi ¶gZv Gi †dvKvm `~i‡Z¡iÑ	(Ávb)
	i. mgvbycvwZK
	ii. e¨¯ÍvbycvwZK
	iii. wgUv‡i cÖKvwkZ e¨¯Ígv‡bi mgvb 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
1. †h †jÝ AvcwZZ iwk¥‡K †ewk AwfmvwiZ ev †ewk AcmvwiZ Ki‡Z cv‡iÑ	(cÖ‡qvM)
	i. Zvi ¶gZv ZZ Kg
	ii. Zvi ¶gZv ZZ †ewk
	iii. Zvi †dvKvm `~iZ¡ ZZ Kg
	wb‡Pi †KvbwU mwVK?
	K i 	L i I ii	M iii	 ii I iii
1. †Kv‡bv †j‡Ýi ÿgZv + 5d Gi A_©	(cÖ‡qvM)
	i.	†jÝwU GKwU ÿxYga¨ †jÝ
	ii.	†jÝwUi Av‡jvK †K›`ª †_‡K 40 cm `~i‡Z¡ †Kv‡bv e¯‘ ivL‡j Gi we¤^ jÿ¨e¯‘i mgvb AvK…wZi nq
	iii.	†jÝwUi †dvKvm `~iZ¡ GKwU abvZ¥K ivwk
	wb‡Pi †KvbwU mwVK?
	K i I ii	 ii I iii 
   	M i I iii	N i, ii I iii
1. †j‡Ýi ÿgZv †ewk nIqvi A_© n‡”Q	(cÖ‡qvM)
	i. Acmvix ev Awfmvix Ki‡Z cvivi ÿgZv †ewk
	ii. Zvi eµZvi e¨vmva© †ewk
	iii. Zvi †dvKvm `~iZ¡ Kg
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii   
 	 i I iii	N i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi Z‡_¨i wfwË‡Z 203 I 204 bs cÖ‡kœi DËi `vI :
GKRb †jvK +4d ¶gZv m¤úbœ GKwU †jÝ e¨envi K‡ib|
1. †jÝwU Kx cÖK…wZi?	(D”PZi `¶Zv)
	K AeZj	 DËj
	M DËjveZj	N DfveZj
1. †jÝwUi †dvKvm `~iZ¡ KZ?	(cÖ‡qvM)
	K 25 cm	 20 cm
	M 30 cm	N 10 cm
9.9 †Pv‡Li MVb
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. †Pv‡Li †KvU‡ii g‡a¨ Aew¯’Z †MvjvKvi Ask‡K Kx ejv nq?	(Ávb)
	K Kwb©qv	L †k¦ZgÊj
	M K…ògÊj 	  Awÿ‡MvjK
1. †Pv‡Li †KvU‡ii g‡a¨ wbw`©ó mxgvi Pviw`‡K †Nv‡i †KvbwU?	(Ávb)
	 Awÿ‡MvjK	L Kwb©qv
	M †k¦ZgÊj	N P¶z †jÝ
1. †KvbwU †Pv‡Li AvK…wZ wVK iv‡L?	(Ávb)
	 †k¦ZgÊj	L K…ògÊj
	M AvBwim	N †Pv‡Li gwY
1. †k¦ZgÊ‡ji wfZ‡ii Mv‡q Kv‡jv i‡Oi Av¯ÍiY‡K Kx e‡j?	(Ávb)
	K Kwb©qv	L †iwUbv
	  K…ògÊj	N ZviviÜ«
1. Kwb©qvi †cQ‡b Aew¯’Z A¯^”Q c`v_©‡K Kx ejv nq?	(Ávb)
	K K…ògÊj	L P¶z †jÝ
	  AvBwim	N †iwUbv
1. wb‡Pi †KvbwU †k¦ZgÊ‡ji mvg‡bi Ask?	(Ávb)
	K AvBwim	L †Pv‡Li gwY
	 Kwb©qv	N Awÿ‡MvjK
1. AvBwi‡mi gvSLv‡bi †QvU wQ`ª‡K Kx ejv nq?	(Ávb)
	K Kwb©qv 	 ZviviÜ«
	M  †iwUbv	N P¶z †jÝ
1. wb‡Pi †KvbwU w`‡q Av‡jv †Pv‡Li †fZi cÖ‡ek K‡i?	(Abyaveb)
	K  K…ògÊj	L P¶z †jÝ
	 †Pv‡Li gwY	N †iwUbv
1. †Pv‡Li me‡P‡q ¸iæZ¡c~Y© As‡ki bvg Kx?	(Ávb)
	K †Pv‡Li gwY	 P¶z †jÝ
	M  †k¦ZgÊj	N Kwb©qv
1. P¶z †jÝ Kx w`‡q ˆZwi?	(Abyaveb)
	K  ivmvqwbK c`v_©	L A‰Re c`v_©
	 ˆRe c`v_©	N KvP
1. AvBwi‡mi gvSLv‡bi †QvU wQ`ª‡K Kx e‡j?	(Ávb)
	 ZviviÜ«	L Awÿ‡MvjK
	M  Kwb©qv	N †iwUbv
1. †KvbwUi ga¨ w`‡q Av‡jv †Pv‡L cÖ‡ek K‡i?	(Ávb)
	  ZviviÜ«	L †k¦ZgÊj
	M Kwb©qv	N AvBwim
1. †iwUbv KqwU mœvqyZš‘ Øviv ˆZwi?	(Ávb)
	K 1wU	 2wU
	M 3wU	N 4wU
1. P¶z †jÝwU wmwjqvwi gvsm‡cwk I mvm‡cÝwi wjMv‡g›U Øviv †KvbwUi mv‡_ AvUKv‡bv _v‡K?	(Abyaveb)
	K †Pv‡Li gwY	L AvBwim
	M  †k¦ZgÊj	 Awÿ‡MvjK
1. †iwUbv †Kv_vq Aew¯’Z?	(Abyaveb)
	K Kwb©qvi mvg‡b	L Awÿ‡Mvj‡Ki †cQ‡b
	  P¶z †j‡Ýi †cQ‡b	N K…ògÊ‡ji mvg‡b
1. †Pv‡Li Af¨šÍixY cÖwZdjb †iva K‡i †KvbwU?	(Abyaveb)
	 K…ògÊj	L †k¦ZgÊj
	M  Kwb©qv	N AvBwim
1. ¯^vfvweK †Pv‡Li Rb¨ ¯úó `k©‡bi wbKUZg `~iZ¡ KZ?	(Ávb)
	 25 cm	L 20 cm
	M 10 cm	N 15 cm
1. ¯^vfvweK †Pv‡Li Rb¨ `~iwe›`yi `~iZ¡ KZ?	(Ávb)
	 Amxg	L 25 cm
	M 100 cm	N100 m
1. Avgv‡`i `yÕ †Pv‡L GKwU e¯‘i KqwU cÖwZwe¤^ MwVZ nq?	(Ávb)
	K 1wU	 2wU
	M  3wU	N 4wU
1. e¯‘i wÎgvwÎK aviYv m„wó nq †Pv‡Li †Kvb welqwUi Rb¨?	
		(D”PZi `ÿZv)
	K iW I †Kv‡bi wµqv	L `k©bvbyf‚wZi ¯’vwqZ¡Kvj
	 `ywU †PvL _vKvi Rb¨	N Dc‡hvRb ÿgZvi Rb¨
1. `yB †Pv‡L m„ó 2wU cÖwZwe¤^‡K GKwU‡Z cwiYZ K‡i †KvbwU?	(Ávb)
	K AvBwim	 gw¯Í®‹
	M  K…ògÊj	N KY©
1. †iwUbv I P¶z †j‡Ýi ga¨eZx© ¯’v‡b †Rwj RvZxq †h c`v_© _v‡K Zv‡K Kx e‡j?	(Ávb)
	K Akª“	L A¨vKzqvm wnDgvi
	  wfwUªqvm wnDgvi	N iW
1. †iwUbvq m„ó Dëv cÖwZwe¤^‡K cybivq D‡ë †`q †K? 	(Ávb)
	K AvBwim	L AcwUK bvf©
	M †iwUbv	 gw¯Í®‹
1. †Pv‡Li Av‡jvK ms‡e`b Avei‡Yi bvg Kx? 	(Ávb)
	K †jÝ	L Kwb©qv
	M AvBwim	 †iwUbv
1. Akª“ ej‡Z Kv‡K †evSv‡bv nq?	(Ávb)
	K wfwUªqvm wnDgvi	 A¨vKzqvm wnDgvi
	M  †iwUbv	N AvBwim
1. wb‡Pi †KvbwU Zxeª Av‡jv‡Z mvov †`q? 	(Ávb)
	K iW   	L †iwUbv
	M  P¶z †jÝ	 †Kvb
1. †h‡Kv‡bv `~i‡Z¡i e¯‘ †`Lvi Rb¨ †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ wbqš¿Y Kivi ¶gZv‡K Kx e‡j? 	(Ávb)
	 Dc‡hvRb ¶gZv	L †j‡Ýi ¶gZv
	M  Awfmvix ¶gZv	N Acmvix ¶gZv
1. †iwUbvi Ici Av‡jv co‡j iW I †Kvb †mB Av‡jv‡K-	(Abyaveb)
	 Zwor †cÖiYvq cwiYZ K‡i
	L cÖwZmwiZ K‡i  
	M †kvwlZ K‡i   	
	N Zwor Pz¤^Kxq †cÖiYvq cwiYZ K‡i  
1. K…ògÊ‡ji KvR †KvbwU? 	(Abyaveb)
	 †Pv‡Li †fZi Av‡jvi Af¨šÍixY cÖwZdjb †iva Kiv
	L Av‡jvi cÖwZmiY wbqš¿Y Kiv
	M AvcwZZ Av‡jvi cwigvY wbqš¿Y Kiv
	N gw¯Í‡®‹ `k©bvbyf‚wZ m„wó Kiv
1. †Pv‡Li cvZvi mv‡_ K¨v‡givi †Kvb As‡k wgj we`¨gvb? 	(Abyaveb)
	K Wvqvd«vg  	 †iwUbv 
 	M  mvUvi	N Kwb©qv  
1. †Pv‡Li †Kvb Ask K¨v‡givi Wvqvd«v‡gi g‡Zv KvR K‡i? 	(Abyaveb)
	K Kwb©qv	L AvBwim
	M ZviviÜ«	 †iwUbv
1. gvby‡li `k©bvbyf‚wZi ¯’vwqZ¡Kvj KZ? 	(Ávb)
	 0.1 †m‡KÛ	L 02 †m‡KÛ
	M 0.01 †m‡KÛ	N 2.5 †m‡KÛ
1. P¶z †j‡Ýi Ici AvcwZZ Av‡jvi cwigvY wbqš¿Y K‡i wb‡Pi †KvbwU? 	(Abyaveb)
	 Kwb©qv	L AvBwim
	M  †iwUbv  	N ZviviÜ«
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. †Pv‡Li †hme Ask wg‡j GK‡Î GKwU Awfmvix †j‡Ýi g‡Zv KvR K‡i Zv‡`i g‡a¨ Ab¨ZgÑ	(Abyaveb)
	i. A¨vKzqvm wnDgvi
	ii. wfwUªqvm wnDgvi 
	iii. †k¦ZgÊj
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii
  	M i I iii	N i, ii I iii
1. †Pv‡Li mvnv‡h¨ wewfbœ `~i‡Z¡i e¯‘ †`Lv hvq KviYÑ	(D”PZi `ÿZv)
	i.  †iwUbv I †j‡Ýi ga¨eZ©x `~iZ¡ cwiewZ©Z nq
	ii. †j‡Ýi †dvKvm `~iZ¡ cwiewZ©Z nq
	iii. †Pv‡Li AvK…wZ cwiewZ©Z nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii
  	M ii I iii	 i, ii I iii
1. †k¦ZgÊj	(Abyaveb)
	i. Af¨šÍixY cÖwZdjb †iva K‡i
	ii. †Pv‡Li AvK…wZ wVK iv‡L
	iii. evwn¨K ÿwZ n‡Z iÿv K‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii  
  	 ii I iii	N i, ii I iii
1. gw¯Í‡®‹ `k©‡bi Abyf‚wZ RvMv‡Z mvnvh¨ K‡i	(Abyaveb)
	i. iW †Kvl
	ii. †iwUbv
	iii. †k¦ZgÊj
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii  
	M ii I iii	N i, ii I iii
1. †Pv‡Li Awÿ‡MvjK	(Abyaveb)
	i. †KvV‡ii g‡a¨ Aew¯’Z †MvjvKvi Ask
	ii. Gi mvg‡b I wcQ‡bi Ask LvwbKUv P¨vÞv
	iii. †Pv‡Li AvK…wZ wVK iv‡L
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii
    	M ii I iii	N i, ii I iii
1. †Pv‡Li gwY m¤úwK©Z mwVK evK¨ n‡jv
	i. AvBwi‡mi gvSLv‡bi †QvU wQ`ª n‡jv †Pv‡Li gwY
	ii. †Pv‡Li gwYi mvg‡b †Pv‡Li †jÝ _v‡K
	iii. †Pv‡Li gwYi †fZi w`‡q Av‡jv cÖ‡ek K‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii
    	M ii I iii	N i, ii I iii
1. `ywU †PvL _vKvi myweav n‡jv
	i. mwVKfv‡e `~iZ¡ cwigvc Kiv hvq
	ii. GKwU e¯‘‡K fv‡jvfv‡e †`Lv hvq
	iii. GKB mv‡_ GK e¯‘i †ÿ‡Î `yB e¯‘ †`Lv hvq
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii
    	M ii I iii	N i, ii I iii
1. †Kv‡bv e¯‘ n‡Z AvMZ Av‡jvKiwk¥
	i. P¶z †jÝ Øviv cÖwZmwiZ nq
	ii. †iwUbvq e¯‘i Dëv cÖwZwe¤^ MwVZ K‡i
	iii. gw¯Í‡®‹ †iwUbvi cÖwZwe¤^‡K Dëv K‡i MVb K‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii    	M ii I iii	 i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi wPÎ †_‡K 246 I 247 bs cÖkœ¸‡jvi DËi `vI :


1. A wPwýZ AskwUi bvg Kx? 	(Ávb)
	K Ki‡qW
	L A¨vKzqvm wnDgvi
	 †iwUbv
	N wfwUªqvm wnDgvi
1. B wPwýZ AskwU‡K hw` Aw¶‡Mvj‡Ki mv‡_ k³fv‡e AvU‡K _vKZ Zvn‡jÑ	(Abyaveb)
	i. GKwU wbw`©ó `~i‡Z¡i e¯‘ †`Lv †hZ
	ii. `~‡ii ev Kv‡Qi e¯‘ †`Lv †hZ
	iii. `„wómxgvi me e¯‘ †`Lv †hZ
	wb‡Pi †KvbwU mwVK?
	 i	
	L ii    
	M i I ii	
	N i I iii
9.10 †Pv‡Li wµqv
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. Avgv‡`i †Pv‡Li gwYi wVK wcQ‡b GKwU K‡i DËj †jÝ Av‡Q Zvi bvg Kx?	(Ávb)
	 P¶z †jÝ	L †Pv‡Li gwY
	M  iW	N †Kvb
1. P¶z †j‡Ý MwVZ cÖwZwe¤^Ñ	(Abyaveb)
	K †mvRv Ges j¶e¯‘i mgvb
	L Dëv Ges j¶e¯‘i mgvb
	M  †mvRv Ges weewa©Z
	 Dëv Ges j¶e¯‘i †P‡q AvKv‡i †QvU
1. †Pv‡Li †jÝ †iwUbvi Ici †Kv‡bv e¯‘i †h we¤^ MVb K‡i †mwU †Kvb ai‡bi nq?	(Abyaveb)
	K †mvRv	 Dëv
	M  e¯‘i mgvb	N weewa©Z
1. †iwUbvi Ici we¤^ ev Av‡jv co‡j †Kv_vq D‡ËRbv m„wó nq?	(Abyaveb)
	K gw¯Í‡®‹	L Kwb©qvq
	  mœvqyZš‘‡Z	N P¶z †j‡Ý
1. †iwUbvq ev¯Íe I D‡ëv cÖwZwe¤^ MwVZ n‡j I gw¯Í‡®‹i we‡kl cÖwµqvi gva¨‡g Avgiv e¯‘‡K †`wL	(Abyaveb)
	K Aev¯Íe I D‡ëv	L Aev¯Íe I †mvRv
	M  ev¯Íe I D‡ëv	 ev¯Íe I †mvRv
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. †Pv‡Li †jÝ †iwUbvi Ici e¯‘i †h cÖwZwe¤^ MVb K‡i ZvÑ	(D”PZi `¶Zv)
	i.  Dëv
	ii. gw¯Í®‹ Zv‡K cybivq D‡ë †`q
	iii. †mvRv, ZvB Avgiv e¯‘Uv‡K †mvRv †`wL
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii
 	M ii I iii	N i, ii I iii
1. Av‡jvK ms‡e`bkxj †Kvl n‡jv	(Abyaveb)
	i. iW
	ii. †k¦ZgÊj
	iii. †Kvb
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii
   	M ii I iii	N i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi wP‡Îi Av‡jv‡K 255 I 256 bs cÖ‡kœi DËi `vI :
[image: ]
1. Dc‡ii wP‡Î †Kvb †iLv Øviv we¤^‡K †evSv‡bv n‡q‡QÑ	(Abyaveb)
	K PQ Øviv	L OQ Øviv
	 P1Q1 Øviv	N QL Øviv
1. cÖwZwe¤^wU †Kgb?	(D”PZi `ÿZv)
	K Aev¯Íe I Dëv	 ev¯Íe I Dëv
	M Lwe©Z I wmav	N Lwe©Z I †mvRv
9.11  †Pv‡Li ÎæwU I Zvi cÖwZKvi
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. ÿxY `„wó `~i Kivi Rb¨ Pkgvi AeZj †j‡Ýi †dvKvm `~iZ¡ KZ nIqv DwPZ?	(D”PZi `ÿZv)
	K ÎæwUc~Y© †Kv‡Li wbKU we›`yi mgvb
	 ÎæwUc~Y© †Pv‡Li `~i we›`yi mgvb
	M 25 cm Gi mgvb
	N ÎæwUc~Y© †Pv‡Li `~iwe›`yi wØ¸‡Yi mgvb
1. `~i `„wói Rb¨ †Pv‡Li mvg‡b jÿ¨e¯‘i we¤^ †iwUbvi †Kv_vq MwVZ nq?	(Ávb)
	K mvg‡b	 wcQ‡b
	M mgZ‡j	N we¤^ MwVZ nq bv
1. n«¯^ `„wó ÎæwUi KviY †KvbwU?	(Abyaveb)
	K Awÿ‡Mvj‡Ki e¨vmva© K‡g hvIqv
	 †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ K‡g hvIqv
	M †Pv‡Li †j‡Ýi Awfmvix ÿgZv K‡g hvIqv
	N we¤^ †iwUbvi wcQ‡b MwVZ nIqv
1. ¯^vfvweK †Pv‡Li Rb¨ `„wó cvjv KZ?	(Ávb)
	K 0 †m.wg. †_‡K Amxg ch©šÍ
	L 25 †m.wg. †_‡K 50 †m.wg. ch©šÍ
	M 25 †m.wg. †_‡K 100 †m.wg. ch©šÍ
	 25 †m.wg. †_‡K Amxg ch©šÍ
1. †Pv‡Li Î“wU cÖavbZ KqwU?	 (Ávb)
	K GKwU	L wZbwU
	  `ywU  	N cuvPwU
1. n«¯^ `„wó m¤úbœ †jv‡Ki Amyweav †Kvb&wU? 	(Abyaveb)
	 `~‡ii wRwbm ¯úó †`L‡Z cvq bv  	
	L Kv‡Qi wRwbm ¯úó †`L‡Z cvq bv  
	M †Kv‡bv wRwbmB ¯úó †`L‡Z cvq bv	
	N GKwU jÿ¨e¯‘‡K `ywU g‡b nq  
1. KLb `xN© `„wói D™¢e nq?	(Abyaveb)
	K †j‡Ýi †dvKvm `~iZ¡ †e‡o †M‡j	
	 †j‡Ýi Awfmvix ÿgZv K‡g †M‡j
	M  Awÿ‡Mvj‡Ki e¨vmva© †e‡o †M‡j	
	N †j‡Ýi Awfmvix ÿgZv †e‡o †M‡j  
1. †Pv‡Li ÿxY `„wói KviY Kx?	(Abyaveb)
	K P¶z †j‡Ýi Awfmvix ÿgZv K‡g hvIqv
	 P¶z †j‡Ýi Awfmvix ÿgZv †e‡o hvIqv
	M  Awÿ‡Mvj‡Ki e¨vmva© K‡g hvIqv
	N †dvKvm `~iZ¡ K‡g hvIqv
1. `xN© `„wó `~i Kivi Rb¨ e¨eüZ DËj †j‡Ýi †dvKvm `~iZ¡ †Kv_vq Aew¯’Z?	(Abyaveb)
	 ÎæwUc~Y© †Pv‡Li wbKU we›`y‡Z	L ÎæwUc~Y© †Pv‡Li `~i we›`y‡Z
	M 25 cmGi mgvb	N Amx‡g
1. gwbi `xN©w`b a‡i †Pv‡Li mgm¨vq fzM‡Q| †m `~‡ii e¯‘ fv‡jvfv‡e †`L‡Z cvq bv| wKšÍz Kv‡Qi e¯‘ †`L‡Z cvq| †m †Kvb ai‡bi †jÝ e¨envi Ki‡e? 	(cÖ‡qvM)
	K DËj †jÝ	 AeZj †jÝ
	M  DËjveZj †jÝ	N D‡fvËj †jÝ
1. †Pv‡Li `xN© `„wó Î“wU `~i Kivi Rb¨ †Kvb †j‡Ýi Pkgv e¨envi Ki‡Z nq?	(cÖ‡qvM)
	 DËj †jÝ	L AeZj †jÝ
	M  DfveZj †jÝ	N DËjveZj †jÝ
1. n«¯^ `„wó Î“wU wbevi‡Yi Rb¨Ñ	(Abyaveb)
	 AeZj †jÝ `iKvi	
	L DËj †jÝ `iKvi
	M AeZj I DËj Dfq cÖKvi †jÝ `iKvi	
	N weea©K KvP `iKvi
1. `xN© `„wó Î“wU wbevi‡Yi Rb¨Ñ	(Abyaveb)
	K AeZj †jÝ `iKvi	
	 DËj †jÝ `iKvi
	M  AeZj I DËj Dfq cÖKvi †jÝ `iKvi	
	N weea©K KvP `iKvi
1. wgbv †kªwYK‡ÿi †cQ‡b eB †i‡L co‡Z †M‡j gv_v e¨_v K‡i| wgbvi †Pv‡Li ÎæwU Kx ai‡bi? 	(D”PZi `ÿZv)
	 ÿxY `„wó   	L `~i `„wó  
	M  nvBcvi‡g‡Uªvwcqv	N `~ie× `„wó
1. wb‡Pi wP‡Î Î“wUc~Y© †Pv‡Li cÖwZwe¤^ MVb †`Lv‡bv n‡q‡Q :
[image: ]
	GB Î“wU wbevi‡Yi Rb¨ cÖ‡qvRbÑ	(D”PZi `ÿZv)
	K DËj †jÝ	L AeZj `c©Y
	M  weea©b KvP	 AeZj †jÝ
1. wb‡Pi wP‡Î GKwU Î“wUc~Y© †Pv‡Li cÖwZwe¤^ MVb †`Lv‡bv n‡q‡Q|
[image: ]
	GB Î“wU wbevi‡Yi Rb¨ †Kvb RvZxq †j‡Ýi cÖ‡qvRb? (D”PZi `ÿZv)
	 DËj †jÝ	L AeZj `c©Y
	M DËj `c©Y	N AeZj †jÝ
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. †Pv‡Li Î“wU n«¯^ `„wói †¶‡ÎÑ 	(cÖ‡qvM)
	i. `~‡ii e¯‘ fv‡jvfv‡e †`Lv hvq bv
	ii. Kv‡Qi e¯‘ fv‡jvfv‡e †`Lv hvq bv
	iii. Aw¶‡Mvj‡Ki e¨vmva© †e‡o hvq
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii
	M ii I iii	N i, ii I iii
1. gvBIwcqv N‡U	(Abyaveb)
	i. †j‡Ýi Awfmvix ÿgZv K‡g †M‡j
	ii. Awÿ‡Mvj‡Ki e¨vmva© †e‡o †M‡j
	iii. †j‡Ýi Awfmvix ÿgZv †e‡o †M‡j
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii 
   	 ii I iii	N i, ii I iii
1. nvBcvi‡g‡Uªvwcqvi KviY	(Abyaveb)
	i. Awfmvix ÿgZv K‡g hvIqv
	ii. Awÿ‡Mvj‡Ki e¨vmva© K‡g hvIqv
	iii. †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ K‡g hvIqv
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii
    	M ii I iii	N i, ii I iii
1. `xN© `„wó `~i Kiv hvq	(D”PZi `ÿZv)
	i. AeZj †j‡Ýi Pkgv e¨envi K‡i
	ii. DËj †j‡Ýi Pkgv e¨envi K‡i
	iii. †Pv‡Li †dvKvm `~iZ¡ `xN© `„wói wbKU `~i‡Z¡i mgvb K‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii 
   	 ii I iii	N i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi DÏxcKwU c‡o 277 I 278 bs cÖ‡kœi DËi `vI :
beg †kªwYi GKRb Qv‡Îi †ev‡W©i †jLv †`L‡Z Amyweav nIqvq Zvi evev Zv‡K wPwKrm‡Ki Kv‡Q wb‡q †M‡j wPwKrmK Zv‡K (2D  ÿgZv m¤úbœ †j‡Ýi Pkgv e¨envi Ki‡Z ej‡jb|
1. QvÎwUi Pkgvi †dvKvm `~iZ¡ KZ?	(cÖ‡qvM)
	K 025 m	 05 m
	M 1m	N 15 m
1.  2 D ÿgZvi †j‡Ýi Pkgv e¨envi Ki‡Z ejvi KviY 	(D”PZi `ÿZv)
	i. †Pv‡Li Awfmvix ÿgZv †e‡o hvIqv
	ii. Awÿ †Mvj‡Ki e¨vmva© †e‡o hvIqv
	iii. †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ K‡g hvIqv
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii
	M ii I iii	 i, ii I iii
wb‡Pi Z‡_¨i wfwË‡Z 279 I 280 bs cÖ‡kœi DËi `vI :
dvi“K beg †kªwYi QvÎ| †m K¬vm Kivi mgq j¶ Kij †h, †m †ev‡W©i †jLv co‡Z cvi‡Q wKšÍz wb‡Ri LvZvi †jLv co‡Z Amyweav n‡”Q|
1. dvi“‡Ki †Pv‡Li mgm¨vwU †Kvb cÖK…wZi?	(D”PZi `¶Zv)
	K n«¯^ `„wó	 nvBcvi‡g‡Uªvwcqv
	M  gvBIwcqv	N P¶z †jÝ
1. dvi“K †Kvb †j‡Ýi Pkgv e¨envi Ki‡j G mgm¨v †_‡K gyw³ cv‡e?	 (cÖ‡qvM)
	K AeZj	 DËj
	M DfveZj	N DËjveZj
wb‡Pi Z‡_¨i Av‡jv‡K 281 I 282 bs cÖ‡kœi DËi `vI :


wP‡Î †Pv‡Li GKwU Î“wU †`Lv‡bv n‡jv :
1. G‡¶‡Î †Pv‡L Kx ai‡bi Î“wU †`Lv w`‡q‡Q?	(D”PZi `¶Zv)
	 †j‡Ýi Awfmvix ¶gZv e„w× †c‡q‡Q	
	L  †dvKvm `~iZ¡ e„w× †c‡q‡Q
	M   Awÿ‡Mvj‡Ki e¨vmva© n«vm †c‡q‡Q	
	N †j‡Ýi Awfmvix ÿgZv n«vm †c‡q‡Q
1. m„ó Î“wU `~i Kivi Rb¨ Pkgvq Kx ai‡bi †jÝ e¨envi Ki‡Z n‡e?	(cÖ‡qvM)
	K DËj	 AeZj
	M  DfeZj	N DËjveZj
wb‡Pi Aby‡”Q`wU c‡o 283 I 284 bs cÖ‡kœi DËi `vI :
K¬vm iæ‡g †mv‡nj I ivbv h_vµ‡g mvg‡bi I wcQ‡bi †e‡Â wkÿ‡Ki †jKPvi AbymiY KiwQj| †mv‡nj K_v ¯úó ïb‡Z †c‡jI †ev‡W©i †jLv cwi®‹vi †`LwQj bv, Ab¨w`‡K ivbviI GKB Ae¯’v| †evW© †_‡K Zv‡`i `~iZ¡ h_vµ‡g 70 †mwg I 200 †mwg|
1. ivbvi †Pv‡Li ÎæwU †Kvb ai‡bi?	(Abyaveb)
	 `xN© `„wó	L gvBIwcqv
	M n«¯^ `„wó	N ÿxY `„wó
1. †mv‡n‡ji Rb¨ cÖ‡qvRbxq Pkgvi †j‡Ýi ÿgZv †Kgb n‡e? (cÖ‡qvM)
	 abvZ¥K	L FYvZ¥K
	M  4d	N 4d
9.12 iwOb e¯‘i Av‡jvKxq Dcjwä
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. Avgiv Kxfv‡e GKwU e¯‘‡K †`wL ?	(D”PZi `ÿZv)
	K †PvL †_‡K Av‡jv e¯‘i Ici co‡j
	 e¯‘ †_‡K Av‡jv †Pv‡L co‡j
	M †Pv‡L e¯‘i Qvqv co‡j
	N †Pv‡Li Qvqv e¯‘‡Z co‡j
1. †iwUbv I gw¯Í®‹ ms‡hvMKvix mœvqy¸‡jvi bvg Kx?	(Ávb)
	K  Ajd¨v±wi	L AKz‡jvgUi
	 iW I †Kvb	N kªeY mœvqy
1. wb‡Pi †KvbwU eY© ms‡e`bkxj?	(Ávb)
	K iW		 †Kvb
	M AvBwim		N †k¦ZgÊj
1. wb‡Pi †KvbwU mKj eY©‡K Avjv`v K‡i?	(Abyaveb)
	K †PvL		L bvK 
	  gw¯Í®‹		N P¶z †jÝ
1. ms‡e`bkxj †Kvl KZ cÖKvi?	(Ávb)
	K GK		L `yB
	 wZb		N Pvi
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. Avgiv †Kv‡bv e¯‘ †`wL hLb	(Abyaveb)
	i. Avgv‡`i †PvL †_‡K Av‡jv e¯‘‡Z hvq
	ii. e¯‘ n‡Z Av‡jv †Pv‡L G‡m c‡o 
	iii. Av‡jv cÖwZm„Z n‡q we¤^ MVb K‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii
	 ii I iii	N i, ii I iii
9.13  ˆ`bw›`b Rxe‡b Av‡jvi cÖwZmi‡Yi e¨envi
   mvaviY enywbe©vPwb cÖ‡kœvËi
1. Avgv‡`i †`Lvi Kv‡R mvnvh¨ K‡i †KvbwU?	(Ávb)
	K Av‡jvi cÖwZdjb	 Av‡jvi cÖwZmiY
	M  Av‡jvi we”QyiY	N mgeZ©b
1. Avgv‡`i †Pv‡L KqwU DËj †jÝ _v‡K?	(Ávb)
	 1wU	L 2wU
	M  3wU	N 4wU
1. Av‡jvi †Kvb ag©‡K Kv‡R jvwM‡q K¨v‡giv, gvB‡µv‡¯‹vc I †Uwj‡¯‹vc ˆZwi Kiv nq?	 (Ávb)
	K cÖwZdjb	  cÖwZmiY
	L AceZ©b	N we”QyiY
1. `~iexÿY hš¿ Kx Kv‡R e¨eüZ nq?	(cÖ‡qvM)
	K wbKU e¯‘ †`Lvi Rb¨
	 `~‡ii e¯‘ †`Lvi Rb¨
	M  †iwUbvi is †`Lvi Rb¨
	N wbKU I `~‡ii e¯‘ †`Lvi Rb¨
1. AwZ ¶z`ª wRwbm eo K‡i †`L‡Z e¨eüZ nq?	(cÖ‡qvM)
	K  `~iexÿY hš¿	L b‡fvexÿY hš¿
	 gvB‡µv‡¯‹vc	N †Uwj‡¯‹vc
1. Av‡jvi †Kvb ag©‡K e¨envi K‡i K¨v‡giv w`‡q Qwe †Zvjv nq? 	(Abyaveb)
	K cÖwZdjb	 cÖwZmiY
	M e¨wZPvi	N  mgeZ©b
1. gv‡Qi A¨vKzwiqv‡g Av‡jvi †Kvb NUbv jÿ Kiv hvq?	(Abyaveb)
	K mgeZ©b	L we”QyiY
	M  e¨wZPvi	 cÖwZmiY
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. Av‡jvi cÖwZmiY KvR K‡i	(Abyaveb)
	i. `„wói ÎæwU `~i Ki‡Z
	ii. AcwUK¨vj dvBev‡i
	iii. gvB‡µv‡¯‹vc ˆZwi‡Z 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii 
   	M ii I iii	 i, ii I iii
1. Av‡jvi cÖwZmiY ag© e¨envi Kiv nq	(cÖ‡qvM)
	i. gvB‡µv‡¯‹v‡c
	ii. K¨v‡giv‡Z
	iii. †Uwj‡¯‹v‡c
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii 
   	M i I iii	 i, ii I iii



1. µvwšÍ †Kv‡Yi †ÿ‡Î cÖwZmiY †Kv‡Yi gvb KZ nq?
	 90	L 45
	M 30	N  0
1. KLb gixwPKv †`Lv hv‡e?
	 cÖLi †iv‡`
	L D¾¡j Av‡jv‡Z
	M †iŠ`ª D¾¡j w`‡b
	N †gNjv w`‡b
1. AcwUK¨vj dvBevi †Kvb bxwZi Ici KvR K‡i?
	K Av‡jvi cÖwZdjb	
	 Av‡jvi c~Y© Af¨šÍixY cÖwZdjb
	M Av‡jvi cÖwZmiY	
	N Av‡jvi we”QziY
1. †KvbwU e¨env‡ii d‡j †hvMv‡hvM e¨e¯’vq D‡jøL‡hvM¨ cwieZ©b G‡m‡Q?
	K †jÝ	L `c©Y
	 AcwUK¨vj dvBevi	N `~iexb
1. DËj †j‡Ýi 2ƒ `~i‡Z¡ j¶e¯‘ _vK‡j cÖwZwe‡¤^i Ae¯’vb †Kv_vq n‡e?
	K ƒ `~i‡Z¡	L Amxg `~i‡Z¡
	  2ƒ `~i‡Z¡	N ƒ I 2ƒ `~i‡Z¡
1.  †Kvb eY©wU Ams‡e`bkxj?
	  †e¸wb	L bxj
	M jvj	N meyR
1. †Kv‡bv gva¨‡gi cÖwZmiYv¼ †ewk n‡j 
	i.  †mB gva¨‡g Av‡jvi †eM †ewk
	ii. †mB gva¨‡g Av‡jvi †eM Kg
	iii. †mB gva¨g †ewk Nb
	wb‡Pi †KvbwU mwVK?
	K i I ii		L i I iii
	 ii I iii		N i, ii I iii
1. GKwU †jÝ AeZj †jÝ n‡e hw` Gi mvg‡b Aew¯’Z e¯‘i cÖwZwe¤^Ñ
	i.  †mvRv nq
   	ii. Lwe©Z nq
	iii. ev¯Íe nq 
	wb‡Pi †KvbwU mwVK?
	 i I ii  	L ii I iii
	M i I iii  	N i, ii I iii
1. DËj †j‡Ý Av‡jvK †K›`ª I cÖavb †dvKv‡mi g‡a¨ jÿ¨e¯‘ ivL‡j cÖwZwe¤^ †Kgb n‡e?
	i. Am` I †mvRv 
	ii. m` I Dëv
	iii. weewa©Z
	wb‡Pi †KvbwU mwVK?
	K i I ii		 i I iii    
	M ii I iii		N i, ii I iii
1. DËj †j‡Ýi †ÿ‡Î mwVK we¤^Ñ
	i.  †mvRv I weewa©Z nq		
	ii. D‡ëv I Lwe©Z nq
	iii. mgvb I m` nq
	wb‡Pi †KvbwU mwVK?
	K i I ii
	L  ii I iii 
  	M i I iii
	 i, ii I iii
1. GKwU †j‡Ýi ÿgZv 10D  †_v‡K †evSv hvq †hÑ 	
	i.  †jÝwU AeZj
	ii. †jÝwU DËj
	iii. Gi †dvKvm `~iZ¡ 0.1 m
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii   
 	 i I iii	N i, ii I iii
1. ÿxY `„wó m¤úbœ e¨w³i †Pv‡LiÑ
	i. wbKUZg we›`yi `~iZ¡ 25 cm
	ii. `~i we›`yi `~iZ¡ Amxg
	iii. `~i we›`yi `~iZ¡ Amxg †_‡K LvwbK mvg‡b
	wb‡Pi †KvbwU mwVK?
	K i I ii
	 i I iii 
	M ii I iii    
	N i, ii I iii


Dc‡ii wP‡Îi Av‡jv‡K 312 - 314 bs cÖ‡kœi DËi `vI: 
1. b gva¨‡gi  cÖwZmiYv¼ KZ?	
	 	L 
	M 2	N 
1. µvwšÍ †KvY KZ n‡e?
	K 40	 45
	M 30	N 60
1. b gva¨‡g Av‡jvi †eM KZ n‡e?
	 212  108 ms1 
	L 198 108 ms1
	M 424 108 ms1
	N 150  108 ms1
wb‡Pi wPÎwU jÿ Ki Ges 315 - 317bs cÖ‡kœi DËi `vI :


m = 0.8 we‡¤^i ˆ`N©¨ 12 cm
1. e¯‘wUi ˆ`N©¨ KZ?	
	K 006 cm	L 96 cm
	M 12 cm	 15 cm
1. jÿ¨e¯‘wUi we¤^ †Kgb n‡e?	
	K †j‡Ýi wcQ‡b LweZ
	 †j‡Ýi mvg‡b Lwe©Z 
	M †j‡Ýi mvg‡b  weewa©Z
	N †j‡Ýi wcQ‡b weewa©Z
1. jÿ¨e¯‘wU‡K P we›`y‡Z ¯’vcb Ki‡j Gi wecixZ †j‡Ý we¤^ †Kgb n‡e?	
	K ev¯Íe, D‡ëv  I weewa©Z
	L ev¯Íe, D‡ëv  I mgvb
	 Aev¯Íe, wmav I weewa©Z
	N Ave¯Íe, wmav I Lwe©Z
wb‡Pi Z‡_¨i wfwË‡Z 318 I 319 bs cÖ‡kœi DËi `vI :
wnR‡ji Pkgvi †j‡Ýi ÿgZv 5D|
1. †jÝwUi †dvKvm `~iZ¡ KZ?
	K 5 m	L 20 m	M 50 cm	 20 cm
1. wnR‡ji PkgvwU †`‡L †evSv hvq †m Ñ  
	i.  `~‡ii e¯‘ †`L‡Z cvq
	ii. wbK‡U e¯‘ fv‡jv †`L‡Z cvq bv
	iii. g~jZ cov‡jLvi Kv‡RB GwU mnvqZv K‡i 
	wb‡Pi †KvbwU mwVK?
	K i I ii		L i I iii
	M ii I iii    		 i, ii I iii

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
1. nxiK‡K D¾¡j †`Lvi KviY-	(Abyaveb)
	i. nxi‡Ki msKU †KvY Kg	
	ii. nxi‡Ki cÖwZmiYv¼ †ewk
	iii. KwZ©Z As‡k c„ôZj msL¨K †ewk
	wb‡Pi †KvbwU mwVK? 
	K i I ii		 i I iii
	M ii I iii		N i, ii I iii
1. GKwU †j‡Ýi ÿgZv + 5D ej‡Z-
	i. †jÝwU AeZj	
	ii. †jÝwU DËj
	iii. †jÝwUi †dvKvm `~iZ¡ 0.2m
	wb‡Pi †KvbwU mwVK? 
	K i I ii		L i I iii
	M ii I iii		 i, ii I iii
1. wb‡Pi Z_¨My‡jv jÿ Ki :	(Abyaveb)
	i. DËj †j‡Ý Awfmvix ÿgZv we`¨gvb	
	ii. AcwUK¨vj dvBev‡i Av‡jvi c~Y© Af¨šÍixY cÖwZdjb N‡U
	iii. evqy A‡cÿv KvP gva¨‡g Av‡jvi †eM †ewk
	wb‡Pi †KvbwU mwVK? 
	 i I ii
	L i I iii
	M ii I iii
	N i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi wP‡Îi Av‡jv‡K 323 I 324 bs cÖ‡kœi DËi `vI :


1. †jÝwUi ÿgZv KZ?	(cÖ‡qvM)
	K + 2 D	 + 5 D
	M  2 D	N  5 D
1. †jÝ †_‡K 10 cm `~‡i †Kv‡bv e¯‘ ivL‡j Zvi we¤^ n‡e	(Abyaveb)
	i. m`	ii. Am`	iii. weewa©Z
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	 ii I iii	N i, ii I iii
wb‡Pi wPÎwU jÿ Ki Ges 325 I 326 bs cÖ‡kœi DËi `vI :


1. †jÝwUi ÿgZv KZ?	(cÖ‡qvM)
	K 2D	LD
	M + D	 +2D
1. †jÝwU  †_‡K 20cm  `~‡i †Kv‡bv e¯‘ ivL‡j Zvi we¤^ Kxiƒc n‡e?		(D”PZi `¶Zv)
	K m` I weewa©Z
	 Am` I Lwe©Z
	M m` I Lwe©Z
	N Am` I weewa©Z
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