mßg Aa¨vq
Zi½ I kã
¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb


[bookmark: _GoBack]cÖkœ -1  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
ivdmvb `kg †kªwYi wbe©vPwb cixÿv w`‡”Q| c‡ii w`b Zvi c`v_©weÁvb cixÿv| cv‡ki evwo‡Z we‡qi Abyôvb| †mLv‡b ivZ `y‡Uv ch©šÍ †Rv‡i †Rv‡i Mvb evR‡jv| D”P k‡ãi Rb¨ Zvi cov‡kvbvi `viæY e¨vNvZ NU‡jv| Zvi evev D”Pi³Pv‡ci †ivMx| ZuviI Amyweav n‡jv| 
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	K.	kã `~lY Kx?
L.	kã `~l‡Yi KviY e¨vL¨v Ki|
M.	ivdmv‡bi evevi Kx Amyweav n‡Z cv‡i Ges G cÖm‡½ Rb¯^v‡¯’¨ kã `~l‡Yi cÖfve †jL|	
N.	ivdmv‡bi GjvKvq kã `~lY cÖwZ‡iv‡a Kx Kx e¨e¯’v †bIqv †h‡Z cv‡i?


  1bs cª‡kœi DËi  
K.	wewfbœ Drm †_‡K Drcbœ †Rviv‡jv Ges AcÖ‡qvRbxq kã hLb gvby‡li mnbkxjZvi gvÎv Qvwo‡q weiw³ NUvq Ges ¯^v‡¯’¨i ÿwZmvab K‡i ZLb Zv‡K kã `~lY e‡j| 
L.	gvB‡Ki Aeva e¨envi, †Xv‡ji kã, †evgvevwR, cUKv †dvUv‡bvi AvIqvR, KjKviLvbvi kã, Mvwoi n‡b©i AvIqvR, D”P fjy¨‡g PvwjZ †Uc †iKW©vi I †Uwjwfk‡bi kã, cyi‡bv Mvwoi BwÄ‡bi kã, D‡ovRvnvR I Rw½ wegv‡bi Zxeª kã cÖf…wZ kã `~l‡Yi cÖavb KviY| 
M.	ivdmv‡bi evev D”Pi³Pv‡ci †ivMx| Aweivg Zxeª k‡ãi d‡j Zuvi i³Pvc e„w× †c‡Z cv‡i| 
	Rb¯^v‡¯’¨ kã `~l‡Yi cÖfve wb‡P Av‡jvPbv Kiv n‡jv :
	Aweivg Zxeª kã gvbwmK D‡ËRbv evovq I †gRvR wLUwL‡U K‡i| kã `~lY ewg ewg fve, ¶zavgv›`¨, ürwcÊ I gw¯Í‡®‹i RwUj †ivM, Awb`ªvRwbZ Amy¯’Zv, K¬vwšÍ I Aemv`MÖ¯Í n‡q cov, Kg©`ÿZv n«vm, ¯§„wZkw³ n«vm, gv_v‡Nviv cÖf„wZ ÿwZKviK cÖfve m„wó K‡i| GQvov cwicvKZ‡š¿i Kv‡R wek„•Ljv †`Lv †`q| d‡j Avjmvi I Ab¨vb¨ Avwš¿K cxovq AvµvšÍ nIqvi m¤¢vebv _v‡K| hw` †KD cÖvq me©ÿY IqvKg¨v‡bi gvB‡µv‡dvb Kv‡b jvwM‡q D”PMÖv‡g msMxZ †kv‡b, Zvn‡j Zv‡`i kªeYkw³ ax‡i ax‡i n«vm cvq| cixÿv K‡i †`Lv †M‡Q, D”Pkãhy³ wkí-KviLvbvq †hme kªwgK KvR K‡i Zv‡`i kÖeYkw³ `k eQ‡ii g‡a¨ cÖvq A‡a©K n«vm cvq| 
N.	ivdmv‡bi GjvKvq kã `~lY cÖwZ‡iv‡a †hme e¨e¯’v †bIqv †h‡Z cv‡i Zv wb‡P †`Iqv n‡jv :
	i.	†h‡Kv‡bv Drm‡e ev Abyôv‡b D”P¯^‡i gvBK evRv‡bv †_‡K weiZ _vK‡Z n‡e| 
	ii.	Drm‡e cUKv, evwR dvUv‡bv cÖf„wZ wbwl× Ki‡Z n‡e| 
	iii.	Mvwoi nb© Ah_v ev †Rv‡i evRv‡bv cwinvi Ki‡Z n‡e| 
	iv.	Kg kã Drcv`bKvix hš¿ e¨envi Ki‡Z n‡e| 
	v.	iv¯Ívi av‡i kã †kvlYKvix MvQcvjv jvMv‡Z n‡e| 
	vi.	KjKviLvbvq kã †kvlY h‡š¿i e¨envi Pvjy Ki‡Z n‡e| 
	vii.	Rbm‡PZbZv e„w× Ki‡Z n‡e|
	DcwiD³ e¨e¯’v¸‡jv MÖnY Ki‡j ivdmv‡bi GjvKvq kã `~lY cÖwZ‡iva Kiv m¤¢e n‡e|
cÖkœ -2  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
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	K.	ch©ve„Ë MwZ Kv‡K e‡j?
L.	cvwbi †XD AbycÖ¯’ Zi½ †Kb? e¨vL¨v Ki|
M.	k‡ãi Zi½ ˆ`N©¨ wbY©q Ki|
N.	S Ae¯’vb †_‡K cÖwZaŸwb †kvbv m¤¢e wK? MvwYwZK hyw³mn hvPvB Ki|


  2bs cª‡kœi DËi  
K.	†Kv‡bv MwZkxj e¯‘KYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_i †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq cici GKB w`K †_‡K AwZµg K‡i Z‡e †mB MwZ‡K ch©ve„Ë MwZ e‡j| 
L.	cvwbi †XD AbycÖ¯’ Zi½| KviY, cvwbi †XD m„wóKvix cvwbi KYv¸‡jvi K¤ú‡bi w`K, †XD‡qi w`‡Ki mv‡_ AvovAvwo ev cÖ¯’ eivei gyL K‡i AMÖmi nq| ZvB cvwbi †XD AbycÖ¯’ Zi½| 
M.	†`Iqv Av‡Q, 
	k‡ãi K¤úv¼,  = 1200 Hz
	evqyi ZvcgvÎv = 30C
	Zi½‰`N©¨, = ?
	Avgiv Rvwb, 0C ZvcgvÎvq evqy‡Z k‡ãi †eM 332 ms1 Ges ZvcgvÎv cÖwZ 1C e„w×‡Z k‡ãi †eM 06 ms1 e„w× cvq| 
	 30C ZvcgvÎvq k‡ãi †eM, v = (332 + 06  30) ms1
		= (332 + 18) ms1
		= 350 ms1
	Avgiv Rvwb, v = 
		ev,  = 
		= 02917 m
	 k‡ãi Zi½‰`N©¨ 02917 m (cÖvq)
N.	Avgiv Rvwb, 0C G cÖwZaŸwb ïb‡Z n‡j Drm I cÖwZaŸwb ga¨eZ©x `~iZ¡ b~¨bZg 16.6 m n‡Z n‡e| 
	wKš‘ DÏxc‡K ZvcgvÎv 30C| 
	30C G k‡ãi †eM 350 ms1    [ÔMÕ †_‡K]
	†h‡nZz kã Drm n‡Z Drcbœ n‡q cÖwZdwjZ n‡q cybivq wd‡i Avm‡Z kã‡K Drm I cÖwZdj‡Ki `~i‡Z¡i wØ¸Y `~iZ¡ AwZµg Ki‡Z nq, ZvB k‡ãi Drm I cÖwZdj‡Ki g‡a¨ `~iZ¡ d n‡j kã‡K 2d `~iZ¡ AwZµg Ki‡Z nq| 
	GLv‡b, 
	cÖwZaŸwb ïb‡Z g~j kã I cÖwZaŸwbi ga¨eZ©x b~¨bZg
	 mgq, t = 01s
		  v = 350 ms1 [ÔMÕ †_‡K]
	Avgiv Rvwb, v = 
		ev, d = 
		= 
		= 175 m
A_©vr cÖwZaŸwb ïb‡Z n‡j 30C G kã I cÖwZdj‡Ki g‡a¨ b~¨bZg `~iZ¡ 175 m| †h‡nZz GLv‡b kã I cÖwZdj‡Ki g‡a¨ `~iZ¡ 18 m, ZvB S Ae¯’vb †_‡K cÖwZaŸwb †kvbv hv‡e|

 cÖkœ -3  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
KvRj GKwU cvnvo †_‡K 17m `~‡i `uvwo‡q †Rv‡i kã K‡iI †Kv‡bv cÖwZaŸwb ïb‡Z †cj bv| †m AviI wKQzUv wcQ‡b m‡i G‡m cybivq kã K‡i Ges cÖwZaŸwb ïb‡Z cvq| H w`b H ¯’v‡b k‡ãi †eM wQj 35 ms1 Ges k‡ãi K¤úv¼ wQj 1400Hz.
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	K.	K¤úv¼ Kv‡K e‡j?	1
L.	ev`yi iv‡Z Pj‡Z ¯^v”Q›`¨‡eva K‡i †Kb? e¨vL¨v Ki|	2
M.	D³ k‡ãi Zi½‰`N©¨ wbY©q Ki|	3		
N.	1g Ae¯’v‡b KvR‡ji c‡ÿ cÖwZaŸwb bv †kvbvi KviY MvwYwZK we‡køl‡Yi gva¨‡g e¨vL¨v Ki|	4


 3bs cª‡kœi DËi 
K.	GKwU K¤úbkxj e¯‘ †_‡K cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j|
L.	iv‡Z k‡ãi †eM †ewk nIqvq ev`yi Aí mg‡q mwVKfv‡e cÖwZeÜK I Lv‡`¨i cÖK…wZ I Ae¯’vb wbY©q Ki‡Z cv‡i| e‡j ev`yi iv‡Z Pj‡Z ¯^v”Q›`¨‡eva K‡i|
	Avgiv Rvwb, evqyi Av`ª©Zv e„w×i mv‡_ mv‡_ k‡ãi †eM e„w× cvq| w`‡bi †ejv A‡cÿv iv‡Zi evqy‡Z Av`ª©Zv †ewk _vKvq iv‡Z k‡ãi †eM †ewk| †h‡nZz ev`yi †Pv‡L †`L‡Z cvq bv ZvB c‡_ †Kv‡bv cÖwZeÜK wKsev Lv`¨e¯‘i Ae¯’vb wbY©‡q ev`yi k‡ãvËi Zi½ e¨envi K‡i| 
M.	†`Iqv Av‡Q, k‡ãi †eM, v = 35ms1
		k‡ãi K¤úv¼,  = 1400Hz
		k‡ãi Zi½‰`N©¨,  = ?
	Avgiv Rvwb, v = 
		ev,  = 
		=  = 0025m = 25  102m
	AZGe, D³ k‡ãi Zi½ ˆ`N©¨ 25  102m
N.	DÏxcK Abymv‡i,
	1g Ae¯’v‡b cvnvo †_‡K KvR‡ji `~iZ¡, d = 17m
			k‡ãi †eM, v = 35ms1
	Avgiv Rvwb, cÖwZaŸwb ïb‡Z n‡j kã‡K d + d = 2d `~iZ¡ AwZµg Ki‡Z nq Ges cÖwZdjK‡K Drm †_‡K Ggb `~i‡Z¡ ivL‡Z n‡e †hb g~j kã cÖwZdwjZ n‡q Kv‡b wd‡i Avm‡Z 
t = 01 †m‡KÛ mgq †bq| 
	AZGe, 2d = vt
		ev, t = 
		= 
		 t = 09s
	GLv‡b, t > t
	DcwiD³ MvwYwZK we‡køl‡Yi gva¨‡g ejv hvq KvRj 1g Ae¯’vb †_‡K cÖwZaŸwb ïb‡Z cvqwb KviY Drm †_‡K kã cÖwZdj‡K evav †c‡q cybivq KvR‡ji Kv‡Q wd‡i Avm‡Z †ewk mgq wb‡q‡Q|
 cÖkœ -4  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


avZe Zv‡i k‡ãi †eM 5130ms1
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	K.	myihy³ kã Kv‡K e‡j? 	1
L.	cÖwZaŸwb †kvbvi Rb¨ wbw`©ó `~i‡Z¡i cÖ‡qvRb nq †Kb? 	2
M.	evqy gva¨‡g k‡ãi K¤úv¼ wbY©q Ki|	3		
N.	DÏxc‡Ki gva¨gwU hw` avZe Zvi n‡Zv Z‡e `yB gva¨‡g wK GKB mg‡q kã ïb‡Z cvi‡e? MvwYwZK hyw³ `vI|	4


 4bs cª‡kœi DËi 
K.	kã Dr‡mi wbqwgZ I ch©vqe„Ë K¤ú‡bi d‡j †h kã Drcbœ nq Ges hv Avgv‡`i Kv‡b kÖæwZgayi e‡j g‡b nq Zv‡K myihy³ kã e‡j|
L.	†Kv‡bv ÿY¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi †ik cÖvq †m‡KÛ hver Avgv‡`i gw¯Í‡®‹ †_‡K hvq| G‡K kãvbyf‚wZi ¯’vwqZ¡Kvj e‡j| GB †m‡K‡Ûi g‡a¨ Ab¨ kã Kv‡b G‡m †cuŠQvj Zv Avgiv Avjv`v K‡i ïb‡Z cvB bv| myZivs †Kv‡bv ÿY¯’vqx k‡ãi cÖwZaŸwb ïb‡Z n‡j cÖwZdjb‡K Drm †_‡K Ggb `~i‡Z¡ ivL‡Z n‡e hv‡Z g~j kã cÖwZdwjZ n‡q Kv‡b wd‡i Avm‡Z AšÍZ  †m‡KÛ mgq †bq| hw` 0C ZvcgvÎvq evqy‡Z k‡ãi †eM 332ms1 aiv nq Zvn‡j  †m‡KÛ kã 332m hvq| myZivs cÖwZdjK‡K †kªvZv †_‡K Kgc‡ÿ m ev 166m `~i‡Z¡ ivL‡Z n‡e|
M.	†`Iqv Av‡Q, k‡ãi Zi½‰`N©¨,  = 40cm = 04m 
		k‡ãi K¤úv¼,  = ?
	20C ZvcgvÎvq k‡ãi †eM, v = 332ms1 + 20  06ms1
			= 332ms1 + 12ms1
			= 344ms1
	Avgiv Rvwb, v = 
		ev,  = 
			=  = 860 Hz
	wb‡Y©q k‡ãi †eM 860 Hz
N.	DÏxcK Abymv‡i, 
		evqy‡Z k‡ãi †eM, va = 344ms1 [ÔM' †_‡K]
		avZe Zv‡i k‡ãi †eM, vi = 5130ms1
		k‡ãi AwZµvšÍ `~iZ¡, d = 4000 cm
			= 40m
		evqy gva¨‡g cÖwZaŸwb †kvbvi mgq = ta
		 avZe gva¨‡g cÖwZaŸwb †kvbvi mgq = ti
	 evqy gva¨‡gi †ÿ‡Î, 
		Avgiv Rvwb, 2d	= vata
			ev, ta	= 	
			= 
			 ta 	= 0233 s
	Avevi, 
		avZe gva¨‡gi †ÿ‡Î,
		Avgiv Rvwb, 2d	= vi ti
		ev, ti	= 
			= 
		 ti	= 00156 s
	DcwiD³ MvwYwZK we‡kølY †_‡K †`Lv hvq, ta > ti A_©vr `ywU gva¨‡g kã GKB mg‡q †kvbv hv‡e bv| evqy gva¨‡g kã Av‡M †kvbv hv‡e|
cÖkœ -5  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


wP‡Î cvwb‡Z m„ó GKwU Zi½ †`Lv‡bv n‡q‡Q| evqy I cvwb‡Z kã Zi‡½i `ªæwZ 332 ms1 Ges 14525ms1.
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	K.	Qw›`Z MwZ Kv‡K e‡j?	1
L.	†Q‡j‡`i Zzjbvq †g‡q‡`i KÉ¯^i Zx¶è nIqvi KviY e¨vL¨v Ki| 	2
M.	cÖ`wk©Z Zi‡½i Av‡jv‡K evZv‡m kã Zi‡½i ˆ`N©¨ wbY©q Ki| 	3
N.	†Kv‡bv Kzqvi MfxiZv evZv‡m kã Zi‡½i ˆ`‡N©¨i mgvb n‡j H Kzqvq cÖwZaŸwb †kvbvi mgq KZ n‡e MvwYwZK we‡kølY `vI| 	4


 5bs cª‡kœi DËi 
K.	hw` †Kv‡bv ch©ve„Ë MwZm¤úbœ KYvi MwZc_ mij‰iwLK nq Ges Gi Z¡iY mvg¨ Ae¯’vb †_‡K Gi mi‡Yi mgvbycvwZK nq Ges Gi w`K me mgq mvg¨ve¯’vb AwfgyLx nq, Zvn‡j e¯‘KYvi H MwZ‡K Qw›`Z MwZ e‡j| 
L.	†g‡q‡`i Mjvi ¯^‡ii K¤úv¼ †ewk nIqvi Kvi‡Y †Q‡j‡`i Zzjbvq †g‡q‡`i KÉ¯^i Zx² nq|
	gvby‡li Mjvi ¯^ih‡š¿ `yBwU c`©v Av‡Q G‡`i‡K ¯^iZš¿x ev Vocal Chord e‡j| GB †fvKvj K‡W©i K¤ú‡bi d‡j Mjv †_‡K kã wbM©Z nq Ges gvbyl K_v e‡j| †Q‡j‡`i †fvKvj KW© eq‡mi m‡½ m‡½ `„p nq| wKš‘ †g‡q‡`i †fvKvj KW© `„p _v‡K bv d‡j †Q‡j‡`i Mjvi ¯^‡ii K¤úv¼ Kg Ges †g‡q‡`i ¯^‡ii K¤úv¼ †ewk nq| 
M.	†`Iqv Av‡Q, evqy‡Z kã Zi‡½i `ªæwZ, va = 332ms1
		cvwb‡Z kã Zi‡½i `ªæwZ, vw = 14525ms1
		K¤úv¼, f = 60Hz
		evZv‡m kã Zi‡½i ˆ`N©¨, a = ?
	Avgiv Rvwb, va = fa
	ev, a	= 
			= 
	 va		= 553 m
	AZGe, evZv‡m kã Zi‡½i ˆ`N©¨ 553 m
weKí,
	Avgiv Rvwb,
		va	= fa Ges vw = fw
	GLb, a	= fw
	ev,	w	= 
			= 
	 w	= 2421m
Avevi,		= 
	ev,	a	= 
			= 
	 a	= 553m
	AZGe, evZv‡m kã Zi‡½i ˆ`N©¨ 553m.
N.	ÔMÕ †_‡K cvB,
		evZv‡m kã Zi‡½i ˆ`N©¨ = 553m
		Kzqvi MfxiZv, d = 553m
		evZv‡m k‡ãi †eM, v = 332ms1
		cÖwZaŸwb †kvbvi mgq, t = ?
	Avgiv Rvwb, 2d = vt
		 ev, t = 
			= 
		 t	 = 003s
	myZivs, Kzqvi MfxiZv evZv‡m kã Zi‡½i ˆ`N©¨ A_©vr 553m n‡j cÖwZaŸwb †kvbvi mgq n‡e 003s †h‡nZz cÖwZaŸwb ïb‡Z n‡j kã‡K 2d `~iZ¡ 01s mg‡q Dr‡mi wbKU wd‡i Avm‡Z nq ZvB G‡ÿ‡Î cÖwZaŸwb †kvbv hv‡e bv| 
cÖkœ -6  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GK e¨w³ wm‡j‡U †eov‡Z wM‡q GKwU cvnvo †_‡K 17 wgUvi `~‡i _vKv Ae¯’vq cÖwZaŸwb †kvbvi Rb¨ †Rv‡i kã Kij| D³ k‡ãi †eM wQj 350 wgUvi/†m‡KÛ Ges Zi½‰`N©¨ wQj 20 †mw›UwgUvi|
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	K.	ch©ve„Ë MwZ Kv‡K e‡j?	1
L.	Avgiv hLb K_v ewj ZLb Avgv‡`i kã A‡b¨i Kv‡Q Kxfv‡e †cuŠQvq?	2
M.	D³ k‡ãi K¤úv¼ wbY©q Ki|	3
N.	D³ e¨w³ cÖwZaŸwb ïb‡Z cv‡eb wK? MvwYwZK hyw³mn gZvgZ `vI|	4


 6bs cª‡kœi DËi 
K.	†Kv‡bv MwZkxj e¯‘KYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_i †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq cici GKB w`K †_‡K AwZµg K‡i Z‡e †mB MwZ‡K ch©vqe„Ë MwZ e‡j| 
L.	k‡ãi DrcwË nq e¯‘i K¤ú‡bi d‡j| e¯‘i G K¤úb Kv‡b G‡m Kv‡bi c`©v‡K Kw¤úZ Ki‡jB kã †kvbv hvq| Avgiv hLb K_v ewj ZLb Avgv‡`i kã Ro gva¨g enb K‡i wb‡q hvq| hvi KYv¸‡jv ch©vqµ‡g Kw¤úZ n‡q Dr‡mi K¤ú‡bi mvg‡bi w`‡K GwM‡q †`q| 
	Gfv‡e kã mÂvwjZ n‡q A‡b¨i Kv‡Q hvq| 
M.	†`Iqv Av‡Q, k‡ãi †eM, v = 350 wgUvi/†m‡KÛ
			Zi½‰`N©¨,  = 20 †mw›UwgUvi
		= 02 wgUvi
		k‡ãi K¤úv¼, f = ?
	Avgiv Rvwb, v = f 
		ev, f = 
		= 
	 f  = 1750 Hz
	wb‡Y©q K¤úv¼ 1750 Hz.
N.	D³ e¨w³ cvnvo †_‡K 17 wgUvi `~‡i wQ‡jb ZvB wZwb cÖwZaŸwb ïb‡Z cv‡eb wKbv Zv wb‡P MvwYwZK hyw³i mvnv‡h¨ Dc¯’vcb Kiv n‡jv : 
	g‡b Kwi, A Ae¯’v‡b e¨w³ Ges B Ae¯’v‡b cvnvo Av‡Q| A I B Gi ga¨eZ©x `~iZ¡ d|
	A Ae¯’vb †_‡K Drcbœ kã B cÖwZdj‡K evav †c‡q Avevi A Ae¯’vb wd‡i Avm‡e| 


	A_©vr kã‡K A †_‡K Drcbœ n‡q B c„‡ô cÖwZdwjZ n‡q Avevi A Ae¯’v‡b wd‡i Avmvi Rb¨ 2d `~iZ¡ AwZµg Ki‡Z n‡e| 
	DÏxc‡Ki e¨w³ cÖwZaŸwb ïb‡Z PvB‡j 2d `~iZ¡ AwZµg Kivi Rb¨ kã‡K Kgc‡ÿ 01 †m‡KÛ mgq e¨q Ki‡Z n‡e| 
	DÏxcK Abymv‡i, k‡ãi †eM, v = 350 wgUvi/†m‡KÛ
	Avgiv Rvwb, 2d = vt
		ev, d 	= 
				= 
				= 175m
	G‡ÿ‡Î cÖwZaŸwb ïb‡Z n‡j cvnvo †_‡K D³ e¨w³i `~iZ¡ b~¨bZg 175m n‡Z n‡e| 
	†h‡nZz e¨w³ cvnvo †_‡K 17 wgUvi `~‡i wQ‡jb ZvB wZwb cÖwZaŸwb ïb‡Z cv‡eb bv|
 cÖkœ -7  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


	Dc‡ii wPÎ Abymi‡Y wb‡Pi cÖkœ¸‡jvi DËi `vI :
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	K.	Zi½ Kv‡K e‡j?	1
L.	wPÎ-1 Gi Zi½wU †Kvb ai‡bi? e¨vL¨v Ki	2
M.	wPÎ-1 Gi Zi½ †eM wbY©q Ki|	3		
N.	wPÎ-2 Gi ÒSÓ Ges ÒRÓ Ae¯’v‡bi g‡a¨ b~¨bZg `~iZ¡ KZ n‡j cÖwZaŸwb †kvbv hv‡e DË‡ii h_v_©Zv hvPvB Ki|	4


 7bs cª‡kœi DËi 
K.	†h ch©ve„Ë Av‡›`vjb †Kv‡bv Ro gva¨‡gi GK¯’vb n‡Z Ab¨¯’v‡b kw³ mÂvwjZ K‡i wKQz gva¨‡gi KYv¸‡jv‡K ¯’vbvšÍwiZ K‡i bv Zv‡K Zi½ e‡j| 
L.	wPÎ-1Gi Zi½wU AbycÖ¯’ Zi½| 
	Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq| gva¨‡g Zi½kxl© I Zi½c` Drcbœ K‡i mÂvwjZ nq| GKwU Zi½kxl© I GKwU Zi½c` wb‡q Zi½‰`N©¨ MwVZ nq| 
	wPÎ-1 Gi Zi½wU AbycÖ¯’ Zi‡½i DcwiD³ ˆewkó¨¸‡jv †g‡b P‡j ZvB Zi½wU AbycÖ¯’ Zi½| 
M.	wPÎ-1 Gi †ÿ‡Î 
	†`Iqv Av‡Q, Zi½‰`N©¨,  = 75cm
		= 075m
		K¤úv¼,  = 60Hz
		Zi½ †eM, v = ? 
	Avgiv Rvwb, v = 
		= 60 Hz  075m
		= 45ms1
	wb‡Y©q Zi½ †eM 45ms1
N.	wPÎ2 G †`Iqv Av‡Q, 
		ZvcgvÎv = 20C
	Avgiv Rvwb, 0C ZvcgvÎvq evqy‡Z k‡ãi †eM 332ms1 Ges 
		1C ZvcgvÎv e„w×i Rb¨ evqy‡Z k‡ãi †eM 06ms1 e„w× cvq|
	 20C ZvcgvÎvq evqy‡Z k‡ãi †eM,
		 v = 332ms1 + 20  06ms1
		= 332ms1 + 12ms1
		= 344ms1
	g‡b Kwi, 
	Drm S †_‡K kã Drcbœ n‡q d `~iZ¡ AwZµg K‡i, R cÖwZdjK c„‡ô evavcÖvß n‡q Avevi d `~iZ¡ AwZµg K‡i Drm S Gi Kv‡Q wd‡i Av‡m| 
	†gvU AwZµvšÍ `~iZ¡ = 2d
	cÖwZaŸwb ïb‡Z n‡j 2d `~iZ¡ AwZµg Kivi Rb¨ kã‡K AšÍZ 01 †m‡KÛ mgq e¨q Ki‡Z n‡e| 
		 t = 01s
	Avgiv Rvwb, 2d = vt
		ev, d = 
		ev, d = 
		 d = 172m
	AZGe, S Ges R Ae¯’v‡bi g‡a¨ b~¨bZg `~iZ¡ 172m n‡j cÖwZaŸwb †kvbv hv‡e|
cÖkœ -8  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


	A n‡Z B †Z †cuŠQv‡Z 01 s mgq jv‡M|
	[image: ]
	K.	Zi½ †eM Kv‡K e‡j?	1
L.	wP‡Îi Zi½wU †Kvb ai‡bi Zi½? e¨vL¨v Ki| 	2
M.	Zi½wUi K¤úv¼ wbY©q Ki| 	3
N.	we¯Ívi AcwiewZ©Z †i‡L Zi½wUi Zi½ ˆ`N©¨ A‡a©K Kiv n‡j K¤úv‡¼i Kx cwieZ©b n‡e? MvwYwZKfv‡e we‡kølY Ki| 	4


 8bs cª‡kœi DËi 
K.	wbw`©ó w`‡K Zi½ GK †m‡K‡Û †h `~iZ¡ AwZµg K‡i Zv‡K Zi½ †eM e‡j| 
L.	wP‡Îi Zi½wU AbycÖ¯’ Zi‡½i| 
	AbycÖ¯’ Zi‡½i †ÿ‡Î gva¨‡gi KYv¸‡jv Zi‡½i w`‡Ki mv‡_ j¤^fv‡e ¯úw›`Z nq| wP‡Îi Zi½wUi gva¨‡g Zi½kxl© I Zi½cv` Drcbœ K‡i mÂvwjZ nq| GKwU Zi½kxl© I GKwU Zi½cv` wg‡j Zi½‰`N©¨ MVb K‡i| ZvB wP‡Îi Zi½wU AbycÖ¯’ Zi‡½i|
M.	DÏxcK n‡Z cvB,
		AC Gi Zi½‰`N©¨,  =  = 2 m
		A n‡Z B †Z kã †cuŠQv‡Z mgq 01 s
		A_©vr, ch©vqKvj, T = 01 s
		Zi½wUi K¤úv¼, f = ?
	Avgiv Rvwb,
		f	=	
			=	
			=	10 Hz
	AZGe, Zi½wUi K¤úv¼ 10 Hz|
N.	ÔMÕ n‡Z cÖvß Zi½wUi K¤úv¼, f = 10 Hz
		ch©vqKvj, T = 01 s
	cÖkœg‡Z, 
		Zi½ ˆ`N©¨,  = 
			=   [ ÔMÕ n‡Z,  = 2 m] 
			= 1 m
		Zi½wUi K¤úv¼,  f  = ?
	Avgiv Rvwb,
		f 	=	
			=	
			=	10 Hz
	GLv‡b, f 	=	f
	AZGe, DcwiD³ MvwYwZK we‡kølY †_‡K ejv hvq †h, we¯Ívi AcwiewZ©Z †i‡L Zi½wUi Zi½‰`N©¨ A‡a©K Kiv n‡jI K¤úv‡¼i †Kv‡bv cwieZ©b n‡e bv|
 cÖkœ -9  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
2301 m `~‡i _vKv GKwU cvnv‡oi cv`‡`k †_‡K evejy Zvi e›`yK w`‡q GKwU ¸wj K‡i cvnv‡oi w`‡K †`Šo ïiæ Kij| ¸wj †Qvovi 3s c‡i †m Bnvi cÖwZaŸwb ïb‡Z †cj| H w`b evZv‡mi ZvcgvÎv wQj 25C. 
	[image: ]
	K.	ch©ve„Ë MwZ Kv‡K e‡j?	1
L.	AbycÖ¯’ I Aby‰`N©¨ Zi‡½i g‡a¨ `ywU cv_©K¨ wjL|	2
M.	H mg‡q evqy‡Z k‡ãi MwZ‡eM KZ wQj?	3		
N.	evejyi MwZ‡eM wbY©‡qi MvwYwZK we‡kølY `vI|	4


 9bs cª‡kœi DËi 
K.	†Kv‡bv MwZkxj e¯‘KYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_i †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq cici GKB w`K †_‡K AwZµg K‡i Z‡e †mB MwZ‡K ch©ve„Ë MwZ e‡j|
L.	Aby‰`N©¨ I AbycÖ¯’ Zi‡½i g‡a¨ `ywU cv_©K¨ wb‡P D‡jøL Kiv n‡jv :
	Aby‰`N©¨ Zi½
	AbycÖ¯’ Zi½

	1.	†h Zi‡½i †ÿ‡Î Ro gva¨‡gi KYv¸‡jvi K¤ú‡bi w`K Zi½ cÖev‡ni w`‡Ki mv‡_ mgvšÍivj nq, Zv‡K Aby‰`N©¨ Zi½ e‡j|
	1.	†h Zi‡½i †ÿ‡Î Ro gva¨‡gi KYv¸‡jvi K¤ú‡bi w`K Zi½ cÖev‡ni w`‡Ki mv‡_ mg‡KvYx nq, Zv‡K AbycÖ¯’ Zi½ e‡j|

	2.	Zi½ cÖev‡n gva¨‡gi ms‡KvPb I cÖmviY m„wó nq|
	2.	Zi½ cÖev‡n gva¨‡gi Zi½kxl© ev Zi½cv‡`i m„wó nq|


M.	†`Iqv Av‡Q, 
		evZv‡mi ZvcgvÎv = 25C
		evqy‡Z k‡ãi MwZ‡eM, v = ?
	Avgiv Rvwb, 
		0C ZvcgvÎvq evqy‡Z k‡ãi †eM 332ms1
	Ges cÖwZ wWwMÖ †mw›U‡MÖW ZvcgvÎv e„w×‡Z evqy‡Z k‡ãi †eM 06 ms1 e„w× cvq| 
	AZGe, 25C ZvcgvÎv evqy‡Z k‡ãi MwZ‡eM,
		 v = 332ms1 + (25  0ms1)
		= 332ms1 + 15ms1
		= 347ms1 
	AZGe, evqy‡Z H mg‡q k‡ãi MwZ‡eM 347ms1
N.	†`Iqv Av‡Q,
		  cvnvo †_‡K evjyi `~iZ¡, d = 2301m
		      cÖwZaŸwb †kvbvi mgq, t = ? 
	 25C ZvcgvÎvi k‡ãi †e‡M, v  = 332ms1 + 28  06ms1
		= 332ms1 + 15ms1 
		= 347ms1
	Avgiv Rvwb, 
		2d = vt
		ev, t = 
		= 
		 t = 1326 s
	evejyi cÖwZaŸwb ïb‡Z mgq jvMvi Kiv 1326 s wKš‘ †m cÖwZaŸwb ïb‡Z †cj 3s ci|
	 AwZwi³ mgq t = 1326 s 3 s
		= 10.26 s
	Avevi, evejyi cÖwZaŸwb †kvbvi mgq cvnvo †_‡K evejyi `~iZ¡
		 d = 
		=  
		= 5205m
	 evejyi AwZµvšÍ `~iZ¡, S = d  d
		= 2301m  5205m = 17805m 
	AZGe, evejyi MwZ‡eM, v = 
		=  = 1735ms1 
	myZivs evejyi MwZ‡eM 1735ms1|	
cÖkœ -10  wb‡Pi wPÎwU jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :


	[image: ]
	K.	c~Y© ¯ú›`b Kx?	1
L.	K¤úv¼ ch©vqKv‡ji e¨¯ÍvbycvwZK e¨vL¨v Ki|	2
M.	P I AB Gi ga¨eZ©x `~iZ¡ Kgc‡ÿ KZ n‡j cÖwZaŸwb †kvbv hv‡e wbY©q Ki|	3
N.	P n‡Z kã Drcbœ n‡q AB cÖwZdj‡K evav cvIqvi NUbvwU evqyi cwie‡Z© cvwb‡Z NU‡j cÖwZaŸwb †kvbv hv‡e wKbv MvwYwZKfv‡e we‡kølY Ki|	4


 10bs cª‡kœi DËi 
K.	Zi½w¯’Z †Kv‡bv KYv GKwU wbw`©ó we›`y †_‡K hvÎv ïiæ K‡i Avevi GKB w`K n‡Z †mB we›`y‡Z wd‡i G‡j Zv‡K GKwU c~Y© ¯ú›`b e‡j|
L.	g‡b Kwi, 
	†Kv‡bv Zi‡½i ch©vqKvj T Ges K¤úv¼ 
	K¤úv‡¼i msÁvbyhvqx, 
	gva¨‡g †Kv‡bv KYv  msL¨K c~Y© K¤úb m¤úbœ K‡i 1 †m‡K‡Û
	  Ó    Ó        1wU c~Y© K¤úb m¤úbœ K‡i   †m‡K‡Û 
	GKwU c~Y©K¤úb m¤úbœ Ki‡Z †h mgq jv‡M Zv‡K ch©vqKvj e‡j| G‡K T Øviv m~wPZ Kiv nq| 
	myZivs T =   ev,  = 
	A_©vr K¤úv¼ ch©vqKv‡ji e¨¯ÍvbycvwZK|
	GwUB Zi‡½i K¤úv¼ Ges ch©vqKv‡ji m¤úK©|
M.	DÏxcK wPÎ n‡Z,
		ZvcgvÎv 	= 310 K
				= (310  273)C
				= 37C 
	Avgiv Rvwb,
		cÖwZ wWwMÖ †mw›U‡MÖW ZvcgvÎv e„w×i d‡j evqy‡Z k‡ãi †eM 06 ms1 e„w× cvq|
		 P I AB Gi ga¨eZ©x evqy‡Z k‡ãi †eM,
			    v	= 332 ms1 + 37  06 ms1
			 	= 332 ms1 + 222 ms1
				= 3542 ms1
	cÖwZaŸwb ïb‡Z n‡j kã‡K cÖwZdjK Z_v AB n‡Z 01 s mg‡q Drm P Gi wbKU wd‡i Avm‡Z n‡e|
		 	t = 01 s
			P I AB Gi ga¨eZ©x `~iZ¡, d = ? 
	Avgiv Rvwb,
			2d 	= v  t
			ev, d	= 
				=  = 1771 m 
	AZGe, cÖwZaŸwb ïb‡Z n‡j P I AB Gi ga¨eZ©x `~iZ¡ Kgc‡ÿ 1771 m n‡Z n‡e|
N.	Avgiv Rvwb,
		0C ZvcgvÎvq cvwb‡Z k‡ãi †eM = 1438 ms1 
	DÏxcK †_‡K, ZvcgvÎv 	= 310 K
					= (310  273)C
					= 37C
	 37C ZvcgvÎvq cvwb‡Z k‡ãi †eM, 
				      v	= 1438 ms1 + 37  06 ms1 
					= 1438 ms1 + 222 ms1 
					= 14602 ms1
	cÖwZaŸwb ïb‡Z n‡j kã‡K cÖwZdjK Z_v AB n‡Z 01 s mg‡q Drm P Gi wbKU Avm‡Z n‡e|
	 t = 01 s 
		cvwb gva¨‡g P I AB Gi ga¨eZ©x `~iZ¡, d = ? 
	Avgiv Rvwb,
			2d	= vt
			ev, d	= 
				= 
				= 7301 m 
	cvwb gva¨‡g cÖwZaŸwb ïb‡Z n‡j P I AB Gi ga¨eZ©x `~iZ¡ b~¨bZg 7301 m n‡Z n‡e|
	DÏxcK wP‡Î †`Lv hvq, P I AB Gi ga¨eZ©x `~iZ¡ 60 m|
	AZGe, DcwiD³ MvwYwZK we‡kølY †_‡K ejv hvq, NUbvwU evqyi cwie‡Z© cvwb‡Z NU‡j cÖwZaŸwb †kvbv hv‡e|	

cÖkœ -11  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
eKzj GKUv j¤^v `wo wb‡q Gi GKcÖvšÍ GKwU k³ Aej¤^‡bi mv‡_ AvUwK‡q w`j| Aci cÖvšÍ a‡i cÖwZ †m‡K‡Û wb‡Pi wP‡Îi g‡Zv `yBevi nvZ Dci-wbP mÂvjb Kij|
[image: ]
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	K.	Zi½ Kq cÖKvi I Kx Kx?	1
L.	wP‡Îi Zi‡½i mÂvjb cÖwµqv e¨vL¨v Ki|	2
M.	Zi½ †eM wbY©q Ki|	3		
N.	nvZ bvov‡bvi nvi wØ¸Y Kiv m‡Ë¡I Zi½ †eM hw` AcwiewZ©Z _v‡K Z‡e GKwU Zi½kxl© I Zi½cv‡`i ga¨Kvi j¤^ `~iZ¡ KZ n‡e? we‡kølY Ki|	4


  11bs cª‡kœi DËi  
K.	Zi½ `yB cÖKvi| h_v- 1. AbycÖ¯’ Zi½, 2. Aby‰`N©¨ Zi½| 
L.	wP‡Îi Zi½ n‡jv AbycÖ¯’ Zi½| 
	GLv‡b Zi½w¯’Z KYvmg~n Zi½ cÖev‡ni w`‡Ki mv‡_ mg‡Kv‡Y Dci-wb‡P ¯úw›`Z n‡”Q| GKwU Zi½kxl© I GKwU Zi½cv` wb‡q GKwU c~Y© Zi½ ˆZwi nq| cici `ywU Zi½kxl© ev `ywU Zi½cv‡`i ga¨eZ©x `~iZ¡ n‡”Q Zi½ ˆ`N©¨| Gfv‡e Zi½wU mÂvwjZ nq| 
M.	GLv‡b, K¤úv¼,  = 2 s1 = 2 Hz
		Zi½ †eM, v = ?
		Zi½ ˆ`N©¨,  = 05m
	Avgiv Rvwb, v = 
		= 2 Hz  05 m = 2 s1  05 m = 1 ms1 
	wb‡Y©q Zi½ †eM 1 ms1
N.	nvZ bvov‡bvi nvi wØ¸Y Kiv gv‡b K¤úv¼ wØ¸Y Kiv| G‡ÿ‡Î cwiewZ©Z K¤úv¼,  = 2  2 Hz = 4Hz = 4s1
	Zi½ †eM, v = 1ms1 (AcwiewZ©Z)
	myZivs Zi½ ˆ`‡N©¨i cwiewZ©Z gvb  n‡jI, 
	v = 
	 =  =  = 025 m
	myZivs cici `ywU Zi½kxl© ev Zi½cv‡`i ga¨Kvi
	`~iZ¡ n‡e = 025m
	ZvB GKwU Zi½kxl© I GKwU Zi½cv‡`i ga¨Kvi `~iZ¡ 
	=  =  = 0125m
	AZGe, GKwU Zi½kxl© I GKwU Zi½cv‡`i ga¨eZ©x `~iZ¡ 0125 m. 
cÖkœ -12  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
ewe I iwK `yB eÜy kã msµvšÍ GKwU cixÿv m¤úbœ Kij| Zviv `y‡Uv Lvwj wU‡bi †KŠUv wbj| 20 m j¤^v wPKb Zvi Øviv †KŠUv `y‡Uv‡K mshy³ Kiv n‡jv| Rvgvj GKwU †KŠUvq gyL jvwM‡q K_v ej‡j ZviwUi UvbUvb Ae¯’vq Kvgvj Aci †KŠUvq Kvb jvwM‡q Zv ïb‡Z †cj| cÖwZwU wU‡bi †KŠUvi ˆ`N©¨ wQj 20 cm Ges Zv‡i k‡ãi †eM wQj 4000 ms1| Avevi, 20C ZvcgvÎvq evqy‡Z k‡ãi †eM 344 ms1 Ges 0C ZvcgvÎvq †eM 332 ms1|	[wb‡Riv Ki : c„ôv- 119]
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	K.	k‡ãi †eM Kv‡K e‡j?	1
L.	†Kvb gva¨‡g k‡ãi †eM †ewk-e¨vL¨v Ki|	2
M.	Zv‡ii ga¨ w`‡q kã AwZµg Ki‡Z KZ mgq jvM‡e wbY©q Ki|	3		
N.	cÖwZ 1C ZvcgvÎv e„w×‡Z evqy‡Z k‡ãi †eM KZUzKz e„w× cvq we‡kølY Ki|	4


  12bs cª‡kœi DËi  
K.	cÖwZ †m‡K‡Û kã hZUv c_ AwZµg K‡i Zv‡K k‡ãi †eM e‡j| 
L.	KwVb gva¨‡g k‡ãi †eM †ewk| kã wbw`©ó gva¨‡g GKUv wbw`©ó †e‡M `~iZ¡ AwZµg K‡i| gva¨‡gi cwieZ©b n‡j k‡ãi †eMI cwieZ©b N‡U| KwVb gva¨‡g kã me‡P‡q `ª“Z P‡j, Zij gva¨‡g Zvi †P‡q ax‡i P‡j| evqexq gva¨‡g k‡ãi †eM me‡P‡q Kg Avi f¨vwKDqv‡g ev k~‡b¨ k‡ãi †eM k~b¨| †Kbbv kã gva¨g Qvov Pj‡Z cv‡i bv|
M.	Zv‡ii ga¨ w`‡q kã AwZµ‡gi †ÿ‡Î, 
		k‡ãi †eM, v = 4000 ms1
		AwZµvšÍ `~iZ¡, s = 20 m
		cÖ‡qvRbxq mgq, t = ?

	Avgiv Rvwb, s = vt
		ev, t =  = 
		= 0005s
	AZGe, cÖ‡qvRbxq mgq 0005 s
N.	DÏxcK n‡Z, 0C ZvcgvÎvi evqy‡Z k‡ãi †eM 332 ms1
	20C ZvcgvÎvq evqy‡Z k‡ãi †eM 344 ms1|
	evqy‡Z k‡ãi †eM e„w× cvq = 344 ms1  332 ms1
		= 12 ms1
	 cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv e„w×i Rb¨ evqy‡Z k‡ãi †eM e„w× †cj =  ms1 = 0.6 ms1
	AZGe, cÖwZ 1C ZvcgvÎv e„w×‡Z evqy‡Z k‡ãi †eM
	0.6 ms1 e„w× cvq|

cÖkœ -13  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


	[image: ]
	K.	k‡ãZi K¤ú‡bi mxgv KZ?	1
L.	wPÎ †_‡K Zi‡½i mÂvjb cÖwµqv e¨vL¨v Ki|	2
M.	Zi½wU A †_‡K B †Z †cuŠQ‡Z 20s mgq jvM‡j Gi K¤úv¼ KZ?	3		
N.	wP‡Î Kx ai‡bi Zi½ cÖevwnZ n‡”Q hyw³mn eY©bv Ki|	4


  13bs cª‡kœi DËi  
K.	k‡ãZi K¤ú‡bi mxgv n‡”Q 1Hz †_‡K 20Hz|
L.	GLv‡b nvZ mvg‡bi w`‡K wb‡j w¯úªs-G GKwU ms‡KvPb cÖev‡ni m„wó n‡e Avevi nvZ wcQ‡bi w`‡K wb‡j GKwU cÖmviY cÖev‡ni m„wó n‡e| ms‡KvPb I cÖmviY cÖevn mvg‡bi w`‡K AMÖmi n‡Z _v‡K| GLv‡b nv‡Zi mÂvjb ev K¤úb †hw`‡K Zi½ †mB w`‡K AMÖmi nq| A_©vr GLv‡b K¤ú‡bi w`K Ges Zi‡½i MwZi w`K ci¯úi mgvšÍivj ev GKB| 
M.	DÏxc‡K Avgiv †`L‡Z cvB, A I B Gi ga¨eZ©x `~iZ¡ n‡”Q GKwU ms‡KvPb I GKwU cÖmvi‡Yi ˆ`‡N©¨i mgwó| 
	Avgiv Rvwb, GKwU ms‡KvPb I GKwU cÖmviY wg‡j GKwU c~Y© ¯ú›`b nq| AZGe A †_‡K B-Gi `~iZ¡ n‡”Q Zi½wUi Zi½‰`N©¨ |
	 = 8 m
	mgq, t = 020 s 
	Zi½wU t mg‡q AwZµg K‡i  `~iZ¡
	 Zi½wUi †eM, v = 
		= 
		= 40 ms1
	K¤úv¼,   =?
	Avgiv Rvwb, v = 
		ev,  = 
		= 
		= 5 s1
		= 5 Hz
	AZGe, Zi½wUi K¤úv¼ 5 Hz|
N.	wP‡Î Aby‰`N©¨ Zi½ cÖevwnZ n‡”Q| 
	Avgiv Rvwb, †h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mgvšÍivjfv‡e AMÖmi nq Zv‡K Aby‰`N©¨ Zi½ ev jw¤^K Zi½ e‡j| gva¨‡gi †fZi w`‡q Aby‰`N©¨ Zi½ cÖevwnZ n‡Z _vK‡j †h‡Kv‡bv mgq ¯Íi¸‡jvi Ae¯’vb Kxiƒc n‡e Zv DÏxc‡Ki wP‡Î †`Lv‡bv n‡q‡Q| Aby‰`N©¨ Zi‡½i †ÿ‡Î gva¨‡gi KYv¸‡jv mvg¨ve¯’v‡bi Dfq cv‡k Zi‡½i MwZc‡_i mgvšÍiv‡j Kw¤úZ nq| d‡j Zi½kxl© ev Zi½cv` m„wó nq bv| G‡ÿ‡Î K¤ú‡bi mgq wKQy wKQy ¯’v‡b KYv¸‡jv KvQvKvwQ P‡j Av‡m Avevi †Kv_vI `~‡i m‡i hvq| KYv¸‡jv KvQvKvwQ Avmvq gva¨‡gi ms‡KvPb ev Nbxfeb nq Ges KYv¸‡jv m‡i †M‡j gva¨‡gi cÖmviY nq| wP‡Î †iLv¸‡jvi ga¨eZ©x `~iZ¡ Kg Øviv ms‡KvPb Ges †iLv¸‡jvi `~iZ¡ e„w× Øviv m¤úªmviY eySv‡bv n‡q‡Q| ms‡KvP‡bi ¯’vb¸‡jv‡Z gva¨‡gi NbZ¡ I Pvc evo‡Q Ges cÖmvi‡Yi ¯’vb¸‡jv‡Z gva¨‡gi NbZ¡ I Pvc K‡g‡Q| Gfv‡e gva¨‡gi KYv¸‡jvi ms‡KvPb I cÖmvi‡Yi ga¨ w`‡q Aby‰`N©¨ ev jw¤^K Zi½ mÂvwjZ n‡”Q| cvkvcvwk GKwU ms‡KvPb I GKwU cÖmviY wb‡q Zi½ ˆ`N©¨ MwVZ nq| †hgb wP‡Î AB n‡”Q Zi‡½i Zi½ ˆ`N©¨ | Avgv‡`i K_v ejvi mgq †h kã nq ev †h‡Kv‡bv ai‡bi kã, w¯úªs Øviv m„ó Zi½ cÖf„wZ GB ai‡bi Zi½ cÖ`k©b K‡i| 
	AZGe, DcwiD³ Av‡jvPbv †_‡K ejv hvq †h, DÏxc‡Ki wP‡Î Aby‰`N©¨ Zi½ cÖevn cÖ`k©b Kiv n‡q‡Q| 
 cÖkœ-14  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
b`x‡Z wcbvK-6 jÂWzwei NUbvq D×vi KvR Pvjv‡Z we‡klÁ `j SONAR h‡š¿i gva¨‡g k‡ãvËi Zi‡½i e¨envi K‡ib| b`xi Zj‡`‡k †Kv‡bv GKwU ¯’v‡b k‡ãvËi Zi½ cvwV‡q 0.25 s mg‡q cÖwZaŸwb ïb‡Z †c‡jb| H w`‡bi ZvcgvÎvq cvwb‡Z k‡ãi †eM wQj 1450 ms-1| evZvm Ges cvwb gva¨‡g Zi‡½i cÖK…wZ wfbœ|
	[image: ]
	K.	¯ú›`b MwZ Kv‡K e‡j?	1
L.	Zi‡½i ˆewkó¨¸‡jv †jL|	2
M.	D³ ¯’v‡bi MfxiZv KZ wQj?	3
N.	†k‡lv³ Dw³wU we‡kølY Ki|	4


  14bs cª‡kœi DËi  
K.	ch©vqe„Ë MwZm¤úbœ †Kv‡bv e¯‘ hw` ch©vqKv‡ji A‡a©K mgq †Kv‡bv wbw`©ó w`‡K Ges evwK A‡a©K mgq GKB c‡_ Zvi wecixZ w`‡K P‡j Z‡e Gi MwZ‡K ¯ú›`b MwZ e‡j|
L.	Zi‡½i ˆewkó¨mg~n wbgœiƒc
	1.	gva¨‡gi KYv¸‡jvi ¯ú›`b MwZi d‡j Zi½ m„wó nq wKš‘ KYv¸‡jvi ¯’vqx ¯’vbvšÍi nq bv|
	2.	hvwš¿K Zi½ mÂvj‡bi Rb¨ gva¨g cÖ‡qvRb|
	3.	Zi½ GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvjb K‡i|
	4.	Zi‡½i †eM gva¨‡gi cÖK…wZi Ici wbf©i K‡i|
	5.	Zi‡½i cÖwZdjb, cÖwZmiY I DcwicvZb N‡U|	
M.	†`Iqv Av‡Q, cvwb‡Z k‡ãi †eM, v = 1450 ms-1
		mgq, t = 025 s 
		MfxiZv, d = ?  
	Avgiv Rvwb,	2d = v  t
			 	ev,	d =  = 
					d = 18125 m
	AZGe, H ¯’v‡bi MfxiZv 18125 m|	
N.	DÏxc‡K †k‡lv³ Dw³wU n‡jv :
	evZvm Ges cvwb gva¨‡g Zi‡½i cÖK…wZ wfbœ|
	we‡kølY : Avgiv Rvwb, evZvm ev evqy gva¨‡g m„ó Zi½ Aby‰`N©¨ Zi½ Ges cvwb gva¨‡g m„ó Zi½ AbycÖ¯’ Zi½| Aby‰`N©¨ I AbycÖ¯’ Zi½ wfbœ wfbœ ˆewkó¨ cÖ`k©b K‡i| †hgb : 
	Aby‰`N©¨ Zi‡½i ˆewkó¨ :
	1.	†h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mgvšÍiv‡j AMÖmi nq| ZvB Aby‰`N©¨ Zi½|
	2.	ms‡KvPb I cÖmvi‡Yi gva¨‡g Zi½ mÂvwjZ nq|
	3.	GKwU ms‡KvPb I GKwU cÖmviY wb‡q Zi½ ˆ`N©¨ MwVZ|
	AbycÖ¯’ Zi‡½i ˆewkó¨ : 
	1.	†h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq, ZvB AbycÖ¯’ Zi½|
	2.	gva¨‡g Zi½kxl© I Zi½cv` Drcbœ K‡i mÂvwjZ|
	3.	GKwU Zi½kxl© I GKwU Zi½cv` wb‡q Zi½ ˆ`N©¨ MwVZ|
	DcwiD³ Av‡jvPbv †_‡K †`Lv hvq †h, evZvm I cvwb gva¨‡g Zi‡½i cÖK…wZ wfbœ|
 cÖkœ -15  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
K¤úb Qvov Zi½ m„wó nq bv| gva¨‡gi KYv¸‡jv wewfbœfv‡e Kuvc‡Z cv‡i e‡j Zi‡½i cÖK…wZI wewfbœ iK‡gi nq| KL‡bv Aby‰`N©¨, KL‡bv AbycÖ¯’| wewewm jÛb †_‡K wgwWqvg I‡qf 100 KHz-G Abyôvb evsjv‡`‡k m¤úªPvi Kiv nq| †iwWI Zi‡½i †eM 3 108 ms–1
	[image: ]
	K.	k‡ãi ZxeªZvi SI GKK Kx?	1
L.	Zi½ Kxfv‡e m„wó nq e¨vL¨v Ki|	2
M.	D³ Zi‡½i Zi½‰`N©¨ wbY©q Ki|	3		
N.	GKwU Zi½kxl© I GKwU Zi½cv` wb‡q Kxfv‡e Zi½‰`N©¨ MwVZ nq Zv wPÎ Gu‡K eywS‡q `vI|	4


  15bs cª‡kœi DËi  
K.	k‡ãi ZxeªZvi SI GKK Wm2. 
L.	cyKz‡ii cvwb‡Z, b`x‡Z ev mgy‡`ª Avgiv †XD ev Zi½ †`wL| cyKz‡ii w¯’i cvwb‡Z hw` GKwU wXj †djv nq ZLb wXjwU covi mv‡_ mv‡_ H RvqMvq †h Av‡jvob m„wó nq Zv GK KYv n‡Z Ab¨ KYvq ¯’vbvšÍwiZ n‡Z n‡Z Zi½ AvKv‡i mÂvwjZ nq|
M.	GLv‡b, Zi‡½i K¤úv¼,  = 100 kHz
		= 100  1000 Hz
		= 1  105Hz
	Zi½ †eM, v = 3  108 ms–1
	†iwWI Zi‡½i Zi½‰`N©¨,  = ?
	Avgiv Rvwb,
	v =   
	 ev,  = 
		= 
		= 3.3  10–4 m
	AZGe, Zi½‰`N©¨ 3.3  104 m
N.	g‡b Kwi, AC Awfgy‡L A_©vr X A‡¶i abvZ¥K Awfgy‡L GKwU Zi½ AMÖmi n‡”Q| Zi½wU bvwZ`xN© n‡j G K¤ú‡bi AwfgyL n‡e X A¶ eivei Avi AbycÖ¯’xq n‡j Gi AwfgyL n‡e Y A¶ eivei|


	GLb, e¯‘KYvwU hw` AbycÖ¯’xq Zi‡½ AMÖmi nq Z‡e, Zi½ mÂviYKvix KYvwUi GKwU c~Y© ¯ú›`b m¤úbœ Ki‡Z †h mgq jv‡M, †mB mg‡q Zi½ †h `~iZ¡ AwZµg K‡i Zv‡K Zi½‰`N©¨ e‡j| Zi‡½i Pjvi c‡_ A_©vr Zvi MwZc‡_i Dci Aew¯’Z ci ci `ywU GKB `kvm¤úbœ KYvi ga¨eZx© `~iZ¡B Zi½‰`N©¨|
	wP‡Î Zi‡½i MwZc‡_i A, B we›`y `ywU GKB `kvm¤úbœ| A_©vr A, B we›`y‡Z e¯‘KYvi miY, Z¡iY Z_v MwZi mvwe©K w`K mgvb n‡e| Zvn‡j AB Gi ga¨eZx© `~iZ¡B Zi½‰`N©¨, †hLv‡b A, B Zi½kxl© wb‡`©k Ki‡Q|
	GKBfv‡e P Ges P  hv Zi½wUi ci ci `yB Zi½cv` wb‡`©k Ki‡Q| Zviv ci¯úi mg`kvm¤úbœ| ZvB PP  Gi ga¨eZx© `~iZ¡I Zi½‰`N©¨ () wb‡`©k K‡i| Abyiƒcfv‡e   PQ  Gi ga¨eZx© `~iZ¡I Zi½wUi Zi½‰`N©¨ cÖKvk Ki‡Q|

 cÖkœ -16  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
kã GK ai‡bi hvwš¿K Zi½| Avevi †h Zi‡½i Drcbœ ev mÂvi‡Yi Rb¨ †Kv‡bv gva¨‡gi cÖ‡qvRb nq bv Zv ZvwoZ‡PŠ¤^K Zi½| Av‡jv, Zvc BZ¨vw` ZvwoZ‡PŠ¤^K Zi½| Zi½ mÂvi‡Yi mgq gva¨‡gi KYv¸‡jvi †Kv‡bv ¯’vbvšÍi nq bv| 300 Hz K¤úv‡¼ ¯úw›`Z †Kv‡bv †iwWI w¯úKvi †_‡K Drcbœ kã Zi‡½i ˆ`N©¨ evqy‡Z 115 cm.
	[image: ]
	K.	evqyi Av`ª©Zvi mv‡_ k‡ãi †e‡Mi m¤úK© Kx?	1
L.	hvwš¿K Zi½ I ZvwoZ‡PŠ¤^K Zi‡½i g‡a¨ cv_©K¨ e¨vL¨v Ki|	2
M.	evZv‡m k‡ãi †eM wbY©q Ki|	3		
N.	ÔZi½ Qvov Avgv‡`i Aw¯ÍZ¡B Kíbv Kiv hvq bvÕÑ K_vwUi mv_©KZv we‡k­lY Ki|	4


  16bs cª‡kœi DËi  
K.	evqyi Av`ª©Zv e„w× †c‡j k‡ãi †eM e„w× cvq|
L.	Ro gva¨‡gi KYvi Av‡›`vj‡bi d‡j †h Zi‡½i m„wó nq Zv‡K hvwš¿K Zi½ e‡j| kã Zi½ hvwš¿K Zi‡½i cÖK…ó D`vniY| gva¨g Qvov GB Zi½ mÂvwjZ n‡Z cv‡i bv| Ab¨w`‡K †h Zi½ mÂvj‡bi Rb¨ †Kv‡bv Ro gva¨‡gi cÖ‡qvRb nq bv Zv‡K ZvwoZ‡PŠ¤^Kxq Zi½ e‡j| †hgbÑ Av‡jvK Zi½, Zvc Zi½ BZ¨vw`|
M.	†`Iqv Av‡Q,
	†iwWI Zi‡½i K¤úv¼ f = 300 Hz = 300s1
	Zi½ ˆ`N©¨,  = 115 cm
			= 1.15 m
	evZv‡m k‡ãi †eM, v = ?
	Avgiv Rvwb, v = f 
		= 300s1  115 m
			= 345 ms1
	AZGe, evZv‡m k‡ãi †eM 345 ms1
N.	Zi½ GK¯’vb n‡Z Ab¨¯’v‡b kw³ mÂvjb K‡i| GwU Zi‡½i GKUv cÖavb ˆewkó¨| c„w_ex‡Z cÖv‡Yi Aw¯ÍZ¡ wU‡K _vKvi Rb¨ Z_v Dw™¢‡`i mv‡jvKms‡k­lYmn cÖvYx‡`‡ni wewfbœ cÖwµqv mwVKfv‡e cwiPvjbvi Rb¨ Avgv‡`i wbf©i Ki‡Z nq †KvwU †KvwU gvBj `~‡i Aew¯’Z m~h© †_‡K Avmv kw³i Ici| m~h© †_‡K c„w_ex‡Z kw³i GB mÂvjb N‡U Zi‡½i gva¨‡g| GQvov Av‡jvK Zi‡½i Aw¯ÍZ¡ Av‡Q e‡jB Avgiv wewfbœ wRwbm †`L‡Z cviwQ hw` Av‡jvK Zi½ bv _vKZ Zvn‡j Avgiv A‡Üi g‡Zv wKQyB †`L‡Z †cZvg bv| 
	Avevi Ab¨w`‡K kã Zi½ AvKv‡i mÂvwjZ n‡q Avgv‡`i Kv‡b †cuŠQ‡jB Avgiv †mB kã ïb‡Z cvB| hw` kã Zi½ bv _vKZ Zvn‡j kã m„wó n‡jI Avgiv ïb‡Z †cZvg bv| 
	†eZvi Zi‡½i gva¨‡g GK †`‡ki Lei Ab¨‡`‡k wbwg‡lB cÖPvwiZ n‡”Q| Avgv‡`i †`‡k eZ©gvb eûj e¨eüZ †gvevB‡j ZvwoZ †PŠ¤^K Zi½‡K Kv‡R jvMv‡bv n‡q‡Q|
	ZvB GK_v ¯úó I wPišÍb mZ¨ †h, Zi½ e¨ZxZ Avgiv Rxe‡bi Aw¯ÍZ¡B Kíbv Ki‡Z cvwi bv|
 cÖkœ -17  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
kvnxb cyKz‡ii w¯’i cvwb‡Z GKwU wXj †djj| mv‡_ mv‡_ cvwb‡Z Av‡›`vjb Ges kã m„wó n‡jv| cvwbi Av‡›`vjb ax‡i ax‡i PZzw`©‡K Qwo‡q coj| m„ó kã Zi‡½i  ˆ`N©¨ 9.251 cm| cvwb‡Z kã Zi‡½i †eM 1452 ms–1 Ges evqy‡Z kã Zi‡½i †eM 332 ms-1|
	[image: ]
	K.	myihy³ k‡ãi ˆewkó¨ KqwU?	1
L.	Zi‡½i ˆewkó¨¸‡jv D‡j­L Ki|	2
M.	evZv‡m kã Zi‡½i ˆ`N©¨ wbY©q Ki|	3		
N.	Kxfv‡e cyKz‡ii cvwb‡Z Zi½ m„wó n‡jv Zv we‡k­lY Ki|	4


  17bs cª‡kœi DËi  
K.	myihy³ k‡ãi ˆewkó¨ wZbwU|
L.	Zi‡½i ˆewkó¨ :
	i. 	gva¨‡gi †Kv‡bv KYvi ¯ú›`b MwZi d‡j Zi½ m„wó nq, wKš‘ gva¨‡gi KYvi ¯’vbvšÍi N‡U bv|
	ii.	Zi½ †eM gva¨‡gi KYv¸‡jvi ¯ú›`‡bi †eM †_‡K Avjv`v|
	iii.	gva¨‡gi mKj ¯’v‡b Zi½ †eM mgvb _v‡K| wKš‘‘ gva¨‡gi KYv¸‡jv wewfbœ Ae¯’v‡b wewfbœ †e‡M ¯úw›`Z nq|
	iv.	Zi‡½i we¯Ívi Ges Zi½ ˆ`N©¨ _v‡K|
M.	GLv‡b,
	cvwb‡Z m„ó k‡ãi Zi½ ˆ`N©¨, w = 9.25 cm = 0.0925 cm
	evZv‡m kã Zi‡½i `ª“wZ, va = 332 ms–1
	cvwb‡Z kã Zi‡½i `ª“wZ, vw = 1452 ms–1
	evZv‡m kã Zi‡½i ˆ`N©¨, a = ?
	k‡ãi K¤úv¼, ƒ = ?
	Avgiv Rvwb,
	va = ƒa ...  ...  ... (i)
	Ges vw = ƒw ...  ...  ... (ii)
	mgxKiY (i) I (ii) n‡Z cvB,
	 = 
	ev, a = 
	 Zi½ ˆ`N©¨ 0.02 m
N.	cyKz‡ii w¯’i cvwb‡Z wXj Qyo‡j cvwb Av‡›`vwjZ nq| cvwbi G Av‡›`vjb ax‡i ax‡i PZzw`©‡K Qwo‡q c‡o| G‡Z cvwbi KYv¸‡jv Zvi mvg¨ve¯’v‡bi Dfq cv‡k Av‡›`vwjZ nq wKš‘‘y Zi‡½i mv‡_ KYv¸‡jv gva¨‡gi GK Ask †_‡K Ab¨ As‡k cÖevwnZ nq bv|
	kvnxb cyKz‡ii w¯’i cvwb‡Z wXj Qzoj| wXjwU †h we›`y‡Z cvwb ¯úk© Ki‡Q H we›`y‡K †K›`ª K‡i Av‡jvob m„wó n‡q‡Q A_©vr Zi½ m„wó n‡q‡Q| GQvov `Ê †h we›`y‡Z cvwb ¯úk© K‡i‡Q †m we›`y‡K †K›`ª K‡i Zi½¸‡jv µgea©gvb e¨vmva©wewkó e„ËvKv‡i we¯Ívi jvf Ki‡Q| Zi‡½i Av‡›`vj‡bi d‡j cvwbi †Kv‡bv KYvB Zvi mvg¨ve¯’vb †_‡K m‡i hvq bv|
	A_©vr cvwbi KYv¸‡jv wbR mvg¨ve¯’v‡bi `ycv‡k Av‡›`vwjZ n‡q gva¨‡gi w¯’wZ¯’vcKZv a‡g©i Kvi‡Y cvk¦©eZx© w¯’i cvwbi KYv¸‡jv‡K Av‡›`vwjZ K‡i| cÖwZwU KYvi G ai‡bi Av‡›`vj‡bi d‡j cvwbi c„‡ô  †h Ae¯’vi m„wó nq Zv‡K Zi½ e‡j|
 cÖkœ -18  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


wP‡Î A GKwU k‡ãi Drm hvi K¤úv¼ 5000 Hz Ges H Drm †_‡K kã m„wói mgq evqyi ZvcgvÎv wQj 5C|
	[image: ]
	K.	ch©vqKvj Kv‡K e‡j?	1
L.	kxZKv‡ji †P‡q MÖx®§Kv‡j evqy‡Z k‡ãi †eM †ewk nq †Kb?	2
M.	D³ kã Zi‡½i †eM wbY©q Ki|	3		
N.	evqyi ZvcgvÎv AviI 30 C e„w× †c‡j A ¯’v‡b `uvov‡bv GKRb †kªvZv cÖwZaŸwb ïb‡Z cv‡e wK? MvwYwZKfv‡e we‡kølY Ki|	4


  18bs cª‡kœi DËi  
K.	Zi½ mÂvjbKvix †Kv‡bv KYvi GKwU c~Y© ¯ú›`b m¤úbœ Ki‡Z †h mgq jv‡M Zv‡K H Zi‡½i ch©vqKvj e‡j| 
L.	Avgiv Rvwb, evqyi ZvcgvÎv hZ ev‡o, evqy‡Z k‡ãi †eMI ZZ ev‡o| cÖwZ 1C ZvcgvÎv e„w×i Rb¨ evqy‡Z k‡ãi †eM 06 ms1 nv‡i e„w× cvq|
	†h‡nZz kxZKv‡ji †P‡q MÖx®§Kv‡j evqyi DòZv †ewk _v‡K ZvB kxZKv‡ji †P‡q MÖx®§Kv‡j evqy‡Z k‡ãi †eM †ewk nq|
M.	†`Iqv Av‡Q, 
	k‡ãi K¤úv¼, ƒ = 5000 Hz = 5000 s1
	evqyi ZvcgvÎv = 5C
	0C ZvcgvÎvq k‡ãi †eM = 332 ms1
	Avgiv Rvwb,
	1C ZvcgvÎv e„w×i Rb¨ evqy‡Z k‡ãi †eM e„w× cvq 0.6 ms1
	5C ZvcgvÎvq k‡ãi †eM, v = { 332 + ( 5  0.6)} ms1
	 	= 335 ms1
	 Zi½ ˆ`N©¨,   = ?
	Avgiv Rvwb, v = ƒ
		ev,  =
			= 
	  = 0067 m = 67  102 m
	AZGe, k‡ãi Zi½ ˆ`N©¨ 67 102 m
N.	evqyi ZvcgvÎv AviI 30C e„w× †c‡j A ¯’v‡b `uvov‡bv GKRb †kªvZv cÖwZaŸwb ïb‡Z cv‡e bv| 
	wb‡P MvwYwZK we‡køl‡Yi gva¨‡g Zv Zz‡j aiv n‡jv Ñ
	5 C ZvcgvÎvq k‡ãi †eM, v1 = 335 ms1 [ ÔMÕ †_‡K cÖvß]
	30 C ZvcgvÎvq k‡ãi †eM e„w×, v2 = (30  06) ms1
			=18 ms1
	k‡ãi †eM, v = v1 + v2 = 335 ms1 + 18 ms1 
		= 353 ms1
	Drm †_‡K cÖwZdj‡Ki `~iZ¡, d = 17 m
	cÖwZaŸwb †kvbvi mgq, t = ? 
	Avgiv Rvwb, 2d = v  t
	   	   ev, t =  = 
		 t = 00963 s
	myZivs cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq 00963 s|
	Avgiv Rvwb, †Kv‡bv ÿY¯’vqx kã Kv‡b †kvbvi ci †mB k‡ãi †ik  s ev 01s hver Avgv‡`i gw¯Í‡®‹ †_‡K hvq| G 01 s Gi g‡a¨ †Kv‡bv kã Kv‡b Avm‡j Zv Avjv`v K‡i †evSv hvq bv| 
	†h‡nZz A Drm †_‡K cÖwZdj‡K evav †c‡q 00963 s  G kã cybivq A ¯’v‡b `uvov‡bv e¨w³i wbKU wd‡i G‡m‡Q †h‡nZz H e¨w³ cÖwZaŸwb ïb‡Z cv‡e bv|
 cÖkœ-19  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
200 m ˆ`‡N©¨i GKwU †jvnvi cvB‡ci GK cÖv‡šÍ 1g e¨w³ kã m„wó Ki‡j Aci cÖv‡šÍ 0542 s mgq e¨eav‡b `ywU kã ïb‡Z cvq| w`‡bi ZvcgvÎv wQj 20C| 1C ZvcgvÎv e„w×‡Z evqy‡Z k‡ãi †eM     06 ms-1 e„w× cvq|
	[image: ]
	K.	kªve¨Zvi cvjøv KZ?	1
L.	k‡ãi †e‡Mi cwieZ©b Kx Kx wel‡qi Dci wbf©i K‡i?	2
M.	†jvnv gva¨‡g k‡ãi †eM wbY©q Ki|	3
N.	w`‡bi ZvcgvÎv 30C n‡j KZ mgq ci wØZxq kãwU ïb‡Z †cZ?	4


  19bs cª‡kœi DËi  
K.	kªve¨Zvi cvjøv 20 Hz †_‡K 20,000 Hz|
L.	k‡ãi †e‡Mi cwieZ©b wbgœwjwLZ wel‡qi Dci wbf©i K‡i :
	1.	gva¨‡gi cÖK…wZ : wewfbœ gva¨‡g k‡ãi †eM wewfbœ|
	2.	ZvcgvÎv : evqyi ZvcgvÎv e„w×i mv‡_ mv‡_ k‡ãi †eMI e„w× cvq|
	3.	evqyi Av`ª©Zv : evqyi Av`ª©Zv e„w× †c‡j k‡ãi †eM e„w× cvq|
M.	†`Iqv Av‡Q, w`‡bi ZvcgvÎv = 20C
	Avgiv Rvwb,
	1C ZvcgvÎv e„w×‡Z evqy‡Z k‡ãi †eM e„w× cvq 06 ms-1
	 20C ZvcgvÎvq e„w×‡Z evqy‡Z k‡ãi †eM,
		va = (332 + 06  20) ms-1
		= (332 + 12) ms-1
		= 344 ms-1
		`~iZ¡, s = 200 m
	evqy gva¨‡g kã ïb‡Z cÖ‡qvRbxq mgq, ta = 
	Avevi, †jvnv gva¨‡g k‡ãi †eM, vi = ?
		†jvnv gva¨‡g kã †cuŠQ‡Z cÖ‡qvRbxq mgq, ti = 
	cÖkœg‡Z, ta  ti = 054 s
	ev, = 054 s
	ev,  = 0542 s
	ev, 0582 s   = 0542 s
	ev,  = 0581 s  0542 s
	ev,  = 0039s
	ev, vi = 
	 vi = 5128 ms-1
	AZGe, †jvnv gva¨‡g k‡ãi †eM 5128 ms-1
N.	w`‡bi ZvcgvÎv 30C n‡j, evqy‡Z k‡ãi †eM n‡Zv,
		va = (332 + 06  30) ms-1
		= 350 ms-1
	 evqy gva¨‡g kã AwZµ‡gi mgq,
		ta = 
		=  = 0.5714 s
	 Ges †jvnv gva¨‡g kã AwZµ‡gi mgq,
		ti = 
		=  	[ÔMÕ †_‡K]
		= 0039 s
	 mg‡qi e¨eavb = 05714 s  0039 s = 05324 s
	AZGe, wØZxq kãwU 05324 s c‡i ïb‡Z †cZ|
 cÖkœ -20  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
evm÷¨vÛ n‡Z †ejvj mv‡n‡ei evmv 800 m `~‡i Aew¯’Z| ev‡mi nb© n‡Z wbM©Z kã Zvi Kv‡b †cuŠQ‡Z cÖvq 25 s mgq jv‡M| †ejvj mv‡ne B`vbxs D”Pi³Pvcmn wewfbœ kvixwiK I gvbwmK mgm¨vq fzM‡Qb ZvB wZwb wPwKrmvi Rb¨ wbKU¯’ nvmcvZv‡j hvb| Wv³vi cixÿv wbixÿv K‡i ej‡jb `xN©w`b D”Pkã kªe‡Yi d‡j Zvi Avjmvi n‡q‡Q| 
	[image: ]
	K.	kã Kx ai‡bi Zi½?	1
L.	ev‡mi nb© n‡Z wbM©Z kã Kxfv‡e †ejvj mv‡n‡ei Kv‡b †cuŠQvq e¨vL¨v Ki|	2
M.	nb© n‡Z wbM©Z k‡ãi MwZ‡eM wbY©q Ki|	3		
N.	D³ Ae¯’v †_‡K cwiÎv‡Y Kx Kx c`‡ÿc MÖnY Kiv cÖ‡qvRb hyw³mnKv‡i †Zvgvi gZvgZ †jL|	4


  20bs cª‡kœi DËi  
K.	kã kw³i GKwU we‡kl Zi½ iƒc hv Avgv‡`i Kv‡b kªe‡Yi Abyf‚wZ RvMvq| GwU GKwU Aby‰`N©¨ Zi½|
L.	ev‡mi nb© ms‡KvPb I cÖmviY Øviv m„ó Aby‰`N©¨ Zi½ evqy gva¨‡g mÂvwjZ n‡q †ejvj mv‡n‡ei Kv‡b †cuŠQvq|
	evqy¯Í‡ii ms‡KvPb I cÖmvi‡Yi d‡j kã GK¯’vb †_‡K Ab¨¯’v‡b ¯’vbvšÍwiZ nq| ev‡mi nb© †_‡K wbM©Z kã cÖ_‡g evqy gva¨‡g kã Zi‡½i m„wó K‡i Ges mvg‡bi evqy¯Í‡ii Ici Pvc c‡o Ges evqy¯Í‡ii ms‡KvPb N‡U| GB ms‡KvPb ej cvk¦©eZx© ¯Í‡i mÂvwjZ n‡q cÖ_g ¯Íi cÖmvwiZ nq Ges evqy¯Íi msKzwPZ nq| µgvš^‡q Pvc evqy¯Í‡ii ms‡KvPb I cÖmvi‡Yi gva¨‡g mvg‡bi w`‡K AMÖmi nq| 
M.	GLv‡b,
	k‡ãi AwZµvšÍ `~iZ¡, s = 800 m
	mgq, t = 25 s
	k‡ãi MwZ‡eM, v = ?
	Avgiv Rvwb,
		s = vt
		ev, v = 
		= 
		= 320 ms1
	AZGe, nb© †_‡K wbM©Z k‡ãi MwZ‡eM 320 ms1
N.	my¯’ gvbwmKZv I DbœZ `„wófw½ kã `~lY †iv‡ai GKwU Ab¨Zg Dcvq|
	kã `~lY †iv‡a wbgœwjwLZ c`‡ÿc¸‡jv MÖnY Ki‡Z n‡e e‡j Avwg g‡b Kwi|
	1.	kã `~lY †iv‡a wewfbœ †ckvi †jv‡Ki mgwš^Z D‡`¨vM wb‡Z n‡e Ges me©¯Í‡ii gvby‡li g‡a¨ Gi ÿwZKi 	w`K m¤ú‡K© MYm‡PZbZv m„wó Ki‡Z n‡e|
	2. 	webv cÖ‡qvR‡b Mvwoi nb© bv evRv‡bv|
	3.	†iwWI, wUwf D”P k‡ã bv evRv‡bv|
	4.	KjKviLvbvq hš¿cvwZ myôz iÿYv‡eÿ‡Yi gva¨‡g hvwš¿K kã Kgv‡bv|
	5.	we‡kl we‡kl KviLvbvq kªwgK‡`i Rb¨ kã wb‡ivaK Gqvi †dvb e¨envi Kivi e¨e¯’v Kiv|
	6.	†jvKvjq †Q‡o `~‡i KjKviLvbv ¯’vcb Kiv|
	7.	Ggbfv‡e KjKviLvbvi `vjvb wbg©vY Ki‡Z n‡e hv‡Z KviLvbvi kã evB‡i Avm‡Z bv cv‡i|
	8.	iv¯ÍvNv‡U D”P †fcyhy³ Mvwo I cyivZb Mvwo PjvP‡j wewawb‡la Av‡ivc Kiv|
	DcwiD³ c`‡ÿc¸‡jv MÖnY Ki‡j kã `~lY †iva Kiv m¤¢e n‡e|
 cÖkœ -21  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
2.4 m ˆ`‡N©¨i GKwU avZe`‡Êi GKcÖv‡šÍ GKwU nvjKv nvZzwo Øviv Av‡¯Í K‡i AvNvZ Ki‡j kã Drcbœ nq| Avi AvNv‡Zi ci `‡Êi  Ab¨cÖv‡šÍ kã Avm‡Z †h mgq jvMj Zv B‡jKUªwbK h‡š¿i mvnv‡h¨ Pvievi cvV †bqv n‡jvÑ 0.44s, 0.50s, 0.52s Ges 0.47s| GQvov AvNv‡Zi kã cvk¦©eZx© †`qv‡j evavcÖvß n‡q wd‡i Dr‡mi wbKU wd‡i Av‡m|
	[image: ]
	K.	Vocal chord Kx?	1
L.	†Kvb gva¨‡g k‡ãi †eM †ewk e¨vL¨v Ki|	2
M.	k‡ãi †eM wbY©q Ki|	3		
N.	k‡ãi cÖwZaŸwb Avgv‡`i ˆ`bw›`b Rxe‡b Kx f‚wgKv iv‡L Zv we‡k­lY Ki|	4


  21bs cª‡kœi DËi  
K.	gvby‡li Mjvi ¯^ih‡š¿ `yBwU c`©v Av‡Q G‡`i‡K Vocal chord ev ¯^iZš¿x e‡j|
L.	m„Rbkxj cÖkœ 12(L) bs DËi †`L| 
M.	†`Iqv Av‡Q, cÖ_g AvNv‡Zi †¶‡Î,
	AwZµvšÍ `~iZ¡, s = 2.4 m
	mgq, t = 044 s
	k‡ãi †eM, v1 =  
		= = 545 ms–1
	wØZxq AvNv‡Zi †k‡l,
	k‡ãi AwZµvšÍ `~iZ¡, s = 24 m
	mgq, t2 = 050 s
	k‡ãi †eM, v2 = = = 48 ms–1
	Abyiƒcfv‡e, v3 = = 4.62 ms–1
		v4 = = 5.11 ms–1
	 k‡ãi †eM, v = 
		=  ms–1
		=  ms–1 = 4995 ms–1  5 ms1
	AZGe, k‡ãi †eM 5 ms–1|
N.	ˆ`bw›`b Rxe‡b k‡ãi cÖwZaŸwbi wewea e¨envwiK w`K i‡q‡Q| wb‡P Zv Av‡jvPbv Kiv n‡jv :
	cÖwZaŸwbi mvnv‡h¨ mgy‡`ªi MfxiZv wbY©q : 
	cÖ‡qvRbxq DcKiY : kã †cÖiK hš¿ A I kã MÖvnK hš¿ B
	Kvh©c×wZ : 
	1.	cÖ_‡g mgy‡`ªi †h ¯’v‡bi MfxiZv wbY©q Ki‡Z n‡e †m ¯’v‡b GKwU Rvnv‡R mgvb MfxiZvq kã †cÖiK hš¿ A I kã MÖvnK hš¿ B ivLv nq|
	2.	†cÖiK hš¿ kªe‡YvËi kã m„wó Ki‡j g~j kã AB c‡_ cÖwZaŸwb kã AOB c‡_ MÖvnK h‡š¿ wd‡i Av‡m|	
	3.	g~j kã I cÖwZaŸwbi ga¨eZx© mg‡qi e¨eavb  ÷c IqvP Gi gva¨‡g wbY©q Kiv hvq|
	4.	AwZµvšÍ `~iZ¡ I mg‡qi e¨eavb †_‡K mgy‡`ªi MfxiZv wbY©q Kiv hvq|


	LwbR AbymÜv‡b cÖwZaŸwbi e¨envi : LwbR AbymÜvb Kivi Rb¨ cÖwZaŸwb e¨envi Kiv nq| LwbR c`v_© AbymÜv‡bi Rb¨ f‚ZvwË¡KMY gvwUi wb‡P we‡ùviY NwU‡q f‚M‡f© kã †cÖiY K‡i _v‡Kb| G kã gvwUi wb‡Pi wewfbœ wkjv¯Íi †_‡K cÖwZdwjZ n‡q wd‡i Av‡m| nvB‡Wªv‡dvb bvgK we‡kl h‡š¿i mvnv‡h¨ cÖwZdwjZ aŸwb aviY Kiv nq| G h‡š¿i gva¨‡g ˆe`y¨wZK e¨envi ¯^qswµqfv‡e cÖwZaŸwbi †jLwPÎ Aw¼Z nq| G †jLwPÎ ch©‡e¶Y K‡i f‚ZvwË¡KMY gvwUi Mfxi Zj‡`‡ki wewfbœ LwbR c`v‡_©i MVb, cÖK…wZ I Ae¯’vb m¤ú‡K© wbwðZ nb|
	DcwiD³ e¨envwiK cÖ‡qvM QvovI AviI wewfbœ Kv‡R A_ev k‡ãi cÖwZaŸwb e¨envi K‡i _vwK|

 cÖkœ -22  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
ivnvZ ivDRvb nvB¯‹z‡j beg †kªwY‡Z c‡o| †m cÖwZw`‡bi g‡Zv mKvj bqUvq ¯‹z‡j †cuŠ‡Q| ¯‹z‡ji KvQvKvwQ wM‡q †m Zvi eÜz dvwng‡K †`‡L wcQ‡b †_‡K wPrKvi K‡i WvKj| Gi mvgvb¨ mgq c‡i ivnvZ Zvi WvKwU cybivq ïb‡Z †cj| hv ¯‹z‡ji †`qv‡j m„wó n‡q‡Q| H w`‡b ZvcgvÎv wQj 300C| cÖwZaŸwb ïb‡Z n‡j k‡ãi Drm I cÖwZdj‡Ki g‡a¨ b~¨bZg `~iZ¡ 16.6 m n‡Z nq|
	[image: ]
	K.	20C ZvcgvÎvq †jvnvi k‡ãi †eM KZ?	1
L.	cÖwZaŸwb Kxfv‡e †kvbv hvq?	2
M.	ivnvZ I ¯‹z‡ji †`qv‡ji by¨bZg `~iZ¡ KZ wQj?	3		
N.	DÏxc‡Ki me©‡kl Dw³wUi h_v_©Zv wbiƒcY Ki|	4


  22bs cª‡kœi DËi  
K.	20C ZvcgvÎvq †jvnvi k‡ãi †eM 5130 ms1|
L.	†Kv‡bv Drm †_‡K m„ó kã `~ieZx© †Kv‡bv gva¨‡g cÖwZdwjZ n‡q g~j kã †_‡K c„_Kfv‡e †kªvZvi Kv‡b †cuŠQ‡j, A_©vr g~j k‡ãi cybive„wË NU‡j cÖwZaŸwbi m„wó nq|
	cÖwZaŸwb ïb‡Z n‡jÑ
	i.	cÖwZaŸwb †kvbvi Rb¨ g~jaŸwb I cÖwZaŸwb †kvbvi ga¨eZx© mg‡qi cv_©K¨ 0.1 †m‡KÛ nIqv cÖ‡qvRb| 
	ii.	kã Drm I cÖwZdj‡Ki ga¨eZx© GKwU b~¨bZg `~iZ¡ 16.6 m _vKv cÖ‡qvRb|
M.	GLv‡b,
	kãvbyf‚wZi ¯’vwqZ¡Kvj, t = 0.1 s
	b~¨bZg `~iZ¡, d = ?
	Avgiv Rvwb, 1C ZvcgvÎv e„w×i Rb¨ cÖwZ †m‡K‡Û k‡ãi †eM 0.6 ms1 e„w× cvq|
	30C G k‡ãi †eM, v =  (332 + 0.6  30) ms–1
		= 350 ms–1
		Avgiv Rvwb, v = 
		ev, 2d = v  t
		  ev, d =  = 
		= 17.5 m
	 ivnvZ I ¯‹z‡ji †`qv‡ji b~¨bZg `~iZ¡ 17.5 m
N.	cÖwZaŸwb †kvbvi Rb¨ †kªvZv Ges cÖwZdj‡Ki g‡a¨ GKUv b~¨bZg `~iZ¡ eRvq ivL‡Z n‡e| †Kv‡bv kã †kvbvi ci cÖvq 0·1 †m‡KÛ ch©šÍ Gi †ik Avgv‡`i gw¯Í‡®‹ _v‡K| GB mgq‡K kãvbyf‚wZi ¯’vwqZ¡Kvj e‡j| 
	ZvB cÖwZaŸwb †kvbvi Rb¨ g~jaŸwb I cÖwZaŸwb †kvbvi ga¨eZx© mg‡qi cv_©K¨ Kgc‡¶ 0·1 †m‡KÛ nIqv cÖ‡qvRb| Gi Kg n‡j g~jaŸwb †_‡K cÖwZaŸwb‡K Avjv`vfv‡e †kvbv hv‡e bv|
	b~¨bZg `~iZ¡ wbY©q : g‡b Kwi, A Ae¯’v‡b Drm Ges B Ae¯’v‡b cÖwZdjK ivLv Av‡Q| A I B Gi ga¨eZx© `~iZ¡ GLb A Ae¯’vb †_‡K kã Drcbœ Ki‡j †mB kã B cÖwZdj‡K evav †c‡q Avevi A Ae¯’v‡b wd‡i Avm‡e|


	A_©vr, kã‡K A †_‡K Drcbœ n‡q I B c„‡ô cÖwZdwjZ n‡q Avevi A Ae¯’v‡b wd‡i Avmvi Rb¨ 2d `~iZ¡ OIS mg‡q AwZµg Ki‡Z n‡e|
	Avgiv Rvwb, `ª“wZ = 
		ev, v = ; †hLv‡b k‡ãi `ª“wZ v
	AZGe, d = 
	evZv‡m k‡ãi `ª“wZ 0°C ZvcgvÎvq 332 ms–1 n‡j, 
	d =  = 16.6 m|
	A_©vr, cÖwZdwjZ kã ev cÖwZaŸwb Avjv`vfv‡e †kvbvi Rb¨ Drm I cÖwZdj‡Ki ga¨eZx© b~¨bZg `~iZ¡ 16·6 m nIqv cÖ‡qvRb|
 cÖkœ-23  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
wP‡Î kã Zi‡½i `ªæwZ evqy I cvwb‡Z h_vµ‡g 332 ms-1 Ges 1452 ms-1|


	[image: ]
	K.	ch©ve„Ë MwZ Kv‡K e‡j?	1
L.	w`‡bi †P‡q iv‡Zi †ejvq k‡ãi †eM †ewk nq †Kb?	2
M.	evqy‡Z Zi½wUi ch©vqKvj wbY©q Ki|	3
N.	DÏxc‡Ki Zi½wUi evqy‡Z I cvwb‡Z Zi½ ˆ`‡N©¨i cv_©K¨ _vK‡jI K¤úv‡¼i †Kv‡bv cv_©K¨ †bB| MvwYwZKfv‡e we‡kølY Ki|	4


  23bs cª‡kœi DËi  
K.	†Kv‡bv MwZkxj e¯‘KYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_i †Kv‡bv wbw`©ó we›`y‡K mgq cici GKB w`K †_‡K AwZµg K‡i, Z‡e †mB MwZ‡K ch©ve„Ë MwZ e‡j|
L.	Avgiv Rvwb, evqyi Av`ª©Zv †e‡o †M‡j k‡ãi †eM †ewk nq| iv‡Zi †ejvq mvaviYZ w`‡bi †P‡q evqy‡Z Av`ª©Zv †ewk _v‡K| ZvB w`‡bi †P‡q iv‡Zi †ejvq k‡ãi †eM †ewk nq|
M.	†`Iqv Av‡Q,
		evqy‡Z k‡ãi †eM, v = 332 ms-1
		Zi½ ˆ`N©¨,  = 4 m
		ch©vqKvj, T = ?
	Avgiv Rvwb, v = f
		ev, 332 ms-1 = f  4 m
		ev, f = 
		 f = 83 Hz
	Avevi,	T = 
		= 
		= 1.2  10-2s
	AZGe, evqy‡Z Zi½wUi ch©vqKvj 1.2  10-2s|
N.	kã GKwU Aby‰`N©¨ Zi½| G Zi½ mÂvj‡bi mgq gva¨‡gi KYv¸‡jvi ms‡KvPb I cÖmviY m„wó nq|
	Avgiv Rvwb, †Kv‡bv wbw`©ó Dr‡mi Rb¨ K¤úv¼ wbw`©ó nq| d‡j wbw`©ó Dr‡mi Zi‡½i wewfbœ gva¨‡g Zi½ ˆ`N©¨ Ges Zi½ †e‡Mi cv_©K¨ n‡jI K¤úv¼ AcwiewZ©Z Ae¯’vq _v‡K|
	evqyi †ÿ‡Î, k‡ãi †eM, v = 332 ms-1
		Zi½ ˆ`N©¨,  = 4 m
		K¤úv¼, f = ?
	cvwb‡ZI kã Zi‡½i K¤úv¼ wbw`©ó _vK‡e Ges Zv 83 Hz n‡e| †Kbbv, Zv‡`i Drm GKB|
	Avgiv Rvwb, GKwU wbw`©ó Dr‡mi GKwU wbw`©ó K¤úv¼ _v‡K|
	AZGe, DÏxc‡Ki Zi½wU evqy‡Z I cvwb‡Z Zi½ ˆ`‡N©¨i cv_©K¨ _vK‡jI K¤úv‡¼i †Kv‡bv cv_©K¨ _vK‡e bv|
 cÖkœ -24  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


wPÎ a I b myikjvKv n‡Z m„ó Zi½ †`Lv‡bv n‡q‡Q| evqy‡Z kã Zi½Ø‡qi †eM 350 ms1|
	[image: ]
	K.	k‡ãi †e‡Mi Dci ZvcgvÎvi cÖfve Kx?	1
L.	K¤úv¼ I ch©vqKv‡ji g‡a¨ m¤úK© ¯’vcb Ki|	2
M.	DÏxc‡Ki Av‡jv‡K evqyi ZvcgvÎv KZ?	3		
N.	a I b myikjvKvi K¤úv‡¼i Zzjbvg~jK we‡kølY Ki|	4


  24bs cª‡kœi DËi  
K.	ZvcgvÎv e„w× †c‡j k‡ãi †eM e„w× cvq| cÖwZ 1C ZvcgvÎv e„w×i Rb¨ evqy‡Z k‡ãi †eM 0.61 ms1 nv‡i e„w× cvq|
L.	g‡b Kwi, †Kv‡bv Zi‡½i ch©vqKvj T Ges K¤úv¼ 
	K¤úv‡¼i msÁvbyhvqx, 
	gva¨‡g †Kv‡bv KYv  msL¨K c~Y© K¤úb m¤úbœ K‡i 1  †m‡K‡Û
	  Ó     Ó          1wU c~Y© K¤úb m¤úbœ K‡i   †m‡K‡Û 
	GKwU c~Y©K¤úb m¤úbœ Ki‡Z †h mgq jv‡M Zv‡K ch©vqKvj e‡j| G‡K T Øviv m~wPZ Kiv nq| 
	myZivs T =   ev,  = 
	A_©vr K¤úv¼ ch©vqKv‡ji e¨¯ÍvbycvwZK|
	GwUB Zi‡½i K¤úv¼ Ges ch©vqKv‡ji m¤úK©|
M.	†`Iqv Av‡Q, evqy‡Z k‡ãi †eM, v = 350 ms1
	awi, evqyi ZvcgvÎv C
	 v = 332 ms1 + 0.6 ms1  
	ev, 350 ms1 = 332 ms1 + 0.6 ms1  
	ev, 0.6 ms1   = 18 ms1
	ev,  = 
	  = 30
	AZGe, evqyi ZvcgvÎv 30C| 
N.	GLv‡b,
	a  myikjvKvi Zi½ ˆ`N©¨, a = 10 cm = 0.1 m
	a  myikjvKvi Øviv m„ó k‡ãi †eM, va = 350 ms1
	b myikjvKvi Zi½ ˆ`N©¨, a = (2  10) cm 
			= 20 cm = 0.2 m
	b myikvjvKvi Øviv m„ó k‡ãi †eM, vb = 350 ms1
	GLb, a I b  myikjvKvi K¤úv¼ h_vµ‡g a I b n‡j, 
	a =  =  = 3500 Hz
	Ges b =  =  = 1750 Hz
	GLv‡b, a >b
	A_©vr, a myikjvKvi K¤úv¼ b myikjvKvi K¤úv¼ A‡cÿv †ewk|

 cÖkœ -25  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
[image: ]
wP‡Î GKwU myZv Av‡›`vwjZ n‡”Q
	[image: ]
	K.	k‡ãvËi Zi½ Kv‡K e‡j?	1
L.	wP‡Î Zi‡½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi †eM Kx mgvb Ges †Kb?	2
M.	Zi½wU 3 s G 456 m AwZµg Ki‡j K¤úv¼ wbY©q Ki|	3		
N.	Zi½wUi we¯Ívi GKB †i‡L Zi½‰`N©¨ A‡a©K Kiv n‡j Zi½wUi †eM I K¤úv‡¼i Kx cwieZ©b n‡eÑ we‡kølY Ki|	4


  25bs cª‡kœi DËi  
K.	†h Zi‡½i K¤úv¼ 20000 Hz Gi †P‡q †ewk Zv‡K k‡ãvËi Zi½ e‡j| 
L.	gva¨‡gi KYv¸‡jvi ¯ú›`‡bi †eM mgvb bq| 
	wP‡Îi Zi½wU AbycÖ¯’ Zi½| GwU Zi½kxl© I Zi½cv` m„wó K‡i gva¨‡gi ga¨ w`‡q P‡j| GRb¨ m‡e©v”P we¯Ívi A-G KYv¸‡jvi ¯ú›`‡bi †eM k~b¨ Ges mvg¨ve¯’vq Zi‡½i Abyf‚wgK Aÿ eivei KYv¸‡jvi ¯ú›`‡bi †eM me©vwaK| 
M.	GLv‡b, Zi½‰`N©¨, = 2 m
		mgq, t= 3 s
		AwZµvšÍ `~iZ¡, s = 456 m
		K¤úv¼, = ?
	GLb, Zi½ †eM, v =  =  ms1
		 v = 152 ms1
	Avgiv Rvwb, v  = 
	ev, = 
	 ev, =  = 76 Hz
	wb‡Y©q K¤úv¼ 76 Hz |
N.	Zi½wUi we¯Ívi GKB †i‡L Zi½‰`N©¨ A‡a©K Kiv n‡j †Kv‡bv †Kv‡bv wbw`©ó gva¨‡g K¤úv¼ wØ¸Y n‡e| 
	Zi½wUi K¤úv¼ A‡a©K Kiv n‡jI Zi½wU c~‡e©i gva¨‡gB AMÖmi n‡”Q| gva¨‡gi cwieZ©b bv nIqvq †e‡Mi †Kv‡bv cwieZ©b n‡e bv| 
	Acic‡ÿ, Avgiv Rvwb, v = . GLv‡b †`Lv hvq K¤úv¼ I Zi½‰`‡N©¨i ¸Ydj n‡”Q †eM| †e‡Mi cwieZ©b bv nIqvq Zi½‰`N©¨ A‡a©K K‡i c~‡e©i b¨vq v †c‡Z n‡j K¤úv¼ wØ¸Y Ki‡Z n‡e| 
	MvwYwZKfv‡eÑ Avgiv cvB, v = 11= 22
		ev, 22= 11
		ev, 2  = 11
		ev, 2= 21
		ev, 2= 2  76 Hz [ 1 = 76Hz] 
		 2= 152 Hz
	myZivs ewY©Z †ÿ‡Î K¤úv¼ cwiewZ©Z n‡q 152 Hz n‡e|
 cÖkœ -26  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
[image: E-2]
	[image: ]
	K.	k‡ãi cÖvej¨ Kv‡K e‡j?	1
L.	myihy³ kã Kx? Gi ˆewkó¨¸‡jv D‡jøL Ki|	2
M.	300 †m‡K‡Û Zi½wUi KZ¸‡jv c~Y© ¯ú›`b n‡e wbY©q Ki|	3		
N.	hw` Zi½wUi we¯Ívi GKB †i‡L K¤úv¼ wØ¸Y Kiv nq Zvn‡j ch©vqKv‡ji ZviZg¨ NU‡e wKbv MvwYwZK we‡kølY K‡i gZvgZ `vI|	4


  26bs cª‡kœi DËi  
K.	kã we¯Ív‡ii Awfgy‡L j¤^fv‡e ivLv GKK †ÿÎd‡ji ga¨ w`‡q cÖwZ †m‡K‡Û †h cwigvY kã cÖevwnZ nq Zv‡K k‡ãi cÖvej¨ ev ZxeªZv e‡j| 
L.	kã Dr‡mi wbqwgZ I ch©vqe„Ë K¤ú‡bi d‡j †h kã Drcbœ nq Ges hv Avgv‡`i Kv‡b kÖæwZgayi e‡j g‡b nq Zv‡K myihy³ kã e‡j|
	myihy³ k‡ãi ˆewkó¨¸‡jv n‡jv :
	1. cÖvej¨ ev ZxeªZv,
	2. Zx²Zv ev cxP Ges
	3. ¸Y ev RvwZ|
M.	DÏxc‡Ki wPÎ n‡Z †`Lv hvq,
	Zi½wU 2ms-G GKwU c~Y© ¯ú›`b m¤úbœ K‡i|
	GLv‡b, ch©vqKvj, T = 2ms
		=  s = 0002 s
	Avgiv Rvwb,  = 
		= 
		= 500 Hz
	A_©vr Zi½wU 1 s -G 500wU c~Y© ¯ú›`b m¤úbœ K‡i|
	 Zi½wU t = 300 s G c~Y© ¯ú›`b n‡e = t wU
		= 500 Hz  300 s
		= 15  105 wU
N.	hw` Zi½wUi we¯Ívi GKB †i‡L K¤úv¼ wØ¸Y Kiv nq
	Z‡e cwiewZ©Z K¤úv¼, = 2 = 2  500 Hz
		= 1000 Hz
	 cwiewZ©Z ch©vqKvj, T = 
		= 
		= 0001 s
		= 1 ms
	myZivs Zi‡½i cÖv_wgK ch©vqKvj, T = 2 ms
	AZGe, Zi½wUi cwiewZ©Z ch©vqKvj c~‡e©i ch©vqKv‡ji    ev 05 ¸Y nq|

 cÖkœ -27  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


mg‡qi mv‡_ GKwU Zi‡½i mvg¨ve¯’vb †_‡K miY cwiewZ©Z nq|
	[image: ]
	K.	Zi½ cv` Kx?	1
L.	Avëªvm‡bvMÖvwd Kxfv‡e †ivM kbv³ K‡i?	2
M.	500 s G Zi½wUi KZ¸‡jv c~Y© ¯ú›`b m¤úbœ n‡e?	3		
N.	hw` Zi½wUi we¯Ívi GKB †i‡L K¤úv¼ wØ¸Y Kiv nq, Z‡e cwiewZ©Z Zi½wUi wPÎ AuvK Ges Gi ch©vqKv‡ji Kx cwieZ©b n‡jv we‡kølY Ki|	4


  27bs cª‡kœi DËi  
K.	AbycÖ¯’ Zi‡½i me©wbgœ we›`y‡K Zi½ cv` e‡j| 
L.	gvby‡li †`‡ni Af¨šÍixY Qwe G·‡i Øviv †hgb †Zvjv hvq †Zgwb k‡ãvËi K¤ú‡bi mvnv‡h¨I Qwe Zz‡j †ivM wbY©q Kiv hvq| GB cÖwµqvi bvg Avëªvm‡bvMÖvwd|
	GB kã †`‡ni Af¨šÍ‡i †cÖiY Kiv nq Ges cÖwZdwjZ kã‡K Av‡jvK kw³‡Z iƒcvšÍi K‡i †Uwjwfk‡bi c`©vq †djv nq| Gi d‡j †ivMvµvšÍ Ask kbv³ Kiv hvq| 
M.	wPÎ n‡Z †`wL, Zi½wU 2ms-G GKwU c~Y© ¯ú›`b m¤úbœ K‡i| GLv‡b T = 2ms =  s = 0.002s Ges  = 
	d‡j Zi½wUi K¤úv¼,  = 
		= 500 Hz
	A_©vr, Zi½wU 1s-G 500wU c~Y© ¯ú›`b m¤úbœ K‡i| 
	 Zi½wU t = 500s G c~Y© ¯ú›`b m¤úbœ Ki‡e = t = 500  500 wU
		= 2.5  105wU
N.	hw` Zi½wUi we¯Ívi GKB †i‡L K¤úv¼ wØ¸Y Kiv nq, Z‡e cwiewZ©Z Zi½wUi wPÎ wbgœiƒc n‡e : 


	GLv‡b, cwiewZ©Z K¤úv¼  = 2 = 1000 Hz
	Zvn‡j, cwiewZ©Z ch©vqKvj, T =  =  = 0001s = 1 ms1
		Zi‡½i cÖv_wgK ch©vqKvj T = 2 ms1
	 Zi½wUi cwiewZ©Z ch©vqKvj c~‡e©i ch©vqKv‡ji  ev 0.5 ¸Y nq| 

 cÖkœ -28  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
[image: ]
wP‡Îi cÖvYxwU 100000 Hz K¤úv¼ m„wói gva¨‡g mvg‡bi w`‡K GwM‡q hv‡”Q| D‡jøL¨, evqy‡Z k‡ãi †eM 332 ms1| 
	[image: ]
	K.	wKWwbi cv_i Acmvi‡Y †Kvb kã e¨envi Kiv nq?	1
L.	k‡ãi cÖwZdjb ej‡Z Kx †evS?	2
M.	cÖvYxwUi m„ó k‡ãi Zi½ ˆ`N©¨ wbY©q Ki|	3		
N.	cÖvYxwUi c_Pjvi †KŠkj we‡kølY Ki|	4


  28bs cª‡kœi DËi  
K.	wKWwbi cv_i Acmvi‡Yi k‡ãvËi K¤ú‡bi kã e¨envi Kiv nq|  
L.	†Kv‡bv Zi½ GKwU mylg gva¨‡gi ga¨ w`‡q Pjvi mgq hw` wfbœ GKwU gva¨‡g evav cvq Zvn‡j Zi½wU c~‡e©i gva¨‡g wd‡i Av‡m, G NUbv‡K cÖwZdjb e‡j| kã GKwU Aby‰`N©¨ Zi½| myZivs kã Zi½ hw` Pjvi c‡_ evavcÖvß nq Zvn‡j ZvI c~‡e©i gva¨‡g wd‡i Av‡m| G‡K k‡ãi cÖwZdjb e‡j| 
	D`vniY¯^iƒc cvnv‡oi cv‡k ev iv‡Z duvKv gv‡Vi g‡a¨ `uvwo‡q †Rv‡i kã Ki‡j cÖwZdj‡bi d‡j GKUz c‡i Zv cybivq †kvbv hvq| 
M.	†`Iqv Av‡Q,
	cÖvYxwUi m„ó K¤úv¼,  = 100000 Hz = 100000 s1
	evqy‡Z k‡ãi †eM, v = 332 ms1
	Zi½ ˆ`N©¨,  = ?
	Avgiv Rvwb, v = 
	ev, = 
		= 
		 = 3.32  103m
	AZGe, cÖvYxwUi m„ó k‡ãi Zi½ ˆ`N©¨ 3.32  103 m|
N.	wP‡Îi cÖvYxwU A_©vr ev`yo k‡ãi cÖwZaŸwbi mvnv‡h¨B c_ P‡j| ev`yo †Pv‡L †`L‡Z cv‡i bv| c‡_ †Kv‡bv cÖwZeÜ‡Ki Dcw¯’wZ wKsev Lv`¨e¯‘i Ae¯’vb wbY©‡q ev`yo k‡ãvËi Zi½ e¨envi K‡i| ev`yo Pjvi mgq µgvMZ wewfbœ K¤úv‡¼i k‡ãvËi Zi½ m„wó K‡i| GB Zi½ Pviw`‡K Qwo‡q c‡o| mvg‡b hw` †Kv‡bv cÖwZeÜK †hgb MvQ ev †`Iqvj _v‡K, Zvn‡j Zv‡Z evav †c‡q GB Zi½ cÖwZdwjZ n‡q ev`y‡oi Kv‡b wd‡i Av‡m| 
	ev`yo Zvi m„ó kã Zi½ I cÖwZaŸwb †kvbvi ga¨Kvi mg‡qi e¨eavb I cÖwZdwjZ k‡ãi cÖK…wZ †_‡K cÖwZeÜ‡Ki Ae¯’vb I AvK…wZ m¤ú‡K© aviYv jvf K‡i Ges c_ Pjvi mgq †mB cÖwZeÜK cwinvi K‡i| †hw`‡K k‡ãvËi Zi‡½i cÖwZaŸwb ïb‡Z cv‡i bv †mB w`‡K †Kv‡bv cÖwZeÜK †bB we‡ePbv K‡i ev`yo †mw`‡K P‡j| A‡bK mgq ˆe`y¨wZK Zv‡ii mwVK Ae¯’vb wbY©q Ki‡Z e¨_© n‡j mgvšÍivj `yB Zv‡ii ga¨ w`‡q D‡o Pjvi mgq †hB gvÎ abvZ¥K I FYvZ¥K Zv‡i ev`y‡oi kix‡ii gva¨‡g ms‡hvM †c‡q hvq †mB gvÎB Zvi kix‡ii ga¨ w`‡q we`y¨r cÖevwnZ nq Avi ev`yo gviv hvq| ZvB gv‡S g‡a¨ ˆe`y¨wZK Zv‡i SzjšÍ giv ev`yo †`Lv hvq|
	AZGe ejv hvq †h, cÖvYxwUi c_ Pjvi cÖavb †KŠkj n‡”Q k‡ãvËi Zi½ m„wó|
cÖkœ -29  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
[image: ]
	[image: ]
	K.	DÏxc‡K e¨eüZ hš¿wUi cy‡iv bvg Kx?	1
L.	hš¿wUi mvnv‡h¨ Kxfv‡e mgy‡`ªi MfxiZv wbY©q Kiv hvq? e¨vL¨v Ki|	2
M.	mgy‡`ªi cvwbi ZvcgvÎv 20C n‡j hš¿wU kã Kivi KZÿY ci cÖwZaŸwb †kvbv hv‡e|	3		
N.	gvbeRxe‡b hš¿wU‡Z e¨eüZ k‡ãi cÖ‡qvRbxqZv we‡kølY Ki|	4


  29bs cª‡kœi DËi  
K.	DÏxc‡K e¨eüZ hš¿wUi cy‡iv bvg Sound Navigation and Ranging. ms‡ÿ‡c SONAR|
L.	cvwbi g‡a¨ GB h‡š¿i mvnv‡h¨ k‡ãvËi K¤úv‡¼i kã Drcbœ K‡i †cÖiY Kiv nq Ges GB kãmgy‡`ªi Zj‡`‡k evav †c‡q Avevi Dc‡i D‡V G‡j MÖvnK h‡š¿i mvnv‡h¨ MÖnY Kiv nq| kã †cÖiY I MÖn‡Yi mgq †iKW© K‡i we‡qvM Ki‡j k‡ãi ågYKvj †ei Kiv nq| 
	aiv hvK, GB mgq t Ges mgy‡`ªi MfxiZv d hw` cvwb‡Z k‡ãi †eM v nq Z‡e, 
	2d = vt
	 d = 
	kã hvIqv I Avmv wg‡j d + d = 2d c_ AwZµg K‡i| GLb k‡ãi †eM †R‡b Dc‡ii mgxKi‡Yi mvnv‡h¨ mgy‡`ªi MfxiZv wbY©q Kiv hvq| 
M.	†`Iqv Av‡Q, mgy‡`ªi MfxiZv, h = 8 km = 8000 m
	20C ZvcgvÎvq cvwb‡Z k‡ãi †eM, v = 1450 ms1
	cÖwZaŸwb †kvbvi cÖ‡qvRbxq mgq, t =?
	Avgiv Rvwb, 2h = v  t
		ev, t =  =  = 1103 s
	AZGe mgy‡`ªi cvwbi ZvcgvÎv 20C n‡j hš¿wU kã Kivi 1103 s ci cÖwZaŸwb †kvbv hv‡e| 
N.	hš¿wU‡Z k‡ãvËi K¤úv‡¼i kã †cÖiY I MÖn‡Yi gva¨‡g mgy‡`ªi MfxiZv wbY©q Kiv nq| D³ kãwU gvbeRxe‡b A‡bK ¸iæZ¡c~Y© Kv‡R e¨eüZ nq| kãwUi cÖ‡qvRbxqZv wb‡P eY©bv Kiv n‡jv :
	Kvc‡oi gqjv cwi®‹vi Kiv : AvRKvj AvaywbK Iqvwks †gwkb Øviv mn‡R Kvco cwi®‹vi Kiv hvq| cvwbi g‡a¨ mvevb ev ¸u‡ov mvevb wgwkªZ K‡i Kvco wfwR‡q †i‡L †mB cvwbi g‡a¨ k‡ãvËi K¤ú‡bi kã †cÖiY Kiv nq| G kã Kvc‡oi gqjv‡K evB‡i †ei K‡i Av‡b Ges Kvco cwi®‹vi n‡q hvq| 
	†ivM wbY©‡q : gvby‡li †`‡ni Af¨šÍixY Qwe G·-†i Øviv †hgb †Zvjv hvq †Zgb k‡ãvËi K¤ú‡bi k‡ãi mvnv‡h¨ Qwe Zz‡j †ivM wbY©q Kiv hvq| G cÖwµqvi bvg Avëªvm‡bvMÖvwd| G kã †`‡ni Af¨šÍ‡i †cÖiY Kiv nq Ges cÖwZdwjZ kã‡K Av‡jvK kw³‡Z iƒcvšÍi K‡i †Uwjwfk‡bi c`©vq †djv nq| d‡j †Kv‡bv †ivM _vK‡j aiv c‡o| 
	wPwKrmv‡ÿ‡Î : `uv‡Zi †¯‹wjs ev cv_i †Zvjvi Rb¨ k‡ãvËi K¤ú‡bi kã e¨eüZ nq| wKWbxi †QvU cv_i †f‡O ¸uov K‡i Zv Acmvi‡Yi Kv‡RI GB kã e¨eüZ nq|
	Ab¨vb¨ Kv‡R : avZe wcÊ ev cv‡Z m~²Zg dvUj AbymÜv‡b, m~² B‡jKUªwbK hš¿cvwZ cwi®‹vi Kivi Kv‡R, ÿwZKi †ivMRxevYy aŸs‡mi Kv‡RI k‡ãvËi K¤ú‡bi kã e¨eüZ nq| 
	AZGe, DcwiD³ Av‡jvPbvi cwi‡cÖwÿ‡Z Avgiv ej‡Z cvwi †h, hš¿wU‡Z e¨eüZ k‡ãi cÖ‡qvRbxqZv gvbeRxe‡b Acwinvh©| 
cÖkœ-30  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


wP‡Îi A I B `ywU wbw`©ó ¯’vb Ges CD GKwU cvnvo| A Ae¯’v‡b `vwo‡q GKRb evjK †Rv‡i wPrKvi Kij Ges 2s ci cÖwZaŸwb ïb‡Z †cj| Gevi cvnv‡oi w`‡K GKUz GwM‡q B Ae¯’v‡b `uvwo‡q GKBfv‡e †Rv‡i wPrKvi w`j| wKš‘ Gevi cÖwZaŸwb ïb‡Z †cj bv| D‡jøL¨ H mgq H ¯’v‡bi evqyi ZvcgvÎv wQj 30C|
	[image: ]
	K.	k‡ãi K¤ú‡bi mxgv KZ?	1
L.	Zx¶èZv ev cxP ej‡Z Kx †evS?	2
M.	A †_‡K C Ae¯’v‡bi `~iZ¡ wbY©q Ki|	3
N.	B Ae¯’v‡b `uvwo‡q evjKwUi cÖwZaŸwb ïb‡Z bv cvIqvi KviY MvwYwZK hyw³mn e¨vL¨v Ki|	4


 30bs cª‡kœi DËi 
K.	k‡ãZi K¤ú‡bi mxgv 1 Hz †_‡K 20Hz. 
L.	myihy³ k‡ãi †h ˆewkó¨ w`‡q GKB cÖve‡j¨i Lv‡`i myi Ges Pov my‡ii g‡a¨ cv_©K¨ †evSv hvq Zv‡K Zx¶èZv ev cxP e‡j|
	Zx¶èZv Dr‡mi K¤úv‡¼i Dci wbf©i K‡i| K¤úv¼ hZ †ewk nq, myi ZZ Pov nq Ges Zx¶èZv ev wcP ZZ †ewk nq|
M.	GLv‡b, 0C ZvcgvÎvq evqy‡Z k‡ãi †eM = 332 ms1
	Avgiv Rvwb,
	1C ZvcgvÎvq evqy‡Z k‡ãi †eM e„w× cvq 06 ms1
	 30C ZvcgvÎv e„w×i Rb¨ evqy‡Z k‡ãi †eM,
	v = 332 ms1 + 06 ms1  30
		= 350 ms1
	mgq, t = 02 s
	B †_‡K C Ae¯’v‡bi `~iZ¡, BC = 17m
	A †_‡K C Ae¯’v‡bi `~iZ¡, AC = ?
	Avgiv Rvwb,
			2d = v  t
	ev,	d = 
	ev,	AB + BC =     [ d = AB + BC]
	ev,	AC =   [ AC = AB + BC]
	 AC = 35 m
	AZGe, A †_‡K C Ae¯’v‡bi `~iZ¡ 35 m
N.	GLv‡b, AC = 35 m [ÔMÕ †_‡K]
		BC = 17m
	Avevi, 30C ZvcgvÎvq B n‡Z C Gi cÖwZaŸwb ïb‡Z by¨bZg `~iZ¡, d =  = 
	 d = 175 m
  	†h‡nZz B n‡Z C Gi ga¨eZ©x `~iZ¡ 17m, ZvB B Ae¯’v‡b `uvwo‡q evjKwU cÖwZaŸwb ïb‡Z cv‡e bv|

cÖkœ -31  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


	[image: ]
	K.	1bs wP‡Îi Zi½ Kx ai‡bi?	1
L.	2 bs Zi‡½i mÂvjb cÖwµqv e¨vL¨v Ki|	2
M.	wØZxq Zi½wUi †eM wbY©q Ki|	3		
N.	1 Ges 2 bs Zi‡½i ˆewkó¨ we‡kølY Ki|	4


  31bs cª‡kœi DËi  
K.	1bs wP‡Î w¯cÖs‡qi Av‡›`vjb †`Lv‡bv n‡q‡Q| w¯cÖs‡qi Av‡›`vjb GKwU Aby‰`N©¨ Zi½|
L.	2bs wP‡Îi Zi½ n‡”Q AbycÖ¯’ Zi½| 
	wP‡Î Zi½ cÖev‡ni gva¨g n‡”Q myZv| GLv‡b GKwU myZv Zi½ cÖev‡ni w`‡Ki mv‡_ mg‡Kv‡Y Dci-wb‡P ¯úw›`Z n‡”Q| myZvi cÖ‡Z¨KwU KYvi ¯ú›`‡bi AwfgyL Zi‡½i MwZ Awfgy‡Li mv‡_ mg‡Kv‡Y Av‡Q| GwU Zi½kxl© I Zi½cv` Drcbœ K‡i mÂvwjZ nq|
M.	GLv‡b, Zi½ ˆ`N©¨,  = 50 cm = 0.5 m
		K¤úv¼,  = 50 Hz
		Zi½ †eM, v = ?
	Avgiv Rvwb, v = 
	= 50 Hz  0.5 m
	= 25 ms1
	wb‡Y©q Zi½wUi †eM 25 ms1
N.	1bs I 2bs Zi½ h_vµ‡g Aby‰`N©¨ Zi½ Ges AbycÖ¯’ Zi½| wb‡P G‡`i ˆewkó¨ Av‡jvPbv Kiv n‡jv :
	1bs wP‡Îi Zi‡½i ˆewkó¨ (Aby‰`N©¨ Zi½):
	1.	†h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mgvšÍiv‡j AMÖmi nq, ZvB Aby‰`N©¨ Zi½|
	2.	ms‡KvPb I cÖmvi‡Yi gva¨‡g Zi½ mÂvwjZ nq|
	3.	GKwU ms‡KvPb I GKwU cÖmviY wb‡q Zi½ ˆ`N©¨ MwVZ|
	2bs wP‡Îi Zi‡½i ˆewkó¨ (AbycÖ¯’ Zi½):
	1.	†h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq, ZvB AbycÖ¯’ Zi½|
	2.	gva¨‡g Zi½kxl© I Zi½cv` Drcbœ K‡i mÂvwjZ nq|
	3.	GKwU Zi½kxl© I GKwU Zi½cv` wb‡q Zi½ ˆ`N©¨ MwVZ|
 cÖkœ-32  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
cvwb‡Z k‡ãi †eM 1450 ms-1 Ges †jvnv‡Z †eM cvwbi 36 ¸Y| AB cvB‡ci A cÖv‡šÍ GKwU kã m„wó Ki‡j B cÖv‡šÍ GKwU kã m„wó Ki‡j B cÖv‡šÍ `ywU kã †kvbv hvq|


	[image: ]
	K.	cÖwZaŸwb Kv‡K e‡j?	1
L.	cvwbi Zi½ I evqyi Zi‡½i g‡a¨ 4wU cv_©K¨ †jL|	2
M.	B cÖv‡šÍ m„ó kãwUi mg‡qi e¨eavb KZ?	3
N.	hw` cvB‡ci ˆ`N©¨ 60% n«vm Kiv nq Ges G‡Z cvwbi cwie‡Z© 25C ZvcgvÎvi evqy ivLv nq, Zvn‡j B cÖv‡šÍ `ywU kã †kvbv hv‡e wK bv MvwYwZKfv‡e we‡kølY Ki|	4


  32bs cª‡kœi DËi  
K.	hLb †Kv‡bv kã g~j kã †_‡K Avjv`v n‡q g~j k‡ãi cybive„wË K‡i, ZLb H cÖwZdwjZ kã‡K cÖwZaŸwb e‡j|
L.	cvwbi Zi½ I evqyi Zi‡½i g‡a¨ 4wU cv_©K¨ wb‡P D‡jøL Kiv nj|
	cvwbi Zi½
	evqyi Zi½

	1. 	GwU AbycÖ¯’ Zi½|
	1. 	GwU Aby‰`N©¨ Zi½|

	2. 	Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq|
	2.	Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mgvšÍiv‡j AMÖmi nq|

	3. Zi½ cÖev‡n gva¨‡gi Zi½ kxl© ev Zi½ cv‡`i m„wó nq|
	3. Zi½ cÖev‡n gva¨‡gi ms‡KvPb I cÖmviY m„wó nq|

	4. gva¨‡g Gi mgeZ©b ev †cvjvib N‡U|
	4. gva¨‡g Gi mgeZ©b ev †cvjvib N‡U bv|


M.	†`Iqv Av‡Q, 
		cvwb‡Z k‡ãi †eM, v2	= 1450 ms-1
		†jvnv‡Z k‡ãi †eM, v1 = 1450 ms-1  3.6
			= 5220 ms-1
		k‡ãi AwZµvšÍ `~iZ¡, s	= AB Gi ˆ`N©¨
			= 12 km
			= 1200 m
	A cÖv‡šÍ m„ó kã †jvnv gva¨‡g t1 †m‡KÛ mg‡q Ges cvwb gva¨‡g t2  †m‡KÛ mg‡q B cÖv‡šÍ †cuŠ‡Q| B cÖv‡šÍ m„ó kã `ywUi mg‡qi e¨eavb, t = t2  t1
	A cÖv‡šÍi †ÿ‡Î, t1 = 
		= 
		= 02298 s
	B cÖv‡šÍi †ÿ‡Î, t2 = 
		= 
		= 08275 s
	 kã `ywUi mg‡qi e¨eavb,
		 t = t2  t1
		= (08275  02298) s
		= 05977 s
N.	Avgiv Rvwb,
		0C ZvcgvÎvq evqy‡Z k‡ãi †eM 332 ms-1
		1C ZvcgvÎv e„w×i Rb¨ k‡ãi †eM 06 ms-1 K‡i e„w× cvq|
	 25C ZvcgvÎvq evqy‡Z k‡ãi †eM,
		v = (332 + 06  25) ms-1
		= 347 ms-1
	`~iZ¡, s = 12 km  12 km Gi 60%
		= 12 km  072 km
		= 048 km = 480 m
	mgq, t1 = ?
	evqy gva¨‡g kã A cÖvšÍ n‡Z B cÖv‡šÍ †cuŠQv‡Z cÖ‡qvRbxq,
		 t1 = 
		= 
		= 1383 s
	Avevi, †jvnv gva¨‡g kã A cÖvšÍ n‡Z B cÖv‡šÍ †cuŠQv‡Z cÖ‡qvRbxq mgq,
		t2 = 
		= 
		= 0092 s
	GLv‡b,
k‡ãi †eM, v2 = 1450 ms-1  3
	= 5220
`~iZ¡, s = 480 m


	 mg‡qi e¨eavb, t = t1  t2
		= 1383 s  0092 s
		= 1291 s
	hv kãvbyf‚wZi ¯’vwqZ¡Kvj 01 s A‡cÿv †ewk|
	myZivs B cÖv‡šÍ `ywU kã †kvbv hv‡e|
 cÖkœ-33  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :


P I Q gva¨‡g Zi½‰`‡N©¨i cv_©K¨ 04 m|
	[image: ]
	K.	Aby‰`N©¨ Zi½ Kv‡K e‡j?	1
L.	evqy A‡cÿv cvwb‡Z k‡ãi †eM †ewk †Kb?	2
M.	Q gva¨‡g k‡ãi ch©vqKvj KZ?	3
N.	P I Q gva¨‡g kãwU 30wU K¤ú‡bi Rb¨ AwZµvšÍ `~i‡Z¡i cv_©K¨ KZ n‡e? MvwYwZKfv‡e †`LvI|	4


  33bs cª‡kœi DËi  
K.	†h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mgvšÍiv‡j AMÖmi nq, †mB Zi½‡K Aby‰`N©¨ Zi½ e‡j| †hgb : kã Zi½|
L.	evqy A‡cÿv cvwbi NbZ¡ †ewk nIqvq evqyi †P‡q cvwb‡Z k‡ãi †eM †ewk|
	†Kv‡bv gva¨‡g k‡ãi †eM H gva¨‡gi Nb‡Z¡i Ici wbf©i K‡i| †h gva¨‡gi NbZ¡ hZ †ewk †m gva¨‡g k‡ãi †eMI ZZ †ewk| †h‡nZz evqy A‡cÿv cvwbi NbZ¡ †ewk|
M.	†`Iqv Av‡Q,
	P gva¨‡g k‡ãi †eM, vP = 350 ms-1
	Q gva¨‡g k‡ãi †eM, vQ = 400 ms-1
	P gva¨‡g Zi½‰`N©¨ = P
	Q gva¨‡g Zi½‰`N©¨ = Q
  	P I Q gva¨‡g Zi½‰`‡N©¨i cv_©K¨, P  Q = 04 m
		                           ------------- (i)
(i) bs †_‡K cvB,
		 Q    P = 04 m
	ev,	   = 04 m             [ = ]
	ev,	 = 0.4 m
	ev,	 = 04 m
	ev,	 = 04 m
	ev,	f = 
		 f = 125 Hz
	Avgiv Rvwb, T	= 
				= 
				= 8  10-3 s
	AZGe, Q gva¨‡g ch©vqKvj 8  10-3 s|
N.	†`Iqv Av‡Q,
	P gva¨‡g k‡ãi †eM, vP = 350 ms-1
	Q gva¨‡g k‡ãi †eM, vQ = 400 ms-1
	ÔMÕ bs n‡Z cvB, K¤úv¼, f = 125 Hz
	K¤úb msL¨v, N = 30
	 P gva¨‡g k‡ãi Zi½ ˆ`N©¨, P =  =  = 28 m
	 Q gva¨‡g k‡ãi Zi½ ˆ`N©¨, Q = 28 m + 04 m = 3.2 m
	P gva¨‡g 30wU K¤ú‡bi Rb¨ AwZµvšÍ `~iZ¡,
		SP = NP = 30  28 m = 84 m
	Q gva¨‡g 30wU K¤ú‡bi Rb¨ AwZµvšÍ `~iZ¡,
		SQ = NQ = 30  32 m = 96 m
	 P I Q gva¨‡g AwZµvšÍ `~i‡Z¡i cv_©K¨ = 96 m − 84 m
		= 12 m 
	myZivs, P I Q gva¨‡g AwZµvšÍ `~i‡Z¡i cv_©K¨ n‡e 12 m|
 cÖkœ-34  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
GKwU e¯‘ evZv‡m †h kã m„wó K‡i Zvi Zi½ ˆ`N©¨ 002 m| evZv‡m k‡ãi †eM 332 ms-1|
	[image: ]
	K.	†eZvi Zi½ Kx ai‡bi?	1
L.	AvKv‡k we`y¨r PgKv‡bvi wKQzÿY c‡i kã †kvbv hvq †Kb?	2
M.	DÏxc‡Ki kãwUi K¤úv¼ wbY©q Ki|	3
N.	D³ e¯‘i cvwb‡Z m„ó kã DÏxc‡Ki m„ó k‡ãi †P‡q KZ¸Y `ªæZ P‡j MvwYwZK we‡kølY Ki| (cvwb‡Z k‡ãi Zi½ ˆ`N©¨ = 875 cm)	4


  34bs cª‡kœi DËi  
K.	†eZvi Zi½ n‡jv AbycÖ¯’ ev Avo Zi½| 
L.	k‡ãi `~iZ¡ AwZµg Ki‡Z wKQz mgq jv‡M I e‡j AvKv‡k we`y¨r PgKv‡bvi wKQzÿY c‡i kã †kvbv hvq| 
	Avgiv Rvwb, kã wbw`©ó gva¨‡g GKwU wbw`©ó †e‡M AwZµg K‡i| ZvB AvKv‡k we`y¨r PgKv‡bvi ci †gN I c„w_exi ga¨Kvi `~iZ¡ AwZµg Ki‡Z k‡ãi wKQz mgq †ewk jv‡M| wKš‘ Av‡jvi †ÿ‡Î `~iZ¡ AwZµg Ki‡Z †Kv‡bv mgq jv‡M bv e‡j aiv hvq KviY Av‡jv cÖwZ †m‡K‡Û cÖvq wZb jÿ wK‡jvwgUvi `~iZ¡ AwZµg K‡i|
M.	†`Iqv Av‡Q,
		Zi½‰`N©¨,  = 002 m
		evZv‡m k‡ãi †eM, v = 332 ms-1
		k‡ãi K¤úv¼, f = ?
	Avgiv Rvwb, v = f
		ev, 332 ms-1 = f  002 m
		ev, f =  
		 f = 16600 Hz
	AZGe, k‡ãi K¤úv¼ 16600 Hz
N.	†`Iqv Av‡Q,
		evZv‡m k‡ãi †eM, va = 332 ms-1
		evZv‡m k‡ãi Zi½‰`N©¨, a = 002 m
		cvwb‡Z k‡ãi †eM = vw
		cvwb‡Z k‡ãi Zi½‰`N©¨, w = 875 cm = 0.0875 m
		Dfq gva¨‡g k‡ãi K¤úv¼ = f
	Avgiv Rvwb, va = fa
		ev, f =  ............... (i)
	Ges 	vw = fw
		ev, f =  .............. (ii)
	mgxKiY (i) I (ii) n‡Z cvB,
		
	ev, vw = 
	ev, vw = 
		 vw = 14525 ms-1
	A_©vr kã evZv‡mi †P‡q cvwb‡Z  ¸Y
		ev 4375 ¸Y `ªæZ P‡j|
cÖkœ - 35  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKRb e¨w³ GKwU DuPz †`qv‡ji w`‡K 54 kmh1 †e‡M †`Šov‡”Q| †`qvj n‡Z 1735 km `~‡i _vKv Ae¯’v‡b †m wc¯Íj n‡Z ¸wj Qzuoj| wKQz mgq ci †m H ¸wji cÖwZaŸwb ïbj|
	[image: ]
	K.	cÖwZaŸwb Kv‡K e‡j?	1
L.	mKj cÖwZdjbB k‡ãi cÖwZaŸwb bq- e¨vL¨v K‡i|	2
M.	DÏxc‡Ki `~iZ¡ AwZµg‡Y k‡ãi †gvU 5 †m‡KÛ mgq jvM‡j H w`‡bi ZvcgvÎv  KZ?	3		
N.	H e¨w³ KLb I †Kv_vq ¸wji k‡ãi cÖwZaŸwb ïb‡e? MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI|	4


  35bs cª‡kœi DËi  
K.	hLb †Kv‡bv kã g~j †_‡K Avjv`v n‡q g~j k‡ãi cybive„wË K‡i, ZLb H cÖwZdwjZ kã‡K cÖwZaŸwb e‡j|
L.	†Kv‡bv ÿY¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi †ik cÖvq 0.1 †m‡KÛ hver Avgv‡`i gw¯Í‡®‹ †_‡K hvq| G‡K kãvbyf‚wZi ¯’vqxZ¡Kvj e‡j| k‡ãi cÖwZaŸwb ïb‡Z n‡j cÖwZdjK‡K Drm †_‡K Ggb `~i‡Z¡ ivL‡Z n‡e hv‡Z g~j kã cÖwZdwjZ n‡q Kv‡b wd‡i Avm‡Z AšÍZ 0.1 †m‡KÛ mgq †bB| 01 †m‡K‡Ûi †P‡q Kg mg‡q AvMZ cÖwZdwjZ k‡ãi cÖwZaŸwb †kvbv hv‡e bv| d‡j mKj cÖwZdwjZ k‡ãi cÖwZaŸwb †kvbv hvq bv|
M.	†`Iqv Av‡Q, †`qv‡ji `~iZ¡, h = 1735 km
		= 1735  103m
		cÖ‡qvRbxq mgq, t = 53
		k‡ãi †eM, v = ?
	Avgiv Rvwb, h = vt
		ev, v = 
		ev, v = 
		 v = 347ms1
	awi, H w`‡bi ZvcgvÎv wQj, C
	Avgiv Rvwb,
	1C ZvcgvÎv e„w×i Rb¨ k‡ãi †eM 06ms1 e„w× cvq|
	 347ms1 = 332ms1 + 06ms1  
	ev, 06 ms1   = 347 ms1  332ms1
	  = 25C
	AZGe, H w`‡bi ZvcgvÎv wQj 25C|
N.	g‡b Kwi, kã Drcbœ Kivi ¯’vb †_‡K x wgUvi GwM‡q hvevi ci †jvKwU cÖwZaŸwb ïb‡Z cv‡e|
	†jvKwUi †eM, v1 = 54 kmh1 = 15 ms1
	k‡ãi †eM, vs = 347 ms1 [ÔMÕ †_‡K]
	GLb, x `~iZ¡ AwZµg Ki‡Z †jvKwUi cÖ‡qvRbxq mgq, t1 =  
	†h‡nZz, ¸wj †Quvovi RvqMv n‡Z †`qv‡ji `~iZ¡ 1735 km ev, 1735  103m ZvB cÖwZaŸwb ïb‡Z n‡j kã‡K (1735  103 + 1735  103) `~iZ¡ AwZµg Ki‡Z k‡ãi cÖ‡qvRbxq mgq, 
t2 = 
	cÖkœg‡Z, t1 = t2
	ev,  = 
	ev,  = 
	ev, 347x = 15(3470  x)
	ev, 2313x = 3470  x
	ev, 2413x = 3470
	ev, x = 1438 m
	 t1 =  = 9.59 s
	AZeG, H e¨w³ ¸wj Kivi ¯’vb †_‡K 1438 m GwM‡q hvIqvi 959 s mgq ci cÖwZaŸwb ïb‡e|
 cÖkœ -36  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
A Ae¯’vb `uvwo‡q _vKv e¨w³ GKwU kã Drcbœ Kivq B Ae¯’v‡b `uvwo‡q _vKv e¨w³ 0.12 †m‡KÛ Gi e¨eav‡b `ywU kã ïb‡Z cvq|


	[image: ]
	K.	kã Kx?	1
L.	Aby‰`N©¨ I AbycÖ¯’ Zi‡½i g‡a¨ `ywU cv_©K¨ †jL|	2
M.	A I B Gi ga¨eZx© `~iZ¡ wbY©q Ki|	3		
N.	B Ae¯’v‡bi e¨w³ kã Ki‡Z Ki‡Z C Gi w`‡K †`Šov‡Z _vK‡j B I C ga¨eZx© me©wbgœ KZ `~iZ¡ ch©šÍ A Ae¯’v‡b `uvwo‡q _vKv e¨w³ cÖwZaŸwb ïb‡Z cv‡e?	4


  36bs cª‡kœi DËi  
K.	hv Avgv‡`i Kv‡b kªe‡Yi Abyf‚wZ RvMvq Zv kã|
L.	Aby‰`N©¨ I AbycÖ¯’ Zi‡½i g‡a¨ `ywU cv_©K¨ wb‡P D‡jøL Kiv n‡jv : 
	Aby‰`N©¨ Zi½
	AbycÖ¯’ Zi½

	1. †h Zi‡½i †ÿ‡Î Ro gva¨‡gi KYv¸‡jvi K¤ú‡bi w`K Zi½ cÖev‡ni w`‡Ki mv‡_ mgvšÍivj nq, Zv‡K Aby‰`N©¨ Zi½ e‡j|
	1. †h Zi‡½i †ÿ‡Î Ro gva¨‡gi KYv¸‡jvi K¤ú‡bi w`K Zi½ cÖev‡ni w`‡Ki mv‡_ mg‡KvYx nq, Zv‡K AbycÖ¯’ Zi½ e‡j|

	2. Zi½ cÖev‡n gva¨‡gi ms‡KvPb I cÖmviY m„wó nq|
	2. Zi½ cÖev‡n gva¨‡gi Zi½kxl© ev Zi½cv‡`i m„wó nq|


M.	GLv‡b, evZv‡mi ZvcgvÎvq 20C
	 k‡ãi †eM, v = (332 + 06  20) ms1 = 344 ms1
	GLb, k‡ãi B  †_‡K C †Z wM‡q Avevi B †Z wd‡i Avm‡Z mgq jv‡M =  =  s
	GLb, A  I B Gi ga¨eZx© `~iZ¡ d n‡j, 
		   = 012
	     d = 672 m
	AZGe, A I B Gi ga¨eZx© `~iZ¡ 672 m|
N.	evqy‡Z k‡ãi †eM, v = 344 ms1
	GLb, A Ae¯’v‡bi e¨w³ g~j kã I cÖwZaŸwbi ga¨Kvi e¨eavb me©wbgœ 01 s  _vKv Ae¯’vq cÖwZaŸwb kyb‡Z cv‡e| 
	GLv‡b, AC Gi ga¨eZx© `~iZ¡ = (24 + 672) m 
		= 3072 m
	awi, B  I C Gi ga¨eZx© `~iZ¡ me©wbgœ x wgUvi n‡j A Ae¯’v‡bi e¨w³ cÖwZaŸwb ïb‡Z cv‡e|
	cÖkœg‡Z,  = 01
		ev,  (3072 + x  3072 + x) = 01
		ev,   2x = 01
		ev, 2x = 01  v
		ev, 2x = 01  344	[ÔLÕn‡Z gvb ewm‡q]
		ev, x = 
		 x = 172 m
	AZGe, B I C Gi ga¨eZx© `~iZ¡ me©wbgœ 172 m n‡j
	A Ae¯’v‡bi e¨w³ cÖwZaŸwb ïb‡Z cv‡e|
cÖkœ -37  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


k‡ãi Drm †_‡K cvnv‡oi `~iZ¡ 17m Ges Hw`b evqyi ZvcgvÎv 25C|
	[image: ]
	K.	kªve¨Zvi mxgv Kv‡K e‡j?	1
L.	mij †`vj‡Ki MwZ ¯ú›`b MwZ e¨vL¨v Ki|	2
M.	D³ k‡ãi K¤úv¼ wbY©q Ki|	3		
N.	S Ae¯’v‡b `uvwo‡q _vKv †Kv‡bv e¨w³ c‡ÿ cÖwZaŸwb †kvbv m¤¢e wKbv MvwYwZK we‡køl‡Yi mvnv‡h¨ gZvgZ `vI|	4


  37bs cª‡kœi DËi  
K.	K¤úv‡¼i †h mxgv ch©šÍ m„ó kã kªe‡Yi Abyf‚wZ Rb¥vq, †mB wbw`©ó mxgv‡K kªve¨Zvi mxgv e‡j| 
L.	ch©ve„Ë MwZm¤úbœ †Kv‡bv KYv hw` ch©vqKv‡ji A‡a©K mgq GKw`‡K P‡j Ges evwK A‡a©K mgq wecixZ w`‡K P‡j Z‡e †mB MwZ‡K ¯ú›`b MwZ e‡j| mij †`vj‡Ki MwZ ¯ú›`b MwZ| KviY, GKwU `„p Aej¤^‡b GKwU mij †`vjK‡K Szwj‡q w`‡q D³ mij †`vjK‡K †U‡b †Q‡o w`‡j GwU mij Qw›`Z ¯ú›`‡b `yj‡Z _vK‡e| ZvB mij †`vj‡Ki MwZ ¯ú›`b MwZ| 
M. 	†`Iqv Av‡Q, 
	k‡ãi Zi½‰`N©¨,  = 2 m
	k‡ãi K¤úv¼,  = ?
	Avgiv Rvwb, 0C ZvcgvÎvq evqy‡Z k‡ãi †eM 332 ms1
	 Avevi, 1C ev 1K ZvcgvÎv evo‡j evZv‡m k‡ãi `ªæwZ cÖvq 0.6 ms1 e„w× cvq|
	 25C ZvcgvÎvq evo‡Z k‡ãi †eM,
		v = (25  06 + 332)ms1 = 347ms1
	Avgiv Rvwb, v =  
		 ev,  =  =  
			= 173.5 Hz
	 k‡ãi K¤úv¼ 1735 Hz
N.	DÏxc‡K DwjøwLZ cÖwZdjK †_‡K Dr‡mi `~iZ¡ 17m Ges evqyi ZvcgvÎv 25C
	ÔMÕ bs n‡Z cvB, 25 C ZvcgvÎvq evqy‡Z k‡ãi †eM 347 ms1| Avgiv Rvwb, †Kv‡bv ÿY¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB  k‡ãi Abyf‚wZ 0.1 †m‡KÛ ch©šÍ Avgv‡`i gw¯Í‡®‹ †_‡K hvq| G‡K kãvbyf‚wZi ¯’vwqZ¡Kvj e‡j| G mgq Ab¨ kã Kv‡b G‡m †cŠQ‡j Zv Avgiv kyb‡Z  cvB bv| 
	AZGe, S Ae¯’vb †_‡K cÖwZaŸwb †kvbv m¤¢e n‡e hw` g~j kã cÖwZdwjZ n‡q Kv‡b wd‡i Avm‡Z AšÍZ 0.1 †m‡KÛ mgq †bq| GLb 25C ZvcgvÎvq evqy‡Z k‡ãi †eM 347 ms1, Zvn‡j 01 †m‡K‡Û k‡ãi AwZµvšÍ `~iZ¡ = (347 01)m 
		= 347m |
		S Ae¯’vb I cÖwZdj‡Ki ga¨eZx© b~¨bZg `~iZ¡ cÖ‡qvRb  m = 1735 m|
	 †h‡nZz, 17 m <1735 m| AZGe S Ae¯’vb †_‡K cÖwZaŸwb †kvbv m¤¢e bq|
 cÖkœ -38  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
	cv‡ki Kz‡ci gy‡L GKwU ÿY¯’vqx kã Kiv n‡jv| kãwU cvwbi DcwiZ‡j euvav †c‡q wd‡i G‡jv| Hw`b k‡ãi †eM wQj 344 m/s
	[image: Untitled-88]

	[image: ]
	K.	cÖwZaŸwb Kv‡K e‡j?	1
L.	kã Aby‰`N©¨ Zi½ †Kb e¨vL¨v Ki|	2
M.	cÖwZaŸwb ïb‡Z KZ mgq cÖ‡qvRb n‡e?	3		
N.	me‡P‡q Kg mg‡q cÖwZaŸwb ïb‡Z n‡j cvwbi D”PZv h Gi gvb Kxiƒc nIqv DwPZ e‡j Zzwg g‡b Ki? e¨vL¨v Ki|	4


  38bs cª‡kœi DËi  
K.	†Kv‡bv Drm †_‡K m„ó kã hw` `~ieZx© †Kv‡bv gva¨‡g evav †c‡q Dr‡mi Kv‡Q wd‡i Av‡m ZLb g~j aŸwbi †h cybive„wË nq Zv‡K k‡ãi cÖwZaŸwb e‡j| 
L.	Avgiv Rvwb, †h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mgvšÍiv‡j AMÖmi nq, †mB Zi½‡K Aby‰`N©¨ Zi½ e‡j| kã Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mgvšÍiv‡j AMÖmi nq Ges ms‡KvPb I cÖmvi‡Yi gva¨‡g kw³ mÂvjb K‡i, hv Aby‰`N©¨ Zi‡½i ˆewkó¨i Abyiƒc|
	myZivs kã Aby‰`N©¨ Zi½|
M.	†`Iqv Av‡Q, 
		k‡ãi †eM, v = 344 ms1
		K‚‡ci cvwb c„‡ôi MfxiZv, H = 30 m
		cÖwZaŸwb †kvbvi mgq, t = ?
	Avgiv Rvwb, 2H = v  t
		ev, t =  =  = 0174s
	AZGe, cÖwZaŸwb ïb‡Z 0174 s mgq cÖ‡qvRb|
N.	me‡P‡q Kg mg‡q cÖwZaŸwb †kvbvi mgq, t1 = 01 s
	k‡ãi †eM, v = 344 ms1
	GLb, cvwb c„‡ôi MfxiZv h1  n‡j, 
	2h1 = v  t1
	ev, h1 = 
		= 
		= 172m
	 cvwbi D”PZv evov‡Z n‡e = (30 172)m = 12.8 m
	 cvwbi D”PZv h Gi gvb n‡Z n‡e = (15 + 12.8)m = 27.8 m
	AZGe, b~¨bZg mg‡q cÖwZaŸwb ïb‡Z n‡j cvwbi D”PZv 
h Gi gvb 27.8 m n‡Z n‡e|
 cÖkœ - 39  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
mÜ¨v b`x‡Z GKwU hvÎxwenxb jÂ S‡o Wz‡e †Mj| bexb jÂ D×vi Awfhvb †`L‡Z wM‡q GK ch©v‡q †Rv‡o nvZZvwj w`j Ges 2 s ci cÖwZaŸwb ïb‡Z †Mj| bexb jÿ Kij SONAR e¨envi K‡i cvwb‡Z kã †cÖiY Kij Ges 3s ci wd‡i G‡jv| Wzeyixiv 1500 m  ˆ`‡N©¨i `wo wb‡q jÂwU euvaj wKš‘ D×vi Awfhvb e¨_© n‡jv| Hw`b evqyi ZvcgvÎv wQj 20C Ges cvwb‡Z k‡ãi †eM 1450ms1|
	[image: ]
	K.	K¤úv¼ Kv‡K e‡j?	1
L.	GKwU j¤^v `woi GK cÖvšÍ a‡i Dci-wbP mÂvwjZ Ki‡j †Kvb ai‡bi Zi½ m„wó nq-e¨vL¨v Ki|	2
M.	b`xi cÖ¯’ wbY©q Ki|	3		
N.	jÂwU D×vi Awfhvb e¨_© nIqvi KviY MvwYwZKfv‡e we‡kølY Ki|	4


  39 bs cª‡kœi DËi  
K.	GKwU K¤úbkxj e¯‘ †_‡K cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j|
L.	GKwU j¤^v `woi GK cÖvšÍ a‡i Dci wbP mÂvwjZ Ki‡j AbycÖ¯’ Zi½ m„wó nq|
	Avgiv Rvwb, †h Zi‡½i †ÿ‡Î Ro gva¨‡gi KYv¸‡jvi K¤ú‡bi w`K Zi½ cÖev‡ni w`‡Ki mv‡_ j¤^fv‡e AMÖmi nq Zv‡K AbycÖ¯’ Zi½ e‡j| GKwU j¤^v `woi GK cÖvšÍ a‡i Dci-wbP mÂvwjZ Ki‡j Zi‡½i MwZi w`K nq Abyf‚wgK A_©vr K¤ú‡bi w`K Zi‡½i MwZi w`‡Ki mv‡_ j¤^fv‡e AMÖmi nq| d‡j AbycÖ¯’ Zi½ m„wó nq|
M.	†`Iqv Av‡Q,
	evqyi ZvcgvÎv = 20C
	1C ZvcgvÎv e„w×‡Z k‡ãi †eM e„w× cvq 0.6 ms1
	 20C ZvcgvÎv e„w×‡Z k‡ãi †eM e„w× cvq
		= (06  20) ms1 = 12 ms1
	0C ZvcgvÎvq k‡ãi †eM = 332 ms1 
	 20C ZvcgvÎvq k‡ãi †eM, v = (332 + 12) ms1 
		= 344 ms1 
	cÖwZaŸwb †kvbvi mgq, t = 2s
	b`xi cÖ¯’, d = ?
	Avgiv Rvwb, 2d = v  t
		ev, 2d = 344 ms1  2s
		ev, d = 
		 d = 344m
	AZGe, b`xi cÖ¯’ 344 m|
N.	jÂwUi D×vi Awfhvb e¨_© nIqvi KviY wb‡P MvwYwZK we‡køl‡Yi gva¨‡g Zz‡j aiv n‡jv-
	†`Iqv Av‡Q,
	cvwb‡Z k‡ãi †eM, v = 1450 ms1
	cÖwZaŸwb †kvbvi mgq, t = 3s
	cvwbi DcwiZj n‡Z j‡Âi `~iZ¡, d = ?
	Avgiv Rvwb,  2d = v  t
		ev, 2d = 1450 ms1  3s
		ev, d = 
		 d = 2175 m
	cvwbi DcwiZj n‡Z j‡Âi MfxiZv 2175m wKš‘ `woi ˆ`N©¨ 1500m| ZvB jÂwUi D×vi Awfhvb e¨_© n‡jv|
 cÖkœ-40  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
b`xi Zx‡i `uvwo‡q Avjx Ges BdwZ `yB eÜz Mí KiwQj| nVvr Avjx nvZZvwj w`‡j 1.25 s ci cÖwZaŸwb †kvbv †Mj| Avjx‡`i evmvq G‡m Zv‡`i N‡i nvZZvwj w`‡q cÖwZaŸwb †kvbvi †Póv Ki‡j, cÖwZaŸwb †kvbv †Mj bv| hw`I b`xi Zxi Ges N‡i ZvcgvÎv GKB wQj|
	[image: ]
	K.	myihy³ kã Kv‡K e‡j?	1
L.	kªve¨Zvi mxgv ej‡Z Kx †evSvq?	2
M.	DÏxc‡K DwjøwLZ cÖwZaŸwb †kvbvi mg‡q evqyi ZvcgvÎv 30°C n‡j b`xwUi cÖk¯ÍZv KZ wK.wg.?	3
N.	Avjx‡`i evmvq cÖwZaŸwb ïb‡Z bv cvIqvi KviY MvwYwZKfv‡e we‡kølY Ki|	4


  40bs cª‡kœi DËi  
K.	kã Dr‡mi wbqwgZ I ch©vqe„Ë K¤ú‡bi d‡j †h kã Drcbœ nq Ges hv Avgv‡`i Kv‡b kÖæwZgayi e‡j g‡b nq Zv‡K myihy³ kã e‡j|
L.	kã Drcbœ Ki‡Z n‡j K¤úb m„wó Ki‡Z nq|
	K¤ú‡bi m„ó kã ïb‡Z n‡j Kw¤úZ e¯‘ hw` cÖwZ †m‡K‡Û 20 evi Kuv‡c Zvn‡j H e¯‘ †_‡K Drcbœ kã †kvbv hv‡e| Avevi K¤úb hw` cÖwZ †m‡K‡Û 20,000 evi Gi †ewk nq Zvn‡j kã †kvbv hv‡e bv|
	myZivs Dr‡mi K¤úv¼ hw` 20 Hz †_‡K 20,000 Hz Gi g‡a¨ _v‡K Zvn‡j m„ó kã †kvbv hvq|
	K¤úv‡¼i GB cvjøv‡K kªve¨Zvi ev mxgv e‡j|
M.	†`Iqv Av‡Q, evqyi ZvcgvÎv = 30°C 
			evqy‡Z k‡ãi †eM, v	= (332 + 06  30) ms-1
						= 350 ms-1 
		cÖwZaŸwb †kvbvi mgq,  t = 125 s 
			    b`xi cÖk¯ÍZv,  d	= ?
	Avgiv Rvwb,	2d = v  t 
			ev, d = 
			= 
			= 21875 m
	AZGe, b`xi cÖk¯ÍZv 21875 m|
N.	Avgiv Rvwb, †Kv‡bv ÿY¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi †ik cÖvq †m‡KÛ hver Avgv‡`i gw¯Í‡®‹ †_‡K hvq| G‡K kãvbyf‚wZi ¯’vqxZ¡Kvj e‡j|
	GB †m‡K‡Ûi g‡a¨ Ab¨ kã Kv‡b G‡m †cuŠQv‡j Zv Avgiv Avjv`v K‡i ïb‡Z cvB bv| myZivs †Kv‡bv ÿY¯’vqx k‡ãi cÖwZaŸwb ïb‡Z n‡j cÖwZdjK‡K Drm †_‡K Ggb `~i‡Z¡ ivL‡Z n‡e hv‡Z g~j kã cÖwZdwjZ n‡q Kv‡b wd‡i Avm‡Z AšÍZ  †m‡KÛ mgq †bq| hw` 0°C ZvcgvÎvq evqy‡Z k‡ãi †eM 332 ms-1 aiv nq Zvn‡j †m‡K‡Û kã 332 m hvq| myZivs  cÖwZdjK‡K †kªvZv †_‡K Kgc‡ÿ m ev 166 m `~i‡Z¡  ivL‡Z n‡e|
	†h‡nZz Avjx‡`i evmvq nvZZvwj †`Iqvi ¯’vb †_‡K †`Iqv‡ji `~iZ¡ 166 m Gi Kg| ZvB cÖwZaŸwb †kvbv hvq wb|

 cÖkœ -41  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
	mygb S Ae¯’v‡b †_‡K kã  Ki‡j 02 s ci Zvi cÖwZaŸwb ïb‡Z cvq| evqyi ZvcgvÎv 30C|
	[image: 331]

	[image: ]
	K.	K¤úv‡¼i GKK †jL|	1
L.	Zi½ †eM I Zi½ ˆ`‡N©¨i g‡a¨ m¤úK© †jL|	2
M.	S Ae¯’vb †_‡K R Gi `~iZ¡ wbY©q Ki|	3		
N.	T Ae¯’vb †_‡K kã Ki‡j cÖwZaŸwb †kvbv hvq bv †Kb? we‡kølY Ki|	4


  41bs cª‡kœi DËi  
K.	K¤úv‡¼i GKK  nvR© (Hz)
L.	Zi½ mÂviYKvix †Kv‡bv KYvi GKwU c~Y© ¯ú›`b m¤úbœ Ki‡Z †h mgq jv‡M, †mB mg‡q Zi½ †h `~iZ¡ AwZµg K‡i Zv‡K Zi½ ˆ`N©¨ () e‡j|
	Avevi, GKwU c~Y© ¯ú›`b m¤úbœ Ki‡Z †h mgq jv‡M Zv‡K ch©vqKvj (T) e‡j| 
	T †m‡K‡Û Zi½ AwZµg K‡i  `~iZ¡
	1     Ó        Ó       Ó      Ó   Ó
	AZGe, msÁvbyhvqx, v =  ............ (i)
	Avevi, Avgiv Rvwb,  = 
			 T =  ............ (ii)
	mgxKiY (i) I (ii) †_‡K cvB, 
		v =  
		 v = 
	A_©vr, Zi½ †eM = K¤úv¼  Zi½ ˆ`N©¨|
M.	Avgiv Rvwb,
	1C ZvcgvÎvq evqy‡Z k‡ãi †eM e„w× cvq 0.6 ms1
	30 C  ZvcgvÎvq evqy‡Z k‡ãi †eM, 
		v = (0.6  30 + 332) ms1
		= 350 ms1
		mgq, t = 0.2 s
	S  †_‡K R Gi `~iZ¡ d, = ? 
		Avgiv Rvwb, d = 
		= 
		= 35 m
	AZGe, Ae¯’vb S †_‡K R Gi `~iZ¡ 35 m
N.	GLv‡b, SR = 35 m  [ÔMÕ †_‡K cÖvß]
		ST = 18 m
	        TR = d = SR  ST = (35 18) m
		= 17 m
	Avevi, 30 C ZvcgvÎvq T  n‡Z R  Gi cÖwZaŸwb ïb‡Z b~¨bZg `~iZ¡, 
		d =  =  = 17.5 m
	 †h‡nZz, cÖwZaŸwb ïb‡Z n‡j T n‡Z R Gi b~¨bZg `~iZ¡ jvM‡e 175 m wKš‘ T  n‡Z R Gi ga¨eZx© `~iZ¡ 17 m, ZvB T Ae¯’vb †_‡K kã Ki‡j cÖwZaŸwb †kvbv hvq bv|
cÖkœ-42   Kwig GKwU cvnv‡oi mvg‡b `uvwo‡q kã Kij Ges 0.12 s ci cÖwZaŸwb ïb‡Z †cj| H ¯’v‡bi evqyi ZvcgvÎv 30C|
	[image: ]
	K.	kã `~lY Kx?	1
L.	mKj cÖwZdwjZ kã †kvbv hvq bv †Kb e¨vL¨v Ki|	2
M.	Kwi‡gi wbKU †_‡K cvnv‡oi `~iZ¡ KZ?	3
N.	Kwig µgvMZ kã Ki‡Z cvnv‡oi w`‡K GwM‡q †h‡Z _vK‡j †kl ch©šÍ cÖwZaŸwb ïb‡Z cv‡e wKbv- MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI|	4


  42bs cª‡kœi DËi  
K.	wewfbœ Drm †_‡K Drcbœ †Rviv‡jv Ges AcÖ‡qvRbxq kã gvby‡li mnbkxjZvi gvÎv Qvwo‡q weiw³ NUbv‡bv Ges ¯^v‡¯’¨i ÿwZmvab KivB n‡jv kã `~lY|
L.	Avgv‡`i kãvbyf‚wZi ¯’vwqZ¡Kvj 01 s| †Kv‡bv Drm †_‡K m„ó kã hw` `~ieZ©x †Kv‡bv gva¨‡g evav †c‡q Dr‡mi Kv‡Q wd‡i Av‡m ZLb g~j aŸwbi †h cybive„wË nq Zv‡K k‡ãi cÖwZaŸwb e‡j| cÖwZaŸwb †kvbvi Rb¨ g~jaŸwb I cÖwZaŸwb †kvbvi ga¨eZ©x mg‡qi cv_©K¨ AšÍZ 01 †m‡KÛ nIqv cÖ‡qvRb| 01  †m‡K‡Ûi †P‡q Kg mg‡q AvMZ cÖwZdwjZ k‡ãi cÖwZaŸwb †kvbv hv‡e bv|
M.	DÏxcK n‡Z,
	cÖwZaŸwb †kvbvi mgq, t = 012 s
	0C ZvcgvÎvi k‡ãi †eM, = 332 ms1
	1C ZvcgvÎv e„w×‡Z k‡ãi †eM e„w× cvq = 06 ms1
	 30C ZvcgvÎvq k‡ãi †eM, v = 332 ms1 + (30  06) ms1
		= 332 ms1 + 18 ms1
		= 350 ms1
	Kwi‡gi wbKU †_‡K cvnv‡oi `~iZ¡, d = ?
	Avgiv Rvwb, v = 
		ev, d =  =  = 21 m
	myZivs, Kwi‡gi wbKU †_‡K cvnv‡oi `~iZ¡ 21 m
N.	Kwig µgvMZ kã Ki‡Z Ki‡Z cvnv‡oi w`‡K GwM‡q †M‡j †kl ch©šÍ cÖwZaŸwb ïb‡Z cv‡e bv|
	wb‡P MvwYwZK we‡køl‡Yi gva¨‡g Avgvi gZvgZ D‡jøL KijvgÑ
	GLv‡b, evqy‡Z k‡ãi `ªæwZ, v = 350 ms1
	cÖwZaŸwb †kvbvi by¨bZg mgq, t = 01 s
		 `~iZ¡, d = ?
	Avgiv Rvwb, k‡ãi `ªæwZ,
		v = 
		ev, d =  =  = 175 m
	A_©vr, cÖwZaŸwb ïb‡Z b~¨bZg `~i‡Z¡i cÖ‡qvRb 175 m|
	Avgiv Rvwb, †Kv‡bv kã †kvbvi ci cÖvq 01 s ch©šÍ Gi †ik Avgv‡`i gw¯Í‡®‹ _v‡K| Kwig kã Ki‡Z Ki‡Z cvnv‡oi w`‡K G‡Mv‡jv Zvi Ges cvnv‡oi ga¨eZ©x `~iZ¡ hw` 175 m Gi †P‡q Kg nq Zvn‡j †m cÖwZaŸwb ïb‡Z cv‡i bv| 
	AZGe, Dc‡ii MvwYwZK we‡kølY n‡Z ejv hvq, Kwig Ges cvnv‡oi ga¨eZ©x `~iZ¡ 175 m Gi †P‡q Kg n‡j †m cÖwZaŸwb ïb‡Z cv‡e bv|
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