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Aa¨vq-7: Zi½ I kã
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· Zi½ (Waves) : †h ch©ve„Ë Av‡›`vjb †Kv‡bv Ro gva¨‡gi GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvwiZ K‡i wKš‘ gva¨‡gi KYv¸‡jv‡K ¯’vbvšÍwiZ K‡i bv Zv‡K Zi½ e‡j|
	D`vniY : cvwbi †XD, evZv‡m av‡bi †ÿ‡Z †XD, kã Zi½, Av‡jvK Zi½, f‚Zi½ (Earth Wave), Zwor Pz¤^K Zi½ BZ¨vw`|
· Zi‡½i ˆewkó¨ (Wave's Characteristics) :
	1.	gva¨‡gi KYvi ¯ú›`b MwZi d‡j Zi½ m„wó nq wKš‘ gva¨‡gi KYv ¯’vbvšÍwiZ 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 I cÖwZmiY I DcwicvZb N‡U|
· ch©vqKvj ev †`vjbKvj (Time Period) : 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| ch©vqKvj‡K T Øviv cÖKvk Kiv nq| Gi GKK †m‡KÛ (s)|
· K¤úv¼ (Frequency) : Zi½ mÂvjbKvix †Kv‡bv KYv GK †m‡K‡Û hZ¸‡jv ¯ú›`b m¤úbœ K‡i Zv‡K K¤úv¼ e‡j| G‡K  Øviv cÖKvk Kiv nq| K¤úv‡¼i GmAvB GKK nvR© (Hertz ev, Hz)
	1Hz = 1 = 1  = 1  = 1s1
· we¯Ívi (Amplitude) : Zi½ mÂvjbKvix †Kv‡bv KYv mvg¨ve¯’vb †_‡K †h‡Kv‡bv GKw`‡K me©vwaK †h `~iZ¡ AwZµg K‡i Zv‡K Zi‡½i we¯Ívi e‡j| we¯Ívi‡K a Øviv cÖKvk Kiv nq| GmAvB ev AvšÍR©vwZK c×wZ‡Z we¯Ív‡ii GKK wgUvi (m)|


· `kv (Phase) : MwZi mg¨K Ae¯’v‡K Zvi `kv e‡j| †Kv‡bv GKwU gyn~‡Z© MwZi mg¨K Ae¯’v ej‡Z H we‡kl gyn~‡Z© KYvwUi miY, †eM, Z¡iY BZ¨vw`  †evSvq|
· Zi½‰`N©¨ (Wave Length) : Zi½ mÂvjbKvix †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‰`N©¨ e‡j| A_©vr cici `ywU Zi½kxl© ev Zi½cv‡`i ga¨eZ©x `~iZ¡ n‡”Q Zi½‰`N©¨|
	Zi½‰`N©¨‡K  Øviv cÖKvk Kiv nq|
	Zi½ †eM (Wave Velocity) : Zi½ wbw`©ó w`‡K GKK mg‡q †h `~iZ¡ AwZµg K‡i Zv‡K Zi½ †eM e‡j|
	AbycÖ¯’ Zi½ (Transverse Wave) : †h Zi½ gva¨‡gi KYv¸‡jv ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq, Zv‡K AbycÖ¯’ Zi½ e‡j| cvwbi Zi½, †eZvi Zi½ BZ¨vw` AbycÖ¯’ ev Avo Zi‡½i D`vniY|
	Aby‰`N©¨ Zi½ (Longitudinal Wave) : †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|
	AbycÖ¯’ Zi½ I Aby‰`N©¨ Zi‡½i g‡a¨ cv_©K¨ :
	AbycÖ¯’ Zi½
	Aby‰`N©¨ Zi½

	1.	†h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq, ZvB AbycÖ¯’ Zi½|
	1.	†h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mgvšÍiv‡j AMÖmi nq, ZvB Aby‰`N©¨ Zi½|

	2.	gva¨‡g Zi½kxl© I Zi½cv` Drcbœ K‡i mÂvwjZ nq|
	2.	ms‡KvPb I cÖmvi‡Yi gva¨‡g Zi½ mÂvwjZ nq|

	3.	GKwU Zi½kxl© I GKwU Zi½cv` wb‡q Zi½ ˆ`N©¨ MwVZ|
	3.	GKwU ms‡KvPb I GKwU cÖmviY wb‡q Zi½ ˆ`N©¨ MwVZ|


· AMÖMvgx Zi½ : hLb †Kv‡bv gva¨‡gi †fZi Av‡›`vjb GK ¯Íi †_‡K Ab¨ ¯Í‡i Zi½ AvKv‡i mÂvwjZ n‡Z n‡Z mvg‡bi w`‡K GKwU wbw`©ó †e‡M AMÖmi nq, ZLb Zv‡K AMÖMvgx Zi½ e‡j|
· kã (Sound) : kã GK cÖKvi kw³, hv GKwU K¤úbkxj e¯‘ n‡Z Drcbœ n‡q H e¯‘msjMœ Ro gva¨‡gi mvnv‡h¨ Avgv‡`i Kv‡b †cuŠ‡Q kÖæwZi Abyf‚wZ Rb¥vq ev Rb¥v‡Z †Póv K‡i| kã w¯’wZ¯’vcK Ro gva¨g Aej¤^b K‡i Zi½ AvKv‡i P‡j|
· k‡ãi DrcwË (Production of Sound) : kã DrcwËi g~j DrmB e¯‘i K¤úb| e¯‘‡Z K¤úb hZÿY _v‡K ZZÿYB Zvi kã wbtmiY nq| G kã wbiew”Qbœ w¯’wZ¯’vcK gva¨‡gi ga¨ w`‡q mÂvwjZ nq Ges Kv‡b †cuŠ‡Q kÖæwZi Abyf‚wZ Rb¥vq|
	nvZ †_‡K †Kv‡bv avZe cvÎ †g‡S‡Z c‡o †M‡j k‡ãi m„wó nq| mv‡_ mv‡_ hw` cvÎwU‡K nvZ w`‡q †P‡c aiv nq Zvn‡j cvÎwUi K¤úb Ges kã `y-B †_‡g hvq| G †_‡K Avgiv ej‡Z cvwi †h, e¯‘i K¤úb †_‡KB k‡ãi D™¢e nq|
· k‡ãi cÖwZdjb (Reflection of Sound) : †Kv‡bv kã Zi½ GKwU mylg gva¨‡gi ga¨ w`‡q Pjvi mgq hw` wfbœ ai‡bi GKwU gva¨‡g evav †c‡q c~‡e©i gva¨‡g wd‡i Av‡m Zvn‡j GB NUbv‡K k‡ãi cÖwZdjb e‡j|
· k‡ãi cÖwZaŸwb (Echo) : †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|
· kªve¨Zvi cvjøv (Audibility Range) : k‡ãi DrcwËi Rb¨ gva¨‡g K¤úb m„wó Ki‡Z nq| Dr‡mi K¤úv¼ 20Hz †_‡K 20,000Hz Gi g‡a¨ mxwgZ _vK‡jB †Kej Avgiv kã ïb‡Z cvB| G‡K kªve¨Zvi cvjøv e‡j|
· k‡ãvËi Zi½ (Ultrasonic Waves) : †h kã Zi‡½i K¤úv¼ 20,000 Hz-Gi †P‡q †ewk Zv‡K k‡ãvËi Zi½ e‡j|
	kã Dr‡mi K¤úb msL¨v cÖwZ †m‡K‡Û 20,000 evi A_©vr K¤úv¼ 20,000 Hz Gi †ewk n‡j Drcbœ kã Avgiv ïb‡Z cvB bv|
· k‡ãZi Zi½ (Infrasonic Waves) : †h kã Zi‡½i K¤úv¼ 20 Hz-Gi †P‡q Kg Zv‡K k‡ãZi Zi½ e‡j| kã Dr‡mi K¤úb msL¨v cÖwZ †m‡K‡Û 20 evi A_©vr K¤úv¼ 20 Hz Gi Kg n‡j Drcbœ kã Avgiv ïb‡Z cvB bv|
· k‡ãvËi Zi‡½i e¨envi (Use of Ultrasonic Waves) :
		mgy‡`ªi MfxiZv wbY©q, wng‰kj, Wy‡evRvnvR BZ¨vw`i Ae¯’vb wbY©q;
		†cvZvkª‡qi gyL †_‡K RvnvR‡K c_ cÖ`k©b;
		†ivM wbY©q I wPwKrmv;
		ÿwZKviK e¨vK‡Uwiqv aŸsm Kiv;
		avZewcÐ ev cv‡Z m~²Zg dvUj AbymÜvb;
		m~² B‡jKUªwbK hš¿cvwZ cwi®‹vi Kiv;
		mvaviYfv‡e wg‡k hvq bv Ggb Zijmg~‡ni (†hgb:  cvwb I cvi`) wgkªY ˆZwi|
· ev`y‡oi c_ Pjv : ev`yo Pjvi mgq µgvMZ wewfbœ K¤úv‡¼i k‡ãvËi Zi½ m„wó K‡i| G Zi½ Pviw`‡K Qwo‡q c‡o| mvg‡b hw` †Kv‡bv cÖwZeÜK _v‡K, Zvn‡j Zv‡K evav †c‡q G Zi½ cÖwZdwjZ n‡q ev`y‡oi Kv‡b wd‡i Av‡m| ev`yo Zvi m„ó k‡ãvËi Zi½ Ges cÖwZaŸwb †kvbvi ga¨Kvi mg‡q e¨eavb I cÖwZdwjZ k‡ãi cÖK…wZ †_‡K cÖwZeÜ‡Ki Ae¯’vb Ges 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, †h w`‡K †Kv‡bv cÖwZeÜK †bB we‡ePbv K‡i ev`yo †m w`‡K P‡j|
· kã `~lY (Sound pollution) : k‡ãi AvwaK¨ Avgv‡`i †`n I g‡bi Ici †h weiƒc cÖwZwµqv m„wó K‡i Zv‡KB kã `~lY e‡j|
· `~l‡Yi KviY
		mf¨Zvi weKv‡ki mv‡_ mv‡_ kni, e›`i, bMi m„wói d‡j AwZwi³ k‡ãi m„wó nq| d‡j kã `~lY nq|
		D”P k‡ã †iwWI ev jvDW w¯úKv‡i Mvb evRv‡j kã `~lY nq|
		wkí KviLvbvq wewfbœ hš¿ †_‡K Drcbœ kã, kã `~lY m„wó K‡i|
· kã `~lY‡iva :  1. kã `~lY †iv‡ai Rb¨ my¯’ gvbwmKZv I DbœZ `„wófw½i cÖ‡qvRb|
  2. A‡nZzK kã m„wó, †hgb- gvBK, †iwWI, wUwf, Mvwoi nb© BZ¨vw` †Rv‡i evRv‡bv †_‡K weiZ _vK‡Z n‡e|

MvwYwZK mgm¨v:
	MvwYwZK D`vniY 7.1 : GKwU e¯‘ evZv‡m †h kã m„wó K‡i Zvi Zi½‰`N©¨ 20 cm| evZv‡mi k‡ãi †eM 340 ms1 n‡j Gi K¤úv¼ I ch©vqKvj †ei Ki|


mgvavb : †`Iqv Av‡Q,
		Zi½‰`N©¨,  = 20 cm = 02 m
		k‡ãi †eM, v = 340 ms1
		K¤úv¼,  = ?
		ch©vqKvj, T = ?
	Avgiv Rvwb, v = 
		ev,  =  =  = 1700 Hz
	Avevi, T =  = 
		= 0000588 s
		= 588  104 s
	wb‡Y©q K¤úv¼ 1700 Hz; ch©vqKvj 588  104 s
	MvwYwZK D`vniY 7.2 : b`xi GK cv‡o `uvwo‡q GK e¨w³ nvZZvwj w`j| H kã b`xi Aci cvo †_‡K wd‡i G‡m 15 s ci cÖwZaŸwb †kvbv †Mj| H mgq evqy‡Z k‡ãi †eM 340 ms1 n‡j b`xwUi cÖk¯ÍZv KZ?


mgvavb : †`Iqv Av‡Q,
		†eM, v = 340 m s1
		mgq, t = 15 s
		cÖk¯ÍZv, d = ?
	Avgiv Rvwb, 2d = v  t
		 d = 
		= 
		= 255 m
	myZivs b`xi cÖk¯ÍZv 255 m
	mgm¨v \ 3 \ GKwU e¯‘ evZv‡m †h kã m„wó K‡i Zvi Zi½‰`N©¨ 02 m| evZv‡m k‡ãi †eM 332 ms1 n‡j Gi K¤úv¼ †ei Ki|


mgvavb : †`Iqv Av‡Q,
		Zi½‰`N©¨,  = 02 m
		k‡ãi †eM, v = 332 ms1
		K¤úv¼,  = ?
	Avgiv Rvwb, v = f
		ev, f =  =  = 1660 s1 = 1660 Hz
	AZGe, K¤úv¼ 1660 Hz|
	mgm¨v \ 4 \ evZv‡m k‡ãi †eM 332 ms1| GKwU myikjvKv Øviv evZv‡m Drcbœ k‡ãi Zi½‰`N©¨ 166 m  n‡j, kjvKvi K¤úv¼ I ch©vqKvj wbY©q Ki|


mgvavb : †`Iqv Av‡Q, 
		k‡ãi †eM, v = 332 m s1
		Zi½‰`N©¨,  = 166 m
		K¤úv¼,  = ?
		ch©vqKvj, T = ?
	Avgiv Rvwb, v = 
		ev,  =  = 
		  = 200 Hz
	Avevi,  T = 1
		ev, T =  = 
		 T = 0005 s 
	AZGe, K¤úv¼ 200 Hz; ch©vqKvj 0005 s

	mgm¨v \ 5 \ XvKv †eZvi †K›`ª wgwWqvg I‡q‡f 630 kHz G Abyôvb m¤cÖPvi K‡i| †iwWI Zi‡½i †eM 3  108 m s1 n‡j Zi½ ˆ`N©¨ wbY©q Ki|


mgvavb : †`Iqv Av‡Q, 
		K¤úv¼,  = 630 kHz = 63  104 Hz = 63  104 s1
		Zi‡½i †eM, v = 3  108 m s1
		Zi‡½i ˆ`N©¨,  = ?
	Avgiv Rvwb, v = 
		ev,  =  = 
		= 47619 m
	AZGe, Zi½ ˆ`N©¨ 47619 m| 
	mgm¨v \ 6 \ evZv‡m GKwU myikjvKvi m„ó kã Zi‡½i ˆ`N©¨  50 cm Ges Aci GKwU myikjvKvi m„ó kã Zi‡½i ˆ`N©¨ 70 cm| cÖ_g myikjvKvi K¤úv¼ 350 Hz n‡j wØZxq myikjvKvi K¤úv¼ KZ n‡e?


mgvavb : †`Iqv Av‡Q, cÖ_g myikjvKvi K¤úv¼, 1 = 350 Hz
		cÖ_g myikjvKvi Zi½‰`N©¨, 1 = 50 cm
		wØZxq myikjvKvi Zi½‰`N©¨, 2= 70 cm
		wØZxq myikjvKvi K¤úv¼, 2= ?
		evZv‡m k‡ãi †eM, v = 11 = 350 Hz  50 cm
	Avevi, v = 22 
	 2 =  =  = 250 Hz 
	AZGe, wØZxq myikjvKvi K¤úv¼ 250 Hz
	mgm¨v \ 7 \ P I Q `ywU gva¨‡g k‡ãi †eM h_vµ‡g 300 ms1 Ges 350 ms1 ga¨‡g `ywU‡Z k‡ãi Zi½‰`‡N©¨i cv_©K¨ 01 m n‡j myikjvKvi 50 K¤ú‡b kã Q gva¨‡g KZ`~i hv‡e?


mgvavb : g‡b Kwi, Q gva¨‡g kã S `~‡i hv‡e|
	Ges P I Q gva¨‡g Zi½ ˆ`N©¨ h_vµ‡g P I Q
	GLv‡b, Zi½‰`‡N©¨i cv_©K¨ = 01 m
		K¤úb msL¨v, N = 50
		P gva¨‡g k‡ãi †eM, vp = 300 ms1
		Q gva¨‡g k‡ãi †eM, vQ = 350 m s1
		`~iZ¡, S = ?
	Avgiv cvB, Q  P = 01 m
		ev,    = 01 m
		ev,  (vQ  vp) = 01 m
		ev,  (350 ms1  300 ms1) = 01 m
		ev,   50 ms1 = 01 m
		ev,  = 
		  = 500 Hz
	Avgiv Rvwb, S = vQ  t = vQ   
		= 350 m   
		= 35 m 
	AZGe, Q gva¨‡g kã 35 m hv‡e|

	mgm¨v \ 8 \ evqyi I cvwb‡Z 300 Hz K¤úv‡¼i GKwU kã Zi½‰`‡N©¨i cv_©K¨ 418 m| evqy‡Z k‡ãi †eM 350 m s1 n‡j cvwb‡Z k‡ãi †eM KZ? 


mgvavb : †`Iqv Av‡Q,
	evqy‡Z k‡ãi †eM, v1 = 350 m s1
	K¤úv¼,  = 300 Hz
	Zi½‰`‡N©¨i cv_©K¨ = 2  1 = 418 m	 (i)
	cvwb‡Z k‡ãi †eM, v2 = ?
	(i) bs mgxKiY n‡Z cvB,
	2  1 = 418
	ev,    = 418
	ev,  = 418 + 
	ev, v2 =   
		=  300
	 v2 = 1604 m s1 
	AZGe, cvwb‡Z k‡ãi †eM 1604 m s1
	mgm¨v \ 9 \  †Kv‡bv myikjvKv GKwU gva¨‡g 5 cm ˆ`‡N©¨i Ges 330 m s1 †e‡M Zi½ Drcbœ K‡i| Aci GKwU gva¨‡g Zi½ †eM hw` 300 m s1  nq Z‡e IB gva¨‡g myikjvKvi 100wU K¤ú‡b kã KZ `~‡i hvq? 


mgvavb : †`Iqv Av‡Q,
		Zi½‰`N©¨, 1 = 5 cm = 005 m
		cÖ_g gva¨‡g †eM, v1 = 330 m s1
		wØZxq gva¨‡g †eM, v2 = 300 m s1
		K¤úv¼ msL¨v, N = 100wU
		`~iZ¡, S = ?
	Avgiv Rvwb,  = 
		 ev, 2 = =  = 00455 m
	Avevi, Avgiv Rvwb, S = N2 = 100  00455= 455 m
	AZGe, k‡ãi AwZµvšÍ `~iZ¡ 455 m

	mgm¨v \ 10 \ †Kv‡bv GKwU gva¨‡g 480 Hz I 320 Hz K¤úv‡¼i `ywU k‡ãi Zi½ ˆ`‡N©¨i cv_©K¨ 2 m  n‡j gva¨‡g k‡ãi †eM wbY©q Ki| 


mgvavb : †`Iqv Av‡Q, K¤úv¼, f1 = 480 Hz
		f2 = 320 Hz
		Zi½‰`‡N©¨i cv_©K¨, 2  1  = 2m
	 [GLv‡b, f1 > f2 nIqvq 2  1]
		k‡ãi †eM, v = ?
	GLb, 2  1 = 2 mgxKiY n‡Z cvB,
	ev,    = 2
	ev, v  = 2
	ev, v = 1920
	 v = 1920 m s1 
	AZGe, k‡ãi †eM 1920 m s1

	mgm¨v \ 11 \ GKwU myikjvKv †h mg‡q 200 evi K¤úb †`q †m mg‡q GwU Øviv m„ó kã Zi½ evZv‡m 140 m `~iZ¡ AwZµg K‡i| myikjvKvi K¤úv¼ 500 Hz  n‡j evqy‡Z k‡ãi †eM wbY©q Ki|


mgvavb :  †`Iqv Av‡Q, 
		K¤úv¼ msL¨v, N = 200 evi
		`~iZ¡, S  = 140 m
		K¤úv¼,  = 500 Hz
		evqy‡Z k‡ãi †eM, v = ?
	Avgiv Rvwb, v =   
		=  = 350 m s1 
	AZGe, evqy‡Z k‡ãi †eM 350 m s1
	mgm¨v \ 12 \ A gva¨‡g k‡ãi †eM B gva¨‡g k‡ãi †e‡Mi †P‡q 5 ¸Y †ewk| B gva¨‡g GKwU kã Dr‡mi Zi½‰`N©¨  10 cm  n‡j A gva¨‡g Dr‡mi 100 evi K¤ú‡b kã KZ `~i hv‡e? 


mgvavb : GLv‡b, B k‡ãi †eM, vB = v (awi)
		A gva¨‡g k‡ãi †eM, vA = 5v
		B gva¨‡g Zi½‰`N©¨, B = 10 cm = 01 m
		K¤úb msL¨v, N = 100
		`~iZ¡, S  = ?
	Avgiv Rvwb,  = 
		ev, A =   B =   01 = 5  01 = 05 m
	Avevi, S = NA = 100  05 m 
		= 50 m 
	AZGe, k‡ãi AwZµvšÍ `~iZ¡ 50 m
	cÖkœ \ 13 \ GKwU kã Zi½ evqy‡Z 3 wgwb‡U 1020 wgUvi `~iZ¡ AwZµg K‡i, GB kã Zi‡½i Zi½‰`N©¨ 50 cm n‡j Zi‡½i ch©vqKvj KZ? 


mgvavb : †`Iqv Av‡Q, 
		mgq, t = 3 min = 3  60 s = 180 s
		`~iZ¡, S = 1020 m
		Zi½‰`N©¨,  = 50 cm = 05 m
		ch©vqKvj, T = ?
	Avgiv Rvwb, v  =  =  = 566 m s1
	Avevi, v = 
	 f  =  =  = 1132 Hz
	Avevi, T =  =  = 0088 s 
	AZGe, Zi‡½i ch©vqKvj 0088 s

	mgm¨v \ 14 \ GKwU myikjvKv `ywU gva¨‡g h_vµ‡g 10 cm Ges 15 cm Zi½‰`‡N©¨i Zi½ m„wó K‡i| cÖ_g gva¨‡g myikjvKvi m„ó kã hw` 10 †m‡K‡Û 4000 m `~iZ¡ AwZµg K‡i Z‡e wØZxq gva¨‡g kã 100 K¤ú‡b KZ `~iZ¡ AwZµg Ki‡e? 


mgvavb : g‡b Kwi, kã wØZxq gva¨‡g S2 `~iZ¡ AwZµg Ki‡e| cÖ_g gva¨‡g k‡ãi †eM = v1 
	GLv‡b, cÖ_g gva¨‡g Zi½‰`N©¨, 1 = 10 cm = 01m
		wØZxq gva¨‡g Zi½‰`N©¨, 2 = 15 cm = 015 m
		mgq, t = 10 s
		K¤úb msL¨v, N = 100
		`~iZ¡, S1 = 4000 m
		`~iZ¡, S2 = ?
	Avgiv Rvwb, S1 = v1t
		ev, v1 =  = 
		 v1 = 400 m s-1
	cÖ_g myikjvKvi K¤úv¼, f  =  =  = 4000 s1 
			= 4000 Hz
	wØZxq gva¨‡g k‡ãi †eM, v2 = f 2
			= 4000 Hz  015 m = 600 m s1
	Z…Zxq gva¨‡g AwZµvšÍ `~iZ¡, S2 = v2  t
		= v2   [ t =  ]
		= 600 m s1  
		= 15 m 
	AZGe, wØZxq gva¨‡g kã 15 m `~iZ¡ AwZµg Ki‡e|

	mgm¨v 15 \ GKwU myikjvKv †h mg‡q GKwU wbw`©ó msL¨K c~Y© K¤úb †`q H mg‡q gva¨‡gi 18 m `~‡i Aew¯’Z `ywU KYvi GKwU AciwU A‡cÿv 20 wU c~Y© K¤úb Kg †`q| Zi½‰`N©¨ wbY©q Ki| gva¨‡g Zi‡½i `ªæwZ 460.8 m s1 n‡j myikjvKvi K¤úv¼ KZ? 


mgvavb : †`Iqv Av‡Q,
		`~iZ¡, S = 18 m
		K¤úb msL¨v, N = 20wU
		k‡ãi `ªæwZ, v = 4608 m s1
		Zi½‰`N©¨,  = ?
		myikjvKvi K¤úv¼,  = ?
		Avgiv Rvwb, S = N 
		ev,  = 
		ev,  =  = 09 m
	Avevi Avgiv Rvwb, v =  
		ev,  =  =  = 512 Hz 
	wb‡Y©q myikjvKvi Zi½ ˆ`N©¨ 0.9 m Ges K¤úv¼ 512 Hz

	mgm¨v \ 16 \ 480 Hz K¤úv¼ wewkó GKwU myikjvKv evZv‡m †Kv‡bv GK mg‡q 725 cm Zi½‰`N©¨ wewkó Zi½ m„wó K‡i| H mg‡q evZv‡m k‡ãi †eM wbY©q Ki|


mgvavb : †`Iqv Av‡Q, 
		K¤úv¼, f = 480 Hz = 480 s1
		Zi½‰`N©¨,  = 725 cm = 0725 m
		evZv‡m k‡ãi †eM, v = ?
		Avgiv Rvwb, v = f
		  ev, v = 480 s1  0725 m
			  = 348 ms1
	AZGe, evZv‡m k‡ãi †eM 348 ms1 

	mgm¨v \ 17 \ 250 Hz K¤úv¼ wewkó GKwU myikjvKv †_‡K wbtm„Z kã evZv‡m 3 s-G 1020 m AwZµg K‡i| evZv‡m kã Zi‡½i Zi½‰`N©¨ wbY©q Ki|


mgvavb : †`Iqv Av‡Q, K¤úv¼, f = 250 Hz = 250 s1
		Zi½ †eM, v =  = 
		= 340 ms1
		Zi½ ˆ`N©¨,  = ?
	Avgiv Rvwb, v = f
		  =  =  = 136 m
	AZGe, evZv‡m kã Zi‡½i Zi½ ˆ`N©¨ 136 m

	mgm¨v \ 18 \ evZv‡m kã Zi‡½i ˆ`N©¨ 4 cm| hw` evqy I cvwb‡Z kã Zi‡½i `ªæwZ h_vµ‡g 332 ms1 Ges 14525 ms1 nq, Z‡e kã Zi‡½i ˆ`N©¨ I K¤úv¼ wbY©q Ki|


mgvavb : †`Iqv Av‡Q, 
		evZv‡m kã Zi‡½i ˆ`N©¨, a = 4 cm = 004 m
		evZv‡m kã Zi‡½i `ªæwZ, va = 332 ms1
		Ges cvwb‡Z kã Zi‡½i `ªæwZ, vw = 14525 ms1
		cvwb‡Z kã Zi‡½i ˆ`N©¨, w = ?
		k‡ãi K¤úv¼, f = ?
	Avgiv Rvwb, va = fa
		Ges vw = fw
		  = 
		w = 
			= 
			= 0175 m
	Avevi, va = fa
		 f = = 
		= 8300s1 
		= 8300Hz
	wb‡Y©q kã Zi‡½i ˆ`N©¨ 0175 m Ges K¤úv¼ 8300 Hz
		
	mgm¨v \ 19 \ 340 Hz K¤úv‡¼i GKwU myikjvKv †_‡K wbtm„Z kã evZv‡m 3 †m‡K‡Û 2040 m AwZµg K‡i| evZv‡m kã Zi‡½i ˆ`N©¨ KZ?


mgvavb : †`Iqv Av‡Q, 
		K¤úv¼, f = 340 Hz
		Zi½ †eM, v =  =  = 680 ms1
		Zi½‰`N©¨,  = ?
	Avgiv Rvwb, v = f 
		  =  =  = 2 m
	AZGe, evZv‡m k‡ãi Zi½‰`N©¨ 2m

	mgm¨v \ 20 \ cvwb‡Z m„ó GKwU k‡ãi Zi½ ˆ`N©¨ 875 cm| hw` cvwb I evqy‡Z kã Zi‡½i †eM h_vµ‡g 1450 ms1 Ges 330 ms1 nq, Z‡e evZv‡m kã Zi‡½i ˆ`N©¨ wbY©q Ki|


mgvavb : †`Iqv Av‡Q, 
		cvwb‡Z kã Zi‡½i ˆ`N©¨, w = 875 cm = 00875 m
		cvwb‡Z kã Zi‡½i †eM, vw = 1450 ms1
		evqy‡Z kã Zi‡½i †eM, va = 330 ms1
		evZv‡m kã Zi‡½i ˆ`N©¨, a = ?
	Avgiv Rvwb, va = f a Ges vw = f w
		  = 
	ev, a =   w =   0087 m 	= 002m = 0.0198 
	wb‡Y©q evZv‡m kã Zi‡½i ˆ`N©¨ 002m.

	mgm¨v \ 21 \ evqy I cvwb‡Z kã Zi‡½i `ªæwZ h_vµ‡g 332 ms1 Ges 14525 ms1 n‡j Ges cvwb‡Z m„ó GKwU kã Zi‡½i ˆ`N©¨ 00875 m n‡j evZv‡m kã Zi‡½i K¤úv¼ wbY©q Ki|


mgvavb : †`Iqv Av‡Q, 
		cvwb‡Z kã Zi‡½i ˆ`N©¨, w = 00875 m
		cvwb‡Z kã Zi‡½i †eM, vw = 14525 ms1
		evqy‡Z kã Zi‡½i †eM, va = 332 ms1
		evZv‡m kã Zi‡½i ˆ`N©¨, a = ?
	Avgiv Rvwb, 
		va = f a .......(i)
		Ges vw = f w ............(ii)
	(i) I (ii) bs n‡Z cvB,  = 
		ev, a =   w
		=   00875 m = 002m
	Avevi mgxKiY (i) †_‡K cvB, 
	K¤úv¼, f = 
		=  = 16600 Hz
	AZGe, evZv‡m kã Zi‡½i K¤úv¼ 16600 Hz

	mgm¨v \ 22 \ 300 Hz K¤úv‡¼i ¯úw›`Z †Kv‡bv †iwWI w¯úKvi †_‡K Drcbœ kã Zi‡½i Zi½‰`N©¨ evqy‡Z 115 m n‡j evqy‡Z kã Zi‡½i `ªæwZ KZ? 


mgvavb : †`Iqv Av‡Q, K¤úv¼, f = 300 Hz = 300 s1
		Zi½‰`N©¨,  = 115 m
		evqy‡Z Zi½ `ªæwZ, v = ?
	Avgiv Rvwb, 
		v = f  = 300 s1  115m = 345 ms1
	AZGe, evqy‡Z kã Zi‡½i `ªæwZ 345 ms1





	mgm¨v \ 23 \ 750 Hz K¤úv‡¼i GKwU myikjvKv †_‡K wbtm„Z kã evZv‡m 5 s G 1700 m AwZµg K‡i| evZv‡m kã Zi‡½i Zi½ ˆ`N©¨ †ei Ki| 


mgvavb : †`Iqv Av‡Q, 
	K¤úv¼, f = 750 Hz
	 Zi½ †eM, v =  = 
		= 340 ms1
	evZv‡m kã Zi‡½i ˆ`N©¨,  = ?
	Avgiv Rvwb, v = f  
		  =  =  = 0453 m
	AZGe, evZv‡m k‡ãi Zi½‰`N©¨ 0453 m

	mgm¨v \ 24 \ 128 Hz K¤úv¼ wewkó GKwU myikjvKv †_‡K wbtm„Z kã evZv‡m 6 s G 1536 m AwZµg K‡i| evZv‡m kã Zi‡½i Zi½‰`N©¨ KZ?


mgvavb : †`Iqv Av‡Q, K¤úv¼, f = 128 Hz = 128 s1
		Zi½ †eM, v =  =  = 256 ms1
		Zi½‰`N©¨,  = ?
	Avgiv Rvwb, v = f 
		  =  =  = 2 m
	wb‡Y©q evZv‡m kã Zi‡½i Zi½‰`N©¨ 2 m

	mgm¨v \ 25 \ evZv‡m k‡ãi †eM 332 ms1 n‡j gvby‡li kªve¨Zvi EaŸ©mxgvi Zi½ ˆ`N©¨ KZ n‡e? 


mgvavb : †`Iqv Av‡Q, 
		k‡ãi †eM, v = 332 ms1
		kªve¨Zvi EaŸ©mxgv, f = 20000 Hz
		Zi½‰`N©¨,  = ?
		Avgiv Rvwb, 
		  =  
		=  i= 00166 m
	AZGe, gvby‡li kªve¨Zvi EaŸ©mxgvi Zi½ ˆ`N©¨ 00166 m





















m„Rbkxj cÖkœ:
 1. ivRkvnx †evW© 2020
[image: ]
Dc‡ii wP‡Î ‘A’, ‘B’ Ges ‘R’ h_vµ‡g kã Drm, e¨w³i Ae¯’vb I cÖwZdjK| A ‡_‡K Drcbœ kã ‘R’ G evav †c‡q cyYivq ‘A’ Gi wbKU wd‡i Avm‡Z 0.143 ‡m‡KÛ mgq jv‡M| [00 C ZvcgvÎvq evqy‡Z k‡ãi †eM 330ms-1]

K. k‡ãi ZxÿèZv Kv‡K e‡j?			         1
L. evqy gva¨‡g k‡ãi †e‡Mi ZviZg¨ nq †Kb? e¨vL¨v Ki|       2
M. DwjøwLZ ¯’v‡b evqyi ZvcgvÎv wbY©q Ki|		        3
N. ‘A’ ‡_‡K Drcbœ k‡ãi Rb¨ ‘B’ Ae¯’v‡b _vKv †kÖvZv 
   cÖwZaŸwb ïb‡Z cvi‡e wK- bv- MvwYwZK hyw³ `vI|	        4
1 bs cÖ‡kœi DËi
K. myihy³ k‡ãi †h ˆewkó¨ w`‡q GKB cÖve‡j¨i Lv‡`i myi Ges Pov my‡ii g‡a¨ cv_©K¨ Kiv hvq Zv‡K k‡ãi ZxÿèZv e‡j|
L. Av`©ªZv I ZvcgvÎvi ZviZ‡g¨i Kvi‡Y evqy gva¨‡g k‡ãi †e‡Mi ZviZg¨ nq| Av`©ªZv evo‡j evqy‡Z k‡ãi †eM ev‡o KviY evZv‡m Av`©ªZvi cwigvY evo‡j evZv‡mi NbZ¡ K‡g| k‡ãi †eM evZv‡mi Nb‡Z¡i eM©g~‡ji e¨¯ÍvbycvwZK| Avevi- Av`©ªZv Kg‡j k‡ãi †eM K‡g| Avevi, evqy gva¨‡gi ZvcgvÎv evo‡j gva¨‡g k‡ãi †eM Gi cig ZvcgvÎvi eM©g~‡ji mgvbycv‡Z ev‡o| Abyiƒcfv‡e gva¨‡gi ZvcgvÎv Kg‡j k‡ãi †eMI K‡g|
M. GLv‡b, 
cÖwZaŸwb †kvbvi mgq, t = 0.143 s

Drm n‡Z cÖwZdj‡Ki `~iZ¡, 


 ZvcgvÎvq evqy‡Z k‡ãi †eM, 


  awi, evqyi ZvcgvÎvq k‡ãi †eM, v
  Ges H ¯’v‡b evqyi ZvcgvÎv T
  Avgiv Rvwb,

	

  ev, 

  Avevi, 

ev, 

ev, 

	

AZGe, DwjøwLZ ¯’v‡b evqyi ZvcgvÎv |
N. GLv‡b, B n‡Z cÖwZdj‡Ki `~iZ¡,



ÔMÕ n‡Z cvB, H w`b evqy‡Z k‡ãi †eM, 
B Ae¯’vb AwZµg Kivi ci cÖwZdj‡K evav †c‡q Avevi B Ae¯’v‡b wd‡i Avm‡Z k‡ãi cÖ‡qvRbxq mgq,

	

	
hv kãvbyf~wZi ¯’vwqZ¡Kvj 0.1 s A‡cÿv Kg|
AZGe, A ‡_‡K Drcbœ k‡ãi Rb¨ B Ae¯’v‡b _vKv †kÖvZv cÖwZaŸwb ïb‡Z cvi‡e bv|

 2. PÆMÖvg †evW© 2020
[image: ]
K. k‡ãi ZxeªZv Kv‡K e‡j?				         1
L. mKj cÖwZdwjZ kãB cÖwZaŸwb bq †Kb? e¨vL¨v Ki|	         2
M. Zi½wUi †eM wbY©q Ki|				         3
N. DÏxc‡Ki Zi½wU evqy gva¨‡g Kxfv‡e mÂvwjZ n‡e Zv wPÎ 
  Gu‡K e¨vL¨v Ki|					         4
2 bs cÖ‡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 kw³ cÖevwnZ nq Zv‡K k‡ãi ZxeªZv e‡j|
L. ‡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 cyYive„wË nq Zv‡K k‡ãi cÖwZaŸwb e‡j| Avgv‡`i kãvbyf~wZi ¯’vwqZ¡Kvj 0.1s | A_©vr, cÖwZaŸwb †kvbvi Rb¨ g~jaŸwb I cÖwZaŸwb ‡kvbvi ga¨eZ©x mg‡qi cv_©K¨ AšÍZ 0.1 ‡m‡KÛ nIqv cÖ‡qvRb| 0.1 ‡m‡K‡Ûi †P‡q Kg mg‡q AvMZ cÖwZdwjZ k‡ãi cÖwZaŸwb †kvbv hv‡e bv| G Kvi‡Y mKj cÖwZdwjZ kãB cÖwZaŸwb bq|
M. DÏxc‡Ki Zi‡½i ch©vqKvj, T=0.02 s

  awi, Zi½wUi Zi½‰`N©¨, 

  DÏxcK Abymv‡i,

  

  ev, 
  Avgiv Rvwb,

	


  ev,  []

	

  

  AZGe, Zi½wUi †eM |
N. DÏxc‡Ki Zi½wU GKwU AbycÖ¯’ Zi½| Avgiv Rvwb †h Zi‡½ gva¨‡gi KYv¸‡jv Zi½ mÂvj‡bi w`‡Ki mv‡_ mg‡Kv‡Y Av‡›`vwjZ nq †mwUB AbycÖ¯’ Zi½| wb‡P evqy gva¨‡g Zi½wU mÂvj‡bi cÖwµqv wPÎ Gu‡K †`Lv‡bv n‡jvÑ
[image: ]
Dc‡iv³ wP‡Î †`Lv hv‡”Q Zi½ x Aÿ eivei AMÖmigvb Ges gva¨g Z_v evqyi KYv¸‡jv y Aÿ eivei Av‡›`vwjZ n‡”Q| A_©vr, Zi½ mÂvj‡bi w`K Ges evqy gva¨‡gi KYv¸‡jvi 

Av‡›`vj‡bi w`K ci¯úi j¤^| myZivs msÁvbymv‡i Zi½wU AbycÖ¯’ Zi½| G Zi‡½ evqy KYv¸‡jv wbR wbR Ae¯’v‡b Dci wb‡P Av‡›`vwjZ n‡q mvg‡bi w`‡K kw³ I Z_¨ mÂvwjZ K‡i|

 3. wm‡jU †evW© 2020


`ªk¨Kí-1 : Zi‡j c~Y© GKwU †jvnvi b‡ji ˆ`N©¨ 550 m| ZijwU I †jvnvq k‡ãi †eM h_vµ‡g  I |
`„k¨Kí-2 : 50 cm ‰`‡N©¨i GKwU Zv‡i ˆ`N©¨ eivei ej cÖ‡qvM Kivq ZviwUi ˆ`N©¨ nq 50.02 cm.

K. cÖevnx Nl©Y Kv‡K e‡j?				         1
L. ‡Kvb †Kvb †ÿ‡Î KvR msNwUZ nq bv?		         2
M. `„k¨Kí-2 : Gi Av‡jv‡K weK…wZ wbY©q Ki|		         3
N. `„k¨Kí-1 : Gi bjwUi †Kv‡bv cÖv‡šÍ GKevi AvNvZ Ki‡j Aci 
   cÖv‡šÍ GKvwaKevi kã †kvbvi KviY we‡kølY Ki|	         4
3 bs cÖ‡kœi DËi
K. ‡Kv‡bv e¯‘ cÖevnx c`v‡_©i g‡a¨ MwZkxj n‡j †h Nl©Y wµqv K‡i Zv‡K cÖevnx Nl©Y e‡j|

L. Avgiv Rvwb, KvR, 




Dc‡iv³ m~Îvbymv‡i, F, s I Gi †h‡Kv‡bv GKwU k~Y¨ n‡jB W k~Y¨ n‡e Z_v KvR msNwUZ n‡e bv|  Gi gvb  n‡j   nq|
AZGe, F I s Gi †h‡Kv‡bv GKwU k~Y¨ n‡j Ges ej cÖ‡qv‡M e‡ji mv‡_ j¤^ eivei m‡i †M‡j †Kv‡bv KvR msNwUZ nq bv|

M. GLv‡b, Zv‡ii Avw` ˆ`N©¨, 

  Zv‡ii P~ovšÍ ˆ`N©¨, 

  Zv‡ii ‰`N©¨ e„w×, 
  Avgiv Rvwb, 

	weK…wZ

		

  AZGe, `„k¨Kí-2 Gi Av‡jv‡K weK…wZ |

N. GLv‡b, †jvnvi b‡ji ˆ`N©¨, 

  ‡jvnvq k‡ãi †eM, 

  Zi‡j k‡ãi †eM, 


  GLb, Zij I †jvnvi ga¨ w`‡q kã b‡ji Aci cÖv‡šÍ †cuŠQv‡Z cª‡qvRbxq mgq h_vµ‡g I n‡j,

	

  ev, 

  Avevi, 

  ev, 

  mgq e¨eavb, 

	
  hv kãvbyf~wZi ¯’vwqZ¡Kvj A‡cÿv †ewk | AZGe, Zij I †jvnvi ga¨ w`‡q kã b‡ji Aci cÖv‡šÍ `ywU wfbœ mgq †cuŠQvq Ges G‡`i g‡a¨ mgq e¨eavb kãvbyf~wZi ¯’vqxZ¡Kvj A‡cÿv †ewk nIqvq bjwUi Aci cÖv‡šÍ GKvwaKevi kã †kvbv hvq|
 4. gqgbwmsn †evW© 2020


`„k¨Kí-1 : GKwU ¯’v‡b †Kv‡bv k‡ãi †eM , kãwUi Zi½‰`N©¨ |



`„k¨Kí-2 : GKwU cvwbc~Y© †jvnvi b‡ji ˆ`N©¨ | cvwb I †jvnvq k‡ãi †eM h_vµ‡g  I |

K. cÖwZaŸwb Kv‡K e‡j?				         1
L. myikjvKvi K¤úgvb  evûi MwZ GKwU ¯ú›`b MwZÑ e¨vL¨v Ki|  2
M. `„k¨Kí-1 : Gi Av‡jv‡K chv©qKvj wbY©q Ki|	         3
N. `„k¨Kí-2 : Gi bjwUi †Kv‡bv cÖv‡šÍ GKevi AvNvZ Ki‡j Aci 
   cÖv‡šÍ GKvwaK evi kã ïbvi KviY we‡kølY Ki|	         4
4 bs cÖ‡kœi DËi
K. hLb †Kv‡bv kã g~j kã †_‡K Avjv`v n‡q g~j k‡ãi cyYive„wË K‡i, ZLb H cÖwZdwjZ kã‡K cÖwZaŸwb e‡j|
L. chv©e„Ë MwZm¤úbœ KYv ev e¯‘ Gi MwZKv‡ji A‡a©K mgq GKwU wbw`©ó w`‡K Ges evwK A‡a©K mgq Zvi wecixZ w`‡K MwZkxj n‡j e¯‘i H MwZ¯ú›`b MwZ| GLb †`Lv hvq, myikjvKvi K¤úgvb evû Gi MwZKv‡ji A‡a©K mgq GK w`‡K Ges evwK A‡a©K mgq Zvi c~‡e©i MwZi wecixZ w`‡K MwZkxj _v‡K| myZivs msÁvbymv‡i myikjvKvi MwZ GKwU ¯ú›`b MwZ|

M. GLv‡b, k‡ãi †eM, 

  Zi½ ˆ`N©¨, 

  ch©vqKvj, 
   Avgiv Rvwb,

	

	ev, 

	ev, 

		

  AZGe, `„k¨Kí-1 Gi Av‡jv‡K wbY©‡q chv©Kvj |

N. GLv‡b, b‡ji ˆ`N©¨, 

  cvwb‡Z k‡ãi †eM, 

  ‡jvnvq k‡ãi †eM, 


GLb, cvwb I †jvnvi ga¨ w`‡q kã b‡ji Aci cÖv‡šÍ †cuŠQv‡Z cÖ‡qvRbxq mgq h_vµ‡g I n‡j,

	

	ev, 

		

  Avevi, 

	ev, 

	

  mgq e¨eavb, 

  

  hv kãvbyf~wZi ¯’vqxZ¡Kvj  A‡cÿv †ewk | AZGe, cvwb I †jvnvi ga¨ w`‡q kã b‡ji Aci cÖv‡šÍ `ywU wfbœ mgq †cuŠQvq Ges G‡`i g‡a¨ mgq e¨eavb kãvbyf~wZi ¯’vqxZ¡Kvj A‡cÿv †ewk nIqvq bjwUi Aci cÖv‡šÍ GKvwaKevi kã †kvbv hvq|
 5. ivRkvnx †evW© 2019
O we›`y‡Z `uvwo‡q GK e¨w³ 1 evi D”P¯^‡i kã Kij|
[image: ]
K. Zi½ Kv‡K e‡j?	                                        1
L. w¯úªs Gi Zi½ Aby‰`N©¨ Zi½  e¨vL¨v Ki|                   2
M. cÖwZaŸwb †kvbvi Rb¨ O n‡Z AD Gi b~b¨Zg `~iZ¡ wbY©q Ki|                                                               3
N. O we›`y‡Z `uvov‡bv e¨w³ H ZvcgvÎvq KZevi cÖwZaŸwb ïb‡Z cv‡e? hyw³mn †Zvgvi gZvgZ we‡kølY Ki|          4
5 bs cÖ‡kœi DËi
 ‡h chv©e„Ë Av‡›`vjb †Kv‡bv Ro gva¨‡gi GK ¯’vb †_‡K Ab¨ ¯’v‡b kw³ mÂvwjZ K‡i wKš‘ gva¨‡gi KYvMy‡jv‡K ¯’vqxfv‡e ¯’vbvšÍwiZ K‡i bv Zv‡K Zi½ e‡j| 
‡h ei‡½ gva¨‡gi KYvMy‡jv Zi½ mÂvj‡bi mgvšÍiv‡j Kuvc‡Z _v‡K Zv‡K Aby‰`N©¨ Zi½ e‡j| w¯úªs‡qi †ÿ‡Î Zi½ w¯úªs‡qi ˆ`N©¨ eivei mÂvwjZ nq, w¯úªswUI Gi ˆ`N©¨ eivei Kuvc‡Z _v‡K| AZGe, msÁvbymv‡i w¯úªs‡qi Zi½ Aby‰`N©¨ Zi½| 
	GLv‡b, t = kãvbyf~wZi ¯’vwqZ¡Kvj = 0.1s
T1 = 0◦C = 273 K ZvcgvÎvq evqy‡Z k‡ãi †eM,
v = 330 m s-1
T2 = 20◦C = (273 +20) K = 293 K
k‡ãi †eM, v = v0
                  = 330 × m s-1
= 341.87 m s-1
Avgiv Rvwb, cÖwZaŸwb †kvbvi †ÿ‡Î,
2d= vt
ev, d = = m = 17.1 m
AZGe, cÖwZaŸwb †kvbvi Rb¨ 0 n‡Z AD Gi b~b¨Zg `~iZ¡ 17.1 mn‡Z n‡e|
 DÏxc‡K cÖ`Ë wP‡Î †`Lv hv‡”Q Dr‡mi `yB w`‡K cÖwZeÜK Ges GK cv‡k¦© †kvjv i‡q‡Q| wPÎ n‡Z †`Lv hv‡”Q †kvjvwU wbt‡ñ` bq, eis GwU KZKMy‡jv duvKv duvKv eøK w`‡q MwVZ| ZvB GwU Av`k© cÖwZeÜK Z_v cÖwZdjK wn‡m‡e KvQ Ki‡e bv|
GLb kã Drm O Gi Ae¯’vb hw` Ggb nq †h, AB I AD cÖwZeÜK ‡_‡K cÖwZdwjZ kã O Dr‡mi Kv‡Q b~¨bZg 0.1s mgq e¨eav‡b wd‡i Av‡m Ges cÖ_g cÖwZdwjZ kãwU kã m„wói b~¨bZg 0.1s mgq ci Dr‡mi, Kv‡Q wd‡i Z‡e O we›`y‡Z `uvov‡bv e¨w³ `ywU cÖwZaŸwb ïb‡Z cv‡e| A_©vr O we›`yi Ae¯’vb hw` Ggb Kiv nq †h GwU AD cÖwZdjK ‡_‡K 17.1 m Ges AB cÖwZdjK ‡_‡K 34.2 m `~i‡Z¡ _vK‡e Z‡e O we›`y‡Z `uvov‡bv e¨w³ `yBevi cÖwZaŸwb ïb‡Z cv‡e| wKš‘ O we›`yi Ae¯’vb hw` `ywU cÖwZdjK †_‡KB 17.1 m Gi Kg `~iZ¡ _v‡K Z‡e O we›`y‡Z Aew¯’Z e¨w³ †Kv‡bv cÖwZaŸwb ïb‡Z cv‡e bv| O we›`yi `~iZ¡ hw` GKwU cÖwZdjK †_‡K b~¨bZg 17.1 m Ges Aci cÖwZdjK n‡Z 34.2 m Gi Kg nq Z‡e O we›`y‡Z `uvov‡bv e¨w³ H ZvcgvÎvq GKevi cÖwZaŸwb ïb‡Z cv‡e|


 6. h‡kvi †evW© 2019
Drm I cÖwZdjK cÖ‡ôi ga¨eZ©x `~iZ¡ 20 m H mgq evqyi ZvcgvÎv 20 ◦C.
K. k‡ãZi Zi½ Kv‡K e‡j?	                                        1
L. k‡ãi †eM evqyi Av`ª©Zvi Dci wµqvkxj †Kb? e¨vL¨v Ki| 2
M. kãwU Drm n‡Z cÖwZdjK cÖ‡ô †cŠQv‡bvi mgq wbY©q Ki| 3
N. 30 ◦C ZvcgvÎvq cÖwZaŸwb †kvbv hv‡e wK bv MvwYwZK hyw³ Øviv †Zvgvi gZvgZ `vI|                                      4
6 bs cÖ‡kœi DËi
 ‡h Zi‡½i K¤úv¼ 20 Hz  Gi Kg Zv‡K k‡ãZi Zi½ e‡j|
evZv‡m Av`ª©Zvi mv‡_ k‡ãi †e‡Mi cwieZ©b nq| Avgiv Rvwb ky®‹ evqyi NbZ¡ A‡cÿv Av`ª© evqyi NbZ¡ Kg| KviY Rjxq ev®úc~Y© evqy ky®‹ evqy A‡cÿv nvjKv| evZv‡m k‡ãi †eM Nb‡Z¡i eM©g~‡ji e¨¯ÍvbycvwZK| A_©vr k‡ãi †eM v Ges evZv‡mi NbZ¡ n‡j,
v
A_©vr evZv‡m Av`ª©Zvi cwigvY evo‡j NbZ¡ K‡g Ges mv‡_ mv‡_ k‡ãi †eM †e‡o hvq| ZvB evZv‡mi Av`ª©Zv evo‡j k‡ãi †eM ev‡o Ges Av`ª©Zv Kg‡j k‡ãi †eM K‡g|
	GLv‡b, T1 = 0◦C = 273 K ZvcgvÎvq evqy‡Z k‡ãi †eM,
V1 = 330 m s-1
evqyi ZvcgvÎv, T2 = 20 ◦C = (273 +20) K = 293 K
Drm I cÖwZdjK cÖ‡ôi ga¨eZ©x `~iZ¡, s = 20 m
20 ◦C ZvcgvÎvq evqy‡Z k‡ãi †eM,
v = v1 = 330 × m s-1
= 341.874 m s-1
kãwU Drm n‡Z cÖwZdjK cÖ‡ô †cŠQv‡bvi mgq, t = ?
Avgiv Rvwb, s = vt
ev, t = = = 0.059 s
wb‡Y©q mgq 0.059 s|
 GLv‡b, Drm I cÖwZdjK cÖ‡ôi ga¨eZ©x `~iZ¡, s = 20 m
30◦C ZvcgvÎvq evqy‡Z k‡ãi †eM,
v = 330 × m s-1= 347.66 m s-1
GLb cÖwZaŸwb †kvbvi mgq t n‡j, s = 
t = = = 0.1151 s 
GLv‡b, t >0.1 s
AZGe, 30 ◦C ZvcgvÎvq cÖwZaŸwb †kvbv hv‡e|

 7. Kzwgjøv †evW© 2019
	A Ae¯’v‡bi e¨w³ 120 Hz  K¤úv¼ wewkó kã Drcbœ Ki‡j, B Ae¯’v‡bi e¨w³ cÖwZaŸwb kyb‡Z cv‡i|

	


K. k‡ãi cÖvej¨ Kv‡K e‡j?	    			      1
L. kã GK cÖKvi Zi½ †Kb? e¨vL¨v Ki|                         2
M. Drcbœ k‡ãi Zi½‰`N©¨ wbY©q Ki|                             3
N. evqyi ZvcgvÎv 40 ◦C n‡j GKB k‡ãi Rb¨ B Ae¯’v‡bi e¨w³ cÖwZaŸwb kyb‡Z cvi‡e Kx| †Zvgvi gZvgZ `vI|     4
7 bs cÖ‡kœi DËi
 kã we¯Ív‡ii Awfgy‡L j¤^fv‡e ivLv GKK †ÿÎd‡ji ga¨w`‡q cÖwZ‡m‡K‡Û †h cwigvY kãkw³ cÖevwnZ nq Zv‡K k‡ãi ZxeªZv ev cÖvej¨ e‡j| 
 kã GK cÖKvi Zi½| KviYZi‡½i ˆewkó¨My‡jv k‡ãi g‡a¨ i‡q‡Q| gva¨‡gi KYvMy‡jvi ch©ve„Ë K¤ú‡bi d‡j kã mÂvwjZ nq| kã GK¯’vb †_‡K Ab¨ ¯’v‡b kw³ mÂvwjZ nq|
 GLv‡b, K¤úv¼ = 120 Hz
20 ◦C ZvcgvÎvq evqy‡Z k‡ãi †eM,
v = 330 × m s-1= 341.874 m s-1
k‡ãi Zi½‰`N©¨, = ?
Avgiv Rvwb, v= 
ev, == = 2.85 m
AZGe, Drcbœ k‡ãi Zi½‰`N©¨ 2.85 m.
 40 ◦C ZvcgvÎvq evqy‡Z k‡ãi †eM,
v = 330 × m s-1= 353.35 m s-1
cÖwZdjK †_‡K B Ae¯’v‡bi `~iZ¡,
d=23 m5m = 18 m
B Ae¯’v‡bi `ywU kã †kvbvi ga¨eZx© mgq e¨eavb,
t = = = 0.102 s
Dc‡iv³ MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q †h, GLv‡b, t >0.1 s A_v©r B Ae¯’v‡bi e¨w³i cici `ywU kã †kvbvi ga¨eZ©x mgq e¨eavb kãvbyf~wZi ¯’vwqZ¡Kvj A‡cÿv †ewk| AZGe evqyi ZvcgvÎv 40 ◦C n‡j GKB k‡ãi Rb¨ B Ae¯’v‡bi e¨w³  cÖwZaŸwb kyb‡Z cvi‡e| 

 8. wm‡jU †evW© 2019
[image: ]
K. cÖwZaŸwb Kv‡K e‡j ?                 		         1
L. †ivM wbY©‡q k‡ãvËi K¤úb e¨eüZ nq-e¨vL¨v Ki |            2
M. DÏxc‡Ki ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j cÖKvk Ki |          3                               
N. DÏxc‡Ki Zi‡½i mgvb K¤úv¼wewkó Zi½ cvwb I †jvnvq 
  mgvb Zi½‰`N¨© wewkó n‡e Kx ? we‡kølY Ki |                   4
8 bscÖ‡kœi DËi
 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 |
 †h Zi‡½i K¤úv¼ 20000 Hz A‡cÿv †ewk Zv‡K k‡ãvËi Zi½ e‡j | k‡ãvËi Zi‡½i bvbvwea e¨envi i‡q‡Q | Gi g‡a¨ †ivM wbY©‡q k‡ãvËi Zi‡½i e¨envi D‡jøL‡hvM¨ | †ivM wbY©‡qi Rb¨ e¨eüZ wewfbœ cixÿvq Gi e¨envi i‡q‡Q | †hgb-Avëªvm‡bvMÖvwd‡Z 1-10 †gMv nvU©R K¤úv‡¼i k‡ãvËi Zi½ e¨envi Kiv nq |
 GLv‡b, †mjwmqvm †¯‹‡ji ZvcgvÎv, TC = 25º C
dv‡ibnvBU †¯‹‡j ZvcgvÎv, TF =?
Avgiv Rvwb, = 
	ev,  = 
	ev, TF-32 = 45 
	ev, TF = 77
AZGe, dv‡ibnvBU †¯‹‡j ZvcgvÎv 77º F |
GLv‡b, k‡ãi †eM, v = 350 m s-1
Zi½‰`N¨© λ n‡j,  = 50 cm
ev, λ  = cm = 20 cm = 0.2 m
⸫K¤úv¼  n‡j,  =  =  = 1750 Hz
cvwbi k‡ãi †eM, VW = 1474 m s-1
‡jvnvq k‡ãi †eM, vi= 5130 m s-1
⸫cvwb‡Z k‡ãi Zi½‰`N¨©, λw =  = 
		                = 0.8423 m
‡jvnvq k‡ãi Zi½‰`N¨©, λi = = 
			    = 2.9314 M
GLv‡b , λw ≠ λi 
AZGe, DÏxc‡Ki Zi‡½i mgvb K¤úv¼wewkó Zi½ |
cvwb I ‡jvnvq mgvb Zi½‰`N¨© wewkó n‡e bv |

 9. ewikvj †evW© 2019
[image: ]
A e¨w³ 20 cm  Zi½‰`‡N©¨ kã Drcbœ K‡iB 20 m s-1‡e‡M cÖwZdj‡Ki D‡ëv w`‡K ‡`Šov‡Z ïiæ Ki‡jv| 
K. k‡ãi ZxeªZv Kv‡K e‡j ?			         1
L. AbycÖ¯’ Zi‡½I KYv¸‡jv MwZm¤úbœ- e¨vL¨v Ki|	         2
M. kã Zi‡½i chv©qKvj KZ ?			         3
N. A e¨w³ cÖwZaŸwb ïb‡Z cv‡e wKbv ? MvwbwZK we‡køl‡Yi 
    gZvgZ `vI|					         4
9 bs cÖ‡kœi DËi
  kã we¯Ív‡ii Awfgy‡L j¤^fv‡e ivLv GKK †ÿGd‡ji ga¨w`‡q cÖwZ ‡m‡K‡Û †h cwigvY kãkw³ cÖevwnZ nq Zv‡K k‡ãi ZxeªZv ev cÖvejv e‡j|
 AbycÖ¯’ Zi‡½i KYv¸‡jv chv©e„I MwZm¤úbœ| ‡h Zi½ ga¨‡gi KYv¸‡jvi K¤ú‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMªmi nq Zv‡K AbycÖ¯’ Zi½ e‡j| GwU gva¨‡g Zi½kxl© I Zi½cv` Drcbœ K‡i mÂvwjZ nq| †hgb, mgy‡`ªi †XD| †Kv‡bv MwZkxj KYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_i †Kv‡bv wbw`©ó we›`y‡K GKwU wbw`©ó mgq ci ci GKB w`K †_‡K AwZµg K‡i Z‡e ‡m MwZ‡K chv©e„I MwZ e‡j| AbycÖ¯’ Zi½ gva¨‡gi KYv¸‡jv GKwU wbw`ó mgq ci ci GKwU wbw`ó we›`y‡K GKB w`K ‡_‡K AwZµg K‡i| ZvB AbycÖ¯’ Zi‡½i KYv¸‡jv chv©e„I MwZm¤úbœ| 
 GLv‡b,Zi½‰`N¨©, λ = 20 cm = 0.2 m
k‡ãi †eM, v = 330 m s -1 = 347.66 m s-1
chv©qKvj, T = ?
Avgiv Rvwb, v = λ
	ev,  = 
	   ev, T =  = 
	⸫ T = 5.75  10-4 S
AZGe, DÏxc‡Ki kã Zi‡½i chv©qKvj 5.75  10-4 S | 
 GLv‡b, A e¨w³i †Em, vA = 20 m s-1
ÕMÕ n‡Z cvB,
evqyi ZvcgvÎv k‡ãi †eM, v = 347.66 m s-1
A e¨w³i n‡Z cÖwZdj‡Ki `~iZ¡, d = 15 m
Awi, kã Drcbœ Kivi t ‡m‡KÛ c‡i cÖwZdwjZ kãwU A e¨w³i Kv‡b †cŠQv‡e-
⸫ DÏxcK Abymv‡i, vAt + 2d = vt
ev, t(v-vA) = 2d
ev, t = = 0.092 s
Avgiv Rvwb, kãb~f~wZi ¯’vwqZ¡ Kvj 0.1 s
‡h‡nZz t < 0.1 s A_v©r cÖwZdwjZ kãwU kãvb~f~wZi ¯’vwqZ¡Kv‡ji c~‡e©B A e¨w³i Kv‡b †cŠQv‡e | AZGe, A e¨w³ cÖwZaŸwb ïb‡Z cv‡e bv |
 10. mKj †evW© 2018
iwb I Rwb `yB eÜz GKw`b GKwU cvnv‡oi mvg‡b `uvwo‡qwQj| Rwb Zvi nv‡Z _vKv e›`yK n‡Z Dc‡ii w`‡K ¸wj Quyo‡jv| Rwb D³ k‡ãi cÖwZaŸwb bv ïb‡j I 1m †cQ‡b _vKv iwb 0.1005s ci cÖwZaŸwb ï‡bwQj| H w`b evZv‡mi ZvcgvÎv wQj  25 oC |         
K. we¯Ívi Kv‡K e‡j?                                                   1
L. kxZKvj A‡cÿv elv©Kv‡j kã `ªæZ ïbv hvq †Kb?             2
M. iwb I cvnv‡oi ga¨eZx© `~iZ¡ KZ?                              3
N. H mgq ZvcgvÎv b~b¨Zg KZ n‡j Rwb cÖwZaŸwb ïb‡Z †cZ? 
    MvwYwZKfv‡e we‡kølY Ki |                                      4
10 bs cÖ‡kœi DËi
 mvg¨ve¯’vb †_‡K †h †K‡bv GKw`‡K Zi½vw¯’Z †K‡bv KYvi mev©waK miY‡K we¯Ívi e‡j|
 k‡ãi †eM evqyi ZvcgvÎv I Av`ª©Zvi Dci  wbf©i  K‡i| evqyi ZvcgvÎv I Av`ª©Zv hZ ev‡o evqy‡Z k‡ãi †eM I ZZ ev‡o | kxZKv†j evqyi ZvcgvÎv I Av`ª©Zv Kg _v‡K Ab¨w`‡K elv©Kv‡j evqyi ZvcgvÎv I Av`ª©Zv †ewk _v‡K| GRb¨ kxZKvj A‡cÿv elv©Kv‡j kã `ªæZ ïbv hvq  |    
 awi, iwb I cvnv‡oi ga¨eZx© `~iZ¡, d
DÏxcK n‡Z, 
evZv‡mi ZvcgvÎv, T2= 25 oC = (273+ 25) K
                                         = 298K
mgq, t = 0.1005 s
T1 = 0 oC = 273 K ZvcgvÎvq evqy‡Z k‡ãi †eM,
         V0  = 330 ms-1
25 oC ZvcgvÎvq evqy‡Z k‡ãi †eM,
V  = V0  = 330 × ms-1 
                        = 344.79 ms-1
GLb, cªkœvbymv‡i, 
2d-1 = v t
ev, d = 
=
                = 17.83 m
myZivs iwb I cvnv‡oi ga¨eZx© `~iZ¡ 17.83 m
 M n‡Z cvB, iwb I cvnv‡oi ga¨eZx© `~iZ¡ ,
= 17.83 m
⸫Rwb n‡Z cvnv‡oi ga¨eZx© `~iZ¡, 
               dj  = 17.83 m - 1m = 16.83 m
awi, Rwbi cÖwZaŸwb ïbvi b~b¨Zg mgq, tj = 0.1 s
T1 = 0 oC = 273 K ZvcgvÎvq evqy‡Z k‡ãi †eM,
V0  = 330 ms-1
Avgiv Rvwb, 2 dj  = v1tj
ev,v1 = =   = 336.6 ms-1 
GLb, evqyi ZvcgvÎv T3  n‡j, 
 = 
ev,  = 
ev, T3  =  = K
          = 284.03 K = (284.03 -273) oC
          = 11.03 oC
A_©vr H mgq ZvcgvÎv b~b¨Zg 11.03 oC n‡j Rwb cÖwZaŸwb ïb‡Z †cZ |
 11. XvKv †evW© 2017
GKwU Kzqvi MfxiZv 3500 cm, evqyi ZvcgvÎv 65F, D³ ZvcgvÎvq evZv‡m k‡ãi †eM 343 m s1.	
K.	Zi½‡eM Kx?	1
L.	K¤úvsK I ch©vqKv‡ji g‡a¨ m¤úK© ¯’vcb Ki|	2
M.	†mjwmqvm †¯‹‡j D³ ¯’v‡bi ZvcgvÎv wbY©q Ki|	3
N.	Kzqvi gy‡L kã Ki‡j cÖwZaŸwb ïb‡Z cv‡e wK? MvwYwZKfv‡e we‡kølY Ki|	4
11 bs cÖ‡kœi DËi
 wbw`©ó w`‡K Zi½ GK †m‡K‡Û †h `~iZ¡ AwZµg K‡i Zv‡K Zi½‡eM e‡j|
 †Kv‡bv ¯ú›`bkxj e¯‘i GKwU c~Y© ¯ú›`b m¤úbœ Ki‡Z †h mgq jv‡M Zv‡K ch©vqKvj e‡j Avi GK †m‡K‡Û †h KqwU c~Y© ¯ú›`b m¤úbœ K‡i Zv‡K K¤úv¼ e‡j| †Kv‡bv ¯ú›`bkxj e¯‘i ch©vqKvj T n‡j,
	T †m‡K‡Û ¯ú›`‡bi msL¨v = 1 wU
	 1 †m‡K‡Û ¯ú›`‡bi msL¨v =  wU
	1 †m‡K‡Ûi GB ¯ú›`b msL¨vB K¤úvsK|
	myZivs K¤úvsK, f = 
 DÏxcK n‡Z cvB,
dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = 65F
†mjwmqvm †¯‹‡j ZvcgvÎv, C = ?
Avgiv Rvwb,
			= 
	ev,	9C	= 5F  160
	ev,	C	= 
			= 18.33C (Ans.)
 DÏxcK n‡Z cvB,
	Kzqvi MfxiZv, d = 3500 cm = 35 m
	evZv‡m k‡ãi †eM, v = 343 m s1
	awi, cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq = t
Avgiv Rvwb,
		d	= 
	ev,	t	=  = 
		t = 0.2 s > 0.1 s
cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq kãvbyf‚wZi ¯’vwqZ¡Kvj A‡cÿv †ewk nIqvq Kzqvi gy‡L kã Ki‡j cÖwZaŸwb †kvbv hv‡e|

 12. XvKv †evW© 2016
†Kv‡bv †eZvi‡K›`ª wgwWqvg I‡qf 350 kHz-G cÖwZw`b mKvj `k NwUKvi mg‡q cjøxMxwZi Abyôvb m¤úÖPvi K‡i| †iwWIi Zi½‡eM 3108ms1. cvwb‡Z m„ó Aci GKwU Zi‡½i Zi½‰`N©¨ †iwWI Zi½wUi GK kZvsk Ges cvwb‡Z k‡ãi †eM 1450ms1|
K.	K¤úv¼ Kv‡K e‡j? 	 1
L.	cyiæ‡li KÉ¯^i †gvUv wKš‘ bvix I wkïi KÉ¯^i Zx² †Kb? e¨vL¨v Ki| 	2
M.	†iwWI Zi½‰`N©¨ wbY©q Ki|	3
N.	†iwWI Zi½wUi K¤úv¼ cvwb‡Z m„ó Zi½wUi K¤úv‡¼i KZ¸Y MvwYwZKfv‡e we‡kølY Ki| 	4
12 bs cÖ‡kœi DËi
 cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j|
 gvby‡li Mjvi ¯^ih‡š¿ `yÕ†Uv c`©v Av‡Q, hv ¯^iZš¿x ev †fvKvj KW© bv‡g cwiwPZ| GB †fvKvj K‡W©i K¤ú‡bi d‡j Mjv †_‡K kã wbM©Z nq Ges gvbyl K_v e‡j| eq¯‹ cyiæl‡`i †fvKvj KW© eq‡mi m‡½ m‡½ `„p n‡q c‡o| wKš‘ bvix I wkïi †fvKvj KW© `„p _v‡K bv, d‡j eq¯‹ cyiæl‡`i Mjvi ¯^‡ii K¤úv¼ Kg Ges bvix I wkï‡`i ¯^‡ii K¤úv¼ †ewk nq| ZvB cyiæl‡`i Mjvi ¯^i †gvUv wKš‘ bvix I wkïi KÉ¯^i Zx²|
 DÏxcK n‡Z cvB, 
†iwWI Zi‡½i K¤úv¼,  = 350 kHz = 350  103 Hz
†iwWI Zi½ †eM, v = 3  108 ms1
†iwWI Zi½ ˆ`N©¨,  = ?
Avgiv Rvwb,
	v = 
	ev,  =  =  = 857.14m  (Ans.)
 DÏxcK n‡Z cvB,
cvwb‡Z k‡ãi †eM, vw = 1450 ms1
ÔMÕ Ask n‡Z cvB, †iwWI Zi‡½i Zi½‰`N©¨,
 = 857.14m
DÏxcK Abymv‡i, cvwb‡Z Zi½ ˆ`N©¨,
w =  Gi 1% = 857.14   = 8.57m
†iwWI Zi‡½i K¤úv¼,  = 350  103Hz
cvwb‡Z m„ó Zi‡½i K¤úv¼ w n‡j,
	vw = ww
	ev,  w =  =  = 169.17Hz
	 =  
ev,  = 2068.92  w
AZGe, †iwWI Zi½wUi K¤úv¼ cvwb‡Z m„ó Zi½wUi K¤úv‡¼i 2068.92 ¸Y|
 13. XvKv †evW© 2015
KvRj GKwU cvnvo †_‡K 17m `~‡i `uvwo‡q †Rv‡i kã K‡iI †Kv‡bv cÖwZaŸwb ïb‡Z †cj bv| †m AviI wKQyUv wcQ‡b m‡i G‡m kã K‡i Ges cÖwZaŸwb ïb‡Z cvq| H w`b H ¯’v‡b k‡ãi †eM wQj 350ms–1 Ges k‡ãi K¤úv¼ wQj 1400Hz|
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 ˆ`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

13 bs cÖ‡kœi DËi
 GKwU Zi‡½i †ÿ‡Î cÖwZ †m‡K‡Û hZ¸‡jv c~Y©Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j| 
 ev`yi †Pv‡L †`L‡Z cvq bv, ZvB D”P K¤úv‡¼i kã ˆZwi K‡i Gi cÖwZaŸwb †kvbvi gva¨‡g PjvPj K‡i| ev`yi iv‡Z Pj‡Z ¯^v”Q›`¨ †eva K‡i| KviY iv‡Zi †ejv cwi‡e‡k k‡ãi cwigvY AZ¨šÍ Kg _v‡K| w`‡bi †ejv gvbem„ó I Ab¨vb¨ kã †ewk _v‡K, ZvB G mgq ev`yi PjvPj Ki‡j ev`yi m„ó kã I Ab¨vb¨ k‡ãi DcwicvZ‡bi d‡j ev`y‡ii k‡ãi e¨wZPvi I weK…wZ N‡U| ZvB w`‡bi †ejvq Avkcv‡ki e¯Íymg~‡ni mwVK Ae¯’vb wbY©q Ki‡Z ev`y‡ii †ek mgm¨v nq, G Kvi‡YB GwU iv‡Zi †ejv PjvP‡j ¯^v”Q›`¨‡eva K‡i|   
 †`Iqv Av‡Q, 
	evqy‡Z k‡ãi †eM, v = 350 ms–1 
	k‡ãi K¤úv¼, f = 1400 Hz = 1400s–1 
†ei Ki‡Z n‡e, k‡ãi Zi½‰`N©¨,  = ? 
Avgiv Rvwb, 
v =  
  =  =  = 0.25m (Ans.) 

 DÏxcK g‡Z, evqy‡Z k‡ãi †eM, v = 350 ms–1
1g Ae¯’vb n‡Z cvnv‡oi (k‡ãi cÖwZdjK) `~iZ¡, d = 17 m 
kã cÖwZdwjZ n‡q KvR‡ji Kv‡Q wd‡i Avm‡Z t cwigvY mgq jvM‡j, 2d = vt 
 t =  = 0.097 sec < 0.1 sec 
cÖwZaŸwb ïb‡Z n‡j g~j kã I cÖwZaŸwbi ga¨Kvi mgq e¨eavb Kgc‡ÿ 0.1 sec n‡Z nq wKšÍy KvR‡ji 1g Ae¯’v‡bi Rb¨ g~j kã I cÖwZaŸwbi ga¨Kvi mgq e¨eavb 0.1 sec A‡cÿv Kg| ZvB 1g Ae¯’v‡b KvR‡ji c‡ÿ cÖwZaŸwb †kvbv m¤¢e nq wb|
 14. ivRkvnx †evW© 2017
P gva¨‡g `ywU wfbœ Drm n‡Z m„ó kãØ‡qi K¤úv¼   340 Hz Ges 400 Hz Ges G‡`i Zi½‰`‡N©¨i cv_©K¨ 0.165 m Aci GKwU gva¨g Q †Z k‡ãi †eM 400 ms1|	
K.	¯úk© ej Kv‡K e‡j?	                                           1
L.	k‡ãi †e‡Mi mv‡_ gva¨‡gi cÖK…wZi m¤úK© e¨vL¨v Ki|   2
M.	P gva¨‡g k‡ãi †eM wbY©q Ki|	                             3
N.	gva¨gØ‡q GKB k‡ãi Zi½‰`‡N©¨i cv_©K¨ 0.1 m n‡j Zi½wU 80 evi K¤ú‡b Q gva¨g 124 m †h‡Z cvi‡e wKbv MvwYwZK we‡kølYc~e©K gZvgZ `vI|	                         4
4 bs cÖ‡kœi DËi
 †h ej m„wói Rb¨ `yBwU e¯‘i cÖZ¨ÿ ms¯ú‡k©i cÖ‡qvRb nq Zv‡K ¯úk© ej e‡j|
 wewfbœ gva¨‡g k‡ãi †eM wewfbœ| evqy, cvwb Ges †jvnv‡Z k‡ãi †eM wfbœ wfbœ| 20C ZvcgvÎvq evqy‡Z k‡ãi †eM 344 ms1, cvwb‡Z 1450 m s1 Avi †jvnv‡Z 5130 m s1| mvaviYfv‡e ejv hvq evqy‡Z k‡ãi †eM Kg, Zi‡j Zvi †P‡q †ewk Avi KwVb c`v‡_© me‡P‡q †ewk|
 DÏxcK n‡Z cvB, 1g K¤úvsK, f1 = 340 Hz
	2q K¤úvsK, f2 = 400 Hz
	awi,	1g Zi½‰`N©¨ = 1
		2q Zi½‰`N©¨ = 2
	P gva¨‡g k‡ãi †eM, v = ?
†h‡nZz,	f2 > f1 †m‡nZz 1 > 2
		1  2 = 0.165
	ev,	   = 0.165
	ev,	v = 0.165
	ev,	v	=  = 
			= 374 m s1 (Ans.)
 DÏxcK n‡Z cvB,
	Q gva¨‡g k‡ãi †eM, vQ = 400 m s1
ÔMÕ Ask n‡Z cvB,	P gva¨‡g k‡ãi †eM, vP = 374 m s1
awi,	P gva¨‡g Zi½‰`N©¨ = P Ges
	Q gva¨‡g Zi½‰`N©¨ = Q
	K¤úvsK = f
†h‡nZz vQ > vP †m‡nZz Q > P
		Q  P = 0.1
	ev,	   = 0.1
	ev,	0.1 f = vQ  vP
	ev,	f =  = 260 Hz
Avgiv Rvwb,
		vQ	= f Q
	ev,	Q	=  = 
			= 1.538 m
 kã Q gva¨‡g 1 evi K¤ú‡b AwZµg K‡i = 1.538 m
 kã Q gva¨‡g 80 evi K¤ú‡b AwZµg K‡i	 = 80  1.538 m
	= 123 m
AZGe Zi½wU 80 evi K¤ú‡b Q gva¨‡g 124 m †h‡Z cvi‡e bv| Zi½wU 80 evi K¤ú‡b Q gva¨‡g 123 m †h‡Z cvi‡e|
 15. ivRkvnx †evW© 2016
AvwbKvi †fvKvj KW© (Vocal Chord) Gi K¤úv¼ 700Hz. †m b`xi wVK gvSLv‡b Ae¯’vbiZ GKRb gvwS‡K WvKj| AvwbKvi m„ó kã b`xi Aci cv‡o cÖwZdj‡bi `iæb 1.6 †m‡KÛ ci AvwbKv H k‡ãi cÖwZaŸwb ïb‡Z cvq| H mg‡q k‡ãi MwZ‡eM 350ms1 wQj|	
K.	`kv Kv‡K e‡j? 	1
L.	cyiæ‡li Mjvi ¯^i †gvUv wKš‘ bvix‡`i KÉ¯^i Zx² †Kb? e¨vL¨v Ki| 	2
M.	AvwbKvi m„ó k‡ãi Zi½ ˆ`N©¨ wbY©q Ki|	3
N.	†bŠKvi gvwS AvwbKvi D³ k‡ãi cÖwZaŸwb ïb‡e Kx? MvwYwZK we‡køl‡Yi gva¨‡g gšÍe¨ Ki| 	4
15 bs cÖ‡kœi DËi
 †Kv‡bv GKwU Zi½vwqZ KYvi †h‡Kv‡bv gyn~‡Z©i MwZi mvgwMÖK Ae¯’v cÖKvkK ivwk‡K Zvi `kv e‡j|
 gvby‡li Mjvi ¯^ih‡š¿ `yÕ†Uv c`©v Av‡Q, G‡`i‡K e‡j ¯^iZš¿x ev †fvKvj KW©| GB †fvKvj K‡W©i K¤ú‡bi d‡j Mjv †_‡K kã wbM©Z nq Ges gvbyl K_v e‡j| cÖvß eq¯‹ cyiæl‡`i †fvKvj KW© eq‡mi m‡½ m‡½ `„p n‡q c‡o| wKš‘ bvix I wkïi †fvKvj KW© `„p _v‡K bv| d‡j cÖvß eq¯‹ cyiæl‡`i Mjvi ¯^‡ii K¤úv¼ Kg Ges bvix I wkï‡`i ¯^‡ii K¤úv¼ †ewk nq| ZvB cyiæl‡`i Mjvi ¯^i †gvUv wKš‘ bvix I wkïi KÉ¯^i Zx²|
 DÏxcK n‡Z cvB,
	K¤úv¼,  = 700Hz
	k‡ãi MwZ‡eM, v = 350ms1
	Zi½ ˆ`N©¨,  = ?
Avgiv Rvwb,
	v = 
	ev,  =  =   = 0.5m  (Ans.)
 DÏxcK n‡Z cvB,
	k‡ãi †eM, v = 350ms1
	cÖwZaŸwb ïb‡Z AvwbKvi mgq, t = 1.6s
	b`xi cÖ¯’ h n‡j,
	 2h = vt
	 ev,  h =  =  = 280m
cÖwZdjK n‡Z gvwSi `~iZ¡, d =  =  = 140m| †bŠKvi gvwS‡K cÖwZaŸwb ïb‡Z n‡j kã‡K 2d `~iZ¡ AwZµg Ki‡Z n‡e| G `~iZ¡ AwZµg Ki‡Z t1 mgq jvM‡j,
		t1 = 
	 ev, t1 =  
		= 0.8 s
Avgiv Rvwb, cÖwZaŸwb †kvbvi Rb¨ g~j kã I cÖwZdwjZ k‡ãi ga¨Kvi mgq e¨eavb 0.1 s ev Zvi †P‡q †ewk|
AZGe, t1 > 0.1 s e‡j †bŠKvi gvwS D³ k‡ãi cÖwZaŸwb ïb‡e|
 16. ivRkvnx †evW© 2015
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wP‡Î cvwb‡Z m„ó GKwU Zi½ †`Lv‡bv n‡q‡Q| evqy I cvwb‡Z kã Zi‡½i `ªæwZ 332ms–1 Ges 1452.5 ms–1| 
K.	Qw›`Z MwZ Kv‡K e‡j? 	1
L.	†Q‡j‡`i Zyjbvq †g‡q‡`i KÉ¯^i Zxÿè 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
16 bs cÖ‡kœi DËi
 †Kv‡bv MwZkxj e¯ÍyKYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_i †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq ci ci GKB w`K n‡Z AwZµg K‡i Z‡e †mB MwZ‡K Qw›`Z MwZ e‡j| 
 gvby‡li Mjvi AvIqvR miæ n‡e bvwK †gvUv n‡e Zv †fvKvj K‡W©i Dci wbf©i K‡i| †fvKvj KW© †gvUv n‡j Gi K¤úv¼ K‡g hvq, d‡j k‡ãi ZxÿèZvI K‡g hvq| †g‡q‡`i KÉ¯^i Zxÿè nIqvi KviY Zv‡`i †fvKvj KW© cvZjv A_©vr Gi K¤úv¼ †ewk|  
 GLv‡b, evZv‡m kã Zi‡½i `ªæwZ, va = 332ms–1 
	cvwb‡Z kã Zi‡½i `ªæwZ, vw = 1452 ms–1 
	K¤úv¼, f = 60 Hz 
	evZv‡m kã Zi‡½i ˆ`N©¨, a = ?
Avgiv Rvwb, va = fa 
	ev, a =   =   = 5.533 m 
 a= 5.533 m
 evZv‡m kã Zi‡½i ˆ`N©¨  5.533 m. (Ans.)

 ÒMÓ bs n‡Z cvB, 
evZv‡m kã Zi‡½i ˆ`N©¨, a = 5.533m 
  Kzqvi MfxiZv, h = 5.533m 
Avgiv Rvwb, †Kv‡bv kã Avgv‡`i gw¯Í‡®‹ 0.1s ¯’vqx nq| ZvB cÖwZaŸwb †kvbvi Rb¨ b~¨bZg mgq e¨eavb n‡Z n‡e 0.1s| kã I cÖwZeÜ‡Ki ga¨eZ©x `~iZ¡ d n‡j, 
d =  
evZv‡mi †ÿ‡Î, d =  
	= 16.6 m 
cvwbi †ÿ‡Î, d =  = 72.62 m 
A_©vr, evZvm I cvwb‡Z cÖwZaŸwb ïb‡Z n‡j kã Drm I cÖwZeÜ‡Ki ga¨eZ©x b~¨bZg `~iZ¡ h_vµ‡g 16.6 m I 72.62 m n‡Z n‡e| wKšÍy Kzqvi MfxiZv gvÎ 5.533m nIqvq †Kv‡bvfv‡eB cÖwZaŸwb †kvbv hv‡e bv|
 17. w`bvRcyi †evW© 2017
GKwU Dr‡mi m„ó kã Zi‡½i K¤úv¼ 86 Hz Dnv cvwb‡Z I evqy‡Z wfbœ †e‡Mi m„wó K‡i| cvwb‡Z †eM 1450 m s1 Ges evqy‡Z Bnvi K¤ú‡bi wPÎ wbæiƒc
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K.	`kv Kv‡K e‡j?	1
L.	k‡ãi ZxeªZv 25 W m2 ej‡Z wK eySvq?	2
M.	cvwb‡Z DwjøwLZ Zi‡½i ch©vqKvj wbY©q Ki|	3
N.	DwjøwLZ gva¨gØ‡q D³ kã Zi‡½i †eM wfbœ nevi KviY MvwYwZK hyw³mn we‡kølY Ki|	4
17 bs cÖ‡kœi DËi
 †Kv‡bv GKwU Zi½vwqZ KYvi †h‡Kv‡bv gyû‡Z©i MwZi mvgwMÖK Ae¯’v cÖKvkK ivwk‡K Zvi `kv e‡j| 
 k‡ãi ZxeªZv 25 W m2 ej‡Z †evSvq kã we¯Ív‡ii Awfgy‡Li mv‡_ j¤^fv‡e 1 m2 †ÿÎd‡ji ga¨ w`‡q cÖwZ †m‡K‡Û 25 J kã kw³ cÖevwnZ nq| 
 DÏxcK n‡Z cvB, K¤úvsK f = 86 Hz
	ch©vqKvj, T = ?
Avgiv Rvwb, T =  = = 0.01162 s (Ans.)
 DÏxcK n‡Z cvB, K¤úv¼, f = 86 Hz
	cvwb‡Z k‡ãi †eM, vw = 1450 m s1
awi, cwvb‡Z Zi½‰`N©¨ = w
	evqy‡Z Zi½‰`N©¨ = a
	evqy‡Z k‡ãi †eM = va
Avgiv Rvwb, GKwU ms‡KvPb I GKwU cÖmviY wb‡q GKwU Zi½‰`N©¨ MwVZ nq| DÏxc‡K D‡jøwLZ wP‡Î `yBwU cÖmviY I GKwU ms‡KvPb †`Lv‡bv n‡q‡Q|
 a +  = 6
ev, 3  = 6
  a = 4 m
Avgiv Rvwb, va = f a = 86 Hz  4 m = 344 m s1
Avevi, vw = f w
	ev, w =  = = 16.86 m
MvwYwZK we‡kølY †_‡K †`Lv hvq, w > a Ges  vw > va
AZGe, Zi½ ˆ`‡N©¨i wfbœZvi Kvi‡Y kã Zi‡½i †eM wfbœ n‡q‡Q|
 18. w`bvRcyi †evW© 2016
`ywU mgvšÍivj cvnv‡oi gv‡S `vwo‡q GK e¨w³ e›`yK †_‡K ¸wj Quyo‡jv| wZwb 1.5s ci cÖ_g cÖwZaŸwb Ges 2s ci wØZxq cÖwZaŸwb ïb‡jb| †mw`b evqyi ZvcgvÎv wQj 30C.	
K.	cÖwZaŸwb Kx? 	                                                   1
L.	evqy A‡cÿv cvwb‡Z k‡ãi †eM †ewk †Kb? e¨vL¨v Ki|     2
M.	cvnvo `ywUi ga¨eZ©x `~iZ¡ wbY©q Ki|	                        3
N.	H e¨w³ Z…Zxq I PZz_© cÖwZaŸwb c„_Kfv‡e ïb‡Z cv‡e wKbv? MvwYwZKfv‡e we‡kølY Ki| 	                           4
18 bs cÖ‡kœi DËi
 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|
 †Kv‡bv gva¨‡g k‡ãi †eM H gva¨‡gi w¯’wZ¯’vcKZvi Dci wbf©ikxj| †h gva¨‡gi w¯’wZ¯’vcKZv †ewk †m gva¨‡g k‡ãi †eM †ewk| evqy A‡cÿv cvwbi w¯’wZ¯’vcKZv †ewk e‡j cvwb‡Z k‡ãi †eM evqy‡Z k‡ãi †eM A‡cÿv †ewk|
 †`Iqv Av‡Q,
cÖ_g cÖwZaŸwb †kvbvi ga¨eZ©x mgq, t1 = 1.5 s
wØZxq cÖwZaŸwb †kvbvi ga¨eZ©x mgq, t2 = 2 s
awi, e¨w³ n‡Z cÖ_g I wØZxq cvnv‡oi `~iZ¡ h_vµ‡g d1 I d2
30C ZvcgvÎvq evqy‡Z k‡ãi †eM, v = (332 + 0.6  30)
		= 350 ms1
Avgiv Rvwb,
	2d1 = vt1
	 ev, d1 =  =  = 262.5 m
Avevi, 2d2 = vt2
	ev, d2 =  = 
		= 350m
 cvnvo `ywUi ga¨eZ©x `~iZ¡, d = d1 + d2
			= 262.5 + 350
			= 612.5m (Ans.)
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awi, cvnvoØ‡qi gv‡S e¨w³i Ae¯’vb A
A n‡Z cÖ_g cvnv‡oi `~iZ¡, d1 = 262.5m
A n‡Z wØZxq cvnv‡oi `~iZ¡, d2 = 350m
GLv‡b, d1 < d2
kã A n‡Z 1g cvnv‡o cÖwZdwjZ n‡q cybivq A †Z Avm‡Z mgq jv‡M, t1 = 1.5s
kã  A n‡Z 2q cvnv‡o cÖwZdwjZ n‡q cybivq A †Z wd‡i Avm‡Z mgq jv‡M, t2 = 2s
cÖ_g cvnv‡o cÖwZdwjZ kã wØZxq cvnv‡o cÖwZdwjZ n‡q Avm‡j H e¨w³ Z…Zxq cÖwZaŸwb ïb‡Z cv‡e|
 3q cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq, t3 = t1 + t2
		= (1.5 + 2) s
		= 3.5s
Avevi, wØZxq cvnv‡o cÖwZdwjZ kã 1g cvnv‡o cÖwZdwjZ n‡q Avm‡j H e¨w³ 4_© cÖwZaŸwb ïb‡Z cv‡e|
 4_© cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq, t4 = t2 + t1
		= 2 + 1.5
		= 3.5s
Z…Zxq I 4_© cÖwZaŸwb †kvbvi ga¨eZ©x mgq e¨eavb, t = t4  t3
		= 3.5  3.5
		= 0s < 0.1s
AZGe, H e¨w³ Z…Zxq I PZz_© cÖwZaŸwb c„_Kfv‡e ïb‡Z cv‡e bv|
 19. w`bvRcyi †evW© 2015
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 ˆ`N©¨ wQj 20 †mw›UwgUvi| 
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 wKfv‡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
19 bs cÖ‡kœi DËi
 †Kv‡bv e¯Íyi MwZ hw` Ggb nq †h GKwU wbw`©ó mgq ci ci e¯ÍywUi MwZi cybive„wË N‡U Z‡e H MwZ‡K ch©ve„Ë MwZ e‡j|
 Avgiv hLb K_v ewj Avgv‡`i kã Aby‰`N©¨ ev jw¤^K Zi‡½i gva¨‡g A‡b¨i Kv‡b †cŠQvq| A_©vr kã gva¨‡gi KYv¸‡jvi ms‡KvPb I cÖmvi‡Yi gva¨‡g GKR‡bi K_v Ab¨ R‡bi Kv‡Q †cŠQvq|  
 Avgiv Rvwb,
	v =  
ev, f =  
	=  Hz = 1750 Hz.
	GLv‡b, 
k‡ãi †eM, v = 350 ms–1  
Zi½ ˆ`N©¨,  = 20 cm = 0.2 m  
K¤úv¼, f = ? 


myZivs e¨w³i Drcbœ k‡ãi K¤úv¼ wQj 1750 Hz (Ans.)
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Avgiv Rvwb, †Kv‡bv e¨w³ KZ©„K Drcbœ k‡ãi †ik 0.1 †m‡KÛ ch©šÍ H e¨w³i gw¯Í‡®‹ _v‡K| A_©vr 0.1 †m‡KÛ mg‡qi g‡a¨ H e¨w³ g~j kã I cÖwZaŸwbi g‡a¨ cv_©K¨ Ki‡Z cvi‡e bv| myZivs †m †Kv‡bv cÖKvi cÖwZaŸwb ïb‡Z cv‡e bv| 
DwÏc‡K e¨w³i cÖwZaŸwb ïb‡Z n‡j kã‡K (17  2)m = 34m c_ AwZµg Ki‡Z n‡e| myZivs cÖwZaŸwbZ kã e¨w³i Kv‡Q †cuŠQv‡Z cÖ‡qvRbxq mgq t| 
	Avgiv Rvwb,  
s = vt 
ev, t =   sec 
	= 0.097 sec < 0.1 sec 
	GLv‡b, 
`~iZ¡, s = 34 m 
k‡ãi †eM, v = 350 ms–1 


A_©vr H e¨w³ g~j kã I cÖwZaŸwbZ k‡ãi g‡a¨ cv_©K¨ Ki‡Z cvi‡e bv| myZivs H e¨w³ †Kv‡bv cÖwZaŸwb ïb‡Z cv‡e bv|






 20. Kzwgjøv †evW© 2017
mgZj c„‡ôi Dci Aew¯’Z `ywU 10 Zjv fe‡bi gv‡S f‚-c„‡ôi Dci `uvwo‡q GK e¨w³ e›`yK †_‡K ¸wj Quyoj| †m 2 s c‡i cÖ_g cÖwZaŸwb Ges 2.15 s c‡i wØZxq cÖwZaŸwb ïb‡Z †cj| H mg‡q evqyi ZvcgvÎv wQj 35C|	
K.	we¯Ívi Kv‡K e‡j?	1
L.	k‡ãi ZxeªZv 40 W m2 ej‡Z Kx eySvq?	2
M.	feb `yBwUi ga¨eZ©x `~iZ¡ wbY©q Ki|	3
N.	DÏxcK Abymv‡i e¨w³wU 2q cÖwZaŸwb ïbvi KZ mgq c‡i Z…Zxq cÖwZaŸwb ïb‡Z cvi‡e?MvwYwZKfv‡e we‡kølY 
    Ki|	4
20 bs cÖ‡kœi DËi
 Zi½ m„wó n‡j gva¨‡gi KYv¸‡jv mvg¨ve¯’v‡bi `yB cv‡k Kw¤úZ nq| mvg¨ve¯’vb †_‡K †h‡Kv‡bv GKw`‡K Zi½w¯’Z †Kv‡bv KYvi me©vwaK miY‡K we¯Ívi e‡j|
 kã cÖev‡ni w`‡Ki mv‡_ j¤^ 1 m2 †ÿÎd‡ji ga¨w`‡q cÖwZ †m‡K‡Û 40 J kã kw³ cÖevwnZ n‡j m„ó k‡ãi ZxeªZv n‡”Q 40 W m2
 18(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| [DËi: 729.5 m]
 
 
d
2
 
d
1
 
A
 
C
 
(2q cvnvo)
 
B
 
(1g cvnvo)
 

awi cvnvoØ‡qi g‡a¨ e¨w³i Ae¯’vb A 
A n‡Z cÖ_g cvnv‡oi `~iZ¡, d1 = AB
A n‡Z wØZxq cvnv‡oi `yiZ¡, d2 = AC
†hLv‡b, d1 < d2
DÏxcK g‡Z, e›`yK †_‡K ¸wj †Qvovi ci kã A n‡Z 1g cvnv‡oi cÖwZdwjZ n‡q cybivq A †Z Avm‡Z cÖ‡qvRbxq mgq, 
t1 = 2 s.
Avevi D³ kã 2q cvnv‡o cÖwZdwjZ n‡q Avm‡j Avgiv Z…Zxq cÖwZaŸwb ïb‡Z cve| myZivs kã A n‡Z 2q cvnv‡o cÖwZdwjZ n‡q Avm‡Z cÖ‡qvRbxq mgq, 
t2 = 2.15 s.
myZivs Z…Zxq cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq,
t = t1 + t2 = 2 s + 2.15 s = 4.15 s
A_©vr, 4.15 s ci Z…Zxq cÖwZaŸwb ïb‡Z cv‡e|

 21. Kzwgjøv †evW© 2015
75cm
60Hz
wPÎ-1
wPÎ-2
S
evqy
ZvcgvÎv 20C
R






		
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 "S" Ges "R" Ae¯’v‡bi g‡a¨ b~¨bZg `~iZ¡ KZ n‡j cÖwZwaŸwb †kvbv hv‡e DË‡ii h_v_©Zv hvPvB Ki| 4
21 bs cÖ‡kœi DËi
 †h ch©ve„Ë Av‡›`vjb †Kv‡bv Ro gva¨‡gi GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvwjZ K‡i wKš‘ gva¨‡gi KYv¸‡jv‡K ¯’vqxfv‡e ¯’vbvšÍwiZ K‡i bv Zv‡K Zi½ e‡j|
 wPÎ-1 Gi Zi½wUi †ÿ‡Î gva¨‡gi †h‡Kv‡bv KYvi ¯ú›`b MwZi w`K Ges Zi‡½i AMÖmi nIqvi w`K ci¯úi j¤^| ZvB AbycÖ¯’ ev Avo Zi‡½i msÁvbymv‡i GwU GKwU AbycÖ¯’ Zi½|
 DÏxc‡Ki wPÎ-1 n‡Z cvB,
AbycÖ¯’ Zi‡½i Zi½‰`N©¨,  = GKwU Zi½kxl© + GKwU Zi½cv` = 75cm = 0.75m
Zi‡½i K¤úv¼,  = 60Hz = 60sec1
†ei Ki‡Z n‡e Zi½ †eM, v = ?
Avgiv Rvwb, v =  = 60sec1  0.75m = 45ms1 (Ans.)
 DÏxc‡Ki wPÎ-2 G S Øviv k‡ãi Drm Ges R Øviv k‡ãi cÖwZdjK eySvq|
Avgiv Rvwb, 0C ZvcgvÎvq evqy‡Z k‡ãi †eM, v0 = 332ms1 Ges cÖwZ 1 C ZvcgvÎv e„w×i Rb¨ evqy‡Z k‡ãi †eM 0.6ms1 cwigvY e„w× cvq|
 DÏxc‡K cÖ`Ë  = 20C ZvcgvÎvq evqy‡Z k‡ãi †eM,
v = v0 +   0.6ms1/C = 332ms1 + 20C  0.6ms1/C 
	= 344ms1
g‡b Kwi, S Ges R Ae¯’v‡bi g‡a¨ b~¨bZg `~iZ¡ d n‡j cÖwZaŸwb †kvbv hv‡e| cÖwZaŸwb †kvbvi Rb¨ kã‡K 2d `~iZ¡ AwZµg Ki‡Z n‡e| KviY k‡ãi Drm I †kÖvZv GKB Ae¯’v‡b _vK‡j †m Ae¯’vb n‡Z kã wM‡q cÖwZdj‡K cÖwZdwjZ n‡q Avevi Drm Z_v †kÖvZvi wbKU wd‡i Avm‡e| Zvn‡j, 2d `~iZ¡ AwZµ‡g k‡ãi t = 0.1 sec cwigvY mgq jvM‡e| KviY gvbe K‡Y© †Kv‡bv kã †kvbvi 0.1sec ch©šÍ H k‡ãi †ik †_‡K hvq| d‡j G mg‡qi g‡a¨ g~j k‡ãi Abyiƒc GKwU kã K‡Y© cÖ‡ek Ki‡j Zv Avjv`vfv‡e mbv³ Kiv hvq bv|
ZLb kã KZ…©K AwZµvšÍ `~iZ¡ = k‡ãi MwZ‡eM  mgqKvj
ev, 2d = vt
 d =  =  =  17.2m
myZivs, DÏxc‡Ki wPÎ-2 Gi "S" Ges "R" Ae¯’v‡bi g‡a¨ b~¨bZg `~iZ¡ 17.2m n‡j cÖwZaŸwb †kvbv hv‡e|
 22. PÆMÖvg †evW© 2017
cjvk GKwU cvnv‡oi mvg‡b `uvwo‡q kã Kij Ges 0.15 s ci cÖwZaŸwb ïb‡Z †cj| H ¯’v‡bi evqyi ZvcgvÎv 30C| 	
K.	Zi½ Kx?	1
L.	mKj cÖwZdwjZ kã †kvbv hvq bv †Kb?	2
M.	cjv‡ki wbKU †_‡K cvnv‡oi `~iZ¡ KZ?	3
N.	cjvk µgvMZ kã Ki‡Z Ki‡Z cvnv‡oi w`‡K GwM‡q †h‡Z _vK‡j m‡e©v”P KZ `~iZ¡ ch©šÍ cÖwZaŸwb ïb‡Z cv‡e? MvwYwZKfv‡e we‡kølY Ki|	4
22 bs cÖ‡kœi DËi
 †h ch©ve„Ë Av‡›`vjb †Kv‡bv Ro gva¨‡gi GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvwjZ K‡i wKš‘ gva¨‡gi KYv¸‡jv‡K ¯’vqxfv‡e ¯’vbvšÍwiZ K‡i bv ZvB Zi½|
 mKj cÖwZdwjZ kã †kvbv hvq bv KviY cÖwZdwjZ kã ïb‡Z n‡j g~j kã I cÖwZdwjZ k‡ãi †kvbvi ga¨eZ©x mg‡qi cv_©K¨ AšÍZ 0.1 †m‡KÛ nIqv cÖ‡qvRb|  0.1 †m‡K‡Ûi Kg n‡j cÖwZdwjZ kã‡K g~j kã †_‡K Avjv`v Kiv hvq bv| ZvB †h mKj †ÿ‡Î cÖwZdwjZ kã 0.1 †m‡K‡Ûi Av‡M wd‡i Av‡m †m mKj †ÿ‡Î cÖwZdwjZ kã †kvbv hvq bv|
 Avgiv Rvwb, 0C ZvcgvÎvq evZv‡m k‡ãi `ªæwZ 332 m s1 Ges ZvcgvÎv cÖwZ 1C e„w×i Rb¨ evqy‡Z k‡ãi †eM e„w× cvq 0.6 m s1|
myZivs 30C ZvcgvÎvi evqy‡Z k‡ãi †eM, 
v = (332 + 30  0.6) m s1 = 350 m s1
cÖwZaŸwb †kvbvi ga¨eZ©x mgq, t = 0.15 s
cvnv‡oi `~iZ¡, d = ?
Avgiv Rvwb,
	d =  = 
	= 26.25 m (Ans.)
 cjvk µgvMZ kã Ki‡Z Ki‡Z cvnv‡oi w`‡K GwM‡q †h‡Z _vK‡j cÖwZaŸwb †kvbvi Rb¨ Drm I cÖwZdj‡Ki ga¨eZ©x `~iZ¡ AšÍZc‡ÿ Ggb n‡Z n‡e †hb cÖwZdwjZ kã 0.1 †m‡K‡Ûi Av‡M wd‡i Avm‡Z cv‡i| KviY †Kv‡bv kã †kvbvi ci cÖvq 0.1 †m‡KÛ ch©šÍ Gi †ik Avgv‡`i gw¯Í‡®‹ _v‡K|
30C ZvcgvÎvq evZv‡m k‡ãi †eM, v = (332 + 0.6  30) m s1
	= 350 m s1
kãvbyf‚wZi ¯’vwqZ¡Kvj, t = 0.1 s
b~¨bZg `~iZ¡, d = ?
Avgiv Rvwb, cÖwZaŸwb †kvbvi b~¨bZg `~iZ¡,
	d =  = 
	= 17.5 m
cvnvo †_‡K Zvi cÖv_wgK `~iZ¡ wQj 26.25 m| AZGe, cjvk µgvMZ kã Ki‡Z Ki‡Z cvnv‡oi w`‡K GwM‡q †h‡Z _vK‡j Zvi cÖv_wgK Ae¯’vb †_‡K m‡e©v”P 26.25 m – 17.5 m = 8.75 m `~iZ¡ AwZµg Kiv ch©šÍ cÖwZaŸwb ïb‡Z cv‡e| 8.75 m †_‡K †ewk `~iZ¡ AwZµg K‡j †m Avi cÖwZaŸwb ïb‡Z cv‡e bv|

 23. PÆMÖvg †evW© 2015
A
B
C
D
4m
Zi½ cÖev‡ni w`‡K





A n‡Z B †Z †cuŠQv‡Z 0.1s mgq jv‡M|
	
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‰`N©¨ A‡a©K Kiv n‡j K¤úv‡¼i Kx cwieZ©b n‡e? MvwYwZKfv‡e we‡kølY Ki| 	4
23 bs cÖ‡kœi DËi
  †Kv‡bv Zi½ wbw`©ó gva¨‡g wbw`©ó w`‡K GKK mg‡q †h `~iZ¡ AwZµg K‡i Zv‡K Zi½ †eM e‡j|
 DÏxc‡Ki Zi½wU gva¨‡g ms‡KvPb I cÖmviY bq eis Zi½kxl© I Zi½cv` Drcbœ K‡i mÂvwjZ nq| Z`ycwi, Zi½w¯’Z KYvmg~‡ni K¤ú‡bi w`K Zi½ cÖev‡ni w`‡Ki mv‡_ j¤^| myZivs AbycÖ¯’ Zi‡½i msÁvbymv‡i DÏxc‡Ki wP‡Îi Zi½wU GKwU AbycÖ¯’ Zi½|  
 Zi‡½i A n‡Z B ch©šÍ GKwU c~Y©Zi½ Aew¯’Z| myZivs A n‡Z B †Z †cuŠQv‡Z †h mgqKvj cÖ‡qvRb nq, Zv-B n‡jv ch©vqKvj| 
A_©vr ch©vqKvj, T = 0.1 sec 
 Zi½wUi K¤úv¼, f =  = 10 Hz (Ans.) 
 DÏxc‡K ewY©Z Ae¯’vq, 
AB + BC = 4m 
ev, 2  Zi½‰`N©¨,  = 4m 
  Zi½‰`N©¨,  =  = 2m 
myZivs DÏxc‡K ewY©Z Ae¯’vq, 
Zi½‡eM, v = f = 10 Hz  2m = 20 ms–1 
gva¨g AcwiewZ©Z _vK‡j, Zi½‰`N©¨ c~‡e©i Zyjbvq A‡a©K Kiv n‡jI Zi½‡eM AcwiewZ©Z _vK‡e, 
A_©vr cwiewZ©Z cwiw¯’wZ‡Z, 
Zi½‡eM, v = 20 ms–1 
Zi½‰`N©¨,  =  = 1m 
G‡ÿ‡Î K¤úv¼  n‡j, v =  
  =  = 20 Hz = 2  10 Hz = 2 
myZivs we¯Ívi AcwiewZ©Z †i‡L Zi½wUi Zi½‰`N©¨ A‡a©K Kiv n‡j K¤úv¼ c~‡e©i Zyjbvq wØ¸Y n‡q hv‡e|

 24. wm‡jU †evW© 2017
ZvcgvÎv 30C
60 m
cÖwZdjK
 d m
T
M
R

M Ae¯’v‡b cÖwZaŸwb ïbvi mgq 0.5 †m‡KÛ.
    	
K.	cÖwZaŸwb Kx?	1
L.	w`‡bi †ejv A‡cÿv iv‡Zi †ejvq k‡ãi †eM †ewk _v‡K †Kb?	2
M.	M Ae¯’vb †_‡K R cÖwZdj‡Ki `~iZ¡ wbY©q Ki|	3
N.	T Ae¯’vb †_‡K kã Ki‡j cÖwZaŸwb ïbv hv‡e wK? †M‡j KZ †m‡KÛ ci ïbv hv‡e? MvwYwZK we‡køl‡Y †Zvgvi gZvgZ `vI|	4
24 bs cÖ‡kœi DËi
 hLb †Kvb kã g~j kã n‡Z Avjv`v n‡q g~j k‡ãi cybive„wË K‡i, ZLb H cÖwZdwjZ kã‡K cÖwZaŸwb e‡j|
 w`‡bi †ejv A‡cÿv iv‡Zi †ejvq k‡ãi †eM †ewk _v‡K K_vUv wVK bq| k‡ãi †eM wbf©i K‡i ZvcgvÎvi Dci| w`b A‡cÿv iv‡Z ZvcgvÎv †ewk bq eis Kg _v‡K d‡j k‡ãi †eM Kg n‡e| Z‡e iv‡Z †Kvjvnj bv _vKvq kã A‡bK `~i ch©šÍ †kvbv hvq|
 1C ZvcgvÎv e„w×i Rb¨ k‡ãi †eM e„w×, 0.6 m s1
 30C ZvcgvÎv e„w×i Rb¨ k‡ãi †eM e„w×, = 0.6 m s1  30
	= 18 m s1
 30C ZvcgvÎvq k‡ãi †eM,
v = 18 m s1 + 332 m s1 = 350 m s1
GLb, M n‡Z R Ae¯’v‡bi `~iZ¡ D n‡j,
	v = 
	 D =  = 
= 87.5 m (Ans.)
 wPÎvbymv‡i MT = 60 m 
myZivs TR = d = (87.5  60) = 27.5 m
T Ae¯’vb †_‡K Drcbœ kã cÖwZdjK R †_‡K cÖwZdwjZ n‡q cybivq T Ae¯’v‡b wd‡i Avm‡Z t mgq e¨q n‡j, Avgiv cvB,
v = 
 t =  = 
= 0.157 s
†h‡nZz cÖwZaŸwb †kvbvi mgq 0.1 s A‡cÿv eo ZvB cÖwZaŸwb †kvbv hv‡e|
T Ae¯’vb †_‡K kã Ki‡j cÖwZaŸwb 0.157 s †m‡KÛ ci †kvbv hv‡e|

 25. wm‡jU †evW© 2016
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K.	cÖwZaŸwb Kv‡K e‡j? 	1
L.	iv¯Ívi gm„YZvq Nl©‡Yi f‚wgKv e¨vL¨v Ki| 	2
M.	S Ges R Gi ga¨eZ©x `~iZ¡ wbY©q Ki|	3
N.	P Ae¯’v‡b cÖwZaŸwb ïbv hv‡e wKbv MvwYwZK we‡kølY K‡i gZvgZ `vI| 	4
25 bs cÖ‡kœi DËi
 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| 
 iv¯Ívq hvbevnb PjvP‡ji Rb¨ Uvqvi Ges iv¯Ívi ga¨eZ©x Nl©Y AZ¨šÍ ¸iæZ¡c~Y©| Avevi hvbevn‡bi Uvqvi Ges iv¯Ívi ga¨eZ©x Nl©Y e‡ji gvb Uvqv‡ii LvR I iv¯Ívi gm„YZvi Dci wbf©i K‡i| iv¯Ív †ewk gm„Y n‡j hvbevnb PjvPj mnRZi Ges Avivg`vqK nq wKš‘ Nl©Y e‡ji cwigvY K‡g hvq| iv¯Ív †ewk gm„Y n‡j bvbv ai‡Yi mgm¨vi m„wó nq| †hgb iv¯Ívi gm„YZv †ewk _vK‡j †eªK Øviv Mvwo‡K mywbw`©ó ¯’v‡b _vgv‡bv m¤¢e nq bv, Gi KviY cÖ‡qvRbxq cÖwZwµqv ej †hvMvb w`‡Z bv cviv| Avevi iv¯Ív †ewk gm„Y n‡j iv¯Ív cÖ‡qvRbxq Nl©Y ej †hvMvb w`‡Z cv‡i bv e‡j _vgv Ae¯’v n‡Z Mvwo mvg‡bi w`‡K AMÖmi n‡Z cv‡i bv| AZGe iv¯Ívi gm„YZv Ggb n‡Z n‡e hv‡Z iv¯Ív cÖ‡qvRbxq Nl©Y e‡ji †hvMvb w`‡Z cv‡i| 
 [we.`ª. Drm I cÖwZdj‡Ki ga¨eZ©x `~iZ¡ wbY©q Ki‡Z n‡j mgq Rvbv cÖ‡qvRb| mgvav‡bi myweav‡_© cÖwZaŸwb †kvbvi mgq 0.2s] 
Avgiv Rvwb,
1C ZvcgvÎv e„w×i Rb¨ k‡ãi †eM e„w× cvq = 0.6 ms–1
 30C ZvcgvÎv e„w×i Rb¨ k‡ãi †eM e„w× cvq = (30  0.6) ms–1
		= 18 ms–1
 30C ZvcgvÎvq k‡ãi †eM, v = 18 ms–1 +332 ms–1 = 350 ms–1
	[0C ZvcgvÎvq k‡ãi †eM = 332 ms–1]
	Avgiv Rvwb, 
	GLv‡b,  

	cÖwZaŸwb ïbvi †ÿ‡Î, v = 
	k‡ãi †eM, v = 350 ms–1
mgq, t = 0.2 s 

	ev, 2d = vt 
	S I R Gi ga¨eZ©x `~iZ¡, d = ?

	ev, d =  = 
	

		= 35 m (Ans.)
	


 DÏxcK n‡Z cvIqv hvq, S †_‡K P Gi `~iZ¡ = 18 m Avevi S Ges R Gi ga¨eZ©x `~iZ¡ = 35 m 
 P Ges R Gi ga¨eZ©x `~iZ¡, d1 = (35 – 18)m = 17 m 
GLv‡b, k‡ãi †eM, v = 350 ms–1
kã P Ae¯’vb n‡Z R cÖwZdj‡K evav †c‡q Avevi P Ae¯’v‡b Avm‡j k‡ãi AwZµvšÍ `~iZ¡, 2d1 = (2  17)m 
	= 34 m 
aiv hvK, Drcbœ kã P Ae¯’vb n‡Z R cÖwZdj‡K evav †c‡q Avevi P Ae¯’v‡b Avm‡Z mgq jv‡M, = t1s
 Avgiv Rvwb, 
	v = 
	ev, t1 =  =  = 0.097s < 0.1s 
wKš‘ k‡ãi cÖwZaŸwb ïb‡Z n‡j Drcbœ kã cÖwZdjK n‡Z evav †c‡q wd‡i Avm‡Z Kgc‡ÿ 0.1s mgq e¨q n‡Z n‡e| G‡ÿ‡Î P Ae¯’v‡b kã wd‡i Avm‡Z 0.1s Gi Kg mgq jv‡M, †h mgq ch©šÍ c~‡e©i k‡ãi †ik i‡q hvq| ZvB P Ae¯’v‡b cÖwZaŸwb ïbv hv‡e bv|
 26. wm‡jU †evW© 2015
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. 	
K.	ch©ve„Ë MwZ Kv‡K e‡j? 	1
L.	AbycÖ¯’ I Aby‰`N©¨ Zi‡½i g‡a¨ `yÕwU cv_©K¨ †jL| 	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
26 bs cÖ‡kœi DËi
 †Kv‡bv MwZkxj e¯ÍyKYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_ †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq cici GKB w`K †_‡K AwZµg K‡i, Zvn‡j †mB MwZ‡K ch©ve„Ë MwZ e‡j| 
 AbycÖ¯’ Zi‡½i †ÿ‡Î Zi½‡e‡Mi w`K Ges gva¨‡gi KYv¸‡jvi K¤ú‡bi w`K ci¯úi j¤^| Aby‰`N©¨ Zi‡½i †ÿ‡Î Zi½‡e‡Mi w`K Ges gva¨‡gi KYv¸‡jvi K¤ú‡bi w`K ci¯úi mgvšÍivj| 
AbycÖ¯’ Zi½ gva¨‡g Zi½kxl© I Zi½cv` Drcbœ K‡i mÂvwjZ nq| Aby‰`N©¨ Zi½ gva¨‡g ms‡KvPb I cÖmviY Drcbœ K‡i mÂvwjZ nq|  
 †`Iqv Av‡Q, 
H w`b evZv‡mi ZvcgvÎv wQj,  = 25 C  
†ei Ki‡Z n‡e, H mg‡q evqy‡Z k‡ãi MwZ‡eM, v = ? 
Avgiv Rvwb, 0C ZvcgvÎvq evqy‡Z k‡ãi MwZ‡eM,v0 = 332ms–1 
Ges 1C ZvcgvÎv e„w×i Rb¨ evqyi k‡ãi MwZ‡eM 0.6 ms–1 cwigvY e„w× cvq| 
myZivs 0C n‡Z 25C ch©šÍ ZvcgvÎv 25C e„w×i Rb¨ evqy‡Z k‡ãi †eM e„w× cv‡e = 0.6 ms–1/C  25C = 15 ms–1 
Ges 25C ZvcgvÎvq evqy‡Z k‡ãi †eM, v = v0 + 15 ms–1 
	= 332 ms–1 + 15 ms–1 
	= 347 ms–1  (Ans.) 
 g‡b Kwi, 
evejyi MwZ‡eM, wQj x ms–1 
myZivs t = 3 sec mgqKv‡j evejy KZ©„K AwZµvšÍ `~iZ¡  = x ms–1  t = x ms–1   3 sec = 3x m 
t = 3 sec  mgqKv‡j kã KZ©„K AwZµvšÍ `~iZ¡ = vt 
	= 347ms–1  3 sec 
	= 1041 m 
wKšÍy cÖwZaŸwb †kvbvi Rb¨ 3 sec mgqKv‡j 2301m A‡cÿv †ewk `~iZ¡ AwZµg Ki‡Z n‡e| 
myZivs DÏxc‡K cÖ`Ë DcvËmg~n mwVK bq|
 27. h‡kvi †evW© 2015
[image: ]
avZe Zv‡i k‡ãi †eM 5130ms–1
	
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
17 bs cÖ‡kœi DËi
 kã Dr‡mi wbqwgZ I ch©ve„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| 
 †Kv‡bv ÿY¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi cÖKvk cvq  †m‡K‡Û 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 †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| G Kvi‡YB cÖwZaŸwb †kvbvi Rb¨ wbw`©ó `~i‡Z¡i cÖ‡qvRb nq| 
 †`Iqv Av‡Q, 
evqyi ZvcgvÎv,  = 20C 
Zi½‰`N©¨,  = GKwU ms‡KvPb + GKwU cÖmviY 
	=  
	=  = 20 cm = 0.2 m 
†ei Ki‡Z n‡e, evqy gva¨‡g k‡ãi K¤úv¼, f = ? 
Avgiv Rvwb, 0C ZvcgvÎvq evqy gva¨‡g k‡ãi †eM 332ms–1 
 20C ZvcgvÎvq k‡ãi †eM, v = (332 + 0.6  20)ms–1
	= 344 ms–1
Avevi, v = f 
 f =  =  = 1720 Hz (Ans.) 
 AwZµvšÍ `~iZ¡, d = 4000 cm = m = 40m 
evqy gva¨‡g 20C ZvcgvÎvq 40m `~iZ¡ AwZµg k‡ãi mgq jv‡M, t =  =  = 0.1163 sec 
DÏxcK g‡Z, avZe Zv‡i k‡ãi †eM, v = 5130 ms–1 
myZivs avZe Zv‡i 20C ZvcgvÎvq 40m `~iZ¡ AwZµ‡g k‡ãi mgq jv‡M, t =  =  = 0.0078 sec 
†h‡nZy 0.1163 sec  0.0078 sec 
A_©vr t  t 
myZivs DÏxc‡Ki gva¨gwU hw` avZe Zvi n‡Zv Z‡e `yB gva¨‡g GKB mg‡q kã ïb‡Z cvi‡e bv|
Aa¨vq-7: Zi½ I kã






 GKwU Kzqvi MfxiZv 3500 cm, evqyi ZvcgvÎv 65F, D³ ZvcgvÎvq evZv‡m k‡ãi †eM 343 m s1.	[Xv. †ev. 2017]
K.	Zi½‡eM Kx?	1
L.	K¤úvsK I ch©vqKv‡ji g‡a¨ m¤úK© ¯’vcb Ki|	2
M.	†mjwmqvm †¯‹‡j D³ ¯’v‡bi ZvcgvÎv wbY©q Ki|	3
N.	Kzqvi gy‡L kã Ki‡j cÖwZaŸwb ïb‡Z cv‡e wK? MvwYwZKfv‡e we‡k­lY Ki|	4
1 bs cÖ‡kœi DËi
 wbw`©ó w`‡K Zi½ GK †m‡K‡Û †h `~iZ¡ AwZµg K‡i Zv‡K Zi½‡eM e‡j|
 †Kv‡bv ¯ú›`bkxj e¯‘i GKwU c~Y© ¯ú›`b m¤úbœ Ki‡Z †h mgq jv‡M Zv‡K ch©vqKvj e‡j Avi GK †m‡K‡Û †h KqwU c~Y© ¯ú›`b m¤úbœ K‡i Zv‡K K¤úv¼ e‡j| †Kv‡bv ¯ú›`bkxj e¯‘i ch©vqKvj T n‡j,
	T †m‡K‡Û ¯ú›`‡bi msL¨v = 1 wU
	 1 †m‡K‡Û ¯ú›`‡bi msL¨v =  wU
	1 †m‡K‡Ûi GB ¯ú›`b msL¨vB K¤úvsK|
	myZivs K¤úvsK, f = 
 DÏxcK n‡Z cvB,
dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = 65F
†mjwmqvm †¯‹‡j ZvcgvÎv, C = ?
Avgiv Rvwb,
			= 
	ev,	9C	= 5F  160
	ev,	C	= 
			= 18.33C (Ans.)
 DÏxcK n‡Z cvB,
	Kzqvi MfxiZv, d = 3500 cm = 35 m
	evZv‡m k‡ãi †eM, v = 343 m s1
	awi, cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq = t
Avgiv Rvwb,
		d	= 
	ev,	t	=  = 
		t = 0.2 s > 0.1 s
cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq kãvbyf‚wZi ¯’vwqZ¡Kvj A‡c¶v †ewk nIqvq Kzqvi gy‡L kã Ki‡j cÖwZaŸwb †kvbv hv‡e|
 †Kv‡bv †eZvi‡K›`ª wgwWqvg I‡qf 350 kHz-G cÖwZw`b mKvj `k NwUKvi mg‡q cj­xMxwZi Abyôvb m¤úÖPvi K‡i| †iwWIi Zi½‡eM 3108ms1. cvwb‡Z m„ó Aci GKwU Zi‡½i Zi½‰`N©¨ †iwWI Zi½wUi GK kZvsk Ges cvwb‡Z k‡ãi †eM 1450ms1|
	[Xv. †ev. 2016]
K.	K¤úv¼ Kv‡K e‡j? 	1
L.	cyi“‡li KÉ¯^i †gvUv wKš‘ bvix I wkïi KÉ¯^i Zx² †Kb? e¨vL¨v Ki| 	2
M.	†iwWI Zi½‰`N©¨ wbY©q Ki|	3
N.	†iwWI Zi½wUi K¤úv¼ cvwb‡Z m„ó Zi½wUi K¤úv‡¼i KZ¸Y MvwYwZKfv‡e we‡k­lY Ki| 	4
2 bs cÖ‡kœi DËi
 cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j|
 gvby‡li Mjvi ¯^ih‡š¿ `yÕ†Uv c`©v Av‡Q, hv ¯^iZš¿x ev †fvKvj KW© bv‡g cwiwPZ| GB †fvKvj K‡W©i K¤ú‡bi d‡j Mjv †_‡K kã wbM©Z nq Ges gvbyl K_v e‡j| eq¯‹ cyi“l‡`i †fvKvj KW© eq‡mi m‡½ m‡½ `„p n‡q c‡o| wKš‘ bvix I wkïi †fvKvj KW© `„p _v‡K bv, d‡j eq¯‹ cyi“l‡`i Mjvi ¯^‡ii K¤úv¼ Kg Ges bvix I wkï‡`i ¯^‡ii K¤úv¼ †ewk nq| ZvB cyi“l‡`i Mjvi ¯^i †gvUv wKš‘ bvix I wkïi KÉ¯^i Zx²|
 DÏxcK n‡Z cvB, 
†iwWI Zi‡½i K¤úv¼,  = 350 kHz = 350  103 Hz
†iwWI Zi½ †eM, v = 3  108 ms1
†iwWI Zi½ ˆ`N©¨,  = ?
Avgiv Rvwb,
	v = 
	ev,  =  =  = 857.14m  (Ans.)
 DÏxcK n‡Z cvB,
cvwb‡Z k‡ãi †eM, vw = 1450 ms1
ÔMÕ Ask n‡Z cvB, †iwWI Zi‡½i Zi½‰`N©¨,
 = 857.14m
DÏxcK Abymv‡i, cvwb‡Z Zi½ ˆ`N©¨,
w =  Gi 1% = 857.14   = 8.57m
†iwWI Zi‡½i K¤úv¼,  = 350  103Hz
cvwb‡Z m„ó Zi‡½i K¤úv¼ w n‡j,
	vw = ww
	ev,  w =  =  = 169.17Hz
	 =  
ev,  = 2068.92  w
AZGe, †iwWI Zi½wUi K¤úv¼ cvwb‡Z m„ó Zi½wUi K¤úv‡¼i 2068.92 ¸Y|
 KvRj GKwU cvnvo †_‡K 17m `~‡i `uvwo‡q †Rv‡i kã K‡iI †Kv‡bv cÖwZaŸwb ïb‡Z †cj bv| †m AviI wKQyUv wcQ‡b m‡i G‡m kã K‡i Ges cÖwZaŸwb ïb‡Z cvq| H w`b H ¯’v‡b k‡ãi †eM wQj 350ms–1 Ges k‡ãi K¤úv¼ wQj 1400Hz|
	[Xv. †ev. 2015]
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 ˆ`N©¨ wbY©q Ki| 	3
N.	1g Ae¯’v‡b KvR‡ji c‡¶ cÖwZaŸwb bv †kvbvi KviY MvwYwZK we‡k­l‡Yi gva¨‡g e¨vL¨v Ki| 	4
3 bs cÖ‡kœi DËi
 GKwU Zi‡½i †¶‡Î cÖwZ †m‡K‡Û hZ¸‡jv c~Y©Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j| 
 ev`yi †Pv‡L †`L‡Z cvq bv, ZvB D”P K¤úv‡¼i kã ˆZwi K‡i Gi cÖwZaŸwb †kvbvi gva¨‡g PjvPj K‡i| ev`yi iv‡Z Pj‡Z ¯^v”Q›`¨ †eva K‡i| KviY iv‡Zi †ejv cwi‡e‡k k‡ãi cwigvY AZ¨š— Kg _v‡K| w`‡bi †ejv gvbem„ó I Ab¨vb¨ kã †ewk _v‡K, ZvB G mgq ev`yi PjvPj Ki‡j ev`yi m„ó kã I Ab¨vb¨ k‡ãi DcwicvZ‡bi d‡j ev`y‡ii k‡ãi e¨wZPvi I weK…wZ N‡U| ZvB w`‡bi †ejvq Avkcv‡ki e¯—ymg~‡ni mwVK Ae¯’vb wbY©q Ki‡Z ev`y‡ii †ek mgm¨v nq, G Kvi‡YB GwU iv‡Zi †ejv PjvP‡j ¯^v”Q›`¨‡eva K‡i|   
 †`Iqv Av‡Q, 
	evqy‡Z k‡ãi †eM, v = 350 ms–1 
	k‡ãi K¤úv¼, f = 1400 Hz = 1400s–1 
†ei Ki‡Z n‡e, k‡ãi Zi½‰`N©¨,  = ? 
Avgiv Rvwb, 
v =  
  =  =  = 0.25m (Ans.) 
 DÏxcK g‡Z, evqy‡Z k‡ãi †eM, v = 350 ms–1
1g Ae¯’vb n‡Z cvnv‡oi (k‡ãi cÖwZdjK) `~iZ¡, d = 17 m 
kã cÖwZdwjZ n‡q KvR‡ji Kv‡Q wd‡i Avm‡Z t cwigvY mgq jvM‡j, 2d = vt 
 t =  = 0.097 sec < 0.1 sec 
cÖwZaŸwb ïb‡Z n‡j g~j kã I cÖwZaŸwbi ga¨Kvi mgq e¨eavb Kgc‡¶ 0.1 sec n‡Z nq wKš—y KvR‡ji 1g Ae¯’v‡bi Rb¨ g~j kã I cÖwZaŸwbi ga¨Kvi mgq e¨eavb 0.1 sec A‡c¶v Kg| ZvB 1g Ae¯’v‡b KvR‡ji c‡¶ cÖwZaŸwb †kvbv m¤¢e nq wb|
 P gva¨‡g `ywU wfbœ Drm n‡Z m„ó kãØ‡qi K¤úv¼   340 Hz Ges 400 Hz Ges G‡`i Zi½‰`‡N©¨i cv_©K¨ 0.165 m Aci GKwU gva¨g Q †Z k‡ãi †eM 400 ms1|	[iv. †ev. 2017]
K.	¯úk© ej Kv‡K e‡j?	1
L.	k‡ãi †e‡Mi mv‡_ gva¨‡gi cÖK…wZi m¤úK© e¨vL¨v Ki|	2
M.	P gva¨‡g k‡ãi †eM wbY©q Ki|	3
N.	gva¨gØ‡q GKB k‡ãi Zi½‰`‡N©¨i cv_©K¨ 0.1 m n‡j Zi½wU 80 evi K¤ú‡b Q gva¨g 124 m †h‡Z cvi‡e wKbv MvwYwZK we‡k­lYc~e©K gZvgZ `vI|	4
4 bs cÖ‡kœi DËi
 †h ej m„wói Rb¨ `yBwU e¯‘i cÖZ¨¶ ms¯ú‡k©i cÖ‡qvRb nq Zv‡K ¯úk© ej e‡j|
 wewfbœ gva¨‡g k‡ãi †eM wewfbœ| evqy, cvwb Ges †jvnv‡Z k‡ãi †eM wfbœ wfbœ| 20C ZvcgvÎvq evqy‡Z k‡ãi †eM 344 ms1, cvwb‡Z 1450 m s1 Avi †jvnv‡Z 5130 m s1| mvaviYfv‡e ejv hvq evqy‡Z k‡ãi †eM Kg, Zi‡j Zvi †P‡q †ewk Avi KwVb c`v‡_© me‡P‡q †ewk|
 DÏxcK n‡Z cvB, 1g K¤úvsK, f1 = 340 Hz
	2q K¤úvsK, f2 = 400 Hz
	awi,	1g Zi½‰`N©¨ = 1
		2q Zi½‰`N©¨ = 2
	P gva¨‡g k‡ãi †eM, v = ?
†h‡nZz,	f2 > f1 †m‡nZz 1 > 2
		1  2 = 0.165
	ev,	   = 0.165
	ev,	v = 0.165
	ev,	v	=  = 
			= 374 m s1 (Ans.)
 DÏxcK n‡Z cvB,
	Q gva¨‡g k‡ãi †eM, vQ = 400 m s1
ÔMÕ Ask n‡Z cvB,	P gva¨‡g k‡ãi †eM, vP = 374 m s1
awi,	P gva¨‡g Zi½‰`N©¨ = P Ges
	Q gva¨‡g Zi½‰`N©¨ = Q
	K¤úvsK = f
†h‡nZz vQ > vP †m‡nZz Q > P
		Q  P = 0.1
	ev,	   = 0.1
	ev,	0.1 f = vQ  vP
	ev,	f =  = 260 Hz
Avgiv Rvwb,
		vQ	= f Q
	ev,	Q	=  = 
			= 1.538 m
 kã Q gva¨‡g 1 evi K¤ú‡b AwZµg K‡i = 1.538 m
 kã Q gva¨‡g 80 evi K¤ú‡b AwZµg K‡i	 = 80  1.538 m
	= 123 m
AZGe Zi½wU 80 evi K¤ú‡b Q gva¨‡g 124 m †h‡Z cvi‡e bv| Zi½wU 80 evi K¤ú‡b Q gva¨‡g 123 m †h‡Z cvi‡e|
 AvwbKvi †fvKvj KW© (Vocal Chord) Gi K¤úv¼ 700Hz. †m b`xi wVK gvSLv‡b Ae¯’vbiZ GKRb gvwS‡K WvKj| AvwbKvi m„ó kã b`xi Aci cv‡o cÖwZdj‡bi `i“b 1.6 †m‡KÛ ci AvwbKv H k‡ãi cÖwZaŸwb ïb‡Z cvq| H mg‡q k‡ãi MwZ‡eM 350ms1 wQj|	[iv. †ev. 2016]
K.	`kv Kv‡K e‡j? 	1
L.	cyi“‡li Mjvi ¯^i †gvUv wKš‘ bvix‡`i KÉ¯^i Zx² †Kb? e¨vL¨v Ki| 	2
M.	AvwbKvi m„ó k‡ãi Zi½ ˆ`N©¨ wbY©q Ki|	3
N.	†bŠKvi gvwS AvwbKvi D³ k‡ãi cÖwZaŸwb ïb‡e Kx? MvwYwZK we‡k­l‡Yi gva¨‡g gš—e¨ Ki| 	4
5 bs cÖ‡kœi DËi
 †Kv‡bv GKwU Zi½vwqZ KYvi †h‡Kv‡bv gyn~‡Z©i MwZi mvgwMÖK Ae¯’v cÖKvkK ivwk‡K Zvi `kv e‡j|
 gvby‡li Mjvi ¯^ih‡š¿ `yÕ†Uv c`©v Av‡Q, G‡`i‡K e‡j ¯^iZš¿x ev †fvKvj KW©| GB †fvKvj K‡W©i K¤ú‡bi d‡j Mjv †_‡K kã wbM©Z nq Ges gvbyl K_v e‡j| cÖvß eq¯‹ cyi“l‡`i †fvKvj KW© eq‡mi m‡½ m‡½ `„p n‡q c‡o| wKš‘ bvix I wkïi †fvKvj KW© `„p _v‡K bv| d‡j cÖvß eq¯‹ cyi“l‡`i Mjvi ¯^‡ii K¤úv¼ Kg Ges bvix I wkï‡`i ¯^‡ii K¤úv¼ †ewk nq| ZvB cyi“l‡`i Mjvi ¯^i †gvUv wKš‘ bvix I wkïi KÉ¯^i Zx²|
 DÏxcK n‡Z cvB,
	K¤úv¼,  = 700Hz
	k‡ãi MwZ‡eM, v = 350ms1
	Zi½ ˆ`N©¨,  = ?
Avgiv Rvwb,
	v = 
	ev,  =  =   = 0.5m  (Ans.)
 DÏxcK n‡Z cvB,
	k‡ãi †eM, v = 350ms1
	cÖwZaŸwb ïb‡Z AvwbKvi mgq, t = 1.6s
	b`xi cÖ¯’ h n‡j,
	 2h = vt
	 ev,  h =  =  = 280m
cÖwZdjK n‡Z gvwSi `~iZ¡, d =  =  = 140m| †bŠKvi gvwS‡K cÖwZaŸwb ïb‡Z n‡j kã‡K 2d `~iZ¡ AwZµg Ki‡Z n‡e| G `~iZ¡ AwZµg Ki‡Z t1 mgq jvM‡j,
		t1 = 
	 ev, t1 =  
		= 0.8 s
Avgiv Rvwb, cÖwZaŸwb †kvbvi Rb¨ g~j kã I cÖwZdwjZ k‡ãi ga¨Kvi mgq e¨eavb 0.1 s ev Zvi †P‡q †ewk|
AZGe, t1 > 0.1 s e‡j †bŠKvi gvwS D³ k‡ãi cÖwZaŸwb ïb‡e|
  
   [iv. †ev.2015]
wP‡Î cvwb‡Z m„ó GKwU Zi½ †`Lv‡bv n‡q‡Q| evqy I cvwb‡Z kã Zi‡½i `ª“wZ 332ms–1 Ges 1452.5 ms–1| 
K.	Qw›`Z MwZ Kv‡K e‡j? 	1
L.	†Q‡j‡`i Zyjbvq †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‡k­lY `vI| 	4
6 bs cÖ‡kœi DËi
 †Kv‡bv MwZkxj e¯—yKYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_i †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq ci ci GKB w`K n‡Z AwZµg K‡i Z‡e †mB MwZ‡K Qw›`Z MwZ e‡j| 
 gvby‡li Mjvi AvIqvR mi“ n‡e bvwK †gvUv n‡e Zv †fvKvj K‡W©i Dci wbf©i K‡i| †fvKvj KW© †gvUv n‡j Gi K¤úv¼ K‡g hvq, d‡j k‡ãi Zx¶èZvI K‡g hvq| †g‡q‡`i KÉ¯^i Zx¶è nIqvi KviY Zv‡`i †fvKvj KW© cvZjv A_©vr Gi K¤úv¼ †ewk|  
 GLv‡b, evZv‡m kã Zi‡½i `ª“wZ, va = 332ms–1 
	cvwb‡Z kã Zi‡½i `ª“wZ, vw = 1452 ms–1 
	K¤úv¼, f = 60 Hz 
	evZv‡m kã Zi‡½i ˆ`N©¨, a = ?
Avgiv Rvwb, va = fa 
	ev, a =   =   = 5.533 m 
 a= 5.533 m
 evZv‡m kã Zi‡½i ˆ`N©¨  5.533 m. (Ans.)
 ÒMÓ bs n‡Z cvB, 
evZv‡m kã Zi‡½i ˆ`N©¨, a = 5.533m 
  Kzqvi MfxiZv, h = 5.533m 
Avgiv Rvwb, †Kv‡bv kã Avgv‡`i gw¯—‡®‹ 0.1s ¯’vqx nq| ZvB cÖwZaŸwb †kvbvi Rb¨ b~¨bZg mgq e¨eavb n‡Z n‡e 0.1s| kã I cÖwZeÜ‡Ki ga¨eZ©x `~iZ¡ d n‡j, 
d =  
evZv‡mi †¶‡Î, d =  
	= 16.6 m 
cvwbi †¶‡Î, d =  = 72.62 m 
A_©vr, evZvm I cvwb‡Z cÖwZaŸwb ïb‡Z n‡j kã Drm I cÖwZeÜ‡Ki ga¨eZ©x b~¨bZg `~iZ¡ h_vµ‡g 16.6 m I 72.62 m n‡Z n‡e| wKš—y Kzqvi MfxiZv gvÎ 5.533m nIqvq †Kv‡bvfv‡eB cÖwZaŸwb †kvbv hv‡e bv|
 GKwU Dr‡mi m„ó kã Zi‡½i K¤úv¼ 86 Hz Dnv cvwb‡Z I evqy‡Z wfbœ †e‡Mi m„wó K‡i| cvwb‡Z †eM 1450 m s1 Ges evqy‡Z Bnvi K¤ú‡bi wPÎ wb“iƒc
[image: ]
	[w`. †ev. 2017]
K.	`kv Kv‡K e‡j?	1
L.	k‡ãi ZxeªZv 25 W m2 ej‡Z wK eySvq?	2
M.	cvwb‡Z Dwj­wLZ Zi‡½i ch©vqKvj wbY©q Ki|	3
N.	Dwj­wLZ gva¨gØ‡q D³ kã Zi‡½i †eM wfbœ nevi KviY MvwYwZK hyw³mn we‡k­lY Ki|	4
7 bs cÖ‡kœi DËi
 †Kv‡bv GKwU Zi½vwqZ KYvi †h‡Kv‡bv gyû‡Z©i MwZi mvgwMÖK Ae¯’v cÖKvkK ivwk‡K Zvi `kv e‡j| 
 k‡ãi ZxeªZv 25 W m2 ej‡Z †evSvq kã we¯—v‡ii Awfgy‡Li mv‡_ j¤^fv‡e 1 m2 †¶Îd‡ji ga¨ w`‡q cÖwZ †m‡K‡Û 25 J kã kw³ cÖevwnZ nq| 
 DÏxcK n‡Z cvB,	K¤úvsK f = 86 Hz
	ch©vqKvj, T = ?
Avgiv Rvwb, T =  = = 0.01162 s (Ans.)
 DÏxcK n‡Z cvB,	K¤úv¼, f = 86 Hz
	cvwb‡Z k‡ãi †eM, vw = 1450 m s1
awi, cwvb‡Z Zi½‰`N©¨ = w
	evqy‡Z Zi½‰`N©¨ = a
	evqy‡Z k‡ãi †eM = va
Avgiv Rvwb, GKwU ms‡KvPb I GKwU cÖmviY wb‡q GKwU Zi½‰`N©¨ MwVZ nq| DÏxc‡K D‡j­wLZ wP‡Î `yBwU cÖmviY I GKwU ms‡KvPb †`Lv‡bv n‡q‡Q|
 a +  = 6
ev, 3  = 6
  a = 4 m
Avgiv Rvwb, va = f a = 86 Hz  4 m = 344 m s1
Avevi, vw = f w
	ev, w =  = = 16.86 m
MvwYwZK we‡k­lY †_‡K †`Lv hvq, w > a Ges  vw > va
AZGe, Zi½ ˆ`‡N©¨i wfbœZvi Kvi‡Y kã Zi‡½i †eM wfbœ n‡q‡Q|
 `ywU mgvš—ivj cvnv‡oi gv‡S `vwo‡q GK e¨w³ e›`yK †_‡K ¸wj Quyo‡jv| wZwb 1.5s ci cÖ_g cÖwZaŸwb Ges 2s ci wØZxq cÖwZaŸwb ïb‡jb| †mw`b evqyi ZvcgvÎv wQj 30C.	[w`. †ev.2016]
K.	cÖwZaŸwb Kx? 	1
L.	evqy A‡c¶v cvwb‡Z k‡ãi †eM †ewk †Kb? e¨vL¨v Ki| 	2
M.	cvnvo `ywUi ga¨eZ©x `~iZ¡ wbY©q Ki|	3
N.	H e¨w³ Z…Zxq I PZz_© cÖwZaŸwb c„_Kfv‡e ïb‡Z cv‡e wKbv? MvwYwZKfv‡e we‡k­lY Ki| 	4
8 bs cÖ‡kœi DËi
 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|
 †Kv‡bv gva¨‡g k‡ãi †eM H gva¨‡gi w¯’wZ¯’vcKZvi Dci wbf©ikxj| †h gva¨‡gi w¯’wZ¯’vcKZv †ewk †m gva¨‡g k‡ãi †eM †ewk| evqy A‡c¶v cvwbi w¯’wZ¯’vcKZv †ewk e‡j cvwb‡Z k‡ãi †eM evqy‡Z k‡ãi †eM A‡c¶v †ewk|
 †`Iqv Av‡Q,
cÖ_g cÖwZaŸwb †kvbvi ga¨eZ©x mgq, t1 = 1.5 s
wØZxq cÖwZaŸwb †kvbvi ga¨eZ©x mgq, t2 = 2 s
awi, e¨w³ n‡Z cÖ_g I wØZxq cvnv‡oi `~iZ¡ h_vµ‡g d1 I d2
30C ZvcgvÎvq evqy‡Z k‡ãi †eM, v = (332 + 0.6  30)
		= 350 ms1
Avgiv Rvwb,
	2d1 = vt1
	 ev, d1 =  =  = 262.5 m
Avevi, 2d2 = vt2
	ev, d2 =  = 
		= 350m
 cvnvo `ywUi ga¨eZ©x `~iZ¡, d = d1 + d2
			= 262.5 + 350
			= 612.5m (Ans.)
 

awi, cvnvoØ‡qi gv‡S e¨w³i Ae¯’vb A
A n‡Z cÖ_g cvnv‡oi `~iZ¡, d1 = 262.5m
A n‡Z wØZxq cvnv‡oi `~iZ¡, d2 = 350m
GLv‡b, d1 < d2
kã A n‡Z 1g cvnv‡o cÖwZdwjZ n‡q cybivq A †Z Avm‡Z mgq jv‡M, t1 = 1.5s
kã  A n‡Z 2q cvnv‡o cÖwZdwjZ n‡q cybivq A †Z wd‡i Avm‡Z mgq jv‡M, t2 = 2s
cÖ_g cvnv‡o cÖwZdwjZ kã wØZxq cvnv‡o cÖwZdwjZ n‡q Avm‡j H e¨w³ Z…Zxq cÖwZaŸwb ïb‡Z cv‡e|
 3q cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq, t3 = t1 + t2
		= (1.5 + 2) s
		= 3.5s
Avevi, wØZxq cvnv‡o cÖwZdwjZ kã 1g cvnv‡o cÖwZdwjZ n‡q Avm‡j H e¨w³ 4_© cÖwZaŸwb ïb‡Z cv‡e|
 4_© cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq, t4 = t2 + t1
		= 2 + 1.5
		= 3.5s
Z…Zxq I 4_© cÖwZaŸwb †kvbvi ga¨eZ©x mgq e¨eavb, t = t4  t3
		= 3.5  3.5
		= 0s < 0.1s
AZGe, H e¨w³ Z…Zxq I PZz_© cÖwZaŸwb c„_Kfv‡e ïb‡Z cv‡e bv|
 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 ˆ`N©¨ wQj 20 †mw›UwgUvi| 	[w`. †ev. 2015]
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 wKfv‡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
9 bs cÖ‡kœi DËi
 †Kv‡bv e¯—yi MwZ hw` Ggb nq †h GKwU wbw`©ó mgq ci ci e¯—ywUi MwZi cybive„wË N‡U Z‡e H MwZ‡K ch©ve„Ë MwZ e‡j|
 Avgiv hLb K_v ewj Avgv‡`i kã Aby‰`N©¨ ev jw¤^K Zi‡½i gva¨‡g A‡b¨i Kv‡b †cŠQvq| A_©vr kã gva¨‡gi KYv¸‡jvi ms‡KvPb I cÖmvi‡Yi gva¨‡g GKR‡bi K_v Ab¨ R‡bi Kv‡Q †cŠQvq|  
 Avgiv Rvwb,
	v =  
ev, f =  
	=  Hz = 1750 Hz.
	GLv‡b, 
k‡ãi †eM, v = 350 ms–1  
Zi½ ˆ`N©¨,  = 20 cm = 0.2 m  
K¤úv¼, f = ? 


myZivs e¨w³i Drcbœ k‡ãi K¤úv¼ wQj 1750 Hz (Ans.)
 

Avgiv Rvwb, †Kv‡bv e¨w³ KZ©„K Drcbœ k‡ãi †ik 0.1 †m‡KÛ ch©š— H e¨w³i gw¯—‡®‹ _v‡K| A_©vr 0.1 †m‡KÛ mg‡qi g‡a¨ H e¨w³ g~j kã I cÖwZaŸwbi g‡a¨ cv_©K¨ Ki‡Z cvi‡e bv| myZivs †m †Kv‡bv cÖKvi cÖwZaŸwb ïb‡Z cv‡e bv| 
DwÏc‡K e¨w³i cÖwZaŸwb ïb‡Z n‡j kã‡K (17  2)m = 34m c_ AwZµg Ki‡Z n‡e| myZivs cÖwZaŸwbZ kã e¨w³i Kv‡Q †cuŠQv‡Z cÖ‡qvRbxq mgq t| 
	Avgiv Rvwb,  
s = vt 
ev, t =   sec 
	= 0.097 sec < 0.1 sec 
	GLv‡b, 
`~iZ¡, s = 34 m 
k‡ãi †eM, v = 350 ms–1 


A_©vr H e¨w³ g~j kã I cÖwZaŸwbZ k‡ãi g‡a¨ cv_©K¨ Ki‡Z cvi‡e bv| myZivs H e¨w³ †Kv‡bv cÖwZaŸwb ïb‡Z cv‡e bv|
 mgZj c„‡ôi Dci Aew¯’Z `ywU 10 Zjv fe‡bi gv‡S f‚-c„‡ôi Dci `uvwo‡q GK e¨w³ e›`yK †_‡K ¸wj Quyoj| †m 2 s c‡i cÖ_g cÖwZaŸwb Ges 2.15 s c‡i wØZxq cÖwZaŸwb ïb‡Z †cj| H mg‡q evqyi ZvcgvÎv wQj 35C|	[Kz. †ev. 2017]
K.	we¯—vi Kv‡K e‡j?	1
L.	k‡ãi ZxeªZv 40 W m2 ej‡Z Kx eySvq?	2
M.	feb `yBwUi ga¨eZ©x `~iZ¡ wbY©q Ki|	3
N.	DÏxcK Abymv‡i e¨w³wU 2q cÖwZaŸwb ïbvi KZ mgq c‡i Z…Zxq cÖwZaŸwb ïb‡Z cvi‡e?MvwYwZKfv‡e we‡k­lY Ki|	4
10 bs cÖ‡kœi DËi
 Zi½ m„wó n‡j gva¨‡gi KYv¸‡jv mvg¨ve¯’v‡bi `yB cv‡k Kw¤úZ nq| mvg¨ve¯’vb †_‡K †h‡Kv‡bv GKw`‡K Zi½w¯’Z †Kv‡bv KYvi me©vwaK miY‡K we¯—vi e‡j|
 kã cÖev‡ni w`‡Ki mv‡_ j¤^ 1 m2 †¶Îd‡ji ga¨w`‡q cÖwZ †m‡K‡Û 40 J kã kw³ cÖevwnZ n‡j m„ó k‡ãi ZxeªZv n‡”Q 40 W m2
 8(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| [DËi: 729.5 m]
 

awi cvnvoØ‡qi g‡a¨ e¨w³i Ae¯’vb A 
A n‡Z cÖ_g cvnv‡oi `~iZ¡, d1 = AB
A n‡Z wØZxq cvnv‡oi `yiZ¡, d2 = AC
†hLv‡b, d1 < d2
DÏxcK g‡Z, e›`yK †_‡K ¸wj †Qvovi ci kã A n‡Z 1g cvnv‡oi cÖwZdwjZ n‡q cybivq A †Z Avm‡Z cÖ‡qvRbxq mgq, 
t1 = 2 s.
Avevi D³ kã 2q cvnv‡o cÖwZdwjZ n‡q Avm‡j Avgiv Z…Zxq cÖwZaŸwb ïb‡Z cve| myZivs kã A n‡Z 2q cvnv‡o cÖwZdwjZ n‡q Avm‡Z cÖ‡qvRbxq mgq, 
t2 = 2.15 s.
myZivs Z…Zxq cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq,
t = t1 + t2 = 2 s + 2.15 s = 4.15 s
A_©vr, 4.15 s ci Z…Zxq cÖwZaŸwb ïb‡Z cv‡e|
 

1g Zi½wUi A †_‡K B-‡Z Ges 2q Zi½wUi C †_‡K D-†Z †cuŠQv‡Z h_vµ‡g 0.05s Ges  0.08s mgq jv‡M| 1g Zi½wUi †eM 300ms1| 	[Kz. †ev. 2016]
K.	kÖve¨Zvi cvj­v Kv‡K e‡j? 	1
L.	GKwU `xN© duvcv †jvnvi cvB‡ci GK cÖv‡š— kã Ki‡j Aci cÖvš— †_‡K `yBevi †kvbv hvq †Kb? 	2
M.	1g Zi½wUi 10s G AwZµvš— `~iZ¡ wbY©q Ki|	3
N.	D³ Zi½Ø‡qi K¤úv‡¼i Zzjbv Ki| 	4
11 bs cÖ‡kœi DËi
 †h K¤úv¼ mxgvi g‡a¨ gvbyl kã ïb‡Z cvq Zv‡K kÖve¨Zvi cvj­v e‡j| gvby‡li kÖve¨Zvi cvj­v 20 Hz †_‡K 20000 Hz|
 duvcv cvB‡ci Af¨š—i¯’ evZv‡mi ms‡KvPb I cÖmvi‡Yi gva¨‡g kã cvB‡ci Aci cÖv‡š— †cuŠQvq| evqy gva¨‡gi †P‡q KwVb gva¨‡g kã `ª“Z P‡j e‡j GiKg nq| cvB‡ci GK cÖv‡š— m„ó kã †jvnvi ga¨ w`‡q Ab¨ cÖv‡š— †cuŠQvi wKQy¶Y ci evqyi ga¨ w`‡q cybivq †cuŠ‡Q| ZvB kã `yBevi †kvbv hvq|
 DÏxcK n‡Z cvB,
	1g Zi½wUi †eM, v = 300 ms–1
	mgq, t = 10 s
	`~iZ¡, s = ?
Avgiv Rvwb, s = vt
	= 300  10 = 3000 m (Ans.)
 †`Iqv Av‡Q,
	1g Zi‡½i ch©vqKvj, T1 = 0.05 s
	2q Zi‡½i ch©vqKvj, T2 =  = 0.04 s
	1g Zi‡½i K¤úvsK = f1
	2q Zi‡½i K¤úvsK = f2
Avgiv Rvwb, f1 =  =  = 20 Hz
Avevi, f2 =  =  = 25 Hz
  = 
ev, f1 t f2 = 4 t 5
AZGe, Zi½Ø‡qi K¤úvs‡Ki AbycvZ n‡e 4 t 5|
 

		[Kz. †ev.2015]
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 "S" Ges "R" Ae¯’v‡bi g‡a¨ b~¨bZg `~iZ¡ KZ n‡j cÖwZwaŸwb †kvbv hv‡e DË‡ii h_v_©Zv hvPvB Ki|	4
12 bs cÖ‡kœi DËi
 †h ch©ve„Ë Av‡›`vjb †Kv‡bv Ro gva¨‡gi GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvwjZ K‡i wKš‘ gva¨‡gi KYv¸‡jv‡K ¯’vqxfv‡e ¯’vbvš—wiZ K‡i bv Zv‡K Zi½ e‡j|
 wPÎ-1 Gi Zi½wUi †¶‡Î gva¨‡gi †h‡Kv‡bv KYvi ¯ú›`b MwZi w`K Ges Zi‡½i AMÖmi nIqvi w`K ci¯úi j¤^| ZvB AbycÖ¯’ ev Avo Zi‡½i msÁvbymv‡i GwU GKwU AbycÖ¯’ Zi½|
 DÏxc‡Ki wPÎ-1 n‡Z cvB,
AbycÖ¯’ Zi‡½i Zi½‰`N©¨,  = GKwU Zi½kxl© + GKwU Zi½cv` = 75cm = 0.75m
Zi‡½i K¤úv¼,  = 60Hz = 60sec1
†ei Ki‡Z n‡e Zi½ †eM, v = ?
Avgiv Rvwb, v =  = 60sec1  0.75m = 45ms1 (Ans.)
 DÏxc‡Ki wPÎ-2 G S Øviv k‡ãi Drm Ges R Øviv k‡ãi cÖwZdjK eySvq|
Avgiv Rvwb, 0C ZvcgvÎvq evqy‡Z k‡ãi †eM, v0 = 332ms1 Ges cÖwZ 1 C ZvcgvÎv e„w×i Rb¨ evqy‡Z k‡ãi †eM 0.6ms1 cwigvY e„w× cvq|
 DÏxc‡K cÖ`Ë  = 20C ZvcgvÎvq evqy‡Z k‡ãi †eM,
v = v0 +   0.6ms1/C = 332ms1 + 20C  0.6ms1/C 
	= 344ms1
g‡b Kwi, S Ges R Ae¯’v‡bi g‡a¨ b~¨bZg `~iZ¡ d n‡j cÖwZaŸwb †kvbv hv‡e| cÖwZaŸwb †kvbvi Rb¨ kã‡K 2d `~iZ¡ AwZµg Ki‡Z n‡e| KviY k‡ãi Drm I †kÖvZv GKB Ae¯’v‡b _vK‡j †m Ae¯’vb n‡Z kã wM‡q cÖwZdj‡K cÖwZdwjZ n‡q Avevi Drm Z_v †kÖvZvi wbKU wd‡i Avm‡e| Zvn‡j, 2d `~iZ¡ AwZµ‡g k‡ãi t = 0.1 sec cwigvY mgq jvM‡e| KviY gvbe K‡Y© †Kv‡bv kã †kvbvi 0.1sec ch©š— H k‡ãi †ik †_‡K hvq| d‡j G mg‡qi g‡a¨ g~j k‡ãi Abyiƒc GKwU kã K‡Y© cÖ‡ek Ki‡j Zv Avjv`vfv‡e mbv³ Kiv hvq bv|
ZLb kã KZ…©K AwZµvš— `~iZ¡ = k‡ãi MwZ‡eM  mgqKvj
ev, 2d = vt
 d =  =  =  17.2m
myZivs, DÏxc‡Ki wPÎ-2 Gi "S" Ges "R" Ae¯’v‡bi g‡a¨ b~¨bZg `~iZ¡ 17.2m n‡j cÖwZaŸwb †kvbv hv‡e|
 cjvk GKwU cvnv‡oi mvg‡b `uvwo‡q kã Kij Ges 0.15 s ci cÖwZaŸwb ïb‡Z †cj| H ¯’v‡bi evqyi ZvcgvÎv 30C| 	[P. †ev. 2017]
K.	Zi½ Kx?	1
L.	mKj cÖwZdwjZ kã †kvbv hvq bv †Kb?	2
M.	cjv‡ki wbKU †_‡K cvnv‡oi `~iZ¡ KZ?	3
N.	cjvk µgvMZ kã Ki‡Z Ki‡Z cvnv‡oi w`‡K GwM‡q †h‡Z _vK‡j m‡e©v”P KZ `~iZ¡ ch©š— cÖwZaŸwb ïb‡Z cv‡e? MvwYwZKfv‡e we‡k­lY Ki|	4
13 bs cÖ‡kœi DËi
 †h ch©ve„Ë Av‡›`vjb †Kv‡bv Ro gva¨‡gi GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvwjZ K‡i wKš‘ gva¨‡gi KYv¸‡jv‡K ¯’vqxfv‡e ¯’vbvš—wiZ K‡i bv ZvB Zi½|
 mKj cÖwZdwjZ kã †kvbv hvq bv KviY cÖwZdwjZ kã ïb‡Z n‡j g~j kã I cÖwZdwjZ k‡ãi †kvbvi ga¨eZ©x mg‡qi cv_©K¨ Aš—Z 0.1 †m‡KÛ nIqv cÖ‡qvRb|  0.1 †m‡K‡Ûi Kg n‡j cÖwZdwjZ kã‡K g~j kã †_‡K Avjv`v Kiv hvq bv| ZvB †h mKj †¶‡Î cÖwZdwjZ kã 0.1 †m‡K‡Ûi Av‡M wd‡i Av‡m †m mKj †¶‡Î cÖwZdwjZ kã †kvbv hvq bv|
 Avgiv Rvwb, 0C ZvcgvÎvq evZv‡m k‡ãi `ª“wZ 332 m s1 Ges ZvcgvÎv cÖwZ 1C e„w×i Rb¨ evqy‡Z k‡ãi †eM e„w× cvq 0.6 m s1|
myZivs 30C ZvcgvÎvi evqy‡Z k‡ãi †eM, 
v = (332 + 30  0.6) m s1 = 350 m s1
cÖwZaŸwb †kvbvi ga¨eZ©x mgq, t = 0.15 s
cvnv‡oi `~iZ¡, d = ?
Avgiv Rvwb,
	d =  = 
	= 26.25 m (Ans.)
 cjvk µgvMZ kã Ki‡Z Ki‡Z cvnv‡oi w`‡K GwM‡q †h‡Z _vK‡j cÖwZaŸwb †kvbvi Rb¨ Drm I cÖwZdj‡Ki ga¨eZ©x `~iZ¡ Aš—Zc‡¶ Ggb n‡Z n‡e †hb cÖwZdwjZ kã 0.1 †m‡K‡Ûi Av‡M wd‡i Avm‡Z cv‡i| KviY †Kv‡bv kã †kvbvi ci cÖvq 0.1 †m‡KÛ ch©š— Gi †ik Avgv‡`i gw¯—‡®‹ _v‡K|
30C ZvcgvÎvq evZv‡m k‡ãi †eM, v = (332 + 0.6  30) m s1
	= 350 m s1
kãvbyf‚wZi ¯’vwqZ¡Kvj, t = 0.1 s
b~¨bZg `~iZ¡, d = ?
Avgiv Rvwb, cÖwZaŸwb †kvbvi b~¨bZg `~iZ¡,
	d =  = 
	= 17.5 m
cvnvo †_‡K Zvi cÖv_wgK `~iZ¡ wQj 26.25 m| AZGe, cjvk µgvMZ kã Ki‡Z Ki‡Z cvnv‡oi w`‡K GwM‡q †h‡Z _vK‡j Zvi cÖv_wgK Ae¯’vb †_‡K m‡e©v”P 26.25 m – 17.5 m = 8.75 m `~iZ¡ AwZµg Kiv ch©š— cÖwZaŸwb ïb‡Z cv‡e| 8.75 m †_‡K †ewk `~iZ¡ AwZµg K‡j †m Avi cÖwZaŸwb ïb‡Z cv‡e bv|
 

A n‡Z B †Z †cuŠQv‡Z 0.1s mgq jv‡M|
	[P. †ev. 2015]
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¯—vi AcwiewZ©Z †i‡L Zi½wUi Zi½‰`N©¨ A‡a©K Kiv n‡j K¤úv‡¼i Kx cwieZ©b n‡e? MvwYwZKfv‡e we‡k­lY Ki| 	4
14 bs cÖ‡kœi DËi
  †Kv‡bv Zi½ wbw`©ó gva¨‡g wbw`©ó w`‡K GKK mg‡q †h `~iZ¡ AwZµg K‡i Zv‡K Zi½ †eM e‡j|
 DÏxc‡Ki Zi½wU gva¨‡g ms‡KvPb I cÖmviY bq eis Zi½kxl© I Zi½cv` Drcbœ K‡i mÂvwjZ nq| Z`ycwi, Zi½w¯’Z KYvmg~‡ni K¤ú‡bi w`K Zi½ cÖev‡ni w`‡Ki mv‡_ j¤^| myZivs AbycÖ¯’ Zi‡½i msÁvbymv‡i DÏxc‡Ki wP‡Îi Zi½wU GKwU AbycÖ¯’ Zi½|  
 Zi‡½i A n‡Z B ch©š— GKwU c~Y©Zi½ Aew¯’Z| myZivs A n‡Z B †Z †cuŠQv‡Z †h mgqKvj cÖ‡qvRb nq, Zv-B n‡jv ch©vqKvj| 
A_©vr ch©vqKvj, T = 0.1 sec 
 Zi½wUi K¤úv¼, f =  = 10 Hz (Ans.) 
 DÏxc‡K ewY©Z Ae¯’vq, 
AB + BC = 4m 
ev, 2  Zi½‰`N©¨,  = 4m 
  Zi½‰`N©¨,  =  = 2m 
myZivs DÏxc‡K ewY©Z Ae¯’vq, 
Zi½‡eM, v = f = 10 Hz  2m = 20 ms–1 
gva¨g AcwiewZ©Z _vK‡j, Zi½‰`N©¨ c~‡e©i Zyjbvq A‡a©K Kiv n‡jI Zi½‡eM AcwiewZ©Z _vK‡e, 
A_©vr cwiewZ©Z cwiw¯’wZ‡Z, 
Zi½‡eM, v = 20 ms–1 
Zi½‰`N©¨,  =  = 1m 
G‡¶‡Î K¤úv¼  n‡j, v =  
  =  = 20 Hz = 2  10 Hz = 2 
myZivs we¯—vi AcwiewZ©Z †i‡L Zi½wUi Zi½‰`N©¨ A‡a©K Kiv n‡j K¤úv¼ c~‡e©i Zyjbvq wØ¸Y n‡q hv‡e|

ZvcgvÎv 30C
60 m
cÖwZdjK
 d m
T
M
R

M Ae¯’v‡b cÖwZaŸwb ïbvi mgq 0.5 †m‡KÛ.
    	[wm. †ev. 2017]
K.	cÖwZaŸwb Kx?	1
L.	w`‡bi †ejv A‡c¶v iv‡Zi †ejvq k‡ãi †eM †ewk _v‡K †Kb?	2
M.	M Ae¯’vb †_‡K R cÖwZdj‡Ki `~iZ¡ wbY©q Ki|	3
N.	T Ae¯’vb †_‡K kã Ki‡j cÖwZaŸwb ïbv hv‡e wK? †M‡j KZ †m‡KÛ ci ïbv hv‡e? MvwYwZK we‡k­l‡Y †Zvgvi gZvgZ `vI|	4
15 bs cÖ‡kœi DËi
 hLb †Kvb kã g~j kã n‡Z Avjv`v n‡q g~j k‡ãi cybive„wË K‡i, ZLb H cÖwZdwjZ kã‡K cÖwZaŸwb e‡j|
 w`‡bi †ejv A‡c¶v iv‡Zi †ejvq k‡ãi †eM †ewk _v‡K K_vUv wVK bq| k‡ãi †eM wbf©i K‡i ZvcgvÎvi Dci| w`b A‡c¶v iv‡Z ZvcgvÎv †ewk bq eis Kg _v‡K d‡j k‡ãi †eM Kg n‡e| Z‡e iv‡Z †Kvjvnj bv _vKvq kã A‡bK `~i ch©š— †kvbv hvq|
 1C ZvcgvÎv e„w×i Rb¨ k‡ãi †eM e„w×, 0.6 m s1
 30C ZvcgvÎv e„w×i Rb¨ k‡ãi †eM e„w×, = 0.6 m s1  30
	= 18 m s1
 30C ZvcgvÎvq k‡ãi †eM,
v = 18 m s1 + 332 m s1 = 350 m s1
GLb, M n‡Z R Ae¯’v‡bi `~iZ¡ D n‡j,
	v = 
	 D =  = 
= 87.5 m (Ans.)
 wPÎvbymv‡i MT = 60 m 
myZivs TR = d = (87.5  60) = 27.5 m
T Ae¯’vb †_‡K Drcbœ kã cÖwZdjK R †_‡K cÖwZdwjZ n‡q cybivq T Ae¯’v‡b wd‡i Avm‡Z t mgq e¨q n‡j, Avgiv cvB,
v = 
 t =  = 
= 0.157 s
†h‡nZz cÖwZaŸwb †kvbvi mgq 0.1 s A‡c¶v eo ZvB cÖwZaŸwb †kvbv hv‡e|
T Ae¯’vb †_‡K kã Ki‡j cÖwZaŸwb 0.157 s †m‡KÛ ci †kvbv hv‡e|
	
	


		[wm. †ev.2016]
K.	cÖwZaŸwb Kv‡K e‡j? 	1
L.	iv¯—vi gm„YZvq Nl©‡Yi f‚wgKv e¨vL¨v Ki| 	2
M.	S Ges R Gi ga¨eZ©x `~iZ¡ wbY©q Ki|	3
N.	P Ae¯’v‡b cÖwZaŸwb ïbv hv‡e wKbv MvwYwZK we‡k­lY K‡i gZvgZ `vI| 	4
16 bs cÖ‡kœi DËi
 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| 
 iv¯—vq hvbevnb PjvP‡ji Rb¨ Uvqvi Ges iv¯—vi ga¨eZ©x Nl©Y AZ¨š— ¸i“Z¡c~Y©| Avevi hvbevn‡bi Uvqvi Ges iv¯—vi ga¨eZ©x Nl©Y e‡ji gvb Uvqv‡ii LvR I iv¯—vi gm„YZvi Dci wbf©i K‡i| iv¯—v †ewk gm„Y n‡j hvbevnb PjvPj mnRZi Ges Avivg`vqK nq wKš‘ Nl©Y e‡ji cwigvY K‡g hvq| iv¯—v †ewk gm„Y n‡j bvbv ai‡Yi mgm¨vi m„wó nq| †hgb iv¯—vi gm„YZv †ewk _vK‡j †eªK Øviv Mvwo‡K mywbw`©ó ¯’v‡b _vgv‡bv m¤¢e nq bv, Gi KviY cÖ‡qvRbxq cÖwZwµqv ej †hvMvb w`‡Z bv cviv| Avevi iv¯—v †ewk gm„Y n‡j iv¯—v cÖ‡qvRbxq Nl©Y ej †hvMvb w`‡Z cv‡i bv e‡j _vgv Ae¯’v n‡Z Mvwo mvg‡bi w`‡K AMÖmi n‡Z cv‡i bv| AZGe iv¯—vi gm„YZv Ggb n‡Z n‡e hv‡Z iv¯—v cÖ‡qvRbxq Nl©Y e‡ji †hvMvb w`‡Z cv‡i| 
 [we.`ª. Drm I cÖwZdj‡Ki ga¨eZ©x `~iZ¡ wbY©q Ki‡Z n‡j mgq Rvbv cÖ‡qvRb| mgvav‡bi myweav‡_© cÖwZaŸwb †kvbvi mgq 0.2s] 
Avgiv Rvwb,
1C ZvcgvÎv e„w×i Rb¨ k‡ãi †eM e„w× cvq = 0.6 ms–1
 30C ZvcgvÎv e„w×i Rb¨ k‡ãi †eM e„w× cvq = (30  0.6) ms–1
		= 18 ms–1
 30C ZvcgvÎvq k‡ãi †eM, v = 18 ms–1 +332 ms–1 = 350 ms–1
	[0C ZvcgvÎvq k‡ãi †eM = 332 ms–1]
	Avgiv Rvwb, 
	GLv‡b,  

	cÖwZaŸwb ïbvi †¶‡Î, v = 
	k‡ãi †eM, v = 350 ms–1
mgq, t = 0.2 s 

	ev, 2d = vt 
	S I R Gi ga¨eZ©x `~iZ¡, d = ?

	ev, d =  = 
	

		= 35 m (Ans.)
	


 DÏxcK n‡Z cvIqv hvq, S †_‡K P Gi `~iZ¡ = 18 m Avevi S Ges R Gi ga¨eZ©x `~iZ¡ = 35 m 
 P Ges R Gi ga¨eZ©x `~iZ¡, d1 = (35 – 18)m = 17 m 
GLv‡b, k‡ãi †eM, v = 350 ms–1
kã P Ae¯’vb n‡Z R cÖwZdj‡K evav †c‡q Avevi P Ae¯’v‡b Avm‡j k‡ãi AwZµvš— `~iZ¡, 2d1 = (2  17)m 
	= 34 m 
aiv hvK, Drcbœ kã P Ae¯’vb n‡Z R cÖwZdj‡K evav †c‡q Avevi P Ae¯’v‡b Avm‡Z mgq jv‡M, = t1s
 Avgiv Rvwb, 
	v = 
	ev, t1 =  =  = 0.097s < 0.1s 
wKš‘ k‡ãi cÖwZaŸwb ïb‡Z n‡j Drcbœ kã cÖwZdjK n‡Z evav †c‡q wd‡i Avm‡Z Kgc‡¶ 0.1s mgq e¨q n‡Z n‡e| G‡¶‡Î P Ae¯’v‡b kã wd‡i Avm‡Z 0.1s Gi Kg mgq jv‡M, †h mgq ch©š— c~‡e©i k‡ãi †ik i‡q hvq| ZvB P Ae¯’v‡b cÖwZaŸwb ïbv hv‡e bv|
 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 ïi“ Kij| ¸wj †Qvovi 3s c‡i †m Bnvi cÖwZaŸwb ïb‡Z †cj| H w`b evZv‡mi ZvcgvÎv wQj 25C. 	[wm. †ev. 2015]
K.	ch©ve„Ë MwZ Kv‡K e‡j? 	1
L.	AbycÖ¯’ I Aby‰`N©¨ Zi‡½i g‡a¨ `yÕwU cv_©K¨ †jL| 	2
M.	H mg‡q evqy‡Z k‡ãi MwZ‡eM KZ wQj? 	3
N.	evejyi MwZ‡eM wbY©‡qi MvwYwZK we‡k­lY `vI| 	4
17 bs cÖ‡kœi DËi
 †Kv‡bv MwZkxj e¯—yKYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_ †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq cici GKB w`K †_‡K AwZµg K‡i, Zvn‡j †mB MwZ‡K ch©ve„Ë MwZ e‡j| 
 AbycÖ¯’ Zi‡½i †¶‡Î Zi½‡e‡Mi w`K Ges gva¨‡gi KYv¸‡jvi K¤ú‡bi w`K ci¯úi j¤^| Aby‰`N©¨ Zi‡½i †¶‡Î Zi½‡e‡Mi w`K Ges gva¨‡gi KYv¸‡jvi K¤ú‡bi w`K ci¯úi mgvš—ivj| 
AbycÖ¯’ Zi½ gva¨‡g Zi½kxl© I Zi½cv` Drcbœ K‡i mÂvwjZ nq| Aby‰`N©¨ Zi½ gva¨‡g ms‡KvPb I cÖmviY Drcbœ K‡i mÂvwjZ nq|  
 †`Iqv Av‡Q, 
H w`b evZv‡mi ZvcgvÎv wQj,  = 25 C  
†ei Ki‡Z n‡e, H mg‡q evqy‡Z k‡ãi MwZ‡eM, v = ? 
Avgiv Rvwb, 0C ZvcgvÎvq evqy‡Z k‡ãi MwZ‡eM,v0 = 332ms–1 
Ges 1C ZvcgvÎv e„w×i Rb¨ evqyi k‡ãi MwZ‡eM 0.6 ms–1 cwigvY e„w× cvq| 
myZivs 0C n‡Z 25C ch©š— ZvcgvÎv 25C e„w×i Rb¨ evqy‡Z k‡ãi †eM e„w× cv‡e = 0.6 ms–1/C  25C = 15 ms–1 
Ges 25C ZvcgvÎvq evqy‡Z k‡ãi †eM, v = v0 + 15 ms–1 
	= 332 ms–1 + 15 ms–1 
	= 347 ms–1  (Ans.) 
 g‡b Kwi, 
evejyi MwZ‡eM, wQj x ms–1 
myZivs t = 3 sec mgqKv‡j evejy KZ©„K AwZµvš— `~iZ¡  = x ms–1  t = x ms–1   3 sec = 3x m 
t = 3 sec  mgqKv‡j kã KZ©„K AwZµvš— `~iZ¡ = vt 
	= 347ms–1  3 sec 
	= 1041 m 
wKš—y cÖwZaŸwb †kvbvi Rb¨ 3 sec mgqKv‡j 2301m A‡c¶v †ewk `~iZ¡ AwZµg Ki‡Z n‡e| 
myZivs DÏxc‡K cÖ`Ë DcvËmg~n mwVK bq|
 

avZe Zv‡i k‡ãi †eM 5130ms–1
	[h. †ev. 2015]
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
18 bs cÖ‡kœi DËi
 kã Dr‡mi wbqwgZ I ch©ve„Ë K¤ú‡bi d‡j †h kã Drcbœ nq Ges hv Avgv‡`i Kv‡b kÖ“wZgayi e‡j g‡b nq Zv‡K myihy³ kã e‡j| 
 †Kv‡bv ¶Y¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi cÖKvk cvq  †m‡K‡Û hver Avgv‡`i gw¯—‡®‹ †_‡K hvq| G‡K kãvbyf‚wZi ¯’vwqZ¡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 ¶Y¯’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 Aš—Z  †m‡KÛ mgq †bq| G Kvi‡YB cÖwZaŸwb †kvbvi Rb¨ wbw`©ó `~i‡Z¡i cÖ‡qvRb nq| 
 †`Iqv Av‡Q, 
evqyi ZvcgvÎv,  = 20C 
Zi½‰`N©¨,  = GKwU ms‡KvPb + GKwU cÖmviY 
	=  
	=  = 20 cm = 0.2 m 
†ei Ki‡Z n‡e, evqy gva¨‡g k‡ãi K¤úv¼, f = ? 
Avgiv Rvwb, 0C ZvcgvÎvq evqy gva¨‡g k‡ãi †eM 332ms–1 
 20C ZvcgvÎvq k‡ãi †eM, v = (332 + 0.6  20)ms–1
	= 344 ms–1
Avevi, v = f 
 f =  =  = 1720 Hz (Ans.) 
 AwZµvš— `~iZ¡, d = 4000 cm = m = 40m 
evqy gva¨‡g 20C ZvcgvÎvq 40m `~iZ¡ AwZµg k‡ãi mgq jv‡M, t =  =  = 0.1163 sec 
DÏxcK g‡Z, avZe Zv‡i k‡ãi †eM, v = 5130 ms–1 
myZivs avZe Zv‡i 20C ZvcgvÎvq 40m `~iZ¡ AwZµ‡g k‡ãi mgq jv‡M, t =  =  = 0.0078 sec 
†h‡nZy 0.1163 sec  0.0078 sec 
A_©vr t  t 
myZivs DÏxc‡Ki gva¨gwU hw` avZe Zvi n‡Zv Z‡e `yB gva¨‡g GKB mg‡q kã ïb‡Z cvi‡e bv|
 wbw`©ó Drm n‡Z m„ó k‡ãi evqy‡Z Zi½


evqy‡Zi k‡ãi †eM 347ms1
cvwb‡Z k‡ãi †eM 1474.75ms1 	[e. †ev. 2017]
K.	we¯—vi Kv‡K e‡j?	1
L.	Ng©v³ Ae¯’vq Pjš— d¨v‡bi wb‡P em‡j VvÊv jv‡M †Kb? e¨vL¨v Ki|	2
M.	evqyi ZvcgvÎv wbY©q Ki|	3
N.	evqyi Zzjbvq cvwb‡Z m„ó k‡ãi Zi½‰`‡N©¨i wKiƒc cwieZ©b n‡e MvwYwZKfv‡e e¨vL¨v Ki|	4
19 bs cÖ‡kœi DËi
 mvg¨ve¯’vb †_‡K †h‡Kv‡bv GKw`‡K Zi½w¯’Z †Kv‡bv KYvi me©vwaK miY‡K we¯—vi e‡j|
 Avgiv Rvwb, cvwb memgq ev®úvqxZ n‡Z _v‡K| G ev®úvqb wbf©i K‡i Gi Avk cv‡k Dcw¯’Z Rjxq ev‡®úi Dci| Rjxq ev®ú †ewk n‡j ev®úvqb ax‡i nq| Avgv‡`i Ng©v³ †`n †_‡K ev®úvq‡bi d‡j Gi Pvicv‡k Rjxq ev‡®úi cwigvY †ewk _v‡K| cvLvi evZvm G Rjxq ev®ú‡K mwi‡q †`q d‡j ev®úvqb `ª“Z nq| Avgiv Av‡iv Rvwb ev®úq‡bi mgq myß Zv‡ci cÖ‡qvRb| Nvg ev®úqv‡bi mgq kixi †_‡K Zvc MÖnY K‡i d‡j VvÊv Abyf‚Z nq|
 †`Iqv Av‡Q, evqy‡Z k‡ãi †eM,  347 m s1
0 ZvcgvÎvi evqy‡Z k‡ãi †eM 332 m s1 Avi cÖwZ 1C ZvcgvÎv e„w×i Rb¨ k‡ãi †eM 0.6 m s1 K‡i ev‡o|
 evqyi ZvcgvÎv,  =  C = 25C (Ans.)
 wPÎ †_‡K
	wZbwU ms‡KvPb I `yBwU cÖmviY Gi wgwjZ ˆ`N©¨,
	 +  +  = 50 cm
	ev,	  = 50 cm
 Zi½‰`N©¨, a = 20 cm = 0.2 m (evqy‡Z)
	evqy‡Z k‡ãi †eM, va = 347 m s1
	cvwb‡Z k‡ãi †eM, vw = 1474.75 m s1
Avgiv Rvwb, evqy‡Z k‡ãi †eM, va = fa
Ges cvwb‡Z k‡ãi †eM, vw = fw
myZivs,  = 
 w =   a =   0.2 m = 0.85 m
AZGe cvwb‡Z m„ó k‡ãi Zi½‰`N©¨ 0.85 m hv c~‡e©i Zzjbvq (0.85  0.20) m = 0.65 m †ewk|
 

	[e. †ev. 2015]
K.	c~Y© ¯ú›`b Kx? 	1
L.	K¤úv¼ ch©vqKv‡ji e¨¯—vbycvwZK e¨vL¨v Ki| 	2
M.	P I AB Gi ga¨eZ©x `~iZ¡ Kgc‡¶ KZ n‡j cÖwZaŸwb †kvbv hv‡e wbY©q Ki| 	3
N.	P n‡Z kã Drcbœ n‡q AB cÖwZdj‡K euvav cvIqvi NUbvwU evqyi cwie‡Z© cvwb‡Z NU‡j cÖwZaŸwb †kvbv hv‡e wKbv MvwYwZKfv‡e we‡k­lY Ki| 	4
20 bs cÖ‡kœi DËi
 Zi‡½i Dci¯’ †Kv‡bv KYv GKwU wbw`©ó we›`y †_‡K hvÎv ïi“ K‡i Avevi GKB w`K †_‡K †mB we›`y‡Z wd‡i G‡j Zv‡K GKwU c~Y©¯ú›`b ejv nq| 
 K¤úbkxj †Kv‡bv KYv cÖwZ †m‡K‡Û hZwU c~Y©K¤úb m¤úbœ K‡i Zv‡K K¤úv¼ e‡j| K¤úbkxj KYvi GKwU c~Y©¯ú›`b m¤úbœ Ki‡Z †h mgq jv‡M Zv‡K ch©vqKvj e‡j| A_©vr t cwigvY mg‡q N msL¨K c~Y©K¤úb m¤úbœ Ki‡j,
K¤úv¼,  = Ges ch©vqKvj, T =  
 fT =  = 1 ev, f =  ev,    
myZivs K¤úv¼ ch©vqKv‡ji e¨¯—vbycvwZK|    
 evqygÛ‡ji ZvcgvÎv,  = 310 K = (310 – 273) C 
	= 37C 
37C ZvcgvÎvq evqy‡Z k‡ãi †eM, v = 332 ms–1 + 0.6  37ms–1 
	= 354.2 ms–1 
cÖwZaŸwb ïb‡Z n‡j g~jaŸwb I cÖwZaŸwbi ga¨Kvi mgq e¨eavb n‡Z n‡e, t = 0.1 sec 
myZivs k‡ãi Drm (P) Ges k‡ãi cÖwZdj‡Ki (AB) ga¨Kvi b~¨bZg `~iZ¡ d n‡j, 2d = vt
 d =  =  = 17.71 m 
myZivs P I AB Gi ga¨eZ©x `~iZ¡ Kgc‡¶ 17.71m n‡j cÖwZaŸwb †kvbv hv‡e|  (Ans.)

 cvwb‡Z k‡ãi †eM, v = 1450 ms–1 
DÏxcK g‡Z, k‡ãi Drm (P) n‡Z cÖwZdj‡Ki (AB) `~iZ¡, d = 60m cÖwZaŸwb ïb‡Z n‡j kã‡K †h `~iZ¡ AwZµg Ki‡Z n‡e Zv n‡jv 2d = 60m  2 = 120m 
cvwbi †¶‡Î, kã cÖwZdwjZ n‡q wd‡i Avm‡Z t cwigvY mgq jvM‡j, 2d = vt 
 t =  =  = 0.0828sec < 0.1 sec 
†h‡nZy cÖwZaŸwb ïb‡Z n‡j g~j aŸwb I cÖwZaŸwbi ga¨Kvi mgq e¨eavb b~¨bZg 0.1sec n‡Z nq| 
myZivs P n‡Z kã Drcbœ n‡q AB cÖwZdj‡K euvav cvIqvi NUbvwU evqyi cwie‡Z© cvwb‡Z NU‡j cÖwZaŸwb †kvbv hv‡e bv|
 35°C ZvcgvÎvq evqy‡Z k‡ãi K¤úv¼ 512 Hz (0°C ZvcgvÎvq evqy‡Z k‡ãi †eM 332 ms1)  [†dbx Mvj©m K¨v‡WU K‡jR]
K.	cÖwZaŸwb Kv‡K e‡j?	1
L.	ev`yi Kxfv‡e D‡o?	2
M.	D³ ZvcgvÎvq k‡ãi †eM wbY©q K‡iv| 	3
N.	cÖwZaŸwb Kx †kvbv m¤¢e MvwYwZKfv‡e we‡k­lY K‡iv| 	4
21 bs cÖ‡kœi DËi
 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| A
 k‡ãi cÖwZaŸwbi mvnv‡h¨B ev`yi c_ P‡j| ev`yi k‡ãvËi K¤úv‡¼i kã ˆZwi Ki‡Z cv‡i Avevi ïb‡ZI cv‡i| GB kã Avgiv ïb‡Z cvB bv| ev`yi k‡ãvËi K¤úv‡¼i kã ˆZwi K‡i mvg‡b Qwo‡q †`h| H kã †Kv‡bv cÖwZeÜ‡K evav †c‡q Avevi ev`y‡ii Kv‡Q P‡j Av‡m| wd‡i Avmv kã ï‡b eyS‡Z cv‡i †h mvg‡b †Kv‡bv e¯‘ Av‡Q wKbv| hw` evav †c‡q kã wd‡i bv Av‡m Z‡e eyS‡Z cv‡i †h duvKv RvqMv Av‡Q| †mB c_ eivei †m D‡o P‡j| A
 †`Iqv Av‡Q, A
	ZvcgvÎv,  = 35C
	0C ZvcgvÎvq evZv‡m k‡ãi †eM, v0 = 332 ms1
	†ei Ki‡Z n‡e, 35C ZvcgvÎvq evZv‡m k‡ãi †eM, v = ?
Avgiv Rvwb,
	cÖwZ wWMÖx †mjwmqvm e„w×i Rb¨ evqy‡Z k‡ãi †eM 0.6ms1 K‡i e„w× cvq|
 v = v0 + 0.6
ev, v = 332 + 0.6  35
 v = 353ms1 (Ans.)
 DÏxc‡Ki Abymv‡i, ZvcgvÎv,  = 35C A
ÒMÓ Ask n‡Z cvB,
35C ZvcgvÎvq evZv‡m k‡ãi †eM, v = 353ms1
GLb, cÖwZaŸwb c„_K ïb‡Z n‡j g~j kã Ges cÖwZdwjZ k‡ãi g‡a¨ b~¨bZg 0.1s e¨eavb _vK‡Z n‡e| A_©vr Drm †_‡K cÖwZdj‡K cÖwZdwjZ n‡q †kÖvZvi Kv‡b wd‡i Avm‡Z b~¨bZg 0.1 †m‡KÛ mgq e¨q Ki‡Z n‡e|
	s = vt
	= 353  0.1 = 35.3m
 †kÖvZv n‡Z cÖwZdj‡Ki `~iZ¡, d = 
		=  = 17.65m
myZivs, †kÖvZv I cÖwZdj‡Ki g‡a¨ b~¨bZg `~iZ¡ 17.65m n‡j 35C ZvcgvÎvq D³ k‡ãi cÖwZaŸwb †kvbv hv‡e|
 GKRb e¨w³ `yBwU mgvš—ivj cvnv‡oi gv‡S `uvwo‡q Av‡Q Ges †m wbKUeZ©x cvnvo †_‡K 640 m `~‡i Ae¯’vb Ki‡Q| †m †mBLv‡b wPrKvi Kij Ges 4 sec c‡i 1g cÖwZaŸwb Ges Av‡ivI 3 sec c‡i 2q cÖwZaŸwb ïb‡Z cvq|	[cvebv K¨v‡WU K‡jR]
K.	Zi‡½i ch©vqKvj ej‡Z Kx †evS?	1
L.	AbycÖ¯’ Ges Aby‰`N©¨ Zi‡½i g‡a¨ cv_©K¨¸‡jv wjL|	2
M.	DÏxcK †_‡K k‡ãi †eM †ei K‡iv|	3
N.	`yBwU cvnv‡oi ga¨eZ©x `~iZ¡ †ei Kiv wK m¤¢e? hw` m¤¢e nq Zvn‡j cvnvo¸‡jvi ga¨eZ©x `~iZ¡ †ei K‡iv, hw` m¤¢e bv nq Zvn‡j Dchy³ KviY †`LvI|	4
22 bs cÖ‡kœi DËi
 †h mg‡q Zi‡½i Dci¯’ †Kv‡bv KYvi GKwU c~Y© ¯ú›`b m¤úbœ nq Zv‡K ch©vqKvj e‡j|
 Aby‰`N©¨ Zi½ I AbycÖ¯’ Zi‡½i cv_©K¨:
	Aby‰`N©¨ Zi½
	AbycÖ¯’ Zi½

	1. †h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mgvš—iv‡j AMÖmi nq, ZvB Aby‰`N©¨ Zi½| 
	1. †h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq, ZvB AbycÖ¯’ Zi½|

	2. ms‡KvPb I cÖmvi‡Yi gva¨‡g Zi½ mÂvwjZ nq|
	2. gva¨‡g Zi½kxl© I Zi½cv` Drcbœ K‡i mÂvwjZ nq|

	3. GKwU ms‡KvPb I GKwU cÖmviY wb‡q Zi½‰`N©¨ MwVZ|
	3. GKwU Zi½kxl© I GKwU Zi½ cv` wb‡q Zi½‰`N©¨ MwVZ|


 GLv‡b,
	wbKUeZ©x cvnv‡oi `~iZ¡, d1 = 640 m
	1g cÖwZaŸwb †kvbvi mgq, t1 = 4s
	k‡ãi †eM, v = ?
Avgiv Rvwb, 2  d1 = vt1
ev, v = 
ev, v =  ms–1
 v = 320 ms–1 (Ans.)
 GLv‡b,
ÔMÕ Ask n‡Z, k‡ãi †eM, v = 320 ms–1
e¨w³ n‡Z wbKUeZ©x cvnv‡oi `~iZ¡ d1 = 640 m
1g cÖwZaŸwb †kvbvi mgq, t1 = 4s
2q cÖwZaŸwb †kvbvi mgq, t2 = (4 + 3) = 7s
1g cÖwZaŸwb †kvbv hv‡e kã wbKUeZ©x cvnvo †_‡K cÖwZdwjZ nIqvi d‡j| 2q cÖwZaŸwb †kvbv hv‡e kã Ab¨ cvnvo †_‡K cÖwZdwjZ nIqvi d‡j| myZivs `yBwU cvnv‡oi ga¨eZ©x `~iZ¡ †ei Kiv m¤¢e|
`~iewZ© cvnvo d2 `~i‡Z¡ _vK‡j, 2  d2 = v  t2
ev, d2 =  m
 d2 = 1120 m
myZivs e¨w³ n‡Z Aci cvnv‡oi `~iZ¡, 1120 m
 `yBwU cvnv‡oi ga¨eZ©x `~iZ¡ = d1 + d2
	= (640 + 1120) m
	= 1760 m
 


P we›`y †_‡K GKwU kã Drcbœ Kiv nq hvi †eM  350 ms1 Drcbœ kãwU H we›`y‡ZB 0.2 sec c‡i wØZxqev‡ii gZ †kvbv †Mj|
A  [Kzwgj­v K¨v‡WU K‡jR]
K.	k‡ãi cxP wK?	1
L.	cyi“‡li KÉ¯^i †gvUv wKš‘ bvix I wkïi KÉ¯^i Zx² †Kb? e¨vL¨v K‡iv| 	2
M.	DÏxc‡Ki PQ Gi `~iZ¡ wbY©q K‡iv|  	3
N.	hw` H ¯’v‡bi evqyi ZvcgvÎv 20C e„w× cvq Zvn‡j DÏxc‡Ki NUbvwU Avevi NU‡e wK bv? gZvgZ `vI|  	4
23 bs cÖ‡kœi DËi
 myihy³ k‡ãi †h ˆewkó¨ w`‡q GKB cÖve‡j¨i Lv‡`i myi Ges Pov my‡ii g‡a¨ cv_©K¨ eySv hvq ZvB cxP| A
 gvby‡li Mjvi ¯^ih‡š¿ `yÕ†Uv c`©v Av‡Q, hv ¯^iZš¿x ev †fvKvj KW© bv‡g cwiwPZ| GB †fvKvj K‡W©i K¤ú‡bi d‡j Mjv †_‡K kã wbM©Z nq Ges gvbyl K_v e‡j| eq¯‹ cyi“l‡`i †fvKvj KW© eq‡mi m‡½ m‡½ `„p n‡q c‡o| wKš‘ bvix I wkïi †fvKvj KW© `„p _v‡K bv, d‡j eq¯‹ cyi“l‡`i Mjvi ¯^‡ii K¤úv¼ Kg Ges bvix I wkï‡`i ¯^‡ii K¤úv¼ †ewk nq| ZvB cyi“l‡`i Mjvi ¯^i †gvUv wKš‘ bvix I wkïi KÉ¯^i Zx²| A
 GLv‡b, A
	k‡ãi †eM, v = 350 ms–1
	kã ïb‡Z cÖ‡qvRbxq mgq, t = 0.2s
	PQ Gi `~iZ¡, d = ?
Avgiv Rvwb, 2d = v  t
ev, d = 
	= 
 d = 35 m (Ans.)
 GLv‡b, A
PQ Gi `~iZ¡, d = 35 m [ÔMÕ n‡Z]
c~‡e©i ZvcgvÎvq k‡ãi †eM = 350 ms–1
hw` H ¯’v‡bi ZvcgvÎv 20C e„w× cvq Zvn‡j k‡ãi †eM n‡e,
v = (350 + 0.6  20) ms–1
	= 362 ms–1
Zvn‡j, kã ïb‡Z cÖ‡qvRbxq mgq t n‡j,
2d = v  t
ev, t =  = 
 t = 0.193 s
†h‡nZz t = 0.193 s > 0.1 s †m‡nZz kãwU wØZxq ev‡ii gZ †kvbv hv‡e| G‡¶‡Î kãwU ïb‡Z 0.193 s mgq jvM‡e hv c~‡e©i Zzjbvq Kg|
 Drm Ges k‡ãi cÖwZdj‡Ki ga¨eZ©x `~iZ¡ 16m| evqyi ZvcgvÎv 30C  Ges Zi‡½i Zi½‰`N©¨ 29.17cm| 
A  [wSbvB`n K¨v‡WU K‡jR]
K.	c­vRgv Ae¯’v Kv‡K e‡j?	1
L.	AwfKl©R Z¡iY e¨vL¨v K‡iv| 	2
M.	k‡ãi K¤úv¼ †ei K‡iv|  	3
N.	cÖwZaŸwb †kvbvi Rb¨ wK e¨e¯’v wb‡Z n‡e MvwYwZK hyw³i mvnv‡h¨ e¨vL¨v K‡iv|  	4
24 bs cÖ‡kœi DËi
 c`v‡_©i PZy_© Ae¯’v n‡jv c­vRgv| GB c­vRgv n‡jv AwZ D”P ZvcgvÎvq AvqwbZ M¨vm| A
 AwfKl© e‡ji cÖfv‡e f‚c„‡ô gy³fv‡e coš— †Kv‡bv e¯‘i †eM e„w×i nvi‡K AwfKl©R Z¡iY e‡j| 
		AwfKl©R Z¡iY, g = 

	GLv‡b,	M = c„w_exi fi 
	G = gnvKl©R aª“eK 
	R = c„w_exi e¨vmva© 


f‚-c„‡ô AwfKl©R Z¡i‡Yi gvb 9.8ms2 Gi A_© nj w¯’i Ae¯’v n‡Z gy³fv‡e coš— e¯‘i †eM cÖwZ †m‡K‡Û 9.8ms1 nv‡i e„w× cvq|  A
 GLv‡b, 
	Zi½‰`N©¨,  = 29.17cm = 0.2917 m
	ZvcgvÎv = 30C
	30C ZvcgvÎvq k‡ãi †eM, v = 332 + (0.6  30)ms1
	= 350 ms1
	k‡ãi K¤úv¼, f = ? 
Avgiv Rvwb, 
	    v = f
	ev, f =  =  Hz
	ev, f = 1199.9 Hz
	 = 1200 Hz (cÖvq) (Ans.)
 Drm †_‡K kã Drcbœ nIqvi c‡i cÖwZdj‡K cÖwZdwjZ n‡q kã †kÖvZvi Kv‡b wd‡i Avmvi ga¨eZ©x mgq hw` 0.1s -Gi †ekx nq Zvn‡j cÖwZaŸwb †kvbv hv‡e| k‡ãi Drm †_‡K cÖwZdj‡Ki `~iZ¡ Ggb n‡Z n‡e †hb kã cÖwZdwjZ n‡q Dr‡m wd‡i Avm‡Z 0.1s Gi †ekx mgq jv‡M| 
ÔMÕ Ask n‡Z, k‡ãi †eM, v = 350ms1
mgq, t = 0.1s
`~iZ¡ d n‡j, 
	vt = 2d
	ev, d =  =  m
	 d = 17.5m
cÖwZaŸwb †kvbvi Rb¨ `~iZ¡ 17.5m Gi Kg nIqv hv‡e bv| 
myZivs, cÖwZaŸwb †kvbvi Rb¨ Drm †_‡K cÖwZdj‡Ki `~iZ¡ evov‡Z n‡e, (17.5  16)m = 1.5m
 
[image: ]
 [GLv‡b evqyi ZvcgvÎv 20°C evqy‡Z Zi½‰`N©¨ 0.05m Ges KwV‡b 0.728m]
A  [RqcyinvU Mvj©m K¨v‡WU K‡jR]
K.	ch©ve„Ë MwZ wK? 	1
L.	cÖwZaŸwb Kxfv‡e mgq Ges `~i‡Z¡i Dci wbf©i K‡i? 	2
M.	DÏxcK n‡Z 5sec G KqwU c~Y© K¤úb m¤úbœ n‡e wbY©q K‡iv| 	3
N.	KwVb gva¨‡g k‡ãi †eM evqy gva¨‡gi 15 ¸Y Dw³wUi mZ¨Zv hvPvB K‡iv| 	4
25 bs cÖ‡kœi DËi
 †Kv‡bv e¯—yi MwZ hw` Ggb nq †h GKwU wbw`©ó mgq ci ci e¯—ywUi MwZi cybive„wË N‡U Z‡e H MwZ‡K ch©ve„Ë MwZ e‡j| A
 †Kv‡bv ¶Y¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi †ik cÖvq  †m‡KÛ hver Avgv‡`i gw¯—‡®‹ †_‡K hvq| G‡K kãvbyf‚wZi ¯’vwqZ¡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 ¶Y¯’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 Aš—Z  †m‡KÛ mgq †bq| G Kvi‡YB cÖwZaŸwb †kvbvi Rb¨ wbw`©ó `~i‡Z¡i cÖ‡qvRb nq|  A
 wPÎ n‡Z,
		2ms ev, 2  103s G c~Y© nq = 1 wU K¤úb
		1s G c~Y© nq =   wU K¤úb
		5s ,,   ,,    ,,  =      ,,    ,,
		= 2500 wU K¤úb    (Ans.)
 †`Iqv Av‡Q, 
	evqy gva¨‡g Zi½‰`N©¨, a = 0.05m 
	KwV‡b Zi½‰`N©¨, s = 0.728m
ÔMÕ n‡Z ch©vqKvj, T = 2  103s
	1s G c~Y© K¤úb = 
	= 500 wU 
K¤úv¼, f  = 500s1
K¤úv¼ k‡ãi Dr‡mi Dci wbf©i K‡i| gva¨g cwieZ©b n‡jI K¤úv¼ mgvb _v‡K| evqy gva¨‡g †eM va I KwVb gva¨‡g vs n‡j 
	va = fa  Ges  vs = fs
	  = 
	ev,  = 
	ev,  = 
	ev, vs = 14.56  va
	 vs  15  va
myZivs KwVb gva¨‡g k‡ãi †eM evqy gva¨‡gi 15 ¸Y|  A

[image: ]
A  [iscyi K¨v‡WU K‡jR]
K.	K¤úv¼ Kv‡K e‡j?	1
L.	cvwbi †XD †Kb AbycÖ¯’ Zi½? e¨vL¨v K‡iv|	2
M.	k‡ãi Zi½‰`N©¨ wbY©q K‡iv| 	3
N.	A we›`y †_‡K kã Drcbœ Ki‡j B we›`y‡Z cÖwZaŸwb †kvbv hv‡e wK? MvwYwZK hyw³mn †Zvgvi gZvgZ `vI| 	4
26 bs cÖ‡kœi DËi
 cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j| A
 cvwbi †XD AbycÖ¯’ Zi½| KviY GB Zi½ cvwbi KYvi ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq Ges Zi‡½ ch©vqµ‡g Zi½kxl© I Zi½cv` _v‡K| A
 †`Iqv Av‡Q,
	k‡ãi K¤úv¼, f = 1200 Hz
	evqyi ZvcgvÎv = 40C
Rvbv Av‡Q, 
	0C ZvcgvÎvq k‡ãi †eM = 332 ms1
	Ges 1C ZvcgvÎv e„w×i Rb¨ k‡ãi †eM 0.6 ms1 e„w× cvq
	 40C ZcgvÎvq k‡ãi †eM, v = (332 + 40  0.6) ms1
		= 356 ms1
Avgiv Rvwb, 
		v = f
	ev,	 = 
		   = 
		 = 0.297 m   (Ans.)
 †`Iqv Av‡Q, 
	A †_‡K B we›`yi `~iZ¡, d1 = 1m
	B we›`y n‡Z cÖwZdj‡Ki `~iZ¡, d2 = 16.6 m
ÔMÕ n‡Z k‡ãi †eM, v = 356 ms1
1g kã ïb‡Z cÖ‡qvRbxq mgq t1 n‡j 
		d1 = vt1
	ev,	t1 = 
		    = 
		t1 = 2.81  103 s
		    = 0.00281 s
Avevi, B n‡Z cÖwZdj‡K evav †c‡q wØZxq kã Avm‡Z cÖ‡qvRbxq mgq t2 n‡j, 
		2d2 = vt2
	ev,	t2 = 
		   = 
		   = 0.09326s
mg‡qi e¨eavb, t = t2  t1 = 0.9326
		   = 0.09 s < 0.1 s
A_©vr B we›`y‡Z cÖ_g kã †kvbvi ci kãvbyf‚wZi ¯’vwqZ¡Kvj 0.1s Gi g‡a¨ wØZxq kã wd‡i Av‡m e‡j B we›`y‡Z cÖwZaŸwb †kvbv hv‡e bv|  A
 GKwU K‚‡ci cvwbi Z‡j kã cÖwZdwjZ n‡q Dc‡i wd‡i Avm‡Z 0.2s mgq jv‡M| evZv‡m k‡ãi Zi½‰`N©¨ 4cm|(evZv‡mi ZvcgvÎv 26C Ges cvwb‡Z k‡ãi †eM 1452ms1)
A  [ivRkvnx K¨v‡WU K‡jR]
K.	`kv Kx?	1
L.	ev`yi †`L‡Z cv‡i bv, Zey Zviv wkKvi K‡i| GwU Kxfv‡e m¤¢e? e¨vL¨v K‡iv|	2
M.	K‚‡ci MfxiZv wbY©q K‡iv| 	3
N.	cvwb‡Z k‡ãi Zi½‰`N©¨ m‡e©v”P n‡e| MvwYwZK hyw³mnKv‡i e¨vL¨v K‡iv| 	4
27 bs cÖ‡kœi DËi
 †Kv‡bv GKwU Zi½vwqZ KYvi †h †Kv‡bv gyn~‡Z©i MwZi mvgwMÖK Ae¯’v cÖKvkK ivwk‡K Zvi `kv e‡j| A
 ev`yi †Pv‡L †`‡L bv, wKš‘ k‡ãvËi K¤úv‡¼i kã ˆZwi Ki‡Z cv‡i| Avevi ïb‡ZI cv‡i| GB kã Avgiv ïb‡Z cvB bv| ev`yi k‡ãvËi K¤úv‡¼i kã ˆZwi K‡i mvg‡b Qwo‡q †`q| H kã †Kv‡bv cÖwZeÜ‡K evav †c‡q ev`y‡ii Kv‡Q P‡j Av‡m| wd‡i Avmv kã ï‡b GwU eyS‡Z cv‡i †h mvg‡b †Kv‡bv e¯‘ Av‡Q wKbv, ev`yi Gfv‡eB Zvi wkKvi a‡i|  A
 †`Iqv Av‡Q, evZv‡mi ZvcgvÎv,  = 26C
	cÖwZaŸwb †kvbvi mgq, t = 0.2 s
	†ei Ki‡Z n‡e, K‚‡ci MfxiZv, d = ? 
26C ZvcgvÎvq evZv‡m k‡ãi †eM, v = (332 + 26  0.6)
	= 347.6 ms1
Avgiv Rvwb, 
	    d =  = 
	 d = 34.76 m   (Ans.)
 DÏxcK Abymv‡i ,
	evZv‡m k‡ãi Zi½ ˆ`N©¨, a = 4cm = 0.04m
	cvwb‡Z k‡ãi †eM, vw = 1452 ms1
ÔMÕ n‡Z cvB, 
	26C ZvcgvÎvq evZv‡m k‡ãi †eM, va = 347.6 ms1
k‡ãi K¤úv¼ f n‡j, 
		va = fa
	ev,	f =  = 
		f = 8690 Hz
Avevi, k‡ãi K¤úv¼ '' Dr‡mi Dci wbf©i K‡i, gva¨‡gi Dci bq|
	ZvB cvwb‡Z k‡ãi Zi½ ˆ`N©¨ w n‡j, 
		vw = fw
	ev,	w =  = 
		w = 0.167m
 cvwb‡Z k‡ãi Zi½ ˆ`N©¨, w > evZv‡m k‡ãi Zi½ ˆ`N©¨, a
A_©vr cvwb‡Z k‡ãi Zi½ ˆ`N©¨ m‡e©v”P n‡e|   A
 8:15 A.M. Gi K¬v‡mi NÈv ï‡b GKRb QvÎ K¬vm †_‡K 500m `~‡i _vKv Ae¯’vq Zvi evwoi mgq 8:15 A.M. wVK Kij| †mB mg‡qi ZvcgvÎv wQj 22C I NÈvi k‡ãi Zi½‰`N©¨ 40cm|
A [ewikvj K¨v‡WU K‡jR]
K.	wWwRUvj ms‡KZ wK?	1
L.	gva¨‡gi cÖK…wZi Dci k‡ãi †e‡Mi wbf©ikxjZv e¨vL¨v Ki| 	2
M.	NÈvi k‡ãi K¤úv¼ KZ?	3
N.	QvÎwUi Nwoi mgq wK mwVK wQj bvwK fzj? e¨vL¨v Ki| 	4
28 bs cÖ‡kœi DËi
 †h †hvMv‡hvM ms‡KZ ïay wKQy wbw`©ó gvb MÖnY Ki‡Z cv‡i Zv‡K wWwRUvj ms‡KZ e‡j| A
 k‡ãi †eM gva¨‡gi w¯’wZ¯’vcKZvI Nb‡Z¡i Dci wbf©ikxj| evqy, cvwb Ges †jvnv‡Z k‡ãi †eM wfbœ| 20C ZvcgvÎvq evqy‡Z k‡ãi †eM 344ms–1, cvwb‡Z 1450ms–1 Ges †jvnv‡Z 5130ms–1| mvaviYfv‡e ejv hvq, evqy‡Z k‡ãi †eM Kg Zi‡j Zvi †P‡q †ewk Avi KwVb c`v‡_© me‡P‡q †ewk|  A
 †`Iqv Av‡Q, A
	evqyi ZvcgvÎv 22C
	k‡ãi Zi½‰`N©¨,  = 40 cm = 0.4m
g‡b Kwi, 
	evqy‡Z k‡ãi †eM, v = (332 + 22  0.6)
		 = 345.2 ms1
k‡ãi K¤úv¼,  = ?
Avgiv Rvwb,
	v = 
	ev,  = 
	ev,  = 
	ev,  = 863 Hz (Ans.)
	
 g‡b Kwi,  A
	kãwU Qv‡Îi Kv‡Q †cuŠQv‡Z t mgq jvM‡e,
	DÏxcK n‡Z cvB, N›Uvi `~iZ¡, s = 500 m
ÔMÕ Ask n‡Z cvB, 22C ZvcgvÎvq evZv‡m k‡ãi †eM, v = 345.2 ms1 
Avgiv Rvwb,
	s = vt
	ev, t = 
	ev, t = 1.45 s
A_©vr, QvÎwUi Nwo mwVKfv‡e mgq cÖ`k©b Ki‡e bv| †hwU mwVK mgq n‡Z 1.45s ax‡i Pj‡e|
AZGe, QvÎwUi Nwoi mgq mwVK bq|
 wb‡Pi wPÎwU ch©‡e¶Y K‡i wb‡Pi cÖkœ¸‡jvi DËi `vI:


  [gqgbwmsn Mvj©m K¨v‡WU K‡jR]
K.	K¤úv¼ Kx?	1
L.	GKwU evwU‡Z cvwb wb‡q evwU‡K AvNvZ K‡iv| Zvici evwU‡K nvZ w`‡q a‡iv| Zzwg Kx kã ïb‡Z cv‡e Ges cvwb‡Z Kx †Kv‡bv Zi½ Drcbœ n‡e?	2
M.	DÏxc‡K cÖ`Ë wPÎwU‡Z Kx cÖwZaŸwb †kvbv hv‡e? wbR¯^ hyw³ Abhvqx e¨vL¨v K‡iv|	3
N.	h2 Gi gvb evov‡j ev Kgv‡j Kx kZ© cÖ‡qvM Ki‡j h2 Gi †¶‡Î me mgq cÖwZaŸwb †kvbv hv‡e MvwYwZKfv‡e we‡k­lY K‡iv|	4
29 bs cÖ‡kœi DËi
 cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j|
 e¯‘i K¤ú‡bi d‡jB k‡ãi DrcwË nq| GKwU evwU‡Z cvwb wb‡q evwU‡K AvNvZ Ki‡j K¤ú‡bi d‡j kã Drcbœ nq| evwU‡K nvZ w`‡q ai‡j evwUi K¤úb †_‡g hvq| d‡j ZLb Avi kã †kvbv hv‡e bv| 
evwU‡Z AvNvZ Ki‡j evwUi ga¨Kvi cvwb‡Z AbycÖ¯’ Zi½ Drcbœ nq|
 GLv‡b,
	Kzqvi MfxiZv, h1 = 30m
	cvwbi MfxiZv, h2 = 4m
	 Drm I cÖwZeÜ‡Ki ga¨eZ©x `~iZ¡, h = h1  h2
	ev, h = (30  4) m
	= 26 m
g‡b Kwi, 
	evqyi ZvcgvÎv,  = 20C
	 evqy‡Z k‡ãi †eM, v = 332 + 0.6
	ev, v = 332 + 0.6  20
	 v = 344 ms1
kã Drcbœ I cÖwZdwjZ n‡q wd‡i Avmvq ga¨eZ©x mgq e¨eavb t n‡j,
	t = 
	=  s
	= 0.151 s > 0.1 s
AZGe, cÖ`Ë wPÎwU‡Z cÖwZaŸwb †kvbv hv‡e| A
 evqyi ZvcgvÎv e„w×i mv‡_ mv‡_ evqy‡Z k‡ãi †eM e„w× cvq| wKš‘ ZvcgvÎv Z_v k‡ãi †eM evo‡j h2 Gi wbw`©ó gv‡bi Rb¨ GKmgq Avi †Kvb cÖwZaŸwb †kvbv hv‡e bv|
H ¯’v‡bi m‡e©v”P ZvcgvÎv  n‡j, 
Drm I cÖwZdj‡Ki ga¨eZ©x `~iZ¡ h Gi Rb¨ cÖwZaŸwb †kvbv hv‡e hw`, 
	t =   0.1 s nq
	A_©vr, h  
	ev, h  
	ev, h  
hw` H ¯’v‡bi m‡e©v”P ZvcgvÎv 50C nq,
Z‡e, h  
	 h  18.1 m
	ev, h1  h2  18.1
	ev, h2  11.9 m
 m‡e©v”P 50C ZvcgvÎvi Rb¨ cvwbi D”PZvi m‡e©v”P (11.9 – 4) m = 7.9 m e„w× Ki‡j mKj †¶‡ÎB cÖwZaŸwb †kvbv hv‡e| A
 ivwd b`xi cv‡k `uvwo‡q wQj, we`y¨r PgKv‡bvi 0.5 s ci †m kã ïb‡Z †cj| we`y¨r PgKv‡bvi 4 sec ci mwdK cvwbi wb‡P kã ïb‡Z †cj| evZv‡mi Mo ZvcgvÎv 20C| cvwb‡Z k‡ãi †eM 1460 ms1| A	  [wm‡jU K¨v‡WU K‡jR]
K.	AbycÖ¯’ Zi½ wK?	1
L.	ùzUbvs‡Ki Dci Pv‡ci cÖfve e¨vL¨v K‡iv|	2
M.	cÖ`Ë ZvcgvÎvq evqy‡Z k‡ãi †eM †ei K‡iv| 	3
N.	k‡ãi Drm †_‡K iwdK Ges mwd‡Ki `~iZ¡ wbY©q K‡iv|	4
30 bs cÖ‡kœi DËi
 †h Zi½ K¤ú‡bi w`‡Ki mv‡_ j¤^fv‡e AMÖmi nq Zv‡K AbycÖ¯’ Zi½ e‡j|
 ùzUbvsK n‡”Q †h ZvcgvÎvq GKwU Zij ev‡®ú cwiYZ n‡Z ïi“ K‡i| Zij †_‡K ev‡®ú cwiYZ n‡j Gi AvqZb e„w× cvq| GRb¨ Zi‡ji DcwiZ‡j cÖhy³ evqygÊjxq Pv‡ci wei“‡× AvqZb m¤úÖmviYRwbZ KvR m¤úbœ nq| GLb hw` Zi‡ji DcwiZ‡j cÖhy³ wm‡÷‡gi Pvc e„w× Kiv nq Zvn‡j GB AwaK Pv‡ci wei“‡× KvR K‡i m¤úÖmvwiZ n‡q ev‡®ú cwiYZ nIqv †ek Kómva¨| GRb¨ ZijwU dzU‡Z AwaK ZvcgvÎvi cÖ‡qvRb nq| A_©vr ùzUbvsK e„w× cvq| wecixZ µ‡g Pvc Kg‡j Zi‡ji ùzUbvsK K‡g hvq|
†hgb, f‚c„ô n‡Z D”PZv e„w×i mv‡_ mv‡_ evZv‡mi Pvc Kg‡Z _v‡K, ZvB cvwbi ùzUbvsK K‡g hvq| ZLb 100C Gi Kg ZvcgvÎvq cvwb dzU‡Z Avi¤¢ K‡i| A
 21(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| [DËi: 344 ms1] A
 †`Iqv Av‡Q,
	ZvcgvÎv 20C
 k‡ãi Drm †_‡K iwd‡Ki `~iZ¡
	s1 = va  t = 344  0.5 [ÔMÕ n‡Z va = 344 ms1]
	= 172 m
g‡b Kwi, 
	mwdK cvwbi wb‡P h MfxiZvq Av‡Q,
 h = vw  t = 1460  3.5  
       = 5110
k‡ãi Drm †_‡K mwd‡Ki `~iZ¡ : 
	s2 = s1 + h            [0.5 sec evqy‡Z, 3.5 sec cvwb‡Z]
	= 172 + 5110 
	= 5282 (m) (Ans.)    A
 P I Q `ywU gva¨‡g †eM h_vµ‡g 300ms–1 Ges 340ms–1, gva¨g `ywU‡Z k‡ãi Zi½ ˆ`N©¨i cv_©K¨ 0.2m|
A  [wgR©vcyi K¨v‡WU K‡jR, Uv½vBj]
K.	cxob Kv‡K e‡j?	1
L.	ÒmKj ¯ú›`b MwZB ch©ve„Ë MwZ wKš‘ mKj ch©ve„Ë MwZ ¯ú›`b MwZ bqÓe¨vL¨v K‡iv?	2
M.	k‡ãi K¤úv¼ KZ? 	3
N.	P I Q gva¨g kã Zi‡½i 50 wU K¤ú‡b AwZµvš— `~i‡Z¡i cv_©K¨ KZ n‡e MvwYwZKfv‡e we‡k­lY K‡iv|	4
31 bs cÖ‡kœi DËi
 e¯‘i wfZi GKK †¶Îd‡j j¤^fv‡e D™¢‚Z weK…wZ cÖwZ‡ivaKvix ej‡K cxob e‡j| A
 ch©ve„Ë MwZm¤úbœ †Kv‡bv e¯‘KYv 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| ¯ú›`b MwZm¤úbœ e¯‘ Gi MwZc‡_ †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq cici GKB w`K †_‡K AwZµg K‡i, ZvB msÁvbymv‡i mKj ¯ú›`b MwZB ch©ve„Ë MwZ| j¶¨ Kwi †h, ¯ú›`b MwZ nIqvi Rb¨ e¯‘i MwZc_ mij n‡Z n‡e| wKš‘ ch©ve„Ë MwZm¤úbœ mKj e¯‘i MwZc_ mij bq| ZvB mKj ¯ú›`b MwZ ch©ve„Ë MwZ n‡jI mKj ch©ve„Ë MwZ ¯ú›`b MwZ bq| A
 DÏxcK n‡Z cvB, A
P gva¨‡g k‡ãi †eM, vp = 300 ms–1
Q gva¨‡g k‡ãi †eM, vQ = 340 ms–1
Zi½ ˆ`‡N©¨i cv_©K¨,  = 0.2m
awi, P gva¨‡g k‡ãi Zi½ ˆ`N©¨ = p
Q gva¨‡g k‡ãi Zi½ ˆ`N©¨ = Q
k‡ãi K¤úvsK = f
	Avgiv Rvwb, vp = fP
	ev, p	= 
Avevi, 	vQ = fQ
	ev, Q = 
	[gva¨g cwiewZ©Z n‡jI K¤úv‡¼i cwieZ©b nq bv| ZvB Dfq‡¶‡Î, fP = fQ = f aiv n‡jv]


 †h‡nZz, vQ > vp †m‡nZz Q > p n‡e|
	 	= Q – p
	ev, 0.2 	= 
	ev, 0.2 	= 
	ev, f  	= 
	 f 	=  200 Hz (Ans.)
 DÏxcK n‡Z cvB, A
P gva¨‡g k‡ãi †eM, vp = 300 ms–1
Q gva¨‡g k‡ãi †eM, vQ = 340 ms–1
ÔMÕ Ask n‡Z cvB, K¤úvsK f = 200 Hz
P gva¨‡g k‡ãi Zi½ ˆ`N©¨ = p
Q gva¨‡g k‡ãi Zi½ ˆ`N©¨ = Q
Avgiv Rvwb, vp = fP
	ev, p	=  =  = 1.5m
Avevi, 	vQ  = fQ
	ev, Q = 
	ev, Q =  = 1.7m
 P gva¨‡g kã Zi‡½i 1wU K¤ú‡b AwZµvš— `~iZ¡ = 1.5m
 P gva¨‡g kã Zi‡½i 50wU K¤ú‡b AwZµvš— `~iZ¡, sP = 1.5  50
			= 75m
Avevi,
Q gva¨‡g kã Zi‡½i 1wU K¤ú‡b AwZµvš— `~iZ¡ = 1.7 m
 Q gva¨‡g kã Zi‡½i 50wU K¤ú‡b AwZµvš— `~iZ¡,
	sQ	= 1.7  50
		= 85 m
P I Q gva¨‡g kã Zi‡½i 50wU K¤ú‡b AwZµvš— `~i‡Z¡i cv_©K¨
			= sQ – sP
			= 85 – 75
			= 10 m
AZGe, P I Q gva¨‡g kã Zi‡½i Zi½ ˆ`‡N©¨i cv_©‡K¨i Kvi‡Y 50wU K¤ú‡b AwZµvš— `~i‡Z¡i cv_©K¨ n‡e 10 m.
 we`y¨r PgK †`Lvi 4 †m‡KÛ ci gvwU‡Z `uvov‡bv †Kv‡bv e¨w³ e‡Rªi kã ïb‡Z †cj| Gi wVK  †m‡KÛ c‡i cvwbi wb‡P Aew¯’Z wØZxq e¨w³ e‡Rªi kã ïb‡Z †cj| evqyi Mo ZvcgvÎv 20°C|	[biwms`x miKvwi evwjKv D”P we`¨vjq, biwms`x]
K.	gvby‡li kÖve¨Zvi mxgv KZ?	1
L.	mKj cÖwZdwjZ k‡ãi cÖwZaŸwb †kvbv hvq bv †Kb?	2
M.	DÏxc‡Ki ZvcgvÎvq evqy‡Z k‡ãi †eM KZ n‡e? wbY©q K‡iv| 	3
N.	k‡ãi DrcwË¯’j †_‡K 1g e¨w³ I 2q e¨w³i g‡a¨ `~iZ¡ we‡k­lY K‡iv| 	4
32 bs cÖ‡kœi DËi
 gvby‡li kÖve¨Zvi mxgv 20 Hz †_‡K 20,000 Hz|
 kã †kvbvi 0.1s ci ch©š— †eª‡bi Gi †ik †_‡K hvq| ZvB mKj cÖwZdwjZ kã †kvbv hvq bv KviY cÖwZdwjZ kã ïb‡Z n‡j g~j kã I cÖwZdwjZ kã †kvbvi ga¨eZ©x mg‡qi cv_©K¨ Aš—Z 0.1 †m‡KÛ nIqv cÖ‡qvRb| gvby‡li †eªb 0.1 †m‡K‡Ûi Kg n‡j cÖwZdwjZ kã‡K g~j kã †_‡K Avjv`v Ki‡Z cv‡i bv| ZvB †h mKj †¶‡Î cÖwZdwjZ kã 0.1 †m‡K‡Ûi Av‡M wd‡i Av‡m †m mKj †¶‡Î cÖwZdwjZ kã †kvbv hvq bv|
 21(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| [DËi: 344ms–1]
	 k‡ãi DrcwË ¯’j †_‡K cÖ_g e¨w³i `~iZ¡,
	s	= vt1
		= 344ms–1  4
		= 1376m. 
	GLv‡b,
cÖ_g e¨w³ kwã ïb‡Z cvq,
t1 = 4s ci 
2q e¨w³ kã ïb‡Z cvq,
t2 =  = 4.5 sec ci  


Avgiv Rvwb,
	cvwb‡Z k‡ãi †eM = 1450 ms–1
cvwb‡Z k‡ãi AwZµvš— `~iZ¡ = (1450  0.5)
		= 725m
2q e¨w³i `~iZ¡	= 1g e¨w³i `~iZ¡ + cvwb‡Z AwZµvš— `~iZ¡
	= 1376m + 725m
	= 2101m
 1g e¨w³i `~iZ¡ = 1376m Ges 2q e¨w³i `~iZ¡ =  2101m 
(Ans.)
 R‰bK e¨w³ †Kv‡bv GK kx‡Zi mKv‡j 10C ZvcgvÎvq †Kv‡bv cvnv‡oi 17m mvg‡b †_‡K kã K‡i cÖwZaŸwb ïb‡Z †c‡jb| e¨w³wU `ycyi †ejvq hLb ZvcgvÎv 20C wQj ZLb GKB Ae¯’vb n‡Z cybivq kã Ki‡jb|
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, ˆmq`cyi]
K.	Zi½ Kv‡K e‡j? 	1
L.	mKj k‡ãi cÖwZaŸwb ïb‡Z cvIqv hvq bv †Kb?	2
M.	R‰bK e¨w³ mKvj †ejvi kã Kivi KZ mgq c‡i cÖwZaŸwb ïb‡Z †c‡jb?  	3
N.	R‰bK e¨w³ `ycyi †ejvq D³ Ae¯’vb n‡Z cÖwZaŸwb ïb‡Z cv‡eb Kx?Ñ MvwYwZKfv‡e we‡k­lY K‡iv| 	4
33 bs cÖ‡kœi DËi
 †h ch©ve„Ë Av‡›`vjb †Kv‡bv Ro gva¨‡gi GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvwjZ K‡i wKš‘ gva¨‡gi KYv¸‡jv‡K ¯’vqxfv‡e ¯’vbvš—wiZ K‡i bv ZvB Zi½|
 †Kv‡bv ¯’vb †_‡K Drcbœ kã cÖwZdwjZ n‡q H ¯’v‡b wd‡i Avm‡j g~j k‡ãi †h cybive„wË N‡U Zv‡K k‡ãi cÖwZaŸwb e‡j| mKj k‡ãi cÖwZaŸwb †kvbv hvq bv KviY cÖwZaŸwb ïb‡Z n‡j g~j kã I cÖwZdwjZ kã †kvbvi ga¨eZx© mg‡qi cv_©K¨ Aš—Z 0.1 †m‡KÛ nIqv cÖ‡qvRb| 0.1 †m‡K‡Ûi Kg n‡j cÖwZdwjZ kã‡K g~j kã †_‡K Avjv`v Kiv hvq bv| ZvB †h mKj †¶‡Î cÖwZdwjZ kã 0.1  †m‡K‡Ûi Av‡M wd‡i Av‡m †m mKj †¶‡Î cÖwZaŸwb †kvbv hvq bv|
 †`Iqv Av‡Q,
	ga¨eZx© `~iZ¡, d = 17m
 0C ZvcgvÎvq k‡ãi †eM, vo = 332 ms1
Ges cÖwZ wWMÖx †mjwmqvm ZvcgvÎv e„w×i Rb¨ k‡ãi †eM 0.6 ms1 e„w× cvq|
 10C ZvcgvÎvq	k‡ãi †eM, v	= (332 + 10  0.6)
		= 338 ms1
	cÖ‡qvRbxq mgq, t = ?
Avgiv Rvwb,
		2d	 = vt
	ev,	t	= 
			= 
		t	= 0.1006 s (Ans.)
 Avgiv Rvwb,
		0C ZvcgvÎvq	k‡ãi †eM, vo = 332 ms1
			ga¨eZx© `~iZ¡, d = 17m
 20C ZvcgvÎvq k‡ãi †eM, V	= (332 + 20  0.6)
	= 344 ms1
cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq t n‡j,
Avgiv Rvwb,
		2d = v  t
	ev,	t	= 
			= 
		t	= 0.098s
Ges kãvbyf‚wZi ¯’vwqZ¡Kvj = 0.10 s
†h‡nZz t < 0.10 s
A_©vr e¨w³ `ycyi †ejvq D³ Ae¯’vb n‡Z cÖwZaŸwb ïb‡Z cv‡eb bv|
 GKwU kã Drcbœ n‡q 293K ZvcgvÎvi evZv‡m ms‡KvPb cÖmvi‡Yi gva¨‡g P‡j Drm n‡Z 50 m `~‡i cÖwZdjK Z‡j evav †cj| cÖwZwU ms‡KvP‡bi ˆ`N©¨ 1m|	[miKvwi †K.wR. BDwbqb D”P we`¨vjq]
K.	Av‡jvi cÖwZmi‡Yi cÖ_g m~ÎwU wj‡Lv|	1
L.	`yB UzKiv eid GK mv‡_ †P‡c ai‡j †Rvov †j‡M hvq †Kb?	2
M.	Drcbœ k‡ãi K¤úv¼ wbY©q K‡iv| 	3
N.	D³ NUbv cvwb‡Z NU‡j cÖwZaŸwb †kvbv hv‡e Kx bv? MvwYwZKfv‡e we‡k­lY K‡iv| 	4
34 bs cÖ‡kœi DËi
 AvcwZZ iwk¥, cÖwZm„Z iwk¥ Ges AvcZb we›`y‡Z we‡f` Z‡ji Dci Aw¼Z Awfj¤^ GKB mgZ‡j Ae¯’vb K‡i|
 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 0C †_‡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|
 †`Iqv Av‡Q,
	evZv‡mi ZvcgvÎv = 293K = (293  273)C = 20C
Zi½ ˆ`N©¨, 	= 2wU ms‡KvPb
	= 2  1m
	= 2m
evqy gva¨‡g k‡ãi K¤úv¼,  = ?
Avgiv Rvwb,
		0C ZvcgvÎvq evqy gva¨‡g k‡ãi †eM 332ms1 
 20C ZvcgvÎvq k‡ãi †eM, v	= (332 + 0.6  20)ms1
	= 344 ms1
Avevi,
		v	= 
	ev,		= 
			= 
			= 172 Hz (Ans.)
 DÏxcK n‡Z,
	cÖwZdj‡Ki `~iZ¡, d = 50m
Rvbv Av‡Q,
	20C ZvcgvÎvq cvwb‡Z k‡ãi †eM, v = 1450 ms1
G‡¶‡Î cÖwZaŸwb †kvbvi Rb¨ cÖ‡qvRbxq mgq t n‡j
Avgiv Rvwb,
		v = 
	ev,	t = 
	ev,	t = 
		t = 0.06s
Avgiv Rvwb, cÖwZaŸwb †kvbvi Rb¨ Drm †_‡K Drcbœ kã Ges cÖwZaŸwbi g‡a¨ mg‡qi cv_©K¨ 0.1s Gi †ewk nIqv cÖ‡qvRb|
wKš‘ GLv‡b,
	t < 0.1 s
myZivs D³ NUbv cvwb‡Z NU‡j cÖwZaŸwb †kvbv hv‡e bv|
 evqy I cvwb gva¨‡g 300 Hz K¤úv‡¼i GKwU k‡ãi Zi½ ˆ`‡N©¨i cv_©K¨ 4.15m| †mw`b evqyi ZvcgvÎv wQj 35C| A
[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv]
K.	K¤úv¼ Kv‡K e‡j?	1
L.	ÒmKj ¯ú›`b MwZB ch©ve„Ë MwZ wKš‘ mKj ch©ve„Ë MwZ ¯ú›`b MwZ bq|Ó e¨vL¨v K‡iv|	2
M.	Dc‡iv³ kãwU evqy gva¨‡g 2 km c_ †h‡Z KZwU c~Y© †`vjb m¤úbœ Ki‡e Zv wbY©q K‡iv| 	3
N.	50wU K¤ú‡bi Rb¨ D³ Zi‡½i cvwb‡Z I evqy‡Z AwZµvš— `~i‡Z¡i cv_©K¨ wbY©q K‡iv|	4
35 bs cÖ‡kœi DËi
 cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j|
 ch©vqe„Ë MwZm¤úbœ mKj KYvB MwZc‡_i †h‡Kv‡bv we›`y‡K wbw`©ó mgq ci ci AwZµg K‡i, wKš‘ ¯ú›`b MwZ m¤úbœ KYv¸‡jv G‡`i MwZc‡_i A‡a©K mg‡q †h c‡_ P‡j evwK A‡a©K mgq Zvi wecixZ w`‡K P‡j, hv mKj ch©ve„Ë MwZi ag© bq| †hgb- K¤úgvb w¯úÖs G mshy³ f‡ii MwZ ch©ve„Ë n‡jI Zv MwZc‡_i A‡a©K mgq †hw`‡K P‡j evwK A‡a©K mgq Zvi wecixZ w`‡K P‡j| wKš‘ Nwoi KuvUvi MwZ ch©ve„Ë MwZ n‡jI Zv ch©vqKv‡ji cy‡iv mgq GKB w`K eivei †Nv‡i| ZvB mKj ¯ú›`b MwZ ch©ve„Ë n‡jI mKj ch©ve„Ë MwZ ¯ú›`b MwZ bq|
	 C ZvcgvÎvq evZv‡m k‡ãi †eM, v n‡j, v	= v + 0.6  
		= 332 + 0.6  35
		= 353 ms1
	GLv‡b,
evqyi ZvcgvÎv,  = 35C
K¤úv¼, n = 300Hz
`~iZ¡ = 2km = 2000 m


evZv‡m Zi½‰`N©¨,	a n‡j
		va = na    
	ev,	a	= 
			= 
			= 1.1767m
	1.1767 m c_ hvq	= 1wU K¤ú‡b
	   1m    c_ hvq	=  wU K¤ú‡b
	2000m c_ hvq	=  wU K¤ú‡b
		= 1699.67 ev cÖvq 1700wU K¤úb (Ans.)
 Avgiv Rvwb, cvwb‡Z k‡ãi †eM †ewk, A_©vr vw > va Ges †h‡nZz v   ZvB, w > a †jLv hvq|
kZ©g‡Z,
		w  a = 4.15
	ev,	w = 4.15 + a	= 4.15 + 1.1767
			= 5.326m
50wU K¤ú‡b cvwb‡Z k‡ãi AwZµvš— `~iZ¡, sw	= 50  w
	= (50  5.326)m
	= 266.3 m
50wU K¤ú‡b evqy‡Z k‡ãi AwZµvš— `~iZ¡,  sa	= 50  a
	= 50  1.1767m
	= 58.835m
 `~i‡Z¡i cv_©K¨, s	= sw  sa
	= (266.3  58.835)m = 207.465m 
 wb‡Pi wPÎØq j¶¨ Ki Ges cÖkœ¸‡jvi DËi `vI: 
	

wPÎ-1

	

wPÎ-2
	
wP‡Î S GKwU kã Drm Ges BD cvwbi c„ôZj|
GLv‡b, BC =  AC


[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]
K.	`kv Kv‡K e‡j? 	1
L.	Zi‡½i PviwU ˆewkó¨ wj‡Lv|	2
M.	wPÎ-1 Gi Zi½wUi ch©vqKvj wbY©q K‡iv| 	3
N.	wPÎ-2 Gi cvÎwU cvwbc~Y© _vK‡j cÖwZaŸwb †kvbv hv‡e wKbv MvwYwZK we‡k­lY K‡i gZvgZ `vI|	4
36 bs cÖ‡kœi DËi
 †Kv‡bv GKwU Zi½vwqZ KYvi †h‡Kv‡bv gyn~‡Z©i MwZi mvgwMÖK Ae¯’v‡K Zvi `kv e‡j| A
 Zi‡½i 4wU ˆewkó¨ wb‡P †`Iqv nj:
1.	gva¨‡gi KYv¸‡jvi ¯ú›`b MwZi d‡j Zi½ m„wó nq wKš‘ KYv¸‡jvi ¯’vqx ¯’vbvš—i 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 Ges K¤úv¼ Dr‡mi Dci wbf©i K‡i| A
 DÏxcK †_‡K,
	Zi½‰`N©¨  n‡j,	1.5 = 75 cm
			 = 50 cm = 0.50 m
	Zi½wUi †eM, v = 300 ms1
	Zi½wUi ch©vqKvj, T = ?
awi, Zi‡½i K¤úv¼, f = 
Avgiv Rvwb,
		v = f
	ev,	v =  
	ev,	T = 
	ev,	T =  s
		T = 1.67 × 103 s (Ans.) A
 cvÎwU cvwbc~Y© _vK‡j cÖwZaŸwb †kvbv hv‡e hw` kã cv‡Îi Zj‡`k †_‡K cÖwZdwjZ n‡q Dr‡m wd‡i Avm‡Z 0.1s ev Zvi †ewk mgq †bq|
DÏxcK †_‡K,
		BC =  AC
	ev,	25 =  AC
		AC = 75 m
aiv hvK, cvwbi ZvcgvÎv 20C
20C ZvcgvÎvq cvwb‡Z k‡ãi †eM, v = 1450 ms1
cvÎwU cvwbc~Y© _vK‡j D”PZv, d = 75 m
cÖwZaŸwb †kvbvi mgq, t = ?
Avgiv Rvwb,
		v = 
	ev,	t = 
	ev,	t =  s
		t = 0.1034 s > 0.1s
†h‡nZz kã 0.1034 s G Dr‡m wd‡i Av‡m|
myZivs cvÎwU cvwbc~Y© _vK‡j cÖwZaŸwb †kvbv hv‡e|



c`v_©weÁvb wk¶K K¬v‡k AbycÖ¯’ Zi½ eySv‡Z wM‡q QvÎ-QvÎx‡`i‡K we`¨vj‡qi cyKz‡ii Nv‡U wb‡q †M‡jb| wk¶K cyKz‡ii g‡a¨ j¤^fv‡e GKwU †jvnvi `Ê cy‡Z w`‡jb| †jvnvi `‡Ê GKwU Kv‡Vi AvswU cwo‡q w`‡jb| AvswUwU cyKz‡ii †XD Gi mv‡_ mv‡_ `‡Êi g‡a¨ Dci wb‡P `yj‡Z _vK‡jv|	[e­y-evW© ¯‹zj GÛ K‡jR, wm‡jU]
K.	kã †Kvb ai‡bi Zi½?	1
L.	cÖwZaŸwb cÖwZdj‡bi Rb¨ N‡U eywS‡q wj‡Lv|	2
M.	Zi½wUi we¯—vi KZ? (P I Q Gi ga¨eZx© `~iZ¡ 5.0cm) 	3
N.	Kv‡Vi AvswUi MwZi Ae¯’v †_‡K Kxfv‡e cÖgvY Ki‡e †h cvwbi †XD AbycÖ¯’ Zi½? 	4
37 bs cÖ‡kœi DËi
 kã n‡jv GK ai‡bi Aby‰`N©¨ Zi½|
 kã Zi½ Zvi Pjvi c‡_ evavcÖvß n‡j kã Zi½ c~‡e©i gva¨‡g wd‡i Av‡m| G‡K k‡ãi cÖwZdjb e‡j| cÖ_g gva¨‡g wd‡i Avmvi d‡j kãwU cybivq ïb‡Z cvIqv hvq hv cÖwZaŸwb| kã †_‡K Drcbœ cÖwZaŸwb †kvbvi R‡b¨ cÖwZdjK c„‡ôi `~iZ¡ I AvK…wZi Ici wbf©i Ki‡Z nq| ZvB ejv hvq, cÖwZaŸwb cÖwZdj‡bi R‡b¨ N‡U|
 GLv‡b, P I Q Gi ga¨eZx© `~iZ¡ = 5 cm
Zi‡½i m„wó n‡Z n‡j gva¨‡gi KYv¸‡jv mvg¨ve¯’v‡bi `yB cv‡k Kw¤úZ n‡Z n‡e| mvg¨ve¯’vb †_‡K †h †Kvb GKw`‡K Zi½w¯’Z †Kvb KYvi me©vwaK miY‡K we¯—vi e‡j| DÏxc‡Ki wPÎvbyhvqx P I Q we›`yi ga¨eZx© `~iZ¡B Zi½wUi mvg¨ve¯’vb †_‡K me©vwaK `~iZ¡|
 Zi½wUi we¯—vi 5.0 cm (Ans.)
 Avgiv Rvwb, †h Zi½ K¤ú‡bi w`‡Ki mv‡_ j¤^fv‡e AMÖmi nq Zv‡K AbycÖ¯’ Zi½ e‡j|
DÏxc‡Ki wPÎvbyhvqx cyKz‡ii †XD A_©vr cvwbi Zi½wUi mÂvj‡bi w`K Abyf‚wgK| cyKz‡ii †XD-Gi Kvi‡Y j¤^fv‡e cy‡Z ivLv †jvnvi `ÊwUi g‡a¨ †h AvswU ivLv Av‡Q Zv Dci-wb‡P `yj‡Z _v‡K| A_©vr AvswUi K¤ú‡bi w`K Zi‡½i w`‡Ki mv‡_ AvovAvwo ev cÖ¯’ eivei| Avevi, Zi½ †h‡nZz mvg‡bi w`‡K G‡Mv‡”Q Ges AvswUwU Dci-wb‡P `yj‡Q| ZvB ejv hvq, Zi‡½i w`‡Ki mv‡_ AvswUwU j¤^vjw¤^fv‡e ev mg‡Kv‡Y `yj‡Q| A_©vr cvwbi KYvi K¤ú‡bi w`‡Ki mv‡_ mg‡Kv‡Y ev j¤^fv‡e Zi½ AMÖmi n‡”Q| ZvB Kv‡Vi AvswUi MwZi Ae¯’v †_‡K ejv hvq †h, cvwbi †XD AbycÖ¯’ Zi½|
 Zvbfxi GKwU †jvnvi cvB‡ci GK cÖv‡š— kã Kij Aci cÖv‡š— 0.15s e¨eav‡b `ywU kã ïb‡Z †cj| †jvnv, cvwb I evZv‡m k‡ãi †eM h_vµ‡g 5130ms1, 1450ms1 I 340ms1|
[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, weBDGmGgGm, cveZ©xcyi, w`bvRcyi]
K.	`kv Kx?	1
L.	ZvcgvÎv e„w× †c‡j cÖwZaŸwb †kvbv hvq bv †Kb e¨vL¨v K‡iv|	2
M.	cvBcwUi ˆ`N©¨ wbY©q K‡iv| 	3
N.	cvBcwUi ˆ`N©¨ b~¨bZg K‡Zv n‡j cvwb Øviv c~Y© _vKv m‡Ë¡I `ywU kã †kvbv hv‡e? 	4
38 bs cÖ‡kœi DËi
 Zi½ mÂviYKvix †Kv‡bv KYvi †h †Kv‡bv gyn~‡Z©i MwZi mg¨K Ae¯’v‡K Zvi `kv e‡j|
 gvby‡li kãvbyf‚wZi ¯’vwqZ¡Kvj 0.1 †m‡KÛ| GKwU kã  †kvbvi ci 0.1 †m‡K‡Ûi g‡a¨ Ab¨ †Kv‡bv kã Avgv‡`i Kv‡b †cuŠQ‡j Zv Avgiv Avj`v K‡i ïb‡Z cvB bv| Avevi evqyi ZvcgvÎv e„w× †c‡j k‡ãi †eMI e„w× cvq| Rvbv Av‡Q GKwU wbw`©ó ZvcgvÎvq k‡ãi cÖwZaŸwb †kvbvi Rb¨ cÖwZdj‡Ki GKwU by¨bZg `~iZ¡ `iKvi| ZvcgvÎv e„w×‡Z kã GB by¨bZg `~iZ¡ n‡Z cÖwZdwjZ n‡q 0.1 †m‡K‡Ûi c~‡e©B P‡j Av‡m e‡j Avjv`v Kiv hvq bv| A_©vr, cÖwZaŸwb †kvbv hvq bv|
 DÏxcK n‡Z cvB,
`ywU kã †kvbvi ga¨eZ©x mgq e¨eavb, t = 0.15s
evqy‡Z k‡ãi †eM, va = 340ms1 
†jvnv‡Z k‡ãi †eM, vi = 5130 ms1 
awi, cvBcwUi ˆ`N©¨ = l
evqy‡Z l ˆ`N©¨ AwZµg Ki‡Z k‡ãi cÖ‡qvRbxq mgq, t1 = 
†jvnv‡Z l ˆ`N©¨ AwZµg Ki‡Z k‡ãi cÖ‡qvRbxq mgq, t2 = 
vi > va nIqvq ta > ti n‡e
ta  ti = t
ev,    = 0.15
ev, l  = 0.15
ev, l  = 0.15
ev, l × 2.746 × 103 = 0.15
ev, l	 = 
	= 54.62 m (Ans.)
 DÏxcK n‡Z cvB,
†jvnv‡Z k‡ãi †eM, vi = 5130 ms1 
cvwb‡Z k‡ãi †eM, vw = 1450 ms1 
`ywU kã †kvbvi ga¨eZ©x b~¨bZg mgq e¨eavb, t = 0.1s
awi, cvBcwUi b~¨bZg ˆ`N©¨ = l0
cvwb‡Z l0 cwigvY `~iZ¡ AwZµg Ki‡Z k‡ãi cÖ‡qvRbxq mgq, tw = 
†jvnv‡Z l0 cwigvY `~iZ¡ AwZµg Ki‡Z k‡ãi cÖ‡qvRbxq mgq, ti = 
†h‡nZz, vi > vw, tw > ti n‡e|
 tw  ti =  t
ev,   =  0.1
ev, l0 =  = 0.1
ev, l0   = 0.1
ev, l0 × 4.947 × 104 = 0.1
ev, l0 = 202.14 m
AZGe, cvBcwUi ˆ`N©¨ b~¨bZg 202.14m n‡j cvwb Øviv c~Y© _vKv m‡Ë¡I `ywU kã †kvbv hv‡e|
 


Zi½ A n‡Z C †Z †cuŠQv‡Z mgq jv‡M 0.4s
  [ivRDK DËiv g‡Wj K‡jR XvKv]
K.	cybtwkjxfeb wK?	1
L.	¯ú›`b MwZ GK cÖKvi ch©vqe„Ë MwZ– e¨vL¨v K‡iv|	2
M.	Zi½wUi K¤úv¼ wbY©q Ki|	3
N.	we¯—vi AcwiewZ©Z †i‡L Zi½wUi Zi½‰`N©¨ A‡a©K Kiv n‡j K¤úv‡¼i Kx cwieZ©b n‡e- MvwYwZKfv‡e we‡k­lY Ki|	4
39 bs cÖ‡kœi DËi
 Pvc cÖ‡qvM K‡i †Kv‡bv KwVb c`v_© †K Zi‡j cwiYZ Kiv Ges Pvc n«vm K‡i Avevi KwVb Ae¯’vq cwiYZ Kivi cÖwµqv‡K cybtwkjxfeb e‡j| A
 †Kvb e¯‘i MwZ hw` Ggb nq †h GKwU wbw`©ó mgq ci ci e¯‘wUi MwZi cybive„wË N‡U Z‡e H MwZ‡K ch©vqe„Ë MwZ e‡j| Avi †Kvb e¯‘ hw` Zvi ch©vqKv‡ji A‡a©K mgq †Kv‡bv wbw`©ó w`‡K Avi evwK A‡a©K mgq Zvi wecixZ w`‡K P‡j Z‡e Gi MwZ‡K ¯ú›`b MwZ e‡j| ¯ú›`b MwZ m¤úbœ mKj KYvB MwZc‡_i †h‡Kv‡bv we›`y‡K wbw`©ó mgq cici GKB w`K †_‡K AwZµg K‡i, ZvB mKj ¯ú›`b MwZ GK cÖKvi ch©vqe„Ë MwZ| A
 GLv‡b, A n‡Z C †Z †h‡Z Zi½wUi `yBwU c~Y© K¤úb m¤úbœ Ki‡Z nq Ges GRb¨ cÖ‡qvRbxq mgq 0.4 s.
	 2  ch©vqKvj = 0.4 s
	 ch©vqKvj, T =  s
	                       = 0.2 s
	K¤ú¼, f = ?
Avgiv Rvwb, 
	Zi‡½i K¤úv¼, f = 
	   = 
	 f = 5 Hz (Ans.) A
 g‡b Kwi, Zi½‰`N©¨ 
DÏxc‡Ki wPÎ n‡Z, 2.5 = 6m
	  =  m
	= 2.4 m
ÔMÕ n‡Z cvB, ch©vqKvj, T = 0.2 s
	Ges K¤úv¼, f = 5 Hz
Avgiv Rvwb, 
	†eM, v = f
	= (5  2.4) ms1
	 v  = 12 ms1
Zi½‰`N©¨ A‡a©K Kiv n‡j, 1 =  = 1.2 m
	 K¤úv¼, f1 =     [ †eM AcwiewZ©Z _v‡K|]
	= 
	          f1 = 10 Hz = 2f
myZivs Zi‡½i Zi½‰`N©¨ A‡a©K Kiv n‡j Zi‡½i K¤úv¼ wØ¸Y nq| A
 GKwU K‚‡ci wfZi GKwU cv_i †Q‡o †`Iqv nj| cv_iwU cvwbi DcwifvM‡K 29.4ms1 †e‡M AvNvZ Ki‡jv| cv_iwU †Q‡o †`Iqvi 3.33s ci cvwbi kã †kvbv †Mj| 
  [K·evRvi miKvwi D”P we`¨vjq]
K.	myihy³ kã Kv‡K e‡j?	1
L.	RjZi½ †Kvb ai‡bi Zi½?	2
M.	K‚‡ci MfxiZv KZ?	3
N.	DÏxc‡K k‡ãi MwZ‡e‡Mi †Kvb cwieZ©b N‡U‡Q wKbv MvwYwZK we‡k­lY K‡iv|	4
40 bs cÖ‡kœi DËi
 kã Dr‡mi wbqwgZ I ch©ve„Ë K¤ú‡bi d‡j †h kã Drcbœ nq Ges hv Avgv‡`i Kv‡b kÖ“wZgayi e‡j g‡b nq Zv‡K myihy³ kã e‡j|  B
 RjZi½ AbycÖ¯’ Zi½| KviY GB Zi½ cvwbi KYvi ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq Ges Zi‡½ ch©vqµ‡g Zi½kxl© I Zi½cv` _v‡K| B
 GLv‡b, †eM v = 29.4 ms1
	awi,K‚‡ci MfxiZv = h m
Avgiv Rvwb,
	    v2 = u2 + 2gh
	ev, 0 + 2gh = v2
[cv_iwU w¯’i Ae¯’vq †Q‡o †`Iqv nq ZvB, u = 0]
	ev, h = 
	ev, h = 
	 h = 44.1 m (Ans.) B
 DÏxcK n‡Z, kã †kvbvi mgq, t = 3.33s
	ÔMÕ n‡Z Kz‡ci MfxiZv, h = 44.1 m
	g‡b Kwi, k‡ãi †eM = vs ms1
 cv_iwU K‚‡ci cvwb‡Z AvNvZ Kivi mgq t1 n‡j,
	     v = u + gt1
	ev, 29.4 = 0 + gt1
	ev, t1 = 
		= 3s
 kã K‚‡ci Mfxi †_‡K Dc‡i DV‡Z t2 mgq wb‡j,
	t2	= t – t1
		= (3.33 – 3)s
		= 0.33s 
	 h = vst2
	ev, vs =  
		= ms–1
		= 133.63 ms–1
AZGe, k‡ãi †e‡Mi cwieZ©b, v = v0 – vs
		= (332 – 133.63) ms–1
		=198.36 ms–1
AZGe, k‡ãi MwZ‡eM 0C ZvcgvÎvi MwZ‡e‡Mi Zzjbvq 198.36 ms–1 Kg n‡e| A
 GKRb e¨w³ `ywU mgvš—ivj cvnv‡oi gv‡S `vwo‡q e›`yK †_‡K ¸wj Qyo‡jv †h 4s Ges 6s c‡i cÖwZaŸwb ïb‡Z †cj| H w`‡bi ZvcgvÎv 25°C. 	  [XvKv †iwm‡Wbwmqvj g‡Wj K‡jR, XvKv]
K.	K¤úvsK Kv‡K e‡j?	1
L.	cvwb Zi½ AbycÖ¯’ Zi½ †Kb? e¨vL¨v K‡iv|	2
M.	H w`b 500 Hz K¤úvs‡Ki k‡ãi Zi½‰`N©¨ wbY©q Ki|	3
N.	`yB cvnv‡oi ga¨eZ©x `~iZ¡ KZ n‡Z cv‡i- MvwYwZK we‡k­lY K‡iv|	4
41 bs cÖ‡kœi DËi
 cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j|
 cvwbi Zi½ AbycÖ¯’ Zi½| KviY GB Zi½ cvwbi KYvi ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq Ges Zi‡½i ch©vqµ‡g Zi½kxl© I Zi½cv` _v‡K| B
 GLv‡b, 
	w`‡bi ZvcgvÎv,  = 25C
	 C ZvcgvÎvq k‡ãi †eM, v = 332 + 0.6 
	= (332 + 0.6  25) ms1
	= 347 ms1
k‡ãi K¤úv¼, f = 500 Hz
k‡ãi Zi½‰`N©¨,  = ?
Avgiv Rvwb,
	   v = f
	  = 
	= 
	= 0.694 m (Ans.)   A
 8(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| [DËi: 1735 m]  A
 GK e¨w³ `ywU mgvš—ivj cvnv‡oi gv‡S `uvwo‡q e›`y‡Ki ¸wj Qyo‡jb| ¸wj †Qvovi 2 †m‡KÛ ci cÖ_g cÖwZaŸwb Ges 2.2 †m‡KÛ ci wØZxq cÖwZaŸwb ïb‡Z †c‡jb| H mgq evqyi ZvcgvÎv 30C wQj|	  [gwbcyi D”P we`¨vjq]
K.	c­eZv Kv‡K e‡j?	1
L.	mKj cÖwZdwjZ kã †kvbv hvq bv †Kb?	2
M.	cvnvoØ‡qi g‡a¨Kvi `~iZ¡ wbY©q K‡iv|	3
N.	DÏxcK Abymv‡i H e¨w³ wØZxq cÖwZaŸwb †kvbvi KZ mgq ci Z…Zxq cÖwZaŸwb ïb‡Z cv‡eb MvwYwZKfv‡e we‡k­lY K‡iv|	4
42 bs cÖ‡kœi DËi
 †Kv‡bv e¯—y‡K Zij ev evqexq c`v‡_© AvswkK ev m¤ú~Y©iƒ‡c wbgw¾Z Ki‡j e¯—ywU Ic‡ii w`‡K †h jwä ej Abyfe K‡i Zv‡K c­eZv e‡j|  A
 mKj cÖwZdwjZ kã †kvbv hvq bv KviY cÖwZdwjZ kã ïb‡Z n‡j g~j kã I cÖwZdwjZ k‡ãi †kvbvi ga¨eZ©x mg‡qi cv_©K¨ Aš—Z 0.1 †m‡KÛ nIqv cÖ‡qvRb| 0.1 †m‡K‡Ûi Kg n‡j cÖwZdwjZ kã‡K g~j kã †_‡K Avjv`v Kiv hvq bv| ZvB †h mKj †¶‡Î cÖwZdwjZ kã 0.1 †m‡K‡Ûi Av‡M wd‡i Av‡m †m mKj †¶‡Î cÖwZdwjZ kã †kvbv hvq bv| A
 8(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| [DËi: 735 m]
 DÏxcK Abyhvqx, A
kã wbKUeZ©x cvnvo †_‡K cÖwZdwjZ n‡q †kÖvZvi Kv‡Q wd‡i Av‡m 2 sce ci Ges `~ieZ©x cvnvo †_‡K cÖwZdwjZ n‡q †kÖvZvi Kv‡Q wd‡i Av‡m 2.2 sce ci|
 kã wbKUeZ©x cvnvo †_‡K cÖwZdwjZ nevi ci `~ieZ©x cvnv‡o cÖwZdwjZ n‡q cybivq †kÖvZvi Kv‡Q wd‡i Av‡m (2 + 2.2)s = 4.2s ci|
Avevi, `~ieZ©x cvnvo †_‡K cÖwZdwjZ nevi ci wbKUeZ©x cvnv‡o cÖwZdwjZ n‡q †kÖvZvi Kv‡Q wd‡i Av‡m (2.2 + 2)sce = 4.2 sce ci|
AZGe, †kÖvZv Z…Zxq cÖwZaŸwb ïb‡Z cv‡eb 4.2 sce ci|
 Rviv 1wU `vjvb †_‡K 17 m `~‡i `vwo‡q †Rv‡i GKwU kã Kij hv‡Z †m cÖwZaŸwb ïb‡Z cv‡i| evqyi ZvcgvÎv wQj 25C. K¤úv¼ wQj 1500 Hz.	[PÆMÖvg K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR]
K.	ch©vqKvj Kv‡K e‡j?	1
L.	k‡ãi ZxeªZv 40 Wm–2 ej‡Z Kx eySvq?	2
M.	k‡ãi Zi½ ˆ`N©¨ wbY©q K‡iv|	3
N.	Rviv Zvi k‡ãi cÖwZaŸwb ïb‡Z †c‡qwQj wKbv? MvwYwZKfv‡e we‡k­lY K‡iv|	4
43 bs cÖ‡kœi DËi
 †h mg‡q Zi‡½i Dci¯’ †Kv‡bv KYvi GKwU c~Y© ¯ú›`b m¤úbœ nq Zv‡K ch©vqKvj e‡j|  A
 k‡ãi ZxeªZv 40Wm–2 ej‡Z †evSvq †h, we¯—v‡ii j¤^ Awfgy‡L GKK mg‡q GKK †¶Îd‡ji ga¨ w`‡q 40 J kãkw³ cÖevwnZ nq| A
 8(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| [DËi: 0.2313 m]
 Avgiv Rvwb, A
	gvby‡li kÖve¨Zvi mxgv 0.1 sec.
17 m `~‡ii `vjv‡b Avm‡Z †h‡Z k‡ãi mgq jvM‡e,
	2d = va.t
	ev, t =  = 0.0979 sec.
cÖwZaŸwb ïb‡Z n‡j g~j kã I cÖwZdwjZ k‡ãi g‡a¨ b~b¨Zg mgq 0.1 sec n‡Z n‡e| G‡¶‡Î cÖvß mgq 0.0979 sec. hv 0.1 sec Gi †P‡q Kg| myZivs Rviv Zvi k‡ãi cÖwZaŸwb ïb‡Z cv‡iwb|
 `ywU mgvš—ivj cvnv‡oi gv‡S `vwo‡q GK e¨w³ e›`yK †_‡K ¸wj Qyuo‡jv| wZwb 1.5 s ci †_‡K cÖwZaŸwb Ges 2s ci wØZxq cÖwZaŸwb ïb‡jb| †mw`b evqyi ZvcgvÎv wQj 30C.
  [VvKziMuvI miKvwi evwjKv D”P we`¨vjq]
K.	cÖwZaŸwb Kx?	1
L.	evqy A‡c¶v cvwb‡Z k‡ãi †eM †ewk †Kb e¨vL¨v K‡iv|	2
M.	cvnvo `ywUi ga¨eZ©x `~iZ¡ wbY©q K‡iv|	3
N.	H e¨w³ Z…Zxq I PZz_© cÖwZaŸwb c„_Kfv‡e ïb‡Z cv‡e wKbv? MvwYwZK fv‡e we‡k­lY K‡iv|	4
44 bs cÖ‡kœi DËi
 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| A
 evqy A‡c¶v cvwbi NbZ¡ †ewk nIqvq cvwb‡Z k‡ãi †eM †ewk|
Avgiv Rvwb, kã mÂvj‡bi Rb¨ gva¨‡gi cÖ‡qvRb Ges evqyi Zzjbvq cvwbi w¯’wZ¯’vcKZv ag© A‡bK †ewk| ZvB GKB K¤úv‡¼i kã hLb evqy I cvwbi ga¨ w`‡q Mgb K‡i, ZLb evqyi Zzjbvq cvwb‡Z m„ó Zi½‰`N©¨ e„nËi gv‡bi nq| ZvB v =  m~Îvbymv‡i, K¤úv¼ () aª“e _vKvq evqy A‡c¶v cvwb‡Z k‡ãi †eM †ewk nq|  A
 †`Iqv Av‡Q, A
	cÖ_g cÖwZaŸwb †kvbvi mgq, t1 = 1.5 s
	wØZxq cÖwZaŸwb †kvbvi mgq, t2 = 2 s
	evqyi ZvcgvÎv,  = 30C
†ei Ki‡Z n‡e, cvnvo `ywUi ga¨eZ©x `~iZ¡, d = ?
30C ZvcgvÎvq evqy‡Z k‡ãi †eM v n‡j,
v = 332 + 0.6  30
	= 350 ms–1
aiv hvK, cÖ_g cvnvo †_‡K e¨w³i `~iZ¡ = d1
	Ges wØZxq cvnvo †_‡K e¨w³i `~iZ¡ = d2
 d1 =  =  = 262.5 m 
Ges d2 =  =  = 350 m
 cvnvo `ywUi ga¨eZ©x `~iZ¡, d = d1 + d2
	= 262.5 + 350
	= 612.5 m (Ans.)
 DÏxcK Abymv‡i, A
	cÖ_g cÖwZaŸwb †kvbvi mgq, t1 = 1.5 s
	wØZxq cÖwZaŸwb †kvbvi mgq, t2 = 2 s
Z…Zxq I PZz_© cÖwZaŸwb †kvbvi mgq h_vµ‡g, t2 I t4 n‡j,
t3 = t2 + t1
	= 2 + 1.5
	= 3.5 s
Ges t4 = t1 + t2
	= 2 + 1.5
	= 3.5 s
myZivs Z…Zxq I PZz_© cÖwZaŸwb †kvbvi mgq GKB|
A_©vr Z…Zxq I PZz_© cÖwZaŸwb c„_Kfv‡e †kvbv hv‡e bv|

 cÖev‡ji ¯^M©ivR¨ evsjv‡`‡ki †m›UgvwU©b Øxc| wk¶v md‡i GKwU wk¶v_©x `j †m›UgvwU©b hvq| mgy`ª ˆmK‡Z åg‡Yi mgq Zviv 2km `~‡i ch©UK‡`i wb‡q Avmv GKwU Rvnv‡Ri mvB‡ib ïb‡Z cvq, hvi Zi½ wPÎ wbæiƒc


  [gvBj‡÷vb K‡jR]
K.	cÖwZaŸwb Kx?	1
L.	k‡ãi †eM †Kvb †Kvb wel‡qi Dci wbf©i K‡i? e¨vL¨v K‡iv|	2
M.	Zi½wUi K¤úvsK wbY©q K‡iv|	3
N.	hw` ZvcgvÎv 10C G †b‡g Av‡m Z‡e mvB‡ib evRvi KZ mgq ci wk¶v_©xiv kã ïb‡Z cv‡e? Zv MvwYwZKfv‡e we‡k­lY K‡iv|	4
45 bs cÖ‡kœi DËi
 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| A
 k‡ãi †eM K‡qKwU wel‡qi Dci wbf©i K‡i| A
gva¨‡gi cÖK…wZ : wewfbœ gva¨‡g k‡ãi †eM wewfbœ| D`vniY¯^iƒc, 20C ZvcgvÎvq evqy‡Z k‡ãi †eM 344 ms–1, cvwb‡Z 1450 ms–1 Ges †jvnvq 5130 ms–1| mvaviYfv‡e ejv hvq evqy‡Z k‡ãi †eM Kg, Zi‡j Zvi †P‡q †ewk Avi KwVb c`v‡_© me‡P‡q †ewk|
ZvcgvÎv : evqyi ZvcgvÎv hZ ev‡o evqy‡Z k‡ãi †eMI ZZ ev‡o| GRb¨ kxZKvj A‡c¶v MÖx®§Kv‡j k‡ãi †eM †ewk|
evqyi Av`ª©Zv : evqyi Av`ª©Zv e„w× †c‡j k‡ãi †eM e„w× cvq| GRb¨ ï®‹ evqyi †P‡q †fRv evqy‡Z k‡ãi †eM †ewk|
 GKwU ms‡KvPb I GKwU cÖmviY wb‡q Zi½ ˆ`N©¨ MwVZ| Zi½ ˆ`N©¨,  =  = 1.75m
evqyi ZvcgvÎv,  = 30C
 k‡ãi †eM, v = 332 + (0.6  30)
	= 350 ms–1
K¤úv¼, f = ?
Avgiv Rvwb, v = f
	ev, f =  = 
f = 200 Hz ev s–1
 Zi½wUi K¤úv¼ 200 Hz (Ans.) A
 Avgiv Rvwb, A
cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv e„w×i R‡b¨ k‡ãi †eM 0.6 ms–1 e„w× cvq|
0C ZvcgvÎvq k‡ãi evqy‡Z k‡ãi †eM 332 ms–1
10C ZvcgvÎvq k‡ãi †eM, v = 332 + (0.6  10)
	= 338 ms–1
GLv‡b, kã KZ…©K AwZµvš— `~iZ¡, s = 2km
	= 2000 m
mgq t n‡j,
Avgiv Rvwb, s = vt
	ev, t = 
	=  = 5.92 s
 mvB‡ib evRvi 5.92 s ci wk¶v_©xiv kã ïb‡Z cvi‡e|
 GKwU Drm †_‡K evZv‡m 332ms1 †e‡M †f‡m Avmv k‡ãi K¤úv¼ 310Hz| cvwb‡Z H k‡ãi Zi½ ˆ`N©¨ cvwb‡Z Zi½‰`‡N©¨i cuvP ¸Y|
[w` evWm †iwm‡Wbwmqvj g‡Wj ¯‹zj GÛ K‡jR, kÖxg½j, †gŠjfxevRvi]
K.	hvwš¿K Zi½ Kx?	1
L.	evqy A‡c¶v cvwb‡Z k‡ãi †eM †ewk †Kb e¨vL¨v K‡iv|	2
M.	cvwb‡Z m„ó k‡ãi Zi½ ˆ`N©¨ wbY©q K‡iv| 	3
N.	cvwb‡Z kã Zi‡½i AwZµvš— `~iZ¡ Zzjbv K‡iv| 	4
46 bs cÖ‡kœi DËi
 †h ch©ve„Ë Av‡›`vjb KwVb, Zij ev M¨vmxq gva¨‡gi GK¯’vb †_‡K Ab¨ ¯’v‡b kw³ mÂvwjZ K‡i wKš‘ gva¨‡gi KYv¸‡jv‡K ¯’vqxfv‡e ¯’vbvš—wiZ K‡i bv Zv‡K hvwš¿K Zi½ e‡j| A
 evqy A‡c¶v cvwbi NbZ¡ †ewk nIqvq cvwb‡Z k‡ãi †eM †ewk|
Avgiv Rvwb, kã mÂvj‡bi Rb¨ gva¨‡gi cÖ‡qvRb Ges evqyi Zzjbvq cvwbi w¯’wZ¯’vcKZv ag© A‡bK †ewk| ZvB GKB K¤úv‡¼i kã hLb evqy I cvwbi ga¨ w`‡q Mgb K‡i, ZLb evqyi Zzjbvq cvwb‡Z m„ó Zi½‰`N©¨ e„nËi gv‡bi nq| ZvB v =  m~Îvbymv‡i, K¤úv¼ () aª“e _vKvq evqy A‡c¶v cvwb‡Z k‡ãi †eM †ewk nq|
 GLv‡b, A
	evZv‡mi k‡ãi †eM, v = 332ms1
evZv‡mi k‡ãi K¤úv¼,  = 310 Hz
†ei Ki‡Z n‡e, cvwb‡Z m„ó k‡ãi Zi½ ˆ`N©¨  = ?
awi, evZv‡mi k‡ãi Zi½ ˆ`N©¨ = 
Avgiv Rvwb,
	v = 
ev,  =  = 
  = 1.071 m
GLb, 
	cvwb‡Z k‡ãi Zi½‰`N©¨ = 5  evZv‡mi H k‡ãi Zi½ ˆ`N©¨
  = 5   = 5  1.071
	= 5.355 m (Ans.)
 DÏxcK n‡Z, A
	evZv‡mi k‡ãi †eM, va = 332ms1
g‡b Kwi, t mg‡q H kãwUi evZv‡m I cvwb‡Z h_vµ‡g Sa I Sw `~iZ¡ AwZµg K‡i|
cvwb‡Z k‡ãi †eM,
	vw = w 
	= 310  5
	= 1660.05 ms1
GLb, 
	sw = vwt
	= 1660.05t
Ges sa = vat
	= 332 t
   =  = 
ev, s2 = 5  s1
A_©vr GKwU wbw`©ó mg‡q, cvwb‡Z k‡ãi AwZµvš— `~iZ¡ evZv‡m AwZµvš— `~i‡Z¡i cuvP¸Y|
 KweZv I †gŠwgZv GKwU †`qv‡ji mvg‡b h_vµ‡g 10m Ges 18m `~i‡Z¡ `uvwo‡q Av‡Q| nVvr K‡i Zviv AvKv‡k †g‡Ni MR©b ïb‡Z †cj|	[ewikvj miKvwi evwjKv D”P we`¨vjq, ewikvj]
K.	k~b¨ gva¨‡g k‡ãi `ª“wZ KZ?	1
L.	KweZv I †gŠwgZvi g‡a¨ †K cÖwZaŸwb ïb‡e Ges †Kb ïb‡e?	2
M.	H w`‡bi ZvcgvÎv KZ n‡j Df‡q cÖwZaŸwb ïb‡Z cv‡e? 	3
N.	Avgv‡`i Rxe‡b k‡ãi cÖwZaŸwb e¨env‡ii ¸i“Z¡ g~j¨vqb K‡iv| 	4
47 bs cÖ‡kœi DËi
 k~b¨ gva¨‡g k‡ãi `ª“wZ k~b¨| A
 A
	Rvbv Av‡Q,
evZv‡mi k‡ãi †eM, v = 332ms1
hw` kã 0.1s Gi †ewk mg‡q wd‡i Av‡m Zvn‡j cÖwZaŸwb †kvbv hv‡e|
	†`qvj n‡Z,
KweZvi `~iZ¡, d1 = 10m
†gŠwgZvi `~iZ¡, d2 = 18m


KweZvi Rb¨ mgq, t1 =  =  s
	= 0.06 s < 0.1
†gŠwgZvi Rb¨ mgq t2 =  =  s = 0.108 > 0.1
†h‡nZz t2 > 0.1 ZvB †gŠwgZv cÖwZaŸwb ïb‡Z cv‡e|
 †`Iqv Av‡Q, A
†`qvj †_‡K KweZvi `~iZ¡, s1 = 10m
Ges †gŠwgZvi `~iZ¡, s2 = 18m
GLb, KweZv Ges †gŠwgZv DfqB cÖwZaŸwb ïb‡Z cvi‡e hw` g~j kã A_©vr †g‡Ni MR©b †`qv‡j cÖwZdwjZ n‡q Zv‡`i Kv‡b wd‡i Avm‡Z Aš—Z  †m‡KÛ mgq †bq|
G‡¶‡Z KweZv †h‡nZz †gŠwgZvi †P‡q Kg `~i‡Z¡ `uvwo‡q Av‡Q, †m‡nZz KweZv †h ZvcgvÎvq cÖwZaŸwb ïb‡Z cvi‡e †mB ZvcgvÎvq †gŠwgZvI cÖwZaŸwb ïb‡Z cvi‡e|
myZivs, KweZv cÖwZaŸwb ïb‡e hw` g~j kã †`qv‡j cÖwZdwjZ n‡q wd‡i Avm‡Z 0.1s mgq †bq A_©vr,  0.1 †m‡KÛ Aš—Z (10  2)m ev 20m c_ AwZµg K‡i|
G‡¶‡Z, k‡ãi †eM, v =  = 200 ms1
hw` C ZvcgvÎvq k‡ãi †eM 200 ms1 nq Z‡e,
200 = 332 + 0.6  
ev,  = 
  =  220C
myZivs H w`‡bi ZvcgvÎv  220C [hv ev¯—‡e Am¤¢e] n‡j KweZv I †gŠwgZv DfqB cÖwZaŸwb ïb‡Z cvi‡e| (Ans.) 
 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| gvbyl I Ab¨vb¨ cÖvYxi Rxe‡b cÖwZaŸwbi ¸i“Z¡ Acwimxg| A
ev`yi I Ab¨vb¨ wbkvPi cvwL cÖwZdwjZ kã e¨envi K‡i Zv‡`i c‡_ †Kv‡bv cÖwZeÜKZv Av‡Q wKbv Zv wbiƒcb K‡i, Avevi Lv`¨ msMÖ‡nI Giv GB cÖwµqv cÖ‡qvM K‡i _v‡K| Wjwdb AvëªvmwbK k‡ãi cÖwZdjb K‡i GKB KvR K‡i _v‡K|
gvbe Rxe‡bI cÖwZaŸwbi AmsL¨ e¨envi i‡q‡Q| Kz‡ci MfxiZv wbY©q, LwbR m¤ú` DËj‡bi Kv‡R  cÖwZaŸwb e¨envi Kiv nq| GQvov AvëªvmvDÛ Gi cÖwZdjb K‡i kix‡ii Af¨š—ixY As‡ki Qwe †Zvjv m¤¢e hv wPwKrmv †¶‡Î eûjfv‡e e¨en„Z n‡”Q| Rš§vÜ e¨w³ivI cÖwZaŸwb e¨envi K‡i Pjv †div I ˆ`bw›`b KvR Ki‡Z cv‡i, Z‡e Zvi Rb¨ we‡kl cÖwk¶‡Yi cÖ‡qvRb|
cÖwZaŸwb e¨envi K‡i GLb A‡bK DbœZ gv‡bi hš¿ Avwe®‹…Z n‡q‡Q †h¸‡jv Avgv‡`i Rxeb‡K AviI ¯^v”Q›`gq K‡i‡Q| †gMv‡dvb, mvDÛ †evW©, †nqvwis †evW© Gme Avwe®‹v‡ii g‡a¨ Ab¨Zg|
myZivs k‡ãi cÖwZaŸwb Avgiv eûwea Kv‡R e¨envi K‡i _vwK| weÁv‡bi AMÖMwZi mv‡_ Gi e¨envi AviI Zivwš^Z n‡e Ges gvby‡li Rxeb AviI ¯^v”Q›`gq, AviI weÁvb wbf©i n‡q DV‡e|
 GKRb evjK GKwU cvnv‡oi mvg‡b kã ˆZwi K‡i mv‡_ mv‡_ Mvwo‡Z hvÎv ïi“ Kij cvnv‡oi w`‡K| †m 1.25s ci kãwUi cÖwZaŸwb ïb‡Z †cj| MvovwU 100kmh1 †e‡M PjwQj| kãwU cÖwZ 50 m `~i‡Z¡ †h‡Z 1000 evi Kv‡c|
[Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU]
K.	Zi½ ˆ`N©¨ Kx?	1
L.	kã`~lY ¶wZKi †Kb? e¨vL¨v K‡iv|	2
M.	kãwUi ch©vqKvj KZ hw` IB w`‡bi ZvcgvÎv 30C nq? MvwYwZK hyw³ `vI| 	3
N.	evjKwUi cÖ_g Ae¯’vb †_‡K cvnv‡oi `~iZ¡ KZ n‡e? MvwYwZKfv‡e †ei K‡iv| 	4
48 bs cÖ‡kœi DËi
 Zi½ mÂvjYKvix †Kv‡bv KYvi GKwU c~Y© ¯ú›`b m¤úbœ n‡Z †h mgq jv‡M, †mB mg‡q Zi½ †h `~iZ¡ AwZµg K‡i Zv‡K Zi½‰`N©¨ e‡j| A
 wewfbœ Drm †_‡K Drcbœ †Rviv‡jv Ges AcÖ‡qvRbxq kã hLb gvby‡li mnbkxjZvi gvÎv Qvwo‡q weiw³ NUvq Ges ¯^v‡¯’¨i ¶wZmvab K‡i ZLb Zv‡K kã `~lY e‡j| A
Aweivg Zxeª kã gvbwmK D‡ËRbv evovq I †gRvR wLUwL‡U K‡i| kã `~lY ewg ewg fve, ¶zav-g›`v, i³Pvc e„w×, n„`wcÊ I gw¯—‡®‹i RwUj †ivM, Awb`ªvRwbZ Amy¯’Zv, K¬vwš— I Aemv`MÖ¯’ n‡q cov, Kg©¶gZv n«vm, ¯§„wZkw³ n«vm, gv_v †Nviv cÖf…wZ ¶wZKviK cÖfve m„wó K‡i| nVvr Zxeª kã gvby‡li kÖeYkw³ bó Ki‡Z cv‡i|
 †`Iqv Av‡Q, A
	ZvcgvÎv 30C
30C ZvcgvÎvq k‡ãi †eM, va = 332 + 0.6  30
		= 350ms1
1 evi K¤ú‡b †h `~iZ¡ hvq Zv‡K Zi½ ˆ`N©¨,  e‡j|
  =  = 0.05m
Avgiv Rvwb,
	v = 
	ev,  =  =  = 7000
 ch©vqKvj T =  =  = 1.42  104 sec (Ans.)
 evj‡Ki †eM, vb = 100 kmh1 = 27.78 ms1 A
t = 1.25s c‡i k‡ãi AwZµvš— `~iZ¡ 2h1 n‡j, H gyn~‡Z© cvnvo n‡Z evj‡Ki `~iZ¡, h1 =  =  = 218.75m
evj‡Ki AwZµvš— `~iZ¡, h2 = vbt = 27.78  1.25 = 34.725m
 1g Ae¯’vq `~iZ¡, h = h1 + h2 = 253.475m
AZGe, cÖv_wgK Ae¯’vq cvnvo †_‡K evjK 253.475 m `~‡i wQj|
 †Kvb GK¯’v‡b evZv‡mi ZvcgvÎv 30°C| H ¯’v‡b cvwb‡Z k‡ãi †eM evZv‡mi Pvi¸Y| ILv‡b cvwb‡Z GKwU †jvnvi cvB‡ci GK cÖv‡š— AvNvZ Ki‡j Aci cÖv‡š— 0.2 s mg‡qi e¨eav‡b `ywU kã †kvbv hvq| †jvnv‡Z k‡ãi †eM 5130ms1 |  
[we G Gd kvnxb K‡jR, XvKv]
K.	cÖwZmiYvsK Kv‡K e‡j?	1
L.	cÖwZaŸwbi mv‡_ 0.1 †m‡K‡Ûi m¤úK© Kx? e¨vL¨v K‡iv|	2
M.	†jvnvi cvB‡ci ˆ`N©¨ KZ? 	3
N.	cvBcwU evZv‡m †i‡L kã Ki‡j Aci cÖv‡š— GKB mg‡qi e¨eav‡b `ywU kã †kvbv hv‡e wK? DË‡ii c‡¶ MvwYwZK hyw³  `vI| 	4
49 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| A
 †Kv‡bv ¶Y¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi cÖKvk cvq  †m‡KÛ hver Avgv‡`i gw¯—‡®‹ †_‡K hvq| G‡K kãvbyf‚wZi ¯’vwqZ¡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 ¶Y¯’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 Aš—Z  †m‡KÛ mgq †bq| A
 GLv‡b, A
	†jvnv‡Z k‡ãi †eM, v1 = 5130 ms1
	evZv‡mi ZvcgvÎv = 30C
	 evZv‡m k‡ãi †eM = (332 + 0.6  30) ms1
		= 350ms1
cÖkœg‡Z, cvwb‡Z k‡ãi †eM, v2 = 4  evZv‡m k‡ãi †eM
		= 4  350 ms1
		= 1400 ms1
awi, †jvnvi cvB‡ci ˆ`N©¨ = l
†jvnvi cvBc I cvwbi g‡a¨ w`‡q kã †h‡Z h_vµ‡g t1 I t2 mgq cÖ‡qvRb n‡j,
†h‡nZz v1 > v2 ZvB t2 > t1
kZ©g‡Z,
	t2  t1 = 0.2
ev,    = 0.2
ev, l  = 0.2
ev, l =  
	= 
 l = 385.1 m (Ans.) 
 GLv‡b, †jvnv‡Z k‡ãi †eM, v1 = 5130ms1 A
evZv‡m k‡ãi †eM, v2 = 350ms1
†jvnvi cvB‡ci ˆ`N©¨, l = 385.1 m
 †jvnvi ga¨ w`‡q cvB‡ci Aci cÖv‡š— †cuŠQv‡Z k‡ãi cÖ‡qvRbxq mgq, t1 =  =  = 0.075s
evZv‡mi ga¨ w`‡q cvB‡ci Aci cÖv‡š— †cuŠQv‡Z k‡ãi cÖ‡qvRbxq mgq, t2 =  =  = 1.1s
 mgq e¨eavb = t2  t1 = (1.1  0.075) = 1.025 s  2s
AZGe, MvwYwZK we‡k­l‡Y †`Lv hvq †h, cvBcwU evZv‡m †i‡L kã Ki‡j Aci cÖv‡š— GKB mg‡qi e¨eav‡b `ywU kã †kvbv hv‡e bv|
G‡¶‡Î mgq e¨eavb c~‡e©i Zzjbvq Kg n‡e|
 gvwn `yB cvnv‡oi gv‡S wPrKvi Kivq 1.6s mg‡qi e¨eav‡b `ywU cÖwZaŸwb ïb‡Z cvq| `yB cvnv‡oi ga¨eZ©x `~iZ¡ 700m| †m mgq evqyi ZvcgvÎv wQj 30C|
  [exi‡kÖ¯¤ gyÝx Avãyi iDd cvewjK K‡jR]
K.	Zi½ Kx?	1
L.	Zi½ ˆ`N©¨, Zi½ †eM I K¤úvs‡¼i g‡a¨ m¤úK© ¯’vcb K‡iv|	2
M.	cÖ_g cvnv‡oi †_‡K gvwni Ae¯’vb KZ `~‡i?	3
N.	cÖ_g cvnv‡oi w`‡K gvwn KZUzKz AMÖmi n‡j GKwU gvÎ cÖwZaŸwb ïb‡Z cv‡e|	4
50 bs cÖ‡kœi DËi
 †h ch©ve„Ë Av‡›`vjb †Kv‡bv Ro gva¨‡gi GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvwjZ K‡i wKš‘ gva¨‡gi KYv¸‡jv‡K ¯’vqxfv‡e ¯’vbvš—wiZ K‡i bv ZvB Zi½| A
 Avgiv Rvwb, 1 †m‡K‡Û hZ¸‡jv c~Y©¯ú›`b m¤úbœ nq Zv‡K K¤úvsK e‡j| Avevi 1wU c~Y© ¯ú›`‡bi mg‡q Zi‡½i AwZµvš— `~iZ¡‡K Zi½‰`N©¨ e‡j| myZivs Zi½‰`N©¨  n‡j, 
1 wU c~Y© K¤ú‡bi mg‡q Zi‡½i AwZµvš— `~iZ¡ =  
 wU K¤ú‡bi mg‡q Zi‡½i AwZµvš— `~iZ¡ = 
 †h‡nZz K¤úv¼ , ZvB  wU c~Y© Zi½ ˆZwi nq 1  †m‡K‡Û|
myZivs 1  †m‡K‡Û Zi‡½i AwZµvš— `~iZ¡ =  ; GUvB Zi½‡eM v|
myZivs Zi½‡eM, v =  A
 GLv‡b, A
cvnvo `ywUi ga¨eZ©x `~iZ¡, s = 700m
mgq e¨eavb = 1.6s
evqyi ZvcgvÎv = 30C
Avgiv Rvwb, 0C ZvcgvÎvq evqy‡Z k‡ãi †eM = 332ms1
 30C ZvcgvÎvq evqy‡Z k‡ãi †eM, v = (332 + 0.6  30)ms1
	 = 350 ms1
awi, cÖ_g cvnvo †_‡K gvwni `~iZ¡ = x m
 wØZxq cvnvo †_‡K gvwni `~iZ¡ = (700  x) m
cÖ_g I wØZxq cvnvo †_‡K cÖwZaŸwb †kvbvi mgqKvj h_vµ‡g t1 I t2 n‡j, cÖ_g cvnvowU KvQvKvwQ Aew¯’Z ZvB t1 < t2|
 t2  t1 = 1.6
ev,    = 1.6  
ev,  = 1.6
ev, 1400  4x = 1.6v
ev, x =  m
 x = 210 m (Ans.)
 H ¯’v‡b k‡ãi  †eM, v = 350 ms1 A
kãvbyf‚wZi ¯’vwqZ¡Kvj, t = 0.1 sec
 cÖwZaŸwb †kvbvi Rb¨ Drm I cÖwZdj‡Ki ga¨eZ©x b~¨bZg `~iZ¡, d = 
   =  m
  = 17.5 m
 cÖ_g cvnv‡oi w`‡K gvnx‡K b~¨bZg y `~iZ¡ AMÖmi n‡Z n‡e †hLv‡b,
y = x  d
	= (210  17.5)m
	= 192.5m
 gvnx cÖ_g cvnv‡oi w`‡K b~¨bZg 192.5m †M‡j 1g cvnvo n‡Z cÖwZdwjZ kã Avi ïb‡Z cvi‡e bv| ZLb ïaygvÎ 2q cvnvo n‡Z 1wU cÖwZdwjZ kã ïb‡Z cvi‡e|
 


 [mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv]
A n‡Z B †Z †cŠQv‡Z 0.1s mgq jv‡M|
K.	K¤úv¼ Kv‡K e‡j?	1
L.	evqy A‡c¶v cvwb‡Z k‡ãi †eM †ewk †Kb? e¨vL¨v K‡iv|	2
M.	Zi½wUi K¤úv¼ wbY©q K‡iv| 	3
N.	we¯—vi AcwiewZ©Z †i‡L Zi½wUi Zi½ ˆ`N©¨ A‡a©K Kiv n‡j K¤úv‡¼i wK cwieZ©b n‡e? MvwYwZKfv‡e we‡k­lY K‡iv| 	4
51 bs cÖ‡kœi DËi
 cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j| A
 evqy A‡c¶v cvwbi w¯’wZ¯’vcKZv †ewk nIqvq cvwb‡Z k‡ãi †eM †ewk|
Avgiv Rvwb, kã mÂvj‡bi Rb¨ gva¨‡gi cÖ‡qvRb Ges evqyi Zzjbvq cvwbi w¯’wZ¯’vcKZv ag© A‡bK †ewk| ZvB GKB K¤úv‡¼i kã hLb evqy I cvwbi ga¨ w`‡q Mgb K‡i, ZLb evqyi Zzjbvq cvwb‡Z m„ó Zi½‰`N©¨ e„nËi gv‡bi nq| ZvB v =  m~Îvbymv‡i, K¤úv¼ () aª“e _vKvq evqy A‡c¶v cvwb‡Z k‡ãi †eM †ewk nq| A
 14(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: 10 Hz
 14(N)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc|
DËi: K¤úv¼ wØ¸Y n‡e| 
 †Kv‡bv wbw`©ó K¤úv‡¼ K¤úbiZ GKwU e¯‘ ‘A’ gva¨‡g 20 cm Zi½ ˆ`N©¨ Ges 160m/s †eM m¤úbœ Zi½ Drcbœ K‡i| e¯‘wU B gva¨‡g 240m/s †e‡Mi Zi½ Drcbœ K‡i|  
[PÆMÖvg wmwU K‡c©v‡ikb Avš—: we`¨vjq, PÆMÖvg]
K.	Òwe¯—viÓ Kv‡K e‡j?	1
L.	ev`yi wKfv‡e c_ P‡j e¨vL¨v K‡iv|	2
M.	‘B’ gva¨‡g Zi‡½i Zi½ ˆ`N©¨ wbY©q K‡iv| 	3
N.	‘A’ gva¨‡g †h mg‡q Zi½wU 320m AMÖmi n‡e †mB mg‡q B gva¨‡g Zi½wU KZ¸‡jv c~Y© ¯ú›`b w`‡e we‡k­lY K‡iv| 	4
52 bs cÖ‡kœi DËi
 mvg¨ve¯’vb †_‡K †h‡Kv‡bv GKw`‡K Zi½w¯’Z †Kv‡bv KYvi me©vwaK miY‡K we¯—vi e‡j| A
 k‡ãi cÖwZaŸwbi mvnv‡h¨ ev`yi c_ P‡j| ev`yi k‡ãvËi K¤úv‡¼i kã ˆZwi Ki‡Z cv‡i Ges ïb‡ZI cv‡i| ev`yi k‡ãvËi K¤úv‡¼i kã ˆZwi K‡i mvg‡b Qwo‡q †`q| H kã †Kv‡bv cÖwZeÜ‡K evav †c‡q Avevi ev`y‡ii Kv‡Q P‡j Av‡m| wd‡i Avmv kã ï‡b GwU eyS‡Z cv‡i mvg‡b †Kv‡bv e¯‘ Av‡Q|  wKš‘ evav †c‡q kã wd‡i bv G‡j GwU eyS‡Z cv‡i mvg‡b duvKv RvqMv Av‡Q, †mB c_ eivei GwU D‡o P‡j|  A
  A
	G‡¶‡Î,  aª“e
ZvB,
	 = 
ev, B = 
	= 
	= 0.3m (Ans.)
	 †`Iqv Av‡Q,
B gva¨‡g k‡ãi †eM, vB = 240ms1
B gva¨g k‡ãi Zi½ ˆ`N©¨, B = ?
A gva¨‡g k‡ãi †eM vA = 160ms1
A gva¨g Zi½ ˆ`N©¨, A	= 20cm
	= 0.2 m


 A gva¨‡g Zi½wU 320m AwZµg Ki‡Z mgq jvM‡e,
	tA =  =  = 2 sec A
GB 2 sec G B gva¨‡g Zi½wU AwZµg Ki‡e,
	sB = vB  2
	= 240  2 = 480 m
 †gvU ¯ú›`b n‡e,  = 1600 wU
AZGe, Zi½wU 1600 c~Y© ¯ú›`b m¤úbœ Ki‡e| (Ans.)
 GKwU duvcv †jvnvi cvB‡ci GKcÖv‡š— kã  Ki‡j 0.15sec e¨eav‡b 2wU kã †kvbv †Mj| cvB‡ci g‡a¨ ZvcgvÎv 20C Ges †jvnv‡Z k‡ãi †eM 5130ms1.  
	[e¸ov miKvwi evwjKv D”P we`¨vjq]
K.	kÖ“wZc~e© K¤úb Kv‡K e‡j?	1
L.	k‡ãvËi k‡ãi 3wU e¨envi †jL|	2
M.	cvBcwUi ˆ`N©¨ wbY©q Ki| 	3
N.	cvBcwU †K‡U A‡a©K Ki‡j wK cÖv‡š— 2wU kã †kvbv hv‡e? MvwYwZKfv‡e we‡k­lY Ki| 	4
53 bs cÖ‡kœi DËi
 †h k‡ãi K¤úv¼ 20 Hz Gi Kg Zv‡K k‡ãZi K¤úb ev kÖ“wZc~e© K¤úb ejv nq| A
 †hme k‡ãi K¤úv¼ 20,000Hz Gi †ewk nq Zv‡K k‡ãvËi K¤úb e‡j| Gi wZbwU e¨envi wb‡æ D‡j­L Kiv n‡jv A
1. k‡ãvËi K¤úv‡¼i kã e¨envi K‡i mgy‡`ªi MfxiZv wbY©q Kiv hvq| 
2. AvjUªvm‡bvMÖvwd‡Z k‡ãvËi K¤úb e¨envi K‡i †ivM wbY©q Kiv hvq| 
3. `uv‡Zi †¯‹wjs Gi Rb¨ k‡ãvËi K¤úb e¨envi Kiv nq|
 †`Iqv Av‡Q, A
	cvB‡ci †fZ‡i ZvcgvÎv 20C
Avgiv Rvwb, 0C ZvcgvÎvq evZv‡m k‡ãi †eM 332ms1 Ges evqyi ZvcgvÎv cÖwZ 1C e„w×i Rb¨ evqy‡Z k‡ãi †eM 0.6ms1 cwigvY e„w× cvq|
 20C ZvcgvÎvq evqy‡Z k‡ãi †eM, va = 332 + 0.6  20
		= 344ms1
†jvnv‡Z k‡ãi †eM, vi = 5130ms1
g‡b Kwi,
	†jvnvi cvB‡ci ˆ`N©¨ = L
L cwigvY `~iZ¡ evqy‡Z AwZµ‡g k‡ãi mgq jv‡M =  Ges †jvnv‡Z AwZµ‡gi mgq jv‡M = 
vi  > va nIqvq ti < ta
   < 
kZ©vbymv‡i,    = 0.15
ev,  L  = 0.15
 L = 55.31m (Ans.)
 cvBcwU‡K †K‡U A‡a©K Kiv n‡j, A
cvB‡ci ˆ`N©¨ n‡e, L =  L
	=   55.31
	= 27.655m
20C ZvcgvÎvi evqy‡Z k‡ãi †eM, va = 332 + 0.6  20
		= 344ms1
27.65m ˆ`‡N©¨i cvB‡ci †fZ‡ii evZv‡mi ga¨w`‡q k‡ãi mgq jv‡M, ta =  = 0.08s
27.65  ˆ`‡N©¨i †jvnvi †fZi w`‡q †h‡Z cÖ‡qvRbxq mgq, tn =  = 0.00539s
 mgq e¨eavb, t = 0.08  0.00539
	= 0.075s
t = 0.075s < 0.1s (kãvbyf‚wZi ¯’vwqZ¡Kvj)
†h‡nZz mgq e¨eavb 0.1s A‡c¶v Kg, AZGe, cvBcwU A‡a©K Kiv n‡j Aci cÖv‡š— `yBwU kã †kvbv hv‡e bv| A_©vr 1wU gvÎ kã †kvbv hv‡e|
 bgªZv GKwU Stop Watch Gi mvnv‡h¨ Kz‡ci gyL A we›`y n‡Z GKwU e¯‘‡K †d‡j †`qvi gyn~Z© †_‡K e¯‘wUi cvwb‡Z cZ‡bi kã Kv‡b Avmv ch©š— mgq †iKW© Kij 3.30 s|

          
cvwbi K‚c
  [miKvwi Gm.wm evwjKv D”P we`¨vjq]
K.	Zi½ ˆ`N©¨ Kv‡K e‡j?	1
L.	†QvU K‡¶ cÖwZaŸwb †Kb †kvbv hvq bv?	2
M.	KZ mgq ci e¯‘wU cvwb ¯úk© Ki‡e †ei Ki| 	3
N.	DÏxc‡Ki Z_¨ n‡Z H ¯’v‡bi evqyi ZvcgvÎv wbY©q K‡iv|  	4
54 bs cÖ‡kœi DËi
 †h ch©ve„Ë Av‡›`vjb †Kv‡bv Ro gva¨‡gi GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvwjZ K‡i wKš‘ gva¨‡gi KYv¸‡jv‡K ¯’vqxfv‡e ¯’vbvš—wiZ K‡i bv ZvB Zi½| A
 †QvU K‡¶ kã Gi Drm n‡Z Drcbœ n‡q Aci cÖv‡š— cÖwZdwjZ n‡q cybivq wd‡i Avm‡Z 0.1s Gi †P‡q Kg mgq jv‡M e‡j †QvU K‡¶ cÖwZaŸwb †kvbv hvq bv| KviY GKwU kã †kvbvi ci 0.1s ev kãvbyf‚wZi ¯’vwqZ¡Kv‡ji †P‡q Kg mg‡q Ab¨ kã Avm‡j gw¯—®‹ Avjv`v Ki‡Z cv‡i bv| A
 †`Iqv Av‡Q, A
	cvwbi ¯—‡ii D”PZv, h = 49m
	AwfKl©R Z¡iY, g = 9.8 ms2
	mgq, t = ? 
Rvbv Av‡Q,
	 h = ut +  gt2
ev, 49 = 0 + 4.9t2
[e¯‘wU w¯’i Ae¯’v †_‡K †djv n‡qwQj ZvB, u = 0]
ev, t2 = 10
 t = 3.16s (Ans.)
 †`Iqv Av‡Q, A
	cvwb cZ‡bi kã Kv‡b Avm‡Z mgq = 3.30s
ÔMÕ n‡Z cvB, 
e¯‘wU cvwbi DcwiZj ¯úk© Ki‡Z mgq = 3.16s
 mgq e¨eavb ev kã A we›`y‡Z Avm‡Z mgq, t = 3.30  3.16
		= 0.14s
K‚‡ci D”PZv, h = 49m
evqy‡Z k‡ãi †eM, v = ?
evqyi ZvcgvÎv,  = ?
Rvbv Av‡Q,
	h = vt
ev, v =  =  
 v = 350 ms1
†h‡nZz 0C ZvcgvÎvi evqy‡Z k‡ãi †eM 332ms1 Ges cÖwZ 1C  ZvcgvÎv e„w×‡Z evqyi †eM 0.6ms1 K‡i e„w× cvq, AZGe,
	evqyi ZvcgvÎv,  =  C =  30°C
A_©vr H ¯’v‡bi evqyi ZvcgvÎv 30C| 
 


wP‡Î p we›`y †_‡K kã Drcbœ n‡q 20m `~‡i cÖwZdjK c„‡ô evav †c‡q wd‡i Gj| k‡ãi K¤úvsK 1000Hz Ges evqyi ZvcgvÎv 20C|  A	  [m„Rbx we`¨vwb‡KZb, cUzqvLvjx]
K.	Zi½ Kx?	1
L.	k‡ãi Zi½ Aby‰`N©¨ Zi½ wbY©q K‡iv| 	2
M.	k‡ãi Zi½ ˆ`N©¨ wbY©q K‡iv| 	3
N.	p Ae¯’vb †_‡K k‡ãi cÖwZaŸwb †kvbv hv‡e Kx? MvwYwZKfv‡e we‡k­lY K‡iv| 	4
55 bs cÖ‡kœi DËi
 †h ch©ve„Ë Av‡›`vjb †Kv‡bv Ro gva¨‡gi GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvwjZ K‡i wKš‘ gva¨‡gi KYv¸‡jv‡K ¯’vqxfv‡e ¯’vbvš—wiZ K‡i bv ZvB Zi½| A
 kã Zi½ gva¨‡gi KYv¸‡jvi mvg‡b †cQ‡b MwZi mgvš—iv‡j cÖevwnZ nq| gva¨‡gi ms‡KvPb I cÖmviY wb‡q k‡ãi Zi½ ˆ`N©¨ MwVZ| ZvB kã GKwU Aby‰`N©¨ Zi½| A
 †`Iqv Av‡Q,     A
	evqyi ZvcgvÎv,  = 20C
	  ZvcgvÎvq k‡ãi †eM, v = 332 + 0.6θ
	= (332 + 0.6  20) ms1
	= 344 ms1
k‡ãi K¤úv¼, f = 1000 Hz
Zi½ ˆ`N©¨,  = ? 
GLb, vθ = f
  = 
	=  m
	= 0.344 m (Ans.)
 ÔMÕ Ask n‡Z cvB, 
20C ZvcgvÎvq k‡ãi †eM, v = 344ms1
Rvbv Av‡Q, kãvbyf‚wZi ¯’vqxZ¡Kvj, t = 0.1 sec
g‡b Kwi, Drm I cÖwZdj‡Ki ga¨eZ©x `~iZ¡ d n‡j,
cÖwZaŸwb †kvbv hv‡e|
	 d = 
	= 
	= 17.2 m
 20C ZvcgvÎvq cÖwZaŸwb ïb‡Z n‡j Drm I cÖwZdj‡Ki ga¨eZ©x `~iZ¡ b~¨bZg 17.2m n‡Z n‡e| 
DÏxcK Abyhvqx, P we›`y †_‡K cÖwZdjK c„‡ôi `~iZ¡ 20m hv 17.2m Gi †P‡q †ewk|
AZGe, P Ae¯’vb †_‡K k‡ãi cÖwZaŸwb †kvbv hv‡e| A
 DuPz cvnv‡oi w`‡K Pjš— GKwU RvnvR 900m `~i †_‡K ûB‡mj evRv‡j 5sec ci cÖwZaŸwb ïbv hvq| †mw`b evqy‡Z k‡ãi †eM wQj 344ms1|  A
  [†kicyi miKvwi wf‡±vwiqv GKv‡Wgx, †kicyi]
K.	cÖwZaŸwb Kv‡K e‡j?	1
L.	AbycÖ¯’ Zi½ I Aby‰`N©¨ Zi‡½i g‡a¨ cv_©K¨ wjL| 	2
M.	DÏxc‡K †mw`b evqyi ZvcgvÎv KZ wQj? 	3
N.	DÏxc‡K Rvnv‡Ri †eM wbY©q K‡iv| 	4
56 bs cÖ‡kœi DËi
 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| A
 Aby‰`N©¨ Zi½ I AbycÖ¯’ Zi‡½i cv_©K¨:  A
	Aby‰`N©¨ Zi½
	AbycÖ¯’ Zi½

	1. †h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mgvš—iv‡j AMÖmi nq, ZvB Aby‰`N©¨ Zi½| 
	1. †h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq, ZvB AbycÖ¯’ Zi½|

	2. ms‡KvPb I cÖmvi‡Yi gva¨‡g Zi½ mÂvwjZ nq|
	2. gva¨‡g Zi½kxl© I Zi½cv` Drcbœ K‡i mÂvwjZ nq|

	3. GKwU ms‡KvPb I GKwU cÖmviY wb‡q Zi½‰`N©¨ MwVZ|
	3. GKwU Zi½kxl© I GKwU Zi½ cv` wb‡q Zi½‰`N©¨ MwVZ|


 †`Iqv Av‡Q, A
	evqy‡Z k‡ãi †eM, va = 344ms1
Avgiv Rvwb, 0C ZvcgvÎvq evqy‡Z k‡ãi †eM, v0 = 332ms1|
cÖwZ 1C ZvcgvÎv e„w×i Rb¨ 0.6ms1 nv‡i k‡ãi †eM ev‡o| 
	 H w`‡bi ZvcgvÎv C n‡j
	va = 332 + 0.6   = 344
	ev, 0.6 = (344  332) = 12
	ev,  =  = 20C (Ans.)
 A


†`Iqv Av‡Q, cÖv_wgKfv‡e RvnvR †_‡K cvnv‡oi `~iZ¡ 900m
Rvnv‡Ri †eM v n‡j 5sec G RvnvRwU 5v `~iZ¡ AwZµg Ki‡e| 
kã DrcwË †_‡K cÖwZaŸwb †kvbv ch©š— kã AwZµg Ki‡e
	d = d1 + d2 = {900 + (900  5v)}
evqy‡Z k‡ãi †eM 344ms1
 5sec G kã AwZµg Ki‡e d = 344  5
	= 1720m
kZ©vbymv‡i,
	    900 + (900  5V) = 1720
	ev, 5v = 1800  1720
	ev, v = 16ms1
A_©vr DÏxc‡K Rvnv‡Ri †eM wQj 16ms1



A I B `ywU myi kjvKvi K¤úv¼ h_vµ‡g 500 Hz Ges 350 Hz| A kjvKvwU †h mg‡q evZv‡m 200 evi K¤úb K‡i †m mg‡q GwU Øviv m„ó kã Zi½ evZv‡m 150m `~iZ¡ AwZµg K‡i| Ab¨ gva¨‡g G‡`i Øviv m„ó Zi½ ˆ`‡N©¨i cv_©K¨ 2 m| A 
  [PÆMÖvg miKvwi D”P we`¨vjq, PÆMÖvg]
K.	`kv Kv‡K e‡j?	1
L.	kã Zi½ †Kvb ai‡bi e¨vL¨v K‡iv|	2
M.	evZv‡m A kjvKvwUi Drcbœ k‡ãi †eM KZ?	3
N.	†Kvb gva¨‡g k‡ãi †eM †ewk wQjMvwYwZfv‡e we‡k­lY K‡iv|	4
57 bs cÖ‡kœi DËi
 †Kv‡bv GKwU Zi½vwqZ KYvi †h‡Kv‡bv gyn~‡Z©i MwZi mvgwMÖK Ae¯’v‡K Zvi `kv e‡j| A
 †Kv‡bv e¯‘i K¤ú‡bi d‡j kã Zi½ m„wó nq Ges mÂvj‡bi Rb¨ w¯’wZ¯’vcK Ro gva¨‡gi cÖ‡qvRb nq| ZvB kã GKwU hvwš¿K Zi½| Avevi kã Zi‡½i cÖev‡ni w`K Ges K¤ú‡bi w`K GKB e‡j GwU GKwU Aby‰`N©¨ Zi½| A
 †`Iqv Av‡Q,   A
	A kjvKvi K¤úv¼, f = 500 Hz
	K¤úb msL¨v, N = 200
	AwZµvš— `~iZ¡, s = 150 m
†ei Ki‡Z n‡e evZv‡m k‡ãi †eM, v = ?
k‡ãi ˆ`N©¨  n‡j, 
	s = N
	 = 
	=  m
	= 0.75 m
 v = f
	= (500  0.75) ms1
	= 375 ms1 (Ans.)
 ÒMÓ Ask n‡Z cvB, 
	evZv‡m k‡ãi †eM, v = 375ms1
DÏxcK Abymv‡i, 
	A kjvKvi K¤úv¼, fA = 500 Hz
	B kjvKvi K¤úv¼, fB = 350 Hz
aiv hvK, bZzb gva¨‡g k‡ãi †eM v Ges A I B kjvKvi Zi½ ˆ`N©¨ h_vµ‡g A I B|
cÖkœg‡Z, 
	    A  B = 2
	ev,    = 2
	ev,    = 2
Avgiv Rvwb, †Kv‡bv fMœvs‡ki ni eo n‡j Gi fvMdj †QvU nq, Avevi ni †QvU n‡j fvMdj eo nq| 
myZivs, 	 > 
	    = 2
	ev,  = 2
	ev, 3v = 7000
	ev, v = 2333.33ms1
†h‡nZz, evZv‡m k‡ãi †eM, v < bZzb gva¨‡g k‡ãi †eM, v
myZivs bZzb gva¨‡g k‡ãi †eM †ewk|  A
 GKwU kã Drm †_‡K Drcbœ n‡q 303K ZvcgvÎvi evZv‡m ms‡KvPb cÖmvi‡Yi gva¨‡g AMÖmi n‡q 50m `~‡i Aew¯’Z cÖwZdj‡K euvav cvq| cÖwZwU ms‡KvP‡bi ˆ`N©¨ 1m| cvwb‡Z k‡ãi †eM 1450ms1| A	  [cvebv miKvwi evwjKv D”P we`¨vjq, cvebv]
K.	kÖve¨Zvi mxgv Kx?	1
L.	†Kvb k‡ãi ZxeªZv 106Wm2 ej‡Z Kx †evSvq?	2
M.	Drcbœ k‡ãi K¤úvsK wbY©q K‡iv| 	3
N.	D³ NUbv cvwb‡Z NU‡j cÖwZaŸwb †kvbv hv‡e wKbv MvwYwZK fv‡e †`LvI| 	4
58 bs cÖ‡kœi DËi
 kÖve¨Zvi mxgv n‡jv gvby‡li kÖ“Z k‡ãi K¤úv‡¼i mxgv| A
 †Kv‡bv k‡ãi ZxeªZv 106Wm2 ej‡Z †evSvq kã we¯—v‡ii Awfgy‡Li mv‡_ j¤^fv‡e 1m2 †¶Îd‡ji ga¨ w`‡q cÖwZ †m‡K‡Û 106J kã kw³ cÖevwnZ nq| A
 GLv‡b,  A
	evqyi ZvcgvÎv = 303K
	= (303  273)C
	= 30C
Zi½ ˆ`N©¨,  = GKwU ms‡KvPb + GKwU cÖmviY 
	= 1m + 1m [ms‡KvPb = cÖmviY]
	= 2m
k‡ãi K¤úv¼, f = ?
Avgiv Rvwb, 
	0C ZvcgvÎvq evqy‡Z k‡ãi †eM = 332ms1
	 30C ZvcgvÎvq k‡ãi †eM, v = (332 + 0.6  30)ms1
	= 350 ms1
Avevi, 
	     v = f
	ev, f = 
	ev, f =  s1
	 f = 175 Hz (Ans.)
 20(N)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc|
DËi: cÖwZaŸwb †kvbv hv‡e bv| A
 wb‡Pi wP‡Îi Av‡jv‡K cÖkœ¸‡jvi DËi `vI:


OB = 0.4m Ges GB `~i‡Z¡ †h‡Z mgq jv‡M 0.02 †m‡KÛ|
[Rvgvjcyi miKvwi evwjKv D”P we`¨vjq]
K.	K¤úvsK Kx? 	1
L.	wfbœ wfbœ gva¨‡g k‡ãi †eM wewfbœ †Kb? 	2
M.	DÏxc‡Ki Zi‡½i Zi½ ˆ`N©¨ KZ?  	3
N.	10 †m‡K‡Û Zi‡½i AwZµvš— `~iZ¡ wbY©q K‡iv Ges gva¨g I ZvcgvÎvi Dci k‡ãi †eM wbf©i K‡i e¨vL¨v K‡iv|  	4
59 bs cÖ‡kœi DËi
 cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j| A
 kã mÂvj‡bi Rb¨ †Kv‡bv bv †Kv‡bv gva¨‡gi cÖ‡qvRb nq| †Kv‡bv gva¨‡g k‡ãi †eM H gva¨‡gi NbZ¡ I w¯’wZ¯’vcK ¸Yv‡¼i Ici wbf©i K‡i| wewfbœ gva¨‡gi NbZ¡ I w¯’wZ¯’vcK ¸Yv¼ wewfbœ nIqvq wewfbœ gva¨‡g k‡ãi Zi½ ˆ`N©¨ wewfbœ nq| wbw`©ó Drm n‡Z m„ó k‡ãi K¤úv¼ '' gva¨‡gi cwieZ©b n‡jI aª“e _v‡K| d‡j v =  m~Îvbyhvqx wfbœ gva¨‡g k‡ãi †eM wfbœ nq| 
 GLv‡b, Zi½wUi K¤úv¼,  = 20 Hz A
 Zi½wUi ch©vqKvj, T =  =  = 0.05s
Zi½wU 0.02 †m‡K‡Û AwZµg K‡i OB = 0.4m
AZGe, Zi½wU 0.05 †m‡K‡Û AwZµg K‡i  = 1m
myZivs, DÏxc‡Ki Zi‡½i Zi½‰`N©¨ 1m (Ans.)
 GLv‡b, Zi½wUi 0.02 †m‡K‡Û AwZµvš— `~iZ¡ = 0.4 m A
Zvn‡j, 10 †m‡K‡Û Zi‡½i AwZµvš— `~iZ¡ = m
	= 200m
gva¨g I ZvcgvÎv cwieZ©‡bi mv‡_ mv‡_ k‡ãi †eM cwiewZ©Z nq| gva¨‡gi cwieZ©b n‡j gva¨‡gi w¯’wZ¯’vcKZvi cwieZ©b N‡U| gva¨‡gi w¯’wZ¯’vcK ¸Yv¼ †e‡o †M‡j k‡ãi †eM e„w× cvq| Avevi gva¨‡gi w¯’wZ¯’vcK ¸Yv¼ K‡g †M‡j k‡ãi †eMI K‡g hvq| G Kvi‡Y evqy‡Z k‡ãi †eM Kg, Zi‡j Zvi †P‡q †ewk Avi KwVb c`v‡_© me‡P‡q †ewk|
Avevi, ZvcgvÎv †e‡o †M‡j kã Zi‡½i KYv¸‡jvi K¤úb †e‡o hvq A_©vr KYv¸‡jvi MwZkw³ e„w× cvq| GB Ae¯’vq gva¨‡gi KYv¸‡jv `ª“Z Kw¤úZ n‡Z cv‡i| d‡j kã Zi‡½i †eM †e‡o hvq| G Kvi‡Y wbæ ZvcgvÎvq k‡ãi †eM Kg Ges ZvcgvÎv evovi mv‡_ mv‡_ k‡ãi †eMI e„w× cvq|
ZvcgvÎvi mv‡_ k‡ãi †e‡Mi MvwYwZK m¤úK©
v = (332 + 0.6)ms1, 0 ZvcgvÎvq evqy‡Z k‡ãi †eM 332ms1 Ges cÖwZ 1C ZvcgvÎv e„w×‡Z ev n«v‡m evZv‡m k‡ãi †eM 0.6ms1 K‡i e„w× ev n«vm cvq|
 wb‡Pi wPÎwU j¶¨ K‡iv Ges cÖkœ¸‡jvi DËi `vI : 



gvBkv S Ae¯’vb n‡Z kã Ki‡j 0.29 sec ci cÖwZaŸwb ïb‡Z cvq|	  [Mfb©‡g›U j¨ve‡iUix nvB ¯‹zj, gqgbwmsn]
K.	K¤úvsK Kv‡K e‡j? 	1
L.	kã GKwU Aby‰`N©¨ Zi½ e¨vL¨v K‡iv| 	2
M.	Dc‡iv³ Z‡_¨i Av‡jv‡K H w`‡bi ZvcgvÎv wbY©q K‡iv|  	3
N.	gvBkv S Ae¯’vb cÖwZdj‡Ki w`‡K m‡e©v”P KZ `~iZ¡ AwZµg Ki‡jI †m Zvi Drcbœ k‡ãi cÖwZaŸwb ïb‡Z cv‡e? MvwYwZKfv‡e we‡k­lY K‡iv| 	4
60 bs cÖ‡kœi DËi
 cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j| A
 kã Zi½ gva¨‡gi KYv¸‡jvi mvg‡b †cQ‡b Zi‡½i MwZi w`‡Ki mgvš—iv‡j cÖevwnZ nq| gva¨‡gi ms‡KvPb I cÖmviY wb‡q k‡ãi Zi½ ˆ`N©¨ MwVZ| ZvB kã GKwU Aby‰`N©¨ Zi½| A
 GLv‡b, A
	Drm n‡Z cÖwZdj‡Ki `~iZ¡, d = 40m
	cÖwZaŸwb †kvbvi cÖ‡qvRbxq mgq, t = 0.29s
awi, k‡ãi †eM = v
H w`‡b evqyi ZvcgvÎv,  = ?
Avgiv Rvwb,
	v = 
 ev, v =  
	= 275.87 ms1
Avgiv Rvwb, 0C ZvcgvÎvq k‡ãi †eM 332ms1|
 k‡ãi †eM (332  275.86)m ev 56.14 ms1 n«vm †c‡q‡Q|
GLb, 1C ZvcgvÎv e„w× ev n«v‡m 0.6ms1 k‡ãi †eM e„w× ev n«vm cvq|
 0.6 ms1 k‡ãi †eM n«vm †c‡j ZvcgvÎv n«vm cvq = 1C
 56.14 ms1 k‡ãi †eM n«vm †c‡j ZvcgvÎv n«vm cvq
	= 
	= 93.567C
 H w`b evqyi ZvcgvÎv wQj = 0C  93.567C
	     =  93.567C (Ans.)
myZivs gvBkvi c‡¶ †Kv‡bv cÖwZaŸwb ïb‡Z cvIqv Am¤¢e|]
[we:`ª: evqyi ZvcgvÎv  93.567C LyeB wbæ ZvcgvÎv| GB ZvcgvÎvq gvby‡li †c­v‡Uvc­vRg ch©š— R‡g hv‡e|
 g‡b Kwi, gvBkv cÖwZdjK †_‡K me©wbæ d `~i‡Z¡ _vK‡j cÖwZaŸwb ïb‡Z cv‡e| A


Avgiv Rvwb, cÖwZaŸwb †kvbvi †¶‡Î g~j kã I cÖwZaŸwbi ga¨eZ©x mgq 0.1s nIqv cÖ‡qvRb|
GLv‡b, ÔMÕ Ask n‡Z cvB, k‡ãi †eM, v = 275.86ms1
	mgq, t = 0.1s
Avgiv Rvwb,
	v = 
ev, d = 
ev, d = 
	= 13.793m
 GB †¶‡Î S Ae¯’vb †_‡K gvBkvi m‡e©v”P `~iZ¡ n‡e = 40  13.793m
= 26.207 m
myZivs gvBkv S Ae¯’vb †_‡K cÖwZdj‡Ki w`‡K m‡e©v”P 26.207m `~iZ¡ AwZµg Ki‡jI †m Zvi Drcbœ k‡ãi cÖwZaŸwb ïb‡Z cv‡e|
 †jvnvi ˆZwi GKwU duvcv b‡ji GK cÖv‡š— GKRb kÖwgK nvZzwo Øviv GKwU AvNvZ Ki‡j Aci cÖv‡š—i kÖwgK 0.25s Aš—i `ywU kã ïb‡Z cvq| H mg‡qi evqyi ZvcgvÎv wQj 20C| cvwb I †jvnvi g‡a¨ w`‡q kã Zi‡½i †eM h_vµ‡g 1450ms1 I 5130ms1| 	 [we`¨vgqx miKvwi evwjKv D”P we`¨vjq, gqgbwmsn]
K.	cxob Kx? 	1
L.	Nwoi KuvUvi MwZ ch©vqe„Ë MwZ, ¯ú›`b MwZ bq †Kb? 	2
M.	†jvnvi cvBcwUi ˆ`N©¨ KZ wQj wbY©q K‡iv|  	3
N.	DÏxc‡Ki cvBcwU cvwb Øviv c~Y© _vK‡j Hiƒc `ywU kã ïb‡Z cv‡e wK? MvwYwZK hyw³mn we‡k­lY K‡iv|  	4 
61 bs cÖ‡kœi DËi
 evwn¨K e‡ji cÖfv‡e †Kv‡bv e¯—yi g‡a¨ weK…wZi m„wó n‡j w¯’wZ¯’vcKZvi Rb¨ e¯—yi wfZ‡i GKwU cÖwZ‡iva e‡ji D™¢e nq| e¯—yi wfZi GKK †¶Îd‡j j¤^fv‡e D™¢~Z G cÖwZ‡ivaKvix ej‡K cxob e‡j| A
 Nwoi KuvUv MwZc‡_i wbw`©ó †Kv‡bv we›`y‡K wbw`©ó mgq cici (60s, 1 hour, 12 hour) GKB w`K †_‡K AwZµg K‡i| ZvB Nwoi KuvUvi MwZ ch©ve„Ë MwZ| ¯ú›`b MwZi †¶‡Î e¯‘ ch©vqKv‡ji A‡a©K mgq GK w`‡K Ges evwK A‡a©K mgq c~e©MwZi wecixZ w`‡K P‡j| †h‡nZz Nwoi KuvUv Gi ch©vqKv‡ji cy‡iv mgq GKB †KŠwYK w`‡K †Nv‡i, †m‡nZz Gi MwZ ¯ú›`b MwZ bq| ¯ú›`b MwZ m¤úbœ KYvi MwZc_ †Lvjv mij ev eµiLv nq, wKš‘ Nwoi KuvUvi MwZc_ e„ËvKvi hv e× eµ‡iLv| AZGe, ejv hvq †h, Nwoi KuvUvi MwZ ch©ve„Ë MwZ n‡jI ¯ú›`b MwZ bq|
 38(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: 92.18 m
 GLv‡b, †jvnvi k‡ãi †eM, vi = 5130 ms1 A
cvwb‡Z k‡ãi †eM, vw = 1450 ms1
cvB‡ci ˆ`N©¨, L = 92.18 m (ÔMÕ n‡Z cÖvß)
†jvnvi ga¨ w`‡q L = 92.18m cwigvY `~iZ¡ AwZµg Ki‡Z k‡ãi cÖ‡qvRbxq mgq, ti =  =  = 0.018s
Avevi, cvwbi ga¨ w`‡q  L = 92.18m cwigvY `~iZ¡ AwZµg Ki‡Z cÖ‡qvRbxq mgq, tw =  =  = 0.0635 s
Zvn‡j G mgqKvjØ‡qi e¨eavb = (0.0635  0.018)s
	 = 0.0455 s < 0.1s
†h‡nZz gw¯—‡®‹ kÖe‡Yi Abyf‚wZ 0.1s mgqKvj ch©š— †_‡K hvq, myZivs  kãØq 0.0455 s e¨eav‡b kÖwg‡Ki Kv‡b Dcw¯’Z nIqvq †jvnvi cvBcwU cvwb Øviv c~Y© _vK‡j kÖwgK Hiƒc `ywU kã ïb‡Z cv‡e bv|
 wbw`©ó Drm n‡Z m„ó k‡ãi evqy‡Z Zi½
[image: ]
evqyi ZvcgvÎv 20C
cvwb‡Z k‡ãi †eM 1450ms1
 [Kzwgj­v gWvb© nvB ¯‹zj]
K.	Zi½‰`N©¨ wK?	1
L.	cyi“‡li Mjvi ¯^i †gvUv wKš‘ bvix I wkï‡`i Mjvi ¯^i Zx¶è †Kb?	2
M.	evqy‡Z kã Zi‡½i Zi½‰`N©¨ wbY©q K‡iv| 	3
N.	evqyi Zzjbvq cvwb‡Z m„ó k‡ãi Zi½‰`‡N©¨i wKiƒc cwieZ©b n‡e MvwYwZKfv‡e we‡k­lY K‡iv| 	4
62 bs cÖ‡kœi DËi
 Zi½ mÂvjYKvix †Kv‡bv KYvi GKwU c~Y© ¯ú›`b m¤úbœ n‡Z †h mgq jv‡M, †mB mg‡q Zi½ †h `~iZ¡ AwZµg K‡i Zv‡K Zi½‰`N©¨ e‡j|
 gvby‡li Mjvi ¯^ih‡š¿ `yÕ†Uv c`©v Av‡Q, hv ¯^iZš¿x ev †fvKvj KW© bv‡g cwiwPZ| GB †fvKvj K‡W©i K¤ú‡bi d‡j Mjv †_‡K kã wbM©Z nq Ges gvbyl K_v e‡j| eq¯‹ cyi“l‡`i †fvKvj KW© eq‡mi m‡½ m‡½ `„p n‡q c‡o| wKš‘ bvix I wkïi †fvKvj KW© `„p _v‡K bv, d‡j eq¯‹ cyi“l‡`i Mjvi ¯^‡ii K¤úv¼ Kg Ges bvix I wkï‡`i ¯^‡ii K¤úv¼ †ewk nq| ZvB cyi“l‡`i Mjvi ¯^i †gvUv wKš‘ bvix I wkïi KÉ¯^i Zx²|
 DÏxcK Abyhvqx, A
evqy‡Z kã Zi‡½i 2wU ms‡KvPb I cÖmvi‡bi ˆ`N©¨ 80 cm
 GKwU  ms‡KvPb I cÖmvi‡bi ˆ`N©¨ = 
	= 40 cm
Avgiv Rvwb, cvkvcvwk GKwU ms‡KvPb I cÖmviY wb‡q GKwU K¤úb m¤úbœ nq|
 Zi½wUi Zi½‰`N©¨ 	= 1wU ms‡KvPb + 1wU cÖmviY
	= 40 cm (Ans.)
 GLv‡b,
	evqyi ZvcgvÎv 20C
	 evqy‡Z k‡ãi †eM, va = 344 ms–1
	Ges evqy‡Z k‡ãi Zi½‰`N©¨, a = 40 cm [ÔMÕ n‡Z cÖvß]
	= 0.4 m
Avevi cvwb‡Z k‡ãi †eM, vw = 1450 ms–1
Dfq gva¨‡g k‡ãi K¤úv¼ mgvb KviY gva¨‡gi Dci Bnv wbf©i K‡i bv wbf©i K‡i Dr‡mi Dci|
Ges cvwb‡Z k‡ãi Zi½‰`N©¨ w
Avgiv Rvwb, f =  =  = 860 Hz
Avevi, f = 
ev, w =  = 
	= 1.69 m
 cvwb‡Z k‡ãi Zi½‰`N©¨ evqyi Zzjbvq A‡bK †e‡o hvq|
 evqyi Zzjbvq cvwb‡Z kã Zi½‰`N©¨ e„w× = (1.69 – 0.4) m 
	= 1.29 m
 wmnve cÖwZdjK c„ô †_‡K GKwU wbw`©ó `~i‡Z¡ `uvwo‡q 20C ZvcgvÎvq kã Kivq 1.25 †m‡KÛ c‡i cÖwZaŸwb ïb‡Z †cj| wKš‘ c‡ii w`b wVK GKB RvqMvq `uvwo‡q kã Kivq 1.19 †m‡KÛ c‡i cÖwZaŸwb ïb‡Z †cj| welqwU Zvi Kv‡Q A¯^vfvweK g‡b nIqvq c‡ii w`b wk¶‡Ki wbKU Rvb‡Z KviY Rvb‡Z PvBj|
[miKvwi wc.Gb. evwjKv D”P we`¨vjq, ivRkvnx]
K.	†jvnv‡Z k‡ãi `ª“wZ KZ?	1
L.	k‡ãvËi Zi‡½i e¨envi wjL|	2
M.	wmnve cÖwZdjK c„ô †_‡K KZ `~i‡Z¡ `uvwo‡q wQj †ei K‡iv| 	3
N.	`~iZ¡ GKB nIqv m‡Ë¡I cÖwZaŸwb ïb‡Z mg‡qi e¨eav‡bi KviY MvwYwZKfv‡e we‡k­lY K‡iv|	4
63 bs cÖ‡kœi DËi
 20C ZvcgvÎvq †jvnv‡Z k‡ãi `ª“wZ 5130 ms–1|
 k‡ãvËi Zi‡½i e¨envi wb‡P †`qv n‡jv
i. 	mgy‡`ªi MfxiZv wbY©‡q
ii. 	Kvc‡oi gqjv cwi®‹vi Ki‡Z
iii. 	†ivM wbY©‡q
iv. 	wPwKrmv‡¶‡Î
v. 	avZe wcÊ ev cv‡Z m~²Zg dvUj AbymÜv‡b
vi. 	my² B‡jKUªwbK hš¿cvwZ cwi®‹vi Kivi Kv‡R
vii. 	¶wZKi †ivMRxevYy aŸs‡mi Kv‡R|
 †`Iqv Av‡Q,
	evqyi ZvcgvÎv,  = 20C
 20C ZvcgvÎvq k‡ãi †eM, v	= (332 + 0.6  20) ms–1
	= 344 ms–1
cÖwZaŸwb †kvbvi mgq, t = 1.25 s
cÖwZdjK c„ô †_‡K wmnv‡ei `~iZ¡, d = ?
Avgiv Rvwb, d = 
	=  m
	= 215 m (Ans.)
 ÔMÕ Ask n‡Z cvB,
cÖwZdjK c„ô †_‡K wmnv‡ei `~iZ¡, d = 215 m
c‡ii w`b cÖwZaŸwb †kvbvi mgq, t1 = 1.19s
c‡ii w`b k‡ãi †eM v1 n‡j,
v1 = 
	=  ms–1
	= 361.34 ms–1
Hw`b evqyi ZvcgvÎv 1 n‡j,
v1 = 332 + 0.61
ev, 361.34 – 332 = 0.61
 1 = 
	= 48.9C
wKš‘ c~‡e©i w`b evqyi ZvcgvÎv wQj,  = 20C
†`Lv hv‡”Q, 1 > 
AZGe, evqyi ZvcgvÎv †e‡o hvIqvq k‡ãi †eM e„w×i Rb¨ wmnve GKB `~i‡Z¡ `vwo‡q Kg mg‡q cÖwZaŸwb ïb‡Z †c‡qwQj|
 XvKv †eZvi †K›`ª wgwWqvg I‡q‡f 350Hz G ivZ bqUvq msMxZvbyôvb m¤úÖPvi K‡i| †iwWI Zi½ †eM 3  108 ms–1| cvwb‡Z m„ó Aci GKwU Zi‡½i Zi½‰`N©¨ †iwWI Zi½wUi GK kZvsk|	A  [PÆMÖvg miKvwi evwjKv D”P we`¨vjq, PÆMÖvg]
K.	k‡ãi cÖvej¨ Kx?	1
L.	Nwoi KuvUvi MwZ ch©ve„Ë MwZ-e¨vL¨v Ki|	2
M.	†iwWI Zi½wUi Zi½‰`N©¨ wbY©©q Ki| 	3
N.	cvwb‡Z k‡ãi †eM 1450 ms–1 n‡j †iwWI Zi½wUi K¤úv¼ cvwb‡Z m„ó Zi‡½i K¤úv‡¼i KZ¸Y-MvwYwZKfv‡e we‡k­lY Ki| 	4
64 bs cÖ‡kœi DËi
 kã we¯—v‡ii Awfgy‡L j¤^fv‡e ivLv GKK †¶Îd‡ji ga¨ w`‡q cÖwZ †m‡K‡Û †h cwigvY kãkw³ cÖevwnZ nq ZvB n‡jv k‡ãi cÖvevj¨| 
 Nwoi KuvUv MwZc‡_i wbw`©ó †Kv‡bv we›`y‡K wbw`©ó mgq cici (60s, 1 hour, 12 hour) GKB w`K †_‡K AwZµg K‡i| ZvB Nwoi KuvUvi MwZ ch©ve„Ë MwZ| ¯ú›`b MwZi †¶‡Î e¯‘ ch©vqKv‡ji A‡a©K mgq GK w`‡K Ges evwK A‡a©K mgq c~e©MwZi wecixZ w`‡K P‡j| †h‡nZz Nwoi KuvUv Gi ch©vqKv‡ji cy‡iv mgq GKB †KŠwYK w`‡K †Nv‡i, †m‡nZz Gi MwZ ¯ú›`b MwZ bq| ¯ú›`b MwZ m¤úbœ KYvi MwZc_ †Lvjv mij ev eµiLv nq, wKš‘ Nwoi KuvUvi MwZc_ e„ËvKvi hv e× eµ‡iLv| AZGe, ejv hvq †h, Nwoi KuvUvi MwZ ch©ve„Ë MwZ n‡jI ¯ú›`b MwZ bq|
 2(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: 857.143  103 m
 2(N)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc|
DËi: 2.06  103 ¸Y|
 P gva¨‡g `ywU wfbœ Drm n‡Z m„ó kãØ‡qi K¤úv¼ 340Hz Ges 400Hz| G‡`i Zi½ ˆ`‡N©¨i cv_©K¨ 0.165m| Aci GKwU gva¨g Q †Z k‡ãi †eM 40ms1|
[gvZ…cxV miKvix evwjKv D”P we`¨vjq, Puv`cyi]
K.	ZvcaviY ¶gZv Kx?	1
L.	ev®úvqb I ùzU‡bi g‡a¨ PviwU cv_©K¨ wjL| 	2
M.	P gva¨‡g k‡ãi †eM wbY©q K‡iv|  	3
N.	gva¨gØ‡q GKB k‡ãi Zi½‰`‡N©¨i cv_©K¨ 0.1m n‡j Z½wUi 80 evi K¤ú‡b Q gva¨‡g 124m †h‡Z cvi‡e wKbv MvwYwZK we‡k­l‡Yi gva¨‡g gZvgZ `vI|  	4
65 bs cÖ‡kœi DËi
 †Kv‡bv e¯‘i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e¯‘i ZvcaviY ¶gZv e‡j|
 ev®úvqb I ùzU‡bi g‡a¨ cv_©K¨:
	ev®úvqb
	ùzUb

	i.	†h‡Kvb ZvcgvÎvq Zi‡ji ïaygvÎ DcwiZj †_‡K ax‡i ax‡i ev‡®ú cwiYZ nIqvi cÖwµqv‡K ev®úvqb e‡j| 
	i.	Zvc cÖ‡qv‡M GKwU wbw`©ó ZvcgvÎvq Zi‡ji mKj ¯’vb †_‡K `ª“Z ev‡®ú cwiYZ nIqvi NUbv nj ùzUb| 

	ii.	ev®úvqb N‡U mvaviY K¶ ZvcgvÎvq ev wbæZi ZvcgvÎvq| 
	ii.	ùzUb N‡U Zi‡ji ùzUbv‡¼i ZvcgvÎvq| 

	iii.	ev®úvq‡bi nvi ZvcgvÎvi Dci wbf©i K‡i|
	iii.	ùzU‡bi gvb Pv‡ci Dci wbf©i K‡i|

	iv.	ev®úPvc mvaviY evqygÊjxq Pv‡ci mgvb nq|
	iv.	ev®úPvc mvaviY evqygÊjxq Pv‡ci †P‡q †ewk nq|


 4(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: 374 ms–1
 4(N)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc|
DËi: Zi½wU 124 m †h‡Z cvi‡e bv|
 K‚‡c wbw¶ß GKwU cv_i cvwbi DcwiZ‡j 29.4 ms1 †e‡M AvNvZ K‡i| cv_iwU wb‡¶‡ci 3.33 s c‡i cvwbi kã †kvbv †M‡jv| D‡j­L¨ †h 0C ZvcgvÎvq evZv‡m k‡ãi †eM 332ms1|
[ivRkvnx K‡jwR‡qU ¯‹zj]
K.	hvwš¿K Zi½ Kx?	1
L.	evqy gva¨g A‡c¶v cvwb‡Z k‡ãi †eM †ewk †Kb?	2
M.	Kz‡ci MfxiZv wbY©q K‡iv|	3
N.	DÏxc‡Ki NUbvq k‡ãi MwZ‡e‡Mi †Kv‡bv cwieZ©b N‡U‡Q Kx? we‡k­lY K‡iv| 	4
66 bs cÖ‡kœi DËi
 †h ch©ve„Ë Av‡›`vjb KwVb, Zij ev M¨vmxq gva¨‡gi GK¯’vb †_‡K Ab¨ ¯’v‡b kw³ mÂvwjZ K‡i wKš‘ gva¨‡gi KYv¸‡jv‡K ¯’vqxfv‡e ¯’vbvš—wiZ K‡i bv Zv‡K hvwš¿K Zi½ e‡j|
 evqy A‡c¶v cvwbi NbZ¡ †ewk nIqvq cvwb‡Z k‡ãi †eM †ewk
Avgiv Rvwb, kã mÂvj‡bi Rb¨ gva¨‡gi cÖ‡qvRb Ges evqyi Zzjbvq cvwbi w¯’wZ¯’vcKZv ag© A‡bK †ewk| ZvB GKB K¤úv‡¼i kã hLb evqy I cvwbi ga¨ w`‡q Mgb K‡i, ZLb evqyi Zzjbvq cvwb‡Z m„ó Zi½‰`N©¨ e„nËi gv‡bi nq| ZvB v =  m~Îvbymv‡i, K¤úv¼ () aª“e _vKvq evqy A‡c¶v cvwb‡Z k‡ãi †eM †ewk nq|
 40(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: 44.1 m
 40(N)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc|
DËi: 198.36 ms–1 n«vm †c‡q‡Q
 `yBwU mgvš—ivj cvnv‡oi gv‡S `uvwo‡q wn‡gj e›`yK †_‡K ¸wj Qyuoj| †m 2s ci cÖ_g cÖwZaŸwb Ges 2.5 s ci wØZxq cÖwZaŸwb ïbj| †mw`b evqygÊ‡ji ZvcgvÎv wQj 25C|
A  [e¸ov wRjv ¯‹zj, e¸ov]
K.	Zi½ Kx?	1
L.	cyi“‡li Mjvi ¯^i †gvUv wKš‘ bvix‡`i Mjvi ¯^i Zx¶è †Kb? e¨vL¨v K‡iv|	2
M.	cvnvo `yBwUi ga¨Kvi `~iZ¡ wbY©q K‡iv| 	3
N.	wn‡gj KZ mgq ci Z…Zxq cÖwZaŸwb ïb‡Z †c‡jv? MvwYwZKfv‡e we‡k­lY K‡iv| 	4
67 bs cÖ‡kœi DËi
 †h ch©ve„Ë Av‡›`vjb †Kv‡bv Ro gva¨‡gi GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvwjZ K‡i wKš‘ gva¨‡gi KYv¸‡jv‡K ¯’vqxfv‡e ¯’vbvš—wiZ K‡i bv ZvB Zi½| A
 gvby‡li Mjvi ¯^ih‡š¿ `yÕ†Uv c`©v Av‡Q, hv ¯^iZš¿x ev †fvKvj KW© bv‡g cwiwPZ| GB †fvKvj K‡W©i K¤ú‡bi d‡j Mjv †_‡K kã wbM©Z nq Ges gvbyl K_v e‡j| eq¯‹ cyi“l‡`i †fvKvj KW© eq‡mi m‡½ m‡½ `„p n‡q c‡o| wKš‘ bvix I wkïi †fvKvj KW© `„p _v‡K bv, d‡j eq¯‹ cyi“l‡`i Mjvi ¯^‡ii K¤úv¼ Kg Ges bvix I wkï‡`i ¯^‡ii K¤úv¼ †ewk nq| ZvB cyi“l‡`i Mjvi ¯^i †gvUv wKš‘ bvix I wkïi KÉ¯^i Zx²| A
 8(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: 780.75 m 
 
[image: ]
DÏxcK Abymv‡i, A
cÖ_g cÖwZaŸwb †kvbvi mgq, t1 = 2s
wØZxq cÖwZaŸwb †kvbvi mgq, t2 = 2.5s
awi, wn‡gj cvnvo `ywUi gv‡S A we›`y‡Z `uvwo‡q Av‡Q|
myZivs Z…Zxq cÖwZaŸwb ïb‡Z n‡j 2q cÖwZaŸwb‡K 1g cvnv‡o cÖwZdwjZ n‡q cybivq A we›`y‡Z Avm‡Z n‡e|
A_©vr, Z…Zxq cÖwZaŸwb †kvbvi mgq = t3
= cÖ_g cÖwZaŸwb †kvbvi mgq + wØZxq cÖwZaŸwb †kvbvi mgq
= t1 + t2
= 2 + 2.5
= 4.5 s
 4.5 s ci wn‡gj Z…Zxq cÖwZaŸwb ïb‡Z cv‡e|
 `yBwU mgvš—ivj cvnv‡oi gv‡S `uvwo‡q GK e¨w³ e›`yK n‡Z ¸wj †Qvovi 5s ci cÖ_g cÖwZaŸwb Ges 7s ci wØZxq cÖwZaŸwb ïb‡Z cvq| H w`b evqyi ZvcgvÎv wQj 30C|
A  [†bvqvLvjx wRjv ¯‹zj]
K.	Zi½‰`N©¨ wK? 	1
L.	ÒAv‡jv GKwU AbycÖ¯’ Zi½Ó e¨vL¨v K‡iv| 	2
M.	cvnvo `ywUi ga¨eZ©x `~iZ¡ wbY©q K‡iv|  	3
N.	e›`yK Øviv m„ó k‡ãi K¤úv¼ 500Hz n‡j, cvnvoØ‡qi ga¨eZ©x `~iZ¡ AwZµg Ki‡Z kã Zi½ KZ¸‡jv c~Y© ¯ú›`b m¤úbœ Ki‡e? we‡k­lY K‡iv| 	4
68 bs cÖ‡kœi DËi
 Zi½ mÂvjYKvix †Kv‡bv KYvi GKwU c~Y© ¯ú›`b m¤úbœ n‡Z †h mgq jv‡M, †mB mg‡q Zi½ †h `~iZ¡ AwZµg K‡i Zv‡K Zi½‰`N©¨ e‡j| A
 Av‡jvK Zi½ K¤ú‡bi w`‡Ki mv‡_ j¤^fv‡e AMÖmi nq e‡j Av‡jv GKwU AbycÖ¯’ Zi½| GLv‡b Av‡jvK mÂvjbKvix Zwor †PŠ¤^Kxq †¶‡Îi K¤ú‡bi w`K Zi‡½i MwZi w`‡Ki mv‡_ AvovAvwo ev cÖ¯’ eivei _v‡K| GB Kvi‡Y Av‡jv GKwU AbycÖ¯’  Zi½| A
 8(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: 2100m
 †`Iqv Av‡Q, A
	K¤úvsK, f = 500Hz 
	ÔMÕ Ask n‡Z cvB, k‡ãi †eM,  = 350ms–1
	cvnvoØ‡qi ga¨eZ©x `~iZ¡, d = 2100m 
	awi, Zi½ ˆ`N©¨ = 
	Avgiv Rvwb,
	v = f
	ev,  = 
	= 
	= 0.7m
Avgiv Rvwb, 1wU c~Y© ¯ú›`‡bi mg‡q Zi‡½i AwZµvš— `~iZ¡ = Zi½ ˆ`N©¨  = 0.7m
 0.7m `~iZ¡ AwZµ‡g c~Y© ¯ú›`b msL¨v = 1
 1m `~iZ¡ AwZµ‡g c~Y© ¯ú›`b msL¨v =  
 2100m (ÔMÕ n‡Z) `~iZ¡ AwZµ‡g c~Y© ¯ú›`b msL¨v =   2100
	= 3000
AZGe, cvnvoØ‡qi ga¨eZ©x `~iZ¡ AwZµg Ki‡Z kã Zi½ 3000wU c~Y© ¯ú›`b m¤úbœ Ki‡e|  
 GKwU duvcv †jvnvi cvB‡ci GK cÖv‡š— kã Ki‡j Aci cÖv‡š— 0.54 s mgq e¨eav‡b `ywU kã †kvbv hvq| †jvnv‡Z k‡ãi †eM 5121 ms1|	A  [K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi]
K.	dv‡ibnvBU †¯‹‡j DaŸ© w¯’iv‡¼i gvb wjL|	1
L.	MjYv‡¼i Dci Pv‡ci cÖfve e¨vL¨v K‡iv|	2
M.	cvB‡ci ˆ`N©¨ wbY©q K‡iv| 	3
N.	evqyi ZvcgvÎv 30C n‡j KZ mgq ci 2q kãwU †kvbv hv‡e? MvwYwZK we‡k­lY K‡iv| 	4
69 bs cÖ‡kœi DËi
 dv‡ibnvBU †¯‹‡j DaŸ© w¯’iv¼ 212F. A
 KwVb †_‡K Zi‡j iƒcvš—‡ii mgq †hme c`v‡_©i AvqZb n«vm  cvq (†hgb eid), Pvc evo‡j Zv‡`i Mjbv¼ K‡g hvq A_©vr Kg ZvcgvÎvq M‡j| KviY, ewa©Z Pvc AvqZb n«v‡mi myweav K‡i †`q| Avevi KwVb †_‡K Zi‡j iƒcvš—‡ii mgq †hme  c`v‡_©i AvqZb †e‡o hvq  (†hgb †gvg), Pvc evo‡j Zv‡`i Mjbv¼ †e‡o hvq A_©vr †ewk ZvcgvÎvq M‡j| ewa©Z Pv‡ci  d‡j AvqZb e„w×‡Z Amyweav N‡U| A_©vr c`©v‡_©i Dci Pv‡ci n«vm-e„w×i Rb¨ Mjbv¼ cwiewZ©Z nq| A
 38(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: 199.136 m
 †`qv Av‡Q, A
†jvnv‡Z k‡ãi †eM, v1 = 5121 ms–1
cvB‡ci ˆ`N©¨, L = 199.14 m [M n‡Z]
†jvnv‡Z kã ïb‡Z cÖ‡qvRbxq mgq t1 n‡j
t1 = 
	=  = 0.0385
Avevi, 0C ZvcgvÎv k‡ãi †eM, = 332 ms–1
 30C G ZvcgvÎvq k‡ãi †eM, v2 = 332 + 30  0.6
	= 350 ms–1
evqy‡Z kã ïb‡Z cÖ‡qvRbxq mgq t2 n‡j
t2 = 
	=  = 0.568 s
A_©vr 30C G evqy‡Z kãwU = (0.568 – 0.038)
	    = 0.53 s ci †kvbv hv‡e|
 GK e¨w³ 30C ZvcgvÎvq GKwU DuPz †`qvj †_‡K 18m `~‡i `uvwo‡q Av‡Q| e¨w³wU D”P¯^‡i kã K‡iB †`qv‡ji wecixZ w`‡K 20 ms1 mg‡e‡M †`Š‡o 2.5m `~‡i D we›`y‡Z †cuŠQv‡jv|
A  [gva¨wgK I D”P gva¨wgK wk¶v †evW©, h‡kvi]
K.	nU¯úU Kx?	1
L.	 AvqZb GKwU ZvcgvwÎK ag© e¨L¨v K‡iv|	2
M.	ZvcgvÎv Kx cwigvY e„w× Ki‡j e¨w³wU me©wbæ mg‡q cÖwZaŸwb ïb‡e? 	3
N.	e¨w³wU D we›`y‡Z †cuŠQv‡bvi c~‡e©B cÖwZaŸwb ïb‡Z cv‡e wKbv we‡k­lY K‡iv|  	4
70 bs cÖ‡kœi DËi
 f‚ZvwË¡K cwieZ©‡bi d‡j KL‡bv KL‡bv g¨vMgv Dc‡ii w`‡K D‡V G‡m f‚-c„‡ôi LvwbK wb‡P Rgv nq| G mKj RvqMv nU¯úU bv‡g cwiwPZ| A
 ZvcgvÎvi ZviZ‡g¨i Rb¨ c`v‡_©i †h ag© wbqwgZ fv‡e cwiewZ©Z nq Ges GB cwieZ©b j¶¨ K‡i mnR I m~²fv‡e ZvcgvÎv wbiƒcb Kiv hvq †mB ag©‡KB c`v‡_©i ZvcgvwÎK ag© e‡j| ZvcgvÎv evov‡j c`v‡_©i AvqZb ev‡o Avevi ZvcgvÎv Kgv‡j c`v‡_©i AvqZb K‡g| Avevi, _v‡g©vwgUv‡ii g‡a¨ ZvcgvÎvi m~² cwieZ©‡b AvqZb cwieZ©b j¶¨ K‡i ZvcgvÎvi cvV wbY©q Kiv nq| ZvB AvqZb GKwU ZvcgvwÎK ag©| A
 GLv‡b, A
	†`qvj n‡Z †jvKwUi `~iZ¡, d = 18m
	30C ZvcgvÎvq k‡ãi †eM, v = (0.6  30 + 332) ms–1
	= 350 ms–1
	cÖwZaŸwb †kvbvi me©wbæ mgq, t = 0.1s
Avgiv Rvwb, v = 
	= 
	= 360 ms–1
k‡ãi †e‡Mi e„w× = (360 – 350) ms–1
	= 10 ms–1
k‡ãi †eM 0.6 ms–1 e„w×‡Z ZvcgvÎv e„w× nq = 1C
 k‡ãi †eM 10 ms–1 e„w×‡Z ZvcgvÎv e„w× = 
	= 16.67C
 ZvcgvÎv 30C †_‡K 16.67C e„w× Ki‡j e¨w³wU me©wbæ mg‡q cÖwZaŸwb ïb‡e|
 †`Iqv Av‡Q, A
	†jvKwUi †eM, v = 20 ms–1
	†jvKwUi AwZµvš— `~iZ¡, s = 2.5 m
	30C ZvcgvÎvq k‡ãi †eM, v = 350 ms–1
†jvKwUi D we›`y‡Z †cuŠQv‡Z t mgq jvM‡j
Avgiv Rvwb, t = 
	= 
	= 0.125 s
D we›`y‡Z k‡ãi cÖwZaŸwb †kvbvi †¶‡Î kã‡K
(18 m + 18m + 2.5 m) ev 38.5 m `~iZ¡ AwZµg Ki‡Z n‡e|
g‡b Kwi, GB `~iZ¡ AwZµg Ki‡Z k‡ãi t1 mgq jv‡M|
s = vt1
ev, 38.5 = 350  t1
ev, t1 = 
	= 0.11 sec. < 0.1 
†`Lv hv‡”Q, t1 < t
myZivs e¨w³wU D we›`y‡Z †cuŠQv‡bvi c~‡e©B cÖwZawb ïb‡Z cv‡e|
 wb‡Pi wP‡Îi Av‡jv‡K cÖkœ¸‡jvi DËi `vI:


Dfq gva¨‡gi K¤úv¼ 480 Hz Zi½ ˆ`‡N©¨i cv_©K¨ 2.4 m
A [wm‡jU miKvwi cvBjU D”P we`¨vjq, wm‡jU]
K.	k‡ãi ZxeªZv Kv‡K e‡j?	1
L.	K¤úb n‡jI mKj kã †kvbv hvq bv †Kb?	2
M.	P gva¨‡g k‡ãi †eM wbY©q Ki| 	3
N.	hw` Q gva¨‡gi K¤úv¼ 664Hz nq Z‡e Zi½wU 100 evi K¤ú‡b 50m `~iZ¡ AwZµg Ki‡Z cvi‡e Kx? gZvgZ `vI| 	4
71 bs cÖ‡kœi DËi
 myihy³ k‡ãi †h ˆewkó¨ w`‡q GKB cÖve‡j¨i Lv‡`i myi Ges Pov my‡ii g‡a¨ cv_©K¨ eySv hvq Zv‡K Zx¶èZv e‡j|  A
 gvby‡li kÖve¨Zvi mxgv 20 Hz †_‡K 20000 Hz ch©š—| A_©vr †Kv‡bv kã ïb‡Z n‡j Zvi K¤úvsK 20Hz †_‡K 20,000Hz Gi g‡a¨ n‡Z n‡e| ZvB K¤úb n‡jI K¤úvsK hw` 20Hz Gi Kg ev 20,000Hz Gi †P‡q †ewk n‡j †mB kã gvbyl ïb‡Z cvq bv| A
 †`Iqv Av‡Q, A
	Q gva¨‡g k‡ãi †eM, vQ = 348 ms1
	K¤úvsK,  = 480 Hz
Q gva¨‡g k‡ãi Zi½‰`N©¨ Q n‡j,
vQ =  = 480 Hz
ev, Q = 
	= 
	= 0.725 m
P gva¨‡g k‡ãi Zi½‰`N©¨ p n‡j,
		P Q  = 2.4 m
		   ev, P = (2.4 + 0.725)m
		= 3.125
 P gva¨‡g k‡ãi †eM vp n‡j,
		vp = p
		= (480  3.125) ms1
		vp = 1500 ms1 (Ans.)
 †`Iqv Av‡Q, A
	Q gva¨‡g Zi‡½i †eM, vQ = 348 ms1
	Q gva¨‡g Zi‡½i K¤úv¼, Q = 664 Hz
Q gva¨‡g Zi‡½i Zi½‰`N©¨ Q n‡j,
Rvwb, vQ =QQ 
	ev, Q = 
	= 
 Q = 0.524 m
A_©vr Zi½wU 1 K¤ú‡b AwZµg K‡i = 0.524 m
 Zi½wU 100 K¤ú‡b AwZµg K‡i = (0.524  100)m
			= 52.4m > 50 m
AZGe, Zi½wU 100 evi K¤ú‡b 50m `~iZ¡ AwZµg Ki‡Z cvi‡e|
 GKwU Kzqvi MfxiZv evqyi ZvcgvÎvq 5000cm. D³ ZvcgvÎvq evZv‡m k‡ãi †eM 340ms–1 
A [†dbx miKvwi cvBjU D”P we`¨vjq]
K.	cÖwZaŸwb wK?	1
L.	mKj cÖwZdwjZ kã †kvbv hvq bv †Kb?	2
M.	†mjwmqvm †¯‹‡j I †Kjwfb †¯‹‡j D³ ¯’v‡bi ZvcgvÎv †ei Ki? 	3
N.	Kzqvi gy‡L kã Ki‡j cÖwZaŸwb ïb‡Z cv‡e wK? MvwYwZKfv‡e we‡k­lY Ki? 	4
72 bs cÖ‡kœi DËi
 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| A
 mKj cÖwZdwjZ kã †kvbv hvq bv KviY cÖwZdwjZ kã ïb‡Z n‡j g~j kã I cÖwZdwjZ k‡ãi †kvbvi ga¨eZ©x mg‡qi cv_©K¨ Aš—Z 0.1 †m‡KÛ nIqv cÖ‡qvRb| 0.1 †m‡K‡Ûi Kg n‡j cÖwZdwjZ kã‡K g~j kã †_‡K Avjv`v Kiv hvq bv| ZvB †h mKj †¶‡Î cÖwZdwjZ kã 0.1 †m‡K‡Ûi Av‡M wd‡i Av‡m †m mKj †¶‡Î cÖwZdwjZ kã †kvbv hvq bv| A
 g‡b Kwi, D³ ¯’v‡bi evqy ZvcgvÎv .
 ZvcgvÎvq evZv‡m k‡ãi †eM, v = 340 ms1 
Rvbv Av‡Q, 0C ZvcgvÎvq evZv‡m k‡ãi †eM, vo = 332 ms1 
Ges 0C ZvcgvÎv †_‡K cÖwZ 1C ZvcgvÎv e„w×i Rb¨ evZv‡m k‡ãi †eM 0.6 ms1 K‡i e„w× cvq| A
 v = v0 + 0.6
ev, 340 = 332 + 0.6
ev, 8 = 0.6
ev,  = 
  = 13.33C (Ans.) 
 †Kjwfb †¯‹‡j ZvcgvÎv n‡e = (13.33 + 273) K
		 = 286.33K (Ans.)
 †`Iqv Av‡Q, A
	Kzqvi MfxiZv, h = 5000 cm = 50 m
	k‡ãi †eM, v = 340 ms1
	Rvbv Av‡Q, kãvbyf‚wZi ¯’vwqZ¡Kvj, t = 0.1 sec
cÖwZaŸwb †kvbvi Rb¨ cÖ‡qvRbxq b~¨bZg `~iZ¡ d n‡j, 
d = 
	= m
	= 17 m
†`Lv hv‡”Q, h > d
AZGe, Kzqvi gy‡L kã Ki‡j cÖwZaŸwb †kvbv hv‡e| 
 wb‡Pi wPÎwU j¶ Ki:


A [†dbx miKvwi cvBjU D”P we`¨vjq]
K.	Zx²Zv Kv‡K e‡j?	1
L.	evqy A‡c¶v cvwb‡Z k‡ãi †eM †ekx †Kb?	2
M.	Kz‡ci cvwbi c„‡ôi MfxiZv KZ? 	3
N.	DÏxc‡Ki wP‡Îi ZvcgvÎvq 17.33m Mfx‡i †Kv‡bv K‚c †_‡K cÖwZaŸwb †kvbv hv‡e wKbv-MvwYwZK we‡k­l‡Yi gva¨‡g e¨vL¨v Ki| 	4
73 bs cÖ‡kœi DËi
 myihy³ k‡ãi †h ˆewkó¨ w`‡q GKB cÖve‡j¨i Lv‡`i myi Ges Pov my‡ii g‡a¨ cv_©K¨ eySv hvq Zv‡K Zx¶èZv e‡j|  A
 evqy A‡c¶v cvwbi w¯’wZ¯’vcKZv †ewk nIqvq cvwb‡Z k‡ãi †eM †ewk|
Avgiv Rvwb, kã mÂvj‡bi Rb¨ gva¨‡gi cÖ‡qvRb Ges evqyi Zzjbvq cvwbi w¯’wZ¯’vcKZv ag© A‡bK †ewk| ZvB GKB K¤úv‡¼i kã hLb evqy I cvwbi ga¨ w`‡q Mgb K‡i, ZLb evqyi Zzjbvq cvwb‡Z m„ó Zi½‰`N©¨ e„nËi gv‡bi nq| ZvB v =  m~Îvbymv‡i, K¤úv¼ () aª“e _vKvq evqy A‡c¶v cvwb‡Z k‡ãi †eM †ewk nq| A
 †`Iqv Av‡Q, A
	evqyi ZvcgvÎv, 28C 
	evqy‡Z ZvcgvÎv 0C †_‡K cÖwZ 1C e„w×i Rb¨ k‡ãi †eM 0.6 ms1 K‡i e„w× cvq| 
Rvbv Av‡Q, 0C ZvcgvÎvq k‡ãi †eM = 332 ms1
 28C ZvcgvÎvq k‡ãi †eM, v = (332 + 0.6  28) ms1
			= 348.8 ms1
cÖwZaŸwb †kvbvi mgq, t = 5 sec
K‚‡ci cvwbi c„‡ôi MfxiZv, h = ?
Avgiv Rvwb,
	h = 
	 = m
	 = 872 m (Ans.)
 †`Iqv Av‡Q, A
evqyi ZvcgvÎv 28C
ÔMÕ Ask n‡Z cvB, 28C ZvcgvÎvq k‡ãi 
	†eM, v = 348.8 ms-1
Rvbv Av‡Q, kãvbyf‚wZi ¯’vwqZ¡ Kvj, t = 0.1 sec
cÖwZaŸwb †kvbvi Rb¨ cÖ‡qvRbxq b~¨bZg `~iZ¡, d = ?
Avgiv Rvwb, d = 
	= m
	= 17.44 m
 Kz‡ci MfxiZv 17.44 m Gi †P‡q Kg n‡j cÖwZaŸwb †kvbv hv‡e bv|
wKš‘ †`Iqv Av‡Q, K‚‡ci MfxiZv 17.33m hv 17.44m Gi †P‡q Kg|
AZGe, DÏxc‡Ki wP‡Îi ZvcgvÎvq 17.33m Mfx‡i †Kv‡bv K‚c †_‡K cÖwZaŸwb †kvbv hv‡e bv| 
 ¯‹z‡ji mvg‡b 140 wgUvi `~‡i GKwU 10Zjv wewìs i‡q‡Q| GKRb QvÎ cÖwZw`b H wewìs †_‡K k‡ãi cÖwZaŸwb ï‡b cwi‡e‡ki ZvcgvÎv wbiƒcY K‡i| GKw`b wØcÖn‡i Rvbvjvi cv‡k `uvwo‡q †Rv‡o wPrKvi Kij Ges wKQy¶Y ci cÖwZaŸwb ïb‡Z †cj| iv‡Zi †ejv GKB cÖwµqvq cÖwZaŸwb ïb‡Z `ycyi †ejvi †P‡q 0.05 s mgq †ewk jvMj| H w`b wØcÖn‡i cwi‡e‡ki ZvcgvÎv wQj 30C|
	A [Kzwgj­v wRjv ¯‹zj]
K.	¯úk© ej Kv‡K e‡j?	1
L.	Zi‡½i ˆewkó¨¸‡jv wjL|	2
M.	wØcÖn‡i wPrKvi Kivi KZ¶Y ci cÖwZaŸwb ïb‡Z cv‡i? 	3
N.	iv‡Zi cwi‡e‡ki ZvcgvÎvi Kxiƒc cwieZ©b n‡q‡Q Zv MvwYwZKfv‡e wbY©q K‡iv| 	4
74 bs cÖ‡kœi DËi
 †h ej m„wói Rb¨ `yBwU e¯‘i cÖZ¨¶ ms¯ú‡k©i cÖ‡qvRb nq Zv‡K ¯úk© ej e‡j| A
 Zi‡½i ˆewkó¨ : (i) gva¨‡gi KYv¸‡jvi ¯ú›`b MwZi d‡j Zi½ m„wó nq wKš‘ KYv¸‡jvi ¯’vqx ¯’vbvš—i nq bv| (ii) hvwš¿K Zi½ mÂvj‡bi Rb¨ gva¨g cÖ‡qvRb| (iii) Zi½ GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvjb K‡i| (iv) Zi‡½i †eM gva¨‡gi cÖK…wZi Dci wbf©i K‡i| (v) Zi‡½i cÖwZdjb I cÖwZmiY Ges DcwicvZb N‡U| A
 Avgiv Rvwb, A
	0C ZvcgvÎv‡Z †eM 332 ms1 
 30C ZvcgvÎv‡Z †eM, v = 332 + 0.6  30 ev, 350 ms1
wewìs Gi `~iZ¡, d = 140 m
t s ci cÖwZaŸwb ïb‡Z cvi‡j 
Avgiv Rvwb, 2d = vt 
	ev, t = 
	ev, t = 
	ev, t = 0.8s (Ans.)
 ÔMÕ Ask n‡Z cvB, A
wØ-cÖn‡i cÖwZaŸwb ïb‡Z 0.8s mgq jv‡M,
 iv‡Z cÖwZaŸwb ïb‡Z 0.85s mgq jv‡M 
A_©vr, t1 = 0.85s
Avgiv Rvwb, 
	2d = v1t1 
	ev, v1 = 
	= 
	= 329.4117 ms1
A_©vr k‡ãi †e‡Mi n«vm (332  329.4117)
	ev, 2.588 ms1
 ZvcgvÎvi n«vm ev, 4.31C
A_©vr iv‡Z ZvcgvÎv 4.31C n«vm †c‡qwQj|
 †Kv‡bv †eZvi †K›`ª wgwWqvg I‡qf  350kHz G cÖwZw`b mKvj `kUvq bRi“j msMxZ Abyôvb m¤úÖPvi K‡i| †iwWI Zi½‡eM 3  108ms–1| cvwb‡Z m„ó Aci GKwU Zi‡½i Zi½ ˆ`N©¨ †iwWI Zi½wUi GK kZvsk Ges cvwb‡Z k‡ãi †eM 1450ms–1 |	 A [w`bvRcyi wRjv ¯‹zj]
K.	K¤úvsK Kv‡K e‡j?	1
L.	cvwbi †XD AbycÖ¯’ Zi½ †Kb? e¨vL¨v Ki|	2
M.	†iwWI Zi½wUi Zi½ ˆ`N©¨ wbY©q Ki| 	3
N.	†iwWI Zi½wUi K¤úvsK cvwb‡Z m„ó Zi½wUi K¤úvs‡Ki KZ¸Y MvwYwZKfv‡e we‡k­lY Ki| 	4
75 bs cÖ‡kœi DËi
 cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j| A
 cvwbi †XD AbycÖ¯’ Zi½| KviY GB Zi½ cvwbi KYvi ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq Ges Zi‡½ ch©vqµ‡g Zi½kxl© I Zi½cv` _v‡K| A
 2(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: 857.14m 
 2(N)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: 2068.92 ¸Y
 †jvnvi ˆZwi GKwU duvcv b‡ji GK cÖv‡š— GKRb kÖwgK nvZzox Øviv GKwU AvNvZ Ki‡j Aci cÖv‡š—i kÖwgK 2s Aš—i `ywU kã ïb‡Z cvq| H mg‡q evqyi ZvcgvÎv wQj 35C| cvwb I †jvnvi g‡a¨ k‡ãi †eM| 1450 ms–1 I 5130ms–1| 
A [we Gg ¯‹zj, ewikvj]
K.	cÖwZaŸwb wK?	1
L.	ZvcgvÎv e„w× †c‡j k‡ãi †eM e„w× cvq e¨vL¨v Ki|	2
M.	†jvnvi cvB‡ci ˆ`N©¨ KZ wQj? 	3
N.	DÏxc‡Ki cvBcwU cvwb Øviv c~Y© _vK‡j Hiƒc `ywU kã ïb‡Z cv‡e wKbv MvwYwZK we‡k­lY `vI| 	4
76 bs cÖ‡kœi DËi
 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| A
 ZvcgvÎv evovi mv‡_ mv‡_ gva¨‡gi AYyi MwZkw³ e„w× cvq| d‡j gva¨‡gi AYy¸‡jv mn‡RB Kw¤úZ n‡Z cv‡i| ZLb kã Zi½ `ª“Z AMÖmi nq| A_©vr k‡ãi †eM e„w× cvq| A
 38(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: 75.82 m
 GLv‡b, cvB‡ci ˆ`N©¨, L = 75.82 m [ÔMÕ n‡Z] A
	†jvnvq k‡ãi †eM, v1 = 5130 ms1
	cvwb‡Z k‡ãi †eM, v2 = 1450 ms1
†jvnvi ga¨ w`‡q L = 75.82 m  `~iZ¡ AwZµg Ki‡Z k‡ãi cÖ‡qvRbxq mgq,  =  = 0.0148 s
Avevi, cvwbi ga¨ w`‡q L = 75.82 m `~iZ¡ AwZµg  Ki‡Z k‡ãi cÖ‡qvRbxq mgq = =  = 0.0523 s
Zvn‡j, G mgqKvj Ø‡qi e¨eavb = (0.0523  0.148)s
	= 0.0375s < 0.1s
†h‡nZz gw¯—‡®‹ kÖe‡Yi Abyf‚wZ 0.1s mgqKvj ch©š— †_‡K hvq, myZivs, kãØq 0.0375 s mgq e¨eav‡b kÖwg‡Ki Kv‡b Dcw¯’Z nIqvq kÖwgKwU `ywU kã ïb‡Z cv‡e bv|



A  [Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv]
K.	k‡ãvËi Zi½ Kx?	1
L.	GKwU duvcv †jvnvi cvB‡ci GK cÖv‡š— GKwU kã Ki‡j Ab¨ cÖv‡š— `ywU kã †kvbv hvq †Kb?	2
M.	DÏxc‡Ki Zi½wUi Zi½ ˆ`N©¨ KZ? 	3
N.	we¯—vi wVK †i‡L Zi½wUi Zi½ ˆ`N©¨ A‡a©K Kiv n‡j K¤úvs‡Ki cwieZ©b Zi½wUi wPÎ AsKb K‡i e¨vL¨v K‡iv| 	4
77 bs cÖ‡kœi DËi
 †h Zi‡½i K¤úv¼ 20,000 Hz Gi †P‡q †ewk Zv‡K k‡ãvËi Zi½ e‡j|  A
 †jvnvi duvcv b‡ji wfZi evqyc~Y© _v‡K| GB b‡ji GK cÖv‡š— nvZzwo Øviv AvNvZ Ki‡j kã †jvnv I evqy Dfq gva¨‡g AMÖmi nq| †jvnv‡Z k‡ãi †eM evqyi †P‡q †ewk nIqvq †jvnv gva¨‡g kã cÖevwnZ n‡q cÖ_‡g Avgv‡`i Kv‡b †cuŠQvq| GKUz ci evqy gva¨‡g cÖevwnZ kãI Avgv‡`i Kv‡b †cuŠQvq| d‡j Aci cÖv‡š— `yevi kã †kvbv hvq| A
 †`Iqv Av‡Q, 
	Zi½ †eM,	v = 1450 ms1
	wPÎ n‡Z ch©vqKvj,	T = 1 ms
		    = 1  103s
	 K¤úv¼,	f = 
		  = 
		  = 1000 s1
Zi½‰`N©¨  n‡j, 
	    v = f
	ev,  = 
	        = 
	  = 1.45 m (Ans.)
 ÔMÕ n‡Z, K¤úv¼, f = 1000 Hz
	Zi½ ˆ`N©¨,  = 1.45 m
Zi½ ˆ`N©¨ A‡a©K Kiv n‡j wPÎwU wbæiƒc:


	 eZ©gv‡b Zi½‰`N©¨,  =  m
	= 0.725 m
wPÎ n‡Z, eZ©gv‡b ch©vqKvj, T = 0.5 ms
	= 0.5  103s
	 K¤úv¼, f = 
	= 
	= 2000s1
	= 2000 Hz = 2  1000 = 2f
A_©vr Zi½‰`N©¨ A‡a©K Kiv n‡j K¤úv¼ wØ¸Y n‡q hv‡e|  A
 GKwU cvnv‡oi c~e©w`‡K 17m `~‡i A Ae¯’vb Ki‡Q| Zvi 2km c~e©w`‡K B Ae¯’vb Ki‡Q| A wc¯—j †_‡K ¸wj Qyoj| B †m kã 5.65 †m‡KÛ ci ïbj Ges wKQy¶Y ci †m Avevi H kã ïbj| Avevi B ¸wj Qyoj| A †m kã ïbj 5.75 †m‡KÛ ci| A ïay GKeviB kã ïbj|
A  [MvRxcyi K¨v›Ub‡g›U †evW© Avš—t D”P we`¨vjq]
K.	ˆiwLK weea©b Kx?	1
L.	ev¯—e I Aev¯—e cÖwZwe‡¤^i cv_©K¨ †j‡Lv|	2
M.	H ¯’v‡b k‡ãi `ª“wZ wbY©q K‡iv| 	3
N.	B kã `yBevi ïb‡jI A †Kb GKevi ïbj Zv MvwYwZKfv‡e we‡k­lY K‡iv| 	4
77 bs cÖ‡kœi DËi
 we‡¤^i ˆ`N©¨ I j¶¨e¯‘i ˆ`‡N©¨i AbycvZ‡K ˆiwLK weea©b e‡j|  A
 ev¯—e I Aev¯—e cÖwZwe‡¤^i cv_©K¨ wbæiƒct A
	ev¯—e we¤^
	Aev¯—e we¤^

	(i) cÖwZdwjZ ev cÖwZmwiZ Av‡jvK iwk¥i cÖK…Z wgj‡bi d‡j ev¯—e we¤^ MwVZ nq|
	(i) Aev¯—e we‡¤^i †¶‡Î cÖwZdwjZ ev cÖwZmwiZ iwk¥i cÖK…Z wgjb nq bv|

	(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|


 j¶¨ Kwi, GKB `~iZ¡ AwZµ‡g k‡ãi wewfbœ mgq cÖ‡qvRb n‡q‡Q| A_©vr A n‡Z B †Z kã †cuŠQv‡Z 5.65 sec mgq †j‡M‡Q Ges B n‡Z GKB `~iZ¡ AwZµg K‡i A †Z †cŠQv‡Z 5.75 sec mgq †j‡M‡Q| myZivs GLv‡b evqycÖev‡ni f‚wgKv i‡q‡Q Ges evqy A n‡Z B Ae¯’v‡bi w`‡K cÖevwnZ n‡”Q| A
evqycÖevn bv _vK‡j AB ev BA `~iZ¡ AwZµ‡g cÖK…Z mgq jvMZ = D³ mgqKvjØ‡qi Mo =  = 5.70s
myZivs k‡ãi cÖK…Z `ª“wZ, v =  =  = 
	= 350.88 ms1  (Ans.)
 B `yBevi cÖwZaŸwb ïb‡Z †c‡q‡Q, KviY †m k‡ãi cÖwZdjK cvnvo n‡Z A‡bK `~‡i Ae¯’vb KiwQj| ¸wji g~j kã Ges cÖwZaŸwbi ga¨Kvi mg‡qi e¨eavb h‡_ó wQj, wbtm‡›`‡n 0.1s A‡c¶v †ewk|
A
d



cÖ_‡g A †Kb gvÎ GKevi kã ïb‡jv Zv we‡k­lY Kwi|
(M) Ask n‡Z Avgiv †`L‡Z †c‡qwQ, H mgqKvi evqy‡Z k‡ãi †eM, v = 350.88 ms1|
myZivs cÖwZaŸwb ïb‡Z n‡j Drm/†kÖvZv I cÖwZdj‡Ki ga¨Kvi b~¨bZg `~iZ¡ d n‡j
	2d = v  t  [A_©vr `~iZ¡ = k‡ãi `ª“wZ  mgqKvj]
b~¨bZg `~i‡Z¡i †¶‡Î mswk­ó GB mgqKv‡ji gvb n‡jv 0.1s|
	 2d = 350.88 ms1  0.1s = 35.088m
	ev, d =  = 17.544m
wKš—y cvnvo (cÖwZdjK) n‡Z A Gi `~iZ¡ 17.544m A‡c¶v Kg wQj e‡j g~j kã †kvbvi 0.1s AwZevwnZ nIqvi c~‡e©B cÖwZaŸwb A-Gi Kv‡b cÖ‡ek Kivq †m g~j kã n‡Z cÖwZaŸwb‡K Avjv`vfv‡e mbv³ Ki‡Z cv‡i bv weavq cÖwZaŸwb ïb‡Z cvq bv|
c¶vš—‡i cvnvo n‡Z B Gi `~iZ¡ = 2000m + 17m = 2017m Ges †h cwigvY c_ AwZµg K‡i cÖwZdwjZ aŸwb Zvi Kv‡b †cŠQvq, Zv n‡jv
	= 2  cvnvo n‡Z A Gi `~iZ¡ + AB
	= 2  17m + 2000m = 2034m
GB c_ AwZµ‡g D³ aŸwbi mgq jv‡M =  = 5.80s
myZivs B Gi †¶‡Î g~j aŸwb Ges cÖwZaŸwb †kvbvi ga¨eZ©x mgq e¨eavb 5.80s  5.65s = 0.15s > 0.1s; 0.15s, 0.1s A‡c¶v h‡_ó eo nIqv‡Z B cÖwZaŸwb ïb‡Z †c‡q‡Q| G‡¶‡Î Aek¨ evqycÖev‡ni Kvi‡YI cÖwZaŸwb †kvbv wKQyUv n‡jI mnRZi n‡q‡Q| A
 GKwU K‚‡ci DcwiZ‡j kã Drcbœ Ki‡j H k‡ãi 1.5 sec c‡i cÖwZaŸwb †kvbv hvq| H w`‡bi ZvcgvÎv 35C| H kã Zi‡½i 1 wU c~Y© K¤ú‡b mgq jv‡M 2.5  10–3 sec|
  [evsjv‡`k gwnjv mwgwZ evwjKv D”P we`¨vjq I K‡jR, PÆMÖvg]
K.	k‡ãi RvwZ Kx?	1
L.	cÖwZaŸwb †kvbvi Rb¨ wbw`©ó `~i‡Z¡i cÖ‡qvRb nq †Kb?	2
M.	H Kz‡ci MfxiZv wbY©q K‡iv|	3
N.	H Kz‡ci MfxiZvi mgvb `~iZ¡ evqy‡Z AwZµg Ki‡Z H k‡ãi KZ¸‡jv c~Y© K¤úb jvM‡e MvwYwZK e¨vL¨v `vI|	4
79 bs cÖ‡kœi DËi
 myihy³ k‡ãi †h ˆewk‡ó¨i Rb¨ wewfbœ Drm †_‡K Drcbœ GKB cÖvej¨ I Zx²Zvhy³ k‡ãi g‡a¨ cv_©K¨ eySv hvq Zv‡K RvwZ e‡j| A
 †Kv‡bv ¶Y¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi †ik cÖvq  †m‡K‡Û hver Avgv‡`i gw¯—‡®‹ †_‡K hvq| G‡K kãvbyf‚wZi ¯’vwqZ¡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 ¶Y¯’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 Aš—Z  †m‡KÛ mgq †bq| G Kvi‡YB cÖwZaŸwb †kvbvi Rb¨ wbw`©ó `~i‡Z¡i cÖ‡qvRb nq|  A
 GLv‡b, A
	cÖwZaŸwb †kvbvi mgq, t = 1.5 s
	ZvcgvÎv,  = 35C
	0C ZvcgvÎvq k‡ãi †eM = 332 ms–1
Avgiv Rvwb, K‚‡ci MfxiZv, h = ?
1C ZvcgvÎv e„w×‡Z k‡ãi †eM e„w× cvq 0.6 ms–1
 35C ZvcgvÎvq k‡ãi †eM, v = 332 + (35  0.6) ms–1
	= 353 ms–1
Avevi, v = 
	ev, h = 
	ev, h = 
 h = 264.75 m
 K‚‡ci MfxiZv = 264.75 m (Ans.)
 ÔMÕ Ask n‡Z, `yiZ¡ s = K‚‡ci MfxiZv = 264.75 m A
	35°C ZvcgvÎvq k‡ãi †eM, v = 353 ms–1
	ch©vqKvj, T = 2.5  10–3 s
K‚‡ci MfxiZv AwZµg Ki‡Z cÖ‡qvRbxq K¤úb msL¨v N = ?
Avgiv Rvwb, s = vt
	ev, t = 
	ev, t = 
	 t = 0.75 s
t mg‡q k‡ãi cÖ‡qvRbxq K¤úb msL¨v N =  wU
	=  wU
	= 300 wU
myZivs, K‚‡ci MfxiZvi mgvb `~iZ¡ evqy‡Z AwZµg Ki‡Z k‡ãi 300 wU c~Y© K¤úb jvM‡e|

	
	



 [iv½vgvwU miKvwi D”P we`¨vjq]
K.	K¤úv¼ Kv‡K e‡j?	1
L.	cÖwZaŸwb †kvbvi Rb¨ wbw`©ó `~i‡Z¡i cÖ‡qvRb nq †Kb? 	2
M.	Zi½wUi K¤úv¼ wbY©q K‡iv| 	3
N.	we¯—vi AcwiewZ©Z †i‡L Zi½wUi Zi½‰`N©¨ A‡a©K Kiv n‡j K¤úv‡¼i Kx cwieZ©b n‡e? MvwYwZKfv‡e we‡k­lY K‡iv| 	4
78 bs cÖ‡kœi DËi
 cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j|
 †Kv‡bv ¶Y¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi cÖKvk cvq  †m‡K‡Û hver Avgv‡`i gw¯—‡®‹ †_‡K hvq| G‡K kãvbyf‚wZi ¯’vwqZ¡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 ¶Y¯’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 Aš—Z  †m‡KÛ mgq †bq| G Kvi‡YB cÖwZaŸwb †kvbvi Rb¨ wbw`©ó `~i‡Z¡i cÖ‡qvRb nq|
  14(M)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: 10Hz
 14(N)bs m„Rbkxj cÖ‡kœvË‡ii Abyiƒc| DËi: wØ¸Y n‡e
 wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI:
evsjv‡`k †bŠevwnbxi mgy‡`ª fvmgvbiZ GKwU RvnvR †_‡K Ri“wi cÖ‡qvR‡b GKwU kã ms‡KZ Aci GKwU Rvnv‡R †cÖiY Kiv nj| ms‡KZwU mgy‡`ªi cvwb I evZv‡mi ga¨ w`‡q Aci Rvnv‡R 4 †m‡KÛ e¨eav‡b †cŠuQvj| mgy‡`ªi cvwb‡Z k‡ãi †eM 1452 ms1 Ges evZv‡m k‡ãi †eM 344 ms1|	[Gg B GBP Avwid K‡jR, MvRxcyi]
K.	myihy³ kã Kv‡K e‡j?	1
L.	Avgiv hLb K_v ewj ZLb Avgv‡`i kã A‡b¨i Kv‡Q Kxfv‡e †cŠuQvq?	2
M.	DÏxc‡Ki Dwj­wLZ ¯’v‡b evZv‡mi ZvcgvÎv wbY©q K‡iv|	3
N.	DÏxc‡K RvnvR `ywUi ga¨eZx© `~iZ¡ we‡k­lY K‡iv|	4
81 bs cÖ‡kœi DËi
 kã Dr‡mi wbqwgZ I ch©ve„Ë K¤ú‡bi d‡j †h kã Drcbœ nq Ges hv Avgv‡`i Kv‡b kÖ“wZgayi e‡j g‡b nq Zv‡K myihy³ kã e‡j|
 kã mÂvj‡bi Rb¨ wbiwew”Qbœ w¯’wZ¯’vcK gva¨g cÖ‡qvRb| k‡ãi Drm Ges †kÖvZvi gv‡S w¯’wZ¯’vcK gva¨g _vK‡j Dr‡mi K¤úb‡K gva¨‡gi KYv¸‡jv ch©vqµwgK K¤ú‡bi gva¨‡g mvg‡b GwM‡q wb‡q hvq| Avgiv hLb K_v ewj Avgv‡`i kã Aby‰`N©¨ ev jw¤^K Zi‡½i gva¨‡g A‡b¨i Kv‡b †cŠuQvq| A_©vr gva¨‡gi KYv¸‡jvi ms‡KvPb I cÖmvi‡Yi gva¨‡g GKR‡bi K_v Ab¨ R‡bi Kv‡Q †cŠuQvq|
 Rvbv Av‡Q,
	0C ZvcgvÎvq evZv‡m k‡ãi †eM, vo = 332 ms1
Avevi, cÖwZ 1C ZvcgvÎv e„w×‡Z evZv‡m k‡ãi †eM 0.6 ms1 K‡i e„w× cvq|
aiv hvK, evZv‡mi ZvcgvÎv C Ges GB ZvcgvÎvq evZv‡m k‡ãi †eM, v n‡j,
	v	= vo + 0.6 
 	= 
	= 
	= 20C (Ans.)
	GLv‡b,
v = 344 ms1
evZv‡mi ZvcgvÎv,  = ?


 †`Iqv Av‡Q,
	cvwb‡Z k‡ãi †eM = 1452 ms1
	evZv‡m k‡ãi †eM = 344 ms1
RvnvR `ywUi ga¨eZx© `~iZ¡ d n‡j,
kã cvwbi ga¨w`‡q †cŠuQv‡Z mgq jv‡M, t1 =  s
Ges kã evZv‡mi ga¨w`‡q †cŠuQv‡Z mgq jv‡M, t2 =  s
 cvwb‡Z k‡ãi †eM †ewk, ZvB cvwbi ga¨ w`‡q kã evZvm gva¨‡gi †P‡q Av‡M †cŠuQvq|
 t2 > t1
A_©vr, cÖ`Ë mgq e¨eavb, t2  t1 = 4
Avevi,	t2  t1 =   
	ev,	  = 4(  t2  t1 = 4s)
	ev,	d = 4
	ev,	d   = 4
	ev,	d	= 
			= 1803.21 m
A_©vr, RvnvR `ywUi ga¨eZx© `~iZ¡ 1803.21 m
 ivwKe GKwU fe‡bi mvg‡b `uvwo‡q †Rv‡o kã Kivi 0.2s ci †mB k‡ãi cÖwZaŸwb ïb‡Z †cj| Hw`b evqy‡Z k‡ãi †eM wQj 344ms1 Ges ivwK‡ei m„ó k‡ãi K¤úvsK 700Hz
[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR]
K.	K¤úv¼ Kv‡K e‡j?	1
L.	ev`yi Kxfv‡e c_ P‡j?	2
M.	ivwK‡ei m„ó k‡ãi Zi½ ˆ`N©¨ wbY©q K‡iv|	3
N.	ivwKe Zvi Ae¯’vb n‡Z fe‡bi w`‡K 20m GwM‡q wM‡q †Rv‡o kã Ki‡j †mB k‡ãi cÖwZaŸwb ïb‡Z cv‡e Kx bv| MvwYwZK we‡k­l‡Yi gva¨‡g gZvgZ `vI|	4
82 bs cÖ‡kœi DËi
 cÖwZ †m‡K‡Û hZ¸‡jv c~Y© Zi½ m„wó nq Zv‡K Zi‡½i K¤úv¼ e‡j|
 ev`yi c_ Pjvi Rb¨ k‡ãvËi Zi½ e¨envi K‡i| ev`yi Pjvi mgq µgvMZ wewfbœ K¤úv‡¼i k‡ãvËi Zi½ m„wó K‡i| G Zi½ Pviw`‡K Qwo‡q c‡i| mvg‡b hw` cÖwZeÜK _v‡K Zvn‡j Zv‡Z evav †c‡q G Zi½ cÖwZdwjZ n‡q ev`y‡ii Kv‡b wd‡i Av‡m| ev`yi Zvi m„ó k‡ãvËi Zi½ Ges cÖwZaŸwb †kvbvi ga¨Kvi mg‡qi e¨eavb I cÖwZdwjZ k‡ãi cÖK…wZ †_‡K cÖwZeÜ‡Ki Ae¯’vb Ges AvK…wZ m¤ú‡K© aviYv jvf K‡i Ges c_ Pjvi mgq †mB cÖwZeÜK cwinvi K‡i|
 †`Iqv Av‡Q,	k‡ãi †eM, v = 344 ms1
	k‡ãi K¤úv¼, f = 700 Hz
	Zi½‰`N©¨,  = ?
Avgiv Rvwb,
		v = f
	ev,	 = 
	ev,	 =  m
	ev,	 = 0.49 m (Ans.)
 †`Iqv Av‡Q,
	cÖwZaŸwb †kvbvi mgq e¨eavb, t = 0.2s
 `vjv‡bi `~iZ¡ d n‡j 2d = vt
	 ev, d	=  =  m
		= 34.4 m
ivwKe 20m GwM‡q G‡j `vjv‡bi `~iZ¡ n‡e,
	d1	= d  20
		= (34.4  20)m
		= 14.4 m
GLb cÖwZdwjZ kã ivwK‡ei Kv‡b t1 s ci †cŠuQ‡j,
		d1	= 
	ev,	t1	= 
			=  s
	 t1 = 0.08s < 0.1 s
GLb, gvby‡li kãvbyf‚wZi ¯’vwqZ¡Kvj 0.1s hvi A_© n‡”Q GKwU kã †kvbvi ci 0.1s Gi g‡a¨ Ab¨ †Kv‡bv kã Avm‡j Avgv‡`i gw¯—®‹ Zv Avjv`v Ki‡Z cv‡i bv| A_©vr 0.1s Gi g‡a¨ cÖwZaŸwb wd‡i Avm‡j Zv Avi †kvbv hv‡e bv|
AZGe, wØZxq †¶‡Î ivwKe cÖwZaŸwb ïb‡Z cv‡e bv|
 Uz¤úviv bxjwMwi åg‡Y †Mj| †m cvnv‡oi 17 m `~i †_‡K 20 cm ˆ`‡N©¨i kã Kij| Zi½wU 347 ms1 †e‡M cvnv‡o cÖwZdwjZ nj|	[mvfvi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR]
K.	we¯—vi Kx?	1
L.	Uz¤úvi D”PvwiZ me kã kÖ“wZ gayi nq †Kb? e¨vL¨v K‡iv|	2
M.	Uz¤úvi Kiv Zi½wUi ch©vqKvj KZ?	3
N.	Uz¤úvi k‡ãi cÖwZaŸwb †kvbv hv‡e Kx? hw` bv hvq Kx cwieZ©‡b Uz¤úv cÖwZaŸwb ïb‡Z mg_© n‡e Zv MvwYwZK we‡k­lY K‡iv|	4
83 bs cÖ‡kœi DËi
 Zi½ m„wó n‡j gva¨‡gi KYv¸‡jv mvg¨ve¯’v‡bi `yB cv‡k Kw¤úZ nq| mvg¨ve¯’vb †_‡K †h‡Kv‡bv GKw`‡K Zi½w¯’Z †Kv‡bv KYvi me©vwaK miY‡K we¯—vi e‡j|
 gvby‡li Mjvi ¯^ih‡š¿i `ywU c`©v Av‡Q| G‡`i‡K e‡j ¯^iZš¿x ev †fvKvj KW©| GB †fvKvj K‡W©i K¤ú‡bi d‡j Mjv †_‡K kã wbM©Z nq Ges Gfv‡e gvbyl K_v e‡j| wkï ev bvix‡`i †fvKvj KW© `„p _v‡K bv d‡j bvix ev wkï‡`i ¯^‡ii K¤úv¼ †ewk nq| ZvB Uz¤úv Uz¤úvi D”PvwiZ kã kÖ“wZgayi I Zx¶è nq|
 †`Iqv Av‡Q,
	Zi½‰`N©¨,  = 20 cm = 0.2 m
	Zi½‡eM, v = 347 ms1
	 ch©vqKvj, T = ?
Avgiv Rvwb,
		T = 
	ev,	T =     
	ev,	T = 
	ev,	T =  s
		T = 5.76  104 s (Ans.)
 †`Iqv Av‡Q,
	Drm I cÖwZdj‡Ki ga¨eZx© `~iZ¡, d = 17m
	k‡ãi †eM, v = 347 ms1
	mgq, t = ?
Avgiv Rvwb,
		t = 
	ev,	t =  s
		t = 0.09s < 0.1 s
AZGe, Uz¤úv Zvi Drcbœ k‡ãi cÖwZaŸwb ïb‡Z cv‡e bv|
cÖwZaŸwb ïb‡Z n‡j, mgq t1 = 0.1 s n‡Z n‡e|
Zvn‡j,	t1 = 
	ev,	d1 =  =  = 17.35m
Zvn‡j Uz¤úv‡K cÖwZaŸwb ïb‡Z cvnvo n‡Z AviI (17.35  17) = 0.35m `~‡i m‡i †h‡Z n‡e|
 wgbv GKwU Kzqvi gy‡L kã Kivi 0.15 s ci cÖwZaŸwb ïb‡Z †cj| wKš‘ c‡ii w`b †m GKB ¯’v‡b 0.149 s ci cÖwZaŸwb ïb‡Z †cj| cÖ_g w`b †m H ¯’v‡b k‡ãi †eM wn‡me K‡i †cj 349.6 ms–1.	  [gwZwSj miKvwi D”P evwjKv we`¨vjq, XvKv]
K.	†ZRw¯µqZv Kv‡K e‡j?	1
L.	MRI GKwU e¨_vnxb I wbivc` †ivM wbY©q c×wZ e¨vL¨v K‡iv|	2
M.	DÏxc‡Ki KzqvwUi MfxiZv wbY©q K‡iv|	3
N.	wgbvi `yB w`b cÖwZaŸwb †kvbvi †¶‡Î mg‡qi ZviZ‡g¨i KviY MvwYwZKfv‡e we‡k­lY K‡iv|	4
84 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|  A
 MRI h‡š¿ kw³kvjx †PŠ¤^K‡¶Î Ges †iwWI Zi½ e¨envi K‡i kix‡ii †Kvb ¯’v‡bi ev A‡½i we¯—…Z cÖwZwe¤^ MVb Kiv nq| wbDwK¬I †PŠ¤^K Abybv` ev Nuclear Magnetic Resonance Gi †fŠZ Ges ivmvqwbK bxwZi Dci wfwË K‡i MRI hš¿ KvR K‡i| GB h‡š¿ SzuwKc~Y© G·‡i ev Ab¨ †Kvb ai‡bi wewKiY e¨envi Kiv nq bv| A
ZvB MRI GKwU e¨_vnxb I wbivc` †ivM wbY©q c×wZ|
 †`Iqv Av‡Q, A
	K‚qvi MfxiZv, d = ?
	k‡ãi †eM, v = 349.6 ms–1
	mgq, t = 0.15 s
Avgiv Rvwb, 2d = vt
	ev, d = 
	ev, d =  m
 d = 26.22 m (Ans.)
 wØZxq w`‡b cwieZ©b‡hvM¨ ivwkgvjv nj k‡ãi †eM| A
Zvn‡j wØZxq w`‡b mg‡qi ZviZ‡g¨i KviY k‡ãi †eM| k‡ãi †eM ZvcgvÎvi Ici wbf©ikxj|
Zvn‡j, g‡b Kwi, 2d = vt
	ev, v = 
	ev, v =  m/s
	ev, v = 351.946 m/s
†eM cwieZ©b, (v – v) = (351.946 – 349.6)
	= 2.346 m/s
Avgiv Rvwb, cÖwZ 1C ZvcgvÎv cwieZ©‡b k‡ãi †e‡Mi cwieZ©b 0.6 m/s
 ZvcgvÎvi cwieZ©b =  C
	= 3.91C
A_©vr, `yB w`b cÖwZaŸwb †kvbvi †¶‡Î mg‡qi ZviZ‡g¨i KviY ZvcgvÎvi cv_©K¨|
 


  [cÂMo miKvwi evwjKv D”P we`¨vjq]
K.	we¯—vi Kv‡K e‡j?	1
L.	K¤úv¼ I ch©vqKv‡ji g‡a¨ m¤úK© ¯’vcb K‡iv|	2
M.	H w`b evqy‡Z k‡ãi †eM KZ wQj?	3
N.	 S we›`y †_‡K kã Ki‡j Hw`b KqwU †`qvj †_‡K cÖwZdwjZ kã †kvbv hv‡e? MvwYwZK fv‡e we‡k­lY K‡iv|	4
85 bs cÖ‡kœi DËi
 mvg¨ve¯’vb †_‡K †h‡Kv‡bv GKw`‡K Zi½w¯’Z †Kv‡bv KYvi me©vwaK miY‡K we¯—vi e‡j| A
 †Kv‡bv ¯ú›`bkxj e¯‘i GKwU c~Y© ¯ú›`b m¤úbœ Ki‡Z †h mgq jv‡M Zv‡K ch©vqKvj e‡j Avi GK †m‡K‡Û †h KqwU c~Y© ¯ú›`b m¤úbœ K‡i Zv‡K K¤úv¼ e‡j| †Kv‡bv ¯ú›`bkxj e¯‘i ch©vqKvj T n‡j,
 T †m‡K‡Û ¯ú›`‡bi msL¨v = 1 wU
  1 †m‡K‡Û ¯ú›`‡bi msL¨v =  wU
 1 †m‡K‡Ûi GB ¯ú›`b msL¨vB K¤úvsK|
 myZivs K¤úvsK, f =  A
 GLv‡b, A
	ZvcgvÎv,  = 30C
Rvbv Av‡Q,  0C ZvcgvÎvq k‡ãi †eM, v0 = 332 ms1
 30C ZvcgvÎvq k‡ãi †eM n‡e
	v = v0 + 0.6  
	= 332 + 0.6  30
	= 350ms1 (Ans.)
 A


Avgiv Rvwb, t =   . GLv‡b ÔMÕ Ask n‡Z v = 350ms1|
S Drm n‡Z m„ó kã cÖ_‡g 10m, Gici h_vµ‡g 17m, 20m I 23m c_ AwZµg K‡i ch©vqµ‡g t1, t2, t3 I t4 mg‡q wd‡i Avm‡e|
CD †`qv‡ji Rb¨, t1 =  = 0.057 sec < 0.1 sec
BC †`qv‡ji Rb¨, t2 =  = 0.097 sec < 0.1 sec
AB †`qv‡ji Rb¨, t3 =  = 0.114 sec
GLv‡b, t2 I t3 Gi g‡a¨ mgq e¨eavb,  t = 0.144  0.097
	= 0.017 < 0.1
AD †`qv‡ji Rb¨, t4 =  = 0.13
Avevi, t3 I t4 Gi g‡a¨ mgq e¨eavb,
t = 0.13  0.114 = 0.016 <0.1 
D‡j­wLZ cici †h‡Kv‡bv `ywU cÖwZaŸwbi ga¨eZ©x mgq e¨eavb 0.1s Gi Kg ZvB †Kv‡bv †`qv‡ji Rb¨ cÖwZaŸwb †kvbv hv‡e bv|
 wb‡Pi wPÎ `ywU j¶¨ K‡iv Ges cÖkœ¸‡jvi DËi `vI:


  [BDbvB‡UW Bmjvwgqv miKvwi D”P we`¨vjq, gv`vixcyi]
K.	fvwb©qvi aª“eK Kv‡K e‡j?	1
L.	GbvjM I wWwRUvj ms‡KZ Kx? e¨vL¨v K‡iv|	2
M.	B gva¨‡g 30C ZvcgvÎvq cÖwZaŸwb †kvbvi b~¨bZg `~iZ¡ wbY©q K‡iv|	3
N.	A I B gva¨‡g kãwU 30wU K¤ú‡b AwZµvš— `~iZ¡ mgvb n‡e wKbv MvwYwZK hyw³ `vI|	4
86 bs cÖ‡kœi DËi
 g~j †¯‹‡ji ¶z`ªZg GK fv‡Mi †P‡q fvwb©qvi †¯‹‡ji GK fvM hZUzKz ¶z`ªZi †m cwigvY‡K ˆ`N©¨ cwigvcK h‡š¿i fvwb©qvi aª“eK e‡j| A
 GbvjM ms‡KZ n‡jv wbiew”Qbœfv‡e cwieZ©bkxj ms‡KZ| GB ms‡KZ ¯^vfvweKfv‡e cwiewZ©Z nq Ges wbæZg †_‡K D”PZg gv‡bi g‡a¨ †h‡Kv‡bv gvb MÖnY Ki‡Z cv‡i| A
Aciw`‡K, wWwRUvj ms‡KZ ej‡Z †mB †hvMv‡hvM ms‡KZ‡K eySvq hv ïay wKQy wbw`©ó gvb MÖnY Ki‡Z cv‡i| Giv wQbœvwqZ gv‡b cwiewZ©Z n‡Z cv‡i Ges G‡`i cÖ‡Z¨K‡K c„_Kfv‡e †Pbv hvq|
 30C ZvcgvÎvq k‡ãi †eM, v = (332 + 0.6  30)ms1 A
	= 350 ms1
cÖwZaŸwb †kvbvi Rb¨ mg‡qi e¨eavb, t = 0.1s
cÖwZdj‡Ki b~¨bZg `~iZ¡ d n‡j Avgiv Rvwb,
	2d = v  t
ev, d =  =  = 17.5m
 B gva¨‡g 30C ZvcgvÎvq cÖwZaŸwb †kvbvi b~¨bZg `~iZ¡ 17.5m|  (Ans.)
  A I B gva¨‡g k‡ãi Zi½‰`N©¨ h_vµ‡g A I B n‡jv| A
	 = 700m
ev, A = 466.67 m
Avevi,  = 600 m
ev, B = 400 m
 A gva¨‡g N K¤ú‡b k‡ãi AwZµvš— `~iZ¡, 
 sA = NA
	= 30  466.67 m
	= 14000.1m
B gva¨‡g N K¤ú‡b k‡ãi AwZµvš— `~iZ¡,
sB = NB
	= 30  400
	= 12000 m
sA  sB
AZGe, A I B gva¨‡g 30wU K¤ú‡bi Rb¨ k‡ãi AwZµvš— `~iZ¡ mgvb n‡e bv|
 2500 m `~‡i _vKv GKwU cvnv‡oi cv`‡`k †_‡K m~h© Zvi e›`yK w`‡q GKwU ¸wj K‡i cvnv‡oi w`‡K †`Šo ïi“ Kij| ¸wj Qvovi 15s c‡i †m Bnvi cÖwZaŸwb ïb‡Z †cj| H w`b evZv‡mi ZvcgvÎv wQj 3C| 	 [KzwoMÖvg miKvwi D”P we`¨vjq]
K.	kã Kx?	1
L.	cÖwZaŸwb †kvbvi Rb¨ cÖwZdjK‡K †kÖvZv †_‡K Kgc‡¶ KZ `~i‡Z¡ ivL‡Z n‡e-e¨vL¨v K‡iv|	2
M.	H mgq evqy‡Z k‡ãi MwZ‡eM KZ wQj?	3
N.	m~‡h©i MwZ‡eM wbY©‡qi MvwYwZK we‡k­lY K‡iv|	4
87 bs cÖ‡kœi DËi
 kã GK cÖKvi kw³ hv Avgv‡`i Kv‡b †cuŠ‡Q kÖe‡Yi Abyf‚wZ RvMvq| A
 †Kv‡bv ¶Y¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi †ik cÖvq  †m‡KÛ hver Avgv‡`i gw¯—‡®‹ †_‡K hvq| G‡K kãvbyf‚wZi ¯’vwqZ¡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 ¶Y¯’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 Aš—Z  †m‡KÛ mgq †bq| G Kvi‡YB wbw`©ó ZvcgvÎvq cÖwZaŸwb †kvbvi Rb¨ wbw`©ó `~i‡Z¡i cÖ‡qvRb nq| †hgb evqy gva¨‡g 0C ZvcgvÎvq Drm n‡Z cÖwZdj‡Ki b~¨bZg `~iZ¡ 16.6m n‡jB †Kej cÖwZaŸwb †kvbv hv‡e| A
 GLv‡b, H w`b evZv‡mi ZvcgvÎv = 3C A
H mg‡q evqy‡Z k‡ãi MwZ‡eM, v = ?
Avgiv Rvwb, 0C ZvcgvÎvq evqy‡Z k‡ãi †eM 332ms1 Ges cÖwZ 1C ZvcgvÎv e„w×i Rb¨ evqy‡Z k‡ãi †eM 0.6ms1 K‡i e„w× cvq|
 H mg‡q evqy‡Z k‡ãi †eM, v = (332 + 0.6  3) ms1
	= 333.8 ms1 (Ans.)
 GLv‡b, evqy‡Z k‡ãi †eM, v = 333.8ms1 A
	m~h© n‡Z cvnv‡oi `~iZ¡, d = 2500 m
	cÖwZaŸwb ïb‡Z cÖ‡qvRbxq mgq, t = 15s


g‡b Kwi, m~h© Zvi e›`yK w`‡q A Ae¯’vb n‡Z GKwU ¸wj K‡i cvnv‡oi w`‡K †`Šo ïi“ Kij| ¸wj Qvovi t = 15s c‡i †h Bnvi cÖwZaŸwb ïb‡Z †cj| GB mg‡q m~h© AB = x `~iZ¡ AwZµg Ki‡j kã KZ…©K AwZµvš— `~iZ¡ = (AC + CB) = d + (d  x) = (2d  x)|
Zvn‡j, 2d  x = vt
Avevi, m~‡h©i MwZ‡eM  vs n‡j, x = vst
 2d  vst = vt
ev, 2d  vt = vst
ev, vs = 
	=   v
	=   333.8ms1
 vs =  0.467 ms1
FYvÍK wPý Øviv †e‡Mi w`K wecixZ w`‡K wb‡`©k K‡i| AZGe, MvwYwZK we‡k­l‡Y †`Lv hvq, m~h© 0.467 ms1 †e‡M cvnv‡oi wecixZ w`‡K †`Šo ïi“ K‡iwQj|
 GKwU Drm †_‡K evZv‡m 332 ms–1 †e‡M †f‡m Avmv k‡ãi K¤úv¼ 300 Hz| cvwb‡Z H k‡ãi Zi½ ˆ`N©¨ evZv‡m Zi½ ˆ`‡N©¨i cuvP¸Y|
A  [Gm I Gm nig¨vb †gBbvi K‡jR e¸ov]
K.	k‡ãi ZxeªZv Kx?	1
L.	mKj k‡ãi cÖwZaŸwb †kvbv hvq bv †Kb? e¨vL¨v K‡iv|	2
M.	cvwb‡Z m„ó k‡ãi Zi½ ˆ`N©¨ wbY©q K‡iv|	3
N.	evZvm I cvwb‡Z kã Zi‡½i AwZµvš— `~i‡Z¡i Zzjbv Ki|	4
88 bs cÖ‡kœi DËi
 kã we¯—v‡ii Awfgy‡L j¤^fv‡e ivLv GKK †¶Îd‡ji ga¨ w`‡q cÖwZ †m‡K‡Û †h cwigvY kã kw³ wbM©Z nq Zv‡K k‡ãi ZxeªZv e‡j| A
 gvby‡li kãvbyf‚wZi ¯’vqxZ¡Kvj 0.1  †m‡KÛ| GKwU kã †kvbvi ci 0.1 †m‡K‡Ûi g‡a¨ Ab¨ †Kv‡bv kã Avgv‡`i Kv‡b †cuŠQv‡j Zv Avgiv Avjv`v K‡i ïb‡Z cvB bv| GLb, Drm I cÖwZdj‡Ki `~iZ¡ hw` Ggb nq †h, g~j kãwU †kvbvi 0.1 †m‡K‡Ûi g‡a¨ kãwU cÖwZdwjZ n‡q wd‡i Av‡m, Zvn‡j  H cÖwZdwjZ kã Avjv`v K‡i †kvbv hv‡e bv| GKvi‡Y mKj k‡ãi cÖwZaŸwb †kvbv hvq bv|
 GLv‡b, A
	evZv‡m k‡ãi †eM, v = 332 ms–1
	evZv‡m k‡ãi K¤úv¼, f = 300 Hz
	cvwb‡Z Zi½‰`N©¨, w = ?
evZv‡m Zi‡½i Zi½ ˆ`N©¨, a n‡j,
Avgiv Rvwb, v = fa 
ev, a =  = 
 a = 1.1067 m
 cvwb‡Z k‡ãi Zi½‰`N©¨, w = 5a
	= 5  1.1067
	= 5.534 m (Ans.)
 g‡b Kwi, A
	K¤úb msL¨v = n
ÔMÕ †_‡K cÖvß m¤úK© †_‡K, w = 5a
n K¤ú‡b evZv‡m kã Zi‡½i AwZµvš— `~iZ¡ Sa = na
Ges n K¤ú‡b cvwb‡Z kã Zi‡½i AwZµvš— `~iZ¡ Sw = nw
myZivs,  =  =  = 
 Sw = 5Sa
myZivs †`Lv hv‡”Q †h, cvwb‡Z AwZµvš— `~iZ¡ evZv‡m AwZµvš— `~i‡Z¡i cuvP¸Y|
 nvmvb mv‡ne †LvqvB b`xi GK Zx‡i `uvwo‡q AvKv‡k we`y¨‡Zi SjKvwb †`Lvi 5 sec c‡i †g‡Ni MR©b ïb‡Z cvq| Gici wZwb nvZZvwj †`qvi 2 sec c‡i D³ Zvwji kã cybivq ïb‡Z cv‡e| D‡j­L¨ H w`‡bi evqyi ZvcgvÎv wQj 68F| 
A [nweMÄ evwjKv D”P we`¨vjq, nweMÄ]
K.	Zx²Zv Kv‡K e‡j?	1
L.	ev`yi Kxfv‡e c_ P‡j?	2
M.	nvmvb mv‡ne n‡Z †g‡Ni `~iZ¡ wbY©q Ki| 	3
N.	†LvqvB b`xi we¯—vi wbY©q Ki Ges nvZZvwji kã cybivq ïb‡Z n‡j b`xi we¯—vi b~¨bZg KZ n‡Z n‡e Zv MvwYwZKfv‡e we‡k­lY Ki| 	4
89 bs cÖ‡kœi DËi
 myihy³ k‡ãi †h ˆewkó¨ Øviv GKB cÖve‡j¨i Lv‡`i myi Ges Pov my‡ii g‡a¨ cv_©K¨ †evSv hvq Zv‡K Zx¶èZv e‡j| A
 ev`yo c_ Pjvi Rb¨ k‡ãvËi Zi½ e¨envi K‡i| ev`yo Pjvi mgq µgvMZ wewfbœ K¤úv‡¼i k‡ãvËi Zi½ m„wó K‡i| G Zi½ Pviw`‡K Qwo‡q c‡o| mvg‡b hw` cÖwZeÜK _v‡K Zvn‡j Zv‡Z evav †c‡q G Zi½ cÖwZdwjZ n‡q ev`y‡oi Kv‡b wd‡i Av‡m| ev`yo Zvi m„ó k‡ãvËi Zi½ Ges cÖwZaŸwb †kvbvi ga¨Kvi mg‡qi e¨eavb I cÖwZdwjZ k‡ãi cÖwZK…wZ †_‡K cÖwZeÜ‡Ki Ae¯’vb Ges AvK…wZ m¤ú‡K© aviYv jvf K‡i Ges c_ Pjvi mgq †mB cÖwZeÜK cwinvi K‡i| A
 †`Iqv Av‡Q, A
	evqyi ZvcgvÎv,  = 68F
	MR©b †kvbvi mgq, t = 5 sec
	†ei Ki‡Z n‡e, nvmvb mv‡ne n‡Z †g‡Ni `~iZ¡, d = ?
Avgiv Rvwb,
	 = 
	ev, C = 
	 C = 20C
20C  ZvcgvÎvq evZv‡m k‡ãi †eM v n‡j,
v = 332 + 0.6  20 = 344 ms1
 d = vt = 344  5 = 1720 m (Ans.)
 ÔMÕ Ask n‡Z cvB, A
	68F ZvcgvÎvq evZv‡m k‡ãi †eM, v = 344 ms1
	cÖwZaŸwb †kvbvi mgq, t = 2 sec
	Rvbv Av‡Q, cÖwZaŸwb †kvbvi b~¨bZg mgq, to = 0.1s
	b`xi we¯—vi d n‡j, d =  =  = 344 m
Avevi b`xi b~¨bZg we¯—vi do n‡j, to = 0.1 †m‡K‡Û 344ms1 †e‡Mi kã †h `~iZ¡ AwZµg Ki‡e Zvi A‡a©K `~iZ¡B b`xi b~¨bZg we¯—vi n‡e|
 do =  =  = 17.2 m
myZivs, b`xi b~¨bZg we¯—vi 17.2m n‡j 68F ZvcgvÎvq nvmvb mv‡ne Zvi nvZ Zvwji cÖwZaŸwb ïb‡Z cv‡eb, hw` b`xi Aci Zx‡i †Kv‡bv cÖwZeÜK _v‡K| 

 evm÷¨vÛ n‡Z †ejvj mv‡n‡ei evmv 800m `~‡i Aew¯’Z| ev‡mi nY© n‡Z wbM©Z kã Zvi Kv‡b †cuŠQ‡Z cÖvq 2.5s mgq jv‡M| †ejvj mv‡ne B`vwbs D”Pi³Pvcmn wewfbœ kvixwiK I gvbwmK mgm¨vq fzM‡Qb| ZvB wZwb wPwKrmvi Rb¨ wbKU¯’ nvmcvZv‡j hvb| Wv³vi cix¶v-wbix¶v K‡i ej‡jb `xN©w`b D”P kã kÖe‡Yi d‡j Zvi Avjmvi n‡q‡Q| 
 [we.Gj miKvwi D”P we`¨vjh, wmivRMÄ]
K.	kãvbyf‚wZi ¯’vqxZ¡Kvj Kv‡K e‡j?	1
L.	myihy³ k‡ãi ˆewkó¨ wjL|	2
M.	nY© n‡Z wbM©Z k‡ãi MwZ‡eM wbY©q K‡iv|	3
N.	D³ Ae¯’v †_‡K cwiÎv‡Y Kx Kx c`‡¶c MÖnY Kiv cÖ‡qvRb hyw³mnKv‡i †Zvgvi gZvgZ †j‡Lv|	4
90 bs cÖ‡kœi DËi
 †Kv‡bv ¶Y¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi †ik cÖvq  s hver Avgv‡`i gw¯—‡¯‹ †_‡K hvq| G‡K kãvbyf‚wZi ¯’vwqZ¡Kvj e‡j| A
 myihy³ k‡ãi wZbwU ˆewkó¨ Av‡Q| G¸‡jv nj A
i.	cÖvej¨ ev ZxeªZv : kã we¯—v‡ii Awfgy‡L j¤^fv‡K ivLv GKK †¶Îd‡ji ga¨ w`‡q cÖwZ †m‡K‡Û †h cwigvY kãkw³ cÖevwnZ nq Zv‡K k‡ãi ZxeªZv e‡j|
ii.	Zx²Zv: myihy³ k‡ãi †h ˆewkó¨ w`‡q GKB cÖve‡j¨i Lv‡`i myi I Pov my‡ii g‡a¨ cv_©K¨ eySv hvq Zv‡K Zx²Zv ev wcP e‡j|
iii.	¸Y ev RvwZ: myihy³ k‡ãi †h ˆewk‡ó¨i Rb¨ wewfbœ Drm †_‡K Drcbœ GKB cÖvej¨ I Zx²Zvhy³ k‡ãi g‡a¨ cv_©K¨ eySv hvq Zv‡K ¸Y ev RvwZ e‡j|
	 GLv‡b, A
	`~iZ¡, s = 800 m
	mgq, t = 2.5s
	k‡ãi †eM, v = ?
	Avgiv Rvwb,
	v = 
ev, v =  ms1
 v = 320 ms1 (Ans.)


 DÏxcK Abymv‡i †ejvj mv‡n‡ei Avjmvi `xN©w`b D”P kã kÖe‡Yi d‡j n‡q‡Q| GB Ae¯’v †_‡K cwiÎvY †c‡Z kã `~lY †iva Ki‡Z n‡e| `~lY †iva Kivi Dcvq¸‡jv wb‡æ †`Iqv n‡jv A
kã `~lY †iv‡ai Dcvq:
i.	kã `~lY wbqš¿‡Yi Rb¨ mKj †ckvq wb‡qvwRZ †jv‡Ki mgwš^Z D‡`¨v‡Mi mv‡_ mv‡_ cª‡qvR‡b mviv †`‡ki gvby‡li g‡a¨ Gi wec` m¤ú‡K© m‡PZbZv m„wó Kiv|
ii. 	KjKviLvbvq hš¿cvwZ myôz i¶Yv‡e¶‡Yi gva¨‡g hvwš¿K kã Kgv‡bv m¤¢e| 
iii.	we‡kl we‡kl KviLvbvq kªwgK‡`i Rb¨ kã wb‡ivaK Bqvi †dvb e¨envi Ki‡Z n‡e|
iv. 	KviLvbvi kã hv‡Z evB‡i Avm‡Z bv cv‡i †mfv‡e KviLvbvi `vjvb wbg©vY Ki‡Z n‡e|
v. 	iv¯—v-Nv‡U D”P †fcyhy³ Mvwo I cyivZb Mvwo PjvP‡j wewa wb‡la Av‡ivc Kiv †h‡Z cv‡i|








MCQ 2015 to 20
1. 
[image: ]
wPÎvbymv‡i Zi½wUi K¤úv¼ KZ?                           [Xv †ev 20] 
K. 5 nvR©		L. 0.5 nvR© 
M.1 nvR© 			N.  2 nvR© 		
2. kã Zi‡½i we¯Ívi wZb¸b n‡j k‡ãi ZxeªZv KZ¸b n‡e? 
         [iv †ev 20] 
K. 1/9 ¸b 		L. 1/3 ¸b 
M.3 ¸b 			N.  9 ¸b 		
3. †KvbwU myihy³ k‡ãi ˆewkó¨ bq?                      [iv †ev 20] 
K. ZxeªZv 		L. `kv 
M.wU¤^vi 			N.  ZxÿèZv 		
4. Zi½ mÂvjbKvix †Kvb Kbvi ch©vqKvj e„w× †c‡j K¤úv‡¼I Kx cwieZ©b n‡e ?			                    [Kz †ev 20] 
K. K‡g hv‡e 		L. †e‡o hv‡e 
M.k~b¨ n‡e 		N. AcwiewZ©Z n‡e 	
5. evZv‡mi cÖevn w`‡q ˆZwi ev`¨hš¿ †KvbwU?	          [P †ev 20] 
K. †envjv 		L. †Xvj 
M.Zejv 			N. nvigwbqvg 		
6. GKwU kã Zi‡½i we¯Ívi KZ¸b Ki‡j Gi kw³ 9 ¸b n‡e? 
          [P †ev 20] 
K. 81 ¸b 		L. 3 ¸b 
M.1/9 ¸b 		N.  1/81 ¸b 		
7. †Kvb gva¨‡g k‡ãi †eM me‡P‡q †ewk? 	         [wm †ev 20] 
K. †jvnv 			L. nxiv 
M.cvi` 			N.  nvB‡Wªv‡Rb 		

8. †Kvb ai‡bi Zi½ Avgv‡`i Kv‡b kÖe‡bi Abyf~wZ Rb¥vq?
        [w` †ev 20 ]
K. Zwor Pz¤^K Zi½ 	L. hvwš¿K Zi½ 
M †eZvi Zi½ 		N. Av‡jvK Zi½ 		
9. kãvbyf~wZi ¯’vwqZ¡Kvj KZ?		         [w` †ev 20] 
K. 0.03 †m‡KÛ 		L. 0.01 †m‡KÛ 
M.0.1 †m‡KÛ 		N. 0.3 †m‡KÛ 		
10. k~b¨ gva¨‡g k‡ãi `ªæwZ KZ ? 		          [h †ev 20] 
K. 1008 wg/‡m 		L. 354 wg/‡m 
M.348 wg/‡m 		N.  0 wg/‡m		 
11. K¤úv‡¼i gvÎv †KvbwU ?                                [g †ev 20] 
K. 			L. 
M. 			N.  			
12. wb‡Pi †KvbwU‡Z k‡ãi †eM †ewk?	         [Xv †ev 19] 
K. †jvnv 			L. iƒcv 
M.cvwb 			N.  evqy      	 	
13. wbw`©ó Drm n‡Z m„ó k‡ãi Zi½‰`N©¨ ‡Kvb gva¨‡g †ewk?
         [iv †ev 19] 
K. 00 †mjwmqvm ZvcgvÎvi evqy 	
L. cvwb 
M †jvnv 		
N.  300 †mjwmqvm ZvcgvÎvi evqy			
14. ci ci `yBwU Zi½ kx‡l©i `~iZ¡ 2 †mwg | GKwU Zi½kxl© I Zi½cv‡`i `~iZ¡ KZ wgUvi ?                               [h †ev 19] 
K. 2 			L. 1.5
M.1			N.  0.5                         
15. k‡ãi ZxeªZv   Ges we¯Ívi  n‡j wb‡Pi †KvbwU mwVK?
          [h †ev 19] 
K. 		L. 
M.		N.		
16. Zi‡½i m‡½ †KvbwU mÂvwjZ nq?                    [Kz †ev 19]
K. ej 			L. fi 
M.fi‡eM 		N. kw³			
17. ¯ú›`biZ Kbvi MwZi mvgwMÖK Ae¯’v‡K wK e‡j?   [P †ev 19] 
K. `kv 			L. we¯Ívi 
M.ch©vqKvj 		N. K¤úv¼ 		
18. 
[image: ]
 we›`y‡Z kã wd‡i Avm‡Z KZ mgq jvM‡e ?	      [e ‡ev 2019] 
K. 0.144 †m‡KÛ		L. 0.151 †m‡KÛ
M. 0.072 †m‡KÛ		N.  0.075 †m‡KÛ 	
19. evZv‡m k‡ãi †eM 350 wg/‡m | GKwU e¯‘ evZv‡m †h kã m„wó K‡i Zvi Zi½‰`N©¨ 1250 ‡mwg | Gi ch©vKvj KZ ? 
                    [w` †ev 19] 
K. 28 †m‡KÛ 		L. 3.571 †m‡KÛ 
M.0.28 †m‡KÛ 		N. 0.0357 †m‡KÛ 	

20. Aby‰`N©¨ Zi½ K¤ú‡bi w`‡Ki mv‡_ wKfv‡e AMÖmi nq?
                     [h †ev 17] 
K. j¤^ fv‡e 		L. mgšÍivjfv‡e 
M.Avofv‡e 		N. Zi½ m„wó K‡i 		
21. †Kvb e¯‘i K¤úv‡¼i d‡j kã Zi‡½i m„wó nq, kã Zi‡½i †ÿ‡Î m¤¢e-				          [h †ev 20] 
I. cÖwZdjb 
II. cÖwZmib 
III. DcwicvZb 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. I 
M.  I 		N.  I 		
22.
[image: ]
Dc‡ii wP‡Îi Av‡jv‡K Zi½wU-		          [P †ev 19] 
I. Zi½‰`N©¨ 4.44 wgUvi
II.  Ges  mg`kvm¤úbœ 
III. cÖK…wZ AbycÖ¯’ Zi½ 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. I 
M.  I 		N.  I 		
23. wb‡Pi wP‡Îi Av‡jv‡K 23 I 24 bs cÖ‡kœi DËi `vI t
          [e ‡ev 20] 
[image: ]
23.  Dr‡mi K¤úv¼ KZ nvR© ? 
K. 136			L. 272
M.425			N. 850			
24. k‡ãi †eM e„w× †c‡j D³ gva¨‡g 
I. ZvcgvÎv e„w× cv‡e 
II. evqyi Av`ªZv e„w× cv‡e 
III. evqyi Pvc e„w× cv‡e 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. I 
M.  I 		N.  I 		
wb‡Pi Z‡_¨i Av‡jv‡K 25 I 26 bs cÖ‡kœi DËi `vI t 
GKRb evjK 18 wg MfxiZv wewkó GKwU K~‡ci Kv‡Q `uvwo‡q kã Drcbœ Ki‡jv |                                               [w` †ev 19] 
25. 00 †mjwmqvm ZvcgvÎvq me©vwaK KZ MfxiZv Kgv‡j †m cÖwZaŸwb ïb‡Z cv‡e ?
K. 34.6 wg 		L. 18 wg 
M.16.6 wg 		N.  1.4 wg 		
26. 200 †mjwmqvm ZvcgvÎvq cÖwZaŸwb ïb‡Z Zvi KZ mgq jvM‡e ?
K. 0.1 †m 		L. 0.104 †m 
M.0.108 †m 		N.  1.8 †m 		
27.	XvKv †eZvi †K›`ª wgwWqvg I‡q‡f 630kHz G Abyôvb m¤úÖPvi K‡i| †iwWI Zi‡½i †eM 3  108ms1 n‡j Zi½ ˆ`N©¨ KZ n‡e? 
					                        [iv. †ev. 2016]
	K	476190m	L	476.19m 
	M	476190cm	N	476.19cm	
28.	`uvZ Ges wKWwbi cv_i Acmvi‡Yi Kv‡R †Kvb kã e¨envi Kiv nq?                                                         [iv. †ev. 2016]
	K	hvwš¿K kã	L	kÖve¨Zvi kã 
	M	k‡ãvËi kã 	N	k‡ãZi kã	
[image: ]¯ú›`‡bi
 w`K

29.	wP‡Î wecixZ `kvq Av‡Q †KvbwU?                      [iv. †ev. 2016]
	K	P Ges P	L	S Ges S 
	M	R Ges R 	N	P Ges R	
30.	†Kvb Zi½ mÂvj‡bi Rb¨ gva¨‡gi cÖ‡qvRb nq bv?[w`. †ev. 2016]
	K	kã Zi½	L	hvwš¿K Zi½ 
	M	Zvwor †PŠ¤^K Zi½ 	N	cvwbi Zi½	
31.	                                                              [w`. †ev. 2016]
[image: ]
	GKB `kv m¤úbœ we›`y¸‡jvi †ÿ‡Î wb‡Pi †KvbwU mwVK?	
	K	A, B, D	L	A, A, A 
	M	A, B, C 	N	A, B, D	
32.	20C ZvcgvÎvq cvwb‡Z k‡ãi †eM KZ?            [Kz. †ev. 2016]
	K	344ms1	L	1350ms1 
	M	1400ms1 	N	1450ms1	
33.	Aby‰`N©¨ Zi‡½i †ÿ‡Î Zi½w¯’Z KYv¸‡jvi K¤ú‡bi w`‡Ki mv‡_ Zi½ cÖev‡ni w`‡Ki ga¨eZ©x †KvY KZ?              [Kz. †ev. 2016]
	K	90	L	45 
	M	30 	N	0	
34.	myihy³ k‡ãi ˆewkó¨ wb‡Pi †KvbwU?                    [P. †ev. 2016]
	K	k‡ãi †eM	L	k‡ãi Zx²Zv 
	M	k‡ãi K¤úv¼ 	N	k‡ãi Zi½‰`N©¨	
35.	E = mc2 m~‡Î m n‡”Q                               [wm. †ev. 2016]
	K	wbDwK¬qv‡mi fi	L	wbDwK¬qv‡mi nviv‡bv fi 
	M	cigvYyi fi 	N	BD‡iwbqv‡gi fi	
36.	10C ZvcgvÎvq k‡ãi `ªæwZ 338ms1 n‡j 30C ZvcgvÎvq k~b¨ gva¨‡g k‡ãi `ªæwZ KZ?                                [wm. †ev. 2016]
	K	1014ms1	L	350ms1 
	M	332ms1 	N	0ms1	
37.	KZ ZvcgvÎvq k‡ãi `ªæwZ wZb¸Y e„w× cvq?        [wm. †ev. 2016]
	K	996C	L	1107C 
	M	1328C 	N	1660C	
38.	20C ZvcgvÎvq evqy‡Z k‡ãi †eM KZ?              [h. †ev. 2016]
	K	1450ms1	L	5130ms1 
	M	344ms1 	N	340ms1	
39.	Drm I cÖwZdj‡Ki b~¨bZg `~iZ¡ KZ n‡j cÖwZaŸwb †kvbv hv‡e? 
                                                                     [h. †ev. 2016]
	K	17.5m	L	17m 
	M	16.6m 	N	16.3m	
40.	40C ZvcgvÎvq evqy‡Z k‡ãi †eM KZ n‡e?        [e. †ev. 2016]
	K	332ms1	L	350ms1
	M	356ms1	N	362ms1	
41.	†Kvb gva¨‡g k‡ãi †eM me‡P‡q †ewk?                [e. †ev. 2016]
	K	KwVb	L	Zij 
	M	M¨vmxq 	N	cøvRgv	
42.	SONAR-Gi c~Y© A_© wK?                        [Xv. †ev.-2015]
	K	Sound Navigator and Ranging 
	L	Sound Navigation and Ranging 
	M	Sound Navigation and Ringing 
	N	Sound Navigator and Ringing 	
43.	k‡ãi †eM †Kvb gva¨‡g me‡P‡q Kg?          [iv. †ev.-2015]
	K	Zij gva¨‡g	L	M¨vmxq gva¨‡g 
	M	KwVb gva¨‡g	N	k~b¨ gva¨‡g 	
44.	cÖwZ wWMÖx †mjwmqvm ZvcgvÎv e„w×i Rb¨ evqy‡Z k‡ãi †eM KZ e„w× cvq?                                      [iv. †ev.-2015]
	K	332ms–1	L	16.6 ms–1
	M	6 ms–1	N	0.6 ms–1 	
45.	mgy‡`ªi MfxiZv wbY©‡qi Rb¨ †Kvb hš¿wU e¨en„Z nq? 
					                       [w`. †ev.-2015]
	K	†Uwj‡¯‹vc	L	†cwi‡¯‹vc 
	M	†mvbvi	N	ivWvi 	
46.	†Kv‡bv wbw`©ó gva¨‡g k‡ãi K¤úv¼ e„w× Ki‡j wb‡Pi †KvbwU Kg‡e?                                              [w`. †ev.-2015]
	K	Zi½‡eM	L	we¯Ívi 
	M	ch©vqKvj	N	`kv 	
47.	evZv‡m m„ó GKwU kã Zi‡½i Zi½‰`N©¨ 35 cm n‡j, Gi K¤úv¼ KZ n‡e? [evZv‡mi k‡ãi †eM = 350ms–1] 
					                    [w`. †ev.-2015]
	K	10 Hz	L	100 Hz 
	M	1000 Hz	N	10,000 Hz	
48.	30C ZvcgvÎvq †Kv‡bv ¯’vb †_‡K kã Ki‡j 0.12 sec ci k‡ãi cÖwZaŸwb †kvbv hvq| k‡ãi Drm n‡Z cÖwZdjK c„‡ôi `~iZ¡ KZ?                                   [Kz. †ev.-2015] 
	K	42m	L	39.84 m 
	M	21m	N	19.9 m 	
49.	Dr‡mi K¤úb cÖwZ †m‡K‡Û 20,000 Gi †ekx n‡j m„ó kãwU wKiƒc?                                              [Kz. †ev.-2015] 
	K	k‡ãZi	L	kÖæwZc~e© 
	M	k‡ãvËi	N	kÖæwZgayi 	
50.R
P
O
R
P
¯ú›`‡bi
w`K
Q
Q




 
	wP‡Î c~Y© ¯ú›`b †KvbwU?                          [P. †ev.-2015]
	K	R †_‡K R	L	P †_‡K R 
	M	P †_‡K Q	N	O †_‡K P 	
51.	wb‡Pi †KvbwU Aby‰`N©¨ Zi½?     [P. †ev.-2015, wm. †ev.-2015]
	K	Av‡jvK Zi½	L	†eZvi Zi½ 
	M	kã Zi½	N	cvwbi Zi½ 	
52.	30C ZvcgvÎvq 0.25s G †Kv‡bv cÖwZaŸwb †kvbv †M‡j Drm I cÖwZdj‡Ki ga¨eZ©x `~iZ¡ KZ m (wgUvi)?  [P. †ev.-2015]
	K	43.75	L	42.50 
	M	41.50	N	41.25 	
53.	20C ZvcgvÎvq †jvnv‡Z k‡ãi †eM cvwb‡Z k‡ãi †e‡Mi KZ ¸Y?                                            [wm. †ev.-2015]
	K	3.54	L	4.54 
	M	5.54	N	6.45 	
54.	k‡ãi K¤úv¼ †e‡o hvqÑ                          [h. †ev.-2015]
	K	†eM †e‡o †M‡j	L	Zi½‰`N©¨ K‡g †M‡j 
	M	Zi½‰`N©¨ †e‡o †M‡j	N	ch©vqKvj †e‡o †M‡j	
55.	k‡ãi ZxeªZv Zi‡½i we¯Ív‡iiÑ                  [h. †ev.-2015]
	K	e‡M©i e¨v¯ÍvbycvwZK	L	N‡bi mgvbycvwZK 
	M	e‡M©i mgvbycvwZK	N	mgvbycvwZK 	
56.	S.I c×wZ‡Z k‡ãi ZxeªZvi GKK †KvbwU?     [e. †ev.-2015]
	K	kWm–1	L	kWm–2
	M	Wm–1	N	Wm–2	
57.	GK e¨w³ cÖwZeÜK †_‡K 16.6 `~‡ii  _vKv m‡Ë¡I cÖwZaŸwb ïb‡Z †cj bv| KviY                                 [P. †ev. 2016]
	i.	evqyi ZvcgvÎv 0C †_‡K Kg wQj 
	ii.	k‡ãi †eM 332ms1 †_‡K †ewk wQj 
	iii.	0.1s Gi c~‡e© kã wd‡i G‡mwQj 
	wb‡Pi †KvbwU mwVK?
	K	i I ii	L	i I iii
	M	ii I iii	N	i, ii I iii	
58.	mgq t I k‡ãi †eM v n‡j, mgy‡`ªi MfxiZv d wbY©‡qi †ÿ‡ÎÑ                                              [wm. †ev.-2015]
	i.	kã me©‡gvU d `~iZ¡ AwZµg K‡i 
	ii.	d = 
	iii.	kã me©‡gvU 2d `~iZ¡ AwZµg K‡i 
	wb‡Pi †KvbwU mwVK?
	K	i I ii	L	ii I iii
	M	i I iii	N	i, ii I iii	
59.	myihy³ k‡ãi ˆewkó¨Ñ 			                    [Xv. †ev.-2015]
	i.	kã we¯Ív‡ii AwfgyL j¤^fv‡e nq 
	ii.	k‡ãi K¤úv¼ †ewk nq 
	iii.	ch©ve„Ë K¤ú‡bi d‡j Drcbœ nq 
	wb‡Pi †KvbwU mwVK?
	K	i I ii	L	ii I iii
	M	i I iii	N	i, ii I iii	
60.	evqy‡Z k‡ãi †eM wbf©i K‡iÑ                   [iv. †ev.-2015]
	i.	Av`ª©Zvi Dci 	ii.	ZvcgvÎvi Dci 
	iii.	Pv‡ci Dci 
	wb‡Pi †KvbwU mwVK?
	K	i I ii	L	i I iii
	M	ii I iii	N	i, ii I iii 	
†jLwPÎwU jÿ¨ K‡i 61 I 62 bs cÖ‡kœi DËi `vI: Zi‡½i w`K































































































































































































































































































































































































































































































































Zi‡½i †eM 300ms





























































































































































































































































































































¯ú›`‡bi w`K
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61.	Zi½wUi K¤úvsK KZ nvR©?                       [e. †ev.-2015]
	K	40	L	6000
	M	120	N	140 	
62.	Dc‡ii †jLwP‡ÎÑ                                  [e. †ev.-2015]
	i.	gva¨‡gi KYv¸‡jvi w`K I Zi½ cÖev‡ni w`K GKB 
	ii.	P, Q, R KYv¸‡jvi `kv GKB 
	iii.	D, E, F KYv¸‡jvi †eM GKB 
	wb‡Pi †KvbwU mwVK?
	K	i I ii	L	i I iii
	M	ii I iii	N	i, ii I iii	




¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi


1. kã †Kvb ai‡bi Zi½?
	K wZh©K Zi½	L ZvwoZ‡PŠ¤^Kxq Zi½
	 Aby‰`N©¨ Zi½	N †eZvi Zi½
2. k‡ãi †eM †Kvb gva¨‡g me‡P‡q †ewk?
	 KwVb	L Zij	M M¨vmxq	N cøvRgv
3. ˆe`y¨wZK jvB‡b g„Z ev`yo Sz‡j _vK‡Z †`Lv hvq †Kb?
	i.	ˆe`y¨wZK Zvi¸‡jvi Ae¯’vb Ges ga¨eZ©x `~iZ¡ m¤ú‡K© ZvrÿwYKfv‡e my¯úó aviYv bv _vKvq
	ii.	mvg‡bi w`‡Ki k‡ãvËi Zi‡½i cÖwZaŸwb ïb‡Z bv cvIqvq
	iii.	ev`yo GKwU Zv‡i Sz‡j Aci ZviwU ¯úk© Kivq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
wP‡Î S GKwU kã Drm Ges AB cvwbi c„ôZj| k‡ãi †eM 332ms1 a‡i wb‡q Ges cv‡k¦©i Z_¨ I wP‡Îi wfwË‡Z 4 I 5 bs cÖ‡kœi DËi `vI :


4. cvwbi D”PZv h Gi gvb m‡e©v”P KZ ch©šÍ cÖwZaŸwb †kvbv hv‡e?
	K 13.40 cm	 13.40 m	M 3.4 m	N 3.4 cm
5. cÖ`Ë wP‡Îi †ÿ‡Î cÖwZaŸwb ïb‡Z KZ mgq cÖ‡qvRb n‡e?
	K 0.10 s	 0.12 s	M 0.14 s	N 0.18 s

6. SONAR-Gi c~Y© A_© Kx?
	K Sound Navigator and Ranging
	 Sound Navigation and Ranging
	M Sound Navigation and Ringing
	N Sound Navigator and Ringing
7. k‡ãi ZxeªZv Zi½ we¯Ív‡iiÑ
	K e‡M©i e¨¯ÍvbycvwZK	L N‡bi mgvbycvwZK
	 e‡M©i mgvbycvwZK	N mgvbycvwZK
8. k‡ãi K¤úv¼ †e‡o hvqÑ
	K †eM †e‡o †M‡j	 Zi½‰`N©¨ K‡g †M‡j
	M Zi½‰`N©¨ †e‡o †M‡j	N ch©vqKvj †e‡o †M‡j
9. †KvbwU Aby‰`N©¨ Zi½?
	K cvwbi Zi½	 kã Zi½	M Av‡jvi Zi½	N †eZvi Zi½
10. †Kv‡bv wbw`©ó gva¨‡g k‡ãi K¤úv¼ e„w× Ki‡j wb‡Pi †KvbwU Kg‡e?
	K Zi½‡eM	L we¯Ívi	 ch©vqKvj	N `kv
11. wP‡Î c~Y© ¯ú›`b †KvbwU?


	 R †_‡K R 	L P †_‡K R	M P †_‡K Q	N O †_‡K P
12. evZv‡m m„ó GKwU kãZi‡½i Zi½‰`N©¨ 35 cm n‡j, Gi K¤úv¼ KZ n‡e? [evZv‡m k‡ãi †eM = 350 ms1]
	K 10Hz	L 100Hz	 1000Hz	N 10,000Hz
13. 30C ZvcgvÎvq 0.25 s-G †Kv‡bv cÖwZaŸwb †kvbv †M‡j Drm I cÖwZdj‡Ki ga¨eZ©x `~iZ¡ m (wgUvi) KZ?
	 4375	L 4250	M 4150	N 4125
14. cÖwZ wWMÖx †mjwmqvm ZvcgvÎv e„w×i Rb¨ evqy‡Z k‡ãi †eM KZ e„w× cvq?
	K 332 ms1	L 166 ms1	M 6 ms1	 06 ms1
15. k‡ãi †eM †Kvb gva¨‡g me‡P‡q Kg?
	K Zij gva¨‡g		 M¨vmxq gva¨‡g
	M KwVb gva¨‡g		N k~b¨ gva¨‡g
16. 30C ZvcgvÎvq †Kv‡bv ¯’vb †_‡K kã Ki‡j 012 sec ci k‡ãi cÖwZaŸwb †kvbv hvq| k‡ãi Drm n‡Z cÖwZdjK c„‡ôi `~iZ¡ KZ?	
	K 42 m	L 3984 m	 21 m	N 199 m
17. 20C ZvcgvÎvq †jvnv‡Z k‡ãi †eM cvwb‡Z k‡ãi †e‡Mi KZ¸Y?
	 354	L 454	M 554	N 645
18. Dr‡mi K¤úb cÖwZ †m‡K‡Û 20,000 Gi †ekx n‡j m„ó kãwU wKiƒc?
	K k‡ãZi	L kÖæwZc~e©	 k‡ãvËi	N kÖæwZgayi
19. mgy‡`ªi MfxiZv wbY©‡qi Rb¨ †Kvb hš¿wU e¨eüZ nq?
	K †Uwj‡¯‹vc	L †cwi‡¯‹vc	 †mvbvi	N ivWvi
20. SI c×wZ‡Z k‡ãi ZxeªZvi GKK †KvbwU?
	K KWm1	L KWm2	M Wm1	 Wm2
21. myihy³ k‡ãi ˆewkó¨
	i. kã we¯Ív‡ii AwfgyL j¤^fv‡e nq
	ii. k‡ãi K¤úv¼ †ewk nq
	iii. ch©ve„Ë K¤ú‡bi d‡j Drcbœ nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M i I iii	 i, ii I iii
22. mgq t I k‡ãi †eM v n‡j, mgy‡`ªi MfxiZv wbY©‡qi †ÿ‡Î
	i. kã me©‡gvU d `~iZ¡ AZwµg K‡i
	ii. d = 
	iii. kã me©‡gvU 2d `~iZ¡ AZwµg K‡i

	wb‡Pi †KvbwU mwVK?
	K i I ii	 ii I iii	M i I iii	N i, ii I iii
23. evqy‡Z k‡ãi †eM wbf©i K‡i
	i. Av`ª©Zvi Ici
	ii. ZvcgvÎvi Ici
	iii. Pv‡ci Ici
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii	M i I iii	N i, ii I iii
wb‡Pi Z_¨vbymv‡i 24 I 25 bs cÖ‡kœi DËi `vI :


24. Zi½wUi K¤úv¼ KZ nvR©?
	K 40	L 60	M 120	N 140
	[mwVK DËi : 6000 Hz 75 cm Gi ¯’‡j 75 m n‡j mwVK DËi n‡e (L) 60]
25. Dc‡ii †jLwPÎ
	i. gva¨‡gi KYv¸‡jvi w`K I Zi½ cÖev‡ni w`K GKB
	ii. P, Q, R KYv¸‡jvi `kv GKB
	iii. D, E, F KYv¸‡jvi †eM GKB
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	 ii I iii	N i, ii I iii

26. Aby‰`N©¨ Zi‡½i kã mÂvj‡bi mgq gva¨‡gi Kx cwieZ©b nq?	(Ávb)
	K NbZ¡ e„w× cvq	L NbZ¡ n«vm cvq
	M gva¨‡gi cwieZ©b nq bv	 Nb‡Z¡i n«vm e„w× DfqB nq
27. ms‡KvPb I cÖmviY nq †Kvb Zi‡½?	(Ávb)
	K Av‡jvK Zi‡½	L ZvwoZ‡PŠ¤^K Zi‡½
	 kã Zi‡½		N Ae‡jvwnZ Zi‡½
28. cvwbi KYvi Av‡›`vj‡bi d‡j cvwb‡Z m„ó hvwš¿K kw³ Kxfv‡e mÂvwjZ nq?	(Ávb)
	K ms‡KvP‡bi gva¨‡g	L cÖmvi‡Yi gva¨‡g
	M wewKi‡Yi gva¨‡g	 K¤ú‡bi gva¨‡g
29. †Kvb Zi½ mÂvj‡bi Rb¨ w¯’wZ¯’vcK Ro gva¨‡gi cÖ‡qvRb nq?	(Abyaveb)
	K †eZvi Zi½		L Av‡jvK Zi½
	 cvwb‡Z m„ó Zi½	N †mŠi Zi½
30. cvwbi Zi‡½i †ÿ‡Î K¤ú‡bi w`K I Zi‡½i w`‡Ki ga¨eZ©x †KvY KZ?	(cÖ‡qvM)
	K 0	 90	M 180	N 360
31. Aby‰`N©¨ Zi‡½i KYv¸‡jv ¯ú›`‡bi w`‡Ki mv‡_ Zi½ cÖev‡ni w`‡Ki ga¨eZ©x †KvY KZ?	(Abyaveb)
	 0	L 60	M 90	N 180
32. AbycÖ¯’ Zi‡½i KYv¸‡jv K¤ú‡bi w`‡Ki mv‡_ Zi½ cÖev‡ni w`‡Ki ga¨eZ©x †KvY KZ nq?	(Abyaveb)
	K 0	L 60	 90	N 180
33. evqy gva¨‡g kã Zi‡½i w`K I evqy¯Í‡ii K¤ú‡bi ga¨eZ©x †KvY KZ nq?	(cÖ‡qvM)
	 0	L 90	M 180	N 360
34. AbycÖ¯’ Zi‡½i †ÿ‡Î Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ Kxfv‡e AMÖmi nq?	(Abyaveb)
	K mgvšÍiv‡j	 j¤^fv‡e	M wewÿßfv‡e	N wbiew”Qbœfv‡e
35. cici cvkvcvwk GKwU Zi½kxl© I GKwU Zi½ cv‡`i ga¨eZ©x `~iZ¡ KZ?	(cÖ‡qvM)
	K 	L 2	 	N 4
36. K¤ú‡bi w`K Dci wbP ev Wv‡b ev‡g n‡j Zi‡½i MwZ †Kvb w`K n‡e?	(Abyaveb)
	K Dci w`‡K	L Abyf‚wgK w`‡K	M wb‡Pi w`‡K	N Wvb w`‡K
37. cyKz‡ii w¯’i cvwb‡Z wXj Qyo‡j Kx N‡U? 	(Abyaveb)
	K cvwbi ZvcgvÎv e„w× cvq	L cvwb AvqZ‡b K‡g
	 cvwbi KYv¸‡jv Av‡›`vwjZ nq	N cvwbi KYv¸‡jv ¯’vbvšÍwiZ nq
38. Zi½ n‡jvÑ	 (Ávb)
	K ch©ve„Ë MwZ		 ch©ve„Ë Av‡›`vjb
	M ˆiwLK MwZ		N mij‰iwLK Av‡›`vjb
39. Ro gva¨‡gi KYvi Av‡›`vj‡bi d‡j †h Zi‡½i m„wó nq Zv‡K Kx Zi½ e‡j?	(Ávb)
	K ch©ve„Ë	 hvwš¿K	M ZvwoZ‡PŠ¤^K 	N †PŠ¤^K
40. Zi½ Øviv GK¯’vb †_‡K Ab¨¯’v‡b Kx mÂvwjZ nq? 	(Ávb)
	K Zvc	 kw³	M MwZ	N fi
41. wb‡Pi †KvbwU hvwš¿K Zi½?	(Abyaveb)
	 kã Zi½	L Av‡jvK Zi½
	 M Zvc Zi½	N G·-†i
42. b`x‡Z ev cyKz‡i GKwU wXj Qyo‡j b`xi cvwb Av‡›`vwjZ n‡q †h ai‡bi Zi‡½i m„wó nq ZvÑ	(Abyaveb)
	 AbycÖ¯’ Zi½
	L Aby‰`N©¨ Zi½
	M Aby‰`N©¨ I AbycÖ¯’ DfqB n‡Z cv‡i
	N Zi½ m„wó bvI n‡Z cv‡i
43. †KvbwU Aby‰`N©¨ Zi½?	(Abyaveb)
	K b`x‡Z m„ó Zi½	L Av‡jvK Zi½
	 kã Zi½	N wMUv‡ii Zv‡ii Zi½
44. Zi½ ¯’vbvšÍwiZ K‡i †KvbwU?	(Abyaveb)
	K AYy	 kw³	M e¯Íz	N ej
45. AbycÖ¯’ Zi‡½i †¶‡Î Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_Ñ	(Abyaveb)
	K mgvšÍivj _v‡K	L 45 †Kv‡Y _v‡K
	 mg‡Kv‡Y _v‡K	N †h‡Kv‡bv †Kv‡Y _v‡K
46. †KvbwU AbycÖ¯’ Zi½ bq?	(Abyaveb)
	 cvwbi Zi½	L kã Zi½
	M †eZvi Zi½	N Av‡jvK Zi½
47. wb‡Pi wP‡Î †Kvb NUbvwU NU‡Q?	(D”PZi `ÿZv)
[image: ]
	K `ywU ms‡KvP‡bi `~iZ¡ wb‡q Zi½ ˆ`N©¨ m„wó n‡”Q
	 G‡Z Aby‰`N©¨ Zi‡½i m„wó n‡”Q
	M G‡Z AbycÖ¯’ Zi‡½i m„wó n‡”Q
	N Zi½ mvg‡b I †cQ‡b Dfq w`‡K GwM‡q hv‡”Q
48. wb‡Pi wP‡Î GKwU AbycÖ¯’ Zi½ †`Lv‡bv n‡q‡Q|	(D”PZi `ÿZv)
[image: ]
	G‡¶‡Î wb‡Pi †Kvb NUbvwU mZ¨?
	K	gva¨‡gi KYv¸‡jv Dci wb‡P Kuvc‡Z Kuvc‡Z mvg‡bi w`‡K GwM‡q hv‡”Q
	L	GKwU cv`we›`y I GKwU kxl©we›`yi ga¨eZx© `~iZ¡ Zi½‰`N©¨
		gva¨‡gi KYv¸‡jv wbR wbR ¯’v‡bi Zi½ cÖev‡ni w`‡Ki mv‡_ mg‡Kv‡Y Kuvc‡Q
	N	gva¨‡g ms‡KvPb I cÖmvi‡Yi m„wó n‡”Q
49. Zi½ Kq cÖKvi? 	(Ávb)
	 `yB	L wZb	M Pvi	N cuvP
50. †KvbwU Aby‰`N©¨ Zi‡½i D`vniY? 	(Abyaveb)
	K †eZvi Zi½	L cvwbi Zi½
	M Av‡jvi Zi½	 w¯úªs-G m„ó Zi½
51. cyKz‡ii cvwbi †XD‡qi MwZ †Kvb cÖK…wZi?	 (D”PZi `ÿZv)
	K Ach©ve„Ë 	 ch©ve„Ë	M e„ËvKvi	N Dce„Ë
52. b`x ev mvM‡ii cvwbi †XD wKiƒc Zi½?	 (Ávb)
	 Avo Zi½	L jw¤^K Zi½
	M ZvwoZ †PŠ¤^K	N f‚Zi½
53. †h Zi½ gva¨‡gi KYv¸‡jvi ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq, Zv‡K Kx e‡j?	 (Ávb)
	K Aby‰`N©¨ Zi½	 AbycÖ¯’ Zi½
	M mijQw›`Z Zi½	N ms‡KvPb Zi½
54. †eZvi Zi½ Kx ai‡bi Zi½? 	(Ávb)
	K hvwš¿K Zi½	L Zwor †PŠ¤^K Zi½
	 Avo Zi½	N Aby‰`N©¨ Zi½
55. Zi‡½i ˆewkó¨ n‡jvÑ 	(Abyaveb)
	i.	gva¨‡gi KYvi ¯ú›`b MwZi d‡j Zi½ m„wó nq wKšÍz gva¨‡gi KYv ¯’vbvšÍwiZ nq bv
	ii. 	gva¨‡gi KYv¸‡jv GKB †e‡M ¯úw›`Z nq
	iii.	†eZvi Zi½ AvoZi½ myZivs Avo Zi½B kw³ I Z_¨ mÂviY K‡i
	wb‡Pi †KvbwU mwVK?
	 i	L ii	M iii	N i I iii
56. AbycÖ¯’ Zi‡½i †¶‡ÎÑ  	(Abyaveb)
	i. 	`ywU cici Zi½kx‡l©i ga¨eZx© `~iZ¡‡K Zi½ ˆ`N©¨ e‡j
	ii.	GKwU Zi½kxl© Ges GKwU Zi½cv‡`i ga¨eZx© `~iZ¡‡K Zi½‰`N©¨ e‡j
	iii.	gva¨‡gi KYv¸‡jv Zi‡½i Awfgy‡Li mv‡_ j¤^fv‡e Kuv‡c
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	 ii I iii	N i, ii I iii
57. Aby‰`N©¨ Zi‡½i g‡a¨ Ab¨Zg n‡jvÑ 	(Abyaveb)
	i. †eZvi Zi½
	ii. Av‡jvK Zi½
	iii. kã Zi½
	wb‡Pi †KvbwU mwVK?
	K i	L ii	 iii	N i I ii
58. Zi½ eywS‡q †`qÑ	 (D”PZi `¶Zv)
	i. gva¨‡gi KYv¸‡jvi N~Y©b
	ii. gva¨‡gi KYv¸‡jv ¯ú›`b
	iii. gva¨‡gi KYv¸‡jvi Pjb MwZ
	wb‡Pi †KvbwU mwVK?
	K i	 ii	M i I iii	N ii I iii
59. Zi‡½Ñ	 (Abyaveb)
	i. KYv¸‡jvi ¯’vqx ¯’vbvšÍi nq
	ii. cÖwZdjb I cÖwZmiY N‡U
	iii. GK¯’vb †_‡K Ab¨¯’v‡b kw³ mÂvwjZ nq 
	wb‡Pi †KvbwU mwVK?
	K i I ii	 ii I iii	M i I iii	N i, ii I iii
60. Zi‡½i ˆewkó¨ n‡jvÑ	 (Abyaveb)
	i. Zi‡½i †eM I gva¨‡gi KYvmg~‡ni ¯ú›`‡bi †eM GKB mv‡_
	ii. Zi‡½i †eM gva¨‡gi cÖK…wZi Ici wbf©i K‡i
	iii. Zi‡½i cÖwZdjb, cÖwZmiY I DcwicvZb N‡U
	wb‡Pi †KvbwU mwVK?
	K i I ii	 ii I iii	M i I iii	N i, ii I iii
wb‡P cÖ`Ë Z‡_¨i Av‡jv‡K 61 I 62bs cÖ‡kœi DËi `vI :
[image: ]
61. wP‡Î m„ó Zi‡½i bvg Kx? 	(D”PZi `ÿZv)
	K AbycÖ¯’ Zi½	 Aby‰`N©¨ Zi½
	M w¯’i Zi½	N hvwš¿K Zi½
62. w¯cÖs-Gi KzÊjx¸‡jvi ¯ú›`b Zi½ Zi‡½i w`‡Ki mv‡_ Kxfv‡e n‡”Q?	(cÖ‡qvM)
	 j¤^fv‡e	L mgvšÍiv‡j
	M mg‡Kv‡Y	N wZh©Kfv‡e
63. cici KqwU Zi½kxl© ev Zi½cv‡`i ga¨eZ©x `~iZ¡‡K Zi½‰`N©¨ e‡j?	(Ávb)
	K 1	 2	M 3	N 4
64. `yBwU KYv GKB mg‡q GKB w`‡K wbR¯^ mvg¨ve¯’v AwZµg K‡i, ZLb Zv‡K Kx e‡j?	(D”PZi `ÿZv)
	K abvZ¥K `kv m¤úbœ KYv	L FYvZ¥K `kv m¤úbœ KYv
	 mg`kv m¤úbœ KYv	N wecixZ `kv m¤úbœ KYv
65. Zi½ mÂvjbKvix †Kv‡bv KYv †Kv‡bv we›`y †_‡K hvÎv Avi¤¢ K‡i Avevi GKB w`K †_‡K †mB we›`y‡Z wd‡i G‡j Zv‡K Kx e‡j?	(Ávb)
	K ch©vqKvj	L we¯Ívi	 c~Y© ¯ú›`b	N Zi½ ˆ`N©¨
66. Zi½ mÂviYKvix †Kv‡bv KYvi †h‡Kv‡bv gyn‚‡Z©i MwZi mg¨K Ae¯’v‡K Kx e‡j?	(Ávb)
	K K¤úv¼	L we¯Ívi	 `kv	N ¯ú›`b
67. K¤úv‡¼i GK‡Ki bvg Kx?	(Ávb)
	K wgUvi	L wbDUb	 nvR© (Hz)	N wgUvi /†m.
68. GK nvR© mgvb =?	(Ávb)
	K 3.14s–1	L 2s–1	 1s–1	N 1s–2
69. †Kv‡bv Zi½ mÂviYKvix KYvi ch©vqKvj †ewk n‡j Kx NU‡e? 	(Abyaveb)
	 K¤úv¼ Kg n‡e 	L K¤úv¼ †ewk n‡e
	M K¤úv¼ GKB _vK‡e	N GwU †_‡g hv‡e
70. K¤úv¼ I ch©vqKv‡ji m¤úK© †Kgb? 	(Abyaveb)
	K ci¯ú‡ii mgvbycvwZK
	 ci¯ú‡ii e¨¯ÍvbycvwZK 
	M ci¯ú‡ii eM©g~‡ji mgvbycvwZK
	N ci¯ú‡ii Nbg~‡ji mgvbycvwZK
71. ¯ú›`bkxj †Kv‡bv KYv cÖwZ †m‡K‡Û hZ¸‡jv ¯ú›`b m¤úbœ K‡i Zv‡K Kx e‡j?	(Ávb)
	K Zi‡½i †eM	 K¤úv¼	M we¯Ívi	N ch©vqKvj
72. Zi½‰`‡N©¨i GK‡Ki bvg Kx?	(Ávb)
	K ms–1	L Hz	 m	N mvB‡Kj/†m.
73. 1 †m‡K‡Û †Kv‡bv KYv 1wU c~Y© ¯ú›`b m¤úbœ Ki‡j Zv‡K Kx e‡j? 	(Ávb)
	K 2 Hz 	 1 Hz	M 3 Hz	N 4 Hz
74. ci ci `ywU mg`kvi g‡a¨ we¯Ívi msL¨v KqwU? 	(D”PZi `ÿZv)
	 2wU	L 1wU	M 3wU	N 4wU
75. †Kv‡bv e¯‘ 5 †m‡K‡Û 100wU c~Y© ¯ú›`b m¤úbœ Ki‡j K¤úv¼ KZ n‡e? 	(cÖ‡qvM)
	K 100 Hz 	 20 Hz	M  Hz	N  Hz
76. †Kv‡bv Zi‡½i K¤úv¼ 1 Hz n‡j ch©vqKvj KZ? 	(cÖ‡qvM)
	 1 sec	L  sec 	M  sec	N  sec
77. K¤úgvb e¯‘i c~Y©K¤ú‡b †h mgq jv‡M †m mg‡q Zi½ KZ…©K AwZµvšÍ `~iZ¡‡K Kx e‡j? 	(Ávb)
	K we¯Ívi	L Zi½ †eM	M Zi½P~ov 	 Zi½‰`N©¨
78. wbw`©ó w`‡K Zi½ 1 sec mg‡q †h `~iZ¡ AwZµg K‡i Zv‡K Kx e‡j? 	(Ávb)
	 Zi½ †eM	L `kv	M we¯Ívi	N c~Y© ¯ú›`b
79. `kv m¤úwK©Z †Kvb Dw³wU me©v‡c¶v gvbvbmB? 	(D”PZi `ÿZv)
	 GwU we‡kl gyn‚‡Z© K¤úgvb KYvi miY, †eM I Z¡iY
	L `ywU KYvi miY hw` GKB nq Z‡e Zv‡`i `kv wfbœ n‡e
	M `kvi cwieZ©‡bi mv‡_ mv‡_ Zi½ ˆ`‡N©¨iI cwieZ©b nq
	N `kv me©`v K¤úv‡¼i †P‡q Kg nq 

	80. 
	



	wP‡ÎÑ 	(Abyaveb)
	i. mg`kv m¤úbœ we›`y A I A
	ii. CC = 
	iii. wecixZ `kvm¤úbœ we›`y B I C
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
	81. 
	



	GKB `kv m¤úbœÑ 	(D”PZi `ÿZv)
	i. A, A I A
	ii. D, D I D
	iii. A, D I B, D
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
82. wb‡Pi Z_¨¸‡jv jÿ KiÑ	(D”PZi `ÿZv)
	i. c~Y© ¯ú›`‡b e¯‘ †h we›`y †_‡K hvÎv Avi¤¢ K‡i Avevi †mB we›`y‡Z wd‡i Av‡m
	ii. †h mgq cici Zi‡½i cybive„wË N‡U Zv‡K ch©vqKvj e‡j
	iii. ch©vqKv‡ji GKK †m‡KÛ
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
83. wb‡Pi Z_¨¸‡jv jÿ KiÑ	 (D”PZi `ÿZv)
	i. Zi½ m„wó nq K¤úbkxj e¯‘ †_‡K
	ii. K¤úbkxj e¯‘i K¤úv¼ Zi‡½i K¤úv‡¼i mgvb
	iii. GK †m‡K‡Û GKwU c~Y© ¯ú›`b m¤úbœ n‡j Zv‡K 1 Hz e‡j
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
84. K¤úv‡¼i GKK n‡”QÑ	(cÖ‡qvM)
	i. Hz
	ii. s1
	iii. s
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii	M i I iii	N i, ii I iii
85. AbycÖ¯’ Zi‡½i D`vniY n‡jvÑ	(cÖ‡qvM)
	i. Av‡jvK Zi½
	ii. kã Zi½
	iii. †eZvi Zi½
	wb‡Pi †KvbwU mwVK?
	K i	L i I ii	 i I iii	N i, ii I iii
86. wb‡Pi Z_¨¸‡jv jÿ KiÑ	(Abyaveb)
	i. Zi½‰`‡N©¨i GKK wgUvi 
	ii. K¤úv‡¼i GKK s1
	iii. ch©vqKv‡ji GKK s
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
87. wb‡Pi Z_¨¸‡jv jÿ KiÑ	(cÖ‡qvM)
	i. MwZi mg¨K Ae¯’v †evSvq
	ii. MwZi †h‡Kv‡bv gyn~‡Z©i Ae¯’v †evSvq
	iii. we¯Ív‡ii GKK †m‡KÛ
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
88. `kv ej‡ZÑ	(Abyaveb)
	i. Zi½ ˆ`‡N©¨i mg¨K Ae¯’v †evSvq
	ii. MwZi mg¨K Ae¯’v †evSvq
	iii. MwZi †h‡Kv‡bv gyn~‡Z©i Ae¯’v †evSvq
	wb‡Pi †KvbwU mwVK?
	K i	L i I ii	 ii I iii	N i, ii I iii
wb‡Pi wPÎ †_‡K 89 I 90bs cÖ‡kœi DËi `vI : 


89. cvwb‡Z kã Zi‡½i †eM 1452.5 ms1 n‡j DÏxc‡Ki AB c‡_ Pjgvb Zi½wUi K¤úv¼ KZ n‡e?	(D”PZi `ÿZv)
	K 1600Hz	L 1660Hz	M 16000Hz		 16600Hz
90. DÏxc‡Ki †ÿ‡Î mwVK n‡jvÑ	(D”PZi `ÿZv)
	i. D I E we›`y Øviv Zi½c` eySv‡bv n‡q‡Q
	ii. Zi½ mÂviYKvix KYvi `kv wfbœ
	iii. Zi½ mÂviYKvix KYv Zi‡½i w`‡Ki mv‡_ mg‡Kv‡Y AMÖmigvb
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M i I iii	 i, ii I iii
wb‡Pi wPÎ †_‡K 91 I 92bs cÖ‡kœi DËi `vI : 
[image: ]
91. wP‡Î P †_‡K P Kx? 	(Abyaveb)
	K `kv 	 Zi½ ˆ`N©¨	M K¤úv¼	N we¯Ívi
92. wP‡Î P Ges P Gi †ÿ‡Î cÖ‡hvR¨ †KvbwU? 	(D”PZi `ÿZv)
	K GKB Zi½ †eM m¤úbœ 	 GKB `kv m¤úbœ
	M GKB K¤úv¼ m¤úbœ	N Aby‰`N©¨ Zi½ wewkó
wb‡Pi wPÎ †_‡K 93-95bs cÖ‡kœi DËi `vI : 


93. Dc‡ii wP‡Î KqwU c~Y©¯ú›`b m¤úbœ n‡q‡Q? 	(Abyaveb)
	 2wU	L 1wU	M 3wU	N 4wU
94. Dc‡ii wP‡Î C †_‡K C we›`y‡Z †h‡Z 1s mgq jvM‡j Zvi K¤úv¼ KZ? 	(cÖ‡qvM)
	K 2m 	 2s1	M 1s1	N 1m
95. K¤úv¼  Ges ch©vqKvj T = 5 s n‡j K¤úv¼ KZ Hz? 	(cÖ‡qvM)
	K 0.1	 0.2	M 2	N 10
†jLwPÎ n‡Z 96-98 bs cÖ‡kœi DËi `vI :
[image: ]
96. Zi½wUi Zi½ ˆ`N©¨ KZ?	 (cÖ‡qvM)
	 2m 	L 1m	M 3m	N 4m
97. Zi½wUi we¯Ívi KZ? 	(cÖ‡qvM)
	 1cm	L 1m	M 2m	N 2cm
98. Dc‡ii Zi½ GK ai‡biÑ	(Abyaveb)
	i. AbycÖ¯’ Zi½
	ii. Avo Zi½
	iii. jw¤^K Zi½
	wb‡Pi †KvbwU mwVK?
[bookmark: OLE_LINK1]	 i I ii	L ii I iii	M i I iii	N i, ii I iii
99. GKwU e¯‘ evZv‡m †h kã m„wó K‡i Zvi Zi½‰`N©¨ 10 cm| evZv‡m k‡ãi †eM 350ms1 n‡j ch©vqKvj KZ?	(cÖ‡qvM)
	K 286  102s 	L 286  103s
	 286  104s	N 286  105s
100. 630 KHz = KZ?	(cÖ‡qvM)
	K 63  104 Hz	 63  105 Hz	M 63  106 Hz	N 63  107 Hz
101. evZv‡m 166 KHz K¤úv‡¼i k‡ãi ˆ`N©¨ KZ?	(cÖ‡qvM)
	K 001 m	 002 m	M 003 m	N 004m
102. 20C ZvcgvÎvq evZv‡m m„ó kã Zi‡½i ˆ`N©¨ 20cm n‡j ch©vqKvj KZ?	(cÖ‡qvM)
	K 428  103s	L 525  102s	M 6  103s	 588  104s
103. 300Hz K¤úv‡¼ ¯úw›`Z †Kv‡bv †iwWI w¯úKvi †_‡K Drcbœ kã Zi‡½i Zi½‰`N©¨ evqy‡Z 115m n‡j evqy‡Z kã Zi‡½i `ªæwZ KZ?	(cÖ‡qvM)
	K 345 ms1	L 345 ms1	M 300 ms1	 345 ms1
104. `yBwU myikjvKvi K¤úv¼ h_vµ‡g 128 Hz Ges 384Hz| evqy‡Z myikjvKv `yBwU n‡Z m„ó k‡ãi Zi½‰`‡N©¨i AbycvZ KZ?	(cÖ‡qvM)
	 3 : 1	L 1 : 3	M 2 : 1	N 1 : 2
105. †Kv‡bv gvbyl 20C ZvcgvÎvq 5000Hz K¤úv‡¼i GKwU kã ïb‡Z †cj| kãwUi Zi½‰`N©¨ KZ?	(cÖ‡qvM)
	K 688 m	 688 cm	M 688  102m	N 688  103m
106. 250Hz K¤úv¼ wewkó myikjvKv n‡Z wbtm„Z kã evZv‡m 35-G 1050 m `~iZ¡ AwZµg K‡i| evqy‡Z k‡ãi Zi½‰`N©¨ KZ?	(cÖ‡qvM)
	K 136 m	L 15 m	 14 m	N 126 m
107. evqy I cvwb‡Z 300Hz K¤úv‡¼i GKwU Zi½‰`‡N©¨i cv_©K¨ 418 m| evqy‡Z k‡ãi †eM 350 ms1 n‡j cvwb‡Z k‡ãi †eM KZ?	(D”PZi `ÿZv)
	K 1404 ms1	 1604 ms1	M 1804 ms1	N 2004 ms1
108. evZv‡m k‡ãi †eM 332 ms1 n‡j, gvby‡li kªve¨Zvi EaŸ©mxgvi Zi½‰`N©¨ KZ n‡e?	(cÖ‡qvM)
	K 0166 m	 00166 m	M 16  104m	N 16  104m
109. K¤úv¼ I ch©vqKv‡ji g‡a¨ m¤úK© †KvbwU?	(Abyaveb)
	 f = 	L f = 	M f = 	N f = 
110. wb‡Pi †Kvb mgxKiYwU Zi½‰`N©¨, K¤úv¼ I Zi‡½i †e‡Mi mv‡_ m¤úK© enb K‡i?	(Abyaveb)
	K v = f	L v = 	M v = 	 v = 
111. †Kv‡bv e¯‘ t †m‡K‡Û N msL¨K ¯ú›`b Ki‡j, K¤úv¼ =? 	(Ávb)
	K  = 	L  = N  t	M  = N + l 	  = 
112. GKwU e¯‘ evZv‡m †h kã m„wó K‡i Zvi Zi½‰`N©¨ evqy‡Z 0.2 m| evZv‡m k‡ãi †eM 340 ms-1 n‡j, Gi K¤úv¼ KZ?	(cÖ‡qvM)
	 1700 Hz	L 170 Hz	M 64 Hz	N 680 Hz
113. evZv‡m m„ó kã Zi‡½i †eM v =  n‡j, wb‡Pi †KvbwU mwVK?
	(D”PZi `ÿZv)
	K  evo‡j  ev‡o	  evo‡j  K‡g
	M  Kg‡j  K‡g	N  evo‡j  AcwiewZ©Z _v‡K
114. Zi‡½i K¤úv¼ KLb †e‡o hvq? 	(Abyaveb)
	 Zi½‰`N©¨ †QvU n‡j	L †eM K‡g †M‡j
	M we¯Ívi †ewk n‡j	N †`vjbKvj †e‡o †M‡j
115. hw` †Kv‡bv Zi‡½i Zi½‰`N©¨ I Zi½‡eM Rvbv _v‡K Z‡e †h KYv¸‡jvi K¤ú‡bi Rb¨ Zi½ m„wó n‡”Q Zv‡`i K¤úv¼ wbY©q Kiv hv‡eÑ	(Abyaveb)
	K v =  Øviv	 v = f  Øviv
	M v =   Øviv	N f =  Øviv
116. K¤úv¼  Ges ch©vqKvj T = 5 †m‡KÛ n‡j,  = KZ? 	(cÖ‡qvM)
	 02 Hz	L 2 Hz	M 002 Hz	N 10 Hz
117. k‡ãi †eM 332 ms–1 n‡j 16 cm Zi½‰`‡N©¨i e¯Ízi K¤úv¼ KZ?	(cÖ‡qvM)
	K 1700 s–1	L 1500 s–1	 2075 s–1	N 2100 s–1
118. 1700 Hz K¤úv¼wewkó k‡ãi †eM evZv‡m 340 ms1 n‡j, Zi½ ˆ`N©¨ KZ? 	(cÖ‡qvM)
	K 20 m	L 10 cm	M 10 m	 20 cm 
119. K¤úv¼ 300 Hz Ges kã Zi‡½i Zi½‰`N©¨ 1.15 m n‡j, evqy‡Z kã Zi‡½i `ªæwZ KZ? 	(cÖ‡qvM)
	K 300 ms1	L 3.45 ms1	M 260.87 ms1	 345 ms1
120. XvKv †eZvi †K›`ª wgwWqvg I‡q‡f 630 kHz Gi Abyôvb m¤úªPvi K‡i| †iwWI Zi‡½i †eM 3  108 ms1 n‡j, Zi½‰`N©¨ wbY©q Ki| 	(cÖ‡qvM)
	 476.19m	L 476.91m
	M 456.19m	N 312.25m
121. 3 †m‡K‡Û GKwU Zi½ hw` 1020 wgUvi `~iZ¡ AwZµg K‡i Z‡e Zi½ `ªæwZÑ	(cÖ‡qvM)
	K 140 ms1	L 240 ms1	 340 ms1	N 340 ms1
122. wb‡Pi Z_¨¸‡jv jÿ KiÑ	 (Abyaveb)
	i. Zi½ ˆ`N©¨‡K  Øviv cÖKvk Kiv nq
	ii. K¤úv¼‡K f Øviv cÖKvk Kiv nq
	iii. ch©vqKvj‡K T Øviv cÖKvk Kiv nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
123. Zi½ `ªæwZ, K¤úv¼ I Zi½ ˆ`‡N©¨i m¤úK© n‡jvÑ 	(Abyaveb)
	i.  v = 
	ii. v = l
	iii.  = 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	 i I iii	N i, ii I iii
124. †Kv‡bv Zi‡½i K¤úv¼ †e‡o hvqÑ 	(Abyaveb)
	i. Gi †eM †e‡o †M‡j
	ii. Gi we¯Ívi †ewk n‡j
	iii. Gi Zi½‰`N©¨ †QvU n‡j 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	 i I iii	N i, ii I iii
125. evZv‡m m„ó GKwU k‡ãi Zi½‰`N©¨ 20 cm Ges K¤úv¼ 1700 Hz n‡jÑ	(cÖ‡qvM)
	i. kãwUi †eM 340ms1
	ii. kãwUi ch©vqKvj 0.000544ms1
	iii. kãwUi Zi½‰`N©¨ 0.2 m
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
wb‡Pi Z_¨vbymv‡i 126 I 127 bs cÖ‡kœi DËi `vI :
cvwb‡Z m„ó GKwU k‡ãi Zi½‰`N©¨ 8.75 cm Ges evqy I cvwb‡Z kã Zi‡½i `ªæwZ h_vµ‡g 332 ms1 Ges 1452 ms1|
126. evZv‡m k‡ãi Zi½‰`N©¨ KZ? 	(cÖ‡qvM)
	 0.02 m	L 0.01 m	M 0.025 m	N 0.03 m
127. k‡ãi K¤úv¼ KZ? 	(cÖ‡qvM)
	K 14600 Hz 	L 15600 Hz
	 16600 Hz	N 17600 Hz
128. cÖwZdjb, cÖwZmiY I DcwicvZb N‡U †Kvb Zi‡½?	(Abyaveb)
	 kã Zi‡½		L Av‡jvK Zi‡½
	M †eZvi Zi‡½		N Zvc Zi‡½
129. Zi‡½i we¯Ívi †ewk n‡j k‡ãi ZxeªZvi Kx nq?	(cÖ‡qvM)
	 †ewk nq		L Kg nq
	M AcwiewZ©Z _v‡K	N Kg ev †ewk n‡Z cv‡i
130. kã mÂvi‡Yi Rb¨ †Kgb gva¨‡gi cÖ‡qvRb?	(Abyaveb)
	K Aw¯’wZ¯’vcK gva¨g	 Awew”Qbœ w¯’wZ¯’vcK gva¨g
	M evqexq gva¨g		N KwVb gva¨g
131. kã Kx ai‡bi Zi½? 	(Ávb)
	K AbycÖ¯’ Zi½	 Aby‰`N©¨ Zi½
	M Avo Zi½	N UªvÝfvm© I‡qf
132. e¯‘i †Kvb NUbvi Rb¨ kã Drcbœ nq?	(Ávb)
	K ms‡KvPb	 K¤úb	M cÖmviY	N cwienb
133. kã Dr‡mi K¤úv¼ KZ n‡j Avgiv kã ïb‡Z cvB?	(D”PZi `ÿZv)
	K 20 Hz-Gi wb‡P
	L 2000 Hz-Gi Dc‡i
	M 2,0000 Hz-Gi †ewk
	 20 Hz †_‡K 20,000 Hz-Gi g‡a¨
134. kã Zi‡½i †eM †Kvb gva¨‡g me‡P‡q †ewk? 	(Abyaveb)
	K Aw·‡Rb	 †jvnv	M cvwb	N †K‡ivwmb 
135. kã Zi‡½i †ÿ‡Î †KvbwU N‡U? 	(Ávb)
	K AceZ©b	L we”QyiY
	 cÖwZdjb	N mgeZ©b
136. †Kvb Zi‡½ cÖwZdjb, cÖwZmiY I DcwicvZb N‡U? 	(Ávb)
	 kã	L †eZvi
	M Zvc	N we`y¨r
137. GKwU myikjvKv, GKwU †envjvi Zvi, GKwU jvDWw¯úKvi kã m„wó Ki‡Q| KviY ZvivÑ	(Abyaveb)
	K msKzwPZ n‡”Q	L cÖmvwiZ n‡”Q
	M Nyi‡Q	 Kuvc‡Q
138. kã Zi‡½i †eM wbf©i K‡i KqwU wel‡qi Ici? 	(Abyaveb)
	K 1wU	L 2wU
	 3wU	N 4wU
139. GKwU wcZ‡ji evwU‡Z GKwU `Ê Øviv AvNvZ Ki‡j kã Drcbœ nq| †Kvb NUbvi Rb¨ GB kã Drcbœ nq?	(D”PZi `ÿZv)
	K `‡Êi AvNv‡Zi Rb¨
	 wcZ‡ji KYv¸‡jvi K¤ú‡bi Rb¨
	M evZv‡mi ms‡KvP‡bi Rb¨
	N AvNv‡Zi d‡j wcZ‡ji cÖmvi‡Yi Rb¨
140. wb‡Pi †KvbwU k‡ãi cÖwZdj‡bi D`vniY?	(Abyaveb)
	K Abybv`	L exU
	 cÖwZaŸwb	N e¨wZPvi
141. †Kv‡bv GKwU wbw`©ó gva¨‡g k‡ãi `ªæwZ †KvbwUi Dci wbf©i K‡i?	(Abyaveb)
	K K¤úv¼	L Pvc
	 ZvcgvÎv	N ch©vqKvj
142. Avgiv Rvwb kã mÂvj‡bi Rb¨ gva¨‡gi cÖ‡qvRb| Zvn‡j wb‡Pi †KvbwUi ga¨ w`‡q kã mÂvwiZ nq bv?	(Abyaveb)
	K KwVb gva¨‡g	L Zij gva¨‡g
	M evqexq gva¨‡g	 f¨vwKDqvg
143. evqy‡Z k‡ãi †eM KLb †ewk n‡e?	(D”PZi `ÿZv)
	K evqyi NbZ¡ †e‡o †M‡j	L evqyi Av`ª©Zv K‡g †M‡j
	 evqy‡Z Rjxq ev®ú †e‡o †M‡j	N evqy‡Z Rjxq ev®ú K‡g †M‡j
144. kã mÂvj‡bi Rb¨ Kxiƒc gva¨g cÖ‡qvRb? 	(Ávb)
	 Awew”Qbœ w¯’wZ¯’vcK	L Aw¯’wZ¯’vcK
	M evqexq	N KwVb
145. Zi‡½i we¯Ívi †ewk n‡j k‡ãi ZxeªZvÑ  	(Abyaveb)
	K n«vm cvq 	 e„w× cvq
	M w¯’i _v‡K	N w¯’i _v‡K A_ev n«vm cvq
146. evqyi ga¨ w`‡q kã mÂvwjZ n‡jÑ 	(Abyaveb)
	i. evqy gva¨‡gi ¯Íi msKzwPZ nq
	ii. evqy gva¨‡gi ¯Íi cÖmvwiZ nq
	iii. gva¨g w¯’i _v‡K
	wb‡Pi †KvbwU mwVK?
	K i	L ii	 i I ii	N ii I iii
147. k‡ãi cÖwZdj‡bi Rb¨ cÖwZdjK ZjwUÑ 	(Ávb)
	i. gm„Y nIqv cÖ‡qvRb
	ii. AvKv‡i †QvU nIqv cÖ‡qvRb
	iii. AvKv‡i eo nIqv cÖ‡qvRb
	wb‡Pi †KvbwU mwVK?
	K i	 iii	M i I iii	N ii I iii 
148. k‡ãi †eM me‡P‡q †ewkÑ 	(Abyaveb)
	i. KwVb gva¨‡g
	ii. Zij gva¨‡g
	iii. evqexq gva¨‡g
	wb‡Pi †KvbwU mwVK?
	 i	L ii	M ii I iii	N i, ii I iii 
149. evqy‡Z kã mÂvj‡bi mgq evqyi ms‡KvPb I cÖmviY Avgv‡`i eywS‡q †`qÑ 	(Abyaveb)
	i. kã GK cÖKvi AbycÖ¯’ Zi½
	ii. kã GK cÖKvi Aby‰`N©¨ Zi½
	iii. kã gva¨g Qvov mÂvwiZ nq bv
	wb‡Pi †KvbwU mwVK?
	K i	L i I ii	M i I iii	 ii I iii
150. wb‡Pi Z_¨¸‡jv jÿ Ki : 	(Abyaveb)
	i. K¤úgvb e¯‘ kã m„wó K‡i
	ii. kã mÂvj‡bi Rb¨ w¯’wZ¯’vcK Ro gva¨‡gi cÖ‡qvRb
	iii. kã‡K GKwU hvwš¿K Zi½ ejv nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
151. kãÑ 	(cÖ‡qvM)
	i. GKwU hvwš¿K Zi½
	ii. GKwU Aby‰`N©¨ Zi½
	iii. evqexq gva¨‡g Zij A‡cÿv `ªæZ P‡j
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii	M i I iii	N i, ii I iii
152. kã Zi‡½i †eM wbf©i K‡iÑ	 (Abyaveb)
	i. gva¨‡gi cÖK…wZi Ici
	ii. gva¨‡gi ZvcgvÎvi Ici
	iii. gva¨‡gi Av`ª©Zvi Ici
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
153. k‡ãi cÖwZdj‡bi D`vniY †KvbwU?	(Ávb)
	K Abybv`	L weU	 cÖwZaŸwb	N AvKv‡i eo
154. kãvbyf‚wZi ¯’vwqZ¡Kvj KZ?	(Ávb)
	K 0.01 †m‡KÛ	 0.1 †m‡KÛ	M 1 †m‡KÛ	N 0.02 †m‡KÛ
155. cÖwZaŸwb †kvbvi Rb¨ k‡ãi Drm I cÖwZdj‡Ki g‡a¨ `~iZ¡ b~¨bZg KZ?	(Ávb)
	K 16.6 cm	L 0.6 cm	 16.6 m	N 1.66 m
156. k‡ãi cÖwZdj‡bi Rb¨ cÖwZdjK Zj †ek eo nIqv cÖ‡qvRb †Kb?
	(D”PZi `ÿZv)
	K cÖwZaŸwb †Rv‡i †kvbvi Rb¨
	L cÖwZaŸwb `ªæZ †kvbvi Rb¨
	 k‡ãi Zi½ ˆ`N©¨ †ek eo e‡j
	N k‡ãi Zi½ ˆ`N©¨ †ek †QvU e‡j
157. 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 Kx e‡j? 	(Ávb)
	K cÖwZmiY 	 cÖwZaŸwb	M e¨wZPvi	N DcwicvZb
158. †Kvb Kvi‡Y k‡ãi cÖwZaŸwb m„wó nq? 	(Ávb)
	K cÖwZmiY	 cÖwZdjb 	M DcwicvZb	N mgcvZb
159. kã 0.1s G †gvU KZ wgUvi `~iZ¡ AwZµg K‡i? 	(cÖ‡qvM)
	K 332	L 36.2	 33.2	N 336
160. k‡ãi cÖwZaŸwb †kvbvi Rb¨ cÖwZdjKwU Kxiƒc n‡Z n‡e? 	(Abyaveb)
	K Agm„Y	L AvKv‡i †QvU	 AvKv‡i eo	N mgZj 
161. †Kv‡bv Zi½ GKwU mylg gva¨‡g evav †c‡q c~‡e©i gva¨‡g wd‡i Avmvi NUbv‡K Kx e‡j?	 (Ávb)
	K mgeZ©b	 cÖwZdjb	M cÖwZmiY	N AceZ©b
162. †Kv‡bv kã †kvbvi ci KZ †m‡KÛ ch©šÍ Gi †ik gw¯Í‡®‹ _v‡K? 	(Ávb)
	  †m‡KÛ	L  †m‡KÛ
	M  †m‡KÛ	N  †m‡KÛ
163. cÖwZaŸwb †kvbvi Rb¨ g~jaŸwb I cÖwZaŸwb †kvbvi ga¨eZ©x mgq cv_©K¨ KZ †m‡KÛ nIqv cÖ‡qvRb? 	(Ávb)
	K 1	 	M 16.6	N 
164. 0C ZvcgvÎvq evqy‡Z k‡ãi †eM KZ? 	(Ávb)
	K 330 ms1	 332 ms1	M 334 ms1	N 342 ms1
165. wb‡Pi Z_¨¸‡jv jÿ KiÑ	(cÖ‡qvM)
	i.	20C ZvcgvÎvq evqy‡Z k‡ãi `ªæwZ 344 ms1 
	ii.	20C ZvcgvÎvq evqy‡Z cÖwZaŸwb †kvbvi Rb¨ Drm I cÖwZdjK c„‡ôi ga¨eZ©x `~iZ¡ n‡Z n‡e 172 m 
	iii.	cÖwZaŸwb n‡jv k‡ãi cÖwZdj‡bi ev¯Íe D`vniY
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
166. †Kv‡bv k‡ãi cÖwZaŸwb ïb‡Z n‡j cÖwZdjK‡KÑ 	(Abyaveb)
	i. †kªvZv †_‡K Kgc‡ÿ 16.6 m `~i‡Z¡ ivL‡Z n‡e
	ii. †h‡Kv‡bv KwVb gva¨‡g ivL‡Z n‡e
	iii. AvKv‡i eo n‡Z n‡e
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	 i I iii	N i, ii I iii
167. 0C ZvcgvÎvq cÖwZaŸwb †kvbvi Rb¨Ñ	(Ávb)
	i. b~¨bZg  †m‡KÛ mgq e¨eavb cÖ‡qvRb
	ii. Drm n‡Z cÖwZdj‡Ki b~¨bZg `~iZ¡ 16.6m
	iii. Kgc‡ÿ kãvbyf‚wZi ¯’vwqZ¡Kv‡ji mgvb mgq cÖ‡qvRb
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
168. †jvnvi GKwU duvcv b‡ji GK cÖvß nvZzwo wb‡q GKevi AvNvZ K‡i Aci cÖv‡šÍ Kvb ivL‡j `ywU kã †kvbv hvq| KviYÑ 	(cÖ‡qvM)
	i. kã `ywU 0.1s Gi †ewk e¨eav‡b Kv‡b cÖ‡ek K‡i 
	ii. duvcv b‡ji ga¨ w`‡q k‡ãi cÖwZdjb N‡U 
	iii. evqy gva¨‡gi †P‡q KwVb gva¨‡g kã †Rv‡i P‡j
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
169. wb‡Pi Z_¨¸‡jv jÿ KiÑ	(cÖ‡qvM)
	i. kãvbyf‚wZi ¯’vwqZ¡Kvj 0.1 †m‡KÛ
	ii. cÖwZdj‡bi Rb¨B cÖwZaŸwb m„wó nq
	iii. cÖwZmi‡Yi d‡jB cÖwZaŸwb †kvbv hvq
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
170. wb‡Pi Z_¨¸‡jv jÿ KiÑ	(cÖ‡qvM)
	i. b`xcv‡o `uvwo‡q kã Ki‡j cÖwZaŸwb †kvbv hv‡e
	ii. Drm I cÖwZdj‡Ki g‡a¨ b~¨bZg `~iZ¡ 16. 6 cm n‡j cÖwZaŸwb †kvbv hv‡e 
	iii. 273 K ZvcgvÎvq evZv‡m k‡ãi †eM 332 ms1
	wb‡Pi †KvbwU mwVK?
	K i I iii	 i I iii	M ii I iii	N i, ii I iii
wb‡Pi Z‡_¨i wfwË‡Z 171 I 172 bs cÖ‡kœi DËi `vI :


wP‡Î S n‡jv k‡ãi Drm, d `~i‡Z¡ cÖwZdjK i‡q‡Q| Drm †_‡K GKwU kã R cÖwZdjK †`Iqv‡j evav †c‡q wd‡i G‡jv|
171. †cÖwiZ I cÖwZdwjZ kã c„_Kfv‡e ïb‡Z n‡j S I R Gi ga¨eZ©x `~iZ¡ KZ n‡e? 	(cÖ‡qvM)
	K 162 m	 166 m	M 1606 m	N 1616 m
172. gvbe gw¯Í‡®‹ k‡ãi Aw¯ÍZ¡ 0.1s| S we›`y‡Z kã g~j k‡ãi 0.2s c‡i †kvbv †M‡j d KZ n‡e?	(D”PZi `ÿZv)
	K 166 m	L 2354 m	 332 m	N 3985 m
173. k‡ãi †Kvb ag© e¨envi K‡i K‚‡ci MfxiZv wbY©q Kiv hvq? 	(Abyaveb)
	 cÖwZdjb	L DcwicvZb	M cÖwZmiY	N Abybv`
174. mgy‡`ªi cvwb‡Z 20C ZvcgvÎvq k‡ãi †eM 1450ms1 SONAR G kã Zi½ †cÖiY I MÖn‡Yi ga¨eZ©x mgq 0.69 S n‡j mgy‡`ªi MfxiZv KZ?	(cÖ‡qvM)
	K 500 m	 50025 m	M 600 m	N 60025 m
175. cÖwZdwjZ kã †kªvZvi Kv‡Q wd‡i Avm‡Z KZ `~iZ¡ AwZµg Ki‡Z nq? 	(Abyaveb)
	 wØ¸Y 	L wZb¸Y 	M Pvi¸Y	N Qq¸Y
176. cÖwZaŸwb ïb‡Z n‡j K‚‡ci MfxiZv Kgc‡ÿ KZ wgUvi nIqv cÖ‡qvRb? 	(D”PZi `ÿZv)
	K 17.6	 16.6	M 18.6	N 19.6
177. k‡ãi †eM v g~jkã I cÖwZaŸwb †kvbvi ga¨eZ©x mgq t †m‡KÛ n‡j K‚‡ci MfxiZv h = ?	 (cÖ‡qvM)
	 	L 2vt	M 	N 
178. wb‡Pi †KvbwU we`y¨r cwievnx? 	(Abyaveb)
	K KvP	 ev`y‡oi †`n	M Zzjv	N KvV 
179. ev`yo KZ K¤úv‡¼i kã ˆZwi Ki‡Z I ïb‡Z cv‡i? 	(Ávb)
	 100000 Hz	L 350000 Hz	 M 450000 Hz	N 50000 Hz
180. k‡ãi cÖ‡qv‡M AÜKv‡i P‡j †Kvb cÖvYx?
	K gvKomv	L weovj	 ev`yo	N KzKzi
181. cÖwZaŸwb m„wó K‡iÑ 	(D”PZi `¶Zv)
	i. K‚‡ci MfxiZv wbY©q Kiv hvq
	ii. ¶wZKviK e¨vK‡Uwiqv aŸsm Kiv hvq
	iii. ev`yo AÜKv‡i PjvPj K‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
182. ev`yo Zvi m„ó k‡ãvËi Zi½ Ges cÖwZaŸwb †kvbvi ga¨Kvi mg‡qi e¨eavb I cÖwZdwjZ k‡ãi cÖK…wZ †_‡K cÖwZeÜ‡Ki Ae¯’vb Ges AvK…wZ m¤ú‡K© aviYv jvf K‡i Ges c_ Pjvi mgq †mB cÖwZeÜK cwinvi K‡iÑ G †_‡K †evSv hvqÑ	 (D”PZi `¶Zv)
	i. ev`yo ivwÎ‡ejv †`L‡Z cvq bv
	ii. ev`yo †Pv‡L †`L‡Z cvq bv
	iii. ev`y‡oi †PvL †bB
	wb‡Pi †KvbwU mwVK?
	K i	 ii	M i I iii	N ii I iii
183. wb‡Pi ivwk¸‡jv jÿ KiÑ
	i. t = 
	ii. h = v  
	iii. 2h = v  t 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
184. wb‡Pi Z_¨¸‡jv jÿ KiÑ
	i. ev`y‡oi †`n we`y¨r cwievnx
	ii. ev`y‡oi kªve¨Zvi EaŸ©mxgv 10000 Hz 
	iii. gv‡S g‡a¨ ˆe`y¨wZK Zv‡i SzjšÍ giv ev`yo †`Lv hvq
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
185. wb‡Pi Z_¨¸‡jv jÿ KiÑ
	i.	cÖwZaŸwbi mvnv‡h¨ K‚‡ci MfxiZv wbY©q Kiv hvq
	ii.	K‚‡ci Dci †_‡K cvwbi DcwiZ‡ji MfxiZv 5 m n‡j cÖwZaŸwb †kvbv hv‡e
	iii.	cvwbi DcwiZ‡ji MfxiZv 20 m n‡j cÖwZdwjZ kã 40 m `~iZ¡ AwZµg K‡i 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	 ii I iii	N i, ii I iii
wb‡Pi wPÎ I Z‡_¨i Av‡jv‡K 186 I 187 bs cÖ‡kœi DËi `vI :


Dc‡ii wP‡Î S kã Drm, A, B, C we›`y‡Z wZbRb †kªvZvi Ae¯’vb Ges R cÖwZdjK c„ô wb‡`©k K‡i|
186. A †kªvZvi cÖwZaŸwb ïb‡Z KZ mgq jvM‡e?	(cÖ‡qvM)
	K 01 †m‡KÛ	L 011 †m‡KÛ
	M 0101 †m‡KÛ	 013 †m‡KÛ
187. †Kvb †Kvb Ae¯’v‡b †kªvZv cÖwZaŸwb ïb‡Z cv‡i?	(D”PZi `ÿZv)
	K A	 A, B
	M B, C	N A, B I C
wb‡Pi Z‡_¨i wfwË‡Z 188 I 189 bs cÖ‡kœi DËi `vI :
[image: ]
wP‡Î mgy‡`ª GKwU RvnvR fvm‡Q
188. mgy‡`ªi MfxiZv Rvbvi Rb¨ kãweÁv‡bi †Kvb aviYv‡K e¨envi Ki‡Z n‡e? 	(Ávb)
	 cÖwZaŸwb	L cÖwZdjb
	M Abybv`	N e¨wZPvi
189. Rvnv‡R m„ó kã 0.2s c‡i wd‡i Av‡m| MfxiZv KZ n‡e?	(cÖ‡qvM)
	K 129 m	L 219 m
	 145 m	N 427 m
190. evZv‡mi Av`ª©Zv †e‡o †M‡j k‡ãi `ªæwZi Kx cwieZ©b nq? 	(Abyaveb)
	 †e‡o hvq	L K‡g hvq	M mgvb _v‡K	N k~b¨ n‡q hvq
191. wb‡Pi †Kvb gva¨‡gi k‡ãi †eM me©vwaK? 	(Abyaveb)
	K Aw·‡R‡b	 †jvnvq	M cvwb‡Z	N †K‡ivwm‡b
192. evqyi ZvcgvÎv evo‡j k‡ãi †eMÑ	 (Abyaveb)
	K K‡g		 ev‡o 
	M w¯’i _v‡K		N evo‡ZI cv‡i Kg‡ZI cv‡i
193. evZv‡mi †P‡q cvwb‡Z kã cÖvq KZ¸Y `ªæZ P‡j? 	(cÖ‡qvM)
	K `yB¸Y	L wZb¸Y	 Pvi¸Y	N cuvP¸Y
194. †Kvb ai‡bi evqy‡Z k‡ãi †eM †ewk?	 (Abyaveb)
	K ï®‹ evqy	L †fRv evqy	 nvjKv evqy	N kxZj evqy
195. 20C ZvcgvÎvq cÖwZaŸwb ïb‡Z n‡j Drm I cÖwZdj‡K ga¨eZ©x `~iZ¡ KZ n‡Z n‡e?	(cÖ‡qvM)
	K 166 m	L 17 m	 172 m	N 186 m
196. 0C ZvcgvÎvq evqy‡Z k‡ãi †eM 332 ms1 n‡j 01s G kã 2m `~iZ¡ AwZµg Kij| GB k‡ãi cÖwZaŸwb ïb‡Z n‡j †kªvZv‡K cÖwZdjb †_‡K b~b¨Zg KZ `~i‡Z¡ _vK‡Z n‡e?	(cÖ‡qvM)
	 166 m	L 236 m
	M 332 m	N 506 m
197. cÖwZ †m‡K‡Û kã hZUv c_ AwZµg K‡i Zv‡K Kx e‡j? 	(Ávb)
	 k‡ãi †eM	L k‡ãi cÖwZmiY
	M k‡ãi cÖwZdjb	N k‡ãi e¨wZPvi
198. 20C ZvcgvÎvq evqy‡Z k‡ãi †eM KZ?	(Ávb)
	K 332 ms–1	 344 ms–1 	M 350 ms–1		N 356 ms–1
199. 20C ZvcgvÎvi †jvnvi k‡ãi †eM KZ? 	(Ávb)
	K 344 ms1	L 1050 ms1	 5130 ms1	N 5230 ms1
200. 20C ZvcgvÎvq †jvnv‡Z k‡ãi †eM cvwb‡Z k‡ãi †e‡Mi KZ ¸Y? 	(D”PZi `ÿZv)
	K 5.54 ¸Y	L 4.54 ¸Y	 3.54 ¸Y	N 2.54 ¸Y
201. k‡ãi †e‡Mi †ÿ‡ÎÑ 	(D”PZi `ÿZv)
	i. ZvcgvÎv evo‡j k‡ãi †eM ev‡o
	ii. evqyi Av`ª©Zv evo‡j k‡ãi †eM K‡g
	iii. KwVb gva¨‡g k‡ãi †eM me‡P‡q †ewk
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
wb‡Pi Z‡_¨i wfwË‡Z 202 - 204 bs cÖ‡kœi DËi `vI :
GKwU cvnvo †_‡K 20m `~‡i `uvwo‡q GKwU †Q‡j †Rv‡i wPrKvi Kij| ZLb evqyi ZvcgvÎv wQj 15C| 0C ZvcgvÎvq evqy‡Z k‡ãi †eM      332 ms-1|
202. cÖwZ wWwMÖ ZvcgvÎv e„w×i Rb¨ evqy‡Z k‡ãi †eM KZ cwieZ©b nq? 	(cÖ‡qvM)
	K 1.3 ms-1 e„w× cvq	 0.6 ms-1 e„w× cvq
	M 0.6 ms-1 K‡g hvq	N 1.3 ms-1 K‡g hvq
203. 15C ZvcgvÎvq evqy‡Z k‡ãi †eM KZ n‡e? 	(cÖ‡qvM)
	K 346 ms–1	L 352 ms–1
	 341 ms–1	N 323 ms–1
204. †Q‡jwU KZÿY c‡i cÖwZaŸwb ïb‡Z cv‡e? 	 (cÖ‡qvM)
	K 0.119s	L 0.129s	M 0.112s	 0.117s
205. f‚wgK¤ú Ges cvigvYweK we‡ùvi‡Yi mgq †Kvb K¤ú‡bi k‡ãi m„wó nq?	(Ávb)
	 k‡ãi K¤úb		L k‡ãv‡Ëvi K¤úb
	M nvi‡gvwbK K¤úb	N mycvimwbK K¤úb
206. k‡ãvËi K¤ú‡bi k‡ãi mvnv‡h¨ Qwe Zz‡j gvby‡li †ivM wbY©‡qi c×wZ‡K Kx e‡j?	(Ávb)
	K †¯‹wjs	L †_ivwc	M BwmwR     Avëªvm‡bvMÖvwd
207. cÖwZ †m‡KÛ GKwU e¯‘ Kgc‡ÿ Kqevi Kuvc‡j kã m„wó nq? 	(Ávb)
	 20 evi	L 12 evi	M10 evi	N 25 evi
208. kã Dr‡mi K¤úv¼ KZ n‡j Avgiv †m kã ïb‡Z cvB? 	(Ávb)
	K 20 Hz Gi wb‡P	
	 20 Hz †_‡K 20,000 Hz Gi g‡a¨
	M †h‡Kv‡bv K¤úv‡¼i
	N 20000 Hz Gi †ewk
209. Dr‡mi K¤úv¼ 20 Hz †_‡K 20,000 Hz Gi g‡a¨ mxwgZ _vK‡jB †Kej Avgiv kã ïb‡Z cvB| G‡K e‡jÑ	 (Ávb)
	 kªve¨Zvi cvjøv	L kªve¨Zvi mxgv
	M kªve¨Zvi EaŸ©mxgv	N k‡ãZi cvjøv
210. gvby‡li kªve¨Zvi EaŸ©mxgv KZ? 	(Ávb)
	K 2,00,000 Hz	 20,000 Hz
	M 2000 Hz	N 20 Hz
211. k‡ãvËi Zi‡½i K¤úv¼ KZ? 	(Ávb)
	K 20 Hz	 20000 Hz-G †ewk 
	M 20000 Hz	N 20 Hz †_‡K 20000 Hz
212. gvby‡li kªve¨Zvi mxgv †KvbwU? 	(Ávb)
	K 20 Hz  25,000 Hz K¤úv‡¼i kã
	 20 Hz  20,000 Hz K¤úv‡¼i kã 
	M 20 Hz  30,000 Hz K¤úv‡¼i kã
	N 20 Hz  35,000 Hz K¤úv‡¼i kã
213. k‡ãZi K¤ú‡bi K¤úv¼ KZ? 	(Ávb)
	 20 Hz Gi Kg	L 20 Hz
	M 20 Hz Gi †ewk	N 20 Hz
214. k‡ãvËi K¤úv‡¼i kã †Kvb cÖvYx ïb‡Z cv‡i? 	(Ávb)
	 KzKzi	L gvbyl	M weovj	N evN
215. †h k‡ãi K¤úv¼ 20 Hz-Gi Kg Zv‡K Kx e‡j? 	(Ávb)
	 Bbd«vmwbK K¤úb	L mycvimwbK K¤úb
	M AvjUªvmwbK K¤úb	N nvi‡gvwbK K¤úb
216. mgy‡`ªi MfxiZv wbY©‡qi Rb¨ e¨eüZ h‡š¿i bvg Kx? 	(Ávb)
	 SONAR	L SONAP	M SANOR	N SONOR
217. SONAR Gi cy‡iv bvg Kx? 	(Ávb)
	 Sound Navigation And Ranging 
	L Sound Navigation And Radiation
	M Solar Navigation And Ranging
	N Solar Navigation And Radiation
218. AvaywbK Iqvwks †gwk‡b wb‡Pi †KvbwU e¨envi K‡i Kvc‡oi gqjv cwi®‹vi Kiv nq?	 (Ávb)
	 k‡ãvËi Zi½	L k‡ãZi Zi½
	M Av‡jvK Zi½	N Pz¤^K Zi½
219. wb‡Pi †Kvb h‡š¿ k‡ãvËi Zi½ e¨envi Kiv nq? 	(cÖ‡qvM)
	K wWªj †gwkb	L wcÖ›Uvi 
	M Bw¯¿	 Iqvwks †gwkb 
220. k‡ãvËi ev k‡ãZi Zi‡½i mvnv‡h¨ m~²hš¿cvwZ cwi®‹vi Kiv nq| G‡ÿ‡Î Kx N‡U? 	(Abyaveb)
	K kãkw³ Av‡jvK kw³‡Z iƒcvšÍwiZ nq
	 kãkw³ hvwš¿K kw³‡Z iƒcvšÍwiZ nq
	M kãkw³ Zvc kw³‡Z iƒcvšÍwiZ nq 
	N kãkw³ ivmvqwbK kw³‡Z iƒcvšÍwiZ nq
221. Avëªvm‡bvMÖvwd‡Z kã‡K †Kvb kw³‡Z iƒcvšÍi Kiv nq? 	(D”PZi `ÿZv)
	K Zvc kw³‡Z	 Av‡jvK kw³‡Z
	N †PŠ¤^K kw³‡Z	N we`y¨r kw³‡Z 
222. wKWwbi †QvU cv_i aŸsm Kivi Rb¨ Kx e¨envi Kiv nq? 	(Ávb)
	 k‡ãvËi Zi½	L †jRvi iwk¥
	N ˆeÁvwbK nvZzwo	N wmRvi
223. m~² B‡jKUªwbK hš¿cvwZ cwi®‹vi Ki‡Z e¨eüZ nq †KvbwU?	(Ávb)
	K k‡ãZi Zi½	 k‡ãvËi Zi½
	M wWUvi‡R›U	N mvevb I eªvk 
224. GKwU †gwib RvnvR †_‡K mgy‡`ªi Zj‡`‡k †mvRvmywR kã Zi½ †cÖiY Kiv n‡jv| 1.5 †m‡KÛ c‡i cÖwZaŸwb †kvbv †Mj| mgy‡`ªi cvwb‡Z k‡ãi `ª“wZ 1500 ms–1 n‡j mgy‡`ªi MfxiZv KZ? 	(cÖ‡qvM)
	 1125 m	L 1000 m	M 500 m	N 2250 m
225. k‡ãZi K¤ú‡bi mxgv KZ? 	(Ávb)
	K 20 Hz  20000 Hz	 1 Hz  20 Hz
	M 20000 Hz  50000 Hz	N 20 Hz  2000 Hz
226. k‡ãZi Zi½ m„wó K‡iÑ 	(Abyaveb)
	 f‚wgK¤ú	L Avëªvm‡bvMÖvwd
	M Iqvwks †gwkb	N SONAR
227. wb‡Pi †KvbwU‡Z k‡ãvËi Zi½ e¨eüZ nq? 	(cÖ‡qvM)
	K gvB‡K 	 `uv‡Zi †¯‹wjs-G
	M mvDÛ e‡·	N wMUv‡i
228. kªve¨Zvi mxgvi †ÿ‡ÎÑ 	(Abyaveb)
	i. Dr‡mi K¤úv¼ 20 Hz †_‡K 20000 Hz n‡j gvbyl ïb‡Z cvq
	ii. K¤úv¼ 20 Hz Gi Kg n‡j Zv‡K k‡ãZi K¤úb e‡j
	iii. K¤úv¼ 20 Hz Gi †ewk n‡j Zv‡K k‡ãvËi K¤úb e‡j
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii	M i I iii	N i, ii I iii
229. k‡ãvËi K¤úv¼ ïb‡Z cvqÑ 	(Abyaveb)
	i. gvbyl 
	ii. ev`yo 
	iii. †gŠgvwQ
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	 ii I iii	N i, ii I iii
230. mgq t Ges k‡ãi †eM v n‡j mgy‡`ªi MfxiZv d wbY©‡qi †ÿ‡ÎÑ
 	(cÖ‡qvM)
	i. 
	ii. kã me©‡gvU 2d `~iZ¡ AwZµg K‡i
	iii. kã me©‡gvU d `~iZ¡ AwZµg K‡i
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii	M i I iii	N i, ii I iii
231. k‡ãvËi Zi‡½i e¨envi Kiv nqÑ 	(Abyaveb)
	i. avZecv‡Zi m~² dvUj wPwýZ Ki‡Z
	ii. m~² B‡jKwUªK hš¿cvwZ cwi®‹v‡i
	iii. ÿwZKi RxevYy aŸs‡m
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
232. Avgiv kã ïb‡Z cvB bv kã Dr‡mi K¤úv¼Ñ 	(Abyaveb)
	i. 20 Hz-Gi Kg n‡j
	ii. 20000 Hz-Gi †ewk n‡j
	iii. 20 Hz †_‡K 20000 Hz-Gi g‡a¨ _vK‡j
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	 i I iii	N i, ii I iii
233. Avëªvm‡bvMÖvwd cÖwµqvqÑ 	(Abyaveb)
	i. k‡ãZi K¤ú‡bi kã †`‡ni Af¨šÍ‡i †cÖiY Kiv‡bv nq
	ii. k‡ãvËi K¤ú‡bi kã †`‡ni Af¨šÍ‡i †cÖiY Kiv‡bv nq 
	iii. cÖwZdwjZ kã‡K Av‡jvKkw³‡Z iƒcvšÍi K‡i †Uwjwfk‡bi c`©vq †djv nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	 ii I iii	M i I iii	N i, ii I iii
234. k‡ãZi Zi½ m„wó nqÑ	 (Abyaveb)
	i. Iqvwks †gwk‡b
	ii. f‚wgK‡¤ú
	iii. cvigvYweK we‡ùvi‡Y
	wb‡Pi †KvbwU mwVK?
	K i I ii	 ii I iii	M i I iii	N i, ii I iii
wb‡Pi wP‡Îi Av‡jv‡K 235 I 236 bs cÖ‡kœi DËi `vI :
[image: ]
235. wP‡Î m„ó Zi‡½i mxgv KZ? 	(Abyaveb)
	 1 Hz  20 Hz	L 10 Hz
	M 20 Hz  20,000 Hz	N 20,000 Hz  50,000 Hz
236. m„ó K¤úbwU ïb‡Z cv‡e †KvbwU? 	(Ávb)
	 nvwZ	L ev`yo	M gvbyl	N gvKomv
wb‡Pi DÏxc‡Ki Av‡jv‡K 237 I 238 bs cÖ‡kœi DËi `vI :
GKwU K‚‡ci gy‡L †Kv‡bv Drm †_‡K kã Drcbœ Kiv n‡jv| d‡j cÖwZaŸwb 0.12 sec ci †kvbv †Mj| evqyi ZvcgvÎv wQj 0C| ˆ`eµ‡g K‚‡ci cvwbi Dcwic„ô 25 cm cyiæ GKwU †MvjvKvi w¯’wZ¯’vcK gva¨g Øviv m¤ú~Y© Gu‡U †Mj| 
237. K‚‡ci MfxiZv KZ wgUvi? 	(cÖ‡qvM)
	K 16.6	L 19.67	 19.92	N 39.84
238. wØZxq †ÿ‡Î cÖwZaŸwb †kvbvi †ÿ‡Î Kx NU‡e? 	(D”PZi `ÿZv)
	K ¯^vfvweKfv‡e †kvbv hv‡e
	L ïb‡Z †ewk mgq jvM‡e
	 w¯’wZ¯’vcK gva¨‡gi cÖK…wZi Ici wbf©i Ki‡e 
	N cÖwZaŸwb m„wó n‡e bv
wb‡Pi Z‡_¨i Av‡jv‡K 239 I 240 bs cÖ‡kœi DËi `vI : 
b`xi GK cv‡o `uvwo‡q GK e¨w³ nvZZvwj w`j| IB kã b`xi Aci cvo †_‡K wd‡i G‡m 1.5 s ci cÖwZaŸwb †kvbv †Mj| IB mgq evqy‡Z k‡ãi †eM 340 ms1|
239. kã hvIqv I Avmv wg‡j KZ c_ AwZµg Ki‡e? 	(Abyaveb)
	 wØ¸Y	L wZb¸Y	M Pvi¸Y	N Qq¸Y
240. b`xwUi cÖk¯ÍZv KZ? 	(cÖ‡qvM)
	K 250 m	 255 m	M 260 m	N 265 m
241. kÖæwZgayi kã †KvbwU? 	(Ávb)
	K KviLvbvi kã	 myihy³ kã
	M ev‡mi nb©	N Miæi Mvwoi PvKvi kã
242. myihy³ kã wb‡Pi †KvbwU? 	(Abyaveb)
	K †Xv‡ji kã	L Mvwoi nb©
	 wMUv‡ii kã	N KjKviLvbvi kã
243. kÖæwZgayi k‡ãi ˆewkó¨ wb‡Pi †KvbwU? 	(Abyaveb)
	K wbqwgZ K¤úb	L AwbqwgZ K¤úb
	M myiwenxb	 wbqwgZ I ch©ve„Ë K¤úb
244. myihy³ k‡ãi ˆewkó¨ KqwU?	 (Ávb)
	K 2wU	 3wU	M 4wU	N 5wU
245. kã we¯Ív‡ii Awfgy‡L j¤^fv‡e ivLv GKK †ÿÎd‡ji ga¨ w`‡q cÖwZ †m‡K‡Û †h cwigvY kã kw³ cÖevwnZ nq Zv‡K k‡ãi Kx e‡j? 	(Ávb)
	 ZxeªZv	L Zx¶èZv	M ¸Y	N RvwZ
246. GmAvB c×wZ‡Z k‡ãi ZxeªZvi GKK †KvbwU? 	(Ávb)
	K Wm	 Wm2	M Wm2	N Wm1
247. myihy³ k‡ãi GKB cÖve‡j¨i Lv‡`i myi Ges Pov my‡ii g‡a¨ cv_©K¨ †evSv hvq †KvbwUi gva¨‡g? 	(Ávb)
	K ZxeªZv 	 Zx¶èZv 	M ¸Y	N RvwZ
248. K¤úv¼ Kg‡j Zx¶èZvi Kxiƒc cwieZ©b N‡U? 	(Abyaveb)
	 K‡g	L ev‡o
	M w¯’i _v‡K	N evo‡ZI cv‡i Kg‡ZI cv‡i
249. gvby‡li Mjvi ¯^ih‡š¿ KqwU c`©v _v‡K? 	(Ávb)
	 2wU	L 1wU	M 3wU	N 4wU
250. cyiæ‡li Mjvi ¯^i †gvUv †Kb? 	(Abyaveb)
	K Mjvi ¯^‡ii K¤úv¼ †ewk	 Mjvi ¯^‡ii K¤úv¼ Kg 
	M †fvKvjKW© `„p _v‡K bv	N ¯^iZš¿x `„p _v‡K bv
251. bvix I wkïi Mjvi ¯^i Zx¶è †Kb?	 (Abyaveb)
	 Mjvi ¯^‡ii K¤úv¼ †ewk	L Mjvi ¯^‡ii K¤úv¼ Kg
	M †fvKvjKW© `„p _v‡K	N ¯^iZš¿x `„p _v‡K
252. myihy³ kã Drcbœ nq Dr‡miÑ  	(Abyaveb)
	i. wbqwgZ K¤ú‡bi d‡j
	ii. ch©ve„Ë K¤ú‡bi d‡j
	iii. Ach©ve„Ë K¤ú‡bi d‡j
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii	M i I iii	N i, ii I iii
253. myihy³ k‡ãi ˆewkó¨Ñ  	(D”PZi `ÿZv)
	i. cÖvej¨
	ii. Zx¶èZv
	iii. RvwZ
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
254. kã KZUv †Rv‡i n‡”Q Zv †evSv hvqÑ 	(Abyaveb)
	i. Zx²Zv Øviv
	ii. ZxeªZv Øviv
	iii. cÖvej¨ Øviv
	wb‡Pi †KvbwU mwVK?
	K i I ii	 ii I iii	M i I iii	N i, ii I iii
255. wb‡Pi Z_¨¸‡jv jÿ KiÑ 	(D”PZi `ÿZv)
	i. Zx¶èZv Dr‡mi K¤úv‡¼i Ici wbf©i K‡i
	ii. gvby‡li Mjvi ¯^ih‡š¿ 2wU ¯^iZš¿x i‡q‡Q
	iii. K¤úv¼ †ewk n‡j Zx¶èZv †ewk nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
256. cÖvej¨ I Zx¶èZvhy³ k‡ãi g‡a¨ cv_©K¨ †evSv hvqÑ 	(Abyaveb)
	i. †eM Øviv
	ii. ¸Y Øviv
	iii. RvwZ Øviv
	wb‡Pi †KvbwU mwVK?
	K i I ii	 ii I iii	M i I iii	N i, ii I iii
wb‡Pi Z‡_¨i Av‡jv‡K 257-259 bs cÖ‡kœi DËi `vI :
	[image: ]
A
	[image: ]
B


257. B- e¯‘‡Z Drcbœ my‡ii †ÿ‡Î †KvbwU mwVK? 	(Abyaveb)
	K myihy³	L kÖæwZgayi
	 kÖæwZKUz	N ch©ve„Ë K¤ú‡bi d‡j m„ó
258. A e¯‘‡Z Drcbœ my‡ii ˆewkó¨ †KvbwU? 	(Abyaveb)
	K ZxeªZv	L Zx¶èZv	M ¸Y	 me¸‡jv
259. wb‡Pi Z_¨¸‡jv jÿ KiÑ 	(D”PZi `ÿZv)
	i. A e¯‘‡Z m„ó myi kÖæwZgayi
	ii. B e¯‘wUi AwaK e¨envi gv‡S gv‡S weiw³Ki nq
	iii. A e¯‘‡Z wbqwgZ I ch©ve„Ë K¤ú‡bi d‡j myi m„wó nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
260. kã mnbkxjZvi gvÎv Qwo‡q †M‡j Zv‡K Kx e‡j? 	(Ávb)
	 kã `~lY	L k‡ãi Zx¶èZv
	M k‡ãi ZxeªZv	N kã‡eM
261. wb‡Pi †KvbwUi Kvi‡Y kã `~lY n‡Z cv‡i? 	(Abyaveb)
	 †evgvevwR	L wMUvi 	M †envjv	N euvwk
262. nVvr Zxeª kã Kx Ki‡Z cv‡i? 	(Abyaveb)
	K K¬vwšÍ `~i K‡i	 kªeYkw³ bó Ki‡Z cv‡i
	M Ny‡gi cwigvY evov‡Z cv‡i	N ¶zav evov‡Z cv‡i 
263. wb‡Pi †KvbwU kã `~l‡Yi d‡j n‡q _v‡K? 	(Abyaveb)
	K Wvqv‡ewUm 	 ¯§„wZkw³ n«vm
	M RwÛm	N K¨vÝvi
264. gvbwmK D‡ËRbv I †gRvR wLUwL‡U nIqvi KviY 
Kx? 	(Abyaveb)
	K evqy `~lY	 kã `~lY	M cwi‡ek `~lY	N cvwb `~lY 
265. eZ©gv‡b gvivZ¥K mgm¨vi m„wó Ki‡Q †KvbwU? 	(Abyaveb)
	 kã `~lY		L AwZwi³ MvQcvjv
	M B›Uvi‡bU e¨envi	N Mo Avqy e„w×
266. kã `~l‡Yi d‡jÑ	(D”PZi `¶Zv)
	i. cwicvK Z‡š¿i Kv‡R wek„•Ljv †`Lv †`q
	ii. †gRvR wLUwL‡U nq
	iii. i³Pvc e„w× cvq
	wb‡Pi †KvbwU mwVK?
	K i	L i I ii	M ii I iii	 i, ii I iii
267. kã `~lY m„wó K‡iÑ 	(D”PZi `ÿZv)
	i. †Xv‡ji kã
	ii. †Uwjwfk‡bi D”P kã
	iii. cyi‡bv Mvwoi BwÄ‡bi kã
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
268. Aweivg Zxeª kãÑ 	(Abyaveb)
	i. gvbwmK D‡ËRbv evovq
	ii. gvbwmK cÖkvwšÍ Av‡b 
	iii. †gRvR wLUwL‡U K‡i 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	 i I iii	N i, ii I iii
269. kã `~lY cÖwZ‡iv‡a Kvh©Kix c`‡ÿcÑ 	(Abyaveb)
	i. KjKviLvbvq kã †kvlY h‡š¿i e¨envi Pvjy Kiv
	ii. iv¯Ívi av‡i kã †kvlYKvix MvQcvjv jvMv‡bv 
	iii. miKv‡ii Zid †_‡K AvBb cÖYqb Kiv
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
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