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LECTURE SHEET


· 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;
		avZewcÊ 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|
 Ávbg~jK cÖkœ I DËi 
cÖkœ \ 1 \ c~Y© ¯ú›`b Kv‡K e‡j?
DËi : Zi½w¯’Z †Kv‡bv KYv GKwU wbw`©ó we›`y †_‡K hvÎv ïiæ K‡i Avevi GKB w`K n‡Z †mB we›`y‡Z wd‡i G‡j Zv‡K GKwU c~Y© ¯ú›`b e‡j| 
cÖkœ \ 2 \ Zi½cv` Kv‡K e‡j?
DËi : AbycÖ¯’ Zi‡½i me©wbgœ we›`y‡K Zi½cv` e‡j| 
cÖkœ \ 3 \ Zi‡½i `kv Kv‡K e‡j?
DËi : Zi½w¯’Z †Kv‡bv KYvi †h‡Kv‡bv gyn~‡Z©i MwZi mvgwMÖK Ae¯’v cÖKvkK ivwk‡K `kv e‡j| 
cÖkœ \ 4 \ k‡ãZi K¤úv¼ Kv‡K e‡j?
DËi : †h k‡ãi K¤úv¼ 20 Hz-Gi †P‡q Kg, Zv‡K k‡ãZi K¤úb e‡j| 
cÖkœ \ 5 \ k‡ãi ZxeªZv Kv‡K e‡j?
DËi : kã we¯Ív‡ii Awfgy‡L j¤^fv‡e ivLv GKK †ÿÎd‡ji ga¨ w`‡q cÖwZ †m‡K‡Û †h cwigvY kã cÖevwnZ nq Zv‡K myihy³ kã e‡j| 
cÖkœ \ 6 \ k‡ãi Zx¶èZv Kv‡K e‡j?
DËi : myihy³ k‡ãi †h ˆewkó¨ w`‡q GKB cÖve‡j¨i Lv‡`i myi I Povmy‡ii g‡a¨ cv_©K¨ †evSv hvq Zv‡K k‡ãi Zx¶èZv ev wcP e‡j|
 Abyavebg~jK cÖkœ I DËi 
cÖkœ \ 1 \ Zi‡½i cÖKvi‡f` ms‡ÿ‡c Av‡jvPbv Ki| 
DËi : DrcwËi KviY Abymv‡i Zi½mg~n hvwš¿K I ZvwoZ‡PŠ¤^K `yB cÖKvi n‡Z cv‡i| hvwš¿K Zi½ mÂvj‡b gva¨‡gi cÖ‡qvRb nq, wKš‘ ZvwoZ‡PŠ¤^K Zi½ mÂvj‡b gva¨‡gi cÖ‡qvRb nq bv| Z‡e mÂvj‡bi aib Abymv‡i Zi½mg~n‡K AbycÖ¯’ I Aby‰`N©¨ G `yÕfv‡M fvM Kiv nq| AbycÖ¯’ Zi‡½i †ÿ‡Î gva¨‡gi KYvmg~n Zi½‡e‡Mi w`‡Ki mv‡_ j¤^fv‡e Kw¤úZ nq Ges Aby‰`N©¨ Zi‡½i †ÿ‡Î KYv¸‡jv Zi½‡e‡Mi w`‡Ki mgvšÍiv‡j Kw¤úZ nq| 
cÖkœ \ 2 \ Zi‡½i ˆewkó¨ Kx Kx?
DËi : Zi‡½i ˆewkó¨mg~n wbgœiƒc :
1.	cÖ‡Z¨KwU KYv ch©ve„Ë MwZ jvf K‡i| 
2.	gva¨‡gi wfZi w`‡q wbw`©ó †e‡M mvg‡bi w`‡K AMÖmi nq| 
3.	KYv¸‡jvi `kv GK KYv †_‡K Aci KYv‡Z cwiewZ©Z nq|
4.	gva¨‡gi KYv¸‡jv KL‡bv w¯’i _v‡K bv|
5.	gva¨‡gi cÖwZwU we›`yi Pvc I NbZ¡ GKBfv‡e cwiewZ©Z nq|
cÖkœ \ 3 \ Kxfv‡e Aby‰`N©¨ Zi½ kbv³ Ki‡eÑ e¨vL¨v Ki|
DËi : Aby‰`N©¨ Zi‡½i me‡P‡q eo ˆewkó¨ n‡jv GwU ms‡KvPb I cÖmviY Drcbœ K‡i gva¨‡g mÂvwjZ nq| myZivs †Kv‡bv Zi½ hw` gva¨‡g ms‡KvPb I cÖmviY Drcbœ K‡i mÂvwjZ nq Z‡e GwU‡K Aby‰`N©¨ Zi½ wn‡m‡e kbv³ Kiv hvq| G‡ÿ‡Î GKwU ms‡KvPb I GKwU cÖmviY wg‡j Zi½‰`N©¨ MwVZ nq| GQvov Aby‰`N©¨ Zi½ kbv³ Kivi Av‡iKwU Dcvq n‡jv G Zi‡½i †ÿ‡Î gva¨‡gi KYv¸‡jv ¯ú›`‡bi w`K Zi‡½i w`‡Ki mgvšÍivj nq| 
cÖkœ \ 4 \ evqy I cvwbi ga¨ w`‡q kã ms‡KZ AMÖmi nIqvi mgq †Kvb gva¨‡g k‡ãi Zi½ ˆ`N©¨ †ewk n‡e? e¨vL¨v Ki| 
DËi : mvaviYZ 0C ZvcgvÎvq evqy‡Z k‡ãi `ªæwZ 332 ms1 cvwb‡Z k‡ãi `ªæwZ cÖvq 1450ms1 Ges cvwbi g‡a¨ kã evZv‡mi †P‡q cÖvq Pvi¸Y `ªæZ P‡j| G †_‡K ¯úó nq †h, evqy I cvwbi ga¨ w`‡q kã ms‡KZ AMÖmi nIqvi mgq cvwb gva¨‡g k‡ãi Zi½ ˆ`N©¨ †ewk| 
cÖkœ \ 5 \ evZv‡m I cvwb‡Z k‡ãi `ªæwZ mgvb bq †Kb? e¨vL¨v Ki| 
DËi : k‡ãi `ªæwZ gva¨‡gi cÖK…wZi Ici wbf©i K‡i| hvi Kvi‡Y KwVb gva¨‡g kã me‡P‡q `ªæZ P‡j, Zij gva¨‡g Zvi †P‡q ax‡i P‡j, evqexq gva¨‡g k‡ãi `ªæwZ me‡P‡q Kg| cixÿv K‡i †`Lv †M‡Q 0C ev 273 K ZvcgvÎvq I ¯^vfvweK Pv‡c ï®‹ evqy‡Z k‡ãi `ªæwZ 332 ms1| cyKz‡ii cvwb‡Z e„wói †duvUv co‡j evB‡i †_‡K †h kã Lye Av‡¯Í †kvbv hvq cvwb‡Z Wye w`‡q ïb‡j H kã †ek †Rv‡i †kvbv hvq| G †_‡K †evSv hvq kã evZvm ev evqy gva¨‡gi †P‡q cvwb A_©vr Zij gva¨‡g `ªæZ P‡j| wnmve K‡i †`Lv †M‡Q, cvwbi g‡a¨ kã evZv‡mi †P‡q cÖvq Pvi¸Y `ªæZ P‡j| cvwb‡Z k‡ãi `ªæwZ cÖvq 1450 ms1|
cÖkœ \ 6 \ Zi½ †eM Ges Zi½ ˆ`‡N©¨i ga¨Kvi m¤úK© e¨vL¨v Ki|
DËi : K¤úgvb e¯‘i GKwU c~Y© K¤ú‡b †h mgq jv‡M †mB mg‡q Zi½ †hUzKz `~iZ¡ AwZµg K‡i Zv Zi½ ˆ`‡N©¨i () mgvb| myZivs Zi‡½i K¤úv¼  n‡j  msL¨K c~Y©K¤úbKvjxb mg‡q (1s)-G Zi½  cwigvY `~iZ¡ AwZµg K‡i| msÁvbymv‡i GwUB n‡jv Zi½ †eM, v = ; GwUB Zi½ †eM Ges Zi½ ˆ`‡N©¨i ga¨Kvi m¤úK©| 
cÖkœ \ 7 \ kã Zi‡½i ˆewkó¨ Av‡jvPbv Ki| 
DËi : †Kv‡bv e¯‘i K¤ú‡bi d‡j kã Zi½ m„wó nq Ges G Zi½ mÂvj‡bi Rb¨ w¯’wZ¯’vcK Ro gva¨‡gi cÖ‡qvRb nq| GB Zi‡½i cÖev‡ni w`K Ges K¤ú‡bi w`K GKB kã Zi‡½i gva¨‡gi cÖK…wZi Ici wbf©ikxj| evqexq gva¨‡g Gi †eM Kg, Zi‡½ Zvi †P‡q †ewk, KwVb c`v‡_© AviI †ewk| k‡ãi ZxeªZv Zi‡½i we¯Ív‡ii e‡M©i mgvbycvwZK| kã Zi‡½i cÖwZdjb, cÖwZmiY I DcwicvZb m¤¢e| k‡ãi †eM gva¨‡gi ZvcgvÎv I Av`ª©Zvi DciI wbf©ikxj| 
cÖkœ \ 8 \ cÖwZaŸwb †kvbvi kZ©mg~n e¨vL¨v Ki| 
DËi : cÖwZaŸwb †kvbvi Rb¨ cÖwZdwjZ kã‡K †kªvZvi Kv‡b g~j kã †_‡K Avjv`vfv‡e †cuŠQ‡Z n‡e| cÖwZaŸwb †kvbvi Rb¨ g~jaŸwb I cÖwZaŸwb †kvbvi ga¨eZ©x mg‡qi cv_©K¨ AšÍZ 0.1 †m‡KÛ nIqv cÖ‡qvRb| Gi Kg n‡j g~jaŸwb †_‡K cÖwZaŸwb‡K Avjv`v Kiv hv‡e bv| myZivs cÖwZaŸwb †kvbvi Rb¨ Drm I cÖwZdj‡Ki ga¨eZ©x `~iZ¡ Ggb n‡Z n‡e †hb cÖwZdwjZ kã 0.1 †m‡K‡Ûi Av‡M wd‡i Avm‡Z bv cv‡i| 
cÖkœ \ 9 \ cÖwZaŸwbi e¨envwiK cÖ‡qvMÑ e¨vL¨v Ki| 
DËi : cÖwZaŸwbi e¨envi Øviv K‚‡ci, mgy‡`ªi MfxiZv wbY©q Kiv m¤¢e| ev`yomn †ek K‡qKwU cÖvYx cÖwZaŸwb e¨envi K‡i c_ P‡j| k‡ãi †eM Rvbv _vK‡j cÖwZaŸwbi ag© e¨envi K‡i `~ieZ©x cvnvo, †`Iqvj I Ab¨vb¨ cÖwZdj‡Ki `~iZ¡ wbY©q Kiv hvq| cÿvšÍ‡i cÖwZdj‡Ki `~iZ¡ Rvbv _vK‡j cÖwZaŸwbi gva¨‡g k‡ãi †eM wbY©q Kiv m¤¢e| 
cÖkœ \ 10 \ cÖwZaŸwb †kvbvi R‡b¨ cÖwZdj‡Ki b~¨bZg `~iZ¡ Kxfv‡e ZvcgvÎvi Dci wbf©i K‡i?
DËi : cÖwZdj‡Ki b~¨bZg `~iZ¡ d n‡j 2d = v  t; GLv‡b n‡jv k‡ãi †eM Ges t n‡jv kªeYvbyf‚wZi ¯’vwqZ¡Kvj 01s| 
`~iZ¡ k‡ãi †e‡Mi gv‡bi  fvM| †h‡nZz k‡ãi †eM ZvcgvÎvi Ici wbf©i K‡i, ZvB cÖwZaŸwb †kvbvi Rb¨ cÖwZdj‡Ki b~¨bZg `~iZ¡ ZvcgvÎvi Dci wbf©i K‡i| 
cÖkœ \ 11 \ cÖwZaŸwb e¨envi K‡i mgy‡`ªi MfxiZv cwigvc Kiv m¤¢e wKbv e¨vL¨v Ki| 
DËi : cÖwZaŸwb e¨envi K‡i mgy‡`ªi MfxiZv cwigvc Kiv m¤¢e| mgy‡`ªi DcwiZ‡j RvnvR n‡Z D”P K¤úv‡¼i kªe‡YvËi K¤úv¼ Drcbœ Ki‡j Zv cvwbi †fZi w`‡q AwZµg K‡i mgy‡`ªi Zj‡`‡k cÖwZdwjZ nq| Drcbœ cÖwZaŸwb mgy`ªZ‡j wd‡i Avm‡j kã Drcbœ I cÖwZaŸwb †kvbvi ga¨eZ©x mgqKvj (t) _vgvNwoi gva¨‡g wbY©q K‡i 2h = v  t m~Î e¨envi K‡i mgy‡`ªi MfxiZv (h) wbY©q Kiv nq, †hLv‡b v n‡jv cvwb‡Z k‡ãi †eM| 
cÖkœ \ 12 \ kãvbyf‚wZi ¯’vqxZ¡Kvj ej‡Z Kx †evS?
DËi : †Kv‡bv ÿY¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi †ik cÖvq  †m‡KÛ hver Avgv‡`i gw¯Í‡®‹ †_‡K hvq| G‡K kãvbyf‚wZi ¯’vwqZ¡Kvj e‡j| GB   †m‡K‡Ûi g‡a¨ Ab¨ kã Kv‡b G‡m †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| 
cÖkœ \ 13 \ kªve¨Zvi mxgv ej‡Z Kx †evS? 
DËi : gvbyl †h‡Kv‡bv K¤úv‡¼i kã ïb‡Z cvq bv| k‡ãi K¤úv¼ 20 Hz-Gi †ewk Ges 20000 Hz Gi Kg n‡j Z‡eB gvbeKY© D³ kã ïb‡Z cvq| K¤úv‡¼i G mxgvi Ici kªve¨Zv wbf©i K‡i e‡j gvbeK‡Y©i Rb¨ 20 Hz  20000 Hz mxgv‡K kªve¨Zvi mxgv e‡j| Ab¨ cÖvYx‡`i Rb¨ GB kªve¨Zvi mxgv Avjv`v Avjv`v gv‡bi n‡e| 
cÖkœ \ 14 \ ˆe`y¨wZK Zv‡i SzjšÍ giv ev`yo †`Lv hvq †Kb? e¨vL¨v Ki| 
DËi : ev`yo k‡ãvËi K¤úv‡¼i kã ˆZwi K‡i mvg‡b Qwo‡q †`q| 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‡bK mgq, ˆe`y¨wZK Zv‡ii mwVK Ae¯’vb wbY©q Ki‡Z e¨_© n‡j mgvšÍivj `yB Zv‡ii ga¨ w`‡q D‡o Pjvi mgq hLb abvZ¥K I FYvZ¥K Zv‡i ev`y‡oi kix‡ii gva¨‡g ms‡hvM †c‡q hvq ZLb ev`y‡oi kix‡ii ga¨ w`‡q we`y¨r cÖevwnZ nq Avi †m gviv hvq| G Kvi‡Y gv‡S g‡a¨ ˆe`y¨wZK Zv‡i SzjšÍ giv ev`yo †`Lv hvq| 
cÖkœ \ 15 \ †Kvb †Kvb Kvi‡Y k‡ãi †e‡Mi cwieZ©b nqÑ e¨vL¨v Ki| 
DËi : M¨vmxq gva¨g A‡cÿv Zij gva¨‡g k‡ãi †eM †ewk Ges KwVb gva¨‡g me©v‡cÿv †ewk| GQvov, evqy Ges Kve©b WvBA·vBW Df‡q M¨vmxq n‡jI G‡`i g‡a¨ k‡ãi †eM wfbœgv‡bi|
myZivs k‡ãi †eM gva¨‡gi cÖK…wZi Ici wbf©i K‡i| ZvcgvÎv I Av`ª©Zv e„w×i mv‡_ mv‡_ wbw`©ó gva¨‡g k‡ãi †eM e„w× cvq| †hgb 0C ZvcgvÎvq k‡ãi †eM 332 ms1 n‡jI 20C ZvcgvÎvq Zv 344 ms1 Ges ï®‹ evZvm A‡cÿv Av`ª© evZv‡m k‡ãi †eM †ewk|
myZivs k‡ãi †eM ZvcgvÎv I Av`ª©Zvi IciI wbf©i K‡i| 
cÖkœ \ 16 \ myihy³ k‡ãi ˆewkó¨ k‡ãi ZxeªZvi Ici Kxfv‡e wbf©i K‡iÑ e¨vL¨v Ki| 
DËi : myihy³ k‡ãi wZbwU ˆewk‡ó¨i g‡a¨ ZxeªZv n‡jv GKwU| cÖvej¨ ev ZxeªZv ej‡Z kã KZUv †Rv‡i n‡”Q Zv †evSvq| 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 ZvB n‡jv k‡ãi ZxeªZv| 
cÖkœ \ 17 \ cyiæ‡li Mjvi ¯^i †gvUv wKš‘ bvix I wkï‡`i Mjvi ¯^i Zx¶è †KbÑ e¨vL¨v Ki| 
DËi : gvby‡li Mjvi ¯^ih‡š¿ `y‡Uv c`©v Av‡Q| G‡`i‡K ¯^iZš¿x e‡j| 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 nq| wKš‘ wkï ev bvix‡`i †fvKvj KW© `„p _v‡K bv, d‡j eq¯‹ cyiæl‡`i Mjvi ¯^‡ii K¤úv¼ Kg Ges bvix ev wkï‡`i ¯^‡ii K¤úv¼ †ewk nq| ZvB cyiæl‡`i Mjvi ¯^i †gvUv wKš‘ wkï ev bvix‡`i KÉ¯^i Zx¶è| 
cÖkœ \ 18 \ Ôk‡ãi †ÿ‡Î ZxeªZv I Zx¶èZv GKB ivwk bqÕÑ e¨vL¨v Ki| 
DËi : kã cÖev‡ni 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| Aciw`‡K, myihy³ k‡ãi †h ˆewkó¨ w`‡q GKB cÖve‡j¨i Lv‡`i myi Ges Pov my‡ii g‡a¨ cv_©K¨ †evSv hvq Zv‡K Zx¶èZv e‡j| msÁvbymv‡i ZxeªZv wbf©i K‡i DrcbœKvix K¤úgvb KYvmg~‡ni mvg¨ve¯’vb n‡Z we¯Ív‡ii Ici Ges Zx¶èZv wbf©i K‡i K¤úv‡¼i Ici| †hgb cyiæl‡`i Mjvi ¯^i †gvUv, A_©vr Zv‡`i Øviv Drcbœ k‡ãi ZxeªZv †ewk wKš‘ Zx¶èZv †ewk bq| cÿvšÍ‡i bvix I wkï‡`i †ÿ‡Î ZxeªZv I Zx¶èZv GKB ivwk bq| 
cÖkœ \ 19 \ kã `~l‡Yi ÿwZKi cÖfve  e¨vL¨v Ki| 
DËi : kã `~l‡Yi Kvi‡Y AcÖ‡qvRbxq kã I †Kvjvn‡j Amn¨ Abyf‚Z nq| Aweivg Zxeª kã gvbwmK D‡ËRbv evovq I †gRvR wLUwL‡U K‡i| kã`~lY ewg ewg fve, ¶zavgv›`¨v, i³Pvc e„w×, ürwcÊ I gw¯Í‡®‹i RwUj †ivM, Awb`ªvRwbZ Amy¯’Zv, K¬vwšÍ I Aemv`MÖ¯Í n‡q cov, Kg©`ÿZv n«vm, ¯§„wZkw³ n«vm, gv_v‡Nviv cÖf„wZ ÿwZKviK cÖfve m„wó K‡i| 
nVvr Zxeª kã gvby‡li kªeYkw³ bó Ki‡Z cv‡i|

MvwYwZK mgm¨v I mgvavb

	m~Îvewj
	cÖZxK cwiwPwZ

			 	v  = 
		 = Zi½ ˆ`N©¨
	T = ch©vqKvj

		T = 
		T = ch©vqKvj

		v = f
		v =  †eM
	f  = K¤úv¼
	 = Zi½ ˆ`N©¨

		d = 
		t = kã Drcbœ Kiv I cÖwZaŸwb †kvbvi ga¨eZ©x mgq
	d = `~iZ¡




	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
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