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LECTURE SHEET

· RoZv (Inertia) : cÖ‡Z¨K c`v_© †h Ae¯’vq Av‡Q wPiKvj †mB Ae¯’vq _vK‡Z PvIqvi †h cÖeYZv ev †mB Ae¯’v eRvq ivL‡Z PvIqvi †h ag© Zv‡K RoZv e‡j|
	†hgb : †Uwe‡ji Dci GKLvbv eB ivL‡j eBwU mvivRxeb †Uwe‡ji Dci c‡o _vK‡e hw` †KD eBwU bv mivq ev miv‡Z †Póv bv K‡i|
· RoZvi cÖKvi‡f` : RoZv‡K `y fv‡M fvM Kiv hvq| h_v : 1. w¯’wZ RoZv I 2. MwZ RoZv|
	w¯’wZ RoZv : w¯’wZkxj e¯‘i wPiKvj w¯’i _vK‡Z PvIqvi †h cÖeYZv ev w¯’wZ eRvq ivL‡Z PvIqvi †h ag© Zv‡K w¯’wZ RoZv e‡j| †hgb : Mvwo nVvr Pj‡Z ïiæ Ki‡j hvÎx wcQ‡bi w`‡K †n‡j c‡o MwZ RoZvi Rb¨|
	MwZ RoZv : MwZkxj e¯‘i wPiKvj mg‡e‡M MwZkxj _vK‡Z PvIqvi †h cÖeYZv ev GKB MwZ A¶zYœ ivL‡Z PvIqvi †h ag© Zv‡K MwZ RoZv e‡j| †hgb : PjšÍ Mvwo nVvr _vg‡j hvÎx mvg‡bi w`‡K Suy‡K c‡o w¯’wZ RoZvi Rb¨|
· ej (Force) : hv w¯’i e¯‘i Dci wµqv K‡i Zv‡K MwZkxj K‡i ev Ki‡Z Pvq ev MwZkxj e¯‘i Dci wµqv K‡i Zvi MwZi cwieZ©b K‡i ev Ki‡Z Pvq Zv‡K ej e‡j| ej‡K F Øviv m~wPZ Kiv nq| ej GKwU †f±i ev w`K ivwk| KviY Gi gvb I w`K DfqB Av‡Q| e‡ji GKK kgms2| G‡K wbDUb (N) ejv nq| e‡ji gvÎv [F] = [MLT2]
· e‡ji cÖK…wZ (Nature of force) 
	¯úk© ej : †h ej m„wói Rb¨ `yBwU e¯‘i cÖZ¨ÿ ms¯ú‡k©i cÖ‡qvRb Zv‡K ¯úk© ej e‡j| ¯úk© e‡ji D`vniY n‡jv Nl©Y ej, Uvb ej Ges msN‡l©i mgq m„ó ej| †hgb : †g‡Si Dci w`‡q GKwU ev· †U‡b †bIqvi mgq Avgiv Uvb ej cÖ‡qvM Kwi| ev‡·i MwZi wecixZ w`‡K ZLb Nl©Y e‡ji m„wó nq|
	A¯úk© ej : `ywU e¯‘i cÖZ¨ÿ ¯úk© QvovB †h ej wµqv K‡i Zv‡K A¯úk© ej e‡j| †hgb : `ywU e¯‘i g‡a¨ wµqvkxj AvKl©Yg~jK gnvKl© ej, `ywU AvwýK e¯‘i g‡a¨ wµqvkxj AvKl©Y ev weKl©YKvix Zwor ej, `ywU Pz¤^‡Ki †giæi g‡a¨ AvKl©Y ev weKl©Yg~jK ej A_ev Pz¤^K I GKwU †PŠ¤^K c`v‡_©i g‡a¨ wµqvkxj AvKl©Y ej¸‡jv A¯úk© ej Z_v `~ieZ©x e‡ji D`vniY|
· mvg¨ ej (Balanced force) : †Kv‡bv e¯‘i Dci GKvwaK ej wµqv Ki‡j hw` e‡ji jwä k~b¨ nq Z‡e †mB ej¸‡jv‡K mvg¨ ej e‡j|
· Amvg¨ ej (Unbalanced force) : †h ej ev ejmg~‡ni cÖ‡qv‡Mi d‡j e¯‘ mvg¨ve¯’vq bv †_‡K Gi Dci GKwU jwäej wµqv K‡i Z‡e H ej ev ejmg~n‡K Amvg¨ ej e‡j| 
· fi‡eM (Momentum) : e¯‘i fi I †e‡Mi ¸Ydj‡K fi‡eM e‡j| †Kv‡bv e¯‘i fi m Ges †eM v n‡j Gi fi‡eM, p = mv| fi‡e‡Mi GKK : kg ms1| fi‡e‡Mi gvÎv : [p] = [MLT1]
· wbDU‡bi MwZm~Î (Newton's laws of motion) :
	cÖ_g m~Î (RoZv I e‡ji msÁv wb‡`©kK m~Î) : evwn¨K †Kv‡bv ej cÖhy³ bv n‡j w¯’i e¯‘ w¯’i _vK‡e Ges MwZkxj e¯‘ mylg `ªæwZ‡Z mij c‡_ Pj‡Z _vK‡e|
	wØZxq m~Î (ej, cwigvc I e‡ji cÖK…wZ wb‡`©kK m~Î) : e¯‘i fi‡e‡Mi cwieZ©‡bi nvi Gi Ici cÖhy³ e‡ji mgvbycvwZK Ges ej †hw`‡K wµqv K‡i e¯‘i fi‡e‡Mi cwieZ©bI †mw`‡K N‡U|
	Z…Zxq m~Î (e¯‘i g‡a¨ cvi¯úwiK wµqvi m~Î) : cÖ‡Z¨K wµqviB GKwU mgvb I wecixZ cÖwZwµqv Av‡Q|
· Nl©Y (Friction) : `ywU e¯‘ ci¯ú‡ii ms¯ú‡k© †_‡K hw` GKwUi Dci w`‡q AciwU Pj‡Z †Póv K‡i A_ev Pj‡Z _v‡K Zvn‡j e¯‘Ø‡qi ¯úk© Z‡j GB MwZi weiæ‡× GKUv evavi DrcwË nq, GB evav‡K Nl©Y e‡j| Avi GB evavi d‡j †h ej Drcbœ nq Zv‡K Nl©Y ej e‡j| gm„Y A‡cÿv Agm„Y Z‡j Nl©Y †ewk nq|
	Nl©‡Yi myweav : Avgv‡`i ˆ`bw›`b Rxe‡b Nl©Y AZ¨šÍ cÖ‡qvRbxq| Nl©‡Yi myweav n‡jv :
		Nl©‡Yi Rb¨ Avgiv nuvU‡Z cvwi, wcQ‡j hvB bv;
		Nl©‡Yi Rb¨ Avgiv †Kv‡bv wKQy a‡i ivL‡Z cvwi;
		Nl©‡Yi Rb¨ Mvwoi PvKv †Nv‡i Ges mvg‡b ev †cQ‡bi w`‡K AMÖmi n‡Z _v‡K;
		Kv‡V †c‡iK ev ¯Œz jvMv‡Z cvwi;
		KuvwP ev Qywi‡Z avi w`‡Z cvwi|
	Nl©‡Yi Amyweav : Nl©‡Yi Rb¨ Avgv‡`i AmyweavI Kg †cvnv‡Z nq bv| hš¿ Pjvi mgq MwZkxj Ask¸‡jvi g‡a¨ Nl©Y wµqvi d‡j µgk ÿqcÖvß nq| ZvQvov hvwš¿K `ÿZvI †ek K‡g hvq| Avevi Nl©‡Yi d‡j Abvek¨K Zvc Drcv`‡bi Rb¨ h‡š¿i ÿwZ nq|
	Gme Amyweav `~i Kivi Rb¨ hš¿cvwZi ¯úk© Zj¸‡jvi gv‡S wcw”QjKvix †Zj ev MÖvdvBU e¨envi K‡i wcw”Qj ivLv nq|
 Ávbg~jK cÖkœ I DËi 
cÖkœ \ 1 \ RoZv Kv‡K e‡j?
DËi : c`v_© †h Ae¯’vq Av‡Q wPiKvj †m Ae¯’vq _vK‡Z PvIqvi †h cÖeYZv ev †m Ae¯’v eRvq ivL‡Z PvIqvi †h ag© Zv‡K RoZv e‡j|
cÖkœ \ 2 \ myw¯’Z ej Kx?
DËi : †h ejmg~n mvg¨ve¯’vq cwiYZ K‡i Zv‡`i‡K myw¯’Z ej e‡j|
cÖkœ \ 3 \ GKK ej Kx?
DËi : GKK f‡ii Ici †h cwigvY ej wµqv K‡i GKK Z¡iY m„wó K‡i Zv‡K GKK ej e‡j|
cÖkœ \ 4 \ A¯úk© ej Kv‡K e‡j?
DËi : `ywU e¯‘i cÖZ¨ÿ ms¯úk© QvovB †h ej wµqv K‡i Zv‡K A¯úk© ej e‡j|
cÖkœ \ 5 \ †Kvb m~Î †_‡K e‡ji ¸YMZ msÁv cvIqv hvq?
DËi : wbDU‡bi MwZwelqK cÖ_g m~Î †_‡K|
cÖkœ \ 6 \ AwfKl© ej Kv‡K e‡j?
DËi : c„w_ex hLb †Kv‡bv e¯‘i Dci gnvKl© ej cÖ‡qvM K‡i ZLb Zv‡K AwfKl© ej e‡j|
cÖkœ \ 7 \ wemc© Nl©Y Kx?
DËi : hLb GKwU e¯‘ Ab¨ GKwU e¯‘i Z_v Z‡ji Dci w`‡q wcQwj‡q ev N‡l Pj‡Z †Póv K‡i ev P‡j ZLb †h Nl©‡Yi m„wó nq Zv‡K wcQjv‡bv Nl©Y ev wemc© Nl©Y e‡j|
cÖkœ \ 8 \ cÖevnx Nl©Y Kv‡K e‡j?
DËi : hLb †Kv‡bv e¯‘ †Kv‡bv cÖevnx c`v‡_©i g‡a¨ MwZkxj _v‡K ZLb †h Nl©Y wµqv K‡i Zv‡K cÖevnx Nl©Y e‡j|
cÖkœ \ 9 \ w¯’wZ Nl©Y Kx?
DËi : ci¯ú‡ii ms¯ú‡k© †_‡K GKwU e¯‘ hZÿY AciwUi Dci w¯’i _v‡K, ZZÿY Zv‡`i wgjbZ‡j †h Nl©Y wµqv K‡i, Zv‡K w¯’wZ Nl©Y e‡j|
cÖkœ \ 10 \ AveZ© Nl©‡Yi D`vniY `vI|
DËi : dzUej, gv‡e©j ¸wU BZ¨vw` gvwUi Dci w`‡q Pjvi mgq AveZ© Nl©‡Yi m„wó nq|
cÖkœ \ 11 \ Amvg¨ ej Kv‡K e‡j?
DËi : hw` †Kv‡bv e¯‘i Dci wµqvkxj jwä e‡ji gvb k~b¨ bv nq ZLb wµqviZ ej¸‡jv‡K Avgiv Amvg¨ ej ewj|
 Abyavebg~jK cÖkœ I DËi 
cÖkœ \ 1 \ †_‡g _vKv evm nVvr Pj‡Z ïiæ Ki‡j evmhvÎx †cQ‡bi w`‡K †n‡j c‡ob †Kb?
DËi : †_‡g _vKv evm nVvr Pj‡Z ïiæ Ki‡j evmhvÎx †cQ‡bi w`‡K †n‡j c‡ob w¯’wZ RoZvi Rb¨|
evm hLb †_‡g _v‡K ZLb hvÎxi kixiI w¯’i _v‡K| wKš‘ evm nVvr Pj‡Z ïiæ Ki‡j hvÎxi kix‡ii evm msjMœ Ask MwZkxj nq| wKš‘ kix‡ii Dc‡ii Ask w¯’wZ RoZvi Rb¨ w¯’i _vK‡Z Pvq| ZvB kix‡ii wb‡Pi Ask †_‡K Dc‡ii Ask wcwQ‡q c‡o| d‡j hvÎx †cQ‡bi w`‡K †n‡j c‡o|
cÖkœ \ 2 \ PjšÍ evm nVvr †eªK Ki‡j hvÎxiv mvg‡bi w`‡K Suy‡K c‡ob †Kb?
DËi : PjšÍ evm nVvr †eªK Ki‡j hvÎxiv mvg‡bi w`‡K Suy‡K c‡ob MwZ RoZvi Rb¨|
PjšÍ Ae¯’vq ev‡mi mv‡_ hvÎxivI GKB MwZ cÖvß nq| wKš‘ evm nVvr †_‡g †M‡j ev‡mi mv‡_ mv‡_ hvÎxi kix‡ii wb‡Pi Ask w¯’i nq| wKš‘ kix‡ii Dc‡ii Ask MwZ RoZvi Rb¨ mvg‡bi w`‡K GwM‡q hvq| d‡j hvÎxiv mvg‡bi w`‡K Suy‡K c‡o|
cÖkœ \ 3 \ RoZv m¤ú‡K© †Zvgvi aviYv e¨vL¨v Ki|
DËi : c`v_© †h Ae¯’vq Av‡Q wPiKvj †mB Ae¯’vq _vK‡Z PvIqvi †h cÖeYZv ev †mB Ae¯’v eRvq ivL‡Z PvIqvi †h ag© Zv‡K RoZv e‡j| cÖ‡Z¨K e¯‘ †h Ae¯’vq Av‡Q †mB Ae¯’vq _vK‡Z Pvq A_©vr e¯‘ w¯’i _vK‡j w¯’i Avi MwZkxj _vK‡j MwZkxj _vK‡Z Pvq| e¯‘i G w¯’wZkxj ev MwZkxj Ae¯’vi cwieZ©b NUv‡Z n‡j ej cÖ‡qvM Ki‡Z nq|
cÖkœ \ 4 \ ÔRoZv e¯‘i f‡ii Ici wbf©i K‡iÕÑ D`vniYmn e¨vL¨v Ki|
DËi : evwn¨K ej cÖ‡qvM bv Ki‡j w¯’i e¯‘i Ae¯’vq Ges MwZkxj e¯‘ mylg MwZ‡K GKB w`‡K Pj‡Z PvIqvi ag©‡K RoZv e‡j| RoZv `yÕcÖKvi w¯’wZ RoZv I MwZ RoZv| Avgiv Avgv‡`i ˆ`bw›`b Rxe‡bi AwfÁZv n‡Z †`L‡Z cvB, fvix e¯‘‡K w¯’i Ae¯’v n‡Z MwZkxj Ki‡Z Ges MwZkxj Ae¯’v n‡Z _vgv‡Z nvjKv e¯‘i †P‡q †ewk gv‡bi ej cÖ‡qvM Ki‡Z nq, A_©vr †ewk Kómva¨| ZvB RoZv e¯‘i f‡ii Dci wbf©i K‡i Ges cÖK…Zc‡ÿ fi n‡jv e¯‘i RoZvi cwigvc| Dfq cÖKvi RoZvi †ÿ‡ÎB †h e¯‘i fi hZ †ewk Zvi RoZv ZZ †ewk|
cÖkœ \ 5 \ ¯úk© I A¯úk© e‡ji ga¨Kvi cv_©K¨ eY©bv Ki|
DËi : †h ej m„wói Rb¨ `ywU e¯‘i cÖZ¨ÿ ms¯ú‡k©i cÖ‡qvRb nq Zv‡K ¯úk© ej e‡j| Aciw`‡K `ywU e¯‘i cÖZ¨ÿ ms¯úk© QvovB †h ej wµqv K‡i Zv‡K A¯úk©K ej e‡j| 
msÁvbymv‡i, A¯úk© ej `~i n‡ZB wµqv Ki‡Z cv‡i †hLv‡b ¯úk© ejmg~n e¯‘i Dci wµqv Kivi Rb¨ ms¯ú‡k©i cÖ‡qvRb nq| Pvi cÖKvi †gŠwjK e‡ji cÖ‡Z¨KwU e‡ji cÖ‡Z¨KwUB A¯úk© ej, Aciw`‡K †hŠwMK ev K…wÎg ejmg~‡ni †ewki fvMB ¯úk© ej|
cÖkœ \ 6 \ e‡ji gvÎv e¨vL¨v Ki|
DËi : Avgiv Rvwb ej, 
  F 	= fi  Z¡iY
	= fi  
	= fi  
	= fi  
	= M  
e‡ji gvÎv mgxKiY, [F] = [MLT-2]
cÖkœ \ 7 \ hLb †Kv‡bv †L‡jvqvo w¯’i dzUej‡K wKK& K‡ib ZLb Kx N‡U?
DËi : hLb †Kv‡bv †L‡jvqvo w¯’i dzUej‡K wKK& K‡ib ZLb MwZkxj nq|
Avgiv †`L‡Z cvB, ejwU w¯’i Ae¯’v †_‡K †hw`‡K ejwU‡K wKK& Kiv n‡q‡Q †mw`‡K MwZkxj nq| A_©vr G‡ÿ‡Î ejwU w¯’i Ae¯’v †_‡K Z¡iY jvf K‡i| G‡ÿ‡Î m„ó Z¡i‡Yi gvb abvZ¥K Ges Z¡i‡Yi w`K n‡jv wK‡Ki gva¨‡g †hw`‡K ej cÖ‡qvM Kiv nq †mw`‡K| myZivs cÖhy³ ej †Kv‡bv w¯’i e¯‘‡K MwZkxj Ki‡Z cv‡i|
cÖkœ \ 8 \ cÖhy³ ej †Kv‡bv MwZkxj e¯‘i †e‡Mi Z_v MwZi w`K cwieZ©b Ki‡Z cv‡iÑ e¨vL¨v Ki|
DËi : wµ‡KU †Ljvq GKRb †L‡jvqvo wecixZ w`K †_‡K AvMZ wµ‡KU ej‡K e¨vU Øviv AvNvZ K‡ib| e¨vU Øviv AvNv‡Zi d‡j ejwUi †e‡Mi gvb I w`K Df‡qB cwiewZ©Z nq| †hw`K †_‡K ejwU AvmwQj e¨vU Øviv AvNv‡Zi d‡j GwU Ab¨ †Kv‡bv w`‡K MwZkxj nq| G‡ÿ‡ÎI Z¡iY i‡q‡Q|
cÖkœ \ 9 \ ej Kxfv‡e e¯‘i AvKv‡ii Ici cÖfve †d‡j eY©bv Ki|
DËi : e‡ji wµqvq A‡bK mgq e¯‘‡Z MwZi m„wó bv n‡q Gi AvKv‡ii cwieZ©b nq| GKwU Lvwj cøvw÷‡Ki cvwbi †evZj †P‡c ai‡j †evZ‡ji AvKv‡ii cwieZ©b nq| Avevi hLb †Kv‡bv ivevi e¨vÛ‡K †U‡b cÖmvwiZ Kiv nq ZLb GwU miæ n‡q hvq A_©vr Gi AvKv‡ii cwieZ©b nq|
KL‡bv KL‡bv e‡ji wµqvq e¯‘i GB AvKvi cwieZ©b ÿY¯’vqx nq| Avevi KL‡bv ej cÖ‡qv‡Mi d‡j ¯’vqxfv‡e e¯‘i AvKv‡ii cwieZ©b msNwUZ nq| D`vniY wn‡m‡e `yg‡o-gyP‡o hvIqv avZe K¨vb A_ev `yN©Ubvi c‡i †Kv‡bv Mvwoi †ÿ‡Î G ai‡bi cwieZ©b N‡U|
cÖkœ \ 10 \ wµqv Ges cÖwZwµqv mgvb nIqv m‡Ë¡I w¯’i e¯‘‡Z †Kb MwZi m„wó nqÑ e¨vL¨v Ki|
DËi : wbDU‡bi Z…Zxq m~Îvbymv‡i wµqv Ges cÖwZwµqv ej mgvb I wecixZgyLx| G‡`i jwä k~b¨ n‡Zv hw` Giv GKB e¯‘i Dci wµqv KiZ| wKš‘ cÖK…Zc‡ÿ wµqv I cÖwZwµqv ej `ywU wfbœ e¯‘i Dci wµqv K‡i, A_©vr GKwU e¯‘i Dci GKwUgvÎ ej wµqv K‡i| G‡ÿ‡Î IB e¯‘‡Z Z…Zxq †Kv‡bv ej cÖhy³ bv n‡j Zv‡Z MwZi cwieZ©b Z_v Z¡iY m„wó n‡Z eva¨|
cÖkœ \ 11 \ MvwZi Dci Nl©‡Yi cÖfve e¨vL¨v Ki|
DËi : †Kv‡bv e¯‘i MwZi Dci Nl©‡Yi e¨vcK cÖfve i‡q‡Q| Nl©Y n‡jv GK ai‡bi evav`vbKvix ej, hv e¯‘i MwZ‡K gš’i K‡i| Nl©Y Avgv‡`i ˆ`bw›`b Rxe‡b A‡bK mgm¨v m„wó Ki‡jI PjvPj I hvbevnb Pvjbvi Rb¨ Nl©Y ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| iv¯Ív I Uvqv‡ii c„ô cÖ‡qvRbg‡Zv Agm„Y Kiv nq hv‡Z Mvwo mvg‡bi w`‡K GwM‡q †h‡Z cv‡i| MwZ wbqš¿‡Y †h †eªK e¨envi Kiv nq Zv Nl©‡Yi bxwZi Dci KvR K‡i|
cÖkœ \ 12 \ †Kvb †ÿ‡Î w¯’wZ Nl©Y Drcbœ nqÑ e¨vL¨v Ki|
DËi : `ywU Z‡ji GKwU AciwUi mv‡c‡ÿ MwZkxj bv e‡j G‡`i g‡a¨ w¯’wZ Nl©Y m„wó nq| A_©vr hLb †Kv‡bv GKwU e¯‘i Dci ej cÖ‡qvM Kiv nq, ZLb hw` G ej e¯‘i MwZ m„wó Ki‡Z bv cv‡i Zvn‡j w¯’wZ Nl©Y KvR K‡i| †hgb : †g‡Si Dci Aew¯’Z GKwU fvix e¯‘‡K Uvbvi ciI MwZkxj bv n‡j †h Nl©Y ej Drcbœ nq Ges MwZ m„wó bv nIqv ch©šÍ G ej KvR K‡i|
cÖkœ \ 13 \ cÖevnx Nl©Y ej‡Z Kx †evS?
DËi : hLb †Kv‡bv Zij c`v_© ev evqexq c`v‡_©i MwZc‡_ †Kv‡bv w¯’ie¯‘ ivLv nq ev †Kv‡bv e¯‘‡K Zij ev evqexq c`v‡_©i gvS w`‡q MwZkxj n‡Z nq ZLb Df‡qi g‡a¨ Nl©Y Drcbœ nq| G ai‡bi Nl©Y‡K cÖevnx Nl©Y e‡j| mvaviY RvnvR cvwb‡Z Pjvi mg‡q ev e„wói †duvUv evZv‡mi gvS w`‡q covi mg‡q GB ai‡bi Nl©‡Yi DrcwË nq|
cÖkœ \ 14 \ c¨vivmy‡U †Kvb ai‡bi Nl©Y Kxfv‡e e¨envi Kiv nq? e¨vL¨v Ki|
DËi : c¨vivmyU evqyi evav‡K Kv‡R jvwM‡q KvR K‡i| GLv‡b evqyi evav n‡jv GK ai‡bi cÖevnx Nl©Y ej hv c„w_exi AwfKl© e‡ji wecix‡Z wµqv K‡i| †Lvjv Ae¯’vq c¨vivmy‡Ui evB‡ii Z‡ji †ÿÎdj A‡bK †ewk nIqvq evqyi evavi cwigvYI †ewk nq, d‡j Av‡ivnxi cZ‡bi MwZ A‡bK n«vm cvq| d‡j Av‡ivnx ax‡i ax‡i gvwU‡Z wbivc‡` †b‡g Av‡m|
cÖkœ \ 15 \ PvKvi e¨env‡i Kxfv‡e Nl©Y K‡gÑ e¨vL¨v Ki|
DËi : Avgiv Rvwb, wemc© Nl©‡Yi Zzjbvq AveZ© Nl©‡Yi gvb Kg| GB D‡Ï‡k¨ PvKv Avwe®‹…Z nq| evm, UªvKmn wewfbœ hš¿cvwZ‡Z PvKv jvMv‡bv _v‡K| PvKv n‡jv GKwU my‡KŠkj Avwe®‹vi| PvKvi e„ËvKvi AvK…wZ Nl©Y‡K b~¨bZg ch©v‡q bvwg‡q Av‡b| myU‡K‡m PvKv jvMv‡bvi d‡j Nl©‡Yi gvb K‡g hvq Ges GwU Uvbv jvMv‡bvi d‡j Nl©‡Yi gvb K‡g hvq Ges GwU Uvbv mnRZi nq| A_©vr PvKv jvMv‡bvi d‡j AveZ© Nl©‡Yi gvb wcQjv‡bv Nl©‡Yi Zzjbvq A‡bK K‡g hvq|
cÖkœ \ 16 \ Ôej-†eqvwis GKwU ¸iæZ¡c~Y© Avwe®‹viÕÑ e¨vL¨v Ki|
DËi : ej-†eqvwis e¨env‡ii gva¨‡g wewfbœ Z‡ji ga¨eZ©x Nl©Y‡K AviI Kgv‡bv m¤¢eci n‡q‡Q| ej-†eqvwis n‡jv ¶z`ª, gm„Y avZe ej| G¸‡jv mvaviYZ B¯úv‡Zi ˆZwi| ej-†eqvwis †Kv‡bv h‡š¿i MwZkxj Ask¸‡jv ga¨eZ©x ¯’v‡b emv‡bv _v‡K| ej-†eqvwis¸‡jvi Nl©‡Yi d‡j h‡š¿i MwZkxj Ask¸‡jvi ci¯ú‡ii m‡½ mivmwi Nl©Y m„wó Ki‡Z cv‡i bv| A_©vr Zj¸‡jv GKwU AciwUi Dci w`‡q wcQjv‡bvi cwie‡Z© Mwo‡q hvq Ges Nl©Y K‡g hvq|
cÖkœ \ 17 \ MwZ wbqš¿‡Y †eªwKs e‡ji Kvh©µg e¨vL¨v Ki|
DËi : hvbevnb PjvP‡ji mgq cÖ‡qvRb Abyhvqx hvbevn‡bi MwZ‡K e„w× ev n«vm Ki‡Z nq| A_©vr hvbevn‡bi MwZ‡K wbqš¿‡Yi cÖ‡qvRb c‡o| †eªK n‡”Q Ggb GK e¨e¯’v hv Nl©‡Yi cwigvY K‡i Mvwoi MwZ Z_v PvKvi N~Y©b‡K cÖ‡qvRb Abyhvqx wbqš¿Y K‡i| Gi gva¨‡g hvbevnb‡K wbw`©ó ¯’v‡b _vgv‡bv m¤¢eci nq| hLb Mvwoi PvjK †eªK cÖ‡qvM K‡ib, ZLb Gm‡e÷‡mi ˆZwi my ev c¨vW PvKvq Aew¯’Z avZe PvKwZ‡K av°v †`q| c¨vW I PvKwZi ga¨eZ©x Nl©Y PvKvi MwZ‡K Kwg‡q †`q| d‡j Mvwoi †eM n«vm cvq|
cÖkœ \ 18 \ Nl©‡Yi AcKvwiZvmg~n e¨vL¨v Ki|
DËi : AwZwi³ Nl©‡Yi Kvi‡Y hvbevnb mn‡R Pj‡Z cv‡i bv| hš¿cvwZi MwZkxj Ask¸‡jvi g‡a¨ Nl©‡Yi d‡j Giv ÿqcÖvß nq Ges wQu‡o hvq| †h‡Kv‡bv ai‡bi hvbevnb‡K AwZwi³ Nl©Y AwZµg Ki‡Z AwZwi³ R¡vjvwb LiP Ki‡Z nq| hvi `iæb Nl©‡Yi d‡j R¡vjvwbi kw³i AcPq nq hv cÖavbZ Zvckw³iƒ‡c Avwef‚©Z nq| Nl©‡Yi d‡j ïay †h kw³ Zv‡c cwiYZ nq ZvB bq| Gi d‡j BwÄ‡bi hš¿vsk AZ¨waK DËß n‡q I‡V hvi `iæb BwÄb bó n‡q †h‡Z cv‡i|
cÖkœ \ 19 \ Nl©Y n«vm Ki‡Z Kx Kx c`‡ÿc †bqv nqÑ e¨vL¨v Ki|
DËi : Nl©‡Yi g~j KviY n‡jv Agm„Y Zj| †hLv‡b GKwUi DuPz DuPz LuvR AciwU‡Z AvU‡K wM‡q Nl©‡Yi DrcwË NUvq| G Rb¨ Nl©Y n«v‡mi D‡Ï‡k Zj h_vm¤¢e gm„Y Kiv nq| G Kv‡R †Zj, gwej Ges wMÖRmn Ab¨vb¨ wcw”QjKvix c`v_© e¨envi Kiv nq| GQvov Agm„Y Zjmg~n hv‡Z `xN©ÿY ci¯ú‡ii ms¯ú‡k© bv _v‡K †m D‡Ï‡k PvKv Ges ej †eqvwis e¨envi Kiv nq|


MvwYwZK mgm¨v I mgvavb
[bookmark: _GoBack]

	m~Îvewj
	cÖZxK cwiwPwZ

		F = ma
	F = ej
m = fi
a = Z¡iY

		Ft = mv  mu
	t = e‡ji wµqvKvj
u = e¯‘i Avw`‡eM
v = e¯‘i †kl‡eM

		m1u1 + m2u2 = m1v1 + m2v2
	m1, m2 = fi
u1, u2 = Avw`‡eM
v1, v2 = †kl‡eM

	 	m1u1 + m2u2 = (m1 + m2) v
	v = wgwjZ †kl‡eM 



	MvwYwZK D`vniY 3.1\ 50 kg f‡ii GKwU e¯‘i Dci KZ ej cÖ‡qvM Kiv n‡j Gi Z¡iY 4 ms2 n‡e?


mgvavb : 
	GLv‡b,
	e¯‘i fi, m = 50 kg
	Z¡iY, a = 4 ms2
	ej, F = ?
	Avgiv Rvwb, 
	F = ma
		= 50 kg  4 ms2
		= 200 kg ms2
		= 200 N
	wb‡Y©q Z¡iY 200 N|

	MvwYwZK D`vniY 3.2\ GKwU evjK 50 N ej Øviv 20 kg f‡ii GKwU e·‡K av°v †`q| e·wUi Z¡iY KZ n‡e?


mgvavb : 
	GLv‡b,
	e‡·i fi, m = 20 kg
	cÖhy³ ej, F = 50 N
	e‡·i Z¡iY, a = ?
	Avgiv Rvwb,
	F = ma
	ev, a = 
		= 
		= 25 ms2
	AZGe, e·wUi Z¡iY 25 ms2|
	MvwYwZK D`vniY 33\ 20 kg f‡ii GKwU e¯‘i Dci 2000 N ej 0.1 s mgqe¨vcx KvR K‡i| e¯‘i fi‡e‡Mi cwieZ©b KZ n‡e?


mgvavb : 
	GLv‡b,
	cÖhy³ ej, F = 2000 N
	e‡ji wµqv Kvj, t = 01 s
	fi‡e‡Mi cwieZ©b, mv  mu = ?
	Avgiv Rvwb,
	fi‡e‡Mi cwieZ©b = ej  mgq
		mv  mu	= Ft
		= 2000 N   01 s
		= 200 kg ms2 s
		= 200 kg ms1
	AZGe, fi‡e‡Mi cwieZ©b 200 kg ms1|
	MvwYwZK D`vniY 3.4 \ GKwU e›`yK †_‡K 500 ms1 †e‡M 10 g f‡ii GKwU ¸wj †Qvov n‡jv| e›`y‡Ki fi 2 kg n‡j e›`y‡Ki cðvr †eM wbY©q Ki|


mgvavb : 
	GLv‡b,
	¸wji fi, m1 = 10 g
		= 10  103 kg
		= 102 kg
	e›`y‡Ki fi, m2 = 2 kg
	¸wji Avw`‡eM, u1 = 0 ms1
	e›`y‡Ki Avw`‡eM, u2 = 0 ms1
	¸wji †kl‡eM, v1 = 500 ms1
	e›`y‡Ki cðvr †eM, v2 = ?
	aiv hvK ¸wji †e‡Mi w`K A_©vr m¤§yL w`K abvZ¥K|
	fi‡e‡Mi msiÿY m~Î †_‡K Avgiv Rvwb,
	m1u1 + m2 u2 = m1 v1 + m2 v2
	ev, m1  0 ms1 + m2 kg  0 ms1 
		= 102 kg  500 ms1 + 2 kg  v2
	ev, v2 =  
	    v2 =  25 ms1
	GLv‡b e›`y‡Ki †eM FYvZ¥K, A_©vr e›`yKwU †cQb w`‡K MwZkxj n‡e|
	AZGe, e›`y‡Ki cðvr †eM 25 ms1|

	mgm¨v-5 \ 15 kg f‡ii †Kv‡bv e¯‘i Dci 105 N ej cÖhy³ n‡j Zvi Z¡iY KZ n‡e? 


mgvavb :  †`Iqv Av‡Q,
		ej, F = 105 N = 105 kgms2
		e¯‘wUi fi, m = 15 kg
		e¯‘wUi Z¡iY, a = ?
	Avgiv Rvwb,
		F = ma
		 a =  = 
	wb‡Y©q e¯‘wUi Z¡iY 7 ms2 n‡e|
	mgm¨v-6 \ 50 kg f‡ii GKwU w¯’i e¯‘i 100 N GKwU ej 2 †m‡KÛ a‡i wµqv K‡i| GB mgq †k‡l e¯‘wUi †eM KZ n‡e? 


mgvavb : †`Iqv Av‡Q, 
		ej, F = 100 N = 100 kgms2
	fi, m = 50 kg
	mgq, t = 2 s
	Avw`‡eM, u = 0
	e¯‘wUi †kl‡eM, v = ?
	Avgiv Rvwb,
	F = ma
	ev, F =  [ a =  ]
	ev, 100 kgms2 = 
	ev, v = 
	 v = 4 ms1
	AZGe, e¯‘wUi †kl‡eM 4 ms1 n‡e|
	mgm¨v \ 7 \ 10 g f‡ii GKwU ey‡jU 300 ms1 †e‡M GK UzKiv Kv‡Vi g‡a¨ 45 cm cÖ‡ek K‡i †_‡g †Mj| evav`vbKvix e‡ji gvb wbY©q Ki Ges H `~iZ¡ †h‡Z ey‡jUwUi KZ mgq †j‡M‡Q?


mgvavb : †`Iqv Av‡Q, 
	Avw`‡eM, u = 300 ms1
	fi, m = 10 g = 001 kg
	`~iZ¡, s = 45 cm = 0045 m
	†kl‡eM, v = 0
	evav`vbKvix ej, F = ?
	cÖ‡qvRbxq mgq, t = ?
	Avgiv Rvwb,
			v2 = u2 + 2as
			ev, 0 = 3002 m2s2 + 2a  0045 m
		ev, a = 
		 a =  106 ms2
	Avevi,  F = ma
		= 001kg  (106 ms2)
		=  104 N
	Avgiv Rvwb,
		v = u + at
		ev, 0 = 300 ms1  106 ms2  t
		ev, t = 
		 t = 3  104 s
	wb‡Y©q ey‡jUwUi evav`vbKvix ej 104 N Ges `~iZ¡ AwZµg Ki‡Z mgq †j‡M‡Q 3  104 s

	mgm¨v \ 8 \ 600 kg f‡ii GKLvwb Mvwo 20 ms1 †e‡M mij c‡_ Pj‡Z Pj‡Z 1400 kg f‡ii GKLvwb w¯’i Uªv‡Ki mv‡_ av°v †L‡q AvU‡K †Mj| wgwjZ Mvwo `ywUi †eM KZ n‡e?


mgvavb : †`Iqv Av‡Q, 
		Mvwoi fi, m1 = 600 kg
		Uªv‡Ki fi, m2 = 1400 kg
		Mvwoi Avw`‡eM, u1 = 20 ms1
		Uªv‡Ki Avw`‡eM, u2 = 0
		wgwjZ †eM, v = ?
	Avgiv Rvwb,
		m1 u1 + m2 u2 = v (m1 + m2)
		ev, 600 kg  20 ms1 + 1400 kg  0
			= v(600 kg + 1400 kg)
		ev, 12000 kgms1 + 0 = v  2000 kg
		ev, v = 
		 v	= 6ms1
	AZGe, Mvwo `ywUi wgwjZ †eM 6 ms1|
	mgm¨v \ 9 \ 3 kg f‡ii GKwU e¯‘ 2 ms1 †e‡M c~e©w`‡K Pj‡Q| 1 kg f‡ii Aci GKwU e¯‘ 2 ms1 †e‡M cwðg w`‡K Pj‡Q| †Kv‡bv GKwU mgq e¯‘ `ywUi g‡a¨ msN‡l©i d‡j Giv wg‡j GK n‡q †Mj| wgwjZ e¯‘wU †Kvb w`‡K KZ †e‡M Pj‡e?


mgvavb : †`Iqv Av‡Q, 
		c~e©w`‡K MwZkxj e¯‘i fi, m1 = 3 kg
		c~e©w`‡K MwZkxj e¯‘i †eM, u1 = 2 ms1
		cwðg w`‡K MwZkxj e¯‘i fi, m2 = 1 kg
		cwðg w`‡K MwZkxj e¯‘i †eM, u2 =  2 ms1
		[u2 =  2 ms1 KviY e¯‘Øq ci¯úi wecixZ w`K †_‡K AvMZ]
	 wgwjZ †eM, v = ?
	Avgiv Rvwb,
		m1 u1 + m2u2 = v (m1 + m2)
		ev, 3 kg  2 ms1 + 1 kg  (2 ms1) = v (3kg + 1kg)
		ev, (6  2) kgms1 = v  4 kg
		ev, v = 
		 v = 1 ms1
	GLb,
	1g e¯‘i fi‡eM = m1 u1 = 3 kg  2ms1
		= 6 kg ms1
	2q e¯‘i fi‡eM = m2 u2
		= 1 kg  2 ms1
		= 2 kg ms1
	†h‡nZz 1g e¯‘i fi‡eM  2q e¯‘i fi‡eM
	AZGe, wgwjZ e¯‘wU 1 ms1 †e‡M c~e©w`‡K Pj‡e|

	mgm¨v \ 10 \ GKwU 10 g f‡ii ¸wj 6 kg f‡ii GKwU e›`y‡Ki bj †_‡K 300 ms1 †e‡M †ewi‡q †Mj| e›`y‡Ki cðvr †eM †ei Ki|


mgvavb : 
 	†`Iqv Av‡Q,
	¸wji fi, m1 = 10g
		= 10  103 kg
		= 102 kg
	e›`y‡Ki fi, m2 = 6 kg
	¸wji Avw`‡eM, u1 = 0 ms1
	e›`y‡Ki Avw`‡eM, u2 = 0 ms1
	¸wji †kl‡eM, v1 = 300 ms1
	e›`y‡Ki cðvr †eM, v2 = ?
	Avgiv Rvwb,
	m1u1  + m2u2 = m1v1 + m2v2
	ev, 0 + 0 = 102 kg  300 ms1 + 6 kg  v2
	ev, v2 =  
	 v2 =  05 ms1
	ivB‡d‡ji †eM FYvZ¥K| A_©vr ¸wji †eM †hw`‡K, ivB‡d‡ji †eM Zvi wecixZ w`‡K|
	wb‡Y©q e›`y‡Ki cðvr †eM 05 ms1|

	mgm¨v \ 11 \ 12 g f‡ii GKwU ey‡jU 300 ms1 †e‡M GK UzKiv Kv‡Vi g‡a¨ 45 cm cÖ‡ek K‡i †_‡g †Mj| evav`vbKvix e‡ji gvb wbY©q Ki|


mgvavb : †`Iqv Av‡Q, 
		ey‡j‡Ui Avw`‡eM, u = 300 ms1 
		ey‡j‡Ui fi, m = 12 g
			= 0012 kg
		AwZµvšÍ `~iZ¡, s = 45 cm = 0045 m
		†kl‡eM, v = 0
		evav`vbKvix ej, F = ?
	Avgiv Rvwb,
		   v2 = u2 + 2as
		ev, 0 = (300 ms1)2 + 2a  0045 m
		ev, a =  =  106ms2
		ev, F = ma
			= 0012 kg  ( 106 ms2) =  12  144 N
	wb‡Y©q evav`vbKvix e‡ji gvb 12  104 N|


	mgm¨v \ 12 \ GKwU e›`yK n‡Z 1 kms1 †e‡M 10 g f‡ii GKwU ey‡jU †Qvov n‡jv| e›`y‡Ki fi hw` 2 kg nq Z‡e Gi cðvr †eM KZ n‡e?


mgvavb : 
	†`Iqv Av‡Q
	¸wji fi, m1 = 10 g
		= 10  103 kg
		= 102 kg
	e›`y‡Ki fi, m2 = 2 kg
	¸wji Avw`‡eM, u1 = 0 
	e›`y‡Ki Avw`‡eM, u2 = 0 
	¸wji †kl‡eM, v1 = 1 kms1 = 1000 ms1
	e›`y‡Ki cðvr‡eM, v2 = ?
	Avgiv Rvwb,
		m1u1 + m2u2 = m1v1 + m2v2
		ev, 102kg  0 + 2 kg  0
		= 102kg  1000 ms1 + 2 kg  v2
		ev, 2 kg  v2 =  102 kg  1000 ms1
		 v2 =  =  5 ms1
	ivB‡d‡ji †eM FYvZ¥K| A_©vr ¸wji †eM †hw`‡K ivB‡d‡ji †eM Zvi wecixZ w`‡K|
	wb‡Y©q cðvr †eM 5 ms1|
	mgm¨v \ 13 \ 4 kg f‡ii GKwU e¯‘ 4 ms1 †e‡M DËi w`‡K Pj‡Q| 2 kg f‡ii Aci GKwU e¯‘ 2 ms1 †e‡M `wÿY w`‡K Pj‡Q| †Kv‡bv GK mgq e¯‘ `yBwUi msN‡l©i d‡j Giv wg‡j GK n‡q †Mj| wgwjZ e¯‘ †Kvb w`‡K KZ †e‡M Pj‡e?


mgvavb :	†`Iqv Av‡Q,
		DËi w`‡K MwZkxj e¯‘i fi, m1 = 4 kg
		DËi w`‡K MwZkxj e¯‘i †eM, u1 = 4 ms1
		`wÿY w`‡K MwZkxj e¯‘i fi, m2 = 2 kg
		`wÿY w`‡K MwZkxj e¯‘i †eM, u2 =  2 ms1
		[GLv‡b, u2 FYvZ¥K aiv n‡q‡Q, KviY e¯‘Øq ci¯úi wecixZ w`K n‡Z AvMZ]
		e¯‘Ø‡qi wgwjZ †eM, v = ?
	Avgiv Rvwb,
		m1u1 + m2u2 = v(m1 + m2)
		ev, 4 kg  4 ms1 + 2 kg  ( 2 ms1) 
			= v (4 kg + 2 kg)
		ev, (16  4) kg ms1 = v  6 kg
		ev, 6 vkg = 12 kg ms1
		ev, v = 
		 v = 2 ms1
	†h‡nZz †e‡Mi w`K abvZ¥K myZivs wgwjZ e¯‘wU 2ms1 †e‡M DËi w`‡K Pj‡e|
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