wØZxq Aa¨vq
MwZ
LECTURE SHEET

· w¯’wZ (Rest) : mg‡qi cwieZ©‡bi mv‡_ cwicv‡k¦©i mv‡c‡ÿ hLb †Kv‡bv e¯‘i Ae¯’v‡bi cwieZ©b N‡U bv, ZLbB H e¯‘‡K w¯’wZkxj ev w¯’i e‡j| Avi G Ae¯’vb AcwiewZ©Z _vKv‡K e‡j w¯’wZ| †hgb : †Uwe‡ji Ici GKwU eB, c„w_exi mv‡c‡ÿ Nievwo, MvQcvjv BZ¨vw`|

· MwZ (Motion) : mg‡qi cwieZ©‡bi mv‡_ cwicv‡k¦©i mv‡c‡ÿ hLb †Kv‡bv e¯‘i Ae¯’v‡bi cwieZ©b N‡U, ZLb Zv‡K MwZkxj ejv nq| Avi G Ae¯’v‡bi cwieZ©b NUv‡bv‡K MwZ e‡j| †hgb : wbwÿß Zxi, PjšÍ mvB‡Kj BZ¨vw`|
· wewfbœ cÖKvi MwZ (Types of motion) 

	ˆiwLK MwZ : †Kv‡bv e¯‘ hw` GKwU mij‡iLv eivei MwZkxj nq A_©vr †Kv‡bv e¯‘i MwZ hw` GKwU mij‡iLvi Ici mxgve× _v‡K, Zvn‡j Zvi MwZ‡K ˆiwLK MwZ e‡j| †hgb : GKwU †mvRv mo‡K †Kv‡bv Mvwoi MwZ ˆiwLK MwZ|

	N~Y©b MwZ : hLb †Kv‡bv e¯‘ †Kv‡bv wbw`©ó we›`y ev Aÿ †_‡K e¯‘ KYv¸‡jvi `~iZ¡ AcwiewZ©Z †i‡L H we›`y ev Aÿ‡K †K›`ª K‡i †Nv‡i ZLb †m e¯‘i MwZ‡K N~Y©b MwZ e‡j| †hgb : ˆe`y¨wZK cvLvi MwZ, Nwoi KuvUvi MwZ BZ¨vw`|

	Pjb MwZ : †Kv‡bv e¯‘ hw` Ggbfv‡e Pj‡Z _v‡K hv‡Z K‡i e¯‘i mKj KYv GKB mg‡q GKB w`‡K mgvb `~iZ¡ AwZµg K‡i Zvn‡j H MwZ‡K Pjb MwZ e‡j| †hgb : GKLvbv eB‡K Nyi‡Z bv w`‡q †V‡j †Uwe‡ji GKcÖvšÍ †_‡K Ab¨cÖv‡šÍ wb‡q †M‡j GB MwZ Pjb MwZ n‡e| 

	ch©ve„Ë MwZ : †Kv‡bv MwZkxj e¯‘KYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_ †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq ci ci GKB w`K †_‡K AwZµg K‡i, Zvn‡j †mB MwZ‡K ch©ve„Ë MwZ e‡j|
	GB MwZ e„ËvKvi, Dce„ËvKvi ev mij‰iwLK n‡Z cv‡i| †hgb : Nwoi KuvUvi MwZ, m~‡h©i Pviw`‡K c„w_exi MwZ, ev®ú ev †c‡Uªvj BwÄ‡bi wmwjÛv‡ii g‡a¨ wc÷‡bi MwZ ch©ve„Ë MwZ|
	ch©vqKvj : ch©ve„Ë MwZm¤úbœ †Kv‡bv KYv †h wbw`©ó mgq ci ci wbw`©ó we›`y‡K wbw`©ó w`K w`‡q AwZµg K‡i †mB mgq‡K ch©vqKvj e‡j|

	¯ú›`b MwZ : ch©ve„Ë MwZm¤úbœ †Kv‡bv e¯‘ hw` ch©vqKv‡ji A‡a©K mgq †Kv‡bv wbw`©ó w`‡K Ges evwK A‡a©K mgq GKB c‡_ Zvi wecixZ w`‡K P‡j, Z‡e Gi MwZ‡K ¯ú›`b MwZ e‡j| †hgb : mij †`vj‡Ki MwZ, K¤úbkxj myikjvKv I wMUv‡ii Zv‡ii MwZ|

· †¯‹jvi ev Aw`K ivwk (Scalars) : †hme †fŠZ ivwk‡K ïay gvb Øviv m¤ú~Y©iƒ‡c cÖKvk Kiv hvq, w`K wb‡`©‡ki cÖ‡qvRb nq bv Zv‡`i‡K †¯‹jvi ev Aw`K ivwk e‡j| †hgb : ˆ`N©¨, fi, `ªæwZ, KvR, kw³, mgq, AvqZb, ZvcgvÎv BZ¨vw`|
· †f±i ev w`K ivwk (Vectors) : †hme †fŠZ ivwk‡K m¤ú~Y©iƒ‡c cÖKvk Kivi Rb¨ gvb I w`K Df‡qi cÖ‡qvRb nq Zv‡`i‡K †f±i ev w`K ivwk e‡j| †hgb : miY, IRb, †eM, Z¡iY, ej, Zwor ZxeªZv I †PŠ¤^K ZxeªZv BZ¨vw`|
· `~iZ¡ (Distance) : †h‡Kv‡bv w`‡K GKwU e¯‘ †h c_ AwZµg K‡i Zv‡K e¯‘wUi `~iZ¡ e‡j| `~i‡Z¡i gvb Av‡Q wKš‘ w`K †bB| `~i‡Z¡i GKK wgUvi (m) Ges gvÎv [L]|
· miY (Displacement) : GKwU wbw`©ó w`‡K MwZkxj †Kv‡bv e¯‘i Ae¯’v‡bi cwieZ©b‡K H e¯‘i miY e‡j| mi‡Yi gvÎv n‡jv ˆ`‡N©¨i gvÎv [L]| mi‡Yi GKK n‡jv ˆ`‡N©¨i GKK A_©vr wgUvi (m)|
· `ªæwZ (Speed) : †Kv‡bv GKwU MwZkxj e¯‘i mij ev eµc‡_ ¯’vb cwieZ©‡bi nvi‡K `ªæwZ e‡j| A_©vr cÖwZ †m‡K‡Ûi AwZµvšÍ `~iZ¡B `ªæwZ|
	 `ªæwZ, v =  =  [GLv‡b, `~iZ¡ = d, mgq = t]
	`ªæwZ GKwU †¯‹jvi ev Aw`K ivwk| GmAvB ev AvšÍR©vwZK c×wZ‡Z `ªæwZi GKK wgUvi/†m‡KÛ (ms1)| `ªæwZi gvÎv mgxKiY [v] = [LT1]|
· Mo `ªæwZ (Mean Speed) : †Kv‡bv e¯‘i MwZKv‡j hw` KL‡bv `ªæwZi gv‡bi †Kv‡bv cwieZ©b bv nq A_©vr e¯‘wU hw` me©`v mgvb mg‡q mgvb `~iZ¡ AwZµg K‡i Zvn‡j H e¯‘i `ªæwZ‡K mylg `ªæwZ e‡j|
	Avevi, hw` e¯‘i MwZ mgvb mg‡q mgvb `~iZ¡ AwZµg bv K‡i Zvn‡j †mB `ªæwZ‡K Amg `ªæwZ e‡j|
	e¯‘ hw` mylg `ªæwZ‡Z bv P‡j Zvn‡j Zvi AwZµvšÍ †gvU `~iZ¡‡K mgq w`‡q fvM Ki‡j M‡o cÖwZ GKK mg‡q AwZµvšÍ `~iZ¡ cvIqv hvq, G‡K Mo `ªæwZ e‡j|
	A_©vr, Mo `ªæwZ = |
· †eM (Velocity) : mg‡qi mv‡_ †Kv‡bv e¯‘i mi‡Yi nvi‡K †eM e‡j| A_©vr e¯‘ wbw`©ó w`‡K GKK mg‡q †h c_ AwZµg K‡i ZvB †eM| GwU GKwU †f±i ivwk| †e‡Mi gvÎv [LT1 ]| †e‡Mi GKK I `ªæwZi GKK GKB A_©vr ms1|
· mylg †eM : hw` MwZkxj †Kv‡bv e¯‘i †e‡Mi gvb I w`K AcwiewZ©Z _v‡K Zvn‡j †mB e¯‘i †eM‡K mylg †eM ev mg‡eM e‡j| 
	†hgb : evZv‡mi †eM 332ms1|
· Z¡iY (Acceleration) : mg‡qi cwi‡cÖwÿ‡Z †Kv‡bv GKwU e¯‘i †eM e„w×i nvi‡K Z¡iY e‡j| G‡K ÔaÕ Øviv cÖKvk Kiv nq|
	†Kv‡bv e¯‘i †eM hw` wbw`©ó w`‡K memgqB GKB nv‡i evo‡Z _v‡K Zvn‡j †m Z¡iY‡K mylg Z¡iY ev mgZ¡iY e‡j| 
	†hgb : AwfK‡l©i cÖfv‡e gy³fv‡e cošÍ e¯‘i Z¡iY| 
	Avevi, †Kv‡bv e¯‘i †eM e„w×i nvi hw` mgvb bv _v‡K Zvn‡j †m Z¡iY‡K Amg Z¡iY e‡j| †hgb : Mvwo, mvB‡Kj, wiKkv BZ¨vw`i MwZ|
· g›`b (Deceleration) : mij c‡_ Pjgvb e¯‘i mg‡qi mv‡_ †eM n«v‡mi nvi‡K FYvZ¥K Z¡iY ev g›`b e‡j| 
	†hgb : †eªK Klvi ci †h‡Kv‡bv hvbevn‡bi MwZ|
· †eM I Z¡i‡Yi g‡a¨ cv_©K¨ :
	†eM
	Z¡iY

	i.	mg‡qi mv‡_ e¯‘i mi‡Yi nvi‡K †eM e‡j|
	i.	mg‡qi mv‡_ e¯‘i Amg †e‡Mi cwieZ©‡bi nvi‡K Z¡iY e‡j|

	ii.	†e‡Mi gvÎv [LT1]|
	ii.	Z¡i‡Yi gvÎv [LT2]|

	iii.	†e‡Mi GmAvB GKK ms1|
	iii.	Z¡i‡Yi GmAvB GKK ms2|



		`~iZ¡-mgq †jL : mgq AwZevwnZ nIqvi mv‡_ mv‡_ GKwU MwZkxj e¯‘i Ae¯’v‡bi cwieZ©b N‡U| e¯‘i AwZµvšÍ `~iZ¡ mg‡qi Ici wbf©i K‡i| G m¤úK© GKwU †j‡Li (graph) gva¨‡g cÖKvk Kiv hvq| G‡ÿ‡Î QK KvM‡R (graph paper) X-Aÿ eivei mgq (t) Ges Y-Aÿ eivei AwZµvšÍ `~iZ¡ (s) ¯’vcb K‡i `~iZ¡-mgq †jL cvIqv hvq|
	



· `ªæwZ I †e‡Mi cv_©K¨ :
	`ªæwZ
	†eM

	i.	mij ev eµc‡_ mg‡qi mv‡_ e¯‘i Ae¯’v‡bi cwieZ©‡bi nvi‡K `ªæwZ e‡j|
	i.	mg‡qi mv‡_ e¯‘i mi‡Yi nvi‡K †eM e‡j|

	ii.	`ªæwZ †¯‹jvi ivwk|
	ii.	†eM †f±i ivwk|

	iii.	ïay gv‡bi cwieZ©b n‡j `ªæwZi cwieZ©b nq|
	iii.	ïay gv‡bi ev ïay w`‡Ki A_ev Df‡qi cwieZ©b n‡j †e‡Mi cwieZ©b nq|

	iv.	e¯‘i †e‡Mi gvbB `ªæwZ|
	iv.	wbw`©ó w`‡K `ªæwZB †eM|



· AwfKl© (Gravity) : G gnvwe‡k¦ c„w_exi mv‡_ Ab¨ †h‡Kv‡bv e¯‘i AvKl©YB n‡jv AwfKl© ev gva¨vKl©Y| A_©vr †Kv‡bv e¯‘i Ici c„w_exi AvKl©Y‡K AwfKl© e‡j| 
· gnvKl©xq aªæeK (Gravitational constant) : cÖ‡Z¨KwU GKK (1kg) f‡ii `ywU e¯‘KYv‡K GKK (1m) `~i‡Z¡ ¯’vcb Ki‡j Giv ci¯úi‡K †h ej Øviv AvKl©Y K‡i Zvi msL¨vgvb‡K gnvKl©xq aªæeK ejv nq| gnvKl©xq aªæeK‡K G Øviv cÖKvk Kiv nq| Gi GKK Nm2kg 2 Ges gvÎv [L3M1 T 2]|
· AwfKl©R Z¡iY (Acceleration Due to Gravity) : AwfKl© e‡ji cÖfv‡e f‚c„‡ô gy³fv‡e cošÍ †Kv‡bv e¯‘i †eM e„w×i nvi‡K AwfKl©R Z¡iY e‡j| G‡K ‘g’ Øviv cÖKvk Kiv nq| AwfKl©R Z¡i‡Yi gvÎv [LT 2]| GmAvB ev AvšÍR©vwZK c×wZ‡Z AwfKl©R Z¡i‡Yi GKK ms-2| wnmv‡ei myweavi Rb¨ AwfKl©R Z¡i‡Yi Av`k© gvb aiv nq 9.81ms 2|
· cošÍ e¯‘i m~Î (Laws of Falling bodies) : w¯’i Ae¯’vb †_‡K webv evavq cošÍ e¯‘i †ÿ‡Î M¨vwjwjI wZbwU m~Î †ei K‡ib|  m~Î¸‡jv n‡jvÑ
	cÖ_g m~Î : w¯’i Ae¯’vb Ges GKB D”PZv †_‡K webv evavq cošÍ mKj e¯‘, mgvb mg‡q mgvb c_ AwZµg K‡i|
	wØZxq m~Î : w¯’i Ae¯’vb †_‡K webv evavq cošÍ e¯‘i wbw`©ó mg‡q (t) cÖvß †eM (v) H mg‡qi mgvbycvwZK A_©vr, v  t|
	Z…Zxq m~Î : w¯’i Ae¯’vb †_‡K webv evavq cošÍ e¯‘ wbw`©ó mg‡q †h `~iZ¡ (h) AwZµg K‡i Zv H mg‡qi (t) e‡M©i mgvbycvwZK A_©vr, h  t2|
		†eM-mgq †jL : Amg †e‡M Pjgvb e¯‘i †eM mg‡qi Ici wbf©i K‡i| GB m¤úK© GKwU †j‡Li gva¨‡g cÖKvk Kiv hvq| G‡ÿ‡Î QK KvM‡R X-Aÿ eivei mgq (t) Ges Y- Aÿ eivei †eM (v) ¯’vcb K‡i †eM-mgq †jL cvIqv hvq|
	




cošÍ e¯‘i MwZi mgxKiY (Equation of Motion of Falling bodies) : †Kv‡bv cošÍ e¯‘i Avw`‡eM hw` u nq, t †m‡KÛ c‡i †eM v nq Ges †mB mg‡q e¯‘wU hw` h `~i‡Z¡ †b‡g Av‡m Z‡e MwZi mgxKiY¸‡jv n‡e, 
	v = u + gt,
	h = ut + gt2,
	v2 = u2 + 2gh.

 Ávbg~jK cÖkœ I DËi 
cÖkœ \ 1 \ cÖm½ KvVv‡gv Kv‡K e‡j?
DËi : †h `„p e¯‘i mv‡_ Zzjbv K‡i Ab¨ e¯‘i Ae¯’vb, w¯’wZ, MwZ BZ¨vw` wbY©q Kiv nq Zv‡K cÖm½ KvVv‡gv e‡j| 
cÖkœ \ 2 \ N~Y©b MwZ Kv‡K e‡j?
DËi : hLb †Kv‡bv e¯‘ †Kv‡bv wbw`©ó we›`y ev Aÿ †_‡K e¯‘ KYv¸‡jvi `~iZ¡ AcwiewZ©Z †i‡L H we›`y ev Aÿ‡K †K›`ª K‡i †Nv‡i ZLb †m e¯‘i MwZ‡K N~Y©b MwZ e‡j| 
cÖkœ \ 3 \ ch©ve„Ë MwZ Kv‡K e‡j?
DËi : †Kv‡bv MwZkxj e¯‘KYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_ †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq ci ci GKB w`K †_‡K AwZµg K‡i, Zvn‡j †mB MwZ‡K ch©ve„Ë MwZ e‡j| 
cÖkœ \ 4 \ Amg †eM Kv‡K e‡j?
DËi : †Kv‡bv MwZkxj e¯‘ hw` Ggbfv‡e Pj‡Z _v‡K †h, mg‡qi mv‡_ mi‡Yi gvb A_ev w`K A_ev DfqB cwiewZ©Z nq Z‡e e¯‘i H mi‡Yi nvi‡K Amg †eM e‡j| 
cÖkœ \ 5 \ Mo `ªywZ Kx?
DËi : e¯‘ hw` mylg `ªæwZ‡Z bv P‡j Zvn‡j Zvi AwZµvšÍ †gvU `~iZ¡‡K mgq w`‡q fvM Ki‡j M‡o cÖwZ GKK mg‡q cÖvß AwZµvšÍ `~iZ¡B n‡jv Mo `ªæwZ| 
cÖkœ \ 6 \ Amg Z¡iY Kv‡K e‡j?
DËi : †Kv‡bv e¯‘i hw` wbw`©ó w`‡K †eM e„w×i nvi mgvb bv _v‡K, Zvn‡j †m Z¡iY‡K Amg Z¡iY e‡j| 
cÖkœ \ 7 \ g›`b ev FYvZ¥K Z¡iY Kv‡K e‡j?
DËi : MwZkxj †Kv‡bv e¯‘i mg‡qi mv‡_ †eM n«v‡mi nvi‡K g›`b ev FYvZ¥K Z¡iY e‡j| 
cÖkœ \ 8 \ Z¡i‡Yi gvÎv KZ?
DËi : Z¡i‡Yi gvÎv, [a] =  = [LT2]|
cÖkœ \ 9 \ mylg Z¡i‡Yi †ÿ‡Î †eM ebvg mgq †j‡Li cÖK…wZ Kxiƒc nq?
DËi : mylg Z¡i‡Yi †ÿ‡Î †eM ebvg mgq †j‡Li cÖK…wZ g~j we›`yMvgx mij‡iLv| 
cÖkœ \ 10 \ mi‡Yi GKK Kx?
DËi : GmAvB ev AvšÍR©vwZK c×wZ‡Z mi‡Yi GKK wgUvi (m)|
cÖkœ \ 11 \ `ªæwZ Kx?
DËi : mg‡qi mv‡c‡ÿ †Kv‡bv e¯‘i `~iZ¡ AwZµg Kivi nviB `ªæwZ| 
cÖkœ \ 12 \ `ªæwZi GKK Kx?
DËi : GmAvB ev AvšÍR©vwZK c×wZ‡Z `ªæwZi GKK wgUvi/ †m‡KÛ (ms1)|
cÖkœ \ 13 \ `ªæwZi gvÎv mgxKiY †jL| 
DËi : `ªæwZi gvÎv mgxKiY, [v] = [LT1]|
cÖkœ \ 14 \ Mo‡eM Kv‡K e‡j? 
DËi : †h‡Kv‡bv mgq e¨eav‡b †Kv‡bv e¯‘i M‡o cÖwZ GKK mg‡q †h miY nq Zv‡K e¯‘wUi Mo‡eM e‡j|
 Abyavebg~jK cÖkœ I DËi 
cÖkœ \ 1 \ ÔG gnvwe‡k¦i mKj w¯’wZB Av‡cwÿK, mKj MwZB Av‡cwÿKÕÑ e¨vL¨v Ki|
DËi : cig w¯’wZkxj cÖm½ e¯‘i mv‡c‡ÿ †Kv‡bv e¯‘i w¯’wZ‡K cig w¯’wZ e‡j Ges cig w¯’wZkxj cÖm½ e¯‘i mv‡c‡ÿ †Kv‡bv e¯‘i MwZ‡K cig MwZ e‡j| wKš‘ G gnvwe‡k¦i Ggb †Kv‡bv cÖm½ e¯‘ cvIqv m¤¢e bq, hv cÖK…Zc‡ÿ w¯’i i‡q‡Q| KviY c„w_ex cÖwZwbqZ m~‡h©i Pviw`‡K Nyi‡Q, m~h©I Zvi MÖn, DcMÖn wb‡q Qvqvc‡_ Nyi‡Q| Avgiv hLb †Kv‡bv e¯‘‡K w¯’wZkxj ev MwZkxj ewj Zv †Kv‡bv AvcvZ w¯’wZkxj e¯‘i mv‡c‡ÿ e‡j _vwK| Kv‡RB Avgiv ej‡Z cvwi G gnvwe‡k¦i mKi w¯’wZB Av‡cwÿK, mKj MwZB Av‡cwÿK|
cÖkœ \ 2 \ Ô¯ú›`bMwZ GK cÖKvi ch©ve„Ë MwZÕÑ e¨vL¨v Ki|
DËi : †Kv‡bv MwZkxj e¯‘KYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_i †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq ci ci GKB w`K †_‡K AwZµg K‡i, Zvn‡j †mB MwZ‡K ch©ve„Ë MwZ e‡j| Avevi, †Kv‡bv e¯‘ hw` ch©vKv‡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| myZivs †`Lv hv‡”Q, ¯ú›`bMwZ m¤úbœ †Kv‡bv e¯‘ Zvi MwZc‡_i †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq ci ci GKB †e‡M GB w`K n‡Z AwZµg K‡i e‡j msÁvbymv‡i Gi MwZ ch©ve„Ë MwZI e‡U| ZvB ¯ú›`bMwZ GK cÖKvi ch©ve„Ë MwZ| 
cÖkœ \ 3 \ ÔmKj ch©ve„Ë MwZ N~Y©b MwZ bqÕÑ e¨vL¨v Ki| 
DËi : hLb †Kv‡bv e¯‘ †Kv‡bv wbw`©ó we›`y ev Aÿ †_‡K e¯‘KYv¸‡jvi `~iZ¡ AcwiewZ©Z †i‡L H we›`y ev Aÿ‡K †K›`ª K‡i †Nv‡i ZLb †m e¯‘i MwZ‡K N~Y©b MwZ e‡j| Aciw`‡K, †Kv‡bv MwZkxj e¯‘KYvi MwZ hw` Ggb nq †h, GwU Gi MwZc_ †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq ci ci GKB w`K †_‡K AwZµg K‡i, Zvn‡j †mB MwZ‡K ch©ve„Ë MwZ e‡j| 
Zvn‡j †`Lv hv‡”Q, N~Y©b MwZm¤úbœ †Kv‡bv e¯‘i e„ËvKvi MwZc‡_i †h‡Kv‡bv we›`y‡K wbw`©ó mgq ci ci GKB w`K n‡Z AwZµg Ki‡Z nq e‡j N~Y©b MwZ GK cÖKvi ch©ve„Ë MwZI e‡U| Z‡e mKj ch©ve„ËMwZ m¤úbœ e¯‘i MwZ N~Y©b MwZ bq, †hgb : Aí we¯Ív‡i mij †`vj‡Ki MwZ, hv cy‡ivcywi ˆiwLK MwZ| 
cÖkœ \ 4 \ †Kv‡bv e¯‘i Mo‡eM k~b¨ n‡jI Mo `ªæwZ k~b¨ bvI n‡Z cv‡iÑ e¨vL¨v Ki| 
DËi : †Kv‡bv e¯‘ GKwU we›`y †_‡K hvÎv ïiæ K‡i Avevi hw` †mB we›`y‡Z wd‡i Av‡m Zvn‡j Zvi miY k~b¨ nq| 
Avgiv Rvwb, Mo‡eM =  | 
G‡ÿ‡Î †h‡nZz †gvU miY k~b¨, ZvB Mo‡eMI k~b¨| 
wKš‘ Mo `ªæwZ = | 
G‡ÿ‡Î †gvU AwZµvšÍ `~iZ¡ KL‡bv k~b¨ nq bv, ZvB Mo `ªæwZI k~b¨ nq bv| 
myZivs †Kv‡bv e¯‘i Mo‡eM k~b¨ n‡jI Mo`ªæwZ k~b¨ bvI n‡Z cv‡i| 
cÖkœ \ 5 \ mylg †e‡Mi †ÿ‡Î `~iZ¡ ebvg mg‡qi †jL cÖK…wZ e¨vL¨v Ki| 
	DËi : hLb e¯‘ mylg †eM P‡j, ZLb GwU mgvb mg‡q mgvb `~iZ¡ AwZµg K‡i| myZivs X A‡ÿi w`‡K mgq (t) Ges Y A‡ÿi w`‡K `~iZ¡ (s) wb‡q `~iZ¡-mgq †jL AuvK‡j GKwU mij‡iLv n‡e| 
	



cÖkœ \ 6 \ †Kv‡bv e¯‘i Z¡iY 5 ms2  cwðg w`‡K ej‡Z Kx †evSvq?
DËi : †Kv‡bv e¯‘i Z¡iY 5 ms2 cwðg w`‡K ej‡Z eySvq e¯‘wUi †eM cwðg w`‡K cÖwZ †m‡K‡Û 5 ms1 e„w× cvq| G †eM e„w×i w`K n‡jv Avw` Ae¯’vb †_‡K †mvRv cwðg w`‡K| 
cÖkœ \ 7 \ †Kv‡bv Mvwoi `ªæwZ 50 kmh1   ej‡Z Kx †evS?
DËi : †Kv‡bv Mvwoi `ªæwZ 50 kmh1  ej‡Z eySvqÑ
MvwowU cÖwZ NÈvq 50 wK‡jvwgUvi c_ AwZµg K‡i| 
MvwowUi Ae¯’vb cwieZ©‡bi nvi 50 kmh1| G Ae¯’vb cwieZ©‡bi nvi mij A_ev eµc‡_ †h‡Kv‡bv w`‡K n‡Z cv‡i| 
cÖkœ \ 8 \ †eM I Z¡i‡Yi g‡a¨ m¤úK© wbY©q Ki| 
DËi : hw` †Kv‡bv e¯‘ t mg‡q wbw`©ó w`‡K s `~iZ¡ AwZµg K‡i Zvn‡j †eM, v = | ev, †eM = | 
Avevi, †Kv‡bv e¯‘i Avw`‡eM hw` u nq Ges t mgq c‡i Zvi †eM hw` v nq, Zvn‡j t mg‡q †e‡Mi cwieZ©b = v  u
 GKK mg‡q †e‡Mi cwieZ©b = 
 †eM cwieZ©‡bi nvi, A_©vr Z¡iY, a = 
A_©vr, Z¡iY = |
cÖkœ \ 9 \ Z¡i‡Yi gvÎv wbY©q Ki| 
DËi : Avgiv Rvwb, Z¡iY = 
GLv‡b, `~i‡Z¡i gvÎv L, mg‡qi gvÎv T Ges Z¡i‡Yi ms‡KZ a|
 Z¡i‡Yi gvÎv mgxKiY, [a] = 
                            [a] = [LT2]
cÖkœ \ 10 \ †Kv‡bv e¯‘i w¯’wZ I MwZi g‡a¨ cv_©K¨ †jL|
DËi : †Kv‡bv e¯‘i w¯’wZ I MwZi g‡a¨ cv_©K¨ wbgœiƒc : 
	w¯’wZ
	MwZ

	1.	mKj w¯’wZkxj e¯‘i †eM k~b¨| 
	1.	mKj MwZkxj e¯‘i †eM k~b¨ A‡cÿv eo| 

	2.	e¯‘i w¯’wZ cwigvc Kiv m¤¢e bq|
	2.	e¯‘i MwZ wewfbœ ivwk Øviv cÖKvk Kiv hvq| †hgb : miY, `ªæwZ, †eM BZ¨vw`| 

	3.	†Kv‡bv e¯‘B cig w¯’wZkxj bq| 
	3.	mKj e¯‘B MwZkxj| 



MvwYwZK mgm¨v I mgvavb
	m~Îvewj
	cÖZxK cwiwPwZ

		a = 
		u = Avw`‡eM
	v = †kl‡eM
	a = Z¡iY
	t = mgq

		v = u + at
		u = Avw`‡eM
	v = †kl‡eM
	a = Z¡iY
	t = mgq

		s = ut +  at2
		s = miY

	 	v2 = u2 + 2as
		s = miY 

		v = 
		s = miY
	t = mgq
	v = †eM

		s = t
		u = Avw`‡eM
	v = †kl‡eM
	t = mgq
	s = miY

		v = u + gt
		h = f‚c„ô †_‡K e¯‘i D”PZv
	g = AwfKl©R Z¡iY

		h = t
		u = Avw`‡eM
	v = †kl‡eM

		h = ut +  gt2
		u = Avw`‡eM

		v2 = u2 + 2gh
		u = Avw`‡eM
	v = †kl‡eM




	MvwYwZK D`vniY 2.1\ GKwU Mvwoi †eM 5 ms1 †_‡K mylgfv‡e e„w× †c‡q 10 s c‡i 45 ms1 nq| MvwowUi Z¡iY †ei Ki|


mgvavb : 
	GLv‡b,
	Avw`‡eM, u = 5 m s1
	†kl‡eM, v = 45 m s1
	mgq, t = 10 s
	Z¡iY, a = ?
[bookmark: _GoBack]	Avgiv Rvwb,
	a = 
	ev, a = 
		= 
		= 4 m s2
	AZGe, MvwowUi Z¡iY 4 m s2
	MvwYwZK D`vniY 2.2 \ GKwU Mvwoi †eM 20 m s1 †_‡K mylgfv‡e n«vm †c‡q 4 s c‡i 4 m s1 nq| MvwowUi Z¡iY †ei Ki|


mgvavb : 
	GLv‡b,
	Avw`‡eM, u = 20 m s1
	†kl‡eM, v = 4 m s1
	mgq, t = 4 s
	Z¡iY, a = ?
	Avgiv Rvwb,
	a = 
		ev, a = 
		= 
		= 4 ms2
	AZGe, MvwowUi Z¡iY,  4 m s2
	MvwYwZK D`vniY 23 \ w¯’i Ae¯’vb †_‡K PjšÍ GKwU Mvwo‡Z 2 m s2 Z¡iY cÖ‡qvM Kiv n‡j Gi †eM 20 m s1 n‡jv| KZ mgq a‡i Z¡iY cÖ‡qvM Kiv n‡qwQj?


mgvavb : 
	GLv‡b,
	Avw`‡eM, u = 0
	†kl‡eM, v = 20 m s1
	Z¡iY, a = 2 m s2
	mgq, t = ?
	Avgiv Rvwb,
	v = u + at
	ev, t =  =  = 10 s
	AZGe, 10 s mgq a‡i Z¡iY cÖ‡qvM Kiv n‡qwQj|
	MvwYwZK D`vniY 2.4 \ 54 km h1 †e‡M PjšÍ GKwU Mvwo‡Z 5 s hveZ 4 m s2  Z¡iY cÖ‡qvM Kiv n‡jv| MvwowUi †kl‡eM KZ Ges Z¡iYKv‡j KZ `~iZ¡ AwZµg Ki‡e?


mgvavb : 
	GLv‡b,
	Avw`‡eM u = 54 km h1 = 54  =   = 15 m s1
	Z¡iY, a = 4 m s2
	mgq, t = 5 s
	†kl‡eM, v = ?
	`~iZ¡, s = ?
	Avgiv Rvwb,
	v = u + at
		= 15 m s1 + 4 m s2  5 s
		= 35 m s1
	Avevi, 
	s = ut +  at2
		= 15 m s1  5 s +   4 m s2  (5 s)2
		= 75 m + 50 m = 125 m
	AZGe, †kl‡eM  35 m s1 ; `~iZ¡ 125 m

	MvwYwZK D`vniY 2.5 \ †mvRv iv¯Ívq w¯’i Ae¯’vb †_‡K GKwU evm 10 m s2 mylg Z¡i‡Y Pjvi mgq 80 m `~i‡Z¡ iv¯Ívi cv‡k `uvov‡bv GK e¨w³‡K KZ †e‡M AwZµg Ki‡e?


mgvavb : GLv‡b,
	Avw`‡eM, u = 0
	Z¡iY, a = 10 m s2
	`~iZ¡, s = 80 m
	†kl‡eM, v = ?
	Avgiv Rvwb,
	    v2  = u2 + 2as
	ev, v2 = 0 + 2  10 ms2  80 m
		= 1600 m2 s2
	    v = 40 m s1
	AZGe, †kl‡eM 40 m s1
	MvwYwZK D`vniY 26 \ 50 m DuPz `vjv‡bi Qv` †_‡K †Kv‡bv e¯‘ †Q‡o w`‡j GwU KZ †e‡M f‚c„ô‡K AvNvZ Ki‡e? g = 98 m s2


mgvavb : 
	GLv‡b,
	Avw`‡eM, u = 0
	AwZµvšÍ `~iZ¡, h = 50 m
	†kl‡eM, v = ?
	AwfKl©R Z¡iY, g = 98 m s2
	Avgiv Rvwb, 
	    v2 = u2 + 2gh
	ev, v2 = 0 + 2  98 m s2  50 m
		= 980 m2 s2
	   v = 313 m s1
	AZGe †kl‡eM, 313 m s1
	mgm¨v \ 7 \ 36 kmh1 †e‡M PjšÍ GKwU Mvwo‡K †eªK K‡l 50 s- G _vgvb nj| MvwowUi Z¡iY KZ? GB mg‡q MvwowU KZ `~iZ¡ AwZµg Ki‡e?


mgvavb : †`Iqv Av‡Q, 
	Avw`‡eM, u = 36kmh1
		=  ms1  = 10 ms1
	†kl‡eM, v = 0 
	mgq, t = 50 s
	MvwowUi Z¡iY, a = ?
	AwZµvšÍ `~iZ¡, s = ?
	Avgiv Rvwb,
	   v = u + at
	 a =  
	=  =  020 ms2
	Avevi,
	Avgiv Rvwb,
	s = ut +  at2
		= 10 ms1  50 s +  ( 02 ms2)  (50 s)2
		= (500  250) m
		= 250 m
	AZGe, MvwowUi Z¡iY  020 ms2 Ges MvwowU 250 m `~iZ¡ AwZµg Ki‡e| 
	mgm¨v \ 8 \ f‚wg Z¨vM Kivi c~‡e© w¯’i Ae¯’vb †_‡K 10 ms2 mylg Z¡i‡Y GKwU wegvb ivbI‡q‡Z 2 km †`Šovq| ivbI‡q AwZµg Ki‡Z wegvbwUi KZ mgq jvM‡e?


mgvavb : 
	†`Iqv Av‡Q, 
	Avw`‡eM, u = 0 
	`~iZ¡, s = 2 km 
		= 2000 m
	Z¡iY, a = 10 ms2
	cÖ‡qvRbxq mgq, t = ?
	Avgiv Rvwb,
	s = ut +  at2
	ev, 2000 m = 0  t +   10 ms2  t2
	ev, 5 t2ms2 = 2000 m
	ev, t2 = 
	ev, t2 = 400 s2
	ev, t = 
	t = 20s
	wb‡Y©q ivbI‡q AwZµg Ki‡Z wegvbwUi 20 s mgq jvM‡e|
	mgm¨v \ 9 \ 2ms2 Z¡iY m„wóKvix Gw·jv‡iUi †P‡c 9 m hvIqvi ci †Kv‡bv Mvwoi †eM 10 ms1 nj| Gw·jv‡iUi Pvcvi gyn‚‡Z© MvwowUi †eM KZ wQj?


mgvavb : †`Iqv Av‡Q, 
	†kl‡eM, v = 10 ms1 
	`~iZ¡, s = 9 m
	Z¡iY, a = 2 ms2
	Gw·jv‡iUi Pvcvi gyn‚‡Z© MvwowUi †eM, u = ?
	Avgiv Rvwb,
	v 2 = u2 + 2as
	ev, 102 m2s2 = u2 + 2  2 ms2  9 m
	ev, u2 = (100  36)m2s2
	ev, u =  
	 u = 8 ms1
	AZGe, Gw·jv‡iUi Pvcvi gyn‚‡Z© MvwowUi †eM 8 ms1 wQj|

	mgm¨v \ 10 \ 72 kmh1 †e‡M PjšÍ GKwU †ij Mvwo‡K †eªK K‡l 20 s- G _vgv‡bv nj| MvwowUi AwZµvšÍ `~iZ¡ KZ?


mgvavb : 
	†`Iqv Av‡Q
	Mvwoi Avw`‡eM, u = 72 kmh1
		=  ms1
		= 20 ms1
	†kl‡eM, v = 0
	mgq, t = 20 s
	AwZµvšÍ `~iZ¡, s = ?
	Avgiv Rvwb,
	v = u + at
	 a = 
		=  1 ms2
	Avevi, Avgiv Rvwb, 
	s = ut +  at2
		= 20 ms1  50 s    1 ms2  (20 s)2
		= 1000 m  200 m
		= 800 m
	AZGe, MvwowU 800 m `~iZ¡ AwZµg Ki‡e|
	mgm¨v \ 11 \ GKwU Mvwo 20 ms1 †e‡M Pj‡Q| 6 †m‡K‡Û MvwowU 147 m `~iZ¡ AwZµg Kij| MvwowUi Z¡iY I †kl‡eM wbY©q Ki|


mgvavb : 
	†`Iqv Av‡Q
	Mvwoi Avw`‡eM, u = 20 ms1
	mgq, t = 6 s
	AwZµvšÍ `~iZ¡, s = 147 m
	Z¡iY, a = ?
	†kl‡eM, v = ?
	Avgiv Rvwb,
	s = ut +  at2
	ev,  at2 = s  ut
	 a = 
		= 
		= = 15 ms2
	Avevi, v = u + at
		ev, v = 20 ms1 + 15 ms2  6 s = 29 ms1
	AZGe, Mvwoi Z¡iY 15 ms2 Ges †kl‡eM 29 ms1|
	mgm¨v \ 12 \ 72 kmh1 †e‡M Mvwoi GKRb PvjK 42 wgUvi `~‡i GKRb c_Pvix‡K †`L‡Z †c‡q mv‡_ mv‡_ †eªK †P‡c w`‡jb| G‡Z MvwowU c_Pvixi 2 wgUvi mvg‡b G‡m †_‡g †Mj| MvwowUi Z¡iY KZ wQj?


mgvavb : 
	†`Iqv Av‡Q
	Avw`‡eM, u = 72 kmh1
		=  ms1 = 20 ms1
	`~iZ¡, s = (42  2)m = 40 m
	†kl †eM, v = 0
	Z¡iY, a = ?
	Avgiv Rvwb,
	v2 = u2 + 2as
	ev, 0 = (20 ms1)2 + 2  a  40 m
	ev, a =  =  
	 a =  5 ms2
	AZGe, MvwowUi Z¡iY  5 ms2| 
	mgm¨v \ 13 \ 36 kmh1 †e‡M PjšÍ GKwU Mvwo 8 s hveZ 25 ms2 Z¡iY cÖ‡qvM Kiv n‡jv| MvwowUi †kl‡eM KZ Ges Z¡iYKv‡j KZ `~iZ¡ AwZµg Ki‡e?


mgvavb : 
	†`Iqv Av‡Q
	Avw`‡eM, u = 36 kmh1
		=  = 10 ms1
	Z¡iY, a = 25 ms2
	mgq, t = 8 s
	Mvwoi †kl‡eM, v = ?
	AwZµvšÍ `~iZ¡, S = ?
	Avgiv Rvwb,
		v = u + at
		= 10 ms1 + 25 ms2  8s
		= 30 ms1
	Avevi, S = ut +  at2
		= 10 ms1  8 s +   25 ms2  (8 s)2
		= 80 m + 25  32 m
		= 160 m
	AZGe, MvwowUi †kl‡eM 30 ms1 Ges AwZµvšÍ `~iZ¡ 160 m|
	mgm¨v \ 14 \ `ywU Mvwo 4 ms1 Ges 7 ms1 †eM wb‡q GKwU cÖwZ‡hvwMZv ïiæ K‡i| G‡`i Z¡iY h_vµ‡g 05 ms2 Ges 04 ms2| hw` Mvwo `yBwU GKB mg‡q †klcÖv‡šÍ †cuŠQvq Z‡e Giv KZ mgq a‡i cÖwZ‡hvwMZvq Ask wb‡qwQj?


mgvavb : 
	†`Iqv Av‡Q, 1g Mvwoi Avw`‡eM, u1 = 4 ms1
		2q Mvwoi Avw`‡eM, u2 = 7 ms1
		1g Mvwoi Z¡iY, a1 = 05 ms2
		2q Mvwoi Z¡iY, a2 = 04 ms2
		mgq, t = ?
	1g Mvwoi Rb¨, s = u1t +  a1t2
	2q Mvwoi Rb¨, s = u2t +  a2t2
	kZ©g‡Z, u1t +  a1t2 = u2t +  a2t2
		ev, t = 
		= 
		= 
		= 60 s 
	AZGe, MvwowU `yBwU 60 s mgq a‡i cÖwZ‡hvwMZvq Ask wb‡qwQj|
	mgm¨v \ 15 \ †`LvI †h, †Kv‡bv e¯‘‡K g-Gi A‡a©‡Ki mgvb Avw`‡e‡M Lvov Dc‡ii w`‡K Qzu‡o w`‡j GwU 1 s c‡i f‚c„‡ô cwZZ n‡e|


mgvavb : †`Iqv Av‡Q, 
	Avw`‡eM, u =  ms1 
		`~iZ¡, h = 0
	GLb Lvov Dc‡ii w`‡K wbwÿß e¯‘i †ÿ‡Î,
	h = ut   gt2
	ev, 0 =  t   g t2
	ev,  t (1  t) = 0
	wKš‘ t  0
	myZivs 1  t = 0
	 t = 1s
	myZivs e¯‘wU 1s c‡i f‚c„‡ô cwZZ n‡e| (†`Lv‡bv n‡jv)
	mgm¨v \ 16 \ 25 ms1 †e‡M Lvov Dc‡ii w`‡K wbwÿß GKwU e¯‘ m‡e©v”P KZ D”PZvq †cuŠQ‡e? GB D”PZvq DV‡Z e¯‘wUi KZ mgq jvM‡e? (g = 98 ms2)


mgvavb : †`Iqv Av‡Q, 
	Avw`‡eM, u = 25 ms1 
	AwfKl©R Z¡iY, g = 98 ms2
	m‡e©v”P D”PZv, H = ?
	m‡e©v”P D”PZvq DV‡Z mgq, t = ?
	Avgiv Rvwb,
	v2 = u2  2gH
	ev, 0 = (25 ms1)2  2  98 ms2  H
	ev, H = 
	  H = 3189 m 
	Avevi, v = u  gt
		ev, 0 = 25 ms1  98 ms2  t
		ev, t =   t = 255 s 
	AZGe, m‡e©v”P D”PZv 3189 m Ges cÖ‡qvRbxq mgq 255 s|
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