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†fŠZRMr I cwigvc
	A¨v_‡jwU‡· ek©v wb‡ÿc, †MvjK wb‡ÿc ev PvKwZ wb‡ÿ‡ci cÖwZ‡hvwMZvq m‡e©v”P `~i‡Z¡ †dj‡Z n‡j wbw`©ó Avw` †e‡Mi cvkvcvwk Zv‡K 45 †Kv‡Y wb‡ÿc Ki‡Z n‡e|
	¯’v‡bi R¨vwgwZK aviYv cÖ_g Dc¯’vcb K‡i MwYZwe` BDwK¬W|
	†h mKj ivwk g~j A_©vr ¯^vaxb ev wbi‡cÿ, †h¸‡jv Ab¨ ivwki Dci wbf©i K‡i bv eis Ab¨vb¨ ivwk G‡`i Dci wbf©i K‡i Zv‡`i‡K †gŠwjK ivwk e‡j|	
	Ab¨ mKj ivwk †gŠwjK ivwk †_‡K jvf Kiv hvq ev GK ev GKvwaK ivwki ¸Ydj ev fvMdj †_‡K cÖwZcv`b Kiv hvq| G‡`i‡K ejv nq jäivwk ev †hŠwMK ivwk|
	†h mKj GKK ¯^vaxb ev wbi‡cÿ, †h¸‡jv Ab¨ GK‡Ki Dci wbf©i K‡i bv eis Ab¨vb¨ GKK G‡`i Dci wbf©i K‡i Zv‡`i‡K †gŠwjK GKK e‡j|
	†gŠwjK ivwk 7wU| h_v: 1| ˆ`N©¨ (m); 2| fi (kg); 3| mgq (s); 4| ZvcgvÎv (K); 5| Zwor cÖevn (A); 6| `xcb ZxeªZv (cd); 7| c`v‡_©i cwigvb (mol)|
	wewfbœ weÁvbxi ¸iæZ¡c~Y© Avwe®‹vi:
	AvwK©wgwWm (287-212)
	wZwb Zij c`v‡_© wbgw¾Z †Kv‡bv e¯‘i Dci wµqvkxj EaŸ©gyLx e‡ji m~Î Avwe®‹vi K‡i avZzi †fRvj wbY©q Ki‡Z mÿg nq| wZwb wjfv‡ii bxwZ Avwe®‹vi K‡ib| G Qvov wZwb †Mvjxq `c©‡Yi mvnv‡h¨ m~h©iwk¥ †K›`ªxf‚Z K‡i Av¸b R¡vjv‡bvi †KŠkj Rvb‡Zb|
	M¨vwjwjI (1564-1642)
	wZwb Av‡cwÿK ¸iæZ¡ gvcvi Rb¨ nvB‡Wªv÷¨vwUK e¨v‡jÝ ev D`w¯’wZ wbw³ Avwe®‹vi K‡ib|
	1610 mv‡j wZwbB cÖ_g †R¨vwZwe`¨v welqK †Uwj‡¯‹vc Avwe¯‹vi K‡ib|
	M¨vwjwjI miY, MwZ, Z¡iY, mgq BZ¨vw`i msÁv cÖ`vb I G‡`i g‡a¨ m¤úK© wba©viY K‡ib|
	wZwb cošÍ e¯‘i cZ‡bi m~Î Avwe®‹vi K‡bi|
	wZwb ¯§„wZwe`¨vi wfwË ¯’vcb K‡ib|
	AvBR¨vK wbDUb (1642-1727)
	wZwb MwY‡Z K¨vjKzjv‡mi cÖeZ©b K‡ib Ges wbDU‡bi MwZm~Îmg~n m~ÎvwqZ K‡ib| wZwb ejwe`¨vi Avwe®‹viK|
	wZwb †j‡Ýi m~Î cÖeZ©b K‡ib Ges cÖwZdjK †Uwj‡¯‹vc Avwe®‹vi K‡ib|
	Ugvm Bqvs (1773-1829)
	Ugvm Bqvs weªwUk wPwKrmK I c`v_©weÁvbx|
	wZwb ÔAv‡jvi Zi½ ZË¡Õ cÖwZôvi I Av‡jvi e¨wZPv‡ii NUbv e¨vL¨vi Rb¨ me‡P‡q †ewk cwiwPwZ jvf K‡ib|
	gvB‡Kj d¨viv‡W (1791-1867)
	wZwb ZvwoZ †PŠ¤^K Av‡e‡ki Avwe®‹viK|
	Zvi Avwe®‹…Z ZvwoZ †PŠ¤^K Av‡ek-Gi Dci wfwË K‡i Zwor †gvUi I Zwor †Rbv‡iUi ˆZwi n‡q‡Q|
	wZwb Zwor we‡køl‡Yi m~ÎI Avwe®‹vi K‡ib|
	Av‡b©÷ iv`vi‡dvW© (1871-1937)
	wZwb I †d«wWªK †mvwW Avjdv KYv, weUv KYv I Mvgv iwk¥ Avwe®‹vi K‡ib|
	cigvYyi Af¨šÍixY MVb m¤ú‡K© cÖ_g wbfz©j eY©bv †`b iv`vi‡dvW©|
	wbDwK¬qv‡mi e¨vmva© 10–15m ch©v‡qi|
	g¨v· cø¨v¼ (1858-1947)
	†Kvqv›Uvg ZË¡ Avwe®‹v‡ii gva¨‡g c`v_©weÁvb RM‡Z wecøe Av‡bb|
	A¨vjevU© AvBb÷vBb (1879-1955)
	eªvDbxq MwZ, Av‡jvK Zwor wµqv, Av‡cwÿKZvi we‡klZË¡ Ges kw³ I RoZv|
	†ù‡ivwgUvi h‡š¿i mvnv‡h¨ Kv‡Pi ev Ab¨vb¨ cvZjv cv‡Zi cyiæZ¡ Ges †Mvjxq Z‡ji eµZvi e¨vmva© gvcv nq|
†f±i
	†f±i ivwk :†eM, Z¡iY, ej, fi‡eM, †KŠwYK miY, †KŠwYK †eM, †KŠwYK Z¡iY, UK©, †KŠwYK fi‡eM, †K›`ªgyLx Z¡iY, AwfKl©R Z¡iY, mv›`ªZv, Zwor I †PŠ¤^K cÖvej¨, †PŠ¤^K åvgK, e‡ji åvgK, e‡ji NvZ, miY |
	†¯‹jvi ivwk :ˆ`N©¨, `ª“wZ, RoZvi åvgK, PµMwZi e¨vmva©, KvR, kw³, ¶gZv, Kg©`¶Zv, w¯’wZ¯’vcKZv, Zi½ ‰`N©¨, K¤úvsK, we¯—vi, NbZ¡, AvqZb, †¶Îdj, k‡ãi ZxeªZv I cÖvej¨, ZvcgvÎv, Av‡cw¶K Zvc, ZvcaviY ¶gZv, myßZvc, cÖwZmivsK, PvR©, wefe, †iva, aviKZ¡, Zwor cÖevn |
	mgvb †f±i t GKB w`‡K wµqviZ `y'wU mgRvZxq mggv‡bi
	†f±i ivwk‡K mgvb †f±i e‡j|
	wecixZ †f±i t wecixZ w`‡K wµqviZ `y'wU mgRvZxq mggv‡bi
	†f±i ivwk‡K wecixZ †f±i e‡j| 
	¯^vaxb †f±i t †Kvb †f±i ivwki cv`we›`y †Kv_vq n‡e Zv hw`
	B‡”QgZ wVK Kiv hvq Z‡e Zv‡K ¯^vaxb †f±i e‡j|
	mxgve× †f±i t †h †f±‡ii cv`we›`y wbw`©ó Zv‡K mxgve× †f±i
	e‡j| 
	Ae¯’vb †f±i t †Kvb we›`yi mv‡c‡¶ Ab¨ †Kvb we›`y Ae¯’vb †h
†f±‡ii mvnv‡h¨ wbY©q Kiv nq Zv‡K Ae¯’vb †f±i e‡j| 
Ae¯’vb†f±i‡K e¨vmva© †f±iI e‡j| GwU mxgve× †f±i|
	m`„k †f±i t GKB w`‡K wµqvkxj mgRvZxq Amgv‡bi `y'wU
	†f±i‡K m`„k †f±i e‡j|
	Am`„k †f±i t wecixZ w`‡K wµqvkxj mgRvZxq Amgv‡bi `y'wU
	†f±i‡K Am`„k †f±i e‡j|
	k~b¨ †f±i t †h †f±‡ii gvb k~b¨ Zv‡K k~b¨ †f±i e‡j|Bnvi wbw`©ów`K †bB| Bnv GKwU we›`y wb‡`©k K‡i|
	wecÖZxc †f±i t `y'wU mgvšÍivj †f±‡ii gvb AciwUi wecixZ
	ivwk n‡j Zv‡`i‡K wecÖZxc †f±i e‡j|
	mg‡iLv †f±i t GKB mij‡iLv eivei wµqviZ GKvwaK
	†f±i‡K mg‡iL †f±i e‡j|
	mgZjxq †f±i t GKB mgZ‡j wµqviZ GKvwaK †f±i‡K
	mgZjxq †f±i e‡j|
	mg-cÖviw¤¢K †f±i t GKB cv`we›`y wewkó †f±img~n‡K mg
	cÖviw¤¢K †f±i e‡j|
	mwVK †f±i t †h mKj †f±‡ii gvb k~b¨ bq, Zv‡`i‡K mwVK
	†f±i e‡j|
· `ywU †f±‡ii WU ¸Ydj †¯‹jvi ivwk|
· `ywU †f±‡ii †f±i ¸Y‡b GKwU †f±i ivwk cvIqv hv‡e|
· `ywU †f±i ivwki ¸Ydj †f±i ev †¯‹jvi ivwk n‡e|
· GKwU †¯‹jvi I GKwU †f±i ivwki ¸Ydj †f±i ivwk|
· WU ¸Yb wewbgq I eÈb m~Î gvb¨ K‡i| 
· µm ¸Ydj wewbgq I e›Ub m~Î gvb¨ K‡i bv| 
· jb †ivjvi †Vjv A‡c¶v Uvbv mnR|
· †f±i ivwki †hvMÑwe‡qvM †f±i exRMwY‡Zi wbq‡g ev mvgvšÍwi‡Ki m~Î g‡Z nq|
· 	wÎf~R m~Î: hw` †Kv‡bv wÎfz‡Ri mwbœwnZ `ywU evû GKB µ‡g `ywU GKB RvZxq †f±i‡K wb‡`©k K‡i, Zvn‡j wÎf~‡Ri Z…Zxq evûwU wecixZ µ‡g †f±Ø‡qi jwäi gvb I w`K wb‡`©k Ki‡e|
 (
A
B
C
)





	
	[image: ]	
· MÖvwW‡q›U 1wU †f±i ivwk hv Aw`K ivwki me©vwaK e„w×i nvi cÖKvk K‡i|
· 

WvBfvi‡RÝ GKwU †¯‹jvi ivwk hv d¬v·, WvBfvR© I døv· Gi cwigvY cÖKvk K‡i| †f±i ivwki WvBfvi‡RÝ k~b¨ n‡j †mB †f±i‡K mwjbqWvj e‡j| G‡K ev AvKv‡i cÖKvk Kiv nq|
· 


Kvj© GKwU †f±i ivwk| Kvj© k~b¨ n‡j D³ †f±i‡K AN~Y©bkxj †f±i ejv nq| G‡K  ev AvKv‡i cÖKvk Kiv nq| 
· 

Acv‡iUi n‡”Q GK ai‡bi MvwYwZK wb‡`©k| D`vniY- 
†f±‡ii †hvM, we‡qvM Ges gvb wbY©q
•	[image: ]
•	[image: ] GKwU †f±i ivwk n‡j, 
	Gi gvb, [image: ]

Prob:[image: ], [image: ], [image: ]      n‡j, gvb †ei Ki, [image: ]Ges[image: ].
Solve: [image: ]
	[image: ] = [image: ]
	[image: ]
	[image: ]
	    = [image: ]
	     = [image: ]
	[image: ] = [image: ] Ans.
	Home Practice:
1.	GKwU †f±i [image: ]-Gi †kl we›`yi ¯’vbv¼ (1, 2, 3) n‡j †f±iwU‡K ¯’vbv‡¼i mvnv‡h¨ cÖKvk Ki Ges Gi cig gvb wbY©q Ki?	
	Ans.[image: ], 3.74
2.	[image: ]Ges [image: ]n‡j - (i)[image: ] I [image: ](ii)[image: ](iii)[image: ]Ges  (iv)[image: ]Gi gvb wbY©q Ki? 
Ans.(i) 5; 10(ii)11.18 (iii)11.18(iv)11.18
GKK †f±i wbY©q
•	[image: ]Gi w`‡K GKK †f±i, [image: ]
•	[image: ] I [image: ] Gi j¤^w`‡K GKK †f±i, [image: ] = [image: ]
Prob:[image: ], [image: ], [image: ]|[image: ]Gijwä [image: ] n‡j, [image: ] Gi GKK †f±i wbY©q Ki|
Solve: [image: ]	[image: ] = [image: ]
	[image: ]
	GKK †f±i [image: ] = [image: ]Ans.
Prob: [image: ]Ges[image: ] †f±Ø‡qi jwäi mgvšÍivj GKK †f±i wbY©q Ki|

Solve:   

	

		

	GKK †f±i, [image: ][image: ]    = [image: ] = Ans.
	Home Practice:
1. 	[image: ], Gi mgvšÍivj GKK †f±i wbY©q Ki|
	Ans. [image: ]
†f±i ¸Yb

•	= AB cos  = AxBx + AyBy + AzBz

•	= AB sin  = [image: ]
	[image: ] Ges [image: ]
	[image: ], [image: ], [image: ] , [image: ]
Prob:[image: ]= KZ?
Solve: (AB cos )2 + (AB sin )2 = A2B2 Ans.
Prob: ([image: ]) .[image: ] Gi gvb KZ? 

Solve: ([image: ]) .[image: ] =  = 1 Ans.
Prob: ([image: ]) . ([image: ])Gi gvb KZ?

Solve: ([image: ]) . ([image: ]) = = –1
Prob:hw` [image: ]=[image: ]Ges [image: ]= [image: ]nq, [image: ].[image: ]wbY©q Ki|
Solve: [image: ].[image: ]= AxBx + AyBy + AzBz 
	= 6  2 + (–3)  2 + 2  1 = 8
Prob:hw` [image: ]=[image: ]Ges [image: ]= [image: ]nq, Z‡e G‡`i ga¨eZ©x †KvY KZ?
Solve: [image: ].[image: ] = AB cos cos = [image: ]
	A = [image: ]
	B = [image: ]
	[image: ].[image: ] = 2  1 + 4  2 + (–5)  3 = –5
	 cos = [image: ] = –0.19920
	 = 101.49
Prob: `ywU †f±‡ii †¯‹jvi ¸Ydj 18 GKK| G‡`i †f±i ¸Yd‡ji  gvb 63 GKK| †f±iØ‡qi ga¨eZ©x †KvY KZ? 
Solve:†¯‹jvi ¸Ydj, ABcosθ = 18

†f±i ¸Ydj, 	 = cot –1[image: ]
†f±i ¸b‡bi cÖ‡qvM
•	[image: ]I [image: ] †f±iØq j¤^ n‡j AxBx + AyBy + AzBz = 0
•	[image: ]I [image: ]‡f±iØq mgvšÍivj n‡j [image: ]
Prob:[image: ]Ges [image: ] †f±iØq mgvšÍivj/j¤^  n‡j a Gi gvb KZ?
Solve: mgvšÍivj n‡j, 
	[image: ][image: ]
	–4a = 4	a = –1 Ans.
	†f±iØq j¤^ n‡j, 
	AxBx + AyBy + AzBz = 0
	8 – 2a + 2 = 0
	10 = 2a	a = 5 Ans.



Prob:[image: ]= [image: ], , [image: ]n‡j Ges  ci¯úi j¤^ n‡j a Gi gvb KZ?

Solve: Ges[image: ]
	†f±iØq ci¯úi j¤^ n‡j, 3  a + 1  4 + 1  0 = 0 
	3a + 4 = 0	 a = –4/3 Ans.
Prob:GKwU KYvi Dci [image: ]N ej cÖ‡qv‡M KYvwUi [image: ]m miY nq| ej KZ…©K m¯úvw`Z Kv‡RicwigvY wbY©q Ki| 
	Solve: K…Z KvR, [image: ]. [image: ] = [image: ]
	 = 62 + (–3)  2 + 2 (–1) = 12 – 6 – 2 = 4J Ans.
Home Practice:
1. 	[image: ]Ges[image: ]| a Gi †KvY gv‡bi Rb¨ †f±iØq mgvšÍivj n‡e? Ans. 6


2.	a- Gi gvb KZ n‡j  Ges   †f±i ivwk `ywU ci¯úi j¤^ n‡e? Ans.[image: ]

3.	GKwU KYvi Dci  [image: ]ej cÖ‡qv‡M KYvwUi miY nq| ej Øviv m¤úvw`Z KvR KZ? 
	Ans. 7J
†f±‡ii ga¨eZ©x †KvY wbY©q
•	cos  = [image: ]
•	cos = [image: ]
	A‡¶i mv‡_ Drcbœ †Kv‡Yi †¶Î, 
 (
-
Gi mnM
)	x = cos–1[image: ]Ges
 (
 -
Gi mnM
)	y = cos–1[image: ]

 (
 -
Gi mnM
)	z = cos–1
Prob:[image: ],  [image: ]G‡`i ga¨eZx †KvY KZ?
Solve: [image: ]
	 cos = [image: ]= [image: ]	 = cos–1[image: ]
	 = 60 Ans.
Prob:[image: ],    [image: ], G‡`i ga¨eZx †KvY KZ?
Solve: [image: ]

	 cos =  
	 = cos–1 (0) = 90 Ans.
Prob:[image: ]†f±iwUi X-A‡¶i mv‡_ †KvY KZ?
Solve: cos = [image: ] = [image: ]	 = cos–1[image: ]
	 = 48.1 Ans.
	Home Practice:
1.	[image: ] n‡j [image: ] Gi mv‡_ Z - A‡¶i †KŠwYK e¨eavb KZ? Ans.90
2.	[image: ] Ges [image: ] `ywU w`K ivwk n‡j [image: ] I [image: ] Gi ga¨eZ©x †KvY KZ? Ans.40.37		
Awf‡¶cwbY©q
•	[image: ]eivei [image: ]Gi Awf‡¶c =[image: ]

Prob:[image: ]Ges [image: ]n‡j [image: ]eivei [image: ]Gi Awf‡¶c KZ?
Solve:[image: ]eivei [image: ] Gi Awf‡¶c = [image: ] Ans.
Prob:[image: ] †f±iwUi [image: ] A¶ eivei j¤^ Awf‡¶c KZ?
Solve: Y - A¶ eivei Awf‡¶c = [image: ] Ans.
Prob:[image: ] †f±i eivei [image: ] †f±‡ii Dcvsk KZ? 
Solve: AskK Gi gvb = [image: ]= [image: ]= [image: ]Ans.
	Home Practice:

1.	†f±i [image: ]Gi Dci †f±i [image: ]Gi j¤^ Awf‡¶c wbY©q Ki| Ans. [image: ]
2.	[image: ]Ges[image: ]n‡j, [image: ] eivei [image: ] Gi Awf‡¶c wbY©q Ki| Ans. [image: ]
3.	[image: ][image: ]eivei [image: ] Gi j¤^ Awf‡¶c wbY©q Ki| Ans. [image: ]
mvgvšÍwi‡Ki m~Î

•	jwä, R = 
	jwäi †KvY,  = tan–1[image: ]
•	[image: ]I[image: ]†Kvb mvgvšÍwiK A_ev i¤^‡mi mwbœwnZ evû n‡j Z‡e mvgvšÍwiK ev i¤^‡mi †¶Îdj =[image: ]
•	[image: ]I[image: ] †Kvb mvgvšÍwiK A_ev i¤^‡mi KY© n‡j Z‡e 
       mvgvšÍwiK ev i¤^‡mi †¶Îdj =[image: ]
	Need To Know:
1.	 = 0n‡j, R = P + Q, hv jwäi m‡e©v”P gvb|
2.	 = 180n‡j, R = P  Q hv jwäi ¶z`ªZg gvb|
3.	 = 90n‡j, R = [image: ]
4.	R2max + R2min = 2R290
5.	wZbwU ej †Kv‡bv we›`y‡Z fvimvg¨ m„wó Ki‡j G‡`i †h‡Kvb `yBwUi jwä AciwU n‡e|
6.	P = Q n‡j Ges ejØ‡qi jwä †h †Kvb e‡ji mgvb n‡j  = 120
7.	P = Q n‡j Ges ejØ‡qi jwä †h †Kvb e‡ji wØ¸Y n‡j   = 0
8.	P = Q n‡j Ges ejØ‡qi jwä †h †Kvb e‡ji A‡a©K n‡j   = 151
9.	P = Q n‡j  R = 2Pcos[image: ]
Prob: 20 N Ges 60 N gv‡bi `ywU †f±i ivwki ga¨Kvi †KvY 30n‡j, jwäi gvb I w`K †ei Ki| 
Solve: R= [image: ]
	=   = 77.96 N Ans.
	jwäi w`K,  = tan–1[image: ]= tan–1
	= tan–10.4169 = 22.63 Ans.
Prob:†Kvb we›`y‡Z wµqviZ 10N I 15N gv‡bi `yBwU ej x -A‡¶i mv‡_ h_vµ‡g 30 I 60 †Kv‡Y wµqv Ki‡j G‡`i jwä KZ?
Solve: jwä R = [image: ]
	  R = 24.33 N  Ans.
 (
60
= (60
–30
)=30
30
X
15 N
10 N
R
)







Prob:`yBwU e‡ji jwäi m‡e©v”Pgvb 7 N ejØq j¤^eivei wµqv Ki‡j jwäi gvb 5N n‡j jwäi me©wbgœ gvb KZ?
Solve: R2max + R2min = 2R290
	(7) 2 + R2min = 2(5)2  Rmin = 1 Ans.
Prob: 5N Ges 7N gv‡bi `yBwU e‡ji ga¨eZ©x †KvY KZ n‡j G‡`i jwä †QvU e‡ji mv‡_ j¤^ eivei wµqv K‡i?
Solve: cos = –[image: ]= –[image: ]  (hvi mv‡c‡¶ †m wb‡P em‡e)
	 = 135.58 Ans.
Prob:†QvU e‡ji gvb 30N Ges jwä 40N eo e‡ji gvb KZ n‡j jwä †QvU e‡ji mv‡_ j¤^ eivei wµqv K‡i|
Solve: jwä †QvU e‡ji mv‡_ j¤^ eivei e‡j
	R2 = P2 – Q2
	 (40)2 = P2 – (30)2
	 R = 50 N Ans.
	Home Practice:
1.	`yB e‡ji jwäi m‡e©v”Pgvb 7N Ges me©wbgœgvb 1N n‡j ejØ‡qi gvb KZ?  Ans. 4,3
2. 	GKwU AciwUi wØ¸Y ejØ‡qi ga¨eZ©x †KvY KZ n‡j G‡`i jwä eivei wµqv K‡i| Ans. 120
Dcvs‡k wefvRb
 (
O
A
B
C
)	
							




•	j¤^fv‡e wefvR‡bi †¶‡Î,
•	Avbyf~wgK Dcvsk, [image: ] = R cos 	
•	Dj¤^ Dcvsk,       [image: ] = R sin 
Prob:Kvb ¯’v‡b evZvm 20 kmh–1†e‡M cwðg w`‡Ki mv‡_ 60†Kv‡Y `w¶Y w`K †_‡K eB‡Q| evZv‡mi †e‡Mi DËigyLx I c~e©gyLx Dcvs‡ki gvb KZ?
Solve: c~e©gyLx Dcvsk, VE = V cos = 20 cos 60 = 10 kmh–1
	DËigyLx Dcvsk, VN = V sin  = 20 sin 60 = 17.32 kmh–1
Prob:4ms–1 †e‡M j¤^vjw¤^ e„wó co‡Q GKRb †jvK 3ms–1 †e‡M †`Šov‡bvi mgq Dj‡¤^i mv‡_ KZ †Kv‡Y QvZv ai‡j e„wó n‡Z i¶v cv‡e|
	Solve: tan =  tan = [image: ] = 36.8Ans.
Prob:evqy `w¶Y-c~e© w`‡K cÖevwnZ n‡”Q| Gi †e‡Mi `w¶YgyLx As‡ki gvb N›Uvq 8 km Ges c~e©gyLx As‡ki gvb N›Uvq 6 km| evqyi cÖK…Z †eM Ges w`K wbY©q Ki|
Solve: cÖK…Z †eM,  == =10km / h 
		tan  =  tan  =  = tan-1(o.75)
	 36.87 hv `w¶Y w`‡Ki mv‡_ †KvY m„wó K‡i| Ans.
	Home Practice:
1. 	†Kvb e¯‘‡K 10N e‡j `w¶Y w`‡Ki mv‡_ 30†Kv‡Y cwðg w`‡K Uvbv n‡j `w¶Y gyLx I cwðg gyLx Dcvs‡ki gvb KZ?
	Ans. 8.66 N Ges 5 N
2.	e„wói †dvuUv Lvov wb‡Pi w`‡K 5 ms-1 †e‡M co‡Q Ges GKRb †jvK e„wói g‡a¨ c„w_exi mv‡c‡¶ 2 ms-1 †e‡M c~e©w`‡K nvuU‡Q| †jvKwUi mv‡c‡¶ e„wói †dvuUvi †eM I w`K KZ?  Ans.5.385 m/s;68.2
3. 	GKwU b`xi †mªv‡Zi †eM 5 kmh–1| †mªv‡Zi mv‡_ 60†Kv‡Y 4kmh–1†e‡M GKwU †bŠKv Pvjv‡j †bŠKv cÖK…Z c‡¶ KZ †e‡M †Kvb w`‡K Pj‡e?
	Ans. 7.81 kmh–1†e‡M 26.33†Kv‡Y
Rvnv½xibMi wek¦we`¨vj‡qi fwZ© cixÿvi Rb¨ ¸iæZ¡c~Y© ‰be©¨wËK
1.	ejwe`¨vi wewfbœ †gŠwjK †fŠZ ivwkmg~n n‡jv- 
	A.	fi, ej Ges mgq	B.	fi, ˆ`N©¨ Ges mgq 
	C.	ej, kw³ Ges mgq 	D.	ej, fi Ges mgq
2.	hw` [image: ] Ges [image: ] nq Z‡e G‡`i ga¨eZ©x †KvY- 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
3.	GKK †f±i (Unit vector)-Gi †ÿ‡Î †Kvb evbvbwU mwVK? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
4.	[image: ]I [image: ] wZbwU †f±i ivwk n‡j [image: ] n‡j [image: ] Gi w`K n‡e-
	A.	[image: ]eivei 	B.	[image: ]eivei
	C.	[image: ]I [image: ] Gi mgZ‡ji j¤^ eivei
	D.	[image: ]I [image: ] Gi mgZj eivei 
5.	[image: ]Ges [image: ] gv‡bi `ywU ej GKwU KYvi Dci Av‡ivwcZ n‡j, wb‡Pi †Kvb ejwU KYvwUi Dci jwä n‡Z cv‡i bv? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
6.	7 I 5 gv‡bi `yÕwU mw`K ivwki †hvMd‡ji gvb 2 n‡j Zv‡`i AšÍeZ©x †Kv‡Yi gvb KZ? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
7.	`yBwU w`K ivwki cÖ‡Z¨KwUi gvb hw` G‡`i jwä gv‡bi mgvb nq Z‡e ivwk `yBwUi ga¨eZ©x †Kv‡Yi gvb KZ?  
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
8.	[image: ]GwU †f±i- 
	A.	wewbgq m~Î 	B.	ms‡hvM m~Î
	C.	eÈb m~Î 	D. †Kv‡bvwUB bq
9.	GKwU Li‡¯ªvZv b`x me‡P‡q Kg mg‡q cvi n‡Z GKwU †bŠKvi †Kvb w`‡K hvIqv DwPZ? 
	A.	opposite shore	B.	somewhat upstream 
	C.	somewhat downstream 	D.	None 
10.	`ywU †f±i wecixZ w`‡K wµqviZ _vK‡j jwäi gvb n‡e- 
	A.	me©vwaK	B.	k~b¨ 
	C.	me©wb¤œ 	D. †Kv‡bvwUB bq
11. ‡f±i‡K †f±i Øviv ¸Y Ki‡j ¸Ydj nq- 
	A. ‡¯‹jvi 	B.	‡f±i 
	C.	KLbI †¯‹jvi, KLbI †f±i 	D.	aªæeK 
12.	`ywU †f±i ivwki cÖ‡Z¨KwUi gvb 7 GKK| Giv ci¯úi [image: ] †Kv‡Y GKB mv‡_ †Kv‡bv we›`y‡Z wµqvkxj| G‡`i jwäi cwigvY KZ? 
	A.	8 GKK 	B.	7 GKK 
	C.	14 GKK 	D.	1 GKK 
13. ‡f±i [image: ] Ges [image: ] Gi ga¨Kvi †KvY wbY©q Ki| 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
14.	[image: ]Gi gvb KZ? 
	A.	2	B.	4
	C.	0	D.	6
15.	`ywU †f±‡ii gvb h_vµ‡g 8 Ges 6 GKK| Zviv ci¯ú‡ii mv‡_ [image: ] †Kv‡Y wµqv K‡i| G‡`i †f±‡ii ¸Ydj KZ? 
	A.	16	B.	20
	C.	24	D.	28
16.	GKwU †bŠKv †¯ªv‡Zi AbyK~‡j NÈvq 21 wK‡jvwgUvi Ges cÖwZK~‡j NÈvq 7 wK‡jvwgUvi †e‡M P‡j| †bŠKvwU †Kvb w`‡K Pvjbv Ki‡j †mvRv Aci cv‡o †cuŠQv‡e? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
17. ‡Kv‡bv Z‡ji GKwU we›`y‡Z hyMcrfv‡e 2, 2, 4 GKK gv‡bi wZbwU ej Kvh©iZ| Zv‡`i ga¨eZ©x †KvYmg~n ci¯úi mgvb| jwä e‡ji gvb I w`K wbY©q Ki| 
	A.	.3 GKK, 2 GKK gv‡bi e‡ji w`‡K
	B.	.2 GKK, 2 GKK gv‡bi e‡ji w`‡K
	C.	.2 GKK, 4 GKK gv‡bi e‡ji w`‡K
	D. .4 GKK, 4 GKK gv‡bi e‡ji w`‡K	
18.	`ywU †f±i GKB w`‡K wµqv Ki‡j G‡`i jwäi gvb †f±i `ywUi gv‡bi-  
	A.	we‡qvMd‡ji mgvb	B.	¸Yd‡ji mgvb 
	C.	‡hvMd‡ji mgvb	D.	fvMd‡ji mgvb 
19.	b`xi †¯ªvZ [image: ] ‡e‡M cÖevwnZ n‡”Q| GKRb gvwS †¯ªv‡Zi mv‡_ [image: ] †KvY K‡i [image: ] ‡e‡M †bŠKv Pvjv‡”Q| b`xwU [image: ] PIov n‡j GK Zxi †_‡K Aci Zx‡i †cuŠQv‡Z gvwSi KZ mgq jvM‡e? 
	A.	6.0 hr	B.	3.5 hr 
	C.	1.0 hr 	D.	5.0 hr 
20.	‡f±i wefvR‡bi `„óvšÍ †KvbwU? 
	A.	¸YUvbv †bŠKvi MwZ 	B.	cvwLi DÇqb 
	C.	PjšÍ Mvwo‡Z cošÍ e„wó 	D.	Mvwoi MwZ 
21.	GKwU we›`yi Ae¯’vq †f±i n‡”Q [image: ] e¯‘wUi †eM- 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	‡Kv‡bvwUB bq 
22. †KvbwU Aw`K ivwk?
	A.	Z¡iY 	B.	ÿgZv 
	C.	ej 	D.	miY 
23.	Zj ev Z‡ji †ÿÎdj- 
	A. ‡¯‹jvi ivwk 	B.	Aw`K ivwk
	C.	‡f±i ivwk 	D.	‡gŠwjK ivwk 
24.	7 kg f‡ii †Kv‡bv e¯‘i Dci cÖhy³ GKwU ej [image: ] n‡j, †hLv‡b [image: ] Ges [image: ] GKK †f±i, e¯‘wU KZ Z¡iY cÖvß n‡e? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
25.	[image: ]Ges [image: ] `ywU †f±i ivwk n‡j, [image: ]KZ?  
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
26.	GKwU `uv‡oi †bŠKv †Kv‡bv GK b`xi GK cvo †_‡K †mvRv Aci cv‡oi w`‡K Pj‡Z ïiæ Kij| `uv‡oi I ‡¯ªv‡Zi †eM h_vµ‡g NÈvq 4 wK‡jvwgUvi I NÈvq 3 wK‡jvwgUvi n‡j b`x 400 wgUvi cÖk¯Í n‡j Aci cv‡o †cuŠQv‡Z †bŠKvwUi KZ mgq jvM‡e? 
	A.	6 min 	B.	12 min 
	C.	60 hr 	D.	16 min 
27.	[image: ]Gi Dci [image: ] Gi j¤^ Awf‡ÿ‡ci gvb wbY©q Ki| 
Previous Years' Questions

 XvKv wek¦we`¨vjq 
1.	[image: ]= [image: ]†f±iwUi [image: ] †f±i Awfg~‡L AskK KZ? (00-01)
	A. 3        	B. 6       	C. [image: ]	D. [image: ][C]
2.	y Gi †Kvb gv‡bi Rb¨ †f±iØq [image: ]  Ges [image: ] ci¯c‡ii Dci j¤^? (01-02)
	A. 1	B. 2	C. 3	D. 4	[C] 
3.	`ywU †f±i [image: ]Ges [image: ]†`qv Av‡Q| x Gi †h gv‡bi Rb¨ †f±i [image: ]Ges †f±i [image: ]mgvšÍivj n‡e Zv njÑ(02-03)
	A. 3 	B. 4	C. 5	D. 6	[B]
4.	hw` [image: ][image: ]n‡j [image: ](03-04)
	A. [image: ]	B. [image: ]
	C. [image: ]	D. 0		[D]
5.	wb‡gœi wP‡Î [image: ], [image: ] Ges [image: ] GB wZbwU †f±i ivwk‡K †`Lvb n‡q‡Q | wPÎ †_‡K wbY©q Kiv hvq †hÑ(04-05)
	



	A. [image: ][image: ][image: ]= 0	B. [image: ]+[image: ][image: ]= 0	
	C. [image: ]+[image: ]+[image: ]= 0 	D. [image: ][image: ]+[image: ]= 0
	Soln: [A] 
6.	[image: ] n‡j, [image: ]Gi gvb †ei KiÑ(05-06)
	A. A2	B. 0	C. B2	D. 1
	Soln: [B]  
7.	5 N I10 N gv‡bi `ywU ej GKwU KYvi Dci Av‡ivwcZ n‡j, wb‡gœi †Kvb ejwU KYvwUi Dci jwä ej n‡Z cv‡i bv? (06-07)
	A. 5N       	B. 10N      	C. 15N      	D. 20N
	Soln: [D] 
8.	[image: ]Ges[image: ]‡f±i `yBwU GKwU we›`y‡Z ci¯úi j¤^fv‡e wµqvkxj| G‡`i jwä †f±‡ii w`K ([image: ]Gi mv‡c‡¶) KZ? (07-08)
	A. 20	B. 59	C. 70	D. 90
	Soln: [B]
9.	hw`[image: ] Ges [image: ] nq Z‡e G‡`i ga¨eZ©x †KvYÑ (09-10)
	A. 78.51		B. 105.25
	C. 11.49		D. 101.49
	Soln: [D] 
10. 	`yBwU e‡ji jwäi gvb 40N| ej `yBwUi g‡a¨ †QvU ejwUi gvb 30N Ges GwU jwä e‡ji j¤^ eivei wµqv K‡i| eo ejwUi gvb KZ? (10-11)
	A. 40N	B. 45N	C. 50N	D. 60N
	Soln: [C]
11.	wb‡Pi †Kvb wPÎwU [image: ]mgxKiYwU mwVKfv‡e Dc¯’vcb K‡i?


	A.		B.
			



	C.		D.

	Soln: [B]
12.	`yBwU mggv‡bi †f±i GKwU we›`y‡Z wµqvkxj| G‡`i jwäi gvb †h †Kv‡bv GKwU †f±‡ii gv‡bi mgvb| †f±i `ywUi ga¨eZ©x †KvY KZ?
	A. 108	B. 120	C. 90	D. 0
	Soln: [B]
13.	GKwU mvgvšÍwi‡Ki †¶ÎdjÑ (11-12)
	A. [image: ]	B. [image: ]	C. AB 	D. †KvbwUB bq 
	Soln: [A]
14.	hw` Ges  Z‡e m Gi gvb KZ n‡j †f±iØq ci¯ú‡ii Dci j¤^ n‡e? (13-14)
	A. 12	B. 20	C. 22	D. 120
	Soln: [C
15.	GKwU Kv‡Vi LÐ‡K Avbyf‚wg‡Ki mv‡_ 60 †Kv‡Y 200N ej Øviv Uvbv n‡”Q| e¯‘wUi Dci Avbyf‚wg‡Ki w`‡K Kvh©Kix ej KZ? (13-14)
	A. 200N	B. 100N	C. 174N	D. zero
	Soln: [B] 
16.	`yBwU †f±i Ges Gi ga¨eZx© †KvY KZ? (14-15)
	A. 60	B. 30	C. 45	D. 90
	Soln: [A] 
ey‡qU/ Kz‡qU/ iæ‡qU/ Pz‡qU
1.	†f±i Ges Gi gvb h_vµ‡g 12, 5 Ges 13 GKK Ges  †f±i I Gi ga¨eZ©x †KvY n‡e t (BUET 06-07)
	A. 	B. 	C. zero	D. 
	Soln: [B] 
2.	`ywU Zi‡½i cÖvej¨ h_vµ‡g I Ges 4I, G‡K Ac‡ii Dci DcwicvZb n‡j m‡e©v”P I me©wbgœ cÖvej¨ n‡e t (BUET 08-09)
	A. 5I, 3I	B. 9I, 3I	C. 5I, I	D. 9I, I 
	Soln: [A] 
3.	Ges n‡j eivei Gi Awf‡¶c n‡e t (BUET 09-10)
	A. 	B. 	C. 	D. 

	Soln: [A] 
4.	GKRb mvB‡Kj Av‡ivnx mgZj iv¯Ívi Dci w`‡q KZ †e‡M Pj‡j 6 m/s †e‡Mi e„wói †dvUv Zvi Zv‡q 45 †KvY co‡e ? (KUET 05-06)
	A. 8 m/s	B. 7 m/s	C. 6 m/s	D. 5 m/s
	Soln: [C]
5.	evqy DËi w`‡K I c~e© w`‡Ki ga¨ w`‡q cÖevwnZ n‡”Q| evqyi †e‡Mi DËi w`‡Ki AskK 5 km/hr Ges c~e© w`‡Ki AskK 12 km/hr| jwä‡eM KZ ? (KUET 05-06)
	A. 17 hm/hr		B. 13 km/hr
	C. 60 km/hr		D. 7 km/hr
	Soln: [B]
6.	hw` Ges †f±iØq GKwU mvgvšÍwi‡Ki `yBwU mwbœwnZ evû wb‡`©k K‡i Z‡e Dnvi †¶Îdj n‡eÑ (KUET 06-07)
	A. sq. unit	B. sq. unit
	C. sq. unit	D. sq. unit D. sq. unit
	Soln: [C]
7.	`yBwU †f±i Ges n‡j G‡`i AšÍf~©³ †KvY wbY©q Ki|  (KUET 09-10)
	A. 77	B. 78	C. 79	D. 80	E. 81
	Soln: [C]
8.	Ges n‡j "a" Gi gvb KZ n‡j I ci¯úi mgvb n‡e (KUET 10-11)
	A. 7	B. 6	C. 5	D. 4	E. 8 
	Soln: [B]
9.	`ywU †f±‡ii †¯‹jvi ¸Ydj 18 Ges †f±i ¸Yd‡ji gvb 6| †f±iØ‡qi ga¨eZ©x †KvY KZ ? (KUET 11-12)
	A. 20	B. 25	C. 30	D. 40
	Soln: [C]
10.	,,  wbgœwjwLZ †f±i †cÖvWv‡±i gvb †ei Ki: (CUET 11-12)
	A. 4		B. 8
	C. 4		D. None of these 
	Soln: [A]
 RMbœv_ wek¦we`¨vjq 
1.	hw` [image: ] nq, Zvn‡j [image: ] Gi gvb n‡eÑ (05-06)
	A. 1	B. 5	C. 0	D. 3
	Soln: [D] |A| = =  = 3
2.	hw` [image: ] Ges [image: ] nq, Zvn‡j [image: ] I [image: ] Gi ga¨eZ©x †KvY wbY©q Ki| (06-07)
	A. 45	B. 0	C. 30	D. 90
	Soln: [D] 
3.	†f±i [image: ] Ges [image: ] †`Iqv Av‡Q| Zvn‡j [image: ]†ei Ki| (08-09)
	A. 3	B. 6	C. 7	D. 9
	Soln: [C] 
4.	`ywU mggv‡bi †f±i GKwU we›`y‡Z wµqvkxj| G‡`i jwäi gvb †h †Kvb GKwU †f±‡ii gv‡bi mgvb| †f±iØ‡qi ga¨eZ©x †KvY KZ? (10-11)
	A. 180	B. 0	C.120	D. 90
	Soln: [C]
5.	GKwU mvgvšÍwi‡Ki †¶Îdj- (11-12)
	A. [image: ]	B. [image: ]	C. AB	D. †Kv‡bvwUB bq
	Soln: [A] mvgvšÍwi‡Ki †¶Îdj= [image: ]
6.	GKK †f±i-Gi †¶‡Î †Kvb gvbwU mwVK? (13-14)
	A.= 1		B. = 1
	C. 		D.= –1
	Soln: [C]
PÆMÖvg wek¦we`¨vjq 
1.	GKwU we›`y e¯‘i Ae¯’vb †f±i [image: ] GLv‡b t n‡”Q mgq| e¯‘wUi Z¡i‡Yi gvb KZ? (02-03)
	A.3	B.4	C.6	D.12
	Soln: [C]
2.	[image: ]n‡j [image: ]= KZ? (04-05)
	A.0	B.5	C.[image: ]	D.7
	Soln: [D] 
3.	[image: ]n‡j- (04-05)
	A.[image: ]I[image: ] ci¯úi j¤^	B.[image: ]I [image: ] ci¯úi mgvšÍivj 
	C.[image: ]I[image: ] Gi ga¨eZ©x †KvY 45
	D.[image: ]I [image: ] Gi ga¨eZ©x †KvY 60
	Soln: [A]
4. 	`ywU †f±i GKB w`‡K wµqv Ki‡j G‡`i jwäi gvb †f±i `ywUi gv‡bi - (05-06)
	A. we‡qvMd‡ji mgvb 	B. ¸Yd‡ji mgvb 	
	C. †hvMd‡ji mgvb  	D. fvMd‡ji mgvb
	E. ¸Yd‡ji A‡a©‡Ki mgvb		Soln: [C]
5.	`yÕwU †f±i ivwki cÖ‡Z¨KwUi gvb 7 GKK| Giv ci¯úi 120 †Kv‡Y †_‡K GKB mv‡_ †Kvb we›`y‡Z wµqvkxj| G‡`i jwäi gvb n‡e: (07-08)
	A. 8 GKK	B. 7 GKK
	C. 9 GKK	D. 10 GKK	E. 6 GKK 
	Soln: [B] 
6.	`yB †f±‡ii gvb h_vµ‡g 8 Ges 6 GKK| Zviv ci¯ú‡ii mv‡_ 30 †Kv‡Y wµqv K‡i| G‡`i †f±i ¸Ydj KZ? (08-09)
	A. 16 GKK	B. 20 GKK
	C. 24 GKK	D. 28 GKK	E. 48 GKK
	Soln: [C] 
7.	4ms1†e‡M MgbKv‡j GKRb †jvK 6ms1†e‡M j¤^fv‡e cwZZ e„wói m¤§yLxb nj| e„wó †_‡K i¶v †c‡Z n‡j †jvKwU‡K KZ †Kv‡Y QvZv ai‡Z n‡e? (10-11)
	A. 43.7	B. 33.7
	C. 23.7	D. 33.2	E. 43.2
	Soln: [B] 
8.	( × )Gi gvb KZ? (11-12)	
	A. 2	B. 4
	C.0	D. 6 	E. 1 
	Soln: [E] 
9.	`ywU mggv‡bi †f±i GKwU we›`y‡Z wµqvkxj| G‡`i jwäi gvb †h †Kvb GKwU †f±‡ii gv‡bi mgvb| †f±i †qi ga¨eZ©x †KvY KZ? (12-13)
	A. 180	B. 0	C. 120	D. 90
	Soln: [C]
10.	[image: ]Ges [image: ]| "a" Gi gvb KZ n‡j †f±iØq ci®úi mgvšÍivj n‡e?  (12-13)
	A. 6	B. 3	C. 7	D. 11
	Soln: [A]
11.	†f±i wefvR‡bi `„óvšÍ †KvbwU? (13-14)
	A. ¸YUvbv †bŠKvi MwZ	B. cvwLi DÇqb
	C. PjšÍ Mvwo‡Z cošÍ e„wó	D. Mvwoi MwZ
	Soln: [A]
12.	 Ges | m-Gi gvb KZ n‡j †f±iØq ci¯úi j¤^ n‡e?(13-14)
	A. m = 1	B. m = 2
	C. m = –1	D. m = 0	E. m = –21
	Soln: [C]
13.	. () Gi gvb KZ?(13-14)
	A. –2	B. 3	
	C. 1	D. 2	E. –3
	Soln: [E]
	 = AxBx + AyBy + AzBz = 0.2 + 1.(–3) + 0.1 = –3

 kvnRvjvj weÁvb I cÖhyw³ wek¦we`¨vjq 
1.	†Kvb we›`y‡Z wµqviZ `ywU e‡ji GKwU AciwUi wØ¸b Ges jwä ¶z`ªwUi Dci j¤^| ejØ‡qi AšÍM©Z †Kv‡Yi cwigvY: (04-05)
	A.45	B.150	C. 120	D.135
	Soln: [C]
2.	hw` [image: ] Ges [image: ] nq, Zvn‡j [image: ]Gi gvb: (04-05)
	A.2	B.3	C.4	D.25
	Soln: [D]
3.	a Gi †Kvb gv‡bi Rb¨ †f±i [image: ]I [image: ] mgvšÍivj n‡e †hLv‡b [image: ]I [image: ]:(04-05)
	A.2	B.4	C.6	D.10
	Soln: [D]
4.	[image: ]n‡j [image: ]Gi gvb: (04-05)
	A.0	B.1	C.P2Q	D.PQ
	Soln: [C] 
5.	GKwU e¯‘i Ae¯’vb †f±i[image: ]†hLv‡b t n‡”Q †m‡KÛ| t = 0 mg‡q e¯‘wUi †e‡Mi gvb: (05-06)
	A. 5 GKK 		B. 12 GKK
	C. 10 GKK		D. 14 GKK 
	Soln: [C]
6.	[image: ]Ges [image: ]n‡j m-Gi wK gv‡bi Rb¨ †f±iØq ci¯ú‡ii Dci j¤^ n‡e? (05-06)
	A. 22	B. 20	C. 18	D. 25
	Soln: [A]
7.	3N Ges 5N gv‡bi `ywU ej ci¯úi j¤^w`‡K GK we›`y‡Z wµqv K‡i| Zv‡`i jwäi gvb KZ? (05-06)
	A. [image: ]	B. [image: ]	C. [image: ]	D. [image: ]
	Soln: [A]
8.	hw` [image: ]Ges [image: ] GKwU mvgvšÍwi‡Ki `yÕwU mwbœwnZ evû nq, Z‡e mvgvšÍwiKwUi †¶Îdj KZ? (05-06)
	A. [image: ]	B. [image: ]	C. [image: ]	D. [image: ]
	Soln: [D]
9.	hw` [image: ] = a Ges [image: ] = b nq Z‡e- (06-07)
	A. a = b		B. a > b
	C. b > a		D. a  b
	Soln: [A] 
10.	`ywU †f±‡ii †¯‹jvi ¸Ydj 18 GKK| G‡`i †f±i ¸Yd‡ji gvb 63 GKK| †f±iØ‡qi ga¨eZ©x †KvY: (06-07)
	A.600	B. 900	C. 300	D. 1200
	Soln: [C] 
11.	†mªv‡Zi †e‡Mi gv‡bi 2 ¸Y gv‡bi †e‡M mvuZvi †K‡U GKRb mvuZviæ b`xi Aci cv‡o †mvRvmywR wM‡q †cŠuQj| b`xi Zx‡ii mv‡_ mvuZviæi †e‡Mi bwZ wbY©q Ki| (07-08)
	A. 120	B. 130	C. 135	D. 65
	Soln: [C]
12.	a Gi gvb KZ n‡j wb‡Pi †f±i [image: ]I[image: ]ci¯úi mgvšÍivj n‡e, †hLv‡b [image: ]Ges [image: ]? (07-08)
	A. 6	B. 4 	C. 3	D. 5 
	Soln: [A]
13.	wb‡Pi †KvbwU [image: ]‡f±‡ii w`‡K GKK †f±i? (07-08)
	A. [image: ]	B. [image: ]
	C. [image: ]	D. [image: ]
	Soln: [A] 
 ivRkvnx wek¦we`¨vjq 
1. 	4ms-1 †e‡M †`Š‡o hvevi mgq GKRb †jvK 6ms-1 †e‡M e„wói m¤§yLxb j¤^fv‡e cwZZ nj| e„wó n‡Z i¶v †c‡Z n‡j Zv‡K KZ †Kv‡Y QvZv ai‡Z n‡e? (05-06)
	A. 33.7	B. 30	C. 45	D. 90
	Soln: [A] 
2. 	hw` [image: ] Ges [image: ]nq Zvn‡j [image: ]KZ? †hLv‡b A I B `ywU †f±i ivwk| (05-06)
	A. 25	B.  38	C. 0	D. 30
	Soln: [B] 
3. 	[image: ] Ges [image: ] Gi †Kvb gv‡bi Rb¨ [image: ] I [image: ]ci¯úi mgvšÍivj n‡e? (05-06)
	A. 3	B. 4	C. 0	D. 6
	Soln: [D]  
4.	†KvbwU †f±i ivwk- (06-07)
	A. KvR 	B. ¶gZv 	C. fi‡eM	D. kw³
	Soln: [C] ¶gZv, KvR, kw³ †¯‹jvi ivwk Ges fi‡eM †f±i ivwk|
5.	†f±i wefvR‡bi D`vniY †KvbwU? (06-07)
	A. †bŠKvi MwZ		B. cvwLi DÇqb
	C. PjšÍ Mvwo‡Z cošÍ e„wó	D. ¸Y Uvbv †bŠKv
	Soln: [D]
6.	†f±i[image: ]Gi Dci †f±i [image: ] Gi j¤^ Awf‡¶c KZ? (07-08)
	A.5/4	B.10/11	C.8/10	D.8/7
	Soln: [D]
7.	3 m/s †e‡M †`Š‡o hvevi Kv‡j GKRb †jvK 6 m/s †e‡M j¤^fv‡e cwZZ e„wói m¤§yLxb n‡jv| e„wó n‡Z i¶v †c‡Z n‡j Zv‡K KZ †Kv‡Y QvZv ai‡Z n‡e? (07-08)
	A.26 34		B. 30
	C. 71 57		D. †KvbwUB bq
	Soln: [A] 
8.	[image: ]Gi †f±i [image: ]| m-Gi gvb KZ n‡j †f±iØq ci¯ú‡ii Dci j¤^ n‡e? (07-08)
	A.44	B.0	C.22	D. †KvbwUB bq 
	Soln: [C] 
9.	AbyeZ©x ivwk¸wji g‡a¨ †Kvb&wU †¯‹jvi ivwk? (07-08)
	A. fi	B. †eM	C. IRb	D. Z¡iY 
	Soln: [A]
10.	GKwU w`K ivwki gvb 6 GKK| GwU‡K cÖKvk Kivi Rb¨ KZUzKz ˆ`N©¨‡K GKK ai‡Z n‡e- (08-09)
	A.1 cm		B. 6 cm
	C.3 cm		D. †h †Kvb gv‡bi
	Soln: [A]
11.	[image: ]I [image: ]†f±iØ‡qi g‡a¨ †Kv‡Yi gvb KZ?(08-09)
	A.180	B.0	C.90	D.45	
	Soln: [B] 
12.	†KvbwU †f±iivwk bq- (08-09)
	A. ˆe`y¨wZK cÖvej¨ 	B. ˆe`y¨wZK wefe
	C. IRb		D. fi‡eM
	Soln: [B]
13.	[image: ] I [image: ]`ywU †f±i Ges Zv‡`i AšÍfz©³ †KvY  n‡j wb‡Pi †KvbwU mwVK bq?(08-09)
	A.[image: ].[image: ] = [image: ].[image: ]	B.[image: ].[image: ]= AB cos
	C.[image: ][image: ]= AB sin	D.[image: ][image: ]= [image: ][image: ]
	Soln: [D] 
14.	†f±i‡K †f±i Øviv ¸Y Ki‡j ¸Ydj nq: (09-10)
	A. †¯‹jvi 		B. †f±i 	
	C. KLbI †¯‹jvi,KLbI †f±i	D. aªæeK 
	Soln: [C]
15.	[image: ] I [image: ] †f±i wZbwU GKB Z‡j nIqvi kZ© †KvbwU? (09-10)
	A. [image: ]	B. [image: ]
	C. [image: ]	D. [image: ]
	Soln: [A] [image: ]
16.	[image: ] †f±iwU[image: ]Gi mv‡_ KZ †KvY ˆZix K‡i? (10-11)
	A. 0		B. 45
	C. 90		D. 60
	Soln: [C]
17.	Aw`K ivwk †KvbwU? (10-11)
	A. ej		B. cxob
	C. Pvc		D. †KvbwUB bq
	Soln: [D]
18.	mggv‡bi `yBwU †f±i [image: ]I [image: ], O we›`y‡Z wµqvkxj| G‡`i jwä [image: ]Gi gvb †h †Kvb GKwU †f±‡ii gv‡bi mgvb| [image: ]I [image: ]ga¨eZ©x †KvY KZ? (10-11)
	A. 0		B. 90
	C. 120		D. 180
	Soln: [C]
19.	wZbwU mgvb ej †Kvb e¯‘KYv‡K w¯’wZ Ae¯’vq ivL‡j Zv‡`i wµqvmg~n ci¯úi KZ †Kv‡Y Aew¯’Z- (10-11)
	A. 90		B. 270
	C. 120		D. 75
	Soln: [C] 
20.	a Gi gvb KZ n‡j [image: ] Ges [image: ] †f±i ivwk `yBwU ci¯úi j¤^ n‡e? (11-12)
	A. 3	B. 6	C. 5	D. 4
	Soln: [A]
21.	O we›`y‡Z †f±i [image: ] I †f±i [image: ] wµqvkxj| G‡`i jwä †f±i [image: ]| †f±i [image: ]I †f±i [image: ] Gi ga¨eZx© †KvY | †f±i [image: ]I †f±i [image: ]ga¨eZx© †KvY |  = 180 n‡j,  = 180 n‡e hLb- (11-12)
	A. [image: ]	B. [image: ]	C. [image: ]	D. †KvbwUB bq 
	Soln: [D] 
22.	20N Ges 60N gv‡bi `yB †f±i ivwki g‡a¨ 30 †KvY n‡j ivwk `yBwUi jwäi gvb- (13-14)
	A. 77.96N		B. 75.96N
	C. 65.86N		D. 78.76N
	Soln: [A] 
23.	-Gi gvb KZ?(13-14)
	A. 	B. 1	C. 0	D. –
	Soln: [B]
24.	†f±iwUi †f±i Awfgy‡L AskK KZ?(13-14)
	A. 3	B. 6	C. 	D. 
	Soln: [C] 
25.	-Gi gvb- (13-14)
	A. 	B. 	C.	D.
	Soln: [B] 
RvZxq wek¦we`¨vjq 
1.	†f±i a I b GKB w`K wb‡`©k Ki‡e, hw`-- (02-03)
	A.[image: ]		B. [image: ]
	C. [image: ]	D. [image: ]
	Soln: [D]
2.	[image: ]= KZ? (04-05)
	A.0	B.[image: ]	C. – 	D.[image: ]
	Soln: [C] 
3.	[image: ]I [image: ] GKK †f±i n‡j [image: ](05-06)
	A. 0	B. 1	C. –1	D. [image: ]
	Soln: [B]
4.	[image: ]Ges [image: ],a-Gi gvb KZ n‡j †f±iØq ci¯úi j¤^ n‡e? (09-10)
	A. 20 	B. 3	C. 6	D. 3 
	Soln: [D] 
5.	†Kvb we›`y‡Z `yBwU ej 120 †Kv‡Y wµqvkxj| e„nËi ejwUi gvb 10 N Ges Zv‡`i jwä ¶z`ªZi e‡ji mv‡_ mg‡KvY Drcbœ Ki‡j ¶z`ªZi e‡ji gvb– (08-09)
	A. 4N	B. 5N	C. 6N	D. 8N
	Soln: [B]
6.	wbgœwjwLZ ivwk¸‡jvi g‡a¨ †KvbwU †f±i ivwk? (10-11)
	A. ˆe`y¨wZK wefe	B. KvR  
	C. ¯^Kxq Av‡ek ¸Yv¼	D. †PŠ¤^K cÖvej¨ 
	Soln: [D]
7.	[image: ]n‡j [image: ]Gi gvb- (10-11)
	A. A2	B. 0  	C. B2	D. 1 
	Soln: [B]
8.	5N I 5N ej `yBwUi jwäi gvb 5N n‡j Zv‡`i ga¨eZ©x †KvY n‡e- (10-11)
	A. 0	B. 60	C. 90	D. 120
	Soln: [D]
9.	[image: ]=[image: ]n‡j [image: ] I [image: ]Gi ga¨eZx© †Kv‡Yi gvb KZ? (11-12)
	A. 0	B. [image: ]	C. [image: ]	D. 
	Soln: [B] 
Kzwgjøv wek¦we`¨vjq 
1.	†mªv‡Zi wecix‡Z GKwU †bŠKv 42 wgwb‡U 7 wK:wg: c_ AwZµg K‡i I †mªv‡Zi †eM 3 wK: wg: /N›Uv n‡j w¯’i cvwb‡Z †bŠKvi †eM KZ n‡e? (07-08)
	A. 17 wK: wg: /N›Uv	B. 13 wK: wg: /N›Uv
	C. 11 wK: wg: /N›Uv	D. 9.2 wK: wg: /N›Uv
	Soln: [B]
2.	2N Ges 5N gv‡bi `yÕwU ej ci¯úi j¤^w`‡K wµqv K‡i| Zv‡`i jwäi gvb KZ? (08-09)
	A. 6N	B. [image: ]	C. [image: ]	D. [image: ]
	Soln: [B] 
3.	[image: ]Ges [image: ]‡f±i `y‡Uvi ga¨eZ©x †KvY [image: ]n‡j
	p-Gi gvb KZ? (08-09)
	A. 12	B. [image: ]	C. 2	D. 1
	Soln: [B] 
4.	GKwU KYvi Dci †m‡K‡Û 2, 3 Ges 5 m/s gv‡bi wZbwU †eM wewfbœ w`K n‡Z Kvh©iZ _vK‡jI KYvwU w¯’wZkxj i‡q‡Q| ¶z`ªZi `ywU †e‡Mi ga¨eZx© †KvbwUi cwigvY KZ? (08-09)
	A. 0	B. 180	C. 30	D. 90
	Soln: [D] 
5.	[image: ] I [image: ]Gi ga¨eZx© †KvY †KvbwU? (08-09)
	A. 90	B. 80	C. 120	D. 60
	Soln: [C] 
6.	[image: ]Ges [image: ]†f±iØq ci¯úi j¤^ n‡j  Gi gvb KZ? (08-09)
	A. 7	B. 12 	C. 18 	D. 29
	Soln: [B]
 Rvnv½xibMi wek¦we`¨vjq 
1.	gvb k~b¨ bq Ggb `ywU †f±‡ii WU ¸Ydj k~b¨ n‡j †f±iØq ci¯úi- (10-11)
	A. j¤^		B. mgvšÍivj
	C. mgvb 		D. †KvbwUB bq 
	Soln: [A] 
2.	†f±i [image: ]I [image: ]Gi †¯‹jvi ¸Ydj n‡e- (10-11)	
	A. 10		B. 4	
	C. [image: ]	D. [image: ]
	Soln: [B]	
3.	`ywU †f±‡ii jwäi gvb me©wbgœ nIqvi Rb¨ Zv‡`i AšÍf‚©³ †KvY KZ n‡Z n‡e? (10-11)
	A. 90	B. 270	C. 0	D. 180
	Soln: [D] 
4.	`ywU †f±i wecixZ w`‡K wµqviZ _vK‡j jwäi gvb n‡e- (11-12)
	A. me©vwaK		B. me©wbgœ
	C. k~b¨ 		D. †KvbwUB bq
	Soln: [B]
5.	îî GKK †f±‡ii ¸Ydj KZ? (11-12)
	A. 1	B. 0	C. –ĵ	D.[image: ]
	Soln: [B]
6.	`ywU †f±‡ii mevi gvb 5 GKK| Zviv GKB we›`y‡Z ci¯úi 90˚ †Kv‡Y wµqv K‡i| Zv‡`i jwäi gvb KZ? (11-12)
	A. 5 GKK		B. [image: ]GKK
	C. [image: ]GKK		D. 6 GKK
	Soln: [C]
7.	[image: ]GKwU.†f±i- (12-13)
	A. wewbgq m~Î		B. ms‡hvb m~Î
	C. e›Ub m~Î		D. †KvbwUB bq
	Soln: [B]
8.	`ywU †f±i ci®úi j¤^ n‡j †¯‹jvi ¸Ydj n‡e? (12-13)
	A. k~Y¨	B. me©vwaK	C. me©wbgœ	D. †KvbwUB bq
	Soln: [A]
9.	†KvbwU †f±i ivwk? (13-14)
	A. `yiZ¡	B. AvqZb	C. kw³	D. miY
	Soln: [D]
10.	`ywU w`K ivwki cÖ‡Z¨KwUi gvb 10 GKK| G‡`i jwäi gvb 10GKK n‡j Zv‡`i ga¨eZx© †KvY KZ? (13-14)
	A. 0	B. 60	C. 90	D. 120
	Soln: [C] 
MwZwe`¨v(DYNAMICS)

Important Information

· MwZ t mg‡qi mv‡_ e¯‘i Ae¯’v‡bi cwieZ©bi NUv‡K MwZ e‡j| MwZ `yB cÖKvi| h_v- cig MwZ I Av‡cwÿK MwZ| mgq AwZevwnZ nIqvi mv‡_ mv‡_ †Kv‡bv e¯‘ hw` cig w¯’wZkxj e¯‘i mv‡c‡ÿ ¯^xq Ae¯’v‡bi cwieZ©b K‡i Z‡e Zv‡K cig MwZ e‡j| mg‡qi cwieZ©‡bi mv‡_ mv‡_ cvwicvwk¦©‡Ki mv‡c‡ÿ †Kv‡bv e¯‘ hw` ¯^xq ¯’vb cwieZ©b K‡i Z‡e e¯‘i GB Ae¯’v‡K Av‡cwÿK MwZ e‡j| 
· miY t †Kv‡bv e¯‘i Ae¯’vb †f±‡ii cwieZ©b‡K miY e‡j|
· cÖm½ KvVv‡gv‡Z MwZi cÖKvi‡f` t
	‰iwLK ev GKgvwÎK MwZ t †mvRv mo‡K Mvwoi MwZ| 
	mgZjxq ev wØgvwÎK MwZ t ‡Kv‡bv ¯’v‡b cvwLi MwZ ¯’vwbK MwZ| 
	Pjb MwZ t GKwU cv_i‡K wKQz DuPz n‡Z †d‡j w`‡j Zv Lvov mij †iLvq wb‡Pi w`‡K c‡o|
· Pjb MwZ `yB ai‡Yi| h_v t 
	mij Pjb MwZ/FRy MwZ t cošÍ A_ev mij c_ eivei e¯‘i MwZ| 
	eµ Pjb MwZ t AuvKveuvKv ev eµ c‡_ PjšÍ Rx‡ci ev †ijMvwoi MwZ| 
	N~Y©b MwZ t ˆe`y¨wZK cvLvi MwZ, Nwoi KuvUvi MwZ, hvZvi MwZ| 
	ch©vq MwZ/ch©vqe„Ë MwZ t Nwoi KvUvi MwZ, ev®ú I †c‡Uªvj BwÄ‡bi wmwjÛv‡ii g‡a¨ wc÷‡bi MwZ, †`vjbvi MwZ, ˆe`y¨wZK cvLvi MwZ| 
	‡`vjb MwZ t †`qvj Nwoi MwZ| 
· wewfbœ cÖKvi cÖm½ KvVv‡gvi D`vniY t 
	GKgvwÎK ¯’vb t GKwU `xN© miæ `Ð, GKwU `xN© miæ m~Zv, SzjšÍ myZv BZ¨vw` GKgvwÎK e¯‘ fvev hvq| 
	wØgvwÎK ¯’vb t dzUej †Ljvi gv‡V GKwU MwZkxj dzUej wØgvwÎK ¯’v‡b †`uŠov‡”Q| cvZjv KvMR, cvZjv avZe cvÎ BZ¨vw` wØgvwÎK e¯‘| 
	wÎgvwÎK ¯’vb t †Uwej, †Pqvi, BU, cv_i BZ¨vw` wÎgvwÎK e¯‘|
· Z¡iY `yB cÖKvi| h_v t a. abvZ¥K ZiY I b. FYvZ¥K Z¡iY| 
· FYvZ¥K Z¡i‡Yi Aci bvg n‡jv g›`b Kv‡RB mKj cÖKvi g›`bB FYvZ¥K Z¡iY| FYvZ¥K Z¡iY ej‡Z †evSvq- 1. Mo g›`b 2. cÖK…Z g›`b 3. ZvrÿwYK g›`b| 
· M¨vwjwjI KZ…©K cošÍ e¯‘i m~ÎÎq t 
	1g m~Î t evqyk~b¨ ¯’v‡b ev evavnxb c‡_ mKj e¯‘B wbðj Ae¯’v n‡Z hvÎv K‡i mgvb `ªæZZvq wb‡P bv‡g A_©vr mgvb mg‡q mgvb `~iZ¡ AwZµg K‡i| 
	2q m~Î t evavnxb c‡_ cošÍ e¯‘i wbw`©ó mg‡q cÖvß †eM H mg‡qi mgvbycvwZK| A_©vr [image: ]/hLb [image: ]mgq, [image: ]‡eM| 
	3q m~Î t evavnxb cošÍ e¯‘i wbw`©ó mg‡q AwZµvšÍ `~iZ¡ H mg‡qi e‡M©i mgvbycvwZK| A_©vr [image: ] [‡hLv‡b h = AwZµvšÍ `~iZ¡, t = mgq]
¸iæZ¡c~Y© ivwki gvÎv mgxKiY t 
	miY
	[image: ]

	‡eM
	[image: ]

	`ªæwZ
	[image: ]

	Z¡iY/g›`b
	[image: ]

	ej 
	[image: ]

	KvR/kw³
	[image: ]

	ÿgZv
	[image: ]

	MwZkw³/w¯’wZkw³
	[image: ]

	gnvKl©xq aªæeK
	[image: ]


· GKwU e¯‘‡K Abyf~wg‡Ki mv‡_ wZh©Kfv‡e Dc‡ii w`‡K wb‡ÿc Kiv n‡j Zv‡K cÖvm ev cÖ‡ÿcK e‡j|
	cÖv‡mi ˆewkó¨:
	1. Dj¤^ Z‡j mxgve×	2. wØgvwÎK MwZ
	3. eµMwZ	4. mgZ¡iY wewkó
	5. MwZc_ Awae„ËvKvi
	cÖv‡mi D`vniY: wZh©Kfv‡e wbw¶ß wXj ev e›`y‡Ki ¸wj, k~‡Y¨ wbw¶ß wµ‡KU ej, dyUej, †¶cbv¯¿, el©v|
	cvjøv: wb‡¶cb we›`y I wePiY c‡_i †kl cÖvšÍ we›`yi ga¨eZx© ˆiwLK `~iZ¡‡K cvjøv e‡j| G‡K mvaviYZ R Øviv cÖKvk Kiv nq|
	e¨vmva© †f±i: e„Ëc‡_ N~Y©YiZ e¯‘i †K›`ª I KYvi g‡a¨ ms‡hvMKvix mij‡iLv‡K e¨vmva© †f±i e‡j|
	e„ËvKvi MwZi cÖKvi‡f`: 2 cÖKv‡iiÑ
	1. mg-e„ËvKvi MwZ 	2. Amg-e„ËvKvi MwZ
	†iwWqvb: †Kvb e„‡Ëi e¨vmv‡a©i mgvb ˆ`‡N©¨i e„ËPvc e„‡Ëi †K‡›`ª †h †KvY Drcbœ K‡i Zv‡K 1 †iwWqvb e‡j|
	 =  = [image: ] = 2†iwWqvb = 360
	 1 †iwWqvb = 57.3(cÖvq)
	1 = 0.0175 †iwWqvb|
	†KŠwbK mi‡bi GKK: 3wU
	1. †iwWqvb	2. wWMªx	3. †MÖwWqvb
	†KŠwYK †e‡Mi GKK: 3wU
	1. †iwWqvb/ †m. ev rads–1
	2. wWMÖx/ †m. ev o/s
	3. †MÖwWqvb/ †m. ev gra/s–1
	Amg `ªæwZ ev Amg †KŠwYK †e‡M Nyi‡Z _vK‡j KYvi wZbwU Z¡iY _v‡K| h_v t †K›`ªgyLx Z¡iY, ¯úk©x Z¡iY I †KŠwYK Z¡iY|
	MwZc_ cÖavbZ wb‡¶cY †eM, wb‡¶cY †KvY I AwfKl©R Z¡i‡Yi Dci wbf©ikxj|
	e„Ëxq MwZ GK ai‡bi N~Y©b MwZ|
	GKwU wbw`©ó w`‡K †Kvb GKwU MwZkxj e¯‘ †Kvb mg‡q †h cwigvY `~iZ¡ AwZµg K‡i Zv‡K H e¯‘i miY †f±i e‡j|
	ˆiwLK †eM N~Y©b Aÿ n‡Z `~i‡Z¡i mgvYycvwZK|
	†Kvb e„‡Ëi e¨vmv‡a©i mgvb ˆ`‡N©¨i e„ËPvc e„‡Ëi †K‡›`ª †h †Kvb Drcbœ K‡i Zv‡K GK †iwWqvb e‡j|
	N~Yv©qgvb PvKvi Aÿ‡Z ˆiwLK †eM me‡P‡q Kg Ges cwiwa‡Z ˆiwLK †eM me‡P‡q †ewk|
	Exclusive:
	ivwk
	GKK
	gvÎv

	†KŠwYK miY
	rad
	

	†KŠwYK †eM
	rad/sec
	T–1

	†KŠwYK Z¡iY
	rad/sec2
	T–2

	†K›`ªgyLx Z¡iY
	m/sec2
	LT–2


	†KŠwYK MwZ msµvšÍ m~Î:
	†KŠwYK †eM, w = = = 
	mg‡KŠwYK Z¡i‡Y MwZkxj e¯‘i †ÿ‡Î,
	w = w0 + t	 = wt + t2	w2 = w02 + 2
· wb‡ÿc‡bi gyn~Z© n‡Z mgZ‡j wd‡i Avm‡Z wbwÿß e¯‘i †h mgq jv‡M Zv‡K ågYKvj ev wePiYKvj e‡j| 
· euvavnxb c‡_ Abyf~wgK eivei wbwÿß e¯‘i MwZc_ c¨viv‡evjv ev Awae„Ë| 
· wb‡ÿcY we›`y I wePiY c‡_i †kl cÖvšÍ we›`yi ga¨eZ©x ˆiwLK `~iZ¡‡K cvjøv e‡j| 
· GKwU KYv hw` e„Ëc‡_ mg`ªæwZ‡Z ev mg‡KŠwYK †e‡Mo Nyi‡Z _v‡K Zvn‡j Gi ïay †K›`ªgyLx Z¡iY _v‡K| 
· ‡Kv‡bv e¯‘ ev KYv †Kv‡bv we›`y ev Aÿ‡K †K›`ª K‡i e„ËvKvi c‡_ AvewZ©Z n‡j Gi MwZ‡K e„ËvKvi MwZ e‡j|
· MwZkxj KYvwUi wZbwU Z¡iY _v‡K| h_v t 
1. e„Ëxq MwZ GK ai‡Yi N~Y©b MwZ|
2. ¯úk©x Z¡iY|
3. ‡KŠwYK Z¡iY|
· e„Ëxq MwZ GK ai‡Yi N~Y©b MwZ|  
· evqyi evav bv _vK‡j GKwU e¯‘‡K Avbyf~wg‡Ki mv‡_ [image: ] †Kv‡Y Dc‡ii w`‡K wb‡ÿc Ki‡j Zvi Abyf~wgK cvjøv me©vwaK n‡e| 
· ‡m‡K‡Ûi KuvUvi cÖv‡šÍi ˆiwLK‡eM me‡P‡q †ewk Ges NÈvi KuvUvi cÖv‡šÍi ˆiwLK‡eM me‡P‡q Kg| 
· GKwU cÖm½ we›`y„ I `yBwU A‡ÿi Øviv m~wPZ KvVv‡gv‡K wØgvwÎK KvVv‡gv e‡j|
· GKwU wbw`©ó w`‡K †Kv‡bv GKwU MwZkxj e¯‘ †Kv‡bv mg‡q †h cwigvY `~iZ¡ AwZµg K‡i Zv‡K H e¯‘i miY †f±i e‡j| 
· mgZ¡i‡Y MwZkxj e¯‘i ZvrÿwYK Z¡iY †h †Kv‡bv mgq e¨eavb ev AeKv‡ki Mo Z¡i‡Yi mgvb| 
· ‰iwLK †eM N~Y©b Aÿ †_‡K `~i‡Z¡i mgvbycvwZK|
· cÖv‡mi MwZc_ cÖavbZ wb‡ÿcY †eM, wb‡ÿcY †eM, wb‡ÿcY †KvY I AwfKl©R Z¡i‡Yi Dci wbf©ikxj| N~Y©b hw` †Kv‡bv Aÿ‡K †K›`ª K‡i m¤úvw`Z nq Z‡e H Aÿ‡K N~Y©b Aÿ e‡j| 
	†Kvb cÖv‡mi †e‡Mi Abyf‚wgK Dcvsk D³ cÖv‡mi Rb¨ aªæe|
	AvL-gvovBKv‡j `~ieZ©x Miæ‡K me©vwaK †e‡M †`Šov‡Z nq|
	†K›`ªgyLx Z¡i‡Yi D`vniY t
	1. †gvo †bqvi mgq mvB‡Kj Av‡ivnx †K‡›`ªi w`‡K Sz‡K cov
	2. `ya n‡Z gvLb Avjv`v Kiv
	¯úk©x Z¡i‡Yi D`vniY t mvB‡K‡ji PvKv n‡Z Kv`v wQU‡K Avmv
· ‡Kv‡bv e„‡Ëi e¨vmv‡a©i mgvb ˆ`‡N©¨i e„ËPvc e„‡Ëi †K‡›`ª †h †KvY Drcbœ K‡i Zv‡K GK †iwWqvb e‡j| 
· N~b©vqgvb e¯‘i cÖwZwU KYvi †KŠwYK Z¡iY ev g›`b mgvb| 
· ‡Kv‡bv Nwoi KuvUvi cÖv‡šÍi ˆiwLK‡eM me©vwaK I †K‡›`ªi k~b¨| 
· ‰iwLK Z¡iY = †KŠwYK Z¡iY [image: ] e¨vmva©| 
· ‰iwLK ‡eM = †KŠwYK †eM [image: ] e¨vmva©| 
· N~Y©b MwZkw³ = [image: ](RoZvi †gv‡g›U[image: ]‡KŠwYK †eM[image: ])
· GKwU N~Y©vqgvb PvKvi Aÿ msjMœ e¯‘ KYvi ˆiwLK †eM me‡P‡q Kg Ges PvKvi cwiwa¯’ e¯‘ KYvi ˆiwLK †eM me‡P‡q †ewk|
· ‡Kv‡bv e¯‘ ev KYv †Kv‡bv we›`y‡K †K›`ª K‡i Nyivi mgq ‡h †KŠwYK `~iZ¡ AwZµg K‡i Zv‡K D³ e¯‘ ev KYvi ˆiwLK †eM me‡P‡q †ewk| 
· ‡Kv‡bv e¯‘ ev KYv †Kv‡bv we›`y‡K †K›`ª K‡i Nyivi mgq †h †KŠwYK `~iZ¡ AwZµg K‡i Zv‡K D³ e¯‘ ev KYvi †KŠwYK miY e‡j| 
· [image: ] mg I Amg Dfq e„Ëxq MwZi †ÿ‡Î cÖ‡hvR¨| 
· mgq e¨eavb k~‡b¨i KvQvKvwQ n‡j †KŠwYK mi‡Yi cwieZ©‡bi nvi‡K †KŠwYK ‡eM e‡j| 
· ‡KŠwYK †eM I ˆiwLK †e‡Mi g‡a¨ cv_©K¨ t
	
	‡KŠwbK †eM
	ˆiwLK †eM

	1.
	‡KŠwYK c‡_ GKwU e¯‘i †KŠwYK mi‡Yi nvi‡K †KŠwYK †eM e‡j| 
	wbw`©ó w`‡K ˆiwLK c‡_ †Kv‡bv GKwU e¯‘i ¯’vb cwieZ©‡bi nvi‡K Gi ˆiwLK †eM e‡j| 

	2.
	GKK mg‡qi AwZµvšÍ †KŠwYK `~iZ¡ Øviv †KŠwYK †eM cwigvc Kiv nq| 
	GKK mg‡q AwZµvšÍ ˆiwLK `~iZ¡ Øviv ˆiwLK †eM cwigvc Kiv nq| 

	3.
	Gi mgxKiY [image: ]
	Gi mgxKiY [image: ]

	4.
	Gi gvÎv mgxKiY [image: ]
	Gi gvÎv mgxKiY [image: ]

	5.
	Gi GKK n‡jv †iwWqvb/‡m, wWMÖx/‡m.
	Gi GKK wg./‡m.

	6. 
	‰iwLK †eM‡K e„Ëc‡_i e¨vmva© Øviv fvM Ki‡j †KŠwYK †eM cvIqv hvq| 
	‡KŠwYK †eM‡K e„Ëc‡_i e¨vmva© Øviv ¸Y Ki‡j ˆiwLK †eM cvIqv hvq| 

	7.
	e¯‘ mg‡KŠwYK †e‡M Pj‡jI Gi ˆiwLK Z¡iY _v‡K| 
	e¯‘ mg‰iwLK †e‡M Pj‡j Gi ˆiwLK Z¡iY _v‡K bv| 

	8.
	AveZ©biZ †Kv‡bv e¯‘i wewfbœ KYvi †KŠwYK †eM me©`v GKB _v‡K| 
	AveZ©biZ †Kv‡bv GKwU e¯‘i wewfbœ KYvi ˆiwLK †eM wewfbœ nq| 



[image: ] (
†jLwPÎ RwbZ mgm¨v
)









Ex.	wb‡Pi wP‡Î v-t †jLwP‡Î cÖ_g 5 sec G †gvU AwZµvšÍ `~iZ¡ KZ? Ans.110 m
 (
30
A
B
20
10
1
2
3
4
5
)	
	
	
	
	
	
	
	
	Soln: 1g 1sec mg‡e‡M hv‡e| 
	s1 = vt = 30  1 = 30m
	cieZx© 2 sec †m mgg›`‡b hv‡e|
	 S2 = vt = × t = × 2 = 40m
	cieZx© 2 sec †m mgZ¡i‡b hv‡e|
	 S3 = × 2 = 40m
	 s = s1+ s2+ s3= 30 + 40 + 40 = 110m Ans.
	Practice Problem:
[image: ]
1.






	7s-G AwZµvšÍ `~iZ¡ KZ?
 (
MwZi mgxKiY msµvš
Í
 mgm¨v
)

	s = ut  	v2 = u2  2 a s
	v = u [image: ] at		s = t
	a =[image: ]		[image: ]=[image: ]
Ex.	GKwU Mvox 72km/h †e‡M PjvKv‡j †eªK K‡l 10 †m‡K‡Û _vgv‡bv nj| MvoxwUi g›`b KZ?
	Soln: Z¡iY, a = [image: ]Ans.
Ex.	GKwU e¯‘ w¯’i Ae¯’v †_‡K hvÎv ïiæ K‡i cÖ_g †m‡KÛ c‡i 1m  `~iZ¡ AwZµg Ki‡e| wØZxq †m‡K‡Û †m KZUzKz `~iZ¡ AwZµg Ki‡e?
	Soln: s = [image: ]
	 1= [image: ]
	 a = 2ms- 2 
	2sec mg‡qmiY, =[image: ]= 3m Ans.
Ex.	GKwU e¯‘ w¯’i Ae¯’vb n‡Z hvÎv Avi¤¢ K‡i 1g †m‡K‡Ð 1m `~iZ¡ AwZµg K‡i cieZ©x 1m `~iZ¡ AwZµg Ki‡Z e¯‘wUi KZ mgq jvM‡e?
	Soln: Z¡iY, a = [image: ]= 2ms-2
	mgq, t = [image: ]= [image: ]= 1.414s  
	cieZ©x 1m †h‡Z mgq = 1.414 –1 = 0.414 s Ans.
Ex.	50 kg f‡ii GK e¨w³ 950 kg f‡ii GKwU Mvwo w¯’i Ae¯’vb †_‡K 10s mgZ¡i‡b Pvjvj| AZ:ci 10 min mg‡e‡M Pvjv‡bvi ci †eªK †P‡c 5s mg‡qi g‡a¨ Mvwo _vgvj| hvÎv ïiæi 2s ci Mvwoi †eM 4ms–1n‡j Mvwo KZ©„K AwZµvšÍ †gvU `~iZ¡ KZ?
	Soln: v = v0 + at   4ms–1 = 0 + a  2s   a = 2ms–2
	s1 = v0t1 + [image: ]at12 = 100 m
	v1 = v0 + at1 = 0 + 2  10 = 20 ms–1
	s2 = v1t2 = 12000 m
	s3 = [image: ]t = 50 m
	 s = s1 + s2 + s3 = 12150 m Ans.
Ex.	GKwU Mvwo w¯’i Ae¯’v n‡Z mgZ¡i‡b P‡j 10s G 20 m/s †eM cÖvß nq| Zvici 15s mg‡e‡M P‡j| AZci †eªK K‡l MvwowU‡K 5s Gi g‡a¨ _vgv‡bv n‡j MvwowUi †gvU AwZµvšÍ `~iZ¡ KZ?
	Soln: †gvU `~iZ¡, s = [image: ]
	 s = 450 m Ans.
	Practice Problem:
1.	10 m/s †e‡M MwZkxj GKwU Mvwo †eªK K‡l 6s Gi g‡a¨ _vgv‡bv n‡j D³ mg‡q AwZµvšÍ `~iZ¡ KZ?  Ans. s = 30m
2.	50 m/s †e‡M Pjv Ae¯’vq GKwU Mvwo‡Z †eªK K‡i 5 m/s2g›`b m„wó Kiv n‡j 8 sec Gi ïiæ‡Z MvwowUi Zvr¶wYK †eM KZ n‡e? Ans.15 m/s
 (
AwZµvš
Í
 `
~
iZ¡
)3.	GKwU e¯‘ cÖ_g Pvi †m‡K‡Û 128 m Ges cieZ©x Qq †m‡K‡Û 72m hvq| Z¡iY mgvb _vK‡j e¯‘wU Gi cieZ©x `yB †m‡K‡Û KZ `~i c_ Pj‡e| Ans. –8 m

	t Zg †m‡K‡Û AwZµvšÍ `~iZ¡, Sth = u + [image: ]
	a = [image: ]  , S(t+1)Zg = StZg + a
Ex.	10kg f‡ii GKwU w¯’i e¯‘i Dci 25 N ej cªhy³ n‡j e¯‘wU cÂg †m‡K‡Û AwZµvšÍ `~iZ¡ KZ?
	Soln: 5g †m‡K‡Û AwZµvšÍ `~iZ¡, sth = [image: ]2.5 (10-1) 
	= 11.25m Ans.
Ex.	GKwU Mvwo cÂg †m‡K‡Û 20m Ges mßg †m‡K‡Û 28 m `~iZ¡ AwZµg Ki‡j a = ?
	Soln: Z¡iY, a = [image: ] = [image: ] = 4 ms–2Ans.
	Practice Problem:
1.	w¯’i Ae¯’v n‡Z PjšÍ GKwU Mvwo cÖ_g 5 sec G 20 m `~iZ¡ AwZµg Ki‡j MvwowU cieZ©x †m‡K‡Û KZ `~iZ¡ AwZµg Ki‡e? Ans. 8.8m
2.	GKwU Mvwo wbw`©ó †m‡K‡Û 12 m Ges cieZ©x †m‡K‡Û 18 m `~iZ¡ AwZµg Ki‡j Z¡iY KZ? Ans.6 m/s2
3.	GKwU †ijMvwo †÷kb Z¨vM Kivi ci 4 ms2 Z¡i‡Y Z¡ivwš^Z n‡”Q| 20th s-G †ijMvwowU KZ `~iZ¡ AwZµg Ki‡e?Ans.78m
 (
mgxKiY msµvš
Í
 mgm¨v
)

	†eM, v = [image: ]		Z¡iY, a = [image: ] = [image: ]
Ex.	s = [image: ]t3 + 3t  m~Îvbymv‡i GKwU e¯‘ mij †iLvq Pj‡Q| 2s c‡i †eM I Z¡iY KZ?
	Soln: †eM v = [image: ] = t2 + 3 = 4 + 3 = 7 ms–1Ans.
	Ges Z¡iY a = [image: ] = [image: ] = 2t = 4 ms–2Ans.
Ex.	X A¶ eivei MwZkxj GKwU e¯‘i †¶‡Î, [image: ]; (K) 2 sec ci e¯‘wUi †eM KZ? (L) 2 sec ci e¯‘wUi Z¡iY KZ?
Solve : [image: ]
	2 sec ci e¯‘wUi †eM[image: ]GKK (Ans.)
[image: ]
2sec ci Z¡i‡Yi gvb [image: ]GKK (Ans.)
	Practice Problem: 
1. 	GKwU Mvwoi mi‡bi ivwkgvjv s = 2t2 + 7t + 1n‡j 2s ci MvwowUi AvswkK †eM KZ? Ans.15m/s
2.	GKwU we›`y-e¯‘i Ae¯’vb †f±i wbgœiƒct [image: ]; GLv‡b t n‡”Q mgq| t =0 mg‡q e¯‘wUi †eM Ges Z¡i‡Yi gvb KZ? 
	Ans. 2 , 6 (
Z³vi mgm¨v
)


	x `~iZ¡ †f` Kivi ci Gi †eM [image: ]Ask nviv‡j, ¸wjwU AviI s `~iZ¡ †f` Ki‡j s = 
	x `~iZ¡ cÖ‡e‡k‡i ci †eM A‡a©K n‡j, Avi †h `~iZ¡ hv‡e, s = [image: ]
	x `~iZ¡ cÖ‡e‡k‡i ci †eM GK-Z…Zxqvsk n‡j, Avi †h `~iZ¡ hv‡e, 
	s = [image: ]
	GKwU ivB‡d‡ji ¸wj GKwU Z³v‡K †f` Ki‡Z cv‡i| ¸wji †eM v ¸Y Kiv n‡j Z³vi msL¨v n‡e, n = v2 Ges ¸wjwU n msL¨K Z³v †f` Ki‡j †eM n‡e v = ¸Y|
Ex.	GKwU e›`y‡Ki ¸wj †Kvb †`qv‡ji g‡a¨ 0.04m cÖ‡ek Kivi ci A‡a©K †eM nvivq| ¸wjwU †`qv‡ji g‡a¨ Avi KZ `~i cÖ‡ek Ki‡Z cvi‡e?
	Soln: AwZµvšÍ `~iZ¡, s = [image: ]= [image: ] = 0.0133m Ans.
	Practice Problem: 
1.	GKwU e›`y‡Ki ¸wj †Kvb †`qv‡ji g‡a¨ 0.08 m cÖ‡ek Kivi ci A‡a©K †eM nvivq| ¸wjwU †`qv‡ji g‡a¨ Avi KZ `~i cÖ‡ek Ki‡Z cvi‡e? Ans. 0.0267m
2. 	GKwU e›`y‡Ki ¸wj †Kvb †`qv‡ji g‡a¨ 3cm cÖ‡ek Kivi ci †eM GK-Z…Zxqvsk nq| ¸wjwU †`qv‡ji g‡a¨ Avi KZ `~i †f` Ki‡Z cvi‡e? Ans. 0.375cm
 (
coš
Í
 e¯‘i MwZi mgx
KiY
)

	[image: ][image: ][Avbyf~wgK w`‡K gvi‡j]
	[image: ][h D”PZv n‡Z Dj¤^ eivei gvi‡j]	
	hth  = [image: ]g(2t-1)
	 h D”PZv †_‡K GKwU e¯‘‡K wb‡P †d‡j w`‡j Ges GKB mg‡q GKwU e¯‘‡K u †e‡M Dc‡i wb‡¶c Ki‡j, wgwjZ nevi mgq,
	t = [image: ]Ges wgwjZ nevi ¯’vb, [image: ][image: ]
Ex.	GKwU cv_i GKwU cy‡ji Dci †_‡K 10 ms1 †e‡M cvwb‡Z wb‡¶c Kiv nj| 3 s ci cvwb‡Z AvNv‡Zi mgq cv_iwUi MwZ †eMKZ?
	Soln: †eM, v=u+gt=10+9.83 = 39.4 ms1 Ans.
Ex.	40 m D”PZv n‡Z GKwU cv_i‡K Dj¤^ eivei KZ †e‡M gvi‡j cv_iwU 6s ci f~wg‡Z †cuvQv‡e?
	Soln: D”PZv, h = –ut + [image: ]gt2
	40 = – u × 6 +[image: ] u = 22.73 m/s 
	Ans. 22.73 m/s
Ex.	10 m DPz GKwU `vjv‡bi Qv` n‡Z GKwU cv_i‡K Avbyf~wgK eivei wbw`©ó †e‡M gvi‡j KZ mg‡q cv_iwU f~wg‡Z †cuvQv‡e?
	Soln: mgq, t = [image: ]  = 1.43s  Ans.
Ex.	40 m D”PZv n‡Z GKwU cv_i †djv nj| GKB mg‡q Aci Av‡iKwU‡K 15 m/s †e‡M f~wg n‡Z Dj¤^ eivei gvivi KZ mgq ci wgwjZ n‡e?
	Soln: wgwjZ nevi mgq, t = [image: ]Ans.
Ex.	GKwU evjK GKwU evwoi Qv` nB‡Z GKwU ej 12.9ms-1 †e‡M Dc‡ii w`‡K wb‡¶c K‡i 6 sec mg‡q gvwU‡Z covi g~û‡Z© ejwU‡K ai‡Z cv‡i| evwoi D”PZv KZ?
	Soln:evwoi D”PZv,h = –ut + [image: ]gt2
	= –12.96+[image: ]9.862
	= –77.4 + 176.4 = 99 m  Ans.
	Practice Problem:
1.	GKRb evjK GKwU evwoi Qv` n‡Z GKwU cÖ¯Íi LÛ‡K GKwU wbw`©ó †e‡M Lvov Dc‡ii w`‡K wb‡¶c Kwiqv †`vovBqv 5s c‡i wb‡P †cŠuwQqv gvwU ¯úk© Kwievi c~e© gyn~‡Z© cÖ¯ÍiwU awi‡Z m¶g nBj| G gyn~‡Z© cÖ¯ÍiwUi †eM 26.5m/s nB‡j evwoi Qv‡`i D”PZv evwni Ki| Ans.10m
2.	64 m D”PZv n‡Z †h gyn~‡Z© GKwU ej †djv nj wVK †mB gyn~‡Z© c„w_ex c„ô n‡Z Avi GKwU ej EaŸ©gy‡L 95m/s †e‡M Qyu‡o †`Iqv nj| KLb Ges †Kv_vq ej `ywUi mv¶vr n‡e? Ans.[image: ]s; 61.83 m
 (
wbw¶ß e¯‘i MwZi mgxKiY
)

	v2 = u2  2gh		hth= u [image: ]g(2t-1) 
	H = ut [image: ]gt2		V = u  gt    	
Ex.	KZ †e‡M GKwU cÖ¯Íi LÛ‡K Lvovfv‡e D‡aŸ© wb‡¶c Ki‡j Dnv 19.6m D‡aŸ© DV‡e? 
	Soln: Avw`‡eM,u = [image: ]
	= 19.6 ms-1Ans.
Ex.	GKwU e¯‘‡K Lvov Dc‡ii w`‡K 100 m/s †e‡M wb‡¶c Kiv n‡jv| e¯‘wU hLb 300m D”PZvq _vK‡e ZLb Gi †eM KZ? 
	Soln: †eM, v =[image: ]
	= 64.19 m/s Ans.
Ex.	1 gm I 1 kg f‡ii `ywU e¯‘‡K Dci n‡Z †Q‡o †`qv n‡jv| 4 †m‡K‡Û Giv KZ wb‡P †b‡g Avm‡e?
	Solve : †h‡nZz GLv‡b, evZv‡mi †Kvbiƒc evavi K_v D‡jøL †bB, myZivs GKB cwigvY mg‡q Dfq e¯‘B GKB D”PZvq †b‡g Avm‡e|
	[image: ]
	[image: ]
	Practice Problem:
1.	GKwU e¯‘‡K 196 ms1 †e‡M Lvov Dci w`‡K wb‡¶c Kiv n‡jv| 20 †m: c‡i e¯‘wUi †eM KZ? (g = 9.8 m/s2)  Ans. 0
2.	GKwU cv_i‡K 25 ms-1 †e‡M †mvRv Dc‡ii w`‡K Qyu‡o †`Iqv n‡jv|
	(i)   m‡e©v”P D”PZvq DV‡Z cv_iwUi KZ mgq jvM‡e? 	
	(ii)  cv_iwU KZ D”PZvq DV‡e?	
	(iii) cv_iwU wK †e‡M f‚wg‡Z co‡e?                                  (iv) †gvU wePiY Kvj KZ?	
	Ans.2.55 s; 31.9m ,25ms-1; 5.10 sec
3.	GKwU e¯‘‡K Lvov Dc‡ii w`‡K 100m/s †e‡M wb‡¶c Kiv n‡jv| e¯‘wU hLb 300m DuPz‡Z _vK‡e ZLb Gi †eM KZ n‡e ?Ans.  64.2m/
 (
D”PZvi mgxKiY
)

	m‡e©v”P D”PZv †_‡K bvg‡Z mgq [image: ]
	m‡ev©”P D”PZvq DV‡Z mgq [image: ]
	 wePiYKvj [image: ]    m‡e©v”P D”PZv [image: ]
Ex.	GKRb †jvK 48.0ms-1 †e‡M GKwU ej Lvov Dc‡ii w`‡K wb‡¶c K‡i| ejwU KZ mgq k~‡b¨ _vK‡e? 
	Soln: mgq, t = [image: ]sec. Ans.
Ex.	GKwU e¯‘‡K Lvov Dc‡ii w`‡K 48fts1†e‡M Qy‡o w`‡j Dnv m‡e©v”P KZ D”PZvq †cŠuQ‡e? [g = 32fts–2]
	Soln: m‡e©v”P D”PZv, [image: ][image: ][image: ] Ans. 
	Practice Problem:
1.	32 ft/s †e‡M Da©gyLx fv‡e wbw¶ß GKwU e¯‘i m‡e©v”P D”PZv KZ?  Ans.16 ft.
2.	GKRb †jvK 48.0 ms1 †e‡M GKwU ej Lvov Dc‡ii w`‡K wb‡¶c K‡i| ejwU KZ mgq k~‡b¨ _vK‡e Ges m‡e©v”P KZ Dc‡i DV‡e?
	Ans.9.795 s, 117.55m
3.	GKwU †Q‡j Mjv evwo‡q Zvi fe‡bi Qv` nB‡Z hvnv f‚wgi 20 m D”PZvq wQj, Dc‡ii w`‡K GKwU ej 10 ms-1 MwZ‡Z wb‡¶c K‡i| ejwU m‡e©v”P KZ D”PZvq D‡V?  Ans.25.1 m
 (
cÖvm RwbZ mgm¨v
)

 (
u
)	f~wgi mv‡_  †Kv‡b Ges Dj¤^ eivei gvi‡j

	



	(i) 	cvjøv, R = [image: ]	
	(ii)  MwZ c‡_i mgxt y = bx-cx2		
	(iii) 	m‡e©v”Pcvjøv Rmax = [image: ]	
	(iv) m‡e©v”P D”PZv, H =[image: ]		
	(v)	wePiY Kvj, T = [image: ]
	g‡b ivL‡Z n‡e:
	= 45°n‡j R = Rmax =[image: ]
	= 90°n‡j H = Hmax = [image: ]
	= 76°n‡j R = H n‡e|
	GKwU wbw¶ß e¯‘i †h †Kvb mg‡q Zvr¶wbK †e‡Mi AwfgyL ¯úk©K eivei|
	H max = [image: ]
	= 45°n‡j H = [image: ]
	cÖ‡¶c‡KvY  n‡j tan = [image: ]
	GKB Avw`‡e‡M `yywU e¯‘i Avbyf~wgK cvjøv mgvb n‡e hw` wb‡¶c †KvY  Ges AciwU (90°- ) nq|
	f~wg n‡Z wbw¶ß cÖv‡mi †¶‡Î Avbyf~wgK eivei Z¡i‡Yi gvb k~Y¨|

Ex. GKwU cÖ‡¶c‡Ki DÌvbKvj 6s n‡j, GwU KZ D”PZvq DV‡e?
	Soln:D”PZv,H =[image: ]= 176.4  Ans.
Ex.	GKwU e¯‘‡K 12 ms1 †e‡M Ges Abyf‚wg‡Ki mv‡_ 30†Kv‡Y wb‡¶c Kiv nj| (i) e¯‘wU me©vwaK KZ D”PZvq DV‡e?        (ii) e¯‘wUi DÌvb I cZ‡bi †gvU mgq KZ n‡e? (iii) e¯‘wUi Avbyf‚wgK cvjøv KZ n‡e?
	Soln:	i)	me©vwaK D”PZv, [image: ]
	[image: ] = 1.83m Ans. 
	ii) t1 = = = 0.612sec
	†gvU mgq, T = 2t = 1.22s Ans.
	iii) Avbyf‚wgK cvjøv, R = = 
	= 12.73m  Ans.
Ex.	GKwU cÖvm‡K 10ms-1 †e‡M wb‡¶c Kiv hvq| cÖvmwUi me©vwaK cvjøv KZ?
	Soln: me©vwaK cvjøv, [image: ]=[image: ]=[image: ] = 10.2m  Ans.
Ex.	Avbyf‚wg‡Ki mv‡_ 30†Kv‡Y 19.62m/s †e‡M GKwU e¯‘KYv wb‡¶c Kiv nj| e¯‘KYvwUi Avbyf‚wgK cvjøv KZ?
	Soln:  Avbyf‚wgK cvjøv, R=[image: ]
	= 34.02m  Ans.
Ex.	wb‡¶cY †KvY KZ n‡j, Abyf‚wgK cvjøv me©vwaK D”PZvi mgvb n‡e?
	Soln: [image: ]
	[image: ]
	[image: ]
	[image: ]Ans.
Ex.f~wgn‡Z GKwU cv_i‡K 45° †Kv‡Y wbw`©ó †e‡M gviv n‡j Avbyf~wgK eivei cv_iwU 80m †M‡j m‡e©v”P KZ D”PZvq †cŠQv‡e?
	Soln: m‡e©v”P D”PZv, H = [image: ]Ans.
Ex.GKwU cÖ‡¶c‡Ki wePibKvj 5.33s Ges Avbyf~wgK cvjøv 75m n‡j cÖ‡¶c‡KvY KZ?
	Soln: tan = [image: ]	= 
	 = 61.69 Ans.
	Practice problem: 
1.	GKwU ej‡K Avbyf‚wg‡Ki mv‡_ 30 †Kv‡Y 20ms-1 †e‡M †Qvuov nj| ejwUi- (i) m‡e©v”P D”PZv  (ii) m‡ev©”P D”PZvq †cŠQv‡bvi mgq (iii) cvjøv (iv) cvjøv AwZµ‡gi mgq wbY©q Ki|
	Ans.5.10m,1.02sec,35.35 m, 2.04s 
2.	GKwU i‡KU †Qvovi 6s c‡i we‡ùvwiZ nq| Abyf‚wg‡Ki mv‡_ 45 †Kv‡Y wK `ªæwZ‡Z i‡KUwU Qyuo‡j m‡e©v”P D”PZvq we‡ùvwiZ n‡e? m‡e©v”P D”PZv KZ n‡e? Ans.83.15 ms-1; 176.4 m
3.	GKwU cÖvm Abyf‚wg‡Ki mv‡_ 30 †Kv‡Y 40ms-1 †e‡M Dci w`‡K wbw¶ß n‡j Zvi wePiYKvj wbY©q Ki| [g=10N/kg]Ans. 4s
 (
wbw¶ß e¯‘i MwZi mgxKiY
)

 (
h
s
u
h
=
s
=
)
	h D”PZv n‡Z Avbyf~wgK eivei gviv n‡j, 









Avbyf‚wgK fv‡e wbw¶ß e¯‘i MwZi mgxKi‡Yi †¶‡Î
	[image: ]		[image: ]
	[image: ]			s = ut
Ex. 1.5m  DPz GKwU †Uwej n‡Z GKwU cv_i‡K Avbyf~wgK eivei KZ †e‡M gvi‡j cv_iwU 0.5 m `~‡i f~wg ¯úk© Ki‡e?
	Soln:  f~wg ¯úk© Ki‡Z mgq, t=[image: ] =  [image: ]=0.5532
	Avbyf~wgK `~iZ¡, s = ut	 u = [image: ] = 0.9038Ans.
Ex. 490 m Dc‡i mg‡e‡M Pj‡Z _vKv GKwU wegvb †_‡K †evgv †d‡j †`Iqv n‡j Zv Avbyf‚wgK 1500 m `~‡i gvwU‡Z c‡o| wegv‡bi MwZ‡eM AvbygvwbK KZ wQj? 
Soln: f~wg ¯úk© Ki‡Z mgq,[image: ]
wegv‡bi MwZ‡eM, [image: ][image: ]Ans.
	Practice problem:
1.	GKwU wgbv‡ii kxl©‡`k n‡Z 200ms-1 †e‡M Abyf‚wgKfv‡e wbw¶ß GKwU ¸wj 5s c‡i f‚wg‡Z cwZZ nj| wgbv‡ii D”PZv Ges ¸wji Avbyf‚wgK AwZµvšÍ `~iZ¡ wbY©q Ki| 
	Ans.122.5m, 1000m
2. 	GKwU †evgviæ wegvb 120ms-1 †e‡M f‚wgi mgvšÍiv‡j Pjv Ae¯’vq 490 m DuPz n‡Z GKwU †evgv †d‡j w`j| †evgvwU KLb I †Kv_vq gvwU‡Z cwZZ n‡e? 
	Ans. 10 sec c‡i Ges 1200m Avbyf‚wgK `~i‡Z¡
 (
cÖw¶ß e¯‘i MwZi mgxKiY
)

	cÖw¶ß e¯‘i MwZi mgxKi‡Yi †¶‡Î
	†e‡Mi Dj¤^ AskK, vy = v0sin0 – gt.	
	†e‡Mi Avbyf‚wgK AskK, vx = v0cos0
 (
u
1
u sin 
)	





	h= – usinot +[image: ]gt2	Vy = – u sin 0+ gt.
Ex.	GKwU dzUej‡K f‚wgi mv‡_ 30†Kv‡Y 30 ms-1†e‡M wKK Kiv n‡jv| 1 sec c‡i dzUe‡ji †e‡Mi gvb KZ n‡e? 
	Soln: 
	Avw` †e‡Mi Avbyf‚wgK Dcvsk, [image: ] = 30 cos 30 = 25.98 ms-1
	Vx = [image: ] = 25.98 ms-1
	†kl †e‡Mi Djø¤^ Dcvsk, Vy = [image: ]– gt 
	= (15 – 9.81) ms-1 = 5.2 ms-1
	 †kl †eM, v = [image: ] ms-1
	 v = 26.495 ms-1Ans.
Ex.	GKwU e¯‘‡K 40ms1 †e‡M Ges 350 wb‡¶cY †Kv‡Y k~‡b¨ wb‡¶c Kiv n‡jv| KLb e¯‘wUi †e‡Mi AwfgyL Avbyf‚wgK n‡e ?
	Soln:[image: ] = 2.34
	 t = 2.34sec Ans.
	Practice problem:
1.	GKwU Zxi‡K 30 †Kv‡Y 40 ms-1 †e‡M †Qvov nj| evZv‡m _vKv Ae¯’vq ZxiwUi me©wbgœ MwZ KZ? Ans.34.6 ms-1
2.	GKwU e¯‘‡K 40 ms-1†e‡M Ges 35 wb‡¶cY †Kv‡Y k~‡b¨ wb‡¶c Kiv n‡jv| KLb e¯‘wUi †e‡Mi AwfgyL Avbyf‚wgK n‡e? 
	Ans. 2.34 sec
 (
†K›`ªgyLx Z¡iY RwbZ mgm¨v
)

	†K›`ªgyLx Z¡i‡Yi †¶‡Î a = [image: ]= 
	†K›`ªgyLx ej, F = m2r
Ex.	e„ËvKvi c‡_ 72 kmh–1mg`ªæwZ‡Z Pjgvb †Kvb Mvwoi †K›`ªgyLx Z¡iY 1 ms–2n‡j e„ËvKvi c‡_i e¨vmva© KZ? fi 10kg n‡j †K›`ªgyLx ej KZ?
	Soln:†K›`ªgyLx Z¡iY, a = [image: ]	
	 r = [image: ] = [image: ] = 400 m. Ans.
	 F = ma = 10 × 9.31 × 1022 = 9.31 × 1023N
Ex.	nvB‡Wªv‡Ri cigvYyi K¶c‡_ B‡jKUªb wbDwK¬qv‡mi 5.210–11m e¨vmv‡a©i e„ËvKvi K¶c‡_ 2.20  106ms–1 †e‡M Nyi‡Q| B‡jKUª‡bi †K›`ªgyLx Z¡iY KZ?
	Soln:†K›`ªgyLx Z¡iY, a = [image: ]
	  a  = [image: ]Ans.
	Practice problem:
1.	GKwU K…wÎg DcMÖn 7000 km e¨vmva© wewkó e„ËvKvi K¶c‡_ c„w_ex‡K cÖ`w¶Y Ki‡Q| DcMÖnwUi ch©vqKvj 2hr n‡j †K›`ªgyLx Z¡iY KZ? Ans. 5.325 ms–2
2.	GKwU e¯‘ mg`ªæwZ‡Z e„ËvKvi c‡_ cÖwZ wgwb‡U 600 evi Ny‡i| e¯‘wUi †KŠwYK †eM KZ? Ans. 62.8 rads–1
3.	GKwU K…wÎg DcMÖn f~-c„ô n‡Z 500 km D”PZvq e„ËvKvi c‡_ cwiågY Ki‡Q| 100 min mg‡q DcMÖnwU c„w_ex‡K GKevi cÖ`w¶Y Ki‡j Gi †KŠwYK †eM I ˆiwLK †eM KZ? †K›`ªgyLx Z¡iY †ei Ki| Ans. 0.5236 kms–1
Rvnv½xi bMi wek¦we`¨vj‡qi fwZ© cixÿvi Rb¨ ¸iæZ¡c~Y© ‰be©¨wËK
1.	[image: ]‡e‡M GKwU cv_i Dc‡ii w`‡K wb‡ÿc Kiv n‡jv| GwU KZ mgq c‡i f~-c„‡ô wd‡i Avm‡e? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
2.	GKwU cv_i‡K f~wg †_‡K [image: ] DuPz `vjv‡bi Dci †_‡K f~wgi mgvšÍiv‡j [image: ] ‡e‡M wb‡ÿc Kiv n‡jv| cv_iwUi f~wg‡Z †cuŠQv‡Z KZ mgq jvM‡e? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
3.	[image: ]Gi †evgv we‡ùvwiZ n‡q [image: ] I [image: ] Gi `ywU LÛ n‡jv| [image: ] f‡ii †eM [image: ] n‡j Ab¨ UzK‡ivwUi MwZkw³ KZ? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
4.	GKwU Mvwo [image: ] Avw`‡eM wb‡q mgZ¡i‡Y GKwU †mvRv iv¯Ív eive‡i Pj‡Q| [image: ] `~iZ¡ AwZµg Kivi ci MvoxwU [image: ] ‡eM cÖvß n‡jv| MwowUi Z¡iY KZ? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
5.	Zxh©Kfv‡e evavnxb c‡_ wbwÿß GKwU e¯‘i MwZi mgxKiY-
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	‡Kv‡bvwUB bq 
6.	GKRb †jvK [image: ] ‡e‡M GKwU ej Lvov Dc‡ii w`‡K wb‡ÿc K‡i| ejwU m‡e©v”P KZ Dc‡i DV‡e?
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
7.	GKwU e¯‘ w¯’ive¯’v †_‡K [image: ] mgZ¡i‡Y hvÎv ïiæ Kij| 6 †m‡K‡Û e¯‘wU `~iZ¡ AwZµg Ki‡e- 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
8.	fi‡e‡Mi gvÎv mgxKiY- 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
9.	GKwU e¯‘ w¯’ive¯’v †_‡K [image: ] mgZ¡i‡Y hvÎv ïiæ Kij| [image: ] G e¯‘wUi Mo †eM n‡e- 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
10.	e‡ji gvÎv mgxKiY- 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
11.	GKwU e¯‘‡K [image: ] ‡e‡M Abyf~wg‡Ki mv‡_ [image: ] †Kv‡Y wb‡ÿc Kiv nj| e¯‘wUi f~wg‡Z AvNvZ Ki‡Z mgq jvM‡e- 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
12.	[image: ]g›`b m„wóKvix ej cÖ‡qvM K‡i GKwU Mvwo‡K [image: ] `~‡i _vgv‡bv n‡j MvwowUi Avw` †eM- 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
13.	GKwU ej [image: ] ‡e‡M Lvov Dc‡ii w`‡K wb‡ÿc Kiv n‡jv| ejwU m‡e©v”P KZ D”PZvq DV‡e? [image: ]
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
14.	GKwU e¯‘‡K [image: ] ‡e‡M Lvov Dc‡ii w`‡K wb‡ÿc Kiv n‡jv| e¯‘wU me©vwaK D”PZvq †cuŠQv‡Z KZ †m‡KÛ jvM‡e? 
	A.	10	B.	15
	C.	18	D.	20
15.	cošÍ e¯‘i †ejvq wb‡Pi †KvbwU mZ¨?
	A.	e¯‘i †eM aªæe _vK‡e 	B.	e¯‘i Z¡iY aªæe _vK‡e
	C.	e¯‘i †eM I Z¡iY `y‡UvB aªæe _vK‡e 
	D.	‡eM I Z¡iY `y‡UvB evo‡e 
16.	GKwU wbwÿß e¯‘i m‡e©v”P `~iZ¡ n‡jv [image: ]| e¯‘wU m‡e©v”P KZ D”PZvq †cuŠQv‡e? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
17.	GKwU nvZ Nwoi †m‡K‡Ûi KuvUvi ˆ`N©¨ [image: ]| †m‡K‡Ûi KuvUvwUi cÖv‡šÍi ˆiwLK †eM KZ n‡e? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
18.	hw` GKwU e¯‘ 2q †m‡K‡Û [image: ] Ges 3q †m‡K‡Û [image: ] mgZ¡i‡Y AwZµg K‡i Z‡e Gi Z¡iY KZ? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
19.	GKwU e¯‘‡K Lvov Dc‡ii w`‡K [image: ] †e‡M wb‡ÿc Kiv n‡jv| e¯‘wU hLb [image: ] DuPz‡Z DV‡e ZLb Gi †eM KZ n‡e? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
20.	w¯’i Ae¯’v n‡Z mgZ¡i‡Y Pjgvb †Kv‡bv e¯‘ wbw`©ó mg‡q †h `~iZ¡ AwZµg K‡i Zv MwZKv‡ji- 
	A.	e¨¯ÍvbycvwZK	B.	e‡M©i mgvbycvwZK 
	C.	mgvbycvwZK 	D.	e‡M©i e¨¯ÍvbycvwZK 
21.	evavnxb c‡_ cošÍ e¯‘i wbw`©ó mg‡q AwZµvšÍ `~iZ¡ H mg‡qi- 
	A.	mgvbycvwZK	B.	e‡M©i mgvbycvwZK 
	C.	e¨¯ÍvbycvwZK 	D.	e‡M©i e¨¯ÍvbycvwZK 
22.	hLb †Kv‡bv GKwU e¯‘ GKwU wbw`©ó mgq ci GKB c‡_ cwiågY K‡i evi evi GKB w`‡K Pj‡Z _v‡K ZLb Zvi MwZ‡K ÑÑÑ e‡j| 
	A.	ch©ve„Ë	B.	‡`vjb MwZ 
	C.	N~Y©b MwZ 	D.	mij Pjb MwZ 
23. †Kv‡bv e¯‘ KZ…©K AwZµvšÍ †gvU `~iZ¡ Ges †gvU e¨wqZ mg‡qi fvMdj‡K ejv nq- 
	A.	ZvrÿwYK `ªæwZ	B.	Mo `ªæwZ 
	C.	mg `ªæwZ	D.	‡eM 
24.	AwfKl© e‡ji cÖfv‡e gy³fv‡e cošÍ e¯‘i m~Î cÖ`vb K‡ib- 
	A.	wbDUb 	B.	M¨vwjwjI 
	C.	AvBb÷vBb 	D.	cqmb 
25.	cÖv‡mi D`vniY bq †KvbwU? 
	A.	c„w_exi MwZ 	B.	wXj ev e›`y‡Ki MwZ 
	C.	ek©v wb‡ÿcY 	D. †ÿcYv‡¯¿i ¸wj 
26.	e„ËvKvi MwZi D`vniY bq †KvbwU? 
	A.	PjšÍ Mvwoi PvKvi MwZ	B.	‰e`y¨wZK cvLvi MwZ 
	C.	MÖv‡gv‡dvb †iKW© 	D.	c„w_exi MwZ 
27.	[image: ]‡e‡M GKwU cv_i‡K Dc‡ii w`‡K wb‡ÿc Kiv n‡jv| GwU KZ mgq c‡i f~-c„‡ô wd‡i Avm‡e? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
28.	f~wgi mv‡_ [image: ] ‡Kv‡Y AvbZ GKwU gm„Y Zj eivei GKwU e¯‘ AwfK‡l©i Uv‡b w¯’ive¯’v n‡Z mij Pjb MwZ‡Z [image: ] `~iZ¡ AwZµg Kivi ci KZ †eM jvf Ki‡e? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
29.	GKwU Rxc Mvwo NÈvq 60 gvBj †e‡M Pj‡Q| †eªK Pvcvi d‡j 10s _vwg‡q †Mj| g›`b KZ? 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
30.	w¯’Zve¯’v †_‡K [image: ] mgZ¡i‡Y Pj‡j GKwU e¯‘ cÂg †m‡K‡Û wb‡¤œi KZ wgUvi (m) `~iZ¡ AwZµg Ki‡e? 
	A.	32	B.	18
	C.	16	D.	50
31.	GKwU Nwoi NÈvi KvUvi ‡KŠwYK †eM KZ? 
	A.	[image: ]	B.	[image: ]C.[image: ]	D.	[image: ]
32.	DaŸ©Mvgx GKwU †ejyb †_‡K GKwU e¯‘ †Q‡o †`qv n‡jv| ‡djvi mgq †ejybwU f~wg †_‡K 1764 Dc‡i wQj| e¯‘wU 20s G f~wg‡Z †cuŠQvq| e¯‘wU †djvi mgq †ejy‡bi †eM KZ wQj? 
	A.	9.8	B.	4.9
	C.	5	D.	6.3
33.	[image: ]‡e‡M Ges [image: ] wb‡ÿcY †Kv‡Y GKwU e¯‘‡K k~‡Y¨ wb‡ÿc Kiv n‡j e¯‘wU m‡e©v”P †h D”PZvq DV‡e Zvi cwigvY- 
	A.	[image: ]	B.	[image: ]
	C.	[image: ]	D.	[image: ]
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Previous Years' Questions

ˆiwLK MwZ msµvšÍ

XvKv wek¦we`¨vjq 
1.	mylg Z¡iY m¤cbœ GKwU Mvwo 2q †m‡K‡Û 10m I 3q †m‡K‡Û20m `~iZ¡ AwZµg Ki‡j MvwowUi Z¡iY KZ? (01-02)
	A. 15 m/s2               	B. 8 m/s2
	C. 10 m/s2               	D.  none of the above	[C] 
2.	w¯’i Ae¯’vb †_‡K †Kvb e¯‘LÛ mgZ¡i‡Y Pjvi 2s c‡i Zvi †eM 8m/s nÕj| H e¯‘LÛ D³ mg‡q †h `~iZ¡ AwZµg Ki‡e Zv wbY©q Ki|(05-06)
	A. 16m		B. 8m
	C. 4m		D. 2m		[B] 
3.	GKwU Mvwo mij ˆiwLK c‡_ w¯’i Ae¯’v †_‡K 2ms2Z¡i‡Y 5 s Pjj, Gici mg‡e‡M 10 s P‡j Zvici mg g›`‡b 3 s Pjvi ci Zvi MwZ‡eM nj 7 ms1| D³ g›`‡bi gvb KZ wQj? (07-08)
	A. 0.3 ms2		B. 1 ms2+
	C. 3 ms2		D. 5 ms2		[B] 
4. 	0.006 kg fi wewkó GKwU ey‡jU 120 m/s †e‡M w¯’i j¶¨e¯‘‡Z we× n‡q 0.01 s c‡i †_‡g †Mj| j¶¨e¯‘i Af¨šÍ‡i ey‡jUwU KZLvwb `~iZ¡ AwZµg Ki‡e? (08-09)
	A. 0.2 cm		B. 1.2 m
	C. 1.0 m		D. 0.6 m		[D] 
5. 	GKwU ivB‡d‡ji ¸wj GKwU Z³v‡K †f` K‡i †_‡g hvq| ey‡j‡Ui MwZ hw` wZb¸Y Kiv nq Z‡e ey‡jUwU KqwU Z³v †f` Ki‡Z cvi‡e? (10-11)
	A. 12		B. 3
	C. 8		D. 9		[D] 
6.	GKwU Mvwo 10 ms–1 Avw`‡eM wb‡q mgZ¡i‡Y GKwU †mvRv iv¯Ív eivei Pj‡Q| 10 m `~iZ¡ AwZµg Kivi ci MvwowU 20 ms–1 †eM cÖvß nq| MvwowUi Z¡iY KZ?
	A. 0.67 ms–2		B. 1.5 ms–2
	C. 2.5 ms–2		D. 6.0 ms–2		[B]
7.	w¯’i Ae¯’vb †_‡K GKwU †Uªb 10ms–2 mgZ¡i‡Y Pjvi mgq 125 m `~i‡Z¡ Aew¯’Z GKwU †cv÷‡K KZ †e‡M AwZµg Ki‡e? (06-07)
	A. 50 ms–1		B. 100 ms–1
	C. 10 ms–1		D. 2500 ms–1		[A]
8. 	2 km DuPz‡Z Avbyf~wgK c‡_ 200 m/s mgMwZ‡Z DÇqbkxj GKwU †evgviæ wegv‡bi Zj‡`k †_‡K GKwwU †evgvi euvab AvjMv K‡i †Q‡o †`qv nj| GwU gvwU‡Z co‡Z cÖvq KZ mgq †b‡e? (g‡b Kwi c„w_exc„ô mgZj Ges ga¨vKl©YRwYZ Z¡iY 10 m/s2) (09-10)
	A. 20s		B. 15s
	C. 10s		D. 5s		[A]
9.	GKwU Mvwo †mvRv DËiw`‡K 90m c_ 15s mg‡q AwZµg K‡i| cieZx©‡Z MvoxwU `ªæZ Ny‡i `w¶Y w`‡K 40m `~iZ¡ 5s mg‡q AwZµg K‡i| GB 20s mgqKv‡j MvwowUi Mo †e‡Mi gvb KZ? (12-13)
	A. 2.5 m/s		B. 5.0 m/s
	C. 6.5 m/s		D. 7.0 m/s		[D] 
10.	GKwU ey‡jU GKwU Kv‡Vi Z³v †f` Ki‡Z cv‡i| ey‡jUwUi MwZ 4 ¸Y e„w× Ki‡j Bnv KqwU H GKB gv‡ci Z³v †f` Ki‡Z cvi‡e? (13-14)
	A. 12	B. 9	C. 8	D. 16	[D]
11.	mgvb fi wewkó wZbwU LÐ A, B, C `woi Øviv wP‡Î cÖ`wk©Z iƒ‡c mshy³| LÐ C, ej Øviv Uvbv n‡j m¤ú~Y© e¨e¯’vwU Z¡wiZ nq| Nl©Y D‡cÿv Ki‡j LÐ B Gi Dci †gvU ej n‡jv- [14-15]
 (
A
B
C
)
	A. 0 	B. 	C. 	D. 2[B]
12.	9.8 ms–1 †e‡M GKwU cv_i Dc‡ii w`‡K wb‡ÿc Kiv n‡jv| GwU KZ mgq c‡i f~-c„‡ô wd‡i Avm‡e? [14-15]
	A. 5s 	B. 2s 	C. 3s	D. 10s [B] 
 ey‡qU/ Kz‡qU/ iæ‡qU/ Pz‡qU 
1.	GKwU e¯‘ w¯’ive¯’v †_‡K ïiæ K‡i mgZ¡i‡Y 4th ‡m‡K‡Û S1 Ges6th ‡m‡K‡Û S2 `~iZ¡ AwZµg K‡i| nj: (BUET 06-07)
	A. 	B. 	C. 	D. 	[D]
2.	GKwU e¯‘i Z¡iY 'a' (in ms2) mgq 't' (in s) Gi mv‡_ a = 3t + 4 mgxKiY Abyhvqx cwiewZ©Z nq| t = 2s mg‡qi e¯‘wUi MwZ n‡eÑ (BUET 07-08)
	A. 10 ms1		B. 12 ms1
	C. 14 ms1		D. 16 ms1		[C]
3.	GKwU cv_i‡K 16 m/s Avw`‡eM Dc‡ii w`‡K wb‡¶c Kiv n‡jv| cv_iwU m‡e©v”P D”PZvq †cŠQv‡Z mgq jvM‡e t (BUET 09-10)
	A. 0.326 sec		B. 3.26 sec
	C. 1.63 sec		D. 3.06 sec 		[C]
4.	200 m  `xN© GKwU †Uªb 36 km/hr MwZ‡Z P‡j 600 m `xN© GKwU weªR AwZµg K‡i| weªRwU AwZµg Ki‡Z †UªbwUi KZ mgq jvM‡e ? (BUET 09-10)
	A. 80 sec		B. 100 sec
	C. 120 sec		D. 140 sec		[A] 
5.	GKB avZzi ˆZix `yÕwU †MvjK hv‡`i GKwUi e¨vmva© Ab¨wUi wØ¸Y| †MvjK `yÕwU‡K Zij c`v‡_© c~Y© GKwU j¤^v Rv‡ii †fZi w`‡q co‡Z †`qv n‡j †QvUwUi Zzjbvq eo ejwUi Uvwg©bvj MwZ (BUET 11-12)
	A. GKB n‡e		B. wØ¸Y n‡e
	C. Pvi¸Y n‡e		D. A‡a©K n‡e		[C]
6.	GKwU P›`ªZixi gwWDj 10 ms1 mg‡e‡M P›`ªc„‡ô AeZib Ki‡Q| P›`ªc„ô n‡Z 120 m wgUvi DuPz‡Z _vKv Ae¯’vq Gi wMqvi †_‡K †QvU GKwU e¯‘ c‡o †Mj| P›`ªc„‡ô AvNv‡Zi mgq e¯‘wUi †eM wbY©q Ki| [Puv‡` g-Gi gvb nj 1.6 m/s2] (BUET 11-12)
	A. 22 ms1		B. 30 ms1
	C. 17 ms1		D. 130 ms1		[A]
7.	GKRb c¨vivïU Av‡ivnx gy³ n‡q evavnxbfv‡e 50 m wb‡P cwZZ n‡q‡Q| hLb c¨vivïUwU Ly‡j‡Q ZLb MwZ n«v‡mi nvi nj 2m/s2 Ges †m 3 m/s MwZ‡Z gvwU‡Z G‡m †cuŠ‡Q‡Q| KZ D”PZvq †m gy³ n‡qwQj? (BUET 11-12)
	A. 290.7 m		B. 292.7 m 
	C. 200 m 		D. 291.7 m 		[B]
8.	GKwU e¯‘‡K †mvRv Dc‡ii w`‡K 19.6 m/s †e‡M Qz‡o w`‡j Dnv m‡e©v”P KZ D”PZvq DV‡e? (KUET 05-06)
	A. 4.9 m		B. 9.8 m
	C. 19.6 m		D. 29.4 m		[C]
9.	GKwU e¯‘‡K 196 m/s †e‡M Lvov Dc‡ii w`‡K wb‡¶c Kiv n‡jv| 20 sec c‡i e¯‘wUi †eM n‡eÑ [g = 9.8 m/s2](KUET 06-07)
	A. 50 m/s		B. 60 m/s	
	C. 0 m/s		D. 10 m/s	E. 9.8 m/s[C]
10.	mylg Z¡iY m¤úbœ GKwU Mvwo 2q †m‡K‡Ð 10 m I 3q †m‡K‡Ð 20 m `~iZ¡ AwZµg Ki‡j MvwowUi Z¡iY KZ ? (KUET 06-07)
	A. 15 m/sec2		B. 20 m/sec2
	C. 10 m/sec2		D. 30 m/sec2	E. 5 m/sec2
	Soln: [C]
11.	x = 3t3 + 4t2 + 3t Øviv GKwU e¯‘i miY wgUv‡i wb‡`©wkZ nq| 4 sec c‡i e¯‘wUi Z¡iY wbY©q Ki| (KUET 07-08)
	A. 20 m/sec2		B. 40 m/sec2	
	C. 60 m/sec2		D. 80 m/sec2	E. 100 m/sec2
	Soln: [D]
12.	GKwU Mvwo 54 km/hr Avw` †eM †_‡K 2m/sec2 mgg›`‡b KZ¶Y ci w¯’i n‡e ? (KUET 08-09)
	A. 4.0 sec		B. 7.5 sec
	C. 6.0 sec		D. 10.0 sec	E. 15.0 sec
	Soln: [B]
13.	GKwU e¯‘‡K Lvov Dc‡ii w`‡K 100 m/sec †e‡M wb‡¶c Kiv n‡jv| e¯‘wU hLb 298 m DuPz‡Z DV‡e ZLb Gi †eM KZ n‡e? (KUET 09-10)
	A. 64.6 m/sec		B. 64.3 m/sec	
	C. 64.5 m/sec		D. 64.2 m/sec	E. 64.8m/sec
	Soln: [C]
14.	GKwU e¯‘KYvi †eM‡K v = 0.1 ms1 + (0.02 ms1) t Øviv cÖKvk Kiv hvq| 2 sec I 5 sec Gi g‡a¨ e¯‘KYvi Mo Z¡iY KZ? (KUET 09-10)
	A. 2.8 m/s2		B. 0.28 m/s2	
	C. 1.4 m/s2		D. 0.14 m/s2	E. 0.08 m/s2
	Soln: [D]
15.	GKRb evjK I GKRb †jvK GK‡Î †`Šov‡”Qb| evjKwUi fi †jvKwUi f‡ii A‡a©K Ges †jvKwUi MwZ kw³ evjKwUi MwZkw³i A‡a©K| †jvKwU hw` Zvi †eM 1 ms1 e„w× K‡ib Z‡e Zvi MwZkw³ evjKwUi MwZkw³i mgvb nq| G‡`i Avw`‡e‡M wbY©q Ki| (KUET 11-12)
	A. evj‡Ki Avw`‡e‡M 3.41 ms1 Ges †jv‡Ki Avw`‡eM 3.41 ms1
	B. evj‡Ki Avw`‡e‡M 4.82 ms1 Ges †jv‡Ki Avw`‡eM 2.41 ms1
	C. evj‡Ki Avw`‡e‡M 4.82 ms1 Ges †jv‡Ki Avw`‡eM 2.44 ms1
	D. evj‡Ki Avw`‡e‡M 2.41 ms1 Ges †jv‡Ki Avw`‡eM 4.82 ms1
	E. evj‡Ki Avw`‡e‡M 4.82 ms1 Ges †jv‡Ki Avw`‡eM 2.41 cms1
	Soln: [B]
16.	GKwU †Uªb w¯’i Ae¯’vb n‡Z 10 ms2 Z¡i‡Y Pj‡Z Avi¤¢ Kij| GKB mg‡q GKwU Mvox 100 ms1 mg‡e‡Mi †Uª‡bi mgvšÍiv‡j Pjv ïiæ Kij| †Uªb MvoxwU‡K KLb wcQ‡b †dj‡e? (KUET 11-12)
	A. 20 sec		B. 20 min
	C. 18 sec		D. 19 sec	E. 21 sec
	Soln: [A]
17.	14 m/s Avw` †e‡M GKwU cv_i‡K Dci w`‡K Qz‡o †`Iqv nj| cv_iwU wd‡i Avm‡Z KZ mgq jvM‡e ? (KUET 11-12)
	A. 1.83 s		B. 2.13 s
	C. 3.15 s		D. 1.43 s 	E. 2.86 s
	Soln: [E]
18.	100 ms1†e‡M e›`y‡Ki GKwU ¸wj 2 m cyiæ †`qvj †f` K‡i †ewi‡q Avmvi mgq 50 ms1 †eM cÖvß nq| 100 ms1 †eM m¤úbœ ¸wj‡K m¤ú~Y© _vgv‡Z KZ wgUvi cyiæ †`qv‡ji cÖ‡qvRb n‡e ? (CUET 10-11)
	A. 2.67 m		B. 1.33 m
	C. 0.667 m		D. None of these
	Soln: [A] 
19.	GKwU wjdU 1 m/sec2 Z¡i‡b wb‡P bvg‡Q| wjd‡Ui g‡a¨ `uvov‡bv GKRb e¨w³i fi 65 kg n‡j wZwb †h ej Abyfe Ki‡eb : (CUET 11-12)
	A. 350 N		B. 572 N
	C. 250 N		D.None of these
	Soln: [B]
20.	w¯’i Ae¯’v †_‡K gy³fv‡e GKwU cÖ¯Íi co‡Q Ges cošÍ Ae¯’vq me‡kl †m‡K‡Û GUv mvKz‡j¨ †h `~iZ¡ AwZµg K‡i Zv cÖ_g wZb †m‡K‡Û †h `~iZ¡ AwZµg K‡i Zvi mgvb| cÖ¯ÍiwU evZv‡m wQj: (CUET 11-12)
	A. 6 sec		B. 5 sec
	C. 7 sec		D. None 
	Soln: [B]
21.	w¯’i Ae¯’v †_‡K hvÎv K‡i GKwU e¯‘ cÖ_g †m‡K‡Û 1 m `~iZ¡ AwZµg Kij| cieZ©x 1 m AwZµg Ki‡Z e¯‘wUi KZ mgq jvM‡e ? (CUET 11-12)
	A. 1 sec		B. 1.414 sec
	C. 0.414 sec		D. None 
	Soln: [C]
22.	GKwU †Uªb †Kvb ¯’vb‡K 36km/hr †e‡M AwZµg Kivi ci 2m/sec2 mylg Z¡i‡Y P‡j| 10sec c‡i †UªbwUi MwZ‡eM KZ n‡e?(RUET 09-10)
	A. 20 m/sec		B. 30 m/sec
	C. 10 m/sec		D. 36 m/sec
	Soln: [B]
23.	9.8 m/sec †e‡M GKwU ej‡K Dc‡ii w`‡K wb‡¶c Kiv n‡jv| GwU KZ mgq ci f~c„‡ô wd‡i Avm‡e ? (RUET 09-10)
	A. 1 sec		B. 2 min	
	C. 2 sec		D. 4 sec	E. 96.04 sec
	Soln: [C]
 RMbœv_ wek¦we`¨vjq 
1.	†Kv‡bv fi‡K GKwU wbw`©ó D”PZv †_‡K †Q‡o w`‡j †Kvb ivwkwU aªæe _vK‡e? (05-06)
	A. †eM	B. Z¡iY	C. miY	D. fi‡eM
	Soln: [B] 
2.	GKwU G‡iv‡cøb 50m/s Avw` †e‡M ivbI‡qi Dci AeZiY Ki‡jv| Gici Zvi 10m/s2 g›`b n‡q †kl †eM n‡jv 20m/s| H G‡iv‡cøbwUi ivbI‡qi Dci KZ `~iZ¡ AwZµg K‡iwQj Zv wbY©q Ki| (05-06)
	A. 100 m		B. 100 cm
	C. 105 m		D. 105 cm		[C] 
3.	GKwU MwZkxj e¯‘i `~iZ¡ x Gi m‡½ mgq t Gi m¤úK© n‡”Q 1.4t2 + 0.15t3 m| 5.0s mg‡q e¯‘wUi Zvr¶wYK `ªæwZ KZ? (05-06)
	A. 53.8 m/s		B. 25.3 m/s
	2C. 10.8 m/s		D. 6.5 m/s		[B]
4.	GKwU e›`y‡Ki ¸wj †Kvb †`Iqv‡ji g‡a¨ 0.04 m cÖ‡ek Kivi ci A‡a©K †eM nvivq| ¸wjwU H †`Iqv‡ji g‡a¨ Avi KZ `~i cÖ‡ek Ki‡Z cvi‡e? (08-09)
	A. 0.04 m	B. 0.013 m	C. 0.88 m	D. 0.110 m[B] 
5.	GKwU ¯øvBW K¨vwjcv‡m©i g~j †¯‹‡ji 99 fvM fvwY©qvi †¯‹‡ji 100 fv‡Mi mgvb| fvwY©qvi aªæe‡Ki gvb KZ? (11-12)
	A. 0.01	B. 0.001	C. 0.1	D. 0.0001[A] 
 PÆMÖvg wek¦we`¨vjq  
1.	AwZ Aí mg‡qi mv‡_ †Kvb GKwU MwZkxj e¯‘i miY Ges e¨wqZ mg‡qi fvMdj‡K e‡j- (08-09)
	A. †eM	B. MwZ
	C. Z¡iY	D. ga¨‡eM 	E. Av‡cw¶K †eM[A]
2.	GKwU e›`y‡Ki ¸wj †Kvb Mv‡Qi g‡a¨ 0.04 m cÖ‡ek Kivi ci A‡a©K †eM nvivq| ¸wjwU Mv‡Qi g‡a¨ Avi KZ `~i cÖ‡ek Ki‡e? (08-09)
	A. 0.0133 m	B. 0.072 m
	C. 0.0414 m	D. 0.02 m	E. 0.04 m	[A]
3.	GKwU ivB‡d‡ji ¸wj GKwU Z³v‡K †f` Ki‡Z cv‡i| hw` ¸wji †eM Pvi¸Y nq, Z‡e Abyiƒc KqwU Z³v †f` Ki‡Z cvi‡e? (10-11)
	A. 10	B. 12
	C. 16	D. 22	E. 26	[C]
4.	cošÍ e¯‘i †ejvq bx‡Pi †Kvb& Dw³wU mZ¨? (11-12)
	A. e¯‘i †eM aªæe _vK‡e| 	B. e¯‘i Z¡iY aªæe _vK‡e|
	C. e¯‘i †eM I Z¡iY `y‡UvB aªæe _vK‡e|
	D. †eM I Z¡iY `y‡UvB evo‡e|
	E. †eM aªæe _vK‡e wKš‘ Z¡iY evo‡e|			[B] 
5.	10gm f‡ii GKwU e¯‘‡K Dci n‡Z †Q‡o †`qv n‡jv| 5sec ci e¯‘wUi AwZµvšÍ`~iZ¡ KZ wgUvi? (02-03)
	A.50	B.49	C.100.5	D.122.5
	Soln: [D]
6.	9ms–1†e‡M GKwU cv_i‡K Dc‡i wb‡¶c Kiv nj| GwU KZ mgq c‡i f~-c„‡ô wd‡i Avm‡e?	[CU: 12-13]
	A. 5s	B. 2s	C. 3s	D. 10s	[B]
7.	[image: ]m~Îvbymv‡i GKwU e¯‘ mij‡iLvq Pj‡Q| 5 †m‡KÛ c‡i Gi Z¡iY KZ? [CU: 12–13]
	A. 7ms–2	B. 20ms–2	C. 10ms–2	D. 14ms–2[C]
8.	GKwU e¯‘‡K 98ms–1 †e‡M Lvov Dc‡ii w`‡K wb‡¶c Kiv nj| e¯‘wU mev©waK D”PZvq †cŠQ‡Z KZ †m‡KÛ jvM‡e? [CU: 12–13]
	A. 10	B. 15	C. 18	D. 20	[A] 
 Kzwgjøv wek¦we`¨vjq 
1.	GKwU †Uªb N›Uvq 92.4 wK:wg: †e‡M P‡j| †UªbwU 10 wgwb‡U KZ wgUvi AwZµg Ki‡e? (07-08)
	A. 15400 wgUvi	B. 15040 wgUvi
	C. 154 wgUvi		D. 15.4 wgUvi
	Soln: [A] 
 RvZxq wek¦we`¨vjq 
1.	w¯’i Ae¯’v n‡Z mgZ¡i‡Y Pjgvb e¯‘i wbw`©ó mg‡q AwZµvšÍ `~iZ¡ cÖvß †e‡Mi- (10-11)
	A. mgvbycvwZK	B. e‡M©i mgvbycvwZK  
	C. e¨¯ÍvbycvwZK	D. e‡M©i 
	Soln: [B]
2.	w¯’i Ae¯’vb †_‡K †Kvb e¯‘LÐ mgZ¡i‡Y 2s c‡i Zvi †eM 8 m/s nj| H e¯‘LÐ D³ mg‡q †h `~iZ¡ AwZµg K‡i Zv nj- (10-11)
	A. 16 m 	B. 8m  	C. 32 m 	D. 19m
	Soln: [B] 
 ivRkvnx wek¦we`¨vjq 
1.	`~iZ¡‡K mgq Øviv fvM Ki‡j wK cvIqv hvq? (06-07)
	A. cÖK…Z `ªæwZB. cÖK…Z †eM	C. Mo `ªæwZ	D. Mo †eM
	Soln: [C]
2.	Z¡i‡Yi gvÎv mgxKiY- (08-09)
	A.[image: ]	B.[image: ]	C.[image: ]	D.[image: ]
	Soln: [A] 
3.	GKwU Mvox 15 ms1 †e‡M Pj‡Z ïiæ K‡i 2 ms2 mylg Z¦i‡Y Pj‡Z jvMj| Mvoxi †eM 20ms1 n‡Z KZ mgq jvM‡e? (09-10)
	A. 2 s 	B. 2.5 s      C. 1.8 s	D. 3 s 
	Soln: [B] 
4.	3.27m D”PZv n‡Z GKwU Avg co‡j f‚wg‡Z KZ †e‡M AvNvZ Ki‡e? (09-10)
	A. 6ms1	B. 7ms1	C. 8ms1	D. 9ms1
	Soln: [C] 
 (
 t
 x
)5. 	†Kvb e¯‘i MwZ G †jLwPÎ Øviv cÖKvwkZ n‡j Zvi Z¡iY a KZ? (11-12)	

	A. a < 0		B. a = 0 
	C. a > 0		D. fi Rvb‡Z n‡e
	Soln: [B]
6.	bx‡Pi †KvbwU mwVK bq- (11-12)
	A. `ªæwZ me©`vq abvZ¡K		
	B. e¯‘ mg‡e‡M Pj‡j Zvi Z¡iY _vK‡ZI cv‡i
	C. `ªæwZgv‡bi cwieZ©‡b Z¡iY cwiewZ©Z nq
	D. e¯‘ mg`ªæwZ‡Z Pj‡j Zvi Z¡iY _vK‡ZI cv‡i		[B]
7.	22 ms–2g›`b m„wóKvix ej cÖ‡qvM GKwU Mvwo‡K 44 m `~‡i _vgv‡bv n‡j MvoxwUi Avw` †eM-(13-14)
	A. 45 ms–1		B. 44 ms–1
	C. 44.5 ms–1		D. 43.5 ms–1
	Soln: [B] v2 = u2 – 2as; †_‡g hvIqvq, v = 0
	Avw` †eM, u =  =  = 44 ms–1
8.	64 m DuPz UvIqvi †_‡K 5 kg f‡ii GKwU cv_i †Q‡o w`‡j f‚wg‡Z †cŠuQv‡Z Gi mgq jvM‡e- (13-14)
	A. 3.5 s	B. 3.8 s	C. 3.6 s	D. 3.4 s
	Soln: [C] 
9.	GKwU †Uªb w¯’i Ae¯’vb n‡Z 6 ms–2 Z¡i‡Y Pj‡Z Avi¤¢ Kij| GKB mg‡q GKwU Mvox 900 m mvg‡bi †Kvb ¯’vb n‡Z 60 ms–1 mg‡e‡M †Uª‡bi mgvšÍiv‡j Pjv ïiæ Ki‡j| MvoxwU KZ c_ †M‡j †Uªb MvoxwU‡K †cQ‡b †d‡j hv‡e? (13-14)
	A. 1500 m	B. 1800 m	C. 1600 m	
	D. †UªbwU KLbB MvoxwU‡K †cQ‡b †dj‡Z ci‡ebv
	Soln: [B]
10.	w¯’i Ae¯’vb †_‡K GKwU †Uªb 10 ms–2 mgZ¡i‡Y Pjvi mgq 125 m `~i‡Z¡ Aew¯’Z GKwU wmMbvj †cv÷‡K KZ †e‡M AwZµg Ki‡e? (13-14)
	A. 50 ms–1		B. 100 ms–1
	C. 10 ms–1		D. 2500 ms–1
	Soln: [A] 
 kvnRvjvj weÁvb I cÖhyw³ wek¦we`¨vjq 
1.	GKwU ej‡K Lvov Ic‡ii w`‡K †Qvov nj| G‡¶‡Î Kvi †Kvb cwieZ©b n‡e bv? (04-05)
	A. miY	B. `ªæwZ	C. MwZkw³	D. Z¡iY 
	Soln: [D]
2.	GKwU cvnv‡oi P‚ov †_‡K GKwU ej Avbyf‚wgKfv‡e 30 m/s †e‡M wb‡¶c Kiv nj| evZv‡mi evav bv _vK‡j 3s ci †eM KZ n‡e? (04-05)
	A. 39.64 m/s		B. 42 m/s 
	C. 32 m/s 		D. 9.64 m/s  
	Soln: [B]
3.	GK e¨w³ evmv †_‡K K‡j‡R hvIqvi mgq MwZ‡eM wQj u wK.wg/N›Uv Ges †divi mgq MwZ‡eM wQj v wK.wg./N›Uv| hvIqv-Avmvq H e¨w³i Mo MwZ‡eM KZ wQj? (05-06)
	A. [image: ]		B. [image: ]
	C. [image: ]	D. †KvbwUB bq
	Soln: [C]
 (
V
O
)4.	†iLwPÎwU wK wb‡`©k K‡i? (05-06)
	A. mg‡eM, Z¡iY, Z¡iY, Z¡iY, mg‡eM, g›`b
	B. mg‡eM, Z¡iY, g›`b, Z¡iY,g›`b mg‡eM  
	C. mg‡eM, g›`b, Z¡iY, mg‡eM 	
	D. mg‡eM, Z¡iY, g›`b, Z¡iY, mg‡eM   	    Soln: [A]
5.	GKwU ey‡jU 2wU Z³v †f` Ki‡Z cv‡i| ey‡j‡Ui †eM wØ¸Y Ki‡j ey‡jUwU KqwU Abyiƒc Z³v †f` Ki‡Z cvi‡e? (05-06)
	A. 2 wU	B. 4 wU  	C. 16 wU 	D. 8 wU   
	Soln: [B]
6.	GKwU ivB‡d‡ji ¸wj GKwU Z³v‡K wVK †f` Ki‡Z cv‡i| hw` ¸wji †eM 3 ¸Y Kiv nq Zvn‡j Abyiƒc KqwU Z³v‡K †f` Ki‡Z cv‡i? (05-06)
	A. 3 wU	B. 9 wU	C. 1 wU	D. 6 wU  
	Soln: [B]
7.	GKwU e¯‘ w¯’i Ae¯’v †_‡K hvÎv ïiæ K‡i cÖ_g †m‡KÛ c‡i 1m  `~iZ¡ AwZµg Ki‡e| wØZxq †m‡K‡Û †m KZUzKz `~iZ¡ AwZµg Ki‡e?  (06-07)
	A. 1 m	B. 2 m	C. 3 m	D. 4 m
	Soln: [C]
8.	Ae¯’vb-mg‡qi GB †jLwPÎwU Kx wb‡`©k K‡i?  (06-07)
 (
Ae¯’vb
mgq
)


	A. Z¡iY-mg‡eM-Z¡iY	B. mg‡eM-mg‡eM-mg‡eM
	C. mg‡eM-k~Y¨‡eM-mg‡eM	D. mg‡eM-Z¡iY-mg‡eM
	Soln: [C]
 (
mgq
A
B
C
D
)9.	cv‡ki Qwe‡Z †Kvb Ask mgZ¡iY cÖ`k©b Ki‡Q?( 07-08)





	
	A. AB Ask	B. BC Ask	C. C B Ask	D. †KvbwUB bq
	Soln: [A]
10.	cv‡ki †jLwPÎ Abyhvqx 10s c‡i e¯ÍywU KZ `~iZ¡ AwZµg Ki‡e? ( 09-10)

 (
10
‡eM 
ms
–1
mgq 
s
20
10
)



	A. 100 m	 B. 157 m   	C. 314 m	D. 200 m
	Soln: [A] 
 (
 12
 6
 2
 0
 4
 6
mgq 
(s)
 †eM (
m/s
)
)11.	cv‡ki †jLwPÎ Abyhvqx A Ges B As‡k Z¡iY h_vµ‡g (m/s2): (09-10)
	A. 3, 6
	B. 6, 6	
	C. 3, 6
	D. 3,  2
	Soln: [C]


12.	GKwU Mvwo cÖ_g, wØZxq, Z…ZxqI PZz_© †m‡K‡Û h_vµ‡g 7, 18, 33 I 52 m `~iZ¡ AwZµg Ki‡Q| MvwowUi Avw`‡eM I Z¡iY KZ? (10-11)
	A. 4 m/s, 35 m/s2	B. 4 m/s2, 4 m/s2
	C. 10 m/s, 5 m/s2	D. 5 m/s, 4 m/s2
	Soln: [D]
 (
0
t
1
t
2
t
3
Position
Time
)13.	cv‡ki wP‡Î KLb ej cÖ‡qvM Kiv n‡q‡Q?(10-11)
	A. 0 < t < t1		
	B. t1 I t2 gyû‡Z© 
	C. t1< t <t2		
	D. 0 < t < t1Ges t2< t <t3	

	Soln: [D]
14.	wb‡Pi †jLwPÎ Abyhvqx 5s G AwZµvšÍ `~iZ¡ KZUzKz? (11-12)
	A. 40m	B. 50m
	C. 60m	D. 70m 	E. 75m
 (
Time(s)
0  1   2  3   4  5
Velocity (/s)
15
10
  0
)




	Soln: [C] 
 (
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 (s)
)15.	cv‡ki †jLwPÎ Abyhvqx 4s GKwU e¯‘ KZ `~iZ¡ AwZµg K‡i? (08-09)	


	


	A. 0m	B. 10m	C. 20m	D. 40m
	Soln: [C]
16.	†Kvb w¯’i Z¡iYhy³ e¯‘ Qq †m‡K‡Û 240 m Ges lô †m‡K‡Û 65m AwZµg Ki‡j 20Zg †m‡K‡Û KZ `~iZ¡ AwZµg Ki‡e? (08-09)
	A.120 m	B. 260 m	C. 430 m	D. 800 m
	Soln: [B]
17.	GKwU Mvox 50 m/s †e‡M Qy‡U hvIqvi mgq GKRb cywjk mv‡R©›U w¯’i Ae¯’v †_‡K 1/3 m/s2 Z¡i‡Yi Zv‡K aivi R‡b¨ avIqv Kij| mv‡R©›U KZ `~‡i wM‡q avegvb MvwowU‡K ai‡Z cvi‡e? (09-10)
	A. 3 km  	 B. 5 km       	C. 10 km	  D. 15 km
	Soln: [D]
 Rvnv½xibMi wek¦we`¨vjq 
1.	20 ms1†e‡M MwZkxj GKwU e¯Íyi †eM cÖwZ †m‡K‡Û 3ms2 nv‡i nªvm cvq| †_‡g hvIqvi Av‡M e¯ÍywU KZ `~iZ¡ AwZµg Ki‡e? (10-11)
	A. 67.66 m	B. 66.67 m	C. 76.66 m	D. 96.67 m
	Soln: [B]
2.	GKwU e¯‘ w¯’ive¯’v n‡Z 4m/s2 mgZ¡i‡Y hvÎv ïiæ Kij| 6s ci e¯‘wUi Mo †eM n‡e-  (11-12)
	A. 12 m/s	B. 4 m/s	C. 24 m/s	D. 10 m/s
	Soln: [A] 
3.	64 m DuPz `vjv‡bi Qv` †_‡K 5kg f‡ii GKwU cv_i †Q‡o †`qv n‡j f‚wg‡Z †cŠQv‡Z Gi KZ mgq jvM‡eÑ (11-12)
	A. 6.81 sec		B. 6 sec	
	C. 3.61 sec		D. 9.61 sec
	Soln: [C] 
4.	Lyjbv-XvKvi g‡a¨ PjvPjKvix N›Uvq 60 wK.wg. †e‡M Pj‡šÍ my›`ieb G·‡cÖm †UªbwU‡K †eª‡Ki mvnv‡h¨ 10 †m‡K‡Ûi g‡a¨ h‡kvi †ók‡b _vgv‡bv nj| †ókb n‡Z KZ`~‡i _vK‡Z †eªK Kiv n‡qwQj? (11-12)
	A. [image: ]wgUvi	B.[image: ]wgUvi	C.[image: ]wgUvi	D.[image: ]wgUvi
	Soln: [D]  
5.	w¯’ive¯’v n‡Z Pj‡Z Avi¤¢ K‡i 625 m `~iZ¡ AwZµg Ki‡j GKwU e¯‘i †eM 125ms–1 nj| Z¡iY wbY©q Ki| (12-13)
	A. 12.5ms–2		B. 14.5ms–2
	C. 16.5ms–2		D. 10ms–2
	Soln: [A]
6.	GKwU e¯‘ w¯’ive¯’v n‡Z 4ms–2mgZ¡i‡Y hvÎv ïiæ Kij| 6s c‡i e¯‘wU `~iZ¡ AwZµg Ki‡e?  (12-13)
	A. 36m		B. 72m
	C. 48m		D. 96m
	Soln: [B]
7.	GKRb †jvK 48 m/s †e‡M GKwU ej Lvov Dc‡ii w`‡K wb‡¶c K‡i| ejwU KZ mgq k~‡b¨ _vK‡e? (13-14)
	A. 980s	B. 98s	C. 9.8s	D. 48s
	Soln: [C] 
 †gwW‡Kj 
1.	†eM m¤ú‡K© †Kvb& Z_¨wU mwVK bq? (11-12)
	A. †KŠwYK †eMi gvÎvT1	B. †KŠwYK †e‡Mi GKKS1
	C. ˆiwLK †e‡Mi gvÎv-LT1	D. ˆiwLK †e‡Mi GKK-ms1
	Soln: [B]
2.	MwZ Ges `ªæwZ `y‡Uvi Rb¨B cÖ‡qvRb nq- (11-12)
	A. ej	B. kw³	C. ¶gZv 	D. KvR
	Soln: [A]
 Bmjvgx wek¦we`¨vjq  
1.	mgq e¨eavb k~‡b¨i KvQvKvwQ n‡j mg‡qi ms‡M e¯‘i `~i‡Z¡i cwieZ©‡bi nvi‡K ejv nq- (11-12)
	A. miY	B. Z¡iY	C. `ªæwZ	D.FYvZ¥K Z¡iY
	Soln: [C]
wØgvwÎK MwZ msµvšÍ 

XvKv wek¦we`¨vjq 
1.	3 kg f‡ii GKwU cv_i‡K 30 m/s †e‡M Dc‡ii w`‡K wb‡¶c Kiv nj| 2 s ci Dnvi MwZkw³ KZ? (00-01)
	A. 161.62 J		B. 1200 J
	C. 1000 J		D. 1500 J
	Soln:[A]
2.	GKwU cÖ¯Íi LÛ‡K 196ms-1 †e‡M †mvRv Dc‡ii w`‡K wb‡¶c Kiv nj| cÖ¯‘i LÛwUi cÖv_wgK Ae¯’v‡b wd‡i Avm‡Z mgq jvM‡e? (01-02)
	A. 30 sec		B. 10 sec
	C. 20 sec		D. 40 sec		[D]
3.	GKwU e¯‘‡K 196 ms1†e‡M Lvov Dci w`‡K wb‡¶c Kiv n‡jv| 20 †m: c‡i e¯‘wUi †eM KZ? ((g=9.8 m/s2) (04-05) 
	A. 10 ms1		B. 0.0 ms1
	C. 50 ms1		D. 60 ms1 		[B]
4.	GKwU KYv 40 cm e¨vmv‡a©i e„ËvKvi c‡_ cÖwZ wgwb‡U 45 evi AveZ©b K‡i| KYvwUi †K›`ªgyLx Z¡iY- (04-05)
	A. 8.88 m/s2		B. 1.41 m/s2
	C. 35.55 m/s2		D. 2.82 m/s2		[A]
5.	490 m Dc‡i mg‡e‡M Pj‡Z _vKv GKwU wegvb †_‡K †evgv †d‡j †`Iqv n‡j Zv Avbyf‚wgK 1500 m `~‡i gvwU‡Z c‡o| wegv‡bi MwZ‡eM AvbygvwbK KZ wQj? (07-08)
	A. 490ms–1		B. 300ms–1
	C. 245ms–1		D. 150ms–1		[D]
6.	GKwU cv_i GKwU cy‡ji Dci †_‡K 10 ms1 †e‡M cvwb‡Z wb‡¶c Kiv nj| 3 s ci cvwb‡Z AvNv‡Zi mgq cv_iwUi MwZ †eM- (07-08)
	A. 39.4 ms1		B. 40 ms1 
	C. 30 ms1		D. 100 ms1		[A]
7. 14 m/s Avw`‡e‡M GKwU cv_i‡K Dci w`‡K Quy‡o †`Iqv nj| cv_iwU gvwU‡Z wd‡i Avm‡Z KZ mgq jvM‡e? (gva¨vKl©Y RwbZ Z¡iY =9.8 m/s2)(08-09)
	A. 1.83 s		B. 2.13 s
	C. 1.43 s		D. 2.86 s		[D]
8	Avbyf~wgK c‡_ mgcwZ‡Z DÇqbkxj GKwU †evgviæ wegv‡bi Zj‡`k †_‡K GKwU †evgvi euvab AvjMv K‡i †Q‡o †`qv nj| GwUi MwZc‡_i AvKvi wK n‡e? (c„w_ex c„ô‡K mgZj a‡i bvI) (08-09)
	A. Circular		B. Straight
	C. Hyperbolic  	D. Parabolic		[D]
9. 	GKwU cvLv cÖwZ wgwb‡U 60 evi †Nv‡i| cvLvwUi †KŠwYK †eM KZ? (08-09)
	A.  rad/s		B. [image: ] rad/s
	C. 4 rad/s		D. 2 rad/s		[D]
10. 	100 kg f‡ii GKwU cv_i 150m DuPz †Kvb ¯’vb n‡Z †Q‡o †`qv nj| 5 sec c‡i f~wg †_‡K cv_iwUi D”PZv KZ n‡e? (10-11)
	A. 22.5 m		B. 122.5 m
	C. 27.5 m		D. None		[C]
11.	9.8 ms–1 †e‡M GKwU cv_i‡K Dc‡i wb‡¶c Kiv n‡jv| GwU KZ mgq c‡i f~-c„‡ô wd‡i Avm‡e? (11-12)
	A. 5 s	B. 2 s	C. 3 s	D. 10 s	[B]
12.	GKwU cv_i‡K f‚wg †_‡K 45 m DuPz `vjv‡bi Dci †_‡K f‚wgi mgvšÍiv‡j 16 ms–1 †e‡M wb‡¶c Kiv n‡jv| cv_iwUi f‚wg‡Z †cŠQv‡Z KZ mgq jvM‡e? (13-14)
	A. 2.8 s	B. 0.4 s	C. 3 s	D. 1 s 	[C]
13.	GKwU KYv 2.0m e¨vmv‡a„i e„ËvKvi c‡_ cÖwZ wgwb‡U 30 evi AveZ©b K‡i| Gi ˆiwLK †eM KZ? (14-15)
	A. π ms–1		B. 2π ms–1
	C. 4π ms–1		D. 0.5π ms–1		[B]
 ey‡qU/ Kz‡qU/ iæ‡qU/ Pz‡qU 
1.	c„w_ex †_‡K v Avw`‡e‡M Ges f~-c„‡ôi mv‡_ 30 †Kv‡Y GKwU i‡KU‡K wb‡¶c Kiv nj| b~¨bZg †eM KZ n‡j i‡KUwU c„w_exi AwfKl© ej‡K AwZµg Ki‡Z cvi‡e ? (BUET 05-06)
	A. 11.2 kms1		B. 22.4 kms1
	C. 22.4 kms1		D. 5.6 KMS1		[B] 
2.	GKRb wµ‡KUvi GKwU ej‡K m‡e©v”P 100 m Avbyf~wgK `~i‡Z¡ Quyo‡Z cv‡i| GKB ej‡K wµ‡KUvi gvwU †_‡K Dc‡iii w`‡K KZ D”PZvq Qzo‡Z cvi‡e ? (BUET 07-08)
	A. 50 m	B. 75 m	C. 100 m	D. 125 m [A]
3.	GKwU wbw¶ß e¯‘i m‡e©v”P `~iZ¡ n‡jv 200 m. wbw¶ß e¯‘wU m‡e©v”P KZ D”PZvq †cŠuQv‡e ? (BUET 09-10)
	A. 25 m		B. 50 m
	C. 75 m		D. 100 m		[A]
4.	GKRb A¨v_‡jU 10 ms1 MwZ‡Z †`Šov‡”Q| †m m‡e©v”P `~iZ¡ Rv¤ú Ki‡Z m¶g n‡eÑ  (BUET 10-11)
	A. 10 m		B. 20 m
	C. 15 m		D. 25 m		[A]
5.	GKwU Mvwoi PvKv 20 min 50 sec-G 250 evi Ny‡i 1 km c_ AwZµg K‡i| PvKvi cwiwa eivei ˆiwLK MwZ KZ? (KUET 05-06) 
	A. 0.8 m/sec		B. 1.0 m/sec
	C. 1.2 m/sec 		D. 1.6 m/sec		[A] 
6.	GKwU nvZNwoi wgwb‡Ui KuvUvi ˆ`N©¨ 2 cm n‡j KuvUvwUi ga¨we›`yi ˆiwLK †eM KZ? (KUET 07-08)
	A. 1.745 10-5 m/sec 	B. 1.745 10-6 10-6 m/sec
	C. 1.745 10-3	m/sec	D. 1.745  10-2 m/sec
	E. 1.745  10-1 m/sec			[A]
7.	 GKwU Mvwoi PvKv 30 min G 2,000 evi Ny‡i 10 km c_ AwZµg K‡i| PvKvi cwiwa wbY©q Ki| (KUET 07-08)
	A. 5 m 		B. 10 m
	C. 15 m 		D. 20 m 
	E. 25 m				[A]
8.	GKwU e¯‘‡K GKB †e‡M GKevi 30 †Kv‡Y I Avi GKevi 60†Kv‡Y wb‡¶c Kiv nj| `yB †¶‡Î AwR©Z m‡e©v”P D”PZvØ‡qi AbycvZ wbY©q Ki|  (KUET 08-09)
	A. 1: 2		B. 1: 3
	C. 1: 4 		D. 2: 3 
	E. 2: 5				[B]
9.	GKwU ˆe`y¨wZK cvLv w¯’i Ae¯’v †_‡K 20 evi m¤ú~Y© N~Y©‡Yi d‡j 30 rad/sec †KŠwYK †eM cÖvß nq| cvLvwUi †KŠwYK Z¡iY KZ?  (KUET 08-09)
	A. 335.1 rad/sec2	B. 335.1 rad/sec2
	C. 335.1 rad/sec 	D. 335.1 cm/sec2
	E. 335.1 rad/sec2				[E]
10.	GKwU KYv 2.5 m e¨vmva© wewkó e„ËvKvi c‡_ cÖwZ wgwU‡U 100 evi AveZ©b K‡i| Gi ˆiwLK †eM KZ?  (KUET 08-09)
	A. 2.50 m/sec	B. 1047 m/sec
	C. 26.18  		D.  100 m/sec	
	E. 13.09 m/sec				[C]
11.	e„ËvKvi c‡_ 72 kmh-2 mg`ªæwZ‡Z Pjgvb GKwU Mvwoi †K›`ªgyLx Z¡iY  1ms-2e„ËvKvi c‡_i e¨vmva© KZ? (CUET 11-12)
	A. 200 m	B. 400 m	C. 600 m 	D. None [B] 
 RMbœv_ wek¦we`¨vjq  
1.	Dj¤^fv‡e wbw¶ß GKwU e¯‘i me©vwaK D”PZvq DV‡Z cÖ‡qvRbxq mgq- (11-12)
	A. T = 2V0/g	B. t =V02/g	C. t =V0/g	D. t =V0/g2[C]
2.	Zxh©Kfv‡e evavnxb c‡_ wbw¶ß  GKwU e¯‘i MwZi mgxKiY- (11-12)
	A. y = mx		B. x2+y2 =a2	
	C. y = bx+cx2		D. †Kv‡bvwUB bq		[D]
3.	GKwU cÖvm (Projectile) hLb MwZc‡_i m‡e©v”P we›`y‡Z Av‡m, ZLb Gi MwZ‡eM Ges Z¡i‡Yi (Acceleration) w`K- (13-14)
	A. ci¯ú‡ii mgvšÍivj	B. ci¯ú‡ii wecixZgyLx
	C. ci¯ú‡ii mv‡_ 45 †Kv‡Y AvbZ	D. ci¯ú‡ii mg‡Kv‡b	[D]
 PÆMÖvg wek¦we`¨vjq 
1.	GKwU e¯‘‡K 100 m/s †e‡M Lvov Dc‡ii w`‡K †Qvuov n‡jv| 10sec ci e¯‘wU KZ D”PZvq Ae¯’vb Ki‡e? (04-05)
	A.51m		B. 510m	
	C.1490m 		D. 1510m		[B]
2.	mg‡KŠwYK †eMwewkó MwZ‡K -------- e‡j| (04-05)
	A. mg‡KŠwYK †eM	B. Amg‡KŠwYK †eM
	C. mge„Ëxq MwZ	D. Amge„Ëxq MwZ			[C]
3. 	GKwU gv‡e©j‡K 256 ft/sec. †e‡M Lvov Dc‡ii w`‡K wb‡¶c Kiv nj-KZ mg‡q m‡e©v”P D”PZvq †cŠuQ‡e? (05-06)
	A. 4 sec	B. 8 sec
	C. 12 sec	D. 16 sec	E. 20 sec
	Soln:[B]
4. 	f‚c„ô †_‡K Dc‡ii w`‡K wbw¶ß †Kvb e¯‘i me©vwaK D”PZv e¯‘wUi Avw` †e‡Mi ------- (05-06)
	A. mgvbycvwZK 	B. e¨¯ÍvbycvwZK	
	C. e‡M©i mgvbycvwZK 	D. eM©g~‡ji mgvbycvwZK 
	E. eM©g~‡ji e¨¯ÍvbycvwZK			[C]
5.	GKRb †jvK 49.0 ms-1 †e‡M GKwU ej‡K Lvov Dc‡ii w`‡K wb‡¶c Kij| ejwU KZ mgq k~‡b¨ _vK‡e? (07-08)
	A. 9.8 s	B. 9.5 s 
	C. 10 s	D. 10.5 s 	E. 9.9 s	[C]
6.	GKwU e¯‘‡K 98 m/s †e‡M Lvov Dc‡ii wb‡¶c Kiv nj| e¯‘wU me©vwaK KZ D”PZvq DV‡e? (08-09)
	A. 490m	B. 475m
	C. 590m	D. 575m	E. 690m	[A]
7.	GKwU nvZNwoi †m‡K‡Ûi KuvUvi ˆ`N©¨ 1.5cm n‡j Gi cÖv‡šÍi ˆiwLK †eM KZ? (08-09)
	A. 0.147 cm/s	B. 0.157 cm/s
	C. 0.167 cm/s	D. 0.177 cm/s
	E. 0.187 cm/s			[B]
8.	GKRb †L‡jvqvo 48 wgUvi/ †m‡KÛ †e‡M GKwU ej Lvov Dc‡ii w`‡K wb‡¶c K‡i| ejwU m‡e©v”P KZ Dc‡i DV‡e? (08-09)
	A. 120 wgUvi	B. 125 wgUvi
	C. 121.5 wgUvi	D. 117.5 wgUvi
	E. 117.55 wgUvi			[E]
9.	GKwU e¯‘‡K Lvov Dc‡ii w`‡K wb‡¶c Ki‡j, e¯‘wU Z¡i‡Yi gvb KZ n‡e? (08-09)
	A. 32 ms-2	B. 9.81 ms-2
	C. 9.81 ms-2	D. 9.8 ms-1
	E. 64 ms-2			[B]
10.	GKRb †jvK 48.0 ms1 †e‡M GKwU ej‡K Lvov Dc‡ii wb‡¶c Kij| ejwU KZ mgq k~‡b¨ _vK‡e? (09-10)
	A. 9.8s 	B. 8.8s 
	C. 10.5s	D. 9.5s  	E. 9.9s	[A]
11.	 50 m DuPz n‡Z GKwU cv_i‡K 2 ms1 †e‡M wb‡P †d‡j †`qv nj| cv_iwU f‚wg‡Z co‡Z KZ mgq jvM‡e? (10-11)
	A. 4.19s 	B. 5.19s 
	C. 6.19 s	D. 3.19s	E. 2.19s	[D]
12.	f‚wgi m‡½  †Kv‡Y AvbZ †Kvb Zj n‡Z GKwU e¯‘ co‡Z _vK‡j e¯‘i Z¡i‡Yi gvb KZ? (11-12)
	A. g 	B. g cos
	C. g sin	D. g tan	E. g cot	[C]
 kvnRvjvj weÁvb I cÖhyw³ wek¦we`¨vjq 
1.	GKwU e¯‘‡K 400 ms-1 †e‡M Ges 30 †Kv‡Y wb‡¶c Kiv nj| KLb e¯‘wU Avbyf‚wgK n‡e? (04-05)
	A.30s ci	B.20s ci	C. 40s ci	D.50s ci[B] 
2.	GKwU wegvb weaŸsmx Kvgv‡bi †Mvjv 400ms-1†e‡M Lvov Dc‡ii w`‡K wb‡¶c Kiv nq| evZv‡mi evav AMÖvn¨ K‡i †Mvjvi me©vwaK D”PZv Ges H D”PZvq DV‡Z AwZevwnZ mgq KZ n‡e? (05-06)
	A. 12.76km Ges 51.02sec	B. 81.6km Ges 4.1sec
	C. 8.16km Ges 40.82sec	D. 4.8km Ges 0.4sec[C]
3.	ˆiwLK †eM[image: ], †KŠwYK †eM [image: ] Ges Ae¯’vb †f±i [image: ] n‡j wb‡Pi †KvbwU mwVK? (06-07)
	A. [image: ]	B. [image: ]	C.[image: ]	D.[image: ]
	Soln:[B]
4.	GKwU e¯‘‡K Lvov Dc‡ii w`‡K 100 m/s †e‡M wb‡¶c Kiv n‡jv| e¯‘wU hLb 300m D”PZvq _vK‡e ZLb Gi †eM KZ?  (06-07)
	A. –64.25 m/s	B. 64.25 m/s
	C. 64.25 m/s	D. †KvbwUB bq		[C]
5.	[image: ]‡e‡M 45 wb‡¶cY †Kv‡Y GKwU e¯‘‡K k~‡Y¨ wb‡¶c Kiv n‡j, e¯‘wUi cvjøv n‡e- (07-08)
	A.16 m	B. 25 m	C.100 m	D. 50 m [B]
6.	†KŠwYK †eM  wb‡q r e¨vmv‡a©i e„ËvKvi c‡_ AveZ©gvbiZ GKwU KYvi †K›`ªgyLx Z¡iY wb‡Pi †KvbwU? (07-08)
	A.2/r	B. 2r	C. r2	D. r [B]
7.	20 ms-1 †e‡M Ges 30 wb‡¶cb †Kv‡Y GKwU e¯‘‡K k~‡Y¨ wb‡¶cKiv n‡jv| e¯‘wU m‡e©v”P †h D”PZvq DV‡e Zvi cwigvY- (07-08)
	A. 10.2 m	B. 20.4 m  	C. 40.8 m 	D. 5.1 m[D]
8.	9.8 m/s MwZ‡e‡M Ges 45 wb‡¶cb †Kv‡Y GKwU e¯‘‡K k~‡Y¨ wb‡¶c Kiv n‡jv| e¯‘wUi cvjøv KZ? (07-08)
	A. 1m	B. 3.13 m 	C. 9.8 m 	D. 96 m [C]
9.	Zzwg 10m/s †e‡M GKwU LvovDc‡i wb‡¶c K‡iQ Ges wVK GKB mg‡q GKwU ej 5mDci †_‡K wb‡P †Q‡o †`qv n‡q‡Q| †Kvb D”PZvq ej `ywU GKÎ n‡e?(g=10m/s2)(11-12)
	A. 2.50m	B. 3.00m
	C. 3.75m	D. 4.25m	E. 4.75m	[C] 
 ivRkvnx wek¦we`¨vjq 
1. 	GK LÛ cÖ¯Íi‡K 98ms-1 †e‡M Lvov Dc‡ii w`‡K wb‡¶c Kiv n‡j KZ¶Y a‡i GwU DV‡e? (05-06)
	A. ls	B. 98s	C. 10s	D. 11s
	Soln: [C]
2. 	GKwU †`qvj Nwoi †m‡K‡Ûi KvUvi ˆ`N©¨ 0.24m| Gi cÖv‡šÍi ˆiwLK †eM KZ? (05-06)
	A. 0.0251ms-1	B. 0.251ms-1
	C. 0.2051ms-1	D. 0.0315ms-1
	Soln: [A]
3.	Avbyf‚wg‡Ki mv‡_ KZ †Kv‡Y wb‡¶c Ki‡j cÖ‡¶c‡Ki R m‡e©v”P? (06-07)
	A.  = 90	B.  = 45	C.  = 0	D.  = 180
	Soln: [B]
4.	w¯’i Ae¯’vq 400 dzU Dci †_‡K GKLÛ cv_i †d‡j †`qv n‡j Gi AšÍ‡eM KZ dzU/†m. n‡e? (06-07)
	A.150	B. 195 	C. 200	D. 160
	Soln: [D]
5.	KZ †e‡M GKwU cÖ¯Íi LÛ‡K Lvovfv‡e D‡aŸ© wb‡¶c Ki‡j Dnv 19.6m D‡aŸ© DV‡e? (06-07)
	A. 19.6ms-1	B. 18.6 ms-1	C. 20.6 ms-1	D. 17.6 ms-1
	Soln: [A]
6.	GKRb †jvK 48.0ms-1 †e‡M GKwU ej Lvov Dc‡ii w`‡K wb‡¶c K‡i| ejwU KZ mgq k~‡b¨ _vK‡e? (06-07)
	A.7.6 sec	B. 6.1 sec	C. 3.5 sec	D. 9.8 sec
	Soln: [D]
7.	GKwU ej‡K 49 m/s †e‡M Lvov Dc‡ii w`‡K wb‡¶c Ki‡j ejwU wVK KZ mg‡qi Rb¨ ï‡b¨ _vK‡e?  (07-08)
	A. 5 s	B.15 sC.10 s	D. 20 s	[C]
8.	GKwU KYv 4.5 m e¨vmv‡a©i e„ËvKvi c‡_ cÖwZ wgwb‡U 225 evi AveZ©b K‡i| Gi ˆiwLK †eM KZ? (07-08)
	A. 18.84 ms1	B.30.81 ms1
	C. 122.72 ms1	D.105.975 ms1	[D]
9.	f‚-c„ô †_‡K Lvov Dc‡ii w`‡K wbw¶ß GKwU wµ‡KU ej 6 †m‡KÐ ci f‚-c„‡ô wd‡i Gj| D³ ¯’v‡b g Gigvb 10 wgUvi cÖwZ †m‡KÐ2 n‡j ejwU KZ wgUvi D”PZvq D‡VwQj? (07-08)
	A. 40	B. 45	C. 50	D. 35 	[B] 
10.	o MwZ‡Z Drw¶ß e¯Íyi me©vwaK D”PZvq †cŠQ‡Z AwZevwnZ mgq-(09-10)
	A. t =[image: ]	B. t =[image: ]	C. t =[image: ]	D. t =[image: ]
	Soln: [C]
11.	cÖ‡¶c‡Ki †¶‡Î †KvbwU wg_¨v bq? (13-14)
	A. evqyhy³ ¯’v‡b cÖw¶ß e¯‘i MwZc_ GKwU cive„Ë
	B.g me©`vB Lvov D×©gyLx wµqv K‡i
	C. Dj¤^‡eM me©`vB usin_vK‡e	D. me¸‡jvB wg_¨v	[A]
 Kzwgjøv wek¦we`¨vjq 
1.	GKwU cv_i GKwU UvIqv‡ii Qv` †_‡K †mvRvmywR Dc‡ii w`‡K †Qvov nj| cv_iwU 10 †m‡KÛ ci 51 m/s `ªæwZ‡Z gvwU‡Z coj| UvIqviwUi D”PZv KZ? (08-09)
	A. 10m 	B. 25m	C. 15m	D.20m
	Soln: [D] 
 Rvnv½xibMi wek¦we`¨vjq 
1.	†h Avw` †e‡M †Kvb cÖvm‡K k~‡b¨ wb‡¶c Kiv nq Zv‡K e‡j- (10-11)
	A. Avw`‡eM	B. wb‡¶cY †eM 	
	C. †KŠwYK †eM	D. †KvbwUB bh			[B]
2.	GKwU e¯‘‡K 40 m/s †e‡M Avbyf‚wg‡Ki mv‡_ 60 †Kv‡Y wb‡¶c Kiv nj| e¯‘wUi f‚wg‡Z AvNvZ Ki‡Z mgq jvM‡e- (11-12)
	A. 17s	B. 52.2s 	C. 7.07s	D. 5s	[C]
3.	u †e‡Mi Avbyf‚wg‡Ki mv‡_  †Kv‡Y cÖw¶ß KYvi e„nËg D”PZvq †cuŠQv‡bvi mgq KZ? (11-12)
	A. (u sin)	B. (u sin )/g	C. (u sin2)	D. (u cos )/g
	Soln: [B]
4.	GKwU KYv v †e‡M wbw¶ß n‡q gv‡bi Avbyf‚wgK cvjø& AwZµg Ki‡j Abyf‚wgK cvjøv n‡e e„nËg D”PZvi- (11-12)
	A. Pvi¸Y	B. wØ¸Y	C.[image: ]¸Y	D. A‡a©K[C] 
5.	GKwU e¯‘‡K 40 m/s †e‡M Avbyf~wgK‡Ki mv‡_ 60 †Kv‡Y wb‡¶c Kiv nj| e¯‘wU mev©waK D”PZvq DV‡Z mgq jvM‡e? ( 12–13)
	A. 53.30s	B. 3.53s	C. 53.2s	D. 50s	[B]
6.	GKwU e¯‘‡K 40 m/s †e‡M Avbyf~wgK‡Ki mv‡_ 60 †Kv‡Y wb‡¶c Kiv nj| e¯‘wU mev©waK D”PZv n‡e? (12-13)
	A. 61.22m	B. 22.61m	C. 50m	D. 60m	[A] 
7.	Avbyf‚wg‡Ki mv‡_ 30 †Kv‡Y f‚-c„ô †_‡K 50 m/s †e‡M GKwU ey‡jU †Qvuov nj| ey‡jUwU 50 m `~‡i Aew¯’Z GKwU †`qvj‡K KZ D”PZvq AvNvZ Ki‡e? (13-14)
	A. 30m		B. 50m
	C. 11.33m		D. 22.33m		[D] 
 iscyi wek¦we`¨vjq 
1.	GKwU e¯‘‡K 196 ms1†e‡M Lvov Dc‡ii w`‡K wb‡¶c Kiv n‡j 20s ci e¯‘wUi †eM KZ? (11-12)
	A. 1ms1		B. 5ms1
	C. 0ms1		D. 2ms1		[C]
2.	Lvov Dc‡ii w`‡K wbw¶ß e¯‘i DÌvbKvj- 
	A. cZbKv‡ji †P‡q †ewk nq	B. cZbKv‡ji †P‡q Kg nq
	C. cZbKv‡ji mgvb nq	D. ‡KvbwUB mwVK bq 	[C]
3.	†Kvb wbw`©ó mgq A‡šÍ GKwU Pjgvb e¯‘KYvi MwZ‡eM 15dzU/ †m‡KÛ Ges Gi 10 †m‡KÛ c‡i e¯‘wUi MwZ‡eM 45 ft/ †m‡KÛ nq| Z¡iY mylg n‡j Dc‡iv³ mg‡q AwZµvšÍ `~iZ¡- (11-12)
	A. 100dzU		B. 200dzU
[bookmark: _GoBack]	C. 300dzU		D. 400dzU		C

4
 (
evsjv
†jKPvi  # 09
) (
P
aragon
)

2
[image: ][image: ] (
c`v_©weÁvb
†jKPvi  # 0
1
)
[image: ][image: ]
image2.wmf
Q

r


image77.wmf
j

ˆ

i

ˆ

´


image78.wmf
k

ˆ


image79.wmf
k

ˆ

.

k

ˆ


oleObject17.bin

image80.wmf
j

ˆ

i

ˆ

´


image81.wmf
i

ˆ

j

ˆ

´


image82.wmf
)

k

ˆ

(

.

k

ˆ

-


oleObject18.bin

image83.wmf
A

r


image84.wmf
k

ˆ

2

j

ˆ

3

i

ˆ

6

+

-


oleObject2.bin

image85.wmf
B

r


image86.wmf
k

ˆ

j

ˆ

2

i

ˆ

2

+

+


image87.wmf
A

r


image88.wmf
B

r


image89.wmf
A

r


image90.wmf
B

r


image91.wmf
A

r


image92.wmf
k

ˆ

5

j

ˆ

4

i

ˆ

2

-

+


image93.wmf
B

r


image94.wmf
k

ˆ

3

j

ˆ

2

i

ˆ

+

+


image3.wmf
Q

P

R

r

r

r

+

=


image95.wmf
A

r


image96.wmf
B

r


image97.wmf
AB

B

.

A

r

r


image98.wmf
45

)

5

(

)

4

(

)

2

(

2

2

2

=

-

+

+


image99.wmf
14

)

3

(

)

2

(

)

1

(

2

2

2

=

+

+


image100.wmf
A

r


image101.wmf
B

r


image102.wmf
14

45

5

-


image103.wmf
3

6

sin

AB

=

q


oleObject19.bin

oleObject3.bin

image104.wmf
o

30

18

3

6

=

÷

÷

ø

ö

ç

ç

è

æ


image105.wmf
A

r


image106.wmf
B

r


image107.wmf
A

r


image108.wmf
B

r


image109.wmf
z

z

y

y

x

x

B

A

B

A

B

A

=

=


image110.wmf
k

ˆ

j

ˆ

i

ˆ

2

+

+


image111.wmf
k

ˆ

2

j

ˆ

a

2

i

ˆ

4

+

-


image112.wmf
y

y

x

x

B

A

B

A

=


image113.wmf
a

2

1

4

2

-

=


image4.wmf
Q

P

R

r

r

r

+

=


image114.wmf
A

r


image115.wmf
j

ˆ

i

ˆ

+


image116.wmf
k

ˆ

i

ˆ

2

B

+

=

r


oleObject20.bin

image117.wmf
j

ˆ

4

i

ˆ

a

C

+

=

r


image118.wmf
(

)

B

A

r

r

+


oleObject21.bin

image119.wmf
C

r


oleObject22.bin

image120.wmf
k

j

i

B

A

ˆ

ˆ

ˆ

3

+

+

=

+

r

r


image5.wmf
n

r

r

.

Ñ


oleObject23.bin

image121.wmf
j

ˆ

4

i

ˆ

a

C

+

=

r


image122.wmf
)

k

2

j

3

i

(6

F

^

^

^

+

-

=

®


image123.wmf
)

k

j

2

i

(2

r

^

^

^

-

+

=

®


image124.wmf
®

=

F

W


image125.wmf
®

r


image126.wmf
^

^

^

^

^

^

)

k

j

2

i

2

).(

k

2

j

3

i

6

(

-

+

+

-


image127.wmf
k

ˆ

3

j

ˆ

2

i

ˆ

5

A

-

+

=

r


image128.wmf
k

ˆ

9

j

ˆ

a

i

ˆ

15

B

-

+

=

r


image129.wmf
k

ˆ

j

ˆ

a

i

ˆ

2

A

+

+

=

r


oleObject4.bin

oleObject24.bin

image130.wmf
k

ˆ

2

j

2

i

ˆ

4

B

-

-

=

r


oleObject25.bin

image131.wmf
3

a

=


image132.wmf
(

)

N

k

ˆ

2

j

ˆ

3

i

ˆ

5

F

-

+

=


image133.wmf
(

)

m

k

ˆ

j

2

i

ˆ

3

r

+

-

=

r


oleObject26.bin

image134.wmf
AB

B

.

A

r

r


image135.wmf
AB

B

A

B

A

B

A

z

z

y

y

x

x

+

+


image136.wmf
i

ˆ


image6.wmf
n

r

div


oleObject27.bin

image137.wmf
÷

÷

÷

ø

ö

ç

ç

ç

è

æ

+

+

2

Z

2

y

2

x

A

A

A


image138.wmf
y

ˆ


oleObject28.bin

image139.wmf
÷

÷

÷

ø

ö

ç

ç

ç

è

æ

+

+

2

Z

2

y

2

x

A

A

A


image140.wmf
z

ˆ


oleObject29.bin

image141.wmf
÷

÷

÷

ø

ö

ç

ç

ç

è

æ

+

+

2

z

2

y

2

x

A

A

A


oleObject30.bin

image142.wmf
j

ˆ

i

ˆ

A

+

=

r


oleObject5.bin

image143.wmf
k

ˆ

j

ˆ

B

+

=

r


image144.wmf
q

=

cos

AB

B

.

A

r

r


image145.wmf
AB

B

.

A

r

r


image146.wmf
2

1


image147.wmf
÷

ø

ö

ç

è

æ

2

1


image148.wmf
j

ˆ

i

ˆ

A

+

=

r


image149.wmf
j

ˆ

i

ˆ

B

-

=

r


image150.wmf
q

=

cos

AB

B

.

A

r

r


image151.wmf
0

2

2

0

=

´


oleObject31.bin

image7.wmf
V

r

r

´

Ñ


image152.wmf
k

ˆ

j

ˆ

2

i

ˆ

2

A

+

+

=

r


image153.wmf
1

3

2

´


image154.wmf
3

2


image155.wmf
÷

ø

ö

ç

è

æ

3

2


image156.wmf
P

i

j

®

=

-

3

$

$


image157.wmf
®

P


image158.wmf
k

ˆ

2

j

ˆ

i

ˆ

2

A

+

-

=

r


image159.wmf
k

ˆ

2

j

ˆ

6

i

ˆ

3

B

+

-

=

r


image160.wmf
r

A


image161.wmf
r

B


oleObject6.bin

image162.wmf
A

r


image163.wmf
B

r


image164.wmf
A

B

.

A

r

r


image165.wmf
k

ˆ

j

ˆ

i

ˆ

2

A

+

+

=

r


image166.wmf
j

ˆ

2

i

ˆ

B

+

=

r


image167.wmf
B

r


image168.wmf
A

r


image169.wmf
B

r


image170.wmf
A

r


image171.wmf
5

4

5

2

2

B

B

.

A

=

+

=

r

r


image8.wmf
V

curl

r


image172.wmf
k

ˆ

2

j

ˆ

i

ˆ

2

A

+

+

=

r


image173.wmf
Y


image174.wmf
1

1

1

=


image175.wmf
Ù

Ù

Ù

-

-

=

k

1

1

j

0

1

i

2

B


image176.wmf
Ù

Ù

Ù

+

-

=

k

j

2

i

2

A


image177.wmf
®

®

®

B

A

.

B


image178.wmf
2

2

2

11

10

2

11

20

4

+

+

-

+


image179.wmf
15

13


image180.wmf
k

ˆ

2

j

ˆ

3

i

ˆ

6

B

+

-

=

r


image181.wmf
k

ˆ

j

ˆ

2

i

ˆ

2

A

+

+

=

r


oleObject7.bin

image182.wmf
7

8


image183.wmf
k

ˆ

3

j

ˆ

i

ˆ

3

A

+

-

=

r


image184.wmf
k

ˆ

2

j

ˆ

4

i

ˆ

B

+

-

=

r


image185.wmf
A

r


image186.wmf
B

r


image187.wmf
19

13


image188.wmf
;

k

2

j

2

i

B

;

k

j

i

2

A

^

^

^

^

^

^

+

+

=

+

-

=

®

®


image189.wmf
®

B


image190.wmf
®

A


image191.wmf
3

2


image9.wmf
w

r

r

r

2

=

´

Ñ

V


image192.wmf
a

+

+

cos

PQ

2

Q

P

2

2


oleObject32.bin

image193.wmf
a

+

a

cos

Q

P

sin

Q


image194.wmf
®

A


image195.wmf
®

B


image196.wmf
®

®

´

B

A


image197.wmf
®

A


image198.wmf
®

B


image199.wmf
®

®

´

B

A

 

2

1


image200.wmf
2

2

Q

P

+


oleObject8.bin

image201.wmf
2

a


image202.wmf
a

+

+

cos

PQ

2

Q

P

2

2


image203.wmf
a

+

a

cos

Q

P

sin

Q


image204.wmf
(

)

(

)

30

cos

15

10

2

15

10

2

2

´

´

+

+


image205.wmf
Q

P


image206.wmf
7

5


image207.wmf
X

r


oleObject33.bin

image208.wmf
Y

r


oleObject34.bin

image10.wmf
f

sin,

ln,

log,


image209.wmf
R

r


oleObject35.bin

image210.wmf
X

r


image211.wmf
Y

r


image212.wmf
4

3


image213.wmf
k

j

i

P

ˆ

5

ˆ

4

ˆ

2

-

+

=

r


image214.wmf
k

j

i

Q

ˆ

3

ˆ

2

ˆ

+

+

=

r


image215.wmf
°

51

.

78


image216.wmf
°

25

.

105


image217.wmf
°

49

.

11


oleObject9.bin

image218.wmf
°

49

.

101


image219.wmf
1

ˆ

ˆ

=

´

i

i


image220.wmf
0

ˆ

ˆ

=

´

j

i


image221.wmf
k

j

i

ˆ

ˆ

ˆ

=

´


image222.wmf
1

ˆ

ˆ

-

=

´

i

j


image223.wmf
B

A

r

r

,


image224.wmf
C

r


image225.wmf
B

A

C

r

r

r

´

=


image226.wmf
C

r


image227.wmf
A

r


image11.wmf
.

etc


image228.wmf
B

r


image229.wmf
A

r


image230.wmf
B

r


image231.wmf
A

r


image232.wmf
B

r


image233.wmf
N

5


image234.wmf
N

10


image235.wmf
N

5


image236.wmf
N

10


image237.wmf
N

15


oleObject10.bin

image238.wmf
N

20


image239.wmf
2

/

p


image240.wmf
4

/

p


image241.wmf
p


image242.wmf
p

2


image243.wmf
°

45


image244.wmf
°

60


image245.wmf
°

90


image246.wmf
°

120


image247.wmf
(

)

(

)

C

B

A

C

B

A

r

r

r

r

r

r

+

+

=

+

+


image12.wmf
(

)

(

)

(

)

k

ˆ

z

B

z

A

j

ˆ

y

B

y

A

i

ˆ

x

B

x

A

B

A

±

+

±

+

±

=

®

±

®


image248.wmf
°

120


image249.wmf
k

j

i

A

ˆ

ˆ

3

ˆ

2

-

+

=

r


image250.wmf
k

j

i

B

ˆ

2

ˆ

3

ˆ

6

+

-

=

r


image251.wmf
2

82

¢

°


image252.wmf
8

4

87

¢

°


image253.wmf
1

79

¢

°


image254.wmf
2

81

¢

°


image255.wmf
(

)

j

i

k

ˆ

ˆ

.

ˆ

+


image256.wmf
°

30


image257.wmf
°

90


image13.wmf
k

ˆ

A

j

ˆ

A

i

ˆ

A

R

Z

y

x

+

+

=

r


image258.wmf
°

120


image259.wmf
°

60


image260.wmf
°

130


image261.wmf
h

km

/

0

.

3


image262.wmf
°

30


image263.wmf
h

km

/

0

.

4


image264.wmf
km

0

.

2


image265.wmf
j

t

i

t

r

ˆ

3

ˆ

2

2

+

=

r


image266.wmf
j

t

i

ˆ

6

ˆ

2

+


image267.wmf
j

t

i

ˆ

2

ˆ

6

+


image14.wmf
2

z

2

y

2

x

A

A

A

R

+

+

=

r


image268.wmf
j

t

i

ˆ

2

ˆ

3

+


image269.wmf
N

k

j

i

F

ˆ

6

ˆ

3

ˆ

2

+

-

=

r


image270.wmf
j

i

ˆ

,

ˆ


image271.wmf
k

ˆ


image272.wmf
2

/

4

.

1

s

m


image273.wmf
2

/

57

.

1

s

m


image274.wmf
2

/

0

.

1

s

m


image275.wmf
2

/

0

.

7

s

m


image276.wmf
k

j

i

a

ˆ

ˆ

2

ˆ

+

+

=

r


image277.wmf
k

j

i

b

ˆ

4

ˆ

ˆ

3

-

+

=

r


image15.wmf
k

ˆ

j

ˆ

2

i

ˆ

3

A

+

-

=

r


image278.wmf
=

-

b

a

r

r

3

2


image279.wmf
114


image280.wmf
246


image281.wmf
110


image282.wmf
240


image283.wmf
k

j

i

P

ˆ

ˆ

3

ˆ

2

+

-

=

r


image284.wmf
k

j

Q

ˆ

5

ˆ

4

+

=

r


image285.wmf
A

r


image286.wmf
k

ˆ

 

 

j

ˆ

2

 

 

i

ˆ

+

+


image287.wmf
j

ˆ

i

ˆ

B

+

=

r


image16.wmf
k

ˆ

3

j

ˆ

4

i

ˆ

2

B

-

-

=

r


image288.wmf
2

3


image289.wmf
÷

ø

ö

ç

è

æ

2

7


image290.wmf
k

ˆ

j

ˆ

y

i

ˆ

2

+

+


image291.wmf
k

ˆ

2

j

ˆ

2

i

ˆ

4

-

-


image292.wmf
k

ˆ

4

j

ˆ

3

i

ˆ

2

A

-

+

=

r


image293.wmf
k

ˆ

8

j

ˆ

6

i

ˆ

x

B

-

+

=

r


image294.wmf
A

r


image295.wmf
B

r


image296.wmf
,

k

ˆ

j

ˆ

i

ˆ

A

+

+

=


image297.wmf
,

k

ˆ

2

j

ˆ

2

i

ˆ

2

B

+

+

=


image17.wmf
k

ˆ

2

j

ˆ

2

i

ˆ

C

+

+

-

=

r


image298.wmf
?

B

A

=

´


image299.wmf
k

ˆ

3

j

ˆ

3

i

ˆ

3

+

+


image300.wmf
k

ˆ

2

j

ˆ

2

i

ˆ

2

+

+


image301.wmf
)

k

ˆ

j

ˆ

i

ˆ

(

12

+

+


image302.wmf
p


image303.wmf
q


image304.wmf
r


image305.wmf
q


oleObject36.bin

image306.wmf
p


image18.wmf
C

B

A

,

C

r

r

r

r

+

+


oleObject37.bin

image307.wmf
r


oleObject38.bin

image308.wmf
P

r


image309.wmf
q

r


image310.wmf
r

r


image311.wmf
P

r


image312.wmf
q

r


image313.wmf
r

r


image314.wmf
P

r


image19.wmf
C

5

B

3

A

2

r

r

r

-

-


image315.wmf
q

r


image316.wmf
r

r


image317.wmf
P

r


image318.wmf
B

A

r

r

-

=


image319.wmf
B

A

r

r

´


image320.wmf
Ù

Ù

Ù

®

-

+

=

k

2

j

2

i

P


image321.wmf
Ù

Ù

Ù

®

+

+

=

k

3

2

j

2

i

3

Q


image322.wmf
®

P


image323.wmf
k

j

i

P

ˆ

5

ˆ

4

ˆ

2

-

+

=

r


image324.wmf
k

j

i

Q

ˆ

3

ˆ

2

ˆ

+

+

=

r


image20.wmf
(

)

3

9

2

)

2

(

)

1

(

C

2

2

2

=

=

+

+

-

=

r


image325.wmf
R


oleObject39.bin

image326.wmf
Q


oleObject40.bin

image327.wmf
P


oleObject41.bin

oleObject42.bin

oleObject43.bin

image328.wmf
P


oleObject44.bin

image21.wmf
C

B

A

r

r

r

+

+


oleObject45.bin

oleObject46.bin

oleObject47.bin

oleObject48.bin

image329.wmf
Q


oleObject49.bin

oleObject50.bin

image330.wmf
Q

P

R

r

r

r

-

=


image331.wmf
B

A

r

r

´


image332.wmf
B

.

A

r

r


image22.wmf
j

ˆ

4

i

ˆ

4

-


image333.wmf

oleObject51.bin

image334.wmf
k

ˆ

2

j

ˆ

i

ˆ

2

A

-

+

=

r


image335.wmf
A

r


image336.wmf
k

ˆ

3

j

ˆ

3

i

ˆ

3

A

+

+

=

r


image337.wmf
k

ˆ

3

j

ˆ

i

ˆ

2

B

-

+

=

r


image338.wmf
A

r


image339.wmf
B

r


image340.wmf
k

ˆ

5

j

ˆ

4

i

ˆ

2

A

-

+

=

r


image341.wmf
k

ˆ

3

j

ˆ

2

i

ˆ

B

+

+

=

r


image23.wmf
(

)

2

4

)

4

(

4

C

B

A

2

2

=

-

+

=

+

+

r

r

r


image342.wmf
B

A

r

r

+


image343.wmf
B

A

r

r

´


image344.wmf
B

.

A

r

r


image345.wmf
|

B

A

|

r

r

´


image346.wmf
j

ˆ

t

3

i

ˆ

t

4

r

2

-

+

=

r


image347.wmf
k

ˆ

2

j

ˆ

3

i

ˆ

6

A

+

-

=

r


image348.wmf
A

r


image349.wmf
31


image350.wmf
i

ˆ

B

,

k

ˆ

j

ˆ

A

=

+

=

r

r


image351.wmf
A

r


image24.wmf
C

5

B

3

A

2

r

r

r

-

-


image352.wmf
B

r


image353.wmf
A

r


image354.wmf
B

r


image355.wmf
A

r


image356.wmf
B

r


image357.wmf
A

r


image358.wmf
B

r


image359.wmf
k

ˆ

3

j

ˆ

2

i

ˆ

5

A

-

+

=

r


image360.wmf
k

ˆ

9

j

ˆ

a

i

ˆ

15

B

-

+

=

r


image361.wmf
k

ˆ

j

ˆ

3

i

ˆ

2

A

-

+

=

r


image25.wmf
(

)

(

)

(

)

k

ˆ

2

j

ˆ

2

i

ˆ

2

k

ˆ

3

j

ˆ

4

i

ˆ

2

3

k

ˆ

j

ˆ

2

i

ˆ

3

2

+

+

-

-

-

-

-

+

-


image362.wmf
k

ˆ

3

j

ˆ

2

i

ˆ

3

B

-

-

=

r


image363.wmf
B

B

A

r

r

v

).

(

+


image364.wmf
A

r


image365.wmf
B

r


image366.wmf
k

ˆ

3

j

ˆ

2

i

ˆ

5

A

-

+

=

r


image367.wmf
k

ˆ

6

j

ˆ

4

i

ˆ

a

B

-

+

=

r


image368.wmf
Q

P

r

r

^


image369.wmf
)

(

P

Q

P

r

r

r

´

´


image370.emf

image371.wmf
k

ˆ

5

j

ˆ

3

i

ˆ

2

A

-

+

=

r


image26.wmf
k

ˆ

j

ˆ

2

i

ˆ

5

-

-


image372.wmf
k

ˆ

10

j

ˆ

2

i

ˆ

m

B

+

+

=

r


image373.wmf
N

34


image374.wmf
N

8


image375.wmf
N

86


image376.wmf
N

15


image377.wmf
k

i

A

-

=

3


image378.wmf
j

i

B

2

+

=


image379.wmf
7

2

1


image380.wmf
17

2

1


image381.wmf
41

2

1


image27.wmf
C

5

B

3

A

2

r

r

r

-

-


image382.wmf
41


image383.wmf
(

)

C

B

.

A

r

r

r

´


image384.wmf
(

)

A

C

.

B

r

r

r

´


image385.wmf
®

A


image386.wmf
®

B


image387.wmf
k

ˆ

3

j

ˆ

2

i

ˆ

5

A

+

+

=

r


image388.wmf
k

ˆ

9

j

ˆ

a

i

ˆ

15

B

+

+

=

r


image389.wmf
K

ˆ

2

j

ˆ

6

i

ˆ

3

A

+

-

=

r


image390.wmf
K

ˆ

7

2

j

ˆ

7

6

i

ˆ

7

3

+

-


image391.wmf
K

ˆ

3

1

j

ˆ

i

ˆ

2

1

+

-


image28.wmf
30

)

1

(

)

2

(

)

5

(

2

2

2

=

-

+

-

+


image392.wmf
K

ˆ

7

3

j

ˆ

7

6

i

ˆ

7

2

+

-


image393.wmf
K

ˆ

j

ˆ

i

ˆ

+

+


image394.wmf
k

ˆ

4

j

ˆ

3

i

ˆ

4

A

-

+

=

r


image395.wmf
k

ˆ

3

j

ˆ

2

i

ˆ

8

B

-

-

=

r


image396.wmf
B

.

A

r

r


image397.wmf
k

j

j

A

ˆ

3

ˆ

2

ˆ

5

-

+

=


image398.wmf
a

k

j

a

i

B

;

ˆ

9

ˆ

ˆ

15

-

+

=


image399.wmf
A


image400.wmf
B


image401.wmf
k

ˆ

2

j

ˆ

3

i

ˆ

6

B

+

-

=

r


image29.wmf
OP

¾

®

¾


image402.wmf
k

ˆ

j

ˆ

2

i

ˆ

2

A

+

+

=

r


image403.wmf
Ù

Ù

Ù

-

+

=

k

5

j

3

i

2

A


image404.wmf
k

ˆ

10

j

ˆ

2

i

ˆ

m

B

+

+

=

r


image405.wmf
k

ˆ

9

j

ˆ

6

i

ˆ

3

+

-


image406.wmf
k

ˆ

3

j

ˆ

2

i

ˆ

+

-


image407.wmf
A

r


image408.wmf
B

r


image409.wmf
A

r


image410.wmf
B

r


image411.wmf
B

,

A

r

r


image30.wmf
k

ˆ

3

j

ˆ

2

i

ˆ

+

+


image412.wmf
C

r


image413.wmf
(

)

0

C

B

A

=

´

·

r

r

r


image414.wmf
(

)

0

C

B

A

=

·

·

r

r

r


image415.wmf
0

C

B

A

=

·

·

r

r

r


image416.wmf
0

C

B

A

=

´

´

r

r

r


image417.wmf
B

A

r

r

´


image418.wmf
A

r


image419.wmf
A

r


image420.wmf
B

r


image421.wmf
R

r


image31.wmf
j

ˆ

3

i

ˆ

4

A

-

=

r


image422.wmf
B

r


image423.wmf
k

ˆ

j

ˆ

a

i

ˆ

2

A

+

+

=


image424.wmf
k

ˆ

2

j

ˆ

2

i

ˆ

4

B

-

-

=


image425.wmf
P

r


image426.wmf
Q

r


image427.wmf
R

r


image428.wmf
R

r


image429.wmf
Q

P

r

r

>


image430.wmf
P

Q

r

r

>


image431.wmf
Q

P

r

r

=


image32.wmf
j

ˆ

8

i

ˆ

6

B

+

=

r


image432.wmf
r

r

a

b

ab

.

¹


image433.wmf
r

r

a

b

.

=

0


image434.wmf
r

r

a

b

´

=

0


image435.wmf
j

k

ˆ

ˆ

´


image436.wmf
i

ˆ


image437.wmf
jk


image438.wmf
j

i

ˆ

,

ˆ


image439.wmf
k

ˆ


image440.wmf
(

)

?

ˆ

ˆ

.

ˆ

=

´

k

j

i


image441.wmf
k

ˆ


image33.wmf
A

r


image442.wmf
k

j

i

A

ˆ

5

ˆ

3

ˆ

2

-

+

=

r


image443.wmf
j

i

a

B

ˆ

2

ˆ

+

=

r


image444.wmf
B

A

r

r

-

=


image445.wmf
B

A

r

r

´


image446.wmf
b

a

´


image447.wmf
b

.

a

r

r


image448.wmf
a

r


image449.wmf
b

r


image450.wmf
4

p


image451.wmf
2

p


image34.wmf
B

r


image452.wmf
N

29


image453.wmf
N

5

2


image454.wmf
N

52


image455.wmf
j

ˆ

i

ˆ

+


image456.wmf
k

ˆ

p

j

ˆ

i

ˆ

+

+


image457.wmf
4

p


image458.wmf
2

±


image459.wmf
j

ˆ

i

ˆ

-


image460.wmf
k

ˆ

j

ˆ

+


image461.wmf
k

ˆ

j

ˆ

3

i

ˆ

2

P

+

-

=

r


image35.wmf
B

A

r

r

+


image462.wmf
k

ˆ

j

ˆ

6

i

ˆ

3

Q

l

+

+

=

r


image463.wmf
k

2

j

4

i

3

A

ˆ

ˆ

ˆ

+

-

=

r


image464.wmf
k

3

j

2

i

6

B

ˆ

ˆ

ˆ

-

+

=

r


image465.wmf
k

30

j

2

i

8

ˆ

ˆ

ˆ

+

+


image466.wmf
k

2

j

3

i

6

ˆ

ˆ

ˆ

-

+


image467.wmf
k

ˆ


image468.wmf
3

5


image469.wmf
2

5


image470.wmf
)

C

B

(

A

C

)

B

A

(

r

r

r

r

r

r

+

+

=

+

+


image471.wmf
t

v

µ


image36.wmf
B

A

r

r

-


image472.wmf
=

t


image473.wmf
=

v


image474.wmf
2

t

h

µ


image475.wmf
]

[

L


image476.wmf
1

]

/

[

-

=

LT

T

L


image477.wmf
1

]

/

[

-

=

LT

T

L


image478.wmf
[

]

]

[

/

2

1

-

-

=

LT

T

LT


image479.wmf
]

[

]

][

[

2

2

-

-

=

MLT

LT

M


image480.wmf
[

]

[

]

[

]

2

2

2

-

-

=

T

ML

L

MLT


image481.wmf
[

]

[

]

3

2

2

2

/

-

-

=

T

ML

T

T

ML


image37.wmf
A

B

r

r

-


image482.wmf
[

]

2

2

-

T

ML


image483.wmf
[

]

[

]

[

]

[

]

[

]

2

3

1

2

2

/

-

-

-

=

T

L

M

M

M

L

MLT


image484.wmf
r

r

2

p


image485.wmf
°

45


image486.wmf
´


image487.wmf
´


image488.wmf
´

2

1


image489.wmf
´


image490.wmf
2


image491.wmf
w

r

v

=


image38.wmf
R

r


image492.wmf
dt

d

q

w

=


image493.wmf
dt

dr

V

=


image494.wmf
[

]

1

-

T


image495.wmf
[

]

1

-

LT


image496.emf
 

mg‡eM  

Z¡iY  

vt 

t  

Z¡iY  

mg‡eM  

k~b¨‡eM  

s  

t  

Z¡iY  


image497.emf

image498.wmf
±


image499.wmf
t

u

~

v


image500.wmf
V


image501.wmf
2

v

u

+


image39.wmf
|

R

|

R

r

ˆ

r

r

=


image502.wmf
2

2ms

10

20

t

u

-

=

=


image503.wmf
(

)

1

2

2

1

-

t

a


image504.wmf
)

1

1

2

(

a

2

1

-

´

´


image505.wmf
)

1

2

2

(

2

2

1

-

´

´

´


image506.wmf
1

1

2

t

s

2

2

´

=


image507.wmf
a

s

2


image508.wmf
2

2

2

´


image509.wmf
2

1


image510.wmf
÷

ø

ö

ç

è

æ

+

2

2

1

v

v


image511.wmf
vt

2

1

vt

vt

2

1

+

+


image40.wmf
®

A


image512.wmf
(

)

1

2

2

1

-

t

a


image513.wmf
t

t

m

n

m

n

S

S

t

t

-

-


image514.wmf
2

1


image515.wmf
5

7

20

28

-

-


image516.wmf
dt

ds


image517.wmf
dt

dv


image518.wmf
2

2

dt

s

d


image519.wmf
3

1


image520.wmf
3

2

3

t

t

x

-

=


image521.wmf
(

)

2

3

2

3

6

3

t

t

t

t

dt

d

dt

dx

v

-

=

-

=

=


image41.wmf
B

®


image522.wmf
(

)

0

2

3

2

6

2

=

-

´

=


image523.wmf
(

)

t

t

t

dt

d

dt

dv

a

6

6

3

6

2

-

=

-

=

=


image524.wmf
6

2

6

6

-

=

´

-

=


image525.wmf
L

L

®

+

=

j

t

i

t

r

2

3

2


image526.wmf
n

1


image527.wmf
3

x


image528.wmf
8

x


image529.wmf
3

04

.

0


image530.wmf
2

gt

2

1

ut

h

±

=


image531.wmf
2

gt

2

1

h

=


image42.wmf
h


image532.wmf
2

gt

2

1

ut

h

+

-

=


image533.wmf
2

1


image534.wmf
u

h


image535.wmf
h

¢


image536.wmf
2

)

u

h

(

g

2

1

h

-

=


image537.wmf
2

1


image538.wmf
2

6

8

.

9

2

1

´

´


image539.wmf
g

h

2


image540.wmf
s

67

.

2

15

40

=


image541.wmf
2

3


image43.wmf
A

B

A

B

®

®

®

®

´

´


image542.wmf
2

1


image543.wmf
6

19

8

9

2

2

.

.

´

´

=

gh


image544.wmf
300

8

9

2

100

2

2

2

´

´

-

=

-

.

gh

u


image545.wmf
2

2

1

gt

ut

h

+

=


image546.wmf
.)

(

4

.

78

4

8

.

9

2

1

4

0

2

Ans

m

h

 

 

=

´

´

+

´

=


image547.wmf
g

u

t

=


image548.wmf
g

u

t

=


image549.wmf
g

u

2

T

=


image550.wmf
g

2

u

H

2

=


image551.wmf
8

9

8

9

2

48

2

.

.

=

´

=

g

u


image44.wmf
k

ˆ

2

j

ˆ

i

ˆ

A

+

+

=

r


image552.wmf
g

2

u

H

2

=


image553.wmf
32

2

48

2

´

=


image554.wmf
ft

36

=


image555.wmf
g

2

sin 

 

v

o

2

o

a


image556.wmf
g

 

v

2

o


image557.wmf
g

2

 

sin

 

V

o

2

2

o

a


image558.wmf
g

sin 

 

 v

2

o

o

a


image559.wmf
g

u

2


image560.wmf
g

2

u

2


image561.wmf
2

R

max


image45.wmf
k

ˆ

j

ˆ

i

ˆ

2

B

+

+

=

r


image562.wmf
4

R


image563.wmf
R

T

9

.

4

2


image564.wmf
2

gt

2

1


image565.wmf
g

2

sin

u

H

2

2

q

=


image566.wmf
8

.

9

2

)

30

(sin

)

12

(

2

2

´

=

o


image567.wmf
g

v

R

2

o

max

=


image568.wmf
8

.

9

)

10

(

2


image569.wmf
8

.

9

100


image570.wmf
8

.

9

60

sin

19.62

g

2

sin

u

2

2

o

=

a


image571.wmf
H

R

=


image46.wmf
k

ˆ

j

ˆ

i

ˆ

2

R

-

+

=

r


image572.wmf
g

2

sin

u

g

2

sin

u

2

2

2

a

=

a


image573.wmf
4

tan

=

a


image574.wmf
o

76

4

tan

1

=

=

a

\

-


image575.wmf
m

20

4

R

max

=


image576.wmf
2

gt

2

1


oleObject52.bin

image577.wmf
ut


oleObject53.bin

image578.wmf
2

y

2

x

v

v

v

+

=


image579.wmf
x

y

v

v

tan

=

q


image47.wmf
C

,

B

,

A

r

r

r


image580.wmf
2

gt

2

1

h

=


image581.wmf
g

h

2


image582.wmf
8

.

9

5

.

1

2

´


image583.wmf
t

s


image584.wmf
s

10

8

.

9

490

2

g

h

2

t

=

´

=

=


image585.wmf
=

=

=

10

1500

t

s

v


image586.wmf
1

ms

150

-


image587.wmf
1

2


image588.wmf
0

x

V


image589.wmf
0

x

V


image48.wmf
R

r


image590.wmf
0

y

V


image591.wmf
495

.

26

)

2

.

5

(

)

98

.

25

(

v

v

2

2

2

y

2

x

=

+

=

+


image592.wmf
8

.

9

5736

.

0

40

35

sin

0

´

=

=

g

u

t


image593.wmf
r

r

v

2

2

w

=


image594.wmf
r

v

2


image595.wmf
a

v

2


image596.wmf
(

)

1

20

2


image597.wmf
r

v

2


image598.wmf
2

22

11

2

6

ms

10

31

.

9

10

2

.

5

)

10

20

.

2

(

-

-

´

=

´

´


image599.wmf
1

8

.

9

-

ms


image49.wmf
C

r


image600.wmf
s

5


image601.wmf
s

2


image602.wmf
s

3


image603.wmf
s

10


image604.wmf
m

45


image605.wmf
1

16

-

ms


image606.wmf
s

8

.

2


image607.wmf
s

4

.

0


image608.wmf
s

3


image609.wmf
s

1


image50.wmf
C

B

A

R

r

r

r

r

+

+

=


image610.wmf
kg

16


image611.wmf
kg

4


image612.wmf
kg

12


image613.wmf
kg

12


image614.wmf
1

4

-

ms


image615.wmf
J

96


image616.wmf
J

144


image617.wmf
J

288


image618.wmf
J

192


image619.wmf
1

10

-

ms


image51.wmf
C

r


image620.wmf
m

100


image621.wmf
1

20

-

ms


image622.wmf
2

67

.

0

-

ms


image623.wmf
2

5

.

1

-

ms


image624.wmf
2

5

.

2

-

ms


image625.wmf
2

0

.

6

-

ms


image626.wmf
mx

y

=


image627.wmf
2

2

2

a

y

x

=

+


image628.wmf
2

cx

bx

y

+

=


image629.wmf
1

49

-

ms


image52.wmf
)

B

A

(

R

r

r

r

+

-


image630.wmf
m

55

.

117


image631.wmf
m

120


image632.wmf
m

5

.

122


image633.wmf
m

115


image634.wmf
2

4

-

ms


image635.wmf
m

36


image636.wmf
m

72


image637.wmf
m

48


image638.wmf
m

96


image639.wmf
]

[

MLT


image53.wmf
k

ˆ

4

j

ˆ

i

ˆ

C

-

-

-

=

r


image640.wmf
]

[

1

-

MLT


image641.wmf
]

[

1

T

ML

-


image642.wmf
]

[

2

T

ML


image643.wmf
2

4

-

ms


image644.wmf
s

6


image645.wmf
s

m

/

12


image646.wmf
s

m

/

24


image647.wmf
s

m

/

4


image648.wmf
s

m

/

10


image649.wmf
]

[

2

T

ML


image54.wmf
|

C

|

C

c

ˆ

r

r

=


image650.wmf
]

[

2

LT

M


image651.wmf
]

[

2

-

MLT


image652.wmf
]

[

1

-

MLT


image653.wmf
s

m

/

40


image654.wmf
°

60


image655.wmf
s

17


image656.wmf
s

07

.

7


image657.wmf
s

2

.

52


image658.wmf
s

5


image659.wmf
2

22

-

ms


image55.wmf
)

k

ˆ

4

j

ˆ

i

ˆ

(

2

3

1

-

-

-


image660.wmf
m

44


image661.wmf
1

45

-

ms


image662.wmf
1

44

-

ms


image663.wmf
1

5

.

44

-

ms


image664.wmf
1

5

.

43

-

ms


image665.wmf
1

0

.

48

-

ms


image666.wmf
)

8

.

9

(

2

-

=

ms

g


image667.wmf
m

55

.

116


image668.wmf
m

55

.

117


image669.wmf
m

55

.

118


image56.wmf
k

ˆ

j

ˆ

2

i

ˆ

+

+


image670.wmf
m

55

.

119


image671.wmf
1

98

-

ms


image672.wmf
m

200


image673.wmf
m

25


image674.wmf
m

50


image675.wmf
m

75


image676.wmf
m

100


image677.wmf
cm

7

.

1


image678.wmf
sec

/

178

.

0

cm


image679.wmf
sec

/

78

.

1

cm


image57.wmf
k

ˆ

2

j

ˆ

i

ˆ

2

+

+


image680.wmf
sec

/

8

.

17

cm


image681.wmf
sec

/

178

cm


image682.wmf
m

10


image683.wmf
m

20


image684.wmf
2

8

-

ms


image685.wmf
2

10

-

ms


image686.wmf
2

15

-

ms


image687.wmf
2

20

-

ms


image688.wmf
1

100

-

ms


image689.wmf
m

298


image58.wmf
k

ˆ

2

j

ˆ

i

ˆ

2

k

ˆ

j

ˆ

2

i

ˆ

R

+

+

+

+

+

=


image690.wmf
1

6

.

64

-

ms


image691.wmf
1

3

.

64

-

ms


image692.wmf
1

5

.

64

-

ms


image693.wmf
1

2

.

64

-

ms


image694.wmf
1

8

.

9

-

ms


image695.wmf
s

4


image696.wmf
s

5


image697.wmf
s

2


image698.wmf
s

12


image699.wmf
°

30


oleObject11.bin

image700.wmf
m

8

.

9


image701.wmf
1

4

.

10

-

ms


image702.wmf
1

8

.

9

-

ms


image703.wmf
1

6

.

12

-

ms


image704.wmf
1

4

.

2

-

ms


image705.wmf
2

/

8

.

8

s

ft


image706.wmf
2

/

4

.

6

s

ft


image707.wmf
2

/

2

.

3

s

ft


image708.wmf
2

/

8

.

9

s

ft


image709.wmf
2

4

-

ms


image59.wmf
k

ˆ

3

j

ˆ

3

i

ˆ

3

R

+

+

=


image710.wmf
1

4

10

89

.

1

-

-

´

s

rad


image711.wmf
1

8

10

81

.

2

-

-

´

s

rad


image712.wmf
1

8

10

5

.

2

-

-

´

s

rad


image713.wmf
1

4

10

45

.

1

-

-

´

s

rad


image714.wmf
1

20

-

ms


image715.wmf
°

30


image716.wmf
m

2

.

10


image717.wmf
m

4

.

20


image718.wmf
m

8

.

40


image719.wmf
m

1

.

5


oleObject12.bin

image720.wmf
t

3

t

3

1

s

3

+

=


image721.wmf
[

]

2

LT

-


image722.wmf
[

]

1

LT

-


image723.wmf
[

]

LT


image724.wmf
[

]

2

LT


image725.wmf
2

v

u

+


image726.wmf
uv


image727.wmf
÷

ø

ö

ç

è

æ

+

v

u

1

1

/

2


image728.wmf

oleObject54.bin

image60.wmf
3

3

3

3

3

R

2

2

2

=

+

+

=


image729.wmf
3

100


image730.wmf
7

150


image731.wmf
3

200


image732.wmf
3

250


image733.wmf
2

p


image734.wmf
v

r


image735.wmf
w

r


image736.wmf
r

r


image737.wmf
v

r

r

r

r

´

=

w


image738.wmf
r

v

r

r

r

´

w

=


image1.wmf
P

r


oleObject13.bin

image739.wmf
w

´

=

r

r

r

r

v


image740.wmf
w

´

=

r

r

r

v

r


image741.wmf
1

ms

g

5

-


image742.wmf
g

o

n

2


image743.wmf
g

o

2

n


image744.wmf
g

o

n


image745.wmf
g

o

n


image746.wmf
5

8


image61.wmf
=

r

ˆ


image62.wmf
R

R

r

r


image63.wmf
3

3

k

ˆ

3

j

ˆ

3

i

ˆ

3

+

+


image64.wmf
(

)

k

ˆ

j

ˆ

i

ˆ

3

1

+

+


oleObject14.bin

image65.wmf
k

ˆ

12

j

ˆ

6

i

ˆ

4

R

+

-

=

r


image66.wmf
k

ˆ

7

6

j

ˆ

7

3

i

ˆ

7

2

+

-


image67.wmf
B

.

A

r

r


oleObject15.bin

oleObject1.bin

image68.wmf
B

A

r

r

´


oleObject16.bin

image69.wmf
z

y

x

z

y

x

B

B

B

A

A

A

k

ˆ

j

ˆ

i

ˆ


image70.wmf
1

k

ˆ

.

k

ˆ

j

ˆ

.

j

ˆ

i

ˆ

.

i

ˆ

=

=

=


image71.wmf
0

k

ˆ

k

ˆ

j

ˆ

j

ˆ

i

ˆ

i

ˆ

=

´

=

´

=

´


image72.wmf
k

ˆ

j

ˆ

i

ˆ

=

´


image73.wmf
j

ˆ

i

ˆ

k

ˆ

=

´


image74.wmf
i

ˆ

k

ˆ

j

ˆ

=

´


image75.wmf
k

ˆ

i

ˆ

j

ˆ

-

=

´


image76.wmf
2

2

B

A

B

.

A

r

r

r

r

´

+


image747.emf

image748.png




