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eq \o((((,cÖkœ(1) 4kg f‡ii GKwU k³ cv_i 5m DuPz n‡Z gvwU‡Z †cuvZv GKwU †jvnvi i‡Wi Dci Lvovfv‡e coj| d‡j †jvnvi iWwU gvwUi †fZi AviI 10cm cÖ‡ek Kij|
[XvKv K‡jR,XvKv]

K.
msi¶Ykxj ej Kv‡K e‡j?
1

L.
MwZkw³ I fi‡e‡Mi ga¨Kvi m¤úK© e¨vL¨v Ki|
2

M.
gvwUi Mo cÖwZ‡iva ej KZ?
3

N.
DÏxc‡K ewY©Z NUbvwU KvR kw³ Dccv`¨ mg_©b K‡i wK? MvwYwZKfv‡e e¨vL¨v Ki|
4

1 bs cÖ‡kœi DËi

eq \o((,K) †h e‡ji †¶‡Î ‡Kv‡bv e¯‘‡K m¤ú~Y© c_ GKevi Nywi‡q Avw` Ae¯’v‡b wdwi‡q Avb‡j H ej KZ…©K K…ZKvR k~b¨ nq Zv‡K msi¶Ykxj ej e‡j| 

eq \o((,L) Avgiv Rvwb, e¯‘i fi m Ges MwZ‡eM v n‡j

MwZkw³, Ek =  eq \f(1,2) mv2 =  eq \f(1,2) 

 eq \f((mv)2,m) =  eq \f(1,2) 

 eq \f(p2,m) (GLv‡b, p = fi‡eM)

myZivs, †Kv‡bv e¯‘i MwZkw³ Gi fi‡e‡Mi e‡M©i mgvbycvwZK| BnvB wb‡Y©q m¤úK©

eq \o((,M) †`Iqv Av‡Q,
cv_‡ii fi, m = 4kg 


cv_‡ii †gvU AwZµvš— D”PZv, h = 5m + 10 cm



= 5.1 m

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8 ms(2
†ei Ki‡Z n‡e, gvwUi Mo cÖwZ‡iva ej, F = ?

cv_‡ii wefekw³i cwieZ©b, (Ep = mgh


= 4 kg ( 9.8 ms(2 ( 5. 1m 


= 199.92 J

gvwUi cÖwZ‡iva ej Øviv GB cwigvY FYvÍK KvR m¤úbœ n‡e|

( F ( i‡Wi miY = 199.92J

ev, F =  eq \f(199.92 J, 0.1 m) = 1999.2 N (Ans.) 
eq \o((,N) GLv‡b, gvwUi Mo cÖwZ‡iva ej, F = 1999.2 N

cÖwZ‡iva e‡ji cÖ‡qvM we›`yi miY, x = 10 cm = 0.1m

( cÖwZ‡iva e‡ji wei“‡× K…ZKvR, W = Fx = 199.92 N ( 0.1m 


= 199.92J

cv_iwUi MwZkw³i cwieZ©b = wefe kw³i cwieZ©b, (Ep = mg (h + 
myZivs, e¨wqZ kw³ = K…ZKvR, BnvB KvR-kw³ Dccv`¨| 

AZGe, DÏxc‡K ewY©Z NUbvwU KvR-kw³ Dccv`¨ mg_©b K‡i|  

[image: image16.wmf]
eq \o((((,cÖkœ(2) 

60 kg f‡ii GKRb e¨w³ 20 kg ‡evSv wb‡q AD c‡_ D we›`y‡Z DV‡jv| DÏxc‡Ki Av‡jv‡K wb‡Pi cÖkœ¸‡jvi DËi `vI|

[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv]

K.
Kg©`¶Zv Kx?
1

L.
cÖZ¨qbx ej Øviv K…ZKvR abvÍK I FYvÍK DfqB n‡Z cv‡iÑ e¨vL¨v Ki|
2

M.
AD c‡_ †evSvwU Zzj‡Z K…ZKv‡Ri cwigvY KZ?
3

N.
†jvKwUi D we›`y‡Z †cuŠQv‡Z †Kvb c_ mnR n‡eÑ MvwYwZK we‡k­lYmn gZvgZ `vI|
4

2 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv h‡š¿i jf¨ Kvh©Ki kw³ I †gvU cÖ`Ë kw³i AYycvZ‡K Gi Kg©`¶Zv e‡j| 

eq \o((,L) cÖZ¨qbx ej Øviv K…ZKvR abvÍK I FYvÍK DfqB n‡Z cv‡i| D`vniY wn‡m‡e, cÖv‡š— fihy³ †`vjvqgvb w¯úÖs Gi K_v aiv hvK| w¯úÖswUi fi hLb mvg¨ve¯’vb n‡Z ( MwZ RoZvi Kvi‡Y) we¯—v‡ii cÖvš—we›`yi w`‡K †h‡Z _v‡K ZLb cÖZ¨qbx  e‡ji w`K nq f‡ii Ae¯’vb n‡Z mvg¨ve¯’v‡bi w`‡K, wKš‘ H gyn~‡Z© ¶z`ªvwZ¶z`ª miY N‡U mvg¨ve¯’vb n‡Z we¯—v‡ii cÖv‡š—i w`‡K ( A_©vr cÖZ¨qbx e‡ji wecix‡Z)| ZvB W =  eq \o((,F) . eq \o((,s) = Fscos180( = (Fs m~Îvbymv‡i G‡¶‡Î cÖZ¨qbx ej Øviv FYvÍK KvR m¤úbœ nq| wKš‘ fiwU hLb mvg¨ve¯’v‡bi w`‡K †h‡Z _v‡K, ZLb cÖZ¨qbx ej  Ges mi‡Yi w`K Awfbœ nIqvq cÖZ¨qbx ej Øviv abvÍK KvR m¤úbœ nq|

eq \o((,M) †`Iqv Av‡Q,

†gvU fi, m = 60 kg + 20 kg = 80 kg

†h‡Kv‡bv c‡_B DVv †nvK bv †Kb AwZµvš— Dj­¤^ D”PZv, h = 3m

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8 ms(2
†ei Ki‡Z n‡e, K…ZKv‡Ri cwigvY, W = ?

Avgiv Rvwb, W = mgh = 80 kg ( 9.8 ms(2 ( 3m = 2352 J (Ans.) 
eq \o((,N) †evSvmn †jvKwUi IRb,  W = mg = 80 kg ( 9.8 ms(2= 784 N

DA Zj eivei W- Gi Dcvsk = W cos (90( ( 45()


= 784N ( 0.707 = 554.3 N

DC Zj eivei W-Gi Dcvsk = W cos (90( ( 30()


= 784 N ( cos60( = 392 N

Zvn‡j, H †evSvwU mn †jvKwU AvbZ Zj †e‡q mg‡e‡M DV‡Z PvB‡j AD Z‡ji †¶‡Î cv Øviv Zj eivei b~¨bZg 554.3N gv‡bi ej cÖ‡qvM Ki‡Z n‡e Ges CD Z‡ji †¶‡Î 392 N gv‡bi ej cÖ‡qvM Ki‡Z n‡e|

†h‡nZz, 392N < 554.3 N

myZivs, †jvKwUi D we›`y‡Z †cuŠQv‡Z CD c‡_ mnRZi n‡e|

eq \o((((,cÖkœ(3) GKwU cvwbc~Y© nvD‡Ri MfxiZv 14m Ges e¨vm 2.2m| GKwU cv¤ú nvDRwU‡K 24  wgwb‡U cvwb k~b¨ Ki‡Z cv‡i| D³ Kv‡R 1 H.P ¶gZvi AviI GKwU cv¤ú hy³ Kiv n‡jv|

[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
RoZvi åvgK Kx?
1

L.
¸wj Qyuo‡j e›`yK †cQ‡bi w`‡K av°v †`q †Kb?
2

M.
cv¤úwUi ¶gZv wbY©q Ki|
3

N.
wØZxq cv¤úwU hy³ Kivq D³ Kv‡R KZ mgq mvkÖq n‡e Zv we‡k­lY Ki| 
4

3 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv wbw`©ó mij‡iLv †_‡K †Kv‡bv `„p e¯‘i cÖ‡Z¨KwU KYvi j¤^ `~i‡Z¡i Ges G‡`i cÖ‡Z¨‡Ki f‡ii ¸Yd‡ji mgwó‡K H mij‡iLvi mv‡c‡¶ H e¯‘i RoZvi åvgK e‡j|

eq \o((,L) ¸wj †Qvovi c~‡e© e›`yK Ges ¸wji mw¤§wjZ fi‡eM k~b¨| G‡`i g‡a¨ wµqv cÖwZwµqvi d‡j ¸wjwU †ewi‡q Av‡m Z‡e evB‡i †_‡K Z…Zxq †Kv‡bv c¶ G‡`i Ici ej cÖ‡qvM K‡i bv| ZvB fi‡e‡Mi msi¶Y m~Îvbymv‡i, ¸wj †Quvovi ciI G‡`i mw¤§wjZ fi‡eM ev fi‡e‡Mi mgwó k~b¨ n‡Z n‡e| G‡¶‡Î ¸wji fi‡eM m¤§yLw`‡K nIqvq e›`yK †cQb w`‡K fi‡eM cÖvß nq| GKvi‡YB ¸wj Quyo‡j e›`yK †cQ‡bi w`‡K av°v †`q|  

eq \o((,M) †`Iqv Av‡Q, 
cvwbc~Y© nvD‡Ri MfxiZv, L = 14m 


Ges e¨vm, D = 2.2m 


mgqKvj, t = 24 min = 24 ( 60 sec = 1440 sec 

Rvbv Av‡Q,
cvwbi NbZ¡, ( = 1000 kgm–3 


Ges AwfKl©R Z¡iY, g = 9.8 ms–2 

†ei Ki‡Z n‡e, cv¤úwUi ¶gZv, P = ? 

nvD‡Ri m¤ú~Y© cvwbi AvqZb, V =  eq \f(1,4) ( D2 L 

=  eq \f(1,4)  ( 3.1416 ( (2.2m)2 ( 14 m = 53.22m3 

Ges fi, m = V( = 53.22m3 ( 1000 kgm–3 = 53220kg 

cvwb D‡Ëvj‡bi Mo D”PZv, h =  eq \f(L,2)  =   eq \f(14m,2)  = 7m 


= 2535.34 Watt (Ans.) 
eq \o((,N) DÏxc‡Ki 1g cv‡¤úi ¶gZv, P1 = 2535.34 Watt 


=   eq \f(2535.34,746)   HP = 3.4 HP 

wØZxq cv‡¤úi ¶gZv, = 1HP

( wØZxq †¶‡Î, †gvU cÖhy³ ¶gZv, P2 = 3.4HP + 1 HP = 4.4 HP 

cÖ_g cv¤ú e¨env‡i cvwbk~b¨ Ki‡Z mgq jv‡M, t1 = 24 min

`yBwU cv¤ú GKmv‡_ e¨env‡i cvwbk~b¨ Ki‡Z t2 cwigvY mgq jvM‡j,

( mg‡qi mvkÖq n‡e = t1 – t2

= 24 min – 18.55 min


= 5.45min  = 5min 27 sec 
eq \o((((,cÖkœ(4) 60kg f‡ii GK e¨w³ 5kg f‡ii GKwU e¯‘ wb‡q cÖwZwU 20cm Ges 150 wU wmwo †e‡q Qv‡` D‡V| G‡Z Zvi mgq jv‡M 3min| AmZK©Zv emZ D³ e¯‘wU Qv‡`i Dci †_‡K wb‡P c‡o †Mj|
[mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv]

K.
Kg©`¶Zv wK?
1

L.
Nl©Yej †Kvb ai‡bi ej e¨vL¨v Ki|
2

M.
D³ e¨w³i ¶gZv wbY©q Ki|
3

N.
DÏxc‡Ki e¯‘wU kw³i msi¶Y m~Î‡K mg_©b K‡i wKbv-MvwYwZKfv‡e we‡k­lY Ki|
4

4 bs cÖ‡kœi DËi

eq \o((,K)  †Kv‡bv hš¿ n‡Z cÖvß jf¨ Kvh©Ki ¶gZv Ges h‡š¿ cÖ`Ë †gvU ¶gZvi AbycvZ‡K Gi Kg©`¶Zv e‡j|

eq \o((,L) Nl©Y ej n‡jv Amsi¶Ykxj ej| 

Nl©Y e‡ji †¶‡Î †Kv‡bv e¯‘‡K †h‡Kv‡bv c‡_ Nywi‡q Avw` Ae¯’v‡b Avbv n‡j Nl©Y ej Øviv K…ZKvR k~b¨ nq bv| KviY Nl©Y ej me©`v e¯‘i MwZi wecix‡Z wµqv K‡i, d‡j Nl©Y Øviv K…ZKvR FYvÍK, A_©vr Nl©Y e‡ji †¶‡Î kw³i AcPqg~jK cÖfve n‡Z gy³ bq| Giƒc †¶‡Î †Kv‡bv e¯‘‡K GK Ae¯’vb n‡Z Aci Ae¯’v‡b Avbv n‡j ej Øviv K…ZKvR kyay Avw` I P‚ovš— Ae¯’v‡bi Ici bq eis MwZc‡_i IciI wbf©i K‡i| G mKj ˆewkó¨ n‡jv Amsi¶Ykxj e‡ji ˆewkó¨| GKvi‡Y Nl©Y ej GKwU Amsi¶Ykxj ej| 

eq \o((,M)  †`Iqv Av‡Q,

e¯‘mn e¨w³i fi, m = 60kg + 5kg = 65kg 

AwZµvš— D”PZv, h = 20cm ( 150 = 3000 cm = 30 m

mgqKvj, t = 3min = 3 ( 60sec = 180 sec 

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms–2 

†ei Ki‡Z n‡e, D³ e¨w³i ¶gZv, P = ?

Avgiv Rvwb, P =  eq \f(mgh,t)  =   eq \f(65kg ( 9.8ms–2 ( 30m,180sec) 

= 106.2 Watt (Ans.)
eq \o((,N) DÏxc‡Ki e¯‘wUi fi, m = 5kg 

cZbKv‡ji we‡ePbvq, Gi Avw` D”PZv, h = 30m 

D³ D”PZvq Gi wefekw³, Ep = mgh 


= 5kg ( 9.8ms–2 ( 30m = 1470J 

Ges m‡e©v”P D”PZvq e¯‘wU gyn~Z©Kv‡ji Rb¨ w¯’i wQj weavq H Ae¯’v‡b Gi MwZkw³, Ek = 0J

( m‡e©v”P D”PZvq e¯‘wUi †gvU kw³, E = Ep + Ek 


= 1470J + 0J = 1470J 

f‚wg ¯úk© Kivi gyn~‡Z© Gi D”PZv k~b¨ nIqvq G Ae¯’v‡b Gi wefe kw³, E(p = mg ( 0 = 0J 

Ges f‚wg ¯úk© Kivi gyn~‡Z© Gi MwZ‡eM v n‡j,

( f‚wg ¯úk© Kivi gyn~‡Z© e¯‘wUi †gvU kw³, E( = Ep( + Ek( 


= 0J + 1470J = 1470J 

e¯‘wUi cZbKv‡j m‡e©v”P I me©wbæ we›`y‡Z †gvU kw³ mgvb nIqvq Bnv ¯úó †h, DÏxc‡Ki e¯‘wU kw³i msi¶Y m~Î‡K mg_©b K‡i|

eq \o((((,cÖkœ(5) †mvnvb‡`i evmvq f‚-Mf©¯’ cvwbi wiRvf©vi ˆ`N©¨ 6m, cÖ¯’ 5m Ges MfxiZv 4m| wiRvf©viwU A‡a©K cvwbc~Y© Av‡Q| f‚-c„ô †_‡K 20m Dc‡i Qv‡`i U¨vs‡K cvwb †Zvjvi Rb¨ 10kW Gi GKwU cv¤ú e¨envi Kiv nq| cv¤úwUi `¶Zv 80%|

[knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv]

K.
msi¶Ykxj ej Kx?
1

L.
eµc‡_ mvB‡Kj Av‡ivnx‡K †n‡j _vK‡Z nq †Kb?
2

M.
wiRvf©vi †_‡K 1 litre cvwb Qv‡` DVv‡Z KZ kw³ e¨q n‡e?
3

N.
wiRvf©vi cwi®‹vi Kivi Rb¨ m¤ú~Y© cvwb Qv‡` DVv‡Z KZ mgq jvM‡e e‡j Zzwg g‡b Ki? MvwYwZK we‡k­lY `vI|
4

5 bs cÖ‡kœi DËi

eq \o((,K) †h e‡ji †¶‡Î †Kv‡bv e¯‘‡K †h †Kv‡bv c‡_ Nywi‡q Avw` Ae¯’v‡b Avbv n‡j H ej Øviv K…ZKvR k~b¨ nq Zv‡K msi¶Ykxj ej e‡j|

eq \o((,L) eµ c‡_ ev e„ËvKvi c‡_ Pjvi mgq cÖ‡qvRbxq gv‡bi †K›`ªgyLx e‡ji †hvMvb w`‡Z nq| G iKg c‡_ †mvRv †_‡K mvB‡Kj Pvjv‡j H †K›`ªgyLx e‡ji †hvMvb †`Iqv hvq bv| ZvB e„ËvKvi c‡_ mvB‡Kj Pvjv‡bvi mgq †mvRv _vKv hvq bv| Av‡ivnxm‡gZ mvB‡KjwU euvKv _vKvq iv¯—vi Ici mvB‡K‡ji Uvqvi AvbZfv‡e wµqv ej cÖ‡qvM K‡i| G‡Z iv¯—vI mvB‡K‡ji Ici AvbZfv‡e cÖwZwµqv ej cÖ‡qvM K‡i| G e‡ji Abyf‚wgK Dcvsk cÖ‡qvRbxq †K›`ªgyLx e‡ji †hvMvb †`q| ZLb e„ËvKvi ev eµc‡_ mvB‡KjwUi c‡¶ Pjv m¤¢eci nq|

eq \o((,M) †`Iqv Av‡Q, 
cvwbi fi, m = 1 Litre = 1kg

cvwb D‡Ëvj‡bi D”PZv, h = f‚c„ô n‡Z Qv‡`i U¨vs‡Ki D”PZv + 

f‚-c„ô n‡Z wiRvf©vi-Gi cvwbi gy³ c„‡ôi MfxiZv

= 20m +  eq \f(wiRvf©vi Gi MfxiZv, 2) = 20m +   eq \f(4m,2)  = 22m 

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms–2 


= 1kg ( 9.8ms–2 ( 22 m = 215.6J (Ans.)
eq \o((,N) wiRvf©viwU A‡a©K cvwbc~Y© Av‡Q| ZvB Gi m¤ú~Y© cvwb Qv‡` DVv‡Z †M‡j,

cvwb D‡Ëvj‡bi Mo D”PZv, h = 20m +  eq \f(3,4) ( wiRvf©vi Gi MfxiZv [(wiRvf©viwU A‡a©Kc~Y©]  = 20m + 0.75 ( 4m = 23m 

wiRvf©vi G cvwbi AvqZb, V = 6m ( 5m (  eq \b(\f(1,2) ( 4m)  = 60m3 

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8 ms–2 

( D³ cvwb Qv‡` Zzj‡Z e¨wqZ kw³, E = mgh

= 60000kg ( 9.8ms–2 ( 23m = 1.3524 ( 107J 

D³ †gvU‡ii Aš—gy©Lx ¶gZv, Pin = 10kW 

( ewngyLx ev Kvh©Ki ¶gZv Pout = ( Pin = 80% ( 10kW = 8kW = 8000W 

H cvwb DVv‡Z t cwigvY mgq jvM‡j, 

Pout =   eq \f(mgh,t)  

( t =   eq \f(mgh,Pout)  =   eq \f(1.3524 ( 107J,8000W) = 1690.5 sec 



= 28.175 min



= 28 min 11 sec 

myZivs, wiRvf©vi cwi®‹vi Kivi Rb¨ m¤ú~Y© cvwb Qv‡` DVv‡Z 28 min 11sec mgq jvM‡e|
eq \o((((,cÖkœ(6) 1500kg f‡ii GKwU Mvwo f‚wgi mv‡_ 30( †Kv‡Y AvbZ GKwU iv¯—v a‡i 25m/s †e‡M bvgvi mgq Mvwoi PvjK †eªK Kivq MvwowU 50m `~iZ¡ AwZµg Kivi ci AvbZ iv¯—vi Dci †_‡g †Mj| f‚wg n‡Z AvbZ Z‡ji kxl© we›`yi D”PZv 56.88775m.

[miKvwi AvwRRyj nK K‡jR, e¸ov]

K.
f‡ii GKK 1 wK‡jvMÖvg Kv‡K e‡j?
1

L.
cvwL D‡o mvg‡bi w`‡K AMÖmi nq Kxfv‡e-e¨vL¨v Ki|
2

M.
Mvwoi Dci cÖhy³ cÖwZ‡ivaKvix e‡ji gvb wbY©q Ki|
3

N.
G‡¶‡Î kw³i msi¶YkxjZvi bxwZ cvwjZ n‡e wK?
4

6 bs cÖ‡kœi DËi

eq \o((,K) d«v‡Ýi m¨v‡å‡Z B›Uvib¨vkbvj ey¨‡iv Ad I‡qUm GÛ †gRvi‡m iw¶Z c­vwUbvg-BwiwWqvg msKi avZzi ˆZwi 3.9cm e¨vm Ges 3.9 cm D”PZvi GKLÊ avZzi fi‡K 1 wK‡jvMÖvg e‡j| 

eq \o((,L) cvwL Zvi Wvbv w`‡q evZv‡mi Ici  eq \o((,F1) ej cÖ‡qvM K‡i,

G‡Z MwZi Z…Zxq m~Îvbymv‡i,  
[image: image17.wmf]cvwLi D³ Wvbvi Ici evqy Øviv ( eq \o((,F1) cÖwZwµqv ej cÖhy³ nq| GKB Kvi‡Y, cvwLi Aci Wvbvi Ici (  eq \o((,F2) cÖwZwµqv ej cÖhy³ nq| G ejØ‡qi †f±i †hv‡Mi gva¨‡g  eq \o((,R) jwä ej Drcbœ nq|  eq \o((,R) Gi w`‡KB cvwLi †`nwU GwM‡q hvq|
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†`Iqv Av‡Q,
Mvwoi fi, m = 1500 kg


Z‡ji AvbwZ, ( = 30(

Avw`‡eM, u = 25 ms(1

miY, s = 50 m

Zj eivei Mvwoi IR‡bi Dcvsk, Fg = mg cos 60(

= 1500 kg ( 9.8 ms(2 (  eq \f(1,2) 

= 7350 N

Mvwoi Ici cÖhy³ cÖwZ‡ivaKvix e‡ji gvb F n‡j,

g›`b, a =  eq \f(F ( Fg,m) 
Avevi, v2 =  u2 ( 2as 

ev, F ( Fg =  eq \f(mu2,2s) 
( F = Fg +  eq \f(mu2,2s) = 7350 N +  eq \f(1500 kg ( (25 ms(1)2, 2 ( 50 m)

= 16725 N (Ans.)

eq \o((,N) DÏxcK g‡Z, f‚wg n‡Z AvbZ Z‡ji kxl© we›`yi D”PZv,

h = 56.88 775 m

Z‡ji ˆ`N©¨, s( =  eq \f(h, sin30() =  eq \f(56.88775 m, \f(1,2))  = 113.7755 m

Zj eivei wb‡Pi w`‡K AwfKl©R Z¡i‡Yi Dcvsk = g cos60(


= 9.8 ms(2 (  eq \f(1,2)  = 4.9 ms(2
myZivs AvbZ Z‡ji kxl©we›`y‡Z MvwowUi hvwš¿K kw³ = Ep + Ek
= (8.36 + 4.69) ( 105
= 1.305 ( 106 J

MvwowU Zj eivei 50 m `~iZ¡ AwZµg Kivi ci †eM, v = 0

( MwZkw³, Ek =  eq \f(1,2) mv2 =  eq \f(1,2)  ( m ( 02 = 0 

GLv‡b, 

ZLb f‚wg n‡Z MvwowUi D”PZv, h( = (113.7755 ( 50) ( sin30(

= 31.88775 m

( wefe kw³, Ep = mgh( = 1500 ( 9.8 ( 31.88775


= 4.69 ( 105 J

Mvwoi Dci cÖhy³ evav`vbKvix e‡ji gvb, F = 16725 N [(M) n‡Z cvB]

Mvwoi Dci K…ZKvR Z_v e¨wqZ kw³, W = FS = 16725 ( 50 = 8.36 ( 105 J

myZivs G‡¶‡Î †gvU kw³ = Ep + Ek + W


= (4.69 ( 105 + 0 + 8.36 ( 105) J


= 1.305 ( 106 J

`yB †¶‡ÎB †gvU kw³i cwigvY GKB| myZivs G‡¶‡Î kw³i msi¶YkxjZv bxwZ cvwjZ nq| 

eq \o((((,cÖkœ(7) ingvb mv‡n‡ei `ywU evwo i‡q‡Q| cÖwZwU evwoi D”PZv 15m| Dfq evwoi Qv‡` 13m3 AvqZ‡bi GKwU K‡i U¨vsK i‡q‡Q| wZwb evwo `ywUi U¨vs‡K cvwb DVv‡bvi Rb¨ h_vµ‡g 4HP I 3HP ¶gZvi `ywU cv¤ú e¨envi K‡ib| cv¤ú `ywU h_vµ‡g 15 I 19 wgwb‡U GKwU U¨vsK c~Y© Ki‡Z cv‡i| (g = 10ms(2 Ges ( = 1000kg.m(3)|
 [Gm I Gm nvig¨vb †gBbvi K‡jR, XvKv]

K.
gnvKl© ej †Kvb †Kvb wel‡qi Dci wbf©i K‡i?
1

L.
Zworej I gnvKl© e‡ji g‡a¨ cÖavb cv_©K¨wU wjL|
2

M.
GKwU U¨vsK c~Y© Ki‡Z cÖ‡qvRbxq kw³i cwigvY wbY©q Ki|
3

N.
ingvb mv‡n‡ei e¨en„Z †gvUiØ‡qi g‡a¨ †KvbwU R¡vjvbx mvkÖqx?-gZvg‡Zi ¯^c‡¶ hyw³ `vI|
4

7 bs cÖ‡kœi DËi 

eq \o((,K) gnvKl© ej wbf©i K‡i mswk­ó e¯‘Ø‡qi f‡ii Ici Ges G‡`i ga¨eZx© `~i‡Z¡i Ici|  
eq \o((,L) Zwor ej I gnvKl© e‡ji cÖavb `ywU cv_©K¨ n‡jv : 

1. gnvKl© ej †Kej AvKl©Yg~jK, Aciw`‡K Zworej AvKl©Yg~jK I weKl©Yg~jK-†h‡KvbwU n‡Z cv‡i|

2. 
gnvKl© ej gva¨g‡f‡` cwiewZ©Z nq bv, wKš‘ Zworej gva¨g‡f‡` cwiewZ©Z n‡Z cv‡i| 

eq \o((,M) U¨vsK NYKvKvi a‡i wb‡j Gi evûi ˆ`N©¨ =  eq \r(3,NYGKi AvqZb)  =  eq \r(3,13m3) = 2.35m  

†h‡Kv‡bv U¨vsK c~Y© Ki‡Z n‡j cvwb D‡Ëvj‡bi Mo D”PZv, h = 15m +  eq \f(2.35m,2)  = 16.175m

†`Iqv Av‡Q, AwfKl©R Z¡iY, g = 10ms(2 

cvwbi NbZ¡, ( = 1000kgm(3 

U¨vsK fwZ© cvwbi fi, m = V( = 13m3 ( 1000kgm(3 = 13000kg

( GKwU U¨vsK c~Y© Ki‡Z cÖ‡qvRbxq kw³, EP = mgh = 13000kg ( 10ms(2 ( 16.17m = 2.1 ( 106J (Ans.)
eq \o((,N) cÖ_g †gvU‡ii Kvh©Ki ¶gZv, P1 =  eq \f(mgh,t1)  =  eq \f(2.1 (106J, 15 ( 60sec) = 2333Watt = 3.13 HP

2q †gvU‡ii Kvh©Ki ¶gZv P2 =  eq \f(mgh,t2)  



=  eq \f(2.1 (106J, 19 ( 60sec) = 1842 watt



= 2.47HP

myZivs 2q †gvUiwU †ewk R¡vjvbx mvkÖqx|

eq \o((((,cÖkœ(8) 

[image: image3.wmf] 
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Dc‡ii wP‡Î cv‡K© †ivjvi †Kv÷vi Gi Pjvi c_ †K †`Lv‡bv n‡q‡Q| [GLv‡b mKj cÖKvi Nl©Y‡K AMÖvn¨ Kiv nq] g = 10ms(2
[nwjµm K‡jR, XvKv]

K.
KvR kw³ Dccv`¨ Kx?
1

L.
†Kvb we›`y‡Z †Kv÷viwUi †eM me©vwaK n‡e? e¨vL¨v Ki|
2

M.
hvÎv †k‡l †Kv÷vi Gi †eM wbY©q Ki|
3

N.
†Kv÷vi Gi †kl †eM, D”PZv I Avw`‡eM, fi Gi Dci wbf©ikxj Kx? h_vh_fv‡e e¨vL¨v Ki|
4

8 bs cÖ‡kœi DËi

eq \o((,K)  †Kv‡bv e¯‘i Ici cÖhy³ ej Øviv K…ZKvR e¯‘wUi MwZkw³i cwieZ©‡bi mgvb| GwUB n‡jv KvR-kw³ Dccv`¨|
eq \o((,L) D we›`y‡Z D”PZv m‡e©v”P nIqvq G we›`y‡Z gnvKl©xq wefekw³ m‡e©v”” n‡e| ZvB hvwš¿K kw³i wbZ¨Zv m~Îvbymv‡i, D we›`y‡Z MwZkw³ Ges †eM me©vwaK n‡e|
eq \o((,M) hvÎv †k‡l †Kv÷viwU F we›`y‡Z †cuŠQvq|

Avw` Ae¯’vb n‡Z F we›`yi D”PZvi cv_©K¨, h = 20m

Avw` Ae¯’v‡b †eM, u = 5ms(1
Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms(2
†ei Ki‡Z n‡e, F Ae¯’v‡b †kl‡eM, v =?

Avgiv Rvwb, v2 = u2 + 2gh = (5ms(1) + 2 ( 9.8ms(2 ( 20m = 417m2s(2
( v =  eq \r(417 m2s(2) = 20.4ms(1(Ans)
eq \o((,N) g‡b Kwi, †Kv÷viwUi fi m

Zvn‡j m‡e©v”P we›`y‡Z Gi wefekw³ = mgh

h n‡jv Avw` Ae¯’vb I †kl Ae¯’v‡bi D”PZvi cv_©K¨|

m‡e©v”P we›`y‡Z MwZkw³ =  eq \f(1,2) mu2
Zvn‡j Avw` Ae¯’v‡b †gvU hvwš¿K kw³ = mgh +  eq \f(1,2) mu2
†kl Ae¯’vb, Avw` Ae¯’v‡bi Zzjbvq wbPz nIqvq Ges †kl Ae¯’v‡bi Zj‡K cÖm½ Zj wn‡m‡e we‡ePbv Kivq,

†kl Ae¯’v‡b (F we›`y‡Z) wefekw³ = 0

Ges MwZkw³ =  eq \f(1,2) mv2


ev,  eq \f(1,2) v2 = gh +  eq \f(1,2) u2


ev, v2 = 2gh + u2


( v2 = u2 + 2gh

Dc‡iv³ me©‡kl mgxKi‡Y †Kv÷vi Gi fi m Abycw¯’Z| myZivs †Kv÷vi Gi †kl‡eM D”PZv I Avw`‡e‡Mi Ici wbf©i Ki‡jI Gi f‡ii Ici wbf©i K‡i bv|

eq \o((((,cÖkœ(9) GKwU cvwbc~Y© Kzqvi MfxiZv I e¨vm h_vµ‡g 12m Ges 1.8m| GKwU cv¤ú 24min G KzqvwU‡K cvwbk~b¨ Ki‡Z cv‡i|
[exi‡kÖô gywÝ Avãyi iDd cvewjK K‡jR, XvKv]

K.
gyw³‡eM Kx?
1

L.
Nl©Y ej Amsi¶Ykxj ej e¨vL¨v Ki|
2

M.
cv¤úwUi Ak¦ ¶gZv wbY©q Ki|
3

N.
DÏxc‡Ki KzqvwU‡K cvwbk~b¨ Ki‡Z 1g cv‡¤úi mv‡_ Av‡iv GKwU 2H.P Gi cv¤ú hy³ Ki‡j KZ mg‡qi e¨eav‡b cvwbk~b¨ n‡e| MvwYwZKfv‡e wbY©q Ki|
4

9 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv MÖn ev DcMÖ‡ni c„ô n‡Z b~¨bZg †h †e‡M †Kv‡bv e¯‘‡K wb‡¶c Ki‡j H e¯‘wU Avi H MÖ‡ni wbKU wd‡i Av‡m bv, Zv‡K H MÖ‡ni c„‡ôi gyw³‡eM e‡j|
eq \o((,L) Avgiv Rvwb, †h e‡ji †¶‡Î †Kv‡bv e¯‘‡K GK Ae¯’vb n‡Z Aci GK Ae¯’v‡b miv‡j K…ZKvR ïaygvÎ H Ae¯’vbØq bq, eis MwZc‡_i IciI wbf©i K‡i, Zv‡K Amsi¶kxj ej e‡j| Nl©Y e‡ji †¶‡Î G ˆewkó¨wU cÖ‡hvR¨| Z`ycwi Nl©Y e‡ji †¶‡Î †Kv‡bv e¯‘‡K Nywi‡q Avw` Ae¯’v‡b wdwi‡q Avb‡j K…ZKvR ev e¨wqZ kw³ k~b¨ nq bv, A_©vr kw³i AcPq nq| ZvB msÁv I ˆewkó¨ Abymv‡i, Nl©Y ej Amsi¶Ykxj ej|
eq \o((,M) †`Iqv Av‡Q, cvwbc~Y© Kzqvi MfxiZv, L=12m Ges e¨vm, D = 1.8m
mgqKvj, t = 24min = 24 ( 60sec = 1440 sec

Rvbv Av‡Q, AwfKl©R Z¡iY,  g = 9.8ms(2
†ei Ki‡Z n‡e, cv¤úwUi ¶gZv, P =?

cvwb D‡Ëvj‡bi Mo D”PZv, h =  eq \f(L,2) =  eq \f(12m, 2)  = 6m

D‡ËvwjZ cvwbi AvqZb, V =  eq \f(1,4) (D2L

= 0.25 ( 3.1416 ( (1.8m)2 ( 12m

= 30.54m3
Ges fi, m = V(
= 30.54m3 ( 1000Kgm(3

= 30540Kg

( cv¤úwUi ¶gZv, P
=  eq \f(mgh,t)  =  eq \f(30540kg ( 9.8ms(2 ( 6m, 1440sec) 

= 1247 watt


=  eq \f(1247, 746) HP


= 1.672 HP (Ans.)
eq \o((,N) 1g cv‡¤úi ¶gZv, P = 1.672HP

2q cv‡¤úi ¶gZv, P2 = 2HP

Dfq BwÄ‡bi mw¤§wjZ wµqvi KzqvwU t( mg‡q cvwbk~Y¨ n‡j, ¶gZv, 


p(
=  eq \f(mgh,t() 

t(
=  eq \f(mgh,p() 


=  eq \f(30540 ( 9.8 ( 6,2739.3) 


= 655.55 sec



= 10.93 min
myZivs DÏxc‡Ki KzqvwU‡K cvwbk~b¨ Ki‡Z 1g cv‡¤úi mv‡_ Av‡iv GKwU 2HP Gi cv¤ú hy³ Ki‡j 10.93 min mg‡qi e¨eav‡b cvwbk~b¨ n‡e|

eq \o((((,cÖkœ(10) GKwU cvwbc~Y© Kzqvi MfxiZv 10m Ges e¨vm 1.6m GKwU cv¤ú KzqvwU‡K 24min cvwb k~b¨ Ki‡Z cv‡i| D³ Kv‡R 1HP AviI cv¤ú hy³ Kiv n‡jv|
 [fvIqvj e`‡i Avjg K‡jR, MvRxcyi]

K.
msi¶Ykxj ej Kv‡K ej?
1

L.
nvZ Ly‡j bvPv, bv nvZ eÜ K‡i bvPv †KvbwU †ewk N~Y©b m„wó K‡i|
2

M.
cv¤úwUi ¶gZv wbY©q Ki?
3

N.
wØZxq cv¤ú hy³ Kivq D³ Kv‡R KZ mgq mvkÖq n‡q‡Q|
4

10 bs cÖ‡kœi DËi

eq \o((,K) †h ej †Kv‡bv e¯‘i Ici wµqv Ki‡j Zv‡K †h‡Kv‡bv c‡_ Nywi‡q cybivq cÖv_wgK Ae¯’v‡b Avb‡j ej KZ…©K KvR k~b¨ nq Zv‡K msi¶Ykxj ej e‡j|
eq \o((,L) nvZ Ly‡j bvP‡j RoZvi åvgK ev N~Y©b RoZv †ewk nq| Avi nvZ eÜ K‡i bvP‡j RoZvi åvgK Kg nq| ZvB ( =I( m~Îvbymv‡i wbw`©ó gv‡bi U‡K©i Rb¨ nvZ eÜ K‡i bvP‡j †ewk N~Y©b m„wó n‡e|
eq \o((,M) †`Iqv Av‡Q, Kzqvi MfxiZv, d= 10m Ges e¨vm, D = 1.6m

1g cv¤ú Øviv cvwbk~b¨ Kivi mgqKvj, t1 = 24min 


= 24 ( 60sec 


= 1440sec

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms(2
cvwb †Zvjvi Mo D”PZv, h =  eq \f(d,2) =  eq \f(10m,2) = 5m

D‡ËvwjZ cvwbi fi, m = D‡ËvwjZ cvwbi AvqZb ( cvwbi NbZ¡ 


=  eq \f(1,4) (D2d ( (

= 0.25 ( 3.1416 ( (1.6m)2 ( 10m ( 1000kgm(3

= 2.01 (104kg

( cÖ_g cv‡¤úi ¶gZv, P1 =  eq \f(mgh,t1) =  eq \f(2.01 ( 104kg ( 9.8 ms(2 ( 5m, 1440sec) 

= 684 watt (Ans.)

eq \o((,N) wØZxq cv‡¤úi ¶gZv, P2 = 1HP = 746 watt

cv¤úØ‡qi mw¤§wjZ ¶gZv = P1 + P2 = (684 + 746)W = 1430 watt P =  eq \f(mgh,t)  m~Î n‡Z ¯úó †h, mgh = aª“e n‡j P( eq \f(1,t) 
eq \o((((,cÖkœ(11) dvwng 50kg f‡ii GKwU e¯‘‡K Lvov 10m Dc‡i †U‡b Zzjj| gvwng e¯‘wU‡K 30( †njv‡bv GKwU Z‡ji Dci w`‡q Mwo‡q GKB D”PZvq DVvj|
 [wLjMvI Mf: D”P we`¨vjq, wLjMvI]

K.
w¯úÖs aª“eK Kv‡K e‡j?
1

L.
AwfKl©xq wefe kw³ ej‡Z wK eyS?
2

M.
dvwn‡gi Øviv m¤úvw`Z Kv‡Ri cwigvY wbY©q Ki|
3

N.
gvwn‡gi Kv‡Ri cwigvY wbY©q K‡i †`LvI †h, Df‡qi Øviv GKB cwigvY KvR m¤úvw`Z n‡q‡Q|
4

11 bs cÖ‡kœi DËi

eq \o((,K)  †Kvb w¯úÖs‡qi Ici cÖhy³ ej I w¯úÖs‡qi ms‡KvPb ev cÖmviY Gi AbycvZ‡K w¯úÖs aª“eK e‡j|
eq \o((,L) AwfK‡l©i wei“‡× †Kv‡bv GKwU e¯‘‡K GKwU wbw`©ó D”PZvq DVv‡Z †h KvR m¤úbœ Ki‡Z nq Zv‡K AwfKl©xq wefe e‡j| †Kvb m f‡ii GKwU e¯‘‡K g Gi wei“‡× h D”PZvq DVv‡Z AwfKlx©q wefe hw` Up nq Zvn‡j, Up = mgh.
eq \o((,M) GLv‡b, 

dvwn‡gi †¶‡Î, e¯‘i IRb, m = 50kg


D”PZv, h = 10m


AwfKl©R Z¡iY, g = 9.8ms(2
Avgiv Rvwb,

wbw`©ó D”PZvq DVv‡Z KvR, W = mgh


= 50kg ( 98ms(2 ( 10m


= 4900J. (Ans.)
eq \o((,N) GLv‡b,

dvwn‡gi Mo m¤úvw`Z KvR, = 4900J [ÔMÕ bs cÖ‡kœvËi n‡Z]

gvwn‡gi †¶‡Î, e¯‘i fi, m = 50kg

†njv‡bv †KvY, ( = 30(
D”PZv, h = 10m

†njv‡bv Z‡ji ˆ`N©¨ x n‡j, gvwn‡gi Øviv m¤úvw`Z KvR, W = mg(x sin 30()

Avevi, x sin30( = h = 10m

( KvR, W = mgh


= 4900J

A_©vr MvwYwZK we‡k­lY †`Lv hvq †h, Df‡qi Øviv GKB cwigvY KvR m¤úvw`Z n‡q‡Q|

eq \o((((,cÖkœ(12) 

[image: image4.emf]   
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[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, e¸ov]

K.
msi¶Ykxj ej Kv‡K e‡j?
1

L.
MwZkw³i mwnZ fi‡e‡Mi m¤úK© †`LvI|
2

M.
DÏxc‡Ki w¯úÖswU‡K 6cm cÖmviY NUv‡Z KZUzKz KvR Ki‡Z n‡e wbY©q Ki|
3

N.
DÏxc‡Ki w¯úÖswUi mv‡_ Ab¨ GKwU w¯úÖs mgvš—iv‡j hy³ Ki‡j 20cm cÖmvi‡Yi Rb¨ K…Z Kv‡Ri cwigvY wbY©q Ki|
4

12 bs cÖ‡kœi DËi

eq \o((,K) †h ej †Kv‡bv e¯‘i Ici wµqv Ki‡j Zv‡K †h‡Kv‡bv c‡_ Nywi‡q cybivq cÖv_wgK Ae¯’v‡b Avb‡j ej KZ…©K KvR k~b¨ nq Zv‡K msi¶Ykxi ej e‡j|
eq \o((,L) Avgiv Rvwb, MwZkw³, EK =  eq \f(1,2) mv2 =  eq \f(1,2) 

 eq \f(m2v2,m)  =  eq \f(1,2)   eq \f((mv)2, m) =  eq \f(P2, 2m)  

myZivs MwZkw³ =  eq \f((fiGeM)2, 2 ( fi) 
fi aª“e _vKvq, MwZkw³ ( (fi‡eM)2
eq \o((,M) †`Iqv Av‡Q, 

cÖhy³ ej, F = 25N Ges cÖmviY, x = 10cm = 0.1m 

W =  eq \f(1,2) kx2 =  eq \f(1,2) ( 250Nm(1 ( (0.06m)2 = 0.45J (Ans.)
eq \o((,N) DÏxc‡Ki w¯úÖswUi mv‡_ Abyiƒc Av‡iKwU w¯úÖs mgvš—iv‡j hy³ Ki‡j Zzj¨ w¯úÖs aª“eK k( = k + k = 2k = 2 ( 250Nm(1
G‡¶‡Î x = 20cm = 0.2m cÖmvi‡Yi Rb¨ K…ZKv‡Ri cwigvY, 

W =  eq \f(1,2) k(x2 =  eq \f(1,2) (500Nm(1 ( (0.2m)2 = 10J

eq \o((((,cÖkœ(13) 

[image: image5.emf]   
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GKwU †gvUi Øviv 1g I 2q Kzc‡K cvwb k~b¨ Ki‡Z mgq jv‡M h_vµ‡g T1 I T2| Kzc `ywU‡Z GKB cwigvY cvwb a‡i|
[cj­x Dbœqb GKv‡Wgx j¨ve: ¯‹zj GÛ K‡jR, e¸ov]

K.
f‚-w¯’i DcMÖn Kv‡K e‡j?
1

L.
Ò†Kvb we`y¨r Drcv`b †K‡›`ªi ¶gZv 5MW" ej‡Z Kx  †evS?
2

M.
2q Kzc‡K cvwb k~b¨ Ki‡Z 24min mgq jvM‡j †gvUiwUi Ak¦¶gZv KZ?
3

N.
Dfq Kz‡ci †¶‡Î MfxiZvi mv‡c‡¶ cvwb k~b¨ Kivi mgq GKB jv‡M-MvwYwZK we‡k­l‡Yi gva¨‡g cÖgvY Ki|
4

13 bs cÖ‡kœi DËi

eq \o((,K) †h K…wÎg DcMÖ‡ni AveZ©bKvj 24hr n‡j f‚c„‡ôi wbw`©ó ¯’vb †_‡K Ae‡jvKb Ki‡j GwU‡K me©`vB w¯’i g‡b nq Zv‡K f‚-w¯’i DcMÖn e‡j|
eq \o((,L)  †Kv‡bv we`y¨r Drcv`b †K‡›`ªi ¶gZv 5MW ej‡Z eySvq, H †K‡›`ª cÖwZ †m‡K‡Û 5(106J cwigvY we`y¨r kw³ Drcv`b Kiv nq|
eq \o((,M) 2q K‚‡ci MfxiZv, d = 11m Ges e¨vm, D = 1.8m

( 2q K‚‡ci AvqZb, v =  eq \f(1,4) (D2d = 0.25 ( 3.1416 ( (1.8m)2 ( 11m


= 27.992m3
Ges K‚‡ci m¤ú~Y© cvwbi fi m = v( = 27.992m3 ( 1000 kglm3

= 27992kg

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms(2 

2q K‚‡ci †¶‡Î cvwb D‡Ëvj‡bi Mo D”PZv, h =  eq \f(11m,2)  = 5.5m

(  †gvUiwUi ¶gZv P =  eq \f(mgh,t) =  eq \f(27992kg ( 9.8ms(2 ( 5.5m, 24(60s) 
= 1047.8 watt

=  eq \f(1047.8,746) HP = 1.4045 HP (Ans.)
eq \o((,N) 1g K‚‡ci †¶‡Î cvwb D‡Ëvj‡bi Mo D”PZv, h =  eq \f(22m,2) = 11m

1g K‚‡c GKB cwigvY (27992kg) cvwb a‡i|

D³ †gvUi Øviv cÖ_g K‚c Lvwj Ki‡Z t cwigvY mgq jvM‡j, P =  eq \f(mgh,t)  

(t =  eq \f(mgh,P) =  eq \f(27992kg ( 9.8ms(2 ( 11m, 1047.8 watt) = 2879.9sec


= 48min

myZivs Dfq K‚‡ci †¶‡Î MfxiZvi mv‡c‡¶ cvwb k~b¨ Kivi mgq GKB jv‡M|

eq \o((((,cÖkœ(14) wP‡Î coš— e¯‘i fi 2kg, Gi B we›`y‡Z wefekw³, MwZkw³i wØ¸Y|


[image: image6.wmf] 
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[Avg©W cywjk e¨v‡Uwjqb cvewjK ¯‹zj GÊ K‡jR, e¸ov]

K.
Kg©`¶Zv Kx?
1

L.
wbDUb I WvB‡bi ga¨Kvi m¤úK© Kx?
2

M.
AB Gi D”PZv wbY©q Ki|
3

N.
e¯‘wU hw` webv evavq AwfKl© e‡ji cÖfv‡e f‚wg (C)-‡Z G‡m c‡o †m‡¶‡Î kw³i msi¶Y m~Î GwU †g‡b P‡j Kx-bv MvwYwZKfv‡e hvPvB Ki|
4

14 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv hš¿ n‡Z cÖvß Kvh©Ki kw³ Ges h‡š¿ cÖ`Ë †gvU kw³i AbycvZ‡K Gi Kg©`¶Zv e‡j|
eq \o((,L) F = ma m~Îvbymv‡i,

1 wbDUb = 1kg ( 1ms(2 = 1000gm ( 100cms(2

= 105 gm. cm.s(2

= 105 WvBb|

eq \o((,M) †`Iqv Av‡Q, e¯‘wUi fi m = 2kg

AB = x n‡j, B we›`y‡Z wefekw³, EP = mg(h(x) Ges MwZkw³, Ek =  eq \f(1,2) mv2 =  eq \f(1,2) m (02 + 2gx) = mgx

cÖkœg‡Z, EP = 2Ek 


ev,  mg(h (x) = 2mgx


ev, h ( x = 2x

( x =  eq \f(h,3) ; myZivs AB Gi D”PZv =  eq \f(h,3)  (Ans.)
eq \o((,N) m‡e©v”P D”PZvq (A we›`y) MwZkw³ = 0 [KviY †eM k~b¨] Ges wefe kw³ = mgh

( A we›`y‡Z †gvU hvwš¿K kw³ = 0 + mgh = mgh

( C we›`y‡Z †gvU hvwš¿K kw³ = 0 + mgh = mgh

 †h‡nZz A, B, C mKj we›`y‡ZB e¯‘wUi †gvU hvwš¿K kw³ GKB myZivs e¯‘wU hw` webvevavq AwfKl© Z‡ji cÖfv‡e f‚wg (C)-‡Z G‡m c‡o Z‡e †¶‡Î kw³i msi¶Y m~Î †g‡b Pj‡e|

eq \o((((,cÖkœ(15)  



Dc‡ii wP‡Î cÖ`wk©Z †f±i `ywU mgZjxq †f±i| eq \o(P,() ej Ges  eq \o(Q,() miY wb‡`©k K‡i|
[Aa¨vcK Avãyj gwR` K‡jR, gyiv`bMi, Kzwgj­v]

K.
NvZ ej Kx?
1

L.
cvwbi c„ôUvb 72 ( 10(3Nm(1 ej‡Z wK eyS?
2

M.
 †f±iØ‡qi ga¨eZx© †KvY KZ?
3

N.
ej eq \o((,P) Gi Øviv KvR n‡e FYvÍK KvR MvwYwZK we‡k­l‡Yi gva¨‡g e¨vL¨v Ki|
4

15 bs cÖ‡kœi DËi

eq \o((,K) †h e„nrgv‡bi ej Lye Aí mgq a‡i wµqv K‡i Zv‡K NvZ ej e‡j|
eq \o((,L) cvwbi c„ôUvb 72 ( 10(3Nm(1 ej‡Z †evSvq, cvwbi gy³ c„‡ô GKwU mij‡iLv Kíbv Ki‡j D³ †iLvi cÖwZ 1m  ˆ`‡N©¨ H †iLvi `yB cv‡k¦© cvwbi c„ô Z‡j GK Ask Ab¨ As‡ki Dc‡i †h ¯úk©K ej cÖ‡qvM K‡i Zvi gvb 72 ( 10(3N|
eq \o((,M) †`Iqv Av‡Q  eq \o(P,() = 2 eq \o(i,() + 3 eq \o(j,() ( 4 eq \o(k,() Ges  eq \o(Q,() =  eq \o(i,() ( 2 eq \o(j,() + 3 eq \o(k,() 
†ei Ki‡Z n‡e, †f±iØ‡qi ga¨eZx© †KvY, ( =?

Avgiv Rvwb,  eq \o(P,() . eq \o(Q,()  = PQcos( ev, cos( ()  eq \f(. eq \o(Q,() ,PQ) 

( ( = cos(1()  eq \f(. eq \o(Q,() ,PQ) 
 = cos(1  eq \f(2 ( 1 + 3 (((2) + ((4) ( 3,\r(22 + 32 + ((4)2)\r(12 + ((2)2 + 32))

= cos(1   eq \f((16, 5.385 ( 3.74)  = 142.6( (Ans.)
eq \o((,N) e‡ji gvb, F = | eq \o(P,() | =  eq \r(22 + 32 + ((4)2) = 5.385N

mi‡Yi gvb, S = | eq \o(Q,() | =  eq \r(12 + ((2)2 + 32) = 3.74m

ej I mi‡Yi ga¨Kvi †KvY, ( = 142.6(
( K…ZKvR, W
=  eq \o(F,() . eq \o(S,() = PQcos(

= 5.385N ( 3.74m ( cos142.6(

= (16J

myZivs ej  eq \o(P,() Øviv KvR n‡e FYvÍK KvR|
eq \o((((,cÖkœ(16) GKwU K‚‡ci MfxiZv 12m Ges e¨vm 1.8m| GKwU cv¤ú K‚cwU‡K 24 wgwb‡U Lvwj Ki‡Z cv‡i|
[B¯úvnvwb cvewjK ¯‹zj GÛ K‡jR, Kzwgj­v]

K.
¶gZv Kv‡K e‡j?
1

L.
GKwU cv‡¤úi Kg©`¶Zv 80% ej‡Z Kx eyS?
2

M.
K‚cwU‡K Lvwj Ki‡Z n‡j Kx cwigvY fi cvwb DVv‡Z n‡e?
3

N.
cv‡¤úi ¶gZv KZ?
4

16 bs cÖ‡kœi DËi

eq \o((,K)  †Kv‡bv e¨w³ ev e¯‘i GKK mg‡q Kvh©m¤úv`‡bi ev kw³ e¨‡qi nvi‡K ¶gZv e‡j|
eq \o((,L) Avgiv Rvwb, †Kv‡bv h‡š¿i Kg©`¶Zv ej‡Z GwU n‡Z cÖvß Kvh©Ki kw³ I G‡Z †gvU cÖ`Ë kw³i AbycvZ eySvq| myZivs GKwU cv‡¤úi Kg©`¶Zv 80% ej‡Z eySvq, cv‡¤ú †gvU 100 Ryj ˆe`y¨wZK ev ivmvqwbK kw³ †`qv n‡j Zv 80Ryj cwigvY hvwš¿K kw³ Drcbœ K‡i|
eq \o((,M) †`Iqv Av‡Q,
K‚‡ci MfxiZv, L = 12m


e¨vm, D = 1.8m

m¤ú~Y© Kzqvi cvwbi AvqZb, V =  eq \f(1,4) (D2L

= 0.25 ( 3.1416 ( (1.8m)2 ( 12m = 30.54m3
(D‡ËvwjZ cvwbi fi,  m
= V( = 30.54m3 ( 1000kg/m3

  = 30540kg (Ans.)
eq \o((,N) m¤ú~Y© KzqvwU‡K Lvwj Ki‡Z mgq jv‡M, t = 24min = 1440 sec

cvwb D‡Ëvj‡bi Mo D”PZv, h =  eq \f(12m,2)  = 6m

Rvbv Av‡Q, AwfKl©R Z¡iY g = 9.8ms(2
( cv‡¤úi ¶gZv, P =  eq \f(mgh,t) =  eq \f(30540kg ( 9.8ms(2 ( 6m, 1440sec) 

= 1247 watt = 1.67 H.P

eq \o((((,cÖkœ(17) 200gm f‡ii GKwU e¯‘ Lvov Dc‡ii w`‡K wb‡¶c Kivi 4sec ci Avevi GKB RvqMvq f‚wg‡Z †diZ Avmj|
[B¯úvnvwb cvewjK ¯‹zj GÊ K‡jR, Kzwgj­v]

K.
w¯’wZ¯’vcK wefe kw³ Kx?
1

L.
aª“e ej I cwieZ©bkxj e‡ji cv_©K¨ D`vniYmn †jL|
2

M.
DÏxc‡Ki e¯‘wUi Rb¨ wb‡¶c Kivi 3sec ci wefe kw³ KZ?
3

N.
DÏxcK g‡Z †`LvI †h, wb‡¶c Kivi gyn~‡Z© Ges m‡e©v”P Dc‡ii we›`y‡Z kw³i wbZ¨Zv m~Î †g‡b P‡j|
4

17 bs cÖ‡kœi DËi

eq \o((,K) evwn¨K ej cÖ‡qv‡M †Kv‡bv e¯‘i AvKvi, AvK…wZ ev AvqZ‡bi cwieZ©b NUv‡j G‡Z †h wefekw³ mwÂZ nq, Zv‡K w¯’wZ¯’vcK wefe kw³ e‡j|
eq \o((,L) †h e‡ji gvb I w`‡Ki cwieZ©b N‡U bv, Zv‡K aª“e ej e‡j| G ej Øviv miY‡K ¸Y Ki‡jB K…ZKvR cvIqv hvq| c„w_ex c„‡ô wbw`©ó ¯’vb I Gi mwbœK‡U †h‡Kv‡bv e¯‘i IRb aª“e e‡ji GKwU D`vniY| †h e‡ji gvb ev w`‡Ki cwieZ©b N‡U Zv‡K cwieZ©bkxj ej e‡j| Gi Øviv K…ZKvR wbY©‡q †hvMRxKiY Kivi cÖ‡qvRb nq| w¯úÖs Gi cÖZ¨qbx ej cwiZ©bkxj e‡ji D`vniY hv mvg¨ve¯’vb n‡Z mi‡Yi Ici wbf©i K‡i|
eq \o((,M)  †`Iqv Av‡Q, DÇqbKvj, T = 4sec

e¯‘i fi,  m = 200gm = 0.2kg

AwfKl©R Z¡iY, g = 9.8ms(2
mgqKvj, t = 3sec

†ei Ki‡Z n‡e, AwfKl©R wefekw³, EP =?

EaŸ©gy‡L wb‡¶cY †eM vo n‡j Avgiv Rvwb, T =  eq \f(2vo,g) 
( vo =  eq \f(Tg,2)  =  eq \f(4sec ( 9.8ms(2, 2)  = 19.6ms(1
(t = 3sec gyn~Z©Kv‡j Zvr¶wYK D”PZv, h = vot ( eq \f(1,2) gt2 = 19.6ms(1 ( 3sec (  eq \f(1,2) ( 9.8ms(2 ( (3sec)2 = 14.7m

( wb‡¶c Kivi 3sec ci wefekw³, EP = mgh = 0.2kg ( 9.8ms(2 ( 14.7m = 28.812J (Ans.)
eq \o((,N) wb‡¶c Kivi gyn~‡Z© f‚wg n‡Z e¯‘i D”PZv = 0

( EP = mgh m~Îvbymv‡i wb‡¶c Kivi gyn~‡Z© wefekw³ = 0

wb‡¶c Kivi gyn~‡Z© e¯‘wUi MwZkw³ =  eq \f(1,2) mvo2 


=  eq \f(1,2)  ( 0.2kg ( (19.6ms(1)2

= 38.416J


= 0.2kg ( 9.8ms(2 ( 19.6m 


= 38.416J 

m‡e©v”P D”PZvq MwZ‡eM k~b¨ e‡j MwZkw³ I k~b¨|

( m‡e©v”P D”PZvq †gvU hvwš¿K kw³ = 38.416J + 0J = 38.416J

( wb‡¶c Kivi gyn~‡Z© Ges m‡e©v”P Ic‡i we›`y‡Z e¯‘wU hvwš¿K kw³i wbZ¨Zv m~Î †g‡b P‡j|

eq \o((((,cÖkœ(18) AwRZ I wewRZ mncvwVi evox‡Z h_vµ‡g 20ft I 10ft MfxiZvi `yÕwU †PŠev”Qv Av‡Q| cÖwZ †PŠev”Pvq mgcwigvY 1100 M¨vjb cvwb a‡i| wewRZ fvej Ggb GKwU †gvUi µq Ki‡e hv‡Z wbR †PŠev”Pvi cvwb 1 NÈvq wb®‹vwmZ nq|
[B¯úvnvwb cvewjK ¯‹zj GÊ K‡jR, PÆMÖvg]

K.
¶gZv Kx?
1

L.
Ak¦¶gZv e¨vL¨v Ki|
2

M.
wewR‡Zi µq Kiv †gvU‡ii Ak¦ ¶gZv KZ?
3

N.
AwRZ wewR‡Zi Abyiƒc Kg©m¤úv`b Kivi Rb¨ Abyiƒc †gvUi Øviv m¤¢e n‡e wK-MvwYwZK fv‡e e¨vL¨v Ki|
4

18 bs cÖ‡kœi DËi

eq \o((,K) GKK mg‡q †Kv‡bv e¨w³ ev h‡š¿i KvR Kivi ev kw³ e¨‡qi cwigvY‡K Gi ¶gZv e‡j|
eq \o((,L) †Kv‡bv cÖvYx ev hš¿ cÖwZ †m‡K‡Ê 746J cwigvY kw³ e¨q Ki‡Z cvi‡j Zvi ¶gZv‡K GK Ak¦¶gZv e‡j| G‡K hp ev HP Øviv m~wPZ Kiv nq| cix¶vq †`Lv †M‡Q, GKwU †Nvov †`Šov‡bvi mgq M‡o cÖwZ †m‡K‡Ê 746J cwigvY kw³ e¨q K‡i| ZvB GB cwigvY ¶gZv‡K 1H.P ev 1 Ak¦¶gZv e‡j| GwU ¶gZvi GKU e„nr GKK|
eq \o((,M) wewR‡Zi †gvUi Øviv,

D‡ËvwjZ cvwbi fi, m = 1100 gallons = 1100 ( 3. 7854 Litre


= 4163.94 litre cvwbi fi


= 4163.94kg[((w = 1kg/L]

cvwb D‡Ëvj‡bi Mo D”PZv, h =  eq \f(10(t,2)  = 5(t =  eq \f(5 ( 30.48,100) m = 1.524m

cvwb D‡Ëvj‡bi mgqKvj, t = 1hr = 3600sec

RvbvAv‡Q, AwfKl©R Z¡iY g = 9.8ms(2
†ei Ki‡Z n‡e, wewR‡Zi †gvU‡ii Ak¦¶gZv, P =?

Avgiv Rvwb, P =  eq \f(mgh, t)  =  eq \f(4163.94kg ( 9.8ms(2 ( 1.524m, 3600sec) 

= 17.275 watt =  eq \f(17.275,746) HP = 0.023HP (Ans.)
eq \o((,N) AwR‡Zi †PŠev”Pvq cvwb D‡Ëvj‡bi Mo D”PZv, h = 2 ( 1.524m 

= 3.048m 

G‡¶‡Î t cwigvY mgq jvMv‡Z, P =  eq \f(mgh,t) 
myZivs AwRZ wewR‡Zi Abyiƒc Kg©m¤úv`b Kivi Rb¨ Abyiƒc †gvUi Øviv m¤¢e n‡e bv|

eq \o((((,cÖkœ(19) 27.36HP Ges 3.65H.P ¶gZvi `ywU BwÄb w`‡q h_vµ‡g 100m Ges 10m D”PZvq 1000kg cvwb DVv‡bv n‡jv| G‡Z 60sec mgq jvM‡jv|[evsjv‡`k gwnjv mwgwZ evwjKv D”P we`¨vjq I K‡jR, PÆMÖvg]

K.
gyw³‡eM Kv‡K e‡j?
1

L.
G †K mve©Rbxb aª“eK ejv nq †Kb?
2

M.
1g BwÄbwUi Kvh©Ki ¶gZv KZ?
3

N.
DÏxc‡Ki Av‡jv‡K †`LvI †h, 1g BwÄb Øviv †h ¶gZv bó nq, 2q BwÄb Øviv Zvi †P‡q †ewk bó nq|
4

19 bs cÖ‡kœi DËi

eq \o((,K)  †Kv‡bv MÖn ev DcMÖ‡ni c„ô n‡Z b~¨bZg †h †e‡M †Kv‡bv e¯‘‡K wb‡¶c Ki‡j Zv H MÖ‡ni AwfK‡l©i cÖfve KvwU‡q gnvk~b¨ P‡j hvq Zv‡K H MÖ‡ni c„‡ôi gyw³‡eM e‡j|
eq \o((,L) wbDU‡bi gnvKl© m~‡Î (F = G  eq \f(m1m2,d2)) m1, m2, d, F ivwk¸‡jv cwieZ©bkxj n‡jI G †Kv‡bv cwieZ©bkxj ivwk bq| GwU aª“eK Gi gvb we‡ePbvaxb e¯‘Ø‡qi fi, `~iZ¡ ZvcgvÎv ev Ab¨ †Kv‡bv †fŠZ ag© ev Ae¯’vi Ici wbf©i K‡i bv| gnvwe‡k¦i me©Î G(Gi gvb GKB| ZvB G-†K mve©Rbxb aª“eK e‡j|
eq \o((,M) 1g BwÄb Øviv D‡ËvwjZ cvwb fi, m = 1000kg

cvwb D‡Ëvj‡bi D”PZv, h = 100m

mgq Kvj, t = 60sec


= 16333watt (Ans.)
eq \o((,N) 1g BwÄ‡bi cÖ`Ë (input) ¶gZv = 27.36HP

Ges Kvh©Ki Ak¦¶gZv =  eq \f(16333,746) = 21.9HP

(1g BwÄb Øviv bó nIqv ¶gZv = (27.36 ( 21.9) HP = 5.46HP

wØZxq BwÄ‡bi Kvh©Ki ¶gZv =  eq \f(mgh(, t) =  eq \f(1000kg ( 9.8ms(2  ( 10m, 60sec)

= 1633.3 watt


=  eq \f(1633.3,746) HP = 2.19 HP

( 2q BwÄb Øviv bó nIqv ¶gZv 
= (3.65 ( 2.19)HP


= 1.46HP<5.46HP

1g BwÄb Øviv bó nIqv ¶gZv Av‡cw¶K cwigvY =  eq \f(5.46HP,27.36HP)  = 0.19956 = 20%

2q BwÄb Øviv bó nIqv ¶gZvi Av‡cw¶K cwigvY = eq \f(1.46HP,3.65HP)  = 0.4 = 40%> 20%

myZivs 1g BwÄb Øviv †h ¶gZv bó nq, 2q BwÄb Øviv Zvi †P‡q †ewk bó nq|

eq \o((((,cÖkœ(20) 
[wm‡jU miKvwi gwnjv K‡jR, wm‡jU]

K.
KvR-kw³ Dccv`¨wU wee„Z Ki|
1

L.
c„w_ex m~‡h©i Pviw`‡K Nyi‡Q wKš‘ †Kv‡bv KvR Ki‡Q bv †Kb?
2

M.
cvwbi U¨v¼ †_‡K 3000 wjUvi cvwb Qv‡` DVv‡Z K…Z Kv‡Ri cwigvY wbY©q Ki|
3

N.
AvÛvi MÖvDÛ cvwbi U¨v¼wU 1N›Uvq cvwb k~b¨ Ki‡Z 70% Kg©`¶Zvi KZ ¶gZvi GKwU cv¤ú e¨envi Ki‡Z n‡e? we‡k­lY Ki|
4

20 bs cÖ‡kœi DËi

eq \o((,K) †Kvb e¯‘i Dci cÖhy³ ej Øviv K…ZKvR e¯‘wUi MwZkw³i cwieZ©‡bi mgvb|
eq \o((,L) c„w_ex m~‡h©i Pviw`‡K GKwU wbw`©ó Dce„ËvKvi K¶c‡_ Nyi‡Q| wKš‘ cÖwZ NyY©‡b †gvU AwZµvš— miY k~b¨ (†h‡nZz GKB we›`y w`‡q AwZµg K‡i)| †h‡nZz KvR n‡”Q ej I mi‡Yi ¸Ydj, †m‡nZz miY k~b¨ e‡j K…ZKvR I k~b¨ n‡e|
eq \o((,M) GLv‡b, D”PZv, h = 25m + 1.5m = 26.5m


Avgiv Rvwb, 1 Litre cvwbi fi 1kg


( m = 3000Kg


AwfKl©R Z¡iY g = 9.8ms(2

K…ZKvR, W =?
Avgiv Rvwb, K…ZKvR, W = 3000 kg(9.8ms(2(26.5m


= 7.79 ( 105J

cvwb U¨v‡¼i Dci DVv‡Z 7.35 (105J KvR m¤úbœ Ki‡Z n‡e| (Ans.)
eq \o((,N) GLv‡b, 
Kg©`¶Zv, ( = 70% = 0.70


mgq, t = 1 hour = 3600sec


U¨v‡¼i D”PZv, h = 3m


cvwbi AvqZb, v = (r2h


cvwbi fi, m = ev


e¨vmva©, r = 1.5m


¶gZv, P = ?


NbZ¡,  P = 1000kgm(3

Mo D”PZv, eq \o (h,() = 1.5m
Avgiv Rvwb, (p =  eq \f(mg\o(h,() (,t)
ev, P =  eq \f(mg\o(h,() (,(t)

=  eq \f((((1.5m)2 ( 3m ( 1000Kgm(3 ( 9.8ms(2 ( 1.5m, 0.70 ( 3600) 

= 123.70 watt

A_©vr 1 NÈvq cvwbk~b¨ Ki‡Z 123.70 watt ¶gZvi cv¤ú e¨envi Ki‡Z n‡e| (Ans.)
eq \o((((,cÖkœ(21) GKwU Nl©Ynxb cywji Dci w`‡q GKwU Am¤úÖmviYkxj myZv cvi K‡i Gi `yBcÖv‡š— h_vµ‡g 2kg I 1kg f‡ii `ywU e¯‘ fvi‡K›`ª‡K GKB D”PZvq †i‡L Szwj‡q w`‡q gy³fv‡e †Q‡o †`Iqv n‡jv| Gi d‡j 2kg f‡ii e¯‘wU wb‡Pi w`‡K bvg‡Z ïi“ Kij Ges 1.5m  †b‡g G‡m GwU 3.13ms(1 †eM cÖvß nj|
[g`b‡gvnb K‡jR, wm‡jU]

K.
A‡K©óv Kx?
1

L.
cvwbi mv›`ªZv mnM 10(3Nsm(2 ej‡Z wK eyS?
2

M.
DÏxc‡Ki 2kg f‡ii e¯‘wU KZ kw³ nviv‡e?
3

N.
DÏxc‡Ki †¶‡Î kw³i msi¶YkxjZvi bxwZ Abymv‡i †gvU kw³i msi¶Y N‡U‡Q Kx? DË‡ii c‡¶ hyw³ †`LvI|
4

21 bs cÖ‡kœi DËi

eq \o((,K) hLb A‡bK¸‡jv ev`¨hš¿ GK m‡½ evwR‡q GKwU mgZvb ev GKwU †g‡jvwW A_ev GKwU mgZvb I GKwU †gjwW Dfq m„wó Kiv nq Zv‡K A‡K©óv e‡j|

eq \o((,L) cvwbi mv›`ªZv mnM 10(3Nsm(2 ej‡Z †evSvq 1m2 †¶Îdj wewkó cvwbi `ywU ¯—‡i ci¯úi †_‡K 1m `~i‡Z¡ Aew¯’Z n‡j G‡`i †fZi 1ms(1Av‡cw¶K †eM eRvq ivL‡Z 10(3N e‡ji cÖ‡qvRb nq|
eq \o((,M) 2kg f‡ii e¯‘wU 1kg f‡ii e¯‘‡K 1.5m Dc‡i Zzj‡Z hZUzKz KvR n‡e ZZUzKz kw³ nviv‡e| 

1kg f‡ii e¯‘‡K 1.5m Zzj‡Z KvR = (1kg ( 9.8ms(2 ( 1.5m)


= 14.7J

( 2kg f‡ii e¯‘ 14.7J kw³ nviv‡e

eq \o((,N) 2kg f‡ii e¯‘ hZUzKz kw³ nviv‡e Zv Zvi MwZkw³‡Z cwiYZ n‡e|

( 2kg f‡ii e¯‘i †eM 3.83ms(1 n‡Z n‡e kw³i msi¶YkxjZv bxwZ AbymiY Kivi Rb¨, wKš‘ †`Iqv Av‡Q †eM 3.13ms(1 AZGe, kw³i msi¶YkxjZv i¶v n‡e bv|

eq \o((((,cÖkœ(22) wek¦Kvc wµ‡K‡U evsjv‡`k ebvg wbDwRj¨v‡Ûi g‡a¨Kvi g¨v‡P Um Ki‡Z wM‡q Av¤úvqvi 100g f‡ii GKwU K‡qb 3m DuPz †_‡K gvwU‡Z †d‡j w`j Ges evsjv‡`k U‡m wR‡Z †M‡j|
[miKvwi my›`ieb Av`k© K‡jR, Lyjbv]

K.
gnvKl©xq wefe Kv‡K e‡j?
1

L.
e‡ji Øviv KvR I e‡ji wei“‡× KvR e¨vL¨v Ki|
2

M.
K‡qbwU f‚wg ¯úk© Kivi c~e© gyn~‡Z© MwZkw³ KZ wQj?
3

N.
wbw¶ß K‡qbwU Kx kw³i msi¶YkxjZv m~Î †g‡b P‡j? we‡k­lY Ki|
4

22 bs cÖ‡kœi DËi

eq \o((,K) Amxg `~iZ¡ †_‡K GKK f‡ii †Kvb e¯‘‡K gnvKlx©q †¶‡Îi †Kvb we›`y‡Z Avb‡Z gnvKl©xq ej Øviv m¤úbœ Kv‡Ri cwigvY‡K H we›`yi gnvKl©xq wefe e‡j|

eq \o((,L) e‡ji Øviv KvR: hw` ej cÖ‡qv‡Mi d‡j e‡ji cÖ‡qvMwe›`y e‡ji w`‡K m‡i hvq ev e‡ji w`‡K mi‡Yi Dcvsk _v‡K| Zvn‡j †mB ej Ges e‡ji w`‡K mi‡Yi Dcvs‡ki ¸Ydj‡K abvÍK KvR ev e‡ji Øviv KvR e‡j|

e¨vL¨v : W =  eq \o(F,(). eq \o(S,() = FScos(| GLv‡b, ej  eq \o(F,() Ges miY  eq \o(S,() Gi Aš—fz©³ †KvY ( Gi gvb 90( Gi Kg n‡j A_©vr, O(<(<90( n‡j e‡ji w`‡K mi‡Yi Dcvsk _v‡K, d‡j e‡j Øviv KvR nq|

e‡ji wei“‡× KvR: hw` ej cÖ‡qv‡Mi d‡j ev e‡j wecixZ w`‡K mi‡Yi Dcvsk _v‡K Zvn‡j †mB ej Ges e‡ji wecixZ w`‡K mi‡Yi Dcvs‡ki ¸Ydj‡K e‡ji wei“‡× KvR e‡j|

e¨vL¨v: W =  eq \o(F,(). eq \o(S,() =FS cos(| GLv‡b ej  eq \o(F,() Ges miY  eq \o(S,() Gi Aš—fz©³ †KvY ( Gi gvb 90( Gi †P‡q †ewk n‡j A_©vr, 90(<(<180( n‡j e‡ji wecixZ w`‡K mi‡Yi Dcvsk _v‡K| d‡j e‡ji wei“‡× KvR nq|
eq \o((,M) GLv‡b


K‡q‡bi fi, m = 100g



= 0.1kg


D”PZv, h = 3m

( K‡qbwU f‚wg ¯úk© Kivi c~e© gyn~‡Z© MwZkw³ = 3m D”PZvi K‡qbwUi wefekw³


= mgh


= (0.1kg) ( (9.8ms(2) ( (3m)


= 2.94J (Ans.)


eq \o((,N) GLv‡b,


K‡q‡bi fi,  m = 100g


= 0.1kg

A we›`yi †¶‡Î,


wefekw³, uA
= mgh


= (0.1 ( 9.8 ( 3)J

= 2.94J

MwZ kw³,KA = 0

†gvU kw³ = uA + kA

= 2.94J + 0 = 2.94J

B we›`yi †¶‡Î,


wefe kw³, uB = mg (3(x) = mg ( 3 ( mgx


= (2.94 ( mgx)J

MwZkw³, KB =  eq \f(1,2) mv2
wKš‘ coš— e¯‘i †¶‡Î Avgiv Rvwb, v2 = u2 + 2gs


= (2.94 ( mgx)J + mgxJ


= 2.94J

C we›`yi †¶‡Î,

Abyiƒcfv‡e †`Lv‡bv hvq †h,

†gvU kw³ 
= mgh


= 2.94J

A_©vr ejv hvq †h, wbw¶ß K‡qbwU kw³i msi¶YkxjZv m~Î †g‡b P‡j| (Ans.)
eq \o((((,cÖkœ(23) 

[image: image7.emf]   

B  

A  

C  

O  


wP‡Î mij‡`vj‡Ki e‡ei fi 0.2kg Ges Kvh©Kix ˆ`N©¨ 1m| Dj­¤^ †iLv n‡Z 0.6m `~‡i †U‡b wb‡q eewU †Q‡o †`Iqv nj|
[Lyjbv cvewjK K‡jR, Lyjbv]

K.
Ae¯’vb †f±‡ii ms½v `vI|
1

L.
mKj nvi‡gvwbKB Dcmyi wKš‘ mKj Dcmyi nvi‡gvwbK bq †Kb?
2

M.
me©wbæ we›`y AwZµgKv‡j e‡ei †eM wbY©q Ki|
3

N.
MwZc‡_i mKj we›`y‡Z †`vjKwU hvwš¿K kw³i wbZ¨Zv †g‡b P‡j wKbv MvwYwZKfv‡e we‡k­lY Ki|
4

23 bs cÖ‡kœi DËi

eq \o((,K) wØgvwÎK ev wÎgvwÎK †f±i Kv‡U©mxq ¯’vbv¼ e¨e¯’vq †Kv‡bv we›`y Ae¯’vb †h †f±i w`‡q wb‡`©k Kiv nq Zv‡K Ae¯’vb †f±i e‡j|
eq \o((,L) GKwU ¯^‡ii g‡a¨ †h wewfbœ K¤úv‡¼i myi _v‡K Zvi g‡a¨ b~b¨Zg K¤úv‡¼i myi‡K †gŠwjK myi e‡j| Ab¨ me myi‡K Dcmyi e‡j| Z‡e †h mKj Dcmy‡ii K¤úv¼ g~j my‡ii K¤úv‡¼i mij ¸wYZK, Zv‡`i‡K nvi‡gvwbK e‡j| GKvi‡YB mKj nvi‡gvwbK Dcmyi n‡jI mKj Dcmyi nvi‡gvwbK bq|
eq \o((,M) 


[image: image8.emf]   

B  

0.6 m  

D  

1m  

h  

0.8m  

A  


†`Iqv Av‡Q,


Kvh©Kix ˆ`N©¨, L = 1m


cv‡ki wP‡Î OD =  eq \r((1m)2 ((0.6m)2) = 0.8m

(
Dj­¤^ miY, h = DA = 1m ( 0.8m = 0.2m


Avw`‡eM, u = oms(1

AwfKl©R Z¡iY, g = 9.8ms(2
(
me©wbæ we›`y AwZµgKv‡j e‡ei †eM v n‡j, v2 = u2 + 2gh = 02 + 2gh = 2gh

( v =  eq \r(2gh)  =  eq \r(2(9.8ms(2 ( 0.2m) = 1.98ms(1
eq \o((,N) awi, A n‡Z C we›`yi D”PZv 0.1m [j¶¨bxq †h, A n‡Z B we›`yi D”PZv 0.2m]

B we›`y‡Z MwZ‡eM k~b¨ Ges D”PZv = 0.2m

myZivs B we›`y‡Z †gvU hvwš¿K kw³ =  eq \f(1,2) m(0)2 + mg ( 0.2m


= 0.2kg (9.8ms(2 ( 0.2m = 0.392J

A we›`y‡Z D”PZv = 0 Ges MwZ‡eM 1.98ms(1
( A we›`y‡Z †gvU hvwš¿K kw³ =  eq \f(1,2)  ( 0.2kg ( (1.98ms(1) + 

†h‡nZz MwZc‡_i A,B,C mKj we›`y‡Z †`vjKwUi hvwš¿K kw³ GKB, myZivs ejv hvq †h, MwZc‡_i mKj we›`y‡Z †`vjKwU hvwš¿K kw³i wbZ¨Zv †g‡b P‡j|

eq \o((((,cÖkœ(24) 4kg f‡ii GKwU †c‡iK 5m DuPz ¯’vb †_‡K gvwUi Dci c‡o gvwUi wfZi 10cm Xz‡K hvq|
[miKvwi ˆmq` nv‡Zg Avjx K‡jR, ewikvj]

K.
ˆeÁvwbK m~Î Kv‡K e‡j?
1

L.
mv›`ªZv ¸YvsK I w¯’wZ¯’vcK ¸Yvs‡Ki g‡a¨ ˆemv`„k¨ Kx?
2

M.
gvwUi Mo cÖwZ‡ivaKvix ej wbY©q Ki|
3

N.
DÏxc‡K ewY©Z NUbvwU KvR kw³ Dccv`¨‡K mg_©b K‡i MvwYwZKfv‡e we‡k­lY Ki|
4

24 bs cÖ‡kœi DËi

eq \o((,K) ˆeÁvwbK cix¶v wbix¶vi gva¨‡g cÖgvwYZ ZË¡‡K Dw³i gva¨‡g cÖKvk Kiv‡K ˆeÁvwbK m~Î e‡j|
eq \o((,L) w¯’wZ¯’vcK mxgvi g‡a¨ cxob I weK…wZi AbycvZ GKwU aª“e msL¨v nq, hv‡K H e¯‘i w¯’wZ¯’vcK ¸Yv¼ e‡j| cÖevnxi `ywU ¯—‡ii g‡a¨ †e‡Mi MwZ GKK n‡j Zv‡`i GKK †¶Îd‡j †h mv›`ª ej wµqv K‡i Zv‡K H cÖevnxi mv›`ªZv ¸Yv¼ e‡j|

w¯’wZ¯’vcK ¸Yv‡¼i GKK Nm(2 Ges mv›`ªZv ¸Yv‡¼i GKK Nsm(2 ev Pas|
eq \o((,M) †`Iqv Av‡Q,


e¯‘i fi, m = 4kg


e¯‘i D”PZv, h = 5 m


gvwUi wfZi AwZµvš— `~iZ¡, x = 10cm = 0.1 m


gvwUi Mo cÖwZ‡ivaKvix ej, F =?


kw³i msi¶YkxjZvi m~Î n‡Z cvB,


mg(h+x) = F ( x


ev, F =  eq \f(mg(h + x),x) 

ev, F =  eq \f(4 ( 9.8 ((5 + 0.1), 0.1) 

( F = 1999.2N (Ans.)
eq \o((,N)  †`Iqv Av‡Q,


f‚wg n‡Z e¯‘i D”PZv, h = 5 m


e¯‘i fi,  m = 4kg


gvwUi wfZi AwZµvš— `~iZ¡,  x = 0.1m


gvwUi Mo cÖwZ‡ivax ej, F = 1999.2N


e¯‘i Avw`‡eM,  u = 0ms(1
cÖ_g †¶‡Î,


awi, f‚wg ¯ú‡k©i gyn~‡Z© e¯‘i †eM = vms(1
Avgiv Rvwb,


v2 = u2 + 2gh


ev, v2 = 02 + 2gh


( v2 = 2gh

( e¯‘i MwZkw³i cwieZ©b 
=  eq \f(1,2) mv2 (  eq \f(1,2) mu2

=  eq \f(1,2) ( m ( 2gh (  eq \f(1,2)  ( m ( 02


= mgh

Avevi, e¯‘wU f‚wg‡Z co‡Z AwfKl© ej Øviv K…ZKvR = F ( h = mgh

hv, e¯‘i MwZkw³i cwieZ©‡bi mgvb|

Avevi, wØZxq †¶‡Î,


e¯‘i Avw`‡eM, v =  eq \r(2gh) ms(1

e¯‘i †kl †eM, v( = 0ms(1

AwZµvš— `~iZ¡, x = 0.1m

Avevi, 


v(2 = v2 + 2ax


ev, 02 = 2gh + 2ax


ev, a = ( eq \f(gh,x) 
gvwUi cÖwZ‡ivax ej Øviv K…ZKvR
= Fx


= max


= m (  eq \b\bc\(((\f(gh,x)) x


= ( mgh

hv, wØZxq †¶‡Î MwZkw³i cwieZ©‡bi mgvb|

myZivs, DÏxc‡K ewY©Z NUbvwU KvR-kw³ Dccv`¨‡K mg_©b K‡i| eq\f(gh,x)) 
eq \o((((,cÖkœ(25) GKwU cvwbc~Y© Kzqvi MfxiZv 12m Ges e¨vm 1.8m| GKwU cv¤ú KzqvwU‡K 24min G cvwb k~b¨ Ki‡Z cv‡i| D³ Kv‡R 1H.P Gi AviI GKwU cv¤ú hy³ Kiv n‡jv|



 [miKvwi ewikvj K‡jR, ewikvj]

K.
msi¶Ykxj ej Kv‡K e‡j?
1

L.
ej I miY w`K ivwk n‡j I KvR GKwU †¯‹jvi ivwk †Kb? e¨vL¨v Ki|
2

M.
cv¤úwUi ¶gZv wbY©q Ki|
3

N.
wØZxq cv¤ú hy³ Kivq D³ Kv‡R KZ mgq mvkÖq n‡e?
4

25 bs cÖ‡kœi DËi

eq \o((,K) †Kvb KYv GKwU c~Y© Pµ m¤úbœ K‡i Zvi Avw` Ae¯’v‡b wd‡i Avm‡j KYvwUi Dci †h ej Øviv K…ZKv‡Ri cwigvY k~b¨ nq, †mB ej‡K msi¶Ykxj ej e‡j|

eq \o((,L) KvR n‡jv ej I mi‡Yi WU ¸Ydj| A_©vr W =   eq \o((,F) .  eq \o((,S)  = FS cos(| Kv‡Ri ïay gvb Av‡Q, wKš‘ †Kv‡bv w`K †bB| ZvB ej I miY †f±i ivwk nIqv m‡Ë¡I KvR †¯‹jvi ivwk|
eq \o((,M) Kzqvi AvqZb, v = (r2h = (( (0.9)2 ( 12 = 30.536m3
cvwbi fi, m = v( = 30.536 ( 1000 = 30536 kg
cvwbi Mo miY, h =   eq \f(12m,2)  = 6m

mgq, t = 24 min = 24 ( 60s

( ¶gZv, P =   eq \f(W,t)  =   eq \f(mgh,t) =  eq \f(30536 ( 9.8 ( 6,24 ( 60) 

= 1247W


= 1.67hP  
eq \o((,N) Avgiv Rvwb, ¶gZv =  eq \f(K…ZKvR, mgq) 
K…ZKv‡Ri cwigvY aª“e _vK‡j, ¶gZv (  eq \f(1,mgq) 
myZivs mgq mvkÖq n‡e = t1 – t2

= (24 –15) min


= 9 min
eq \o((((,cÖkœ(26) GKZjv GKwU `vjv‡bi Qv‡`i mv‡_ `ywU gB jvMv‡bv Av‡Q| cÖ_g gB‡qi ˆ`N©¨ 10m I Abyfzwg‡Ki mv‡_ 30(  †Kv‡Y Ges wØZxq gB‡qi ˆ`N©¨ 8m I Abyf‚wg‡Ki mv‡_ 70(  †Kv‡Y †njv‡bv Av‡Q| 65kg f‡ii `yBRb wbg©vY kÖwgK gv_vq 15kg f‡ii B‡Ui †evSv wb‡q `yB gB w`‡q Qv‡` DV‡jb|
[miKvwi Av‡kK gvngy` K‡jR, Rvgvjcyi]

K.
e‡ji wei“‡× KvR ej‡Z wK †evS?
1

L.
KvR GKwU Aw`K ivwk e¨vL¨v Ki|
2

M.
2q gB w`‡q Qv‡` DVvi Rb¨ kÖwgK KZUzKz KvR K‡i‡Qb?
3

N.
Dfq kÖwgKB hw` 10 †m‡K‡Û Qv‡` D‡Vb Zvn‡j †K †ewk ¶gZv cÖ‡qvM K‡i‡Qb-MvwYwZK we‡k­lY K‡i DËi `vI|
4

26 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘i Ici wbw`©ó ej cÖhy³ _vKv Ae¯’vq (Ab¨ †Kv‡bv e‡ji cÖfv‡e) e¯‘wU cÖ_‡gv³ e‡ji wecixZ w`‡K hw` m‡i hvq A_ev cÖ_‡gv³ e‡ji wecix‡Z hw` e¯‘wUi mi‡Yi abvÍK Dcvsk _v‡K, Z‡e G‡¶‡Î m¤úbœ KvR‡K e‡ji wei“‡× KvR e‡j|
eq \o((,L) †Kv‡bv e¯‘i Ici ej cÖ‡qv‡Mi d‡j hw` e‡ji w`‡K e¯‘i mi‡Yi Dcvs‡ki gv‡bi ¸Ydj‡K KvR e‡j| A_©vr ej  eq \o(F,() Ges miY  eq \o(S,() n‡j e‡ji w`‡K mi‡Yi Dcvs‡ki gvb = | eq \o(F,()| cos( (( n‡jv  eq \o(F,() I  eq \o(S,() Gi ga¨Kvi †KvY) K…ZKvR = e‡ji gvb ( e‡ji w`‡K mi‡Yi Dcvs‡ki gvb = | eq \o(F,()|| eq \o(S,()| cos( ev †¯‹jvi ¸Ydj| ZvB KvR GKwU Aw`K ivwk|
eq \o((,M) wØZxq Z‡ji ˆ`N©¨ , S = 8m

wØZxq Z‡ji D”PZv, h = Ssin70( = 8m (sin70(

= 7.52m 

[image: image9.emf]       

70   

h  

s = 8m  


BUmn kÖwg‡Ki fi, m = 65kg + 15kg = 80kg

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms(2
myZivs 2q gB w`‡q Qv‡` IVvi Rb¨ kÖwgK KZ…©K m¤úbœ KvR      W = EP = mgh = 80kg ( 9.8ms(2 ( 7.52m = 5896J (Ans)
eq \o((,N) [(M)bs n‡Z, 2q kÖwg‡Ki K…ZKvR W = 5896]

2q kÖwgK KZ…©K cÖhy³ ¶gZv, P =  eq \f(W,t) =  eq \f(5896J, 10sec) = 589.6 watt

1g gB‡qi D”PZv, h( = S sin30( = 10m(  eq \f(1,2)  = 5m


= 392 watt

†h‡nZz 589.6 watt > 392 watt

myZivs 2q kÖwgK †ewk ¶gZv cÖ‡qvM K‡i‡Qb|

eq \o((((,cÖkœ(27) 4kg f‡ii GKwU e¯‘ 5m DuPz ¯’vb †_‡K GKwU †c‡i‡Ki Dci co‡j †c‡iKwU gvwUi †fZ‡i 10cm Xz‡K hvq|
[VvKziMuvI miKvwi K‡jR,VvKziMuvI]

K.
cvwK©s K¶c_ Kv‡K e‡j?
1

L.
mv›`ªZv †Kb cÖevnx c`v‡_© m„wó nq?
2

M.
gvwUi wfZi †c‡iKwUi g›`b †ei Ki|
3

N.
DÏxc‡Ki NUbvwU KvR kw³ Dccv`¨ mg_©b K‡i wK-MvwYwZK fv‡e gZvgZ `vI|
4

27 bs cÖ‡kœi DËi

eq \o((,K) †Kvb K…wÎg DcMÖ‡ni AveZ©bKvj wbR A‡¶ Pviw`‡K N~Y©vqgvb| c„w_exi AveZ©bKv‡ji mgvb n‡j c„w_exi mv‡c‡¶ GwU w¯’i _vK‡e| GB ai‡bi DcMÖn‡K f‚-w¯’i DcMÖn e‡j| f‚-w¯’i DcMÖ‡ni K¶c_‡K cvwK©s K¶c_ e‡j|
eq \o((,L) †Kvb cÖevnx cÖevwnZ nIqvi mgq †Kgb evavMÖ¯— Zvi cwigvc mv›`ªZv| cÖevnx c`v‡_©i wewfbœ Z‡j MwZ wewfbœ Avi w¯’i Z‡ji †_‡K hZ`~‡i Zj Zvi Av‡cw¶K †eM ZZ †ewk| Avevi mv›`ªZv ïaygvÎ MwZi cv_©‡K¨i Rb¨ ˆZwi nq hv wewfbœ Z‡j ïaygvÎ cÖevnxi Rb¨ wfbœ| GRb¨ cÖevnx c`v‡_© mv›`ªZv m„wó nq|
eq \o((,M) 5m DuPz‡Z e¯‘i wefekw³
= mgh


= 4kg ( 9.8ms(2 ( 5m


= 196J

†c‡iK‡K ¯úk© Kivi gyn~‡Z© GB wefekw³ MwZkw³‡Z iƒcvš—wiZ n‡q hv‡e|

myZivs,  eq \f(1,2) mv2 = 196


ev, v2 =  eq \f(2 ( 196,m) 

ev, v2 =  eq \f(392,4) 
ev, v2 = 98

GwU †c‡iK‡K gvwU‡Z XzK‡Z mvnvh¨ K‡i|

myZivs, 02 = v2 + 2ax


ev, ( v2 = 2ax


ev,  eq \f((98,2 ( x)  = a

( a =  eq \f((98, 2 ( 0.10) 
a = ( 490ms(2 (Ans.)
eq \o((,N) KvR-kw³ Dccv`¨: e¯‘i MwZkw³i cwieZ©b e¯‘i Ici wµqviZ jwä ej KZ…©K K…Z KvR Gi mgvb|

GLv‡b, Avw` Ae¯’vq †eM,  u = 0

( Avw` MwZkw³, E k1
=  eq \f(1,2) mu2


= 0

Avevi,


e¯‘wU KZ…©K K…ZKvR, W
= mgh


Z_v wefe kw³ 
= (4 ( 9.8 ( 5)J



= 196J

†m‡nZz K…ZKvR MwZkw³i cwieZ©‡bi mgvb AZGe KvR kw³ Dccv`¨ mg_©b K‡i|

eq \o((((,cÖkœ(28) GK e¨w³ 50kg f‡ii GKwU †evSv 20m D”PZvq Dc‡i ZzjwQj| cv‡k `uvov‡bv Aci GKRb †evSvwU‡K 20kg f‡ii 20m  ˆ`‡N©¨i GKwU gB‡qi gv_vq w`‡q †evSvwU‡K Dc‡i Zzj‡Z ejj Ges ejj Zv‡Z †Zvgvi kw³ Kg LiP n‡e|
[VvKziMuvI miKvwi gwnjv K‡jR, VvKziMuvI]

K.
Abybv` Kv‡K e‡j?
1

L.
†K›`ªgyLx ej Øviv K…Z KvR k~b¨-e¨vL¨v Ki|
2

M.
1g e¨w³i †evSvwU Zzj‡Z K…Z KvR wbY©q Ki|
3

N.
DÏxc‡K 2q e¨w³i K_vwU mwVK wKbv-MvwYwZKfv‡e we‡k­lY Ki|
4

28 bs cÖ‡kœi DËi

eq \o((,K) †Kvb e¯‘i wbR¯^ K¤úv¼ Avi Zvi Dci Av‡ivwcZ ch©ve„Ë ¯ú›`‡bi K¤úv¼ mgvb n‡j e¯‘wU m‡e©v”P we¯—vi mnKv‡i Kw¤úZ n‡Z _v‡K| GB ai‡bi K¤úb‡K Abybv` e‡j|
eq \o((,L) †K›`ªgyLx ej Øviv K…Z KvR k~b¨ nq †Kbbv ej I mi‡Yi ga¨eZx© †KvY 90( nq| †Kvb e¯‘ e„ËvKvi c‡_ AvewZ©Z n‡Z _vK‡j Zvi Dci wµqvkxj †K›`ªgyLx e‡ji w`K nq e¨vmva© eivei †K‡›`ªi w`‡K| †hLv‡b e¯‘wUi miY e„Ëc‡_i ¯úk©K eivei nq| d‡j †K›`ªgyLx e‡ji w`‡K I e¯‘i mi‡Yi w`‡Ki ga¨eZx© †KvY 90( nq| d‡j Kv‡Ri cwigvY k~b¨ nq|
eq \o((,M) 

	K…ZKvR
= mgh


= 50kg ( 9.8ms(2 ( 20m


= 9800J (Ans.)
	GLv‡b, 

†evSvi fi, m = 50kg

D”PZv,  h = 20m

AwfKl©R Z¡iY, g = 9.8ms(2


eq \o((,N) GLv‡b,


1g e¨w³i †¶‡Î K…Z KvR, W1 = 9800J [ÔMÕ bs n‡Z]

2q e¨w³i †¶‡Î, K…ZKvR, W2 = 20m D”PZvi †evSv †Zvjvi Rb¨ K…Z KvR + 20kg f‡ii gB‡K Lvov Kiv‡bvi Rb¨ K…Z KvR|


[image: image10.emf]       

10m  

20m  


GLv‡b,


†evSvi fi, m1 = 50kg


D”PZv, h1 = 20m


gB‡qi fi, m2 = 20kg


gB Gi fi‡K‡›`ªi miY, h2 = 10m

AZGe, DÏxc‡K 2q e¨w³i K_v mwVK wQj bv|

eq \o((((,cÖkœ(29) 
wP‡Î 1.5kg f‡ii GKwU †Ljbv Mvwo myZvq †eu‡a AvbZ Z‡ji Dci mg‡e‡M MwZkxj Ki‡Z Z‡ji mgvš—iv‡j 10N ej cÖ‡qvM Kiv nq| G ¯’v‡b AwfKl©R Z¡iY 10ms(2|
[ei¸bv miKvwi K‡jR, ei¸bv]

K.
f‚-w¯’i DcMÖn Kx?
1

L.
Òmg fi‡e‡Mi nvjKv I fvix e¯‘i g‡a¨ nvjKv e¯‘i MwZkw³ †ewkÓ-e¨vL¨v Ki|
2

M.
DÏxc‡Ki myZvi Uvb wbY©q Ki|
3

N.
DÏxc‡Ki MvwowU‡K Zzj‡Z D³ e¨e¯’vi Kg©`¶Zv 70% wKbv-we‡k­lY Ki|
4

29 bs cÖ‡kœi DËi

eq \o((,K) hw` †Kvb K…wÎg DcMÖ‡ni ch©vqKvj c„w_exi AvwýK MwZi mgvb nq, Z‡e c„w_exi GKRb ch©‡e¶‡Ki Kv‡Q G‡K me mgq w¯’i g‡b n‡e| G ai‡bi K…wÎg DcMÖn‡K f‚-w¯’i DcMÖn e‡j|
eq \o((,L) g‡b Kwi, nvjKv e¯‘wUi fi m1, †eM v1

fvix e¯‘wUi fi m2, †eM  v2
†h‡nZz mg fi‡eM ( m1v1 = m2v2 

†h‡nZz m1<m2 myZivs v1 Gi gvb v2 Gi †P‡q †ewk n‡e| 

nvjKv e¯‘wUi MwZkw³, 
=  eq \f(1,2) m1v12

=  eq \f(1,2) (m1v1)v1

=  eq \f(v1,v2) ( fvix e¯‘wUi MwZkw³

( v1>v2 myZivs nvjKv e¯‘wUi MwZkw³ fvix e¯‘wUi MwZkw³ A‡c¶v †ewk|

eq \o((,M) 

Avgiv Rvwb

	myZviUvb, T = mgcos(

= 1.5 ( 9.8 ( cos60(

= 7.35N (Ans.)
	GLv‡b,

e¯‘wUi fi, 
m = 1.5 kg
= 1.5kg


( 
= cos(1  eq \f(0.6,1.2) 


= 60(
myZviUvb,
T
= ?


eq \o((,N) Avgiv Rvwb,


Kg©`¶Zv
=  eq \f(K…ZKvR, †gvU e¨wqZ kw³) ( 100%



=  eq \f(7.35,10) ( 100%



= 73.5%

[†h‡nZz myZviUvb 7.35N †m‡nZz e¯‘wU‡K bvgv‡Z K…ZKv‡Ri cwigvb 7.35N ej Øviv m¤úvw`Z n‡e wKš‘ ej cÖ‡qvM Kiv n‡”Q 10N] 

MvwowU‡K Zzj‡Z D³ e¨e¯’vi Kg©`¶Zv 70% bq|

eq \o((((,cÖkœ(30) wP‡Î cÖ`wk©Z MvwowU 16ms(1 †e‡M PjwQj| Mvwoi PvjK †eªK Kivq 40m `~iZ¡ AwZµg K‡i MvwowU †_‡g hvq|


[image: image11.emf]       

6 0   

40 m  

A  

B   C  



 [bxjdvgvix miKvwi K‡jR, bxjdvgvix]

K.
e‡ji NvZ Kx?
1

L.
†Kvb e¯‘i Dci wµqvkxj ej 10kg.wt ej‡Z Kx eyS?
2

M.
Kx cwigvY MwZ cÖwZ‡ivaKvix ej MvwowUi Dci wµqv K‡i wbY©q Ki|
3

N.
DÏxc‡K kw³i msi¶YkxjZvi bxwZ cvwjZ n‡e Kx? MvwYwZK hyw³mn gZvgZ `vI|
4

30 bs cÖ‡kœi DËi

eq \o((,K)  †Kvb e„nrgv‡bi ej hw` ¯^í mg‡qi Rb¨ †Kvb e¯‘i Dci wµqv K‡i Z‡e ej I e‡ji wµqvKv‡ji ¸Ydj‡K e‡ji NvZ e‡j|
eq \o((,L) †Kvb e¯‘i Dci wµqvkxj ej 10kg. wt = (10 ( 9.8)N = 98N

myZivs, 1kg f‡ii †Kvb e¯‘i Dci †h ej cÖhy³ n‡j 98ms(2 Z¡iY m„wó K‡i A_ev 98kg f‡ii †Kvb e¯‘i Dci cÖhy³ n‡q 1ms(2 Z¡iY m„wó K‡i A_ev fi I Z¡i‡Yi ¸Ydj hw` 98N nq Z‡e Zv‡K 10kg-wt ej e‡j|
eq \o((,M) GLv‡b,


Mvwoi fi, m = 200kg


Mvwoi Avw`‡eM, vo = 16ms(1

AwZµvš— `~iZ¡, s = 40m

Avgiv Rvwb,


v2  = vo2 ( 2as


(a  
= 3.2ms(2
g‡b Kwi, Mvwoi MwZ cÖwZ‡ivax ej = F N

DÏxcK Abymv‡i,

	F ( mgSin( = ma

ev, F = m(a + gSin()

ev, F = 200(3.2 + 9.8 ( Sin30)

( F = 1620N
	GLv‡b,

( = 90( ( 60(

= 30(


myZivs, MwZcÖwZ‡ivax ej, F = 1620N (Ans.)
eq \o((,N) GLv‡b,


A we›`y‡Z Mvwoi †eM, vA = 16ms(1

C we›`y‡Z Mvwoi †eM, vC = 0ms(1

Mvwoi fi,  m = 200kg

BC †K f‚wg we‡ePbv Ki‡j,

f‚wg n‡Z C we›`yi D”PZv, hC 
= 0m

f‚wg n‡Z A  we›`yi D”PZv, hA 
= (40 ( cos60()m



= 20m

C we›`y‡Z Mvwoi †gvU kw³ Ec = eq \f(1,2)mvc2 + mghc + w



= eq \f(1,2)m ( 02 + mg ( 0 + 64800



= 64800 J
†h‡nZz A I C we›`y‡Z Mvwoi †gvU kw³ mgvb| myZivs DÏxc‡K kw³i msi¶YkxjZvi bxwZ cvwjZ n‡e|

eq \o((((,cÖkœ(31) GKwU grm¨Lvgvi KZ…©c¶ Zv‡`i Rjvavi ms¯‹v‡ii Rb¨ 50m ˆ`N©¨, 15m cÖ¯’ Ges 2.6m MfxiZv wewkó Rjvavi n‡Z m¤ú~Y© cvwb 3 NÈvq Acmvi‡bi Rb¨ GKwU wVKv`vix cÖwZôvb‡K `vwqZ¡ w`j| grm¨Lvgvi KZ…©c¶ wVKv`vix cÖwZôvb‡K 5 k-watt ¶gZv m¤úbœ GKwU gUi wPÎvbyhvqx ¯’vcb K‡i †Qu‡K cvwb Acmvib Kii civgk© w`j| gU‡ii Kg©`¶Zv 85%|


[image: image12.emf]   

50 m  

cvÁ·  

1.6 m  

15 m  

5 m  

30   


[PzqvWv½v miKvwi K‡jR, PzqvWv½v]

K.
RoZvi åvgK Kv‡K e‡j?
1

L.
Mvwo Wvb w`‡K euvK wb‡j hvÎxiv evg w`‡K Szu‡K hvq †Kb e¨vL¨v Ki|
2

M.
cvwb Acmvi‡bi cwigvY n‡Z cv¤úwUi 1NÈvq K…Z Kv‡Ri cwigvb wnmve Ki|
3

N.
KZ…©c¶ wVKv`vix cÖwZôvb‡K h_vh_ ¶gZvi cv¤ú ¯’vcb Kivi civgk© w`‡qwQj wKbv-MvwYwZK we‡k­lY `vI|
4

31 bs cÖ‡kœi DËi

eq \o((,K)  †Kvb wbw`©ó we›`y ev A‡¶i mv‡c‡¶ N~Y©vqgvb †Kvb e¯‘i fi I `~i‡Z¡i e‡M©i ¸Yd‡ji mgwó‡K H we›`y ev A‡¶i mv‡c‡¶ e¯‘wUi RoZvi åvgK e‡j|
eq \o((,L) Mvwo hLb Wvb w`‡K evK †bq ZLb Zvi Dci wµqvkxj †K›`ªwegyLx ej evgw`‡K wµqv K‡i| d‡j Mvwo‡Z Aew¯’Z hvÎxiv GB †K›`ªwegyLx e‡ji cÖfv‡e evg w`‡K Szu‡K c‡o|
eq \o((,M) †`Iqv Av‡Q,


cv‡¤úi ¶gZv, P = 5k-watt


cv‡¤úi Kg©`¶Zv, ( = 85%


mgq, t = 1 NÈv = 3600sec


K…ZKvR, W = ?

g‡bKwi, cv‡¤úi jf¨Kvh©Ki ¶gZv = P( k-watt

Avgiv Rvwb, ( =  eq \f(P(,P) 
ev, P( = 85% ( 5

ev, P( = 4.25 k-watt

( P = 4250 watt

( cv¤úwUi 1 NÈvq K…ZKvR, W
= P( ( t


= (4250 ( 3600)J


= 1.53 ( 107J (Ans.)
eq \o((,N)  †`Iqv Av‡Q,


Rjav‡ii ˆ`N©¨ = 50m


Rjav‡ii cÖ¯’ = 15m


Rjav‡ii D”PZv = 1.6m


( Rjav‡ii AvqZb, v = (50 ( 15 ( 1.6)m


( v = 1200m3
(Rjvav‡ii cvwbi fi,  m
= (v


= (1000 ( 1200)kg


= 1.20 ( 106kg

cvwbi Mo miY,  h =  eq \b\bc\((\f(1.6,2) + 5 ( sin30) m = 3.3m

mgq = 3hr = 10800sec

g‡bKwi, cv‡¤úi Kvh©Ki ¶gZv = P
Avgiv Rvwb, P =  eq \f(mgh, t) 
cv‡¤úi Kg©`¶Zv, ( = 85% = 0.85

awi, cv‡¤úi cÖ‡qvRbxq ¶gZv = P( K-watt

Avgiv Rvwb,  eq \f(P,P()  = (
ev, P(
=  eq \f(3.59,0.85) 
( P( 
= 4.22 k-watt < 5 k-watt

KZ…©c¶ KZ…©K wb‡`©wkZ cv‡¤úi cÖ‡qvRbxq ¶gZvi †_‡K †ewk|

( KZ…©c¶ wVKv`vwi cÖwZôvb‡K h_vh_ cv¤ú ¯’vc‡bi civgk© w`‡qwQj|

eq \o((((,cÖkœ(32) 
Dc‡ii wP‡Î cÖ`wk©Z Mvwoi fi 1000 kg| MvwowU mg‡e‡M A †_‡K B †Z hvq| (g =9.8 ms(2) 

[wgicyi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, XvKv]

K.
GKK †f±i Kx?
1

L.
cÖv‡mi MwZc‡_i m‡e©v”P we›`y‡Z MwZkw³ wKiƒc- e¨vL¨v Ki|
2

M.
A †_‡K B ‡Z †h‡Z K…ZKvR wbY©q Ki|
3

N.
hw` A we›`y‡Z w¯’i †_‡K B we›`y‡Z MvwowU 28 ms(1 ‡eM cÖvß n‡Z Pvq Zvn‡j Kvh©Ki ¶gZvi Kxiƒc cwieZ©b NUv‡Z n‡e? MvwYwZK we‡k­l‡Yi mvnv‡h¨ †`LvI|
4

32 bs cÖ‡kœi DËi

eq \o((,K) †Kvb †f±‡ii gvb hw` GKK nq Zvn‡j Zv‡K GKK †f±i e‡j| 

eq \o((,L) wbw¶ß e¯‘ ev cÖv‡mi †e‡Mi `yBwU Dcvsk _v‡K| GKwU Abyf‚wgK Dcvsk Ab¨wU Dj¤^ Dcvsk| m‡e©v”P D”PZvq †e‡Mi Dj¤^ Dcvsk k~b¨ nq| ZvB m‡e©v”P we›`y‡Z MwZ‡eM me©v‡c¶v Kg nq| Rvbv Av‡Q, e¯‘i MwZkw³ Gi †e‡Mi e‡M©i mgvbycvwZK| d‡j cÖv‡mi MwZc‡_i m‡e©v”P we›`y‡Z MwZkw³ me©wbæ nq|  

eq \o((,M) 
	A  _‡K B ‡Z wb‡Z K…ZKvR;

W = mg AB sin(
= 1000 kg ( 9.8 ms(2 ( 450 m ( sin 5(
= 3.843 ( 105 J   (Ans.)
	GLv‡b,

AB = 450 m

( = 5(
AwfKl©R Z¡iY g = 9.8 ms(2
Mvwoi fi, m = 1000 kg


eq \o((,N) GLv‡b

A we›`y‡Z †eM, vA = 0 ms(1
B we›`y‡Z †eM, vB = 28 ms(1
Mvwoi fi, m = 1000 kg

A we›`y‡Z ¶gZv, PA = FA vA

= FA ( 0


= 0

awi, MvwowUi Z¡iY a

( FB ( mg sin( = ma

Avevi, vB2 = vA2 + 2ax
            a =  eq \f(vB2 ( vA2, 2x) (

= 1725.24 N

( B we›`y‡Z ¶gZv, FB = PB VB

= 1725. 24 ( 28


= 48306.72 W


= 64.75 H.P

( B we›`y‡Z MvwowU 28 ms(1 †eMcÖvß n‡Z PvB‡j Kvh©Ki ¶gZvi

 (FB ( FA) = 64.75 H.P cwieZ©b NUv‡Z n‡e|

eq \o((((,cÖkœ(33) GKwU cvwbc~Y© Kzqvi MfxiZv 12m Ges e¨vm 1.8m| GKwU cv¤ú KzqvwU‡K 24 wgwb‡U cvwbk~b¨ Ki‡Z cv‡i| D³ Kv‡R 746 watt ¶gZvi AviI GKwU cv¤ú hy³ Kiv n‡jv|

[DËiv nvB ¯‹zj GÛ K‡jR, XvKv]

K.
gyw³‡eM Kv‡K e‡j?
1

L.
c„w_exi †K‡›`ª AwfKl©R Z¡iY k~b¨ †Kb? e¨vL¨v Ki|
2

M.
cv¤úwUi ¶gZv wbY©q Ki|
3

N.
wØZxq cv¤úwU hy³ Kivq D³ Kv‡R KZ mgq mvkÖq n‡eÑ MvwYwZKfv‡e we‡k­lY Ki|
4

33 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv MÖ‡ni c„ô n‡Z GKwU e¯‘‡K †h †e‡M wb‡¶c Ki‡j GwU Avi H MÖ‡ni wbKU wd‡i Av‡m bv Zv‡K gyw³ †eM e‡j| 

eq \o((,L) f‚-c„ô n‡Z d MfxiZvq f‚- Af¨š—‡i AwfKl©R Z¡iY gd = g  eq \b\bc(1 ( \f(d,R)) [ g = f‚c„‡ô AwfKl©R Z¡iY]

c„w_exi †K‡›`ª,d = R

( c„w_exi †K‡›`ª AwfKl©R Z¡iY, g( = g   eq \b\bc(1 ( \f(R,R)) = 0

A_©vr c„w_exi †K‡›`ª AwfKl©R Z¡iY k~b¨|

eq \o((,M) GLv‡b, Kzqvi MfxiZv, h = 12m Kzqvi e¨vmva©, r =  eq \f(eÅm,2) 

=  eq \f(1.8,2)  = 0.9m 

Kzqvi AvqZb, V = (r2h =  ( ( (0.9)2 ( 12 = 30.536 m3
cvwbi fi, m = (V = 30.536 ( 1000 = 30536 kg

cvwbi Mo miY, h =  eq \f(12 m,2) = 6m

mgq, t = 24 min = 24 ( 60 Sec

( ¶gZv, P =  eq \f(W,t)=  eq \f(mgh,t) =  eq \f(30536 ( 9.8 ( 6, 24 ( 60) 
( p = 1247 W (Ans.)

eq \o((,N) Avgiv Rvwb, ¶gZv =  eq \f(K…ZKvR, mgq) 
G‡¶‡Î †gvU D‡ËvwjZ cvwbi cwigvY aª“e _vKvq,

P (  eq \f(1,t) 
myZivs, mgq mvkÖq n‡e, t1 ( t2  = (24 ( 15) min = 9 min (Ans.)

eq \o((((,cÖkœ(34) GKwU cvwbc~Y© Kzqvi MfxiZv 12 m Ges e¨vm 1.8m| GKwU cv¤ú KzqvwU‡K 24 min G cvwbk~b¨ Ki‡Z cv‡i| D³ Kv‡R 1 H.P ¶gZvi AviI GKwU cv¤úhy³ Kiv n‡jv|

[iwdKzj Bmjvg gwnjv K‡jR, wK‡kviMÄ]

K.
KvR kw³ Dccv`¨wU wee„Z Ki?
1

L.
msi¶Ykxj I Amsi¶Ykxj e‡ji cv_©K¨ wjL?
2

M.
cv¤úwUi ¶gZv wbY©q Ki|
3

N.
wØZxq cv¤úwU hy³ Kivq D³ Kv‡R KZ mgq mvkÖq n‡e? MvwYwZK c×wZ‡Z e¨vL¨v Ki|
4

34 bs cÖ‡kœi DËi

eq \o((,K) KvR kw³ Dccv`¨: †Kv‡bv e¯‘i Dci wµqviZ jwä ej KZ…©K K…Z KvR Zvi MwZkw³i cwieZ©‡bi mgvb| 

eq \o((,L) msi¶Ykxj ej I Amsi¶Ykxj e‡ji g‡a¨Kvi cv_©K¨ wb‡æ †`Iqv n‡jv:

	1.
msi¶Ykxj ej Øviv KvR m¤ú~Y©iƒ‡c D×vi Kiv hvq|
	1.
Amsi¶Ykxj ej Øviv KvR m¤ú~Y©iƒ‡c cybi“×vi Kiv hvq bv|

	2.
GB ej ïay Ae¯’v‡bi Dci wbf©i K‡i|
	2.
GB ej ïay Ae¯’v‡bi Dci wbf©i K‡i bv|

	3.
D`vniY: †PŠ¤^K ej, gnvKl© ej, w¯úÖsej BZ¨vw`|
	3.
D`vniY: Nl©Y ej, mv›`ª ej BZ¨vw`|



[image: image13.wmf] GLv‡b Kzqvi MfxiZv, h = 12m
Kzqvi AvqZb,

V = ( r2h = ( ( (0.9)2 ( 12


= 30.536 m3  eq \b\lc\[(\s(ˆhGnZz eÅvm d = 1.8m, ( eÅvmvaÆ  r = \f(1.8 m,2) = 0.9 m))
cvwbi fi, m = V( = 30.536 ( 1000 = 30536 kg

cvwbi Mo miY, h =  eq \f(12m,2) = 6m

(cv¤úwUi ¶gZv, P = 1.67 H.P (Ans.)
eq \o((,N) Avgiv Rvwb, ¶gZv =  eq \f(K…ZKvR, mgq) 
K…ZKv‡Ri cwigvY aª“e _vK‡j, ¶gZv (  eq \f(1,mgq) 
G‡¶‡Î †gvU D‡ËvwjZ cvwbi cwigvY aª“e _vKvq P ( eq \f(1,t) 
(  eq \f(P1, P2) =  eq \f(t1, t2) 
( t2 =  eq \f(P1, P2)  ( t1 =  eq \f(1.67,1.67 + 1) ( 24 min = 15 min

myZivs mgq mvkÖq n‡e, = t1 ( t2 = (24 ( 15) min = 9 min

AZGe, mgq mvkÖq n‡e  9 min (Ans.)

eq \o((((,cÖkœ(35) mxmvi ˆZwi 20 gm f‡ii GKwU Zxi 400 ms(1 ‡e‡M PjvKvjxb †Kv_vI _vwg‡q †`qvi d‡j mg¯— MwZkw³ Zv‡c iƒcvš—wiZ nj| GLv‡b D‡j­L¨ †h Zvc I MwZkw³ Ab¨ †Kvb Dcv‡q bó nqwb Ges mxmvi Av‡cw¶K Zvc 126 Jkg(1K(1
[eªvþYevwoqv miKvwi gwnjv K‡jR, eªvþYevwoqv]
K.
Mo eM© †eM Kv‡K e‡j?
1

L.
V (  eq \f(1,P) m¤úK©wU e¨vL¨v Ki|
2

M.
DÏxcK n‡Z Zx‡ii MwZkw³ †ei Ki|
3

N.
G‡¶‡Î ZvcgvÎvi cwieZ©b n‡e wK? we‡k­lY Ki|
4

35 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv M¨v‡mi mKj AYyi †e‡Mi e‡M©i Mo gvb‡K Mo eM© †eM e‡j| 

eq \o((,L) V (  eq \f(1,P) m¤úK©wU †_‡K cvB| †Kv‡bv wbw`©ó f‡ii M¨v‡mi ZvcgvÎv w¯’i _vK‡j Zvi AvqZb (V) Pv‡ci (P) e¨¯—vbycvwZK|

A_ev, V(  eq \f(1,P)
ev V = aª“eK (  eq \f(1,P)
ev, (V = aª“eK

( hw` w¯’i ZvcgvÎvi †Kv‡bv wbw`©ó f‡ii M¨v‡mi P1 , P2........Pn Pv‡c |

h_vµ‡g V1, V2 ......Vn AvqZb cvIqv hvq, Z‡e

P1V1 = P2V2 = ........= pnVn = aª“eK
eq \o((,M) GLv‡b, Zx‡ii fi, m = 20 gm = 0.02 kg


†eM, v = 400 ms(1
(Zx‡ii MwZkw³ =  eq \f(1,2) mv2 =   eq \f(1,2) ( 0.02 kg ( (400 ms(1)2 = 1600 J
( Zx‡ii MwZkw³ 1600 J

eq \o((,N) G‡¶‡Î ZvcgvÎvi cwieZ©b n‡e Ges awi GB ZvcgvÎvi cwieZ©b = ((
Zx‡ii fi, m = 0.02 kg

†eM, v = 400 ms(1
mxmvi Av‡cw¶K Zvc, S = 126 Jkg(1K(1
†h‡nZz mg¯— MwZkw³ Zv‡c iƒcvš—wiZ nq Ges Zvc I MwZkw³ Ab¨ †Kv‡bv Dcv‡q bó nq bv|

(  eq \f(1,2) mv2 = mS((
ev,  eq \f(v2,2) = S ((
AZGe, G‡¶‡Î ZvcgvÎvi cwieZ©b n‡e 634.92 K.

eq \o((((,cÖkœ(36) 

[K¨v›Ub‡g›U K‡jR, h‡kvi]

K.
cqm‡bi AYycvZ Kx?
1

L.
GKwU w¯úÖs Gi ej aª“eK 50 N/m  ej‡Z Kx eyS?
2

M.
mij †`vj‡Ki eewU A we›`y‡K KZ †e‡M AwZµg Ki‡e|
3

N.
e‡ei ms‡hvMKvix myZvwU hLb Dj­¤^ †iLvi mv‡_ 30( †Kv‡Y Ae¯’vb K‡i ZLb Gi MwZkw³ I wefe kw³i Zzjbv Ki|
4

36 bs cÖ‡kœi DËi

eq \o((,K) cvk¦© weK…wZ I ˆ`N©¨ weK…wZi AYycvZ‡K cqm‡bi AbycvZ e‡j| 

eq \o((,L) GKwU w¯úÖsGi ej aª“eK 50N/m ej‡Z eySvq, mvg¨ve¯’vb n‡Z w¯úÖswUi GKK cwigvY  (1m) cÖmviY ev ms‡KvPb NU‡j Gi Ici 50N cwigvY cÖZ¨qbx ej wµqv K‡i| 

eq \o((,M) †`Iqv Av‡Q, e‡ei fi, m = 0.1kg

[image: image14.jpg]30




we¯—v‡ii cÖvš—we›`y n‡Z mvg¨ve¯’v‡bi Dj­¤^ `~iZ¡, h  


= AC = OA ( OC = OA ( OB sin30(

=  1.5 m ( 1.5 m (  eq \f(1,2) = 0.75 m
Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8 ms(2
†ei Ki‡Z n‡e A we›`y‡K ( ev mvg¨ve¯’vb) AwZµgKv‡j e‡ei †eM, v = ?

( v =  eq \r(2 ( 9.8 ( 0.75) = 3.834 ms(1 (Ans.)

eq \o((,N) e‡ei ms‡hvMKvix myZvwU hLb Dj­¤^ †iLvi mv‡_ ( = 30( †KvY Drcbœ K‡i ZLb mvg¨ve¯’vb n‡Z Gi D”PZv, 
[image: image15.jpg]



h = AE = OA ( OE = OA ( OD cos30(
= 1.5 m ( 1.5 ( 0.866 = 0.201 m 
( H Ae¯’v‡b wefekw³, Ep = mgh

= 0.1kg ( 9.8 ms–2 ( 0.201m = 0.197 J
†h‡Kv‡bv Ae¯’v‡b e‡ei hvwš¿K kw³ = we¯—v‡ii cÖv‡š— e‡ei wefekw³ = mgH  (H = mvg¨ve¯’vb n‡Z cÖvš—we›`yi D”PZv)

= 0.1 kg ( 9.8 ms(2 ( 0.75 m = 0.735 J

( ewY©Z (OD) Ae¯’v‡b MwZkw³ = hvwš¿K kw³ ( wefekw³

= 0.735J – 0.197J = 0.538J

myZivs, e‡ei ms‡hvMKvix myZvwU hLb Dj­¤^ †iLvi mv‡_ 30( †Kv‡Y Ae¯’vb K‡i ZLb Gi MwZkw³ I wefe kw³i AYycvZ 
= 0.538 J t 0.197J =  eq \f(0.538,0.538) t  eq \f(0.197J,0.538)= 1 t 0.366

eq \o((((,cÖkœ(37) Mv‡Qi Wv‡j Szjš— GKwU Avg j¶ K‡i iwdK GKwU cv_i Quy‡o gvi‡j cv_iwU 9.8 ms(1 †e‡M Avg‡K AvNvZ K‡i| iwdK hw` Av‡Mi Zzjbvq A‡a©K kw³ cÖ‡qvM K‡i cv_i Quz‡o Z‡e cv_iwU ïaygvÎ Av‡gi D”PZvq †cuŠQ‡Z cv‡i|
[K…wl wek¦we`¨vjq K‡jR, gqgbwmsn]

K.
w¯úÖs aª“eK Kv‡K e‡j?
1

L.
†K›`ªgyLx ej Øviv †Kv‡bv KvR nq bvÑ e¨vL¨v Ki|
2

M.
f‚wg †_‡K DÏxc‡K ewY©Z Av‡gi D”PZv wbY©q Ki|
3

N.
cv_‡ii AvNv‡Z AvgwU e„š—Pz¨Z n‡j f‚wg ¯úk© Kivi c~e© gyû‡Z© Av‡gi ga¨Kvi kw³i Kx cwieZ©b n‡e? †Zvgvi gZvgZ eY©bv Ki|
4

37 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv w¯úÖs‡K Gi mvg¨ve¯’vb n‡Z GKK cwigvY msKzwPZ ev cÖmvwiZ Kiv n‡j Gi Ici †h gv‡bi cÖZ¨qbx ej KvR K‡i Zv‡K w¯úÖs aª“eK e‡j| 

eq \o((,L) e„Ëc‡_ N~Y©biZ e¯‘i Ici †K›`ªgyLx ej wµqv K‡i| G‡¶‡Î †h †Kv‡bv gyn~‡Z© †K›`ªgyLx e‡ji ( eq \o((,Fc) ) w`K e„‡Ëi †K›`ª eivei, wKš‘ cÖwZwU ¶z`ª g~û‡Z© e¯‘i ¶z`ª miY (d eq \o((,s)) nq e„‡Ëi ¯úk©K eivei| d‡j  eq \o((,Fc) I d eq \o((,s)Gi ga¨Kvi †KvY, ( = 90( Ges †K›`ªgyLx ej Øviv K…ZKvR, W =  eq \o((,Fc) . d eq \o((,s)= Fc ds cos 90( = 0 A_©vr †h‡Kv‡bv gyn~‡Z© †K›`ªgyLx e‡ji j¤^w`‡K e¯‘i miY N‡U e‡j †K›`ªgyLx ej Øviv †Kv‡bv KvR nq bv|

eq \o((,M) g‡b Kwi, cÖ_g †¶‡Î cv_‡ii wb‡¶cY †eM vo Ges f‚wg n‡Z  AvgwUi D”PZv h; Z`ycwi cv_‡ii fi m 

Zvn‡j, cÖ_g †¶‡Î cv_‡ii MwZkw³ =  eq \f(1,2) mv eq \a(2,0) 
Ges 2q †¶‡Î cv_‡ii MwZkw³ =  eq \f(1,2) . eq \f(1,2) mv eq \a(2,0)  =  eq \f(1,2) m  eq \b\bc(\f(vo,\r(2)))2 
myZivs, 2q †¶‡Î cv_‡ii wb‡¶cY †eM =  eq \f(vo, \r(2)) 
1g †¶‡Î, †kl‡eM, v = 9.8 ms(1
2q †¶‡Î, †kl‡eM, v = 0

( h =  eq \f(9.82,2g) =  eq \f(9.82,2 ( 9.8) =  eq \f(9.8,2) = 4.9 m (Ans.)

eq \o((,N) g‡b Kwi, Av‡gi fi m (kg)

Zvn‡j Sz‡j _vKv Ae¯’vq Av‡gi ga¨Kvi wefekw³, 

Ep = mgh = m kg ( 9.8 ms(2 ( 4.9 m = 48.02m J

AvgwUi cZbKv‡ji ïi“‡Z Gi †eM (Avw`‡eM), vo = 0 ms(1
f‚wg ¯úk© Kivi gyn~‡Z© Gi †eM v n‡j, v2 = v eq \o(2,0)  + 2gh


= (0ms(1)2 + 2 ( 9.8 ms(2 ( 4.9 m = 96.04 m2s(2
Ges f‚wg ¯úk© Kivi gyn~‡Z© AvgwUi MwZkw³, Ek =  eq \f(1,2) mv2

=  eq \f(1,2) ( m kg ( 96.04 m2s(2 = 48.02 mJ

cZbKv‡ji ïi“‡Z AvgwUi †Kv‡bv †eM bv _vKvq Gi MwZkw³ = 0

( cZbKv‡ji ïi“‡Z AvgwUi hvwš¿K kw³ = MwZkw³ + wefekw³


= 0J + 48.02 m J = 48.02 m J

f‚wg ¯úk© Kivi gyn~‡Z© f‚wg n‡Z Gi Zvr¶wYK D”PZv = 0
ZvB ZLb Gi wefekw³ = 0J

 f‚wg ¯úk© Kivi gyn~‡Z© AvgwUi hvwš¿K kw³ = MwZkw³ + wefekw³ µgk = 48.02 m J + 0J = 48.02 m J

myZivs, †`Lv hv‡”Q †h, e„š—Pz¨Z nIqvi ci AvgwUi wefekw³ MwZkw³‡Z iƒcvš—wiZ n‡q‡Q, Z‡e Gi wefekw³ I MwZkw³i mgwó Z_v hvwš¿K kw³i †Kv‡bv cwieZ©b N‡Uwb, hv hvwš¿K kw³i msi¶YkxjZv‡K wb‡`©k K‡i|

eq \o((((,cÖkœ(38) 27.36 H.P. Ges 3.65 H.P. ¶gZvi `ywU BwÄb w`‡q 100 m Ges 10 m D”PZvq 1000 kg cvwb DVv‡bv n‡jv| G‡Z mgq jvMj 60 †m‡KÛ|
[SvjKvwV miKvwi K‡jR, SvjKvwV]

K.
Ak¦¶gZv ej‡Z Kx †evSvq?
1

L.
†Kv‡bv e¯‘i MwZkw³ 500 J ej‡Z Kx †evSvq?
2

M.
1g BwÄbwUi jf¨ Kvh©Ki ¶gZv KZ?
3

N.
DÏxc‡Ki Av‡jv‡K †`LvI †h, 1g BwÄb Øviv †h ¶gZv bó nq wØZxq BwÄb Øviv Zvi †P‡q 20% ¶gZv †ewk bó nq|
4

38 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¨w³ ev hš¿ hw` cÖwZ †m‡K‡Û 746 J cwigvY KvR Ki‡Z cv‡i ev 746 J cwigvY kw³ e¨q Ki‡Z cv‡i, Z‡e Zvi ¶gZv‡K GK Ak¦¶gZv e‡j|

eq \o((,L) †Kv‡bv e¯‘ Gi MwZ‡e‡Mi `i“b KvR Kivi †h mvg_©¨ AR©b K‡i Zv‡K Gi MwZkw³ e‡j| †Kv‡bv e¯‘i MwZkw³ 500J ej‡Z eySvq, GwU †_‡g hvIqvi AvM ch©š— 500 J KvR Ki‡Z cvi‡e| 

eq \o((,M) †`Iqv Av‡Q,

1g BwÄbwU Øviv D‡ËvwjZ cvwbi fi, m = 1000 kg

cvwb D‡Ëvj‡bi D”PZv, h = 100m

e¨en„Z mgqKvj, t = 60 sec

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8 ms(2

†ei Ki‡Z n‡e, jf¨ Kvh©Ki ¶gZv, P = ?

Agiv Rvwb, P =  eq \f(mgh,t) =  eq \f(1000 kg ( 9.8 ms(2 ( 100m, 60 sec) 

= 16333 Watt (Ans.) 
eq \o((,N) DÏxc‡Ki Z_¨g‡Z, 1g BwÄ‡bi Aš—©gyLx ¶gZv, Pin = 27.36 HP
Ges jf¨ Kvh©Ki ¶gZv, Pout = 16333 Watt (ÔMÕ Ask n‡Z cvB)

=  eq \f(16333,746) HP = 21.9 HP

( 1g BwÄ‡bi `¶Zv, ( =  eq \f(Pout,Pin) =  eq \f(21.9 HP,27.36 HP) = 0.8 = 80%

( 2q BwÄb Øviv (100% ( 60%) ev, 40% ¶gZv bó nq|

GLv‡b, 40% ( 20% = 20%

myZivs, 1g BwÄb Øviv †h ¶gZv bó nq wØZxq BwÄb Øviv Zvi †P‡q 20% ¶gZv †ewk bó nq|

eq \o((((,cÖkœ(39) iwngv‡`i evwo‡Z Kzqv †_‡K 20m Dc‡i cvwb †Zvjvi Rb¨ 6 kW Gi GKwU cv¤ú e¨envi Kiv n‡”Q| cv‡¤úi `¶Zv 88.2%|
[†m›Uªvj DB‡gÝ K‡jR, XvKv]

K.
wK‡jvIqvU NÈv Kv‡K e‡j?
1

L.
†Kv‡bv h‡š¿i Kg©`¶Zv 75% ej‡Z Kx eySvq?
2

M.
DÏxc‡Ki cv¤úwU Øviv  cÖwZ wgwb‡U KZ wjUvi cvwb †Zvjv hv‡e?
3

N.
†h cv¤ú 40 wgwb‡U KzqvwU‡K cvwbk~b¨ Ki‡Z cv‡i Zvi ¶gZv wbY©q Kiv m¤¢e wKbv MvwYwZK we‡k­l‡Yi gva¨‡g Zv †`LvI|
4

39 bs cÖ‡kœi DËi

eq \o((,K) GK wK‡jvIqvU ¶gZvm¤úbœ †Kv‡bv Zworhš¿ GK N›Uv a‡i Pj‡j †h cwigvY Zworkw³ e¨q nq Zv‡K GK wK‡jvIqvU NÈv e‡j| 

eq \o((,L) †Kv‡bv h‡š¿i Kg©`¶Zv 75% ej‡Z †evSvq †h, hš¿wU †gvU cÖ`Ë kw³i kZKiv 75 fvM Kv‡R iƒcvš—i K‡i| 

eq \o((,M) GLv‡b,
cv‡¤úi ¶gZv, P = 6 kW = 6000 W


cv‡¤úi `¶Zv, ( = 88.2%


D”PZv, h = 20 m


mgq, t = 1 min = 60 sec


AwfKl©R Z¡iY, g = 9.8 ms(2

D‡ËvwjZ cvwbi fi, m = ?

awi, cv‡¤úi jf¨ Kvh©Ki ¶gZv P(
Avgiv Rvwb, ( =  eq \f(P(,P)
ev, P(= P ( (

= 6000 ( 88.2% = 6000 (  eq \f(88.2,100)

= 5292 W

Avevi, P(=  eq \f(mgh,t) 
( m = 1620 kg     (Ans.)

eq \o((,N) 40 min G Kzqv cvwbk~b¨ Kivi †¶‡Î,

mgq, t = 40 min = 2400 sec

g‡b Kwi, Kzqvi e¨vmva© r, D”PZv h I cvwbi NbZ¡ (|

cvwbi fi‡K‡›`ªi miY, h( =  eq \f(h,2) 
(Kzqvi AvqZb, V= (r2h

Kzqvi †gvU cvwbi fi, m =  V( = (r2h ( ( kg

cv‡¤úi ¶gZv, P =  eq \f(mgh(, t) 

=  eq \f((r2h ( ( ( g ( \b(\f(h,2)), t) 


= 6.41 r2 h2
DÏxc‡Ki Kzqvi e¨vmva© r I D”PZv h †`qv bv _vKvq cv‡¤úi ¶gZv wbY©q Kiv m¤¢e bq|
eq \o((((,cÖkœ(40) wP‡Î cÖ`wk©Z AB gB †e‡q 30kg f‡ii GKwU evjK Dc‡i D‡V Ges CD AvbZ Zj †e‡q wb‡P Av‡m| Z‡ji Nl©Y ej 50N|


 [†gvnv¤§`cyi g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
w¯úÖs aª“eK Kv‡K e‡j? 
1

L.
GKwU eo e„wói †dvUv †f‡O A‡bK¸‡jv †QvU †dvUvq cwiYZ Ki‡j ZvcgvÎvi wK cwieZ©b n‡e-e¨vL¨v Ki|
2

M.
evjKwU A n‡Z C we›`y‡Z †cŠQ‡Z AwfKl© ej KZ…©K K…ZKvR wbY©q Ki|
3

N.
CD c‡_ bvgvi mgq evjKwUi Z¡iY AwfKl©R Z¡i‡Yi †P‡q Kg bv †ewk n‡e? MvwYwZK we‡k­lY Ki|
4

40 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv w¯úÖs‡K Gi mvg¨ve¯’vb n‡Z GKK ˆ`N©¨ cwigvY cÖmvwiZ ev msKzwPZ Ki‡j G‡Z †h cÖZ¨qbx ej wµqv K‡i Zv‡K w¯úÖs aª“eK e‡j|

eq \o((,L) c„ôUvbRwbZ Kvi‡Y †Mvj‡Ki c„‡ô wefekw³ mwÂZ _v‡K| G wefe kw³ †Mvj‡Ki c„ôZ‡ji †¶Îd‡ji mgvbycvwZK| ZvB GKwU eo e„wói †duvUv †f‡O A‡bK¸‡jv †QvU †duvUvq cwiYZ Ki‡j c„ôZ‡ji †gvU †¶Îdj e„w× cvq d‡j G msµvš— wefe kw³i cwigvYI e„w× cvq| G kw³ g~jZ e„nr †duvUv n‡Z Zvckw³ wn‡m‡e †kvwlZ nq| ZvB e„nr †duvUvi Zzjbvq ¶z`ª †duvUv¸‡jvi ZvcgvÎv Kg nq|  

eq \o((,M) †`Iqv Av‡Q,
evj‡Ki fi, m = 30kg 


Z‡ji Nl©Y ej, Fk = 50 N 


AB = 4m, BC = 1m, CD = 5m 

†ei Ki‡Z n‡e, A n‡Z C we›`y‡Z †cuŠQ‡Z AwfKl© ej Øviv K…ZKvR, Wg = ?

evjKwUi IRb (Z_v Dci c„w_exi AwfKl© ej), 

F = mg = 30kg ( 9.8ms–2 = 294N 

AB Zj eivei Mg‡bi mgq AwfKl© ej Øviv K…ZKvR,

W1 = FS cos (

= ( 1018.4J 

myZivs, evjKwU A n‡Z C  we›`y‡Z †cuŠQ‡Z AwfKl© ej KZ…©K K…ZKvR = 1018.4J 
eq \o((,N) cÖ_‡g < CD A ( = (, awi) wbY©q Kwi| 

sin (BAD =   eq \f(h,AB)  

(f‚wg n‡Z BC As‡ki D”PZv h awi) 

Ges sin (CDA =  eq \f(h,CD) 
( CD AvbZ Zj eivei evjKwUi IR‡bi Dcvsk 

= F sin (CDA = 294N ( sin 43.87( = 203.75 N 

Nl©Y ej 50N nIqvq CD Zj eivei evjKwUi Ici Kvh©Ki ev jwä ej = 203.75N ( 50N = 153.75N 

( evjKwUi Kvh©Ki ev jwä Z¡iY =  eq \f(jwä ej,evj‡Ki fi) 
=   eq \f(153.75N,30kg)  = 5.125 ms–2 < 9.8ms–2 (= g, AwfKl©R Z¡iY) 

myZivs, CD c‡_ bvgvi mgq evjKwUi Z¡iY AwfKl©R Z¡i‡Yi †P‡q Kg n‡e| 

eq \o((((,cÖkœ(41) GKwU cvwbc~Y© Kzqvi MfxiZv Ges e¨vm h_vµ‡g 10m I 4m| GKwU cv¤ú 20 wgwb‡U KzqvwU‡K cvwb k~b¨ Ki‡Z cv‡i|

[gwbcyi D”P we`¨vjq I K‡jR, XvKv]

K.
MwZkw³ Kx?
1

L.
e‡ji Øviv KvR I e‡ji wei“‡× KvR e¨vL¨v Ki|
2

M.
cv‡¤úi Ak¦¶gZv wbY©q Ki|
3

N.
D³ KzqvwU‡K 1.67H.P Gi GKwU cv¤ú w`‡q cvwb k~b¨ Ki‡Z mgq e¨eavb MvwYwZK fv‡e we‡k­lY Ki|
4

41 bs cÖ‡kœi DËi

eq \o((,K) ïaygvÎ MwZ _vKvi Kvi‡Y †Kv‡bv e¯‘ KvR Kivi †h mvg_©¨ jvf K‡i Zv‡K Gi MwZkw³ e‡j|

eq \o((,L) †Kv‡bv e¯‘i Ici ej cÖ‡qv‡Mi d‡j hw` e‡ji w`‡K e¯‘i mi‡Yi Dcvsk _v‡K, Z‡e m¤úbœ KvR‡K e‡ji Øviv KvR ev abvÍK KvR e‡j| †Kv‡bv e¯‘ wbw`©ó D”PZv n‡Z f‚wg‡Z †b‡g Avm‡j AwfKl© e‡ji Øviv abvÍK KvR m¤úbœ nq| †Kv‡bv e¯‘i Ici ej cÖ‡qv‡Mi d‡j hw` e‡ji wecixZ w`‡K mi‡Yi Dcvsk _v‡K, Z‡e m¤úbœ KvR‡K e‡ji wei“‡× KvR ev FYvÍK KvR e‡j| †Kv‡bv e¯‘‡K f‚-c„ô n‡Z Dc‡ii w`‡K DVv‡bv n‡j AwfKl© e‡ji wei“‡× KvR m¤úbœ nq| 

eq \o((,M) †`qv Av‡Q,
cvwbc~Y© Kzqvi MfxiZv, L = 10m



Ges e¨vm, D = 4m 



mgqKvj, t = 20 min = 20 ( 60 sec = 1200 sec 



AwfKl©R Z¡iY, g = 9.8 ms–2 

Rvbv Av‡Q,
cvwbi NbZ¡, ( = 1000 kgm–3 

†ei Ki‡Z n‡e, cv‡¤úi ¶gZv, P = ? 

G‡¶‡Î, cvwbi D‡Ëvj‡bi Mo D”PZv, h =   eq \f(L,2)  =  eq \f(10m,2)  = 5m 

KzqvfwZ© cvwbi AvqZb, V =   eq \f(1,4) (D2L 

= 0.25 ( 3.1416 ( (4m)2 ( 10m = 125.664m3 

Ges D³ cvwbi fi, m = V( [( NbZ¡ = fi/AvqZb]

= 125.664m3 ( 1000 kgm–3 = 125664 kg

Avgiv Rvwb, P =   eq \f(mgh,t)  =   eq \f(125664 kg ( 9.8ms–2 ( 5m,1200sec) 

= 5131.28 Watt


=   eq \f(5131.28,746)  HP.= 6.88 Ak¦¶gZv (Ans.)
eq \o((,N) cÖ‡kœ D‡j­wLZ wØZxq cv‡¤úi ¶gZv, 

P = 1.67HP = 1.67 ( 746 Watt = 1245.8 Watt

GB cv¤ú w`‡q D³ KzqvwU m¤ú~Y©iƒ‡c cvwbk~b¨ Ki‡Z mgq e¨eavb t n‡j, P =  eq \f(mgh,t) 
( t =  eq \f(mgh,p) =  eq \f(125664 kg ( 9.8ms–2 ( 5m,1245.8 watt) 

= 4943 sec = 1hr 22 min 23sec 

c~‡e© cÖ‡qvRbxq mgq = 20 min

myZivs, D³ KzqvwU‡K 1.67 H.P. Gi GKwU cv¤ú w`‡q cvwb k~b¨ Ki‡Z mgq e¨eavb =1hr 22 min 23 sec ( 20min


= 1 hr 2 min 23 sec (Ans.)  

eq \o((((,cÖkœ(42) GKRb K…lK Zvi Rwg‡Z †mP †`qvi Kv‡R 1 H.P Gi GKwU cv¤ú Øviv 10m e¨v‡mi Ges 10m MfxiZvi GKwU cyKzi †_‡K cvwb ZzjwQ‡jb| wZwb j¶¨ Ki‡jb †h, cyKz‡ii cÖ_g A‡a©K cvwb Zzj‡Z †h mgq jv‡M evwK A‡a©K Zzj‡Z Zvi †P‡q †ewk mgq jv‡M|
[gvBj‡÷vb K‡jR, XvKv]

K.
msi¶Ykxj ej Kv‡K e‡j? (
1

L.
GKRb kÖwgK gv_vq e¯—v wb‡q nvU‡j AwfKl©R ej Øviv K…Z KvR k~b¨ nq †Kb? e¨vL¨v `vI|
2

M.
D³ cv¤úwU 10 N›Uv a‡i Pj‡j Kx cwigvY KvR m¤úv`b n‡e?
3

N.
K…l‡Ki ch©‡e¶YwU mwVK wQj wK bv-DÏxc‡Ki Av‡jv‡K hvPvB Ki|
4

42 bs cÖ‡kœi DËi

eq \o((,K) †h ej †Kvb e¯‘i Dci wµqv Ki‡j Zv‡K †h †Kvb c‡_ Nywi‡q cybivq cÖv_wgK Ae¯’v‡b Avb‡j ej KZ©„K K…ZKvR k~b¨ nq Zv‡K msi¶Ykxj ej e‡j|

eq \o((,L) GKRb kÖwgK gv_vq e¯—v wb‡q nvU‡j AwfKl©R ej Øviv K…Z KvR k~b¨ nq †Kbbv AwfKl©R e‡ji w`K I mi‡Yi w`‡Ki ga¨eZ©x †Kv‡Yi gvb 90( nq e‡j|

Avgiv Rvwb, KvR W = Fscos(| GLb AwfKl©R ej Lvov wb‡Pi w`‡K wµqv K‡i Ges kÖwg‡Ki gv_vq e¯—v wb‡q miY Abyf‚wgK eivei| AZGe ga¨eZ©x †KvY ( = 90(
( KvR W = Fscos90( [(cos90( = 0]


= 0 

eq \o((,M) 

	Avgiv Rvwb,

K…ZKvR, W = Pt 

( W = 746 ( 36000 

= 2.6856 ( 107J Ans.
	 GLv‡b,


¶gZv, P = 1HP 


= 746W 


mgq, t = 10 N›Uv


= 10(3600  †m‡KÛ


= 36000 †m‡KÛ|


eq \o((,N) 

	Dfq‡¶‡ÎB cvwbi

AvqZb = (r2  eq \f(h,2) 
( Dfq †¶‡ÎB cvwbi fi = (r2  eq \f(h,2) (
= 3.1416 ( 52 ( 5 ( 1000

= 392700 kg
	GLv‡b,

e¨vm, 2r = 10m

( e¨vmva©, r = 5m 

D”PZv, h = 10m 

¶gZv, P = 1HP = 746W 


cÖ_g †¶‡Î, Mo miY =  eq \f(h,4) 
( KvR, W = mg   eq \f(h,4)  

Aa¨vqwUi ¸i“Z¡c~Y© Ávb I Abyavebg~jK cÖ‡kœvËi

(wbe©vPwb cix¶vi cÖkœ we‡k­l‡Y cÖvß)

(K bs cÖkœ (Ávbg~jK)

cÖkœ-1. KvRnxb ej Kx?

DËi: †Kv‡bv mPj e¯‘i mi‡Yi j¤^ w`‡K GK ev GKvwaK ej e¯‘wUi Dci wµqv Ki‡Z cv‡i| GB ej¸‡jvi AwfgyL mi‡Yi Awfgy‡Li mv‡_  90( †Kv‡Y _vK‡j e¯‘i mi‡Yi mgq GB ej¸‡jv †Kv‡bv KvR K‡i bv| GB ai‡bi ej‡K KvRnxb ej e‡j|

cÖkœ-2. cwieZ©bkxj ej Kx?

DËi: †h e‡ji gv‡bi I w`‡Ki A_ev †h‡Kv‡bv GKwUi cwieZ©b nq Zv‡K cwieZ©bkxj ej e‡j|

cÖkœ-3. w¯’wZ¯’vcK ej Kv‡K e‡j?

DËi: w¯’wZ¯’vcK mxgvi g‡a¨ evB‡i †_‡K ej cÖ‡qv‡M †Kv‡bv e¯‘i AvKvi-AvK…wZi cwieZ©b NUv‡bvi ci ej AcmviY Ki‡j †h e‡ji  Kvi‡Y Zv Avevi c~‡e©i AvKvi AvK…wZ wd‡i cvq Zv‡K w¯’wZ¯’vcK ej e‡j|

cÖkœ-4. AwfKl© ej Kx?

DËi: f‚c„‡ôi Dc‡i ev wbK‡U Aew¯’Z cÖwZwU e¯‘i Dci c„w_exi AvKl©Y ej‡K AwfKl© ej e‡j|

cÖkœ-5. Kg©`¶Zv Kv‡K e‡j?

DËi: †Kv‡bv h‡š¿ mieivnK…Z kw³ I Kv‡R cwiYZ nIqvi kw³‡K Kg©`¶Zv e‡j|

cÖkœ-6. ¶gZvi e¨envwiK GKK Kv‡K e‡j?

DËi: e¨envwiK Kv‡Ri Rb¨ ¶gZvi †h GKK e¨envi Kiv nq Zv‡K ¶gZvi e¨envwiK GKK e‡j|

cÖkœ-7. Zvr¶wYK ¶gZv Kx?

DËi: †Kv‡bv gyn~Z©‡K wN‡i AwZ ¶z`ª mgq e¨eav‡b mg‡qi mv‡_ KvR Kivi nvi‡K H gyn~‡Z©i Zvr¶wYK ¶gZv e‡j|

cÖkœ-8. w¯’i ej Kv‡K e‡j?

DËi: †Kv‡bv e¯‘i Dci ej wµqv Ki‡j †m ej hw` gv‡b I w`‡K AcwiewZ©Z nq Zv‡K w¯’i ej e‡j|

cÖkœ-9. AwfKl©xq wefekw³ Kv‡K e‡j?

DËi: AwfKl©xq e‡ji cÖfv‡e †Kv‡bv e¯‘‡Z m„ó kw³‡K AwfKl©xq wefekw³ e‡j|

cÖkœ-10. w¯’wZ¯’vcK wefekw³ Kv‡K e‡j?

DËi: w¯’wZ¯’vcK e‡ji cÖfv‡e †Kv‡bv e¯‘‡Z m„ó wefekw³‡K w¯’wZ¯’vcK wefekw³ e‡j|
(L bs cÖkœ (Abyavebg~jK)

cÖkœ-1. †Kvb e¯‘i MwZkw³ KL‡bv FYvZ¥K n‡Z cv‡i bv †Kb?

DËi:  †Kv‡bv e¯‘i MwZkw³ k~b¨ n‡Z cv‡i, Z‡e KL‡bvB FYvZ¥K n‡Z cv‡i bv|

KviY : †Kv‡bv e¯‘i fi m Ges †eM v n‡j Zvi MwZkw³i mgxKiYwU nq, Ek =  eq \f(1,2) mv2| GB mgxKi‡Y e¯‘i fi m me©`vB abvZ¥K| Z‡e v Gi gvb abvZ¥K ev FYvZ¥K `y‡UvB n‡Z cv‡i| wKš‘, v2 Gi gvb KL‡bvB FYvZ¥K n‡Z cv‡i bv| KviY, abvZ¥K ev FYvZ¥K msL¨vi eM© memgqB abvZ¥K| ZvB mv2 ev  eq \f(1,2) mv2 KL‡bvB FYvZ¥K n‡Z cv‡i bv| Z‡e †eM A_©vr, v k~b¨ (w¯’i e¯‘ _vK‡j) n‡j MwZkw³i gvb k~b¨ n‡e|

cÖkœ-2. GKB D”PZv †_‡K evwji Dci co‡j k³ †g‡Si Zzjbvq Kg AvNvZ jv‡M †Kb?

DËi: GKB D”PZv †_‡K evwji Dci co‡j k³ †g‡Si Zzjbvq Kg AvNvZ jv‡M|

KviY: †Kv‡bv e¨w³ hLb Dci †_‡K k³ †g‡Si Dci c‡o ZLb †g‡S e¨w³i Dci GKwU cÖwZwµqv e‡j wecixZgyLx av°v †`q| †g‡S †h‡nZz k³ I Abo ZvB GB wecixZgyLx av°vi cwigvY †Rv‡i nq| ZvB AvNvZ †ewk jv‡M| Ab¨w`‡K e¨w³ hLb GKB D”PZv †_‡K evwji Dci c‡o ZLb evwj e¨w³i Dci Kg e‡j wecixZgyLx av°vi m„wó K‡i, KviY evwj big Ges G‡Z mn‡R e¨w³i wKQyUv wbgœgyLx miY nq| ZvB k³ †g‡Si Zzjbvq evwj‡Z co‡j Kg AvNvZ jv‡M|

cÖkœ-3. mij †`vj‡Ki †`vj‡bi mgq myZvi Uvb KZ…©K K…ZKv‡Ri gvb k~b¨ nq †Kb?

DËi: mij †`vj‡Ki †`vj‡bi mgq myZvi Uvb KZ…©K K…ZKv‡Ri gvb k~b¨ nq|

KviY: Avgiv Rvwb, †Kv‡bv ej KZ…©K m¤úvw`Z Kv‡Ri cwigvY H ej Ges e‡ji Awfgy‡L e¯‘i mi‡Yi ¸Yd‡ji mgvb nq| hLb †Kv‡bv mij †`vjK †`v‡j ZLb my‡Zvi Uvb me©`vB †`vjK e‡ji MwZi Awfgy‡Li mv‡_ j¤^fv‡e wµqv K‡i| d‡j m~Zvi Uv‡bi Awfgy‡L e‡ji mi‡Yi Dcvs‡ki gvb k~b¨| ZvB myZvi Uvb KZ…©K K…ZKv‡Ri gvb k~b¨|

cÖkœ-4. †K›`ªgyLx ej †Kv‡bv KvR K‡i bv †Kb?

DËi: cos( = 0 = cos90( ev ( = 90( n‡j W = 0 n‡e| A_©vr ej cÖ‡qvM Kiv n‡jv Ges miYI n‡jv| wKš‘ ej Ges mi‡Yi Aš—fy©³ †KvY 90( n‡j KvR k~b¨ n‡e| GKwU e¯‘ myZvq †eu‡a e„ËvKvi c‡_ †Nviv‡j †Kv‡bv KvR n‡e bv|

cÖkœ-5. Kv‡R Kxfv‡e kw³ AwR©Z nq?

DËi: g‡b Kwi, m fiwewkó GKwU e¯‘ Avw`‡eM v0 wb‡q Pj‡Q| MwZi w`‡K wbw`©ó gv‡bi GKwU ej F e¯‘i Dci cÖ‡qvM Ki‡j e¯‘i †eM e„w× cv‡e| d‡j e¯‘wU kw³ jvf Ki‡e| g‡b Kwi, d  `~iZ¡ AwZµg Kivi ci †kl †eM n‡q‡Q v| ZvB K…ZKvR W= F ( S
ej KZ…©K m„ó Z¡iY a =  eq \f(F,m) =  eq \f(v2 ( v02,2s) 
ev, F = ma = m eq \b(\f(v2 ( v02,2s)) 
( K…ZKvR W = F ( s = m eq \b(\f(v2 ( v02,2s)) ( s =  eq \f(1,2) m(v2 ( v02) 


=  eq \f(1,2) mv2 (  eq \f(1,2) mv02 


= †kl MwZkw³ ( Avw` MwZkw³ 


= kw³jvf|

Aa¨vq-5: KvR, kw³ I ¶gZv
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