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UNIT-01     ejwe`¨v I e ‘̄i mvaviY ag©  

 

wm‡jevm 

1. †f±i: 

 †f±i I †¯‹jvi ivwk| 

 †f±i †hvM I we‡qvM| 

 WU ¸Ydj I µg ¸Ydj| 

2. MwZwe`¨v I wbDUwbq ejwe`¨v: 

  cig I Av‡cwÿK MwZ| 

 wbDU‡bi MwZm~Îmg~n| 

 †KŠwYK fi‡eM| 

 †K›`ªgyLx ej I †K›`ªwegyLx ej| 

 RoZvi åvgK| 

 msiÿY m~Î fi‡e‡Mi I msNl©| 

3. KvR, ÿgZv I kw³: 

 KvR I kw³i mve©Rbxb aviYv| 

 MwZkw³, wefekw³| 

 kw³i msiÿYkxjZv bxwZ, ÿgZv I Kg©`ÿZv| 

4. gnvKl© I AwfKl©: 

 wbDU‡bi gnvKl© m~Î, †Kcjv‡ii m~Î| 

 AwfKl© Z¡iY ‘g’ Gi ZviZg¨| 

 gyw³‡eM| 

5. c`v‡_©i MvVwbK ag©: 

 w¯’wZ¯’vcKZv, weK…wZ I cxob| 

 AvwK©wgwW‡mi m~Î| 

 Bqs Gi ¸Yv¼ wbY©q| 

 û‡Ki m~Î, †÷v‡Ki m~Î| 

 mv›`ªZv, c„ôUvb, cqm‡bi AbycvZ| 

 

weMZ mvj 

 †f±i: 

1. †¯‹jvi ¸Yb I †f±i ¸Yb wPÎmn e¨vL¨v Kiæb| (2011, 2014, 2016, 2018) 

2. †f±i  ivwki †hv‡Mi mvgšÍwiK m~Î e¨vL¨v Kiæb| (2017) 

3. Ae¯’vb †f±i Kv‡K e‡j? GKB we›`y‡Z GKB mg‡q wµqviZ GKB RvZxq `ywU †f±i ivwki jwäi m‡e©v”P I me©wb¤œ gvb 

h_vµ‡g ivwk `ywUi †hvMdj I we‡qvMd‡ji mgvb| (2013, 2019) 

4. Ae¯’vb †f±i Kv‡K e‡j? GKB we›`y‡Z GKB mg‡q wµqviZ GK RvZxq `ywU †f±i ivwki jwäi gvb I w`K wbY©q 

Kiæb| (2012) 
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 MwZwe`¨v: 

5. cÖvm Kv‡K e‡j? †`LvI †h cÖv‡mi `j‡iL GKwU Awae„Ë| (2010) 

6. †K›`ªgyLx ej I †K›`ªwegyLx ej Kv‡K e‡j? Gi ivwkgvjv cÖwZcv`b Kiæb| (2010, 2016, 2018) 

7. fi‡e‡Mi wbZ¨Zv m~Î wjLyb Ges cÖwZcv`b Kiæb| (2015) 

8. cÖgvY Ki †h, `ywU e¯‘i g‡a¨ w¯’wZ¯’vcK GKgvwÎK msNl© n‡j, Giv G‡K Aci‡K †eM wewbgq K‡i| (2013) 

9. †KŠwYK fi‡eM ej‡Z wK eyS? (2015, 2018, 2019) 

10. RoZvi åvgK I PµMwZi e¨vmva© Kv‡K e‡j? (2012, 2018) 

11. RoZvi åvgK msµvšÍ j¤^ Ges mgvšÍivj Aÿ Dccv`¨ e¨vL¨v Kiæb| (2010, 2017) 

12. UK© Kv‡K e‡j? UK© Ges †KŠwYK Z¡i‡Yi g‡a¨ m¤úK© ¯’vcb Kiæb| A_ev, cÖgvY Kiæb  I . (2011, 2012) 

 

 KvR, ÿgZv, kw³: 

13. kw³i msiÿY m~Î wjLyb Ges mij †`vj‡Ki †ÿ‡Î Zv cÖgvY Kiæb| (2012, 2018, 2019) 

14. aªæe e‡ji †ÿ‡Î KvR kw³ Dcv`¨ e¨vL¨v Kiæb| (2014, 2018) 

15. cošÍ e¯‘i †ÿ‡Î kw³i wbZ¨Zv m~ÎwU cÖgvY Kiæb| (2017) 

16. msiÿYkxj ej wK? cwieZ©bkxj ej Øviv m¤úvw`Z Kv‡Ri cwigvY †ei Kiæb| (2011, 2013, 2016) 

 

 gnvKl©: 

17. gyw³‡eM Kv‡K e‡j? gyw³‡e‡Mi ivwkgvjv wbY©q Kiæb| (2010, 2014, 2016, 2017, 2018) 

18. f~-c„ô n‡Z h D”PZvq g Gi gvb wbY©q Kiæb| (2017) 

19. †`LvI †h, c„w_exi †K‡›`ª g Gi gvb k~b¨| (2015) 

20. f~-c„ô n‡Z wb‡P †M‡j g Gi gvb wbY©q Kiæb| (2012) 

21. c„w_exi AvwýK MwZi Rb¨ g Gi gv‡bi cwieZ©b Av‡jvPbv Kiæb| (2012) 

22. †Kcjv‡ii m~Î e¨vL¨v Kiæb| (2009) 

23. †Kcjv‡ii m~Î †_‡K wbDU‡bi gnvKl© m~Î cÖwZcv`b Kiæb| (2015) 

24. gnvKl© m~Î †_‡K †Kcjv‡ii m~Î cÖwZcv`b Kiæb| 

 

 c`v‡_©i MvVwbK ag©: 

25. cÖgvY Ki †h, ),261(3  kY  cÖPwjZ A_© enb K‡i| (2011, 2016, 2018) 

26. †`LvI †h, GKK AvqZ‡b mwÂZ kw³ = 
2

1
 cxob  weK…wZ| (2010) 

27.  †`LvI †h, cqm‡bi AbycvZ 6 Gi gvb 1 Ges  
2

1
  Gi g‡a¨ mxgve×| (2012) 

28. mv›`ªZv Kv‡K e‡j? Zij MwZi avivevwnKZv mgxKiY cÖwZcv`b Kiæb| (2014, 2019) 

29. ¯úk© †KvY Kx? c„ôUvb I c„ôkw³i g‡a¨ m¤úK© ¯’vcb Kiæb| (2011, 2018, 2019) 

30. c„ôUvb Kv‡K e‡j? c„ôUv‡bi AvYweK gZev` e¨vL¨v Kiæb| (2017) 

31. †KŠwkK b‡j Zi‡ji DÌv‡bi d‡j c„ôUv‡bi ivwk wbY©q Kiæb| (2010) 
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‡h mKj cÖkœ Øviv GB Aa¨vq mvRv‡bv n‡q‡Q: 

1|  †¯‹jvi ¸Ydj Ges †f±i ¸Ydj Kv‡K e‡j? (2023) 

2| †¯‹jvi ¸Ydj I †f±i ¸Yd‡ji g‡a¨ cv_©K¨ wjLyb| 

3| †f±i ivwk I †¯‹jvi ivwki g‡a¨ cv_©K¨ wjLyb| 

4| `ywU †f±‡ii †hv‡Mi m~Î D`vniYmn e¨vL¨v Kiæb|  

5| `ywU †f±‡ii wÎfzR m~Î I eûfzR m~Î D`vniYmn e¨vL¨v Kiæb| 

6| ỳwU †f±‡ii we‡qvM m~Î D`vniYmn e¨vL¨v Kiæb| 

7| ỳwU †f±‡ii mvgvšÍwi‡Ki m~Î wee„Z I e¨vL¨v Kiæb Ges jwä gvb I w`K wbY©q Kiæb| (2017) 

8| †`LvI †h, jwäi m‡e©v”P gvb †f±iØ‡qi gv‡bi †hvMd‡ji mgvb Ges me©wb¤œ gvb †f±iØ‡qi gv‡bi we‡qvMd‡ji mgvb| 

(2013, 2019) 

9| †`LvI †h, GKB we›`y‡Z wµqviZ `ywU †f±i ivwki gvb mgvb n‡j G‡`i jwä †f±i ivwkØ‡qi ga¨eZ©x †KvY‡K 

mgwØLwÐZ K‡i| 

10| msÁv wjLyb: `ªæwZ, mylg †eM, Amg‡eM, ga¨‡eM, cÖK…Z †eM, Av‡cwÿK †eM| 

11| wbDU‡bi MwZi m~Îmg~n D`vniYmn e¨vL¨v Kiæb| 

12|  cÖvm Kv‡K e‡j?  cÖv‡mi Pj‡iL GKwU Awae„Ë ev c¨viv‡evjv| (2010) 

13| ˆiwLK `ªæwZ I †KŠwYK `ªæwZi g‡a¨ m¤úK© ¯’vcb Kiæb| V=r 

14| ˆiwLK †eM I †KŠwYK †e‡Mi g‡a¨ m¤úK© ¯’vcb Kiæb|  

15| †K› ª̀gyLx Z¡iY Ges †K›`ªgyLx ej Kv‡K e‡j| †K›`ªgyLx Z¡iY ev e‡ji ivwkgvjv cÖwZcv`b Kiæb| (2010, 2016, 

2018) 

16| fi‡e‡Mi wbZ¨Zv ev msiÿY m~Î wjLyb Ges cÖwZcv`b Kiæb| (2015) 

17| †`LvI †h, mgvb f‡ii `ywU e¯‘i g‡a¨ w¯’wZ¯’vcK GKgvwÎK msNl© n‡j, Giv G‡K Aci‡K †eM wewbgq K‡i| (2013) 

18| †`LvI †h, , GLv‡b ms‡KZ¸‡jv cÖPwjZ A_© enb K‡i| (2013) 

19| 1wU A‡ÿi mv‡c‡ÿ N~Y©vqgvb `„p e¯‘i MwZkw³i ivwkgvjv wbY©q Kiæb| (2012, 2018)  

A_ev, †`LvI †h, `„p e¯‘i RoZvi åvgK Zvi MwZkw³i wØ¸Y| 

20| RoZvi åvgK Ges PµMwZi e¨vmva© Kv‡K e‡j? (2012, 2018)  

21| RoZvi åvgK m¤úwK©Z j¤^ Aÿ Dccv`¨ e¨vL¨v Ges cÖgvY Kiæb| (2010) 

22| RoZvi åvgK msµvšÍ mgvšÍivj Aÿ Dccv`¨ e¨vL¨v Ges cÖgvY Kiæb| (2017) 

23| GKwU e„ËvKvi PvKwZi †K›`ªMvgx j¤^ A‡ÿi mv‡c‡ÿ RoZvi åvg‡Ki ivwkgvjv wbY©q Kiæb| (2010) 

24| wbR A‡ÿi mv‡c‡ÿ GKwU wb‡iU wmwjÛv‡ii RoZvi åvgK wbY©q Kiæb| (2011) 

25| 1wU miæ I mylg `‡Ûi ˆ`‡N©¨ ga¨ w`‡q Ges ˆ`‡N©¨i j¤^fv‡e MgbKvix A‡ÿi mv‡c‡ÿ RoZvi åvgK wbY©q Kiæb| 

26| GKwU miæ I mylg `‡Ûi GK cÖvšÍ w`‡q RoZvi åvgK wbY©q Kiæb| 

27| UK© Kv‡K e‡j? UK© I †KŠwYK Z¡i‡Yi g‡a¨ m¤úK© ¯’vcb Kiæb|  = I (2017) 

28| †KŠwYK fi‡eM Kv‡K e‡j? †KŠwYK fi‡eM I †KŠwYK †e‡Mi g‡a¨ m¤úK© ¯’vcb Kiæb | L = I  

29| †KŠwYK fi‡e‡Mi wbZ¨Zv ev msiÿY m~Î wjLyb| (2009) 

30| cÖgvY Ki †h, †Kv‡bv KwYKvi †KŠwYK fi‡e‡Mi cwieZ©‡bi nvi Zvi Dci cÖhy³ U‡K©i mgvb| (2009, 2011) 

31| msiÿY ej Kx? cwieZ©bkxj ej Øviv m¤úvw`Z Kv‡Ri cwigvY †ei Kiæb| 

 

(2011, 2013, 2016) 

32| w¯úª ej Øviv K…Z Kv‡Ri wnmve wbY©q Kiæb| 

33| gnvKl© ej Øviv K…Z Kv‡Ri wnmve wbY©q Kiæb| 

rωv 

amF 



ds.FW 
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34| kw³, hvwš¿K kw³, MwZkw³ Kv‡K e‡j| cÖgvY Ki †h,  

A_ev, MwZkw³ I fi‡e‡Mi g‡a¨ m¤úK© ¯’vcb Kiæb| 

35| aªæe e‡ji Rb¨ KvR kw³ Dccv`¨ e¨vL¨v Kiæb| (2014, 2018, 2023)  

cwieZ©bkxj ej Øviv K…Z Kv‡Ri cwigvY e¨vL¨v Kiæb| 

36| wefe kw³ ev w¯’wZ kw³ Kv‡K e‡j| kw³i wbZ¨Zv ev msiÿYkxjZv bxwZ wjLyb| (2012,2018, 2019) 

37| hvwš¿K kw³i wbZ¨Zv wjLyb| AwfK‡l©i cÖfv‡e gy³fv‡e cošÍ e¯‘i †ÿ‡Î hvwš¿K kw³i wbZ¨Zv e¨vL¨v ev cÖgvY Kiæb| 

(2017) 

38| miY †`vj‡Ki †ÿ‡Î hvwš¿K kw³i wbZ¨Zv e¨vL¨v Kiæb| (2019, 2018, 2012) 

39| wbDU‡bi gnvKl© m~Î wee„Z I e¨vL¨v Kiæb| 

40| f~c„ô n‡Z h D”PZvq †Kvb we›`y‡Z g Gi gvb wbY©q Kiæb| (2011, 2012, 2017) 

41| c„w_exi Af¨šÍ‡i †Kvb ¯’v‡b g Gi gvb A_ev †`LvI †h, c„w_exi †K‡›`ª g Gi gvb k~b¨| (2015) 

42| c„w_exi AvwýK MwZi Rb¨ g Gi gvb Av‡jvPbv Kiæb| (2012) 

43| gnvKl©xq †ÿÎ Kv‡K e‡j? gnvKl©xq †ÿ‡Î cÖve‡j¨i ivwkgvjv wbY©q Kiæb| 

44| gnvKl©xq wefe Kv‡K e‡j? Gi ivwkgvjv cÖwZcv`b Kiæb| (2014) 

45| gyw³‡eM Kv‡K e‡j? gyw³‡e‡Mi ivwkgvjv cÖwZcv`b Kiæb| (2010, 2014, 2017, 2018) 

46| MÖ‡ni MwZ msµvšÍ †Kcjv‡ii m~Î e¨vL¨v Kiæb| (2009, 2023) 

47| †Kcjv‡ii m~Î n‡Z gnvKl© m~Î cÖwZcv`b Kiæb| (2015) 

48| gnvKl© m~Î †_‡K †Kcjv‡ii m~Î cÖwZcv`b Kiæb| 

49| msÁv wjLyb: w¯’wZ¯’vcKZv, w¯’wZ¯’vcK mxgv, cxob, weK…wZ| 

50| û‡Ki m~Î wee„Z I e¨vL¨v Kiæb| 

51| Young modulus Ges `„pZvi ¸Yv¼ (modulus of ridily) e¨vL¨v Kiæb| 

52| cqm‡bi AbycvZ Kv‡K e‡j Ges e¨vL¨v Kiæb? Ges †`LvI †h, 1< 𝜎 <1/2 (2012) 

53| cÖgvY Ki †h, mwÂZ kw³ cxob  weK…wZ| (2010) 

54| c„ôUvb Kv‡K e‡j? c„óUv‡bi AvYweK ZË¡ e¨vL¨v Kiæb| (2009, 2011) 

55| c„ôkw³ Kv‡K e‡j? c„ôUvb I c„ôkw³i g‡a¨ m¤úK© ¯’vcb Kiæb| (2012, 2018, 2019) 

56|¯úk© †KvY Kv‡K e‡j? †KŠwkK b‡j Zi‡ji DÌv‡bi d‡j c„ôUv‡bi ivwkgvjv wbY©q Kiæb| (2010) 

57| mv›`ªZv Kv‡K e‡j? Zij MwZi avivevwnKZvi mgxKiY cÖwZcv`b Kiæb| 

A_ev, †e‡Mi MwZi mv›`ªZv †ÿ‡Î wbDU‡bi m~Î wjLyb| 

A_ev, cÖevnxi mv›`ªZv mnM m¤ú‡K© Av‡jvPbv Kiæb Ges gvÎv mgxKiY †ei Kiæb| 

58| mv›`ªZvi Dci ZvcgvÎv I Pv‡ci cÖfve wjLyb| 

59| AvwK©wgwW‡mi m~Î D`vniYmn e¨vL¨v Kiæb| 

60| †÷vK‡mi m~Î wee„Z I e¨vL¨v Kiæb| 

61| Bqs Gi ¸Yv¼ wbY©‡q †h‡Kvb GKwU c×wZ eY©bv Kiæb| 

 

 

 

 

 

2
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†f±i 

 

cÖkœ-1: †¯‹jvi ¸Ydj Ges †f±i ¸Ydj Kv‡K e‡j? (2023)  

 DËi: †¯‹jvi ¸Ydj:  `ywU †f±‡ii †h ¸Y‡b GKwU †¯‹jvi ivwk 

cvIqv hvq Zv‡K †f±iØ‡qi †¯‹jvi ¸Yb e‡j| †f±iØ‡qi gvb I 

Zv‡`i ga¨eZ©x ÿz`ªZg †Kv‡Yi cosine Gi ¸Ydj‡K †¯‹jvi 

¸Ydj ev WU ¸Ydj e‡j| 

 e¨vL¨v: 

 A  I B  `ywU †f±i ivwki ga¨eZ©x †KvY  n‡j msÁvbymv‡i  

  cos|||. BABA   

  cos. ABBA   (hLb 0     ) 

 wKš‘ Bcos n‡”Q A Gi w`‡K B Gi Dcvsk ev A  Gi Dci B  Gi j¤^ Awf‡ÿc| GKBfv‡e Acos n‡”Q B 

Gi w`‡K A Gi Dcvsk| 

 myZivs †h †Kvb `ywU †f±‡ii †¯‹jvi ¸Ydj ej‡Z Avgiv †h GKwU †f±‡ii gvb Ges †mB †f±‡ii w`‡K Aci 

†f±‡ii Dcvs‡ki ev †mB †f±‡ii Ici Aci †f±‡ii j¤^ Awf‡ÿ‡ci ¸Ydj‡K eywS| 

 D`vniY: 

 ej F Ges S
 
Gi †¯‹jvi ¸Ydj KvR cos. FSSFW   

†¯‹jvi ivwk| 

 †f±i ¸Ydj: ỳwU †f±‡ii †h ¸Y‡b GKwU †f±i ivwk cvIqv hvq 

Zv‡K †f±iØ‡qi †f±i ¸Yb e‡j| 

 †f±iØ‡qi gvb Ges Zv‡`i ga¨eZ©x ÿz`ªZg †Kv‡Yi sine Gi ¸Ydj‡K 

†f±i ¸Yd‡ji gvb e‡j| 

            e¨vL¨v:                    

 A  I B  Gi AšÍf~©³ †KvY  n‡j Avgiv A  I B  Gi †f±i ¸Yd‡j †h bZzb †f±i cvB- 

  )0(sin||||ˆ   BAnBAC                

  C = AB sin 

 GLv‡b n̂  GKwU GKK †f±i hv C  Gi w`K wb‡`©k K‡i| GB n̂  Gi gvb 1 Ges Gi w`K WvbnvwZ ¯Œz wbqg †_‡K 

cvIqv hvq| 

 wKš‘ Bsin n‡”Q A  Ges B ‡K mwbœwnZ evû a‡i Aw¼Z 

OPQR mvgšÍwi‡Ki DòZv| 

  C = AB sin 

  = OP  OR sin 

  = OP  OR  
OR

RS
 

  = A  h 

  = mvgšÍwi‡Ki †ÿÎdj 
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 myZivs `ywU †f±i ivwki †f±i ¸Yd‡ji gvb †f±i `ywU‡K mwbœwnZ evû a‡i KwíZ mvgšÍwi‡Ki †ÿÎdj mgvb| 

 D`vniY: 

 UK© Fr   

        = sinˆrFn  

   = rF sin 

 

cÖkœ-2: †¯‹jvi ¸Ydj I †f±i ¸Yd‡ji g‡a¨ cv_©K¨ wjLyb| 

 DËi:  

†¯‹jvi ¸Ydj  †f±i ¸Ydj 

 †¯‹jvi ¸Ydj GKwU †¯‹jvi ivwk| Gi †Kvb w`K 

†bB| 

 †f±i ivwk| WvbnvwZ ¯Œz wbqg †_‡K 

w`K cvIqv hvq| 

 C= AB cos  C= AB sin 

 wewbgq m~Î †g‡b P‡j|  wewbgq m~Î †g‡b P‡j gv‡b bv| 

 †f±i `ywU ci¯úi j¤^ n‡j †¯‹jvi ¸Ydj k~b¨ nq|  mgvšÍivj n‡j k~b¨ nq| 

 

cÖkœ-3: †f±i ivwk I †¯‹jvi ivwki g‡a¨ cv_©K¨ wjLyb| 

 DËi:  

†¯‹jvi ivwk  †f±i ivwk 

 cÖKvk Kivi Rb¨ w`‡Ki cÖ‡qvRb nq bv|  

‰`N©¨, fi, `ªæwZ| 

 Dfq jv‡M| miY, †eM, IRb| 

 gv‡bi cwieZ©b n‡j †¯‹jvi ivwki cwieZ©b nq|  Df‡qi cwieZ©b jv‡M| 

 †hvM, we‡qvM......mvaviY MwY‡Zi m~Î †g‡b P‡j|  MvwYwZK wbq‡g nq bv| †f±i 

exRMwY‡Zi wbqgvbymv‡i nq| 

 `ywU †¯‹jvi ivwki ¸Ydj me©`v †¯‹jvi ivwk nq|  †¯‹jvi ev †f±i n‡Z cv‡i| 

 

cÖkœ-4: `ywU †f±‡ii †hv‡Mi m~Î D`vniYmn e¨vL¨v Kiæb| 

 DËi: †hv‡Mi m~Î: `ywU †f±‡ii †hv‡Mi †ÿ‡Î GKwU †f±‡ii kxl©we›`y‡Z 

Aci †f±‡ii cv`we›`y ¯’vcb K‡i cÖ_g †f±‡ii cv`we›`y †_‡K 2q 

†f±‡ii kxl©we›`y †hvM Ki‡j †h mij‡iLv cvIqv hvq Zvi ˆ`N©¨ 

†f±iØ‡qi jwäi gvb wb‡`©k K‡i| 

 jwäi w`K nq cÖ_g †f±‡ii cv`we› ỳ n‡Z 2q †f±‡ii kxl© we›`yi 

w`‡K| 

           e¨vL¨v: 

 GLv‡b A  Ges B `ywU †f±i| A  †f±‡ii kxl©we›`y B  †f±‡ii cv`we›`yi mv‡_ wgwjZ n‡q‡Q| GB `ywU 

†f±‡ii jwäi gvb C  n‡”Q A  †f±‡ii cv`we›`y n‡Z B  †f±‡ii kxl©we›`y ch©šÍ `vM Uvb‡j †h mij‡iLv cvIqv 

hvq| 

 Gfv‡eB `ywU †f±‡ii †hvM Kiv hvq| 
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cÖkœ-5: `ywU †f±‡ii wÎfzR m~Î I eûfzR m~Î D`vniYmn e¨vL¨v Kiæb|  

 DËi: wÎfzR m~Î: hw` †Kvb wÎfz‡Ri mwbœwnZ ỳwU evû GKBµ‡g ỳwU GKB RvZxq †f±i‡K wb‡`©k K‡i, Zvn‡j 

wÎfz‡Ri 3q evûwU wecixZµ‡g †f±iØ‡qi jwäi gvb I w`K wb‡`©k 

Ki‡e| 

 

 e¨vL¨v: wP‡Î OP, PR Ges RO n‡”Q µgvbymv‡i OPR wÎfy‡Ri 

wZbwU evû| wP‡Î OP Ges PR GKBµ‡g `ywU †f±i A  Ges B  

†K wb‡`©k Ki‡Q| 

 wÎfz‡Ri myÎvbymv‡i, 3q evûwU wecixZµ‡g A_©vr OR †f±i `ywUi 

jwäi gvb I w`K wb‡`©k Ki‡e| 

 myZivs, ORPROP   

 ev, CBA   GUvB wÎfzR m~Î| 

 eûfzR m~Î: `yB‡qi †ewk †f±‡ii †ÿ‡Î 1g †f±‡ii 

kxl©we›`y‡Z 2q †f±‡ii cv`we›`y, 2q †f±‡ii kxl©we›`y‡Z 3q 

†f±‡ii cv`we›`y w`‡q GKBµ‡g †f±i¸‡jv‡K mvwR‡q 1q 

†f±‡ii cv`we›`y Ges †kl †f±‡ii kxl©we›`y †hvM K‡i GKwU 

eûfzR ˆZwi Ki‡j eûfz‡Ri †kl evûwU wecixZµ‡g 

†f±i¸‡jvi jwäi gvb I w`K wb‡`©k K‡i|                                            

 e¨vL¨v: wP‡Î PQRST GKwU cÂfzR| GKBµ‡g Gi PviwU 

evû PQ, QR, RS Ges ST PviwU †f±i CBA ,,  Ges 

D  †K wb‡`©k K‡i| GKB µ‡g GB eûfz‡Ri †kl evû TP| 

 eûfzR myÎvbymv‡i, †kl evûwU wecixZµ‡g A_©vr PT †f±i PviwUi jwäi gvb R I w`K wb‡`©k K‡i| 

 myZivs, PTSTRSQPOP   

 ev, RDCBA   GUvB eûfzR m~Î| 

 

cÖkœ-6: `ywU †f±‡ii we‡qvM m~Î D`vniYmn e¨vL¨v Kiæb|  

 DËi: we‡qv‡Mi m~Î: `ywU †f±‡ii we‡qv‡Mi †ÿ‡Î cÖ_g †f±‡ii kxl©we›`y‡Z †h †f±iwU we‡qvM Ki‡Z n‡e Zvi 

FYvZ¥K †f±‡ii cv`we›`y ¯’vcb K‡i cÖ_g †f±‡ii cv`we›`y †_‡K FYvZ¥K †f±‡ii kxl©we›`y †hvM Ki‡j †h 

mij‡iLv cvIqv hvq Zvi ˆ`N©¨ †f±iØ‡qi we‡qvMd‡ji 

gvb wb‡`©k K‡i| 

 we‡qvMd‡ji w`K nq cÖ_g †f±‡ii cv`we›`y †_‡K 

FYvZ¥K †f±‡ii kxl©we›`yi w`‡K| 

 e¨vL¨v: wPÎ n‡Z, BPTAOP  , Ges C †f±i 

wbY©‡qi Rb¨ A   †f±‡ii cv`we›`y Ges B   †f±‡ii 

kxl©we›`y †hvM Kiv nq| 

 A_©vr OTPTOP   
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 ev, CBA  )(  

 ev, CBA  GUvB we‡qv‡Mi m~Î| 

 

cÖkœ-7: mvgvšÍwi‡Ki m~Î wee„Z I e¨vL¨v Kiæb Ges jwä gvb I w`K wbY©q Kiæb| (2017) 

 DËi: mvgvšÍwi‡Ki m~Î : 

  hw` GKwU mvgvšÍwi‡Ki †Kvb †KŠwYK we›`y †_‡K Aw¼Z `ywU 

mwbœwnZ evû Øviv †Kvb KYvi Dci GKKvjxb wµqvkxj GKB 

RvZxq `ywU †f±‡ii gvb I w`K wb‡`©k Kiv hvq, Zvn‡j H we›`y 

†_‡K Aw¼Z mvgvšÍwi‡Ki KY©wU †f±i ỳwUi wgwjZ d‡ji ev 

jwäi gvb I w`K wb‡`©k K‡i|                                      

 e¨vL¨v: wP‡Î O we› ỳ‡Z POA  Ges QOB   ỳwU †f±i 

wµqv Ki‡Q| OA Ges OB †K mwbœwnZ evû a‡i OACB 

mvgvšÍwiKwU A¼b Kiv n‡q‡Q| 

 GLb m~Îvbymv‡i KY© OC-B OA Ges OB Gi jwä wb‡`©k K‡i| 

 A_©vr OCOBOA   

 ev, RP Q  GUvB mvgvšÍwiK m~Î| 

 jwäi gvb wbY©q: wP‡Î OA  Ges OB  †iLv `ywU P I Q  Gi gvb I w`K wb‡`©k Ki‡Q Ges BOA=  | GLb 

OACB mvgvšÍwiKwU m¤ú~Y© Ki‡j KY©  OC, P I Q  †f±iØ‡qi jwäi gvb I w`K wb‡`©k Ki‡e| 

 GLb C we›`y n‡Z OA Gi ewa©Z As‡ki Dci CD j¤^ UvKv nj †hUv D we›`y‡Z †Q` K‡i| AZGe, CAD = 

  (GKvšÍi †KvY)| 

 GLb ODC mg‡KvYx wÎfzR †_‡K 

  OC2 = OD2+CD2 

 OC2 = (OA+AD)2+CD2..................(i) 

 GLb ADC mg‡KvYx wÎfzR we‡ePvb K‡i wÎ‡KvYwgwZ †_‡K cvB,  

   sinsin ACCD
AC

CD
  

  CD = Q sin [ AC= OB= Q] 

 Ges  coscos ACAD
AC

AD


 

  
cosQAD 

 

 GLb (i) bs mgxKi‡Y gvb ewm‡q cvB,  

  ][)sin()cos( 222 POAQQPOC    

   222222 cossincos2 QQPQPOC   

  )cos(sincos2 22222   QPQPOC  

  ]1cos[sincos2 22222  PQQPOC  

  cos2222 PQQPR   
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  cos222 PQQPR 
 GUvB jwäi gvb 

 
jwäi w`K:

 jwäi R hw` P Gi mv‡_  †KvY Drcbœ K‡i Zvn‡j ODC mg‡KvYx wÎfzR †_‡K 

 

ADOA

CD

OD

CD


tan

 

  






cos

sin
tan

QP

Q




  [gvb ewm‡q] 

 GB mgxKi‡Yi gva¨‡g jwäi w`K wbY©q Kiv hvq| 

cÖkœ-8: †`LvI †h, jwäi m‡e©v”P gvb †f±iØ‡qi gv‡bi †hvMd‡ji mgvb Ges me©wb¤œ gvb †f±iØ‡qi gv‡bi    

        we‡qvMd‡ji mgvb| (2013, 2019) 

 DËi: m‡e©v”P gvb: jwäi mgxKiY †_‡K Avgiv Rvwb,  

  jwä cos222  PQQPR  

 jwäi gvb m‡e©v”P n‡e hLb cos=1 A_ev =0 n‡e| A_©vr †f±i `ywUi jwäi gvb m‡e©v”P nq hLb †f±i `ywUi 

AšÍf~©³ †KvY 00
 nq A_©vr †f±iØq GKB w`‡K wµqv K‡i| 

  jwäi m‡e©v”P gvb  

      022
max

2 0cos2PQQPR   

  PQQPR 222
max

2   

  
2

max
2 )( QPR   

  QPR max  

   †f±iØ‡qi jwäi m‡e©v”P gvb †f±iØ‡qi gv‡bi †hvMd‡ji mgvb| 

 me©wb¤œ gvb: 

 

022
min

2 180cos2PQQPR   [hLb cos = 1 ev, = 1800
 n‡e] 

  

222
min

2 )(2 QPPQQPR   

  Rmin= PQ 

 ‡f±iØ‡qi jwäi me©wb¤œ gvb †f±iØ‡qi gv‡bi we‡qvMd‡ji mgvb| 

 myZivs Avgiv ej‡Z cvwi,  

 (i) =0 n‡j A_ev †f±i `ywU GKB w`‡K wµqv Ki‡j 

  QPR max  

 Ges 0
0cos

0sin
tan

0





QP

Q
  

 (ii) =1800
 n‡j A_ev †f±i `ywU wecixZ wµqv Ki‡j 

  minR = PQ 

 Ges 0
0

cos

sin
tan 







QPQP

Q




  

 (iii) =900
 n‡j A_ev †f±i `ywU ci¯úi j¤^ n‡j 

  

0222 90cos2PQQPR   
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  22222 QPRQPR   

 Ges 

P

Q

QP

Q





0

0

90cos

90sin
tan  

 Ges wZbwU n‡”Q †f±i `ywU Ae¯’v‡bi wZbwU we‡kl †ÿÎ| 

 

       †f±‡ii g¨v_ 

cÖkœ-1: GKwU e¯‘‡K 50N ej Øviv c~e©w`‡K Ges 20N ej Øviv c~e©w`‡Ki mv‡_ 60
0

 †KvY K‡i DË‡i Uvbv nj| jwä 

e‡ji gvb I w`K wbY©q Ki| 

 mgvavb: 

Avgiv Rvwb, 

 cos2222 PQQPR   

 

0222 60cos205022050 R  

 R= 62.45N 

†`Iqv Av‡Q,  

1g e‡ji gvb, P = 50N 

2q e‡ji gvb, Q = 20N 

†KvY = 600
 

jwäi gvb, R=? 

 GLb w`K A_©vr jwä R hw` P Gi mv‡_ c~e©w`‡K  †KvY Drcbœ K‡i Zvn‡j 

 2886.0
60cos2050

60sin20

cos

sin
tan

0















QP
 

  

01 1.16)2886.0(tan2880.0tan    

 DËi: 62.45N c~e©w`‡Ki mv‡_ 16.10
 †Kv‡Y DËi w`‡K| 

cÖkœ-2: hw` kj2i2B,k2j3i6A ˆˆˆˆˆˆ   nq Z‡e, B.A  wbY©q Ki| 

 mgvavb: 

Avgiv Rvwb, 

zzyyxx BABABABA .  

= 12)23(26   

= 12-6+2= 8 

†`Iqv Av‡Q,  

k̂2ĵ3î6A   

k̂ĵ2î2B   

 

cÖkœ-3: k2ji2P ˆˆˆ  Ges kj4i5 ˆˆˆ Q n‡j, P I Q  Gi ga¨eZ©x †KvY wbY©q Ki| 

 mgvavb: 

Avgiv Rvwb, 

cos. PQQP   

 
PQ

QP.
cos  .............(i) 

†`Iqv Av‡Q,  

k̂2ĵî2P   

k̂ĵ4î5 Q  

=? 

 GLb 39)2()1()2( 222222  zyx PPPP  

 Ges 42)1()4()5( 222222  zyx QQQQ  

 Ges 42410)12()41()52(. 22  QPQyPQPQP yxx  

 GLb (i) bs mgxKi‡Y gvb ewm‡q,  
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01 9.77)21.0(cos21.0
423

4
cos    

 DËi:

090.77  

 

 

cÖkœ-4: ,k5ji2A ˆˆ3ˆ  Ges k10j2imB ˆˆˆ  | m Gi gvb KZ n‡j †f±iØq ci¯ú‡ii Ici j¤^ n‡e| 

 mgvavb: 

Avgiv Rvwb, 

A I B ci¯úi j¤^ n‡e hw` =900
 nq  

A_©vr cos900=0  

ev, 090cos.. 0  BABA n‡e 

†`Iqv Av‡Q,  

k̂5ĵ3î2A   

k̂10ĵ2î2B   

 0. BA  

 0)105()23()2( m  

 2m+6-50=0 

 m= 22 

cÖkœ-5: †`LvI †h, kjiA ˆˆˆ  Ges k5j5i5B ˆˆˆ   †f±i `ywU ci¯úi mgvšÍivj| 

 mgvavb: Avgiv Rvwb, ci¯úi mgvšÍivj nIqvi kZ© 

 0sin 0  ABBA  n‡e 

  0)55(ˆ)55(ˆ)55(ˆ

555

111

ˆˆˆ

 kji

kji

BA

 

  0BA  (cÖgvwYZ) 

 

cÖkœ-6: hw`, k3jmi2P ˆˆˆ  Ges k15j5i10θ ˆˆˆ   ci¯úi mgvšÍivj nq Z‡e m Gi gvb wbY©q Ki| 

 mgvavb:  

mgvšÍivj nIqvi kZ© 

00sin 0  PQQP n‡e 

 0

15510

32

ˆˆˆ



 m

kji

QP  

†`Iqv Av‡Q,  

k̂3ĵmî2P   

k̂15ĵ5î10Q 
 

m=? 

 = )1010(ˆ)3030(ˆ)1515(ˆ mkjmi   

 = )1010(ˆ)1515(ˆ mkmi   

 myZivs, 0)1010(ˆ)1515(ˆ  mkmi  
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 GLb î Ges k̂  Gi mnM mgxK…Z K‡i A_©vr mgxKi‡Yi `yB cv‡ki mnM mgvb we‡ePbv K‡i 

  15m15=0 ev, m =-1 

  10m10=0 ev, m = -1 

 DËi: m= 1 

 

cÖkœ-7: k12j6i4R ˆˆˆ  n‡j Gi mgvšÍivj GKK †f±i wbY©q Ki| 

 mgvavb:  

Avgiv Rvwb,  

GKK †f±i 

R

R
r ˆ  

GLv‡b,  

kjiR ˆ12ˆ6ˆ4   

?ˆ r  

 GLb 141961443616222  zyx RRRR  

  

14

ˆ12ˆ6ˆ4
ˆ

kji
r


  

 kjir ˆ
7

6ˆ
7

3ˆ
7

2
ˆ  (DËi:) 

 

cÖkœ-8: hw` k6ji9A ˆˆˆ  Ges k5j6i4B ˆˆˆ   , Z‡e †f±i B Gi Dci A  Gi j¤^ Awf‡ÿc Ges A Gi 

Dci B Gi j¤^ Awf‡ÿc wbY©q Ki| 

 mgvavb:  

Avgiv Rvwb,  

A.B = AB cos  

 
B

BA
A

.
cos  ..........(i) 

Ges 

A

BA
B

.
cos  ...........(ii) 

GLv‡b,  

k̂6ĵî9A   

k̂5ĵ6î4B   

B Gi Dci A  Gi j¤^ Awf‡ÿc 

Acos=? 

AGi Dci B Gi j¤^ Awf‡ÿc 

Bcos=? 

 GLb 86.10)6(19 222 A  

       77.8)5()6()4( 222 B  

 Ges 030636)56()61()49(. BA  

 (i) bs mgxKiY †_‡K  

  0
77.8

0
cos A  

 (ii) bs mgxKiY †_‡K  

  0
1086

0
cos B  
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g¨v_ cÖvKwUm 

 

1| †Kvb GKwU we›`y‡Z GKB mgq 10 N Ges 6 N gv‡bi `ywU †f±‡ii mv‡_ 600
 †KvY wµqv K‡i| jwä e‡ji gvb wbY©q  

   Ki|                                                                                                                      [ D: 14 N ] 

2|  𝐴 = 2𝑖̂ + 2𝑗̂ − �̂� Ges �⃗⃗� = 6𝑖̂ − 3𝑗̂ + 2�̂� n‡j 𝐴 I �⃗⃗� Gi ga¨eZ©x †KvY wbY©q Ki|                   [ D: 790 ] 

3| P⃗⃗⃗ = 2î + 3ĵ − 6k̂ Ges Q⃗⃗⃗ = mî − 2ĵ + 10k̂ | m Gi gvb KZ n‡j †f±iØq ci¯ú‡ii Ici j¤^ n‡e? 

                                                                                                                                   [ D: 27 ] 

4| A⃗⃗⃗ = î + 3ĵ − 2k̂ Ges B⃗⃗⃗ = 4î − 2ĵ + 4k̂ n‡j 𝐴 . �⃗⃗� = ?                                                    [ D: -10 ] 

5| A⃗⃗⃗ = î − ĵ + k̂ Ges B⃗⃗⃗ = 2î − 3ĵ + 6k̂ Gi †f±i ¸bdj Ges ga¨eZ©x †KvY wbY©q Ki| 

                                                                                                        [ D: -3î − 4ĵ − k̂ ; 24.870 ] 

6| �⃗⃗� = 2î + mĵ − 3k̂ Ges Q⃗⃗⃗ = 6î − 3ĵ − 9k̂ ci¯úi mgvšÍivj nq Z‡e m Gi gvb wbY©q Ki|             [ D: -1 ] 

7| �⃗⃗� = î − 2ĵ + k̂ Ges Q⃗⃗⃗ = 3î − 6ĵ + 3k̂ n‡j †`LvI †h  †f±i `ywU ci¯úi mgvšÍivj| 
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cÖkœ-9: †`LvI †h, GKB we›`y‡Z wµqviZ `ywU †f±i ivwki gvb mgvb n‡j G‡`i jwä †f±i ivwkØ‡qi ga¨eZ©x †KvY‡K 

mgwØLwÐZ K‡i|  

DËi:                                                                                                                               

           wP‡Î, P I Q  `ywU †f±i hv‡`i ga¨eZ©x †KvY  Ges Ges 

 P I R Gi ga¨eZ©x †KvY  n‡j mvgwšÍ‡Ki m~Îvbymv‡i- 

  






cos

sin
tan

QP

Q


  

 cÖkœvbymv‡i †f±i `ywUi gvb mgvb n‡j A_©vr P = Q n‡j 

  














cos1

sin

)cos1(

sin

cos

sin
tan










P

P

PP

P
 

  

2
cos

2
sin

2
cos2

2
cos

2
sin2

tan
2 







   

  

2
tantan


   

  

2


   

 jwä †f±i, †f±iØ‡qi ga¨eZ©x †KvY‡K mgwØLwÛZ K‡i| 

 

wØZxq †mKkb 

MwZwe`¨v I wbDUbxq ejwe`¨v  

 

 cÖkœ-1: msÁv wjLyb: `ªæwZ, mylg †eM, Amg‡eM, ga¨‡eM, cÖK…Z †eM, Av‡cwÿK †eM| 

 DËi: `ªæwZ: e ‘̄ GKK mg‡q †h ~̀iZ¡ AwZµg K‡i Zv‡K `ªæwZ e‡j| †Kvb e¯‘i †e‡Mi gvbB n‡”Q Zvi `ªæwZi 

cwigvc| 

 mylg †eM: hw` †Kvb e¯‘i MwZKv‡j Zvi †e‡Mi gvb I w`K AcwiewZ©Z _v‡K Zvn‡j †mB e¯‘i †eM‡K mg‡eM e‡j| 

 Amg †eM: †Kvb e¯‘i MwZKv‡j hw` Zvi †e‡Mi gvb I w`K ev DfqB cwiewZ©Z nq Zvn‡j †mB †eM‡K Amg‡eM 

e‡j| 

 ga¨‡eM: †Kvb GKwU MwZkxj e¯‘i Avw`‡eM I †kl †e‡Mi AwfgyL GKB n‡j Zv‡`i Mo‡K ga¨‡eM e‡j| 

 cÖK…Z †eM: AwZ Aí mg‡q †Kvb GKwU MwZkxj e¯‘i miY Ges e¨wqZ mg‡qi fvMdj‡K cÖK…Z †eM e‡j| 

 Av‡cwÿK †eM: `ywU Pjgvb e¯‘i GKwUi mv‡c‡ÿ AciwUi Ae¯’v‡bi cwieZ©‡bi nvi‡K Av‡cwÿK †eM e‡j| 

 

cÖkœ-2: wbDU‡bi MwZi m~Îmg~n D`vniYmn e¨vL¨v Kiæb| 

 DËi: 1g m~Î:  

 evwn¨K ej cÖ‡qv‡M e¯‘i Ae¯’vi cwieZ©b Ki‡Z eva¨ bv Ki‡j w¯’i e¯‘ wPiKvj w¯’iB _vK‡e Ges MwZkxj e ‘̄ 

mg`ªæwZ‡Z mij c‡_ Pj‡Z _vK‡e| 

 e¨vL¨v: hw` †Kvb e ‘̄ w¯’i _v‡K ev mg ª̀æwZ‡Z mij c‡_ P‡j, Zvn‡j Zvi Z¡iY k~b¨| GLb †Kvb e ‘̄i Dci 

......, 21 FF BZ¨vw` ej cÖ‡qvM Kiv nq Zvn‡j wbU ej n‡e- 
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  .............321 FFFF .....  

 GLb Z¡iY k~b¨ nIqv gv‡b wbU ej F k~b¨ nIqv| myZivs 1g m~Î‡K wjL‡Z cvwi- 

  hw` †Kvb e ‘̄i Ici wbU ej k~b¨ nq  0F , Zvn‡j e¯‘wUi Z¡iYI k~b¨ n‡e  0a  

 2q m~Î: †Kvb e¯‘i fi‡e‡Mi cwieZ©‡bi nvi Zvi Ici cÖhy³ e‡ji mgvbycvwZK Ges ej †hw`‡K wµqv K‡i e¯‘i 

fi‡e‡Mi cwieZ©bI †mw`‡K N‡U| 

 

 # wbDU‡bi MwZi 2q m~Î n‡Z F=ma cÖwZcv`b Kiæb| 

 DËi: cÖwZcv`b: aiv hvK, †Kvb e ‘̄i fi m, †eM v Ges fi‡eM P | GLb GB e¯‘i Dci F  ej cÖhy³ n‡j Gi 

fi‡e‡Mi cwieZ©b N‡U| GLb wbDU‡bi 2q m~Îvbymv‡iÑ 

  F
dt

vd
mFvm

dt

d
F

dt

Pd
 )(  

  Fam   

  Fkam   GLv‡b k mgvbycvwZK aªæeK ...............(i) 

 k Gi gvb 1 n‡e hw` m= 1kg, a= 1ms2
 Ges  F=1N aiv nq        

     Zvn‡j Avgiv ej‡Z cvwi, 

    †h cwigvY ej 1 kg  f‡ii †Kvb e¯‘i Dci wµqv K‡i 1 ms-2
 Z¡iY m„wó K‡i Zv‡K 1N e‡j| 

  A_©vr 1N=1kg ms-2 

 GLb e¯‘i Dci cÖhy³ ¯^Zš¿ ej¸‡jv hw` h_vµ‡g 321 ,, FFF ...........BZ¨vw` nq Zvn‡j wbU ej n‡e 

 ..........321  FFFF  

 (i) bs mgxKiY‡K †jLv hvq hLb A‡bK¸‡jv ej cÖ‡qvM Kiv nq 

  amF   

 AvaywbK cwifvlvq ejv hvq, †Kvb e¯‘i Z¡iY e¯‘i Dci cÖhy³ wbU e‡ji mgvbycvwZK|  

  A_©vr Fa   

 ev, amF   

           wbDU‡bi 3q m~Î: cÖ‡Z¨K wµqviB GKwU mgvb I wecixZ cÖwZwµqv Av‡Q|                                    

 e¨vL¨v: aiv hvK,  a I b ỳwU e ‘̄ ci¯ú‡ii Dci ej cÖ‡qvM K‡i| aiv hvK, 1F  nj cÖ_g e¯‘ ‘a’ Gi Dci 2q e¯‘ 

b KZ©„K cÖhy³ ej Ges 2F  nj 2q e¯‘ ‘b’ Gi Dci cÖ_g e¯‘ a 

KZ©„K cÖhy³ ej| GLb 3q myÎvbymv‡i Avgiv cvB- 

  12 FF   

 A_©vr ejv hvq, wµqv I cÖwZwµqv ej memgqB `ywU wfbœ e¯‘ Dci 

wµqv K‡i| KL‡bvB GKB e¯‘i Dci wµqv K‡i bv| cÖwZwµqv 

ejwU ZZÿYB _vK‡e hZÿY ch©šÍ wµqv ejwU _vK‡e| wµqv †_‡g †M‡j cÖwZwµqvI †_‡g hv‡e| 
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cÖkœ-3: cÖvm Kv‡K e‡j? cÖgvY Ki †h, cÖv‡mi Pj‡iL GKwU Awae„Ë ev c¨viv‡evjv| (2010) 

 DËi: cÖvm: ‡Kvb e¯‘‡K Abyf~wg‡Ki mv‡_ wZh©Kfv‡e †Kvb ¯’v‡b 

wb‡ÿc Kiv n‡j Zv‡K cÖvm e‡j| 

 cÖgvY: awi, GKwU e¯‘‡K V0 Avw`‡e‡M Abyf~wg‡Ki mv‡_ 0 

†KvY  K‡i wb‡ÿc Kiv n‡jv| g‡b Kwi e¯‘wUi Avw`‡e‡Mi 

Abyf~wgK I Dj¤̂ Dcvsk h_vµ‡g  

  
0xV  = V0 cos0 

  
0yV = V0 sin0 

 

 awi, wb‡ÿ‡ci t mgq c‡i wbwÿß e¯‘wUi Ae¯’vb P we›`y‡Z| GLv‡b OQ=x, PQ=y 

 myZivs t mg‡q AwZµvšÍ Abyf~wgK `~iZ¡  

  tVx 00 cos [x Aÿ eivei Z¡iY k~b¨] ..................(i) 

  
00 cosv

x
t   

 Ges t mg‡q AwZµvšÍ Dj¤^ `~iZ¡  

  

2

00
2

1
sin gttvy   ...............(ii) 

  

2

00
2

1
sin gttvy    

  

2

0000

00
cos2

1

cos
sin 













v

x
g

v

x
vy   [t Gi gvb ewm‡q] 

  

0

2
0

2

2

0
cos2

1
tan




v

gx
xy     

  
2cxbxy   [awi, c

v

g
b 

0

22

0

0
cos2

1
,tan


 ] 

  y=bx-cx2 

hv GKwU Awae„‡Ëi mgxKiY| 

cÖkœ-4: ˆiwLK `ªæwZ I †KŠwYK `ªæwZi g‡a¨ m¤úK© ¯’vcb Kiæb| V=r 

 DËi: g‡b Kwi, r e¨vmv‡a©i  e„ËvKvi c‡_ GKwU e¯‘ v 

mg`ªæwZ‡Z Nyi‡Q| e¯‘wUi mgMÖ e„ËvKvi c_ GKevi Ny‡i Avm‡j 

2r  ‰iwLK `~iZ¡ AwZµg K‡i| mgq jv‡M T Ges e„‡Ëi 

†K‡›`ª 2 †KvY Drcbœ K‡i| 

  ‰iwLK `ªæwZ (v) n‡”Q GKK mg‡q AwZµvšÍ ˆiwLK `~iZ¡ 

  v= 
‰iwLK `~iZ¡

mgq
                                           

  
T

r
v

2
 ..........(i)  

 wKš‘ GKK mg‡q AwZµvšÍ †KŠwYK `~iZ¡ n‡”Q †KŠwYK `ªæwZ  
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T




2
  

  (i) bs mgxKiY †_‡K rv 
 (cÖgvwYZ)

 

cÖkœ-5: ˆiwLK †eM I †KŠwYK †e‡Mi g‡a¨ m¤úK© ¯’vcb Kiæb| rωv   

 DËi:                            

            aiv hvK, cÖm½ KvVv‡gvi g~j we›`yi mv‡c‡ÿ e¯‘i Ae¯’vb †f±i r  hv 

abvZ¥K z A‡ÿi mv‡_ Z_v  w`‡Ki mv‡_  †KvY Drcbœ K‡i| 

 myZivs e¯‘wU †h e„ËvKvi c‡_ Ny‡i Zvi e¨vmva© rsin| e¯‘wUi ch©vqKvj 

T n‡j Zvi ‰iwLK †e‡Mi gvb, 

  ||sin
sin2

rvrv
T

r
v  


 

 

cÖkœ-6: †K›`ªgyLx Z¡iY Ges †K›`ªgyLx ej Kv‡K e‡j| †K›`ªgyLx Z¡iY ev e‡ji 

ivwkgvjv cÖwZcv`b Kiæb| (2010, 2016, 2018) 

 DËi: †K›`ªgyLx Z¡iY:  

 mgq e¨eavb k~‡b¨i KvQvKvwQ n‡j e„ËvKvi c‡_ Pjgvb †Kvb e¯‘i mg‡qi mv‡_ e„‡Ëi e¨vmva© eivei Ges e„‡Ëi 

†K‡›`ªi w`‡K †e‡Mi cwieZ©‡bi nvi‡K †K›`ªgyLx Z¡iY e‡j| 

 †K›`ªgyLx ej:  

 hLb †Kvb e ‘̄ GKwU e„ËvKvi c‡_ Nyi‡Z _v‡K ZLb H e„‡Ëi †K›`ª Awfgy‡L †h wbU ej wµqv K‡i e¯‘wU‡K e„ËvKvi 

c‡_ MwZkxj iv‡L Zv‡K †K›`ªgyLx ej e‡j| 

 e‡ji ivwkgvjv:  

 aiv hvK, m f‡ii †Kvb e¯‘ r e¨vmv‡a©i e„ËvKvi c‡_ V 

mg`ªæwZ‡Z Pj‡Z Pj‡Z †Kvb GK mgq A we›`y‡Z Av‡m| A 

we›`y‡Z Gi †eM AV  e„ËwUi H we›`y‡Z Aw¼Z ¯úk©K eivei| 

 ÿz`ª mgq t c‡i e¯‘wU B we›`y‡Z Gj| GB mgq Gi †eM BV  

e„‡Ëi B we›`y‡Z Aw¼Z ¯úk©K eivei| aiv hvK †KŠwYK miY  

LyeB †QvU| 

 †e‡Mi cwieZ©b AB VVV   †K QR Øviv cÖKvk Kiv 

n‡q‡Q| †h‡nZz  †KvbwU LyeB †QvU, Kv‡RB V  Gi AwfgyL 

AV I BV Df‡qi mv‡_ cÖvqB j¤^| 

  wPÎ (L) †_‡K  = 
Pvc

e¨vmva©
 = 

V

V

V

QR

A

|||| 
  

   VV ..............(i) 

 GLv‡b V n‡”Q AV Ges BV  Gi gvb|  e¯‘wU mg`ªæwZ‡Z Pj‡Z 

e‡j Df‡qi gvb mgvb| 

 GLb †K›`ªgyLx Z¡iY a n‡j- 
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      a =
 

t

V
t






||lim

0  

  a =
t

V
t






lim

0  

  a =V
t

t





lim

0  

  a =
dt

d
V


 

  a = V 

  a 
r

v
V .   [

r

v
rv   ] 

  a ][ 2222
2

 rvr
r

v
   

  r
r

v

m

F 2
2

   [ 
m

F
amaF  ] 

  rm
r

mv
F 2

2

  †`Lv‡bv n‡jv| 

  

cÖkœ-7: fi‡e‡Mi wbZ¨Zv ev msiÿY m~Î wjLyb Ges cÖwZcv`b Kiæb| (2015) 

 DËi: m~Î: hLb †Kvb e¨e¯’vi Dci cÖhy³ wbU evwn¨K ej k~b¨ nq, ZLb e¨e¯’vwUi †gvU fi‡eM msiwÿZ _v‡K| 

 e¨vL¨v: Avw` fi‡eiM iP Ges †kl fi‡eM fP n‡j fi‡e‡Mi msiÿY m~Îvbyhvqx fi PP   

 †h‡nZz fi‡eM P  GKwU †f±i ivwk, myZivs P  msiwÿZ nIqvi A_© Gi gvb I w`K DfqB AcwiewZ©Z _v‡K| 

 

 cÖwZcv`b:  

 `ywU e¯‘ we‡ePbv Kwi hviv †Kvb GK mgq msN‡l© wjß n‡jv|  

 1F = 1g e¯‘i Dci 2q e¯‘ KZ©„K cÖhy³ ej 

 2F = 2q e¯‘i Dci 1g e¯‘ KZ©„K cÖhy³ ej 

 GLb 1g e¯‘i fi‡eM 1P  Ges 2q e¯‘i fi‡eM 2P  n‡j wbDU‡bi 2q m~Îvbymv‡i 

  

dt

pd
F 1

1  Ges 

dt

Pd
F 2

1   

 GLb wbDU‡bi 3q m~Îvbymv‡i 

  21 FF   

 ev, 021  FF  

  021 
dt

Pd

dt

Pd
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  0)( 21  PP
dt

d
 

 wKš‘ 21 PP  n‡”Q e¨e¯’vi †gvU fi‡eM ev P  

    PPP
dt

Pd
 210   

 †h‡nZz mg‡qi mv‡c‡ÿ †gvU fi‡eM 21 PPP   Gi e„w× k~Y¨, ZvB †gvU fi‡eM P  aªæe _v‡K 

   21 PPP  aªæe 

  fi PP   

  ffii PPPP 2121   

 myZivs †`Lv hvq, msN‡l©i Av‡M †Kvb e¨e¯’vi fi‡e‡Mi mgwó Avi msN‡l©i ci fi‡e‡Mi †f±i mgwó me©`v mgvb 

_v‡K| 

 GwUB fi‡e‡Mi msiÿY ev wbZ¨Zvi m~Î| 

 

cÖkœ-8: †`LvI †h, mgvb f‡ii ỳwU e¯‘i g‡a¨ w¯’wZ¯’vcK GKgvwÎK msNl© n‡j, Giv G‡K Aci‡K †eM wewbgq K‡i| 

(2013) 

 DËi: 

 

g‡b Kwi m1I m2 f‡ii `yBwU e¯‘ GKB mij‡iLv eivei GKB w`‡K h_vµ‡g v01 I v02 †e‡M MwZkxj| v01 > v02 

nIqvq G‡`i g‡a¨ w¯’wZ¯’vcK msNl© N‡U| msN‡l©i c‡ii †eM v1 I v2 n‡j, fi‡e‡Mi msiÿY m~Îvbymv‡i, msN‡l©i 

c~‡e©i †gvU fi‡eM = msN‡l©i c‡ii †gvU fi‡eM, 

                   m1v01 + m2v02 = m1v1 + m2v2 

                   m1 (v01 − v1) = m2 (v2 − v02)  ………………… (1) 

‡h‡nZz msNl©wU w¯’wZ¯’vcK msNl© Kv‡RB msN‡l©i c~‡e©i MwZkw³i mgwó msN‡l©i c‡ii MwZkw³i mgwói mgvb nq| 

                   

1

2
 m1v01

2 + 
1

2
 m2v02

2 = 
1

2
 m1v1

2 + 
1

2
 m2v2

2
 

                   

1

2
  m1 (v01

2 − v1
2) = 

 1

2
 m2 (v2

2−v02
2)  ……………………  (2) 

                    
1

2
  m1 (v01 + v1) (v01 − v1) = 

 1

2
 m2 (v2 + v02) (v2 − v02)  ………………..  (3) 

mgxKiY (2) †K mgxKiY (1) Øviv fvM K‡i cvB, 

                   v01 − v02 = v2 – v1   ………………………………….  (4) 
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                     v01 + v1 = v2 + v02 

                      v2 = v01 + v1 − v02 

(1)  bs mgxKi‡Y v2 Gi gvb ewm‡q cvB, 

         v1 =   
m1−m2

m1+m2
 v01 + 

2m2

m1+m2
 v02   

(1)bs mgxKi‡Y v1 Gi gvb ewm‡q cvB, 

          v2 =   
m2−m1

m1+m2
 v02 + 

2m1

m1+m2
 v01 

e¯‘ ỳwUi fi mgvb A_v©r m1 = m2 n‡j, mgxKiY (3) I (4) ‡_‡K cvB, v01 = v2 Ges v02 = v1 A_v©r msN‡l©i 

ci e¯‘ `ywU †eM wewbgq K‡i| 

 

cÖkœ-9: †`LvI †h, amF  , GLv‡b ms‡KZ¸‡jv cÖPwjZ A_© enb K‡i| (2013) 

 DËi: aiv hvK, †Kvb e¯‘i fi m, †eM v  Ges fi‡eM P | Gi Dci F  ej cÖhy³ n‡j Gi fi‡e‡Mi cwieZ©b 

N‡U| wbDU‡bi 2q m~Îvbyhvqx 

  F
dt

Pd
  

  Fvm
dt

d
)(  

  Fv
dt

d
m )(  

  Fam   

  Fkam  ..........(i) 

 GLb †Kvb e¯‘i Dci GKvwaK ej cÖhy³ n‡j wbU ej n‡e, 

  321 FFFF  .................. 

 †m‡ÿ‡Î (i) bs mgxKiY †_‡K cvB, 

  amF   (cÖgvwYZ) 

cÖkœ-10: 1wU A‡ÿi mv‡c‡ÿ N~Y©vqgvb `„p e¯‘i MwZkw³i ivwkgvjv wbY©q Kiæb| (2012, 2018)  

 A_ev, †`LvI †h, `„p e¯‘i RoZvi åvgK Zvi MwZkw³i wØ¸Y| 

 DËi:                          

           g‡b Kwi, M f‡ii 1wU `„p e¯‘ XY Aÿi Pvwiw`‡K  mg‡KŠwYK 

†e‡M Nyi‡Q| awi M f‡ii e¯‘wU m1, m2, m3.......... BZ¨vw` 

AmsL¨ e¯‘KYvi mgwó Ges XY Aÿ †_‡K G‡`i j¤^ `~iZ¡ r1, r2, 

r3..... 

 †h‡nZz e ‘̄KYv¸‡jv Roe¯‘i mv‡_ `„pfv‡e Ave× ZvB cÖ‡Z¨‡Ki 

†KŠwYK †eM | 

  m1 f‡ii e¯‘KYvi ˆiwLK †eM v1 = r1 
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  MwZkw³, 

2

1

2

1

2

111
2

1

2

1
rmvmE   

 Abyiƒcfv‡e, 2222
2

1
rmE   

  mg¯Í e¯‘i MwZkw³,  

  321 EEEE  .......... 

 = 

22

33

22

22

22

11
2

1

2

1

2

1
 rmrmrm  ........... 

 = 

2

33

2

22

2

11

2[
2

1
rmrmrm  ............] 

 = )(
2

1 22

iirm  

 = ][
2

1 22 IrmI ii   

  2

2

1
IE   

  2E = I (=1 n‡j) (cÖgvwYZ) 

 

cÖkœ-11: RoZvi åvgK Ges PµMwZi e¨vmva© Kv‡K e‡j? (2012, 2018)  

 DËi: RoZvi åvgK:  †Kvb wbw`©ó mij‡iLv †_‡K †Kvb `„p e¯‘i cÖ‡Z¨KwU KYvi j¤^ `~i‡Z¡i eM© Ges G‡`i 

cÖ‡Z¨‡Ki N‡ii ¸Yd‡ji mgwó‡K H mij‡iLvi mv‡c‡ÿ e¯‘i RoZvi åvgK e‡j| 

  

22

22

2

11 ............. iirmrmrmI   

 PµMwZi e¨vmva©: †Kvb „̀p e¯‘i mgMÖ fi hw` 1wU wbw ©̀ó we›`y‡Z †K›`ªf~Z Kiv hvq hv‡Z K‡i 1wU wbw ©̀ó A‡ÿi 

mv‡c‡ÿ H †K›`ªxf~Z e¯‘KYvi RoZvi åvgK, H wbw`©ó A‡ÿi mv‡c‡ÿ mgMÖ `„p e¯‘i RoZvi åvg‡Ki mgvb nq| 

Zvn‡j H wbw`ó Aÿ †_‡K †K›`ªxf~Z e¯‘KYvi j¤^ `~iZ¡‡K PµMwZi e¨vmva© e‡j| 

 

cÖkœ-12: RoZvi åvgK m¤úwK©Z j¤^ Aÿ Dccv`¨ e¨vL¨v Ges cÖgvY Kiæb| (2010) 

 DËi: j¤^ Dccv`¨: †Kvb mgZj cv‡Zi Z‡j Aew¯’Z `ywU 

ci¯úi j¤^ A‡ÿi mv‡c‡ÿ H cv‡Zi RoZvi åvgKØ‡qi mgwó 

n‡e H `yB A‡ÿi †Q`we›`y w`‡q Ges cv‡Zi Awfj¤^fv‡e 

MgbKvix A‡ÿi mv‡c‡ÿ cvZwUi RoZvi åvg‡Ki mgvb|                                     

 e¨vL¨v: †Kvb mgZj cv‡Zi Z‡j Aew¯’Z `ywU ci¯úi j¤^ Aÿ 

OX I OY Gi mv‡c‡ÿ hw` RoZvi åvgK Ix I Iy nq Z‡e 

Zv‡`i mgwó (Ix+Iy) n‡eÑ 

 H `yB A‡ÿi †Q`we›`y O w`‡q Ges cv‡Zi Z‡ji Awfj¤^fv‡e 

MgYKvix Aÿ OZ mv‡c‡ÿ RoZvi åvgK Iz Gi mgvb 

   Iz = Ix + Iy 

 cÖgvY: 
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 OX, OY O we›`y‡Z †Q` K‡i| OZ AÿwU mgZj cv‡Zi Dci j¤^| g‡b Kwi, GB cv‡Zi Dci Aew¯’Z P 

we›`y‡Z GKwU KYvi fi m| GLb OY, OX, OZ Aÿ †_‡K P we›`yi j¤^ `~iZ¡ h_vµ‡g x, y, z| 

  z2 = x2 + y2 

 GLb cvÎwU AmsL¨ KYvi mgš^‡q MwVZ n‡j †hgb m1, m2, m3.....| 

 Ges OY Aÿ †_‡K j¤^ `~iZ¡ x1,x2.........xi 

 GKBfv‡e OX Aÿ †_‡K j¤^ `~iZ¡ y1,y2.........yi 

             OZ Aÿ †_‡K j¤^ `~iZ¡ z1,z2.........zi n‡j  

       OZ A‡ÿi mv‡c‡ÿ cvÎwUi RoZvi åvgK 

   

2

iiz zmI   

  = ∑ 𝑚𝑖(𝑥𝑖
2 + 𝑦𝑖

2) 

  = 22

iiii ymxm   

  = yx II    [ OYxm ii 2
A‡ÿi mv‡c‡ÿ RoZvi åvgK 

      OXym ii 2
 A‡ÿi mv‡c‡ÿ RoZvi åvgK] 

  Iz = Ix + Iy (cÖgvwYZ) 

cÖkœ-13: RoZvi åvgK msµvšÍ mgvšÍivj Aÿ Dccv`¨ e¨vL¨v Ges cÖgvY Kiæb| (2017) 

 DËi: Dccv`¨: ‡h †Kvb A‡ÿi mv‡c‡ÿ †Kvb e¯‘i RoZvi åvgK 

n‡eÑ 

 H A‡ÿi mgvšÍivj I e¯‘i fi‡K‡›`ªi ga¨ w`‡q MgbKvix A‡ÿi 

mv‡c‡ÿ RoZvi åvgK IG| 

 H e¯‘i fi I ỳB A‡ÿi ga¨eZ©x j¤^ `~i‡Z¡i (h) e‡M©i ¸Yd‡ji 

mgwói mgvb| 

 e¨vL¨v: g‡b Kwi, M f‡ii †Kvb e¯‘i fi‡K›`ª G Gi ga¨ w`‡q 

AwZµvšÍ AB A‡ÿi mv‡c‡ÿ RoZvi åvgK IG| 

 CD Gi mv‡c‡ÿ H e¯‘ RoZvi åvgK n‡e I = IG + Mh2 

 cÖgvY: aiv hvK, P we›`y‡Z Aew¯’Z GKwU KYvi fi m 

 AB Aÿ n‡Z j¤^ `~iZ¡ H KYvi = x 

 CD Aÿ n‡Z j¤^ `~iZ¡ H KYvi = h+x 

 GLb KYvwU AmsL¨ f‡ii KYvi mgwó m1, m2, m3.......n‡j 

 AB Aÿ †_‡K H KYv¸‡jvi j¤^ `~iZ¡= x1, x2, x3.......... 

 CD Aÿ †_‡K H KYv¸‡jvi j¤^ `~iZ¡= (h+x1), (h+x2),(h+ xi)......... 

 GLb CD A‡ÿi mv‡c‡ÿ e¯‘wUi RoZvi åvgK 

I= mi (xi + h)2 

= mi (
22

1 2 hhxx i  ) 

= 
22

1 2 hmmhxxm iiii   

Gii Ixm  2
fi‡K›`ªMvgx Aÿ AB Gi 

mv‡c‡ÿ 

0 iixm  AB A‡ÿi mv‡c‡ÿ e¯‘wUi fi 

åvgK 

Mmi   e¯‘wUi mgMÖ fi 

 =IG + 2h  0 + h2M 

 I= IG + Mh2 

(cÖgvwYZ) 
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cÖkœ-14: GKwU e„ËvKvi PvKwZi †K›`ªMvgx j¤^ A‡ÿi mv‡c‡ÿ RoZvi åvg‡Ki ivwkgvjv wbY©q Kiæb| (2010)  

 DËi:  

 awi, BCD GKwU e„ËvKvi PvKwZ| Gi fi‡K›`ª O Ges c„‡ôi 

mv‡_ j¤^fv‡e MgbKvix PQ A‡ÿi mv‡c‡ÿ H PvKwZi RoZvi 

åvgK wbY©q Ki‡Z n‡e| 

 aiv hvK, PvKwUwZi fi M, e¨vmva© r Zvn‡j †ÿÎdj A= r2

  

PvKwZi cÖwZ GKK †ÿÎd‡ji fi, 
2r

M

A

M


  ...........(i)  

GLb Aÿ †_‡K x ỳi‡Z¡ dx cÖ‡¯’i GKwU miæ ejq Kíbv Kiv hvK|  

GB ej‡qi †ÿÎdj dA= ej‡qi cwiwa  cÖ¯’ = 2 x  dx 

myZivs ÿz`ªvwZÿz„`ª As‡ki fi  

 dm = 6dA 

         = dxx
r

M



2

2
 

  dxx
r

M
dm

2

2
  

 GLb PQ A‡ÿi mv‡c‡ÿ GB dx cÖ‡¯’i miæ ej‡qi RoZvi åvgK 

  dI = x2 dm 

   = dxx
r

M
x

2

2 2
 

   = dxx
r

M 3

2

2
  

 GLb x=0 †_‡K x=r mxgvi g‡a¨ mgxKiY K‡i mgMÖ cv‡Zi RoZvi åvgK cvIqv hvqÑ 

  dxx
r

M
r

3

0

2

2
  

   rx
r

M
I 0

4

24

2
  

   0
4

2 4

2
 r

r

M
I  

  2

2

1
MrI   

 GLb PµMwZi e¨vmva© I=Mk2
 n‡j 

 

22

2

1
MrMk   

 

2

r
k   
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cÖkœ-15: wbR A‡ÿi mv‡c‡ÿ GKwU wb‡iU wmwjÛv‡ii RoZvi åvg‡Ki ivwkgvjv wbY©q Kiæb| (2011) 

 DËi:                                   

           aiv hvK, C GKwU wb‡iU wmwjÛvi| Gi wbR Aÿ PQ Gi mv‡c‡ÿ Zvi RoZvi åvgK 

wbY©q Ki‡Z n‡e| 

 AvqZb v = r2 

 cÖwZ GKK AvqZ‡b fi Z_v NbZ¡= 

2r

M


 

 PQ A‡ÿi Pvwiw`‡K x e¨vmv‡a©i Ges d x cyiæ‡Z¡i GKwU duvcv †PvO we‡ePbv Kiv 

hvK| 

 Gi †ÿÎdj dA= cwiwa  cyiZ¡ 

                      = 2x  dx 

 AvqZb dv =  †ÿÎdj  ˆ`N©¨ 

                    = 2xdx   

  fi dm = AvqZb  NbZ¡ 

                    = 2xdx  
2r

M


 

                               = dxx
r

M
2

2
 

 GLb RoZvi åvgK dI = x 2 dm 

                             = dxx
r

M 3

2

2

  

              
mgvKjb K‡i      2

2

14

22

4
02

4

2
Mrr

r

M
x

r

r

M


 
cÖkœ-16: 1wU miæ I mylg `‡Ûi ˆ`‡N©¨ ga¨ w`‡q Ges ˆ`‡N©¨i j¤^fv‡e MgbKvix A‡ÿi mv‡c‡ÿ RoZvi åvg‡Ki ivwkgvjv 

wbY©q Kiæb|  

          DËi:  AB GKwU mylg `Û| O ga¨we› ỳ| j¤^fv‡e MgbKvix    

          PQ A‡ÿi mv‡c‡ÿ RoZvi åvgK wbY©q Ki‡Z n‡e| 

          aiv hvK, `‡Ði ˆ`N©¨, , fi M n‡j 

 `‡Ði cÖwZ GKK ˆ`‡N©¨i fi 



M
  

 Aÿ †_‡K x `~i‡Z¡ ÿz`ªvwZÿz`ª As‡ki fi dm = dx     

                                               dx
M

dm


  

 GLb RoZvi åvgK dI = x2 dm 

                     dxxdI 2




  

 mgvKjb K‡i 

2


x   †_‡K 

2


x  

  dxx
M

I 2

2/

2/











 

     =   2/

2/

3

3






x
M
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     =





























33

223





M
 

     
12

2M
I   

 

cÖkœ-17: GKwU miæ I mylg `‡Ûi GK cÖvšÍ w`‡q RoZvi åvg‡Ki ivwkgvjv wbY©q Kiæb| 

 DËi:                        

 AB GKwU mylg `Û| GK cÖvšÍ w`‡q j¤^fv‡e MgbKvix PQ 

A‡ÿi mv‡c‡ÿ RoZvi åvgK wbY©q Ki‡Z n‡e| 

          aiv hvK, `‡Ði ˆ`N©¨, , fi M n‡j 

 `‡Ði cÖwZ GKK ˆ`‡N©¨i fi  

 Aÿ †_‡K x `~i‡Z¡ ÿz`ªvwZÿz`ª As‡ki fi dm = dx     

                                                

 GLb RoZvi åvgK dI = x2 dm 

                      

 mgvKjb K‡i  x=0 †_‡K x= mxgvi wfZi 

   dxx
M

I 2

0






[ mgvKjb K‡i ]

 

                          
3

2M
I   

cÖkœ-18: UK© Kv‡K e‡j? UK© I †KŠwYK Z¡i‡Yi g‡a¨ m¤úK© ¯’vcb Kiæb|  = I (2017) 

 DËi: UK©: N~Y©vqgvb †Kvb KYvi e¨vmva© †f±i Ges KYvi Dci cÖhy³ e‡ji †f±i ¸Ydj‡K UK© e‡j| 

  Fr  

 aiv hvK, †Kvb GKwU „̀p e¯‘i Dci F ej cÖ‡qvM Ki‡j e¯‘wU †Kvb A‡ÿi mv‡c‡ÿ  mg‡KŠwYK Z¡i‡Y  N~Y©vqgvb| 

KYvi fi m1 j¤^ `~iZ¡ r1 Z¡iY 1 n‡j 

 UK© ev e‡ji åvgK = 
2

111 rmFr   

 GKBfv‡e m2 Gi Rb¨  2

22rm  

  

2

33

2

22

2

11 rmrmrm    

        =   mi ri
2 = 

dt

d
II


 

  [ cÖgvwYZ ]

 

  = 
dt

d
II


  = RoZvi åvgK  †KŠwYK Z¡iY (cÖgvwYZ)| 

 

 

 

 

 

 

 



M


dx
M

dm




dxxdI 2
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cÖkœ-19: †KŠwYK fi‡eM Kv‡K e‡j? †KŠwYK fi‡eM I †KŠwYK †e‡Mi g‡a¨ m¤úK ©¯’vcb Kiæb | L = I  

 DËi: †KŠwYK fi‡eM: N~Y©vqgvb †Kvb KYvi e¨vmva© †f±i Ges fi‡e‡Mi †f±i ¸Ydj‡K †KŠwYK fi‡eM e‡j| 

  Pr  

 N~Y©b A‡ÿi mv‡c‡ÿ KYvwUi †KŠwYK fi‡eM 

  L = m1v1r1 

           = m1r1
2 

 GKBfv‡e  2

22

2

22

2

11 rmrmrmL  ...... 

   

2

iirmL    

   L= I  
 

cÖkœ-20:  †KŠwYK fi‡e‡Mi wbZ¨Zv ev msiÿY m~Î cÖwZcv`b Kiæb| (2009)  

 DËi: m~Î:  †Kvb KYvi Dci cÖhy³ wbU UK© k~b¨ n‡j KYvwUi †KŠwYK fi‡eM msiwÿZ _v‡K| 

 cÖwZcv`b:  

 Avgiv Rvwb,  

 †KŠwYK fi‡eM  = I  

 GKK mg‡qi mv‡c‡ÿ e¨eKjb K‡i Avgiv cvB- 

  )( I
dt

d

dt

d



 

       =

dt

d
I


 

            = I  ............(i) 

 wKš‘ cÖhy³ UK©  n‡j  

  =I  ............(ii) 

 GLb (i) Ges (ii) †_‡K 

  
dt

d
 

 GLb  = 0 n‡j 0
dt

d
 

 ev, = aªæeK 

 myZivs cÖhy³ UK© k~b¨ n‡j †KŠwYK fi‡eM aªæeK _v‡K| 

 

cÖkœ-21: cÖgvY Ki †h, †Kv‡bv KwYKvi †KŠwYK fi‡e‡Mi cwieZ©‡bi nvi Zvi Dci cÖhy³ U‡K©i mgvb| (2009, 2011) 

 DËi: Avgiv Rvwb,  

  I  

 = 

dt

d
I


  

 = )( I
dt

d
 

 = ][ LI
dt

dL
  

  UK© = †KŠwYK fi‡e‡Mi cwieZ©‡bi nvi| (cÖgvwYZ) 
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MwZwe`¨v I wbDUbxq ejwe`¨vi g¨v_ 

cÖkœ-1: GKwU KYv 1.5 m e¨vmv‡a©i c‡_ cÖwZ wgwb‡U 120 evi AveZ©b K‡i| Gi ˆiwLK †eM KZ? 

 mgvavb:  

Avgiv Rvwb,  

ˆiwLK †eM, v = r 

 
t

N
rv

2
  

 v=
60

1201416.32 
 

†`Iqv Av‡Q, 

e¨vmva©, r= 1.5m 

N~Y©b msL¨v, N= 120 evi 

mgq, t= 1 min=60s 

 ˆiwLK †eM, v=? 

  v= 18.84 ms-1
 (DËi) 

 

cÖkœ-2: GKwU †`qvj Nwoi wgwb‡Ui KuvUvi ˆ`N©¨ 18cm n‡j Gi †KŠwYK †eM Ges Gi cÖv‡šÍi ˆiwLK †eM wbY©q Ki| 

 mgvavb:  

Avgiv Rvwb,  

3600

1416.322 


T


  

 131074.1  rads
(DËi) 

†`Iqv Av‡Q, 

ch©vqKvj, T = 1h=3600s 

KvUvi ˆ`N©¨, r = 18cm= .18m 

†KŠwYK †eM,  = ? 

ˆiwLK †eM, v = ? 

 Ges v = r 

    = 1.7410-3.18 

    = 3.13104 ms-1
 (DËi) 

 

cÖkœ-3: e„ËvKvi c‡_ 72kmh-1
 mg`ªæwZ‡Z Pjgvb †Kvb Mvwoi †K›`ªgyLx Z¡iY 1ms-2

 n‡j e„ËvKvi c‡_i e¨vmva© KZ? 

 mgvavb:  

Avgiv Rvwb,  

†K›`ªgyLx Z¡iY, 

r

v
ra

2
2   

 
rr

v
a

22 )20(
  

mr 400
1

400
 (DËi) 

†`Iqv Av‡Q, 

`ªæwZ, v = 72kmh-1 

          = 72103/3600 

          = 20ms-1 

Z¡iY, a=1 ms-2
 

        r = ? 

 

cÖkœ-4: MvQ †_‡K 2kg Gi GKwU bvi‡Kj †mvRv wb‡Pi w`‡K co‡Q| evZv‡mi evav 86N n‡j bvi‡KjwUi Z¡iY KZ? 

 mgvavb:  

awi, Lvov wb‡Pi w`‡K abvZ¥K,  

F= ma 

 19.68.6=2a 

 a= 5.5 ms-2 (DËi) 

†`Iqv Av‡Q, 

m = 2 kg 

bvi‡K‡ji IRb, F1=mg= 29.8=19.6 

evZv‡mi evav, F2= -8.6N 

Z¡iY, a = ? 
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cÖkœ-5: 9.110-31kg f‡ii GKwU w¯’i B‡jKUª‡bi Dci 1.610-16N ej 10-9s a‡i KvR K‡i| GB mgq †k‡l 

B‡jKUª‡bi †eM KZ n‡e? 

 mgvavb:  

Avgiv Rvwb, 

v = v0 +at 

 

31

916

101.9

10106.1
0








 t

m

F
v  

 v= 1.76105 ms-1 (DËi) 

†`Iqv Av‡Q, m = 9.110-31 

v0=0 

F=1.610-16 

t=10-9s 

v=? 

cÖkœ-6: GKwU N~Y©vqgvb e¯‘i fi 2 kg| N~Y©b Aÿ †_‡K Gi `~iZ¡ 1m| e ‘̄wUi RoZvi åvgK wbY©q Ki| e ‘̄wU 5 rads-1
 

†KŠwYK †e‡M Nyi‡Z Gi N~Y©b MwZkw³ wbY©q Ki| 

 mgvavb:  

Avgiv Rvwb, 

I= mr2 = 21= 2kg m2 

 I= 2kg m2 (DËi) 

Ges 

JIE 2552
2

1

2

1 22    

 E= 25J (DËi) 

†`Iqv Av‡Q,  

m = 2 kg 

r= 1m 

 = 5 rads-1 

RoZvi åvgK, I=? 

†KŠwYK MwZkw³, E=? 

 

 

cÖkœ-7: GKwU PvKvi fi 4kg Ges PµMwZi e¨vmva© 25cm| RoZvi åvgK KZ? PvKvwU‡Z 2 rads2
 †KŠwYK Z¡iY m„wó 

Ki‡Z KZ gv‡bi UK© cÖ‡qvM Ki‡Z n‡e? 

 mgvavb:  

I= Mk2  

= 4(.25)2 

= .25kg m2 (DËi) 

Ges  = I 

         = .252 

         = .5 Nm (DËi) 

†`Iqv Av‡Q,  

fi, m = 4 kg 

e¨vmva¨, k= 25 cm= .25m 

†KŠwYK Z¡iY,  = 2 rads-1 

RoZvi åvgK, I=? 

UK©, T=? 

cÖkœ-8: 10g fiwewkó GKwU e¯‘‡K 2m `xN© myZvi mvnv‡h¨ e„ËvKvi c‡_ Nyiv‡bv n‡”Q| e¯‘wU 3s G 15wU c~Y© AveZ©b 

Ki‡j myZvi Uvb wbY©q Ki| 

 mgvavb:  

Avgiv Rvwb,  

Uvb, rm
r

mv
F 2

2

  

 
2

2223
2 21010

t

rN
rmF




 
  

†`Iqv Av‡Q,  

m = 10g= 1010-3kg 

r = 2m 

N~Y©b msL¨v, N = 15 

                t= 3s 

                 2= 9.87 

myZvi Uvb,F=? 
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3

2)15(87.941010 23 




F  

 F=19.74N (DËi) 

 

cÖkœ-9: 75m e¨vmv‡a©i e„ËvKvi c‡_ †Kvb gUi mvB‡Kj Av‡ivnx KZ †e‡M Nyi‡j Dj¤^ Z‡ji mv‡_ 300
 †Kv‡Y AvbZ 

_vK‡e wbY©q Ki| 

 mgvavb:  

Avgiv Rvwb,  

rg

v2

tan   

 rgv tan2   

†`Iqv Av‡Q,  r=75m 

                   = 300 

                  g=9.8 

†eM, =? 

  30tan8.9752 v  

  v=20.6ms-1 (DËi) 

 

 

g¨v_ cÖvKwUm 

 

1| GKwU PvKvi fi 5kg Ges PµMwZi e¨vmva© 0.2m| RoZvi åvgK KZ? PvKvwU‡Z 2 rads2
 †KŠwYK Z¡iY m„wó Ki‡Z   

    KZ gv‡bi UK© cÖ‡qvM Ki‡Z n‡e?                                                                 [ D: 0.2kg m2 ; 0.4 Nm ] 

2| GKwU ˆe`y¨wZK cvLv wgwb‡U 1500 evi Ny‡i| myBP eÜ Kivi 4 wgwbU ci cvLvwU eÜ n‡q hvq| cvLvwUi †KŠwYK Z¡iY   

    KZ? †_‡g hvIqvi Av‡M cvLvwU KZevi Nyi‡e?                                          [ D:   - 0.65 rads2 ; 3000 evi ] 

3| GKwU N~Y©vqgvb e¯‘i fi 5 kg| N~Y©b Aÿ †_‡K Gi `~iZ¡ 1.5m| e ‘̄wU 5 rads-1
 †KŠwYK †e‡M Nyi‡j Gi N~Y©b MwZkw³  

    I RoZvi åvgK wbY©q Ki|                                                                  [ D: 11.25 kg m2 ; 140.63 J ] 

4| GKwU PvKvi fi 5kg Ges PµMwZi e¨vmva© 25 cm| RoZvi åvgK KZ? PvKvwU‡Z 4 rads2
 †KŠwYK Z¡iY m„wó Ki‡Z   

    KZ gv‡bi UK© cÖ‡qvM Ki‡Z n‡e?                                                        [ D: 0.3125 kg m2 ; 1.25 Nm ] 

5| 0.250kg fiwewkó GKwU cv_iLÛ‡K 0.75m `xN© myZvi mvnv‡h¨ e„ËvKvi c‡_ Nyiv‡bv n‡”Q| cv_iwU cÖwZ wgwb‡U   

     90 evi Nyiv‡j myZvi Uvb wbY©q Ki|                                                                            [ D: 16.66 N ] 

6| 50m e¨vmv‡a©i e„ËvKvi c‡_ †Kvb mvB‡Kj Av‡ivnx KZ †e‡M Nyi‡j Dj¤̂ Z‡ji mv‡_ 600
 †Kv‡Y AvbZ _vK‡e wbY©q  

     Ki|                                                                                                            [ D: 29.13 ms-1  ] 

7| 13 ms-1 
†e‡M GKwU Mvwo‡K wbivc‡` 30m e¨vmv‡a©i GKwU evuK AwZµg Ki‡Z n‡j evuKwU‡K KZ †Kv‡Y Xvjy Ki‡Z  

     n‡e?                                                                                                                  [ D: 29.890 ] 

8| 4g fiwewkó GKwU e¯‘‡K 1.5m `xN© myZvi mvnv‡h¨ e„ËvKvi c‡_ Nyiv‡bv n‡”Q| e¯‘wU 5 s G 90 evi Nyiv‡j myZvi Uvb    

     wbY©q Ki|                                                                                                              [ D: 3.8 N ] 
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                                                              Z…Zxq †mKkb 

KvR, ÿgZv I kw³ 

cÖkœ-01: msiÿY ej Kx? cwieZ©bkxj ej Øviv m¤úvw`Z Kv‡Ri cwigvY †ei Kiæb| 

 

 

(2011, 2013, 2016) 

 DËi: msiÿYkxj ej:   

 †Kvb KYv GKwU c~Y© Pµ m¤úbœ K‡i Zvi Avw` Ae¯’v‡b wd‡i Avm‡j KYvwUi Dci †h ej Øviv m¤úvw`Z Kv‡Ri 

cwigvY k~b¨ nq, †mB ej‡K msiÿYkxj ej e‡j| 

  †hgb- AwfKl© ej| 

 

 awi, †Kvb e¯‘i Dci ej F, X Aÿ eivei 

wµqvkxj| ejwUi gvb e¯‘wUi AwZµvšÍ ~̀iZ¡ 

x Gi Dci wbf©ikxj| myZivs F n‡”Q F(x) 

| x Gi wewfbœ gv‡bi Rb¨ F(x) †`Lv‡bv 

n‡q‡Q (wPÎ-K) 

 e¯‘wUi Avw` Ae¯’vb xi Ges †kl Ae¯’vb fX

| Avw` Ae¯’vb n‡Z †kl Ae ’̄v‡b †h‡Z K…Z 

Kv‡Ri cwigvY wnmve Kie| 

 GLb †gvU miY‡K ÿz`ª ÿz`ª x  cÖ‡¯’i N 

msL¨K mgvb As‡k wef³ Kwi| 

 1g †ÿ‡Î miY n‡”Q xi †_‡K xxi   

ch©šÍ| ÿz`ª miY n‡”Q x | GB ÿz`ª 

miYKv‡j ej AcwiewZ©Z _v‡K| myZivs GB 

Ask‡K Kv‡Ri cwigvY  

  W1 = F1x 

 Abyiƒcfv‡e 2q As‡k xi + x  †_‡K xi+2x ch©šÍ ÿz`ª miY x 

  Kv‡Ri cwigvY W2= F2x 

  e¯‘wU‡K xi †_‡K xf
  

ch©šÍ mi‡Z F(x) ej Øviv K…Z †gvU KvR 

  nWWWWW  ..........321  

  xFxFxFxFW k ..............321  

 xFW k

N

k


1

 

 GLb K…Z Kv‡Ri mwVK gvc †c‡Z x †K k~b¨ Ges N †K Amxg a‡i 

  


 
N

k

kx xFW
1

lim

0
 

 wKš‘ 


 
N

k

kx xF
1

lim

0 ivwkwU K¨vjKzjv‡mi fvlvq dxxF

f

i

x

x

)(  

  dxxFW

f

i

x

x

)( ...............(i) 

ds.FW 



 

Page 31 of 59 

 

 

 cieZ©x ej Øviv K…Z KvR wØgvwÎK NUbvi †ÿ‡Î KvR wnmve Kivi Rb¨ KYvwUi MwZc_ wecyj msL¨K ÿz`ª miY s

G wef³ Kwi| 

 Dc‡ii wP‡Î cÖwZwU Ae¯’vb ej F  Ges F I s  Gi AšÍf~©³ †KvY | s miYKv‡j KYvi Dci F ej Øviv K…Z 

Kv‡Ri cwigvY 

  sFW  .  

 GLv‡b F I s  Gi w`K GKB| myZivs i †_‡K f  ch©šÍ †h‡Z 

†gvU K…ZKv‡Ri cwigvY 

  WW   

  sFW  .  

  cossFW   

 hw` s ¸‡jv hw` ÿz`ªvw`ÿz`ª nq Zvn‡j 

    sdFdWW

f

i

.  (cÖgvwYZ) 

cÖkœ-02: w¯úª ej Øviv K…Z Kv‡Ri wnmve †ei Kiæb| 

  DËi:                                 

 wP‡Î GKwU w¯úªs †`Lv‡bv Av‡Q hvi GK cÖv‡šÍ `„pfv‡e Ave× Ges Aci cÖvšÍ m f‡ii KYvi mv‡_ mshy³| 

 KYvwU hLb Zvi Avw` Ae¯’vb xi †_‡K †kl Ae¯’vb xf G hvq ZLb KYvwUi Dci w¯úªs Øviv K…Z KvR 

  dxxFWs s

x

x

f

i

)( ...........(i) 

 GLb cÖhy³ ej Fs, KYvwUi miY x Gi mgvbycvwZK I wecixZgyLx 

   Fs=  kx 

       

f

i

x

x

dxkxWs  

  = 

f

i

x

x

dxxk  

  = 

f

i

x

x

x
k 










2

2

 

  =  22

2

1
if xxk   

  22

2

1

2

1
fi kxkxWs   
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cÖkœ-03: gnvKl© ej Øviv K…Z Kv‡Ri wnmve †ei Kiæb | 

 DËi:  

 

 awi, †Kvb ¯’v‡b P we›`y‡Z M f‡ii GKwU e¯‘ Aew¯’Z| P ‡_‡K r `~i‡Z¡ Q we›`y‡Z m f‡ii Av‡iKwU e¯‘ 

Aew¯’Z| 

 myZivs gnvKl© m~Îvbymv‡i Zv‡`i ga¨Kvi AvKl©Y ej- 

  
2r

Mm
GF  (ej QP eivei wµqvkxj) 

 GLb m f‡ii e¯‘‡K Q †_‡K ÿz`ªvwZÿz`ª ~̀iZ¡ dr mwi‡q R we›`y‡Z wb‡Z gnvKl© ej Øviv K…Z KvR 

  dW = Fdr cos180 

         =  Fdr 

 hw` e ‘̄wUi Avw` `~iZ¡ ra Ges †kl `~iZ¡ rb nq Zvn‡j KvR- 

   
b

a

b

a

r

r

r

r

ab dr
r

GMm
FdrW

2
 

   =  


b

a

b

a

r

r

r

r

drrGMm
r

dr
GMm 2

2
 

   =   b

a

r

rrGMm 1  

   = 









ab rr
GMm

11
 

cÖkœ-04: kw³, hvwš¿K kw³ Ges MwZkw³ Kv‡K e‡j| cÖgvY Ki †h, 

2
mv

2

1
W   

          A_ev, MwZkw³ I fi‡e‡Mi g‡a¨ m¤úK© ¯’vcb Kiæb| 

 DËi: kw³: †Kvb e¯‘i KvR Kivi mvg_©¨‡K kw³ e‡j| 

 hvwš¿K kw³: †Kvb e¯‘i g‡a¨ Zvi MwZ, Ae¯’vb ev †fŠZ Ae¯’vi Rb¨ KvR Kivi †h mvg_©¨ Z_v kw³ _v‡K Zv‡K 

hvwš¿K kw³ e‡j|  

 hvwš¿K kw³i `ywU iƒc MwZkw³, wefe kw³ 

 MwZkw³: †Kvb MwZkxj e¯‘ MwZkxj _vKvi Rb¨ KvR Kivi †h kw³ AR©b K‡i Zv‡K MwZkw³ e‡j| 

 cÖgvY: m f‡ii w¯’i e¯‘i Dci F cÖ‡qvM Ki‡j X Aÿ eivei miY NU‡j Ges †eM 0V †Z DbœxZ n‡j K…Z 

KvR- 

     
v

FdxW
0

  

 
v

dxmaW
0

 

F=ma 

dx

dv

dt

dx

dx

dv

dt

dv
a  .  
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v

dx
dx

dv
mvW

0

 

  
v

dvmvW
0

 

  

2

0

2

2










v
mW  

  

2

2

1
mvW   (cÖgvwYZ)     (i) bs mgxKiY 

 wKš‘ msÁvbymv‡i GB K…Z KvRB n‡”Q e¯‘wUi MwZkw³ k.    

 MwZkw³ I fi‡e‡Mi m¤úK©: 

 (i)  

2

2

1
mvk   

  

m

vm
k

22

2

1
  

  

m

mv
k

2)(

2

1
  

  

m

p
k

2

2

1
  

  

m

p
k

2

2

  (cÖgvwYZ) 

   

cÖkœ-05: aªæe e‡ji Rb¨ KvR kw³i Dccv`¨ e¨vL¨v Kiæb| (2014, 2018, 2023)  

 cwieZ©bkxj ej Øviv K…Z Kv‡Ri cwigvY e¨vL¨v Kiæb| 

 DËi: wee„wZ: †Kvb e¯‘i Dci cÖhy³ ej Øviv K…Z KvR e¯‘wUi MwZkw³i cwieZ©‡bi mgvb| 

 aªæe e‡ji Rb¨: v  †e‡M MwZkxj m  f‡ii †Kvb e¯‘i Dci F ej wµqv Ki‡j x mi‡Y e¯‘i †kl †eM v n‡j, K…Z 

KvR 

  W = Fx 

  W=max 

   axvv
vv

mW 2
2

2

0

2
2

0

2








 
   

  2

0

2

2

1

2

1
mvmvW   

  kkkW  0  

  K…Z KvR = e¯‘wUi MwZkw³i cwieZ©b 

 cwieZ©bkxj e‡ji Rb¨: F ej cÖ‡qv‡M KYvwU 0x  Ae¯’vb †_‡K x  Ae¯’v‡b miv‡Z cÖhy³ ej Øviv K…Z KvR- 

    FdxW

x

x



0
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  = dxma

x

x


0

 

  = 
v

v

x

x

v
m

dx
dx

dv
mv

0

0

2

2













[ mgvKjb K‡i ]

 

  kkkmvmvW  0

2

0

2

2

1

2

1
 

 

cÖkœ-06: wefe kw³ ev w¯’wZ kw³ Kv‡K e‡j| kw³i wbZ¨Zv ev msiÿYkxjZv bxwZ wjLyb| (2012,2018, 2019) 

 DËi: wefe kw³: ¯^vfvweK Ae¯’v ev Ae¯’vb cwieZ©b K‡i †Kvb e¯‘‡K Ab¨ †Kvb Ae¯’vq Avb‡j e¯‘ KvR Kivi †h 

mvg_©¨ AR©b K‡i Zv‡K wefe kw³ e‡j| 

 kw³i wbZ¨Zv: kw³i m„wó ev webvk †bB, kw³ †Kej Gi iƒc †_‡K Aci GK ev GKvwaK iƒ‡c cwiewZ©Z n‡Z 

cv‡i| gnvwe‡k¦i †gvU kw³i cwigvY wbw`©ó I AcwieZ©bxq| 

 

cÖkœ-07: hvwš¿K kw³i wbZ¨Zv wjL yb| AwfK‡l©i cÖfv‡e gy³fv‡e cošÍ e¯‘i †ÿ‡Î hvwš¿K kw³i wbZ¨Zv e¨vL¨v ev cÖgvY 

Kiæb| (2017) 

 DËi:  

 weK…wZ:  †Kvb e¨e ’̄vq †Kej msiÿYkxj ej wµqv Ki‡j e¨e¯’vi MwZkw³ I wefe kw³i mgwó me©`v aªæe _v‡K| 

A_©vr 

  MwZkw³ + wefe kw³ = aªæeK 

 A_©vr Ui + Ki = fU  + fK  

 cÖgvY: aiv hvK, m f‡ii †Kvb e¯‘‡K f~wg †_‡K AwfK‡l©i 

weiæ‡× h D”PZvq DwV‡q A we›`y‡Z w¯’i Ae¯’vq ivLv nj| A 

Ae¯’v‡b mg¯Í kw³B wefe kw³| 

 GLb e¯‘wU‡K hw` AwfK‡l©i cÖfv‡e gy³fv‡e co‡Z †`qv nq 

Zvn‡j e¯‘i wefe kw³ MwZkw³‡Z iƒcvšÍwiZ n‡e 

  A we›`y‡Z wefe kw³, UA= mgh 

  A we›`y‡Z wefe MwZkw³, KA =0 

  A we›`y‡Z wefe †gvU kw³, EA= UA + kA= mgh 

 GLb e¯‘wU AwfK‡l©i cÖfv‡e A we›`y †_‡K x `~iZ¡ AwZµg K‡i B we›`y‡Z Avm‡j B we›`y‡Z wefe I MwZkw³ 

Dfq _v‡K| 

  B we›`y‡Z wefe kw³, UB = mg (h-x) 

     B we›`y‡Z wefe MwZkw³, KB = 2

2

1
mv = 

2

1
m2gx = mgx 

     B we›`y‡Z †gvUkw³, EA = UB + KB = mgh-mgx+mgx 

                                          = mgh  = A we›`y‡Z †gvU kw³   

 

 

Note:  

gsvv 22

0

2   

 )(202 xgv         

 gxv 22   
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cÖkœ-08: mij †`vj‡Ki †ÿ‡Î hvwš¿K kw³i wbZ¨Zv e¨vL¨v Kiæb| (2019, 2018, 2012) 

 DËi:  

 aiv hvK, OA GKwU †`vjK|  B †`vj‡Ki me©vwaK mi‡Yi Ae¯’vb| A_©vr B 

we›`y‡Z †`vjKwU gyn~‡Z©i Rb¨ †_‡g hvq| B we›`y‡Z †`vj‡Ki kw³ m¤ú~b© 

w¯’wZ kw³ Ges A †_‡K B ch©šÍ hvIqv gv‡b Lvov fv‡e  A †_‡K N ch©šÍ 

hvIqv| 

  B we›`y‡Z w¯’wZkw³ = mgAN 

     B we›`y‡Z MwZkw³ = 0 

     B we›`y‡Z ‡gvUkw³ = mgAN 

 GLb †Kvb GK mgq C  we›`y‡Z †cŠQv‡j, C we›`y‡Z 

  C we›`y‡Z w¯’wZkw³ = mg  AM 

  C we›`y‡Z MwZkw³ = mgNMmghghmmv  2
2

1

2

1 2
 

                                            = )( AMANmg   

  C we›`y‡Z †gvUkw³ = mg AM + mg AN – mg AM 

                             = mg AN 

                             = B we›`y‡Z †gvU kw³ 

 A_©vr B Ges C we›`y‡Z †gvU kw³i †Kvb cwieZ©b bvB| GUvB hvwš¿K kw³i wbZ¨Zv| 

 

KvR, ÿgZv, kw³i g¨v_ 

cÖkœ-1: 2N ej †Kvb wbw`©ó f‡ii e¯‘i Dci wµqv Kivq e¯‘wU e‡ji w`‡Ki mv‡_ 600
 †KvY DrcbœK‡i 5m `~‡i m‡i 

†Mj|| Kv‡Ri cwigvY wbY©q Ki| 

 mgvavb: 

Avgiv Rvwb, 

W=Fs cos= 2510560 

W= 5J (DËi) 

†`Iqv Av‡Q, 

F= 2N 

s= 5m 

 = 600 

W=? 

cÖkœ-2: 100 kg f‡ii GKwU e¯‘i fi‡eM 200 kgms-1
 n‡j Gi MwZ kw³ †ei Ki| 

 mgvavb: 

Avgiv Rvwb, 

1002

200200

2

2






m

P
k  

 k= 200J (DËi) 

†`Iqv Av‡Q, m=100 kg 

fi‡eM, P=200 kg ms-1 

MwZkw³, k=? 

 

cÖkœ-3: 5 kg f‡ii †Kvb e¯‘‡K KZ DuPz †_‡K †dj‡j Gi MwZkw³ 27 kmh-1
 †e‡M Pjgvb 200kg jixi MwZkw³i 

mgvb n‡e| 

 mgvavb: 

cÖkœvbymv‡i, k1 = k2 

 mghmv 2

2

1
 

†`Iqv Av‡Q,  

jixi fi, m=2000 kg 

jixi ‡eM, v=27 kgh-1 

                 = 7.5 ms-1 
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28.95

252000

2

22









mg

mv
h  

 h= 1147.96m (DËi) 

e¯‘i fi, m=5kg 

D”PZv, h=? 

 

cÖkœ-4: 64 m DuPz ¯’vb n‡Z 0.5kg f‡ii GKwU e¯‘‡K Lvov wb‡P †d‡j †`Iqv n‡jv| f~wg ¯úk© Kivi gyn~‡Z© e¯‘wUi 

MwZkw³ †ei Ki| 

 mgvavb: 

f~wg ¯úk© Kivi gyn~‡Z© MwZkw³ n‡”Q h D”PZvq 

w¯’wZkw³ 

 MwZkw³ = mghmv 2

2

1
 

= 648.95.   

= 313.6J (DËi) 

†`Iqv Av‡Q, 

m=.5kg 

h=64m 

g=9.8 
MwZkw³ =? 

 

cÖkœ-5: 30m D”PZv †_‡K GKwU e¯‘‡K webv evavq co‡Z w`‡j †Kv_vq Gi MwZkw³ wefekw³i wØ¸Y n‡e| 

 mgvavb: 

kw³i wbZ¨Zv m~Îvbymv‡i  

†gvU kw³ = MwZkw³ + wefe kw³ 

 E=mgx+2mgx 

 mgh = mgx + 2mgx 

 h= x+2x 

 h= 3x 

†`Iqv Av‡Q, 

h= 30 
awi,  

x D”PZvq wefe kw³= mgx 

x D”PZvq MwZkw³= 2 mgx 

h D”PZvq †gvUkw³= mgh 

  
3

30

3


h
x  

  x=10m (DËi) 

 

cÖkœ-6: 74.6kg  f‡ii GKRb †jvK cÖwZwU 25cm DuPz 20wU wmuwo 10s G DV‡Z cv‡ib| Zvi ÿgZv KZ? 

 mgvavb: 

Avgiv Rvwb, 

K…ZKvR, W= pt 

 
10

508.731 


t

Fs

t

W
P  

 P= 365.54W (DËi) 

†`Iqv Av‡Q, †jv‡Ki fi,  

†jvKwUi IRb, F=mg 

                      = 

74.69.8 

                      = 

731.08N 

miY s= D”PZv = 

2025cm 

                    = 500cm  

                    = 5m 

mgq, t =10s 

ÿgZv, P=? 

cÖkœ-7: 270 kg f‡ii GKwU †evSv GKwU †µ‡bi mvnv‡h¨ 0.1 ms-1
 †e‡M DVv‡Z n‡j †µ‡bi ÿgZv KZ? 

 mgvavb: 

Avgiv Rvwb, 

P = FV= 2646.1 

 P= 264.6 (h) (DËi) 

†`Iqv Av‡Q, m=270 kg 

F= mg= 2709.8 = 

2646 

V= .1 ms-1 
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P=? 

cÖkœ-8: GKwU `vjv‡bi Qv‡`i mv‡_ jvMvb 5m j¤^v GKwU gB AYy~f‚wg‡Ki mv‡_ 300  

†KvY K‡i Av‡Q| 60kg f‡ii GK 

e¨w³ 20kg f‡ii †evSv wb‡q 10s G Qv‡` D‡Vb| Zvi Ak¦ ÿgZv †ei Ki| 

 mgvavb: 

Avgiv Rvwb, 

t

W
P  ..............(i) 

GLb KvR, W = Fs cos 

                   = 7845cos60 

                  = 1960J 

†`Iqv Av‡Q,  

ej, F = (m1+m2)g 

          = (80+20)g 

          = 809.8 

s= 5 m 

 WP 169
10

1960
  

 HPPHP 26..
746

196
 (DËi) 

†KvY  = gB I Dj‡¤̂i AšÍf~©³ 

†KvY 

  = 900  300 = 600 

t = 10s 

ÿgZv, P=? 

cÖkœ-9: †Kvb Kzqv †_‡K 20m Dc‡i cvwb †Zvjvi Rb¨ 6kW Gi GKwU cv¤ú e¨envi Kiv n‡”Q| cv‡¤úi ÿgZv 88.2% 

n‡j cÖwZ wgwb‡U KZ wjUvi cvwb †Zvjv hv‡e| 

 mgvavb: 

cv‡¤úi Kvh©Ki ÿgZv 

P= 88.2%  P 

 '
100

2.88
PP   

 6000
100

2.88
P  

 P=32.92 W 

†`Iqv Av‡Q,  

`ÿZv,  = 88.2% 

cv‡¤úi ÿgZv, P= 

6kW=6000J 

miY, h = 20m  

        t = 60s 

cvwbi AvqZb, v=? 

 Avevi Avgiv Rvwb, 

  

t

mgh

t

W
P   

  

208.9

605292






gh

Pt
m  

  kgm 1620  

†h‡nZz 1 kg cvwbi AvqZb, 1 litre 

 cvwbi AvqZb, v= 1620 litre (DËi) 

cÖkœ-10: GKwU †gvUi wgwb‡U 5.5105 kg cvwb 100m Dc‡i DVv‡Z cv‡i| †gvUiwUi `ÿZv 70% n‡j Gi ÿgZv wbY©q 

Ki| 

 mgvavb: 

Avgiv Rvwb, 

t

mgh

t

W
P   

Avevi,  

'
100

70
PP   

 '7. PP   

†`Iqv Av‡Q,  

Kvh©Ki ÿgZv, 

'
100

70
PP   

m= 5.5105 kg 

t=60s 

h= 100m 

cv‡¤^i ÿgZv, P=? 
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7.7.
'




t

mghP
P  

  
7.60

1008.9105.5
'

5






m
P  

 P = 1.28103W (DËi) 

cÖkœ-11: 100m Mfxi GKwU K~qv †_‡K BwÄ‡bi mvnv‡h¨ cÖwZ wgwb‡U 1000 kg D‡Vv‡bv nq| hw` BwÄbwUi ÿgZv 42% 

bó nq, Zvn‡j Gi Ak¦ÿgZv KZ? 

 mgvavb: 

Avgiv Rvwb, 

t

mgh

t

Fh

t

W
P   

Avevi,  

58.
'

P
P   

 

58.
'




t

mgh
P  

†`Iqv Av‡Q,  

Kvh©Ki ÿgZv, 

'
100

70
PP   

m= 5.5105 kg 

t=60s 

h= 100m 

cv‡¤^i ÿgZv, P=? 

  

58.60

1008.91000
'




P  

  WP 41082.2'   

  SHP .
746

1082.2
'

4
  

 PHP .75.37'  (DËi) 

 

cÖkœ-12: 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| cv‡¤úi Ak¦ÿgZv wbY©q Ki| 

 mgvavb: 

Avgiv Rvwb, 

t

mgh

t

hF

t

W
P 


  

t

ghv
P


  

 

t

ghr
P

 2
  

†`Iqv Av‡Q,  

Kzqvi MfxiZv, =10m  

e¨vm, d=4m 

e¨vmva©, r= 2m 

mgq, t= 20 min = 1200s 

cvwb IVv‡bvi Kvh©Ki ev Mo 

D”PZv, 

mh 5
2

10
  

ÿgZv, P=? 

  

1200

100058.9102214.3 
P  

  WP 67.5128  

  PHP .
746

67.5128
  

 PHP .81.6  (DËi) 
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g¨v_ cÖvKwUm 

 

1| GKwU ev·‡K  50N ej Øviv GKwU Agm„Y †g‡Si Ici w`‡q Uvbv n‡”Q| Abyfzwg‡Ki mv‡_ ejwU 37° †KvY K‡i wµqv         

    K‡i| ev·wU Wvbw`‡K 3m m‡i †Mj| Kv‡Ri cwigvY wbY©q Ki|                                              [ D: 119,8 J ] 

2| 100 g f‡ii GKwU e¯‘‡K f‚wg n‡Z 10m D”PZv n‡Z co‡Z †`qv nj| f~wg ¯úk© Kivi gyn~‡Z© e¯‘wUi MwZkw³ †ei  

     Ki|                                      [ D: 9.8 J ] 

3| 40 Kg fi m¤úbœ †Kvb evwjKv gvwU †_‡K 15cm DuPz †_‡K jvwd‡q 60 evi w¯‹wcs Kij| Zvi KZ kw³ e¨q nj? 

                                                                                                                             [ D: 3528 J ] 

4| 250 Kg f‡ii GKwU †evSv †Kª‡bi mvnv‡h¨ 0.1 ms-1
 †e‡M DVv‡bv nj| †Kª‡bi KZ ÿgZv e¨q nj?    [ D: 245 W ] 

5| 100m Mfxi GKwU Kzqv †_‡K BwÄ‡bi mvnv‡h¨ cÖwZ wgwb‡U cvwb 1000 Kg IVv‡bv nq| hw` BwÄ‡bi ÿgZv 20% bó  

     nq, Zvn‡j Gi Ak¦ÿgZv KZ?                                                                               [ D: 27.36 H.P ] 

6| GKwU cvwbc~Y© Kzqvi MfxiZv 12m Ges e¨vm 1.8m| GKwU cv¤ú 24 wgwb‡U KzqvwU‡K cvwb k~b¨ Ki‡Z cv‡i| cv‡¤úi  

     Ak¦ÿgZv wbY©q Ki|                                                                                             [ D: 1.67 H.P ] 

7| GKwU †gvUi wgwb‡U 25 × 106 kg cvwb 50m Dc‡i DVv‡Z cv‡i| †gvUiwUi `ÿZv 70% n‡j Gi ÿgZv wbY©q  

    Ki|                                                                                                        [ D: 4.86 × 106
 W ] 

8| 300 Kg f‡ii GKwU e¯‘i fi‡eM 600 Kmg-1
 n‡j Gi MwZ kw³ †ei Ki|                                 [ D: 600 J ] 

9|  7 kg f‡ii †Kvb e¯‘‡K KZ DuPz †_‡K †dj‡j Gi MwZkw³ 32 Kmg-1
 †e‡M Pjgvb 3000 Kg  jixi MwZkw³i  

      mgvb n‡e| 

10| †Kvb Kzqv †_‡K 30m Dc‡i cvwb †Zvjvi Rb¨ 8kW Gi GKwU cv¤ú e¨envi Kiv n‡”Q| cv‡¤úi ÿgZv 67.2% n‡j  

      cÖwZ wgwb‡U KZ wjUvi cvwb †Zvjv hv‡e|                                                                 [ D: 1097.14 Kg ] 

11| GKwU cvwbc~Y© Kzqvi MfxiZv 10m Ges e¨vm 6m| GKwU cv¤ú 30 wgwb‡U KzqvwU‡K cvwb k~b¨ Ki‡Z cv‡i| cv‡¤úi  

      ÿgZv †ei Ki|                                                                                                   [ D: 7693 W ] 
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PZz_© †mKkb 

gnvKl© I AwfKl© 

cÖkœ-1: wbDU‡bi gnvKl© m~Î wee„Z I e¨vL¨v Kiæb| 

 DËi: m~Î: gnvwe‡k¦i cÖwZwU e¯‘KYv G‡K Aci‡K wbR w`‡K AvKl©Y K‡i Ges GB AvKl©Y e‡ji gvb e¯‘ KYvØ‡qi 

f‡ii ¸Yd‡ji mgvbycvwZK Ges G‡`i ga¨eZ©x ~̀i‡Z¡i e‡M©i e¨ Í̄vbycvwZK Ges GB ej e¯‘ KYvØ‡qi ms‡hvRK 

mij‡iLv eivei wµqv K‡i|                 

  
2

21

d

mm
F  

  
2

21

d

mm
GF 

       

 hw` m1 = 1, m2 = 1 Ges d = 1 nq Zvn‡j 

F=G 

  GKK f‡ii `ªæwU e¯ÍKYv GKK `~iZ¡ †_‡K †h e‡j ci¯úi‡K AvKl©Y K‡i Zvi gvb‡K gnvKl©xq aªæeK e‡j| 

 gvÎv 
21

2

mm

Fd
G  = 213

2

22




 TmL
M

LMLT
 

 Note: G Gi gvb 6.67310-11 Nm2kg ej‡Z eySvq, 1 kg f‡ii `ywU e¯‘ 1m ~̀‡i ¯’vcb Ki‡j G¸‡jv 

ci¯úi‡K 667310-11N e‡j AvKl©Y K‡i| 

 

cÖkœ-2: f~c„ô n‡Z h D”PZvq †Kvb we›`y‡Z g Gi gvb wbY©q Kiæb| (2011, 2012, 2017) 

 DËi:                     

 Avgiv Rvwg, c„w_ex‡Z AwfKl©R Z¡iY, 
2R

GM
g   

 h D”PZvq AwfKl©R Z¡iY
2)(

'
hR

GM
g


  

 GLb g
hR

R
g

hR

R

g

g
.

)(
'

)(

'
2

2

2

2





 ...........(i) 

  g

R

h
g .

)1(

1
'

2

  

  g
R

h
g .)1(' 2  

 GLb h <<R n‡j 

2

1













R

h
†K wØc`x Dccv‡`¨i mvnv‡h¨ we¯Í…Z K‡i Ges 

R

h
 Lze ÿz`ª n‡j 

  g
R

h
g 










2
1'  

 myZivs f~-c„ô n‡Z hZ Dc‡i DVv nq g Gi gvb Kg‡Z _v‡K| 
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cÖkœ-3: c„w_exi Af¨šÍ‡i †Kvb ’̄v‡b g Gi gvb A_ev †`LvI †h, c„w_exi †K‡›`ª g Gi gvb k~b¨| (2015) 

 DËi: ABC c„w_ex, O †K›`ª| c„w_ex‡K R e¨vmv‡a©i 

†gvUvgywU †MvjK we‡ePbv Kwi| 

           c„w_exi AvqZb, 

3

3

4
RV 

 

 

 fi,  3

3

4
RVM 

 

  

            f~c„ô A we›`y‡Z 

 RGR
R

G

R

GM
g

3

4

3

4 3

22
 ............(i) 

 awi, c„w_exi Af¨šÍ‡i A' we›`y‡Z †Kvb e¯‘ Av‡Q| GLb GB †Mvj‡Ki AvqZb V Ges fi M n‡j 

  

3)(
3

4
' hRV    

   3)(
3

4
' hRVM   

   )(
3

4
' hRGg  ..............(ii) 

 GLb (i) Ges (ii) †_‡K 

  

R

hR

g

g 


'
 

  









R

h
gg 1' .............(iii) 

  f~c„ô n‡Z hZ wb‡P hvIqv hv‡e g Gi gvb Kg‡Z _vK‡e 

 GLb c„w_exi †K›`ª O we›`y‡Z h=R 

  (iii)  g = g 0=0 

  c„w_exi †K‡›`ª g Gi gvb k~Y¨| (cÖgvwYZ) 

 

cÖkœ-4: c„w_exi AvwýK MwZi Rb¨ g Gi gvb Av‡jvPbv Kiæb| (2012) 

 DËi:  

 f~-c„‡ôi mewKQzB mgvb †KŠwYK †eM 

T




2
 wb‡q 

c„w_ex Aÿ YOY †h †K›`ª K‡i Nyi‡Q| 

 GB N~Y©‡Yi Rb¨ f~-c„‡ôi cÖwZwU e¯‘i Dci GKUv 

†K›`ªwegyLx ej wµqv K‡i| 

 g‡b Kwi, f~-c„‡ô   Aÿvs‡k Aew¯’Z P  †h‡Kvb 

GKwU we›`y| GB we›`y‡Z m f‡ii e¯‘ Av‡Q| GLb 

GB e¯‘i Dci †K›`ªwegyLx e‡ji gvb,  
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r

mv
Fc

2

  

  GB †K›`ªwegyLx ej e¯‘‡K Zvi e„Ëc‡_i ¯úk©K eivei wQU‡K †dj‡Z Pvq| GB †K› ª̀wegyLx ej‡K bvKP Kivi Rb¨ 

e¯‘i Dci cÖhy³ e‡ji GKwU Ask e¨q Ki‡Z nq| 

  P we›`y‡Z PO eivei AwfKl© ej 

  
2R

GM
mmgF   

 wKš‘ P we› ỳ‡Z PS eivei †K›`ªwZM e‡ji Dcvsk 

   cosFcFc   

 myZivs P we›`y‡Z Kvh©Ki AwfKl© ej n‡”Q 

   FcFF   

   cosFcmgmg   

   cos
2

r

mv
mgmg   

   cos
2

r

v
gg    [v=r=Rcos] 

  



 cos

cos

cos 222

R

R
gg   

  
22 cosRgg  .................(i) 

  

          (i) bs mgxKiY †_‡K welye †iLvq 0
  10cos 0   

  Rgg 2 
     cybivq †giæ †iLvq 

90
  090cos 0   

  gg 
  †giæ AÂ‡ji g Gi gvb †ewk|

 

 

cÖkœ-5: gnvKl©xq †ÿÎ Kv‡K e‡j? gnvKl©xq †ÿ‡Î cÖve‡j¨i ivwkgvjv wbY©q Kiæb| 

 DËi: gnvKl©xq †ÿÎ: †Kvb e¯‘i Av‡kcv‡k †h AÂje¨vwc Gi gnvKl©xq cÖfve eRvq _v‡K, A_©vr Ab¨ †Kvb e ‘̄ 

Avb‡j †mwU AvKl©Y ej jvf K‡i Zv‡K gnvKl©xq †ÿÎ e‡j| 

                                                 

 ivwkgvjv: awi, A we›`y‡Z M f‡ii 1wU e¯‘ Av‡Q| Gi gnvKl©xq †ÿ‡Îi g‡a¨ r  `~i‡Z¡ B we›`y‡Z GKK f‡ii 1wU 

e¯‘ ’̄vcb Kiv nj| GLb GB GKK f‡ii e¯‘i Dci wµqvkxj ej Z_v gnvKl©xq †ÿÎ cÖvej¨ = wbDU‡bi gnvKl©xq 

m~Îvbymv‡i- 

  
22

1

r

GM

r

M
GFG 


   

 

cÖkœ-6: gnvKl©xq wefe Kv‡K e‡j? Gi ivwkgvjv cÖwZcv`b Kiæb| (2014) 

 DËi: gnvKl©xq wefe: Amxg `~iZ¡ †_‡K GKK f‡ii †Kvb e¯‘‡K gnvKl©xq †ÿ‡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| 
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m

W
V   

 ivwkgvjv: A we›`y‡Z M f‡ii e¯‘ Aew ’̄Z| A we›`y n‡Z r ~̀i‡Z¡ Aew¯’Z B we› ỳ‡Z gnvKl©xq wefe wbY©q Ki‡Z 

n‡e| AB †hvM Kwi| 

 B we›`y‡Z GKK fi ¯’vcb Ki‡j Zvi Dci wµqvkxj gnvKl©xq ej, 

  
22

1

r

GM
F

r

M
GF 


  

 GLb awi, B we›`yi wefe V| GLb ÿz`ª `~iZ¡ dr mwi‡q c-‡Z Avb‡j K…Z KvR n‡e Fdr cos00
 Ges wef‡ei 

cwieZ©b dv I n‡e ZvB| myZivs 

  FdrFdrdv  00cos
                     

 

  




r

FdrV   

  




r

r

dr
GMV

2
 

  

r

r
GMV













1
 

  

r

GM
V   

 GB FYvZ¥K wPý wb‡`©k K‡i gnvKl©xq wefe m‡e©v”P n‡e Amx‡g Ges Amx‡g Gi gvb n‡”Q k~b¨| 

 Amxg †_‡K G¸‡Z _vK‡j wef‡ei gvb Kg‡Z _v‡K A_©vr FYvZ¥K nq| 

cÖkœ-7: gyw³‡eM Kv‡K e‡j? gyw³‡e‡Mi ivwkgvjv cÖwZcv`b Kiæb| (2010, 2014, 2017, 2018) 

 DËi: gyw³‡eM: me©v‡cÿv Kg †h †e‡M †Kvb e ‘̄‡K Lvov Dc‡ii w`‡K wb‡ÿc Ki‡j Zv Avi wd‡i Av‡m bv c„w_ex‡Z 

Zv‡K gyw³‡eM e‡j| 

 ivwkgvjv: aiv hvK, m f‡ii e¯‘‡K Lvov Dc‡ii w`‡K wb‡ÿc Kiv n‡jv| hLb e¯‘ c„w_exi †K›`ª †_‡K r `~i‡Z¡ 

_v‡K ZLb c„w_exi AvKl©‡Yi Rb¨ †K‡›`ªi w`‡K AvKl©Y ej jvf K‡i| gnvKl© m~Îvbymv‡iÑ        

   2r

GMm
F   

 GLb M n‡”Q c„w_exi fi| GLb e¯‘wU‡K GB e‡ji weiæ‡× dr `~i‡Z¡ `~i‡Z¡ miv‡Z KvR Ki‡Z n‡e 

  FdrdW   

  dr
r

GMm
dW

2
  

  



R

GMm
r

dr
W

2
 

  

R

GMm
W 

   [ mgvKjb K‡i ]

 

  e¯‘wU‡K GB cwigvY KvR m¤úbœ K‡i c„w_exi AvKl©Y KvwU‡q gnvk~‡b¨ P‡j hvq Zvn‡j wb‡ÿ‡ci gyn~‡Z©   

b~¨bZg GB cwigvY MwZkw³ _vK‡eÑ 
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  gRV
R

Gm
V

R

GMm
mv eee 2

2

2

1 2 
 BnvB gyw³‡e‡Mi ivwkgvjv|

 

 

cÖkœ-8: MÖ‡ni MwZ msµvšÍ †Kcjv‡ii m~Î e¨vL¨v Kiæb| (2009, 2023) 

 DËi:                                      

           1g m~Î:  

 K‡ÿi m~Î: cÖwZ MÖnB m~h©‡K GKwU †dvKv‡m †i‡L Dce„ËKvi c‡_ Ny‡i| 

 ABCD Dce„ËvKvi Kÿc_| F I F GB Dce„‡Ëi `ywU 

†dvKvm| m~h© GB †dvKvm `ywUi †h‡Kvb GKwU‡Z _vK‡e Ges MÖn 

Dce„ËvKvi c‡_ Nyi‡e| 

 2q m~Î: 

 †ÿÎd‡ji m~Î: MÖn Ges m~‡h©i ms‡hvRK mij‡iLv mgvb mg‡q 

mgvb †ÿÎdj AwZµg Ki‡e| 

 m~h© F ‡dvKv‡m Aew¯’Z| MÖn hw` AB Avm‡Z t mgq Ges 

CD Avm‡ZI t mgq †bq Zvn‡j AFB  †ÿÎdj = CFD 

†ÿÎdj| 

 3q m~Î: 

 AveZ©bKv‡ji m~Î: m~‡h©i Pvwiw`‡K cÖwZwU MÖ‡ni AveZ©bKv‡ji eM© m~h© †_‡K H MÖ‡ni Mo `~i‡Z¡i Nbd‡ji 

mgvbycvwZK| 

32 RT   

  
3

3

2

3

2

2

2

2

3

1

2

1

R

T

R

T

R

T
 ..........= aªæe n‡e 

 

cÖkœ-9: †Kcjv‡ii m~Î n‡Z gnvKl© m~Î cÖwZcv`b Kiæb| (2015) 

 DËi: g‡b Kwi, m f‡ii GKwU MÖn m~‡h©i Pvwiw`‡K V mg`ªæwZ‡Z r e¨vmv‡a©i Kÿc‡_ Nyi‡Q| Zvn‡j m~‡h©i w`‡K 

†K›`ªgyLx ej wµqv Ki‡e 

  

r

mv
F

2

 ........(i) 

           hw` m~‡h©i Pviw`‡K e„ËvKvi c‡_ M„nwUi AveZ©bKvj T nq 

  )(
2




rV
T

r
V   

 (i)  
2

224

rT

rm
F


  

  
2

24

T

rm
F


  

  
F

rm
T

2
2 4 
 ........... (ii) 

 †Kcjv‡ii 3q m~Îvbymv‡i,  

  

32 rT   

  

32 krT   

  

3
24

kr
F

rm
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2
24

kr
F

m



 

  
2

24

kr

m
F


  

  

k
k

r

m
kF

2

2

4
  

  
2r

m
F (cÖgvwYZ) 

 

 

cÖkœ-10: gnvKl© m~Î †_‡K †Kcjv‡ii m~Î cÖwZcv`b Kiæb|  

 DËi: gnvKl©xq m~Îvbymv‡i, 

  
2r

GMm
F   

 †K›`ªwegyLx ej, 

r

mv
Fc

2

  

 kZ©vbymv‡i,  

  FcF   

  
r

mv

r

GMm 2

2
  

  2v
r

GM
  

  

2

2 2)( 







 r

T
r

r

GM 
  

  
2

224

T

r

r

GM 
  

  
GM

rT
2

32 4
  

  2T  aªæeK  r3
  (†hLv‡b 

GM

24
= aªæeK ) 

  T2   r3 
 A_©vr m~‡h©i Pvwiw`‡K cÖwZwU MÖ‡ni AveZ©bKv‡ji eM© m~h© †_‡K H M„‡ni Mo `~i‡Z¡i ¸Yd‡ji mgvbycvwZK| 

 

gnvKl© I AwfK‡l©i g¨v_ 

cÖkœ-1: 10g Ges 20g f‡ii `ywU e¯‘‡K 5m `~‡i ivLv nj| hw` G=6.710-11Nm2kg-2
  nq Z‡e e¯‘ `ywUi g‡a¨ 

e‡ji gvb wbY©q Ki| 

 mgvavb: 

Avgiv Rvwb, 

2

21

d

mm
GF   

 

†`Iqv Av‡Q,  

m1=10g = 10-2 kg 

m2=20g= 210-2kg 
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22211 5/102210107.6  F  

 F= 5.3610-16N (DËi) 

`~iZ¡, d=5m 

G=6.710-11Nm2 kg-2 

ej, F=? 

 

cÖkœ-2: g½jM„‡ni e¨vmva© c„w_exi e¨vmv‡a©i 0.532 ¸Y Ges fi 0.11 ¸Y| f~-c„‡ô AwfKl©R Z¡i‡Yi gvb 9.8ms-2
| g½j 

c„‡ô AwfKl©R Z¡i‡Yi gvb †ei Ki| 

 mgvavb: 

Avgiv Rvwb, 

2R

Gm
g   

g½‡ji †ÿ‡Î, 
2

m

m
R

GMm
g  ..........(i) 

c„w_exi †ÿ‡Î, 
2

e

e
e

R

Gm
g  ...........(ii) 

†`Iqv Av‡Q,  

aiv hvK, c„w_exi e¨vmva©, Re 

 g½jM„‡ni e¨vmva©, Rm= .532 Re 

c„w_exi fi, Me 

 g½‡ji fi, Mm= 0.11Me 

f~-c„‡ô, g0=9.8 

g½j MÖ‡n, gm=? 

 GLb (i) I (ii) bs mgxKiY †_‡K cvB,  

  

e

e

m

m

e

m

GM

R

R

GM

g

g 2

2
  

  e

e

e

m

m
m g

M

R

R

M
g 

2

2
 

  8.9
)532(.

11.0
2

2


e

e

e

e
m

R

R

M

M
g  

  

28.3  msgm  (DËi) 

cÖkœ-3: c„w_exc„‡ô g Gi gvb 9.8ms-2
, c„w_exi e¨vmva© R=6.4106m Ges G=6.6710-11 Nm2kg-2

 n‡j c„w_exi  

            fi wbY©q Ki| 

 mgvavb: 

Avgiv Rvwb, 

2R

GM
g   

 
11

262

1067.6

)104.6(8.9





G

gR
M  

 M= 6.021024kg (DËi) 

†`Iqv Av‡Q,  

g=9.8ms-2 

R= 6.4106m 

G=6.6710-11  

fi, M=? 

cÖkœ-4: c„w_exi e¨vmva© 6371 km Ges fi 5.9751024kg| c„w_exi m‡e©v”P ce©Zk„½ Gfv‡i‡÷i D”PZv 8.846 km 

n‡j P~ovq g Gi gvb wbY©q Ki| 

 mgvavb: 
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Avgiv Rvwb, 

2)(
'

hR

GM
g


  

 

236

2411

)10848.81037.6(

109.510673.6
'








g  

 g= 9.795 ms-2
 (DËi) 

†`Iqv Av‡Q,  

c„w_exi fi, M= 5.9751024 kg 

e¨vmva©, R= 6371km  

            = 6.371106m 

D”PZv, h= 8.848103m 

g'=? 

cÖkœ-5: f~c„ô n‡Z KZ D”PZvq †M‡j †mLvbKvi AwfKl©R Z¡i‡Yi gvb f~-c„‡ô AwfKl©R Z¡i‡Yi gv‡bi GK kZvsk n‡e? 

c„w_ex‡K 6.4106m e¨vmv‡a©i †MvjK g‡b Ki| 

 mgvavb: 

f~-c„‡ô  
2R

Gm
g  ...........(i) 

h D”PZvq, 
2)(

'
hR

Gm
g


 ...........(ii) 

†`Iqv Av‡Q,  

e¨vmva©, R= 6.4106 m 

f~-c„‡ô AwfKl©R Z¡iY=g 

h D”PZvq AwfKl©R Z¡iY 

100
'

g
g   

D”PZv, h= ? 

  

(i) I (ii) †_‡K  

 
2

22

2 )()(

'

hR

R

G

R

hR

G

g

g

m

m





  

  RhRhRRhR
hR

R

g

g
910100)(

)(100

22

2

2




  

  mh 66 106.57104.69  (DËi) 

cÖkœ-6: 8000km e¨vmv‡a©i Kÿc‡_ GKwU DcMÖ‡ni †eM KZ? g=9.8 ms-2 

 mgvavb: 

Avgiv Rvwb,  

DcMÖ‡ni †eM,

hR

GM
v


  

 












2

2

R

GM
g

hR

gR
v   

†`Iqv Av‡Q,  

g= 9.8ms-2 

Kÿc‡_i e¨vmva©, R+h= 8000km 

                              = 8106m 

DcMÖ‡ni †eM, v= ? 

 
6

26

108

)104.6(8.9




v  

 v= 1.08103 ms-1
 (DËi) 
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cÖkœ-7: c„w_exi e¨vmva© R= 6.4106m Ges g= 9.8 ms-2
 n‡j c„w_exi c„ô n‡Z †Kvb e¯‘i gyw³ †eM wbY©q Ki| 

 mgvavb: 

Avgiv Rvwb,  gRve 2  

 

6104.68.92 ev  

†`Iqv Av‡Q, e¨vmva©, R= 6.4106m 

g=9.8ms-2 

gyw³‡eM, ve= ? 

 

12.11  kmsve  A_ev, 11200ms-1
 (DËi) 

cÖkœ-8: f~-c„‡ô †Kvb †jv‡Ki IRb 648N n‡j wZwb Puv‡` wM‡q KZUzKz IRb nviv‡eb? c„w_exi fi I e¨vmva© h_vµ‡g 

Puv‡`i fi I e¨vmv‡a©i 81 Ges 4 ¸Y| 

 mgvavb: 

Avgiv Rvwb,  

f~-c„‡ô We= mge ...........(i) 

Puv‡`i c„‡ô Wm= mgm ...........(ii) 

fvM K‡i cvB (ii) bs †K (i) bs Øviv 

e

m

e

m

g

g

W

W
 ...........(iii) 

Avevi, Avgiv Rvwb, 
2

e

e
e

R

Gm
g   

Ges 
2Rm

GM
g m

m   

†`Iqv Av‡Q,  

aiv hvK,  

†jv‡Ki fi, m 

Puv‡`i fi, Mm 

c„w_exi fi, Me= 8.1Mm 

Puv‡`i e¨vmva©, Rm 

c„w_exi e¨vmva©, Re=4Rm 

c„w_ex c„‡ô IRb, We= 648N 

Puv‡` c„‡ô IRb, Wm 

Puv‡` nviv‡bv IRb, W=We-Wm 

 

(iii) bs mgxKi‡Y gvb ewm‡q cvB, 

22
2

2

4

1.8 


















m

m

m

m

m

e

e

m

e

e

m

m

e

m

R

R

M

M

R

R

M

M

GM

R

R

GM

W

W
 

 NW
W

W
m

e

m 128648
81

16

18

16
  

 Puv‡` nviv‡bv IRb, me WWW   

                                = N)128648(  = 520N (DËi) 

 

g¨v_ cÖvKwUm 

 

1| c„w_exi e¨vmva© R=6.37106m  Ges gnvKlx©q aªæeK G = 6.6710-11 Nm2kg-2
 n‡j c„w_exi NbZ¡ wbY©q Ki| g     

   Gi gvb 9.8ms-2
|                                                                                     [ D: 5.51103 kg m-3

 ] 

2| c„w_exi e¨vmva©  6.38106m Ges AwfKl©xq Z¡iY 9.8 ms-2
 n‡j c„w_exi c„ô n‡Z †Kvb e¯‘i gyw³ †eM ‡ei Ki| 

                                                                                                                      [ D: 11.18 km s-1
 ] 

3| c„w_exi e¨vmva© 6.37106m  Ges gnvKlx©q aªæeK 6.6710-11 Nm2kg-2
 n‡j c„w_exi fi wbY©q Ki| c„w_exc„‡ô g     

    Gi gvb 9.8ms-2
|                                                                                         [ D: 5.971024 kg ] 

4| c„w_ex‡K 6400 km e¨vmv‡a©i GKwU †MvjK ai‡j f‚c„ô n‡Z KZ D”PZvq AwfKl©xq Z¡i†Yi gvb f‚c„‡ô AwfKl©xq     

    Z¡i†Yi gv‡bi 

1

64
 Ask n‡e?                                                                                [ D: 4.48104 km ] 

5| c„w_exi e¨vmva©  6.4106m Ges Gi c„†ô AwfKl©xq Z¡iY 9.8 ms-2
| f‚c„ô n‡Z 6.4105m D”PZvq AwfKl©xq    

    Z¡i†Yi gvb †ei Ki|                                                                                               [ D: 8.1 ms-2
 ] 
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6| c„w_exi c„ô n‡Z KZ D”PZvq g Gi gvb 4.9 ms-2
 ? c„w_exi e¨vmva©  6.4106m Ges Gi c„†ô AwfKl©xq Z¡iY          

    9.8 ms-2
|                                                                                                     [ D: 2.65106m ] 

7| g½j MÖ‡ni e¨vm 6000 km Ges Gi c„†ô AwfKl©xq Z¡iY 3.8 ms-2
| g½j MÖ‡ni c„ô n‡Z GKwU e¯‘i gyw³ †eM ‡ei  

    Ki|                                                                                                              [ D: 4.77 km s-1
 ] 

 

 

cÂg †mKkb 

c`v‡_©i MvVwbK ag© 

 

cÖkœ-1: msÁv wjLyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyb: w¯’wZ¯’vcKZv, w¯’wZ¯’vcK mxgv, cxob, weK…wZ|  

 DËi: w ’̄wZ ’̄vcKZv: ej cÖ‡qv‡M †Kvb e¯‘i AvKvi ev AvqZb ev Df‡qi cwieZ©b N‡U A_©vr e¯‘i weK…wZ nq- 

 Zvn‡j cÖhy³ ej mwi‡q wb‡j †h a‡g©i d‡j weK…Z e¯‘ Av‡Mi AvqZb I AvKvi wd‡i cvq Zv‡K w¯’wZ¯’vcKZv e‡j| 

 mxgv: me©v‡cÿv †ewk †h ej cÖ‡qvM K‡i ej AcmviY Ki‡j e¯‘wU c~e©ve¯’vq wd‡i hvq Zv‡K w¯’wZ¯’vcK mxgv e‡j| 

 weK…wZ/strain: evB‡i †_‡K ej cÖ‡qv‡Mi d‡j †Kvb e¯‘i GKK gvÎvq †h cwieZ©b nq Zv‡K Strain e‡j| 

 Avw` gvÎv =A ej cÖ‡qv‡i d‡j gvÎ = B 

 gvÎvi cwieZ©b BA 

  weK…wZ= 

BA

A
  

 cxob/Stress: evB‡i †_‡K ej cÖ‡qv‡Mi d‡j †Kvb e¯‘i AvKvi ev ˆ`N©¨ ev AvqZ‡bi cwieZ©b NU‡j w¯’wZ¯’vcKZvi 

Rb¨ e ‘̄i wfZi †_‡K GB ej‡K evavcÖ`vbKvix GKwU e‡j D™¢e nq| e ‘̄i GKK †ÿÎd‡ji Ici j¤^fv‡e D™¢~Z 

GB weK…wZ cÖwZ‡ivaKvix e‡ji gvb†K cxob e‡j| 

  cxob = 

cÖwZ‡ivaKvix ej

‡ÿÎdj

 = 

A

F
 

 cxob 5105 Nm2
 ej‡Z eySvq e¯‘i cÖwZ 1m2

 †ÿÎd‡ji Dci D™¢~Z weK…wZ cÖwZ‡ivaKvix e‡ji gvb  

 5105 N. 

 

cÖkœ-2: û‡Ki m~Î wee„Z I e¨vL¨v Kiæb| 

 DËi: m~Î: w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i cxob Gi weK…wZi mgvbycvwZK| 

 A_©vr cxob  weK…wZ 

   

cxob

weK…wZ

 = aªæeK 
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cÖkœ-3:  Bqs ¸Yv¼ (Young modulus) Ges `„pZvi ¸Yv¼ (modulus of ridily) e¨vL¨v Kiæb| 

 DËi: Young Modulus: w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i ˆ`N©¨ cxob I 

ˆ`N©¨ weK…wZi AbycvZ GKwU aªæe msL¨v| GB aªæe msL¨v‡K e¯‘i Dcv`v‡bi 

ˆ`N©¨ ¸Yv¼ ev Bqs ¸Yv¼ e‡j| 

 

 2/

/

r

mgL

Al

FL

L

AF
Y




 

 

  LAFY  ,1[ n‡j] 

 Note: B¯úv‡Zi Bqvs ¸Yv¼ 21011Nm-2
 ej‡Z eySvq 1m2

 †ÿÎdj 

wewkó B¯úvZ `‡Ûi ˆ`N©¨ eivei 21011N ej cÖ‡qvM n‡j Gi ˆ`N©¨ e„w× Avw` ˆ`‡N©¨i mgvb n‡e| 

 `„pZvi ¸Yv¼: w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i e¨eZ©b cxob I e¨eZ©b weK…wZi AbycvZ GKwU aªæe msL¨v| GB aªæe 

msL¨v‡K e¯‘i Dcv`v‡bi `„pZvi ¸Yv¼ e‡j| 

 `„pZvi ¸Yv¼, n= 

e¨eZ©b cxob

e¨eZ©b weK…wZ

 = 



AF /
 

  



AF
n

/
  

  n=F [hw`  = 1 GKK, A=1] 

 Note: Al `„pZvi ¸Yv¼ 2.61010 Nm-2
 ej‡Z eySvq GKwU Nb‡Ki AvK…wZ cwieZ©b K‡i  †iwWqvb e¨eZ©b 

Drcbœ Ki‡Z H Nb‡Ki c„‡ôi cÖwZ eM©wgUvi †ÿÎd‡ji Dci 2.61010N ¯úk©xbx ej cÖ‡qvM Ki‡Z n‡e| 

cÖkœ-4:cqm‡bi AbycvZ Kv‡K e‡j ? e¨vL¨v Kiæb| †`LvI †h, 1<𝝈<1/2 (2012) 

 DËi: cqm‡bi AbycvZ: w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i cvk¦©weK…wZ I ˆ`N©¨ 

weK…wZi AbycvZ GKwU aªæe msL¨v| GB aªæe msL¨v‡K e ‘̄i Dcv`v‡bi 

cqm‡bi AbycvZ e‡j| 

 

 D

dL

L

D

d



  

 

 or, 
Lr

rL

L

L
r

r










 0

0

  

 GLv‡b FYvZ¥K wPý Øviv eySv‡bv n‡q‡Q L FYvZ¥K n‡j r abvZ¥K 

 Avgiv Rvwb, 

  y = 3K (1- 2σ) 

 
 1- 2σ > 0[ k, y abvZ¥K ivwk] 

  
2

1
6 

       ------------(i)
 

 Avevi, )1(2  ny  

  1+ >0 [ y, n abvZ¥K ivwk]
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   -1      
------------(ii)      

    (i)    I (ii)    bs mgxKiY †_‡K cvB|  
 

  1<𝜎<1/2  
   (cÖgvwYZ)

 

 

cÖkœ-5: cÖgvY Ki †h, mwÂZ kw³ 

2

1
U  cxob  weK…wZ| (2010)  

 DËi: awi L ‰`N©¨, A †ÿÎdj wewkó GKwU Zvi‡K `„p Aej¤^b n‡j Szjv‡bv n‡q‡Q| GLb F ej cÖ‡qv‡M Zv‡ii 

ˆ`N©¨ e„w× d n‡j, K…ZKv‡Ri cwigvY 

  dW = Fd 

  



0

FdW ...........(i) 

 Avgiv Rvwb, 

L

YA
F

A

FL
Y




  

 (i)  




0

d
L

YA
W  

  
L

YA
W

2

2

1 


    [mgvKjb K‡i]

 

 GLb GKK AvqZ‡b mwÂZ wefe kw³ ev K…Z KvR 

  

V

W
U   

  = 

AL

W
 

  = 
2

2

2

1

L

Y
 

  = 

LL

Y 


2

1
 

  = 

2

1
cxob  weK…wZ (cÖgvwYZ) 

 

cÖkœ-6: c„ôUvb Kv‡K e‡j? c„óUv‡bi AvYweK ZË¡ e¨vL¨v Kiæb| (2009, 2011) 

 DËi: c„ôUvb: †Kvb Zij c„‡ôi Ici hw` GKwU †iLv Kíbv Kiv nq Z‡e H †iLvi cÖwZ GKK ˆ`N©¨ †iLvi mv‡_ 

j¤^fv‡e Ges c„‡ôi ¯úk©iƒ‡c †iLvi Dfq cv‡k †h ej wµqv K‡i Zv‡K H 

Zi‡ji c„ôUvb e‡j| 

                                                   

 e¨vL¨v: †Kvb Zi‡ji c„‡ôi Dci  ˆ`‡N©¨i AB †iLvi mv‡_ j¤^fv‡e Ges 

c„‡ôi ¯úk©Kiƒ‡c †iLvi Dfq cv‡k F ej wµqv Ki‡j, c„ôUvb T n‡e 

   


F
T   

 AvYweK ZË¡: AvšÍ: AvYweK ej `yB iKg| 

 msmw³ ej: GKB c`v‡_©i wewfbœ AYyi g‡a¨ cvi¯úwiK AvKl©Y ej‡K msmw³ ej e‡j| 

 AvmÂb ej: wewfbœ c`v‡_©i AYyi †fZi cvi¯úwiK AvKl©Y ej| 
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 AvYweK AvKl©‡Yi cvjøv: `ywU AYyi wfZi msmw³ ej m‡e©v”P †h `~iZ¡ ch©šÍ Abyf~Z nq| Gi gvb 1010m| 

 †Kvb AYy‡K †K›`ª K‡i Gi AvYweK AvKl©‡Yi cvjøvi mgvb e¨vmva© wb‡q †Kvb †MvjK Kíbv Ki‡j H †MvjK‡K 

H AYyi cÖfve †Mvje ev cvjøv †MvjK e‡j| 

 †K‡›`ªi AYywU Gi cÖfve †Mvj‡Ki ga¨¯’ AYy¸‡jv ØvivB cÖfvweZ nq| †Mvj‡Ki evB‡ii †Kvb AYyi mv‡_ GB 

AYyi †Kvb msmw³ ej †bB ej‡jB P‡j| 

  

           g‡b Kwi, A, B, C wZbwU Zi‡ji AYy| 

 A AYywU Zi‡ji Mfx‡i Av‡Q| †m Rb¨ mKj AYy 

Øviv PZzw`©‡K mgvbfv‡e AvK…ó n‡”Q| †mRb¨ msmyw³ 

e‡ji jwä k~b¨| 

 B AYywU wb‡Pi w`‡K †ewk †mRb¨ B AYywU wb¤œgyLx 

jwä ej Abyfe Ki‡e| 

 C AYywU Zi‡ji gy³ Z‡j Aew¯’Z| †mB Rb¨ C 

AYywU me©vwaK wb¤œgyLx ej Øviv AvKwl©Z n‡e| 

 PQ-RS mgvšÍivj †iLvi wfZi AYy¸‡jv msmw³ e‡ji `iæY wb¤œgyLx Uvb Abyfe Ki‡e| GB wb¤œgyLx Uv‡bi 

gvb RS †_K hZB Dc‡i hvIqv hv‡e ZZB evo‡Z _vK‡e Ges gy³ Z‡j Gi gvb me©vwaK n‡e| 

 RS Gi wbP †_‡K Dc‡i AYy Dc‡i Avb‡Z wb¤œgyLx msmw³ e‡ji weiæ‡× KvR Ki‡Z n‡e Ges GB KvR 

AYywUi wefe kw³ e„w× K‡i| 

 Avgiv Rvwb, mKj e¯‘B me©wb¤œ wef‡e kw³‡Z Avm‡Z PvB| RS-PQ AYy¸‡ji wefe kw³ Kgv‡Z n‡j gy³ 

c„‡ôi †ÿÎdj n«vm Ki‡Z n‡e| 

 Kv‡RB Zi‡ji gy³ c„ô me©`v Zvi †ÿÎdj n«vm Ki‡Z PvB Ges msKzwPZ n‡Z PvB, d‡j gy³ c„ôwU GKwU Uvb 

Uvb w¯’wZ ’̄vcK c`©vi b¨vq AvPiY K‡i Ges Uvb Ae¯’vq _v‡K| GB Uvb Zi‡ji c„‡ôi ¯úk©K eivei wµqv 

K‡i| 

 

cÖkœ-7: c„ôkw³ Kv‡K e‡j? c„ôUvb I c„ôkw³i g‡a¨ m¤úK© ¯’vcb Kiæb| (2012, 2018, 2019) 

 DËi: c„ôkw³: m‡gvò Ae¯’vq †Kvb Zi‡ji gy³Z‡ji GKK †ÿÎdj 

e„w×i Rb¨ m¤úbœ Kv‡Ri cwigvY Z_v gy³Z‡ji GKK †ÿÎd‡j 

mwÂZ wefe kw³‡KB c„ôkw³ e‡j| 

          e¨vL¨v: †Kvb Zi‡ji gy³ Z‡ji †ÿÎdj A cwigvY e„w× Ki‡Z hw` 

W cwigvY KvR m¤úbœ nq Zvn‡j c„ôkw³, 

  

A

W
E


     

 m¤úK©: g‡b Kwi, ABCD GKwU Zv‡ii †d«g| Gi BC evûwU AB I DC evû eivei Aev‡a PjvPj Ki‡Z cv‡i| 

ZviwU‡K mvevb cvwb‡Z Wzwe‡q Zz‡j Avb‡j Gi gvSLv‡b GKwU cvZjv c`©v AvU‡e _vK‡e| 

 GB c`©v c„ôUv‡bi Rb¨ BC evû‡K AD w`‡K AMÖmi n‡e| myZivs BC evû‡K Gi wbR ¯’v‡b ivLvi Rb¨ wecixZ 

w`‡K ej cÖ‡qvM Ki‡Z n‡e| 

 BC evûi ˆ`N©¨  n‡j AD Gi w`‡K BC evûi Uvb- 

  F=T+T [c`vi Dc‡i Ges wb‡P ỳwU c„ô) 

  F= 2  T 
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 myZivs BC evû‡K wbR Ae¯’v‡b ivL‡Z cÖ‡qvRbxq ej, F=2T 

  

          GLb BC Zvi‡K ÿz`ª `~iZ¡ b mwi‡q BC Avb‡Z m¤úvw`Z KvR 

  W=Fb  

  W= 2Tb.............(i) 

  Gi d‡j c`©vi Dfq c„‡ôi †ÿÎdj b cwigvY e„w× cv‡e| myZivs ABCD c`©vi †gvU †ÿÎdj e„w× A= 2b 

 (i) bs mgxKiY †_‡K    W= 2Tb 

  W= AT 

  c„ôUv‡bi weiæ‡× cÖwZ GKK †ÿÎdj e„w×‡Z K…Z KvR ev c„ôkw³ 

  
A

W
E


  

  
A

AT
E




  

  E=T 

 myZivs †Kvb Zi‡ji c„ôkw³ Zvi c„ôUv‡bi mgvb| 

cÖkœ-8: ¯úk© †KvY Kv‡K e‡j? †KŠwkK b‡j Zi‡ji DÌv‡bi d‡j c„ôUv‡bi ivwkgvjv wbY©q Kiæb| (2010) 

 DËi: ¯úk© †KvY: KwVb I Zi‡ji ¯úk© we›`y †_‡K 

eµ Zij Z‡j Aw¼Z ¯úk©K KwVb c`v‡_©i mv‡_ 

Zi‡ji wfZ‡i †h †KvY Drcbœ K‡i Zv‡K D³ 

KwVb I Zi‡ji ¯úk© †KvY e‡j| 

 *  †hme Zij KwVb‡K †fRvq Zv‡`i †ejvq 

¯úk© †KvY m~ÿè‡KvY Avi bv †fRv‡j 

¯’~j‡KvY| 

 

 * 1wU ˆKwkK bj‡K Zi‡ji wfZi Lvovfv‡e 

Wzwe‡q ivL‡j b‡ji g‡a¨ Zij LvwbKUv 

Dc‡i I‡V Ges Zij Zvi AeZj AvKvi 

aviY K‡i| 

 awi, 

 * Zij I KwV‡bi ¯úk© †KvY=  

 * Zij Zj †hLv‡b b‡ji g‡a¨ bj‡K ¯úk© K‡i‡Q †mLv‡b b‡ji e¨vmva©= r 

 * b‡ji evB‡ii Zij Zj †_‡K b‡ji wfZ‡ii Zi‡ji wb¤œ ch©šÍ D”PZv= h 

 * Zi‡ji NbZ¡ =   Ges 

 * Zi‡ji c„óUvb = T 

 

  ¯úk©K eivei T wfZ‡ii w`‡K wµqv Ki‡e| hw` ˆKwkK b‡ji cwiwa 2r nq Zvn‡j c„ôUv‡bi Rb¨ b‡ji 

†`qvj ¯úk©K eivei wfZ‡ii w`‡K 2rT ej Abyfe Ki‡e| 

  wbDU‡bi MwZi 3q m~Îvbyhvqx †`qvjI Zi‡ji Ici Gi wecixZ w`‡K mgvb ej 2rT cÖ‡qvM Ki‡e| 
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  2rT †K `ywU Dcvsk wefvwRZ Ki‡j Dc‡ii w`‡K 2rT cos Gi mv‡_ j¤^fv‡e Abyf~wgK eivei evB‡ii 

w`‡K 2rT sin cvIqv hvq| b‡ji e¨v‡mi wecixZ w`‡K wµqv Kivi d‡j 2rT sin Dcvsk¸‡jv 

†Rvovq †Rvovq ci¯úi‡K bvKP K‡i †`‡e| 

   Zi‡ji Dc‡i †gvU DaŸ©gyLx ej= 2rT cos 

  GB DaŸ©gyLx e‡ji cÖfv‡e Zij ¯Í¤¢ ˆKwkK b‡ji g‡a¨ Dc‡i DV‡Z _v‡K| myZivs hLb GB ej Zij ¯Í‡¤¢i 

IR‡bi mgvb nq ZLb m¨vg¨e¯’vi m„wó nq| 

 * evB‡ii Zij Zj n‡Z Zij ¯Í‡¤¢i wb¤œ ch©šÍ D”PZv = h 

 * Zij ¯Í‡¤¢i AvqZb = r2h+eµ As‡ki AvqZb v 

  b‡ji ga¨w¯’Z Zij ¯Í‡¤¢i †gvU AvqZb = r2h+v 

  IRb W= mg 

            = vg 

                  = (r2h+v)g 

 GLb mvg¨e¯’vq 2rTcos = (r2h+v)g 

  




cos2

)( 2

r

gvhr
T


 .................(i) 

 GLb v= ABCD  wmwjÛv‡ii AvqZb AEB Aa©‡Mvj‡Ki AvqZb (wPÎ-a) 

 V =  
32

3

4

2

1
rrr    

  
33

3

2
rr    

  
3

3

1
r  

 (i) 




cos2

)
3

1
( 32

r

grhr

T



  

 




cos2

)
3

(2

r

g
r

hr

T



  

  




cos2

grh
T   [ ‰KwkK bj miæ Ges r Lye Kg n‡j] 

 weï× cvwb I cwi®‹vi Kv‡Pi ¯úk©K‡KvY cÖvq 00
 nIqvq cos00=1 aiv nq| 

  
2

grh
T
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cÖkœ-9: mv›`ªZv Kv‡K e‡j? Zij MwZi avivevwnKZvi mgxKiY cÖwZcv`b Kiæb| 

 A_ev, †e‡Mi MwZi mv›`ªZv †ÿ‡Î wbDU‡bi m~Î wjLyb| 

 A_ev, cÖevnxi mv›`ªZv mnM m¤ú‡K© Av‡jvPbv Kiæb Ges gvÎv mgxKiY †ei Kiæb| 

 DËi: mv›`ªZv: ‡h a‡g©i `iæb †Kvb cÖevnxi wewfbœ ¯Í‡ii Av‡cwÿK MwZ‡Z evavi m„wó nq Zv‡K H cÖevnxi mv›`ªZv 

e‡j| 

 wbDU‡bi m~Î: cÖevnxi `ywU ¯Í‡ii g‡a¨ Av‡cwÿK †eM _vK‡j cÖev‡ni wecixZ w`‡K †h ¯úk©Kxq mv›` ej wµqv K‡i 

wbw ©̀ó ZvcgvÎvq Zvi gvb (F) = * cÖevnxi ¯ÍiØ‡qi †ÿÎdj (A) 

                                                     * Zv‡`i ga¨Kvi †e‡Mi bwZ 

dy

dv
Gi mgvbycvwZK 

 myZivs F A hLb 

dy

dv
 w¯’i, 

dy

dv
F  hLY A w¯’i 

  

dy

dv
AF   hLb Dfq cwieZ©bkxj        

  

dy

dv
F                    = coefficient of visicosity 

 F =  (hw` A=1 Ges 1
dy

dy
 nq) 

 mv›`ªZv mnM: wbw ©̀ó ZvcgvÎvq cÖevnxi `ywU ¯Í‡ii g‡a¨ †e‡Mi bwZ GKK ivL‡Z cÖevnx ¯Í‡ii cÖwZ GKK †ÿÎd‡j 

†h ¯úk©Kxq e‡ji cÖ‡qvRb nq Zv‡K H cÖevnxi mv›`ªZv mnM e‡j| 

 gvÎv mgxKiY: 

dy

dv
A

F
  11

12

2









TML
LTL

LMLT
 

cÖkœ-10: mv›`ªZvi Dci ZvcgvÎv I Pv‡ci cÖfve Av‡jvPbv Kiæb| 

 DËi: ZvcgvÎvi cÖfve:  

 * Zi‡ji mv›`ªZv: mwVK m~Î †bB 

T

B
Alog   A, B= aªæeK 

 * M¨v‡mi mv›`ªZv: e„w× cvq T  

 Pv‡ci cÖfve: 

 * Zi‡ji mv›`ªZv: e„w× cvq 

 * M¨v‡mi mv›`ªZv: cÖfve †bB 

 

cÖkœ-11: AvwK©wgwW‡mi m~Î D`vniYmn e¨vL¨v Kiæb| 

 DËi: AvwK©wgwW‡mi m~Î: hw` †Kvb c`v_©‡K Zi‡j wbgw¾Z Kiv nq Zvn‡j c`v_©wU wKQz IRb nvivq| Avi GB 

IRb n‡”Q Acm„Z Zi‡ji IR‡bi mgvb ev Zvi f‡ii mgvb| 

 e¨vL¨v: wP‡Î GKwU e¯‘‡K Zi‡j wbgw¾Z Kiv n‡q‡Q hvi 

fi M, AvqZb V, Ges NbZ¡ D| GB e¯‘wU AwfKl© e‡ji 

cÖfv‡e wb‡Pi w`‡K ej cÖ‡qvM Ki‡e †mB e‡ji gvb 

  Fobdject= Mg= Dvg  









V

m
  

           GLb e¯‘wU wbgw¾Z Kivi d‡j Acm„Z Zij e¯‘wU‡K 

AwfKl© e‡ji wecixZ w`‡K Av‡iKwU ej cÖ‡qvM Ki‡e| 

hv‡K †jLv hvq- 

  Fw=dvg GUv‡K cøeZvI ejv nq 
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 GLb bxU IRb n‡e  = Fobject  Fw 

   = Dvg  dvg 

   = vg (Dd) 

   = v(Dd) g 

 GLb nviv‡bv fi = Avw` fi  eZ©gvb fi 

   = M  v(Dd) = Dv  dv+vd  

   = vd 

   = Acm„Z cvwbi fi 

 

cÖkœ-12: †÷vK‡mi m~Î wee„Z I e¨vL¨v Kiæb|  

 DËi: †÷K‡mi m~Î: †÷vKm cÖgvY K‡ib  r e¨vmv‡a©i †Kvb †MvjK Zi‡ji wfZi w`‡q Pjvi mgq v †eM cÖvß n‡j 

Zi‡ji mv›`ªZvi Rb¨ †Mvj‡Ki MwZ‡K evav`vbKvix ej F n‡e| 

  F=6rv 
 GB ej †MvjKwU †h w`‡K wµqvkxj Zvi wecixZ w`‡K wµqv Ki‡e| 

 GB mgxKiYwU †÷vKm 1g cÖwZcv`b K‡ib ZvB Gi bvg nq †÷vK‡mi mgxKiY| g‡b ivL‡Z n‡e †h, 

 (i) GB mgxKiY ïay Amxg we¯Í…wZi cÖevnxi †ejvq N‡U| 

 (ii) hw` †MvjKwU AZ¨šÍ `ªæZ Pj‡Z _v‡K Zvn‡j GB m~Î fv‡jv _vK‡e bv| 

cÖkœ-13: Bqs Gi ¸Yv¼ wbY©‡q †h‡Kvb GKwU c×wZ eY©bv Kiæb| 

 DËi: fvwb©qvi c×wZ:  

 ZË¡: w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i ˆ`N©¨ cxob I ˆ`N©¨ weK…wZi AbycvZ GKwU aªæe msL¨v| GB aªæe msL¨v‡K e¯‘i 

Dcv`v‡bi Bqs ¸Yv¼ Y e‡j| 

 Avgiv Rvwb, 

 A

FL

L

AF
Y 

/

/
 

  

2r

mgL
Y


 ...........(i) 

 DcwiD³ mgxKi‡Yi Wvbw`‡Ki ivwk¸‡jv cixÿvi mvnv‡h¨ †ei K‡i| Avgiv Bqs 

¸Yv¼ wbY©q Ki‡Z cvwi| 

 h‡š¿i eY©bv: †h c`v‡_©i Bqs ¸Yv¼ wbY©q Ki‡Z n‡e †mB c`v‡_©i GKB e¨v‡mi `ywU 

Zvi AB I CD GKwU `„p Aej¤^b n‡Z Szjv‡bv n‡jv|   

 CD Zv‡ii mv‡_ mm `vMvw¼Z GKwU cÖavb †¯‹j Ges AB Zv‡ii mv‡_ 

fvwb©qvi †¯‹j Ggbfv‡e AvUKv‡bv Av‡Q hv‡Z fvwb©qvi †¯‹jwU cÖavb †¯‹‡ji Mv 

†e‡q evavnxbfv‡e IVvbvgv Ki‡Z cv‡i| 

 CD Zv‡ii †¯‹‡ji wb‡P GKwU ûK jvMv‡bv Av‡Q| †B û‡Ki mv‡_ GKwU IRb 

Szwj‡q CD ZviwU Uvb Uvb K‡i ivLv nq| AB Zv‡ii û‡KI GKwU w¯’i IRb 

Pvwc‡q G‡K Uvb Uvb K‡i ivLv nq| 

‰`N©©¨ wbY©q: GKwU wgUvi †¯‹‡ji mvnv‡h¨ AB Gi Szjb we›`y A †_‡K fvwb©qvi †¯‹‡ji 

ïb¨ `vM O ch©šÍ  ‰`N©¨ AO †hv‡M †bqv nj| GwU nj Zv‡ii Avw` ˆ`N©¨ L| 

e¨vmva© wbY©q: ¯Œz M‡Ri mvnv‡h¨ AB Zv‡ii wewfbœ RvqMvq e¨vm †g‡c wb‡q Mo e¨vm d wbY©q Kiv nj| GLb Mo 

e¨vm‡K `yB w`‡q fvM w`‡q e¨vmva© r cvIqv hvq| 

Amn fvi wbY©q: e¨vmva© wbY©‡qi ci cÖ¯’‡”Q‡`i †ÿÎdj A=r2
 †ei Kiv nq| GLb cÖ¯’‡”Q‡`i †ÿÎdj‡K Zv‡ii 

Amn cxob w`‡q ¸Y Ki‡j Amn fvi cvIqv hv‡e| 

fvi  I ˆ`N©¨ m¤úªmviY wbY©q: GLb cÖavb †¯‹j I fvwb©qvi †¯‹‡ji cvV †`‡L †bqv nj| GwU n‡”Q Avw` cvV| Gici 

AB Zv‡ii û‡K Avav kg Zvi Szjv‡bv n‡jv| d‡j AB Zv‡ii ˆ`N©¨ e„w× cvIqvq cÖavb †¯‹j I fvwb©qvi †¯‹‡ji 

cvV cybiq †bqv nj| 

Gfv‡e µgvš^‡q Avav kg fi e„w× K‡i cÖavb †¯‹j Ges fvwb©qvi †¯‹‡ji cvV †bIqv nq| 
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GKBfv‡e Avav kg fi n«vm K‡i cybivq `yB †¯‹‡ji cvV †bqv nq| A_©vr Avav kg Rb¨ `yBevi †¯‹‡ji cvV cvIqv 

hvq| GBfv‡e fvi e„w× ev n«v‡mi gva¨‡g Mo cvV †_‡K mswkøó fv‡ii Rb¨ ˆ`N©¨ m¤úªmviY cvIqv hvq| 

Gfv‡e Avgiv wewfbœ fvi Ges Zvi Rb¨ ˆ`N©¨ e„w× wbY©q Kivv nq| 

 

 

†jL A¼b:  

X Aÿ eivei fi M Ges Y Aÿ eivei ˆ`N©¨ m¤úªmviY  wb‡q 

†jLwPÎ A¼b Ki‡j g~j we›`yMvgx GKwU mij‡iLv cvIqv hvq| 

           GB †j‡Li Dci †h‡Kvb GKwU we›`y P †bIqv nj| P †_‡K OX †iLvi   

           Dci P j¤^ Uvb‡j O=M  fv‡i Rb¨ P= ‰`N©¨ e„w× cvIqv hv‡e| 

   

 

djvdj:  

GLb 

2r

mgL
Y


 mgxKi‡Y m, g, L, r,  Gi gvb ewm‡q wnmve Y Gi gvb cvIqv hv‡e| 

mZK©Zv: 

i. Zvi `ywU GKB c`v‡_©i Ges GKB ˆ`‡N©¨i nIqv DwPZ| 

ii. Zvi Uvb Uvb ivL‡Z n‡e| 

iii. Amn IR‡bi A‡a©‡Ki †ewk IRb Pvcv‡bv nq bv| 

 

c`v‡_©i MvVwbK a‡g©i g¨v_ 

cÖkœ-1: cvwbi DcwiZ‡j AvjZfv‡e ivLv 3cm `xN© GKwU m~P‡K †U‡b Zzj‡Z me©vwaK †h e‡ji cÖ‡qvRb nq Zv †ei Ki| 

cvwbi c„ôUvb 7210-3Nm-1. 

 mgvavb:  

Avgiv Rvwb, 

 TTTF 2  [ `ywU Zj] 

 F= 27210-3310-2 

 F= 4.3210-3N (DËi) 

†`Iqv Av‡Q,  

m~‡Pi ˆ`N©¨, =3cm=310-2m 

c„ôUvb, T=7210-3Nm-1 

ej, F=? 

cÖkœ-2: 10-6m e¨vmva©wewkó 2500wU cvwbi ÿz`ª †dvUv wg‡j GKwU eo †duvUv ˆZwi Kij| G‡Z wbM©Z kw³i cwigvY wbY©q 

Ki| cvwbi c„ôUvb 7210-3Nm-1 

 mgvavb:  

Avgiv Rvwb, 

W=AT = 4(Nr2-R2)T 
GLb 

33

3

4

3

4
2500 Rr    

 33 2500rR   

 rR 57.13  

 mR 610785.6    

†`Iqv Av‡Q,  

ÿz`ª †dvUvi e¨vmva©, 

mr 6
6

105.
2

101 





  

c„ôUvb, T= 7210-3Nm-1 

†duvUvi msL¨v, N= 2500 

e„nr †dvUvi e¨vmva©, R=? 

wbM©Z kw³,W=? 

  

32626 1072])10785.6()105.0(2500[1416.34  W  

 = J101024.5   (DËi) 
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cÖkœ-3: 2mm e¨v‡mi cvwbi †MvjK‡K †f‡½ `k jÿ mgAvqZb ÿy`ª †duvUv ˆZwi Ki‡j Kx cwigvY KvR m¤úbœ n‡e? 

 mgvavb:  

W=AT 

 4(Nr2-R2)T 
GLb 

336

3

4

3

4
10 Rr    

 5
3

10
100

10

100





R

r  

†`Iqv Av‡Q,  

eo †dvUvi e¨vmva©, R= 10-3m 

†QvU †dvUvi e¨vmva©, r=? 

c„ôUvb, T=7210-3Nm-1 

†dvUvi msL¨v, N = 106 

KvR, W=? 

  

323256 1072])10()10(10[1416.34  W  

 JW 51095.8   (DËi) 

 

cÖkœ-4: GKwU mvev‡bi ey`ey‡`i e¨vmva© 0.01m n‡Z evwo‡q 0.1m Kiv nh| m¤úbœ Kv‡Ri cwigvY †ei Ki| c„ôUvb 

2610-3Nm-1 
 mgvavb:  

Avgiv Rvwb, 

W= AT 

 TrrW )](4[2 2

1

2

2    

 JW 31047.6   (DËi) [gvb 

ewm‡q]  

†`Iqv Av‡Q,  

ewa©Z e¨vmva©, r2= 0.1m 

Avw` e¨vmva©, r1=0.01m 

c„ôUvb, T= 2610-3Nm-1 

KvR, W=? 

 

cÖkœ-5: GKwU ˆKwkK b‡ji e¨vmva© 0.1 mm| G‡K 6010-3Nm-1
 c„ôUvb Ges 800 kgms-3

 Nb‡Z¡i †Z‡j Wzev‡j 

ˆKwkK b‡j KZ D”PZvq †Zj DV‡e| ¯úk© †KvY 200
| 

 mgvavb:  

Avgiv Rvwb, 





cos2

grh
T   

 
gr

T
h



cos2
  

 h= 0.1438m (DËi)   [gvb ewm‡q] 

 

†`Iqv Av‡Q,  

T= 6010-3Nm-1
 

NbZ¡, = 800 kg m-3 

¯úk© †KvY,  = 200
 

e¨vmva© = 0.1 mm = 10-4 m 

g= 9.8ms-2 

D”PZv, h=? 

cÖkœ-6: GKwU avZe cv‡Zi †ÿÎdj 10-2m2
| GwU 210-3m cyiæ †Z‡ji Av¯ÍiY Gi Dci ivLv Av‡Q| cvZ‡K  

     310-2ms-1
|  †e‡M MwZkxj Ki‡Z Kx cwigvY Abyf~wgK ej cÖ‡qvM Ki‡Z n‡e? †Z‡ji mv›`ªZv mnM, 1.55Ns m-2 

 mgvavb:  

Avgiv Rvwb, 

dy

dv
AF   

 F= 0.2325N (DËi)   [gvb ewm‡q] 

†`Iqv Av‡Q,  

mv›`ªZv mnM, = 1.55 Nsm-2
 

†ÿÎdj, A= 10-2m2 

†e‡Mi bwZ, 
3

2

102

103









dy

dv
 

F=? 
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cÖkœ-7: 200mm e¨vmv‡a©i GKwU avZe †MvjK GKwU Zi‡ji ga¨ w`‡q 2.110-2ms-1
 cÖvšÍ †e‡M co‡Q| Zi‡ji 

mv›`ªZv¼ 0.003kg ms-1
 | Zi‡ji mv›`ª ej wbY©q Ki| 

 mgvavb:  

Avgiv Rvwb, 

vnF 6  

 F= 9.3710-4N (DËi)   [gvb ewm‡q] 

†`Iqv Av‡Q,  

e¨vmva©, r= 200 mm = .2m 

†eM, v= 2.110-2ms-1 

mv›`ªZv¼, 
1003.0  mskg  

mv›`ª ej, F=? 

  

 

 

g¨v_ cÖvKwUm 

 

 

1| cvwbi DcwiZ‡j ivLv 0.75 cm `xN© GK LÛ Zvi‡K †U‡b Zzj‡Z 10.9 × 10−2 N e‡ji cÖ‡qvRb nq | cvwbi c„ôUvb  

    KZ?                                                                                                        [ D: 72.6610-3 Nm-1] 

2| GKwU cvwbi †dvUvi e¨vm 210-3m| G‡K †f‡O 109 wU mgAvqZ‡bi cvwbi ÿy`ª †duvUv ˆZwi Ki‡j Kx cwigvY kw³  

    cÖ‡qvRb n‡e? cvwbi c„ôUvb 7210-3Nm-1
|                                                            [ D: 9.03410-4 J ] 

3| 1 cm e¨vmv‡a©i GKwU cvi` †duvUv‡K †f‡½ GK wgwjqb mgAvqZb ÿy`ª †duvUvq wef³ Kiv nj| Kx cwigvY KvR m¤úbœ  

    n‡e? cvi†`i c„ôUvb 55010-3Nm-1
|                                                                   [ D: 68.3910-3 J ] 

4| 10-4 m e¨vmv‡a©i GKwU cvwbwe›`y 125 wU we›`y‡Z wef³ n‡j c„ôkw³ e„w× wbY©q Ki| cvwbi c„ôUvb 7.210-2Nm-1
| 

                                                                                                                      [ D: 36.1710-9 J ] 

5| GKwU mvev‡bi ey`ey‡`i e¨vmva© 0.01m n‡Z evwo‡q 0.04m Kiv nj| m¤úbœ Kv‡Ri cwigvY †ei Ki| mvev‡bi c„ôUvb  

    2610-3Nm-1
|                                                                                              [ D: 9.79610-4 J ] 

6| GKwU ˆKwkK b‡ji e¨vm 0.2 mm| G‡K 7210-3Nm-1
 c„ôUvb Ges 103  kg m-3

 Nb‡Z¡i cvwb‡Z Wzev‡j ˆKwkK  

    b‡j KZ D”PZvq cvwb DV‡e|                                                                            [ D: 14.69410-2 m ] 

7| 0.4 mm e¨vmv‡a©i GKwU ˆKwkK bj 7210-3Nm-1
 c„ôUvb hy³ cvwbi g‡a¨ Lvov fv‡e †Wvev‡bv Av‡Q| b‡ji †fZ‡i  

    cvwb KZUv DV‡e?                                                                                             [ D: 3.6710-2 m ] 

8| 0.4 mm e¨vmv‡a©i GKwU ˆKwkK bj 7210-3Nm-1
 c„ôUvb hy³ †Kvb Zi‡j 40 

¯úk© †Kv‡Y Lvov fv‡e †Wvev‡j D³  

     Zij b‡ji †fZ‡i KZUv DV‡e?  (Zi‡ji NbZ¡ = 9.99102 kg m-2 )                                   [ D: 0.0367 m ] 

9| †Kvb Zi‡ji NbZ¡ = 0.8103 kg m-3
| ZijwU 2.5 mm e¨vmv‡a©i GKwU ˆKwkK b‡ji †fZi 3.0610-2 m 

     Dw_Z n‡j c„ôUvb KZ?                                                                                      [ D: 3010-2 Nm-1] 

10| GKwU ˆKwkK b‡ji e¨vm 0.0410-4 m| Gi GK cÖvšÍ cvwb‡Z Wzev‡j cvwb b‡ji †fZ‡i  0.082 m Ic‡i D‡V|   

     cvwbi ZjUvb KZ? (00 
¯úk© †KvY, cvwbi NbZ¦ 1.0103 kg m-3 ).                                      [ D: 810-4 Nm-1] 

 

---------- 

 


