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UNIT-ONE 

 

Syllabus: 

 Vector Analysis:  

 Concept of vectors and scalars 

 Dot and cross product 

 Vector differentiation  

 Gradient, vector integration, curl, divergence 

 Law of motion: 

 Projectile motion, Newtons law 

 Frictional force, impulse and momentum 

 Conservation of liner momentum 

 Elastic and inelastic collisions  

 Work and energy:  

 Work and kinetic energy 

 Conservative and non conservative forces 

 Work done gravitional force and spring force 

 Work and potential energy 

 Gravitational potential energy 

 Work energy theorem 

 Conservation of energy 

 Rotational motion:  

 Rotational variables 

 Torque, moment of inertia and its calculation 

 Kinetic energy of rotation 

 Angular momentum and its conservation  

 Radius of gyration 
 

weMZ mvj: 

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

2. cÖvm Kv‡K e‡j? †`LvI †h, cÖv‡mi Pj‡iLv GKwU Awae„Ë ev c¨viv‡evjv| (2010) 

3. Gradient, divergence Ges curl Kv‡K e‡j? G‡`i †fŠZ ag© Av‡jvPbv Kiæb| (2018, 2019) 

4. †K›`ªgyLx Z¡iY Ges †K›`ªgyLx ej Kv‡K e‡j? ivwkgvjv cÖwZcv`b Kiæb| (2010, 2016, 2018) 

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

6. †`LvI †h, Nl©Y †KvY I w¯’wZ †KvY ci¯úi mgvb| (2018) 

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

8. †`LvI †h,  amF , GLv‡b ms‡KZ¸‡jv cÖPwjZ A_© enb K‡i| (2013) 
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9. 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| (2012, 2018) 

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

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

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

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

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

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

16. †KŠwYK fi‡e‡Mi wbZ¨Zv I msiÿY m~Î wjLyb| (2009) 

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

18. hw` 
1 rrA nq Z‡e cÖgvY Kiæb, rrA 32).(   (2018, 2019, 2017) 

A_ev, hw` 

r

r
A  nq Z‡e ).( A  

19. cÖgvY Kiæb, 0)
1

(2 
r

 (2009, 2011, 2014, 2017) 

20. cÖgvY Kiæb 0)(  A  (2016) 

21. cÖgvY Kiæb 0   (2013) 

22. cÖgvY Kiæb ][)( ABCCBA   (2012) 

23. 
2

1
)(ln

r
r  (2010) 

24. cbabcacba ).().()(   (2013) 

 

 ‡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 cv_©K¨ wjLyb| 

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

4. Acv‡iUi Ges Differential Acv‡iUi (†Wj ) Kv‡K e‡j? 

5.Gradient Kv‡K e‡j? Gi †fŠZ ag© Av‡jvPbv Kiæb| (2018, 2019) 

6. Divergence Kv‡K e‡j? Gi †fŠZ ag© Av‡jvPbv Kiæb| (2018, 2019) 

7. Kvj© Kv‡K e‡j? Gi †fŠZ Zvrch© Av‡jvPbv Kiæb| (2018, 2019) 

8. †`LvI †h, 1wU mvgšÍwi‡Ki mwbœwnZ evû wZbwU B,A  I C  Øviv wbw`©ó n‡j Gi AvqZb = )CB.(A  . (2013, 

2016) 

9. a Gi gvb KZ n‡j, kaji4C,kji2A  ˆˆˆˆˆ
 †f±i wZbwU mgZjxq n‡e| k3j2iB ˆˆˆ   (2009) 

10. hw` 

1
rrA


 nq, Z‡e cÖgvY Ki †h, 
r2r)A.(

3
. (2018, 2019) 
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11. cÖgvY Ki †h, 0
r

12









  (2009, 2011, 2014, 2017) 

12. cÖgvY Ki †h, 0)A.(  . (2016) 

13. cÖgvY Ki †h, 
0)(  

 (2013) 

14. cÖgvY Ki †h, 
 CB.A)CB.(A 

 (2012) 

15. cÖgvY Ki †h, 
2

r

1
(lnr)  GLv‡b wPý¸‡jv cÖPwjZ A_© enb K‡i| 

16. cÖvm Kv‡K e‡j? cÖgvY Ki ‡h,cÖv‡mi Pj‡iL GKwU Awae„Ë ev c¨viv‡evjv | (2010) 

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

18. ˆiwLK †eM I †KŠwYK †e‡Mi m¤úK© ¯’vcb Kiæb| rωv   

19. †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) 

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

21. †`LvI †h, Nl©Y †KvY I w¯’wZ †KvY ci¯úi mgvb| (2018) 

22. †`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) 

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

24. 1wU A‡ÿi mv‡c‡ÿ N~Y©vqgvb `„p e¯‘i MwZkw³i ivwkgvjv wbY©q Kiæb| (2012, 2018)  

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

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

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

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

29. wbZ¨ A‡ÿi mv‡c‡ÿ GKwU wb‡iU wmwjÛv‡ii RoZvi åvg‡Ki ivwkgvjv wbY©q Kiæb| (2011) 

30. 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| 

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

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

33. †KŠwYK fi‡eM Kv‡K e‡j? †KŠwYK fi‡eM I †KŠwYK †e‡Mi g‡a¨ m¤úK© L = I cÖgvY Kiæb| 

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

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

36. 
msiÿY ej Kx? cwieZ©bkxj ej Øviv m¤úvw`Z Kv‡Ri cwigvY †ei Kiæb|  (2011, 2013, 2016)

 

37. w¯úª ej Øviv K…Z Kv‡Ri wnmve †ei Kiæb| 

38. gnvKl© ej Øviv K…Z Kv‡Ri wnmve Kiæb| 

39. kw³, hvwš¿K kw³, 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| 

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

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

ds.FW 
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41. wefe kw³ ev w¯’wZ kw³ Kv‡K e‡j| kw³i wbZ¨Zv ev msiÿYkxjZv bxwZ wjL yb|(2012, 2018, 2019) 

42. 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) 

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

 

 

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 ỳwU †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: `ywU †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- 

  )00(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 wbgq †_‡K cvIqv hvq| 

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

mvgšÍwi‡Ki DòZv| 

  C = AB sin 
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  = OP  OR sin 

  = OP  OR  
OR

RS

  
 

  = A  h 

  = mvgšÍwi‡Ki †ÿÎdj 

 myZivs `ywU †f±i ivwki †f±i ¸Yd‡ji gvb †f±i `ywU‡Z 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 cv_©K¨ wjLyb| 

 DËi:  

†¯‹jvi ¸Ydj  †f±i ¸Ydj 

 †¯‹jvi ¸Ydj 1wU †¯‹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 ‡f±i ¸Ydj 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| 

 gvb I w`K 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| 
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cÖkœ-4: Acv‡iUi Ges Differential Acv‡iUi (†Wj ) Kv‡K e‡j? 

 DËi: Acv‡iUi: †h MvwYwZK cÖwµqvq GKwU ivwk‡K Ab¨ ivwk‡Z iƒcvšÍwiZ K‡i Zv‡K Operator e‡j| 

z
k

y
j

x
i














 ˆˆˆ  

 †f±i Differentioal operator: wÎgvwÎK †fŠZ ivwki ˆewkó¨ we‡køl‡Yi Rb¨ Ges wewfbœ mgm¨v mgvav‡bi 

Rb¨ m¨vi †nwgjUb Avwe®‹vi K‡ib Vector differential operator| cÖgvY Kiv hvq,  

  























z
k

y
j

x
i ˆˆˆ  

 

cÖkœ-5: Gradient Kv‡K e‡j? Gi †fŠZ ag© Av‡jvPbv Kiæb| (2018, 2019) 

 DËi: hw` †Kv‡bv ¯’v‡bi GKwU RvqMvq cÖwZwU we›`y‡Z (x, y, z) †K GKwU AšÍixKib‡hvM¨ ivwk wnmv‡e MY¨ Kiv 

hvq Zvn‡j Gradient n‡e|  

        























z
k

y
j

x
i ˆˆˆ  

 ev,  























z
k

y
j

x
i


 ˆˆˆ

 

 †fŠZ ag©: 

 GwU †f±i ivwk   

 †Kv‡bv Ae¯’v‡b †f±‡ii gv‡bi Gradient H †f±‡ii w`‡K GKwU GKK †f±i wb‡`©k K‡i| 

 Vector differential operator Gi mv‡_  Gi mvaviY ¸Ydj‡K Gradient e‡j| 

 †¯‹jvi wef‡ei gradient mswkøó †ÿ‡Î cÖvej¨ wb‡`©k K‡i VE   

 †Kv‡bv we›`y‡Z †¯‹jvi †ÿ‡Îi Gradient Gi w`K H we›`y‡Z †¯‹jvi †ÿ‡Îi gvb e„w×i w`‡K nq| 

 

cÖkœ-6: Divergence Kv‡K e‡j? Gi †fŠZ ag© Av‡jvPbv Kiæb| (2018, 2019) 

 DËi: hw` †Kv‡bv ¯’v‡bi GKwU RvqMvq cÖwZwU we›`y‡Z kVjViVzyxV zyx
ˆˆˆ),,(   †K 1wU AšÍixKiY‡hvM¨ 

ivwk wnmv‡e MY¨ Kiv hvq, Zvn‡jÑ 

  V
z

k
y

j
x

iV 





















 ˆˆˆ.  

         =  kVjViV
z

k
y

j
x

i zyx
ˆˆˆˆˆˆ 






















 

         = 
z

V

y

V

x

V zyx
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              †fŠZ ag©: 

 †Kvb †f±‡ii Divergence GKwU †¯‹jvi ivwk| 

 V Øviv GKK mg‡q Zij c`v‡_©i Nb‡Z¡i cwieZ©b eySvq| 

 Divergence k~b¨ n‡j  0.  V  H †f±i †ÿÎ‡K mwjbqWvj ev †PŠOvK…wZ ejv nq| 

 `ywU †f±i P I Q  Gi †ÿ‡Î PQQP ..   n‡jI  VV. KLbI bq| 

 ‡ÿÎ cÖvej¨ E Divergence mswkøó †fŠZ Nb‡Z¡i ( ) Gi mgvbycvwZK 

0

.
E

E


  

cÖkœ-7: Kvj© Kv‡K e‡j? Gi †fŠZ ag© Av‡jvPbv Kiæb| (2018, 2019) 

 DËi: hw` †Kv‡bv ¯’v‡bi GKwU RvqMvq cÖwZwU we›`y‡Z V(x,y,z)= kVjViV zyx
ˆˆˆ   †K GKwU AšÍixKiY‡hvM¨ 

ivwk wnmv‡e MY¨ Kiv hvq Zvn‡j V Gi Kvj© (Curl) n‡eÑ 

   kVjViVk
z

j
y

i
x

V zyx
ˆˆˆˆˆˆ 






















  

           = 

zyx VVV

zyx

kji













ˆˆˆ

 

 †fŠZ ag©: 

 †f±i †ÿ‡Îi Kvj© GKwU †f±i ivwk| 

 †Kv‡bv †f±i †ÿ‡Îi Kv‡j©i Divergence k~b¨| 

 †Kv‡bv †f±i †ÿ‡Îi Kvj© GKwU †f±i hvi w`K H †ÿ‡Îi j¤^ eivei wµqv K‡i| 

  †Kv‡bv N~Y©bkxj †ÿ‡Îi †e‡Mi Kvj© H †ÿ‡Îi †KŠwYK †e‡Mi wØ¸Y| 2 V  

 Kvj© †_‡K Rvbv hvq †ÿÎwU N~Y©bkxj bv AN~Y©bkxj| 

 †Kv‡bv †f±‡ii Kvj© H †f±‡ii N~Y©b ˆewkó¨ cÖKvk K‡i| 

 Kvj© k~b¨ n‡j †ÿÎwU AN~Y©bkxj| 

 

cÖkœ-9: a Gi gvb KZ n‡j, kaji4C,kji2A  ˆˆˆˆˆ
 †f±i wZbwU mgZjxq n‡e| 

k3j2iB ˆˆˆ   (2009) 

 DËi: Avgiv Rvwb, BA, Ges C  mgZjxq n‡j 0)( CBA  n‡e 

 

a

kji

CB

14

321



  

 = )81(ˆ)12(ˆ)32(ˆ  kajai  

 = kajai ˆ9)12(ˆ)32(ˆ   
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 myZivs }9ˆ)12(ˆ)32(ˆ){2().( kajaikjiCBA   

  = 9)12()32(2  aa  

 = 91264  aa  

 = 35 a  

 BA,  Ges C  †f±i wZbwU mgZjxq nIqvi †ÿ‡Î 0)( CBA  n‡e 

  035  a  

  .)(
5

3
Ansa   

 Note: (+) () (+) =  †mvRvmywR ¸Y| 

cÖkœ-10: hw` 
1

rrA
  nq, Z‡e cÖgvY Ki †h, r2r)A.(

3 . (2018, 2019) 

 DËi: †`Iqv Av‡Q,  kzjyixr ˆˆˆ   

       2

1

222 )( zyxr   

 Avgiv Rvwb, 























z
k

y
j

x
i ˆˆˆ  

 cÖkœ †_‡K Avgiv cvB,  

  1 rrA  

  







































2

1

222 ))(ˆˆˆ.ˆˆˆ. zyxkzjyix
z

k
y

j
x

iA  

  2

1

2222

1

2222

1

222 }({}({}({.
















 zyxz

z
zyxy

y
zyxx

x
A  

  yzyxyzyxxzyxxA 2.)(
2

1
.)(2.).(

2

1
. 2

3

2222

1

2222

3

222










  

2

1

2222

3

2222

1

222 )(2.)(
2

1
.2)(



 zyxzzyxzyx  

[UV  cÖ‡qvM K‡i cvB] 

 Note: `vM w`‡q wZbwU‡K UV Kiv n‡q‡Q| 

  2

3

22222

3

2222 )()(.


 zyxyzyxxA  

2

1

2222

3

2222 )(3)(


 zyxzyxz  

  2

1

2222222

3

222 )(3)()(.


 zyxzyxzyxA   

[ 2

3

222 )(


 zyx Kgb wb‡q] 
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  2

1

2222

3

222222 )(3))((.


 zyxzyxzyxA  

  2

1

2222

1

222 )().(3.


 zyxzyxA  

  2

1

222 )(2.


 zyxA  

 GLb evgcÿ †_‡K cvB- 

  evgcÿ  = ).( A  

   = 












2

1

222 )(2 zyx  

   = 






















 
2

1

222 )(2ˆˆˆ zyx
z

k
y

j
x

i  

 = 
2

1

2222

1

2222

1

222 )(ˆ2)(ˆ2)(ˆ2
















zyx

z
kzyx

y
jzyx

x
i  

 =       





































zzyxkyzyxjxzyxi 2

2

1ˆ2.
2

1ˆ2.
2

1ˆ2 2

3
222

2

3
222

2

3
222

 

 =  











kzzyxjyzyxixzyx ˆ)(ˆ)(ˆ.)(2 2

3

2222

3

2222

3

222  

 = 











)ˆˆˆ()(2 2

3

222 kzjyixzyx  

 = rrrr 32

3

2 2)(2 


 = Wvbcÿ 

  evgcÿ = Wvbcÿ (cÖgvwYZ) 

cÖkœ-11: cÖgvY Ki †h, 0
r

12









  (2009, 2011, 2014, 2017) 

 DËi: Avgiv Rvwb, 

z
k

y
j

x
i














 ˆˆˆ

 

                       
2

1

222 )( zyxr    

 GLb 
2

1

222

2

2

2

2

2

2
2

)(
1 















 zyx

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

 cÖ_g diffferentiation xzyxzyx
x

2)(
2

1
)( 2

3

2222

1

222






 

                                                                   = 2

3

222 )(


 zyxx  



Page 10 of 57 

 

 wØZxq diffferentiation 2

1

222

2

2

)(






zyx

x
 

 = 











 
2

3

222 )( zyxx
x

         











 
2

3

2222

1

222 )()( zyxxzyx
x

  

 = )1()(2.))(
2

3
)(( 2

3

2222

5

222 


zyxxzyxx  [UV m~Î cÖ‡qvM K‡i] 

 = 2

3

2222

5

2222 )()(3


 zyxzyxx  

 = 
2

5

222

2222

2

3

2222

3

222

2

)(

3

)(

1

)(

3

zyx

zyxx

zyxzyx

x












 

 = 

2

5

222

222

2

5

222

2222

)(

2

)(

3

zyx

zyx

zyx

zyxx









  

  

2

5

222

222

2

1

222

2

2

)(

2
)(

zyx

zyx
zyx

x







 

 

 Abyiƒcfv‡e 

2

5

222

222

2

1

222

2

2

)(

2
)(

zyx

xzy
zyx

y







 

 

 Ges 

2

5

222

222

2

1

222

2

2

)(

2
)(

zyx

yxz
zyx

z







 

 

 wZbwU ivwk †hvM K‡i cvBÑ  









































2222

2

2

2

2

2 1

zyxzyx

2

5
)(

2

)(

2

)(

2

222

222

2

5

222

222

2

5

222

222

zyx

yxz

zyx

xzy

zyx

zyx














  

                                   = 

2

5

222

222222222

)(

222

zyx

yxzxzyzyx




 

                                  = 0

)(

0

2

5

222



 zyx

 

      0
12











r
 (cÖgvwYZ) 

 

 

 

Note: eySvi Rb¨ 

awi,  

  

          = 

 



Page 11 of 57 

 

cÖkœ-12: cÖgvY Ki †h, 0)A.(  . (2016) 

 DËi: evgcÿ  )A.(   

 = 

321

ˆˆˆ

.

AAA

zyx

kji












  

 = 





























































y

A

x

A
k

x

A

z

A
ji

z

A

y

A 121123 ˆˆˆ.  

 = 































































y

A

x

A

zx

A

z

A

yz

A

y

A

x

133123
 

 = 

yz

A

xz

A

xy

A

zy

A

zx

A

yx

A




























 1

2

2

2

3

2

1

2

2

2

3

2

 

 = 0 

 = Wvbcÿ   evgcÿ = Wvbcÿ (cÖgvwYZ) 

cÖkœ-13: cÖgvY Ki †h, 0)(    (2013) 

 DËi: evgcÿ )(   

 = 

zyx

zyx

kji

k
z

j
y

i
x





















































ˆˆˆ

ˆˆˆ  

 = 


























































































































xy
k

xxzxxz
j

yzzy
i

 ˆˆˆ
 

 = 





















































xyyx
k

xzxz
j

yzzy
i

 222222

ˆˆˆ
 

 = 0.ˆ0ˆ0.̂ kji  = 0 = Wvbcÿ 

  evgcÿ = Wvbcÿ (cÖgvwYZ) 

cÖkœ-14: cÖgvY Ki †h,  CB.A)CB.(A   (2012) 

 DËi: GLv‡b    321321 ,,,,, BBBBAAAA  Ges    321 ,, CCCC   

  Wvbcÿ = 

321

321

321

CCC

BBB

AAA

CBA   
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 GLb evgc‡ÿi 

21

21

31

31

32

32

321

321
ˆˆˆ

ˆˆˆ

CC

BB
k

CC

BB
j

CC

BB
i

CCC

BBB

kji

CB   

  evgcÿ 

21

21

3

31

31

2

32

32

1).(
CC

BB
A

CC

BB
A

CC

BB
ACBA   

                             = 

321

321

321

CCC

BBB

AAA

 

                             = Wvbcÿ 

 evgcÿ = Wvbcÿ (cÖgvwYZ) 

cÖkœ-15: cÖgvY Ki †h, 
2

r

1
(lnr)  GLv‡b wPý¸‡jv cÖPwjZ A_© enb K‡i| 

 DËi: GLv‡b 

z
k

y
j

x
i














 ˆˆˆ

 

 Ges  2

1

222 )( zyxr   

 evgcÿ }){ln()(ln 2

1

222

2

2

2

2

2

2
2 zyx

zyx
r 






















  

 }){ln(}){ln(}){ln()(ln 2

1

222
2

2

1

222

2

2

2

1

222

2

2
2 zyx

z
zyx

y
zyx

x
r 














  

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

 GLb 





















}){ln(}){ln( 2

1

2222

1

222

2

2

zyx
xx

zyx
x

 

 = 





























222

222 2.1

2

1
}{ln(

2

1

zyx

x

x
zyx

xx
 

 = })({
)(

1222

222


















zyxx

xzyx

x

x
 

 = 

12222222 )(2.))(1(   zyxxzyxx [UV m~Î] 

 = 

222221222 )(2)(   zyxxzyx  

 = 
2222

2

222 )(

21

zyx

x

zyx 



 

 = 
2222

2222

)(

2

zyx

xzyx
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 = 
2222

222

)( zyx

xzy




 

 Abyiƒcfv‡e 
2222

222

2

1

222

2

2

)(
){ln(

zyx

yxz
zyx

y 







 

 Ges 
2222

222

2

1

222

2

2

)(
}){ln(

zyx

zyx
zyx

z 







 

 (i) bs mgxKi‡Y gvb ewm‡q cvB- 

 
2222

222

2222

222

2222

222
2

)()()(
)(ln

zyx

zyx

zyx

yxz

zyx

xzy
r














  

  
2222

222222222
2

)(
)(ln

zyx

zyxyxzxzy
r




  

  
2222

222
2

)(
)(ln

zyx

zyx
r




  

  
222

2 1
)(ln

zyx
r


  

  
2

2 1
)(ln

r
r   

  
2

2 1
)(ln

r
r   (cÖgvwYZ) 

 

cÖkœ-16:  cÖvm Kv‡K e‡j? cÖv‡mi Pj‡iL GKwU Awae„Ë ev c¨viv‡evjv cÖgvY Kiæb| (2010,2024) 

  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¡  
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2

00
2

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

  
2

00
2

1
sin gttvy    

  

2

000

00
cos2

1

cos.
sin 













v

x
g

v

x
vy   [t Gi gvb ewm‡q] 

  
2cxbxy   [awi, c

v

g
b 

0

22

0 cos2

1
,tan


 ] 

  y=bx-cx2 

hv GKwU Awae„‡Ëi mgxKiY| 

cÖkœ-17:  ˆiwLK ª̀æwZ I †KŠwYK ª̀æwZi g‡a¨ m¤úK© ¯’vcb Kiæb| V=r 

 DËi: g‡b Kwi, r e¨vmv‡a©i  e„ËvKvi c‡_ 1wU 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  

  

T




2
  

 (i)  bs †_‡K v= r (cÖgvwYZ)  

cÖkœ-18:  ˆiwLK †eM I †KŠwYK †e‡Mi 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  


(cÖgvwYZ) 

 

cÖkœ-19: †K› ª̀gyLx Z¡iY Ges †K› ª̀gyLx 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| 
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 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‡Q e‡j 

Df‡qi gvb mgvb 

  GLb †K›`ªgyLx Z¡iY a n‡j 

   

t

V
a t




 

||lim

0  

   

t

V
t






lim

0
 

   

t
V t






lim

0
 = 

dt

d
V


= V 

   Va   

  
r

v
Va .   [

r

v
rv   ] 

  ][ 2222
2

 rvr
r

v
a    

  
r

r

r

v

m

F 22 
   [ 

m

F
amaF  ] 

  rm
r

mv
F 2

2

  †`Lv‡bv n‡jv| 

 

 

cÖkœ-20:   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| 



Page 16 of 57 

 

  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

2   

  GLb wbDU‡bi 3q m~Îvbymv‡i 

   21 FF   

  ev, 021  FF  

   021 
dt

Pd

dt

Pd
 

   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~b¨, 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-21:  †`LvI †h, Nl©Y †KvY I w ’̄wZ †KvY ci¯úi mgvb| (2018) 
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 DËi: w¯’wZ †KvY: Abyf~wg‡Ki mv‡_ †Kvb ej †h †KvY Drcbœ Ki‡j AvbZ Z‡ji Dci¯’ †Kvb e¯‘ MwZkxj nIqvi 

Dcµg nq †mB †KvY‡K H Z‡j e¯‘wUi w¯’wZ ev wbðj 

†KvY e‡j| 

 A eøKwU OY AvbZ Z‡ji Dci emv‡bv Av‡Q| eø‡Ki 

IRb W Ges Nl©Y ej fS| 

 GLb OX Z‡ji AvbwZ evov‡Z evov‡Z hLb AvbwZ  

nq ZLb A eøKwU MwZkxj nIqvi Dcµg nq| GB 

mxgvwšÍK Ae¯’vq Avgiv wjL‡Z cvwi, 

  R= Wcos,  fS = Wsin 

  Nl©Yv¼ 



 tan

cos

sin


W

W

R

fs
s

  

   s = tan 

  GLb  n‡”Q OX Z‡ji A µ‡gi w¯’wZ‡KvY 

   tan = tan 

   = (cÖgvwYZ)       [s = tan] 

cÖkœ-22: †`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) 

 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
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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) 

                       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¯‘ ỳwU †eM wewbgq K‡i| 

cÖkœ-23:  †`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-24: 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| 
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 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  

   MwZkw³, 
2

1

2

1

2

111
2

1

2

1
rmvmE   

  Abyiƒcfv‡e, 
2

2

211
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-25: RoZvi åvgK Ges PµMwZi e¨vmva© Kv‡K e‡j? (2012, 2018,2024)  

 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 f‡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-26: 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- 
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 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 MgbKvix Aÿ 

OZ mv‡c‡ÿ RoZvi åvgK Iz Gi mgvb 

   Iz = Ix + Iy 

  cÖgvY: 

 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 1wU 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¡ x 1, x 2......... x i 

  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   

  = )( 22

iiiz yxmI   

  =   22

iiiiz ymxmI  

  = yxz III    [  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-27: RoZvi åvgK msµvšÍ mgvšÍivj Aÿ Dcv`¨ e¨vL¨v Ge 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 `yB 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| Zvn‡j GB Aÿ n‡Z h `~i‡Z¡ Ges GB A‡ÿi mgvšÍivj †Kvb Aÿ 

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

  cÖgvY: aiv hvK, P we›`y‡Z Aew¯’Z 1wU 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¡= x 1, x 2, x 3.......... 

  CD Aÿ †_‡K H KYv¸‡jvi j¤^ `~iZ¡= (h+ x 1), (h+ x 2),(h+ x i)........ 

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

I= mi ( x i + h)2 
Gii Ixm  2

fi‡K›`ªMvgx Aÿ AB Gi mv‡c‡ÿ 
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= mi( 22 2 hhxx ii  ) 

= 22

1 2 hmmhxxm iiii   

0 iixm  AB A‡ÿi mv‡c‡ÿ e¯‘wUi fi åvgK 

Mmi   e¯‘wUi mgMÖ fi 

 =IG+2h0+h2M 

  I= IG+Mh2 

(cÖgvwYZ) 

 

cÖkœ-28:  GKwU e„ËvKvi PvKwZi †K› ª̀Mvgx 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 ~̀i‡Z¡ dx  cÖ‡¯’i GKwU miæ ejq Kíbv Kiv hvK|  

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

   dA = 2 x   dx  

 myZivs ÿz`ªvwZÿz„`ª As‡ki fi  

  dm = dA 

        dm = dxx
r

M



2

2
 

    dxx
r

M
dm

2

2
  

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

åvgK 

   dI = x 2 dm 

   = dxx
r

M
x

2

2 2
 

   = dxx
r

M 3

2

2
  

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

  dxx
r

M
I

r

3

0

2

2
  

    rx
r

M
I 0

4

24

2
  

    0
4

2 4

2
 r

r

M
I  
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   2

2

1
MrI   

  GLb PµMwZi e¨vmva© I=Mk2
 n‡j 

  
22

2

1
MrMk   

  

2

r
k   

cÖkœ-29: 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© 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¡ 

                      = 2 x   d x  

  AvqZb dv =  †ÿÎdj  ˆ`N©¨ 

                    = 2 x d x    

   fi dm = AvqZb  NbZ¡ 

                    = 2 x d x   
2r

M


 

                               = dxx
r

M
2

2
 

  GLb RoZvi åvgK dI = x 2 dm 

                             = dxx
r

m 3

2

2
 

  mgvKij K‡i  

r

Mrdxx
r

m
I

0

23

2 2

12
 [similarly Av‡Mi Qns] 

 

 

cÖkœ-30: 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 1wU 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 = d x  
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    dx
M

dm


  

  GLb RoZvi åvgK dI = x 2 dm 

                     dxxdI 2




  

  mgvKiY K‡i 

2


x   †_‡K 

2


x  mxgvi g‡a¨ 

  dxx
M

I 2

2/

2/











 

     =   2/

2/

3

3






x
M

 

     =





























33

223





M
 

      

12

2M
I   

 

cÖkœ-31: GKwU miæ I mylg `‡Ûi GK cÖvšÍ w`‡q RoZvi åvgK 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 

   

[ mgvKjb K‡i ]

  



M


dx
M

dm




dxxdI 2






dxx
M

I 2

0
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cÖkœ-32: 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 1wU `„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

1

2

111111 rmrmramFr   

  GKBfv‡e m2 Gi Rb¨  2

22rm  

   
2

33

2

22

2

11 rmrmrm    

        =   miri
2 

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

cÖkœ-33: †KŠwYK fi‡eM Kv‡K e‡j? †KŠwYK fi‡eM I †KŠwYK †e‡Mi g‡a¨ m¤úK© L = I cÖgvY Kiæb| 

 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 (cÖgvwYZ) 

 

cÖkœ-34:  †KŠwYK fi‡e‡Mi wbZ¨Zv ev msiÿY m~Î wjLyb| (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 

3

2M
I 
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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-35: 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
I   

   = ][ LI
dt

dL
  

  UK© = †KŠwYK fi‡e‡Mi cwieZ©‡bi nvi| (cÖgvwYZ) 

 

KvR, ÿgZv kw³ 

Syllabus: 

 Work and kinetic energy  

 Conservative and non conservative force 

 Work done by gravitational force 

 Work done by spring force 

 Work and potential energy 

 Gravitational potential energy 

 Work energy theorem 

 Conservation of energy 

 

 

weMZ mvj 

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

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

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

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

 

cÖkœ-37: msiÿY ej Kx? cwieZ©bkxj ej Øviv m¤úvw`Z Kv‡Ri cwigvY †ei Kiæb| 

 

ds.FW 
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(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 x i Ges †kl Ae¯’vb x f| 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 x i †_‡K x i+ x  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 = F1 x  

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

miY  x  

  Kv‡Ri cwigvY W2= F2 x  

  e¯‘wU‡K x i †_‡K x f
  

ch©šÍ mi‡Z F(x) ej Øviv K…Z †gvU KvR 

  NWWWWW  ..........321  

  xFxFxFxFW n ..............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

x xFxW
1

lim

0
 

 wKš‘ 


 
N

k

x xFx
1

lim

0 ivwkwU K¨vjKzjv‡mi fvlvq dxxF

f

i

x

x

)(
 

 

  dxxFW

f

i

x

x

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

 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
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miYKv‡j KYvi Dci F ej Øviv K…Z Kv‡Ri cwigvb 

  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-38:  w¯úªs ej Øviv K…Z Kv‡Ri wnmve †ei Kiæb| 

           DËi:    

  wP‡Î 1wU 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 x i †_‡K †kl Ae¯’vb x f 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 

  (i) bs mgxKiY †_‡K xdkxWs

f

i

x

x

  

  = 

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   

 

cÖkœ-38:  gnvKl© ej Øviv K…Z Kv‡Ri wnmve Kiæb| 

           DËi:  
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 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 cos1800 

         =  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-39: kw³, hvwš¿K kw³, 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- 

     






vv

v

FdxW
0

  

 






vv

v

dxmaW
0

 

F=ma 

v
dx

dv

dt

dx

dx

dv

dt

dv
a   



Page 29 of 57 

 

  






vv

v

dx
dx

dv
mvW

0

 

  
v

dvmvW
0

 

  

v

v
mW

0

2

2








  

  
2

2

1
mvW   (cÖgvwYZ) ..................(i) 

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

          MwZkw³ I fi‡e‡Mi m¤úK©: 

 (i) bs mgxKiY †_‡K  
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-40:  aªæe e‡ji Rb¨ KvR kw³ Dccv`¨ e¨vL¨v Kiæb|(2014, 2018, 2023)  

          A_ev, 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 
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  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 x 0 Ae¯’vb †_‡K x Ae¯’v‡b miv‡Z 

cÖhy³ ej Øviv K…Z KvR- 

    FdxW

x

x



0

 

  =  

x

x

x

x

dx
dx

dv
mvdxma

00

 

  = 

v

v

v

v

v
mdvmv

00
2

2









  

  kkkmvmvW  0

2

0

2

2

1

2

1
 

cÖkœ-41: 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-42: hvwš¿K kw³i wbZ¨Zv wjL| 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:  

 wee„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 = Uf + Kf        
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 cÖgvY: aiv hvK, m f‡ii †Kvb e ‘̄‡K f~wg †_‡K AwfK‡l©i weiæ‡× h D”PZvq DwV‡q A we› ỳ‡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 wef  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 wefe †gvUkw³, EA = mgh-mgx+mgx 

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

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

 BnvB hvwš¿K kw³i wbZ¨Zv| 

cÖkœ-43: 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 w¯’wZkw³ = mg  AM 

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

1

2

1 2
 

                                            = )( AMANmg   

  C we›`y‡Z †gvUkw³ = mgAM + mgAN – mgAM 

                             = 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| 

 

mgm¨v mgvav‡b cÖ‡qvRbxq mgxKiYmg~n : 

mgxKiY 
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 cos222 PQQPR   

 





cos

sin
tan

QP

Q


  

 
222
zyx AAAA   

 
222

ˆˆˆ
ˆ

zyx

zyx

AAA

kAjAiA

A

A
a




  

 cos. ABBA   

 zzyyxx BABABABA .  

 sinABBAC   

 

zyx

zyx

BBB

AAA

kji

BA

ˆˆˆ

  

 

MvwYwZK mgm¨vewj 

 

cÖkœ-1: 20N Ges 60N gv‡bi ỳwU †f±i ivwki ga¨Kvi †KvY 300
| ivwk ỳwUi jwäi gvb †ei Ki| 

mgvavb: Avgiv Rvwb, 

cos2222 PQQPR   

 = 

022 30cos60202)60()20(  NNNN  

 =   2866.0602023600400 N  

 NR 4.6078  

 GLv‡b, 

 cÖ_g ivwki gvb, P=20N 

 wØZxq ivwki gvb, Q= 60N 

 ga¨eZ©x †KvY, = 300 

 jwäi gvb, R=? 

 = N96.77  

DËi: 77.96N 

 

mgm¨v mgvav‡b cÖ‡qvRbxq mgxKiYmg~n: 

mgxKiY 

 atvv  0  

 
2

0
2

1
attvS   

 asvv 22
0

2   

 gtvv  0  

 
2

0
2

1
gttvh   



Page 33 of 57 

 

 ghvv 22
0

2   

 

MvwYwZK mgm¨vewj 

cÖkœ-2: GKwU Mvwo mij‡iLv eivei P‡j GKwU we›`y‡K 10ms1
 †e‡M AwZµg Kivi ci 2ms2

 mylg Z¡i‡Y P‡j| 5s c‡o MvwowUi 

†eM KZ n‡e? GB mg‡q MvwowU KZ `~iZ¡ AwZµg Ki‡e? 

mgvavb: Avgiv Rvwb, 

   atvv  0  

 = smsms 5210 21  
 

 = 

120 ms  

Avevi,  

  

2212
0 )5(2

2

1
510

2

1
smssmsattvs  

 

 = mmm 752550   

 GLv‡b,  

 Avw` †eM, 

1
0 10  msv  

 Z¡iY,

22  msa  

 mgq, st 5  

 †kl †eM, ?v  

 `~iZ¡, ?s  

DËi: mms 75;20 1
 

 

cÖkœ-3: w ’̄i Ae ’̄v n‡Z hvÎv Avi¤¢ K‡i GKwU e ‘̄ cÖ_g †m‡K‡Û 2m ~̀iZ¡ AwZµg K‡i| cieZ©x 1m ~̀iZ¡ AwZµg Ki‡Z e ‘̄wUi 

KZ mgq jvM‡e?  

mgvavb: Avgiv Rvwb, 

2

1101
2

1
attvs   

ev, 

2)1(
2

1
02 sam   

 

24  msa  

 GLv‡b 

 Avw` †eM, V0 = 0 

 mgq, st 11   

 `~iZ¡, ms 21   

 Z¡iY, ?a  

aiv hvK, cÖ_g †_‡K †gvU s=3m `~iZ¡ AwZµg Ki‡Z t mgq jv‡M| 

 
2

0
2

1
attvs   ev, 

224
2

1
03 tmsm  

 

ev, 

22

2

3
st   ev, sst 23.1

2

3
  

AZGe, †k‡li 1m ~̀iZ¡ AwZµg Ki‡Z mgq jv‡M 

 ssttt 123.112   

 = s23.0  

DËi: 0.23s 

 

cÖkœ-4: GKwU †Uªb 3 ms-2
 mgZ¡i‡Y Pj‡Q Ges Avw` †eM 10 ms-1

| †UªbwU hLb 60 m c_ AwZµg Ki‡e ZLb Gi †eM KZ n‡e?  

mgvavb: Avgiv Rvwb, 

asvv 22
0

2   
 GLv‡b, 
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 = mmsms 6032)10( 221  
 

 =

12460 sm  

 

145.21  msv  

 Z¡iY,

23  msa  

 Avw` †eM, 

1
0 10  msv  

 miY, ms 60  

 †kl †eM, ?v  

DËi: 

145.21 ms  

 

cÖkœ-5: 50 kg f‡ii GK e¨w³ 950 kg f‡ii GKwU Mvwo w ’̄i Ae ’̄vb †_‡K 10s mgZ¡i‡Y Pvjvj| AZtci 10 min mg‡e‡M 

Pvjv‡bvi ci †eªK †P‡c 5s mg‡qi g‡a¨ Mvwo _vgvj| hvÎv ïiæi s ci Mvwoi †eM 4ms1
 n‡j Mvwo KZ©„K AwZµvšÍ †gvU 

`~iZ¡ KZ?  

mgvavb:  

w ’̄i Ae ’̄vb †_‡K hvÎv ïiæi ci †h Z¡i‡Y P‡j MvwowU 2s G 4ms-1
 †eM AR©b K‡i †mB Z¡i‡Y cÖ_g 0 s P‡j| GB Z¡iY a n‡j, 

atvv  0  

sams 204 1 
 

 

22  msa  

 GLv‡b, 

 Avw` †eM, V0 = 0 

 mgq, st 2  

 †kl †eM, 

14  msv  

 Z¡iY, ?a  

 

cÖkœ-6: GKwU †Uªb w ’̄i Ae ’̄vb n‡Z 10ms-2
 Z¡i‡Y Pj‡Z Avi¤¢ Kij| GKB mgq GKwU Mvwo 100ms1

 †e‡M †Uª‡bi mgvšÍiv‡j Pjv 

ïiæ Kij| †Uªb MvwowU‡K KLb wcQ‡b †dj‡e? mgvavb:  

awi †UªbwU t mgq c‡i s ~̀iZ¡ AwZµg K‡i MvwowU‡K †cQ‡b †dj‡e| 

 

†Uª‡bi †ÿ‡Î, 

 

2

110
2

1
tatvs   

ev, 
2210

2

1
0 tmss   

ev,

22 )5( tmss  .............(1) 

 GLv‡b, 

 †Uª‡bi Avw`‡eM, 00 tv  

 †Uª‡bi Z¡iY,

2
1 10  msa  

 Mvwoi Avw`‡eM, 

1

20 100  msv  

 Mvwoi Z¡iY, 02 a  

Mvwoi †ÿ‡Î, 

 

2

220
2

1
tatvs   

ev, 0)100( 1   tmss ........(2)  

(1) Ges (2) mgxKiY †_‡K Avgiv cvB, 

tmstms )100()5( 122    

ev, st 20  

DËi: 20s 
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cÖkœ-7: NÈvq 108 wK‡jvwgUvi †e‡M Pjgvb GKwU Mvwoi PvjK 100 m ~̀‡i GKwU †QvU †Q‡j‡K †`L‡Z †c‡jb| mv‡_ mv‡_ †eªK 

†P‡c †`Iqvq †Q‡jwUi 10 m mvg‡b MvwowU †_‡g †Mj| MvwowUi Z¡iY KZ Ges MvwowU _vg‡Z KZ mgq †j‡M‡Q?  

mgvavb: Avgiv Rvwb, 

 asvv 22
0

2   

a = 
v2−v0

2

2s
 

   =  

m

ms

902

)30(0 21



 

 

   = 

25  ms  

Avevi,  

v = v0 + at 

tmsms   21 5300  

st 6  

 GLv‡b, 

 Avw`‡eM, v0 = 100 kmh-1 = 
108×103 m

3600 s
 

                         = 

130 ms  

 †kl †eM, 0v  

 AwZµvšÍ `~iZ¡, s = 100m – 10m 

                       = m90  

 Z¡iY , ?a  

 mgq, ?t  

DËi: sms 6;5 2  

cÖkœ-8: GKwU jÿ¨ ’̄‡j ¸wj †Quvov nj| 0.06m ‡f` Kivi ci ¸wjwUi †eM A‡a©K n‡q †Mj| ¸wjwU Avi KZ ~̀i †f` K‡i hv‡e? 

mgvavb: Avgiv Rvwb, 

 

v1
2
 = v0

2
 + 2a s1 

ev, a = 
v1

2−v0
2

2s1
 

 = 

v0
2

4
−v0

2

2s1
 = 

1

2
0

8

3

s

v
  

 aiv hvK, 1g †ÿ‡Î 

 ¸wji Avw` †eM, V0 = V0 

 cÖ_g As‡k AwZµvšÍ ~̀iZ¡, ms 06.01   

 m06.0 hvIqvi ci †kl †eM, 

2

0
1

v
v   

 Z¡iY, ?a  

GLb wØZxq †ÿ‡Î, 

Avgiv Rvwb, 

asvv 22
1

2   

s
s

vv
O 












1

2

0

2

0

8

2
2

4
 

ev, 

44

3 2
0

1

2
0 v

s
s

v











 

 

3

1ss   

 2q †ÿ‡Î, 

 Avw` †eM, v1 = 
v0

2
 

 Z¡iY,  

1

2
0

8

3

s

v
a   

 †kl †eM, v=0 

 AwZµvšÍ `~iZ¡, s=? 

 = 

3

06.0 m
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 = 0.02m 

DËi: 0.02m 

cÖkœ-9: 9.8 ms1
 †e‡M GKwU cv_i‡K Ic‡ii w`‡K wb‡ÿc Kiv nj| GwU KZ mgq ci f~c„‡ô wd‡i Avm‡e? (g= 9.8ms2) 

mgvavb: aiv hvK, 

Lvov Ic‡ii w`‡K abvZ¥K| 

f~c„‡ô wd‡i Avm‡j GKwU cv_‡ii AwZµvšÍ `~iZ¡ k~b¨ n‡e| 

aiv hvK, t mgq c‡i cv_iwU f~c„‡ô Av‡m|  

Avgiv Rvwb, 

 GLv‡b, 

 AwZµvšÍ `~iZ¡, 0h  

 Avw` †eM, 

1
0 8.9  msv  

 AwfKl©R Z¡iY, 

28.9  msg  

 mgq, ?t  

2

2

1
gttvh a   

ev, 







  21 8.9

2

1
)8.9(0 mstms t2 

ev, 00)9.48.9( 21   tttmsms   

myZivs 

12 8.9)9.4(   mstms  

 st 2  

DËi: s2  

cÖkœ-10: GKRb †jvK 48.0ms1
 †e‡M GKwU ej Lvov Ic‡ii w`‡K wb‡ÿc K‡i| ejwU KZ mgq k~‡b¨ _vK‡e Ges m‡e©v”P KZ Ic‡i 

IV‡e?  

mgvavb: Avgiv Rvwb, 

  

g

v
T 02
  

 = 
2

1

8.9

0.482




ms

ms
 

 = s8.9  

 GLv‡b, 

 Avw`‡eM, 

1
0 0.48  msv  

 AwfKl©R Z¡iY, 

28.9  msg  

 DÇqbKvj, ?T  

 m‡e©v”P D”PZv, ?max y  

2

212
0

max
8.92

)0.48(

2 






ms

ms

g

v
y  

 = m55.117   

DËi: ms 55.117;8.9  

 

cÖkœ-11: `ywU fvix e ‘̄ GKB mv‡_ Ici †_‡K †djv nj| cÖ_gwU 122.5m Ici †_‡K Ges wØZxqwU 200m Ici †_‡K| cÖ_g e ‘̄ hLb 

f~wg‡Z †cuŠ‡Q ZLb wØZxq e ‘̄i D”PZv I †eM †ei Ki| 

mgvavb: aiv hvK, Lvov Ic‡ii w`‡K abvZ¥K| GLv‡b cÖ_g e ‘̄i f~wg‡Z †ucŠQ‡Z †h mgq jvM‡e Zv wbY©q K‡i †mB mg‡q wØZxq e ‘̄i 

D”PZv I †eM Ki‡Z n‡e| 

cÖ_g e ‘̄i †ÿ‡Î wb¤œgyLx ~̀i‡Z¡i Rb¨, 
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2

0
2

1
gttvh   

ev, 
228.9

2

1
05.122 tmsm  

 

 st 5  

 cÖ_g e ‘̄i †ÿ‡Î,  

 Avw`‡eM, 00 v  

 `~iZ¡, mh 5.122  

 AwfKl©R Z¡iY, 

28.9  msg  

 mgq, ?t  

aiv hvK, wØZxq e ‘̄ G mgq f~wg †_‡K x D”PZvq _v‡K Ges G mgq †eM nq v 

wØZxq e ‘̄i †ÿ‡Î, 

2

0
2

1
gttvh   

ev, - (200m - x) = 0 – ½ × 9.8 ms-2 × (5s)2 

ev, mxm 5.122200   

 wØZxq e ‘̄i †ÿ‡Î, 

 Avw`‡eM, 00 v  

 mgq, st 5  

 †kl †eM, ?v  

 AwZµvšÍ `~iZ¡, )200( xmh   

 mx 5.77  

Ges gtvv  0  

 = sms 58.90 2  
 

 = 

149  ms  

FYvZ¥K wPý wb¤œgyLx †eM wb‡ ©̀k K‡i| 

DËi: D”PZv 77.5m, wb¤œgyLx †eM 49ms1 

 

cÖkœ-12: 44.1 m Mfxi GKwU K~‡c GKwU cv_i wbwÿß nj| K~‡ci g‡a¨ k‡ãi †eM 340ms1
 n‡j cv_i wb‡ÿ‡ci gyn~Z© †_‡K GwU 

cvwb‡Z cZ‡bi kã ïb‡Z AwZµvšÍ mgq †ei Ki| 

mgvavb: aiv hvK, Lvov Ic‡ii w`K abvZ¥K| g‡b Kwi, cv_iwU cvwb‡Z co‡Z mgq jv‡M t1 Ges cv_iwU cvwb‡Z covi kã K~‡ci 

wKbviv ch©šÍ †cuŠQ‡Z mgq jv‡M t2| 

Avgiv Rvwb, cv_i covi †ÿ‡Î, 

2

110
2

1
gttvh   

ev, 

2

1

28.9
2

1
01.44 tmsm  

 

 st 31   

 GLv‡b, 

 cv_‡ii Avw`‡eM, 00 v  

 AwfKl©R Z¡iY, 

28.9  msg  

 mgq, ?1 t  

 AwZµvšÍ `~iZ¡, mh 1.44  

k‡ãi †ÿ‡Î, kã mg‡e‡M P‡j, 

2vth   

2
1)340(1.44 tmsm  

 

 st 13.02   

 GLv‡b, 

 k‡ãi †eM, 

1340  msv  

 AwZµvšÍ `~iZ¡, mh 1.44  

 kã Avmvi mgq, ?2 t  
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  †gvU mgq, sst 13.03   

                    = s13.3  

DËi: 3.13s 

 

mgm¨v mgvav‡b cÖ‡qvRbxq mgxKiYmg~n: 

mgxKiY 

 
2

2

00

0
)cos(2

)(tan x
v

g
xy


   

 
g

v
tm

00 sin
  

 hm = 
(𝑣0 sin 𝜃0)2

2𝑔
 

 
g

v
T 00 sin2 
  

 
g

v
R 0

2
0 2sin 

  

 
g

v
Rm

2
0  

 
T




2
  

 
t

N


2
  

 
T

r
v

2
  

 rv   

 ra   

 
r

v
ra

2
2   

[MvwYwZK mgm¨vewj] 

cÖkœ-13: GKwU cvnv‡oi P~ov †_‡K GKwU ej Abyf~wgKfv‡e 40ms-1
 ª̀æwZ‡Z wb‡ÿc Kiv nj| evZv‡mi evav bv _vK‡j 3s c‡i Gi 

`ªæwZ KZ n‡e? 

mgvavb: aiv hvK, †h we›`y †_‡K ejwU wb‡ÿc Kiv nq †mwU g~jwe› ỳ Ges Lvov Ic‡ii w`‡K Y Aÿ abvZ¥K| 

Avgiv Rvwb, 

22
yx vvv   

wKš‘ tavv xxx  0  

 = 040 1 ms  

GLv‡b, 

Avw` Abyf~wgK †eM, 

1
0 40  msvx v 

Avw` Djø¤^ †eM, 00 yv  
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 = 
140 ms  

Ges tavv yyy  0
 

  = sms 38.90 2  
 

  = 

14.29  ms  

Abyf~wgK Z¡iY, 0xa  

Djø¤^ Z¡iY, 

28.9  msay  [ wb¤œgyLx] 

mgq, st 3  

`ªæwZ, ?v  

 
2121 )4.29()40(   msmsv  

  = 
2236.2494 sm  

  = 
164.49 ms  

DËi: 

164.49 ms  

 

cÖkœ-14: GKwU dzUej‡K f~wgi mv‡_ 300
 †Kv‡Y 30ms-1

 †e‡M wKK Kiv nj| 1s c‡i dzUe‡ji †e‡Mi gvb KZ?  

mgvavb: aiv hvK, †h we›`y †_‡K dzUejwU wKK Kiv nq †mwU g~jwe›`y Ges Lvov Ic‡ii w`K Y-Aÿ abvZ¥K| 

†kl †e‡Mi Abyf~wgK I Djø¤^ Dcvsk h_vµ‡g 

xv  Ges yv n‡j, 

22
yx vvv   

Avw` †e‡Mi Abyf~wgK I Djø¤^ Dcvsk h_vµ‡g 

0xv  Ges 

0yv n‡j, 

 tavv xxx 
0

 

 = tav x00 cos  

GLv‡b, 

wb‡ÿc †KvY, 

0
0 30  

Avw` †eM, 

1
0 30  msv  

mgq, st 1  

†kl †eM, ?v v 

Abyf~wgK Z¡iY, 0xa  

Djø¤^ Z¡iY, 

28.9  msay  [ wb¤œgyLx] 

 = 030cos)30( 01 ms  

 = 

198.25 ms  

Ges tavv yyy 
0

 

  = tav y00 sin  

  = smsms 18.930sin)30( 201  
 

  = 

11 8.915   msms  

  = 

12.5 ms  

 

2121 )2.5()98.25(   msmsv  

  = 

15.26 ms  

DËi: 

15.26 ms  

 

 

cÖkœ-15: Abyf~wg‡Ki mv‡_ 300
 †KvY K‡i f~c„ô †_‡K 50ms1 

 †e‡M GKwU ey‡jU †Quvov nj| ey‡jUwU 50m ~̀‡i Aew ’̄Z GKwU 

†`qvj‡K KZ D”PZvq AvNvZ Ki‡e? 
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mgvavb: aiv hvK, †h we›`y †_‡K ey‡jUwU wb‡ÿc Kiv nq †mwU g~jwe›`y Ges Lvov Ic‡ii w`‡K -Aÿ abvZ¥K| 

Avgiv Rvwb, 

  
2

2

00

0
)cos(2

)(tan x
v

g
xy


   

 = 

2

201

2
0 )50(

)30cos50(2

8.9
50)30(tan m

ms

ms
m 








 

 = m33.22  

DËi: m33.22  

GLv‡b,  

000  yx  

Avw`‡eM,

1
0 50  msv  

wb‡ÿc †KvY, 

0
0 30  

Abyf~wgK ~̀iZ¡, mx 50  

Djø¤^ `~iZ¡, ?y  

AwfKl©R Z¡iY, 

28.9  msg  

cÖkœ-16: GKwU e ‘̄‡K 40ms1
 †e‡M Abyf~wg‡Ki mv‡_ 600

 †Kv‡Y wb‡ÿc Kiv nj| wbY©q Ki: 

  (K) me©vwaK D”PZv|   

  (L) me©vwaK D”PZv IVvi mgq|  

  (M) Abyf~wgK cvjøv (N) f~wg‡Z AvNvZ Kivi mgq| 

mgvavb: aiv hvK, †h we›`y †_‡K e ‘̄wU wb‡ÿc Kiv nq †mwU g~jwe› ỳ Ges Lvov Ic‡ii w`‡K -Aÿ abvZ¥K| 

Avgiv Rvwb, 

(K) 
g

v
hm

2

)sin( 2
00 

  

  =
2

201

8.92

)60sin40(








ms

ms
 

  = m22.61  

(L) 

g

v
tm

00 sin
  

  = 
2

01

8.9

60sin40


 

ms

ms
 

  = s53.3  

(M) 

g

v
R 0

2
0 2sin 

  

GLv‡b, 

000  yx  

Avw`‡eM, 

1
0 40  msv  

wb‡ÿc †KvY, 

0
0 60  

AwfKl©R Z¡iY, 

28.9  msg  

(K) me©vwaK D”PZv, ?mh  

(L) me©vwaK D”PZv IVvi mgq, ?mt  

(M) Abyf~wgK cvjøv, ?R  

(N) f~wg‡Z AvNvZ Kivi mgq Z_v 

DÇqbKvj, ?T  

= 
2

021

8.9

120sin)40(


 

ms

ms
 

   = m39.141  

(N) s
ms

ms

g

v
T 07.7

8.9

60sin402sin2
2

01
00 







 

DËi: (K) 61.22m  (L) 3.53s (M) 141.39m  (N) 7.07 s 
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cÖkœ-17: GKwU cÖv‡mi Abyf~wgK cvjøv 48m Ges Avw` †eM 33ms1
| wb‡ÿc †KvY KZ? 

mgvavb: Avgiv Rvwb, 

g

v
R 0

2
0 2sin 

  

 
21

2

2
0

0
)33(

8.948
2sin






ms

msm

v

Rg
  

 = 43196.0  

 

0
0

0
0 8.126.252    

GLv‡b,  

Abyf~wgK cvjøv, mR 48  

Avw` †eM, 

1
0 33  msv  

wb‡ÿc †KvY, ?0   

AwfKl©R Z¡iY, 

28.9  msg  

DËi: 
08.12  

cÖkœ-18: †Kvb wbwÿß e ‘̄i †eM I Abyf~wg‡Ki mv‡_ †KvY KZ n‡j H e ‘̄wUi Abyf~wgK cvjøv 79.5m Ges wePiY Kvj 5.3s n‡e?  

mgvavb: Avgiv Rvwb, 

g

v
R 0

2
0 2sin 

 ................(1) 

Ges 

g

v
T 00 sin2 
 ..............(2) 

ev, 

0

0
sin2 

Tg
v  .............(3) 

GLv‡b, 

Abyf~wgK cvjøv, mR 5.79  

wePiYKvj, sT 3.5  

wbwÿß e ‘̄i †eM, ?0 v  

wb‡ÿc †KvY, ?0   

(1) bs mgxKi‡Y v0 Gi gvb ewm‡q, 

g

Tg
R 00

2

0

cossin2

sin2



 







   ev, 

0

0
2

sin2

cos



gT
R   

ev, 

gTgTR 2

0

0

2

0 tan2

cos

sin21 




      ev, tan𝜃0 = 

𝑇2 𝑔

2𝑅
 = 

(5.3𝑠)2×9.8 𝑚𝑠−2

2×79.5 𝑚
 

ev, 73.1tan 0   

 

0
0 60  (cÖvq) 

Avevi, 
1

0

2

0

0 30
60sin2

8.93.5

sin2







 ms
mssTg

v


 (cÖvq) 

DËi: 

01 60;30 ms  

 

cÖkœ-19: GKwU 588 N IR‡bi e ‘̄‡K 0.70 ms2
 Z¡iY w`‡Z Gi Ici KZ ej cÖ‡qvM Ki‡Z n‡e? 

mgvavb: e ‘̄i fi m n‡j, 

mgW   

ev, 
28.9

588'



ms

N

g

W
m  

e ‘̄i IRb, NW 588  

Z¡iY, 

270.0  msa  

ej, ?F  



Page 42 of 57 

 

    = kg60  

 
270.060  mskgmaF  

   = N42  

 

28.9  msg  

DËi: 42 N 

cÖkœ-20: 30 kg f‡i GKwU e ‘̄i Ici KZ ej cÖ‡qvM Ki‡j 1 wgwb‡U Gi †eM 36 km h1
 e„w× cv‡e? 

mgvavb: Avgiv Rvwb, 

Z¡iY a n‡j, 

  maF   

 = 
t

v
m


 

 = 
s

ms
kg

60

10
30

1

  

 = N5   

GLv‡b, 

fi, kgm 30  

mgq, st 60min1   

†eM e„w×, 

136  hkmv  

                 =

1
3

10
3600

1036 


ms
s

m
 

ej, ?F  

DËi: 5 N 

cÖkœ-21: MvQ †_‡K 2 kg Gi GKwU bvi‡Kj †mvRv wb‡Pi w`‡K co‡Q| evZv‡mi evav hw` 8.6 N nq, Zvn‡j bvi‡KjwUi Z¡iY KZ? 

mgvavb: awi, Lvov wb‡Pi w`K abvZ¥K| 

Avgiv Rvwb, 

maF   

akgNN )2(6.86.19   

 

25.5
2

11  ms
kg

N
a  

GLv‡b, 

bvi‡K‡ji fi, kgm 2  

bvi‡K‡ji IRb, NmskgF 6.198.92 2
1  

 

evZv‡mi evav, NF 6.82   

Z¡iY, ?a  

DËi: 
25.5 ms  

cÖkœ-22: 9.1  10-31kg f‡ii GKwU w ’̄i B‡jKUª‡bi Ici 1.610-16N ej 10-9s a‡i KvR K‡i| GB mgq †k‡l B‡jKUª‡bi †eM 

KZ n‡e wbY©q Ki| 

mgvavb: Avgiv Rvwb, e ‘̄i Z¡iY a n‡j, 

atvv  0  

wKš‘ maF   

kg

N

m

F
a

31

16

101.9

106.1







  

  = 
2141076.1  ms  

 smsv 9214 101076.10    

  = 
151076.1  ms  

GLv‡b,  

fi, kgm 31101.9   

Avw` †eM, 00 v  

ej, NF 16106.1   

mgq, st 910  

†kl †eM, ?v  
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DËi: 

151076.1  ms  

 

cÖkœ-23: 108 kmh1
 †e‡M Pjgvb GKwU Mvwoi PvjK 45.5m ~̀‡i GKwU evjK‡K †`L‡Z †c‡jb| mv‡_ mv‡_ †eªK †P‡c †`qvq 

evjKwUi 50cm mvg‡b G‡m MvwowU †_‡g †Mj| MvwowU _vg‡Z KZ mgq jvMj Ges Gi Ici KZ ej cÖhy³ ej wbY©q Ki| 

Av‡ivnxmn Mvwoi fi 1000 kg|  

mgvavb: Avgiv Rvwb, Z¡iY a n‡j, 

atvv  0  

ev, 

a

vv
t 0
 ..............(1) 

GLb, Z¡i‡Yi Rb¨ 

asvv 22
0

2   

s

vv
a

2

2
0

2 
  

   = 
2

21

10
452

)30(0 






ms

m

ms
 

GLv‡b, 

Mvwoi Avw` †eM, 

1
0 108  hkmv  

                        = 

1
3

30
3600

10108 


ms
s

m
 

†kl †eM, 0v  

AwZµvšÍ `~iZ¡, mmms 455.05.45   

Mvwoi fi, kgm 1000  

mgq, ?t  

ej, ?F  

(1) mgxKi‡Y GB gvb ewm‡q, 

 s
ms

ms
t 3

10

300
2

1











 

Avevi, 

 maF   

 = )10(1000 2 mskg  

 = N410  
FYvZ¥K wPý evav`vbKvix ej wb‡ ©̀k K‡i| 

DËi: 3s, -104N 

 

 

cÖkœ-24: 10N Gi GKwU ej 2 kg fiwewkó GKwU w ’̄i e ‘̄i Ici wµqv K‡i| hw` 4s ci e‡ji wµqv eÜ n‡h hvq, Z‡e cÖ_g †_‡K 8 

†m‡K‡Û e ‘̄wU KZ ~̀i hv‡e?  

mgvavb: ej cÖ‡qv‡Mi Rb¨ e ‘̄wU cÖ_g 4s mgZ¡i‡Y Pj‡e Ges ej cÖhy³ bv nIqvq cÖ_g 4 †m‡KÛ c‡i †h †eM n‡e †mB †eM wb‡q cieZ©x 

4 †m‡KÛ mg‡e‡M Pj‡e| 

 

 

Avgiv Rvwb, 

2

1101
2

1
attvs   

wKš‘ maF   ev, 

m

F
a   

GLv‡b, 

cÖ_g 4 †m‡K‡Ûi Rb¨ 

Avw`‡eM, 00 v  

ej, NF 10  
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25
2

10  ms
kg

N
a  

 

22

1 )4(5
2

1
0 smss  

= 40 m 

fi, kgm 2  

mgq, st 41   

`~iZ¡, ?1 s  

 

GB 4s c‡i †kl †eM v n‡j, 

  10 atvv   

 = sms 450 2  
 

 = 
120 ms   

Avgiv Rvwb, 

22 vts   

 = sms 420 1 
 

 = m80  

cieZ©x 4s Gi Rb¨ 

mg‡eM, 

120  msv  

mgq, st 42   

`~iZ¡, ?2 s  

 cÖ_g †_‡K 8 †m‡K‡Û AwZµvšÍ †gvU ~̀iZ¡; mmmsss 120804021   

DËi: m120  

 

cÖkœ-25: 10g f‡ii GKwU ey‡jU 6 kg f‡ii GKwU e› ỳK †_‡K 300 ms1
 †e‡M wbwÿß nj| e› ỳKwUi cðvr †eM KZ n‡e?  

mgvavb:  

aiv hvK, ey‡j‡Ui †e‡Mi w`‡K abvZ¥K| 

fi‡e‡Mi wbZ¨Zvi myÎ †_‡K Avgiv Rvwb, 

¸wj †Quvovi Av‡M e› ỳK I ey‡jU w ’̄i _vKvq, 

MV+mv = 0 

03001010)6( 13   mskgVkg  

ev, 

15.0  msV  

GLv‡b, 

ey‡j‡Ui fi, kggm 3101010   

e›`y‡Ki fi, kgM 6  

ey‡j‡Ui †kl †eM, 

1300  msv  

e›`y‡Ki cðvr †eM, ?V  

e›`y‡Ki †eM FYvZ¥K, A_©vr ey‡j‡Ui †eM †h w`‡K, ivB‡d‡ji †eM Zvi cðvr w`‡K| 

DËi: cðvr †eM 

15.0 ms  

cÖkœ-26: 12 kg Ges 15 kg f‡ii `ywU e ‘̄ ci¯úi wecixZ w`‡K h_vµ‡g 5 ms1 

Ges 3ms1
 †e‡M hvIqvi c‡_ G‡K Aci‡K av°v 

w`j| av°vi ci e ‘̄ `ywU GK‡Î hy³ †_‡K KZ †e‡M Pj‡e?  

mgvavb:  

aiv hvK, cÖ_g e ‘̄ †h w`‡K hvq †m w`K abvZ¥K| 

fi‡e‡Mi msiÿY m~Î †_‡K Avgiv Rvwb, 

fii vmmvmvm )( 212211   

)3(15512 11   mskgmskg  

cÖ_g e ‘̄i fi, kgm 121   

wØZxq e ‘̄i fi, kgm 152   

cÖ_g e ‘̄i Avw` †eM,

1
1 5  msv i  

wØZxq e ‘̄i Avw` †eM, 

1
2 3  msv i  
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 = 
fvkgkg )1512(   wgwjZ nIqvi ci Zv‡`i †eM, ?fv  

ev, 
115)27(  kgmsvkg f  

 
1556.0  msv f  

DËi: 

1556.0 ms  

cÖkœ-27: 70 kg f‡ii ev·‡K 500N Abyf~wgK e‡j †g‡Si Ici w`‡q Uvbv n‡”Q| ev·wU hLb P‡j ZLb ev· I †g‡Si ga¨eZ©x Nl©Y 

mnM 0.50| ev‡·i Z¡iY wbY©q Ki|  

mgvavb: Avgiv Rvwb, 

mafF k   

Avevi, 

R

fk
k   

 NRf kk 6865.0   = 343N 

 
kg

NN

m

fF
a k

70

343500 



 =2.24ms2 

DËi: 
224.2 ms  

GLv‡b, 

ev‡·i fi, kgm 70  

Z‡ji Awfjw¤̂K cÖwZwµqv= ev‡·i IRb 

 NmskgR 6868.970 2  
 

MZxq Nl©Y mnM, 50.0k  

MZxq Nl©Y ej, ?kf  

ev‡·i Ici cÖhy³ ej, NF 500  

ev‡·i Z¡iY, ?a  

cÖkœ-28: †Kvb †g‡S‡Z ’̄vwcZ 400N Gi GKwU Kv‡Vi eø‡Ki Ici Abyf~wgKfv‡e 160N ej cÖ‡qvM Ki‡j GwU Pjvi Dcµg nq| 

†g‡S I Kv‡Vi eø‡Ki ga¨eZ©x Nl©Yv¼ wbY©q Ki| 

mgvavb: Avgiv Rvwb, 

R

fS
S   

 = 

N

N

400

160
 

 = 0.4 

GLv‡b, 

Z‡ji Awfjw¤̂K cÖwZwµqv= e ‘̄i IRb 

 R= 400N 

w ’̄wZ Nl©Y ej, NfS 160  

w ’̄wZ Nl©Yv¼, ?S  

DËi: 0.4 

 

mgm¨v mgvav‡b cÖ‡qvRbxq mgxKiYmg~n: 

mgxKiY 

 t  0  

 t
f








 


2

0

0


  

 tf   0  

 
2

00
2

1
tt    
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 )(2 0

2

0

2  f  

 
2

2

1
IE   

  2muI  

 
2MKI   

  I  

 IL   

 rm
r

mv
F 2

2

  

 
rg

v2

tan   

 

 

 

  

 

[MvwYwZK mgm¨vewj] 

 

cÖkœ-29: GKwU KYv w ’̄ive ’̄v †_‡K mg‡KŠwYK Z¡i‡Y Pj‡j 1 wgwb‡U 90 †iwWqvb †KŠwYK miY nq| KYvwUi †KŠwYK Z¡iY KZ?  

mgvavb: Avgiv Rvwb, 

2

00
2

1
tt    

ev, 

2

00
2

1
tt    

ev, 

2)60(
2

1
090 srad    

GLv‡b, 

Avw` †KŠwYK †eM, 00   

mgq, st 60min1   

†KŠwYK miY, rad 900   

†KŠwYK Z¡iY, ?  

 
26060

902

s

rad







  

 

2157.0  srad  

DËi: 

2157.0 srad  

cÖkœ-30: GKwU ˆe`y¨wZK cvLv wgwb‡U 1200 evi Ny‡i| myBP eÜ Kivi 3 wgwbU ci cvLvwU eÜ n‡q †Mj| cvLvwUi †KŠwYK Z¡iY KZ? 

†_‡g hvIhvi Av‡M cvLvwU KZ evi Nyi‡e? 

mgvavb: Avgiv Rvwb, 

tf   0  

ssrad 180400 1     

 

27.0  srad  

GLv‡b, 

Avw` †KŠwYK †eM, 

1
0 min1200  rev  
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Avevi,  

t
f








 


2

0

0


  

= 

140
60

21200 


srad
s

rad



 

mgq, st 180min3   

†kl †KŠwYK †eM, 0f  

†KŠwYK Z¡iY, ?  

†KŠwYK miY, ?0   

ev, t
f








 


2

0

0


  

= revrads
srad








2

3600
3600180

2

040 1










 

 

 rev18000   

DËi: revsrad 1800;7.0 2  

cÖkœ-31: 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 rad s1
 †KŠwYK 

†e‡M Nyi‡j Gi N~Y©b MwZkw³ wbY©q Ki| 

mgvavb: Avgiv Rvwb, 

22 )1(2 mkgmrI   

= 2 kg m2 

Avevi,  

JsradmkgIE 25)5(2
2

1

2

1 2122    

DËi: Jkgm 25;2 2
 

GLv‡b, 

e ‘̄i fi, kgm 2  

N~Y©b Aÿ †_‡K ~̀iZ¡, mr 1  

RoZvi åvgK, ?I  

†KŠwYK †eM, 

15  srad  

N~Y©b MwZkw³, ?E  

cÖkœ-32: GKwU PvKvi fi 10 kg Ges PµMwZi e¨vmva© 0.5m| Gi RoZvi åvgK wbY©q Ki|  

mgvavb: Avgiv Rvwb, 

  
2MKI   

 = 
2)5.0(10 mkg   

 = 
25.2 mkg  

GLv‡b, 

fi, kgM 10  

PµMwZi e¨vmva©, mK 5.0  

RoZvi åvgK, I=? 

DËi:  
25.2 mkg  

 

cÖkœ-33: GKwU PvKvi fi 4 kg Ges PµMwZi e¨vmva© 25 cm| Gi RoZvi åvgK KZ? PvKvwU‡Z 2 rad s2
 †KŠwYK Z¡iY m„wó 

Ki‡Z KZ gv‡bi UK© cÖ‡qvM Ki‡Z n‡e?  

mgvavb: Avgiv Rvwb, 

  

2MKI   
GLv‡b,  

fi, kgM 4  
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 = 

2)25.0(4 mkg   

 = 

225.0 mkg  

Avevi,  I  

  = 

22 225.0  sradmkg  

  = mN5.0   

PµMwZi e¨vmva©, mcmK 25.025   

†KŠwYK Z¡iY, 

22  srad  

RoZvi åvgK, ?I  

UK©, ?  

DËi: mNmkg 5.0;25.0 2
 

cÖkœ-34: g½j MÖn m~h©‡K †K› ª̀ K‡i m102.28
11  e¨vmv‡a©i e„ËvKvi c‡_ Ny‡i a‡i wb‡q Gi †KŠwYK fi‡eM wbY©q Ki| g½‡ji 

fi kg106.46
23 Ges AveZ©bKvj s105.94

7 | 

mgvavb: RoZvi åvgK I Ges  †KŠwYK †eM  n‡j,  

IL   

wKš‘ 

2mrI   

Ges 

T




2
  

 

T
mrL

22  

GLv‡b, 

e„ËvKvi c‡_i e¨vmva©, mr 111028.2   

fi, kgm 231046.6   

AveZ©bKvj, sT 71094.5   

†KŠwYK fi‡eM, ?L  

     = 

1239

7

21123

1055.3
1094.5

14.32)1028.2(1046.6 



smkg

s

mkg
 

DËi: 

12391055.3  smkg  

 

cÖkœ-35: 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, 

  rmF 2  

 = 
2

224

t

rNm  
  

 = 
2

23

)3(

2)15(87.941010

s

mkg  

 

 = N74.19  

DËi: N74.19  

GLv‡b, 

fi, mgm 111010   

e¨vmva©, mr 2  

N~Y©b msL¨v, 15N  

N~Y©bKvj, st 3  

          87.92   

myZvi Uvb, ?F  
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cÖkœ-36: †ev‡ii nvB‡Wªv‡Rb cigvYyi g‡W‡j GKwU B‡jKUªb GKwU †cÖvU‡bi Pviw`‡K m105.2
11 e¨vmv‡a©i GKwU e„ËvKvi c‡_ 

16
ms102.18

  †e‡M cÖ`wÿY K‡i| B‡jKUª‡bi fi kg109.1
31  n‡j †K› ª̀gyLx e‡ji gvb KZ? 

mgvavb: Avgiv Rvwb, 

r

mv
F

2

  

 = 

m

mskg
11

21631

102.5

)1018.2(101.9







 

 = N81032.8    

DËi: N81032.8   

GLv‡b, 

e¨vmva©, mr 11102.5   

†eM, 

161018.2  msv  

fi, kgm 31101.9   

†K› ª̀gyLx ej, ?F  

 

cÖkœ-37: 75m e¨vmv‡a©i e„ËvKvi c‡_ †Kvb †gvUi mvB‡Kj Av‡ivnx KZ †e‡M Nyi‡j Djø¤^ Z‡ji mv‡_ 300
  †Kv‡Y AvbZ _vK‡eb wbY©q 

Ki|  

mgvavb: Avgiv Rvwb, 

rg

v2

tan   

tan2 rgv   

 = 

02 30tan8.975  msm  

 = 

2225.424 sm  

 

16.20  msv  

GLv‡b, 

e„ËvKvi c‡_i e¨vmva©, mr 75  

Djø¤^ Z‡ji mv‡_ Av‡ivnxi †KvY, 

030  

Av‡ivnxi †eM, ?v  

AwfKl©R Z¡iY, 

28.9  msg  

DËi: 
16.20 ms  

cÖkœ-38: GKwU wmwjÛv‡ii fi 50kg Ges 0.20m| wmwjÛviwUi A‡ÿi mv‡c‡ÿ Gi RoZvi åvgK 1.0 kg m2
| wmwjÛviwU hLb 

2ms1
 †e‡M Abyf~wgKfv‡e Mov‡Z _v‡K ZLb Zvi †gvU MwZkw³ KZ n‡e? 

mgvavb: †KŠwYK †eM  n‡j, 

 
1

1

10
20.0

2 


 srad
m

ms

r

v
  

†gvU MwZkw³ = Pjb MwZkw³ + N~Y©b MwZkw³ 

 
22

2

1

2

1
ImvK    

GLv‡b, 

fi, kgm 50  

e¨vmva©, mr 20.0  

RoZvi åvgK, 

20.1 mkgI   

†eM, 

12  msv  

†gvU MwZkw³, ?K  

 = 
21221 )10(0.1

2

1
)2(50

2

1   radskgmmskg  

 = 150J 
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DËi: 150J 

 

mgm¨v mgvav‡b cÖ‡qvRbxq mgxKiYmg~n: 

mgxKiY 

 cosFSW   

 
22

2

1

2

1
fiS kxkxW   

 
m

P
K

2

2

  

 KKKW  0  

 mghU   

 
t

W
P   

 FvP   

 [MvwYwZK mgm¨vewj] 

 

cÖkœ-39: 2N ej †Kvb wbw`©ó f‡ii e ‘̄i Ici wµqv Kivq e ‘̄wU e‡ji w`‡Ki mv‡_ 600
 †KvY Drcbœ K‡i 5m ~̀‡i m‡i †Mj| Kv‡Ri 

cwigvY wbY©q Ki| 

mgvavb: Avgiv Rvwb, 

  cosFSW   

 = 

060cos52  mN  

 = J5  

DËi: 5J 

GLv‡b,  

ej, F = 2 N 

miY, S = 5 m 

miY I e‡ji AšÍf~©³ †KvY, = 600
 

KvR, W=? 

cÖkœ-40: GKwU KYvi Dci )Nj4j6i(12F ˆˆˆ  ej cÖ‡qvM Ki‡j KYvwUi )mk2j4i(4r ˆˆˆ   miY nq| ej KZ©K 

m¤úvw`Z Kv‡Ri cwigvY wbY©q Ki|  

mgvavb: Avgiv Rvwb, 

 rFW .  

 = )mk̂2ĵ4î)N.(4ĵ4ĵ6î(12   

 = )2(44)6(412 mNmNmN   

 = JJJ 82448   

GLv‡b, 

ej, )Nĵ4ĵ6î(12F   

miY, )mk̂2ĵ4î(4r   

KvR, ?W  

 = 16 J 

DËi: 16 J 

 

cÖkœ-41: 100 kg f‡ii GKwU e ‘̄i fi‡eM 200 kg ms1
 n‡j Gi MwZ kw³ †ei Ki| 

mgvavb: Avgiv Rvwb, 
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m

p
K

2

2

  

 = 

kg

mskg

1002

)200( 21





 

 JK 200  

GLv‡b, 

fi, kgm 100  

fi‡eM, 

1200  mskgp  

MwZkw³, ?K  

DËi: 200 J 

 

cÖkœ-42: GKwU wbDUª‡bi fi 1.6710-27kg Ges GwU 4104 ms1
 †e‡M MwZkxj| Gi MwZ kw³ KZ? 

 
mgvavb: Avgiv Rvwb, 

MwZ kw³, 

2

2

1
mvK   

= 

21427 )104(1067.1
2

1   mskg  

GLv‡b, 

wbDUª‡bi fi, kgm 271067.1   

wbDUª‡bi †eM, 

14104  msv  

= J191036.13   

DËi: J191036.13   

 

cÖkœ-43: GKwU ivB‡d‡ji ¸wj GKwU Z³v‡K †Kej †f` Ki‡Z cv‡i| hw` ¸wji †eM cuvP¸Y Kiv nq Z‡e Abyiƒc KqwU Z³v †f` 

Ki‡Z cvi‡e?  

mgvavb: g‡b Kwi, ¸wji fi, m Ges ¸wji †eM, v 

 GKwU Z³v †f` Ki‡Z cÖ‡qvRbxq MwZ kw³, K1 

 
2

1
2

1
mvK   

†eM wZb¸Y Kiv n‡j aiv hvK, MwZ kw³ K2 n‡e, 

  2525
2

1
2525

2

1
)5(

2

1
1

222
2 KmvvmvmK  GKwU Z³v †f` Kivi Rb¨ cÖ‡qvRbxq MwZ 

kw³| 

 †eM cuvP¸Y n‡j ¸wjwU Abyiƒc 25wU Z³v †f` Ki‡Z cvi‡e| 

 

cÖkœ-44: 14 g f‡ii GKwU ivB‡d‡ji ¸wj 3.6ms1 

†e‡M 0.21 m cyiæ GKwU Kv‡Vi ¸wo †Kej †f` Ki‡Z cv‡i| evav`vbKvix 

e‡ji gvb †ei Ki| 

mgvavb: Avgiv Rvwb, K…Z KvR 

W n‡j 

W= K 

ev, 

2

0

2

2

1

2

1
mvmvW   

ev, )(
2

1 2

0

2 vvmFS   

GLv‡b, 

fi, kggm 3101414   

Avw` †eM, 

1
0 6.3  msv  

†kl †eM, 0v  

miY, mS 21.0  
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ev, 

S

vvm
F

2

)( 2
0

2 
  

ej, ?F  

    = 

m

mskg

21.02

])6.3(0[1014 213



 

 

    = N432.0  

DËi: N432.0  

 

cÖkœ-45: 5 kg f‡ii †Kvb e ‘̄‡K KZ DuPz †_‡K †dj‡j Gi MwZ kw³ 27 kmh1
 †e‡M Pjgvb 2000 kg jixi MwZ kw³i mgvb 

n‡e? 

mgvavb: jixi MwZ kw³, 

2
1

2

1
MvK   

 = 

21)5.7(2000
2

1  mskg  

e ‘̄i MwZ kw³ = m¤úbœ KvR 

mghK 2  

 = hmskg  28.95  

GLv‡b, 

jixi fi, kgM 2000  

jixi †eM, 

127  kmhv  

                 = 

1
3

5.7
3600

1027 


ms
s

m
 

e ‘̄i fi, m= 5 kg 

D”PZv, h=? 

GLb cÖkœvbymv‡i, e ‘̄i MwZ kw³ = jixi MwZ kw³ 

 12 KK   

212 )5.7(2000
2

1
8.95   mskghmskg  

 mh 96.1147  

DËi: m96.1147  

cÖkœ-46: 64m DuPz ’̄vb n‡Z 0.5 kg f‡ii GKwU e ‘̄‡K Lvov wb‡P †d‡j †`Iqv nj| f~wg ¯úk© Kivi gyn~‡Z© e ‘̄wUi MwZkw³ †ei Ki| 

g=9.8ms1
|  

mgvavb: Avgiv Rvwb, 

h D”PZv †_‡K cošÍ †Kvb e ‘̄i f~wg ¯úk© Kivi g~n~‡Z© 

MwZkw³ = h D”PZvq w ’̄wZkw³ 

 MwZkw³, mghmv 2

2

1
 

 = 

28.9645.0  msm  

 = J6.313  

GLv‡b, 

fi, kgm 5.0  

D”PZv, mh 64  

        

28.9  msg  

MwZkw³ = ? 

DËi: J6.313  

cÖkœ-47: 0.50 kg f‡ii GKwU †evgv f~wg n‡Z 1 km DuPz‡Z Aew ’̄Z GKwU wegvb †_‡K †d‡j †`qv nj| f~wg ¯úk© Kivi c~e©gyn~‡Z© Gi 

MwZ kw³ †ei Ki|  

mgvavb: Avgiv Rvwb, 
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f~wg ¯úk© Kivi c~e© gyn~‡Z© †eM v n‡j 

2

2

1
mvK   

wKš‘ asvv 22
0

2   

GLv‡b, 

fi, kgm 50,0  

D”PZv, mkmh 3101   

MwZ kw³, ?K  

GLv‡b, Avw`‡eM, 00 v  

Z¡iY, AwfKl©R Z¡iY, 

28.9  msg  

miY, S= D”PZv h= 103m 

 mmsv 322 108.920  
 

     = 
2219600 sm  

 
22196005.0

2

1  smkgK  

    = J4900  

DËi: 4900J 

 

cÖkœ-48: 30m D”PZv †_‡K GKwU e ‘̄‡K webv evavq co‡Z w`‡i †Kv_vq Gi MwZ kw³ wefe kw³i wØ¸Y n‡e?     

mgvavb: g‡b Kwi, e ‘̄i fi= m Ges e ‘̄i †gvU D”PZv, h=30m 

aiv hvK, f~wg †_‡K x D”PZvq MwZ kw³ wefe kw³i wØ¸Y n‡e| 

x D”PZvq e ‘̄i wefe kw³, U=mgx wØ¸Y n‡e| 

 x D”PZvq e ‘̄i MwZ kw³, K=2U=2 mgx 

h D”PZvq †gvU kw³ Z_v wefe kw³, E=mgh 

GLb kw³i wbZ¨Zv m~Îvbymv‡i x D”PZvq 

 EUK   

mghmgxmgx 2  

ev, hx 3  ev, m
mh

x 10
3

30

3
  

DËi: 10m 

cÖkœ-49: 74.6 kg f‡ii GKRb †jvK cÖwZwU 25cm DuPz wmuwo 10s G DV‡Z cv‡ib| Zvi ÿgZv KZ? 

mgvavb: Avgiv Rvwb, 

K…ZKvR W n‡j, 

  

t

FS

t

W
P   

 = 

s

mN

10

508.731 
 

P= 365.54W 

DËi: 365.54W 

GLv‡b, 

†jv‡Ki fi, kgm 6.74  

ej, F= †jvKwUi IRb= 

28.96.74  mskgmg  

                                   = N08.731  

miY, S = D”PZv = mcmcm 55002520   

mgq,  t=10s 

ÿgZv, P=? 

 

cÖkœ-50: 270kg f‡ii GKwU †evSv GKwU †µ‡bi mvnv‡h¨ 0.1ms-1
 †e‡M DVv‡Z n‡j †µ‡bi ÿgZv KZ?  

mgvavb: Avgiv Rvwb, 
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  FvP   

 = 

11.02646  msN  

 = W6.264  

DËi: W6.264  

GLv‡b, 

†evSvi fi, kgm 270  

ej, F= †evSvi IRb 

   = 

28.9270  mskgmg  

   = 2646N 

†eM, v= 0.1ms-1 

ÿgZv, P=? 

cÖkœ-51: GKwU wjd&‡Ui †Kej& wjd&wU‡K 0.75ms1
 mg ª̀æwZ‡Z Ic‡i Zzj‡Z cv‡i| †Kej&wU 23 kW ÿgZv cÖ‡qvM Ki‡j †Kej& Gi 

Uvb †ei Ki| 

mgvavb: Avgiv Rvwb, 

FvP   

 

v

P
F   

 = 
1

3

75.0

1023




ms

W
  

GLv‡b, 

†eM, 

175.0  msv  

ÿgZv, WkWP 3102323   

ej ev Uvb, ?F  

 = N31067.30   

DËi: N31067.30   

 

 

 

 

 

 

cÖkœ-52: GKwU `vjv‡bi Qv‡`i mv‡_ jvMvb 5m j¤̂v GKwU gB Abyf~wg‡Ki mv‡_ 300
 †KvY K‡i Av‡Q| 60kg f‡ii GK e¨w³ 20 kg 

f‡ii †evSv wb‡q 10 †m‡K‡Û Qv‡` I‡Vb| Zvi Ak¦ÿgZv †ei Ki| 

mgvavb: Avgiv Rvwb, 

t

W
P   

wKš‘ KvR, cosFSW   

  = 

060cos5784  mN  

  = 

2

1
5784  mN  

  = 1960J 

 WP
10

1960
  

GLv‡b, 

ej, F = e¨w³i IRb + †evSvi IRb 

    = 

28.9)2060( mskgkg   

    = N784  

miY, mS 5  

ej I mi‡Yi AšÍf~©³ †KvY,  

 = gB I Djø‡¤^i AšÍf~©³ †KvY 

 = 

000 603090   

mgq, t=10s 



Page 55 of 57 

 

 = W196  ÿgZv, P= ? 

 = ..
746

196
PH  

 = 0.26 H.P. 

DËi: 0.26 H.P. 

 

cÖkœ-53: †Kvb Kzqv †_‡K 20m Ic‡i cvwb †Zvjvi Rb¨ 6 kW Gi GKwU cv¤ú e¨envi Kiv n‡”Q| cv‡¤úi `ÿZv 88.2% n‡j cÖwZ 

wgwb‡U KZ wjUvi cvwb †Zvjv hv‡e?  

mgvavb: Avgiv Rvwb, 

cv‡¤úi Kvh©Ki ÿgZv, 

  '
100

2.88
PP   

 = W3106
100

2.88
  

 = W5292   

GLv‡b, 

cv‡¤úi ÿgZv, WkWP 31066'   

`ÿZv,  = 88.2% 

miY, h= 20m 

mgq, t=1 min = 60s 

cvwbi AvqZb, v=? 

Avevi, 

t

mgh

t

Fh

t

W
P   

 kg
mms

sW

gh

Pt
m 1620

208.9

605292
2








 

†h‡nZz 1kg cvwbi AvqZb 1 litre 

 cvwbi AvqZb, v= 1620 litre 

DËi: 1620 litre 

 

cÖkœ-54: 100 m Mfxi GKwU Kzqv †_‡K BwÄ‡bi mvnv‡h¨ cÖwZ wgwb‡U 1000 kg cvwb DVv‡bv nq| hw` BwÄbwUi ÿgZv 42% bó 

nq, Zvn‡j Gi Ak¦ÿgZv KZ?  

mgvavb: Avgiv Rvwb, 

K…Z KvR W n‡j, 

Kvh©Ki ÿgZv, 

 
t

Fh

t

W
P   

 = 
t

mgh
 

 = 
s

mmskg

60

1008.91000 2  

 

 = W41063.1   

cvwbi fi, kgm 1000  

miY, mh 100  

mgq, st 60min1   

BwÄ‡bi ÿgZv, ?'P  

BwÄ‡bi Kvh©Ki ÿgZv, 'PP  Gi (100-42)% 

                       ev, %58  

               = '59.0'
100

58
PP   

AwfKl©R Z¡iY, 

28.9  msg  

Avevi, PP '58.0  
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ev, WP 41063.1'59.0   

 

DËi:  

 

cÖkœ-55: 20m DuPz GKwU `vjv‡bi Qv` †_‡K m f‡ii GKwU †Uwbm ej Mwo‡q gvwU‡Z c‡o| ejwU hLb f~wg ¯úk© K‡i ZLb Gi †eM 

22ms-1
| ejwU Qv` Z¨vM Kivi gyn~‡Z© KZ †e‡M Movw”Qj| (kw³i msiÿYkxjZv bxwZ e¨envi Ki|) 

mgvavb: kw³i msiÿYkxjZv bxwZ †_‡K Avgiv Rvwb, 

ffii UKUK   

0
2

1

2

1 22  fi mvmghmv  

ev, 

22

2

1

2

1
fi vghv    

GLv‡b, 

Qv‡`i D”PZv, mh 20  

†kl †eM, 

122  msv f  

Avw` †eM, ?iv  

ev, 
2122 )22(

2

1
208.9

2

1   msmmsvi  

ev, 

22222 242196
2

1   smsmvi  

ev, 

222 46
2

1  smvi  

 

222 92  smvi  

159.9  msvi  

DËi: 

159.9 ms  

 

 

 

 

 

cÖkœ-56: 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

W
P   

wKš‘ KvR, W=Fh 

GLv‡b F n‡”Q cvwbi IRb, 

F=mg 

wKš‘ m n‡”Q Kzqvi cvwbi fi| 

cvwbi NbZ¡  Ges AvqZb V n‡j, 

m= V 

wKš‘ cvwbi AvqZb n‡”Q Kzqvi AvqZb| 

GLv‡b, 

Kzqvi MfxiZv, mt 10  

Kzqvi e¨vm, md 4  

 Kzqvi e¨vmva©, mr 2  

mgq, st 12006020.min20   

cvwb IVv‡bvi Kvh©Ki ev Mo D”PZv, 

 m
m

h 5
2

100
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ÿgZv, ?P  

 2rV   

myZivs 

t

ghtr

t

ghV

t

mgh

t

Fh

t

W
P

 2

  

  = 

s

mmsmkgmm

1200

58.91010)2(14.3 2332  

 

  = PHPHW .87.6..
749

67.5128
67.5128   

DËi: ..87.6 PH
 

 

 


