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cÖm½ : wbDU‡bi F = ma m~‡Îi h_v_©Zv  
 

†gv. AvwkK wmÏxK 

Avmgvwbqv `woKvw›`, wZZvm, Kzwgj�v 
 

f~wgKv 
w ’̄i e ‘̄‡K MwZkxj wKsev MwZkxj e ‘̄‡K w ’̄i Ki‡Z A_ev MwZkxj e ‘̄i †eM 
n«vm-e„w× Ki‡Z ej cÖ‡qvM Ki‡Z nq| A_©vr ej GKwU evwn¨K KviY hvnv e ‘̄i 
w¯’wZ wKsev MZxq Ae¯’vi Z_v RoZvi cwieZ©‡b cÖhy³ nIqv Avek¨K| ejwe`¨v 
c`v_©weÁvb Z_v mgMÖ †fŠZ weÁv‡bi wfwË| mKj RoZvi cwieZ©‡bi wbqvgK 
ej wbY©‡q h_v_© m~‡Îi Avewk¨KZv Ab¯^xKvh©| Av‡jvP¨ cÖe‡Ü D`NvwUZ n‡eÑ 
ej wbY©‡q wbDU‡bi wØZxq m~Î (F = ma) Î“wUc~Y©| †mB mv‡_ cÖwZcv`b Kie 
e‡ji cÖ¯—vweZ ms‡kvwaZ bZzb m~Î| AZtci Î“wUi KviY AbymÜvb KieÑ 
wbDU‡bi gZ cÖwZfv †Kb KvbvMwj‡Z Xy‡K †M‡jb| cwi‡k‡l G hver Î“wUi 
welqwU kZkZ eQi ARmª †gavexi †Pv‡L ayjv w`‡q NvcwU †g‡i _vK‡Z cvij 
wKfv‡e Ñ †m wel‡qI Av‡jvKcvZ Kiv n‡e| 
 
HwZnvwmK cUf~wg 

ejwe`¨vi AMÖ̀ ~Z wn‡m‡e AvwK©wgwWm, M¨vwjwjI Gi bvg Avm‡e, Z_vwc GwU 
c~Y©Zv jvf K‡i Amvgvb¨ Ávb wcqvmx m¨vi AvBR¨vK wbDU‡bi nv‡Z| wZwb e‡ji 
bxwZmg~n mymsNwVZ K‡i wZbwU m~ÎvKv‡i 1687 mv‡j Zvi Agi MÖš’ 
ÒwcÖwÝwcqvÓ-†Z cÖKvk K‡ib| GZ`m‡Ë¡I mweb‡q cÖ¯—ve ivLwQ wØZxq m~ÎwU  
(F = ma) Î“wUc~Y© I ej wbY©‡q h_v_© bq| hv‡nvK, ejwe`¨vi g~j wfwË 
wbDU‡bi m~Î m¤ú‡K© cÖkœ †Zvjv D™¢U cÖjvc fve‡Z cv‡ib| wKš‘ `„pZvi mv‡_ 
ej‡Z PvB Ñ †KvbwU h_v_© wbi‡c¶ wePvi- -we‡k l‡YB Zv cÖZxqgvb n‡e| 
 
wbDU‡bi wØZxq m~Î 

Òe¯‘i fi‡e‡Mi cwieZ©‡bi nvi cÖhy³ e‡ji mgvbycvwZK|Ó 

F = ma cÖwZcv`b : g‡b Kwi m f‡ii †Kvb e ‘̄i Avw`‡eM u. e¯‘wU‡Z F ej 
cÖhy³ nIqvq t mgq ci †eM nj v.  

  fi‡e‡Mi cwieZ©b = mv – mu 

  fi‡e‡Mi cwieZ©‡bi nvi = 
mv – mu

t  

= 
m(v – u)

t  = ma      [†h‡nZz a = 
v – u

t  ] 

GLb, wbDU‡bi wØZxq m~Îvbymv‡i, 

       F  ma 

ev    F = kma 

GLv‡b k mgvbycvwZK aª“eK| Gi gvb ivwk¸wji GK‡Ki Dci wbf©ikxj| Gm. 
AvB. c×wZ‡Z e‡ji GK‡Ki msÁv Ggbfv‡e †`Iqv nq hv‡Z k = 1 ùvovq| 
hLb, m = 1kg, a = 1ms–2 ZLb F = 1N ai‡j k = 1 eje| 

AZGe F = k  ma 

      F = ma 

Î“wU D`NvUb 

ej cÖ‡qv‡M e¯‘i Z¡iY wb‡gœv³fv‡e n‡Z cv‡i: 

 e ‘̄ mylg Z¡iYkxj n‡Z cv‡i   —— ˆewkó¨ (i) 

 e ‘̄ Amg Z¡iYkxj n‡Z cv‡i  —— ˆewkó¨ (ii) 

ej wbY©‡qi m~Î wn‡m‡e F = ma Gi mdjZv wbf©i Ki‡e Dfq ˆewkó¨ Z_v 
me©ve ’̄vq RoZvi cwieZ©‡b ej wbY©‡qi mvg_©̈ i Dci| 

ˆewkó¨ (i) -we‡k lY: GKwU e ‘̄ w ’̄i Ae ’̄v †_‡K 10ms–2 mylg Z¡iYkxj| Gi 
Avw`‡eM u = 0ms–1, Z¡iY a = 10ms–2, MwZKvj t = 5 sec, †kl‡eM  
v = 50ms–1 

cÖkœ nj Ñ w ’̄i Ae ’̄v †_‡K 50ms–1 †eM AR©‡b KZ ej jvMj? 
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  [m = 1 GKK a‡i] (i) 

Avevi, e ‘̄wU w ’̄i Ae ’̄v †_‡K 10ms–2 mylg Z¡iYkxj| Gi u = 0ms–1,  
a = 10ms–2, t = 7 sec, v = 70ms–1 

cÖkœ njÑ w ’̄i Ae ’̄v †_‡K 70ms–1 †eM AR©‡b KZ ej jvMj? 
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  [m = 1 GKK a‡i] (ii) 

wK e¨vcvi! (i) I (ii) bs †_‡K †`Lv hv‡”Q e ‘̄‡K w ’̄ive ’̄v †_‡K 50ms–1 †eM 
AR©‡b hv ej jvM‡e, 70ms–1 †eM AR©‡b mgvb ej jvM‡e| 

GUv n‡Z cv‡i bv| A_©vr m~ÎwU‡Z m‡›`n Av‡Q| 

Avm‡j F = ma m~Î w`‡q mylg Z¡iYkxj e ‘̄i Avw`‡eM †_‡K †kl †eM ev P~ovš— 
†eM AR©‡b cÖhy³ ej wbY©q m¤¢e bq Ñ GUvB cÖZxqgvb nj| 

ˆewkó¨ (ii) -we‡k lY: GKwU e ‘̄ w ’̄i Ae ’̄v †_‡K Amg Z¡iYkxj| Gi Avw`‡eM  
u = 0ms–1, 1g †m‡K‡Û †eM v = 10ms–1, 2q †m‡K‡Û †eM v2 = 40ms–1, 3q 
†m‡K‡Û †eM v3 = 70ms–1, 4_© †m‡K‡Û †eM v4 = 80ms–1 Ges 5g †m‡K‡Û 
†eM  v5 = 100ms–1| 

cÖkœ njÑ w ’̄i Ae ’̄v †_‡K 100 ms–1 †eM AR©‡b KZ ej jvMj? 
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  [m = 1 GKK a‡i] (iii) 

Avevi, w ’̄i Ae ’̄v †_‡K 40ms–1 †eM AR©‡b KZ ej jvMj?  
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  [m = 1 GKK a‡i] (iv) 

(iii) I (iv) bs †_‡K †`Lv hv‡”Q w ’̄ive ’̄v †_‡K 100ms–1 †eM AR©‡b hv ej 
jvM‡e, 40ms–1 †eM AR©‡b Zv-B jvM‡e| 

GUv n‡Z cv‡i bv| AZGe cÖZxqgvb nj Amg Z¡iYkxj e¯‘i †¶‡Î ej wbY©‡q  

F = ma mg_©b‡hvM¨ bq| Avm‡j F = ma Gi a = 
v – u

t  ivwkwU ïaygvÎ mylg 

Z¡i‡Yi †¶‡Î cÖ‡hvR¨| 
 
KwZcq ch©‡e¶Y  

ch©‡e¶Y 1: ˆewkó¨ (i) -Gi we‡k lY †_‡K †`Lv hvq e¯‘ hLb mylg Z¡iYkxj 
†m‡¶‡Î Avw`‡eM †_‡K †kl †eM AR©‡b †gvU KZ ej jvMj Zv wbY©‡q F = ma 
m~Î A¶g| Avgiv †`‡LwQ G m~Î wb‡ ©̀k K‡i w ’̄ive ’̄v †_‡K 10 ms–2 Z¡i‡Y  
50 ms–1 †eM AR©‡b †h ej jvM‡e 70 ms–1 †eM AR©‡b GKB ej jvM‡e hv GB 
m~‡Îi h_v_©Zv cÖkœwe× K‡i| 

Z‡e mylg Z¡iYkxj e ‘̄i ỳBwU μwgK †m‡K‡Ûi †e‡Mi cwieZ©‡b cÖhy³ ej  
F = ma m~Î †_‡K wbY©q Kiv hvq| †hgb 1g †m‡K‡Û 10ms–1 †eM †_‡K 2q 
†m‡K‡Û 20ms–1 †eM AR©‡b KZ ej jvM‡e Zv G m~Î †_‡K cvIqv †h‡Z cv‡i| 

ch©‡e¶Y 2: Amg Z¡iYkxj e ‘̄i †¶‡Î F = ma m~Î ej wbY©‡q cy‡ivcywi e¨_©Zvq 

ch©ewmZ nq| Gi KviY F = ma Gi a = 
v – u

t  ev v = u + at m~Î ïaygvÎ mylg 

Z¡iYkxj e ‘̄i Rb¨B cÖ‡hvR¨| Avi ZvB Amg Z¡iYkxj e ‘̄i †¶‡Î Avw`‡eM 
†_‡K †kl †eM AR©‡b KZ ej jvMj Zv wbY©‡q G m~Î †hgb AKvh©Ki †Zgwb ỳwU 
μwgK †m‡K‡Û †e‡Mi cwieZ©‡b cÖhy³ ej wbY©‡q G m~Î Dc‡hvMx bq| 

D`vniY ^̄iƒc, w ’̄ive ’̄v †_‡K Amg Z¡iYkxj GKwU e¯‘i Avw`‡eM  u = 0ms–1, 
1g †m‡K‡Û †eM v1 = 10ms–1, 2q †m‡K‡Û †eM v2 = 40ms–1, 3q †m‡K‡Û †eM  
v3 = 70ms–1, 4_© †m‡K‡Û †eM v4 = 80ms–1 Ges 5g †m‡K‡Û †eM   
v5 = 100ms–1| GgZve ’̄vq w ’̄ive ’̄v †_‡K 100ms–1 †eM AR©‡b KZ ej jvMj 
Zv F = ma m~Î wbY©‡q A¶g| 

†Zgwbfv‡e 1g †m‡K‡Û v1 = 10ms–1 †eM †_‡K 2q †m‡K‡Û v2 = 40ms–1 †eM 
AR©‡b KZ ej jvMj ZvI G m~Î wbY©‡q mg_© bq| 
 

Î“wUi KviY AbymÜvb 

F = ma m~‡Îi a ivwki ˆewkó nj: 

1.  GwU mylg ïaygvÎ mylg Z¡iYkxj e ‘̄i Rb¨ cÖ‡hvR¨| 

2.  GwU ỳwU μwgK †e‡Mi cwieZ©‡bi gvb wb‡ ©̀k K‡i|  

AZGe G m~Î ØvivÑ 

1.  mylg Z¡iYkxj e ‘̄i ỳwU μwgK †e‡Mi cwieZ©‡b ej wbY©q m¤¢e, Avw`‡eM 
†_‡K †kl‡eM ev P~ovš—‡e‡M DËi‡Y KZ ej e¨envh© Zv wbY©q m¤¢e bq| 

2.  Amg Z¡iYkxj e¯‘i †¶‡Î Avw`‡eM †_‡K †kl †e‡M †cŠQv‡bv Ges ỳwU 
μwgK †e‡Mi cwieZ©‡b cÖhy³ ej †KvbwU wbY©q m¤¢e bq| 

ej (F) wbY©‡qi m~Î D™¢ve‡bi mgq AwZ¸i“Z¡c~Y© G welq¸wj we‡ePbvq Avbv 
nqwb bZzev †PvL Gwo‡q wM‡q‡Q| dj¯^iƒc hv nIqvi ZvB n‡q‡Q| 

e‡ji bZzb m~Î 

G ch©v‡q Avgiv cÖZ¨¶ Kie ej wbY©‡qi bZzb m~Î †hwU mylg wKsev Amg 
Z¡iYkxj †h‡Kvb RoZvi cwieZ©‡b ej wbY©‡q m¶g|  
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m~Î: Òe¯‘i fi‡e‡Mi cwieZ©b cÖhy³ e‡ji mgvbycvwZKÓ| 

G m~Îvbymv‡i, ej F = mv      [v = †e‡Mi cwieZ©b] 

F = mv    m¤úK© cÖwZcv`b: 

g‡b Kwi, m f‡ii GKwU e ‘̄i Avw` fi‡eM mu| e¯‘‡Z F ej cÖhy³ nIqvq 
fi‡eM nj mv. 

 fi‡e‡Mi cwieZ©b = mv – mu 

= m(v – u) 

= mv 

e‡ji bZzb m~Îvbymv‡i, 

      F  mv 

ev   F = kmv 

GLv‡b k mgvbycvwZK aª“eK| Gi gvb ivwk¸wji GK‡Ki Dci wbf©ikxj| Gm. 
AvB. c×wZ‡Z e‡ji GK‡Ki msÁv Ggbfv‡e †`Iqv nq hv‡Z k = 1 nq| hLb 
m = 1 kg, v = 1 ms–1 ZLb F = 1N ai‡j k = 1 nq| 

A_©vr †h ej 1 kg f‡ii e ‘̄i Dci wμqv K‡i 1 ms–1 †eM e„w×/n«vm NUvq Zv‡K 
1N ej e‡j|  

AZGe, F = 1  mv 

 F = mv (Proved) 

bZzb m~‡Îi h_v_©Zv Ae‡jvKb 

G ch©v‡q Avgiv †`Le mylg wKsev Amg Z¡iYkxj e¯‘i mKj RoZvi cwieZ©‡b 
ej wbY©‡q e‡ji bZzb m~Î mvdj¨ jvf K‡i| 

e¯‘ hLb mylg Z¡iYkxj 

Part 1. GKwU e ‘̄ w ’̄ive ’̄v †_‡K 10ms–1 mylg Z¡iYkxj| Dnvi Avw`‡eM  
u = 0ms–1, Z¡iY a = 10ms–2, MwZKvj t = 5 sec Ges †kl †eM v = 50 ms–1  

cÖkœ nj, w ’̄ive ’̄v †_‡K 50 ms–1 †eM AR©‡b KZ ej jvMj? 

F = mv = m(v – u) = 1(50 – 0) = 50 N 

Avevi GKB e ‘̄i u = 0ms–1, a = 10ms–1, t = 7 sec Ges †kl †eM v = 70ms–1 

cÖkœ nj, w ’̄ive ’̄v †_‡K 70ms–1  †eM AR©‡b KZ ej jvMj? 

F = mv = m(v – u) = 1(70 – 0) = 70 N 

 mylg Z¡iYkxj e¯‘i Avw`‡eM †_‡K †kl ev P~ovš— †eM AR©‡b cÖhy³ ej 
wbY©‡q F = mv  m~Î m¶g|  

Part 2. GLb †`Le ỳwU μwgK †m‡K‡Û †e‡Mi cwieZ©b cÖhy³ ej wbY©‡qI D³ 
mgxKiY mg_©: 

1g †m‡K‡Û v1 = 10ms–1 †eM †_‡K 2q †m‡K‡Û v2 = 20ms–1 †eM AR©‡b cÖhy³ 
ej: 

F = mv = m(v2 – v1) = 1(20 – 10) = 10 N 

AZGe, mylg Z¡iYkxj e ‘̄i mKj RoZvi cwieZ©‡b cÖhy³ ej wbY©‡q mv m~Î 
mvdj¨ jvf K‡i| 

e ‘̄ hLb Amg Z¡iYkxj 

Part 1. w ’̄i Ae ’̄v †_‡K Amg Z¡iYkxj GKwU e ‘̄i Avw`‡eM u = 0ms–1, 1g 
†m‡K‡Û †eM v1 = 10ms–1, 2q †m‡K‡Û †eM v2 = 40ms–1, 3q †m‡K‡Û †eM  v3 
= 70ms–1, 4_© †m‡K‡Û v4 = 40ms–1 Ges 5g †m‡K‡Û v5 = 100ms–1|  

cÖkœ nj, w ’̄ive ’̄v †_‡K 100ms–1 †eM AR©‡b KZ ej jvMj? 

F = mv = m(v – u) = 1(100 – 0) = 100 N 

Avevi, GKB e ‘̄i 40 ms–1 †eM AR©‡b KZ ej jvMj? 

F = mv = m(v2 – u) = 1(40 – 0) = 40 N 

 Amg Z¡iYkxj e¯‘i †¶‡Î Avw`‡eM †_‡K †kl †eM ev P~ovš— †eM wbY©‡q 
bZzb m~Î mvdj¨ jvf K‡i| 

Part 2. Amg Z¡iYkxj e ‘̄i ỳwU μwgK †e‡Mi cwieZ©‡b ej wbY©‡qI bZzb m~Î 
m¶g: 

u = 0 ms–1 †_‡K v1 = 10 ms–1 †e‡M DËi‡Y cÖhy³ ej-  

F = mv = m(v1 – u) = 1(10 – 0) = 10N 

Abyiƒcfv‡e, v1 = 10ms–1 †_‡K v2 = 40 ms–1 †e‡M DËi‡Y cÖhy³ ej- 

F = mv = m(v2 – v1) = 1(40 – 10) = 30N 
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AZGe, mylg wKsev Amg Z¡iYkxj e¯‘i mKj RoZvi cwieZ©‡b ej wbY©‡q  
F = mv  m~Î mvdj¨ jvf K‡i| 
 
Dcmsnvi 

RoZvi cwieZ©‡bi KviY wnmv‡e e‡ji aviYv cÖwZôv, m~Î cÖ`vb, wPivqZ 
-ejwe`¨vi m„Rb BZ¨vw` Kg© wbDU‡bi nv‡Z nq Ñ hv H hy‡M wec e NUvq Ges 

e„nr AR©b e‡j we‡ewPZ nq| Avi ZvB ej wbY©‡qi kZfvM h_v_© m~‡Îi 
Avewk¨KZv gvbyl we¯§„Z nq| †h‡nZz G m~Î AvswkK mvdj¨ (mylg Z¡i‡Yi †¶‡Î 
μwgK †e‡Mi cwieZ©‡b ej wbY©‡q) jvf K‡i ZvB GwU Kv‡ji AveZ©‡b cÖwZôv 
†c‡q hvq| wbDUbxq cÖfve-cÖwZcwË Gi †cQ‡b KviY n‡Z cv‡i| hv‡nvK Avgiv 
wbi‡c¶ wePvi- -we‡k lY KieÑ†Mvovwg bq| m‡Z¨i gy‡LvgywL n‡Z Avgv‡`i wØav 
_vKvi K_v bq| 

 

[G †jLvi mvims‡¶c †jLK Zz‡j ai‡j wKQz weÁ gnj †jLvq fyj i‡q †M‡Q e‡j Rvwb‡q‡Qb| Avkv 
Kwi †jLK mZK©Zv Aej¤^b Ki‡eb| AbeavbZvekZt GUv cÖKv‡ki Rb¨ Avgiv LyeB ỳtwLZ|] 
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