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w ’̄wZwe`¨v 

(Statics) 
 
f‚wgKv: c„w_ex c„‡ô Avgiv Avgv‡`I Pvwiw`‡K bvbv ai‡bi e¯‘ †`L‡Z cvB hvi †KvbwU w¯’i Avevi †KvbwU 

MwZkxj| w¯’i Ges MwZkxj GB `yBwU Ae¯’v‡K h_vµ‡g e¯‘i Ro Ae¯’v Ges MwZkxj Ae¯’v ejv nq| MwYZ 

kv‡¯¿i †h kvLvq e¯‘i w¯’i Ae¯’v ev MwZkxj Ae¯’v Ges Zv‡`i ˆewkó¨ wb‡q Av‡jvPbv Kiv nqZv ‡Kej we`¨v ev 

ejweÁvb (Mechanics) ejv nq| ej we`¨v Avevi `yBwU kvLvq wef³, GKwU w¯’wZwe`¨v (Statics) Ges AciwU 

MwZwe`¨v (Dynamics) | eZ©gvb BDwb‡U w¯’wZwe`¨v wb‡q Av‡jvPbv Kiv n‡e| 

 

 

BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb - 

 ejwe`¨vi cÖv_wgK aviYv I e‡ji wµqvwe›`yi ¯’vbvšÍiwewa eY©bv Ki‡Z cvi‡eb, 

 †Kv‡bv KYvi Dci Kvh©iZ ỳBwU e‡ji jwä wbY©q Ki‡Z cvi‡eb, 

 wbw`©ó w`‡K GKwU e‡ji AskK wbY©q Ki‡Z cvi‡eb, 

 j¤v̂sk‡Ki mvnv‡h¨ †Kv‡bv KYvi Dci Kvh©iZ mgZjxq ej‡Rv‡Ui jwä wbY©q Ki‡Z cvi‡eb, 

 †Kv‡bv KYvi Dci Kvh©iZ ej‡Rv‡Ui mvg¨ve¯’v Kx eY©bv Ki‡Z cvi‡eb, 

 †Kv‡bv KYvi Dci Kvh©iZ mgZjxq ej‡Rv‡Ui mvg¨ve¯’vi kZ© wbY©q Ki‡Z cvi‡eb, 

 e‡ji mvg¨ve¯’vi wÎfzR m~Î I jvwgi m~Î eY©bv, cÖgvY I cÖ‡qvM Ki‡Z cvi‡eb, 

 Roe¯‘i Dci wµqvkxj mgvšÍivj e‡ji jwä wbY©q Ki‡Z cvi‡eb, 

 †j‡Li mvnv‡h¨ GKvwaK e‡ji jwä wbY©q Ki‡Z cvi‡eb| 

 

 

BDwbU mgvwßi mgq 

BDwbU  mgvwßi m‡ev©”P mgq 25 w`b 

 
 GB BDwb‡Ui cvVmg~n 

 cvV 7.1: ejwe`¨vi cÖv_wgK aviYv 

 cvV 7.2: wewfbœ cÖKv‡ii ej 

 cvV 7.3: e‡ji wµqvwe› ỳi ¯’vbvšÍi wewa 

 cvV 7.4:mgwe›`y ỳBwU e‡ji jwä 

 cvV 7.5:wbw`©ó w`‡K ỳBwU e‡ji AskK 

 cvV 7.6:e‡ji j¤̂vskK 

 cvV 7.7:ej‡Rv‡Ui mvg¨ve¯’v 

 cvV 7.8:mvg¨ve¯’vi jvwgi Dccv`¨ 

 cvV 7.9:mgZjxq ej‡Rv‡Ui mvg¨ve¯’vi kZ© 

 cvV 7.10:e¨envwiK 
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ejwe`¨vi cÖv_wgK aviYv  

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 ejwe`¨v m¤ú‡K© eY©bv Ki‡Z cvi‡eb, 

 w¯’wZwe`¨v I MwZwe`¨v m¤ú‡K© eY©bv Ki‡Z cvi‡eb, 

 

gyL¨ kã  

ej, ejwe`¨v, w ’̄wZwe`¨v, MwZwe`¨v, wµqv‡iLv, cÖ‡qvMwe›`y 

 

 

 g~jcvV- 

 

ejwe`¨vicÖv_wgKaviYv(Elementary idea of Mechanics) 
mg‡qicwieZ©‡bimv‡_cvwicvwk¦©‡Kimv‡c‡¶hw`†Kv‡bve¯‘iAe¯’v‡bicwieZ©bbvN‡U, 

ZLbHe¯‘wU‡Kw¯’ie¯‘ejvnq|Avevihw`mg‡qicwieZ©‡bimv‡_cvwicvwk¦©‡Kimv‡c‡¶e¯‘wUiAe¯’v‡bicwieZ©bN‡UwKs

ev NU‡Z _v‡K 

ZLbHe¯‘wU‡KMwZkxje¯‘ejvnq|†Kv‡bve¯‘w¯’ievMwZkxj†h‡Kv‡bvGKAe¯’vq_vK‡Zcv‡i|w¯’iGesMwZkxjGB`yBwU

Ae¯’v‡Ke¯‘iRoAe¯’v Ges MwZkxjAe¯’v ejvnq| 

 

ej(Force): 
ejGgbGKwUevwn¨Kwµqvhv†Kv‡bvw¯’ie¯‘iDciwµqvK‡ie¯‘wU‡KMwZkxjK‡iwKsevKi‡ZPvqA_evMwZkxje¯‘iDciw

µqvK‡ie¯‘wUiMwZicwieZ©bK‡iwKsevcwieZ©bNUv‡ZPvq| 

 

ejwe`¨v(Mechanics): 
ejwe`¨vg~jZtMwYZkv‡¯¿iGKwUkvLv|MwYZkv‡¯¿i†hkvLvq†Kv‡bve¯‘iw¯’wZkxjwKsevMwZkxjAe¯’vwb‡qAv‡jvPbvKivn

qZv‡Kejwe`¨ve‡j|ejwe`¨v‡KcÖavbZt`yBfv‡MfvMKivhvq|h_v: (K) w¯’wZwe`¨v(Statics) (L) 

MwZwe`¨v(Dynamics)| 
(K) 

w¯’wZwe`¨v:ejwe`¨vi†hAs‡k†Kv‡bvKYvevRoe¯‘iDciGKevGKvwaKe‡jiwµqvqïaygvÎZviw¯’wZkxjAe¯’vAv‡jvPbvK

ivnqZv‡Kw¯’wZwe`¨ve‡j|GBDwb‡Uw¯’wZwe`¨vm¤ú‡K©Av‡jvPbvKivn‡q‡Q|g~jZtGkvLvqe‡jicÖfv‡ew¯’ie¯‘iw¯’iAe¯’v

iAv‡jvPbvKivn‡q‡Q| 

(L)MwZwe`¨v: 

ejwe`¨vi†hAs‡k†Kv‡bvKYvevRoe¯‘iDciGKevGKvwaKe‡jiwµqvqïaygvÎZviMwZkxjAe¯’vAv‡jvPbvKivhvqZv‡K

MwZwe`¨ve‡j|GcvV¨cy¯Í‡KiAógBDwb‡UMwZwe`¨vm¤ú‡K©Av‡jvPbvKivn‡q‡Q|MwZwe`¨v‡KAvevi`yBfv‡MfvMKivn‡q‡

Q|h_v : (i) m~wZwe`¨v (kinematies) ev weï× MwZweÁvb, (ii) ej MwZweÁvb(kineties) 
(i) m~wZwe`¨v: MwZwe`¨vi †h As‡k e¯‘i wewfbœ cÖKvi MwZ I MwZi d‡j Ae¯’v‡bi cwieZ©b Av‡jvPbv Kiv nq Zv‡K 

m~wZwe`¨v e‡j| m~wZwe`¨vq g~jZ : †Kv‡bv KviY AbymÜvb Kiv nq bv A_©vr e¯‘i Dci cÖhyË ej‡K AMÖvn¨ Kiv nq| 

(ii)ej MwZweÁvb: MwZwe`¨vi †h As‡k e¯‘i Dci cÖhy³ e‡ji m¤úK© I ej cÖ‡qv‡Mi d‡j Drcbœ MwZ wb‡q 

Av‡jvPbv Kiv nq, Zv‡K ej MwZweÁvb e‡j| 

 

e¯‘IAbpe¯‘(Body and Rigid 
body):c`v‡_©i†h‡Kv‡bvmxgve×Ask‡Ke¯‘e‡j|Acic‡¶hLb†Kv‡bve¯‘iwewfbœAs‡kiDci†h‡Kv‡bvejcÖ‡qvMKivnq

cvV 7.1 



D”PZiMwYZ 2q cÎ  GBPGmwm †cÖvMÖvg 

BDwbU mvZ  c„ôv 201 

ZLbhw`e¯‘iAvqZ‡bi†Kv‡bvcwieZ©bbvnqZvn‡jZv‡KAbpe¯‘e‡j|Abpe¯‘i`yBwUKYvi`~iZ¡me©̀ vBGKB_v‡K|w¯’wZw

e`¨viAv‡jvwPZmKje¯‘Abpe¯‘e‡jMY¨Kivhvq| 

 

e‡jim~Pbv(Representation of force): 
†Kv‡bvej‡Km¤ú~Y©fv‡eRvb‡Zn‡jGiPviwUwe‡kl¸Yevˆewkó¨m¤ú‡K©aviYv_vKvcÖ‡qvRb|†hgb:  

(i)cÖ‡qvMwe›`y:ej†hwe›`y‡ZwµqvK‡i| 

(ii)wµqviw`K:ej†hw`‡KKvRK‡i| 

(iii)wµqv‡iLv:ej†hmij‡iLveiveiwµqvK‡i| 

(iv)e‡jigvb:ej†hkw³‡ZwµqvK‡i Zv‡KB GK K_vq e‡ji gvb ejv nq| 

 

ejGKwU†f±iivwk|†Kv‡bvKYviDci†h†hwe›`y‡ZejwµqvkxjnqZv‡KcÖ‡qvMwe›`ye‡j|†Kv‡bvGKwUejOwe›`y 

n‡ZAGiw`‡KwµqviZn‡jOwe›`ywU‡KcÖ‡qvMwe›`yejvnqGesOn‡ZA-

Giw`Keivei†iLv‡Ke‡jiwµqviw`KejvnqGesZvOA


 Øvivm~wPZKivnq|Avevi OA


 †iLvskevOA


Øvive‡jigvbm~wPZnq|AO


 ØvivGLv‡be‡jiwecixZwµqviw`Kwb‡`©kK‡i| 

 

 

 mvims‡ÿc- 

 MwYZ kv‡¯¿i †h kvLvq †Kv‡bv e¯‘i w¯’wZkxj wKsev MwZkxj Ae¯’v wb‡q Av‡jvPbv Kiv nq Zv‡K ejwe`¨v 

e‡j| ejwe`¨v‡K cÖavbZt `yBfv‡M fvM Kiv hvq| h_v: (K) w¯’wZwe`¨v (Statics) (L) MwZwe`¨v 

(Dynamics)| 

 ejwe`¨vi †h As‡k †Kv‡bv KYv ev Ro e¯‘i Dci GK ev GKvwaK e‡ji wµqvq ïaygvÎ Zvi w¯’wZkxj 

Ae¯’v Av‡jvPbv Kiv nq Zv‡K w ’̄wZwe`¨v e‡j| 

 ejwe`¨vi †h As‡k †Kv‡bv KYv ev Ro e¯‘i Dci GK ev GKvwaK e‡ji wµqvq ïaygvÎ Zvi MwZkxj 

Ae¯’v Av‡jvPbv Kiv hvq Zv‡K MwZwe`¨v e‡j| 

 

 

 

 cv‡VvËi g~j¨vqb 7.1- 

 

1. ej ej‡Z wK eySvq? Av‡jvPbv Ki| 

2. e‡ji ˆewkómg~n e¨vL¨v Kiæb| 

 

 

 

 

 

 

 

wewfbœ cÖKv‡ii ej  

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

cvV 7.2 
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w ’̄wZwe`¨v  c„ôv 202 

 wewfbœ cÖKv‡ii ej m¤ú‡K© eY©bv Ki‡Z cvi‡eb, 

 e‡ji wµqv I cÖwZwµqv eY©bv Ki‡Z cvi‡eb| 

 

gyL¨ kã  

Pvc, Uvb, Nl©Y, AvKl©Y, weKl©Y, IRb, wµqv, cÖwZwµqv 

 

 

 g~jcvV- 

 

e‡jicÖKvi‡f`: †gvUvgywUfv‡eej‡K`yBfv‡MfvMKivhvq|h_v : (i) GKai‡bie‡jiKvRn‡jvMwZmÂviKiv; 

GwUmwµqej| †hgb:mPje¯‘iUvbev†Vjv, cZbkxje¯‘iIRb, Py¤K̂cÖf…wZiAvKl©YevweKl©YBZ¨vw`| (ii) 
wØZxqai‡biejcÖZ¨¶fv‡eMwZDrcv`bK‡ibv, Zviv†KejMwZ‡K†ivaevcwieZ©bKi‡Zmg_© nq; †hgb: evav, 

Nl©YcÖf…wZGBai‡Yiej|†Uwe‡jiDciGKwUeBivL‡j, eB-GiIRbeBwU‡Kwb¤œw`‡KMwZw`‡ZPvq, 

wKšÍz†Uwe‡jicÖwZwµqvHMwZ‡Kevav†`q|GKwU`woiGKcÖvšÍnv‡Za‡iAcicÖv‡šÍGKwUcȪ ÍiLÐ†eu‡awb‡PSzwj‡qw`‡j, 

ZvifvievIRbwb‡Piw`‡KMwZmÂviKi‡ZPvq, 

wKšÍz`woiUvbZv‡Zevav†`q|gvwU‡ZGKwUe¯‘Mov‡qw`‡jgvwUiNl©YcÖ_‡ge¯‘wUiMwZn«vmKi‡e, 

†klch©šÍNl©YRwbZevavGiMwZKgv‡ZKgv‡ZZv‡KG‡Kev‡i_vwg‡q†`q|mvaviYfv‡eZv‡`i†Kv‡bvmwµqAw¯‘Z¡†bB|Zv

BGai‡biej‡Kwbw®ŒqevcÖwZwµqvejejvnq|cÖavbZt, GBwØZxq†kªYxie‡jiAv‡jvPbvBw¯’wZwe`¨vig~L¨welq| 

e‡ji†kªYxwefvM: 

w¯’wZwe`¨viAv‡jvPbvKv‡j†hmg¯Íe‡jimv‡_Avgv‡`icwiPqN‡U†mej¸‡jv‡KmvaviYZtK‡qKwUiƒ‡cfvMKivhvq|h_v: 
(i) Pvc: `yBwU e¯‘ cici ms¯ú‡k© Avm‡j G‡`i mvaviY ¯úk©we›`y‡Z †h ej m„wó nq ZvnvB Pvc| cv‡¤úi mvnv‡h¨ 

dzUe‡j evZvm XzKv‡bv n‡j, dzUe‡ji wfZi n‡Z Pvwiw`‡K evZvm Pvc cÖ‡qvM K‡i| GKwU iwki `yBcÖv‡šÍ `yBwU 

fvwi e¯‘ GKwU cywji Dci w`‡q Szjv‡j iwkwU cywji Dci Pvc m„wó K‡i| 

 

(ii) Uvb (Pull or tension):†h ej Øviv `„k¨ gva¨‡g GKwU e¯‘ Aci GKwU e¯‘‡K GKm‡½ ivL‡Z †Póv K‡i, Zv‡K 

Uvb e‡j| †hgb: `woi Øviv †Kv‡bv e¯‘‡K †eu‡a Uvb‡j `woi gva¨‡g †h ej cÖ‡qvM Kiv nq GwUB Uvb| 

Avevi `„k¨ gva¨‡g †h ej Øviv GKwU e¯‘ Aci GKwU e¯‘‡K `~‡i mwi‡q †`q Zv‡K NvZ (Thrust) e‡j| †hgb: 

†Uwe‡ji Dci ivLv GKwU eB‡K nvZ w`‡q †V‡j w`‡j nv‡Zi gva¨‡g †h ej cÖ‡qvM Kiv nq GwUB NvZ| 

 

(iii) Nl©Y ej (Friction): `yBwU e¯‘ G‡K Aci‡K ¯úk© Ki‡j ¯úk© we›`y‡Z Ggb GKwU e‡ji D™¢e nq| hv GKwU 

e¯‘‡K Aci e¯‘i Dci w`‡q Mwo‡q †h‡Z ev PjvP‡ji euvavi m„wó K‡i †mB euvav ej‡KB Nl©Y ej e‡j| †hgb: 

†Kv‡bv †Uwe‡ji Dci w`‡q †Kv‡bv ej‡K Mwo‡q w`‡j Nl©Y e‡ji Kvi‡Y ejwU wKQy`~i wM‡q †_‡g hvq| Agm„Y e¯‘i 

Nl©Y ej †ewk Ges e¯‘Øq hZ †ewk gm„Y n‡e Zv‡`i g‡a¨ Nl©Y ej ZZ Kg| 

 

(iv)AvKl©Y(Attraction) I weKl©Y(Repulsion): †hA`„k¨e‡jiKvi‡YhLb`yBwUe¯‘̄ úk© ev 

ms‡hvMQvovBci¯ú‡iiw`‡KAMÖminq evGKwUe¯‘iDci`~in‡ZejcÖ‡qv‡MiØvivwKsevci¯úi‡KwbK‡UUvb‡ZPvq, 

ZLb†mBej‡KAvKl©Ye‡j|GKwUPy¤K̂-kjvKvGKLÛ†jŠn-kjvKv‡K†hejØvivAvKl©YK‡i, †jŠn-

kjvKvZviwecixZgyLxmgvbejØvivAvKl©YK‡i| 

Avevi†hA`„k¨e‡jiKvi‡Y`yBwUe¯‘†Kv‡bv¯úk©evms‡hvMQvovBci¯úin‡Z`~‡im‡ihvqevGKwUe¯‘AciGKwUe¯‘‡K`~‡i

mwi‡qivL‡ZPvq, ZLbHej‡KweKl©Ye‡j|†hgb`yBwUab-Zworhy³A_evFY-Zworhy³†jŠn-

kjvKvci¯úi‡KmgvbejØviv`~‡imwi‡q†`q|GwU‡KweKl©Ye‡j| 

 

(v)IRb (Weight):†Kv‡bv e¯‘i Dci wµqvkxj AvKl©Y ej‡K e¯‘i IRb ev fvi ejv nq| e¯‘i IRb me©̀ vB e¯‘i 

†Kv‡bv wbw`©ó we›`y w`‡q Lvov wb‡Pi w`‡K wµqvkxj nq; GLv‡b wbw`©ó we›`ywU‡Ke¯‘wUi fvi‡K›`ª ejv nq(centre of 
gravity)| M.K.S.c×wZ‡Z e ‘̄i IR‡bi GKKwK‡jvMÖvg| 

 



D”PZiMwYZ 2q cÎ  GBPGmwm †cÖvMÖvg 

BDwbU mvZ  c„ôv 203 

(v)e‡ji wµqv I cÖwZwµqv(Action and Reaction): hLb †Kv‡bv `yBwU e¯‘ ci¯úi‡K ¯úk© ev AvNvZ K‡i ZLb 

cÖ_g e¯‘ wØZxq e¯‘‡K †h Pvc ev †Vjv †`q,Zv‡K wµqv (Action) e‡j Avevi †mB mgq wØZxq e¯‘wUI mgvb I 

wecixZgyLx GKwU Pvc cÖ_g e¯‘i w`‡K †`q, ZLb G‡K cÖwZwµqv (Reaction) e‡j|ÒcÖ‡Z¨K wµqviB GKwU mgvb 

I wecixZ cÖwZwµqv Av‡QÓ hv wbDU‡bi Z…Zxq m~Î wn‡m‡e weL¨vZ n‡q Av‡Q| 

gšÍe¨:(i) ms¯úk©RwbZ Kvi‡Y m„ó wµqv Ges cÖwZwµqv me mgqB mgvb I wecixZgyLx n‡q _v‡K| 

(ii) hLb GKwU e¯‘ Aci †Kv‡bv e¯‘i mv‡_ ev gm„Y Z‡ji Dci Pvcm„wó K‡i ev e¯‘i IRb ZjwUi Dci w`‡K 

wµqv K‡i wKsev †Kv‡bv Kâv Øviv ej¸‡jv mshy³ nq ZLb cÖwZwµqv mvaviY Z‡ji Dci j¤̂fv‡e wµqv K‡i| 

†Uwe‡jiDciGKwUeBivL‡jeBwUiIR‡biRb¨†Uwe‡jiDciwb¤œw`‡KGKwUPvc†`qGes†Uwe‡jIwecixZw`‡KA_©vrDc‡

iiw`‡KGKwUPvc†`q|GLv‡bGKwUAciwU‡KPvc†`qe‡jDf‡q¯úk©we›`y‡ZGKwUejAbyfeK‡i|†h‡Kv‡bvGKwUej‡Kw

µqvGesAciwU‡KcÖwZwµqvejvnq| hw` wµqv cÖwZwµqvi †_‡K †ewk nq Zvn‡j †UwejwU †f‡½ eB wb‡P co‡e| 

 

 

 mvims‡ÿc- 

 `yBwU e¯‘ cici ms¯ú‡k© Avm‡j G‡`i mvaviY ¯úk©we›`y‡Z †h ej m„wó nq ZvnvB Pvc| 

 †h ej Øviv `„k¨ gva¨‡g GKwU e¯‘ Aci GKwU e¯‘‡K GKm‡½ ivL‡Z †Póv K‡i, Zv‡K Uvb e‡j| †hgb: 

`woi Øviv †Kv‡bv e¯‘‡K †eu‡a Uvb‡j `woi gva¨‡g †h ej cÖ‡qvM Kiv nq GwUB Uvb| 

 `yBwU e¯‘ G‡K Aci‡K ¯úk© Ki‡j ¯úk© we›`y‡Z Ggb GKwU e‡ji D™¢e nq| hv GKwU e¯‘‡K Aci e¯‘i 

Dci w`‡q Mwo‡q †h‡Z ev PjvP‡ji euvavi m„wó K‡i †mB euvav ej‡KB Nl©Y ej e‡j| 

 †h A`„k¨ e‡ji Kvi‡Y hLb `yBwU e¯‘ ¯úk© ev ms‡hvM QvovB ci¯ú‡ii w`‡K AMÖmi nq ev GKwU e¯‘i 

Dci `~i n‡Z ej cÖ‡qv‡Mi Øviv wKsev ci¯úi‡K wbK‡U Uvb‡Z Pvq, ZLb †mB ej‡K AvKl©Y e‡j| 

 †h A`„k¨ e‡ji Kvi‡Y `yBwU e¯‘ †Kv‡bv ¯úk© ev ms‡hvM QvovB ci¯úi n‡Z `~‡i m‡i hvq ev GKwU e¯‘ 

Aci GKwU e¯‘‡K `~‡i mwi‡q ivL‡Z Pvq, ZLb H ej‡K weKl©Y e‡j| 

 †Kv‡bv e¯‘i Dci wµqvkxj AvKl©Y ej‡K e¯‘i IRb ev fvi ejv nq| e¯‘i IRb me©̀ vB e¯‘i †Kv‡bv 

wbw`©ó we›`y w`‡q Lvov wb‡Pi w`‡K wµqvkxj nq; GLv‡b wbw`©ó we› ỳwU‡K e¯‘wUi fvi‡K› ª̀ ejv nq| 

 hLb †Kv‡bv `yBwU e¯‘ ci¯úi‡K ¯úk© ev AvNvZ K‡i ZLb cÖ_g e¯‘ wØZxq e¯‘‡K †h Pvc ev †Vjv †`q, 

Zv‡K wµqv (Action) e‡j Avevi †mB mgq wØZxq e¯‘wUI mgvb I wecixZgyLx GKwU Pvc cÖ_g e¯‘i w`‡K 

†`q, ZLb G‡K cÖwZwµqv (Reaction) e‡j| 

 

 

 cv‡VvËi g~j¨vqb 7.2- 

 

1. wewfbœ cÖKvi e‡ji msÁv wjLyb| 

2. e‡ji wµqv I cÖwZwµqv Av‡jvPbv Ki| 

 

 

 

 

 

e‡ji wµqvwe› ỳi ’̄vbvšÍi wewa  

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 †f±i ivwk wn‡m‡e ej‡K cÖKvk Ki‡Z cvi‡eb, 

cvV 7.3 
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 e‡ji wµqvwe›`yi ¯’vbvšÍi m~Î eY©bv Ki‡Z cvi‡eb, 

 mgvb ej I e‡ji mvg¨e¯’v eY©bv Ki‡Z cvi‡eb, 

 e‡ji wewfbœ GKK eY©bv Ki‡Z ci‡eb| 

 

gyL¨ kã  

†f±i, ’̄vbvšÍi m~Î, mvg¨e¯’v, GKK 

 

 

 g~jcvV- 

 

†f±iivwkwnmv‡eej(Force as a vector Quantity):  
e‡jicÖK…wZevag©we‡kølYKi‡j†`Lvhv‡e†h, Gi(i)w`K, (ii)gvbI(iii)cÖ‡qvM-

we›`y;GBwZbwUwe‡klZ¡Av‡Q|†hivwkiw`KIgvbDfqBAv‡QZv‡K†f±iivwke‡j|e‡jiIw`KGesgvbAv‡Q, 

Kv‡RBDnvGKwU†f±iivwk|GLb, 

GKwU†iLvs‡kiIˆ`N©̈ Iw`K_v‡KGes†Kv‡bvwbw`©ówe›`yn‡ZBnvA¼bKivhvq|myZivsGiGKwUwbw`©óAe¯’vbAv‡Q|AZGe

mij‡iLvI†f±iivwkÁvcK|cÖ‡Z¨Ke‡jiGKwUwbw`©ógvb_v‡KGesGKwUwbw`©ówe›`y‡ZZvwµqvK‡i|mij‡iLvA¼bKi‡

Zn‡j†Kv‡bvwbw`©ówe›`yn‡ZAvi¤¢K‡i†Kv‡bvwbw`©ów`‡Kwbw`©óˆ`‡N©̈ imgvbK‡iA¼bKi‡Znq|myZivsmij‡iLvev†iLvs‡k

imvnv‡h¨†h‡Kv‡bvej‡KcÖKvkKivhvq|G¯’‡jmij‡iLv†hwe›`yn‡ZAw¼Znq, †mBwe›`y‡Ke‡jicÖviw¤¢Kwe›`y, 

†iLviˆ`N©¨Øvive‡jigvbGescÖviw¤¢Kwe›`yn‡Z†iLvwU†hw`‡Kwe¯ÍvwiZ†mBwbw`©ów`KØvive‡jiw`Kwb‡`©wkZnq| 

 

e‡ji¯’vbvšÍim~Î(The principle of transmissibility of a force):  
GKwUej†Kv‡bv`„pe¯‘i†Kv‡bvGKwUwe›`y‡Zwµqvkxjn‡j 

hw`Giwµqv‡iLveiveie¯‘wUiAciGKwe›`y‡Zhw`GicÖ‡qvMwe›`yi¯’vbvšÍiKivnq, 

Zvn‡je¯‘wUiDciejwUiwµqvd‡ji†Kv‡bvcwieZ©bn‡ebv|GwUBe‡jicÖ‡qvMwe›`y ’̄vbvšÍim~Î| 

g‡bKiæb†Kv‡bvGKwU`„pe¯‘iDciAwe›`y‡ZAX


  eiveiPGKwUejwµqvkxj| GLb hw` AX †iLvi DciBwe›`y‡ZBA


 

GesAB


 eivei`yBwecixZw`‡Khw``yBwUci¯úimgvbIwecixZgyLxejPcÖ‡qvMKivnq, 

Zvn‡jH`yBwUmgvbejmvg¨ve¯’vq_vKvqci¯úi‡KwµqvnxbKi‡eGescÖ_gcÖhy³ejP-
GiDciG‡`i†Kv‡bvcÖfve†dj‡ebv| 

 

 

GLbAwe›`y‡ZwµqvkxjejPGesBwe›`y‡ZwµqvkxjGiwecixZ mgvbejPDf‡qwg‡jmvg¨ve¯’vim„wóK‡i| Zvn‡jAX


 

Awfgy‡LevBX


eiveiBwe›`y‡ZwµqvkxjAewkóPejwUAwe›`y‡ZwµqviZcÖ_gcÖhy³ejP-
imgvbejwn‡m‡ewµqvKi‡Z_v‡K|AZGee‡ji¯’vbvšÍi‡YiwbqgcÖgvwYZn‡jv| 

gšÍe¨:†Kv‡bve‡jiwµqv‡iLviDcwi¯’†h‡Kv‡bvwe›`y‡KGe‡jiwµqvwe›`ywn‡m‡eMY¨Kivhvq| 

 

mgvbejIe‡ji mvg¨e¯’v(Equal forces and equilibrium of forces): 
ejwe`¨vq`yBwUmgvbejej‡ZGgb`yBwUejeySvqhv‡`icÖ‡Z¨‡Kmgvbmgvbf‡iiDciwµqvkxjn‡jmgvbmgvbZ¡iYDrcbœ

nq|w¯’wZwe`¨vqmgvb ejej‡Z–wecixZgyLx`yBwUe‡jiwµqvm‡Ë¡Ihw`GKwUe¯‘-KYvw¯’i_v‡K, 

Z‡eHej`yBwU‡Kmgvbejvnq| 

`yBwUmgvbe‡jiwecixZgyLxwµqvqwKsev, `yB-GiAwaKe‡jiwµqv‡ZIe¯‘we‡klw¯’ievmvg¨e¯’vq_vK‡Zcv‡i|myZivs 

hw``yBevZ‡ZvwaKe‡jiAaxbGKwUe¯‘w¯’i_v‡K, ZLb 

ejmvg¨(equilibrium)cÖwZwôZnq|GBiƒc†¶‡Îej¸‡jv‡Kmvg¨ve¯’vqAv‡Qejvnq|mvg¨ve¯’vqwµqvkxjejmg~‡nijwä

ejk~b¨| 
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e‡ji GKK(Units of Fore): Avgiv Rvwb ej F = ma A_©vr, ej = fi  Z¡iY = fi 
†eM

mgq

 

(i) M. K. S. c×wZ‡Z e‡ji cig GKK wbDUb| A_©vr 1 N = 1 kg 1 m/sec2; 
GwU‡K e‡ji Ab¨‡c¶ GKK ejv 

nq| 

(ii) F. P. S. c×wZ‡Z e‡ji cig GKK cvDÛvj (Poundal) A_©vr 1 cvDÛvj = 1 cvDÛ 1 dzU/†m.

2
 

(iii) C. G. S. c×wZ‡Z e‡ji cig GKK WvBb (Dyne)| A_©vr 1 WvBb = 1 MÖvg 1 †m.wg./†m.

2
 

 

cvDÛvj I WvB‡bi g‡a¨ m¤úK©: 

1 cvDÛvj = 1 cvDÛ  1 dzU/†m.

2 = 453.6 MÖvg 30.48 †m.wg./†m.

2= 13825.728 WvBb| 

 

wbDUb I WvB‡bi g‡a¨ m¤úK©: 

1 wbDUb = 1 wK‡jvMÖvg 1 wgUvi/†m.

2
 = 1000 MÖvg 100 †m. wg./†m.

2
= 105

WvBb| 

106
 WvBb = 10 wbDUb = 1 †gMvWvBb| 

 

(iv) AwfKl©xq GKK:C. G. S. c×wZ‡Z e‡ji cig GKK WvBb Ges AwfKl©xq GKK MÖvg-IRb| c„w_ex Gi 

gva¨Kl©Y kw³i Rb¨ †h cwigvY ej Øviv GK MÖvg fi‡K AvKl©Y K‡i Zv‡K MÖvg-IRb e‡j| GB c×wZ‡Z GK 

MÖvg-IRb ej GK MÖvg f‡ii Dci Kvh©iZ n‡jg cwigvY Z¡iY m„wó nq| GLv‡bg-Gi gvb (cÖvq) 980 †m. 

wg./†m.

2
| WvBb‡K MÖvg-IR‡b cÖKvk Ki‡Z n‡j 980 Øviv G‡K fvM Ki‡Z n‡e| 

M. K. S. c×wZ‡Z e‡ji cig GKK wbDUb Ges AwfKl©xq GKK wK‡jvMÖvg-IRb|myZivs 1 wK‡jvMÖvg-IRb = 
9.80 wbDUb| 

eZ©gv‡b cwigv‡ci Rb¨ SI GKK e¨envi nq †hLv‡b ˆ`‡N©̈ i GKK wgUvi, f‡ii GKK wK‡jvMÖvg Ges mg‡qi 

GKK †m‡KÛ| 

 

 

 mvims‡ÿc- 

 e‡ji cÖK…wZ ev ag© we‡kølY Ki‡j †`Lv hv‡e †h, Gi (i)w`K, (ii)gvb I (iii)cÖ‡qvM-we›`y; GB wZbwU 

we‡klZ¡ Av‡Q| †h ivwki w`K I gvb DfqB Av‡Q Zv‡K †f±i ivwk e‡j| e‡jiI w`K Ges gvb Av‡Q, 

Kv‡RB Dnv GKwU †f±i ivwk| 

 GKwU ej †Kv‡bv `„p e¯‘i †Kv‡bv GKwU we›`y‡Z wµqvkxj n‡j hw` Gi wµqv‡iLv eivei e¯‘wUi Aci GK 

we›`y‡Z hw` Gi cÖ‡qvMwe›`yi ¯’vbvšÍi Kiv nq, Zvn‡j e¯‘wUi Dci ejwUi wµqvd‡ji †Kv‡bv cwieZ©b n‡e 

bv| GwUB e‡ji cÖ‡qvMwe›`yi ¯’vbvšÍi m~Î| 

 hw` `yB ev Z‡ZvwaK e‡ji Aaxb GKwU e¯‘ w¯’i _v‡K, ZLb ejmvg¨ (equilibrium) cÖwZwôZ nq| GBiƒc 

†¶‡Î ej¸‡jv‡K mvg¨ve¯’vq Av‡Q ejv nq| mvg¨ve¯’vq wµqvkxj ejmg~‡ni jwäej k~b¨| 

 Avgiv Rvwb ej F = ma A_©vr, ej = fi  Z¡iY = fi 
†eM

mgq

 

 (i) M. K. S. c×wZ‡Z e‡ji cig GKK wbDUb, F. P. S. c×wZ‡Z e‡ji cig GKK cvDÛvj, C. G. S. 
c×wZ‡Z e‡ji cig GKK WvBb| 

 

 

 cv‡VvËi g~j¨vqb 7.3- 

 

1. e‡ji wµqvwe›`yi ¯’vbvšÍi wewa m¤ú‡K© Av‡jvPbv Kiæb| 

2. e‡ji GKKmg~n eY©bv Kiæb| 
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mgwe› ỳ ỳBwU e‡ji jwä  

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 mgwe›`y ej Kx eY©bv Ki‡Z cvi‡eb, 

 e‡ji jwä eY©bv Ki‡Z cvi‡eb, 

 e‡ji mvgvšÍwiK m~Î eY©bv I e¨vL¨v Ki‡Z cvi‡eb, 

 e‡ji wÎf‚R m~Î eY©bv I e¨vL¨v Ki‡Z cvi‡eb| 

 

gyL¨ kã  

mgwe›`y ej, jwä, mvgvšÍwiK m~Î, wÎfzR m~Î 

 

 

 g~jcvV- 

 

mgwe›`y ej (Concurrent Forces):  
hw` `yB ev Z‡ZvwaK e‡ji wµqv‡iLv GKwU we›`y‡Z wgwjZ nq, ZLb wµqviZ H ej mg~n‡K 

mgwe›`y ej e‡j| wP‡Î P, Q, Rgv‡bi ejÎq †Kv‡bv e¯‘KYvi O we›`y‡Z wµqvkxj| GLv‡b 

P, Q, RejÎq mgwe›`y, †Kbbv G‡`i wµqv‡iLv ci¯úi O we›`y‡Z wgwjZ n‡q‡Q| O 

we›`ywU‡K wµqvwe›`y ejv nq| 

 

 

e‡ji jwä(Resultant of Forces)IDcvsk(Conponents): 
hLb`yBevZ‡ZvwaKej†Kv‡bvRoe¯‘iDcihyMcrfv‡e(simultaneously) 
wµqvkxjnqGesG‡`iwµqvidjvdj‡KGKwUgvÎejØvivm~wPZKivhvq, ZLb †mBcÖvßGKK(single) ejwU‡Kjwä 

ejejvnq|hLb jwäe‡jicÖfveHe¯‘iDcicÖ‡qvMK…Zej¸‡jvimw¤§wjZwµqvimgvbnq ZLb 

Hwµqvkxjej¸‡jv‡KBjwäe‡jiDcvsk(Component)ejvnq| 

g‡b Kiæb, wP‡Î O we›`y‡Z P, Q, R ejÎq wµqv Kivq G‡`i wµqvi djvdj 

GKwUgvÎ ej S Øviv m~wPZ Kiv hvq; Zvn‡j S ejwU P, Q, R ejÎ‡qi jwä ej 

Ges P, Q, R ejÎq S e‡ji AskK| wµqvkxj KZK¸‡jv e‡ji jwä wbY©‡qi 

c×wZ‡K ej ms‡hvRb Ges jwä e‡ji AskK wbY©‡qi c×wZ‡K ej we‡kølY ejv 

nq| 

 

gšÍe¨: GKvwaKe‡jiwµqvidjvdjB†hGKKe‡ji(single force) Øvivm~wPZnq†mBGKKejwU‡Kjwäej(Resultant 
Force) ejvnqGesjwäejDrcbœKi‡Z†hwµqvkxjej¸‡jvAskMÖnYK‡i, †mBej¸‡jvicÖ‡Z¨K‡Kjwä 

e‡jiAskK(Component)evDcvskeje‡j| 

 

cvV 7.4 

O P 

Q 
R 

S 
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e‡jimvgvšÍwiKm~Î(Parallelogram Low of forces) 
†Kv‡bve¯‘iGKwUwe›`y‡Zwµqvkxj`yBwUejhw` Hwe›`yw`‡qAw¼ZGKwUmvgvšÍwi‡Ki`yBwUmwbœwnZevûØvivgv‡b, 

wµqv‡iLvq I w`‡K wb‡`©wkZnqZvn‡jejØ‡qijwäigvb, wµqv‡iLvIw`KmvgvšÍwiKwUi D³ mwbœwnZ 

evûØ‡qiH†KŠwYKwe›`yMvgxKY©Øvivwb‡`©wkZn‡e| 

 

g‡b Kiæb, †Kv‡bv e¯‘i Owe›`y‡Z wµqvkxj `yBwU ej PI QGes G‡`i‡K 

h_vµ‡g OA


Ges OB


Øviv gv‡b I w`‡K m~wPZ Kiv n‡jv| GLb hw` OA


Ges 

OB


-†K mwbœwnZ evû a‡i OACBmvgvšÍwiKwU m¤ú~Y© Kiv nq, Zvn‡j Aw¼Z 

KY© OC


Øviv ej ỳBwUi jwä RGi gvb I w`K wb‡`©k Ki‡e| 

†f±icÖZx‡Kimvnv‡h¨ejvnq, OA


+OB


=OC


  A_©vr P


+ Q


= R


 

†h‡nZzAC


GesOB


me©mgImgvšÍivj|AC


= OB


;myZivsPIQej ỳBwUijwäR. OA


+AC


=OC


   

gšÍe¨: hw`Dwe›`y‡ZOC


  GesAB


  KY©Øq†Q`K‡i, Z‡eOC


  = 2 OD


  
 

GKBwe›`y‡ZwµqviZ`yBwUe‡jijwäigvbIw`KwbY©q(To find the resultant of two forces acting at a point in 
magnitude and direction) 

g‡b Kiæb,Owe›`y‡Z wµqviZ ỳBwU ej P I Q, G‡`i ga¨eZx© †KvY Ges ej `yBwU h_vµ‡g OA   Ges OB   Øviv 

w`‡K, gv‡b I wµqv‡iLvq wb‡`©wkZ nq|  

GLb mvgvšÍwiK OACBm¤ú~Y© K‡i OChy³ Kiv n‡jv| 

Zvn‡j, e‡ji mvgvšÍwiK m~Î Abymv‡i P I Qej`yBwUi 

jwäOACBmvgšÍwi‡KiKY© OC = RØviv wb‡`©wkZ 

n‡e|g‡bKiæbHjwäOA-
imwnZ†KvYDrcbœK‡i|Zvn‡jAOC = 

hvjwäiw`Kwb‡`©kK‡i|Cn‡ZOA


 evewa©ZOA


 -iDciCD


  
j¤^Uvbvn‡jv| 

wPÎ I:GLbm~²‡KvYn‡j∆CADn‡Z,  AC


  = OB


  = QGes CAD =  

�AD= ACcosCAD = QcosGesCD = ACsinCAD = Qsin 
myZivs OD = OA + AD = P + Qcos 

wPÎ II: ¯’yj‡KvY n‡jCD= CAsinCAD = Qsin (– ) = Qsin 

GesAD= ACcosCAD = Qcos(180° – ) = – Qcos 
OD= OA– AD= P – ( –Qcos) = P + Qcos 
GLb (DfqwP‡Î) CODmg‡KvYxwÎfzRn‡ZcvBOC2 = OD2 + CD2

 

ev, R2 = (P + Qcos)2 + (Qsin)2= P2 + 2PQcos + Q2 (cos2 + sin2)  
 = P2 + Q2 + 2PQcos------------------ (i)  
�mgxKiY(i) n‡Zjwäej R GigvbcvIqvhv‡e| 

Avevi, tan = 
CD
OD  = 

Q sin
P + Q cos   = tan1 Q sin

P + Q cos  ----------------- (ii)  

�mgxKiY(ii)n‡Zjwäej R Giw`KcvIqvhv‡e| 
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Abywm×všÍ1:hw` = 0nq, Zvn‡jPGes QejØ‡qi jwäR = P + Q, hvejØ‡qie„nËgjwäwb‡`©kK‡i|G‡¶‡Î ejØq 

GKB †iLvq GKB w`‡K wKsev mgvšÍivj fv‡e GKB w`‡K wµqvkxj nq| 
cÖgvY: †h‡nZz = 0, myZivs, R2 = P2 + Q2 + 2.PQcos0° = P2 + Q2 + 2PQ= (P + Q)2R = P + Q.  
 

Abywm×všÍ 2: hw` = nq, Z‡eR = P ~ Q (P>Q), hvejØ‡qi¶z`ªZgjwäwb‡`©kK‡i|G‡¶‡Î ejØq GKB †iLvi 

ci¯úi wecixZ w`‡K wKsevmgvšÍivjfv‡e wecixZ w`‡K wµqvkxj nq| 

Abywm×všÍ3:hw` = 90° nq, A_©vr ejØq j¤̂ nq Zvn‡jR2 = P2 + Q2  (... cos90° = 0)  

Gestan = 
Q sin 90°

P + Q cos 90°  = 
Q
P      = tan1Q

P   

Abywm×všÍ4:P = Qn‡j, A_©vr ejØq mgvb n‡j R2 = P2 + P2 + 2P. Pcos  

 = 2P2 + 2P2cos = 2P2 (1 + cos) = 4P2cos2
2R = 2Pcos


2 

Gestan = 
P sin

P + P cos  = 
sin

1 + cos  = 
2 sin 


2 cos 


2

2 cos2 

2

  = tan

2= 


2 

myZivsG‡¶‡Îjwä-ejcÖ̀ Ë ej`yBwUiga¨eZx©†KvY‡KmgwØLwÐZK‡i| 

 

e‡ji wÎfyR m~Î (Law of Triangle of Forces)  
†Kv‡bv e¯‘KYvq GKB we›`y‡Z hyMcrfv‡e wµqvkxj `yBwU ej‡K, hw` †Kv‡bv wÎfy‡Ri 

`yBwU evû Øviv w`‡K, gv‡b I GKB µ‡g m~wPZ Kiv hvq, Zvn‡j D³ wÎfy‡Ri Z…Zxq 

evû Øviv ej ỳBwUi jwäi w`K I gvb wecixZ µg Abyhvqx m~wPZ nq| 
†Kv‡bv e¯‘KYvi GKwU we›`y‡Z Kvh©iZP GesQ ej `yBwU‡K h_vµ‡g ABCGiAB I 

BC †iLvsk Øviv w`‡K, gv‡b I GKB µ‡g m~wPZ Kiæb GesABCD mvgšÍwiKwU c~Y© 

Kiæb| 

GLb BC †iLvsk Øviv m~wPZ ej‡K BC evûi mgvb I mgvšÍivj †iLvskADØviv cÖKvk Kiv hvq| myZivs e‡ji 

mvgšÍwiK m~Î Abyhvqx,AB GesAD Øviv m~wPZ e‡ji jwä AC †iLvsk Øviv w`‡K I gv‡b m~wPZ n‡e| myZivsAB I 

BCevûØq Øviv m~wPZ e‡ji jwä‡K ABC wÎfy‡Ri Z…Zxq evû AC Øviv w`‡K I gv‡b cÖKvk Kiv hvq|†f±i 

mgxKi‡Yi mvnv‡h¨ hvq,


AB + 


BC = 


ACØviv m~wPZ Kiv hvq| 

gšÍe¨: †Kv‡bv e¯‘KYvi Dci GKBms‡M Kvh©iZ wZbwU ej‡K hw` †Kv‡bv GKwU wÎfy‡Ri wZbwU evû Øviv w`‡K, 

gv‡b I GKB µ‡g cÖKvk Kiv hvq, Z‡e e ‘̄ KYvwU w¯’ive¯’vq _vK‡e A_©vr ejÎq mvg¨e¯’v m„wó K‡i| 

hvi †f±i mgxKiY,


AB + 


BC+


CA = 0 

 

e‡ji eûfyR m~Î (Law of Polygon of Forces) 
hw` †Kv‡bv e¯‘KYvi Dci GKBm‡½ Kvh©iZ (n 1) msL¨K ej‡K nevûwewkó eûfz‡Ri (n 1) msL¨K evû Øviv 

w`‡K, gv‡b I GKB µ‡g cÖKvk Kiv hvq, Zvn‡j D³ eûfy‡Ri me©‡kl evûwU wµqviZ ejmg~‡ni wecixZ-µg 

Abyhvqx, cÖ̀ Ë ejmg~‡ni jwä‡K m~wPZ Ki‡e| 

cÖgvY:g‡b Kiæb, †Kv‡bv we›`y‡Z Kvh©iZ QqwU ejp1, p2, p3, p4, p5, p6 †K ABCDEFG eûfy‡Ri h_vµ‡g QqwU 

evûAB, BC, CD, DE, EF, FG Øviv w`‡K, gv‡b I GKB µ‡g wb‡`©k Kiv hvq| cÖgvY Ki‡Z nB‡e †h, 

ABCDEFG eûfy‡Ri Aewkó evû AG Øviv w`‡K I gv‡b G‡`i jwä-ej‡K m~wPZ Ki‡e| 

AC, AD, AE, AF mshy³ Kiæb|myZivs jwä-ej ejmg~‡ni †f±i mgwó  

= 

AB + 


BC + 


CD + 


DE + 


EF + 


FG  
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= 

AC + 


CD +


DE + 


EF + 


FG 





e‡ji wÎfyR-m~Î Abyhvqx AB + 

BC = 


AC  

= 

AD + 


DE + 


EF + 


FG [ ] 


AC + 


CD = 


AD  

= 

AE + 


EF + 


FG [ ] 


AD + 


DE = 


AE  

= 

AF + 


FG = 


AG [ ] 


AE + 


EF = 


AF  

gšÍe¨: †Kv‡bv e¯‘KYvq GKB mg‡q Kvh©iZ ejmg~n‡K w`‡K, gv‡b I GKB µg Abyhvqx †Kv‡bv e× eûfy‡Ri 

me¸‡jv evû Øviv hw` cÖKvk Kiv hvq, Zvn‡j ej¸‡jvmvg¨e¯’v m„wó K‡i| 

 

D`vniY 1:PGesQ`yBwU ej GKwU KYvi Dci wµqvkxj Ges G‡`i AšÍ©eZx© †KvY I G‡`i jwä ej R.  
(i) hw` P = 3, Q = 5, R = 7 nq, Z‡e wbY©q Kiæb|  

(ii) hw` P = 7, Q = 8,  = 60° nq, Z‡e R-Gi gvb wbY©q Kiæb|  

(iii) hw` P = 12, Q = 5,  = 90° nq, Z‡e R-Gi gvb wbY©q Kiæb|  

mgvavb: (i) R2 = P2 + Q2 + 2PQ cos  72 = 32 + 52 + 2.3.5 cos ,  

ev, 30 cos  = 49 – 9 – 25 = 15; ev, cos  = 
15
30  = 

1
2 ,   = 60° 

(ii) R2 = 72 + 82 + 2.7.8 cos 60° = 49 + 64 + 2  56 
1
2   = 49 + 64 + 56 = 169   R = 13 GKK 

(iii) R2 = 122 + 52 + 2.12.5 cos 90° = 122 + 52 = 132R = 13  GKK    [ cos 90° = 0 ]  
 

D`vniY 2: hw` GKwU we› ỳi Dci wµqvkxj ỳBwU e‡ji jwä G‡`i GKwUi mv‡_ j¤̂fv‡e Aew ’̄Z nq Ges Gi gvb 

Aci ejwUi gv‡bi GK-Z…Zxqvsk nq, Z‡e †`Lvb †h, e„nËi ej I ¶z ª̀Zi e‡ji gv‡bi AbycvZ 3 t 2 2 | 

mgvavb: g‡b Kiæb ej `yBwUi gvb P I QGes G‡`i jwäi gvb 

Q
3, hvP-Gi Dci j¤|̂ 

P Ges QejØ‡qi gvb wb‡ ©̀kKvix †iLvskØq‡K mwbœwnZ evû ai‡j, Aw¼Z mvgvšÍwi‡Ki KY© 

G‡`i jwä wb‡ ©̀k K‡i| wPÎ n‡Z cvB, Q2 = (Q
3)2

+ P2,  [jwä 

Q
3I Q-Gi ga¨eZx© †KvY = 

90°] 

A_©vr

8
9  Q2 = P2

Q2

P2   = 
9
8  ;   ev, Qt P = 3 t 2 2 . 

 

D`vniY 3:GKwU e¯‘KYvi Dci wµqvkxj PGes Qgv‡bi `yBwU e‡ji jwäi gvb 3 QGes Dnvi w`K Pe‡ji 

w`‡Ki mv‡_ 30° †KvY Drcbœ K‡i| †`Lvb †h, nq P = Q, A_ev P = 2Q.  

mgvavb: g‡b Kiæb PI Qgv‡bi ejØq OA
 

  Ges OB
 

  Øviv wb‡`©wkZ| OACB mvgvšÍwiKwU m¤ú~Y© Kiæb Zvn‡j 

KY©OC
 

  Øviv PI Q-Gi jwä wb‡`©wkZ nq|  

GLb cÖkœ g‡Z, AOC = 30°  

Ges jwäi gvb, R = OC
 

 = 3Q, Zvn‡j wÎfz‡Ri †KvmvBb m~Î n‡Z cvB 

cos30° = 
OA2 + OC2 – AC2

2 . OA . OC   

ev, 

3
2   = 

P2 + ( 3Q)2 – Q2

2P. 3 Q
  ev, 

3
2   = 

P2 + 3Q2 – Q2

2 3P.Q
  = 

P2 + 2Q2

2 3 P.Q
 ;  ev, 

3
2   = 

P2 + 2Q2

2 3 PQ
   

ev, P2 + 2Q2 = 3PQ;  ev, P2 – 3PQ + 2Q2 = 0,  
ev, (P – Q) (P – 2Q) = 0;  P = Q, A_ev P = 2Q 
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D`vniY 4:ci¯úi †Kv‡Y bZ `yBwU ej PI Q-Gi jwä  (2m + 1) (P2 + Q2) ; ejØ‡qi AšÍM©Z †KvY (90° ) 

n‡j jwä (2m – 1) (P2 + Q2) ;  cÖgvY Kiæb, tan = 
m – 1
m + 1   

mgvavb: GLbPGes Qgv‡bi ejØq †Kv‡Y wµqvkxj n‡j jwä (2m + 1) P2 + Q2   
 (2m + 1)2 (P2 + Q2) = P2 + Q2+ 2PQ cos  
ev, (4m2 + 4m + 1) (P2 + Q2) = P2 + Q2 + 2PQ cos  
ev, (4m2 + 4m) (P2 + Q2) = 2 PQ cos  ------------------- (i)  
Avevi, PGes Qgv‡bi ejØ‡qi (90° – ) †Kv‡Y wµqvkxj n‡j jwä = (2m – 1) P2 + Q2   
 (2m – 1)2 (P2 + Q2) = P2 + Q2 + 2PQ cos (90° – )  
ev, (4m2 – 4m + 1) (P2 + Q2) = P2 + Q2+ 2PQsin  
ev, (4m2 – 4m) (P2 + Q2) = 2PQ sin ------------------- (ii)  
GLb (ii) †K (i) Øviv fvM K‡i cvB,  

tan  = 
4m2 – 4m
4m2 + 4m  = 

4m (m – 1)
4m (m + 1)  = 

m – 1
m + 1   

 

D`vniY 5:PGes Qgv‡bi ejØ‡qi jwäi gvb R; Q†K wØ¸Y Ki‡j, RwØ¸Y nq Ges Q-Gi w`K wecixZgyLx Ki‡j 

Rcybivq wØ¸Y nq| cÖgvY Kiæb, PtQtR = 2  t 3  t 2 . 
mgvavb: g‡b Kiæb PGes Qe‡ji AšÍM©Z †Kv‡bv ; myZivs, e‡ji mvgvšÍwiK m~Îvbymv‡i,  

R2 = P2 + Q2 + 2PQ cos ---------------- (i)  
Avevi Q†K hw` wØ¸Y A_©vr 2QKiv nq, Zvn‡j kZ©g‡Z RcwiewZ©Z n‡q 2R nq| 

 (2R)2= P2 + (2Q)2 + 2P. 2Q. cos  
ev, 4R2 = P2 + 4Q2 + 4PQ cos ------------------ (ii)  
Avevi Q-Gi w`K wecixZgyLx n‡j Rn‡e 2RGes Q-Gi AšÍM©Z †KvY (180° – ) 
 (2R)2 = P2 + Q2 + 2PQ cos (180° )  
ev, 4R2 = P2+ Q2 – 2PQ cos ----------------- (iii) 
(i) I (iii) †hvM K‡i cvB, 5R2 = 2P2 + 2Q2------------------- (iv)  
(iii)  2 + (ii) K‡i cvB, 12R2 = 3P2 + 6Q2,   ev, 4R2 = P2 + 2Q2 --------- (v)  
(iv) n‡Z (v) we‡qvM K‡i cvB, R2= P2R = P 
(v) n‡Z cvB, 4P2 = P2 + 2Q2   [R2 = P2 ]  

ev, 3P2 = 2Q2 3P2 = 2Q2 = 3R2 ;  ev, 

P2

2   = 
Q2

3   = 
R2

2  ev, 

P
2

  = 
Q
3

  = 
R
2

  ;  

A_©vr PtQtR = 2  t 3  t 2 .  
weKí c×wZ: mgxKiY (iv) Ges (v) †_‡K cvB, 2P2 + 2Q2 – 5R2 = 0 Ges P2 + 2Q2 – 4R2 = 0  

eRª̧ Yb c×wZ‡Z cvB, 

P2

– 8 + 10  = 
Q2

–5 + 8  = 
R2

4–2   

ev, 

P2

2   = 
Q2

3   = 
R2

2   ev, 

P
2

  = 
Q

3
  = 

R
2

  PtQtR = 2  t 3  t 2 |  
 

D`vniY 6:ci¯úi mg‡Kv‡Y `yBwU ej GKwU KYvq wµqv Ki‡Q| G‡`i ¶z`ªZiwU 8 NGes G‡`i jwä I e„nËi 

e‡ji mgwó 288 N| jwä Ges e„nËi ejwUi gvb wbY©q Kiæb|   

mgvavb: wµqvkxj ejØq PGes Q, †hLv‡b P>Q; GLv‡b ejØ‡qi jwä R, Zvn‡j  

cÖkœvbymv‡i, R + P = 288 --------------- (i)  
Avevi e‡ji mvgšÍwiK m~Îvbymv‡i, R2 = P2 + Q2 + 2PQcos 90° 
ev, R2= P2 + 82 + 2.P.Q.0     [ cos 90° = 0 ]  
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ev, R2 = P2 + 82
ev, R2 – P2 = 82 = 64 ---------------- (ii)  

GLb (ii) †K (i) Øviv fvM K‡i cvB, 

(R + P) (R – P)
R + P   = 

64
288  = 

2
9  ;    

ev, R – P = 
2
9   --------------- (ii)  

(i) Ges (ii) mgvavb K‡i cvB, P = 143 
8
9  NGes R = 144

1
9  N. 

 

D`vniY 7:`yBwU ej ci¯úi j¤v̂wfgy‡L wµqv Ki‡j Zv‡`i jwä 10  wK‡jvMÖvg IRb nq| hw` Zviv 60° †KvY 

K‡i wµqv K‡i Zvn‡j jwä 13  wK‡jvMÖvg IRb nq| ej `yBwUi gvb wbY©q Kiæb| 

mgvavb: g‡b Kiæb, ej `yBwUi gvb PGes Q| G‡`i ga¨eZx© †KvY 90° n‡j jwä 10wK‡jvMÖvg IRb Ges 

ga¨eZx© †KvY 60° n‡j jwä 13wK‡jvMÖvg IRb nq| 
cÖ_g †¶‡Î: ( 10 )2 = P2 + Q2 ;  A_©vr P2 + Q2 = 10 -------------- (i)  
wØZxq †¶‡Î: ( 13 )2 = P2 + Q2 + 2PQ cos 60°  
A_©vr, 13 = P2 + Q2 + PQ --------------- (ii)  

GLb (i) Ges (ii) n‡Z cvB, 13 = 10 + PQ;     ev, PQ = 3 ------------- (iii)   P = 
3
Q   

GLb, P Gi gvb (i) bs ewm‡q cvB, 


3

Q

2

 + Q2 = 10   ev, 9 + Q4 = 10Q2
ev, Q4 – 10Q2 + 9 = 0  

Q2 = 9, 1Q = 3, 1 

GLb (iii) n‡Z, Q = 3 n‡j P = 1 Ges Q = 1 n‡j P = 3 

myZivs P = 3, Q = 1,  A_ev P = 1, Q = 3 
 ej ỳBwUi gvb 3 Ges 1 wK‡jvMÖvg IRb| 

 

 

wkÿv_x©i 

KvR 

1. ci¯úi †Kv‡Y bZ P I Qej `yBwUi jwä Q| Avevi, ci¯úi †Kv‡Y bZ PGes 

2Qej ỳBwUi jwäI Q| cÖgvY Kiæb †h,  = 150°.        
2. GKwU KYvq ỳBwU ej wµqv Ki‡j Zv‡`i e„nËg I ¶z`ªZg jwä h_vµ‡g 16NI 4 

Nn‡j ej ỳBwUi gvb wbY©q Kiæb|   DËi: P = 10NGes Q = 6N| 

 

 

 mvims‡ÿc- 

 hw` ỳB ev Z‡ZvwaK e‡ji wµqv‡iLv GKwU we›`y‡Z wgwjZ nq, ZLb wµqviZ H ej mg~n‡K mgwe›`y ej 

e‡j| 

 hLb `yB ev Z‡ZvwaK ej †Kv‡bv Ro e¯‘i Dci hyMcrfv‡e (simultaneously) wµqvkxj nq Ges G‡`i 

wµqvi djvdj‡K GKwU gvÎ ej Øviv m~wPZ Kiv hvq, ZLb †mB cÖvß GKK (single) ejwU‡K jwä ej ejv 

nq| 

 wµqvkxj KZK¸‡jv e‡ji jwä wbY©‡qi c×wZ‡K ej ms‡hvRb Ges jwä e‡ji AskK wbY©‡qi c×wZ‡K 

ej we‡kølY ejv nq| 

 g‡b Kiæb Owe›`y‡Z wµqviZ ỳBwU ej P I Q,G‡`i ga¨eZx© †KvY |hw` G‡`i jwä R nq Ges jwä P 

e‡ji mv‡_  †KvY Drcbœ K‡i Z‡e, R2= P2 + Q2 + 2PQcos Ges  = tan1 Q sin
P + Q cos   

 †Kv‡bv e¯‘KYvi Dci GKBms‡M Kvh©iZ wZbwU ej‡K hw` †Kv‡bv GKwU wÎfy‡Ri wZbwU evû Øviv w`‡K, 

gv‡b I GKB µ‡g cÖKvk Kiv hvq, Z‡e e¯‘ KYvwU w¯’ive¯’vq _vK‡e A_©vr ejÎq mvg¨e¯’v m„wó K‡i, hvi 

†f±i mgxKiY,


AB + 


BC + 


CA = 0 
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 cv‡VvËi g~j¨vqb 7.4- 

 

1.  ci¯úi mg‡Kv‡Y Aew¯’Z `yBwU e‡ji cwigvY 6N Ges 8N| jwäi gvb I w`K wbY©q Kiæb| 

2. GKwU we›`y‡Z `yBwU ej 60°†Kv‡Y mwµq Ges Zv‡`i jwä 7N| hw` GKwU e‡ji gvb 7N nq, Z‡e Aci 

ejwUi gvb wbY©q Kiæb|  

3. mgwe›`y `yBwU mgvb e‡ji jwäi gvb Zv‡`i GKwUi mgvb n‡j Zv‡`i AšÍf‚©Z †KvY wbY©q Kiæb|  

4. mgwe›`y `yBwU e‡ji jwä GKwU e‡ji mg‡Kv‡Y Aew¯’Z Ges Zvi gvb Aci ejwUi A‡a©K| cÖgvY Kiæb †h, 

ej ỳBwUi AšÍf‚©Z †KvY 150° n‡e|  

5. GKwU KYvq mg‡Kv‡Y wµqviZ `yBwU e‡ji ¶z`ªZiwU 8N Ges Zv‡`i jwä I e„nËi e‡ji mgwó 288N| jwä 

Ges e„nËi ej wbY©q Kiæb| 

6. GKwU we›`y‡Z ci¯úi mg‡Kv‡Y wµqvkxj `yBwU e‡ji jwä 30N Ges Zv e„nËi e‡ji AwfgywLZvi mv‡_ 30° 
†Kv‡Y wµqv K‡i| ej ỳBwU wbY©q Kiæb|   

7. GKwU KYvq cÖhy³ wecixZgyLx `yBwU e‡ji jwä 34 wK. MÖv. IRb Ges hw` Zviv ci¯ú‡ii mv‡_ mg‡Kv‡Y 

wµqv K‡i Zvn‡j Zv‡`i jwä 50 wK. MÖv. IRb n‡Zv| ej ỳBwUi gvb wbY©q Kiæb|  

8. `yBwU e‡ji e„nËg jwä 17N| hw` Zviv ci¯úi j¤v̂wfgy‡L wµqv K‡i, Zvn‡j Zv‡`i jwä 13N nq| ej 

`yBwUi gvb KZ?  

9. `yBwU e‡ji e„nËg jwä 14N | hw` Zviv ci¯úi j¤̂fv‡e wµqv K‡i, Zvn‡j jwä 10N nq| ej ỳBwU wbY©q 

Kiæb|  

10. ci¯úi 60° †Kv‡Y bZ ỳBwU ej P Ges Q,ejØ‡qi jwä Rn‡j cÖgvY Kiæb †h, P + 2Q = (4R2 – 3P)
1
2
 

  .  

11. ỳBwU ej GKwU KYvq wµqv K‡i| GKwU‡K wØ¸Y Ges AciwU 20N ewa©Z Ki‡j Zv‡`i jwäi w`K AcwiewZ©Z 

_v‡K| †k‡lv³ ejwU wbY©q Kiæb|  

12. ỳBwU ej P I Q-Gi ga¨eZx© †KvY ; hw` PGes Q-Gi Ae¯’vb ci¯úi cwieZ©b nq, Zvn‡j Zv‡`i jwä 

cwigvY †KvY Ny‡i hvq| †`Lvb †h, tan 
1
2 = 

P – Q
P + Q  tan 

1
2 (P>Q)| 

13. ỳBwU ej P I Q-Gi jwä R| hw` P-†K RcwigvY e„w× Kiv nq Ges QAcwiewZZ ivLv nq, Zvn‡j bZzb jwä 

R, P + R-Gi m‡½ †h †KvY K‡i, Zv jwä Rc~‡e© P-Gi m‡½ †h †KvY KiwQj Zvi A‡a©K nq| bZzb jwäi gvb 

wbY©q Kiæb| Rhw` P-Gi m‡½  †KvY K‡i, †`Lvb †h bZzb jwä = 2R cos 

2 | 

14. †Kv‡bv wbw`©ó †Kv‡Y ci¯úi bZ `yBwU ej P I Q-Gi jwä P-i w`‡Ki mv‡_  †KvY Drcbœ Ki‡j, †`Lvb †h 

GKB †Kv‡Y wµqvkxj `yBwU ej P + RI Q-Gi jwä P + R-Gi mv‡_ 

1
2†Kv‡Y bZ n‡e| 

15. ci¯úi 2†Kv‡Y bZ n‡j ỳBwU mgcwigvY e‡ji jwä hv nq, †mwU 2†Kv‡Y bZ n‡j G‡`i jwäi wØ¸Y nq, 

Zvn‡j †`Lvb †h, cos  = 2 cos 
16.  †Kv‡Y wµqvkxj P I Q ej `yBwUi jwä R| hw` cÖ‡Z¨K ej‡K RcwigvY ewa©Z Kiv hvq, Z‡e cÖgvY Kiæb 

†h, GwU bZzb jwä R-Gi mv‡_ †h †KvY Drcbœ K‡i Zvi U¨vb‡R›U Gi gvb

(P – Q) sin
P + Q + R + (P + Q) cos  

17. ỳBwU ej P + QGes P – Qci¯ú‡ii mv‡_ 2†KvY K‡i wµqvkxj Ges G‡`i jwä `yB e‡ji mgwØLÐK †iLvi 

m‡½  †KvY K‡i| †`Lvb †h, P tan  = Q tan 
18. ỳBwU ej P Ges Q-Gi jwä P-Gi j¤v̂wfgy‡L; Avevi GKB †KvY K‡i Av‡Q Ggb PGes Q-ejØ‡qi jwä Q -

Gi j¤v̂wfgy‡L| †`LvI †h QQ  = P2. 
19. GKwU we› ỳ‡Z cÖhy³ wbw`©ó gv‡bi `yBwU e‡ji Mwiô Ges jwNô jwä h_vµ‡g 16N Ges 4N| hLb Zviv 

ci¯úi 60° †Kv‡Y bZ †_‡K wµqvkxj nq, ZLb Zv‡`i jwä wbY©q Kiæb|  
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20. GKwU we›`y‡Z wµqviZ `yBwU e‡ji e„nËg I ¶z`ªZg jwä h_vµ‡g P I Q, ej `yBwUi AšÍM©Z †KvY n‡j, 

†`Lvb †h, H ỳBwU e‡ji jwä[P2 cos2
2  + Q2 sin2

2]
1
2
 
 |  

21. j¤v̂wfgy‡L wµqviZ 20N GKwU ej‡K ỳBwU e‡j we‡køwlZ Kiv n‡q‡Q| Zv‡`i GKwU Abyf‚wgK Ges Zv 10N 

mgvb| AciwUi gvb I w`K wbY©q Kiæb|  

22. GKwU we›`y‡Z wµqvkxj `yBwU ej P Ges R-Gi jwä P; †`Lvb †h P-†K wØ¸Y Ki‡j bZzb jwä Q-Gi 

j¤v̂wfgy‡L wµqv Ki‡e|  
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wbw ©̀ó w`‡K ỳBwU e‡ji AskK  

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 e‡ji Dcvsk ev AskK eY©bv Ki‡Z cvi‡eb, 

 wÎ‡KvYwgwZi mvBb m~Î e¨envi K‡i e‡ji AskK wbY©q Ki‡Z cvi‡eb, 

 e‡ji AskK m~Î e¨envi K‡i wewfbœ mgm¨v mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  

Dcvsk ev AskK 

 

 

 g~jcvV- 

 

e‡jiwe‡kølY (Resolution of Forces) 
`yBevZ‡ZvwaKe‡jims‡køl‡Yevms‡hvR‡b†hgbGKwUgvÎejevjwäejcvIqvhvq, 

†ZgbGKwUgvÎej‡K†f‡½evwefvRbK‡i`yBevZ‡ZvwaKe‡jcwiYZKiv‡Ke‡jiwe‡kølYe‡j|Gfv‡ewewkøóej¸‡jv‡KcÖ

_‡gv³HejwUiDcvskevAskKIcÖ_‡gv³ejwU‡KGBDcvsk¸‡jvijwäeje‡j| 

†h‡Kv‡bvGKwUwbw`©óej‡KGKwU†iLvØvivw`‡KIgv‡bm~wPZKivhvq|†mB†iLv‡KKY©a‡iAmsL¨mvgvšÍwiKA¼bKivhvq|

mvgvšÍwiKm~ÎAbymv‡iGBiƒcK‡Y©imwbœwnZ`yBwUevûiØvive‡ji`yBwUDcvskw`‡KIgv‡bwb‡`©wkZn‡e| 

 
†Kv‡bv cÖ̀ Ë ej‡K ỳBwU wbw`ó w`‡K ỳBwU Dcvs‡k we‡kølY 

g‡b Kiæb †Kv‡bv wbw`ó ej R hvOC
 

 Øviv wb‡`©wkZ nq Ges OC
 

 Dfq cv‡k OX
 

 Ges OY
 

  mij‡iLv `yBwUi,  mv‡_ 

h_vµ‡g I †Kv‡Y bZ| GLb OX
 

 IOY
 

 -Gi eivei Re‡ji Dcvsk wbY©q Ki‡Z n‡e|  

GLb OX
 

 I OY
 

 †iLv eivei mwbœwnZ evû wb‡q OC
 

 -†K KY© wb‡q OACBmvgvšÍwiK 

A¼b Kiæb| e‡ji mvgvšÍwiK m~‡Îi mvnv‡h¨ OX
 

 Ges OY
 

 eivei R-Gi Dcvsk Ges 

ej ỳBwU PI Qh_vµ‡g OA
 

  Ges OB
 

  Øviv wb‡`©wkZ n‡e| 

†h‡nZz AC
 

  I OB
 

  ci¯úi mgvb I mgvšÍivj, myZivs AC
 

  †iLvsk Qe‡ji gvb I w`K wb‡`©k Ki‡e|  

GLb OACwÎfzR n‡Z cvB, 

OA
 

sinOCA = 
AC
 

sinCOA  = 
OC
 

sin OAC   

A_©vr 

OA
 

sin = 
OB
 

sin  = 
R

sin {180° – (+)}       [ AC
 

  = OB
 

  ]  


P

sin  = 
Q

sin  = 
R

sin ( + )  P = OA
 

  = 
R sin

sin ( +  )  Ges Q = OB
 

 = 
R sin

sin ( +  )   . 

gšÍe¨: 

P
sin  = 

Q
sin  = 

R
sin ( + )  n‡Z cÖZxqgvb nq †h, DcvskØ‡qi Ges G‡`i jwäi g‡a¨ Ggb m¤úK© 

we`¨gvb †h, cÖ‡Z¨K ej Aci ỳB e‡ji ga¨eZx© †Kv‡Yi mvB‡bi mgvbycvwZK|  

 

cvV 7.5 
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D`vniY 1: GKwU KYvi Dci 2PI Pgv‡bi `yBwU ej `ywUB wfbœ w`‡K wµqviZ| hw` cÖ_gwU wØ¸Y Ges wØZxqwUi 

gvb 12Nevov‡bv nq, Z‡e Zv‡`i jwäi w`K AcwiewZ©Z _v‡K| P-Gi gvb wbY©q Kiæb|  

mgvavb: g‡b Kiæb A we›`y‡Z 2PI PejØq ci¯úi A we›`y‡Z wµqvkxj Ges G‡`i‡K h_vµ‡g AB
 

Ges AD
 

Øviv 

Ges, jwä AC
 

Øviv m~wPZ Kiv n‡q‡Q| hLb AE
 

= 4Pnq, ZLb AC
 

= (P + 12N) Ges Zv‡`i jwä AC
 

eivei AFØviv 

wb‡`©wkZ nq|  

GLb ∆ABC†_‡K Sine Rule Abymv‡i cvB, 

2P
sinC  = 

P
sinA   ev, 

P
2P  = 

sinA
sinC  ---------- (i)  

Avevi ∆AEF†_‡K Sine Rule Abymv‡i cvB, 

4P
sinF  = 

P + 12N
sinA   ev, 

P + 12N
4P   = 

sinA
sinF  = 

sinA
sinC  ---------- (ii)  

GLb (i) Ges (ii) †_‡K cvB, 

P
2P  = 

P + 12N
4P    

ev, 4P = 2P + 24Nev, P = 12N.  
weKí:∆ACDGes ∆AFGci¯úi m`„k| 


AD
DC  = 

AG
GF  = 

P + 12N
4P   A_©vr, 

P
2P  =

P + 12N
4P   ;      P = 12 N 

 

D`vniY 2: PI Q`yBwU e‡ji (2Q>P>Q) jwä RGes RejØ‡qi AšÍM©Z †KvY‡K 1 t 2 Abycv‡Z wef³ K‡i| cÖgvY 

Kiæb, jwäi gvb



P2 – Q2

Q  Ges ej ỳBwUi AšÍM©Z †KvY = 3 cos1




P

2Q | 

mgvavb: g‡b Kiæb P I Qej `yBwUi AšÍM©Z †KvY 3; myZivs cÖkœvbymv‡i jwä ej R, Pe‡ji mv‡_ †Kv‡Y I 

Qe‡ji mv‡_ 2†Kv‡Y bZ (GLv‡b P>QnIqvq jwäej e„nËi e‡ji wbKUeZx© nq) i‡q‡Q| 

Zvn‡j Sinc Rule Abymv‡i,   
P

sin2  = 
Q

sin  = 
R

sin( – 3)  ;     ev, 

P
sin2  = 

Q
sin  = 

R
sin3   


P
Q  = 

sin2
sin   = 

2 sin cos
sin   = 2 cos

 cos  = 
P

2Q  ------------------ (i)  

R2= P2 + Q2 + 2PQ cos 3 
 = P2 + Q2 + 2PQ (4 cos3  – 3 cos)  

 = P2 + Q2 + 2PQ(4 
P3

8Q3  – 3 
P

2Q) 

 = P2 + Q2 + 
P4

Q2  – 3P2  = Q2 + 
P4

Q2  – 2P2 = 
Q4 + P4 – 2P2Q2

Q2   = 



P2 – Q2

Q

2

R  =  
P2 – Q2

Q   .  

Avevi (i) n‡Z  = cos1




P

2Q P I Q ejØ‡qi AšÍM©Z †KvY, 3 = 3 cos1




P

2Q . cÖgvwYZ|  

 

 

wkÿv_x©i 

KvR 

Owe›`y‡Z wµqvkxj ỳBwU ej PI Q-ejØ‡qi jwä R|GKwU †Q`K‡iLv Zv‡`i 

wµqv‡iLv‡K h_vµ‡g L, M I Nwe› ỳ‡Z †Q` K‡i| †`Lvb †h, 

P
OL  + 

Q
OM  = 

R
ON  . 

 

 

 mvims‡ÿc- 

 `yB ev Z‡ZvwaK e‡ji ms‡køl‡Y ev ms‡hvR‡b †hgb GKwU gvÎ ej ev jwäej cvIqv hvq, †Zgb 

GKwUgvÎ ej‡K †f‡½ ev wefvRb K‡i `yB ev Z‡ZvwaK e‡j cwiYZ Kiv‡K e‡ji we‡kølY e‡j| Gfv‡e 

wewkøó ej¸‡jv‡K cÖ_‡gv³ H ejwUi Dcvsk ev AskK I cÖ_‡gv³ ejwU‡K GB Dcvsk¸‡jvi jwä ej 

e‡j| 

N 
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 †Kv‡bv cÖ̀ Ë ej‡K ỳBwU wbw`ó w`‡K ỳBwU Dcvs‡k we‡kølY Ki‡j, 

P
sin  = 

Q
sin  = 

R
sin ( + )   

 

 

 cv‡VvËi g~j¨vqb 7.5- 

 

1.  GKwU mgevû wÎfz‡Ri µgvbymv‡i M„nxZ evû¸‡jvi mgvšÍivjfv‡e h_vµ‡g 3P, 7P I 5Pej GKwU we›`y‡Z 

mwµq| Zv‡`i jwäi w`K I gvb wbY©q Kiæb|  

2. 1, 2, 3 I 4 wK‡jvMÖvg IR‡bi GKwU eM©‡¶Î ABCD-i †K›`ª O we› ỳ‡Z cÖhy³ n‡q‡Q Ges Giv h_vµ‡g A, B, 
CI D†KŠwYK we› ỳi Awfgy‡L wµqv K‡i| ejmg~‡ni jwä wbY©q Kiæb|  

3. P Ges Qej `yBwU wfbœ mij‡iLv OA   Ges OB   eivei wµqvkxj Ges G‡`i jwä OA  -i Dci j¤|̂ Aci 

`yBwU ej PGes Qh_vµ‡g H `yBwU mij‡iLvq wµqvkxj n‡j, hw` Zv‡`i jwä OB -i Dci j¤̂ nq| Zvn‡j 

cÖgvY Kiæb †h, PP = QQ. 
 

 

 

 

 

e‡ji j¤̂vskK  

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 e‡ji j¤v̂skK m¤ú‡K© ej‡Z cvi‡eb, 

 GKwU wbw`©ó w`‡K ej‡K j¤̂fv‡e ỳBwU Dcvs‡k we‡kølY Ki‡Z cvi‡eb, 

 j¤v̂sk‡Ki Dccv`¨ eY©bv I cÖgvY Ki‡Z cvi‡eb, 

 j¤v̂sk‡Ki mvnv‡h¨ mgZjxq e‡ji jwä wbY©q Ki‡Z cvi‡eb, 

 j¤v̂sk‡Ki mvnv‡h¨ wewfbœ mgm¨v mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  

j¤v̂skK, mgZjxq e‡ji jwä 

 

 

 g~jcvV- 

 

j¤v̂skK:mvaviYZt GKwU wbw`©ó ej‡K ci¯úi j¤f̂v‡e Aew¯’Z `yBwU Dcvs‡k we‡kølY Ki‡j †h `yBwU Dcvsk ev 

AskK ej cvIqv hvq Zv‡K j¤̂vsk ev j¤̂vskK ej ejv nq| 

 

GKwUwbw`©óej‡Kci¯úij¤f̂v‡e`yBwUDcvs‡kwe‡kølY 

g‡b KiæbRejwUAC
 

  †iLvØvivw`‡KIgv‡bwb‡`©wkZ|AC
 

  †iLvAX
 

 -Gimv‡_†Kv‡YbZ|GLbCwe›`yn‡ZAX
 

 -

GiDciCB


  j¤Ûvbvn‡jvGesABCDmvgvšÍwiKm¤ú~Y©Kivn‡jv|Zvn‡jAB
 

  IAD


  

Øvivwb‡`©wkZej`yBwURe‡jiDcvsk|G‡`ig‡a¨AB
 

  Øvivwb‡`©wkZDcvskAX
 

 eiveiRe‡jij¤v̂skK ev 

we‡køwlZAskGesAD


  Øvivwb‡`©wkZDcvskwUAY


eiveiRe‡ji j¤v̂skK evwe‡køwlZAsk| 

cvV 7.6 
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1g wPÎ:m~²‡KvY n‡jAB
 

  = AC
 

cos = Rcos 

GesAD


  = BC


 = AC
 

  sin = Rsin 

AX
 

 eivei Re‡ji j¤̂vskK ev we‡køwlZ Ask = Rcos 

       Ges AY


eivei Re‡ji we‡køwlZ Ask = Rsin 

2q wPÎ:¯’~j‡KvYn‡jGwU – AB
 

  = – AC
 

cos(180° – ) = Rcos 

AX
 

 -Giw`‡KR-Giwe‡køwlZAskFYvZ¥Kn‡eGesGesAY


-Giw`‡KRe‡ji j¤v̂skK evwe‡køwlZAskAD


  = BC


= AC
 

  
sin(180° – ) = Rsin 

myZivs, Dfq‡¶‡ÎBRe‡ji j¤v̂skK evwe‡køwlZAskwUAvbyf‚wgKAX
 

 eivei= RcosGesDj¤^AY
 

 eivei=Rsin 
 

e‡ji j¤v̂skK m¤úwK©Z GKwU Dccv`¨ 

GKB we›`y‡Zwµqvkxj `yBwUmgwe›`ye‡ji †h‡Kv‡bv wbw`©ó w`K eiveij¤v̂sk‡KiexRMwYZxq †hvMdj 

HGKBw`‡Kej¸‡jvijwäij¤v̂sk‡Kimgvb| 

cÖgvY:g‡bKiæbAwe›`y‡ZwµqvkxjPIQgv‡biej`yBwUijwäigvbR; GLbP, QGesRejÎq‡Kh_vµ‡gAB
 

 ,AD
 

  IAC
 

  

Øvivw`‡KIgv‡bwb‡`©wkZKiæb GesABCDmvgvšÍwiKwUc~Y©Kiæb|Zvn‡jAX
 

  eiveiP, 

QGesRe‡jij¤v̂skK‡Kh_vµ‡gAL
 

 , AN
 

  IAM
 

  Øvivm~wPZ Kiv n‡jv| 

cÖgvYKi‡Zn‡e†h, AX
 

  eiveiPIQgv‡bie‡jij¤v̂sk‡KiexRMwYZxq†hvMdj,H†iLveivei 

jwäRe‡jij¤v̂sk‡Kimgvb, A_©vr AM
 

   = AL
 

 + AN
 

   
 

 

 

 

 

 

GLb Bwe›`yn‡ZAX
 

  †iLvimgvšÍivjK‡iBKUvbvn‡jv, †hbZvCM
 

-

†KKwe› ỳ‡Z†Q`K‡i|†h‡nZzBLMKGKwUAvqZ‡¶Î, BK
 

 = LM
 

 

Avevi, BC
 

, AD
 

-imv‡_mgvšÍivjGesmgvbnIqvq∆DANGes∆CBKm`„k| 

myZivs,

AB
 

AN
   = 

BC
 

BK
   AN

 
  =BK

 
wKšÍzBK

 
 = LM

 
,    AN

 
  = BK

 
 = LM

 
.  

GLb(i) wP‡ÎAX
 

  eiveiPIQA_©vrAB
 

 IAD
 

  Gij¤^vsk‡KiexRMwYZxq †hvMdj = AL
 

 + AN
 

  = AM
 

   

Ges(ii) wP‡ÎAXeiveiPIQejØ‡qij¤v̂sk‡Ki exRMwYZxq†hvMdj=AL
 

  – AN
 

  = AL
 

 –LM
 

 = AM
 

   

myZivs, Dfq wP‡ÎOX


  eiveijwäR-Gij¤v̂sk, PIQ-e‡jij¤^vs‡kiexRMwYZxqmgwóimgvb| 
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gšÍe¨: GKB we›`y‡Z wµqvkxj †h‡Kv‡bv msL¨K GKZjxq e‡ji †¶‡Î j¤v̂skK m¤úK©xq Dccv`¨wU mZ¨ n‡e A_©vr 

GKB we›`yMvgx †h‡Kv‡bv msL¨K mgZjxq ej wµqvkxj n‡j wbw`©ó w`K eivei ej¸‡jvi j¤̂svk‡Ki exRMvwYwZK 

†hvMdj H GKB w`‡K jwäi j¤̂vsk‡Ki mgvb| 

Abywm×všÍ: hw`P Ges Q ejØ‡qi jwä R GKwU wbw`©ó †iLv OX Gi mv‡_ h_vµ‡g , Ges  †KvY Drcbœ K‡i 

Zvn‡jOX eivei j¤v̂skK Rcos=Pcos+ QcosGesOX Gi mv‡_ j¤^ eivei j¤v̂skKR sin=P sin + Q 
cos. 

 
GKBwe›`y‡ZhyMcrwµqvkxjK‡qKwUmgZjxqe‡jijwä: 

g‡bKiæbP, Q,R, ................ ejmg~nGKBmgZ‡jOwe›`y‡Zwµqvkxj|Owe›`yw`‡qOX


Ges OY


  
`yBwUci¯úij¤v̂wfgyLx†iLvHmgZ‡jAw¼ZKivn‡jv| 

g‡bKiæbP, Q, R, .............. ejmg~nOX


-GimwnZh_vµ‡g, , ,...... †KvYDrcbœ K‡i|aiæb, 

ejmg~‡nijwäFGesGwUOX-Gimv‡_†KvYDrcbœ K‡i|Zvn‡jOX


GesOY


  
eiveijwäFGij¤v̂skKh_vµ‡gFcosGesFsin| 

Avevi, OX


GesOY


-Gi w`K eivei P, Q, R ejmg~n‡K we‡kølY Ki‡j  

G‡`i j¤v̂skKmg~‡ni mgwó wb‡q cvB,  

Pcos + Qcos + Rcos +........ = Fcos = X(aiæb)  
Psin + Qsin + Rsin +........ = Fsin = Y(aiæb) 

wKšÍz Avgiv Rvwb GKB we›`y‡Z wµqvkxj †h‡Kv‡bv msL¨K 

e‡jij¤v̂skKmg~‡ni exRMwYZxq mgwó H GKB w`‡K G‡`i jwäi 

j¤v̂sk‡Ki mgvb| 

GLbOXeiveiej¸‡jvij¤v̂skKwb‡jcvB, Fcos = Pcos + Qcos + Rcos+........ = X(aiæb)  

Fcos = X----------------- (i)  
GesOYeiveiej¸‡jvij¤v̂skKwb‡jcvB, Fsin = Psin + Qsin + Rsin+ ............= Y(aiæb)  

Fsin= Y----------------- (ii)  
(i)Ges(ii)-Gie‡M©imgwówb‡qcvB, F2 (cos2 + sin2) = X2+ Y2F = X2 + Y2  -------------- (iii)  

Avevi, (ii)-†K(i)ØvivfvMK‡icvB, tan = 
Y
X    ev,  = tan1Y

X    ---------------- (iv)  

mgxKiY(iii) n‡Zejmg~‡nijwäF-GigvbGes(iv)n‡ZjwäGiw`KcvIqvhv‡e| 

 

Owe›`y‡ZOA
 

  GesOB
 

  eiveiwµqvkxj`yBwUe‡jigvbh_vµ‡gm. OA
 

  Gesn.OB
 

  Øviv m~wPZ n‡jG‡`ijwäOC
 

  

eiveiwµqvkxjn‡eGesGigvb(m+n) OC
 

  n‡e, †hLv‡bAB
 

 -GiDciCAew¯’ZGesm.AC
 

  =n.BC
 

 . A_©vr C we›`ywU 

AB
 

  †K ntm Abycv‡Z AšÍwe©f³ K‡i| 

cÖgvY: g‡b Kiæb,Owe›`y w`‡q BA
 

 -i mgvšÍivj K‡i ML


  A¼b Kiv nj Ges 

OCALI OCBMmvgvšÍwiKØq m¤ú~Y© Kiv n‡jv| GLb OA
 

  eivei wµqvkxj  

m.OA
 

  e‡ji Dcvsk m.OL
 

  Ges m.OC
 

 h_vµ‡g OL
 

  Ges OC
 

 eivei 

wµqvkxj| 
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AveviOB
 

  eiveiwµqvkxjn.OB
 

  e‡jiDcvskn.OM
 

  Gesn.OC
 

 h_vµ‡g OM
 

  Ges OC
 

 eivei wµqvkxj|†h‡nZz, 

m.AC
 

  = n.BC
 

  GesAC
 

  = LO
 

  IBC
 

  = MO
 

 ,    m.OL
 

  = n.OM
 

  

myZivsm. OA
 

-GiDcvskOL
 

  eiveiGesn.OB
 

-GiDcvskOM
 

 eiveigv‡bmgvb, 

wKšÍzwecixZw`‡Kwµqvkxj|myZivsm.OA
 

Gesn.OB
 

e‡jijwä(m + n). OC
 

 GesZvOC
 

 eiveiwµqvkxj| 

gšÍe¨:m=n = 1 n‡j OA
 

 + OB
 

  = 2OC
 

 A_©vr OA
 

GesOB
 

 ej ỳBwUi jwäi wµqv †iLvOAB GiABevûi 

mgwØLÐK ga¨gv eivei wµqv K‡i Ges jwäi gvb n‡e ga¨gvwUi ˆ`‡N©̈ i wØ¸Y| 

 

D`vniY 1: GKB KYvq hyMcr wµqviZ mvgZwjK wZbwU ej P, QI Rci¯ú‡ii mv‡_ , I †KvY Drcbœ K‡i| 

cÖgvY Kiæb, Zv‡`i jwä = (P2 + Q2 + R2 + 2PQ cos  + 2QR cos  + 2RP cos ) 
1
2
 

   

mgvavb: g‡b Kiæb P e‡ji wµqv‡iLv OXeivei wµqvkxj myZivsOX†iLvP, QGes R-e‡ji wµqv‡iLvi mv‡_ 

h_vµ‡g 0°, Ges (2 – ) †KvY Drcbœ K‡i|  

g‡b Kiæb, P, Q, R ej wZbwUi jwä Fhv OX


-Gi mv‡_ A_©vr P-Gi wµqv‡iLvi mv‡_ †KvY Drcbœ K‡i| 

Avgiv Rvwb †h‡Kv‡bv wbw`©ó w`‡K `yB ev Z‡ZvwaK e‡ji Dcvs‡ki exRMwYZxq mgwó H GKB w`‡K Zv‡`i jwäi 

Dcvs‡ki mgvb| myZivs g‡b Kiæb, P, Q, R ej Îq wPÎvbymv‡i h_vµ‡g OX


, OY


 Ges OZ


 eivei wµqvkxj| 

F cos  = P cos0° + Q cos + Rcos(2–) 
            = P + Q cos + R cos--------------------- (i)  
Avevi, F sin = P sin0° + Q sin + Rsin(2 – )  
                       = Q sin – R sin------------------ (ii)  
GLb, (i)2 + (ii)2

†_‡K cvB, 
F2 = (P + Q cos + R cos)2 + (Q sin – R sin)2 

= P2 + Q2 cos2 + R2 cos2 + 2 PQ cos + 2 PR cos+ 2 QR cos cos 
+ Q2 sin2+  R2 sin2 – 2QR sin sin 

= P2 + Q2 + R2 + 2PQ cos + 2PR cos + 2QRcos( + )  
= P2+ Q2+ R2 + 2PQ cos + 2PR cos + 2QR cos [  +  +  = 2 ] 

F = P2 + Q2 + R2 + 2PQ cos + 2QR cos + 2PR cos   

A_©vr, F = (P2 + Q2 + R2 + 2PQcos + 2QRcos + 2PR cos)
1
2
 

   
 

 

wkÿv_x©i 

KvR 

GKwU KYvi Dci 10N Ges 6N ej ci¯ú‡ii j¤v̂wfgy‡L GKwU we›`y‡Z wµqvkxj Ges 

GKwU 8N G‡`i AšÍe©Zx© †KvY‡K mgwØLwÐZ K‡i wµqv Ki‡Q; wµqvkxj we›`ywU n‡Z 

ewngy©Lx †h ejÎq‡K mvg¨ve¯’vq ivL‡Z cv‡i Zvi gvb wbY©q Kiæb|                        

DËi: P = 200 + 128 2  N 

 

D`vniY 2:GKB mgZ‡j Aew¯’Z OA , OB , OC , OD  †iLv eiveiP, 3P, 3P, 3Pgv‡bi ej¸‡jv wµqv K‡i| 

hw`AOB = 60°,BOC = 90°Ges COD = 120°nq, Zvn‡j ejmg~‡ni jwäi gvb I w`K wbY©q Kiæb|  

mgvavb: g‡b Kiæb P,3P, 3P, 3P h_vµ‡g OA,OB, OCIOD 
Awfgy‡L wµqvkxj|  

aiæb ej¸‡jv jwä Fhv  OXev OA Gi mv‡_  †KvY Drcbœ K‡i|  

OXGes OYeivei j¤v̂s‡ki gvb h_vµ‡g F cosGes Fsinn‡j, 



I‡cb ¯‹zj  evsjv‡`k Dš§y³ wekŵe`¨vjq 
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F cos = P cos0° + 3P cos60° + 3P cos150° + 3 P cos270° 

= P + 3P.
1
2  – 3 P. 

3
2   = P ----------(i) [ cos 150° = – 

3
2    

   Ges cos 270° = 0 ] 
Ges F sin  = P sin0°+3P sin60° + 3P sin150° + 3P sin270° 

= 3P
1
2  – 3P

3
2   + 3 P 1 = 

3P
2   – 

3P
2   + 3P = 3P ---------------(ii) 

F2 = P2 + ( 3 P)2 = 4P2F = 2PGes tan  = 3  = tan 60° = 60° 
 

D`vniY 3:ABCDEFGKwU mylg lofz‡Ri Dci 1, 3  Ges 3 gv‡bi wZbwU ej h_vµ‡g AC


 , AD


  Ges AE


  evû 

eivei wµqvkxj| jwäi gvb wbY©q Kiæb|  

mgvavb: Avgiv Rvwb†Kv‡bv mylg lofz‡Ri †¶‡Î BAC = CAD = DAE = EAF = 30°; 

myZivs AB


  I AE


  ci¯úi j¤f̂v‡e Aew¯’Z| aiæb ejmg~‡ni jwä F hvAC


  Gi mv‡_ †Kv‡Y wµqvkxj| 

GLb AC


 Ges Zvi j¤̂vwfgy‡L ej¸‡jv‡K we‡kølY K‡i| 

Fcos = X =1 . cos0° + 3cos30° + 3 cos60° 

 = 1 + 3 . 
3

2   + 3 1
2  = 4 ---------------- (i)  

Ges Fsin = Y = 1 sin0° + 3sin30° + 3 sin60°  

 = 0 + 3 . 
1
2  + 3. 

3
2   = 2 3  ----------------- (ii) 

(i) Ges (ii)-Gi e‡M©i mgwó wb‡q cvB,  

F2 = 42 + (2 3 )2 = 16 + 12 = 28  F = 2 7   
 

 

 mvims‡ÿc- 

 mvaviYZt GKwU wbw`©ó ej‡K ci¯úi j¤f̂v‡e Aew¯’Z `yBwU Dcvs‡k we‡kølY Ki‡j †h `yBwU Dcvsk ev 

AskK ej cvIqv hvq Zv‡K j¤̂vsk ev j¤̂vskK ej ejv nq|  
 Re‡ji j¤v̂skK ev we‡køwlZ AskwU Avbyf‚wgK Askeivei =R cosGes Dj¤^ Ask eivei =R sin 
 GKB we›`y‡Z wµqvkxj ỳBwU mgwe›`y e‡ji †h‡Kv‡bv wbw`©ó w`K eivei j¤̂vsk‡Ki exRMwYZxq †hvMdj H 

GKB w`‡K ej¸‡jvi jwäi j¤̂vsk‡Ki mgvb| 

 

 

 cv‡VvËi g~j¨vqb 7.6- 

 

1. Djø¤ŵ`‡Kimv‡_60°†Kv‡YbZGKwUe‡jiDjø¤ŵ`‡Kiwe‡køwlZvsk5N; 

ejwUGesZviAvbyf‚wgKw`‡KiwewkóvskwbY©qKiæb| 

2.  ABCwÎfz‡RiA, B, C†KŠwYKwe›`yiwfZiw`‡qwµqvkxjwZbwUejwecixZevûij¤v̂wfgy‡LGesej¸‡jvi 

gvbh_vµ‡g†KvY¸‡jvi†KvmvB‡biAbycv‡Z|†`Lvb†hjwä(1 – 8 cosAcosBcosC)
1
2
 

  -GiAbycv‡Z| 

3. wZbwUmg-cwigvYejP, ∆ABC-iCA  , CB  , AB  -
ievûimgvšÍivjfv‡eGKwUKYviDciwµqvkxj|cÖgvYKiæb†hGBwZbwUe‡jijwäP

3 – 2 cosA – 2 cosB – 2 cosC   
4. mylglofz‡RiGKwU†KŠwYKwe›`y‡ZAcicuvPwU†KŠwYKwe›`yiw`‡Kh_vµ‡g2, 3 , 5, 3  

Ges2NwewkóejcÖhy³n‡q‡Q|Zv‡`ijwäigvbIw`KwbY©qKiæb| 
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5.  GKwUmgevûwÎfz‡Riµgvbymv‡iM„nxZevû¸‡jvimgvšÍivjfv‡eh_vµ‡g2P, 
3PI4PejGKwUwe›`y‡Zmwµq|Zv‡`ijwäigvbIw`KwbY©qKiæb| 

6.  PQ, PGesP + Qej wZbwUGKwUwe›`y‡ZwµqvK‡i; 

Zv‡`iw`KGKwUmgevûwÎfz‡Riµgvbymv‡iM„nxZwZbwUevûimgvšÍivj n‡j ejÎ‡qijwäwbY©qKiæb| 

 
 

 ej‡Rv‡Ui mvg¨ve ’̄v 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 †Kv‡bv KYv‡Z wµqvkxj ej‡Rv‡Ui mvg¨ve¯’v Kx Zv eY©bv I e¨vL¨v Ki‡Z cvi‡eb, 

 †Kv‡bv KYv‡Z wµqvkxj mgZjxq ej‡Rv‡Ui mvg¨ve¯’vi cÖ‡qvRbxq kZ© wbY©q Ki‡Z cvi‡eb, 

 mvg¨ve¯’vq e‡ji wÎfzR m~Î I Zvi wecixZ m~‡Îi eY©bv I cÖgvY Ki‡Z cvi‡eb, 

 m~Î¸‡jv cÖ‡qvM K‡i wewfbœ mgm¨v mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  

ej‡RvU, mvg¨ve¯’v, wÎfzR m~Î 

 

 

 g~jcvV- 

 

ej‡Rv‡Ui mvg¨ve¯’v 

GKBwe›`y‡ZwµqviZ†KvbKYviDciKZ¸‡jvejwµqvkxj_vK‡jhw`e¯‘KYvwU‡Z†KvbcÖKviMwZim„wóbvnqA_©vre¯‘KYvw

Uw¯’i_v‡KZ‡eej¸‡jvmvg¨ve¯’vq_vK‡e|G‡¶‡ÎwµqviZej¸‡jvijwäk~b¨n‡e|mgwe›`yejmvg¨ve¯’vq_vK‡j, 

G‡`i†h†KvbGKwUe‡jigvbAciej¸‡jvijwäimgvbIwecixZgyLxn‡e|mvg¨ve¯’vq_vK‡jej¸‡jvijwäk~b¨nIqvq†h†

Kvb†iLveiveijwäij¤v̂skKk~b¨n‡e|myZivscÖ̀ Ëej¸‡jvij¤v̂sk‡KiexRMwYZxq†hvMdjIk~b¨n‡e| 

 

`ywUe‡ji†¶‡Îmvg¨ve¯’v: 

g‡bKiæbOwe›`y‡ZwµqvkxjP IQejØqGKB†iLvAOBGiOAIOBeiveiKvh©iZ|ejØ‡qijwäRn‡j,  R = P  Q 
(P>Q) 

 
mvg¨ve¯’vqjwäejR = 0, G‡¶‡ÎP = Q 
A_©vrGKBwe›`y‡Z`ywUmgvbejci¯úiwecixZw`‡Kwµqvkxjn‡jGivmvg¨ve¯’vq_vK‡e|myZivs†Kvbwe›`y‡Z†Kvbe¯‘KYvi

Dci`ywUmgvbIwecixZgyLxejwµqvkxj_vK‡je¯‘KYvwUmvg¨ve¯’vq_vK‡e| 

 

GKB we›`y‡Z wµqvkxj K‡qKwU mvgZwjK e‡ji mvg¨ve¯’vi kZ© 

†Kv‡bv e¯‘KYvi Dci wµqvkxj GKvwaK e‡ji jwä k~b¨ n‡j ej¸‡jv mvg¨ve¯’vi m„wó K‡i| e‡ji mvg¨ve¯’v 

wewfbœfv‡e n‡Z cv‡i|  

†hgb: (i)`yBwU mgvb wecixZgyLx mgZjxq ej †Kv‡bv e¯‘KYvi Dci wµqv Ki‡j ej ỳBwU mvg¨ve¯’vi m„wó K‡i|  

(ii)  †Kv‡bv e¯‘KYvi Dci `yB‡qi AwaK wµqvkxj mgZjxq ej hw` wµqvkxj e‡ji mgmsL¨K evûwewkó †Kv‡bv 

eûfyR Øviv GKB µ‡g m~PxZ Kiv hvq Zvn‡j ej¸‡jv mvg¨ve¯’vi m„wó K‡i| (iii) wfbœ wfbœ †iLv eivei wµqvkxj 

wZbwU ej mvg¨ve¯’vi m„wó K‡i hw` cÖ‡Z¨KwU ej Aci `yBwU e‡ji AšÍM©Z †Kv‡Yi mvB‡bi mgvbycvwZK nq| 

Avevi wZbwU e‡ji †h‡Kv‡bv `yBwU e‡ji jwä Z…ZxqwUi mgvb I wecixZ n‡jI ejÎq mvg¨ve¯’vi m„wó K‡i| 

cvV 7.7 

A B P O Q 
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g‡b Kiæb Owe›`y‡Z wµqvkxj K‡qKwU e‡ji jwä FGesci¯úi j¤^‡”Q`x OX


I OY


eivei cÖ‡Z¨KwU e‡ji j¤v̂skK 

wbY©q Kiv n‡jv| g‡b Kiæb OX


eivei ej¸‡jvi j¤v̂sk‡Ki exRMwYZxq mgwó XGes OY


eivei ej¸‡jvi 

j¤v̂sk‡Ki exRMwYZxq mgwó Y| Zvn‡j, F2 = X2 + Y2
 

GLb hw` jwä ej F = 0 nq, A_©vr ej¸‡jv mvg¨e¯’vq _v‡K Zvn‡j, X2 + Y2 = 0| wKšÍz X2
I Y2

Df‡qB eM©msL¨v 

Ges eM©msL¨v gvÎB abvZ¥K| Kv‡RB G‡`i mgwó GKgvÎ ZLbB k~b¨ n‡e, hLb Giv cÖ‡Z¨‡K ¯̂Zš¿fv‡e k~b¨ nq, 

A_©vr hLb X = 0 Ges Y = 0 nq|  

myZivs ej¸‡jvi mvg¨ve¯’vi Rb¨ cÖ‡qvRbxq kZ©, (i) X = 0 Ges (ii) Y = 0.  
GKB we›`y‡Z wµqvkxj KZK¸‡jv mvgZwjK e‡ji mvg¨ve¯’vi Rb¨ H we›`y w`‡q ci¯ú‡ii j¤^-Awfgy‡L †h‡Kv‡bv 

`yBw`‡K H ej¸‡jvi j¤̂vsk‡Ki exRMwYZxq mgwó ¯Ẑš¿fv‡e k~b¨ nIqvB cÖ‡qvRbxq kZ©|  

 

e‡ji mvg¨ve¯’vi wÎfzR-m~Î (Triangle law of forces of equilibrium) 
†Kv‡bv we›`y‡Z wµqvkxj wZbwU mgZjxq e‡ji gvb I w`K hw` †Kv‡bv wÎfz‡Ri µgvbymv‡i M„nxZ wZbwU evû Øviv 

w`‡KI gv‡b m~wPZ nq, Zvn‡j ej wZbwU mvg¨ve¯’vq _vK‡e|  

cÖgvY:g‡b KiæbP, Q I Rgv‡bi wZbwU mgZjxq ej GKwU we›`y O-†Z wµqv Ki‡Q Ges Zv‡`i gvb I w`K 

ABCwÎfz‡Ri µgvbymv‡i M„nxZ wZbwU evû BC, CA, AB-i Øviv wb‡`©wkZ| cÖgvY Ki‡Z n‡e, P, QI Rgv‡bi ejÎq 

mvg¨ve¯’vq Av‡Q|  

 
 
 
 
 
 

BCADmvgvšÍwiK m¤ú~Y© Kiv n‡jv| BD


†iLv CA


†iLvi mgvb I mgvšÍivj| AZGe BD


†iLvskQe‡ji gvb I w`K 

wb‡`©k K‡i| GLb BCADmvgvšÍwi‡Ki BC


Ges BD


evû PGes Qe‡ji gvb I w`K wb‡`©k K‡i| AZGe e‡ji 

mvgvšÍwiK m~Î Abymv‡i BA†iLvsk PGes Qe‡ji jwäi gvb I w`K wb‡`©k K‡i| wKšÍz Owe›`y‡Z cÖhy³Re‡ji gvb 

I w`K AB


†iLvsk Øviv wb‡`©wkZ nq| myZivs PGes Qe‡ji jwä Re‡ji mgvb I wecixZgyLx| AZGe P, QI 

Rej wZbwU mvg¨ve¯’vq Av‡Q|  

†f±i c×wZ: GLv‡b P = BC


, Q = CA


 I  R = AB


 

myZivs †f±‡ii wÎfyR m~Îvbymv‡i,BC


 + CA


  = AB


ev, BC


 + CA


 + BA


 = 0    [AB


 = BA


] 
myZivs ej wZbwU mvg¨e¯’vq _vK‡e|  

gšÍe¨:ej wZbwU †Kv‡bv GKwU we›`y‡Z wµqv K‡i,wKš‘ wÎfy‡Ri wZbwU evû eivei wµqv K‡i bv| wÎfy‡Ri evû 

eivei wµqv Ki‡j ejÎq mvg¨e¯’vq m„wó Ki‡Z cv‡i bv| 

 

e‡ji mvg¨ve¯’vi wÎfzR-m~‡Îi wecixZ cÖwZÁv (Converse of the Law of triangle of forces of Equilibium) 
†Kv‡bv GKwU we›`y‡Z wµqviZ wZbwU ej mvg¨e¯’vi m„wó Ki‡j ej wZbwUi gvb, w`K I AwfgywLZv GKwU wÎfz‡Ri 

µgvbymv‡i M„nxZ wZbwU evû Øviv m~wPZ Kiv hv‡e|  

cÖgvY:g‡b KiæbO we›`y‡Z wµqvkxjP, QI R wZbwU ej O we› ỳ‡Z mvg¨e¯’vq Av‡Q|cÖgvYKi‡Zn‡e†h, 

Zv‡`igvbIw`KGKBµ‡g†KvbwÎfz‡RiwZbwUevûØvivm~wPZKivhv‡e| 
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P I Qe‡ji gvb, w`K I AwfgywLZv wb‡`©k K‡i Giƒc wbw`©ó †¯‹j 

Abyhvqx P I Q-Gi mgvšÍivj K‡i h_vµ‡g BC


I CA


†iLvsk A¼b 

Kiæb Ges BCADmvgvšÍwiK A¼b K‡i Gi KY© BA


Uvbyb| 

 

G¶‡Y BDI CAmgvb I mgvšÍivj nIqvqBD


†iLvsk Øviv Q e‡ji gvb, w`K I AwfgywLZv wb‡`©k Ki‡e| Avevi 

BCI BDØviv P I Qej ỳBwU wb‡`©wkZ nIqvq, mvgvšÍwiK m~Î Abyhvqx KY© BA


Zv‡`i jwä wb‡ ©̀k Ki‡e| wKšÍz 

†h‡nZz P, QI RejÎq mvg¨ve¯’vq Av‡Q| myZivs RejwU P I Q-Gi jwäe‡ji mgvb Ges wecixZgyLx n‡e| 

AZGe ABKY© jwä RGi gvb, w`K Ges AwfgywLZv wb‡`©k Ki‡e|  

myZivs Avgiv ABC Ggb GKwU wÎfzR cvB hvi BC


, CA


I AB


evû¸‡jv h_vµ‡g P, QI Rej¸‡jv wb‡`©k Ki‡e| 

myZivs Dccv`¨wU cÖgvwYZ n‡jv|   

gšÍe¨: GKwU we›`y‡Z wµqvkxj mvg¨ve¯’v DrcbœKvix wZbwU ej G‡`i wµqvi †iLvi mgvšÍivj evû wewkó †h‡Kv‡bv 

wÎfy‡Ri Abym½xevûi GKB µ‡g ˆ`‡N©̈ i mgvbcvwZK| 

 

wZbwU e‡ji j¤v̂wfgyLx wÎfzR (Perpendicular triangle of three forces) 
GKB we›`y‡Z wµqvkxj wZbwU ej hw` †Kv‡bv wÎfz‡Ri µgvbymv‡i M„nxZ wZbwU evûi mgvbycvwZK nq Ges H 

evû¸‡jvi j¤̂vwfgyLx (cÖ‡Z¨‡KB AšÍg©yLx A_ev cÖ‡Z¨‡KB ewngy©Lx) wµqvkxj nq, Zvn‡j ej wZbwU mvg¨ve¯’vq 

_vK‡e|  

cÖgvY:g‡b KiæbP, Q I Rej wZbwU ABCwÎfz‡Ri wZbwU evû h_vµ‡g BC, CA I AB-Gi mgvbycvwZK Ges 

evû¸‡jv j¤̂vwfgyLx| ABCwÎfzRwU‡K GK mg‡Kv‡Y Nyiv‡j DEFwÎfzRwU cvIqv hv‡e| GB wÎfz‡Ri evû¸‡jv 

µgvbymv‡i P, Q I Rej¸‡jvi mgvšÍivj n‡e| AZGe evû¸‡jvP, Q I Rej¸‡jv‡K gv‡b I w`‡K cÖKvk Ki‡e| 

myZivs ej¸‡jv mvg¨ve¯’vq _vK‡e|  

 

 

 

 

 

 

 

 

mvg¨ve¯’vqe‡ji eûfzR m~Î (Polygon law of equilibrium forces) 
†Kv‡bv we›`y‡Z cÖhy³ eûmsL¨K e‡ji gvb I w`K hw` GKwU eûfz‡Ri µgvbymv‡i M„nxZ evûmg~‡ni Øviv cÖ̀ wk©Z 

nq, Zvn‡j H ejmg~n mvg¨ve¯’vq _vK‡e|  

cÖgvY: g‡b Kiæb P, Q, R, SI Tej¸‡jvOwe›`y‡Z wµqvkxj i‡q‡Q Ges G ej¸‡jv‡K ABCDEeûfz‡Ri M„nxZ evû 

AB 


, BC 


, CD 


, DE 


, EA 


Øviv µgvbymv‡i G‡`i gvb I w`K wb‡`©wkZ K‡i| cÖgvY Ki‡Z n‡e †h, ej¸‡jv mvg¨ve¯’vq 

Av‡Q|  A,CIA,Dhy³ Kiv n‡jv|  

hw` PGes Q e‡ji gvb I w`K ABGes BC†iLv Øviv m~wPZ nq, Z‡e 

ACØviv GB `yB e‡ji jwä ej R1Gi gvb I w`K wb‡ ©̀k K‡i| GB 

R1ej Owe›`yi wfZi w`‡q hvq| Avevi R1Ges Re‡ji jwä R2e‡ji 

gvb I w`K AD†iLvi Øviv m~wPZ nq, A_©vr AD†iLv P, QI Re‡ji 
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jwäi gvb I w`K wb‡`©k K‡i Ges GB jwä ej Owe›`yi wfZi w`‡q 

hvq| 

Gfv‡e P, Q, RI Se‡ji jwäi gvb I w`K AE†iLvi Øviv wbw`©ó nq|  

GB jwäej Owe›`yi wfZi w`‡q hvq| wKšÍz Owe›`y‡Z wµqvkxj Aewkó 

Re‡ji gvb I w`K EA†iLvi Øviv wbw`©ó n‡q‡Q|  

myZivs GwU P, Q, RI Se‡ji jwäi mgvb I wecixZgyLx| AZGe ejmg~n mvg¨ve¯’vq Av‡Q|  

 

ej-eûfz‡Ri wecixZ cÖwZÁv  

`yB‡qi AwaK mgwe›`y KZK¸‡jv ej hw` mvg¨ve¯’vq _v‡K, Z‡e GKwU c~Y© eûfz‡Ri µgvbymv‡i M„nxZ evû¸‡jv 

Øviv Zv‡`i‡K w`‡K I gv‡b wb‡`©wkZ Kiv hv‡e|  

P, Q, R, SI Tej¸‡jv †hb Owe› ỳ‡Z wµqvkxj I ej¸‡jv mvg¨ve¯’vq Av‡Q (wPÎ wb‡R A¼b Kiæb)| 

cÖgvY Ki‡Z n‡e †h, H ej¸‡jv‡K GKwU c~Y© eûfz‡Ri µgvbymv‡i M„nxZ evû¸‡jv Øviv w`‡K I gv‡b wb‡`©wkZ Kiv 

hv‡e|  

P, Q, RI Se‡ji mgvšÍivj K‡i cici AB, BC, CDI DE†iLv¸‡jv Ggbfv‡e Aw¼Z †h, Giv h_vµ‡g H 

ej¸‡jvi gvb m~wPZ K‡i| myZivs ABI BC†iLv Øviv h_vµ‡g P I Qe‡ji jwä ACØviv wb‡`©wkZ nq; ACØviv 

wb‡`©wkZ ej Ges CDØviv wb‡`©wkZ Re‡ji jwä AE| myZivs P, Q, R I Se‡ji jwäB AE Øviv wb‡`©wkZ n‡e| 

†h‡nZz ej¸‡jv mvg¨ve¯’vq Av‡Q, †mRb¨ AE Øviv wb‡`©wkZ ej wbðqB Aewkó Te‡ji mgvb I wecixZgyLx| 

myZivs EA Aek¨B Tej‡K wb‡`©wkZ Ki‡e|  

Gfv‡e cÖgvY nq †h, mvg¨ve¯’vq I mgwe›`y P, Q, R, SI TGB ej KqwU‡K ABCDEeûfz‡Ri µgvbymv‡i M„nxZ 

evû¸‡jvi Øviv w`‡K I gv‡b wb‡ ©̀wkZ Kiv hvq|  

gšÍe¨: e‡ji eûfz‡Ri m~‡Îi wecixZ cÖwZÁv wÎfzR-m~‡Îi wecixZ cÖwZÁvi b¨vq e¨vcK mZ¨ bq| †Kv‡bv we›`y‡Z 

cÖhy³ wZbwUi AwaK msL¨K ej hw` mvg¨ve¯’vq _v‡K Zvn‡j H ejmg~‡ni gvb I w`K wbw`©ó n‡Z cv‡i Giƒc evû-

wewkó GKwU eûfzR A¼b Kiv hvq| wKšÍz H ejmg~‡ni mgvšÍivj evû wewkó †h‡Kv‡bv eûfz‡Ri evûmg~n GB 

ejmg~‡ni wb‡`©kK n‡Z cv‡i bv|  

 

D`vniY 1: (i) 3, 7, 10;   (ii) 5, 7, 10;   (iii) 5, 7, 15 Abycv‡Zi ej wZbwU GKwU KYv‡K w¯’ive¯’vq ivL‡Z cv‡i 

wK? DË‡ii ¯ĉ‡¶ KviY cÖ̀ k©b Kiæb| 

mgvavb: (i) GLv‡b ejÎ‡qi AbycvZ 3 t 7 t 10 myZivs aiæb ejmg~n h_vµ‡g 3K, 7K, Ges 7K| Zvn‡j 3K, 7K, 
10KejÎq †Kv‡bv KYvi Dci wµqvkxj n‡q KYvwU w¯’ive¯’vq _vK‡e| hLb 3K, 7Kej GKB w`‡K wµqv K‡i Ges 

Zv‡`i jwä ej 10KwecixZ w`‡K|  

(ii) 5K, 7K, 10Kej cÖhy³ n‡q KYvwU w¯’ive¯’vq _vK‡Z cv‡i| KviY Ggb GKwU wÎfzR A¼b Kiv †h‡Z cv‡i 

hvi µgvbymv‡i M„nxZ evû wZbwU ej wZbwU‡K cÖ̀ k©b Ki‡e|  

(iii) 5K, 7K, 15Kej cÖhy³ n‡q ejwU w¯’ive¯’vq _vK‡Z cv‡i bv| KviY 5K I 7Kej `yBwUi †hvMdj 

15KA‡c¶v ¶z`ªZi e‡j GK †iLvq Zviv wµqv Ki‡jI mvg¨ve¯’vq _v‡K bv| Avevi Ggb wÎfzR A¼b KivI 

Am¤¢e, †Kbbv wÎfz‡Ri †h †Kv‡bv ỳB evûi †hvMdj Z…Zxq evû A‡c¶v e„nËi| 

 

D`vniY 2:GKwU we›`y‡Z PviwU mvgZwjK ej 4, 2, 6 3Ges 8 wµqvkxj, †hLv‡b GKB µ‡g cÖ_g I wØZxq, wØZxq 

I Z…Zxq Ges Z…Zxq I PZz_© e‡ji ga¨eZx© †KvY h_vµ‡g 60°, 90°I 150°; †`Lvb †h, ej¸‡jv mvg¨ve¯’vq Av‡Q| 

mgvavb: g‡b Kiæb, ejmg~n O we›`y‡Z wµqvkxj Ges cÖ_g ejwU OXeivei wµqvkxj|  

GLb OXeivei G ejmg~‡ni we‡køwlZvs‡ki exRMwYZxq †hvMdj  

= 4 cos0° + 2 cos 60° + 6 3  cos (90° + 60°) + 8 cos (60° + 90° + 150°)  
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= (4 + 1 – 9 + 4) = 0 

GLb OX-Gi j¤v̂wfgy‡L we‡køwlZvs‡ki exRMwYZxq mgwó  
=  4 sin 0° + 2 sin 60°  + 6 3  sin (90° + 60°) + 8 sin (60° + 90° + 150°)  
= ( 3  + 3 3  – 4 3 ) = 0  
myZivs ejmg~n mvg¨ve¯’vq Av‡Q| 

 

D`vniY3:GKwU `‡Ûi fvi‡K›`ª `ÐwU‡K a Ges b As‡k wef³ K‡i| G‡K GKwU gm„Y †Mvj‡Ki g‡a¨ ivLv nj| 

hw` mvg¨ve¯’vq `ÐwU f~wgi mwnZ  †KvY Drcbœ K‡i Ges †Mvj‡Ki †K‡›`ª 2 †KvY ˆZwi K‡i, Z‡ecÖgvY Kiæb 

†h, tan= 
b – a
b + a tan 

mgvavb: g‡b Kiæb, `ÐwU AB Ges GwUO †K›`ª wewkó †Mvj‡Ki g‡a¨ f~wgi mv‡_ 

†Kv‡Y Aew¯’Z| `ÐwUiA GesB we›`y‡Z cÖwZwµqvR GesS h_vµ‡gAO GesBO eivei 

wµqviZ| `ÐwUi IRbW `ÐwUi G-we›`y‡Z Luvov wb‡Pi w`‡K wµqv Ki‡e| †h‡nZz 

`ÐwU mvg¨ve¯’vq Av‡Q, myZivsW Gi wµqv †iLv O we›`yMvgx n‡e| 

GLb, AG = a, BG = b, AOC = BOC = , BAD =  
COG = 90 – AGD =  

myZivs, 

a
b = 

AG
BG = 

AC – CG
BC + CG = 

OC tanAOC – OC tanCOG
OC tanBOC – OC tanCOG = 

tan  – tan
tan + tan  

  tantantantan bbaa    tan)(tan)( abab   

 tan = 
b – a
b + a tan 

 

 

 mvims‡ÿc- 

 GKBwe›`y‡ZwµqviZ†KvbKYviDciKZ¸‡jvejwµqvkxj_vK‡jhw`e¯‘KYvwU‡Z†KvbcÖKviMwZim„wóbvnqA_©vre

¯‘KYvwUw¯’i_v‡KZ‡eej¸‡jvmvg¨ve¯’vq_vK‡e|G‡¶‡ÎwµqviZej¸‡jvijwäk~b¨n‡e| 

 mvg¨ve¯’vq_vK‡jej¸‡jvijwäk~b¨nIqvq†h†Kvb†iLveiveijwäij¤v̂skKk~b¨n‡e|myZivscÖ̀ Ëej¸‡jvij¤v̂sk

‡KiexRMwYZxq†hvMdjIk~b¨n‡e| 

 †Kv‡bv e¯‘KYvi Dci wµqvkxj GKvwaK e‡ji jwä k~b¨ n‡j ej¸‡jv mvg¨ve¯’vi m„wó K‡i| e‡ji mvg¨ve¯’v 

wewfbœfv‡e n‡Z cv‡i|  

 (i) `yBwU mgvb wecixZgyLx mgZjxq ej †Kv‡bv e ‘̄KYvi Dci wµqv Ki‡j ej ỳBwU mvg¨ve¯’vi m„wó K‡i|  

(ii)  †Kv‡bv e¯‘KYvi Dci `yB‡qi AwaK wµqvkxj mgZjxq ej hw` wµqvkxj e‡ji mgmsL¨K evûwewkó 

†Kv‡bv eûfyR Øviv GKB µ‡g m~PxZ Kiv hvq Zvn‡j ej¸‡jv mvg¨ve¯’vi m„wó K‡i|  
(iii) wfbœ wfbœ †iLv eivei wµqvkxj wZbwU ej mvg¨ve¯’vi m„wó K‡i hw` cÖ‡Z¨KwU ej Aci `yBwU e‡ji 

AšÍM©Z †Kv‡Yi mvB‡bi mgvbycvwZK nq| Avevi wZbwU e‡ji †h‡Kv‡bv `yBwU e‡ji jwä Z…ZxqwUi mgvb I 

wecixZ n‡jI ejÎq mvg¨ve¯’vi mywó K‡i| 

 GKB we›`y‡Z wµqvkxj KZK¸‡jv mvgZwjK e‡ji mvg¨ve¯’vi Rb¨ H we›`y w`‡q ci¯ú‡ii j¤^-Awfgy‡L 

†h‡Kv‡bv ỳBw`‡K H ej¸‡jvi j¤̂vsk‡Ki exRMwYZxq mgwó ¯̂Zš¿fv‡e k~b¨ nIqvB cÖ‡qvRbxq kZ©| 

 e‡ji mvg¨ve¯’vi wÎfzR m~Î: †Kv‡bv we›`y‡Z wµqvkxj wZbwU mgZjxq e‡ji gvb I w`K hw` †Kv‡bv wÎfz‡Ri 

µgvbymv‡i M„nxZ wZbwU evû Øviv w`‡KI gv‡b m~wPZ nq, Zvn‡j ej wZbwU mvg¨ve¯’vq _vK‡e| 

 e‡ji mvg¨ve¯’vi wÎfzR m~‡Îi wecixZ m~Î: †Kv‡bv GKwU we›`y‡Z wµqviZ wZbwU ej mvg¨e¯’vi m„wó Ki‡j 

ej wZbwUi gvb, w`K I AwfgywLZv GKwU wÎfz‡Ri µgvbymv‡i M„nxZ wZbwU evû Øviv m~wPZ Kiv hv‡e| 
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 cv‡VvËi g~j¨vqb 7.7- 

 

1. ABCDEGKwU mylg cÂfzR| GK we›`y‡Z cÖhy³ ej¸‡jvi gvb I w`K h_vµ‡g AB, AC, AD, AE, BC, BD, 
BE, CD, CEGes DEØviv cÖKvwkZ n‡j, cÖgvY Kiæb †h G‡`i jwäi gvb n‡e 4AE + 2BD|  

2. wÎfzR m~Î n‡Z cÖgvY Kiæb †h, hw` wZbwU ej GKwU we›`y O-†Z wµqv K‡i mvg¨ve¯’vq _v‡K Ges ej¸‡jv 

ci¯ú‡ii mv‡_ 120° †KvY K‡i, Z‡e ej¸‡jv mgvb|  

3. GKwU PZzfz©‡R GKwU we›`y‡Z cÖhy³ ej¸‡jvi gvb I w`K h_vµ‡g AB, 2BC, 2CD, DAI DB Øviv cÖKvwkZ 

n‡jv| †`Lvb †h ej¸‡jv mvg¨ve¯’vq Av‡Q|  

4.(i) 5N, 7NI 8N ejÎq GKwU e¯‘i Dci wµqv K‡i fvimvg¨ m„wó Ki‡j 8NI 5N ejØ‡qi ga¨eZ©x †KvY wbY©q 

Kiæb| 

 (ii)  †Kv‡bv we›`y‡Z 1, 2 I 3 GKK ejÎq wµqv K‡i mvg¨ve¯’v m„wó K‡i| ej¸‡jvi ga¨eZ©x †KvY wbY©q 

Kiæb| 

 

 

 

 

 

 

mvg¨ve ’̄vi jvwgi Dccv`¨ 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 jvwgi Dccv`¨ eY©bv I cÖgvY Ki‡Z cvi‡eb, 

 jvwgi Dccv‡`¨i wecixZ Dccv`¨ eY©bv I cÖgvY Ki‡Z cvi‡eb, 

 m~Î¸‡jv e¨envi K‡i wewfbœ mgm¨v mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  

jvwgi Dccv`¨ 

 

 

 g~jcvV- 

 

jvwgi Dccv`¨ (Lami’s Theorem) 
†Kv‡bv GKwU we›`y‡Z wµqvkxj wZbwU mgZjxq ej hw` mvg¨ve¯’vq _v‡K, Zvn‡j cÖ‡Z¨KwU e‡ji gvb Aci `yBwU 

e‡ji ga¨eZx© †Kv‡Yi mvB‡bi mgvbycvwZK n‡e|  

cÖgvY: g‡b Kiæb O we›`y‡Z wµqvkxj P, Q Ges Rgv‡bi ej wZbwU h_vµ‡g OX, OY, OZeivei wµqv K‡i 

mvg¨ve¯’vq Av‡Q| cÖgvY Ki‡Z n‡e †h, 

P
sinQOR  = 

Q
sinROP  = 

R
sinPOQ   

GLb OX GesOY †iLvsk n‡Z OAGes OB Ask Ggb †¯‹‡j †K‡U wbb 

†hb OA


Ges OB


 ˆ`N©̈  Øviv P Ges Qej `yBwU w`‡K I gv‡b wb‡`©k 

K‡i| OACBmvgvšÍwiK m¤ú~Y© Kiæb Ges OChy³ Kiæb|  

GLb e‡ji mvgvšÍwiK m~Î Abymv‡i OC†iLv PGes Qe‡ji jwä wb‡`©k K‡i| 

cvV 7.8 
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wKšÍz †h‡nZz P, QGes RejÎq mvg¨ve¯’vq Av‡Q| AZGe Rej PGes 

Qe‡ji jwäi mgvb I wecixZgyLx| myZivs CO†iLv Rej‡K wb‡`©k 

K‡i| Avevi AC†iLv OB-i mgvb I mgvšÍivj e‡j AC†iLv Qe‡ji 

gvb I w`K wb‡`©k K‡i|  

GLb OACwÎfzR n‡Z, 

OA
sinOCA  = 

AC
sinCOA  = 

CO
sinCAO   

wKšÍz sinOCA = sinCOB = sin(180° – QOR) = sinQOR 
sinCOA = sinROPGessinCAO = sin(180° – POQ) = sinPOQ 
Avevi OA, AC I COh_vµ‡g, P, QI Re‡ji gvb I w`K wb‡`©k K‡i|  


P

sinQOR  = 
Q

sinROP  = 
R

sinPOQ   

myZivs cÖ‡Z¨K e‡ji gvb Aci ejØ‡qi AšÍM©Z †Kv‡Yi mvB‡bi mgvbycvwZK| 

†f±i c×wZ:†h‡nZz P


, Q


,  R


ej wZbwU mvg¨ve¯’vq Av‡Q, myZivs P


 + Q


 + R


 = 0


 

R


 Øviv Dfq c‡¶ †f±i ¸Yb K‡i R

 P


+ R

Q


 + R

 R


 = R

 0 

ev, R

 P


– Q

 R


+ 0 = 0 [R

 R


 = R

R


sin0n = 0] 

ev, R

 P


= Q

 R


ev,R

P


sin (R^P) n = Q


R


sin (Q^R) n 

GLv‡b n GKwU GKK †f±i hvi w`K ej¸‡jvi mgZ‡ji mv‡_ j¤̂| 


P

sin(Q^R) = 
Q

sin(R^P)ev,

P
sinYOZ = 

Q
sinZOX 

GKBfv‡e †`Lv‡bv hvq, 

Q
sinZOX = 

R
sinXOY

P
sinYOZ = 

Q
sinZOX = 

R
sinXOY 

myZivs cÖ‡Z¨K e‡ji gvb Aci ejØ‡qi AšÍM©Z †Kv‡Yi mvB‡bi mgvbycvwZK| 

 

jvwgi Dccv‡`¨i wecixZ Dccv`¨ 

GKwU we›`y‡Z cÖhy³ mgZjxq wZbwU ej hw` Giƒc nq †h, Zv‡`i cÖ‡Z¨KwU e‡ji gvb Aci `yBwUi e‡ji AšÍM©Z 

†Kv‡Yi mvB‡bi mgvbycvZx, Z‡e ej wZbwU mvg¨ve¯’vq _vK‡e|  

cÖgvY: g‡b Kiæb, Owe›`y‡Z cÖhy³ P, QI Rej wZbwU h_vµ‡g OX, OY I OZeivei wµqvkxj Ges 

P
sinYOZ= 

Q
sinZOX= 

R
sinXOY ------------- (i)  

cÖgvY Ki‡Z n‡e P, Q, R ejÎq mvg¨ve¯’vq Av‡Q| 

ZO-†K Dch©šÍ ewa©Z Kiæb †hb ODØvivRe‡ji gvb m~wPZ nq|  

GLbOADBmvgvšÍwiK c~Y© Kiæb hvi KY© ODGes OAI OBevûØq 

h_vµ‡g OXGes OYeivei Aew¯’Z n‡e|  

GLb OADwÎfzR n‡Z, 

OA
sinODA  = 

AD
sinAOD  = 

OD
sinOAD  = 

R
sinOAD   

wKšÍz sinODA = sinBOD = sin(180° – YOZ) = sinYOZ 
sinAOD = sin(180° – ZOX) = sinZOX 
Ges sinOAD = sin(180° – XOY) = sinXOY 

myZivs 

OA
sinYOZ  = 

DA
sinZOX  = 

R
sinXOY-------------- (ii)  

GLb (i) I (ii) †_‡K cvB, P = OAGes Q = AD = OB 
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myZivs e‡ji mvgvšÍwiK m~Î Abymv‡i OAGes OBØviv wb‡`©wkZ PGes QejØ‡qi jwä OCØviv wb‡`©wkZ n‡e Ges 

GwU R-Gi mgvb I wecixZ| AZGe P, QI RejÎq mvg¨ve¯’vq _vK‡e|  

†f±i c×wZ: cÖgvY Ki‡Z n‡e †h ej¸‡jv mvg¨e¯’v m„wó K‡i, A_©vr P


 + Q


 + R


 = 0 

GLb kZ©vbymv‡i, 

P
sinYOZ = 

Q
sinZOX = 

R
sinXOY 

PsinZOX = QsinYOZev,RPsinZOX = QRsinYOZ 

ev, R

P


(sinZOX) n = Q


R


(sinYOZ) n 

GLv‡b n GKwU GKK †f±i hvP, Q, R Gi wµqv‡iLvi mgZ‡ji mv‡_ j¤̂| 

ev, R

 P


= Q

 R


ev, R

 P


= – R

Q


ev, R

P


+ R

Q


 + R

 R


 = 0 [R

 R


 = 0


] 

ev, R

 ( P


+ Q


 + R


) = 0 P


 + Q


 + R


 = 0 
AZGe,P, Q, R ej wZbwU mvg¨ve¯’v m„wó K‡i| 

 

D`vniY 1: 17 wK‡jvMÖvg IR‡bi GKwU e¯‘ 16 †m.wg. Ges 30 †m.wg. `xN© ỳBwU iwki mvnv‡h¨ Szwj‡q ivLv n‡q‡Q| 

iwki `yBwUi Aci cÖvšÍØq Avbyf‚wgK †iLvq Aew¯’Z 34 †m.wg. e¨eav‡b `yBwU we›`y‡Z mshy³ Av‡Q| iwk `yBwUi Uvb 

wbY©q Kiæb| 

mgvavb: g‡b Kiæb, AOGes BO`yBwU iwki AGes B cÖvšÍ 34 †m.wg.e¨eav‡b AGes B we›`y‡Z mshy³ Av‡Q Ges 

Owe›`y‡Z 17 wK‡jvMÖvg IR‡bi GKwU e¯‘ Szj‡Q| d‡j OAGesOBAs‡k iwki Uvb aiæb h_vµ‡g T1 Ges T2|  

Zvn‡jAO = 16 †m. wg., BO = 30 †m. wg. I AB = 34 †m. wg.  

†h‡nZz 342 = 162 + 302,  
A_©vr, AB2 = AO2 + BO2AOB = 90°  
aiæb, O-i wfZi w`‡q Djø¤ ̂†iLv PO, BO-i m‡½ †KvY K‡i Ges  

†h‡nZz O we› ỳ‡Z OAI OBiwk‡Z Uvb h_vµ‡g T1, T2Ges 17wK‡jvMÖvg ejÎq mvg¨e¯’vq Av‡Q 

jvwgi m~Îvbymv‡i, 

T1

sin(180° – )  = 
T2

sin(90° + )  = 
17

sin90°   

ev, 

T1

sin  = 
T2

cos  = 17 

T1 = 17 sin  = 17 
BO
AB  = 17 

30
34  = 15 wK‡jvMÖvg IRb|  

T2 = 17 cos  = 17  
16
34  = 8 wK‡jvMÖvg IRb|  

 

D`vniY 2: ABCwÎfz‡Ri AšÍt‡K›`ª IGes IA, IBI ICeivei wµqvkxj P, Q, R gv‡bi wZbwU ej P, QI 

Rmvg¨ve¯’vq _vK‡j, †`Lvb †h, PtQtR = cos
A
2 t cos B2 t cos C2  

mgvavb: GLv‡b wÎfz‡Ri AšÍt‡K›`ª I we›`y‡Z wµqviZ P, Q, R ej wZbwU mvg¨ve¯’vq Av‡Q, myZivs jvwgi Dccv`¨ 

Abymv‡i, 

P
sinBIC  = 

Q
sinCIA  = 

R
sinAIB -------------- (i)  

†h‡nZz wÎfz‡Ri AšÍt‡K›`ª I wÎfz‡Ri †KvYÎ‡qi AšÍwØ©LÛKÎ‡qi †Q`we›`y  

IBC = 
1
2 ABC = 

1
2B 

ICB = 
1
2 ACB = 

1
2 C 

B 
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BIC = 180° – 
1
2 (ABC + ACB) = 180° – 

1
2 (B + C)   

sin BIC = sin {180° – 
1
2 (B + C)} = sin 

1
2 (B + C)   = sin (2–  

A
2) = cos 

A
2 

Abyiƒ‡c, sin CIA = cos 
B
2Ges sin AIB = cos 

C
2. 

  (i) n‡Z cvB,PtQtR = cos 
A
2 t cos 

B
2 t cos 

C
2 

 

D`vniY 3: 3 wg. Ges 4 wg. `xN© `yBwU `woi mvnv‡h¨ 20 †KwR IR‡bi GKwU e¯‘ Szwj‡q ivLv n‡q‡Q| `wo `yBwUi 

Aci cÖvšÍØq Abyf‚wgK mij‡iLvi Dci 5 wg. e¨eav‡b Aew¯’Z `yB we›`y‡Z msjMœ Av‡Q| `wo `yBwUi Uvb wbY©q 

Kiæb| 

mgvavb: aiæb GLv‡b AB = 5 wg., AC = 3 wg. GesBC = 4 wg.| †h‡nZz `wo `yBwUi mvnv‡h¨ C we›`y‡K 20 †KwR 

IR‡bi e¯‘wU CE eivei Szj‡Q| myZivs DEDjø¤ ̂†iLvq _vK‡e| g‡b Kiæb CBA = ;  
†h‡nZz 52 = 32 + 42, myZivs ACBGKwU mg‡KvY|  

myZivs ACD = 90° – BCD = CBD = .  
g‡b Kiæb, CAGes CB`woi Uvb h_vµ‡g T1Ges T2 

GLb jvwgi m~Îvbymv‡i, 

T1
sinECB  = 

T2
sinECA  = 

20
sinACB   

wKšÍz sinECB = sin(180° – DCB) = sinDCB 
Ges sinECA = sin(180°  – ACD) = sinACD = sin 

T1
sinBCD  = 

T2

sin  = 
20

sin90°   

wKšÍz sinBCD = sin(90° – ) = cos 

Ges cos = 
4
5   [ABCmg‡KvYx wÎfyR n‡Z] 

T1 = 20 sinBCD = 20 cos = 20 
4
5= 16  †KwR IRb|  

Ges T2 = 20 sin   [  sin90° = 1 ] = 20 
3
5  = 12 †KwR IRb|  

 

D`vniY 4: mvg¨ve¯’vq Aew¯’Z wZbwU ej †Kv‡bv wÎfz‡Ri evûÎ‡qi Dci j¤f̂v‡e Aew¯’Z mij‡iLvÎq eivei 

mwµq| cÖgvY Kiæb †h, ej wZbwU sinA, sinBI sinC-i mgvbycvZx| AviI †`Lvb †h, ej wZbwU wÎfz‡Ri evûÎ‡qi 

mgvbycvwZK| 

mgvavb: g‡b Kiæb P, QI Rej wZbwU h_vµ‡g ABC wÎfz‡Ri Af¨šÍi¯’ O we›`y‡Z OD, OEI OFGB j¤ ̂

mij‡iLvÎq eivei wµqkxj|  

GLb P I Qej `yBwU Owe›`y‡Z mwµq| Zvn‡j P I QejØ‡qi jwä O we›`y‡Z wµqv Ki‡e| †h‡nZz ejÎq 

mvg¨ve¯’vq Aew¯’Z, myZivs P I Qe‡ji jwä Z…Zxq ej R-Gi mv‡_ mvg¨ve¯’vq _vK‡e| AZGe jvwgi 

Dccv`¨vbymv‡i, 

P
sinEOF  = 

Q
sinFOD  = 

R
sinDOE --------------- (i) 

GLb sinEOF = sin(180° – A) = sinA,  
Ges sinFOD = sin(180° – B) = sinB 
Ges sinDOE = sin(180° – C) = sinC 

(i) n‡Z cvB, 

P
sinA  = 

Q
sinB  = 

R
sinC   

4 

kg 
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 ej wZbwU sinA, sinBGes sinC- Gi mgvbycvZx|  

GLb ABCwÎfzR n‡Z cvB,  

a
sinA  = 

b
sinB  = 

c
sinC  

P
a  = 

Q
b   = 

R
c   .  

AZGe ejÎq wÎfzRwUi evûÎ‡qi mgvbycvwZK| 
 

D`vniY 5: ABCwÎfz‡Ri cwi‡K›`ª Q|Owe›`y‡ZOA, OB, OCeivei wµqvkxj wZbwU ej mvg¨ve¯’vq Av‡Q| cÖgvY 

Kiæb †h, 

P
a2 (b2 + c2 – a2)  = 

Q
b2 (c2 + a2 – b2)  = 

R
c2 (a2 + b2 – c2)   

mgvavb: g‡b Kiæb, P,Q, Rgv‡bi ejÎq wÎfyR ABC Gi cwi‡K›`ª O †Z h_vµ‡g OA, OBGes OC eivei 

wµqvkxj i‡q‡Q| myZivs mvg¨ve¯’vi Rb¨ jvwgi m~Î Abymv‡i 

P
sinBOC  = 

Q
sinCOA  = 

R
sinAOB   

ev, 

P
sin2A  = 

Q
sin2B  = 

R
sin2C   

[ †K› ª̀̄ ’ †KvY cwiwai †Kv‡Yi wØ¸Y,  

AZGe BOC = 2A, COA = 2A, AOB = 2C ] 

ev, 

P
2 sinA cosA  = 

Q
2 sinB cosB  = 

R
2 sinC cosC   

ev, 

P
sinA cosA  = 

Q
sinB cosB  = 

R
sinC cosC   

ev, 

P
2∆
bc  



b2 + c2 – a2

2bc

  =  
Q

2∆
ca  



c2 + a2 – b2

2ca

  =  
R

2∆
ab 



a2 + b2 – c2

2ab

   

[sin A = 
2∆
bc   , sinB = 

2∆
ca   , sinC = 

2∆
ab   Ges cosA = 

b2 + c2 – a2

2bc    cosB = 
c2 + a2 – b2

2ca   , cosC = 
a2 + b2 – c2

2ab    ] 

ev, 

P

∆



b2 + c2 – a2

b2c2

  =
Q

∆



c2 + a2 – b2

c2a2

  =
R

∆



a2 + b2 – c2

a2b2

   

ev, 

P
b2 + c2– a2

b2c2

  =
Q

c2 + a2 – b2

c2a2

  =
R

 
a2 + b2 – c2

a2b2

  

cÖ‡Z¨KwU c`‡K a2b2c2
Øviv fvM K‡i cvB,  

P
a2 (b2 + c2 – a2)  = 

Q
b2 (c2 + a2 – b2)  = 

R
c2 (a2 + b2 – c2)   

 

D`vniY 6:i¤m̂vK…wZ GKwU mgcv‡Zi GKwU †KvY 120° GesGi GK evû Abyf‚wgKfv‡e Aew¯’Z| i¤^‡mi †K‡›`ª `yB 

K‡Y©i w`‡K P I Qej cÖ‡qv‡Mi d‡j i¤m̂vK…wZ cvZwU mvg¨ve¯’vq Aew¯’Z| P I QejØ‡qi g‡a¨ Pe„nËi n‡j, 

†`Lvb †h, P2 = 3Q2. 
mgvavb: g‡b Kiæb ABCDGKwU i¤m̂, Gi AB evû Abyf‚wgK Ges ABC = 120°| aiæb, i¤̂‡mi †K›`ª O; Gi 

†K‡›`ª wµqvkxj P I Qej ỳBwU ODGes OCeivei wµqvkxj nIqvq GwU mvg¨ve¯’vq Av‡Q| i¤^‡mi IRb Whv O 

we›`y‡Z Lvov wb‡Pi w`‡K wµqviZ|  

†h‡nZz i¤^‡mi KY©Øq ci¯úi‡K mg‡Kv‡Y mgwØLwÐZ K‡i, AZGe DOC = 90°.  
Avevi †h‡nZz P, Q,WejÎq mvg¨ve¯’vq Av‡Q| myZivs P, QejØ‡qi jwä i¤^‡mi IRb W-Gi mv‡_ mgvb Ges Zv 

ROeivei wµqvkxj| GLv‡b DOR = 30° 

jvwgi Dccv`¨ Abymv‡i, 

P
sinCOW  = 

Q
sinDOW   
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ev, 

P
sin(180° – 60°)  = 

Q
sin(180° – 30°)  ;   ev, 

P
sin60°  = 

Q
sin30°   

ev, P. sin30° = Q. sin60°;     ev, P. 
1
2 = Q. 

3
2    

ev, P = 3Q  
P2 = 3Q2. 
 

D`vniY 7: GKwU iwk ACB-i `yB cÖvšÍ GKB Abyf‚wgK †iLvq A Ges B we›`y‡Z msjMœ Av‡Q| iwki Cwe›`y‡Z 

Wfvi †eu‡a †`qv n‡q‡Q| cÖgvY Kiæb †h, iwki CAAs‡k Uvb = 
Wb
4c∆ (c2  + a2 – b2)   

mgvavb: g‡b Kiæb ACBiwk C-i wfZi w`‡q Djø¤^ PC†iLv CB-i m‡½ †KvY K‡i| CAGes CBAs‡k iwki Uvb 

T1Ges T2ai‡j, 

T1

sin(180° – )  = 
W

sinC  ;  


T1

sin(90° + B)  = 
W

sinC  ; GLv‡b   = 90° – B. 

ev, 

T1
cosB = 

W
sinC   

T1 = 
W cosB

sinC   = W. 
c2 + a2 – b2

2ca sinC     [cosB = 
c2 + a2 – b2

2ca ]   = W. 
(c2 + a2 – b2) ab

2ca. 2∆    

 = 
Wb (c2 + a2 – b2)

4c∆     [ ab sinC = 2∆ ]  
 

D`vniY 8: Owe›`y‡Z wµqvkxj wZbwU ej P, QI Rmvg¨ve¯’vq Av‡Q| Owe›`y w`‡q GKwUe„Ë A¼b Kiv n‡jv, hv‡Z 

e„ËwU ej¸‡jvi wµqv‡iLv‡K h_vµ‡g A, BI Cwe› ỳ‡Z †Q` K‡i| cÖgvY Kiæb †h, ej¸‡jvABCwÎfz‡Ri evû¸‡jvi 

mv‡_ mgvbycvwZK| 

mgvavb: †h‡nZz P, QI Rej¸‡jv mvg¨ve¯’vq Av‡Q|  

 jvwgi Dccv`¨ Abymv‡i 

P
sinQOZ  = 

Q
sinZOP  = 

R
sinPOQ   

GLb QOZ = 180° – BOC = 180° – BAC[ AOBCe„Ë¯’ PZzfz©R| ] 
sinQOZ = sin(180° – BAC) =sinBAC = sinA 
Abyiƒ‡c, sinZOP= sin (180° – COA) = sinCOA = sinB 
Ges sinPOQ = sin(180° – BCA) = sinBCA  = sinC.  


P

sinA  = 
Q

sinB  = 
R

sinC   

wKš‘ †h‡Kv‡bv wÎfzR ABC n‡Z cvB, 

a
sinA  = 

b
sinB  = 

c
sinC   


P
a  = 

Q
b  = 

R
c   

A_©vr, 

P
BC  = 

Q
AC  = 

R
AB .  

 

D`vniY 9: WIR‡bi GKwU KYv‡K GKwU gm„Y bZZ‡ji Dci Abyf‚wgK †iLvq wµqvkxj †Kv‡bv ej PA_ev 

bZZj eivei wµqvkxj GKwU ej QcÖ‡qv‡M w¯’Zve ’̄vq _v‡K| cÖgvY Kiæb †h, 

1
P2  – 

1
Q2  = 

1
W2   

mgvavb t g‡b Kiæb ZjwUi bZ‡KvY | myZivs, cÖ_g †¶‡Î bZ Zj eivei we‡kølY Ki‡j cvB P = W sin 
wØZxq †¶‡Î jvwgi Dccv`¨ Abymv‡i,  
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Q
sin(180° – )  = 

W
sin(90° + )  ev, 

Q
sin  = 

W
cos  ;    ev, Q = W tan 


1
P2  – 

1
Q2  = 

1
W2 sin2   – 

1
W2tan2  = 

1
W2 (cosec2 – cot2)  = 

1
W2   [  cosec2 – cot2 = 1) 

 

 

 

 mvims‡ÿc- 

 jvwgi m~Î:†Kv‡bv GKwU we›`y‡Z wµqvkxj wZbwU mgZjxq ej hw` mvg¨ve¯’vq _v‡K, Zvn‡j cÖ‡Z¨KwU 

e‡ji gvb Aci `yBwU e‡ji ga¨eZx© †Kv‡Yi mvB‡bi mgvbycvwZK n‡e| 

 jvwgi m~‡Îi wecixZ m~Î:GKwU we›`y‡Z cÖhy³ mgZjxq wZbwU ej hw` Giƒc nq †h, Zv‡`i cÖ‡Z¨KwU 

e‡ji gvb Aci `yBwUi e‡ji AšÍM©Z †Kv‡Yi mvB‡bi mgvbycvZx, Z‡e ej wZbwU mvg¨ve¯’vq _vK‡e| 

 

 

 cv‡VvËi g~j¨vqb 7.8- 

 

1. 3 wK‡jvMÖvg GKwU e¯‘ †Kv‡bv w¯’i we›`y n‡Z 25 wg.j¤v̂ nvj&Kv `wo‡Z euvav Av‡Q| Abyf‚wgK ej FcÖhy³ n‡j 

GwU H w¯’i we›`yi Dj¤ ̂†iLv n‡Z 20 wg. ~̀‡i w¯’ive¯’vq _v‡K| Fe‡ji gvb I `woi Uvb wbY©q Kiæb|  

2. 7†KwR IRbGes 24 wg.`xN© GKwU fvinxb `wo 25 wg.`xN© GKwU `‡Ði `yB cÖv‡šÍ †eu‡a 10 cvDÛ f‡ii GKwU 

e¯‘‡K Ggbfv‡e Szwj‡q ivLv n‡q‡Q †h e¯‘wU `‡Ûi ga¨we›`yi Ae¨ewnZ wb‡¤œ Aew¯’Z| `wo `yBwUi Uvb wbY©q 

Kiæb|  

3. 10 wg. `xN© Ges 25†KwR IR‡biGKwU mg`‡Ûi GKcÖvšÍ GKwU Kâvq AvUKvb Av‡Q Ges Aci cÖvšÍ16 wg. 

`xN© GKwU `wo‡Z hy³ K‡i Kâvi †mvRv 10 wg. Dc‡i GKwU we›`y‡Z †eu‡a †`Iqv Av‡Q| `woi Uvb Ges Kâvi 

cÖwZwµqv wbY©q Kiæb|  

4. l ˆ`N©̈ wewkó GKwU `woi `yBcÖv‡šÍ GKwU Abyf‚wgK `‡Ûi a (a< 1) ~̀i‡Z¡i A Ges B we›`y‡Z Ave× Av‡Q| G‡Z 

Wfv‡ii GKwU AvswU MovBqv Pj‡Z cv‡i Ges Abyf‚wgK ej PcÖhy³ n‡q GwU B we›`yi †mvRv bx‡P w¯’ive¯’vq 

Av‡Q| cÖgvY KiæbP = a. 
W
l    

5. 6 wg. Ges 8 wg. `xN© `yBwU `wo‡Z †eu‡a GKwU 80†KwR IR‡bie¯‘ Szjvb n‡q‡Q; `wo `yBwUiAci cÖvšÍØq 10 

wg. `xN© GKwU `‡Ûi `yB cÖv‡šÍ mshy³ n‡q‡Q| hw` `ÛwU Giƒcfv‡e ivLv nq †h, e¯‘wU `‡Ûi ga¨we›`yi wVK 

bx‡P _v‡K, Zvn‡j `wo ỳBwUi Uvb wK n‡e ?  

6. `yBwU e‡ji Aš©ÍeZx© †KvY 150° Ges Zv‡`i jwä ¶z`ªZi Dcvs‡ki mv‡_ j¤v̂wfgy‡L wµqviZ| e„nËi DcvskwU 

100†KwR IRbwewkó| Aci DcvskwU Ges Zv‡`i jwä wbY©q Kiæb|  

7. l-ˆ`N©̈ wewkó GKwU `woi `yBcÖvšÍ GKB Abyf‚wgK Z‡j a ~̀i‡Z¡ Aew¯’Z `yBwU we›`y‡Z Ave× Av‡Q| GKwU gm„Y 

fvinxb AvswU `wo‡Z MovBqv Pj‡Z cv‡i Ges AvswUn‡Z WIRb Aev‡a Szj‡Z cv‡i| †`Lvb †h, `woi Uvb 

lW
2 l – a2   

8. †Kv‡bv we›`y‡Z wµqviZP, Q, RejÎq mvg¨ve¯’vq Av‡Q| PI QGi AšÍM©Z †KvY P I RGi AšÍM©Z †Kv‡Yi 

wØ¸Y n‡j, cÖgvY Kiæb †h, R2 = Q (Q–P). 
9. ABCwÎfy‡Ri AšÍt†K›`ª O†_‡K OA, OB, OCeivei Kvh©iZ h_vµ‡g P,Q, Rej wZbwU mvg¨e¯’vq Av‡Q| 

cÖgvY Kiæb †h, PtQtR = cos
A
2tcos

B
2tcos

C
2 

10. †Kv‡bv jw¤̂K Z‡j 10 kg-wt cwigv‡Yi GKwU e¯‘‡K 5kg-wt cwigv‡Yi GKwU Abyf~wgK ej, Abyf~wgi mv‡_ 

60†Kv‡Y Kvh©iZF kg-wt ej Ges F-Gi Dci j¤f̂v‡e Kvh©iZ R kg-wt ej Øviv †U‡b ivLv n‡q‡Q|  
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 †`Lvb †h, F = 3R +  10 = 0  Ges 3F + R 20 = 0. 
11. GKwU †njv‡bv mgZ‡ji ˆ`‡N©̈   I f~wgi mgvšÍiv‡j wµqvkxj h_vµ‡g PI Q ejØq cÖ‡Z¨‡K GKKfv‡e W 

IR‡bi †Kv‡bv e¯‘‡K Z‡ji Dci w ’̄i ivL‡Z cv‡i| cÖgvY Kiæb †h, 

1
P2–

1
Q2 = 

1
W2 

12.(i) †Kv‡bv we›`y‡Z wµqviZ wZbwU mgvb ej mvg¨ve¯’v m„wó Ki‡j G‡`i ga¨eZ©x †KvY wbY©q Kiæb|  

 (ii) †Kv‡bv we›`y‡Z wµqviZ P, Q, RejÎq mvg¨ve¯’v Av‡Q| PI QGi AšÍM©Z †KvY 60Ges P I RGi 

AšÍM©Z †KvY 150n‡j †`Lvb †h, P = Q = 
R

 3
 

 

 

 

 

 

mgZjxq ej‡Rv‡Ui mvg¨ve ’̄vi kZ©  

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 mgvšÍivj ej m¤ú‡K© eY©bv Ki‡Z cvi‡eb, 

 `yBwU m`„k mgvšÍivj e‡ji jwä I Gi cÖ‡qvM we› ỳ wbY©q Ki‡Z cvi‡eb Ges ch©vqµ‡g G ZË¡ 

cÖ‡qvM K‡i †h †Kv‡bv msL¨K m`„k mgvšÍivj e‡ji jwä wbY©q Ki‡Z cvi‡eb, 

 `yBwU Am`„k Amgvb mgvšÍivj e‡ji jwä I Gi cÖ‡qvM we›`y wbY©q Ki‡Z cvi‡eb, 

 mgvšÍivj ej m¤úwK©Z wewfbœ mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  

mgvšÍivj ej, m`„k, Am`„k, mgvb, Amgvb 

 

 

 g~jcvV- 

 

mgvšÍivj ej (Parallel forces) 

†Kv‡bv e¯‘KYv ev KwVb e ‘̄i Dci wµqvkxj GKvwaK mgwe›`y ej m¤ú‡K© c~‡e© Av‡jvPbv Kiv n‡q‡Q| †Kv‡bv KwVb 

e¯‘i Dci wµqvkxj I ej¸‡jv mgwe›`y (†h ej¸‡jvi wµqv‡iLv ci¯úi GKwU we›`y‡Z †Q` K‡i) bv n‡q 

mgvšÍivjI n‡Z cv‡i|  

hw` †Kv‡bv e¯‘i Dci wµqvkxj ejmg~‡ni wµqv‡iLv ci¯úimgvšÍivj nq, Zvn‡j H ej mg~n‡K mgvšÍivj ej 

e‡j| 

wP‡Î K‡qKwU mgvšÍivj ej †`Lv‡bv n‡jv| 

mgvšÍivj ejmg~n `yB cÖKvi h_v: 

(i) m`„k (like) ev mggyLx mgvšÍivj ejI (ii) Am`„k (unlike)ev wecixZgyLx  mgvšÍivj ej| 

`yBwU mgvšÍivj ej ci¯úi GKB Awfgy‡L wµqvkxj n‡j Zv‡`i‡K m`„k ev mggyLx (like) mgvšÍivj ej e‡j Ges 

`yBwU mgvšÍivj ej ci¯úi wecixZ Awfgy‡L wµqvkxj n‡j Zv‡`i‡K Am`„k ev wecixZgyLx (unlike) mgvšÍivj 

ej e‡j|  

cvV 7.9 
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wP‡Î P Ges, Q ej`yBwU mggyLx mgvšÍivj ej, AveviwP‡Î R GesS ej ỳBwU wecixZgyLx mgvšÍivj ej| 

 

 

`yBwU m`„k Amgvb mgvšÍivj e‡ji jwä I Gi cÖ‡qvM we›`y wbY©q (Resultant of two like and Parallel Forces) 
g‡b Kiæb, PGes Q gv‡bi `yBwU Amgvb m`„k mgvšÍivj ej †Kv‡bv „̀p e ‘̄i Dci A Ges B-†Z wµqv Ki‡Q| 

PGes Q (Amgvb) ej `yBwU‡K gv‡b I w`‡K h_vµ‡g ALGes BM†iLv Øviv m~wPZ Kiv n‡jv|  

GLb A Ges B we›`y‡Z AB Ges BA-i w`‡K `yBwU mgvb ej FcÖ‡qvM Kiv 

n‡jv| G `yBwU ej‡KADGes BEØviv wb‡`©wkZ n‡jv| G ej `yBwU 

wecixZgy‡L GKB mij‡iLv‡Z wµqv Ki‡Q d‡j e¯‘i Dci G‡`i †Kv‡bv 

cÖfve†bB| 

ADHLGes BEKMmvgvšÍwiKØq m¤ú~Y© Kiv n‡jv| Zvn‡j AH†iLvi A 

we›`y‡Z wµqvkxj PGes Fe‡ji jwä R1 Ges BK†iLvi Bwe›`y‡Z wµqvkxj 

QGes Fe‡ji jwä R2 | 

GLb aiæbAHGes BK†iLv ewa©Z Ki‡j Giv Owe›`y‡Z †Q` K‡i| ALA_ev BM-Gi mgvšÍivj OC†iLv A¼b Kiv 

n‡jv hv AB-†K Cwe› ỳ‡Z †Q` K‡i| Avevi AB-i mgvšÍivj SOT†iLv A¼b Kiv n‡jv|  

GLb R1e‡ji cÖ‡qvM-we›`y‡K Gi wµqv‡iLvi Dcwiw¯’Z O we›`y‡Z ’̄vbvšÍwiZ Kiv n‡jv| Abyiƒ‡c R2e‡ji cÖ‡qvM 

we›`y‡K O we› ỳ‡Z ’̄vbvšÍwiZ Kiv n‡jv| Zvn‡j O we› ỳ‡Z R1ej‡K ALGes AB-i mgvšÍivj w`‡K we‡kølY Ki‡j 

CO†iLvi ewa©Z w`‡K PGes OT†iLvi w`K eivei FDcvsk cvB|  

Abyiƒ‡c R2-†K BMGes BE-i mgvšÍivj w`‡K we‡kølY Ki‡j ewa©Z CO†iLvi w`‡K QGes OS†iLvi w`K eivei 

FDcvsk cvB|  

†h‡nZz Owe› ỳ‡Z wµqvkxj FejØq mgvbI wecixZgyLx e‡j G‡`i †Kv‡bv wµqv †bB| GLb Aewkó `yBwU ej P I 

Q Df‡qB CO†iLv eivei GKB w`‡K mwµq|  

myZivs A we›`y‡Z wµqvkxj Pej Ges Bwe›`y‡Z wµqvkxj Qe‡ji jwä GKwU m`„k mgvšÍiv‡j ej (P+Q), hv P I 

Q-Gi cÖ‡qvM we›`yØ‡qi ga¨w¯’Z Ges AB-i Dcwiw¯’Z Cwe›`y‡Z ejØ‡qi mgvšÍiv‡j cÖ̀ Ë mwµq| d‡j G‡`i 

ga¨eZ©x †KvY 0| GLb ejØ‡qi jwä R n‡j R = P2 + Q2 + 2PQ cos0 = P + Q 

jwäi wµqvwe›`y C Gi Ae¯’vb: 

m`„k wÎfzR ADHGes ACOn‡Z cvB, 

AD
DH  = 

AC
CO    

F
P  = 

AC
CO ,  A_©vr P.AC = F.CO------------ (i)  

Avevi m`„k wÎfzR BEKGes BCOn‡Z 

BE
EK  = 

BC
CO  .   

F
Q  = 

BC
CO ;  A_©vr, Q.BC = FCO------------- (ii)  

 (i) Ges (ii) n‡Z cvB, P.AC = Q.BC;  ev, 

AC
BC  = 

Q
P   

A_©vr C we› ỳwU AB-†K P I Q ejØ‡qi e¨¯Ívbycv‡Z AšÍwe©f³ K‡i‡Q|  

 

†f±i c×wZ:†Kvb Abo e¯‘i AI B we›`y‡Z P I Q gv‡bi `yBwU m`„k 

mgvšÍivj ej h_vµ‡g AL IBM eivei wµqvkxj|ABHL IBAKM 

mvgvšÍwiKØq Ges Zv‡`iAH I BK KY©Øq A¼b Kiæb|AH IBK KY©Øq 

ci¯úiO we›`y‡Z †Q` K‡i|O we›`y w`‡q Aw¼Z


P I 


Qe‡ji wµqv‡iLvi 

mgvšÍivj †iLvAB †KC we›`y‡Z †Q` K‡i| g‡b Kiæb


P , 


Q  ejØ‡qi jwä


R

| 
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Zvn‡j, 


R  = 


P  + 


Q  = 


AL + 


BM = 


AL + 


AB + 


BM + 


BA (


AB + 


BA = 0) 

 = 

AL + 


LH + 


BM + 


MK = 


AH + 


BK = 


AO + 


OH + 


BO + 


OK 

 = 

AO + 


OK + 


BO + 


OH= O we› ỳ‡Z wµqviZ (


AK + 


BH) = O we› ỳ‡Z wµqviZ (


BM + 


AL) 

 = Owe› ỳ‡Z wµqviZ (

Q  + 


P ) = 


P  + 


Q  

jwä 


R  ejwUi wµqvwe›`y O n‡Z C we› ỳ‡Z ’̄vbvšÍi Kiæb| myZivs cÖ̀ Ë


P , 


Q  m`„k mgvšÍivj ejØ‡qi jwä R 

ejwU C we› ỳ‡Z CO eivei wµqvkxj n‡e| 

Cwe› ỳi Ae¯’vb wbY©q:ABHIAOC m`„k‡KvYx 
AB
AC = 

BH
CO  -------------- (i) 

Avevi ABKI BOC m „̀k‡KvYx,
AB
BC = 

AK
CO   ------------------ (ii) 

(i) I (ii) n‡Z 

AC
BC = 

AK
BH = 

Q
PP.AC = Q.BC, ev,

AC
CB = 

Q
P 

C we› ỳwUAB †iLv‡K Zvi cÖvšÍxq ejØ‡qi e¨¯Í Abycv‡Z AšÍwe©f³ K‡i| 

myZivs †Kv‡bv Abo e¯‘i Dci wµqvkxj `yBwU ci¯úi mggyLx mgvšÍivj ej P I Q Gi jwä P+Q hvi w`K P I 

Q ejØ‡qi cÖ‡Z¨‡Ki w`‡Ki mgvšÍivj Ges hvi wµqvwe›`y P I Q ejØ‡qi wµqvwe›`yØ‡qi ms‡hvRK †iLvs‡ki 

Dci Aew¯’Z Ges H †iLvsk‡K ejØ‡qi e¨¯Í Abycv‡Z AšÍwe©f³ K‡i| 

`ªóe¨: ỳBwU m`„k mgvšÍivj ej mgvb ev Amgvb n‡Z cv‡i| †Kv‡bv e¯‘i cÖ‡Z¨KwU KYvi IRbwb¤œgyLx, ZvB Zviv 

mggyLx mgvšÍivj ej| Zv‡`i jwä ev mgwóB H e¯‘i IRb| mgiƒc `‡Ði IRb H `‡Ði ga¨we›`y‡Z Lvov wb¤œw`‡K 

wµqvkxj| mgiƒc `‡Ði ga¨we›`yB Zvi fvi‡K› ª̀ (centre of gravity)| 
 

Abywm×všÍ:(1) P Ges Q-Gi mvaviY w`K hvB †nvK bv †Kb, Cwe› ỳi Ae¯’vb AcwiewZ©Z _vK‡e, A_©vr Cwe›`yi 

Ae¯’vb P I Q ejØ‡qi w`‡Ki Dci wbf©i K‡i bv|  

(2) P = Qn‡j Cn‡e AB-i ga¨we›`y| (3) 
P

BC = 
Q

AC = 
P + Q

AC + BC = 
R

ABP = R
BC
ABGesQ = R

AC
AB 

 
`yBwU Am`„k Amgvb mgvšÍivj e‡ji jwä I Gi cÖ‡qvM we›`y wbY©q (Resultant of two unlike and unequal 
parallel forces) 
g‡b Kiæb, P I Q; (P>Q) gv‡bi `yBwU Am`„k Amgvb mgvšÍivj ej †Kv‡bv `„p e¯‘i Dci h_vµ‡g A I B 

we›`y‡Z wµqvkxj| ALGes BM†iLvØviv G‡`i m~wPZ Kiv n‡jv| A I B we›`y‡Z ABI BA-eivei `yBwU wecixZgyLx 

mgvb ej FcÖ‡qvM Kiv n‡jv| ejØq mgvb I wecixZgyLx nIqvq e¯‘i Dci G‡`i †Kv‡bv wµqv †bB| GLb 

ejØq‡K ADGes BE-i Øviv m~wPZ Kiv n‡jv|  

ADHLGes BEKMmvgvšÍwiK m¤ú~Y© Kiv n‡jv| Zvn‡j AH†iLv 

Awe›`y‡Z cÖhy³ P I Fe‡ji jwä R1wb‡`©kK Ges BK†iLv Bwe›`y‡Z 

cÖhy³ QI Fe‡ji jwäR2 wb‡`©kK|  

HAGes BK†iLv ewa©Z Kiv n‡jv Ges (P I Q Amgvb e‡j) Giv O 

we›`y‡Z †Q` Kij| GLb R1e‡ji cÖ‡qvM we›`y‡K Gi wµqv †iLvi 

Dcwiw¯’Z O we›`y‡Z ’̄vbvšÍwiZ Kiv n‡jv Ges R2e‡ji cÖ‡qvM 

we›`y‡K Bn‡Z Owe›`y‡Z ¯’vbvšÍwiZ Kiv n‡jv| Avevi O we›`y w`‡q 

ALA_ev BM-Gi mgvšÍivj OC†iLv Aw¼Z Kiv n‡jv| GwU †hb 

ewa©Z BA-†K Cwe›`y‡Z †Q` K‡i| AB-i mgvšÍivj K‡i SOT†iLv 

Uvbv n‡jv| 



I‡cb ¯‹zj  evsjv‡`k Dš§y³ wekŵe`¨vjq 

w ’̄wZwe`¨v  c„ôv 236 

GLb O we›`y‡Z wµqvkxj R1ej‡K ALGes AB†iLvi mgvšÍivj w`‡K we‡kølY Ki‡j OC†iLvi w`‡K PGes 

OT†iLvi w`‡K FDcvsk cvIqv hvq|  

Abyiƒ‡c R2 ej‡K we‡kølY Ki‡j ewa©Z CO †iLvi w`‡K QGes QS†iLvi w`K eivei FDcvsk cvIqv hvq|  

Owe›`y‡Z FejØq mgvb I wecixZgyLx e‡j G‡`i †Kv‡bv wµqv †bB| GLb Aewkó P I Q ejØq OCI COeivei 

A_©vr GKB †iLvq ci¯úi wecixZ w`‡K wµqvkxj nIqvi ejØ‡qi wµqv‡iLvi ga¨eZ©x †KvY180|  

GLb ejØ‡qi jwäR n‡jR = P2 + Q2 + 2 PQ cos180= P2 +Q2 + 2.P.Q.(–1)= (P – Q)2 = P – Q hv 

e„nËi ej P Gi w`‡Ki mv‡_ m`„k| 

AZGe A we›`y‡Z wµqvkxj ej PGes Bwe›`y‡Z wµqvkxj ej Q-Gi jwä GKwU mgvšÍivj ej (P–Q), hv P I Q-

Gi cÖ‡qvM we›`yØ‡qi ms‡hvRK †iLv AB Gi ewa©Zvs‡ki Dcwiw¯’Z Cwe›`y‡Z mwµq Ges Ÿ„nËi ej P Gi mv‡_ 

m`„k mgvšÍivj|  

jwäi wµqvwe›`y CGi Ae¯’vb wbY©q: 

m`„k wÎf‚R ACOGes ADHn‡Z cvB, 

AC
CO  = 

AD
DH  = 

F
P ; A_ev, P.AC = F.OC------------- (i)  

Avevi m`„k wÎfzR BCOGes BEKn‡Z 

BC
OC  = 

BE
EK  = 

F
Q  ;  A_ev, Q. BC = F.OC------------- (ii)  

(i) Ges (ii) n‡Z cvB, P.AC = Q.BC; ev, 

AC
BC  = 

Q
P   

A_©vr Cwe›`y AB-†K P I Q ej ỳBwUi e¨¯Ívbycv‡Z ewnwe©f³ K‡i| 

 

myZivs †Kv‡bv Abo e¯‘i Dci wµqvkxj `yBwU ci¯úi wecixZgyLx Amgvb mgvšÍivj ej P I Q(P>Q) Gi 

jwäPQ; hvi w`K e„nËi ejPGi mgvšÍivj I mggyLx Ges hvi wµqvwe›`y P I QejØ‡qi wµqvwe›`yØ‡qi ms‡hvRK 

†iLvi ewa©Zvs‡ki Dci Aew¯’Z Ges H †iLvsk‡K ejØ‡qi e¨¯Í Abycv‡Z ewnwe©f³ K‡i| 

 

gšÍe¨:P I Qmgvb I wecixZgyLx n‡j ejØq GKwU †Rvo ev hyMj m„wó K‡i| 

†f±i c×wZ: †Kvb Abo e¯‘i AI B we› ỳ‡Z wµqviZ 


P  I 


Q  (PQ) gv‡bi `yBwU Amgvb Am`„k mgvšÍivj e‡ji 

gvb I w`K h_vµ‡g h_vµ‡g 


AL I


BM Øviv m~wPZ Kiv n‡q‡Q| ejØq Am`„k mgvšÍivj nIqvq, 


AL = 


P  n‡j, 


BM =  


Q  n‡e|A I B we› ỳ‡Z h_vµ‡g 


ABI


BA eivei ỳBwU mgvb ejF cÖ‡qvM Kiæb| 

ABDL IBAKM mgvšÍwiKØq I Zv‡`i KY©ØqAD I BK A¼b Kiæb|ewa©Z DA 

IBK KY©Øq ci¯úiO we›`y‡Z †Q` K‡i|O we›`y‡Z Aw¼Z cÖ̀ Ë e‡ji wµqv‡iLvi 

mgvšÍivj †iLv ewa©ZBA †KC we›`y‡Z †Q` K‡i| g‡b Kiæb


P , 


Q  ejØ‡qi jwä


R | 

Zvn‡j, 


R  = 


AL + 


BM = 


AL + 


AB + 


BM + 


BA 

 = 

AL + 


LD + 


BM + 


MK = 


AD + 


BK 

 = 

OD–


OA + 


BO–


KO = 


BO + 


OD + 


AO + 


OK 

 = O we› ỳ‡Z wµqviZ(

BD + 


AK) = O we› ỳ‡Z wµqviZ (


AL + 


BM) 

 = Owe› ỳ‡Z wµqviZ (

P  – 


Q )(OC eivei P Ges CO eivei Q) = 


P  – 


Q  

jwä R Gi cÖ‡qvM we›`y O n‡Z C we›`y‡Z ¯’vbvšÍi Kiæb| Cwe› ỳ‡Z wµqviZ


P  I 


Q  ejØ‡qi AšÍM©Z †KvY 180; 

ZvB Zv‡`i jwä 


R  = 


P – 


QGi w`K e„nËi ej P Gi w`K A_©vr CO eivei wµqviZ| 
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Cwe› ỳi Ae¯’vb wbY©q:ABDIAOC m`„k‡KvYx 
AB
AC = 

BD
CO-------------- (i) 

Avevi ABKI BOC m „̀k‡KvYx,
AB
BC = 

AK
CO--------------- (ii) 

(i) I (ii) n‡Z 

AC
BC = 

AK
BD = 

Q
PP.AC = Q.BC. 

 jwäi wµqv‡iLvAB †K C we› ỳ‡Z P, Q ejØ‡qi e¨¯Í Abycv‡Z ewnwe©f³ K‡i| 

myZivs †Kv‡bv Abo e ‘̄i Dci wµqvkxj ỳBwU ci¯úi wecixZgyLx Amgvb mgvšÍivj ej P I Q (PQ) Gi jwä

;QP  hvi w`K e„nËi ej P Gi mgvšÍivj I mggyLx Ges hvi wµqvwe› ỳ P I Q ejØ‡qi wµqvwe› ỳØ‡qi ms‡hvRK 

†iLvi ewa©Zvs‡ki Dci Aew ’̄Z Ges H †iLvsk‡K ejØ‡qi e¨ Í̄ Abycv‡Z ewnwe©f³ K‡i| 

 

gšÍe¨:P I Q mgvb I wecixZgyLx n‡j ejØq GKwU †Rvo ev hyMj Drcbœ K‡i|  

 

Abywm×všÍ:(i)PGes Q`yBwU Am`„k Amgvb mgvšÍivj ej (P>Q)-Gi jwäi cwigvY Rn‡j R = P – QGes Gi 

AwfgywLZv e„nËi ej P-Gi AwfgywLZvq n‡e| Avevi jwäi wµqvwe›`y C(†hLv‡b PtQ = BCt AC) ewa©Z BA-i 

Dci e„nËi ej P Gi wµqvwe›`y A-i wbKUZi n‡e|  

(ii) hw` P I Q mgvšÍivj ejØq ci¯úi mgvb A_©vr P = Qnq, Z‡e ADHI BEKwÎfzRØq me©‡Zvfv‡e mgvb 

ZLb DAH = EBK|myZivs AHI BKci¯úi mgvšÍivj n‡e Ges †Kv‡bv wbw`©ó `~i‡Z¡i g‡a¨ Zviv wgwjZ n‡Z 

cv‡i bv| myZivs G‡¶‡Î R¨vwgwZK A¼‡bi mvnv‡h¨ G‡`i jwä wbY©q Kiv hv‡e bv| myZivs `yBwU mgvb Am`„k 

mgvšÍivj ej‡K ms‡hvwRZ K‡i GKwU e‡j cwiYZ Kiv hvq bv| ZLb ej ỳBwU‡K hyMj ev Ø›`¡ (couple) e‡j| 

†Kv‡bv e¯‘i Dci hyMj ej wµqv Kivq e ‘̄wU‡Z N~Y©b MwZi m„wó nq|  

(iii)
P

BC = 
Q

AC  = 
P – Q

BC – AC  = 
R

AB   

myZivs wZbwU mgvšÍivj ej mvg¨ve¯’vq _vK‡j GKwU Aci `yBwUi jwäi mgvb I wecixZ Ges cÖ‡Z¨KwU Aci 

`yBwUi `~i‡Z¡i mgvbycvwZK nq|  

(iv)C-we›`yi Ae¯’vb P I Q ejØ‡qi w`‡Ki Dci wbf©i K‡i bv| GwU A I B-Gi Ae¯’v‡bi Dci Ges QtPGB 

Abycv‡Zi Dci wbf©i K‡i| 

 

†Kv‡bv e¯‘‡Z wµqviZ GKwU ej‡K H e¯‘i ỳBwU wbw`©ó we›`y‡Z ỳBwU m`„k mgvšÍivj Ask‡K wefvRb 

g‡b Kiæb cÖ̀ Ë R ej †Kv‡bv GKwU `„p e¯‘i Cwe›`y‡Z wµqvkxj| H e¯‘i DciAIB`yBwU mgZjxq we›`y‡ZRe‡ji 

mgvšÍivj AskK wbY©q Ki‡Z n‡e| 

g‡b Kiæb mgvšÍivj AskØq h_vµ‡g P I Q| 

myZivsA I B we› ỳ‡Z wµqviZP I Q ejØ‡qi jwäR n‡e| AZGeR = P + Q 

Ges P.AC = QBC
P

BC =  
Q

AC
P

BC = 
Q

AC =  
P + Q

BC + AC = 
R

AB 

myZivsP = 
R

ABBCGesQ = 
R

ABAC 

 

†Kv‡bv e¯‘‡Z wµqviZ wZbwU mgvšÍivj e‡ji myw¯’wZ 
†Kv‡bv GKwU `„p e ‘̄i Dci wµqviZ wZbwU mgvšÍivj ej P, Q, R fvimvg¨ m„wó Ki‡j Giv mK‡j m`„k n‡Z cv‡i 

bv| G‡`i g‡a¨ GKwU Aek¨B wem`„k n‡e| 

g‡b Kiæb P, Qm`„k Ges R wem`„k ejÎq h_vµ‡g e¯‘wUiA, B, 
Cwe› ỳÎ‡q wµqviZ|  

GLb †h‡nZz ejÎq myw¯’Z myZivs m`„kP, Q ejØ‡qi jwäP + Q Aek¨B 

C we› ỳ‡Z Aew¯’Z GesR Gi mgvb n‡e| 
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P. AC = Q.BC
P

BC =  
Q

AC =  
P + Q

BC + AC
P

BC =  
Q

AC = 
R

AB 

myZivs wZbwU mgvšÍivj ej †Kv‡bv `„p e¯‘i Dci wµqv K‡i myw¯’wZ i¶v Ki‡j ejÎ‡qi cÖ‡Z¨‡K Aci `ywUi 

`~i‡Z¡i mgvbycvwZK Ges GKgyLx ejwU wecixZgyLx `ywUi g‡a¨ Aew¯’Z n‡e| 

 

†h‡Kv‡bv msL¨K mgvšÍivj e‡ji jwä  

(i) hLb mKj ej m`„k mgvšÍivj: g‡b KiæbP1, P2, ....................,Pn,nmsL¨K m`„k mgvšÍivj ej †Kv‡bv `„p e¯‘i 

wewfbœ we›`y‡Z wµqvkxj| cÖ_gZt P1I P2-Gi jwä R1wbY©q Kiv n‡jv| Zvn‡j R1GKwU m „̀k mgvšÍivj ej GesR1 
= (P1 + P2)| Avevi R1Ges P3-i jwä R2†ei Kiv n‡jv| Zvn‡j R2 = R1 + P3 = P1 + P2 + P3Ges R2GKwU 

m`„k mgvšÍivj ej|  

Gfv‡e P~ovšÍ jwä RcvIqv hv‡e Ges GwU GKwU m`„k mgvšÍivj ej hvi gvb, R = P1 + P2 + P3 + .............. + Pn 
(ii)hLb mKj ej¸‡jv m`„k mgvšÍivj bq  

g‡b KiæbP1, P2, P3, ........, Pn, n msL¨K mgvšÍivj ej †Kv‡bv GKwU `„p e¯‘i wewfbœ we›`y‡Z wµqvkxj i‡q‡Q| 

GLv‡b n msL¨K e‡ji wKQy msL¨K m`„k mgvšÍivj Ges evwK¸‡jv wem`„k mgvšÍivj| GLb G n msL¨K ej‡`i‡K 

m`„k I wem`„k `yBwU MÖæ‡c wef³ Kiæb Ges c~‡e©i Dcv‡q `yB MÖæ‡ci e‡ji jwä wbY©q Kiæb, aiæb G jwä R1Ges 

R2| GLv‡b R1Ges R2 jwäØq wem`„k| myZivs R1Ges R2 Gi PzovšÍ jwä = R1R2A_©vr R1 Ges R2 Gi AšÍid‡ji 

mgvb Ges Gi w`K R1Ges R2 Gi g‡a¨ †hwU eo †mwUi w`K eivei n‡e| 

gšÍe¨: hw` R1R2 nq, GKB we›`y‡Z GB †iLvi ci¯úi wecixZ w`‡K wµqvi d‡j e ‘̄wU myw¯’wZ _vK‡e| Avi hw` 

R1 =R2 Ges Giv GKB e¯‘i wfbœ `yBwU we›`y‡Z wµqvkxj nq Zvn‡j ejØq hyMj MVb Ki‡e Ges e¯‘wU‡Z N~Y©b 

MwZi m„wó n‡e| 

 

D`vniY1: †Kv‡bv e¯‘i Dci wµqvkxj mgvšÍivj ej P GKK Ges Q GKK ejØ‡qi jwä R GKK| ejØ‡qi 

ga¨eZ©x `~iZ¡|dGKK P n‡Z R Gi `~iZ¡ d1 GKK GesQn‡Z R Gi `~iZ¡ d2 GKK Ges jwäi wµqvwe›`yC AšÍt¯’ 

wKsev ewnt¯’ n‡jP, Q, R, d, d1, d2 BZ¨vw`i wewfbœ gv‡bi Rb¨ wb‡¤œi Lvwj Ni¸‡jv c~iY Kiæb| 

 P Q R d d1 d2 AšÍt¯ ’ ewnt¯’ 

(i) 5 4  10     
(ii) 6 9   10    
(iii) 10  15   20   

mgvavb:(i) jwä, R = P + Q = 5 + 4 = 9 GKK; Avevi

P
d2

 = 
Q
d1

 = 
R
d

5
d2

 = 
4
d1

 = 
9
10 

d1 = 
40
9  GKK, d2 = 

50
9  GKK,jwäi wµqv we› ỳ C AšÍt¯’fv‡e wef³ K‡i| 

(ii)jwä,R = P + Q = 6 + 9 = 15 GKKAvevi 

P
d2

 = 
Q
d1

 = 
R
dev,

6
d2

 = 
9
10 = 

15
d  

d = 
150

9 GKK, d2 = 
60
9 GKK,jwäi wµqv we› ỳ C AšÍt¯’fv‡e wef³ K‡i| 

(iii) jwä,R = P + Q 15 = 10 + Qev,Q = 5 GKKAvevi

P
d2

 = 
Q
d1

 = 
R
dev,

10
20 = 

5
d1

 = 
15
d2

 

d1 = 10 GKK, d2 = 30 GKK,jwäi wµqv we› ỳ C AšÍt¯’fv‡e wef³ K‡i| 

 

D`vniY 2:`yB e¨w³ GKwU nvjKv Kv‡Vi Z³vi Dci Aew¯’Z 311 †KwR IRb wewkó GKLvwb cv_i Ggbfv‡e enb 

K‡ib †h GKRb AciRb A‡c¶v 205 †KwR AwaK IRb enb K‡i| Z³vwUi Dci cv_iLvwbi Ae¯’vb wbY©q 

Kiæb| 

mgvavb:aiæbAB Z³v Ges Gi C we›`y‡Z cv_iwU Av‡Q|  
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AviI g‡b Kiæb A I B-†Z Aew¯’Z `yB e¨w³‡K h_vµ‡g W1Ges W2 IRb enb 

Ki‡Z nq (W1>W2)|C we› ỳ‡Z wµqvkxj cv_iLvwbi IRb n‡e W1I 

W2mgvšÍivj ejØ‡qi jwä = W1 + W2| 

W1 + W2 = 311 ---------- (i)   Ges W1. AC = W2.BC------------ (ii)  
Avevi kZ©vbymv‡i W1 – W2 = 205 ------------ (iii) 

(i) I (iii) n‡Z, W1 = 258 Ges W2 = 53 (ii) n‡Z 

AC
CB  = 

W2
W1

  = 
53
25  ;  

 cv_iLvwb Z³vi Dci Ggb we›`y‡Z ivL‡Z n‡e †h, H we›`y †hb Z³v‡K 53t25 Abycv‡Z wef³ K‡i|  

 

D`vniY 3:8 wgUvi `xN© GKwU mij IRbnxb euvk hvi `yB cÖvšÍ `yBwU KxjK (†c‡iK) PGes Q-Gi Dci Abf~wgK 

fv‡e Aew¯’Z Ges PQ`‡Ûi Rwe›`y‡Z GKwU fvwi e¯‘ Szj‡Q| hw` PR = 3RQ nq Ges PA‡c¶vQ-†Z 325 †KwR 

†ewk IRb c‡o, Zvn‡j H e ‘̄wUi IRb wbY©q Kiæb| 

mgvavb:g‡b Kiæb KxjK PGi Dci Pvc =W†KwR IRb, Zvn‡j Q-Gi Dci Pvc =W + 325 †KwR IRb| 

Zvn‡j P Ges Q Gi Dci Pvc (ej) Ø‡qi jwäB n‡e fvix e¯‘i IRb|  

myZivs jwä R= W + W + 325 = 2W + 325 ------------ (i) 

Ges W.PR = (W + 325). RQev,

W
RQ = 

W + 325
PR  =

W + W + 325
RQ + PR  

A_ev, W.4RQ = (2W + 325) RQ    [PR = 3RQ] 
ev, 2W = 325  
GLb (i) n‡Z R = 325 + 325 = 650,   e ‘̄wUi IRbR = 650 †KwR IRb|  

 
D`vniY 4:GK e¨w³ 12 GKK `xN© GKwU IRbnxb `‡Ði `yB cÖv‡šÍ `yBwU e¯‘ Szwj‡q Kuv‡ai Dci enb Ki‡Q| hw` 

Zvi Kuv‡ai Dci 154 †KwR IRb c‡o Ges Zvi Kuva n‡Z GK cÖvšÍ4 GKK `~‡i nq, Zvn‡j e¯‘ `yBwUi IRb wbY©q 

Kiæb|  

mgvavb:g‡b Kiæb12 GKK `xN© `ÐwU AB, hvi A Ges B we›`y‡Z h_vµ‡g W1 I W2†KwR IRb Szj‡Q Ges aiæb 

†jvKwUi KuvaC †Z i‡q‡Q †hb, W1 IRb Kuva n‡Z 4 GKK ~̀‡ii A cÖv‡šÍ _v‡K| Zvn‡j, A Ges B Szjv‡bv 

IR‡bi jwä IRbB †jvKwUi Kv‡ai Dci Pvc w`‡e|  

A_©vr jwä W1 + W2 = 154 ------------ (i)  

W1AC = W2BCA_©vr 4W1 = 8W2,  ev, 

W1
8  = 

W2
4   = 

W1 + W2

 8 + 4  = 
154
12  

W2 = 
154

3 = 51
1
3†KwR IRb Ges W1 = 102

2
3†KwR IRb| 

 

D`vniY 5:Avbyf‚wgK fv‡e GK wgUvi `~i‡Z¡ Aew¯’Z `yBwU Kxj‡Ki Dci 4 wgUvi `xN© GKwU mgiƒc`Û ivLv Av‡Q| 

`ÛwUi GKcÖv‡šÍ10 †KwR IRb A_ev Aci cÖv‡šÍ4 †KwR IRb SzjšÍ Ae¯’vq `ÛwU‡K Dwë‡q w`‡Z m¶g nq | 

`ÐwUi IRb I Zvi ga¨we›`y n‡Z KxjK ỳBwUi `~iZ¡ wbY©q Kiæb| 

mgvavb:g‡b Kiæb `ÛwU AB hvi IRb W †KwR| †h‡nZz `ÐwU Avbyf~wgKfv‡e Av‡Q, Zvn‡j Gi IRb W,AB-
`ÐwUi ga¨we›`y G†Z Lvov wb‡Pi w`‡K wµqv K‡i|  

myZivs AG = GB = 2 wgUvi| g‡b Kiæb PGes Q`yBwU KxjK, †hLv‡b PQ = 1 
wgUvi Ges GQ = xwgUvi| Zvn‡j PG = (1 – x) wgUvi|  

Avevi AP = (1 + x) wgUvi Ges BQ = (2 – x) wgUvi| 

g‡b Kiæb10 †KwR IRb hLb A we›`y‡Z Szjv‡bv nq ZLb `ÛwU Dwë‡q †h‡Z m¶g | myZivs ZLb †KejP-Gi 

Dci PvcB `ÛwU‡K mvg¨ve¯’vq iv‡L, ZLb Q-Gi Dci †Kv‡bv Pvc _v‡K bv| Awe›`y‡Z 10 †KwR IRb Ges 

Gwe›`y‡Z W†KwR IR‡bi jwä Pwe›`y‡Z wµqv Ki‡e|    10(1 + x) = W (1 – x) ------------ (i)  
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Abyiƒ‡c, hLb B we›`y‡Z 4 †KwR IRb Szjv‡bv n‡e ZLb †KejgvÎ Qwe›`y‡ZB Pvc `ÛwU‡K mvg¨ve¯’vq ivL‡e G 

Ae¯’vq P we›`y‡Z †Kv‡bv Pvc _v‡K bv|  4(2 – x) = Wx---------------- (ii)  
myZivs (i) Ges (ii) n‡Z cvB, 10x (1 + x) = 4(2 – x) (1 – x); ev, 10x+10x2 = 8 – 12x+4x2 

ev, 3x2 + 11x – 4 = 0;  ev, (3x – 1)(x + 4) = 0.  x = 
1
3ev – 4.  

x = 
1
3wgUvi (`~iZ¡ FYvZ¥K gvb m¤¢e bq myZivs x = – 4 MÖnY‡hvM¨ bq)|  

 4(2 – 
1
3) = W. 

1
3ev, 4 

5
3= W. 

1
3;   ev, W = 20 †KwR IRb|  

myZivs `ÐwUi IRb = 20 †KwR Ges Gwe› ỳ n‡Z Q Ges P KxjKØ‡qi ~̀iZ¡ h_vµ‡g 

1
3  wgUvi Ges 

2
3   wgUvi|  

 

D`vniY 6:16 dzU `xN© GKwU †XuwKK‡ji IRb 1 n›`i| †XuwKwUi †Kv_vq Aej¤b̂ (support) ’̄vcb Ki‡j 44 †KwR 

IRb Ges 68 †KwR IR‡bi `yBwU evjK Gi ỳB cÖv‡šÍ e‡m †XuwKwU‡K Avbyf‚wgK †iLvq ivL‡Z cv‡i? 

mgvavb:g‡b Kiæb †XuwKwU ABGes ga¨we›`y G, †hLv‡b †XuwKwU Avbyf~wgK _vKv Ae¯’vq (68 + 44) = 112 †KwR IRb 

IRb wµqv Ki‡e| †XuwKwUi ˆ`N©̈  AB = 16 wgUvi| g‡b KiæbA we›`y‡Z 44 †KwR IR‡bi Ges Bwe›`y‡Z 68 †KwR 

IR‡bi evjK `yBwU e‡m| aiæbC we›`y‡Z Aej¤^bwU ¯’vcb Kiv n‡j †UuwKwUi Avbyf~wgKfv‡e _v‡K, GLv‡b, BC = 
x| GLb †h‡nZz G, ABGi ga¨we›`y, myZivsGwe›`y‡Z 112 †KwR IRb‡K `yBwU mgvb ej 56 †KwR IRb Ges 56 

†KwR IR‡b we‡kølY Kiv hvq hv  h_vµ‡g †XuwKwUi `yB cÖvšÍ A Ges B †Z wµqvkxj e‡j aiv hvq| Zvn‡j A Ges 

B-†Z †gvU IRb h_vµ‡g (56 + 44) = 100 †KwR IRb Ges (56 + 68) = 124 †KwR IRb|  

GLb jwä C we› ỳ‡Z wµqv K‡i| myZivs 

 100.AC = 124 .BC;  ev, 100 (16 – x) = 124xx = 
50
7   ev, 7

1
7dzU|  

 †XuwKwUi Aej¤b̂ B cÖvšÍ n‡Z 7
1
7dzU ~̀‡i ivL‡j †XuwKwU mvg¨ve¯’vq _vK‡e|  

 

D`vniY 7: (i)P Ges Q(P>Q) `yBwU m`„k mgvšÍivj ej †Kv‡bv `„p e ‘̄i Dci `yBwU we›`y A Ges B-†Z wµqv K‡i| 

P Ges Q ci¯úi ¯’vb wewbgq Ki‡j †`Lvb †h, G‡`i jwäi cÖ‡qvMwe›`y AB eivei dcwigvY `~‡i m‡i hvq, 

†hLv‡b d = 



P – Q

P + Q AB.  

(ii) †`Lvb †h ej `yBwU ci¯úi ¯’vb wewbgq Ki‡j, jwäi wµqv‡iLv Ges Q-†K 

P2

Q   †Z cwieZ©b Ki‡j †h jwä 

cvIqv hvq Zvi wµqvwe›`y GKB| 

mgvavb:g‡b KiæbA I B we›`y‡Z wµqvkxj P I Q m`„k I mgvšÍivj ej `yBwUi jwä AB-i Dcwiw¯’Z C we› ỳ‡Z 

wµqv K‡i| 

P.AC = Q.BC.  


AC
Q   = 

BC
P   = 

AC + BC
Q + P   = 

AB
P + Q  AC = 

Q
P + Q . AB 

Avevi ejØq ¯’vb wewbgq Ki‡j aiæb, A I B we›`y‡Z wµqvkxj Q I P m`„k I mgvšÍivj ejØ‡qi jwä ABGi 

Dcwi¯’ Dwe›`y‡Z wµqv K‡i| 

Q.AD = P. BD
AD
P   = 

BD
Q   = 

AD + BD
P + Q   = 

AB
P + Q   

AD = 
P

P + Q  AB.  GLb †h‡nZz P>Q, myZivsAD>ACn‡e 

d = AD  – AC = 
P

P–Q  .AB – 
Q

P + Q . AB= 
P–Q

P + Q . AB.  (cÖgvwYZ)|  
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(ii) g‡b Kiæb, hLb m`„k mgvšÍivj ejØq PGes 

P2

Q   ; ZLb A we›`y n‡Z AB†iLvi Dci jwäi cÖ‡qvM we›`yi `~iZ¡ 

x|  

Zvn‡j,Px = 
P2

Q    (AB–x)ev, (P + 
P2

Q   )x = 
P2

Q   AB;  ev, 



PQ + P2

Q  x = 
P2

Q  . AB 

ev, (P + Q) x = P. ABev, x = 
P

P+QAB---------------- (i)  

hLb A Ges B we›`y‡Z QGes Pm`„k mgvšÍivj ej wµqv K‡i, ZLb A n‡Z jwäi cÖ‡qvM we›`yi `~iZ¡ y n‡j,  

Qy = P (AB – y)  ev , 

Q
AB – y = 

P
y  = 

P + Q
 AB – y + y ; ev, y = 

P
P+QAB------------- (ii)   

(i) I (ii) bs n‡Z cvB, x = y.  
 

D`vniY 8:GK e¨w³ GKwU jvwVi cÖv‡šÍ GKwU †evSv Szwj‡q GwU Kuv‡ai Dci enb Ki‡Q| †m jvwVi Aci cÖvšÍ 

nvZ w`‡q †P‡c a‡i‡Q| Kuva I nv‡Zi g‡a¨ ~̀iZ¡ cwieZ©b Ki‡j wKfv‡e Kuv‡ai Dci Pv‡ci cwieZ©b nq? 

mgvavb:g‡b Kiæb jwVwU ABhvi ˆ`N©̈ lGes `ÛwUi A cÖvšÍ‡Z †h †evSv Szjvb Av‡Q Zvi IRb W| GLb AB 

jvwVwUi C †Z Kuva †i‡L jvwVi Aci cÖvšÍB-†Z nvZ w`‡q wb¤œvwfgy‡L †h Pvc †`Iqv n‡”Q Zv PGes Kuv‡ai Dci 

cÖwZwµqv REaŸ©vwfgy‡L mwµq|  

g‡b Kiæb Kuva I nv‡Zi ga¨eZx© ~̀iZ¡ (BC) = x.  
jvwVi Dci wµqvkxj ej¸‡jv n‡jv (i)Szjvb †evSvi IRb Wwb¤œvwfgy‡L, 
(ii) Kuv‡ai cÖwZwµqv REaŸ©vwfgy‡L, 

(iii) nv‡Zi Pvc P wb¤œw`‡K|   

mvg¨ve¯’vi Rb¨ RGes Wwem`„k mgvšÍivj ej `yBwUi jwä P-Gi mgvb I wecixZgyLx|    

wem`„k mgvšÍivj e‡ji myÎvbymv‡i RCB = WABev, Rx = Wlev, R = 
l
xW 

 Kuv‡ai Dci Pvc Kuva I nv‡Zi ga¨eZx© ~̀i‡Z¡i wecixZ Abycv‡Z cwiewZ©Z nq| 

 

D`vniY 9:P IQ gv‡bi `yBwU m`„k mgvšÍivj e‡ji jwä O we›`„‡Z wµqv K‡i| ej `yBwUi gvb h_vµ‡gRI S Øviv 

ewa©Z Ki‡j A_ev ej `yBwU‡K h_vµ‡gQ IR gv‡bi `yBwU m`„k mgvšÍivj ej Øviv cÖwZ¯’vcb Ki‡j jwäO we›`y 

w`‡q Mgb K‡i| cÖgvY Kiæb †h,R = S + 
(Q – R)2

P – Q  

mgvavb: g‡b KiæbP IQ gv‡bi `yBwU m`„k mgvšÍivj ej †Kv‡bv „̀pe¯‘i AI B we› ỳ‡Z wµqv K‡i|  

G‡`i jwä P + Q, AB †iLvi Dci¯’O we›`y w`‡q Mgb K‡i| 

P. AO = Q. BO-------------- (i) 
Avevi cÖkœg‡Z ej `ywU‡K R I S Øviv ewa©Z Ki‡jI G‡`i jwä O we› ỳ w`‡q Mgb K‡i| 

  (P + R). AO = (Q + S). BO---------------- (ii) 
P IQ ej `yBwU‡K Q, R gv‡bi `ywU m`„k mgvšÍivj ej Øviv cÖwZ¯’vcb 

Ki‡jI G‡`i jwäO we›`y w`‡q Mgb K‡i| 

Q. AO = R. BO------------- (iii) 
GLb mgxKiY (i) †K (ii) n‡Z we‡qvM K‡i cvB,R. AO = S. BO------------ 
(iv) 

Ges mgxKiY (iii) †K (i) Øviv fvM K‡i cvB,

Q
P = 

R
Q

Q
P = 

R
Q = 

Q – R
P – Q-------------- (v) 

(iv)  (iii) 
R
Q = 

S
R

R
Q = 

S
R = 

R – S
Q – R---------------- (vi) 

GLb mgxKiY (v)I (vi) n‡Z cvB,

Q – R
P – Q = 

R – S
Q – Rev,

(Q – R)2

P – Q  = R – S 
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myZivsR = S + 
(Q – R)2

P – Q  (cÖgvwYZ) 

 

D`vniY 10:P, Q, Rgv‡bi wZbwU m`„k mgvšÍivj ej h_vµ‡g ABC wÎfy‡RiA, B, C †KŠwYK we›`y‡Z wµqv K‡i| 

ej¸‡jvi †h‡Kv‡bv mvaviY w`‡Ki Rb¨ jwä hw` wÎfyRwUi j¤^‡K› ª̀ w`‡q Mgb K‡i Z‡e cÖgvY Kiæb †h, 
P (b2 + c2 – a2) = Q (c2 + a2 – b2) = R (a2 + b2 – c2) 
mgvavb:g‡b KiæbABC wÎfy‡Ri †KŠwYK we›`yÎqA, B, C-†ZP, Q, R gv‡bi wZbwU m`„k mgvšÍivj ej wµqviZ 

hv‡`i jwä wÎfyRwUi j¤̂‡K›`ªH w`‡q Mgb K‡i|  

GLbB we›`y‡Z wµqviZQ GesC we›`y‡Z wµqviZR ejØ‡qi jwäBC Gi 

DciD we›`y‡Z wµqvkxj n‡e, †hLv‡bD, E, F n‡jv h_vµ‡gA, B, C 

we›`yÎq n‡Z wecixZ evûi Dci Aw¼Z j¤^¸‡jvi cv`we› ỳ| 

myZivsQ.BD = R. CD ---------------- (i)  


Q
R = 

CD
BD = 

CD/AD
BD/AD = 

cotC
cotB = 

tanB
tanC ---------------- (ii) 

GKBfv‡e A I B we› ỳ‡Z wµqviZP I Q ejØ‡qi jwä AB Gi Dci Fwe›`y w`‡q hvq| 

myZivs,

P
Q = 

tanA
tanB--------------- (iii) 

GLb mgxKiY (ii) Ges (iii) n‡Z cvB, 

P
tanA = 

Q
tanB = 

R
tanC 

 ev, 

P cosA
sinA  = 

Q cosB
sinB  = 

R cosC
sinC ----------------- (iv) 

GLb †h‡nZz ABC wÎfyR n‡Z cvB,

a
sinA = 

b
sinB = 

c
sinC = 2 Ges cosA = 

a2 + b2 – c2

2bc  


P.2(b2 + c2 – a2)

2abc =
Q.2(c2 + a2 – b2)

2abc  =
R.2(a2 + b2 – c2)

2abc  

myZivs P (b2 + c2 – a2) = Q (c2 + a2 – b2) = R (a2 + b2 – c2) 
 

 

wkÿv_x©i 

KvR 

1.†Kv‡bv „̀p e¯‘i Dci 0.5 wg. e¨eav‡b 15 N Ges 10 N gv‡bi `yBwU m`„k mgvšÍivj 

ej wµqv Ki‡j G‡`i jwäi gvb I wµqvwe›`y wbY©q Kiæb| 

DËi: jwä = 25 N hv cÖ̀ Ë ejØ‡qi mv‡_ m`„k mgvšÍivj| jwäi wµqvwe›`y 10 N 

ej n‡Z 0.3 wg. ~̀‡i Ges 15 N ej n‡Z 0.2 wg. ~̀‡i|  

2.20 †m. wg. e¨eav‡b 10 N Ges 5 N gv‡bi `yBwU wem`„k mgvšÍivj ej †Kv‡bv 

`„pe ‘̄i Dci wµqvkxj n‡j ejØ‡qi jwäi gvb I wµqv we›`y wbY©q Kiæb| 

DËi: jwä = 15 N hvi w`K 10 N gv‡bi e‡ji w`&K eivei, jwäi wµqv we›`y 10N 

ej n‡Z 0.4wg. Ges 5 N ej n‡Z 0.8 wg. ~̀‡i wµqv K‡i| 

 

 

 mvims‡ÿc- 

 hw` †Kv‡bv e ‘̄i Dci wµqvkxj ejmg~‡ni wµqv‡iLv ci¯úimgvšÍivj nq, Zvn‡j H ej mg~n‡K 

mgvšÍivj ej e‡j| mgvšÍivj ejmg~n `yB cÖKvi h_v:(i) m`„k (like) ev mggyLx mgvšÍivj ej I (ii) 
Am`„k (unlike)ev wecixZgyLx  mgvšÍivj ej| 

 `yBwU mgvšÍivj ej ci¯úi GKB Awfgy‡L wµqvkxj n‡j Zv‡`i‡K m`„k ev mggyLx mgvšÍivj ej e‡j 

Ges `yBwU mgvšÍivj ej ci¯úi wecixZ Awfgy‡L wµqvkxj n‡j Zv‡`i‡K Am`„k ev wecixZgyLx 

mgvšÍivj ej e‡j| 

 †Kv‡bv Abo e¯‘i Dci wµqvkxj `yBwU ci¯úi mggyLx mgvšÍivj ej P I Q Gi jwä P+Q hvi w`K P I 
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Q ejØ‡qi cÖ‡Z¨‡Ki w`‡Ki mgvšÍivj Ges hvi wµqvwe›`y P I Q ejØ‡qi wµqvwe›`yØ‡qi ms‡hvRK 

†iLvs‡ki Dci Aew¯’Z Ges H †iLvsk‡K ejØ‡qi e¨¯Í Abycv‡Z AšÍwe©f³ K‡i| 

 `yBwU m`„k mgvšÍivj ej mgvb ev Amgvb n‡Z cv‡i| †Kv‡bv e¯‘i cÖ‡Z¨KwU KYvi IRb wb¤œgyLx, ZvB 

Zviv mggyLx mgvšÍivj ej| Zv‡`i jwä ev mgwóB H e¯‘i IRb| mgiƒc `‡Ði IRb H `‡Ði ga¨we›`y‡Z 

Lvov wb¤œw`‡K wµqvkxj| mgiƒc `‡Ði ga¨we›`yB Zvi fvi‡K› ª̀(centre of gravity)| 

 

 

 

 

 cv‡VvËi g~j¨vqb 7.9- 

 

1. (i) †Kv‡bv e¯‘i Dci wµqvkxj P Ges Q `yBwU mgvšÍivj e‡ji jwä R, ejØ‡q ga¨eZ©x `~iZ¡ dGKK| P 

n‡ZRGi `yiZ¡d1GKK Ges Qn‡ZRGi `yiZ¡ d2 GKK| jwäi wµqv we›`y C AšÍt¯’ wKsev ewnt¯’ n‡j P, Q, R, 
d, d1, d2 BZ¨vw` wewfbœ gv‡bi Rb¨ wb‡¤œi Lvwj Ni¸‡jv c~iY Kiæb| 

 

 

P Q R d d1 d2 AšÍt¯’/ewnt¯’ 

(i) 10 8  20    
(ii)  5 10 15    
(iii)   20 30 5   
(iv) 10 – 5  10    
(v) 15  20   10  
(vi) – 30  40 50    

 (ii) 6 wgUvi j¤v̂ GKwU nvjKv Avbyf‚wgK jvwVi Dci h_vµ‡g A I B cÖv‡šÍ mwµq 7N I 5N ỳBwU m`„k 

mgvšÍivj e‡ji jwäi gvb I cÖ‡qvMwe›`y wbY©q Kiæb|  

2. `yBwU m`„k mgvšÍivj ej 2 wgUvi I4 wgUvi `~i‡Z¡ Aew¯’Z ỳBwU we›`y‡Z wµqvkxj| G‡`i jwäej 35N n‡j 

Ges GKwU e‡ji wµqv‡iLv jwäi wµqv‡iLv n‡Z 16 †m.wg `~‡i _vK‡j ej ỳBwU wbY©q Kiæb|  

3.  †Kv‡bv `„p e¯‘i Dci 16 wgUvi e¨eav‡b Aew¯’Z A Ges B we›`y‡Z wµqvgvb 20 †KwR IRb Ges 10 †KwR 

IR‡bi `yBwU wem`„k mgvšÍivj e‡ji jwäi gvb I wµqv‡iLv wbY©q Kiæb|  

4. `yBRb †jvK GKwU mij mgiƒc`Ð enb Ki‡Q| Gi IRb 160 wK. MÖv. Ges GwU 16 wgUvi `xN©| hw` GKRb 

†jvK GKcÖvšÍ n‡Z 2 wgUvi `~‡i Ges Aci †jvK Ab¨cÖvšÍ n‡Z 3 wgUvi `~‡i †_‡K `ÐwU enb K‡i Zvn‡j 

cÖ‡Z¨‡K KZ fvi enb K‡i?  

5. 0.2 †m.wg `xN© Ges 8 †KwR fvix GKwU †jvnvi mg`Û GK cÖv‡šÍ euvav Djø¤ ̂`woi Øviv Szjv‡bv i‡q‡Q| `woi 

Uvb 3 ‡KwR IR‡bi n‡j, `ÛwUi †Kv_vq GKwU LyuwU ¯’vcb Ki‡j Zv Abyf‚wgK †iLvq w¯’i _vK‡e? LyuwUi Dci 

ZLb KZ Pvc co‡e?  

6. `yB wgUvi `xN© GKwU IRbnxb `Ð0.8 †m.wg. e¨eav‡b `yBwU Kxj‡Ki g‡a¨Av‡Q| GKwU KxjK `‡Ði GKcÖvšÍ 

Av‡Q Ges `‡Ði Aci cÖv‡šÍ5 †KwR IRb Szjvb Av‡Q| KxjK ỳBwUi Dci Pvc wbY©q Kiæb|  

7. `yB e¨w³ 5 wgUvi `xN© GKwU fvinxb `‡Ði GKwU we›`y n‡Z 50 wK‡jvMÖvg IR‡bi GKwU †evSv Szwj‡q `yB cÖv‡šÍ 

enb Ki‡Q| GKRb †h cÖv‡šÍ Av‡Q Zvi `~iZ¡ fvi n‡Z 3 wgUvi| cÖ‡Z¨‡K wK cwigvY IRb enb K‡i?  

8. Ggb `yBwU Am`„k mgvšÍivj ej wbY©q Kiæb hv 0.72 wg. e¨eav‡b _vK‡j Zv‡`i jwä 30 †KwR n‡e, hLb 

e„nËi ejwU jwä n‡Z 0.32 wg. ~̀‡i _v‡K|  

9. PI Q `yBwU m`„k mgvšÍivj e‡ji jwäi Ae¯’vb Ges ejØq ¯’vb wewbgq Ki‡jI jwäi Ae¯’vb GKB _v‡K| 

†`Lvb †h P I QGi gvb mgvb|  

10.  ̀ yB e¨w³ GKwU 6 wgUvi `xN© Z³vi Dci 300 †KwR IRb en‡b mg_©| †evSvwU †Kv_vq ivL‡j Zvi Dci wVK 

GB cwigvY Pvc co‡e? 
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w ’̄wZwe`¨v  c„ôv 244 

11. `yB e¨w³ 16 wgUvi `xN© Ges 160 †KwR IR‡bi GKwU mg`Û enb Ki‡Q| GK e¨w³ GKcÖvšÍ n‡Z 2 wgUvi 

`~‡i Ges Aci e¨w³ Aci cÖvšÍ n‡Z 3 wgUvi ~̀‡i Dnv enb Ki‡Q| cÖ‡Z¨K e¨w³ KZ fvi enb Ki‡Q?  

12. 2 wgUvi j¤v̂ Ges 30 †KwR fvix GKwU mg`Û GKB Avbyf‚wgK †iLvq ci¯úi n‡Z 1 wgUvi e¨eav‡b `yBwU 

†c‡i‡Ki Dci iw¶Z Av‡Q| †c‡iK `yBwUi Dci Pv‡ci AbycvZ 2 t 3 n‡j, `‡Ûi Ae¯’vb wbY©q Kiæb|  

13. `yB e¨w³‡K GKwU Z³vi mvnv‡h¨ 200 †KwR IRbwewkó GKwU cȪ Íi LÐ‡K miv‡Z n‡e| GK e¨w³‡K 140 

†KwR IRb enb Ki‡Z n‡j cȪ Íi LÛwU‡K Z³vi †Kv_vq ¯’vcb Ki‡Z n‡e?  

14. 9 GKK j¤v̂ nvév GKLvwb euv‡ki `yB cÖvšÍ `yB e¨w³i Kuv‡a ¯’vwcZ| euv‡ki GKwU we›`y‡Z 225 †KwR IR‡bi 

GKwU e¯‘ Szwj‡Z‡Q, †mB we›`ywU GK e¨w³ A‡c¶v Aci e¨w³i 1 GKK wbKUZg| Zv‡`i cÖ‡Z¨‡Ki Kuv‡a KZ 

Pvc c‡o? 

15. 60 †m.wg. e¨eav‡b Aew¯’Z `yBwU Kxj‡Ki Dci 2 wgUvi j¤v̂ GKwU mij `Ð Abyf‚wgKfv‡e iw¶Z i‡q‡Q| 

KxjK ỳBwU GKwU `‡Ûi GKcÖv‡šÍ Aew¯’Z| `‡Ûi IRb 1 †KwR IRb n‡j KxjK ỳBwUi Dci Pvc wbY©q 

Kiæb|  

16.AB-i Dci C GKwU we›`y Ges AC I BC-Gi ga¨we›`y‡Z h_vµ‡g PI Qm`„k mgvšÍivj ej wµqv Ki‡j, 

Zv‡`i jwä C we›`y‡Z wµqv K‡i| hw` PI QGi Ae¯’vb cwieZ©b Kiv nq, wKšÍz AwfgywLZv c~‡e©i gZ _v‡K, 

Z‡e †`Lvb †h Zv‡`i jwä AB-Gi ga¨we›`y‡Z wµqv Ki‡e|  

17. GKRb AciRb A‡c¶v ejevb Giƒc `yB e¨w³‡K 60 cm. j¤v̂ GKwU nvév `‡Ûi mvnv‡h¨ 270 †KwR 

IRbwewkó GKwU cȪ ÍiLÐ‡K miv‡Z n‡e| ejevb e¨w³ 180 †KwR IRb enb Ki‡Z cv‡i| cȪ ÍiLÐwU‡K `‡Ûi 

†Kvb& we›`y‡Z ’̄vcb Ki‡j Zvi Dci wVK H cwigvY IRb co‡e?  

18. GKwU e ‘̄i Dci P I Q`yBwU m`„k ej mwµq Ges Zv‡`i ga¨eZx© `~iZ¡ b; hw` mgvb I Am`„k ej S, P I 

QGi cÖ‡Z¨‡Ki mv‡_ mshy³ nq, Z‡e †`Lvb †h Zv‡`i jwä 

bS
P + Q  ~̀i‡Z¡i m‡i hv‡e|  

19.0.3wg. ~̀i‡Z¡ `yBwU m`„k mgvšÍivj ej GKwU e¯‘‡Z wµqv K‡i| hw` ej `yBwUi ¯’vb cwiewZ©Z nq, ZLb jwä 

ej 0.5 wg. m‡i hvq| ej ỳBwUi AbycvZ wbY©q Kiæb|  

20. GKwU fvinxb `‡Ði GKcÖvšÍ n‡Z h_vµ‡g 20, 80 I 60 †m. wg. ~̀‡i h_vµ‡g, P, QI RwZbwU mgvšÍivj ej 

wµqv K‡i| `ÐwU hw` mvg¨ve¯’vq _v‡K, Zvn‡j †`Lvb †h, PtQtR = 1 t 2 t 3.  
21. GKwU Avbyf‚wgK iv¯Ívq 36 wgUvi `xN© GKwU †mZzi (AB) IRb 5 Ub Ges GwU `yB cÖv‡šÍ `yBwU LyuwUi Dci 

Aew¯’Z| 3 Ub fv‡ii GKwU gvjevnx UªvK A n‡Z iIbv n‡q †mZzi `yB-Z…Zxqvsk AwZµg K‡i _vgj| ZLb 

LyuwU `yBwUi Dci KZ Pvc co‡e?  

22. ỳB e¨w³ GKwU 4 wgUvi j¤̂v cÖvq fvinxb mg`‡Ûi mvnv‡h¨ 4 n›`‡ii GKwU fvi enb K‡i| `ÛwUi GK cÖvšÍ 

n‡Z 1
1
2wgUvi `~‡i GKRb Ges Aci cÖvšÍ n‡Z 

1
2dzU `~‡i Av‡iKRb _vK‡j Ges Zvi ga¨we›`y n‡Z IRbwU 

Szjv‡bv n‡j, cÖ‡Z¨K e¨w³ wK cwigvY fvi enb Ki‡e?  

23. `yB e¨w³ GKwU 4 wgUvi j¤v̂ IRbk~b¨ `‡Ûi mvnv‡h¨ 60 wK. MÖv.IRb enb Ki‡Q Ges fviwU `‡Ûi gvSLv‡b 

Szjvb Av‡Q| GK e¨w³ `‡Ûi GKcÖvšÍ n‡Z 

1
2  wgUvi `~‡i Ges Aci e¨w³ Aci cÖvšÍ n‡Z 1 wgUvi `~‡i 

i‡q‡Q| cÖ‡Z¨‡K KZ fvi enb Ki‡Q Zv wbY©q Kiæb|  

24. wZbwU m`„k mgvšÍivj ej P, QI RGKwU wÎfzR ABC-i †KŠwYK we›`y‡Z wµqv K‡i| cÖgvY Kiæb †h, ej 

wZbwU †h Awfgy‡LB _vKzK bv †Kb P = Q = Rn‡j jwäi wµqv‡iLv fi‡K›`ª w`‡q hvq|  

25. wZbwU m`„k mgvšÍivj ej P, QI RGKwU wÎf‚‡Ri †KŠwYK we›`y wZbwU‡Z wµqv K‡i| hw` Zv‡`i jwäi 

wµqv‡iLv (i) wÎfy‡Ri fi‡K›`ª w`‡q hvq Zvn‡j P = Q = R 

 (ii) wÎfz‡Ri AšÍt‡K›`ª w`‡q hvq, Zvn‡jcÖgvY Kiæb, 

P
sin A  = 

Q
sin B  = 

R
sin C  ;    ev, 

P
a  = 

Q
b   = 

R
c   
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 (iii) cwi‡K›`ª w`‡q hvq, Zvn‡j, cÖgvY Kiæb, 

P
sin2A  = 

Q
sin2B  = 

R
sin2C  ev, 

P
a cosA = 

Q
b cosB = 

R
c cosC  

 ev, 

P
a2 (b2 + c2–a2)  = 

Q
b2(c2 + a2 – b2)  = 

R
c2 (a2 + b2 – c2)   

 (iv) j¤ŵe›`y w`‡q hvq, Zvn‡j cÖgvY Kiæb, 

P
tanA  = 

Q
tanB  = 

R
tanC   

 ev, PtQtR = asecAtbsecBtcsecCev, P(b2 + c2– a2) = Q (c2+ a2 – b2) = R (a2 + b2 – c2) 
26. GKRb †jvK 6 †m. wg. j¤̂v GKwU jvwVi GK cÖv‡šÍ GKwU †evSv Szwj‡q Zv Kuv‡ai Dci enb Ki‡Q| Kuva I 

nv‡Zi g‡a¨ `~iZ¡ KZ n‡j Kuv‡ai Dci Pvc ¶z`ªZg n‡e?  
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e¨envwiK 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 †jLwP‡Îi mvnv‡h¨ GKvwaK †e‡Mi jwä wbY©q Ki‡Z cvi‡eb| 

 

 

 g~jcvV- 

 

†jLwP‡Îi mvnv‡h¨ GKvwaK e‡ji jwä wbY©q 

mgm¨v bs - 7.1 ZvwiL: 

mgm¨v:GKB mg‡q †Kv‡bv  we›`y‡Z 45 †Kv‡Y wµqviZ 160N Ges 100N ejØ‡qi jwäi gvb I w`K wbY©q Kiæb| 

mgvavb:ZË¡:GKB mg‡q †Kv‡bv we›`y‡Z  †Kv‡Y wµqviZ P, Q ejØ‡qi jwäR hw`P Gi w`‡Ki mv‡_ †KvY Drcbœ 

K‡i Zvn‡j,R2 = P2 + Q2 + 2PQcos, Ges  = tan1 Q sin
P + Q cos 

cÖ‡qvRbxq DcKiY: QK KvMR, miæ wklhy³ †cwÝj, B‡iRvi, †¯‹j, Puv`v, kvc©bvi,K¨vjKz‡jUi BZ¨vw`| 

Kvh©c×wZ:1.QK KvM‡RX'OX GesY'OY ci¯úi 

j¤f̂v‡e †Q`Kvix †iLvØq A¼b Kiæb hv, h_vµ‡gX 

GesY A¶| 

2. ejØ‡qi gvb I w`K wb‡`©k Kivi Rb¨ QK KvM‡Ri 

¶z`ª 1 eM© N‡ii ˆ`N©̈ , ev 1 †m. wg.= 10N ej †¯‹j 

wbe©vPb Kiæb| 

3.OX †iLvsk †_‡KOA = 16 †m.wg. `xN© Ask †K‡U 

wbb GesOX †iLvs‡ki mv‡_ Nwoi KuvUvi AveZ©‡bi 

wecixZ w`‡K 45 †KvY Drcbœ K‡i GiƒcOB †iLvsk 

A¼b Kiæb| 

4. GLb OB †_‡KOB = 10 †m.wg. Ask †K‡U wbb| 

myZivs OA GesOBØviv h_vµ‡gO we›`y‡Z GKB mg‡q 

wµqviZ 160N Ges 100N ejØ‡qi gvb I w`K m~wPZ nq| 
5.GLbOA Ges OB †K mwbœwnZ evû a‡iOACBmvgvšÍwiKwU A¼b Kiæb| hvi GKwU KY©OC| myZivs e‡ji 

mvgvšÍwiK m~Î Abymv‡iOC KY© Øviv cÖ̀ Ë ejØ‡qi jwäi gvb I w`K wb‡ ©̀k n‡e| 

6.C we› ỳ †_‡KOX Gi DciCD j¤̂ A¼b Kiæb Ges aiæbDOC = | 
7.GLbOC, OD GesCD Gi cÖK…Z ˆ`N©̈  †mw›UwgUv‡i wbY©q Kiæb Ges Puv`vi mvnv‡h¨COD †Kv‡Yi cwigvY 

wWwMÖ‡Z wbY©q Kiæb| GLv‡b COD = 17 
 

dj msKjb:jwä e‡ji gvb wbY©q 

P Q  R = P2 + Q2 + 2PQ cos OC OD CD OC = OD2 + CD2
 

160 
N 

100 
N 

45 (160)2 + (100)2 + 2.160.100.cos45
 = 241.30N 

24c
m 

22.96c
m 

7cm (22.96)2 + (7)2 
= 24 

†¯‹‡ji gv‡c OC Gi cÖK…Z ˆ`N©̈  = 24 †m. wg. Øviv2410 = 240 N ej m~wPZ nq|  

R¨vwgwZKfv‡eOC=2410 = 240NGes jwä ej = 241.30 N; myZivs †jLwPÎ A¼‡bi h_v_©Zv cixw¶Z n‡jv| 

cvV 7.10 

B 

 
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jwä e‡ji w`K wbY©q 

P Q  = tan–1 Q sin
P + Q cos 

OD CD 
= tan–1CD

OD  †KvY 

cÖK…Z gv‡c 

160 
N 

100 
N 

45 tan–1 100 sin 45
160 + 100 cos 45 

= 17.04 

22.96cm 7cm tan–1 7
22.96 

= 16.955 

16.96 

m~‡Îi mvnv‡h¨  = 17.04Ges Puv`vi gv‡c gv‡c = 17|  

myZivs jwäi gvb I w`K cÖvq mwVK cixw¶Z nj| 

 

mgm¨v bs - 7.2 ZvwiL: 

mgm¨v:†Kv‡bv we›`y‡Z 6, 10, 12 Ges 8N cwigvY PviwU ej GKB mg‡q Ggbfv‡e wµqvkxj †h H we›`yMvgx †Kv‡bv 

mij‡iLvi mv‡_ ej¸‡jv h_vµ‡g 15, 30, 55, Ges 100 †KvY Drcbœ  K‡i| ej¸‡jvi jwäi gvb I w`K wbY©q 

Ki‡Z n‡e| †jLwPÎ A¼b K‡i A¼‡bi h_v_©Zv cÖgvY Kiæb| 

mgvavb: ZË¡:g‡bKiæb GKB mg‡q †Kv‡bv we›`y‡Z  P1, P2, P3, ......... ej¸‡jv h_vµ‡g †Kv‡bv wbw`©ó mij‡iLvi 

mv‡_ 1, 2, 3,....... †KvY Drcbœ K‡i Zvn‡j H †iLv eivei I H †iLvi mv‡_ j¤ ̂eivei ej¸‡jvi j¤v̂s‡ki 

exRMvwYwZK mgwó h_vµ‡g P1cos1 = X GesP1sin1 = Y ai‡j| 

jwä R = X2 + Y2
 Ges H †iLvi mv‡_ jwä †h †KvY Drcbœ K‡i Zvi cwigvY= tan–1Y

X . 

cÖ‡qvRbxq DcKiY: QK KvMR, miæ wklhy³ †cwÝj, B‡iRvi, †¯‹j, Puv`v, kvc©bvi,K¨vjKz‡jUi BZ¨vw`| 

Kvh©c×wZ: 

1.OX GesOY A¶Øq A¼b Kiæb| 

2.1N ej = 1 †m. wg. eM© N‡ii ˆ`N©̈  †¯‹‡j ej¸‡jvi ˆ`N©̈  h_vµ‡g 6cm, 10cm 12cmGes 4cm wbY©q Kiæb| 

3.OX Gi mv‡_ 15 †Kv‡Y 6 †m.wg. `xN© †iLvsk A¼b 

K‡i 6N e‡ji gvb I w`K wb‡ ©̀k Kiæb| 

4.GKBfv‡e OX Gi mv‡_ 30 †Kv‡Y10 †m.wg. Ges 55 
†Kv‡Y12 †m.wg. Ges 100 †Kv‡Y8 †m.wg. `xN© 

†iLvsk¸‡jv A¼b K‡i h_vµ‡g 10,12 I 8N ej¸‡jvi 

gvb I w`K wb‡`©k Kiæb| 

5.GLb OX eivei ej¸‡jvi j¤̂vsk wbY©q K‡i †hvM 

Kiæb GesOY eivei ej¸‡jvi j¤v̂sk wbY©q K‡i †hvM 

Kiæb| 

6.OX IOY eivei j¤v̂k¸‡jvi c„_K c„_K †hvMdj‡K 

h_vµ‡gXIYaiæb GesX IY Gi AšÍM©Z †KvY 90 
nIqvqR = X2 + Y2

 wbY©q Kiæb| 
7.g‡b Kiæb, XIY ejØq c~‡e©v³ †¯‹‡j (A_©vr2N = 1 

†m. wg. = 1 eM© N‡ii ˆ`N©̈ ) OX IOY eivei 

h_vµ‡gOA IOB †iLvskØq Øviv m~wPZ Kiæb| 
8.GLbOA Ges OB †K mwbœwnZ evû a‡iOACB 

AvqZ‡¶Î A¼b Kiæb Ges OC KY© AuvKzb|  

 

Zvn‡j e‡ji mvgvšÍwiK m~Î Abymv‡iOC KY© Øviv cÖ̀ Ë ej¸‡jvi jwäi gvb I w`K wb‡`©k K‡i | 

dj msKjb:OX eivei j¤v̂sk¸‡jvi mgwó 

= 6 cos 15 + 10 cos 30 + 12 cos 55 + 8 cos 100 = 19.95 N = X (aiæb)| 

OY eivei j¤v̂sk¸‡jvi mgwó 

B 
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= 6 sin 15 + 10 sin 30 + 12 sin 55 + 8 sin 100 = 24.26 N = Y (aiæb)| 

P Q P2 + Q2 = R cÖK…Z gv‡cOC Gi ˆ`N©̈  

19.95 N 24.26 N (19.95)2 + (24.26)2 = 31.41 N 15.7 †m. wg. 

OC †iLv jwäi gvb I w`K m~PxZ K‡i| m~Îvbymv‡i jwä31.41N 
Avevi ˆ`N©̈  gv‡c OC= 15.7 × 2 = 31.4 †m. wg. Øviv = 31.4 N cwigvY ej m~wPZ| 

OC IOX Gi AšÍM©Z †KvY= tan124.26
19.95 = 50.57cÖK…Z gv‡c (Puv`vi mvnv‡h¨)  = 50 

myZivs †`Lv hvq †h, m~‡Îi mvnv‡h¨ I cÖK…Zgv‡c wbY©xZ jwäi gvb I  †Kv‡Yi cwigvY cÖvq KvQvKvwQ| myZivs 

A¼‡bi h_v_©Zv cÖgvwYZ nj| 

 

 

 

 cv‡VvËi g~j¨vqb 7.10- 

 

1. †Kv‡bv we›`y‡Z GKB mg‡q wµqviZ wb‡¤œv³ ejØ‡qi jwäi gvb I w`K wbY©q Kiæb| cÖ‡Z¨K †¶‡Î ˆjwLK 

c×wZ‡Z AvbycvwZK wPÎ A¼b K‡i A¼‡bi h_v_©Zv cÖgvY Kiæb| 

 (i) 45†Kv‡Y 15N Ges 6 N. (ii) 50†Kv‡Y 11NGes 7 N. 
 (iii) 125†Kv‡Y 35N Ges 70 N. (vi) 145†Kv‡Y 68N Ges 37 N. 
 (v) 43†Kv‡Y wµqviZ 128N I 223 N. (vi) 65†Kv‡Y wµqviZ 80N Ges 40 N. 
2. 13 wgUvi `xN© GKwU i‡Wi `yB cÖv‡šÍ 7 wg. I 14 wg. `xN© `yBwU iwki mvnv‡h¨ 65 †KwR IR‡bi GKwU e¯‘‡K 

Szjv‡bv n‡q‡Q| iWwU Ggbfv‡e ivLv n‡q‡Q †h e¯‘wU wVK i‡Wi ga¨we›`yi Lvov wb‡P Ae¯’vb K‡i| †jLwP‡Îi 

mvnv‡h¨ iwkØ‡qi Uvb wbY©q Kiæb| 

3. ABCDEF mylg lofy‡RiA we›`y‡ZAB, AC, AD, AE, AF eivei h_vµ‡g 3, 2, 6, 2, 3 †KwR IR‡bi 

ej¸‡jv wµqviZ Av‡Q| Zv‡`i jwäi gvb I w`K wbY©q Kiæb| 

4. †Kv‡bv e¯‘KYvi Dci wµqviZ `yBwU †eM‡K uGes v Øviv Ges Zv‡`i AšÍf~©Z †KvY  Øviv cÖKvk Kiv n‡j 

cÖwZ‡¶‡Î jwä †eM wbY©q Kiæb| 

 (i) u = 25 †mw›UwgUvi/†m‡KÛ,  v = 35 †mw›UwgUvi/†m‡KÛ,  = 60 
 (ii) u = 135 †mw›UwgUvi/†m‡KÛ,  v = 75 †mw›UwgUvi/†m‡KÛ,  = 45 
 (iii) u = 42 †mw›UwgUvi/†m‡KÛ,  v = 34 †mw›UwgUvi/†m‡KÛ,  = 130 
5. 7, 13 I 15 †KwR IR‡bi wZbwU ej ci¯úi 130 †Kv‡Y GK we› ỳ‡Z wµqviZ| ˆjwLK c×wZ‡Z ej¸‡jvi 

jwä wbY©q Kiæb| 
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 P~ovšÍ g~j¨vqb- 

 

eûwbe©vPwb cÖkœ 

mwVK DË‡ii cv‡k wUK () wPý w`b (1-10): 

1. †Kv‡bv we›`y‡Z P I 2Pgv‡bi `yBwU ej wµqvkxj| cÖ_gwU‡K wØ¸Y K‡i wØZxqwUi gvb 8 GKK e„w× Ki‡j 

jwäi w`K AcwiewZ©Z _v‡K| P Gi gvb KZ? 

 (K) 8 GKK (L) 12 GKK (M) 4 GKK (N) 16 GKK 

2. 3P Ges 2PejØ‡qi jwä R| cÖ_g ej wØ¸Y Ki‡j jwäi cwigvYI wØ¸Y nq| ejØ‡qi AšÍM©Z †KvY KZ? 

 (K) 30 (L) 120 (M) 110 (N) 100 
3. 3 GK‡Ki ỳBwU mgvb ej 120 †Kv‡Y GK we› ỳ‡Z KvR K‡i| Zv‡`i jwäi gvb KZ? 

 (K) 3units (L) 4 3units (M) 3 units (N) 2 3units 
4. †Kv‡bv we›`y‡Z 60 †Kv‡Y wµqviZ `yBwU mgvb ej‡K GKB we›`y‡Z wµqviZ 9N e‡ji mvnv‡h¨ fvimvg¨ ivL‡j 

ejØ‡qi cÖwZwUi gvb KZ? 

 (K) 3 3N (L) 3 N (M) 3 N (N) 9 N 
5. †Kv‡bv we›`y‡Z wµqviZ ỳBwU e‡ji GKwUi gvb AciwUi wØ¸Y n‡j Ges Zv‡`i jwä ¶z`ªZiwUi Dci j¤ ̂n‡j 

ejØ‡qi AšÍf©³ †KvY KZ n‡e? 

 (K) 60 (L) 120 (M) 90 (N) 210 
6. p Ges 4p gv‡bi ỳBwU ej GKwU KYvi Dci  †Kv‡Y wµqv K‡i| Zv‡`i jwä 

p21
 n‡j   Gi gvb KZ? 

 (K) 30 (L) 60 (M) 90 (N) 120 
7. GKwU we›`y‡Z 3N, 5N I 7N gv‡bi wZbwU ej wfbœ wfbœ †iLv eivei wµqviZ †_‡K mvg¨ve¯’vi m„wó K‡i‡Q| 

ÿz`ªZi ej ỳBwUi AšÍ©fy³ †KvY KZ? 

 (K) 30 (L) 60 (M) 90 (N) 120 
8. 8 I 3 WvB‡bi `yBwU Am`„k mgvšÍivj ej GKwU `‡Ði 12 cm e¨eav‡b `yBwU we›`y‡Z wµqviZ Av‡Q| 

GKwUgvÎ e‡ji wµqvq iWwU mvg¨ve¯’vq ivL‡Z n‡j i‡Wi b~b¨Zg ˆ`N©̈  KZ? 

 (K) 15.2 cm (L) 17.2 cm (M) 18.2 cm (N) 19.2 cm 
9. 7N, 13N I 19N Gi wZbwU ej ci¯ú‡ii mv‡_ 120o

 †KvY Drcbœ K‡i| 7N e‡ji w`‡K jwäi j¤̂vsk KZ? 

 (K) 0 (L) 9 (M) 4 (N) 9 
10. PI Q`yBwU ej GKwe›`y‡Z ci¯úi   †Kv‡Y wµqviZ? 

 (i) ej `yBwU GKB mij‡iLvq GKB w`‡K wµqv Ki‡j jwä e„nËg nq|  

 (ii) ej `yBwUi AšÍ©fz³ †KvY    n‡j jwä ÿz`ªZg nq| 

 (iii)
2
  n‡j jwä ejØ‡qi e‡M©i mgwó eM©g~j nq| 

 Dc‡ii Z‡_¨i Av‡jv‡K †KvbwU mwVK 
 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
 

m„Rbkxj cÖkœ 

11.  GKB Abyf‚wgK †iLvq C  GKK `~i‡Z¡ Aew¯’Z `yBwU we›`y‡Z ba  GKK `xN© GKwU miæ iwki cÖvšÍØq euvav 

Av‡Q| Aev‡a Szjv‡bv W  GKK IRb wewkó GKwU e¯‘‡K enb K‡i Ggb GKwU gm„Y IRbwenxb AvswU H 

iwki Dci w`‡q Mwo‡q PjvPj Ki‡Z cv‡i| 

 (K) wP‡Îi mvnv‡h¨ mgm¨vwU Dc¯’vcb Kiæb| 



I‡cb ¯‹zj  evsjv‡`k Dš§y³ wekŵe`¨vjq 

w ’̄wZwe`¨v  c„ôv 250 

 (L) †`Lvb †h, iwki Uvb 

 
  222 cba

baW



  

 (M) e¯‘wU‡K Ggb GKwU we›`y‡Z AvU‡K †`Iqv n‡jv †hb iwkwU I Abyf‚wgK †iLv Øviv Drcbœ wÎfz‡Ri evû 

ba,  I c  Ges †ÿÎdj   nq| †`Lvb †h,b  As‡ki Uvb 

 222

4
bac

c
Wb




  

12.  5 wgUvi j¤v̂ Abyf‚wgK GKwU finxb `‡Ûi `yB cÖv‡šÍ `yBwU LuywU i‡q‡Q| GK cÖvšÍ †_‡K wfZ‡ii w`‡K 4 wgUvi 

`~‡i 500 †KwR IR‡bi GKwU fvix e ‘̄ Szjv‡bv i‡q‡Q| 

 (K) e ‘̄wU‡K †Kvb Ae¯’v‡b Szjv‡j LyuwUØ‡qi Dc‡i mgvb Pvc co‡e? 

 (L) LuywUi †Vm we›`y `yBwUi cÖwZwµqv wbY©q Kiæb| 

 (M) GKwU LuywU hw` 200 †KwR Pvc mn¨ Ki‡Z cv‡i Z‡e LyuwU bv †f‡½ Aci LuywU †_‡K m‡e©v”P KZ `~‡i D³ 

e¯‘wU Szjv‡bv hv‡e? 

 

 

 

 

 DËigvjv- 

 

 

P~ovšÍ g~j¨vqb 

1. M  2. L  3. K  4. K   5. N 6. N  7. L 

8. N  9. L 10. N 

 

 


