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mgwe›`y ej 

 
f‚wgKv 
GB BDwb‡U mgwe›`y ej Ges mgwe›`y e‡ji mvg¨ve ’̄v m¤^‡Ü Av‡jvPbv Kiv n‡q‡Q| GwU Ki‡Z wM‡q 
wewfbœ cv‡V Dccv`¨¸‡jv‡K LyeB myk„´Ljfv‡e web¨ Í̄ Kiv QvovI mnRfv‡e mgm¨v mgvavbK‡í wKQy 
¸iyZ¡c~Y© Abywm×všÍ mwbœ‡ewkZ Kiv n‡q‡Q| BDwbU-6 G †f±i wel‡qi Dci we‡kl †Rvi †`qv n‡q‡Q| 
†mw`‡K j¶ †i‡L GLv‡bI wKQy wKQy Dccv`¨ cÖgv‡Y Ges mgm¨v mgvav‡b †f±i c×wZ e¨envi Kiv n‡q‡Q 
hv‡Z wk¶v_x©iv †f±i cÖ‡qv‡M cwi®‹vi aviYv I `¶Zv AR©b Ki‡Z cv‡i| cÖwZwU cv‡V GKB ai‡bi 
mgm¨v¸‡jv‡K GKmv‡_ ivLv n‡q‡Q Ges we‡kl mZK©Zvi mv‡_ cÖwZwU cv‡V ¸iyZ¡c~Y© I wb‡`©kvZ¥K cÖPyi 
mgm¨v wek`fv‡e D`vniYgvjvq mgvavb K‡i †`qv n‡q‡Q| 
 

D‡Ïk¨   
G BDwbU †k‡l Avcwb 
● mgwe› ỳ e‡ji aviYv w`‡Z cvi‡eb; 
● jwä ej m¤ú‡K© Ávb jvf Ki‡Z cvi‡eb; 
● ej ms‡hvRb I we‡kølY m¤̂‡Ü Rvb‡Z cvi‡eb; 
● ỳwU e‡ji AskK I j¤̂vskK m¤ú‡K© Rvb‡Z cvi‡eb; 
● †Kvb KYv‡Z wµqvkxj ỳwU e‡ji jwä wbY©q Ki‡Z cvi‡eb Ges mgm¨v mgvav‡b Zv cÖ‡qvM Kivi 

`¶Zv AR©b Ki‡eb; 
● j¤̂vsk‡Ki mvnv‡h¨ †Kvb KYv‡Z wµqvkxj mgZjxq ej‡Rv‡Ui jwä wbY©q Kivi `¶Zv AR©b Ki‡eb; 
● †Kvb KYv‡Z wµqvkxj ej‡Rv‡Ui mvg¨ve ’̄v wK Zv eY©bv I e¨vL¨v Ki‡Z cvi‡eb; 
● †Kvb KYv‡Z wµqvkxj mgZjxq ej‡Rv‡Ui mvg¨ve ’̄vq cÖ‡qvRbxq I h‡_ó kZ© wbY©q Ki‡Z cvi‡eb; 
● †Kvb KYv‡Z wµqvkxj wZbwU e‡ji mvg¨ve ’̄vi wÎfzR m~Î I Zvi wecixZ m~Î, jvwgi m~Î I Zvi 

wecixZ m~‡Îi eY©bv I cÖgvY Ki‡Z cvi‡eb Ges mgm¨v mgvav‡b †m¸‡jv cÖ‡qv‡M `¶Zv AR©b Ki‡Z 
cvi‡eb| 
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ccvvVV--11   
`ywU e‡ji jwä wbY©q 
 
  D‡Ïk¨  
GB cvV †k‡l Avcwb- 
● mgwe› ỳ e‡ji e¨vL¨v w`‡Z cvi‡eb; 
● jwä ej m¤ú‡K© Ávb jvf Ki‡Z cvi‡eb; 
● ej ms‡hvRb c×wZ m¤ú‡K© Rvb‡Z cvi‡eb; 
● mvgvšÍwiK m~Î cÖ‡qvM K‡i ỳwU e‡ji gvb I jwä wbY©q Ki‡Z cvi‡eb; 
● ỳwU e‡ji jwä wbY©q Ki‡Z †f±i c×wZ e¨envi Kivi `¶Zv AR©b Ki‡Z cvi‡eb; 
● GKB we› ỳ‡Z wµqvkxj ỳwU e‡ji jwä wbY©‡q KZ¸‡jv we‡kl †¶Î Av‡jvPbv Ki‡Z cvi‡eb; 
●  wewfbœ mgm¨v mgvav‡b  `¶Zv AR©b Ki‡Z cvi‡eb|  
 
 

 mgwe› ỳ ej 
ỳB ev Z‡ZvwaK ej GKB we› ỳ‡Z GK m‡½ †Kvb e Í̄zKYvi Dci wewfbœ w`‡K wµqvkxj n‡j G‡`i‡K 

mgwe› ỳ ej e‡j| Z‡e GKB we› ỳ n‡Z ej¸‡jv GKB Z‡j ev wewfbœ Z‡j wµqvkxj _vK‡Z cv‡i| Avgiv 
mvaviYZ D‡jøL bv _vK‡j ej¸‡jv‡K mgZjxq a‡i †be|  

 

 

wPÎ- i                     wPÎ- ii 
wPÎ: 7.1.1 

(i) bs wP‡Î mgwe› ỳMvgx ej¸‡jv GKZjxq Ges (ii) bs wP‡Î mgwe› ỳ ej¸‡jv wfbœ wfbœ Z‡j Aew ’̄Z|  

ỳB ev Z‡ZvwaK ej GKB we› ỳ‡Z GK m‡½ †Kvb e Í̄zKYvi Dci wewfbœ w`‡K wµqvkxj n‡j G‡`i‡K 
mgwe› ỳ ej e‡j| Z‡e GKB we› ỳ n‡Z ej¸‡jv GKB Z‡j ev wewfbœ Z‡j wµqvkxj _vK‡Z cv‡i|  

 
jwä ej 
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GKB mg‡q ỳB ev Z‡ZvwaK ej †Kvb e Í̄zKYvi Dci wewfbœ w`‡K wµqvkxj _vK‡j cÖwZwU ej Zvi 
wb‡Ri wµqv‡iLv eivei KYvwU‡K Gi Ae ’̄vb cwieZ©b Ki‡Z m‡Pó nq| wKšÍz GKB m‡½ e Í̄zKYvwU 
cÖwZwU e‡ji wµqv‡iLv eivei Pj‡Z cv‡i bv| Kv‡RB cÖ`Ë ej¸‡jvi wgwjZ dj GKwU GKK e‡j 
iƒcvšÍwiZ n‡q KYvwU‡K GKwU wbw ©̀ó w`‡K mPj K‡i| H GKK ej‡K cÖ`Ë ej¸‡jvi jwä ej ejv 
nq| cÖ`Ë ej¸‡jvi cÖ‡Z¨KwU‡K jwä e‡ji AskK e‡j|  

jwä wbY©q 

KZ¸‡jv e‡ji jwä wbY©q Kivi c×wZ‡K ejv nq ej ms‡hvRb| g‡b Kiyb, †Kvb e Í̄zKYvi Dci A 

we› ỳ‡Z Kvh©iZ ỳwU ej ∅
P

  Ges  ∅
Q

  hv‡`i Kvh©‡iLv AB, A n‡Z B Gi w`‡K| G‡`i jwäi gvb P+Q 

Ges jwäi w`K AB eivei A n‡Z B Gi w`‡K|  
 

 
wPÎ: 7.1.2 

Avevi ỳwU ej  ∅
P

  Ges  ∅
Q

  wµqv‡iLv AB, P e‡ji wµqv‡iLv A n‡Z B Gi w`‡K Ges ∅
Q

  e‡ji 

wµqv‡iLv B n‡Z A Gi w`K eivei| Kv‡RB ỳwU ej ci¯úi wecixZ w`‡K wµqviZ| g‡b Kiyb P>Q, 
G‡¶‡Î jwäi gvb P-Q Ges jwäi w`K AB eivei A_©vr A n‡Z B Gi w`‡K G‡`i jwä wµqvkxj n‡e|  

 

 
wPÎ: 7.1.3 

Kv‡RB ỳwU ej ci¯úi wecixZ w`‡K wµqvkxj n‡j G‡`i jwä ejØ‡qi we‡qvMd‡ji mgvb Ges jwäi 
wµqv w`K e„nËi ejwUi w`‡K n‡e| †Kvb e Í̄zKYvi Dci ỳwU mgvb ej wecixZ w`‡K wµqvkxj n‡j G‡`i 
jwä k~b¨ n‡e Ges G‡¶‡Î KYvwU mvg¨ve ’̄vq _vK‡e|  
Avevi †Kvb e Í̄zi Dci ỳwU ej GKB we› ỳ‡Z wfbœ wfbœ w`‡K wµqviZ _vK‡j G‡`i Òjwä e‡ji mvgvšÍwiK 
m~ÎÓ cÖ‡qvM K‡i wbY©q Kiv hvq|  

 

e‡ji mvgvšÍwiK m~Î (Parallelogram of forces) 

‡Kvb we› ỳ‡Z wµqvkxj ỳwU ej‡K hw` GKwU mvgvšÍwi‡Ki ỳwU mwbœwnZ evûØviv w`‡K I gv‡b m~wPZ Kiv 
hvq, Z‡e H evû¸‡jvi †Q`we› ỳMvgx KY© Øviv D³ ejØ‡qi jwäi gvb I w`K m~wPZ n‡e|  

g‡b Kiyb, O we› ỳ‡Z wµqvkxj P I Q ejØ‡qi w`K I gvb OA Ges OB Øviv m~wPZ n‡q‡Q| GLb OACB 
mvgvšÍwiKwU A¼b Kiyb|  
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Zvn‡j P I Q e‡ji jwä R Gi w`K I gvb O we› ỳ 
n‡Z Aw¼Z KY© OC Øviv m~wPZ n‡e|  
†f±i ms‡K‡Z cÖKvk Ki‡jÑ 

 ∅

OA
  + ∅

OB
  = ∅

OC
  

A_©vr  ∅

P
  + ∅

Q
  = ∅

R
  

 

 

 
wPÎ: 7.1.4 

Abywm×všÍ (1) t ∅
OA

  + ∅
OB

  = ∅
OC

  

myZivs  ∅
OA

  + ∅
AC

  = ∅
OC

    [Q OB || AC Ges OB=AC] 

hv ejms‡hv‡Mi wÎfzR m~Îiƒ‡c cwiwPZ|  
Abywm×všÍ (2) t wÎfz‡Ri ga¨gv m~Î  

 ∅
OA

  + ∅
OB

  = ∅
OC

 (mvgvš  wiK m Î)  

 ∅
OA

  + ∅
OB

  = ∅
OD

  + ∅
DC

  

 

 
wPÎ: 7.1.5 

 ∴ ∅
OA

  + ∅
OB

  = ∅
2OD

     [Q OD=DC KviY mvgvšÍwi‡Ki KY© ci¯úi‡K mgwØLwÛZ K‡i| ] 

 
Abywm×všÍ (3) t Abywm×všÍ (1) n‡Z cvB 

 ∅
OA

  + ∅
AD

  = ∅
OD

  

m. ∅
OA

  + m. ∅
AD

  = m. ∅
OD

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

Avevi, ∅
OB

  + ∅
BD

  = ∅
OD

  

  n. 
∅

OB
  +  n. 

∅

BD
  = n. 

∅

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

(i) + (ii) n‡Z cvBÑ 

 

 
 

wPÎ: 7.1.6 

m. ∅
OA

  + m. ∅
AD

  +  n. ∅
OB

  +  n. ∅
BD

  = (m+n) . ∅
OD

  

∴ m. ∅
OA

  + n. ∅
OB

  +m. ∅
AD

  +  n. ∅
BD

  = (m+n). ∅
OD

  

D we› ỳwU AB †K Ggbfv‡e wef³ K‡i †h,  m. 
∅

AD
  = n. 

∅

BD
   A_©vr D we› ỳwU AB †K n : m Abycv‡Z 

wef³ K‡i|  
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AZGe, m. ∅
OA

  +n. ∅
OB

   = (m+n) ∅
OD

  

[Q m.
∅
AD  = n.

∅
BD  Ges Giv ci¯úi wecixZgyLx e‡j G‡K Aci‡K wbw®Œq K‡i|] 

hv, (m, n) m~Î ev AbycvwZK m~Î wn‡m‡e cwiwPZ|   
   
    
mgwe› ỳ ỳwU e‡ji jwä  wbY©q 

c×wZÑ1 

g‡b Kiyb O we› ỳ‡Z α †Kv‡Y wµqvkxj ỳwU ej P  I Q Gi gvb I w`K h_vµ‡g OA I OB Øviv m~wPZ 
n‡q‡Q| OACB mvgvšÍwiKwU A¼b Kiyb Ges OC †hvM Kiyb| Zvn‡j e‡ji mvgvšÍwiK m~Î Abymv‡i OC 
KY©B  P  I Q e‡ji jwä R Gi gvb I w`K m~wPZ Ki‡e| g‡b Kiyb, R, P e‡ji wµqv‡iLvi mv‡_ θ †KvY 
Drcbœ K‡i|  
(i) bs wP‡Î OA Gi Dci Ges (ii) bs wP‡Î OA Gi ewa©Zvs‡ki Dci CD j¤̂ A¼b Kiyb|  

 

 

wPÎ: 7.1.7 
(i) bs wP‡Î       OC2= OD2 + CD2 

  = (OA−AD)2 + CD2 

  = OA2 + AD2 - 2OA. AD+ CD2 

  = OA2 + (AD2+CD2) - 2.OA. AC. cos(π−α) 

  = OA2 + AC2+ 2OA. AC cosα 

 ∴ R2 = P2+Q2+2PQ cosα 

 ∴ R = P2+Q2+2PQ cosα  

 

(ii) bs wP‡Î OC2 = OD2 + CD2 

  = (OA +AD)2 + CD2 

  = OA2+AD2+2OA. AD+CD2 

  = OA2+(AD2+CD2) + 2OA.AC. cosα 

  = OA2+AC2+2OA .AC. cosα 

 ∴ R2 = P2+Q2 + 2PQ cosα 

 ∴ R = P2+Q2+2PQ cosα  
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jwä e‡ji w`K t (i) bs wP‡Î tanθ = 
CD
OD  = 

CD
OA-AD = 

AC sin(π−α)

OA-AC cos(π−α)
 = 

Q sinα

P+Q cosα
  

  ∴ θ = tan-1 
Q sinα

P+Q cosα
  

 (ii) bs wP‡Î tanθ = 
CD
OD  = 

AC sinα
OA+AD  = 

AC sinα

OA+AC cosα
  

  ∴ tanθ = 
Qsinα

P+Qcosα
  

  ∴ θ = tan-1 
Q sinα

P+Qcosα
  

myZivs α †Kv‡Y AvbZ P I Q ejØ‡qi jwäi gvb R = P2+Q2+2PQcosα  

 Ges jwä R e‡ji w`K θ = tan-1 
Qsinα

P+Q cosα
  

c×wZ-2  

†f±i c×wZ t g‡b Kiyb O we› ỳ‡Z OA eivei P ej Ges OB eivei Q ej wµqvkxj| G‡`i jwä R Gi 
wµqv‡iLv P e‡ji mv‡_ θ †KvY Drcbœ K‡i|  

∅

R
  = ∅

P
  + ∅

Q
  ....... (i) 

WU ¸Y ev †¯‹jvi ¸Y‡bi mvnv‡h¨ cvBÑ 

R

→

.R
→

 = 








 ∅
P
 + ∅

Q
  . 







∅

P
+ 
∅
Q

  

=  ∅
P
  . ∅

P
  + ∅

P
  . ∅

Q
  +  ∅

Q
  . ∅

P
  + ∅

Q
  . ∅

Q
   

 R2 = P2+Q2+2PQ cos α .................. (ii)  

[P
→

 . P
→

 = P2 cos0° = P2 Ges P
→

.Q
→

 =Q
→

.P
→

 = 
2PQ cosα ] 

 

 

KY©: 7.1.8 

 Avevi (i) n‡Z cvBÑ  

  ∅. 
P
∅

R
  =  ∅

P
 . ∅
P
  + ∅

P
  . ∅

Q
   

 PR cosθ = P2+PQ cos α 

 ∴ R cos θ = P+Q cosα ............ (iii) 

Avevi (i) n‡Z †f±i ¸Yb e¨e ’̄v K‡i cvBÑ 

 ∅ 
P
  * ∅

R
  =  ∅

P
  * ∅

P
  + ∅

P
  * ∅

Q
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 PR sinθ �
n
  = 0 +PQ sinα �

n
     [P  I Q  e‡ji Dci GKK j¤^ †f±i n 

] 

 ∴ R sin θ = Q sinα ........ (iv) 

(iv) †K (iii) Øviv fvM K‡i cvBÑ 

 
R sinθ
R cosθ

  = 
Qsinα

P+Q cosα
  

 ∴ tanθ = 
Qsinα

P+Qcosα
  

 ∴ θ = tan-1 
Qsinα

P+Qcosα
  

 

KZ¸‡jv we‡kl †¶Î;   

(i) hw` ỳwU ej P I Q GKB w`‡K wµqvkxj nq Z‡e G‡`i ga¨eZx© †KvY α = 0 n‡e, 

∴ R2 = P2+Q2+2PQcos0 = P2+Q2+2PQ = (P+Q)2 

∴ R = P+Q 

α = 0° n‡j cosα = 1 †hLv‡b cosα Gi gvb e„nËg n‡e| e„nËg jwä R=P+Q hv GKB wµqv‡iLv 
eivei wµqvkxj n‡e|  
 

(ii) hw` ỳwU ej P I Q ci¯úi wecixZgyLx nq Ges P>Q nq Z‡e α = 180° 

∴ R2 = P2+Q2+2PQcos180° = P2+Q2 - 2PQ = (P-Q)2 

∴ R = P-Q 

α = 180° n‡j cosα = cos180°=-1 hv cosα Gi ¶z ª̀Zg gvb|  

∴ ¶z ª̀Zg jwä R = P-Q hv GKB †iLv eivei ecixZ w`‡K wµqvkxj n‡e|  
 

(iii) hw` ỳwU ej P I Q ci¯úi mg‡Kv‡Y wµqvkxj nq Z‡e α=90° 

∴ R2=P2+Q2+2PQ cos90° = P2+Q2 

∴ R = P2+Q2  

(iv) P I Q ejØ‡qi ci¯úi mgvb n‡jÑ 

 R2 = P2+P2+2P.P cosα 

  = 2P2+2P2 cosα = 2P2. (1+cosα) 

  = 2P2. 2cos2
α
2
   = 4P2 cos2

α
2
  

 ∴ R = 2P cos 
α
2
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Ges R e‡ji w`K P e‡ji mv‡_ θ †KvY Drcbœ Ki‡jÑ 

 tanθ  = 
P sin α

P+Pcosα
  = 

P sinα

P(1+cosα)
  

  = 
P.2 sin

α
2
 . cos 

α
2

P.2 cos2
α
2

   = 
sin 

α
2

cos 
α
2

  = tan 
α
2
  

 ∴ θ = 
α
2
  

myZivs GKB we› ỳ‡Z wµqvkxj ỳwU ej mgvb n‡j G‡`i jwä ejØ‡qi ga¨eZx© †KvY‡K mgwØLwÛZ Ki‡e|  
 

D`vniY 1t   ABC wÎfz‡Ri fi‡K› ª̀ G| †`Lvb †h, ∅
AB

  I ∅
AC

  ejØ‡qi jwä 3∅
AG

 | 

mgvavb t 
Abywm×všÍ (2) A_©vr wÎfzR ga¨gv m~Î e¨envi K‡i 

cvBÑ∅
AB

  + ∅
AC

 =2∅
AD

  

∴ ∅
AB

  + ∅
AC

 = 3 ∅
AG

  

‡h‡nZz G fi‡K› ª̀ Kv‡RB  AG = 
2

3
  AD 

∴ 3AG = 2AD 

 

 
wPÎ: 7.1.9 

 

 

D`vniY 2 t  ABCD GKwU PZzfz©R| ∅
AB

  , ∅
AD

 , ∅
BC

 , ∅
DC

  ej¸‡jv †Kvb GK we› ỳ‡Z wµqvkxj| †`Lvb 

†h, G‡`i jwä 2∅
AC

  

mgvavb t 
†f±i cÖZx‡Ki mvnv‡h¨ ej¸‡jvi  

jwä = ∅
AB

  +∅
AD

 +∅
BC

 +∅
DC

  

= 






∅

AB
 +∅
BC

 +






∅

AD
+∅
DC

  = ∅
AC

  + ∅
AC

  [Abywm×vš— (1)                  

A_©vr wÎfzR m~Î e¨envi K‡i] 

= 2 ∅
AC

  

 

 
wPÎ: 7.1.10 

 

 

D`vniY 3 t   ABC wÎfz‡Ri mgZ‡j Aew ’̄Z O GKwU we› ỳ| D,E,F h_vµ‡g BC, CA, AB Gi ga¨we› ỳ| 
cÖgvY Kiyb †h, OD, OF Ges EO Øviv w`‡K I  gv‡b m~wPZ ej wZbwUi jwä OB †iLv Øviv w`‡K I gv‡b 
m~wPZ Kiv hv‡e|  
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mgvavb t †f±i cÖZx‡Ki  mvnv‡h¨ ej¸‡jvi jwä 

 = ∅
OD

  +∅
OF

  +∅
EO

  

 = ∅
OF

  + 






∅

EO
 + ∅

OD
  

 = ∅
OF

  + ∅
ED 

     [Abywm×všÍ (1) n‡Z cvB] 

 

 
wPÎ: 7.1.11 

 = ∅
OF

  + ∅
FB

   [QED || AB ∴ ED=
1

2
  AB=FB  KviY  F, AB ga¨we› ỳ| ] 

      = ∅
OB

  

 

D`vniY 4 t    T I O h_vµ‡g ∆ABC Gi j¤̂‡K› ª̀ I cwi‡K› ª̀| †`Lvb †h, OA, OB, OC Øviv w`‡K I 
gv‡b m~wPZ ej¸‡jvi jwä OT Øviv w`‡K I gv‡b m~wPZ Kiv hvq|  
mgvavb t 
†f±i c×wZ e¨envi K‡i ej¸‡jvi jwä 

= ∅
OA

  + ∅
OB

  + ∅
OC

  

= ∅
OA

  + 






∅

OB
 + ∅

OC
  

 

 

 
wPÎ: 7.1.12 

= 1. ∅
OA

  + 2. ∅
OD

    [GLv‡b D, BC Gi ga¨we› ỳ Ges G fi‡K› ª̀ Ges Abywm×všÍ-2 cÖ‡qvM K‡i| ] 

= (1+2) ∅
OG

    [(m,n) m~Î A_©vr Abywm×všÍ (3) n‡Z cvB|] 

= 3 ∅
OG

  

= ∅
OT

   [Q fi‡K› ª̀ G, j¤̂‡K› ª̀ T I cwi‡K› ª̀ O Gi ms‡hvRK †iLv OT †K 2:1 Abycv‡Z wef³ K‡i| 

 ∴ 2OG=GT ∴ 2OG+OG=GT+OG ∴ 3OG = OT ] 

 

D`vniY 5 t 8cvDÛ IRb I 7 cvDÛ IR‡bi ỳwU ej GKwU e Í̄zKYv‡Z ci¯úi 60° †Kv‡Y wµqviZ| 
G‡`i jwäi gvb I w`K wbY©q Kiyb|  
mgvavb t g‡b Kiyb jwä R 
e‡ji mvgvšÍwiK m~Î e¨envi K‡i cvB 

      R2  = P2+Q2+2PQ cosα 
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      = 82+72+2.8.7.cos60° 

 = 64+49+2.56.
1

2
  

 = 169 = (13)2 

∴ R = 13 cvDÛ-IRb|  
g‡b Kiyb jwä ej R  8 cvDÛ-IR‡bi e‡ji mv‡_ θ †KvY Drcbœ K‡i|  
myZivs jwäi w`K 

 tanθ = 
Q sinα

P+Q cosα
  = 

7.sin60°
8+7 cos60°  

  = 
7.

3

2

8+7.
1

2

  = 
7 3*2
2*23   = 

7 3

23
  

 ∴ θ = tan-1 
7 3

23
  

 

 

D`vniY 6 t   5cvDÛ IRb Ges 12cvDÛ IR‡bi ỳwU e‡ji jwä 13cvDÛ IRb n‡j ejØ‡qi ga¨eZx© 
†KvY wbY©q Kiyb|  

mgvavb t g‡b Kiyb, ejØ‡qi ga¨eZx© †KvY α 

∴ R2 = P2+Q2+2PQ cosα 

 ev, (13)2=52+122+2.5.12. cosα 

  ev, 169 = 25+144+120 cosα = 169 + 120 cosα 

∴ cosα = 
169 - 169

120
  = 0 = cos90° 

∴ α =90° 

AZGe ejØ‡qi ga¨eZx© †KvY α = 90° 

D`vniY 7 t  ỳwU e‡ji e„nËg jwä I ¶z ª̀Zg jwäi gvb h_vµ‡g F I G| ejØ‡qi ga¨eZx© †KvY α n‡j 

†`Lvb †h, jwäi gvb = F2cos2
α
2
+G2sin

2α
2

  

mgvavb t g‡b Kiyb, ejØq P I Q †hLv‡b P>Q 

∴ P+Q = F,Ges P − Q=G  

∴ jwä R n‡jÑ  

      R2     = P2+Q2+2PQ cosα 

      = 
1

2
 {(P+Q)2+(P-Q)2}+ 

1

2
 {(P+Q)2-(P-Q)2}cosα  

 = 
1

2
 [F2+G2+F2cosα-G2

cosα] 
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 = 
1

2
  F2(1+cosα)+

1

2
 G2 (1-cosα) 

 = 
1

2
  F2. 2cos2

α
2
  + 

1

2
 G2.2sin2

α
2
  

 = F2cos2 
α
2
  + G2

sin
2 
α
2
  

∴ R  = F2cos2
α
2
 + G2sin2

α
2
  

 

D`vniY 8 t  mggv‡bi ỳwU ej 2β †Kv‡b wµqvkxj n‡j †h jwä nq; 2α †Kv‡Y wµqvkxj n‡j jwäi gvb 
Gi wØ¸Y nq| cÖgvY Kiyb cosα = 2cosβ 

mgvavb t g‡b Kiyb, ỳwU ej P Gi mgvb Ges G‡`i jwä R
1
 I ga¨eZx© gvb 2β 

∴ R
 2
1   = P

2+ P2+2P2 cos2β 

 = 2P2 (1+cos2β) = 4P2cos2β 

  R
1
 = 2P cosβ 

Avevi P gv‡bi ỳwU e‡ji jwä R
2
 n‡j ga¨eZx© †Kvb 2α 

∴ R
2

2  = P2+P2+2P2 cos2α 

 = 2P
2
 + 2P

2
 cos2α 

 = 2P
2
 (1+cos2α) 

 = 2P
2
. 2cos

2
α 

 = 4P2. cos2α 

   R
2
 = 2P cosα 

   

cÖkœvbymv‡i,   R
2
 = 2R

1 

 ∴ 2Pcosα = 2.2Pcosβ 

 ∴ cosα = 2cosβ 

D`vniY 9 t  GKwU KYvq wµqvkxj ej P I Q Gi jwä R| GKB †iLv eivei 2P I 3Q e‡ji jwä 3R| 
Q ejwU wecixZ w`‡K wµqvkxj n‡j Ges P†K wØ¸Y Kiv n‡j jwä 2R nq| cÖgvY Kiyb †h, PtQtR = 

3  t 10  t 2 2 |  
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mgvavb t g‡b Kiyb P I Q Gi ga¨eZx© †KvY α 
AZGe, cÖ_g †¶‡Î  

R2= P2+Q2+2PQ cosα...(i) 

2q †¶‡Î  

(3R)
2
 = (2P)

2
+(3Q)

2
+2.2P.3Q cosα 

ev, 9R2 = 4P2 + 9Q2
+12PQ cosα ........... (ii) 

Z…Zxq †¶‡Î, 

(2R)2=4P2+Q2+2.2P.Q cos(π-α) 

4R2=4P2+Q2-4PQ cosα... (iii) 

(i) †K 2 Øviv ¸Y K‡i (iii) Gi mv‡_ †hvM K‡i cvB 

 

 
 

wPÎ: 7.1.13 

 6R2= 6P2+3Q2 

 ∴ 2P2+Q2-2R2=0 ...... (1) 

Avevi (iii) †K 3 Øviv ¸Y K‡i (ii) Gi mv‡_ †hvM K‡i cvBÑ 
 21R2 = 16P2 + 12Q2 

∴ 16P2 + 12Q2-4R2=0 ..... (2) 

(1) I (2) n‡Z eRª¸Yb c×wZ e¨envi K‡i cvBÑ 

 
P2

-21+24  = 
Q2

-32+42  = 
R2

24-16  

 ∴ 
P2

3
  = 

Q2

10
  = 

R2

8
  

 ∴ 






P
3

2
  = 







Q

10

2
  = 







R

2 2

2
  

 ∴ 
P
3
  = 

Q
10
  = 

R
2 2

     

 ∴ P t Q t R = 3  t 10  t 2 2  
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ccvvVV--22   
`ywU wbw`©ó w`‡K e‡ji AskK (AskK m~Î) 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● AskK e‡ji aviYv jvf Ki‡Z cvi‡eb; 
● e‡ji wefvRb ev we‡kølY m¤ú‡K© aviYv jvf Ki‡Z cvi‡eb; 
● wÎ‡KvYwgwZi mvBb m~Î e¨envi K‡i GKwU e‡ji AskK wbY©q Kivi `¶Zv AR©b Ki‡Z cvi‡eb; 
● e‡ji AskK m~Î e¨envi K‡i AwZ mn‡R RwUj mgm¨vewj mgvavb Ki‡Z cvi‡eb|  
 
 

 ej wefvRb ev we‡kølY 

Avgiv Rvwb †Kvb GKwU we› ỳ‡Z wµqviZ ỳwU e‡ji GKwU Ges †KejgvÎ GKwU jwä _vK‡Z cv‡i| KviY 
cÖ`Ë ejØq‡K wbw ©̀ó w`‡K I gv‡b m~wPZ K‡i ỳwU mwbœwnZ evû Øviv GKwU gvÎ mvgvšÍwiK A¼b Kiv hvq| 
c¶všÍ‡i GKwU wbw ©̀ó ej‡K wewfbœfv‡e ỳwU Ask‡K wefvwRZ ev -we‡k lY Kiv hvq| KviY †h †iLv Øviv 
H e‡ji gvb I w`K m~wPZ Kiv hvq, Zv‡K KY© a‡i AmsL¨ mvgvšÍwiK A¼b Kiv m¤¢e Ges cÖ‡Z¨KwU 
mvgvšÍwiK †_‡K ỳwU AskK e‡ji m„wó nq|  
myZivs hw` GKwU ej‡K wewfbœ w`‡K GKvwaK e‡j Giƒcfv‡e wefvRb Kiv hvq †h, G‡`i jwä cÖ`Ë e‡ji 
mgvb nq, Z‡e ej¸‡jv‡K cÖ`Ë e‡ji AskK ev Dcvsk ejv nq|  

hw` GKwU ej‡K wewfbœ w`‡K GKvwaK e‡j Giƒcfv‡e wefvRb Kiv hvq †h, G‡`i jwä cÖ`Ë e‡ji 
mgvb nq, Z‡e ej¸‡jv‡K cÖ`Ë e‡ji AskK ev Dcvsk ejv nq|  

 

`ywU wbw`©ó e‡ji AskK wbY©q 

g‡b Kiyb, OC †iLvwU wbw ©̀ó R e‡ji gvb I w`K m~wPZ 
K‡i| 

OX I OY mij‡iLvØq OC †iLvi mv‡_ h_vµ‡g α I 
β †KvY Drcbœ K‡i| OX I OY eivei R e‡ji AskK 
wbY©q Ki‡Z n‡e| OC †K KY© a‡i OACB mvgvšÍwiKwU 
A¼b Kiyb| myZivs mvgvšÍwi‡Ki m~Î Abymv‡i OA I 
OB evû Øviv wb‡ ©̀wkZ AskK ej¸‡jvi jwä R hv KY© 
OC Øviv m~wPZ n‡q‡Q|  

g‡b Kiyb ∅
OA

  = ∅
P
  , ∅
OB

  = ∅
Q
  

 

 
 

wPÎ: 7.2.1 

myZivs ∆ OAC n‡Z mvBb m~Î cÖ‡qvM K‡i cvBÑ 

 
OA

sin OCA  = 
AC

sin AOC  = 
OC

sin OAC  
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    ev,  
P

sinβ
  = 

Q
sin α

  = 
R

sin {π−(α+β)}
  

     ev,  
P

sinβ
  = 

Q

sinα
  = 

R

sin(α+β)
  

∴  P = 
R sinβ

sin (α+β)
  , Q = 

R sinα

sin(α+β)
  

∴ R ej‡K ỳwU wbw ©̀ó w`K OA I OB eivei P I Q e‡ji AskK wn‡m‡e cÖKvk Kiv n‡jv|  
 
D`vniY 1t 12cvDÛ IR‡bi GKwU ej‡K Zvi Dfqc‡¶ 90° I 30° †Kv‡Y AvbZ AskK ejØ‡qi gvb 
wbY©q Kiyb|  
mgvavbt 
g‡b Kiyb AskK ejØq P I Q, Giv 12 cvDÛ 
IR‡bi ejwUi mv‡_ h_vµ‡g 90° I 30° †KvY 
Drcbœ K‡i|  
AskK e‡ji m~Î cÖ‡qvM K‡i cvB| 
P

sin30°  = 
Q

sin 90°  = 
R

sin (90°+30°)  

∴ 
P
1

2

  = 
Q
1
  = 

12

3

2

  

 

 
wPÎ: 7.2.2 

∴ P = 
12

3
  = 

12. 3

3
  = 4 3  cvDÛ-IRb 

Q = 
12.2
3
  = 

12.2. 3

3
  = 8 3  cvDÛ-IRb|  

∴ AskK ejØ‡qi cwigvY 4 3  cvDÛ-IRb I 8 3  cvDÛ-IRb|  
 

D`vniY 2 t  7 3  cvDÛ IR‡bi GKwU ej‡K mgvb gv‡bi ỳwU Ask‡K wef³ Kiyb †hb, AskKØ‡qi 
ga¨eZx© †KvY 60° nq|  
mgvavb t g‡b Kiyb, P gv‡bi ỳwU mgvb ej w`‡K I 
gv‡b OA I OB Øviv m~wPZ nj hv‡`i jwä 7 3  

OC eivei wµqvkxj| GLb OACB mvgvšÍwiKwU 
A¼b Kiyb| †h‡nZz OA=OB=AC 

myZivs OC, �AOB †K mgwØLwÛZ K‡i|  
AskK e‡ji cÖ‡qvM n‡Z cvB|  

 
P

sin30°  = 
7 3

sin60°  

 

 
wPÎ: 7.2.3 
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 ∴ 
P
1

2

  = 
7 3

3

2

      ∴ P=7 cvDÛ-IRb| 

 
D`vniY 3 t   AB I AC †Kvb GKwU e„‡Ëi ỳwU R¨v| D³ R¨v ỳwU Øviv w`‡K I gv‡b m~wPZ ỳwU e‡ji jwä 
D³ e„‡Ëi †K› ª̀Mvgx n‡j cÖgvY Kiyb †h, ej ỳwU nq‡Zv mgvb A_ev ci¯úi j¤̂fv‡e wµqv K‡i|  

mgvavb t g‡b Kiyb e„‡Ëi †K› ª̀ O Ges �BAO = α I �OAC 
= β 

aiyb AB I AC evûØviv m~wPZ ejØq P I Q. 
e‡ji AskK m~Î cÖ‡qvM K‡i cvBÑ 
P

sinβ
  = 

Q

sinα
   ev,  

AB

sinβ
  = 

AC

sinα
  

∴ Error!) = Error!= Error! 

 

 
wPÎ: 7.2.4 

∴ 
sinα

sinβ
  = 

sinB
sinC  ....... (i) 

GLb OA = OB (GKB e„‡Ëi e¨vmva©) 

 ∴ �OAB = �OBA = α 

Avevi �AOB = 2C  [GKB Pvc AB Gi Dci Aew ’̄Z †K› ª̀ ’̄ †KvY cwiwa ’̄ †Kv‡Yi wØ¸Y|] 

∴ �AOB + �OAB + �OBA = π 

∴ 2C + α + α = π 

ev, 2C + 2α = π 

ev, 2α = π−2C 

∴ α = 
π
2
  −C 

Abyiƒcfv‡e β = Error!) - B 

(ii) n‡Z cvBÑ 

∴ 
sinB
sinC  = 

sinα

sinβ
 = 

sin 





π

2
-C

sin





π

2
-B

  

 ∴ 
sinB
sinC  = 

cosC
cosB  

 ∴ 2sinB cosB = 2sinC. cosC 

 ∴ sin2B = sin2C 

 ev, sin2B - sin2C = 0 

 ∴ 2cos (B+C). sin (B-C) = 0 
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 ∴ cos (B+C) = 0 = cos90°  ev, sin(B-C) = 
0=sin0° 

 ∴ �B + �C = 90°  �B - �C = 0 

 AZGe, �A = 90°  �B = �C  

 AZGe,  AC = AB  A_©vr,  Q = P  

myZivs ejØq mgvb A_ev Giv ci¯úi j¤̂fv‡e wµqv K‡i|  
D`vniY 4 t   P, Q ejØq h_vµ‡g OA I OB mij‡iLv eivei wµqvkxj Ges G‡`i jwä OA †iLvi Dci 
j¤̂| GKB †iLv eivei P', Q' ej‡q wµqvkxj| hw` G‡`i jwä OB Gi Dci j¤̂ nq Z‡e cÖgvY Kiyb †h, 
PP'=QQ'| 

mgvavbt g‡b Kiyb �AOB = α 
e‡ji AvswkK m~Î cÖ‡qvM K‡i cvBÑ 

P

sin(α-90°)
  = 

Q
sin90°  ... (i) 

Ges 2q †¶‡Î P'I Q' e‡ji jwä OB Gi mv‡_ 90° †KvY 
Drcbœ K‡i|  

 

 
wPÎ: 7.2.5 

myZivs 2q †¶‡Î e‡ji AskK m~Î cÖ‡qvM K‡i cvBÑ 
Q'

sin(α-90°)
  = 

P'
sin90°  ..... (ii) 

(i) †K (ii) Øviv fvM K‡iÑ 

 
P
Q'  = 

Q
P'  

 ∴ PP' = QQ' 
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ccvvVV--33  
e‡ji j¤^vskK 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● AskK I j¤̂vskK m¤̂‡Ü Rvb‡Z cvi‡eb; 
● j¤̂vskK wbY©q Kivi `¶Zv AR©b Ki‡Z cvi‡eb; 
● j¤̂vsk‡Ki Dccv‡`¨i eY©bv I cÖgvY Kivi `¶Zv AR©b Ki‡Z cvi‡eb; 
● j¤̂vsk‡Ki mvnv‡h¨ mgm¨v mgvavb Kivi `¶Zv AR©b Ki‡Z cvi‡eb|  
 

 
 AskK I j¤̂vskK 

GKwU ej‡K ỳwU w`‡K wefvRb Ki‡j wefvwRZ AskØq‡K ejwUi AskK e‡j| GB AskK ejØ‡qi 
ga¨eZx© †KvY GK mg‡KvY A_©vr wefvwRZ AskK ejØq ci¯úi j¤̂ n‡j, H AskK Øq‡K ejwUi 
j¤̂vskK e‡j|  

 

ỳBwU j¤̂vs‡k ej-wefvRb 
 

 
wPÎ: 7.3.1 

g‡b Kiyb, OX I OY mij‡iLvØq ci¯úi j¤̂ Ges O we› ỳ‡Z wµqvkxj R ej OC mij‡iLv eivei 
Kvh©iZ|  

GLb OX I OY eivei R e‡ji j¤̂vskK †ei Ki‡Z n‡e| OACB mvgvšÍwiKwU c~Y© Kiyb, †hLv‡b �AOC 
= α| 

(i) bs wP‡Î 
OA
OC  = cosα 

∴ OA = OC cos α = Rcosα 

OX eivei R e‡ji j¤̂vskK OA=Rcosα 

Avevi 
CA
OC  = sinα  
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∴ CA= OC sinα 

ev, CA = R sinα 

∴ OB = Rsinα     [∴ CA= OB] 

OX Gi Dci j¤̂ A_©vr OY eivei j¤̂vskK OB = Rsinα 

(ii) bs wP‡Î α ’̄~j‡KvY, G‡¶‡Î OX eivei R e‡ji j¤̂vskK- OA = OC cos (π−α) = -R cosα 

∴ OX' eivei R e‡ji j¤̂vskK OA = -Rcosα 

Ges OY eivei R e‡ji j¤̂vskK OB = OC sin (π−α) = R sinα 

myZivs OY eivei R e‡ji j¤̂vskK OB = Rsinα 
 
e‡ji j¤̂vskK m¤̂‡Ü GKwU Dccv`¨  

†Kvb we› ỳ‡Z wµqvkxj ỳwU e‡ji wbw ©̀ó w`‡Ki j¤̂vsk‡Ki exRMwYZxq †hvMdj D³ w`‡K Zv‡`i jwäi 
j¤̂vsk‡Ki mgvb|  

g‡b Kiyb, OA I OB †iLvØq h_vµ‡g O we› ỳ‡Z wµqvkxj ỳwU ej P I Q Øviv m~wPZ n‡q‡Q| OACB 
mvgvšÍwiKwU c~Y© Kiyb| Zvn‡j OC KY© P I Q e‡ji jwä R Gi gvb I w`K m~wPZ Ki‡e|  
g‡b Kiyb, OX †iLvwU wbw ©̀ó w`K wb‡ ©̀k K‡i|  

 

 

wPÎ: 7.3.2 
OX †iLvi Dci AL, BM I CN j¤̂ Uvbyb| myZivs OX eivei P, Q, R e‡ji j¤̂vskK h_vµ‡g OL, OM 
I  ON n‡e|  
CN Gi Dci AT j¤̂ A¼b Kiyb|  
OX eivei P I Q e‡ji j¤̂vsk‡Ki exRMwYZxq †hvMdj 

 = OL ± OM [ (i) bs wP‡Î +wPý Ges (ii) bs wP‡Î Ñ wPý 
n‡e] 

 = OL ± AT  [Q ∆OBM≅∆ACT 

∴ OM=AT] 

 = OL ± LN 

 = ON 

 = OX eivei R e‡ji j¤̂vskK|  
myZivs OX eivei P I Q e‡ji j¤̂vsk‡Ki exRMwYZxq †hvMdj = OX eivei jwä R Gi e‡ji 
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j¤̂vskK|  
ª̀óe¨ : GKB we› ỳ‡Z wµqviZ †h †Kvb msL¨K GKZjxq e‡ji †¶‡ÎI Dc‡iv³ Dccv`¨wU mZ¨ n‡e| 

Abywm×všÍ : P, Q, R ej¸‡jv OX Gi mv‡_ h_vµ‡g α, β I θ ‡KvY  Drcbœ Ki‡j Dc‡iv³ m~ÎwU n‡e 
Pcosα+Qcosβ = Rcosθ 
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D`vniY 1t  P I Q e‡ji jwäi gvb Q Gi mgvb| †`Lvb †h, GKB wµqv‡iLv eivei Kvh©iZ 2Q I P 
e‡ji jwä P e‡ji wµqv‡iLvi Dci j¤̂|  

mgvavb t g‡b Kiyb, P I Q e‡ji ga¨eZx© †KvY α 
G‡`i jwä Q| 
1g †¶‡Î t 

Q2 = P2+Q2+2PQ cosα 

0 = P(P+2Q cosα) 

Q P≠0, P+2Q cosα = 0.... (i) 

 

 
wPÎ: 7.3.3 

2q †¶‡Î t 
g‡b Kiyb 2Q I P e‡ji jwä R, P Gi mv‡_ θ †KvY Drcbœ K‡i|  
P, 2Q  I R ej‡K P e‡ji wµqv‡iLvi w`‡K j¤̂vskK wb‡q cvBÑ 

Rcosθ = Pcos0 + 2Qcosα 

 = P+2 Qcosα 

∴ R cosθ = 0 [(i) n‡Z gvb ewm‡q cvB] 

 Q R≠0, ∴ cosθ = 0=cos90°  ∴ θ=90° 
 

D`vniY 2 t ci¯úi α †Kv‡Y AvbZ P I Q e‡ji jwä R, P Gi mv‡_ θ †KvY Drcbœ K‡i| †`Lvb †h, P 

Gi Kvh©‡iLv eivei (P+R) cwigvY ej Kvh©iZ _vK‡j b~Zb jwä (P+R) Gi mv‡_ θ
2
  †KvY Drcbœ 

Ki‡e|  
mgvavb t P,Q,R ej‡K P e‡ji wµqv‡iLv eivei 
j¤̂vskK wb‡q cvBÑ 

R cosθ = P cos0 + Q cosα 

 = P+Q cosα ...... (i) 

Avevi cÖ`Ë ej¸‡jv‡K P e‡ji wµqv‡iLvi Dci 
j¤̂ eivei j¤̂vskK wb‡q cvBÑ 

R sinθ = Psin0° + Q sinα 

 = Q sin α ........ (ii)  

 

 

 
wPÎ: 7.3.4 

2q †¶‡Î b~Zb jwä R1, P+R Gi mv‡_ β †KvY Drcbœ Ki‡j 

tanβ = 
Q sinα

(P+R)+Q cosα
  

 = 
R sinθ

P+Q cosα +R
  = 

R sinθ
R cosθ+R

  [(i) I (ii) n‡Z cvB] 
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 = 
2 sin

θ
2
. cos

θ
2

2cos2
Q
2

  = tan 
θ
2
  

∴ β = 
θ
2
  

myZivs bZzb jwä R1, P+R Gi mv‡_ θ
2
  †KvY Drcbœ K‡i|  

D`vniY 3 t A we› ỳ‡Z wµqvkxj 4P I 2P e‡ji jwä 3P| GKwU mij‡iLv G‡`i wµqv‡iLv¸‡jv‡K 

h_vµ‡g B,C,D we› ỳ‡Z †Q` K‡i| cÖgvY Kiyb †h,  
4

AB  + 
2

AC  = 
3

AD  

mgvavb : g‡b Kiyb, AB, AC I AD eivei 4P, 2P 
I 3P ej¸‡jv wµqvkxj| GLb BCD †Q`‡Ki Dci 
AO j¤̂ A¼b Kiyb| AO eivei ej¸‡jvi j¤̂vskK 
wb‡q cvBÑ 
4P cos BAO+2P cos CAO = 3P cos DAO 

∴ 4P. 
OA
AB  + 2P. 

OA
AC  = 3P. 

OA
AD  

 

 
wPÎ: 7.3.5 

ev, 
4

AB  + 
2

AC  = 
3

AD  

∴ 
4

AB  + 
2

AC  = 
3

AD  
 

D`vniY 4 t ∆ ABC Gi CA I CB evû eivei wµqviZ ỳwU e‡ji gvb h_vµ‡g cosA I cosB Gi 
mgvbycvwZK| cÖgvY Kiyb †h, G‡`i jwäi gvb sinC Gi mgvbycvwZK Ges jwäi wµqv‡iLv C †KvY‡K 
1

2
 (C+A-B)  I 

1

2
 (B+C-A)  As‡k wef³ K‡i|  

mgvavb t ∆ΑΒC Gi CA I CB evû eivei 
P=KcosA, Q=KcosB ej¸‡jv wµqvkxj| G‡`i 
jwä R, P e‡ji mv‡_ θ †KvY Drcbœ K‡i| C 
we› ỳ‡Z CA eivei ej¸‡jvi j¤̂vskK wb‡q cvBÑ 

Rcosθ = Pcos0° + QcosC 

 = KcosA + KcosB 
cosC 

 = 

K[ ]cos{π-(B+C)}+cosB. cosC   

 

 
wPÎ: 7.3.6 

 = K [-cos (B+C) + cosB cosC] 

 = K (-cosB cosC + sinB sinC+cosB cosC) 

 = K sinB sinC........ (i) 

Avevi CA Gi Dci j¤̂ eivei ej¸‡jvi j¤̂vskK wb‡q cvBÑ 
 Rsinθ = Psin0 + QsinC 
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  = KcosB sinC .......(ii) 

(ii) †K (i) Øviv fvM K‡i cvBÑ 

 
Rsinθ
Rcosθ

  = 
KcosB sinC
 KsinB. sinC  

 tanθ = cotB = tan





π

2
 −B   

 ∴ θ = 
π
2
  − B 

(ii) n‡Z cvBÑ 

 Rsin 





π

2
 − B   = K cosB. sinC 

 ∴ R cosB = K cosB. sinC 

 ∴ R = K sinC 

 ej¸‡jvi jwä sinC Gi mgvbycvwZK|  
 GLb, θ = 90°-A 

 = 
A+B+C

2
  - A 

 = 
B+C-A

2
  

Aci †KvYwU C-θ  = C - 
B+C-A

2
  = 

2C-B-C+A
2

    

AZGe,  C-θ = 
C+A-B

2
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ccvvVV--44  
j¤^vsk‡Ki mvnv‡h¨ jwä wbY©q 
 

 D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● j¤̂vsk‡Ki mvnv‡h¨ ỳwU e‡ji jwäi gvb I w`K wbY©q Ki‡Z cvi‡eb; 
● †Kvb KYv‡Z wµqvkxj †h †Kvb msL¨K GKZjxq e‡ji jwä wbY©q Ki‡Z cvi‡eb; 
● wewfbœ mgm¨v mgvav‡b `¶Zv AR©b Ki‡Z cvi‡eb| 

 

 j¤̂vsk‡Ki mvnv‡h¨ ỳwU e‡ji jwäi gvb I w`K wbY©q  

g‡b Kiyb P I Q e‡ji ga¨eZx© †KvY α Ges G‡`i jwä 
R, P e‡ji wµqv‡iLvi mv‡_ θ †KvY Drcbœ K‡i| O we› ỳ 
w`‡q GKwU wbw ©̀ó †iLv OX Uvbyb hv P e‡ji wµqv‡iLv 
wb‡ ©̀k K‡i| OX Gi Dci OY j¤̂ A¼b Kiyb|  
Avgiv Rvwb, GKB we› ỳ‡Z wµqviZ ỳwU e‡ji †Kvb wbw ©̀ó 
w`‡Ki j¤̂vsk‡Ki exRMwYZxq †hvMdj Zv‡`i jwäi D³ 
w`‡Ki j¤̂vsk‡Ki mgvb|  
myZivs P,Q,R ej‡K OX †iLv eivei j¤̂vskK wb‡q cvBÑ 

Rcosθ = Pcos0° + Qcosα 

 = P +Q cosα ....... (i) 

Y

X
O

Q
R

α θ

P  
wPÎ: 7.4.1 

Avevi, P,Q I R ej‡K OX Gi Dci j¤̂ A_©vr OY eivei j¤̂vskK wb‡q cvBÑ 

Rsinθ = Psin0° + Q sinα 

 = Qsin α ....... (ii) 

(i) †K (ii) †K eM© K‡i †hvM K‡i cvBÑ 

R2 (cos2θ+sin2θ) = (P+Q cosα)2+Qsin2α 

∴ R2 = P2+Q2 cos2α + 2PQ cosα + Q2sin2α 

 = P2+Q2 (cos2α+sin2α) + 2PQ cosα 

 = P2+Q2+2PQ cosα 

∴ R = (P2+Q2+2PQ cosα)    hv jwä e‡ji gvb wb‡ ©̀k K‡i|  
(ii) †K (i) Øviv fvM K‡i cvBÑ 

 
R sinθ
R cosθ

  =- 
Qsin α

P+Q cosα
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 ∴ tanθ = 
Qsinα

P+Qcosα
  

myZivs θ = tan-1 
Qsinα

P+Qcosα
  hv jwä e‡ji w`K wb‡ ©̀k K‡i|  

j¤̂vsk‡Ki mvnv‡h¨ mgwe› ỳ †h †Kvb msL¨K GKZjxq e‡ji jwä wbY©q  
g‡b Kiyb, P1, P2, P3.....Pn KZK¸‡jv n msL¨K 
ej O we› ỳ n‡Z wµqvkxj| O we› ỳ n‡Z GKB 
mgZ‡j OX I OY ỳwU AvqZvKvi A¶ Uvbyb|  
g‡b Kiyb, P1, P2, P3...... Pn

 ej¸‡jv OX Gi mv‡_ 
h_vµ‡g α1, α2, α3....... αn †KvY Drcbœ K‡i|  
OX eivei ej¸‡jvi j¤̂vsk‡Ki exRMwYZxq 
†hvMdj, G‡`i D³ †iLv eivei jwäi j¤̂vsk‡Ki 
mgvb|  
∴Rcosθ=P1cosα1+P2cosα2+P3cosα3+ 

            ....+Pncosαn  = X a‡i............... (i) 
Abyiƒcfv‡e ej¸‡jvi OY †iLv eivei j¤̂vskK 
wb‡q cvBÑ 

P6

P5

P4

Y

R

P3

P2

P1

X
Oα6

α5

α
4 α

3 α
2

α
1

 
wPÎt 7.4.2 

R sinθ = P1sinα1 +P2sinα2+P3sinα3+....+Pnsinαn  = Y a‡i ..................(ii) 
(i) I (ii) †K eM© K‡i †hvM K‡i cvBÑ 

R2 (cos2θ+sin2θ) = X2+Y2 

 ∴ R = X2+Y2    hv jwäi gvb wb‡ ©̀k K‡i|  
Avevi (ii) †K (i) Øviv fvM K‡i cvBÑ 
Rsinθ
R cosθ

  = 
Y
X  

∴ tan θ = 
Y
X  

∴ θ = tan-1 
Y
X  hv jwä e‡ji w`K wb‡ ©̀k K‡i|  

 

D`vniY 1t  ci¯úi α †Kv‡Y AvbZ P I Q e‡ji jwä R| P wµqv‡iLv eivei R e‡ji j¤̂vsk‡Ki 

cwigvY Q n‡j cÖgvY Kiyb †h, ej ỳwUi ga¨eZx© ‡KvY α = cos-1
Q-P
Q   Ges jwä R = Q2-P2+2PQ  
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mgvavb t g‡b Kiyb P I Q e‡ji jwä R, P e‡ji 
wµqv‡iLvi mv‡_ θ †KvY Drcbœ K‡i|  
P,Q I R ej¸‡jv‡K P e‡ji wµqv‡iLv eivei wefvRb K‡i 
cvB| 

Rcosθ = Pcos0° + Qcosα 

∴ Rcosθ = P+Q cosα ...... (i) 

‡h‡nZz P e‡ji wµqv‡iLv eivei R e‡ji j¤̂vskK Q|  
myZivs (i) n‡Z cvB Rcosθ = Q 

 ∴ Q = P+Q cosα 

 ∴ cosα = 
Q-P
Q   ....... (ii) 

A
O

Q

B

R

α
θ

P

 

 

wPÎ: 7.4.3 

 ∴ α = cos-1 
Q-P
Q   

Avevi ej¸‡jv‡K P e‡ji wµqv‡iLvi Dci j¤̂ eivei j¤̂vskK wb‡q cvBÑ 

 R sinθ = Qsinα ....... (iii) 

 (i) I (iii) †K eM© K‡i †hvM K‡i cvBÑ 

 R2 (cos2θ + sin2θ) = (P+Qcosα)2 + Q2sin2α 

   

 = P2+Q2 cos2α+2PQcosα+Q2sin2α 

   R2

 = P2+Q2+2PQ 



Q-P

Q   [(i) n‡Z cvB] 

   
 =P2+Q2+2PQ-2P2 

   
 = Q2-P2+2PQ 

   jwä R = 

(Q2-P2+2PQ)  

 

D`vniY 2 t  †Kvb GK we› ỳ‡Z wµqvkxj P,Q,R ej¸‡jv h_vµ‡g ∆ABC Gi BC, CA I AB evû¸‡jvi 
mgvšÍivj †iLv eivei Kvh©iZ| G‡`i jwä gvb F n‡j cÖgvY Kiyb   

F = √(P2+Q2+R2-2QRcosA-2RPcosB-2PQcosC) 

mgvavb t g‡b Kiyb P,Q,R ej wZbwU BC, CA I AB evûi mgvšÍivj OX, OY I OZ eivei wµqvkxj| 
aiyb ej¸‡jvi jwä F,P e‡ji wµqv‡iLvi mv‡_ θ †KvY Drcbœ K‡i|  
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A
π−A


B


π−B


π−C


C


Y


X


Z


R


π−C+π-A


Q


π−C


F


P
O

θ


 

KY©: 7.4.4 

ej¸‡jv‡K P e‡ji wµqv‡iLv eivei j¤̂vskK wb‡q cvBÑ 

Fcosθ = Pcos00+Qcos(π−C)+Rcos (π−C+π-A) 

 = P-QcosC+Rcos (π+B) [C+A = π-B] 

 = P- QcosC-R cosB....... (i) 

Avevi ej¸‡jv‡K P e‡ji wµqv‡iLvi Dci j¤̂ eivei j¤̂vskK wb‡q cvBÑ 

Fsinθ = Psin0° + Qsin(π-C)+Rsin(π+B) 

 = QsinC - RsinB ....... (ii)  

(i) I (ii) †K eM© K‡i †hvM K‡i cvBÑ 

   F2  = (P-QcosC-RcosB)2+(QsinC-RsinB)2 

 = P2+Q2 cos2C+R2cos2B-2PQcosC-2RPcosB  

    + 2QRcosB. cosC + Q2
sin

2C+R2sin2B-2QRsinB.sinC 

 = P2+Q2+R2-2PQcosC-2RPcosB+2QRcos(B+C) 

 = P2+Q2+R2-2PQcosC-2RPcosB+2QRcos (π-A)    [QB+C=π-A] 

 = P2+Q2+R2-2QRcosA- 2RPcosB-2PQcosC 

∴ F = √(P2+Q2+R2-2QRcosA-2RPcosB-2PQcosC) 

D`vniY 3 t  ∆ABC Gi A, B, C n‡Z wecixZ evûi Dci j¤̂ eivei wµqvkxj ej¸‡jvi gvb Abym½x 
†Kv‡Yi †KvmvB‡bi mgvbycvwZK| †`Lvb †h, G‡`i jwäi gvb √(1-8cosA. cosB. cosC) Gi mgvbycvwZK| 
mgvavb t g‡b Kiyb P, Q, R ejÎq h_vµ‡g 
AD, BE I CF j¤̂ eivei wµqvkxj| †hLv‡b 
P=KcosA, Q=KcosB, R=KcosC| g‡b Kiyb 
wZbwU ej O we› ỳ‡Z †Q` K‡i hv‡`i jwä R, P 
e‡ji wµqv‡iLv A_©vr OD Gi mv‡_ θ †KvY 
Drcbœ K‡i|  
OD eivei ej¸‡jvi j¤̂vskK wb‡q cvBÑ 
 

π−A

π−C
π−B

E

Q

B D C

P
R

F

A R1

O

 
KY©: 7.4.5 

R
1
cosθ = Pcos0°+Qcos(π-C)+Rcos(π−A+π-C) 

 = P-QcosC+Rcos(π+B) 

 = P-QcosC-RcosB 

EAFO PZzfz©‡R, �OEA =�OFA = 
π
2
  

Q �EOF = π−A 

Abyiƒcfv‡e, �EOD = π-C, �FOD = π−B 
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Avevi OD Gi Dci j¤̂ eivei ej¸‡jvi j¤̂vskK wb‡q cvBÑ 

R1sinθ = Psin00 + Qsin(π-C) +Rsin(π+B) 
 = QsinC - RsinB ....... (ii) 

(i) I (ii) †K eM© K‡i †hvM K‡i cvBÑ 

R
2
1 (cos

2θ+sin2θ)  = (P-QcosC - RcosB)2+(QsinC-RsinB)2 

R
2
1  = (P

2+Q2
cos

2C+R2cos2B-2PQcosC-2RPcosB +2QRcosBcosC 

 +Q2
sin2C+R2sin2B - 2QR sinB sinC 

 = P2+Q2+R2-2PQcosC-2RPcosB+2QRcos(B+C) 

 = P2+Q2+R2-2PQcosC-2RPcosB-2QRcosA   [QB+C=π-A] 

R
2
1  = K

2
(cos

2A+cos2B+cos2C-2cosAcosBcosC 

 -2cosAcosBcosC-2cosA cosB cosC)  [Q P=KcosA, 
Q=KcosB, R=KcosC] 

 = K2(cos2A+cos2B+cos2C-6cosAcosB cosC) 

 =K2 (1-2cosA cosB cosC-6cosA cosB cosC)  [A+B+C=π n‡j 
cos2A+cos2B+cos2C    
   
  = 1-2cosA cosB cosC]  

 = K2 (1-8cosA cosB cosC) 

∴ R1 = K√(1-8cosA cosB cosC) 

∴ R1 � √(1-8cosA cosB cosC). 

A_©vr jwä 1-8cosA cosB cosC  Gi mgvbycvwZK|  
 
D`vniY 4 t  ABCD i¤̂‡mi KY©Ø‡qi †Q`we› ỳ O; OA, OB, OC, OD eivei h_vµ‡g 3, 4, 9, 10 gv‡bi 
ej¸‡jv wµqviZ _vK‡j, G‡`i jwäi gvb I w`K wbY©q Kiyb|  
mgvavb t g‡b Kiyb, ej¸‡jvi jwä R, OC Gi mv‡_ θ 
†KvY Drcbœ K‡i| Avgiv Rvwb i¤̂‡mi KY©Øq ci¯úi‡K 
mg‡Kv‡Y mgwØLwÛZ K‡i|  
GLb OC eivei ej¸‡jvi j¤̂vskK wb‡q cvBÑ 
Rcosθ = 9cos0°+10cos90°+3cos 180°+4 cos270° 

 = 9-3 = 6....... (i) 

Avevi OC Gi Dci j¤̂ eivei ej¸‡jvi j¤̂vskK wb‡q 
cvBÑ 
Rsinθ = 9sin0°+10sin90°+3 sin180° +4 sin270° 

 = 10-4 = 6........ (ii) 

RD
C

A B

O

θ

90°

90°


10 kJ:

3 kJ: 4 kJ:

9 kJ:

 
wPÎ: 7.4.6 

(i) I (ii) †K eM© K‡i †hvM K‡i cvBÑ 
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R2(cos2θ+sin2θ) = 36+36 

ev, R2=72 

∴ R = 6 2   hv jwäi gvb 

jwäi w`K 
Rsinθ
Rcosθ  = 

6

6
  = 1 

 tanθ = 1= tan45° 

 ∴ θ = 45° 
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ccvvVV--55 
ej‡Rv‡Ui mvg¨ve¯’v 
 

 D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 

● †Kvb KYv‡Z wµqvkxj ej‡Rv‡Ui mvg¨ve ’̄v wK Zv eY©bv I e¨vL¨v Ki‡Z cvi‡eb; 
● †Kvb KYv‡Z wµqvkxj mgZjxq ej‡Rv‡Ui mvg¨ve ’̄vi cÖ‡qvRbxq kZ© wbY©q Ki‡Z cvi‡eb; 
● wewfbœ mgm¨v mgvav‡b Gi e¨envi I cÖ‡qv‡M `¶Zv AR©b Ki‡Z cvi‡eb| 
 

 ej‡Rv‡Ui mvg¨ve ’̄v 

GKB we› ỳ‡Z wµqviZ †Kvb KYvi Dci KZ¸‡jv ej wµqvkxj _vK‡j hw` e Í̄zKYvwU‡Z †Kvb cÖKvi 
MwZi m„wó bv nq A_©vr e Í̄zKYvwU w ’̄i _v‡K Z‡e ej¸‡jv mvg¨ve ’̄vq _vK‡e| G‡¶‡Î wµqviZ ej¸‡jvi 
jwä k~b¨ n‡e| mgwe› ỳ ej mvg¨ve ’̄vq _vK‡j, G‡`i †h †Kvb GKwU e‡ji gvb Aci ej¸‡jvi jwäi 
mgvb I wecixZgyLx n‡e| mvg¨ve ’̄vq _vK‡j ej¸‡jvi jwä k~b¨ nIqvq †h †Kvb †iLv eivei jwäi 
j¤̂vskK k~b¨ n‡e| myZivs cÖ`Ë ej¸‡jvi j¤̂vsk‡Ki exRMwYZxq †hvMdjI k~b¨ n‡e|  
 

ỳwU e‡ji †¶‡Î mvg¨ve ’̄v 

g‡b Kiyb O we› ỳ‡Z wµqvkxj PI Q ejØq GKB †iLv AOB Gi OA I OB eivei Kvh©iZ| ejØ‡qi 
jwä R n‡j,  R= P-Q (P>Q) 

B
A

Q O P
 

KY©: 7.5.1 

mvg¨ve ’̄vq jwäej R = 0, G‡¶‡Î P=Q 
A_©vr GKB we› ỳ‡Z ỳwU mgvb ej ci¯úi wecixZ w`‡K wµqvkxj n‡j Giv mvg¨ve ’̄vq _vK‡e| myZivs 
†Kvb we› ỳ‡Z †Kvb e Í̄zKYvi Dci ỳwU mgvb I wecixZgyLx ej wµqvkxj _vK‡j e Í̄zKYvwU mvg¨ve ’̄vq 
_vK‡e|  
wZbwU mgZjxq e‡ji mvg¨ve ’̄v 
g‡b Kiyb O we› ỳ‡Z OX I OY eivei P I Q ejØq 
wµqvkxj| mvgvšÍwi‡Ki m~Îvbymv‡i P I Q e‡ji jwä R, OC 
eivei wµqvkxj n‡e| Avgiv Rvwb GKB we› ỳ‡Z wµqvkxj 
wZbwU ej mvg¨ve ’̄vq _vK‡j G‡`i †h †Kvb ỳwU e‡ji jwä 
Z…Zxq e‡ji mgvb I wecixZgyLx n‡e| A_©vr P I Q e‡ji 
jwä R Gi mgvb I GKB †iLv COZ eivei wµqvkxj|  

Y C

R

Q

R O P X

Z  
wPÎ: 7.5.2 
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AZGe, wZbwU ej P,Q,R mvg¨ve ’̄vq _vK‡Z n‡j Giv OX, OY I OZ eivei wµqvkxj n‡e|  
†Kvb KYv‡Z wµqvkxj mgZjxq ej‡Rv‡Ui mvg¨ve ’̄vi kZ© 

GKB we› ỳ‡Z †Kvb KYvi Dci wµqviZ †h †Kvb msL¨K GKZjxq e‡ji mvg¨ve ’̄vi Rb¨ cÖ‡qvRbxq I 
ch©vß kZ© GB †h, †h †Kvb w`‡K wµqviZ ej¸‡jvi j¤̂vsk‡Ki exRMwYZxq †hvMdj k~b¨ n‡e|  
g‡b Kiyb P

1
, P

2
, P

3
...... P

n
 ej¸‡jv O we› ỳ‡Z 

wµqviZ|  
O we› ỳ w`‡q ci¯úi jw¤̂K OX I OY †iLv A¼b 
Kiyb|  

g‡b Kiyb cÖ`Ë ej¸‡jv OX Gi mv‡_ α1, α2, 

α3..... αn
 †KvY Drcbœ K‡i Ges ej¸‡jvi jwä F, 

OX Gi mv‡_ θ †KvY Drcbœ K‡i|  
ej¸‡jv‡K OX eivei j¤̂vskK wb‡q cvBÑ 

 

 

P5

P4

Y

P3
P2

P1

XO
α5

α
4

α
3

α
2

α
1

θ

F

 
wPÎ: 7.5.3 

Rcosθ = P
1
cosα

1
 + P

2
cosα

2
+P

3
cosα

3
+....+P

n
cosαn=X (a‡i)................(i) 

Avevi ej¸‡jv‡K OX Gi Dci j¤̂ A_©vr OY eivei j¤̂vskK wb‡q cvBÑ 
Rsinθ = P

1
sinα

1
 + P

2
sinα

2
+P

3
sinα

3
+....+P

n
sinαn=Y (a‡i).................(ii) 

(i) I (ii) †K eM© K‡i †hvM K‡i cvBÑ 
R2 (cos2θ+ sin2θ) = X2+Y2 

∴ R2 = X2+Y2 
ej¸‡jvi mvg¨ve ’̄vi Rb¨ R=0  
 ∴ X2+Y2 = 0 
‡h‡nZz cÖ‡Z¨‡K k~b¨ bv n‡j ỳwU ev Í̄e ivwki e‡M©i †hvMdj k~b¨ n‡Z cv‡i bv|  
∴ X=0, Y=0 
myZivs ej¸‡jvi mvg¨ve ’̄vi Rb¨ X=0, Y=0 hv cÖ‡qvRbxq| 

Avevi X=0, Y=0 n‡j R= X2+Y2  = 0 n‡e, A_©vr jwä k~b¨ Qvov Ab¨ wKQy n‡Z cv‡i bv| AZGe, 
kZ©Øq ch©vß|  
myZivs GKB we› ỳ‡Z wµqvkxj GKZjxq ej‡Rv‡Ui mvg¨ve ’̄vi Rb¨ cÖ‡qvRbxq I h‡_ó kZ© nj X=0, 
Y=0 

D`vniY 1 t  ABCD mvgvšÍwi‡Ki Z‡j P GKwU we› ỳ| ∅
PA

 , ∅
BP

 , ∅
PC

 , ∅
DP

  ej¸‡jvi jwä wbY©q Kiyb 

Ges †`Lvb †h, ej¸‡jv mvg¨ve ’̄vq Av‡Q|  
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mgvavb t †f±i cÖZx‡Ki mvnv‡h¨ ej¸‡jvi 

jwä  = ∅
PA

  + ∅
BP

  + ∅
PC

  + ∅
DP

   

 = 






∅

DP
+
∅

PA
 +







∅

BP
+
∅

PC
  

= ∅
DA

  + ∅
BC

  

 = ∅
CB

  + ∅
BC

  [DA = 

CB Ges BA||CB] 
 = 0  

D C

A B

P

 

KY©: 7.5.4 

‡h‡nZz ej¸‡jvi jwä k~b¨| Kv‡RB Giv mvg¨ve ’̄vq _vK‡e|  

D`vniY 2 t  ∆ABC Gi mgZ‡j P GKwU we› ỳ| D,E,F h_vµ‡g BC, CA, AB Gi ga¨we› ỳ| ‡`Lvb †h, 
∅
AP

 , ∅
BP

 ,  ∅
CP

 ,  ∅
PD

 , ∅
PE

 ,  ∅
PF

  ej¸‡jv mvg¨ve ’̄vq Av‡Q|  

mgvavb t D, BC Gi ga¨we› ỳ 

∴ 
∅

BP
  + 

∅

CP
  = 2

∅

DP
  [(m

, 
n) m~Î n‡Z] 

Abyiƒcfv‡e, 

∅
AP

  + ∅
CP

  = 2∅
EP

  

Ges ∅
AP

  + ∅
BP

  = ∅
2FP

  

∴ †hvM K‡i cvBÑ 

A

F

B
 D
 C


P
E

 
wPÎ: 7.5.5 

 2






∅

AP
+∅
BP

 + ∅
CP

  = 2 






∅

DP
+∅
EP

+∅
FP

  

∴ ∅
AP

  + ∅
BP

  + ∅
CP

  = ∅
DP

  + ∅
EP

  + ∅
FP

  

∴ 
∅
AP

  + ∅
BP

  + ∅
CP

  − ∅
DP

  − ∅
EP

  − ∅
FP

  = 0 

� ∅
AP

  + ∅
BP

  + ∅
CP

  + ∅
PD

  + ∅
PE

  + ∅
PF

  = 0 

‡h‡nZz ej¸‡jvi jwä k~b¨, Kv‡RB cÖ`Ë ej¸‡jv mvg¨ve ’̄vq _vK‡e|  
 

D`vniY 3 t †Kvb Dj¤̂Z‡j 10 cvDÛ IR‡bi GKwU e Í̄z‡K 5 cvDÛ IR‡bi GKwU Abyf‚wgK ej, 
Abyf‚wg‡Ki mv‡_ 60° †Kv‡Y wµqviZ F ej Ges F e‡ji wµqv‡iLvi Dci j¤̂fv‡e R ej w ’̄wZ Ae ’̄vq 
Av‡Q| cÖgvY Kiyb †h, F - 3  R + 10 = 0, 3  F+R-20=0 
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mgvavb t GKB we› ỳ O-†Z wµqvkxj ej¸‡jv mvg¨ve ’̄vq 
Av‡Q|  
myZivs ej¸‡jv‡K 5 cvDÛ IR‡bi Abyf‚wgK w`‡K 
j¤̂vskK wb‡q cvBÑ 
5cos0°+Fcos60°+Rcos(90°+60°) 
 +10cos(360°-90°)=0 [Q ej¸‡jv mvg¨ve ’̄vq Av‡Q] 

ev, 5 + F.
1

2
  - R.

3

2
  = 0 

ev, 10 + F - 3  R= 0 

ev, F - 3  R+ 10 =0 

R

90°

60°


90°

O

F

A

10 kJ: S\j

5 kJ: S\j

 
 

wPÎ: 7.5.6 

Avevi ej¸‡jv‡K 5 cvDÛ IR‡bi Abyf‚wg‡Ki Dci j¤̂ eivei j¤̂vskK wb‡q cvBÑ 
5 sin0° + F sin60° + Rsin (90°+60°) + 10sin (360°-90°) = 0 

∴  F
3

2
  + R.

1

2
  - 10 = 0 

   3 F + R - 20 = 0 

 

D`vniY 4 t  †Kvb GKwU we› ỳ‡Z wµqvkxj 3 , 2 I 1 cvDÛ-IR‡bi wZbwU ej mvg¨ve ’̄vq Av‡Q| 
ej¸‡jvi ga¨eZx© †KvY wbY©q Kiyb|  

mgvavb: g‡b Kiyb O we› ỳ‡Z Kvh©iZ 3 , 2 I 1 
cvDÛ-IR‡bi wZbwU ej h_vµ‡g OX, OY I OZ 
eivei wµqvkxj|  
Avgiv Rvwb, ej wZbwU mvg¨ve ’̄vq _vK‡j †h †Kvb 
ỳwU e‡ji jwä Z…Zxq e‡ji mgvb I wecixZgyLx 

n‡e|  

aiyb, 3  cvDÛ IRb  I 2 cvDÛ IR‡bi ga¨eZx© 
†KvY α. hv‡`i jwä 1 cvDÛ IRb| 

∴ 1
2 = ( 3 )2 + (2)2 + 

2. 3 . 2. cosα 

Y

O

X

1 kJ: S\j

3 kJ: S\j

2 kJ: S\j

β

γ

α

Z

Ã

 
wPÎ: 7.5.7 

∴ cosα = 
-6

2.2 3
  = - 

3

2
  = cos150° 

∴  α = 150° 

Avevi 2 cvDÛ IRb I 1 cvDÛ IR‡bi ejØ‡qi ga¨eZx© †KvY β n‡j G‡`i jwä 3  cvDÛ IRb| 

( 3 )2 = (2)2 + 12 + 2.2.1.cosβ   

∴ cosβ = 
-2
4
  = -

1

2
  = cos120° 

∴ β = 120° 

Avevi 3  I 1 cvDÛ IR‡bi ejØ‡qi ga¨eZx© †KvY γ n‡jÑ 

 α+β+γ = 360°  

 ∴ γ = 360° - (α+β) = 360°-270° =90° 
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 ∴ α = 150°, β = 120°, γ = 90° 

 

D`vniY 5 t  †`Lvb †h, †Kvb we› ỳ‡Z wµqvkxj 2t 3t 6 Abycv‡Zi ej¸‡jv KLbI mvg¨ve ’̄vq _vK‡Z cv‡i 
bv|  
mgvavb t †h‡nZz ej¸‡jvi AbycvZ 2t 3 t 6 Kv‡RB ej¸‡jv 2k, 3k I 6k n‡e hviv †Kvb we› ỳ‡Z 
wµqvkxj|  
Avgiv Rvwb, GKB we› ỳ‡Z wµqvkxj wZbwU ej mvg¨ve ’̄vq _vK‡Z n‡j †h †Kvb ỳBwU e‡ji jwä Z…Zxq 
e‡ji mgvb I wecixZgyLx n‡e| G‡¶‡Î 2k+3k=5k <6k| Kv‡RB ej¸‡jv mvg¨ve ’̄vq _vK‡e bv|  
 

D`vniY 6 t  f‚wgi mv‡_ α †Kv‡Y AvbZ GKwU gm„Y Zj eivei wµqvkxj ej P1 Ges Abyf‚wgK ej P2 
Gi mvnv‡h¨ GKwU e Í̄z‡K Z‡ji Dci myw ’̄Z ivLv n‡q‡Q| P1, P2 I α Gi cÖ‡Z¨KwUi gvb A‡a©K n‡jI 

e Í̄zwU Z‡ji Dci myw ’̄Z _vK‡e| †`Lvb †h, P1 t P2 = 2cos2 
α
4
  t 1 

mgvavb t aiyb e Í̄zwUi IRb W Ges cÖ_g †¶‡Î Z‡ji 
cÖwZwµqv RW Z‡ji mv‡_ j¤̂fv‡e wµqvkxj|  
cÖ_g †¶‡Î Zj eivei j¤̂vskK wb‡q cvBÑ 

P
1
cos0°+P

2
cos(360°-α)+Rcos90°+ 

 Wcos(180°+90°-α) =0 [‡h‡nZz e Í̄zwU mvg¨ve ’̄vq 
Av‡Q] 

∴ P1+P2 cosα - Wsinα=0 

∴ P1+P2 cosα =Wsin α .....(i) 

Abyiƒcfv‡e 2q †¶‡Î 
P1

2
  + 

P2

2
  cos 

α
2
  =Wsin

α
2
  

R

P
1

P
2

W

α

90°−α

α

 
wPÎ: 7.5.8 

 ∴ P1cos 
α
2
  + P2 cos2

α
2
  = W 2sin

α
2
  cos

α
2
 







2cos
α
2
 ÆJrJ èe TPr   

 ∴ P1cos
α
2
  + P2cos2

α
2
  = Wsinα ..... (ii) 

(i) n‡Z (ii) †K we‡qvM K‡i cvBÑ 

P1 







1-cos
α
2

  + P2 







cosα - cos2
α
2

  = 0 

∴ P1 





1-cos
α
2
  = P

2
 







cos2
α
2
 - cosα   

= P2 







cos2
α
2
 - 2cos2

α
2
+1   








cosα=2cos2
α
2
-1   

= P2 







1-cos2
α
2
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∴ 
P1
P2
  = 

1-cos2
α
2

1-cos
α
2

  = 
1+cos

α
2

1
  = 2cos2

α
4
  

∴ P1 t P2 =  2cos2
α
4
  t 1 
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ccvvVV--66   
e‡ji wÎfzR m~Î I Zvi wecixZ m~Î 
 

 D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 

● e‡ji wÎfzR m~‡Îi  eY©bv I cÖgvY Ki‡Z cvi‡eb; 
● e‡ji wÎfzR m~‡Îi wecixZ m~‡Îi eY©bv I Zv cÖgvY Ki‡Z cvi‡eb; 
● wewfbœ mgm¨v mgvav‡b m~Î¸‡jv cÖ‡qvM Kivi `¶Zv AR©b Ki‡eb|  
 

 e‡ji wÎfzR m~Î (Triangle of Forces) 

GKB we› ỳ‡Z wµqvkxj wZbwU ej hw` GKwU wÎfz‡Ri ch©vqµwgK wZbwU evû Øviv µ‡g, gv‡b I w`‡K 
m~wPZ Kiv hvq, Z‡e ej¸‡jv mvg¨ve ’̄vq _vK‡e|  

C

R

A P

D

B

Q

Y

Q

R

Z

O
P X

 

wPÎ: 7.6.1 

g‡b Kiyb, O we› ỳ‡Z OX, OY I OZ eivei Kvh©iZ P, Q I R ej¸‡jv‡K h_vµ‡g ∆ABC Gi AB, BC 
I CA eivei GKB µ‡g, gv‡b I w`‡K m~wPZ n‡q‡Q| cÖgvY Ki‡Z n‡e †h, ej wZbwU mvg¨ve ’̄vq Av‡Q|  

cÖgvY t ABCD mvgvšÍwiKwU A¼b Kiyb| BC I AD evûØq ci¯úi mgvb I mgvšÍivj| myZivs BC evû 
Øviv w`‡K I gv‡b m~wPZ Q ej‡K AD evû Øviv w`‡K I gv‡b wb‡ ©̀k Kiv hvq| myZivs O we› ỳ‡Z wµqvkxj 

P,Q, R ej wZbwU‡K ∅
AB

 , ∅
AD

  I ∅
CA

  Øviv wb‡ ©̀k Kiv hvq|  

†f±i c×wZ‡Z e‡ji mvgvšÍwiK m~Î cÖ‡qvM K‡i cvBÑ 

 ∅
AB

  + ∅
AD

  = ∅
AC

  

 ∴ 
∅
AB

  + ∅
BC

  = ∅
AC

  

 ∴ ∅
AB

  + ∅
BC

  + ∅
CA

  = ∅
AC

  + ∅
CA

  

 AZGe, ∅
AB

  + ∅
BC

  +∅
CA

 =0 

 A_©vr P+Q+R = 0 
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AZGe, ej wZbwU mvg¨ve ’̄vq Av‡Q|  
e‡ji wÎfzR m~‡Îi wecixZ m~Î (Converse of the Triangle of forces) 

GKB we› ỳ‡Z wµqvkxj wZbwU ej mvg¨ve ’̄vq _vK‡j ej wZbwU‡K h_vµ‡g GKwU wÎfz‡Ri wZbwU evûØviv 
w`‡K, gv‡b I µ‡g m~wPZ Kiv hvq|  

C

R

A

D

BP

Q

Y

Q

R

Z

O
P

X

 
wPÎ: 7.6.2 

g‡b Kiyb,  O we› ỳ‡Z OX, OY I OZ eivei Kvh©iZ P,Q,R ej wZbwU mvg¨ve ’̄vq Av‡Q| cÖgvY Ki‡Z 
n‡e †h, Zv‡`i gvb I w`K GKB µ‡g †Kvb wÎfz‡Ri wZbwU evûØviv m~wPZ Kiv hv‡e|  

cÖgvY t OX I OY Gi mgvšÍivj K‡i AB I BC †iLvsk A¼b Kiyb †hb, ∅
AB

  = ∅
P

  Ges ∅
BC

  = ∅
Q

  

nq| GLb ABCD mvgvšÍwiKwU A¼b Kiyb| A I C †hvM Kiyb|  
†f±i c×wZ‡Z e‡ji mvgvšÍwiK m~Î cÖ‡qvM K‡i cvBÑ 
∅
AB

  + 
∅
AD

  = 
∅
AC

  

ev, ∅
AB

  + 
∅
BC

  = 
∅
AC

     [Q AD||BC, ∴
∅
AD

  = 
∅
BC

  ] 

myZivs ∅
P
  + 

∅
Q
  = 

∅
AC

  ........ (i) 

‡h‡nZz ej wZbwU mvg¨ve ’̄vq Av‡Q, Kv‡RB 

∅
P
  + ∅

Q
  + ∅

R
  = 0 

∴ 
∅
AC

  + ∅
R
  = 0 [(i) n‡Z cvB] 

Dfq c‡¶ ∅
CA

  †hvM K‡i cvBÑ 

 ∅
CA

  + ∅
AC

  + ∅
R
  = ∅

CA
  

 ∴ ∅
R
  = ∅

CA
  

myZivs ∅
P

 , ∅
Q
 ,  ∅

R
  ej wZbwU‡K �∆ABC Gi AB, BC I CA Øviv w`‡K, gv‡b I µ‡g m~wPZ Kiv hvq|  

 
Abywm×všÍ 1 t GKB we› ỳ‡Z wµqvkxj wZbwU ej mvg¨ve ’̄vq _vK‡j ej¸‡jv G‡`i wµqv‡iLvi mgvšÍivj 
evûwewkó †h †Kvb wÎfz‡Ri Abyiƒc evû¸‡jvi ˆ`‡N©¨i mgvbycvwZK n‡e| GwU ej wÎfz‡Ri wecixZ m~Î 
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wn‡m‡eI cÖKvk Kiv hv‡e|  
Abywm×všÍ 2 t GKB we› ỳ‡Z wµqvkxj †h †Kvb msL¨K ej‡K hw` GKwU wÎfz‡Ri evû¸‡jv Øviv w`‡K, gv‡b 
I GKB µg wb‡ ©̀k Kiv hvq Z‡e ej¸‡jv mvg¨ve ’̄vq _vK‡e| GwU e‡ji eûfzR m~Î wn‡m‡e cwiwPZ|  
D`vniY 1 t ABCD GKwU PZzfz©R| GKB we› ỳ‡Z wµqvkxj K‡qKwU ej gv‡b I w`‡K 2AB, 3BC, 2CD, 
DA, CA I DB Øviv cÖKvk Ki‡j †`Lvb †h, ej¸‡jv mvg¨ve ’̄vq Av‡Q|  

mgvavb : ∆ ABC n‡Z cvB   

 ∅
AB

  + ∅
BC

  + ∅
CA

  = 0..........(i)  [ ejwÎfzR 

m~Î n‡Z ] 

∆ BCD n‡Z cvB  ∅
BC

  + ∅
CD

  + ∅
DB

  = 0 .... (ii) 

Avevi PZzfz©R ABCD n‡Z cvB   

   ∅
AB

 +∅
BC

 +∅
CD

 +∅
DA

  = 0 ............... (iii)  

 [ Abywm×všÍ-2 A_©vr e‡ji eûfzR m~Î n‡Z ] 

D

C

A B 
wPÎ: 7.6.3 

(i)+ (ii) + (iii) n‡Z cvIqv hvq Ñ 

∅
2AB

  + ∅
3BC

  + ∅
2CD

  + ∅
CA

  + ∅
DB

  + ∅
DA

  = 0 

A_©vr ej¸‡jv mvg¨ve ’̄vq Av‡Q|  

D`vniY 2 t  ABCD GKwU eM©‡¶Î| ∅
2AB

 , ∅
2BC

 ,  ∅
2CD

 ,  ∅
DA

 ,  ∅
DB

  ej¸‡jv GKwU we› ỳ‡Z wµqvkxj 

_vK‡j †`Lvb †h, Giv fvimvg¨ m„wó K‡i|  
mgvavb : ej¸‡jvi jwä 

= ∅
2AB

  + ∅
2BC

  + ∅
3CD

  + ∅
DA

  + ∅
DB

  

= 2






∅

AB
+∅
BC

+∅
CD

+∅
DA

  - ∅
DA

 +∅
CD

 +∅
DB

  

= 0+∅
AD

  + ∅
CD

  + ∅
DB

  [Abywm×všÍ (ii) n‡Z cvB] 

= ∅
BC

  + ∅
CD

  + ∅
DB

  [Q AD||BC Ges AD=BC] 

= 0 [ejwÎfz‡Ri m~Î Abymv‡i] 

D C

A B  

KY©: 7.6.4 

 

D`vniY 3 t   †Kvb wÎfz‡Ri kxl©we› ỳ n‡Z ga¨gvÎv eivei Kvh©iZ wZbwU ej mvg¨ve ’̄vq Av‡Q| †`Lvb †h, 
ej¸‡jv Abyl½x ga¨gvi ˆ`‡N©¨i mgvbycvwZK|  

mgvavb t P,Q,R ej wZbwU ∆ABC Gi ga¨gv AD, BE I CF eivei wµqvkxj| ej¸‡jv G‡`i 
†Q`we› ỳ‡Z wµqvkxj †_‡K mvg¨ve ’̄vq Av‡Q|  
GD †K H eivei ewa©Z Kiyb †hb, GD=DH nq| GLb BHCG mvgvšÍwiKwU A¼b Kiyb| 
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GH = 2GD = 
2

3
  AD [Avgiv Rvwb GD=

1

3
  AD] 

HC || BG 

HC=BG= 
2

3
  BE 

∴ P,Q,R ej wZbwU‡K ∆GHC Gi PH, HC I 
CG Gi mvgvšÍwiK eivei Kvh©iZ †_‡K mvg¨ve ’̄vq 
_vK‡e|  
myZivs ej wÎfz‡Ri wecixZ m~Î A_©vr Abywm×všÍ 1 
n‡Z cvBÑ 

R


A

E

C

H

B

F

P

D

G Q

 
wPÎ: 7.6.5 

 
P
GH  = 

Q
HC  = 

R
CG  

A_©vr 
P

2

3
AD

  = 
Q
2

3
BE

  = 
R

2

3
CF

  

∴ 
P
AD  = 

Q
BE  = 

R
CF  

∴ P t Q t R = AD t BE t CF 

D`vniY 4 t W IRb I a e¨vmva© wewkó GKwU †MvjK Dj¦¤̂ gm„Y †`qv‡ji †Kvb GKwU we› ỳ‡Z l ˆ`N©¨ 
wewkó GKwU m~Zvi mvnv‡h¨ Ges Aci cÖvšÍ gm„Y †MvjKwUi Dcwiw ’̄Z †Kvb we› ỳ‡Z mshy³ Av‡Q| 

†MvjKwU †`qv‡ji ms¯ú‡k© mvg¨ve ’̄vq _vK‡j cÖgvY Kiyb †h, m~Zvi Uvb = 
W(a+l)

2al+l2
  

mgvavbt g‡b Kiyb †MvjKwUi †K› ª̀ O Ges 
†MvjKwU B we› ỳ‡Z †`qv‡ji ms¯ú‡k© Av‡Q| 
iwkwUi ˆ`N©¨ l hvi GK cÖvšÍ †`qv‡ji mv‡_ A 
we› ỳ‡Z Ges Avci cÖvšÍ †Mvj‡Ki Dci C we› ỳ‡Z 
mshy³| †Mvj‡Ki IRb W Gi Kvh©‡iLv j¤̂‡iLv 
OD eivei, B we› ỳ‡Z cÖwZwµqv ej R †`qv‡ji 
mv‡_ j¤̂ BO eivei wµqvkxj|  
†h‡nZz †MvjKwU †`qv‡ji mv‡_ mvg¨ve ’̄vq Av‡Q, 
Kv‡RB Z…Zxq ej myZvi Uvb T Aek¨B OCA eivei 
wµqvkxj _vK‡e| Kv‡RB ∆AOB Gi evû wZbwUi 
mgvšÍivj eivei ej wZbwU‡K cÖKvk Kiv hv‡e| 

O

R
a

C
l

T
A

B

D

W

 
wPÎ: 7.6.6 

∴ 
T
OA  = 

W
AB   ∴ T = 

W.OA
AB  

(a+l)W

(a+l)2−a2
  

∴ T = 
(a+l)W

2al+l2
  

D`vniY 5 t  myw ’̄Z wZbwU e‡ji wµqv †iLv ∆ABC Gi BC, CA  I AB evûi mgvšÍivj| evû wZbwUi 
ˆ`N©¨ h_vµ‡g 3,4,5 BwÂ| BC I CA evûi mgvšÍivj eivei wµqviZ ejØ‡qi mgwó 42 cvDÛ IRb n‡j 
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ej¸‡jvi gvb wbY©q Kiyb|  

Q

R

Z

O P
X

5"
4"

3"

A

B C

 

KY©: 7.6.7 

mgvavb t g‡b Kiyb, wZbwU ej P, Q, R h_vµ‡g OX, OY I OZ eivei wµqvkxj Giv h_vµ‡g ∆ABC 

Gi BC, CA I AB evû wZbwUi mgvšÍivj eivei Kvh©iZ|  

‡h‡nZz 52=32+42, Kv‡RB �ACB = 90° 
‡h‡nZz ej wZbwU myw ’̄Z Av‡Q, Kv‡RB ejwÎfz‡Ri wecixZ m~Î e¨envi K‡i cvBÑ 
P
3
  = 

Q
4
  = 

R
5
  = 

P+Q
3+4   = 

42

7
  = 6 

    ∴  P = 18 cvDÛ IRb 
 Q = 24 cvDÛ IRb 

    ∴ R = 30 cvDÛ IRb|  

D`vniY 6 t  ci¯úi a ~̀i‡Z¡ †Kvb Abyf‚wgK †iLvi A I B we› ỳ‡Z mshy³ l ˆ`‡N©¨i GKwU iwki Dci 
w`‡q W IR‡bi gm„Y AvswUwU Aev‡a PjvPj Ki‡Z cv‡i| P gv‡bi GKwU Abyf‚wgK ej AvswUwU‡K †U‡b 

B we› ỳi wVK wb‡P G‡K mvg¨ve ’̄vq iv‡L| cÖgvY Kiyb †h, P=
aW
l
 , ivwki Uvb T = 

W(a2+l2)

2l2
  †hLv‡b 

l>a. 

mgvavb t l ˆ`N©¨ wewkó GKwU iwki ỳB cÖvš— A I 
B we› ỳ‡Z mshy³ Av‡Q †hLv‡b AB = a, 

AC+BC=l| BC = x n‡j AC=l-x n‡e|  
W IR‡bi GKwU AvswU‡K P gv‡bi Abyf‚wgK ej 
cÖ‡qv‡M B we› ỳi Lvov wb‡P C we› ỳ‡Z mvg¨ve ’̄vq 
ivLv n‡q‡Q|  
‡h‡nZz AvswUwU Aev‡a PjvPj K‡i, ZvB iwki Uvb 
T me©Î GKB n‡e|  
†h‡nZz BCD GKB †iLv, Kv‡RB CB eivei iwki 
Uvb T Ges CD eivei AvswUi IRb W wµqvkxj| 
G‡`i jwä BC eivei (W-T) n‡e|  

A

T

B

C

D

W

T
x

l -x

a

X

 

 

KY©: 7.6.8 

∆ACB Gi CA eivei T, AB Gi mgvš—ivj eivei P ej I BC eivei W-T Kvh©kxj †_‡K AvswUwU 
mvg¨ve ’̄vq Av‡Q|  
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myZivs ej wÎfz‡Ri wecixZ m~Î n‡Z cvBÑ 
T
AC  = 

P
AB  = 

W-T
BC   = 

T+W-T
AC+BC  = 

W
l
  

∴ P = 
W
l
  . AB = 

Wa
l
  

Avevi, T = 
W
l
 . AC  = 

W
l   .(l -x)  

GLb AC2=AB2+BC2  

ev, (l-x)2 = a2+x2 

ev,  - 2lx+l2 = a2   

ev, x = 
l2-a2

2l
  

∴ l − x = l - 
l
2
-a2

2l
   = 

2l
2
 - l

2
+a2

2l
  = 

l
2
+a2

2l
  

∴ T = 
W
l
  . 

l2+a2

2l
   = 

W (l2+a2)
2l2
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ccvvVV--77   
jvwgi m~Î I Zvi wecixZ m~Î 
 

 D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 

● jvwgi m~‡Îi eY©bv I cÖgvY Ki‡Z cvi‡eb; 
● jvwgi m~‡Îi wecixZ m~‡Îi eY©bv I  cÖgvY Ki‡Z cvi‡eb; 
● m~Î¸‡jv e¨envi K‡i wewfbœ mgm¨v mgvavb Kivi `¶Zv AR©b Ki‡Z cvi‡eb| 
 

 jvwgi m~Î (Lami's Theorem) 

GKB we› ỳ‡Z wµqvkxj wZbwU ej mvg¨ve ’̄vq _vK‡j Zv‡`i cÖ‡Z¨KwUi gvb Aci ỳBwUi AšÍM©Z  †Kv‡Yi 
mvB‡bi mgvbycvwZK n‡e|  

g‡b Kiyb, O we› ỳ‡Z OX, OY I OZ eivei Kvh©iZ 
P, Q I R ej wZbwU mvg¨ve ’̄vq Av‡Q|  cÖgvY 
Ki‡Z n‡e †h,  

P
sinYOZ  = 

Q
sinZOX  = 

R
sinXOY  

A_©vr 
P

sin(Q�R)
  = 

Q

sin(R�P)
  =

R

sin(P�Q)
  

 

Y

B
C

Q

OR

Z

P
A X

 

KY©: 7.7.1 

cÖgvY t OX I XY †iLv eivei AI B we› ỳ‡K Ggbfv‡e wbb †hb, OA I OB †iLvsk Øviv P I Q ej‡K 
w`‡K, gv‡b I µ‡g m~wPZ Kiv hvq| GLb OACB mvgvšÍwiKwU A¼b Kiyb| myZivs e‡ji mvgvšÍwiK m~Î 
Abymv‡i KY© OC w`‡K I gv‡b P I Q e‡ji jwä wb‡ ©̀k Ki‡e|  
†h‡nZz ej wZbwU mvg¨ve ’̄vq Av‡Q, Kv‡RB jwä ejwU cÖ`Ë Z…Zxq ej R Gi mgvb Ges wecixZ w`‡K 
wµqv Ki‡e A_©vr R ejwU Aek¨B CO Øviv cÖKvwkZ n‡e|  

∴ ∆OAC n‡Z mvBb m~Î cÖ‡qvM K‡i cvBÑ 
OA

sinOCA  = 
AC

sinAOC  = 
CO

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

‡h‡nZz AC||OB, ∴ OCA =BOC = π−YOZ   

Abyiƒcfv‡e,  AOC = π−ZOX  Ges CAO=π−CAX 
myZivs (i) n‡Z cvBÑ 

P

sin(π-YOZ)
  = 

Q

sin(π−ZOX)
  = 

R

sin(π−CAX)
  

  ∴ 
P

sinYOZ  = 
Q

sinZOX  = 
R

sinXOY      [�CAX=�XOY] 
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A_©vr 
P

sin(Q�R)
  = 

Q

sin(R�P)
  = 

R

sin(P�Q)
  

†f±i c×wZ 

g‡b Kiyb, OX, OY I OZ eivei ∅
P

 , ∅
Q
 ,  ∅

R
  

wµqvkxj Av‡Q|  

†h‡nZz GKB we› ỳ‡Z wµqvkxj   ∅
P

 , ∅
Q
 ,  ∅

R
  

†_‡K wZbwU mvg¨ve ’̄vq Av‡Q, Kv‡RB 

∅
P
  + ∅

Q
  + ∅

R
  = 0 

Y

Q

O
R

P
X

Z  

KY©: 7.7.2 

∅
R

  Øviv Dfqc¶‡K †f±i ¸Yb K‡i cvBÑ 

∅
R
  * ∅

P
  + ∅

R
  * ∅

Q
  + ∅

R
  * ∅

R
  = 0 

∴ 






∅

R
  






∅

P
  sin (R∧P)

∅
n
  -  







∅

R
  






∅

Q
  sin (R∧Q)

∅
n
 =0  







∅

R
 * 
∅
R
 =0   

 ‡hLv‡b ∅
n

 , P, Q, R wµqv‡iLvi Dci GKK j¤̂ †f±i 

 RP sin(R�P) = QR sin(Q�R) 

 ∴ 
P

sin(Q�R)
  = 

Q

sin(R�P)
 ......(i) 

Abyiƒcfv‡e, 
Q

sin(R�P)
  = 

R

sin(P�Q)
  ....... (ii) 

 (i) I (ii) n‡Z cvBÑ 

 
P

sin(Q�R)
  = 

Q

sin(R�P)
  = 

R

sin(P�Q)
  

 

jvwgi m~‡Îi wecixZ m~Î (Converse of Lami's theorem) 

†Kvb we› ỳ‡Z Kvh©iZ wZbwU e‡ji cÖ‡Z¨KwU hw` Aci ỳwU e‡ji wµqv‡iLvi ga¨eZx© †Kv‡Yi mgvbycvwZK 
nq Ges G‡`i †KvbwUi wµqv‡iLv Aci ỳwUi AšÍ: ’̄ †Kv‡Yi AšÍe©Zx© bv nq, Z‡e Giv mvg¨ve ’̄vq _vK‡e|  

g‡b Kiyb, O we› ỳ‡Z OX, OY I OZ eivei 
h_vµ‡g P, Q, R ej wZbwU Kvh©iZ Ges  

 
P

sinα
  = 

Q

sinβ
  = 

R

sinγ
  = K (aiyb) 

‡hLv‡b, �XOY = γ, �YOZ = α Ges �ZOX = β 
cÖgvY Ki‡Z n‡e ejÎq mvg¨ve ’̄vq _vK‡e| 

cÖgvY : g‡b Kiyb, P = Ksinα, Q = Ksinβ Ges 

R = Ksinγ 

Y

Q

R

O
β

X

Z

γ

α

P

 

KY©: 7.7.3 



���� �� ��  

  . 

���	
-�                                                                                                                                                                         ���� # 235 

aiyb, ej¸‡jvi jwä F, OX Gi mv‡_ θ †KvY Drcbœ K‡i|  
ej¸‡jv‡K OX eivei wefvRb K‡i cvBÑ 

Fcosθ  = Pcos0°+Qcosγ+Rcos(γ+α) 

 = P+Q cosγ+Rcos(2π−β)  [γ+α=2π−β] 

Fcosθ =Ksinα + Ksinβcosγ+Ksinγcosβ 

 = K[sinα+sin(β+γ]     

 = K [sinα + sin(2π−α)]    [ β+γ=2π−α ] 

 = K[sinα-sinα] = 0 ....... (i) 

Avevi ej¸‡jv‡K OX Gi Dci j¤̂ eivei wefvRb K‡i cvBÑ 

Fsinθ  = Psin0 +Qsin γ+Rsin(γ+α) 

 = Q sinγ + Rsin (2π−β) 

 = Qsinγ − Rsinβ 

 = Ksinβsinγ−Ksinγsinβ 

 = 0 .......... (ii) 

GLb (i) I (ii) eM© K‡i †hvM K‡i cvBÑ 

  F2(cos2θ+sin2θ) = 0 

 ∴ F2=0 

 ∴ F = 0 

‡h‡nZz ej¸‡jvi jwä e‡ji gvb k~b¨, Kv‡RB ej wZbwU mvg¨ve ’̄vq _vK‡e|  
 

D`vniY 1t  ∆ABC Gi Af¨šÍi ’̄ †Kvb we› ỳ n‡Z Gi evû¸‡jvi Dci j¤̂ eivei wµqviZ wZbwU ej 
mvg¨ve ’̄vq Av‡Q, cÖgvY Kiyb †h, PtQtR = sinA t sinB t sinC 

mgvavb t g‡b Kiyb, O, ∆ABC Gi Af¨šÍi ’̄ 
GKwU we› ỳ| O we› ỳ n‡Z BC, CA I AB Gi Dci 
OD, OE I OF j¤̂ Uvbyb| P,Q,R ejÎq OD, OE 
I OF eivei wµqvkxj †_‡K mvg¨ve ’̄vq Av‡Q, 
Kv‡RB jvwgi m~Î n‡Z cvBÑ 

P

sin�FOE
  = 

Q

sin�DOF
  = 

R

sin�DOE
  

A

B C

F E

D

P
O

Q

R

 

KY©: 7.7.4 

ev,  
P

sin(π-A)
  = 

Q

sin(π-B)
  = 

R

sin(π-C)
    [�EOF+A =π ∴�EOF= π-A  Abyiƒcfv‡e 

�DOF=π-B, �DOE=π-C] 

ev,  
P

sinA  = 
Q

sinB  = 
R

sinC  

∴ P t Q t R = sinA t sinB t sinC 
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D`vniY 2 t  X,Y ej ỳwU h_vµ‡g GKwU e„Ë ’̄ PZzfz©R ABCD Gi evû AB Ges AD eivei Kvh©iZ| hw` 
Giv CA KY© eivei wµqvkxj Z cwigv‡bi ej Øviv wbw®Œq nq Z‡e †`Lvb †h, X t Y t Z = CD t CB t BD 

mgvavb t †h‡nZz A we› ỳ‡Z wµqvkxj ej wZbwU 
mvg¨ve ’̄vq Av‡Q, Kv‡RB jvwgi m~Î e¨envi K‡i cvBÑ 

X
sin�DAZ

  = 
Y

sin�BAZ
  = 

Z
sin BAD  

ev, 
X

sin(π-�CAD)
  = 

Y
sin(π−�CAB)

   = 
Z

sin(π-�BCD)
  

ev, 
X

sin�CAD
  = 

Y
sin�CAB

  = 
Z

sin�BCD
  

 

D
C

Z

A B

Y

X

* *

√


√


 

KY©: 7.7.5 

∴ 
X

sin�CBD
  = 

Y
sin�BDC

  = 
Z

sin�BCD
 ..........(i)    [GKB Pv‡ci Dci `Ûvqgvb e„Ë ’̄ †KvY e‡j 

   
    �CAD = �CBD,  

�CAB=�BDC] 

Avevi ∆BCD n‡Z mvBb m~Î e¨envi K‡i cvBÑ 

 
CD

sin�CBD
  = 

CB

sin�BDC
  = 

BD

sin�BCD
  ............. (ii) 

 (i) I (ii) n‡Z cvBÑ 

 
X
CD  = 

Y
CB  = 

Z
BD  

 ∴ X t Y t Z = CD t CB t BD 

 

D`vniY 3 t  GKwU 120° †KvY wewkó mgiƒc cv‡Zi i¤̂m-Gi KY© eivei P I Q (P>Q) ejØq 
mvg¨ve ’̄vq Av‡Q| i¤̂‡mi GKwU evû Abyf‚wgK| †`Lvb †h, P2=3Q2 

mgvavb t g‡b Kiyb, ABCD GKwU i¤̂‡mi �ABC 
=120°, AB evû Abyf‚wgK Ae ’̄vq Av‡Q| mgiƒc 
cv‡Zi i¤̂‡mi IRb W, Gi KY©Ø‡qi †Q`we› ỳ O Gi 
wb‡Pi w`‡K Lvovfv‡e wµqvkxj| †h‡nZz i¤̂mwU 
mvg¨ve ’̄vq Av‡Q, P I Q e‡ji jwä W Gi mgvb I 
wecixZgyLx n‡e| †h‡nZz i¤̂‡mi KY©Øq ci¯úi‡K 
mg‡Kv‡Y mgwØLwÛZ K‡i Ges P>Q Kv‡RB P ejwU 
OD eivei Ges Q ejwU OC eivei wµqvkxj n‡e|  
AZGe, jvwgi m~Îvbymv‡i cvBÑ  

P
sin(96+30°)  = 

Q
sin(90°+60°)  = 

W
sin90°  

D C

A B

W

P

O

Q

90°


30°


30°
 60°


60°


60°


 
wPÎ: 7.7.6 

∴ 
P

cos30°  = 
Q

cos60°  
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 ev,  
P
3

2

  = 
Q
1

2

  

∴ P= 3  Q   

A_©vr P2 = 3Q2 

 
D`vniY 4 t  †Kvb gm„Y AvbZ Z‡ji ˆ`N©¨ eivei P ej Ges Bnvi f‚wgi mgvšÍivj †iLv eivei Q ej 

ỳwU c„_K c„_Kfv‡e W IR‡bi †Kvb e Í̄z‡K D³ Z‡ji Dci m~wPZ iv‡L| cÖgvY Kiyb †h, 
1

P2
  - 

1

Q2  = 

1

W2  

mgvavb t g‡b Kiyb ZjwU Abyf‚wg‡Ki mv‡_ α †Kv‡Y AvbZ Ges e Í̄zwU O we› ỳ‡Z myw ’̄Z Av‡Q|  

R P

α

α
−α90°
 −α90°


W
1o KY©


R

α

α

W
2~ KY©


QO O

 

KY©: 7.7.7 

1g wP‡Î cÖwZwµqv ej R, Z‡ji mv‡_ j¤̂ eivei, P ejwU Zj eivei Ges e Í̄zi IRb O we› ỳ n‡Z Lvov 
wb‡Pi w`‡K wµqvMvgx †_‡K e Í̄zwU‡K mvg¨ve ’̄vq iv‡L| myZivs jvwgi m~Î n‡Z cvBÑ 

P

sin(180°-α)
  = 

W
sin90°  = 

R

sin(90°+α)
  

∴ 
P

sinα
  = W   ∴ 

W
P  = cosecα ....... (i) 

2q wP‡Î Q ejwU Abyf‚wg‡Ki w`‡K, W IRb Lvov wb‡Pi w`‡K Ges R' ejwU Z‡ji mv‡_ j¤̂fv‡e O 
we› ỳ‡Z wµqv †_‡K e Í̄zwU‡K mvg¨ve ’̄vq iv‡L|  

∴ jvwgi m~Î n‡Z cvBÑ 
R

sin(180°-α)
  = 

W

sin(90°+α)
  = 

R'
sin90°  

∴ 
Q

sinα
  = 

W

cosα
    ∴ 

W
Q  = cotα ...... (ii) 

(i) n‡Z cvBÑ 

W2

P2
  = cosec2α = 1+cot2α = 1 + 

W2

Q2  [(ii) n‡Z cvB] 
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W2

P2
  - 

W2

Q2  = 1 

 ∴ 
1

P2
  - 

1

Q2  = 
1

W2  

 

D`vniY 5 t  ∆ ABC Gi cwi‡K› ª̀ O| OA, OB, OC eivei h_vµ‡g wµqviZ P,Q,R ej wZbwU 
mvg¨ve ’̄vq Av‡Q| cÖgvY Kiyb| 

(i)  
P

sin2A  = 
Q

sin2B
  = 

R
sin2C

  

(ii) 
P

a2(b2+c2-a2)
  = 

Q
b2(c2+a2-b2)

  = 
R

c2(a2+b2-c2)
  

(iii)  
P

1

b2
 + 

1

c2
 - 

a2

b2c2

  = 
Q

1

c2
 + 

1

a2
 - 

b2

c2a2

  = 
R

1

a2
 + 

1

b2
 - 

c2

a2b2

  

mgvavb t †h‡nZz ejÎq mvg¨ve ’̄vq Av‡Q, Kv‡RB 
jvwgi m~Îvbymv‡i cvBÑ 

P

sin�BOC
  = 

Q

sin�COA
 = 

R

sin�AOB
  

∴  
P

sin2A  = 
Q

sin2B  = 
R

sin2C  

[‡h‡nZz †K› ª̀ ’̄ †KvY cwiwa ’̄ †Kv‡Yi wØ¸Y| ] 

ev, 
P

2sinA cosA  = 
Q

2sinB cosB  = 
R

2sinC cosC  

A

B C

Q
O

R

P

 

KY©: 7.7.8 

ev,  
P

a
R' 



b2+c2-a2

2bc

  = 
Q

b
R' 



c2+a2-b2

2ca

  = 
R

c
R' 



a2+b2-c2

2ab

     

[wÎfz‡Ri ag© n‡Z cvBÑ  
a

sinA  = 
b

sinB  = 
c

sinC =R ©  Ges, cosA = 
b2+c2-a2

2bc  , cosB = 
c2+a2−b2

2ca
 , 

cosC = 
a
2
+b

2
-c
2

2ab
  ] 

ev,  
P

a2(b2+c2-a2)
  = 

Q
b2(c2+a2-b2)

  = 
R

c2(a2+b2-c2)
  

ev,  
P

1

c2
+
1

b2
-
a2

b2c2

  = 
Q

1

a2
 + 

1

c2
 - 

b2

a2c2

  = 
R

1

b2
 + 

1

a2
 - 

c2

a2b2

      [ ni‡K a2b2c2 Øviv fvM K‡i] 

 

D`vniY 6 t  ∆ABC Gi AšÍ:†K› ª̀ I| IA, IB, IC eivei wµqviZ P, Q, R ejÎq mvg¨ve ’̄vq Av‡Q| cÖgvY 
Kiyb †h, 

(i) 
P

cos
A
2

  = 
Q

cos
B
2

  = 
R

cos
C
2
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(ii) 
P2

a(b+c-a)  = 
Q2

b(c+a-b)  = 
R2

c(a+b-c)  

 

mgvavb t 

∆ABC Gi AšÍ:†K› ª̀ I| IA, IB, IC eivei wµqviZ P, Q, R 
ejÎq mvg¨ve ’̄vq Av‡Q|  

†h‡nZz IA, IB, IC Øviv �A, �B, �C †K mgwØLwÛZ Kiv 
n‡q‡Q| 
myZivs jvwgi m~Î n‡Z cvBÑ 

P

sin�BIC
  = 

Q

sin�CIA
  = 

R

sin�AIB
  

 

A

B C

Q

R

P

I

 

KY©: 7.7.9 

 

 ev, 
P

sin








π−



B

2
+
C
2

   = 
Q

sin








π−



C

2
+
A
2

  = 
R

sin








π−



A

2
+
B
2

  

 ev, 
P

sin



B

2
+
C
2

   = 
Q

sin



C

2
+
A
2

  = 
R

sin



A

2
+
B
2

  

 ev, 
P

sin






π−
Α

2

  = 
P

sin



π−

B
2

  = 
P

sin



π−

C
2

  

 ev,  
P

cos
A
2

  = 
Q

cos
B
2

  = 
R

cos
C
2

  

 ev, 
P2

cos2
A
2

  = 
Q2

cos2
B
2

  = 
R2

cos2
C
2

  

 ev,  
P2

1

2( )1+cosA
  = 

Q2

1

2( )1 +cosB
  = 

R2

1

2( )1+cosC
  

 ev,  
P2

1+cosA  = 
Q2

1+cosB  = 
R2

1+cosC  

 ev,  
P2

1+
b2+c2-a2

2bc

  =  
Q2

1+
c2+a2-b2

2ca

  = 
R2

1+
a2+b2-c2

2ab

  

 ev,  
P2

2bc+b2+c2-a2

2bc

  =  
Q2

2ca+c2+a2-b2

2ca

  = 
R2

2ab+a2+b2-c2

2ab
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 ev,  
P2

(b+c)2-a2

2bc

  =  
Q2

(c+a)2-b2

2ca

 = 
R2

(a+b)2-c2

2ab

  

 ev,  
P2

(a+b+c)
(b+c-a)
2bc

  = 
Q2

(a+b+c)
(c+a-b)
2ca

  = 
R2

(a+b+c)
(a+b-c)
2ab

  

 ev,  
P2

a(b+c-a)  = 
Q2

b(c+a-b)  = 
R2

c(a+b-c)  

 
 

D`vniY 7 : W IR‡bi mylg `Û AB †K A we› ỳ‡Z Aew ’̄Z  Kâvi mvnv‡h¨ AvUKv‡bv Av‡Q hv Nyiv‡bv 
hvq| Abyf‚wg‡Ki mv‡_ α †Kv‡Y `ÛwU gm„b Dj¦¤̂ Z‡j †Vm w`qv mvg¨ve ’̄vq Av‡Q| †`Lvb †h, KâvwUi 

cÖwZwµqv = W
1

4
 cot2α+1  Ges cÖwZwµqvi w`K wbY©q Kiyb|  

 

mgvavb : g‡b Kiyb, †`qvj BC, AB `Û Ges AC 
f‚-mgZj| †`qv‡ji cÖwZwµqv R Gi j¤̂ w`‡K OB 
eivei, Kâvi cÖwZwµqv S, AO eivei wµqvkxj|  
†h‡nZz `ÛwU mvg¨ve ’̄vq Av‡Q, Kv‡RB `‡Ûi IRb 
W, O Gi ga¨w`‡q OGM eivei wµqvkxj| aiyb, 
Kâvi cÖwZwµqv ej S, AC Gi mv‡_ θ †KvY Drcbœ 
K‡i|  
myZivs jvwgi m~Î n‡Z cvBÑ 

S
sin90°

  = 
W

sin(180°-θ)
  = 

R

sin(90°+θ)
  

R

G

O θ
B

A

α

θ

S

M

W

C

 

wPÎ: 7.7.10 

∴ S= 
W

sinθ
  = Wcosecθ 

GLb cosecθ = 
AO
OM  

 = 
OM2+AM2

OM2   

 = 1+



 

AM
OM

2
  

 = 1+



2 

AC
BC

2
  

 = 1+
1

4
cot2α  

∴ S =W
1

4
 cot2α+1   
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 Avevi, tanθ = 
OM
AM  = 

BC
1

2
AC

    [GM || BC, ∴ AM = 
1
2  AC ‡hLv‡b G, AB Gi ga¨we› ỳ| ] 

 = 2 
BC
AC  = 2tanα 

∴ θ = tan-1(2tanα) 
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 AbykxjbxÑ7.1 

1. ∆ABC Gi mgZ‡j O GKwU we› ỳ| P,E,F h_vµ‡g BC, CA I AB Gi ga¨we› ỳ| †`Lvb †h, ∅
DO

 , 

∅
OF

 , ∅
OE

  ej wZbwUi jwä ∅
OA

  

2. ∆ABC Gi BC Gi Dci †h †Kvb GKwU we› ỳ P| ∆ABC Gi evB‡i Q Aci GKwU we› ỳ| ∅
AP

  + 

∅
PB

  + ∅
PC

  =  ∅
PQ

  n‡j ‡`Lvb ‡h, ∅
AB

  = ∅
CQ

 | 

3. 
∅
OA

 , ∅
OB

 , ∅
OC

  ej¸‡jv O we› ỳ‡Z wµqvkxj| ∆ABC Gi fi‡K› ª̀ G n‡j †`Lvb †h, ej¸‡jvi jwä 

3
∅
OG

 | 

4. ABCD mvgvšÍwi‡Ki DC Gi ga¨we› ỳ E| †`Lvb †h, ∅
AB

 , ∅
AC

  Ges 2∅
AE

  Gi jwä 3∅
AC

 . 

5. ABCD GKwU eM©‡¶Î| P gv‡bi PvwiwU ej AB, CB, AD, DC eivei wµqviZ _vK‡j G‡`i jwäi 
gvb I w`K wbY©q Kiyb|  

6. ABCD PZzfz©‡Ri BC I AD evûØ‡qi ga¨we› ỳ h_vµ‡g E I F| ∅
AB

  I ∅
DC

  ejØq †Kvb GK 

we› ỳ‡Z Kvh©iZ n‡j †`Lvb †h, jwä ∅
2FE

  n‡e|  

7. ABCDE GKwU mylg cÂfzR| †`Lvb †h, ∅
AB

 , ∅
AC

 , ∅
AE

 , ∅
BC

 , ∅
DC

  I ∅
ED

  Gi jwä ∅
3AC

  n‡e|  

8. O ‡K› ª̀ wewkó GKwU e„‡Ëi ỳwU R¨v AB I CD ci¯úi j¤̂fv‡e P we› ỳ‡Z †Q` K‡i| †`Lvb †h, 
∅
PA

 , ∅
PB

 , ∅
PC

   I ∅
PD

  e‡ji jwä ∅
2PO

 . 

9. AB I CD †Kvb e„‡Ëi ỳwU R¨v mgvb I mgvšÍivj| P we› ỳ A I B n‡Z mg ~̀ieZx© cwiwa ’̄ we› ỳ| 
cÖgvY Kiyb †h, P we› ỳ‡Z wµqvkxj PA, PB, PC, PD Øviv w`‡K I gv‡b wb‡ ©̀wkZ ej¸‡jvi jwä 
aªyeK|  

10. ỳwU e‡ji gvb 24 cvDÛ-IRb I 7 cvDÛ-IRb ci¯úi j¤̂fv‡e wµqvkxj| G‡`i jwä wbY©q Kiyb|  
11. ỳwU e‡ji gvb 24 cvDÛ-IRb I 16 cvDÛ-IRb; G‡`i e„nËg I ¶z ª̀Zg jwä wbY©q Kiyb| 
12. wbw ©̀ó †iLv eivei Kvh©iZ 3P I 2P ej ỳwUi jwä R| hw` cÖ_g e‡ji gvb wØ¸Y Kiv nq; Z‡e 

jwäwUI wØ¸Y nq| ej ỳwUi ga¨eZx© †KvY wbY©q Kiyb|  

13. 2P I P gv‡bi ỳwU ej GKB we› ỳ‡Z ci¯úi α †Kv‡Y wµqviZ Av‡Q| hw` 4P I (P+12) cwigvY 
ej h_vµ‡g 1g I 2q e‡ji wµqv‡iLv eivei Kvh©iZ nq, ZeyI G‡`i jwäi w`K AcwiewZ©Z 
_v‡K| P e‡ji gvb wbY©q Kiyb|  

14. ci¯úi 60° †Kv‡Y AvbZ wµqv‡iLv eivei Kvh©iZ P I Q e‡ji jwä R| cÖgvY Kiyb †h, 2Q+P = 
4R2-3P2  

15. ỳwU Amgvb e‡ji ga¨eZx© †KvY 135°, hw` jwä ¶z ª̀Zi e‡ji mgvb nq Z‡e †`Lvb †h, ej ỳwUi 



���� �� ��  

  . 

���	
-�                                                                                                                                                                         ���� # 243 

AbycvZ 2  t 1. 
16. ‡Kvb GKwU wbw ©̀ó we› ỳ‡Z ỳwU wbw ©̀ó †iLv eivei wµqviZ P Ges Q e‡ji jwä R| GKB †iLv 

eivei wµqviZ 2PGes Q e‡ji jwä 2R| GKB we› ỳ‡Z m¤ú~iK †Kv‡Y wµqviZ P I 2Q e‡ji jwä 
2R n‡j †`Lvb †h, 5P2=15Q2=6R2. 

17. ‡Kvb we› ỳ‡Z wµqvkxj ỳwU e‡ji jwäi gvb G‡`i GKwU e‡ji GK Z…Zxqvsk Ges Aci e‡ji Dci 
j¤̂| cÖgvY Kiyb cÖ`Ë ej ỳwUi AbycvZ 3t2 2  

18. P,Q ejØq I G‡`i jwä R, O we› ỳ‡Z wµqv K‡i| hw` †Kvb GKwU †f`K P,Q,R Gi wµqv‡iLv‡K 

AvovAvwofv‡e h_vµ‡g L,M,N we› ỳ‡Z †Q` K‡i Z‡e †`Lvb †h, 
P
OL  + 

Q
OM  = 

R
ON  

19. ∆ABC Gi BC, CA, AB evû wZbwUi mgvšÍivj †iLv eivei P gv‡bi wZbwU mgvb ej †Kvb GKwU 
we› ỳ‡Z wµqviZ Av‡Q| cÖgvY Kiyb †h, G‡`i jwä R = P 3 - 2cosA - 2cosB-2cosC  

20. R-S, R, R+S ejÎq GKwU mgevû wÎfz‡Ri evû¸‡jvi mgvšÍivj eivei GKB µg Abyhvqx †Kvb 
we› ỳ‡Z wµqvkxj, G‡`i jwäi gvb I w`K wbY©q Kiyb|  

21. 2 cvDÛ-IRb, 4 cvDÛ-IRb I 6 cvDÛ-IRb wZbwU ej wbw ©̀ó †iLv eivei †Kvb GKwU we› ỳ‡Z 
wµqvkxj| ej¸‡jvi wµqv‡iLv ci¯úi 120° †Kv‡Y AvbZ n‡j, G‡`i jwäi gvb I jwäwU cÖ_g 
e‡ji wµqv‡iLvi mv‡_ †h †KvY Drcbœ K‡i Zv wbY©q Kiyb|  

22. GKwU mylg lofz‡Ri †Kvb †KŠwYK we› ỳ‡Z wecixZ †KvY¸‡jvi w`‡K h_vµ‡g 2, 3 , 5, 3  Ges 2 
cvDÛ-IRb cwigv‡Yi ej wµqv K‡i| G‡`i jwäi gvb I w`K wbY©q Kiyb|   

23. ∆ABC Gi Af¨šÍ‡i O GKwU we› ỳ| ∅OA , 
∅
OB , 

∅
OC  ejmg~n mvg¨ve ’̄vq _vK‡j cÖgvY Kiyb †h, O 

we› ỳwU ∆ABC Gi ga¨gvÎ‡qi †Q`we› ỳ| 

24. ∆ABC PZzfz©‡Ri KY©Ø‡qi ga¨we› ỳi ms‡hvRK †iLv G †Z mgwØLwÛZ nq| †`Lvbe †h,∅
GA

 , ∅
GB

 , 

∅
GC

 , ∅
GD

  ej¸‡jv mvg¨ve ’̄vq Av‡Q|  

25. ∆ABC Gi BC, CA I AB evûi ga¨we› ỳ h_vµ‡g D, E, F| cÖgvY Kiyb †h, ∅
AD

 , ∅
BE

   I ∅
CF

  

ejÎq GKwU e Í̄zKYvi Dci Kvh©iZ _vK‡j Zv mvg¨ve ’̄vq _vK‡e|  

26. GKwU e„‡Ëi cwiwai Dci P †h †Kvb we› ỳ| AB  I DC ỳwU mgvb I mgvšÍivj R¨v| †`Lvb †h, ∅
PA

 , 

∅
BP

 , ∅
PC

 , ∅
DP

  ej¸‡jv mvg¨ve ’̄vq _vK‡e|  

27. 1t 2t 3 Abycv‡Zi wZbwU ej †Kvb Ae ’̄v‡b GKwU e Í̄z‡K mvg¨ve ’̄vq ivL‡Z cv‡i Zv wbY©q Kiyb|  
28. †Kvb wÎfz‡Ri Af¨šÍi ’̄ w`‡K †Kvb we› ỳ n‡Z Zvi evû¸‡jvi Dci j¤̂ eivei wµqviZ wZbwU ej 

mvg¨ve ’̄vq _vK‡j, cÖgvY Kiyb †h, cÖ`Ë ejmg~n Abyl½x evûi ˆ`‡N©¨i mgvbycvwZK|  
29. 31 BwÂ j¤̂v GKwU Zv‡ii ỳB cÖvšÍ 25 BwÂ ~̀‡i GKZjxq ỳwU we› ỳ‡Z hy³| ZviwUi GKcÖvšÍ n‡Z 7 

BwÂ ~̀‡i 5 cvDÛ-IRb ej Szjv‡bv n‡j Zv‡ii ỳwU As‡ki Uv‡bi cwigvY wbY©q Kiyb|  
30. W IRb wewkó GKwU gm„Y AvswU GKwU iwki Dci w`‡q Aev‡a PjvPj Ki‡Z cv‡i| ivwkwUi cÖvšÍØq 

GKB Abyf‚wgK †iLvq A I B we› ỳ‡Z euvav Av‡Q| hw` AB=2d, iwki ˆ`N©¨ 2l nq Zvn‡j †`Lvb †h, 
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mvg¨ve ’̄vq iwk‡Z Uv‡bi cwigvY = 
Wl

2l2−d2
  

31. GKB Abyf‚wgK †iLvq A I B we› ỳ‡Z ACB m~Zvi cÖvšÍØq euvav Av‡Q| Gi C we› ỳ‡Z GKwU IRb W 

euvav Av‡Q| cÖgvY Kiyb †h, CA As‡ki Uvb T= 
Wb
4CA  (c

2+a2-b2)  †hLv‡b BC, CA I AB Gi ˆ`N©¨ 

a, b, c I ∆ABC Gi †¶Îdj ∆. 
32. OA, OB I OC †Kvb mgZ‡j mgvb ˆ`N©¨ wewkó wZbwU mij‡iLv Ges Giv O we› ỳMvgx †Kvb 

mij‡iLvi GKB cv‡k¦© bq, P, Q, R ej wZbwU h_vµ‡g cÖ`Ë mij‡iLv eivei Ggbfv‡e wµqvkxj 

†hb,  
P

∆OBC
  = 

Q

∆OCA
  = 

R

∆OAB
  | cÖgvY Kiyb †h, P,Q,R ej¸‡jv mvg¨ve ’̄vq Av‡Q|  

33. GKwU †njv‡bv Z‡ji Dci W IR‡bi GKwU e Í̄z m~w ’̄Z Av‡Q| GKwU Abyf‚wgK ej Ges Zj eivei 
GKwU ej c„_Kfv‡e Z‡ji Dci e Í̄zwU‡K myw ’̄Z iv‡L| hw` Z‡ji cÖwZwµqv h_vµ‡g R I R' nq 
Z‡e †`Lvb †h, RR'=W2 

34. 3 cvDÛ-IR‡bi GKwU e Í̄z GKwU gm„Y †Mvj‡Ki Dci A we› ỳ‡Z myw ’̄Z Av‡Q| †MvjKwUi †K› ª̀ O 
Gi Lvov Dc‡i Aew ’̄Z †Kvb we› ỳ C n‡Z Gi e¨vmv‡a©i mgvb ˆ`N©¨ wewkó GKwU iwk Øviv e Í̄zwU 
mshy³| †Mvj‡Ki e¨vmva©=r Ges CO= r 3  n‡j iwki Uvb wbY©q Kiyb| 

35. f‚mgZ‡ji mv‡_ α,β †Kv‡Y AvbZ ỳwU gm„Y mgZj f‚Z‡ji GKwU †iLvi ci¯úi †Q` K‡i Ges 
Giv G‡`i mvaviY †Q`K †iLvMvgx Dj|¤̂ Z‡ji ỳB cv‡k¦© Av‡Q| W IR‡bi GKwU †MvjK Zj ỳwUi 
g‡a¨ ’̄vwcZ n‡j, mvg¨ve ’̄vq ZjØ‡qi Dci Pv‡ci cwigvY wbY©q Kiyb|  

36. f‚wgi mv‡_ α †Kv‡Y AvbZ GKwU gm„Y Z‡ji Dci GKwU e Í̄z -Dj ‡¤̂i mv‡_ γ †Kv‡Y AvbZ GKwU 
iwki mvnv‡h¨ myw ’̄Z Av‡Q| Z‡ji bwZ β n‡j Ges (β>α) Ges -Dj ‡¤̂i mv‡_ iwki AvbwZ 
AcwiewZ©Z _vK‡j e Í̄z‡K w ’̄wZkxj ivL‡Z iwki Uvb wØ¸Y Ki‡Z nq| †`Lvb †h, cotα - cotγ = 
2cotβ 
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 DËigvjv  
Abykxjbx-7.1 

10. 25 cvDÛ-IRb 11.  40 cvDÛ-IRb, 4 cvDÛ-IRb| 12. 120°  

13. 12 cvDÛ-IRb 20.  jwä 3  S, R-S Gi mv‡_ 210 ° †Kvb Drcbœ K‡i| 

21. jwä 2 3 , 210 °  22. 10 cvDÛ-IRb , wecixZ kx‡l©i w`‡K| 

27. cÖ_g wØZxq ej GKB †iLvq Z…Zxq e‡ji wecixZ w`‡K|  

29. 4
4

5
  cvDÛ I 1

3

5
  cvDÛ   34. 3  cvDÛ-IRb  

35. Error!, Error! 
 

 


