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wPÎmn we›`yi j¤̂ 

Awf‡ÿ‡ci msÁv 

wjL‡Z  

 

we›`yi j¤^ Awf‡ÿc t †Kv‡bv wbw`©ó mij‡iLvi Ici †Kv‡bv we›`yi j¤^ Awf‡ÿc ej‡Z †mB we›`y 

†_‡K D³ wbw ©̀ó †iLvi Ici Aw¼Z j†¤̂i cv`we›`y‡K eySvq| 

                                                                     P 

                                                              
 

 

                                                        X           P        Y 
g‡b Kwi XY GKwU wbw`©ó mij‡iLv Ges P †h‡Kv‡bv we› ỳ| P we›`y †_‡K XY †iLvi Ici Aw¼Z 

j¤̂ PP Ges GB j‡¤̂i cv`we›`y P|   myZivs P we›`y XY †iLvi Ici P we› ỳi j¤^ Awf‡ÿc|  
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we›`yi j¤^ 

Awf‡ÿ‡ci msÁv 

wjL‡Z/ mwVK wPÎ 

AvuK‡Z 

we›`yi j¤^ Awf‡ÿc t †Kv‡bv wbw`©ó mij‡iLvi Ici †Kv‡bv we›`yi j¤^ Awf‡ÿc ej‡Z †mB we›`y 

†_‡K D³ wbw ©̀ó †iLvi Ici Aw¼Z j†¤̂i cv`we›`y‡K eySvq| 
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wÎfz‡Ri cwi‡K› ª̀, 

fi‡K›`ª I j¤̂we›`y 

mg‡iL cÖgvY 

Ki‡Z 

 cÖkœ ÎæwUc~Y© _vKvq wb‡¤œi †h‡Kv‡bv Dcv‡q cÖgvY Ki‡j c~Y© b¤^icv‡e| 

 

Avgiv Rvwb, ‡h†Kv‡bv wÎfy‡Ri cwi‡K› ª̀ , fi‡K›`ª I j¤̂we›`y mg‡iL| 

      ‡h‡nZz ABC Gi  cwi‡K›`ª S ,  fi‡K›`ª G ª  Ges j¤^wwe›`y O ª | 

   myZivs S , G Ges O we›`y wZbwU mg‡iL| 

 

A_ev, 

 

ABCGi j¤^ we›`y O, cwi‡K›`ª S Ges fi‡K›`ª G ª| cÖgvY Ki‡Z n‡e †h S , G Ges O we›`y 

wZbwU mg‡iL| 

cÖgvY t G we›`y fi‡K›`ª bv n‡j a‡i wbB, G we›`y AP ga¨gvi Ici Ab¨ GKwU we›`y| 

 ABC Gi j¤^ we›`y O †_‡K A kx‡l©i `~iZ¡ OA Ges cwi‡K›`ª S †_‡K A kx‡li© wecixZ evû 

BC Gi `~iZ¡ SP|  OA = 2SP................................... (1) 

GLb †h‡nZz AD I SP DfqB BC Gi Ici j¤̂, †m‡nZz AD || SP. 

GLb AD || SP Ges AP G‡`i †Q`K| 

PAD = APS [GKvšÍi †KvY] A_©vr, OAG = SPG 

GLb AGO Ges PGS Gi g‡a¨ 

AGO = PGS [wecªZwc †KvY] 

OAG = SPG [GKvšÍi †KvY] 

Aewkó AOG = Aewkó PSG 

AGO Ges PGS m`„k ‡KvYx| myZivs, 

SP

OA

GP

AG
   ev, 

SP

SP2

GP

AG
 [(1)bs n‡Z] 

ev, 

1

2

GP

AG
   AG : GP = 2 : 1A_©vr G we›`y AP ga¨gv‡K 2 : 1 Abycv‡Z wef³ K‡i‡Q| 

G we›`y ABC Gi fi‡K›`ª|  myZivs S , G Ges O we›`y wZbwU mg‡iL| (cÖgvwYZ) 

A_ev,  

cvV¨cy¯Í‡Ki g‡Zv wj‡L cªgvY Ki‡jI c~Y© b¤̂i cv‡e| 

 

3  Avgiv Rvwb, †h†Kv‡bv wÎfy‡Ri cwi‡K› ª̀ , fi‡K›`ª I j¤̂we›`y mg‡iL| 



‡h‡Kv‡bv wÎfy‡Ri 

cwi‡K› ª̀ , fi‡K›`ª 

I j¤̂we›`y mg‡iL-

cÖwZÁvwU wjL‡Z 

 A_ev, 

`yBwU m`„k†KvYx 

wÎfz‡Ri Abyiƒc 

evû¸‡jvi g‡a¨ 

m¤úK© wbY©q Ki‡Z 
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S , G Ges O we›`y wZbwU mg‡iL| 

cÖgvY t G we›`y fi‡K›`ª bv n‡j a‡i wbB, G we›`y AP ga¨gvi Ici Ab¨ GKwU we›`y| 

 ABC Gi j¤^ we›`y O †_‡K A kx‡l©i `~iZ¡ OA Ges cwi‡K›`ª S †_‡K A kx‡li© wecixZ evû 

BC Gi `~iZ¡ SP|   OA = 2SP................................... (1) 

GLb †h‡nZz AD I SP DfqB BC Gi Ici j¤̂, †m‡nZz AD || SP. 

GLb AD || SP Ges AP G‡`i †Q`K| 

PAD = APS [GKvšÍi †KvY]  A_©vr, OAG = SPG 

GLb AGO Ges PGS Gi g‡a¨ 

AGO = PGS [wecªZwc †KvY] 

OAG = SPG [GKvšÍi †KvY] 

Aewkó AOG = Aewkó PSG   AGO Ges PGS m`„k ‡KvYx|  myZivs, 
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AGO Ges PGS 

m`„k‡KvYx cÖgvY 

Ki‡Z 

 

 

ABCGi j¤^ we›`y O, cwi‡K›`ª S Ges fi‡K›`ª G ª| cÖgvY Ki‡Z n‡e †h  

S , G Ges O we›`y wZbwU mg‡iL| 

cÖgvY t G we›`y fi‡K›`ª bv n‡j a‡i wbB, G we›`y AP ga¨gvi Ici Ab¨ GKwU we›`y| 

 ABC Gi j¤^ we›`y O †_‡K A kx‡l©i `~iZ¡ OA Ges cwi‡K›`ª S †_‡K A kx‡li© wecixZ evû 

BC Gi `~iZ¡ SP|  OA = 2SP................................... (1) 

GLb †h‡nZz AD I SP DfqB BC Gi Ici j¤̂, †m‡nZz AD || SP. 

GLb AD || SP Ges AP G‡`i †Q`K| PAD = APS [GKvšÍi †KvY] 

A_©vr, OAG = SPG 

GLb AGO Ges PGS Gi g‡a¨ 

AGO = PGS [wecªZwc †KvY] 

OAG = SPG [GKvšÍi †KvY] 

Aewkó AOG = Aewkó PSG      AGO Ges PGS m`„k ‡KvYx| 
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cÖgvY t G we›`y fi‡K›`ª bv n‡j a‡i wbB, G we›`y AP ga¨gvi Ici Ab¨ GKwU we›`y| 
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 wPÎmn we›`yi 

Ae¯’vb †f±‡ii 

msÁv wjL‡Z  

 

Ae¯’vb †f±i t mgZj¯’ †Kv‡bv wbw`©ó we›`y O mv‡c‡ÿ H mgZ‡ji †h†Kv‡bv P we› ỳi Ae¯’vb 


OP Øviv wbw`©ó Kiv hvq|  

 

OP †K O we›`y mv‡c‡ÿ P we› ỳi Ae¯’vb †f±i ejv nq| 

1 

we›`yi Ae ’̄vb  

†f± ii msÁv wjL‡Z  

/ mwVK wPÎ AvuK‡Z 

 

Ae¯’vb †f±i t mgZj¯’ †Kv‡bv wbw`©ó we›`y O mv‡c‡ÿ H mgZ‡ji †h†Kv‡bv P we›`yi Ae¯’vb 


OP Øviv wbw`©ó Kiv hvq| 


OP †K O we›`y mv‡c‡ÿ P we›`yi Ae¯’vb †f±i ejv nq| 

A_ev, 
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‡f±‡ii gva¨‡g 

QR
2

1
MN  cÖgvY 

Ki‡Z 

   

PQR G PQ I PR Gi ga¨we›`y h_vµ‡g M I N| 

M, N  †hvM Kwi| cÖgvY Ki‡Z n‡e †h, QR
2

1
MN   

cÖgvY t †f±i we‡qv‡Mi wÎfzRwewa Abymv‡i, 

PMPNMN


 ...... (i)
.
Ges   PQPRQR


 ...... (ii) 

wKš‘ PNPR 2


 Ges PMPQ 2



[
PQ I PR Gi ga¨we›`y h_vµ‡g M I N] 

PMPNMN


 n‡Z cvB 

    

PQPR
2
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1
 QRMN

2
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      QR
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‡f±‡ii gva¨‡g 

QR
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

 2  I 

PMPQ 2
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 wbY©q 

Ki‡Z 

 

 

PQR G PQ I PR Gi ga¨we›`y h_vµ‡g M I N| 

M, N  †hvM Kwi| cÖgvY Ki‡Z n‡e †h, QR
2

1
MN   

cÖgvY t †f±i we‡qv‡Mi wÎfzRwewa Abymv‡i, 

PMPNMN


 ...... (i)
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Ges   PQPRQR
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 ...... (ii)
 

wKš‘ PNPR 2


 Ges PMPQ 2
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
[
PQ I PR Gi ga¨we›`y h_vµ‡g M I N] 
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‡f±‡ii wPwýZ 

wPÎmn †f±i 

we‡qv‡Mi wÎfzRwewa 

cÖ‡qvM Ki‡Z 

 

PQR G PQ I PR Gi ga¨we›`y h_vµ‡g M I N| 

M, N  †hvM Kwi| cÖgvY Ki‡Z n‡e †h, QR
2

1
MN   

cÖgvY t†f±i we‡qv‡Mi wÎfzRwewa Abymv‡i, PMPNMN
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 ...... (ii) 
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‡f±‡ii gva¨‡g

 MNQRDE 
2

1

cÖgvY Ki‡Z 

 

QRNM UªvwcwRqv‡gi QR I  MN mgvšÍivj evû Ges QN I MR K‡Y©i ga¨we›`y h_vµ‡g        

D I E| cÖgvY Ki‡Z n‡e †h,  MNQRDE 
2

1
 

cÖgvY tawi,‡Kv‡bv wbw ©̀ó we›`yi mv‡c‡ÿ  Q, R, N, M we› ỳi Ae¯’vb †f±i h_vµ‡g q, r, n, m. 

qrQR 


  I   mnMN 


 

D we›`yi Ae¯’vb †f±i  nq
2

1


  

I  E we›`yi Ae¯’vb †f±i  mr
2

1
  

    nq
2

1
mr

2

1
DE 
     mnqr 

2

1
 

   










MNQRDE

2

1
GLb, 











MNQRDE

2

1
  MNQR

2

1
DE   [ 

cÖgvwYZ] 

3 

‡f±‡ii gva¨‡g

 MNQRDE 
2

1

cÖgvY Kivi Rb¨ D 

I E we›`yi Ae¯’vb 

†f±i wbY©q Ki‡Z 

 

QRNM UªvwcwRqv‡gi QR I  MN mgvšÍivj evû Ges QN I MR K‡Y©i ga¨we›`y h_vµ‡g        

D I E| cÖgvY Ki‡Z n‡e †h,  MNQRDE 
2

1
 

cÖgvY t awi,‡Kv‡bv wbw`©ó we›`yi mv‡c‡ÿ  Q, R, N, M we›`yi Ae¯’vb †f±i h_vµ‡g q, r, n, 

m. 

qrQR 


 I mnMN 


 

D we›`yi Ae¯’vb †f±i  nq
2

1


  

I  E we›`yi Ae¯’vb †f±i  mr
2

1
  



2 

‡f±‡ii gva¨‡g

 MNQRDE 
2

1

cÖgvY Kivi Rb¨   

qrQR 


  I   

mnMN 


wbY©q 

Ki‡Z 

 

QRNM UªvwcwRqv‡gi QR I  MN mgvšÍivj evû Ges QN I MR K‡Y©i ga¨we›`y h_vµ‡g        

D I E| cÖgvY Ki‡Z n‡e †h,  MNQRDE 
2

1
 

cÖgvY t 

 awi,‡Kv‡bv wbw ©̀ó we›`yi mv‡c‡ÿ  Q, R, N, M we›`yi Ae¯’vb †f±i h_vµ‡g q, r, n, m. 

qrQR 


  I   mnMN 


 

1 

‡f±‡ii wPýmn wPÎ 

AvuK‡Z 

 

 
 

6bs cÖ‡kœi DËi 

 

cÖkœ bs `ÿZv b¤^i wkÿv_©xiv cvi‡e cÖZ¨vwkZ DË‡ii bgybv 

6 K mnR 

2 

wPÎmn ˆbKZjxq 

†iLvi AšÍM©Z 

†Kv‡Yi msÁv 

wjL‡Z 

‰bKZjxh †iLvi AšÍM©Z †KvYt `yBwU ˆbKZjxq †iLvi AšÍM©Z †KvY Zv‡`i †h‡Kv‡bv GKwU I 

Zvi Dci¯’ †Kv‡bv we›`y †_‡K Aw¼Z AciwUi mgvšÍivj †iLvi AšÍM©Z †Kv‡Yi mgvb| A_ev, 

`yBwU ˆbKZjxq †iLvi cÖ‡Z¨‡Ki mgvšÍivj `yBwU †iLv †Kv‡bv we›`y‡Z A¼b Ki‡j H we› ỳ‡Z 

Drcbœ †Kv‡Yi cwigvY ˆbKZjxq †iLvØ‡qi AšÍM©Z †Kv‡Yi mgvb| 

 

wP‡Î, AB I CD `yBwU ˆbKZjxq †iLv| †h‡Kv‡bv  O we›`y‡Z AB I CD Gi mgvšÍivj h_vµ‡g 

OP I OQ ‡iLvØq A¼b Ki‡j POQ B AB I CD Gi AšÍM©Z †KvY wb‡ ©̀k Ki‡e| 

1 

ˆbKZjxq †iLvi 

AšÍM©Z †Kv‡Yi 

msÁv wjL‡Z 

/  

mwVK wPÎ AvuK‡Z 

‰bKZjxh †iLvi AšÍM©Z †KvYt `yBwU ˆbKZjxq †iLvi AšÍM©Z †KvY Zv‡`i †h‡Kv‡bv GKwU I 

Zvi Dci¯’ †Kv‡bv we›`y †_‡K Aw¼Z AciwUi mgvšÍivj †iLvi AšÍM©Z †Kv‡Yi mgvb|  

A_ev, `yBwU ˆbKZjxq †iLvi cÖ‡Z¨‡Ki mgvšÍivj `yBwU †iLv †Kv‡bv we›`y‡Z A¼b Ki‡j H 

we›`y‡Z Drcbœ †Kv‡Yi cwigvY ˆbKZjxq †iLvØ‡qi AšÍM©Z †Kv‡Yi mgvb| 

A_ev, 

 

6 L ga¨g 4 

 `yBwU mgxKi‡Yi  

XvjØ‡qi ¸Ydj I 

†jLwPÎ A¼b K‡i 

mij‡iLvØq 

ci¯ú‡ii j¤̂ 

cÖgvY Ki‡Z 

 

(i) bs mgxKiYt  5x + 4y  20 = 0   ev, 4y = 5x + 20 

ev, y =  5
4

5
x  ev, y = m1x + c  †hLv‡b, m1= 

4

5
 

(ii) bs mgxKiY t  4x – 5y = 20  ev, 5y = 4x – 20 

ev, y = 4
5

4
x ev, 

  
y = m2x + c  †hLv‡b,m2=

5

4
 

XvjØ‡qi ¸Ydj, m1m2 = 
4

5


5

4
= 1 

 myZivs mij‡iLv ỳBwU ci¯úi j¤̂| 

 

 



‡jLwP‡Îi gva¨‡g mZ¨Zv hvPvB:  

 

5x + 4y  20 = 0 ev, 1
54


yx

   

 
‡iLvwU x I y Aÿ‡K h_vµ‡g A (4, 0) Ges B(0,5) we›`y‡Z †Q` K‡i| 

Avevi, 4x 5y + 20 = 0 

ev, 1
45




yx  hv x I y Aÿ‡K h_vµ‡g C (5, 0) Ges D(0,4) we›`y‡Z †Q` K‡i| 

A,B Ges C,D ‡hvM K‡i AB Ges CD ‡iLv cvIqv †Mj| †jLwPÎ †_‡K †`Lv hvq †h, AB 

Ges CD ‡iLv ci¯ú‡ii Dci j¤̂| 

3 

`yBwU mgxKi‡Yi 

XvjØ‡qi ¸Ydj  

wbY©q K‡i 

mij‡iLvØq 

ci¯ú‡ii j¤̂ 

cÖgvY Ki‡Z 

 

 

i) bs mgxKiYt  5x + 4y  20 = 0   ev, 4y = 5x + 20 

ev, y =  5
4

5
x  ev, y = m1x + c  †hLv‡b, m1= 

4

5
 

(ii) bs mgxKiY t  4x – 5y = 20  ev, 5y = 4x – 20 

ev, y = 4
5

4
x ev, 

  
y = m2x + c  †hLv‡b,m2=

5

4
 

XvjØ‡qi ¸Ydj, m1m2 = 
4

5


5

4
= 1 myZivs mij‡iLv ỳBwU ci¯úi j¤̂| 

 

 

 

 

2 

 

 

`yBwU mgxKi‡Yi  

XvjØ‡qi ¸Ydj, 

m1m2 = 1 wbY©q 

Ki‡Z  

/ †jLwP‡Îi gva¨‡g 

mZ¨Zv hvPvB Ki‡Z 

(i) bs mgxKiYt 

5x + 4y  20 = 0   ev, 4y = 5x + 20ev, y =  5
4

5
x   ev, y = m1x + c  †hLv‡b, m1= 

4

5
 

(ii) bs mgxKiY t  

4x – 5y = 20  ev, 5y = 4x – 20  ev, y = 4
5

4
x ev, 

  
y = m2x + c  †hLv‡b,m2=

5

4
 

XvjØ‡qi ¸Ydj, m1m2 = 
4

5


5

4
= 1 

A_ev, 

‡jLwP‡Îi gva¨‡g mZ¨Zv hvPvB:  

 

5x + 4y  20 = 0 ev, 1
54


yx

   

 
‡iLvwU x I y Aÿ‡K h_vµ‡g A (4, 0) Ges B(0,5) we›`y‡Z †Q` K‡i| 

Avevi, 4x 5y + 20 = 0 

ev, 1
45




yx  hv x I y Aÿ‡K h_vµ‡g C (5, 0) Ges D(0,4) we›`y‡Z †Q` K‡i| 

A,B Ges C,D ‡hvM K‡i AB Ges CD ‡iLv cvIqv †Mj| †jLwPÎ †_‡K †`Lv hvq †h, AB 

Ges CD ‡iLv ci¯ú‡ii Dci j¤̂| 



1 

(i) bs mgxKi‡Yi 

Xvj wbY©q  

/ (ii) bsmgxKi‡Yi 

Xvj wbY©q Ki‡Z 

/ `ywU mij‡iLvi 

XvjØ‡qi ¸Ydj -1 

n‡j Zviv ci¯úi 

j¤̂ n‡e wjL‡Z/   

‡jLwPÎ AuvK‡Z 

(i) bs mgxKiYt 

5x + 4y  20 = 0   ev, 4y = 5x + 20 

ev, y =  5
4

5
x  ev, y = m1x + c  †hLv‡b Xvj, m1= 

4

5
 

A_ev, 

 (ii) bs mgxKiY t 

4x – 5y = 20  ev, 5y = 4x – 20 

ev, y = 4
5

4
x ev, 

  
y = m2x + c  †hLv‡b Xvj,m2=

5

4
 

A_ev,    

XvjØ‡qi ¸Ydj, m1m2 = 
4

5


5

4
= 1 

A_ev,    

  

 

6 M KwVb 

4 

(i) bs mij†iLv 

AÿØ‡qi mv‡_ 

  †h wÎfzR MVb 

K‡i 

Zvi †ÿÎdj 10 

eM©GKK cÖgvY 

Ki‡Z 

5x + 4y  20 = 0 ev,  1
54


yx

 
 x I y Aÿ‡K h_vµ‡g A (4, 0) Ges B(0,5) we›`y‡Z †Q` K‡i| g~jwe›`y O(0,0) 

AOB Gi †ÿÎdj = 
0

4

0

0

5

0

0

4

2

1
    eM© GKK 

=     0000020
2

1
  eM© GKK  = 20

2

1
  eM© GKK     = 10 eM© GKK 

 

3 

 (i) bs mij†iLv 

AÿØq‡K 

  †h †h we›`y‡Z 

†Q` K‡i †mB  

we›`y¸‡jv‡K Nwoi 

KuvUvi wecix‡Z 

we‡ePbv K‡i m~‡Î 

¯’vcb K‡i 

wbY©vq‡Ki wbqg 

cÖ‡qvM Ki‡Z 

5x + 4y  20 = 0 

ev, 1
54


yx hv x I y Aÿ‡K h_vµ‡g A (4, 0) Ges B(0,5) we›`y‡Z †Q` K‡i|Ges g~jwe› ỳ 

O(0,0) 

AOB Gi †ÿÎdj = 

0

4

0

0

5

0

0

4

2

1
eM ©GKK 

=     0000020
2

1
  eM©  GKK 

2 

(i) bs mij†iLv 

AÿØq‡K 

  †h †h we›`y‡Z 

†Q` K‡i †mB  

we›`y¸‡jv‡K Nwoi 

KuvUvi wecix‡Z 

we‡ePbv K‡i m~‡Î 

¯’vcb Ki‡Z  

5x + 4y  20 = 0 ev,  1
54


yx

 
 x I y Aÿ‡K h_vµ‡g A (4, 0) Ges B(0,5) we›`y‡Z †Q` K‡i| 

Ges g~jwe›`y O(0,0) 

AOB Gi †ÿÎdj = 
0

4

0

0

5

0

0

4

2

1
eM© GKK  

 

1 

mij †iLv Øviv 

AÿØ‡qi  

†Q` we›`yi ¯’vbv¼ 

wbY©q Ki‡Z 

5x + 4y  20 = 0 ev,  1
54


yx

 
 x I y Aÿ‡K h_vµ‡g A (4, 0) Ges B(0,5) we›`y‡Z †Q` K‡i|

 

 

 

 



7 bs cÖ‡kœi DËi 

 

cÖkœ bs `ÿZv b¤^i wkÿv_x©iv cvi‡e cÖZ¨vwkZ DË‡ii bgybv 

 

 

 

 

 

 

7K 

  

 

2 

 tansec     wbY©q 

Ki‡Z 

‡`Iqv Av‡Q, P  sectan  

Avgiv Rvwb,  

 22 tan1sec       ev, 1tansec 22     

ev, 1)tan)(sectan(sec    ev, 1)tan(sec  P  

ev, 

P

1
tansec    

mnR 

 

 

1 

 tansec     wbY©q  

Kivi Rb¨ 

 22 tan1sec    

cÖ‡qvM Ki‡Z     

 

Avgiv Rvwb,  

 22 tan1sec       ev, 1tansec 22     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

7L 

 

 

 

 

 

 

 

 

 

4 

mwVKfv‡e 

 
cos

1

2
2 


p

p
 

cÖgvY Ki‡Z 
 

‡`qv Av‡Q,  P  sectan     ev,   22
sectan p   [eM© K‡i] 

ev,
 

2

2

cos

1

cos

sin
p













  ev,

 

2

2

cos

1sin
p







 




 ev,

 




2

2

cos

)1(sin  2p  

ev,
 




2

2

sin1

)1(sin



 2p  ev,





sin1

1sin



 2p  ev, 





sin11sin

sin11sin





1

1
2

2





p

p
 

ev, 

sin2

2

1

1
2

2





p

p
   ev, 

sin

1

1

1
2

2





p

p
     ev, sin

1

1
2

2





p

p
            

  ev, 2sin
22

22

)1(

)1(





p

p
    ev, 2cos1

22

22

)1(

)1(





p

p
   

 ev, 2cos
22

22

)1(

)1(
1





p

p
      ev, 2cos

22

2222

)1(

)1()1(






p

pp
                        

ev, 2cos
22

2

)1(

4



p

p
      cos

1

2
2 


p

p
 
  [proved.] 

 

ga¨g 

 

 

 

 

 

 

 

3 

mwVKfv‡e 

 
cos

1

2
2 


p

p
 

cÖgvY Kivi Rb¨
 

sin
1

1
2

2





p

p
 †ei 

Ki‡Z 

‡`Iqv Av‡Q,  P  sectan    

 ev,   22
sectan p   [eM© K‡i] 

ev,
 

2

2

cos

1

cos

sin
p













  ev,

 

2

2

cos

1sin
p







 




 ev,

 




2

2

cos

)1(sin  2p  

ev,
 




2

2

sin1

)1(sin



 2p  ev,





sin1

1sin



 2p  ev, 





sin11sin

sin11sin





1

1
2

2





p

p
 

ev, 

sin2

2

1

1
2

2





p

p
   ev, 

sin

1

1

1
2

2





p

p
     ev, sin

1

1
2

2





p

p
              

 2 mwVKfv‡e 

 
cos

1

2
2 


p

p
 

cÖgvY Kivi Rb¨
 

 





sin1

1sin



 2p  
†ei 

Ki‡Z 

‡`qv Av‡Q,  P  sectan      

ev,   22
sectan p   [eM© K‡i] 

ev,
 

2

2

cos

1

cos

sin
p













  ev,

 

2

2

cos

1sin
p







 




 ev,

 




2

2

cos

)1(sin  2p  

ev,
 




2

2

sin1

)1(sin



 2p  ev,





sin1

1sin



 2p  

  

1 

 P  sectan
n‡Z

  22
sectan p 

 
wjL‡Z 

‡`Iqv Av‡Q,   

P  sectan      

ev,   22
sectan p   [eM© K‡i] 

 

 

 

 

 

 

 

 

 

 20     mxgvi 

g‡a¨   Gi mKj gvb 

‡`qv Av‡Q,  

 22 coscot ecQ 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7 M 

 

 

 

 

 

 

4 

wbY©q Ki‡Z
  ‡h‡nZz 3Q       3coscot 22   ec  

ev, 3cot1cot 22    

ev, 2cot2 2     ev,
 

1cot          1cot    A_ev   1cot                                                       

 
1cot   n‡j,

  

1cot 
   

ev,
  4

cotcot


 
   

ev,
  4


 

   
 

1cot 
  

ev,
 4

cotcot


 
   

ev,
 











42
2cotcot




 
  

 4

5
 

   
 

Avevi, 1cot  n‡j, 

1cot 
 
ev,

4
cotcot


 

  
ev, 










42
2cotcot




     
    

4

3
 

 

1cot 
 
ev,

4
cotcot


 

   
ev,

 










42
4cotcot


   

4

7
   

wb‡Y©q  mgvavb, 

4


  ,

4

3
,

4

5
,

4

7
 

KwVb  

 

 

 

 

 

 

3 

 

1cot   

A_ev ,
  

1cot 
 
Gi Rb¨ 

  Gi `yBwU gvb wbY©q 

Ki‡Z  

‡`Iqv Av‡Q,  

 22 coscot ecQ 
 

‡h‡nZz 3Q       3coscot 22   ec  

ev, 3cot1cot 22    ev, 2cot2 2   

ev,
 

1cot          1cot    A_ev   1cot                                                       

 
1cot  n‡j,

  

1cot 
   

ev,
  4

cotcot


 
   

ev,
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
 

   
 

1cot 
  

ev,
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cotcot


 
   

ev,
 











42
2cotcot




 
  

 4

5
 

  

A_ev, 

 1cot  n‡j, 

1cot 
 
ev,

4
cotcot


 

  
ev, 









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2cotcot
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1cot 
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
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



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
   
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1cot  A_ev ,
 

1cot 
 
 wbY©q 

Ki‡Z
 

 

 

‡`Iqv Av‡Q,  

 22 coscot ecQ 
 

‡h‡nZz 3Q       3coscot 22   ec  

ev, 3cot1cot 22    

ev, 2cot2 2   

ev,
 

1cot          1cot    A_ev   1cot   
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 m~Î cÖ‡qvM K‡i  cÖ`Ë   

mgxKiY‡K GKB  

wÎ‡KvYwgwZK Abycv‡Z 

cÖKvk Ki‡Z
 

‡`Iqv Av‡Q,  

 22 coscot ecQ 
 

‡h‡nZz 3Q       3coscot 22   ec  

ev, 3cot1cot 22    
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H 

T 

H 

T 

H 

T 

H 

T 

H 

H 

T 

H 

T 

  T 

g~`ªvi wcV 
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8 bs cÖ‡kœi DËi 

 

cÖkœ bs `ÿZv b¤^i wkÿv_x©iv ci‡e cÖZ¨vwkZ DË‡ii bgybv 

 

 

 

 

 

 

8K 
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‡Kv‡bv NUbvi m¤¢vebvi 

gvb 0 n‡Z 1 Gi g‡a¨ 

_v‡K, Zv †`Lv‡Z 

Avgiv Rvwb, 

‡Kv‡bv NUbvi m¤¢vebv =  

  

‡Kv‡bv cixÿ‡Y †Kv‡bv  NUbv NUvi AbyKzj djvdj me©wb¤œ 0 (k~b¨) Ges m‡eŸv©”P n  

n‡Z cv‡i|  

hLb †Kv‡‡bv NUbvi AbyK~j djvd‡ji gvb 0 (k~b¨)  nq ZLb m¤¢vebvi gvb 0 nq | 

Avi hLb †Kv‡bv NUbvi AbyK~j djvd‡ji gvb n nq ZLb m¤¢vebvi gvb 1 nq | 

AZGe †Kv‡bv NUbvi m¤¢vebvi gvb 0 n‡Z 1 n‡Z cv‡i|( †`Lv‡bv n‡jv) 

mnR 

 

 

1 

m¤¢vebv wbY©‡qi m~Î 

wjL‡Z 

Avgiv Rvwb, 

‡Kv‡bv NUbvi m¤¢vebv =  
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Probability tree 
A¼b  I bgybv †ÿÎ 

‰Zwi K‡i m¤¢vebv wbY©q 

Ki‡Z/ 

 GKwU NUbv we‡ePbvq 

G‡b m¤¢vebvi gvb k~b¨ 

wbY©q Ki‡Z 

 

 

 

 

 

 

 

 

GKwU gy`ªv wZbevi wb‡ÿc cixÿvq †gvU djvdj wb‡gœi Probability tree  Gi gva¨‡g 

†`Lv‡bv n‡jv- 

 

 

 

 

 

 

 

  

 

 

   

bgybv†ÿÎ = {HHH , HHT, HTH, HTT, THH, THT, TTH, TTT} 

(i)  wZbwUB †nW (3H) cvIqvi AbyK~j NUbv { HHH }=  1 wU 

       AbyK~j djvdj = 1 Ges mgMÖ m¤¢ve¨ djvdj = 8 

   wZbwUB †nW (3H) cvIqvi m¤¢vebv = 

8

1
 

 (ii)  Kgc‡ÿ GKwU ‡Uj (1T) cvIqvi AbyK~j NUbv¸‡jv 

 {HHH , HHT, HTH, HTT, THH, THT,TTH}=  7 wU 

        AbyK~j djvdj = 7 Ges mgMÖ m¤¢ve¨ djvdj = 8 

          Kgc‡ÿ GKwU ‡Uj (1T) cvIqvi m¤¢vebv = 

8

7

 
 A_ev,  

AbyK~j djvdj = 0 Ges mgMÖ m¤¢ve¨ djvdj = 8  

wZbwUB †nW (3H)  I Kgc‡ÿ GKwU ‡Uj (1T) cvIqvi m¤¢vebv = 0
8

0
  

 

ga¨g 
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Probability tree 
A¼b I bgybv †ÿÎ 

‰Zwi K‡i wZbwUB †nW 

(3H) cvIqvi m¤¢vebv 

A_ev,  Kgc‡ÿ GKwU 

‡Uj (1T) cvIqvi 

m¤¢vebv wbY©q Ki‡Z  

GKwU gy`ªv wZbevi wb‡ÿc cixÿvq †gvU djvdj wb‡gœi Probability tree  Gi gva¨‡g †`Lv‡bv 

n‡jv- 

 

  

 

 

 

 

 

  

 

 

 

bgybv†ÿÎ = {HHH , HHT, HTH, HTT, THH, THT, TTH, TTT} 

D³ NUbvi AbyK~j djvdj 

mgMÖ m¤¢ve¨ djvdj 

D³ NUbvi AbyK~j djvdj 

mgMÖ m¤¢ve¨ djvdj 
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(i)  wZbwUB †nW (3H) cvIqvi AbyK~j NUbv { HHH }=  1 wU 

 AbyK~j djvdj = 1 Ges mgMÖ m¤¢ve¨ djvdj = 8 

   wZbwUB †nW (3H) cvIqvi m¤¢vebv = 

8

1
 

 A_ev  

(ii)  Kgc‡ÿ GKwU ‡Uj (1T) cvIqvi AbyK~j NUbv¸‡jv 

 {HHH , HHT, HTH, HTT, THH, THT,TTH}=  7 wU 

   AbyK~j djvdj = 7 Ges mgMÖ m¤¢ve¨ djvdj = 8 

          Kgc‡ÿ GKwU ‡Uj (1T) cvIqvi m¤¢vebv = 

8

7
 

 2 Probability tree 
A¼b I bgybv †ÿÎ 

ˆZwi Ki‡Z    

GKwU gy`ªv wZbevi wb‡ÿc cixÿvq †gvU djvdj wb‡gœi Probability tree  Gi gva¨‡g 

†`Lv‡bv n‡jv- 

 

 

 

 

 

 

 

  

 

 

 

 
bgybv†ÿÎ = {HHH , HHT, HTH, HTT, THH, THT, TTH, TTT} 

 

  

1 

Probability tree 
A¼b Ki‡Z 

/ bgybv †ÿÎ ˆZwi 

Ki‡Z 

GKwU gy`ªv wZbevi wb‡ÿc cixÿvq †gvU djvdj wb‡gœi Probability tree  Gi gva¨‡g 

†`Lv‡bv n‡jv- 

 

 

 

 

 

 

 

  

 

 

 

A_ev,  

      bgybv†ÿÎ = {HHH , HHT, HTH, HTT, THH, THT, TTH, TTT} 

 

cÖkœ bs `ÿZv b¤^i wkÿv_x©iv ci‡e cÖZ¨vwkZ DË‡ii bgybv 
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4 

GKwU gy`ªv  n  

msL¨Kevi wb‡ÿ‡ci 

†ÿ‡Î mgMÖ m¤¢ve¨ 

djvdj 
n2                                                                                      

‡`Lv‡Z 

Avgiv Rvwb , GKwU gy`ªvq  `ywU wcV †hgb H Ges T _v‡K| 

  A_©vr GKwU gy`ªv GKevi wb‡ÿc Ki‡j mgMÖ m¤¢ve¨ djvdj n‡e  2  ev 
12  

Avevi, GKwU gy`ªv `yBevi wb‡ÿc Ki‡j mgMÖ m¤¢ve¨ djvdj n‡e  4  ev 
22  

Avevi, GKwU gy`ªv wZbevi wb‡ÿc Ki‡j mgMÖ m¤¢ve¨ djvdj n‡e  8  ev 
32  

Abyiæcfv‡e ejv hvq, GKwU gy`ªv  n  msL¨Kevi wb‡ÿc Ki‡j  m¤¢ve¨ djvdj n‡e  
n2  

                                                                               [   ‡`Lv‡bv n‡jv|] 

  

 

3 

GKwU gy`ªv GKevi , 

`yBevi I wZbevi 

wb‡ÿ‡ci †ÿ‡Î mgMÖ 

djvdj wbY©q Ki‡Z 

Avgiv Rvwb , GKwU gy`ªvq  `ywU wcV †hgb H Ges T _v‡K| 

  A_©vr 

       GKwU gy`ªv GKevi wb‡ÿc Ki‡j mgMÖ m¤¢ve¨ djvdj n‡e  2  ev 
12  

Avevi, GKwU gy`ªv `yBevi wb‡ÿc Ki‡j mgMÖ m¤¢ve¨ djvdj n‡e  4  ev 
22  

Avevi, GKwU gy`ªv wZbevi wb‡ÿc Ki‡j mgMÖ m¤¢ve¨ djvdj n‡e  8  ev 
32  
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GKwU  gy`ªv GKevi , 

`yBevi I wZbevi 

wb‡ÿ‡ci †ÿ‡Î  

†h‡Kv‡bv ỳBwU NUbvi 

mgMÖ djvdj wbY©q 

Ki‡Z 

Avgiv Rvwb , GKwU gy`ªvq  `ywU wcV †hgb H Ges T _v‡K| 

A_©vr 

       GKwU gy`ªv GKevi wb‡ÿc Ki‡j mgMÖ m¤¢ve¨ djvdj n‡e  2  ev 
12  

Avevi, GKwU gy`ªv `yBevi wb‡ÿc Ki‡j mgMÖ m¤¢ve¨ djvdj n‡e  4  ev 
22  

A_ev , GKwU gy`ªv wZbevi wb‡ÿc Ki‡j mgMÖ m¤¢ve¨ djvdj n‡e  8  ev 
32  
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GKwU  gy`ªv GKevi , 

`yBevi I wZbevi 

wb‡ÿ‡ci †ÿ‡Î  

†h‡Kv‡bv GKwU NUbvi 

mgMÖ djvdj wbY©q 

Ki‡Z 

Avgiv Rvwb , GKwU gy`ªvq  `ywU wcV †hgb H Ges T _v‡K| 

  A_©vr 

       GKwU gy`ªv GKevi wb‡ÿc Ki‡j mgMÖ m¤¢ve¨ djvdj n‡e  2  ev 
12  

A_ev , GKwU gy`ªv `yBevi wb‡ÿc Ki‡j mgMÖ m¤¢ve¨ djvdj n‡e  4  ev 
22  

A_ev , GKwU gy`ªv wZbevi wb‡ÿc Ki‡j mgMÖ m¤¢ve¨ djvdj n‡e  8  ev 
32  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


