








dg©v-1, D”PZi MwYZ-9g-10g

cÖ_g Aa¨vq 

†mU I dvskb 
 (Set and Function) 

 

†m‡Ui cÖv_wgK aviYv gva¨wgK exRMwY‡Z Av‡jvPbv Kiv n‡q‡Q| G Aa¨v‡q gva¨wgK exRMwY‡Zi AwZwi³ 
welqe¯‘ Av‡jvPbv Kiv n‡jv : 
 

Aa¨vq †k‡l wk¶v_©xiv  

 mvwe©K †mU, Dc‡mU, c~iK †mU I kw³ †mU MVb Ki‡Z cvi‡e| 
 wewfbœ †m‡Ui ms‡hvM, †Q` I Aš—i wbY©q Ki‡Z cvi‡e| 
 †mU cÖwµqvi ag©vewji †hŠw³K cÖgvY Ki‡Z cvi‡e| 
 mgZzj †mU eY©bv Ki‡Z cvi‡e Ges Gi gva¨‡g Amxg †m‡Ui aviYv e¨vL¨v Ki‡Z cvi‡e| 
 †m‡Ui ms‡hv‡Mi kw³ †mU wbY©‡qi m~Î e¨vL¨v Ki‡Z cvi‡e Ges †fbwPÎ I D`vni‡Yi mvnv‡h¨ Zv 

hvPvB Ki‡Z cvi‡e| 
 †mU cÖwµqv cÖ‡qvM K‡i RxebwfwËK mgm¨v mgvavb Ki‡Z cvi‡e| 
 †m‡Ui mvnv‡h¨ wi‡jkb I dvskb Gi aviYv e¨vL¨v Ki‡Z cvi‡e| 
 dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki‡Z cvi‡e| 
 GK-GK dvskb, mvwe©K dvskb I GK-GK mvwe©K dvskb D`vni‡Yi mvnv‡h¨ e¨vL¨v Ki‡Z cvi‡e| 
 wecixZ dvskb e¨vL¨v Ki‡Z cvi‡e| 

 

1⋅1 †mU 
ev¯—e RMZ ev wPš—v RM‡Zi e¯‘i †h‡Kv‡bv mywba©vwiZ msMÖn‡K †mU ejv nq| †hgb, Mathematics kãwU 

tsmiheca ,,,,,,,  A¶i¸‡jvi mywba©vwiZ msMÖn| ZvB GwU Mathematics k‡ãi A¶img~‡ni †mU Ges 
cÖ‡Z¨KwU A¶i H †m‡Ui Dcv`vb| †mU‡K Avgiv Bs‡iwR eo nv‡Zi A¶i w`‡q cÖKvk Kwi Ges Gi 
Dcv`vb¸‡jv eÜwbi {} gv‡S Ave× K‡i Dcv`vb¸‡jv‡K Avjv`v Kivi Rb¨ Kgv e¨envi Kiv nq| A_©vr 
 

 
 

Av‡iv K‡qKwU D`vniY : 
(K) 1g `kwU AFYvZ¥K msL¨vi †mU '' F  Øviv ewY©Z n‡jv : }9,8,7,6,5,4,3,2,1,0{          =F . 
(L) mßv‡ni w`b¸‡jvi †mU D  Øviv wb‡`©wkZ n‡j, Avgiv wjL‡Z cvwi  
D = {kwbevi, iweevi, †mvgevi, g½jevi, eyaevi, e„n¯úwZevi I ïµevi} 
A_ev xxD :{=  n‡jv mßv‡ni w`b¸‡jvi bvg|} 
 

KvR : ZvwjKv c×wZ‡Z †jL : 
(K) eQ‡ii gvm¸‡jvi †mU| 
(L) `w¶Y Gwkqvi †`k¸‡jvi †mU| 
(M) ¯^vfvweK msL¨vi †mU| 
(N) evsjv‡`‡ki miKvwi cvK©¸‡jvi †mU| 

},,,,,,,{ tsmihecaM =



mvwe©K †mU 
mvwe©K †mU ( SetUniversal ) Av‡jvPbvi Rb¨ wb‡Pi †mU¸‡jv we‡ePbv Kwi 

xxP :{=  abvZ¥K c~Y©msL¨v Ges }165 ≤x   
xxQ :{=  abvZ¥K c~Y©msL¨v Ges }202 <x  

Ges xxR :{=  abvZ¥K c~Y©msL¨v Ges }2≤x  hv †Kej abvZ¥K c~Y©msL¨v aviY K‡i|  
GLb xxU :{=  abvZ¥K c~Y©msL¨vi †mU} we‡ePbv Kwi| 
Zvn‡j QP  ,  Ges R  n‡jv U Gi Dc‡mU Ges U †K ejv nq mvwe©K †mU| 

wbw`©ó †mU‡K Av‡jvPbvaxb mKj †m‡Ui mvwe©K †mU ejv nq| 

Dc‡mU ( Subset ) 
}3,2,1{=P , }4,3,2,1{=Q  Ges }4,3,2,1{=R  

†mU we‡ePbv Ki‡j †`Lv hvq P  Gi cÖwZwU Dcv`vb R  Gi Dcv`vb, A_©vr RxPx ∈⇒∈ . 
P  †mUwU‡K R  †m‡Ui Dc‡mU ejv nq Ges †jLv nq .RP ⊆  
Abyiƒcfv‡e Q  †m‡Ui cÖwZwU Dcv`vb R  †m‡Ui Dcv`vb A_©vr, RxQx ∈⇒∈  

myZivs  Q  †K R  †m‡Ui Dc‡mU ejv nq Ges †jLv nq RQ ⊆ . 

QP   I   †mUØq‡K R  †m‡Ui Dc‡mU nIqv m‡Ë¡I G‡`i g‡a¨ cv_©K¨ we`¨gvb| 

GLv‡b, D‡jL¨ †h, 3)( =Pn  Ges 4)( =Rn , †hLv‡b )(Sn n‡”Q S †m‡Ui Dcv`vb msL¨v| 

P  †K R  Gi cÖK…Z Dc‡mU ejv nq Ges †jLv nq .RP ⊂  
†h‡Kv‡bv †mU A  Gi Rb¨ 

AAi ⊆    )(  

Ai ⊆Φ)( (duvKv †mU Φ †h‡Kv‡bv †m‡Ui Dc‡mU) 

hw` A  †mU, mmxg †mU B Gi Dc‡mU nq BAei ⊆..  ZLb )()( BnAn ≤  

hw` A  †mU, mmxg †mU B  Gi cÖK…Z Dc‡mU BAei ⊂..  ZLb ).()( BnAn <  

`ªóe¨ : ⊄  wPý A_© Dc‡mU bq Ges ⊄Gi A_© cÖK…Z Dc‡mU bq| 

c~iK †mU ) ( SetComplement  
we‡ePbv Kiv hvK xxU :{=   abvZ¥K c~Y©msL¨v} Ges },,{ 321=P | †mU }165:{ >=′ xxP  msÁvwqZ 
Kiv n‡jv hvi †Kv‡bv Dcv`vb P †m‡U †bB| myZivs ,.....},,{ 654=′P  Ges G‡K ejv nq c~iK †mU| 
Z`ªyc, },,,{ 4321=Q  †m‡Ui Rb¨ c~iK †mU .,........},,{ 765=′Q  
hw` U  mvwe©K †mU nq, Z‡e P  †m‡Ui c~iK †mU }.,:{ UxPxxP ∈∉=′  
 

D`vniY 1| †`Iqv Av‡Q xxU :{=  c~Y©msL¨v, }72:{},100 >=≤< xxAx  Ges B = 
}203:{ <xx  GLvb †_‡K )(a  †mU AA ′  I   )(b  †mU B  I B′  Gi Dcv`b¸‡jv ZvwjKv c×wZ‡Z 

cÖKvk Ki| 
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†KvbwU mZ¨ ev wg_¨v ej : BAiiiABiiBAi ⊄⊆′⊆′ ),),)  
mgvavb : },,,,,,,,,{ 10987654321=U  

 }10,9,8,7,6,5,4{}72:{)( =>= xxAa  

 ∴ }3,2,1{=′A  
 }203:{)( <= xxBb    = }6,5,4,3,2,1{  

  ∴ }10,9,8,7{=′B  

∴ BA ⊆′  mZ¨,   AB ⊄′   wg_¨v Ges BA⊄  mZ¨ 
 

kw³ †mU (Power Set) 

†Kv‡bv †mU A  Gi mKj Dc‡m‡Ui †mU‡K A  Gi kw³ †mU ev cvIqvi †mU ejv nq Ges G‡K )(AP  Øviv 
cÖKvk Kiv nq| 
†hgb, .}..{ 321=A  n‡j, A  Gi kw³ †mU,  
 }}.3,2,1{},3,2{},3,1{},2,1{},3{},2{},1{,{)( Φ=AP  
j¶Yxq †h, )(AP  Gi Dcv`vb¸‡jv cÖ‡Z¨‡KB †mU A  Gi Dc‡mU| 
 

`ªóe¨ : )(APB∈  ej‡j eyS‡Z n‡e AB ⊆ , †Kv‡bv Av‡jvPbvq mvwe©K †mU U  aiv n‡j, H Av‡jvPbvq 

we‡ewPZ cÖ‡Z¨K †mU )(UP  Gi m`m¨| 
 

hw` †Kv‡bv †m‡Ui Dcv`vb mmxg nq, aiv hvK H †m‡U n  msL¨K Dcv`vb Av‡Q, Zvn‡j D³ †mUwUi kw³ 

†m‡U n2  msL¨K Dcv`vb _vK‡e | 
 

KvR : 
1| †`Iqv Av‡Q },,,,,,,,,{ 10987654321=U  
 wb‡Pi †mU¸‡jv ZvwjKv c×wZ‡Z cÖKvk Ki : 

 

}:{     )(

}:{     )(

}:{     )(

}:{     )(

37
1726

125
375

2 <=

<<=

<+=

>=

xxDd
xxCc

xxBb
xxAa

 

2| †`Iqv Av‡Q }.,:{ +∈≤≤= ZxxxU 201  
 wb‡Pi †mU¸‡jv ZvwjKv c×wZ‡Z cÖKvk Ki : 
 )(a  2,:{ xxA = Gi ¸wYZK}  )(b  5,:{  xxB =  Gi ¸wYZK} 
 )(c  10,:{ xxC = Gi ¸wYZK}  
 cÖ`Ë Z‡_¨i Av‡jv‡K wb‡Pi †Kvb¸‡jv mZ¨ ev wg_¨v ej 
 BCABAC ⊂⊂⊂ ,,   
3| hw` },,,,{ edcbaA =  nq, Z‡e )(AP  wbY©q Ki| 
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†fbwPÎ ) ( DiagramVenn  
wP‡Î }3,2,1{=P } Ges  }4,3,2,1{=Q  †m‡Ui g‡a¨ m¤úK© n‡jv .QP ⊆  

 
†Kv‡bv †m‡Ui GKvwaK Dc‡m‡Ui g‡a¨ Giƒc m¤úK© wb‡`©k Ki‡Z †h R¨vwgwZK wPÎ e¨envi Kiv nq, ZvB 
†fbwPÎ| 
 

mvaviYZ AvqZ‡¶Î Øviv mvwe©K †mU eySv‡bv nq| e„ËvKvi ev wÎfyRvKvi †¶Î Dc‡mU †evSv‡Z e¨envi Kiv 
nq| wb‡Pi †fbwP‡Î wPÎ-1 G mvwe©K †mU  xxU :{=  c~Y©msL¨v, },100 ≤< x  

†mU }:{  Ges  }:{ 7272 ≤=′>= xxAxxA †`Lv‡bv n‡jv| 

 

cÖwZ‡m‡Ui msL¨v ZvwjKve× Kivi cwie‡Z© wPÎ 2 Gi Abyiƒc K‡i cÖwZ †m‡Ui Dcv`vb¸‡jv wjL‡Z cvwi| 
hLb Avgiv wjwL  :)(An  A_©vr Avgiv Abygvb Kwi †h, A  mmxg †mU| 
 

hw` U  mvwe©K †mU Ges A  †h‡Kv‡bv †mU ZLb wjL‡Z cvwi )()()( UnAnAn =′+  
 D`vniY 2| †`Iqv Av‡Q },302:{ +∈≤≤= ZxxxU  Ges xxP :{=  n‡jv 30  Gi Drcv`K} 

Pa    )(  †m‡Ui Dcv`vb¸‡jv ZvwjKv c×wZ‡Z wjL  

Pb ′   )(   †m‡Ui eY©bv `vI 

)(c  )(Pn ′  wbY©q Ki 

mgvavb :  )(a   }30,15,10,6,5,3,2{       =P  

 )(b   30,:{  xxP =′  Gi Drcv`K bq} 
 )(c    )()()( PnUnPn −=′  
            = 729 −  
     ∴  22)( =′Pn  
 

†m‡Ui ms‡hvM  
Bs‡iwR eY©gvjv wb‡q mvwe©K †mU I `yBwU Dc‡mU h_vµ‡g 

},,,,,,{ hsilgneE =  
Ges },,,,,,{ yrotsihH =  

)(a  †fbwP‡Î mvwe©K †mU  EU  ,  Ges H †K wPwýZ Ki 

p

wPÎ-1 wPÎ-2
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)(b  †mU E ∪ H = }  A_ev  :{ HxExx ∈∈  Gi 

Dcv`vb¸‡jv ZvwjKv c×wZ‡Z cÖKvk Ki 
mgvavb : )(a  †fb wPÎ 
 

)(b  †fbwPÎ n‡Z cvB, }  A_ev  :{ HxExx ∈∈  
   },,,,,,,,,,{ yrothsilgne=   
j¶ Kwi : †mUwU Exx ∈:{  A_ev  },,,,,,,,,{} yo,rthsilgneHx =∈  

HE   Ges   †m‡Ui mKj Dcv`vb wb‡q MwVZ †mU hv‡K ms‡hvM †mU ejv nq Ges E ∪ H cÖZx‡Ki gva¨‡g 
cÖKvk Kiv nq 
A_©vr, }:{ E HxExxH ∈∈=∪ A_ev  
 

D`vniY 3| mvwe©K †mU I `yBwU Dc‡mU †`Iqv n‡jv  
 },,,,,,,{ 98765432=U  
 xxA :{=  †gŠwjK msL¨v} 

 xxB :{=  we‡Rvo msL¨v} 

)(a  BA  ,  I A ∪ B †m‡Ui Dcv`vb¸‡jv ZvwjKve× Ki : 

)(b  †fbwP‡Î A ∪ B †`LvI 

)(c  †mU  A ∪ B I †mU A ∪ B′ Gi Dcv`vb¸‡jv ZvwjKv c×wZ‡Z cÖKvk Ki| 
 

mgvavb : }9,7,5,3{},7,5,3,2{)( == BAa  Ges A ∪ B ={2,3,5,7,9} 

 

wPÎ 
 

 )(c    AxxB ∈=∪ :{A ev }9,7,5,3,2{}=∈Bx   
         }8,6,4{)A ( =′∪ B  

†m‡Ui †Q` 
Bs‡iwR eY©gvjvi A¶i¸‡jv mvwe©K †mU Ges `yBwU Dc‡mU 

},,,,,,{  Ges  },,,,,,{ yrotsihBhsilgneA ==  msÁvwqZ Kwi| 
 

Zvn‡j †mU }.,,,{}  Ges  :{ hsiBxAxx =∈∈  hv BA   Ges   †m‡Ui mKj mvaviY Dcv`vb wb‡q 
MwVZ| Gfv‡e MwVZ †mU‡K BA     I  †m‡Ui †Q` †mU ejv nq Ges BA∩  wj‡L cÖKvk Kiv nq| A_©vr, 

AxxBA ∈=∩ :{  Ges }Bx∈  
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Abyiƒcfv‡e Avgiv cvB, 
 AxxBA ∈=′∩ :{  Ges }.,,,{} lgneBx =′∈  

 AxxBA ′∈=∩′ :{  Ges }.,,,{} yrotBx =∈  
 AxxBA ′∈=′∩′ :{  Ges }Bx ′∈  
  = }.,,,,,,,,,,,,,,{ zxwvuqpmkjfdcba  
wb‡Pi †fbwP‡Î Dc‡ii †mU¸‡jv †`Lv‡bv n‡jv :  

 
wPÎ 

D`vniY 4 : †`Iqv Av‡Q },,,,,,,,{ 987654321=U , },,,{  Ges  },{},,,,{ 6531848642 === CBA  

†fbwPÎ AsKb Ki  BAa ∩)(  Ges BA ′∩  
      CBb ∩)(  Ges CB ′∩′                                                 
mgvavb : )(a  †h‡nZz AB ⊆  

 }8,4{==∩ BBA  
 }6,2{==′∩ ABA  

 {})( =∩CBb  

 }9,7,2{==′∩′ BCB  

D³ D`vniY †_‡K {}=∩CB  AZGe †mU CB   I   †K ejv nq wb‡ñ` †mU| 

BA   I  †mUØq wb‡ñ` Φ=∩⇔ BA  

D`vniY 5| },,,,{  I },,{  },,,,{  },,,,,,,,{ wvutsCtsrBsrqpAwvutsrq

q

pU ====  

CBBAa ∩∩ ,)( Ges AC ∩ Gi Dcv`vb¸‡jv ZvwjKv c×wZ‡Z wjwce× Ki Ges †fbwP‡Î †`LvI 

CBAb ∩∩)(  Gi Dcv`vb¸‡jv ZvwjKv c×wZ‡Z cÖKvk Ki : 
 

mgvavb :

 

},{)( srBAa =∩

 
        

},{ tsCB =∩

 
        

}{sAC =∩  
 )(b  },...{}.{},{ wvutssrCsrCBA ∩=∩=∩∩  

  = { s } 
 

D`vniY 6| †`Iqv Av‡Q U  mvwe©K †mU Ges Φ=∩ BA  wfbœ wfbœ †fbwP‡Î wb‡Pi †mU¸‡jv Av”Qvw`Z 

Ki: 

 
BAdBAc
BAbBAa
′∩′′∩

∩′∩
)()(
)()(

 

 

 

  

cvB
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†`LvI †h, )()()()()( UnBAnBAnBAnBAn =′∩′+′∩+∩′+∩  

mgvavb :  

 

(a) A ∩ B 

 

 

 

(b) A′ ∩ B 

 

 

 

(c) A ∩ B′ 

 

 

 

(d) A′ ∩ B′ 

 
†fbwP‡Î mvwe©K †mU U  Gi cÖwZwU Dc‡mU Gi m`m¨ msL¨v †`Lv‡bv n‡q‡Q GLvb †_‡K Avgiv cvB,  
 )()()()()( UnBAnBAnBAnBAn =′∩′+′∩+∩′+∩  

mvwe©K †mU U Gi †h‡Kv‡bv `yBwU Dc‡m‡Ui †¶‡Î †jLv hvq 

 

 

 

)()()()()( UnBAnBAnBAnBAn =′∩′+′∩+∩′+∩  
 
&D`vniY 7| †fbwP‡Î Mvp K‡i †`LvI  
 )(a  )( CBA ∪∪   )(b )( CBA∪  

mgvavb :  
 
 
  
 

D`vniY 8| }10,9,8,7,6,5,4,3,2{=U , xxA :{=  †RvomsL¨v} 

 Ges  }2537:{ <<= xxB  
BABABAa ∪∩ ,,,)(  Ges BA ′∩ Gi Dcv`vb¸‡jv ZvwjKv c×wZ‡Z †jL| 

∪
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xb   )(  Gi Dcv`vb¸‡jv evwni Ki †hb,  Ges  BxAx ∉∈  

xc   )(  Gi Dcv`vb¸‡jv evwni Ki †hb  Ges  BxAx ∉∉  
 

mgvavb : )(a  }10,8,6,4,2{=A    }8,6,4{=∩ BA  
   )8,7,6,5,4,3{=B  
  }10,8,7,6,5,4,3,2{=∪ BA   
   }10,2{=′∩ BA   

    BxAxb ∉∈  Ges    )(  
 Ax∈⇔  Ges Bx ′∈  
 BAx ′∩∈⇔  
 10,2  =∴ x  
   

  BxAxc ∉∉  Ges    )(  
 Ax ′∈⇔ Ges Bx ′∈

 
 

}9{=′∩′∈⇔ BAx

  9=∴ x  
D`vniY 9| †fbwP‡Î mvwe©K †mU U  Gi cÖwZwU Dc‡m‡Ui Dcv`vb msL¨v †`Lv‡bv n‡q‡Q| GLv‡b D‡jL¨ †h, 

CBAU ∪∪= .  
 

   

  

  )(a  †`Iqv Av‡Q Ges  )()( CnBn =  GLvb †_‡K x  Gi gvb wbY©q Ki| 

  )(b  †`Iqv Av‡Q )()( BAnCBn ′∪=∩  Ges GLvb †_‡K y Gi gvb wbY©q Ki 

  )(a )(Un  KZ ?  

mgvavb :   )(a  )()( CnBn =  

 
5

83
=

+=++

x
yyx

            
 

   )(b )()( BAnCBn ′∪=∩  
                       6=y   

   )(c  836)( ++++= yxUn   

                 
28

86356
=

++++=

  
1| †`Iqv Av‡Q †h, xxAU :{  Ges  },,,,,,,,{ == 987654321 , 3 Gi ¸YxZK}. †`LvI †h,  
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KvR : 
1| †`Iqv Av‡Q †h, xxAU :{  Ges  },,,,,,,,{ == 987654321 , 3 Gi ¸YxZK}. †`LvI †h,  
 )(a   UAA =′∪   )(b   Φ=′∩ AA  

2| †`Iqv Av‡Q }9,8,7,6,5,4,3{=U , xxA :{=  †gŠwjK msL¨v} xxB :{ Ges =  †Rvo msL¨v}| 

†fbwP‡Îi mvnv‡h¨ †mU A  Ges BA∩  Gi Dcv`vb¸‡jvi ZvwjKv ˆZwi Ki| 
 †`LvI †h, }9{)( =′∩′ BAa           )(b   BA ′⊆  Ges AA ′⊆ . 

3| †fbwP‡Î BA   I   †m‡Ui Dcv`vb¸‡jv †`Lv‡bv n‡jv| 
 

 †`Iqv Av‡Q, )()( BAnAn ∩′=  Zvn‡j  

xa   )( Gi gvb wbY©q Ki 

)(b  )(An  I  )(Bn  Gi gvb wbY©q Ki| 

4| },,,{},,,,,,,,{ srqpAwvutsrqpU ==  

 },,{ tsrB =  Ges },,,,{ wvutsC =

 )(a  )( BAn ∪  = KZ? 

  )(b  )( ′∪ BA  Ges  CBA ∪∪  Gi Dcv`vb¸‡jvi ZvwjKv ˆZwi Ki| 

5| †fbwP‡Î Mvp )(Shade  K‡i †`LvI : CBAbRQPa ∪′∩′∩∩ )()()()(  

†mU cÖwµqvi ag©vewj 
B‡Zvc~‡e© †m‡Ui ms‡hvM, †Q` Ges wb‡ñ` †mU m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q| GLv‡b G‡`i ag©vewj m¤ú‡K© 
Av‡jvPbv Kiv n‡jv : 
ms‡hvM I †Q` †m‡Ui ag©vejx : 

cÖwZÁv 1| wewbgq wbqg ( ) ( laweCommutativ ) 

g‡b Kwi, },,{  Ges  },,{ 532421 == BA  `yBwU †mU| Zvn‡j      

       
}5,3,4,2,1{

}5,3,2{}4,2,1{
=

∪=∪ BA
 

       }4,1,5,3,2{
}4,2,1{}5,3,2{

=
∪=∪ AB

 
 

†h‡nZz ABBA ∪∪  Ges  G cÖK…Z c‡¶ GKB Dcv`vb¸‡jv we`¨gvb| 

AZGe, ABBA ∪=∪  

GKBfv‡e Avevi, },,{  Ges  },,{ acbBcbaA ==  wb‡q †`Lv‡bv hvq ABBA ∪=∪  

mvaviYZ †h‡Kv‡bv `yBwU †mU BA   Ges    †¶‡Î †`Lv‡bv hvq  

ABBA ∪=∪  
 

GwUB ms‡hvM †m‡Ui wewbgq wewa|  

∴ †m‡Ui ms‡hvM †m‡Ui wewbgq wewa †g‡b P‡j| 

†h‡nZz, 
AxxBA ∈=∪ :{ ev }Bx∈  
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`ªóe¨ : Abyiƒcfv‡e †Q` cÖwµqvq wewbgq wewa  

ABBA ∩=∩  
cÖwZÁv 2| mn‡hvRb wbqg ) ( laweAssociativ  

G wbqgwU eySvi Rb¨ †fbwPÎ e¨envi Kiv n‡jv| awi CBA   I  ,  wZbwU †mU 
 
 
 
 

                             wPÎ-a (i) wPÎ-a (ii) 

wPÎ-b (i) wPÎ-b (ii)
 

CB ∪  n‡jv Mvp AskUzKz )( CBA ∪∪ n‡jv Mvp AskUyKz 

 
 
 

   
                               

BA∪  n‡jv Mvp AskUzKz   CBA ∪∪ )(  n‡jv Mvp AskUyKz 

†fbwPÎ )(  Ges  )( iibiia  †_‡K GUv cwi®‹vi †h, CBACBA ∪∪=∪∪ )()(  

G wbqgwUB  },,{},,,,{ fcbBdcbaA ==    Ges },,{ gdcC =  wZbwU †mU wb‡q eySvi †Póv Kwi  

GLv‡b },,{},,{ gdcfcbCB ∪=∪  

 }.,,,,{ gdfcb=  

Ges   },,,,{},,,{)( gdfcbdcbaCBA ∪=∪∪  

 )..(..........}.........,,,,,{ igfdcba=  

GLb,  },,{},,,{ fcbdcbaBA ∪=∪  

  },,,,{ fdcba=  

 Ges  },,,,{)( fdcbaCBA =∪ ∪∪  

 )..(..........}.........,,,,,{ iigfdcba

},,{ gdc

=  

)(  I  )( iii  n‡Z Avgiv cvB, CBACBA ∪∪=∪∪ )()(  

mvaviYZ, †h‡Kv‡bv wZbwU †mU CBA   I  ,  Gi Rb¨  
 

CBACBA ∪∪=∪∪ )()(  
 

∴ †m‡Ui ms‡hvM cÖwµqv mn‡hvRb wbqg †g‡b P‡j| 
Abyiƒcfv‡e †Q` cÖwµqv mn‡hvRb wbqg †g‡b P‡j  

A_©vr, CBACBA ∩∩=∩∩ )()(  

       

 

 

U
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cÖwZÁv 3| AA∪ : Gi Rb¨ awi },,{ 532=A  

 

A

AA

=

=

∪=∪

           

},,{           

},,{},,{

532
532532

 

GKBfv‡e },,{ zyxA =  wb‡q †`Lv‡bv hvq †h, AAA =∪  
∴ wm×vš— : †h‡Kv‡bv †mU A  Gi Rb¨ 
   AAA =∪  
 

GKBfv‡e wb‡R Ki : AAA =∩  
 

cÖwZÁv 4| hw` BA⊂  ZLb .BBA =∪  

awi, },(  Ges  },,{ 51321 ≤≤∈== xNxxBA  `yBwU †mU| 

∴  }3,2,1{=A   Ges }5,4,3,2,1{=B  

∴  BA⊂ . 
GLb }5,4,3,2,1{}3,2,1{ ∪=∪ BA  

 
.

},,,,{

B=
= 54321

 

Gfv‡e, hw` BA⊂  ZLb BBA =∪ Ges hw` AB ⊂  ZLb .A

A

BA =∪  
GKBfv‡e wb‡R Ki :  BA⊂  ZLb ABA =∩  Ges hw` AB ⊂  ZLb B

B

R1 R2 R3

BA =∩  

cÖwZÁv 5| )( BAA ∪⊂  : g‡b Kwi, BA   Ges   `yBwU †mU| cv‡ki wPÎ j¶ Kwi 21 RR   Ges   GjvKv 

A  †m‡Ui Aš—f©~³| Avevi, 32 RR   Ges   GjvKv B  Gi Aš—fy©³| 

myZivs, 321 RRR   Ges   ,  GjvKv BA∪  Gi Aš—f©y³|  

wKš‘ 21 RR   Ges   AÂj 321 RRR   Ges   ,  GjvKvi Aš—M©Z 

 ).( .. BAAei ∪⊂  
 

wm×vš— : †h‡Kv‡bv †mU BA   I   Gi Rb¨  
 

 )(  Ges  )( BABBAA ∪⊂∪⊂  

`ªóe¨ : GKBfv‡e wb‡R Ki : †h‡Kv‡bv †mU BA   Ges  Gi Rb¨ )(  Ges  )( BAABA ⊂∩⊂∩

 
 

cÖwZÁv 6| UUA =∪ Ges AA =Φ∪ Avgiv Rvwb, UA⊂ Ges A⊂Φ )(4  bs ag©vbyhvqx,  

UUA =∪   Ges  AA =Φ∪   

KvR :  
1|  BA∪  wbY©q Ki hLb 
 xxA {=  c~Y©msL¨v, }12 <≤− x  Ges xxB {=  †gŠwjK msL¨v, }2824 ≤≤ x  



D”PZi MwYZ12

2| UA∪  wbY©q Ki †hLv‡b xxU {=  c~Y©msL¨v, }32 <<− x  Ges  

 },{ 11 ≤<−∈= xzxxA  

3| hw` },,,{},,,{},,,{ 7532532 === CcbaBA  Ges  

 },,,{ dcbaD =  nq, Z‡e cÖgvY Ki †h, )()( DCBA ∪⊂∪  

4| },,{  Ges },,{ dcbBcbaA ==  Gi Rb¨ hvPvB Ki .ABBA ∩=∩  

5| hw` }7,5,3,1{=A ,  }8,7,3{=B  Ges },,{ 987=C  nq, Z‡e †`LvI †h,  

 ACBCBA ∩∩=∩∩ )()( . 
 
cÖwZÁv 7|  e›Ub wbqg ( LawveDistributi  )  
 CBA ,,  †h‡Kv‡bv †mU n‡j, †`LvI †h, 
(K) )()()( CABACBA ∪∩∪=∩∪  

(L) )()()( CABACBA ∩∪∩=∪∩  

cÖgvY : g‡b Kwi, )( CBAx ∩∪∈  

Zvn‡j Ax∈  A_ev CBx ∩∈  

 Ax∈⇒  A_ev ) Ges ( CxBx ∈∈   

 Ax∈⇒ ( A_ev )Bx∈ Ges Ax∈(  A_ev )Cx∈  

 CAxBAx ∪∈∪∈⇒  Ges  
 )()( CABAx ∪∩∪∈⇒  

)()()( CABACBA ∪∩∪⊂∩∪∴ .................... (i) 
Avevi g‡b Kwi, )()( CABAx ∪∩∪∈  

Zvn‡j, CAxBAx ∪∈∪∈  Ges  
 Ax∈⇒ (  A_ev  )Bx∈  Ges  Ax∈(  A_ev )Cx∈  

 Ax∈⇒  A_ev  Bx∈(  Ges )Cx∈   

 CBxAx ∩∈∈⇒   A_ev  
 )( CBAx ∩∪∈⇒  

)(()()( CBACABA ∩∪⊂∪∩∪∴ ................ (ii) 
myZivs )(i  I )(ii  n‡Z cvIqv hvq  )()()( CABACBA ∪∩∪=∩∪   
(L) GKBfv‡e wb‡R Ki| 

 
 

KvR : 
)(i  e›Ub  wewai m~ÎwU cÖgvY Ki| †hLv‡b −  

},,,{ Ges },,,{},,,,{ 765354326321 === CBA  
)(ii  cÖgvYwU †fbwP‡Îi gva¨‡g †`LvI 

 

wm×vš— : †m‡Ui ms‡hvM I †Q` cÖwµqv `yBwUi cÖ‡Z¨KwU AciwUi †cÖw¶‡Z eÈb wbqg †g‡b P‡j| 
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cÖwZÁv 8|  `¨v giM¨v‡bi m~Î (   lawMorgansDe ) :  

mvwe©K †mU U  Gi †h‡Kv‡bv Dc‡mU BA   I   Gi Rb¨ (K) BABA ′∩′=′∪ )(   
           (L) BABA ′∪′=′∩ )(  
cÖgvY (K) : g‡b Kwi,  )( ′∪∈ BAx  

Zvn‡j, BAx ∪∉  
Ax∉⇒  Ges Bx∉  

 BxAx ′∈′∈⇒  Ges .. 

 BAx ′∩′∈⇒  
∴  BABA ′∩

∩

′⊂′∪ )(  

Avevi g‡b Kwi, BAx ′′∈  
Zvn‡j, Ax ′∈  A_ev Bx ′∈  

Ax∉⇒  A_ev ⇒∉Bx BAx ∪∉  
)( ′∪∈⇒ BAx  

)( ′∪⊂′∩′∴ BABA  
myZivs BABA ′∩′=′∪ )(  
(L) Abyiƒcfv‡e wb‡R Ki :

cÖgvwYZ|
 

 

cÖwZÁv 9| mvwe©K †mU U  Gi †h‡Kv‡bv Dc‡mU BA   I  Gi Rb¨ BABA ′∩=\  
cÖgvY : g‡b Kwi, BAx   ∈  
Zvn‡j Ax∈ Ges Bx∉  

BxAx ′∈∈⇒  Ges  
BAx ′∩∈∴  

∴ A \ B ⊂  A ∩ B′ 
Avevi g‡b Kwi, BAx ′∩∈  
Zvn‡j, BxAx ′∈∈  Ges  

BxAx ∉∈⇒  Ges  
∴  BAx   ∈  

BABA \⊂′∩∴  

myZivs, BABA ′∩=\  
 

cÖwZÁv 10| †h‡Kv‡bv †mU CBA ,,  Gi Rb¨ 
 (K) )()()( CABACBA ×∩×=∩×  
 (L) )()()( CABACBA ×∪×=∪×  
 

cÖgvY : (K) msÁvbymv‡i 
 )( CBA ∩×  
 },:),{( CByAxyx ∩∈∈=  
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 ByAxyx ∈∈= ,:),{(  Ges }Cy∈  

 BAyxyx ×∈= ),(:),{(  Ges )()(),(:),{(}),( CABAyxyxCAyx ×∩×∈=×∈  

 )()()( CABACBA ×∩×⊂∩×  

Avevi (A × B) ∩ (A × C) 

 = {(x, y) : (x, y) ∈ A × B Ges (x, y) ∈ A × C} 
 = {x, y) : x ∈ A, y ∈ B Ges x ∈ A, y∈ C} 
 = {(x, y) : x ∈ A, y ∈ B ∩ C} 
 = {(x, y) : (x, y) ∈ A × B ∩ C} 
∴  (A × B) ∩ (A × C) ⊂ A × (B ∩ C) 
A_©vr A × (B ∩ C) = (A × B) ∩ (A × C) 
(L)  Abyiƒcfv‡e wb‡R Ki| 
11| †mU cÖwµqv msµvš— Av‡iv KwZcq cÖwZÁv : 

(K) A  †h‡Kv‡bv †mU n‡j AA ⊂  

(L) duvKv †mU Φ †h‡Kv‡bv †mU A  Gi Dc‡mU 

(M) BA   I  †h‡Kv‡bv †mU n‡j BA   =  n‡e hw` I †Kej hw` BA⊂  Ges AB ⊂  nq| 
(N) hw`  Φ⊂A nq, Z‡e Φ=A  
(O) hw` BA⊂  Ges CB ⊂  Z‡e, CA ⊂  

(P) BA   I   †h‡Kv‡bv †mU n‡j, ABA ⊂∩  Ges BBA ⊂∩  

(Q) BA   I   †h‡Kv‡bv †mU n‡j BAA ∪⊂  Ges BAB ∪⊂  
cÖgvY : (L) : g‡b Kwi  A∉Φ , myZivs msÁvbymv‡i Ggb x  Av‡Q †hb Φ∈x | wKš‘ A∉Φ   
†h‡nZz k~b¨ †m‡U Av‡`Š †Kv‡bv Dcv`vb †bB| 

∴ A∉Φ  mZ¨ bq  
∴ A∈Φ  

(N) †`Iqv Av‡Q, Φ⊂A  Avevi Avgiv Rvwb, A⊂Φ  myZivs Φ=A  [cÖwZÁv M †_‡K] 
(Q) †m‡Ui ms‡hv‡Mi msÁvbyhvqx A  †m‡Ui mKj Dcv`vb BA∪  †m‡U _v‡K| myZivs Dc‡m‡Ui 
msÁvbyhvqx BAA ∪⊂ | GKB hw³‡Z BAB ∪⊂  

`ªóe¨ : K, M, O I P cÖwZÁv¸‡jv wb‡R Ki| 

KvR :  [GLv‡b  mKj †mU mvwe©K †mU U  Gi Dc‡mU we‡ePbv Ki‡Z n‡e] 
1| †`LvI †h : )()()( CABACBA ∩∩∩=∩∩  
2| †`LvI †h, BA⊂  n‡e hw` Ges †Kej hw` wb‡gœv³ †h‡Kv‡bv GKwU kZ© Lv‡U : 
 (K) ABA =∩  
 (L) BBA =∪  
 (M) AB ⊂′  
 (N) Φ=′∩ BA  
 (O) UAB =′∪  
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3| †`LvI †h,  
(K) BABA ∪⊂   
(L) ABBA     =′′  
(M) ABA ⊂   
(N) BA⊂  n‡j . BABA =∪ )  (  
(O) Φ=∩ BA n‡j, BA ′⊂  Ges BA ′∩ = A  Ges BBA ′=′∪  
4| †`LvI †h,  
(K) BABA ′∪′=′∩ )(  
(L) CBACBA ′∩′∩′=′∪∪   )  (  
(M) CBACBA ′∪′∪′=′∩∩  ) (  

mgZzj I Amxg †mU 
GK-GK wgj (One One Correspondence) 
g‡b Kwi, },,{ cbaA =  wZbRb †jv‡Ki †mU Ges },,{ 504030=B  H wZbRb †jv‡Ki eq‡mi †mU| 

AwaKš‘ g‡b Kwi, a  Gi eqm b  ,30  Gi eqm 40  Ges C  Gi eqm .50  
myZivs ejv hvq †h, A  †m‡Ui mv‡_ B  †m‡Ui GK-GK wgj Av‡Q| 
 

msÁv : hw` A  †m‡Ui cÖwZwU Dcv`v‡bi mv‡_ B  †m‡Ui GKwU I †Kej GKwU Dcv`vb Ges B  †m‡Ui 

cÖwZwU Dcv`v‡bi mv‡_ A  †m‡Ui GKwU I †Kej GKwU Dcv`v‡bi wgj ¯’vcb Kiv nq, Z‡e BA   I   Gi 

g‡a¨ GK-GK wgj ejv nq| BA   I   Gi g‡a¨ GK GK wgj‡K mvaviYZ BA   ↔  wj‡L cÖKvk Kiv nq 

Ges A  †m‡Ui †Kvb m`m¨ x  Gi m‡½ B  †m‡Ui †h m`m¨ y  Gi wgj Kiv n‡q‡Q Zv yx   ↔  wj‡L eY©bv 

Kiv nq| 
 

mgZzj †mU (Equivelent set) 
awi, },,{}3,2,1{ cbaBA ==  Ges    `yBwU †mU| wb‡Pi wP‡Î BA  I  †mUØ‡qi g‡a¨ GKwU GK-GK wgj 

’̄vcb K‡i †`Lv‡bv n‡jv : 
                                                        A                   B 

 
msÁv : †h‡Kv‡bv †mU BA  I Gi g‡a¨ hw` GKwU GK-GK wgj BA   ↔  eY©bv Kiv hvq, Z‡e BA  I †K
mgZzj †mU ejv nq| BA  I †K mgZzj †evSv‡Z BA   ∼ cÖZxK †jLv nq| BA   ∼  cÖZxK n‡j, G‡`i 
†h‡Kv‡bv GKwU‡K AciwUi mv‡_ mgZzj ejv nq| 
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D`vniY 10| †`LvI †h, },........3,2,1{ nA =  Ges }12,.........5,3,1{ −= nB  †mUØq mgZzj, †hLv‡b n  

GKwU ¯^vfvweK msL¨v| 
 

mgvavb : BA  I  †mU `yBwUi g‡a¨ GKwU GK-GK wgj wb‡gœi wP‡Î †`Lv‡bv n‡jv : 
 

 :A  
  
 
 :B  
 
myZivs BA  I  †mU `yBwU mgZzj| 
 

gš—e¨ : Dc‡ii wPwÎZ GK-GK wgjwU‡K 12: −↔↔ kKBA , Ak ∈  Øviv eY©bv Kiv hvq| 
 

D`vniY 11| †`LvI †h, ^̄vfvweK msL¨vi †mU N  Ges †Rvo msL¨vi †mU .....},........6,4,2{ nA   =  

mgZzj| 
 

mgvavb : GLv‡b, NnN ........}.;,.........3,2,1{=  Ges A Gi g‡a¨ GKwU GK-GK wgj wb‡gœi wP‡Î †`Lv‡bv 

n‡jv  
 

       :N   
 
 

              :A  
 

myZivs AN  I  mgZzj †mU| 
gš—e¨ : Dc‡i wPwÎZ GK-GK wgjwU‡K NnnnAN ∈↔↔ ,2:   Øviv eY©bv Kiv hvq| 
 

`ªóe¨ : duvKv †mU Φ Gi wb‡Ri mgZzj aiv nq| A_©vr, Φ∼Φ  
 

cÖwZÁv 1| cÖ‡Z¨K †mU A  Zvi wb‡Ri mgZzj| 
cÖgvY : Φ∼A  n‡j, AA   ∼  aiv nq| 
g‡b Kwi, Φ≠A  

 
                                                A      A 
A †m‡Ui cÖ‡Z¨K m`m¨ x  Gi m‡½ Zvi wb‡R‡K wgj Kiv n‡j GK-GK wgj AxxxAA ∈↔↔ ,:  

’̄vwcZ nq| 

1, 2, 3,.............. 

1, 3, 5, ........... 

,n 

,  2n-1 

                                        

                                      ............. 

1, 2, 3,..............

2, 4, 6, 

,n 

,  2n 

myZivs AA   ∼ . 
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cÖwZÁv 2 : hw` BA  I  mgZzj †mU nq Ges CB  I mgZzj †mU nq, Z‡e CA  I  mgZzj †mU n‡e| 
 

cÖgvY : †h‡nZz BA   ∼ , myZivs A  Gi cÖ‡Z¨K m`m¨ x  Gi m‡½ B  Gi GKwU Abb¨ m`m¨ y  Gi wgj 

Kiv hvq| Avevi †h‡nZz C

C

B   ∼ , myZivs B

B

Gi GB m`m¨ y  Gi m‡½ C  Gi GKwU Abb¨ m`m¨ z Gi 

wgj Kiv hvq| GLb A  Gi m`m¨ x  Gi m‡½ C  Gi G m`m¨ z  Gi wgj Kiv n‡j, CA  I  †m‡Ui g‡a¨ 
GKwU GK-GK wgj ’̄vwcZ nq| A_©vr, CA

A

  ∼  nq| 

 
 

mvš— I Abš— †mU (Finite and Infinite sets) 
}22,21,20,19,18,17,16,15{       =A  †mUwUi m`m¨¸‡jv MYbv K‡i †`Lv hvq †h, A  †m‡Ui m`m¨ msL¨v 

8| GB MYbv KvR A  †m‡Ui m‡½ }8,7,6,5,4,3,2,1{       =B  †m‡Ui GKwU GK-GK wgj ¯’vcb K‡i m¤úbœ 
Kiv nq| †hgb, 
A  =   {15,  16,  17,  18,  19,  20,  21,  22} 

 
B =     { 1,   2,   3,     4,    5,    6,    7,    8} 
 

Giƒc MYbv K‡i †h mKj †m‡Ui m`m¨ msL¨v wba©viY Kiv hvq, Zv‡`i‡K mvš— †mU ejv nq| duvKv †mU‡KI mvš— 
†mU aiv nq| 
 

msÁv : (K) duvKv †mU Φ mvš— †mU Gi m`m¨ msL¨v .0   
 (L) hw` †Kv‡bv †mU A  Ges },....,3,2,1{ mJ

m
  =  mgZzj nq, †hLv‡b Nm∈ , Z‡e A  GKwU 

mvš— †mU Ges A  Gi m`m¨ msL¨v m | 
 (M) A  †Kv‡bv mvš— †mU n‡j, A  Gi m`m¨ msL¨v‡K )(An  Øviv m~wPZ nq| 

 (N) †Kv‡bv †mU A  mvš— †mU bv n‡j, G‡K Abš— †mU ejv nq| 
 

`ªóe¨ 1| }3,2,1{},2,1{},1{ 321      === JJJ  BZ¨vw` cÖ‡Z¨‡KB N  Gi mvš— Dc‡mU Ges 

2)(  ,1)( 21 == JnJn , 3)( 3 =Jn  BZ¨vw`| 
 

ev¯—weK c‡¶, mm JJ   ∼  (GB Aby‡”Q‡`i cÖwZÁv 1 `ªóe¨) Ges mJn m =)( | 
 

`ªóe¨ 2| ïaygvÎ mvš— †m‡UiB m`m¨ msL¨v wbw`©ó Kiv hvq| myZivs )(An  wjL‡j eyS‡Z n‡e A  mvš— †mU| 
 

`ªóe¨ 3| BA  I  mgZzj †mU Ges G‡`i g‡a¨ GKwU †mU mvš— n‡j Aci †mUwUI mvš— n‡e Ges 
)()( BnAn =  n‡e| 
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cÖwZÁv 3| hw` A  mvš— †mU nq Ges AB,  Gi cÖK…Z Dc‡mU nq, Z‡e B  mvš— †mU Ges )()( AnBn <  

n‡e|  
 

cÖwZÁv 4| A  Abš— †mU n‡e hw` I †Kej hw` AA  Ges Gi GKwU cÖK…Z Dc‡mU mgZzj nq| 
 

`ªóe¨ 5| N  GKwU Abš— †mU (D`vniY 11 `ªóe¨)| 
 

mvš— †m‡Ui Dcv`vb msL¨v 
mvš— †mU A  Gi Dcv`vb msL¨v )(An  Øviv m~wPZ Kiv n‡q‡Q Ges )(An  wba©vi‡Yi c×wZ e¨vL¨v Kiv 

n‡q‡Q| 
g‡b Kwi, ,0)(,0)( >=>= qBnPAn  †hLv‡b =∩ BA  

 
Dc‡ii wP‡Î ewY©Z GK-GK wgj †_‡K †`Lv hvq †h, qpJBA +∼∪    

A_©vr, )()()( BnAnqpBAn +=+=∪  G †_‡K ejv hvq †h, 
 

cÖwZÁv 1| hw` BA  I  ci®úi wb‡ñ` †mU nq, Z‡e )()()( BnAnBAn +=∪  

GB cÖwZÁv‡K m¤cÖmviY K‡i ejv hvq †h, )()()()( CnBnAnCBAn ++=∪∪  

  )()()()()( DnCnBnAnDCBAn +++=∪∪∪  BZ¨vw`, 

†hLv‡b DCBA ,,,  †mU¸‡jv ci¯úi wb‡ñ` mvš— †mU| 
 

cÖwZÁv 2| †h‡Kv‡bv mvš— †mU BA  I  Gi Rb¨ )()()()( BAnBnAnBAn ∩−+=∪  
 

cÖgvY : GLv‡b, BABA ∩,\  Ges AB \  †mU wZbwU ci¯úi wb‡ñ` †mU [†fbwPÎ `ªóe¨] Ges  
 )()\( BABAA ∩∪=  
 )()\( BAABB ∩∪=  
 )\()()\( ABBABABA ∪∩∪=∪  
 

 

))......(\()()\()(

)().........()\()(

)).....(()\()(

iiiABnBAnBAnBAn

iiBAnABnBn

iBAnBAnAn

+∩+=∪

∩+=

∩+=∴

   

 

Φ
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myZivs, )(i bs †_‡K cvB, )()()\( BAnAnBAn ∩−=  

)(ii bs †_‡K cvB, )()()\( BAnBnABn ∩−=  

GLb, )\()\( ABnBAn  Ges  )(iii  bs G ewm‡q cvB,  

      )()()()()()( BAnBAnBnBAnAnBAn ∩+∩−+∩−=∪  

 ∴ )()()()( BAnBnAnBAn ∩−+=∪  
 

KvR : 
1|  wb‡gœv³ cÖ‡Z¨K †¶‡Î BA  I  Gi g‡a¨ m¤¢ve¨ mKj GK-GK wgj eY©bv Ki : 
 (K) },{ baA =   }2,1{=B . 

 (L) },,{ cbaA =  },,{ cbaB =  
 

2|  Dc‡ii cÖ‡kœ ewY©Z cÖ‡Z¨K GK-GK wgjKi‡Yi Rb¨ },:),{( ByAxyxF ∈∈= Ges yx ↔  †mUwU 
ZvwjKv c×wZ‡Z eY©bv Ki| 

3|  g‡b Kwi }4,3,2,1{},,,{     Ges == BdcbaA | BA×  Gi GKwU Dc‡mU F  eY©bv Ki| hvi 
Aš—f©y³ µg‡Rvo¸‡jvi cÖ_g c‡`i m‡½ wØZxq c‡`i wgj Kiv n‡j, A  I B  Gi GKwU GK-GK 
wgj ¯’vwcZ nq †hLv‡b, 3↔a | 

4|  †`LvI †h, },........3,2,1{ nA =  Ges  }2.,.........2,2,1{ 12 += mB  †mU `yBwU mgZzj| 
5|  †`LvI †h, 0:3{ == nS n  A_ev }Nn∈  †mUwU N  Gi mgZzj| 
6|  Dc‡ii cÖ‡kœœ ewY©Z S  †m‡Ui GKwU cÖK…Z Dc‡mU eY©bv Ki hv S  Gi mgZzj| 
7|  †`LvI †h, mKj we‡Rvo ¯^vfvweK msL¨vi †mU ,.....}7,5,3,1{    =A  BZ¨vw` Abš— †mU| 

 

kw³ †mU 
gva¨wgK exRMwY‡Z G msµvš— we —̄vwiZ A‡jvPbv Kiv n‡q‡Q| GLv‡b ïay kw³ †m‡Ui D`vniY †`Iqv 
n‡jv : 
 

D`vniY 12| hw` }4,3,2{}3,2,1{    Ges   == BA nq, Z‡e †`LvI †h, )()()( BAPBPAP ∩=∩  
 

mgvavb : GLv‡b, }4,3,2{}3,2,1{    Ges   == BA  

myZivs, }}3,2,1{},3,2{},3,1{},2,1{},3{},2{},1{,{)( Φ=AP  

Ges P(B) = {Φ,{2}, {3}, {4}, {2,3}, {2,4}, {3,4}, {2,3,4}} 

∴ P(A)∩P(B) = {Φ,{2}, {3}, {2,3}} 

GLb, }4,3,2{}3,2,1{  ∩=∩ BA  

 }3,2{  =  

∴ P(A∩B) = {Φ,{2}, {3}, {2,3}} 

myZivs )()()( BAPBPAP ∩=∩ . 
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D`vniY 13| hw` },{ baA =  Ges },{ cbB = nq, Z‡e †`LvI †h, )()()( BAPBPAP ∩⊂∪  

mgvavb : GLv‡b, P(A) = {Φ, {a}, {b}, {a, b}} 
                     P(B) = {Φ,{b}, {c}, {b, c}} 

∴ P(A) ∪ P(B) = {Φ, {a}, {b}, {c}, {a, b}, {b, c}} 
Avevi, },,{ cbaBA  =∪  

∴ P(A∪B) = {Φ, {a}, {b}, {c}, {a, b}, {a, c}, {b, c} {a, b, c}} 
myZivs, ).()()( BAPBPAP ∩⊂∪  

KvR : 
1|  hw` }3,1{}3,2{},2,1{},3,2,1{   Ges      ==== DCBA nq, Z‡e †`LvI †h,  

  P(A) = {A, B, C, D, {1}, {2}, {3}, Φ} 
2|  hw` }5,2{}2,1{   Ges  == BA nq, Z‡e †`LvI †h,  

  P(A) = {A, B, C, D, {1}, {2}, {3}, Φ}. 

 
).()()()(

)()()()(

BAPBPAPii

BAPBPAPi

∪≠∪

∩=∩

  

  
 

 

ev¯—e mgm¨v mgvav‡b †mU : 
ev¯—e mgm¨v mgvav‡b †fbwPÎ e¨envi Kiv nq| GLv‡b D‡jL¨ †h, cÖwZ‡m‡Ui Dcv`vb msL¨v †fbwP‡Î †jLv 
n‡e, Zv K‡qKwU D`vni‡Yi gva¨‡g †`Lv‡bv n‡jv| 
D`vniY 14| 50  Rb †jv‡Ki g‡a¨ 35  Rb Bs‡iwR  25  Rb Bs‡iwR I evsjv ej‡Z cv‡i Ges 
ỳBwU fvlvi Aš—Z GKwU ej‡Z cv‡i| evsjv ej‡Z cv‡i KZ Rb ? †Kej gvÎ evsjv ej‡Z cv‡i 

KZ Rb ? 
 

mgvavb : g‡b Kwi, mKj †jv‡Ki †mU S  Ges Zv‡`i g‡a¨ hviv Bs‡iwR ej‡Z cv‡i Zv‡`i †mU E , hviv 
evsjv ej‡Z cv‡i Zv‡`i †mU B |  
Zvn‡j cÖkœvbymv‡i, 50)( =Sn , 35)( =En , 25)( =∩ BEn  Ges 

BES ∪=  
g‡b Kwi, xBn =)(  

Zvn‡j, )()()()()( BEnBnEnBEnSn ∩−+=∪=  †_‡K cvB, 

253550 −+= x  

ev, 40253550 =+−=x  

A_©vr, 40)( =Bn     

∴ evsjv ej‡Z cv‡i 40  Rb| 
GLb, hviv †Kej evsjv ej‡Z cv‡i, Zv‡`i †mU n‡”Q (B\E)| 

 

cÖ‡Z¨‡KB
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g‡b Kwi, yEBn =)\(  †h‡nZz EBBE \ Ges  ∩  wb‡ñ` Ges )\()( EBBEB ∪∩=  [†fbwPÎ 

`ªóe¨] 
myZivs )\()()( EBnBEnBn +∩=  

∴ y+= 2540  

ev, 152540 =−=y  

A_©vr, 15)\( =EBn  

∴ †Kej evsjv ej‡Z cv‡i 15  Rb| AZGe, evsjv ej‡Z cv‡i 40 Rb Ges †KejgvÎ evsjv ej‡Z 
cv‡i 15  Rb| 

D`vniY 15| f~‡Mvj I BwZnvm wel‡q covïbv Ki‡Q Ggb QvÎ‡`i †mU h_vµ‡g HG  I  n‡j wb‡gœi cÖ‡kœi 
DËi `vI (D‡jL¨, †m‡Ui m`m¨ wb‡ ©̀k Ki‡Z x  e¨envi Kiv n‡q‡Q|) 
(a)  )(i  f~‡Mvj I BwZnvm Dfq wel‡q covïbv K‡i‡Q Ggb QvÎ‡`i msL¨v 

 )(ii  ïaygvÎ BwZnv‡m covïbv Ki‡Q Ggb QvÎ‡`i msL¨v 

 †fbwP‡Î Mvp K‡i †`LvI| 
 

)(b  †Kv‡bv K¬v‡mi 32  Rb Qv‡Îi g‡a¨ cÖ‡Z¨K QvÎ Aš—Z f~‡Mvj ev BwZnvm wel‡q covïbv Ki‡Q| Zv‡`i 

g‡a¨ 22  Rb f~‡Mvj Ges 15  Rb BwZnv‡m| KZRb QvÎ BwZnvm I f~‡Mvj Dfq wel‡q c‡o‡Q Zv †fbwP‡Î 
†`LvI| 
 

mgvavb : )()( ia   Hx∈  Ges Gx∈  

 GHxei ∩∈ ..  
 )(ii  Hx∈  Ges Gx∉  
    i.e.x H\G 

(b) awi, BwZnvm wel‡q c‡o‡Q Ggb QvÎ‡`i †mU H  
f~‡Mvj wel‡q c‡o‡Q Ggb QvÎ‡`i †mU G    
Zvn‡j GH ∩  f~‡Mvj I BwZnvm welq c‡o‡Q Ggb QvÎ‡`i †mU  

 awi,  xGHn =∩ )(  

†h‡nZz GK wel‡q Aš—Z cÖ‡Z¨‡K c‡o‡Q ∪=∪GH  
n (H∪G)= n (U) 
i.e.  (22 – x) + x + (15 – x) = 32 
 ⇒ 37 – x = 32 
∴  x = 5 
myZivs 5 Rb QvÎ BwZnvm I f~‡Mvj Dfq wel‡q c‡o‡Q| 
D`vniY 16| GKwU †kªwYi 35Rb evwjKvi cÖ‡Z¨‡K †`Šo, muvZvi I bv‡Pi †h‡Kv‡bv GKwU‡Z AskMÖnY 
K‡i| Zv‡`i g‡a¨ 15Rb †`Šo, 4Rb muvZvi I bvP, Rb ïay †`uŠo, 7 Rb muvZv‡i AskMÖnY K‡i wKš‘ 
bv‡P bq| 
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Zv‡`i g‡a¨ 20 Rb †`uŠo cQ›` K‡i bv, x R‡bi muvZvi I bvP cQ›`, x2  Rb ïay bvP cQ›`, 2  Rb ïay 
muvZvi cQ›` K‡i| 

)(a  G Z_¨¸‡jv †fbwP‡Î †`LvI 

)(b  x  wbY©q Ki 

)(c  †m‡Ui gva¨‡g e¨vL¨v Ki {†h mg¯— evwjKv †`uŠo I bvP cQ›` K‡i wKš‘ muvZvi bq} 

)(d  KZRb evwjKv †`uŠo I bvP cQ›` K‡i wKš‘ muvZvi cQ›` K‡i bv| 
 

mgvavb : )(a  

awi, †mU  =J  hviv †`Šo cQ›` K‡i    
 =S  hviv muvZvi cQ›` K‡i 
 =D  hviv bvP cQ›` K‡i 
 

)(b    {=′J †h me evwjKv †`Šo cQ›` K‡i bv} 

 20)( =′Jn   

   ev, 2022 =++ xx  
   ev, 183 =x  

 6=x  
)(c   {†h me evwjKv †`uŠo I bvP cQ›` K‡i wKš‘ muvZvi cQ›` K‡i bv} 

 SDJ ′∩∩  
 (d)  awi,  ySDJn =′∩∩ )(  

          †`Iqv Av‡Q 15)( =Jn  

     
2

15274

=

=+++

y

y

                
 

ïay 2Rb evwjKv †`uŠo Ges bvP cQ›` K‡i wKš‘ muvZvi cQ›` K‡i bv| 
 

D`vniY 17| 24 Rb Qv‡Îi 18Rb ev‡¯‹Uej †Ljv cQ›` K‡i, 12Rb fwjej †Ljv cQ›` K‡i| †`Iqv 
Av‡Q, =U {†kªwYi QvÎ‡`i †mU}, =B  {ev‡¯‹Uej †Ljv cQ›` K‡i Ggb Qv‡Îi †mU} 
=V {fwjej †Ljv cQ›` K‡i Ggb QvÎ‡`i †mU} 

g‡b Kwi, xVBn =∩ )(  Ges †fbwP‡Î wb‡Pi Z_¨¸‡jv e¨vL¨v Ki : 

)(a  VB∪ †m‡Ui eY©bv `vI Ges )( VBn ∪  †K x  Gi gva¨‡g cÖKvk Ki| 

)(b  xGi m¤¢ve¨ b~¨bZg gvb wbY©q Ki| 

)(c  xGi m¤¢ve¨ e„nËg gvb wbY©q Ki| 

mgvavb :  
)(a  VB∪ n‡jv Ggb me Qv‡Îi †mU hviv ev‡¯‹Uej ev fwjej †Ljv cQ›` K‡i| 
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 xxxxVBn −=−++−=∩ 30)12()18()(
(

 

xxxxVBn −=−++−=∪ 30)12()18)(  

)(b   )( VBn ∩ ¶z`ªZg hLb UVB =∪  ZLb, 2430)()( =−==∩ xUnVBn  ev 6=x  

∴ m¤¢ve¨ ¶z`ªZg gvb 6=x   

)(c  )( VBn ∩ e„nËg hLb UBV =⊆  ZLb , 12)()( ===∩ xVnVBn  

∴ m¤¢ve¨ e„nËg gvb 12=x  
 

KvR : 
1|  †Kv‡bv †kªwYi 30Rb Qv‡Îi 20 Rb dzUej Ges 15Rb wµ‡KU cQ›` K‡i| cÖ‡Z¨K QvÎ `yBwU 

†Ljvi †h‡Kv‡bv GKwU †Ljv cQ›` K‡i| KZRb QvÎ `yBwU †LjvB cQ›` K‡i ? 
 

2|  wKQz msL¨K †jv‡Ki g‡a¨ 50Rb evsjv, 20 Rb Bs‡iwR Ges 10Rb evsjv I Bs‡iwR ejZ cv‡i| 
`yBwU fvlvi Aš—Z GKwU fvlv KZRb ej‡Z cv‡i ? 

 

3|  XvKv wek¦we`¨vj‡qi AvaywbK fvlv Bbw÷wUD‡Ui 100 Rb wk¶v_©xi g‡a¨ 42 Rb †d«Â, 30Rb 
Rvg©vb, 28 Rb ¯ú¨vwbk wb‡q‡Q| 10Rb wb‡q‡Q †dÂ I ¯ú¨vwbk, 8 Rb wb‡q‡Q Rvg©vb I ¯ú¨vwbk, 
5  Rb wb‡q‡Q Rvg©vb I †dÂ, 3 Rb wZbwU fvlvB wb‡q‡Q| 

 )(i  KZRb wk¶v_©x H wZbwU fvlvi GKwUI †bqwb ? 

 )(ii  KZRb wk¶v_©x H wZbwU fvlvi †Kej GKwU fvlv wb‡q‡Q ? 

 )(iii  KZRb wk¶v_©x H wZbwU fvlvi †Kej `yBwU fvlv wb‡q‡Q| 

4|  †Kv‡bv ¯‹z‡ji beg †kªwYi gvbweK kvLvi 50  Rb wk¶v_©xi g‡a¨ 29 Rb †cŠibxwZ, 24 Rb f~‡Mvj 
Ges 11Rb †cŠibxwZ I f~‡Mvj Dfq welq wb‡q‡Q| KZRb wk¶v_©x †cŠibxwZ ev f~‡Mvj welq 
`yBwUi †KvbwUB †bqwb ? 

 

Abykxjbx 1⋅1 
 

1| .i  †Kvb †m‡Ui m`m¨ msL¨v n2  n‡j, Gi Dc‡m‡Ui msL¨v n‡e n4  

 .ii  mKj g~j` msL¨vi †mU 
⎭
⎬
⎫

⎩
⎨
⎧

= Z , q ≠ 0p, q
q
pQ :  

 .iii  RxxbaRba ∈=∈

∈

:{[,];,    Ges }bxa <<  

Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK ? 
 K. iii   I  L. iiiii   I  M. iiii   I  N. iiiiii   I ,  

∴
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wb‡Pi Z‡_¨i Av‡jv‡K (2-4) bs cÖ‡kœi DËi `vI : 
cÖ‡Z¨K Nn ∈  Gi Rb¨ ...}..........3.2,{ nnnAn =  

2| 21 AA ∩  Gi gvb wb‡Pi †KvbwU ? 

K. 1A  L. 2A  M. 3A  N. 4A  

3| wb‡Pi †KvbwU 63 AA ∩  Gi gvb wb‡ ©̀k K‡i ? 

K. 2A  L. 3A  M. 4A  N. 6A  

4| 32 BA ∩  Gi cwie‡Z© wb‡Pi †KvbwU †jLv hvq ? 

K. 3A  L. 4A  M. 5A  N. 6A  

5| †`Iqv Av‡Q },203:{ ZnxxU ∈≤≤=  , xxA :{=  we‡Rvo msL¨v} Ges xxB :{= †gŠwjK 
msL¨v} wb‡gœi †m‡Ui Dcv`vb¸‡jvi ZvwjKv wjwce× Ki : 

)(a   A Ges B  
(b)  }:{ BxAxxC ∈∈=  Ges  Ges   

AxxD ∈= :{  A_ev }Bx ∈  
†mU DC  Ges   Gi eY©bv `vI 

6| †fbwP‡Î BA  Ges †m‡Ui Dcv`vb¸‡jv †`Lv‡bv n‡q‡Q| hw` )()( BnAn =  nq, Z‡e wbY©q Ki 

xa  )(  Gi gvb ).()()( BAnBAnb ′∩∪  Ges   

 
7| †fbwP‡Î BA  Ges †mUØ‡qi cÖ‡Z¨‡Ki Dcv`vb¸‡jv †`Lv‡bv n‡q‡Q| )( BAn ′∩′  wbY©q Ki| 

xa  )(  Gi gvb   )()( Anb   Ges )(Bn  

8| hw` xxU :{= abvZ¥K c~Y©msL¨v}, }5:{ {≥= xxA  Ges }12: <= xxB  

Z‡e )()( AnBAn ′∩  Ges  Gi gvb wbY©q Ki|  

9| hw` xxU :{= †Rvo c~Y©msL¨v}, }253:{ ≥= xxA  Ges }125:{ <= xxB  nq, Zvn‡j  
)()( BAnBAn ′∩′∩  Ges  Gi gvb wbY©q Ki| 

10| †`LvI †h, (K)  Φ=AA \         (L) AAAA =)\(\  

11| †`LvI †h, )()()( CABACBA ×∪×=∪×  

12| hw` DCBA ⊂⊂  Ges nq, Z‡e †`LvI †h, )()( DBCA ×⊂×  

13| †`LvI †h, },........,3,2,1{ nA =  Ges }2,........2,2,1{ 12 −= nB  †mU `yBwU mgZzj| 
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14| †`LvI †h, ^̄vfvweK msL¨vmg~‡ni e‡M©i †mU ...},.........36,25,9,4,1{=S  GKwU Aš— †mU| 
 

15| cÖgvY Ki †h, Φ=∩== BAqBnpAn  Ges )(,)(  Ges n‡j, qpBAn +=∪ )( | 
 

16| cÖgvY Ki †h, CBA ,,  mvš— †mU n‡j, 
 )()()()()()()()( CBAnACnCBnBAnCnBnAnCBAn ∩∩+∩−∩−∩−++=∪∪ | 
 

17| hw` },{},,{ ycBxbaA   Ges   ==  mvwe©K †mU },,,,,{ zyxcbaU      =  Gi Dc‡mU n‡j, hvPvB 
Ki †h, BBAiiiBBAiiBAia =∩′′=′∪′⊂          )(,)(,))((  

 )(b   wbY©q Ki : )()( BABA ′∩∪∩  
 

18| †Kv‡bv †kªwYi 30Rb wk¶v_©xi g‡a¨ 19Rb A_©bxwZ, 17Rb f~‡Mvj, 11Rb †cŠibxwZ, 12Rb 
A_©bxwZ I f~‡Mvj, 4Rb †cŠibxwZ I f~‡Mvj, 7 Rb A_©bxwZ I †cŠibxwZ Ges 5 Rb wZbwU welqB 
wb‡q‡Q| KZRb wk¶v_©x wZbwU wel‡qi †KvbwUB †bqwb ? 

 

19| †fbwP‡Î mvwe©K †mU U  Ges Dc‡mU CBA ,,  Gi m`m¨ msL¨v Dc¯’vcb Kiv n‡q‡Q| 
 )(a  hw` )()( CBnBAn ∩=∩  nq, Z‡e x  Gi gvb wbY©q Ki| 
 )(b  hw` )()( CAnCBn ∩′=′∩  nq, Z‡e y  Gi gvb wbY©q Ki| 
 )(c  )(Un Gi gvb wbY©q Ki| 

 
20| †fbwP‡Î CBA ,,  †m‡Ui Dcv`vb¸‡jv Ggbfv‡e †`Iqv Av‡Q †hb, CBA ∪∪= 

 
 

 )(a  hw` 50)( =U

U

n  nq, Z‡e x  Gi gvb wbY©q Ki| 

 )(b  )()( BAnCBn ∩′′∩  Ges   Gi gvb wbY©q Ki 

 )(c  )( CBAn ′∩∩  Gi gvb wbY©q Ki 

21| wZbwU †mU CBA  Ges ,  Ggbfv‡e †`Iqv Av‡Q †hb, BCCABA ⊂=∩=∩  Ges  ΦΦ,  

†fbwPÎ AsKb K‡i †mU¸‡jvi e¨vL¨v `vI : 
22| †`Iqv Av‡Q },31:{},52:{ RxxxBRxxxA ∈<≤=∈≤<=  Ges  

 Ges }5,4,2{=C  wb‡gœi †mU¸‡jv Abyiƒc set notation G cÖKvk Ki :  

 )(a  BA∩  )(b  Ges BA ′∩′ )(d BA ∪′  

23| †`Iqv Av‡Q },10:{ RxxxU ∈<= , }41:{ ≤<= xxA  Ges }.63:{ <≤= xxB   wb‡Pi 
†mU¸‡jv Abyiƒc †mU wP‡ýi gva¨‡g cÖKvk Ki : 

 )(a  BA∩  )(b BA ∩′  )(c Ges BA ′∩ )(d BA ′∩′  
24| wb‡gœ BA  I †mU †`Iqv Av‡Q| cÖwZ‡¶‡Î BA∪  wbY©q Ki Ges hvPvB Ki †h )( BAA ∪⊂  Ges 

)( BAB ∪⊂  

 . i  }2,1,0,1.2{     −−=A  Ges }3,0,3{   −=B  
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 .ii  2,10{   Ges  xxN,xA <∈=  Gi ¸wYZK} 

  Ges 3,10{   Ges   xxN,xB <∈=  Gi ¸wYZK} 
 

25| wb‡gœi †mU¸‡jv e¨envi K‡i BA∩  wbY©q Ki Ges hvPvB Ki †h,  
 BBAABA ⊂∩⊂∩ )( Ges (  

 )(i  }2,0,1{},5,3,2,1,0{       −

−

== BA  

 )(ii  },,,{},,,,{ ycxbBdcbaA      ==  
 

26| Av‡bvqviv gnvwe`¨vj‡qi QvÎx‡`i g‡a¨ wewPÎv, mÜvbx I c~e©vYx cwÎKvi cvV¨vfvm m¤ú‡K© cwiPvwjZ 
GK mgx¶vq †`Lv †Mj %60 QvÎx wewPÎv, %50 QvÎx mÜvbx, %50 QvÎx c~e©vYx, %30 QvÎx wewPÎv I 
mÜvbx, 30% QvÎx wewPÎv I c~e©vYx, 20% QvÎx mÜvbx I c~e©vYx Ges 10% QvÎx wZbwU cwÎKvB c‡o| 

 

 )(i  kZKiv KZRb QvÎx D³ cwÎKv wZbwUi †KvbwUB c‡o bv ? 

 )(ii  kZKiv KZRb QvÎx D³ cwÎKv¸‡jvi g‡a¨ †Kej `yBwU c‡o ? 

27| }0)(:{ 2 =++∈= abxbaxRxxA  Ges  

 }5,4,2{}2,1{    Ges  == CB  

 K. A  †m‡Ui Dcv`vbmg~n wbY©q Ki| 
 L. †`LvI †h, )()()( CPBPCBP ∩=∩  
 M. cÖgvY Ki †h, )()()( CABACBA ×∪×=∪×  
 

28| GKwU †kªwYi 100 Rb Qv‡Îi g‡a¨ 42 Rb dzUej, 46 Rb wµ‡KU Ges 39Rb nwK †L‡j| G‡`i 
g‡a¨ 13Rb dzUej I wµ‡KU, 14Rb wµ‡KU I nwK Ges 12Rb dzUej I nwK †Lj‡Z cv‡i| GQvov 
7 Rb †Kv‡bv †Ljvq cvi`k©x bq- 

 K. DwjwLZ wZbwU †Ljvq cvi`k©x Ggb QvÎ‡`i †mU Ges †Kv‡bv †Ljvq cvi`k©x bq Ggb QvÎ‡`i †mU 
†fbwP‡Î †`LvI- 

 L. KZRb QvÎ DwjwLZ wZbwU †Ljvq cvi`k©x Zv wbY©q Ki| 
 M. KZRb QvÎ †KejgvÎ GKwU †Ljvq cvi`k©x Ges KZRb Aš—Z `yBwU †Ljvq cvi`k©x ? 
 

Aš^q (Relation) Ges dvskb (Function) 

2,3   Gi †P‡q eo, 3  Gi eM© 9 | G¸‡jv Aš^‡qi D`vniY| cÖ_g D`vni‡Y j¶¨ Kwi, ÔGi †P‡q eoÕ K_vwU 

msÁvwqZ Kiv n‡q‡Q hv mKj ev¯—e msL¨vi †mU R  Gi Aš—M©Z| Avevi 2q D`vni‡Y m¤úK©wU ÕGi eM©Õ I 
ev¯—e msL¨vi †mU R  Gi Aš—M©Z| 
 

D‡jL¨ †h mKj ev¯—e msL¨v R †m‡U Aš—M©Z wKš‘ Aš^q bq| †hgb 3 †gŠwjK msL¨vÕ Aš^q bq KviY 3  
Ab¨‡Kv‡bv msL¨vi ms‡M m¤úwK©Z bq| hv †fbwP‡Îi gva¨‡g D`vniY 1-G †`Lv‡bv n‡jv| 
 

 

:x

:x
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D`vniY 1| g‡b Kwi }7,5,3,2{=A  Ges }10,7,4,2,1{=B | A  Gi †h †h m`m¨ Øviv B  Gi †h †h 

m`m¨ wefvR¨ nq G‡`i Aw¼Z K‡i wb‡P wP‡Î †`Lv‡bv n‡jv :  

                                                  A                     B  

 
Giƒc Awš^Z m`m¨‡`i Øviv MwVZ µg‡Rvo¸‡jvi †mU )}7,7)(10,5)(10,2)(4,2)(2,2{(=A  Øviv GB 

wefvR¨Zv m¤úK©wU eY©bv Kiv hvq| D  †m‡U Aš—f©y³ µg‡Rvo¸‡jvi cÖ_g c` A  Gi m`m¨ I wØZxq c` 
B  Gi m`m¨ †hLv‡b cÖ_g c` Øviv wØZxq c` wefvR¨|  
A_©vr, xByAxyxDBAD  Ges  Ges ∈∈=×⊂ ,:),{( Øviv y wefvR¨}, GLv‡b D  †mUwU A  †mU 

†_‡K B  †m‡U GKwU Aš^q| 
 

D`vniY 2| ev¯—e msL¨vi µg‡Rv‡oi †mU },:),{ yxRyRxyxL <∈∈=  Ges  we‡ePbv Kwi †h, `yBwU 

ev¯—e msL¨v ba,  Gi Rb¨ ba <  hw` I †Kej hw` Lba ∈),(  nq| myZivs L  †mU Øviv ev —̄e msL¨vi 

†QvU-eo m¤úK© ewY©Z nq| 
 

msÁv : BA  I †mU n‡j BA×  Gi †Kv‡bv Ak~b¨ Dc‡mU‡K A  †_‡K B  G GKwU Aš^q )(relation  

ejv nq| 
 

msÁv : A  GKwU †mU n‡j AA×  Gi †Kv‡bv Aïb¨ Dc‡mU‡K A  †_‡K A  G GKwU Aš^q ejv nq| 
 

gš—e¨ : cÖ‡Z¨K Aš^q GK ev GKvwaK µg‡Rv‡oi GKwU †mU| 
†fbwP‡Î †mU }4,3,2,1{    =X  Gi Dcv`vb¸‡jv †mU }9,7,5,3{    =Y  Gi Dcv`b¸‡jvi m‡½ A¨v‡iv 

( arrow) wPý Øviv ms‡hvM ¯’vcb †`Lv‡bv n‡q‡Q| †mU YX  I  Gi gv‡S Giƒc ms‡hvM ¯’vcb‡K X  n‡Z 

Y  G Aš^q )(relation  ejv nq| 

 
†fbwP‡Î X  †m‡Ui m`m¨ 1  Gi mv‡_ Y  †m‡Ui m`m¨ 3  Gi m¤úK©‡K 31→  Øviv cÖKvk K‡i Avgiv 
ewj cÖviw¤¢K m`m¨ 1  Ges †kl m`m¨ 3  A_ev 1  g¨vwcs 3| Z`ª“c 73,52 →→  Ges .94→  
 

myZivs X  †m‡Ui cÖwZwU m`m¨ Yx  ,  †m‡Ui GKwU gvÎ m`m¨ y  Gi mv‡_ m¤úwK©Z| G m¤úK©‡K dvskb 
ev g¨vwcs e‡j| 

(
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†fbwP‡Î Av‡iKwU m¤úK© we‡ePbv Kwi| 

 
wPÎ †_‡K †`Lv hvq, 93,72,51,31 →→→→  Ges 74 → . 

X  †m‡Ui m`m¨ 1, Y  †m‡Ui `yBwU m`m¨ 3 Gi 5  Gi mv‡_ g¨vwcs| G m¤úK© Kx dvskb ? 
D`vniY 3| wb‡Pi †Kvb Aš^qwU )(relation  dvskb bq ? hyw³ `vI| 

 

)(a      )(b  

 
             
 
 
 

)(c       )(d  

 
 

             
 
 

mgvavb: )(a  Ges )(d  m¤úK©wU dvskb wKš‘ (b) m¤úK©wU dvskb bq KviY 43 →  Ges 53→ | 

dvskb‡K mvaviYZ Bs‡iwR †QvU nv‡Zi A¶i hgf ,,  BZ¨vw` Øviv wb‡`©k Kiv nq| 
 

†m‡U }4,3,2,1{    =X  n‡Z †mU }9,7,5,3{    =Y  dvskb wb‡`©k Ki‡Z Avgiv wjwL 

 73:,52:,31: →→→ fff   Ges 94: →f  

GLv‡b 3 †K ejv nq 1 Gi B‡gR| Z`ª“c 97,5  I   h_vµ‡g 43,2  I   Gi B‡gR| 
 

AwaKš‘ X  †m‡Ui †h‡Kv‡bv m`m¨ x  Ges Y  †m‡Ui †h‡Kv‡bv m`m¨ y  Gi m¤úK©wU‡K Avgiv 12 += xy  

AvKv‡i cÖKvk Ki‡Z cvwi| 
 

AZGe, dvskb‡K Avgiv wb‡gœi wbqg AbymiY K‡i cÖKvk Ki‡Z cvwi- 

 yxf →:  †hLv‡b 12 += xy  

A_ev  12: +→ xxf  

†hLv‡b Avgiv wjL‡Z cvwi  12)( += xxf  

Zvn‡j  3)1( =f  n‡jv 1 Gi B‡gR Ges )(xf  n‡jv x  Gi B‡gR| 

 
 

 
 

x Y
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Av‡jvwPZ dvsk‡bi g‡a¨ cÖ_g †mU }4,3,2,1{    =X  †K dvskbwUi Avavi )(Domain  Ges cÖ_‡gv³ †mU 

n‡Z cÖ`Ë wbq‡g cÖvß wØZxq †m‡Ui msL¨v¸‡jvi †mU‡K dvskbwUi we¯—vi )(Range  ejv nq| 
 

Ab¨fv‡e ejv hvq )(xfy =  dvsk‡bi Avavi n‡jv x  Gi Ggb GKwU †mU †hLv‡b mg —̄ x  Gi Rb¨ 

)(xf  dvsk‡bi gvb wbY©q Kiv m¤¢e| Avi dvskbwUi Avavi x Gi Rb¨ )(xf  Gi †h mg¯— gvb cvIqv hvq, 

G‡`i msMÖn‡K Gi we¯—vi ev †iÄ e‡j| 
 

D`vniY 4|  12: 2 +→ xxf  Gi B‡gR wbY©q Ki : †hLv‡b †Wv‡gb }3,2,1{   =X  

mgvavb :  12)( 2 += xxf  

 3,2,1  Gi B‡gR n‡jv : 91)2(2)2(,31)1(2)1( 22 =+==+= ff   

 Ges 191)3(2)3( 2 =+=f  

∴  B‡gR †mU }.19,9,3{   =R  
 

D`vniY 5 : cv‡ki wP‡Î cmxxf +→:  dvsk‡bi Ask †_‡K wbY©q Ki- 

)(a   m  Ges c  Gi gvb 

)(b   f Gi Aax‡b 5  Gi B‡gR           

)(c   B‡gR 3 n‡j m`m¨ msL¨v   
 

mgvavb : )(a  cmxxf +=)(  

 

)2.........(144)4(..

1)4(14:

)1.(..........72..

7)2(72:

−=+⇒+=

−=⇒−→

=+

=⇒→

cmcmfei

ff

cmei

ff

 

 
)()( iii  I †_‡K cvB 4−=m   Ges 15=c  

)(b  f  Awa‡b 5  Gi B‡gR 51554)5( −=+×−=f  
)(c   awi x  wbY©‡q m`m¨ msL¨v hv i B‡gR 3  ZLb  331543)( =⇒=+−⇒= xxxf  

 

D`vniY 6| )}4,2(),1,1(),0,0(),1,1(),4,2{( −−=F  Aš^qwU Kx dvskb ? Gi †Wv‡gb I †iÄ wbY©q Ki| 
 

DËi : )}4,2(),1,1(),0,0(),1,1(),4,2{( −−=A  Aš^qwU GKwU dvskb| KviY Gi µg‡Rvo¸‡jvi cÖ_g 

Dcv`vb wfbœ wfbœ| 
ewY©Z dvsk‡b 4)2(,1)1(,0)0(,1)1(,4)2( ====−=− FFFFF      

∴  †Wv‡gb }2,1,0,1,2{     −−=A  Ges †iÄ }4,1,0{    =B  

A  Gi wewfbœ m`‡m¨i Qwe j¶¨ Ki‡j †`Lv hvq †h, GLv‡b Ax∈  Gi Rb¨ ,)( 2xxF =  G dvskbwU‡K 
2)(,: xxFBAF =→  wj‡L cÖKvk Kiv hvq| 

2

4

_1

7
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gš—e¨ : †Kv‡bv dvskb F  Gi †Wv‡gb Ges †Wv‡g‡bi cÖ‡Z¨K m`m¨ x  Gi Abb¨ Qwe )(xF  wbw ©̀ó Kiv 

n‡jB dvskbwU wba©vwiZ nq| A‡bK mgq †Wv‡gb Dn¨ ivLv nq| Giƒc †¶‡Î †Wv‡gb wn‡m‡e R  Gi H 

Dc‡mU‡K MÖnY Kiv nq, hvi cÖ‡Z¨K m`m¨ x  Gi Rb¨ R  G )(xF  wba©vwiZ _v‡K| 
 

D`vniY 7| xxF −= 1)(  Øviv ewY©Z dvsk‡bi †Wv‡gb wbY©q Ki|  

)2(),1(,
2
1),0(),3( FFFFF     ⎟
⎠
⎞

⎜
⎝
⎛−  Gi g‡a¨ †h¸‡jv msÁvwqZ †m¸‡jv wbY©q Ki| 

mgvavb : RxxF ∈−= 1)(  hw` I †Kej hw` 01 ≥− x  ev x≥1  A_©vr, 1≤x  myZivs  

†Wvg }1:{ ≤∈= xRxF  

GLv‡b 24)3(1)3( ==−−=−F  

 1101)( ==−=oF  

 
2

1
2
1

2
11

2
1

==−=⎟
⎠
⎞

⎜
⎝
⎛F  

 011)1( =−=F  

 )2(F  msÁvwqZ bq, †Kbbv .2 domF∉  
 
 
 

KvR : 
1| wb‡Pi †Kvb Aš^qwU dvskb bq ? hyw³ `vI| 
 
 )(a      )(b   

 
 
   
 

)(c      )(d  

  
 
 

 
 
 

 
2| 24: +→ xxf  Øviv ewY©Z dvskb hvi †Wv‡gb }5,3,1{   −=D  Zvn‡j dvskbwUi B‡gR 

†mU wbY©q Ki| 
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3| cÖ`Ë S  Aš^qwU‡K ZvwjKv c×wZ‡Z eY©bv Ki Ges †Kvb¸‡jv dvskb Zv wba©viY Ki| †Wvg S  I 
†iÄ S  wbY©q Ki| †hLv‡b }2,1,0,1,2{     −−=A  

 (K) }1,:),{( =+∈∈= yxAyAxyxS   Ges    

 (L) }1,:),{( =−∈∈= yxAyAxyxS   Ges   

 (M) },:),{( 2xyAyAxyxS =∈∈=   Ges   

 (N) },:),{( 2 xyAyAxyxS =∈∈=   Ges   

4|  12)( −= xxf  Øviv ewY©Z dvsk‡bi Rb¨- 

 (K) )2()(),2( FoFF  Ges  −  wbY©q Ki 

 (L) ⎟
⎠
⎞

⎜
⎝
⎛ +

2
1aF  wbY©q Ki, †hLv‡b Ra∈  

 (M) 5)( =xF  n‡j, x  wbY©q Ki 
 (N) yxF =)(  n‡j x  wbY©q Ki †hLv‡b Ry∈  

GK-GK dvskb )( FunctionOneOne    
†fbwP‡Î BA  Ges †m‡U j¶¨ Kwi- 
 
 
 
 

                         

   A                    B 
†fbwP‡Î f  dvsk‡bi Aax‡b wfbœ wfbœ m`‡m¨i Qwe me©`v wfbœ| 

msÁv : hw` †Kvb dvsk‡bi Aax‡b Gi †Wv‡g‡bi wfbœ wfbœ m`‡m¨i Qwe me©`v wfbœ nq, Z‡e dvskbwU‡K GK-
GK (One-One)  dskb ejv nq| 
 

msÁv †_‡K †`Lv hvq, GKwU dvskb BAf →:  †K GK-GK dvskb ejv n‡e, hw` 

2121 )()( xxxfxf =⇒=  †hLv‡b ., 21 Axx ∈  

D`vniY 8| Rxxxf ∈+= ,53)(  GKwU GK-GK dvskb| 

hvPvB : †`Iqv Av‡Q 53)( += xxf  

awi, Rba ∈,  Zv n‡j 53)(53)( +=+= bbfaaf  Ges   

GLb, bababfaf =⇒+=+⇒= 5353)()(  

myZivs f  GK-GK dvskb| 

Avevi, g G ewY©Z dvskbwU j¶¨ Kwi †h, 
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†Wv‡g‡bi `yBwU wfbœ m`‡m¨i Qwe GKB 12)3(,12)2( == gg  
myZivs g  dvskbwU GK-GK bq| 

Dc‡ii wPÎ `yBwUi Zxi wP‡ýi )(arrows  w`K D‡ëv Ki‡j †`Lv hvq- 

                        
cÖ_gwU GK-GK dvskb, GB dvskb‡K ejv nq f  dvsk‡bi wecixZ dvskb| 

wKš‘ wecixZ g¨vwcs hv g g Gi Aax‡b Kiv n‡q‡Q Zv GK-GK dvskb bq| ZvB    dvsk‡bi wecixZ dvskb 

cvIqv hv‡e bv| GLv‡b GK-GK dvskb Ges Bnvi wecixZ 1−f  Gi ga¨ m¤úK© †`Lv‡bv n‡jv : 

f  Gi Aaxb 1−f  Gi Aaxb 

⇔= 2)1(f  

⇔= 4)2(f  

⇔= 7)3(f  

⇔= baf )(  

1)2(1 =−f  

2)4(1 =−f  

3)7(1 =−f  

abf =− )(1
 

 

f  GK-GK dvskb hw`  

)(i  f Gi GKwU wecixZ dvskb 1−f  nq 

)(ii  b B‡gR nq )(af  Aaxb a⇔  B‡gR nq )(bfb =  A_©vr )()( 1 bfaafb −=⇔=  

GwU‡K wP‡Î †`Lv‡bv hvq 

)()( 1 bfaafb −=⇔=  

 

12
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D`vniY 9| †`LvI †h, 2)(,: xxFRRF =→  dvskbwU GK-GK bq| 

mgvavb : GLv‡b †Wvg 1,1, 21 =−== xxRF  wb‡q †`wL †h, ∈1x  †Wvg ∈2, xF  †Wvg 21 xx ≠  

wKš‘ )1()1()(,)1()1()( 2
2

2
1 ==−=−= FxFFxF

A_©vr, FxFxF ∴= ),()( 21  GK-GK bq| 

`ªóe¨ : †Kvb dvsk‡bi wecixZ Aš^q dvskb bvI n‡Z cv‡i| 

D`vniY 10| 2,
2

)( ≠
−

= x
x

xx  ewY©Z dvsk‡bi Rb¨ wbY©q Ki (K) )5(f  (L) )2(1−  

mgvavb : (K) 2,
2

)( ≠
−

= x
x

xxf  

          
3
21

3
5

25
5)5( ==
−

=f      

 

(L) awi, 1−= fa  ZLb 2)( =af  

 4422
2

=⇒−=⇒=
−

aaa
a

a
 

4)2(1 =∴ −f  

 
 

D`vniY 11| 20,13)( ≤≤+= xxxf    

)(a  f Gi MÖvd AuvK Ges †iÄ †`LvI                          

 

)(b  †`LvI †h f  GK-GK dvskb 

)(c  1−f  wbY©q Ki Ges 1−f  Gi MÖvd A¼b Ki| 
 

mgvavb : 20,13)( ≤≤+= xxxf    

            n‡Z cvB kxl© we›`y )1,0(   Ges )7,2(       

∴ †iÄ }71:{: ≤≤= yyRf  

)(b  †h‡nZz cÖ‡Z¨K Ry∈  Gi Rb¨ GKgvÎ Rx∈  Gi B‡gR y  †`Lv‡bv n‡q‡Q| 

      myZivs f  GK-GK dvskb| 

)(c  awi, )(xfy = , x Gi B‡gR 

      Zvn‡j, 13 += xy  

       )1(
3̀
1

−=⇒ yx  

wecixZ dvskb xyf →− :1  †hLvb,  )1(
3̀
1

−= yx  

 

F,

1=  

f f
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ev, )1(
3
1:1 −→− yyf  hv wP‡Î †`Lv‡bv n‡q‡Q| 

y  Gi ’̄‡j x  ’̄vcb K‡i cvB, )1(
3̀
1:1 −→− xxf  

 1−f  Gi Aw¼Z †iLv 71),1(
3
1

≤≤−= xxy    †`Lv‡bv n‡q‡Q| 

mvwe©K dvskb A_ev AbUz dvskb )( onOnto Functi  
†fbwP‡Î dvskb f  Gi Aax‡b †mU }3,2,1{   =A  Ges }9,7,5{   =B  we‡ePbv Kwi| 
 

GLv‡b 3125)1( +⋅==f  †jLv hvq              

Abyiƒc 3227)2( +⋅==f  

 3329)3( +⋅==f  
mvaviYfv‡e Avgiv wjL‡Z cvwi bxxfy +== 2)(  

AZGe, ejv hvq baf =)(  
 
msÁv : &GKwU dvskb BAf →:  †K mvwe©K dvskb A_ev AbUz dvskb ejv n‡e hw` BAf =)(  

A_ev, GKwU dvskb BAf →:  †K mvwe©K dvskb A_ev AbUz dvskb ejv n‡e hw` cÖ‡Z¨K Bb∈  Gi 

Rb¨ GKwU Aa∈  cvIqv hvq †hb baf =)(  nq| Av‡jvP¨ dvskb }9,7,5{}3,2,1{: =→= BAf  †K 

32)( +== xxfy  Øviv msÁvwqZ Kiv nq| Z‡e f  GKwU mvwe©K dvskb| 
 
 

wecixZ dvskb )( functionInverse  
g‡b Kwi BAf →:  GKwU GK-GK Ges AbUz dvskb, Zv n‡j GKwU dvskb ABf →− :1  we`¨gvb 

Av‡Q †hLv‡b cÖ‡Z¨K Bb∈  Gi Rb¨ GKwU Abb¨ Abf ∈− )(1  we`¨gvb| Z‡e 1−f  †K f  Gi wecixZ 

dvskb ejv nq| 
 

g‡b Kwi, BAf →:  Ges ABg →:  Df‡qB GK-GK Ges AbUz dvskb| Zv n‡j g  †K f  Gi 

wecixZ dvskb ejv n‡e hw` xxfgxgf == ))(())((  nq †hLv‡b Bxf ∈)(  Ges .)( Axg  GLv‡b 
1−= fg  

 

D`vniY 12| hw` RRf →:  Ges RRg →:  dvskb `yBwU 5)( += xxf  Ges 5)( −= xxg  Øviv 

msÁvwqZ nq, Z‡e †`LvI †h, f  Gi wecixZ dvskb g | 

mgvavb : †`Iqv Av‡Q )1.......(5)( += xxf   Ges 
  )2........(..........5)( −= xxg  

GLb   :)5())(( −= xfxgf    [(2) bs Øviv] 

  = 5)5( +−x    [(1) bs Øviv] 
  = x  

∈



35D”PZi MwYZ

Ges   5)())(( −= xfxfg        [(2) bs Øviv] 

          = 5)5( −+x    [(1) bs Øviv] 
         = x  

 

†h‡nZz xxfgxgf == ))(())((  

myZivs f  Gi wecixZ dvskb .g  
 

D`vniY 13| hw` RRf →:  dvskbwU 5)( 3 −= xxf  Øviv msÁvwqZ nq, Z‡e )(1 xfy −=  wbY©q Ki| 

mgvavb : msÁvbymv‡i, xxff =− ))(( 1  

 )1........()( xyf =  [†h‡nZz ])(1 yxf =− ] 

†`Iqv Av‡Q 5)( 3 −= xxf  

 5)( 3 −=⇒ yyf   

 53 −=⇒ yx   [(1) Øviv] 

 3
1

3 )5(5 +=⇒=+⇒ xyyx  

3
1

1 )5()( +=∴ − xxf  . 
 

KvR : 

1| wb‡gœi cÖwZwU GK-GK dvsk‡bi mswkó 1−f  wbY©q Ki| 

 (K) 3
1

)5( += xy  (L) 1,
1

3)( ≠
−

= x
x

xf    

 (M) 2,
2

2)( ≠
−

= x
x

xxf  (N) 
2
1,

12
32: ≠

−
+

→ x
x
xxf   

2| ewY©Z dvskb 2,
2
94)( ≠

−
−

= x
x
xxf  Gi †¶‡Î  

(K) )1(1 −−f  Ges )1(1−f  wbY©q Ki| 

(L)  x  Gi gvb wbY©q Ki †hb xxf =− )(4 1  

3| ewY©Z dvskb 1,
1
22)( ≠

−
+

= x
x
xxf  Gi Rb¨  

 (K) )3(1−f  wbY©q Ki| 
 (L) †`Iqv Av‡Q pkppf ,)(1 =−  Gi mv‡c‡¶ k  †K cÖKvk Ki| 
4| wb‡gœv³ cÖ‡Z¨K †¶‡Î cÖ`Ë m¤úK© F  GKwU dvskb wKbv Zv wbY©q Ki| F  dvskb n‡j Dnvi 

†Wv‡gb Ges †iÄ wbY©q Ki, Dnv GK-GK wKbv ZvI wba©viY Ki : 

(K)  }:),{( 2 xyRyxF =∈  
(L)  }:),{( 22 xyRyxF =∈  
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(M)  }:),{( 22 xyRyxF =∈  
(N)  { }xyRyxF =∈ :),( 2  

5| )(a  hw` }8,1,0,1,8{}2,1,0,12{: −−→−−f  dvskbwU 3)( xxf =  Øviv msÁvwqZ, †`LvI †h, 

f  GK-GK Ges AbUz| 

)(b   Rf →}4,3,2,1{:  GKwU dvskb hv 12)( += xxf  Øviv msÁvwqZ, †`LvI †h, f GK-GK dvskb 
wKš‘ AbUz dvskb bq| 

Aš^q (Relation) I dvsk‡bi †jLwPÎ 
†jLwPÎ n‡jv dvsk‡bi R¨vwgwZK Dc¯’vcb| )(xfy =  †jLwPÎ AsK‡bi Rb¨ ''O  we› ỳ‡Z ci¯úi †Q`x 

j¤^ `yBwU mij‡iLv YYOXXO ′′  Ges  jIqv nq| O  †K g~jwe›`y XXO ′  †K x  A¶ Ges YYO ′  †K y  

A¶ ejv nq| 
 

)(xfy =  dvsk‡bi †jLwPÎ AsK‡bi Rb¨ bxa ≤≤  e¨ewa‡Z ¯^vaxb PjK x  Ges Aaxb PjK y  Gi 

gvb¸‡jvi ZvwjKv cÖ ‘̄Z Ki‡Z nq| AZ:ci ZvwjKvi mxwgZ msL¨K we›`y¸‡jv‡K xy  mgZ‡j ¯’vcb Ki‡Z 

nq| cÖvß we› ỳ¸‡jv‡K mij‡iLv A_ev eµ‡iLv Øviv hy³ Ki‡j )(xfy =  dvsk‡bi †jLwPÎ cvIqv hvq| 

gva¨wgK exRMwY‡Z †jLwPÎ m¤ú‡K© cÖv_wgK aviYv cÖ`vb Kiv n‡q‡Q| GLv‡b, mij‰iwLK )(Linear  

dvskb, wØNvZ )(Quadratic  dvskb Ges e„‡Ëi †jLwPÎ A¼b m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q| 
 

mij‰iwLK dvskb 
mij ˆiwLK dvskb Gi mvaviY iƒc n‡jv bmxxf +=)(  

†hLv‡b, bm  Ges  ev¯—e msL¨v| Gi †jLwPÎ GKwU †iLv hvi Xvj n‡jv ym  Ges  A‡¶i †Q`K b | 
 

GLv‡b, awi 2== bm  Ges 3  Zvn‡j dvskbwU `uvovq 23)( += xxf  

ewY©Z dvskb n‡Z yx  I Gi wbgœiƒc mswkó gvb cvIqv hvq : 

x 
y 

−2 
−4 

−1 
−1 

0 
2 

1 
5 

2 
8 

 

23)( +=∴ xxf    Gi †jL wb‡gœ †`Lv‡bv n‡jv : 
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wØNvZ dvskb )( functionQuadratic  
wØNvZ dvskb n‡jv GKwU dvskb hv cbxaxy ++= 2  mgxKiY Øviv ewY©Z †hLv‡b cba  Ges ,  ev —̄e msL¨v 
Ges .0≠a  
cÖ`Ë dvsk‡b awi 1,4,1 −=−== cba    
Zvn‡j cbxaxy ++= 2  †K †jLv hvq 142 −−= xxy  
ewY©Z dvskb n‡Z yx  I  Gi mswkó gvb cvIqv hvq| 
 

x  142 −− xx    y  

1−  1)1(4)1( 2 −−−−    4  

0  1)0(402 −−  1−  

1 1)1(412 −−  4−  

2  1)2(422 −−  5−  

3 1)3(432 −−  4−  

4  1)4(442 −−  1−  

5  1)5(452 −−    4  
 

Bnv wb‡Y©q wØNvZ  dvskb-Gi †jLwPÎ| 
GB wØNvZ dvskb Gi wKQz mvaviY ˆewkó¨ j¶¨ Kwi| 

)(i  cive„Ë AvKvi 
)(ii  y  A‡¶i mgvš—ivj †iLv ev y A¶ eivei cÖwZmvg¨ we›`y cvIqv hv‡e| 
)(iii  GKwU we› ỳ‡Z dvskbwUi gvb ¶z`ªZg ev e„nËg n‡e| 

 

e„‡Ëi †jLwPÎ 
D‡jL¨ †h rqp  I ,  aª“eK Ges 0≠r  n‡j R  G })()(:),{( 222 rqypxyxS =−+−=  
Aš^‡qi †jL GKwU e„Ë hvi †K›`ª qp  ,  Ges e¨vmva© r  (gva¨wgK exRMwYZ cy¯—K `ªóe¨)| 
QK KvM‡R qp  ,  we› ỳ cvZb K‡i H we› ỳ‡K †K›`ª K‡i r  e¨vmva© wb‡q e„Ë A¼b K‡i †jLwPÎwU cvIqv hvq| 
gš—e¨ : †h Aš^‡qi mgvavb †mU Amxg, Gi †jLwPÎ A¼‡bi ¯^xK…Z c×wZ n‡jv h‡_ó msL¨K mgvav‡bi 
cÖwZiƒcx we› ỳ QK KvM‡R cvZb K‡i mvejxjfv‡e (........)  H me we› ỳ †hvM Kiv, hv‡Z Aš^qwUi †jLwP‡Îi 
aiY Ø¨_©nxbfv‡e †evSv hvq| 
wKš‘ †h Aš^‡qi †jLwPÎ e„Ë, Gi Rb¨ K¤úvm e¨envi Ki‡j KvR mnR I my›`i nq weavq †k‡lv³ cš’v 
Aej¤^b Kiv n‡jv| 
D`vniY 14|  
S = {(x, y) : x2 + y2 = 16} 
ev, x2 + y2 = 42 
myZivs S  Gi †jLwPÎ GKwU e„Ë hvi †K›`ª C (0,0) Ges e¨vmva© .4=r   
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S Gi †jLwPÎ wb‡gœ †`Lv‡bv n‡jv : 
 

 

 

 

KvR : 
1| wb‡gœi dvsk‡bi mvaviY iƒc (Standard Form) wjL : 

 (K) )5(32 −=− xy   (L) )3(
2
12 +=− xy  

 (M) )1(2)5( +−=− xy  (N) y – 5 = 
4
3 (x – 3) 

2| †jLwPÎ A¼b Ki : 
 (K) 13 −= xy  (L) 3=+ yx  

 (M) x2 + y2 = 9 (N) .1
3
1

+= xy  

Abykxjbx 1⋅2 
 

1| )}7,7(),10,2(),2,4(),2,2{(         Aš^‡qi †Wv‡gb †KvbwU ? 

 (K) }7,4,2{     (L)  }7,10,2,2{     
 (M) }7,10,2,2{     (N) }7,5,2,4,2{      
 

2| AyAxyxS ∈∈= ,:),{(  Ges }2xy =  Ges }2,1,0,1,2{     −−=A  wb‡Pi †KvbwU S  Aš^‡qi 

m`m¨ ? 
 (K) )4,2(   (L) )4,2(  −  

 (M) )1,1(  −  (N) )1,1( −  
 

 3| hw` )}4,5(),1,4(),0,3(),1,2(),4,1{(          =S  nq Z‡e, 

 )(i  S  Aš^‡qi †iÄ }4,0,1,4{    =S  

 )(ii  S  Aš^‡qi wecixZ Aš^q, )}5,4(),4,1(),3,0(),2,1(),1,4{(1          =−S  

 )(iii  S  Aš^qwU GKwU dvskb 

Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK ? 
 (K) iii   I        (L) iiiii   I        (M) iiii   I             (N) iiiiii   I  ,  
 

wb‡Pi Z‡_¨i Av‡jv‡K wb‡Pi 4-6 bs cÖ‡kœi DËi `vI : 

hw` 1)( −= xxF  

 



39D”PZi MwYZ

4|  =)10(F  KZ ? 

 (K) 9         (L) 3          (M) 3−  (N) 10  
 

 

5|  5)( =xf  n‡j x  Gi gvb KZ ? 
 (K) 5          (L) 24         (M) 25 (N) 26  
 

 

6|  dvskbwUi †Wv‡gb wb‡Pi †KvbwU ? 
 (K) †Wvg }1:{ ≠∈= xRxF  (L) †Wvg }1:{ ≥∈= xRxF  

 (M) †Wvg }1:{ ≤∈= xRxF  (N) †Wvg }1:{ >∈= xRxF  
 

7| )(a  cÖ`Ë S  Aš^‡qi †Wv‡gb, †iÄ I wecixZ Aš^q wbY©q Ki| 

 )(b   S A_ev 1−S  dvskb wKbv Zv wba©viY Ki| 

 )(c   dvskb¸‡jv GK-GK wKbv ? 

 (K) )}20,4(),15,3(),10,2(),5,1{(        =S  

 (L) )}8,3(),3,2(),0,1(),1,0(),0,1(),3,2(),8,3{(              −−−−=S  

 (M) 2,
2
5,2,

2
5),1,1(),1,1(,0,

2
1

⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛−⎟

⎠
⎞

⎜
⎝
⎛= -        S  

 (N) )}3,3(),1,1(),0,0(),1,1(
(

),3,3{(          −−−−=S  

 (O) )}3,2(),2,2(),1,2{      =S  
 

8| 1)( −= xxF  Øviv ewY©Z dvsk‡bi Rb¨ − 

 (K) ),5(),1( FF    Ges )10(F  wbY©q Ki   (L) )1( 2 +aF  wbY©q Ki †hLv‡b Ra∈  

 (M) 5)( =xF  n‡j, x  wbY©q Ki  (N) yxF =)(  n‡j, x  wbY©q Ki †hLv‡b .0≥y  

 

9| 2)(,: xxFRRF =→  dvsk‡bi Rb¨ − 

 (K) †Wvg F  Ges †iÄ F  wbY©q Ki (L) †`LvI †h, F  GK-GK dvskb bq| 

  
10| (K) RRf →:  GKwU dvskb hv Rbabaxxf ∈+= ,;)(  Øviv msÁvwqZ n‡j, †`LvI †h, f  

GK-GK Ges AbUz| 

 (L) ]1,0[]1,0[:   →f dvskbwU 21)( xxF −= Øviv msÁvwqZ, Z‡e †`LvI †h, f GK-GK Ges 

AbUz| 

11| (K) hw` RRgRRf →→ ::  Ges  dvskbØq 3
1

3 )5()(5)( −=+= xxgxxf  Ges  Øviv 
msÁvwqZ nq, Z‡e †`LvI †h, 1−= fg  





dg©v-6, D”PZi MwYZ-9g-10g

wØZxq Aa¨vq 

exRMvwYwZK ivwk 
(Algebraic Expression) 

 

wewfbœ cÖKv‡ii exRMvwYwZK ivwki m‡½ Avgiv cwiwPZ| GK ev GKvwaK msL¨v I msL¨v wb‡`©kK cÖZxK‡K 

÷×−+   ,  ,  ,  NvZ ev g~j` wP‡ýi †h‡Kv‡bv GKwU A_ev GKvwa‡Ki mvnv‡h¨ A_©enfv‡e mshy³ Ki‡j †h 

bZzb msL¨v wb‡`©kK cÖZx‡Ki m„wó nq, G‡K exRMvwYwZK ivwk (Algebraic expression) ev ms‡¶‡c ivwk 

ejv nq| †hgb, , , ayxx 322 +  zayx +++ 246  BZ¨vw` cÖ‡Z¨‡KB GK GKwU exRMvwYwZK ivwk| 

Aa¨vq †k‡l wk¶v_©xiv − 
 eûc`xi aviYv e¨vL¨v Ki‡Z cvi‡e| 

 D`vni‡Yi mvnv‡h¨ GK PjKwewkó eûc`x e¨vL¨v Ki‡Z cvi‡e| 

 eûc`xi ¸Y I fvM e¨vL¨v Ki‡Z cvi‡e| 

 fvM‡kl Dccv`¨ I Drcv`K Dccv`¨ e¨vL¨v Ges Zv cÖ‡qvM K‡i eûc`xi Drcv`K we‡klY Ki‡Z 

cvi‡e| 

 mggvwÎK ivwk,cÖwZmg ivwk Ges Pµ-µwgK ivwk e¨vL¨v Ki‡Z cvi‡e| 

 mggvwÎK  ivwk, cÖwZmg ivwk Ges Pµ-µwgK ivwki Drcv`K wbY©q Ki‡Z cvi‡e| 

 g~j` fMœvsk‡K AvswkK fMœvs‡k cÖKvk Ki‡Z cvi‡e| 

 

2⋅1 Av‡jvP¨ Aa¨v‡q msL¨v ej‡Z Avgiv ev¯—e msL¨vB eySe| CBA   ,,  BZ¨vw` ivwk¸‡jvi †Kv‡bvwUB hw` 

GKvwaK ivwki †hvMdj ev we‡qvMdj bv nq, Z‡e G‡`i cÖ‡Z¨KwU‡K ..........+++ CBA      AvKv‡i ivwki 

GK GKwU c` ejv nq| †hgb, 2235 2 +−+ byx  ivwkwU‡Z 2,2,3,5 2    byx −  GK GKwU c`| 

†Kv‡bv Av‡jvPbvq msL¨v wb‡`©kK GKwU A¶icÖZxK  ev  PjK (Variable ) ev aª“eK ( Constant ) n‡Z 
cv‡i| hw` Giƒc GKwU cÖZxK GKvwaK m`m¨wewkó †Kv‡bv msL¨v †m‡Ui †h‡Kv‡bv Awba©vwiZ m`m¨ wb‡`©k 
K‡i, Z‡e cÖZxKwU‡K PjK ejv nq Ges †mUwU‡K Gi †Wv‡gb ejv nq| hw` cÖZxKwU GKwU wbw ©̀ó msL¨v 
wb‡`©k K‡i, Z‡e G‡K aª“eK ejv nq| 
†Kv‡bv Av‡jvPbvq GKwU PjK Gi †Wv‡gb †_‡K †h‡Kv‡bv gvb MÖnY Ki‡Z cv‡i| wKš‘ GKwU aª“e‡Ki gvb 
†Kv‡bv Av‡jvPbvq wbw`©ó _v‡K| 

eûc`x : 

eûc`x we‡kl ai‡bi exRMvwYwZK ivwk| Giƒc ivwk‡Z GK ev GKvwaK c` _v‡K Ges c`¸‡jv GK ev 
GKvwaK Pj‡Ki ïay gvÎ AFYvZ¥K c~Y©mvswL¨K NvZ I aª“e‡Ki ¸Ydj nq| 
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ev

GK Pj‡Ki eûc`x : 
g‡b Kwi, x  GKwU PjK| Zvn‡j, (1)   ,a (2)  bax +  (3)  cbxax ++2  (4)  dcxbxax +++ 23  
BZ¨vw` AvKv‡ii ivwk‡K x  Pj‡Ki eûc`x ejv nq, †hLv‡b, dcba ,,,  BZ¨vw` wbw`©ó msL¨v (aª“eK)| 

mvaviYfv‡e, x  Pj‡Ki eûc`xi c`mg~n pCx  AvKv‡i nq, †hLv‡b C  GKwU ( x -ewR©Z) wbw`©ó msL¨v (hv 
k~b¨I n‡Z cv‡i) Ges p  GKwU AFYvZ¥K c~Y©msL¨v| p  k~b¨ n‡j c`wU ïay C  nq Ges C  k~b¨ n‡j 

c`wU eûc`x‡Z Aby‡jL _v‡K| pCx  c‡` C  †K px  Gi mnM ( tCoefficien ) Ges p  †K GB c‡`i 

gvÎv NvZ ( degree ) ejv nq| 
 

†Kv‡bv eûc`x‡Z DwjwLZ c`mg~‡ni Mwiô gvÎv‡K eûc`xwUi gvÎv ejv nq| eûc`x‡Z Mwiô gvÎvhy³ 

c`wU‡K g~L¨c` I g~L¨c‡`i mnM‡K g~L¨mnM Ges 0 gvÎvhy³ A_©vr, PjK-ewR©Z c`wU‡K aª“ec` ejv nq| 

†hgb, xxxxx ,5232 456 −+−−  Pj‡Ki GKwU eûc`x, hvi gvÎv 6 , g~L¨c` 62x , g~L¨mnM 2  Ges 

aª“ec` 5− | 
 

0≠a  n‡j, c~‡e©v³ (1) eûc`xi gvÎv 0 , (2) eûc`xi gvÎv 1, (3) eûc`xi gvÎv 2  Ges (4) eûc`xi 

gvÎv 3| †h‡Kv‡bv Ak~b¨ aª“eK ( )0≠a ) Pj‡Ki 0  gvÎvi eûc`x 0( axa =  we‡eP¨)| 0  msL¨vwU‡K k~b¨ 

eûc`x we‡ePbv Kiv nq Ges k~b¨ eûc`xi gvÎv AmsÁvwqZ aiv nq| 
x  Pj‡Ki eûc`x‡K mvaviYZ x  Gi Nv‡Zi Aatµ‡g (A_©vr, g~L¨c` †_‡K ïi“ K‡i µ‡g µ‡g aª“e c` 
ch©š—) eY©bv Kiv nq|  Giƒc eY©bv‡K eûc`xwUi Av`k© iƒc ( formStanard ) ejv nq| 
 

e¨env‡ii myweav‡_© x  Pj‡Ki eûc`x‡K )(),( xQxP   BZ¨vw` cÖZxK Øviv m~wPZ Kiv n‡jv| 

†hgb, 572)( 2 ++= xxxP  
 

Giƒc )(xP  cÖZx‡K x  Gi Dci eûc`xwUi gv‡bi wbf©iZv wb‡`©k K‡i| )(xP  eûc`x‡Z x  Pj‡Ki 

cwie‡Z© †Kv‡bv wbw`©ó msL¨v a  emv‡j eûc`xwUi †h gvb cvIqv hvq, G‡K )(aP  Øviv m~wPZ Kiv nq| 

D`vniY 1| hw` 8723)( 23 +−+= xxxxP  nq, Z‡e )(,),(),(),( 2
2
1210 PPPPP ⎟
⎠
⎞

⎜
⎝
⎛−  Ges )(aP  

wbY©q Ki| 

mgvavb : cÖ`Ë eûc`x‡Z x  Gi cwie‡Z© a     ,2,
2
1,2,1,0 −  ewm‡q cvB, 

 P(0) = 3(0)3 + 2(0)2 – 7(0) + 8 = 8 

P(1) = 3(1)3 + 2(1)2 – 7(1) + 8 = 6 

P(–2) = 3(–2)3 + 2(–2)2 – 7(–2) + 8 = 6 

P⎝⎜
⎛
⎠⎟
⎞1

2  = 3 ⎝⎜
⎛
⎠⎟
⎞1

2
3
 + 2 ⎝⎜

⎛
⎠⎟
⎞1

2
2
 - 7⎝⎜

⎛
⎠⎟
⎞1

2  + 8 = 
43
8  

P(a) = 3a3 + 2a2 – 7a + 8  
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`yB Pj‡Ki eûc`x 

2x + 3y – 1 

x2 – 4xy + y2 – 5x + 7y + 1 

8x3 + y3 + 10x2y + 6xy2 – 6x + 2 

G¸‡jv yx  I  Pj‡Ki eûc`x| mvaviYfv‡e Giƒc eûc`xi c`¸‡jv qp xCx  AvKv‡ii nq †hLv‡b C  
GKwU wbw`©ó msL¨v (aª“eK) Ges qp  I  AFYvZ¥K c~Y©m~L¨v| qp xCx  c‡` C  n‡”Q qp xx  Gi mnM Ges 

qp +  n‡”Q GB c‡`i gvÎv| Giƒc eûc`x‡K DwjwLZ c`mg~‡ni Mwiô gvÎv‡K eûc`xwUi gvÎv ejv nq| 
Giƒc eûc`x‡K ),( yxp  AvKv‡ii cÖZxK Øviv m~wPZ Kiv nq| †hgb, 

52748),( 233 −++−+= yxyxyxyxp  eûc`xi gvÎv 3  Ges .1548)0,1( −=−−= P  
 

wZb Pj‡Ki eûc`x 
zyx  I ,  Pj‡Ki  eûc`xi c`¸‡jv rqp zxCx  AvKv‡ii nq| †hLv‡b C  (aª“eK) c`wUi mnM Ges 

rqp   ,,  AFYvZ¥K c~Y© msL¨v| )( rqp ++  †K GB c‡`i gvÎv Ges eûc`x‡Z DwjwLZ c`mg~‡ni Mwiô 
gvÎv‡K eûc`xwUi gvÎv ejv nq| Giƒc eûc`x‡K ),,( zyxP  AvKv‡ii cÖZxK Øviv m~wPZ Kiv nq| †hgb, 

xyzzyxzyxP 3),,( 333 −++=  eûc`xi gvÎv 3  Ges 06811)2,1,1( =+−+=−  P | 
 
gš—e¨ : `yBwU eûc`xi †hvMdj, we‡qvMdj Ges ¸Ydj memgq eûc`x nq| wKš‘ eûc`xi fvMdj eûc`x 
n‡ZI cv‡i A_ev bvI n‡Z cv‡i| 
 
KvR : 
1| wb‡Pi †KvbwU eûc`x wbY©q Ki : 
 (K 32x  (L) 237 a−  (M) 23 −+ xx   

 (N) 
aa
aa

−
+

3

2

 (O) 22 325 yxyx +−  (P) ba 36 +   

 (Q) 3
0
22 −+C  (R) 43 −n  (S) )3(2 2 yxx +   

 (T) )42(3 zyx +−  (U) y
x

26
+  (V) yx 2

4
3

−   
 

2| cÖwZc‡`i msL¨v Abyhvqx eûc`x wPwýZ Ki : 
 (K) 5102 ++ xx  (L) ba 23 +  (M) xyz4  
 (N) 222 mnnm −  (O) 27 −+ ba  (P) 2226 cba  
 

3| wb‡Pi eûc`x¸‡jvi cÖ‡Z¨KwU xi   )(  Pj‡Ki eûc`xi Av`k© iƒc Zv eY©bv Ki Ges x  Pj‡Ki 
eûc`x iƒ‡c Gi gvÎv, g~L¨ mnM I aª“e c` wbY©q Ki| yii   )(  Pj‡Ki eûc`xi Av`k© AvKv‡i eY©bv 
Ki Ges y  Pj‡Ki eûc`xiƒ‡c Gi gvÎv, g~L¨ mnM I aª“e c` wbY©q Ki| 

 (K) 33 22 −+− xyx  (L) 3462 ++− xxx  (M) 245 442 −− yxyx   
 (N) 632 32 +++ xxx  (O) 43 23 xxyzyx −+  
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4| hw` 32)( 2 += xxP  nq, Z‡e ⎟
⎠
⎞

⎜
⎝
⎛

2
1),6(),5( PPP      Gi gvb wbY©q Ki| 

fvM m~Î : 
hw` )()( xNxD  I  DfqB x  Pj‡Ki eûc`x nq Ges )(xD  Gi gvÎv) )(( xN≤  Gi gvÎv) nq, Z‡e 
mvaviY wbq‡g )(xD  Øviv )(xN  †K fvM K‡i fvMdj )(xQ  fvM‡kl )(xR  cvIqv hvq| †hLv‡b, 

 (1) )()( xRxQ  I DfqB x  Pj‡Ki eûc`x 

 (2) )(xQ  Gi gvÎv) = )(xN  Gi gvÎv − )(xD  Gi gvÎv 

 (3) 0)( =xR  A_ev )(xR  Gi gvÎv )(( xD< Gi gvÎv 

 (4) mKj x  Gi Rb¨ =)(xN )()()( xRxQxD +  
 
gš—e¨ : (4) bs wbqg‡K fvR¨ = fvRK × fvMdj + fvM‡kl wn‡m‡e D‡jL Kiv nq| 
 
mgZv m~Î : 
(1) hw` mKj x  Gi Rb¨ qpxbax +=+  nq, Z‡e 10 == xx  I  ewm‡q cvB, qb =  Ges 

qpba +=+  hv †_‡K †`Lv hvq †h, qbpa ==  ,  
 
(2)  hw` mKj x  Gi Rb¨ rqxpxcbxax ++=++ 22  nq, Z‡e 11,0 −=== xxx  I  ewm‡q cvB, 

rqpcbarc ++=++=   ,  Ges rqpcba +−=+−  hv †_‡K †`Lv hvq †h, pa = , 
rcqb ==  , . 

 
(3)  mvaviYfv‡e †`Lv hvq †h, hw` mKj x  Gi Rb¨ nn

nnn axaxaxaxa ++++ −
−−

1
2

2
1

10 .....  

nn
nn pxpxpxp ++++= −
−

1
1

10 .....  nq, Z‡e, 111100 .....,, −− =,== nn papapa   an = pn 
A_©vr, mgZv wP‡ýi Dfq c‡¶ x  Gi GKB NvZhy³ mnMØq ci¯úi mgvb| 

 
g —̄e¨ : x  Pj‡Ki n  gvÎvi eûc`xi eY©bvi mnM¸‡jv‡K 0a  ( a  mve-wR‡iv), 1a  ( a  mve-Iqvb) BZ¨vw` 
†bIqv myweavRbK| 
 
`yBwU eûc`x )()( xQxP  I  mKj x  Gi Rb¨ mgvb n‡j, G‡`i mgZv‡K A‡f` ejv nq Ges Zv †evSv‡Z 
A‡bK mgq )()( xQxP     ≅  †jLv nq| G‡¶‡Î )()( xQxP  I  eûc`x `yBwU Awfbœ nq| ≅  wPý‡K A‡f` 
wPý ejv nq| mvaviYfv‡e, `yBwU exRMwYZxq ivwki mgZv‡K A‡f` ( identity ) ejv nq, hw` ivwk `yBwU‡Z 
†Kv‡bv GKwU Pj‡Ki †Wv‡gb GKB nq Ges PjKmg~‡ni †Wv‡gbfy³ gv‡bi Rb¨ ivwk `yBwUi gvb mgvb nq| 
†hgb, xzxyzyx +=+ )(  GKwU A‡f`| 
 

2⋅2 fvM‡kl I Drcv`K Dccv`¨ 
GB Aby‡”Q‡` ïay x  Pj‡Ki eûc`x we‡ePbv Kiv n‡e| cÖ_‡g `yBwU D`vniY we‡ePbv Kwi| 
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D`vniY 1| hw` 65)( 2 +−= xxxP    nq, Z‡e  )(xP  †K )4( −x  Øviv fvM Ki Ges †`LvI †h, fvM‡kl 
)4(P  Gi mgvb| 

 

mgvavb :  )(xP  †K 4−x  Øviv fvM Kwi, 

 

2
4
6

4
1654

2

2

                          
                 
                 

          
(  )

+−
+−

−
−+−−

x
x
xx

xxxx

 

GLv‡b fvM‡kl 2 , 
†h‡nZz .26)4(54)4( 2 =+−=P  
myZivs, fvM‡kl )4(P  Gi mgvb| 
 
D`vniY 2| hw` cbxaxxP ++= 3)(     nq, Z‡e )(xP  †K mx −  Øviv fvM K‡i †`LvI †h, fvM‡kl 

)(mP  Gi mgvb| 
mgvavb :  )(xP  †K mx −  Øviv fvM Kwi, 

  

GLv‡b fvM‡kl = cbmam ++3  

Avevi, cbmammP ++= 3)(   , myZivs fvM‡kl  )(mP  Gi mgvb| 

GB D`vniY `yBwU †_‡K wb‡gœi cÖwZÁvwU m¤ú‡K© aviYv cvIqv hvq| 
 

fvM‡kl Dccv`¨ ( TheoremRemainder ) 
cÖwZÁv 1| hw`  )(xP  abvZ¥K gvÎvi eûc`x nq Ges a  †Kv‡bv wbw`©ó msL¨v nq, Z‡e )(xP †K ax −  

Øviv fvM Ki‡j fvM‡kl )(aP n‡e| 

cÖgvY :  )(xP †K ax −  Øviv fvM Ki‡j fvM‡kl nq 0 A_ev Ak~b¨ aª“eK n‡e|  

g‡b Kwi, fvM‡kl R  Ges fvMdj )(xQ  Zvn‡j, fv‡Mi wbq‡g, mKj x  Gi Rb¨- 

)1...(..........)()()( RxQaxxP +−=  

)(1  bs G ax =  ewm‡q cvB, .)()( RRaQaP =+⋅= 0  

myZivs,  )(xP  †K ax −  Øviv fvM Ki‡j fvM‡kl )(aP  n‡e| 

c bm am 
m b am x b am 

c x b am 
x am amx 
c bx amx 

amx ax 
b am amx ax c bx ax m x 

+ + 
+ − + 

+ + 

2− 
+ + 

− 
+ + + + + − 

3 
2 

2

2

2

2 3 
2 2 3 

2 
     

) ( ) (    
) (    

  
  
  

(     ) 
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D`vniY 3| 6068)( 23 ++−= xxxxP  eûc`x‡K 2+x  Øviv fvM Ki‡j, fvM‡kl KZ n‡e ? 

mgvavb : †h‡nZz 2+=− xax , ∴ 2)2(2 −=⇒−−=+ axx  

myZivs, fvM‡kl 860)2(6)2(8)2()2( 23 =+−+−−−=−p  

cÖwZÁv 1 Gi AbyKi‡Y cÖgvY Kiv hvq †h, 

cÖwZÁv 2| hw` )(xP  abvZ¥K gvÎvi eûc`x nq Ges 0≠a  nq, Z‡e )(xP  †K bax +  Øviv fvM Ki‡j 

fvM‡kl ⎟
⎠
⎞

⎜
⎝
⎛ −

a
bP  n‡e| 

 

D`vniY 4| eûc`x 5836)( 2 +−= xxxP  †K )12( −x  Øviv fvM Ki‡j fvM‡kl KZ n‡e ? 

mgvavb : wb‡Y©q fvM‡kl 105495
2
18

2
136

2
1 2

=+−=+⎟
⎠
⎞

⎜
⎝
⎛−⎟

⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛P  

D`vniY 5| hw` 665)( 23 +−+= axxxxP  †K 2−x  Øviv fvM Ki‡j fvM‡kl 6  nq, Z‡e a  Gi gvb 

wbY©q Ki| 
mgvavb : )(xP  †K 2−x  Øviv fvM Ki‡j fvM‡kl n‡e, 

P(2) = 5(2)3 + 6(2)2 – a(2) + 6 

= 40 + 24 – 2a + 6 

= 70 – 2a 

kZ©vbymv‡i, 6270 =− a  

ev 32646702 =⇒=−= aa  

 
D`vniY 6| hw` 865)( 23 +++= xxxxP  nq Ges )(xP  †K ax −  Ges bx −  Øviv fvM Ki‡j GKB 

fvM‡kl _v‡K †hLv‡b ,ba ≠  Z‡e †`LvI †h, 065522 =+++++ baabba . 

mgvavb : )(xP  †K ax −  Øviv fvM Ki‡j fvM‡kl n‡e 865 23 +++= aaaaP )(  

Ges )(xP  †K bx −  Øviv fvM Ki‡j fvM‡kl n‡e 865 23 +++= bbbbP )(  

kZ©vbymv‡i, 865865 2323 +++=+++ bbbaaa  

ev, 065 2233 =−+−+− )()( bababa  

ev, 0)655)(( 22 =+++++− baabbaba  

∴  065522 =+++++ baabba , †h‡nZz 0)( ≠− ba   baei ≠  . . 
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Drcv`K Dccv`¨ ) ( theoremFactor  
 

cÖwZÁv 3| hw` )(xP  abvZ¥K gvÎvi eûc`x nq Ges 0=)(aP  nq, Z‡e )(xP  Gi GKwU Drcv`K 

ax −  n‡e| 

cÖgvY : )(xP  eûc`x‡K ax −  Øviv fvM Ki‡j fvM‡kl = )(aP  [fvM‡kl Dccv`¨ Abyhvqx]  

= 0  [cÖ`Ë kZ© †_‡K] 
A_©vr )(xP  eûc`x ax −  Øviv wefvR¨| 

∴  ax −  n‡”Q )(xP  Gi GKwU Drcv`K| 

Drcv`K Dccv‡`¨i wecixZ Dccv`¨ 
cÖwZÁv 4| hw` )(xP  eûc`xi ax −  GKwU Drcv`K nq, Z‡e †`LvI †h, 0=)(aP  

cÖgvY : †h‡nZz )(xP  eûc`xi ax −  GKwU Drcv`K, myZivs Av‡iKwU eûc`x )(xQ  cvIqv hvq †hb, 
)()()( xQaxxP −=  

GLv‡b ax =  ewm‡q †`Lv hvq †h, .)()()()( 00 =⋅=−= aQaQaaaP  

D`vniY 7| †`LvI †h, dcxbxaxxP +++= 23)(  eûc`xi 1−x  GKwU Drcv`K n‡e hw` I †Kej 

hw` 0=+++ dcba  nq| 
mgvavb : g‡b Kwi, 0=+++ dcba  
Zvn‡j, 01 =+++= dcbaP )(  [kZ©vbymv‡i] 
myZivs, )( , xPx 1−  Gi GKwU Drcv`K [Drcv`K Dcc‡`¨i mvnv‡h¨] 
Gevi g‡b Kwi )(xP  Gi GKwU Drcv`K 1−x  
Z‡e, Drcv`‡Ki wecixZ Dccv‡`¨i mvnv‡h¨ cvB, 01 =)(P   A_©vr 0=+++ dcba . 

gš—e¨ : abvZ¥K gvÎvi †h‡Kv‡bv eûc`xi 1−x  GKwU Drcv`K n‡e hw` I †Kej hw` eûc`xwUi 
mnMmg~‡ni mgwó 0  nq| 

D`vniY 8| g‡b Kwi, dcxbxaxxP +++= 23)(  eûc`xi mnM¸‡jv c~Y©msL¨v, oda ≠≠  ,0  Ges 
rx −  eûc`xwUi GKwU Drcv`K| †`LvI †h, (K) hw` r  c~Y©msL¨v nq, Z‡e dr  ,  Gi Drcv`K n‡e| (L) 

hw` 
q
pr =  jwNó AvKv‡i cÖKvwkZ g~j` msL¨v nq, Z‡e dp  ,  Gi Drcv`K I aq  ,  Gi Drcv`K n‡e| 

mgvavb : (K) Drcv`K Dccv`¨ †_‡K †`Lv hvq †h, 023 =+++= dcrbrarrP )(  

ev, drcbrar −=++ )( 2  

†h‡nZz )( 2 cbrar ++ , dr   I   cÖ‡Z¨‡KB c~Y©msL¨v, myZivs, dr  ,  Gi GKwU Drcv`K| 

(L)  Drcv`K Dccv`¨ †_‡K †`Lv hvq †h, 023 =+++= dcrbrarrP )(  
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ev, 0
23

=+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ d
q
pc

q
pb

q
pa

q
pP  

ev, )......(103223 =+++ dqcpqqbpap  

)(1 †_‡K cvIqv hvq ).........()( 2322 dqpcqbpqap −=++   
Ges )3.........()( 322 apqdqcqpbp −=++  

GLb, adqpdqcpqbpcqbpqap  , , , , , 2222 ++++  cÖ‡Z¨‡KB c~Y©msL¨v| 

myZivs )(2  †_‡K cvIqv hvq, 3dqp,  Gi GKwU Drcv`K Ges )(3  †_‡K cvIqv hvq, 3apq  ,  Gi GKwU 

Drcv`K| wKš‘ qp  I   Gi 1±  Qvov †Kv‡bv mvaviY Drcv`K †bB| myZivs dp,  Gi GKwU Drcv`K Ges 

aq  ,  Gi GKwU Drcv`K| 

`ªóe¨ : Dc‡ii D`vniY †_‡K Avgiv j¶ Kwi †h, Drcv`K Dccv‡`¨i mvnv‡h¨ c~Y©mvswL¨K mnMwewkó 

eûc`x  )(xP  Gi Drcv`K wbY©‡qi Rb¨ cÖ_‡g )(rP  Ges c‡i ⎟
⎠
⎞

⎜
⎝
⎛

s
rP  cix¶v Kiv †h‡Z cv‡i, †hLv‡b, 

r  eûc`xwUi aª“e c‡`i wewfbœ Drcv`K ( 1±=r  mn) Ges S  eûc`xwUi g~L¨ mn‡Mi wewfbœ Drcv`K 
( 1±=S  mn)| 
 

D`vniY 9| 6116 23 −+−= xxxxP )(  Drcv`‡K we‡klY Ki| 

mgvavb : cÖ`Ë eûc`xi mnMmg~n c~Y©msL¨v Ges aª“e c` 6−= , g~L¨ mnM 1=  
GLb r  hw` c~Y©msL¨v nq Ges )(xP  Gi hw` rx −  AvKv‡ii †Kv‡bv Drcv`K _v‡K, Z‡e r  Aek¨B 6−  

Gi Drcv`K A_©vr, 6321 ±±±±   ,  ,  ,  Gi †KvbwU n‡e| GLb r  Gi Giƒc wewfbœ gv‡bi Rb¨ )(xP  

cix¶v Kwi| 

)( ,    )( xpxp 10611611 −∴=−+−=  Gi GKwU Drcv`K 

)( ,    )( xpxp 10611611 +∴≠−−−−=−  Gi Drcv`K bq 

)( ,    )( xpxp 206222482 −∴=−+−=  Gi GKwU Drcv`K 

)( ,    )( xpxp 206222482 +∴≠−−−−=−  Gi Drcv`K bq 

)( ,    )( xpxp 3063354273 −∴=−+−=  Gi GKwU Drcv`K 

†h‡nZz, )(xP  Gi gvÎv 3 Ges wZbwU 1  gvÎvi Drcv`K cvIqv †M‡Q, myZivs )(xP  Gi Ab¨ †Kvb 

Drcv`K hw` _v‡K Z‡e Zv aª“eK n‡e|         

∴  ),3)(2)(1()( −−−= xxxkxP  †hLv‡b k   aª“eK| 

Dfqc‡¶ x  Gi m‡e©v”P Nv‡Zi mnM we‡ePbv K‡i †`Lv hvq †h, 1=k   
myZivs, ))()(()( 321 −−−= xxxxP  
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`ªóe¨ : †Kv‡bv eûc`x )(xP  †K Drcv`‡K we‡klY Kivi Rb¨ cÖ_‡g )( rx −  AvKv‡ii GKwU Drcv`K 

wbY©q K‡i )(xP  †K mivmwi )( rx −  Øviv fvM K‡i A_ev )(xP  Gi c`mg~n‡K c~bwe©b¨vm K‡i )(xP  

†K )()()( xQrxxP −=  AvKv‡i †jLv hvq| †mLv‡b )(xQ  eûc`xi gvÎv )(xP  Gi gvÎv †_‡K 1 

Kg| AZ:ci )(xQ  Gi Drcv`K wbY©q K‡i AMÖmi n‡Z nq| 
 

D`vniY 10| Drcv`‡K we‡klY Ki : 

21518 23 −−+ xxx  

mgvavb : g‡b Kwi, 21518 23 −−+= xxxxP )(   

)(xP  Gi aª“e c` 2−  Gi Drcv`Kmg~‡ni †mU } , , ,{ 22111 −−=F . 
)(xP  Gi g~L¨ mnM 18  Gi Drcv`Kmg~‡ni †mU },18,18,9,9,6,6,33,2,2,1,1{2 −−−−−−=F  

GLb )(aP  we‡ePbv Kwi, †hLv‡b, 
s
ra =  Ges r ∈ F1, s∈ F2 

1=a  n‡j, 02115181 ≠−−+=)(P  
1−=a  n‡j, 02115181 ≠−−+=− )(P  

2
1

−=a  n‡j, 2
2
1

4
115

8
118

2
1

−+⎟
⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛−=⎟

⎠
⎞

⎜
⎝
⎛−P

P

 

 = 
–9
4  + 

15
4  + 

1
2 – 2 

 = 
17
4  – 

17
4  = 0 

myZivs )( 12
2
1

2
1

+=+ xx  A_©vr, )(),12( xx  +  Gi GKwU Drcv`K| 

GLb, 243691821518 22323 −−+++=−−+ xxxxxxxx  

 
))((

)()()(
23912

122123129
2

2

−++=
+−+++=

xxx
xxxxx  

Ges 2369239 22 −−+=−+ xxxxx  

 
))((

)()(
1323

231233
−+=

+−+=
xx

xxx  

∴ ))()(()( 132312 −++= xxxxP  
 

KvR : 

1| hw` 2562 34 −+−= xxxxP )(  nq, Z‡e )(xP  †K wbgœwjwLZ eûc`x Øviv fvM K‡i fvM‡kl 
wbY©q Ki| 

 )(i  1−x  )(ii  2−x  )(iii  2+x  )(iv  3+x  )(v  12 −x  )(vi  12 +x  
 
2| fvM‡kl Dccv‡`¨i mvnvh¨- fvM‡kl wbY©q Ki| 
 )(i  fvR¨ : ,1074 3 +− xx   fvRK : 2−x  
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)(ii  fvR¨ : ,43115 23 +−− xxx   fvRK : 1+x  
)(iii  fvR¨ : ,42 23 −−− yyy   fvRK : 3+y  

)(iv   fvR¨ : ,10182 23 +−+ xxx   fvRK : 12 +x  

3| †`LvI †h, 3443 23 −+− xxx  Gi GKwU Drcv`K )( 1−x  

4| hw` ,92 23 −++ axxx  eûc`xi GKwU Drcv`K 3+x  n‡j a  Gi gvb wbY©q Ki| 

5| †`LvI †h, 344 23 −+− xxx  eûc`xi GKwU Drcv`K 

 eûc`xi

3−x | 

6| hw` 8752 23 −+−= xxxxP )(  nq, Z‡e )(xP  †K 2−x  Øviv fvM Ki‡j †h fvM‡kl _v‡K 
G‡K fvM‡kl Dccv‡`¨i mvnv‡h¨ wbY©q Ki| 

7| †`LvI †h, 2554 23 −+− xxx 11 −+ xx   Ges   mvaviY Drcv`K  

8| Drcv`‡K we‡klY Ki :  
)(i  652 23 −−+ xxx    )(ii  64 23 −++ xxx      

)(iii  81023 −−− aaa  )(iv  5853 234 ++++ xxxx  

mggvwÎK, cÖwZmg I Pµ-µwgK ivwk 
mggvwÎK eûc`x : †Kv‡bv eûc`xi cÖ‡Z¨K c‡`i gvÎv GKB n‡j, G‡K mggvwÎK eûc`x 

) ( PolynomialsHomogeneou  ejv nq| 22 52 yxyx ++  ivwkwU yx  ,  Pj‡Ki `yB gvÎvi GKwU 

mggvwÎK eûc`x (GLv‡b cÖ‡Z¨K c‡`i gvÎv 2 )| 

22 2 byhxyax ++  ivwkwU yx  ,  Pj‡Ki GKwU `yB gvÎvi mggvwÎK ivwk, †hLv‡b, bha  , ,  wbw`©ó msL¨v| 

bhayx  , , , ,  cÖ‡Z¨K‡K PjK we‡ePbv Kiv n‡j GwU GB PjKmg~‡ni wZb gvÎvi mggvwÎK eûc`x nq| 

xyzxzzyyx 592 222 −++  ivwkwU zyx  , ,  Pj‡Ki wZb gvÎvi mggvwÎK eûc`x| (GLv‡b cÖ‡Z¨K 

c‡`i gvÎv 3)| 

cÖwZmg ivwk )(Symmetric  
GKvwaK PjK aviYKvix †Kv‡bv exRMvwYwZK ivwki †h‡Kv‡bv `yBwU PjK ’̄vb wewbg‡q hw` ivwkwU AcwiewZ©Z 
_v‡K, Z‡e ivwkwU‡K H PjKmg~‡ni cÖwZmg )(Symmetric  ivwk ejv nq| 

cba ++  ivwkwU cba  , ,  Pj‡Ki cÖwZmg ivwk| KviY, cba  , ,  PjK wZbwUi †h‡Kv‡bv `yBwUi ¯’vb 
wewbg‡q ivwkwU AcwiewZ©Z _v‡K| GKBfv‡e, cabcab ++  ivwkwU cba  , ,  Pj‡Ki Ges 

zxyzxyzyx +++++ 222  ivwkwU zyx  , ,  Pj‡Ki cÖwZmg ivwk| 

wKš‘ 22 652 yxyx ++  ivwkwU x  I y  Pj‡Ki cÖwZmg bq KviY ivwkwU‡Z x  I y  Gi ci¯úi ’̄vb 
wewbg‡q 22 652 xxyy ++   ivwk‡Z cwiewZ©Z nq hv c~‡e©i ivwk †_‡K wfbœ| 
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1g

3q 2q

x

yz

zxyzxyzyx +++++ 222  ivwkwU zyx ,,  Pj‡Ki GKwU Pµ-µwgK 

ivwk, KviY G‡Z PµvKv‡i x Gi cwee‡Z© yy,  Gi cwie‡Z© z  Ges z  

Gi cwie‡Z© x  emv‡j ivwkwU GKB _v‡K| GKBfv‡e xzzyyx 222 ++  

ivwkwU zyx ,,  Pj‡Ki GKwU Pµ-µwgK ivwk| 

222 zyx +−  ivwkwU Pµ-µwgK ivwk bq, KviY G‡Z x  Gi ’̄‡j yy,  

Gi ¯’‡j z  Ges z  Gi ’̄‡j x  emv‡j ivwkwU 222 xzy +−  ivwk‡Z cwiewZ©Z nq hv c~‡e©i ivwk †_‡K 

wfbœ| 
wZbwU Pj‡Ki cÖ‡Z¨K cÖwZmg ivwk Pµ-µwgK| wKš‘ cÖ‡Z¨K Pµ-µwgK ivwk cÖwZmg bq| †hgb, 

)()()( 222 yxzxzyzyx −+−+−  ivwkwU Pµ-µwgK, wKš‘ cÖwZmg bq| KviY, ivwkwU‡Z yx  Ges  

’̄vb wewbgq Ki‡j )()()( 222 xyzyzxzxy −+−+−  ivwk cvIqv hvq hv c~‡e©i ivwkwU †_‡K wfbœ| 
 

`ªóe¨ : eY©bvi myweav‡_© yx,  Pj‡Ki ivwk‡K ),( yxF  AvKv‡ii Ges zyx ,,  Pj‡Ki ivwk‡K ),,( zyxF  

AvKv‡ii cÖZxK Øviv m~wPZ Kiv nq| 

D`vniY 1| †`LvI †h, 
x
z

z
y

y
x

++  ivwkwU cÖwZmg bq wKš‘ PµµwgK| 

⎥
⎦

⎤
⎢
⎣

⎡
++=

x
z

z
y

y
xzyxF ),,(  a‡i  wb‡R Ki  

 

Pµ-µwgK eûc`xi Drcv`‡K we‡klY 
Giƒc eûc`x‡K Drcv`‡K we‡klY Kivi †Kv‡bv aiv-euvav wbqg †bB| mvaviYZ, ivwkwUi c`¸‡jv‡K 
cybwe©b¨vm K‡i Drcv`K †ei Kiv nq| A‡bK mgq ivwkwU‡K †Kv‡bv GKwU Pj‡Ki eûc`x a‡i Drcv`K 
Dccv‡`¨i mvnvh¨ GK ev GKvwaK Drcv`K wbY©q Kiv nq Ges ivwkwUi Pµ-µwgK I mggvwÎK ˆewkó¨ 
we‡ePbv K‡i Acivci Drcv`K wbY©q Kiv nq| 
G cÖm‡½ D‡jL¨ †h, cba ,,  Pj‡Ki  
(K)  †Kv‡bv Pµ-µwgK eûc`xi )( ba −  GKwU Drcv`K n‡j, )( cb −  Ges )( ac −  ivwkwUi Drcv`K 

n‡e| 
(L)  GK gvÎvi I `yB gvÎvi mggvwÎK Pµ-µwgK eûc`x h_vµ‡g )()( 222 cbakcbak ++++  I  

)( cabcabm +++  †hLv‡b mk  I  aª“eK| 

Pµ-µwgK ivwk )(Cyclic  
wZbwU PjK m¤̂wjZ †Kv‡bv exRMvwYwZK ivwk‡Z cÖ_g PjK wØZxq Pj‡Ki, wØZxq PjK Z…Zxq Pj‡Ki Ges 
Z…Zxq Pj‡Ki ¯’‡j cÖ_g PjK emv‡j ivwkwU hw` cwiewZ©Z bv nq, Z‡e ivwkwU‡K H wZb Pj‡Ki DwjwLZ 

µ‡g GKwU Pµ-µwgK ivwk ev Pµ cÖwZmg ivwk ev (Cyclically symmetic expression) ejv nq| 
PjK¸‡jvi ’̄vb cwieZ©b cv‡ki wP‡Îi gZ PµvKv‡i Kiv nq e‡jB Giƒc ivwk‡K Pµ-µwgK ivwk ejv n‡q 
_v‡K| 
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(M)  `yBwU eûc`x hw` Ggb nq †h, PjK¸‡jvi mKj gv‡bi Rb¨ G‡`i gvb mgvb nq, Z‡e eûc`x ỳBwUi 
Abyiƒc c` `yBwUi mnM ci¯úi mgvb n‡e| 

 

D`vniY 2| )()()( baabaccacbbc −+−+−  †K Drcv`‡K we‡klY Ki| 
mgvavb : cÖ_g c×wZ- 

))()((

))()((

)}()(){(

}){(

}){(

)}(){(

)()()(

)(

)(

)()()(

2

2

2

222

2222

2222

accbba

abaccb

acaacbcb

aacabbccb

acababccb

cbaabccb

cbacbacbbc

acabcabacbbc

abbacaaccbbc

baabaccacbbc

−−−−=

−−−=

−−−−=

+−−−=

−−+−=

+−+−=

−−−+−=

+−−+−=

−+−+−=

−+−+−

 

wØZxq c×wZ : cÖ`Ë ivwkwU‡K a  Gi eûc`x )(aP  a‡i Zv‡Z a  Gi cwie‡Z© b  ewm‡q †`wL †h, 

0)()()()( 2 =−+−+−= babbbcbcbbcbP  myZivs, Drcv`K Dccv`¨ Abyhvqx )( ba −  cÖ`Ë

ivwki GKwU Drcv`K GLb †h‡nZz cÖ`Ë ivwkwU Pµ-µwgK ivwk †m‡nZz )( cb −  Ges )( ac −  Df‡q cÖ`Ë

ivwkwUi Drcv`K| cÖ`Ë ivwkwU wZb gvÎvi mggvwÎK Ges Gi wZbwU GK gvÎvi Drcv`K cvIqv †M‡Q| 
myZivs Ab¨ Drcv`K hw` _v‡K Zv aª“eK n‡e|  
A_©vr, )1)........()(()()()( acbakbaabaccacbbc −−=−+−+−  †mLv‡b k  GKwU aª“eK| cba ,,
Gi mKj gv‡bi Rb¨ )1(  mZ¨| )1( bs G 2,1,0 === cba  ewm‡q cvB, )2)(1)(1()1(2 −−=− k  
    1−=⇒ k  
∴  ).)()(()()()( accbbabaabaccacbbc −−−−=−+−+−  
 

D`vniY 3| )()()( 333 bacacbcba −+−+−  †K Drcv`‡K we‡klY Ki| 

mgvavb : cÖ`Ë ivwkwU‡K a  Gi eûc`x )(aP  we‡ePbv K‡i Zv‡Z a  Gi cwie‡Z© b  ewm‡q cvB, 

 
myZivs Drcv`K Dccv`¨ Abyhvqx )( ba −  cÖ`Ë ivwki GKwU Drcv`K| GLb †h‡nZz cÖ`Ë ivwkwU Pµ-

µwgK ivwk †m‡nZz )( cb −  Ges )( ac −  Df‡q cÖ`Ë ivwkwUi Drcv`K| Avevi cÖ`Ë ivwkwU Pvi gvÎvi 

mggvwÎK ivwk Ges ))()(( accbba −−−  wZb gvÎvi mggvwÎK ivwk| myZivs cÖ`Ë ivwki Aci 

Drcv`KwU Aek¨B Pµ-µwgK Ges GK gvÎvi mggvwÎK ivwk n‡e| A_©vr, Zv k(a+b+c) n‡e, †hLv‡b k
GKwU aª“eK| 

0 ) ( ) ( ) ( ) ( 3 33 = − + − + − = b b c b c b c b b b P 
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∴ )1().........)()()(()()()( 333 cbaaccbbakbacacbcba ++−−−=−+−+−  

cba ,,  Gi mKj gv‡bi Rb¨ )1(  mZ¨| 
myZis )1( bs G 2,1,0 === cba  ewm‡q cvB, 1)3)(2)(1)(1()1(82 −=−−=−+ kk  ev  

)1(  G 1−=k  ewm‡q cvB, 
).)()(0)(()()()( 333 cbaacbbabacacbcba ++−−−−=−+−+−  

D`vniY 4| abcbaaccb ++++ ))()((  †K Drcv`‡K we‡klY Ki| 

mgvavb : ivwkwU‡K a  Gi eûc`x P(a) we‡ePbv K‡i Zv‡Z a  Gi cwie‡Z© cb −−  ewm‡q cvB, 

0)()()())()(()}({ =+−+=−−++−−−−+=+− cbbccbbcbccbbcbcbccbcbP . 
myZivs Drcv`K Dccv`¨ Abyhvqx )( cba ++  cÖ`Ë ivwki GKwU Drcv`K| cÖ`Ë ivwkwU wZb gvÎvi 

mggvwÎK Pµ-µwgK eûc`x Ges Gi GK gvÎvi GKwU Drcv`K cvIqv †M‡Q| myZivs Aci Drcv`K ỳB 

gvÎvi mggvwÎK Pµ-µwgK eûc`x n‡e, A_©vr, )()( 222 abcabcmcbak +++++  AvKv‡ii n‡e, 

†hLv‡b mk  I  aª“eK| 

∴ abcbaaccb ++++ ))()(( = )1()}........()(){( 222 abcabcmcbakcba +++++++  

cba ,,  Gi mKj gv‡bi Rb¨ )1(  mZ¨| 

)1(  G cÖ_‡g 1,0,0 === cba  Ges c‡i 0,1,1 === cba  ewm‡q h_vµ‡g cvB, k=0  Ges 

 
∴  .1,0 == mk   

GLb mk  I  Gi gvb ewm‡q cvB, ))(())()(( abcabccbaabcbaaccb ++++=++++  

gš—e¨ : D`vniY 2 Gi mgvav‡bi cÖ_g c×wZi Abyiƒc c×wZi D`vniY 3 Ges D`vniY 4 G ewY©Z ivwk 
`yBwU‡K Drcv`‡K we‡klY Kiv hv‡e| 

GKwU we‡kl exRMvwYwZK m~Î : cba  I , Gi mKj gv‡bi Rb¨ wb‡gœ m~ÎwUi `yBwU cÖgvY †`Iqv n‡jv: 

))((3 222333 cabcabcbacbaabccba −−−++++=−++  
 

cÖ_g cÖgvY (mivmwi mnR exRMvwYwZK cÖwµqv cÖ‡qvM K‡i) : 

abccba 3333 −++

 

= abccbaabba 3)(3)( 33 −++−+  
= )(3)( 33 cbaabcba ++−++  
= )(3})()){(( 22 cbaabccbabacba ++−++−+++  
= )2)(( 222 cbcacbabacba +−−++++  – 3ab (a + b + c) 
= ))(( 222 cabcabcbacba −−−++++  

wØZxq cÖgvY (mggvwÎK Pµ-µwgK eûc`xi aviYv e¨envi K‡i) : 

abccba 3333 −++  ivwkwU‡K a  Pj‡Ki eûc`x )(aP  a‡i Zv‡Z )( cba +−=  ewm‡q cvB, 

) 2 ( 2 2 + × = m k 
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0)()(

)(3)()}({
33

333

=+++−=

+++++−=+−

cbcb

bccbcbcbcbp

                 
 

myZivs cba ++  we‡ePbvaxb ivwkwUi GKwU Drcv`K| †h‡nZz abccba 3333 −++  wZb gvÎvi 

mggvwÎK Pµ-µwgK eûc`x, myZivs ivwkwUi Aci Drcv`K )()( 222 cabcabmcbak +++++  

AvK‡ii n‡e, †hLv‡b mk  I  aª“eK| AZGe, mKj cba  I ,  Gi Rb¨ 

)}()(){(3 222333 cabcabmcbakcbaabccba +++++++=−++  

GLv‡b cÖ_‡g 0,0,1 === cba  Ges c‡i 0,1,1 === cba   ewm‡q cvB, 1=k  Ges 

1)2(22 =⇒+×= kmk  Ges 121 −=⇒+= mm  

 ∴  1=k  Ges 1−=m . 
∴ ))((3 222333 cabcabcbacbaabccba −−−++++=−++  

Abywm×vš— 1| })()()){((
2
13 222333 accbbacbaabccba −+−+−++=−++  

cÖgvY : †h‡nZz, cabcabcba −−−++ 222  

= )222222(
2
1 222 cabcabcba −−−++   

= )2()2()2{(
2
1 222222 acaccbcbbaba +−++−++− } 

= }))(){(
2
1 222 a(ccbba −+−+−  

  ∴ abccba 3333 −++  
 = ))(( 222 cabcabcbacba −−−++++  

= }))()){((
2
1 222 accbbacba −+−+−++  

 

Abywm×vš— 2| hw` 0=++ cba  nq, Z‡e abccba 3333 =++ . 
Abywm×vš— 3| hw` abccba 3333 =++  nq, Z‡e 0=++ cba  A_ev .cba ==  
 

D`vniY 5| 333 )()()( accbba −+−+−  †K Drcv`‡K we‡klY Ki| 
 

mgvavb : awi cbBbaA −=−= ,  Ges .acC −=  Zvn‡j, 
  0=−+−+−=++ accbbaCBA  
myZivs, ABCCBA 3333 =++  
A_©vr, ).)()((3)()()( 333 accbbaaccbba −−−=−+−+−  
 

KvR :  Drcv`‡K we‡klY Ki 
1| (K) )()()( 222222 bacacbcba −+−+−  
 (L) )()()( 222 bacacbcba −+−+−  
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(M) 333 )()()( bacacbcba −+−+−  
(N) )()()( 222222 baabaccacbbc −+−+−  
(O) )()()( 444 bacacbcba −+−+−  
(P) 323232 )()()( bacacbcba −+−+−  
(Q) )()()( 224224224 yxzxzyzyx −+−+−  
(R) )()()( 333 bacacbcba −+−+−  

2| hw` 0
222

=≠
−

=
−

=
−

c
xyz

b
zxy

a
yzx

 nq,  

Z‡e †`LvI †h, czbyaxzyxcba ++=++++ ))(( . 

3| hw` abccabcabcba =++++ ))((  nq, Z‡e †`LvI †h, 3333)( cbacba ++=++ . 

g~j` fMœvsk ( FractionsRational ) 
GKwU eûc`x‡K ni Ges GKwU eûc`x‡K je wb‡q MwVZ fMœvsk‡K g~j` fMœvk ejv nq| †hgb 

))(( bxax
x

−−
 Ges 

))((
12

caba
aa
−−
++

 g~j` fMœvsk| 

D`vniY 1| mij Ki : 
))(())(())(( bcac

c
abcb

b
caba

a
−−

+
−−

+
−−

 

mgvavb : cÖ`Ë ivwk 
))(())(())(( bcac

c
abcb

b
caba

a
−−

+
−−

+
−−

 

= 
))(())(())(( cbac

c
bacb

b
acba

a
−−−

+
−−−

+
−−−

 

= 
))()((

)()()(
accbba

bacacbcba
−−−−

−+−+−  

= 
))()(( accbba
bccaabbccaab

−−−−
−+−+−  

= 
))()((

0
accbba −−−

 

= 0  

D`vniY 2| mij Ki : 22

22

22

22

22

22

)(
)(

)(
)(

)(
)(

acb
bac

cba
cab

bca
cba

−+
−−

+
−+
−−

+
−+
−−

 

mgvavb : cÖ_g fMœvsk = 
cba
cba

cbacba
cbacba

++
−+

=
+−++
+−−+

))((
))((   

wØZxq fMœvsk = 
cba
cab

cbacba
cabcba

++
+−

=
−+++
+−−+

))((
))((  
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Z…Zxq fMœvsk = 
cba
bac

acbacb
bacbac

++
−+

=
−+++
+−−+

))((
))((

 

∴ cÖ`Ë ivwk = 
cba
bac

cba
cab

cba
cba

++
−+

+
++
+−

+
++
−+

 

1=
++
++

=

++
−+++−+−+

=

cba
cba

cba
baccabcba

 

D`vniY 3| mij Ki : 
))((

)1(
))((

)1(
))((

)1( 222

xzzy
az

zyyx
ay

xzyx
ax

−−
+

+
−−

+
+

−−
+

 

mgvavb : cÖ`Ë ivwk = )1(..........
))()((

)()1()()1())()1( 222

xzzyyx
yxazxzayzyax

−−−
−++−++−+  

)1(  Gi je = ))(12())(12())(12( 222222 yxazzaxzayyazyaxxa −+++−+++−++  

= )}()()({2)}()()({ 2222 yxzxzyzyxayxzxzyzyxa −+−+−+−+−+−  

   )}()(){ yxxzzy −+−+−+  

wKš‘ ))()(()()()( 222 xzzyyxyxzxzyzyx −−−−=−+−+−  

Z`ycwi, 0)()()( =−+−+− yxzxzyzyx  Ges 0)()()( =−+−+− yxxzzy  

∴ )1(  Gi je = ))()((2 xzzyyxa −−−−  

myZivs cÖ`Ë ivwk = 2
2

))()((
))()(( a

xzzyyx
xzzyyxa

−=
−−−
−−−−  

D`vniY 4| mij Ki : 88

7

44

3

22
8421

xa
x

ax
x

ax
x

ax −
+

+
+

+
+

+
 

mgvavb : cÖ`Ë ivwki Z…Zxq I PZz_© c‡`i †hvMdj = ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

+
+

=
−

+
+ 44

4

44

3

88

7

44

3 21484
xa

x
ax

x
xa

x
ax

x
 

= 44

3

44

44

44

3

44

444

44

3 4424
xa

x
xa
xa

ax
x

xa
xxa

ax
x

−
=

−
+

×
+

=
−
+−

×
+

 

∴ wØZxq, Z…Zxq Ges PzZ_© c‡`i †hvMdj = ⎥
⎦

⎤
⎢
⎣

⎡
−

+
+

=
−

+
+ 22

2

2244

3

22
21242

xa
x

ax
x

xa
x

ax
x

 

= 2222

22

2222

222

22
2222

xa
x

xa
xa

ax
x

xa
xxa

ax
x

−
=

−
+

×
+

=
−
+−

×
+

 

∴ cÖ`Ë ivwk =
xaxa

xa
xa

xxa
xa

x
ax −

=
−
+

=
−
+−

=
−

+
+

1221
222222 . 
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KvR : 
mij Ki : 

1| 
))(())(())(( bcac

ba
abcb

ac
caba

cb
−−

+
+

−−
+

+
−−

+
 

2| 
))((

1
))((

1
))((

1 333

bcac
c

abcb
b

caba
a

−−
−

+
−−

−
+

−−
−

 

3| 
))((

)(
))((

)(
))((

)(
bcac

dcab
abcb

dbca
caba

dabc
−−

+
+

−−
+

+
−−

+
 

4| 
))((

1
))((

1
))((

1 232323

bcac
cc

abcb
bb

caba
aa

−−
++

+
−−
++

+
−−
++

 

5| 
))(())(())((

222

bcac
abc

abcb
cab

caba
bca

−−
+

+
−−

+
+

−−
+

 

 

AvswkK fMœvsk ( FractionPortial ) 
hw` †Kv‡bv fMœvsk‡K GKvwaK fMœvs‡ki †hvMdj iƒ‡c cÖKvk Kiv nq, Z‡e †k‡lv³ fMœvsk¸‡jvi 

cÖ‡Z¨KwU‡K cÖ_‡gv³ fMœvs‡ki AvswkK fMœvsk ejv nq| aiv hvK, GKwU fMœvsk 
85

83
2 +−

−
xx

x
 G‡K †jLv 

hvq, 
3

1
2

2
)2)(3(

)2()3(2

85

83
2 −

+
−

=
−−

−+−
=

+−

−

xxxx

xx

xx

x
 

GLv‡b cÖ`&Ë fMœvskwU‡K ỳBwU fMœvs‡ki †hvMdj iƒ‡c cÖKvk Kiv n‡q‡Q| A_©vr, fMœvskwU‡K ỳBwU AvswkK 
fMœvs‡k wef³ Kiv n‡q‡Q| 
 

hw` )()( xDxN  I DfqB x  Pj‡Ki eûc`x Ges je )(xN  Gi gvÎv ni )(xD  Gi gvÎv A‡c¶v †QvU 

nq, Zvn‡j fMœvskwU cÖK…Z fMœvsk ( Fractionoper Pr )| hw` je )(xN  Gi gvÎv ni )(xD  Gi gvÎvi 

mgvb A_ev Zv A‡c¶v eo n‡j fMœvskwU‡K AcÖK…Z fMœvsk (Improper Fraction) ejv nq| 

†hgb, 
)3)(2)(1(

12

−++
+

xxx
x

 GKwU cÖK…Z fMœvsk| 

Ges 
2

23
1

2 234

+
++

+ x
xx

x
x

 I  DfqB AcÖK…Z fMœvsk| 

D‡jL¨ †h, AcÖK…Z fMœvs‡ki je‡K ni Øviv mvaviY wbq‡g fvM K‡i A_ev j‡ei c`¸‡jv‡K myweavRbKfv‡e 
cybwe©b¨vm K‡i fMœvskwU‡K GKwU eûc`x (fvMdj) Ges GKwU cÖK…Z fMœvs‡ki †hvMdj iƒ‡c cÖKvk Kiv 
hvq| 

†hgb, 
2

6)2(
2

23 2
23

+
+−+=

+
++

x
xx

x
xx
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cÖK…Z g~j` fMœvsk‡K Kxfv‡e AvswkK fMœvs‡k cwiYZ Kiv nq, Zv wb‡gœ wewfbœ c×wZ‡Z †`Lv‡bv n‡jv| 

cÖ_g c×wZ : hLb n‡i ev¯—e I GKNvZwewkó Drcv`K _v‡K wKš‘ †Kvb Drcv`KB cybive„wË nq bv|  

D`vniY 1| 
)2)(1(

75
−−

−
xx

x
 †K AvswkK fMœvs‡k cÖKvk Ki| 

mgvavb : awi, )1.......(
21)2)(1(

75
−

+
−

≡
−−

−
x

B
x

A
xx

x
 

)1(  Gi Dfqc¶‡K )2)(1( −− xx  Øviv ¸Y Ki‡j cvB, )2..().........1(2(75 −+−=− xBxAx  
hv x  Gi mKj gv‡bi Rb¨ mZ¨| GLb )2( Gi Dfqc‡¶ 1=x  ewm‡q cvB, )11()21(75 −−=− A
ev, 22 =∴−=− AA        

Avevi, )2(  Gi Dfqc‡¶ 2=x  ewm‡q cvB, B)22(710 +−=− A   

ev, 33 =∴= BB        

GLb A  Ges B  Gi gvb )1(  G ewm‡q cvB, 
2

3
1

2
)2)(1(

75
−

+
−

=
−−

−
xxxx

x
 ; G‡ZB cÖ`Ë fMœvskwU 

AvswkK fMœvs‡k wef³ n‡jv| 

gš—e¨ : cÖ`Ë fMœvskwUi AvswkK fMœvs‡k cÖKvk ‡h h_vh_ n‡q‡Q Zv cix¶v K‡i †`Lv †h‡Z cv‡i| 

Wvbc¶ = 
1

1
1

2
−

+
− xx

= 
)2)(1(

)1(3)2(2
−−

−+−
xx

xx  = 
)2)(1(

75
−−

−
xx

x  = evgc¶ 

D`vniY 2| 
)3)(2)(1(

5
−−−

+
xxx

x
 †K AvswkK fMœvs‡k cÖKvk Ki| 

mgvavb : awi, )1.......(
321)3)(2)(1(

5
−

+
−

+
−

≡
−−−

+
x
C

x
B

x
A

xxx
x

 

)1(  Gi Dfqc¶‡K )3)(2)(1( −−− xxx  Øviv ¸Y K‡i cvB, 

)2)........(2)(1()3)(1()3)(2(5 −−+−−+−−≡+ xxCxxBxxAx  

)2(  Gi Dfqc¶ x  Gi mKj gv‡bi Rb¨ mZ¨|  

)2(  Gi Dfqc‡¶ 1=x  ewm‡q cvB, 326)2)(1(51 =⇒=⇒−−=+ AAA  

Avevi )2(  Gi Dfqc‡¶ 2=x  ewm‡q cvB, 7)1)(1(52 =⇒−=+ −BB   

∴ 7−=B  
Ges )2(  Gi Dfqc‡¶ 3=x  ewm‡q cvB, )1)(2(53 C=+  ev C28 =  ev 4=C  

GLb, BA,  Ges C  Gi gvb . )1(  G ewm‡q cvB, 
3x

4
2

7
1

3
)3)(2)(1(

5
−

+
−

−
−

=
−−−

+
xxxxx

x  

GwUB cÖ`Ë fMœvs‡ki AvswkK fMœvs‡k cÖKvk| 

+ B
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wØZxq c×wZ : hLb j‡ei NvZ n‡ii NvZ A‡c¶v e„nËi ev mgvb nq, ZLb je‡K ni Øviv fvM K‡i j‡ei 
NvZ A‡c¶v ¶z`ªZi Ki‡Z nq| 

D`vniY 3| 
)4)(2(
)5)(1(

−−
+−

xx
xx

 †K AvswkK fvMœvs‡k cÖKvk Ki| 

mgvavb : awi, )1........(
42

2
2

1
)4)(2(
)5)(1(

−
+

−
+≡

−−
+−

x
A

xx
xx

 

)1(  Dfqc¶‡K )4)(2( −− xx  Øviv ¸Y K‡i cvB,  
)2)........(2()4()4)(2()5)(1( −+−+−−≡−− xBxAxxxx  

)2(  Gi Dfqc¶‡K ch©vqµ‡g 4,2=x  ewm‡q cvB, )42()52)(12( −=−− A ev, 
2
3

=A  

Ges )24()54)(14( −=−− B   ev, 
2
3−

=B  

GLb A  Ges B  Gi gvb )1(  G ewm‡q cvB, 
)4(2

3
)3(2

31
)4)(2(
)5)(1(

−
−

−
+=

−−
+−

xxxx
xx

 

hv wb‡Y©q AvswkK fMœvsk| 

D`vniY 4| 
)3)(2)(1(

3

−−− xxx
x

 †K AvswkK fvMœvs‡k cÖKvk Ki| 

mgvavb : awi, )1.......(
321

1
)3)(2)(1(

3

−
+

−
+

−
+≡

−−− x
C

x
B

x
A

xxx
x

 

)1(  Dfqc¶ )3)(2)(1( −−− xxx  Øviv ¸Y K‡i cvB,  

)2().........2)(1()3)(1()3)(2()3)(2)(1(3 −−+−−+−−+−−−≡ xxCxxBxxAxxxx  

)2(  Gi Dfqc‡¶ ch©vqµ‡g 3,2,1   =x  ewm‡q cvB,  

 )2)(1(1 −−= A  ev, 
2
1

=A  

)1)(1(8 −= B  ev, 8−=B  

Ges )1)(2(27 C=  ev, 
2

27
=C  

GLb CBA  Ges ,  Gi gvb )1(  G ewm‡q cvB,  

)3(2
27

2
8

)1(2
11

)3)(2)(1(

3

−
+

−
−

−
+=

−−− xxxxxx
x

 

hv wb‡Y©q AvswkK fMœvsk| 

Z…Zxq c×wZ : hLb n‡i ev —̄e I GKNvZ wewkó Drcv`K _v‡K Ges Dnv‡`i g‡a¨ K‡qKwU cybive„wË nq| 
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D`vniY 5| 
)2()1( 2 −− xx

x
 †K AvswkK fvMœvs‡k cÖKvk Ki| 

mgvavb : awi )1....(..........
2)1(1)2()1( 22 −

+
−

+
−

≡
−− x

C
x

B
x

A
xx

x
 

)1(  Gi Dfqc¶‡K )2()1( 2 −− xx  Øviv ¸Y K‡i cvB,  

)2..(..........)1()2()2)(1( 2−+−+−−= xCxBxxAx  

)2(  Gi Dfqc‡¶ 2,1  =x  emvBqv cvB, )21(1 −= B  ev, 1−=B  

Ges 2)12(2 −= C  ev, 22 =⇒= CC  

Avevi, )2(  G 2x  Gi mnM mgxK…Z K‡i cvB, CA +=0  ev, 2−=−= CA  

GLb CBA  Ges ,  Gi gvb )1(  G ewm‡q cvB, 
1

2
)1(

1
1

2
)2()1( 22 +

+
+
−

+
−
−

=
−− xxxxx

x  

hv wb‡Y©q AvswkK fMœvsk| 
 

PZz_© c×wZ : hLb n‡i ev¯—e I wØNvZ wewkó Drcv`K _v‡K wKš‘ †Kv‡bv cybive„wË nq bv| 

D`vniY 6| 
)4)(1( 2 +− xx

x
 †K AvswkK fvMœvs‡k cÖKvk Ki| 

mgvavb : awi, )1(..........
41)4)(1( 22 +

+
+

−
≡

+− x
CBx

x
A

xx
x

 

Dfqc¶‡K )4)(1( 2 +− xx  Øviv ¸Y K‡i cvB, )2().........1)(()4( 2 −+++= xCBxxAx  

)2(  G 1=x  emvBqv cvB, 
5
1)5(1 =⇒= AA  

xx  I 2  Gi mnM mgxK…Z K‡i cvB, .........0=+ BA  (3) Ges ..........1=− BC  (4) 

(3) bs G 
5
1

=A  emvBqv cvB, 
5
1

−=B  

(4) bs G 
5
1

−=B  emvBqv cvB 
5
4

=C  

GLb, CBA  I , Gi gvb (1) bs G ewm‡q cvB, 

 
)4(5

4
)1(5

1
4
5
4

5
1

5
1

)4)(1( 222 +
−

−
−

=
−

+−
+

−
=

+− x
x

xx

x

xxx
x , hv wb‡Y©q AvswkK fMœvsk| 

cÂg c×wZ : hLb n‡i e —̄e I wØNvZwewkó Drcv`K _v‡K Ges Dnv‡`i g‡a¨ K‡qKwU cybive„wË N‡U|  
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D`vniY 7| 222 )1(
1
+xx

 †K AvswkK fvMœvs‡k cÖKvk Ki| 

mgvavb : awi, 222 )1(
1
+xx

≡ 2222 )1(1 +
+

+
+
+

++
x

FEx
x

DCx
x
B

x
A  

(1) Gi Dfqc‡¶ 222 )1( +xx  Øviv ¸Y K‡i cvB,  

)1(..........)()1()()1()1(1 2222222 xFExxxDCxxBxAx ++++++++=  

(1) Gi xxxxx ,,,, 2345  Gi mnM Ges aª“eK c` mgxK…Z Kwiqv cvB,  

 

1

0

02

02

0

,0

=

=

=++

=++

=+

=+

B

A

FDB

ECA

DB

CA

 

 0=+CA  †Z 0=A  ewm‡q cvB, 0=C  
 0=+ DB  †Z 1=B  ewm‡q cvB, 1−=D  
 02 =++ ECA  †Z 0,0 == CA  ewm‡q cvB, 0=E  

Avevi, 02B =++ FD  †Z 1,1 =−= BD  ewm‡q cvB, 1012 −=⇒=+− FF  

 ∴ 1,0,1,0,1B,0 −==−==== FEDCA       

(4) Gi ewm‡q cvB, 22222222222 )1(
1

1
11

)1(
10

1
101

)1( +
−

+
−=

+
−

+
+
−

+=
+ xxxxxxxx

x
 

hv wb‡Y©q AvswkK fMœvsk| 
 

KvR : 
AvswkK fMœvs‡k cÖKvk Ki : 

1| 
xxx

xx
6
1

23

2

−+
−+  2| 

224

2

−+ xx
x  3| 

23 24

3

++ xx
x

 

4| 
)()( 21 3

2

−− xx
x  5| 31

1
x−

 6| 22 11
2

))(( ++ xx
x

 

 
Abykxjbx  2 

 

1|  wb‡Pi †Kv‡bv ivwkwU cÖwZmg? 

 (K) cba ++  (L) zxyzxy ++  (M) 222 zyx +−  (N) 22 52 cbca −−  
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2| )(i  hw` 0=++ cba  nq, Z‡e abccba 3333 =++  

)(ii  
x
z

z
y

y
xzyxP ++=),,(  ivwkwU PµµwgK  

)(iii   
1

4
1

2
1

1
42 −

+
+

+
+ xxx

 Gi mij gvb 
1

1
−x

 

Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK ? 

(K) iii   I   (L) iiiii   I   (M) iiii   I    (N) iiiii   I  ,  

eûc`x 7xpxx −−+ 23  Gi GKwU Drcv`K 7+x | GB Z‡_¨i Av‡jv‡K  wb‡Pi 3 Ges 4 bs 

cÖ‡kœi DËi `vI| 

3|  P  Gi gvb KZ ? 

(K) 7−   (L) 7   (M) 
7
54

 (N) 477  

4| eûc`xwUi Aci Drcv`K¸‡jvi ¸Ydj KZ ? 
(K) ))(( 11 −− xx  (L) ))(( 21 −+ xx  (M) ))(( 31 +− xx  (N) ))(( 11 −+ xx  

5| axxx −+− 234 75  eûc`xi GKwU Drcv`K 2−x  n‡j, †`LvI †h, 4=a  

6| g‡b Ki, nn axxP −=)( , †hLv‡b n  abvZ¥K c~Y©msL¨v Ges a  GKwU aª“eK 

(K) †`LvI †h, )( ax −  eûc`xwUi GKwU Drcv`K Ges Ggb )(xQ  wbY©q Ki †hb 

)()()( xQaxxP −=  nq| 

(L) n  †Rvo msL¨v n‡j †`LvI †h, )( ax +  eûc`xwUi GKwU Drcv`K Ges Ggb )(xQ  wbY©q Ki 

†hb )()()( xQaxxP +=  nq|   

7| g‡b Ki, nn axxP +=)( , †hLv‡b n  abvZ¥K c~Y©msL¨v Ges a  GKwU aª“eK| n  we‡Rvo msL¨v 

n‡j †`LvI †h, )( ax +  eûc`xwUi GKwU Drcv`K Ges Ggb )(xQ  wbY©q Ki †hb, 

)()()( xQaxxP +=  nq| 

8| g‡b Ki, abxcxcxbxaxxP +++++= 2345)(  †hLv‡b cba ,,  aª“eK Ges 0≠a , †`LvI †h, 

)( rx −  hw` )(xP  Gi GKwU Drcv`K nq, Z‡e )( 1−rx  I )(xP  Gi GKwU Drcv`K|  

9| Drcv`‡K we‡klY Ki : 

)(i  617177 234 ++++ xxxx  

)(ii  237124 234 −−++ aaaa  

)(iii  122 23 +++ xxx  
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(iv) xyzyxzxzyzyx 3222222 ++++++ )()()(  

(v) )()()()()()( yxzxzyzyx −++−++−+ 222 111  

(vi) )()()( 222222222222 babaacaccbcb −+−+−  

10| hw` 
abccba
3111

333 =++  nq, Z‡e †`LvI †h, 0=++ abcabc  A_ev, cba ==  

11| hw` bacyacbx −+=−+= ,  Ges cbaz −+=  nq, Z‡e †`LvI †h, 

)3(4 333333 abccbazyx −++=++  

12| mij Ki 

(a)  
))(())(())(( bcac

c
abcb

b
caba

a
−−

+
−−

+
−−

222

 

(b)  
))()(())()(())()(( cxbcac

c
bxcbab

b
axcaba

a
−−−

+
−−−

+
−−−

 

(c)  
))((

)(
))((

)(
))((

)(
bcba
caac

abac
bccb

cacb
abba

−−
−+

+
−−
−+

+
−−
−+ 222

 

(d)  
1

16
1

8
1

4
1

2
1

1
16842 −

+
+

+
+

+
+

+
+ xxxxx)(

 

13| AvswkK fMœvs‡k cÖKvk Ki : 

(a)  
)( 2

45
+
+

xx
x   (b)  

127
2

2 +−
+
xx

x
  (c)  

)3)(2(
692

+−
−−
xxx

xx    

(d)  
))(( 41

74
2

2

++
−−

xx
xx

 (e)  2

2

312 ))(( ++ xx
x

  

14| PjK x  Gi GKwU eûc`x  342 12437 xaxxxxP +−+−=)(  

(K) eûc`xi Av`k©iƒcwU †jL Ges GKwU Z…Zxq gvÎvi Dëv eûc`xi D`vniY `vI| 
(L) )(xP  eûc`xwUi GKwU Drcv`K )( 2+x  n‡j a  Gi gvb wbY©q Ki| 

(M) hw` 296 23 ++−= xxxxQ )(  Gi †¶‡Î 0
2
1

=⎟
⎠
⎞

⎜
⎝
⎛Q  nq, Z‡e )(xP  Ges )(xQ  Gi 

mvaviY Drcv`K `yBwU wbY©q Ki| 

15| zyx ,,  Gi GKwU eûc`x n‡jv, xyzzyxzyxF 2),,( 333 −++=  

(K) †`LvI †h, ),,( zyxF  n‡jv GKwU Pµ-µwgK ivwk| 

(L) ),,( zyxF  †K Drcv`‡K we‡klY Ki Ges hw` 00 ≠++= zyxzyxF ,),,(  nq, Z‡e 

†`LvI †h, )()( zxyzxyzyx ++=++ 222  
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(M) hw` , bacyacbx −+=−+=  Ges cbaz −+=  nq, Z‡e †`LvI †h, 

41 :),,(:),,( =zyxFcbaF  

16| PjK x  Gi PviwU ivwk n‡jv, )27(),9(),( 32 +−+ xxxx  Ges )81( 4 −x  

(K) DcwiD³ ivwk¸‡jvi n‡Z GKwU cÖK…Z g~j` fMœvsk Ges GKwU AcÖK…Z g~j` fMœvsk ˆZwi Ki| 

(L) 
9
27

2

3

−
+

x
x

 †K m¤¢ve¨ AvswkK fMœvs‡ki mgwóiƒ‡c Dc ’̄vcb Ki| 

(M) Dc‡ii cÖ_g, wØZxq Ges PZz_© ivwkmg~‡ni cÖ‡Z¨‡Ki ¸YvZ¥K wecixZ ivwki mgwó‡K mijiƒ‡c 
cÖKvk Ki|  

17| 23 )1()1( +++ yyx  ivwkwU‡K  

(K) x  Pj‡Ki eûc`xi Av`k© AvKv‡i eY©bv Ki Ges x  Pj‡Ki eûc`x iƒ‡c Zvi gvÎv, g~L¨ mnM I 
aª“e c` wbY©q Ki| 

(L) y  Pj‡Ki eûc`xi Av`k© AvKv‡i eY©bv Ki Ges y  Pj‡Ki eûc`xiƒ‡c Zvi gvÎv, g~L¨ I mnM 

I aª“ec` wbY©q Ki| 

(M) yx  I  Pj‡Ki eûc`xiƒ‡c we‡ePbv K‡i Zvi gvÎv wbY©q Ki| 



dg©v-9, D”PZi MwYZ-9g-10g

Z…Zxq Aa¨vq 

R¨vwgwZ 
wbgœgva¨wgK I gva¨wgK ch©v‡qi R¨vwgwZ‡Z cx_v‡Mviv‡mi Dccv`¨ I Gi wecixZ Dccv`¨ wb‡q we¯—vwiZ 
Av‡jvPbv Kiv n‡q‡Q| MwYZ wk¶vq cx_v‡Mvivm msµvš— welqvejx AZ¨š— ¸i“Z¡c~Y© f~wgKv cvjb K‡i| ZvB 
gva¨wgK D”PZi MwY‡Z cx_v‡Mviv‡mi Dccv‡`¨i Av‡jv‡K AwaKZi Av‡jvPbv Avek¨K| G msµvš— 
Av‡jvPbvi Rb¨ Ôj¤^ Awf‡¶cÕ m¤ú‡K© my¯úó aviYv _vKv `iKvi| †m j‡¶ GB ch©v‡q cÖ_g As‡k 
cx_v‡Mviv‡mi Dccv‡`¨i msw¶ß Av‡jvPbv, wØZxq ch©v‡q j¤̂ Awf‡¶‡ci aviYv Ges cx_v‡Mviv‡mi 
Dccv‡`¨i Abywm×vš— wb‡q Av‡jvPbv Kiv n‡e| Av‡jvPbvi †kl As‡k cx_v‡Mvivm Ges Gi we¯—…wZi aviYvi 
Dci wfwË K‡i hyw³g~jK Av‡jvPbv I cÖgv‡Yi Rb¨ wKQz mgm¨v Aš—f©y³ Kiv n‡e| 

 
 

Dccv`¨ 3⋅1  

cx_v‡Mviv‡mi Dccv`¨ :  

GKwU mg‡KvYx wÎfy‡Ri AwZfy‡Ri Dci Aw¼Z eM©‡¶‡Îi †¶Îdj Aci ỳB evûi Dci Aw¼Z eM©‡¶ÎØ‡qi 
†¶Îd‡ji mgwói mgvb|  

Aa¨vq †k‡l wk¶v_©xiv − 

 j¤^ Awf‡¶‡ci aviYv e¨vL¨v Ki‡Z cvi‡e| 
 cx_v‡Mviv‡mi Dccv‡`¨i Dci wfwË K‡i cÖ`Ë Dccv`¨¸‡jv cÖgvY I cÖ‡qvM Ki‡Z cvi‡e| 
 wÎfz‡Ri cwi‡K›`ª, fi‡K›`ª I j¤^we›`y m¤úwK©Z Dccv`¨¸‡jv cÖgvY I cÖ‡qvM Ki‡Z cvi‡e| 
 eªþv¸‡ßi Dccv`¨ cÖgvY I cÖ‡qvM Ki‡Z cvi‡e| 
 U‡jwgi Dccv`¨ cÖgvY I cÖ‡qvM Ki‡Z cvi‡e| 

 
 

3 (K) cx_v‡Mvivm m¤ú©wKZ Av‡jvPbv 

wLª‡ói R‡b¥i cÖvq 600 eQi Av‡M weL¨vZ MÖÖxK cwÛZ cx_v‡Mvivm 

mg‡KvYx wÎfy‡Ri †¶‡Î  GKwU AZ¨š— ¸i“Z¡c~Y© Dccv`¨ 

)(Theorem  eY©bv K‡ib| GB Dccv`¨wwU Zuvi bvgvbymv‡i 

cx_v‡Mviv‡mi Dccv`¨ e‡j cwiwPZ| Rvbv hvq ZviI cÖvq 1000 

eQi Av‡M wgkixq f~wg RwicKvixM‡Yi GB Dccv`¨wU mg‡Ü aviYv 

wQj| cx_v‡Mviv‡mi Dccv`¨ wewfbœfv‡e cÖgvY Kiv hvq| wbgœœgva¨wgK 

ch©v‡q Gi ỳBwU cÖgvY †`Iqv Av‡Q| ZvB GLv‡b †Kv‡bv cÖgvY †`Iqv 

n‡e bv| wk¶v_©xiv Gi cÖgvY Aek¨B wbgœgva¨wgK R¨vwgwZ‡Z Ki‡e| 

GLv‡b ïaygvÎ Gi eY©bv I wKQz Av‡jvPbv _vK‡e|   

 
 

wPÎ 3.1 mg‡KvYx wÎfyR 

fyR
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wPÎ 3⋅2 Gi ABC  wÎfyRwU GKwU mg‡KvYx wÎfzR| BAC∠  mg‡KvY Ges BC  AwZfyR| BC  AwZfy‡Ri 

Dci †Kv‡bv eM©‡¶Î AsKb Ki‡j Zvi †h †¶Îdj n‡e mg‡KvY msjMœ evûØq ACAB   I Gi Dci eM©‡¶Î 

A¼b Ki‡j Zv‡`i †¶Î d‡ji †hvMdj Zvi mgvb n‡e| 

 

A_©vr 222 ACABBC +=  

GLv‡b CCBBBC 21
2 =  eM©‡¶‡Îi †¶Îdj|  

BBAAAB 11
2 =       Ó          Ó 

CCAAAC 11
2 =      Ó          Ó 

Dccv`¨ 3⋅2 

†Kv‡bv wÎfy‡Ri GKwU evûi Dci Aw¼Z eM©‡¶‡Îi †¶Îdj Aci `yB evûi Dci Aw¼Z eM©‡¶ÎØ‡qi 

†¶Îd‡ji mgwói mgvb n‡j †k‡lv³ evnyØ‡qi Aš—fy©³© †KvYwU mg‡KvY n‡e|  (wPÎ : 3.4) j¶ Ki|  

 

ABC∆ Gi BC  evû AwZfyR Ges Aci `yB evû h_vµ‡g .ACAB  I  

 
 wPÎ : 3.4 
BC  evûi Dci Aw¼Z eM©‡¶‡Îi †¶‡Îdj Aci `yB evû h_vµ‡g ACAB   I  evûi Dci Aw¼Z 
eM©‡¶ÎØ‡qi †¶Îd‡ji mgwói mgvb|  
A_©vr, 222 ACABBC +=  
myZivs, BAC∠ GKwU mg‡KvY|  

D`vniY¯̂iƒc Avgiv ej‡Z cvwi ABC∆  Gi BCAB  ,  I CA  evûi ˆ`N©¨ h_vµ‡g 6  †m.wg 10  †m.wg I 
8  †m.wg nq Zvn‡j BAC∠  Aek¨B mg‡KvY n‡e|  
†h‡nZz,  22 6=AB  e. †m. wg. = 36  e. †m. wg. 

wPÎ : 3⋅3 

 
 

wPÎ : 3.2 
 

 

 

D`vniY ¯^iƒc, GKwU mg‡KvYx wÎfy‡Ri (wPÎ : 3.3) 
mg‡KvY msjMœ evûØ‡qi ˆ`N©¨ h_vµ‡g 8 †m.wg I 
6 †m.wg. n‡j cx_v‡Mviv‡mi Dccv‡`¨i gva¨g mn‡RB 
ejv hvq Gi AwZfy‡Ri ˆ`N©¨ 10  †m.wg n‡e|  
Abyiƒcfv‡e, †h‡Kv‡bv `yB evûi ˆ`‡N©¨i gva¨‡g Z…Zxq 
evûi ˆ`N©¨ Rvbv m¤¢e|  
wb‡gœi Dccv‡`¨wU cx_v‡Mviv‡mi Dccv‡`¨i wecixZ 
cÖwZÁv wnmv‡e cwiwPZ|  

 

AwZfyR 
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 22 10=BC  e. †m. wg. = 100  e. †m. wg.                

 22 8=AC  e. †m. wg. = 64  e. †m. wg. 

∴ .6436100 222 ACABBC +=+==  

∴ °90=∠BAC = mg‡KvY|  

    wPÎ 3.5 

3 (L) j¤^ Awf‡¶c (Orthogonal Projection) 
we› ỳi j¤̂ Awf‡¶c : †Kv‡bv wbw`©ó mij†iLvi Dci †Kv‡bv we› ỳi j¤^ Awf‡¶c ej‡Z †mB we›`y †_‡K D³ 
wbw`©ó †iLvi Dci Aw¼Z j‡¤̂i cv`we›`y‡K eySvq|  
 
g‡bKwi, XY  GKwU wbw`©ó mij‡iLv Ges P  †h‡Kv‡bv we›`y (wPÎ 3.6 )| P  we› ỳ †_‡K XY  †iLvi Dci 
Aw¼Z j¤̂ PP ′  Ges j¤^ PP ′  Gi cv`we›`y P′|  
myZivs, P′  we› ỳ XY  †iLvi Dci P  we›`yi j¤^ Awf‡¶c| A_©vr †Kv‡bv wbw ©̀ó †iLvi Dci †Kv‡bv we› ỳi 
j¤̂ Awf‡¶c GKwU we› ỳ| Avgiv G avibv †_‡K ej‡Z cvwi †Kv‡bv mij‡iLvi Dci j¤^ †h‡Kvb mij‡iLvi 
j¤^ Awf‡¶c GKwU we›`y| †m †¶‡Î D³ j¤^ Awf‡¶‡ci ˆ`N©¨ n‡e k~b¨| 

 
 

wPÎ : 3⋅6  wbw ©̀ó †iLv XY  Gi Dci †Kv‡bv we›`y P  Ges †iLvsk AB  Gi j¤̂ Awf‡¶c| 

†iLvs‡ki j¤^ Awf‡¶c :  

awi, AB  †iLvs‡ki cÖvš— we›`yØq BA   I  (wPÎ : 3.6)| GLb BA   I  we› ỳ †_‡K XY  †iLvi Dci Aw¼Z
j¤^ h_vKª‡g BBAA ′′   I | AA ′  j‡¤^i cv`we›`y BBA ′′  Ges   j‡¤^i cv`we› ỳ B′ | GB BA ′′  †iLvskB 
n‡”Q XY  †iLvi Dci AB †iLvs‡ki j¤^ Awf‡¶c|  
 

myZivs, †`Lv hv‡”Q j¤^ A¼‡bi gva¨‡g Awf‡¶c wbY©q Kiv nq| ZvB BA ′′ †iLvs‡k‡K XY  †iLvi Dci 
AB  †iLvs‡ki j¤̂ Awf‡¶c )Pr( ojectionOrthogonal   ejv nq|  

 

j¶Yxq :  
1| †Kv‡bv †iLvi Dci ‡Kvb we›`y †_‡K Aw¼Z j‡¤^i cv`we›`yB H we› ỳi j¤^ Awf‡¶c| 

2| †Kv‡bv †iLvi Dci j¤ ̂†iLvi j¤̂ Awf‡¶c GKwU we› ỳ| d‡j j¤̂ Awf‡¶‡ci ˆ`N©̈  k~b¨|  

3| †Kv‡bv wbw`©ó †iLvi mgvš—ivj †iLvs‡ki j¤^ Awf‡¶c H †iLvs‡ki mgvb n‡e|  

wPÎ 3.6 G AB  †iLvsk XY  Gi mgvš—ivj n‡j BAAB ′′= n‡e|  

 

6 
†m

wg 8 †mwg

10 †mwg
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KwZcq ¸i“Z¡c~Y© Dccv`¨  
cx_v‡Mviv‡mi Dccv‡`¨i Dci wfwË K‡i Ges j¤̂ Awf‡¶‡ci aviYvi mnv‡h¨  K‡qKwU ¸i“Z¡c~Y© 
hyw³g~jK cÖgvY Dcv¯’vcb Kie|  

Dccv`¨ 3⋅3 
’̄yj‡KvYx wÎfy‡Ri ’̄~j‡Kv‡Yi wecixZ evûi Dci Aw¼Z eM©‡¶Î  H †Kv‡Yi mwbœwnZ Ab¨ `yB evûi Dci 

Aw¼Z eM©‡¶ÎØ‡qi Ges H `yB evûi †h‡Kv‡bv GKwU I Zvi Dci Aci evûi j¤̂ Awf‡¶‡ci Aš—M©Z
AvqZ‡¶‡Îi wØ¸‡Yi mgwói mgvb|  

we‡kl wbe©Pb : g‡b Kwi ABC  wÎfy‡Ri BCA∠  ¯’yj‡KvY, AB ~̄ ’j‡Kv‡Yi wecixZ evû Ges ¯’~j‡Kv‡Yi 
mwbœwnZ evûØq h_vµ‡g ACBC   I  
 

BC  evûi ewa©Zvs‡ki Dci AC  evûi j¤^ Awf‡¶c CD   (wPÎ : 3.7) | cÖgvY Ki‡Z n‡e †h,  
.2222 CDBCBCACAB ⋅++=  

cÖgvY : BC  evûi ewa©Zvs‡ki Dci AC  evûi j¤^ Awf‡¶c CD  nIqvi ABD∆  GKwU mg‡KvYx wÎfyR
Ges ADB∠  mg‡KvY|  

myZivs cx_v‡Mviv‡mi Dccv`¨ Abymv‡i  

.2
][)(

222

22

222

CDBCCDBCAD
CDBCBDCDBCAD

BDADAB

⋅+++=

+=++=

+=

       

               

)(..........22222 1CDBCBCCDADAB ⋅+++=∴  

Avevi ACD∆  mg‡KvYx wÎfyR Ges ADC∠  mg‡KvY|                                                     

)..(..........222 2CDADAC +=∴             wPÎ : 3.7 

)2(  bs mgxKiY n‡Z 2AC  Gi gvb )1(  bs mgxKi‡Y ewm‡q cvB,  
CDBCBCACAB ⋅++= 2222  [cÖgvwYZ] 

Dccv`¨ 3⋅4 
†h‡Kv‡bv wÎfy‡Ri m~²‡Kv‡Yi wecixZ evûi Dci Aw¼Z eM©‡¶Î Aci `yB evûi Dci Aw¼Z eM©‡¶ÎØ‡qi 

mgwó A‡c¶v H `yB evûi †h‡Kv‡bv GKwU I Zvi Dci AciwUi j¤^ Awf¶‡ci Aš—M©Z AvqZ‡¶‡Îi wØ¸Y 

cwigvY Kg|  

we‡kl wbe©Pb : ABC∆  m~²‡KvYx  wÎfy‡Ri C∠  m~¶‡KvY Ges m~²‡Kv‡Yi wecixZ evû AB | Aci ỳB 
evû hv_vKª‡g BCAC   I |  g‡b Kwi, BC  evûi Dci (wPÎ: 3⋅8-L) Ges BC  evûi ewa©Zvs‡ki Dci 
(wPÎ : 3⋅8-K) j¤̂ AD | Zvn‡j Dfq wÎfy‡Ri †¶‡Î BC  evûi Dci AC  evûi j¤^ Awf‡¶cCD |  

Dccv‡`¨i 
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                                      wPÎ : 3⋅8 (K)                               wPÎ: 3⋅8 (L) 

cÖgvY : ABD∆  Gi ADB∠  mg‡KvY|  

222 BDADAB +=∴  [cx_v‡Mviv‡mi Dccv`¨] ........ (1) 

cÖ_g wP‡Î DCBCBD −=   
wØZxq wP‡Î BCDCBD −=   
∴ Dfq‡¶‡Î 222 )()( BCDCDCBCBD −=−=   

 
][2

2
22

22

DCCDCDBCCDBC

DCBCDCBC

=⋅−+=

⋅−+=

    
 

∴ )2(..........2222 CDBCCDBCBD ⋅−+=  
GLb mgxKiY )1(  I )2(  n‡Z cvIqv hvq  

CDBCCDBCADAB ⋅−++= 22222  
ev, CDBCBCCDADAB ⋅−++= 22222 .............(3) 
Avevi ADC∆  mg‡KvYx wÎfyR Ges D∠  mg‡KvY  
∴ 222 CDADAC +=   [cx_v‡Mviv‡mi Dccv`¨ ] ............ (4) 
mgxKiY (3) I (4) n‡Z cvB,  

.2222 CDBCBCACAB ⋅−+=     [cÖgvwYZ]  
 

we. `ª. : C  we›`y †_‡K AB  Gi Dci j¤^ A¼‡bi gva¨‡g GKB fv‡e Dccv`¨wU cÖgvY Kiv hvq|  

cx_v‡Mviv‡mi Dccv`¨, j¤^ Awf‡¶c Ges cx_v‡Mviv‡mi Dccv‡`¨i Dci wfwË K‡i 
ewY©Z Dccv`¨mg~n n‡Z j¶Yxq welq Ges wm×vš— mg~n|  

 

 
j¶Yxq :  
1|  mg‡KvYx wÎfy‡Ri †¶‡Î mg‡Kv‡Yi mwbœwnZ evûØq ci¯úi j¤̂ weavq Zv‡`i cÖ‡Z¨KwUi j¤̂ Awf‡¶c 

k~b¨| myZivs .0=⋅CDBC  
2|  Dccv`¨ 3⋅3 I Dccv`¨ 3⋅4, Dccv`¨ 3⋅1 Gi wfwËi Dci cÖwZwóZ| ZvB Dccv`¨ 3⋅3 I Dccv`¨ 

3⋅4 †K Dccv`¨ 3⋅1 A_©vr cx_v‡Mviv‡mi Dccv‡`¨i Abywm×vš— ejv hvq|  
Dc‡iv³ Av‡jPbv mv‡c‡¶ M„wnZ wm×vš—mg~n :  

ABC∆  Gi †¶‡Î,  
1|  C∠  ¯’~j‡KvY n‡j,  
 222 BCACAB +>     [Dccv`¨ 3⋅3]  
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2|  C∠  mg‡KvY n‡j,  
222 BCACAB +=   [Dccv`¨ 3⋅1]  

3|  C∠  m~²‡KvY n‡j,  
222 BCACAB +<   [Dccv`¨ 3⋅4]  

wb‡gœv³ Dccv`¨wU cx_v‡Mviv‡mi Dccv‡`¨i we¯—vi A_©vr Dccv`¨ 3.3 I Dccv`¨ 3.4 Gi Dci wfwË K‡i 

cÖwZwôZ| GB Dccv`¨wU G¨v‡cv‡jvwbqvm KZ©„K ewY©Z e‡j GwU G¨v‡cv‡jvwbqv‡mi Dccv`¨ bv‡g cwiwPZ|  

Dccv`¨ 3⋅5 (G¨v‡cv‡jvwbqv‡mi Dccv`¨)
wÎfy‡Ri †h‡Kv‡bv `yB evûi Dci Aw¼Z eM©‡¶ÎØ‡qi †¶Îd‡ji mgwó, Z„Zxq evûi A‡a©‡Ki Ici Aw¼Z

eM©‡¶‡Îi †¶Îdj Ges H evûi mgwØLÊK ga¨gvi Ici Aw¼Z eM©‡¶‡Îi †¶Îd‡ji mgwói wØ¸Y| 

we‡kl wbe©Pb : ABC∆  Gi AD  ga¨gv BC  evû‡K mgwØLwÛZ K‡i‡Q| 
cÖgvY Ki‡Z n‡e †h,  )(2 2222 BDADACAB +=+  

 
                                            wPÎ : 3⋅9 (K)                               wPÎ : 3⋅9 (L) 

A¼b : BC  evûi Dci (wPÎ : 3⋅9 (K)) Ges BC  evûi ewa©Zvs‡ki  (wPÎ 3⋅9 (L)) AE  j¤^ A¼b Kwi| 

cÖgvY : ABD∆  Gi ADB∠  ’̄~j‡KvY Ges BD  †iLvi ewa©Zvs‡ki Dci AD  †iLvi j¤̂ Awf‡¶c DE  

[Dfq wP‡Î]|  

∴ ¯’~j‡Kv‡Yi †¶‡Î cx_v‡Mviv‡mi Dccv‡`¨i we¯—…wZ Abymv‡i [Dccv`¨ 3⋅3]  

Avgiv cvB, (1)...........DEBDBDADAB ⋅2++= 222  

Avevi, ACD∆  Gi ADC∠  m~²‡KvY Ges DC  †iLvi (wP‡Î 3.9 (K)  Ges DC  †iLvi ewa©Zvs‡ki 

(wP‡Î 3.9 (L)) Dci AD  †iLvi j¤̂ Awf‡¶c .DE   

∴ m~²‡Kv‡Yi †¶‡Î cx_v‡Mviv‡mi Dccv‡`¨i we¯—…wZ Abymv‡i  (Dccv`¨ 3.4)  cvB,  

(2)............DECDCDADAC ⋅−+= 2222  

GLb mgxKiY (1) I (2) †hvM K‡i cvB,  
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 [cÖgvwYZ]        ).(                  

                    

][    ;                   

22

22

222

22222

2

2

222

222

BDAD

2BDAD
CDBDDEBDDEBDBDBDAD

DECDDEBDCDBDADACAB

+=

+=

=⋅−⋅+++=

⋅−⋅+++=+

 

wm×vš— : G¨v‡cv‡jvwbqv‡mi Dccv‡`¨i gva¨‡g wÎfy‡Ri evû I ga¨gvi m¤úK© wbY©q |  
g‡b Kwi, ABC∆  Gi ABCABC   I  ,  evûi ‰`N¨© h_vµ‡g cba   I  , | ABCABC   I  ,  evûi Dci 
Aw¼Z ga¨gv CFBEAD   I  ,  Gi ˆ`N©¨ h_vKª‡g ., fed   I   
Zvn‡j, G¨v‡cv‡jvwbqv‡mi Dccv`¨ n‡Z cvB,  

4
)

)

(2
2

2

4
122

2
1

2
12

)(2

222
2

2
222

2222

2
222

2222

acbd

adcb

adcb

aBDadbc

BDADACAB

−+
=

+=+

⋅+=+

⎥⎦
⎤

⎢⎣
⎡ =⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛+=+

+=+

   

   

   

        

       

ev,

ev,

ev,

ev,

 

Abyiƒcfv‡e cvIqv hvq,  

4
(2 222

2 bace −+
=  

Ges 
4

)(2 222
2 cbaf −+
=   

∴ †Kv‡bv wÎfy‡Ri evûi ˆ`N¨© Rvbv _vK‡j ga¨gvmg~‡ni ˆ`N©¨ Rvbv hvq|  
Avevi,  

)(                  

)()) ((

222

222222222
222

4
3

4
2

4
2

4
2

cba

cbabacacbfcd

++=

−+
+

−+
+

−+
=++

 

).(4)(3 222222 fcdcba ++=++∴  
 

myZivs ejv hvq †Kv‡bv wÎfy‡Ri wZbwU evûi Dci Aw¼Z eM©‡¶Î mg~‡ni †¶Îd‡ji mgwói wZb¸Y D³ 
wÎfy‡Ri ga¨gv Î‡qi Dci Aw¼Z eM©‡¶Îmg~‡ni †¶Îd‡ji mgwói Pvi ¸‡Yi mgvb|  
 

wÎfyRwU mg‡KvYx A_©vr C∠  = mg‡KvY Ges AB  AwZfyR n‡j  
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.3)(2

2)(
3
4

2

2222

2222

2222

222

cfcd

cfcd

ccba
bac

=++

=++

=++∴

+=

  ev,

  ev,

    

      

 

myZivs, ejv hvq mg‡KvYx wÎfy‡Ri ga¨gvÎ‡qi Dci Aw¼Z eM©‡¶Îmg~‡ni †¶Îd‡ji mgwói wØ¸Y 
AwZf~‡Ri Dci Aw¼Z eM©‡¶‡Îi †¶Îd‡ji wZY¸‡Yi mgvb|  

Abykxjbx 3⋅1 
 

1|  ABC∆  Gi 60°=∠B  n‡j cÖgvY Ki‡h, BCABBCABAC ⋅−+= 222  

2|  ABC∆  Gi 120°=∠B  n‡j cÖgvY Ki‡h, BCABBCABAC ⋅++= 222   

3|  ABC∆  Gi 90°=∠B  Ges BC  Gi ga¨we›`y D | cÖgvY Ki ‡h, 222 3BDADAB +=   

4|  ABC∆  G BCAD   ,  evûi Dci j¤^ Ges ACBE   ,  Gi Dci j¤^ | †`LvI †h, 
CEACCDBC ⋅=⋅   

5|  ABC∆  Gi BC  evû QP   I we›`y‡Z wZbwU mgvb As‡k wef³ n‡q‡Q| cÖgvY Ki †h,  
22222 4PQAQAPACAB ++=+ .  

[ms‡KZ : ; QCPQBP ==  ABQ∆  Gi ga¨gv AP . 
 222222 22)(2 APPQAPBPAQAB +=+⋅=+  
  ,AQAPC   ga¨gvGi ∆  
  ]22 2222 AQPQACAP +=+  

6| ABC∆  Gi ACAB = | f~wg BC  Gi Dci P  †h‡Kv‡bv  we›`y| cÖgvY Ki †h, 
.22 PCBPAPAB ⋅=−  

[ms‡KZ : BC Gi Dci AD  j¤^ AuvK Zvn‡j 222222 ADPDAPADBDAB +=+=    Ges ] 
7 |  ABC∆  Gi ga¨gvÎq G  we› ỳ‡Z wgwjZ n‡j cÖgvY Ki †h,  

)(3 222222 GCGBGACABCAB ++=++  
[ms‡KZ : G¨v‡cv‡jvwbqv‡mi Dccv‡`¨i Av‡jv‡K M„nxZ wm×vš— mg~n †`L‡Z n‡e A_©vr, wÎfy‡Ri evûi 
ˆ`N©̈  I ga¨gvi m¤úK© †`L‡Z n‡e]  

 

3 (M) wÎfyR I e„Ë welqK Dccv`¨  
GB As‡k wÎfyR I e„Ë welqK K‡qKwU ¸iƒZ¡c~Y© Dccv‡`¨i hyw³g~jK cÖgvY Dc ’̄vcb Kiv n‡e| 
Dccv`¨mg~n cªgv‡Yi Rb¨ `yBwU wÎfy‡Ri m`„kZv m¤ú©‡K c~e©Ávb _vKv Avek¨K| gva¨wgK R¨vwgwZ‡Z 
wÎfy‡Ri m`„kZv m¤ú©‡K we¯—vwiZ Av‡jvPbv Kiv n‡q‡Q| GB Dccv`¨¸‡jv cÖgv‡Yi c~‡e© wk¶_©xiv wÎfy‡Ri 
mv`„kZv m¤ú‡K© †R‡b wb‡e| wk¶v_©x‡`i myweav‡_© wÎfy‡Ri mv`„kZv m¤ú©‡K ms‡¶‡c Av‡jvPbv Kiv n‡jv|  
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wPÎ : 3⋅11 

†Kv‡Yi †¶‡Î m`„kZv : mgvb msL¨K evûwewkó `yBwU eûfy‡Ri GKwUi †KvY¸‡jv hw` avivevwnKfv‡e 
AciwUi †KvY¸‡jvi mgvb nh, Z‡e eûfyR `yBwU‡K m`„k‡KvYx eûfyR ejv nq|  

evûi Abycv‡Zi †¶‡Î m`„kZv : mgvb msL¨K evûwewkó `yBwU eûfy‡Ri GKwUi kxl© we›`y¸‡jv‡K hw` 
avivevwnKfv‡e AciwUi kxl©we›`y¸‡jvi m‡½ Ggbfv‡e wgj Kiv hvq †h, eûfyR `yBwUi- 
(1) Abyiƒc †KvY¸‡jv mgvb nq Ges 
(2) Abyiƒc `yBwU evûi AbycvZ mgvb nq, Z‡e eûfyR `yBwU‡K m`„k )(Similar  eûfyR ejv nq| 

 
wPÎ 3.10 

Dc‡ii wP‡Î j¶ Ki‡j †`Le †h, 
(1)  AvqZ ABCD  I eM© EFGH  m`„k bq hw`I Zviv m`„k‡KvYx| 
(2)  eM© EFGH  I i¤̂m KLMN  m`„k bq hw`I Zv‡`i kxl©we›`y¸‡jvi †h‡Kv‡bv avivevwnK wgjKi‡Yi 

d‡j Abyiƒc evû `yBwUi AbycvZ¸‡jv mgvb nq| 
`yBwU wÎfy‡Ri †ejvq Aek¨ G iKg nq bv| ỳBwU wÎfy‡Ri kxl©we›`y¸‡jvi †KvY wgjKi‡Yi d‡j hw` 
m¤ú„³vi msÁvq D‡jwLZ kZ© `yBwUi GKwU mZ¨ nq, Z‡e AciwUI mZ¨ nq Ges wÎfyR `yBwU m „̀k nq| 
G cÖm‡½ D‡jL¨ †h, 
(1)  `yBwU wÎfyR m`„k‡KvYx n‡j mgvb †KvY `yBwU‡K Abyiƒc †KvY Ges Abyiƒc †Kv‡Yi wecixZ evû 

`yBwU‡K Abyiƒc evû aiv nh| 
(2)  `yBwU wÎfy‡Ri GKwUi wZb evû AciwUi wZb evûi mgvbycvwZK n‡j, AvbycvwZK evû ỳBwU‡K Abyiƒc 

evû Ges Abyiƒc evûi wecixZ †KvY `yBwU‡K Abyiƒc †KvY aiv nq| 
(3)  Dfq‡¶‡Î Abyiƒc †KvY¸‡jvi kxl©we›`y wgj K‡i wÎfyR `yBwU eY©bv Kiv nq| †hgb, 

DEFABC ∆∆   I  Gi Abyiƒc †KvY¸‡jv n‡”Q ,DA ∠∠   I  ,EB ∠∠   I  FC ∠∠   I  Ges 
Abyiƒc evû¸‡jv n‡”Q DEAB   I , ,DFAC   I  .EFBC   I | 

 

`yBwU wÎfy‡Ri m`„kZv m¤úwK©Z K‡qKwU Dccv‡`¨i msw¶ß eY©bv †`Iqv n‡jv| 

Dccv`¨ 3⋅6 
`yBwU wÎfyR m`„k‡KvYx n‡j Zv‡`i Abyiƒc evû¸‡jv mgvbycvwZK n‡e| 

  
cv‡k¦©i wP‡Î DEFABC ∆∆   I  m`„k‡KvYx wÎfyR|  
A_©vr, EBDA ∠=∠∠=∠ ,  Ges .FC ∠=∠ nIqvq 

EF
BC

DF
AC

DE
AB ==   n‡e| A_©vr Abyiƒc evû¸‡jv mgvbycvwZK n‡e|                  
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wPÎ 3⋅12 

 
wPÎ : 3.14 

Abywm×vš— : `yBwU wÎfyR m`„k‡KvYx n‡j, Zviv m`„k nq| 
 

gš—e¨ : `yBwU wÎfy‡Ri GKwUi `yB †KvY AciwUi `yB †Kv‡Yi mgvb n‡j wÎfyR `yBwU m`„k‡KvYx Ges Gi d‡j 

G¸‡jv m`„k nq| KviY †h‡Kv‡bv wÎfy‡Ri wZb †Kv‡Yi mgwó `yB mg‡KvY| 

Dccv`¨ 3⋅7 
 

`yBwU wÎfy‡Ri evû¸‡jvi mgvbycvwZK n‡j Abyiƒc evûi wecixZ 

†KvY¸‡jv ci¯úi mgvb nq|      

cv‡k¦©i wP‡Î DEFABC ∆∆   I Gi evû¸‡jv mgvbycvwZK A_©vr, 

EF
BC

DF
AC

DE
AB ==  nIqvq wÎfyRØ‡qi †KvY¸‡jv ci¯úi 

mgvb| A_©vr, EBDA ∠=∠∠=∠ ,  Ges .FC ∠=∠ |                                                           

Dccv`¨ 3.7 †K Dccv`¨ 3.6 Gi wecixZ wnmv‡eI ejv †h‡Z cv‡i| 

Dccv`¨ 3⋅8 
`yBwU wÎfy‡Ri GKwUi GK †KvY AciwUi GK †Kv‡Yi mgvb Ges mgvb †KvY msjMœ evû¸‡jv mgvbycvwZK 

n‡j wÎfyR `yBwU m`„k n‡e| 

cv‡k¦©i wP‡Îi (wPÎ : 3.13) DEFABC ∆∆   I  Gi DA ∠=∠  Ges mgvb †KvY msjMœ evûØq 

EFDEACAB   I   Ges ,  mgvbycvwZK| A_©vr, 
DF
AC

DE
AB =  nIqvq DEFABC ∆∆   I  m „̀k| 

 
wPÎ : 3.13 

Dccv`¨ 3⋅9 
`yBwU m „̀k wÎfyR‡¶‡Îi †¶ÎdjØ‡qi AbycvZ Zv‡`i †h‡Kv‡bv `yB Abyiƒc evûi Ici Aw¼Z eM©‡¶‡Îi 

†¶ÎdjØ‡qi Abycv‡Zi mgvb| 

cv‡k¦©i wP‡Îi DEFABC ∆∆   I wÎfyRØq m`„k| wÎfyR `yBwUi Abyiƒc evû EFBC   I | GB Ae¯’vq 

wÎfyRØ‡qi †¶Îd‡ji AbycvZ EFBC   I  evûØ‡qi Ici Aw¼Z eM©‡¶‡Îi †¶ÎdjØ‡qi Abycv‡Zi mgvb|  

A_©vr 2

2

EF
BC

DEF
ABC =

∆
∆

|  

wÎfy‡Ri †¶‡Î Dc‡iv³ Av‡jvPbv I Dccv`¨mg~n‡K wfwË K‡i wb‡gœv³ 
Dccv`¨mg~‡ni hyw³g~jK cÖgvY Dc¯’vcb Kiv n‡jv|  
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Dccv`¨ 3⋅10 

wÎfy‡Ri cwi‡K›`ª, fi‡K›`ª I j¤^ we›`y mg‡iL|   

we‡kl wbe©Pb : g‡b Kwi, ABC∆  Gi j¤^ we›`y O  cwi‡K› ª̀ APS   Ges  GKwU ga¨gv| j¤̂ we›`y O  Ges 
cwi‡K›`ª S  Gi ms‡hvM †iLv AP  ga¨gv‡K G  we› ỳ‡Z †Q` K‡i‡Q| PS,  †hvM Ki‡j SP  †iLv BC  Gi
Dci j¤^| Zvn‡j, G  we›`ywU ABC∆  Gi fi‡K›`ª GwU cÖgvY KivB h‡_ó n‡e| 

 
wPÎ 3.15 

cÖgvY : Avgiv Rvwb, †Kv‡bv wÎfy‡Ri j¤^ we›`y †_‡K kx‡l©i `~iZ¡ wÎfy‡Ri cwi‡K›`ª †_‡K H kx‡l©i wecixZ 
evûi wØ¸Y| ABC∆  Gi j¤^ we›`y O  †_‡K A  kx‡l©i `~iZ¡ OA  Ges cwi‡K› ª̀ S  †_‡K A  kx‡l©i wecixZ 
evû BC  Gi `~iZ¡ SP | 
∴ SPOA 2= ........................................ (1)  

GLb †h‡nZz SPAD   I  DfqB BC  Gi Ici j¤^ †m‡nZz .SPAD   ll  

GLb APSPAD  Ges   ll  G‡`i †Q`K|  

APSPAD ∠=∠∴  [GKvš—i †KvY] 

A_©vr, SPGOAG ∠=∠  

GLb PGSAGO ∆∆  Ges   Gi g‡a¨              

PGSAGO ∠=∠   [wecÖZxc †KvY] 

SPGOAG ∠=∠  [GKvš—i †KvY] 

∴ Aewkó ∠AOG = Aewkó PSG∠  

∴  PGSAGO ∆∆  Ges   m`„k †KvYx| 

myZivs, 
SP
OA

GP
AG

=                                                                

ev, 
SP
OA

GP
AG

=  

ev, 
SP
SP

GP
AG 2

=  [(1) bs mgxKiY n‡Z] 

ev,  
1
2=

GP
AG
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∴ 1:2: =GPAG  

A_©vr, G  we› ỳ AP  ga¨gv‡K 1:2  Abycv‡Z wef³ K‡i‡Q| 

G   ∴  we› ỳ ABC∆  Gi fi‡K›`ª| (cÖgvwYZ) 

`ªóe¨ : (1) bewe›`ye„Ë ) ( Circle tPoinNine  : †Kv‡bv wÎfy‡Ri evû¸‡jvi ga¨we›`yÎq, kxl©we›`y¸‡jv †_‡K 

wecixZ evûÎ‡qi Dci Aw¼Z j¤^Î‡qi cv` we›`yÎq Ges kxl©we›`y I j¤^we›`yi ms‡hvRK †iLvÎ‡qi 

ga¨we›`yÎq, me©‡gvU GB bqwU we› ỳ GKB e„‡Ëi Dci Ae¯’vb K‡i| GB e„Ë‡KB bewe›`ye„Ë e‡j| 

(2) wÎfy‡Ri j¤̂ we›`y I cwi‡K›`ª ms‡hvRb K‡i Drcbœ mmxg mij‡iLvi ga¨we›`yB bewe›`y e„‡Ëi †K›`ª| 

(3) bewe›`y e„‡Ëi e¨vmva© wÎfy‡Ri cwie¨vmv‡a©i A‡a©‡Ki mgvb| 

Dccv`¨ 3.11 (eªþv ¸‡ßi Dccv`¨) 

†Kv‡bv wÎfy‡R †h‡Kv‡bv `yB evûi Aš—M©Z AvqZ‡¶‡Îi †¶Îdj wÎfy‡Ri cwie„‡Ëi e¨vm Ges H evûØ‡qi 

mvaviY we›`y †_‡K f~wgi Dci Aw¼Z j‡¤^i Aš—M©Z AvqZ‡¶‡Îi †¶Îd‡ji mgvb| 

  
wPÎ : 3.16 

 

we‡kl wbe©Pb : g‡b Kwi, ABC  wÎfy‡Ri cwi‡K›`ª APO  Ges   cwie„‡Ëi GKwU e¨vm| ABC∆  Gi kxl© 

A  †_‡K wecixZ evû BC  Gi Dci AD  j¤^| 

cÖgvY Ki‡Z n‡e †h, .ADAPACAB ⋅=⋅   

A¼b : PB,  †hvM Kwi| 

cÖgvY : GKB Pvc AB  Gi Rb¨ ACDAPB ∠∠   I  e„Ëvskw¯’Z †KvY| AP  e„‡Ëi e¨vm e‡j ABP∠  

Aa©te„Ë ’̄ †KvY Ges BC  evûi Dci AD  j¤^ nIqvq ADC∠  mg‡KvY| 

GLb ADCAPB ∆∆   I Gi g‡a¨ ACDAPB ∠∠ =    [GKB e„Ëvskw ’̄Z †KvY mgvb|] 

ABP∠  = Aa©e„Ë¯’ †KvY = GK mg‡KvY = .ADC∠  

∴ Aewkó BAP∠  = Aewkó .CAD∠  

ADCABP ∆∆∴   I    m`„k‡KvYx| 

AC
AP

AD
AB

=∴   
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A_©vr, .ADAPACAB ⋅=⋅   [cÖgvwYZ] 

j¶Yxq : ABC∆  Gi cwie„‡Ëi e¨vmva© R  n‡j, APR
2
1

=   

A_©vr, .2RAP =  
∴ Dc‡ii Dccv`¨ †_‡K cvIqv hvq .2 ADRACAB ⋅=⋅  

Dccv`¨ 3.12 (U‡jwgi Dccv`¨) 

e„‡Ë Aš—wj©©wLZ †Kv‡bv PZzf©y‡Ri KY©Ø‡qi Aš—M©Z AvqZ‡¶Î H PZzf©y‡Ri wecixZ evûØ‡qi Aš—M©Z

AvqZ‡¶‡Îi mgwói mgvb| 

 
wPÎ : 3.17 

we‡kl wbe©Pb : g‡b Kwi e„‡Ë Aš—wj©wLZ ABCD  PZzf©y‡Ri wecixZ evû¸‡jv h_vµ‡g AB I CD  Ges 
BC  I AD | BDAC  Ges   PZzf©yRwUi `yBwU KY©| cÖgvY Ki‡Z n‡e †h, 

.ADBCCDABBDAC ⋅+⋅=⋅  
A¼b : BAC∠  †K DAC∠  Gi †QvU a‡i wb‡q A  we› ỳ‡Z AD  †iLvs‡ki mv‡_ BAC∠  Gi mgvb K‡i 

DAP∠  AuvwK †hb AP  †iLv BD  KY©‡K P  we›`y‡Z †Q` K‡i| 

cÖgvY : A¼b Abymv‡i DAPBAC ∠=∠  
Dfqc‡¶ CAP∠  †hvM K‡i cvB,  

CAPDAPCAPBAC ∠+∠=∠+∠  
A_©vr, CADBAP ∠=∠  

GLb ∆ABP I ∆ACD Gi g‡a¨  
∠ADP = ∠ACD  

ACDABD ∠=∠  [GKB e„Ëvskw¯’Z †KvY mgvb e‡j] 
Ges Aewkó =∠APB   Aewkó ADC∠   

∴ ACDABD ∆∆   I  m`„k‡KvYx| 

AC
AB

CD
BP

=∴   

A_©vr, CDABBPAC ⋅=⋅  .............................................. (1) 
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Avevi, APDABC ∆∆   I Gi g‡a¨ 
PADBAC ∠=∠  [A¼b Abymv‡i] 

∠ADP = ∠ACB  [GKwU e„Ëvskw¯’Z †KvY mgvb e‡j] 

Ges Aewkó =∠ABC   Aewkó APD∠  
APDABC ∆∆∴   I     m`„k‡KvYx| 

BC
PD

AC
AD

=∴   

A_©vr, ADBCPDAC ⋅=⋅ .......................................... (2) 
GLb mgxKiY )1(  I )2(  †hvM K‡i cvB, 

ADBCDABPDACBPAC ⋅+⋅=⋅+⋅  
ev,  ADBCCDABPDBPAC ⋅+⋅=+ )(  

A_©vr, ADBCCDABBDAC ⋅+⋅=⋅  [†h‡nZz BDPDBP =+ ]  [cÖgvwYZ] 
 

Abykxjbx 3⋅2 
 

1|       
 

 

XY †iLvs‡k AB Gi j¤̂ Awf‡¶c wb‡Pi †KvbwU? 
K. AB L. BC 
M. AC N. XY 

2| 

 

Ic‡ii wP‡Î †KvbwU j¤^ we›`y? 
K. D  L. E 
M. F  N. O 

3| i wÎfy‡Ri ga¨gvÎ‡qi †Q` we›`y‡K fi †K›`ª e‡j|  
ii fi‡K›`ª †h‡Kv‡bv ga¨gv‡K 3:1 Abycv‡Z wef³ K‡i|  
iii m`„k †KvYx wÎfy‡Ri Abyiƒc evû¸‡jv mgvbycvwZK 
wb‡Pi †KvbwU mwVK ? 
K. i I ii  L. ii  I iii  
M. i I iii N. i, ii I iii 
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D, E, F h_vµ‡g BC, AC I AB Gi ga¨we›`y n‡j Ic‡ii wP‡Îi Av‡jv‡K 4-6 bs cÖ‡kœi DËi `vI: 

4| G we›`yi bvg wK? 

K. j¤^ we›`y L. Aš—:†K›`ª 

M. fi‡K›`ª N. cwi‡K›`ª 

5|  ∆ABC Gi kxl© we›`y w`‡q Aw¼Z e„‡Ëi bvg wK? 

K. cwie„Ë L. Aš—:e„Ë 

M. ewn:e„Ë N. bewe›`y e„Ë 

6|  ∆ABC Gi †¶‡Î wb‡Pi †KvbwU G¨v‡cv‡jvwbqv‡mi Dccv`¨‡K mg_©b K‡i? 

K. AB2 +AC2 = BC2 

L. AB2 + AC2 = 2(AD2+BD2) 

M. AB2 + AC2 = 2 (AG2 + GD2) 

N. AB2 + AC2 = 2 (BD2 + CD2) 

7| ABC  wÎfy‡Ri cwie„Ë ’̄ †h‡Kv‡bv P  we›`y †_‡K CABC   I  Gi Dci PEPD   I  j¤^ A¼b Kiv 

n‡q‡Q| hw` ED  †iLvsk AB  †K O  we›`y‡Z †Q` K‡i, Z‡e cÖgvY Ki †h, PO  †iLv AB  Gi

Dci j¤^| A_©vr .ABPO ⊥  

8| ABC∆  Gi C∠  mg‡KvY| C  †_‡K AwZfy‡Ri Dci Aw¼Z j¤^ CD  n‡j, cÖgvY Ki †h,

.2 BDADCD ⋅=  

9| ABC∆  Gi kxl©Îq †_‡K wecixZ evû¸‡jvi Ici j¤^ CFBEAD   I ,  †iLvÎq O  we›`y‡Z †Q` 

K‡i| cÖgvY Ki †h, .OFCOOEBOODAO ⋅=⋅=⋅   [ms‡KZ : COEBOF ∆∆  Ges   m „̀k| 

OEOFCOBO :: =∴   ] 

10| AB  e¨v‡mi Ici Aw¼Z Aa©e„‡Ëi `yBwU R¨v BDAC  I   ci¯úi P  we› ỳ‡Z †Q` K‡i| cÖgvY Ki 

†h, BPBDAPACAB ⋅+⋅=2  

11| †Kv‡bv mgevû wÎfy‡Ri cwie„‡Ëi e¨vmva© 03 ⋅  †m.wg. n‡j H wÎfy‡Ri evûi ˆ`N©¨ wbY©q Ki| 
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12| ABC  mgwØevû wÎfy‡Ri kxl©we›`y A  n‡Z f~wg BC  Gi Ici Aw¼Z j¤^ AD  Ges wÎfy‡Ri 

cwie¨vmva© R  n‡j cÖgvY Ki †h, .22 ADRAB ⋅=      [eª²v¸‡ßi Dccv‡`¨ ACAB = ] 

13| ABC  wÎfy‡Ri A∠  Gi mgwØLÛK BC  †K D  we›`‡Z Ges ABC  cwie„‡Ë‡K E  we›`y‡Z †Q` 

K‡i‡Q| †`LvI †h, .2 DCBDACABAD ⋅−⋅=  

14| ABC  wÎfy‡Ri AC I AB  evûi Ici h_vµ‡g CFBE  I  j¤^| †`LvI †h, 

.:: 22 AEABAEFABC =∆∆  

15|  ∆PQR -G PM, QN  I  RS ga¨gvÎq O  we›`y‡Z †Q` K‡i‡Q| 

K. O we›`ywUi bvg wK? O we›`y PM †K wK Abycv‡Z wef³ K‡i? 

L.  ∆PQR n‡Z  PQ2 + PR2 = 2(PM2+QM2) m¤úK©wU cÖwZwôZ  Ki| 

M. †`LvI †h,  ∆PQR -Gi evû wZbwUi e‡M©i mgwó O we›`y n‡Z kxl©we›`y wZbwUi `~i‡Z¡i e‡M©i mgwói  

 wZb¸Y|  

16|  

 

Ic‡ii wP‡Î S, O h_vµ‡g cwi‡K›`ª I j¤̂we›`y| AP ga¨gv, BC =a, AC = b Ges AB = c 

K. OA Ges SP Gi g‡a¨ m¤úK© wbY©q Ki|  

L.  †`LvI †h, S, G, O GKB mij †iLvq Aew ’̄Z|  

M.   ∠C m~²‡KvY n‡j a.CD = b.CE mgxKiYwU cÖwZwôZ Ki| 



dg©v-11, D”PZi MwYZ-9g-10g

A¼‡bi weeiY :  
avc 1 : †h‡Kvb iwk¥ BD  
†_‡K aBC = Ask †K‡U 
wbB|  
 

avc 2 : B  we› ỳ‡Z BC  Gi 
Dci j¤^ BP  A¼b Kwi 
Ges BP  †_‡K 

hBM = Ask †K‡U wbB| 
 

avc 3 : M  we› ỳ‡Z BC  
Gi mgvš—ivj MN  †iLvsk 
A¼b Kwi|  
 

 

PZz_© Aa¨vq 

R¨vwgwZK A¼b 
 

K¤úvm I i“jvi e¨envi K‡i wbw`©ó kZ© Abyhvqx †h wPÎ A¼b Kiv nq, ZvnvB R¨vwgwZK A¼b| 
cÖgv‡Yi Rb¨ †h wPÎ A¼b Kiv nq Zv h_vh_ )( nIqv Lye Riyix bq| m¤úv‡`¨i †¶‡Î 

 wPÎ A¼b h_vh_ nIqv LyeB cÖ‡qvRb|  
 

Aa¨vq †k‡l wk¶v_©xiv − 
 cÖ`Ë Z_¨ I Dcv‡Ëi wfwË‡Z wÎfyR A¼b Ges A¼‡bi h_v_©Zv hvPvB Ki‡Z cvi‡e| 
 cÖ`Ë Z_¨ I Dcv‡Ëi wfwË‡Z e„Ë A¼b Ges A¼‡bi h_v_©Zv hvPvB Ki‡Z cvi‡e| 

 

4⋅1 wÎfyR msµvš— KwZcq m¤úv`¨ :  
m¤úv`¨ 1  
wÎfz‡Ri f~wg, f~wg msjMœ GKwU †KvY I D”PZv †`Iqv Av‡Q, 
wÎfzRwU A¼b Ki‡Z n‡e| 
 

g‡bKwi, wÎfy‡Ri f~wg a , D”PZv h  Ges f~wg msjMœ GKwU 
x  †`Iqv Av‡Q| wÎfyRwU A¼b Ki‡Z n‡e|  

 

  
  
   
 

 
 
 
 
 
 
 
 
 
  
 
 

 

 

    

Dccv`¨ 
R¨vwgwZKaccurate
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avc 4 : Avevi B  we› ỳ‡Z cÖ`Ë x∠  Ge mgvb K‡i CBE∠  A¼b Kwi| BE  †iLvsk MN  †K A  we› ỳ‡Z 
†Q` K‡i|  

avc 5 : CA,  †hvM Kwi| Zvn‡j ABC -B DwÏó wÎy~R|  

cÖgvY : †h‡nZz BCMN  ll  (A¼bvbymv‡i)  

∴ ABC Gi D”PZv hBM =  
 
Avevi, aBC =  Ges xABC ∠=∠  

∴ ABC∆ -B DwÏó wÎfyR|  

we‡klY : †h‡nZz f~wg I f~wg msjMœ †KvY †`qv Av‡Q, myZivs GKwU mij‡iLv †_‡K f~wgi mgvb Ask †K‡U 

wb‡q Zvi GK cÖv‡š— cÖ`Ë †Kv‡Yi mgvb †KvY AvuK‡Z n‡e| AZ:ci f~wgi m‡½ wbw`©ó †Kv‡Y AvbZ Ggb 

†iLv ’̄ we›`y wbY©q Ki‡Z n‡e| f~wg †_‡K Gi D”PZv wÎfy‡Ri D”PZvi mgvb nq|  

m¤úv`¨ 2   
wÎfz‡Ri f~wg, wkit‡KvY I Aci evûØ‡qi mgwó †`Iqv Av‡Q| wÎfzRwU A¼b Ki‡Z n‡e| 
 
 
 
g‡b Kwi, GKwU wÎfy‡Ri f~wg a , Aci evûØ‡qi 
mgwó s  Ges wkit‡KvY x  †`Iqv Av‡Q| wÎfyRwU 
A¼b Ki‡Z n‡e|  
A¼‡bi weeiY :  
avc 1 :  †h‡Kv‡bv iwk¥ DE  †_‡K sDB =  Ask 

†K‡U wbB|  
 
 

avc 2 : DB  †iLvi D  we›`y‡Z xBDF ∠=∠
2
1  

A¼b Kwi|  
 

avc 3 : B  †K †K› ª̀ K‡i f~wg a  Gi mgvb e¨vmva 
wb‡q GKwU e„ËPvc A¼b Kwi hv DF  †K 

CC ′  I  we›`y‡Z †Q` K‡i| CBCB ′,,   I  

†hvM Kwi|  
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wPÎ 

avc 4 : C  we›`y‡Z BDF∠  Gi mgvb CDCA ′∠   Ges we› ỳ‡Z BDF∠  Gi mgvb   ACD ′′∠  A¼b 
Kwi| ACCA ′′  I  †iLvØq BD  †K h_vµ‡g AA ′  I  we› ỳ‡Z †Q` K‡i| Zvn‡j CBAABC ′′  I  
wÎfyRØq DwÏó wÎfyR|  

 

cÖgvY : †h‡nZz xDCAADCACD ∠=′′∠=∠=∠
2
1  (A¼bvbymv‡i )  

xxxACDADCBAC ∠=∠++∠=∠+∠=∠∴
2
1

2
1  

xxxDCACDACAB ∠=∠+∠=′′∠+′′∠=′′∠
2
1

2
1

    

Ges DACAADAC ′=′′= ,  

ABC  wÎfy‡R aBCxBAC =∠=∠  ,  Ges sDBABDAABCA ==+=+  

∴ ABC∆ -B DwÏó wÎfyR|  
Avevi CBA ′′  wÎfy‡R aCBxCAB =′∠=′′∠ ,  Ges sDBBAADBAAC ==′+′=′=′′  

CBA ′′∆ -B Aci DwÏó wÎfyR|  
 

m¤úv`¨ 3 
wÎfz‡Ri f~wg, wkit‡KvY Ges Aci `yB evûi Aš—i †`Iqv Av‡Q| wÎfzRwU A¼b Ki‡Z n‡e| 

 
 

 
g‡b Kwi, f~wg a | Aci ỳB evûi Aš—i d  Ges 
wkit‡KvY x  †`Iqv Av‡Q| wÎfyRwU A¼b Ki‡Z n‡e| 
A¼‡bi weeiY : 
 
avc 1 :  †h‡Kv‡bv iwk¥ BD  †_‡K dBP =  Ask 

†K‡U wbB| 

avc 2 :  P  we›`y‡Z x∠  Gi m¤ú~iK †Kv‡Yi A‡a©‡Ki 

mgvb DPM∠  A¼b Kwi| 
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avc 3 :  B  †K †K›`ª K‡i a  Gi mgvb e¨vmva© wb‡q Aw¼Z e„ËPvc PM  mij‡iLv‡K C  we›`y‡Z †Q` 

K‡i|  

avc 4 :  CB  I  †hvM Kwi|  

avc 5 : Avevi, C  we›`y‡Z PCADPC ∠=∠  †KvY 
A¼b Kwi †hb CA  †iLvsk BD  †K A  we› ỳ‡Z †Q` 
K‡i| Zvn‡j ABC -B DwÏó wÎfyR|  
cÖgvY :  

ACAPACPAPC =∴∠=∠            
∴  dAPABACAB =−=−  
Avevi xACPAPC ∠=∠=∠  Ge m¤ú~iK †Kv‡Yi 
A‡a©K|  

∴  xACPAPC ∠=∠+∠  Gi m¤ú~iK  
= ewnt¯’ CABCAD ∠=∠  Gi m¤ú~iK|  

∴ xCABA ∠=∠=∠  

∴  ABC -B wb‡Y©q wÎfyR|  

m¤úv`¨ 4  
wÎfz‡Ri D”PZv, f~wgi Dci ga¨gv Ges f~wg msjMœ 
GKwU †KvY †`Iqv Av‡Q| wÎfyRwU A¼b Ki‡Z n‡e| 

 
 
 

 

 
 
 
 
 
 
 
 
 

wPÎ 

g‡b Kwi, wÎfy‡Ri D”PZv h , f~wgi Dci ga¨gv d  Ges f~wg msjMœ GKwU x∠  †`Iqv Av‡Q| wÎfyRwU A¼b 
Ki‡Z n‡e |  
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wPÎ 

A¼‡bi weeiY :  
avc 1 : †h‡Kv‡bv iwk¥ BE  Gi B  we›`y‡Z x∠  Gi mgvb EBP∠  A¼b Kwi|  
avc 2 : B  we› ỳ‡Z BE  †iLvi Dci BQ  j¤^ A¼b Kwi|  

avc 3 : BQ  †_‡K wÎfy‡Ri D”PZv h  Gi mgvb BM  Ask †K‡U wbB|  

avc 4 : M  we›`y‡Z BE  Gi mgvš—ivj K‡i MN  †iLv A¼b Kwi hv BP  †K A  we› ỳ‡Z †Q` K‡i|  
avc 5 : A  we›`y‡K †K›`ª K‡i ga¨gv d  Gi mgvb e¨¨mva© wb‡q GKwU e„ËPvc A¼b Kwi| H e„ËPvc BE  

†K D  we›`y‡Z †Q` K‡i|  
avc 6 : BE  †_‡K DCBD =  Ask †K‡U wbB| 
avc 7 : CA,  †hvM Kwi| Zvn‡j,& ABC -B DwÏó wÎfyR| 

cÖgvY : DA, †hvM Kwi Ges A  †_‡K BC  Gi Dci AZ  j¤^ A¼b Kwi| 

GLv‡b, BEMN  I   mgvš—ivj Ges AZMB  I  Df‡qB BE  Gi Dci j¤^| 

∴  === hAZMB    D”PZv 
DDCBD             ∴=  we›`yB BC  Gi ga¨we›`y| 

∴ == dAD  f~wgi Dci Aw¼Z ga¨gv, A_©vr, BC  f~wg| 
Avevi, =∠=∠ xABC  f~wg msjMœ GKwU †KvY| 
∴  ABC -B DwÏó wÎfyR| 
gš—e¨ : x∠  Gi Dci wbf©i K‡i A‡bK †¶‡Î `yBwU wÎfyR cvIqv †h‡Z cv‡i| 
 

D`vniY 1| wÎfy‡Ri f~wgi ˆ`N©̈  5 †m.wg., f~wg msjMœ †KvY 60  Ges Aci `yB evûi mgwó 7 †m.wg.| 
wÎfyRwU A¼b Ki‡Z n‡e| 
 

mgvavb : †`Iqv Av‡Q f~wg BC  = 5 †m.wg. Aci ỳB 
evûi mgwó ACAB +  = 7 †m.wg, Ges 

60=∠ABC |   ABC∆  A¼b Ki‡Z n‡e| 
A¼‡bi avcmg~n : 
avc 1 : †h‡Kv‡bv iwk¥ BX  †_‡K BC  = 5 †m.wg. 

†K‡U wbB 

avc 2 : XBY∠  = 60° AuvwK 

avc 3 : BY  iwk¥ †_‡K BD  = 7 †m.wg. †K‡U jB| 

avc 4 : DC,  †hvM Kwi 

avc 5 : CD  †iLvi j¤̂wØLÊK AuvwK hv BD  †K A  
we› ỳ‡Z †Q` K‡i| 
avc 6 : CA,  †hvM Kwi, Zvn‡j ABC -B wb‡Y©q wÎfyR| 
†bvU : †h‡nZz CDAL,  Gi j¤^ wØLÊK  
∴ ACAD =  
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Zvn‡j ACBAADBABD +=+=  = 7 †m.wg.|  
 

D`vniY 2 : wÎfy‡Ri f~wgi ‰`N©¨ 7.5 †m.wg. f~wg msjMœ †KvY 45° Ges Aci `yB evûi Aš—i 2.5 †m.wg 
†`Iqv Av‡Q| wÎfyRwU A¼b Ki‡Z n‡e|  
 

mgvavb : †`Iqv Av‡Q f~wg BC  = 7.5 †m.wg., Aci `yB evûi Aš—i ACAB −  ev ABAC −  = 2.5 
†m.wg. Ges f~wg msjMœ †KvY 45°|  wÎfyRwU AvuK‡Z n‡e|  
 
 
 
 
 
 

wPÎ 

)(i   =− ACAB 2.5 †m.wg Gi †¶‡Î A¼‡bi avc mg~n :  
1| †h‡Kv‡bv iwk¥ BX  †_‡K =BC  7.5 †m.wg †K‡U wbB |  
2| =∠YBC 45° A¼b Kwi|  
3| BY  iwk¥ †_‡K =BD  2.5 †m.wg †K‡U wbB|  
4| DC,  †hvM Kwi|  
5| CD  Gi Dci RS  j¤^wØLÊK AvuwK †hb BY  †K A  we› ỳ‡Z †Q` K‡i|  
6| CA,  †hvM Kwi  
Zvn‡j ABC -B wbY©q wÎfyR|  

)(ii   =− ABAC 2.5 †m.wg. a‡i wÎfyRwU wb‡R AsKb Ki|  
 

 

KvR : 
1|  GKwU wÎfy‡Ri cwimxgv Ges f~wg msjMœ †KvYØq †`Iqv Av‡Q| wÎfyRwU A¼b Ki|  
 
2|  wÎfy‡Ri f~wg 6.4=BC  †m.wg, 45=∠B  Ges 2.8=+CAAB  †m.wg †`Iqv Av‡Q| wÎfywU 

AuvK‡Z n‡e|   
 
3|  mg‡KvYx wÎfy‡Ri GK evûi ˆ`N©¨ 5.3  †m.wg, Aci evû Ges AwZfy‡Ri ˆ`N©¨ 5.5  †m.wg †`Iqv 

Av‡Q| wÎfyRwU AuvK‡Z n‡e|  
 
4|  ABC∆  Gi 5.4=BC  †m.wg, 45=∠B  Ges 5.2=− ACAB †m.wg †`Iqv Av‡Q| 

ABC∆ wU A¼b Ki‡Z n‡e|  
 
5|  ABC∆  Gi cwimxgv 12  †m.wg, 60=∠B  Ges 45=∠C  †`Iqv Av‡Q| ABC∆  wU 

AuvK‡Z n‡e|  
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wPÎ 

4⋅2 e„Ë msµvš— A¼b 
m¤úv`¨ 5 
Ggb GKwU e„Ë A¼b Ki‡Z n‡e hv `yBwU wbw`©ó we› ỳ w`‡q hvq Ges hvi †K›`ª GKwU wbw ©̀ó mij‡iLvq 
Aew¯’Z _v‡K| 

wPÎ 
BA  I  ỳBwU wbw ©̀ó we› ỳ Ges PQ  GKwU wbw ©̀ó mii‡iLv| Ggb GKwU e„Ë A¼b Ki‡Z n‡e hv BA  I  

we›`y w`‡q hvq Ges hvi †K›`ª PQ  mij‡iLvi Dci Ae ’̄vb K‡i| 

avc 1 : BA  ,  †hvM Kwi 
avc 2 : BA  †iLvs‡ki mgwØLÊ K CD  A¼b Kwi 
avc 3 : CD  †iLvsk PQ  †iLv‡K O  we›`y‡Z †Q` K‡i 

avc 4 : O  †K›`ª K‡i OA  ev OB  e¨vmva© wb‡q Aw¼Z ABMN  e„Ë Aw¼Z n‡jv| hv wb‡Y©q e„Ë| 

cÖgvY : CD  †iLv AB  †iLvi j¤̂wØLÊK| myZivs CD  †iLv ’̄ †h‡Kv‡bv we› ỳ BA  I  †_‡K mg`~ieZ©x| 
A¼bvbymv‡i , O  we› ỳwU PQCD  I  Gi Dci Aew ’̄Z|  Avevi, OBOA  I  mgvb e‡j O  †K †K›`ª K‡i 

OA  ev OB  e¨vmva© wb‡q e„&Ë AuvK‡j e„ËwU BA  I  we› ỳ w`‡q hv‡e Ges e„‡Ëi †K›`ª O  we› ỳwU PQ  †iLvi 

Dci Ae ’̄vb Ki‡e| 

∴  O  †K †K› ª̀ K‡i OA  ev OB  e¨vmva© wb‡q Aw¼Z e„ËB 
wb‡Y©q e„Ë| 

m¤úv`¨ -6  
GKwU wbw`©ó †iLvs‡ki mgvb e¨vmva© wewkó GKwU e„Ë A¼b 
Ki‡Z n‡e hv `yBwU wbw`©ó we›`y w`‡q hvq| 
 

BA  I  `yBwU wbw`©ó we› ỳ Ges r  GKwU wbw ©̀ó †iLvs‡ki 
‰`N©¨| Ggb GKwU e„Ë A¼b Ki‡Z n‡e hv BA  I  we›`y w`‡q 
hvq Ges hvi e¨vmva© r  Gi mgvb nq|  
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A¼‡bi avcmg~n :  
1|  BA  I  †hvM Kwi 
2|  BA  I †K †K›`ª K‡i r  Gi mgvb e¨vmva© wb‡q AB  Gi Dfq cv‡k `yBwU K‡i e„ËPvc AvuwK| GK  

cv‡ki e„ËPvc `yBwU ci¯úi‡K P  we›`‡Z Ges Aci cv‡ki e„ËPvc `yBwU ci¯ci‡K Q  we›`y‡Z †Q` 

K‡i|  
3|  P  †K †K›`ª K‡i PA e¨vmva© wb‡q ABC  e„Ë A¼b Kwi| 
4|  Avevi Q  †K †K›`ª K‡i QA  e¨vmva© wb‡q ABD  e„Ë Aw¼Z n‡jv| Zvn‡j ABDABC  I  e„Ë `yBwUi 

cÖ‡Z¨KwUB wb‡Y©q e„Ë|  

cÖgvY :  rPBPA ==  

∴ P  †K †K›`ª K‡i PA ev PB  e¨vmva© wb‡q Aw¼Z ABC  e„Ë BA  I  we›`y w`‡q hvq Ges e¨vmva© 
rPA =  nq| 

Avevi rQBQA ==   
Q  †K †K›`ª K‡i QA  ev QB  e¨vmva© wb‡q Aw¼Z ABD  e„Ë BA  I  we›`y w`‡q hvq Ges e¨vmva© rQA =  |

 
∴  ABDABC  I  e„Ë `yBwUi cÖwZwUB DwÏó e„Ë|  

m¤úv`¨ 7  
Giƒc GKwU e„Ë A¼b Ki‡Z n‡e hv GKwU wbw ©̀ó e„Ë‡K wbw`©ó we›`y‡Z ¯úk© K‡i Ges e„‡Ëi ewnt ’̄ †Kv‡bv 
wbw`©ó we› ỳ w`‡q hvq| 
 

g‡b Kwi, wbw ©̀ó e„‡Ëi †K›`ª PC,  H e„‡Ëi Ici Aew¯’Z GKwU wbw ©̀ó we› ỳ Ges Q  H e„‡Ëi ewnt ’̄ GKwU 
wbw`©ó we›`y| Giƒc GKwU e„Ë A¼b Ki‡Z n‡e hv H e„Ë‡K P  we› ỳ‡Z ¯úk© K‡i Ges Q  we›`y w`‡q hvq|  
A¼‡bi avcmg~n : 
avc 1 :  QP,  †hvM Kwi|  

avc 2 : PQ   Gi j¤̂wØLÛK AB  AvuwK  

avc 3 : PC,  †hvM Kwi 

avc 4 : ewa©Z CP  †iLvsk AB  †K O  we› ỳ‡Z †Q` 
K‡i 
avc 5 : ''O  †K †K› ª̀ K‡i OP  Gi mgvb e¨vmva© wb‡q 
Aw¼Z PQR -B DwÏó e„Ë|  

cÖgvY : QO,  †hvM Kwi | AB  †iLvsk ev OB  †iLvsk 

PQ  Gi j¤^wØLÛK|  

∴ OQOP =  

myZivs O  †K †K›`ª K‡i OP  e¨vmva© wb‡q e„Ë AuvK‡j Zv Q  we›`y w`‡q hv‡e|  

Avevi P  we›`ywU `yBwU e„‡Ëi †K›`ªØ‡qi ms‡hvRK †iLvi Dci Aew¯’Z Ges P  we› ỳ Dfq e„‡Ëi Dci 
Aew¯’Z A_©vr P  we›`y‡Z e„ËØq wgwjZ n‡q‡Q| myZivs e„ËØq P  we› ỳ‡Z ¯úk© K‡i|  
myZivs O  †K †K›`ª K‡i OP  e¨vmva© wb‡q Aw¼Z e„ËB DwÏó e„Ë| 
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m¤úv`¨ 8  
Giƒc GKwU e„Ë A¼b Ki‡Z n‡e hv GKwU wbw ©̀ó mij‡iLv‡K GKwU wbw ©̀ó we› ỳ‡Z ¯úk© K‡i Ges †iLvi 
†Kv‡bv we›`y w`‡q hvq| 

g‡b Kwi, AB  mij †iLv ’̄ A  GKwU wbw ©̀ó we› ỳ Ges AB  †iLvi ewnt ’̄ P  Aci GKwU wbw ©̀ó we› ỳ| Giƒc 
GKwU e„Ë A¼b Ki‡Z n‡e hv AB  †K A  we›`y‡Z ¯úk© K‡i  Ges P  we›`y w`‡q hvq| 

wPÎ 
A¼‡bi avcmg~n :  
avc 1 : AB  Gi Dci A  we›`y‡Z AC  j¤^ A¼b Kwi|  
avc 2 : AP,  †hvM K‡i Zvi j¤̂wØLÛK QO  A¼b Kwi|  

avc 3 : QO  Ges AC  †iLvØq O  we›`‡Z †Q` K‡i|  

avc 4 : O  †K †K›`ª K‡i OA  e¨vmva© wb‡q Aw¼Z e„ËwU QO  †iLv‡K R  †e›`y‡Z †Q` K‡i|  

Zvn‡j APR B DwÏ©ó e„Ë|  
cÖgvY : PO,  †hvM Kwi| AP  †iLvi j¤̂wØLÛK OQ  Gi Dci O  we› ỳwU Aew ’̄Z|  

∴ OPOA =  

∴ O  †K †K›`ª K‡i OA  e¨vmva© wb‡q Aw¼Z e„Ë P  we›`y w`‡q hvq|  
Avevi OA  e¨vmva© †iLvi A  cªvš— we›`y‡Z AB  Gi Dci AO  j¤^|  

∴  AB  †iLvsk e„ËwU‡K A  we› ỳ‡Z ¯úk© K‡i|  

∴  O  †K †K›`ª K‡i OA  e¨vmva© wb‡q Aw¼Z e„ËwUB wb‡Y©q e„Ë|  

we‡klY : †h‡nZz e„ËwU  wbw`©ó †iLv‡K wbw`©ó we›`y‡Z ¯úk© K‡i, myZivs H †iLvwU wbw`©ó we›`‡Z ¤úk©‡Ki 
m‡½ mg‡Kv‡Y _vK‡e| myZivs wbw ©̀ó †iLvi wbw`©ó we› ỳ‡Z j¤^ AuvK‡Z n‡e Ges GB j¤^B e„‡Ëi GKwU e¨vm 
n‡e| Avevi H †iLv¯’ wbw`©ó we›`y I ewnt¯’ wbw`©ó we›`y Df‡qB e„‡Ëi cwiwai Ic‡i _vK‡e weavq GB 
we› ỳØ‡qi ms‡hvRK †iLvi j¤̂wØLÛK †K›`ª w`‡q hv‡e|  
Zvn‡j GB j¤^B wØLÊK I c~e©vw¼Z e¨v‡mi †Q`we›`y e„‡Ëi †K›`ª n‡e| 
D`vniY 1| 2  †m.wg, e¨vmva© wewkó e„‡Ëi †K›`ª †_‡K 5  †m.wg, `~‡i †Kvb wbw`©ó we›`y †_‡K ¯úk©KØ‡qi 
`~iZ¡ wbY©q Ki| 
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mgvavb : 2  †m.wg. e¨vmva© wewkó e„‡Ëi †K›`ª 0  Ges wbw ©̀ó P  †_‡K 0  we› ỳi `~iZ¡ 5  †m.wg| P  we› ỳ 
†_‡K D³ e„‡Ë ¯úk©K AsKb K‡i Zvi ‰`N© wbY©q Ki‡Z n‡e|  
 

A¼‡bi avcmg~n :  
avc 1 : OP  †iLv‡K wØLwÛZ Kwi| awi, wØLwÛZ we›`y M . 
avc 2 : M -†K †K›`ª K‡i OM  e¨vmva© wb‡q GKwU e„Ë AuvwK hv O

K‡i|  †Kw›`ªK e„‡Ëi Q  Ges R  we›`‡Z †Q`  
avc 3 : QP,  Ges RP,  †hvM Kwi| Zvn‡j PQ  Ges PR -B wb‡Y©q ¯úk©K|  

GLb,  PRPQ  I  †K cwegvc K‡i cvB, 64 ⋅== PRPQ    †m.wg. 
 

KvR :  
1| 5 †m.wg., 12 †m.wg. I 13 †m.wg evûwewkó GKwU wÎfy‡Ri Aš—e„Ë AsKb K‡i Gi e¨vmva© wbY©q Ki|  
2| 6.5 †m.wg., 7 †m.wg. Ges 7.5 †m.wg. evûwewkó GKwU wÎfz‡Ri ewnte„Ë A¼b K‡i Gi e¨vmva© wbY©q 
Ki| 

 

Abykxjbx 4 
 

1.  
 
 
 

wPÎ  
 x = 60 n‡j ∠x

x

 Gi m¤ú~iK †Kv‡Yi A‡a©‡Ki gvb KZ? 
 K. 300 L. 600 
 M. 1200 N. 1800 
 

2. i †h‡Kv‡bv ˆ`‡N©¨ wZbwU evû Øviv wÎfyR A¼b Kiv hvq bv|  
 ii ïaygvÎ e¨vmva© Rvbv _vK‡j e„Ë A¼b Kiv hvq|  
 iii e„‡Ëi †Kvb we›`y‡Z GKwU gvÎ ¯úk©K AuvKv hvq|  
 Dc‡ii evK¨¸‡jvi †KvbwU mwVK ? 
 K. i I ii  L. ii I iii  
 M. i  I iii N. i, ii I iii 
 

3| †Kv‡bv wÎfz‡Ri `yBwU †KvY I Zv‡`i wecixZ evûØ‡qi Aš—i †`Iqv Av‡Q, wÎfzRwU AuvK| 
 

4| †Kv‡bv wÎfz‡Ri f~wg, f~wg msjMœ †KvYØ‡qi Aš—i I Aci evûØ‡qi mgwó †`Iqv Av‡Q, wÎfzRwU AuvK| 

5| f~wg, wkit‡KvY I Aci †KvYØ‡qi mgwó †`Iqv Av‡Q, wÎfzRwU AuvK| 

6| f~wg, wkit‡KvY I Aci †KvYØ‡qi Aš—i †`Iqv Av‡Q, wÎfzRwU AuvK| 

7| mg‡KvYx wÎfz‡Ri AwZfyR I Aci `yB evûi mgwó †`Iqv Av‡Q, wÎfzRwU AuvK| 
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8| f~wg msjMœ GKwU †KvY, D”PZv I Aci `yB evûi mgwó †`Iqv Av‡Q, wÎfzRwU AuvK| 

9| mg‡KvYx wÎfz‡Ri AwZfzR I Aci `yBwU evûi Aš—i †`Iqv Av‡Q, wÎfzRwU AuvK| 

10| Ggb GKwU e„Ë A¼b Ki hv GKwU wbw`©ó mij‡iLv‡K Gi †Kv‡bv wbw`©ó we›`y‡Z Ges Aci GKwU 

e„Ë‡K ¯úk© K‡i| 

11| Ggb GKwU e„Ë A¼b Ki hv GKwU wbw`©ó e„Ë‡K Gi †Kv‡bv wbw`©ó we› ỳ‡Z Ges Aci GKwU e„Ë‡K 

†Kv‡bv we›`y‡Z ¯úk© K‡i| 

12| Ggb GKwU e„Ë A¼b Ki hv GKwU wbw ©̀ó mij‡iLv‡K †Kv‡bv we›`y‡Z Ges GKwU wbw`©ó e„Ë‡K Gi 

†Kv‡bv wbw`©ó we›`y‡Z ¯úk© K‡i| 

13| wfbœ wfbœ e¨vmva©wewkó Giƒc wZbwU e„Ë AuvK †hb Zviv ci¯úi‡K ewnt¯úk© K‡i| 

14| †Kv‡bv e„‡Ëi AB  R¨v-Gi P  †h‡Kvb we› ỳ| P  we› ỳ w`‡q Aci GKwU R¨v CD  A¼b Ki‡Z n‡e| 

†hb OBAPCP ⋅=2  nq|  

15. mgwØevû wÎfy‡Ri f~wg 5 †m.wg. Ges mgvb mgvb evûi ˆ`N©¨ 6 †m.wg.|  

K. wÎfyRwU A¼b Ki|  

L. wÎfyRwUi cwie„Ë A¼b K‡i e¨vmva© wbY©q Ki|  

M. wÎfyRwUi cwie„Ë A¼b K‡i e¨vmva© wbY©q Ki|  

N. Ggb GKwU e„Ë A¼b Ki hv c~‡e© Aw¼Z cwie„‡Ëi e¨vmv‡a¨i mgvb GKwU e„Ë‡K P we›`y‡Z ¯úk© 

K‡i Ges e„‡Ëi ewn:¯’ †Kvb we›`y Q w`‡q hvq|  



cÂg Aa¨vq 

mgxKiY 
 
exRMwY‡Z AÁvZ ev Pjivwk LyeB ¸i“Z¡c~Y© Bnv c~‡e©I Av‡jvPbv Kiv n‡q‡Q| ev —̄e Rxe‡b Awbw`©ó †Kv‡bv 

e¯‘, msL¨v ev e ‘̄mg~n‡K eySv‡bvi Rb¨ Avgiv  x, y, z BZ¨vw` cÖZxK e¨envi Kwi| GB iKg cÖZxK ev 
cÖZxKmg~n‡K PjK ev AÁvZ ivwk e‡j| GKvwaK PjK ev AÁvZ ivwki mgš^‡q ivwkgvjvi m„wó nq| †hgb, 

2x + y, x2 + z, x + y + 2z, BZ¨vw`| Avevi †Kv‡bv AÁvZ ivwk ev ivwkgvjv hLb wbw`©ó msL¨vi ev gv‡bi 
mgvb wjLv nq ZLb Zv‡K mgxKiY e‡j| exRMwY‡Z mgxKiY LyeB ¸i“Z¡c~Y© GKwU welq| Bnvi mvnv‡h¨ 
A‡bK ev¯—e mgm¨v mn‡RB mgvavb Kiv hvq| 

Aa¨vq †k‡l wk¶v_x©iv − 
 

 wØNvZ mgxKiY ( )02 =++ cbxax  mgvavb Ki‡Z cvi‡e| 

 eM©g~jwewkó mgxKiY wPwýZ Ki‡Z cvi‡e| 
 eM©g~jwewkó mgxKiY mgvavb Ki‡Z cvi‡e| 
 m~PKxq mgxKiY e¨vL¨v Ki‡Z cvi‡e| 
 m~PKxq mgxKiY mgvavb Ki‡Z cvi‡e| 
 `yB Pj‡Ki GKNvZ I wØNvZ mgxKi‡Yi †RvU mgvavb Ki‡Z cvi‡e| 
 ev¯—ewfwËK mgm¨v‡K `yB Pj‡Ki GKNvZ I wØNvZ mgxKi‡Y cÖKvk K‡i mgvavb Ki‡Z cvi‡e| 
 `yB PjKwewkó m~PKxq mgxKiY †RvU mgvavb Ki‡Z cvi‡e| 

 †jLwP‡Îi mvnv‡h¨ wØNvZ mgxKiY ( )02 =++ cbxax  mgvavb Ki‡Z cvi‡e| 
 

5⋅1 GK PjK mgwš^Z wØNvZ mgxKiY I Zvi mgvavb 
gva¨wgK exRMwY‡Z GK Pj‡Ki GKNvZ I wØNvZ mgxKiY Ges ỳB Pj‡Ki GKNvZ mgxKiY wel‡q wek` 
Av‡jvPbv Kiv n‡q‡Q| exR¸‡jv g~j` msL¨v n‡j, GK Pj‡Ki wØNvZ mgxKi‡Yi evgc¶‡K Drcv`‡K 
we‡klY K‡i mn‡RB Zvi mgvavb Kiv hvq| wKš‘ me ivwkgvjv‡K mn‡R Drcv`‡K we‡klY Kiv hvq bv| †m 
Rb¨ †h‡Kv‡bv cÖKvi wØNvZ mgxKi‡Yi mgvav‡bi Rb¨ wbgœwjwLZ c×wZwU e¨envi Kiv nq| 
 

GK PjK mgwš^Z wØNvZ mgxKi‡Yi Av`k©iƒc 02 =++ cbxax . GLv‡b a, b, c ev¯—e msL¨v Ges a Gi 
gvb KLbB k~b¨ n‡Z cvi‡e bv| 
 

Avgiv wØNvZ mgxKiYwUi mgvavb Kwi, 

02 =++ cbxax  

ev, 022 =++ acabxxa  [Dfqc¶‡K a  Øviv ¸Y K‡i] 

ev, ( ) ( ) 0
222

2
22

2 =+⎟
⎠
⎞

⎜
⎝
⎛−⎟

⎠
⎞

⎜
⎝
⎛++ acbbbaxax         ev, acbbax −=⎟

⎠
⎞

⎜
⎝
⎛ +

42

22
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ev, 
4
4

2

22 acbbax −
=⎟

⎠
⎞

⎜
⎝
⎛ +                                ev, 

2
4

2

2 acbbax −
±=+  

ev, 
2

4
2

2 acbbax −
±−=     ev, 

a
acbbx

2
42 −±−

=                      (i) 

AZGe, x Gi `yBwU gvb cvIqv †Mj Ges gvb `yBwU n‡”Q  

a
acbbx

2
42

1
−+−

=                (ii)      Ges    
a

acbbx
2

42

2
−−−

=             (iii) 

Dc‡ii (i) bs mgxKi‡Y b2 − 4ac †K wØNvZ mgxKiYwUi wbðvqK e‡j KviY Bnv mgxKiYwUi g~jØ‡qi 
aib I cªK…wZ wbY©q K‡i|   

wbðvq‡Ki Ae ’̄v‡f‡` wØNvZ mgxK‡Yi g~jØ‡qi aib I cªK…wZ 

(i) b2 − 4ac > 0 Ges c~Y©eM© n‡j mgxKiYwUi g~jØq ev¯—e, Amgvb I g~j` n‡e| 

(ii) b2 − 4ac > 0 wKš‘ c~Y©eM© bv n‡j mgxKiYwUi g~jØq ev¯—e, Amgvb I Ag~j` n‡e| 

(iii) b2 − 4ac = 0 n‡j mgxKiYwUi g~jØq ev¯—e I ci¯úi mgvb n‡e| G‡¶‡Î  
a

b
a

bx
2

,
2

−−= . 

(iv) b2 − 4ac < 0 A_©vr FYvZ¥K n‡j g~jØq Aev¯—e n‡e| G‡¶‡Î g~jØq memgq `yBwU AbyeÜx RwUj ev 
KvíwbK msL¨v nq| G wel‡q D”PZi †kªwY‡Z Rvb‡Z cvi‡e| 

D`vniY 1| 0652 =+− xx  Gi mgvavb Ki| 

mgvavb : 02 =++ cbxax  mgxKi‡Yi mv‡_ Zzjbv K‡i G‡¶‡Î cvIqv hvq 5,1 −== ba  Ges 6=c . 

AZGe mgxKiYwUi mgvavb  

( ) ( )
2

15
2

24255
1.2

6.1.455 2 ±
=

−±
=

−−±−−
=x  

2
15,

2
15

2
15 −+
=

±
=  

A_©vr 2,3 21 == xx . 

D`vniY 2| 0962 =+− xx  Gi mgvavb Ki| 

mgvavb : 02 =++ cbxax  mgxKi‡Yi mv‡_ Zzjbv K‡i G‡¶‡Î cvIqv hvq 6,1 −== ba  Ges 9=c . 

AZGe mgxKiYwUi mgvavb  

( ) ( )
2

06
2

36366
1.2

9.1.466 2 ±
=

−±
=

−−±−−
=x  

A_©vr 3,3 21 == xx . 

D`vniY 3| mgvavb Ki t 0222 =−− xx  
mgvavb : Av`k©iƒc wØNvZ mgxKi‡Yi mv‡_ Zzjbv K‡i cvIqv hvq, 2,2,1 −=−== cba . 
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AZGe mgxKiYwUi g~jØq 

( ) ( )
2

122
2

842
1.2

2.1.422 2 ±
=

+±
=

−−−±
=x  

ev, ( )
2

312
2

322 ±
=

±
=x  

A_©vr 31,31 21 −=+= xx . 
 

GLv‡b j¶Yxq †h, mvaviY wbq‡g g~j` msL¨vi mvnv‡h¨ 122 −− xx  †K Drcv`‡K we‡klY Kiv bv †M‡jI 
cÖ`Ë mgxKiYwUi mgvavb Kiv m¤¢e n‡q‡Q| 
 

D`vniY 4| mgvavb Ki t 043 2 =−− xx  
mgvavb : Av`k©iƒc wØNvZ mgxKi‡Yi mv‡_ Zzjbv K‡i cvIqv hvq, 3,4,1 =−=−= cba . 

AZGe mgxKiYwUi g~jØq 
 

( ) ( ) ( )
( ) 2

724
2
284

2
12161

1.2
3.1.441 2

−
±

=
−
±

=
−

+±
=

−
−−−±−−

=x  

ev, ( )72 ±−=x  

A_©vr 72,72 21 +−=−−= xx . 
 

KvR : Dc‡ii (ii) I (iii) bs m~‡Îi mvnv‡h¨ 02 =++ cbxax  n‡Z 1x  Ges 2x  Gi gvb wbY©q Ki hLb 

( ) ( ) ( ) 00,0 ==== cbiiiciibi  ( ) 1=aiv  Ges ( ) pcbav 2,1 ===  
 

 
Abykxjbx 5.1 

 

 

m~‡Îi mvnv‡h¨ wb‡Pi mgxKiY¸‡jvi mgvavb Ki t 
1| 0992 2 =++ xx                      2|   0243 2 =−− xx             3| 014 2 =−− xx        

4|     0152 2 =−− xx                       5|   0173 2 =++ xx              6|     0932 2 =+− xx  

7|       01682 =+− xx                      8|     0172 2 =−+ xx             9|      0327 2 =−− xx  

5⋅2| g~j wPý m¤^wjZ mgxKiY 
Avgiv Rvwb, Pj‡Ki †h gvb ev gvb¸‡jvi Rb¨ mgxKi‡Yi Dfq c¶ mgvb nq, H gvb ev gvb¸‡jvB 

mgxKi‡Yi exR ev g~j (Root) Ges H gvb ev gvb¸‡jvi Øviv mgxKiYwU wm× nq| 
 

mgxKi‡Y Pj‡Ki eM©g~j m¤^wjZ ivwk _vK‡j Zv‡K eM© K‡i eM©g~j wPýgy³ bZzb mgxKiY cvIqv hvq| D³ 
mgxKiY mgvavb K‡i †h exR¸‡jv cvIqv hvq A‡bK mgq me¸‡jv exR cÖ`Ë mgxKiYwU‡K wm× K‡i bv| G 

ai‡bi exR Aevš—i (Extraneous) exR| myZivs g~jwPý m¤^wjZ mgxKiY mgvavb cÖwµqvq cÖvß exR¸‡jv 
cÖ`Ë mgxKi‡Yi exR wK bv Zv Aek¨B cix¶v K‡i †`Lv `iKvi| cix¶vi ci †h me exR D³ mgxKiY‡K 
wm× K‡i ZvB n‡e cÖ`Ë mgxKi‡Yi exR| wb‡P K‡qKwU D`vniY †`Iqv n‡jv| 
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KvR: 
16+

=
x

xp   a‡i 
12
2516

16
=

+
+

+ x
x

x
x

 mgxKiYwUi mgvavb K‡i ïw× cix¶v Ki|  

 

D`vniY 1| mgvavb Ki : 6215298 −=+−+ xxx  
 

mgvavb : 6215298 −=+−+ xxx  

 ev, 9862152 +=−++ xxx  

 ev, 9862152262152 +=−++−++ xxxxx   [eM© K‡i] 

 ev, xxx 262152 =−+  

 ev, ( )( ) 2462152 xxx =−+  [cybivq eM© K‡i] 

 ev, 22 490184 xxx =−+  
 ev, 9018 =x  
 5=∴ x  

 ïw× cix¶v : 5=x  n‡j, evgc¶ 2572549 =−=−=  Ges Wvbc¶ = 24 =  

 ∴ wb‡Y©q mgvavb 5=x . 
 

D`vniY 2| mgvavb Ki : 025282 =++−+ xx  
 

mgvavb : 25282 −+=+ xx  

 ev, ( ) 5845482 +−++=+ xxx  [eM© K‡i] 

 ev, 82420458 −−++=+ xxx  [c¶vš—i K‡i] 

 ev, ( )8216258 +=+=+ xxx  

 ev, 854 +=+ xx   

 ev, ( ) 6416516 2 ++=+ xxx  [ eM© K‡i ] 

 ev, 216 x=  

 416 ±=±=∴ x   

  ïw× cix¶v : 4=x  n‡j, evgc¶ = 0232429216 =+×−=+− = Wvbc¶ 

   4−=x  n‡j, evgc¶ = 02120254288 =+×−=++−−+− = Wvbc¶ 

∴ wb‡Y©q mgvavb x = 4, −4 . 
 

D`vniY 3| mgvavb Ki : 1492 +=−−+ xxx  

mgvavb : 1492 +=−−+ xxx  

ev, ( )( ) 14922492 +=++−−++ xxxxx  [eM© K‡i] 
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ev, 423622 2 +=−+ xxx  

ev, 2362 2 +=−+ xxx  

ev, 44362 22 ++=−+ xxxx  [eM© K‡i] 

ev, 04032 =−− xx  

ev, ( )( ) 058 =+− xx  

8=∴ x  A_ev 5−  

ïw× cix¶v : 8=x  n‡j, evgc¶ = 325 =−  Ges Wvbc¶ =3 
AZGe, 8=x  cÖ`Ë mgxKi‡Yi GKwU exR| 

5−=x  MÖnY‡hvM¨ bq, †Kbbv mgxKi‡Y 5−=x  emv‡j FYvZ¥K msL¨vi eM©g~j Av‡m hv msÁvwqZ bq| 

∴ wb‡Y©q mgvavb 8=x  
 

D`vniY 4| mgvavb Ki : ( )( ) ( )( ) 24321 =−−+−− xxxx  

mgvavb : ( )( ) ( )( ) 24321 =−−+−− xxxx  

ev, 127223 22 +−−=−+− xxxx  

ev, 1272232223 222 +−=++−−+− xxxxxx  [eM© K‡i] 

ev, 42462 2 −=+− xxx  

ev, ( ) 1616442462 222 +−=−=+− xxxxx  [eM© K‡i] 

ev, 0652 =+− xx  

ev, ( )( ) 032 =−− xx  

∴ 2=x  A_ev .3=x  

ïw× cix¶v : 2=x  n‡j evgc¶ = 2 =Wvbc¶ 

3=x  n‡j, evgc¶ = =2  Wvbc¶  

∴ wb‡Y©q mgvavb 3,2=x  

D`vniY 5| mgvavb Ki : 810136156 22 −=+−−+− xxxx  

mgvavb : 810136156 22 −=+−−+− xxxx  

GLb yxx =+− 1362  ai‡j cÖ`Ë mgxKiY n‡e 

8102 −=−+ yy  

ev, 1082 +=++ yy  

ev, yyyy 10210168282 ++=++++  [eM© K‡i] 

ev, yy 10168 =+  
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ev, yy 10168 =+  [eM© K‡i] 

ev, 162 =y  ev, 8=y  
ev, 81362 =+− xx  [ y  Gi gvb ewm‡q] 
ev, 0562 =+− xx  ev, ( )( ) 051 =−− xx  
∴ 1=x  A_ev 5. 
ïw× cix¶v : 1=x  n‡j, evgc¶ = =− 810 Wvbc¶ 

5=x  n‡j, evgc¶= =− 810  Wvbc¶ 
∴ wb‡Y©q mgvavb 5,1=x  

D`vniY 6| mgvavb Ki : ( ) ( ) 3
1

3
1

3
1

211 =−++ xx  

mgvavb : ( ) ( ) 3
1

3
1

3
1

211 =−++ xx  

( ) ( ) ( ) ( ) 21111311 3
1

3
1

3
1

3
1

=
⎭
⎬
⎫

⎩
⎨
⎧ −++−++−++⇒ xxxxxx  [Nb K‡i] 

ev, ( ) ( ) 221132 3
1

3
1

3
1

=−++ xx  

ev, ( ) ( ) 01.12.3 3
1

3
1

3
1

=−+ xx  

ev, ( ) ( ) 011 3
1

3
1

=−+ xx  
ev, ( )( ) 011 =−+ xx  [Avevi Nb K‡i] 

1=x  Ges 1−=x  DfqB mgxKiYwU‡K wm× K‡i| 
∴  wb‡Y©q mgvavb 1±=x  
 

Abykxjbx 5.2 
mgvavb Ki : 

1| 1224 +=+− xx  

2| 154611 −−+=− xxx  

3| 1718372 +=−++ xxx  

4| 98114 +=+++ xxx  

5| 154611 −++=− xxx  

6| 610444 22 =−++−+ xxxx  

7| 16696 22 =+−−+− xxxx  

8| 1952252 22 =−+−−+ xxxx  

9| 13
2

15
1

26 =⎟
⎠
⎞

⎜
⎝
⎛ −

+⎟
⎠
⎞

⎜
⎝
⎛

− x
x

x
x  

10| 3
1
232

23
1

=⎟
⎠
⎞

⎜
⎝
⎛

−
+

+⎟
⎠
⎞

⎜
⎝
⎛

+
−

x
x

x
x  

 

5⋅3 m~PK mgxKiY (Indicial Equation) 

†h mgxKi‡Y AÁvZ PjK m~PKiƒ‡c _v‡K, Zv‡K m~PK mgxKiY e‡j| 

0822.416,82 12 =−−== ++ xxxxx  BZ¨vw` mgxKiY¸‡jv m~PK mgxKiY †hLv‡b x  AÁvZ PjK| m~PK 

mgxKiY mgvavb Ki‡Z m~P‡Ki wbæwjwLZ ag©wU cÖvqB e¨envi Kiv nqt 
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1a ≠  n‡j mx aa =  n‡e hw` I †Kej hw` mx =  nq| G Rb¨ cÖ_‡g mgxKi‡Yi Dfq c¶‡K GKB 
msL¨vi NvZ ev kw³iƒ‡c cÖKvk Kiv nq : 

KvR: 1|  4096 †K 
2
1

, 2, 4, 8, 16, 3 4,22  Gi m~P‡K cÖKvk Ki| 

      2|  729 †K  3, 9, 27, 16, 5 9  Gi m~P‡K wjL| 

      3|  
729
64

 †K 3

2
3,

2
3

 Gi m~P‡K cÖKvk Ki| 

 

D`vniY 1| mgvavb Ki t 27 42 ++ = xx  

mgvavb t 27 42 ++ = xx  

ev, ( ) 227 22 ++ =
xx  

ev, 427 22 ++ = xx  

∴ 427 +=+ xx  
ev, 3=x  

∴ wb‡Y©q mgvavb, .3=x  
 

D`vniY 2| mgvavb Ki t 4927.3 += xx  

mgvavb t 4927.3 += xx   

ev, ( ) ( ) 4x2x3 33.3 +
=  

ev, ( )423 33.3 += xx  
ev, 8213 33 ++ = xx  
∴ 8213 +=+ xx  
ev, 7=x  
∴wb‡Y©q mgvavb 7=x  
 

D`vniY 3| mgvavb Ki t ( )0,3,0,33 21 ≠≠>= −− maaamxmx  

mgvavb t 21 33 −− = mxmx a  

ev, 
1

3
3 −

−

= mx
mx

a  [Dfq c¶‡K 3 Øviv fvM K‡i] 

ev, 223 −− = mxmx a  

ev, 
02

3
1

3
⎟
⎠
⎞

⎜
⎝
⎛==⎟

⎠
⎞

⎜
⎝
⎛

− aa mx

 

ev, 02 =−mx  
ev, 2=mx  

ev, 
m

x 2
=  

2
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∴ wb‡Y©q mgvavb  
m

x 2
=  

D`vniY 4| mgvavb Ki : ,2.2.2 13253 xxxx aa −−−− = ( 0>a  Ges 
2
1

≠a ) 

mgvavb : xxxx aa −−−− = 13253 2.2.2  

ev, 53

13

1

2

2
2.2
−

−

−

−

= x

x

x

x

a
a         ev, 531312 2 +−+−+−− = xxxxa  

ev, 3232 2 +−− = xxa          ev, ( )3232 2 −−− = xxa  

ev, 32
32

2
1
−

− = x
xa          ev, 12. 3232 =−− xxa  

ev, ( ) ( )032 212 aa x ==−    

∴ 032 =−x    ev, 32 =x     ev, 
2
3

=x  

∴ wb‡Y©q mgvavb 
2
3

=x  

D`vniY 5| mgvavb Ki t ( ) ,1
22

22

ba
babaa xxx +

=+ −− ( 0,0 >> ba  Ges 1≠ab ) 

mgvavb t ( ) 22
11
ba

baa xxx +=+ −−  

ev, 22

11..
ba

baaa xxxx +=+ −−−  

ev, ( ) ( ) 211 −− +=+ abab x  

ev, ( ) ( ) 2−− = abab x  

∴ 2−=− x  
A_©vr, 2=x  

∴ wb‡Y©q mgvavb 2=x  

D`vniY 6| mgvavb Ki t 
3
833 35 += ++ xx  

mgvavb t 
3
833 35 += ++ xx   

ev, 
3
8333.3 35 += xx  

ev, 83.33.3 46 =− xx  [c¶vš—i Ges Dfq c‡¶ 3 Øviv ¸Y K‡i] 

ev, ( ) 8133.3 24 =−x  

ev, 88.3 4 =+x  

ev, 04 313 ==+x  
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∴ 04 =+x  ev, 4−=x  

∴wb‡Y©q mgvavb 4−=x  

D`vniY 7| mgvavb Ki t 0663.53 222 =−− −− xx  

mgvavb t 0663.53 222 =−− −− xx   

ev, 0663.
9
5

9
32

=−− x
x

 

ev, 05943.532 =−− xx  [Dfq c‡¶ 9 Øviv ¸Y K‡i] 

ev, 059452 =−− aa  ( ax =3  a‡i) 

ev, 059422272 =−+− aaa  

ev, ( )( ) 02227 =+− aa  

GLb ,22−≠a  †Kbbv 03 >= xa  myZivs 022 ≠+a  

AZGe, 027 =−a  

ev, 33273 ==x  

∴ 3=x  
wb‡Y©q mgvavb 3=x  

D`vniY 8| mgvavb Ki t ( ) ( )1,002132 ≠>=++− − aaaaaaa xx  

mgvavb t ( ) 02132 =++− − aaaaa xx  

ev, ( ) 0.1 2122 =++− − aaaaaa xx  

ev, ( ) 01 222 =++− aaaa xx  

ev, ( ) 01 222 =++− apap  ( pa x =  a‡i) 

ev, 0222 =+−− appap  

ev, ( )( ) 01 2 =−− app  

∴ 1=p             A_ev 2ap =  

ev, 01 aa x ==    ev 2aa x =  

∴ 0=x           ∴ 2=x  

∴ wb‡Y©q mgvavb 2,0=x  

 

Abykxjbx 5⋅3 
mgvavb Ki : 

1| 813 2 =+x  

2| 7373 35 −− = xx  
7| ( )abbaab x

x

xx

≠>>= −
+

−−

5,0,0
5

.5 62
1

6253

 

8| 1424 122 += ++ xx  
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3| ( )2,0,42 64 ≠>= −− aaa xx  

4| ( ) ( ) 5235
33

++
=

xx
 

5| ( ) ( ) 7211745 644
++

=
xx

 

6| ( )0
3
.3 52

1

5243

>= −
+

−−

aaa x
x

xx

 

9| 2655 2 =+ −xx  

10| ( ) 013.493 1 =+− −xx  

11| 1044 11 =+ −+ xx  

12| 322.32 22 −=− +xx  

5⋅4| `yB PjKwewkó wØNvZ mgxKiY †RvU 
`yB PjKwewkó `yBwU GKNvZ mgxKiY A_ev GKwU GKNvZ I GKwU wØNvZ mgxKiY mgš^‡q MwVZ †Rv‡Ui 
mgvavb wbY©q c×wZ gva¨wgK exRMwYZ cy¯—‡K Av‡jvPbv Kiv n‡q‡Q| GLv‡b Giƒc `yBwU wØNvZ mgxKiY 
mgš^‡q MwVZ KwZcq †Rv‡Ui mgvavb wbY©q Av‡jvPbv Kiv n‡jv| 

D‡jL¨ †h, PjK `yBwU x  I y  n‡j ( ) ( )bayx ,, =  Giƒc AvKv‡i †Rv‡Ui GKwU mgvavb hw` mgxKiY 

`yBwU‡Z x  ’̄‡j a  Ges y  ’̄‡j b  emv‡j Zv‡`i Dfq c¶ mgvb nq| 

D`vniY 1| mgvavb t 31,
2
31

=+=+
x

y
y

x  

mgvavb t ( ) ( )ii
x

yi
y

x 31,
2
31

=+=+  

( )i  †_‡K ( ) ( )iiiiiyxy
2
31=+  †_‡K, ( )ivxxy 31=+  

( )iii  I ( )iv  †_‡K xy 3
2
3

=    ev, xy 2=    ( )v  

( )v  †_‡K y  Gi gvb ( )iv  G ewm‡q cvB, 

xx 312 2 =+    ev, 0132 2 =+− xx  

ev, ( )( ) 0121 =−− xx   ∴ 1=x  A_ev 
2
1  

( )v  †_‡K, hLb ,1=x ZLb 2=y  Ges 
2
1

=x , ZLb 1=y  

∴ wb‡Y©q mgvavb ( ) ( ) ⎟
⎠
⎞

⎜
⎝
⎛= 1,

2
1,2,1, yx  

D`vniY 2| mgvavb Ki t yxxyyxx 45,632 +=+=  

mgvavb : ( ) ( )iiyxxyiyxx 45632 +=+=  

( )i  †_‡K ( )ii  we‡qvM K‡i, ( ) ( )yxyxx −−=− 2  

ev, ( ) ( ) 02 =−+− yxyxx  
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ev, ( )( ) ( )iiiyxxyx =∴=+− 02  

ev, ( )ivx 2−=  

( )iii  I ( )i  †_‡K Avgiv cvB, yy 92 =  ev, ( ) 009 =∴=− yyy  A_ev 9 

( )iii  †_‡K, hLb 0=y  ZLb 0=x  Ges hLb ,9=y  ZLb 9=x  

Avgiv (iv) I (i) †_‡K Avgiv cvB, x = –2 Ges 4 = –6 +6y  ev, 6y=10  ev, 
3
5

=y  

∴ wb‡Y©q mgvavb ( ) ( ) ( ) ⎟
⎠
⎞

⎜
⎝
⎛−=

3
5,2,9,9,0,0, yx  

D`vniY 3| mgvavb Ki t 30,6122 −==+ xyyx  

mgvavb : ( )iixyiyx 30)(6122 −==+  

(ii) †K 2 Øviv ¸Y K‡i (i) †_‡K we‡qvM Ki‡j Avgiv cvB, 121)( 2 =− yx         (iii) 
ev, 11±=− yx           (iv)  
(iii) I (iv) †_‡K, 

( ) ( ) ( ) ( )viii
yx
yx

vii
yx
yx

vi
yx

yx
v

yx
yx

⎭
⎬
⎫

−=−
−=+

⎭
⎬
⎫

=−
−=+

⎭
⎬
⎫

−=−
=+

⎭
⎬
⎫

=−
=+

11
1

,
11

1
,

11
1

,
11
1

 

mgvavb K‡i cvB, 

(v) †_‡K, ;5,6 −== yx    (vi) †_‡K 6,5 =−= yx  

(vii) †_‡K, 6,5 −== yx    (viii) †_‡K, 5,6 =−= yx  

∴ wb‡Y©q mgvavb ( ) ( ) ( ) ( ) ( )5,6,6,5,6,5,5,6, −−−−=yx  

D`vniY 4| mgvavb Ki t 423,882 222 =−=+− yxyyxyx  

mgvavb t 882 22 =+− yxyx , ( ) ( )iiyxyi 423 2 =−  

(i) Ges (ii) †_‡K Avgiv cvB, 

1
2

23
82
2

22

=
−
+−
yxy

yxyx  ev, 2−=+− yxyyxyx 4682 22  

ev, 0128 22 =+− yxyx  

ev, 01226 22 =++− yxyxyx  

ev, ( )( ) ( )iiiyxyxyx 6026 =∴=−−  A_ev ( )ivyx 2=  

(iii) †_‡K, x  Gi gvb (ii) G ewm‡q Avgiv cvB, 

42.6.3 2 =− yyy  ev, 416 2 =y  ev, 
4
12 =y  ev, 

2
1

±=y  

(iii) †_‡K, .3
2
16 ±=⎟
⎠
⎞

⎜
⎝
⎛±×=x  
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Avevi (iv) †_‡K x  Gi gvb (ii) G ewm‡q Avgiv cvB, 

42.2.3 2 =− yyy         ev, 44 2 =y         ev, 12 =y           ev, 1±=y  

(iv) †_‡K ( ) 212 ±=±×=x  

∴ wb‡Y©q mgvavb ( ) ( )( )1,21,2
2
1,3,

2
1,3, −−⎟

⎠
⎞

⎜
⎝
⎛ −−⎟

⎠
⎞

⎜
⎝
⎛=yx  

 

D`vniY 5| mgvavb Ki t 90,
2
5 22 =+=

+
−

+
−
+ yx

yx
yx

yx
yx  

mgvavb t ( ) ( )iiyxi
yx
yx

yx
yx 90

2
5 22 =+=

+
−

+
−
+  

(i) †_‡K Avgiv cvB, 
( ) ( )
( )( ) 2

522

=
−+
−++
yxyx
yxyx  

ev, ( )
2
52

22

22

=
−
+

yx
yx  

( )ii
yx

[
2
5902

22 =
−
×

∴  †_‡K 9022 =+ yx  ewm‡q] 

ev, 7222 =− yx        ( )iii   
(ii)+(iii) wb‡j, 1622 2 =x  ev, 812 =x       ev, 9±=x  
Ges (ii)−(iii) wb‡j, 182 2 =y  ev, 92 =y  ev, 3±=y  
∴ wb‡Y©q mgvavb ( ) ( ) ( ) ( ) ( )3,9,3,9,3,9,3,9, −−−−=yx  

KvR : 
D`vniY 2 Ges 3 Gi mgvavb weKí c×wZ‡Z wbY©q Ki| 

Abykxjbx 5⋅4 
mgvavb Ki t 
1| ( )( ) ( )( ) 123,14132 =−−=−+ yxyx  
2| ( )( ) ( )( ) 15522,312 =−

−

+=−− yxyx   
3| xyyyxx 67,67 22 +=+=  

4| xyyyxx 23,273 22 +=+=  

5| 254,14
=+=+

x
y

y
x  

6| 
y

x
x

y
3
54,43 =−=+  

7| 2,1 22 =−=− xyyxxy  

8| 60,14 22 =+=− xyyxyx  

9| 12,2522 ==+ xyyx  

10| 3,
3

10 22 =−=
+
−

+
−
+ yx

yx
yx

yx
yx  

11| 7,3 2222 =+−=++ yxyxyxyx  

12| 4145,2032 2222 =+=++ yxyxyx  
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5.5 wØNvZ mnmgxKi‡Yi e¨envi  
mnmgxKi‡Yi avibv e¨envi K‡i ˆ`bw›`b Rxe‡bi eny mgm¨vi mgvavb Kiv hvq| A‡bK mgq mgm¨vq `yBwU 
AÄvZ ivwki gvb wbY©q Ki‡Z nq| †m‡¶‡Î AÁvZ ivwk ỳBwUi gvb x  Ges y  ev Ab¨ †h‡Kvb `yBwU ¯̂Zš¿
cÖZxK ai‡Z nq| Zvici mgm¨vi kZ© ev kZ©¸‡jv †_‡K ci¯úi Awbf©i, m½wZc~Y© mgxKiY MVb K‡i 
mgxKiY †Rv‡Ui mgvavb Ki‡jB x  Ges y  AÁvZ ivwk¸‡jvi gvb wbY©q Kiv hvq| 

D`vniY 1| `yBwU eM©‡¶‡Îi †¶Îd‡ji mgwó 650 eM©wgUvi| H `yBwU eM©‡¶‡Îi `yB evû Øviv MwVZ 
AvqZ‡¶‡Îi †¶Îdj 323 eM©wgUvi n‡j, eM©‡¶Î `yBwUi cÖ‡Z¨K evûi cwigvb KZ? 
mgvavb : g‡b Kwi, GKwU eM©‡¶‡Îi evûi cwigvY x  wgUvi Ges AciwUi evûi cwigvY y   wgUvi| 

cÖkœg‡Z, )......(..........65022 iyx =+  
Ges )......(..........323 iixy=  

12966466502222)( =+=++=+∴ xyyxyx  
A_©vr 361296)( ±=±=+ yx  

Ges 46466502222)( =−=−+=− xyyxyx  
A_©vr 2)( ±=− yx  
†h‡nZz ˆ`N¨© abvZ¥K, †m‡nZz )( yx + Gi gvb abvZ¥K n‡Z n‡e| 

)(....................36)( iiiyx =+∴  
).....(....................2)( ivyx ±=−  

‡hvM K‡i, 2362 ±=x  

19118
2

236 =±=±=∴ x  ev, 17  

mgxKiY )(iii  †_‡K cvB, 1736 =−= xy  ev, .19  
∴ GKwU eM©‡¶‡Îi evûi cwigvY 19  wgUvi Ges Aci eM©‡¶‡Îi evûi cwigvY 17 wgUvi| 

D`vniY 2| GKwU AvqZ‡¶‡Îi ˆ`N©¨ Zvi cÖ‡¯’i wØ¸Y A‡c¶v 10 wgUvi Kg| AvqZ‡¶‡Îi ‡¶Îdj 600 
eM©wgUvi n‡j, Gi ˆ`N©¨ wbY©q Ki| 
mgvavb : g‡b Kwi, AvqZ‡¶‡Îi ˆ`N©¨= x  wgUvi Ges AvqZ‡¶‡Îi cÖ¯’ = y wgUvi 
cÖkœg‡Z, )......(..........102 ixy +=  
           )......(..........600 iixy=  

mgxKiY )(i  †_‡K cvB,  
2

10 xy +=  

mgxKiY )(ii G  y  Gi gvb ewm‡q cvB, 600
2

)10( =+ xx  

ev, 600
2

210 =+ xx
 ev, 1200102 =+ xx  

ev, 01200102 =−+ xx ev, 0)30)(40( =−+ xx  
myZivs, 0)40( =+x   A_ev 0)30( =−x  
A_©vr, 40−=x  ev, 30=x  
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wKš‘ ‰`N©¨ FYvZ¥K n‡Z cv‡i bv, 
30=∴ x  

∴ AvqZ‡¶‡Îi ˆ`N©¨ =30  wgUvi| 

D`vniY 3| `yB A¼wewkó GKwU msL¨v‡K A¼Ø‡qi ¸Ydj Øviv fvM Ki‡j fvMdj nq 3. msL¨vwUi mv‡_ 
18 †hvM Ki‡j A¼Øq ¯’vb wewbgq K‡i| msL¨vwU wbY©q Ki| 
mgvavb t g‡b Kwi, `kK ¯’vbxq A¼ = x  Ges GKK ’̄vbxq A¼  y  
∴msL¨vwU = yx+10  

cÖ_g kZ©vbymv‡i , 310 =+
xy

yx  ev, )......(..........310 ixyyx =+  

wØZxq kZ©vbymv‡i , xyyx +=++ 101810  ev, 01899 =+− yx  
ev, 02 =+− yx  ev, ).....(....................2 iixy +=  
mgxKiY )(i  G 2+= xy  ewm‡q cvB, )2(.3210 +=++ xxxx  

ev, xxx 62.3211 +=+  

ev,  02523 =−− xx                ev, 02623 =−+− xxx  
ev, 0)2(1)2(3 =−+− xxx  
ev, 0)13)(2( =+− xx  
myZivs 0)2( =−x  A_ev 0)13( =+x  ev, 13 −=x  

A_©vr, 2=x  ev, 
3
1−=x  

wKš‘ msL¨vi A¼ FYvZœK ev fMœvsk n‡Z cv‡i bv| 
myZivs 2=x  Ges 4222 =+=+= xy   
∴ msL¨vwU 24  

cÖkœgvjv 5⋅5 
 

1|  `yBwU eM©‡¶‡Îi †¶Îd‡ji mgwó 481 eM©wgUvi| H `yBwU eM©‡¶‡Îi `yB evû Øviv MwVZ AvqZ‡¶‡Îi 
†¶Îdj 240 eM©wgUvi n‡j , eM©‡¶Î `yBwUi cÖ‡Z¨K evûi cwigvY KZ ? 

2|  `yBwU abvZ¥K msL¨vi e‡M©i mgwó 250 | msL¨v `yBwUi ¸Ydj 117 , msL¨v `yBwU wbY©q Ki | 

3|  GKwU AvqZ‡¶‡Îi K‡Y©i ˆ`N©¨ 10  wgUvi | Bnvi evûØ‡qi †hvMdj I we‡qvMd‡ji mgvb ˆ`N©¨ wewkó 
evûØq Øviv Aw¼Z AvqZ‡¶‡Îi †¶Îdj 28  eM©wgUvi n‡j, cÖ_g AvqZ‡¶ÎwUi ˆ`N©¨ I cÖ¯’ wbY©q 
Ki| 

4|  `yBwU msL¨vi e‡M©i mgwó 181Ges msL¨v `yBwUi ¸Ydj 90 , msL¨v `yBwUi e‡M©i Aš—i  wbY©q Ki | 

5|  GKwU AvqZ‡¶‡Îi Îdj 24 eM©wgUvi| Aci GKwU AvqZ‡¶‡Îi ˆ`N©¨ I cÖ¯’ cÖ_g AvqZ‡¶‡Îi 
ˆ`N©¨ I cÖ¯’ A‡c¶v h_vµ‡g 4 wgUvi Ges 1  wgUvi †ewk Ges †¶Îdj 50  eM©wgUvi| cÖ_g 
AvqZ‡¶‡Îi ˆ`N©¨ I cÖ ’̄ wbY©q Ki| 

†¶
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6|  GKwU AvqZ‡¶‡Îi cÖ‡¯’i wØ¸Y ˆ`N©¨ A‡c¶v 23  wgUvi †ewk| AvqZ ‡¶‡Îi †¶Îdj 600 eM©wgUvi 
n‡j, Zvi ˆ`N©¨ I cÖ ’̄ wbY©q Ki| 

 

7|  GKwU AvqZ‡¶‡Îi cwimxgv KY©Ø‡qi ˆ`‡N©¨i mgwó A‡c¶v 8  wgUvi †ewk| †¶‡ÎwUi †¶Îdj 48  
eM©wgUvi n‡j, Zvi ˆ`N©¨ I cÖ¯’ wbY©q Ki| 

 

8|  `yB A¼wewkó GKwU msL¨v‡K Gi A¼Ø‡qi ¸Ydj Øviv fvM Ki‡j fvMdj 2  nq | msL¨vwUi mv‡_ 
27 †hvM Ki‡j A¼Øq ’̄vb wewbgq K‡i| msL¨vwU wbY©q Ki| 

 

9|  GKwU AvqZKvi evMv‡bi cwimxgv 56 wgUvi Ges KY© 20  wgUvi| H evMv‡bi mgvb †¶Îdj wewkó 
eM©‡¶‡Îi GK evûi ˆ`N©¨ KZ ? 

 

10| GKwU AvqZ ‡¶‡Îi †¶Îdj 300 eM©wgUvi Ges Gi Aa©cwimxgv GKwU KY© A‡c¶v 10  wgUvi †ewk| 
†¶ÎwUi ˆ`N©¨ I cÖ ’̄ wbY©q Ki| 

5⋅6| ỳB PjKwewkó m~PK mgxKiY †RvU  
c~e©eZ©x Aa¨v‡q GK PjKwewkó m~PK mgxKi‡Yi mgvavb wbY©q m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q| `yB PjKwewkó 
m~PKxq mgxKiY †Rv‡Ui mgvavb wbY©q Kiv m¤ú‡K© GLv‡b Av‡jvPbv Kiv n‡jv| 
 

D`vniY 1| mgvavb Ki : ( )1.,. 91210122 ≠== +++ aaaaaaa yxyx  

mgvavb : ( ) ( )iiaaaiaaa yxyx 91210122 .. == +++  

(i) †_‡K 1032 aa yx =++       ev, 1032 =++ yx     ev, ( )iiiyx 072 =−+  

(ii) †_‡K, 912 aa yx =++      ev, 912 =++ yx        ev, ( )ivyx 082 =−+  

(iii) I (iv) †_‡K eRª¸Yb c×wZ Abymv‡i, 

41
1

814716 −
=

+−
=

+−
yx  

ev, 
3

1
69 −
=

−
=

−
yx  

ev, 1
23
==

yx  

ev, 2,3 == yx  

∴ wb‡Y©q mgvavb ( ) ( )2,3, =yx  
 

D`vniY 2| mgvavb Ki : 32313 164,93 +++− == xyxyxy  

mgvavb : ( )iyxy +− = 93 13  

ev, ( ) yxyxy 22213 333 ++− ==  

∴ yxy 2213 +=−  
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ev, 012 =+− yx         (iii) 
( )iixyx 323 164 ++ =  

ev, ( ) 3223 44 ++ =
xyx  ev, 643 44 ++ = xyx  

ev, 643 +=+ xyx  ev, 0633 =+− yx  

ev, ( )ivyx 02 =+−  

(iii) I (iv) †_‡K eRª¸Yb c×wZ Abymv‡i, 

12
1

4112 +−
=

−
=

+−
yx  

ev, 1
31

−=
−

=
−

yx  

ev, 3,1 == yx  

∴ wb‡Y©q mgvavb ( ) ( )3,1, =yx  

D`vniY 3| mgvavb Ki : yxyx xy 2, ==  

mgvavb : ( ) ( )iiyxiyx xy 2==  GLv‡b 0,0 ≠≠ yx  

(ii) †_‡K x  Gi gvb (i) G ewm‡q cvB, ( ) yy yy 22 =  ev, yyy yy 2.2 =  

ev, y

y

y
y 2

= y2  ev, ( )iiyy yy 22 =∴=  †_‡K, 4=x  

∴ wb‡Y©q mgvavb ( ) ( )2,4, =yx  
 

D`vniY 4| mgvavb Ki : ,, 422 xyyx yy ==  †hLv‡b 1≠x  
 

mgvavb : ( ) ( )iixyiyx yy 422 , ==  

(i) †_‡K cvB, 

( ) ( )yyy yx 2=    ev, ( )iiiyx yy 22

=  

(iii) I (ii) †_‡K cvB, 42

xx y =  

∴ 42 =y  ev, 2±=y  

GLb 2=y  n‡j (i) †_‡K cvB, 4222 ==x  ev, 2±=x  

Avevi, 2−=y  n‡j, (i) †_‡K cvB, ( ) ( ) 42 22 =−=−x  

ev, 41
2 =x

 ev, 
4
12 =x  ev, 

2
1

±=x  

∴ wb‡Y©q mgvavb ( ) ( ) ( ) ⎟
⎠
⎞

⎜
⎝
⎛ −−⎟

⎠
⎞

⎜
⎝
⎛ −−= 2,

2
1,2,

2
1,2,2,2,2, yx  
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D`vniY 5| mgvavb Ki : 
27
13.9,42.8 == xyxyxy  

mgvavb : ( ) ( )iii xyxyxy

27
13.9,42.8 ==  

(i) †_‡K cvB, ( )yxy 23 22.2 =   ev, yxy 23 22 =+        ∴ ( )iiiyxy 23 =+  

(ii) †_‡K cvB, ( ) 3
2

3
13.3 =xyx

  ev, 32 33 −+ =xyx        ∴ ( )ivxyx 32 −=+  

(iii) †_‡K (iv) we‡qvM K‡i cvB, 3223 +=− yx  ev, yx =−  

(v) †_‡K y  Gi gvb (iii) G ewm‡q cvB, xx 23 2 −=−  

ev, 0322 =−− xx            ev, ( )( ) 031 =−+ xx  

∴ 1−=x    A_ev 3=x  
1−=x  n‡j (v) †_‡K cvB, 3;1 == xy  n‡j (v) †_‡K cvB, 3−=y  

∴ wb‡Y©q mgvavb ( ) ( ) ( )3,3,1,1, −−=yx  

D`vniY 6| mgvavb Ki : 22 3,8118 yyy xxx ==−  
 

mgvavb : ( ) ( )iiyiyy xxx 22 3,8118 ==−  

(i) †_‡K cvB, 081182 =+− xx yy           ev, ( ) 09 2
=−xy  

ev, 09 =−xy          ev, ( )iiiy x 23=  

(ii) †_‡K cvB, ( ) ( )xxx y 23 =         ev, xx y 22

3 =         ( )iv  

(iii) †_‡K cvB, ( ) ( )222 3=yx        ev, 42 3=xy           ( )v  

(iv) I (v) †_‡K cvB, 433 242
=∴= xx  ev, 2±=x  

2=x  n‡j (ii) †_‡K cvB, 92 =y                 ev, 3±=y  

2−=x  n‡j (iii) †_‡K cvB, 92 =−y              ev, 
9
12 =y  ev, 

3
1

±=y  

∴ wb‡Y©q mgvavb ( ) ( ) ( ) ⎟
⎠
⎞

⎜
⎝
⎛ −−⎟

⎠
⎞

⎜
⎝
⎛−−=

3
1,2,

3
1,2,3,2,3,2, yx  

 

AbykxjbxÑ5⋅6  
 
mgvavb Ki : 

1| 3132 =+ yx  

 2332 −=− yx  

2| yx 93 =  

 xyyx 255 1 =++  

3|  819.3 =yx  
 82 =− yx  
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4| 183.2 =yx  

 363.22 =yx   

5| 71. aaa yx =+  

 20532 . aaa xy =+  
6| 1

42

2

≠
⎭
⎬
⎫

=
=

y
yx
xy

x

x

 

7| 4=xy  
 xy 22 =  

8| yx 24 =  
      19)27( += yxy  
 

9| 168 2 =− xx yy  

       22 yx =   

 

5⋅7 †jLwP‡Îi mvnv‡h¨ wØNvZ mgxKiY 02 =++ cbxax  Gi mgvavb 

wØNvZ mgxKiY 02 =++ cbxax Gi mgvavb Avgiv B‡Zvc~‡e© exRMwYZxq c×wZ‡Z wk‡LwQ| GLb 

†jLwP‡Îi mvnv‡h¨ Bnvi mgvavb c×wZ Av‡jvPbv Kiv n‡e|  
 

g‡b Kwi cbxaxy ++= 2 . Zvn‡j x Gi †h mKj gv‡bi Rb¨ y = 0 n‡e A_©vr †jLwPÎwU x -A¶‡K †Q` 

Ki‡e, x Gi H mKj gvb-B  02 =++ cbxax  mgxKiYwUi mgvavb| 
 

D`vniY 1| †jLwP‡Îi mvnv‡h¨ 0452 =+− xx  Gi mgvavb Ki| 

mgvavb : g‡b Kwi, 452 +−= xxy . 

x Gi K‡qKwU gv‡bi Rb¨  y Gi gvb wbY©q K‡i GB mgxKi‡Yi †j‡Li K‡qKwU we› ỳi ’̄vbvsK wbY©q Kwi :   

x 0 1 2 2.5 3 4 5 
y 4 0 −2 −2.25 −2 0 4 
    
Dc‡ii mviwY‡Z cÖ`ß we›`y¸‡jv QK KvM‡R ’̄vcb 
K‡i mgxKiYwUi †jLwPÎ A¼b  Kwi| †`Lv hvq †h 

†jLwPÎwU x -A¶‡K (1, 0) I (4, 0) we›`y‡Z †Q` 
K‡i‡Q| 

myZivs, mgxKiYwUi mgvavb x = 1 ev x = 4.  
 

 
D`vniY 2| †jLwP‡Îi mvnv‡h¨ 0442 =+− xx  Gi mgvavb Ki| 

mgvavb : g‡b Kwi, 442 +−= xxy . 

x Gi K‡qKwU gv‡bi Rb¨  y Gi gvb wbY©q K‡i †jLwP‡Îi Rb¨ K‡qKwU we› ỳi ’̄vbvsK wbY©q Kwi t  

x 0 1 1.5 2 2.5 3 4 
y 4 1 0.25 0 0.25 1 4 
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Dc‡ii mviwY n‡Z cÖvß we›`y¸‡jv QK KvM‡R ¯’vcb K‡i 
mgxKiYwUi †jLwPÎ A¼b Kwi| †jLwP‡Î †`Lv hvq †h Bnv  
x-A¶‡K (2, 0) we›`y‡Z ¯úk© K‡i‡Q| †h‡nZz wØNvZ 
mgxKi‡Yi `yBwU g~j _v‡K, †m‡nZz mgxKiYwUi mgvavb n‡e 
x = 2,  x = 2. 

 
D`vniY 3| †jLwP‡Îi mvnv‡h¨ mgvavb Ki t 0122 =−− xx  

mgvavb : g‡b Kwi, 122 −−= xxy . 

mgxKiYwUi †jLwPÎ A¼‡bi Rb¨ x Gi K‡qKwU gvb wb‡q Zv‡`i Abyiƒc y Gi gvb wbY©q Kwi : 

x −1 −0.5 0 0.5 1 1.5 2 2.5 3 
y 2 0.25 −1 −1.75 −2 −1.75 −1 0.25 2 
mviwY‡Z ¯’vwcZ we› ỳ¸‡jv QK KvM‡R ¯’vcb K‡i 
mgxKiYwUi †jLwPÎ A¼b Kwi| †`Lv hvq †h 

†jLwPÎwU x-A¶‡K †gvUvgywUfv‡e (−0.4, 0) I 

(2.4, 0) we›`y‡Z †Q` K‡i‡Q | myZivs, mgxKiYwUi 

mgvavb x = −0.4 (Avmbœ) ev  x = 2.4 (Avmbœ)|  
 

 
D`vniY 4| 0232 =−+− xx  Gi g~jØq †jLwP‡Îi mvnv‡h¨ wbY©q Ki| 

mgvavb : g‡b Kwi, 232 −+−= xxy . 

x Gi K‡qKwU gv‡bi Rb¨  y Gi gvb wbY©q K‡i cÖ`ß mgxKi‡Yi †j‡Li K‡qKwU we›`yi ’̄vbvsK wbY©q Kwi : 

x 0 0.5 1 1.5 2 2.5 3 
y −2 −0.75 0 0.25 0 −0.75 −2 
 

cÖvß we› ỳ¸‡jv QK KvM‡R ¯’vcb K‡i mgxKiYwUi 

†jLwPÎ A¼b Kwi| †`Lv hvq †h †jLwPÎwU x –
A‡¶i Dci (1, 0) I (2, 0) we› ỳ w`‡q wM‡q‡Q| 

myZivs mgxKiYwUi mgvavb x = 1 ev  x = 2.  
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Abykxjbx 5.7 
 

1| ax2+ bx + c = 0 Ges a, b, c ev¯—e msL¨v n‡j x2–x –12 = 0 mgxKi‡Y b Gi gvb †KvbwU? 
K. 0  L. 1 
M. -1  N. 3 

2| 16x = 4x+1 mgxKiYwUi mgvavb †KvbwU? 
K. 2  L. 0 
M. 4  N. 3 

3| x2 - x+13 = 0  n‡j mgxKiYwUi GKwU g~j †KvbwU? 

K. 
2

511 −+−
 L. 

2
511−−  

M. 
2

511 −+  N. 
2

511+  

4| yx = 9, y2 = 3x n‡j mwVK mgvavb †KvbwU? 

K. (2, 3), (–2, 
9
1 ) L. (2, – 2), (3, 

9
1 ) 

M. (2, 
9
1 ), (– 2, 3) N. (– –2, 

9
1 ), (2, 3) 

wb‡Pi Z‡_¨i wfwË‡Z 5 I 6 bs cÖ‡kœi DËi `vI :
`yBwU abvZ¥K c~Y© msL¨vi e‡M©i Aš—i 11 Ges ¸Ydj 30| 

5| msL¨v `yBwU wK wK? 
K. 1 Ges 30 L. 2 Ges 15 
M. 5 Ges 6 N. 5 Ges -6 

6| msL¨v `yBwUi e‡M©i mgwó KZ? 
K. 1  L. 5 
M.

M.

 61 N.

N.

 41  
7| GKwU msL¨v I H msL¨vi ¸YvZ¥K wecixZ msL¨vi mgwó 6  

i x + 
x
1 = 6 

ii x2 + 1  = 6x 
iii x2 – 6x – 1  =  0 
wb‡Pi †KvbwU mwVK ? 
K. i I ii  L. i I iii  
M. ii  I iii N. i, ii I iii 

8| 2px-1 = 2qpx-2 Gi mgvavb †KvbwU? 

K. 
2
p  L. p 

 - 
2
p   

p
2  

| m¤¢ve¨ mgxKiYwU MVb Ki‡j nq-
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†jLwP‡Îi mvnv‡h¨ wb‡Pi mgxKiY¸‡jvi mgvavb Ki : 

9| 0342 =+− xx                    10|  0322 =−+ xx               11|     072 =+ xx

12|    0372 2 =+− xx                    13|   0252 2 =+− xx            14|     01682 =++ xx  

15|    032 =−+ xx                        16|   82 =x            

17| GKwU msL¨vi e‡M©i wØ¸Y msL¨vwUi 5 ¸Y †_‡K 3 Kg| wKš‘ H msL¨vwUi e‡M©i 3 ¸Y msL¨vwUi 5 ¸Y †_‡K 

3 †ewk| 

K. DÏxc‡Ki Z_¨¸‡jvi mvnv‡h¨ mgxKiY MVb Ki|  

L. m~Î cÖ‡qvM K‡i 1g mgxKiYwU mgvavb Ki|  

M. 2q mgxKiYwU †jLwP‡Îi mvnv‡h¨ mgvavb Ki|  

18| Rbve AvkdvK Avjxi Rwgi †¶Îdj 0.12 †n±i| RwgwUi Aa©cwimxgv Gi GKwU KY© A‡c¶v 20 wgUvi 

†ewk| wZwb Zuvi Rwg †_‡K k¨vgeveyi wbKU GK Z…Zxqvsk wewµ K‡ib| k¨vg eveyi Rwgi ˆ`N©¨, cÖ¯’ A‡c¶v 5 

wgUvi †ewk| 

K. DÏxc‡Ki Av‡jv‡K `yBwU mgxKiY MVb Ki|  

L. AvkdvK Avjxi Rwgi ˆ`N©¨ I cÖ¯’ wbY©q Ki|  

M.  k¨vgeveyi RwgwUi K‡Y©i ˆ`N©¨ I cwimxgv wbY©q Ki|  



dg©v-15, D”PZi MwYZ-9g-10g

lô Aa¨vq 

AmgZv 
 

mgxKiY ev mgZv m¤ú‡K© Avgv‡`i aviYv n‡q‡Q| wKš‘ ev¯—e Rxe‡b AmgZviI GKUv we¯—…Z I ¸i“Z¡c~Y© 
f~wgKv  i‡q‡Q| ˆ`bw›`b Rxe‡b cÖK…wZ‡Z Avgiv hZwKQz ‡`wL Zvi †KvbwUi †¶‡ÎB GK RvZxq `yBwU e¯‘i ev 
RxeRš‘i ev `yBRb gvby‡li †h‡Kv‡bv ai‡bi cwigvc ûeû GK cvIqv hvq bv| GgbwK †`L‡ZI GKB iKg 
nq bv| d‡j Avgv‡`i AmgZvi aviYv cª‡qvRb nq| 

Aa¨vq †k‡l wk¶v_x©iv − 

 GK I `yB Pj‡Ki GK NvZ wewkó AmgZv e¨vL¨v Ki‡Z cvi‡e| 

 `yB PjKwewkó mij AmgZv MVb I mgvavb Ki‡Z cvi‡e| 

 ev —̄ewfwËK MvwYwZK mgm¨vq AmgZv e¨envi K‡i mgvavb Ki‡Z cvi‡e| 

 GK I `yB PjKwewkó AmgZv‡K †jLwP‡Îi mvnv‡h¨ mgvavb Ki‡Z cvi‡e| 
 

AmgZv 
g‡b Kwi GKwU K¬v‡ki QvÎmsL¨v 200 Rb| ¯^vfvweKfv‡e †`Lv hvq †h, H K¬v‡k mew`b mK‡j Dcw¯’Z _v‡K 

bv| GKwU wbw ©̀ó w`‡b Dcw ’̄Z QvÎ msL¨v x n‡j Avgiv wjL‡Z cvwi 0 < x ≤ 200| GKB fv‡e Avgiv †`wL 
†h, †Kv‡bvI GKwU wbgwš¿Z Abyôv‡b mevB Dcw ’̄Z nq bv| †cvkvK-cwi”Q` I Ab¨vb¨ A‡bK †fvM¨cY¨ 
ˆZwi‡Z cwi®‹vi fv‡e AmgZvi aviYv cÖ‡qvRb nq| `vjvb ˆZwii †¶‡Î, cy —̄K gy`ª‡Yi †¶‡Î Ges GiKg 
AviI A‡bK †¶‡Î Dcv`vb¸‡jv mwVK cwigv‡Y wbY©q Kiv hvq bv weavq cÖ_g ch©v‡q Abygv‡bi wfwË‡Z 
Dcv`vb¸‡jv µq ev msMÖn Ki‡Z nq| AZGe †`Lv hv‡”Q †h, Avgv‡`i ˆ`bw›`b Rxe‡b AmgZvi aviYvUv 
LyeB ¸i“Z¡c~Y©|  
 

mgxKiY msµvš— ¯^Ztwm× ev wewamg~n AmgZvi †¶‡ÎI cÖ‡hvR¨| ïay e¨wZµg n‡jv Amgvb ivwk‡K mgvb 
mgvb FYvZ¥K msL¨v Øviv ¸Y ev fvM Ki‡j AmgZvi w`K cv‡ë hvq| 
 

4<6 AmgZvwU j¶ Kwi| 

∴ 4+2 < 6 + 2 ev, 6< 8 [Dfqc‡¶ 2 †hvM K‡i] 

Z`ª“c 2 < 4 [Dfqc¶ †_‡K 2 we‡qvM K‡i] 

Z`ª“c 4<12 [Dfqc¶‡K 2 Øviv ¸Y K‡i] 

Z`ª“c 2<3 [Dfqc¶‡K 2 Øviv fvM K‡i] 

AmgZvwUi Dfqc¶‡K –2 Øviv ¸Y Ki‡j Avjv`vfv‡e cvIqv hvq –8 Ges –12 

GLv‡b –8>–12, †Zgwb –2>–3 {Dfqc¶‡K –4 Øviv fvM K‡i] 

mvaviYfv‡e ejv hvq, hw` ba <  nq, Z‡e, 
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cbca +<+  c  Gi †h‡Kv‡bv gv‡bi Rb¨ 
cbca −<−  c  Gi †h‡Kv‡bv gv‡bi Rb¨ 

bcac <  c  Gi abvZ¥K gv‡bi Rb¨ 

c
b

c
a
<  c  Gi abvZ¥K gv‡bi Rb¨ 

wKš‘ bcac >  c  Gi FYvZ¥K gv‡bi Rb¨ 

c
b

c
a
>  c  Gi FYvZ¥K gv‡bi Rb¨ 

 

KvR: 1| †Zvgv‡`i †kªwYi †h mKj QvÎ-Q&vÎxi D”PZv 5 dz‡Ui †P‡q †ewk Ges 5 dz‡Ui †P‡q Kg Zv‡`i D”PZv 
AmgZvi gva¨‡g cÖKvk Ki|  

      2| †Kv‡bv cix¶vi †gvU b¤^i  1000 n‡j, GKRb cix¶v_x©i cÖvß b¤̂i AmgZvi gva¨‡g cÖKvk Ki| 
 

D`vniY 1| mgvavb Ki I mgvavb †mUwU msL¨v‡iLvq †`LvI: 1644 >+x  
 

mgvavb : †`Iqv Av‡Q, 1644 >+x  

416444 −>−+∴ x  [Dfqc¶ †_‡K 4 we‡qvM K‡i] 

ev, 124 >x  

ev, 
4

12
4

4
>

x  [Dfqc¶‡K 4 Øviv fvM K‡i] 

ev, 3>x  

∴ wb‡Y©q mgvavb 3>x  
GLv‡b mgvavb †mU, }3:{ >∈= xRxS  
 

mgvavb †mUwU wb‡P Aw¼Z msL¨v‡iLvq †`Lv‡bv n‡jv| 3 A‡c¶v eo mKj ev¯—e msL¨v cÖ`Ë AmgZvi 

mgvavb Ges mgvavb †mU, { }3: >∈= xRxS  
 

 
 

D`vniY 2| mgvavb Ki Ges mgvavb †mU msL¨v‡iLvq †`LvI : 139 +>− xx  
mgvavb : †`Iqv Av‡Q, 139 +>− xx  

∴ 91399 ++>+− xx  
ev, 103 +> xx  
ev, xxxx 31033 −+>−  
ev, 102 >− x  

ev, 
2

10
2

2
−

<
−
− x  [Dfqc¶‡K FYvZ¥K msL¨v –2 Øviv fvM Kivq  

ev, 5−<x  AmgZvi w`K cv‡ë †M‡Q] 

−1       0      1      2      3      
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∴ wb‡Y©q mgvavb  5−<x  

GLv‡b mgvavb †mU { },5: −<∈= xRxS A_©vr 5−  A‡c¶v †QvU mKj ev —̄e msL¨v cÖ`Ë AmgZvi 

mgvavb|  

 
 

we:`ª: mgxKi‡Yi mgvavb †hgb GKwU mgxKiY (mgZv) Øviv cÖKvk cvq, †Zgwb AmgZvi mgvavb GKwU 
AmgZv Øviv cÖKvk cvq| AmgZvi mgvavb †mU (mvaviYZ) ev —̄e msL¨vi Amxg Dc‡mU| 

ba ≥  Gi A_©, ba >  A_ev ba =  
A_©vr ïay ba <  n‡jB ba ≥  wg_¨v nq| 

AZGe, 34 >  Ges 4 = 4 `yBwU Dw³B mZ¨| 

D`vniY 3| mgvavb Ki t ( ) [ ]0a,cbxa ≠<+  

mgvavb : a  abvZ¥K n‡j, ( )
a
c

a
bxa
<

+ , Dfqc¶‡K a  Øviv fvM K‡i cvB,  

a
cbx <+    ev, b

a
cx −<  

a  FYvZ¥K n‡j GKB cÖwµqvq cvB, 
( )

a
c

a
bxa
>

+
 

ev, 
a
cbx >+    ev, b

a
cx −>  

∴ wb‡Y©q mgvavb : ( ) ,b
a
cxi −<  hw` 0a >  nq,  

( ) b
a
cxii −> , hw` 0<a  nq| 

we:`ª: a  hw` k~b¨ Ges c  hw` abvZ¥K nq, Z‡e x  Gi †h‡Kv‡bv gv‡bi Rb¨ AmgZvwU mZ¨ n‡e| wKš‘ a  
hw` k~b¨ Ges c  FYvZ¥K nq, Z‡e AmgZvwUi †K‡bv mgvavb _vK‡e bv| 

 

cÖkœgvjv 6⋅1 
 

AmgZv¸‡jv mgvavb Ki Ges msL¨v‡iqLvq mgvavb †mU †`LvI : 

( ) 3
2
1|41223|3623|253|1 +≤−>−<−<− zzxxxy  

( ) ( )
60
47

543
|8343235|74

3
|6228|5 >++−≤−+≤−≥

xxxttxxx  

−5    −4   −3    −2    −1     0     1 
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AmgZvi e¨envi 
mgxKi‡Yi mvnv‡h¨ †Zvgiv mgm¨v mgvavb Ki‡Z wk‡LQ| GKB c×wZ‡Z AmgZv m¤úwK©Z mgm¨vi mgvavb 
Ki‡Z cvi‡e| 

D`vniY 1| †Kv‡bv cix¶vq evsjv 1g I 2q c‡Î igv †c‡q‡Q h_vµ‡g x5  Ges x6  b¤^i Ges KzgKzg 

†c‡q‡Q x4  Ges 84 b¤^i| †Kv‡bv c‡Î †KD 40 Gi wb‡P cvqwb| evsjv wel‡q KzgKzg n‡q‡Q cÖ_g Ges igv 
n‡q‡Q wØZxq| x  Gi gvb m¤¢ve¨ AmgZvi gva¨‡g cÖKvk Ki| 
mgvavb : igv †c‡q‡Q †gvU xx 65 +  b¤^i Ges KzgKzg †c‡q‡Q 844 +x   †gvU b¤̂i| 
cÖkœg‡Z, 84465 +<+ xxx  
ev, 84465 +<+ xxx    ev, 847 <x  

ev, 
7

84
<x   ev, 12<x  

wKš‘, 404 ≥x  [ cÖvß me©wbæ b¤^i 40 ]  ev,   x ≥ 10 
∴ AmgZvi gva¨‡g wjLv hvq  1210 ≤≤ x  

D`vniY 2| GKRb QvÎ 5 UvKv `‡i x  wU †cwÝj Ges 8 UvKv `‡i ( )4+x wU LvZv wK‡b‡Q| †gvU g~j¨ 

AbyaŸ© 97 UvKv n‡j, me©vwaK KqwU †cwÝj wK‡b‡Q? 

mgvavb : x wU †cwÝ‡ji `vg x5  UvKv Ges ( )4+x wU LvZvi `vg ( )48 +x  UvKv| 

cÖkœg‡Z, ( ) 97485 ≤++ xx   ev, ( ) 97485 ≤++ xx  

ev, 329713 −≤x   ev, 6513 ≤x  

ev, 
13
65

≤x   ev, 5≤x  

∴ QvÎwU me©vwaK 5wU †cwÝj wK‡b‡Q| 

 KvR : 140 UvKv †KwR `‡i †WwfW x †KwR Av‡cj wKb‡jb| wZwb we‡µZv‡K 1000 UvKvi GKLvbv †bvU 

w`‡jb| we‡µZv 50 UvKvi x Lvbv †bvUmn evKx UvKv †diZ w`‡jb| mgm¨vwU‡K AmgZvi gva¨‡g cÖKvk 

Ki Ges x Gi m¤¢ve¨ gvb wbY©q Ki| 
 

cÖkœgvjv 6⋅2 
 

1Ñ5 ch©š— mgm¨v¸‡jv AmgZvi gva¨‡g cÖKvk Ki Ges x  Gi gvb m¤¢ve¨ gvb wbY©q Ki| 

1| GK evjK NÈvq x  wK. wg. †e‡M 3 NÈv nuvUj Ges NÈvq ( )2x +  wK. wg. †e‡M 
2
1  NÈv †`Šovj 

Ges Zvi AwZµvš— c_ 29 wK. wg. Gi Kg| 
 

2| GKwU †evwW©s-G †ivR x4  †KwR Pvj Ges ( )3x −  †KwR Wvj jv‡M Ges Pvj I Wvj wg‡j 40 

†KwRi †ewk jv‡M bv| 
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3| 70 UvKv †KwR `‡i †mvnive mv‡ne x  †KwR Avg wKb‡jb| we‡µZv‡K 500 UvKvi GKLvbv †bvU 

w`‡jb| we‡µZv 20 UvKvi x  Lvbv †bvUmn evwK UvKv †diZ w`‡jb| 

4| GKwU Mvwo 4 NÈvq hvq x  wK. wg. Ges 5 NÈvq hvq ( )120x +  wK. wg.| MvwowUi Mo MwZ‡eM 

NÈvq 100 wK. wg. Gi †ewk bq| 

5| GK UzKiv KvM‡Ri †¶Îdj 40 eM© †m. wg.| Zv †_‡K x  †m. wg. `xN© Ges 5 †m. wg. cÖ ’̄wewkó 
AvqZvKvi KvMR †K‡U †bIqv n‡jv| 

 

6| cy‡Îi eqm gv‡qi eq‡mi GK-Z…Zxqvsk| wcZv gv‡qi †P‡q 6 eQ‡ii eo| wZbR‡bi eq‡mi mgwó 

AbyaŸ© 90 eQi| wcZvi eqm AmgZvi gva¨‡g cÖKvk Ki| 
 

7| †Rwb 14 eQi eq‡m Rywbqi e„wË cix¶v w`‡qwQj| 17 eQi eq‡m †m Gm.Gm.wm cix¶v w`‡e| Zvi 
eZ©gvb eqm AmgZvq cªKvk Ki| 

 

8| GKLvwb †RU †c‡bi MwZ cÖwZ †m‡K‡Û me©vwaK 300 wgUvi| †cbwU 15 wK. wg. hvIqvi cª‡qvRbxq 
mgq AmgZvq cÖKvk Ki| 

9| XvKv †_‡K †RÏvi wegvb c‡_ `~iZ¡ 5000 wK.wg| †RU wegv‡bi m‡e©v”P MwZ‡eM NÈvq 900 wK.

wg.| wKš‘ XvKv †_‡K †RÏv hvevi c‡_ cÖwZK~j w`‡K NÈvq 100 wK. wg. †e‡M evqy cÖev‡ni m¤§yLxb 
n‡Z nq| XvKv †_‡K †RÏvi weiwZnxb DÇq‡bi cÖ‡qvRbxq mgq GKwU AmgZvi gva¨‡g cÖKvk 
Ki| 

10| c~e©eZx© cÖ‡kœi m~Î a‡i, †RÏv †_‡K XvKv †divi c‡_ DÇq‡bi cÖ‡qvRbxq mgq GKwU AmgZvi 
gva¨‡g cÖKvk Ki| 

 

11| †Kv‡bv abvZ¥K c~Y© msL¨vi 5 ¸Y, msL¨vwUi wØ¸Y Ges 15 Gi mgwó A‡c¶v †QvU| msL¨vwUi m¤¢ve¨ 
gvb AmgZvq cÖKvk Ki| 

`yB PjKwewkó mij GKNvZ AmgZv 
Avgiv `yB PjKwewkó cmxy +=  (hvi mvaviY AvKvi 0cbyax =++ ) AvKv‡i mij mgxKi‡Yi 

†jLwPÎ A¼b Ki‡Z wk‡LwQ (mßg †kªYxi exRMwYZ cy¯—K `ªóe¨)| Avgiv †`‡LwQ †h, G iKg cÖ‡Z¨K
†jLwPÎB GKwU mij †iLv| 
’̄vbv¼vwqZ y,x  mgZ‡j 0cbyax =++  mgxKi‡Yi †jLwP‡Îi †h‡Kv‡bv we›`yi ¯’vbv¼ mgxKiYwU‡K 

wm× K‡i A_©vr mgxKiYwUi evgc‡¶ x  I y  Gi cwie‡Z© h_vµ‡g H we› ỳi fyR I †KvwU emv‡j Gi gvb 

k~b¨ nq| Ab¨w`‡K, †jLwP‡Îi evB‡i †Kv‡bv we›`yi ’̄vbv¼B mgxKiYwU‡K wm× K‡i bv A_©vr H we› ỳi fyR 
†KvwUi Rb¨ cbyax ++  Gi gvb k~b¨ A‡c¶v eo ev †QvU nq| mgZj¯’ †Kv‡bv we›`y P  Gi fyR I 

†KvwU Øviv cbyax ++  ivwki x  I y  †K h_vµ‡g cÖwZ¯’vcb Ki‡j ivwkwUi †h gvb nq, Zv‡K P
we›`y‡Z ivwkwUi gvb ejv nq Ges D³ gvb‡K mvaviYZ ( )Pf  Øviv wb‡`©k Kiv nq| P  we› ỳ †jLw ’̄Z n‡j 

( ) P,0Pf =  we›`y †jLwP‡Îi ewnt¯’ n‡j ( ) 0Pf >  A_ev ( ) 0Pf <  
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ev —̄‡e †jLwP‡Îi ewnt ’̄ mKj we› ỳ †jL Øviv `yBwU Aa©Z‡j wef³ nq t GKwU Aa©Z‡ji cÖ‡Z¨K we› ỳ P  Gi 
Rb¨ ( ) ;0Pf >  Aci Aa©Z‡ji cÖ‡Z¨K we›`y P  Gi Rb¨ ( ) .0Pf <  
ejv evûj¨, †j‡Li Dci Aew ’̄Z cÖ‡Z¨K we›`y P  Gi Rb¨ ( ) 0Pf =  
D`vniY 1| 03yx =−+  mgxKiYwU we‡ePbv Kwi| mgxKiYwU †_‡K cvIqv hvq t 

xy −= 3  

x 0 3 1 
y 3 0 2 

Ges ( )y,x  mgZ‡j QK KvM‡R †QvU eM©‡¶‡Îi evûi ˆ`N©¨‡K GKK a‡i mgxKiYwUi †jLwPÎwU wbæiƒc nq: 

 
wPÎ 

GB †jLwPÎ †iLv mgMÖ ZjwU‡K wZbwU As‡k c„_K K‡i| h_v: 

(1) †iLvi (K) wPwýZ cv‡ki we›`ymg~n 
(2) †iLvi (L) wPwýZ cv‡ki we› ỳmg~n (3) †iLvw ’̄Z we›`ymg~n| 
GLv‡b (K) wPwýZ Ask‡K †jL †iLvi ÒDc‡ii AskÓ I (L) wPwýZ Ask‡K †jL- †iLvi Òwb‡Pi AskÓ ejv hvq| 
ỳB PjKwewkó AmgZvi †jLwPÎ 

D`vniY 2| 03yx >−+  A_ev 03yx <−+  AmgZvi †jLwPÎ AsKb Ki| 
mgvavb : Dc‡iv³ AmgZvØ‡qi †jLwPÎ AsKb Ki‡Z cÖ_‡gB QK KvM‡R 03yx =−+  mgxKiYwUi 
†jLwPÎ AsKb Kwi| 

03yx =−+  mgxKiY †_‡K cvB 

x 0 3 1 
y 3 0 2 

 
wPÎ 
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03yx >−+  AmgZvi †jLwPÎ A¼‡bi Rb¨ D³ AmgZvq g~jwe›`y ( 0, 0) Gi gvb emv‡j Avgiv cvB 

03 >−  hv mZ¨ bq| Kv‡RB, AmgZvi QvqvwPÎ n‡e 03yx =−+  †iLvi †h cv‡k g~jwe›`y i‡q‡Q Zvi 

wecixZ cv‡k| 

 
wPÎ 

03yx <−+  AmgZvi †jLwPÎ AsK‡bi Rb¨ D³ AmgZvq g~jwe›`y (0, 0) Gi gvb emv‡j cvIqv hvq  

Ñ3<0 hv AmgZv‡K wm× K‡i ev gvb mZ¨| Kv‡RB, G Ae¯’vq AmgZvi QvqvwPÎ n‡e †iLvwUi †h cv‡k 
g~jwe› ỳ i‡q‡Q †m cv‡k| 

 
wPÎ 

D`vniY 3| 06y3x2 ≥+−  AmgZvi mgvavb †m‡Ui eY©bv `vI I wPwÎZ Ki| 

mgvavb : Avgiv cÖ_‡g 06y3x2 =+−  mgxKi‡Yi †jLwPÎ A¼b Kwi| 

mgxKiYwU †_‡K cvIqv hvq : 

6y3x2 +−  ev 2
3
x2y +=  

G †jLwPÎw¯’Z K‡qKwU ¯’vbv¼ :  

x 0 –3 3 
y 2 0 4 
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’̄vbv¼vwqZ QK KvM‡Ri ¶z`ªZg e‡M©i evûi ˆ`N©‡K GKK a‡i (0, 2), (-3, 0), (3, 4) we› ỳ¸‡jv ¯’vcb K‡i 
mgxKiYwUi †jLwPÎ A¼b Kwi| 

 
wPÎ 

GLb g~jwe›`y (0, 0) †Z 6y3x2 +−  ivwki gvb 6, hv abvZ¥K| myZivs †jLwPÎ †iLvwUi †h cv‡k© 

g~jwe› ỳ i‡q‡Q †mB cv‡ki mKj we› ỳi Rb¨B 6y3x2 +− >0 
AZGe, 6y3x2 +− >0 AmgZvi mgvavb †mU 6y3x2 +− >0 mgxKi‡Yi †jLwPÎw¯’Z mKj we›`yi 

Ges †jLwP‡Îi †h cv‡k g~jwe›`y Aew¯’Z †mB cv‡ki mKj we›`yi ’̄vbv¼ mgš^‡q MwVZ| 
GB mgvavb †m‡Ui †jLwPÎ Dc‡ii wP‡Îi wPwýZ AskUzKz hvi g‡a¨ †jLwPÎ †iLvwUI Aš—fy©³| 

D`vniY 4| y,x  mgZ‡j, 5x2 <−  AmgZvi †jLwPÎ A¼b Ki|  

mgvavb : 5x2 <−  AmgZvwU‡K Gfv‡e †jLv hvq| 

05x2 >+  ev, 5x2 −>  ev, 
2
5x −>  

GLb ’̄vbv¼vwqZ y,x  mgZ‡j 
2
5x −=  mgxKi‡Yi †jLwPÎ A¼b Kwi| QK KvM‡Ri ¶z ª̀Zg e‡M©i evûi

ˆ`‡N©¨i wØ¸Y‡K GKK a‡i  ( − 0 ),
2
5

 we› ỳ w`‡q y  A‡¶i mgvš—ivj K‡i †jLwPÎ †iLvwU A¼b  Kiv n‡jv| 

 
wPÎ 
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GB †jLwPÎ †iLvi Wvb cv‡k g~jwe›`y Aew¯’Z Ges g~jwe›`y‡Z 0x =  hv, 
2
5

−>  

myZivs †jLwPÎ †iLvi Wvb cv‡ki mKj we›`yi ¯’vbv¼B cÖ`Ë AmgZvi mgvavb (†jLwPÎ †iLvi we›`y̧ ‡jv 
we‡eP¨ bq)| mgvavb †m‡Ui †jLwPÎ Dc‡ii wP‡Îi wPwýZ AskUzKz (hvi g‡a¨ †jLwPÎ †iLvwU Aš—fy©³ bq)| 
D`vniY 5| x2y ≤  AmgZvi †jLwPÎ A¼b Ki| 

mgvavb : x2y ≤  AmgZvwU‡K 0x2y ≤−  AvKv‡i †jLv hvq| 

 GLb 0x2y =−  A_vr x2y =  

mgxKi‡Yi †jLwPÎ A¼b Kwi| mgxKiYwU  †_‡K cvB, 

x 0 2 –2 
y 0 4 –4 

¯’vbv¼vwqZ QK KvM‡Ri ¶z`ªZg e‡M©i ˆ`N©‡K GKK a‡i (0, 0), (2, 4), (–2, –4) we›`y¸‡jv‡K ¯’vcb K‡i 
†jLwPÎ †iLvwU A¼b  Kiv n‡jv| 

 
wPÎ 

(1, 0) we›`y †jLwPÎ †iLvi Ôwb‡Pi As‡kÕ Av‡Q| GB we›`y‡Z 021202 <−=×−=− xy  

myZivs †jLwPÎ †iLvwU I Zvi wb‡Pi Ask [A_©vr †h As‡k (1, 0) we›`ywU Aew ’̄Z] mgš^‡q MwVZ mgZ‡ji 
AskUzKzB cÖ`Ë AmgZvi †jLwPÎ| 
D`vniY 6| 01y3x2 ≥−−  Ges 07y3x2 ≤−+  AmgZv `yBwUi hyMcr mgvavb wPwýZ Ki| 

mgvavb : cÖ_‡g ( )iyx       0132 =−−  

     Ges ( )iiyx 0732 =−+  

mgxKiY `yBwUi †jLwPÎ A¼b Kwi|  

( )i  †_‡K cvB,  

1x2y3 −=   ev, 
3

1x2y −
=   

GLv‡b, 
x 5 –4 –1 
y 3 –3 –1 
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( )ii  †_‡K cvB, 7x2y3 +−=  ev, 
3

7x2y +−
=  

GLv‡b, 
x –1 2 –4 
y 3 1 5 

 

GLb ’̄vbv¼vwqZ QK KvM‡Ri ¶z`ªZg e‡M©i evûi ˆ`N©¨‡K GKK a‡i (5, 3), (–4, –3), (–1, –1) we›`y¸‡jv 

’̄vcb K‡i 0132 =−− yx mgxKi‡Yi †jLwPÎ †iLv Ges (–1, 3), (2, 1), (–4, 5) we› ỳ¸‡jv ¯’vcb K‡i 

0732 =−+ yx  mgxKi‡Yi †jLwPÎ †iLv A¼b Kwi|  

 
wPÎ 

g~jwe› ỳ (0, 0) †Z 1y3x2 −−  ivwki gvb –1, hv FYvZ¥K| myZivs 01y3x2 =−−  Gi †jLwPÎ †iLvi 
†h cv‡k g~jwe› ỳ Aew ’̄Z †mB cv‡ki mKj we› ỳi Rb¨ 01y3x2 <−−  Ges Aci cv‡ki mKj we› ỳi Rb¨ 

0132 >−− yx ; AZGe †jLwPÎ †iLvwUmn Zvi Ôwb‡PÕ mZ‡ji wPwýZ Ask 01y3x2 >−−  AmgZvi 
†jLwPÎ| Avevi, (0, 0) †Z ( )7y3x2 −−  ivwki gvb –7, hv FYvZ¥K| myZivs 07y3x2 =−+  Gi 
†jLwPÎ †iLvi †h cv‡k g~jwe› ỳ Aew ’̄Z †mB cv‡ki mKj we› ỳi Rb¨ 07y3x2 <−+ , AZGe †jLwPÎ 
†iLvwUmn Zvi Ôwb‡PÕ mgZ‡ji wPwýZ Ask 07y3x2 ≤−+  AmgZvi †jLwPÎ| 
AZGe, GB †iLv `yBwUi mswkó Ask mn GB ỳBfv‡e wPwýZ As‡ki †Q`vskB AmgZv ỳBwUi hyMcr 
mgvav‡bi †jLwPÎ| wP‡Î Mvpfv‡e wPwýZ AskB (mxgv‡iLvmn) GB †jLwPÎ| 

Abykxjbx 6⋅3 
1| 5x + 5 > 25 AmgZvwUi mgvavb †mU †KvbwU? 
 K. S = {x∈R : x > 4} L. S = { x∈R : x < 4} 
 M. S = { x∈R : x ≤ 4} N. S = { x∈R : x ≥ 4} 
2| x + y =  − 2  mgxKiYwU‡Z x Gi †KvY gv‡bi Rb¨ y = 0 n‡e? 
 K. 2       L.  0         M. 4         N. − 2 
3| 2xy + y = 3 mgxKiYwUi mwVK ¯’vbvsK †Kvb¸‡jv ? 
 K. (1, −1), (2, −1) L. (1, 1), (2, −1) 
 M. (1, 1), (−2, 1) N. (−1, 1), (2, −1)  
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wb‡gœ AmgZvwU †_‡K 4 I 5 b¤^i cÖ‡kœi DËi `vI: 

x ≤ 3
4
+

x  

4| AmgZvwUi mgvavb †mU †KvbwU? 
K. S  =  {x∈R : x > 4} L. S  =  {x∈R : x < 4} 

 M. S  =  {x∈R : x ≤ 4} N. S  =  {x∈R : x ≥ 4} 
5| AmgZvwUi mgvavb †m‡Ui msL¨v †iLv †KvbwU? 

wb‡gœi Aby‡”Q`wU c‡o 6 I 7 b¤^i cÖkœ¸‡jvi DËi `vI: 
GKRb QvÎx 10.00 UvKv `‡i x wU †cwÝj 6.00 UvKv `‡i (x+3)wU LvZv wK‡b‡Q| me¸‡jv wg‡j †gvU 
g~j¨ AbyaŸ© 114.00 UvKv| 

6| mgm¨vwUi AmgZvq cÖKvk †KvbwU ? 
i 10x + 6(x+3) ≤ 114 ii 10x + 6 (x+3) ≥ 114 
iii 10x + 6 (x+3) < 114 
wb‡Pi †KvbwU mwVK ? 
K. i            L.  ii             M.   iii N. i I ii 

7| QvÎxwU me©vwaK KZwU †cwÝj wKbj? 
K. 1 wU                L. 3 wU  M. 5 wU                       N.   6 wU 

8| mgm¨vwU msL¨v †iLvq †KvbwU cÖ‡hvR¨ n‡e? 
 

 

9| wb‡æi cÖ‡Z¨K AmgZvi mgvavb †m‡Ui †jLwPÎ A¼b Ki:  

(i) 10yx −>−  (ii) 6yx2 <−  

(iii) 0yx3 ≥−  (iv) 12y2x3 ≤−  

(v) 2y −<   (vi) 4x ≥  
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(vii) 2xy +>  (viii) 2xy +<  

(ix) x2y ≥   (x) 0y3x <+  

10| wb‡Pi cÖ‡Z¨K AmgZvhyM‡ji mgvavb †m‡Ui †jLwPÎ A¼b Ki: 

(i) 06y3x <−−  Ges 02yx3 <++  

(ii) 04yx ≤−+  Ges 03yx2 ≥−−  

(iii) 03yx >+−  Ges 06yx2 ≥−−  

(iv) 03yx >−+  Ges 05yx2 >−−  

(v) 04y2x >−+  Ges 03yx2 >−−  

(vi) 11y2x5 >+  Ges 3y2x7 >−  

(vii) 5y3x3 >−  Ges 9y3x ≤+  

(viii) 09y3x5 >−−  Ges 5y2x3 ≥−  

11| nhiZ kvnRvjvj wegvb e›`i †_‡K wm½vcyi wegvb c‡_i `~iZ¡ 1793 wK.wg.| evsjv‡`k wegv‡bi m‡e©v”P

MwZ‡eM 500 wK.wg./NÈv| wKš‘ nhiZ kvnRvjvj wegvb e›`i †_‡K wm½vcyi hvevi c‡_ cÖwZKz‡j 60
wK.wg/NÈv †e‡M evqy cÖev‡ni m¤§yLxb nq| 

K. DÏxc‡Ki mgm¨vwUi cÖ‡qvRbxq mgq t NÈv a‡i mgm¨vwU‡K AmgZvq †`LvI| 
L. nhiZ kvnRvjvj wegvbe›`i †_‡K wm½vcyi wegvbe›`i ch©š— weiwZnxb DÇvq‡bi cÖ‡qvRbxq mgq (K) 
AmgZv mgxKiY †_‡K wbY©q Ki Ges msL¨v †iLvq †`LvI|  

M. wm½vcyi †_‡K nhiZ kvnRvjvj wegvbe›`‡i †divi c‡_ weiwZnxb DÇvq‡bi cÖ‡qvRbxq mgq‡K x a‡i 
mgm¨vwU‡K AmgZvi gva¨‡g cÖKvk K‡i †j‡Li mvnv‡h¨ mgvavb Ki| 

12| ̀ yBwU msL¨vi 1g msL¨vwUi 3 ¸Y †_‡K 2q msL¨vwUi 5 ¸Y we‡qvM Ki‡j 5 A‡c¶v e„nËi nq| Avevi 1g 

msL¨v †_‡K 2q msL¨vi 3 ¸Y we‡qvM Ki‡j AbyaŸ© 9 nq| 
K. DÏxc‡Ki mgm¨v¸‡jv‡K AmgZvq †`LvI|  

L. 1g msL¨vwUi 5 ¸Y,  Bnvi wØ¸Y Ges 15 Gi mgwó A‡c¶v †QvU n‡j msL¨vwUi m¤¢ve¨ gvb 
AmgZvq cÖKvk Ki|  

M.  K bs G cÖvß AmgZv hyM‡ji mgvavb †m‡Ui †jLwPÎ A¼b Ki|  



mßg Aa¨vq 

Amxg aviv 
Infinite Series 

 

mvaviY exRMwY‡Z Abyµg I mmxg aviv m¤ú‡K© wek` Av‡jvPbv Kiv n‡q‡Q| wKš‘ Abyµg I Amxg avivi 
g‡a¨ GKUv cÖZ¨¶ m¤úK© i‡q‡Q| Abyµ‡gi c`¸‡jvi mv‡_ MvwYwZK wPý e¨envi K‡i Amxg aviv cvIqv hvq| G 
Aa¨v‡q  Amxg aviv wb‡q Av‡jvPbv Kiv n‡e|  

Aa¨vq †k‡l wk¶v_x©iv − 
 Abyµ‡gi aviYv e¨vL¨v Ki‡Z cvi‡e| 
 Amxg aviv wPwýZ Ki‡Z cvi‡e| 
 Amxg ¸‡YvËi avivi mgwó _vKvi kZ© e¨vL¨v Ki‡Z cvi‡e| 
 Amxg ¸‡YvËi avivi mgwó wbY©q Ki‡Z cvi‡e| 
 Ave„Ë `kwgK msL¨v‡K Abš— ¸‡YvËi avivq cÖKvk Ges mvaviY fMœvs‡k iƒcvš—i Ki‡Z cvi‡e| 

 

Abyµg 
wb‡Pi m¤úK©wU j¶ Kwi : 

 1 2  3 4  5    ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ n  ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅  
 ↓  ↓  ↓  ↓  ↓                           ↓  
 1 4  9  16  25  ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 2n  ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
 

GLv‡b cÖ‡Z¨K ¯^vfvweK msL¨v n  Zvi eM©msL¨v 2n  Gi mv‡_ m¤úwK©Z| A_©vr ¯^vfvweK msL¨vi †mU 

,.......}4 ,3,2,1{=N  †_‡K GKwU wbq‡gi gva¨‡g Zvi eM© msLvi †mU ,.......}16,9,4,1{  cvIqv 

hvq| GB mvRv‡bv eM©msL¨vi †mUwU GKwU Abyµg| myZivs, KZK¸‡jv ivwk GKUv we‡kl wbq‡g µgvš^‡q 
Ggbfv‡e mvRv‡bv nq ‡h cÖ‡Z¨K ivwk Zvi c~‡e©i c` I c‡ii c‡`i mv‡_ Kxfv‡e m¤úwK©Z Zv Rvbv hvq| 

Gfv‡e mvRv‡bv ivwk¸‡jvi †mU‡K Abyµg (Sequence) ejv nq| 

Dc‡ii m¤úK©wU‡K dvskb e‡j Ges 2)( nnf =  wjLv nq| GB Abyµ‡gi mvaviY c` 2n . †h‡Kv‡bv 

Abyµ‡gi c`msL¨v Amxg| AbyµgwU mvaviY c‡`i mvnv‡h¨ wjLvi c×wZ n‡jv  { } ......,3,2,1,  2 =nn  

ev,  { }+∞=1
2 nn   ev,  { }2  n . 

Abyµ‡gi cÖ_g ivwk‡K cÖ_g c`, wØZxq ivwk‡K wØZxq c`, Z…Zxq ivwk‡K Z…Zxq c` BZ¨vw` ejv nq| Dc‡i 

ewY©Z 1, 4, 9, 16,… … Abyµ‡gi cÖ_g c` =1 , wØZxq c` = 4, BZ¨vw`| 
 
wb‡P Abyµ‡gi PviwU D`vniY †`Iqv n‡jv : 

2
1 , 

22
1 , 

32
1 , 

42
1 ,⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅, 

n2
1 , ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅   

3, 1, Ñ1, Ñ3, ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅, )25( n−  , ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 
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1, 
3
2 , 

5
3 , 

7
4 ,  ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅, 

12 −n
n , ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅   

2
1 , 

5
1 , 

10
1 , 

17
1 ,⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅, 

1
1

2 +n
, ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 

 
 

KvR : 1| wb‡Pi Abyµg¸‡jvi mvaviY c` wbY©q Ki : 

          (i) , ........
5
4,

4
3,

3
2,

2
1

−−       (ii) , ........
8
7,

6
5,

4
3,

2
1      

         (iii) , ........
2
4,

2
3,

2
1,

2
1

43
     (iv) , ........2,3,2,1 . 

      2| cÖ`Ë mvaviY c` n‡Z wb‡Pi Abyµg¸‡jv †jL : 

     (i) ( )n11 −+    (ii) ( )n11 −−     (iii) 
n

⎟
⎠
⎞

⎜
⎝
⎛−+

2
11     (iv) 

n

n
π

2

     (v) 
n
nln     (vi) ⎟

⎠
⎞

⎜
⎝
⎛

2
cos πn  

       3| †Zvgiv cª‡Z¨‡K GKwU K‡i Abyµ‡gi mvaviY c` wj‡L AbyµgwU †jL| 
 

aviv 
†Kv‡bv Abyµ‡gi  c`¸‡jv cici  Õ+Õ  wPý Øviv hy³ Ki‡j GKwU aviv (Series) cvIqv hvq| †hgb, 

.......16941 ++++  GKwU aviv| Avevi ........
16
1

8
1

4
1

2
1 ++++ GKwU aviv| Gi cici `yBwU c‡`i 

AbycvZ mgvb| myZivs, †h‡Kv‡bv avivi cici `yBwU c‡`i g‡a¨ m¤ú‡K©i Dci wbf©i K‡i avivwUi ˆewkó¨| 
aviv¸‡jvi g‡a¨ ¸i“Z¡c~Y© GKwU aviv n‡jv ¸‡YvËi aviv| Avevi, †Kv‡bv avivi ivwk ev c‡`i msL¨vi Dci 
wbf©i K‡i aviv‡K `yBfv‡e fvM Kiv hvq| h_v- 
( i ) mmxg aviv (Finite Series),     ( ii )  Amxg aviv (Infinite Series)  
 

mmxg aviv‡K mvš— aviv Ges Amxg aviv†K Abš— avivI ejv nq| 
mmxg aviv m¤ú‡K© gva¨wgK exRMwYZ cy —̄‡K Av‡jvPbv Kiv n‡q‡Q| GLv‡b Amxg aviv m¤ú‡K© Av‡jvPbv Kiv 
n‡e|  
 

Amxg aviv (Infinite Series)  
ev¯—e msL¨vi GKwU Abyµg ,..................,,,, 321 nuuuu      n‡j  .................321 +++++ nuuuu        †K 

ev —̄e msL¨vi GKwU Amxg aviv ejv nq| GB avivwUi nZg c` nu | 
 

Amxg avivi AvswkK mgwó (Partial Sum of Infinite Series) 
 ..................3321 ++++++ nuuuuu          Abš— avivi 

 1g AvswkK mgwó 11 uS =  

 2q AvswkK mgwó 212 uuS +=  

 3q AvswkK mgwó 3213 uuuS ++=  
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...... ...... ...... ...... ..... 

...... ...... ...... ...... ..... 
∴ nZg AvswkK mgwó nn uuuuS ..........321 +++=  A_©vr, †Kv‡bv Amxg avivi nZg AvswkK mgwó 

n‡”Q avivwUi cÖ_g n  msL¨K )( Nn∈  c‡`i mgwó| 
 
D`vniY 1| cÖ`Ë Amxg aviv `yBwUi AvswkK mgwó wbY©q Ki| 

(K) ...........4321 ++++  
(L) .............1111 +−+−  

mgvavb : (K) avivwUi cÖ_g c` 1=a  Ges mvaviY Aš—i 1=d . AZGe avivwU GKwU mgvš—i aviv| 

∴ mgwó { }1112
2

⋅−+⋅= )(nnSn                    { }] )1(2
2

 [ dnanSn −+=  

   
{ }

2
)1(

12
2

+=

−+=

nn

nn

  

Dc‡ii D`vni‡Y nGi wewfbœ gvb ewm‡q cvB, 

5000050000
2

100001100000

500500
2

10011000

55
2

1110

100000

1000

10

=×=

=×=

=×=

S

S

S

 

...... ...... ...... ...... ..... 

...... ...... ...... ...... ..... 

G‡¶‡Î, nGi gvb hZ eo Kiv nq, nS Gi gvb ZZ eo nq| myZivs cÖ`Ë Amxg avivwUi †Kv‡bv mgwó bvB| 

mgvavb : (L) .............1111 +−+−  Amxg avivwUi 
1g AvswkK mgwó 11 =S  
2q AvswkK mgwó 0112 =−=S  
3q AvswkK mgwó 11113 =+−=S  
4_© AvswkK mgwó 0111114 =−++−=S  
...... ...... ...... ...... .....     ...... 
...... ...... ...... ...... .....     ...... 

Dc‡ii D`vniY †_‡K †`Lv hvq †h, n  we‡Rvo msL¨v n‡j nZg AvswkK mgwó 1=nS  Ges n  †Rvo msL¨v 

n‡j nZg AvswkK mgwó, 0=nS . 

GLv‡b †`Lv hv‡”Q †h, cÖ`Ë avivwUi †¶‡Î, Ggb †Kv‡bv wbw`©ó msL¨v cvIqv hvq bv hv‡K avivwUi mgwó ejv 
nq| 



128 D”PZi MwYZ

Amxg ¸‡YvËi avivi mgwó (Sum of Infinite Series in Geometric Progression)  

.............32 ++++ ararara  ¸‡YvËi avivwUi cÖ_g c` a  Ges mvaviY AbycvZ .r  

myZivs, avivwUi nZg c` = 1−nar , †hLv‡b Nn∈  Ges 1≠r  n‡j avivwUi nZg AvswkK mgwó  

 

1,
1
1

1,
1
1

............ 132

<
−
−

⋅=

>
−
−

⋅=

+++++= −

r
r
raS

r
r
ra

ararararaS

n

n

n

n
n

  hLb   Ges

  hLb        

j¶ Kwi :  

)(i  1  <ll r  n‡j, A_©vr, 11 <<− r  n‡j,  nGi gvb e„w× Ki‡j (   ∞→n n‡j ) ll   nr  Gi gvb n«vm 

cvq Ges nGi gvb h‡_ó eo Ki‡j ll   nr  Gi gvb 0  Gi KvQvKvwQ nq| A_©vr nr  Gi cÖvš—xq gvb 

(Limiting Value) 0  nq| d‡j nS  Gi cÖvš—xq gvb, 

 

r
a

r
r

r
a a

r
raS

nn

n

−
=

−
−

−
=

−
−

=

1

111
)1(

                     

 

G‡¶‡Î, .......2 +++ arara  Amxg avivwUi mgwó 
r

aS
−

=∞ 1
 

)(ii  1  >ll r  n‡j, A_©vr, 1>r  A_ev 1−<r  n‡j, nGi gvb e„w× Ki‡j ll   nr  Gi gvb e„w× cvq Ges 

n  †K h‡_ó eo K‡i ll   nr  Gi gvb h‡_ó eo Kiv hvq| myZivs Ggb †Kv‡bv wbw`©ó msL¨v S cvIqv hvq bv, 

hv‡K nS  Gi cÖvš—xq gvb aiv hvq| 

A_©vr, G‡¶‡Î Amxg avivwUi †Kv‡bv mgwó bvB|  
 

)(iii  1−=  r  n‡j, nS Gi cÖvš—xq gvb cvIqv hvq bv| 

 †Kbbv, n  †Rvo msL¨v n‡j 1)1( =− n Ges n  we‡Rvo msL¨v n‡j 1)1( −=− n  

G‡¶‡Î avivwU n‡e, ......+−+−+− aaaaaa  
myZivs, GB Amxg avivwUi †Kv‡bv mgwó bvB| 
 

1  <ll r  A_©vr, 11 <<− r  n‡j, ......2 +++ arara  Amxg ¸‡YvËi avivwUi mgwó .
1 r

aS
−

=  

r Gi Ab¨ mKj gv‡bi Rb¨ Amxg avivwUi mgwó _vK‡e bv| 
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gš—e¨ : Amxg ¸‡YvËi avivi mgwó‡K (hw` _v‡K) ∞S  wj‡L cÖKvk Kiv nq Ges G‡K avivwUi AmxgZK 

mgwó ejv nq| 

A_©vr, .............32 ++++ ararara  ¸‡YvËi avivwUi AmxgZK mgwó, ,
1 r

aS
−

=∞  hLb 1  <ll r  

 

KvR : 1| wb‡Pi cª‡Z¨K †¶‡Î GKwU Amxg ¸‡YvËi avivi cÖ_g c` a  Ges mvaviY AbycvZ r ‡`Iqv Av‡Q| 
          avivwU †jL Ges hw` Gi AmxgZK mgwó _v‡K Zv-I wbY©q Ki :  

          (i) 
2
1 ,4 == ra            (ii) 

3
1 ,2 −== ra         (iii) 3 ,

3
1 == ra    

         (iv) 210
1 ,5 == ra .      (v) 

7
2 ,1 −== ra         (vi) 

3
1 ,81 −== ra . 

        2| †Zvgiv cª‡Z¨‡K GKwU K‡i Amxg ¸‡YvËi aviv †jL| 
 

D`vniY 2| wb‡Pi Amxg ¸‡YvËi avivi AmxgZK mgwó (hw` _v‡K) wbY©q Ki|  
 

(1) .........
3

1

3

1

3

1
3
1

432
++++  

(2) ..........0010010101 ⋅+⋅+⋅+  

(3) .........
4
1

22
1

2
1

2
11 +++++  

mgvavb (1) : GLv‡b, avivwUi cÖ_g c`, 
3
1

=a  Ges mvaviY AbycvZ 
3
1

1
3

3

1
2

=×=r < 1               

∴ avivwUi AmxgZK mgwó, 
r

aS
−

=∞ 1
 

                             
2
1

2
3

3
1

3
11

3
1

=×=
−

=  

mgvavb (2) : GLv‡b, cÖ_g c` 1=a  Ges mvaviY AbycvZ 
10
1 

1
10 =⋅=r  < 1  

∴ avivwUi AmxgZK mgwó, 
r

aS
−

=∞ 1
 

9
11

9
10

10
11

1 ==
−

=  

mgvavb (3) : GLv‡b, cÖ_g c` 1=a , mvaviY AbycvZ 
2

1
1
2

1

r   ==  < 1 

∴ avivwUi AmxgZK mgwó, 
r

aS
−

=∞ 1
 414.3

12
2

2
11

1 =
−

=
−

=  (Avmbœ) 
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†cŠYtcywYK `kwg‡Ki mvaviY fMœvs‡k i~cvš—i  

D`vniY 3| (K) : 
...........005005050    

...........555050
+⋅+⋅+⋅=

⋅=
.

. .

..

⋅  

avivwU GKwU Amxg ¸‡YvËi aviv hvi 1g c` 50 ⋅=a Ges mvaviY AbycvZ 1.0
50
050

=
⋅
⋅

=r  

9
5

90
50 

)10(1
50

1
5 0 
.

=
⋅
⋅

=
⋅−

⋅
=

−
=⋅∴

r
a  

(L) 
...........000012001212    

...........12121212
   
12

+⋅+⋅+⋅=
⋅=

..
⋅  

GB Amxg ¸‡YvËi avivwUi 1g c` 12⋅=a Ges mvaviY AbycvZ 01  
12

0012
⋅=

⋅
⋅

=r  

33
4

99
12  

)1(1
12 

1
12  
     

=
⋅
⋅

=
⋅−

⋅
=

−
=⋅∴

⋅⋅

r
a  

(M) ...........23123123111321 ⋅=⋅   
     .)..........000000231000231231(1          +⋅+⋅+⋅+=  

GLv‡b, eÜbxi Af¨š—‡ii avivwU GKwU Amxg ¸‡YvËi aviv 

hvi 1g c` 231⋅=a Ges mvaviY AbycvZ 001 
231

000231
⋅=

⋅
⋅

=r  

.
333
410

999
2311 

)001(1
2311               

1
1  1321

=+=
⋅−

⋅
+=

−
+=∴ ⋅

r
a

 

 
Abykxjbx 7 

1. 1, 3, 5, 7, avivwUi 12 Zg c` †KvbwU ?  
K. 12 L. 13 
M. 23 N. 25 

2. †K‡bv Abyµ‡gi n Zg c` = 
)1(

1
+nn

 Gi 3q c` †KvbwU ?  

K. 
3
1   L. 

6
1  

M. 
12
1  N. 

20
1  

3. n Zg c` = 
2

)1(1 n−−  n‡j 20 Zg c` †KvbwU ?  

K. 0  L. 1 
M. -1  N. 2 

†K‡bv Abyµ‡gi 
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4 †Kvb Abyµ‡gi n Zg  c` Un = 
n
1  Ges Un <10-4 n‡j n Gi gvb n‡e- 

i n <103 
ii n <104 
iii n >104 
wb‡Pi †KvbwU mwVK ? 
K. i I ii L. i I iii 
M. i I iii N. i, ii I iii 

wb‡gœi avivwU j¶ Ki Ges (5-7) b¤^i cÖ‡kœi DËi `vI|  4, 
3
4 ,  

9
4 , ............. 

5. avivwUi 10 Zg  c` †KvbwU ?  

K. 103
4   L. 93

4  

M. 113
4   N. 123

4  

6. avivwUi cÖ_g 5 c‡`i mgwó KZ? 

K. 
27

160  L. 
81

484  

M. 
9

12   N. 
9
20  

7. avivwUi AmxgZK mgwó KZ?  
K. 0  L. 5 
M. 6  N. 7 

8| cÖ`Ë Abyµ‡gi 10  Zg c`, 15 Zg c` Ges r Zg c` wbY©q Ki : 
(K) ......,.........12  ,10  ,8  ,6  ,4  ,2  

(L) ....,.........
2
5  ,2  ,

2
3  ,1  ,

2
1  

(M) AbyµgwUi nZg c` = Nn
nn

∈
+

,
)1(

1   

(N) ....,.........1 ,0 ,1 ,0 ,1 ,0  

(O) ....,.........
81
5 ,

27
5 ,

9
5 ,

3
5 ,5  

(P) AbyµgwUi nZg c` = 
2

)1(1 3n−−  

9| GKwU Abyµ‡gi nZg c` 
n

un
1

=  

(K) 510−<nu n‡j, nGi gvb wKi~c n‡e ? 

(L) 510−>nu n‡j, nGi gvb wKi~c n‡e ? 
(M) nu Gi cÖvš—xq gvb ( nh‡_”Q eo n‡j) m¤ú‡K© wK ejv hvq ?  



D”PZi MwYZ132

10| MvwYwZK Av‡ivn c×wZi mvnv‡h¨ †`LvI †h, 1≠r  n‡j, ¸‡YvËi aviv  

     .............32 ++++ ararara  Gi nZg AvswkK mgwó, 
r
raS

n

n −
−

⋅=
1
1

 

11| cÖ`Ë Amxg ¸‡YvËi avivi (AmxgZK) mgwó hw` _v‡K, Z‡e Zv wbY©q Ki : 

(K) .............
8
1

4
1

2
11 ++++  

(L) .............
5
8

5
4

5
2

5
1

432 +−+−  

(M) .............
32
1

8
1

2
128 +++++  

(N) .............168421 +++++  

(O) .............
16
1

8
1

4
1

2
1

+⎟
⎠
⎞

⎜
⎝
⎛−++⎟

⎠
⎞

⎜
⎝
⎛−+  

12|wb‡Pi aviv¸‡jvi cÖ_g 
e¨vL¨v `vI|

n  msL¨K c‡`i †hvMdj wbY©q Ki| G¸‡jvi AmxgZK mgwó Av‡Q wK? bv _vK‡j 

(K) .............777777 +++  
(L) .............555555 +++  

13| x -Gi Dci wK kZ© Av‡ivc Ki‡j .............
)1(

1
)1(

1
1

1
32 +

+
+

+
+

+ xxx
 Amxg avivwUi 

(AmxgZK) mgwó _vK‡e Ges †mB mgwó wbY©q Ki| 
14| cÖ`Ë †cŠb:cywbK `kwgK¸‡jv‡K g~j`xq fMœvs‡k cÖKvk Ki : 

(K) 
.   .  

27⋅     (L) 
.      .  

3052⋅       (M) 
.    .     

0123⋅  (N) 
.     .    

04033⋅  

15| GKwU Abyµ‡gi n Zg c` Un = 
)1(

1
+nn

 

K. avivwU wbY©q K‡i mvaviY AbycvZ wbY©q Ki|                 

L. avivwU 15 Zg c` Ges 1g 10 c‡`i mgwó wbY©q Ki|            

M. avivwUi AmxgZK mgwó wbY©q Ki Ges n Gi gvb h‡_ó †QvU n‡j Un Gi cÖvš—xq gvb m¤ú‡K© wK ejv hvq?  

16| wb‡gœi avivwU j¶ Ki : 

12
1
+x

 + 2)12(
1
+x

 + 3)12(
1
+x

 +................... 

K. x = 1 n‡j avivwU wbY©q Ki Ges cÖvß avivwUi mvaviY AbycvZ KZ? 
L. K bs G cÖvß avivwUi l0Zg c` Ges 1g l0wU c‡`i mgwó wbY©q Ki| 

M. cÖ`Ë avivwU x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges mgwó wbY©q Ki| 



Aóg Aa¨vq 

wÎ‡KvYwgwZ 

 

wÎ‡KvYwgwZ kãwU we‡klY Ki‡j cvIqv hvq ÕwÎ‡KvYÕ Ges ÕwgwZÕ| wÎ‡KvY ej‡Z wZbwU †KvY Ges wgwZ 
ej‡Z cwigvc eySvq| Bs‡iwR‡Z wÎ‡KvYwgwZ‡K '' ryTrigonomet  †jLv nq| GwU we‡kl‡YI cvIqv hvq 

''Trigon  Ges '' Metry | ''Trigon  MÖxK kã Øviv wZbwU †KvY hv wÎfyR Ges '' Metry  Øviv cwigvc 

†evSvq| 
 
mvaviYfv‡e wÎ‡KvYwgwZ ej‡Z wZbwU †Kv‡Yi cwigvc †evSvq| e¨envwiK cÖ‡qvR‡b wÎfy‡Ri wZbwU †KvY I 
wZbwU evûi cwigvc Ges G‡`i mv‡_ m¤úwK©Z wel‡qi Av‡jPbv †_‡KB wÎ‡KvYwgwZi m~ÎcvZ nq| †hgb, 
GKwU Mv‡Qi Qvqvi mvnv‡h¨ MvQwUi D”PZv, b`xi GKcv‡i `uvwo‡q b`xi we —̄vi wbY©q, †KvYvKvi Rwgi 
†¶Îdj wbY©q BZ¨vw` †¶‡Î wÎ‡KvYwgwZi e¨envi AwZcÖvPxb I RbwcÖq| G Qvov, MwY‡Zi ev weÁv‡bi cÖwZwU 
kvLvq wÎ‡KvYwgwZi e¨vcK e¨envi i‡q‡Q| ZvB wÎ‡KvYwgwZi Av‡jvPbv MwY‡Zi GKwU AZxe ¸i“Z¡c~Y© welq 
wn‡m‡e mycÖwZwôZ| wÎ‡KvYwgwZi Av‡jvPbv `yBwU kvLvq wef³| GKwU mgZjxq wÎ‡KvYwgwZ 

)( ryTrigonometPlane  Ges Ab¨wU †MvjKxq wÎ‡KvYwgwZ )  ( ryTrigonometSpherical | eZ©gvb Av‡jvPbv 

ïaygvÎ mgZjxq wÎ‡KvYwgwZi g‡a¨ mxgve× _vK‡e| 
 

Aa¨vq †k‡l wk¶v_©xiv− 
 †iwWqvb cwigv‡ci aviYv e¨vL¨v Ki‡Z cvi‡e| 
 †iwWqvb cwigvc I wWwMÖ cwigv‡ci cvi¯úwiK m¤úK© wbY©q Ki‡Z cvi‡e| 
 PviwU PZzf©v‡M wÎ‡KvYwgwZK AbycvZmg~‡ni wPý wb‡`©k Ki‡Z cvi‡e| 
 AbyaŸ© π2  †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡e| 
 θ−  †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡e| 

 c~Y©msL¨v )4( ≤nn  Gi Rb¨ ⎟
⎠
⎞

⎜
⎝
⎛ ±θπ

2
n  †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q I cÖ‡qvM Ki‡Z 

cvi‡e| 
 mnR wÎ‡KvYwgwZK mgxKi‡Yi mgvavb Ki‡Z cvi‡e| 

 

8⋅1 R¨vwgwZK †KvY I wÎ‡KvYwgwZK †KvY 
R¨vwgwZK †KvY Ges wÎ‡KvYwgwZK †Kv‡Yi Av‡jvPbvi myweav‡_© Avgiv XY  mgZ‡j ci¯úi mg‡Kv‡Y †Q` 
K‡i Giƒc GK‡Rvov mij‡iLv YYOXXO ′′  Ges  A¼b Kwi| †iLvØq O  we›`y‡Z †Q` Kivq (wPÎ 8.1) 
†h PviwU mg‡KvY Drcbœ n‡q‡Q Zv‡`i cÖ‡Z¨KwUi Af¨š—i‡K GKwU PZzf©vM (Quadrant) ejv nq|
 

OX  †iLv †_‡K Nwoi KuvUvi wecixZ w`‡K N~i‡Z _vK‡j cÖ_g mg‡Kv‡Yi XOY∠(  GK mg‡KvY) Af¨š—

i‡K cÖ_g PZzf©vM )( quadrantFirst  Ges GKBfv‡e N~i‡Z _vK‡j wØZxq )( XYO ′∠ , Z…Zxq )( YXO ′  

Ges PZz_© )( OXY ′  mg‡Kv‡Yi Af¨š—img~n‡K h_vµ‡g wØZxq, Z…Zxq I PZz_© PZzf©vM ejv nq (wPÎ 8.1)| 
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R¨vwgwZK aviYv Abymv‡i `yBwU wfbœ iwk¥ GKwU we›`y‡Z wgwjZ n‡j H we› ỳ‡Z GKwU †KvY Drcbœ n‡q‡Q e‡j 
aiv nq| wKš‘ wÎ‡KvYwgwZ‡Z GKwU w ’̄i iwk¥i mv‡c‡¶ Aci GKwU N~Y©vqgvb iwk¥i wewfbœ Ae ’̄v‡b wewfbœ 
†KvY we‡ePbv Kiv nq| 

 
wPÎ : 8.1 

g‡b Kwi, OA  GKwU N~Y©vqgvb iwk¥ Ges GwU ïi“‡Z OX  w ’̄i iwk¥i Ae ’̄vb †_‡K Nwoi KuvUv †hw`‡K N~‡i Zvi 

wecixZ (Anticlockwise) w`‡K N~i‡Q| OA  iwk¥ cÖ_‡g 1 OA  Ae ’̄v‡b G‡m 1 XOA  m~²‡KvY Drcbœ K‡i Ges

cÖ_g PZzf©v‡M _v‡K Ges c‡i hLb OX  Gi mv‡_ j¤^fv‡e OY  Ae ’̄v‡b Av‡m ZLb XOY  †Kv‡Yi cwigvc

90°ev GK mg‡KvY nq| OA  iwk¥wU GKB w`‡K AviI wKQz N~‡i hLb 2OA  Ae ’̄v‡b Av‡m ZLb 2XOA  †KvYwU

’̄yj‡KvY| GKBfv‡e N~‡i hLb OA  iwk¥ OX  Gi wVK wecixZ w`‡K XO ′  Ae ’̄v‡b _v‡K, ZLb Drcbœ †KvY
XXO ′  GKwU mij‡KvY ev ỳB mg‡KvY| OA  iwk¥ hLb m¤ú~Y©iƒ‡c N~‡i wVK Av‡Mi Ae ’̄v‡b Av‡m A_©vr OX  

mv‡_ wgwjZ nq ZLb †gvU Drcbœ †Kv‡Yi cwigvY ỳB mij‡KvY hv Pvi mg‡KvY nq| 

R¨vwgwZ‡Z †Kv‡Yi Av‡jvPbv `yB mij‡KvY ch©š— mxwgZ ivLv nq Ges Giƒc R¨vwgwZK I wÎ‡KvYwgwZK 
†Kv‡Yi g‡a¨ †Kv‡bv cv_©K¨ bvB| wKš‘ hw` g‡b Kiv nq †h, OA  iwk¥wU m¤ú~Y©iƒ‡c GKevi N~ivi ci AviI 

wKQz †ewk N~‡i 1 XOA  Ae ’̄v‡b †Mj, ZLb Drcbœ 1XOA  †Kv‡Yi cwigvY Pvi mg‡KvY A‡c¶v e„nËi| 

Giƒc N~Y©‡bi d‡j wÎ‡KvYwgwZ‡Z AviI e„nËi †KvY Drcbœ n‡Z cv‡i| wKš‘ mgZj R¨vwgwZ‡Z Pvi 
mg‡Kv‡Yi †P‡q †ewk aviYv Kiv hvq bv| 

OA  iwk¥i Avw` Ae ’̄vb XXO ′  †KvY‡K R¨vwgwZ‡Z †KvY e‡j MY¨ Kiv nq bv, wKš‘ wÎ‡KvYwgwZ‡Z XXO ′  
†Kv‡Yi cwigvY k~b¨ aiv nq| 

8⋅3 abvZ¥K I FYvZ¥K †KvY : 
Dc‡iv³ Av‡jvPbvq Avgiv OA  iwk¥‡K (wPÎ 8.1) Nwoi KuvUvi wecixZ w`‡K N~wi‡qwQ Ges OA  iwk¥ Øviv 
wewfbœ PZzf©v‡M Drcbœ †KvYmg~n‡K abvZ¥K †KvY wnmv‡e we‡ePbv K‡iwQ| myZivs †Kv‡bv iwk¥‡K Nwoi KuvUvi 
wecixZ w`‡K (Anticlockwise) N~iv‡j Drcbœ †KvY‡K abvZ¥K )(Positive  †KvY ejv nq Ges †Kv‡bv 

iwk¥‡K Nwoi KuvUvi w`‡K )(Clockwise  N~iv‡j Drcbœ †KvY‡K FYvZ¥K )((Negative  †KvY ejv nq| 

ZvB, Dc‡ii Av‡jvPbv †_‡K ejv hvq GKwU abvZ¥K †Kv‡Yi cwigvc 90° A‡c¶v Kg n‡j 1g PZzf©v‡M 
_vK‡e| Avevi 360° I 450° g‡a¨ _vK‡jI †KvYwU 1g PZzf©v‡MB _vK‡e| GKBfv‡e †Kv‡bv abvZ¥K  
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†Kv‡Yi gvb 180° I 270° g‡a¨ _vK‡j †KvYwU 3q PZzf©v‡M, 90° †_‡K 180° Gi g‡a¨ _vK‡j 2q 

PZzf©v‡M Ges 270° I 360° Gi g‡a¨ _vK‡j 4_© PZzf©v‡M _vK‡e| Abyiƒcfv‡e GKwU FYvZ¥K †Kv‡Yi 

cwigvc 90°−  †_‡K 0  g‡a¨ _vK‡j 4_© PZzf©v‡M, 180°−  †_‡K 90°−  Gi g‡a¨ 3q PZzf©v‡M, 270°−  

†_‡K 180°−  Gi g‡a¨ 2q PZzf©v‡M I 360°−  †_‡K 270°− Gi g‡a¨ _vK‡j 1g PZzf©v‡M _vK‡e| 0° I 

360° ev Gi †h‡Kv‡bv c~Y©mvswL¨K ¸wYZK XXO ′  †iLvi Ges 90° I 270° G‡`i †h‡Kv‡bv c~Y©mvswL¨K 
¸wYZK YYO ′  †iLvi (wPÎ 8.1) Dci Ae ’̄vb Ki‡e| 

wPÎ : 8.1 bs wP‡Î 1 AOA∠  1g PZzf©v‡M, 2 AOA∠  2q PZzf©v‡M, 3 AOA∠  3q PZzf©v‡M Ges 4 AOA∠  

4_© PZzf©v‡M Ae¯’vb K‡i| 

D`vniY 1| )(i  430° I )(ii  545° †KvYØ‡qi Ae¯’vb †KvY PZzf©v‡M wbY©q Ki| 

     70°90°470°360°430° +×=+=  

430° †KvYwU abvZ¥K †KvY Ges 4  mg‡KvY A‡c¶v eo wKš‘ 5mg‡KvY A‡c¶v †QvU| myZivs 430° 

†KvYwU Drcbœ Kivi Rb¨ †Kv‡bv iwk¥‡K 4 mg‡KvY ev GKevi m¤ú~Y© N~ivi ci AviI 70° N~i‡Z n‡q‡Q (wPÎ 

: 8.2)| ZvB 430°†KvYwU 1g PZzf©v‡M Ae¯’vb K‡i| 

 
wPÎ : 8.2 

)(ii  590°65540°545° +×=+=          

545° †KvYwU abvZ¥K Ges 6  mg‡KvY A‡c¶v e„nËi wKš‘ 7 mg‡KvY A‡c¶v ¶z`ªZi| 545° †KvYwU Drcbœ 
Ki‡Z Nwoi KuvUvi wecixZ w`‡K †Kv‡bv iwk¥‡K 6 mg‡KvY ev GKevi m¤ú~Y© N~‡i Avw` Ae¯’v‡b Avmvi ci 

AviI `yB mg‡Kv‡Yi †P‡q 5° †ewk N~i‡Z n‡q‡Q (wPÎ : 8.3)| 

myZivs 545°†KvYwU Z…Zxq PZzf©v‡M Ae¯’vb K‡i| 

 
wPÎ : 8.3 
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KvR : 777°535°330°   ,  , I 1045° †KvYmg~n †KvY PZzf©v‡M Ae¯’vb K‡i Zv wPÎmn †`LvI| 

D`vniY 2| 550°)(520°)(      I iiii −  †KvYØq †KvY PZzf©v‡M Av‡Q wbY©q Ki| 
 70°90°570°450°520°)( −×−=−−− =      i  

520°−  GKwU FYvZ¥K †KvY| 520°−  †KvYwU Drcbœ Ki‡Z †Kv‡bv iwk¥‡K Nwoi KuvUvi w`‡K GKevi m¤ú~Y© 
N~‡i GKB w`‡K Av‡iv GK mg‡KvY ev 90° Ges 70° N~‡i Z…Zxq PZzf©v‡M Avm‡Z n‡q‡Q (wPÎ : 8.4)| 
myZivs, 540°−  †KvYwU Z…Zxq PZzf©v‡M Ae¯’vb Ki‡Q| 

wPÎ : 8.4 
30°90°830°720°750°

750°
)( −×−=−−−

−
=   ii                            

†KvYwU FYvZ¥K †KvY Ges Nwoi KuvUvi w`‡K `yBevi m¤ú~Y© (8  mg‡KvY) N~ivi ci GKB w`‡K 
AviI 30° Ni‡Z n‡q‡Q (wPÎ 8.5)| 

750°−∴  †KvYwUi Ae¯’vb PZz_© PZzf©v‡M| 

 
wPÎ : 8.5 

 

KvR : 720°,365°,100° −−− I 1320° †KvYmg~n †Kvb PZzf©v‡M Av‡Q, wPÎmn wbY©q Ki| 
 

8⋅4| †KvY cwigv‡ci GKK 
†Kv‡bv †Kv‡Yi gvb ev cwigvY wbY©‡q mvaviYZ `yB cÖKvi GKK )(Unit  c×wZ e¨envi Kiv nq : 
(1) lvUg~jK c×wZ )( SystemlSexagesima   I  
(2) e„Ëxq c×wZ )( SystemCircular  | 
 

(1) lvUg~jK c×wZ : lvUg~jK c×wZ‡Z mg‡KvY‡K †KvY cwigv‡ci GKK aiv nq| GB c×wZ‡Z GK 
mg‡KvY hv 90°†K mgvb 90  fv‡M wef³ K‡i cÖwZ fvM‡K GK wWMÖx )deg1°( reeOne =  aiv nq| 
 

GK wWwMÖ‡K mgvb 60  fvM K‡i cÖwZfvM‡K GK wgwbU )1( MinuteOne =′  Ges GK wgwbU‡K mgvb 60  
fvM K‡i cÖwZ fvM‡K GK †m‡KÛ )1( SecoundOne =′′  aiv nq| 
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A_©vr, 06 ′′  (†m‡KÛ)  = 1′  (wgwbU) 
 06 ′  (wgwbU)   = 10 (wWwMÖ) 
 900 (wWwMÖ) = 1 mg‡KvY| 
e„Ëxq c×wZ m¤ú‡K© Rvbvi c~‡e© †iwWqvb m¤ú‡K© Rvbv `iKvi| 
 

†iwWqvb : †Kv‡bv e„‡Ëi e¨vmv‡a©i mgvb Pvc H e„‡Ëi †K‡›`ª †h †KvY Drcbœ K‡i †mB †KvY‡K GK †iwWqvb 
†KvY e‡j| 

 
wPÎ : 8.6 

 

wP‡Î PQR  e„‡Ëi †K›`ª O  e„‡Ëi e¨vmva©  OP = r Ges e¨vmv‡a©i mgvb Pvc PQ | PQ  Pvc †K›`ª O  †Z 

POQ∠  Drcbœ K‡i‡Q| D³ †Kv‡Yi cwigvYB GK †iwWqvb| A_©vr POQ∠  GK †iwWqvb| 

(2) e„Ëxq c×wZ : e„Ëxq c×wZ‡Z GK †iwWqvb )(Radian  †KvY‡K †KvY cwigv‡ci GKK aiv nq| 

†Kv‡Yi wWMÖx cwigvc I †iwWqvb cwigv‡ci m¤úK© wbY©‡qi Rb¨ wb‡gœv³ cÖwZÁvmg~n Ges †Kv‡Yi e„Ëxq 
cwigvc m¤ú‡K© Rvbv cÖ‡qvRb| 
cÖwZÁv 1 : †h‡Kv‡bv `yBwU e„‡Ëi ¯^ -¯^ cwiwa I e¨v‡mi AbycvZ mgvb| 
cÖgvY : g‡b Kwi, cÖ`Ë e„Ë `yBwU mg‡Kw›`ªK Ges Df‡qi †K›`ª O | e„nËi e„ËwUi cwiwa P  I e¨vmva© 
Ges ¶`ªZi e„ËwUi cwiwa p  I e¨vmva© r  (wPÎ : 8.7)| GLb e„nËi e„ËwU‡K n  msL¨K ( 1>n ) mgvb 

fv‡M wef³ Kwi| †K‡›`ªi mv‡_ wef³ we›`y¸‡jv †hvM Ki‡j ¶z`ªZi e„ËwUI n  msL¨K mgvb fv‡M wef³ 
n‡e| Dfq e„‡Ë wef³ we›`y¸‡jv ci¯úi mshy³ Kwi| 
d‡j cÖ‡Z¨K e„‡Ë n  msL¨K evûwewkó GKwU mylg eûfyR Aš—wj©wLZ n‡jv (e„nËi e„‡Ë ..........ABCD  I 
¶z`ªZi e„‡Ë .......abcd )| 
GLb OABOAB ∆∆    Ges  m`„k, KviY, AOBAOB ∠∠    Ges  [mvaviY †KvY] Ges Dfq wÎfyR mgwØevû 
e‡j evû msjMœ †KvY¸‡jv mgvb| 

∴  
r
R

ob
OB

oa
OA

ab
AB

===  

Abyiƒcfv‡e,  

&
r
R

cd
CD

r
R

bc
BC

 == ,  , BZ¨vw`| 

r
R

cd
CD

bc
BC

ab
AB

 ===∴         

∴ .........
2
2

.........
......

................
............

r
R

r
R

nr
NR

rrr
RRR

cdbcab
CDBCAB

===
+++
+++

=
+++
+++

 )1(      wPÎ : 8.7 
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wPÎ : 8.8 

n  hw` h‡_ó eo nq )( +∞→n  Zvn‡j ..........,, CDBCAB  †iLvskmg~n AZ¨š— ¶z`ª n‡e Ges g‡b n‡e 
mevB e„‡Ëi †QvU †QvU Pvc| 
 

myZivs G‡¶‡Î,  

.............+++ CDBCAB  = e„nËi e„‡Ëi cwiwa P 
Ges ...........+++ cdbcab  = ¶z`ªZi e„‡Ëi cwiwa p  

∴ mgxKiY (1) n‡Z cvB&, 

r
R

p
P

2
2

=  

A_©vr, 
r
p

R
P

22
=  

A_©vr,        = 
 

∴  †h‡Kv‡bv `yBwU e„‡Ëi cwiwa I e¨v‡mi AbycvZ mgvb| (cÖgvwYZ)  
cÖwZÁv (1) Gi Av‡jv‡K gš—e¨ I Abywm×vš— : 
gš—e¨ : 1| †h‡Kv‡bv e„‡Ëi cwiwa I e¨v‡mi AbycvZ memgq mgvb I GKB aª“e msL¨v| G aª“e msL¨vwU‡K 
wMÖK eY© π  (cvB) Øviv cÖKvk Kiv nq| π  GKwU Ag~j` msL¨v Ges `kwg‡K cÖKvk Ki‡j GwU GKwU Aš—
nxb A‡cŠbtcywbK msL¨v ........)89793214159265353( ⋅=π | 

gš—e¨ 2 : mvaviYZ Pvi `kwgK ¯’vb ch©š— π  Gi Avmbœ gvb 14163 ⋅=π  e¨envi Kiv nq| Kw¤úDUv‡ii 
mvnv‡h¨ π  Gi gvb mnmª j¶vwaK `kwgK ¯’vb ch©š— wbY©xZ n‡q‡Q| †h‡nZz π  Gi Avmbœ gvb e¨envi Kiv 
nq †m‡nZz DËiI n‡e Avmbœ| ZvB DË‡ii cv‡k ÔcÖvqÕ †jLv Aek¨ KZ©e¨| cieZ©x mg¯— Kv‡R Ab¨ 
†Kv‡bviƒc ejv bv _vK‡j Pvi `kwgK ¯’vb ch©š— π  Gi Avmbœ gvb 14163 ⋅  e¨envi Kiv n‡e| 
Abywmavš— : e„‡Ëi e¨vmva© '' r  n‡j, cwiwa n‡e rπ2 | 
cÖwZÁv 1 Gi Av‡jv‡K Avgiv Rvwb, 

=  aª“emsL¨v π  

ev, cwiwa  =  ×π  e¨vm 
=  r2×π    [e¨vm = r2 ] 
=  rπ2  

r  ∴  e¨vmva© wewkó †h‡Kv‡bv e„‡Ëi cwiwa rπ2 | 
cÖwZÁv 2 : e„‡Ëi †Kv‡bv Pvc Øviv Drcbœ †K›`ª¯’ †KvY H e„ËPv‡ci 
mgvbycvwZK| 
 

g‡b Kwi, ABC  e„‡Ëi †K›`ª O  Ges e¨vmva© OB | P  e„‡Ëi Dci 
Ab¨ GKwU we›`y| d‡j BP  e„‡Ëi GKwU Pvc Ges POB∠  e„‡Ëi 
GKwU †K›`ª¯’ †KvY|  

e„nËi e„‡Ëi cwiwa 
e„nËi e„‡Ëi e¨vm 

¶z`ªËi e„‡Ëi cwiwa 
¶z`ª&Ëi e„‡Ëi e¨vm 

cwiwa 
e¨vm 
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wPÎ : 8.10 

Zvn‡j, †K›`ª¯’ POB∠ , Pvc .BP  Gi mgvbycvwZK n‡e|  
A_©vr, †K›`ª ’̄ ∞∠  POB  Pvc BP |                                                  
cÖwZÁv 3 : †iwWqvb †KvY GKwU aª“e †KvY|  
we‡kl wbe©Pb : g‡b Kwi, O  †K›`ªwewkó ABC  e„‡Ë POB∠  GKwU †iwWqvb †KvY| cÖgvY Ki‡Z n‡e †h, 

POB∠  GKwU aª“e †KvY|  
A¼b : OB  †iLvs‡ki (e¨vmv‡a©i) Dci OA  j¤^ AvuwK|  
cÖgvY : 
OA  j¤^ e„‡Ëi cwiwa‡K A  we› ỳ‡Z †Q` K‡i|  
Zvn‡j  Pvc AB  = cwiwai GK-PzZ_©vsk 

 = 
2

2
4
1 rr ππ =×    

Ges Pvc PB  = e¨vmva© r  [ POB∠  = Gi †iwWqvb] 
cÖwZÁv 2 †_‡K cvB, 

 
AB
PB

AOB
POB

Pvc 
Pvc 

=
∠
∠                                             

 

    ∴ ×=∠×=∠

2
r
rAOB

AB
PBPOB πPvc 

Pvc  GK mg‡KvY [OA  e¨vmva© Ges OB  Gi Dci j¤̂̂] 

  =
π
2  mg‡KvY| 

†h‡nZz mg‡KvY I π  aª“eK †m‡nZz POB∠  GKwU aª“eK †KvY| (cÖgvwYZ) 

8⋅5 †Kv‡Yi e„Ëxq cwigvc 

msÁv : e„Ëxq c×wZ‡Z )( SystemCircular   A_©vr, †iwWqvb GK‡K †Kv‡bv †Kv‡Yi cwigvc‡K Zvi e„Ëxq 

cwigvc )( measureCircular   ejv nq| 
 

 

g‡b Kwi, MON∠  †h‡Kv‡bv GKwU †KvY hvi e„Ëxq cwigvc wbY©q 

Ki‡Z n‡e| O  we› ỳ‡K †K›`ª K‡i rOA =  e¨vmva© wb‡q GKwU e„Ë 

A¼b Kwi| 

e„ËwU ONOM  I  †K h_vµ‡g BA  I we› ỳ‡Z †Q` K‡i| Zvn‡j 

AB Pvc Øviv Drcbœ †K›`ª¯’ †KvY AOB∠ | e¨vmva© r  Gi mgvb K‡i AP  Pvc wbB (Pvc I e¨vmva© GKB 

GK‡K n‡Z n‡e)| 

Zvn‡j, 1=∠AOP  †iwWqvb| 

 
wPÎ : 8.9 
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wPÎ : 8.11 

awi Pvc .SAB =  

cÖwZÁv 2 Abyhvqx, 

 
r
s

OA
AB

AP
AB

AOP
MON

===
∠
∠

′ ae¨vmv
 Pvc

 Pvc
 Pvc  

    ∴  AOP
r
sMON ∠×=∠  

  = 1×
r
s  = †iwWqvb = 

r
s  †iwWqvb|                                  

∴ MON∠  Gi e„Ëxq cwigvc 
r
s , †hLv‡b †KvYwU Zvi kxl©we› ỳ‡K †K› ª̀ K‡i Ges r  e¨vmva© wb‡q Aw¼Z 

e„‡Ë s  cwigvY Pvc LwÛZ K‡i|  
 

cÖwZÁv 4| r  e¨vmv‡a©i †Kv‡bv e„‡Ë s  ˆ`‡N©¨i †Kv‡bv Pvc †K‡› ª̀ θ  cwigvY †KvY Drcbœ Ki‡j θrs =  
n‡e| 
 
 
 

 
 

we‡kl wbe©Pb : g‡b Kwi, O  †K›`ªwewkó ABC  e„‡Ëi e¨vmva© rOB =  GKK, Pvc sAB =  GKK Ges

AB  Pvc Øviv Drcbœ †K›`ª ’̄ †KvY cAOB θ= | cÖgvY Ki‡Z n‡e †h, θrs = |   
A¼b : O  we› ỳ‡K †K›`ª K‡i OBOA  ev  Gi mgvb e¨vmva© wb‡q ABC  e„Ë A¼b Kwi| B  we› ỳ‡K †K›`ª 
K‡i OB  Gi mgvb e¨vmva© wewkó BP  Pvc AuvwK †hb Zv ABC  e„‡Ëi cwiwa‡K P  we›`y‡Z †Q` K‡i| 

PO :  †hvM Kwi| 
 

cÖgvY : A¼b Abymv‡i cPOB 1=∠  
Avgiv Rvwb, †Kv‡bv e„ËPvc Øviv Drcbœ †K›`ª¯’ †KvY H e„ËPv‡ci mgvbycvwZK| 

 ∴ 
POB
AOB

PB
AB

∠
∠

=
 Pvc
 Pvc  

 ev  c

c

r
s

1
θ

=
GKK 

 GKK  

     ev   θ=
r
s   

 ∴ .θrs =   [cÖgvwYZ] 

 
wPÎ : 8.12 
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8⋅6 †Kv‡Yi wWwMÖ cwigvc I †iwWqvb (e„Ëxq) cwigv‡ci m¤úK© 
cÖwZÁv 3 (wPÎ 8.9) Gi †iwWqvb †Kv‡Yi eY©bvq Avgiv cvB,  

1  †iwWqvb = 
π
2

 mg‡KvY 

A_©v, 
π
21 =c  mg‡KvY|         [1 †iwWqvb = c1 ] 

∴ 1  mg‡KvY = 
c

⎟
⎠
⎞

⎜
⎝
⎛

2
π  

   ev,  
c

⎟
⎠
⎞

⎜
⎝
⎛=

2
90 π0  

∴ 
c

⎟
⎠
⎞

⎜
⎝
⎛=
180

1 π0 Ges 
0
⎟
⎠
⎞

⎜
⎝
⎛=

π
1801c  

j¶Yxq : 

)(i  190 =0
 mg‡KvY = 

2
π

 †iwWqvb = 
c

⎟
⎠
⎞

⎜
⎝
⎛

2
π  

A_©vr, 2180 =0  mg‡KvY = π  †iwWqvb .cπ  

)(ii  lvUgyjK I e„Ëxq c×wZ‡Z GKwU †Kv‡Yi cwigvc h_vµ‡g cRD  I 
0   n‡j 

c
c

RDD =⎟
⎠
⎞

⎜
⎝
⎛ ×=

180
π0  

A_©vr, RD =×
180
π

 

ev,  .
π
RD

=
180

 

Dc‡iv³ Av‡jvPbv †_‡K eûj e¨eüZ †KvYmg~‡ni wWwMÖ I †iwWqv‡bi m¤úK© †`Iqv n‡jv : 

)(i  
c

⎟
⎠
⎞

⎜
⎝
⎛=
180

1 π0  

)(ii  
cc

⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛ ×=

6180
3030 ππ0  

)(iii  
cc

⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛ ×=

4180
4545 ππ

0
0  

)(iv  
cc

⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛ ×=

3180
6060 ππ

0
0  
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)(v  
cc

⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛ ×=

2180
9090 ππ

0
0  

)(vi  c
c

ππ
=⎟

⎠
⎞

⎜
⎝
⎛ ×= 0

0

180
180180  

)(vii  c
c

)( ππ 2
180

360360 =⎟
⎠
⎞

⎜
⎝
⎛ ×= 0

0  

e¨envwiK †¶‡Î †iwWqvb cÖZxK )(c  mvaviYZ wjLv nq bv| ms‡¶‡c (†iwWqvb cÖZxK Dn¨ †i‡L) 

180
1 π
=0 ,  

6
30 π

=0 , 
4

45 π
=0 , 

5
60 π

=0 , 
2

90 π
=0 , π=0180 , π2360 =0  BZ¨vw`| 

`ªóe¨ 1 : c
c

017450
180

1 ⋅=⎟
⎠
⎞

⎜
⎝
⎛=

π0  Avmbœ cuvP `kwgK ¯’vb ch©š—) 

  cc 29578571801 ⋅=⎟
⎠
⎞

⎜
⎝
⎛=

0

π
 (&Avmbœ cuvP `kwgK ¯’vb ch©š—) = .18447157 ′′⋅′0  

G‡¶‡Î π  Gi Avmbœ gvb 14163 ⋅  e¨envi Kiv n‡q‡Q| 

`ªóe¨ 2 : bx‡Pi mg¯— D`vniY Ges mg —̄ mgm¨vi π  Gi Avmbœ gvb Pvi`kwgK ’̄vb )14163( ⋅=π  ch©š— 

e¨envi Kiv n‡e| π  Gi Avmbœ gvb e¨eüZ n‡j DË‡i Aek¨B ÕcÖvqÕ K_vwU wjL‡Z n‡e| 

D`vniY 3| 

)(i  632130 ′′′  0  †K †iwWqv‡b cÖKvk Ki| 

)(ii  
13
3π

 †K wWwMÖ, wgwbU I †m‡K‡Û cÖKvk Ki| 

mgvavb :  

)(i  ′
⎟
⎠
⎞

⎜
⎝
⎛=′⎟

⎠
⎞

⎜
⎝
⎛=′⎟

⎠
⎞

⎜
⎝
⎛=′′′

5
6330

5
31230

60
361230632130 0000  

000

⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛

×
=

100
3021

100
2130

605
3630  

180100
3021 π

×=  †iwWqvb  ⎥
⎦

⎤
⎢
⎣

⎡
=

180
1

cπ0  

5273
18000
3021

⋅==
π

  †iwWqvb (cÖvq) 

∴  c5273632130 ⋅=′′′0  (cªvq) 

)(ii  
π

ππ 180
13
3

13
3

×=  wWwMÖ  ⎥⎦
⎤

⎢⎣
⎡ =

π
1801c  
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= 
13
540

 wWwMÖ 

= .64182341 ′′⋅′0  

∴  
13
3π

 †iwWqvb = .642341 ′′⋅′0  

D`vniY 4| GKwU wÎfy‡Ri wZbwU †Kv‡Yi AbycvZ 543 ::  ; †KvY wZbwUi e„Ëxq gvb KZ ? 

mgvavb : awi, †KvY wZbwU h_vµ‡g ccc xxx 543  I  , |  

cÖkœg‡Z, cccc xxx π=++ 543  [wÎfy‡Ri wZb †Kv‡Yi mgwó 2  mg‡KvY = cπ ] 

ev, ccx π=12  

ev, 
12
π

=x  

∴ †KvY wZbwU h_vµ‡g   

 

12
5

12
55

3312
44

4412
33

ππ

πππ

πππ

=⎟
⎠
⎞

⎜
⎝
⎛=

=⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛=

=⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛=

c
c

cc
c

cc
c

x

x

x

 

DËi : .,,
1234
πππ

 

 

D`vniY 5| GKwU PvKv 751⋅  wK‡jvwgUvi c_ †h‡Z 40  evi N~‡i| PvKvwUi e¨vmva© KZ ?  
mgvavb : awi PvKvi e¨vmva© r  wgUvi| 

∴  PvKvi cwiwa = rπ2   wgUvi ( 14163 ⋅=π ) 
Avgiv Rvwb PvKvwU GKevi N~i‡j Zvi cwiwai mgvb `~iZ¡ AwZµg K‡i| 

∴ 40  evi N~ivq PvKvwUi †gvU AwZµvš— `~iZ¡ = r π240×  wg. 

= r π80  wgUvi 

∴  cÖkœg‡Z, 175080 =rπ   [1 wK.wg. = 1000 wgUvi] 

               ev,  
1416380

1750
80
1750

⋅×
==

π
r  wgUvi 

              = 9636 ⋅   wgUvi (cÖvq)| 

DËi : PvKvi e¨vmva© 9636 ⋅  wgUvi (cÖvq)| 
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D`vniY 6| c„w_exi e¨vmva© 6440 wK‡jvwgUvi| XvKv I Rvgvjcyi †K‡›`ª 02  †KvY Drcbœ K‡ij XvKv I 
Rvgvjcy‡ii `~iZ¡ wbY©q Ki| 
mgvavb : e¨vmva© = 6440=r  wK.wg. 

c„w_exi †K‡›`ª Drcbœ †KvY 
180

22
cπ

π
θ

×== 0   

 = 
90
π

 †iwWqvb| 

∴   s  = Pv‡ci ˆ`N©¨ = XvKv I Rvgvjcy‡ii `~iZ¡ = 
90

6640 πθ ×=r  wK.wg. 

 = 
90

644π
 wK.wg. 

 = 8224 ⋅  wK.wg. (cÖvq) 
DËi :  8224 ⋅  wK.wg. (cÖvq)| 
 

D`vniY 7| †Kv‡bv e„‡Ëi e¨vmva© 7  †m.wg.| e„‡Ëi 11 †m.wg. `xN© Pv‡ci †K›`ª¯’ m~²‡Kv‡Yi cwigvc wbY©q 
Ki| 
mgvavb : awi, ABC  e„‡Ëi e¨vmva© 7=OB  †m.wg. Ges Pvc 11=AB  †m.wg.| AB  Pv‡ci †K›`ª¯’ 
m~²‡Kv‡Yi cwigvY θ  wbY©q Ki‡Z n‡e|  
Avgiv Rvwb,  θrs =  

ev,  
m.wg.† 
m.wg.† 

7
11

==
r
sθ  

= 571⋅ †iwWqvb (cÖvq)                             
DËi : 571⋅  †iwWqvb (cÖvq)| 
        
 
D`vniY 8| Gnmvb mvB‡K‡j P‡o e„ËvKvi c‡_ 10 †m‡K‡Û GKwU e„ËPvc AwZµg K‡i| hw` PvcwU †K‡›`ª 

028  †KvY Drcbœ K‡i Ges e„‡&Ëi e¨vm 180  wgUvi nq, Z‡e Gnmv‡bi MwZ‡eM wbY©q Ki| 
mgvavb : awi, Gnmvb ABC e„‡Ëi B  we›`y †_‡K hvÎv K‡i 7 †m‡KÊ c‡i cwiwai Dci A  we› ỳ‡Z Av‡m| 

Zvn‡j AB  Pvc Øviv Drcbœ †K›`ª ’̄ †KvY 028=∠AOB  

OB  = e¨vmva© = 
2

180
 wgUvi = 90  wgUvi 

awi, Pvc SAB =  wgUvi 
Avgiv Rvwb, 

02890×== θrS  wgUvi   

 
11 
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180
2890 π

××=   wgUvi 

π14=  wgUvi                                                         
1416314 ⋅×=  wgUvi (cÖvq) 

= 9843 ⋅  wgUvi (cÖvq) 

∴  Gnmv‡bi MwZ‡eM = 
10

9843⋅
 wgUvi/†m‡KÛ = 3984 ⋅  wgUvi/†m‡KÛ 

  = 44 ⋅  wgUvi/†m‡KÛ (cÖvq) 
DËi : 44 ⋅  wgUvi/†m‡KÛ (cÖvq) 
 

D`vniY 9| 540  wK‡jvwgUvi `~‡i GKwU we›`y‡Z †Kv‡bv cvnvo 7′  †KvY Drcbœ K‡i| cvnvowUi D”PZv 
wbY©q Ki| 

mgvavb : g‡b Kwi, AB  cvnvowUi cv`we›`y A  †_‡K 540  wK.wg. `~‡i O we›`y‡Z cvnvowU 7′  †KvY Drcbœ 
K‡i| Zvn‡j == rAO  e¨vmva© = 540  wK.wg. 

†K›`ª ’̄ †KvY 
18060

7
60
77

×
=⎟

⎠
⎞

⎜
⎝
⎛=′=

π0

AOB  †iwWqvb| 

Pvc AB  cvnvowUi D”PZv s=  wK.wg. 
 

Avgiv Rvwb,  

18060
7540
×

×==
πθrS  wK.wg. 

 
20

141637 ⋅×
=   wK.wg (cÖvq) 

 11⋅=  wK.wg. (cÖvq)| 
DËi : cvnvowUi D”PZv 11⋅  wKwg. (cÖvq)  ev 1100 wgUvi (cÖvq)| 
 

Abykxjbx 8⋅1 
 

K¨vjKz‡jUi e¨envi K‡i wb‡gœi mgm¨v¸‡jvi mgvavb wbY©q Ki| mg —̄ †¶‡Î π  Gi Avmbœ gvb Pvi `kwgK 
’̄vb ch©š— e¨envi Ki )( 14163 ⋅=π | 

1| (K)| †iwWqv‡b cÖKvk Ki : 

 )(i  0375 ′0       )(ii  354555 ′′0       )(iii  112233 ′′′0  
 

1| (L)| wWwMÖ‡Z cÖKvk Ki : 

 )(i  
13
8x

 †iwWqvb  )(ii  31771⋅  †iwWqvb   )(iii  97590 ⋅  †iwWqvb 
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2| GKwU †KvY‡K lvUg~jK I e„Ëxq c×wZ‡Z h_vµ‡g cRD  I 0  Øviv cÖKvk Kiv n‡j, cÖgvY Ki †h

.
π
RD

=
180

 

3|  GKwU PvKvi e¨vmva© 2  wgUvi 3  †m.wg. n‡j, PvKvi cwiwai Avmbœ gvb Pvi `kwgK ’̄vb ch©š— wbY©q Ki| 
4| GKwU Mvwoi PvKvi e¨vm 840 ⋅  wgUvi Ges PvKvwU cÖwZ †m‡K‡Û 6  evi N~‡i| MvwowUi MwZ‡eM 

wbY©q Ki| 
5| †Kv‡bv wÎfy‡Ri †KvY wZbwUi AbycvZ 352 ::  ¶z`ªZg I e„nËg †Kv‡Yi e„Ëxq gvb KZ ? 

6| GKwU wÎfy‡Ri †KvY¸‡jv mgvš—i †kªwYfy³ Ges e„nËg †KvYwU ¶z`ªZg †Kv‡Yi wØ¸Y| †KvY¸‡jvi 
†iwWqvb cwigvc KZ ? 

7| c„w_exi e¨vmva© 6440  wK.wg.| XvKv I PÆMÖvg c„w_exi †K‡›`ª 05  †KvY Drcbœ K‡i| XvKv I PÆMÖv‡gi 
`~iZ¡ KZ ? 

8| c„w_exi e¨vmva© 6440 wK.wg.| †UKbvd I †ZZzwjqv c„w_exi †K‡›`ª 3610 ′′′0  †KvY Drcbœ K‡i|
†UKbvd I †ZZzwjqvi ga¨eZ©x `~iZ¡ KZ ? 

9| kv‡n` GKwU mvB‡K‡j P‡o e„ËvKvi c‡_ 11 †m‡KÛ GKwU e„ËPvc AwZµg K‡i| hw` PvcwU †K‡› ª̀ 
030  †KvY Drcbœ K‡i Ges e„‡Ëi e¨vm 201 wgUvi nq, Z‡e kv‡n‡`i MwZ‡eM KZ ? 

10| c„w_exi e¨vmva© 6440 wK.wg.| c„w_exi Dc‡ii †h `yBwU ’̄vb †K›`ª 23 ′′  †KvY Drcbœ K‡i Zv‡`i 
`~iZ¡ KZ ? 

11| mKvj 309 ⋅  Uvq Nwoi N›Uvi KuvUv I wgwb‡Ui KuvUvi Aš—M©Z †KvY‡K †iwWqv‡b cÖKvk Ki| 

[ms‡KZ : GK Ni †K‡› ª̀ 0
0

6
60

360
=  wWwMÖ †KvY Drcbœ K‡i| 309 ⋅  Uvq NÈvi KuvUv I wgwb‡Ui 

KuvUvi g‡a¨ e¨eavb ⎟
⎠
⎞

⎜
⎝
⎛ +

2
1215  ev 

2
117  Ni] 

 

12| GK e¨w³ e„ËvKvi c‡_ N›Uvq 6  wK.wg. †e‡M †`Š‡o 36 †m‡K‡Û †h e„ËPvc AwZµg K‡i Zv †K‡›`ª 
060  †KvY Drcbœ K‡i| e„‡Ëi e¨vm wbY©q Ki| 

13| 750  wK‡jvwgUvi `~‡i GKwU we› ỳ‡Z †Kv‡bv cvnvo 8′  †KvY Drcbœ K‡i| cvnvowUi D”PZv wbY©q Ki| 

8⋅7 wÎ‡KvYwgwZK AbycvZmgyn (Trigonometric Ratios) 
wÎ‡KvYwgwZi GB As‡k cÖ_‡g m~¶è‡Kv‡Yi †¶‡Î wÎ‡KvYwgwZK AbycvZmg~n (sine, cosine, tangent, 
secant, cosecant, cotangent) m¤ú‡K© Av‡jvPbv Kiv n‡e| m~²‡Kv‡Yi AbycvZmg~‡ni gva¨‡g †h‡Kv‡bv
†Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n wbY©‡qi †KŠkj Av‡jvPbv Kiv n‡e| AbycvZ mg~‡ni cvi®úwiK m¤úK©
Ges wewfbœ PZzf©v‡M G‡`i wPý wK n‡e †m m¤ú‡K© e¨vL¨v Kiv n‡e| wÎ‡KvYwgwZK AbycvZ msµvš— KwZcq

A‡f` m¤ú‡K© aviYv †`Iqv n‡e| GQvovI Av`k© †KvYmg~‡ni ⎟
⎠
⎞

⎜
⎝
⎛

2
,

3
,

4
,

6
,0 ππππ

     wÎ‡KvYwgwZK AbycvZ 

Ges AYycvZmg~‡ni m‡ev©”P ev me©wbgœgvb A_©vr gv‡bi cwiwa m¤ú‡K© Av‡jvPbvI GB As‡k Aš—f©y³ _vK‡e|  
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(K) m~²‡Kv‡Yi wÎ‡KvYwgwZK AYycvZmg~ n  ( )AnglesAcuteofRatiosricTrigonomet      : 
m~¶è‡Kv‡Yi wG‡KvYwgwZK AYycvZ mg~n wbY©q Kivi Rb¨ Avgiv 
GKwU mg‡KvYx wÎfyR (wPÎ 8.13) OPQ  we‡ePbv Kwi|  

OPQ∆  G OQP∠  mg‡KvY|  

POQ∠ Gi mv‡c‡¶ : OP  wÎfy‡Ri AwZfyR  

(Hypotenuse), OQ  fywg (adjecent side), PQ  j¤^ 

(opposite side) Ges θ=∠POQ  (m~²‡KvY)| OPQ  
mg‡KvYx wÎfz‡R m~²‡KvY θ  Gi Rb¨ QqwU wÎ‡KvYwgwZK AbycvZ 
(sine, cosine, tangent, secant, cosecant, cotangent) h_vµ‡g wb‡gœv³ fv‡e msÁvwqZ Kiv nq :  

OP
PQ

=θsin =   
PQ
OPec =θcos  = 

OP
OQ

=θcos  =   
OQ
OP

=θsec  = 

OQ
PQ

=θtan  =  
PQ
OQ

=θcot  = 

D`vniY 1| GKwU mg‡KvYx wÎfy‡Ri †¶‡&Î 3tan =θ  n‡j Ab¨ wÎ‡KvYwgwZK AbycvZmg~n wbY©q Ki |  
mgvavb : awi, ABC  GKwU mg‡KvYx wÎfyR|  
AwZfyR = AC , fywg = AB   
j¤^ = ,BC  Ges θ=∠BAC  
†`Iqv Av‡Q 3tan =θ  

ev, θtan  =              = 
1
3   

∴ BC  j¤̂ = 3 GKK Ges =AB  fywg = 1 GKK|  
cx_v‡Mviv‡mi Dccv`¨ Abyhvqx 

 AwZfyR 1031 2222 =+=+= BCABAC  GKK 
∴ Ab¨ wÎ‡KvYwgwZK AbycvZmgyn 

θsin =   = 
10
3  θinecos = = 

3
10  

θcos  = =
10
1  θsec = = 10

1
10

=  

Ges θcot  =        = 
3
1    

j¶Yxq : †h‡nZz Abycv‡Zi †Kv‡bv GKK _v‡Kbv Ges sine, cosine, tangent, secant, cosecant, 
cotangent GB QqwU wÎ‡KvYwgwZK AYycvZ ZvB G‡`i †Kv‡bv GKK bvB|  
 

KvR : ABC  GKwU mg‡KvYx wÎfyR Ges 
5

2sin =θ  | Ab¨ wÎ‡KvYwgwZK AbycvZmg~n wbY©q Ki| 

j¤̂ 
AwZfyR 

fywg 
AwZfyR 

AwZfyR 
j¤̂ 

j¤̂ 
fywg 

fywg 
j¤̂ 

j¤̂ 
fywg 

j¤̂ 
AwZfyR 

fywg 
AwZfyR 

AwZfyR 
j¤̂ 

AwZfyR 
fywg 

j¤̂ 
fywg 

AwZfyR 
fywg 
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`ªóe¨ : wÎ‡KvYwgwZK AbycvZmg~n‡K ms‡¶‡c wjLv nq| †hgb :  
sine θ = sin θ,  cosine θ = cos θ,   tangent θ = tan θ,  

secant θ = sec θ,  cosecant θ = cosec θ,  cotangent θ = cot θ 

(L) GB As‡k Avgiv †h‡Kv‡bv †Kv‡Yi Rb¨ wÎ‡KvYwgwZK AbycvZmg~n wbY©q Kie| †m Rb¨ Avgv‡`i 
†KvYwUi cÖwgZ ev Av`k© Ae ’̄vb (Standard position) Rvbv `iKvi| Kv‡Z©mxq mgZ‡j g~jwe›`y †_‡K 
Wvbw`‡K A_©vr abvZ¥K w`K x -A¶‡K Avw` iwk¥ a‡i †KvYwU A¼b Ki‡jB Gi Av`k© Ae ’̄vb cvIqv hvq| GLv‡b 
θ  †K Avgiv wÎ‡KvYwgwZK †KvY wnmv‡e we‡ePbv Kie A_©vr θ  †Kv‡Yi cwigvY wbw ©̀ó mxgvi g‡a¨ _vK‡e 
bv|  

g‡b Kwi, Kv‡Z©mxq Z‡j OXX ′  †iLv x -A¶ OYY′  †iLv y -A¶ Ges O  we›`y g~jwe›`y| N~Y©vqgvb iwk¥ 

OA  abvZ¡K x -A¶ A_v©r OX  iwk¥ †_‡K ïi“ K‡i Nwoi KuvUvi wecixZ w`‡K (anticlockwise) N~‡i OA  
Ae ’̄v‡b θ  †KvY Drcbœ K‡i‡Q (wPÎ 8.14)|  

OX  †K θ  †Kv‡Yi Avw`evû (initial side) Ges OA  †K cÖvwš—Kevû (terminal side) ejv nq| OA  cÖvwš—K
evûi Dci O  we› ỳ wfbœ ),( yxP  GKwU we› ỳ wbB| Zvn‡j OX  †_‡K we› ỳwUi j¤̂ ~̀iZ¡ OYy  ,  †_‡K Gi j¤̂ 

~̀iZ¡ x  Ges OQP∠  mg‡KvY (wPÎ 8.14)|  

myZivs cx_v‡Mviv‡mi m~Î Abymv‡i AwZfyR = 22 yxrOP +==  | Zvn‡j †h †Kv‡bv †Kv‡Yi θ Gi Rb¨

wÎ‡KvYwgwZK AbycvZmg~n n‡e :  

θsin  =  = 
r
y  

θcos  = = 
r
x  

θtan =  = 
x
y  ]0[ ≠x  

θsec  =  =
x
r  ]0[ ≠x  

θeccos =  = 
y
r  ]0[ ≠y  

θcot  =  = 
y
x  ]0[ ≠y   

j¶Yxq 1| P  Ges O  we› ỳ wfbœ nIqvq 0>=   OPr  Ges θsin  I θcos  memgqB A_©en| OA  

cÖvwš—K evû x -A‡¶i Dci _vK‡j 0=y  nq e‡j Giƒc †Kv‡Yi Rb¨ θeccos  I θcot  msÁvwqZ bq|  

Abyiƒcfv‡e, OA  cÖvwš—K evû y -A‡¶i Dci _vK‡j 0=x  nq Ges Giƒc †Kv‡Yi Rb¨ θsec  I θtan  

msÁvwqZ nq bv|  

j¤̂ 
AwZfyR 

fywg 
AwZfyR 

j¤̂ 
fywg 

AwZfyR 
j¤̂ 

AwZfyR 
fywg 

fywg 
j¤̂ 

wPÎ : 8.14 
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j¶bxq 2| cÖvwš—K evû OA  Gi Dci ),( yxP  we›`y wfbœ Ab¨ †Kv‡bv we›`y ),( 111 yxP  wbB (wPÎ 8.15(K) I 

wPÎ 8.15 (L))| ),( yxP  I ),( 111 yxP  we› ỳØq †_‡K x A‡¶i Dci PM  I 11MP  j¤^ AuvwK| Zvn‡j 

OPM∆  I 11MOP∆  m „̀k| 

 
                         wPÎ 8.15(K)                          wPÎ 8.15(L)             

A_©vr 
1111 r
r

OP
OP

y
y

x
x

===
  
  

  
  

  
  

 

GLv‡b, 11, rOPrOP == , x  I 1x Ges y  I 1y  GKB wPýhy³| 

∴ 
1x
x  = 

1y
y  = 

1r
r  A_©vr, 

r
x  = 

r
y  Ges 

1

1

r
x  = 

1

1

r
y  

myZivs  θsin  = 
1

1

r
y

r
y
=  

 θcos  = 
1

1

r
x

r
x
=  

 θtan =  
1

1

x
y

x
y
=   BZ¨vw`| 

wm×vš— : wÎ‡KvYwgwZK AbycvZmg~‡ni gvb cÖvwš—K iwk¥ OA  Gi 

Dci wbe©wPZ we›`y P  Gi Dci wbf©i K‡i bv| 
 

j¶Yxq 3| θ  m~²‡KvY n‡j cÖwgZ ev Av`k© Ae¯’v‡b Gi cÖvwšK—

 evû OA  cÖ_g PZzf©v‡M _v‡K Ges XOA∠=θ  nq (wPÎ 

8.16)| OA  evû‡Z †h‡Kv‡bv we›`y ),( yxP  wb‡q Ges P  

†_‡K OX  Gi Dci PM  j¤̂̂ †U‡b †`Lv hvq †h, yPMxOM ==  ,  Ges rOP =  a‡i c~e©eZ©x 

Av‡jvPbvi (K) I (L) †_‡K θ  †Kv‡Yi AbycvZ¸‡jvi GKB gvb cvIqv hvq| 
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(M) wÎ‡KvYwgwZK AbycvZ¸‡jvi cvi¯úwiK m¤úK© 
wÎ‡KvYwgwZK AbycvZmg~‡ni msÁv †_‡K Avgiv j¶ Kwi †h,  

θsin  =  , θeccos  = =

AwZfyR
jĝ
1  = 

θsin
1  

 ∴   θsin  = 
θeccos

1  Ges θeccos  = 
θsin

1  

Abyiƒcfv‡e, θcos  =  , θsec  =    = 

AwZfyR
fywg
1  = 

θcos
1             

 A_©vr θcos  = 
θsec

1  Ges θsec  = 
θcos

1  

GKBfv‡e, θtan  = 
θcot

1  Ges θcot  = 
θtan

1  

8⋅8 wÎ‡KvYwgwZK AbycvZ msµvš— KwZcq mnR A‡f`vejx (Identifics) 
)(i  1cossin 22 =+ θθ  

cÖgvY : cv‡ki wPÎ †_‡K Avgiv †`wL‡q,           

θcos  =  = 
r
x  

θsin  =  = 
r
y  

       Ges 222 yxr +=  

∴  1cossin 2

2

2

22

2

2

2

2
22 ==

+
=+=+

r
r

r
yx

r
y

r
xθθ  

∴  1cossin 22 =+ θθ  (cÖgvwYZ)| 

)(i  bs djvdj †_‡K Avgiv cvB, θθ 22 cos1sin −=  ev, θθ 22 sin1cos −=  

Abyiƒcfv‡e cÖgvY Kiv hvq †h, .. 

)(ii  θθ 22 sectan1 =+  ev, θθ 22 tan1sec =−  

)(iii  θθ 22 coscot1 ec=+  ev, θθ 22 cot1cos =−ec  

 
KvR : cÖgvY Ki †h, (wP‡Îi mvnv‡h¨) : 

)(i  1tansec 22 =− θθ  

)(ii  1cotcos 22 =− θθec  

 

j¤̂ 
AwZfyR 

AwZfyR 
j¤̂ 

fywg 
AwZfyR 

AwZfyR 
fywg 

j¤̂ 
AwZfyR 

fywg 
AwZfyR 
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8⋅9 wewfbœ PZzf©v‡M wÎ‡KvYwgwZK AbycvZmg~‡ni wPý 
bx‡Pi wP‡Î (wPÎ 8.18) Kv‡Z©mxq Zj‡K OXX ′  Ges OYY ′  A¶Øq Øviv PviwU PZzf©vM (Quadrant) 
h_vµ‡g XOY  (1g PZzf©vM), XYO ′  (2q PZzf©vM) YOX ′′  (3q PZzf©vM) Ges OXY′  (4_© PZzf©vM) wef³
Kiv n‡q‡Q| 

 
                                                         wPÎ 8.18 

Avw` Ae¯’vb OX  †_‡K GKwU iwk¥ OA , Nwoi KuvUvi wecixZ w`‡K N~Y©‡bi d‡j OA  Gi cÖvwš—K Ae¯’v‡bi 
Dci wbf©i K‡i wewfbœ †KvY Drcbœ n‡e| N~Y©vqgvb iwk¥ OA  Gi Dci †h‡Kv‡bv we›`y ),( yxP  wbB| Zvn‡j 

rOP =  | cÖvwš—K iwk¥ OA  Ges P  we›`yi wewfbœ PZzf©v‡M Ae¯’v‡bi m‡½ m‡½ x  I y  Gi wPý cwieZ©b 

n‡e wKš‘ r  memgq abvZ¥K _vK‡e| 
 

OA  iwk¥ hLb cÖ_g PZzf©v‡M _v‡K, ZLb x I y Gi gvb abvZ¡K| ZvB cÖ_g PZzf©v‡M mKj wÎ‡gvYwgwZK 
AbycvZ abvZ¡K OA  iwk¥ hLb wØZxq PZzf©v‡M _v‡K ZLb P we›`yi fyR x  FYvZ¡K Ges †KvwU y  abvZ¥K| 

GRb¨ wØZxq PZzf©v‡M ⎟
⎠
⎞

⎜
⎝
⎛ =

r
yθsinsin  Ges ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=

y
recec θcoscos   AbycvZ `yBwU abvZ¡K Ab¨me

AbycvZ FYvZ¥K| GKBfv‡e Z…Zxq PZzf©v‡M P  we›`yi fyR x  I †KvwU y  DfqB FYvZ¡K Ges 

⎟
⎠
⎞

⎜
⎝
⎛ =

−
−

=
x
y

x
yθtantan  I ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=

−
−

=
y
x

x
yθcotcot  abvZ¡K| Ab¨ AbycvZmg~n FYvZ¡K| PZz_© PZzf©v‡M

OA  iwk¥i Dci P  we› ỳi fyR x  abvZ¡K Ges †KvwU y  FYvZ¡K e‡j ⎟
⎠
⎞

⎜
⎝
⎛ =

r
xθcoscos  Ges

⎟
⎠
⎞

⎜
⎝
⎛ =

x
rθsecsec  abvZ¡K Ges Ab¨me wÎ‡KvYwgwZK AbycvZ FYvZ¡K| 

Avevi, x -A‡¶i †h‡Kv‡bv Ae ’̄v‡b y Gi gvb k~b¨ e‡j ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

y
recec θcoscos   Ges ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=

y
xθcotcot  

AbycvZ `yBwU msÁvwqZ bq| 
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Abyiƒcfv‡e, y -A‡¶i †h‡Kv‡bv Ae¯’v‡b x Gi gvb k~b¨| ZvB y -A‡¶i Dci ⎟
⎠
⎞

⎜
⎝
⎛ =

x
rθsecsec  Ges

⎟
⎠
⎞

⎜
⎝
⎛ =

x
yθtantan  msÁvwqZ bq| ⎟

⎠
⎞

⎜
⎝
⎛ =

r
yθsinsin  Ges ⎟

⎠
⎞

⎜
⎝
⎛ =

r
xθcoscos  AbycvZ `yBwU P  we›`yi 

†h‡Kv‡bv Ae¯’v‡bB msÁvwqZ Ges ev¯—e gvb Av‡Q| 
Dc‡iv³ Av‡jvPbvi mvivsk wb‡gœi wP‡Î (wPÎ 8.19) †`Lv‡bv n‡jv D³ wP‡Îi mvnv‡h¨ †h‡Kv‡bv †Kv‡Yi 
cÖvwš—K iwk¥i Ae ’̄v‡bi Dci wbf©i K‡i D³ †Kv‡Yi mKj wÎ‡KvYwgwZK Abycv‡Zi wPý wbY©q mnR n‡e| 

 

8⋅10| Av`k© †KvYmg~‡ni wÎ‡KvYwgwZK AbycvZ : GB As‡k eûj e¨eüZ †KvYmg~‡ni ⎟
⎠
⎞

⎜
⎝
⎛

2
,

3
,

4
,

6
,0 ππππ

  

wÎ‡KvYwgZK AbycvZmg~‡ni gvb wb‡q Avgiv GKwU †Uwej ˆZwi Kie, hv‡Z wk¶v_©xMY mn‡RB †KvYmg~‡ni 
wÎ‡KvYwgwZK AbycvZ wbY©‡q m¶g nq| gva¨wgK R¨vwgwZi Øv`k Aa¨v‡q DwjwLZ Av`k© †KvYmg~‡ni 
wÎ‡KvYwgwZK AbycvZ wbY©‡qi †KŠkj we¯—vwiZfv‡e Av‡jvPbv Kiv n‡q‡Q| ZvB we —̄vwiZ Av‡jvPbvq bv wM‡q 
Avgiv cÖwZ‡¶‡Î AbycvZmg~‡ni gvb wbY©q K‡i Zv GKwU †Uwej ev PvU© AvKv‡i cÖKvk Kie| 

(K) )30(
6

0π  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n 

cv‡ki wP‡Î ar 2=  n‡j  

ay =  Ges ax 3=  Ges 
6
π

=∠POB  

∴ 
2
1

26
sin ===

a
a

r
yπ  

2
3

2
3

6
cos ===

a
a

r
xπ  

3
1

36
tan ===

a
a

x
yπ  

33
6

cot ===
a
a

y
xπ  
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3
2

3
2

6
sec ===

a
a

x
rπ  

22
6

cos ===
a
a

y
rec π  

(L) )45(
4
π  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n 

cv‡ki wP‡Î axar ==  ,2  

ay =  Ges 
4
π

=∠POB  

∴ 
2

1
24

sin ===
a

a
r
yπ  

2
1

24
cos ===

a
a

r
xπ  

1
4

tan ===
a
a

x
yπ  

1
4

cot ===
a
a

y
xπ  

22
4

sec ===
a
a

x
rπ  

22
4

cos ===
a
a

y
rec π  

 

(M) )60(
3
π  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n 

cv‡ki wPÎ †_‡K cvB,  ax = , ay 3= , ar 2=   

Ges 
3
π

=∠POB  

∴ 
2
3

2
3

3
sin ===

a
a

r
yπ  

2
1

23
cos ===

a
a

r
xπ  

33
3

tan ===
a
a

x
yπ  

3
1

33
cot ===

a
a

y
xπ  

22
3

sec ===
a
a

x
rπ  

o

o
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3
2

3
2

3
cos ===

a
a

y
rec π  

 

)90(
2
π  Ges )0(  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~‡ni gvb wbY©‡qi Rb¨ Avgiv wÎ‡KvYwgwZK Abycv‡Zi 

msÁv e¨envi Kie| GLv‡b D‡jL¨ †h, k~b¨ Øviv †Kvb wKQz‡KB fvM Kiv hvq bv ev k~b¨ Øviv fvM MÖnY‡hvM¨ 
bq (Divisin by zero is not allowed) A_ev k~b¨ Øviv fvM AmsÁvwqZ (undefined)| 

(N) )90(
2
π  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n : G‡¶‡Î cÖvwš—K iwk¥ OA  Gi Ae ’̄vb abvZ¥K y  A¶ 

eivei ev OY  Gi Dci _v‡K| d‡j OY  Gi Dci †h †Kv‡bv we›`y P  Gi ¯’vbvs‡K fyR 0  I †KvwU y  

n‡e| 
awi,  ay =  Zvn‡j, ar =  n‡e| 

∴ 1
2

sin ===
a
a

r
yπ  

00
2

cos ===
ar

xπ  

==
02

tan a
x
yπ  AmsÁvwqZ A_©vr 

2
tan π  AmsÁvwqZ| 

00
2

cot ===
ay

xπ  

==
02

sec a
x
rπ  AmsÁvwqZ A_©vr 

2
sec π  AmsÁvwqZ| 

1
2

cos ===
a
a

y
rec π  

(O) 0 †iwWqvb )0(  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n 

G‡¶‡Î cÖvwš—K iwk¥ OA  AuvwK| iwk¥ OX  Gi Dci _vK‡e| d‡j OA  iwk¥i Dci †h‡Kv‡bv P  we›`yi
’̄vbv‡¼i fyR ax =  †KvwU 0=y  Ges aOPr ==  n‡e| 

∴ 000sin ===
ar

y  

10cos ===
a
a

r
x  

000tan ===
ax

y   

⎟
⎠
⎞

⎜
⎝
⎛==

0
0cot a

y
x  AmsÁvwqZ A_©vr 0cot  AmsÁvwqZ| 

o o

o

o
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 10sec ===
a
a

x
r   

 ⎟
⎠
⎞

⎜
⎝
⎛==

0
0cos a

y
rec  AmsÁvwqZ A_©vr 0cos  ec  AmsÁvwqZ| 

we.`ª. : ïaygvÎ eySv‡bvi Rb¨ ⎟
⎠
⎞

⎜
⎝
⎛

0
a  †jLv n‡q‡Q| GwU †jLv wVK bq| wk¶v_©xiv mivmwi AmsÁvwqZ 

wjL‡e| 
 
`kg †kªwYi mvaviY R¨vwgwZi Øv`k Aa¨v‡q wÎ‡KvYwgwZK AbycvZmg~‡ni ⎟

⎠
⎞

⎜
⎝
⎛

2
,

3
,

4
,

6
,0 ππππ

  ZvwjKv †`Iqv 

Av‡Q| wk¶v_©x‡`i myweav‡_© ZvwjKvwU GLv‡bI ms‡hvwRZ n‡jv : 
 

‡KvY 0 
6
π

  
4
π  

3
π  

2
π  

sin 0 
2
1  

2
1  

2
3  

1 

cos 1 

2
3  2

1  
2
1  

0 

tan 0 
3

1  
1 3  AmsÁvwqZ 

cot 
AmsÁvwqZ

 3  1 
3

1  
0 

sec 1 
3

2  2  2 AmsÁvwqZ 

cosec AmsÁvwqZ 2 2  
3

2  
1 

8⋅11 wÎ‡KvYwgwZK AbycvZmg~‡ni me©wbgœ I m‡e©v”P gvb ev gv‡bi cwiwa 
wPÎ 8.20 j¶ Kwi OA  iwk¥ Nwoi KuvUvi wecixZ w`‡K AveZ©‡bi d‡j θ  †KvY Drcbœ n‡q‡Q| †h‡Kv‡bv θ  
†Kv‡Yi cÖwgZ ev Av`k© Ae¯’vb OA  iwk¥i (OA  iwk¥ †h‡Kv‡bv PZzf©v‡M _vK‡Z cv‡i) Dci P  we› ỳi 

¯’vbvsK ),( yxP  n‡j Avgiv cvB, 22 yxr +=  [ POQ mg‡KvYx wÎfyR Ges 

wPÎ : 8.20

rOP =  AwZfyR]| 

ev, 222 yxr +=  

∴ 22 rx ≤  Ges 22 ry ≤  
ev, rx ≤  Ges ry ≤  
ev, rxr ≤≤−  Ges ryr ≤≤−  

ev, 11 ≤≤−
r
x  Ges 11 ≤≤−

r
y  ....................(1) 

Y

X
O

P(x,y)

x

y

Q

r=
x2 +y2

Θ
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GLb POQ  mg‡KvYx wÎfy‡Ri †¶‡Î             

r
x

=θsin ,  
r
y

=θcos  ................................. (2) 

x
rec =θcos ,  

y
r

=θsec  ................................. (3) 

x
y

=θtan ,  
y
x

=θcot  ................................. (4) 
 

Zvn‡j (1) I (2) bs mgxKiY n‡Z cvIqv hvq 1sin1 ≤≤− θ  Ges 1cos1 ≤≤− θ  
myZivs θsin  I θcos  Gi gvb 1−  A‡c¶v †QvU Ges 1+  A‡c¶v eo bq| 

Avevi, (1) I (3) bs mgxKiY †_‡K cvB, 1cos ≥θec  ev, 1cos −≤θec  
Ges 1sec ≥θ  ev, 1sec −≤θ  

myZivs θsec  Ges θeccos  Ges gvb 1− , Ges  Ges 1−  A‡c¶v †QvU Ges 1+ , 1+  A‡c¶v eo| 

†h‡nZz 
x
y

=θtan  Ges 
y
x

=θcot  

∴ fyR 0=x  n‡j θtan  AmsÁvwqZ Ges †KvwU 0=y  n‡j θcot  AmsÁvwqZ| AmsÁvwqZ Gi 

aviYv‡K Amxg )(∞  wPý Øviv cÖKvk Ki‡j Avgiv ej‡Z cvwi| 

<<∞− θtan  Ges + ∞<<∞− θcot .

D`vniY 1| θ  m~²‡KvY ⎟
⎠
⎞

⎜
⎝
⎛ <<

2
πθO  Ges 

5
4cos =θ  n‡j, Ab¨me wÎ‡KvYwgwZK AbycvZmg~‡ni gvb 

wbY©q Ki| 

mgvavb : Avgiv Rvwb, =θcos  = 
5
4  [†`Iqv Av‡Q] 

cv‡ki wP‡Î mg‡KvYx wÎfyR POQ  †_‡K cvB, 
2222 45 −=−= OQOPPQ  

     = 391625 ==−  GKK 

∴ θsin  = = 
5
3

=
OP
pQ  

θtan  = = 
4
3

=
OQ
pQ  

θsec  = = 
4
5

=
OQ
Op  

 θeccos  = = 
3
5

=
PQ
Op  

j¤̂ 
f~wg 

AwZfyR
j¤̂ 

AwZfyR 
f~wg 

f~wg 
AwZfyR 

j¤̂ 
AwZfyR 

+ ∞

Y

P

Q XO 4

5
3
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θcot  = = 
3
4

=
PQ
OQ  

weKí : wÎ‡KvYwgwZK A‡f` (Identities) e¨envi K‡i| 

Avgiv Rvwb, 1cossin 22 =+ θθ  

ev, 
25
161

5
41cos1sin

2
22 −=⎟

⎠
⎞

⎜
⎝
⎛−=−= θθ  

 = 
25
9

25
1625

=
−  

∴ 
5
3

25
9sin ±=±=θ  

†h‡nZz θ  m~²‡KvY, ZvB θ  cÖ_g PZzf©v‡M Aew¯’Z Ges mKj wÎ‡KvYwgwZK AbycvZ abvZ¥K| 

∴ 
5
3sin =θ  

GLb, 
5
4

5
4
1

cos
1sec ===

θ
θ  

3
5

5
4
1

sin
1cos ===

θ
θec  

GLb POQ  mg‡KvYx wÎfyR †_‡K cvB, 

θtan  =              = = 
OPOQ
OPPQ

/
/  

= 
4
3

5/4
5/3

cos
sin

==
θ
θ  

θcot  =              = = 
OPPQ
OPOQ

/
/  

= 
3
4

5/4
5/4

sin
cos

==
θ
θ  

we.`ª : θtan = 
θ
θθ

θ
θ

sin
coscot,

cos
sin

=   

wÎ‡KvYwgwZK A‡f‡`i mvnv‡h¨, 

Avevi,

1tansec 22

2

=− θθ  

ev, 
16
91

16
251

4
51sectan 22 =−=−⎟
⎠
⎞

⎜
⎝
⎛=−= θθ  

∴ 
4
3

16
9tan ==θ  

= 1cotcos 22 =− θθec  

j¤̂ 
f~wg 

j¤̂/AwZfyR 
f~wg/AwZfyR 

f~wg 
j¤̂ 

f~wg/AwZfyR 
j¤̂/AwZfyR 
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ev, 
9

161
9
251

3
51coscot

2
22 =−=−⎟

⎠
⎞

⎜
⎝
⎛=−= θθ ec  

∴ 
3
4

9
16cot ==θ  

KvR : θ  ¯’~j‡KvY ⎟
⎠
⎞

⎜
⎝
⎛ << πθπ

2
 Ges 

2
1tan −=θ  n‡j, Aci wÎ‡KvYwgwZK AbycvZmg~n mg‡KvYx 

wÎfyR Ges wÎ‡KvYwgwZK A‡f` Gi mvnv‡h¨ wbY©q Ki| 

D`vniY 2| 
13
12sin,

5
4cos == BA  Ges A  I B  DfqB m~²‡KvY n‡j 

AB
AB

tan.tan1
tantan

+
−  Gi gvb wbY©q Ki| 

mgvavb : †`Iqv Av‡Q, 
5
4cos =A  

Avgiv Rvwb, 1cossin 22 =+ AA   
ev, AA 22 cos1sin −=  

     = 
25
9

15
161 =−  

∴ 
5
3

24
9sin ==A  [ A  m~²‡KvY] 

.
4
3

cos
sintan

5
4
5
3

===
A
AA  

Avevi, 
13
12sin =

=

B  

∴ 
169
25

169
1441sin1cos 2 =−−= BB  

∴ 
13
5cos =B  

∴ 
5

12
13/5
13/12

cos
sintan ===

B
BB  

GLb, 

4
3

5
121

4
3

5
12

tan.tan1
tantan

⋅+

−
=

+
−

AB
AB  

 
= 

56
33

20
3620

20
33

20
361

20
1548

=+=
+

−

 

∴ .
56
33

tan.tan1
tantan

=
+

−
AB
AB  

Y

P

Q X
A

O 4

5
3

Y

P

Q X
A

O 5

13
12
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D`vniY 3| gvb wbY©q Ki : 
2

cot
3

tan
4

cos
6

sin 2222 ππππ
+++  

mgvavb : Avgiv Rvwb, 3
4

tan,
2

1
4

cos,
2
1

6
sin 111 ===

πππ   Ges 0
2

cot1 =
π  

∴ 
2

cot
3

tan
4

cos
6

sin 2222 ππππ
+++  

= 22
22

)0()3(
2

1
2
1

++⎟
⎠

⎞
⎜
⎝

⎛+⎟
⎠
⎞

⎜
⎝
⎛  

= 3
2
1

4
1

++  = 
4
33  

KvR : 1| 
4

cos
3

cot
3

sec
6

tan
3

cos
4

sin 222222 ππππππ ec++  Gi gvb wbY©q Ki| 

        2| mij Ki : 

3
cos

3
sin

3
cos

3
cos

3
sin

3
sin

3
cos

3
sin

3
cos

3
cos

3
sin

3
sin 2222

ππ

ππππ

ππ

ππππ

−

+−
−

+

++
 

D`vniY 4 | 4cos3sin7 22 =− θθ  n‡j cÖgvY Ki †h, 
3

1tan =θ  

mgvavb : †`Iqv Av‡Q, 4cos3sin7 22 =− θθ  
ev, ]1cossin[4)sin1(3sin7 2222 =+=−+ θθθθ  

ev, 4sin33sin7 22 =−+ θθ  
ev, 1sin4 2 =θ  

ev, 
4
1sin2 =θ  

Avevi, θθ 22 sin1cos −=  

 = 
4
11−  

 = 
4
3  

∴

∴

 ⎥⎦
⎤

⎢⎣
⎡ ==

θ
θθ

θ
θθ

cos
sintan

cos
sintan 2

2
2      

ev,   

4
3
4
1

tan2 =θ  

∴ 
3
1tan 2 =θ  

∴ 
3

1tan ±

±

=θ  (cÖgvwYZ)| 
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D`vniY 5| 7sin2cos15 2 =+ θθ  Ges 
22
πθπ

<<−  n‡j, θcot  Gi gvb wbY©q Ki| 

mgvavb : †`Iqv Av‡Q, 7sin2cos15 2 =+ θθ  

ev, 7sin2cos15 2 =+ θθ ]1cossin[ 22 =+ θθ  

ev,   7sin2sin1515 2 =+− θθ  

ev, 08sin2sin15 2 =−− θθ   

ev,   08sin10sin12sin15 2 =−+− θθθ  
ev, 0)4sin5)(2sin3( =−+ θθ  

∴

∴

 
3
2sin −=θ    ev, 

5
4sin =θ  

θsin  Gi Dfq gvb MÖnY‡hvM¨| †Kbbv 
22
πθπ

<<−  

3
2sin −=θ  n‡j 

3
5

9
41sin1cos 2 =−=−= θθ  

5
4sin =θ  n‡j 

5
3

25
161sin1cos 2 =−=−= θθ  

∴ 
2
5

3
2

3
5

sin
coscot −=

−
==

θ
θθ  [hLb ⎥⎦

⎤−=
3
2sinθ  

Ges 
4
3

5
4
5
3

sin
coscot ===

θ
θθ  [hLb ⎥⎦

⎤=
5
4sinθ  

Ans : 
2
5  ev, 

4
3  

D`vniY 6| 
3

A π
=   I 

6
B π
=  n‡j cÖgvY Ki †h,  

)(i   BAsiBABAsi ncoscossin n +=+ )(  

)(ii  
BtaAta

BtaAtaBAta
nn1

nnn
⋅+

−
=− )(  

cÖgvY : )(i   evgc¶ = 1
2

n
63

sin n ==⎟
⎠
⎞

⎜
⎝
⎛ +=+

πππ siBAsi )(  

Wvbc¶ = 
6

sin
3

cos
6

cos
3

sinsincoscossin ππππ
+=+ BABA   
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 = 1
4
1

4
3

2
1

2
1

2
3

2
3

=+=⋅+⋅   

∴  evgc¶ = Wvbc¶ (cÖgvwYZ)| 
 

cÖgvY : )(ii  evgc¶ = ⎟
⎠
⎞

⎜
⎝
⎛ −=−

63
n ππntaBAta )(  

 = 
3

1
6

tan =
π  

Wvbc¶ = 

6
n

3
n1

6
n

3
n

nn1
nn

ππ

ππ

tata

tata

BtaAta
BtaAta

⋅+

−
=

⋅+
−  

 = 
3

1
3
3

2
1

3
32

2
3

3
3
3

3
331

3
33

==×=
−

=
⋅+

−
 

∴ evgc¶ = Wvbc¶ (cÖgvwYZ)| 
 

KvR : 
3

A π
=   I 

6
B π
=  A‡f`mg~n cÖgvY Ki : 

)(i  BAsiBABAsi ncoscossin n −=− )(  

)(ii  BAsisiBAcocoBAco nns s s −=+ )(  

)(iii  BAsisiBAcoBAco nncos s s +=− )(  

)(iv  BAsiBAtaBta ncoscossin 
Btan-1

n22n 2 +=)(  

 

Abykxjbx 8⋅2 
 

1| K¨vjKz‡jUi e¨envi bv K‡i gvb wbY©q Ki : 

 )(i   

3
n

6
s

4
s

ππ

π

sico

co

+
  )(ii  

3
n

6
n

4
n πππ tatata ⋅+  

2| 
5
4s −=θco  Ges 

2
3πθπ <<  n‡j θnta Ges θnsi  Gi gvb wbY©q Ki| 

3| 
5

2n =Asi  Ges ππ
<< A

2
 Gi †¶‡Î Acos  Ges Atan  Gi gvb KZ ? 

 Gi Rb¨ wb‡gœv³
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4| †`Iqv Av‡Q, 
2
1s =Aco   Ges Acos  I Asin  GKB wPýwewkó| Asin  Ges Atan  Gi gvb KZ ? 

 

5| †`Iqv Av‡Q, 
12
5tan −=A   Ges Atan  I Acos  wecixZ wPýwewkó| Asin  Ges Acos  Gi gvb 

wbY©q Ki| 

6| wbgœwjwLZ A‡f`mg~n cÖgvY Ki : 
)(i  AAseAcoAta cosecct n =+  

)(ii  
1 c
1 ccot sec

 s1
 s1

−
+

=+=
−
+

θ
θθθ

θ
θ

se
seco

co
co  

)(iii  AtaA
Asi
Asi n sec

n 1
n1

−=
+
−  

)(iv  θθθθ 2424 n n cc tatasese +=−  
)(v  1cotn ncssc =+−− ))()(( θθθθθθ tasiecocose  

)(vi  θθ
θ

θθ cn
1cn
1cn seta

seta
seta

+=
+−
−+  

7| hw` 
b

s aecAco =  nq, †hLv‡b 0>> ba , Z‡e cÖgvY Ki †h, 22n
ba

bAta
−
±

=  

8| hw` θθθ n2ns sisico =−  nq,Z‡e †`LvI †h, θθθ  s2ns cosico =+  

9| )(tan yx
y
x

≠=θ  n‡j, 
θθ
θθ

cossin
cossin

yx
yx

−
+  Gi gvb wbY©q Ki| 

10| θnta  + xse =θc   n‡j, †`LvI †h, 
1
1sin 2

2

+
−

=
x
xθ  

11| θsaco  − cbsi =θn    n‡j, cÖgvY Ki †h,  θnasi  + 222s cbabco −+±=θ       

12| gvb wbY©q Ki : 

)(i  
6

t
3

n
4

s
6

n 2222 ππππ cotacosi +++  

)(ii  
4

c
3
1

6
t

2
1

3
n

4
n3 2222 ππππ secosita +−−  

)(iii  
4

s
3

n
6

n
3

n
4

n 22222 πππππ cotatasita ⋅−  

)(iv  
6

n
3

n
6

s
3

s

6
n

3
n1

6
n

3
n ππππ

ππ

ππ

sisicoco
tata

tata
++

+

−
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13| mij Ki : ⎟
⎠
⎞

⎜
⎝
⎛ −+⎟

⎠
⎞

⎜
⎝
⎛÷

−

+
×

+

−

6
n

6
c

6
n

3
n

2
t

2
sec

6
s

3
s

4
n1

6
n1

22

22

22

2

2

ππππ
ππ

ππ

π

π

tasetasi
coco

coco

si

si
 

8⋅12 wÎ‡KvYwgwZK Av‡jvPbvi wØZxq As‡k Avgiv m~²‡Kv‡Yi ⎟
⎠
⎞

⎜
⎝
⎛ <<

2
0 πθ  AbycvZmg~n wbY©‡qi †KŠkj 

Av‡jvPbv K‡iwQ| AbycvZmg~‡ni cvi¯úwiK m¤úK© Ges GZ`msµvš— K‡qKwU mnR A‡f` cÖgvY Kiv 
n‡q‡Q| wewfbœ PZzf©v‡M AbycvZmg~‡ni wPý wba©viY, Av`k© †KvYmg~‡ni wÎ‡KvYwgwZK AbycvZ Ges 
AbycvZmg~‡ni me©wbgœœ I m‡e©v”P gv‡bi aviYvI †`Iqv n‡q‡Q| Av‡jvPbvi GB As‡k cÖ_‡g FYvZ¥K †KvY 

)( θ−  Gi AbycvZmg~n wbY©q Kiv n‡e| Gi Dci wfwË K‡i avivevwnKfv‡e θπθπ
+−

2
,

2
  θπ + ,

θπ − , θπθπ
−+

2
3,

2
3

  ,  θπ +2 , θπ −2  Ges θπ
+×

2
  n  I θπ

−×
2

  n  [†hLv‡b  n  abvZ¥K 

c~Y©msL¨v Ges ⎥⎦
⎤<<

2
0 πθ  †KvYmg~‡ni wÎ‡KvYwgwZK Av‡jvPbv Aš—f©y³ _vK‡e| 

 

8.12 (K) )( θ−  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n ⎟
⎠
⎞

⎜
⎝
⎛ <<

2
0 πθ | 

g‡b Kwi N~Y©vqgvb iwk¥ OA  Gi Avw` Ae ’̄vb OX  †_‡K Nwoi KuvUvi wecixZ w`‡K N~‡i cÖ_g PZzf©v‡M 
θ=∠XOA  Ges Nwoi KuvUvi w`‡K GKB `~iZ¡ N~‡i PZz_© PZzf©v‡M θ−=′∠ AXO  †KvY Drcbœ K‡i (wPÎ : 

8.21)| OA  iwk¥i Dci †h‡Kv‡bv we› ỳ ),( yx   wbB| GLb ),( yx   we›`y †_‡K OX  Gi Dci PN  j¤̂ 

AuvwK Ges PN  †K ewa©Z Kivq Zv AO ′  †K Q  we› ỳ‡Z †Q` K‡i| Zvn‡j QN  †iLv OX  Gi Dci j¤̂|

†h‡nZz ),( yx   we›`yi Ae¯’vb cÖ_g PZzf©v‡M †m‡nZz 0,0 >> yx   Ges yPNxON ==  ,  . 
 

GLb OPN∆  I OQN∆  mg‡KvYx wÎfzRØ‡qi ONQONPQONPON ∠=∠∠=∠   ,  Ges ON  Dfq

wÎfz‡Ri mvaviY evû| myZivs wÎfzRØq me©mg| 

wPÎ 8.21

 

∴  QNPN =  Ges OQOP = . 
Q  we›`yi Ae¯’vb PZz_© PZzf©v‡M nIqvq Gi †KvwU FYvZ¥K| myZivs Q  we›`yi ’̄vbv¼ ),( yxQ − | OQN  

mg‡KvYx wÎfz‡Ri †¶‡Î ON  = fzwg, QN  = j¤^ Ges OQ  = AwZfzR = r  (awi)| 

Zvn‡j c~e©eZ©x Av‡jvPbv †_‡K Avgiv cvB, 

)sin( θ−    = 
OQ
QN  = 

r
y−  = θsin−  j¤̂ 

AwZfyR 

P P

P
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)cos( θ−    = 
OQ
ON  = 

r
x  = θcos  

)tan( θ−    = 
ON
QN  = 

r
y−  = θtan−  

GKBfv‡e, .cot)cot(,sec)sec(,cos)(cos θθθθθθ −=−=−−=−     ecec  

D`vniY 8| 
6

sin
6

sin ππ
−=⎟

⎠
⎞

⎜
⎝
⎛− , 

4
cos

4
cos ππ

=⎟
⎠
⎞

⎜
⎝
⎛− ,  

4
tan

4
tan ππ

−=⎟
⎠
⎞

⎜
⎝
⎛− ,  

   
3

cos
3

cos ππ ecec −=⎟
⎠
⎞

⎜
⎝
⎛− , 

3
sec

3
sec ππ

=⎟
⎠
⎞

⎜
⎝
⎛− ,  

6
cot

6
cot ππ

−=⎟
⎠
⎞

⎜
⎝
⎛− . 

8.13 (K)| ⎟
⎠
⎞

⎜
⎝
⎛ −θπ

2
 †KvY ev c~iK †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n ⎟

⎠
⎞

⎜
⎝
⎛ <<

2
0 πθ . 

awi, †Kv‡bv N~Y©vqgvb iwk¥ OA  Zvi Avw` Ae ’̄vb OX  †_‡K Nwoi KuvUvi wecixZ w`‡K N~‡i cÖ_g PZzf©v‡M 
θ=∠XOA  †KvY Drcbœ K‡i| Avevi Aci GKwU iwk¥ AO ′  Avw` Ae¯’vb OX  †_‡K GKBw`‡K N~‡i 

2
π

=∠XOY  †KvY Drcbœ Kivi ci OY  Ae¯’vb †_‡K Nwoi KuvUvi w`‡K N~‡i θ−=′∠ AYO  †KvY Drcbœ

K‡i (wPÎ : 8.22)| 

Zvn‡j, )(
2

θπ
−+=′∠ AXO  = θπ

−
2

 

OP  Ges OQ  mgvb `~iZ¡ a‡i P  I Q  we›`yØq †_‡K OX  Gi Dci PM  I QN  j¤^Øq AuvwK| 

awi, rOQOP ==  Ges P  we› ỳi ¯’vbv¼ ),( yxP  . 
GLb POM∆  I QON∆  mg‡KvYx wÎfzRØ‡qi OQNPOMONQOMP ∠=∠∠=∠   ,  Ges 

OQOP = .  

∴ wÎfzRØq me©mg| 

∴ yPMON ==  Ges Q  we›`yi ’̄vbv¼ ),( xyQ   . 

Zvn‡j NOQ∆  Gi †¶‡Î Avgiv cvB, 

⎟
⎠
⎞

⎜
⎝
⎛ −θπ

2
sin  = 

OQ
QN  = 

r
x   = θcos  

⎟
⎠
⎞

⎜
⎝
⎛ −θπ

2
cos   = 

OQ
ON   = 

r
y  = θsin  

⎟
⎠
⎞

⎜
⎝
⎛ −θπ

2
tan   = 

ON
QN  = 

y
x  = θcot  

j¤̂ 
f~wg 

   j¤̂ 
AwZfyR 
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GKBfv‡e, θθπ sec
2

cos =⎟
⎠
⎞

⎜
⎝
⎛ −ec ,  θθπ eccos

2
sec =⎟

⎠
⎞

⎜
⎝
⎛ −  

Ges θθπ tan
2

cot =⎟
⎠
⎞

⎜
⎝
⎛ − . 

 

D`niY 9| 
6

cos
62

sin
3

sin ππππ
=⎟

⎠
⎞

⎜
⎝
⎛ −=⎟

⎠
⎞

⎜
⎝
⎛  

3
cot

32
tan

6
tan ππππ

=⎟
⎠
⎞

⎜
⎝
⎛ −=⎟

⎠
⎞

⎜
⎝
⎛  

4
cos

42
sec

4
sec ππππ ec=⎟

⎠
⎞

⎜
⎝
⎛ −=⎟

⎠
⎞

⎜
⎝
⎛  

j¶Yxq : θ  Ges ⎟
⎠
⎞

⎜
⎝
⎛ −θπ

2
 †KvY `yBwU ci¯úi c~iK (Complement Angle)| G‡`i GKwU sine AciwUi 

inecos , GKwUi genttan  AciwUi angentcot  Ges GKwUi antsec  AciwUi ecantcos  Gi mgvb| 

wk¶v_©xiv welqwU we‡klfv‡e j¶ ivL‡e| 

8.13 (L)| ⎟
⎠
⎞

⎜
⎝
⎛ +θπ

2
 †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n ⎟

⎠
⎞

⎜
⎝
⎛ <<

2
0 πθ |  

awi, N~Y©vqgvb iwk¥ OA  Gi Avw` Ae¯’vb OX  †_‡K Nwoi KuvUvi wecixZ w`‡K N~‡i cÖ_g PZzf©v‡M 

θ=∠XOA  Ges GKB w`‡K AviI N~‡i 
2
π

=′∠ AAO  †KvY Drcbœ K‡i (wPÎ 8.23)| Zvn‡j, 

θ=′∠=∠ AYOXOA  Ges θπ
+=′∠

2
AXO |  

g‡b Kwi, OA  iwk¥i Dci ),( yxP   †h‡Kv‡bv we›`y| AO ′  Gi Dci Q we›`ywU Ggbfv‡e wbB †hb 

OQOP =  nq| P  I Q  we›`y †_‡K x -A‡¶i Dci PM  I QN  j¤^^ Uvwb| 

∴  θ=∠=∠=∠ YOQNQOPOM . 
GLb mg‡KvYx wÎfzR POM  I QON  Gi g‡a¨  NQOPOM ∠=∠  

QNOPMO ∠=∠  
Ges rOQOP ==  (awi)| 

∴  POM∆  I QON∆  me©mg| 

∴ xOMQN ==  

Ges yPMON ==  

A_©vr, xQNyON =−=   ,  

∴  Q  we› ỳi ¯’vbv¼ ),( xyQ  −  

∴ Avgiv cvB,  
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 ⎟
⎠
⎞

⎜
⎝
⎛ +θπ

2
sin   = 

r
x   = θcos  

 ⎟
⎠
⎞

⎜
⎝
⎛ +θπ

2
cos   = 

r
y−  = θsin−  

 ⎟
⎠
⎞

⎜
⎝
⎛ +θπ

2
tan   = 

y
x
−

 = θcot−  

GKBfv‡e,  

θθπ sec
2

cos =⎟
⎠
⎞

⎜
⎝
⎛ +ec ,  θθπ eccos

2
sec −=⎟

⎠
⎞

⎜
⎝
⎛ +  

 Ges θθπ tan
2

cot −=⎟
⎠
⎞

⎜
⎝
⎛ + . 

 

D`niY 10 | 
2
3

6
cos

62
sin

3
2sin ==⎟

⎠
⎞

⎜
⎝
⎛ +=⎟

⎠
⎞

⎜
⎝
⎛ ππππ  

 
2

1
4

sin
42

cos
4

3cos −=−=⎟
⎠
⎞

⎜
⎝
⎛ +=⎟

⎠
⎞

⎜
⎝
⎛ ππππ  

 
3

1
3

cot
32

tan
6

5tan −=−=⎟
⎠
⎞

⎜
⎝
⎛ +=⎟

⎠
⎞

⎜
⎝
⎛ ππππ  

 

KvR :  ⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛

6
5cos,

4
3sec ππ ec   Ges ⎟

⎠
⎞

⎜
⎝
⎛

3
2cot π  Gi gvb wbY©q Ki| 

8.14 (K)| )( θπ +  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n ⎟
⎠
⎞

⎜
⎝
⎛ <<

2
0 πθ  

awi N~Y©vqgvb iwk¥ OA  Avw` Ae ’̄vb OX  †_‡K Nwoi KuvUvi wecixZ w`‡K N~‡i cÖ_g PZzf©v‡M θ=∠XOA  
Ges GKB w`‡K AviI N~‡i Z…Zxq PZzf©v‡M π=′∠ AAO  †KvY Drcbœ K‡i (wPÎ : 8.24)| 
Zvn‡j )( θπ +=′∠ AXO . 
 

GLb OA  iwk¥i Dci †h‡Kv‡bv we› ỳ ),( yxP   wbB| AO ′  Gi Dci Q  we›`ywU Ggbfv‡e wbB †hb, 

rOQOP ==  nq| 

P  I Q  n‡Z x -A‡¶i Dci PM  I QN  j¤^^ Uvwb|  

POM∆  I QON∆  mg‡KvYx wÎfzRØ‡qi g‡a¨ 

QONPOM
ONQOMP

∠=∠

∠=∠   ,
 Ges rOQOP == | myZivs wÎfzRØq me©mg| 

∴ QNPM =   Ges ONOM =  

†h‡nZz P  we› ỳi ¯’vbv¼ ),( yx    †m‡nZz Q  we› ỳi ¯’vbv¼ ),( yx −−    . 

∴ Avgiv cvB, 
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 ( )θπ +sin   = 
r
y−   = θsin−  

 ( )θπ +cos   = 
r
x−  = θcos−  

 ( )θπ +tan   = 
x
y

−
−  = θtan  

Abyiƒcfv‡e,  

( ) θθπ ecec coscos −=+ ,  ( ) θθπ secsec −=+   Ges ( ) θθπ cotcot =+ . 

D`vniY 11|  
2
3

3
sin

3
sin

3
4sin −=−=⎟

⎠
⎞

⎜
⎝
⎛ +=⎟

⎠
⎞

⎜
⎝
⎛ ππππ  

 
2

1
4

cos
4

cos
4

5cos −=−=⎟
⎠
⎞

⎜
⎝
⎛ +=⎟

⎠
⎞

⎜
⎝
⎛ ππππ  

 
3

1
6

tan
6

tan
6

7tan ==⎟
⎠
⎞

⎜
⎝
⎛ +=⎟

⎠
⎞

⎜
⎝
⎛ ππππ  

 

KvR : ⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛

4
5cos,

3
4sec ππ ec   Ges ⎟

⎠
⎞

⎜
⎝
⎛

6
7cot π  Gi gvb wbY©q Ki| 

8.14 (L)| ( )θπ −  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n ⎟
⎠
⎞

⎜
⎝
⎛ <<

2
0 πθ | 

awi, N~Y©vqgvb iwk¥ OA  Avw` Ae¯’vb OX  †_‡K Nwoi KuvUvi wecixZ w`‡K N~‡i θ=∠XOA  †KvY Drcbœ 
K‡i| iwk¥wU GKB w`‡K AviI N~‡i π=′∠ XAO  †KvY Drcbœ Kivi ci XO ′  †_‡K Nwoi KuvUvi w`‡K 
N~‡i θ−=′′∠ AOX  †KvY Drcbœ K‡i (wPÎ : 8.25)| 
 

Zvn‡j θπθπ −=−+=′∠ )(AXO . 
OA  iwk¥i Dci ),( yxP    †h‡Kv‡bv we›`y wbB Ges awi rOP = |  

AO ′  iwk¥i Dci θ  †h‡Kv‡bv we›`y wbB †hb rOQOP ==  nq|  

GLb OMP∆  I ONQ∆  mg‡KvYx wÎfzRØ‡qi g‡a¨ QONPOMONQOMP ∠=∠∠=∠   ,   

Ges OQOP = = r 
myZivs wÎfzRØq m`„k| 

∴ xONOM ==   Ges yQNPM ==  

∴ Q  we› ỳi ’̄vbv¼ ),( yxQ   − . 

Zvn‡j, Avgiv cvB, 

 ( )θπ −sin   = 
r
y   = θsin  

 ( )θπ −cos   = 
r
x−  = θcos−  



168 D”PZi MwYZ

 ( )θπ −tan   = 
x

y
−

 = θtan−  

Abyiƒcfv‡e, 

( ) θθπ ecec coscos =− ,  ( ) θθπ secsec −=−   Ges ( ) θθπ cotcot −=− . 

D`vniY 12| 
2
3

3
sin

3
sin

3
2sin ==⎟

⎠
⎞

⎜
⎝
⎛ −=⎟

⎠
⎞

⎜
⎝
⎛ ππππ  

 
2

1
4

cos
4

cos
4

3cos −=−=⎟
⎠
⎞

⎜
⎝
⎛ −=⎟

⎠
⎞

⎜
⎝
⎛ ππππ  

 
3

1
6

tan
6

tan
6

5tan −=−=⎟
⎠
⎞

⎜
⎝
⎛ −=⎟

⎠
⎞

⎜
⎝
⎛ ππππ  

KvR : ⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛

6
5sec,

4
3cos ππ

  ec  Ges ⎟
⎠
⎞

⎜
⎝
⎛

3
2cot π  Gi gvb wbY©q Ki| 

j¶Yxq : θ  Ges ( )θπ −  †KvY `yBwU ci¯úi m¤ú~iK| m¤ú~iK †Kv‡Yi esin  I ecantcos  mgvb I 

GKB wPýwewkó| wKš‘ gentantine tan,sec,cos      I angentcot  mgvb I wecixZ wPýwewkó| 
 

8.15 (K)| ⎟
⎠
⎞

⎜
⎝
⎛ −θπ

2
3  †Kv‡Yi wÎ‡KvYwgwZ AbycvZmg~n ⎟

⎠
⎞

⎜
⎝
⎛ <<

2
0 πθ .  

c~e©eZ©x Av‡jvPbvi 8.13 (K) I 8.14 (L) Gi gva¨‡g Avgiv cvB, 

 θθπθππθπ cos
2

sin
2

sin
2

3sin −=⎟
⎠
⎞

⎜
⎝
⎛ −−=

⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ −+=⎟

⎠
⎞

⎜
⎝
⎛ −  

 θθπθππθπ sin
2

cos
2

cos
2

3cos −=⎟
⎠
⎞

⎜
⎝
⎛ −−=

⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ −+=⎟

⎠
⎞

⎜
⎝
⎛ −  

 θθπθππθπ cot
2

tan
2

tan
2

3tan =⎟
⎠
⎞

⎜
⎝
⎛ −=

⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ −+=⎟

⎠
⎞

⎜
⎝
⎛ −  

Abyiƒcfv‡e, 

θθπ sec
2

3cos −=⎟
⎠
⎞

⎜
⎝
⎛ −ec ,  θθπ eccos

2
4sec −=⎟

⎠
⎞

⎜
⎝
⎛ −  

 Ges θθπ tan
2

3cot =⎟
⎠
⎞

⎜
⎝
⎛ − . 

8.15 (L)| ⎟
⎠
⎞

⎜
⎝
⎛ +θπ

2
3  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n ⎟

⎠
⎞

⎜
⎝
⎛ <<

2
0 πθ | 

c~e©eZ©x Av‡jvPbvi 8.13 (L) I 8.14 (K) e¨envi K‡i cvIqv hvq 

 θθπθππθπ cos
2

sin
2

sin
2

3sin −=⎟
⎠
⎞

⎜
⎝
⎛ +−=

⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ ++=⎟

⎠
⎞

⎜
⎝
⎛ +  
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θθθπθππθπ sin)sin(
2

cos
2

cos
2

3cos =−−=⎟
⎠
⎞

⎜
⎝
⎛ +−=

⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ ++=⎟

⎠
⎞

⎜
⎝
⎛ +  

θθπθππθπ cot
2

tan
2

tan
2

3tan −=⎟
⎠
⎞

⎜
⎝
⎛ +=

⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ ++=⎟

⎠
⎞

⎜
⎝
⎛ +  

Abyiƒcfv‡e, 

θθπ sec
2

3cos −=⎟
⎠
⎞

⎜
⎝
⎛ +ec  

θθπ eccos
2

3sec =⎟
⎠
⎞

⎜
⎝
⎛ +  

θθπ tan
2

3cot −=⎟
⎠
⎞

⎜
⎝
⎛ + . 

8.16 (K)| ( )θπ −2  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n ⎟
⎠
⎞

⎜
⎝
⎛ <<

2
0 πθ  

cÖwgZ ev Av`k© Ae¯’v‡b )2( θπ −  †Kv‡Yi Ae¯’vb PZz_© PZz_©fv‡M _v‡K Ges ( )θ−  †Kv‡Yi mv‡_ wg‡j 

hvq| ZvB ( )θ−  I ( )θπ −2  †Kv‡Yi wÎ‡KvYwgwZK AbycvZ mgvb| 

∴ ( ) θθθπ sin)sin(2sin −=−=−  

( ) θθθπ cos)cos(2cos =−=−  

( ) θθθπ tan)tan(2tan −=−=−  

( ) θθθπ ececec cos)(cos2cos −=−=−  

( ) θθθπ sec)sec(2sec =−=−  

Ges ( ) θθθπ cot)cot(2cot −=−=−  

8.16 (L)| ( )θπ +2  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n ⎟
⎠
⎞

⎜
⎝
⎛ <<

2
πθO   

cÖwgZ ev Av`k© Ae ’̄v‡b ( )θπ +2  †Kv‡Yi Ae¯’vb cÖ_g PZzf©v‡M _vKvq θ  †Kv‡Yi I ( )θπ +2  †Kv‡Yi 

AbycvZmg~n GKB n‡e| 
myZivs 

( ) ( ) θθπθθπ cos2cos,sin2sin =+=+    

( ) ( ) θθπθθπ ecec cos2cos,tan2tan =+=+    

( ) ( ) θθπθθπ cot2cot,sec2sec =+=+   . 

8.17| †h‡Kv‡bv †Kv‡Yi A_©vr, ⎟
⎠
⎞

⎜
⎝
⎛ ±× θπ

2
n  †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n wbY©‡qi c×wZ ⎟

⎠
⎞

⎜
⎝
⎛ <<

2
0 πθ | 

wb‡gœœv³ c×wZ‡Z †h‡Kv‡bv wÎ‡KvYwgwZK †Kv‡Yi AbycvZmg~n wbY©q Kiv hvq|  
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avc 1 : (K) cÖ_‡g cÖ`Ë †KvY‡K `yBfv‡M fvM Ki‡Z n‡e hvi GKwU Ask 
2
π  ev 

2
π  Gi n  ¸wYZK Ges 

AciwU m~²‡KvY| A_©vr cÖ`Ë †Kvb‡K ⎟
⎠
⎞

⎜
⎝
⎛ ±× θπ

2
n  AvKv‡i cÖKvk Ki‡Z n‡e| 

 

avc 2 : n  †Rvo msL¨v n‡j Abycv‡Zi aiY GKB _vK‡e A_©vr esin  AbycvZ esin  _vK‡e, inecos  
AbycvZ inecos  _vK‡e BZ¨vw`| 
 

n  we‡Rvo n‡j gente tan,sin    I antsec  AbycvZ¸‡jv inecos , angentcot  I ecantcos  G 

cwiewZ©Z n‡e| GKBfv‡e, inecos , angentcot  I ecantcos  h_vµ‡g esin , genttan  I antsec   

G cwiewZ©Z n‡e| 
 

avc 3 : ⎟
⎠
⎞

⎜
⎝
⎛ ±× θπ

2
n  †Kv‡Yi Ae¯’vb †Kvb PZzf©v‡M †mUv Rvbvi ci H PZzf©v‡M cÖ`Ë Abycv‡Zi †h wPý 

†mB wPý avc-2 †_‡K wbiƒwcZ Abycv‡Zi c~‡e© emv‡Z n‡e| 
 
we.`ª.: 8.17 †_‡K ewY©Z c×wZi mvnv‡h¨ †h‡Kv‡bv wÎ‡KvYwgwZK AbycvZ wbY©q m¤¢e e‡j wk¶v_©x‡`i GB 
c×wZ‡Z wÎ‡KvYwgwZK AbycvZ wbY©‡qi Rb¨ Dc‡`k †`Iqv n‡jv| 
 

D`vniY 13| ⎟
⎠
⎞

⎜
⎝
⎛ +θπ

2
9sin  †Kv‡Yi †¶‡Î 9=n  GKwU we‡Rvo msL¨v| ZvB sin  cwiewZ©Z n‡q cos  n‡e| 

Avevi, ⎟
⎠
⎞

⎜
⎝
⎛ +⋅ θπ

2
9  `kg ev wØZxq PZzf©v‡M _v‡K d‡j sin Gi wPý abvZ¥K| 

∴  θθπ cos
2

9sin =⎟
⎠
⎞

⎜
⎝
⎛ + . 

⎟
⎠
⎞

⎜
⎝
⎛ −θπ

2
9sin  Gi †¶‡Î 9=n  we‡Rvo Ges ⎟

⎠
⎞

⎜
⎝
⎛ −θπ

2
9  beg ev cÖ_g PZzf©v‡M _vKvq sin  Gi wPý 

abvZ¥K| 

∴  θθπ cos
2

9sin =⎟
⎠
⎞

⎜
⎝
⎛ − . 

⎟
⎠
⎞

⎜
⎝
⎛ +θπ

2
9tan  Gi †¶‡Î 9=n  we‡Rvo e‡j tan  n‡e cot  Ges ⎟

⎠
⎞

⎜
⎝
⎛ +θπ

2
9  `kg ev wØZxq PZzf©v‡M 

_vKvq tan  Gi wPý FYvZ¥K| 

∴  θθπ cot
2

9tan −=⎟
⎠
⎞

⎜
⎝
⎛ + . 

GKBfv‡e, θθπ cot
2

9tan =⎟
⎠
⎞

⎜
⎝
⎛ −  
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KvR : ( ) ( ) ,
2

19sec,18cot,
2

17tan,11cos,
2

11sin ⎟
⎠
⎞

⎜
⎝
⎛ ±±⎟

⎠
⎞

⎜
⎝
⎛ ±±⎟

⎠
⎞

⎜
⎝
⎛ ± θπθπθπθπθπ

   

Ges ( )θπ ±8cosec  AbycvZmg~n‡K θ  †Kv‡Yi Abycv‡Z cÖKvk Ki|  
 

8.18| KwZcq D`vniY : 

D`vniY 14| )(i  )10sin ( θπ + ,     )(ii  ⎟
⎠
⎞

⎜
⎝
⎛

3
19cos π   

)(iii  ⎟
⎠
⎞

⎜
⎝
⎛

6
11tan π ,   )(iv  ⎟

⎠
⎞

⎜
⎝
⎛ −

2
9cot πθ   I  

)(v  ⎟
⎠
⎞

⎜
⎝
⎛−

2
17sec π  Gi gvb wbY©q Ki| 

 

mgvavb : )(i  )10sin( θπ +  = ⎟
⎠
⎞

⎜
⎝
⎛ +× θπ

2
20sin  

GLv‡b, 20=n  Ges ⎟
⎠
⎞

⎜
⎝
⎛ +× θπ

2
20sin  

†KvYwU 21Zg ev cÖ_g PZzf©v‡M Aew¯’Z| 

∴  )10sin( θπ + = θsin . 

)(ii  ⎟
⎠
⎞

⎜
⎝
⎛

3
19cos π   = ⎟

⎠
⎞

⎜
⎝
⎛ +

3
6cos ππ  

 = ⎟
⎠
⎞

⎜
⎝
⎛ +×

32
12cos ππ  

GLv‡b 12=n  Ges 
3

19π  cÖ_g PZzf©v‡M Aew¯’Z| 

∴  ⎟
⎠
⎞

⎜
⎝
⎛

3
19cos π  = 

2
1

3
cos =

π . 

)(iii  ⎟
⎠
⎞

⎜
⎝
⎛

6
11tan π  = ⎟

⎠
⎞

⎜
⎝
⎛ −

6
2tan ππ  

 = ⎟
⎠
⎞

⎜
⎝
⎛ −×

62
4tan ππ  

 = 
6

tan π
−   [ 4=n  I PZz_© PZzf©vM] 

 = 
3

1
− . 

 

)(iv  ⎟
⎠
⎞

⎜
⎝
⎛ −

2
9cot πθ  =  

⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ −− θπ

2
9cot  
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= ⎟
⎠
⎞

⎜
⎝
⎛ −− θπ

2
9cot  

= ⎟
⎠
⎞

⎜
⎝
⎛ −×− θπ

2
9cot  

= ( )θtan−−  

= θtan          [ 9=n ,  θπ
−

2
9 Gi Ae ’̄vb 4_© PZzf©v‡M] 

)(v  ⎟
⎠
⎞

⎜
⎝
⎛−

2
17sec π = ⎟

⎠
⎞

⎜
⎝
⎛

2
17sec π   ]sec)sec([ θθ =−  

= ⎟
⎠
⎞

⎜
⎝
⎛ +× 0

2
17sec π  

= 0cosec  
2

17,17[ π
=n   y A‡¶ Dci]  (AmsÁvwqZ) 

D`vniY 15|  gvb wbY©q Ki : 

)(i  πππππ
3
5cos

30
31cos

90
101sin

36
5cos

90
11sin ++++  

)(ii
30

47cos
15

16cos
30

13cos
15

cos 2222 ππππ
+++  

mgvavb : )(i  
3
5cos

30
31cos

90
101sin

36
5cos

90
11sin ++++ ππππ  

= πππππ
180
300cos

180
186cos

180
202sin

180
25cos

180
22sin ++++  

= ⎟
⎠
⎞

⎜
⎝
⎛ −+⎟

⎠
⎞

⎜
⎝
⎛ −+⎟

⎠
⎞

⎜
⎝
⎛ +++ ππππππππ

180
602cos

180
25cos

180
22sin

180
25cos

180
22sin  

= πππππ
180
60cos

180
25cos

180
22sin

180
25cos

180
22sin +−−+  

= 
3

cos π  

= 
2
1  . 

)(ii  
30

47cos
15

16cos
30

13cos
15

cos 2222 ππππ
+++  

= 
30

47cos
30

32cos
30

13cos
30
2cos 2222 ππππ

+++  

∴
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 = 
22

22

30
2

2
3cos

30
13

2
3cos

30
13cos

30
2cos

⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ +⋅+

⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ −⋅++ ππππππ  

 = 
22

22

30
2sin

30
13sin

30
13cos

30
2cos ⎟

⎠
⎞

⎜
⎝
⎛−+⎟

⎠
⎞

⎜
⎝
⎛−++

ππππ  

 = 
30
2sin

30
13sin

30
13cos

30
2cos 2222 ππππ

+++  

 = 211
30
13sin

30
13cos

30
2sin

30
2cos 2222 =+=⎟

⎠
⎞

⎜
⎝
⎛ ++⎟

⎠
⎞

⎜
⎝
⎛ + ππππ  

 

D`vniY 16|  
12
5tan =θ  Ges θcos  FYvZ¥K n‡j, cÖgvY Ki †h, 

26
51

tan)sec(
)cos(sin

=
+−

−+
θθ

θθ  

cÖgvY : 
12
5tan =θ  Ges θcos  FYvZ¥K nIqvq θ  †Kv‡Yi Ae¯’vb Z…Zxq PZzf©v‡M| 

A_©vr, 
x
y

=
−
−

==
12
5

12
5tanθ  

∴  5,12 −=−= yx    

∴  25144)5()12( 2222 +=−+−=+= yxr  

 = 169  = 13  

∴  
13
5sin −=

−
=

r
yθ  

      
13
12cos −

−=
−

=
r
xθ  Ges 

12
13

cos
1sec −==

θ
θ  

∴  
θθ

θθ
tan)sec(

)cos(sin
+−

−+ = 
θθ
θθ

tansec
cossin

+
+         θ,θ cos)Cos ([ +  −  θθ secsec( =− ] 

     = 

13
5

13
12

13
12

13
5

−−

−−
 = 

12
8

13
17

−

−
  = 

26
51

8
12

13
17

=×    [cÖgvwYZ]| 

D`vniY 17| 
6
πθ =  n‡j wb‡gœœv³ A‡f‡`i (m~‡Îi) mZ¨Zv hvPvB Ki| 

θ
θθθθθθ 2

2
2222

tan1
tan1sin211cos2sincos2cos

+
−

=−=−=−=  

cÖgvY : †`Iqv Av‡Q, 
6
πθ =  

∴  
2
1

2
cos

6
.2cos2cos ==⎟

⎠
⎞

⎜
⎝
⎛=

ππθ         ⎥⎦
⎤

⎢⎣
⎡ =

2
1

3
cos π  
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     ⎥
⎦

⎤
⎢
⎣

⎡
==⎟

⎠
⎞

⎜
⎝
⎛−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=−=−

2
1

6
sin

2
3

6
cos

2
1

2
3

6
sin

6
cossincos

22

2222 ππππθθ           

= 
2
1

4
2

4
1

4
3

==− . 

           1
2
321

6
cos21cos2

2

22 −⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⋅=−=−

πθ

θ

 

= 
2
1

2
231

2
31

4
32 =

−
=−=−⋅  

            
2

22

2
121

6
sin21sin2 ⎟

⎠
⎞

⎜
⎝
⎛⋅−=⋅−1− =

π  

= 
2
1

2
11

4
121 =−=⋅−  

θ
θ

2

2

tan1
tan1

+
−  = 

6
tan1

6
tan1

2

2

π

π

+

−
 

= 2

2

3
11

3
11

⎟
⎠

⎞
⎜
⎝

⎛
+

⎟
⎠

⎞
⎜
⎝

⎛
−

        ⎥
⎦

⎤
⎢
⎣

⎡
=

3
1

6
tan π  

= 

3
11

3
11

+

−
 = 

3
4
3
2

 

= 
2
1

3
4

3
2

=×  

∴  
θ
θθθθθθ 2

2
2222

tan1
tan1sin211cos2sincos2cos

+
−

=−=−=−=     [hvPvBK…Z] 

[we.`ª : Dc‡iv³ A‡f`mg~n θ  Gi †h †Kv‡Yi gv‡bi Rb¨ mZ¨) cieZ©x ch©v‡q A‡f`mg~n cÖgvY Kiv n‡e] 

D`vniY 15| 3tan −=θ , πθπ 2
2

<<  n‡j θ  Gi gvb KZ ? 

mgvavb : θtan  Gi FYvZ¥K nIqvq θ  Gi Ae¯’vb wØZxq ev PZz_© PZzf©v‡M _vK‡e| 

wØZxq PZzf©v‡M 3tan −=θ  =  ⎟
⎠
⎞

⎜
⎝
⎛ −

3
tan ππ  

= 
3

2tan π  



175D”PZi MwYZ

∴ 
3

2πθ =  

GwU MÖnY‡hvM¨ gvb| KviY πθπ 2
2

<< . 

Avevi, PZz_© PZzf©v‡M 3tan −=θ  =  ⎟
⎠
⎞

⎜
⎝
⎛ −

3
2tan ππ  

 = 
3

5tan π  

∴ 
3

5πθ =  hv πθπ 2
2

<<  kZ© cvjb K‡i| 

∴ θ  Gi wbY©q gvb, 
3

2π  I 
3

5π . 

D`vniY 16|  mgvavb Ki ⎟
⎠
⎞

⎜
⎝
⎛ <<

2
πθO  : 

 )(i  2cossin =+ θθ  
 )(ii  3tansec =+ θθ  

mgvavb : )(i  2cossin =+ θθ   

ev, θθ cos2sin −=  
ev, θθθ 22 coscos222sin +−=  
ev, θθθ 22 coscos222cos1 +−=−  
ev, 01cos22cos2 2 =+− θθ  

ev, ( ) 01cos2
2
=−θ  

ev, 01cos2 =−θ  

ev, 
4

cos
2

1cos πθ ==  

∴  
4
πθ = . 

 

∴   wb‡Y©q mgvavb
4
πθ = . 

)(ii  3tansec =+ θθ  

ev, 3
cos
sin

cos
1

=+
θ
θ

θ
 

ev, 3
cos

sin1
=

+
θ

θ  

ev, 22 )cos3()sin1( θθ  =+  

ev, θθθ 22 cos3sinsin21 =++  
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ev, )sin1(3sin2sin21 22 θθθ −=++  

ev, 3sin3sinsin21 22 =+++ θθθ  

ev, 2sin2sin4 2 =+ θθ  

ev, 01sinsin2 2 =−+ θθ  

ev, 01sinsin2sin2 2 =−−+ θθθ  
ev, 0)1)(sin1sin2( =+− θθ  

∴  01sin2 =−θ   ev, 01sin =+θ  

A_©vr,  
2
1sin =θ    ev, 1sin −=θ  

2
0 πθ <<  Gi Rb¨ 1sin −=θ  n‡Z cv‡i bv e‡j GwU MÖnY‡hvM¨ bq| 

∴  
6

sin
2
1sin πθ ==  

∴  
6
πθ =   wb‡Y©q mgvavb| 

DËi : 
6
πθ =  

we.`ª. : hw` πθ 20 <<  nZ, Zvn‡j 
2
1sin =θ  Ges 1sin −=θ  Dfq gvb MÖnY‡hvM¨ nZ| †m‡¶‡Î 

mgvavb nZ 
6
πθ =  A_ev 

2
3πθ = . 

D`vniY 17| πθ 20 <<  n‡j, wb‡gœœv³ mgxKiYmg~‡ni mgvavb wbY©q Ki : 

)(i  θθθ coscossin 22 =−  

)(ii  θθθθ sin4cos3)3cos(sin2 +=+  

mgvavb : )(i  θθθ coscossin 22 =−  

ev, θθθ coscoscos1 22 =−−  

ev, 0coscos21 2 =−− θθ  

ev, 01coscos2 2 =−+ θθ  
ev, 0)1)(cos1cos2( =+− θθ  

∴  01cos2 =−θ  A_ev  01cos =+θ  

A_©vr, 
2
1cos =θ  A_ev 1cos −=θ  

A_©vr, 
3

coscos πθ =  A_ev πθ coscos =  

∴  
3
πθ = ,  π . 
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†h‡nZz πθ 20 <<  †m‡nZz Dfq gvb MÖnY‡hvM¨| 

wb‡Y©q mgvavb : 
3
πθ = ,  π . 

)(ii  θθθθ sin4cos3)3cos(sin2 +=+  

ev, θθθθθθθθ 2222 sin16sincos38cos3)3cossin32cos(sin4 ++=++  

ev, θθθθθθθθ 2222 sin16sincos38cos312cossin38cossin4 ++=++  

ev, θθθθ 2222 sin16cos312cossin4 +=+  

ev, θθθθ 2222 sin16)sin1(312)sin1(sin4 +−=+−  

ev, θθθθ 2242 sin16sin3312sin4sin4 +−=+−  

ev, 09sin9sin4 24 =−+ θθ  

ev, 09sin3sin12sin4 224 =−−+ θθθ  

ev, 0)3)(sin3sin4( 22 =+− θθ  

∴ 03sin4 2 =−θ   ev, 03sin 2 =+θ  

A_©vr, 3sin4 2 =θ  ev 3sin 2 −=θ  

∴ 
4
3sin 2 =θ   [ 3sin 2 −=θ  n‡Z cv‡i bv e‡j MÖnY‡hvM¨ bq, KviY ]1sin1 ≤≤− θ  

ev, 
2
3sin ±=θ  

∴ 
2
3sin =θ   Ges 

2
3sin −=θ  

A_©vr, 
3

sinsin πθ =  Ges ⎟
⎠
⎞

⎜
⎝
⎛ +=

3
sinsin ππθ  

∴  
3
πθ =   Ges 

3
4πθ =  

∴  wb‡Y©q mgvavb 
3
πθ = , 

3
4π  

 

Abykxjbx 8⋅3 

1| sinA = 
2

1  n‡j sin2A Gi gvb KZ ? 

K. 
2

1  L. 
2
1  

M. 1  N. 2  
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2| - 3000  †KvYwU †Kvb& PZz_©fv‡M _vK‡e ?  
K. cÖ_g  L. wØZxq 
M. Z…Zxq N. PZz_© 

3| sinθ + cosθ = 1 n‡j sinθ Gi gvb n‡eÑ 
i 00  
ii 300 
iii 900 
wb‡Pi †KvbwU mwVK ? 
K. i   L. ii 
M. i I ii N. i I ii 

4. cv‡ki wPÎ Abymv‡i  

(i) tanθ = 
4
3 

(ii) sinθ = 
5
3 

(iii) cos2θ = 
9
25 

wb‡Pi †KvbwU mwVK? 
K) i I i i   (L) i I i i i   (M) i i  I  i i i   (N) i , i i I i i i 

wb‡Pi wP‡Îi Av‡jv‡K 5 bs I 6 bs cÖ‡kœi DËi `vI :  

5| sinB + cosC = KZ ?  

K. 
a
b2  L. 

b
a2  

M. 
ab

ba 22 +  N. 22 ba
ab
+

 

6| tanB Gi gvb †Kvb&wU ? 

K. 22 ba
a
−

 L. 22 ba
b
−

 

M. 
22 ba

a
−

 N. 
22 ba

b
−

 

7| gvb wbY©q Ki : 

)(i   π7sin  )(ii  
2

11cos π  )(iii  π11cot  )(iv  ⎟
⎠
⎞

⎜
⎝
⎛−

6
23tan π  
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)(v  
3

19cos πec  )(vi  ⎟
⎠
⎞

⎜
⎝
⎛−

2
25sec π  )(vii  

6
31sin π  )(viii  ⎟

⎠
⎞

⎜
⎝
⎛−

6
25cos π  

8| cÖgvY Ki †h, 

)(i  0
10

cos
10
9cos

10
13cos

10
17cos =+++

ππππ  

)(ii  1
12

11tan
12
7tan

12
5tan

12
tan =

ππππ
       

)(iii  2
14
9sin

7
8sin

14
5sin

7
sin 2222 =+++

ππππ  

)(iv  1
6

11sin
3

5cos
6

13cos
3

7sin =−
ππππ

   

)(v  1
3

5cos
6

11sin
6

13cos
3

13sin =⎟
⎠
⎞

⎜
⎝
⎛−−

ππππ  

)(vi  
4
3tan =θ  Ges θsin  FYvZ¥K n‡j †`LvI †h, 

5
14

tansec
cossin

=
+
+

θθ
θθ . 

9|  gvb wbY©q Ki : 

)(i  
36
5sin

36
31sin

4
5cos

4
9cos ππππ

−++  

)(ii  
20
9cot

20
7cot

20
5cot

20
3cot

15
cot πππππ

         

)(iii  
4

7sin
4

5sin
4

3sin
4

sin 2222 ππππ
+++  

)(iv  
8

7cos
8

5cos
8

3cos
8

cos 2222 ππππ
+++     

)(v  
8

5cos
18

37cos
18
5sin

18
17sin 2222 ππππ

+++  

10| 
3
πθ =  n‡j wb‡gœœv³ A‡f`mg~n cÖgvY Ki : 

)(i  
θ

θθθθ 2tan1
tan2cossin2sin

+
==  

)(ii  θθθ 3sin4sin33sin −=  

)(iii  θθθ cos3cos43cos 3 −=  

)(iv  
θ

θθ 2tan1
tan22tan

−
=  

11|  cÖ`Ë kZ© c~iY K‡i α  (Avjdv) Gi gvb wbY©q Ki : 

)(i  πα
α
πα 23;3cot <<−=     
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)(ii  
2

3
2

;
2
1cos παπα <<−=     

)(iii  
2

3
2

;
2
3sin παπα <<−=     

)(iv  παπα 2;1cot <<−=     

12| mgvavb Ki : (hLb ⎟
⎠
⎞<<

2
0 πθ   

)(i  θθ 22 sin21cos2 +=  )(ii  0cos3sin2 2 =− θθ  

)(iii  04sin11sin6 2 =+− θθ  )(iv  
3

4cottan =+ θθ  

)(v  3cos3sin2 2 =+ θθ  
13| mgvavb Ki : (hLb )20 πθ <<  

)(i  0cos3sin2 2 =+ θθ  )(ii  5)sin(cos4 2 =+ θθ  
)(iii  3coscot 22 =+ θθ ec  )(iv  2cottan 22 =+ θθ  

)(v  
3
5tansec 22 =+ θθ  )(vi  02coscot7cos5 2 =−− θθθ ecec  

)(vii  ).20(sincossin2 π≤≤= xxxx  
14| 

K. wP‡Î ABC GKwU e„ËvKvi PvKv Ges PvKvwUi AB Pv‡ci ˆ`N©¨ 25 †m.wg. n‡j θ = KZ ?  
 PvKvwU 1 evi N~‡i KZ wgUvi `~iZ¡ AwZµg Ki‡e ?  
L. ABC PvKvwU cÖwZ †m‡K‡Û 5 evi AvewZ©Z n‡j PvKvwUi MwZ‡eM NÈvq KZ n‡e ?  
M. wP‡Î ∆BOD n‡j sinθ Gi gvb e¨envi K‡i cÖgvY Ki †h, tanθ + secθ = x  

15| 

K. wP‡Î O, e„‡Ëi †K›`ª n‡j ∠B Gi e„Ëxqgvb Ges AC wbY©q Ki|  
L. cÖgvY Ki †h, tanA + tanB + tanC + tanD = O  
M. Secθ+Cosθ = P n‡j P Gi gvb wbY©q Ki Ges mgxKiYwU mgvavb Ki|  
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beg Aa¨vq 

m~PKxq I jMvwi`gxq dvskb 
(Exponential & Logarithmic Functions) 

 
mgmvgwqK ev¯—eZvq m~PK I jMvwi`gxq dvsk‡bi A‡bK cÖ‡qvM weavq Gi PP©v Ae¨vnZ i‡q‡Q| †hgb 
RbmsL¨v e„w×, Pµe„w× gybvdv BZ¨vw`‡Z Dfq dvsk‡bi cÖ‡qvM we`¨gvb| 
 

Aa¨vq †k‡l wk¶v_©xiv 
 g~j` m~PK I Ag~j` m~PK e¨vL¨v Ki‡Z cvi‡e| 
 g~j` I Ag~j` m~P‡Ki Rb¨ wewfbœ m~Î cÖgvY I cÖ‡qvM Ki‡Z cvi‡e| 
 m~PK I jMvwi‡gi cvi¯úvwiK m¤úK© e¨vL¨v Ki‡Z cvi‡e| 
 jMvwi`‡gi wewfbœ m~Î cÖgvY I cÖ‡qvM Ki‡Z cvi‡e| 
 jMvwi`‡gi wfwË cwieZ©b Ki‡Z cvi‡e| 
 m~PKxq, jMvwi`gxq I ciggvb dvsk‡bi aviYv e¨vL¨v Ki‡Z cvi‡e Ges MvwYwZK mgm¨v mgvavb 

Ki‡Z cvi‡e| 
 dvskbmg~‡ni †jLwPÎ AsK‡b AvMÖnx n‡e| 
 m~PKxq, jMvwi`gxq I ciggvb dvskbmg~n‡K †jLwP‡Îi mvnv‡h¨ Dc ’̄vcb Ki‡Z cvi‡e| 
 K¨vjKz‡jU‡ii mvnv‡h¨ jM I cÖwZjM wbY©q Ki‡Z cvi‡e| 

 

9⋅1 g~j` I Ag~j` m~PK : gva¨wgK exRMwY‡Z Av‡jvwPZ wKQz welq hv G Aa¨v‡qi Av‡jvPbvi ^̄v‡_© D‡jL 
Kiv n‡jv : 

 

 R  mKj ev¯—e msL¨vi †mU 

 N  mKj ¯^vfvweK msL¨vi †mU 

 Z  mKj c~Y© msL¨vi †mU 

 Q  mKj g~j` msL¨vi †mU wb‡`©k K‡i| 
 

awi a  GKwU ALÊ msL¨v ev fMœvsk hv abvZ¥K ev FYvZ¥K n‡Z cv‡i Ges n  GKwU abvZ¥K ALÊ msL¨v| 

Zvn‡j a  †K n  evi ¸Y Ki‡j ¸YdjwU‡K wjLv nq ............aaaan ⋅⋅=  ( n  evi) a  

Ges na  †K ejv nq a  Gi n  NvZ| Giƒc †¶‡Î a  †K ejv nq wbavb ev wfwË )(base  Ges n  †K ejv nq 

a  Gi Nv‡Zi m~PK )(exponent  A_ev a  Gi m~PK| 

myZivs 43  Gi †¶‡Î wfwË 3  Ges m~PK 4  

Avevi, 
4

3
2
⎟
⎠
⎞

⎜
⎝
⎛  Gi †¶‡Î wfwË 

3
2  Gi m~PK 4 | 

msÁv : mKj Ra∈  Gi Rb¨ 
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(1)  aa =1  

(2) aaaaan ..........⋅⋅=   ( n msL¨K Drcv`K), †hLv‡b, 1, >∈ nNn  

Ag~j` m~PK : 
Ag~j` m~P‡Ki Rb¨ )0( >aax Gi gvb Ggbfv‡e wbw`©ó Kiv nq †h, x  Gi g~j` Avmbœ gvb p  Gi Rb¨ 

pa  Gi gvb xa  Gi gv‡bi Avmbœ nq| D`vniY¯̂iƒc, 53  msL¨vwU we‡ePbv Kwi| Avgiv Rvwb, 5  GKwU 

Ag~j` msL¨v Ges .........23606797725 ⋅=  (GB gvb K¨vjKz‡jUi e¨envi K‡i cvIqv wM‡q‡Q Ges 

`kwgK we¯—vi †h Abš— Zv 5  Øviv wb‡`©k Kiv n‡q‡Q)| 5  Gi Avmbœ gvb wn‡m‡e 

236067972236067922360672
236022362232

654

321

⋅=⋅=⋅=
⋅=⋅=⋅=

ppp
ppp

                                    

                                               
 

we‡ePbv K‡i 53  Gi Avmbœ gvb wn‡m‡e 

.................5872505113 232
1 ⋅== ⋅q  

.................6638822113 2362
2 ⋅== ⋅q  

.................6638822113 23602
3 ⋅== ⋅q  

.................6647407113 2360672
4 ⋅== ⋅q  

.................6647523113 23606792
5 ⋅== ⋅q  

.................6647532113 236067972
6 ⋅== ⋅q  

 

cvIqv hvq (GB gvb¸‡jv I K¨vjKz‡jUi e¨envi K‡i cvIqv wM‡q‡Q)  

ev¯—weK c‡¶, ..........533664113 5 7⋅=  

9⋅2  m~PK m¤úwK©Z m~Î :  

m~Î 1 : Ra∈  Ges Nn∈  n‡j, ., 11 aaaaa nn ⋅== +  

cÖgvY : msÁvbyhvqx aa =1  Ges Nn∈ Gi Rb¨ aaaa
n

n
aaaa nn ⋅=⋅

+
⋅⋅=+

msL¨K 

msL¨K1
......1  

`ªóe¨ : N  mKj ¯^vfvweK msL¨vi †mU 

m~Î 2 : Rn∈  Ges Nnm ∈,  n‡j nmnm aaa +=⋅  

cÖgvY : †h‡Kv‡bv Nm∈  wbw`©ó K‡i Ges n  †K PjK a‡i †Lvjv evK¨ )1.......(nmnm aaa +=⋅  we‡ePbv 

Kwi| 
)1(  G 1=n  ewm‡q cvB, 

evgc¶ 11 +=⋅=⋅ mmm aaaaa  Wvbc¶ [m~Î 1] 
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∴ 1=n  Gi Rb¨ )1(  mZ¨| 

GLb awi, kn =  Gi Rb¨ )1(  mZ¨| A_©vr, kmkm aaa +=⋅ .. .... (2) 

Zvn‡j, )(1 aaaaa kmkm ⋅=⋅ +  [m~Î 1] 

 = aaa km ⋅⋅ )(  [¸‡Yi mn‡hvRb] 

 = aa km ⋅+  [Av‡ivn Kíbv] 

 = 1++kma  [m~Î 1] 
A_©vr, 1+= kn , Gi Rb¨ )1(  mZ¨| 

myZivs MvwYwZK Av‡ivn c×wZ Abyhvqx mKj Nn∈ Gi Rb¨ )1(  mZ¨| 

∴  †h †Kv‡bv Nnm ∈,  Gi Rb¨ nmnm aaa +=⋅  

  nmnm aaa +=⋅∴   
ewY©Z m~ÎwU‡K m~P‡Ki †gŠwjK m~Î ejv nq|  

m~Î 3| 0, ≠∈ aRa    Ges Nnm ∈,  n‡j  
⎪
⎩

⎪
⎨

⎧

<

>
=

−

−

nm
a

nma
a
a

mn

nm

n

m

 hLb 

 hLb 
1  

cÖgvY : (1) g‡b Kwi, nm >  Zvn‡j Nnm ∈−  

∴  mnnmnnm aaaa ==⋅ +−− )(   [m~Î 2] 

∴  nm
n

m
a

a
a −=    [fv‡Mi msÁv] 

 

(2) g‡b Kwi, nm <  Zvn‡j Nmn ∈−  

∴  nmmnmmn aaaa ==⋅ +−− )(   [m~Î 2] 

∴  mnn

m

aa
a

−=
1    [fv‡Mi msÁv] 

 

`ªóe¨ : m~ÎwU MvwYwZK Av‡ivn c×wZ‡Z cÖgvY Ki [m~Î 2 Gi Abyiƒc] 

m~Î 4 : Ra∈  Ges Nnm ∈,  n‡j, ( ) mnnm aa =  

m~Î 5 : Rba ∈ ,  Ges Nn∈  n‡j, ( ) nnn baba ⋅=⋅  

[m~ÎØq Av‡ivn c×wZ‡Z cÖgvY Ki] 
k~b¨ I FYvZ¥K c~Y© mvswL¨K m~PK| 

 

msÁv : 0, ≠∈ aRa    n‡j,  

(3)  10 =a  

(4) ,1
n

n

a
a =−  †hLv‡b Nn∈  
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gš—e¨ : m~P‡Ki aviYv m¤cÖmvi‡Yi mgq j¶¨ ivLv nq, †hb m~P‡Ki †gŠwjK m~Î nmnm aaa +=⋅  mKj 
†¶‡ÎB ˆea _v‡K| 

m~ÎwU hw` 0=m  Gi Rb¨ mZ¨ nq, Z‡e nono aaa +=⋅  A_©vr, 1== n

n
o

a
aa  n‡Z n‡e| 

GKBfv‡e, m~ÎwU hw` )( Nnnm ∈−=   Gi Rb¨ mZ¨ n‡Z nq, 

Z‡e 1===⋅ +−− onnnn aaaa  A_©vr, n
n

a
a 1

=−  n‡Z n‡e| Gw`‡K j¶¨ †i‡LB Dc‡ii msÁv eY©bv Kiv 

n‡q‡Q| 
 

D`vniY 1| 116565 2222 ==⋅ +  

 235
3

5
33

3
3

== −  

 2355

3

3
1

3
1

3
3

== −  

 3

33

4
5

444
555

4
5

4
5

4
5

4
5

=
××
××

=××=⎟
⎠
⎞

⎜
⎝
⎛  

 ( ) 147272 444 == ×  

 ( ) ( ) ( ) 151053525352532 babababa =⋅=⋅= ××  
 

D`vniY 2| .
7
17,1)6(,16 1 ==−= − oo  

 10
10
110,

49
1

7
17 1

2
2 ⋅==== −−   

 
100

1
10
110 2

2 ==−  

D`vniY 3| Nnm ∈,  n‡j mnnm aa =)(  m~ÎwUi mZ¨Zv ¯^xKvi K‡i wb‡q †`LvI †h, mnnm aa =)(  

†hLv‡b 0≠a  Ges Nm∈  Ges Zn∈  
 

mgvavb : (1) GLv‡b, )1.(..........)( mnnm aa =  

†hLv‡b, 0≠a  Ges Nm∈  I Zn∈  
cÖ_‡g g‡b Kwi, 0>n  G‡¶‡Î )1(  Gi mZ¨Zv ¯^xKvi K‡i †bIqv n‡q‡Q| 
 

(2) GLb g‡b Kwi, 0=n  G †¶‡Î 1)()( === oomnm aaa  

∴  )1( mZ¨| 
 

(3) me‡k‡l g‡b Kwi, 0<n  Ges ,kn −=  †hLv‡b Nk∈  
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G‡¶‡Î .1
)(

1)()( )( mnkmmk
mkkm

kmnm aaa
aa

aa ====== −−−  

D`vniY 4| †`LvI †h, mKj Nnm ∈,  Gi Rb¨ nm
n

m
a

a
a −=  †hLv‡b 0≠a  

mgvavb : nm >  n‡j, nm
n

m
a

a
a −=  [m~Î 3] 

nm <  n‡j, mnn

m

aa
a

−=
1   [m~Î 3] 

∴  )( mn
n

m
a

a
a −−=  [m~Î 4] 

   nma −=  

nm =  n‡j, o
n

n

n

m
a

a
a

a
a

=== 1   [msÁv 3] 

           = nmmm aa −− =  
 

`ªóe¨ : Dc‡i ewY©Z m~P‡Ki msÁv¸‡jv †_‡K †h‡Kv‡bv Zm ∈  Gi Rb¨ ma  Gi e¨vL¨v cvIqv hvq, 
†hLv‡b ,0≠a m~PK abvZ¥K A_ev k~b¨ A_ev FYvZ¥K a‡i mvaviYfv‡e mKj c~Y© mvswL¨K m~P‡Ki Rb¨ 

wb‡gœv³ m~ÎwU cÖgvY Kiv hvq| 
 

m~Î 6 : ,0≠a  0≠b  Ges Znm ∈,  n‡j,  

 (K) nmnm aaa +=⋅  (L) nm
n

m
a

a
a −=  

 (M) mnnm aa =)(  (N) nnn baab =)(   

 (O) .n

nn

b
a

b
a

=⎟
⎠
⎞

⎜
⎝
⎛  

 
 

KvR : 

1| MvwYwZK Av‡ivn c×wZ‡Z †`LvI †h, mnnm aa =)(  †hLv‡b Ra∈  Ges Nn∈  
2| MvwYwZK Av‡ivn c×wZ‡Z †`LvI †h, nnn baba .)( =⋅  †hLv‡b Rba ∈,  Ges Nn∈  

3| MvwYwZK Av‡ivn c×wZ‡Z †`LvI †h, ,11
n

n

aa
=⎟

⎠
⎞

⎜
⎝
⎛  †hLv‡b 0>a  Ges Nn∈ |  

 AZtci nnn baab =)(  m~Î e¨envi K‡i †`LvI †h, n

nn

b
a

b
a

=⎟
⎠
⎞

⎜
⎝
⎛  †hLv‡b, Rba ∈, , ,0>b  Ges 

Nn∈ | 
4| g‡b Ki, ,0≠a  Ges Znm ∈,  abvZ¥K c~Y© mvswL¨K m~P‡Ki Rb¨ nmnm aaa +=⋅ , m~ÎwUi mZ¨Zv 

¯̂xKvi K‡i †`LvI †h, nmnm aaa +=⋅  hLb 0)( >mi    Ges 0<n , 0)( <mii    Ges 0<n | 
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9⋅3  g~j Gi e¨vL¨v 
msÁv : 1, >∈ nNn   Ges Ra∈  n‡j, hw` Ggb Rx∈  _v‡K †hb axn =  nq, Z‡e †mB x †K a  Gi 

GKwU n Zg g~j ejv nq| 2 Zg g~j‡K eM©g~j Ges 3Zg g~j‡K Nbg~j ejv nq| 
 

D`vniY 5| 2)(   i  Ges 2−  DfqB 16 -Gi 4 Zg g~j, KviY 16)2( 4 =  Ges 16)2( 4 =−  

27)( −  ii Gi Nbg~j 3− , KviY 27)3( 3 −=−  

0)(   ii  Gi n Zg g~j 0, KviY mKj 00 =n   

9)( −  ii  Gi †Kv‡bv eM©g~j †bB, KviY †h‡Kv‡bv ev ¯—e msL¨vi eM©g~j AFYvZ¥K| 

GLv‡b, D‡jL¨ †h, 
(K) hw` 0>a  Ges 1, >∈ nNn

n

  nq, Z‡e a -Gi GKwU Abb¨ abvZ¥K n Zg g~j Av‡Q| GB abvZ¥K 

g~j‡K n a  Øviv m~wPZ Kiv nq ( 2 a  Gi ’̄‡j a  †jLv nq) Ges G‡K a Gi  n Zg g~j ejv nq| 

†Rvo msL¨v n‡j Giƒc a -Gi Aci GKwU n Zg g~j Av‡Q Ges Zv n‡jv n a | 

(L) hw` 0<a  Ges 1, >∈ nNn   we‡Rvo msL¨v nq, Z‡e a -Gi GKwU gvÎ n Zg g~j Av‡Q hv FYZ¥K| 

GB g~j‡K n a  Øviv m~wPZ Kiv nq| n  †Rvo n‡j Ges a  FYvZ¥K n‡j a -Gi †Kvb n Zg g~j †bB| 

(M) 0  Gi n Zg g~j¨ 00 =n  

`ªóe¨ : (1) 0>a  n‡j 0>n a  
(2) 0<a  Ges n  we‡Rvo n‡j, 

0<−= nn aa  [†hLv‡b a  n‡”Q a  Gi ciggvb]| 

D`vniY 6| ( )
⎩
⎨
⎧

<−
>

==−=−=−−≠=
0,

0
,828,24,24 233

aa
aa

aa
 hLb 

 hLb ,
 

m~Î 7 : 0<a  Ges nnNn ,1, >∈   we‡Rvo n‡j †`LvI †h, nn aa −=  

cÖgvY : g‡b Kwi, xan =  

Zvn‡j, axn =   [g~‡ji msÁv] 

ev, axn −=    [ a Gi msÁv] 

ev, axn =−  
ev, ax n =− )(  [ n  ∴  we‡Rvo] 
∴  xan −=  [g~‡ji msÁv] 

m~Zivs nn aa  −=  †Kbbv a Gi n Zg g~j Abb¨| 
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D`vniY 7| 3 27−  

mgvavb : 3)3(27 3 33 −=−=−  

m~Î 8 : Zma ∈>  ,0  Ges 1, >∈ nNn   n‡j, ( ) n mmn aa =  

cÖgvY : g‡b Kwi, xan =  Ges yan m =   

Zvn‡j, axn =  Ges mn ay =  
∴  nmmnmn xxay )()( ===  
†h‡nZz ,0,0 >> mxy  myZivs g~L¨ n Zg 

g~j we‡ePbv K‡i cvB, mxy =  

ev, ( )mnn m aa =  

A_©vr, ( ) n mmn aa =  

m~Î 9 : hw` 0>a  Ges 
q
p

n
m
=  nq, †hLv‡b Zpm ∈ ,  Ges 1,1,, >>∈ qnNqn        

Z‡e, q pn m aa =  

cÖgvY : GLv‡b .pnqm =  

g‡b Kwi, xan m =  Znv‡j, mn ax =  

∴  qmqn ax )()( =

∴  pnmqnq aax ==

ev,  npnq ax )()( =  

∴  pq ax =  [g~L¨ n Zg g~j we‡ePbv K‡i] 

∴  q pax =  

∴  q pn m aa =  

Abywm×vš— : hw` 0>a  Ges 1,, >∈ nNkn     nq,  

Z‡e, nk kn aa =  

9⋅4 g~j` fMœvsk m~PK : 

msÁv : Ra∈  Ges 1, >∈ nNn    n‡j, (5) nn aa =
1

 hLb 0>a  A_ev 0<a  Ges we‡Rvo| 
gš—e¨ 1 : m~PK wbqg mnnm aa =)(  [m~Î 6 `ªóe¨] 

hw` mKj †¶‡Î mZ¨ n‡Z nq, Z‡e aaaa n
nn

n ===
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
1

1

 n‡Z n‡e, A_©vr, na
1

 Gi n Zg g~j n‡Z n‡e| 

G Rb¨ GKvwaK g~‡ji †¶‡Î Ø¨_©Zv cwinv‡ii j‡¶¨ Dc‡ii msÁv eY©bv Kiv n‡q‡Q| 
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gš—e¨ 2 : 0<a  Ges 1, >∈ nNn    we‡Rvo n‡j m~Î 7 †_‡K †`Lv hvq  

†h, nnnn aaaa
11

−=−==  

Giƒc †¶‡Î GB m~‡Îi mvnv‡h¨B na
1

 Gi gvb wbY©q Kiv nq| 

gš—e¨ 3 : a  g~j` msL¨v n‡jI AwaKvsk †¶‡Î na
1

 Ag~j` msL¨v nq| Giƒc †¶‡Î na
1

 Gi Avmbœ gvb 
e¨envi Kiv nq| 

msÁv : Zma ∈>  ,0  Ges 1, >∈ nNn    n‡j, (6) 

m

nn
m

aa
⎟
⎠
⎞

⎜
⎝
⎛

=
1

 
 

`ªóe¨ 1 : msÁv (5) I (6) Ges m~Î 8 †_‡K †`Lv hvq †h, ( ) n mmnn
m

aaa ==  
†hLv‡b, Zma ∈>   ,0  Ges 1, >∈ nNn   

myZivs Zp∈  Ges 1, >∈ nZq   hw` Ggb nq †h, 
q
p

n
m
=  nq, Z‡e m~Î 9 †_‡K †`Lv hvq †h, 

q
p

n
m

aa =  

`ªóe¨ 2 : c~Y©mvswL¨K m~PK g~j` fMœvsk m~P‡Ki msÁv †_‡K ra  Gi e¨vL¨v cvIqv hvq, †hLv‡b 0>a  
Ges Qr∈ |  Dc‡ii Av‡jvPbv †_‡K †`Lv hvq †h, 0>a  n‡j, r  †K wewfbœ mgZyj fMœvsk AvKv‡i cÖKvk 

Kiv n‡jI ra  Gi gv‡bi †Kv‡bv ZviZg¨ nq bv| 

`ªóe¨ 3 : m~Î 6 G ewY©Z m~PK wbqg¸‡jv mvaviYfv‡e †h‡Kv‡bv m~P‡Ki Rb¨ mZ¨ nq|  

m~Î 10| 0,0 >> ba   Ges Qsr ∈,  n‡j 

(K) srsr aaa +=⋅   (L) sr
s

r
a

a
a −=  

(M) ( ) rssr aa =    (N) ( ) rrr baab =  

(O) r

rr

b
a

b
a

=⎟
⎠
⎞

⎜
⎝
⎛  

(K) I (N) Gi cyb:cyb cÖ‡qv‡Mi gva¨‡g †`Lv hvq †h,  

Abywm×vš— : (1) 0>a  Ges Qrrr k ∈............, 21  n‡j,  
kk rrrrrrrr aaaaa ++++=⋅⋅ ...........321321 ............  

(2) 0.....,0,0 21 >>> naaa   Ges Qr∈  n‡j, ( ) ................. 2121
r
n

rrr
n aaaaaa ⋅=⋅   

 

D`vniY 7| †`LvI †h, q
p

n
m

q
p

n
m

aaa
+

=⋅  
‡hLv‡b, 1,1,,;,;0 >>∈∈> qnNqnZpma    . 
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mgvavb : 
n
m  I 

q
p  †K mgni wewkó fMœvs‡k cwiYZ K‡i †`Lv hvq †h,  

np

nq

mq

nqnq
np

nq
mq

q
p

n
m

aaaaaa ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=⋅=⋅

11

    [msÁv 6 e¨envi K‡i] 

= 
npmq

nqa
+

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ 1

 [m~Î 6] 

= nq
npmq

a
+

 [msÁv 6] 

= nq
np

nq
mq

a
+

 

= q
p

n
m

a
+

 
K‡qKwU cÖ‡qvRbxq Z_¨ : 

)(i   hw` 1=xa  nq, †hLv‡b 0>a  Ges 1≠a  Zvn‡j 0=x  

)(ii  hw` 1=xa  nq, †hLv‡b 0>a  Ges 0≠x  Zvn‡j 1=a  

)(iii  hw` yx aa =  nq, †hLv‡b 0>a  Ges 1≠a  Zvn‡j yx =  

)(iv  hw` xx ba =  nq, †hLv‡b 0>
b
a  Ges Ges 0≠x  Zvn‡j ba =  

D`vniY 8| mij Ki : 

 hw` cbba yx ==  ,   Ges acz =  nq, Z‡e †`LvI †h, 1=xyz . 

 

mgavb :  )(i cÖ`Ë kZ© n‡Z, xab = , ybc =  Ges zca =   

GLb, zxxzx ccab === )(   = zxyb )(   = xyzb  

xyzxyz bbbb =⇒=⇒ 1  

∴ 1=xyz . (cÖgvwYZ)| 

D`vniY 9| hw` ab ba =  nq, Z‡e †`LvI †h, 
1  −

=⎟
⎠
⎞

⎜
⎝
⎛ b

a
b
a

a
b
a  Ges G †_‡K cÖgvY Ki †h,  

ba 2=  n‡j, 2=b  

mgvavb : †`Iqv Av‡Q ab ba =  

∴ a
b

ab aab ==
1

)(  
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evgc¶ = 
b
a

a
bb

a

a
b

b
a

aa
a

a
b
a

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⋅=

⎟⎟
⎟

⎠

⎞

⎜⎜
⎜

⎝

⎛
=⎟

⎠
⎞

⎜
⎝
⎛ − 1  

  = 
11 −− =⋅ b

a
b
a

aaa   Wvbc¶ (cÖgvwYZ)| 

cybivq, ba 2=  n‡j 

12212
2

)2()2()2(2 −−
=⇒=⎟

⎠
⎞

⎜
⎝
⎛ bb

b
b b

b
b
b

 
 

b24 =⇒   ∴  2=b  (cÖgvwYZ)| 

D`vniY 10| hw` ( )xxx xxx =  nq Z‡e x  Gi gvb wbY©q Ki| 

mgvavb : †`Iqv Av‡Q ( )xxx xxx =  

⇒  
xx

xx xxxx ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
⋅=

+
2
11

2
1

)(  

     = ( )2
3

2
3

x

x

xx =⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
 

  ∴ ( ) ( ) 2
3

xxx xx =  

⇒  
2
3

=x   ∴  ⇒  
4
9

2
3 2

=⎟
⎠
⎞

⎜
⎝
⎛=x . 

D`vniY 11| hw`  zyx cba ==  Ges acb =2  nq, Z‡e cÖgvY Ki †h, 
yzx
211

=+  

mgvavb : †h‡nZz yx ba =  

ev, x
y

ba =  

Avevi, yz bc =     ∴ z
y

bc =  

GLb acb =2  

∴  z
y

x
y

z
y

x
y

bbbb
+

=⋅=2  

⇒  
yzxz

y
x
y 2112 =+⇒+=  (cÖvgwYZ)| 

D`vniY 12| cÖgvY Ki †h, 1=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
×⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+++ ba

b

aac

a

ccb

c

b

x
x

x
x

x
x  

mgvavb : evgc¶ = 
ba

b

aac

a

ccb

c

b

x
x

x
x

x
x

+++

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
×⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
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= babaacaccbcb xxx +−+−+− ×× )()()(  

= 
22222 2 baaccb xxx −−− ××  

= 
222222 baaccbx −+−+−  

= 0x  
= 1 = Wvbc¶| 

D`vniY 13| hw` zyx cba
111

==  Ges 1=abc  nq, Z‡e †`LvI †h, 0=++ zyx  

mgvavb : awi, .
111

kcba zyx ===  
Zvn‡j cvB, zyx kckbka === ,,  

∴ zyxzyx kkkkabc ++==  
‡`Iqv Av‡Q, 1=abc  

∴ 0kk zyx =++  
∴  0=++ zyx  

D`vniY 14| mij Ki : zxyxyzxzxyzy aaazaa −−−−−− ++
+

++
+

++ 1
1

1
1

1
1  

GLv‡b, xzy

y

xyzyy

y

xyzy aaa
a

aaa
a

aa −−−

−

−−−

−

−− ++
=

++
=

++ )1(1
1  

GKBfv‡e, yxz

z

yzxzz

z

yzxz aaa
a

aaa
a

az −−−

−

−−−

−

−− ++
=

++
=

++ )1(1
1  

      Ges  zyx

x

zxyx aaa
a

aa −−−

−

−− ++
=

++1
1  

myZivs cÖ`Ë ivwk zxyxyzxzxyzy aaazaa −−−−−− ++
+

++
+

++ 1
1

1
1

1
1  

= zyx

x

yxz

z

xzy

y

aaa
a

aaa
a

aaa
a

−−−

−

−−−

−

−−−

−

++
+

++
+

++
 

= 1=
++
++

−−−

−−−

zyx

zyx

aaa
aaa  

D`vniY 15| hw` 3
1

3
2

222 ++=a  nq, Z‡e †`LvI †h, 0266 23 =−+− aaa . 

mgvavb : †`Iqv Av‡Q, 3
1

3
2

222 ++=a  

∴ 3
1

3
2

222 +=−a  

ev,  
3

3
1

3
2

3 22)2( ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+=−a  
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 = ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+⋅⋅++ 3

1
3
2

3
1

3
2

2 2222322  

 = ⎥
⎦

⎤
⎢
⎣

⎡
−=+−+ 222)2(66 3

1
3
2

aa   

ev, 126622323 3223 −+=−⋅+− aaaa  

ev, 12668126 23 −+=−+− aaaa  

ev, 0266 23 =−+− aaa  

D`vniY 16| mgvavb Ki : 02234 52 =+⋅⋅− +xx  
 

mgvavb : 02234 52 =+⋅− +xx  

 ⇒ 02223)2( 522 =+⋅⋅− xx  

 ⇒ 032212)2( 2 =+⋅− xx         

 ⇒ 032122 =+− yy            [g‡b Kwi yx =2 ] 

 ⇒ 032842 =+−− yyy  

 ⇒ 0)4(8)4( =−−− yyy  

 ⇒ 0)8)(4( =−− yy  

∴  04 =−y            or       08 =−y  

 ⇒ ]y2[042 ==− xx          ⇒ ]2[082 yxx ==−        

 ⇒ 2242 ==x  ⇒ 3282 ==x  

∴  2=x  ∴  3=x  

∴  wb‡Y©q mgvavb  3,2  =x  
 

KvR : 
1| gvb wbY©q Ki : 

)(i  n

nn

54
5355 12

×
×+ −+

  )(ii  14

84

3
33 ⋅  

2| †`LvI †h, 1
222222

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
×⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
++++++ acac

a

ccbcb

c

bbaba

b

a

p
p

p
p

p
p  

3| hw` 11, −− == qp xybxya  Ges 1−= rxyc  nq, Z‡e †`LvI †h, 1=−−− qpprrq cba  

4| mgvavb Ki : )(i  .2334 122
1

2
1

−+−
−=− xxxx  

  )(ii  12 39 += xx  

  )(iii  32022 13 =+ ++ xx  
 



dg©v-25, D”PZi MwYZ-9g-10g

D”PZi MwYZ 193

5| mij Ki : )(i   12 468 )()( aaa     . 

 )(ii  { }[ ] 1113 )1(111
−−−−−− x . 

6| hw` zyx cba ==  Ges 1=abc  nq, Z‡e cÖgvY Ki 0=++ zyx . 

7| hw` nmnm aaa )(=⋅  nq, Z‡e cÖgvY Ki †h, 0)2()2( =−+− mnnm . 

Abykxjbx 9⋅1 

1|  cÖgvY Ki †h, n
mpp

n
m

aa =⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
 †hLv‡b m , Zp∈  Ges Nn∈ . 

2|  cÖgvY Ki †h, mn
n

m aa
1

1
1

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
 †hLv‡b Znm ∈,  

3|  cÖgvY Ki †h, ( ) n
m

n
m

n
m

baab = , †hLv‡b Zm∈ , Nn∈  

4| †`LvI †h,  (K) babbaaba −=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
++⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
− 3

2
3
1

3
1

3
2

3
1

3
1

  

(L) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−+=

++

++ −

−

−

1
1

1 2
3

2
3

2
3

2
3

33

aa
aa

aa  

5| mij Ki : 

(K) 

ba
a

ba
ba

ax

+
−
−

⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
22

1

 (L) 
ba

a
bab
aba

−
−

−
+

3

2
3

 

(M) 
ba

b
ba

b

ba
a

ba
a

a
ba

b
ba

a
ba

b
ba

−−

−−

⎟
⎠
⎞

⎜
⎝
⎛ −

×⎟
⎠
⎞

⎜
⎝
⎛ +

⎟
⎠
⎞

⎜
⎝
⎛ −

×⎟
⎠
⎞

⎜
⎝
⎛ +

  

(N)  npmpmnpnpmnm bcacabcbcaba −−−−−− ++
+

++
+

++ 1
1

1
1

1
1  

(O) ab

a
b

b
a

ca

c
a

a
c

bc

b
c

c
b

x

x

x

x

x

x
××  (P)  bab

aba

abab
baba

−−−

−−

+−
−−

)()(
)()(

122

122
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6| †`LvI †h,  

(K) hw` rqpqprprq bazbybax +++ === ,,  nq, Z‡e 1=⋅⋅ −−− qpprrq zyx . 

(L) hw` cbba qp == ,  Ges acr =  nq, Z‡e 1=pqr . 

(M) hw` qapa yx == ,  Ges zxyqpa )(2 =  nq, Z‡e 1=xyz . 

7| (K) hw` 0333 =++ czbyax  Ges bca =2  nq, Z‡e †`LvI †h, axyzczbyax 3333 =++ . 

(L) hw` 3
1

3
1

)()( babax −++=  Ges 322 cba =−  nq, Z‡e †`LvI †h, 0233 =−− acxx  

(M) hw` 3
1

3
1

22
−

+=a   nq, Z‡e †`LvI †h, 562 3 =− aa  

(N) hw` 3
2

3
1

2 332
−

+=+a   Ges 0≥a  nq, Z‡e †`LvI †h, 893 =+ aa  

(O) hw` 32 ba =  nq, Z‡e †`LvI †h, 3
1

2
1

3
2

2
3

 −
+=⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛ ba

a
b

b
a  

(P) hw` 3
1

3
2

331
−

++=b  nq, Z‡e †`LvI †h, 0463 23 =−−− bbb  
(Q) hw` 0=++ cba  nq, Z‡e †`LvI †h, 

 
1

1
1

1
1

1
++

+
++

+
++ −−− baaccb xxxxxx

= 1. 

8| (K) hw` cbba yx == ,  Ges 1=zc  nq, Z‡e xyz =KZ ?   
(L) hw` cba zyx ==

=

 Ges 1=xyz  nq, Z‡e cabcab ++ = KZ ?   

(M) hw` yx )27(9  nq, Zv n‡j 
y
x  Gi gvb KZ ?   

9| mgvavb Ki : 

(K) 36273 12 =+ ++ x2x   

(L) 835 =+ yx  

      235 11 =+ −− yx   
(M) yxy +− = 164 23  

      122 93 ++ = xyx          
(N)  822 1312 =⋅ ++ yx   

     1622 22 =⋅ ++ yx  

9⋅6  jMvwi`g )(Logarithm  
Logos  Ges arithmas  bvgK `ywU MÖxK kã n‡Z jMvwig kãwUi DrcwË| Logos  A_© Av‡jvPbv Ges 

arithmas  A_© msL¨v A_©vr, we‡kl msL¨v wb‡q Av‡jvPbv| 
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msÁv : hw` bax =  nq, †hLv‡b 0>a  Ges 1≠a , Z‡e x  †K ejv nq b  Gi a  wfwËK jMvwi`g, A_©vr, 

bx alog=  

AZGe, bxba a
x log=⇒=  

wecixZµ‡g, hw` babx x
a =⇒= log  n‡e| 

G‡¶‡Î b  msL¨vwU‡K wfwË a  Gi mv‡c‡¶ x  Gi cÖwZjM )log( arithmanti −  e‡j  

Ges Avgiv wjwL xantib alog=  

hw` na =log  nq, Z‡e a  †K n  Gi cÖwZjM ejv nq A_©vr, na =log  n‡j .log nantia =  
 

D`vniY 1| 674.1042668826792log =⋅  anti  
      671010)826729log( ⋅=−⋅anti  
         Ges 000555010)744296log( ⋅=−⋅anti  
 

`ªóe¨ : ˆeÁvwbK K¨vjKz‡jUi e¨envi K‡i alog  Gi Avmbœ gvb wbY©q Kiv hvq (G m¤ú‡K© gva¨wgK 

exRMwY‡Z we —̄vwiZ eY©bv †`Iqv Av‡Q)| 
msÁvbymv‡i, Avgiv cvB, 

664log2 =  †h‡nZz 6426 =  Ges 264log8 =  †h‡nZz 6482 =  

myZivs, GKB msL¨vi jMvwi`g wfbœ wfbœ wfwËi †cÖw¶‡Z wfbœ n‡Z cv‡i| abvZ¥K wKš‘ GK‡Ki mgvb bq 
Ggb †h‡Kv‡bv msL¨v‡K wfwË a‡i GKB msL¨vi wfbœ wfbœ jMvwi`g wbY©q Kiv hvq| †h‡Kv‡bv abvZ¥K 
msL¨v‡K jMvwi`‡gi wfwË wnmv‡e MY¨ Kiv nq| †Kv‡bv FYvZ¥K msL¨vi jMvwi`g wbY©q Kiv hvq bv| 
 

:Note  0>a  I 1>a  Ges 0≠b  n‡j b  Gi Abb¨ a  wfwËK jMvwi`g‡K balog  Øviv m~wPZ Kiv nq| 

myZivs  (K) xba =log  hw` I †Kej hw` bax =  nq| (K) †_‡K †`Lv hvq †h, 

 (L) xax
a =)(log         (M) bba a =log  

 

D`vniY 1| (1) 216log164 4
2 =⇒=  

 (2) 2
25
1log

25
1

5
15 52

2 −=⎟
⎠
⎞

⎜
⎝
⎛⇒==−  

 (3) 3)1000(log100010 10
3 =⇒=  

 (4) 97 7log   [∴ ]log bba a =  

 (5) ]log[2log18 18
2 xa x

a ==       
 

9⋅7 jMvwi`‡gi m~Îvejx : (gva¨wgK exRMwY‡Z cÖgvY †`Iqv n‡q‡Q weavq GLv‡b ïay m~Î¸‡jv †`Lv‡bv n‡jv|) 
 1. 1log =aa  Ges 01log =a  
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2. NMNM aaa loglog)(log +=×  

3. NM
N
M

aaa logloglog −=⎟
⎠
⎞

⎜
⎝
⎛  

4. MNM a
N

a log)(log   =   

5. bMM aba logloglog ×=  

D`vniY 2| 105log)3.7.5(log3log7log5log 22222 ==++  

D`vniY 3| 4log
5
20log5log20log 3333 ==−  

D`vniY 4| 2log62log64log 5
6

55 ==  

:Note  )(i hw` 0,0 >> yx    Ges 1≠a  ZLb yx =  

hw` Ges †Kej hw` yx aa loglog =  

)(ii  hw` 1>a  Ges 1>x  nq Z‡e 0log >xa  

)(iii  hw` 10 << a  Ges 10 << x  nq, Z‡e 0log >xa  

)(iv  hw` 1>a  Ges 10 << x 0log <xa  

D`vniY 5| x  Gi gvb wbY©q Ki hLb 

)(i   
3
13log 8 =x  

)(ii  hw`  2]361298[log 2
10 =+−+ xx  

mgvavb : )(i  †h‡nZz 
3

10
3
13log 8 ==x  

( ) 3
10

33
10

2)8( ==⇒ x  

32222 53
10

2
33

10

2
3

===⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⇒

⋅
x  

∴  32=x  

)(ii  †h‡nZz 2]361298[log 2
10 =+−+ xx  

10010361298 22 ==+−+⇒ xx  

236122 =+−⇒ xx  

436122 =+−⇒ xx  

 nq, Z‡e 
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0)8)(4( =−−⇒ xx  

∴ .84 == xx    ev       

D`vniY 6| †`LvI †h, .1loglogloglogloglog =×× −−− baaccb kkkkkk cba  

mgvavb : awi, baaccb kkkkkk cbaP loglogloglogloglog −−− ××=   
Zvn‡j, .log)log(loglog)log(loglog)log(loglog cbabacacbp kkkkkkkkkk −+−+−=  

0log =⇒ pk  [mij K‡i] 

10 ==⇒ kP  

D`vniY 7| †`LvI †h, xyyx aa
loglog =  

cÖgvY : awi xqyp aa log,log ==  

myZivs xaya qp ==  ,  

∴  pqqqqp ayya =⇒=)(   

Ges pqpppq axxa =⇒=)(    

∴ xylobyxyx aa
qp =⇒= log  

D`vniY 8| †`LvI †h, bbrqp arqpa logloglogloglog =×××  

evgc¶  = brqp rqpa loglogloglog ×××  

= )log(log)log(log rbpq qrap ×××   

= bbq aqa logloglog =×  = Wvbc¶| 

D`vniY 9| †`LvI †h, 1
)(log

1
)(log

1
)(log

1
=++

abcabcabc cba

 

mgvavb : awi, zabcyabcxabc cba === )(log,)(log,)(log  

  

myZivs, abccabcbabca zyx === ,,  

∴ zyx abccabcbabca
111

)(,)(,)( ===  

GLb, zyx abcabcabcabcabc
111

1 )()()()( ==  

= zyxabc
111

)(
++

 

∴  1111
=++

zyx
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A_©vr, 1
)(log

1
)(log

1
)(log

1
=++

abcabcabc cba

 

 
D`vniY 10| hw` )(log),(log),(log abrcaqbcP cba === nq  

 Z‡e †`LvI †h, .1
1

1
1

1
1

1
=

+
+

+
+

+ rqp
 

mgvavb : )(log)(loglog)(log11 abcbcabcP aaaa =+=+=+  

GKBfv‡e, )(log1),(log1 abcrabcq cb =+=+    

D`vniY (9) G Avgiv cÖgvY K‡iwQ, 1
)(log

1
)(log

1
)(log

1
=++

abcabcabc cba
 

∴ .1
1

1
1

1
1

1
=

+
+

+
+

+ rqp
 

 

D`vniY 11| hw` logloglog
==

==

−−− yx
c

xz
b

zy
a  nq, Z‡e †`LvI †h, 1=zyx cba  

mgvavb : awi, k
yx
c

xz
b

zy
a

=
−−−

logloglog  

Zvn‡j, )(log),(log),(log yxkcxzkbzyka −=−=−=  

∴ 0)(logloglog =−+−+−=++ yzzxxyyzzxxykczbyax  

 ev, 0logloglog =++ zyx aaa  

 ev, 0)log( =zyx cba  

 ev, ]01[log1log)log( ==      zyx cba  

 ∴ 1=zyx cba  
 
 

KvR : 

1| hw` 
ba
c

ac
b

cb
a

−
=

−
=

−
logloglog  Zvn‡j cba cba   ..  Gi gvb wbY©q Ki|          

2| hw` cba   ,,  cici wZbwU abvZ¥K ALÊ msL¨v nq, Z‡e cÖgvY Ki †h, bac log2)1log( =+  

3| hw` abba 722 =+  nq, Z‡e †`LvI †h, )log(log
2
1)log(

2
1

3
log baabba

+==⎟
⎠
⎞

⎜
⎝
⎛ +  

4| hw` )log(log
2
1

3
log yxyx

+=⎟
⎠
⎞

⎜
⎝
⎛ +  Z‡e †`LvI †h, 7=+

x
y

y
x  

5| hw` caybcx ba log1,log1 +=+=  Ges abz clog1+=  nq,  

 Z‡e cÖgvY Ki †h, zxyzxyxyz ++=  
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6| (K) hw` qApA == 2log2,log2 28    Ges 4=− pq  nq, Z‡e A  Gi gvb wbY©q Ki|  

(L) hw` 6log =yx  Ges 314log 8 =yx  nq, Z‡e x  Gi gvb wbY©q Ki|   

7| jM mviwY (gva¨wgK exRMwYZ cy¯—K `ªóe¨) e¨envi K‡i P  Gi Avmbœ gvb wbY©q Ki †hLv‡b,  

(K) 4)087721.0(=P  

(L) 3 0061830 ⋅=P  

9⋅7 m~PKxq, jMvwi`gxq I ciggvb dvskb 
cÖ_g Aa¨v‡q Avgiv dvskb m¤ú‡K© we¯—vwiZ †R‡bwQ| GLv‡b m~PK, jMvwi`g I ciggvb dvskb m¤ú‡K© 
Av‡jvPbv Kiv n‡jv : 
wb‡Pi wZbwU †Uwe‡j ewY©Z ),( yx   µg‡Rv‡oi gvb¸‡jv j¶¨ Kwi : 
 

†Uwej 1 :   x  2−  1−  0  1 2  3  
 y  4−  −2 0  2  4  6  

 
†Uwej 2 :   x  0  1 2  3  4  5  
 y  1 3  9  27  81 243 

 
†Uwej 3 :   x  0  1 2 3  4  5  6  7  8  9  10  
 y  1 2  4  8  16  32  64  128  256  512  1024  

 
†Uwej 1 G ewY©Z x  Gi wfbœ wfbœ gv‡bi Rb¨ y  Gi gvb¸‡jvi Aš—i mgvb hv mij‡iLvi dvskb ewY©Z 

n‡q‡Q| 
 

†Uwej 2 G ewY©Z ),( yx   µg‡Rv‡oi gvb¸‡jv wØNvZ dvskb ewY©Z n‡q‡Q| 
 

†Uwej 3 G ewY©Z ),( yx   µ‡gv‡Rv‡oi gvb¸‡jv xy 2=  Øviv eY©bv Kiv hvq| GLv‡b 2 GKwU wbw ©̀ó abvZ¥K 

ev —̄e msL¨v Ges x  Gi wfbœ wfbœ gv‡bi Rb¨ y  Gi ewY©Z gvb¸‡jv cvIqv hvq hv wbgœwjwLZfv‡e msÁvwqZ 

Kiv hvq| 
 

m~PK dvskb xaxf =)( mKj ev¯—e msL¨v x  Gi Rb¨ msÁvwqZ, †hLv‡b 0>a  Ges 1≠a  

†hgb xxx ey    ,,10,2=  BZ¨vw` m~PK dvskb| 

KvR : 
wb‡Pi Q‡K ewY©Z m~PK dvskb †jL : 
 

1| x  2−  1−  0  1 2  2| x  1−  0  1 2  3  
 y  

4
1  

2
1  1 2  4  

 y  3−  0  3  6  9  
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3| x  1 2  3  4  5  4| x  3−  2−  1−  0  1 
 y  4  16  64  256  1024   y  0  1 2  3  4  

5| x  2−  1−  0  1 2  6| x  1 2  3  4  5  
 y  

25
1  

5
1  1 5  25   y  5  10  15  20  25  

  
wb‡Pi †KvbwU m~PK dvskb wb‡`©k K‡i : 

7| xy 3−=   8| xy 3=      9| 32 −−= xy     10|  xy −= 5    
11| 12 += xy      12| 23xy =  

xxf 2)( =  Gi †jLwPÎ A¼b :  
cÖ`Ë dvsk‡bi †jLwPÎ A¼‡bi Rb¨ x  Ges y  Gi  

 

x  3−  2−  1−  0  1 2  
y  

8
1  

4
1  

2
1  1 2  4  

 

QK KvM‡R gvb¸‡jv ¯’vcb Ki‡j wbgœiƒc †jLwPÎ cvIqv hvq- 
 

GLv‡b †Wv‡gb = ),(−  
†iÄ = ),0(   

wPÎ †_‡K j¶ Ki‡j †`Lv hvq, hLb 0 0=x  ZLb 12 ==y  Kv‡RB †iLvwU )1,0(   we›`yMvgx 

Avevi, x  Gi FYvZ¥K †h‡Kv‡bv gv‡bi Rb¨ y  Gi gvb †Kv‡bv mgq 0  (ï‡b¨i) LyeB KvQvKvwQ †cuŠQvq wKš‘ 

k~‡b¨ (0) nq bv A_©vr, ∞,  y        0+

∞ ∞
∞

−  
GKBfv‡e, x  Gi †h‡Kv‡bv abvZ¥K gv‡bi Rb¨ y  Gi gvb µgvš^‡q Wvbw`‡K (Dc‡ii) e„w× †c‡Z _vK‡e 

A_©vr, ∞−  w`‡K avweZ nq| 
myZivs †Wv‡gb )(D  = ),( ∞− ∞  

Ges †iÄ )(R  = ),0( ∞  

KvR : †jLwPÎ A¼b Ki †hLv‡b 33 ≤≤− x  

1| xy −= 2  2| xy 4=  3| 22
x

y =  4| 
x

y ⎟
⎠
⎞

⎜
⎝
⎛=

2
3  

 
†h‡nZz m~PK dvskb GKwU GK-GK dvskb| 
myZivs, Gi wecixZ dvskb Av‡Q| 

xayxf ==     )(  m~PKxq iƒc 
yaxyf ==−   )(1   x Ges y  cwieZ©b K‡i 

A_©vr, x  n‡jv y  Gi a  wfwËK jMvwi`g| 

x

A_©vr, ∞,  y        ∞−x

Y

Y'

X'
O

X
1_1_2_3 2 3 4

gvb¸‡jvi ZvwjKv cÖ¯‘Z Kwi|
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msÁv : jMvwi`wgK dvskb xxf alog)( =  Øviv msÁvwqZ †hLv‡b 0>a  Ges 1≠a  
 

xInxxxf 103 log,,log)( =  BZ¨vw` jMvwi`wgK dvskb| 
 

xy 2log=  †jLwPÎ A¼b :  

 †h‡nZz xy 2log=  n‡jv xy 2=  Gi wecixZ| 

xy =  †iLv mv‡c‡¶ m~PK dvsk‡bi cÖwZdjb jMvwi`wgK 

dvskb wbY©q Kiv n‡q‡Q hvnv  y = x  †iLvi  mv‡c‡¶ m`„k| 
GLb †Wv‡gb R  = ),0( ∞  

†iÄ )(D  = ),( ∞−∞   

KvR :

 

†jLwPÎ A¼b Ki Ges G‡`i wecixZ dvskb wbY©q| 

 1| 23 += xy    2| 32 += xy         3| 13 −= xy  4| 
x

y 4
=  

        5| xy 3=    6| 
1
12

−
+

=
x
xy

 
7| xy −= 2   8| xy 4=   

D`vniY 1| 
  x

xxf =)(   dvskbwUi †Wv‡gb I †iÄ wbY©q Ki| 

mgvavb : GLv‡b 
0
0

0
0)0( ==
  

f  hv AmsÁvwqZ| 

∴ 0=x  we› ỳ‡Z cÖ̀ Ë dvskbwU we`¨gvb bq| 

  

k~b¨ e¨ZxZ x Gi Ab¨ mKj ev¯—e gv‡bi Rb¨ cÖ`Ë dvskbwU we`¨gvb 
∴ dvsk‡bi †Wv‡gb }0{−= RD f  

Avevi, 
⎪
⎩

⎪
⎨

⎧

<
−

>
==

0

0
)(

x
x

x
x

x
x

x
xxf

   

   

  hLb

hLb
  

 = 
⎩⎨
⎧

<−
>

01
01

x
x
   

   
hLb

hLb  

∴ cÖ̀ Ë dvsk‡bi †iÄ }1,1{  −=fR  
 

D`vniY 2| 0,)( >
−
+

== a
xa
xaInxfy  dvskbwUi †Wv‡gb I †iÄ wbY©q Ki|

mgvavb : †h‡nZz jMvwi`g ïaygvÎ abvZ¥K ev¯—e msL¨vi Rb¨ msÁvwqZ nq| 

∴  0>
−
+

xa
xa  hw` 0)( >+ xai     Ges 0>− xa  nq 

        A_ev 0)( <+ xaii     Ges 0<− xa  nq | 

Y

y = 2x y = x

Y'

X'
O

X
1_1_2

_2

_3

_4

2 3 4

xy 2log=



202 D”PZi MwYZ

 axi −>⇒   )(  Ges xa >  
       xa <−⇒  Ges ax <  

∴ †Wv‡gb = }:{}:{ axxxax >∩<−  
 = ),(),(),( aaaa −=−∞∩∞−  
 axii −<⇒   )(  Ges xa <  
         ax −<⇒  Ges ax >  

∴ †Wv‡gb .}:{}:{ Φ=>∩−< axxaxx  

∴  cÖ̀ Ë dvsk‡bi †Wv‡gb 

∴ )(iD f =  I )(ii  †¶‡Î cÖvß †Wv‡g‡bi ms‡hvM ),(),( aaaa −=∪− Φ  

†iÄ : 
xa
xae

xa
xaInxfy y

−
+

=⇒
−
+

== )(   

 yy xeaexa −=+⇒  

 )1()1( −=+⇒ yy xeaxae  

 
1

)1(
+
−

=⇒ y

y

e
eax  

y  Gi mKj ev¯—e gv‡bi Rb¨ x  Gi gvb ev —̄e nq| 

∴ cÖ̀ Ë dvsk‡bi †iÄ RRf =  
 

 

KvR : 
wb‡Pi dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki : 

1| 
x
xlny

−
+

=
2
2  2| 

x
xlny

−
+

=
3
3  3| 

x
xlny

−
+

=
4
4  4| 

x
xlny

−
+

=
5
5  

 

ciggvb 
gva¨wgK exRMwY‡Z G m¤úwK©Z we¯—vwiZ eY©bv Kiv n‡q‡Q| GLv‡b ïay ciggv‡bi msÁv †`Iqv n‡jv : 
 

†h‡Kv‡bv ev¯—e msL¨v x  Gi gvb k~b¨, abvZ¥K ev FYvZ¥K| wKš‘ x  Gi ciggvb memgqB k~b¨ ev abvZ¥K|  

x  Gi ciggvb‡K   x  Øviv cÖKvk Kiv nq Ges ciggvb wbgœwjwLZfv‡e msÁvwqZ Kiv nq| 

 
⎩⎨
⎧

<−
>= 0

0
xx

xxx    
     hLb

hLb  

†hgb : 3)3(3,33,00 =−−=−==        

ciggvb dvskb )( FuctionValueAbsosute  
      hw` Rx ∈  nq, Z‡e Ñ

 
⎩⎨
⎧

<−
≥=== 0

0)( xx
xxxxfy    

     hLb
hLb  
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†K ciggvb dvskb ejv nq|  
∴ †Wv‡gb R=  Ges †iÄ ],0[ ∞=  Rf  
 

D`vniY 3| 2)(
  x

exf =   hLb 01 <<− x   Gi †Wv‡gb I †iÄ wbY©q Ki : 

mgvavb : 01,)( 2 <<−=
−

xexf
x

 
  

 

x  Gi gvb †h‡nZz wbw`©ó 1−  †_‡K 0  Gi g‡a¨  

myZivs †Wv‡gb )0,1(−=fD  

Avevi, 01 <<− x  e¨ewa‡Z 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
∈

−

1,)( 2
1

 exf  

myZivs †iÄ 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
=

−

1,2
1

 ef  

9⋅8 dvsk‡bi †jLwPÎ 
 

†Kv‡bv mgZ‡j †Kv‡bv dvskb‡K R¨vwgwZKfv‡e Dc¯’vcb Kiv †M‡j H dvskb‡K †Pbv hvq| dvsk‡bi 
R¨vwgwZKfv‡e GB Dc¯’vcb‡K dvsk‡bi †jLwPÎ A¼b Kiv n‡q‡Q ejv nq| GLv‡b m~PK, jMvwi`wgK I 
ciggvb dvsk‡bi †jLwP‡Îi A¼b c×wZ wb‡q Av‡jvPbv Kiv n‡jv| 

xaxfy == )()1(    Gi †jLwPÎ A¼b Ki :  

)(i  hLb 1>a  Ges x  †h‡Kv‡bv ev¯—e msL¨v ZLb dvskb xaxf =)(  me©`v abvZ¥K| 
 

avc 1 : x  Gi abvZ¥K gv‡bi Rb¨ x  Gi gvb e„w×i mv‡_ mv‡_ )(xf  Gi gvb e„w× cvq 
 

avc 2 : hLb 0=x  ZLb ,1== ay  

 myZivs, )1,0(   †iLvi Dci GKwU we›`y| 
 

avc 3 : x  Gi FYvZ¥K gv‡bi Rb¨ x Gi gvb µgvMZ e„w×i mv‡_ mv‡_ )(xf
Gi gvb µgvMZ n«vm cv‡e| A_©vr, ∞→x  n‡j 0

0

0

0

→y  n‡e| 
 

GLb wP‡Î 1, >= aay x  dvsk‡bi wPÎ 1 G †`Lv‡bv n‡jv : wPÎ : 1 

GLv‡b ),( ∞−∞=  fD  Ges ),( ∞=  fR  

)(ii  hLb xao  ,1<<  Gi gvb ev —̄e ZLb xaxfy == )(  me©`vB abvZ¥K| 

avc 1 : j¶¨ Kwi, g~j we›`yi Wvbw`‡K x  Gi gvb µgvMZ e„w× †c‡Z _vK‡j A_©vr, ∞→x n‡j 0=y  

n‡e| 

avc 2 : hLb 0=x  ZLb 1== ay  
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 myZivs )1,0(   we›`y †iLvi Dci c‡o| 

avc 3 : hLb 1<a  Ges x  FYvZ¥K gv‡bi Rb¨ A_©vr x Gi gvb g~j we› ỳi evgw`‡K µgvMZ e„w×i mv‡_ 
mv‡_ y  Gi gvb µgvMZ e„w× cv‡e A_©vr .∞→y  

[[awi

.,.......,2,2
2
1)(,,.......3,2,1

2
1

32

2

nn

x

zyy

axfynxa

===

⎟
⎠
⎞

⎜
⎝
⎛===−−=<=

−

 ZLb  

 hw` ∞→n  ZLb ∞→y ] 

GLb 10,)( <<== aaxfy x    Gi †jLwPÎ wPÎ 2 †`Lv‡bv n‡jv : 

GLv‡b ),( ∞−∞=  fD  Ges )0,( ∞=  Rf  
 

KvR : 
wb‡Pi dvskb¸‡jvi †jLwPÎ A¼b Ki Ges †Wv‡gb I †iÄ wbY©q Ki :  

)(i   xxf 2)( =   )(ii   
x

xf ⎟
⎠
⎞

⎜
⎝
⎛=

2
1)(  )(iii   .32,)( <<= eexf x       

)(iv   .32,)( <<= − eexf x             )(v   xxf 3)( =   
 

.2   
xaxf )( = Gi †jLwPÎ A¼b Ki  

)(i   awi, xxfy a)( ==  hLb 10 << a  dvskbwU‡K †jLv hvq yax =  

avc 1 : hLb y  Gi abvZ¥K gvb µgvMZ e„w× †c‡Z _v‡K A_©vr, ∞→y
 nq ZLb x  Gi gvb k~‡b¨i w`‡K avweZ nq A_©vr, 0→x  

avc 2 : †h‡nZz 1=o

o

a  Kv‡RB ,01log == ay   

           myZivs †iLvwU )0,1(   we›`yMvgx| 

avc 3 : y  Gi FYvZ¥K gvb A_©vr, y Gi gvb g~jwe›`yi wb‡Pi w`‡K µgvMZ e„w× †c‡Z _v‡K A_©vr, 

−∞→y  nq Zvn‡j x  Gi gvb µgvMZ e„w× †c‡Z _v‡K A_©vr, ∞→x  

GLb wPÎ 3 G 10,log <<= axy a    †`Lv‡bv n‡jv : 

)2(   .1,log >= axy a   

GLv‡b ),0( ∞=  fD  Ges ),( ∞−∞=  fR  

hLb 1,log >= axy a  , ZLb 

avc 1 : hLb 1>a , y  Gi mKj gv‡bi Rb¨ x  Gi gvb abvZ¥K Ges y
Gi gv‡bi µgvMZ e„w×i mv‡_ mv‡_ x  Gi gvb e„w×cÖvß nq| A_©vr, ∞→y  n‡j ∞→x  

avc 2 : †h‡nZz 1=a  Kv‡RB 0==y  

 myZivs, †iLvwU )0,1(   we›`yMvgx| 

avc 3 : y  Gi FYvZ¥K gv‡bi Rb¨ y Gi gvb µgvMZ n«vm †c‡j A_©vr, −∞=y  n‡j x  Gi gvb

µgvMZ k~‡b¨i w`‡K avweZ nq A_©vr, 0→x  

log

log 1a

Gi
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GLb 1,log)( >= aaxf x  Gi †jLwPÎ wPÎ 4 G †`Lv‡bv n‡jv : 

GLv‡b  Ges ),( ∞−∞=Df  

D`vniY 3| xxf 10log)( =  Gi †jLwPÎ A¼b Ki|  

mgvavb : awi xxfy 10log)( ==  

†h‡nZz 110 =   Kv‡RB 01log10 ==y  myZivs, †iLvwU )0,1(   we› ỳMvgx| 

hLb 0  ZLb −∞→y |

∴ xy 10log=  †iLvwU e„w×cÖvß| wb‡P †iLvwUi †jLwPÎ A¼b Kiv n‡jv|  

GLv‡b ),0( ∞=  fD  Ges ),( ∞−∞=  fR  

D`vniY 4| lnxxf =)(  Gi †jLwPÎ A¼b Ki|  

mgvavb : awi, lnxxfy == )(  

†h‡nZz 1=o

o

e  Kv‡RB .01== lny  myZivs, †iLvwU )0,1(   we› ỳMvgx| 

hLb 0→x  ZLb −∞== 0lny  

∴  lnxy =  †iLvwU e„w×cÖvß| 

wb‡P †iLvwUi †jLwPÎ A¼b Kiv n‡jv :  
GLv‡b GLv‡b  ),0( ∞=  fD   

  ),( ∞−∞=  fR  

∴  lnxxf =)(   Gi †jLwPÎ wPÎ 6 G †`Lv‡bv n‡jv : 

KvR : 
1|  †Uwe‡j D‡jwLZ x  I y  Gi gvb wb‡q xy 10log=  Gi †jLwPÎ A¼b Ki|  

x  .5 1 2 3 4 5 10 12 
y  −.3 0 0.3 0.5 .0 .7 1 1.0 

2| xy elog=  Gi †jLwPÎ A¼‡bi Rb¨ 1Gi b¨vq x  I y  Gi gvb wb‡q †Uwej ˆZwi Ki 
Ges †jLwPÎ AuvK| 

Abykxjbx 9⋅2 

1|  

ba
a

ba
ba

ax

−

+
−

⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
22

1
 Gi mijgvb †KvbwU ? 

 (K) 0  (L) 1 (M) a  (N) x  
2| hw` 0,, >pba  Ges 1,1 ≠≠ ba  nq, Z‡e 
 bPPi aba logloglog. ×=     

 cbaii cba logloglog. ××     Gi gvb 2 
 xy aa yxiii loglog. =     

x →

),0( ∞=Rf
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Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK ? 
 (K) iii   I  (L) iiiii   I  (M) iiii   I  (N) iiiiii   I ,  

 3-5 bs cÖ‡kœi DËi `vI hLb 0,, ≠zyx  Ges zyx cba ==  
3| †KvbwU mwVK ? 

 (K) z
y

ba =  (L) y
z

c   (M) x
z

ca =  (N) 
c
ba

2
≠  

4| wb‡Pi †KvbwU ac  Gi mgvb| 

 (K) z
y

x
y

bb ⋅  (L) y
z

x
y

bb ⋅  (M) y
z

x
y

b
+

 (N) z
y

y
x

b
+

 
 

5| acb =2  n‡j wb‡Pi †KvbwU mwVK ? 

 (K) 
yzx
211

=+     (L) 
zyx
211

=+   (M) 
xzy
211

=+   (N) 
2yx
z11

=+  

6| †`LvI †h, 

 (K) 0logloglog =⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
n

n

kn

n

kn

n

k a
c

c
b

b
a  

 (L) ( ) ( ) ( ) 0loglogloglogloglog =⎟
⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛

a
cca

c
bbc

b
aab kkkkkk  

 (M) 8logloglog =×× acb cba  

 (N) b
baaaaaa =
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
logloglog  

7| (K) hw` 
ba
c

ac
b

cb
a kkk

−
=

−
=

−
logloglog  nq,  Z‡e †`LvI †h, 1=cba cba  

 (L) hw` 
yx
c

xz
b

zy
a kkk

−
=

−
=

−
logloglog  nq, Z‡e †`LvI †h, 

 (1) 1=+++ yxxzzy cba  

 (2) .1
222222
=++⋅++⋅++ yxyxcxzxzbzyzya  

 (M) hw` 2
log

)1(log
=

+
x
x

k

k  nq, Z‡e †`LvI †h, 
2

51+
=x  

 (N) †`LvI †h, ( )1log2
1
1log 2

2

2
−−=

−+

−−
= xx

xx
xx

kk  

 (O) hw` xxxx baba 3553 +− =  nq, Z‡e †`LvI †h, a
a
bx kk loglog =⎟
⎠
⎞

⎜
⎝
⎛  

 (P) hw` rxyqxyPxy cba === −−− 111 ,,  nq,  
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     Z‡e †`LvI †h, 0log)(log)(log)( =−+−+− rbaqacpcb kkk  

(Q) hw` 
ac
caca

cb
bcbc

ba
abab kkk

+
=

+
=

+
)(log)(log)(log  nq, Z‡e †`LvI †h, cba cba ==  

(R) hw` 
z

zyxz
y

yxzy
x

xzyx
kkk log

)(
log

)(
log

)( −+
=

−+
=

−+  nq,  

      Z‡e †`LvI †h, zxyzzy xzzyyx ==  
8| ÔjM mviwY (gva¨wgK exRMwYZ `ªóe¨) e¨envi K‡i P Gi Avmbœ gvb wbY©q Ki †hLv‡b, 

(K)    
g
lP π2= †hLv‡b 981,14163 =⋅≈ gπ  Ges 525 ⋅=l    

(L) teP 00510000×=  †hLv‡b 7181⋅=e   Ges  8613⋅=t     
9| P log30262ln ×⋅≈  m~Î e¨envi K‡i  Pln   Gi Avmbœ gvb wbY©q Ki, hLb- 

(K) 10000=P  (L) 2001eP

P

⋅=  (M) eP ×= 10010  
10| †jLwPÎ A¼b Ki :  

(K) xy 3=    (L) xy 3−=    (M) 13 += xy    (N) 13 +−= xy    (O) 13 +−= xy     (P) 13 −= xy  

11| wb‡Pi dvsk‡bi wecixZ dvskb wjL Ges †jLwPÎ A¼b K‡i †Wv‡gb I †iÄ wbY©q Ki|  

(K) xy −−= 21    

(L) xy 10log=   

(M) 2x  ,     x > 0 y =   
 

12| )2()( −= xlnxf  dvskbwUi fD  I fR  wbY©q Ki :        
 

13| 
x
xlnxf

+
−

=
1
1)(  dvskbwUi †Wv‡gb Ges †iÄ wbY©q Ki| 

 

14| †Wv‡gb, †iÄ D‡jLmn †jLwPÎ A¼b Ki|  

(K)   xxf =)(  hLb 55 ≤≤− x                       

(L)   xxxf +=)(  hLb 22 ≤≤− x   

(M) 
⎪⎩

⎪
⎨
⎧

=

≠=
00
0)(

x
x

x
x

xf
    

   

hLb
hLb

 

 

(N) 
  x

xxf =)(
 

(O) 55,
5
5log)( <<−
−
+

= x
x
xxf  
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15| †`Iqv Av‡Q : 

 22x. 2y-1 = 64.............(i) 

 Ges 6x. 
3

6 2−y

= 72 ................(ii) 

 K. (i) I (ii) †K x I y PjKwewkó mij mgxKi‡Y cwiYZ Ki|  

 L. mgxKiYØq mgvavb K‡i ï×Zv hvPvB Ki| 

 M. x I y gvb hw` †Kv‡bv PZzfy©‡Ri mwbœwnZ evûi ˆ`N¨© nq  †hLv‡b evûØ‡qi Aš—fy©³ †KvY 900 Z‡e 

PZzfy©RwU AvqZ bv eM© D‡jL Ki Ges Gi †¶Îdj I K‡Y©i ˆ`N©¨ wbY©q Ki| 

16| †`Iqv Av‡Q, 

 
x
x

log

)1log( +
 = 2  

 K. cÖ`Ë mgxKiYwU‡K x PjKmsewjZ GKwU wØNvZ mgxKi‡Y cwiYZ Ki| 

 L. cÖvß mgxKiYwU‡K mgvavb Ki Ges †`LvI †h, x Gi †Kej GKwU exR mgxKiYwU‡K wm× K‡i| 

 M. cÖgvY Ki †h, g~jØ‡qi cÖwZwUi eM© Zvi ¯^xq gvb A‡c¶v 1(GK) †ewk Ges Zv‡`i †jLwPÎ ci¯úi 

mgvš—ivj| 

17| †`Iqv Av‡Q, 
 y= 2x  
 K. cÖ`Ë dvskbwUi †Wv‡gb Ges †iÄ wbY©q Ki| 

 L. dvskbwUi †jLwPÎ A¼b Ki Ges Gi ˆewkó¨¸wj wjL| 
 M. dvskbwUi wecixZ dvskb wbY©q K‡i GwU GK-GK wKbv Zv wba©viY Ki Ges wecixZ dvskbwUi 

†jLwPÎ AvuK| 



dg©v-21, D”PZi MwYZ-9g-10g

`kg Aa¨vq 

wØc`x we —̄…wZ 

exRMwYZxq ivwki (GKc`x, wØc`x, eûc`x) †hvM, we‡qvM, ¸Y, fvM, eM© Ges Nb msµvš— Av‡jvPbv c~e©eZ©x 
†kªwY‡Z Kiv n‡q‡Q| wØc`x ivwk ev eûc`x ivwki NvZ ev kw³ wZb Gi †ewk n‡j †mB mg —̄ †¶‡Î gvb wbY©q 
h‡_ó kªgmva¨ I mgqmv‡c¶ n‡q c‡o| GB Aa¨v‡q wØc`x ivwki NvZ ev kw³ wZb Gi †ewk n‡j Kx 
cÖwµqvq KvRwU m¤úbœ Kiv hvq, Zv Dc¯’vcb Kiv n‡e| mvaviYfv‡e NvZ ev kw³ n  Gi Rb¨ m~Î cÖwZcv`b
Kiv n‡e| hvi gva¨‡g †h‡Kv‡bv AFbvZ¥K c~Y©mvswLK Nv‡Zi wØc`x ivwki gvb wbY©q Kiv m¤¢e n‡e| Z‡e GB
ch©v‡q n  Gi gvb GKwU wbw`©ó mxgv 8≤n  AwZµg Ki‡e bv| welqwU hv‡Z wk¶v_©xiv mn‡R eyS‡Z I 

e¨envi Ki‡Z cv‡i †m Rb¨ GKwU wÎfyR e¨envi Kiv n‡e †hwU Õc¨vm‡K‡ji wÎfyRÕ (Pascale’s triangle) 
e‡j cwiwPZ| wØc`x ivwki NvZ abvZ¥K ev FYvZ¥K c~Y©msL¨v ev fMœvsk n‡Z cv‡i| wKš‘ eZ©gvb Av‡jvPbvq 
Avgiv ïaygvÎ abvZ¥K c~Y©msL¨vi Nv‡Zi g‡a¨ mxgve× _vKe| cieZ©x †kªwY‡Z mg¯— Av‡jvPbv Aš—f©y³
_vK‡e| 

Aa¨q †k‡l wk¶v_©xiv − 
 wØc`x we¯—…wZ eY©bv Ki‡Z cvi‡e| 
 c¨vm‡Kj wÎfzR eY©bv Ki‡Z cvi‡e| 
 mvaviY Nv‡Zi Rb¨ wØc`x we¯—…wZ eY©bv Ki‡Z cvi‡e| 

 !n I r
nC Gi gvb wbY©q Ki‡Z cvi‡e| 

 wØc`x we¯—…wZ e¨envi K‡i MvwYwZK mgm¨v mgvavb Ki‡Z cvi‡e| 

10⋅1 wØc`x ny)1( +  Gi we¯—…wZ 
`yBwU c‡`i mgš^‡q MwVZ exRMwYZxq ivwk‡K wØc`x )(Binomials  ivwk ejv nq| 

222 ,1,1,, baxxyxba −−+−+          BZ¨vw` wØc`x ivwk| Avgiv cÖ_‡gB GKwU wØc`x ivwk )1( y+  wPš—v 

Kwi| GLb )1( y+  †K hw` )1( y+  &Øviv µgvMZ ¸Y Ki‡Z _vwK Zvn‡j cve  

...........)1(,)1(,)1(,)1( 5432 yyyy ++++        BZ¨vw`|  

Avgiv Rvwb,  
22 211)(1()1( yyyyy ++=++=+ )  

32223 331)21)(1()1)(1()1( yyyyyyyyy +++=+++=++=+     

Abyiƒcfv‡e `xN© ¸Yb cÖK…wqvi gva¨‡g ......)1(,)1( 54 yy ++  BZ¨vw` ¸Ydj wbY©q m¤¢e| wKš‘ )1( y+  Gi 

NvZ ev kw³ hZ evo‡Z _vK‡e ¸Ydj ZZ `xN© I mgqmv‡c¶ n‡e| ZvB Ggb GKwU mnR c×wZ †ei Ki‡Z 

n‡e, hv‡Z )1( y+  Gi †h‡Kv‡bv NvZ (awi n ) ev kw³i Rb¨ ny)1( +  Gi  we —̄…wZ mn‡RB wbY©q Kiv m¤¢e 

n‡e| n  Gi gvb ........,4,3,2,1,0           A_©vr AFYvZ¥K gv‡bi Rb¨ GB As‡k Av‡jvPbv mxgve× _vK‡e| 

GLb cÖwµqvwU Avgiv fvjfv‡e j¶ Kwi| 
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n  Gi gvb  c¨vm‡Kj wÎfyR c`msL¨v 

5
4
3
2
1
0

=

=

=

=

=

=

n
n
n
n
n
n

 

=+

=+

=+

=+

=+

=+

5

4

3

2

1

)1(
)1(
)1(
)1(
)1(
)1(

y
y
y
y
y
y 0

 

5432

432

32

2

5101051
4641

331
21

1
1

yyyyy
yyyy

yyy
yy

y

+++++

++++

+++

++

+

 

6
5
4
3
2
1

 

 

Dc‡ii we —̄…wZmg~n‡K wfwË K‡i Avgiv ny)1( +  Gi we¯—…wZ m¤ú‡K© wb‡gœv³ wm×v‡š— Avm‡Z cvwi| 
 

wm×vš— : 
nya )1()( +    Gi we —̄…wZ‡Z )1( +n  msL¨K c` Av‡Q| A_©vr NvZ ev kw³i †P‡q c`msL¨v GKwU †ewk| 

yb    )(  Gi NvZ 0  (k~b¨) †_‡K ïi“ n‡q n   .,,.........3,2,1  ch©š— e„w× †c‡q‡Q| A_©vr y  Gi NvZ µgvš̂‡q 

e„w× †c‡q n  ch©š— †cuŠ‡Q‡Q|| 
 

wØc`x mnM : Dc‡ii cÖ‡Z¨K wØc`x we¯—…wZ‡Z y  Gi wewfbœ Nv‡Zi mnM )( tCoefficien  †K wØc`x mnM ejv 

nq|    1 †K y Gi mnM we‡ePbv Ki‡Z n‡e| Dc‡ii we¯—…wZi mnM¸‡jv‡K mvRv‡j Avgiv cvB, 
 

5
4
3
2
1
0

=
=
=
=
=
=

n
n
n
n
n
n

 

15101051
14641

1331
121

11
1

                                 

                            

                     

              

        

 

 
j¶ Ki‡j †`Le mnM¸‡jv GKwU wÎfy‡Ri AvKvi aviY K‡i‡Q| wØc`x we¯—…wZi mnM wbY©‡qi GKwU †KŠkj 

'' PascalBlaise  cÖ_g e¨envi K‡ib| ZvB GB wÎfyR‡K c¨vm‡K‡ji wÎfyR )'( TrianglesPascal   ejv 

nq| c¨vm‡K‡ji wÎfy‡Ri mvnv‡h¨ Avgiv mn‡RB wØc`x ivwki we¯—…wZ‡Z mnMmg~n wbY©q Ki‡Z cvwi| 
 

c¨vm‡K‡ji wÎfy‡Ri e¨envi 
c¨vm‡K‡ji wÎfyR †_‡K Avgiv †`L‡Z cvB Gi evg I Wvb w`‡K Av‡Q '1'   |  wÎfy‡Ri gvSLv‡bi 
msL¨v¸‡jvi cÖ‡Z¨KwU wVK Dc‡ii `yBwU msL¨vi †hvMdj| 
wb‡gœi D`vniYwU j¶ Ki‡j welqwU Lye mn‡RB eySv hv‡e| 
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Abykxjbx 10⋅2 
1| i 8c 0   =   8c8   

 ii ( r
n ) = r

rnnnn )1)......(2)(1( +−−−  

 iii (1+x)n Gi we —̄…wZ‡Z wØZxq c`wU   

  = 2

2!
)1( xnn −  

 wb‡Pi †KvbwU mwVK ? 
 K. i I ii  L. ii  I iii  
 M. i I iii N. i, ii I iii 
2| (a+x)n-Gi we —̄…wZ‡Z (n+1) msL¨K c` i‡q‡Q| GLv‡b n GKwU 
 K. AFYvZ¥K ivwk L. abvZ¥K ivwk 
 M. FYvZ¥K ivwk N. fMœvsk 
3| (x+y)5-Gi we¯—…wZ‡Z wØc`x mnM¸wj n‡jv : 
 K. 5, 10, 10, 5 L. 1, 5, 10, 10, 5, 1 
 M. 10, 5, 5, 10 N. 1, 2, 3, 3, 2, 1 

4| (1-x) (1+
2
x )8 -Gi we —̄…wZ‡Z x Gi mnM 

 K. -1            L. 
2
1               M. 3  N. - 

2
1  

5| (x2+ )1
2x

4-Gi we¯—…wZ‡Z x gy³ c` KZ? 

 K. 4            L.  6            M. 8   N.  0 
6| (2-x) (1+ax)5 †K x2 ch©š— we¯—…Z Ki‡j hw` 2+9x+cx2 cvIqv hvq, Z‡e a I c Gi gvb 
 K. a = 1, c = 15 L. a = 5, c = 15 
 M. a = 15 c = 1 N. a = 1, c = o 
 

wb‡Pi Z‡_¨i Av‡jv‡K 7 I 8 bs cÖ‡kœi DËi `vI: 

 nc r   =  !)(!
!

rnr
n
−

 n‡j 

7| nc 0   =  KZ? 
 K. 0           L. 1               M. n  N. wbY©q Kiv hvq bv 
8| n = r = 100 n‡j nc r

Gi gvb 
 K. 0           L. 1               M. 100           N. 200 
 

9| (x+y)4 we¯—…wZi mnM¸wji mvRv‡j Avgiv cvB- 
K.   4   

 1 4 1  
1 5 5 1  
1 6 10 6 1  

L.   1   
 1 2 1  
1 3 3 1  
1 4 6 4 1  
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M.   2   
 2 3 2  
1 5  5  2 
2 7 10 7 2  

N.   6   
 6 12 6  
6 18 18 6  
6 24 36 24 6  

10| wb‡gœv³ cÖwZwU †¶‡Î we —̄…Z Ki : 

 )(a  52)2( x+   )(b
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2
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⎠
⎞
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11|  wb‡gœv³ we¯—…wZmg~‡ni cÖ_g PviwU c` wbY©q Ki| 
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12|  .........596
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1 2
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⎛ − xxrxp  n‡j, rp  Ges  Gi gvb wbY©q Ki| 

13| 
8

2
1 ⎟

⎠
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⎜
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⎛ +

x  Gi we —̄…wZi 3x  Gi mnM wbY©q Ki| 

14| x  Gi Nv‡Zi Ea¶©µg Abymv‡i 
8

4
2 ⎟

⎠
⎞

⎜
⎝
⎛ +

x  †K 3x  ch©š— we —̄…Z Ki| Dnvi mvnv‡h¨ 6)99751( ⋅  

Gi Avmbœ gvb Pvi `kwgK ’̄vb ch©š— wbY©q Ki| 
 
15| wØc`x  Dccv`¨ e¨envi K‡i 5)991( ⋅  Gi gvb Pvi `kwgK ’̄vb ch©š— wbY©q Ki| 

16| 
n
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⎛ +

4
11  Gi we¯—…wZi Z…Zxq c‡`i mnM PZz_© c‡`i mn‡Mi w`¸Y| n  Gi gvb wbY©q Ki| 

we¯—…wZi c`msL¨v I ga¨c` wbY©q Ki| 

17|  )(a  
7

3
⎟
⎠
⎞

⎜
⎝
⎛ −

xk  Gi we —̄…wZ‡Z 3k  Gi mnM 560  n‡j x  Gi gvb wbY©q Ki|  

 )(b  
6

2 ⎟
⎠
⎞

⎜
⎝
⎛ +

x
kx  Gi we —̄…wZ‡Z 3x  Gi mnM 160  n‡j k  Gi gvb wbY©q Ki| 

 m„Rbkxj cÖkœ  
18|  †`Iqv Av‡Q, 

 P = (a+bx)6       .....       (i) 
 Q = (b+ax)5       .....       (ii) 
 R = (a+x)n         .....       (iii) 
 K. (iii) Gi we¯—…wZwU †jL Ges m~ÎwU cÖ‡qvM K‡i (i) Gi we¯—…wZ wbY©q Ki| 
 L. hw` (i) Gi we¯—…wZi wØZxq I Z…Zxq c` h_vµ‡g (ii) Gi we¯—…wZi wØZxq I Z…Zxq c‡`i Abycv‡Zi 

mgvb nq Z‡e †`LvI †h, a:b = 5 : 2| DcwiD³ Dw³i ¯^c‡¶ GKwU D`vniY `vI|  
 M.  †`LvI †h, (ii) Gi we¯—…wZi †Rvo ¯’vbxq cig aª“eK¸wji †hvMdj we‡Rvo ¯’vbxq cig 

aª“eK¸wji †hvMd‡ji mgvb| Zzwg Ggb GKwU wØc`x ivwk D‡jL Ki, hvi †¶‡ÎI Dcwi -
D³ welqwU mZ¨ nq|
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GKv`k Aa¨vq 

¯’vbv¼ R¨vwgwZ 
 

we› ỳ, mij‡iLv I eµ‡iLvi exRMvwYwZK cÖKvk‡K R¨vwgwZi †h As‡k Aa¨qb Kiv nq, ZvB ’̄vbv¼ R¨vwgwZ 
bv‡g cwiwPZ| R¨vwgwZi GB Ask we‡klY R¨vwgwZ ( GeometryAnalytic  ) bv‡gI cwiwPZ| mgZ‡j we›`y 

cvZ‡bi gva¨‡g mij ev eµ‡iLv A_ev G‡`i Øviv ˆZwi R¨vwgwZK †¶Î h_v, wÎfzR, PZzf©yR, e„Ë BZ¨vw` wPÎ 
cÖKvk Kiv nq| mgZ‡j we›`y cvZ‡bi c×wZi m~Pbv K‡ib weL¨vZ divmx MwYZwe` Rene Descartes 
(†WKv‡Z© bv‡g cwiwPZ)| †WKv‡Z©i cÖewZ©Z R¨vwgwZi GB ¯’vbv¼ ( sCoordinate ) cÖ_v ZuviB bvgvbymv‡i 
Kv‡Z©mxq ¯’vbv¼ ( sCoordinateCartesian  ) bv‡g cwiwPZ| ’̄vbv¼ R¨vwgwZ I we‡klY R¨vwgwZ g~jZ 
KvZ©mxq ¯’vbv¼ wbf©i| ZvB †WKvZ©‡K we‡klY R¨vwgwZi cÖeZ©K ejv hvq|  
 

GB Aa¨v‡qi cÖ_g As‡k wk¶v_©x‡`i mgZ‡j Kv‡Z©mxq ¯’vbv‡¼i aviYv cÖ`v‡bi gva¨‡g `yBwU we› ỳi ga¨eZ©x 
`~iZ¡ wbY©‡qi †KŠkj Av‡jvPbv Kiv n‡e| wØZxq As‡k mij‡iLvi gva¨‡g m„ó †h‡Kv‡bv wÎfzR I PZzf©y‡Ri 
†¶Îdj wbY©‡qi c×wZ Av‡jvPbv Kiv n‡e Ges Z…Zxq As‡k mij‡iLvi Xvj wbY©q Ges `yBwU we›`yi ms‡hv‡M 
mij‡iLvi mijxKiY wbY©‡qi †KŠkj e¨vL¨v Kiv n‡e| eµ‡iLv Øviv m„ó †Kvb R¨vwgwZK wPÎ ev mgxKi‡Yi 
Av‡jvPbv GLv‡b Kiv n‡e bv| D”PZi †kÖwY‡Z G msµvš— wel` Av‡jvPbv Kiv n‡e| 
 

Aa¨vq †k‡l wk¶v_©xiv − 
 mgZ‡j Kv‡Z©mxq ¯’vbv‡¼i aviYv e¨vL¨v Ki‡Z cvi‡e| 

 `yBwU we› ỳi ga¨eZ©x `~iZ¡ wbY©q Ki‡Z cvi‡e| 

 mij‡iLvi Xv‡ji aviYv e¨vL¨v Ki‡Z cvi‡e| 

 mij‡iLvi mgxKiY wbY©q Ki‡Z cvi‡e| 

 evûi ˆ`N©̈  wbY©‡qi gva¨‡g wÎfzR I PZzf©y‡Ri †¶Îdj wbY©q Ki‡Z cvi‡e| 

 we› ỳcvZ‡bi gva¨‡g wÎfzR I PZzf©yR msµvš— R¨vwgwZK wPÎ A¼b Ki‡Z cvi‡e| 

 mij‡iLvi mgxKiY †jLwP‡Î Dc¯’vcb Ki‡Z cvi‡e| 
 

11⋅1 AvqZvKvi Kv‡Z©mxq ¯’vbv¼ (Rectangular Cartesian Coordinates )   
mgZ‡ji aviYv c~e©eZ©x †kÖwY‡Z †`Iqv n‡q‡Q| GKwU †Uwe‡ji DcwifvM, N‡ii †g‡S, eB-Gi DcwifvM 
Ggb wK †h KvM‡Ri Dci †jLv nq G‡`i cÖ‡Z¨‡KB mgZj| GKwU dzUe‡ji DcwifvM ev GKwU †evZ‡ji 
DcwifvM n‡jv eµZj| GB As‡k mgZ‡j Aew ’̄Z †Kv‡bv we›`yi mwVK Ae ’̄vb wbY©‡qi †KŠkj Av‡jvPbv Kiv 
n‡e| mgZ‡j Aew¯’Z †Kv‡bv wbw`©ó we› ỳi mwVK Ae¯’vb wbY©‡qi Rb¨ H mgZ‡j Aw¼Z `yBwU ci¯úi‡Q`x 
mij‡iLv n‡Z wbw`©ó we› ỳi `~iZ¡ Rvbv cÖ‡qvRb| Gi KviY wn‡m‡e ejv hvq ci¯úi‡Q`x `yBwU mij‡iLv n‡Z 
†Kv‡bv wbw`©ó `~i‡Z¡ †KejgvÎ GKwU we›`yB _vK‡Z   cv‡i| 
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†Kv‡bv mgZ‡j ci¯úi mg‡Kv‡Y †Q` K‡i Giƒc `yBwU mij‡iLv YYOXXO ′′     Ges  AuvK‡j XXO ′  †K 
x A¶ YYOaxisx ′−   ),(  †K y A¶ )( axis

M

y −  Ges †Q` we›`y ÕÔO  †K g~jwe›`y )(Origin  ejv nq| 

 
 
 
 
 
 
 
 
 

wPÎ 11.1 
 

GLb a‡i wbB A¶Ø‡qi mgZ‡j †h‡Kv‡bv we›`y P | D³ P  we›`y †_‡K XXO ′  A_©vr, x A¶ Ges YYO ′  
A_©vr y A‡¶i Dci j¤̂ h_vµ‡g PM  Ges PN | Zvn‡j y -A¶ n‡Z P  we›`y `~iZ¡ 

xOMNP ===  †K P  we› ỳi fyR ( abscissa ) ev x  ’̄vbv¼ ( coordinatex − ) e‡j| Avevi x A¶ 
n‡Z P  we› ỳi `~iZ¡ yONMP ===  †K P  we›`yi †KvwU (Ordinate ) ev y  ’̄vbv¼ 

)( coordinatey −  ejv nq| fyR I †KvwU‡K GK mv‡_ ¯’vbv¼ ejv nq| myZivs wP‡Î P  we›`yi ’̄vbv¼ ej‡Z 

y A¶ I x A¶ n‡Z P  we› ỳi j¤̂ `~iZ¡ †evSvq Ges Zv‡`i‡K yx   I  Øviv wb‡`©k K‡i P  we› ỳi ’̄vbv¼ 

),( yxP  cÖZxK Øviv cÖKvk Kiv nq| 
 

we› ỳi ’̄vbv¼ m~PK ),( yx  GKwU µg‡Rvo eySvq hvi cÖ_gwU fyR I wØZxqwU †KvwU wb‡ ©̀k K‡i| ZvB ),( yx  

),( xy I  Øviv `yBwU wfbœ we›`y eySvq| myZivs ci¯úi mg‡Kv‡Y †Q` K‡i Giƒc GK‡Rvov A‡¶i mv‡c‡¶ 

†Kv‡bv we›`yi ¯’vbv¼‡K AvqZvKvi Kv‡Z©mxq ¯’vbv¼ ejv nq| we› ỳwU y A‡¶i Wv‡b _vK‡j fyR abvZ¥K I 

ev‡g _vK‡j fyR FYvZ¥K n‡e| Avevi we›`ywU x A‡¶i Dc‡i _vK‡j †KvwU abvZ¥K Ges bx‡P _vK‡j †KvwU 
FYvZ¥K n‡e| x A‡¶i Dci †KvwU k~b¨ Ges y A‡¶i Dci fyR k~b¨ n‡e| 
 

myZivs †Kv‡bv we›`yi fyR I †KvwU h_vµ‡g OYOX     I  eivei ev Zv‡`i mgvš—ivj w`‡K _vK‡e| GKBfv‡e 

FYvZ¥K fyR ev †KvwU YOXO ′′     I eivei hv Zv‡`i mgvš—ivj w`‡K _vK‡e| 
 

Kv‡Z©mxq ¯’vbv‡¼i A¶Øq Øviv mgZj OXYYOXXYOXOY ′′′′       ,,,  GB PviwU fv‡M wef³ nq| G‡`i 

cÖ‡Z¨KwU‡K PZzf©vM (Quadrant) ejv nq| 
 

XOY  PZzf©vM‡K cÖ_g aiv nq Ges Nwoi KuvUvi AveZ©‡bi wecixZ w`‡K ch©vqµ‡g wØZxq, Z…Zxq I PZz_© 
PZzf©vM aiv nq| †Kv‡bv we› ỳi ’̄vbv‡¼i wPý Abymv‡i we›`yi Ae¯’vb wewfbœ PZzf©v‡M _v‡K| 
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wPÎ 11.2 

11⋅2  ̀ yBwU we›`yi ga¨eZ©x `~iZ¡ (Distance between two Points) 
g‡b Kwi, ),(),( 2211 yxQyxP     Ges  GKwU mgZ‡j Aew ’̄Z `yBwU wfbœ we›`y| QP     I  we›`y †_‡K x -

A‡¶i Dci j¤̂ QNPM     I  AuvwK| Avevi P  we›`y †_‡K QN  Gi Dci j¤̂ PR  AuvwK| 

 
GLb P  we›`y fyR = 1xOM =                       

Ges P  we›`yi †KvwU = 1yMP =  

Q  we› ỳi fyR = 2xON =  I †KvwU 2yNQ =  

∴  wPÎ n‡Z Avgiv cvB − 

12

12

yyMPNQNRNQQR
xxOMONMNPR

−=−=−=
−=−==

 

 

A¼b Abymv‡i, PQR  GKwU mg‡KvYx wÎfyR Ges PQ  wÎfy‡Ri  

AwZfyR| ZvB cx_v‡Mviv‡mi Dccv`¨ Abyhvqx 

     222 QRPRPQ +=  

 ev 22 QRPRPQ +±=   

2
12

2
12 )()( yyxxPQ −+−±=∴   

 ∴ P  we› ỳ n‡Z Q  we› ỳi `~iZ¡ 

 2
12

2
12 )()( yyxxPQ −+−=  

†h‡nZz `~iZ¡ memgq AFYvZ¥K nq †m‡nZz FYvZ¥K gvb cwinvi Kiv n‡q‡Q| 
Avevi Q  we› ỳ n‡Z P  we›`yi `~iZ¡ GKB wbq‡g  

 2
21

2
21 )()( yyxxQP −+−=     
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       2

12

2
22

)()( yyxx −+−=   

∴  .QPPQ =  
P  we› ỳ n‡Z Q  we›`y ev Q  we› ỳ n‡Z P  we›`yi `~iZ¡ mgvb| 

A_©vr, .)()( 2
12

2
12 QPyyxxPQ =−+−=  

 
Abywm×vš— : g~jwe›`y ( 00, ) n‡Z mgZ‡j Aew¯’Z †h †Kvb we›`y ),( yxP  Gi `~iZ¡ 

 22 )0()0( −+−= yxPQ  

       22 yx +=  
 

D`vniY 1| ),(    , Ges 2211 )(  we›`y `yBwU GKwU mgZ‡j wPwýZ Ki| 

G‡`i ga¨eZ©x `~iZ¡ wbY©q Ki| 
awi, )2,2(1,1(       Ges QP )  cÖ`Ë we›`yØq| 
wP‡Î, xy mgZ‡j we› ỳØq‡K wPwýZ Kiv n‡jv| 

we›`yØ‡qi ga¨eZ©x `~iZ¡ 2
12

2
12 )()( yyxxPQ −+−=  

 22 )12()12( −+−=  

21111 22 =+=+=  GKK|

 GKK|

 GKK|

 GKK|

 GKK|

 GKK|

 GKK|

 wPÎ 11.4  
 
D`vniY 2| g~jwe›`y )00  ,(O  Ges Aci `yBwU we› ỳ )3,0(0,3(    I   QP )  mgZ‡j wPwýZ Ki| cÖ‡Z¨‡Ki 

ga¨eZ©x `~iZ¡ wbY©q Ki| wZbwU we› ỳ †hvM Ki‡j †h R¨vwgwZK wPÎ AswKZ nq Zvi bvg Kx Ges †Kb ? 
 

mgvavb :  )3,0(0,3(),0,0(    I    QPO ) we› ỳ wZbwUi Ae ’̄vb xy  mgZ‡j †`Lv‡bv n‡jv : 

`~iZ¡ 03 2+=OP 3303 222 ===

=

+  

`~iZ¡ 3330 222 ==+=OQ  

`~iZ¡ 22 )3()

)

3(

(

−+−= OOPQ  

   9922 +=+= yy  

 .239218 =⋅==      

wPÎ 11.5
 
 

R¨vwgwZK wPÎwUi bvg mgwØevû wÎfyR KviY Gi `yB evû OQOP     Ges  Gi ~̀iZ¡ mgvb| 

D`vniY 3| GKwU wÎfy‡Ri wZbwU kxl©we›`y h_vµ‡g )4,3(0,7(),0,2(    I      CBA ) | mgZ‡j G‡`i Ae ’̄vb 

†`LvI Ges wÎfyRwU A¼b Ki| wÎfyRwU cwimxgv cuvP `kwgK ¯’vb ch©š — wbY©q Ki| 

− 00 2)( −

00 2+)( − 03 2)( −
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mgvavb : xy  mgZ‡j )4,3(0,7(),0,2(    I      CBA )  Gi Ae ’̄vb †`Lv‡bv n‡jv : 

 
 

 
 
 
 
 
 
ABC  wÎfy‡Ri wPÎ 11.6

AB  evûi ˆ`N©¨ 55)00()27)( 222 ==−+−=c  GKK  

BC  evûi ˆ`N©¨ 2416164)4()04()73)( 2222 =+=+−=−+−=a  GKK 

AC  evûi ˆ`N©¨ 1741)04()23)( 2222 =+=−+−=b  GKK 
∴ wÎfyRwUi cwimxgv 

(

(

(

ACBCAB ++= evûÎ‡qi ˆ`‡N©¨i mgwó 
= )( cba ++  

(cÖvq) GKK
 GKK

   
   )

7799614
17245(

⋅=
++=  

D`vniY 4| †`LvI †h, ) ,(  Ges   ,(  , ,(  ), ,( 38763210 ))−−  we› ỳ¸‡jv GKwU AvqZ‡¶‡Îi PviwU 
kxl©we›`y| 
 

g‡b Kwi, )3,8(7,6(,3,2(),1,0(    Ges         DCBA ))−−  cÖ`Ë we›`ymg~n| xy  mgZ‡j G‡`i Ae ’̄vb †`Lv‡bv 
n‡jv : 
 
 
 
 
 
 
 
 
 
 

wPÎ 11.7 
 

AB  evûi ˆ`N©¨ =  |GKK  5220164)4()2()}1(3{)02( 2222 ==+=+−=−−+−−  

CD  evûi ˆ`N©¨ =  |GKK  5220164)73()68( 22 ==+=−+−  
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∴  AB  evûi ˆ`N©¨ = CD  evûi ˆ`N©¨ 

Avevi,  

AD  evûi ˆ`N©¨ =  |GKK  548048))1(3()08( 2222 ==+=−−+−  

BC  evûi ˆ`N©¨ =  |GKK  548048)37()}2(6{ 2222 ==+=−+−−  
∴  AD  evûi ˆ`N©¨ = BC  evûi ˆ`N©¨ 
∴  wecixZ evû¸‡jvi ˆ`N©¨ mgvb| 
myZivs ejv hvq, ABCD  GKwU mvgvš—wiK ev AvqZ‡¶Î| 

BD  K‡Y©i ˆ`N©¨ =  |GKK  101002)0(2)10()33())2(8( 22 ==+=−+−−  

GLb, ( ) ( )      ,  , 80542052100
22222 ===== ADABBD  

 1008020222 =+=+=∴ ADABBD         

 222 ADABBD        +=∴  
∴  cx_v‡Mviv‡mi Dccv`¨ Abyhvqx ABC  GKwU mg‡KvYx wÎfyR Ges BAD∠  mg‡KvY| 

myZivs G Øviv cÖgvwYZ n‡jv †h, ABCD  GKwU AvqZ‡¶Î| 

D`vniY 5| †`LvI †h, ) ,(  I   ,(  ), ,( 330033 )−−  we› ỳ wZbwU Øviv †Kvb wÎfyR ˆZwi Kiv hvq bv| 

mgvavb : 
awi, ) ,(  I   ,(  ), ,( 330033 CBA )−−  cÖ`Ë we›`ymg~n| xy  mgZ‡j Zv‡`i Ae¯’vb †`Lv‡bv n‡jv : 
 

Avgiv Rvwb, †h‡Kv‡bv wÎfy‡Ri `yB evûi mgwó Z…Zxq evû A‡c¶v eo| a‡i wbB ABC  GKwU wÎfyR I 
ACBCAB   I    ,  Gi wZbwU evû| 

GLb, AB  evûi ˆ`N©¨ = 231833)}3(0{)}3(0{ 2222 ==+=−−+−−  GKK 

BC  evûi ˆ`N©¨ = 2318)03()03( 22 ==−+−  GKK 

AC  evûi ˆ`N©¨ = 2672)33()33( 22 ==+++  GKK 

†`Lv hv‡”Q, ACBCAB ==+=+ 262323  
A_©vr `yB evûi mgwó Z…Zxq evûi mgvb|                                               wPÎ 11.8 

∴  we›`y wZbwU GKB mij‡iLvq Ae ’̄vb K‡i Ges G‡`i Øviv †Kv‡bv wÎfyR MVb m¤¢e bq| 



231D”PZi MwYZ

Abykxjbx 11⋅1 
 

1| cÖwZ‡¶‡Î cÖ`Ë we›`ymg~‡ni ga¨eZ©x `~iZ¡ wbY©q Ki| 

 )(i  ) ,(  I  ) ,( 6432  )(ii  ) ,(  I  ) ,( 3773 −−   )(iii  ) ,(  I  ) ,( abba  

 )(iv  )cos,sin()0,0( θθ    I    )(v  ⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛ −− 2,

2
11,

2
3

   I    

 

2| GKwU wÎfy‡Ri kxl©Îq h_vµ‡g ) ,(  I   ,(  ), ,( 334442 CBA )−− | wÎfyRwU A¼b Ki Ges †`LvI 

†h, GwU GKwU mgwØevû wÎfyR| 
 

3| ) ,(  I   ,(  ), ,( 121152 CBA )−  GKwU wÎfy‡Ri kxl©Îq| wÎfyRwU AuvK I †`LvI †h GwU GKwU 

mg‡KvYx wÎfyR| 

4| )1,5(5,3(),2,1( −−    I      CBA )  we›`yÎq Øviv wÎfyR MVb Kiv hvq wKbv hvPvB Ki| 
 

5| g~jwe›`y †_‡K ) ,(  I   ,( k555 )−  we›`yØq mg`~ieZ©x n‡j k  Gi gvb wbY©q Ki| 

 6| †`LvI †h, )32,32(2,2(),2,2(          Ges −−− CBA )  GKwU mgevû wÎfy‡Ri kxl©we›`y| Gi 

cwimxgv wZb `kwgK ’̄vb ch©š— wbY©q Ki|     
 

7| †`LvI †h, )5,5(5,5(,0,5(),0,5(    I         −− DCBA ))  GKwU eM©‡¶‡Îi PviwU kxl©we›`y| 
 

8| )2,1(7,6(,4,5(),1,2(    Ges         −−− DCBA ))  Øviv MwVZ PZzf©yRwU mvgvš—wiK bv AvqZ‡¶Î Zv 

wbY©q Ki| 
 

9| )) 5,3(,6,7(),5,10(        −CBA  we› ỳ¸‡jvi g‡a¨ †KvbwU )  ,( 23 −P  Gi me‡P‡q wbKUeZ©x I †KvbwU 

me‡P‡q `~ieZ©x|   
 

10| ) ,( yxP  we›`y †_‡K y -A‡¶i `~iZ¡ Ges ) ,( 23Q  we›`yi `~iZ¡ mgvb| cÖgvY Ki †h,  

 .013642 =+−− xyy   
 

11⋅3  wÎfyR‡¶‡Îi †¶Îdj )( TrianglesofArea    

Avgiv Rvwb wZbwU wfbœ we›`y GKB mij‡iLvq Ae¯’vb bv Ki‡j H wZbwU we› ỳ‡K mij‡iLv Øviv †hvM Ki‡j 
GKwU wÎfyR‡¶Î cvIqv hvq| D³ wÎfyR‡¶ÎwU evû‡f‡` Ges †KvY‡f‡` wfbœ wfbœ n‡Z cv‡i| GB As‡k 
Avgiv GKwU gvÎ m~‡Îi mvnv‡h¨ †h‡Kv‡bv wÎfy‡Ri evûi ˆ`N©¨ wbY©‡qi gva¨‡g wÎfyRwUi †¶Îdj wbY©q Ki‡Z 
m¶g ne| GKB m~‡Îi mvnv‡h¨ †h‡Kv‡bv PZzf©yR‡K `yBwU wÎfyR †¶‡Î wef³ K‡i PZzf©yR †¶‡Îi †¶Îdj 
wbY©q KivI m¤¢e n‡e| G‡¶‡Î Avgiv wÎfyR †¶ÎwUi cwimxgv (evû¸‡jvi ˆ`‡N©¨i mgwó) Ges evûi ˆ`‡N©¨i  
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gva¨‡g †¶Îdj wbY©q Kie| †h‡Kv‡bv  wÎfyR AvK…wZ ev †KvYvK…wÎi Rwgi †¶Îdj wbY©‡qi GB c×wZ A_©vr 
evûi ˆ`‡N©¨i gva¨‡g †¶Îdj wbY©q AZ¨š— ¸i“Z¡c~Y©| A_©vr Rwgi †¶Îdj wbY©‡q GwU LyeB Kvh©Ki| KviY 
wn‡m‡e ejv hvq wÎ‡KvYvKvi hv †PŠKvbvKvi Rwgi kxl©we›`y̧ ‡jvi ’̄vbvsK Rvbv bvB ev m¤¢e bq wKš‘ hw` 
¯’vbvsK Rvbv _v‡K Zvn‡j Avgiv AviI mn‡R †¶Îdj wbY©‡q m¶g ne| GB As‡k Avgiv `yBwU c×wZi 
gva¨‡g wÎfyR ev eûfy‡Ri †¶Îdj wbY©q Kie| 
 

c×wZ 1 :  
†¶Îdj wbY©‡qi m~Î : cv‡k¦©i wP‡Î ABC GKwU wÎf~R †`Lv‡bv n‡q‡Q| ) ,( I  ,( ), ,( 332211 yxCyxByxA )

 wZbwU wfbœ we› ỳ Ges CABCAB   I    ,  wÎf~‡Ri wZbwU evû| ~̀iZ¡ wbY©‡qi m~‡Îi mvnv‡h¨ mn‡RB 

CABCAB   I    ,  evûi ˆ`N©¨ wbY©q m¤¢e| †hgb : 

AB  evûi ˆ`N©¨  ''c  a‡i  =c  2
21

2
21 )()( yyxx −+−  GKK 

BC  evûi ˆ`N©¨  '' a  a‡i  =a  2
32

2
32 )()( yyxx −+−  GKK 

 AC  evûi ˆ`N©¨  ''b  a‡i  =b  2
31

2
31 )()( yyxx −+−  GKK 

 

GLb wÎf~RwUi cwimxgv  '2' s  a‡if 
 cbas ++=2  [cwimxgv = evû wZbwU ˆ`‡N©¨i mgwó] 

A_©vr ) cbas ++= (
2
1  GKK 

GLv‡b s  n‡jv wÎfz‡Ri cwimxgvi A‡a©K| 
wPÎ 11.9

Avgiv ''s  Ges cba ,,  Gi mvnv‡h¨ mn‡RB †h‡Kv‡bv wÎfy‡Ri †¶Îdj wbY©q Ki‡Z cvwi| 
 

wÎfzR †¶‡Îi †¶Îdj wbY‡qi m~Î :  
wÎf~R ABC  Gi AB  evûi ˆ`N©¨ BCc ,''  evûi ˆ`N©¨ '' a  Ges CA  evûi ˆ`N©¨ ''b  Ges cwimxgv '2' s  

n‡j ABC∆  Gi †¶Îdj ))()(( csbsass −−−  eM© GKK| [gva¨wgK ¯—‡i MwYZ R¨vwgwZ Gi cwiwgwZ 

As‡k cÖgvY †`Iqv Av‡Q| wk¶v_©xiv cÖgvYwU †`‡L wb‡e|] 
 

wb‡gœv³ D`vniYmg~‡ni gva¨‡g m~ÎwUi e¨envi mn‡RB eySv hv‡e|  
 

j¶Yxq : wewfbœ wÎfy‡Ri †¶Îdj wbY©‡qi wewfbœ m~Î i‡q‡Q, wKš‘ GKwU gvÎ m~‡Îi mvnv‡h¨ Avgiv GLv‡b 
†h‡Kv‡bv wÎfy‡Ri †¶Îdj wbY©‡q m¶g ne| 
 

D`vniY 1| )1,2()1,1(),5,2(    Ges      CBA −  GKwU wÎfy‡Ri wZbwU kxl©we›`y| wÎfyRwUi GKwU †gvUvgywU wPÎ 

AuvK Ges cwimxgv I evûi ˆ`‡N©¨i gva¨‡g †¶Îdj wbY©q Ki| wÎfyRwU †Kvb ai‡bi wÎfyR wPÎ †`‡L Av›`vR 
Ki Ges Zvi ¯̂c‡¶ hyw³ `vI| 
 

mgvavb : cv‡ki wP‡Î wÎfyRwU †`Lv‡bv n‡jv :  
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AB  evûi ˆ`N©¨,  =c  GKK  )( )( 516921 22 51 =+=−− −+  

BC  evûi ˆ`N©¨,  =a  GKK  309)11()12( 22 =+=−++  

AC  evûi ˆ`N©¨,  =b  GKK  4160)51()22( 22 =+=−+−  

GKK    6
2

12)435(
2
1)(

2
1

==++=++= cbas  

∴ †&¶Îdj = ))()(( csbsass −−−  

 

 

))()((

6

2316

4636566

=

⋅⋅⋅=

−−−=

 

wPÎ 11.10 

wPÎ †`‡L Avgiv eyS‡Z cvwi GwU GKwU mg‡KvYx wÎfyR| 
cx_v‡Mviv‡mi Dccv‡`¨i mvnv‡h¨ GwU mn‡RB cÖgvY Kiv hvq 

     
93

255
222

222

===

===

aBC
cAB  

     164222 === bCA  

2516925 222 =+=+==∴ CABCAB    
ABC   ∴ GKwU mg‡KvYx wÎfzR| AB AwZfyR I ACB∠ mg‡KvY|  

 

D`vniY 2| ) ,() ,(  ,   Ges  ) ,( 334442 CBA −−  GKwU wÎfy‡Ri wZbwU kxl©| wÎfyRwU AuvK Ges evûi 
ˆ`N©¨ wbY©‡qi gva¨‡g Gi †¶Îdj wbY©q Ki| wPÎ †`‡L wÎfyRwUi GKwU bvg `vI Ges Gi ¯̂c‡¶ hyw³ 
†`LvI| 
 

mgvavb : ABC  wÎfyRwUi wPÎ AuvKv n‡jv : 

 GKK

 GKK

 GKK

  

  

  

2550491)34()32(

2550149)43())4(3(

101006436)}4(4{)24(

22

22

22

==+=−−+−==

==+=−+−−==

==+=−−+−−==

bCA
aBC
cAB

  

 
 
 
 
 
 

 
 

wPÎ 11.11

eM© GKK 

eM© GKK 

eM© GKK 
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GLb, GKK    25521010(
2
1)252510(

2
1)(

2
1

+=+=++=++= cbas  

∴ †¶Îdj = ))()(( csbsass −−−   

)25255()25)255)(10255)(255( −+−+−++=  eM© GKK 

55)525()255( ⋅⋅−+=  eM© GKK 

)525)(525(5 −+= eM© GKK 

 255255055)25(5 22 =−=−=  eM© GKK 

 2555 =⋅=  eM© GKK 
 

cÖ`Ë wÎfyRwU GKwU mgwØevû wÎfyR| †Kbbv 25== CABC  GKK| A_©vr, wÎfyRwUi `yBU evû mgvb| 

Avevi,  1001022 ==AB  

 1005050)25()25( 2222 =+=+=+CABC  

∴   222 CABCAB +=  

∴ GwU GKwU mg‡KvYx wÎfyR| 

A_©vr ABC∆ GKwU mg‡KvYx I mgwØevû wÎfzR|  
 

D`vniY 3| GKwU wÎfy‡Ri kxl©Îq h_vµ‡g ) ,() ,(  ,   Ges  ) ,( 410502 CBA −  cÖ‡Z¨KwU evûi ˆ`N©¨ wbY©q 

Ki Ges wÎfyRwUi †¶Îdj wbY©q Ki| wÎfyRwU Kx ai‡Yi Abygvb Ki Ges ¯̂c‡¶ hyw³ `vI| 
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mgvavb : wÎfyRwUi (wPÎ : 11.12) wPÎ †`Lv‡bv n‡jv :  

 GKK

 GKK

 GKK

  

  

  

5169)40()12(

241616)04()51(

749))00())2(5(

22

22

22

=+=−+−−==

=+=−+−==

==−+−−==

bCA

aBC

cAB

  

GKK    226)2412(
2
1)5247(

2
1)(

2
1

+=+=++=++= cbaS  

∴†¶Îdj = ))()(( csbsass −−−   

 )5226)()24)226)(7226)(226( −+−+−++=  eM© GKK 

 )122)(226)(122()226( +−−+=  eM© GKK 

 )122)(122)(226)(226( −+−+=  eM© GKK 

  14728)1)22)(()22()6( 2222 =⋅=−−=  eM© GKK 
 

cÖ`Ë wÎfyRwU GKwU welgevû wÎfyR| KviY Gi †Kv‡bv evûB Aci †Kvb evûi mgvb bq| 
 

j¶Yxq : †h wZbwU wÎfyR‡¶‡Îi †¶Îdj wbY©q Kiv n‡jv Zvi 1gwU mg‡KvYx, 2qwU mgwØevû I Z…ZxqwU 
welgevû wÎfyR| GKwU gvÎ m~‡Îi mvnv‡h¨ cÖ‡Z¨KwU wÎfy‡Ri †¶Îdj wbY©q m¤¢e n‡q‡Q| Ab¨ †h‡Kv‡bv 
wÎfy‡Ri †¶‡ÎI wVK GKBfv‡e †¶Îdj wbY©q Kiv m¤¢e n‡e| Abykxjbx‡Z G iKg AviI K‡qKwU wÎfy‡Ri 
†¶Îdj msµvš— mgm¨v _vK‡e| 
G ch©v‡q Avgiv PZzf©yR †¶‡Îi †¶Îdj GKB m~Î e¨envi K‡i wbY©‡qi †KŠkj Av‡jvPbv Kie| 
 

D`vniY 1| GKwU PZzf©y‡Ri 4wU kxl© h_vµ‡g ) ,() ,(  ), ,(  ,   Ges  ) ,( 10011001 −− DCBA | PZzf©yRwUi 
wPÎ AuvK Ges †h‡Kv‡bv `yB evû I K‡Y©i ˆ`N©¨ wbY©‡qi gva¨‡g Gi †¶Îdj wbY©q Ki| 
 

mgvavb : cv‡k¦©i wP‡Î we›`y cvZ‡bi gva¨‡g ABCD  PZzf©yRwU †`Lv‡bv n‡jv| DACDBCAB   Ges    ,  ,  
PZzf©yRwUi PviwU evû Ges BDAC   I   PZzf©yRwUi `yBwU KY©| 

 GKKevû     2)10()01(
22 =−+−== cAB  
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 GKKevû     211))01()10( 2222 =+=−++== aBC  

KY© GKK   22)00()11( 222 ==−++== bAC  

42 =∴ AC        

GKKevû     2)10()01(
22 =−+−−==CD  c  

 GKKevû          2)01()10(
22 =−−+−=DA  

†`Lv hv‡”Q, 2==== DACDBCAB  GKK 

∴ PZzf©yRwU GKwU eM© ev i¤^m| 

GLb, 422)2()2( 22222 =+=+=+= BCABAC   

∴  PZzf©yRwU GKwU eM©‡¶Î| 

∴  PZzf©yR ABCD  Gi †¶Îdj= ×2  wÎfyR ABC Gi †¶Îdj| 

GLb wÎfyR ABC  Gi cwimxgv, 2222222 +=++=++= BCABABs  KK 

21)222(
2
1

+=+=  s  GKK| 

∴  wÎfyR ABC Gi †¶Îdj = ))()(( csbsass −−−

)221)(221)(221)(21( −+−+−++=  eM© GKK 

1)12(1)12( ⋅−⋅+=  eM© GKK 

22 1)2( −=  eM© GKK 

12 −=  eM© GKK 
1=  eM© GKK 

∴ PZzf©yR‡¶Î ABCD Gi †¶Îdj 12×=  eM© GKK 
= 2  eM© GKK| 

gš—e¨ : e‡M©i evûi ˆ`N©¨‡K eM© K‡iI †¶Îdj cvIqv hvq| AvqZ Gi ˆ`N©¨ I cÖ¯’ ¸Y K‡iI †¶Îdj cvIqv 
hvq| wKš‘ †h‡Kv‡bv PZzf©y‡Ri †¶Îdj wbY©q Kiv hvq bv| 
 

D`vniY 2| ) ,() ,(  ), ,(  ,   Ges  ) ,( 61331211 DCBA −−  Øviv MwVZ PZyf©yRwU A¼b K‡i Gi cªwZwU evû 

I GKwU K‡Y©i ˆ`N©¨ wbY©q Ki Ges PZzf©yRwUi †¶Îdj wbY©q Ki| 
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mgvavb : we›`y cvZ‡bi gva¨‡g xy -mgZ‡j ABCD  PZzf©yRwU †`Lv‡bv n‡jv :

ABCD  PZzf©yRwUi 

evû, 1323 22 =+== aAB  GKK 

evû, 1741 22 =+== bBC  GKK 

evû, 1332 22 =+== dCD  GKK 

evû, 2952 22 =+== eDA  GKK 

KY©,  22 )13()13( −++== cAC  GKK 

          2024 22 =+=  GKK 
wÎfyR ABC∆ G 2017132 ++=++= cbas  GKK 
 47241231460563200812 ⋅+⋅+⋅=⋅=  GKK 
                     10046 ⋅=⇒ s         GKK 

wÎfyR ABC  Gi †¶Îdj = ))()(( csbsass −−−  eM© GKK 

 62831977314948210046 ⋅×⋅×⋅×⋅=  eM© GKK 
 00049 ⋅=  eM© GKK 
 7=  eM© GKK 

ACD∆ G 2913202 ++=++= edcs  GKK 
  385256056347214 ⋅+⋅+⋅=  GKK 
  442913 ⋅=  GKK 

 ∴ 73126 ⋅=s  GKK| 
∴ ACD∆  Gi †¶Îdj = ))()(( csdsess −−−   

 34601125632591273126 ⋅×⋅×⋅×⋅=  eM© GKK 
 974463 ⋅=  eM© GKK 
 99837 ⋅=  eM© GKK 

∴ ABCD  PZyf©yR †¶‡Îi †¶Îdj )99870007( ⋅+⋅=  eM© GKK 
  = 99814 ⋅  eM© GKK  
  = 15 eM© GKK (cÖvq)| 
gš—e¨ : ABCD  PZzf©yRwU eM© ev AvqZ ev mvgvš—wiK ev i¤^m †Kv‡bvwUB bq| G ai‡bi welg AvKv‡ii Rwgi 
†¶Îdj wbY©‡q G c×wZ AZ¨š— Kvh©Ki| 
 

D`vniY 3| PviwU we›`yi ¯’vbv¼ h_vµ‡g )2,1()1,0(),0,3(),3,2( −−−    Ges         DCBA  

)(a  †`LvI †h, ABCD  GKwU i¤^m| 

)(b BDAC   I   Gi ˆ`N©¨ wbY©q Ki Ges ABCD  GKwU eM© wKbv hvPvB Ki 

)(c  wÎfyR‡¶‡Îi gva¨‡g PZzf©yRwUi †¶Îdj wbY©q Ki| 

mgvavb : ABCD PZzf©yRwU we›`y cvZ‡bi gva¨‡g wPÎ : 11.1.5 G †`Lv‡bv n‡jv : 
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wPÎ : 11.15

)(a   awi dcba ,,,  h_vµ‡g DACDBCAB   Ges    ,  ,  evûi ˆ`N©¨ Ges KY© eAC = I KY© .fBD =  

  GKK  1031)30()23( 2222 =+=++−=a

  GKK  1013)01()30( 2222 =+=−+−=b

  GKK  1031)12()01( 2222 =+=−−+−−=c

   GKK  1013)23()12( 2222 =+=+−++=d  

†h‡nZz 10==== dcba  GKK 

∴  ABCD GKwU i¤^m| 

KY©  20164)31()20( 22 =+=++−== eAC GKK 

Ges KY©  2024)02()31( 2222 =+=−−+−−== fBD  GKK 

∴ †`Lv hv‡”Q BDAC =  A_©vr, KY©Øq mgvb 

 ( ) 2020
22 ==AC  

 ( ) ( ) 2010101010
22

22 =+=+=+ BCAB  

 .222 BDABAC +=  
∴ cx_v‡Mviv‡mi Dccv`¨ Abyhvqx ABC∠  mg‡KvY| 

∴ PZzf©yRwU GKwU eM©| 

 PZzf©yR

 

∴  ABCD GKwU eM©| 
ABCD  Gi †¶Îdj ×2  wÎfyR ABC  Gi †¶Îdj 

GLv‡b ABC∆  Gi †¶‡Î  

 
2

201010
2

++
=

=

++
=

cbas  

510
2

52102
+=

+
=   GKK| 

∴ ABC∆  Gi †¶Îdj = ))()(( fsbsass −−−

 )20510)(10510)(10510)(510( −+−+−++=  eM© GKK 

 )510(55)510( −⋅⋅+=  eM© GKK 

 )510(5})5()10(5 22 −⋅=−{=  eM© GKK 

 555 =⋅=   eM© GKK 

∴ ABCD  e‡M©i †¶Îdj = 52×  eM© GKK = 10  eM© GKK| 

Zvn‡j,

3

2D
32A
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gš—e¨ : mnR c×wZ : ABCD  eM©wUi †¶Îdj 10)10( 2 =  eM© GKK| 
 

wÎfyR †¶‡Îi †¶Îdj wbY©q 
c×wZ 2 : kxl©we›`yi ¯’vbvs‡Ki mvnv‡h¨ †¶Îdj wbY©q :   
GB c×wZ‡Z GKwU wÎfy‡Ri wZbwU kxl©we›`yi ’̄vbvs‡Ki mvnv‡h¨ Lye mn‡RB wÎfyR‡¶‡Îi †¶Îdj wbY©q Kiv 
hvq| GKBfv‡e †h‡Kv‡bv eûf©y‡Ri kxl©we›`yi ’̄vbvsK Rvbv _vK‡jI eûfy©‡Ri †¶Îdj wbY©q m¤¢e| ev —̄e 
†¶‡Î GB c×wZ e¨envi Kiv m¤¢e nq bv| Gi KviY n‡jv Avgiv hw` GKwU Rwgi †¶Îdj wbY©q Ki‡Z PvB 
Ges RwgwU hw` wÎ‡KvYvKvi ev †PŠ‡KvYvKvi nq Zvn‡j GB c×wZ‡Z †¶Îdj wbY©q Kiv hv‡e bv| †h‡nZz 
†KŠwYK  we›`ymg~‡ni ¯’vbv¼ Avgv‡`i Rvbv bvB ev Rvbv m¤¢e bq| wKš‘ RwgwUi evûi ˆ`N©¨ Avgiv  mn‡RB 
†g‡c wb‡Z cvwi Ges 1 bs c×wZ‡Z †¶Îdj wbY©q Ki‡Z cvwi| ZvB Dfq c×wZ m¤ú‡K© wk¶v_©x‡`i aviYv 
_vKv cÖ‡qvRb| 2 bs c×wZi mvnv‡h¨ wÎfyR I eûfy‡Ri †¶Îdj wbY©‡qi †KŠkj D`vni‡Yi mvnv‡h¨ e¨vL¨v 
Kiv n‡jv : 
 

wÎfyR‡¶‡Îi †¶Îdj wbY©‡qi mvaviY m~Î : 
awi, ),( 11 yxA  , ),( 22 yxB   Ges ),( 33 yxC   wÎfyR ABC  Gi wZbwU kxl©we›`y| wPÎ 11.15 Gi Abyiƒc 

BA  ,  I C  we› ỳ Nwoi KuvUvi wecixZ w`‡K mvRv‡bv| 

 
 
 
 
 
 
 

        wPÎ : 11.16
 

wPÎ †_‡K Avgiv cvB, 
eûfyR ABCDF  Gi †¶Îdj = wÎfyR‡¶Î ABC  Gi †¶Îdj + UªvwcwRqvg‡¶Î ACDF  Gi †¶Îdj 

= UªvwcwRqvg‡¶Î ABEF

F

 Gi †¶Îdj + UªvwcwRqvg‡¶Î BCDE  Gi †¶Îdj 
myZivs Avgiv cvB, 
wÎfyR‡¶Î ABC  Gi †¶Îdj = UªvwcwRqvg‡¶Î ABEF  Gi †¶Îdj + UªvwcwRqvg‡¶Î BCDE  Gi 
†¶Îdj − UªvwcwRqvg‡¶Î ACDF  Gi †¶Îdj| 
∴ wÎfyR‡¶Î ABC  Gi †¶Îdj  

= DFAFCDDEBECDEFAFBE ×+×−×+×+×+× )(
2
1)(

2
1)(

2
1  

 = ))((
2
1))((

2
1))((

2
1

311332232112 xxyyxxyyxxyy −+−−++−+  
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 = )(
2
1

31231212133221 yxyxyxyxyxyxyx −−−−++  

 = 
  

  

1321

1321

2
1

       y       y       yy

       x       x       xx
  eM© GKK 

†hLv‡b,  

 
  

  

1321

1321

       y       y      yy
       x       xxx        = )( 31231212133221 yxyxyxyxyxyxyx −−−−++  

 
†hLv‡b ¸Yd‡ji w`K  abvZ¥K wPý wn‡m‡e wb‡q cvIqv †M‡Q 133221 yxyxyx ++  Ges ¸Yd‡ji w`K 

 FYvZ¥K wPý wn‡m‡e wb‡q cvIqv †M‡Q 312312 yxyxyx −−−  

myZivs, ABC∆ Gi †&¶Îdj = 
2
1  

  

  

1321

1321

       y       y       yy

       x       x       xx
  

 
gš—e¨ : g‡b ivLv AZ¨š— ¸i“Z¡c~Y© †h G c×wZ‡Z †¶Îdj wbY©‡qi †¶‡Î we›`ymg~‡ni ¯’vbvsK        

 
  

  

1321

1321

       y       y       yy

       x       x       xx
 Aek¨B Nwoi KuvUvi wecixZ w`‡K wb‡Z n‡e| 

 
D`vniY 1| )3,2(  A , )6,5(  B  Ges )4,1(  −C  kxl©wewkó ABC  wÎfy‡Ri †¶Îdj wbY©q Ki| 
 

mgvavb : )3,2(  A , )6,5(  B  Ges )4,1(  −C  kxl© wZbwU‡K Nwoi KuvUvi wecixZ w`‡K †bIqv n‡jv| 

ABC∆  Gi †¶Îdj = 
                     

                    

3463

2152
2
1 −

  eM© GKK 

= )861532012(
2
1

−+−−+  eM© GKK 

 = )12(
2
1  eM© GKK 

 = 6  eM© GKK 
 
 
D`vniY 2| GKwU wÎfy‡Ri wZbwU kxl© )3,1(  A , )1,5(  B  Ges ),3( rC  | ABC∆  Gi †¶Îdj 4  eM© GKK 

n‡j Ô r Õ Gi m¤¢ve¨ gvbmg~n wbY©q Ki| 
 

mgvavb : )3,1(  A , )1,5(  B  Ges ),3( rC   kxl© wZbwU Nwoi KuvUvi wecixZ w`‡K we‡ePbv K‡i ABC∆  Gi 

†¶Îdj  

 = 
                    

                    

313

1351
2
1

r
 eM© GKK 

wPÎ : 11.17
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 = )r315951(
2
1

−−−++ r  eM© GKK 

 = )42()84(
2
1

−=− rr  eM© GKK 

cÖkœg‡Z, 4)42( ±=−r  

      A_©vr,  02 =r   ev, 8  

      ∴      0=r    ev, 4  
DËi : 0=r , 4 
 

PZzf©yR‡¶‡Îi †¶‡Îdj 
wPÎ 11.17 G ABCD  GKwU PZzf©yR| PZzf©yRwUi PviwU kxl© h_vµ‡g ),( 11 yxA  , ),( 22 yxB  , ),( 33 yxC   

Ges ),( 44 yxD   Ges DCBA ,,,  †K Nwoi KuvUvi wecixZ w`K Abymv‡i n‡q‡Q|  

 
 
 
 
 
 
 
 
 
 
 
 

GLb PZzf©yR‡¶Î ABCD  Gi †¶Îdj 
= wÎfyR‡¶Î ABC  Gi †¶Îdj + wÎfyR‡¶Î ACD Gi †¶Îdj 

 = 
2
1   

                 

                

1321

1321

yyyy

xxxx
 

2
1

+  
                 

                

1431

1431

yyyy

xxxx
  

 = )(
2
1

312312133221 xxyxyxyxyxyx −−−++   

     )(
2
1

413413144331 yxyxyxyxyxyx −−−+++   

 = )
2
1

4134231214443221 yxyxyxyxyxyxyxyx −−−−+++   

 = 
2
1  

                      

                      

14321

14321

yyyyy

xxxxx
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myZivs PZzf©yR‡¶Î ABCD  Gi †¶Îdj = 
2
1  

                      

                     

14321

14321

yyyyy

xxxxx
  

 

Abyiƒcfv‡e GKwU cÂfyR ABCDE  (wPÎ : 11.18)Gi kxl©we›`y¸‡jv hw` ),( 11 yxA  , ),( 22 yxB  , 

),( 33 yxC  , ),( 44 yxD   I ),( 55 yxE   nq Ges wP‡Îi gZ kxl©¸‡jv hw` Nwoi KuvUvi wecixZ w`‡K nq, Z‡e 

cÂfyR ABCDE  Gi †¶Îdj wZbwU wÎfyR †¶Î ABC , ACD  I ADE  Gi †¶Îd‡ji mgwói mgvb| 
 

wÎfyR‡¶Î I PZzf©yR‡¶‡Îi wVK Abyiƒcfv‡e cÂfyR‡¶Î ABCDE  Gi †¶Îdj 

 = 
2
1  

                           

                           

154321

154321

yyyyyy

xxxxxx
  

GKBfv‡e †h‡Kv‡bv eûfy‡Ri kxl©we›`ymg~‡ni ’̄vbvsK Rvbv _vK‡j mn‡RB Dc‡iv³ c×wZ‡Z †¶Îdj wbY©q 
Kiv hvq| 
 

 
 
 
 
 
 
 
 
 
 
 
 

KvR : PZyf©yR‡¶‡Îi †¶Îdj wbY©‡qi c×wZi mvnv‡h¨ cÂfyR I lofyR †¶‡Îi †¶Îdj wbY©‡qi m~Î 
cÖwZcv`b Ki| 

 

D`vniY 3| )4,1(  A , )3,4(  −B , )2,1( − C  Ges )0,4(  D  kxl©wewkó PZzf©yR‡¶Î ABCD  Gi †¶Îdj 

wbY©q Ki| 
mgvavb : we›`ymg~n‡K Nwoi KuvUvi wecixZ w`‡K wb‡q PZzf©yR‡¶Î ABCD  Gi †¶Îdj 

 = 
                          

                          

40234

14141
2
1

−

−
 eM© GKK 

 = )0831616083(
2
1

−+−++++  eM© GKK 

 = 24)48(
2
1

=  eM© GKK 

E 5 5
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Abykxjbx 11⋅2 
 

1|  4101502  ,(  ), ,(  ,) ,( CBA −  h_vµ‡g ABC∆ Gi kxl© we›`y| 

 )(i  CABCAB   Ges    ,  evûi ‰`N©¨ Ges ABC∆  Gi cwimxgv wbY©q Ki| 

 
)(ii   wÎfyRwUi †¶Îdj wbY©q Ki ; 

  

2|   wb‡gœv³ cÖwZ‡¶‡Î ABC  wÎfy‡Ri †¶Îdj wbY©q Ki : 

 )(i  ) ,() ,(  ,   Ges  ) ,( 416532 −CBA ;  

 )(ii  ) ,() ,(  ,   Ges  ) ,( 326125 −−CBA  ;   
 

3| †`LvI †h, ) ,() ,(  ), ,(  ,   Ges  ) ,( 51844411 DCBA  we›`y¸‡jv GKwU mvgvš—wi‡Ki kxl© we›`y| 

BDAC   I   evûi ˆ`N©¨ wbY©q Ki| mvgvš—wiKwUi †¶Îdj wÎfy‡Ri gva¨‡g wZb `kwgK ¯’vb ch©š

wbY©q Ki| 
 

4| ) ,() ,(  ), ,(  ,   Ges  ) ,( aDaCaBaA 0000 −−  kxl©wewkó ABCD  PZzf©yRwUi †¶Îdj KZ ?   

 
 

5| †`LvI †h, ) ,() ,(  ), ,(  ,   Ges  ) ,( 38763210 −−  we› ỳ¸‡jv GKwU AvqZ‡¶‡Îi PviwU kxl©| 

KY©Ø‡qi ˆ`N©¨ Ges AvqZwUi †¶Îdj wbY©q Ki|  
 

6| wZbwU we› ỳi ¯’vbv¼ h_vµ‡g )6,()6,10(),1,2( −−    Ges      aCBA | BCAB =  n‡j a  Gi m¤¢ve¨ 

gvbmg~n wbY©q Ki| ''a  Gi gv‡bi mvnv‡h¨ †h wÎfyR MwVZ nq Gi †¶Îdj wbY©q Ki|   
 
 

 

7| CBA ,,  wZbwU we› ỳi ¯’vbv¼ h_vµ‡g )1,5()3,6(),1,( −−−+    Ges      CBaaA | 

 AB  Gi ˆ`N©¨ AC  Gi ˆ`‡N©¨i wØ¸Y n‡j ''a  Gi m¤¢ve¨ gvb Ges wÎfyRwUi ˆewkó wbY©q Ki| 

 

 

8|  wb‡gœœv³ PZzf©yRmg~‡ni †¶Îdj wbY©q Ki [c×wZ 2 e¨envi Ki] : 

 

 )(i  )1,4(),4,6(),4,2(),0,0(        −   ;   

 )(ii  )0,4(),2,1(),3,4(),4,1(        −−  ;   
 )(iii  )1,5(),3,4(),3,3(),0,1(        −−  ;    
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9|  †`LvI †h, )1,1(),0,2(),1,3(),3,2(        −−− DCBA  Ges )1,2( −−  E  kxl©wewkó eûfz‡Ri †¶Îdj 

11 eM© GKK| 
 

10| GKwU PZzf©y‡Ri PviwU kxl© )1,6(),2,4(),4,3( −−      CBA  Ges )3,(  pD  Ges kxl©mg~n Nwoi KuvUvi 

wecixZ w`‡K AvewZ©Z| ABCD PZzf©y‡Ri †¶Îdj wÎfzR ABC  Gi †¶Îd‡ji wØ¸Y n‡j P Gi 
gvb wbY©q Ki|  

 

11⋅4 mij‡iLvi Xvj (Gradient or slope of a line)  
 

¯’vbv¼ R¨vwgwZi ( GeometryCoordinate  ) GB As‡ki cÖ_‡g Avgiv mij‡iLvi Xvj (Gradient or 
slope) ej‡Z Kx eySvq Ges mij‡iLvi Xvj wbY©‡qi †KŠkj Av‡jvPbv Kie| Xv‡ji aviYv e¨envi K‡i GKwU 
mij‡iLvi exRMvwYwZK iƒc Kx nq Zv Av‡jvPbv Kiv n‡e| †Kv‡bv mij‡iLv `yBwU we› ỳ w`‡q AwZµg Ki‡j 
†mB mij‡iLvi Xv‡ji cÖK…wZ I D³ mij‡iLvi mgxKiY wbY©q KivB g~jZ GB As‡ki g~j Av‡jvPbvi welq| 
`yBwU mij‡iLv †Kv‡bv we›`y‡Z wgwjZ n‡j ev †Q` Ki‡j †mB †Q` we›`yi ’̄vbv¼ wbY©‡qi gva¨‡g wZbwU mgxKiY 
Øviv wb‡`©wkZ †iLvi gva¨‡g MwVZ wÎfyR wb‡qI Av‡jvPbv Kiv n‡e| 

GLv‡b Avgiv †`Lve exRMwY‡Z ỳB Pj‡Ki GKNvZ mgxKiY mij‡iLv wb‡`©k K‡i Ges Zv‡`i mgvavb n‡jv 
†mB †Q` we›`y| 
 

Xvj (Gradient or slope) 

wPÎ 11.19 G 

wPÎ 11.19

AB  mij‡iLvwU we‡ePbv Kwi| †iLvwU )7,6()3,2( BA   I   `ywU we›`y w`‡q AwZµg K‡i‡Q| 

wPÎvbymv‡i †iLvwU x A‡¶i abvZ¥K w`‡Ki mv‡_ θ  †KvY Drcbœ K‡i‡Q| GB †KvY θ  n‡jv Abyf~wgK x -

A‡¶i mv‡_ AB  mij‡iLvwU Kx cwigvY AvbZ n‡q‡Q Zvi cwigvc| ’̄vbv¼ R¨vwgwZ‡Z Avgiv AB  †iLvi 

Xvj )(Gradient  m †K wb‡gœœv³fv‡e cwigvc K‡i _vwK- 

m =                                  =
4
4

26
37
=

−
− = 1 

∴ AB   †iLvi Xvj .1)( =m  
 
 
 
 
 
 
 
 
         

 

y ’̄vbvs‡Ki cwieZ©b 
x ¯’vbvs‡Ki cwieZ©b 
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mvaviYZ, GKwU mij‡iLv AB  hLb  ),(),( 2211 yxByxA    I    we› ỳ w`‡q AwZµg K‡i ZLb Gi Xvj  
)(m  †K Avgiv  

⎥⎦
⎤

⎢⎣
⎡

−
−

=
run
rise

xx
yym    
11

12   =              Øviv cÖKvk K‡i _vwK| 

 
 
 
 
 
 
 
 
 
 
ev —̄weKc‡¶, †Kv‡bv mij‡iLv Øviv x A‡¶i abvZ¥K w`‡Ki mv‡_ Drcbœ †KvY θ  I Xvj m Gi g‡a¨ m¤úK© 
n‡jv, θ  tan=m  
wPÎ 11.19 G AB †iLvi †¶‡Î  mij‡iLvi Xvj 1=m  A_©vr, 1tan =θ  

ev,  45=θ  (GKwU m~²‡KvY)| 
D`vniY 1| wb‡gœi cÖwZ‡¶‡Î wb‡`©wkZ we› ỳØq Øviv AwZµvš— mij‡iLvi Xvj wbY©q Ki| 

)(a  ) ,(  Ges  ) ,( 6332 BA  

)(b  ) ,(  Ges  ) ,( 4112 −′′ BA  
mgvavb :  

)(a  AB  †iLvi Xvj  
run
rise

=   =         = 3
1
3

23
36

==
−
−  

)(b  BA ′′  †iLvi Xvj =       1
3

3
21

14
−=

−
=

−−
−

=  

 

j¶Yxq : wPÎ 11.20 †_‡K †`Lv hv‡”Q, AB  †iLvi Xvj )(Gradient  abvZ¥K Ges Drcbœ †KvY GKwU 

m~²‡KvY| Avevi, GKB wPÎ †_‡K GwU cwi¯‹vi †h BA ′′  †iLvi Xvj FYvZ¥K Ges Drcbœ †KvY GKwU 
¯’~j‡KvY| 
 

myZivs Dc‡iv³ Av‡jvPbv †_‡K Avgiv GB wm×v‡š— Avm‡Z cvwi †h, Xvj abvZ¥K n‡j †iLv Øviv x -A‡¶i 
abvZ¥K w`‡Ki mv‡_ Drcbœ †Kvb m~² †KvY Ges Xvj FYvZ¥K n‡j †iLv Øviv x -A‡¶i abvZ¥K w`‡Ki mv‡_ 
Drcbœ †KvY GKwU ¯’~j‡KvY| 
 

Drcbœ †KvY k~b¨ A_ev mg‡KvY n‡j Xvj wK n‡e Zv wb‡gœv³ D`vni‡Yi mvnv‡h¨ e¨vL¨v Kiv n‡jv : 

IVv 
nuvUv 

IVv 
nuvUv 

IVv 
nuvUv 

0

⎥⎦
⎤

⎢⎣
⎡   
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D`vniY 2|  CBA   Ges  ,    wZbwU we› ỳi ’̄vbv¼ h_vµ‡g ) ,() ,(  ,   Ges  ) ,( 722522 | Kv‡Z©mxq Z‡j 

ACAB   I   †iLv A¼b Ki| m¤¢e n‡j ACAB   I   †iLvi Xvj wbY©q Ki|
 

mgvavb : Kv‡Z©mxq Z‡j ACAB   I   †iLv A¼b Kiv n‡jv :  
wPÎ †_‡K †`Lv hvq †h, AB  †iLv x -A‡¶i mgvš—ivj Ges  
AC  †iLv y -A‡¶i mgvš—ivj| AB †iLvi Xvj,  

m =         = 0
3
0

25
22

==
−
−  

AC  †iLvi Xvj  
12

12

xx
yym

−
−

=  m~Î Øviv wbY©q Kiv hv‡e bv, KviY 
 

hw` 
21

xx =  nq Z‡e †iLvi Xvj wbY©q Kiv hvq bv wKš‘ †iLvwU y -A‡¶i mgvš—ivj nq| 

mvaviYZ †Kv‡bv mij‡iLv ),(),( 2211 yxByxA   I    we›`y w`‡q AwZµg Ki‡j 

Xvj,  
12

12

xx
yym

−
−

=  

ev,  
21

21

xx
yym

−
−

=  hw` 21 xx ≠  nq| 
 

j¶ Kwi : hw` 21 xx =  nq, Zvn‡j †iLvwU y -A‡¶i mgvš—ivj A_©vr x -A‡¶i Dci j¤^ nq| GB iKg j¤^ 

†iLv eivei ev Lvov †iLv eivei nuvUv m¤¢e bq| ZvB Xvj wbY©q KivI m¤¢e bq| 
 

gš—e¨ : wPÎ 11.21 G AB  †iLvi †h‡Kv‡bv we›`y‡Z †KvwU A_©vr, ACy   Ges  2=  †iLvi †h‡Kv‡bv we›`y‡Z 

fyR A_©vr, 2=x  ZvB AB  mij‡iLvi mgxKiY ACy   Ges  2=  mij‡iLvi mgxKiY 2=x | 
 

D`vniY 3| ) ,(    Ges) ,( 2323 −− BA  we› ỳ w`‡q AwZµgKvix †iLvi Xvj wbY©q Ki| 
 

mgvavb : AB  †iLvi Xvj m  n‡j,   

12

12

xx
yym

−
−

= =         = .
3
2

6
4

33
)2(2

−=
−

=
−−
−−  

Xvj FYvZ¥K nIqvq †iLvwU x -A‡¶i abvZ¥K  
w`‡Ki mv‡_ ¯’~j‡KvY Drcbœ K‡i‡Q| 
 
 
D`vniY 4| ),4()2,2(),1,1( tCBA    Ges      −  we› ỳ wZbwU 

mg‡iL n‡j t  Gi gvb KZ ? 

IVv 
nuvUv 

IVv 
nuvUv 

02
1221
=−== xxxx   Ges  
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mgvavb : CBA   I    ,  mg‡iL nIqvq BCAB   I   †iLvi Xvj GKB n‡e| myZivs,Avgiv cvB- 

 
24
2

12
12

−
−

=
−
+ t  

ev, 
2

2
1
3 −
=

t  

ev, 62 =−t  
ev, .8=t  
myZivs t  Gi gvb 8  | 
 
 
 

D`vniY 5| )1,1(),2(),2,(),3,( 2    Ges         DttCttBttA −  PviwU wfbœ we›`y| CDAB   Ges   
†iLv mgvš—ivj n‡j t  Gi m¤¢ve¨ gvb wbY©q Ki| 

mgvavb : AB  †iLvi Xvj .
1

1
)1(

32
21 ttt

t
tt
ttm

−
−

=
−
−

=
−
−

=  

CD  †iLvi Xvj .
t
t

t
tm

−
−

=
+−
−

=
3
1

21
1

2  

CDAB   I   †iLv mgvš—ivj e‡j, CDAB   I   †iLvi Xvj mgvb A_©vr, 1m = 2m  

ev, .
3
1

1
1

t
t

t −
−

=
−
−  

ev, )3()1( 2 tt −−=−  

ev, ttt +−=+− 321 2  

ev, 0432 =+− tt  
ev, 1−=t   Ges 2 

myZivs t  Gi m¤¢ve¨ gvbmg~n 21   ,−  
 

Abykxjbx 11⋅2 
 

 

1| wb‡gœv³ cÖwZwU †¶‡Î BA   I   we› ỳMvgx mij‡iLvq Xvj wbY©q Ki| 

 (K) ) ,(  Ges  ) ,( 1225 BA −  

 (L) ) ,(  Ges  ) ,( 1153 −−BA  

 (M) ) ,(  Ges  ) ,( 2 ttBttA  

 (N) ) ,(  Ges  ) ,( 1531 ++ ttBttA
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2| wZbwU wfbœ we›`y ) ,(  Ges  ) ,(  ), ,( tCBtA 1421  mg‡iL n‡j t  Gi gvb wbY©q Ki|   
 

3| †`LvI †h, ) ,(  Ges  ) ,(  ), ,( 1162430 CBA −−  we› ỳ wZbwU mg‡iL| 
 

4| )3,()2,(),1,1( 2 +− ttCtBA    Ges       mg‡iL n‡j t  Gi m¤¢ve¨ gvb wbY©q Ki|    
 

5| ) ,(  Ges  ) ,( 1433 2 +pBpA  we› ỳMvgx †iLvi Xvj 1−  n‡j P  Gi gvb wbY©q Ki|   
 

6| cÖgvY Ki †h, )1,1(),0(),0,(    Ges      CbBaA  mg‡iL n‡e, hw` 111
=+

ba
 nq| 

 

7| ⎟
⎠
⎞

⎜
⎝
⎛

ba
CabBbaA 11

 ,  Ges  ) ,(  ), ,(  mg‡iL n‡j cÖgvY Ki †h, .0=+ ba   

11⋅5 mij‡iLvi mgxKiY : 
awi, GKwU wbw`©ó mij‡iLv '' L  `yBwU wbw ©̀ó we› ỳ ) ,(  Ges  ) ,( 7543 BA  w`‡q AwZµg K‡i| wPÎ 11.24 G

†iLvwU †`Lv‡bv n‡jv| 

Zvn‡j AB  mij‡iLvi Xvj 
2
3

35
47

1 =
−
−

=m  )1.....(..........  

g‡b Kwi, ),( yxP  mij‡iLv L  Gi Dci GKwU we› ỳ| Zvn‡j AP  †iLvi Xvj 

)2.....(..........
3
4

2 −
−

=
x
ym  

wKš‘ ABAP   I   GKB mij‡iLv nIqvq Df‡qi Xvj mgvb| A_©vr, 

21 mm =  

3
4

2
3

−
−

=
x
y

    ev,  [ )1(  I )2(   †_‡K cvB] 

8293 −=− yx    ev,  

132
9382

−=
−=−

xy
xy

    
    

ev,
ev,  

)3......(..........
2
1

2
3

−= xy    ev,  

Avevi, PB  †iLvi Xvj 3m  a‡i  

).....(.......... 4
5
7

3 x
ym

−
−

=  

PBAB   Ges  †iLvi Xvj mgvb e‡j   [ )1(  I )4(   †_‡K cvB] 

31 mm =  

x
y

−
−

=
5
7

2
3

    ev,    [ )1(  I )4(   †_‡K cvB] 
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yx 214315 −=−    ev,  

)5......(..........
2
1

2
3

132
143152

−=

−=
+=+

xy

xy
xy

    

    
    

ev,

ev,
ev,

 

mgxKiY )5)3( (  I   GKB mgxKiY| myZivs mgxKiY )5()3(   ev   n‡”Q mij‡iLv L  Gi Kv‡Z©mxq 

mgxKiY| j¶ Ki‡j †`Lv hv‡e mgxKiY )5()3(   ev   yx   Ges   Gi GKNvZ mgxKiY Ges GwU GKwU 

mij‡iLv wb‡`©k K‡i| ZvB wbtm‡›`‡n ejv hvq yx   Ges   Gi GKNvZ mgxKiY me mgq GKwU mij‡iLv 

wb‡`©k K‡i| mgxKiY )5()3(   ev   †K wbgœiƒ‡c cÖKvk Kiv hvq- 

1
2
3

−= xy   .......... )5)3( (  ev   

2
3

3
4
=

−
−

x
y   A_ev     

2
3

5
7
=

−
−

x
y  

A_©vr, 
35
47

3
4

−
−

=
−
−

x
y   A_ev     

35
47

5
7

−
−

=
−
−

x
y  

A_©vr, m
x
y

=
−
−

3
4   A_ev     m

x
y

=
−
−

5
7  

myZivs mvaviYfv‡e ejv hvq, hw` `yBwU wbw`©ó we›`y ),(),( 2211 yxByxA    Ges    †Kvb mij‡iLvi Dci 

Aew¯’Z nq, Zvn‡j Xvj  

⎥⎦
⎤

⎢⎣
⎡

−
−

=
run
rise

xx
yym    
12

12  ev  ⎥
⎦

⎤
⎢
⎣

⎡
nuvUv
IVv   

Ges D³ mij‡iLvi Kv‡Z©mxq mgxKiY n‡e− 

)7(....................

)6(....................

2

2

1

1

m
xx
yy

m
xx
yy

=
−
−

=
−
−

  ev,

      
 

mgxKiY )(6  n‡Z cvB- 

)8.(..........).........( 11 xxmyy −=−  

mgxKiY )(7  n‡Z cvB, 

)9.(..........).........( 22 xxmyy −=−  

∴ )(8 Ges )(9  n‡Z Avgiv ej‡Z cvwi GKwU mij‡iLvi Xvj m  n‡j Ges †iLvwU wbw`©ó we› ỳ 

),(),( 2211 yxyx   hv   w`‡q AwZµg Ki‡j †iLvwUi Kv‡Z©mxq mgxKiY )(8  A_ev )(9  Øviv wbY©q Kiv 

hv‡e| 
Aci mgxKiY )(6  Ges )(7  n‡Z Avgiv cvB- 

)........(.......... 10
2

2

1

1

xx
yy

xx
yym

−
−

=
−
−

=  
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mgxKiY )(10  n‡Z ¯úófv‡e ejv hvq, GKwU mij‡iLv `yBwU wbw ©̀ó we› ỳ ),(    ),( Ges
2211

yxByxA  w`‡q

AwZµg Ki‡j Gi Kv‡Z©mxq mgxKiY n‡e  

21

21

1

1

xx
yy

xx
yy

−
−

=
−
−   ev     )....(.......... 11

12

12

2

2

xx
yy

xx
yy

−
−

=
−
−  

‡h‡nZz, 
12

12

21

21

xx
yy

xx
yy

m
−
−

=
−
−

=  

Dc‡iv³ Av‡jvPbv wb‡gœœv³ D`vniYmg~‡ni mvnv‡h¨ e¨vL¨v Kiv n‡jv hv‡Z wk¶v_©xiv mij‡iLvi Xvj I 
mgxKiY mn‡RB eyS‡Z cv‡i| 
D`vniY 1| ) ,(  I  ) ,( 7643 BA  we›`yØ‡qi ms‡hvMKvix †iLvi mgxKiY wbY©q Ki| 

mgvavb : AB  †iLvi Xvj 1
3
3

36
47

==
−
−

= =
nuvUv
IVvm  

mgxKiY )(8  e¨envi K‡i AB  †iLvi mgxKiY 

1
34

314

11

+=

−=−−=−

−=−

xy
xxmyyxy

xy

    

)(                                

)(  

ev,

ev,

     

 ........ (8) 

mgxKiY )(9  e¨envi K‡i AB  †iLvi mgxKiY 

)9.........()(1
)6(17

22                                      
  

ev,
     

xxmyyxy
xy

−=−+=
−=−

 

mgxKiY )(11  e¨envi K‡i AB  †iLvi mgxKiY 

63
74

3
4

−
−

=
−
−

x
y  

1
34

1
3
3

3
4

+=
−=−

=
−
−

=
−
−

xy
xy

x
y

    
             

    

ev,
ev,

ev,

 

j¶Yxq : m~Î )(8  ev )(9  ev )(11  †h‡Kv‡bvwU e¨envi K‡i `yBwU wbw`©ó we›`yMvgx †iLvi mgxKiY wbY©q Kiv
hvq| wk¶v_©xMY myweavgZ †h‡Kv‡bvwU e¨envi Ki‡Z cvi‡e| 
D`vniY 2| GKwU wbw`©ó mij‡iLvi Xvj 3 Ges †iLvwU ),( 32 −−  we›`yMvgx| †iLvwUi mgxKiY wbY©q Ki| 
mgvavb : †`Iqv Av‡Q, Xvj 3=m  
wbw`©ó we› ỳ ).(),( 3211 −−=yx  
∴ †iLvwUi mgxKiY, 

)()( 11 xxmyy −=−  

33
233

-23

+=

+=+

−=−−

xy
xy

x3y

    

        )(    

 )}({)(    

ev,

ev,

ev,
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D`vniY 3| mij‡iLv 33 += xy  wbw`©ó we› ỳ ),( 4tP  we›`y w`‡q AwZµg K‡i| P  we› ỳi ’̄vbv¼ wbY©q 

Ki| ‡iLvwU yx   Ges   A¶‡K h_vµ‡g BA   I   we› ỳ‡Z †Q` K‡i|  BA   I   we› ỳi ¯’vbv¼ wbY©q Ki| 

mgvavb : ),( 4tP  we› ỳwU 33 += xy  †iLvi Dci Aew ’̄Z nIqvq P  we› ỳi ’̄vbv¼ †iLvi mgxKiY‡K wm× 

(satisfy) Ki‡e| 

3
1

343
334

=

−=

+=

t

t
t

    

            

.    

ev,

ev,  

∴  P  we› ỳi ’̄vbv¼ .,),( ⎟
⎠
⎞

⎜
⎝
⎛= 4

3
14 PtP  

33 += xy  †iLvwU x A¶‡K A  we› ỳ‡Z †Q` K‡i| Kv‡RB A  we›`yi †KvwU ev y  ’̄vbv¼ 0 [†h‡nZz x
A‡¶i mKj we›`y‡Z y  Gi gvb k~b¨|] 
∴ 33 += x0  
ev, .1−=x  
∴ A  we› ỳi ’̄vbv¼ ).,( 01−  
 
Avevi, 33 += xy  †iLvwUi y A¶‡K B  we›`y‡Z †Q` Kivq 

x  Gi gvb k~b¨]

 

y A‡¶i mKj we›`y‡Z 

∴ 303 +⋅=y  
ev, 3=y  
∴ B  we› ỳi ’̄vbv¼ )3,0(  
GLb Kv‡Z©mxq Z‡j AB  †iLvwU A¼b Kwi| 
 

AB  †iLvwU x A¶‡K )0,1(−  we› ỳ‡Z Ges y A¶‡K )3,0(  we› ỳ‡Z †Q` K‡i‡Q| A_©vr, x  Gi gvb hLb 
1−  ZLb 33 += xy  †iLvwU x A¶‡K †Q` K‡i‡Q| Avevi y  Gi gvb hLb 3  ZLb †iLvwU y A¶‡K †Q` 

K‡i‡Q| myZivs †iLvwUi x ‡Q`K 1−  Ges y  †Q`K 3|  
Djw¤^K bq )  ( VerticalNon  Ggb mij‡iLvi mvaviY mgxKiY‡K wb‡gœœv³iƒ‡c cÖKvk Kiv nq| 
 cmxy +=  

GLv‡b m  †iLvwUi Xvj Ges c, y A‡¶i †Q`Kvsk|  00 >> cm     Ges  Gi Rb¨ †iLvwU 11.26 wP‡Î 
†`Lv‡bv n‡jv| 
Avevi y  A‡¶i mgvš—ivj A_©vr, x A‡¶i Dci j¤̂ †iLvi mvaviY mgxKiY ax = | wPÎ 11.26 
GKBfv‡e x  A‡¶i mgvš—ivj A_©vr, y A‡¶i Dci j¤ ̂†iLvi mvaviY mgxKiY by =  wPÎ 11.26 
 

j¶Yxq ''c  Gi gvb abvZ¥K nIqvq cmxy +=  †iLvwU y A‡¶i abvZ¥K w`‡K c  GKK ~̀‡i †Q` 
K‡i‡Q| m  Gi gvb abvZ¥K )0tan( >= θm  nIqvq cmxy +=  †iLv Øviv Drcbœ †KvYwU m~²‡KvY| 

'''' ba   I   Gi gvb abvZ¥K nIqvq ax =  †iLvwU y A‡¶i Wvb w`‡K Ges by =  †iLvwU x A‡¶i Dc‡i 
†`Lv‡bv n‡q‡Q| 

B  we› ỳi fyR ev x  ’̄vbv¼ 0 |  [†h‡nZz  

A_©vr
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'''','' cba   I   Gi FYvZ¥K gv‡bi †ejvq †iLv¸‡jvi Ae ’̄vb 11.27 wP‡Î †`Lv‡bv n‡jv|  

 

wPÎ 11.26 I 11.27 Ges Dc‡iv³ Av‡jvPbv †_‡K Avgiv ¯úó K‡iB ej‡Z cvwi 0= c  n‡j mxy =  

†iLvwU g~jwe›`y )0,0(   w`‡q hv‡e, 0=a  n‡j †iLvwU y A¶ Ges 0=b  n‡j †iLvwU x A¶| wPÎ 11.28 

myZivs x A‡¶i mgxKiY 0=y  
Ges y A‡¶i mgxKiY 0=x  
 

D`vniY 4| 032 =+− xy  †iLvi Xvj I y A‡¶i †Q`Kvsk wbY©q Ki| Kv‡Z©mxq Z‡j †iLvwU Gu‡K †`LvI| 
 

mgvavb : 032 =+− xy  

ev. 32 −= xy  [ cmxy += AvKvi] 

∴ Xvj 2=m  
y A‡¶i †Q`Kvsk 3−=c  

  

GLb †iLvwU yx   I   A¶‡K BA   I   we› ỳ‡Z †Q` Ki‡j cvB, 

A  we› ỳi ’̄vbv¼ ⎟
⎠
⎞

⎜
⎝
⎛ 0,

2
3

      [ x A‡¶ 0=y  ewm‡q ⎥⎦
⎤=

2
3x  

B  we› ỳi ’̄vbv¼ )3,0( −   [ y A‡¶ 0=x  ewm‡q )3( −= y ] 
Kv‡Z©mxq Z‡j †iLvwU Gu‡K †`Lv‡bv n‡jv| 
 

 

D`nviY 5| )15,5()3,1(       Ges BA −  we› ỳØ‡qi ms‡hvM †iLv  

x -A¶ I y A¶‡K QP   I   we› ỳ‡Z †Q` K‡i| PQ  †iLvi  

mgxKiY wbY©q Ki Ges PQ  Gi ˆ`N©¨ wbY©q Ki| 
 

mgvavb : AB  †iLvi mgxKiY 2
6

12
51

153
1
3

=
−
−

=
−−
−

=
+
−

x
y  

 ev, 223 +=− xy  

 ev, )1...(..........52 += xy  

y
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gš—e¨ : PQAB     Ges  GKB mij‡iLv| 

PQ  Gi ˆ`N©¨ = 2
2

)50(0
2
5

−

)05/2,p(

+⎟
⎠
⎞

⎜
⎝
⎛ −
−

−

 

  
4

12525
4
25

=+=  

  GKK   
2
55

=  

)1(  n‡Z  P  we›`yi ’̄vbv¼ ⎟
⎠
⎞

⎜
⎝
⎛− 0,

2
5

  Ges Q  we› ỳi ’̄vbv¼ )5,0(   

∴  PQ  †iLvi mgxKiY  

 
0

2
5

50

2
5
0

−
−
−

=
+

−

x

y  

 
52
1042
8

10
52

2

+=
++

=
+

xy
xy

x
y

    

            

    

ev,
ev,

ev,

 

Abykxjbx 11⋅4 
1| wb‡Pi Z_¨¸‡jv j¶ Ki : 
 i `yBwU we› ỳi `~iZ¡ wbY©‡q cx_v‡Mviv‡mi Dccv‡`¨i mvnvh¨ †bIqv nq| 
 ii y – 2x + 5 = 0 †iLvi Xvj- 2 
 iii 3x + 5y = 0 †iLvwU g~jwe›`yMvgx 
 wb‡Pi †KvbwU mwVK ? 
 K. i    L. ii  I iii  
 M. i I iii N. i, ii I iii 

2| {s(s-a) (s-b) (s-c)}2
1

-G s  Øviv eySvq- 
 K. wÎfy‡Ri †¶Îdj L. e„‡Ëi †¶Îdj 
 M. wÎfy‡Ri Aa© cwimxgv N. e„‡Ëi Aa©cwiwa 
3|                               
 
 
 
 -wÎfyRwUi †¶Îdj 
 K. 12 eM© GKK L. 15 eM© GKK 
 M. 6 eM© GKK N. 60 eM© GKK 
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4|  
     
      
 K. 2  L. 2 
 M. 0  N. 6 
5| x – 2y – 10 = 0 Ges 

 †iLvi Xvj

2x + y – 3 = 0 †iLvØ‡qi XvjØ‡qi ¸Ydj 
 K. 2  L. 2 
 M. 2  N. 1 
 

6| y = 
2
x + 2 Ges 2x – 10y + 20 = 0 mgxKiYØq 

 K. `ywU wfbœ †iLv wb‡`©k K‡i L. GKB †iLv wb‡`©k K‡i 
 M. †iLvØq mgvš—ivj N. †iLvØq ci¯úi‡”Q`x 
7| y = x – 3  Ges y =  x + 3 Gi †Q`we›`y 
 K. (0, 0) L. (0, 3) 
 M. (3,  0) N. (-3, 3) 
 
 

wb‡Pi Z‡_¨i Av‡jv‡K 8 I 9 bs cÖ‡kœi DËi `vI: 
x = 1, y = 1 
8|  †iLvØq x A¶‡K †h we›`y †Q` K‡i Zvi ¯’vbv¼ 
 K. (0, 1) L. (1, 0) 
 M. (0, 0) N. (1, 1) 
9|  †iLvØq A¶Ø‡qi mv‡_ †h †¶ÎwU ˆZwi K‡i Zvi †¶Îdj 

 K. 
2
1  eM© GKK L. 1 eM© GKK 

 M. 2 eM© GKK N. 4 eM© GKK 
 

10| GKwU mij‡iLvi mgxKiY wbY©q Ki hv )1,2( −  we› ỳ w`‡q hvq Ges hvi Xvj 2 .   
 

11|  AwZµvš— mij‡iLvi mgxKiY wbY©q Ki| 
 )(a  )4,2(),5,1( BA          

 )(b  )3,0(),0,3( −BA     

 )(c  aaBoaA )3,2(),,(     
 

12|  cÖwZ‡¶‡Î mij‡iLvi mgxKiY wbY©q Ki| 
 )(a  Xvj 3  Ges y  †Q`K 5−   

 )(b  Xvj 3−  Ges y  †Q`K 5−  
 )(c  Xvj 3  Ges y  †Q`K 5   

 )(d  Xvj 3−  Ges y  †Q`K 5   
 

Dc‡iv³ Pvi‡iLv GKB mgZ‡j Gu‡K †`LvI| 
[GB †iLvmg~‡ni gva¨‡g Xvj †evSv hv‡e Ges y - A¶‡i †Q`Kvs‡ki wP‡ýi Rb¨ †iLv †Kvb PZzf©v‡M Ae ’̄vb Ki‡e] 

–
–

–

–

–

wb‡gœv³ we›`yØq w`‡q

wb‡gœv³
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13| wb‡gœv³ †iLvmg~n x A¶‡K I y A¶‡K †Kvb we› ỳ †Q` K‡i wbY©q Ki| Zvici †iLvmg~n Gu‡K †`LvI| 
 )(a  33 −=      xy

 )(b  652      += xy  

 )(c  0423 =−−      yx

14| )0,(  k  we› ỳMvgx I k  Xvj wewkó mij‡iLvi mgxKiY k  Gi gva¨‡g wbY©q Ki| hw` †iLvwU )6,5(   
we› ỳMvgx nq Z‡e k  Gi gvb wbY©q Ki|                 

15| )2,( 2 kk   we› ỳMvgx Ges 
k
1  Xvjwewkó †iLvi mgxKiY wbY©q Ki| hw` †iLvwU )1,2(  −  we›`y w`‡q

AwZµg K‡i Z‡e k  Gi m¤¢ve¨ gvb wbY©q Ki|              
 

16| GKwU †iLv )3,2(  −A  we›`y w`‡q hvq hvi Xvj 
2
1 | Avevi †iLvwU hw`  ),3( k  we› ỳ w`‡q hvq Z‡e 

k  Gi gvb KZ ?   
 

17| 3  Xvjwewkó GKwU †iLv )6,1(  −A  we› ỳ w`‡q hvq Ges x A¶‡K B  we› ỳ‡K †Q` K‡i| A  we›`yMvgx 
Ab¨ GKwU †iLv x A¶‡K )0,2(  C  we›`y‡Z †Q` K‡i| 

 )(a  ACAB   I   †iLvi mgxKiY wbY©q Ki| 
 )(a  ABC∆ Gi †¶Îdj wbY©q Ki| 
18| †`LvI †h, 042 =+− xy  Ges 1063 += xy  †iLvØq ci¯úi †Q` K‡i bv| †iLvØ‡qi wPÎ Gu‡K 

e¨vL¨v Ki †Kb mgxKiY `yBwUi mgvavb bvB| 
19| 5,5 +−=+= xyxy    Ges 2=y  mgxKiY wZbwU GKwU wÎfz‡Ri wZbwU evû wb‡`©k K‡i| 

wÎfzRwUi wPÎ AvuK Ges †¶Îdj wbY©q Ki|    
20| 43 += xy  Ges 103 =+ yx  †iLvØ‡qi †Q`we›`yi ’̄vbv¼ wbY©q Ki| †iLvØ‡qi wPÎ AvuK Ges 

x A¶ mgš^‡q MwVZ wÎfz‡Ri †¶Îdj wbY©q Ki| 
21| cÖgvY Ki †h, 7,22 =+=− xyxy   Ges 52 −= xy  †iLv wZbwU mgwe› ỳ (Concurrent) A_©vr 

GKB we›`y w`‡q AwZµg K‡i| 
22| 3,3,3 +−=−=+= xyxyxy    Ges 3−

− −

−= xy  GKwU PZzf©y‡Ri PviwU evû wb‡`©k K‡i| 
PZzf©yRwU AvuK Ges †¶Îdj wZbwU wfbœ c×wZ‡Z wbY©q Ki|           

23|  †`Iqv Av‡Q, 
 3x + 2y = 6  
 K. cÖ`Ë †iLvwU A¶Øq‡K †h †h we›`y‡Z †Q` K‡i Zv wbY©q Ki|  
 L. A¶Ø‡qi LwÛZ As‡ki cwigvY wbY©q Ki Ges †iLvwU A¶Ø‡qi mv‡_ †h wÎfyR Drcbœ K‡i Zvi  
    †¶Îdj wbY©q Ki|  
 M. A¶Øq Ges †iLvwU‡K avi we‡ePbv K‡i Gi Dci GKwU 5 GKK D”PZv wewkó Nbe ‘̄ ˆZwi Kiv 

n‡jv hvi kxl© g~jwe›`yi Dc‡i| Nbe¯‘wUi mgMÖ Z‡ji †¶Îdj Ges AvqZb wbY©q Ki|  
24| †`Iqv Av‡Q, A (1, 4a)  Ges B (5, a2  1)    we› ỳMvgx †iLvi Xvj = 1 
 K. †`LvI †h, a Gi `ywU gvb i‡q‡Q|  
 L. a Gi gvbØ‡qi Rb¨ †h PviwU we›`y cvIqv hvq, ai Zviv P, Q, R I S , PQRS-Gi †¶Îdj  
    wbY©q Ki|  
 M.  PZzfy©RwU mvgvš—wiK bv AvqZ? G e¨vcv‡i †Zvgvi gZvgZ hyw³mn e¨vL¨v Ki| 



dg©v-32, D”PZi MwYZ-9g-10g

Øv`k Aa¨vq 

mgZjxq †f±i 
 
Avgiv †¯‹jvi ivwk Ges Zvi Dci wewfbœ cÖKvi MvwYwZK cÖwµqvi cÖ‡qvM wk‡LwQ| wKš‘ ïay †¯‹jvi ivwk m¤ú‡K© avibv

_vK‡jB ˆ`bw›`b Rxe‡bi A‡bK Kvh©µg e¨vLv Kiv hvq bv| G‡¶‡Î Avgv‡`i †f±i ivwki aviYv cÖ‡qvRb nq|
GB Aa¨v‡q Avgiv †f±i ivwk m¤ú‡K© Av‡jvPbv Ki‡ev| 

 
Aa¨vq †k‡l wk¶v_x©iv 

 †¯‹jvi ivwk I †f±i ivwk eY©bv Ki‡Z cvi‡e| 
 †¯‹jvi ivwk I †f±i ivwk cÖZx‡Ki mvnv‡h¨ e¨vL¨v Ki‡Z cvi‡e| 
 mgvb †f±i, wecixZ †f±i I Ae¯’vb †f±i e¨vL¨v Ki‡Z cvi‡e| 
 †f±‡ii †hvM I †hvMwewa e¨vL¨v Ki‡Z cvi‡e| 
 †f±‡ii we‡qvM e¨vL¨v Ki‡Z cvi‡e| 
 †f±‡ii †¯‹jvi ¸wYZK I GKK †f±i e¨vL¨v Ki‡Z cvi‡e| 
 †f±‡ii †¯‹jvi ¸wYZK I eÈbwewa e¨vL¨v Ki‡Z cvi‡e| 
 †f±‡ii mvnv‡h¨ wewfbœ R¨vwgwZK mgm¨vi mgvavb Ki‡Z cvi‡e| 

 
12.1| †¯‹jvi ivwk I †f±i ivwk 

ˆ`bw›`b Rxe‡b cÖvq me‡¶‡ÎB e¯‘i cwigv‡ci cÖ‡qvRb nq| 5 †m.wg., 3 wgwbU, 12 UvKv, 5 wjUvi, 6°C
BZ¨vw` Øviv h_vµ‡g e¯‘i ˆ`N©¨, mg‡qi cwigvY, UvKvi cwigvY, AvqZ‡bi cwigvY I ZvcgvÎvi cwigvY 
†evSv‡bv nq| Gme cwigv‡ci Rb¨ †KejgvÎ GKKmn cwigvY D‡jL Ki‡jB P‡j| Avevi hw` ejv nq 

GKwU †jvK GKwe›`y †_‡K hvÎv K‡i cÖ_‡g 4 wg. I c‡i 5 wg. †Mj, Zvn‡j hvÎvwe› ỳ †_‡K Zvi ~̀iZ¡ wbY©q 
Ki‡Z †M‡j cÖ_‡g Rvbv `iKvi †jvKwUi MwZi w`K Kx? MwZi mwVK w`K bv Rvbv ch©š— hvÎvwe›`y †_‡K 
†jvKwU KZ ~̀i wM‡q‡Q Zv mwVKfv‡e wbY©q m¤¢e bq| 

†h ivwk †KejgvÎ GKKmn cwigvY Øviv m¤ú~Y©iƒ‡c †evSv‡bv hvq, Zv‡K †¯‹jvi ev Aw`K ev wbw`©K ivwk ejv 
nq| ˆ`N©¨, fi, AvqZb, `ª“wZ, ZvcgvÎv BZ¨vw` cÖ‡Z¨‡KB †¯‹jvi ivwk| 

†h ivwk‡K m¤ú~Y©iƒ‡c cÖKvk Kivi Rb¨ Zvi cwigvY I w`K Df‡qi cÖ‡qvRb nq, Zv‡K †f±i ev mw`K ivwk 
ejv nq| miY, †eM, Z¡iY, IRb, ej BZ¨vw` cÖ‡Z¨‡KB †f±i ivwk| 

12.2| †f±i ivwki R¨vwgwZK cÖwZiƒc: w`K wb‡`©kK †iLvsk 

†Kv‡bv †iLvs‡ki GK cÖvš—‡K Avw`we› ỳ (initial point) Ges Aci cÖvš—‡K Aš—we›`y (terminal point) 
wn‡m‡e wPwýZ Ki‡j H †iLvsk‡K GKwU w`K wb‡ ©̀kK †iLv (directed line segment) ejv nq| †Kv‡bv 

w`K wb‡ ©̀kK †iLvs‡ki Avw` we›`y A Ges Aš—we›`y B n‡j H w`K wb‡ ©̀kK †iLvsk‡K AB  Øviv m~wPZ Kiv  
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nq| cÖ‡Z¨K w`K wb‡ ©̀kK †iLvsk GKwU †f±i ivwk, hvi cwigvY H †iLvs‡ki ˆ`N©̈  ( || AB ev ms†¶‡c AB  

Øviv m~wPZ) Ges hvi w`K A  we›`y n‡Z AB  †iLv eivei B  we›`y wb‡`©kKvix w`K| 

wecixZµ‡g †h‡Kv‡bv †f±i ivwk‡K GKwU w`K wb‡ ©̀kK †iLvsk Øviv cÖKvk Kiv hvq, †hLv‡b †iLvskwUi ˆ`N©̈  
ivwkwUi cwigvY Ges †iLvskwUi Avw`we›`y n‡Z Aš—we› ỳ wb‡`©kKvix w`K cÖ`Ë †f±i ivwki w`K| 
ZvB, †f±i ivwk I w`K wb‡`©kK †iLvsk mgv_©K aviYv| w`K wb‡`©kK‡K R¨vwgwZK †f±i e‡jI D‡jL Kiv 
nq| Avgv‡`i Av‡jvPbv GKB mgZ‡j Aew ’̄Z †f±‡ii g‡a¨ mxgve× _vK‡e| 
aviK †iLv t †Kvb †f±i (w`K wb‡`©kK †iLvsk) †h Amxg mij‡iLvi Ask we‡kl, Zv‡K H †f±‡ii aviK 

†iLv ev ïay aviK (support) ejv nq| 
mPivPi GKwU †f±i‡K GKwU A¶i w`‡q m~wPZ Kiv nq; 

†hgb uAB =  wKš‘ AB  wjL‡j †hgb †evSv hvq †h, †f±iwUi Avw`we›`y A  I Aš—we›`y u,B  wjL‡j 

†Zgb †Kv‡bv Z_¨ cvIqv hvq bv| 

KvR: 1| †Zvgvi evwo n‡Z ¯‹zj †mvRv `w¶‡Y 3 wK. wg. ~̀‡i Aew ’̄Z| evwo n‡Z †nu‡U ¯‹‡zj †h‡Z GK N›Uv mgq 
jvM‡j ‡Zvgvi MwZ‡eM KZ?  

      2| ¯‹zj QzwUi ci mvB‡K‡j 20 wgwb‡U evwo G‡j G‡¶‡Î ‡Zvgvi MwZ‡eM KZ?  

12.3| †f±‡ii mgZv, wecixZ †f±i 
mgvb †f±i t GKwU †f±i u -†K Aci GKwU †f±i v -Gi mgvb ejv nq hw`  

( ) u(vui =  Gi ˆ`N©̈  mgvb v  Gi ˆ`N©¨) 

( )uii -Gi aviK, v -Gi avi‡Ki m‡½ Awfbœ A_ev mgvš—ivj nq, 

( ) uiii -Gi w`K v -Gi w`‡Ki m‡½ GKgyLx nq| mgZvi GB msÁv †h wb‡Pi wbqg¸‡jv †g‡b P‡j, Zv 

mn‡RB †evSv hvq : 

(1) u = v 
(2) u = v n‡j v  = u 

(3) u = v Ges u = w n‡j u = w 

u -Gi aviK Ges v -Gi aviK †iLvØq Awfbœ ev mgvš—ivj n‡j, Avgiv ms‡¶‡c eje †h u  Ges v
 mgvš—ivj †f±i| 
`ªóe¨ t †h †Kvb we›`y †_‡K cÖ`Ë †h †Kvb †f±‡ii mgvb K‡i GKwU †f±i Uvbv hvq| 

†Kbbv, we›`y P  Ges †f±i u  †`Iqv _vK‡j, Avgiv P  we› ỳ w`‡q u  Gi avi‡Ki mgvš—ivj K‡i GKwU 

mij‡iLv Uvwb, Zvici P  we›`y †_‡K u  Gi w`K eivei ( u ) Gi mgvb K‡i PQ  †iLvsk †K‡U wbB| 

Zvn‡j A¼b Abyhvqx PQ = u  nq| 

wecixZ †f±i : v  †K u -Gi wecixZ †f±i ejv nq, hw` 

( ) uvi =  

                 u 
A                                 B  
                   v

C                                 D  
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( )vii -Gi aviK, u -Gi avi‡Ki m‡½ Awfbœ ev mgvš—ivj nq| 

( )viii -Gi w`K u -Gi w`‡Ki wecixZ nq| 

v  hw` u  Gi wecixZ †f±i nq, Z‡e u  n‡e v Gi wecixZ †f±i| mgZvi msÁv †_‡K †evSv hvq †h, v  

Ges w  cÖ‡Z¨‡K u  Gi wecixZ †f±i †evSv‡Z Ñ u  nq| 

ABu =  n‡j BAu =−  

12.4| †f±‡ii †hvM I we‡qvM 
1| (K) †f±i †hv‡Mi wÎfyR wewa 

†f±i †hv‡Mi msÁv t †Kvb u  †f±‡ii cÖvš—we›`y †_‡K Aci GKwU †f±i v  AvuKv n‡j vu +  Øviv Giƒc 

†f±i †evSvq hvi Avw`we›`y u  Gi Avw`we›`y Ges hvi cÖvš—we›`y v Gi cÖvš—we›`y| 

 

g‡b Kwi, vBC,uAB ==  Giƒc `yBwU †f±i †h, u  Gi cÖvš—we›`y v  Gi Avw`we› ỳ| Zvn‡j u  Gi 

Avw`we› ỳ Ges v  Gi cÖvš—we›`y ms‡hvRK AC  †f±i u  I v  †f±iØ‡qi mgwó ejv nq Ges u + v  Øviv 

m~wPZ nq| 

u  I v  mgvš—ivj bv n‡j u , v  Ges u + v  †f±iÎq Øviv wÎfyR Drcbœ nq e‡j Dc‡iv³ †hvRb 

c×wZ‡K wÎfyR wewa ejv nq| 
(L) †f±i †hv‡Mi mvgvš—wiK wewa 
†f±i †hv‡Mi wÎfyR wewai Abywm×vš— wn‡m‡e †f±i †hv‡Mi mvgvš—wiK wewa wbæiƒct †Kvb mvgvš—wi‡Ki `yBwU 

mwbœwnZ evû Øviv `yBwU †f±i u  I v  Gi gvb I w`K m~wPZ n‡j, H mvgvš—wi‡Ki †h KY© u  I v  

†f±iØ‡qi m~PK †iLvi †Q`we›`yMvgx Zv Øviv u  + v  †f±‡ii gvb I w`K m~wPZ nq| 

cÖgvY t g‡b Kwi, †h‡Kv‡bv we›`y †_‡K Aw¼Z u  

Ges v  †f±iØq OA Ges OB  Øviv m~wPZ n‡q‡Q| 

OACB  mvgvš—wiK I Zvi OC  KY© A¼b Kwi| 

Zvn‡j H mvgvš—wi‡Ki OC  KY© Øviv u  Ges v  

Gi †hvMdj m~wPZ n‡e| 

 

A_©vr vuOC +=  (†f±i ¯’vbvš—‡ii gva¨‡g) 

OACB  mvgvš—wi‡Ki OB  I AC  mgvb I mgvš—ivj| 

vOBAC ==∴  (†f±i ’̄vbvš—‡ii gva¨‡g) 
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OCACOAOBOAvu =+=+=+∴  [wÎfyR wewa Abymv‡i] 

`ªóe¨ t (1) ỳB ev Z‡ZvwaK †f±‡ii †hvMdj‡K Zv‡`i jwäI ejv nq| ej ev †e‡Mi jwä wbY©‡qi †¶‡Î 
†f±i †hv‡Mi c×wZ AbymiY Ki‡Z nq| 
(2) `yBwU †f±i mgvš—ivj n‡j Zv‡`i †hv‡Mi †¶‡Î mvgvš—wiK wewa cÖ‡hvR¨ bq, wKš‘ wÎfyR wewa mKj †¶‡Î 
cÖ‡hvR¨| 
2| †f±‡ii we‡qvM t 

u  Ges v  †f±iØ‡qi we‡qvMdj u Ñ v  ej‡Z 

u  Ges (- v ) ( v  Gi wecixZ †f±i) †f±iØ‡qi 

†hvMdj u +(Ñ v ) †evSvq| 

 
†f±i we‡qv‡Mi wÎfyR wewa 

ACv,ABu ==  n‡j ;CBvu =−  A_©vr CBACAB =−  

K_vq t u  Ges v  Gi Avw`we› ỳ GKB n‡j u Ñ v  †mB †f±i, hvi Avw`we› ỳ n‡”Q v  Gi Aš—we›`y Ges hvi 

Aš—we›`y n‡”Q u  Gi Aš—we›`y| 

ms‡¶‡c t GKB Avw`we› ỳwewkó `yBwU †f±‡ii we‡qvMdj n‡”Q Aš—we› ỳØq Øviv wecixZµ‡g MwVZ †f±i| 

cÖgvY t CA  †iLvsk‡K Ggbfv‡e ewa©Z Kwi †hb CAAE =  nq| AEFB mvgvš—wiK MVb Kwi| †f±i 

†hv‡Mi mvgvš—wiK wewa Abyhvqx, AFABAE =+  

Avevi AFBC  GKwU mvgvš—wiK, †Kbbv CAAEBF ==  

Ges AE||BF  e‡j .CA||BF  

CBAF=∴  †f±i ’̄vbvš—i, 

wKš‘ vAE −=  Ges uAB =  

myZivs CB)v(u =−+  cÖgvwYZ nj| 

3| k~b¨ †f±i : †h †f±‡ii ciggvb k~b¨ Ges hvi w`K wbY©q Kiv hvq bv Zv‡K k~b¨ †f±i e‡j| 

u  †h †Kvb †f±i n‡j u +(Ñ u ) Kx n‡e? 

awi, u = AB  ZLb Ñ u = BA  d‡j 

u +(Ñ u ) = AB + BA  

= AA  (wÎfyR wewa Abyhvqx) 

wKš‘ AA  Kx ai‡bi †f±i? GwU GKwU we› ỳ †f±i, A_©vr Gi  
Avw`we› ỳ I Aš—we›`y GKB we›`y; myZivs ˆ`N©¨ k~b¨| 
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A_©vr AA  Øviv A  we›`y‡KB eyS‡Z n‡e| Giƒc †f±i (hvi ˆ`N©¨ k~b¨) †K k~b¨ †f±i ejv nq Ges 0  

cÖZxK Øviv m~wPZ Kiv nq| GB GKgvÎ †f±i hvi †Kvb wbw`©ó w`K ev aviK †iLv †bB| 

k~b¨ †f±‡ii AeZviYvi d‡j Avgiv ej‡Z cvwi †h, ( ) 0=−+ uu  

Ges uuu =+=+ 00  

e¯‘Z k~b¨ †f±‡ii m‡½ †k‡lv³ A‡f` wbwnZ i‡q‡Q| 
12.5| †f±i †hv‡Mi wewamg~n  
1| †f±i †hv‡Mi wewbgq wewa (Commutative Law) 

†h †Kvb u , v  †f±‡ii Rb¨ uvvu +=+  

cÖgvY t g‡b Kwi, uOA =  Ges BOAC,vOB =  mvgvš—wiK I Zvi KY© OC  A¼b Kwi| OA  I 

BC  mgvb I mgvš—ivj Ges OB  I AC  mgvb I mgvš—ivj| 

vuACOAOC +=+=∴  

Avevi, uvOAOBBCOBOC +=+=+=  

uvvu +=+∴  

∴ †f±i †hvRb wewbgq wewa wm× K‡i| 

†f±i †hvR‡bi ms‡hvM wewa (Associative Law) 

†h †Kvb w,v,u  Gi Rb¨ ( ) ( )wvuwvu ++=++  

cÖgvY t g‡b Kwi, wBC,vAB,uOA ===  

A_©vr u  Gi cÖvš—we›`y †_‡K v  Ges v  Gi cÖvš—we›`y †_‡K w A¼b Kiv n‡q‡Q| C,O  Ges C,A  

†hvM Kwi|  

Zvn‡j ( ) ( ) BCABOAwvu ++=++  

= OCBCOB =+  

Avevi, ( ) ( )BCABOAwvu ++=++  

( ) ( )wvuwvu
OCACOA

++=++∴
=+=

 

myZivs †f±i †hvRb ms‡hvM wewa wm× K‡i| 
 
 
Abywm×vš — t †Kv‡bv wÎfy‡Ri wZbwU evûi GKB µg Øviv m~wPZ †f±iÎ‡qi †hvMdj k~b¨| 

Dc‡ii wP‡Î, ( )AOOABAOB −==+  

0=+−=+=++∴ AOAOAOOAAOBAOB  
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3| †f±i †hv‡Mi eR©b wewa (Cancellation Law) 

†h‡Kv‡bv w,v,u  †f±‡ii Rb¨ wuvu +=+  n‡j, wv =  n‡e| 

cÖgvY t GLv‡b wuvu +=+  

( ) ( )uwuuvu −++=−++∴

∴

 (Dfqc‡¶ Ñ u

C

A

v
w

O

 †hvM K‡i) 

ev, wuuvuu +−=+−  

wv =  

12.6| †f±‡ii msL¨v ¸wYZK ev †¯‹jvi ¸wYZK (Scalar multiple of a vector) 

u †h‡Kv‡bv †f±i Ges m  †h †Kvb ev¯—e msL¨v n‡j um  Øviv †Kv‡bv †f±i †evSvq, wb‡P Zv e¨vL¨v Kiv 

nj| 

(1) 0m =  n‡j, 0um = , 

(2) 0m ≠  n‡j, um  Gi aviK u Gi avi‡Ki mv‡_ Awfbœ; 

um  Gi ˆ`N©¨ u Gi ˆ`‡N©¨i ( )m  ¸Y Ges 

(K) 0m >  n‡j um  Gi w`K u  Gi w`‡Ki ms‡M GKgyLx  

(L) 0m <  n‡j um  Gi w`K u  Gi w`‡Ki wecixZ| 

`ªóe¨ t (1) 0m =  A_ev 0u =  n‡j 

0um =  

(2) ( ) uu1   , uu1 −=−=  

DcwiD³ msÁv n‡Z †`Lv hvq, ( ) ( ) ( )umnumnunm ==  

mn  Df‡q > 0, Df‡q < 0, GKwU > 0 AciwU < 0, GKwU ev Dfq 0, G mKj †¶ÎI c„_K c„_K fv‡e 
we‡ePbv K‡i mn‡RB m~ÎwUi ev¯—eZv m¤ú‡K© wbwðZ nIqv hvq| wb‡P Gi GKwU D`vniY †`qv njt 

g‡b Kwi uBCAB ==  

AC †K G ch©š— Giƒ‡c ewa©Z Kwi †hb 

ABFGEFDECD ====  nq| 

ZLb FGEFDECDBCABAG +++++=  

       u6uuuuuu =+++++=  

Ab¨w`‡K EGCEACAG ++=  

   ( )u23
u2u2u2

=
++=

  

Ges DGADAG +=  = ( )u32u3u3 =+  

∴ ( ) ( ) u6u23u32 ==  

 

 

u
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`ªóe¨ t ỳBwU †f±‡ii aviK †iLv Awfbœ ev mgvš—ivj n‡j, G‡`i GKwU‡K AciwUi mvsL¨¸wYZK AvKv‡i 
cÖKvk Kiv hvq| 

ev —̄‡e CD||AB  n‡j,  

,CDmAB =  †hLv‡b, 
CD
AB

CD

AB
m ==  

0m >  n‡j, AB  I CD  mggyLx nq, 

0m <  n‡j, AB  I CD  wecixZgyLx nq| 
12.7| †f±‡ii mvsL¨¸wYZK msµvš— eÈb m~Î 
(Distributive laws concerning scalar multiples of vectors) 
m, n `yBwU †¯‹jvi Ges u, v `yBwU †f±i n‡j,  
(1) (m + n) u = m u+n u 
(2) m(u + v) = m u +mv

 cÖgvY t (1) m  ev n  k~b¨ n‡j m~ÎwU Aek¨B Lv‡U| 

g‡b Kwi, n,m  Df‡q abvZ¥K Ges umAB =  

|u|m|AB| =∴  

AB  †K C  ch©š— ewa©Z Kwi †hb unBC =  nq| 

unBC =∴  Ges 

( )unmunumBCABAC +=+=+=  

( )unmAC +=∴  

wKš‘ BCABAC +=  
( )unmunum +=+∴  

nm, Df‡q FYvZ¥K n‡j ( )unm +  Gi ˆ`N©¨ n‡e  

unm +  Ges w`K n‡e u  Gi w`‡Ki wecixZ w`K, ZLb unum +  †f±iwUi ˆ`N©¨ n‡e 

u )nm(unum +=+  [ un , umQ †f±iØq GKB w`‡K KvR K‡i ] Ges w`K n‡e u  Gi wecixZ 

w`K| wKš—y 0m <  Ges 0n <  nIqvq nmnm +=+ , †m‡nZz G‡¶‡Î ( ) unumunm +=+  

cvIqv †Mj| 

me©‡k‡l m  Ges n  Gi g‡a¨ cÖ_gwU > 0, AciwU < 0 n‡j ( )unm +  Gi ˆ`N©¨ n‡e unm +  Ges 

w`K n‡e  

 



263D”PZi MwYZ

(K) u  Gi w`‡Ki mv‡_ GKgyLx hLb nm >  

(L) u  Gi wecixZ w`K hLb nm <  

ZLb unum +  †f±iwUI ˆ`‡N©̈  I w`‡K ( )unm +  Gi mv‡_ GKgyLx n‡e| 

`ªóe¨ t wZbwU we›`y C,B,A  mg‡iL n‡e hw` Ges †Kej hw` AB,AC  Gi mvsL¨¸wYZK nq| 

gš —e¨t (1) `yBwU †f±‡ii aviK †iLv Awfbœ A_ev mgvš—ivj n‡j Ges Zv‡`i w`K GKB n‡j, Zv‡`i m „̀k 

(similar) †f±i ejv nq| 
(2) †h †f±‡ii ˆ`N©¨ 1 GKK, Zv‡K (w`K wb‡ ©̀kK) GKK †f±i ejv nq| 

    
wPÎ-1      wPÎ-2 

g‡b Kwi, vAB,uOA ==  

Zvn‡j vuABOAOB +=+=  

OA  †K C  ch©š— ewa©Z Kwi †hb OA.mOC =  nq| C  we›`y w`‡q Aw¼Z AB  Gi mgvš—ivj CD  

†iLv OB  Gi ewa©Zvsk‡K D  we›`y‡Z †Q` K‡i| †h‡nZz OAB  Ges OCD  wÎfyRØq m`„k,  

†m‡nZz m
OB

OD

AB

CD

OA

OC
===  

vmABmCD ==∴  

wPÎÑ1 G m  abvZ¥K, wPÎ-2 G m  FYvZ¥K 
∴ OBm.ODAB,m.CDOA,m.OC ===  

G¶‡Y ODCDOC =+ ev, ( ) ( ) ( )OBmABmOAm =+  

( )vumvmum +=+∴   
`ªóe¨ t m  Gi mKj gv‡bi Rb¨ Dc‡iv³ m~Î mZ¨| 

KvR:  m I n Gi wewfbœ cÖKvi mvswL¨K gvb wb‡q u  †f±‡ii Rb¨ ( ) unumunm +=+ m~ÎwU hvPvB Ki| 

+
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12.8| Ae¯’vb †f±i (Position Vector) 

mgZj¯’ †Kv‡bv wbw`©ó O we›`yi mv‡c‡¶ H mgZ‡ji †h‡Kv‡bv P  we›`yi Ae¯’vb OP  Øviv wbw`©ó Kiv hvq| 

OP  †K O  we› ỳi mv‡c‡¶ P  we› ỳi Ae ’̄vb †f±i ejv nq Ges O  we›`y‡K †f±‡ii g~jwe›`y (origin) 
ejv nq| 
g‡b Kwi, †Kv‡bv mgZ‡j O GKwU wbw`©ó we› ỳ Ges 

GKB mgZ‡j A  Aci GKwU we›`y| A,O  †hvM 

Ki‡j Drcbœ OA  †f±i O  we› ỳi cwi‡cªw¶‡Z 

A we› ỳi Ae ’̄vb †f±i ejv nq| Abyiƒcfv‡e, 

GKB O  we›`yi †cÖw¶‡Z GKB mgZ‡j Aci B  

we› ỳi Ae ’̄vb †f±i .OB  BA,  †hvM Kwi|  
 

g‡b Kwi, bOB,aOA ==  

Zvn‡j OBABOA =+  A_©vr bABa =+  

abAB −=∴  

myZivs, `yBwU we› ỳi Ae ’̄vb †f±i Rvbv _vK‡j Zv‡`i ms‡hvRK †iLv Øviv m~wPZ †f±i H †f±‡ii cÖvš—we›`yi 
Ae¯’vb †f±i †_‡K Avw`we›`yi Ae¯’vb †f±i we‡qvM K‡i cvIqv hv‡e| 
`ªóe¨ : g~jwe›`y wfbœ wfbœ Ae ’̄v‡b _vK‡j GKB we›`yi Ae ’̄vb †f±i wfbœ wfbœ n‡Z cv‡i| †Kvb wbw`©ó 
cÖwZcv`¨ wel‡qi mgvav‡b G wel‡qi we‡ePbvaxb mKj we›`yi Ae¯’vb †f±i GKB g~jwe›`yi mv‡c‡¶ aiv nq| 

KvR : ‡Zvgvi LvZvq GKwU we›`y‡K g~jwe›`y O a‡i wewfbœ Ae¯’v‡b AviI cvuPwU we›`y wb‡q O  we›`yi mv‡c‡¶ 
G¸‡jvi Ae¯’vb †f±i wPwýZ Ki| 

12.9| KwZcq D`vniY 

D`vniY 1| †`LvI †h, (K) ( ) aa =−−  

(L) ( ) ( ) m   ,amamam −=−=−  GKwU †¯‹jvi| 

(M) 
a
a

 GKwU GKK †f±i, hLb 0a ≠  

mgvavb t (K) wecixZ †f±‡ii ag© Abyhvqx ( ) 0aa =−+  

Avevi ( ) ( )( ) 0aa =−−+−  

( ) ( ) ( )aaaa −+=−+−−∴  

( ) aa =−−∴  [†f±i †hv‡Mi eR©bwewa] 

(L) ( ) ( ){ } 0a0ammamam ==−+=−+  

( ) ( )1amam −=−∴  
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Avevi ( ) ( )[ ] 00maamamam ==−+=−+  

( ) ( )2amam −=−∴  

(1) Ges (2) †_‡K ( ) ( ) amamam −=−=−  

(M) g‡b Kwi a  Ak~b¨ â  nq| †f±‡ii w`K eivei â  GKwU GKK †f±i Ges a  †f±‡ii ˆ`N©̈  a  A_©vr 

aa =  

Zvn‡j âaâ(a)a ==  ; GLv‡b aa =  GKwU †¯‹jvi hv Ak~b¨ KviY 0a ≠  

a
a

a
a

==∴  GKwU GKK †f±i| 

D`vniY 2| ABCD  GKwU mvgvš—wiK hvi KY©Øq AC  I BD| 

(K) BDAC,  †f±iØq‡K AB  Ges AD  †f±iØ‡qi gva¨‡g cÖKvk Ki| 

(L) AB  Ges AD  †f±iØq‡K AC  I BD  †f±iØ‡qi gva¨‡g cÖKvk Ki| 

 

mgvavb t (K) ABADDCADAC +=+=  

Avevi, ADBDAB =+  ev ABADBD −=  
(L) †h‡nZz mvgvš—wi‡Ki KY©Øq ci¯úi mgwØLwÛZ nq| 

.BD
2
1AC

2
1ODAOAD

BD
2
1AC

2
1DB

2
1AC

2
1OBAOAB

+=+=

−=+=+=
 

D`vniY 3| †f±‡ii mvnv‡h¨ cÖgvY Ki †h, wÎfy‡Ri †h‡Kv‡bv `yB evûi ga¨we›`yØ‡qi ms‡hvRK †iLvsk H
wÎfy‡Ri Z…Zxq evûi mgvš—ivj I Zvi A‡a©K| 

mgvavb t g‡b Kwi, ABC  wÎfy‡Ri AB  I AC  evûØ‡qi ga¨we›`y h_vµ‡g D  I E. D, E †hvM Kwi| 

cÖgvY Ki‡Z n‡e †h, BC||DE  Ges BC
2
1DE =  

†f±i we‡qv‡Mi wÎfyRwewa Abymv‡i,   

( )1................DEADAE =−  

Ges BCABAC =−  

wKš‘ AD2AB,AE2AC ==  

D[Q  I E  h_vµ‡g AB  I AC  evûi ga¨we›`y] 

BCABAC =−∴  †_‡K cvB 

BCAD2AE2 =−  A_©vr ( ) BCADAE2 =−  

 

â
â
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,BCDE2 =  [(1) n‡Z] 

BC
2
1DE =∴  

Avevi BC
2
1DE =  ev BC

2
1DE =  myZivs DE  I BC   †f±iØ‡qi aviK †iLv GKB ev mgvš—

ivj| wKš‘ GLv‡b aviK †iLv GK bq| myZivs DE  I BC  †f±iØ‡qi aviK †iLvØq A_©vr DE  Ges 

BC  mgvš—ivj| 
D`vniY 4| †f±i c×wZ‡Z cÖgvY Ki †h, mvgvš—wi‡Ki KY©Øq ci¯úi‡K mgwØLwÛZ K‡i| 

 
mgvavb t g‡b Kwi, ABCD  mvgvš—wi‡Ki AC  I BD  KY©Øq ci¯úi‡K O  we› ỳ‡Z †Q` K‡i‡Q| 

g‡b Kwi, dOD,cOC,bBO,aAO ====  

cÖgvY Ki‡Z n‡e †h, db,ca ==  

cÖgvY t ADODAO =+  Ges BCOCBO =+  

mvgvš—wi‡Ki wecixZ evûØq ci¯úi mgvb I mgvš—ivj| BCAD =∴  

A_©vr OCBOODAO +=+  

ev, cbda +=+  

A_©vr dbca −=−  [Dfq c‡¶ dc −−  ‡hvM K‡i]  

GLv‡b  a  I c Gi aviK ca,AC −∴  Gi aviK .AC  

b  I d  Gi aviK ,BD  db −∴ Gi aviK .BD  

ca −  I db −  `yBwU mgvb mgvb Ak~b¨ †f±i n‡j Zv‡`i aviK †iLv GKB A_ev mgvš—ivj n‡e| wKš‘ 

AC  I BD  ỳBwU ci¯úi‡Q`x Amgvš—ivj mij‡iLv| myZivs ca −  I db −  †f±iØq Ak~b¨ n‡Z 

cv‡i bv weavq G‡`i gvb k~b¨ n‡e| 

0ca =−∴  ev ca =  Ges 0db =−  ev db =  

ca =∴  Ges db =  

A_©vr mvgvš—wi‡Ki KY©Øq ci¯úi‡K mgwØLwÛZ K‡i|  
D`vniY 5| †f±i c×wZ‡Z cÖgvY Ki †h, †Kv‡bv PZzfy©‡Ri mwbœwnZ evn¸‡jvi ga¨we›`yi ms‡hvRK †iLvmg~n 
GKwU mvgvš—wiK Drcbœ K‡i| 

 ev, 
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mgvavb t g‡b Kwi, ABCD  PZzfy©‡Ri 

evû¸‡jvi ga¨we›`y S,R,Q,P | P  I Q,Q  

I R,R  I S  Ges S I P  †hvM Kwi| cÖgvY 

Ki‡Z n‡e †h, PQRS  GKwU mvgvš—wiK|  

cÖgvY t g‡b Kwi, dDA,cCD,bBC,aAB ====  

Zvn‡j, ( )ba
2
1CB

2
1AB

2
1BQPBPQ +=+=+=  

Abiƒcfv‡e, ( ),cb
2
1QR +=  ( )dc

2
1RS +=  Ges ( )ad

2
1SP +=  

wKš‘ ( ) ( ) 0ACCACAACdcba =−=+=+++  

A_©vr ( )dcba +−=+  

( ) ( ) SRRSdc
2
1ba

2
1PQ =−=+−=+=  

PQ∴

∴

 Ges SR  mgvb I mgvš—ivj| 

Abyiƒcfv‡e, QR  Ges PS  mgvb I mgvš—ivj| 

PQRS GKwU mvgvš—wiK| 
 

AbykxjbxÑ12 
1| AB | | DC n‡j 
 i AB = m. DC , †hLv‡b m GKwU †¯‹jvi ivwk 

 ii AB = DC  
 iii AB =CD  
 Ic‡ii evK¨¸‡jvi g‡a¨ †KvbwU mwVK? 
 K. i   L. ii 
 M. i I ii N. i, ii I iii 
2| `ywU †f±i mgvš—ivj n‡j- 
 i G‡`i †hv‡Mi †¶‡Î mvgvš—wiK wewa cÖ‡hvR¨ 
 ii G‡`i †hv‡Mi †¶‡Î wÎfyR wewa cÖ‡hvR¨ 
 iii G‡`i ˆ`N¨© me©`v mgvb 
 Ic‡ii evK¨¸‡jvi g‡a¨ †Kvb&wU mwVK? 
 K. i   L. ii 
 M. i I ii N. i, ii I iii 
3| AB  = CD Ges AB| | CD n‡j †KvbwU mwVK? 
 K. AB =CD  L. AB = m.CD   †hLv‡b m>1 
 M. AB + DC <O  N. AB + m.CD  = O †hLv‡b m>1 
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wb‡Pi Z‡_¨i Av‡jv‡K 4 I 5 b¤^i cÖ‡kœi DËi `vI: 
 AB †iLvs‡ki Dci ‡h‡Kv‡bv we›`y C Ges †Kv‡bv †f±i g~jwe› ỳi mv‡c‡¶ A, B I C we› ỳi Ae ’̄vb 

†f±i h_vµ‡g a , b , I c | 
4| C we›`ywU AB †iLvsk‡K 2:3 Abycv‡Z Aš—wef©³ Ki‡j wb‡Pi †KvbwU mwVK? 

 K. c =
5
2ba+  L. c =

5
2 ba+  

 M. c = 
5

23 ba +  N. c =
5

32 ba +  

5|  †f±i g~jwe›`ywU O n‡j wb‡Pi †KvbwU mwVK? 
 K. OA  = a - b  L. OA  + OC = AC  

 M. AB  = b - a  N. OC  = c - b  
6| ABC  wÎfy‡Ri AB,CA,BC  evûÎ‡qi ga¨we›`y h_vµ‡g F,E,D  n‡j,  

 (K) CF,BE,AD,BC  †f±i¸‡jv‡K AB Ges AC  †f±‡ii gva¨‡g cÖKvk Ki| 

 (L) AD,CA,BC  †f±i¸‡jv‡K BE  Ges CF  †f±‡ii gva¨‡g cÖKvk Ki| 

 7| ABCD  mvgvš—wi‡Ki KY©Øq AC  I BD  n‡j AB  I AC  †f±iØq‡K AD  I BD  

†f±iØ‡qi gva¨‡g cÖKvk Ki Ges †`LvI †h, AC+ BD = BC2  Ges AB2BDAC =−  

8| †`LvI †h, (K) ( ) baba −−=+−  

 (L) cba =+  n‡j bca −=  

9| †`LvI †h (K) a2aa =+  (L) ( ) anamanm −=−  

 (M) ( ) bmambam −=−  

10| (K) b,a  cÖ‡Z¨‡K Ak~b¨ †f±i n‡j †`LvI †h, bma =  n‡Z cv‡i †KejgvÎ hw` b,a
 Gi mgvš—ivj nq| 

 (L) b,a  Ak~b¨ Amgvš—ivj †f±i Ges 0bnam =+  n‡j †`LvI †h, 0nm ==  

11| D,C,B,A  we›`y¸‡jvi Ae ’̄vb †f±i h_vµ‡g d,c,b ,a  n‡j †`LvI †h, ABCD  mvgvš—wiK n‡e 

hw` Ges †KejgvÎ hw` dcab −=−  nq| 

12| †f±‡ii mvnv‡h¨ cÖgvY Ki †h, wÎfy‡Ri GK evûi ga¨we›`y †_‡K Aw¼Z Aci evûi mgvš—ivj †iLv Z…Zxq 
evûi ga¨we›`yMvgx| 

13| cÖgvY Ki †h, †Kv‡bv PZzfy©‡Ri KY©Øq ci¯úi‡K mgwØLwÛZ Ki‡j Zv GKwU mvgvš—wiK nq| 

14| †f±‡ii mvnv‡h¨ cÖgvY Ki †h, UªvwcwRqv‡gi Amgvš—ivj evûØ‡qi ga¨we›`yi ms‡hvRK mij‡iLv
mgvš—ivj evûØ‡qi mgvš—ivj I Zv‡`i †hvMd‡ji A‡a©K| 
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15| †f±‡ii mvnv‡h¨ cÖgvY Ki †h, UªvwcwRqv‡gi KY©Ø‡qi ga¨we›`yi ms‡hvRK mij‡iLv mgvš—ivj evûØ‡qi 
mgvš—ivj Ges Zv‡`i we‡qvMd‡ji A‡a©K| 

16| 

  
 ∆ABC Gi AB I AC evûi ga¨we›`y h_vµ‡g D I E 
 K. AD(  + )DE   †K AC  †f±‡ii gva¨‡g cÖKvk Ki| 

 L. ‡f±‡ii mvnv‡h¨ cÖgvY Ki †h, AB| |DC Ges DE = 
2
1 BC 

 M. ABCD UªvwcwRqv‡gi KY©Ø‡qi ga¨we›`y h_vµ‡g M I N n‡j †f±‡ii mvnv‡h¨ cÖgvY Ki †h, 

MN| |DE| |BC Ges MN = 
2
1  (BC-DC)  

17|  ∆ABC Gi BC, CA I AB evûi ga¨we›`y h_vµ‡g D, E I F 
 K. AB  †f±i‡K BE  I CF  †f±‡ii gva¨‡g cÖKvk Ki| 
 L. cÖgvY Ki †h, AD + BE + CF  = O  
 M. †f±‡ii mvnv‡h¨ cÖgvY Ki †h, F we›`y w`‡q Aw¼Z BC Gi  
   mgvš—ivj †iLv Aek¨B E we›`yMvgx n‡e| 



Î‡qv`k Aa¨vq 

Nb R¨vwgwZ 

Avgv‡`i ev¯—e Rxe‡b wewfbœ AvKv‡ii Nbe ‘̄i cÖ‡qvRb I Zvi e¨envi me©`vB n‡q Zv‡K| Gi g‡a¨ mylg I 
welg AvKv‡ii Nbe ‘̄ Av‡Q| mylg AvKv‡ii Nbe ‘̄ Ges ỳBwU mylg Nbe ‘̄i mgš^‡q MwVZ †hŠwMK 
Nbe¯‘i AvqZb I c„ôZ‡ji ‡¶Îdj wbY©q c×wZ GB Aa¨v‡q Av‡jvPbv Kiv n‡e| 
 

Aa¨vq †k‡l wk¶v_x©iv 
 Nbe¯‘i cÖZxKxq wPÎ A¼b Ki‡Z cvi‡e|  
 wcÖRg, wcivwgW AvK…wZi e ‘̄, †MvjK I mge„Ëf~wgK †KvY‡Ki AvqZb Ges c„ôZ‡ji †¶Îdj wbY©q Ki‡Z 

cvi‡e| 
 Nb R¨vwgwZi aviYv cÖ‡qvM K‡i mgm¨v mgvavb Ki‡Z cvi‡e| 
 ‡hŠwMK Nbe¯‘i AvqZb I c„ôZ‡ji ‡¶Îdj cwigvc Ki‡Z cvi‡e| 
 Nb R¨vwgwZi aviYv e¨envwiK †¶‡Î cÖ‡qvM Ki‡Z cvi‡e| 

13.1 †gŠwjK aviYv 
gva¨wgK R¨vwgwZ‡Z we› ỳ, †iLv I Z‡ji †gŠwjK aviYv Av‡jvwPZ n‡q‡Q| Nb R¨vwgwZ‡ZI we›`y, †iLv I 
Zj †gŠwjK aviYv wn‡m‡e MÖnY Kiv nq| 
 

1| e ‘̄i ˆ`N©̈ , cÖ ’̄ I D”PZv cÖ‡Z¨KwU‡K H e¯‘i gvÎv (dimension) ejv nq| 
2| we›`yi ˆ`N©¨, cÖ¯’ I D”PZv †bB| GwU GKwU aviYv| ev¯—‡e †evSvi R‡b¨ Avgiv GKwU WU (.) e¨envi 
Kwi| G‡K Ae ’̄v‡bi cÖwZiƒc ejv †h‡Z cv‡i| myZivs we›`yi †Kvb gvÎv †bB| ZvB we› ỳ k~b¨ gvwÎK| 
3| †iLvi †KejgvÎ ˆ`N©¨ Av‡Q, cÖ¯’ I D”PZv †bB| ZvB †iLv GKgvwÎK| 
4| Z‡ji ˆ`N©¨ I cÖ¯’ Av‡Q, D”PZv †bB| ZvB Zj wØgvwÎK| 
5| †h e¯‘i ˆ`N©¨, cÖ¯’ I D”PZv Av‡Q, Zv‡K Nbe¯‘ ejv nq| myZivs Nbe¯‘ wÎgvwÎK| 
 

13.2 KwZcq cÖv_wgK msÁv 
1| mgZj (Plane surface) t †Kv‡bv Z‡ji Dci¯’ †h †Kv‡bv `yBwU we› ỳi ms‡hvRK mij‡iLv m¤ú~Y©iƒ‡c 
H Z‡ji Dci Aew ’̄Z n‡j, H Zj‡K mgZj ejv nq| cyKz‡ii cvwb w ’̄i _vK‡j H cvwbi DcwifvM 
GKwU mgZj| wm‡g›U w`‡q wbwg©Z ev †gvRvBK…Z N‡ii †g‡S‡K Avgiv mgZj e‡j _vwK| wKš‘ 
R¨vwgwZKfv‡e Zv mgZj bq, KviY N‡ii †g‡S‡Z wKQy DuPz-wbPz _v‡KB| 
 

`ªóe¨ t Ab¨ wKQy D‡jL bv _vK‡j Nb R¨vwgwZ‡Z †iLv ev ˆ`N©¨ Ges Z‡ji we¯—vi Amxg (infinite) ev 
Awbw`©ó g‡b Kiv nq| myZivs Z‡ji msÁv †_‡K Abygvb Kiv hvq †h, †Kv‡bv mij †iLvi GKwU Ask †Kv‡bv 
Z‡ji Dci _vK‡j Aci †Kv‡bv Ask H Z‡ji evB‡i _vK‡Z cv‡i bv| 

2| eµZj (Curved surface) t †Kv‡bv Z‡ji Dci Aew¯’Z †h‡Kv‡bv `yBwU we› ỳi ms‡hvRK mij‡iLv 
m¤ú~Y©iƒ‡c H Z‡ji Dci Aew ’̄Z bv n‡j, H Zj‡K eµZj ejv nq| †Mvj‡Ki c„ôZj GKwU eµZj| 
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3| Nb R¨vwgwZ (Solid geometry) t MwYZ kv‡¯¿i †h kvLvi mvnv‡h¨ Nbe ‘̄ Ges Zj, †iLv I we›`yi 

ag© Rvbv hvq, Zv‡K Nb R¨vwgwZ ejv nq| KLbI KLbI G‡K RvMwZK R¨vwgwZ (Geometry of 
space) ev wÎgvwÎK R¨vwgwZI (Geometry of three dimensions) ejv nq| 
 

4| GKZjxq †iLv (Coplanar straight lines) t GKvwaK mij‡iLv GKB mgZ‡j Aew ’̄Z n‡j, ev 
Zv‡`i mK‡ji ga¨ w`‡q GKwU mgZj A¼b m¤¢e n‡j H mij‡iLv¸‡iv‡K GKZjxq ejv nq| 
 

5| ˆbKZjxq †iLv (Skew or non coplanar lines) t GKvwaK mij‡iLv GKB mgZ‡j Aew¯’Z bv 
n‡j ev Zv‡`i ga¨ w`‡q GKwU mgZj A¼b Kiv m¤¢e bv n‡j G¸‡jv‡K ˆbKZjxq mij‡iLv ejv nq| 
`yBwU †cwÝj‡K GKwUi Dci Avi GKwU w`‡q †hvM ev ¸YwPý AvK…wZi GKwU e ‘̄ ‰Zwi Ki‡jB `yBwU 
ˆbKZjxq mij‡iLv Drcbœ n‡e| 
 
6|  mgvš —ivj mij‡iLv (Parallel line) t `yBwU 

GKZjxq mij‡iLv hw` ci¯úi †Q` bv K‡i 
A_©vr hw` Zv‡`i †Kv‡bv mvaviY we›`y bv _v‡K, 
Z‡e Zv‡`i mgvš—ivj mij‡iLv ejv nq| 

  
7| mgvš —ivj Zj (Parllel planes) t `yBwU mgZj 

hw` ci¯úi †Q` bv K‡i A_©vr hw` Zv‡`i †Kv‡bv 
mvaviY †iLv bv _v‡K Z‡e H ZjØq‡K mgvš—ivj 
Zj ejv nq| 

  
8| mgZ‡ji mgvš —ivj †iLv t GKwU mij‡iLv I 

GKwU mgZj‡K Awbw ©̀ófv‡e ewa©Z Ki‡jI hw` 
Zviv ci¯úi †Q` bv K‡i, Z‡e H mij‡iLv‡K 
D³ Z‡ji mgvš—ivj †iLv ejv nq| 

 `ªóe¨ t mvaviY wÎgvwÎK e ‘̄i Qwe wØgvwÎK KvMR ev †ev‡W© A¼b wKQyUv RwUj| ZvB 
†kªwYK‡¶ cvV`vbKv‡j cÖ‡Z¨KwU msÁvi e¨vL¨vi m‡½ Zvi GKwU wPÎ A¼b K‡i †`wL‡q w`‡j 
welqwU wk¶v_x©‡`i c‡¶ †evSv I g‡b ivLv mnRZi n‡e| 

   
9| Z‡ji j¤̂ †iLv (Normal or perpendicular 

to a plane) t †Kv‡bv mij‡iLv GKwU mgZ‡ji 
Dci ’̄ †Kv‡bv we›`y †_‡K H mgZ‡ji Dci Aw¼Z 
†Kv‡bv we›`y †_‡K H mgZ‡ji Dci Aw¼Z †h 
†Kv‡bv †iLvi Dci j¤^ n‡j, D³ mij‡iLv‡K H 
mgZ‡ji Dci j¤^ ejv nq| 
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10| wZh©K (Oblique) †iLv t †Kvb mij‡iLv GKwU 
mgZ‡ji mv‡_ mgvš—ivj ev j¤^ bv n‡j, H 
mij‡iLv‡K mgZ‡ji wZh©K †iLv ejv nq| 

  
11| Dj¤̂ (Vertical) †iLv ev Zj t w ’̄i Ae¯’vq 

Szjš— Ij‡bi myZvi m‡½ mgvš—ivj †K‡bv †iLv ev 
Zj‡K Lvov ev Dj¤^ Zj e‡j| 

  
12| Abyf~wZK (Horizontal) Zj I †iLv t †K‡bv 

mgZj GKwU Lvov mij‡iLvi mv‡_ j¤^ n‡j, 
Zv‡K kqvb ev Abyf~wgK Zj ejv nq| Avevi 
†K‡bv Abyf~wgK Z‡j Aew¯’Z †h †Kvb 
mij‡iLv‡K Abyf~wgK mij‡iLv ejv nq| 

13| mgZj I ˆbKZjxq PZzfy©R t †K‡bv PZzfy©‡Ri evû¸‡jv mK‡j GB Z‡j Aew¯’Z n‡j, Zv‡K mgZj 
PZzfy©R ejv nq| Avevi †K‡bv PZzfy©‡Ri evû¸‡jv mK‡j GKB Z‡j Aew ’̄Z bv n‡j, H PZzfy©R‡K 
ˆbKZjxq PZzfy©R ejv nq| ˆbKZjxq PZzfy©‡Ri `yBwU mwbœwnZ evû GKZ‡j Ges Aci `yBwU Ab¨ Z‡j 
Aew¯’Z| myZivs †K‡bv ˆbKZjxq PZzfy©‡Ri wecixZ evûØq ˆbKZjxq| 
 

14| ˆbKZjxq †iLvi Aš —M©Z †KvY t `yBwU ˆKZjxq †iLvi Aš—M©Z †KvY Zv‡`i †h‡Kv‡bv GKwU I Zvi 
Dci¯’ †h‡Kv‡bv we›`y †_‡K Aw¼Z AciwUi mgvš—ivj †iLvi Aš—M©Z †Kv‡Yi mgvb| Avevi ỳBwU ˆbKZjxq 
†iLvi cÖ‡Z¨‡Ki mgvš—ivj `yBwU †iLv †K‡bv we›`y‡Z A¼b Ki‡j H we› ỳ‡Z Drcbœ †Kv‡Yi cwigvYI 
ˆbKZjxq †iLvØ‡qi Aš—M©Z †Kv‡Yi mgvb| 
 

 g‡b Kwi, AB  I CD  `yBwU ˆbKZjxq †iLv| †h 

†Kv‡bv O  we›`y‡Z AB  I CD  Gi mgvš—ivj 

h_vµ‡g OP  Ges OQ  †iLvØq A¼b Ki‡j 

POQ∠  B AB  I CD  Gi Aš—M©Z †KvY wb‡`©k 

Ki‡e| 

 

  
15| wØZj †KvY (Dihedral angle) t `yBwU mgZj 

mij‡iLvq †Q` Ki‡j Zv‡`i †Q` †iLv¯’ †h †Kv‡bv 
we›`y †_‡K H mgZjØ‡qi cÖ‡Z¨‡Ki Dci H †Q` 
†iLvi mv‡_ j¤ ̂Giƒc GKwU K‡i †iLv A¼b Ki‡j 
Drcbœ †KvYB H mgZjØ‡qi Aš—M©Z wØZj †KvY| 
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 AB  I CD  mgZjØq AC  †iLvq ci¯úi †Q` K‡i‡Q| AC  †iLv ’̄ O  we›`y‡Z AB  

mgZ‡j OM  Ges CD  mgZ‡j ON  Giƒc `yBwU mij‡iLv A¼b Kiv n‡jv †hb Zviv 
DfqB AC  Gi m‡½ O  we› ỳ‡Z j¤̂ nq| Zvn‡j MON∠  B AB  I CD  mgZjØ‡qi 
Aš—M©Z wØZj †KvY m~wPZ K‡i| `yBwU ci¯ú‡”Q`x mgZ‡ji Aš—M©Z wØZj †Kv‡Yi cwigvY GK 
mg‡KvY n‡j, H mgZjØq ci¯úi j¤^| 

 16| Awf‡¶c t †Kv‡bv we›`y †_‡K GKwU wbw ©̀ó 
mij‡Lvi Dci ev †Kv‡bv mgZ‡ji Dci Aw¼Z 
j¤^‡iLvi cv`we›`y‡K H †iLv ev mgZ‡ji Dci D³ 

we› ỳi cvZb ev Awf‡¶c (Projection) ejv nq| 
†Kv‡bv mij‡iLv ev eµ‡iLvi mKj we›`y †_‡K †Kv‡bv 
wbw`©ó mgZ‡ji Dci Aw¼Z j¤^¸‡jvi cv`we›`ymg~‡ni 
†mU‡K H mgZ‡ji Dci D³ mij‡iLv ev eµ‡iLvi 
Awf‡¶c ejv nq| GB Awf‡¶c‡K j¤^ Awf‡¶cI 

(Orthogonal Projection) ejv nq| 

 

 
wP‡Î XY  mgZ‡ji Dci GKwU eµ‡iLv I GKwU mij‡iLvi Awf‡¶c †`Lv‡bv n‡q‡Q| 
13.3 `yBwU mij‡iLvi g‡a¨ m¤úK© 
(K) ̀ yBwU mij‡iLv GKZjxq n‡Z cv‡i, †m‡¶‡Î Zviv Aek¨B mgvš—ivj n‡e ev †Kv‡bv GK we›`y‡Z 
ci¯úi †Q` Ki‡e| 
(L) `yBwU mij‡iLv ˆbKZjxh n‡Z cv‡i, †m‡¶‡Î Zviv mgvš—ivjI n‡e bv wKsev †Kv‡bv we›`y‡Z †Q`I 
Ki‡e bv| 
13.4 ¯̂Ztwm× 
(K) †Kv‡bv mgZ‡ji Dci¯’ `yBwU we›`yi ms‡hvRK mij‡iLv‡K Awbw`©ófv‡e ewa©Z Ki‡jI Zv m¤ú~Y©fv‡e 
H mgZ‡j Aew¯’Z _vK‡e| myZivs GKwU mij‡iLv I GKwU mgZ‡ji g‡a¨ `yBwU mvaviY we›`y _vK‡j, 
H mij‡iLv eivei Zv‡`i g‡a¨ AmsL¨ mvaviY we›`y _vK‡e| 
(L) `yBwU wbw`©ó we›`y ev GKwU mij‡iLvi ga¨ w`‡q AmsL¨ mgZj A¼b Kiv hvq| 
13.5 mij‡iLv I mgZ‡ji g‡a¨ m¤úK©  
(K) GKwU mij‡iLv GKwU mgZ‡ji m‡½ mgvš—ivj n‡j Zv‡`i g‡a¨ †Kv‡bv mvaviY we›`y _vK‡e bv| 
(L) GKwU mij‡iLv †Kv‡bv mgZj‡K †Q` Ki‡j Zv‡`i g‡a¨ gvÎ GKwU mvaviY we›`y _vK‡e| 
(M) hw` †Kv‡bv mij‡iLv I mgZ‡ji `yBwU mvaviY we› ỳ _v‡K, Zvn‡j m¤ú~Y© mij‡iLvwU H mgZ‡j 
Aew¯’Z n‡e| 
13.6 `yBwU mgZ‡ji g‡a¨ m¤úK© 
(K) ̀ yBwU mgZj ci¯úi mgvš—ivj n‡j Zv‡`i g‡a¨ †Kv‡bv mvaviY we›`y _vK‡e bv| 
(L) `yBwU mgZj ci¯úi‡Q`x n‡j Zviv GKwU mij‡iLvq †Q` Ki‡e Ges Zv‡`i AmsL¨ mvaviY we›`y 

_vK‡e| 
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13.7   Nbe¯‘  
 Avgiv Rvwb, GKLvbv eB ev GKLvbv BU ev GKwU ev· ev GKwU †MvjvKvi ej meB Nbe¯‘ Ges Zviv 

cÖ‡Z¨‡KB wKQy cwigvb ’̄vb (Space) `Lj K‡i _v‡K| Avevi GKLÛ cv_i ev KvV, B‡Ui GKwU LÛ, 
Kqjvi UzKiv, Gu‡Uj gvwUi ïKbv LÛ BZ¨vw`I Nbe ‘̄i D`vniY| Z‡e G¸‡jv welg Nbe ‘̄| 

mgZj A_ev eµZj Øviv †ewóZ k~‡b¨i wKQyUv ¯’vb `Lj K‡i _v‡K Gi~c e¯‘‡K Nbe ‘̄ (Solid) ejv nq| 
mgZj¯’ †Kv‡bv ¯’vb‡K †eób Ki‡Z n‡j †hgb, Kgc‡¶ wZbwU mij ‡iLv `iKvi †Zgwb RvMwZK †Kv‡bv

’̄vb‡K †eób Ki‡Z n‡j Aš—Z PviwU mgZj `iKvi| GB Zj¸‡jv Nbe ‘̄i Zj ev c„ôZj (Surface) Ges 

G‡`i `ywU mgZj †h ‡iLvq †Q` K‡i, Zv‡K H Nbe ‘̄i avi (Edge) ejv nq|  
GKwU ev‡·i ev GKLvbv B‡Ui QqwU c„ôZj Av‡Q Ges eviwU avi Av‡Q| GKwU wµ‡KU ej gvÎ GKwU 
eµZj Øviv Ave×| 
KvR: 1| ‡Zvgiv cÖ‡Z¨‡K GKwU K‡i mylg Nbe ‘̄ I welg Nbe ‘̄i bvg wjL|  
      2| ‡Zvgvi D‡jwLZ Nbe ‘̄¸‡jvi K‡qKwU e¨envi wjL|  
 

13.8   mylg Nbe¯‘i AvqZb I Z‡ji †¶Îdj 
1| AvqwZK Nb ev AvqZvKvi Nbe¯— (Rectangular Parallelopiped) 
 

 
 
 
 
 

wPÎ 
wZb‡Rvov mgvš—ivj mgZj Øviv Ave× Nbe¯‘‡K mvgvš—wiK Nbe¯‘ ejv nq| GB QqwU mgZ‡ji cÖ‡Z¨KwU 
GKwU mvgvš—wiK Ges wecixZ c„ô¸‡jv me©‡Zvfv‡e mgvb| mvgvš—wiK Nbe ‘̄i wZbwU `‡j wef³ eviwU avi 
Av‡Q|  
 

†h mvgvš—wiK Nbe ‘̄i c„ôZj¸‡jv AvqZ‡¶Î, Zv‡K AvqZvKvi Nbe¯‘ ejv nq| †h AvqZvKvi Nbe ‘̄i 

c„ôZj¸‡jv eM©‡¶Î, Zv‡K NbK (Cube) ejv nq| Dc‡iv³ wP‡Î AvqZvKvi Nbe —̄i Ges Nb‡Ki c„ô¸‡jv 

ABCD, A′B′C′D′, BCC′B′, ADD′A′, ABB′A′, DCC′D′ Ges avi¸‡jv AB, A′B′, CD, 
C′D′, BC, B′C′, AD, A′D′, AA′, BB′, CC′, DD′ Ges GKwU KY© BD′. 
 

g‡b Kwi, AvqZvKvi Nbe ‘̄i ˆ`N©¨, cÖ¯— I D”PZv h_vµ‡g AB = a GKK AD = b GKK Ges AA′ = c 
GKK| 
 

(K) AvqZvKvi Nbe ‘̄i mgMªZ‡ji †¶Îdj (Area of the whole surface) 
= QqwU c„‡ôi ‡¶Îd‡ji mgwó 
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= 2(ABCD Z‡ji †¶Îdj + ABB′A′ Z‡ji †¶Îdj + ADD′A′ Z‡ji †¶Îdj) 

= 2(ab + ac + bc) eM©GKK 

= 2(ab + bc + ca) eM©GKK 
 

(L) AvqZb (Volume) = AB × AD × AA′ NbGKK = abc NbGKK 

(M) KY© 22222222 cbaDDADABDDBDDB ++=′++=′+=′  GKK  
 

2| Nb‡Ki ‡¶‡Î, a = b = c. AZGe 
(K) mgMÖZ‡ji ‡¶Îdj = 2(a2+a2+a2) = 6a2 eM©GKK 

(L) AvqZb = a. a. a = a3 NbGKK 

(M) KY©= aaaa 3222 =++  GKK| 
 

D`vniY 1| GKwU AvqZvKvi Nbe ‘̄i ˆ`N©¨, cÖ¯’ I D”PZvi AbycvZ 4: 3: 2 Ges Zvi mgMÖZ‡ji †¶Îdj 

468 eM©wgUvi n‡j, Zvi KY© I AvqZb wbY©q Ki| 
 

mgvavb : g‡b Kwi, ˆ`N©¨, cÖ¯’ I D”PZv h_vµ‡g xxx 2,3,4  wgUvi| 

Zvn‡j, ( ) 4684.22.33.42 =++ xxxxxx  

ev, 46852 2 =x  ev, 392 =∴= xx  

∴ Nbe ‘̄i ˆ`N©¨ 12 wg., cÖ¯’ 9 wg. Ges D”PZv 6 wg. 

Bnvi K‡Y©i ˆ`N©¨ = 26136811446912 222 =++=++  wgUvi =16.16 wgUvi (cÖvq)  

Ges AvqZb = 12×9×6 = 648 NbwgUvi| 
 
KvR : 1| wcR‡ev‡W©i GKwU †QvU ev· (KvU©yb A_ev Jl‡ai †evZ‡ji c¨v‡KU) Gi ˆ`N¨©, cÖ¯’, I D”PZv †g‡c Zvi 
            AvqZb, QqwU Z‡ji †¶Îdj I K‡Y©i ˆ`N¨© wbY©q Ki| 

 

3| wcÖRg (Prism) 
‡h Nbe ‘̄i `yB cÖvš— me©mg I mgvš—ivj eûfyR Øviv Ave× Ges Ab¨vb¨ Zj¸‡jv mvgvš—wiK Zv‡K wcÖRg 
e‡j| wcÖR‡gi `yB cÖvš—‡K Bnvi f~wg Ges Ab¨vb¨ Zj¸‡jv‡K cvk¦©Zj e‡j| me¸‡jv cvk¦©Zj AvqZvKvi n‡j 
wcÖRgwU‡K Lvov wcÖRg Ges Ab¨‡¶‡Î wcÖRgwU‡K Zxh©K wcÖRg ejv nq| ev¯—e †¶‡Î Lvov wcÖRgB AwaK 
e¨en„Z nq| f~wg Z‡ji bv‡gi Dci wbf©i K‡i wcÖR‡gi bvgKiY Kiv nq| †hgb, wÎfyRvKvi wcÖRg, 
PZzf©yRvKvi wcÖRg, cÂfyRvKvi wcÖRg BZ¨vw`| 

f~wg mylg eûfyR n‡j wcÖRg‡K mylg wcÖRg (Regular prism) e‡j| f~wg mylg bv n‡j Bnv‡K welg wcÖRg 

(Irregular prism) ejv nq| msÁvbymv‡i AvqZvKvi Nbe ‘̄ I NbK Dfq‡KB wcÖRg ejv nq| Kvu‡Pi ˆZwi 
Lvov wÎfyRvKvi wcÖRg Av‡jvKiwk¥i we”Qzi‡Yi Rb¨ e¨en„Z nq|  
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           `yB ai‡bi wcÖRg  

K) wcÖR‡gi mgMÖZ‡ji †¶Îdj 

= 2 (f~wgi †¶Îdj) + cvk¦©Zj¸‡jvi †¶Îdj 

= 2 (f~wgi †¶Îdj) + f~wgi cwimxgv × D”PZv 

L) AvqZb = f~wgi †¶Îdj × D”PZv  
 

D`vniY 2| GKwU wÎfyRvKvi wcÖR‡gi fywgi evû¸‡jvi ˆ`N¨© h_vµ‡g 3, 4 I 5 †m. wg. Ges D”PZv  

8 †m. wg.| Bnvi mgMÖZ‡ji †¶Îdj I AvqZb wbY©q Ki| 

mgvavb : wcÖR‡gi f~wgi evû¸‡jvi ˆ`N¨© h_vµ‡g 3, 4 I 5 †m. wg.| 

‡h‡nZz  32 + 42 = 52, Bnvi f~wg GKwU mg‡KvYx wÎfyR hvi †¶Îdj = 634
2
1

=××  eM© †m. wg. 

∴ wcÖRgwUi mgMªZ‡ji †¶Îdj =  2 × 6 + 
2
1  (3 + 4 + 5) × 8  =  12 + 48 =  60  eM© †m. wg. 

Ges  Bnvi AvqZb =  6 × 8 = 48  Nb †m. wg. 

AZGe wcÖRgwUi mgMÖZ‡ji †¶Îdj 60 eM© †m. wg. Ges AvqZb 48 Nb †m. wg.| 
 

4. wcivwgW (Pyramid) 
eûfy‡Ri Dci Aew ’̄Z †h Nbe ‘̄i GKwU kxl©we›`y _v‡K Ges hvi cvk¦©Zj¸‡jvi cÖ‡Z¨KwU wÎfyRvKvi Zv‡K 
wcivwgW e‡j|  
wcivwg‡Wi f~wg †h‡Kv‡bv AvKv‡ii eûfyR Ges Zvi cvk¦©Zj¸‡jvI †h‡Kv‡bv ai‡bi wÎfyR n‡Z cv‡i| Z‡e 
f~wg mylg eûfyR Ges cvk¦©Zj¸‡jv me©mg wÎfyR n‡j Zv‡K mylg wcivwgW ejv nq| mylg wcivwgW¸‡jv LyeB 
`„wób›`b| kxl©we›`y I f~wgi †h‡Kv‡bv †KŠwYK we› ỳi ms‡hvRK †iLv‡K wcivwg‡Wi avi e‡j| kxl© n‡Z f~wgi 
Dci AswKZ j¤^‰`N©¨‡K wcivwg‡Wi D”PZv ejv nq|  
Z‡e Avgiv wcivwgW ej‡Z mPivPi eM©vKvi f~wgi Dci Aew ’̄Z PviwU me©mg wÎfyR Øviv †ewóZ Nbe ‘̄‡KB 
eywS| GB ai‡bi wcivwg‡Wi eûj e¨envi Av‡Q| 

D”PZv 

f~wg
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PviwU mgevû wÎfyR Øviv †ewóZ Nbe ‘̄‡K mylg PZz ’̄jK (Regular tetrahedron) e‡j hv GKwU wcivwgW| 

GB wcivwg‡Wi 3 + 3 = 6 wU avi I 4 wU ˆKŠwYK we› ỳ Av‡Q| Bnvi kxl© n‡Z f~wgi Dci Aw¼Z j¤^ f~wgi 
fi‡K‡›`ª cwZZ nq| 
 

      
                          
 
           wewfbœ ai‡bi wcivwg‡Wi f~wgi bKkv 

           

wcivwgW 
 
K) wcivwg‡Wi mgMÖZ‡ji †¶Îdj 
    = f~wgi †¶Îdj + cvk¦©Zj¸‡jvi †¶Îdj 
wKš‘ cvk¦©Zj¸‡jv me©mg wÎfyR n‡j,  

wcivwg‡Wi mgMÖZ‡ji †¶Îdj = f~wgi †¶Îdj + 
2
1  ( f~wgi cwiwa × †njv‡bv D”PZv ) 

wcivwg‡Wi D”PZv  h, f~wg†¶‡Îi Aš—©e„‡Ëi e¨vmva©  r Ges †njv‡bv D”PZv  l n‡j, 22 rhl +=  

L) AvqZb = ×
3
1  f~wgi †¶Îdj × D”PZv  

D`vniY 3| 10 †m. wg. evûwewkó eM©vKvi f~wgi Dci Aew¯’Z GKwU wcivwg‡Wi D”PZv  12 †m. wg.| Bnvi 
mgMÖZ‡ji †¶Îdj I AvqZb wbY©q Ki| 

mgvavb: wcivwg‡Wi f~wgi †K›`ªwe›`y n‡Z †h‡Kv‡bv evûi j¤̂ `~iZ¡  r =
2

10  †m. wg. = 5 †m. wg. ,  

f~wg 

kxl© 
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wcivwg‡Wi D”PZv  12 †m. wg.| AZGe 

Bnvi †h‡Kv‡bv cvk¦©Z‡ji †njv‡bv D”PZv 2222 512 +=+= rh 1316925144 ==+=  †m. wg. 

wcivwg‡Wi mgMÖZ‡ji †¶Îdj ( ) 36026010013104
2
11010 =+=××+×=  eM© †m. wg. 

Ges Bnvi AvqZb ( ) 40041010121010
3
1

=××=×××=  Nb †m. wg. 

AZGe wcivwgWwUi mgMÖZ‡ji †¶Îdj 360 eM© †m. wg. Ges AvqZb 400 Nb †m. wg.| 
 
 
KvR : 1| ‡Zvgiv cÖ‡Z¨‡K GKwU K‡i mylg I GKwU K‡i welg (K) wcÖRg I (L) wcivwgW AvuK| 
        2| †h‡¶‡Î m¤¢e, †Zvgvi Aw¼Z Nbe¯‘wUi mgMÖZ‡ji †¶Îdj Ges AvqZb wbY©q Ki|  

 
 

4| mge„Ëf~wgK †KvYK (Right circular cone)  

‡Kv†bv mg‡KvYx wÎfy‡Ri mg‡KvY msjMœ GKwU 

evû‡K A¶ (axis) a‡i Zvi PZzw`©‡K wÎfyRwU‡K 
GKevi Nywi‡q Avb‡j †h Nbe¯‘ Drcbœ nq, Zv‡K 
mge„Ëf~wgK †KvYK ejv nq| 

 
 
wP‡Î, OAC  mg‡KvYx wÎfyR‡K OA  Gi PZzw`©‡K 
†Nviv‡bvi d‡j ABC  mge„Ëf~wgK †KvYK Drcbœ 

n‡q‡Q|G‡¶‡Î wÎfy‡Ri kxl©†KvY θ n‡j, θ †K 

†KvY‡Ki Aa©kxl©†KvY (Semi- vertical angle) 
ejv nq| 

 

 
†KvY‡Ki D”PZv ,hOA =  f~wgi e¨vmva© rOC =  Ges †njv‡bv D”PZv lAC =  n‡j  

(K) eµZ‡ji †¶Îdj 
2
1

=  × f~wgi cwiwa × †njv‡bv D”PZv 

rllr ππ =××= 2
2
1  eM©GKK 

(L) mgMÖZ‡ji †¶Îdj = eµZ‡ji †¶Îdj + f~wgZ‡ji †¶Îdj 

( )lrrrrl +=+= πππ 2  eM©GKK 
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(M) AvqZb = ×
3
1  f~wgi †¶Îdj × D”PZv = hr 2

3
1π  NbGKK| 

[ AvqZ‡bi GB m~ÎwU wbY©q c×wZ D”PZi †kªwY‡Z wkLv‡bv n‡e| ] 
 

D`vniY 4| GKwU mge„Ëf~wgK †KvY‡Ki D”PZv 12 †m. wg. Ges f~wgi e¨vm 10 †m. wg. n‡j Zvi ‡njv‡bv 
D”PZv, eµZ‡ji I mgMÖZ‡ji †¶Îdj Ges AvqZb wbY©q Ki| 

mgvavb : f~wgi e¨vmva© 
2

10
=r  †m. wg.= 5 †m. wg. 

†njv‡bv D”PZv 13512 2222 =+=+= rhl  †m. wg. 
eµZ‡ji †¶Îdj = 2035.204135 =××=ππrl  e. †m. wg. 
mgMÖZ‡ji †¶Îdj = ( ) ( ) 7433.2825135 =+×=+ ππ rlr  e. †m. wg. 

AvqZb = 1593.314125
3
1

3
1 22 =×××= ππ hr  N. †m. wg.| 

KvR: Rb¥w`‡b ev Ab¨vb¨ Avb›` Drm‡e e¨en„Z †KvYK AvK„wZi GKwU K¨vc msMÖn K‡i Zvi eµZ‡ji †¶Îdj I 
       AvqZb wbY©q Ki|  
 

5| †MvjK (Sphere)  
†Kv‡bv Aa©e„Ë †¶‡Îi e¨vm‡K A¶ a‡i H e¨v‡mi PZzw`©‡K Aa©e„Ë †¶Î‡K GKevi Nywi‡q Avb‡j †h Nbe¯‘ 
Drcbœ nq Zv‡K †MvjK e‡j| Aa©e„ËwUi †K›`ªB †Mvj‡Ki †K› ª̀| GB N~Y©‡bi d‡j Aa©e„Ë †h Zj Drcbœ K‡i 
ZvB nj †Mvj‡Ki Zj| †Mvj‡Ki †K›`ª ej‡Z g~j e„‡Ëi †K›`ª‡KB eySvq| 
CQAR  †Mvj‡Ki †K›`ª ,O  e¨vmva© 

OCOBOA ==  Ges †K›`ª †_‡K h  ~̀i‡Z¡ P  
we› ỳi ga¨ w`‡q OA  †iLvi mv‡_ j¤^ nq Giƒc GKwU 
mgZj †MvjKwU‡K †Q` K‡i QBR  e„ËwU Drcbœ 

K‡i‡Q| GB e„‡Ëi †K›`ª P  Ges e¨vmva© PB | 
Zvn‡j PB  Ges OP  ci¯úi mgvb| 

 
 

 

  

22222

222

hrOPOBPB
PBOPOB

−=−=∴

+=∴
 

†Mvj‡Ki e¨vmva© r  n‡j, 

 

(K) †Mvj‡Ki c„ôZ‡ji †¶Îdj = 24 rπ  eM©GKK| 

(L) AvqZb = 3

3
4 rπ  NbGKK| 

(M) h D”PZvq Zj‡PQ‡` Drcbœ e„‡Ëi e¨vmva© = 22 hr − GKK| 
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KvR: GKwU †Ljbv ej ev dzUej wb‡q Zvi e¨vmva© wbY©q Ki| AZtci Gi AvqZbI ‡ei Ki| 
 

D`vniY 5| 4 †m. wg. e¨v‡mi GKwU †jŠn †MvjK‡K wcwU‡q 
2
3  †m. wg. cyi“ GKwU e„ËvKvi †jŠncvZ cÖ¯‘Z 

Kiv nj| H cv‡Zi e¨vmva© KZ? 

mgvavb : †jŠn †Mvj‡Ki e¨vmva© = 2
2
4

=  †m. wg.| ∴ Zvi AvqZb = ππ
3

322.
3
4 3 =  Nb †m. wg. 

g‡b Kwi, cv‡Zi e¨vmva© = r  †m. wg.|  cvZwU 
3
2  †m. wg. cyi“| 

∴ cv‡Zi AvqZb = 
3
22 ×rπ  N. †m. wg. = 2

3
2 rπ  N. †m. wg.| 

kZ©vbymv‡i, ππ
3

32
3
2 2 =r  ev, 162 =r  ev, 4=r  

∴ cv‡Zi e¨vmva© = 4 †m. wg. 
 
D`vniY 6| mgvb D”PZv wewkó GKwU mge„Ëf~wgK †KvYK, GKwU Aa© †MvjK I GKwU wmwjÛvi mgvb mgvb 

f~wgi Dci Aew ’̄Z| †`LvI †h, Zv‡`i AvqZ‡bi AbycvZ 1: 2: 3 
mgvavb : g‡b Kwi, mvaviY D”PZv I f~wgi e¨vmva© h_vµ‡g h  Ges r  GKK| †h‡nZz Aa© †Mvj‡Ki D”PZv 
I e¨vmva© mgvb| rh =∴  

Zvn‡j †KvY‡Ki AvqZb = 32

3
1

3
1 rhr ππ =  NbGKK 

Aa© †Mvj‡Ki AvqZb = 33

3
2

3
4

2
1 rr ππ =⎟

⎠
⎞

⎜
⎝
⎛  NbGKK Ges wmwjÛv‡ii AvqZb = 32 rhr ππ =  

∴ wb‡Y©q AbycvZ 333 :
3
2:

3
1 rrr πππ=  3:2:11:

3
2:

3
1

==  

D`vniY 7| GKwU AvqZvKvi †jŠn dj‡Ki ˆ`N©¨, cÖ¯’ I D”PZv h_vµ‡g 10, 8 I 
2
15  †m. wg.| GB 

djKwU‡K Mwj‡q 
2
1  †m. wg. e¨vmva© wewkó KZ¸‡jv †MvjvKvi ¸wj cÖ¯‘Z Kiv hv‡e? 

mgvavb : †jŠn dj‡Ki AvqZb = 
2
15810 ××  N. †m. wg. = 440 N. †m. wg. 

g‡b Kwi, ¸wji msL¨v = n  

∴ n  msL¨K ¸wji AvqZb = 
62

1
3
4 3 ππ nn =⎟

⎠
⎞

⎜
⎝
⎛×  N. †m. wg. 

cÖkœvbymv‡i, 6
πn = 440          n =               = 840.3

π
440 × 6

∴
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∴ wb‡Y©q ¸wji msL¨v 840 wU| 

D`vniY 8| GKwU mge„Ëf~wgK †KvY‡Ki AvqZb ,V  eµZ‡ji †¶Îdj ,S  f~wgi e¨vmva© ,r  D”PZv h  

Ges Aa© kxl©‡KvY α n‡j †`LvI †h, 

( )
α

π
α

απ
sincos

tan 22 rhSi ==  eM©GKK 

( )
α

παπ
tan3

tan
3
1 3

23 rhVii ==  NbGKK 

mgvavb : cv‡ki wP‡Î, †KvY‡Ki D”PZv hOA = , †njv‡bv D”PZv lAC = , f~wgi e¨vmva© rOC =  Ges 
Aa© kxl©‡KvY α=∠OAC . 

†njv‡bv D”PZv 22 rhl += .  

wPÎ n‡Z †`Lv hvq †h, 
h
r

=αtan      ∴ αtanhr =   ev, α
α

cot
tan

rrh ==  

GLb ( ) απαπαππ 22222 sectan1tan rhrhhhrrlSi =+=+==  

                         
α

π
α
α

α
πα

α
παπ

sinsin
cos.

cos
cot.

cos
sec

22 rrrrrh ====   eM©GKK 

( ) ( ) απαππ 2322 tan
3
1tan

3
1

3
1 hhhhrVii ===  

α
πα

α
π

tan3
tan

tan3
1 3

2
3 r

r

r
=⎟

⎠
⎞

⎜
⎝
⎛=   NbGKK| 

 

5| †hŠwMK Nbe ‘̄ (Compound solid)  

`yBwU Nbe¯‘i mgš^‡q MwVZ Nbe¯‘‡K †hŠwMK Nbe ‘̄ e‡j|  
†hŠwMK Nbe ‘̄i K‡qKwU D`vniY t 

(1) GKwU AvqZvKvi Nbe ‘̄i Dc‡ii Zj hw` GKwU Lvov wcÖR‡gi †KvbI GKwU Z‡ji mgvb nq Z‡e 

Nbe ‘̄i Dci wgwj‡q wcÖRwU emv‡j GKwU †hŠwMK Nbe¯‘ nq| 

(2) GKwU wcÖR‡gi f~wg I GKwU PZz¯—j‡Ki f~wg me©mg n‡j Ges PZz¯—jKwU‡K wcÖR‡gi Dci emv‡j GKwU 

     †hŠwMK Nbe¯‘ nq| 

(3) GKwU †Mvj‡Ki e¨vmva© I GKwU mge„Ëf~wgK †KvY‡Ki f~wgi e¨vmva© mgvb n‡j Ges †KvYKwU‡K 

†Mvj‡Ki  Dci emv‡j GKwU bZzb Nbe ‘̄ m„wó nq| 

(4) `y&BwU Aa©‡MvjK I GKwU mge„Ëf~wgK wmwjÛv†ii mgš^‡q MwVZ †hŠwMK Nbe ‘̄‡K K¨vcmyj ejv †h‡Z 

     cv‡i| 
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wewfbœ AvKv‡ii †hŠwMK Nbe¯‘ 

Gfv‡e `yB ev `yB‡qi AwaK Nbe ‘̄i mgš^‡q wewfbœ cÖKv‡ii †hŠwMK Nbe ‘̄ ˆZwi Kiv hvq| A‡bK `„wób›`b 
’̄vcbvI †hŠwMK Nbe ‘̄| e¨vqvg Kivi A‡bK DcKiYI GKvwaK Nbe¯‘i mgš^‡q ‰Zwi Kiv nq| 

 

KvR: †Zvgiv cÖ‡Z¨‡K GKwU K‡i †hŠwMK Nbe¯‘ A¼b Ki I Bnvi  eY©bv `vI| m¤¢e n‡j Bnvi Zjmg~‡ni †¶Îdj I 
AvqZb wbY©‡qi m~Î †jL| 
 

D`vniY 9| GKwU K¨vcmy†ji ‰`N©¨ 15 †m. wg.| Bnvi wmwjÛvi AvK„wZi As‡ki e¨vmva© 3 †m. wg. n‡j, 
mgMªZ‡ji †¶Îdj I AvqZb wbY©q Ki| 

mgvavb:  K¨vcmy†ji m¤ú~Y© ‰`N©¨ 15 †m. wg.| ‡h‡nZz K¨vcmy†ji `yB cÖvš— Aa©‡MvjKvK…wZi, ‡m‡nZz Bnvi 

wmwjÛvi AvK„wZi As‡ki ‰`N©¨ l = 15 − (3 + 3) = 9 †m. wg.|  
myZivs K¨vcmy†ji mgMªZ‡ji †¶Îdj 
 = `yB cÖv‡š—i Aa©‡MvjvK„wZ As‡ki c„ôZ‡ji †¶Îdj + wmwjÛvi AvK…wZi As‡ki c„ôZ‡ji †¶Îdj  

= rlr ππ 24
2
12 2 +××  = ( ) 93234 2 ××+ ππ  [Q r = 3 †m. wg. ]   

74.28290 == π  eM© †m. wg. 

Ges K¨vcmyjwUi AvqZb = ( ) ( ) 57.367117933
3
4

3
4

2
12 2323 ==×+=+×× πππππ lrr  Nb †m. wg.| 

 

AbykxjbxÑ 13 
1| GKwU AvqZvKvi Nbe ‘̄i ˆ`N¨© 8 †m.wg., cÖ¯’ 4 †m.wg Ges D”PZv 3 †m.wg. n‡j Gi KY© KZ? 
 K. 25  †m.wg. L. 25 †m.wg 
 M. 225  †m.wg N. 50  †m.wg 
2|  †Kv‡bv mg‡KvYx wÎfy‡Ri AwZfyR wfbœ Aci evûØ‡qi ˆ`N¨© 4 †m.wg. Ges 3 †m.wg| wÎfyRwU‡K e„nËi 

evûi PZz©w`‡K †Nviv‡j- 
 i Drcbœ Nbe ‘̄wU GKwU mge„Ëf~wgK †KvYK n‡e 
 ii Nbe¯‘wU GKwU mge„Ëf~wgK wmwmjÛvi n‡e 
 iii Drcbœ Nbe¯‘wUi f~wgi †¶Îdj n‡e 9π eM© †m.wg. 
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Ic‡ii evK¨¸‡jvi g‡a¨ †Kvb&wU mwVK? 
K. i   L. ii 

 M. i I iii N. ii I iii 
wb‡gœi Z‡_¨i Av‡jv‡K 3 I 4 b¤^i cÖ‡kœi DËi `vI| 
2 †m.wg. e¨vmwewkó GKwU †MvjK AvK…wZi ej GKwU wmwjÛvi AvK…wZi ev‡· wVKfv‡e G‡U hvq| 
 

3| wmwjÛv‡ii AvqZb KZ? 
 K. 2π  Nb †m.wg. L. 4π   Nb †m.wg. 
 M. 6π   Nb †m.wg. N. 8π   Nb †m.wg. 
4| wmwjÛviwUi AbwaK…Z As‡ki AvqZb KZ? 

 K. 
3
π  Nb †m.wg. L. 

3
2π  Nb †m.wg. 

 M. 
3

4π  Nb †m.wg. N. 
3

3π  Nb †m.wg. 

wb‡gœi Z‡_¨i wfwË‡Z 5 I 6 b¤^i cÖ‡kœi DËi `vI: 
 6 †m.wg. e¨vmwewkó GKwU avZe KwVb †MvjK‡K Mwj‡q 3 †m.wg. e¨vmva©wewkó GKwU mge„Ëf~wgK 

wmwjÛvi ˆZwi Kiv n‡jv| 
5| Drcbœ wmwjÛvwUi D”PZv KZ? 
 K. 4 †m. wg. L. 6 †m. wg. 
 M. 8 †m. wg. N. 12 †m. wg. 
6| wmwjÛviwUi eµZ‡ji †¶Îdj KZ eM© †m.wg.? 
 K. 24π    L. 42π    
 M. 72π    N. 96π    
     
7| GKwU AvqZvKvi Nbe¯‘i ˆ`N©¨, cÖ¯’ I D”PZv h_vµ‡g 16 wg., 12 wg. I 4.5 wg.| Gi c„ôZ‡ji 

†¶Îdj, K‡Y©i ˆ`N©¨ Ges AvqZb wbY©q Ki| 

8| f~wgi Dci Aew ’̄Z 2.5 wg. ˆ`N©¨ I 1.0 wg. cÖ ’̄ wewkó (Af¨š—ixY cwigvc) GKwU AvqZvKvi 

Rjvav‡ii D”PZv 0.4 wgUvi n‡j, Gi AvqZb Ges Af¨š—ixY Z‡ji †¶Îdj wbY©q Ki| 

9| GKwU AvqZvKvi Nbe¯‘i gvÎv¸‡jv 5 †m. wg., 4 †m. wg. I 3 †m. wg. n‡j, Gi K‡Y©i mgvb aviwewkó 
Nb‡Ki mgMÖZ‡ji †¶Îdj wbY©q Ki| 

10| 70 Rb Qv‡Îi Rb¨ Giƒc GKwU †nv‡÷j wbg©vY Ki‡Z n‡e hv‡Z cÖ‡Z¨K Qv‡Îi Rb¨ 4.25 eM©wgUvi 

†g‡S I 13.6 NbwgUvi k~b¨ ’̄vb _v‡K| NiwU 3.4 wgUvi j¤̂v n‡j, Gi cÖ¯’ I D”PZv KZ n‡e? 

11|  GKwU mge„Ëf~wgK †KvY‡Ki D”PZv 8 †m. wg. Ges f~wgi e¨vmva© 6 †m. wg. n‡j, mgMÖZ‡ji †¶Îdj I 
AvqZb wbY©q Ki| 

12| GKwU mge„Ëf~wgK †KvY‡Ki D”PZv 24 †m. wg. Ges AvqZb 1232 Nb †m. wg.| Gi †njv‡bv D”PZv KZ? 

13| †Kv‡bv mg‡KvYx wÎfy‡Ri `yBwU evûi ˆ`N©¨ 5 †m. wg. Ges 3.5 †m. wg.| G‡K e„nËi evûi PZzw ©̀‡K 
†Nviv‡j †h Nbe ‘̄ Drcbœ nq, Zvi AvqZb wbY©q Ki| 

14| 6 †m. wg. e¨vmva© wewkó GKwU †Mvj‡Ki c„ôZj I AvqZb wbY©q Ki| 
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15| 6, 8, r †m. wg. e¨vmva© wewkó wZbwU KwVb Kuv‡Pi ej Mwj‡q 9 †m. wg. e¨vmva© wewkó GKwU KwVb 

†Mvj‡K cwiYZ Kiv nj| r  Gi gvb wbY©q Ki| 

16| GKwU duvcv †jvnvi †Mvj‡Ki evB‡ii e¨vm 13 †m. wg. Ges †jvnvi †ea 2 †m. wg.| H †Mvj‡K e¨eüZ 
†jvnv w`‡q GKwU wb‡iU †MvjK ˆZwi Kiv n‡jv| Zvi e¨vm KZ n‡e? 

17| 4 †m. wg. e¨vmv‡a©i GKwU wb‡iU †MvjK‡K Mwj‡q 5 †m. wg ewne©¨vmva© wewkó I mgfv‡e cyi“ GKwU 
duvcv †MvjK cÖ ‘̄Z Kiv n‡jv| wØZxq †MvjKwU KZ cyi“? 

18| GKwU †jvnvi wb‡iU †Mvj‡Ki e¨vmva© 6 †m. wg| Gi †jvnv †_‡K 8 †m. wg. ˆ`N©¨ I 6 †m. wg. e¨v‡mi 
KqwU wb‡iU wmwjÛvi cÖ¯‘Z Kiv hv‡e? 

19|  
π
22  †m. wg. e¨vmva© wewkó GKwU †MvjK AvK…wZi ej GKwU NbK AvK…wZi ev‡· wVKfv‡e G‡U hvq| 

ev·wUi AbwaK…Z As‡ki AvqZb wbY©q Ki| 

20| 13 †m. wg. e¨vmva© wewkó GKwU †Mvj‡Ki †K›`ª †_‡K 12 †m. wg. `~ieZ©x †Kv‡bv we›`yi ga¨ w`‡q e¨v‡mi 
Dci j¤^ mgZj †MvjKwU‡K †Q` K‡i| Drcbœ ZjwUi †¶Îdj wbY©q Ki| 

21| GKwU XvKbvhy³ Kv‡Vi ev‡·i evB‡ii ˆ`N©¨ I cÖ¯’ h_vµ‡g 1.6 wg. I 1.2 wg., D”PZv 0.8 wg. Ges 

Gi KvV 3 †m. wg. cyi“| ev·wUi wfZ‡ii Z‡ji †¶Îdj KZ? cÖwZ eM©wgUvi 14.44 UvKv wnmv‡e 
ev‡·i wfZi is Ki‡Z KZ LiP n‡e? 

22| 120 wg. ˆ`N©¨ I 90 wg. cÖ ’̄wewkó (ewng©vc) AvqZvKvi evMv‡bi PZzw ©̀‡K 2 wg. D”P I 25 †m. wg. cyi“ 

cÖvPxi wbg©vY Ki‡Z 25 †m. wg. ˆ`N©¨ 12.5 †m. wg. cÖ ’̄ Ges 8 †m. wg. †eawewkó KZ¸‡jv BU jvM‡e?  

23| GKwU AvqZvKvi Nbe¯‘i ˆ`N©¨ I cÖ‡¯’i AbycvZ 3:4  Ges Gi AvqZb 2304 Nb †m. wg| cÖwZ 

eM©‡mw›UwgUv‡i 10 UvKv wn‡m‡e H e¯‘i Zjvq mxmvi cÖ‡jc w`‡Z 1920 UvKv LiP n‡j, H e¯‘i 
gvÎv¸‡jv wbY©q Ki| 

24| †KvYK AvKv‡ii GKwU Zuveyi D”PZv 7.5 wgUvi| GB Zuvey Øviv 2000 eM©wgUvi Rwg wNi‡Z PvB‡j wK 
cwigvY K¨vbfvm jvM‡e? 

25| GKwU cÂfyRvKvi wcÖR‡gi `yBwU evûi ˆ`N¨© h_vµ‡g 6 †m. wg. I 8 †m. wg. Ges Aci wZbwU evûi 

        cÖ‡Z¨KwUi ˆ`N¨© 12.5 †m. wg.| wcÖRgwUi mgMÖZ‡ji †¶Îdj I AvqZb wbY©q Ki| 

26| 4 †m. wg. evûwewkó GKwU mylg lofyRvKvi wcÖR‡gi D”PZv 5 †m. wg.| Bnvi mgMÖZ‡ji †¶Îdj I 
        AvqZb †ei Ki| 

27| 6 †m. wg. evûwewkó mylg lofy‡Ri Dci Aew ’̄Z GKwU wcivwg‡Wi D”PZv  10 †m. wg.| Bnvi 
      mgMÖZ‡ji †¶Îdj I AvqZb wbY©q Ki| 

28|GKwU mylg PZz —̄j‡Ki †h‡Kv‡bv av‡ii ˆ`N©¨ 8 †m. wg. n‡j, Bnvi mgMÖZ‡ji †¶Îdj I AvqZb wbY©q Ki| 

29| GKwU ’̄vcbvi wb‡Pi Ask 3 wg. ˆ`N©̈  AvqZvKvi Nbe¯‘ I Dc‡ii Ask mylg wcivwgW| wcivwg‡Wi  
       f~wgi evûi ˆ`N©̈  2 wg. Ges D”PZv 3 wg. n‡j ¯’vcbvwUi mgMÖZ‡ji †¶Îdj I AvqZb wbY©q Ki|  
30| 25 wg. ˆ`N¨© I 18 wg. cÖ ’̄wewkó f~wgi Dci Aew ’̄Z †`vPvjv ¸`vg N‡ii †`qv‡ji D”PZv 5 wg.|  

cÖwZwU Pvjvi cÖ ’̄ 14 wg. n‡j ¸`vg NiwUi AvqZb wbY©q Ki| 



285D”PZi MwYZ

31|  

  
 

 K. wP‡Îi Nbe ‘̄wUi mgMÖZ‡ji †¶Îdj wbY©q Ki| 
 L. Nbe ‘̄wUi K‡Y©i mgvb aviwewkó GKwU avZe NbK‡K Mwj‡q 18 †m.wg. e¨vmwewkó KZ¸‡jv wb‡iU 

†MvjK Drcbœ Kiv hv‡e Zv wbKUZg c~Y©msL¨vq wbY©q Ki| 
 M. Nbe ‘̄wUi ABCD Z‡ji mgvb GKwU AvqZ‡¶Î‡K e„nËi evûi PZzw`©‡K †Nviv‡j †h Nbeš‘ Drcbœ 

nq, Zvi mgMÖZ‡ji †¶Îdj Ges AvqZb wbY©q Ki| 
32| GKwU mge„Ëf~wgK Zvueyi D”PZv 8 wgUvi Ges Gi f~wgi e¨vm 50 wgUvi 
 K. ZuveywUi †njv‡bv D”PZv wbY©q Ki| 
 L. ZuveywU ’̄vcb Ki‡Z KZ eM©wgUvi Rwgi cÖ‡qvRb n‡e? ZuveywUi wfZ‡ii k~b¨ ’̄v‡bi cwigvY wbY©q Ki| 
 M. ZuveywUi cÖwZ eM©wgUvi K¨vbfv‡mi g~j¨ 125 UvKv n‡j K¨vbfvm eve` KZ LiP n‡e? 



PZz`©k Aa¨vq 

m¤¢vebv 
Avgiv cÖwZwbqZ Õm¤¢vebvÕ kãwU e¨envi K‡i _vwK| †hgb Gevi Gm.Gm.wm. cix¶vq hv‡`i cvk Kivi 
m¤¢vebv Lye Kg, Gwkqv Kvc wµ‡K‡U evsjv‡`‡ki R‡qi m¤¢vebv †ewk, AvMvgxKvj ZvcgvÎv e„w× cvIqvi 
m¤¢vebv †ewk, AvR e„wó nIqvi m¤¢vebv Kg BZ¨vw`| A_©vr †Kv‡bv NUbv NUvi †¶‡Î AwbðqZv _vK‡jB †Kej 
Avgiv m¤¢vebvi K_v ewj| Avi AwbðqZvi gvÎvi DciB NUbvUv NUvi m¤¢vebv Kg ev †ewk n‡e Zv wbf©i 
K‡i| wKš‘ †Kv‡bv mvswL¨K gvb w`‡Z cv‡i bv| GB Aa¨v‡q Avgiv †Kv‡bv NUbv NUvi m¤¢vbvi mvswL¨K gvb 
wbY©‡qi wewfbœ m~Î Ges wbY©q cÖYvjx m¤ú‡K© Rvb‡ev Ges wbwðZ NUbv, Am¤¢e NUbv I m¤¢ve¨ NUbv eY©bv 
Ki‡Z cvi‡ev| 
 

Aa¨vq †k‡l wk¶v_©xiv − 
 m¤¢vebvi aviYv e¨vL¨v Ki‡Z cvi‡e| 
 ˆ`bw›`b wewfbœ D`vni‡Yi mvnv‡h¨ wbwðZ NUbv, Am¤¢e NUbv I m¤¢ve¨ NUbv eY©bv Ki‡Z cvi‡e|  
 GKB NUbvi cybive„wË NU‡j m¤¢ve¨ djvdj eY©bv Ki‡Z cvi‡e|  
 GKB NUbvi cybive„wË NU‡j m¤¢vebv wbY©q Ki‡Z cvi‡e| 
 m¤¢vebvi mnR I ev —̄ewfwËK mgm¨vi mgvavb Ki‡Z cvi‡e| 

 

14⋅1 m¤¢vebvi mv‡_ RwoZ wKQz k‡ãi aviYv 
ˆ`e cix¶v (Random Experiment) 
hLb †Kv‡bv cix¶vi m¤¢ve¨ mKj djvdj Av‡M †_‡K Rvbv _v‡K wKš‘ cix¶vwU‡Z †Kv‡bv GKUv wbw ©̀ó †Póvq 
Kx djvdj Avm‡e Zv wbwðZ K‡i ejv hvq bv, G‡K ˆ`e cix¶v e‡j| †hgb GKUv gy`ªv wb‡¶c cix¶vi 
m¤¢ve¨ djvdj (H, T)  n‡e, Zv Avgiv Av‡M †_‡KB Rvwb wKš‘ gy`ªvwU wb‡¶‡ci c~‡e© †Kvb djvdjwU NU‡e 
Zv Avgiv wbwðZ K‡i ej‡Z cvwi bv| myZivs gy`ªv wb‡¶c cix¶v GKUv ˆ`e cix¶v| 
 

NUbv (Event) : †Kv‡bv cix¶vi djvdj ev djvd‡ji mgv‡ek‡K NUbv e‡j| D`vniY¯^iƒc GKUv Q°v 
wb‡¶c cix¶vq Õ3Õ cvIqv GKUv NUbv| Avevi †Rvo msL¨v cvIqvI GKwU NUbv| 
 

mgm¤¢ve¨ NUbvejx (Equally Likely Events) 
‡Kv‡bv cix¶vi NUbv¸‡jv NUvi m¤¢vebv mgvb nq A_©vr hw` GKwU AciwUi †P‡q †ewk ev Kg m¤¢ve¨ bv nq, 
Z‡e NUbv¸‡jv‡K mgm¤¢ve¨ e‡j| †hgb GKUv wbi‡c¶ gy`ªv wb‡¶‡c †nW ev †Uj Avmvi m¤¢vebv mgvb| 
myZivs †nW Avmv I †Uj Avmv NUbv `yBwU mgm¤¢ve¨ NUbv| 
 

ci¯úi wew”Qbœ NUbvejx (Mutually Exclusive Events) 
‡Kv‡bv cix¶vq hw` GKUv NUbv NU‡j Ab¨Uv A_ev Ab¨ NUbv¸‡jv bv NU‡Z cv‡i Z‡e D³ NUbv¸‡jv‡K 
ci¯úi wew”Qbœ NUbv e‡j| †hgb, GKUv wbi‡c¶ gy`ªv wb‡¶c Ki‡j †nW Avmv ev †Uj Avmv `yBwU wew”Qbœ  
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NUbv| †Kbbv †nW Avm‡j †Uj Avm‡Z cv‡i bv| Avevi †Uj Avm‡j †nW Avm‡Z cv‡i bv| A_©vr †nW I †Uj 
GKmv‡_ Avm‡Z cv‡i bv| 
 

AbyK~j djvdj (Favourable Outcomes) 
†Kv‡bv cix¶vq GKUv NUbvi ¯^c‡¶i djvdj‡K D³ NUbvi AbyK~j djvdj e‡j| †hgb, GKwU Q°v wb‡¶c 
Ki‡j we‡Rvo msL¨v nIqvi AbyK~j djvdj 3wU|  
 

bgybv‡¶Î (Sample Space) I bgybv we›`y (Sample Point) 
‡Kv‡bv ˆ`e cix¶vi m¤¢ve¨ mKj djvdj wb‡q MwVZ †mU‡K bgybv‡¶Î e‡j| GKUv gỳ ªv wb‡¶c Ki‡j ỳBwU 
m¤¢ve¨ djvdj cvIqv hvq| h_v †nW (H) I †Uj (T) , GLb S Øviv G cix¶‡Yi djvd‡ji †mU‡K m~wPZ 
Ki‡j Avgiv wjL‡Z cvwi S = {H, T}| myZivs D³ cix¶vi bgybv‡¶Î S = {H, T}. g‡b Kiv hvK `yBwU 
gy`ªv GKmv‡_ wb‡¶c Kiv n‡jv| Zvn‡j bgybv‡¶ÎwU n‡e S = {HH, HT, TH, TT}. 
 

bgybv‡¶‡Îi cÖwZwU Dcv`vb‡K djvd‡ji bgybv we›`y e‡j| GKUv gy`ªv GKevi wb‡¶c cix¶vq bgybv‡¶Î S = 
{H, T} Ges GLv‡b H, T cÖ‡Z¨‡KB GK GKUv bgybv we›`y| 
 

14⋅2 hyw³wfwËK m¤¢vebv wbY©q 
D`vniY 1| g‡b Kwi GKUv wbi‡c¶ Q°v wb‡¶c Kiv n‡jv| 5 Avmvi m¤¢vebv KZ ? 
 

mgvavb : GKUv Q°v wb‡¶c Ki‡j m¤¢ve¨ djvdj¸‡jv n‡”Q : 1, 2, 3, 4, 5, 6| Q°vwU wbi‡c¶ n‡j 
djvdj¸‡jv mgm¤¢ve¨ n‡e| A_©vr  †h‡Kv‡bv djvdj Avmvi m¤¢vebv mgvb| AZGe †h‡Kv‡bv GKUv 

djvdj Avmvi m¤¢vebv Qqfv‡Mi GKfvM| myZivs 5 Avmvi m¤¢vebv 
6
1 | Avgiv GUv‡K 

6
1)5( =P  GBfv‡e 

†jwL| 
 

D`vniY 2| GKUv wbi‡c¶ Q°v wb‡¶‡c †Rvo msL¨v Avmvi m¤¢vebv KZ ? 
mgvavb : Q°v wb‡¶‡c m¤¢ve¨ djvdj¸‡jv n‡”Q : 1, 2, 3, 4, 5, 6. G‡`i g‡a¨ 2, 4, 6 GB 3wU †Rvo 
msL¨v| GB wZbwUi †h‡Kv‡bv GKUv Avm‡j †Rvo msL¨v n‡e A_©vr †Rvo msL¨vi AbyK~j djvdj 3  Uv| 

†h‡nZz djvdj¸‡jv mgm¤¢ve¨, ZvB †Rvo msL¨v Avmvi m¤¢vebv n‡e 
6
3 | ∴  P(†RvomsL¨v) = 

6
3 . 

Zvn‡j m¤¢vebv‡K Gfv‡e msÁvwqZ Kiv hvq : 

†Kv‡bv NUbvi m¤¢vebv =  
 

†Kv‡bv cix¶‡Y †Kv‡bv NUbv NUvi AbyK~j djvdj me©wb¤œ k~b¨ Ges m‡e©v”P n(mgMÖ m¤¢ve¨ NUbvejx) n‡Z 
cv‡i| 
 

hLb †Kv‡bv NUbvi AbyK~j djvd‡ji gvb k~b¨ nq ZLb m¤¢vebvi gvb k~b¨ nq| Avi hLb AbyK~j djvd‡ji 
gvb n nq| GLb m¤¢vebvi gvb 1 nq| G Kvi‡Y m¤¢vebvi gvb 0 n‡Z 1 Gi g‡a¨ _v‡K| 

D³ NUbvi AbyK~j djvdj 
mgMÖ m¤¢ve¨ djvdj 
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14⋅3 `yÕwU we‡kl ai‡Yi NUbv : 
wbwðZ NUbv : †Kv‡bv cix¶vq †h NUbv Aek¨B NU‡e G‡K wbwðZ NUbv e‡j| wbwðZ NUbvi †¶‡Î m¤¢vebvi 
gvb 1 nq| †hgb, AvMvgxKvj m~h© c~e© w`K †_‡K DVvi m¤¢vebv 1. AvR m~h© cwðg w`‡K A¯— hv‡e Gi 
m¤¢vebvI 1. iv‡Zi †ejvq m~h© †`Lv hv‡e bv Gi m¤¢vebv 1. 
 

GKUv gy`ªv wb‡¶c cix¶vq H A_ev T Avmvi m¤¢vebvI 1. GKUv Q°v wb‡¶c cix¶vq †Rvo A_ev we‡Rvo 
msL¨v Avmvi m¤¢vebvI 1. Bnviv cÖ‡Z¨‡KB wbwðZ NUbv| 
 

Am¤¢e NUbv : †Kv‡bv cix¶vq †h NUbv KL‡bv NU‡e bv A_©vr NU‡Z cv‡i bv G‡K Am¤¢e NUbv e‡j| Am¤¢e 
NUbvi m¤¢vebv me mgq k~b¨ nq| 
 

†hgb AvMvgxKvj m~h© cwðg w`K †_‡K DV‡e A_ev m~h© c~e©w`‡K A¯— hv‡e Gi m¤¢vebv k~b¨| †Zgwb iv‡Î m~h© 
†`Lv hv‡e Gi m¤¢vebvI k~b¨| †ZgbwU fv‡e GKUv Q°v wb‡¶‡c 7 Avmvi m¤¢vebvI k~b¨| GLv‡b cÖ‡Z¨KwU 
NUbvB Am¤¢e NUbv| 
 

m¤¢vebv wbY©‡qi Av‡iv D`vniY : 
D`vniY 3| GKUv _‡j‡Z 4Uv jvj, 5Uv mv`v I 6Uv Kv‡jv ej Av‡Q| ˆ`efv‡e GKUv ej †bqv n‡jv| ejwU 
(i) jvj  (ii) mv`v I (iii) Kv‡jv nIqvi m¤¢vebv KZ ? 
 

mgvavb : _‡j‡Z †gvU e‡ji msL¨v 4 + 5 + 6 = 15wU 
‰`efv‡e GKUv ej †bqv n‡j 15wU e‡ji †h‡Kv‡bv GKwU Avm‡Z cv‡i| myZivs mgMÖ m¤¢ve¨ djvdj = 15. 
 

 (i) awi jvj ej nIqvi NUbv R| _‡j‡Z †gvU 4Uv jvj ej Av‡Q| G‡`i †h‡Kv‡bv GKwU Avm‡jB jvj ej 
n‡e| myZivs jvj e‡ji AbyK~j djvdj = 4. 

∴ )(RP  =            = 
15
4  

 

 (ii) ejwU mv`v nIqvi m¤¢vebv W awi| †h‡nZz _‡j‡Z 5Uv mv`v ej Av‡Q Ges G‡`i †_‡K GKUv ej 
Avm‡j mv`v ej n‡e, myZivs mv`v e‡ji AbyK~j djvdj 5. 

∴ 
3
1

15
5)( ==WP . 

 

 (iii) ejwU Kv‡jv nIqvi NUbv B awi| _‡j‡Z †gvU 6Uv Kv‡jv ej Av‡Q Ges G‡`i †_‡K GKUv ej 
Avm‡jB Kv‡jv ej n‡e| myZivs Kv‡jv e‡ji AbyK~j djvdj 6. 

∴ 
5
2

15
6)( ==BP . 

jvj e‡ji AbyK~j djvdj 
mgMÖ m¤¢ve¨ djvdj 






































