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2q Aa¨vq 

 wbY©vqK

(Determinant)

* GB Aa¨vq †_‡K Avgiv Rvb‡Z cvie t

  K. wbY©vqK Gi msÁv 

  L. wbY©vq‡Ki we¯Í…wZ

  M. Abyivwk I mn¸YK Gi msÁv 

  N. wbY©vq‡Ki mvnv‡h¨ GKNvZ mgxKiY †Rv‡Ui 

mgvavb



1.1 wbY©vqK(Determinant)t KZK¸‡jv ivwk ev c`‡K ỳwU 

Lvov †iLvi eÜbxi g‡a¨ wbw`©ó wbq‡g mgvb msL¨K Kjvg I 

mvwi‡Z eM©vK…wZ Dcv‡q mvRv‡bv n‡j †h web¨vmwU cvIqv hvq, 

Zv‡K wbY©vqK e‡j| †Kvb wbY©vq‡Ki mvwi ev Kjvg msL¨vB 

n‡e

Gi µ‡gi gvb| †h mg¯Í c` ev ivwk wb‡q wbY©vqK MwVZ 

Zv‡K Gi Dcv`vb e‡j| †hgb, 

Dcv`vb¸‡jvi Abyf ‚wgK (horizontal) web¨vm‡K mvwi I 

Dj¤ ̂

web¨vm‡K ¯Í¤^ ev Kjvg(column) e‡j|  
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1.2 wbY©vq‡Ki we¯Í …wZ (Expasion of determinant)t 
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* 1.3.1 Abyivwk(Minor)t wbY©vq‡Ki †Kvb GKwU Dcv`v‡bi 

Kjvg I mvwii Dc`vb¸‡jv ev` w`‡j evwK Dc`vb¸‡jv Øviv 

MwVZ  †h wbY©vqKwU cvIqv hvq, Zv‡K H Dcv`v‡bi  Abyivwk 

e‡j|
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*1.3.2mn¸YK(Co-factor)t GKwU wbY©vqK‡K we¯Í …wZ Ki‡j 

†Kvb

    Dcv`v‡bi mnM‡K Gi mn¸YK ejv nq|

   Ab¨fv‡e ejv hvq †h, †Kvb Dc`v‡bi Abyivwki c~‡e©   

  h_v‡hvM¨ wPý emv‡j G‡K D³ Dcv`vbwUi mn¸YK ejv 

nq|

   †hgb,
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mswÿß I iPbvg~jK cÖkœvewj  

cÖkœ 2 t cÖgvY Ki †h,  
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cÖkœ 2 t cÖgvY Ki †h,  
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wbY©vq‡Ki mvnv‡h¨ mgvavb (Cramer`s Rule) t  

cÖkœ 40 t 
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2q Aa¨vq 

 g¨vwUª· (Matrix)

* GB Aa¨vq †_‡K Avgiv Rvb‡Z cvie t

  2.0 g¨vwUª· Gi msÁv 

  2.1. g¨vwUª· Gi cÖKvi‡f`

  2.2. wecixZ g¨vwUª· 

  2.3. g¨vwUª· Gi ¸Y 

  2.4 g¨vwUª‡·i mvnv‡h¨GKNvZ mgxKiY †Rv‡Ui 

mgvavb

  2.5 g¨vwUª· Gi gvbv¼ wbY©q|    



g¨vwUª·(Matrix) t wKQz wbw`©ó MvwYwZK msNUb ev Acv‡ikb 

cÖwµqv-

axb mn msL¨K msL¨v‡K (†Kvb msL¨v GKvwaKeviI _vK‡Z cv‡i)

hw` Z …Zxq eÜbx ev cÖ_g eÜbx ev `yB †Rvov mgvšÍivj mij  †iLvi 

ga¨eZx© ’̄v‡b m msL¨K mvwi I n msL¨K Kjv‡gi AvqZKvi 

AvKv‡i 

mvRv‡bv nq, Z‡e Zv‡K mxn (m evB n) µ‡gi g¨vwUª· e‡j| 

m msL¨K mvwi I n msL¨K Kjvg wewkó g¨vwUª·‡K wb¤œiƒc- 
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.2.1 GKK g¨vwUª· (Unit matrix)t ‡h eM©vKvi g¨vwUª· Gi   

cÖavb K‡Y©i mKj   Dcv`vb GKK GesAewkó mKj 

Dcv`vb k~b¨ ,Zv‡K GKK g¨vwUª· ev  A‡f` g¨vwU· 

(Identity matrix). ‡hgb,   
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.2.2 UªvÝ‡cvR ev cvk©^Pi g¨vwUª· (Transpose matrix)t   

‡Kvb g¨vwUª· Gi mvwi‡K Kjv‡g Ges Kjvg‡K mvwi‡Z   

e`j K‡i †h g¨vwUª· cvIqv,Zv‡K Avw` g¨vwUª· Gi 

UªvÝ‡cvR ev cvk©^Pi g¨vwU·| ‡hgb,   
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2.3 g¨vwUª· Gi gvbv¼ (Rank of matrix) t †Kvb g¨vwUª· Gi m‡ev©”P msL¨K ¯̂vaxb Ak~b¨

      mvwi msL¨v ev Kjvg msL¨v‡K H g¨vwUª· Gi gvbv¼ e‡j| ‡hgb, 
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Rank of matrix A is 2 (Ans). 
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cÖkœ 11 t                 Gi AbyeÜx Ges wecixZ g¨vwUª· wbY©q Ki|  
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* g¨vwUª· Gi mvnv‡h¨ mgvavb Ki t
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A Gi Dcv`vb ¸‡jv mn¸YK   
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A Gi AbyeÜx g¨vwUª· 
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cÖ‡kœvËi

1. GKK g¨vwUª· Kv‡K e‡j ?      

2. wecixZ g¨vwUª· Kv‡K e‡j ?      

3. AbyeÜx g¨vwUª· Kv‡K e‡j ?      

4. g¨vwUª· Gi gvbv¼ wK ?      

** cieZ©x K¬v‡k  3q Aa¨vq- Òm~PK avivÕÕ  Av‡jvPbv 

Ki‡ev|        



৩q Aa¨vq 

 eûc`x I eûc`x  mgxKiY | 

*GB Aa¨vq †_‡K Avgiv  wK wK welq wkLe t 

1|  eûc`x I eûc`x  mgxKiY |

2|  g~j/ exR wK ?

3|  wØNvZ mgxKiY wK? 

4| wØNvZ mgxKi‡Yi  g~j I mn‡Mi g‡a¨ m¤úK© |

6| wØNvZ mgxKi‡Yi g~jØq wbY©q |

5|  wbðvqK ( Discriminant) Ges g~‡ji cÖK…wZ| 

7| wØNvZ mgxKi‡Yi g~jØq †`qv _vK‡j mgxKiY MVb Kivi

   c×wZ|



*2.1 eûc`x  t Avgiv Rvwb                                                                                                 

BZ¨vw`‡K h_vµ‡g GKc`x, wØc`x , wÎc`x, PZz_© c`x ivwk ejv nq| GLv‡b 

ivwki c`¸‡jv (+) wPý A_ev (Ñ) wKsev Dfq  wPý Øviv ms‡hvwRZ |

Dc‡ii cÖZ¨KwU ivwk‡K mvaviYfv‡e eûc`x ivwk ejv nq| c‡` msL¨v 

Abyhvqx Zv‡K GKc`x, wØc`x  BZ¨vw` bvgKiY Kiv  ‡h‡Z cv‡i|    I        

Dfq aªæeK n‡j , ivwk¸‡jv cÖZ¨KwU‡K      Gi eûc`x ivwk ejv nq|

 Zvn‡j 

                                                           GKwU  eûc`x  ivwk| 

                                 aªæeK n‡j ,GwU‡K    Gi eûc`x  ivwk ms‡ÿ‡c 

eûc`x  ejv nq|      Gi m‡ev©”P NvZ Abyhvqx eûc`xi NvZ wbY©q Kiv nq|

         n‡j cÖ`Ë eûc`x‡Z     Gi m‡ev©”P NvZ      .myZivs 

                                        ‡hLv‡b                                    

aªæeK Ges         , GKwU      NvZwewkó eûc`x| G eûc`x‡K mvaviYZ                                 

                                    BZ¨vw` Øviv m~wPZ Kiv nq|
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*2.2.1 eûc`x  mgxKiY t 

g‡b Kwi,                                           

‡hLv‡b                    aªæeK Ges        . 

Zvn‡j,        A_©vr                                

‡K GKwU eûc`x eûc`x  mgxKiY ejv nq| G 

mgxKiY‡K mvaviYZ n NvZwewkó mgxKiY ejv 

nq| n=1,2,3 n‡j,mgxKiYwU‡K h_vµ‡g mij 

(linear),wØNvZ(Quadratic),wÎNvZ(Cubic) 

mgxKiY bv‡g AwfwnZ Kiv nq|          BZ¨vw`

‡K mgxKi‡Yi evgc‡ÿi 1g,2q,c‡`i mnMe‡j|
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*2.2.2 g~j(Roots) t    Gi †h gvb¸‡jvi 

Rb¨ eûc`x mgxKiYwU wm× nq A_©vr 

eûc`xi gvb k~b¨ nq H gvb¸‡jv‡K eûc`x 

mgxKi‡Yi g~j(Roots) ejv nq| 

myZivs , eûc`x mgxKiY        Gi GKwU g~j

     n‡j,        

0)( =xf

0)( 1 =f

x

1



*2.3 wØNvZ mgxKi‡Yi g~j I mn‡Mi g‡a¨ m¤ú©K t

wØNvZ mgxKiY                  Gi g~j `yBwU    I    n‡j 

 cÖ`Ë mgxKi‡Yi `yBwU Drcv`K        I

                     

Dfq cÿ n‡Z   I aªæeK c‡`i mnM mgxK…Z K‡i 

                 Ges          

                  mgxKi‡Yi 

 g~jØ‡qi †hvMdj           

Ges g~jØ‡qi ¸Ydj 

 

( )−x ( )−x

02 =++ cbxax

( )( )

( ) 



++−=++

−−=++

xx
a

c
x

a

b
x

xx
a

c
x

a

b
x

22

2

x

a

b

a

b

−=+

=+−

)(

)(




a

c
=

02 =++ cbxax

a

b−
=+ 

a

c
=



*2.4 wØNvZ mgxKi‡Yi g~j wbY©q t

              

              

mgxKi‡Yi g~jØq                  Ges                    

a

cabb
x

a

cab

a

b
x

a

cab

a

b
x

a

cab

a

b
x

a

cab

a

b
xa

c
a

b

a

b
x

a

b
xa

cx
a

b
xa

cbxax

2

4

2

4

2

2

4

2

4

4

2

4

4

2

442
2

0

0

2

2

2

2

22

22

2

2

2
2

2

2

−−
=

−
−=

−
=








+

−
=








+

−
=








+

−=







++

=+







+

=++

a

cabb

2

42 −−−

a

cabb

2

42 −+−



*2.5 wØNvZ mgxKi‡Yi g~‡ji cÖK…wZ wbY©q t

g‡b Kwi                       GKwU wØNvZ mgxKiY, 

†hLv‡b  Ges              cÖ‡Z¨‡K g~j` msL¨v|

Avgiv Rvwb, cÖØË mgxKi‡Yi g~j `yBwU h_vµ‡g 

                           Ges                 

                 

GLb           Gi gvb ch©v‡jvPbv Ki‡jB wØNvZ mgxKi‡Yi 

g~j `yBwUi cÖK…wZ Rvb‡Z cviv hvq| 

     GRb¨               †K mvaviYZ cÖ`Ë mgxKi‡Yi wbðvqK 

(Discriminant) ejv nq| 

02 =++ cbxax

0a cba ,,

a

cabb

2

42 −+−

a

cabb

2

42 −−−

cab 42 −

cab 42 −



w`NvZ mgxKi‡Yi g~‡ji cÖK…wZ t  

(i). hw`               nq,Z‡e g~j `yBwU      I         | AZGe 

   g~j `yBwU ci¯úi mgvb, ev¯Íe msL¨v I g~j` n‡e|

(ii).             abvZ¥K A_©vr               n‡j,                                 

ev¯Íe msL¨v n‡e| g~j `yBwU ev¯Íe msL¨v I Amgvb 

n‡e|

(iii).             c~Y©eM© n‡j, g~j `yBwU ev¯Íe msL¨v,g~j` 

I Amgvb n‡e| hw`               c~Y©eM© bv nq, Z‡e 

g~j `yBwU ev¯Íe msL¨v, Ag~j` I  Amgvb n‡e|

042 =− cab a

b

2

−

a

b

2

−

)4( 2 cab − 042 − cab cab 42 −

)4( 2 cab −

)4( 2 cab −



(iv). GKwU g~j Ag~j` msL¨v n‡j, Aci g~jwU AbyeÜx 

(Conjugate) Ag~j` msL¨v n‡e|A_©vr GKwU g~j 

          AvKv‡i n‡j, Aci g~jwU n‡e         

(v). hw`                 FbvZ¥K A_©vr                    

nq, Z‡e g~j `yBwUi Df‡q RwUj msL¨v(Complex 

number) n‡e|GKwU g~j         n‡j, AciwU

            AvKv‡i n‡e| 

(vi). cÖ`Ë mgxKi‡Y c =0  n‡j, GKwU g~j 0 (k~b¨)| 

(vii). cÖ`Ë mgxKi‡Y b =0  n‡j,  g~j `yBwU mgvb 

wKš‘ wecixZ wPýhy³ n‡e|

qp + qp −

)4( 2 cab − 042 − cab

irn +

irn −



mswÿß 2(i) k Gi gvb KZ n‡j                                 mgxKi‡Yi g~j ỳwU ev Í̄e I mgvb 

n‡e?

( ) ( ) 0421 2 =++−− xkxk

mgvavbt  ( ) ( ) 0421 2 =++−− xkxk

mgxKi‡Yi g~j`ywU ev Í̄e I mgvb n‡j

wbðvqK ( ) ( )

( ) ( )

( )( )

10

010

0210

010210

020210

02012

0161644

014.42

2

2

2

2

=

=−

=−−

=−−−

=+−−

=+−

=+−++

=−−+

k

k

kk

kkk

kkk

kk

kkk

kk

A_ev

2

02

=

=−

k

k

myZivs wb‡Y©q k Gi gvb 2 ev 10. 



mswÿß 4.  hw`                        mgxKi‡Yi GKwU g~j AciwUi Dëvi eM© nq, Z‡e cªgvY02 =++ cbxax

Ki †h, 033 =++ abcca

mgvavbt awi  02 =++ cbxax

mgxKi‡Yi GKwU g~j 

Aci g~j  2

1



mgxKi‡Yi g~jØ‡qi †hvMdj   ( )i
a

b
....

1
2

−=+




g~jØ‡qi ¸Ydj 

c

a

a

c

a

c

=

=

=








1

1
.

2

(i) mgxKi‡Y          emvB
c

a
=

0

1

33

33

2

2

2

=++

−=+

−=+

−=+

abcca

abcca

a

b

a

c

c

a

a

b




(cÖgvwYZ)



mswÿß 5.  hw`                        mgxKi‡Yi GKwU g~j 4 nq, Zvn‡j c Gi gvb Ges Aci 

g~j wbY©q Ki| 

052 =+− cxx

mgvavbt    ).....(052 icxx =+−

mgxKi‡Yi GKwU g~j x=4 

(i) mgxKi‡Yi x = 4 emvB 

4

04.542

=

=+−

c

c

(i) mgxKi‡Yi c = 4 emvB 

( )( )

1

01

014

044

045

2

2

=

=−

=−−

=+−−

=+−

x

x

xx

xxx

xx

4=xA_ev 

mgxKi‡Yi Aci g~j x=1 Ges c=4 (Ans) 



mswÿß 9.                       mgxKi‡Yi g~jØ‡qi mgwó AšÍid‡ji wZb¸Y n‡j cÖgvY Ki ‡h 02 =++ cbxx

mgvavb t awi      

mgxKi‡Yi g~jØq     I 

g~jØ‡qi †hvMdj

cb 92 2 =

02 =++ cbxx

 

b−=+ 

Ges ¸Ydj c=

cÖkœg‡Z           ( )

( ) ( )

( ) ( ) 

cb

cb

cbb

92

368

369

49

9

3

2

2

22

22

22

=

=

−=

−+=+

−=+

−=+







(cÖgvwYZ)



iPbv 3.                        mgxKi‡Yi g~j ỳwU      I     n‡j ‡`LvI ‡h 02 =++ ccxbx

mgvavb t awi      

mgxKi‡Yi g~jØq     I 

g~jØ‡qi †hvMdj

0=++
b

c







 

b

c
−=+ 

Ges ¸Ydj
b

c
=

evgcÿ 

=           

(cÖgvwYZ)

 

02 =++ ccxbx

0=+−=

+

−

=

+
+

=

++=

++

b
c

b
c

b
c

b
c

b

c

b
c

b
c

b
c



















b

c

b

c

b

c

b

c

b

c

b

c

=

−

=

−



iPbv 5(i).  hw`                        mgxKi‡Yi GKwU g~j AciwUi eM© nq, Z‡e cªgvY Ki 

†h, 

02 =++ cbxax

abcbacca =++ 322

mgvavbt awi  02 =++ cbxax

mgxKi‡Yi GKwU g~j 

Aci g~j  
2

mgxKi‡Yi g~jØ‡qi †hvMdj   ( )i
a

b
....2 −=+

g~jØ‡qi ¸Ydj 

a

c

a

c

=

=

3

2.





(i) mgxKiY‡K Nb K‡i emvB

(cÖgvwYZ)

( )

( ) ( )

abcbbcca

bbcabcca

a

b

a

c

a

bc

a

c

a

b

a

b

3

3

3

3

322

322

3

3

2

2

2

3

3
23233

3

3
32

=++

−=+−

−=+−

−=+++

−=+







iPbv 10.                         mgxKi‡Yi g~jØq     I      n‡j,          I           g~jwewkó

mgxKiY wbY©q Ki|   

0164 2 =+− xx

mgvavbt   

cÖ`Ë mgxKi‡Yi g~jØq     I 

mgxKi‡Yi g~jØ‡qi †hvMdj =   4
6=+ 

g~jØ‡qi ¸Ydj =  

  
 1+


 1+

0164 2 =+− xx



4
1=

wb‡Y©q mgxKi‡Yi g~jØq            I 
 1+

wb‡Y©q mgxKi‡Yi g~jØ‡qi ‡hvMdj 

2

15
6

2

3

4
1

4
6

4

6
)(

1111

=+=+=
+

++=

+++=+++=















g~jØ‡qi ¸Ydj    ( )

4

25
42

4

1

11111

=++=

+++=+





 +










wb‡Y©q mgxKiY =       -(g~jØ‡qi †hvMdj)   + g~jØ‡qi ¸Ydj = 

0   

2x x

025304

0
4

25

2

15

2

2

=+−

=+−

xx

xx

(Ans)


 1+



iPbv 38 .                         mgxKi‡Yi g~jØq  α I β n‡j,          I          g~jwewkó

mgxKiY wbY©q Ki|   
02 =++ cbxax 

 1+ 
 1+

mgvavbt   02 =++ cbxax
mgxKi‡Yi g~jØq α I β 

mgxKi‡Yi g~jØ‡qi †hvMdj   
a

b
−=+= 

g~jØ‡qi ¸Ydj =  
a

c
=

wb‡Y©q mgxKi‡Yi g~jØq            I
 1+


 1+

wb‡Y©q mgxKi‡Yi g~jØ‡qi ‡hvMdj 






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−=




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


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






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c

a

a

c
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2
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


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




wb‡Y©q mgxKiY =       -(g~jØ‡qi †hvMdj)   + g~jØ‡qi ¸Ydj = 

0   

2x x
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( ) ( ) 0
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Av‡jvP¨ cvV †_‡K  wkÿv_©xiv  wb¤œwjwLZ welq¸‡jv m¤ú©‡K we¯ÍvwiZ Rvb‡Z cvi‡e Ges 

MvwYwZK Ávb mg„w× nB‡e Ñ   

1|  eûc`x I eûc`x  mgxKiY |

2|  wØNvZ mgxKiY  

2| mgxKi‡Yi g~j/ exR 

4| wØNvZ mgxKi‡Yi  g~j I mn‡Mi g‡a¨ m¤úK© |

6| wØNvZ mgxKi‡Yi g~jØq wbY©q |

5|  wbðvqK ( Discriminant) Ges g~‡ji cÖK…wZ| 

7| wØNvZ mgxKi‡Yi g~jØq †`qv _vK‡j mgxKiY MVb Kivi c×wZ|

    



* cÖ‡kœvËi 

* GKwU wØNvZ mgxKi‡Yi D`vniY `vI|

* GKwU 3, -5 g~j wewkó wØNvZ mgxKiYwU ‡jL|

* wØNvZ mgxKi‡Yi wbðvqK ( Discriminant) ‡jL|

* wØNvZ mgxKi‡Yi g~‡j cÖK…wZ wK‡mi Ici wbf©i K‡i|

* wK k‡Z©                          mgxKi‡Yi g~jØq mgvb n‡e Ges mgvb g~j ỳwU †jL ?02 =++ cbxax

* GKwU wØNvZ mgxKi‡Yi  g~j¸‡jv wK wK|

*                         mgxKi‡Yi g~jØ‡qi cÖK…wZ wbY©q Ki|0124 2 =−+ xx

** AvMvgx K¬v‡k Avgiv Aa¨vq-3, ÔÔRwUj msL¨vÕÕ Av‡jvPbv Kie|

ab¨ev`



Aa¨vq -৪

RwUj msL¨v 

(Complex Numbers)

3.1. RwUj msL¨vi aviYv t hw` x ev Í̄e msL¨v nq Z‡e            mgvavb K‡i Avgiv cvB 

x= 1,  -1 (1 Ges  -1 Gi Df‡q ev Í̄e msL¨v)|

012 =−x

GLb g‡b Kwi 012 =+x

‡_‡K Avgiv cvB          . Ggb †Kvb ev Í̄e msL¨v †bB hvi eM© FYvZ¥K nq| 

A_©vr 

012 =+x 12 −=x

x ev Í̄e msL¨v n‡j,           mgxKiYwUi mgvavb Kiv hvq bv| GRb¨B bZzb GK ai‡Yi 

msL¨vi cÖeZ©b Kiv n‡q‡Q †hb mgxKiYwUi mgvavb Kiv hvq| H ai‡Yi msL¨v‡K ejv nq 

RwUj msL¨v  

012 =+x

(Complex Numbers). GRb¨ GKwU cÖZxK(Symbol), i e¨envi Kiv nq †hb 

, A_©vr 12 −=i 1−=i

GLb           e¨envi K‡i Avgiv †h †Kvb RwUj msL¨v †jL‡Z 

cvwi|

1−=i

‡hgb,                                              BZ¨vw`|( ) ibbii =−==−=−=− ,2212414 2

myZivs            mgxKiY K‡i Avgiv cvB             ev,          .012 =+x 1−=x ix =

RwUj msL¨vi t a Ges b ev Í̄e msL¨v n‡j, a+ib AvKv‡ii msL¨v‡K ejv nq RwUj msL¨v

 (Complex Numbers). GLv‡b a Ges b h_vµ‡g RwUj msL¨vi ev Í̄e(Real) Ask Ges 

KvíwbK(Imaginary) Ask| 



3.2. AvM©Û wPÎ t R¨vwgwZK c×wZ‡Z RwUj msL¨v‡K e¨vL¨v Kiv hvq| GRb¨ †h wPÎ e¨envi

Kiv nq Zv nj AvM©Û wPÎ| wb‡P AvM©Û wPÎ Gu‡K Zvi eY©bv †`Iqv njt 

( ) iyxzyxp +,

θ

г
y

x
X

X‘ O

Y

Y‘

g‡b Kwi, X‘OX Ges YOY‘ AvqZ-‡KŠwYK AÿØq(Rectangular axes) Ges P GKwU 

we› ỳ hvi ’̄vbvsK . GLb X †K ev Í̄e Aÿ Ges Y †K KvíwbK Aÿ aiv n‡j P GKwU 

RwUj msL¨v,         m~wPZ Ki‡e|

( )yx,

iyx +

‡h RwUj msL¨v m¤ú~b©fv‡e ev¯Íe, Zv X A‡ÿi Dci ’̄ we› ỳ Øviv wb‡`©wkZ n‡e| Avevi 

RwUj msL¨v m¤ú~b©fv‡e KvíwbK n‡j Zv  Y A‡ÿi Dci ’̄ we› ỳ Øviv wb‡`©wkZ n‡e| g~jwe› ỳ 

Aek¨B

0 (k~b¨) wb‡ ©̀k K‡i|



3.3.RwUj msL¨vi gWzjvm I Av ©̧‡g›U(Modulus & Argument) t AvM©Û wP‡Î hw` OP= 
r Ges              awi, Z‡e r ‡K ejv nq Gi gWzjvm Ges †jLv nq     . θ †K ejv 

nq z Gi Av¸©‡g›U Ges †jLv nq AvM© z (arg). 
=XOP ziyx + z

Zvn‡j          GKwU, RwUj msL¨v m~wPZ Ki‡j gWzjvm              Ges msL¨vwUi 

Av¸©‡g›U  

iyx + 22 yxr +=

θ = .   
x

y1tan−

gšÍe¨ t Av¸©‡g›U A_v©r θ ‡K mvaviYZ †iwWqv‡b cÖKvk Kiv| 

3.4. AbyeÜx RwUj msL¨v (Conjugate Complex Number) t  x+iy  Ges   x-iy RwUj 

msL¨v ỳBwUi cv_©K¨ †Kej Zv‡`i KvíwbK As‡ki wP‡ý| Giæc ỳBwU RwUj msL¨v‡K AbyeÜx 

RwUj msL¨v e‡j| 

GLv‡b x+iy Gi AbyeÜx‡K x-iy Øviv m~wPZ Kiv nq| Avevi wecixZµ‡g x-iy Gi 

AbyeÜx‡K x+iy Øviv m~wPZ Kiv nq| 

AbyeÜx RwUj msL¨vØq‡K      I      Øviv cÖKvk Kiv nq| z z

z=x+iy n‡j 

Avevi, z=x-iy n‡j 

iyxiyxz −=+=

iyxiyxz +=−=



3.5. RwUj msL¨v mgZv t ỳBwU RwUj msL¨v ci¯úi mgvb n‡e, hw` Ges †Kej hw` GKwU 

ev Í̄e I KvíwbK Ask h_vµ‡g AciwUi ev Í̄e I KvíwbK As‡ki mgvb nq|  

g‡b Kwi, a+ib Ges c+id ỳBwU RwUj msL¨v| AvM©ÛwP‡Îi mgZ‡ji †h we›`yi mv‡_ a+ib 
mswkøó, H we›`yi ’̄vbvsK (a,b)| Avevi AvM©Û wP‡Îi mgZ‡j †h we›`yi mv‡_ c+id mswkøó 

H we›`yi ’̄vbvsK (c,d)| Zvn‡j, a+ib Ges c+id mgvb n‡e, hw` (a,b) Ges (c,d) Øviv GKB  

we› ỳ  wb‡`©k K‡i, A_v©r  a=c Ges b=d nq|   

RwUj msL¨vi †hvM ỳBwU RwUj msL¨vi (a+ib) I (c+id) n‡j (a+ib) +(c+id) = (a+c)+i(b+d)|
ỳBwU RwUj msL¨vi ‡hvMdj = G‡`i ev¯Íe As‡ki †hvMdj +i (G‡`i KvíwbK

As‡ki †hvMdj)|

RwUj msL¨vi we‡qvM ỳBwU RwUj msL¨vi (a+ib) I (c+id) n‡j (a+ib) - (c+id) = (a-c)+i(b-d)|
ỳBwU RwUj msL¨vi we‡qvMdj = G‡`i ev¯Íe As‡ki we‡qvMdj+i (G‡`i KvíwbK

As‡ki we‡qvMdj)|

RwUj msL¨vi ¸Ydj (a+ib).(c+id)=ac+iad+ibc+     bd = ac-bd+I(ad+bc)

RwUj msL¨vi

fvMdj

3.6. RwUj msL¨vi †hvM, we‡qvM, ¸b I fvM t

2i

( )( )
( )( ) 222222222

2 )()(

dc

adbc
i

dc

bdac

dc

adbcibdac

dic

bdiiadibcac

idcidc

idciba

idc

iba

+

−
+

+

+
=

+

−++
=

−

−−+
=

−+

−+
=

+

+



3.7. RwUj msL¨vi eM©g~j (Square root of Complex Number) t 

Avgiv Rvwb, RwUj msL¨vi eM©g~j GKwU RwUj msL¨v| 

g‡b Kwi, a+ib eM©g~j wbY©q Ki‡Z n‡e| 

awi,                       ‡hLv‡b x ,y Df‡q ev Í̄e msL¨v| iyxiba +=+

Dfq cÿ‡K eM© K‡i 
ixyyxiba 222 +−=+

Dfq cÿ n‡Z ev Í̄e I KvíwbK Ask mgxK…Z K‡i 
).......(22 iyxa −=

)......(2 iixyb =

( ) ( )

)......(

4

2222

22222222

iiibayx

baxyyxyx

+=+

+=+−=+

GLb, (i) I (ii) n‡Z Avvgiv cvB 

( )2222

2

1
baax ++= ( )2222

2

1
baay ++−=Ges

(ii) ‡_‡K Avvgiv ej‡Z cvwi b abvZ¥K n‡j, x I  y GKB wPýhy³ n‡e| H‡ÿ‡Î 

( ) ( )












++−+++=+ 2

1

222

1

22

2

1
baaibaaiba

b FbvZ¥K n‡j, x I  y wecixZ wPýhy³ n‡e| H‡ÿ‡Î 

( ) ( )












++−−++=+ 2

1

222

1

22

2

1
baaibaaiba



3.8. GK‡Ki Nbg~j (Cube Root of Unity) t 

g‡b Kwi,              y

( )( )

1

01

011

01

1

1

2

3

3

3

=

=−

=++−

=−

=

=

x

x

xxx

x

x

x

ev              

ev              

A_ev              ( )

( )ix

x

xx

31
2

1

2

31

2

411

012

−=
−−

=

−−
=

=++

myZivs, GK‡Ki Nbg~j nj                       Ges ( )i31
2

1
,1 +− ( )i31

2

1
−−

A_©vr, g~j¸‡jv GKwU ev Í̄e msL¨v Ges Aci ỳBwUi Df‡q RwUj msL¨v| Avevi RwUj 

msL¨v      ỳBwU ci¯ú‡ii AbyeÜx|      

# GK‡Ki Nbg~j¸‡jvi ‰ewkó¨ (Propeties Cube Root of Unity) t 

‰ewkó¨ 1. RwUj g~jØ‡qi GKwU‡K ω Øviv m~wPZ Kiv nj| Zvn‡j, ( )i31
2

1
+−=

( ) ( ) ( ) ( )iiii 31
2

1
322

4

1
3321

4

1
31

4

1 2
2 −−=−−=−−=+−=

Abyiæcfv‡e,                  n‡j( )i31
2

1
−−= ( )i31

2

12 −−==

A_©vr, RwUjg~jØ‡qi GKwU ω n‡j AciwU       .2

myZivs GK‡Ki Nbg~j¸‡jvi g‡a¨ RwUj g~jØ‡qi GKwU n‡j AciwUi e‡M©i mgvb|       

.



‰ewkó¨ 2. g‡b Kwi, ω nj GK‡Ki GKwU RwUj Nbg~j| Zvn‡j,              mgxKiY‡K013 =−x

ω wm× Ki‡e| AZGe,                A_v©r            .  Avevi           ev 013 =− 13 = 13 = 1. 2 =

)......(
1

2
i


 = ‡h‡nZz ω Ges         Df‡q  GK‡Ki Nbg~j¸‡jvi g‡a¨ RwUj 

g~jØq, 

2

myZivs (i) †_‡K ejv hvq RwUj g~jØ‡qi GKwU AciwUi Dëv (Reciprocal).  

‰ewkó¨ 3. †h‡nZz,                 mgxKi‡Yi GKwU g~j ω.                          ...(ii). 012 =++ xx 012 =++ 

†h‡nZz GK‡Ki Nbg~j¸‡jv  1, ω ,           Øviv m~wPZ Kiv n‡q‡Q, myZivs  (ii) ‡_‡K ej‡Z 

cvwi GK‡Ki Nbg~j¸‡jv mgwó k~b¨|  

2

3.9. RwUj msL¨vi ag©vewj (Properties of Complex Number)t 

K. hw`  a+ib=0 nq, Z‡e   a=0 , b=0     

L. hw`  a+ib=c+id nq, Z‡e   a=c , b=d     



mswÿß I iPbvg~jK cÖkœvewj  

cÖkœ 2 t ciggvb Ges Av¸©‡g›U wbY©q Ki (ii) 3-5i   

mgv t 3-5i Gi ciggvb     )(34259)5(353 22 Ansi =+=−+=−

3-5i Gi Av¸©‡g›U          )(
5

3
tan

5

3
tan 1 Ans








−=

−
= −

cÖkœ 3 t  eM©g~j wbY©q Ki (ii) 2i ,(iii) i , (viii) 3+4i   

mgv (ii) t 2i Gi eM©g~j =      ( ) ( ) )(,11212
222 Ansiiiii +=+=++=

mgv(iii) t i Gi eM©g~j =      ( ) ( ) ( ) )(,1
2

1
1

2

1
21

2

1
2

2

1 222 Ansiiiiii +=+=++==

mgv(viii) t 3+4i Gi eM©g~j =      ( ) ( ) )(,22.2.2243
222 Ansiiiii +=+=++=+

cÖkœ 5 t gvb wbY©q Ki (iv)    4 64−
mgv (iv) awi, ( ) ( ) ( )( ) 088080646464 22222444 =+−=−=+−=−= ixixixxxx

( )ix

iixix

ix

ix

ix

+=

++==

=

=

=−
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21222

8

8
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22

2

2

( )ix

iixix
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−=

+−=−=

−=

−=
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12

21222

8

8

08

22

2

2

A_ev

( ) )(,12 Ansix =



cÖkœ 9t GK‡Ki GKwU KvíwbK Nbg~j ω n‡jcÖgvY Ki †h(iii)     xyyxyxyx 6)()()( 22222 =+++++ 

)(Pr
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22222222

223422432222

22222
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mgv (iii) t    L.H.S 

cÖkœ 10 t hw`                      nq, Z‡e cÖgvY Ki †h,     iqpiyx +=+3 iqpiyx −=−3

mgv (iii) t 

)3()3(
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3223

3223

3

qqpipqpiyx

iqpqqippiyx

iqpiyx
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−−+=+

+=+

Dfq cÿ n‡Z ev Í̄e I KvíwbK Ask mgxK…Z K‡i  
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GLb,
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Aa¨vq -৫

web¨vm 

(Permutation)

4.1 web¨vm t KZ¸‡jv wRwbm †_‡K K‡qKwU ev me KqwU GKev‡i wb‡q hZ cÖKv‡i mvRv‡bv 

hvq (A_©vr wfbœ wfbœ mvwi MVb Kiv hvq) Zv‡`i cÖ‡Z¨KwU‡K GK GKwU web¨vm ejv nq|  

n msL¨K wfbœ wfbœ wRwbm †_‡K cÖ‡Z¨K evi r            msL¨K wRwbm wb‡q cªvß web¨vm 

msL¨v‡K mvaviYZ ms‡ÿ‡c          ev ev          Øviv cÖKvk Kiv nq|      

)( nr 

rn p
r

n p ),( rnp

rn

n
pr

n

−
=

4.2 web¨vm t g‡b Kwi, n msL¨K wRwb‡mi g‡a¨ p msL¨K GK iK‡gi, q msL¨K w`¦Zxq 

iK‡gi, r msL¨K  Z…Zxq iK‡gi Ges evwK wRwbm¸‡jv wfbœ wfbœ n‡j wb‡Y©q web¨vm msL¨v 

rqp

n
=



mswÿß I iPbvg~jK cÖkœvewj  

cÖkœ 6 t ^̄ieY©̧ ‡jv‡K (i) GK‡Î †i‡L (ii) cvkvcvwk bv ‡i‡L FAILURE k‡ãi Aÿi¸‡jv‡K 

KZ cÖKv‡i mvRv‡bv hvq Zv wbY©q Ki|

mgv  t  FAILURE kãwU‡Z †gvU 7 wU Aÿi Av‡Q| G Aÿi¸‡jv meB wfbœ wfbœ| 

myZivs me¸‡jv Aÿi GKev‡i wb‡q 7 wU Aÿi‡K mvRv‡bvi Dcvq =                   . 504077

7 ==p

GLb ¯̂ieY© AIUE ‡K  GKK Aÿi a‡i F,L,R, (AIUE) A_v©r 4 wU Aÿ‡ii me¸‡jv 

Aÿi GKev‡i wb‡q Aÿi‡K mvRv‡bvi Dcvq =                 . AIUE  ¯̂ieY© 4 wU 

wb‡R‡`i  g‡a¨

 mvRv‡bvi Dcvq =                . 

2444

4 ==p

2444

4 ==p

(i) ¯̂ieY© ¸‡jv‡K GK‡Î †i‡L Aÿi¸‡jv‡K mvRv‡bvi Dcvq =   (Ans).5762424 =

(ii) ¯̂ieY© ¸‡jv‡K cvkvcvwk bv †i‡L Aÿi¸‡jv‡K mvRv‡bvi Dcvq = 5040 – 576 = 
4464   (Ans)



cÖkœ 18 t 6, 5, 3, 2, 0 A¼¸‡jv Øviv cvuP A‡¼i KZ¸‡jv mv_©K we‡Rvo msL¨v MVb Kiv 

hvq Zv wbY©q Ki|

mgv  t 6, 5, 3, 2, 0 A¼¸‡jv Øviv cvuP A‡¼i mv_©K we‡Rvo msL¨v MVb Ki‡Z n‡j 

GK‡Ki

N‡i GKevi 3 ‡K Ges Av‡iKevi 5 ‡K wbw`©ó ivL‡Z n‡e| 
GK‡Ki N‡i 5 ‡K wbw`©ó †i‡L Aewkó 4 wU A¼ 6, 3, 2, 0 ‡K mvwR‡q msL¨v MV‡bi 

Dcvq .2444

4 === p

Ahy‡Zi N‡i 0 ‡K wbw`©ó †i‡L Ges GK‡Ki N‡i 5 ‡K wbw`©ó †i‡L Aewkó 3 wU A¼ 

6, 3, 2, ‡K mvwR‡q msL¨v MV‡bi Dcvq .633

3 === p

wKš‘ GB 6 wU msL¨v cÖK…Z c‡ÿ 4 wU A¼ wewkó| 

myZivs GK‡Ki N‡i 5 ‡K wbw`©ó †i‡L cvuP A‡¼i  mv_©K we‡Rvo msL¨v = 24 - 6  = 18 

Abyiæcfv‡e GK‡Ki N‡i 3 ‡K wbw`©ó †i‡L cvuP A‡¼i mv_©K we‡Rvo msL¨v = 24 - 6  = 18 

myZivs 6, 5, 3, 2, 0 A¼¸‡jv Øviv cvuP A‡¼i mv_©K we‡Rvo msL¨v = 18 + 18 = 36 
(Ans)



cÖkœ 6 t ¯̂ieY©̧ ‡jv‡K cvkvcvwk bv ‡i‡L Polytechnic k‡ãi Aÿi¸‡jv‡K 

KZ cÖKv‡i mvRv‡bv hvq Zv wbY©q Ki|

mgv  t Polytechnic kãwU‡Z †gvU 11 wU Aÿi/eY©  Av‡Q| hvi g‡a¨ ¯̂ieY© Av‡Q 3 wU 

Ges 

 e¨ÄbeY© Av‡Q 4 wU Dnvi g‡a¨ C Av‡Q 2 wU |
¯̂ieY© 3 wU‡K GKwU eY© g‡b Ki‡j †gvU eY© nq = 11- 3 +1= 9 wU| 

9 wU eY© †K mvRv‡bv msL¨v (hvi g‡a¨ C Av‡Q 2 wU ) =  181440
2

362880

2

9
==

Avevi ¯̂ieY© 3 wU‡K wb‡R‡`i g‡a¨ mvRv‡bv msL¨v  = 63.2.133 3 ===p

¯̂ieY©̧ ‡jv‡K cvkvcvwk  ‡i‡L eY©̧ ‡jv‡K mvRv‡bv msL¨v = 181440╳6 =1088640 

Avevi 11 wU eY© me¸‡jv‡K GK‡Î wb‡q mvRv‡bv msL¨v (hvi g‡a¨ C Av‡Q 2 wU )= 

19958400

2

39916800

2

11

=

=

¯̂ieY©̧ ‡jv‡K cvkvcvwk bv ‡i‡L kãwU eY©̧ ‡jv‡K mvRv‡bv msL¨v=19958400 -1088640
                                                                              = 188697600 

(Ans)



Aa¨vq - ৬

mgv‡ek 

(Combination)

* GB Aa¨vq †_‡K Avgiv Rvb‡Z cvie t

  K. mgv‡ek Gi msÁv 

  L. mgv‡ek Gi e¨invi 

  M. mgv‡ek Gi mgm¨v I mgvavb      

5.1 mgv‡ek t KZ¸‡jv wRwbm †_‡K K‡qKwU ev meKqwU GKev‡i wb‡q hZ

 cÖKv‡i wbe©vPb ev `j (µg eR©b K‡i) MVb Kiv Kiv hvq Zv‡`i cÖ‡Z¨KwU‡K 

GK GKwU mgv‡ek ejv nq|

5.2 mgv‡e‡ki msL¨v t me¸‡jv wRwbm wfbœ wfbœ n‡j A_©vr n msL¨K wfbœ wfbœ 

wRwbm †_‡K cÖ‡Z¨Kevi r msL¨K  wRwbm wb‡q mgv‡ek msL¨v = 

rnr

n
cr

n

−
=

nr (‡hLv‡b  n‡j n Ges r Df‡q abvZ¥K c~Y© msL¨v Ges )



5.3.1 cÖgvY Ki †h,  rn

n

r

n cc −=
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=
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−
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rnr
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oved
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mswÿß I iPbvg~jK cÖkœvewj  

cÖkœ 9 t 15 Rb †L‡jvqv‡oi g‡a¨ 5 Rb †evjvi  Ges 3 Rb DB‡KU iÿK| Kgc‡ÿ 4 Rb

 †evjvi Ges 2 Rb DB‡KU iÿK wb‡q KZ cÖKv‡i 11 R‡bi GKwU wµ‡KU `j MVb Kiv 

hvq|   

`j MVb ‡evjvi(5) DB‡KU(3) Ab¨vb¨(7) `j msL¨v

a 5 3 3

b 5 2 4

c 4 2 5

d 4 3 4

†gvU `j MV‡bi msL¨v

353511

3

7

3

3

5

5

==

 ccc

1053531

4

7

2

3

5

5

==

 ccc

3152135

5

7

2

3

4

5

==

 ccc

1753515

4

7

3

3

4

5

==

 ccc

35+105+315
+175 = 630  (Ans)

mgvavb t



Kwg MV‡bi Dcvq QvÎ(7) QvÎx(4) KwgwUi msL¨v

a 4  1

b 3 2

c 2 3

d 1 4

‡gvU KwgwUi msL¨v = 140 + 210 + 84+7   
= 441   (Ans)

cÖkœ 7 t 7 Rb QvÎ I 4 Rb QvÎx n‡Z 5 R‡bi GKwU KwgwU KZ Dcv‡q MVb Kiv hvq hv‡Z

Kgc‡ÿ GKRb QvÎx KwgwU‡Z _vK‡e |   

140

4351

4

4

7

=

= cc

210

6352

4

3

7

=

= cc

84

4213

4

2

7

=

= cc

7

174

4

1

7

=

= cc

mgvavb t



cÖkœ 15 t 6 Rb weÁvb wefvM I 4 Rb Kjv wefv‡Mi QvÎ n‡Z 5 R‡bi GKwU KwgwU Ki‡Z 

n‡e| cÖ‡Z¨K †ÿ‡Î weÁv‡bi QvÎ‡`i msL¨vMwiôZv w`‡q KZ cÖKv‡i KwgwU MVb Kiv hv‡e?   

Kwg MV‡bi Dcvq weÁv‡bi QvÎ(6) KjvQvÎ(4) KwgwUi msL¨v

a 4  2

b 5 1

c 6 0

‡gvU KwgwUi msL¨v = 90 + 24 + 1 = 115              
(Ans)

90

6152

4

4

6

=

= cc

24

461

4

5

6

=

= cc

1

110

4

6

6

=

= cc

mgvavb t



Av‡jvP¨ cvV †_‡K  wkÿv_©xiv  wb¤œwjwLZ welq¸‡jv m¤ú©‡K we¯ÍvwiZ Rvb‡Z cvi‡e -   

1|  mgv‡ek, mgv‡e‡ki msL¨v wbY©q Ges KwgwU MV‡bi  Dcvq |

2|   web¨vm I mgv‡e‡ki g‡a¨ cv_©K¨, BZ¨vw`| 

cÖ‡kœvËi

K. mgv‡ek  wK ?      

L.        I          Gi  m¤úK© wbY©q 

Ki|

r

n p r

nc

M.               n‡j        Gi gvb KZ?2010 cc nn = 2cn

ab¨ev`



৭g Aa¨vq 

 mshy³ †Kv‡Yi  aviYv

(Concept of Associated Angles



(i) 
4| mgvavb Ki t ( hLb 0˚≦ θ ≦ 360˚ ) 

0cos3sin2 2 =+ 

mgvavb t
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AZGe θ=120˚ , 240˚      



(vi) 3sincos3 =+ 

mgvavb t
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AZGe θ=0˚ ,60˚, 300˚ , 360˚ 



(vi) 2sincos =+ 

mgvavb t
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5| gvb wbY©q Ki t 

(i) 
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sin

7
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sin
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mgvavb t
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14

5
sin

7
sin

22

2222

2222

2222

=

=









+=

+++=









++








++








−+=

+++














8

7
cos

8

5
cos

8

3
cos

8
cos 2222 

+++(ii) 

( )Ans=

==









+=

+++=









−+








++








−+=

+++

212

8
sin

8
cos2

8
cos

8
sin

8
sin

8
cos

8
cos

82
cos

82
cos

8
cos

8

7
cos

8

5
cos

8

3
cos

8
cos

22

2222

2222

2222











mgvavb t



(iii) 
8

3
cos

18

37
cos

8

5
sin

18

17
sin 2222 

+++

mgvavb t

( )Ans2

11

8
cos

8
sin

18
cos

18
sin

8
sin

18
cos

8
cos

18
sin

82
cos

18
2cos

82
sin

18
sin

8

3
cos

18

37
cos

8

5
sin

18

17
sin

2222

2222

2222

2222

=

+=









++








+=

+++=









−+








++








++








−=

+++















6| hw`          Ges         FbvZ¥K nq, Z‡e                  Gi gvb KZ ? 
12

5
tan = cos

( )
( ) 



tansec

cossin

+−

−+

mgvavb t
12

5
tan =

13

5

12A B

C

13

169

512 222

222

=

=

+=

+=

AC

AC

AC

BCABAC

12

13
sec

13

12
cos

13

5

−=

−=

−=





Sin

( )
( )

)(

26

51

8

12

13

17

12

8
13

17

12

5

12

13
13

12

13

5

tansec

cossin

tansec

cossin

Ans

now

=

=

=

−

−

=

+−

−−

=

+

+
=

+−

−+











8| hw`          Ges            nq, Z‡e                        
13

5
sin = 




2

( )
( ) 10

3

coscot

sectan
=

−+

−+





ec

mgvavb t
13

5
sin =

5
13

12
12

144

25169

513 222

222

=

=

−=

+=

+=

AB

AB

AB

AB

BCABAC

A B

C

5

13
cos

12

13
sec

5

12
cot

12

5
tan

=

−=

−=

−=









ec

( )
( )



−+

−+
=

ec
SHL

coscot

sectan
..

( )oved

SHR

ec

Pr

..

10

3

25

5

12

18

5

25
12

18

5

13

5

12
12

13

12

5

coscot

sectan

=

=

=

−=

−

−

=

−−

−−

=

−

+
=







১৩g Aa¨vq 

 দৈর্ঘ্য এবং ক্ষেত্রফলের ’̄vbvsK

(Co-ordinates of lengths and Area ) 



8.5 wÎf‚‡Ri kxl©we›`yi †cÖwÿ‡Z Gi †ÿÎdj 

t 

ABC wÎf‚‡Ri kxl©we›`y we›`y wZbwUi ’̄vbvsK                     Ges  n‡j 

( ) ( )2211 ,,, yxByxA ( )33 , yxC

ΔABC Gi †ÿÎdj = 

( ) ( ) ( ) 213132321

33

22

11

2

1

1

1

1

2

1

yyxyyxyyx

yx

yx

yx

−+−+−=

Ges            wZbwU we›`y GKB mij †iLvq Aew¯’Z n‡j 

( )33 , yxC( ) ( )2211 ,,, yxByxA

0

1

1

1

33

22

11

==

yx

yx

yx

#  g~jwe›`yi ’̄vbvsK ( )0,0O

#  X A‡ÿi Dci †h †Kvb we›`yi †KvwU k~b¨ A_vr Y=0 

#  Y A‡ÿi Dci †h †Kvb we›`yi f‚R k~b¨ A_vr X=0 



cÖkœ t        Ges            we› ỳ ỳwUi ms‡hvM †iLv‡K X Aÿ †h Abycv‡Z wef³ K‡i Zv 

wbY©q Ki Ges wef³ we›`yi f‚R wbY©q Ki| 

( )10,5 −−( )7,7

mgvavb t awi,     Ges            we›`y ỳwUi ms‡hvM †iLv‡K X Aÿ          we›`y‡Z                         

 Abycv‡Z AšÍwe©f³ K‡i|

( )7,7 ( )10,5 −− ( )0,xA

( )7,7

( )10,5 −−

( )0,xA

1:k

( )i
k

k
x

k

k
x

.......
1

75

1

7.1)5.(

+

+−
=

+

+−
= Ges

10:71:

10

7

710

7100

1

710
0

1

7.1)10.(
0

=

=

=

+−=

+

+−
=

+

+−
=

k

k

k

k

k

k

k

k

17

35

107

7035

1
10

7

7
10

7
.5

=

+

+−
=

+

+−

=

x

x

x

(i) mgxKi‡Y        emvB ,
10

7
=k



cÖkœ t  GKwU we›`yi †KvwU f‚‡Ri wØ¸Y, hw` Gi ~̀iZ¡       n‡Z       GKK nq, Z‡e 

we›`ywUi ’̄vbvsK wbY©q Ki|  

10

mgvavb t awi, we›`ywUi f‚R  α |

        ∴ we›`ywUi †KvwU 2α
 Zvn‡j we›`ywU         

         we›`y n‡Z            we›`yi ~̀iZ¦  

( ) 2,

( )3,4

( ) 2,( )3,4 ( ) ( )22
324 −+−= 

( ) ( )

( ) ( )

( )( )

( )

3

03

013

033

033

034

015205

109124168

10324

2

2

2

22

22

=

=−

=−−

=−−−

=+−−

=+−

=+−

=+−++−

=−+−

















k‡Z©, 

A_ev ( )

1

01

=

=−





hLb α=1 ZLb we›`ywU ( )2,1

hLb α=3 ZLb we›`ywU  ( )6,3

AZGe wb‡Y©q we›`ywUi ’̄vbvsK       A_ev ( )2,1 ( )6,3



cÖkœ t  GKwU e„‡Ëi e¨vmva© 5, ‡K‡›`ªi ’̄vbvsK       Gi ‡h R¨v      we›`y‡Z mgwØLwÛZ nq 

Zvi ˆ`N©̈  wbY©q Ki|

( )4,3 ( )2,5

( )4,3O

( )2,5E

5

A
B

mgvavb t e „‡Ëi e¨vmva© 5 

             ‡K‡› ª̀i ’̄vbvsK 

 Ges AB R¨v  we› ỳ‡Z mgwØLwÛZ 

nq|    

           AB R¨v Gi ˆ`N©̈  = ?

( )4,3

( )2,5E

‡K›`ª        n‡Z        we›`yi ~̀iZ¡          ( )4,3O ( )2,5E ( ) ( )

( )

8

44

22

4235

22

22

=

+=

−+=

−+−=OE

AOE mg‡KvYx wÎf‚R n‡Z 

( )

17

825

58

2

2
2

2

222

=

−=

=+

=+

AE

AE

AE

OAOEAE

AB R¨v Gi ˆ`N©̈  = 
( )Ans=

172



15|        Ges          we›`ywUi ms‡hvM †iLvi mgwÎLÛK we›`yi ’̄vbvsK wbY©q Ki|  ( )5,7

mgvavb t awi,       Ges           we›`yØ‡qi ms‡hvM †iLv         I           we›`y‡Z 

mgwÎLwÛZ nq|      

( )1,2 −−

( )5,7

( )1,2 −− ( )11, yxA ( )22 , yxB( )5,7

( )1,2 −−
. .

Avevi  Ges           we›`yØ‡qi ms‡hvM †iLv           we› ỳ‡Z         Abycv‡Z 

AšÍwe©f³ nq|      

( )5,7 ( )1,2 −− 1:2

( )
1

3

3

3

74

12

7.12.2
2 ==

+−
=

+

+−
= x

( )
1

3

3

3

52

12

5.11.2
2 ==

+−
=

+

+−
= y

( )11, yxA ( )22 , yxB

( )22 , yxB

AZGe mgwÎLÛ‡Ki GKwU we›`y      ( )1,1B

( )5,7

AZGe Ges           we›`yØ‡qi ms‡hvM †iLv           we›`y‡Z         Abycv‡Z 

AšÍwe©f³ nq|      

( )1,2 −− ( )11, yxA 2:1

( )
4

3

12

3

142

21

7.22.1
1 ==

+−
=

+

+−
= x

( )
3

3

9

3

101

21

5.21.1
1 ==

+−
=

+

+−
= y

AZGe mgwÎLÛ‡Ki Aci we›`y       ( )3,4A



29|   hw` a+b+c=0  nq, Zvn‡j cÖgvY Ki †h                     I           we›`y 

wZbwU GKB mij‡iLvi Dci Aew ’̄Z n‡e               |  

( )bca ,2 ( )cab ,, 2 ( )abc ,2

cba 

mgvavb t  I           we›`y wZbwU GKB mij †iLvi Dci Aew¯’Z n‡j      ( )bca ,2 ( )cab ,, 2 ( )abc ,2

( )

( )

( )( )

( )( )( )
( )( ) ( ) ( ) 
( )( )( ) 

( )( )( )

0

0,

0

0

0

0

1

0

0

,0

1

0

0

0

1

1

1

22

22

2

322

211

2

22

22

2

2

2

=++

−−−

=++−−−

=−+−−−

=++−−−−

=−+

−+

−−

−=

−=
=−−−

−−−



=

cba

accbbabut

bacaccbba

acbaccbba

cbcabacbba

abc

acb

cba

cbba

rrr

rrr

abc

cbacb

bacba

abc

cab

bca



31|   ΔABC Gi fi‡K‡›`ªi ’̄vbvsK       , A I B kxl©we›`y ỳwUi ’̄vbvsK h_vµ‡g 

      I           n‡j, C we›`yi ’̄vbvsK wbY©q  Ki|  

( )2,7 ( )5,3

( )1,7 −

mgvavb t awi, C we›`yi ’̄vbvsK ( )yx,

( )A

( )5,3A ( )1,7 −B

( )yxC ,

A I B  we› ỳ ỳwUi ga¨ we›`yi ’̄vbvsK  

( )2,5

2

15
,

2

73

D

D 






 −+

( )2,5D

( )2,7G

I                 we›`yØ‡qi ms‡hvM †iLv CD ga¨gv‡K fi‡K›`ª         we›`y‡Z        

Abycv‡Z AšÍwe©f³ K‡i| 
( )yxC , ( )2,5D ( )2,7G 1:2

11

2110

3

10

12

.15.2
7

=

=+

+
=

+

+
=

x

x

xx

2

64

3

4

12

.12.2
2

=

=+

+
=

+

+
=

y

y

yy

myZivs C we›`yi ’̄vbvsK ( )2,11



31| ‡Kvb mvgvšÍwi‡Ki GKwU K‡Y©i cÖvšÍ we›`y ỳwUi ’̄vbvsK       Ges            |  Gi 

Z…Zxq kxl©we›`y ’̄vbvsK           n‡j, PZz_© kxl©we›`y wbY©q Ki| 

( )4,3 − ( )5,6−

( )1,2 −−

mgvavb t awi, PZy_© kxl© we›`y D we›`yi ’̄vbvsK         | ( )yx,

( )4,3 −A ( )1,2 −−B

( )5,6−C( )yxD ,

O

k‡Z© 









−








 +−−

2

1
,

2

3

2

54
,

2

63

O

OAC K‡Y©i ga¨ we›`y 








 −−

2

1
,

2

2 yx
OBD K‡Y©i ga¨ we› ỳ 

1

32

2

3

2

2

−=

−=−

−=
−

x

x

x

2

11

2

1

2

1

=

=−

=
−

y

y

y

PZy_© kxl© we› ỳ D Gi ’̄vbvsK           | ( )2,1−



ABC wÎf‚‡Ri †ÿÎdj 

= 
( ) ( ) ( ) 

 

( )

9

18
2

1

161618
2

1

6101624513
2

1

156

112

143

2

1

−=

−=

−+−=

−−++−+−−=

−

−−

−

ABCD mvgvšÍwi‡Ki †ÿÎdj = 2╳ ΔABC = 2 ╳ 9 = 18  

ABC wÎf‚‡Ri †ÿÎdj = 9  



43| GKwU wÎf‚‡Ri  we›`y̧ ‡jv ’̄vbvsK h_vµ‡g                     I            | wÎf‚RwUi 

†ÿÎdj †ei Ki Ges A n‡Z BC evûi Dci j‡¤̂i cwigvb wbY©q  Ki|  

( ) ( )1,9,6,5 −BA ( )1,3 −−C

( ) ( ) ( ) 

 

( )

29

58
2

1

123610
2

1

391396115
2

1

113

119

165

2

1

=

=

++=

+++−−+=

−−

−

mgvavb t

ABC wÎf‚‡Ri †ÿÎdj = 

( )1,9−B

( )6,5A

( )1,3 −−C( )yxD ,

BC evûi ‰`N©̈  = ( ) ( )

102

436

1139
22

=

+=

+++−

Avevi ABC wÎf‚‡Ri †ÿÎdj =    ╳ f~wg  ╳ D”PZv 2

1

10

1029

10

29

102
2

1
29

2

1
29

=

=

=

=

AD

AD

AD

ADBC



43| GKwU wÎf‚‡Ri kxl© we›`y¸‡jv ’̄vbvsK h_vµ‡g                    I              | 

wÎf‚RwUi †ÿÎdj wbY©q  Ki Ges  ‡`LvI †h, t=0 A_ev t=3  n‡j we›`yÎq mg‡iL 

n‡e|  

( ) ( ),3,12,1,2 ++ tBtA ( )12,23 ++ ttC

mgvavb t

ABC wÎf‚‡Ri †ÿÎdj = 

( )

 

( )3

22242
2

1

11223

0121

021

2

1

11223

1312

112

2

1

2

232

121

−=

−−+−=

−=

−=

++

−+

−

=

++

+

+

tt

ttt

rrr

rrr

tt

tt

t

tt

t

t

we›`yÎq mg‡iL n‡j, ABC wÎf ‚‡Ri †ÿÎdj k~b¨

                                            A_©vr t(t-3)=0
∴t=0  A_ev t-3=0
                     t = 3 



9g Aa¨vq 

 mÂvi c_ Ges Gi mgxKiY

(locus and its equestion) 



1| GKwU we›`yi mÂvi c‡_i mgxKiY wbY©q Ki, hv (a ,0) we›`y  Ges Y Aÿ‡iLv n‡Z 

me©`v mg`~ieZ©x  

mgvavb t g‡b Kwi, Pvjgvb we›`y  P (x ,y) Y 

x 
A(a ,0) 

P(x ,y) 

xP (x ,y) Ges  A(a ,0) we›`yØ‡qi ga¨eZx© `~iZ¡ 

      
( ) ( )22

0−+−= yax

Y Aÿ‡iLv n‡Z P (x ,y) we›`yi ~̀iZ¡ = x 

k‡Z© ,

( ) ( )

02

2

0

22

2222

22

=+−

=++−

=−+−

aaxy

xyaaxx

xyax

BnvB wb‡Y©q mÂvi c‡_i mgxKiY| 



1| GKwU we›`yi mÂvi c‡_i mgxKiY wbY©q Ki, hv (0 ,a) we› ỳ  Ges X Aÿ‡iLv n‡Z 

me©`v mg`~ieZ©x  

mgvavb t g‡b Kwi, Pvjgvb we›`y  P (x ,y) 
Y 

x 

A(0 ,a) 
P(x ,y) 

y
P (x ,y) Ges  A(0 ,a) we›`yØ‡qi ga¨eZx© `~iZ¡ 

      
( ) ( )22

0 ayx −+−=

X Aÿ‡iLv n‡Z P (x ,y) we›`yi ~̀iZ¡ = y 

k‡Z© ,

( ) ( )

02

2

0

22

2222

22

=+−

=+−+

=−+−

aayx

yaayyx

yayx

BnvB wb‡Y©q mÂvi c‡_i mgxKiY| 



13| A(0 ,4) Ges  B(0 ,6) ỳwU w¯’i we›`y| P GKwU Pjgvb we›`y Ggbfv‡e †hb AB  

mij‡iLv P we›`y‡Z me©`v GKmg‡KvY Drcbœ K‡i| P we›`ywUi mÂvi c‡_i mgxKiY wbY©q 

Ki|

mgvavb t g‡b Kwi, Pvjgvb we›`y  P (x ,y) 

Y 

x 
A(0,4) P(x ,y) 

A(0,4) Ges  B(0,6) we›`yØ‡qi ga¨eZx© `~iZ¡ 

   AB =                                                     

myZivs,

BnvB P we›`yi mÂvi we›`yi c‡_i mgxKiY| 

B(0,6) 

( ) ( )

2

4600
22

=

−+−
90˚

A(0,4) Ges  P(x,y) we›`yØ‡qi ga¨eZx© `~iZ¡ 

   AP =                                                     ( ) ( )22
40 −+− yx

B(0,6) Ges  P(x,y) we›`yØ‡qi ga¨eZx© `~iZ¡ 

   BP =                                                     ( ) ( )22
60 −+− yx

AB ‡iLv P we› ỳ‡Z GK mg‡KvY Drcbœ K‡i                                                   

( ) ( ) ( ) ( )

02410

0482022

43612168

26040

22

22

2222

22222

222

=+−+

=+−+

=+−+++−+

=−+−+−+−

=+

yyx

yyx

yyxyyx

yxyx

ABBPAP



** P(x ,y) we›`yi mÂvi c‡_i mgxKiY wbY©q Ki, hv (a ,0) we›`y  Ges x= -a ‡iLv 

n‡Z mg ~̀ieZ©x  

mgvavb t g‡b Kwi, Pvjgvb we›`y  P (x ,y) 

Y 

x 
A(a ,0) 

P(x ,y) 
-a

P (x ,y) Ges  A(a ,0) we›`yØ‡qi ga¨eZx© `~iZ¡ 

      
( ) ( )22

0−+−= yax

x = -a ‡iLv n‡Z P (x ,y) we›`yi ~̀iZ¡ = x +a 
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x= -a

N 
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1| GKwU we› ỳ  mÂvi c‡_i mgxKiY wbY©q Ki, hv (a ,0) we› ỳ  Ges Y Aÿ‡iLv n‡Z 

me©`v mg`~ieZ©x  

mgvavb t g‡b Kwi, Pvjgvb we›`y  P (x ,y) Y 

x 
A(a ,0) 

P(x ,y) 

xP (x ,y) Ges  A(a ,0) we›`yØ‡qi ga¨eZx© `~iZ¡ 

      
( ) ( )22

0−+−= yax

Y Aÿ‡iLv n‡Z P (x ,y) we›`yi ~̀iZ¡ = x 
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1| GKwU we›`y  Ggbfv‡e Pj‡Q †h, Y Aÿ n‡Z Gi ~̀iZ¡  (2 ,2) we›`y n‡Z Gi ~̀i‡Z¡i  

wØ¸Y| we›`ywUi mÂvi c‡_i mgxKiY wbY©q Ki|  

mgvavb t g‡b Kwi, Pvjgvb we›`y  P (x ,y) Y 

x 

A(2 ,2) 

P(x ,y) 

xP (x ,y) Ges  A(2 ,2) we›`yØ‡qi ga¨eZx© `~iZ¡ 

      
( ) ( )22

22 −+−= yx

Y Aÿ‡iLv n‡Z P (x ,y) we›`yi ~̀iZ¡ = x 
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** GKwU we›`y  Ggbfv‡e Pj‡Q †h, ỳwU w¯’i we›`y (a ,0) Ges (0 ,a)  n‡Z Gi ~̀i‡Z¡i 

e‡M©i AšÍidj me©`v 2a | Pjgvb we›`ywUi mÂvi c‡_i mgxKiY wbY©q Ki|  

mgvavb t g‡b Kwi, Pvjgvb we› ỳ  P (x ,y) Y 

x A(a ,0) 

P(x ,y) 

P (x ,y) Ges  A(a ,0) we›`yØ‡qi ga¨eZx© `~iZ¡ 
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0−+−= yax
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BnvB wb‡Y©q mÂvi c‡_i mgxKiY| 

B(0 ,a) 

P (x ,y) Ges  A(0 , a) we›`yØ‡qi ga¨eZx© `~iZ¡ 
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