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Abykxjbx 2.1  


cÖkœ I mgvavb
cÖkœ \ 1 \ wb‡Pi †mU¸‡jv‡K ZvwjKv c×wZ‡Z cÖKvk Ki :

(K)
{x ( N : x2 > 9 Ges x3  130}


mgvavb : †h mKj ¯^vfvweK msL¨vi eM© 9 A‡cÿv eo Ges Nb 130 A‡cÿv †QvU Zv‡`i †mU|


Avgiv Rvwb, ¯^vfvweK msL¨vi †mU N = {1, 2, 3, 4, 5, 6, }


GLv‡b, x = 1 n‡j, x2 = 12 = 1  eq \o(/,>) 9
Ges x3 = 13 = 1  130



x = 2 n‡j, x2 = 22 = 4  eq \o(/,>) 9
Ges x3 = 23 = 8  130



x = 3 n‡j, x2 = 32 = 9  eq \o(/,>) 9
Ges x3 = 33 = 27  130



x = 4 n‡j, x2 = 42  = 16 > 9
Ges x3  = 43 = 64  130



x = 5 n‡j, x2 = 52  = 25 > 9
Ges x3 = 53 = 125  130



x = 6 n‡j, x2 = 62 = 36 > 9
Ges x3= 63 = 216  eq \o(/,<) 130









( kZ©vbymv‡i MÖnY‡hvM¨ msL¨v¸‡jv 4, 5


wb‡Y©q †mU = {4, 5}

(L)
{x ( Z : x2 > 5 Ges x2 ( 36}


mgvavb : †h mKj c~Y©msL¨vi eM© 5 A‡cÿv eo Ges 36 A‡cÿv eo bq Zv‡`i †mU|


Avgiv Rvwb, c~Y©msL¨vi †mU Z = { ( 3, ( 2, ( 1, 0, 1, 2, 3 }


GLv‡b, 


x =   0 n‡j, x2 = 02      = 0  eq \o(/,>) 5       Ges 0  36


x = (1 n‡j, x2 = ((1)2 = 1  eq \o(/,>) 5      Ges 1  36


x = (2 n‡j, x2 = ((2)2 = 4  eq \o(/,>) 5 Ges 4  36


x = (3 n‡j, x2
= ((3)2 = 9 > 5   Ges 9  36


x = (4 n‡j, x2
= ((4)2 = 16 > 5 Ges 16 < 36 


x = (5 n‡j, x2
= ((5)2 = 25 > 5 Ges 25 < 36


x = (6 n‡j, x2
= ((6)2 = 36 > 5 Ges 36 = 36


x = (7 n‡j, x2
= ((7)2 = 49 > 5 Ges 49  eq \o(/,<) 36






( kZ©vbymv‡i MÖnY‡hvM¨ msL¨vmg~n: (3, (4, (5, (6

wb‡Y©q †mU = {( 3, (4, (5, (6}

(M)
{x ( N : x, 36 Gi ¸YbxqK Ges 6 Gi ¸wYZK }

mgvavb : †h mKj ¯^vfvweK msL¨v 36 Gi ¸YbxqK Ges 6 Gi ¸wYZK Zv‡`i †mU|


Avgiv Rvwb, ¯^vfvweK msL¨v †mU N = (1, 2, 3, 4, 5, )


GLv‡b, 36 = 1 ( 36



= 2 ( 18



= 3 ( 12



= 4 ( 9



= 6 ( 6


( 36 Gi ¸YbxqKmg~n 1, 2, 3, 4, 6, 9, 12, 18, 36


Ges 6 Gi ¸wYZKmg~n 6, 12, 18, 24, 30, 36  

( 36 Gi ¸YbxqK Ges 6 Gi ¸wYZK¸‡jv n‡jv h_vµ‡g 6, 12, 18, 36

wb‡Y©q †mU = {6, 12, 18, 36}

(N)
{x ( N : x3 > 25 Ges x4  264}


mgvavb : †hmKj ¯^vfvweK msL¨vi Nb 25 A‡cÿv †QvU Ges PZzN©vZ 264 A‡cÿv †QvU Zv‡`i †mU|


Avgiv Rvwb, 


¯^vfvweK msL¨vi †mU, N = (1, 2, 3, 4, 5, 6, }


GLv‡b, 


x = 1 n‡j,x3 = 13 = 1  eq \o(/,>) 25Ges x4 = 14= 1  264


x = 2 n‡j,x = 3 n‡j,x3 = 33 = 27 > 25Ges x4 = 34= 81  264


x = 4 n‡j,x3 = 43 = 64 > 25Ges x4 = 44= 256  264


x = 5 n‡j,x3 = 53 = 125 > 25 Ges x4 = 54= 625  eq \o(/,<) 264






( kZ©vbymv‡i MÖnY‡hvM¨ ¯^vfvweK msL¨vmg~n 3, 4

wb‡Y©q †mU = {3, 4}

cÖkœ \ 2 \ wb‡Pi †mU¸‡jv‡K †mU MVb c×wZ‡Z cÖKvk Ki:

(K)
{3, 5, 7, 9, 11}


mgvavb : cÖ`Ë †m‡Ui Dcv`vbmg~n 3, 5, 7, 9, 11


GLv‡b, cÖ‡Z¨KwU Dcv`vb ¯^vfvweK we‡Rvo msL¨v hv 1 †_‡K eo Ges 13 †_‡K †QvU|


wb‡Y©q †mU = {x ( N : x we‡Rvo msL¨v Ges 1  x  13}

(L)
{1, 2, 3, 4, 6, 9, 12, 18, 36}


mgvavb : cÖ`Ë †m‡Ui Dcv`vbmg~n 1, 2, 3, 4, 6, 9, 12, 18, 36


GLv‡b, cÖ‡Z¨KwU Dcv`vb ¯^vfvweK msL¨v Ges 36 Gi ¸YbxqK|


wb‡Y©q †mU = {x ( N : x, 36 Gi ¸YbxqK}

(M)
{4, 8, 12, 16, 20, 24, 28, 32, 36, 40}


mgvavb : cÖ`Ë †m‡Ui Dcv`vbmg~n 4, 8, 12, 16, 20, 24, 28, 32, 36, 40

GLv‡b, cÖ‡Z¨KwU Dcv`vb 4 Øviv wefvR¨, A_©vr 4 Gi ¸wYZK Ges 40 Gi eo bq|


wb‡Y©q †mU = {x ( N : x, 4 Gi ¸wYZK Ges x ( 40}
(N)
{( 4, ( 5, ( 6}


mgvavb : cÖ`Ë †m‡Ui Dcv`vbmg~n ( 6, ( 5, ( 4, 4, 5, 6


GLv‡b, cÖ‡Z¨KwU Dcv`vb c~Y©msL¨v| eM© 16 A‡cÿv †QvU bq Ges Nb 216 A‡cÿv eo bq|


wb‡Y©q †mU = {x ( Z : x2 ( 16 Ges x3 ( 216}

cÖkœ \ 3 \ A = {2, 3, 4}, B = {1, 2, a} Ges C = {2, a, b} n‡j, wb‡Pi †mU¸‡jv wbY©q Ki|

(K)
B\C


mgvavb : †`Iqv Av‡Q, B = {1, 2, a}



     Ges C = {2, a, b}



( B \ C = {1, 2, a} \ {2, a, b}



= {1} (Ans.)
(L)
A ( B


mgvavb : †`Iqv Av‡Q, A = {2, 3, 4}



    Ges B = {1, 2, a}



( A ( B = {2, 3, 4} ( {1, 2, a}



= {1, 2, 3, 4, a} (Ans.)
(M)
A ( C


mgvavb : †`Iqv Av‡Q, A = {2, 3, 4}



      Ges C = {2, a, b}



( A ( C = {2, 3, 4} ( {2, a, b}



= {2} (Ans.)
(N)
A ( (B ( C)


mgvavb : †`Iqv Av‡Q, A = {2, 3, 4}, B = {1, 2, a}



Ges C = {2, a, b}


GLb, B ( C = {1, 2, a} ( {2, a, b} = (2, a)

( A ( (B ( C) = {2, 3, 4} ( {2, a} 



= {2, 3, 4, a} (Ans.)
(O)
A ( (B ( C)


mgvavb : †`Iqv Av‡Q, A = {2, 3, 4}, B = {1, 2, a}



       Ges C = {2, a, b}


GLb, B ( C = {1, 2, a} ( {2, a, b} = (1, 2, a, b)

( A ( (B ( C) = {2, 3, 4} ( {1, 2, a, b} = {2} (Ans.)
cÖkœ \ 4 \ U = {1, 2, 3, 4, 5, 6, 7}, A = {1, 3, 5}, B = {2, 4, 6} Ges C = {3, 4, 5, 6, 7} n‡j, wbgœwjwLZ †ÿ‡Î mZ¨Zv hvPvB Ki :

(i)
(A ( B)( = A( ( B(

mgvavb : †`Iqv Av‡Q, U = {1, 2, 3, 4, 5, 6, 7}, 



A = {1, 3, 5} Ges B = {2, 4, 6}


GLb,  A ( B = {1, 3, 5} ( {2, 4, 6} 



= {1, 2, 3, 4, 5, 6}


( evgcÿ = (A (B)( = U \ {A (B}



= {1, 2, 3, 4, 5, 6, 7} \ {1, 2, 3, 4, 5, 6}



= {7}


Avevi, A( = U\A = {1, 2, 3, 4, 5, 6, 7} \ {1, 3, 5}



= {2, 4, 6, 7}


  Ges B( = U\B = {1, 2, 3, 4, 5, 6, 7}\{2, 4, 6}



= {1, 3, 5, 7}


( Wvbcÿ = A( ( B( = {2, 4, 6, 7} ( {1, 3, 5, 7} 



= {7}


A_©vr (A ( B)( = A( ( B( (mZ¨Zv hvPvB Kiv n‡jv)
(ii)
(B ( C)( = B( ( C(

mgvavb : †`Iqv Av‡Q, U = {1, 2, 3, 4, 5, 6, 7}, 


B = {2, 4, 6} Ges C = {3, 4, 5, 6, 7}


GLb, B ( C = {2, 4, 6} ( {3, 4, 5, 6, 7} = {4, 6}


( evgcÿ = (B ( C)(  = U\(B ( C)



= {1, 2, 3, 4, 5, 6, 7}\{4, 6}



= {1, 2, 3, 5, 7}


Avevi, B(= U\B = {1, 2, 3, 4, 5, 6, 7}\{2, 4, 6} = {1, 3, 5, 7}


   Ges C(
= U\C = {1, 2, 3, 4, 5, 6, 7} \ {3, 4, 5, 6, 7} = {1, 2}


( Wvbcÿ
= B( ( C( = {1, 3, 5, 7} ( {1, 2} = {1, 2, 3, 5, 7}


( evgcÿ = Wvbcÿ 

A_©vr (B ( C)( = B( ( C( (mZ¨Zv hvPvB Kiv n‡jv)
(iii)
(A ( B) ( C = (A ( C) ( (B ( C)


mgvavb : †`Iqv Av‡Q, U = {1, 2, 3, 4, 5, 6, 7}, 


A = {1, 3, 5}, B = {2, 4, 6} Ges C = {3, 4, 5, 6, 7}

GLb, A ( B = {1, 3, 5} ( {2, 4, 6} = {1, 2, 3, 4, 5, 6}


( evgcÿ = (A ( B) ( C



= {1, 2, 3, 4, 5, 6} ( {3, 4, 5, 6, 7}



= {3, 4, 5, 6}


Avevi, A ( C = {1, 3, 5} ( {3, 4, 5, 6, 7} = {3, 5}


   Ges B ( C = {2, 4, 6} ( {3, 4, 5, 6, 7} = {4, 6}


( Wvbcÿ = (A ( C) ( (B ( C) = {3, 5} ( {4, 6}= {3, 4, 5, 6}


( evgcÿ = Wvbcÿ

A_©vr (A ( B) ( C = (A ( C) ( (B ( C)

(mZ¨Zv hvPvB Kiv n‡jv)

(iv)
(A ( B) ( C = (A ( C) ( (B ( C)


mgvavb : †`Iqv Av‡Q, U = {1, 2, 3, 4, 5, 6, 7}, 


A = {1, 3, 5}, B = {2, 4, 6} Ges C = {3, 4, 5, 6, 7}


GLb, A ( B = {1, 3, 5} ( {2, 4, 6} = { }


( evgcÿ = (A ( B) ( C



= { } ( {3, 4, 5, 6, 7} = {3, 4, 5, 6, 7}


Avevi, A ( C = {1, 3, 5} ( {3, 4, 5, 6, 7}



= {1, 3, 4, 5, 6, 7}


   Ges B ( C = {2, 4, 6} ( {3, 4, 5, 6, 7}



= {2, 3, 4, 5, 6, 7}


( Wvbcÿ = (A ( C) ( (B ( C)



= {1, 3, 4, 5, 6, 7} ( {2, 3, 4, 5, 6, 7}



= {3, 4, 5, 6, 7}

A_©vr (A ( B) ( C = (A ( C) ( (B ( C) 

(mZ¨Zv hvPvB Kiv n‡jv)

cÖkœ \ 5 \ Q = {x,y} Ges R = {m, n, l} n‡j, P(Q) Ges P(R) wbY©q Ki|

mgvavb : †`Iqv Av‡Q, Q = {x,y} Ges R = {m, n, l}
Q †m‡Ui Dc‡mU¸‡jv n‡jv {x, y}, {x}, {y}, (
( P (Q) = {{x, y}, {x}, {y}, (} (Ans.)
Avevi, R †m‡Ui Dc‡mU¸‡jv n‡jv {m, n, l},  {m, n}, {m, l}, {n, l}, {m}, {n}, {l} (
( P(R) = {{m, n, l}, {m, n} {m, l} {n, l}, {m}, {n}, {l}, (} (Ans.)
cÖkœ \ 6 \ A = {a, b}, B = {a, b, c} Ges C = A ( B n‡j, †`LvI †h, P(C) Gi Dcv`vb msL¨v 2n, †hLv‡b n n‡”Q C Gi Dcv`vb msL¨v|

mgvavb : †`Iqv Av‡Q, A = {a, b}, B = {a, b, c} Ges C = A ( B

( C
= A ( B 
= {a, b} ( {a, b, c} = {a, b, c}

GLb, C †m‡Ui Dc‡mU¸‡jv n‡jv {a, b, c}, {a, b}, {b, c}, {a, c},{a}, {b}, {c},  (
( P(C) = {{a, b, c}, {a, b}, {b, c}, {a, c}, {a}, {b}, {c}, (}
( P(C) Gi Dcv`vb msL¨v = 8 = 23
( C †m‡Ui Dcv`vb msL¨v n n‡j P(C) †m‡Ui Dcv`vb msL¨v 2n. 

(†`Lv‡bv n‡jv)

cÖkœ \ 7 \ (K) (x ( 1, y + 2) = (y ( 2, 2x + 1) n‡j, x Ges y Gi gvb wbY©q Ki|

mgvavb : †`Iqv Av‡Q, (x ( 1, y + 2) = (y ( 2, 2x + 1)

µg‡Rv‡oi msÁvbymv‡i, x ( 1 = y ( 2  (i) 


Ges y + 2 = 2x + 1  (ii)

mgxKiY (i) n‡Z cvB, x ( 1 = y ( 2



   ev, x = y ( 2 + 1



    ( x = y ( 1 (iii)

mgxKiY (ii)-G x Gi gvb ewm‡q cvB, 



y + 2
=
2(y ( 1) + 1


ev,
y + 2
=
2y ( 2 + 1


ev,
y ( 2y
=(2 + 1 ( 2


ev,
( y = (3


(
y = 3

GLb, mgxKiY (iii) G y Gi gvb ewm‡q cvB,


    x = 3 ( 1 ( x = 2

wb‡Y©q gvb x = 2, y = 3
(L)
(ax ( cy, a2 ( c2) = (0, ay ( cx) n‡j, (x, y) Gi gvb wbY©q Ki|

mgvavb : †`Iqv Av‡Q, (ax ( cy, a2 ( c2) = (0, ay ( cx)

µg‡Rv‡oi msÁvbymv‡i, ax ( cy = 0  (i)



     Ges a2 ( c2 = ay ( cx



      ( ( cx + ay = a2 ( c2 (ii)

mgxKiY (i) n‡Z cvB, ax ( cy = 0



    ev, ax = cy



     ( x =  eq \f(cy,a)(iii)

mgxKiY (ii) G x Gi gvb ewm‡q cvB,



( c  eq \f(cy,a) + ay = a2 ( c2


ev,  eq \f(( c2y + a2y,a) = a2 ( c2


ev,  eq \f(y(a2 ( c2),a) = a2 ( c2


ev, y(a2 ( c2) = a(a2 ( c2)


( y = a
[Dfq cÿ‡K (a2 ( c2) Øviv fvM K‡i]
GLb, mgxKiY (iii) G y Gi gvb ewm‡q cvB,



   x =  eq \f(c.a,a) ( x = c
wb‡Y©q gvb  (x, y) = (c, a)

(M)
(6x ( y, 13) = (1, 3x + 2y) n‡j, (x, y) wbY©q Ki|
mgvavb : †`Iqv Av‡Q, (6x ( y, 13) = (1, 3x + 2y)

µg‡Rv‡oi msÁvbymv‡i, 6x ( y = 1  (i)



      Ges 13 = 3x + 2y



       ( 3x + 2y = 13 (ii)

mgxKiY (i) †K 2 Øviv ¸Y K‡i (ii) bs mgxKi‡Yi mv‡_ †hvM Kwi,


   12x ( 2y = 2


     3x + 2y = 13


(+ K‡i) 15x         = 15


       ( x = 1

mgxKiY (ii) G x Gi gvb ewm‡q cvB, 3 ( 1 + 2y = 13



                     ev, 3 + 2y = 13



                     ev, 2y = 13 ( 3



                     ev, 2y = 10



                     ev, y =  eq \f(10,2) ( y = 5

wb‡Y©q gvb (x, y) = (1, 5)

cÖkœ \ 8 \ (K) P = {a}, Q = {b, c} n‡j, P ( Q Ges Q ( P wbY©q Ki|

mgvavb : †`Iqv Av‡Q, P = {a} Ges Q = {b, c}


( P ( Q = {a} ( {b, c} = {(a, b), (a, c)} (Ans.)

Ges Q ( P = {b, c} ( {a} = {(b, a), (c, a)} (Ans.)

(L)
A = {3, 4, 5}, B = {4, 5, 6} Ges C = {x, y} n‡j, (A ( B) ( C wbY©q Ki|

mgvavb : †`Iqv Av‡Q, A = {3, 4, 5}, B = {4, 5, 6} Ges C = {x, y}
GLv‡b,A ( B = {3, 4, 5} ( {4, 5, 6} = {4, 5}


( (A ( B) ( C = {4, 5} ( {x, y} 

= {(4, x), (4, y), (5, x), (5, y)}


( (A ( B) ( C = {(4, x), (4, y), (5, x), (5, y)} (Ans.)
(M)
P = {3, 5, 7}, Q = {5, 7} Ges R = P\Q n‡j, (P ( Q) ( R wbY©q Ki|
mgvavb : †`Iqv Av‡Q, P = {3, 5, 7}, Q = {5, 7} 

( R = P\Q = {3, 5, 7} \ {5, 7} = {3}

GLv‡b, P ( Q = {3, 5, 7} ( {5, 7} = {3, 5, 7}

( (P ( Q) ( R = {3, 5, 7} ( {3} = {(3, 3), (5, 3), (7, 3)}

( (P ( Q) ( R = {(3, 3), (5, 3), (7, 3)}(Ans.)
cÖkœ \ 9 \ A I B h_vµ‡g 35 Ges 45 Gi mKj ¸Ybxq‡Ki †mU n‡j, A ( B Ges A ( B wbY©q Ki|

mgvavb : GLv‡b, 35 = 1 ( 35 = 5 ( 7


35 Gi ¸YbxqK¸‡jv n‡jv 1, 5, 7, 35


( A = {1, 5, 7, 35} 

Ges 45  = 1 ( 45


= 3 ( 15


= 5 ( 9


45 Gi ¸YbxqK¸‡jv n‡jv, 1, 3, 5, 9, 15, 45


( B = {1, 3, 5, 9, 15, 45}


( A ( B = {1, 5, 7, 35} ( {1, 3, 5, 9, 15, 45}


= {1, 3, 5, 7, 9, 15, 35, 45} (Ans.)

Ges A ( B = {1, 5, 7, 35} ( {1, 3, 5, 9, 15, 45}


 = {1, 5}(Ans.)
cÖkœ \ 10 \ †h mKj ¯^vfvweK msL¨v Øviv 346 Ges 556 †K fvM Ki‡j cÖwZ‡ÿ‡Î 31 Aewkó _v‡K, G‡`i †mU wbY©q Ki|

mgvavb : †h ¯^vfvweK msL¨v Øviv 346 Ges 556 †K fvM Ki‡j cÖwZ‡ÿ‡Î 31 Aewkó _v‡K, †m msL¨v n‡e 31 A‡cÿv eo Ges 346 ( 31 = 315 Ges 556 ( 31 = 525 Gi mvaviY ¸YbxqK|

g‡b Kwi, 31 A‡cÿv eo 315 Gi ¸Ybxq‡Ki †mU A
      Ges 525 Gi ¸Ybxq‡Ki †mU B

GLv‡b, 315 = 1 ( 315 = 3 ( 105 = 5 ( 63 = 7 ( 45 = 9 ( 35


= 15 ( 21

31 A‡cÿv eo 315 Gi ¸YbxqK¸‡jv n‡jv h_vµ‡g 35, 45, 63, 105 I 315
( A = {35, 45, 63, 105, 315}

Avevi, 525 = 1 ( 525 = 3 ( 175 = 5 ( 105 = 7 ( 75 = 15 ( 35


= 21 ( 25

31 A‡cÿv eo 525 Gi ¸YbxqK¸‡jv n‡jv h_vµ‡g 35, 75, 105, 175 I 525
( B = {35, 75, 105, 175, 525}

( A ( B = {35, 45, 63, 105, 315} ( {35, 75, 105, 175, 525}


= {35, 105}

wb‡Y©q †mU {35, 105}

cÖkœ \ 11 \ †Kv‡bv †kªwYi 30 Rb wkÿv_©xi g‡a¨ 20 Rb dzUej Ges 15 Rb wµ‡KU †Ljv cQ›` K‡i| `yBwU †LjvB cQ›` K‡i Z`ªæc wkÿv_©xi msL¨v 10; KZRb wkÿv_©x `yBwU †LjvB cQ›` K‡i bv Zv †fbwP‡Îi mvnv‡h¨ wbY©q Ki|

mgvavb : wb‡Pi AvqZvKvi †fbwPÎwU 30 Rb wkÿv_©xi †mU S wb‡`©k K‡i F I C Øviv wb‡`©wkZ e„ËvKvi †ÿÎ `yBwU h_vµ‡g dzUej Ges wµ‡KU †Ljv cQ›` K‡i Ggb wkÿv_©xi †mU wb‡`©k K‡i| †fbwPÎwU PviwU wb‡ñ` †m‡U wef³ n‡q‡Q, hv‡`i P1, P2, P3 I P4 Øviv wef³ Kiv n‡jv|


[image: image2.emf] 

S  

P 2  

F  

P 3  

P 4  

C  

P 1  


GLv‡b,
P2 = F ( C =`yBwU †LjvB cQ›` K‡i wkÿv_©x‡`i †mU Ges Gi m`m¨ msL¨v = 10

P1 = F \ P2 =ïay dzUej †Ljv cQ›` K‡i wkÿv_©x‡`i †mU Ges Gi m`m¨ msL¨v = 20 ( 10 = 10

P3 = C \ P2 =ïay wµ‡KU †Ljv cQ›` K‡i wkÿv_©x‡`i †mU Ges Gi m`m¨ msL¨v = 15 ( 10 = 5

( F ( C = P1 ( P2 ( P3 = GK Ges Dfq †Ljv cQ›` wkÿv_©x‡`i †mU Ges m`m¨ msL¨v = 10 + 10 + 5 = 25

( P4 = S\(F ( C) = `yBwU †LjvB cQ›` K‡i bv wkÿv_©x‡`i †mU Ges Gi m`m¨ msL¨v = 30 ( 25 = 5
wb‡Y©q 5 Rb wkÿv_©x `yBwU †LjvB cQ›` K‡i bv|

cÖkœ \ 12 \ 100 Rb wkÿv_©xi g‡a¨ †Kv‡bv cixÿvq 65% wkÿv_©x evsjvq, 48% wkÿv_©x evsjv I Bs‡iwR Dfq wel‡q cvm Ges 15% wkÿv_©x Dfq wel‡q †dj K‡i‡Q|

K.
mswÿß weeiYmn Ic‡ii Z_¨¸‡jv †fbwP‡Î cÖKvk Ki|

L.
ïay evsjvq I Bs‡iwR‡Z cvm K‡i‡Q Zv‡`i msL¨v wbY©q Ki|

M.
Dfq wel‡q cvm Ges Dfq wel‡q †dj msL¨vØ‡qi †gŠwjK ¸YbxqKmg~‡ni †mU `yBwUi ms‡hvM †mU wbY©q Ki|
mgvavb : 

(K)
†fbwP‡Î AvqZvKvi †ÿÎwU 100 Rb cixÿv_©xi †mU U Ges ci¯úi‡”Q`x `yBwU e„Ë‡ÿÎ Øviv evsjv I Bs‡iwR‡Z cvm cixÿv_©x‡`i †mU h_vµ‡g B I F wb‡`©k Kiv n‡jv|

[image: image3.emf] 

B   E  

U  

P   17   Q   48  

R  

F  


(L)
GLv‡b, Q = B ( E = Dfq wel‡q cvm cixÿv_©x‡`i †mU, hvi m`m¨ msL¨v 48

( P = ïay evsjvq cvm cixÿv_©x‡`i †mU, hvi m`m¨ msL¨v 

65 ( 48 = 17 Ges R = ïay Bs‡iwR‡Z cvm cixÿv_©x‡`i †mU hvi m`m¨ msL¨v = 100 ( (17 + 48 + 15) = 20

17%, 20%. (Ans.)
(M)
Dfq wel‡q cvm Kiv wkÿv_©xi msL¨v = 48


Ges Dfq wel‡q †dj Kiv wkÿv_©xi msL¨v = 15


awi, 48 Gi †gŠwjK ¸YbxqKmg~‡ni †mU A


Ges 15 Gi †gŠwjK ¸YbxqKmg~‡ni †mU B


48 Gi †gŠwjK ¸YbxqK¸‡jv n‡jv 2, 3


Ges 15 Gi †gŠwjK ¸YbxqK n‡jv 3, 5


( A = {2, 3) Ges B = {3, 5}


( A ( B = {2, 3}({3, 5} = {2, 3, 5} (Ans

[image: image4.emf] 

Abykxjbx 2. 2  


Abykxjbxi cÖkœ I mgvavb
cÖkœ \ 1 \ 4 Gi ¸YbxqK †mU †KvbwU?  


(K) {8, 16, 24, } 
( {1, 2, 4, 8}


(M) {2, 4, 8} 
(N) {1, 2}

cÖkœ \ 2 \ †mU C n‡Z †mU B G GKwU m¤úK© R n‡j wb‡Pi †KvbwU mwVK?


(K) R ( C 
(L) R ( B
( R ( C ( B
(N) C ( B ( R

cÖkœ \ 3 \ A = {6, 7, 8, 9, 10, 11, 12, 13} n‡j, wb‡Pi cÖkœ¸‡jvi DËi `vI :

(i) A †m‡Ui mwVK cÖKvk †KvbwU?


(K)  {x ( N : 6  x  13} (L) {x (N : 6 ( x  13} 


( { x ( N : 6 ( x ( 13}
(N) { x ( N : 6  x ( 13}

 (ii) A †m‡Ui †gŠwjK msL¨v¸‡jvi †mU †KvbwU? 


(K) {6, 8, 10, 12} 
(L) { 7, 9, 11, 13}


( {7, 11, 13}
 
(N) A = {9, 12}

 (iii) A †m‡Ui 3 Gi ¸wYZK¸‡jvi †mU †KvbwU? 


(K) {6, 9}
(L) {6, 11} 
(M) {9, 12} 
( {6, 9, 12}

 (iv) A †m‡Ui †Rvo ¸Ybxq‡Ki e„nËg †mU †KvbwU? 


(K) {1, 13}
(L) {1, 2, 3, 6}


(M) 1, 3, 9}
( {1, 2, 3, 4, 6, 12}

cÖkœ \ 4 \ hw` A = {3, 4}, B = {2, 4} nq, Z‡e A I B Gi Dcv`vb¸‡jvi g‡a¨ x > y m¤úK© we‡ePbv K‡i wi‡jkbwU wbY©q Ki|

mgvavb : †`Iqv Av‡Q, A = {3, 4} Ges B = {2, 4}

g‡b Kwi, wi‡jkbwU R

cÖkœvbymv‡i, R = {(x, y) : x ( A, y ( B Ges x > y}

GLv‡b, A ( B = {3, 4} ( {2, 4} = {(3, 2), (3, 4), (4, 2), (4, 4)}
( cÖ`Ë m¤úK© Abymv‡i R = {(3, 2), (4, 2)}

cÖkœ \ 5 \ hw` C = {2, 5}, D = {4, 6}  Ges C I D Gi Dcv`vb¸‡jvi g‡a¨ x + 1  y m¤úK©wU we‡ePbvq _v‡K Z‡e wi‡jkbwU wbY©q Ki| 

mgvavb : †`Iqv Av‡Q, C = {2, 5} Ges D = {4, 6}

g‡b Kwi, wi‡jkbwU R

cÖkœvbymv‡i, R = {(x, y) : x ( C, y ( D Ges x + 1  y}

GLv‡b, C ( D = { 2, 5} ( { 4, 6} = { (2, 4), (2, 6), (5, 4), (5, 6)}
( cÖ`Ë m¤úK© Abymv‡i, R = {(2, 4), (2, 6)}

cÖkœ \ 6 \ ((x) = x4 + 5x ( 3 n‡j, (((1), ((2) Ges ( eq \b(\f(1,2)) Gi gvb wbY©q Ki|

mgvavb : 

  †`Iqv Av‡Q, ((x)
= x4 + 5x ( 3


( (((1)
= ( (1)4 + 5 ( ( 1) ( 3 = 1 ( 5 ( 3 = 1 ( 8 = ( 7

((2)
= (2)4 + 5 ( (2) ( 3 = 16 + 10 ( 3 = 26 ( 3 = 23


Ges (eq \b(\f(1,2))
=  eq \b(\f(1,2))4 + 5 (  eq \b(\f(1,2)) ( 3

=  eq \f(1,16) +  eq \f(5,2) ( 3 =  eq \f(1 + 40 ( 48, 16) =  eq \f(41 ( 48,16) =  eq \f((7,16)

wb‡Y©q gvb : (((1) = (7, ((2) = 23, ( eq \b(\f(1,2)) =  eq \f((7,16)
cÖkœ \ 7 \ hw` ((y) = y3 + ky2 ( 4y ( 8 nq, Z‡e k Gi  †Kvb gv‡bi Rb¨ (((2) = 0 n‡e?

mgvavb : †`Iqv Av‡Q, ((y) = y3 + ky2 ( 4y ( 8


( (((2) = ((2)3 + k((2)2 ( 4((2) ( 8


= ( 8 + 4k + 8 ( 8 = 4k ( 8


cÖkœvbymv‡i, 4k ( 8 = 0



ev,
4k = 8



(
k = 2


( k = 2 Gi Rb¨ (((2) = 0 n‡e|

wb‡Y©q gvb k = 2

cÖkœ \ 8 \ ((x) = x3 ( 6x2 + 11x ( 6 n‡j, x Gi †Kvb gv‡bi Rb¨ ((x) = 0 n‡e?

mgvavb : †`Iqv Av‡Q, ((x) = x3 ( 6x2 + 11x ( 6


( ((1) = 13 ( 612 + 111 ( 6



= 1 ( 6 + 11 ( 6



= 12 ( 12 = 0


( x ( 1, ((x) Gi GKwU Drcv`K|


GLb, x3 ( 6x2 + 11x ( 6



= x3 ( x2 ( 5x2 + 5x + 6x ( 6



= x2 (x ( 1) (5x (x ( 1) + 6(x ( 1)



= (x ( 1)(x2 ( 5x + 6)



= (x (1)(x2 (3x ( 2x + 6)



= (x (1) {x (x (3) ( 2 (x (3)}



= (x (1) (x ( 2) (x ( 3)


†h‡nZz ((x) = 0


( (x ( 1) (x ( 2) (x ( 3) = 0


nq , x ( 1 = 0 
A_ev, x ( 2 = 0   
A_ev, x ( 3 = 0


  ev, x = 1 
     ev, x = 2
     ev, x = 3



( x = 1 A_ev, 2  A_ev, 3 Gi Rb¨ ((x) = 0 n‡e|

wb‡Y©q gvb x = 1 A_ev, 2 A_ev, 3
cÖkœ \ 9 \ hw` ((x) =  eq \f(2x + 1,2x ( 1) nq, Z‡e b(\f(1,x2)) eq \f(( + 1,( eq \b(\f(1,x2)) ( 1)
 Gi gvb wbY©q Ki|

mgvavb : †`Iqv Av‡Q, ((x) =  eq \f(2x + 1,2x ( 1)

(( eq \b(\f(1,x2))= 1,x2) +1, eq \f(2 ( 2 (  eq \f(1,x2) (1)


= 2 ) + 1 eq \f(,  eq \f(2,x2 ) ( 1)
 = 2, x2) eq \f(,  eq \f(2 ( x2, x2))
 = eq \f(2 + x2,x2) ( eq \f(x2,2 ( x2) =  eq \f(2 + x2, 2 (x2)

(
2))eq \f(( + 1,(eq \b(\f(1,x2)) ( 1)
 = eq \f(\f(2 + x2,2 ( x2) + 1,\f(2 + x2,2 ( x2) ( 1) = eq \f(\f(2 + x2 + 2 ( x2,2 ( x2),\f(2 + x2 ( 2 + x2,2 ( x2)) = eq \f(4,2 ( x2) ( eq \f(2 ( x2,2x2) = eq \f(2,x2)

wb‡Y©q gvb  eq \f(2,x2)
cÖkœ \ 10 \ g(x) =  eq \f(1 + x2 + x4,x2) n‡j, †`LvI †h, g eq \b(\f(1,x2))=g(x2)

mgvavb : †`Iqv Av‡Q, g(x) =  eq \f(1 + x2 + x4,x2)

GLb, evgcÿ = g eq \b(\f(1,x2)) = 2)) eq \f(1 + 2 +  eq \b(\f(1,x2))4,  eq \b(\f(1,x2))2)




=  eq \f(1 + \f(1,x4) + \f(1,x8),\f(1,x4)) =  eq \f(\f(x8 + x4 + 1,x8),\f(1,x4))



=  eq \f(x8 + x4 + 1,x8) (  eq \f(x4,1) =  eq \f(1 + x4 + x8,x4)

Avevi, Wvbcÿ = g(x2)



=  eq \f(1 + (x2)2 + (x2)4,(x2)2) =  eq \f(1 + x4 + x8, x4)

( evgcÿ = Wvbcÿ 


A_©vr, g eq \b(\f(1,x2)) = g(x2) (†`Lv‡bv n‡jv)
cÖkœ \ 11 \ wb‡Pi Aš^q¸‡jv †_‡K †Wv‡gb Ges †iÄ wbY©q Ki : 
(K) R = {(2, 1), (2, 2), (2, 3)}

mgvavb : †`Iqv Av‡Q, R = {(2, 1), (2, 2), (2, 3)}

R Aš^‡q µg‡Rvo¸‡jvi cÖ_g Dcv`vbmg~n 2, 2, 2

 Ges wØZxq Dcv`vbmg~n 1, 2, 3

( †Wvg R = {2} Ges  †iÄ R = {1, 2, 3} 

 (L) S = {( (2, 4), ( (1, 1), (0, 0), (1,1), (2, 4)}

mgvavb : †`Iqv Av‡Q, S = {( (2, 4), ( (1, 1), (0, 0), (1,1), (2, 4)}

S Aš^‡q µg‡Rvo¸‡jvi cÖ_g Dcv`vbmg~n (2, (1, 0, 1, 2

Ges wØZxq Dcv`vbmg~n 4, 1, 0, 1, 4

( †Wvg S = { (2, ( 1, 0, 1, 2} Ges †iÄ = { 0, 1, 4}

(M) 
F =  eq \b\bc\{(\b(\f(1,2)( 0)( (1( 1)( (1( (1)( \b(\f(5,2)( 2)( \b(\f(5,2)( (2))
mgvavb : †`Iqv Av‡Q, 

F =  eq \b\bc\{(\b(\f(1,2)( 0)( (1( 1)( (1( (1)( \b(\f(5,2)( 2)( \b(\f(5,2)( (2))
F Aš^‡q µg‡Rvo¸‡jvi cÖ_g Dcv`vbmg~n  eq \f(1,2), 1, 1,  eq \f(5,2),  eq \f(5,2)
Ges wØZxq Dcv`vbmg~n 0, 1, (1, 2, (2

( †Wvg F =   eq \b\bc\{(( 1(  eq \f(5,2) )
Ges †iÄ F = {( 2, ( 1, 0, 1, 2, } 

cÖkœ \ 12 \ wb‡Pi Aš^q¸‡jv‡K ZvwjKv c×wZ‡Z cÖKvk Ki Ges †Wv‡gb I †iÄ wbY©q Ki :

(K) R = {(x, y) : x ( A , y ( A Ges x + y = 1},  †hLv‡b A = {( 2, (1, 0, 1, 2}

mgvavb : †`Iqv Av‡Q, R = {(x, y) : x ( A, y ( A Ges x + y = 1},  †hLv‡b A = {(2, (1, 0, 1, 2}

R Gi ewY©Z kZ© †_‡K cvB, x + y = 1


   ev, y = 1 ( x 

GLb, cÖ‡Z¨K x ( A Gi Rb¨ y = 1 ( x Gi gvb wbY©q Kwi|

	x
	(2
	(1
	0
	1
	2

	y
	3
	2
	1
	0
	(1


 †h‡nZz 3 ( A, Kv‡RB ( (2, 3) ( R

( R = { ((1, 2), (0, 1), (1, 0), (2, (1)}

( †Wvg R = { (1, 0, 1, 2} Ges †iÄ R = {( 1, 0, 1, 2}

(L)
F = {(x, y) : x ( C, y ( C Ges y = 2x}, †hLv‡b C = { (1, 0, 1, 2, 3}


mgvavb : †`Iqv Av‡Q, F = {(x, y) : x ( C, y ( C Ges y = 2x},  †hLv‡b C = { (1, 0, 1, 2, 3}


F Gi ewY©Z kZ© †_‡K cvB, y = 2x 


GLb, cÖ‡Z¨K x ( C Gi Rb¨ y = 2x Gi gvb wbY©q Kwi

	x
	(1
	0
	1
	2
	3

	y
	( 2
	0
	2
	4
	6



†h‡nZz, (2, 4, 6 ( C, Kv‡RB ((1, ( 2), (2, 4), (3, 6)(F


( F = {(0, 0), (1, 2)}

 
†Wvg F = {0, 1} Ges †iÄ F = {0, 2}

[ we. `ª. cvV¨ eB‡q DËigvjvq fzj Av‡Q|] 

cÖkœ \ 13 \ QK KvM‡R ((3, 2), (0, ( 5),  eq \b(\f(1,2)( ( \f(5,6)) we›`y¸‡jv ¯’vcb Ki| 

mgvavb : QK KvM‡R A ((3, 2) we›`yi Ae¯’vb : A ((3, 2)  we›`yi fyR FYvZ¥K I †KvwU abvZ¥K| ZvB A we›`y wØZxq PZzf©v‡M Aew¯’Z| g~j we›`y O †_‡K OX( Aÿ eivei 3 GKK wM‡q OY A‡ÿi mgvšÍivj 2 GKK †M‡jB †h we›`ywU cvIqv hv‡e, †mUvB n‡e A (( 3, 2)  we›`yi Ae¯’vb|

QK KvM‡R B(0, ( 5)  we›`yi Ae¯’vb : B (0, (5)  we›`yi fyR k~b¨ I †KvwU FYvZ¥K| ZvB B we›`y Y A‡ÿ Aew¯’Z| g~jwe›`y O †_‡K OY( A‡ÿi mgvšÍivj 5  GKK †M‡jB †h we›`ywU cvIqv hv‡e, †mUvB n‡e B(0, (5) we›`yi Ae¯’vb|

QK KvM‡R C  eq \b(\f(1,2)( ( \f(5,6)) we›`yi Ae¯’vb : C  eq \b(\f(1,2)( ( \f(5,6)) we›`yi fyR abvZ¥K I †KvwU FYvZ¥K| ZvB C we›`y PZz_© PZzf©v‡M Aew¯’Z| g~j we›`y O †_‡K OX eivei abvZ¥K w`‡K 05 GKK wM‡q OY( A‡ÿi FYvZ¥K w`‡K  eq \f(5,6) ev  083  GKK †M‡jB †h we›`ywU cvIqv hv‡e, †mUvB n‡e C  eq \b(\f(1,2)( ( \f(5,6)) we›`yi Ae¯’vb|


[image: image5.emf] 

Y  

X   

X  

Y   

O  

A(  3, 2)  

B(0,  5)  

C( 1/2,   5/6)  


cÖkœ \ 14 \ QK KvM‡R (1, 2), ((1, 1), (11, 7) we›`y wZbwU ¯’vcb K‡i †`LvI †h, we›`y wZbwU GKB mij‡iLvq Aew¯’Z|

mgvavb : g‡b Kwi, A(1,2), B((1, 1) Ges C(11, 7) wZbwU we›`y|


[image: image6.emf] 

Y  

X   

X  

Y   

O  

A(1,2)  

B(  1,1)  

C(11,7)  


we›`y wZbwUi †jL A¼b : QK KvM‡R ci¯úi j¤^ `yBwU Aÿ‡iLv XOX( I YOY( Uvwb| GLb ¶z`ªZg e‡M©i cÖwZevûi ˆ`N©¨‡K GKK a‡i A = (1, 2), B((1, 1), C (11, 7) we›`y¸‡jv QK KvM‡R ¯’vcb Kwi| AZ:ci A I C we›`y `yBwU †hvM K‡i Dfq w`‡K ewa©Z Kwi| †`wL †h, B  we›`ywU AC mij‡iLvi Dci Aew¯’Z| AZGe, we›`y wZbwU GKB mij‡iLvq Aew¯’Z|  (†`Lv‡bv n‡jv)

cÖkœ \ 15 \ mvwe©K †mU U = {x : x ( N Ges x we‡Rvo msL¨v}

A = {x ( N : 2 ( x ( 7} 

B = {x ( N : 3 < x < 6}

C = { x ( N : x2 > 5  Ges x3  130}

K.
A †mU‡K ZvwjKv c×wZ‡Z cÖKvk Ki|

L.
A( Ges C \ B wbY©q Ki|

M.
B ( C Ges P(A ( C) wbY©q Ki|

mgvavb :

K. †`Iqv Av‡Q, A = { x ( N : 2 ( x ( 7} 

  
†h mKj ¯^vfvweK msL¨v 2 A_ev 2 †_‡K eo Ges 7  Gi mgvb A_ev 7  A‡cÿv †QvU we‡Rvo msL¨v Zv‡`i †mU


( A = { 3, 5, 7} (Ans.)
L. ÔKÕ Ask †_‡K cvB A = { 3, 5, 7}


GLv‡b, U = {x : x ( N Ges x we‡Rvo msL¨v}


= { 1, 3, 5, 7, }


( A( =  U \ A = { 1, 3, 5, 7,  } \ { 3, 5, 7} = { 1, 9, 11, } (Ans.)
 
Avevi, †`Iqv Av‡Q, B = {x ( N : 3  x  6}


†h mKj ¯^vfvweK msL¨v 3 †_‡K eo Ges 6 †_‡K †QvU we‡Rvo msL¨v Zv‡`i †mU 
B = { 5}


Ges C = {x (N : x2 > 5  Ges x3  130} 

 
†hmKj ¯^vfvweK we‡Rvo msL¨vi eM© 5 A‡cÿv eo Ges Nb 130 A‡cÿv †QvU Zv‡`i †mU|


¯^vfvweK msL¨vi †mU N = { 1, 2, 3, 4, 5,  }

GLb,
x = 1  n‡j, x2 = 12 = 1 ≯ 5 Ges x3 = 13 = 1 ( 130


x = 3 n‡j, x2 = 32 = 9 ( 5 Ges x3 = 33 = 27 ( 130



x = 5 n‡j, x2 = 52 = 25 ( 5 Ges x3 = 53 = 125 ( 130


x = 7 n‡j, x2 = 72 = 49 ( 5 Ges x3 = 73 = 343 ≮ 130


wb‡Y©q †mU C = {3, 5} 


GLb, C \ B = { 3, 5} \ { 5} = {3} (Ans.)
M.
L Ask †_‡K cvB B = { 5} Ges C = {3, 5}


( B ( C = { 5} ( {3, 5} = {(5, 3), (5, 5)} (Ans.)

GLb, A ( C = {3, 5, 7} ( {3, 5} = {3, 5}


( P (A ( C) = {{3, 5}, {3}, {5}, (} (Ans.)
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