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64.009



A_yÃR>¡v$  51  L$

d|mc|s  L$s®ìe - cpfs_p  âÐe¡L$  _pNqfL$_y„  A¡  L$s®ìe  R>¡  L¡$  s¡Z¡ -

(L$) v$f¡L$ _pNqfL¡$ k„rh^p__y„ `pg_ L$fhy„. k„rh^p__p Apv$ip£, fpóV²$ÝhS> A_¡  

fpóV²$Nus_p¡  Apv$f  L$fhp¡.

(M) õhps„Ôe  Qmhm_u  â¡fZp  Ap`_pfp  Apv$ip£_y„  `pg_  L$fhy„.

(N) v¡$i_p kph®cp¥dÐh, A¡L$sp A_¡ AM„X$sp kyfrns fpMhp âeÐ_iug fl¡hy„.

(O) Ap`Zp  v¡$i_y„  fnZ  L$fhy„,  v¡$i_u  k¡hp  L$fhu.

(P$) v$f¡L$  âL$pf_p  c¡v$cph_¡  c|gu_¡  A¡L$sp  A_¡  b„^yÐh_u  cph_p  rhL$kphhu. 

÷uAp¡_p  kÞdp__¡  W¡$k  `lp¢QpX$_pfu  â\pAp¡_p¡  ÐepN  L$fhp¡.

(Q) Ap`Zu  k„rdî  k„õL©$rs_p  hpfkp_y„  S>s_  L$fhy„.

(R>) _¥krN®L$  `ep®hfZ_y„  S>s_  L$fhy„.  kÆh  âpZuAp¡  âÐe¡  v$epcph  fpMhp¡.

(S>) h¥opr_L$  ×[óV$,  dp_hsphpv$  A_¡  rS>opkph©rÑ  L¡$mhhu.

(T) kph®S>r_L$  dpgdÑp_y„  S>s_  L$fhy„.  tlkp_p¡  ÐepN  L$fhp¡.

(U) v¡$i_u  DÑfp¡Ñf  âNrs  dpV¡$  ìe[¼sNs  s¡dS>  kpd|rlL$  L$pe®dp„  DÑdsp-

î¡óW$sp_y„  õsf  Spmhu  fpMhp_p¡  âeÐ_  L$fhp¡.

(V$) 6\u  14  he  S|>\_p  bpmL$p¡_¡  s¡d_p  hpguA¡  rinZ_u  sL$  ̀ |fu  ̀ pX$hu.

cpfs_y„  k„rh^p_
cpN 4 L$

_pNqfL$p¡_p  d|mc|s  L$s®ìep¡
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• NZ : Ap¡mM • NZ_p âL$pf      •   hµ_ ApL©$rs • kdp_ NZ-D`NZ

• kph®rÓL$ NZ , `|fL$ NZ      •  R>¡v$ NZ, ep¡N NZ      •   NZdp„_p OV$L$p¡_u k„¿ep

epv$ L$fuA¡. 

_uQ¡_p rQÓp¡ Sy>Ap¡. s¡dp„ sdpfp `qfrQs hõsykd|lp¡ Apàep„ R>¡. 

1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11, 
12, ... 

azgp¡_p¡ NyÃR> p¡ Qphu_p¡ T|X$p¡  ̀ nuAp¡_y„ Ty„X$ _p¡V$byL$_u \à`u k„¿epAp¡_p¡ kd|l

D`f_p v$f¡L$ hõsy-kd|lp¡ dpV¡$ Ap`Z¡ rhriô$ iåv$ hp`fuA¡ R>uA¡. Ap b^p„ Dv$plfZp¡dp„ kd|l_p 

 OV$L$p¡ r_ròs A_¡ Mpsfu`|h®L$ L$lu iL$pe R>¡. s¡\u hõsyAp¡_p Aphp kd|l_¡ "NZ' L$l¡ R>¡. 

lh¡ Ap kd|l Sy>Ap¡. "Npd_p„ Ap_„v$u bpmL$p¡', "hN®_p lp¢riepf rhÛp\}Ap¡' Ap bß¡ Dv$plfZdp„ 

  "Ap_„v$u' A_¡ "lp¢riepf' Ap iåv$p¡_p¡ A\® kp`¡n R>¡. A¡V$g¡ L¡$ "Ap_„v$u h©rÑ' A_¡ "lp¢riepf' _p¡ 

 r_ròs A\® Mpsfu`|h®L$ L$lu iL$pe _rl. s¡\u Ap kd|lp¡_¡ "NZ' L$l¡hpe _l]. 

lh¡ _uQ¡_p L¡$V$gp„L$ Dv$plfZp¡ Sy>Ap¡. s¡dp„_p L$ep kd|lp¡_¡ "NZ' L$lu iL$pe s¡ L$lp¡.  

(1) AW$hpqX$ep_p kps hpf (2) A¡L$ hj®_p drl_p

( 3) hN®_p lp¢riepf rhÛp\}Ap¡ (4) â\d 10 âpL©$rsL$ k„¿ep

( 5) dlpfpô²$_p dS>b|s NY$ A_¡ qL$ëgp  (6) Ap`Zu k|e®dpmp_p N°lp¡

1 NZ

Qpgp¡ iuMuA¡.
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ÅZu gCA¡. 

 NZ  (Sets)

 S>¡ kd|l_p OV$L$p¡ r_ròs lp¡e A_¡ Mpsfu`|h®L$ L$lu iL$pe s¡hp kd|lp¡_¡ "NZ' L$l¡ R>¡.   

NZ_¡ _pd Ap`hp dpV¡$ kpdpÞe fus¡  A, B, C, ..., Z `¥L$u A„N°¡Æ L¸$`uV$g hZp®nfp¡ h`fpe R>¡.  

NZ_p OV$L$p¡ v$ip®hhp dpV¡$ a, b, c,... `¥L$u A„N°¡Æ _p_p hZp®nfp¡ (small letters) h`fpe R>¡. 

  "a NZ A _p¡ OV$L$ R>¡' s¡ ‘a Î A’ A¡d gMpe R>¡.  A_¡  "a NZ A _p¡ OV$L$ _\u'        

s¡ ‘a Ï A’ A¡d gMpe R>¡. 

 lh¡ Ap`Z¡ k„¿epNZ Å¡CA¡. 

 N = { 1, 2, 3, . . .} Ap âpL©$rsL$ k„¿epNZ (Set of natural numbers) R>¡. 

 W = {0, 1, 2, 3, . . .} Ap `|Z®$ k„¿epNZ (Set of whole numbers) R>¡.

 I  = {..., -3, -2, -1, 0, 1, 2, ...} Ap `|Zp¯L$ k„¿epNZ (Set of integers) R>¡.  

 Q A¡ k„d¡e k„¿epNZ (Set of rational numbers) R>¡.  

 R A¡ hpõsrhL$ k„¿epNZ (Set of real numbers) R>¡.   

  NZ gMhp_u `Ý^rs  

NZ gMhp_u b¡ `Ý^rsAp¡ R>¡.

(1) epv$u `Ý^rs  (Listing method or roster method)

 Ap `Ý^rsdp„ NZ_p b^p OV$L$p¡ "R>NqX$ep L$p¦kdp„' gMpe R>¡. v$f¡L$ OV$L$ Sy>v$p¡ R>¡ s¡ v$ip®hhp 
OV$L$p¡_u  hÃQ¡ "Aë`rhfpd' d|L$pe R>¡. Al] OV$L$p¡_p¡ ¾$d dlÒh_p¡ _\u `Z b^p OV$L$p¡ v$ip®hhp 
S>ê$fu R>¡. 

 v$p.s. 1 \u 10 ky^u_u rhjd k„¿epAp¡_p¡ NZ ^pfp¡ L¡$ A R>¡.
 sp¡,  A = {3, 5, 7, 9} A\hp A = {7, 3, 5, 9} 
 L$p¡C A¡L$ OV$L$ A¡L$\u h^pf¡ hMs Aph¡ sp¡ `Z s¡ A¡L$ S> hMs gMpe R>¡.  v$p.s. remember 

iåv$dp„ e Anf ÓZ hMs r, m b¡ hMs Aph¡ R>¡ R>sp„ s¡_p¡ NZ {r, e, m, b} Aphi¡.   

(2) NyZ^d® `Ý^rs  (Rule method or set builder form) 

 Ap `Ý^rsdp„ OV$L$p¡_u epv$u _ gMsp„, kpdpÞe OV$L$ "Qg' hX¡$ v$ip®hu_¡ s¡_p `R>u Ecu    
guV$u L$fu   ̀ R>u Qg_p¡ NyZ^d® gMhpdp„ Aph¡ R>¡. 

 Dv$p. A = {x ½ x Î N, 1 < x < 10} _y„ hp„Q_ "A NZ A¡hp x OV$L$p¡_p¡ NZ R>¡ L¡$,  
x A¡ 1 A_¡ 10   _u hÃQ¡ Aphsu âpL©$rsL$ k„¿ep R>¡' A¡d L$l¡hpdp„ Aph¡ R>¡. 
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 Dv$p. B = { x  | x A¡ 1 \u 10 _u hÃQ¡ Aphsu d|m k„¿ep R>¡. } NZ B dp„ 1 \u 10 _u 

hÃQ¡ Aphsu b^u d|m k„¿epAp¡_p¡ kdph¡i \i¡ s¡\u {2, 3, 5, 7} A¡d epv$u_u fus¡ gMpe  R>¡. 

 Q A¡ k„d¡e k„¿ep_p¡ NZ Ap âdpZ¡ gMpe R>¡. 

     Q ={ q
p  |  p, q Î I, q  ¹ 0} 

 Ap NZ_y„ hp„Q_ "Q' A¡  q
p  õhê$`dp„_u A¡hu k„¿epAp¡_p¡ NZ R>¡ L¡$, Äep„ p A¡ L$p¡C`Z `|Zp¯L$ 

k„¿ep A_¡ q A¡ i|Þe¡sf `|Zp¯L$  k„¿ep R>¡.    

 _d|_p Dv$plfZp¡ :  _uQ¡_p v$f¡L$ Dv$plfZp¡dp„_p NZ bÞ_¡ `Ý^rs\u g¿ep„ R>¡.    

  NyZ^d® `Ý^rs      epv$u `Ý^rs  

A = { x |  x A¡ DIVISION iåv$dp„_p Anfp¡ R>¡. }      A = {D, I, V, S, O, N}

B = { y  | y  A¡ A¡hu k„¿ep R>¡ L¡$  y2 = 9}    B = { -3, 3}

C = {z  | z A¡ 5 _u NyZL$ (OqX$ep¡) A_¡ 30 L$fsp„ _p_u k„¿ep R>¡.  } C = { 5, 10, 15, 20, 25}

Dv$p. : Ap`¡gp L$p¡W$pdp„_u Mpgu S>Áep ep¡Áe fus¡ `|fp¡.   

epv$u `Ý^rs NyZ^d® `Ý^rs

A = { 2, 4, 6, 8, 10, 12, 14} A = {x | x A¡ 15 \u _p_u kd âpL©$rsL$ k„¿ep R>¡. }

.................. B = { x | x A¡ 1 \u 20 dp„ Aphsu `|Z®hN® k„¿ep R>¡. }

C = { a, e, i, o, u} ..................

.................. D = { y |  y Ap HÖ^_yj_p f„N R>¡. }

.................. P = {x  | x A¡ `|Zp¯L$ k„¿epNZ Ap âdpZ¡ R>¡ L¡$,  -3 < x < 3}

M = {1, 8, 27, 64, 125,......} M ={x  | x A¡ ^_ `|Zp¯L$_p O_ R>¡.}

(1) _uQ¡_p NZ epv$u_u fus¡ gMp¡.   

 (i)  kd âpL©$rsL$ k„¿ep_p¡ NZ  (ii) 1 \u 50 hÃQ¡_u kd d|m k„¿ep_p¡ NZ  

 (iii)  b^u F>Z `|Zp¯L$ k„¿ep_p¡ NZ (iv) k„Nus_p kps d|m õhfp¡_p¡ NZ

(2) _uQ¡ rQŒdp„ Ap`¡gp„ rh^p_p¡ iåv$dp„ gMp¡.  

 (i) 4

3

 Î Q  (ii) -2 Ï N             (iii) P = {p  |  p Ap rhjd k„¿ep R>¡. }

dlphfpk„N°l   1.1
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ÅZu gCA¡. 

(3) L$p¡C`Z b¡ NZ epv$u_u fus¡ A_¡ s¡_¡ S> NyZ^d®_u fus¡ gMp¡. 

(4) _uQ¡_p NZ epv$u_u fus¡ gMp¡. 

 (i)   cpfsue kp¥fhj®_p b^p drl_pAp¡_p¡ NZ. 

 (ii)  ‘COMPLEMENT’ iåv$dp„_p Anfp¡_p¡ NZ.

 (iii)  dp_hu_u b^u op_¢qÖep¡Ap¡_p¡ NZ. 

 (iv)   1 \u 20 hÃQ¡_u d|m k„¿epAp¡_p¡ NZ 

 (v)   ̀ ©Õhu `f Aph¡gp M„X$_p¡ NZ. 

(5)   _uQ¡_p NZ NyZ^d®_u fus¡ gMp¡. 

 (i)  A = { 1, 4, 9, 16, 25, 36, 49, 64, 81, 100}

 (ii)  B = { 6, 12, 18, 24, 30, 36, 42, 48}

 (iii)  C = {S, M, I, L, E}

 (iv)  D = {frhhpf, kp¡dhpf, d„Nmhpf, by^hpf, Nyê$hpf, iy¾$hpf, ir_hpf}

 (v)  X = {a, e, t}

  NZ_p âL$pf (Types of sets)

NZ_y„ _pd ìep¿ep Dv$plfZ
A¡L$ OV$L$ NZ  
(Singleton Set)

S>¡ NZdp„ a¼s A¡L$ S> OV$L$ (kæe) 
lp¡e s¡_¡ "A¡L$ OV$L$ NZ' L$l¡ R>¡. 

A = {2} 

A kd d|m k„¿ep_p¡ NZ R>¡.  
Mpgu NZ 
(Null Set) 
(Empty Set)

S>¡ NZdp„ Ap`¡gp NyZ^d® ^fphsp¡ A¡L$ 
`Z OV$L$ _ lp¡e s¡_¡ Mpgu NZ (qf¼s 
NZ) L$l¡ R>¡.  { } A\hp f (ape) 
Ap  rQŒ_¡ v$ip®hpe R>¡.  

B = {x | x A¡ 2 A_¡ 3 hÃQ¡ 
Aphsu âpL©$rsL$ k„¿ep R>¡. }

\ B = { } A\hp f

kpÞs NZ 
(Finite Set)

S>¡ NZ Mpgu R>¡ A\hp S>¡ NZdp„ 
OV$L$p¡_u k„¿ep dep®qv$s R>¡ A_¡ NZu 
iL$pe R>¡ s¡_¡ "kpÞs NZ'  L$l¡ R>¡.  

C = {p | p A¡ 1 \u 22 
_u hÃQ¡ Aphsu 4 hX¡$   
rhcpÄe k„¿ep R>¡. } 

C = {4, 8, 12, 16, 20}
A_„s NZ 
(Infinite Set)

S>¡ NZdp„ OV$L$p¡_u k„¿ep Adep®qv$s 
(ANrZs) R>¡ A_¡ OV$L$p¡_u k„¿ep   
r_ròs L$lu iL$pe _rl s¡_¡   "A_„s 
NZ' L$l¡ R>¡. 

N = {1, 2, 3, . . . }
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Dv$p.:   Ap`¡gp„ NZ epv$u_u fus¡ gMu s¡_y„ kpÞs A_¡ A_„s NZdp„ hN}L$fZ L$fp¡. 

 (i)  A = {x  |  x Î N A_¡ x rhjd k„¿ep R>¡. }   (ii)   B = {x  | x Î N A_¡ 3x - 1 = 0} 

 (iii) C = {x |  x Î N A_¡ x A¡ 7 hX¡$ rhcpÄe k„¿ep R>¡. } 

 (iv)  D = {(a, b)  |  a, b Î W, a +b = 9} (v)  E = {x   |  x Î I, x2 = 100}                  

 (vi)  F = {(a, b)   |  a, bÎ Q,  a +b = 11}

DL¡$g :   (i)  A = {x  | x Î N A_¡ x A¡ rhjd k„¿ep R>¡. }

  A = {1, 3, 5, 7, ......} Ap A_„s NZ R>¡.   

 (ii) B = {x  | x Î N A_¡ 3x - 1 = 0} 

  3x - 1 = 0      \ 3x = 1     \   x = 1

3
 

  `f„sy  1

3
 Ï  N       \ B  =   {      }        \ B A¡ kpÞsNZ R>¡. 

 (iii) C = {x  | x Î N A_¡ x A¡ 7 hX¡$ rhcpÄe k„¿ep R>¡. }

  C = {7, 14, 21, . . . }  Ap A_„s NZ R>¡.    

 (iv) D = {(a , b)  |  a, b Î W, a +b = 9}

    Ap`Z¡ a A_¡ b _u A¡hu Å¡X$uAp¡ ip¡^uA¡ L¡$ a, b `|Z® k„¿epAp¡ lp¡e A_¡ a + b = 9 \pe. 

Al] â\d a A_¡ `R>u b _u qL„$ds, A¡ âdpZ¡ ¾$rdL$ Å¡X$uAp¡_p¡ NZ D epv$u_u fus¡                      

_uQ¡ âdpZ¡ gMu iL$pe R>¡.

  D = {(0, 9), (1, 8), (2, 7), (3, 6), (4, 5), (5, 4), (6, 3), (7, 2), (8, 1),(9, 0)} 

  Ap NZ_p OV$L$p¡_u k„¿ep r_ròs R>¡ A_¡ Å¡X$uAp¡_u k„¿ep NZu iL$pe R>¡. 

   \ D NZ A¡ kpÞsNZ R>¡. 

 (v) E = {x  | x Î I, x2 = 100} 

  E = {-10, 10}.  \ E A¡ kpÞsNZ R>¡. 

 (vi)  F = {(a, b )  | a, b Î Q,  a +b = 11 }  

  F = {(6, 5), (3, 8), (3.5,7.5), (-15, 26),. . .} Aphu Ak„¿e Å¡X$uAp¡ dm¡ R>¡. 

  \ F A_„s NZ R>¡.  

Ap Ýep_dp„ fpMuA¡.
      

   k„¿ep_p N, W, I, Q, R Ap b^p A_„s NZ R>¡. 
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ÅZu gCA¡. 

 kdp_ NZ (Equal sets)

 NZ A _p¡ v$f¡L$ OV$L$ NZ B dp„ A_¡ NZ B _p¡ v$f¡L$ OV$L$. NZ A dp„ lp¡e sp¡ s¡_¡ "kdp_ NZ' L$l¡ R>¡. 

 ‘A A_¡ B kdp_ NZ R>¡’ s¡ rQŒdp„ A = B gMpe R>¡.  

Dv$p. (1) A = { x  | x A¡  ‘listen’ iåv$dp„_p Anf R>¡. }   \ A = { l, i, s, t, e, n}
       B  = { y  | y A¡  ‘silent’ iåv$dp„_p Anf R>¡. }  \ B = { s, i, l, e, n, t}
 Al] A A_¡ B _p OV$L$p¡_p¡ ¾$d Sy>v$p¡ R>¡ `Z OV$L$p¡ kdp_ R>¡. A¡V$g¡ S>,  A A_¡ B A¡ kdp_ NZ R>¡.
 A¡V$g¡ S>,  A = B R>¡.   

Dv$p. (2)  A = {x  | x = 2n, n Î N, 0 < x £ 10}, A = {2, 4, 6, 8, 10} 
  B  = { y  | y  A¡ kdk„¿ep R>¡ , 1 £ y £ 10}, B = {2, 4, 6, 8, 10}
              \ A A_¡ B A¡ kdp_ NZ R>¡. 
  lh¡ _uQ¡_p NZ_p¡ rhQpf L$fuA¡. 
  C = {1, 3, 5, 7}   D = { 2, 3, 5, 7} 
  C A_¡ D kdp_ NZ R>¡ A¡d L$lu iL$pe L¡$? _p. 
  L$pfZ 1 Î C, 1 Ï D, 2 Î D, 2 Ï C
               A¡V$g¡ L¡$ C A_¡ D kdp_ NZ _\u.  A¡V$g¡ S>,   C ¹ D
Dv$p. (3)  Å¡ A = {1, 2, 3} A_¡   B = { 1, 2, 3, 4}sp¡ A ¹ B R>¡ s¡ QL$pkp¡.  

Dv$p. (4)  A = {x  | x A¡ d|mk„¿ep A_¡  10 < x < 20} A_¡  B  = {11, 13, 17, 19}
  Al] A = B R>¡ s¡_u Mpsfu L$fp¡.   

(1)  _uQ¡_p `¥L$u kdp_ NZ L$ep A_¡ L$ep kdp_ _\u s¡ kL$pfZ gMp¡. 

 A = { x  | 3x - 1 = 2}
 B = { x  | x âpL©$rsL$ k„¿ep R>¡ `Z x d|m L¡$ k„ey¼s k„¿ep _\u. } 
 C = {x  | x Î N, x < 2}
(2)  A A_¡ B kdp_ NZ R>¡ kL$pfZ gMp¡.    

 A = kd lp¡e s¡hu d|m k„¿ep  B = {x |  7x - 1 = 13}
(3)  _uQ¡_p `¥L$u "Mpgu NZ' L$ep s¡ kL$pfZ gMp¡. 

 (i)  A = { a |  a i|Þe\u _p_u âpL©$rsL$ k„¿ep R>¡. }

 (ii)  B = {x | x2 = 0} (iii) C = { x | 5 x - 2 = 0,  x Î N}  

dlphfpk„N°l  1.2
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(4)  _uQ¡_p `¥L$u kpÞs NZ A_¡ A_„s NZ L$ep? s¡ kL$pfZ gMp¡. 

 (i)  A = { x | x < 10, x A¡ âpL©$rsL$ k„¿ep R>¡. }  (v) âep¡Nipmpdp„_p kp^_p¡_p¡ NZ. 

 (ii)  B = {y | y < -1, y A¡ `|Zp¯L$ k„¿ep R>¡. }  (vi) `|Z® k„¿epAp¡_p¡ NZ 

 (iii)  C = sdpfu ipmp_p ^p¡fZ 9 _p rhÛp\}Ap¡_p¡ NZ .    (vii) k„d¡e k„¿epAp¡_p¡ NZ.

 (iv)  sdpfp Npd_p fl¡hpkuAp¡_p¡ NZ. 

ÅZu gCA¡. 

 hµ_ ApL©$rs (Venn diagrams)

NZ v$ip®hhp dpV¡$ b„^ ApL©$rsAp¡_p¡ D`ep¡N â\d hMs rb°qV$i sL®$ip÷u "Älpµ_ hµ_' Üpfp \ep¡.  Sy>v$p 
Sy>v$p NZ hÃQ¡_p k„b„^ kdS>hp dpV¡$ A_¡ NZ ̀ f Ap^pqfs Dv$plfZp¡ DL¡$ghp dpV¡$  hµ_ApL©$rs_p¡ (hµ_-rQÓ) 
D`ep¡N \pe R>¡. hµ_ ApL©$rs Üpfp NZ L¡$hu fus¡ v$ip®hpe R>¡ s¡ _uQ¡_p  Dv$plfZp¡ `f\u kdÆA¡.    
 Dv$p. A = { 1, 2, 3, 4, 5} 

 _uQ¡ NZ A _u hµ_ ApL©$rs v$ip®hu R>¡.  

B = {x | -10 £ x £ 0, x `|Zp¯L$}

bpSy>_u " hµ_ ApL©$rs' NZ B v$ip®h¡ R>¡.   

  D`NZ (`¡V$p NZ - Subset)  

Å¡ A A_¡  B b¡ A¡hp NZ lp¡e L¡$, NZ B _p¡ v$f¡L$ OV$L$, NZ A _p¡ `Z OV$L$ lp¡e sp¡ NZ B _¡ NZ   A _p¡ 
D`NZ L$l¡ R>¡. s¡ rQŒdp„ B Í A A_¡ s¡_y„ hp„Q_ "B D`NZ A' A\hp "B A¡ A _p¡ D`NZ R>¡'  A¡d> L$fpe 
R>¡. 

Dv$p.(1)   A = { 1, 2, 3, 4, 5, 6, 7, 8}
   B = {2, 4, 6, 8}                                                                    
  B _p¡ v$f¡L$ OV$L$ A _p¡ `Z OV$L$ R>¡. 

   s¡\u B Í A. 

  Ap dprlsu hµ_ ApL©$rs Üpfp L¡$hu fus¡ v$ip®hu R>¡ s¡ Sy>Ap¡.  

      0     -1     -2      -3  
  -4    -5     -6      -7  
  -8     -9    -10 

B

     1  2
           3

     5   4

A

 sL®$ip÷ A_¡ k„cph_p 
Ap rhjep¡_¡ NrZs_y„ ê$`     
Ap`hp_y„ L$pd kp¥ â\d "Älpµ_ 
hµ_¡' L$ey®. s¡d_y„  ârkÝ^ `yõsL$ 
""gp¡ÆL$ Apµa QpÞk (Logic 
of Chance) R>¡.'' 

1834-1923

1                        3

       5      
         7

8   2      4
6

A
B
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  L©$rs :  hN®dp„_p rhÛp\}Ap¡_p¡ NZ A_¡ s¡ S> hN®dp„_p "sfsp AphX¡$ R>¡'

 A¡hp rhÛp\}Ap¡_p¡ NZ hµ_  ApL©$rs hX¡$ v$ip®ìep¡ R>¡.

 s¡ S> âdpZ¡ _uQ¡_p D`NZp¡ dpV¡$ hµ_ ApL©$rs v$p¡fp¡.   

 (1)  (i) hN®_p rhÛp\}Ap¡_p¡ NZ .  

      (ii) hN®dp„_p kpeL$g Qgphsp„ rhÛp\}Ap¡_p¡ NZ. 

 (2)  _uQ¡ L¡$V$gp„L$ amp¡_p¡ A¡L$ NZ Ap`¡gp¡ R>¡.  s¡ `f\u _uQ¡_p D`NZ gMp¡.   

  {Ådam, k„sfy„, L¡$fu, aZk, QuLy$, Å„by, kuspam, ``¥ey„, L$fh„v$p}

  _uQ¡_p D`NZ hµ_ ApL©$rs hX¡$ v$ip®hp¡  

  (i) A¡L$ bu lp¡e s¡hp amp¡   (ii) A_¡L$ bu lp¡e s¡hp amp¡ 

L¡$V$gp„L$ h^y D`NZ Å¡CA¡.   

Dv$p. (2) N = âpL©$rsL$ k„¿epNZ.  I = `|Zp¯L$ k„¿ep NZ .  

 A_¡ N Í I, L$pfZ b^u âpL©$rsL$ k„¿epAp¡ `|Zp¯L$ k„¿epAp¡ R>¡ S>. 

Dv$p. (3) P = { x | x A¡ 25 _y„ hN®d|m R>¡. }  S = { y | y Î I, -5 £ y £ 5} 

  NZ P epv$u_u fus¡ gMuA¡.  P = {-5, 5} 

 NZ S epv$u_u fus¡ gMuA¡.   S = {-5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5} 

 Al] P _p¡ v$f¡L$ OV$L$ NZ S dp„ R>¡.  

 \ P Í S

 

 (i)   v$f¡L$ NZ `p¡sp_p D`NZ lp¡e R>¡.  A¡V$g¡ S>,  A Í A

 (ii)  Mpgu NZ A¡ b^p NZ_p¡ D`NZ lp¡e R>¡.  A¡V$g¡ S>,  f Í A

 (iii)  Å¡ A = B  sp¡ A Í B A_¡  B Í A  

 (iv)  Å¡ A Í B A_¡  B Í A sp¡ A = B

Dv$p.   A = { 1, 3, 4, 7, 8} Ap NZ_p b^p D`NZ gMp¡.   

 S>¡d L¡$,  P = { 1, 3},      T = {4, 7, 8}, V = {1, 4, 8},  S = {1, 4, 7, 8}

 Al] A_¡L$ D`NZ (`¡V$pNZ) s¥epf L$fu iL$pe R>¡. s¡dp„\u L$p¡C`Z 5 D`NZ gMp¡. 

Ap Ýep_dp„ fpMuA¡.

hN®_p rhÛp\}Ap¡ 

hN®_p sfsp 
AphX$sy„ lp¡e 

s¡hp rhÛp\}Ap¡
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   L©$rs :  v$f¡L$ rhÛp\}_¡ L$pNm_p kfMp ApL$pf_p 9 rÓL$p¡Z A_¡ A¡L$ \pmu Ap`hu. rÓL$p¡Z `f 1 \u 9 

 ky^u_u k„¿epAp¡ gMhu. lh¡ v$f¡L$ `p¡sp_u \pmudp„ k„¿ep gM¡gp„ rÓL$p¡Z d|L$hp L$lp¡. s¡\u 

v$f¡L$_u `pk¡ \pmudp„ s¥epf   \e¡gp¡ "D`NZ' R>¡.  v$p.s. 

 kyÅsp lduv$  dy¼sp  _„qv$_u  Å¡k¡a

 
1      3          

  5      7
    9

2     4   
   

6
     

8

1      4  
        

9

1

2   3 4

5 6 7

8 9

2   3

     5   7

kyÅsp, lduv$, dy¼sp, _„qv$_u A_¡ Å¡k¡a_u \pmuAp¡dp„ L$C L$C k„¿epAp¡ v¡$Mpe R>¡ s¡ Sy>Ap¡. 

âÐe¡L$  S>Z¡ L$ep¡ rhQpf L$fu_¡ k„¿epAp¡ `k„v$ L$fu R>¡ s¡ Ap¡mMp¡ A_¡ v$f¡L$ NZ NyZ^d®_u fus¡ 

A_¡ epv$u_u  fus¡ gMp¡.   

 

      

Dv$p.  _uQ¡ L¡$V$gp„L$ NZ Ap`¡gp„ R>¡.  
 A = { ..., -4, -2, 0, 2, 4, 6, ...}  B = {1, 2, 3, ...}
 C = {..., -12, -6, 0, 6, 12, 18...} D = {..., -8, -4, 0, 4, 8, ...}
 I   = { ..., -3, -2, -1, 0, 1, 2, 3, 4, ...}

s¡ `f\u _uQ¡_p L$ep rh^p_p¡ kÐe R>¡ s¡_u QQp® L$fp¡.   

 (i) A A¡ B, C, D v$f¡L$ NZ_p¡ D`NZ R>¡.  (ii) B A¡ D`f_p b^p NZ_p¡ D`NZ R>¡. 

 kph®rÓL$ NZ (rhð NZ) (Universal set)

 Ap`Z¡ S>¡ NZp¡_p¡ rhQpf L$fhp_p R>uA¡ s¡ b^p NZp¡_p¡ kdph¡i L$f¡ s¡hp¡ A¡L$ dp¡V$p¡ NZ r_ròs 

 L$fuA¡ s¡_¡ kph®rÓL$ NZ (rhð NZ) L$l¡ R>¡. kph®rÓL$ NZdp„ _ Aphsp kæep¡_p¡ rhQpf L$fhp_p¡   _rl. Ap 

r_ròs L$f¡gp„ NZ_p„, bpL$u_p NZ D`NZ b_¡ R>¡.   

Dv$p. (1) ^pfp¡ L¡$ ipmpdp„ ^p¡fZ 9 _p kss N¡flpS>f fl¡sp„ rhÛp\}Ap¡_p¡ Aæepk L$fhp¡ R>¡. s¡\u s¡ NZ 

ipmp_p ^p¡fZ   9 _p b^p S> rhÛp\}Ap¡_p¡ NZ kph®rÓL$ NZ gC iL$pi¡ A\hp ipmp_p b^p„ 

S> rhÛp\}Ap¡_p¡  NZ kph®rÓL$ NZ sfuL¡$ gC iL$pi¡.    

 

.  

Qpgp¡, QQp® L$fuA¡.

ÅZu gCA¡. 
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lh¡ buSy>„ Dv$plfZ Å¡CA¡.    

Dv$p. (2) Ap`Zu ipmp_p q¾$L¡$V$ fdsp„ M¡gpX$uAp¡dp„\u 15 M¡gpX$uAp¡_p¡ A¡L$ k„O (V$ud) `k„v$ L$fhp_p¡ 

R>¡.  sp¡ ipmp_p q¾$L¡$V$ fdsp„ b^p rhÛp\}Ap¡_p¡ NZ A¡ kph®rÓL$ NZ \i¡. 

  s¡dp„\u 15 M¡gpX$uAp¡_p¡ k„O (V$ud) A¡ kph®rÓL$ 

  NZ_p¡ D`NZ \i¡.   

  kph®rÓL$ NZ kpdpÞe fus¡ ‘U’ hX¡$ v$ip®hpe R>¡.    

  _p¡¢^ : hµ_ ApL©$rsdp„ kph®rÓL$ NZ v$ip®hhp dpV¡$ g„bQp¡fk v$p¡fhpdp„ Aph¡ R>¡. 

   ̀ |fL$ NZ  (Complement of a set)

^pfp¡ L¡$, U kph®rÓL$ NZ R>¡. Å¡ B Í U, sp¡ NZ B dp„ _ lp¡e `f„sy U dp„ lp¡e s¡hp OV$L$p¡_p NZ_¡ B _p¡    

`|fL$NZ L$l¡ R>¡. NZ B _p¡ `|fL$NZ B¢ A\hp BC A¡d gMpe R>¡.   

\ B¢ = {x | x Î U, A_¡  x Ï B} A¡ fus¡ B¢ _y„ hZ®_ L$fu iL$pe.  

Dv$p. (1)  U = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10}                              

 A = {2, 4, 6, 8, 10}

   \ A¢ = {1, 3, 5, 7, 9} 

Dv$p. (2)   ̂ pfp¡   U = { 1, 3, 9, 11, 13, 18, 19}                 
 B = {3, 9, 11, 13}

 \ B¢ = {1, 18, 19}

 lh¡ (B¢)¢ ip¡^p¡. s¡ `f\u iy„ spfZ L$pY$ip¡?   

 (B¢)¢  NZ A¡V$g¡ B¢dp„ _ lp¡e `f„sy U dp„ lp¡e s¡hp OV$L$p¡_p¡ NZ. 

 (B ¢)¢ = B R>¡ L¡$?    

 Ap dprlsu hµ_ ApL©$rs `f\u kdÆ gp¡. 

 ̀ |fL$ NZ_p¡ `|fL$ NZ A¡V$g¡ S> Ap`¡gp¡ NZ lp¡e R>¡.   

 `|fL$ NZ_p NyZ^dp£ 

 (i)  A A_¡  A¢ dp„ A¡L$ `Z kpdpÞe OV$L$ lp¡sp¡ _\u. 

 (ii)  A Í U A_¡  A¢ Í U     

 (iii) kph®rÓL$ NZ_p¡ `|fL$ NZ Mpgu NZ lp¡e R>¡.  U¢ = f    

 (iv) Mpgu NZ_p¡ `|fL$ NZ kph®rÓL$ NZ lp¡e R>¡.  f¢= U

                         
                     
         

     
        

 3  9
 11  13

 18

 19

 1
U

 1  3 5          A¢
                               7 
          
               9 

2  
4 6      8

 10

A

U

B B¢

U

 q¾$L¡$V$_p¡ k„O (V$ud) 

ipmp_p q¾$L¡$V$ fdsp„ rhÛp\}Ap¡ 

Ap Ýep_dp„ fpMuA¡.



11

(1)  Å¡  A = {a, b, c, d, e}, B = { c, d, e, f  }, C = {b, d}, D = {a, e}

 sp¡ _uQ¡_p `¥L$u L$ep rh^p_p¡ kÐe A_¡ ¼ep rh^p_p¡ AkÐe R>¡ s¡ kL$pfZ gMp¡. 

 (i) C Í B  (ii) A Í D  (iii) D Í B  (iv) D Í A  (v) B Í A  (vi) C Í A

(2) 1 \u 20 ky^u_u âpL©$rsL$ k„¿epAp¡ kph®rÓL$ NZ sfuL¡$ gC s¡dp„ _uQ¡_p„ NZ X A_¡ Y hµ_

 ApL©$rs Üpfp v$ip®hp¡.   

 (i) X = { x  |  x Î N, A_¡ 7 < x < 15}

 (ii) Y = { y  |  y Î N, y A¡  1 \u 20 hÃQ¡_u d|m k„¿epAp¡ R>¡. }
(3)  U = {1, 2, 3, 7, 8, 9, 10, 11, 12}, P = {1, 3, 7, 10} 

 sp¡ (i) U, P A_¡ P¢ hµ_ ApL©$rs Üpfp v$ip®hp¡.  (ii) (P¢)¢ = P R>¡ s¡ QL$pkp¡.  

(4)  Å¡  A = {1, 3, 2, 7} sp¡ A NZ_p L$p¡C`Z ÓZ D`NZ gMp¡.   

(5) (i) _uQ¡_p `¥L$u L$ep NZ, L$ep L$ep NZ_p D`NZ R>¡ s¡ gMp¡.

  P A¡ `yZ¡_p fl¡hpku_p¡ NZ R>¡.     M A¡ dÝeâv¡$i_p fl¡hpkuAp¡_p¡ NZ R>¡. 

  I A¡ Hv$p¡f_p fl¡hpkuAp¡_p¡ NZ R>¡.    B A¡ cpfs_p fl¡hpkuAp¡_p¡ NZ R>¡. 

  H A¡ dlpfpô²$_p fl¡hpkuAp¡_p¡ NZ R>¡.   

 (ii) D`f (i) dp„ Ap`¡gp NZ dpV¡$ L$ep¡ NZ bpL$u_p NZp¡ dpV¡$ kph®rÓL$ NZ gC iL$pe? 

(6*) _uQ¡_p NZ dpV¡$ L$ep¡ k„¿epNZ, kph®rÓL$ NZ sfuL¡$ gC iL$pi¡?   

 (i) A = 5 _p OqX$epdp„ Aphsu k„¿epAp¡_p¡ NZ .  

     B = 7 _p OqX$epdp„ Aphsu k„¿epAp¡_p¡ NZ . 

  C = 12 _p OqX$epdp„ Aphsu k„¿epAp¡_p¡ NZ .

 (ii) P = 4 _p OqX$epdp„ Aphsu |̀Zp̄L$ k„¿epAp¡_p¡ NZ . T = b^u kd-hN® k„¿epAp¡_p¡ NZ.

(7) hN®_p b^p rhÛp\}Ap¡_p¡ NZ kph®rÓL$ NZ dp_uA¡. NrZsdp„ 50% L¡$ s¡\u Ar^L$ NyZ 

d¡mh_pfp  rhÛp\}Ap¡_p¡ NZ A dp_uA¡ sp¡ A _p¡ `|fL$NZ gMp¡. 

 NZ `f_u q¾$epAp¡ 

b¡ NZp¡_p¡ R>¡v$ NZ (Intersection of two sets)
 ^pfp¡ L¡$ A A_¡ B b¡ NZ R>¡. A A_¡ B NZdp„_p kpdpÞe OV$L$p¡_p NZ_¡, A A_¡ B NZ_p¡ R>¡v$NZ 
L$l¡ R>¡. S>¡ "A Ç B'  A¡d gMpe R>¡ "A R>¡v$ B' A¡d h„Qpe R>¡.  

\   A Ç B = {x  |  x Î A A_¡ x Î B} 

dlphfpk„N°l  1.3

ÅZu gCA¡. 
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B 
A

Ap Ýep_dp„ fpMuA¡.

8 91 2         3
4     7           6 10  C

11  12

A   B 

5

B
 3

 9
 1            11

B

A

            
13

1
2

5 6

7 8

3

Dv$p. (1) A = { 1, 3, 5, 7}  B = { 2, 3, 6, 8}
 lh¡ hµ_ ApL©$rs v$p¡fuA¡.  
 A A_¡ B NZdp„ kpdpÞe OV$L$ 3 R>¡.  
 \ A Ç B = {3}

 Dv$p. (2)  A = {1, 3, 9, 11, 13}   B = {1, 9, 11}
  NZ A A_¡ NZ B dp„ 1, 9, 11 kpdpÞe OV$L$p¡ R>¡. 

 \ A Ç B = {1, 9, 11} `f„sy , B = {1, 9, 11}
 \ A Ç B = B 
 Alu B  A¡ A NZ_p¡ D`NZ R>¡.    
 \ Å¡  B Í A sp¡  A Ç B = B.     s¡dS>        Å¡   A Ç B = B, sp¡ B Í A

 

R>¡v$NZ_p NyZ^dp£  

        (1)  A Ç B = B Ç A (2) Å¡  A Í B sp¡  A Ç B = A

 (3)  Å¡  A Ç B = B sp¡ B Í A (4) A Ç B Í A A_¡ A Ç B Í B
 (5)  A Ç A¢ = f (6) A Ç A = A     (7) A Ç f = f 
  
L©$rs : Sy>v$p-Sy>v$p Dv$plfZp¡ gC_¡ D`f_p NyZ^dp£ QL$pkp¡. 

  
ÅZu gCA¡. 

 rhey¼s NZ (rhc¼s NZ, rhrcß NZ)  (Disjoint sets)
dp_p¡ L¡$,  A = { 1, 3, 5, 9} 

A_¡ B = {2, 4, 8} Ap b¡ NZ Apàep R>¡. 

NZ A A_¡ B  dp„ A¡L$ `Z OV$L$ kpdpÞe _\u A¡V$g¡ L¡$ bÞ_ ¡ NZ 
rcÞ_  R>¡ (Sy>v$p R>¡) s¡\u s¡d_¡   "rhey¼s NZ' L¡$ "rhc¼s NZ' L$l¡ 

R>¡. s¡_u hµ_ ApL©$rs Sy>Ap¡.   

L©$rs I :  
  Alu A, B, C NZ hµ_ ApL©$rs hX¡$ v$ip®ìep R>¡. 

  s¡ `¥L$u L$ep b¡ NZ rhey¼s NZ R>¡ s¡ gMp¡. 

  2 4

 8        

  1 3

   5        9

A   B 
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 L   A   U   G   H         C  R Y

                             P

 Q
 S  N 

T
E 

  I J

K

W
B X

Z D
F

M V
O

-3          
       0
   -5    

-1 

3
 

 5

BA

  L©$rs II : A„N°¡Æ Anfp¡_p¡ NZ kph®rÓL$ NZ R>¡.

  A¡d kdÆ_¡ s¡dp„_p A„N°¡Æ Anfp¡ `¥L$u 

  ^pfp¡L¡$ LAUGH iåv$_p  Anfp¡_p¡ A¡L$ NZ R>¡ A_¡

  CRY iåv$_p Anfp¡_p¡ buÅ¡ NZ R>¡. Ap bß¡ 

  rhey¼s NZ R>¡. s¡d_p¡ R>¡v$NZ  Mpgu NZ R>¡ s¡ A_ychp¡. 

  Ap fus¡ AÞe NZ s¥epf L$fp¡.   

  b¡ NZp¡_p¡ ep¡NNZ (Union of two sets)

^pfp¡ L¡$, A A_¡ B b¡ NZ R>¡. Ap bß¡ NZ_p OV$L$p¡ dmu_¡ s¥epf \sp„ NZ_¡ A A_¡ B NZ_p¡  ep¡NNZ L$l¡ R>¡. 
s¡ A È B A¡d gMpe R>¡ A_¡ "A ep¡N B' A¡d h„Qpe R>¡. 

 A È B = {x  |  x Î A A\hp x Î B}
Dv$p. (1)  A = {-1, -3, -5, 0}
  B = {0, 3, 5}
  A È B =  {-3, -5, 0, -1, 3, 5}
  Ýep_dp„ gp¡ L¡$,  A È B = B È A
Dv$p. (2)  

Ap`¡gu hµ_ ApL©$rs `f\u _uQ¡_p NZ epv$u_u fus¡ gMp¡.   

(i) U    (ii) A   (iii) B    (iv) A È B   (v) A Ç B   

(vi) A¢  (vii) B¢ (viii)(A È B)¢ (ix) (A Ç B)¢

        

DL¡$g :   U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}
   A = {2, 4, 6, 8, 10},      B = {1, 3, 5, 7, 8, 10}
   A È B ={1, 2, 3, 4, 5, 6, 7, 8, 10}   A Ç B = {8, 10}
  A¢ = {1, 3, 5, 7, 9, 11, 12} B¢ = {2, 4, 6, 9, 11, 12}

  (A È B)¢ ={9, 11, 12}        (A Ç B)¢ = {1, 2, 3, 4,  5, 6, 7, 9, 11, 12}

Dv$p. (3)         A = {1, 2, 3, 4, 5}     B = {2, 3}
       `f\u v$p¡f¡gu hµ_ ApL©$rs Sy>Ap¡. 
       A È B = {1, 2, 3, 4, 5}
       NZ A A_¡ NZ A È B  dp„ kdp_ OV$L$p¡ R>¡ 

        s¡\u,  Å¡  B Í A sp¡ A È B = A  

 

    

 
                                                                 
     9

A

6     2      8
   4       

  B 
            1  

          3
        7 

   5 
10

12            11

U

1              
4 
   

     5

2

3 

A
B
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 ep¡NNZ_p„ NyZ^dp£ 

 (1) A È B = B È A (2) Å¡  A Í  B sp¡ A È B = B
 (3) A Í A È B,  B Í A È B            (4) A È A¢= U   
 (5) A È A = A (6) A È f = A

  NZdp„_p OV$L$p¡_u k„¿ep (Number of elements in a set)

  ̂ pfp¡ L¡$  A = {3, 6, 9, 12,15} Ap`¡gp¡ NZ R>¡ s¡dp„ 5 OV$L$p¡ R>¡. 

 A NZdp„_p OV$L$p¡_u k„¿ep n (A) A¡d v$ip®hpe R>¡. 

    \ n (A) = 5  
 ^pfp¡ L¡$  B = { 6, 12, 18, 24, 30, 36}   \ n (B) = 6

ep¡NNZ A_¡ R>¡v$NZdp„_p OV$L$p¡_u k„¿ep  

 D`f Ap`¡gp„ NZ A A_¡ NZ B dpV¡$, 

 n (A) + n (B) = 5 + 6 = 11 ----(I)  
 A È B = {3, 6, 9, 12, 15, 18, 24, 30, 36}  \ n (A È B) = 9--------(II)
 A Ç B ip¡^uA¡. A¡V$g¡ L¡$ NZ A A_¡ NZ B kpdpÞe OV$L$p¡ Å¡CA¡.  

 A Ç B = {6, 12}  \  n (A Ç B) = 2--------(III)
 Ýep_dp„ gp¡ L¡$, n (A) A_¡ n (B) NZsu hMs¡ A Ç B dp„ Aphsp„ OV$L$p¡ b¡ hpf NZpep lsp.    

 s¡\u n (A) + n (B) - n (A  Ç B ) = 5 + 6 - 2   = 9 s¡dS>  n (A È B ) = 9
 (I), (II) A_¡ (III) `f\u,

\  n (A È B ) = n (A) + n (B) - n (A Ç B)   
 D`f_p r_ed_p¡ hµ_ ApL©$rs `f\u spmp¡ d¡mhp¡. 

 n (A) =  ,   n (B) =      
 n (A È B )=  , n (A Ç B)= 
\  n (A È B ) = n (A) + n (B) -  n (A Ç B)   

n (A È B ) = n (A) + n (B) - n (A Ç B)
A¡V$g¡ S> L¡$,  n (A) + n (B) = n (A È B ) + n (A Ç B)

   lh¡ , A = {1, 2, 3, 5, 7, 9, 11, 13}  B = {1, 2, 4, 6, 8, 12, 13}

 Ap NZ gC_¡ D`f_p r_ed_p¡ spmp¡ d¡mhp¡. 

3
9             6

       15      12
       18

24                       
30  36       

 A  B

Ap Ýep_dp„ fpMuA¡.

ÅZu gCA¡. 

Ap Ýep_dp„ fpMuA¡.
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ÅZu gCA¡. 

  NZ `f Ap^pqfs ip[åv$L$ Dv$plfZp¡  

Dv$p.   A¡L$ hN®dp„ 70 rhÛp\}Ap¡ R>¡ s¡ `¥L$u 45 rhÛp\}Ap¡_¡ q¾$L¡$V$ Nd¡ R>¡. 52 rhÛp\}Ap¡_¡ Mp¡-Mp¡ Nd¡ R>¡. 
 A¡hp¡ A¡L$`Z rhÛp\} _\u, S>¡_¡ b¡dp„\u A¡L$`Z fds Ndsu _ lp¡e. sp¡ q¾$L¡$V$ A_¡ Mp¡-Mp¡ Ap bß¡ 

 fds Ndsu lp¡e s¡hp rhÛp\}Ap¡_u k„¿ep ip¡^p¡.   

DL¡$g :   Ap Dv$plfZ Ap`Z¡ b¡ fus¡ DL¡$guA¡.

fus  I : hN®dp„ Ly$g rhÛp\}Ap¡ = 70

 q¾$L¡$V$ Nd¡ R>¡ s¡ rhÛp\}Ap¡ dpV¡$ NZ A A_¡ Mp¡-Mp¡ Nd¡ R>¡ s¡d_p dpV¡$ NZ B dp_uA¡. 

 v$f¡L$_¡ q¾$L¡$V$ A\hp Mp¡-Mp¡ `¥L$u A¡L$ fds sp¡ Nd¡ S> R>¡. 

 q¾$L¡$V$ L¡$ Mp¡-Mp¡ Nd¡ s¡hp rhÛp\}Ap¡_u k„¿ep  = n (A È B ) 

 \   n (A È B ) = 70 

 q¾$L¡$V$ A_¡ Mp¡-Mp¡ bß¡ fds Nd¡ R>¡ s¡hp  rhÛp\}Ap¡_u k„¿ep  = n (A Ç B)

 n (A)  = 45,         n (B) = 52  

 n (A È B ) = n (A) + n (B) - n (A Ç B) s¡ Ap`Z¡ ÅZuA¡ R>uA¡. 

 \  n (A Ç B) =  n (A) + n (B) - n (A È B ) 

    =  45 + 52 - 70 = 27

 \ bß¡ fdsp¡ Ndsu lp¡e s¡hp rhÛp\}Ap¡ 27, q¾$L¡$V$ Nd¡ s¡hp rhÛp\}Ap¡_u k„¿ep  45 R>¡. 

 \ aL$s q¾$L¡$V$ Nd¡ s¡hp  rhÛp\}Ap¡ = 45 - 27 = 18

  A Ç B  A¡ bß¡ fds Nd¡ R>¡ s¡hp rhÛp\}Ap¡_u k„¿ep R>¡.  \  n (A Ç B)= 27
fus  II : Ap`¡gu dprlsu_u hµ_ ApL©$rs v$p¡fu_¡ `Z DL¡$g ip¡^u iL$pe R>¡.  bß¡ fdsp¡ fdsp„ rhÛp\}Ap¡_u   
  k„¿ep _uQ¡ âdpZ¡ R>¡. 

n (A Ç B) = x dp_uA¡.  n (A) = 45, n (B) = 52,

n (A È B ) = 70  s¡ Ap`Z¡ ÅZuA¡ R>uA¡.

\ n (A Ç B) = x = n (A) + n (B) - n (A È B)
         = 45 + 52 - 70 = 27
hµ_ ApL©$rs `f\u aL$s q¾$L¡$V$ Nd¡ 

s¡hp rhÛp\}Ap¡_u k„¿ep    = 45 - 27     
            =18

 A

 (45-x)     x 

B
 

(52-x)
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 (1)    Å¡  n (A) = 15, n (A È B ) =  29,  n (A Ç B) = 7 sp¡ n (B)  = L¡$V$gp? 

(2)   A¡L$ R>pÓpgedp„ 125 rhÛp\}Ap¡ fl¡ R>¡. s¡dp„\u 80 rhÛp\}Ap¡ Qp `uh¡ R>¡. 60 rhÛp\}Ap¡ L$pµau 
`uh¡ R>¡ A_¡ 20 rhÛp\}Ap¡ Qp A_¡ L$pµau bß¡ `uh¡ R>¡. sp¡ A¡L$ `Z `¡e (`uÏ„) _ g¡sp„ lp¡e s¡hp 
rhÛp\}Ap¡_u  k„¿ep ip¡^p¡. 

(3)   A¡L$ õ`^p®-`funpdp„ 50 rhÛp\}Ap¡ A„N°¡Ædp„ A_¡ 60 rhÛp\}Ap¡ NrZsdp„ DÑuZ® \ep. 40  rhÛp\}
Ap¡ bß¡ rhjedp„ DÑuZ® \ep. L$p¡C`Z rhÛp\} bß¡ rhjedp„ A_yÑuZ® _\u sp¡ Ly$g rhÛp\}Ap¡_u 
k„¿ep ip¡^p¡. 

(4*)   A¡L$ ipmpdp„ ^p¡fZ - 9 _p 220 rhÛp\}Ap¡_p ip¡M_y„ kh£nZ L$ey®. s¡dp„ 130 rhÛp\}Ap¡A¡             
  rNqfc°dZ A_¡ 180 rhÛp\}Ap¡A¡ ApL$pi-v$i®__p¡ ip¡M R>¡ A¡d S>Zpey„. 110 rhÛp\}Ap¡A¡ 
  rNqfc°dZ A_¡ ApL$piv$i®_ Ap bß¡ ip¡M R>¡ A¡d S>Zpey„. sp¡ L¡$V$gp rhÛp\}Ap¡_¡ bß¡dp„\u A¡L$   ̀ Z 

ip¡M _\u? L¡$V$gp rhÛp\}Ap¡_¡ a¼s rNqfc°dZ_p¡ ip¡M R>¡? L¡$V$gp rhÛp\}Ap¡_¡ aL$s  ApL$piv$i®__p¡ 

ip¡M R>¡?    

(5) bpSy>_u hµ_ ApL©$rs `f\u _uQ¡_p NZ gMp¡.        

 (i) A  (ii) B (iii) A È B  (iv) U 

 (v) A¢ (vi) B¢ (vii) (A È B)¢

k„L$uZ® âï_k„N°l 1

(1)  _uQ¡_p âñp¡ dpV¡$ Ap`¡gp `ep®ep¡ `¥L$u ep¡Áe `ep®e ip¡^p¡. 

 (i)  M = {1, 3, 5},  N = {2, 4, 6}, sp¡ M Ç N = ?

  (A) {1, 2, 3, 4, 5, 6}    (B) {1, 3, 5}    (C) f     (D) {2, 4, 6}

 (ii)  P = {x | x A¡ rhjd âpL©$rsL$ k„¿ep R>¡, 1< x £ 5} Ap NZ epv$u_u fus¡ gMp¡. 

   (A) {1, 3, 5}     (B) {1, 2, 3, 4, 5}      (C) {1, 3}     (D) {3, 5}

 (iii) P = {1, 2, ........., 10} Ap _uQ¡_p `¥L$u L$ep âL$pf_p¡ NZ R>¡?     

  (A) Mpgu NZ  (B) A_„s NZ      (C) kpÞs NZ      (D) Ap `¥L$u A¡L$`Z _rl. 

 (iv)  M È N = {1, 2, 3, 4, 5, 6} A_¡ M = {1, 2, 4} sp¡ _uQ¡_p `¥L$u N  NZ L$ep¡?  

  (A) {1, 2, 3}     (B) {3, 4, 5, 6}     (C) {2, 5, 6}     (D) {4, 5, 6}

dlphfpk„N°l  1.4

                     

    
      s            t

x      
       y 

     
    p

q
          rz  

m
n 

A B
U
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 (v)  Å¡  P Í M, sp¡ PÇ(P È M) A¡V$g¡ _uQ¡_p `¥L$u  L$ep¡ NZ?   

   (A) P     (B) M     (C) PÈM     (D) P¢ÇM

 (vi)  _uQ¡_p `¥L$u Mpgu NZ L$ep¡? 

        (A) kdp„sf f¡Mp_p R>¡v$_ tbvy$Ap¡_p¡ NZ  (B) kd d|m k„¿ep_p¡ NZ

        (C)  30 L$fsp„ Ap¡R>p qv$hkp¡ lp¡e s¡hp A„N°¡Æ drl_p_p¡ NZ   

  (D) P = {x |  x Î I, -1< x < 1}

(2)  _uQ¡_p D`âñp¡ dpV¡$ ep¡Áe `ep®e ip¡^p¡.   

 (i)  _uQ¡_p `¥L$u L$ep kd|lp¡ NZ v$ip®h¡ R>¡? 

  (A) d¡O^_yj_p f„N  (B) ipmp_p `qfkfdp„ Aph¡gp„ KQp TpX$ 

  (C) Npd_p îud„s gp¡L$p¡   (D)  ̀ yõsL$dp„_p kl¡gp„ Dv$plfZp¡ 

 (ii)  N Ç W A¡ _uQ¡_p`¥L$u L$ep¡?  

   (A) {1, 2, 3, ...}    (B) {0, 1, 2, 3, ...}    (C) {0}    (D) {  }

 (iii)  P = {x  |  x Ap indian iåv$_p Anfp¡ R>¡. } sp¡ P NZ epv$u_u fus¡ _uQ¡_p `¥L$u L$ep¡? 

  (A) {i, n, d}    (B) {i, n, d, a}    (C) {i, n, d, a}    (D) {n, d, a}

 (iv)  Å¡  T = {1, 2, 3, 4, 5} A_¡  M = {3, 4, 7, 8} sp¡ T È M = ?

  (A) {1, 2, 3, 4, 5, 7}  (B) {1, 2, 3, 7, 8}  

  (C) {1, 2, 3, 4, 5, 7, 8} (D) {3, 4}

(3) A¡L$ kd|l_p 100 S>Zpdp„\u 72 gp¡L$p¡ A„N°¡Æ A_¡ 43 gp¡L$p¡ ä¸ÞQ bp¡g¡ R>¡. Ap 100 `¥L$u v$f¡L$ S>Z 

 Ap¡R>pdp„ Ap¡R>u A¡L$ cpjp sp¡ bp¡g¡ S> R>¡. sp¡ L¡$V$gp S>Z aL$s A„N°¡Æ bp¡g¡ R>¡? L¡$V$gp S>Z a¼s ä¸ÞQ  bp¡g¡ 

R>¡? L¡$V$gp S>Z A„N°¡Æ A_¡ ä¸ÞQ bß¡ cpjp bp¡g¡ R>¡?   

(4)  `p\£ h©n k„h^®_ kàspl v$frdep_ 70 TpX$ hpìep„. âopA¡ 90 TpX$ hpìep. s¡dp„\u bß¡A¡ dmu_¡ 25 

 TpX$ hpìep sp¡ `p\® A_¡ âopA¡ dmu_¡ Ly$g L¡$V$gp TpX$ hpìep li¡? 

(5)  Å¡  n (A) = 20, n (B) = 28 A_¡  n (A  È B) = 36 sp¡  n (A  Ç B) = ?

(6)  A¡L$ hN®dp„_p 28 rhÛp\}Ap¡dp„\u 8 rhÛp\}Ap¡_p Ofdp„ L|$sfp¡ `pm¡gp¡ R>¡. 6 rhÛp\}Ap¡_¡ Ðep„ aL$s 

 rbgpX$u `pm¡gu R>¡. 10 rhÛp\}Ap¡_¡ Of¡ L|$sfp¡ A_¡ rbgpX$u bß¡ `pm¡gp„ R>¡. sp¡ L¡$V$gp rhÛp\}Ap¡_¡  Ðep„ 

L|$sfp¡ A\hp rbgpX$u `¥L$u L$p¡C`Z âpZu _\u?     

(7)  _uQ¡_p v$f¡L$ Dv$plfZdp„ Ap`¡gp NZ_p R>¡v$NZ hµ_ ApL©$rs hX¡$ v$ip®hp¡. 

 (i) A ={3, 4, 5, 7}  B ={1, 4, 8}

 (ii) P = {a, b, c, e, f} Q ={l, m, n , e, b}
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 L©$rs I : Ap`¡gp NZ `f\u Mpgu S>Áepdp„ NZ_p OV$L$p¡ gMp¡. 

 U = {1, 3, 5, 8, 9, 10, 11, 12, 13, 15}

 A = {1, 11, 13} B = {8, 5, 10, 11, 15} A¢ = {........} B¢ = {........}

  A Ç B = {............}    A¢ Ç B¢ = {...............}

  A È B  = {............}       A¢ È B¢ = {............}   

  (A Ç B)¢ = {............}   (A È B)¢ = {............}

 QL$pku Sy>Ap¡ : (A Ç B)¢ = A¢ È  B¢,  (A È B)¢ = A¢ Ç B¢

 L©$rs II : sdpfu Apk`pk_p 20 Ly$Vy„$bdp„\u _uQ¡_u dprlsu d¡mhp¡. 

 (i)  NyS>fpsu hs®dp_`Ó g¡_pfp Ly$Vy„$b_u k„¿ep. 

 (ii) A„N°¡Æ hs®dp_`Ó g¡_pfp Ly$Vy„$b_u k„¿ep. 

 (iii) A„N°¡Æ A_¡ NyS>fpsu Ap bß¡ cpjp_p hs®dp_`Ó g¡_pfp Ly$Vy„$b_u k„¿ep.

 dm¡gu dprlsu hµ_  ApL©$rs hX¡$ v$ip®hp¡. 

���

     

     2       3       1
      7         5

     10
   8

9
11 13

4
A

U
B

 (iii)  X =  {x | x A¡  80  A_¡  100 _u hÃQ¡_u d|mk„¿ep R>¡. } 
  Y =  {y | y A¡  90 A_¡   100 _u hÃQ¡_u rhjd k„¿ep R>¡  } 

(8) _uQ¡_p NZp¡ hÃQ¡ `fõ`f D`NZ k„b„^ gMp¡.  

 X = b^p„ QsyóL$p¡Z_p¡ NZ. Y = b^p„ kdcyS> QsyóL$p¡Z_p¡ NZ.

 S = b^p„ Qp¡fk_p¡ NZ.  T = b^p„ kdp„sfcyS> QsyóL$p¡Z_p¡ NZ. 

 V =  b^p„ g„bQp¡fk_p¡ NZ.  

(9)  Å¡  M NZ A¡ L$p¡C`Z A¡L$ NZ lp¡e, sp¡ M È f A_¡ M Ç f gMp¡.  

(10*)          

                                                         bpSy>_u hµ_ ApL©$rs `f\u  U, A, B, A  È B 

                                                         A_¡ A Ç B Ap b^p NZ gMp¡. 

(11) Å¡  n (A) = 7,   n (B) = 13, n (A Ç B) = 4,   sp¡  n (A  È B} = ?
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2 hpõsrhL$ k„¿ep

• k„d¡e k„¿ep_p„ NyZ^d® • Ak„d¡e k„¿ep_p„ NyZ^d®  •  L$fZu

• hN®L$fZu_u syg_p • hN®L$fZu `f_u q¾$ep • hN®L$fZu_y„ k„d¡euL$fZ

ApNm_p ^p¡fZdp„ Ap`Z¡ âpL©$rsL$ k„¿ep, `|Zp¯L$ k„¿ep A_¡ hpõsrhL$ k„¿ep_p¡ Aæepk L$ep£  R>¡.  

N =  âpL©$rsL$ k„¿ep_p¡ NZ = {1, 2, 3, 4, ...}
W  =  `|Z® k„¿ep_p¡ NZ = {0, 1, 2, 3, 4,...}
I =   ̀ |Zp¯L$ k„¿ep_p¡ NZ  = {..., -3,-2,-1,0,1,2,3...}
Q =  k„d¡e k„¿ep_p¡ NZ = { p

q
, | p, q Î I, q ¹ 0}

R =  hpõsrhL$ k„¿ep_p¡ NZ.  

 N Í W Í  I Í  Q Í  R. 

k„d¡e k„¿ep hÃQ¡_p¡ ¾$d k„b„^  : q
p  A_¡ s

r    Ap k„d¡e k„¿ep lp¡e R>¡.  q > 0, s > 0 lp¡e A_¡

(i) Å¡  p ´ s = q ´ r   sp¡ q
p = s

r (ii) Å¡  p ´ s > q ´ r  sp¡ q
p > s

r

(iii) Å¡  p ´ s < q ´ r  sp¡ q
p < s

r

  k„d¡e k„¿ep_p¡ NyZ^d®  (Properties of rational numbers) 

a, b, c  Ap k„d¡e k„¿ep lp¡e sp¡ 
NyZ^d® kfhpmp¡ NyZpL$pf

 1.  ¾$dr_f`¡nsp  a + b = b + a a ´ b = b ´ a

2.  klQe®  (a + b) + c = a + (b + c) a ´(b ´ c) = (a ´ b) ´ c 

3.  ArhL$pfL$ a + 0 = 0 + a = a a ´ 1 = 1 ´ a = a

 4.  ìeõs a + (-a) = 0
a ´ 

1
a

 = 1       (a ¹ 0)

epv$ L$fuA¡. 

Qpgp¡ iuMuA¡.

ÅZu gCA¡. 
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 L$p¡C`Z k„d¡e k„¿ep_y„ v$ip„i A`|Zp¯L$ ê$` M„qX$s A\hp AM„qX$s Aphs} lp¡e R>¡.  

    M„qX$s ê$`     AM„X$ Aphs} ê$` 

 (1)  2

5

    = 0.4    (1)   17

36
 = 0.472222... = 0.472

 (2)  -
7

64
 = -0.109375   (2)  33

26
 = 1.2692307692307... = 1.2 692307

 (3)  101

8
 = 12.625   (3)  56

37
 = 1.513513513... = 1.513

ÅZu gCA¡. 

  AM„X$ Aphs} v$ip„i ê$`dp„_u k„d¡e k„¿ep_¡ 
p
q  ê$`dp„ a¡fhhu.

Dv$p. (1)    0.777.... Ap Aphs} v$ip„i A`|Zp¯L$_p¡ 
p
q  _p ê$`dp„ gMp¡.    

DL¡$g :    ̂ pfp¡ L¡$, x = 0.777... =  0.7

    \     10 x = 7.777... = 7.7

    \ 10x -x = 7.7 - 0.7

    \        9x = 7

    \          x = 7

9

    \       0.777... = 
9

7      

Dv$p. (2)     7.529529529... Ap Aphs} v$ip„i A`|Zp¯L$_p¡ 
p
q  _p ê$`dp„ gMp¡.  

DL¡$g :  ^pfp¡ L¡$, x = 7.529529... = 7.529

  \     1000  x = 7529.529529... =7529.529

  \    1000 x - x = 7529.529  - 7.529

  \     999 x = 7522.0       \    x  = 
7522

999

  \     7.529  = 
7522

999

epv$ L$fuA¡. 

    rhQpf L$fuA¡.

2.43 Ap k„¿ep 
p
q

 ê$`dp„  

L¡$hu fus¡ a¡fhip¡? 
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 (1) Ap`¡gu k„¿epdp„ v$ip„i rQŒ `R>u L¡$V$gp A„L$ Aphs} R>¡ s¡ Å¡C_¡ s¡ âdpZ¡ s¡ k„¿ep_¡ 10, 100, 

  1000 Apdp„\u L$p¡C ep¡Áe k„¿ep\u NyZuA¡. Dv$p. 2.3 Ap k„¿epdp„ 3 A¡ A¡L$ S> A„L$ Aphs} R>¡.  

 A¡V$g¡ L¡$ 2.3  Ap k„¿ep q
p  _p ê$`dp„ gphhp dpV¡$ s¡_¡ 10 hX¡$ NyZuA¡. 

  1. 24  Ap k„¿epdp„ 2 A_¡ 4 A¡ b¡ A„L$ Aphs} R>¡ A¡V$g¡ L¡$ 1. 24    _¡ 100 hX¡$ NyZuA¡. 

  1.513  Ap k„¿epdp„ 5, 1 A_¡ 3 A¡ ÓZ A„L$ Aphs} R>¡. A¡V$g¡ L¡$  1.513  _¡ 1000 hX¡$ NyZuA¡. 

 (2) k„d¡e k„¿ep_p R>¡v$_p d|m Aheh s`pkp¡, Å¡ s¡dp„ 2 A_¡ 5 _p rkhpe_u d|m k„¿ep _\u sp¡  k„d¡e 
k„¿ep_y„ v$ip„i ê$` M„qX$s lp¡e R>¡. 2 A_¡ 5 _p rkhpe_u d|m k„¿epAp¡ R>¡v$_p Aheh  lp¡e sp¡ s¡ 
k„¿ep_y„ v$ip„i ê$` AM„X$ Aphs} lp¡e R>¡.     

dlphfpk„N°l  2.1

1.  _uQ¡_pdp„\u L$C k„d¡e k„¿ep_y„ v$ip„i ê$` M„qX$s R>¡ A_¡ L$C k„¿ep_y„ v$ip„i ê$` AM„X$  Aphs} R>¡ s¡ 
gMp¡.   

 (i) 13

5

  (ii) 2

11
  (iii) 29

16

  (iv) 17

125

  (v) 11

6

2.  _uQ¡_u k„d¡e k„¿epAp¡ v$ip„i ê$`dp„ gMp¡.    

 (i) 127

200
         (ii) 25

99

  (iii) 23

7

  (iv) 4

5
  (v) 

17

8

3.  _uQ¡_u k„d¡e k„¿ep_¡ 
p
q   _p ê$`dp„ gMp¡.  

 (i) 0.6   (ii) 0.37   (iii) 3.17   (iv) 15.89   (v)2.514

epv$ L$fuA¡. 

  _uQ¡_u k„¿epf¡Mp `f bsph¡g 2  A_¡  3  Ap k„¿ep k„d¡e _\u, A¡V$g¡ L¡$ s¡ Ak„d¡e R>¡. 

   Ap k„¿epf¡Mp `f OA = 1 A¡L$d A„sf R>¡. O _u X$pbu bpSy> B tbvy$ `Z 1 A¡L$d A„sf `f R>¡. B tbvy$_p¡ 

 r_v£$iL$ -1 R>¡. P tbvy$_p¡ r_v£$iL$ 2   R>¡. s¡_u rhfyÝ^ k„¿ep C tbvy$\u v$ip®h¡gu R>¡. C  tbvy$_p¡ r_v£$iL$ - 2   

R>¡. s¡ S> âdpZ¡ 3  _u rhfyÝ^ k„¿ep - 3  R>¡, s¡ tbvy$ D hX¡$ v$ip®hu R>¡.  

OBCD A P
0 1-1 33 22- -

Ap Ýep_dp„ fpMuA¡.
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  Ak„d¡e A_¡ hpõsrhL$ k„¿ep (Irrational and real numbers)

 " 2  Ap k„¿ep Ak„d¡e R>¡' s¡ `fp¡n kprbsu Ap`u_¡ kprbs L$fu iL$pe.   _uQ¡ Ap`¡gu kprbsu Sy>Ap¡.  

 ^pfp¡ L¡$, 2  k„d¡e k„¿ep R>¡ A¡d kdÆA¡ sp¡ s¡_¡ q
p  ê$` Ap`u iL$pe. 

 Al],  
p
q  A¡ k„d¡e k„¿ep_y„ k„rnàs ê$` R>¡. A¡V$g¡ L¡$ > p A_¡ q dp„ 1 rkhpe buÅ¡ L$p¡C kpdpÞe rhcpS>L$ 

_\u A¡d dp_uA¡.  

  2  = 
p
q     \  2 = 

P
q

2

2        (b„_¡ bpSy>_p¡ hN® L$fsp„) 

 \   2q2 = p2

 \  p2 A¡ kdk„¿ep R>¡.    

 \  p `Z kdk„¿ep R>¡, A¡V$g¡ S> 2 A¡ p _p¡ rhcpS>L$ R>¡. ....(I)

 \   p = 2t   \ p2 = 4t2  t Î I

 \  2q2 = 4t2   ( \ p2 = 2q2) \  q2 = 2t2  \ q2 A¡ kdk„¿ep R>¡.    \ q A¡ `Z kdk„¿ep R>¡.  

 \  2 A¡ q _p¡ `Z rhcpS>L$ R>¡.    .... (II)

 rh^p_  (I) A_¡ (II) `f\u, 2 A¡ p A_¡ q _p¡ kpdpÞe rhcpS>L$ R>¡.   

 S>¡ rhk„Ns R>¡. L$pfZ L¡$ 
p
q  dp„ p A_¡ q _p¡ 1  rkhpe buÅ¡ L$p¡C$`Z kpdpÞe rhcpS>L$ _\u.      

 \  2   A¡ k„d¡e k„¿ep R>¡ A¡d kdS>hy„ Mp¡Vy„$ R>¡.   \ 2  A¡ Ak„d¡e k„¿ep R>¡. 

 Ap S> `Ý^rs\u 3 , 5  hN¡f¡ Ak„d¡¡e k„¿ep R>¡ s¡ kprbs L$fu iL$pe. s¡ dpV¡$ 3 A\hp 5 A¡ Å¡ "n' 

_p¡ rhcpS>L$ lp¡e sp¡ s¡ "n2 ' _p¡ `Z rhcpS>L$ lp¡e R>¡ Ap  r_ed_p¡ D`ep¡N L$fp¡.  

 2 , 3 , 5  hN¡f¡ Aphu k„¿ep, k„¿epf¡Mp `f bsphu iL$pe R>¡. 

 S>¡ k„¿ep k„¿epf¡Mp `f tbvy$\u v$ip®hu iL$pe s¡  hpõsrhL$ k„¿ep R>¡ A¡d L$l¡hpe.

 k„¿epf¡Mp `f_p âÐe¡L$ tbvy$_p¡ r_v£$iL$ A¡ hpõsrhL$ k„¿ep lp¡e R>¡ A_¡ âÐe¡L$ hpõsrhL$ k„¿ep  bsph_pf 

tbvy$ k„¿epf¡Mp `f lp¡e R>¡. 

 Ap`Z_¡ dprlsu R>¡ L¡$ âÐe¡L$ k„d¡e k„¿ep hpõsrhL$ k„¿ep R>¡. `f„sy  2  , 3 , - 2 , p,  

3 + 2  Ap  hpõsrhL$ k„¿ep k„d¡e _\u. A¡V$g¡ S> âÐe¡L$ hpõsrhL$ k„¿ep A¡ k„d¡e lp¡e S> A¡hy„ _\u A¡ 

Ýep_dp„  fpMuA¡. 

ÅZu gCA¡. 
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  Ak„d¡e k„¿ep_¡ v$ip„i ê$`dp„ Np¡W$hsp

Ap`Z¡ 2 A_¡ 3 _y„ hN®d|m cpNpL$pf `Ý^rs\u ip¡^uA¡.   

 2 _y„ hN®d|m       3  _y„ hN®d|m 

        1.41421...             1.732....
  1     2.00  00  00  00 ....        1    3. 00  00  00  00 ....
+1   -1                +1  -1
   24   100        27    200
  +4    -96       +7   -189
   281     400        343      1100
   + 1    -281        + 3    -1029
  2824     11900      3462   007100
  +   4    -11296      +   2      -6924
  28282       60400      3464       0176
  +     2     - 56564
  28284 1     0383600

	 	 	 	

\	 2  = 1.41421...    \	 3  = 1.732...  

Al] cpNpL$pfdp„ v$ip„i rQŒ `R>u_p A„L$p¡_u k„¿ep ¼epf¡e A„s Aphsp¡ _\u, A¡V$g¡ S> s¡ AM„X$  ê$` R>¡. Al] 

L$p¡C`Z S|>\ A\hp A„L$ afu-afu\u Aphsp¡ _\u, s¡ k„¿ep_y„ v$ip„i ê$` AM„X$  A_phs} dm¡ R>¡.   

	 2 , 3  Ap k„¿ep Ak„d¡e k„¿ep R>¡. A¡V$g¡ S> L¡$ s¡_p v$ip„i ê$` 1.4142... A_¡ 1.732... `Z 

Ak„d¡e S> k„¿ep S> R>¡.  Ap `f\u kdÆ iL$pe L¡$ AM„X$ A_phs} v$ip„i ê$` ^fphsu k„¿ep Ak„d¡e lp¡e R>¡. 

k„¿ep   p

L©$rs I 

ÅX$p L$pX®$bp¡X®$ `f Sy>v$u Sy>v$u rÓÄep_p hsy®m v$p¡fp¡. ÓZ, Qpf hsy®mpL©$rs_u ^pf_¡ L$p`p¡. v$f¡L$ ^pf   ̀ f\u v$p¡fp¡ 

a¡fhu_¡ âÐe¡L$ hsy®mpL©$rs_u ^pf_p¡ ìepk A_¡ `qfO dp`p¡.   _uQ¡_p¡ L$p¡W$p¡ `|Z® L$fp¡. 

A.¾$. rÓÄep ìepk (d) `qfO  (c) NyZp¡Ñf = c
d

1 7 k¡du

2 8 k¡du

3 5.5 k¡du

bpSy>_p L$p¡W$p`f\u 
c
d  _p¡ NyZp¡Ñf 

v$f¡L$ hMs¡  3.1 _u _ÆL$ Aph¡ R>¡. 
A¡V$g¡ L¡$  AQm lp¡e R>¡ A¡  Ýep_dp„ 
Aphi¡. Ap NyZp¡Ñf p rQŒ\u 
v$ip®hpe R>¡. 
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 L©$rs II
p _u A„v$pS>¡  qL„$ds ip¡^hp dpV¡$ 11 k¡du, 22 k¡du A_¡ 33 k¡du  g„bpC_p spf_p Vy$L$X$p gp¡. v$f¡L$  spfdp„\u 
hsy®m s¥epf L$fp¡. s¡ hsy®mp¡_p„ ìepk dp`p¡ A_¡ _uQ¡_p¡ L$p¡W$p¡ `|Z® L$fp¡.          

hsy®m ¾$.  `qfO ìepk
`qfO A_¡ 

ìepk_p¡ NyZp¡Ñf
1 11 k¡du

2 22 k¡du

3 33 k¡du

 hsy®m_p¡ `qfO A_¡ ìepk_p¡ NyZp¡Ñf A¡ AQm k„¿ep R>¡. s¡ Ak„d¡e R>¡. s¡ NyZp¡Ñf p rQŒ\u  v$ip®hpe 

R>¡. p _u A„v$pS>¡ qL„$ds 22

7
 A\hp 3.14 g¡hpe R>¡.

 dlp_ cpfsue NrZsip÷u Ape®cË¡$  C.k. 499 dp„ p _u qL„$ds  62832

20000
 = 3.1416 ip¡^u lsu. 

 3  Ak„d¡e R>¡ s¡ Ap`Z_¡ Mbf R>¡ lh¡$ 2 + 3  A¡ Ak„d¡e k„¿ep R>¡ L¡$? s¡ Å¡CA¡.  

^pfp¡ L¡$   2 + 3  A¡ k„¿ep Ak„d¡e _\u A¡d dp_uA¡, A¡V$g¡ L¡$ s¡ k„d¡e lp¡hu Å¡CA¡. 

 Å¡  2 + 3  k„d¡e lp¡e sp¡  2 + 3  = 
p
q  R>¡ A¡d gC iL$pe.

 \ 3  = 
p
q  - 2 A¡ kduL$fZ dm¡ R>¡. 

 Al] X$pbu bpSy> Ak„d¡e k„¿ep A_¡ S>dZu bpSy> k„d¡e k„¿ep R>¡ S>¡ rhk„Ns R>¡. 

  A¡V$g¡ S> 2 + 3   A¡ k„d¡e k„¿ep _\u dpV$¡$ s¡ Ak„d¡e k„¿ep R>¡. 

 s¡ S> âdpZ¡ 2 3  `Z Ak„d¡e R>¡ A¡ kprbs L$fu iL$pe. 

b¡ A`qfd¡e k„¿epAp¡_p¡ kfhpmp¡ A_¡ NyZpL$pf k„d¡e k„¿ep lp¡C iL¡$ s¡ _uQ¡ âdpZ¡ s`pku Sy>Ap¡.

S>¡d L¡$,  2 + 3  +(- 3  ) = 2, 4 5  ¸ 5  = 4,  (3 + 5 ) - ( 5 ) = 3,  

   2 3  ´ 3  = 6, 2  ´ 5  = 10 ,  2 5 - 5  = 5

Ap Ýep_dp„ fpMuA¡.

Ak„d¡e k„¿ep_p„ NyZ^d® 

(1)  k„d¡e k„¿ep A_¡ Ak„d¡e k„¿ep_p¡ kfhpmp¡ L¡$ bpv$bpL$u Ak„d¡e k„¿ep lp¡e R>¡. 

(2)  i|Þe¡sf k„d¡e k„¿ep A_¡ Ak„d¡e k„¿ep_p¡ NyZpL$pf L¡$ cpNpL$pf `Z Ak„d¡e k„¿ep lp¡e R>¡.  
(3)  b¡ Ak„d¡e k„¿ep_p¡ kfhpmp¡, bpv$bpL$u, NyZpL$pf L¡$ cpNpL$pf A¡ dpÓ k„d¡e A\hp Ak„d¡e  lp¡C iL¡$. 

`qfO A_¡ ìepk_p¡ NyZp¡Ñf   
22

7
 _u Apk`pk$ Aph¡ R>¡ s¡ 

Ýep_dp„ Aph¡ R>¡.  QL$pku Sy>Ap¡. 
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ÅZu gCA¡. 

   hpõsrhL$ k„¿ep hÃQ¡ ¾$d k„b„^_p¡ NyZ^d®

1.  Å¡  a A_¡ b Ap b¡ hpõsrhL$ k„¿ep lp¡e sp¡ s¡d_u hÃQ¡ a = b A\hp a < b A\hp a > b Apdp„\u 
L$p¡C`Z A¡L$ S> k„b„^ lp¡e  R>¡. 

2.  Å¡  a < b A_¡ b < c sp¡ a < c.   3. Å¡  a < b  sp¡ a + c < b + c.

4.  Å¡  a < b A_¡ c > 0 sp¡ ac < bc  A_¡ Å¡  c < 0 sp¡ ac > bc
 k„d¡e A_¡ Ak„d¡e k„¿ep gC_¡ D`f_p r_ed QL$pku Sy>Ap¡. 

  F>Z k„¿ep_y„ hN®d|m  

 Å¡    a = b sp¡ b2 = a s¡ Ap`Z_¡ Mbf R>¡.  

 Ap `f\u Å¡  5  = x sp¡ x2 = 5 A¡ Ap`Z¡ kdÆ iL$uA¡.

 s¡d S> Ap`Z¡ A¡ ÅZuA¡ R>¡ L¡$ L$p¡C`Z hpõsrhL$ k„¿ep_p¡ hN® l„d¡ip ^_ F>Z¡sf k„¿ep Aph¡ A¡V$g¡ 

 L$p¡C`Z hpõsrhL$ k„¿ep_p¡ hN® ¼epf¡e F>Z _ lp¡e `f„sy,  ( -5  )2 = -5 \ -5  A¡ hpõsrhL$ k„¿ep _\u. 

 A¡V$g¡ S> F>Z hpõsrhL$ k„¿ep_p hN®d|m hpõsrhL$ k„¿ep _\u. 

dlphfpk„N°l  2.2

(1)  k„¿ep 4 2 , Ak„d¡e R>¡ s¡ rkÝ^ L$fp¡. 
(2)  k„¿ep 3 + 5 , Ak„d¡e R>¡ s¡ rkÝ^ L$fp¡. 
(3) k„¿ep 5 , 10 , k„¿epf¡Mp `f v$ip®hp¡.
(4)  _uQ¡ Ap`¡gu k„¿ep hÃQ¡_u L$p¡C`Z ÓZ k„d¡e k„¿ep gMp¡.  
 (i) 0.3 A_¡ -0.5  (ii) -2.3 A_¡ -2.33
 (iii) 5.2 A_¡ 5.3  (iv) -4.5 A_¡ -4.6

ÅZu gCA¡. 

  ^_ k„d¡e k„¿ep_y„ hN®d|m  (Root of positive rational number)

 Å¡  x2 = 2 sp¡ x =  2  A\hp x = - 2 , lp¡e R>¡. 2  A_¡ - 2  bÞ_¡ Ak„d¡e k„¿ep S> R>¡ s¡ 

Ap`Z¡ ÅZuA¡ R>uA¡. ,7 8
3 4 , hN¡f¡ k„¿epAp¡ `Z Ak„d¡e  lp¡e R>¡.    

 n ^_ `|Zp¯L$ k„¿ep R>¡ A_¡  xn = a lp¡e, sp¡ x _¡ a _y„ n - dy d|m R>¡ A¡d L$l¡hpe. Ap n - dy d|m k„d¡e 
A\hp  Ak„d¡e lp¡e R>¡.  

 Dv$p. 25 =32 \2 A¡ 32 _y„ 5-dy d|m k„d¡e k„¿ep R>¡. `f„sy x5 = 2 sp¡ x = 2
5  A¡ Ak„d¡e k„¿ep R>¡.   
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   L$fZu (Surds)

 Ap`Z¡ ÅZuA¡ R>uA¡ L¡$ 5 A¡ k„d¡e k„¿ep R>¡ `f„sy 5 	A¡ k„d¡e _\u. S>¡ âdpZ¡ hpõsrhL$ k„¿ep_y„ 
 hN®d|m A\hp O_d|m k„d¡e A\hp Ak„d¡e lp¡e iL¡$ s¡ S> âdpZ¡ n-dy  d|m k„d¡e A\hp Ak„d¡e  lp¡e iL¡$.  

Å¡  n  A¡ 1 L$fsp„ dp¡V$u `|Zp¯L$ k„¿ep lp¡e A_¡ a ^_ hpõsrhL$ k„¿ep_y„ n-dy d|m  x \u v$ip®h¡g lp¡e 

 sp¡  xn = a A\hp an = x A¡d gMpe R>¡.

Å¡ a ^_ k„d¡e k„¿ep lp¡e A_¡  a _y„ n-dy d|m x A¡ Ak„d¡e k„¿ep lp¡e sp¡ x A¡  L$fZu (Ak„d¡e 
d|m) R>¡ A¡d L$l¡hpe. 

	 an  A¡ L$fZu k„¿ep lp¡e sp¡ " '	Ap rQŒ_¡ L$fZu rQŒ (radical sign) L$l¡hpe.  n Ap k„¿ep_¡ s¡ 
L$fZu_¡ Ops (order of the surd) L$l¡hpe A_¡ a _¡ L$fZuõ\ k„¿ep (radicand) A¡d L$l¡hpe.   

(1)  ̂ pfp¡ L¡$  a = 7, n = 3, sp¡ 7
3  A¡ L$fZu R>¡. L$pfZ L¡$  7

3  A¡ Ak„d¡e k„¿ep R>¡. 

(2)  ̂ pfp¡ L¡$  a = 27 A_¡ n = 3 lp¡e sp¡ 27
3  = 3 A¡ Ak„d¡e k„¿ep _\u A¡V$g¡ 27

3  A¡ Lf$Zu _\u. 

(3) 8
3 A¡ L$fZu R>¡ L¡$? 

 ^pfp¡ L¡$  8
3 = p   p3 = 8.  L$C k„¿ep_p¡ O_ 8 R>¡? 

 Ap`Z¡ ÅZuA¡ R>uA¡ L¡$, 2 _p¡ O_ 8 R>¡.  

 8
3  dp„ a  = 8 A¡ k„d¡e k„¿ep R>¡.   Al] n = 3 A¡ ^_ `|Zp¯L$ k„¿ep R>¡. `f„sy 8

3  Ap k„¿ep Ak„d¡e 

_\u, L$pfZ  L¡$ 8 _y„ O_d|m 2 R>¡.   \	 8
3  A¡ L$fZu _\u. 

(4) lh¡, 8
4  _p¡ rhQpf L$fuA¡,

 Al] a  = 8,  L$fZu_p¡ Ops$ n = 4; `f„sy 8 A¡ k„¿ep L$p¡C`Z k„d¡e k„¿ep_p¡ Qp¡\p¡ Ops _\u. 

 A¡V$g¡ S> 8
4 A¡ Ak„d¡e k„¿ep R>¡.  \	 8

4  A¡ L$fZu R>¡. 

 Ap`Z¡ aL$s Ops 2 lp¡e A¡V$g¡ L¡$ 3 , 7 , 42  hN¡f¡ L$fZu_p¡ rhQpf L$fhp_p¡ R>¡.

 Ops 2 lp¡e s¡hu  L$fZu_¡ hN® L$fZu (Quadratic surd) L$l¡hpe.  

  L$fZu_y„ kpvy$ ê$` 

¼epf¡L$ L$fZu k„¿ep_y„ kpvy$ ê$` Ap`u iL$pe. S>¡d L¡$   (i) 48  = 16 3´ = 16  ´	 3  = 4 3

	 	 	 	 	 	 												(ii) 98  = 49 2´  = 49 ´	 2  = 7 2

 2 , 3 , 5 ,...	Ap kpv$p ê$`dp„_u L$fZu R>¡. Ap L$fZu_y„ Ap_p\u h^pf¡ kpv„y$ ê$` Ap`u iL$pe _l]. 

  kÅsue L$fZu  (Similar or like surds)

 2 , -3 2 , 4

5
2  Ap L¡$V$guL$ kÅsue L$fZu R>¡. Å¡  p A_¡ q A¡ k„d¡e k„¿ep lp¡e sp¡  

p a ,  q a  A¡ kÅsue L$fZu R>¡ A¡d  L$l¡hpe. b¡ L$fZu kÅsue \hp dpV¡$ s¡_p¡ Ops kdp_ lp¡hp¡ Å¡CA¡, 

s¡d S> L$fZuõ\ k„¿ep `Z  kdp_ lp¡hu Å¡CA¡.    
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 45  A_¡ 80  Ap L$fZu_p¡ Ops 2 R>¡ A¡V$g¡ S> L¡$ s¡d_p¡ Ops kdp_ R>¡. `f„sy L$fZuõ\ k„¿ep kdp_ 

_\u A¡V$g¡ S> Ap  L$fZu kÅsue _\u A¡hy„ gpN¡ R>¡. Ap L$fZu_¡ kpv$p ê$`dp„ a¡fhsp„, 

 45  = 9 5´ = 9  ´ 5  = 3 5   A_¡ 80  = 16 5´  = 16  ´ 5  = 4 5

 3 5  A_¡ 4 5  lh¡ Ap bÞ_¡ L$fZu kÅsue R>¡.  

 A¡V$g¡ S> L¡$, 45  A_¡ 80  kÅsue L$fZu R>¡. 

  kpv$p ê$`dp„ L$fZu_p¡ Ops A_¡ L$fZuõ\ k„¿ep kdp_ lp¡e sp¡ s¡ L$fZu_¡ kÅsue L$fZu L$l¡hpe. 

ÅZu gCA¡. 

  L$fZu_u kfMpdZu (Comparison of surds)

   ̂ pfp¡ L¡$ a, b, k  A¡ ^_ hpõsrhL$ k„¿ep R>¡.  

 Å¡ a <b  sp¡   ak < bk lp¡e.   \ a 2< ab < b2

A¡V$g¡ S>   a < b  sp¡  a 2< b2

Ap\u EgVy„$ a 2< b2  lp¡e sp¡  a  = b, a  > b  A_¡  a < b  `¥L$u L$C i¼esp ep¡Áe b_i¡?

Å¡  a  = b  sp¡  a 2 = b2,  A_¡ Å¡  a  > b  sp¡  a2 > b2  dm¡ R>¡ `f„sy s¡ Ai¼e R>¡.

\ a < b  R>¡.   A¡V$g¡ L¡$,  a 2< b2  sp¡ a < b.

Al] a  A_¡ b A¡ hpõsrhL$ k„¿ep lp¡hp\u s¡ k„d¡e k„¿ep A\hp L$fZu k„¿ep lp¡hu Å¡CA¡.  

Ap_p¡ D`ep¡N L$fu_¡ L$fZu k„¿epdp„ _p_p-dp¡V$p`Ï„ s`pkuA¡. 

  (i) 6 2 , 5 5      (ii) 8 3 , 192       (iii) 7 2 , 5 3

        36  ´ 2    ? 25  ´ 5  64 ´ 3   ?  192         49  ́  2   ?  25  ́  3

             72
 ?  125                    192

 ?
192                           98   ?  75  

       `f„sy   72  <  125   `f„sy 192   =  192                `f„sy 98    >    75

      \ 6 2    <   5 5             \ 192   =   192          \ 7 2    >    5 3

      \ 8 3    =   192     
   A\hp         A\hp 

  (6 2 )2  (5 5 )2,      (7 2 )2  (5 3 )2,
   72 < 125         98 > 75
   \ 6 2    <    5 5        \ 7 2    >   5 3

Ap Ýep_dp„ fpMuA¡.
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  kÅsue L$fZu `f_u q¾$ep(Operations on like surds)

kÅsue L$fZu `f kfhpmp¡, bpv$bpL$u, NyZpL$pf A_¡ cpNpL$pf_u q¾$ep L$fu iL$pe. 

Dv$p. (1) kpvy$ ê$` Ap`p¡ :  7 3  + 29 3   

DL¡$g :  7 3  + 29 3  = (7 + 29) 3  = 36 3    

Dv$p. (2) kpvy$ ê$` Ap`p¡ :  7 3  - 29 3

DL¡$g :  7 3  - 29 3  = (7 - 29) 3  = -22 3

Dv$p. (3) kpv„y$ ê$` Ap`p¡ :   13 8  + 
1

2
8  - 5 8

DL¡$g :  13 8  + 
1

2
8  - 5 8   = (13 + 1

2
 -5) 8  = ( 26 1 10

2

+ − ) 8  

  = 17

2
8 = 17

2
4 2´  

  = 17

2
 ´ 2 2    =17 2

Dv$p. (4) kpv„y$ ê$` Ap`p¡ :   

DL¡$g :              =  

                =   

                =  (8 + 2 - 5) 5

                =  5 5

Dv$p. (5) L$fZu_p¡ NyZpL$pf L$fp¡: 7  ´ 42

DL¡$g :  7  ´ 42  = 7 42´  = 7 7 6´ ´ =7 6         ( 7 6  A¡ Ak„d¡e k„¿ep R>¡. ) 

Dv$p. (6) L$fZu_p¡ cpNpL$pf L$fp¡ :  125  ¸ 5

DL¡$g :  
125

5
 =

125

5
 = 25  = 5  (5 A¡ k„d¡e k„¿ep R>¡. ) 

Dv$p. (7) 50  ´ 18  = 25 2 9 2´ ´ ´  = 5 2  ´ 3 2  = 15 ´ 2 = 30 

b¡ L$fZu_p¡ NyZpL$pf A\hp cpNpL$pf k„d¡e k„¿ep lp¡e iL¡$. Ap D`f_p Dv$plfZp¡ (6 A_¡ 7)`f\u Ýep_dp„  gp¡.      

    rhQpf L$fuA¡.

9 16 9 16

100 36 100 36

+ +

+ +

   

      

? =
? =
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  L$fZu_y„ k„d¡euL$fZ   (Rationalization of surd)

 Å¡ b¡ L$fZu_p¡ NyZpL$pf k„d¡e k„¿ep Aph¡ sp¡ s¡dp„\u L$p¡C`Z A¡L$ L$fZu buÆ L$fZu_p¡ k„d¡eu L$fZ NyZL$ 

(Rationalizing Factor) L$l¡hpe.      

Dv$p. (1) 2  Ap L$fZu_¡ 2  hX¡$ NyZhpdp„ Aph¡ sp¡  2 2´  = 4  dmi¡. 4  = 2 A¡ k„d¡e k„¿ep R>¡.  

  \ 2  _p¡ k„d¡euL$fZ NyZL$  2  R>¡.    

Dv$p. (2) 2  ´ 8  _p¡ NyZpL$pf L$fp¡.  

  2  ´ 8  = 16  = 4 A¡ k„d¡e k„¿ep R>¡.    

  \ 2  A¡ 8  _p¡ k„d¡euL$fZ_p¡ NyZL$ R>¡.     

 s¡ S> âdpZ¡, 8 2  A¡ L$fZu_p¡ `Z  2  A¡ L$fZu_p¡ k„d¡euL$fZ NyZL$ R>¡. 

 L$pfZ 2  ´ 8 2  =  8 2  ´ 2  = 8 ´ 2 = 16. 

 6 , 16  50  Ap b^p 2  _p„ k„d¡euL$fZ  NyZL$ R>¡ s¡ QL$pkp¡. 

Ap`¡gu L$fZu_p k„d¡euL$fZ NyZL$ A¡L$ _l] A_¡L$ lp¡e R>¡. A¡L$pv$ L$fZu Å¡ Ap`¡gu L$fZu_p¡ k„d¡euL$fZ 
 NyZL$ lp¡e sp¡ s¡_¡ i|Þe¡sf k„d¡e k„¿ep kp\¡ NyZu_¡ Aph_pfu b^u L$fZuAp¡ `Z Ap`¡gu L$fZu_p„ 
 k„d¡euL$fZ NyZL$ S> lp¡e R>¡. 

Dv$p. (3) 27   _p¡ k„d¡euL$fZ NyZL$ gMp¡.  

DL¡$g :  27   =   9 3#  = 3 3   \ 3 3  ´ 3  = 3 ´ 3 = 9 A¡ k„d¡e k„¿ep R>¡. 

 \ 3  A¡  27  L$fZu_p¡ k„d¡euL$fZ NyZL$ R>¡.  

 Ýep_dp„ fpMp¡ L¡$,  27   = 3 3  A¡V$g¡ S>  3 3   ´ 3 3  = 9 ´ 3 = 27. 

 A¡V$g¡ S> 27   A¡ Ap`¡g L$fZu_p¡ 3 3  A¡ `Z k„d¡euL$fZ NyZL$ R>¡.  Ap rkhpe 4 3 , 7 3  A¡hp 

A_¡L$ NyZL$p¡  dmi¡. s¡ b^p `¥L$u 3  A¡ kp¥\u kpv$p ê$`dp„ Ap$hsp k„d¡euL$fZ_p¡ NyZL$ R>¡.    

Dv$p. (4) 1

5

 _p R>¡v$_y„ k„d¡euL$fZ L$fp¡.  

DL¡$g :   
1

5
 = 

1

5
 ´ 5

5
 = 5

5          ....A„i A_¡ R>¡v$_¡  5 hX¡$ NyZsp„ .

Dv$p. (5) 
3

2 7
  _p R>¡v$_y„ k„d¡euL$fZ L$fp¡.  

DL¡$g :   
3

2 7
    = 

3

2 7
 ´ 7

7
   =  

3 7

2 7´  = 
3 7

14
      (Al]  2 7  _¡  7 hX¡$ NyZhy„ `|fsy„ R>¡. )

Ap Ýep_dp„ fpMuA¡.
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R>¡v$p¡_y„ k„d¡euL$fZ L$fhp dpV¡$ k„d¡euL$fZ NyZL$ D`ep¡Nu R>¡.  

           L$p¡C`Z k„¿ep_p„ R>¡v$dp„  k„d¡e k„¿ep lp¡hu kNhX$cey¯ R>¡.  R>¡v$p¡_y„ k„d¡euL$fZ L$fhpdp„ Aph¡ R>¡. 

dlphfpk„N°l  2.3

(1)  _uQ¡_u L$fZu_p¡ Ops S>Zphp¡.   

 (i) 7
3       (ii) 5 12       (iii) 10

4       (iv) 39       (v) 18
3

(2)  _uQ¡_pdp„\u L$C k„¿ep L$fZu R>¡ s¡ S>Zphp¡.   

 (i)  51
3        (ii) 16

4       (iii) 81
5       (iv) 256       (v) 64

3       (vi) 
22

7

(3)  _uQ¡_u Å¡X$udp„\u L$C L$fZu_u Å¡X$u kÅsue A_¡ L$C rhÅsue R>¡ s¡ Ap¡mMp¡.   

 (i) 52 , 5 13   (ii) 68 , 5 3  (iii) 4 18 , 7 2  

 (iv) 19 12 , 6 3  (v) 5 22 , 7 33  (vi) 5 5 , 75

(4)  _uQ¡_u L$fZu_¡ kpvy„$ ê$` Ap`p¡.   

 (i) 27      (ii) 50       (iii) 250       (iv) 112      (v) 168

(5)  _uQ¡_u k„¿ep hÃQ¡ _p_p-dp¡V$p`Ï„ S>Zphp¡. 

 (i) 7 2 , 5 3   (ii) 247 , 274   (iii) 2 7 , 28    

 (iv) 5 5 , 7 2   (v) 4 42 , 9 2  (vi) 5 3 , 9 (vii) 7, 2 5

(6)  kpvy„$ ê$` Ap`p¡. 

 (i) 5 3  + 8 3    (ii) 9 5  -  4 5  + 125

 (iii) 7 48  - 27  - 3    (iv)  7  - 3

5

7  + 2 7   

(7) NyZpL$pf L$fp¡ A_¡ s¡ kpv$p ê$`dp„ gMp¡. 

 (i) 3 12  ´ 18  (ii) 3 12  ´ 7 15

 (iii) 3 8  ´ 5   (iv) 5 8  ´ 2 8  

(8)  cpNpL$pf L$fp¡ A_¡ s¡ kpv$p ê$`dp„ gMp¡. 

 (i) 98  ¸ 2      (ii)     125  ¸ 50     (iii) 54  ¸ 27     (iv) 310  ¸ 5

(9)  R>¡v$_y„ k„d¡euL$fZ L$fp¡. 

 (i) 3

5

     (ii) 1

14
     (iii) 5

7

     (iv) 
6

9 3
     (v) 

11

3

Ap Ýep_dp„ fpMuA¡.
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epv$ L$fuA¡. 

Ap`Z_¡ Mbf R>¡ L¡$, 

 Å¡  a  > 0, b > 0 sp¡ ab a b= × = ab a b= ×

 ( )( )a b a b a b+ − = −2 2 ;   a a( ) =
2

;   a a2 =

 NyZpL$pf L$fp¡. 

Dv$p. (1)  2 ( 8  + 18 )     

             = = × + ×

+=
2 8 2 18

16 36

 

  =    4 + 6

  =    10

    Dv$p. (2) ( 3 - 2 )(2 3 -3 2 )

                  

= −( ) − −( )
= × − × − × + ×

−

+

= × − + ×
= −

3 2 3 3 2 2 2 3 3 2

3 2 3 3 3 2 2 2 3 2 3 2

2 6 2 6

6 6

3 3 3 2

5 66

612 5= −

=
=
=
=
=

ÅZu gCA¡. 

  hN}e L$fZu_y„ qÜ`v$u ê$`  (Binomial quadratic surd) 

 y  5  + 3 ; 3

4

+ 5  A¡ hN® L$fZu_y„ qÜ`v$ ê$` R>¡, s¡d S>   5  - 3 ;    3

4

- 5  A¡    

`Z L$fZu_y„ qÜ`v$ ê$` R>¡.   

 _uQ¡_p NyZpL$pf_p¡ Aæepk L$fp¡.  

 y  ( a  + b ) ( a  - b ) = ( a )2 - ( b )2 = a -b 

 y  ( 5  + 3 )( 5  - 3 ) = ( 5 )2 -( 3 )2 = 5 - 3 = 2

 y  ( 3 + 7 )( 3 - 7 ) = ( 3 )2 - ( 7 )2 = 3 - 7 = -4

 y  (
3

2
+ 5 )(

3

2
- 5 ) = (

3

2
)2 - ( 5 )2 =

9

4
 - 5 =

9 20

4

-
 = -

11

4

  ( 5  + 3 ) A_¡ ( 5  - 3 ) Ap qÜ`v$ L$fZu_u Å¡X$u_p¡ NyZpL$pf k„d¡e k„¿ep R>¡. 

 Aphu qÜ`v$u L$fZu_u Å¡X$u_¡ A_ybÝ^  Å¡X$u L$l¡hpe.  

 qÜ`v$u L$fZu A_¡ s¡_u A_ybÝ^ Å¡X$u Ap bÞ_¡ k„¿ep A¡L$d¡L$_p k„d¡euL$fZ NyZL$ lp¡e R>¡. 

 5 - 3  A\hp  3 - 5  Ap bÞ_¡ qÜ`v$ L$fZu A¡ 5  + 3   Ap qÜ`v$ L$fZu_u A_ybÝ^ 

 Å¡X$u R>¡.  
 s¡d S> 7 + 3  _u A_ybÝ^ Å¡X$u 7 - 3  R>¡. 

=

y

y

y

y

y

DL¡$g : DL¡$g :
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qÜ`v$ L$fZu_u A_ybÝ^ Å¡X$u_p `v$p¡_p¡ NyZpL$pf l„d¡ip„ k„d¡e k„¿ep Aph¡ R>¡. 

ÅZu gCA¡. 

  R>¡v$p¡_y„ k„d¡euL$fZ  (Rationalization of the denominator)

   A_ybÝ^ qÜ`v$u L$fZu_p¡ NyZpL$pf k„d¡e lp¡e R>¡. Ap NyZ^d®_p¡ D`ep¡N L$fu_¡ R>¡v$ qÜ`v$ L$fZu lp¡e  s¡hu 

k„¿ep_p R>¡v$p¡_y„ k„d¡euL$fZ L$fhpdp„ Aph¡ R>¡. 

Dv$p.(1)   
1

5   3 −  Ap k„¿ep_p R>¡v$p¡_y„ k„d¡euL$fZ L$fp¡. 

DL¡$g :  5  - 3Ap qÜ`v$ L$fZu_u A_ybÝ^ Å¡X$u 5  + 3   R>¡. 

  
1

5   3 −   = 
1

5   3 −  
´

 +  

 +  

 +  

 ( ) -( )

 +   +  

2 2

5 3

5 3

5 3

5 3

5 3

5 3

5 3

2
= =

−
=

Dv$p. (2) 
 

 3 +  

8

2 5
   Ap k„¿ep_p R>¡v$_y„ k„d¡euL$fZ L$fp¡.   

DL¡$g :   3 +2 5  Ap qÜ`v$ L$fZu_u A_ybÝ^ Å¡X$u  3   2 5-  R>¡. 

   

 3 +  

8

2 5

=  

 3 +  

8

2 5

 ´  3 -

 3 -

2 5

2 5

        = 
8 3   

 3   
2 2

2 5

2 5

−

−  

( )
( ) ( )

  

            = 8 3  - 8

 9  - 

´
´
2 5

2 5

 = 24 2 5

18 5

 - 8

  - 

 = 24 2 5

13

 - 8

 

dlphfpk„N°l  2.4

(1)  NyZpL$pf L$fp¡. 

 (i)  3 ( 7  - 3 )  (ii) ( 5  - 7 ) 2    (iii) (3 2 - 3 )(4 3 - 2 ) 

(2) _uQ¡_u k„¿ep_p R>¡v$_y„ k„d¡euL$fZ L$fp¡. 

 (i)  
1

7 2 +
   (ii) 3

5 3 2 2 -
 (iii) 

4

7 3 +4
  (iv) 5 3

5 3

-
 +

Ap Ýep_dp„ fpMuA¡.

-
-

-
-

-

-
-

-



33

ÅZu gCA¡. 

   L¡$hgd|ëe - r_f`¡n d|ëe (Absolute value)

 x A¡ hpõsrhL$ k„¿ep lp¡e sp¡ x _y„ L¡$hgd|ëe (Absolute Value) A\hp k„¿epf¡Mp ̀ f i|Þe\u s¡_y„ A„sf 

½x½A¡d  gMpe R>¡.   ½x½ _y„ hp„Q_ x _y„ L¡$hgd|ëe A\hp x _y„ r_f`¡n d|ëe A¡d \pe R>¡.    

 L¡$hgd|ëe_u ìep¿ep _uQ¡ âdpZ¡ L$fhpdp„ Aph¡ R>¡.     

   

 

Å¡  x > 0 sp¡ ½x½ = x Å¡  x ^_ lp¡e sp¡  x _y„ L¡$hgd|ëe x lp¡e R>¡. 

Å¡  x = 0 sp¡ ½x½ = 0 Å¡  x i|Þe lp¡e sp¡ x _y„ L¡$hgd|ëe i|Þe S> lp¡e R>¡.                 

Å¡  x < 0 sp¡ ½x½ = -x Å¡  x F>Z lp¡e sp¡  x _y„ L¡$hgd|ëe x _u rhfyÝ^ k„¿ep S>¡V$gy„ lp¡e R>¡.  

Dv$p. (1) ½3½ = 3   ½-3½ = -(-3) = 3   ½0½ = 0

  L$p¡C`Z hpõsrhL$ k„¿ep_y„ L¡$hgd|ëe F>Z _ lp¡e. 

Dv$p. (2)  _uQ¡_u qL„$ds ip¡^p¡. 

  (i) ½9-5½= ½4½ = 4  (ii) ½8-13½= ½-5½= 5  

  (iii) ½8½-½-3½= 5   (iv) ½8½´½4½= 8 ´ 4 = 32

Dv$p. (3)  R>p¡X$p¡ ½x-5½= 2 

DL¡$g :  ½x-5½= 2  \ x - 5 = +2 A\hp  x - 5 = -2

   \ x = 2 + 5 A\hp  x = -2+5

   \   x = 7  A\hp x = 3

  
dlphfpk„N°l  2.5

(1) qL„$ds ip¡^p¡. 

 i) ½15 - 2½           (ii)  ½4 - 9½           (iii) ½7½´½-4½

(2) R>p¡X$p¡. 

 (i) ½3x-5½= 1     (ii) ½7-2x½= 5     (iii) ½
8

2

- x
½= 5     (iv) ½5+

x
4 ½= 5
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-

3

4
2 512

-119 2

-9 -5.........

3 11 5 7

-3 2

3

2 34 6

465
5  ´3 5  ´

¸ 3

31

+3

+10 6

´2

´ 2

¸5

¯

  8  ´

k„L$uZ® âï_k„N°l 2

L©$rs (I) :  bpSy>_p L$pX®$`f L¡$V$gu hpõsrhL$ k„¿ep 
Ap`¡gu R>¡. s¡_p¡ D`ep¡N L$fu_¡ kfhpmp¡, bpv$bpL$u, 
NyZpL$pf  A_¡ cpNpL$pf_p b¡-b¡ Dv$plfZ s¥epf 
L$fu DL¡$gp¡.    

  L©$rs (II) :         iê$Aps

(1) _uQ¡_p âñdp„ Ap`¡gp rhL$ë`p¡dp„\u ep¡Áe DÑf v$ip®hsp¡ rhL$ë` `k„v$ L$fp¡.     

 (i)  _uQ¡_pdp„\u Ak„d¡e k„¿ep L$C?  

  (A) 
16

25
 (B) 5  (C) 

3

9
 (D) 196

 (ii)  _uQ¡_pdp„\u Ak„d¡e k„¿ep L$C?   

  (A) 0.17 (B) 1 .513  (C) .0 2746  (D) 0.101001000.....

 (iii)  _uQ¡_pdp„\u L$C k„¿ep_y„ v$ip„iê$` AM„X$ Aphs} R>¡? 

  (A) 
2

5
 (B) 

3

16
 (C) 

3

11
 (D) 

137

25

 (iv)  k„¿epf¡Mp `f_p v$f¡L$ tbvy$ _uQ¡_p `¥L$u L$C k„¿epAp¡ v$ip®h¡ R>¡?   

  (A) âpL©$rsL$ k„¿ep   (B) Ak„d¡e k„¿ep  (C) k„d¡e k„¿ep (D) hpõsrhL$ k„¿ep.

 (v)  0.4 Ap k„¿ep_y„ k„d¡e ê$` (
p
q  ê$`) L$ey„?

  (A) 
4

9
 (B) 

40

9
 (C) 

3 6

9

.

 (D) 
36

9
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 (vi) Å¡  n A¡ `|Z® hN® k„¿ep _ lp¡e sp¡ n A¡ _uQ¡_pdp„\u L$C k„¿ep R>¡?   

  (A) âpL©$rsL$ k„¿ep   (B) k„d¡e k„¿ep  

  (C) Ak„d¡e k„¿ep    (D) A, B, C Ap ÓZ¡ `ep®e Aphu iL¡$. 

 (vii) _uQ¡_pdp„\u L$C k„¿ep L$fZu _\u? 

  (A) 7  (B) 17
3  (C) 64

3  (D) 193

 (viii) 5
3  Ap L$fZu_p¡ Ops L¡$V$gp¡? 

  (A) 3  (B) 2  (C) 6  (D) 5

 (ix) 2 5 + 3  Ap qÜ`v$ L$fZu_u A_ybÝ^ Å¡X$u L$C?   

  (A) -2 5 + 3      (B) -2 5 - 3      (C) 2 3 - 5       (D) 3  + 2 5

 (x) ½12 - (13+7) ´ 4½ _u qL„$ds L¡$V$gu?    

  (A) -68  (B) 68 (C) -32 (D) 32. 

(2)  _uQ¡_u k„¿ep_¡ 
p
q  ê$`dp„ gMp¡.   

 (i) 0.555 (ii) 29.568  (iii) 9.315 315 .....   (iv) 357.417417..... (v)30. 219

(3)  _uQ¡_u k„¿ep v$ip„i ê$`dp„ gMp¡. 

 (i) -5

7

 (ii) 9

11
 (iii)  5  (iv) 121

13

 (v) 29

8

(4)  5 + 7  Ap k„¿ep Ak„d¡e R>¡ s¡ kprbs L$fp¡.  

(5)  _uQ¡_u L$fZu kpv$p ê$`dp„ gMp¡.   

 (i) 3

4
8   (ii) -

5

9
45

(6)  _uQ¡_u L$fZu_p¡ kp¥\u kpv$p ê$`dp„ lp¡e s¡hp¡ k„d¡euL$fZ NyZL$ gMp¡. 

 (i) 32   (ii) 50   (iii) 27  (iv) 3

5
10  (v) 3 72  (vi) 4 11

(7)  kpvy„$ ê$` Ap`p¡. 

 (i) 4

7
147

3

8
192

1

5
75+ -  (ii) 5 3 2 27

1

3

+ +   (iii) 216 5 6 294
3

6

- -+

 (iv) 4 12 75 7 48- -   (v*) 2 48 75
1

3

- -

(8)  R>¡v$_y„ k„d¡euL$fZ L$fp¡.  

 (i)
1

5
      (ii) 

2

3 7
  (iii) 

1

3 2-
       (iv)

1

3 5 2 2+
      (v) 12

4 3 2-

���
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 p3 - 
2

1 p2 + p ;  m2  + 2n3 -  3 m5; 6 Ap âÐe¡L$ b¥rS>L$ fpiu R>¡.

rinL$ : rhÛp\} rdÓp¡, p3 - 
2

1 p2 + p , m2 + 2n3 - 3 m5, 6 _p v$f¡L$ fpiu_p A¡¡L$ `R>u A¡L$

`v$ gp¡. A_¡ s¡ `v$p¡_p Qg_p Opsp„L$ S>Zphp¡.  

dp^yfu : p3 - 
2

1 p2 + p  Ap fpiu_p `v$p¡_p Qg_p Opsp„L$ A_y¾$d¡ 3, 2, 1 R>¡.

rhh¡L$ : kf, m2 + 2n3 - 3 m5 Ap fpiu_p `v$p¡_p Qg_p¡ Opsp„L$ A_y¾$d¡ 2, 3, 5 R>¡. 

fp¡lus : kf, 6 Ap fpiudp„ Qg S> _\u. Al]  6 = 6 ´ 1 = 6 ´ x0  A¡d gMu iL$pe A¡V$g¡ 6

Ap b¥rS>L$ fpiudp„ Qg_p¡ Opsp„L$ 0  R>¡. 

rinL$ : A¡V$g¡ D`f_u kh® fpiudp„ Qg_p¡ Opsp„L$ ^_`|Zp¯L$ A\hp i|Þe A¡V$g¡ L¡$ `|Z® k„¿ep R>¡. 

 S>¡ b¥rS>L$ fpiudp„ Qg_p¡ Opsp„L$ `|Z® k„¿ep lp¡e R>¡. s¡ fpiu_¡ bly`v$u 
(polynomial) A¡d L$l¡ R>¡. 6 A¡ `Z  blz`v$u R>¡. 6, - 7,  

2

1 , 0, 3  hN¡f¡ AQm 
k„¿ep_¡ AQm blz`v$u ([õ\f blz`v$u-Constant polynomial) L$l¡ R>¡. 

y  + 5 A_¡ 1
y
- 3 A¡  blz`v$u R>¡ L¡$?

kpfp  : kf, y  + 5 A¡ blz`v$u _\u. L$pfZ L¡$  y  + 5 = y 2
1  + 5, Apdp„ y _p¡ Opsp„L$ 

2

1

R>¡ S>¡ sp¡ `|Z® k„¿ep _\u. 

Åµ_ : kf, y
1 - 3  A¡ `Z blz`v$u _\u. L$pfZ L¡$  y

1 - 3 = y-1 - 3, Apdp„ y _p¡ Opsp„L$

- 1 R>¡ S>¡ `|Z® k„¿ep _\u.

rinL$ :  blz`v$u _ lp¡e s¡hu L$p¡C`Z `p„Q b¥rS>L$ fpiu gMu_¡ s¡ blz`v$u ip dpV¡$ _\u s¡_y„  õ`ô$uL$fZ 
gMp¡.   
_uQ¡_p b¡ âñp¡_p DÑfp¡ Sy>v$p Sy>v$p Dv$plfZp¡ gC_¡ s¡_p `f QQp® L$fu_¡ ip¡^p¡. 
y âÐe¡L$ b¥rS>L$ fpiu A¡ blz`v$u lp¡e R>¡?
y âÐe¡L$ blz`v$u A¡ b¥rS>L$ fpiu lp¡e R>¡?

3 blz`v$u

• blz`v$u_u Ap¡mM • blz`v$u_u `f_u q¾$ep • blz`v$u_u Ops

• k„ïg¡jL$ cpNpL$pf • blz`v$u_u qL„$ds • i¡j rkÝ^p„s

Qpgp¡ iuMuA¡.

Qpgp¡, QQp® L$fuA¡.
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A¡L$ Qg_u blz`v$u s¡_p Qg dyS>b p(x), q(m), r(y) Ap âL$pf¡ v$ip®hpe R>¡.

v$p.s.  p(x) = x3 + 2x2 + 5x - 3,   q(m) = m2 + 1

2
m - 7,   r(y) = y2 + 5

ÅZu gCA¡. 

 A¡L$ Qghpmu blz`v$u_p¡ Ops  (Degree of a polynomial in one variable)

rinL$ :  2x7 - 5x + 9 Ap blz`v$udp„ Qg_p¡ kp¥\u dp¡V$p¡ Opsp„L$ L$ep¡ R>¡?

rS>Å : kf, kp¥\u dp¡V$p¡ Opsp„L$ 7 R>¡. 

rinL$ : A¡L$ Qghpmu blz`v$udp„ Qg_p„ kp¥\u dp¡V$p Opsp„L$_¡ s¡ blz`v$u_p¡ Ops L$l¡hpe. 

 L$lp¡ Å¡CA¡, D`f_u blz`v$u_p¡ Ops L¡$V$gp¡?

Aip¡L$ : kf, 2x7 - 5x + 9 Ap blz`v$u_p¡ Ops 7 R>¡.

rinL$ : "10' Ap blz`v$u_p¡ Ops L¡$V$gp¡? 

fp^p : 10 = 10 ´ 1 = 10 ´ x0 A¡V$g¡ blz`v$u "10' _p¡ Ops 0 R>¡. 

rinL$ : blz`v$u 10 âdpZ¡ Aphu L$p¡C`Z i|Þe¡sf [õ\f (AQm) blz`v$u_p¡ Ops 0 lp¡e R>¡.  
 i|Þe blz`v$u_p¡ Ops r_ròs L$fu iL$psp¡ _\u. 

  A¡L$ L$fsp„ h^pf¡ Qghpmu blz`v$u_p¡ Ops 

 Ap`¡gu blz`v$u_p v$f¡L$ `v$p¡dp„ lp¡e s¡V$gp„ b^p„ Qg_p„ Opsp„L$_p¡ S>¡ kfhpmp¡ kp¥\u h^pf¡ lp¡e R>¡. s¡      

kfhpmp_¡ s¡  blz`v$u_p¡ Ops L$l¡hpe R>¡.  

Dv$p. 3m3n6 + 7m2n3 - mn A¡ b¡ Qghpmu blz`v$u R>¡. Ap blz`v$u_p¡ Ops 9 R>¡. 
 (Al] Opsp„L$p¡_p¡ kfhpmp¡ 3 + 6 = 9, 2 + 3 = 5, 1 + 1 = 2) R>¡.

 2x , 5 x4 + x , m2 - 3m 1

2
y2  - 2y + 5, x3 - 3  x2 + 5x

âÐe¡L$ blz`v$udp„ A¡L$ S> `v$  âÐe¡L$ blz`v$udp„ b¡ `v$p¡  âÐe¡L$ blz`v$udp„ ÓZ `v$p¡  

A¡L$`v$u qÜ`v$u rÓ`v$u 

blz`v$u_p âL$pf (`v$p¡_u k„¿ep `f\u) 
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  L©$rs I : Qg x A_¡ Ops 5 lp¡e s¡hu A¡L$`v$u, qÜ`v$u A_¡ rÓ`v$u âÐe¡L$_y„ A¡L$ Dv$plfZ gMp¡.         

 A¡L$`v$u         qÜ`v$u      rÓ`v$u  

 L©$rs II : 5 Ops lp¡e s¡hp b¡ Qghpmu A¡L$ qÜ`v$u_y„ Dv$plfZ s¥epf L$fp¡.    

blz`v$u_p âL$pf (Ops `f\u) 

A¡L$ Qghpmu blz`v$u

 3x - 1, 7y   2y2 + y + 1, - 3x2        x3 + x2 + 2x + 3  , m  - m3 

    Ops  1           Ops  2           Ops  3  

    f¡rML$ blz`v$u           hN® blz`v$u       O_ blz`v$u

 kpdpÞeê$`    kpdpÞeê$`   kpdpÞeê$` 
 ax + b  ax2 + bx + c  ax3 + bx2 + cx + d
 Al] a A_¡ b klNyZL$   Al] a, b, c klNyZL$ Al] a, b, c, d klNyZL$
 A_¡ a ¹ 0   A_¡ a ¹ 0  A_¡ a ¹ 0 

blz`v$u :  anx
n + an-1x

n - 1 + ... + a2x
2 + a1x + a0 A¡  x _p Qghpmu A_¡ Ops n lp¡e s¡hu 

blz`v$u R>¡.  

  Al] an, an-1, ....., a2, a1, a0 A¡ klNyZL$ R>¡ A_¡ lp¡e an ¹ 0 ..

blz`v$u_y„ âdpZê$`, klNyZL$ ê$` A_¡ Opsp„L$ ê$`  
(Standard form, co-efficient form and index form of a  polynomial)

  p(x) = x - 3x2 + 5 + x4 A¡ blz`v$u x _p Opsp„L$_p Dsfsp ¾$ddp„ Np¡W$hu_¡ x4 - 3x2 + x 

+ 5 A¡d gMu iL$pe. Ap_¡ blz`v$u_y„ âdpZê$` L$l¡ R>¡. Ap blz`v$udp„ x _p ÓZ Ops_y„ `v$   _\u. A¡V$g¡ 

S> s¡  0x3 R>¡ A¡d kdÆ iL$pe. Ap `v$ gC p(x) blz`v$u x4 + 0x3 - 3x2 + x + 5 A¡ fus¡ `Z 

gMu iL$pe Ap âL$pf¡  Opsp„L$_p Dsfsp ¾$d¡ gM¡gu blz`v$u_¡ Opsp„L$ ê$` blz`v$u L$l¡hpe R>¡.   

A¡L$ Qghpmu blz`v$u

 3x - 1, 7y   2y2 + y + 1, - 3x2        x3 + x2 + 2x + 3  , m  - m3 

    Ops  1           Ops  2           Ops  3  

    f¡rML$ blz`v$u           hN® blz`v$u       O_ blz`v$u

 kpdpÞeê$`    kpdpÞeê$`   kpdpÞeê$` 
 ax + b  ax2 + bx + c  ax3 + bx2 + cx + d
 Al] a A_¡ b klNyZL$   Al] a, b, c klNyZL$ Al] a, b, c, d klNyZL$
 A_¡ a ¹ 0   A_¡ a ¹ 0  A_¡ a ¹ 0 
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 L¡$V$guL$ hMs blz`v$u_p Opsp„L$ ê$`dp„ v$¡$Mpsy„ _ lp¡e s¡ `v$ AÝeplpf R>¡ A¡d dp_u_¡ a¼s klNyZL$_¡ 
¾$d\u gMphpdp„ Aph¡ R>¡. v$p.s.  x3 - 3x2 + 0x - 8 Ap blz`v$udp„ (1, -3, 0, -8) A¡d gMu 
iL$pe. Ap ê$`_¡ blz`v$u_y„ klNyZL$$ ê$` L$l¡hpe. 

 (4, 0, -5, 0, 1) Ap blz`v$u dpV¡$ y Qg_p¡ D`ep¡N L$fsp„ 4y4 + 0y3 - 5y2 + 0y + 1 A¡d 

Opsp„L$ ê$`dp„ A_¡ 4y4 - 5y2 + 1 âdpZ ê$`dp„ gMu iL$pe R>¡. 

Dv$p.  p(m) = 3m5 - 7m + 5m3 + 2

blz`v$u_¡ âdpZ ê$`dp„ gMp¡. 3m5 + 5m3 - 7m + 2

blz`v$udp„ _ lp¡e s¡hp `v$_p¡ i|Þe klNyZL$ gC 
kdprhô$ L$fp¡.  s¡ Opsp„L$ ê$`dp„ gMp¡.

3m5 + 0m4 + 5m3  + 0m2 - 7m + 2

Ap`¡gu blz`v$u_¡ klNyZL$ ê$`dp„ gMp¡. (3, 0, 5, 0, - 7, 2)

blz`v$u_p¡ Ops gMp¡. 5

Dv$p. (1)  x3 + 3x - 5 blz`v$u_¡ klNyZL$ ê$`dp„ gMp¡. 

DL¡$g :   x3 + 3x - 5 = x3 + 0x2  + 3x - 5

   \  Ap`¡gu blz`v$u_p klNyZL$ ê$`  (1, 0, 3, - 5)

Dv$p. (2)  (2, - 1, 0, 5, 6) Ap klNyZL$ ê$`_¡ blz`v$u_¡ âdpZ ê$`dp„ gMp¡.   

DL¡$g :   blz`v$u_y„ klNyZL$ ê$`   (2, - 1, 0, 5, 6)   

   \ Opsp„L$  ê$`dp„_u blz`v$u  = 2x4 - x3 + 0x2  + 5x + 6

     A¡V$g¡ S>  âdpZ ê$`dp„_u blz`v$u = 2x4 - x3 + 5x + 6

dlphfpk„N°l  3.1

1. _uQ¡_u fpiu blz`v$u R>¡ L¡$ s¡ gMp¡, õ`ô$uL$fZ gMp¡.   

 (i) y + 
1
y

   (ii) 2 - 5 x   (iii) x2 + 7x + 9  

 (iv) 2m-2 + 7m - 5 (v) 10 

2. _uQ¡_u  âÐe¡L$ blz`v$udp„ m3 _p¡ klNyZL$ gMp¡.   

 (i) m3      (ii)   -3

2
+ m - 3 m3        (iii)  -2

3
m3 - 5m2 + 7m - 1

3. _uQ¡_u dprlsu `f\u x Qg_p¡ D`ep¡N L$fu âÐe¡L$_u A¡L$ blz`v$u gMp¡. 

 (i) Ops 7 lp¡e s¡hu A¡L$`v$u (ii) Ops 35 lp¡e s¡hu qÜ`v$u (iii) Ops 8 lp¡e s¡hu rÓ`v$u
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4. _uQ¡_u âÐe¡L$ blz`v$u_p¡ Ops gMp¡.   

 (i) 5  (ii) x°  (iii) x2  (iv) 2 m10 - 7  (v) 2p - 7

 (vi)  7y - y3 + y5   (vii) xyz + xy - z (viii) m3n7 - 3m5n + mn  
5. _uQ¡_u blz`v$u_y„ f¡rML$, hN® A_¡ O_ blz`v$u Ap âL$pf¡ hN}L$fZ L$fp¡.   

 (i) 2x2 + 3x + 1  (ii) 5p      (iii) 2  y - 1

2
        

 (iv) m3 + 7m2 + 5

2
m - 7  (v) a2  (vi) 3r3   

6. _uQ¡_u blz`v$u_¡ âdpZ$ ê$`dp„ gMp¡.   

 (i) m3 + 3 + 5m  (ii) - 7y + y5 + 3y3 - 1

2
 + 2y4  - y2 

7. _uQ¡_u blz`v$u_¡ klNyZL$ ê$`dp„ gMp¡.   

 (i) x3 - 2       (ii) 5y  (iii) 2m4 - 3m2 + 7  (iv) -
2

3

8. _uQ¡_u klNyZL$  ê$`dp„_u blz`v$u_¡ x Qg_p¡ D`ep¡N L$fu_¡ âdpZ ê$`dp„ gMp¡.   

 (i) (1, 2, 3)       (ii) (5, 0, 0, 0, - 1)  (iii) (- 2, 2, - 2, 2)

9. _uQ¡_u L¡$V$guL$ blz`v$u Ap`u R>¡. s¡ blz`v$u_¡ Ap`¡g Qp¡L$W$pdp„ ep¡Áe W¡$L$pZ¡ gMp¡. 

hN® blz`v$u
.............................

O_ blz`v$u
.............................

f¡rML$ blz`v$u
.............................

     x + 7,
       x2,
x3 + x2 + x + 5, 
2x2 + 5x + 10,
  x3+ 9,
 3x2 + 5x

qÜ`v$u
.............................

rÓ`v$u
.............................

A¡L$`v$u
.............................

 
epv$ L$fuA¡. 

              
(1) b¡ kê$` b¥rS>L$ `v$p¡_p kfhpmp A\hp bpv$bpL$u L$fhp A¡V$g¡ S> L¡$, s¡_p klNyZL$p¡_p kfhpmp     

A\hp bpv$bpL$u  L$fhp. S>¡d L¡$,    5m3 - 7m3 =  (5 - 7)m3  = -2m3

(2) b¡ b¥rS>L$ `v$p¡_p NyZpL$pf A\hp cpNpL$pf L$fhp A¡V$g¡ L¡$ s¡_p klNyZL$p¡_p„ NyZpL$pf A\hp        
cpNpL$pf L$fhp. Al] `Z> Opsp„L$_p„ r_edp¡_p¡ S> D`ep¡N \pe R>¡. 

 S>¡d L¡$,  -4y3 ´ 2y2z  = -8y5z ; 12a2b ¸ 3ab2  = b
a4
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ÅZu gCA¡. 

 blz`v$u `f_u q¾$ep

   blz`v$u_p kfhpmp, bpv$bpL$u, NyZpL$pf A_¡ cpNpL$pf Ap q¾$epAp¡ b¥rS>L$ fpri `f_u q¾$ep âdpZ¡ S> 

 L$fu iL$pe R>¡. 

Dv$p. (1) 7a2 + 5a + 6 dp„\u 5a2 - 2a bpv$ L$fp¡.

DL¡$g : (7a2 + 5a + 6) - (5a2 - 2a)

= 7a2 + 5a + 6 - 5a2 + 2a   

= 7a2 - 5a2 + 5a + 2a + 6  (kfMp `v$p¡_¡ A¡L$ kp\¡ Np¡W$hsp„)

= 2a2 + 7a + 6

Dv$p. (2) - 2a ´ 5a2 = -10a3

Dv$p. (3) (m2 - 5) ´ (m3 + 2m - 2) = ?

DL¡$g : (m2 - 5) ´ (m3 + 2m - 2)

 = m2 (m3 + 2m - 2) - 5 (m3 + 2m - 2)  

 = m5 + 2m3 - 2m2 - 5m3 - 10m + 10   

 = m5 + 2m3 - 5m3 - 2m2 - 10m + 10    (kfMp `v$p¡_¡ A¡L$ kp\¡ Np¡W$hsp„)

 = m5 - 3m3 - 2m2 - 10m + 10  

Al] NyZpL$pf_p¡ Ops 5 R>¡ A¡ Ýep_dp„ fpMp¡.  

Dv$p. (4) 3m2n + 5mn2 - 7mn A_¡  2m2n - mn2 + mn _p¡ kfhpmp¡ L$fp¡.

DL¡$g : (3m2n + 5mn2 - 7mn) + (2m2n - mn2 + mn)

= 3m2n + 5mn2 - 7mn + 2m2n - mn2 + mn   

= 3m2n + 2m2n + 5mn2 - mn2 - 7mn + mn    (kfMp `v$p¡_¡ A¡L$ kp\¡ Np¡W$hsp„)

= 5m2n + 4mn2  - 6mn  (kfMp `v$p¡_¡ kfhpmp¡ L$fsp„)

(`l¡gu blz`v$u_p âÐe¡L$ `v$_¡ buÆ 

blz`v$u kp\¡ NyZsp„) 
}
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rhQpf L$fuA¡.
 

	 A¡L$ blz`v$u_p¡ Ops 3 A_¡ buÆ blz`v$u_p¡ Ops 5 lp¡e sp¡ blz`v$u_p NyZpL$pf_p¡ Ops L¡$V$gp¡ li¡ ? 

 NyÎe A_¡ NyZL$ blz`v$u_p¡ Ops A_¡ s¡_p NyZpL$pf_p„ Ops hÃQ¡ ip¡ k„b„^ lp¡e R>¡ ?       

Dv$p. (5) (2 + 2x2) ¸ (x + 2) _p¡ cpNpL$pf L$fp¡ A_¡  cpÄe = cpS>L$ ´ cpNam + i¡j  

    _p õhê$`dp„ DÑf gMp¡. 

DL¡$g :   â\d p(x) = 2 + 2x2  A¡ cpÄe blz`v$u_¡ âdpZ ê$`dp„ gMsp„. 

    \  2 + 2x2  = 2x2 + 0x + 2  

 fus  I : 

 fus  II : cpNpL$pf_u f¡rML$ `Ý^rs  

  (2x2 + 2) ¸ (x + 2) _p¡ cpNpL$pf L$fp¡.   

  2x2  `v$ d¡mhhp dpV¡$ (x + 2)  _¡ 2x _¡ hX¡$ NyZu_¡ 4x bpv$ L$fsp„ 

  2x(x+2) - 4x = 2x2 

  \  cpÄe = 2x2  + 2 = 2x(x+2) - 4x + 2   ...(I)

   lh¡ -4x A¡ `v$ d¡mhhp dpV¡$ (x+2) _¡ -4 NyZu_¡ 8 Dd¡fsp„,   

  -4 (x+2) + 8 = -4x   

  \ (2x2 + 2) = 2x(x+2) - 4(x+2) + 8 + 2      ...(I) `f\u

  \ (2x2 + 2) = (x + 2) (2x - 4) + 10

   cpÄe     = cpS>L$  ´ cpNam  +  i¡j

  2x - 4 
x + 2) 2x2  + 0x + 2
  - 2x2  + 4x 
    -   -

   - 4x + 2
  -  - 4x - 8
   +  +

       10

 cpÄe = cpS>L$ ´ cpNam + i¡j

2 + 2x2  = (x + 2)  ´ (2x - 4) + 10

q(x), cpS>L = (x + 2)  

s(x), cpNam  = 2x - 4 A_¡ r(x), i¡j= 10      

\ p(x) = q(x) ´ s(x) + r(x).
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Ap Ýep_dp„ fpMuA¡.

ey[¼gX$_p¡ cpNpL$pf rkÝ^p„s

 Å¡  s(x) A_¡  p(x) Ap b¡ blz`v$u lp¡e A_¡  s(x) _p¡ Ops p(x) _p Ops S>¡V$gp¡ L¡$ s¡_p L$fsp 

h^pf¡ lp¡e, s¡dS>  s(x) _¡ p(x) hX¡$ cpNsp Aphsp¡  cpNpL$pf q(x) lp¡e sp¡   

s(x) = p(x) ´ q(x) + r(x). Al] r(x) _p¡ Ops  p(x) _p Ops L$fsp Ap¡R>p¡ lp¡e R>¡.  

dlphfpk„N°l  3.2
(1) Ap`¡g Anf hp`fu_¡ DÑf gMp¡.   

 (i)    _„v$_`yf Npddp„ a TpX$ R>¡. TpX$_u k„¿ep v$f hj£ b \u h^¡ R>¡. sp¡ x hj® `R>u s¡ Npddp„ 
L¡$V$gp TpX$  li¡ ? 

 (ii)  L$hpes dpV¡$ A¡L$ lfp¡mdp„ y R>p¡L$fp lp¡e s¡hu x lfp¡m L$fu sp¡ L$hpes dpV¡$ Ly$g L¡$V$gp R>p¡L$fpAp¡ 
 lpS>f lsp ? 

 (iii)  A¡L$ qÜA„L$u k„¿ep_p A¡L$d A_¡ v$iL$ õ\p__p A„L$ A_y¾$d¡ m A_¡ n R>¡ sp¡ s¡ qÜA„L$u k„¿ep 
 v$ip®hsu blz`v$u L$C?   

(2) _uQ¡_u blz`v$u_p¡ kfhpmp¡ L$fp¡.   

 (i)   x3 - 2x2  - 9 ; 5x3 + 2x  + 9 
 (ii)   - 7m4  + 5m3 + 2  ; 5m4 - 3m3  + 2m2 + 3m - 6
 (iii)  2y2  + 7y + 5 ; 3y + 9 ; 3y2 - 4y  - 3

(3) `l¡gu blz`v$udp„\u buÆ blz`v$u bpv$ L$fp¡.   

 (i)    x2 - 9x  + 3  ; - 19x  + 3   + 7x2  
 (ii)  2ab2  + 3a2b  - 4ab  ; 3ab - 8ab2 + 2a2b

(4) _uQ¡_u blz`v$u_p¡ NyZpL$pf L$fp¡.     

 (i)    2x ;  x2- 2x -1      (ii)   x5-1 ; x3+2x2 +2       (iii)   2y +1; y2- 2y3 + 3y
(5) `l¡gu blz`v$u_¡ buÆ blz`v$u hX¡$ cpNp¡. A_¡ DÑf ‘cpÄe = cpS>L$ ´ cpNam + i¡j’ _p ê$`dp„ 

 gMp¡.   
 (i)    x3- 64; x - 4 (ii)  5x5 + 4x4-3x3 + 2x2 + 2; x2 - x
(6*) _uQ¡_u dprlsu `v$phgu_p ê$`dp„ gMp¡. `v$phgu_¡ kpvy„$ ê$` Ap`p¡. 

  A¡L$ g„bQp¡fkpL$pf M¡sf_u  g„bpC (2a2 + 3b2)duV$f A_¡ `lp¡mpC (a2 + b2)duV$f R>¡.

  M¡X|$s¡ M¡sfdp„ (a2 - b2)duV$f bpSy>hpmu Qp¡fkpL©$rs S>Áep `f  Of bp„Ýey„, sp¡ bpL$u_u S>Áep_y„ 

  n¡Óam L¡$V$gy„? 
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 L©$rs : _uQ¡_p¡ aL$fp¡ hp„Qp¡ s¡ `f\u Ap`¡gp Qp¡L$W$pdp„ ep¡Áe fpri gMp¡ A_¡ QQp® L$fp¡.  

 rifmk Npddp„ M¡su L$fsp Np¡thv$_y„ 5 A¡L$f_y„ M¡sf R>¡. s¡_p Ofdp„ s¡_u `Ð_u, 2 bpmL$p¡ A_¡ s¡_p 

 h©Ùdpsp R>¡. s¡Z¡ M¡su dpV¡$ b¸„L$dp„\u A¡L$ hfk dpV¡$ v$.h.v$.k¡. 10 _p v$f¡ khp gpM ê$r`ep L$fS> gu^y„. 

s¡Z¡ M¡sfdp„ x  A¡L$f S>du_dp„ kp¡epbu_ A_¡ y A¡L$f S>du_dp„ L$`pk A_¡ syh¡f_p¡ `pL$ gu^p¡. M¡su 

dpV¡$ \e¡gp¡  MQ® _uQ¡ dyS>b R>¡.  

 rbepfZ dpV¡$ s¡Z¡ Ly$g ` 10,000 Apàep kp¡epbu__p `pL$ dpV¡$ ` 2000 x  Mpsf A_¡ qL$V$L$_piL$ 

dpV$¡$ Apàep dS|>fu A_¡ M¡X$pZ dpV¡$ ` 4000 x2 MQ® \ep¡. L$`pk A_¡  syh¡f_p `pL$ dpV¡$ ` 8000 y 

Mpsf A_¡ qL$V$L$_piL$  `f ` 9000 y2 MQ® dS|>fu A_¡ M¡X$pZ `¡V¡$ \ep¡.   

 M¡su dpV¡$ \e¡g Ly$g MQ® x  A_¡  y hp`fu_¡ gMuA¡. 

            +  2000 x  +  4000 x2  +   8000 y   +      ê$r`ep 

 s¡_p M¡sfdp„ kp¡epbu__y„ DÐ`pv$_ 5x2 [¼h„V$g \ey„. S>¡ 2800 ê$. [¼h„V$g_p v$f¡ h¢Qpep¡. L$`pk_y„ 

 DÐ`pv$_ 
5

3
y2  [¼h„V$g \ey„ A_¡   5000 ê$. [¼h„V$g_p v$f¡ h¡Qpep¡.

syh¡f_y„ DÐ`pv$_ 4y [¼h„V$g \ey„, S>¡ 4000 ê$. ârs [¼h„V$g h¢Qpep¡.

v$f¡L$ `pL$_p h¢QpZ\u s¡_¡ Ly$g L¡$V$gp ê$r`ep AphL$ \C?

s¡ x A_¡  y _u `v$phrg_p ê$`dp„ gMuiy„. 

    
 +           

 +      ê$r`ep 

ÅZu gCA¡. 

  k„ïg¡jL$ cpNpL$pf `Ý^rs   (Synthetic Division)

 A¡L$ blz`v$u_¡ buÆ blz`v$u hX¡$ L¡$hu fus¡ cpNu iL$pe s¡ Ap`Z¡ ÅZuA¡ R>uA¡. lh¡ Ap`Z¡ cpS>L$ 

blz`v$u (x + a) A\hp (x - a)  lp¡e sp¡ cpNpL$pf_u kl¡gu fus iuMuA¡. 

Dv$p. (1) (3x3 + 2x2  - 1) blz`v$u_¡ (x + 2) hX¡$ cpNp¡. 

DL¡$g :   â\d cpÄe blz`v$u_¡ Opsp„L$_p ê$`dp„ gMu_¡ klNyZL$ ê`dp„ gMuiy„. 

   cpÄe_y„ Opsp„L$ê$`  = 3x3 + 2x2 + 0x - 1
   \ cpÄe_y„ klNyZL$ ê$`  = (3, 2, 0, - 1)

   cpS>L$ blz`v$u  =  x + 2 
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- 2  3  2  0  - 1
        -6     8      -16

  3    - 4 8 - 17 i¡j

 ̀ l¡gu gpC_  
buÆ gpC_ 
ÓuÆ gpC_ 

- 2  3  2  0  - 1

  3

 ̀ l¡gu gpC_  

ÓuÆ gpC_ 

_uQ¡_p `Nr\ep âdpZ¡  k„ïg¡jL$ `Ý^rs\u 

cpNpL$pf L$fuA¡. 

(1) bpSy>dp„ v$ip®ìep âdpZ¡ A¡L$ Ecu A_¡ A¡L$ 

ApX$u A¡d b¡ guV$u (f¡Mp) v$p¡fuA¡. 

(2) cpS>L$ x + 2 A_¡ 2 _u rh{$Ý^ k„¿ep -2 R>¡. 

 \ `l¡gu gpC_dp„ Ecu f¡Mp_u X$pbu 

bpSy>A¡ -2 gMuA¡. 

 ApX$u f¡Mp ̀ f ̀ l¡gu gpC_dp„ cpÄe blz`v$u_y„ 

klNyZL$ ê$`  gMuA¡. 

(3) ApX$u f¡Mp_u _uQ¡ A¡V$g¡ L¡$ ÓuÆ gpC_dp„ 

cpÄe_p¡ `l¡gp¡ klNyZL$ S>¡d_p¡ s¡d gMuA¡. 

(4) ÓuÆ gpC_dp„ 3 A_¡ cpS>L$_p -2 _p¡ 

NyZpL$pf -6 A¡ buÆ gpC_dp„ klNyZL$      

2 _u _uQ¡ gMuA¡.   ̀ R>u 2 A_¡ -6 _p¡    

kfhpmp¡ -4 ÓuÆ gpC_dp„ _uQ¡ gMuA¡. 

 Ap âdpZ¡ NyZpL$pf A_¡ kfhpmp¡ L$fu_¡ R>¡ëg¡ kfhpmp¡ L$fu_¡ dm¡gu k„¿ep A¡ cpNpL$pf_u i¡j lp¡e 

 R>¡.  Al] i¡j - 17 R>¡. 

 (3, - 4, 8) A¡ cpNam_y„ klNyZL$ ê$` R>¡.  

 \ cpNam = 3x2 - 4x + 8 A_¡ i¡j = - 17

 \ 3x3 + 2x2 - 1 = (x + 2)(3x2 - 4x + 8) - 17

 Ap `Ý^rs_¡ cpNpL$pf_u k„ïg¡jL$ `Ý^rs L$l¡hpe R>¡. 

 Ap cpNpL$pf f¡rML$ `Ý^rs\u _uQ¡ âdpZ¡  L$fu iL$pe. 

  3x3 + 2x2 - 1  = 3x2 (x + 2) - 6x2+ 2x2 -1

    = 3x2 (x + 2) - 4x2 - 1

    = 3x2 (x + 2) - 4x2 -8x + 8x - 1

    = 3x2 (x + 2) - 4x (x + 2) + 8x - 1

    = 3x2 (x + 2) - 4x (x + 2) + 8x + 16 - 16 - 1

    = 3x2 (x + 2) - 4x (x + 2) + 8 (x + 2) - 17  

 \   3x3 + 2x2 - 1 = (x + 2)(3x2 - 4x + 8) - 17
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Dv$p. (2) (2y4 - 3y3 + 5y - 4) ¸ (y - 1) cpNpL$pf L$fp¡. 

DL¡$g :  k„ïg¡jL$ `Ý^rs :  cpÄe = 2y4 - 3y3 + 5y - 4 = 2y4 - 3y3 + 0y2 + 5y - 4
    cpS>L$  = y - 1Al] -1 _u rh{$Ý^ k„¿ep 1 R>¡. 

1  2 - 3  0  5  - 4

      2 - 1 - 1   4

  2 - 1 - 1 4      0    i¡j

    cpNam_y„ klNyZL$ ê$`   (2, -1, -1, 4) R>¡.   

    \ cpNam = 2y3 - y2 - y + 4 A_¡ i¡j = 0 

    f¡rML$ `Ý^rs :  2y4 - 3y3 + 5y - 4 = 2y3( y - 1)+ 2y3  - 3y3 + 5y - 4

                    = 2y3( y - 1) - y2  ( y - 1) - y2 + 5y - 4

                    = 2y3( y - 1) - y2  ( y - 1) - y ( y - 1) + 4y - 4

                    = 2y3( y - 1) - y2  ( y - 1) - y ( y - 1) + 4( y - 1)

                    = (2y3 - y2 - y + 4) (y - 1)

k„ïg¡jL$ cpNpL$pf `Ý^rs\u cpNpL$pf L$fsu hMs¡ x + a A\hp x - a Ap ê$`dp„  

A¡V$g¡ L¡$ S>¡ blz`v$u_p¡ Ops 1 lp¡e s¡hp¡ S> cpS>L$ g¡hpdp„  Aph¡ R>¡.   

dlphfpk„N°l  3.3

1. _uQ¡_p cpNpL$pf k„ïg¡jL$ `Ý^rs A_¡ f¡rML$ `Ý^rs\u L$fp¡. cpNam A_¡ i¡j gMp¡. 

 (i) (2m2 - 3m + 10) ¸ (m - 5) (ii) (x4 + 2x3 + 3x2 + 4x + 5) ¸ (x + 2) 
 (iii) (y3  - 216) ¸ (y - 6) (iv) (2x4  + 3x3  + 4x - 2x2 ) ¸ (x + 3)
 (v)  (x4  - 3x2  - 8) ¸ (x + 4)  (vi) (y3 - 3y2  + 5y - 1) ¸ (y - 1)

ÅZu gCA¡. 

  blz`v$u_u qL„$ds (Value of polynomial)

 blz`v$udp„ Qg_¡ A¡L$pv$u qL„$ds Ap`uA¡ sp¡ s¡ `f\u blz`v$u_u `Z A¡L$ qL„$ds dm¡ R>¡.  

 v$p.s. x  + 7 blz`v$udp„ x dpV¡$ "2' d|L$uA¡ sp¡, s¡ blz`v$u_u qL„$ds 2 + 7 = 9 dm¡ R>¡. 

 p(x) blz`v$udp„ x _u a qL„$ds g¡sp„ dmsu blz`v$u_u qL„$ds p(a) hX¡$ v$ip®hpe R>¡.

Ap Ýep_dp„ fpMuA¡.
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Dv$p. (1)  p(x) = 2x2 -3x + 5 blz`v$u_u qL„$ds  x = 2 gC_¡ ip¡^p¡. 

DL¡$g : blz`v$u p(x) = 2x2  - 3x + 5

 Ap blz`v$udp„ x  = 2 d|L$sp„ , 

  \ p(2) =  2 ´ 22 - 3 ´ 2 + 5
   =  2 ´ 4 - 6 + 5
    =  8 - 6 + 5
     \ p(2)  =  7

Dv$p. (2) y = - 2 lp¡e sp¡ p(y) = 2y3 - 2y + 7   _u qL„$ds ip¡^p¡. 

DL¡$g :  p(y) = 2y3 - 2y + 7

 \  p(- 2) = 2 ´ (- 2)3  - 2 ´ (- 2) + 7

    = 2 ´ (- 8) - 2 ´ (- 2) + 7

    = - 16 + 4 + 7

    = - 12 + 7       

 \  y = - 2 lp¡e sp¡ blz`v$u_u qL„$ds - 12 + 7  R>¡.   

Dv$p. (3) p(x) = 2x2 - x3 + x + 2 Ap blz`v$u dpV¡$ p(0) ip¡^p¡.    

DL¡$g :  p(x) = 2x2 - x3 + x + 2

 \  p(0) = 2 ´ 02 - 03 + 0 + 2

    = 2 ´ 0 - 0 + 0 + 2

    = 2

Dv$p. (4) Å¡  m2 - am + 7 blz`v$u_u qL„$ds m = - 1 g¡sp 10 lp¡e sp¡ a _u qL„$ds ip¡^p¡. 

DL¡$g :  p(m) = m2 - am + 7  

 \  p(- 1)= (- 1)2 - a ´ (- 1) + 7  `f„sy  p(- 1) = 10 (Ap`¡gy„ R>¡.) 

     = 1 + a + 7      \ 8 + a = 10

     = 8 + a      \   a = 10 - 8 

            \   a = 2 
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dlphfpk„N°l  3.4

(1) x  = 0 lp¡e sp¡ x2  - 5x + 5 blz`v$u_u qL„$ds ip¡^p¡.

(2) Å¡  p(y) = y2 - 3 2 y + 1 sp¡ p (3 2 )  ip¡^p¡

(3) Å¡  p(m) = m3+ 2m2 - m + 10  sp¡ p(a) + p(- a) = ?

(4) Å¡  p(y) = 2y3- 6y2 - 5y + 7   sp¡ p(2) ip¡^p¡

Qg_u A¡L$pv$ qL„$ds Ap`u lp¡e Ðepf¡ blz`v$u_u qL„$ds ip¡^su hMs¡ âÐe¡L$ `v$dp„ x _u S>ÁepA¡ 

 Ap`¡gu qL„$ds d|L$u_¡ s¡ `f\u blz`v$u_u qL„$ds ip¡^u iL$pe R>¡. 

ÅZu gCA¡. 

 i¡j rkÝ^p„s  (Remainder Theorem)

 p(x) Ap blz`v$u_¡ (x + a) hX¡$ cpNsp h^su i¡j A_¡  blz`v$udp„ x _u -a qL„$ds gC_¡ dmsu

s¡ blz`v$u_u  qL„$dsdp„ `fõ`f k„b„^ lp¡e R>¡. Ap k„b„^ kdS>hp dpV¡$ _uQ¡_p Dv$plfZp¡_p¡ Aæepk L$fp¡. 

Dv$p. p(x) = (4x2 - x + 2) _¡ (x + 1) hX¡$ cpNp¡.

[Al] (x + a) A¡V$g¡ (x + 1) R>¡ s¡ Ýep_dp„ fpMp¡. ] 
Ap Dv$plfZ bÞ_¡ fus¡ DL¡$gu_¡ bspìey„ R>¡. S>hpb s`pkp¡.

 fus I fus II

DL¡$g :  cpÄe blz`v$u   = 4x2 - x + 2
 cpS>L$ blz`v$u = x + 1

  4x - 5 
x + 1) 4x2  - x + 2  

- 4x2  + 4x
- -

- 5x + 2
- - 5x - 5

+ +

 7

cpS>L$ 
cpNam

i¡j

cpÄe 

cpNam = 4x - 5 A_¡ i¡j = 7 .... (I)

  ApS> Dv$plfZ k„ïg¡jL$ cpNpL$pf `Ý^rs\u L$fuA¡.  

  p(x) _y„ klNyZL$ ê$`    = (4, -1, 2)

 cpS>L$ blz`v$u =  x + 1
 1 _u rh{$Ý^ k„¿ep   -1

- 1 4 -1  2
-4  5 

4 -5 7 i¡j 

 cpNam = 4 x - 5  i¡j = 7

Ap Ýep_dp„ fpMuA¡.
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  lh¡ Ap`Z¡ i¡j A_¡ cpÄe blz`v$u_u qL„$ds hÃQ¡_p¡ k„b„^ QL$pkuA¡.  

 cpÄe blz`v$u A¡V$g¡ 4x2 - x + 2 _u  x = -1 g¡sp qL„$ds ip¡^uA¡.   

  p(x) = 4x2 - x + 2

 \ p(-1) = 4 ´ (- 1)2 - (- 1) + 2

     = 4 ´ 1 + 1 + 2

     = 4 + 1 + 2

     = 7

 \ x = - 1 lp¡e Ðepf¡ blz`v$u p(x) _u qL„$ds 7 R>¡. . ...... (II)

rh^p_  (I) A_¡ (II) `f\u,  p(x) = 4x2 - x + 2 Ap blz`v$u_¡  (x + a) A¡V$g¡ L¡$ Al] (x + 1) 

hX¡$ cpNsp„ h^su i¡j,  A¡ p(x) dp„ x = - 1 d|L$hp\u dmsu blz`v$u p(x) _u qL„$ds A¡V$g¡ L¡$  p(-1) 

S>¡V$gu lp¡e R>¡. 

 Ap_p `f\u _uQ¡_p¡ NyZ^d® Ýep_dp„ Aph¡ R>¡.  

 p(x) blz`v$u_¡ (x + a) hX¡$ cpNsp h^su i¡j, p(-a) S>¡V$gu lp¡e R>¡. 

 A¡V$g¡ S>  p(x) dp„ x = -a d|L$hp\u dmsu blz`v$u_u qL„$ds S>¡V$gu lp¡e  R>¡.

 Ap NyZ^d®_¡ i¡j rkÝ^p„s L$l¡hpe R>¡. 

 ey[¼gX$_p cpNpL$pf_p¡ r_ed hp`fu_¡ Ap NyZ^d® kprbs L$fuA¡.  

  p(x) _¡ (x + a) hX¡$ cpNsp,

 p(x) = q(x) ´ (x + a) + r(x)     [q(x) = cpNam, r(x) = i¡j]

 Å¡, r(x) ¹ 0, sp¡ r_ed âdpZ¡ r(x) _u Ops 1 L$fsp Ap¡R>p¡ A¡V$g¡ L¡$ 0 R>¡.  A¡V$g¡ S> L¡$ r(x) A¡   

hpõsrhL$ k„¿ep R>¡. 

 \  r(-a) A¡ `Z hpõsrhL$ k„¿ep R>¡.   

 lh¡,  p(x) = q(x) ´ (x + a) + r(x) ..........(I)

 dp„  x = -a qL„$ds d|L$sp.

  p(-a)  =  q(-a) ´ (a - a) + r(-a) 

   = q(-a) ´ 0 + r(-a).........(II)

  \   p(-a)   =  r(-a) .........(I) A_¡  (II) `f \u



50

  L©$rs : _uQ¡_p Dv$plfZp¡ QL$pku Sy>Ap¡.  

 (1) p(x) = 3x2 + x + 7  Ap blz`v$u_¡ x + 2 hX¡$ cpNu cpNam A_¡ i¡j ip¡^p¡.  

 (2) x = - 2 d|L$u_¡ p(x) = 3x2 + x + 7 Ap blz`v$u_u qL„$ds ip¡^p¡. 

 (3) lh¡ cpNpL$pfdp„ dmsu i¡j p(-2) _u qL„$ds S>¡V$gu R>¡ L¡$? 

  lÆ A¡L$ Dv$plfZ gC D`f âdpZ¡ QL$pku Sy>Ap¡. 

Dv$p. (1) x4 - 5x2 - 4x  Ap blz`v$u_¡ x + 3 hX¡$ cpNsp dmsu i¡j ip¡^p¡. 

DL¡$g :        i¡j rkÝ^p„s hX¡$ k„ïg¡jL$ cpNpL$pf `Ý^rs hX¡$ 
cpÄe blz`v$u p(x) = x4 - 5x2 - 4x  

  cpS>L$  = x + 3  

  \  x = - 3 g¡sp, 

  \  p(x) = x4 - 5x2 - 4x  

  p(-3) = (-3)4 - 5(-3)2 - 4(-3) 

       = 81 - 45 + 12

  p(-3) = 48

âdpZ ê$`  = x4 + 0x3- 5x2 - 4x + 0
klNyZL$ ê$`  = (1, 0, -5, -4, 0)

- 3  1  0  -5  -4      0
        -3       9    -12    48

  1    - 3  4    -16    48   i¡j

i¡j = 48

Dv$p. (2) i¡j rkÝ^p„s_p¡ D`ep¡N L$fu_¡ x3 - 2x2 - 4x - 1 Ap blz`v$u_¡ x - 1 hX¡$ cpNsp dmsu 

i¡j ip¡^p¡.   

DL¡$g : p(x) = x3 - 2x2 - 4x - 1 

  cpS>L$  = x - 1   \  x = 1 g¡sp,

   \ i¡j rkÝ^p„s A_ykpf, i¡j = p(1) = 13 - 2 ´ 12 - 4  ´ 1 - 1    
                  = 1 - 2 ´ 1 - 4 - 1

                      p(1) = 1 - 2 - 4 - 1 = - 6

   \ i¡j rkÝ^p„s A_ykpf i¡j  = - 6

Dv$p. (3) Å¡  t3 - 3t2 + kt + 50 Ap blz`v$u_¡ (t-3) hX¡$ cpNsp i¡j 62 h^¡ R>¡.  sp¡ k _u qL„$ds 

ip¡^p¡.   

DL¡$g :  Ap`¡gu blz`v$u_¡ (t-3) hX¡$ cpNsp i¡j 62 h^¡ R>¡. 

   A¡V$g¡ cpÄe blz`v$u_u qL„$ds t = 3 gC_¡ ip¡^uiy„.  
   p(t) = t3 - 3t2 + kt + 50
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  \ i¡j rkÝ^p„s A_ykpf 
 i¡j = p(3)   = 33 - 3 ´ 32 + k ´ 3 + 50  \ 3k + 50 = 62
        = 27 - 3 ´ 9 + 3k + 50  \ 3k = 62 - 50 
      = 27 - 27 + 3k + 50  \ 3k = 12
     = 3k + 50  \  k = 12

3

 `f„sy i¡j 62 Ap`¡gu R>¡.       \  k = 4 

 i¡j rkÝ^p„s : p(x) A¡ L$p¡C`Z blz`v$u lp¡e A_¡ ‘a’ A¡ hpõsrhL$ k„¿ep lp¡e A_¡ Å¡ p(x) _¡  
(x + a) hX¡$ cpNuA¡ sp¡ dmsu i¡j p(-a) S>¡V$gu  lp¡e R>¡. 

 p(x) = s(x) (x - a) + r(x) r(x) _p¡ Ops  < 1 A\hp r(x) = 0
 Ap kduL$fZdp„ x = a d|L$sp„  p(a) = 0 + r (a) = r (a) dm¡ R>¡.  

 Å¡ r(a) = 0 sp¡ (x - a) A¡ p(x) _p¡ Aheh R>¡ A¡ Ýep_dp„ Aph¡ R>¡.  

ÅZu gCA¡. 

  Aheh rkÝ^p„s (Factor Theorem)

  Å¡ 21 _¡ 7 hX¡$ cpNuA¡ sp¡ i¡j 0 Aph¡ R>¡. A¡V$g¡ Ap`Z¡ L$luA¡ R>uA¡ L¡$, 7 A¡ 21 _p¡ Aheh R>¡. 

 s¡ S> âdpZ¡ Ap`¡g cpÄe blz`v$u_¡ cpS>L$ blz`v$u hX¡$ cpNsp i¡j 0 h^¡ sp¡ cpS>L$ blz`v$u A¡ 
Ap`¡g  blz`v$u_p¡ Aheh R>¡ A¡d L$lu iL$pe. 

Dv$p. (1) p(x) = (x3 + 4x - 5) Ap blz`v$u_¡   
 (x - 1) hX¡$ cpNsp„ dmsu i¡j ip¡^p¡.  
    (x - 1) A¡ p(x) _p¡ Aheh R>¡ L¡$ _l] s¡ 

    _½$u L$fp¡. 
DL¡$g : p(x) = x3 + 4x - 5 

  \  p(1) = (1)3 + 4(1) - 5
     = 1 + 4 - 5
     = 0

Al], i¡j rkÝ^p„s A_ykpf i¡j = 0

\ (x - 1) A¡ p(x) blz`v$u_¡ Aheh R>¡. 

Dv$p. (2) p(x)= x3 + 4x - 5 Ap blz`v$u_¡   
 x + 2  hX¡$ cpNsp„ dmsu i¡j ip¡^p¡.
   (x + 2) A¡ p(x)_p¡ Aheh R>¡ L¡$ _l] s¡  
   _½$u L$fp¡. 

DL¡$g :   p(x) = x3 + 4x - 5

  \  p(-2) =  (-2)3 + 4(-2) - 5
        = -8 -8 - 5
        = -21
Al], i¡j rkÝ^p„s A_ykpf i¡j -21 h^u. 

Al], i¡j ¹ 0

\ (x + 2) A¡  p(x) blz`v$u_p¡ Aheh _\u. 

L©$rs ः (x - 1) A¡ x3 + 4x - 5 Ap blz`v$u_p¡ Aheh R>¡ L¡$ _l] s¡ cpNpL$pf L$fu_¡ A\hp   
k„ïg¡jL$ cpNpL$pf L$fu_¡ QL$pku Sy>Ap¡. 

 

Ap Ýep_dp„ fpMuA¡.
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Aheh rkÝ^p„s : ^pfp¡ L¡$ p(x) A¡ blz`v$u lp¡e A_¡ a A¡ L$p¡C`Z hpõsrhL$ k„¿ep lp¡e A_¡ Å¡ 
p(a) = 0 lp¡e sp¡ (x - a) A¡ p(x) _p¡  Aheh lp¡e R>¡. 

 A¡\u DëV$y$„$ (x - a) A¡ p(x) blz`v$u_p¡ Aheh lp¡e sp¡ p(a) = 0 lp¡e R>¡. 

Dv$p. (1) Aheh rkÝ^p„s_p¡ D`ep¡N L$fu_¡, x - 2 A¡ x3 - x2 - 4 Ap blz`v$u_p¡ Aheh R>¡ L¡$ _l] 
s¡ _½$u L$fp¡. 

DL¡$g :   p(x) = x3 - x2 - 4   cpS>L$  = x - 2 
   \ p(2) = 23 - 22 - 4 = 8 - 4 - 4 = 0
 \ Aheh rkÝ^p„s A_ykpf, (x - 2) A¡ (x3 - x2 - 4) Ap blz`v$u_p¡ Aheh R>¡. 

Dv$p. (2) Å¡  (x - 1) A¡ (x3 - 2x2 + mx - 4) _p¡ Aheh lp¡e sp¡ m _u qL„$ds ip¡^p¡. 
DL¡$g : (x - 1) A¡ p(x) _p¡ Aheh R>¡.  \ p(1) = 0
  p(x) = x3 - 2x2 + mx - 4
  p(1) = 13 - 2 ´ 12 + m ´ 1 - 4 = 0
   \ 1 - 2 ´ 1 + m - 4 = 0
   \ 1 - 2 + m - 4 = 0      \ m - 5 = 0           \ m = 5

 L©$rs :  Ap`Z¡ M¡su L$fsp Np¡thv$_p k„v$c®dp„ M¡su_p¡ MQ® A_¡ DÐ`pv$_ Ap bpbsp¡ blz`v$u_p 
ê$`dp„ `l¡gp„  Å¡C R>¡.  s¡Z¡ b¸„L$ `pk¡\u A¡L$ hj® dpV$¡$ 10% _p ìepS>\u khp gpM ê$r`ep_y„ L$fS> gu^y„ 
lsy„ A_¡ ìepS> kp\¡ `fs L$ey¯  lsy„. rbepfZ dpV¡$_p¡ MQ® 10,000 ê$r`ep, kp¡epbu__p `pL$ dpV¡$ Mpsf 
- qL$V$L$_piL$_p¡ MQ®   2000x ê$r`ep A_¡ s¡_u dS|>fu s\p M¡X$pZ `¡V¡$ 4000x2 ê$r`ep MQ® \ep¡ lsp¡. 
L$`pk A_¡ syh¡f_p `pL$ dpV$¡$ 8000y ê$r`ep Mpsf s\p qL$V$L$_piL$_p A_¡ 9000y2 ê$r`ep dS|>fu  dpV¡$ 
A_¡ M¡X$pZ `¡V$¡$ MQ® \ep¡ lsp¡.   

Ly$g AphL$  ` (14000x2 + 25000

3

y2+16000y) \C lsu. 

Qg_u qL„$ds x = 2, y = 3 gC_¡ Np¡thv$_u M¡su_p¡ S>dpMQ® gMp¡.   

DL¡$g :    S>dp  MQ® 

` 1,25,000 ê$r`ep b¸„L$dp„\u gp¡_ dmu.  ` 1,37,000  b¸„L$_¡ ìepS>krls Q|L$ìep.

`   kp¡epbu_dp„\u \e¡gu AphL$ `    rbepfZ dpV¡$ 

`   L$`pkdp„\u \e¡gu  AphL$ `  kp¡epbu_ Mpsf A_¡ qL$V$L$_piL$  
`   syh¡f_u AphL$  `  kp¡epbu_ dS|>fu A_¡ M¡X$pZ

`   Ly$g S>dp `  L$̀ pk A_¡ syh¡f : Mpsf A_¡ qL$V$L$_piL$ 

      `  L$`pk A_¡ syh¡f : dS|>fu A_¡ M¡X$pZ

      `  Ly$g MQ®  

sp¡ Np¡thv$_¡ MQ® bpv$ S>sp„ L¡$V$gu fL$d dmu?

Ap Ýep_dp„ fpMuA¡.
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dlphfpk„N°l  3.5

(1)  x _u _uQ¡ Ap`¡gu qL„$ds gC_¡ 2x  - 2x3 + 7 blz`v$u_u qL„$ds ip¡^p¡.    
 (i) x  = 3  (ii) x  = - 1  (iii) x  = 0
(2)  _uQ¡_u âÐe¡L$ blz`v$u dpV¡$  p(1), p(0) A_¡  p(- 2) ip¡^p¡. 

 (i) p(x) = x3  (ii) p(y) = y2 - 2y + 5 (iii) p(x) =  x4 - 2x2 - x 

(3)  Å¡  m3 + 2m + a blz`v$u_u qL„$ds m = 2 d|L$sp„ 12 R>¡. sp¡ a _u qL„$ds ip¡^p¡. 

(4)  Å¡  mx2 - 2x + 3 blz`v$u dpV¡$ p(- 1) = 7 lp¡e sp¡  m _u qL„$ds ip¡^p¡.    

(5)  _uQ¡_pdp„\u `l¡gu blz`v$u_¡ buÆ blz`v$u hX¡$ cpNsp dmsu i¡j "i¡j rkÝ^p„s_p¡ D`ep¡N L$fu_¡' 
 ip¡^p¡.     

 (i) (x2 - 7x + 9) ; (x + 1)
 (ii)  (2x3  - 2x2 + ax - a) ; (x - a)
 (iii) (54m3 + 18m2 - 27m + 5) ; (m - 3)
(6) y3 - 5y2 + 7y + m blz`v$u_¡ y + 2 hX¡$ cpNsp i¡j 50 h^¡ R>¡. sp¡ m _u qL„$ds ip¡^p¡. 

(7)  Aheh rkÝ^p„s_p¡ D`ep¡N L$fu_¡, x + 3 A¡ x2 + 2x - 3 _p¡ Aheh R>¡ L¡$ s¡ _½$u L$fp¡. 

(8)  Å¡  x - 2 A¡ x3  - mx2 + 10x - 20 Ap blz`v$u_p¡ Aheh lp¡e sp¡ m _u qL„$ds ip¡^p¡. 

(9) _uQ¡_p Dv$plfZdp„ q(x) A¡ p(x) _p¡ Aheh R>¡ L¡$ _l] s¡ Aheh rkÝ^p„s_u dv$v$\u _½$u L$fp¡. 

 (i) p(x) = x3  - x2 - x - 1,  q(x) = x - 1 

 (ii) p(x) = 2x3  - x2 - 45,    q(x) = x - 3
(10)  (x + 1) _¡ (x31 + 31) hX¡$ cpNsp dmsu i¡j ip¡^p¡. 

(11)  m - 1 A¡  m21  - 1 A_¡ m22  - 1 Ap blz`v$uAp¡_p¡ Aheh R>¡ L¡$ _l] s¡ S>Zphp¡.  

(12*) Å¡  x - 2  A_¡   x - 
1

2
  Ap bÞ_¡ nx2 - 5x + m blz`v$u_p Aheh lp¡e sp¡ kprbs L$fp¡ 

L¡$, m = n = 2. 

(13)  (i) Å¡  p(x) = 2 + 5x sp¡ p(2) + p(- 2) - p(1) ip¡^p¡. 

      (ii) Å¡  p(x) = 2x2 - 5 3 x + 5 sp¡ p(5 3 ) ip¡^p¡.   

epv$ L$fuA¡. 

 `pR>gp ^p¡fZdp„ Ap`Z¡ blz`v$u_p Aheh L¡$hu fus¡ `pX$hp, s¡_p¡ Aæepk L$ep£ R>¡. L¡$V$gp„L$  Dv$plfZp¡ 
Å¡CA¡.  Aheh `pX$p¡. 

 Dv$p. (1)  4x2 - 25              Dv$p. (2)  3x2 + 7x + 2
 DL¡$g : = (2x)2 -(5)2              DL¡$g :  = 3x2 + 6x + x + 2
  = (2x + 5) (2x - 5) = 3x(x + 2) +1(x + 2)
    = (x + 2) (3x + 1)
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Dv$p. (3)  63x2 + 5x - 2  Dv$p. (4)   6x2 - 5x - 6
= 63x2 + 14x - 9x - 2   = 6x2 - 9x + 4x - 6
= 7x(9x + 2) -1(9x + 2) = 3x(2x - 3) +2(2x - 3)
= (9x + 2) (7x - 1) = (2x - 3) (3x + 2)

ÅZu gCA¡. 

blz`v$u_p Aheh (Factors of polynomials)

L¡$V$guL$ hpf Ap`¡g blz`v$u_y„ ê$`p„sf ax2 + bx + c _p ê$`dp„ L$fsp„ s¡_p Aheh ip¡^hp kfm b_¡ R>¡.

Dv$p. (1) (y2-3y)2 - 5(y2-3y) - 50 _p Aheh `pX$p¡.

DL¡$g : Ap`¡g blz`v$udp„ (y2-3y) = x g¡sp,

 \ (y2-3y)2 - 5(y2-3y) - 50 = x2 - 5x - 50
 = x2 - 10x + 5x - 50
= x(x - 10) +5(x - 10)
= (x - 10) (x + 5)
= (y2-3y - 10) (y2-3y + 5)
= [y2-5y + 2y - 10] (y2-3y + 5)
= [y(y - 5) +2(y - 5)] (y2-3y + 5)

= (y - 5) (y + 2) (y2-3y + 5)

Dv$p. (2)  Aheh `pX$p¡. 

 (x + 2) (x - 3)(x - 7) (x - 2) + 64
DL¡$g : (x + 2) (x - 3)(x - 7) (x - 2) + 64 

 = (x + 2) (x - 7) (x - 3) (x - 2) + 64
 =  (x2 - 5x - 14) (x2 - 5x + 6) + 64
 = (m - 14) (m + 6) + 64 . . . . . . . .  (x2 - 5x dpV¡$ m g¡sp )
 = m2 - 14m + 6m - 84 + 64
 = m2 - 8m - 20
 = (m - 10) (m + 2)
 = (x2 - 5x - 10) (x2 - 5x + 2)     .... m _u S>ÁepA¡ x2 - 5x d|L$sp„  

dlphfpk„N°l  3.6
(1) _uQ¡_u blz`v$u_p Aheh `pX$p¡.

(i) 2x2 + x - 1 (ii) 2m2 + 5m - 3 (iii) 12x2 + 61x + 77

(iv) 3y2 - 2y - 1 (v) 3 x2 + 4x + 3 (vi) 
1

2
x2 - 3x + 4
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(2)  _uQ¡_u blz`v$u_p Aheh `pX$p¡.   

 (i) (x2 - x)2 -8 (x2 - x) + 12 (ii) (x - 5)2 -(5x - 25) - 24

 (iii) (x2 - 6x)2 -8 (x2 - 6x +8) - 64 (iv) (x2 -2x +3) (x2 -2x +5)  - 35

 (v) (y + 2) (y - 3)(y + 8) (y + 3) + 56 

 (vi) (y2 +5y) (y2 +5y -2) - 24 

 (vii) (x - 3)(x - 4)2 (x - 5) - 6

k„L$uZ® âï_k„N°l 3
(1)  _uQ¡_p âÐe¡L$ âñp¡ dpV¡$ Ap`¡g `ep®e`¥L$u ep¡Áe `ep®e `k„v$ L$fp¡.   

 (i)  _uQ¡_p `¥L$u blz`v$u L$C R>¡ ?  

     (A) x
y

 (B) x x2
3-  (C) x-2 + 7  (D) 2 x2 + 1

2

 (ii)  7  Ap blz`v$u_p¡ Ops L¡$V$gp¡ ? 

      (A) 1

2
 (B) 5 (C) 2 (D) 0

 (iii) 0 blz`v$u_p¡ Ops L¡$V$gp¡ lp¡e R>¡ ? 

      (A) 0 (B) 1       (C) r_ròs L$fu iL$pe _l] .      (D) L$p¡C`Z hpõsrhL$ k„¿ep. 

 (iv)  2x2 + 5x3 + 7 Ap blz`v$u_p¡ Ops L¡$V$gp¡ ? 

      (A) 3 (B) 2 (C) 5  (D) 7

 (v)  x3 - 1 Ap blz`v$u_y„ klNyZL$ ê$` L$ey„ ? 

     (A) (1, - 1) (B) (3, - 1) (C) (1, 0, 0, - 1)  (D) (1, 3, - 1)

 (vi)  p(x) = x2 - 7 7 x + 3 sp¡ p(7 7 ) = ?

      (A) 3 (B) 7 7   (C) 42 7  + 3  (D) 49 7

 (vii) 2x3 + 2x Ap blz`v$udp„ x = - 1 lp¡e sp¡ s¡_u qL„$ds L¡$V$gu—? 

     (A) 4 (B) 2  (C) - 2   (D) - 4

 (viii) 3x2 + mx Ap blz`v$u_p¡ x - 1 A¡ Aheh lp¡e sp¡ m _u qL„$ds L¡$V$gu ?   

      (A) 2 (B) - 2  (C) - 3   (D) 3

 (ix) (x2 - 3) (2x - 7x3 + 4) _p¡ NyZpL$pf L$fu_¡ dmsu blz`v$u_p¡ Ops L¡$V$gp¡ ? 

     (A) 5 (B) 3  (C) 2  (D) 0
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(x) _uQ¡_p `¥L$u f¡rML$ blz`v$u L$C  ?

(A) x + 5   (B) x2 + 5  (C) x3 + 5     (D) x4 + 5

(2)  _uQ¡_u blz`v$u_p¡ Ops gMp¡.

(i) 5 +3x4 (ii) 7 (iii) ax7+bx9  {a, b A¡ AQm k„¿ep R>¡. }

(3)  _uQ¡_u blz`v$u_¡ âdpZê$`dp„ gMp¡.

(i) 4x2+7x4-x3-x+9 (ii) p+2p3+10p2+5p4-8

(4)  _uQ¡_u blz`v$u_¡ klNyZL$ ê$`dp„ gMp¡.

(i) x4+16 (ii) m5+2m2+3m+15

(5) _uQ¡_u klNyZL$ ê$`_u blz`v$u_¡ x Qg hp`fu_¡ Opsp„L$_p ê$`dp„ gMp¡.

(i) (3, -2, 0, 7, 18) (ii) (6, 1, 0, 7) (iii) (4, 5, -3, 0)

(6) kfhpmp¡ L$fp¡.

(i) 7x4-2x3+x+10 ; 3x4+15x3+9x2-8x+2  (ii) 3p3q+2p2q+7 ; 2p2q+4pq-2p3q

(7)  bpv$bpL$u L$fp¡.

(i) 5x2-2y+9 ; 3x2+5y-7   (ii) 2x2+3x+5 ; x2-2x+3

(8)  _uQ¡_p NyZpL$pf L$fp¡.

(i) (m3-2m+3)(m4-2m2+3m+2) (ii) (5m3-2)(m2-m+3)
(9) 3x3-8x2+x+7 blz`v$u_¡ (x-3) hX¡$ k„ïg¡jL$ `Ý^rs\u cpNp¡ A_¡ i¡j ip¡^p¡.

(10) m _u L$C qL„$ds g¡sp„ (x+3) A¡ x3-2mx+21 blz`v$u_p¡ Aheh b_i¡?

(11) 2016 kpg_p A„s¡ L$p¡hpX$, h{$X$ A_¡ rQMgu Npd_u gp¡L$k„¿ep A_y¾$d¡ 5x2-3y2, 7y2+2xy  A_¡
 9x2+4xy lsu. 2017 _u  iê$Apsdp„ ÓZ¡e Npddp„\u rinZ A_¡ fp¡S>Npf dpV¡$ A_y¾$d¡ x2+xy-y2,
5xy A_¡ 3x2+xy dpZkp¡ buÅ Npd¡ Nep.  sp¡ 2017 _p A„sdp„ s¡ Npdp¡_u Ly$g gp¡L$k„¿ep L¡$V$gu
flu li¡ ?

(12) bx2 + x + 5 A_¡ bx3-2x+5 Ap blz`v$u_¡ x-3 hX¡$ cpNsp dmsu i¡j A_y¾$d¡ m A_¡ n
lp¡e A_¡ Å¡ m - n = 0 lp¡e sp¡ b _u qL„$ds  ip¡^p¡.

(13) kpvy„$ ê$` Ap`p¡.  (8m2+ 3m - 6) - (9m - 7) + (3m2 - 2m + 4)

(14) x2 + 13x + 7 dp„\u L$C blz`v$u bpv$ L$fsp 3x2 + 5x - 4 Ap blz`v$u dmi¡?

(15) 4m + 2n + 3 Ap fpridp„ L$C fpri Dd¡fsp„  6m + 3n + 10 fpri dmi¡?  

��� 
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4 NyZp¡Ñf A_¡ âdpZ

epv$ L$fuA¡. 

Ap`Z¡ `pR>gp ^p¡fZdp„ NyZp¡Ñf A_¡ âdpZ_p¡ Aæepk L$ep£ R>¡. s¡_p `f Ap^pqfs Dv$plfZp¡ `Z 
 DL¡$ëep R>¡.  

Dv$p.  rhdg¡ b_ph¡gp fhp_p gpX$hp õhpqv$óV$ lp¡e R>¡.  s¡ 1 hpX$L$u Ou, 3 hpX$L$u fhp¡ A_¡ 2 hpX$L$u kpL$f 
gC_¡  gpX$hp b_ph¡ R>¡. 

Al] fhp¡ A_¡ kpL$f_y„ âdpZ 3:2 A\hp 
3

2
 R>¡. 

Å¡ gpX$hp dpV¡$ 12 hpX$L$u fhp¡ gCA¡ sp¡ kpL$f L¡$V$gu g¡hu Å¡CA¡? 

kpL$f x hpX$L$u Å¡Ci¡ A¡d ^pfuA¡ . s¡ `f\u 
3

2
= 12

x
 \ 3x = 24   \ x = 8

A¡V$g¡ 12 hpX$L$u fhp¡ gCA¡ sp¡ 8 hpX$L$u kpL$f Å¡Ci¡. 

ApS> Dv$plfZ Sy>v$u fus¡ `Z L$fu iL$pe. 

fhp¡ 3k hpX$L$u lp¡e Ðepf¡ kpL$f 2k hpX$L$u Å¡CA¡.  L$pfZ
3

2

k
k  = 

3

2

Al] 3k = 12 lp¡e sp¡  k = 4 Aph¡.  \ 2k = 8 hpX$L$u kpL$f Å¡Ci¡.

ÅZu gCA¡. 

NyZp¡Ñf A_¡ âdpZ (Ratio and proportion) 

b¡ k„¿ep_p NyZp¡sf_u k„L$ë`_p ÓZ L¡$ s¡\u h^y k„¿ep dpV¡$ rhõsqfs L$fu iL$pe R>¡. 

gpX$hp_p Dv$plfZp„  Ou, fhp¡ A_¡ kpL$f_y„ âdpZ 1 : 3 : 2 R>¡. 

 S>¡dp„ Ou A_¡ fhp_y„ âdpZ 1 : 3 A_¡ fhp¡ s\p kpL$f_y„ âdpZ 3 : 2 R>¡. 

Ap dprlsu A¡L$ S> âdpZdp„ Ap`u R>¡.   
Ou 1k = k hpX$L$u, fhp¡  3k hpX$L$u A_¡ kpL$f 2k hpX$L$u A¡d ^pfu iL$pe 

 lh¡  12 hpX$L$u fhp¡ gCA¡ sp¡ gpX$hp dpV¡$ L¡$V$gu hpX$L$u Ou A_¡ L¡$V$gu hpX$L$u kpL$f Å¡Ci¡ s¡ 
ip¡^u iL$pi¡. 

L$pfZ   3k = 12 \ k = 4 A_¡ 2k = 8 A¡V$g¡ 4 hpX$L$u Ou A_¡  8 hpX$L$u kpL$f Å¡Ci¡.

• NyZp¡Ñf A_¡ âdpZ_u Ap¡mM • NyZp¡Ñf_p NyZ^dp£
• kdp_ NyZp¡Ñf `f_u q¾$ep • kdp_ NyZp¡Ñf_p¡ rkÝ^p„s
•  ̀ f„`qfs âdpZ • NyZp¡Ñf_u k-`Ý^rs

Qpgp¡ iuMuA¡.
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 ApS> k„L$ë`_p 4 L¡$ Ar^L$ bpbsp¡_p âdpZ dpV¡$ `Z hp`fu iL$pe R>¡.   

 Å¡  a, b, c, d Ap Qpf k„¿epAp¡_y„ âdpZ 2 : 3 : 7 : 4 lp¡e sp¡ s¡ k„¿epAp¡  2m, 3m, 
7m, 4m ^pfuA¡. Ap`¡gu dprlsu hp`fu_¡ m _u qL„$ds ip¡^u iL$pi¡.  v$p.s. Al] Ap Qpf k„¿ep_p¡ 
kfhpmp¡ 48 lp¡e sp¡ s¡ Qpf k„¿ep ip¡^uA¡.  
 2m + 3m + 7m + 4m = 16 m = 48
 \  m = 3
 \  2m = 6,  3m = 9,  7m = 21,  4m = 12 Ap k„¿epAp¡ dm¡ R>¡. 

 \  CóV$ k„¿ep 6, 9, 21, 12 R>¡.                                        

Dv$p. (1)  Mpsf_p 18 : 18 : 10 Ap âL$pf_p rdîZdp„ _pCV²$p¡S>__p k„ep¡S>_p¡ 18%, apµõafk_p k„ep¡S>_p¡ 

18% A_¡   ̀ p¡V¡$iued_p k„ep¡S>_p¡ 10% lp¡e R>¡. bpL$u_p cpNdp„ Bsf `v$p\p£ lp¡e R>¡. Ap âL$pf_p 20 

qL$gp¡N°pd  Mpsfdp„ v$f¡L$ âL$pf_p k„ep¡S>_p¡_y„ Öìedp_ (v$m) L¡$V$gy„ li¡ ?  

DL¡$g : 20 qL$N°p Mpsfdp„ _pCV²$p¡S>__p k„ep¡S>_p¡_y„ âdpZ  x  qL$N°p ^pfuA¡.   

 ∴ =
18

100 20

x
     ∴ =

×
=x 18 20

100
3 6.

 \  _pCV²$p¡S>__p k„ep¡S>_p¡_y„ v$m 3.6 qL$N°p li¡. 

 apµõafk_p k„ep¡S>_p¡ `Z 18% R>¡. \ apµõaf_p k„ep¡S>_p¡_y„ v$m 3.6 qL$N°p li¡.

  20 qL$N°p Mpsf_p `p¡V¡$iued_p k„ep¡S>_p¡_y„ Öìedp_ y qL$N°p ^pfsp„, 

 100
10

20
y=       \ y  =  2                  \ `p¡V¡$iued__p k„ep¡S>_p¡_y„ v$m 2 qL$N°p li¡. 

kdâdpZ (Direct Variation)

  A¡L$ L$pf 1 rgV$f `¡V²$p¡gdp„ 10 qL$du A„sf L$p`¡ R>¡. 

 s¡\u 20 rgV$f `¡V²$p¡gdp„ s¡ L$pf 20 ´ 10 = 200 qL$du A„sf L$p`i¡. 

 sp¡ 40 rgV$f `¡V²$p¡gdp„ s¡ S> L$pf 40 ´ 10 = 400 qL$du A„sf L$p`i¡. 

Ap dprlsu L$p¡W$p¡ v$p¡fu_¡ Ap âdpZ¡ gMuA¡. 

 ̀ ¡V²$p¡g : x rgV$f 1 20 40
A„sf : y qL$du 10 200 400

x
y

1

10

20

200
=

1

10

40

400
 = 1

10

x
y  = k 

 NpX$uA¡ hp`f¡gy„ `¡V²$p¡g (rgV$fdp„) A_¡ s¡V$gp `¡V²$p¡g\u L$p`¡gy„ A„sf (qL$gp¡duV$fdp„) Ap k„¿epAp¡_p¡ 

NyZp¡Ñf  AQm R>¡ dpV¡$ s¡ b¡ k„¿epAp¡ kdâdpZdp„ R>¡ A¡V$g¡ S> L¡$, Ap bß¡ k„¿ep ̀ fõ`f kdQg_dp„ bv$gpe 

R>¡  A¡d `Z L$l¡ R>¡. 
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ìeõsâdpZ (Inverse Variation)

 A¡L$ dp¡V$f_¡ v$f L$gpL¡$ 50 qL$du h¡N\u 100 qL$du S>hp dpV¡$ b¡ L$gpL$ gpN¡ R>¡. A¡L$ bmv$NpX$u_p¡ h¡N v$f 

 L$gpL¡$ 5 qL$du R>¡, sp¡ s¡V$gy„ S> A„sf L$p`hp dpV¡$ bmv$NpX$u_¡ 20 L$gpL$ Å¡Ci¡. 

   \   h¡N ´ kde = A„sf Ap k|Ó Ýep_dp„ gC_¡  D`fp¡¼s dprlsu L$p¡W$pdp„ gMuA¡.  

hpl_ h¡N/L$gpL¡$  x kde y  x ´ y x ´ y = k
dp¡V$f 50 2 50 ´ 2 100

bmv$NpX$u 5 20     5 ´ 20 100

 A¡V$g¡ S> L¡$ hpl__p¡ h¡N A_¡ âhpk dpV¡$ gpNsp¡ kde Ap bß¡_p¡ NyZpL$pf AQm (Constant) lp¡e R>¡. 

 Ap\u s¡  k„¿epAp¡ ìeõsâdpZdp„ R>¡.  A¡V$g¡ S> L¡$ ìeõsQg_dp„ bv$gpe R>¡ A¡d L$l¡ R>¡. 

epv$ L$fuA¡. 

NyZp¡Ñf_p NyZ^dp£   (Properties of ratio)
(1) a  A_¡  b Ap b¡ k„¿ep_p¡ NyZp¡Ñf a : b A\hp 

a
b

A¡ gMpe R>¡. Al] a _¡ `|h®`v$ (`l¡gy„ `v$) A_¡  

 b  _¡ DÑf `v$ (buSy>„ `v$) L$l¡ R>¡. 

(2) b¡ k„¿ep_p NyZp¡Ñf_y„ DÑf`v$ (buSy>„ `v$) 100 lp¡e sp¡ s¡ NyZp¡Ñf_¡ isdp_ L$l¡ R>¡. 

(3) âdpZdp„ lp¡e s¡hu b^u S> k„¿ep_¡ A¡L$ S> i|Þe¡sf k„¿ep\u NyZuA¡ L¡$ cpNuA¡ sp¡ `Z âdpZ bv$gpsy„ 

  _\u.  v$p.s. 3:4 = 6:8 = 9:12  s¡dS 2:3:5 = 8:12:20 A¡V$g¡ L$¡$, k i|Þe¡sf k„¿ep lp¡e, sp¡   

 a : b  =  ak : bk  a : b : c  =  ak : bk : ck 

(4) S>¡ k„¿ep_p¡ NyZp¡Ñf ip¡^hp¡ lp¡e s¡ A¡L$ S> âL$pf_p dp`_dp„ lp¡hp Å¡CA¡. s¡dS> dp`__p¡ A¡L$d `Z 

 kdp_ lp¡hp¡ Å¡CA¡. 

(5) NyZp¡Ñf_¡ "A¡L$d' lp¡sp¡ _\u. 

 S>¡d L¡$, 2 qL$gp¡N°pd A_¡ 300 N°pd_p¡ NyZp¡Ñf 2:300  _ lp¡e `f„sy 2 qL$gp¡N°d = 2000 N°pd s¡\u 

NyZp¡Ñf   2000 : 300 A¡V$g¡ L¡$ 20:3  R>¡. 

Dv$p.  (1)  kudp A_¡ fpS>îu_u Jdf_p¡ NyZp¡Ñf 3 : 1 R>¡. fpS>îu A_¡ Asyg_u Jdf_p¡ NyZp¡Ñf 2 : 3 sp¡ 

kudp, fpS>îu  A_¡ Asyg_u Jdf_p¡ NyZp¡Ñf ip¡^p¡.   

DL¡$g :      kudp_u Jdf : fpS>îu_u Jdf  = 3 : 1  fpS>îu_u Jdf : Asyg_u Jdf  = 2 : 3

  `l¡gp NyZp¡Ñf_y„ DÑf`v$ A_¡ buÅ NyZp¡Ñf_y„ `|h® `v$ kdp_ lp¡hy„ Å¡CA¡. 
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 s¡\u km„N NyZp¡Ñf d¡mhhp dpV¡$ `l¡gp NyZp¡Ñf_p `v$_¡ 2 hX¡$ NyZp¡. A¡V$g¡ 3:1 = 6:2 dmi¡. 

  
kudp_u Jdf

fpS>îu_u Jdf  = 
6

2
,  fpS>îu_u Jdf

Asyg_u Jdf
 = 

2

3

  \ kudp_u Jdf : fpS>îu_u Jdf : Asyg_u Jdf_p¡ NyZp¡Ñf 6 : 2 : 3 \i¡. 

Dv$p. (2) A¡L$ g„bQp¡fk M¡sf_u g„bpC 1.2 qL$du A_¡ `lp¡mpC 400 duV$f R>¡ sp¡ s¡_u g„bpC_p¡ `lp¡mpC 

kp\¡_p¡  NyZp¡Ñf ip¡^p¡. 

DL¡$g : Al] g„bpC qL$gp¡duV$f A_¡ `lp¡mpC duV$fdp„ R>¡.  NyZp¡Ñf dpV¡$ bß¡_p A¡L$dp¡ kdp_ Å¡CA¡ s¡\u     

qL$gp¡duV$f_y„ ê$`p„sf duV$fdp„ L$fuA¡.   

 1.2 qL$gp¡duV$f = 1.2 ́ 1000 = 1200 duV$f  \ 1200 duV$f_y„ 400 duV$f kp\¡_p¡ NyZp¡Ñf gCA¡.

 \ A`¡rns NyZp¡Ñf = 1200

400

3

1
=  ,   A¡V$g¡ S>  3:1 R>¡.  

Dv$p. (3) dl¡i_p¡ v$fdrl_¡ \sp¡ MQ® A_¡ s¡_u AphL$_p¡ NyZp¡Ñf 3:5 R>¡. sp¡ s¡_p¡ MQ®, AphL$_p k¢L$X¡$ L¡$V$gp R>¡? 

DL¡$g : MQ®_p¡ AphL$ kp\¡_p¡ NyZp¡Ñf 3:5 R>¡. s¡_y„ isdp_dp„ ê$`p„sf L$fhy„ A¡V$g¡ buSy> `v$ 100 Å¡CA¡. 

 3

5

3 20

5 20

60

100
=

×
×

=   A¡V$g¡ MQ®
AphL$

= 60

100
 = 60%    

 \ dl¡i_p¡ MQ®, AphL$_p 60% S>¡V$gp¡ R>¡. 

Dv$p. (4) A¡L$ bpNdp„ L¡$fu A_¡ QuLy$_p TpX$_u k„¿ep_p¡ NyZp¡Ñf 2 : 3 R>¡. Å¡ bpNdp„ v$f¡L$ âL$pf_p 5 TpX$ 

h^pfuA¡ sp¡  s¡ NyZp¡Ñf 5:7 \pe. sp¡ s¡ bpNdp„ L¡$fu A_¡ QuLy$_p L¡$V$gp„ TpX$ R>¡? 

DL¡$g : iê$Aps_p¡ NyZp¡Ñf 2:3 R>¡. 

 \ bpNdp„ L¡$fu_p TpX$  = 2x   A_¡ QuLy$_p TpX$ = 3x dp_uA¡ .

 Ap`¡gu ifs âdpZ¡ ,   2 5

3 5

5

7

x
x

+
+

=       

    \   14x + 35 = 15x + 25  

    \               x = 10  

  \ bpNdp„ L¡$fu_p TpX$  = 2x = 2 ´10= 20

   A_¡ QuLy$_p TpX$ = 3x = 3 ´10= 30 R>¡. 
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Dv$p. (5) b¡ k„¿ep_p¡ NyZp¡Ñf 5 : 7 R>¡. Å¡ v$f¡L$ k„¿epdp„ 40 Dd¡fuA¡ sp¡ dmsp„ kfhpmp_p¡ NyZp¡Ñf               
25 : 31   \pe R>¡ sp¡ s¡  k„¿epAp¡ ip¡^p¡.     

DL¡$g :  ^pfp¡L¡$ `l¡gu k„¿ep = 5x  A_¡ buÆ k„¿ep = 7x dp_uA¡. 

  Ap`¡gu ifsâdpZ¡,   

   \ 31(5x + 40) = 25 (7x + 40)
   \ 155x + 1240 = 175x + 1000    
   \ 1240 - 1000 = 175x - 155x   
   \               240 = 20x 
   \                   x = 12   
   \ `l¡gu k„¿ep  = 5 ´ 12 = 60
    \ buÆ k„¿ep = 7 ´ 12 = 84
             \ Ap`¡gu k„¿epAp¡ 60 A_¡ 84 R>¡. 

(1) _uQ¡ Ap`¡gu k„¿ep Å¡X$u_u `l¡gu k„¿ep_p¡ buÆ k„¿ep kp\¡_p¡ NyZp¡Ñf k„rnàs ê$`dp„ gMp¡.   

 (i) 72, 60 (ii) 38,57 (iii) 52,78
(2) _uQ¡_u fpriAp¡ `¥L$u `l¡gu fpri_p¡ buÆ fpri kp\¡_p¡ NyZp¡Ñf ip¡^p¡.   

 (i) 700 ê$r`ep,  308 ê$r`ep   (ii) 14 ê$r`ep ,        12 ê$r`ep 40 `¥.

 (iii) 5 rgV$f, 2500 rdrgrgV$f  (iv) 3 hj® 4 drl_p ,      5 hj® 8 drl_p 

 (v) 3.8 qL$gp¡N°pd,   1900 N°pd   (vi) 7 rdr_V$ 20 k¡L$ÞX$ ,   5 rdr_V$ 6 k¡L$ÞX$ ,

(3) Ap`¡g isdp_ k„rnàs NyZp¡Ñf ê$`¡ gMp¡.   

 (i) 75 : 100 (ii) 44 : 100 (iii) 6.25% (iv) 52 : 100 (v) 0.64%
(4) A¡L$ _p_y„ Of 3 dpZkp¡ 8 qv$hkdp„ bp„^¡ R>¡ sp¡ s¡ S> Of 6 qv$hkdp„ bp„^hp L¡$V$gp dpZkp¡ Å¡Ci¡?  

(5)  _uQ¡_p NyZp¡Ñfp¡_¡ isdp_dp„ a¡fhp¡.   

 (i) 15 : 25  (ii) 47 : 50 (iii) 7

10
 (iv) 546

600

 (v) 7

16

(6)  Apcp A_¡ s¡_u dpsp_u Jdf_p¡ NyZp¡Ñf 2:5 R>¡. Apcp_p S>Þd hMs¡ s¡_u dpsp_u Jdf 27 hj® lsu. 
 sp¡ Apcp A_¡ s¡_u dpsp_u lpg_u Jdf ip¡^p¡. 

(7)  hÐkgp A_¡ l„kp_u ApS>_u Jdf A_y¾$d¡ 14 hj® A_¡ 10 hj® R>¡. L¡$V$gp hj® ̀ R>u s¡d_u  Jdf_p¡ NyZp¡Ñf 
5:4 \i¡? 

(8)  î¡ep A_¡ s¡_u dpsp_u ApS>_u Jdf_p¡ NyZp¡Ñf 2 : 7 R>¡. Å¡ 2 hj® `R>u s¡d_u Jdf_p¡ NyZp¡Ñf   1 : 3 
\i¡, sp¡ î¡ep_u ApS>_u Jdf ip¡^p¡. 

dlphfpk„N°l  4.1

5 40

7 40

25

31

31 5 40 25 7 40

155 1240 175 1000

1240

x
x
x x

x x

+
+

=

+( ) = +( )
+ = +

−11000 175 155

240 20

12

= −
=
=

x x
x

x



62

   NyZp¡Ñf_u syg_p

 Å¡   b > 0, d > 0 sp¡  
a
b  , 

c
d  Ap NyZp¡Ñf_u syg_p _uQ¡_p r_edp_ykpf L$fhpdp„ Aph¡ R>¡.    

 (i) Å¡  ad > bc sp¡  a
b

 >  
c
d    (ii) Å¡  ad < bc sp¡   a

b
< 
c
d      (iii) Å¡  ad = bc sp¡  

a
b  = 

c
d               

_uQ¡ Ap`¡g v$f¡L$ Å¡X$u_p NyZp¡Ñf hÃQ¡_p¡ ¾$dk„b„^ _½$u L$fp¡. (syg_p L$fp¡.) 

Dv$p. (1)   4

9

7

8
,  4

9

7

8
,

DL¡$g :     4  ´  8   ?    7  ´  9
                      32  <  63
             \    4

9

7

8
<

      Dv$p. (2)  13

8

7

5
, 13

8

7

5
,

      DL¡$g :     13 5 8 7´ ´, ?

                            65 56?

                             65 56>

                      \       13

8

7

5
>

Dv$p. (3) Å¡  a A_¡ b `|Zp¯L$ k„¿ep lp¡e A_¡ a < b, b > 1 sp¡ 
a
b

−
−

1
1

, 
a
b

+
+

1
1  Ap NyZp¡Ñfp¡ hÃQ¡_p¡ ¾$dk„b„^ 

_½$u L$fp¡.   

DL¡$g :  a < b \ a - 1 < b -1 

    lh¡ a
b

−
−

1
1

 - 
a
b

+
+

1
1   Ap bpv$bpL$u_p¡ rhQpf L$fuA¡ .

    

 a
b

−
−

1
1

 - a
b

+
+

1
1

  

.......... (I)

.......... (II)

.....(I) A_¡ (II) `f 
\u

2

1
0

1

1

1

1
0

1

1

1

1

2

a b
b
a
b

a
b

a
b

a
b

−( )
−

<

−
−

−
+
+

<

−
−

<
+
+

lh¡ a < b  \ a - b < 0    

s¡ S> âdpZ¡, b2-1 > 0 L$pfZ   b > 1

ÅZu gCA¡. 

=
−( ) +( ) − +( ) −( )

−( ) +( )

=
− + −( ) − + − −( )

−

a b a b
b b

ab b a ab b a
b

1 1 1 1

1 1

1 1

12

==
− + − − − + +

−

=
−
−

=
−( )
−

ab b a ab b a
b

a b
b
a b
b

1 1

1

2 2

1

2

1

2

2

2

=
−( ) +( ) − +( ) −( )

−( ) +( )

=
− + −( ) − + − −( )

−

a b a b
b b

ab b a ab b a
b

1 1 1 1

1 1

1 1

12

==
− + − − − + +

−

=
−
−

=
−( )
−

ab b a ab b a
b

a b
b
a b
b

1 1

1

2 2

1

2

1

2

2

2

=
−( ) +( ) − +( ) −( )

−( ) +( )

=
− + −( ) − + − −( )

−

a b a b
b b

ab b a ab b a
b

1 1 1 1

1 1

1 1

12

==
− + − − − + +

−

=
−
−

=
−( )
−

ab b a ab b a
b

a b
b
a b
b

1 1

1

2 2

1

2

1

2

2

2

=
−( ) +( ) − +( ) −( )

−( ) +( )

=
− + −( ) − + − −( )

−

a b a b
b b

ab b a ab b a
b

1 1 1 1

1 1

1 1

12

==
− + − − − + +

−

=
−
−

=
−( )
−

ab b a ab b a
b

a b
b
a b
b

1 1

1

2 2

1

2

1

2

2

2

=
−( ) +( ) − +( ) −( )

−( ) +( )

=
− + −( ) − + − −( )

−

a b a b
b b

ab b a ab b a
b

1 1 1 1

1 1

1 1

12

==
− + − − − + +

−

=
−
−

=
−( )
−

ab b a ab b a
b

a b
b
a b
b

1 1

1

2 2

1

2

1

2

2

2
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Dv$p. (4)  Å¡  a : b = 2 : 1   A_¡  b : c = 4 : 1 sp¡  a
b c

4

2 2

3

32









  Ap fpri_u qL„$ds ip¡^p¡ . 

DL¡$g :      1
2

b
a =         \ a = 2 b      1

4
c
b =         \ b = 4c    

 a = 2b  =  2 ´ 4c = 8c       \ a = 8 c  
 lh¡ a = 8c, b = 4c  d|L$sp„ , 

  a
b c

4

2 2

3

32









 = 8

32 4

8 8 8 8

32 16

4

2 2 2

3

4

2 2

3

c
c c

c
c c

( )
× × ×













=
× × × ×
× × ×











 

     

      = (8)3

  \     
a
b c

4

2 2

3

32









  = 512

(1)  
a
b

ak
bk

=  Ap NyZ^d®_p¡ D`ep¡N L$fu_¡ Mpgu S>Áepdp„ ep¡Áe k„¿ep gMp¡. 

 (i) 
5

7 28

35

3 5
= = =

....

....

....

.
    (ii) 9

14

4 5

42 3 5
= = =

.

....

.... ....

.

(2)  Ap`¡gp„ NyZp¡Ñf ip¡^p¡.  

 (i) hsy®m_u rÓÄep_p¡ s¡_p `qfO kp\¡_p¡ NyZp¡Ñf . 

 (ii) r rÓÄephpmp hsy®m_p `qfO_p¡, s¡_p n¡Óam kp\¡_p¡ NyZp¡Ñf. 

 (iii) bpSy> 7 k¡du lp¡e s¡hp Qp¡fk_p¡ rhL$Z®_p¡ s¡_u bpSy> kp\¡_p¡ NyZp¡Ñf . 

 (iv) g„bpC 5 k¡du A_¡ `lp¡mpC 3.5 k¡du lp¡e s¡hp g„bQp¡fk_u `qfrdrs_p¡, 

  s¡_p n¡Óam kp\¡_p¡ NyZp¡Ñf .    

(3)  _uQ¡ Ap`¡gp„ NyZp¡Ñf_u Å¡X$uAp¡ hÃQ¡ _p_p-dp¡V$p`Ï„ _½$u L$fp¡.  

 (i) 
5

3

3

7

,    (ii) 
3 5

5 7

63

125

,   (iii) 5

18

17

121
,  

 (iv)  
80

48

45

27

,   (v) 9 2

5 1

3 4

7 1

.

.
,

.

.

(4)  (i) �ABCD kdp„sf cyS> QsyóL$p¡Z R>¡. s¡_p Ð A A_¡ Ð B _p dp`_p¡ NyZp¡Ñf 5 : 4 R>¡. 

  sp¡ Ð B _y„ dp` ip¡^p¡ .

 (ii) AëbV®$ A_¡ kgud_u ApS>_u Jdf_p¡ NyZp¡Ñf 5 : 9 R>¡. `p„Q hj® `R>u s¡d_u Jdf_p¡ NyZp¡Ñf 

3 : 5 \i¡, sp¡ s¡d_u ApS>_u Jdf ip¡^p¡.

dlphfpk„N°l  4.2
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 (iii) A¡L$ g„bQp¡f_u g„bpC A_¡ `lp¡mpC_p¡ NyZp¡Ñf 3 : 1 R>¡, g„bQp¡f_u `qfrdsu 36 k¡du R>¡. sp¡ 

s¡_u g„bpC  A_¡ `lp¡mpC ip¡^p¡.   

 (iv) b¡ k„¿ep_p¡ NyZp¡Ñf 31 : 23 R>¡ A_¡ s¡d_p¡ kfhpmp¡ 216 R>¡. sp¡ s¡ k„¿ep ip¡^p¡.  

 (v) b¡ k„¿ep_p¡ NyZpL$pf 360 R>¡ A_¡ s¡d_p¡ NyZp¡Ñf 10 : 9 R>¡ sp¡ s¡ k„¿ep ip¡^p¡. 

(5*) Å¡  a : b =  3 : 1 A_¡   b : c =  5 : 1 sp¡ (i) 
a
b c

3

2

3

15









 (ii) 

a
bc

2

7
 Ap fpriAp¡_u qL„$ds ip¡^p¡. 

(6*) 0 04 0 4 0 4 0 04. . . .× × = × ×a b  sp¡ 
a
b    Ap NyZp¡Ñf ip¡^p¡. 

(7) (x + 3) :  (x + 11) = (x - 2) : (x + 1) sp¡ x _u qL„$ds ip¡^p¡. 

ÅZu gCA¡. 

  kdp_ NyZp¡Ñf `f_u q¾$ep 

kdp_sp_p NyZ^d®_p¡ D`ep¡N L$fu_¡ b¡ kdp_ NyZp¡Ñf `f L¡$V$guL$ q¾$epAp¡ L$fu iL$pe R>¡. s¡_p¡ Aæepk  L$fuA¡.

 Å¡  a , b, c, d  ^_k„¿epAp¡ lp¡e sp¡ _uQ¡_u q¾$epAp¡ kdÆ gCA¡.  

(I) ìeõs q¾$ep (Invertendo)  Å¡   
a
b =

c
d  sp¡ 

b
a

d
c

=  

         a
b

c
d

a d b c
b c a d
b c
a c

a d
a c

b
a

d
c

=

× = ×
× = ×
×
×

=
×
×

=

 

            \       
                 \
      \   (bß¡ bpSy>  a ´ c hX¡$ cpNsp„ )
      \

        \ Å¡   
a

b

c

d
=  sp¡ 

b

a

d

c
=  Ap_¡ "ìeõs q¾$ep' L$l¡ R>¡.  

(II) A¡L$p„sf q¾$ep (Alternando) Å¡   
a
b =

c
d  sp¡ a

c
b
d

=    

             
a
b =

c
d  

          \ a d b c
a d
c d

b c
c d

a
c

b
d

× = ×
×
×

=
×
×

=

      \   (bß¡ bpSy> c ´ d hX¡$ cpNsp„ )

      \

Å¡  
a

b

c

d
=  sp¡ 

a

c

b

d
=   Ap_¡ "A¡L$p„sf q¾$ep' L$l¡ R>¡.  

Å¡  

Å¡  
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(III) ep¡N q¾$ep  (Componendo)   Å¡  
a

b

c

d
=  sp¡ 

a b
b

c d
d

+
=

+
 

                a

b

c

d
=

                              \     a
b

c
d

a b
b

c d
d

+ = +

+
=

+

1 1    (bß¡ bpSy>A¡ 1 Dd¡fsp„ )

                              \

   Å¡  
a

b

c

d
=  sp¡  a b

b

c d

d

+
=

+  Ap_¡ "ep¡Nq¾$ep' L$l¡ R>¡. 

(IV) rhep¡N q¾$ep (Dividendo)   Å¡   a

b

c

d
=  sp¡ 

a b
b

c d
d

−
=

−
 

            a
b

c
d

a
b

c
d

a b
b

c d
d

=

− = −

−
=

−

1 1                              \    (bß¡ bpSy>A¡\u 1 bpv$ L$fsp„ )

                              \

   Å¡  
a

b

c

d
=   sp¡  

a b

b

c d

d

−
=

−
Ap_¡ "rhep¡Nq¾$ep' L$l¡ R>¡. 

(V) ep¡N-rhep¡N q¾$ep (Componendo-dividendo) Å¡   
a

b

c

d
=  sp¡ 

a b
a b

c d
c d

+
−

=
+
− , a ¹ b, c ¹ d

    
 
           

                              

Å¡  
a

b

c

d
=  sp¡   

a b

a b

c d

c d

+
−

=
+
− Ap_¡ ep¡N-rhep¡N q¾$ep L$l¡ R>¡. 

 ep¡N q¾$ep A_¡ rhep¡N q¾$ep_y„ kpdpÞe ê$`   

 Å¡  
a

b

c

d
=  sp¡ a b

b
c d
d

+
=

+        (ep¡N q¾$ep A¡L$ hMs L$fu)   

    
a b
b

c d
d

+
=

+2 2
              

(ep¡N q¾$ep b¡ hMs L$fu)   

 kpdpÞe fus¡  
a mb
b

c md
d

+
=

+
 (ep¡N q¾$ep m hMs L$fu)  ...(I)  

 s¡\u Å¡ 
a

b

c

d
= sp¡ 

a mb
b

c md
d

−
=

−
 (rhep¡N q¾$ep m hMs L$fu)  ...(II) 

  A_¡  Å¡  
a

b

c

d
= sp¡ 

a mb
a mb

c md
c md

+
−

=
+
−

 ...((I) A_¡   (II) `f\u, cpNpL$pf L$fu_¡)

Å¡ a
b

c
d

a b
b

c d
d

a b
b

c d
d

a b
a b

c d
c d

=

+
=

+

−
=

−

+
−

=
+
−

a
b

c
d

a b
b

c d
d

a b
b

c d
d

a b
a b

c d
c d

=

+
=

+

−
=

−

+
−

=
+
−

\    (ep¡N q¾$ep L$fsp„. )   ....(1)

\    (rhep¡N q¾$ep L$fsp„. ) ....(2)

\    (1) A_¡  (2) `f \u.

Å¡  

Å¡  
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NZ¡gp„ Dv$plfZp¡ 

Dv$p. (1) Å¡  a
b

=
5

3
 sp¡ a b

b
+

=
7

7
? Ap NyZp¡Ñf_u qL„$ds ip¡^p¡.  

fus I fus II

DL¡$g : Å¡  a
b

=
5

3
  sp¡ a b k

5 3
= = , (A¡L$p„sf q¾$ep L$fu_¡)  

     \ a = 5k, b = 3k 

\    

a
b

=
5

3

 

 

 

a
b

a b
b

a b
b

7

5

21

7

7

5 21

21

7

7

26

21

=

+
=

+

+
=

Dv$p. (2) Å¡ 
4b

a 7
= sp¡ b5

b
a - Ap NyZp¡Ñf_u qL„$ds ip¡^p¡.

                fus I  fus II

DL¡$g :           
4b

a 7
=

 \
7 4

a b
= A¡L$p„sf q¾$ep L$fu_¡ 

 \
7 4

a b m= = ^pfuA¡ .

\ a = 7m,   b = 4m

  \ b5
b
a -  =

4

5(7 ) 4

m
m m-

=
4

4

m
m m35 -

=
4

31

4b
a 7

=

      \        
5

4

5 7

4

35

b
a #

=

=

\ 5 35 4

4

a b
b
−

=
−  (rhep¡N q¾$ep L$fsp„)  

\ b5

b
a

4

31- =

(ìeõs q¾$ep) 

(A¡L$p„sf q¾$ep) 

 (ep¡N q¾$ep) 

(rhep¡N q¾$ep) 

Å¡  
a
b

c
d

=  sp¡ 
b
a

d
c

=

Å¡  
a
b

c
d

= sp¡ c
a

d
b=

Å¡  
a
b

c
d

= sp¡ 
a b
b

c d
d

+
=

+

Å¡  b
a

d
c= sp¡ b

a b
d
c d

=
--

Å¡  b
a

d
c= sp¡

a b
a b

c d
c d

+
−

=
+
−

   (ep¡N-rhep¡N q¾$ep) 

   (ep¡N q¾$ep L$fsp„)     
a b
b

k k
k

k k
k

k
k

+
=

+ ×
×

=
+

= =

7

7

5 7 3

7 3

5 21

21

26

21

26

21

\

\

\

Ap Ýep_dp„ fpMuA¡.

- -

-

-

• •

•

•

•
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Dv$p. (3) Å¡  
3b

a 7
= sp¡  

2

2

a b
a b

-
+ _u qL„$ds ip¡^p¡.     

DL¡$g : fus I :  ^pfuA¡  a = 7m, b = 3m

 \ 
2

2

a b
a b

-
+  =

+ ×
− ×

7 2 3

7 2 3

m m
m m

                   m
m

7 6

7 6

m
m

-
+=

                    13
m
m= =  

1

13

   fus II :          
3b

a 7
=

                \   
2 6

7

b
a

= ...... bß¡ bpSy> 
1

2
 hX¡$ NyZsp„

              \ a b
a b

+
−

=
+
−

2

2

7 6

7 6
  (ep¡N-rhep¡N q¾$ep L$fu_¡) 

              \ 
2

2

a b
a b

-
+ =  

1

13       

Dv$p. (4) Å¡  
a b
3 2

=  sp¡ 
5 3

7 2

a b
a b

+
− _u qL„$ds ip¡^p¡. 

DL¡$g :                  fus I 

                a b
3 2

=  

         \ a
b

=
3

2

........ A¡L$p„sf q¾$ep L$fu_¡  

lh¡   5 3

7 2

a b
a b

+
−

  _p v$f¡L$ `v$_¡ b hX¡$ cpNsp„ 

                

5 3

7 2

5 3

7 2

5
3

2
3

7
3

2

a
b

b
b

a
b

b
b

a
b
a
b

+

−
=







 +







 −

=







 +







 −−

=
+

−

=
+
−

=

2

15

2
3

21

2
2

15 6

21 4

21

17

fus II 

              
a b
3 2

=

         \   a b
3 2

=  = t    ̂ pfuA¡ 

\   a = 3t A_¡ b = 2t Ap qL„$ds d|L$sp„ .

            

5 3

7 2

5 3 3 2

7 3 2 2

15 6

21 4

21

17

21

17

a b
a b

t t
t

t t
t

t
t

+
−

=
+
−

=
+
−

=

=

( ) ( )

( ) ( t)

t

(t ¹ 0)

-

-

-

-
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 Dv$p. (5) Å¡   
4

5

x

y
=   sp¡ 

4
4

−
+  _u qL„$ds ip¡^p¡. 

DL¡$g :  4    
5

4 16    
5

4 16 5    
4 16 5

4 21    
4 11
4 11    
4 21

x
y

x
y

x y
x y

x y
x y
x y
x y

=

=

+ +=
− −

+ =
−
− =
+

...(bß¡ bpSy> 4 hX¡$ NyZsp„)  

...(ep¡N-rhep¡N q¾$ep L$fsp„) 

Dv$p. (6)    Å¡  5x = 4y  sp¡  
2 2

2 2

3
3
x y
x y

+
−  _u qL„$ds ip¡^p¡.       

DL¡$g :               5x = 4y
x
y

x
y

x
y

x y
x y

x

  

  

  

 

=

=

=

+
−

=
+
−

+

4

5

16

25

3 48

25

3

3

48 25

48 25

3

2

2

2

2

2 2

2 2

2 yy
x y

2

2 2
3

73

23−
=  

...(bß¡ bpSy> hN®$ L$fsp„) 

...(bß¡ bpSy> 3 hX¡$ NyZsp„) 

...(ep¡N-rhep¡N q¾$ep L$fsp„) 

ÅZu gCA¡. 

   kdp_ NyZp¡Ñf_p NyZ^d®_p¡ D`ep¡N (Use of properties of equall ratios)

L¡$V$gp„L$ kduL$fZp¡ DL¡$ghp buÆ ̀ Ý^rsAp¡ L$fsp„ "kdp_ NyZp¡Ñf ̀ f_u q¾$ep'_p¡ D`ep¡N L$fhp¡ kNhX$  cep£ R>¡. 

Dv$p. (1) kduL$fZ DL¡$gp¡.   3 5 7

10 14

3 4 3

8 6

2 2x x
x

x x
x

+ +
+

=
+ +

+  

DL¡$g :     3 5 7

10 14

3 4 3

8 6

2 2x x
x

x x
x

+ +
+

=
+ +

+

   \    
6 10 14

10 14

6 8 6

8 6

2 2x x
x

x x
x

+ +( )
+

=
+ +( )

+
 ...(bß¡ bpSy> 2 hX¡$ NyZsp„) 

\

\

\

\

\

\

\

\

\ ...(ìeõs q¾$ep L$fsp„)

2 2

2 2

3

3

x y

x y

+
−
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             x =
46

5
  Ap kduL$fZ_p¡ DL¡$g R>¡. 

\ 6 10 14 10 14

10 14

6 8 6 8 6

8 6

2 2x x x
x

x x x
x

+ +( ) − +( )
+

=
+ +( ) − +( )

+
 ...(rhep¡N q¾$ep L$fsp„) 

\     ∴
+

=
+

6

10 14

6

8 6

2 2x
x

x
x

Ap kduL$fZ x = 0  A¡ qL„$ds dpV¡$ kÐe R>¡.  \ x = 0  Ap kduL$fZ_p¡ A¡L$ DL¡$g R>¡.  

Å¡  x  ¹ 0 sp¡ x2 ¹ 0,   \  6x2 hX¡$ cpNsp„ , 1

10 14

1

8 6x x+
=

+

      

   

   

8 6 10 14

6 14 10 8

8 2

4

x x

x x

x

x

+ = +

− = −

− =

= −

 \ x = −4   A\hp x = 0  Ap kduL$fZ_p„ DL¡$g R>¡.

Dv$p. (2)  DL¡$gp¡.    x x
x x

x x x x
x x x x

+ + −
+ − −

=

+ + − + + − −
+ + − − + − −

=
+

7 2

7 2

5

1

7 2 7 2

7 2 7 2

5( ) ( )

( ) ( )

11

5 1−
        ...(ep¡N-rhep¡N q¾$ep L$fsp„) 

    

2 7

2 2

6

4

7

2

3

2

7

2

9

4

4 28 9 18

28 18 9 4

46 5

46

x
x

x
x

x
x

x x

x x

x

+
−

=

+
−

=

+
−

=

+ = −

+ = −

=

55
= x

\
\
\
\

\

\

\            ...(bß¡ bpSy> hN®$ L$fsp„) 

\

\

\

\

\
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a
b = 3

4
 

  3

4

a
b

= -----

  ab2 = -----

  2
2
a b
a b

−
+

= ----- 5 2

5 2

2 2

2 2

a b
a b

+
− = -----

  a b
b

2 2

2

+ = ---

   L©$rs
ÅX$p L$pX®$ `¡`f_p `p„Q Vy$L$X$p gp¡. v$f¡L$ `f _uQ¡_p `¥L$u A¡L$ rh^p_ gMp¡. 

(i)  
a b
b

c d
d

+
=

+
   (ii)  

a
c  = b

d
      (iii) 

a
b  =

ac
bd      (iv) c

d
 = c a
d b

-
-

    (v) 
a
b  = 

rc
rd

a, b, c, d  ^_k„¿epAp¡ R>¡ A_¡  
a
b  = 

c
d  Ap`¡gy„ R>¡ sp¡ D`f_y„ v$f¡L$ rh^p_ Mfy„ L¡$ Mp¡Vy„$ s¡ L$pX®$_u `pR>m 

gMp¡. AkÐe lp¡e sp¡ s¡ dpV¡$_y„ L$pfZ gMp¡.

dlphfpk„N°l  4.3

(1) Å¡  
a
b = 7

3
 sp¡  _uQ¡_u fpriAp¡_u qL„$ds ip¡^p¡. 

  (i) 
5 3

5 3

a b
a b

+
−      (ii) 

2 3

2 3

2 2

2 2

a b
a b

+
−       (iii) 

a b
b

3 3

3

-
     (iv)    

7 9

7 9

a b
a b

+
−      

(2) Å¡  
15 4

15 4

47

7

2 2

2 2

a b
a b

+
−

=  sp¡  _uQ¡_u fpriAp¡_u qL„$ds ip¡^p¡.   

 (i) 
a
b   (ii) 

7 3

7 3

a b
a b

−
+   (iii) 

b a
b a

2 2

2 2

2
2

−
+   (iv)   b a

b a

3 3

3 3

2

2

−
+

      

(3) Å¡  
3 7

3 7

4

3

a b
a b

+
−

=  sp¡   
3 7

3 7

2 2

2 2

a b
a b

−
+  NyZp¡Ñf_u qL„$ds ip¡^p¡.

(4) _uQ¡_p kduL$fZp¡ DL¡$gp¡.    

 (i) x x
x

x x
x

2 2
12 20

3 5

8 12

2 3

+ −
−

=
+ +

+
  (ii) 

10 15 63

5 25 12

2 3

5

2

2

x x
x x

x
x

+ +
− +

=
+

−

 (iii) 
( ) ( )

( ) ( )

2 1 2 1

2 1 2 1

17

8

2 2

2 2

x x
x x

+ + −
+ − −

=    (iv*)        4 1 3

4 1 3

4

1

x x
x x

+ + +
+ − +

=   

 (v)  
( ) ( )4 1 2 3

4 12 9

61

36

2 2

2

x x
x x

+ + +
+ +

=         (vi)  
( ) ( )

( ) ( )

3 4 1

3 4 1

61

189

3 3

3 3

x x
x x

− − +
− + +

=      

L©$rs : _uQ¡ Ap`¡gp Qp¡L$W$pdp„  a  A_¡  b _u qL„$ds bv$gu_¡ a : b NyZp¡Ñf_u AÞe qL„$ds d|L$hp\u A_¡L$ 

Dv$plfZp¡ s¥epf L$fu iL$pi¡.  Sy>v$u Sy>v$u qL„$dsp¡ gC_¡ Sy>v$p-Sy>v$p Dv$plfZp¡ s¥epf L$fp¡ A_¡ DL¡$gp¡.
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rhQpf L$fuA¡.

----(kdp_ NyZp¡Ñf_p rkÝ^p„s\u) 

x y z x y z

x y z

x y z

3 5 4

5

5 3

3

3 5

4

4 4

5

15

3

15

4

16

5 3 4

= = =
×
×

=
− ×
− ×

=
×
×

∴ = =
−
−

=

=
− +

115 15 16

5 3 4

16

− +

=
− +x y z

ÅZu gCA¡. 

  kdp_ NyZp¡Ñf_p¡ rkÝ^p„s   (Theorem on equal ratios)

Å¡  b
a

d
c= sp¡ a

b
a c
b d

c
d

=
+
+

=   Ap_¡ kdp_ NyZp¡Ñf_p¡ rkÝ^p„s L$l¡ R>¡.     

kprbsu :  b
a

d
c= = k   ^pfuA¡ .   \   a =  bk   A_¡    c = dk

  \ 
a c
b d

bk dk
b d

k b d
b d

k+
+

=
+
+

=
+( )

+
=

  \ a
b

c
d

a c
b d

= =
+
+

  Ap`Z_¡ Mbf R>¡ L¡$ ,    b
a

bl
al=

  \   Å¡   b
a

d
c= = k ,    sp¡   

al
bl

cm
dm

al cm
bl dm

k= =
+
+

=

  Ap S> fus¡ rhQpf L$fu_¡ Å¡  
a
b

c
d

e
f

= = = ........  (kp„s `v$p¡)  A_¡  Å¡  l, m, n Ap i|Þe¡sf k„¿ep

  lp¡e sp¡  v$f¡L$ NyZp¡Ñf =  al cm en
bl dm fn

+ + +
+ + +

...

...
 (kp„s `v$p¡)  A¡ kdp_ NyZp¡Ñf_p„ rkÝ^p„s_y„

  kpdpÞe ê$` R>¡. 

 A¡L$ ìepepd ipmp_p riiyNV$dp„ 35 R>p¡L$fuAp¡ A_¡ 42 R>p¡L$fpAp¡ R>¡. bpgNV$dp„ 30 R>p¡L$fuAp¡ A_¡ 
36  R>p¡L$fpAp¡ R>¡, qL$ip¡fNV$dp„ 20 R>p¡L$fuAp¡ A_¡ 24 R>p¡L$fpAp¡ R>¡. sp¡ v$f¡L$ NV$dp„ R>p¡L$fuAp¡_u k„¿ep_p¡, 
 R>p¡L$fpAp¡_u k„¿ep kp\¡_p¡ NyZp¡Ñf L¡$V$gp¡? 
 kd|l L$hpes dpV¡$ ÓZ¡e NV$ d¡v$p_dp„ A¡L$ kp\¡ Apìep sp¡ s¡dp„ R>p¡L$fuAp¡_u k„¿ep_u R>p¡L$fpAp¡_u 
k„¿ep  kp\¡_p¡ NyZp¡Ñf L¡$V$gp¡? 
 D`f_p âñp¡_p S>hpb `f\u "kdp_ NyZp¡Ñf_p rkÝ^p„s_p¡' spmp¡ dþep¡ L¡$? 

Dv$p. (1)   _uQ¡_p rh^p_dp„ Mpgu S>Áep `|fp¡. 

    (i) a b a b
3 7

4 9
= =

+
..........

 (ii) 
x y z x y z
3 5 4

5 3 4
= = =

− +
...............

DL¡$g : (i) a b a b a b a b
3 7

4 9

4 3 9 7

4 9

12 63

4 9

75
= =

+
× + ×

=
+
+

=
+

                  
(ii)
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 Dv$p. (2)  Å¡  
a

x y z
b

y z x
c

z x y( ) ( ) ( )− +
=

− +
=

− +2 3 2 3 2 3   A_¡  x  + y + z ¹ 0 sp¡  

 v$f¡L$ NyZp¡Ñf =  
a b c
x y z
+ +
+ +2( )

 R>¡ s¡ kprbs L$fp¡.     

DL¡$g : 
a

x y z
b

y z x
c

z x y( ) ( ) ( )− +
=

− +
=

− +2 3 2 3 2 3
= k dp_uA¡ .

 \ kdp_ NyZp¡Ñf rkÝ^p„s\u

 

Dv$p. (3) Å¡   
y

b c a
z

c a b
x

a b c+ −
=

+ −
=

+ − sp¡ 
a
z x

b
x y

c
y z+

=
+

=
+  R>¡ s¡ kprbs L$fp¡.     

DL¡$g :  â\d Ap`¡gp NyZp¡Ñf `f ìeõs q¾$ep L$fsp„, 

 
b c a
y

c a b
z

a b c
x

+ −
=

+ −
=

+ −
 

 lh¡  b c a
y

c a b
z

a b c
x

+ −
=

+ −
=

+ −  = k dp_uA¡ .  

 \ kdp_ NyZp¡Ñf rkÝ^p„s\u

 k c a b a b c
z x

a
z x

=
+ − + + −

+

=
+

( ) ( )

               .....(I)
2

 k a b c
x y

b
x y

=
+ − + + −

+

=
+

( ) (b c a)

.......( )
2

II

      k
b c a c a b

y z
c

y z

=
+ − + + −

+

=
+

( ) ( )

2
            .....(III) 

k c a b a b c
z x

a
z x

=
+ − + + −

+

=
+

( ) ( )

               .....(I)
2

 

k a b c
x y

b
x y

=
+ − + + −

+

=
+

( ) (b c a)

.......( )
2

II
      

k b c a c a b
y z

c
y z

=
+ − + + −

+

=
+

( ) ( )

2
            .....(III)

    \     2 2 2a
z x

b
x y

c
y z

a
z x

b
x y

c
y z

+
=

+
=

+

+
=

+
=

+         \  

Dv$p. (4)  kduL$fZ DL¡$gp¡ : 14 6 8

10 4 7

7 3

5 2

2

2

x x
x x

x
x

− +
+ +

=
−
+

DL¡$g : Dv$plfZ_y„ r_funZ L$fsp„ A¡hy„ v¡$Mpe R>¡ L¡$, S>dZu bpSy>_p NyZp¡Ñf_p  ̀ |h®`v$_¡ A_¡ DÑf`v$_¡ 2x hX¡$ 

NyZuA¡ sp¡ X$pbu bpSy>_p NyZp¡Ñf_p  v$f¡L$_p b¡ `v$ dm¡ R>¡. s¡\u S>dZu  bpSy>_p bß¡ `v$p¡_¡ D`f _uQ¡ 

2x hX¡$ NyZuA¡ `Z s¡ dpV¡$ x (A¡ i|Þe _\u) s¡ r_ròs L$fuA¡. 

k a b c
x y z y z x z x y
a b c
x y z
a b

= + +
− + + − + + − +

= + +
+ +

= +

( ) ( ) ( )2 3 2 3 2 3

2 2 2
  

  
++

+ +

∴
− +

=
− +

=
− +

= + +

c
x y z
a

x y z
b

y z x
c

z x y
a b c

2

2 3 2 3 2 3 2

( )

             
(( )x y z+ +

k a b c
x y z y z x z x y
a b c
x y z
a b

= + +
− + + − + + − +

= + +
+ +

= +

( ) ( ) ( )2 3 2 3 2 3

2 2 2
  

  
++

+ +

∴
− +

=
− +

=
− +

= + +

c
x y z
a

x y z
b

y z x
c

z x y
a b c

2

2 3 2 3 2 3 2

( )

             
(( )x y z+ +



73

 Å¡  x = 0 lp¡e sp¡     
14 6 8

10 4 7

2

2

x x
x x

− +
+ +  =  

8

7
   A_¡    

7 3

5 2

3

2

x
x

−
+

=
−

 \ 
8

7

3

2
=

−
 Ap rhk„Nssp dm¡ R>¡. 

 \  x ¹ 0

  S>dZu bpSy>_p bß¡ `v$p¡_¡ 2x hX¡$ NyZuA¡ . 

 
\

   
        

    

14 6 8

10 4 7

2 7 3

2 5 2

14 6 8

2

2

2

x x

x x

x x

x x
k

x x

− +
+ +

=
−
+

=

− +

( )

( )

110 4 7

14 6

10 4

14 6 8 14 6

10 4 7

2

2

2

2 2

2

x x

x x

x x
k

x x x x

x x

+ +
=

−
+

=

− + − +
+ +

 

    
−− −

= =

=

−
+

=

− = +

10 4

8

7

8

7

7 3

5 2

8

7

49 21 40 16

49

2x x
k

k

x

x

x x

     

     

   

 xx x

x x

− = +

= =

40 16 21

9 37
37

9
  

 

        

    

14 6 8

10 4 7

2 7 3

2 5 2

14 6 8

2

2

2

x x

x x

x x

x x
k

x x

− +
+ +

=
−
+

=

− +

( )

( )

110 4 7

14 6

10 4

14 6 8 14 6

10 4 7

2

2

2

2 2

2

x x

x x

x x
k

x x x x

x x

+ +
=

−
+

=

− + − +
+ +

 

    
−− −

= =

=

−
+

=

− = +

10 4

8

7

8

7

7 3

5 2

8

7

49 21 40 16

49

2x x
k

k

x

x

x x

     

     

   

 xx x

x x

− = +

= =

40 16 21

9 37
37

9
  

dlphfpk„N°l  4.4

(1)  _uQ¡_p rh^p_dp„ Mpgu S>Áep `|fp¡. 

 (i)  
x y x y x y
7 3

3 5 7 9
= =

+
=

−
....... ......

    (ii)  
a b c a b c
3 4 7

2 3

6 8 14
= = =

− +
=

− +......

......

(2)  5 m -n =3m +4n  sp¡ _uQ¡_u fpriAp¡_u qL„$ds ip¡^p¡. 

 (i)  
m n
m n

2 2

2 2

+
−    (ii)  

3 4

3 4

m n
m n

+
−

(3)  (i)  Å¡  a(y+z) = b(z+x) = c(x+y)  A_¡  a, b, c `¥L$u L$p¡C`Z b¡ k„¿ep kdp_ _ lp¡e 

  sp¡   y z
a b c

z x
b c a

x y
c a b

−
−

=
−
−

=
−
−( ) ( ) ( )

 R>¡ s¡ bsphp¡.  

 (ii)  Å¡  
x

x y z
y

y z x
z

z x y3 3 3− −
=

− −
=

− −
  A_¡  x+y +z ¹ 0 v$f¡L$ NyZp¡Ñf_u qL„$ds 1 R>¡. 

  A¡d bsphp¡. 

\

\

\

\

\
\

\ \
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 (iii) Å¡   ax by
x y

bx az
x z

ay bz
y z

+
+

=
+
+

=
+
+

 A_¡  x+y +z ¹ 0 sp¡  v$f¡L$ NyZp¡Ñf 
a b+

2
 R>¡,

  s¡ kprbs L$fp¡.      

 (iv) Å¡   y z
a

z x
b

x y
c

+
=

+
=

+  sp¡  x
b c a

y
c a b

z
a b c+ −

=
+ −

=
+ −

  R>¡ s¡ bsphp¡.  

 (v) Å¡  
3 5

5 3

5

5

x y
z y

x z
y x

y z
x z

−
+

=
+
−

=
−
−  sp¡  v$f¡L$ NyZp¡Ñf 

x
y  R>¡ s¡ bsphp¡.   

(4)  kduL$fZ DL¡$gp¡.  (i) 16 20 9

8 12 21

4 5

2 3

5 40 12

5 10 4

8

1 2

2

2

2

2

x x
x x

x
x

y y
y y

y
y

− +
+ +

=
−
+

+ −
+ −

=
+

+

  `f„`qfs âdpZ   (Continued Proportion)

 _uQ¡_p NyZp¡Ñfp¡ Ýep_dp„ ëep¡. 4:12  A_¡  12:36 Ap bÞ_¡ kdp_ NyZp¡Ñfp¡ R>¡. Ap âdpZdp„ "12' 
kpdpÞe `v$  R>¡. s¡\u 4, 12, 36 Ap k„¿epAp¡ `f„`qfs âdpZdp„ R>¡ A¡d L$l¡ R>¡.  

 Å¡  a

b
=b

c
 sp¡ a, b, c Ap k„¿epAp¡ `f„`qfs âdpZdp„ R>¡ A¡d L$l¡ R>¡. 

 Å¡   ac = b2,  sp¡ bß¡ bpSy>A¡ bc hX¡$ cpNsp„  a
b

 = b
c

 Ap kduL$fZ dm¡ R>¡.  

 \   ac = b2  lp¡e, sp¡ a, b, c  `f„`qfs âdpZdp„ lp¡e R>¡.  

 Å¡  a, b, c `f„`qfs âdpZdp„ lp¡e sp¡  b _¡ a  A_¡  c _p¡ "cp¥rdsuL$ dÝe' (Geometric mean) 
A\hp "dÝed âdpZ `v$' (Mean proportional) L$l¡ R>¡.  
 Ap `f\u Ýep_dp„ ëep¡ L¡$, _uQ¡_p b^p rh^p_p¡ kdp_p\} R>¡.   

    \ (1) a
b

 = b
c

         (2) b2= a c         (3) a, b, c `f„`qfs âdpZdp„ R>¡.       

   (4) b A¡ a  A_¡ c _p¡ cp¥rdsuL$ dÝe R>¡.          (5)  b A¡ a  A_¡ c _y„ dÝed âdpZ `v$ R>¡. 

`f„`qfs âdpZ_u k„L$ë`_p `Z rhõspfus L$fu iL$pe R>¡.  

 Å¡  
a
b   = bc  = 

c
d  = 

d
e = e

f
   sp¡ a, b, c, d, e  A_¡   f  Ap b^u k„¿epAp¡ `f„`qfs âdpZdp„ R>¡, 

A¡d L$l¡hpe. 

Dv$p. (1) x A¡ 25 A_¡ 4 _y„ cp¥rdsuL$ dÝe lp¡e sp¡ x _u qL„$ds ip¡^p¡.   

DL¡$g :  x A¡ 25 A_¡ 4 _y„ cp¥rdsuL$ dÝe R>¡. 

   \   x2 = 25 ´ 4
   \    x2 = 100
   \   x = 10

(ii)

ÅZu gCA¡. 
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Dv$p. (2)   Å¡  4 a2b, 8 ab2, p  `f„`qfs âdpZdp„ lp¡e sp¡ p _u qL„$ds ip¡^p¡.  

DL¡$g : Ap`¡gu dprlsudp„  4 a2b,  8 ab2,  p  `f„`qfs âdpZdp„ R>¡.  

   ∴ =

×
=

4

8

8

8 8

4
16

2

2

2

2 2

2

3

a b
ab

ab
p

p ab ab
a b

b  =  

 

   

Dv$p. (3)  7, 12  A_¡  18 Ap v$f¡L$ k„¿epdp„\u L$C k„¿ep bpv$ L$fuA¡ sp¡ dmsu k„¿epAp¡ `f„`qfs âdpZdp„ 
   Aphi¡? 

DL¡$g :  7, 12  A_¡  18 Ap v$f¡L$ k„¿epdp„\u xbpv$ L$fsp„ dmsu k„¿epAp¡ `f„`qfs âdpZdp„ li¡ s¡d ^pfuA¡. 
 (7-x), (12-x), (18 - x)  ̀ f„`qfs âdpZdp„ R>¡.       spmp¡ 

 \      (12-x)2  = (7-x) (18 - x) (7-x)  =  7-(-18)  =  25

 \ 144-24 x + x2  = 126 - 25x + x2 (12-x) =  12 - (-18)  =  30

 \    -24 x +25x  = 126 - 144  (18 - x) =  18 - (-18)  = 36

 \  x  = -18    302 = 900  A_¡  25 ´ 36 = 900 

     25, 30, 36 Ap k„¿ep `f„`qfs âdpZdp„ R>¡. 

 \ 7, 12, 18 dp„\u -18 bpv$ L$fsp„ dmsu k„¿epAp¡ `f„`qfs âdpZdp„ Aph¡ R>¡.   

   k - _u fus  (k -method)

 NyZp¡Ñf_u k - _u fus "kdp_ NyZp¡Ñf' `f Ap^pqfs R>¡ A¡V$g¡ L¡$ âdpZ `f Ap^pqfs âñp¡ DL¡$ghp_u 

kl¡gu  fus R>¡. Ap fusdp„ Ap`¡gp„ v$f¡L$ NyZp¡Ñf_u qL„$ds k dp_hpdp„ Aph¡ R>¡.   

Dv$p. (1)  Å¡  
a
b

= 
c
d  sp¡ bsphp¡ L¡$,  5 3

5 3

7 2

7 2

a c
b d

a c
b d

−
−

=
−
−

DL¡$g :  a
b

=
c
d  = k  ^pfuA¡.\ a =bk, c = dk  

  a   A_¡  c  _u qL„$ds bß¡ bpSy>  d|L$sp„ .  

  X$pbu bpSy> = 5 3

5 3

5 3

5 3

5 3

5 3

a c
b d

bk dk
b d

k b d
b d

k−
−

=
−
−

=
−

−
=

( ) ( ) ( )

( )

  S>dZu bpSy>  = 7 2

7 2

7 2

7 2

7 2

7 2

a c
b d

bk dk
b d

k b d
b d

k−
−

=
−
−

=
−

−
=

( ) ( ) ( )

         \  X$pbu bpSy> = S>dZu bpSy> .

    \
5 3

5 3

7 2

7 2

a c
b d

a c
b d

−
−

=
−
−
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Dv$p. (2) Å¡  a, b, c `f„`qfs âdpZdp„ lp¡e sp¡ kprbs L$fp¡ L¡$  ,  
( ) ( )a b
ab

b c
bc

+
=

+2 2

DL¡$g : a, b, c `f„`qfs âdpZdp„ R>¡ s¡\u  a
b

= b
c

 = k  ^pfuA¡. 

 \ b = ck,  a = bk  = ck  ´  k  =  ck2  

 a A_¡  b _u qL„$ds d|L$sp„ .

 X$pbu bpSy> = 
( ) ( )

( )( )

( ) ( )a b
ab

ck ck
ck ck

c k k
c k

k
k

+
=

+
=

+
=

+2 2 2

2

2 2 2

2 3

2
1 1

 S>dZu bpSy>  = ( ) ( )

( )

( ) ( )b c
bc

ck c
ck c

c k
c k

k
k

+
=

+
=

+
=

+2 2 2 2

2

2
1 1

 \ X$pbu bpSy> = S>dZu bpSy> .    \ 
( ) ( )a b
ab

b c
bc

+
=

+2 2

Dv$p.(3) Å¡  a, b, c `f„`qfs âdpZdp„ lp¡e, 

 sp¡ kprbs L$fp¡ L¡$  a
c

a
b

ab b
bc c

= + +
+ +

2 2

2 2

DL¡$g : a, b, c  `f„`qfs âdpZdp„ R>¡.   \ a
b

= b
c

^pfp¡ L¡$ ,   a
b

= b
c

 = k   \b = ck  A_¡   a =ck2

X$pbu bpSy>   =  ac
ck
c

k= =
2

2    

S>dZu bpSy>  =  a
b

ck ck ck ck
ck

ab b

bc c

ck c c

c k

2 2

2 2

2  2 2  2

2 2

2 4

+ +
+ +

=
+
+ +

=

+(  ) ( ) ( )
( ) ( )( )

++ +
+ +

=
+ +
+ +

=

c k c k

c k c k c

c k k k

c k k

k

2 3 2 2

2 2 2 2

2 2 2

2 2

2

1

1

( )

( )

  

a
b

ck ck ck ck
ck

ab b

bc c

ck c c

c k

2 2

2 2

2  2 2  2

2 2

2 4

+ +
+ +

=
+
+ +

=

+(  ) ( ) ( )
( ) ( )( )

++ +
+ +

=
+ +
+ +

=

c k c k

c k c k c

c k k k

c k k

k

2 3 2 2

2 2 2 2

2 2 2

2 2

2

1

1

( )

( )

 

 \   X$pbu bpSy> = S>dZu bpSy> .  

 \   a
c

a
b

ab b
bc c

= + +
+ +

2 2

2 2
 

Dv$p. (4) `p„Q k„¿epAp¡ `f„`qfs âdpZdp„ R>¡.  
s¡dp„\u `l¡gy„ `v$ 5 A_¡ R>¡ëgy„ `v$ 80 R>¡ sp¡ s¡ 
k„¿epAp¡ ip¡^p¡.    

DL¡$g : ^pfp¡L¡$, `f„`qfs âdpZdp„_u `p„Q k„¿epAp¡ 

a, ak, ak2, ak3, ak4  R>¡ . 

 Al]  a = 5  A_¡  ak4 = 80 

  \ 5 ´ k4 = 80  

  \      k4 = 16 

  \      k  = 2    ( \ 24 = 16)

ak = 5 ´ 2 = 10, ak2 = 5 ´ 4 = 20

ak3 = 5 ´ 8 = 40, ak4 = 5 ´ 16 = 80

 \ s¡ k„¿epAp¡ 5, 10, 20, 40, 80 R>¡. 
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dlphfpk„N°l  4.5

(1)  12, 16 A_¡  21 Ap v$f¡L$ k„¿epdp„ L$C k„¿ep Dd¡fsp„ dmsu k„¿epAp¡ `f„`qfs âdpZdp„ li¡ ? 

(2)  (23-x) A_¡ (19-x) _y„ (28-x) A¡ dÝed âdpZ`v$ R>¡, sp¡ x _u qL„$ds ip¡^p¡. 

(3)  ÓZ k„¿epAp¡ `f„`qfs âdpZdp„ R>¡. s¡_y„ dÝed âdpZ`v$ 12 R>¡ A_¡ bpL$u_u b¡ k„¿epAp¡_p¡ kfhpmp¡ 

26  R>¡. sp¡ s¡ k„¿epAp¡ ip¡^p¡. 

(4)  Å¡  (a + b + c) (a - b + c) = a2 + b2 +  c2 sp¡  a, b, c Ap k„¿ep `f„`qfs âdpZdp„ R>¡ s¡ kprbs 

L$fp¡. 

(5)  Å¡  
a
b

= bc A_¡ a, b, c > 0 sp¡ kprbs L$fp¡ L¡$,   

     (i)  (a + b + c) (b - c) = ab - c2      (ii) (a2 + b2) (b2 + c2)= (ab + bc)2    

 (iii)  
a b
ab

a c
b

2 2+
=

+

(6) 
x y
x y

x
x
y
y

+
−

−
,

2 2

2 2  _y„ dÝed âdpZ`v$ ip¡^p¡. 

  L©$rs : c|Np¡m_p `pW$é`yõsL$dp„ cpfs_p¡ fpS>L$ue _L$ip¡ Sy>Ap¡. s¡dp„ Ap`¡gp„ A„sf_y„ âdpZ Ýep_dp„ ëep¡. 

      s¡   ̀ f\u Sy>v$p„ Sy>v$p„ il¡fp¡ hÃQ¡_y„ (ku^u f¡Mpdp„) A„sf ip¡^p¡.   

 S>¡d L¡$, (i) _hu qv$ëlu\u b¢Ágp¡f   (ii) dy„bC\u L$p¸gL$Ñp  (iii) S>e`yf\u cyh_¡ðf

k„L$uZ® âï_k„N°l 4

(1)  _uQ¡_p âñp¡ dpV¡$_p blz`ep®eu DÑfp¡dp„\u kpQp¡ `ep®e ip¡^p¡. 

 (i)  Å¡  6 : 5 = y : 20 sp¡ y _u qL„$ds L$C? 

   (A) 15  (B) 24 (C) 18 (D) 22.5

 (ii)  1 rdrgduV$f_p¡ 1 k¡du kp\¡_p¡ NyZp¡Ñf L$ep¡? 

   (A) 1 : 100 (B) 10 : 1 (C) 1 : 10 (D) 100 : 1

 (iii*)S>su_, r_su_ A_¡ dp¡lku__u Jdf A_y¾$d¡ 16,  24 A_¡ 36 hj® R>¡. sp¡ r_su__u Jdf_p¡ 

   dp¡lku__u  Jdf kp\¡_p¡ NyZp¡Ñf L¡$V$gp¡ ?  

   (A) 3 : 2   (B) 2 : 3 (C) 4 : 3 (D) 3 : 4
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 (iv)  iycd A_¡ Ar_g_¡ 3 : 5  _p âdpZdp„ 24 L¡$mp hl¢Ãep sp¡ iycd_¡ L¡$V$gp L¡$mp„ dþep? 

   (A) 8  (B) 15  (C) 12 (D) 9
 (v)  4 A_¡ 25   _y„ dÝed âdpZ`v$ L$ey„?   

   (A) 6  (B) 8   (C) 10 (D) 12
(2)  _uQ¡ Ap`¡gu k„¿ep Å¡X$udp„ `l¡gp_p¡ buÆ k„¿ep kp\¡_p¡ NyZp¡Ñf k„rnàs ê$`dp„ gMp¡.   

 (i) 21, 48  (ii) 36, 90  (iii) 65, 117     (iv) 138, 161  (v) 114, 133
(3)  _uQ¡_p NyZp¡Ñfp¡ k„rnàs ê$`dp„ gMp¡.  
 (i)  hsy®m_u rÓÄep_p¡ ìepk kp\¡_p¡ NyZp¡Ñf .  
 (ii)  A¡L$ g„bQp¡fk_u g„bpC 4 k¡du A_¡ `lp¡mpC 3 k¡du lp¡e sp¡ g„bQp¡fk_p rhL$Zp£_p¡ s¡_u 
   g„bpC kp\¡_p¡  NyZp¡Ñf. 

 (iii)  Qp¡fk_u bpSy> 4 k¡du lp¡e sp¡ Qp¡fk_u `qfrdrs_p¡ s¡_p n¡Óam kp\¡_p¡ NyZp¡Ñf .  

(4)   _uQ¡_u k„¿epAp¡ `f„`qfs âdpZdp„ R>¡ L¡$ _l]? s¡ _½$u L$fp¡. 

  (i)  2, 4, 8      (ii) 1, 2, 3      (iii) 9, 12, 16      (iv) 3, 5, 8

(5)  a, b, c Ap ÓZ k„¿epAp¡ `f„`qfs âdpZdp„ R>¡. Å¡  a = 3 A_¡ c = 27 lp¡e sp¡ b = L¡$V$gp?  
(6)  Ap`¡gp NyZp¡Ñfp¡_¡ isdp_dp„ a¡fhp¡.   

 (i) 37 : 500      (ii) 5

8
      (iii) 

22

30
      (iv) 

5

16
      (v) 

144

1200
 

(7)   `l¡gu fpri_p¡ buÆ fpri kp\¡_p¡ NyZp¡Ñf ip¡^p¡. 

  (i) 1024 MB, 1.2 GB [(1024 MB = 1 GB)]
  (ii) 17 ê$r`ep, 25 ê$r`ep 60 `¥kp (iii) 5 X$T_, 120 _„N 

  (iv)  4 Qp¡fk duV$f, 800 Qp¡fk k¡du (v) 1.5 qL$N°p, 2500 N°pd

(8)  Å¡   a
b

=
2

3

sp¡  _uQ¡_u fpriAp¡_u qL„$ds ip¡^p¡.  

  (i) 4 3

3

a b
b
+    (ii) 5 2

5 2

2 2

2 2

a b
a b

+
−

  

 (iii) a b
b

3 3

3

+    (iv) 
7 4

7 4

b a
b a

−
+

(9) a, b, c, d âdpZdp„ lp¡e sp¡,  kprbs L$fp¡ L¡$,     

 (i) 11 9

11 9

3

3

2

2

2

2

a ac
b bd

a ac
b bd

+
+

=
+
+

  

 (ii*)  b d
a c
5
5

2 2

2 2

+
+   =  b

a     

 (iii) 
a ab b
a ab b

c cd d
c cd d

2 2

2 2

2 2

2 2
+ +
− +

=
+ +
− +
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(10) a, b, c  `f„`qfs âdpZdp„ lp¡e sp¡,  kprbs L$fp¡ L¡$,

 (i) a
a b

a b
a c+

=
−
−2

2

4
 (ii)  b

b c
a b
a c+

=
−
−

(11) kduL$fZ DL¡$gp¡ :  12 18 42

18 12 58

2 3

3 2

2

2

x x
x x

x
x

+ +
+ +

=
+
+

(12) Å¡
2 3

3

3

2 3

x y
z y

z y
z x

x z
y x

−
+

=
−
−

=
+
−

 sp¡ v$f¡L$ NyZp¡Ñf y
x  R>¡ s¡ kprbs L$fp¡.

(13*) Å¡   by cz
b c

cz ax
c a

ax by
a b

+
+

=
+
+

=
+
+2 2 2 2 2 2  sp¡ a

x
b
y

c
z= =   R>¡ s¡ kprbs L$fp¡. 

  ���
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5 b¡ Qgp¡_p f¡rML$ kduL$fZp¡ 

Dv$p. _uQ¡_p kduL$fZp¡ DL¡$guA¡.

(1) m+3=5 (2) 3y+8 =22 (3)   x
3

=2 ( 4) 2p= p +
4

9

\ m = \ y =           \ x = \  p =

(5) L$C k„¿epdp„ 5 Dd¡fsp„ (6) 8 dp„\u L¡$V$gp bpv$ L$fsp„ 2 dmi¡?

14 dm¡?     \ 8 -  = 2
\  + 5 = 14 \ 8 - y = 2
\ x + 5 = 14  \  y = 
\ x = 

D`f_p v$f¡L$ kduL$fZdp„ Qg_p¡ Opsp„L$ 1 R>¡. A_¡ A¡L$ S> Qghpmp„ R>¡. Ap kduL$fZp¡_¡ A¡L$ Qghpmp„ f¡rML$ 
kduL$fZ L$l¡ R>¡.    

ÅZu gCA¡. 

 b¡ Qghpmp (qÜQg) f¡rML$ kduL$fZp¡  (Linear equations in two variables)

 Å¡ b¡ k„¿ep_p¡ kfhpmp¡ 14 R>¡ A¡hu k„¿ep ip¡^p¡.  

k„¿ep dpV¡$ x  A_¡  y Qg hp`fu_¡ Ap Dv$plfZ kduL$fZ ê$`dp„ x + y = 14 A¡d \pe.

Ap b¡ Qghpmy„ f¡rML$ kduL$fZ R>¡. Al] x A_¡  y Ap b„_¡ Qgp¡_u A_¡L$ qL„$dsp¡ ip¡^u iL$pe R>¡. 

S>¡d L¡$,  9 + 5 = 14, 7 + 7 = 14, 8 + 6 =14, 4 + 10 = 14, 

(-1) + 15= 14, 15 + (-1) = 14,  2.6 + 11.4 =14, 0 + 14  = 14, 

100 + (-86) = 14,     (-100) + (114) = 14,    +  = 14,     +  = 14.

 A¡V$g¡ L¡$, D`f_p kduL$fZdp„ (x = 9, y = 5), (x = 7, y = 7), (x = 8, y = 6), hN¡f¡ A_¡L$ DL¡$gp¡
dm¡ R>¡.  

• b¡ Qghpmp f¡rML$ kduL$fZp¡ • eyN`s¹ kduL$fZp¡_p DL¡$g_u fusp¡

• eyN`s¹ kduL$fZp¡ • eyN`s¹  kduL$fZ_p„ ip[åv$L$ Dv$plfZp¡

Qpgp¡ iuMuA¡.

epv$ L$fuA¡. 
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x = 9, y = 5 A¡ DL¡$g (9, 5) Ap ¾$d\u L$p¦kdp„ gMhp_p¡ k„L¡$s R>¡. Ap Å¡X$udp„ `l¡gu k„¿ep x _u qL„$ds A_¡ 

buÆ k„¿ep   y _u qL„$ds v$ip®hsu  lp¡e R>¡. x + y = 14 Ap kduL$fZ kÐe bsphhp (9,5), (7,7), (8,6), 

(4,10), (10,4), (-1,15), (2.6, 11.4),... A¡d A_„s ¾$rdL$ Å¡X$uAp¡ dm¡ R>¡ A¡V$g¡ L¡$ s¡_p A_„s DL¡$g R>¡. 

lh¡, buSy>„ Dv$plfZ Sy>Ap¡. 

 A¡hu b¡ k„¿ep ip¡^p¡ L¡$ S>¡_u bpv$bpL$u 2 R>¡. 

 dp¡V$u k„¿ep x A_¡ _p_u k„¿ep y ^pfsp„,  x-y  = 2 A¡ kduL$fZ dmi¡.   

 x A_¡ y qL„$ds dpV¡$ _uQ¡ âdpZ¡ A_¡L$ kduL$fZ dmi¡. 

 10 - 8 = 2,     9 - 7 = 2, 8 - 6 = 2, (-3) - (-5) = 2,  5.3-3.3=2,

 15 - 13 = 2,   100 - 98 =  2,      -   =  2,     -   =  2.

 Al] x = 10 A_¡ y = 8 Ap qL„$ds g¡sp„ (10,8) Ap ¾$rdL$ Å¡X$u kduL$fZ_y„ kdp^p_ L$f¡ R>¡ A¡V$g¡ Ap 

Å¡X$u Ap  kduL$fZ_p¡ DL¡$g R>¡. (10, 8) Ap Å¡X$u (8, 10) A¡hu fus¡ gMuA¡ sp¡ Qpgi¡ _l]. L$pfZ (8, 10) 

_p¡ A\® x = 8, y = 10 R>¡. Ap qL„$ds\u  x-y  = 2  Ap kduL$fZ_y„ kdp^p_ \i¡ _l]. Ap `f\u L$lu iL$pe 

L¡$ ¾$rdL$ Å¡X$udp„\u k„¿ep_p¡ ¾$d dlÒh_p¡ lp¡e R>¡, Ap bfpbf gndp„ fpMp¡.  

 lh¡ x-y  = 2  Ap kduL$fZ_p¡ DL¡$g ¾$rds Å¡X$u_p ê$`dp„ _uQ¡ âdpZ¡ gMp¡.  

 (7, 5), (-2, -4), (0, -2), (5.2, 3.2), (8, 6),... BÐepv$u A_„s DL¡$g R>¡. 

 4m - 3n = 2 Ap kduL$fZ_p¡ DL¡$g ip¡^p¡. 

 sd¡ Aphp ÓZ Sy>v$p Sy>v$p kduL$fZ s¥epf L$fp¡ A_¡ s¡_p„ DL¡$g ip¡^p¡. 

 lh¡ D`f Ap`¡gp `l¡gp b¡ kduL$fZ gp¡.  

  x + y  = 14   ........ I
  x - y  = 2 ........ II

 kduL$fZ I _p¡ DL¡$g (9, 5), (7, 7), (8, 6),...

 kduL$fZ  II _p¡ DL¡$g (7, 5), (-2, -4), (0, -2), (5.2, 3.2), (8, 6),...

(8, 6) Ap DL¡$g b„_¡ kd|ldp„ kpdpÞe R>¡. A¡V$g¡ L¡$ Ap Å¡X$u b„_¡ kduL$fZ_y„ kdp^p_ L$f¡ R>¡. A¡V$g¡ s¡ b„_¡ 

 kduL$fZ_p¡ kpdpÞe DL¡$g R>¡. 

Äepf¡ b¡ Qghpmp„ b¡ f¡rML$ kduL$fZp¡_p¡ A¡L$ kp\¡ rhQpf L$fuA¡ Ðepf¡ s¡  kduL$fZ_¡ eyN`s¹ kduL$fZp¡ 

(Simultaneous equations) L$l¡ R>¡. 

Ap Ýep_dp„ fpMuA¡.
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 x + y  = 5 A_¡ 2x + 2y  = 10. Ap b¡ Qghpmp„ b¡ kduL$fZp¡ R>¡.  

 x + y  = 5 Ap kduL$fZp¡_p„ Sy>v$p Sy>v$p `p„Q DL¡$g ip¡^p¡. s¡_p DL¡$g\u 2x + 2y = 10 Ap kduL$fZ_y„ 

kdp^p_ \pe R>¡ L¡$ s¡ s`pkp¡.  

Ap b„_¡ kduL$fZ_y„ r_funZ L$fp¡. 

b„_¡ Qghpmp b¡ kduL$fZp¡_p DL¡$g kdp_ lp¡e s¡ dpV¡$ AphíeL$ lp¡e s¡hu ifs ip¡^u L$pY$p¡. 

ÅZu gCA¡. 

  Qgp¡_p¡ gp¡` L$fu_¡ eyN`s¹ kduL$fZ DL¡$ghp_u fus (Elimination method)

 x + y = 14 A_¡ x - y = 2 eyN`s¹ kduL$fZp¡dp„ Qgp¡_u Sy>v$u Sy>v$u qL„$ds d|L$u_¡ Ap`Z¡ DL¡$guA¡ `f„sy 

v$f¡L$ hMs¡ Ap fus¡ DL¡$g ip¡^hp¡ klS> _\u. v$pMgp sfuL¡$ 2x + 3y = -4 A_¡ x - 5y = 11Ap kduL$fZ x 
A_¡ y _u Sy>v$u Sy>v$u qL„$ds Ap`u_¡  DL¡$ghp_p¡ âeÐ_ L$fu_¡ Sy>Ap¡.  Ap fus¡ DL¡$g d¡mhhp¡ kl¡gp¡ _\u s¡ sdpfp 

Ýep_dp„ Aphi¡.

 A¡V$g¡ eyN`s¹ kduL$fZ  DL¡$ghp dpV¡$ Sy>v$u Sy>v$u fusp¡ hp`fu iL$pe. Ap fusdp„ b¡ Qg `¥L$u A¡L$ Qg_p¡ 

gp¡` L$fu_¡  A¡L$ Qghpmy„ f¡rML$ kduL$fZ d¡mhhy„. s¡ `f\u Qg_u qL„$ds ip¡^u_¡. s¡ qL„$ds Ap`¡gp buÅ 

 kduL$fZdp„ d|L$sp„ buÅ Qg_u qL„$ds dmi¡. 

 Ap `Ý^rs kdS>hp dpV¡$ _uQ¡_p Dv$plfZ_p¡ Aæepk L$fp¡. 

29 13 

 
L©$rs : _uQ¡ Ap`¡gp Qídp„_p L$pQ `f A¡hu k„¿ep gMp¡ L¡$ , 

(i) S>¡_p¡ kfhpmp¡ 42 A_¡ bpv$bpL$u 16 R>¡.     (ii) S>¡_p¡ kfhpmp¡ 37 A_¡ bpv$bpL$u 11 R>¡. 

(iii) S>¡_p¡ kfhpmp¡ 54 A_¡ bpv$bpL$u 20 R>¡.     (iv) S>¡_p¡ kfhpmp¡ ... A_¡ bpv$bpL$u ... R>¡. 

rhQpf L$fuA¡.
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Dv$p.  (1)  R>p¡X$p¡ :    x + y = 14    A_¡    x - y = 2 . 

DL¡$g : b„_¡ kduL$fZp¡_p¡ kfhpmp¡ L$fu A¡L$ Qghpmy„ kduL$fZ d¡mhhy„. 

    x + y  =  14  .........I

             + x - y  =  2  .........II                     

   2x + 0  =  16  x =8  A¡ qL„$ds kduL$fZ (I) dp„ d|L$sp„, 

   \   2x = 16

   \   x = 8

              

Al] (8, 6) A¡ `l¡gp kduL$fZp¡_u DL¡$g R>¡. A¡ S> DL¡$g buÅ kduL$fZdp„ d|L$u_¡ QL$pku Sy>Ap¡. 

 x - y  =  8 - 6  =  2  kÐe R>¡. 

    (8,6) A¡ Ap`¡gp„ bÞ_¡ kduL$fZ_p¡ kpdpÞe DL¡$g R>¡. 

 A¡V$g¡ S>, x + y = 14 A_¡ x - y = 2 Ap eyN`s¹ kduL$fZp¡_p (8, 6)  A¡ DL¡$g R>¡.  

Dv$p. (2)   dpsp A_¡ `yÓ_u Jdf_p¡ kfhpmp¡ 45 R>¡. dpsp_u Jdf_p bdZp A_¡ `yÓ_p Jdf bpv$ L$fhpdp„ 
  Aph¡ sp¡  DÑf 54 Aph¡ sp¡ s¡ b„_¡_u Jdf ip¡^p¡. 

  Ap`¡gu dprlsu Qgp¡_p¡ D`ep¡N L$fu_¡ gMu_¡, s¡ Dv$plfZ DL¡$ghy„ kfm `X$i¡.          

DL¡$g :  ^pfp¡ L¡$, dpsp_u ApS>_u Jdf x hj® A_¡ `yÓ_u ApS>_u Jdf y hj® R>¡. 

     `l¡gu ifs dyS>b   x + y = 45   .........I

     buÆ ifs dyS>b,  2x - y = 54  .........II

kduL$fZ (I) A_¡ (II) _p¡ kfhpmp¡ L$fsp„           3x+0 = 99                                
  \  3x = 99     
  \ x = 33  
`l¡gp kduL$fZdp„ x = 33 _u qL„$ds d|L$sp„,  
  \ 33+y = 45
  \ y = 45-33
  \ y = 12

 x = 33 A_¡  y = 12 A¡ DL¡$g buÅ kduL$fZ_y„ kdp^p_ L$f¡ R>¡. Ap_¡ QL$pku gp¡. 

 dpsp_u ApS>_u Jdf 33 hj® A_¡ `yÓ_u ApS>_u Jdf 12 hj® R>¡. 

 x + y  =  14
\ 8 + y  = 14
\        y  = 6



84

    

   b¡ Qghpmp (qÜQg) f¡rML$ kduL$fZ_y„ kpdpÞe ê$`  

ax + by + c= 0 Ap kduL$fZdp„ a,b,c A¡ hpõsrhL$ k„¿ep lp¡e R>¡ 

s\p a A_¡ b bÞ_¡ A¡L$ukp\¡ 0 _ lp¡e sp¡ Ap kduL$fZ b¡  Qghpmp f¡rML$ kduL$fZp¡_y„ kpdpÞe ê$` lp¡e R>¡.   

Ap kduL$fZdp„ b„_¡ Qgp¡_p¡ Opsp„L$ 1 R>¡. s¡\u Ap kduL$fZ f¡rML$ kduL$fZ R>¡. 

Dv$p. (1) _uQ¡_p eyN`s¹ kduL$fZ R>p¡X$p¡. 

DL¡$g :  3x + y = 5........... (I)
   2x + 3y = 1........(II)
Al] A¡L$ Qg_p¡ gp¡` L$fhp dpV¡$ b„_¡ kduL$fZdp„ 
L$p¡C`Z Qg_p¡ klNyZL$ kdp_ A\hp rhfyÝ^ 
k„¿ep   _\u. kp¥ â\d s¡ kdp_ L$fu gCA¡.

kduL$fZ I _¡ b„_¡ bpSy>_¡ 3 hX¡$ NyZp¡ . lh¡,  

\  3x ´ 3 + 3 ´ y =  5 ´ 3

 \  9x + 3y  =  15 .......(III)

  2x + 3y  =  1 .......(II)

kduL$fZ III dp„\u II bpv$ L$fsp„, y _p¡ gp¡` \i¡.

     9x  + 3y  =  15

      + 2x + 3y  =  1
  -     -        -
               7x   =  14
 \                 x   =  2

 kduL$fZ II dp„ x  = 2 qL„$ds d|L$sp„,  
  2x  + 3y  =  1          
  \  2 ´ 2 + 3y  =  1 
 \ 4 + 3y  =  1  
 \  3y  = -3

 \  y  =  -1 

Al] (2, -1) DL¡$g buÅ kduL$fZ dpV¡$ `Z 
kÐe R>¡. s¡ QL$pkp¡.  rhQpf L$fuA¡.

3x  - 4y  - 15 = 0  A_¡  y + x  + 2 = 0 Ap kduL$fZ x Qg_p¡ 
gp¡` L$fu_¡ DL¡$gu iL$pe L¡$? DL¡$g A¡ S> Aph¡ R>¡ L¡$? L$fu_¡ Sy>Ap¡.

Dv$p.  (2)  _uQ¡_p eyN`s¹ kduL$fZ R>p¡X$p¡. 

DL¡$g :  3x – 4y – 15 = 0  ........... (I)

  y + x + 2 = 0 ........(II)

b„_¡ kduL$fZ_p¡ [õ\f A„L$ S>dZu bpSy> g¡sp„, 

  3x – 4y = 15........(I)

  x + y = -2 ............. (II)

 y Qg_p¡ gp¡` L$fhp dpV¡$ kduL$fZ II _¡ 4 hX¡$ NyZsp„  

A_¡ kduL$fZ I dp„ s¡ Dd¡fsp„, 

  3x – 4 y  =  15

 +  4x + 4y  =  -8

  7x   =  7

 \   x  =  1

 kduL$fZ II dp„ x = 1 qL„$ds d|L$sp„, 

    x + y  =  -2

 \ 1 + y  =  -2

 \  y  =  -2 -1

 \  y  =  -3

(1, -3) A¡ DL¡$g R>¡. Ap DL¡$g kduL$fZ I dpV¡$ `Z 
kÐe R>¡ s¡ QL$pkp¡. 
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ÅZu gCA¡. 
  

  A¡L$ Qg_u qL„$ds buÅ Qg_p ê$`dp„ d|L$u Qg_p¡ gp¡` L$fhp¡  (Substitution method) 

Qg_p¡ gp¡` L$fhp_u lÆ A¡L$ fus R>¡. kduL$fZdp„_p A¡L$ Qg_u qL„$ds buÅ Qg_p ê$`dp„ ip¡^u_¡ s¡ qL„$ds 

buÅ  kduL$fZdp„ d|L$u Qg_p¡ gp¡` L$fu iL$pe. Ap `Ý^rs _uQ¡_p Dv$plfZ Üpfp kdÆ gCA¡.  

Dv$p. (1) R>p¡X$p¡ :   8x + 3y = 11  ;  3x – y = 2

DL¡$g : 8x + 3y = 11.................. (I)

   3x – y = 2.......................(II)

 kduL$fZ  (II) `f\u y _u qL„$ds x Qg_p  

 ê$`dp„ ip¡^hu kl¡gu \i¡.  

 3x – y = 2

\ 3x – 2 = y

lh¡ y = 3x -2 Ap qL„$ds  kduL$fZ (I) dp„ d|L$sp„. 

 8x + 3y = 11

\ 8x + 3(3x-2) = 11

\ 8x + 9x -6 = 11

\ 17x – 6 = 11

\ 17x = 11 + 6 = 17

\ x = 1

x _u Ap qL„$ds  y = 3x – 2 dp„ d|L$sp„. 

\ y = 3 ´ 1 – 2

\ y = 1   

\ x  = 1 A_¡ y = 1  

\ (1, 1) Ap kduL$fZ_p¡ DL¡$g R>¡. 

Dv$p. (2) R>p¡X$p¡ : 3x – 4y= 16 ; 2x – 3y = 10
DL¡$g : 3x – 4y = 16..........(I)    
    2x – 3y = 10.............(II)
kdu. I `f \u  x Ap Qg_u qL„$ds y _p ê$`dp„ g¡sp„. 

 3x – 4y = 16
\ 3x = 16 + 4y

\ x =
16 4

3

+ y

 x _u Ap qL„$ds kduL$fZ  (II) dp„ d|L$sp„ .

 2 3 10

2
16 4

3
3 10

32 8

3
3 10

32 8 9

3
10

x y
y y

y y

y y

− =

+





 − =

+
− =

+ −
=

\ 

\        

\ 

\ 32 + 8y – 9y = 30

\ 32 – y  = 30      \ y = 2

lh¡ y = 2 _u Ap qL„$ds kduL$fZ  (I) dp„ d|L$sp„ .

  3x – 4y = 16
\  3x – 4´2 = 16   
\  3x – 8 = 16 
\  3x = 16 + 8
\  3x = 24    
\   x = 8   
\  x  = 8 A_¡ y = 2    
\  (8, 2) Ap kduL$fZ_p¡ DL¡$g R>¡. 

(x _u qL„$ds y _p 
ê$`dp„ d|L$sp„ .)(y = 3x -2 

d|L$sp„ .)
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(1) x A_¡ y Ap Qg_p¡ D`ep¡N L$fu Sy>v$p„ Sy>v$p„ `p„Q qÜQg f¡rML$ kduL$fZp¡ gMp¡. 

(2) x + y = 7 Ap kduL$fZ_p Sy>v$p„ Sy>v$p„ `p„Q DL¡$g ip¡^p¡.    

(3) _uQ¡_p eyN`s¹ kduL$fZp¡ R>p¡X$p¡. 

 (i) x + y = 4 ; 2x – 5y = 1 (ii) 2x + y = 5; 3x-y = 5
 (iii) 3x – 5y = 16; x – 3y = 8 (iv) 2y – x = 0; 10x + 15y = 105
 (v) 2x + 3y + 4 = 0; x – 5y = 11 (vi)  2x – 7y = 7; 3x + y = 22 

 
  eyN`s¹ kduL$fZp¡ `f_p ip[åv$L$ Dv$plfZp¡    

 ip[åv$L$ Dv$plfZp¡ R>p¡X$hsu hMs¡ Ap`¡gu dprlsu `f\u kduL$fZ s¥epf L$fhy s¡ AÐe„s dlÒh_y„       
`Nr\ey„  R>¡. kduL$fZ_p¡ DL¡$g ip¡^hp_u âZpgu _uQ¡_p `Nr\ep„ Üpfp v$ip®hu R>¡. 

               `Nr\ep„                            Dv$plfZ

dlphfpk„N°l  5.1

ip[åv$L$ Dv$plfZ L$pmÆ`|h®L$ hp„Qu 
kdÆ gp¡. 

Dv$plfZdp„ Ap`¡g dprlsu`f\u 
fpri dpV¡$ Qg hp`fp¡ .

`l¡gu k„¿ep = x ^pfuA¡.  
buÆ k„¿ep  = y ^pfuA¡.  

Qg hp`fu NprZrsL$ 
rh^p_ gMp¡.  

ep¡Áe `Ý^rs_p¡ D`ep¡N L$fu 
kduL$fZ R>p¡X$p¡. 

DL¡$g d¡mhp¡ .

Aph¡g DÑf kduL$fZdp„ d|L$u   
spmp¡ d¡mhp¡. 

b¡ k„¿ep_p¡ kfhpmp¡ 36 R>¡. A¡L$ k„¿ep_p ApW$  
NZpdp„\u 9 bpv$ L$fsp„ buÆ k„¿ep dm¡ R>¡.  

sp¡ s¡ k„¿epAp¡ ip¡^p¡.

k„¿ep_p¡ kfhpmp¡  36   \x + y = 36
 _p_u k„¿ep_p 8 NZp  = 8x
 _p_u k„¿ep_p 8 NZp  – 9 = 8x – 9
\ dp¡V$u k„¿ep = y = 8x - 9

          x + y = 36         \    5 + y = 36
    + 8x – y  =   9               \    y = 36 – 5
   \ 9x       = 45           \    y = 31
   \   x       = 5    

x = 5,  y = 31

31 + 5 = 36 ..........(I)
31 = 8 ´ 5 – 9 ..............(II)

\ s¡ k„¿ep 5 A_¡ 31 R>¡. DÑf gMp¡. 

ÅZu gCA¡. 
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  ip[åv$L$ Dv$plfZp¡ 

 lh¡ Ap`Z¡ rhrh^ âL$pf_p ip[åv$L$ Dv$plfZp¡_p¡ rhQpf L$fiy„ .

 (1) Jdf_¡ gNsp Dv$plfZp¡ 

 (2) k„¿ep kp\¡ k„b„r^s Dv$plfZp¡ 

 (3) A`|Zp¯L$ Ap^pqfs Dv$plfZp¡ 

 (4) Apr\®L$ ìehlpf `f Ap^pqfs Dv$plfZp¡ 

 (5) cp¥rdrsL$ ApL©$rs_p NyZ^d® `f Ap^pqfs Dv$plfZp¡ 

 (6) h¡N, A„sf, kde `f Ap^pqfs Dv$plfZp¡ 

Dv$p. (1) b¡ k„¿ep_p¡ kfhpmp¡ 103 R>¡. dp¡V$u k„¿ep_¡ _p_u k„¿ep hX¡$ cpNsp cpNam 2 Aph¡ A_¡ i¡j 19 

  h^¡ R>¡  sp¡ s¡ k„¿ep ip¡^p¡.   

DL¡$g : `Nr\ey„ -1 : ip[åv$L$ Dv$plfZ kdS>hy„ 

  ̀ Nr\ey„ -2: ip¡^hp_u k„¿ep dpV¡$ Anf ^pfhp .

    s¡dS>  cpÄe = cpS>L$ ´ cpNam + i¡j Ap r_ed Ýep_dp„ fpMhp¡. 

     dp¡V$u k„¿ep x ^pfp¡ A_¡ _p_u k„¿ep y ^pfp¡. 

  ̀ Nr\ey„ -3 : Ap`¡gu dprlsu dyS>b k„¿ep_p¡ kfhpmp¡  = 103
     A¡V$g¡ x + y = 103 Ap A¡L$ kduL$fZ dþey„ .

    dp¡V$u k„¿ep_¡ _p_u k„¿ep hX¡$ cpNsp„ cpNam 2 A_¡ i¡j 19 h^¡ R>¡ dpV¡$ 

     x = 2 ´  y  + 19    ...(cpÄe = cpS>L$ ´ cpNam + i¡j)

    A¡V$g¡ x – 2y  = 19 Ap buSy>„ kduL$fZ dmi¡ 

  ̀ Nr\ey„ -4 : lh¡ s¥epf L$f¡gp„ kduL$fZp¡_p¡ DL¡$g L$pY$uA¡. 
     x + y  =  103 ................(I) 
     x – 2y  =  19 ................(II)

  kduL$fZ (I) dp„\u kduL$fZ (II) bpv$ L$fsp„ 
                     x + y  =  103
    x – 2y  =  19
  –      +          -
     0 + 3y  =  84
   \   y  =  28
  ̀ Nr\ey„ - 5 :    x + y = 103 Ap kduL$fZdp„ y = 28 _u qL„$ds d|L$sp„ .
   \   x + 28  =  103
   \   x  =  103 – 28 
   \   x  =  75

  ̀ Nr\ey„ - 6 :   \   Ap`¡gu k„¿ep 75 A_¡ 28 R>¡. 
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Dv$p. (2)  krgg_u Jdf k„N°pd_u Jdf_p AX$̂ p L$fsp„ 23 hj® h ŷ R>¡. `p„Q hj® `l¡gp„ s¡d_u Jdf_p¡ kfhpmp¡ 

   55  hj® lsp¡ sp¡ s¡d_u lpg_u Jdf ip¡^p¡. 

DL¡$g : krgg_u ApS>_u Jdf x ^pfsp„ A_¡ k„N°pd_u ApS>_u Jdf y ^pfsp„ .      

 krgg_u Jdf k„N°pd_u Jdf_p AX$^p„ L$fsp„ 23 h^y R>¡.  A¡V$g¡  x y
=

2
 + 

 `p„Q hj® `l¡gp krgg_u Jdf  = x – 5.   `p„Q hj® `l¡gp k„N°pd_u Jdf= y - 5
 `p„Q hj® `l¡gp s¡d_u Jdf_p¡ kfhpmp¡ = 55
  +  = 55
  kduL$fZ R>p¡X$u DL¡$g ip¡^hp¡. 

  2x = y + 46 \ 2x – y = 46 .............(I)
  (x – 5) + (y – 5) = 55

 \ x + y = 65    ............(II)

  kduL$fZ (I) A_¡ (II) _p¡ kfhpmp¡ L$fsp„ ,          x = 37 Ap qL„$ds kduL$fZ (II) dp„ d|L$sp„ . 

   2x – y  = 46    x+y  =  65   

            + x + y  = 65 \  37 + y  =  65   
 \  3x  = 111  \         y   =  65 -37  

 \   x  = 37 \         y   =  28   

  krgg_u ApS>_u Jdf 37 hj® R>¡ A_¡ k„N°pd_u ApS>_u Jdf 28 hj® R>¡. 

Dv$p. (3) A¡L$ qÜA„L$u k„¿ep s¡_p A„L$p¡_p kfhpmp\u Qpf NZu R>¡. s¡_p A„L$p¡_¡ Av$gbv$g L$fsp„ dm_pfu

   k„¿ep A¡  d|mk„¿ep_p bdZp L$fsp 9 S>¡V$gu Ap¡R>u R>¡ sp¡ s¡ k„¿ep ip¡^p¡.   

DL¡$g : d|mk„¿ep_p A¡L$d õ\p__p¡ A„L$ x A_¡ v$iL$õ\p__p¡ A„L$ y ^pfsp„.     

v$iL$ õ\p__p¡ 
A„L$ 

A¡L$d õ\p__p¡ 
A„L$ 

k„¿ep A„L$p¡_p¡  
kfhpmp¡ 

d|mk„¿ep dpV¡$ y x 10y + x y + x
A„L$p¡_u Av$gbv$g L$fsp„    

dm_pfu k„¿ep dpV¡$ 

x y 10x + y x + y

 `l¡gu ifs dyS>b , 10y + x = 4 (y + x)

  \ 10y + x = 4y + 4x 

  \ x – 4x + 10y – 4y = 0

  \ -3x + 6y = 0  \ -3x = -6y        \  x = 2y    .....(I)
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buÆ ifs dyS>b, 10x + y   =  2(10y + x) – 9
\ 10x + y  =  20y + 2x – 9
\ 10x – 2x + y – 20y =  –9
\ 8x – 19y  =  –9 .............(II)

x  =  2y ..............(I) 
x = 2y Ap qL„$ds kduL$fZ (II) dp„ d|L$sp„ .

16y – 19y   =  –9 ...............(I)
\  – 3y  = –9
\      y  = 3

y = 3 Ap qL„$ds kduL$fZ (I) dp„ d|L$sp„ .   x – 2 y =  0
x -2 ´ 3  =  0 \  x – 6 = 0 \ x = 6

d|m qÜA„L$u k„¿ep: 10y + x  =  10 ´ 3 + 6
=  36

Dv$p. (4) A¡L$ Npd_u gp¡L$k„¿ep 50,000 lsu. A¡L$ hj®dp„ `y{$jp¡_u k„¿ep 5% h^u A_¡ õÓuAp¡_u k„¿ep 

3% h^u  s¡_¡ gu^¡ Ap hj£ gp¡L$k„¿ep 52,020 \C. sp¡ Nep hj£ s¡ Npddp„ L¡$V$gp `y{$j lsp A_¡ L¡$V$gu 

õÓuAp¡ lsu? 

DL¡$g : ApNgp hj£ Npddp„_p `y{$jp¡_u k„¿ep x A_¡ õÓuAp¡_u k„¿ep y ^pfsp. 

`l¡gu ifs dyS>b   +  = 50000 .......(I)

  ̀ y{$jp¡_u k„¿ep 5% h^u. `yfyjp¡_u k„¿ep  x  \C. 

õÓuAp¡_u k„¿ep 3% h^u. õÓuAp¡_u k„¿ep  y  \C.  

buÆ ifs dyS>b   x +  y = 52020

 x +  y =  5202000  .......(II)

kduL$fZ (I) _¡ 103 hX¡$ NyZsp„ .

 x +  y =  5150000  .......(III)

kduL$fZ (II) dp„\u kduL$fZ (III)  bpv$ L$fsp„ 

2x  = 5202000 - 5150000

2x  = 52000

\  `y{$jp¡_u k„¿ep = x = \ õÓuAp¡_u k„¿ep = y = 

\
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    L©$rs I : _uQ¡ Ap`¡g ApL©$rsdp„ suf `pk¡ L¡$V$guL$ k|Q_p Ap`¡gu R>¡.  s¡_p `f\u dm_pf kduL$fZ suf_u 
qv$ip kpd¡_p Qp¡L$W$pdp„ gMp¡. Qp¡L$W$p„dp„\u L$p¡C `Z b¡ kduL$fZp¡ gC s¡  kduL$fZp¡_p¡ DL¡$g ip¡^p¡. DL¡$g_u 
QL$pkZu L$fp¡.   

 Apdp„\u L$p¡C`Z b¡ kduL$fZ_u A¡L$ Å¡X$u A¡ âdpZ¡ L¡$V$gu Å¡X$uAp¡ dmi¡? s¡d_p DL¡$g `f QQp® L$fp¡. 

 (v$f¡L$ Å¡X$u_y„ A¡L$ ip[åv$L$ Dv$plfZ s¥epf \i¡.)

(1)   A¡L$ `pqL$V$dp„ L¡$V$guL$ 5 ê$r`ep„_u A_¡ L¡$V$guL$ 10 ê$r`ep„_u _p¡V$p¡ R>¡. _p¡V$p¡_u Ly$g qL„$ds 350 ê$. R>¡.   

 5 ê$. _u _p¡V$p¡_u k„¿ep 10 ê$._u _p¡V$p¡_u k„¿ep_p bdZp L$fsp„ 10 S>¡V$gu Ap¡R>u R>¡. sp¡ 5 ê$r`ep_u  A_¡ 
10 ê$r`ep_u L¡$V$gu _p¡V$p¡ li¡?   

(2)  A¡L$ A`|Zp¯L$_p¡ R>¡v$, A„i_p bdZp L$fsp„ 1 OV¡$ R>¡. A„i A_¡ R>¡v$ v$f¡L$dp„ 1 Dd¡fsp„ A„i A_¡ R>¡v$_p¡ 
 NyZp¡Ñf 3 : 5 \pe R>¡. sp¡ s¡ A`|Zp¯L$ ip¡^p¡. 

(3)   râe„L$p A_¡ v$ur`L$p_u Jdf_p¡ kfhpmp¡ 34 hj® R>¡.  râe„L$p, v$ur`L$p L$f_p„ 6 hj® dp¡V$u R>¡, sp¡ s¡d_u  Jdf 
ip¡^p¡.   

(4)  A¡L$ âpZu k„N°lpgedp„ tkl A_¡ dp¡f_u Ly$g k„¿ep 50 R>¡. s¡d_p `N_u Ly$gk„¿ep 140 R>¡. sp¡  âpZu 
k„N°lpgedp„_p tkl A_¡ dp¡f_u k„¿ep ip¡^p¡.   

(5)  lpgdp„ k„S>e_¡ _p¡L$fudp„ L¡$V$gp¡L$ dprkL$ `Npf dm¡ R>¡. v$f hj£ s¡d_p `Npfdp„ r_ròs fL$d_u h©[Ý^         
\pe R>¡. Å¡ Qpf hj® `R>u_p¡ dprkL$ `Npf 4,500 \ep¡ lp¡e A_¡ 10 hj® `R>u 5,400 ê$. \ep¡ sp¡  s¡d_p¡ 
iê$Aps_p¡ `Npf A_¡ hprj®L$ h^pfp_u fL$d ip¡^p¡.   

(6)  3 Myfiu A_¡ 2 V¡$bg_u qL„$ds 4,500 ê$r`ep R>¡. 5 Myfiu A_¡ 3 V¡$bg_u qL„$ds 7,000 ê$. R>¡, sp¡ 2 
 Myfiu A_¡ 2 V¡$bg_u Ly$g qL„$ds ip¡^p¡. 

dlphfpk„N°l  5.2

dpfu g„bpC A_¡ `lp¡mpC 
_p¡ kfhpmp¡ 36 R>¡. dpfu g„bpC_p 

bdZpdp„\u 
`lp¡mpC bpv$  
L$fsp„ 27 dm¡ R>¡. 

dpfu g„bpC A_¡ ̀ lp¡mpC 
_p¡ saphs 6 R>¡ .

dpfu `lp¡mpC, 

g„bpC_p 

 5

7

NZu R>¡.

lz„ A¡L$ g„bQp¡fk Ry>„ 
dpfu g„bpC x  R>¡ 
A_¡ ̀ lp¡mpC y R>¡. 
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(7)  A¡L$ qÜA„L$u k„¿ep_p A„L$p¡_p¡ kfhpmp¡ 9 R>¡. Å¡ A„L$p¡_u Av$gbv$g L$fuA¡ sp¡ dmsu k„¿ep, d|m  k„¿ep 
L$fsp„ 27 \u h^pf¡ R>¡. sp¡ s¡ qÜA„L$u k„¿ep ip¡^p¡. 

(8*)  D ABC dp„ Ð A _y„ dp`, Ð B  A_¡ Ð C _p dp`_p kfhpmp S>¡V$gy„ R>¡. s¡dS>  Ð B A_¡ Ð C _p 
dp`_p¡ NyZp¡Ñf 4:5 R>¡. sp¡ s¡ rÓL$p¡Z_p M|Zp_p dp` ip¡^p¡.

(9*) A¡L$ 560 k¡„du gp„bu v$p¡fu_p b¡ Vy$L$X$p A¡hu fus¡ L$fhp_p R>¡ L¡$ _p_p Vy$L$X$p_u g„bpC_p bdZp, dp¡V$p    

Vy$L$X$p_u g„bpC_p  1

3
 NZp R>¡. sp¡  dp¡V$p Vy$L$X$p_u g„bpC ip¡^p¡.

(10) A¡L$ õ`^p® `funpdp„ 60 âñp¡ `|R¹>ep lsp„. A¡L$ kpQp S>hpb_p 2 NyZ dm¡ R>¡. A_¡ Mp¡V$p„ S>hpb_p¡ 1 
 NyZ L$p`hpdp„ Aph¡ R>¡. eih„s¡ b^p âñp¡ DL¡$ëep lsp„. eih„s_¡ s¡ `funpdp„ 90 NyZ dþep sp¡ s¡_p 

L¡$V$gp„  âñp¡_p S>hpb Mp¡V$p `X$ép„ li¡?  

k„L$uZ® âï_k„N°l 5
(1) _uQ¡_p v$f¡L$ âñ_p DÑf dpV¡$ ep¡Áe `ep®e ip¡^p¡.  

 (i)  3x + 5y = 9 A_¡ 5x + 3y = 7   sp¡  x + y _u qL„$ds L¡$V$gu ?

  (A) 2  (B) 16  (C) 9  (D) 7
 (ii)  g„bQp¡fk_u g„bpC A_¡ `lp¡mpC bÞ_¡dp„\u 5 bpv$ L$fsp„ s¡_u `qfrdrs 26 R>¡. Ap dprlsu `f\u 

 s¥epf \sy„ kduL$fZ ¼ey„ ? 

  (A) x - y = 8      (B) x + y = 8      (C) x + y = 23      (D) 2x + y = 21
 (iii)  AS>e, rhS>e L$fsp„ 5 hj® _p_p¡ R>¡. s¡ bÞ_¡_u Jdf_p¡  kfhpmp¡ 25 R>¡. sp¡ AS>e_u Jdf 

L¡$V$gu? 

   (A) 20  (B) 15  (C) 10  (D) 5
(2)  _uQ¡_p eyN`s¹ kduL$fZp¡ DL¡$gp¡.  

 (i) 2x + y = 5 ;   3x - y = 5    (ii)  x - 2y = -1 ;   2x - y = 7

 (iii)  x + y = 11 ;   2x - 3y = 7   (iv) 2x + y = -2 ;   3x - y = 7

 (v)  2x - y = 5 ;  3x + 2y = 11   (vi) x - 2y = -2 ;   x + 2y = 10

(3) Qg_p klNyZL$p¡ kdp_ L$fu_¡ _uQ¡_p kduL$fZp¡ DL¡$gp¡. 

 (i) 3x - 4y = 7;  5x + 2y = 3   (ii)  5x + 7y = 17 ;  3x - 2y = 4

 (iii) x - 2y = -10;  3x - 5y = -12   (iv) 4x + y = 34 ;   x + 4y = 16

(4)  _uQ¡_p eyN`s¹ kduL$fZp¡ DL¡$gp¡.  

 (i)    
x y x y
3 4

4
2 4

1+ = − =   ;     (ii) 
x y x y
3

5 13 2
2

19+ = + =   ;

 (iii)   
2 3

13
x y

+ = ;  
5 4

2
x y

− = −
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A„i x
R>¡v$ y

A`|Zp¯L$_p A„i_¡ 3 hX¡$ NyZsp„ 
A_¡ R>¡v$dp„\u 3 bpv$ L$fsp„ dmsp¡ 

A`|Zp¯L$ 18

11
 R>¡. 

A`|Zp¯L$_p¡ A„i 8 \u h^pfsp„ 

A_¡ R>¡v$ bdZp¡ L$fsp„ dmsp¡ 

A`|Zp¯L$  
1

2
 R>¡. 

kduL$fZ I kduL$fZ II

11x - 6y + 18 = 0 x - y + 8 = 0

\ d|m A`|Zp¯L$  = 

  Aph¡gp„ S>hpb `f\u spmp¡ d¡mhp¡.

���

(5*)  A¡L$ b¡ A„L$u (qÜA„L$u) k„¿ep s¡_p A„L$p¡_p kfhpmp_p QpfNZp L$fsp„ 3 \u dp¡V$u R>¡. Å¡ s¡ k„¿epdp„ 18 
 Dd¡fuA¡ sp¡ dmsp kfhpmpdp„ d|m k„¿ep_p A„L$p¡_u Av$gbv$g \su k„¿ep dm¡ R>¡. sp¡ d||m k„¿ep ip¡^p¡. 

(6)  8 `yõsL$p¡ A_¡ 5 `¡__u Ly$g qL„$ds ` 420 R>¡. Äepf¡ 5 `yõsL$p¡ A_¡ 8 `¡__u Ly$g qL„$ds `321 R>¡ sp¡ A¡L$ 
  ̀ yõsL$ A_¡ b¡ `¡__u qL„$ds ip¡^p¡. 

(7*)  b¡ ìe[¼s_u AphL$_p¡ NyZp¡Ñf 9:7 R>¡ A_¡ s¡d_p MQ®_p¡ NyZp¡Ñf 4:3 R>¡. Å¡ v$f¡L$_u bQs `200  lp¡e 
sp¡ v$f¡L$_u AphL$ ip¡^p¡. 

(8*)  A¡L$ g„bQp¡fk_u g„bpC 5 A¡L$d OV$pX$sp„ A_¡ `lp¡mpC 3 A¡L$d h^pfsp„ s¡_y„ n¡Óam 9 Qp¡fk A¡L$d\u 
 OV¡$ R>¡. Å¡ s¡_u g„bpC 3 A¡L$d Ap¡R>u L$fu_¡ `lp¡mpC 2 A¡L$d h^pfuA¡ sp¡ s¡_y„ n¡Óam 67 Qp¡fk A¡L$d\u 
 h^¡ R>¡. sp¡ s¡ g„bQp¡fk_u g„bpC A_¡ `lp¡mpC ip¡^p¡. 

(9*)  A¡L$ fõsp `f A A_¡   B Ap b¡ W¡$L$pZp hÃQ¡_y„ A„sf 70  qL$du R>¡. A¡L$ L$pf A W¡$L$pZ¡\u A_¡ buÆ L$pf 
B W¡$L$pZ¡\u _uL$m¡ R>¡. Å¡ s¡ A¡L$S> qv$ipdp„ S>su lp¡s sp¡ A¡L$buÅ_¡ 7 L$gpL$ `R>u dm¡ R>¡. `f„sy rhê$Ý^ 
qv$ipdp„ _uL$m¡ sp¡ 1 L$gpL$ `R>u dm¡ R>¡. sp¡ s¡d_p¡  h¡N ip¡^p¡. 

(10*) A¡L$ qÜA„L$u k„¿ep A_¡ s¡ k„¿ep_p A„L$p¡_¡ Av$gbv$g L$fhp\u dmsu k„¿ep_p¡ kfhpmp¡ 99 R>¡. sp¡ s¡ 
k„¿ep  ip¡^p¡.  

  L©$rs  : A`|Zp¯L$ ip¡^p¡. 
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6 A\®-r_ep¡S>_

Qpgp¡, QQp® L$fuA¡.

A_Op : Ap`Z¡ L$çàeyV$f h¢Qpsy g¡hy„ R>¡ L¡$? 
dçdu : lp, `Z Aphsp hj£. 
A_Op : Ap hj£ L¡$d _rl? 
dçdu : s¡_u qL„$ds L$C _p_u k|_u _\u. 
A_Op : A¡V$g¡ `¥kp bQphhp `X$i¡, A¡d S> _¡ ! 
dçdu : lp. 

Ap`Zu Apk`pk Ap âL$pf_p A_¡L$ k„hpv$ Ap`Z¡ kp„cmsp lp¡CA¡ R>uA¡. 

 v$f¡L$ ìe[¼s_¡ `p¡sp_u rhrh^ S>ê$qfepsp¡ `|fu `pX$hp dpV¡$ `¥kp_u S>ê$f lp¡e R>¡. s¡\u hs®dp__u  S>ê$qfeps 
`|Z® L$fu AÞe> S>ê$qfepsp¡ `|fu `pX$hp v$f¡L$ S>Z `¥kp c¡Np L$f¡ R>¡. s¡_¡ S> Ap`Z¡ "bQs'  L$luA¡ R>uA¡. Ap 
bQs kyfrns fl¡ A_¡ s¡dp„ kss h©[Ý^ \su fl¡ s¡ dpV¡$ Ap`Z¡ s¡_¡ "\p`Z' sfuL¡$  d|L$uA¡ R>uA¡ A\hp Of, 
S>du_ hN¡f¡ S>¡hu õ\phf rdgL$s Mfuv$uA¡ R>uA¡. s¡_¡ S> "fp¡L$pZ L$fhy„' A¡d$  L$l¡ R>¡.

v$f¡L$ fp¡L$pZL$pf S>ê$f lp¡e s¡V$gu S> fL$d MQ£ R>¡ A_¡ bpL$u_u fL$d bQph¡ R>¡. bQs L$f¡gu fL$d_y„  rhQpf`|h®L$ 

fp¡L$pZ `Z L$f¡ R>¡ Ap_¡ S> "A\®-r_ep¡S>_' (Financial planning) L$l¡ R>¡.  k„`rÑ_u h©[Ý^ A_¡ kyfrnssp 
Ap b¡ A\®-r_ep¡S>__p dlÒh_p âep¡S>_ R>¡. 

v$f¡L$_p Æh_dp„ Aphsu A`¡rns A_¡ A_`¡rns OV$_p âk„N¡ "_pZpL$ue S>ê$qfeps' `|fu L$fhp                  
A\®  r_ep¡S>_ D`ep¡Nu b_¡ R>¡. Aphu OV$_p_p L¡$V$gp„L$ Dv$plfZp¡ _uQ¡ Apàep R>¡. 

A`¡rns  OV$_p    A_`¡rns OV$_p

 (1)  bpmL$p¡_y„ rinZ A_¡ AÞe MQ®   (1)  Ly$v$fsu Ap`rÑ

 (2) ìehkpe dpV¡$ d|X$u  (2) Ly$Vy„$b_p kæep¡_u N„cuf rbdpfu

 (3)  hpl_ Mfuv$u  (3)  AL$õdps_¡ L$pfZ¡ \e¡gy„ _yL$kp_ 

 (4)  Of bp„^L$pd L¡$ Mfuv$u  (4)  ApL$[õdL$ d©Ðey hN¡f¡  

 (5) OX$`Z dpV¡$ `|„Æ hN¡f¡...

 A\®-r_ep¡S>_ ip dpV¡$ L$fhy„ Å¡CA¡ s¡_p¡ S>hpb D`f_u OV$_p A_¡ AÞe L$pfZp¡dp„\u dmu Aph¡ R>¡. 
 A\®-r_ep¡S>_ L$fsu hMs¡ L¡$V$guL$ bpbsp¡ Ýep_dp„ g¡hu S>ê$fu R>¡. 

• A\®-r_ep¡S>_ Ap¡mM • bQs A_¡ fp¡L$pZ
• L$f dpmMy„ (fQ_p) •  AphL$h¡fp_u NZsfu

Qpgp¡ iuMuA¡.
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ÅZu gCA¡. 

çeyÃeyAg a„X$

i¡f

bQs Mpsy„

fpô²$ue bQs 
âdpZ`Ó

(PLI) `p¡õV$_p¡ 
Æh_hudp¡

kph®S>r_L$ 

crhóer_hp®l r_^u 

(PPF)

Äe¡›$ _pNqfL$ 

ep¡S>_p

`p¡õV$ A
pµqak

fuL$f]N 

M
psy„

fpô²$ueL©$s b¸„L$dp„ \p`Z

bpµÞX$

hudp¡

r`Nu b¸„L$

fuL$f]N M
psy„

X$u`p¡T
uV$ 

au¼õX$ (FD
)

bQs Mpsy„

M
p_Nu n¡Ó

b¸„L$

bQs A_¡ fp¡L$pZ 

Qpgp¡, QQp® L$fuA¡.

`p¡õV$ Apµqak

   bQs (Savings)
(1)  bQs kyfrns fl¡ A_¡ h^su fl¡ A¡ rlsL$pfL$ R>¡. Ap`Z¡ L$f¡gu bQs_u fL$d  b¸„L$dp„ L¡$ `p¡õV$dp„ 

kyfrns fl¡ R>¡. b¸„L$dp„ bQs fpMhp\u, Mpspdp„ S>dp fL$d "fp¡L$X$frls' (cashless) ìehlpf L$fhp dpV¡$ 
D`ep¡Nu `X¡$ R>¡. Ap âL$pf_p„ fp¡L$X$frls ìehlpf_¡ L$pfZ¡ `p¡sp_u `pk¡  fp¡L$X$ fpMhu S>ê$fu fl¡su _\u s¡\u fL$d 
Mp¡hphp_p¡ L¡$ Qp¡fphp_p¡ ce fl¡sp¡ _\u.  

 (2)  Ap`Zp `pk¡_u fL$d fp¡L$X$ê$`¡ lp¡e A_¡ s¡_y„ fp¡L$pZ _ L$fsp„ A¡d_¡ A¡d d|L$u  fpMuA¡ sp¡ s¡_y„ d|ëe 
kde kfsp„ Ap¡Ry>„ \sy„ Åe R>¡. hõsy h¢Qpsu g¡hp_u s¡ fL$d_u i[¼s,  A¡V$g¡ L¡$ ̀ ¥kp_u Mfuv$i[¼s (Purchasing 
power)  Ap¡R>u \su Åe R>¡. (v$p.s. ApS>¡ 10 ê$r`epdp„ 2 `¡[Þkg dmsu  lp¡e sp¡ hMs S>sp„ s¡V$gp„ S> 
ê$r`epdp„ 1  ̀ ¡[Þkg  S> dmi¡.) Ap\u bQs L$fu_¡ s¡_¡ ep¡Áe  S>ÁepA¡ fp¡L$hu S>ê$fu R>¡. 

 (3)  bQs L$f¡gu fL$d ìehkpe h©[Ý^, _hp DÛp¡Np¡ Qpgy L$fhp hN¡f¡ dpV¡$ h`fpe  sp¡ fpô²$ue DÐ`pv$_dp„ 
`Z h^pfp¡ \pe R>¡. 

 (4)  Ly$g AphL$dp„\u L$f¡gu bQs. kdpS>L$pe®dp„ hp`fhp\u s¡_p¡ v|$fNpdu apev$p¡  klz_¡ \pe R>¡. 

 (5)  AphíeL$ s¡V$gp¡ S> MQ® L$fu_¡, dp¡S>ip¡M `f_p¡ MQ® bQphu_¡ rinZ,  h¥v$L$ue (sbubu) D`Qpf, 
hN¡f¡ dpV¡$ bQs L$fhu rlsphl R>¡.  

D`f_p rQÓ_y„ r_funZ L$fp¡. bQs A_¡ fp¡L$pZ_p L¡$V$gp„L$ dpN® rQÓdp„ v$ip®ìep R>¡ s¡_p `f QQp® L$fp¡.  
sv¹$D`fp„s AÞe L$ep dpNp£ R>¡ s¡_u dprlsu d¡mhp¡ A_¡ rQÓdp„ Mpgu fpM¡gu S>Áepdp„ gMp¡. 
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ÅZu gCA¡. 

   fp¡L$pZ  (Investments)

fp¡L$pZ_p A_¡L$ dpN® R>¡. kpdpÞe fus¡ b¸„L$, `p¡õV$ S>¡hu Apr\®L$ ìehlpf L$fsu k„õ\pdp„ fp¡L$pZ L$fhp_y„  klz 
`k„v$ L$f¡ R>¡. L$pfZ Ðep„ `¥kp_u kyfrnssp h^y R>¡. i¡Ak®, çeyÃeyAg a„X$, hN¡f¡dp„ fp¡L$pZ Å¡Mdcey®  R>¡. L$pfZ 
L¡$ S>¡ DÛp¡Np¡ dpV¡$ Ap `¥kp fp¡L$hpdp„ Aph¡ R>¡ s¡ DÛp¡Np¡_¡ Å¡ _yL$kp_ \pe sp¡ L$f¡gy„ fp¡L$pZ OV$u  Åe R>¡. A¡\u 
EgVy„$ DÛp¡Np¡_¡ apev$p¡ \pe sp¡ fp¡L$pZ kyfrns fl¡ R>¡ A_¡ gpcp„i dm¡ R>¡. 

fp¡L$pZL$pf¡, fp¡L$pZ L$fsu hMs¡ dy¿e b¡ bpbsp¡ Ýep_dp„ g¡hu Å¡CA¡. A¡L$ A¡V$g¡ Å¡Md A_¡ buSy>„ gpc 
 Ar^L$ Å¡Md DW$phu_¡ Ar^L$ gpc d¡mhu iL$pe R>¡. (High risk, high returns) `f„sy Å¡Md Ar^L$ lp¡e 
Ðep„ _yL$kp_ L¡$ Mp¡V$   ̀ Z h^pf¡ Åe R>¡ A¡ Ýep_dp„ g¡hy„ Å¡CA¡. 

AphL$ A_¡ fp¡L$pZ `f Ap^pqfs Dv$plfZp¡ _uQ¡ DL¡$gu_¡ Apàep„ R>¡ s¡_p¡ Aæepk L$fp¡. 

Dv$p. (1) ipdÆ_u 2015-16 _u b^p âL$pf_p L$f cfpep `R>u_u hprj®L$ Qp¡¿Mu AphL$ 6,40,000 ê$r`ep 
R>¡. s¡ v$f drl_¡  hudp_p 2000 ê$r`ep_p¡ làsp¡ cf¡ R>¡. hprj®L$ AphL$_p¡ 20% cpN crhóe r_hp®l 
r_^udp„ fp¡L¡$ R>¡.  ApL$[õdL$ MQ® dpV¡$ ê$. 500 bQph¡ R>¡ sp¡ MQ® L$fhp dpV¡$ s¡d_u `pk¡ L¡$V$gp ê$r`ep 
bpL$u fl¡ R>¡?  

DL¡$g : (i) ipdÆ_u hprj®L$ AphL$  = 6,40,000 ê$r`ep

 (ii) hudp dpV¡$_y„ r_ep¡S>_  = 2000 ´ 12 = 24,000 ê$r`ep 
 (iii) crhóe r_hp®l r_^udp„ fp¡L$pZ = 6,40,000 ´ 

20

100
  = 1,28,000 ê$r`ep

 (iv) ApL$[õdL$ MQ® dpV¡$ L$pY$u gu^¡gu fL$d = 500 ´ 12 = 6000 ê$r`ep

 \ Ly$g r_ep¡Æs fL$d= 24,000 + 1,28,000 + 6,000 = 1,58,000 ê$r`ep

 \ hj® v$frdep_ MQ® dpV¡$ h^su fL$d = 6,40,000 - 1,58,000 = 4,82,000 ê$r`ep

Dv$p.  (2) îu. ipl¡ 3,20,000 ê$r`ep 10% Q¾$h©[Ý^ ìepS>¡ 2 hj® dpV¡$ b¸„L$dp„ d|¼ep. s¡ kp\¡ S> 2,40,000  
ê$r`ep çeyÃeyAg  a„X$dp„ fp¡¼ep. bÅfcph âdpZ¡ 2 hj®dp„ s¡d_¡ Ap fp¡L$pZ_p 3,05,000 ê$r`ep 
dþep„ sp¡ s¡d_¡ L¡$V$gp¡ apev$p¡ \ep¡? s¡d_y„ L$ey„  fp¡L$pZ h^pf¡ apev$pL$pfL$ \ey„?  

DL¡$g :  (i) â\d Q¾$h©[Ý^ ìepS>¡ fp¡L¡$g fL$d `f_y„ ìepS> ip¡^uA¡.  

  Q¾$h©[Ý^ ìepS> = fpi - dyØg 
           A¡V$g¡ L¡$,       I  = A - P

       = P 1
100

+





 −

r n

 P

       = P 1
100

1+





 −













r n

                    = 3,20,000 1
10

100
1

2

+





 −
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          = 3,20,000 1 1 1
2

.( ) −





       = 3,20,000 1 21 1. −[ ]
      = 3,20,000 ´ 0.21  

     = 67,200  ê$r`ep

îu. ipl¡   3,20,000 ê$r`ep b¸„L$dp„ dyL$hp\u 67,200 ê$r`ep ìepS> dþey„ . 
dm¡gy„ ìepS> fp¡L$pZ_p L¡$V$gp V$L$p R>¡ s¡ ip¡^uA¡ ? 

k¢L$X¡$ ìepS>  = 100 67200

3 20 000

´
, ,

 = 21  \b¸„L$_p fp¡L$pZ `f 21% apev$p¡ \ep¡. 

 (ii) çeyÃeyAg a„X$dp„ 2 hj® `R>u dm¡gu fL$d = 3,05,000 ê$r`ep

  \ çeyÃeyAg a„X$_p¡ gpcp„i = 3,05,000 - 2,40,000 = 65,000 ê$r`ep

 \ k¢L$X¡$ gpcp„i = 65000 100

2 40 000
27 08

×
=

, ,
.  

 çeyÃeyAg a„X$_p fp¡L$pZ `f 27.08% apev$p¡ \ep¡. 
 Ap `f\u Ýep_dp„ Aph¡ R>¡ L¡$, çeyÃeyAg a„X$_y„ fp¡L$pZ h^y apev$pL$pfL$ lsy„. 

Dv$p. (3) L$fudcpCA¡ L$pQ DÛp¡Ndp„ 4,00,000 ê$r`ep fp¡¼ep. 2 hj®_¡ A„s¡ s¡d_¡ Ap ìehkpedp„\u 5,20,000 
ê$r`ep  dþep. fp¡L$pZ_u fL$d L$pY$u gC_¡ \e¡gp¡ _ap¡ s¡d_¡ 3 : 2 _p âdpZdp„ A_y¾$d¡ dyv$su \p`Z       
(A¡a.X$u.)  A_¡ i¡Ak®dp„ fp¡¼ep. sp¡ s¡dZ¡ v$f¡L$ bpbsdp„ L¡$V$gp ê$r`ep fp¡¼ep? 

DL¡$g : L$fudcpC_¡ 2 hj®_¡ A„s¡ \e¡gp¡ _ap¡  = 5,20,000 - 4,00,000  = 1,20,000 ê$r`ep

 dyv$su \p`Z sfuL¡$ fp¡L¡$gu fL$d = 3

5
 ´ 1,20,000 

              = 3 ´ 24,000           
             = 72,000 ê$r`ep            

 i¡Ak®dp„ fp¡L¡$gu fL$d = 2

5
´ 1,20,000

           = 2 ´ 24,000

       = 48,000 ê$r`ep
 L$fudcpCA¡ dyv$su \p`Zdp„ 72,000 ê$r`ep A_¡ i¡Ak®dp„ 48,000 ê$r`ep fp¡¼ep. 

Dv$p. (4) îu. Ar_g_u dprkL$ AphL$ A_¡ MQ®_p¡ NyZp¡Ñf  5:4  R>¡. îu. Ad__p¡ Ap NyZp¡Ñf 3:2 R>¡. s¡ S> 
 âdpZ¡ Ad__u dprkL$ AphL$_p 4% AphL$, Ar_g_u dprkL$ AphL$_p 7% S>¡V$gu R>¡. Å¡ Ar_g_u 
 dprkL$ AphL$ ê$r`ep 9,600 lp¡e sp¡ 

 (i) îu. Ad__u dprkL$ AphL$ ip¡^p¡.    (ii) îu. Ar_g A_¡ îu. Ad__u bQs ip¡^p¡. 
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DL¡$g :  Ap`Z_¡ Mbf R>¡ L¡$, bQs = fp¡L$pZ - MQ® 
        Ar_g_u AphL$ A_¡ MQ®_p¡  NyZp¡Ñf 5 : 4

Ar_g_u AphL$ 5x ê$r`ep dp_uA¡. 

Ar_g_p¡ MQ® 4x ê$r`ep dp_uA¡. 

Ad__u AphL$ A_¡ MQ®_p¡  NyZp¡Ñf 3 : 2
Ad__u AphL$ 3y ê$r`ep dp_uA¡. 

Ad__p¡ MQ® 2y ê$r`ep dp_uA¡. 

4% _p v$f¡ x ê$. fp¡¼ep. 5% _p v$f¡ y ê$. fp¡¼ep. 

  +  = 35000

4

100
  + 5

100
   = 1530

x = y = 

ìepS> 

..... (I)

..... (II)x y

Ar_g_u dprkL$ AphL$ 9600 ê$r`ep A¡V$g¡ 5x = 9600 `f\u x ip¡^uA¡. 
 \  5x = 9600
 \  x = 1920

Ar_g_p¡ dprkL$ MQ®  = 4x = 4 ´ 1920 = 7680 ê$r`ep

Ar_g_p¡ dprkL$ MQ® 7680 ê$r`ep               \ Ar_g_u bQs 1920 ê$r`ep

Ad__u dprkL$ AphL$_p 4% = Ar_g_u dprkL$ AphL$_p 7% Ap`u R>¡. 

 \  
4

100
 ´ 3y = 9600 ´ 7

100

\     12y = 9600 ´ 7 

\   y = 9600 7

12

´  = 5600

 Ad__u dprkL$ AphL$  = 3y = 3 ´ 5600 = 16,800 ê$r`ep

 Ad__p¡ MQ®  = 2y =  2 ´ 5600 = 11,200 ê$r`ep

\ Ad__u bQs 16,800 - 11,200 = 5,600 ê$r`ep

(i)  îu. Ad__u dprkL$ AphL$  16,800 ê$r`ep. 

(ii)  îu. Ar_g_u dprkL$ bQs 1,920 ê$r`ep. îu. Ad__u dprkL$ bQs 5,600 ê$r`ep  

L©$rs I : ArdspA¡ ê$. 35,000 dp„\u L¡$V$guL$ fL$d 4% _p ìepS> v$f¡ A_¡ bpL$u_u fL$d 5% _p ìepS> v$f¡ A¡L$ 
hj® dpV¡$ fp¡L$u. s¡_¡  Ly$g ìepS> ê$. 1530 dþey„. sp¡ s¡Z¡ Ap bÞ_¡ v$f¡ fp¡L¡$g fL$d ip¡^p¡. 
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dlphfpk„N°l  6.1

 

D`¾$d : (1) `pgL$p¡_u dv$v$\u sdpfp Of_p¡ AW$hpqX$ep_p¡ S>dp-MQ® gMu L$pY$p¡. s¡ dpV¡$ MQ®_p âL$pf âdpZ¡ 
õs„c s¥epf  L$fp¡. A_pS>, rinZ, sbubu MQ®, âhpk, L$`X$p„gÑp A_¡ Bsf MQ® hN¡f¡ bpbsp¡_p¡ 
rhQpf L$fu_¡  b^p MQ® gMp¡. S>dp bpSy>A¡ MQ® dpV¡$ dm¡gu fL$d, `l¡gp„_u rkgL$ A_¡ \e¡gu 
_hu AphL$ _p¢^p¡.  

  (2) fÅ_p qv$hkp¡dp„ ApMp drl_p_p¡ S>dp-MQ® gMp¡.   `p_ ¾$.52 `f Np¡thv$_p¡ S>dp-MQ® Sy>Ap¡.

L©$rs II ः  a¼s hfkpv$ Ap^pqfs M¡su lp¡e s¡hp M¡X|$sp¡_u AphL$ h^pfhp dpV¡$ L$ep L$ep D`pe L$fu iL$pe, Ap 
bpbs hN®dp„  QQp® L$fp¡. L¡$V$gp„L$ rhÛp\}Ap¡A¡ _uQ¡ âdpZ¡ ds ìe¼s L$ep®. 

kp¡l¡g  : M¡X|$sp¡_¡ a¼s M¡sudp„\u DÐ`ß \e¡gp¡ dpg h¢Qpe Ðepf¡ S> ¥̀kp dm¡ R>¡. "s¡dp„ \e¡gp¡ apev$p¡'  A¡S> s¡_u 
ApMp hfk_u AphL$ lp¡hp\u s¡_y„ A\®-r_ep¡S>_ M|bS> dlÒh_y„ R>¡. 

âL$pi  : M¡su_p¡ dpg h¢Qsp s¡_p¡ ep¡Áe cph dm¡ sp¡ s¡_u AphL$ `Z h^i¡. 
 _rN®k  :  A\®ip÷_p¡ r_ed R>¡ L¡$, A¡L$pv$ hõsy_p¡ |̀fhW$p¡ s¡_u dp„NZu L$fsp„ h^pf¡ \pe sp¡ s¡_u qL„$ds  OV¡$ R>¡ A_¡ 

qL„$ds OV¡$ sp¡ AphL$ `Z OV¡$ R>¡ ! 
fuV$p  : Å¡ M¡su dpg_y„ DÐ`pv$_ h^pf¡ \pe A_¡ cph Dsfu S>hp_p¡ ce lp¡e sp¡ dpg_p¡ k„N°l L$fhp¡ `X¡$  R>¡. 

`R>u ep¡Áe kde¡, bÅfcph h ¡̂ Ðepf¡ k„N°rls dpg h¢Qhp L$pY$hp¡. 
ApTd  : s¡ dpV¡$ kpfp Np¡v$pd bp„̂ hp Å¡CA¡. 
f¡ídp  : M¡X|$sp¡_¡ Ap¡R>p ìepS>¡ kl¡gpC\u b̧„L$ gp¡_ dmhu Å¡CA¡. 
hÐkgp : v|$̂  ìehkpe, dfOp„̀ pg_ hN¡f¡ M¡su |̀fL$ ìehkpe L$fhp\u Ar^L$ AphL$ d¡mhu iL$pe.  rkhpe      

S>_phfp¡_p dmd|Ódp„\u DÑd k¡[ÞÖe Mpsf b_¡ R>¡. 
Ly$Zpg  : M¡su_p dpg `f âq¾$ep L$fhp_p L$pfMp_p iê$ L$fu iL$pe. s¡dS> kfbs, S>µd, A\pZp,  ipL$cpÆ_u 

k|L$hZu, am_p Nf_u kpQhZu L$fu, ìeh[õ\s `̧L$]N L$fu ApM„y hfk h¢Qu iL$pe r_L$pknd dpg_y„ 
DÐ`pv$_  h^pfhy„. 

1. AgL$p_¡ v$f drl_¡ dp¡L$ghpdp„ Aphsu fL$ddp„\u 90% fL$d s¡ MQ£ R>¡ A_¡ v$f drl_¡ 120  ê$r`ep_u bQs L$f¡ 
R>¡ sp¡ s¡_¡ dp¡L$gpsu fL$d ip¡̂ p¡. 

 2.  kyrds¡ 50,000 ê$r`ep_u d|X$u\u MpÛ`v$p\p£_p¡ ìehkpe Qpgy L$ep£. s¡dp„ ̀ l¡gp„ hj£ s¡_¡ 20%  Mp¡V$ NC. bpL$u 
fl¡gu d|X$udp„\u buÅ hj£ s¡Z¡ duW$pC_p¡ ìehkpe Qpgy L$ep£ s¡dp„ s¡_¡ 5% _ap¡   \ep¡ sp¡ d|m d|X$u (fp¡L$pZ) `f 
L¡$V$gp V$L$p _ap¡ \ep¡ L¡$ Mp¡V$ NC? s¡ ip¡̂ p¡. 

 3.  r_rMg¡ `p¡sp_u dprkL$ AphL$_p¡ 5% cpN bpmL$p¡_p rinZ dpV¡$ MQ® L$ep£, 14% cpN  i¡Ak®dp„ fp¡¼ep¡. 
3% cpN b̧„L$dp„ d|¼ep¡ A_¡ 40% cpN fp¡Æ„v$p MQ® dpV¡$ hp`ep£, sp¡ fp¡L$pZ  A_¡ MQ® bpv$ L$ep® `R>u s¡_u `pk¡ 
19,000 ê$r`ep bQ¡ R>¡. sp¡ s¡_u dprkL$ AphL$ L¡$V$gu li¡? 

 4.  k¥ev$cpCA¡ `p¡sp_u AphL$ ¥̀L$u 40,000 ê$r`ep 8% _p v$f¡ Q¾$h©[Ý^ ìepS>¡ 2 hj® dpV¡$ b̧„L$dp„  d|¼ep. s¡dS> 
îu. a_p̄X$uk¡ 1,20,000 ê$r`ep çeyÃeyeg a„X$dp„ 2 hj® dpV¡$ fp¡¼ep. 2 hj® `R>u  îu. a_p̄X$uk_¡ 1,92,000 
ê$r`ep dþep sp¡ k¥ev$ A_¡ a_p̄X$uk ¥̀L$u L$p¡_y„ fp¡L$pZ h ŷ apev$pL$pfL$   \ey„? s¡ ip¡̂ p¡. 

 5.  kduf¡ `p¡sp_u AphL$_p 3% AphL$ kdpS>rls dpV¡$ v$p_dp„ Ap`u A_¡ 90% AphL$ MQ® L$fu.  s¡_u `pk¡ 
1750 ê$r`ep rkëgL$ füp. sp¡ s¡_u dprkL$ AphL$ ip¡̂ p¡. 
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Qpgp¡, QQp® L$fuA¡.

 L$f A¡V$g¡ iy„? L$ep L$ep âL$pf_p L$f lp¡e R>¡? s¡ dpV¡$_u dprlsu c¡Nu L$fp¡.  s¡ k„b„r^s h¡bkpCV$ `f\u d¡mhp¡. 

ÅZu gCA¡. 
  L$f-h¡fp_u ApL$pfZu (NZsfu)

fpóV²$_p rhL$pk dpV¡$ ipk_ rhrh^ ep¡S>_p b_ph¡ R>¡. Ap ep¡S>_p L$pep®[Þhs L$fhp ipk__¡ M|b dp¡V$u  fL$d_u 
S>ê$f `X¡$ R>¡. A_¡L$ âL$pf_p L$f-h¡fp Üpfp Ap fL$d d¡mhhpdp„ Aph¡ R>¡. 

L$f-h¡fp_u D`ey¼ssp (Utility of taxes)
 y `pepc|s kyrh^pAp¡ |̀fu `pX$hp dpV¡$. 
 y rhrh^ L$ëepZL$pfu ep¡S>_p Adgdp„ d|L$hp dpV¡$.  
 y Sy>v$p Sy>v$p n¡Óp¡_p rhL$pk dpV¡$ A_¡ k„ip¡̂ _ dpV¡$_u ep¡S>_p L$pep®[Þhs L$fhp dpV¡$ .
 y L$pev$p¡ A_¡ kyìehõ\p Åmhhp dpV¡$ .
 y Ly$v$fsu Ap`rÑN°õs gp¡L$p¡_¡ dv$v$ L$fhp dpV¡$ .
 y fpóV²$ A_¡ _pNqfL$p¡_p k„fnZ dpV¡$   hN¡f¡.

L$f_p âL$pf (Types of taxes)

 âÐen L$f(Direct taxes)    AâÐen L$f (Indirect taxes)  
 S>¡ L$f_p¡ cpf ku^p¡ L$fv$psp `f `X¡$  S>¡ L$f_p¡ cpf ku^p¡ L$fv$psp `f `X¡$ _rl 
 s¡ âÐen L$f s¡ AâÐen L$f
 v$p.s. AphL$h¡fp¡ (ApeL$f) , k„̀ rÑh¡fp¡,        v$p.s. L¡$ÞÖue rh¾$u L$f, d|ëehr ®̂s h¡fp¡, S>L$ps,       
 ìehkpe h¡fp¡ hN¡f¡     L$õV$d X$éyV$u, k¡hp h¡fp¡ hN¡f¡. 

2017 _u kpgdp„ S>¡ âL$pf¡ L$f ApL$pfhpdp„ Aph¡ R>¡ s¡ A_ykpf s¡_p âL$pf D`f v$ip®ìep R>¡. 
 D`¾$d :  rhrh^ âL$pf_p L$f cfsp„ _p¡L$fhN® A_¡ ìephkpreL$ hN® `pk¡\u L$fh¡fp rhjeL$ dprlsu d¡mhp¡. 

                   www.incometaxindia.gov.in, www.mahavat.gov.in 

dpfp r`sp X$pµ¼V$f R>¡.     
s¡ ìehkpe L$f A_¡ 
AphL$h¡fp¡ cf¡ R>¡. 

dpfu bp rirnL$p 
R>¡ s¡ AphL$h¡fp¡ 

cf¡ R>¡. 

Adpfp 
ap¡_ bugdp„ 

k¡hpL$f_p¡ kdph¡i 
L$ep£ R>¡? 

dpfp r`sp M¡X|$s R>¡ 
s¡d_¡ M¡su_u AphL$ `f 

AphL$ h¡fp¡ cfhp¡ 
`X$sp¡ _\u

L$p¡_p L$p¡_p `pgL$p¡ L$f 
cf¡ R>¡? 

ICT Tools or Links www.gst.gov.in
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ÅZu gCA¡. 

  AphL$h¡fp¡ (ApeL$f) (Income tax)

ìeqL$s, k„õ\p A\hp AÞe L$pev¡$kf DÛp¡Np¡_u cpfsdp„ \su AphL$, AphL$h¡fp Ar^r_ed AÞhe¡  r_ròs 
dep®v$p\u h^pf¡ lp¡e sp¡ s¡_p `f AphL$h¡fp¡ (ApeL$f, âp[àsL$f) ApL$pfhpdp„ Aph¡ R>¡. 

Ap âL$fZdp„ Ap`Z¡ âÐen L$f ¥̀L$u ìe[¼s_¡ cfhp¡ `X$sp¡ AphL$h¡fp¡ S> Ýep_dp„ gCiy„. 

AphL$h¡fp_u ApL$pfZu L¡$ÞÖ kfL$pf L$f¡ R>¡. cpfsdp„ AphL$h¡fp_u ApL$pfZu b¡ Ar^r_edp¡ Üpfp L$fhpdp„ Aph¡ R>¡. 

( 1)  AphL$h¡fp L$pev$p¡ 1961 S>¡ spfuM 01.04.1962 \u A[õsÒhdp„ Apìep¡. 

 (2)  v$f hj£ k„kv$dp„ k„ds \sp¡ A\®rhjeL$ Å¡NhpC_p¡ L$pev$p¡. 

v$f hfk¡ kp^pfZ fus¡  a¡b°yApfu drl_pdp„ A\®d„Óu, ApNpdu Apr\®L$ hj® dpV¡$_u Å¡NhpC lp¡e s¡hy„  A„v$pS>`ÓL$ 
(Budget) fS|> L$f¡ R>¡. s¡dp„ AphL$h¡fp_p v$f k|Qh¡gp„ lp¡e R>¡.  k„kv¡$ d„S|>f L$f¡gy„ A„v$pS>`ÓL$ s¡ `R>u_p hj® dpV¡$ 
gpNy `X¡$ R>¡.   

AphL$h¡fp_p v$f ârshj®_p A„v$pS>`ÓL$dp„ r_ròs L$fhpdp„ Aph¡ R>¡.   

AphL$h¡fp_¡ gNsu k„opAp¡ : 

 y L$fv$psp (An assessee): AphL$h¡fp r_edphrgdp„ kdprhóV$ r_edp_ykpf S>¡ ìe[¼sA¡ AphL$h¡fp¡ 
cfhp¡ A ¡̀rns  R>¡ s¡ ìe[¼s_¡ "L$fv$psp' L$l¡ R>¡. 

 y  _pZp„L$ue hj® (Financial year) : S>¡ A¡L$ hj®_u kdephr^dp„ AphL$ dm¡ R>¡ s¡ hj®_¡ "_pZp„L$ue hj®' 
L$l¡ R>¡.  Ap`Zp v¡$idp„ lpgdp„ 1 A¡râg \u 31 dpQ® _pZp„L$ue hj® R>¡.

 y L$f-ApL$pfZu hj® (Assessment year): _pZp„L$ue hj® `R>u sfs Aphsp hj®_¡ "L$f ApL$pfZu hj®' 
L$l¡ R>¡. Qpgy hj®dp„   ̀ pR>gp _pZp„L$ue hj® dpV¡$_u L$f ApL$pfZu r_^p®qfs L$fhpdp„ Aph¡ R>¡. 

"_pZp„L$ue hj®' A_¡ "k„b„r^s L$f ApL$pfZu hj®' _uQ¡ âdpZ¡ lp¡e R>¡. 

_pZp„L$ue hj® (Financial Year) "k„b„r^s L$f ApL$pfZu hj®' (Assessment Year)
2016-17 A¡V$g¡ 01-04-2016 \u 31-03-2017 2017-18
2017-18 A¡V$g¡ 01-04-2017 \u 31-03-2018 2018-19

 •  L$pedu Mpsp ¾$dp„L$ (PAN) : ìe[¼sA¡ AfÆ L$ep® `R>u ApeL$f rhcpN sfa\u rhriô$ 10 
A„L$pnfpÐdL$ _„bf Ap`hpdp„  Aph¡ R>¡. s¡_¡ L$pedu Mpsp ¾$dp„L$ A¡V$g¡ L¡$, ‘Permanent Account Number 
(PAN)’ L$l¡ R>¡. A_¡L$ dlÒh_p L$pNm`Óp¡dp„, v$õsph¡Å¡dp„,  Apr\®L$ ìehlpfdp„ PAN Ap`hp¡ S>ê$fu R>¡. 

  µ̀_ L$pX®$_p¡ D`ep¡N : ApeL$f rhcpNdp„ L$f cfhp dpV¡$_p 
Qg_, L$f rhhfZ ̀ Ó (fuV$_® ap¡d®), AÞe    dlÒh_p ̀ Óìehlpfdp„ 
PAN gMhp¡ b„̂ _L$pfL$ R>¡. dp¡V$p„ Apr\®L$-ìehlpf L$fsu hMs¡ 
PAN gMhp¡ S>ê$fu R>¡. A_¡L$  hMs µ̀_L$pX®$_p¡ D`ep¡N Ap¡mM_p 

|̀fphp (Identity proof) ID proof sfuL¡$ \pe R>¡.  
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AphL$h¡fp_u ApL$pfZu

AphL$h¡fp_u ApL$pfZu AphL$ `f L$fhp_u lp¡hp\u AphL$_p rhrh^ öp¡s L$ep R>¡ s¡ ÅZhy„ S>ê$fu R>¡.  
AphL$_p dy¿eÒh¡ `p„Q öp¡s R>¡ :     
(1)  `Npf Üpfp \su AphL$  (Salary)   (2)  Of-rdgL$s\u \su AphL$  (House Property)
 (3)   ̂ „̂ p¡ A_¡ ìehkpedp„\u \su AphL$  (Business or Profession)  
(4)  d|X$ufp¡L$pZ\u \su AphL$  (Capital gain)  (5)  AÞe öp¡s\u \su AphL$  (Other sources)

`Npfv$pf ìe[¼s_p AphL$h¡fp_u NZsfu dpV¡$_u dlÒh_u k„opAp¡ (bpbsp¡)  : 

AphL$h¡fp_u NZsfu dpV¡$ Ly$g hprj®L$ AphL$ Ýep_dp„ g¡hu. AphL$h¡fp Ar^r_edp¡ lW$m 80C,  
80D, 80G hN¡f¡ L$gd  A„sN®s hprj®L$ AphL$dp„\u L¡$V$guL$ L$̀ ps dm¡ R>¡. L$̀ ps gu^p ̀ R>u h ¡̂gu AphL$_¡ "L$f`pÓ 
AphL$' L$l¡ R>¡.  AphL$h¡fp_u NZsfu "L$f`pÓ fL$d' `f S> L$fhpdp„ Aph¡ R>¡. 

L$f-ApL$pfZu_p r_edp¡ bv$gsp„ fl¡ R>¡ s¡\u AÛs_ r_ed ÅZ lp¡hu Å¡CA¡.   
L$f`pÓ AphL$_u A¡L$ r_ròs dep®v$p kŷ u AphL$h¡fp¡ ApL$pfhpdp„ Aphsp¡ _\u. Ap fL$d_¡  âp\rdL$ R|>V$_u 

dep®qv$s fL$d (Basic exemption limit) L$l¡ R>¡.  
 y M¡X|$sp¡_¡ M¡su_p AphL$ `f AphL$h¡fpdp„\u R|>V$ R>¡. 
 y ApeL$f-L$gd 80 G AÞhe¡ „̀sâ^p_, dv$v$ r_^u, dy¿ed„Óu dv$v$ r_^u, L¡$ dpÞesp âpàs k„õ\p_¡ 

 Ap ¡̀gp v$p_ `f 100% R|>V$ dm¡ R>¡. 
 y  80 D L$gd A_ykpf Apfp¡Áe rhdp_p làsp `f R|>V$ Ap`hpdp„ Aph¡ R>¡. 
 y kpdpÞes: Ly$g fp¡L$pZ `f 80C L$gdpÞhe¡ rhrh^ âL$pf_p fp¡L$pZ ¥̀L$u h ŷdp„ h ŷ 1,50,000   ê$$r`ep_u 

R|>V$ dm¡ R>¡.  
2017-18 _p A\®k„L$ë` A_ykpf hprj®L$ L$̀ ps d¡mhhp dpV¡$ Ap ¡̀gp fp¡L$pZ_p âL$pf  _uQ¡_u ApL©$rsdp„ 

v$ip®ìep R>¡ s¡ Sy>Ap¡. :

rhrh^ 
r_edp_ykpf 

hprj®L$ AphL$dp„\u 
dmsu L$`ps

fpóV²$ue bQs âdpZ`Ó 
ep¡S>_p (NSC)

lp¡d gp¡_ 
(dyØg) 

S>_fg âpµhuX$ÞV$ a„X$  (G.P.F)

kph®S>r_L$ crhóe   
r_hp®l r_r^ (P.P.F)

rinZ i|ëL$ (b¡ bpmL$p¡ dpV¡$) Apfp¡Áe hudp¡ 

Æh_ hudp¡  Life insurance 
premium

R>p¡L$fuAp¡ dpV¡$_u kyL$Þep 
kd©[Ý^ ep¡S>_p 1.5 gpM 

 5 hj® dpV¡$ `p¡õV$ 
Mpspdp„ L$f¡gy„ fp¡L$pZ 

çeyÃeyAg a„X$  (Mutual fund)

ÅZu gCA¡. 
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L$fv$psp_u Jdf_ykpf AphL$h¡fp_p v$f, v$f hj£ bS>¡V$dp„ _½$u L$fhpdp Aph¡ R>¡.
AphL$  õsf (Slab) âdpZ¡ AphL$h¡fp_p v$f v$ip®hsp„ L$p¡óV$L$ _uQ¡ Apàep R>¡. 

L$p¡óV$L$  I
Jdf 60 hj® ky^u_u ìe[¼sAp¡ dpV¡$ 

L$f`pÓ AphL$_p õsf 
(ê$r`epdp„ ) 

AphL$h¡fp¡ 
(ApeL$f, âp[àsL$f) 

rinZ 
D`L$f

dpÝerdL$ A_¡ DÃQ 
rinZ D`L$f

` 2,50,000 ky^u L$fdy¼s L$fdy¼s L$fdy¼s

` 2,50,001\u 
` 5,00,000

 5% 
 (L$f`pÓ AphL$ Ap¡R>p AY$u gpM `f ) 

AphL$h¡fp_p 
 2 % AphL$h¡fp_p 1 %

` 5,00,001 \u    
` 10,00,000

` 12,500 + 20 %
(L$f`pÓ AphL$ Ap¡R>p `p„Q gpM `f )

AphL$h¡fp_p 
 2 % 

AphL$h¡fp_p  
1 %

` 10,00,000  \u h^pf¡  ` 1,12,500 + 30 %
(L$f`pÓ AphL$ Ap¡R>p v$k gpM `f )   

AphL$h¡fp_p 
 2 % 

AphL$h¡fp_p  
1 % 

(hprj®L$ AphL$ 50 gpM \u A¡L$ L$fp¡X$ ê$r`ep ky^u lp¡e sp¡ AphL$h¡fp_p 10% kfQpS>® A_¡ 
hprj®L$ AphL$ A¡L$ L$fp¡X$\u h^pf¡ lp¡e sp¡ AphL$h¡fp_p 15% kfQpS>® ) 

L©$rs : D`f L$p¡óV$L$ (I)  _y„ r_funZ L$fu_¡ _uQ¡_p Dv$plfZdp„ Ap`¡gp Qp¡L$W$pdp„ ep¡Áe k„¿ep gMp¡. 

Dv$p. • îu. dl¡sp_u hprj®L$ AphL$ kpX$p Qpf gpM ê$r`ep R>¡. s¡dZ¡ AphL$dp„\u L$`ps dm¡ s¡hu L$p¡C`Z 
 âL$pf_u bQs L¡$ fp¡L$pZ L$ey¯ _\u. sp¡ s¡d_u AphL$_p¡ õsf L$ep¡?    

• s¡d_¡ L¡$V$gu fL$d `f L¡$V$gp V$L$p AphL$h¡fp¡ cfhp¡ `X$i¡?    `     `f   V$L$p.
• D`L$f L$C fL$d `f cfhp¡ `X$i¡?   

L$p¡óV$L$   II
hqfóW$ (Äe¡óW$) _pNqfL$ (Jdf 60 \u 80 hj®_p dpV¡$) 

L$f`pÓ AphL$_p õsf 
(ê$r`epdp„ ) 

AphL$h¡fp¡ 
(ApeL$f, âp[àsL$f) 

rinZ 
D`L$f

dpÝerdL$ A_¡ DÃQ 
rinZ D`L$f

` 3,00,000 ky^u L$fdy¼s L$fdy¼s L$fdy¼s

` 3,00,001 \u 
` 5,00,000 

5 %
(L$f`pÓ AphL$ Ap¡R>p ÓZ gpM `f)   

AphL$h¡fp_p 
 2 % AphL$h¡fp_p 1 %

` 5,00,001 \u 
` 10,00,000

` 10,000 + 20 %
(L$f`pÓ AphL$ Ap¡R>p `p„Q gpM `f)   

AphL$h¡fp_p 
 2 % 

AphL$h¡fp_p  
1 %

` 10,00,000 \u h^pf¡  ` 1,10,000 + 30 %
(L$f`pÓ AphL$ Ap¡R>p v$k gpM `f)  

AphL$h¡fp_p 
 2 % 

AphL$h¡fp_p  
1 % 

(hprj®L$ AphL$ 50 gpM \u A¡L$ L$fp¡X$ ê$r`ep ky^u lp¡e sp¡ AphL$h¡fp_p 10% kfQpS>® A_¡ 
hprj®L$ AphL$ A¡L$ L$fp¡X$\u h^pf¡ lp¡e sp¡ AphL$h¡fp_p 15% kfQpS>® ) 
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L©$rs : L$p¡óV$L$ II `f\u _uQ¡_u L©$rs `|Z® L$fp¡. 

Dv$p.   îu. `„X$us_u Jdf 67 hj® R>¡. s¡d_u hprj®L$ AphL$ ` 13,25,000 R>¡. sp¡ s¡d_u L$f`pÓ AphL$ L¡$V$gu 
  \i¡? s¡d_¡ L¡$V$gp¡ AphL$h¡fp¡ cfhp¡ `X$i¡?  

DL¡$g : ` 13,25,000 - ` 10,00,000 = ` 3,25,000

AphL$ õsf âdpZ¡  1,10,000 ê$r`ep AphL$h¡fp¡ cfhp¡ `X$i¡ s¡ S> âdpZ¡,  3,25,000 ê$r`ep `f 30%   

A¡V$g¡  3,25,000  ´ 
30

100
 =  ê$r`ep AphL$h¡fp¡ cfhp¡ `X$i¡.

AphL$h¡fp_u Ly$g fL$d  +   =  

Q|L$hhp `pÓ AphL$h¡fp_p 2% rinZ D`L$f  A¡V$g¡  ´ 
2

100
= . 

Q|L$hhp `pÓ AphL$h¡fp_p¡ 1% dpÝerdL$ A_¡ DÃQ rinZ D`L$f A¡V$g¡  ´
1

100
=  

\ Ly$g AphL$h¡fp¡  = AphL$h¡fp¡ + rinZ D`L$f + dpÝerdL$ A_¡ DÃQ rinZ D`L$f

             =   +  +    

         =  ` 2,13,725

L$p¡óV$L$ III
Ars Äe¡óW$ _pNqfL$ (Jdf 80 hj®\u h^pf¡ )

L$f`pÓ AphL$_p õsf 
(ê$r`epdp„ ) 

AphL$h¡fp¡ 
(ApeL$f, âp[àsL$f) 

rinZ D`L$f
dpÝerdL$ A_¡ 
DÃQ rinZ 

D`L$f

` 5,00,000 ky^u L$fdy¼s  L$fdy¼s L$fdy¼s

` 5,00,001 \u 

` 10,00,000
 20 % 

(L$f`pÓ AphL$ Ap¡R>p `pQ gpM `f)  
AphL$h¡fp_p 

 2 % 
AphL$h¡fp_p 

1 %

` 10,00,000 \u h^pf¡  ` 1,00,000 + 30 % 
(L$f`pÓ AphL$ Ap¡R>p v$k gpM `f ) 

AphL$h¡fp_p 
 2 % 

AphL$h¡fp_p  
1 %

(hprj®L$ AphL$ 50 gpM \u A¡L$ L$fp¡X$ ê$r`ep ky^u lp¡e sp¡ AphL$h¡fp_p 10% kfQpS>® A_¡ 
hprj®L$ AphL$ A¡L$ L$fp¡X$\u h^pf¡ lp¡e sp¡ AphL$h¡fp_p 15% kfQpS>® ) 

 D`¾$d :   L$gd 80C, 80G, 80D  _u dprlsu d¡mhp¡. 
    `µ_L$pX®$ Sy>Ap¡, s¡_p `f L$C dprlsu R>¡ s¡_u _p¢^ L$fp¡. 
    fp¡L$X$frls (Cashless - L¸$ig¡k)  ìehlpf dpV¡$ h`fpsp„ Sy>v$p-Sy>v$p dpN®_u dprlsu d¡mhp¡. 

D`fp¡¼s L$p¡óV$L$p¡ hp`fu_¡ ìe[¼s_¡ dmsu rhrh^ L$f khgsp¡_p¡ D`ep¡N L$fu_¡ AphL$h¡fp_u NZsfu 
(Computation of Income)  L¡$hu fus¡ L$fhu s¡ Ap`Z¡ _uQ¡_p Dv$plfZp¡ `f\u kdÆ gCA¡. 
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Dv$p. (1) îu. çlpÓ¡_u Jdf 50 hj® R>¡. s¡d_u Ly$g hprj®L$ AphL$ ` 12,00,000 R>¡. îu. çlpÓ¡A¡ _uQ¡ âdpZ¡ 
 fp¡L$pZ L$ey®. 

(i) hudp_p¡ làsp¡ : ` 90,000   (ii)   crhóe r_hp®l r_^udp„ : ` 25,000
(iii) kph®S>r_L$ crhóe r_hp®l r_^u : ` 15,000 (iv)  fpóV²$ue bQs âdpZ`Ó ep¡S>_pdp„ : ̀  20,000
Ap `f\u AphL$h¡fp dpV¡$ dpÞe L$`ps, L$f`pÓ AphL$ A_¡ AphL$h¡fp¡ ip¡^p¡. 

DL¡$g : (1)   Ly$g hprj®L$ AphL  =  12,00,000 ê$r`ep R>¡.  

   (2)  80C _ykpf Ly$g fp¡L$pZ  

fp¡L$pZ fL$d (ê$r`epdp„) 

(i)   hudp_p¡ làsp¡    90,000
(ii)  crhóe r_hp®l r_^u    25,000
(iii)  kph®S>r_L$ crhóe r_hp®l r_^u    15,000
(iv)  fpóV²$ue bQs âdpZ`Ó ep¡S>_p    20,000

Ly$g 1,50,000

 r_ed 80C _ykpf AphL$h¡fp dpV¡$ h^ydp„ h^y 1,50,000 ê$r`ep_u L$`ps dpÞe lp¡e R>¡. 

(3) \ L$f`pÓ AphL$  = [1] dp„_u fL$d - [2] dp„_u fL$d

    = 12,00,000 - 1,50,000  = 10,50,000

(4)   îu. çlpÓ¡_¡ cfhp„ `X$sp„ AphL$h¡fp_u NZsfu  L$p¡ô$L$ (I) hp`fu_¡ L$fuA¡. 

 îu. çlpÓ¡_u L$f`pÓ AphL$   = `10,50,000  S>¡ v$k gpM\u h^pf¡ R>¡. 

 \ L$p¡óV$L$ (I) _ykpf AphL$h¡fp¡ = ` 1,12,500 + 30%  (Ly$g AphL$ Ap¡R>p v$k gpM `f 30%)

 \ 10,50,000 - 10,00,000 = 50,000

 \ Q|L$hhp `pÓ AphL$h¡fp¡   = 1,12,500 + 50,000 ´ 30

100

        = 1,12,500 + 15,000

        = 1,27,500

 s¡ D`fp„s AphL$h¡fp `f 2% rinZ D`L$f A_¡ 1% dpÝerdL$ A_¡ DÃQrinZ D`L$f cfhp¡ `X$i¡. 

                rinZ D`L$f = 1,27,500 ´ 
2

100
= 2550 ê$r`ep

 dpÝerdL$ A_¡ DÃQrinZ D`L$f = 1,27,500 ´ 1

100
  = 1275 ê$r`ep 

 \ Ly$g AphL$h¡fp¡  = 1,27,500 + 2550 + 1275 = 1,31,325 ê$r`ep 

 îu. çlpÓ¡_p¡ Q|L$hhp `pÓ (cfhp¡ `X$sp¡) Ly$g AphL$h¡fp¡  = 1,31,325 ê$r`ep
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Dv$p. (2) Aldv$cpC (62 hj® Äe¡óW$ _pNqfL$) A¡L$ L„$`_udp„ _p¡L$fu L$f¡ R>¡. s¡d_u Ly$g hprj®L$ AphL$ ̀  6,20,000 

R>¡. s¡dZ¡ PPF dp„ ` 1,00,000 hudp_p¡ hprj®L$ làsp¡   ̀  80,000 A_¡ dy¿ed„Óu r_^udp„ `10,000 _p¡ 

apmp¡ Apàep¡ sp¡ s¡d_¡ L¡$V$gp ê$r`ep AphL$h¡fp¡ cfhp¡ `X$i¡? 

DL¡$g : (1) Ly$g hprj®L$ AphL$  =  6,20,000  ê$r`ep  

    (2) Ly$g L$`ps 80C âdpZ¡ 

   (i) kph®S>r_L$ crhóe r_hp®l r_^u  =   1,00,000  ê$r`ep

   (ii) hudp¡ làsp¡  =     80,000 ê$r`ep

                      1,80,000  ê$r`ep   

   (iii) 80 C _ykpf h^ydp„ h^y ` 1,50,000 _u L$`ps dpÞe. 

(3) dy¿ed„Óu r_^u (80 G âdpZ¡ L$fdy¼s) = 10000 ê$r`ep.

(4)  L$f`pÓ AphL$  = (1) - [(2) + (3)]
    = 6,20,000 - [1,50,000 + 10000] 
    = 4,60,000  ê$r`ep

L$p¡óV$L$ (II) âdpZ¡ L$f`pÓ AphL$ ÓZ gpM\u `p„Q gpM  ê$r`ep_p AphL$-õsfdp„ R>¡. 

\ Q|L$hhp `pÓ AphL$h¡fp¡ = (L$f`pÓ AphL$  - 3,00,000)´ 5

100
 

             = (4,60,000 - 3,00,000)´ 5

100
   

   = 1,60,000 ´ 5

100
 

   = 8000 ê$r`ep

 rinZ D`L$f, AphL$h¡fp `f cfhp_p¡ lp¡e R>¡, dpV¡$ 

 rinZ D`L$f :  8,000 ́  
2

100
 = ̀  160, dpÝerdL$ A_¡ DÃQ rinZ D`L$f : 8,000´ 1

100
 = ̀  80

 \ Ly$g AphL$h¡fp¡  = 8000 + 160 + 80 = ` 8,240

\ Aldv$cpC_¡ Ly$g ` 8240 AphL$h¡fp¡ cfhp¡ `X$i¡. 

Dv$p. (3) îudsu tlvy$Å_u Jdf 50 hj® R>¡. s¡d_u L$f`pÓ AphL$ `16,30,000 R>¡ sp¡ s¡d_¡ L¡$V$gp¡ AphL$h¡fp¡ 
cfhp¡ `X$i¡?  

DL¡$g :  îudsu tlvy$Å_u L$f`pÓ AphL$ "v$k gpM L$fsp„ h^pf¡_p' AphL$ õsfdp„ Aphi¡. 

  lh¡ L$p¡ô$L$ I hp`fu_¡ AphL$h¡fp_u NZsfu L$fuA¡.  

  L$p¡ô$L$  I  âdpZ¡, v$kgpM\u h^pf¡_u AphL$ `f,

  AphL$h¡fp¡ = ` 1,12,500 + (L$f`pÓ AphL$ Ap¡R>p v$k gpM `f 30%)
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  L$f`pÓ AphL$ - v$k gpM  = 16,30,000 - 10,00,000

    = 6,30,000 ê$r`ep  

 L$p¡ô$L$ I `f\u

    Q|L$hhp `pÓ AphL$h¡fp¡  = 1,12,500 + 6,30,000 ´ 30

100

          = 1,12,500 + 30 ´ 6,300

           = 1,12,500 + 1,89,000

           = 3,01,500 ê$r`ep

 s¡_p `f 1% dpÝerdL$ A_¡ DÃQrinZ D`L$f = 1

100
 ´ 3,01,500 = ` 3015 

            2% rinZ D`L$f = 
2

100
 ´ 3,01,500  = ` 6030

       \ Ly$g AphL$h¡fp¡    = 3,01,500 + 3015 + 6030 

           = 3,10,545

\ ` 3,10,545 Ly$g AphL$h¡fp¡ cfhp¡ `X$i¡.   

dlphfpk„N°l  6.2

(1)  _uQ¡_p L$p¡W$pdp„ v$f¡L$ ìe[¼s_u L$f`pÓ AphL$ `f\u s¡d_¡ AphL$h¡fp¡ cfhp¡ `X$i¡ L¡$ _l] s¡ gMp¡. 

A.¾$. ìe[¼s  Jdf L$f`pÓ AphL$  (`) AphL$h¡fp¡ cfhp¡ ̀ X$i¡/cfhp¡ ̀ X$i¡ _l] 

(i)
(ii)
(iii)
(iv)
(v)

Ly$. r_qL$sp   

îu. Ly$gL$Z} 

kp¥. dl¡sp

îu. bÅS> 

îu. X$ukuëhp

27
36
44
64
81

` 2,34,000
` 3,27,000
` 5,82,000
` 8,40,000
` 4,50,000

(2) îu. L$sp®f tkN (Jdf 48 hj®) Mp_Nu L„$`_udp„ _p¡L$fu L$f¡ R>¡ s¡d_p¡ dprkL$ `Npf ` 42,000 (cÕ\p 

bpv$ L$ep®   ̀ R>u) s¡Ap¡ crhóe r_hp®l r_^udp„ v$fdrl_¡ ` 3000 fp¡L¡$ R>¡. s¡dZ¡ ` 15,000 _p fpóV²$ue 

bQs  âdpZ`Óp¡ gu^p„ R>¡. ` 12,000 `„sâ^p_ dv$v$ r_^udp„ Apàep R>¡.  sp¡ s¡d_p¡ Q|L$hhp `pÓ Ly$g 

AphL$h¡fp_u NZsfu L$fp¡. 
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k„L$uZ® âï_k„N°l 6
(1)  _uQ¡_p v$f¡L$ âñ_p DÑf dpV¡$ ep¡Áe `ep®e ip¡^p¡.   

  (i) AphL$h¡fp_u NZsfu dpV¡$ rhrh^ âL$pf_p fp¡L$pZ `¥L$u L$gd 80 C A„sN®s h^ydp„ h^y L¡$V$gp ê$r`ep 

   L$`ps dm¡ R>¡. 

   (A) v$p¡Y$ gpM ê$r`ep    (B) AY$u gpM ê$r`ep    (C) A¡L$ gpM ê$r`ep     (D) b¡ gpM ê$r`ep  
(ii)  A¡L$ ìe[¼sA¡ 2017-18 _u kpgdp„ d¡mh¡gu AphL$ dpV¡$_y„ L$f ApL$pfZu hj® _uQ¡_p `¥L$u L$ey„?

   (A) 2016-17       (B) 2018-19        (C) 2017-18       (D) 2015-16   
(2)   îu. i¡Mf s¡d_u AphL$_p 60% MQ® L$f¡ R>¡. bpL$u fl¡gu AphL$dp„\u ` 300 A_p\ Apîddp„  v$p_ Ap`¡ 

R>¡, `R>u s¡d_p `pk¡ ` 3,200 rkgL$ fl¡ R>¡. sp¡ s¡d_u AphL$ ip¡^p¡.    

(3)   îu. lufpgpg¡  ̀  2,15,000 çeyÃeyAg a„X$dp„ fp¡¼ep. 2 hj® ̀ R>u s¡_p ̀  3,05,000 dþep. îu  fdZuL$gpg¡ 

` 1,40,000_p Q¾$h©[Ý^ ìepS>¡ 8% _p v$f¡ 2 hj® dpV¡$ b¸„L$dp„ d|¼ep. sp¡ v$f¡L$_¡ dmsp¡ k¢L$X¡$ _ap¡  ip¡^p¡. 

L$p¡_y„ fp¡L$pZ h^y apev$pL$pfL$ \ey„?   

(4)   A¡L$ ìe[¼s_p bQs Mpspdp„ hj®_u iê$Apsdp„ ` 24,000 lsp. s¡dp„ buÅ `56,000 cep®. A_¡  b^u 

fL$d 7.5% _p v$f¡ Q¾$h©[Ý^ ìepS>¡ d|L$u. sp¡ ÓZ hfk `R>u Ly$g L¡$V$gu fL$d `pR>u dmi¡?   

(5)   îu. d_p¡lf¡ `p¡sp_u AphL$_p 20% cpN dp¡V$p„ v$uL$fp_¡ A_¡ 30% cpN _p_p v$uL$fp_¡ Apàep¡.  bpL$u 

fl¡gu fL$d_p 10% fL$d ipmpdp„ v$p_ sfuL¡$ Ap`u. `R>u s¡d_p `pk¡ ` 1,80,000 hÝep. sp¡  s¡d_u 

AphL$ ip¡^p¡.    
(6*) L¥$gpk_u AphL$_p 85% S>¡V$gp¡ s¡_p¡ MQ® lsp¡. Äepf¡ s¡_u AphL$ 36% h^u Ðepf¡ s¡_p¡ MQ®,   ̀ l¡gp_p 

MQ® L$fsp„ 40% hÝep¡. sp¡ lh¡ s¡_u k¢L$X¡$ L¡$V$gu bQs \pe R>¡? s¡ ip¡^p¡.   

(7*)  fd¡i, kyf¡i A_¡ râsu_u dmu_¡ Ly$g AphL$ ` 8,07,000 R>¡. s¡Ap¡ v$f¡L$ S>Z s¡d_u AphL$_p A_y¾$d¡ 

  75%, 80% A_¡ 90% MQ® L$f¡ R>¡. Å¡ s¡d_u bQs_p¡ NyZp¡Ñf 16 : 17 : 12 lp¡e sp¡ v$f¡L$_u  hprj®L$ 

AphL$ ip¡^p¡.   

(8)   _uQ¡ Ap`¡gu ìe[¼sAp¡_p Q|L$hhp `pÓ Ly$g AphL$h¡fp_u NZsfu L$fp¡. 

 (i)  îu. L$v$d_u Jdf 35 hj® R>¡. s¡d_u L$f`pÓ AphL$ ` 13,35,000 R>¡. 

 (ii)  îu. Mp_cpC_u Jdf 65 hj® R>¡. s¡d_u L$f`pÓ AphL$ ` 4,50,000 R>¡.

 (iii) Ly$dpfu hjp® (Jdf 26 hj®) _u L$f`pÓ AphL$ ` 2,30,000 R>¡. 

 ���

cpfs kfL$pf_u www.incometaxindia.gov.in h¡bkpCV$_u dygpL$ps gp¡. Ðep„ 
incometax calculator _p d¡Þe| `f [¼gL$ L$fp¡. s¡dp„ sdpfp d_\u ep¡Áe fL$d  gMu_¡ 
L$pë`r_L$ L$`ps gMu_¡ AphL$h¡fp_u NZsfu L$fp¡. 

ICT Tools or Links
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epv$ L$fuA¡. 

 ApNm_p ^p¡fZdp„ Ap`Z¡ kpv$p¡ A_¡ k„ey¼s (Å¡X$) õs„cpg¡M L¡$hu fus¡ v$p¡fhp¡ s¡ ÅÎey„ R>¡. s¡dS> 

hs®dp_`Óp¡, dprkL$p¡, v|$fv$i®_ hN¡f¡ dpÝedp¡dp„ rhrh^ Apg¡M Å¡C_¡ dprlsu d¡mhu R>¡. 

dprlsu_u õhê$` âdpZ¡ s¡_u ep¡Áe fS|>Aps L$fsp¡ Apg¡M v$p¡fhp¡ A¡ dlÒh_y„ L$p¥iëe R>¡. 

v$p.s. A¡L$ M¡X|$s_¡ s¡_p M¡sfdp„ OJ A_¡ Sy>hpf_y„ ÓZ hj®dp„ \e¡gy„ DÐ`pv$_ v$ip®hsp¡ k„ey¼s õs„cpg¡M _uQ¡ 

v$p¡ep£ R>¡ s¡_p `f\u `|R>¡gp âñp¡_p S>hpb gMp¡.

7 Ap„L$X$pip÷ 

• Å¡X$ (k„ey¼s) õs„cpg¡M • âp\rdL$ A_¡ vy$èed kpdN°u
• rhcpÆs õs„cpg¡M • hN}L©$s A_¡ AhN}L©$s rhsfZ L$p¡W$p¡
• isdp_ õs„cpg¡M • k„rQs Aph©rÑ L$p¡W$p¡
• dÝe, dÝeL$, blzgL$ (AhN}L©$s kpdN°u dpV¡$)

(i) ÓZ hj®dp„ ¼ep ^pÞe_y„ DÐ`pv$_

kss hÝey„ R>¡ ?

(ii) 2012 dp„ 2011 L$fsp„ Sy>hpf_y„

DÐ`pv$_ L¡$V$gy„ Ap¡Ry>„ R>¡ ?

(iii)  2010 dp„ A_¡ 2012 dp„ OD_y„

DÐ`pv$_ hÃQ¡_p¡ afL$ L¡$V$gp¡ ?

(iv) Ap Apg¡Mdp„ Ap`¡gu dprlsu

`f\u _uQ¡_p¡ L$p¡W$p¡ `|Z® L$fp¡.

20

30

40

10

x-An

y-An
âdpZ 
y-An`f 1 k¡du = 10 [¼hÞV$g

OJ

Sy>hpf

2010
hj® 

2011 2012

50

DÐ
`p

v$_
 [¼

hÞ
V$g

dp
„ 

OJ Sy>hpf Ly$g

....... ....... ....... .......
2011 ....... ....... .......
2012 48 12 60

DÐ`pv$_ ([¼hÞV$g) 
hj® 

Qpgp¡ iuMuA¡.
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ÅZu gCA¡. 

   rhcpÆs õs„cpg¡M  (Sub-divided bar diagram)

Sy>hpfOJ

y-An

hj®

âdpZ 
y-An`f 1 k¡du = 5 [¼hÞV$g

20

30

40

50

60

10

x-An2010 2011 2012

DÐ
`p

v$_
 [¼

hÞ
V$g

dp
„ 

kpdN°u_u dprlsu_u syg_p v$ip®hsp¡ õs„cpg¡M Sy>v$u 

fus¡ `Z L$pY$u (v$p¡fu) iL$pe R>¡. s¡ dpV¡$ kpdN°udp„ 

A¡L$ S> âL$pf_u b¡ bpbsp¡_p¡ kfhpmp¡ L$fu_¡, s¡ 

âdpZ¡ ep¡Áe  âdpZ gC_¡ õs„c v$ip®hhpdp„ Aph¡ 

R>¡. õs„c_p„ v$f¡L$ bpbs v$ip®hsp„ âdpZkf cpN 

L$fhpdp„ Aph¡ R>¡.   lh¡ rhcpÆs õs„cpg¡M L¡$hu fus¡ 

v$p¡fhp¡ s¡ Å¡CA¡.  s¡_¡ rhcpÆs  õs„cpg¡M L$l¡ R>¡. 

(i)  Ly$g DÐ`pv$_ S>¡hX$u v$f¡L$ õs„c_u KQpC 

ep¡Áe âdpZ gC v$ip®hhu.

(ii)   s¡dp„ OJ_y„ DÐ`pv$_ A¡ Ly$g DÐ`pv$__p¡ 

A¡L$ cpN \i¡ Ðep„ r_ip_u L$fhu.  

(iii)  õs„c_p¡ bpL$u fl¡gp¡ cpN Sy>hpf_y„ 

DÐ`pv$_ v$ip®hi¡. s¡ dpV$¡$ Sy>v$u r_ip_u 

L$fu v$ip®hhy„.  

Ap fus¡ bpSy>dp„ v$p¡f¡gp¡ rhcpÆs õs„cpg¡M Sy>Ap¡.   

  isdp_ õs„cpg¡M  (Percentage bar diagram)
  ¼epf¡L$ b¡ bpbsp¡_y„ isdp_ L$pY$u_¡ L$f¡gu syg_p h^y D`ep¡Nu b_¡ R>¡. s¡ Ap`Z¡ cÎep R>uA¡.  
v$p.s. 2000 ê$r`ep `f 600 ê$. _ap¡ A_¡ 1500 ê$r`ep `f 510 ê$. _ap¡ \ep¡ lp¡e sp¡ 600 ê$. _ap¡ h^pf¡ v¡$Mpe 

R>¡, ̀ Z Å¡ bß¡ _ap_y„ k¢L$X¡$ âdpZ L$pY$uA¡ sp¡ s¡  A_y¾$d¡ 30%  A_¡ 34% Aph¡ R>¡ A¡_p¡ A\® A¡ L¡$, 1500 ê$._p 

fp¡L$pZ `f 510 ê$r`ep _ap¡ \hp¡ Ar^L$  apev$pL$pfL$ R>¡ s¡ isdp_ `f\u sfs Ýep_dp„ Aph¡ R>¡.  

hj® 
OJ_y„ 

DÐ`pv$_ 
[¼h„V$gdp„ 

Sy>hpf_y„ 
DÐ`pv$_ 
[¼h„V$gdp„ 

Ly$g DÐ`pv$__p 
âdpZdp„ OJ_y„ k¢L$X¡$ 

 DÐ`pv$_ 

2010 30 10  30

40
 ´ 100 = 75%

2011 35 15 35

50
 ´ 100 = 70%

2012 48 12 48

60

 ´ 100 = 80%           

D`f_p Dv$plfZ `f\u isdp__y„ dlÒh sdpfp 
Ýep_dp„ Aph¡ R>¡. s¡\u  Ap`¡gu dprlsu_u syg_p 
AgN fus¡ kdS>hp dpV¡$ Ap`¡gu kp„[¿eL$ dprlsu_y„ 
isdp_dp„ ê$`p„sf  L$fu_¡ S>¡ rhcpÆs õs„cpg¡M 
v$p¡fhpdp„ Aph¡ R>¡ s¡_¡ isdp_ õs„cpg¡M L$l¡ R>¡. 
`l¡gp_p S> Dv$plfZ_u k„¿epL$ue ( kp„[¿eL$) 
dprlsu_y„ ê$`p„sf isdp_dp„ L$fu_¡ bpSy>_p L$p¡W$pdp„ 
v$ip®ìe„y R>¡.  
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Ap dprlsu v$ip®hsp¡ õs„cpg¡M _uQ¡_p        

`Nr\ep_ykpf v$p¡ep£ R>¡.  

(i)  v$f¡L$ hj®dp„ OJ A_¡ Sy>hpf_p Ly$g DÐ`pv$_ 

`¥L$u OJ_y„ A_¡ Sy>hpf_y„ k¢L$X¡$ DÐ`pv$_ 

ip¡Ýey„.  

(ii) v$f¡L$ õs„c_u KQpC Y-An `f\u 100 

gu^u.

(iii)  OJ_p DÐ`pv$__y„ âdpZ, s¡_p isdp_dp„ 

L$pY¡$gp DÐ`pv$_ âdpZ¡ r_ip_u hp`fu 

v$ip®ìey„.  

(iv) õs„c_p¡ bpL$u_p¡ cpN Ly$g DÐ`pv$_ `¥L$u 

Sy>hpf_y„ isdp_ v$ip®h¡ R>¡.

b¡ A\hp b¡\u h^y bpbsp¡_u dprlsu rhcpÆs 

A\hp isdp_ õs„cpg¡M\u v$ip®hu iL$pe R>¡. 

20

30

40

50

60

70

80

90

100

10

y-An

2010
hj® 

2011 2012

 k
¢L$X

¡$ D
Ð`

pv
$_

 

x-An

âdpZ 
y-An`f 1 k¡du = 10 [¼hÞV$g

OJ Sy>hpf

NZ¡gp„ Dv$plfZp¡ :  

Dv$p. (1)   bpSy>dp„ isdp_ õs„cpg¡M 

Apàep¡ R>¡. s¡dp„ b¡ Ly$Vy„$bdp„ rhrh^ bpbsp¡ 

`f \sp„ MQ®_u dprlsu  Ap`¡gu R>¡. s¡ ̀ f\u 

_uQ¡_p âñp¡_p S>hpb gMp¡.   

 (i) v$f¡L$ Ly$Vy„$b dpV¡$ rhrh^ bpbsp¡ 

`f \sp„ MQ®_p isdp_ (k¢L$X¡$ 

âdpZ) gMp¡.

(ii)   ¼ep Ly$Vy„$b_p¡ A_pS> ̀ f \sp¡ MQ® 

Ly$g MQ®_p âdpZdp„ h^pf¡ R>¡ ? 

L¡$V$gp V$L$p h^pf¡ R>¡ ?  

(iii)  bß¡ Ly$Vy„b_p AÞe MQ®_u 

V$L$phpfu L¡$V$gu R>¡ ?  

(iv)  ¼ep Ly$Vy$„b_y„ rhÛys `f \sp MQ®_y„ 

k¢L$X¡$ âdpZ h^pf¡ R>¡ ?  

(v)  ¼ep Ly$Vy„$b_u rinZ `f \sp 

MQ®_u V$L$phpfu h^pf¡ R>¡ ? 

y-An

x-AnLy$Vy„$b A Ly$Vy„$b B

20

30

40

50

60

70

80

90

100

10

âdpZ
y-An`f 1 k¡du = 10 %

M
Q

®  %

AÞe 

L$`X$pgÑp

rhÛys  

rinZ

A_pS> 



111

 

DL¡$g : (i)
A_pS> L$`X$p„gÑp rinZ rhÛys AÞe

A 60% 10% 10% 5% 15%
B 50% 15% 15% 10% 10%

(ii)  L$yVy„$b A _p¡ A_pS> `f \sp¡ Ly$g MQ®, Ly$Vy„$b B _p MQ®\u 10% h^pf¡ R>¡ . 

(iii) Ly$Vy$„b A _p¡ AÞe MQ® 15% A_¡ Ly$Vy„$b B _p¡ AÞe MQ® 10%R>¡. 

(iv) Ly$Vy„$b B _p rhÛys MQ®_y„ isdp_ h^pf¡ R>¡.  (v) Ly$Vy„$b B _p„ rinZ MQ®_„y isdp_ h^pf¡ R>¡.

dlphfpk„N°l  7.1

Ly$Vy„$b MQ®

(1)  _uQ¡_p L$p¡W$pdp„ cpfs_p V²$L$ A_¡ bk_u k„¿ep 
`|Z® gpMdp„ Ap`u R>¡. s¡ `f\u isdp_ 
õs„cpg¡M  v$p¡fp¡. (isdp_ _ÆL$_u `|Z® 
k„¿epdp„ g¡hp.)      

hj® V²$L$_u k„¿ep  bk_u k„¿ep
2006-2007

2007-2008

2008-2009

2009-2010

47

56

60

63

9

13

16

18

(2) _uQ¡_p L$p¡W$pdp„ cpfs_p `pL$p A_¡ L$pQp fõsp_u 
dprlsu Ap`u R>¡. s¡ `f\u rhcpÆs A_¡ 
isdp_  õs„cpg¡M v$p¡fp¡. (isdp_ _ÆL$_u 
`|Z® k„¿epdp„ g¡hp.)  

hj®  ̀ pL$p fõsp  
(gpM qL$du) 

L$pQp fõsp 
(gpM qL$du) 

2000-2001

2001-2002

2002-2003

2003-2004

14

15

17

20

10

11

13

19

 L©$rs : _uQ¡_p L$p¡W$pdp„ rhrh^ fpÄe_p v$f 1000 R>p¡L$fpAp¡ A¡ R>p¡L$fuAp¡_y„ âdpZ v$ip®hsu k„¿ep Ap`u R>¡ s¡ 
  ̀ f\u Ap`¡gp„ L$p¡W$pdp„_u Mpgu S>Áep `|fp¡.  

fpÄep¡ R>p¡L$fpAp¡_u 
k„¿ep

R>p¡L$fuAp¡_u 
k„¿ep

Ly$g R>p¡L$fpAp¡_y„ isdp_ 
 (_ÆL$_u `|Z®k„¿epdp„) 

R>p¡L$fuAp¡_y„ isdp_ 
 (_ÆL$_u `|Z® k„¿epdp„) 

Apkpd 1000 960                  1960 1000

1960

100

1
51 03× = . % = 51% 100 - 51 = 49%                   

rblpf 1000 840 1840        

 ̀ „Åb 1000 900      

L¡$fm 1000 1080  

dlpfpóV²$ 1000 900             

  L$p¡W$p `f\u dm¡gu dprlsu_y„ isdp_dp„ ê$`p„sf L$fp¡ A_¡ s¡ `f\u spfZ L$pY$u QQp® L$fp¡.   
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`p_p _„bf 111 `f Ap`¡gu L©$rs dpV¡$_p L$p¡W$pdp„ v$f lÅf¡ R>p¡L$fpAp¡_u k„¿ep 
`pR>m R>p¡L$fuAp¡_u  k„¿ep Ap`u R>¡.   

s¡ S> fpÄedp„ kpnfsp_y„ âdpZ _uQ¡ âdpZ¡ R>¡. 
Apkpd (73%), rblpf (64%),   ̀ „Åb (77%) L¡$fm (94%) A_¡ dlpfpô²$ (83%). 
L$p¡W$pdp„ R>p¡L$fuAp¡_u k„¿ep A_¡ S>¡ s¡ fpÄep¡_y„  kpnfsp_y„ âdpZ bß¡_p¡ rhQpf A¡L$ kp\¡ L$fu_¡ sd¡ L$p¡C 
spfZ L$pY$u iL$ip¡ L¡$ ?

Qpgp¡, QQp® L$fuA¡.

_uQ¡_u dprlsu v$ip®hhp dpV¡$ ¼ep âL$pf_p¡ õs„cpg¡M v$p¡fhp¡ ep¡Áe \i¡ ?    
(1) Qpf Npd_p kpnfp¡_y„ k¢L$X¡$ âdpZ  
 (2) A¡L$ Ly$Vy„$b_p¡ rhrh^ bpbsp¡ `f \sp¡ MQ®  
 (3) `p„Q î¡ZuAp¡ gC v$f¡L$ î¡Zudp„ R>p¡L$fp-R>p¡L$fuAp¡_y„ âdpZ  
 (4) ÓZ qv$hk Qpg¡gp rhop_ âv$i®__u dygpL$ps¡ Aph_pfp ìe[¼sAp¡_u k„¿ep  
 (5) ÅÞeyApfu \u S|>_ ky^u v$f¡L$ drl_pdp„ sdpfp Npd_y„ dlÑd A_¡ gOyÑd sp`dp_  
 (6) qÜQ¾$u hpl_ Qgphsu hMs¡ "l¡ëd¡V$' hp`f_pfp A_¡ _ hp`f_pfp 100 Ly$Vy$„bdp„_p ìe[¼sAp¡_u  k„¿ep 

  Ap„L$X$pip÷  (Statistics)

 A¡L$pv$ dp¡V$p kd|l_p¡ Aæepk L$fhp dpV¡$ s¡dp„_p S> OV$L$p¡_p¡ _p_p¡ A_¡ ̀ |fsp¡ kd|l ep×[ÃR>L$ ̀ Ý^rs\u 
  ̀ k„v$ L$fhpdp„ Aph¡ R>¡. Ap kd|l, dp¡V$p„ kd|l_p¡ "ârsr_r^L$ kd|l' L$l¡hpe R>¡. Ap ârsr_r^L$  kd|l_p 
Aæepk k„b„r^s Å¡Csu dprlsu c¡Nu L$fhpdp„ Aph¡ R>¡. kpdpÞe fus¡ Ap dprlsu k„¿ep_p  ê$`dp„ lp¡e R>¡. 
s¡_y„ rhïg¡jZ L$fu_¡ L¡$V$gp„L$ spfZp¡ L$pY$hpdp„ Aph¡ R>¡. Ap âL$pf_p Aæepk_¡   "Ap„L$X$pip÷' (statistics) 
_pd Ap`¡gy„ R>¡. 

Statistics Ap iåv$ status Ap g¸qV$_ iåv$ `f\u s¥epf \ep¡ R>¡. s¡_p¡ A\® "fpÄe_u [õ\rs' A¡hp¡ \pe 
R>¡. Ap `f\u   ̀ l¡gp_p„ hMsdp„ Ap ip÷ fpÄe_p âipkL$ue ìehlpf kp\¡ k„b„r^s li¡ A¡hy„ v¡$Mpe R>¡. `f„sy 
lpg Ap  ip÷_p¡ D`ep¡N b^p„ S> n¡Óp¡dp„ \pe R>¡.   kf fp¡_pëX$ A¡ëdf qaif (17 a¡b°yApfu 1890 - 29 Sy>gpC 
1962) _¡ k„¿epip÷_p S>_L$ dp_hpdp„  Aph¡ R>¡. 

  dprlsu_y„ k„L$g_  (Data collection)

rirnL$p  : A¡L$ Npddp„_p v$f¡L$ Ly$Vy„$b `pk¡ M¡su dpV$¡$_u S>du_ L¡$V$gu R>¡ s¡_u dprlsu k„L$rgs L$fhu R>¡. sp¡ 
sd¡ iy„ L$fip¡? 

fp¡bV®$  : V$uQf, Npd_p„ v$f¡L$ Of¡ S>C v$f¡L$ `pk¡ L¡$V$gu M¡su R>¡ s¡_u _p¢^ L$fuiy„. 
rirnL$p  : A¡L$v$d bfpbf ! rhÛp\}rdÓp¡ A¡L$pv$ rhrióV$ kd|l dpV¡$ Ap`Z¡ S>¡ dprlsu c¡Nu  L$fuA¡ R>uA¡ 

s¡ dy¿eÒh¡ k„¿ep_p ê$`dp„ lp¡e R>¡ s¡_¡ "kpdN°u' L$l¡ R>¡. kpdN°u k„L$rgs L$fsp„ ̀ l¡gp„ s¡  dprlsu 
i¡_p dpV¡$ hp`fhpdp„ Aphi¡, s¡ _½$u L$f¡gy„ lp¡hy„ Å¡CA¡. Äepf¡ A¡L$pv$ ìe[¼s dprlsu  d¡mhhp, 
s¡ W¡$L$pZ¡ S>C_¡ âñ `|R>u_¡, dp`_ L$fu_¡ hN¡f¡ âL$pf¡ kpdN°u_y„ k„L$g_ L$f¡ sp¡ s¡_¡ âp\rdL$ 
 kpdN°u L$l¡ R>¡. 

 rhQpf L$fuA¡.

ÅZu gCA¡. 
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Apafu_ : A¡V$g¡ fp¡bV®$_p L$l¡hp âdpZ¡ v$f¡L$_p Of¡ S>C_¡ c¡Nu L$f¡gu M¡su_u dprlsu "âp\rdL$ kpdN°u' 
  \i¡. 

rirnL$p  : ipbpi Apafu_ ! 
fd¡i  : `f„sy, V$uQf Ap S> dprlsu Ap¡R>p kdedp„ k„L$rgs L$fhu lp¡e sp¡? 
rirnL$p  : fd¡i_y„ L$l¡hy„ bfpbf R>¡. Aphp kde¡ dprlsu k„L$g__p¡ buÅ¡ D`pe L$ep¡? s¡_p¡ rhQpf L$fp¡. 
L¡$sL$u  : V$uQf Ap`Z¡ sgpV$u_p L$pep®gedp„ S>C_¡ D`gå^ _p¢^_¡ Ap^pf¡ dprlsu k„L$rgs L$fu iL$uA¡ 

 R>uA¡. 
rirnL$p  : bfpbf, L¡$V$guL$ hpf kde kudp, kp^_p¡_p¡ Acph S>¡hp L$pfZp¡kf kpdN°u_y„ k„L$g_  ìe[¼sNs 

L$fhy„ i¼e _\u. s¡\u Aphp kde¡ buÅAp¡A¡ k„L$rgs L$f¡gu kpdN°u, L$pep®geu_ v$õsph¡Å¡, 
 ârkÝ^ \e¡gu kpdN°u, kfL$pfu rhcpNdp„ D`gå^ dprlsu A\hp Al¡hpg, ip¡^ r_b„^, 
âb„^  õhê$`¡ fpM¡gu dprlsu hp`fhpdp„ Aph¡ R>¡. Ap âL$pf¡ d¡mh¡gu kpdN°u_¡ vy$èed kpdN°u 
L$l¡ R>¡. A¡V$g¡  L¡$sL$uA¡ k|QìepâdpZ¡ sgpV$u L$pep®gedp„ S>C_¡ M¡su_u k„N°rls dprlsu g¡hu 
A¡V$g¡ s¡ vy$èed kpdN°u NZpe.   

_uQ¡_p Dv$plfZp¡ Sy>Ap¡ . 
(i) hs®dp_`Ódp„ Aph¡gu dprlsu hp`fu_¡ b_ph¡gp¡ L$p¡W$p¡ A¡ vy$èed kpdN°u \i¡. 
(ii) D`plpfN©ldp„ `v$p\®_u NyZhÑp s`pkhp dpV¡$, N°plL$p¡_¡ `|R>u_¡ d¡mh¡gu dprlsu A¡ âp\rdL$ kpdN°u 
 \i¡. 
(iii) hN®dp„_p rhÛp\}Ap¡_u KQpC âÐen dp`u_¡ L$f¡g _p¢^ A¡ âp\rdL$ kpdN°u \i¡. 

âp\rdL$ kpdN°u vy$èed kpdN°u

1.  k„L$g_ L$fhp h^y kde gpN¡ R>¡. 
 2.  AÛs_ A_¡ rhNshpf lp¡e R>¡. 
 3.  kÐe A_¡ rhðk_ue lp¡e R>¡. 

1.  Ðhqfs dm¡ R>¡. 
 2.  Apdp„ dprlsu `l¡g¡\u k„L$rgs L$f¡gu lp¡hp\u s¡ 

AÛs_ lp¡e S> A¡hy„ _\u dprlsu dpV¡$ Å¡Csu 
 rhNsp¡ ¼epf¡L$ Ap¡R>u `X¡$ R>¡. 

 3.  ¼epf¡L$ Ap¡R>u rhðk_ue lp¡e. 

L©$rs : sd¡ A_¡L$ hMs Sy>v$p-Sy>v$p L$pfZp¡ dpV¡$ dprlsu c¡Nu L$fp¡ R>p¡ s¡hp 3 \u 4 Dv$plfZp¡ gC_¡ 
  s¡ kpdN°u âp\rdL$ R>¡ L¡$ vy$èed s¡ _½$u L$fu gMp¡.  

dlphfpk„N°l  7.2

(1)  _uQ¡ âdpZ¡ c¡Nu L$f¡gu kpdN°u_y„ âp\rdL$, L¡$ vy$èed kpdN°udp„ hN}L$fZ L$fp¡. 

 (i) âÐen hN®dp„ S>C_¡ ipmp_p v$f¡L$ hN®_u rhÛp\}Ap¡_p lpS>fu_u dprlsu c¡Nu L$fhu. 

 (ii) v$f¡L$ rhÛp\}_u KQpC_u dprlsu l¡X$ Ap¸qakdp„ Ðhqfs dp¡L$ghp_u R>¡ s¡\u ipmp_p ipfuqfL$ 
rhcpN¡  L$f¡gu _p¢^_¡ Ap^pf¡ s¡ dprlsu A¡L$W$u L$fu.

 (iii) _p„v$`yf_p âÐe¡L$ Ly$Vy„$b_p ipmpbpü rhÛp\}Ap¡_u dprlsu âÐen v$f¡L$ Of¡ S>C_¡ d¡mhu. 

 (iv) rhop_ âL$ë` dpV¡$ âÐen S>„Ngdp„ S>C_¡ TpX$_y„ r_funZ L$fu S>ê$fu dprlsu c¡Nu L$fu. 
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kpdN°u_y„ hN}L$fZ  (Classification of data)
Dv$p. (1) A¡L$ ipmp_p ^p¡fZ 9 _p 50 rhÛp\}Ap¡A¡ â\d OV$L$-L$kp¡V$udp„ NrZs rhjedp„ 20 dp„\u 

d¡mh¡gp„  NyZ _uQ¡âdpZ¡ R>¡. 
20,  6,  14, 10, 13, 15, 12, 14, 17, 17, 18, 11, 19, 9,  16, 18, 14, 7, 17, 20, 
8,  15,  16, 10, 15, 12, 18, 17, 12, 11, 11, 10, 16, 14, 16, 18, 10, 7, 17, 14, 
20, 17, 13, 15, 18, 20, 12, 12, 15, 10.
Al] k„L$rgs L$f¡gu k„¿epÐdL$ dprlsu_¡ iy„ L$l¡ R>¡?            S>. L$pQu kpdN°u
s¡dp„_u v¡$fL$ k„¿ep_¡ iy„ L$l¡ R>¡?                                   S>. âpàsp„L$ . 
D`f_u dprlsu `f\u _uQ¡ Ap`¡gp„ âñp¡_p„ S>hpb gMp¡.   
(i)  15 NyZ d¡mhsp„ Ly$g rhÛp\}Ap¡ L¡$V$gp„?    (iv)   kp¥\u Ap¡R>p NyZ L¡$V$gp„ R>¡? 
(ii)  15 NyZ L$fsp„ h^y NyZ d¡mh_pfp Ly$g rhÛp\}Ap¡ L¡$V$gp„?  (v) kp¥\u h^y NyZ L¡$V$gp„ R>¡? 
(iii)  16 NyZ L$fsp„ Ap¡R>p NyZ d¡mh_pfp Ly$g rhÛp\}Ap¡ L¡$V$gp?   

(1)  sd_¡ D`fp¡¼s âñp¡_p S>hpb kl¡gpC\u dþep L¡$? v$f hMs¡ b^p NyZp¡_y„ r_funZ L$fhy„   ̀ X$éy„. 

 (2)  D`f_y„ L$pd kygcsp\u \pe s¡ dpV¡$ iy„ L$fhy„ `X$i¡? 

  idud : D`f_p DÑfp¡ ip¡^su hMs¡ hpf¡OX$uA¡ dprlsu_y„ r_funZ L$fhy„ `X¡$ R>¡ s¡\u L„$V$pmpS>_L$ gpN¡ 

R>¡. `f„sy Ap`¡gu dprlsu L$pQu kpdN°u_¡ QY$sp L¡$  Dsfsp ¾$ddp„ gMhp\u kygcsp h^i¡. 

idud_p L$l¡hp âdpZ¡ kpdN°u_p NyZ QY$sp ¾$d¡ gMuA¡. 

6, 7, 7, 8, 9, 10, 10, 10, 10, 10, 11, 11, 11, 12, 12, 12, 12, 12, 13, 13,  
14, 14, 14, 14, 14, 15, 15, 15, 15, 15, 16, 16, 16, 16, 17, 17, 17, 17, 17, 17,  
18, 18, 18, 18, 18, 19, 20, 20, 20, 20.

dprlsu QY$sp ¾$ddp„ gMhp\u Dv$p. 1 dp„_p `p„Q¡e âñp¡_p S>hpb kl¡gpC\u dþep L¡$? s¡ Sy>Ap¡. 

lh¡ âñp¡_p S>hpb d¡mhhpdp„ kygcsp h^u A_¡ `p„Q¡e âñp¡_p S>hpb klS>sp\u ip¡^u i¼ep. 

epv$ L$fuA¡. 

AhN}L©$s Aph©rÑ rhsfZ L$p¡W$p¡ (Unrouped frequency distribution table)
dpV$}_ : V$uQf, kpdN°u_¡ L$p¡W$p_p ê$`dp„ dp„X$u_¡ gMhp\u Ar^L$ kygcsp dm¡ R>¡ s¡ Ap`Z¡ `pR>m_p 

  ̂ p¡fZdp„ iu¿ep R>uA¡. Ap âL$pf_p L$p¡W$p_¡ Aph©rÑ rhsfZ L$p¡W$p¡ L$l¡ R>¡. 

rirnL$p : dpV$}_, A¡L$v$d kpQy„ ! lh¡ Ap âL$pf_p¡ L$p¡W$p¡ `l¡gp_p Dv$p. 1 _p Ap^pf¡ s¥epf L$fp¡. 

epv$ L$fuA¡. 

Qpgp¡, QQp® L$fuA¡.
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Dv$plfZ (1) dp„ kp¥\u Ap¡R>p„ NyZ 6 A_¡ kp¥\u h^pf¡ NyZ 20 R>¡ dpV¡$ L$p¡W$pdp„ âpàsp„L$_p õs„cdp„ 6 \u   20 kŷ u_p 
âpàsp„L$ gMp¡.  buÅ õs„cdp„ spmp_u r_ip_uAp¡ L$fu_¡ s¡_u k„¿ep NZu_¡ R>¡ëgp õs„cdp„ gMp¡. L$p¡W$p¡ |̀Z® L$fp¡. 

Aph©rÑ rhsfZ L$p¡W$p¡  

 âpàsp„L$ (NyZ) spmp_u r_ip_u Aph©rÑ (f) (rhÛp\} k„¿ep)

6 | 1
7 || 2
8
9

10 ||||| 5

11
12
13
14
15
16
17 |||||  | 6

18
19
20 |||| 4

Ly$g N = 50

     Al] N A¡ Aph©rÑ_p¡ kfhpmp¡ R>¡. 

hN}L©$s Aph©rÑ rhsfZ L$p¡W$p¡ (Grouped frequency distribution table)
D`fp¡¼s Aph©rÑ rhsfZ L$p¡W$pdp„, 
 (1)  L$p¡W$p¡ M|b gp„bp¡ \ep¡ A¡hy„ gpN¡ R>¡ L¡$? 
 (2)  Äepf¡ kpdN°udp„ âpàsp„L$_u k„¿ep h^pf¡ li¡ Ðepf¡ Ap L$p¡W$p¡ b_phhp_y„ h^y A^ê„$ b_i¡ L¡$? 
rirnL$p : D`f_u QQp® `f\u Ýep_dp„ Apìey„ L¡$, Äepf¡ kpdN°udp„ âpàsp„L$_u k„¿ep rhipm lp¡e Ðepf¡  s¡_p¡ 

rhõspf dp¡V$p¡ \pe R>¡. s¡ s¥epf L$fhp h^y kde gpN¡ R>¡. L$p¡W$p_p¡ rhõspf A_¡ s¡ dpV¡$ gpNsp¡ 
kde  Ap¡R>p¡ L$fhp L$ep¡ D`pe L$fu iL$ip¡? 

fp¡rls  : kf, s¡ dpV¡$ kpdN°u_p S|>\ b_phhp. 
rirnL$p : ipbpi fp¡rls, kpdN°u_p S|>\ s¥epf L$fhp A¡V$g¡ S> "hN®' s¥epf L$fhp A¡V$g¡ s¡ kpdN°u_y„          

hN}L$fZ dep®qv$s b_¡ A_¡ s¡dp„ kde `Z bQ¡. Ap fus¡ s¥epf \e¡gp„ L$p¡W$p_¡ hN}L©$s Aph©rÑ 
rhsfZ  L$p¡W$p¡ L$l¡ R>¡.  

Qpgp¡, QQp® L$fuA¡.
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 hN}L©$s Aph©rÑ rhsfZ  L$p¡W$p¡ b¡ fus¡ b_phu iL$pe R>¡. 

 (1)  kdph¡iL$ `Ý^rs (M„qX$s hN® `Ý^rs)   (2)  Akdph¡iL$ `Ý^rs (AM„X$ hN® `Ý^rs) 

  (1)  kdph¡iL$ `Ý^rs (M„qX$s hN® `Ý^rs) (Inclusive method)

6, 7, 7, 8, 9, 10, 10, 10, 10, 10, 11, 11, 11, 12, 12, 12, 12, 12, 13, 13,  
14, 14, 14, 14, 14, 15, 15, 15, 15, 15, 16, 16, 16, 16, 17, 17, 17, 17, 17, 17,  
18, 18, 18, 18, 18, 19, 20, 20, 20, 20.
 Ap kpdN°udp„ kp¥\u _p_p¡ âpàsp„L$  A_¡ kp¥\u dp¡V$p¡ âpàsp„L$   R>¡. kp¥\u dp¡V$p A_¡ kp¥\u _p_p 

âpàsp„L$  hÃQ¡_p¡ afL$ 20 - 6 = 14 R>¡. Ap afL$_¡ "kpdN°u_p¡ rhõspf' (Range of Data) L$l¡ R>¡. Ap rhõspf 
Ýep_dp„ fpMu_¡ L$ep hNp£   ̀ pX$u iL$pe?    

(i) 6  \u 8,  9 \u 11, 12 \u 14, 15 \u 17, 18 \u 20 A\hp

(ii) 6 \u 10, 11 \u 15, 16 \u 20 hN® L$fu iL$pe.    
6 \u 10, 11 \u 15  A_¡  16 \u 20 Ap âdpZ¡ hNp£ gC_¡ kpdN°u_p¡ Aph©rÑ rhsfZ L$p¡W$p¡ s¥epf L$fuA¡. 

hN}L©$s Aph©rÑ rhsfZ L$p¡W$p¡ (kdph¡iL$ `Ý^rs) 

 hN® spmp_u r_ip_u Aph©rÑ (f) (rhÛp\} k„¿ep)

 6 \u 10 ||||| ||||| 10

11 \u 15 ..... .....
16 \u 20 ..... 20

N =  50
   

 Ap L$p¡W$p¡ b_phsu hMs¡ 6, 10 A_¡ s¡d_u hÃQ¡_p b^p âpàsp„L$p¡_p¡ kdph¡i 6 \u 10 Ap hN®dp„ \pe 
R>¡.  s¡\u Ap_¡ kdph¡iL$ `Ý^rs L$l¡ R>¡ s¡dS> 6 \u 10, 11\u 15, 16 \u 20 Ap hNp£_¡ M„X$us hNp£ L$l¡ R>¡.

 

       

ÅZu gCA¡. 

  Ap„L$X$pip÷_u L¡$V$guL$ k„opAp¡   (Basic terms in statistics)

(1)  hN® (Class) : Ap`¡gp âpàsp„L$_p S>ê$qfeps dyS>b `pX¡$gp„ S|>\_¡ "hN®' L$l¡ R>¡. 

   6  \u10, 11  \u 15  A¡ hN® 6-10, 11-15 A¡d `Z gMu iL$pe R>¡. 

 (2)  hN® dep®v$p (Class limits) : hN® v$ip®hsu k„¿ep_¡ hN®dep®v$p L$l¡ R>¡. 

  6 \u 10 hN®_u _uQgu hN® dep®v$p 6 A_¡ 10 D`gu hN® dep®v$p R>¡. 

(3)  Aph©rÑ (Frequency): v$f¡L$ hN®dp„ S>¡V$gp„ âpàsp„L$ Aph¡ s¡ k„¿ep_¡ s¡ hN®_u Aph©rÑ L$l¡ R>¡. 

  D`f_p L$p¡W$pdp„ 11 \u 15 _p hN®dp„ âpàsp„L$ k„¿ep 20 Aph¡ R>¡. 

  s¡\u 11 \u 15 hN®_u Aph©rÑ 20 R>¡. 
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 (4)  hNp®Þsf (Class width) : AM„X$ hN® Apàep lp¡e Ðepf¡ b¡ _ÆL$_p hN®_u _uQ¡_u (A\hp D`f_u) 
 dep®v$p hÃQ¡_p afL$_¡ hNp®Þsf L¡$ hN® AhL$pi L$l¡ R>¡. 

 v$p.s.  5 - 10, 10 - 15, 15 - 20,  ......  hN® lp¡e sp¡ , 5-10  _p hNp®Þsf = 10 - 5 = 5 R>¡. 

(5)  hN®dÝe (Class mark): hN®_u _uQgu A_¡ D`gu dep®v$p_u kfpkfu_¡ hN®dÝe L$l¡ R>¡ .

 hN®dÝe  =  
_uQgu hN®dep®v$p + D`gu hN®dep®v$p 

2    

 v$p.s.   11 \u 15 hN®_y„ hN®dÝe  =       +    
2    

= 
26

2
 = 13

            
  (2) Akdph¡iL$ `Ý^rs (AM„X$ hN® `Ý^rs) (Exclusive method)

Dv$p.    6,   10,   10.3,   11,   15.7,   19,   20,   12,   13 Ap âpàsp„L$ Apàep R>¡. 
 sp¡ 6-10, 11-15, 16-20 hN® gC hN}L©$s Aph©rÑ rhsfZ L$p¡W$p¡ s¥epf L$fp¡. 

DL¡$g :

 hN® spmp_u r_ip_u Aph©rÑ (f) 
      6-10 || 2

     11-15 ||| 3

     16-18 || 2

  D`f_p L$p¡W$pdp„ âpàsp„L$ 10.3 A_¡  15.7 _p¡ kdph¡i \sp¡ _\u.

  L$pfZ 10.3, 15.7 Ap k„¿ep 6-10, 11-15, 16-20 `¥L$u L$p¡C`Z hN®dp„ d|L$u iL$pe   _rl, s¡\u hN® 
fQ_p bv$ghu `X$i¡. s¡\u 5-10, 10-15, 15-20, ........ A¡ âdpZ¡ AM„X$ hN® gCA¡. `f„sy 10 Ap 
âpàsp„L$ 5-10, 10-15 _p¡ kdph¡i sp¡   \C Åe `Z buÅ¡ âñ A¡ Dv¹$ch¡ L¡$ 10 Ap âpàsp„L$_p¡ kdph¡i 5-10 
`¥L$u L$ep hN®dp„ L$fhp¡ Ap dyíL¡$gu  r_hpfhp 10 _p¡ kdph¡i 10-15 Ap hN®dp„ L$fhp¡ A¡hp¡ k„L¡$s `pmhpdp„ Aph¡ 
R>¡. A¡V$g¡ 10 _u _p¢^   10-15 dp„ L$fhu. s¡\u Ap `Ý^rs_¡ Akdph¡iL$ `Ý^rs L$l¡ R>¡. 

 Ap fus¡ hN® g¡sp„ 10.3 A_¡  15.7 _p¡  kdph¡i L$fu _uQ¡ âdpZ¡ L$p¡W$p¡ s¥epf \i¡.   

hN}L©$s Aph©rÑ rhsfZ L$p¡W$p¡ (Akdph¡iL$ `Ý^rs)  

hN® (AM„X$) 
NyZ

spmp_u r_ip_u Aph©rÑ (f) 
(rhÛp\} k„¿ep)

  5-10 | 1
10-15   ||||| 5

         15-20 || 2
20-25 | 1
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(1)   20 \u 25 hN®_u _uQgu A_¡ D`gu hN®dep®v$p gMp¡.   

(2)  35 \u 40 Ap hN®_p¡ hN®dÝe ip¡^p¡. 

(3*) A¡L$ hN®_p¡ hN®dÝe 10 A_¡ hN® AhL$pi 6 R>¡ sp¡ s¡ hN® gMp¡.   

(4)   _uQ¡_p¡ L$p¡W$p¡ `|Z® L$fp¡. 
    

 hN®  (Jdf hj®dp„)  spmp_u r_ip_u Aph©rÑ (f) (rhÛp\} k„¿ep)
12-13 |||||

13-14 ||||| ||||| ||||

14-15
15-16 ||||

N=∑f = 35
  
(5)  A¡L$ ipmpdp„ lqfsk¡_p_p 45 rhÛp\}Ap¡A¡ v$f¡L¡$ L$f¡gp h©npfp¡`Z_u k„¿ep _uQ¡âdpZ¡ R>¡.   
 3, 5, 7, 6, 4, 3, 5, 4, 3, 5, 4, 7, 5 , 3, 6, 6, 5, 3, 4, 5, 7, 3, 5, 6, 4, 4, 3,  

5, 6, 6, 4, 3, 5, 7, 3, 4, 5, 7, 6, 4, 3, 5, 4, 4, 7.
 s¡ `f\u AhN}L©$s Aph©rÑ rhsfZ L$p¡W$p¡ s¥¥$epf L$fp¡.   

(6)  p _u 50 v$ip„i õ\m ky^u_u qL„$ds _uQ¡ Ap`u R>¡. 

     3.14159265358979323846264338327950288419716939937510
     s¡ `f\u v$ip„i rQŒ `R>u_p A„L$p¡_p¡ AhN}L©$s Aph©©rÑ rhsfZ L$p¡W$p¡ s¥epf L$fp¡. 

Akdph¡iL$ `Ý^rs (AM„X$ hN®) 

JQpC (k¡dudp„) rhÛp\}_u k„¿ep 

145-150 18
150-155 27
155-160 3

kdph¡iL$ `Ý^rs (M„qX$s hN® ) 

i|-kpCT rhÛp\}_u k„¿ep 

2-4 12
 5-7 29
 8-10 7

hN}L©$sAhN}L©$s

^p¡fZ 9 dp„ 
rhÛp\}_u Jdf

rhÛp\}_u k„¿ep 

14 12

15 23

16 10

Aph©rÑ rhsfZ L$p¡W$p¡ 

dlphfpk„N°l  7.3

Ap Ýep_dp„ fpMuA¡.
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(7*) _uQ¡ L$p¡W$pdp„ Ap`¡gu dprlsu `f\u hNp®Þsf ip¡^p¡. AM„X$ hN® A_¡ M„qX$s hN® lp¡e s¡hp¡ Aph©rÑ  rhsfZ 
L$p¡W$p¡ s¥epf L$fp¡.  

hN®dÝe Aph©rÑ 
5 3

15 9
25 15
35 13

         

hN®dÝe Aph©rÑ 
22 6
24 7
26 13
28 4

(8) A¡L$ ipmpdp„ ^p¡fZ 9 _p 46 rhÛp\}Ap¡_¡ s¡d_p L„$`pkdp„_u `¡[Þkg_u g„bpC dp`hp L$lu s¡ k¢.du dp„ 
  _uQ¡âdpZ¡ R>¡. 

     16, 15, 7, 4.5, 8.5, 5.5, 5, 6.5, 6, 10, 12, 
13, 4.5, 4.9,  16,  11,  9.2, 7.3, 11.4, 12.7, 13.9, 16, 
5.5, 9.9,  8.4,  11.4, 13.1,  15,  4.8,  10,   7.5,  8.5,  6.5, 
7.2,  4.5,  5.7,  16,   5.7,  6.9,  8.9,  9.2,  10.2,  12.3,  13.7, 
14.5,   10.

 0-5, 5-10, 10-15, ..... Ap âdpZ¡ hN® gC Akdph¡i `Ý^rs\u "hN}L©$s Aph©rÑ rhsfZ L$p¡W$p¡' 
s¥epf L$fp¡. 

(9)  A¡L$ Npddp„ klL$pfu v|$^ k„L$g_ L¡$ÞÖ `f 50 ìe[¼sAp¡A¡, v$f¡L¡$ L¡$V$gp rgV$f v|$^ S>dp L$ey® s¡_u dprlsu   _uQ¡ 
Ap`u R>¡. 

     27,  75, 5, 99, 70, 12, 15, 20, 30, 35, 45, 80,  
77, 90, 92, 72, 4, 33, 22, 15, 20, 28, 29, 14, 
16,        20,     72, 81, 85, 10, 16, 9, 25, 23, 26, 46, 
55, 56, 66, 67, 51, 57, 44, 43, 6, 65, 42, 36,  
7, 35.

 Ap âdpZ¡ hNp£ gC hN}L©$s Aph©rÑ rhsfZ L$p¡W$p¡ s¥epf L$fp¡. 

(10) A¡L$ k„õ\pA¡ Npd_p 38 gp¡L$p¡ `pk¡\u v$f¡L¡$ L¡$V$gp ê$r`ep "qv$ìep„N rhL$pk a„X$' dpV¡$ Apàep„ s¡_u  dprlsu 
_uQ¡ âdpZ¡ R>¡. 

     101,    500,  401,  201,  301,  160,  210,  125, 175, 190, 450, 151, 
101, 351, 251,  451,  151, 260, 360, 410, 150, 125, 161, 195, 
351, 170, 225, 260, 290, 310, 360, 425, 420, 100, 105, 170, 
250, 100.

 (i) 100-149, 150-199, 200-249,.. Ap âdpZ¡ hNp£ gC hN}L©$s Aph©rÑ rhsfZ L$p¡W$p¡ s¥epf L$fp¡. 

 (ii) L$p¡W$p `f\u 350 ê$r`ep L¡$ s¡\u h^y a„X$ Ap`_pf_u k„¿ep ip¡^p¡. 

(i) (ii)
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ÅZu gCA¡. 

  D`gu hN® dep®v$p L$fsp„ Ap¡R>u k„rQs Aph©rÑ L$p¡W$p¡  (Less than cumulative frequency) 

Dv$p. ^p¡fZ 9 _p A¡L$ ipmp_p 50 rhÛp\}Ap¡A¡ â\d OV$L$ `funpdp„ NrZsdp„ 40dp„\u d¡mh¡gp NyZ_p¡ 
 Aph©rÑ rhsfZ L$p¡W$p¡ _uQ¡ Apàep¡ R>¡.   

 hN®  Aph©rÑ (rhÛp\} k„¿ep) (f)
0-10 02
10-20 12
20-30 20
30-40 16

Ly$g N = 50
(1)  L$p¡W$p¡ `f\u _uQ¡_u Mpgu S>Áep `|fp¡.    

 (i)  10 \u 20 Ap hN®_u _uQgu hN® dep®v$p  A_¡ D`gu hN®dep®v$p  R>¡ .

 (ii)  10 L$fsp„ Ap¡R>p NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„?       2

 (iii)  20 L$fsp„ Ap¡R>p NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„?     2 +    = 14

 (iv)  30 L$fsp„ Ap¡R>p NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„?      +   = 34

 (v)  40 L$fsp„ Ap¡R>p NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„?      +   = 50

A¡L$pv$ rhrióV$ hN®_u Aph©rÑ A_¡ s¡_p `l¡gp_p b^p hN®_u Aph©rÑ_p kfhpmp_¡ s¡ hN®_u D`gu 

 dep®v$p\u "Ap¡R>u k„rQs Aph©rÑ' L$l¡ R>¡. V|„$L$dp„ s¡ "(Less than cumulative frequency)-_p L$fsp 
Ap¡R>u k„rQs Aph©rÑ' A¡d gMpe R>¡. 

D`gu hN® dep®v$p L$fsp„ Ap¡R>u k„rQs Aph©rÑ_p¡ A\® 

hN® 
(NyZ)

Aph©rÑ  -_p L$fsp Ap¡R>u 
k„rQs Aph©rÑ 

0-10 2 2
10-20 12 2 + 12 = 
20-30 20 +20=34
30-40 16 34 +  =50

         Ly$g 50

Ap Ýep_dp„ fpMuA¡.

hN® k„rQs 
Aph©rÑ

D`gu hN® dep®v$p\u Ap¡R>u

0-10 2  2 rhÛp\}Ap¡_¡ 10 L$fsp„ Ap¡R>p NyZ dþep 

10-20 14  14 rhÛp\}Ap¡_¡ 20 L$fsp„ Ap¡R>p NyZ dþep 

20-30 34  34 rhÛp\}Ap¡_¡ 30 L$fsp„ Ap¡R>p NyZ dþep 

30-40 50  50 rhÛp\}Ap¡_¡ 40 L$fsp„ Ap¡R>p NyZ dþep 

              Ly$g 50
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 (2) "_uQgu hN®dep®v$p S>¡V$gu A\hp s¡\u h^pf¡ k„rQs Aph©rÑ' L$p¡W$p¡ `|Z® L$fp¡. 

 hN®  Aph©rÑ k„rQs Aph©rÑ
0-10 2 50
10-20 12 50 - 2 = 48
20-30 20 48 - 12 = 36
30-40 16 36 - 20 = 16
       Ly$g   50

Dv$p. A¡L$ õ`p¡V®$k¹ ¼gb_p V¡$bg V¡$r_k_u d¸Q dpV¡$ Aph¡gp M¡gpX$uAp¡_u Jdf_y„ hN}L$fZ _uQ¡ âdpZ¡ R>¡. s¡   ̀ f\u      
_uQ¡_p¡ -_p L$fsp„ h^y k„rQs Aph©rÑ L$p¡W$p¡ `|Z® L$fp¡.   

DL¡$g : _uQgu hN®dep®v$p L¡$ s¡\u h^y k„rQs Aph©rÑ L$p¡W$p¡. 

Jdf (hj®dp„) spmp_u r_ip_u
Aph©rÑ 

(rhÛp\} k„¿ep)
- _p S>¡$V$gu L¡$ s¡\u h^y  k„rQs 

Aph©rÑ

10-12 |||||  |||| 09      50

  12 – 14 ||||| ||||| ||||| |||||  |||  - 9 = 41

14-16 ||||| |||||  ||| 41 - 23 = 

  16 – 18 ||||| 05  - 13 =                  
Ly$g  N = 50

(1)  _uQ¡_p¡ k„rQs Aph©rÑ L$p¡W$p¡ `|Z® L$fp¡.   

 hN®   
KQpC (k¡dudp„)

Aph©rÑ 
(rhÛp\} k„¿ep)  

-  _p L$fsp„ Ap¡R>u k„rQs Aph©rÑ

150-153 05 05
153-156 07 05+  = 
156-159 15  + 15 =  
159-162 10      +  = 37
162-165 05 37+5=42
165-168 03        +  = 45

Ly$g N = 45

dlphfpk„N°l  7.4

 hN®  k„rQs 
Aph©rÑ

 _uQgu hN®dep®v$p L¡$ s¡\u h^y k„rQs 
Aph©rÑ_p¡ A\® 

0-10 50  50 rhÛp\}Ap¡_¡ 0 L¡$ 0 s¡\u h^y NyZ 
dþep

10-20 48  48 rhÛp\}Ap¡_¡ 10 L¡$ 10 s¡\u h^y NyZ 
dþep

20-30 36  36 rhÛp\}Ap¡_¡ 20 L¡$ 20 s¡\u h^y NyZ 
dþep

30-40 16  16 rhÛp\}Ap¡_¡ 30 L¡$ 30 s¡\u h^y NyZ 
dþep
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(2)  _uQ¡_p¡ k„rQs Aph©rÑ L$p¡W$p¡ `|Z® L$fp¡. 

hN® (dprkL$ AphL$ ê$.dp„)  Aph©rÑ (ìe[¼sAp¡_u k„¿ep) -_p S>¡V$gu L¡$ s¡\u h^y k„rQs Aph©rÑ
1000-5000 45 ..........
5000-10000 19 ..........

10000-15000 16 ..........
15000-20000 02 ..........
20000-25000 05 ..........

Ly$g N = 87

(3)  A¡L$ hN®_p 62 rhÛp\}Ap¡A¡ NrZsdp„ 100 dp„\u d¡mh¡gp NyZ _uQ¡ âdpZ¡ R>¡. 
 0-10, 10-20. A¡ âdpZ¡ hN® gC Aph©rÑ L$p¡W$p¡ A_¡ k„rQs Aph©rÑ (-_p S>¡V$gp¡ L¡$ s¡\u h^y)               

L$p¡W$p¡ s¥epf L$fp¡. 
 55, 60, 81, 90, 45, 65, 45, 52, 30, 85, 20, 10,  
 75, 95, 09, 20, 25, 39, 45, 50, 78, 70, 46, 64,  
 42, 58, 31, 82, 27, 11, 78, 97, 07, 22, 27, 36,  
 35, 40, 75, 80, 47, 69, 48, 59, 32, 83, 23, 17,  
 77, 45, 05, 23, 37, 38, 35, 25, 46, 57, 68, 45,  
 47, 49

 (i)  40 L¡$ 40 \u h^y NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„? 
 (ii)  90 L¡$ 90 \u h^y NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„? 
 (iii)   60 L¡$ 60 \u h^y NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„? 
 (iv)  0-10 Ap hN®_u (-\u h^pf¡) k„rQs Aph©rÑ L¡$V$gp„?   

(4)  D`f_p Dv$p. (3) dp„\u Ap¡R>u k„rQs  Aph©rÑ L$p¡W$p¡ s¥epf L$fp¡ A_¡ s¡ `f\u _uQ¡_p âñp¡_p DÑf gMp¡. 
 (i)  40 L$fsp„ Ap¡R>p NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„? 
 (ii)   10 L$fsp„ Ap¡R>p NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„? 
 (iii)   60 L$fsp„ Ap¡R>p NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„? 
 (iv)   50-60 Ap hN®_u (..\u Ap¡R>u) k„rQs Aph©rÑ L¡$V$gu R>¡? 

ÅZu gCA¡. 

   L¡$ÞÖue âh©rÑ :   (Measures of central tendancy)

 L¡$ÞÖue âh©rÑ : kh£nZ\u d¡mh¡gu k„¿epL$ue kpdN°udp„ kpdpÞe fus¡ A¡L$ NyZ^d® dmu Aph¡ R>¡. 

 s¡ A¡ L¡$, A¡L$pv$ k„¿ep_u  Apk`pk Bsf k„¿epAp¡_u cuX$ (Nv$}) h^pf¡ \e¡gu v¡$Mpe R>¡. kd|l_p Ap 
NyZ^d®_¡ s¡_u L¡$ÞÖue  âh©rÑ L$l¡ R>¡. 

 kd|ldp„_u k„¿ep S>¡ k„¿ep_u Apk`pk AÞe k„¿epAp¡_u cuX$ \e¡gu S>Zpe s¡ k„¿ep s¡ kd|l_y„   
ârsr_r^Ðh L$f¡ R>¡ A¡d d_pe R>¡. Aphu k„¿ep_¡ L¡$ÞÖue âh©rÑ_y„ `qfZpd (dp`) L$l¡ R>¡.  
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(1) dÝe (Mean): kpdN°u_u b^u k„¿ep_u A„L$ NrZsue kfpkfu_¡ s¡ kpdN°u_p¡ dÝe L$l¡ R>¡.   

  kpdN°u_p¡ "dÝe ' =  
kpdN°u_p b^p âpàsp„L$p¡_p¡ kfhpmp¡  

kpdN°u_p âpàsp„L$_u Ly$g k„¿ep   

Dv$p. (1) 25, 30, 27, 23   A_¡   25 _p¡ dÝe ip¡^p¡.   

DL¡$g : 25 30 27 23 25

5

130

5

+ + + +
=  = 26

Dv$p. (2) ^p¡fZ 9 _p 35 rhÛp\}Ap¡_¡ â\d kÓ `funpdp„ buS>NrZsdp„ 40 dp„\u _uQ¡  âdpZ¡ NyZ dþep 
R>¡.  s¡ `f\u NyZ_p¡ dÝe ip¡^p¡. 
 40,  35,  30,  25,  23,  20,  14,  15,  16,  20,  17,  37,    

 37,  20,  36,  16,  30,  25,  25,  36,  37,  39,  39,  40,    
 15,  16,  17,  30,  16,  39,  40,  35,  37,  23, 16.
DL¡$g : Al] âpàsp„L$p¡_u k„¿ep h^y lp¡hp\u kfhpmp¡ L$fu iL$pi¡ `Z NZsfu AOfu \i¡. s¡\u 3 rhÛp\}Ap¡_¡ 

  30 NyZ dþep R>¡.  s¡ 30 + 30 + 30 = 90  L$fhp L$fsp„ 30 ´ 3 = 90  L$fhy„ h^pf¡ kl¡gy„ R>¡.  s¡ dpV¡$ 
Aph©rÑ L$p¡W$p¡ D`ep¡Nu b_¡ R>¡.

NyZ rhÛp\} k„¿ep fi ´ xi

14 1 14 ´ 1 = 14
15 2 15 ´ 2  = ....
16 5    16 ´ .... = ....
17 2 17 ´ 2 = 34
20 3  .... ´ 3 = ....
23 2 23 ´ 2 = ....
25 3 25 ´ 3 = .....
30 3 .... ´ .... = ....
35 2 35 ´ 2 = 70
36 2 .... ´ .... = ....
37 4 ..... ´ .... = ....
39 3 39 ´ 3 = 117
40 3 .... ´ .... = 120

N= ∑ fi xi = 956

                                                                   dÝe  x  = f x
N
i i∑ =

956

35

                                                = 27.31 (A„v$pS>¡)
                                                                    \   Ap`¡gu kpdN°u_p¡ dÝe 27.31 R>¡. 

k„¿epip÷dp„  
i

n

=
∑

1
 Ap rQŒ 

hp`fhy„ kNhX$ cey¯ R>¡.  
i

n

=
∑

1
 fi xi _p¡

A\® kdÆ gCA¡. 

i ^_`|Zp¯L$ k„¿ep R>¡.

fi rhÛp\}Ap¡ R>¡ v$f¡L$_¡ xi NyZ

dþep„ R>¡, A¡d dp_uA¡. S (rkÁdp) 

Ap rQŒ kfhpmp dpV¡$ h`fpe R>¡.  

i

n

=
∑

1
 Ap rQŒ i _u 1 \u n ky^u_u 

qL„$ds dpV¡$_p n `v$p¡_p¡ kfhpmp¡ v$ip®h¡ 
R>¡.
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(2) dÝeL$ (Median): kpdN°udp„_u k„¿ep QY$sp (L¡$ Dsfsp„) ¾$ddp„ dp„X$hu.Ap dp„X$Zudp„ dÝedp„ Aphsp„ 
 âpàsp„L$_¡ dÝeL$ L$l¡ R>¡. 

 kpdN°udp„ âpàsp„L$_u k„¿ep kd lp¡e sp¡ dÝedp„ Aph¡gu b¡ k„¿ep_u kfpkfu_¡ kpdN°u_p¡ dÝeL$ L$l¡ R>¡. 

Dv$p. (1)    72,  66,  87,  92,  63,  78,  54  Ap kpdN°u_p¡ dÝeL$ ip¡^p¡. 

DL¡$g :  Ap`¡gp âpàsp„L$ QY$sp¾$d¡ gMp¡. 
  54,   63,   66,   72,   78,   87,   92
  Ap dp„X$Zudp„ Qp¡\u k„¿ep dÝedp„ Aph¡ R>¡ s¡ 72 R>¡. 
  \  Ap`¡gu kpdN°u_p¡ dÝeL$  = 72

Dv$p. (2) 30,  25,  32,  23,  42,  36,  40,  33,  21,  43  Ap kpdN°u_p¡ dÝeL$ ip¡^p¡. 

DL¡$g : Ap`¡gp âpàsp„L$ QY$sp¾$d¡ gMp¡.  
  21,  23,  25,  30,  32,  33,  36,  40,  42,  43
  Al] âpàsp„L$_u k„¿ep 10 A¡V$g¡ kd R>¡. 
  \ `p„Qdu A_¡ R>Ì$u k„¿ep dÝedp„ Aphi¡ s¡ A_y¾$d¡ 32  A_¡ 33 R>¡. 

  \  kpdN°u_p¡ dÝeL$  =  32 33

2

65

2

+
=  = 32.5

rhQpf L$fuA¡.

kpdN°udp„ âpàsp„L$_u k„¿ep n lp¡e Ðepf¡,

(i) n rhjd lp¡e sp¡ L¡$V$gpdp¡ âpàsp„L$ dÝeL$ \i¡? 

(ii) n kd lp¡e Ðepf¡ dÝeL$ ip¡^hp dpV¡$ L$ep b¡ âpàsp„L$_u kfpkfu g¡hu `X$i¡? 

(3) blzgL$ (Mode): kpdN°udp„ kp¥\u h^y hMs Aphsp„ âpàsp„L$_¡ kpdN°u_p¡ blzgL$ (Mode) L$l¡ R>¡. 

Dv$p. (1)    90,  55,  67,  55,  75,  75,  40,  35,  55,  95  Ap kpdN°u_p¡ blzgL$ ip¡^p¡. 

DL¡$g :  kpdN°u_¡ QY$sp ¾$ddp„ Np¡W$hsp„ L$ep¡ âpàsp„L$ kp¥\u h^y hMs Apìep¡, s¡ ÅZhy„ kfm b_i¡. 

 Ap`¡gp âpàsp„L$ QY$sp¾$d¡ gMp¡ ः   35,  40,  55,  55,  55,  67,  75, 75,  90, 95 
 kp¥\u h^y hMs Aph¡gp¡ âpàsp„L$  =  55
 \  Ap`¡gu kpdN°u_p¡ blygL$  55 R>¡.  

Dv$p. (2) A¡L$ L$pfMp_pdp„_p L$pdNpfp¡_u Jdf v$ip®hsp„ L$p¡W$p `f\u Jdf_p¡ blzgL$ ip¡^p¡. 

Jdf (hj®) 19 21 25 27 30
L$pdNpf 5 15 13 15 7

DL¡$g : Al] kp¥\u h^y Aph©rÑ 15 R>¡ S>¡ b¡ hMs Aph¡gu R>¡. 
    \  blygL$  = 21 A_¡  27   
    \  Jdf_p¡ blzgL$ 21 A_¡ 27 hj® R>¡. 
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dlphfpk„N°l  7.5
(1)   dyLy„$v$_y„ 7 hj®_y„ kp¡epbu__y„ v$f A¡L$f¡ DÐ`pv$_ [¼hÞV$gdp„ 10,7,5,3,9,6,9 R>¡ sp¡ s¡ `f\u DÐ`pv$__p¡ 

dÝe ip¡^p¡.   
(2)  Ap`¡gu kpdN°u_p¡ dÝeL$ ip¡^p¡.  59,75,68,70,74,75,80
(3)  NrZs_p N©l`pW$p¡dp„ 7 rhÛp\}Ap¡_¡ 100 dp„\u dm¡gp„ NyZ _uQ¡ âdpZ¡ R>¡. 

  99, 100, 95, 100, 100, 80, 90 s¡ `f\u dm¡gp NyZ_p¡ blzgL$ ip¡^p¡. 

(4)  A¡L$ L$pfMp_p_p 30 L$pdv$pfp¡_¡ dmsp¡ dprkL$ `Npf ê$r`epdp„ _uQ¡ âdpZ¡ R>¡. 

  5000, 7000, 3000, 4000, 4000, 3000, 3000, 3000, 8000, 4000,     
4000, 9000, 3000,  5000, 5000, 4000, 4000, 3000, 5000, 5000,     
6000, 8000, 3000, 3000, 6000, 7000, 7000, 6000, 6000, 4000.  

  Ap `f\u L$pdv$pfp¡_p dprkL$ `Npf_p¡ dÝe ip¡^p¡. 

(5)  A¡L$ V$p¡`gudp„ 10 V$d¡V$p„_y„ v$f¡L$_y„ hS>_ N°pddp„ 60, 70, 90, 95, 50, 65,70, 80, 85, 95 Ap 
âdpZ¡ R>¡. s¡ `f\u V$pd¡V$p„_p hS>__p¡ dÝeL$  ip¡^p¡. 

(6)  A¡L$ lpµL$u M¡gpX$uA¡ 9 dµQdp„ L$f¡gp Np¡g _uQ¡ âdpZ¡ R>¡.

  5, 4, 0, 2, 2, 4, 4, 3, 3  s¡ `f\u dÝe, dÝeL$, blzgL$ ip¡^p¡.   

(7)  50 âpàsp„L$p¡_p¡ dÝe 80 R>¡. `f„sy s¡dp„_p¡ A¡L$ hMs Aphsp¡ "19' Ap âpàsp„L$ c|g\u "91' g¡hpC Nep¡ 
A¡ `R>u  Ýep_dp„ Apìey„ sp¡ c|g ky^pep® `R>u_p¡ dÝe L¡$V$gp¡—?   

(8)  _uQ¡ 10 âpàsp„L$ QY$sp ¾$ddp„ R>¡. s¡_p¡ dÝeL$ 11 R>¡. 2, 3, 5, 9, x + 1, x + 3, 14, 16, 19, 20 
Ap `f\u x _u qL„$ds ip¡^p¡.   

(9*)  35 âpàsp„L$p¡_p¡ dÝe 20 R>¡. s¡ `¥L$u `l¡gp„ 18 âpàsp„L$p¡_p¡ dÝe 15 R>¡ A_¡ R>¡ëgp„ 18 âpàsp„L$p¡_p¡ dÝe 
  25 R>¡ sp¡ 18-dp¡ âpàsp„L$ L¡$V$gp¡ li¡?   

(10)   `p„Q âpàsp„L$_p¡ dÝe 50 R>¡. s¡ `¥L$u A¡L$ âpàsp„L$  Ap¡R>p¡ \pe sp¡ dÝe 45 \pe R>¡ sp¡ s¡ âpàsp„L$ L$ep¡?   

(11*) A¡L$ hN®dp„ 40 rhÛp\}Ap¡ ̀ ¥L$u 15 R>p¡L$fpAp¡ R>¡. A¡L$ ̀ funpdp„ R>p¡L$fpAp¡_¡ dm¡gp„ NyZ_p¡ dÝe 33  A_¡ 
R>p¡L$fuAp¡_p NyZ_p¡ dÝe 35 R>¡. sp¡ hN®_p Ly$g rhÛp\}Ap¡A¡ d¡mh¡gp NyZ_p¡ dÝe L¡$V$gp¡? s¡  ip¡^p¡. 

(12)  10 rhÛp\}Ap¡_p qL$gp¡N°pddp„ hS>_ _uQ¡ âdpZ¡ R>¡. 

  40, 35, 42, 43, 37, 35, 37, 37, 42, 37  s¡ `f\u blzgL$ ip¡^p¡.   

(13)   _uQ¡_p L$p¡W$pdp„ L¡$V$gp„L$ Ly$Vy„$bdp„_p 14 hj®_u _uQ¡_p Jdf ^fphsp bpmL$p¡_u k„¿ep v$ip®hu R>¡. s¡ `f\u 
14 hj®_u      _uQ¡_p bpmL$p¡_u k„¿ep_p¡ blzgL$ ip¡^p¡.   

bpmL$p¡_u k„¿ep 1 2 3 4
Ly$Vy„$bp¡ (Aph©rÑ) 15 25 5 5

(14)  _uQ¡_u kpdN°u_p¡ blzgL$ ip¡^p¡. 
âpàsp„L$ (NyZ) 35 36 37 38 39 40
rhÛp\} k„¿ep (Aph©rÑ) 09 07 09 04 04 02
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 "L¡$ÞÖue âh©rÑ_y„ L$ey ̀ qfdpZ g¡hy„ ep¡Áe \i¡?' Ap âñ_p¡ DÑf A¡ R>¡, L¡$ s¡ L$ep l¡sy dpV¡$ D`ep¡Ndp„ g¡hpi¡ 
s¡_p\u k„b„r^s R>¡. 

 ^pfp¡L¡$ q¾$L¡$V$_p A¡L$pv$ M¡gpX$uA¡ kss 11 dµQdp„ A_y¾$d¡ 41, 58, 35, 80, 23, 12, 63,  48, 107, 
9 A_¡  73 f_ L$ep®. s¡_u Ly$imsp _½$u L$fsu hMs¡ s¡Z¡ v$f¡L$ d¸Qdp„ L$f¡gp„ f_ rhQpfdp„ g¡hp Å¡CA¡. s¡\u s¡Z¡ 
L$f¡gp f__u L¡$ÞÖue âh©rÑ "dÝe' _p `qfdpZ `f\u _½$u L$fhu ep¡Áe NZpi¡. 

 s¡dS> L$`X$p„ s¥epf L$f_pfu A¡L$pv$ L„$`_uA¡ L$ep dp`_p iV®$ h^pf¡ kuhhp s¡ _½$u L$fhp dpV¡$ (34, 36, 38, 
40, 42, 44 `¥L$u) L$ep dp`_p iV®$ Ar^L$pr^L$ gp¡L$p¡ hp`f¡ R>¡ s¡ kh£nZ\u ip¡^hy„ `X¡$. A¡V$g¡ L¡$ÞÖâh©rÑ_y„ 
  "blzgL$' Ap `qfdpZ _½$u L$fhy„ ep¡Áe NZpi¡. 

k„L$uZ® âï_k„N°l 7
(1)  âñp¡_p S>hpb dpV¡$ Ap`¡gp `ep®edp„\u ep¡Áe `ep®e `k„v$ L$fu_¡ gMp¡.   

 (i) _uQ¡_p `¥L$u L$C kpdN°u âp\rdL$ _\u. 

  (A)  hN®_u dygpL$ps gC_¡ lpS>fu_u dprlsu gu^u. 

  (B)  âÐen dygpL$ps gC_¡ v$f¡L$ Of_p„ ìe[¼sAp¡_u k„¿ep_u dprlsu c¡Nu L$fu R>¡. 

  (C)  sgpV$u `pk¡\u Npd_p v$f¡L$ M¡X|$s_u kp¡epbu__p hphZu-n¡Ó_u dprlsu c¡Nu L$fu.

  (D)  âÐen S>C_¡ _v$u-_pmp_u õhÃR>sp_u dprlsu gu^u. 

 (ii)  25-35 Ap hN®_u D`gu hN®dep®v$p L$C? 

  (A) 25  (B) 35  (C) 60 (D) 30

 (iii)  25-35 Ap hN®_p¡ hN®dÝe L¡$V$gp¡? 

  (A) 25  (B) 35  (C) 60 (D) 30

 (iv)  0-10, 10-20, 20-30 ....... Ap hN® g¡sp„ 10 Ap  âpàsp„L$_p¡ kdph¡i L$ep hN®dp„ L$fip¡?  
  (A) 0-10   (B) 10-20  (C) 0-10 A_¡ 10-20 b„_¡ hN®dp„   (D) 20-30

 (v*)  Å¡  x  A¡ x1,x2............xn  A_¡  y  A¡ y1, y2,……….yn _p¡ dÝe lp¡e  A_¡  z  A¡     
  x1,x2............xn , y1, y2,……….yn _p¡ dÝe lp¡e  sp¡  z = ?

  (A) 
x y+

2     (B) x + y    (C) 
x y
n
+

  (D) 
x y
n

+
2

 (vi*) ̀ p„Q k„¿ep_p¡ dÝe 50 R>¡. s¡dp„_u 4 k„¿epAp¡_p¡ dÝe 46 R>¡ sp¡ `p„Qdu k„¿ep L$C?  

  (A) 4   (B) 20  (C) 434 (D) 66
 (vii*)  100 âpàsp„L$_p¡ 40 dÝe R>¡. Å¡ 9 dp„_p¡ âpàsp„L$ 30 R>¡ s¡_¡ bv$g¡ 70 gCA¡ sp¡ _hp¡ dÝe 

  L¡$V$gp¡?     
  (A) 40.6      (B) 40.4      (C) 40.3      (D) 40.7
 (viii) 19, 19, 15, 20, 25, 15, 20, 15 Ap kpdN°u_p¡ "blzgL$' L$ep¡? 

  (A) 15      (B) 20      (C) 19      (D) 25
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 (ix) 7, 10, 7, 5, 9, 10 Ap kpdN°u_p¡ dÝe L$ep¡? 
  (A) 7        (B) 9        (C) 8       (D) 10
 (x)  _uQ¡_p L$p¡W$p `f\u 30-40 Ap hN®_u D`gu hN®dep®v$p Ap¡R>u k„rQs Aph©rÑ L¡$V$gu? 

hN® 0-10 10-20 20-30 30-40 40-50
Aph©rÑ 7 3 12 13 2

  (A) 13       (B) 15       (C) 35        (D) 22

(2)  20 L$d®QpfuAp¡_p„ `Npf_p¡ dÝe 10,250 ê$r`ep R>¡. Å¡ s¡dp„ L$pep®ge âdyM_p¡ `Npf Dd¡fuA¡ sp¡  dÝe 
750 ê$r`ep h^¡ R>¡ sp¡ L$pep®ge âdyM_p¡ `Npf ip¡^p¡.   

(3) _h k„¿ep_p¡ dÝe 77 R>¡ s¡dp„ lÆ A¡L$ k„¿ep Dd¡fuA¡ sp¡ dÝe 5 h^¡ R>¡ sp¡ s¡ k„¿ep L$C?   

(4) A¡L$ il¡f_y„ A¡L$ drl_p_y„ dlÑd sp`dp_ A„i k¡[ëkekdp„ _uQ¡ âdpZ¡ R>¡. ep¡Áe hN® b_phu  hN}L©s 
Aph©rÑ rhsfZ L$p¡W$p¡ (AM„X$ hN® gC_¡) s¥epf L$fp¡. 

 29.2,   29.0,   28.1,   28.5,   32.9,   29.2,   34.2,   36.8,   32.0,   31.0,
 30.5,   30.0,   33,      32.5,   35.5,   34.0,   32.9,   31.5,   30.3,   31.4,
     30.3,   34.7,   35.0,   32.5,   33.5,   29.0,   29.5,   29.9,   33.2,  30.2.
 L$p¡W$p `f\u _uQ¡_p  âñp¡_p S>hpb gMp¡. 
 (i)  dlÑd sp`dp_ 34°c \u Ap¡Ry>„ lp¡e A¡hp qv$hkp¡ L¡$V$gp?   
 (ii)  dlÑd sp`dp_ 34°c \u h^pf¡ lp¡e A¡hp qv$hkp¡ L¡$V$gp?   

(5) Å¡ _uQ¡_p âpàsp„L$p¡_p¡ dÝe 20.2 lp¡e sp¡ p _u qL„$ds ip¡^p¡. 

xi 10 15 20 25 30

fi 6 8 p 10 6

(6) dpµX¡$g lpCõL|$g _p„v$`|f_p ^p¡fZ -9 _p 68 rhÛp\}Ap¡A¡ NrZs_u g¡rMs `funpdp„ 80 dp„\u  d¡mh¡gp 
NyZ _uQ¡ âdpZ¡ R>¡. 

 70,    50,    60,    66,     45,    46,    38,    30,     40, 47,    56,   68,    
 80, 79,  39,  43, 57,    61,    51,    32,   42,    43,  75,   43, 
 36,   37,  61,  71,    32,    40,    45,    32,    36,   42,   43,   55,    
 56,   62,    66,   72,  73,  78,  36,  46, 47,  52,   68,   78, 
 80,   49,   59,   69,    65,  35,  46,  56,   57,   60,     36,    37,  
 45,  42,  70,   37,  45,    66,  56,    47
 30-40, 40-50... Ap âdpZ¡ hN® gC "D`gu hN®dep®v$p\u Ap¡R>u k„rQs Aph©rÑ' v$ip®hsp¡ L$p¡W$p¡ 
s¥epf L$fp¡.  
     s¡ L$p¡W$p_¡ Ap^pf¡ _uQ¡_p  âñp¡_p S>hpb gMp¡.      

 (i) 80 L$fsp„ Ap¡R>p NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„? 

 (ii) 40 L$fsp„ Ap¡R>p NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„? 

 (iii)  60 L$fsp„ Ap¡R>p NyZ d¡mh_pfp rhÛp\}Ap¡ L¡$V$gp„? 
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NrZs Nçds

(7) Dv$p. 6dp„_u kpdN°u_¡ Ap^pf¡ 30-40, 40-50 ........... A¡hp hN® gC_¡ - _p S>¡V$gu L¡$ h^y k„rQs 
Aph©rÑ L$p¡W$p¡ s¥epf  L$fp¡. s¡ `f\u _uQ¡_p âñp¡_p S>hpb ip¡^p¡.   

 (i) 70 L¡$ 70 \u h^y NyZ d¡mh_pfp L¡$V$gp?   

 (ii) 30 L¡$ 30 \u h^y NyZ d¡mh_pfp L¡$V$gp?   

(8) _uQ¡ 10 âpàsp„L$ QY$sp ¾$ddp„ g¿ep„ R>¡. 

 45,47,50,52,x, x+2, 60,62,63,74 s¡d_p¡ dÝeL$ 53 R>¡ sp¡ x _u qL„$ds ip¡^p¡ A_¡

 kpdN°u_p¡ dÝe s\p blzgL$ ip¡^p¡. 

���

`põL$g_p¡ rÓL$p¡Z (d¡fy âõsf) 
      
       1
      1  1
     1  2  1
    1  3  3  1
   1  4  6  4  1
  1  5  10  10  5  1

  

k„¿ep_p¡ D`fp¡¼s ApL©$rsb„^ rÓL$p¡ZpL$pf dp„X$Zudp„ R>¡. Ap dp„X$Zu_¡ "`põL$g_p¡ rÓL$p¡Z' L$l¡ 
 R>¡. s¡dp„ _uQ¡_u ÓZ Mpgu S>ÁepAp¡ sd¡ `|fp¡ Ap dp„X$Zudp„ ApX$u lfp¡m_u k„¿ep (x + y) A¡ 
 qÜ`v$u_p Ops_p„ rhõsfZdp„ ¾$dkf Aphsp„ a¼s klNyZL$p¡ R>¡.    _uQ¡_p rhõsfZ Sy>Ap¡. 

 (x + y)0 = 1
 (x + y)1 = 1x + 1y
 (x + y)2 = 1x2 + 2xy + 1y2 
 (x + y)3 = 1x3 +  3x2y + 3xy2 + 1y3 
 (x + y)4 = 1x4 +  4x3y + 6x2y2 + 4xy3  + 1y4 

Ap rhõsfZdp„ x A_¡ y _p Opsp„L$_y„ r_funZ L$fp¡ s¡ `f\u (x + y)10 _p¡ rhõspf gMp¡. 
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DÑf k|rQ

1. NZ 

dlphfpk„N°l 1.1

(1) (i) {2, 4, 6, 8, ...}   (ii) {2}   (iii)  {-1, -2, -3, ...} (iv) {kp, f¡, N, d, `, ^, _u}
(2) (i) NZ 

3

4  _p¡ OV$L$ Q  R>¡.   (ii) NZ  -2 _p¡ OV$L$ N _\u. 

 (iii) NZ P _p¡ OV$L$ p A¡hp¡ R>¡ L¡$ p A¡ rhjd k„¿ep R>¡.  
(4) (i) A = {Q¥Ó, h¥ipM, S>¡W$, AjpY$, îphZ, cpv$fhp¡, Apkp¡, L$pfsL$, dpNif, `p¡j, dlp, apNZ }
 (ii) X = {C, O, M, P, L, E, N, T}     (iii) Y = {_pL$, L$p_, Ap„M, Æc, ÐhQp}
 (iv) Z = {2, 3, 5, 7, 11, 13, 17, 19}
 (v) E = {A¡riep, ApqäL$p, eyfp¡`, Ap¸õV²¡$rgep, A¢V$p[¼V®$L$p, v$rnZ Ad¡qfL$p, DÑf Ad¡qfL$p}
(5) (i)  A = {x | x = n2, n Î N, n £ 10}     (ii)  B = {x | x = 6 n, n Î N, n < 9 A\hp n £ 8}
 (iii) C = {y | y A¡ ‘SMILE’ A\hp ‘MILES’ Ap iåv$_p Anf R>¡. }
 (iv) D = {z | z A¡ AW$hpqX$ep_p qv$hkp¡ R>¡ . } 
 (v) X = {y | y A¡ ‘eat’ A\hp ‘tea’ Ap iåv$_p Anf R>¡. }

dlphfpk„N°l 1.2
(1) A = B = C      (2)  A = B    (3)  NZ A  A_¡  C  A¡ Mpgu NZ R>¡.   

(4) (i), (iii), (iv), (v) Ap Dv$plfZ_p NZ Mpgu NZ R>¡ (ii), (vi), (vii) _p NZ A_„s NZ R>¡.  
dlphfpk„N°l 1.3

(1) (i), (ii), (iii), (v) rh^p_p¡ AkÐe A_¡¡  (iv), (vi) rh^p_p¡ kÐe R>¡. 
(4) {1}, {3}, {2},  {7}, {1, 3}, {1, 2}, {1, 7}, {3, 2}, {3, 7}, {2, 7}, {1, 3, 2},  
 {1, 2, 7}, {3, 2, 7}, {1, 3, 2, 7} dp„\u L$p¡C`Z 3.
(5) (i) P Í H,  P Í B,  I Í M,  I Í B,  H Í B,  M Í B    (ii) NZ B
(6) (i) N, W, I Apdp„\u L$p¡C`Z NZ          (ii)  N, W, I Apdp„\u L$p¡C`Z NZ 

(7) NrZsdp„ 50% \u Ap¡R>p NyZ d¡mh_pf rhÛp\}Ap¡_p¡ NZ 
dlphfpk„N°l 1.4

(1) n (B) = 21           (2)  A¡L$ S> `uÏ„ _ g¡_pf rhÛp\}Ap¡_u k„¿ep  = 5
(3) Ly$g rhÛp\}Ap¡_u k„¿ep   =  70
(4) rNqfc°dZ A_¡ ApL$piv$i®_ Ap b„_¡dp„\u A¡L$`Z _ L$f_pf rhÛp\}_u k„¿ep  = 20
  aL$s rNqfc°dZ L$f_pf rhÛp\}   = 20, aL$s ApL$piv$i®_ L$f_pf rhÛp\}  =  70
(5) (i)  A = {x, y, z, m, n} (ii) B = {p, q, r, m, n}
 (iii) A È B = {x, y, z, m, n, p, q, r} (iv) U = {x, y, z, m, n, p, q, r, s, t}
 (v) A¢ = {p, q, r, s, t}      (vi) B¢ = {x, y, z, s, t}   (vii) (A È B)¢ = {s, t}
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3

k„L$uZ® âï_k„N°l 1

(1) (i)  (C)    (ii)  (D)    (iii)  (C)   (iv)  (B)    (v)  (A)   (vi)  (A)
(2) (i)  (A)    (ii) (A)     (iii)  (B)   (iv)  (C)
(3) a¼s A„N°¡Æ bp¡g_pf 57, a¼s ä¢Q bp¡g_pf 28, b„_¡ cpjp bp¡g_pf 15
(4) 135       (5)  12    (6)  4
(7) (i)     (ii)    (iii)

(8) S Í X,  V Í X,  Y Í X,  T Í X,  S Í Y,  S Í V,   S Í T,  V Í T,  Y Í T,
(9) M  È f  =  M,      M  Ç f  =  f
(10) U = {1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 13}, A = {1, 2, 3, 5, 7} B = {1, 5, 8, 9, 10}
 M  È B = {1, 2, 3, 5, 7, 8, 9, 10},      A  Ç B = {1, 5}

(11) n (A  È B) = 16

 2. hpõsrhL$ k„¿ep 

dlphfpk„N°l 2.1

(1) M„qX$s ः (i),  (iii),  (iv)      AM„qX$s Aph©rÑ ः (ii), (v)
(2) (i) 0.635   (ii)  0.25    (iii)   .3 285714    (iv)  0.8   (v)  2.125
(3) (i)   3

2      (ii)  99
37     (iii)  99

314     (iv)   
99

1574     (v)  
999

2512

dlphfpk„N°l 2.2

(4) (i) -0.4,  -0.3, 0.2 Aphu Ak„¿e k„¿ep
 (ii)  -2.310,  -2.320,   -2.325 Aphu Ak„¿e k„¿ep
 (iii) 5.21,  5.22,  5.23 Aphu Ak„¿e k„¿ep
 (iv)  -4.51,  -4.55,  -4.58 Aphu Ak„¿e k„¿ep 

dlphfpk„N°l 2.3

(1) (i) 3   (ii)  2    (iii)  4  (iv)  2    (v)  3
(2) (i), (iii),  (vi)  L$fZu R>¡ A_¡ (ii),  (iv),  (v)  L$fZu _\u. 

(3) kÅsue L$fZu : (i),  (iii),  (iv)   A_¡ rhÅsue L$fZu : (ii),   (v),   (vi)

(4) (i) 3 3      (ii) 5 2      (iii)  5 10    (iv) 4 7      (v)  2 42

(5) (i)  7 2 5 32      (ii)  247 274<     (iii) 2 7 28=     

 (iv)  5 5 7 5<     (v)  4 42 9 2>    (vi)  5 3 91    (vii)  7  >  2 5

(6) (i)  13         (ii)  10 5     (iii) 24 3     (iv)  
5

12
7  

  83
  89 97

91
   95
99

X Y
   3
5
   7

4 8

A B P Q   a
c
   f

l
  m
n

b
e

93

27 2 5 32
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(7) (i)  18          (ii)   126 5     (iii)  6 10    (iv)  80

(8) (i)  7    (ii)  2
5     (iii)  2    (iv) 62  .

(9) (i) 5
3

5      (ii) 14
14      (iii) 7

5 7       (iv) 9
2

3      (v)  3
11

3   

dlphfpk„N°l 2.4

(1) (i)  -3 +  21    (ii)  10 14-     (iii)  -18 + 13 6

(2) (i)  5
7 2-      (ii)  

3 2 5 3 2

2

+( )
    (iii)  28 - 16 3    (iv)  4 - 15

dlphfpk„N°l 2.5

(1) (i) 13 (ii) 5 (iii) 28  (2) 2 A\hp 3
4   (ii) 1 A\hp 6 (iii) -2 A\hp 18 (iv) 0 A\hp-40

k„L$uZ® âï_k„N°l 2

(1) (i)  B     (ii)  D    (iii)  C     (iv)  D    (v)  A  

 (vi)  C  (vii)  C   (viii)  C   (ix)  A    (x)  B

(2) (i)  1000
555     (ii) 999

29539     (iii)  999
9306     (iv) 999

357060      (v)  999
30189

(3) (i)  - .0 714285     (ii) 0. 81     (iii)  2.2360679...   (iv)  .9 307692    (v)  3.625

(5) (i)  2
3

2     (ii)  3
5

5-

(6) (i)   2    (ii)  2    (iii) 3     (iv)  10       (v) 2     (vi) 11

(7) (i)  6 3     (ii)   3
34

3    (iii)   2
15

6    (iv)  -25 3     (v) 3
8

3

(8) (i)   5
5    (ii) 21

2 7      (iii) 3 2+    (iv) 37
3 5 2 2-      (v) 

6 4 3 2

23

+( )

3. blz`v$u 

dlphfpk„N°l 3.1

(1) (i)  _\u, L$pfZ L¡$ y
1   dp„ y _p¡ Opsp„L$ (-1) R>¡ S>¡ F>Z k„¿ep R>¡.

 (ii) _\u, L$pfZ L¡$ x5  dp„ x _p¡ Opsp„L$ 2
1b l  R>¡ S>¡ A`|Zp¯L$ R>¡. 

 (iii)  R>¡.   (iv) _\u, L$pfZ L¡$ 2m-2 dp„ Opsp„L$ (-2) R>¡.  (v)  R>¡. 

(2) (i)  1    (ii)  3- , (iii)  3
2-

(3) (i)  x7 (ii)  2x35  - 7  (iii)  x8 - 2 x5 + 3 Ap ÓZ¡ Dv$plfZp¡_p Ap âdpZ¡ A_¡L$ DÑfp¡ Aphu iL¡$. 

(4) (i)  0  (ii)  0  (iii) 2 (iv) 10  (v) 1  (vi) 5   (vii) 3  (viii) 10
(5) (i) hN®     (ii) f¡rML$     (iii) f¡rML$   (iv) O_     (v)  hN®   (vi)  O_

6
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(6) (i)  m3 + 5m + 3       (ii)  y5 + 2y4 + 3y3 - y2 - 7y -  
2

1    
(7) (i)  (1, 0, 0, -2)    (ii)  (5, 0)    (iii)  (2, 0, -3, 0, 7)    (iv)  

3

2-b l   
(8) (i)  x2 + 2x + 3    (ii)  5x4 - 1    (iii)  -2x3 + 2x2 - 2x + 2
(9) hN® blz`v$u ः  x2 ;    2x2 + 5x + 10;  3x2 + 5x;   O_   blz`v$u ः x3 + x2 + x + 5;   x3 + 9
 f¡rML$  blz`v$u ः  x + 7;  qÜ`v$u ः  x + 7,  x3 + 9;  rÓ`v$u ः 2x2 + 5x + 10; A¡L$`v$u ः  x2

dlphfpk„N°l 3.2

(1) (i)  a + bx      (ii) xy      (iii) 10n + m
(2) (i)  6x3 - 2x2 + 2x     (ii)  -2m4 + 2m3 + 2m2 + 3m - 6 + 2  (iii)  5y2 + 6y +11
(3) (i) -6x2 + 10x      (ii) 10ab2+  a2b - 7ab 
(4) (i)  2x3 - 4x2 - 2x    (ii) x8 + 2x7 + 2x5 - x3 - 2x2 - 2       (iii) -4y4 + 7y2 + 3y
(5) (i)  x3 - 64 = (x - 4) (x2 + 4x + 16) + 0    
 (ii)  5x5 + 4x4 - 3x3 + 2x2 + 2 = ( x2 - x) (5x3 + 9x2 + 6x + 8) + (8x + 2)
(6) a4 + 7a2 b2 + 2b4 

dlphfpk„N°l 3.3

(1) (i) cpNpL$pf =  2m + 7,  i¡j  = 45
 (ii)  cpNpL$pf =  x3  +3x - 2,   i¡j  = 9
 (iii) cpNpL$pf  =  y2 + 6y + 36,   i¡j  = 0
 (iv)  cpNpL$pf  =  2x3 - 3x2 + 7x - 17,  i¡j = 51
 (v) cpNpL$pf =  x3 - 4x2 + 13x - 52,   i¡j  = 200
 (vi) cpNpL$pf =  y2 - 2y + 3,  i¡j  = 2

dlphfpk„N°l 3.4

(1) 5   (2)  1   (3)  4a2 +20    (4)  -11

dlphfpk„N°l 3.5

(1) (i) -41   (ii)  7    (iii)  7        (2) (i)  1, 0, -8    (ii)   4, 5, 13     (iii)  -2, 0, 10
(3) 0   (4) 2    (5)  (i) 17  (ii)  2a3 - a2 - a   (iii)  1544    (6) 92   (7)  R>¡.

(8)  2     (9)  (i) _\u.    (ii)  R>¡.    (10) 30    (11)  R>¡.   
(13)  (i)  -3    (ii)  80

dlphfpk„N°l 3.6

(1) (i)  (x + 1)  (2x - 1)   (ii) (m + 3) (2m - 1)   (iii)  (3x + 7)  (4x + 11)
 (iv)  (y - 1) (3y + 1)    (v)  (x + 3 )  ( 3 x + 1)   (vi)  (x - 4)  x

2

1
1-b l

(2) (i) (x - 3) (x + 2) (x - 2) (x + 1)    (ii)  (x - 13) (x - 2)
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 (iii)  (x - 8)  (x + 2) (x - 4) (x - 2)     (iv) (x2 - 2x + 10) (x2 - 2x - 2)
 (v)  (y2 + 5y - 22) (y + 4) (y + 1)    (vi)  (y + 6) (y - 1) (y + 4) (y + 1)
 (v)  (x2 - 8x + 18) (x2 - 8x + 13)

k„L$uZ® âï_k„N°l 3

(1) (i) D  (ii)  D  (iii)  C  (iv)  A  (v) C   (vi) A   (vii) D  (viii) C  (ix) A (x) A
(2) (i) 4  (ii) 0   (iii) 9
(3) (i) 7x4 - x3 + 4x2 - x + 9   (ii)  5p4+ 2 p3 + 10p2 + p - 8
(4) (i) (1, 0, 0, 0, 16)     (ii)   (1, 0, 0, 2, 3, 15)
(5) (i) 3x4 - 2x3 +  0x2 +7x + 18    (ii)   6x3 + x2 + 0x + 7    (iii)  4x3 + 5x2 - 3x + 0
(6) (i) 10x4 + 13x3 + 9x2 - 7x + 12     (ii)  p3q + 4p2q  + 4pq + 7
(7) (i) 2x2 - 7y + 16    (ii)  x2 + 5x + 2  
(8) (i) m7 - 4m5 + 6m4 + 6m3 - 12m2 + 5m + 6  
 (ii)  5m5 - 5m4 + 15m3 - 2m2+2m - 6 
(9) bpL$u =  19   (10) m = 1   (11)  Ly$g gp¡L$k„¿ep  = 10x2 + 5y2 - xy
(12)  b = 

2

1   (13)  11m2 - 8m + 5      (14)  -2x2 + 8x + 11     (15)  2m + n + 7

4. NyZp¡Ñf A_¡ âdpZ
dlphfpk„N°l 4.1

(1) (i)  6 : 5    (ii)  2 : 3    (iii)  2 : 3
(2) (i)  25 : 11   (ii)  35 : 31  (iii)  2 : 1  (iv) 10 : 17   (v)  2 : 1  (vi)  220 : 153
(3) (i) 3 : 4     (ii)  11 : 25    (iii)  1 : 16   (iv) 13 : 25     (v)  4 : 625
(4) 4 dpZkp¡   (5) (i)  60%    (ii)  94%    (iii)  70%    (iv)  91%    (v)  43.75%
(6) Apcp_u Jdf 18 hj®; dpsp_u Jdf 45 hj®       (7)  6 hj®      (8) f¡lp_p_u ApS>_u Jdf 8 hj® 

dlphfpk„N°l 4.2

(1) (i)  A_y¾$d¡ 20, 49, 2.5       (ii)  A_y¾$d¡ 7, 27, 2.25

(2) (i)1 : 2p      (ii) 2 : r     (iii) 2  : 1    (iv) 34 : 35

(3) (i)  
3

5

7

31     (ii)  3 5

5 7

63

125
=       (iii)  

18

5

121

172     

 (iv)  80

48

45

27
=      (v)    

.

.

.

.

5 1

9 2

7 1

3 42

3

5

7

31
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(4) (i)  80o    (ii)  AëbV®$_u ApS>_u Jdf 25 hj®, kgud_u ApS>_u Jdf 45 hj® 

 (iii)  g„bpC 13.5 k¡du, `lp¡mpC 4.5 k¡du   (iv) 124, 92     (v)  20, 18

(5) (i)  729  (ii)  45 : 7      (6)  2 : 125     (7) x = 5

dlphfpk„N°l 4.3

(1) (i)  22 : 13     (ii)  125 : 71    (iii) 316 : 27    (iv)  38 : 11

(2) (i)  3 : 5    (ii)  1 : 6    (iii)  7 : 43   (iv) 71 : 179          (3) 170 : 173

(4) (i)  x = 8    (ii)  x = 9    (iii)  x = 2   (iv)  x = 6    (v)  x = 
14

9   (vi) x = 3

dlphfpk„N°l 4.4

(1) (i) 36, 22     (ii)  16, 2a - 2b + 2c

(2) (i)  29 : 21     (ii)  23 : 7         (4) (i)  x = 2     (ii)  y = 1

dlphfpk„N°l 4.5

(1) 4 Dd¡fsp„    (2)  x = 
14

347      (3)  18, 12, 8  A\hp   8, 12, 18      (6)  xy
x y+

k„L$uZ® âï_k„N°l 4

(1) (i)  B    (ii) A     (iii) B    (iv)  D    (v)  C
(2) (i)  7 : 16    (ii)  2 : 5    (iii)  5 : 9   (iv)  6 : 7    (v)  6 : 7
(3) (i) 1 : 2     (ii)  5 : 4    (iii)  1 : 1 

(4) (i) A_¡   (iii)  `f„`qfs âdpZdp„ R>¡. (ii) A_¡    (iv) `f„`qfs âdpZdp„ _\u.     (5) b = 9

(6) (i)  7.4%    (ii)  62.5%    (iii) 73.33%    (iv)  31.25%    (v)  12%

(7) (i) 5 : 6    (ii)  85 : 128    (iii) 1 : 2  (iv)  50 : 1    (v)  3 : 5 

(8) (i) 
9

17     (ii) 19   (iii)  
27

35   (iv)  
29

13

(11)   x = 9

5. b¡ Qghpmp„ f¡rML$ kduL$fZp¡ 

dlphfpk„N°l 5.1

(3)  (i) x = 3;  y = 1     (ii)  x = 2;  y = 1    (iii)  x = 2;  y = -2   
 (iv)  x = 6;  y = 3    (v)  x = 1;  y = -2  (vi)  x = 7;  y = 1
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dlphfpk„N°l 5.2

(1) 5 ê$r`ep_u 30 _p¡V$ A_¡ 10 ê$r`ep_u 20 _p¡V$ R>¡. 

(2) 
9

5      (3)  râep„L$p_u Jdf 20 hj®, v$ur`L$p_u Jdf 14 hj®     (4) 20 tkl, 30 dp¡f .

(5) iê$Aps_p¡ `Npf ` 3900, hprj®L$ h^pfp¡  ` 150
(6) ` 4000 (7) 36       (8)  ÐA = 900,  ÐB = 400,   ÐC = 500

(9) 480 k¡du     (10)  10
k„L$uZ® âï_k„N°l 5

(1) (i)  A    (ii)  C    (iii)  C 

(2) (i) x = 2;  y = 1    (ii)  x = 5;  y = 3    (iii) x = 8;  y = 3   

 (iv)  x = 1;  y = -4    (v) x = 3;  y = 1 (vi) x = 4;  y = 3

(3) (i) x = 1;  y = -1    (ii)  x = 2;  y = 1    (iii) x = 26;  y = 18   (iv)  x = 8;  y = 2    

(4) (i) x = 6;  y = 8    (ii)  x = 9;  y = 2    (iii) x = 
2

1 ;  y = 
3

1   (5) 35

(6) ` 69    (7) v$f¡L$_u dprkL$ AphL$ A_y¾$d¡ ` 1800 A_¡ ` 1400

(8) g„bpC 347 A¡L$d, `lp¡mpC 207 A¡L$d (9) 40 qL$du /L$gpL$ , 30 qL$du /L$gpL$  

(10) (i) 54, 45  (ii) 36, 63 hN¡f¡ 

6. A\®r_ep¡S>_ 

dlphfpk„N°l 6.1

(1) ` 1200     (2)  buÅ hj® `R>u_y„ fp¡L$pZ ` 42,000 d|m fp¡L$pZ `f k¢L$X¡$ 16 Mp¡V$ \u.  

(3)  dprkL$ AphL$ ` 50,000      (4)  îu. a_p¯qX$k     (5)   ` 25,000 

dlphfpk„N°l 6.2

(1) (i)  AphL$h¡fp¡ cfhp¡ `X$i¡ _rl.     (ii)  AphL$h¡fp¡ cfhp¡ `X$i¡.     (iii) AphL$h¡fp¡ cfhp¡ `X$i¡.   
 (iv) AphL$h¡fp¡ cfhp¡ `X$i¡.     (v) AphL$h¡fp¡ cfhp¡ `X$i¡ _rl. 

(2) ` 9836.50

k„L$uZ® âï_k„N°l 6

(1) (i) A     (ii) B     (2) AphL$  ` 8750      
(3)  rlfpgpg_p¡ k¢L$X¡$ apev$p¡ 41.86, fdrZL$gpg_p¡ k¢L$X¡$ apev$p¡ 16.64, rlfpgpg_y„ fp¡L$pZ apev$pL$pfL$.

(4) ` 99383.75  (5) ` 4,00,000 (6) 12.5% 
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(7) fd¡i_u bQs  ` 48000 ; kyf¡i_u bQs ` 51000 ; râsu_u bQs ` 36000 
(8) (i) ` 2,19,390  (ii) ` 7,725    (iii) AphL$ L$f`pÓ _\u. 

7. kp„[¿eL$u 

dlphfpk„N°l 7.2

(1) âp\rdL$ kpdN°u  ः (i), (iii),  (iv)  vy$èed kpdN°u ः (ii)   

dlphfpk„N°l 7.3

(1) _uQgu hN® dep®v$p = 20,  D`gu hN® dep®v$p = 25      (2) 37.5 (3) 7-13

dlphfpk„N°l 7.4

(3) (i) 38   (ii) 3   (iii)  19    (iv) 62           (4)  (i) 24   (ii) 3   (iii)  43    (iv) 43

dlphfpk„N°l 7.5

(1) 7 [¼h„V$g    (2) 74     (3) 100     (4) ` 4900     (5) 75 N°pd  

(6) dÝe = 3,   dÝed =  3,   blzgL$   = 4     (7) 78.56    (8) x = 9    (9) 20    (10)  70
(11)  34.25    (12) 37 qL$.N°pd (13) 2     (14) 35 A_¡  37

k„L$uZ® âï_k„N°l 7

(1) (i) C  (ii) B  (iii)  D  (iv)  B   (v)  A  (vi)  D  
 (vii)  B   (viii) A     (ix) C      (x)  C 
(2) ` 26000       (3) 127
(4) (i)  24  (ii) 06 
(5) P = 20    
(6) (i)  66  (ii) 14  (iii) 45
(7) (i) 11  (ii) 68

(8) x = 52,  dÝe  = 55.9,   blzgL$   = 52

���
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x + y = 4

2x + 3y =3

x =       , y =  

64.009
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