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leqPp; (SET ) :  

 ,d nwljs ls fHkUu&fHkUu oLrqvkas ds lqifjHkkf"kr (well defined) laxzg dks leqPPk; dgrs gS A 

 leqPPk; dks izk;% vaxzsth o.kZekyk ds cMs+ v{kjksa A, B, C, ........ vkfn ls fu:fir djrs gS rFkk leqPp; ds vo;oksa dks 

vaxszth o.kZekyk ds NksVs v{kj a, b, c ....... vkfn }kjk iznf'kZr djrs gSA 

 ;fn a, leqPp; A dk vo;o gS] rc bls a  A ls O;Dr fd;k tkrk gS rFkk ge dgrs gS fd ‘a leqPp; A esa gS’ A 

;fn a, leqPp; A dk vo;o ugha gS] rc bls a  A ls O;Dr fd;k tkrk gS rFkk bls ‘a leqPp; A esa ugha gS’ i<+rs 

gSA    

 mnkgj.k % izFke ik¡p vHkkT; izkd`Ùk la[;kvksa dk laxzg ,d leqPp; gksxkA ftlds vo;o 2, 3, 5, 7, 11 gksxsaA  

leqPp; dks fu:fir djus dh fof/k;k¡  (METHODS TO WRITE A SET) : 

 (i) jksLVj :Ik ;k lkj.khc) :i (Roster or Tabular form) : bl fof/k esa] leqPp; ds lHkh vo;oksa dks lwpho) 

fd;k tkrk gS] vo;oksa dks ,d nwljs ls] v/kZfojke (commas) }kjk i`Fkd fd;k tkrk gS rFkk mu lHkh dks ,d e>ys 

¼/kuq½ dks"Bd {  } ds Hkhrj fy[krs gSA ;g /;ku j[kuk pkfg, fd leqPp; dks jksLVj :i esa fy[krs le; fdlh Hkh 

vo;o dh lkekU;r% iqujko`fÙk ugha djrs gSA  
 

 mnkgj.k % 'kCn ‘SCHOOL’ ds v{kjksa dk leqPp; {S, C, H, O, L} fy[kk tk ldrk gSA  

 

 (ii) leqPPk; fuekZ.k :i ;k xq.k/keZ :i (Set builder form or property form) :  bl fof/k esa] fdlh leqPp; ds 

lHkh vo;oksa dk o.kZu djus ds fy, ge ,d loZfu"B xq.k/keZ ;k fu;e fy[krs gSA  

 A = {x : P(x)} tgk¡ P(x) ,d xq.k/keZ gS ftlds fy, x  A rFkk dksyu ( : ) dk fpUg dk eryc ^bl izdkj gS fd* 

gSA 
 

mnkgj.k # 1 : leqPp; A = {x : x  N rFkk x = 2n tgk¡ n  N} dks jksLVj :i esa fyf[k;sA 

gy :  A = {2, 4, 8, 16, .........} 
 

mnkgj.k  # 2 : leqPp; B = {x3 : x < 5, x  W} dks jksLVj :i esa fyf[k;s 

gy :  B = {0, 1, 8, 27, 64} 
 

mnkgj.k  # 3 : leqPp; A = {0, 7, 26, 63, 124} dks leqPp; fuekZ.k :i esa fyf[k;sA  

gy :  A =  {x : x = n3 – 1, nN, 1  n  5} 
  

leqPp;ksa ds izdkj (TYPES OF SETS) 

 fjDr leqPPk; (Null set or empty set) : ,d leqPp; ftlesa ,d Hkh vo;o fo|eku ugha gks] fjDr leqPp; ;k 

'kwU; leqPp; dgykrk gS bls ;k{ } ls iznf'kZr djrs gSA ;fn fdlh leqPp; esa de ls de ,d vo;o fo|eku gks 

rks og leqPp; vfjDr leqPp; dgykrk gSA  

 ,dy leqPp; (Singleton set) :  ;fn fdlh leqPPk; esa dsoy ,d gh vo;o fo|eku gks] mls ,dy leqPp; dgrs 

gSA  

 ifjfer leqPp; (Finite set) :  ,d leqPp; ftlesa fo|eku vo;oksa dh la[;k fuf'pr gks] ifjfer leqPp; dgykrk 

gSA 

 ifjfer leqPp; dh dksfV (Order of a finite set) :  fdlh ifjfer leqPp; A esa fo|eku fofHkUu vo;oksa dh la[;k 

dks ifjfer leqPp; dh dksfV dgrs gS rFkk bls O(A) ;k n(A) }kjk iznf'kZr djrs gSA bls leqPp; dh Øelwpd 

la[;k (Cardinal number) Hkh dgrs gSA  

 mnkgj.k   A = {a, b, c, d}   n(A) = 4  

 vifjfer leqPp; (Infinite set) : ,d leqPp; ftlesa fo|eku vo;oksa dh la[;k vfuf'pr (vuUr) gks vifjfer 

leqPp; dgykrk gSA 
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 leku leqPp; (Equal set) : ;fn leqPp; A dk izR;sd vo;o B dk vo;o gks rFkk leqPp; B dk izR;sd vo;o 

leqPp; A dk vo;o gks] rks nks leqPp; A vkSj B leku leqPp; dgykrs gSA ;fn leqPp; A rFkk B leku gS rks 

bls A = B ls fy[krs gSA  ;fn leqPp; A rFkk B leku leqPp; ugha gks rc A  B fy[krs gSA 

 

 rqY; leqPp; (Equivalent set) : nks ifjfer leqPp; A rFkk B rqY; leqPp; dgykrs gS ;fn budh Øelwpd la[;k 

leku gks vFkkZr~ n(A) = n(B) 

 mnkgj.k % A = {1, 3, 5, 7}, B = {a, b, c, d}  

  n(A) = 4 rFkk n(B) = 4   A rFkk B rqY; leqPp; gSA  

fVIi.kh : leku leqPp; lnSo rqY; leqPp; gksrs gS tcfd rqY; leqPp; leku leqPp; ugha gks ldrs gSA   

mnkgj.k # 4 : fuEufyf[kr leqPp;ksa dk izdkj crkb;sA 

  (i) A = {x  W : 3  x < 10}   (ii) A = {} 

  (iii)  A = {1, 0, –1, –2, –3,.......} (iv) A = {1, 8, –2, 6, 5} rFkk B = {1, 8, –2, 6, 5}   

  (v) A = {x : x d+{kk esa fo|kfFkZ;ksa dh la[;k gS}  

gy :  (i) ifjfer leqPp;   (ii) ifjfer leqPp; 

  (iii) vifjfer leqPp;   (iv) leku leqPp;  

  (v) ,dy leqPp; 

vH;kl dk;Z iz'u : 

 (1) mu lHkh iw.kkZadksa 'x' dk leqPp; fyf[k;s rkfd –2 < x – 4 < 5. 

 (2) leqPp; {1, 2, 5, 10} dks leqPp; fuekZ.k :i esa fyf[k;sA  

(3) ;fn A = {x : x2 < 9, x  Z} rFkk B = {–2, –1, 1, 2} rks Kkr djks fd leqPp; A rFkk B leku leqPp; gS 

;k ughaA  

 mÙkj  (1) {3, 4, 5, 6, 7, 8}    

  (2) {x : x ,d izkd`r la[;k gS rFkk 10 dk Hkktd gS} 

  (3) leku leqPp; ugha gSA 

 

mileqPp; rFkk vf/kleqPp; (SUBSET AND SUPERSET) :  

 ekuk nks leqPp; A vkSj B bl izdkj gS fd leqPp; A dk izR;sd vo;o leqPp; B dk Hkh vo;o gS rks leqPp; A 

dks leqPp; B dk mileqPp; dgk tkrk gS rFkk leqPp; B dks leqPp; A dk vf/kleqPp; dgk tkrk gSA bls  

A   B  }kjk iznf'kZr djrs gSA  

 mnkgj.k %  A = {1, 2, 3, 4} rFkk B = {1, 2, 3, 4, 5, 6, 7}  A   B 

 ;fn A, B dk mileqPp; ugha gS rks ge fy[krs gS fd  A B 

 

mfpr mileqPp; (PROPER SUBSET ) :   

 ;fn leqPp; A,  leqPp; B dk mileqPp; gks rFkk  A  B rc leqPp; A leqPp; B dk mfpr mileqPp; dgykrk 

gSA leqPp; A, leqPp; A dk mfpr mileqPp; ugha gksrk gS blfy, ;g A dk vuqfpr mileqPp; (Improper 

subset) dgykrk gSA  

 

fVIi.kh : (i) izR;sd leqPp; Lo;a dk mileqPp; gksrk gSA  

 (ii) fjDr leqPp;  izR;sd leqPp; dk mileqPp; gksrk gSA 

 (iii) A  B rFkk B  A  A = B 

 (iv) ;fn fdlh ifjfer leqPp; esa vo;oksa dh la[;k n gks] rks mlds mileqPp;ksa dh la[;k 2n  gksxh A 

 (v) ;fn fdlh leqPp; esa vo;oksa dh la[;k n gks] rks mlds mfpr mileqPp;ksa dh la[;k 2n – 1 gksxhA 

 (vi) fjDr leqPp; , Lo;a dks NksM+dj izR;sd leqPp; dk mfpr mileqPp; gksrk gSA  
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?kkr leqPp; (POWER SET) :  

 ekuk A ,d leqPp; gSaA leqPp; A ds lHkh laHkkfor mileqPp;ksa ds leqPp; dks leqPp; A dk ?kkr leqPp; dgrs 

gS rFkk bls P(A) }kjk O;Dr djrs gSA 

 

mnkgj.k # 5 : fuEu dFku lR; gS ;k vlR;] dh tk¡p dhft, 

 (i) {a}    {b, c, a}    (ii) {x, p}   {x : x vaxzsth o.kZekyk dk ,d Loj gSA} 

 (iii) {}  {}   (iv) {a, b} {a, {a}, b, c} 

 

gy : (i) vlR; D;ksafd {a}, {b, c, a} dk ,d mileqPp; gSA   (ii) vlR; D;ksafd x, p Loj gSA  

 (iii) vlR; D;ksafd vo;o ,  leqP;; {} esa fLFkr ugha gSA 

 (iv) vlR; D;ksfda a, b {a, {a}, b, c} rFkk {a, b}   {a, {a}, b, c} 

mnkgj.k # 6 : leqP;; A = {1, 2, 3}  dk ?kkr leqP;; Kkr dhft,A  

gy :  P(A) = {, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3}, {1, 2, 3}} 

mnkgj.k # 7 : ;fn  fjDr leqP;; dks fu:fir djrk gS rks Kkr dhft,A  

  (a) P()  

  (b) P(P()) 

  (c) n(P(P(P()))) 

  (d) n(P(P(P(P())))) 

gy :  (a) P() = {}  (b) P(P()) = {,{}} 

  (c) n(P(P(P()))) = 22 = 4 (d) n(P(P(P(P())))) = 24 = 16 
 

vH;kl dk;Z iz'u : 

 (4) lR;@vlR; dh foospuk dhft, :  A = {p, q, r, s}, B = {p, q, r, p, t} rks A  B. 

 (5) lR;@vlR; dh foospuk dhft,  :  A = {p, q, r, s}, B = {s, r, q, p} rks  A  B.  

 (6) lR;@vlR; dh foospuk dhft,  :  [4, 15)  [–15, 15] 

 mÙkj (4) vlR;  (5) lR;  (6) lR; 

lkoZf=kd ¼le"Vh;½ leqPp; (UNIVERSAL SET ) : 

 og leqPp; ftlesa ,d fo'ks"k lanHkZ ds lHkh laHko vo;o fLFkr gks] lkoZf=kd leqPp; dgykrk gS rFkk bls lkekU;r% 

U ls fu:fir djrs gSA  

 mnkgj.k ;fn A = {1, 2, 3}, B = {2, 4, 5, 6}, C = {1, 3, 5, 7} rks U = {1, 2, 3, 4, 5, 6, 7} bldk lkoZf=kd leqPp; 

fy;k tk ldrk gSA  

leqPp;ksa ij dqN lafØ;k;sa (SOME OPERATION ON SETS) :  
 

 (i)  nks leqPp;ksa dk la?k ¼lfEeyu½ : A  B = {x : x  A or x  B} 

  mnkgj.k A = {1, 2, 3}, B = {2, 3, 4} rks A  B = {1, 2, 3, 4}  
 

 (ii)  nks leqPp;ksa dk loZfu"B : A  B = {x : x  A rFkk x  B}  

  mnkgj.k A = {1, 2, 3}, B = {2, 3, 4} rks A  B = {2, 3}  
 

 (iii)  nks leqPp;ksa dk vUrj :  A – B = {x : x  A rFkk x  B}. bls A B' Hkh fy[kk tk ldrk gSA  

  blh izdkj B – A = B  A'  mnkgj.k A = {1, 2, 3}, B = {2, 3, 4} ; A – B = {1}  
 

 (iv)  leqPp;ksa dk lefer varj : bls A  B }kjk fu:fir fd;k tkrk gS rFkk A  B = (A – B)  (B – A)  
 

       (v)  leqPp;ksa dk iwjd : A' = {x : x  A fdUrq x  U} = U – A  

  mnkgj.k U = {1, 2,........, 10}, A = {1, 2, 3, 4, 5} rks A' = {6, 7, 8, 9, 10} 
 

 (vi)  folaf?kr leqPp; : ;fn A  B =  rks A, B folaf?kr leqPp; gksaxsA  

  mnkgj.k ;fn A = {1, 2, 3}, B = {7, 8, 9} rks A  B = 
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osu vkjs[k (VENN DIAGRAM) :  

 leqPp;ksa ds e/; vf/kdka'k laca/kksa dks vkjs[kksa }kjk fu:fir fd;k tk ldrk gS] ftUgsa osu vkjs[k dgrs gSA bu vkjs[kksa 

esa lkoZf=kd leqPp; dks ,d vk;r }kjk rFkk lkoZf=kd leqPp; ds mileqPp;ksa dks vk;r ds vUnj o `Ùkksa }kjk iznf'kZr 

djrs gSA leqPp;ksa ds vo;oksa dks muds laxr o`Ùkksa ds vUnj fy[kk tkrk gSA  
 

 mnkgj.k ds fy, ;fn  A = {1, 2, 3}, B = {3, 4, 5}, U = {1, 2, 3, 4, 5, 6, 7, 8} rks budk osu vkjs[k fuEu gksxk  

 

     
      A  B               A  B           A – B          B – A   

      
                    A'      (A B) = (A – B) (B – A) folaf?kr leqPp; 
 

leqPp;ksa ds chtxf.kr ds fu;e (leqPp;ksa ds xq.k/keZ)  

(LAWS OF ALGEBRA OF SETS (PROPERTIES OF SETS)) :  

 (i)  Øefofues; fu;e : (A  B) = B  A ; A  B = B  A 

 (ii)  lkgp;Z fu;e :  (A  B)  C = A  (B  C) ; (A  B)  C = A  (B  C) 

 (iii) caVu ¼forj.k½ fu;e : A (B  C) = (A  B)  (A  C) ; A  (B  C) = (A  B)  (A  C) 

 (iv)  Mh-eksxZu fu;e :  (A  B)' = A'  B' ; (A  B)' = A'  B' 

 (v)  rRled fu;e : A  U = A ; A   = A  

 (vi)  iwjd fu;e : A  A' = U, A  A' = , (A')' = A  

 (vii)  oxZle fu;e :   A  A = A, A  A = A  
 

NOTE : (i) A – (B  C) = (A – B)  (A – C) ; A – (B  C) = (A – B)  (A – C) 

 (ii) A   = , A  U = U 
 

mnkgj.k # 8 : ekuk A = {1, 2, 3, 4, 5, 6} rFkk B = {4, 5, 6, 7, 8, 9} rks A  B Kkr dhft,A  

gy :  A  B = {1, 2, 3, 4, 5, 6, 7, 8, 9}  
 

mnkgj.k # 9 : ekuk A = {1, 2, 3, 4, 5, 6}, B = {4, 5, 6, 7, 8, 9}. rks A – B rFkk B – A Kkr dhft,A  

gy :  A – B = {x : x  A rFkk x   B} = {1, 2, 3}  blh izdkj B – A = {7, 8, 9} 
 

mnkgj.k # 10 :  lR; ;k vlR; dh foospuk dhft, :   

(i) A  A = A  (ii) U A = A 

gy :  (i)  vlR; D;ksafd A  A' = U  (ii)  lR; D;ksafd U A = A 
 

mnkgj.k # 11 : osu vkjs[k dh lgk;rk ls fl) dhft, fd A – B = A  B. 

gy :    

 osu vkjs[k ls ge fu"d"kZ fudky ldrs gS fd A – B = A  B. 
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vH;kl dk;Z iz'u :  

 (7) ;fn A = {x : x = 2n + 1, n  5, n  N} rFkk B = {x : x = 3n – 2, n  4, n  N} rks A  B Kkr dhft,A   

 (8) ;fn A = {5, 9, 13, 17, 21} rFkk B = {3, 6, 9, 12, 15, 18, 21, 24} rks A – (A – B) Kkr dhft,A  

 mÙkj  (7) {1, 3, 4, 5, 7, 9, 10, 11}  (8) {9, 21}   

 

leqPp; esa vo;oksa dh la[;k ij vk/kkfjr dqN egÙoiw.kZ ifj.kke  

(SOME IMPORTANT RESULTS ON NUMBER OF ELEMENTS IN SETS) :  

 ;fn A, B, C ifjfer leqPp; gS rFkk U ifjfer loZfu"B leqPp; gS] rks  

 (i)  n(A  B) = n(A) + n(B) – n(A  B)  

 (ii)  n(A – B) = n(A) – n(A  B)    

 (iii)  n(A  B  C) = n(A) + n(B) + n(C) – n(A  B) – n(B  C) – n(A  C) + n(A  B  C)  

 (iv)  leqPp;ksa A, B, C esa ls Bhd nks leqPp;ksa esa fLFkr vo;oksa dh la[;k  

            = n(A  B) + n(B  C) + n(C  A) – 3n(A  B  C)  

 (v)  leqPp;ksa A, B, C esa ls Bhd ,d leqPp; esa fLFkr vo;oksa dh la[;k   

            = n(A) + n(B) + n(C) – 2n(A  B)  – 2n(B  C) – 2n(A  C) + 3n(A  B  C) 

 

mnkgj.k # 12 :  60 fo|kfFkZ;ksa ds ,d lewg esa] 36 vxzsath v[kckj i<+rs gS, 22 fgUnh v[kckj i<+rs gS rFkk 12 nksuksa esa ls 

dksbZ Hkh v[kckj ugha i<+rs gS] rks fdrus fo|kFkhZ vxzsath rFkk fgUnh nksuksa v[kckj i<+rs gS \  

gy  n(U) = 60, n(E) = 36, n(H) = 22  

  n(E  H) = 12     n(E  H) = 12 

     n(U) – n(E  H) = 12     n(E  H) = 48 

    n(E) + n(H) – n(E  H) = 48    n(E  H) = 58 – 48 = 10 
 

mnkgj.k # 13 :  50 O;fDr;ksa ds ,d lewg esa] 14 O;fDr pk; ihrs gS ysfdu dkWQh ugha ihrs gS rFkk 30 O;fDr pk; ihrs gS rks 

Kkr dhft,  

  (i) fdrus O;fDr pk; rFkk dkWQh nksuksa ihrs gS ?  

(ii) fdrus O;fDr dkWQh ihrs gS ysfdu pk; ugha ihrs gSA  

gy  T : pk; ihus okys O;fDr  

  C : dkWQh ihus okys O;fDr  

 

  C : dkWQh ihus okys O;fDr  

  (i)  n(T) = n(T – C) + n(T  C)  

      30 = 14 + n(T  C) 

    n(T  C) = 16   
         

   
(ii)   n(C – T) = n(T  C) – n(T) = 50 – 30 = 20 
 
 

 

vH;kl dk;Z iz'u :  

(9) ekuk A rFkk B nks ifjfer leqP;; bl izdkj gS fd n(A – B) = 15, n(A  B) = 90, n(A  B) = 30 rks 

n(B) Kkr dhft,A  

(10) ,d cktkj vuqla/kku leqg 1000 miHkksDrkvksa dk losZ{k.k fd;k rFkk lwfpr fd;k fd 720 miHkksDrkvksa us 

mRikn A rFkk 450 miHkksDrkvksa us mRikn B ilan fd;kA nksuksa mRiknksa dks ilan djus okys miHkksDrkvksa dh 

U;wure la[;k D;k gksxh \   

 mÙkj  (9) 75    (10)  170  
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vUrjky (Intervals ) :  
 

 vUrjky ewyr% R ds mileqPp; gksrs gS vkSj lkekU;r;k budk mi;ksx vlfedkvksa dks gy djus ;k çkUr Kkr djus 

esa fd;k tkrk gSA ;fn a vkSj b nks okLrfod la[;k,¡ bl çdkj gS fd a < b, gS rks ge pkj çdkj ds vUrjky 

fuEukuqlkj ifjHkkf"kr dj ldrs gS % 

 

 

 

 

 

 

 

 

 

 

 

 

uksV : (1)  vuUr vUrjky fuEukuqlkj ifjHkkf"kr fd;s tkrs gS : 

 (i) (a, ) = {x : x > a}   (ii) [a, ) = {x : x  a} 

 (iii) (– , b) = {x : x < b}   (iv) (– , b] = {x : x  b} 

 (v) (– ) = {x : x  R} 
 

(2) x ds dqN fo'ks"k ekuksa ds fy, ge { } fpUg dk mi;ksx djrs gSA mnkgj.kkFkZ% ;fn x = 1, 2 gks rks ge  

x  {1, 2} fy[krs gSaA 

 (3) ;fn x dk dksbZ eku ugha gks rks bls x     (fjDr leqPp;) dgrs gSA 

 

vlfedkvksa dks gy djus dh O;kid fof/k (General Method to solve Inequalities):  

ekuk fd  g(x) = 
1 2 n

1 2 n

k k k
1 2 n

r r r
1 2 n

(x – b ) (x – b ) (x – b )

(x – a ) (x – a ) (x – a )

   
 
    

 ... (i) 

 (vUrjky fof/k (rjafxr oØ fof/k)) 

 tgk¡ k
1
,  k

2
 .....k

n
 rFkk r

1
, r

2
 ........r

n
   N vkSj b

1
, b

2
.....b

n
 rFkk a

1
, a

2
 ......a

n
 dksbZ Hkh okLrfod la[;k gSA rc 

vlfedk gy djus ds fy, fuEu in dke esa ysrs gSA  

in : -  

 os fcUnq tgk¡ va'k 'kwU; gksrk gS] Qyu ds 'kwU; ;k ewy dgykrs gS rFkk tgk¡ gj 'kwU; gksrk gS] Qyu ds /kzqo dgykrs 

gSA  

 (i) loZizFke ge Qyu ds 'kwU; rFkk /kzqo Kkr djrs gSA 

  

  (ii) rc ge okLrfod js[kk ij lHkh 'kwU; rFkk /kzqoksa dks fpfUgr djrs gS rFkk Å/okZ/kj LrEHkksa ls  

okLrfod js[kk dks dbZ vUrjkyksa esa ck¡V nsrs gSA  

 

 (iii) fdlh Hkh vUrjky esa Qyu dk fpUg Kkr djrs gS rFkk lHkh vUrjkyksa dks ,dkUrj ls fpfUgr dj nsrs gS 

;fn nks vUrjkyksa dks ck¡Vus okys 'kwU; vFkok /kzqo fo"ke ckj vkrs gS vU;Fkk fpUg ugha cnyrs gSA  

 

(iv) bl izdkj ge lHkh vUrjky Kkr djrs gSA g(x) > 0 dk gy mu vUrjkyksa dk la?k gksrk gS ftlesa /kukRed  

fpUg gksrk gS rFkk g(x) < 0 dk gy mu vUrjkyksa dk la?k gksrk gS ftlesa _.kkRed fpUg gksrk gSA 

uke izn'kZu O;k[;k 

[kqyk ¼foo`Ùk½ vUrjky (a, b)   {x : a < x < b} vFkkZr~ lhekUr fcUnq lfEefyr ugha gSA 

cUn ¼lao`Ùk½ vUrjky  [a, b] 
{x : a  x  b} vFkkZr~ lhekUr fcUnq Hkh lfEefyr gSA 

;g rHkh laHko gS tc a vkSj b nksuksa ifjfer gSaA 

[kqyk&cUn vUrjky (a, b]  
{x : a < x  b} vFkkZr a lfEefyr ugha gS vkSj b 

lfEefyr gSSA 

cUn - [kqyk vUrjky [a, b)  
{x : a  x < b} vFkkZr a lfEefyr gS vkSj b lfEefyr 

ugha gSSA 
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mnkgj.k # 14 : vlfedk dks gy dhft,] ;fn f(x) = 

5
10 3 2

24 3 5

1
(x – 2) (x 1) x – (x 8)

2

x (x – 3) (x 2)

 
  

 


    > 0 vFkok < 0. 

gy %  ekuk f(x) = 

5
10 3 2

24 3 5

1
(x – 2) (x 1) x – (x 8)

2

x (x – 3) (x 2)

 
  

 


 Qyu ds /kqzo rFkk 'kwU; 0, 3, – 2, –1,

1

2
,– 8, gSA 2 

 

     
    

 ;fn f(x) > 0, rc x (– , – 8) (– 8, – 2) (– 1, 0)  
1

0,
2

 
 
 

 (3, )   

 rFkk ;fn f(x) < 0, rc  x (– 2, – 1) 
1

, 2
2

 
 
 

  (2, 3) Ans.  

 

pj?kkrkadh; Qyu (Exponential Function) : 
   

 Qyu f(x) = ax = ex In a (a > 0, a  1, x  R) pj?kkrkadh; Qyu dgykrk gS] pj?kkrkadh; Qyuksa ds 

vkys[k fuEu izdkj gks ldrs gS & 

  fLFkfr -      fLFkfr -  

   a > 1 ds fy,    0 < a < 1 ds fy,  

 

       

 ,d la[;k dk y?kqx.kd (Logarithm of a Number) :   
 

 fdlh la[;k N dk vk/kkj 
 
a  ij y?kqx.kd] ml ?kkrkad dks fu:fir djrk gS] ftldks 

 
a ij yxkus ls la[;k N izkIr 

gksrh gS] bl la[;k dks log
a

 N ls iznf'kZr djrs gSaA  

  

log
a
N = x  ax = N , a > 0, a  1 & N > 0 

 

 ;fn a = 10 gks] rks log
10

 b dh ctk; log b fy[krs gaSA 

 ;fn a = e gks] rks log
e 
b dh ctk; n b fy[krs gSa] ;gk¡ 

 
e usfi;j vk/kkj gSa] ftldk la[;kRed eku 2.7182 gksrk gSA 

  

 ;kn j[ksa % 
 

 log
10

2 ~  0.3010    ; log
10

3 ~  0.4771  

 n 2 ~  0.693     ; n 10 ~  2.303 
 

izkUr % (Domain of Definition) :  

 

 la[;k log
a 
N ds vfLrRo ,oa vf}rh;rk dks izfrcU/kksa  a > 0,  a  1  ,oa  N > 0  dh lgk;rk ls Kkr fd;k tk 

ldrk gSA 

 y?kqx.kd dk vk/kkj 'a', bdkbZ ds cjkcj ugha gksuk pkfg, vU;Fkk bdkbZ ds vykok vU; la[;kvksa ds y?kqx.kd ugha 

gksxsa rFkk izR;sd la[;k bdkbZ dk y?kqx.kd gksxhA 
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y?kqx.kdh; Qyu (Graph of Logarithmic function) :   
 

 f(x) = logax y?kqx.kdh; Qyu dgykrk gS tgk¡ a > 0 ,oa a  1 rFkk x > 0 gSA buds vkys[k fuEu izdkj gks ldrs 

gS& 
 

  Case-      Case-   
For a > 1    For 0 < a < 1     

   
 

vk/kkjHkwr y?kqx.kdh; loZlfedk (Fundamental Logarithmic Identity) :   

   alog Na = N, a > 0, a  1 ,oa N > 0  
 

y?kqx.kd ds eq[; xq.k/keZ (The Principal Properties of Logarithm) :  
 

 ekukfd M vkSj N LosPN /kukRed la[;k,¡ gS]  a > 0, a  1, b > 0, b  1 rFkk  dksbZ okLrfod la[;k,¡ gS] rks&  

 (i) log
a 
(M.N) = log

a 
M + log

a 
N ;  

O;kid :i esa log
a
 (x

1
 x

2
 ......x

n
) = log

a
x

1
 + log

a
 x

2
 + ........+ log

a 
x

n
 

 

 (ii) log
a 
(M/N) = log

a 
M  log

a 
N (iii) log

a 
M =  log

a 
M  

 

 (iv)  
a

log M = 
1


 log

a
M  (v) log

b 
M = a

a

log M

log b
 ¼vk/kkj ifjorZu izes;½ 

 

uksV : 

   log
a
1 = 0   log

a 
a = 1  

   log
1/a 

a =  1    log
b
a = 

a

1

log b
  

    ax = x n ae     c clog b log a
a b  



uksV :  (i) ;fn la[;k vkSj vk/kkj bdkbZ ds ,d gh vksj fLFkr gks] rks y?kqx.kd dk eku /kukRed gksrk gSA 
 

 (ii) ;fn la[;k vkSj vk/kkj bdkbZ ds foijhr vksj fLFkr gks] rks y?kqx.kd dk eku _.kkRed gksrk gSA 
 

mnkgj.k # 15 : fuEu ds eku Kkr dhft,& 

  (i) log
2
72 + log

2

32

81

 
 
 

 + log
2

9

64

 
 
 

   Ans. 2 

  (ii) 25

1

log 49
7       Ans. 5  

 

gy %  (i) log
2
72 + .......... 

   = log
2

5 2
3 2

4 6

2 3
2 .3 . .

3 2

  
 
  

= log
2
4 = 2 

  (ii)  25

1

log 49
7 = 49log 25

7  = 
7

2
log 5

27  = 7log 75  = 5 
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vH;kl dk;Z % 

 (11) fuEu ds eku Kkr dhft,A 

  (i) log
49

343   (ii)  4log
27

243 

  (iii) log
(1/100)

1000   (iv)  
(7 4 3)

log (7 4 3)


   

  (v) log
125

625 

 
 (12) log

8
9.log

9
10 ......... log

63
64 

 

 (13) log cot1° + log cot2° + log cot3° + .... + log cot89° dk eku Kkr dhft,A  

 
 Ans. (11) (i)  3/2 (ii) 20/3 (iii) – 3/2 (iv) –1 (v) 4/3  
 
  (12) 2 (13) 0 
 

y?kqx.kdh; lehdj.k (Logarithmic Equation) : 
 

 lehdj.k  log
a 
x = log

a 
y laHko gS ;fn vkSj dsoy ;fn  x = y 

 
vFkkZr 

 

  log
a 
x = log

a 
y x = y 

 

 lnSo nh xbZ lehdj.k dh oS/krk Kkr djuh pkfg, vFkkZr x > 0, y > 0, a > 0, a  1 gksus pkfg,A 

 

mnkgj.k # 16 : log
x
(4x – 3) = 2    

Ans.  x = 3 

gy :   izkUr : x > 0, 4x – 3 > 0, x  1 

  vr% 4x – 3 = x2   x2 – 4x + 3 = 0 

  x = 3 ;k x = 1 (vLohdk;Z D;ksafd izkUr esa ugha gSA) 
 

mnkgj.k # 17 : log
2
 (log

3
{log

5
 (x2 + 4)} = 0      

Ans.  x = ±11 

gy :   log
3
(log

5
(x2 + 4)} = 2° = 1 

   log
5
(x2 + 4) = 31 = 3 

   (x2 + 4) = 53 = 125  x2 = 121  x = ±11  
 

mnkgj.k # 18 : log
2
(x2) + log

2
 (x + 2) = 4      

Ans.   x = 2  

gy :   log
2
 (x2(x + 2) = 4  x3 + 2x2 – 16 = 0   (x – 2) 2

D 0

(x 4x 8) 0



     

  x = 2 

vH;kl dk;Z % 

 (14) 33log x
3 27     (15) (log

10
x)2 – (log

10
x) – 6 = 0  

 

 (16) 3(log
7
x + log

x
7) = 10   (17) 2log (x 2) 2(x 2) 8(x 2)

    

 Ans. (14) x = 3 (15) x = 103, 
2

1

10
  (16) x = 343, 3 7   (17) x = 6 or –3/2 

 

y?kqx.kdh; vlfedk (Logarithmic Inequality) : 

 ekuk a ,d okLrfod la[;k bl izdkj gS fd  

 (i)  ;fn a > 1, rc logax > loga y   x > y  

 (ii) ;fn a > 1, rc logax <  0 < x < a

 (iii) ;fn a > 1, rc logax >  x > a

 (iv) ;fn 0 < a < 1, rc logax >  logay  0 < x < y  

 (v) ;fn 0 < a < 1, rc loga x <  x > a

 :i - I : f(x) > 0, g(x) > 0, g(x)  1 
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  :i    fudk;ksa dk lewg  

 

 (a) logg(x) f(x)  0    
f(x) 1 , g(x) 1

0 f(x) 1 , 0 g(x) 1

 


   
 

 (b) logg(x) f(x)  0    
f(x) 1 , 0 g(x) 1

0 f(x) 1 , g(x) 1

  


  
 

 (c) logg(x) f(x)  a    

a

a

f(x) (g(x)) , g(x) 1

0 f(x) (g(x)) , 0 g(x) 1

  


   



 (d) logg(x) f(x) a    
a

a

0 f(x) (g(x)) , g(x) 1

f(x) (g(x)) , 0 g(x) 1

   


  

 




 :i - II : tc vlfedk dk :i  

 

  :i      fudk;ksa dk lewg 

 (a) log(x) f(x) log(x) g(x)   
f(x) g(x), (x) 1,

0 f(x) g(x);0 (x) 1

  


    
    

 (b) log(x) f(x) log(x) g(x)  
0 f(x) g(x), (x) 1,

f(x) g(x) 0, 0 (x) 1

   


    
 



mnkgj.k # 19 :  y?kqx.kdh; vlfedk log1/5 (2x2 + 7x + 7)  dks gy dhft,A 

gy :   p¡wfd log1/5 1 = 0, nh xbZ vlfedk dks fy[kk tk ldrk gS  

  log1/5 (2x2 + 7x + 7)  log1/5 1 

  tc Qyu ds izkUr dks /;ku esa j[kk tkrk gS rks vlfedk fuEu vlfedkvksa ds fudk; ds  

  lerqY; gksxh

2

2

2x 7x 7 0

2x 7x 7 1

   


  

 vUrjky fof/k dk iz;ksx djds vlfedkvksa dks gy djrs gS  

  x  
3

2,
2

 
 
 

  

 

mnkgj.k # 20 : vlfedk log1/3 (5x – 1) > 0 dks gy dhft,A        

gy :   y?kqx.kd ds ewyHkwr xq.k/keZ ds iz;ksx ls  

  
5x – 1 1

5x – 1 0





 

2
5x 2 x

5

1
5x 1 x

5


 





  


 vlfedk dk gy 
1 2

,
5 5

 
 
 

  ls fn;k tkrk gSA   

 

mnkgj.k # 21 :    vlfedk log(2x + 3)
 x2 < log(2x + 3) (2x + 3) dks gy dhft,A  

gy :   nh xbZ vlfedk fuEu fudk;ksa ds lewg ds lerqY; gS 

   

2

2

0 2x 3 1 (i)

x 2x 3

2x 3 1 (ii)

0 x 2x 3

   


 


 
   

  

   fudk; (i) dks gy djus ij gesa feyrk gS      

  

–3
x –1

2

(x – 3)(x 1) 0 (iii)


 


  
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   fudk; (iii) fuEu nks fudk; lewgksa ds lerqY; gS   

   

–3
x –1, x 3; (iv)

2

–3
x –1, x –1 (v)

2


  


   


 

   fudk; (iv) dk dksbZ gy ugha gSA fudk; (v) dk gy gS x  
–3

, – 1
2

 
 
 

, 

   fudk; (iv) dk dksbZ gy ugha gSA fudk; (v) dk gy gS  

     
x –1

(x – 3)(x 1) 0




 
  vFkok 

x –1

–1 x 3




 
  x  (– 1, 3)  

   x
–3

,–1
2

 
 
 

  (– 1, 3) 

mnkgj.k # 22 :  vlfedk 2 2x –12x 30

10

2x
log log

5 
 
 
 

 
 
 

  > 0. dks gy dhft,A   

gy.    ;g vlfedk fuEu fudk; lewgksa ds lerqY; gS 

    

2

2

x – 12x 30
1,

10

2x
log 1,

5

 





     

 vkSj 

2

2

x – 12x 30
0 1,

10

2x
0 log 1

5

 
 




      

 

   izFke fudk; dks gy djus ij gesa feyrk gS 

   

2x – 12x 20 0

2x
2

5

  






   
(x – 10)(x – 2) 0

x 5





   

   
x 2 or x 10

x 5

 



  

   blfy, fudk; dk gy x > 10 

   f}rh; fudk; dks gy djus ij gesa feyrk gS 

   

20 x –12x 30 10

2x
1 2

5

   



 


   

2 2x – 12x 30 0 x – 12x 20 0

5
x 5

2

    



 


rFkk



    

   

x 6 – 6 x 6 6 2 x 10

5
x 5

2

     



 


 ; k rFkk

   

 nksuksa fudk;ksa dk lfEefyr gy 
5

2
 < x < 6 – 6   gS] rks ewy vlfedk dk gy gS 

   x  (
5

2
, 6 – 6 (10, ) Ans. 

vE;kl dk;Z : 

 (18) fuEu vlfedkvksa dks gy dhft,& 

  

  (i) log3x + 5 (9x2 + 8x + 8) > 2 

  (ii) log0.2 (x
2 – x – 2) > log0.2 (– x2 + 2x + 3) 

  (iii) logx (x
3 – x2 – 2x) < 3 

 Answers : (18) (i) 
4 17

– ,–
3 22

 
 
 

  (ii) 
5

2,
2

 
 
 

  (iii) (2, )   
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iw.kk±'k ,oa fHkUuka'k (Characteristic & Mantissa) : 
 

 [log
a 
N] vk/kkj a ij N ds y?kqx.kd dk iw.kk±'k dgykrk gSA ;g lnSo iw.kk±d gksrk gSA 

 {log
a 
N} vk/kj a ij N ds y?kqx.kd dk fHkUuka'k dgykrk gSA fHkUuka'k vUrjky [0, 1) esa gksrk gSA 

 vk/kkj 10 ij 1  ds y?kqx.kd dk iw.kk±'k = 0 

 vk/kkj 10 ij 10  ds y?kqx.kd dk iw.kk±'k = 1 

 vk/kkj 10 ij 100  ds y?kqx.kd dk iw.kk±'k = 2 

 vk/kkj 10 ij 1000  ds y?kqx.kd dk iw.kk±'k = 3 

 vk/kkj 10 ij 83.5609  ds y?kqx.kd dk iw.kk±'k = 1 

 vk/kkj 10 ij 613.0965  ds y?kqx.kd dk iw.kk±'k = 2 

 

vUrjky,  iw.kk±'k   la[;k esa vadksa dh la[;k    vUrjky esa iw.kk±dksa dh la[;k 

   ¼vk/kkj 10 ij))   

[1, 10)  0   1       9 = 9 × 10º 
 [10, 100)        1   2    90 = 9 × 101 

 [100, 1000) 2            3   900 = 9 × 102 
 [100, 10000) 3   4   9000 = 9 × 103 
   | 
   | 
   | 
   n   (n + 1)   9 × 10n  
 

uksV : 

 ;fn la[;k dk iw.kk±'k ¼vk/kkj 10 ij) n izkIr gks] rks ml la[;k esa (n + 1) vad gksaxsA 
 

* vk/kkj 10 ij 
1

10
 ds y?kqx.kd dk iw.kk±'k = –  1 

 vk/kkj 10 ij 
1

100
 ds y?kqx.kd dk iw.kk±'k = –  1 

 vk/kkj 10 ij 
1

1000
 ds y?kqx.kd dk iw.kk±'k = –  1 

 vk/kkj 10 ij 
3

100
 ds y?kqx.kd dk iw.kk±'k = –  3 

 vk/kkj 10 ij 
3

1000
 ds y?kqx.kd dk iw.kk±'k = –  3 

 
 

vUrjky     iw.kk±'k (vk/kj 10)   n'keyo ds rqjUr ckn     vUrjky esa fLFkr la[;k   

         'kwU;ksa dh la[;k   ds O;qRØe esa iw.kk±dksa dh la[;k 

[1/10, 1)   –1    0  9 = 9×101–1  

[1/100, 1/10)   –2    1  90 = 9×102–1  

 [0.01, 0.1)  

[1/103, 1/102)  [0.0001, 0.01)  –3    2  900 = 9×103–1  

[0.0001, 0.001)    –4    3  9000 = 9×104–1  

    | 

    | 

    | 

    | 

    – n    (n – 1)   = 9 × 10n–1  
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uksV: 

;fn la[;k dk iw.kk±'k (vk/kkj 10 ij) –n izkIr gks] rks n'keyo ds ckn v'kwU; vad ls igys 'kwU;ksa dh la[;k (n –1) 

gksxhA 

 

mnkgj.k # 23 la[;k 1850 esa vadks dh dqy la[;k Kkr dhft,A 

  (fn;k x;k gS log
10

2 = 0.3010 ; log
10

3 = 0.4771)     

gy  N = 1850 

  log
10

N = 50 log
10

18 = 50 (0.3010 + 0.9542) = 50(1.2552) = 62.76 

  iw.kk±'k = [log
10

N] = 62 

  vadks dh la[;k = 62 + 1 = 63 

 

vH;kl dk;Z %  

 (19)  6– 200 esa n'keyo ds Bhd ckn 'kwU;ksa dh dqy la[;k Kkr dhft,A   

 Answers : (19) 155  
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