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 Marked questions are recommended for Revision. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA   

PART - I : SUBJECTIVE QUESTIONS 

 

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 
 

Section (A) : Representation of sets, Types of sets, subset and power set  

[k.M (A) : leqPp;ksa dk fu:i.k] leqPp;ksa ds izdkj] mileqPp; rFkk ?kkr leqPp;   

A-1. State wether the following collections is a set or not ? 
 (i) The collection of natural numbers between 2 and 20 
 (ii) The collection of numbers which satisfy the equation x2 –5x + 6 = 0 
 (iii) The collection of prime numbers between 1 and 100. 
 (iv) The collection of all intelligent women in Jalandhar. 

fuEu esa ls dkSulk laxzg leqPp; gS ;k ugha gS? 

 (i) 2 vkSj 20 ds e/; izkd`r la[;kvksa dk laxzg  

 (ii) lehdj.k x2 –5x + 6 = 0 dks larq"V djus okyh la[;kvksa dk laxzg  

 (iii) 1 vkSj 100 ds e/; vHkkT; la[;kvksa dk laxzg  

 (iv) tky/kaj esa lHkh cqf)eku efgykvksa dk laxzg  

 Ans. (i) Yes (ii) Yes (iii) Yes (iv)  No 

 Ans. (i) gk¡ (ii) gk¡ (iii) gk¡ (iv)  ugha 

Sol. Collection of all intelligent women in Jalandhar is not a set as it is not a well defined collection. It is not 
possible to decide logically which woman is to be included in the collection and which is not to be 
included. 

 tky/kaj esa lHkh lqUnj efgykvksa dk laxzg leqPp; ugha D;ksafd ;g lqifjHkkf"kr laxzg ugha gSA ;g rkfdZd :i ls 

fuf'pr djuk laHko ugha gS fd efgyk,sa laxzg esa 'kkfey gS ;k ugha gS   

 
A-2. Write the following set in tabular form  

 fuEu leqPp; dks lkj.khc) :i esa fy[ks& 

 (i) A = {x : x is a positive prime < 10} 

  A = {x : x ,d vHkkT; la[;k < 10} gS 

 (ii) B = {x : x = 3, x , 1   3}  
 Ans. (i) {2,3,5,7}  (ii) {3, 4, 5, 6, 7, 8, 9} 
 
 
Sol. 2,3,5 and 7 are the only positive primes less than 10. 

 2,3,5 vkSj 7,dsoy /kukRed vHkkT; la[;k,sa 10 ls NksVh gS  

 

A-3. Write the following set in builder form 

 fuEu leqPp; dks leqPp; fuekZ.k fof/k ds :i esa fy[ksa& 

 (i) set of all rational number  

  lHkh ifjes; la[;kvksa dk leqPp; 

 (ii) {2, 5, 10, 17, 26, 37, .........} 

 Ans. (i) {x : x = 
p

q
, p , q  N}  (ii) {x : x =  + 1,  N} 

Sol. Obvious Li"Vr;k  

    
A-4. Identifiy type of set in terms of empty/singleton/finite/infinite  
 (i) {x : x is a real number and x2 – 1 = 0}   
 (ii) {x : x is a real number and x2 + 1 = 0} 
 (iii) {x : x is positive real number and x2 – 9 = 0}  
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 (iv) {x : x is a real number and x2 + 2x + 2  0} 

 fuEu esa ls fjDr@,dy@ifjfer@vifjfer leqPp; dks igpkfu,A  

 (i) {x : x ,d okLrfod la[;k gS rFkk x2 – 1 = 0} (ii) {x : x ,d okLrfod la[;k gS rFkk x2 + 1 = 0}  

 (iii) {x : x ,d okLrfod la[;k gS rFkk x2 – 9 = 0} (iv) {x : x ,d okLrfod la[;k gS rFkk x2 + 2x + 2  0}  

 Ans. (i) Finite    (ii) Finite and empty 
  (iii) Singleton & finite  (iv) Infinite  

  (i) ifjfer    (ii) ifjfer vkSj fjDr  

  (iii) ,dy vkSj ifjfer   (iv) vifjfer   

Sol. (i) x2 – 1 = 0    x = ± 1  

 (ii) x2 + 1 = 0    x = ± i    x  
 (iii) x2 – 9 = 0    x = ± 3 
 (iv) x2 – x – 2 = 0,   x = 2, –1  
 

A-5. Write power set of the set A = {, {}}. 

 leqPp; A = {, {}} dk ?kkr leqPp; gSµ 

 Ans.  {, {}, {{}}, A}  

Sol. P(A) = {, {}, {{}}, {, {}}} = {, {}, {{}}, A} 

 
Section (B) : Operations on sets, Law of Algebra of sets   

[k.M (B) : leqPp;ksa dh lafØ;k;sa] chtxf.kr ds fu;e 

 
B-1. Given the sets A = {1, 2, 3}, B = {3, 4}, C = {4, 5, 6}, then find the following   

 leqPp; A = {1, 2, 3}, B = {3, 4}, C = {4, 5, 6}, fn;k gS rc fuEu dks Kkr dhft,A  

 (i) A  (B  C)  (ii) A – (B  C) (iii)  (B  C) – A 
Ans. (i) {1, 2, 3, 4}  (ii) {1, 2, 3}  (iii)  {4, 5, 6} 
Sol. A = {1, 2, 3} 
 B = {3, 4}  
 C = {4, 5, 6} 

 B C  = { 4 } 

 B  C = {3, 4, 5, 6} 

 A (B C)  = {1, 2, 3, 4} 

 A – (B  C) = {1, 2, 3}  

 (B  C) – A = {4, 5, 6} 
  

B-2. Find the smallest set A such that A  {1, 2} = {1, 2, 3, 5, 9}  
Ans.  {3, 5, 9}  

 leqPp; A bl izdkj gS fd A  {1, 2} = {1, 2, 3, 5, 9} rks U;wure leqPp; A Kkr dhft,&  

Sol. Obvious Li"Vr;k  

 

B-3. If aN = {ax : x  N} and bN  cN = dN, where b, c  N, b  2, c  2 are relatively prime, then write 'd' in 
terms of b and c.       

 Ans. d = bc    

 ;fn aN = {ax : x  N} vkSj bN  cN = dN, tgk¡ b, c  N, b  2, c  2 lg vHkkT; gS] rc d dks b vkSj c ds inksa 

esa fyf[k,A 

 Ans. d = bc 

Sol. bN  . cN  

 (+ve integral multiple of b)  (+ve integral multiple of c)  
 since b & c are relatively primes :  

 = b c N     d = bc 

Hindi. bN  . cN  

 (b dk /kukRed iw.kkZad xq.kt)  (c dk /kukRed iw.kkZad xq.kt)  

 pwafd b vkSj c lg vHkkT; la[;k,sa gSaA 

 = b c N     d = bc 
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B-4. Sets A and B have 3 and 6 elements respectively. What can be the minimum and maximum number of 

elements in  

 (i) A B  (ii) A B   

leqPp; A rFkk B esa vo;oksa dh la[;k Øe'k% 3 rFkk 6 gks] rc (i)A B (ii) A B esa U;wure vkSj vf/kdre 

vo;oksa dh la[;k gks ldrh gSA  

 Ans. (i) minimum U;wure n(A B) = 0, maximum vf/kdre n(A B) = 3 

  (ii) minimum U;wure n(A B) = 6, maximum vf/kdre n(A B) = 9   

 

Sol.  

for minimum n(A B), the set A is subset of B and for maximum n(A B), the sets A and B are disjoint 
set. 

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

   minimum n(A B) = 0, maximum n(A B) = 3 

   minimum value of n(AB) = 3 + 6 – 3 = 6  or  maximum value of n(AB) = 3 + 6 – 0 = 9 

Hindi.  

n(A B), ds U;wure ds fy, leqPp; A, B dk mileqPp; gS rFkk vf/kdre n(A B), ds fy, A vkSj B folaf?kr 

leqPp; gSA 

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

   U;wure n(A B) = 0, vf/kdre n(A B) = 3 

   n(AB) dk U;wure eku = 3 + 6 – 3 = 6  ;k n(AB) dk vf/kdre eku = 3 + 6 – 0 = 9 

 

  
Section (C) : Cardinal number Problems    

[k.M (C) : dkfMZuy la[;k leL;k  

 
C-1. Let n(U) = 700, n(A) = 200, n(B) = 300 and n(A  B) = 100, then find n(A'  B')  

 ekuk n(U) = 700, n(A) = 200, n(B) = 300 rFkk n(A  B) = 100, rc n(A'  B') =  

 Ans. 300 

Sol. n (Ac  Bc) = n[({A  B)c] = n(U) – n (A  B) 

 = n(U) – [n(A) + n(B) – n (A  B)]  = 700 – [200 + 300 – 100] = 300. 
 
C-2. In a college of 300 students, every student reads 5 newspapers and every newspaper is read by 60 
 students. Find the number of newspaper.      
 Ans. 25  

 ,d dkWyst esa Nk=kksa dh la[;k 300 gS] izR;sd Nk=k 5 v[kckj i<rk gS rFkk izR;sd v[kckj dks 60  Nk=kksa }kjk i<+k 

tkrk gSA rc v[kckjksa dh la[;k Kkr dhft,A      

 Ans. 25  
 
Sol. Let number of newspapers is x.  
 As every newspaper is read by 60 students 
 Since, every students reads 5 newspapers  

  60x = 300(5)   x = 25. 

Hindi. ekuk v[kckjksa dh la[;k x gSA  

  izR;sd v[kckj dks 60 Nk=kksa }kjk i<+k tkrk gS  

 rFkk izR;sd Nk=k 5 v[kckj i<+rk gS   

   60x = 300(5)    x = 25. 
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C-3. In a town of 10,000 families it was found that 40% families buy newspaper A, 20% families buy 
newspaper B and 10% families buy newspaper C, 5% families buy A and B, 3 % buy B and C and 4% 
buy A and C. If 2% families buy all the three news papers, then find number of families which buy 
newspaper A only. 

 ;fn fdlh 'kgj ds 10,000 ifjokjksa esa ls 40% ifjokj lekpkj i=k A, 20% ifjokj lekpkj i=k B, 10% ifjokj 

lekpkj i=k C rFkk 5% ifjokj A vkSj B, 3 % ifjokj B vkSj C rFkk 4% ifjokj A vkSj C dks [kjhnrs gSa o 2% 

ifjokj lHkh rhu lekpkj i=k [kjhnrs gS] rks mu ifjokjksa dh la[;k D;k gksxh tks dsoy lekpkj i=k A [kjhnrsa gSa& 

 Ans. 3300   
 
Sol. n (A) = 40% of 10,000 = 4,000 
  n(B) = 20% of 10,000 = 2,000 
  n(C) = 10% of 10,000 = 1,000 

  n(A  B) = 5% of 10,000 = 500 

  n(B  C) = 3% of 10,000 = 300 

  n(C  A) = 4% of 10,000 = 400 

  n(A  B  C) = 2% of 10,000 = 200  

  n(A  Bc  Cc) = n[A  (B  C)c] 

  = n(A) – n[A  (B  C)] = n(A) – n [(A  B) (A  C)] 

  = n (A) – [n (A  B) + n (A  C) – n (A  B  C)] 
  = 4000 – [500 + 400 – 200] = 4000 – 700 = 3300. 

Sol. n (A) = 10,000 dk 40% = 4,000 

  n(B) = 10,000 dk 20% = 2,000 

  n(C) = 10,000 dk 10% = 1,000 

  n(A  B) = 10,000 dk 5% = 500 

  n(B  C) = 10,000 dk 3% = 300 

  n(C  A) = 10,000 dk 4% = 400 

  n(A  B  C) = 10,000 dk 2% = 200  

  n(A  Bc  Cc) = n[A  (B  C)c]  

  = n(A) – n[A  (B  C)] = n(A) – n [(A  B) (A  C)] 

  = n (A) – [n (A  B) + n (A  C) – n (A  B  C)] 
  = 4000 – [500 + 400 – 200] = 4000 – 700 = 3300. 

 
C-4. In a survery, it was found that 21 persons liked product A, 26 liked product B and 29 liked product C. If 

14 persons liked products A and B, 12 liked products C and A, 13 persons liked products B and C and 
8 liked all the three products then 

 (i) Find the number of persons who liked atleast one product  
 (ii) The number of persons who like the products A and B but not C  
Ans (i) 45 (ii) 6 

,d losZ ;g ik;k tkrk gS fd  21 O;fDr mRikn A dks, 26 O;fDr mRikn B dks vkSj 29 O;fDr mRikn C dks ialn 

djrs gSA ;fn 14 O;fDr mRikn A vkSj B dks ialn djrs gS] 12 O;fDr mRikn C vkSj A dks ialn djrs gS] 13 O;fDr 

mRikn B vkSj C dks] 8 O;fDr lHkh rhuksa mRiknksa dks ialn djrs gS rc fuEu esa ls dkSulk lgh gS \  

 (i)  O;fDr;ksa dh la[;k tks de ls de ,d mRikn ialn djrs gS  

 (ii)  O;fDr;ksa dh la[;k tks mRikn A vkSj B dks ialn djrs gS ijUrq C dks ugha 

Ans (i) 45 (ii) 6 
Sol. n(A) = 21, n(B) = 26, n(C) = 29 

 n(A B) = 14,  n(A C) = 12,  m(B C) = 13,  n(A B  C) = 8 

  n(C A'  B') = n(C  A B ) =  n(C) – n ((C  A)  (C  B)) 

 n(C) – [n(C  A) + n (C  B) – n(A B  C)] 
 29 – [12 + 13 – 8] = 12 

 n (A  B  C') = n (A  B) – n(A B  C) = 14 – 8 = 6 
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Section (D) : Rational Inequalities 

[k.M (D) : ifjes; vlfedk,sa  

D-1. Solve the following rational in equalities  

 ifjes; vlfedkvksa dks gy dhft, & 

  (i) 
(x – 1)(x 2)

(x – 3)(x 3)




 < 0   (ii) 

3 4

2

(1– x) (x 2)
0

(x 9) (x – 8)





 

 (iii)  x x

x x

2

2

4 4

2 1
0

 

 
     (iv)  

( )( )

( )( )

2 3

1 3 4
0

2 3

2

 

  


x x

x x x
     

 (v)  
( )( )x x x

x x

  

 


2 2 1

4 3
0

2

2
        

Ans. (i) (–3,–2)  (1,3)    

(ii) {–2}  [1, 8)    

(iii) (–, –2)(–2, –1/2)(1, )  

(iv). [ 2, 1) 1, 2 3, 4       

(v) (– , – 2]  (–1, 4)   
 

Sol.  

 (i) 
 + – + – + 

–3 –2 1 3 
 

  x  (–3,–2)  (1,3) 
 
 

 (ii) 
 – – 

0 + 

–9 –2 1 8 

ND 
– 

0 ND 
– 

 

  x  {–2}  [1,8) 

 (iii)  

2(x 2)
0

(2x 1)(x 1)




 
    

 (iv)  

3

2

(x – 2)(x 2)(x 3)
0

(x 1) (x 4)

 


 
  

   

 (v) 
2(x 2)(x 1)

0
(x 1)(x 4)

 


 
       

 
 
D-2. Solve the following Inequalities  

 fuEu vlfedkvksa dks gy dhft,A 

 (i) 7 5

8 3
4

x

x




  (ii)  

14x 9x 30

x 1 x 4




 
  (iii) 

(x – 1)(x – 2)(x – 3)

(x 1)(x 2)(x 3)  
  1 (iv)  x

x

2

2

2

1
2




    

Ans.  (i)(–17/25, –3/8) ( ii) x  (–6, –1)  (1, 4) (iii) (–3,–2)  (–1,)   (iv) x  (–1,0)  (0,1)  

Sol. (i) 
7x 5

4 0
8x 3


 

 

 (ii)

14x 9x 30
0

x 1 x 4

 
  

  
  

2 214x 56x 9x 9x 30x 30
0

(x 1)(x 4)

    


 
 

   
25x 35x 30

0
(x 1)(x 4)

 


 
  

(x 6)(x 1)
0

(x 1)(x 4)

 


 
   

   x  (–6, –1)  (1, 4) 
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 (iii) 
2–12x – 12

(x 1)(x 2)(x 3)  
  0 

 

  

 + 

–3 

+ – 

–1 

– 

–2 

ND ND ND 

 
  x  (–3,–2)  (–1,) 

 (iv) 
2 2

2

x 2 2x 2
0

x 1

  



  

23x
0

(x 1)(x 1)


 
    

  x  (–1,0)  (0,1) 
 
 
 
D-3. Solve the following rational in equalities  

 ifjes; vlfedkvksa dks gy dhft, & 

 (i) 
2 3(x – 3x 1)

0
(x 1)(x 2)




 
   (ii)   2 3 459

1
1

2

2

x x

x

 


   

 (iii) x x

x x

2

2

5 12

4 5
3

 

 
     (iv) x x

x x

4 2

2

1

4 5
0

 

 
    

 

Ans. (i) 
3 – 5

–2,
2

 
 

 

  
3 5

1,
2

 
 

 

(ii)    , 20 23,   

(iii) 

1
, 3

2

 
  

(iv)

   , 1 5,     

 

Sol. (i) 
 + 

–2 3 – 5

2
 

ND 0 ND 

1 

0 – + – +  
3 5

2

  
 

    x  
3 – 5

–2,
2

 
 

 
  

3 5
1,

2

 
 

 
 

 (ii) 2x2 – 3x – 459 > x2 + 1 

  x2 – 3x – 460 > 0  x  (–, –20)  (23, ) 

 (iii) x2 – 5x + 12 > 3(x2 – 4x + 5) (since pwafd x2 – 4x + 5 = (x – 2)2 + 1 > 0) 

  2x2 – 7x + 3 < 0   2x2 – 6x – x + 3 < 0 

  2x(x – 3) – 1(x – 3) < 0  x  
1

, 3
2

 
 
 

  

 (iv) x4 + x2 + 1 is always positive lnSo /kukRed 

   
1

0
(x 5)(x 1)


 

   

 
D-4. Solve the following rational in equalities  

 ifjes; vlfedkvksa dks gy dhft, & 

 (i)  x4 – 5x2 + 4  0        

 (ii)   x4 – 2x2 – 63  0  

 (iii) (x2+3x+1) (x2+3x–3)  5  
 

Ans. (i) x  [–2, –1]  [1, 2]   (ii) x  [–3, 3]  (iii) x(–, –4][–2, –1) [1,)  

Sol.  (i) (x2 – 1)(x2 – 4)  0  (x – 1)(x + 1)(x + 2)(x – 2)  0 

       
  x  [–2, –1]  [1, 2] 

 (ii) (x2 – 9)(x2 + 7)  0  (x – 3)(x + 3)  0 

  x  [–3, 3] 
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D-5. If 1 < 
x – 1

7
x 2




 then find the range of  

 ;fn 1 < 
x – 1

7
x 2




 rc fuEu ds ifjlj Kkr dhft, &  

 (i) x    (ii) x2    (iii) 
1

x
 

Ans.   (i) 
5

– ,–
2

 
 

 
  (ii) 

25
,

4

 
 

 
  (iii) 

2
– ,0

5

 
 
 

 

Sol. 
x – 1– 7x – 14

x 2
 < 0 and vkSj 

x – 1– x – 2

x 2
 > 0 

 x  (–,
5

–
2

)  (–2,) and vkSj x  (–, –2)  x  (–,
5

–
2

) 

 (i) x  (–,
5

–
2

)  (ii) x2  (
25

4
, )  (iii) 

1

x
 

2
– ,0

5

 
 
 

 

D-6. Find the number of positive integral value of x satisfying the inequality 
x x

2

(3 – 5 )(x – 2)

(x 5x 2) 
 0  

vlfedk 
x x

2

(3 – 5 )(x – 2)

(x 5x 2) 
 0 dks larq"V djus okys  x ds /kukRed iw.kk±d ekuksa dh la[;k gS & 

Ans. 2 
Sol.  

 
 – 

–5 – 13

2

 

ND + ND – 0 + 0 – 

0 2 –5 13

2

  
 

 Number of positive integer satisfying the inequality equal to 2 (which are 1 and 2) 

 vlfedk dks larq"V djus okys /kukRed iw.kk±d dh la[;k 2 gSA (tks fd 1 vkSj 2) gSA  

 

Section (E) : Logarithmic Properties  

[k.M (E) : y?kqx.kdh; xq.k/keZ 

 

E-1. Find the value of  

 eku Kkr dhft, 

 (i) log105.log1020 + (log102)2        

 (ii) 5 3 2
log 2 log 7 log 55 9 8          

 (iii) 7

1

log 53

10

1
5

( log 0.1)



  

(iv) log
0.75

 log
2

1

0.125
   

(v) 
71 log 2

1

49


 
 
 

 + 1/ 5– log 7
5  

 (vi) 3 5 3 5log 5 log 7log 7 log 3
3 57 7     

 

 Ans. (i) 1   (ii)–72   (iii) 2 (iv) 1 (v) 7 +
1

196
  (vi) 0    

Sol. (i) log
10

(log
10

5 + 2log
10

2) + (log
10

2)2 = (log
10

5 + log
10

2)2  = (log
10

10)2 = 1 

 (ii) 5 3 2
log 5 log 9 log 82 7 5    = = 22 + 72 – 53 = 53 – 125 = – 72 
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 (iii)   5

1/ 3

log 7

10

1
5

1
log

0.1

 
 
 
   
       

  = (7 + 1)1/3 = 2 

 (iv)  log
3/4

 log
2   

1/ 2
1/ 2

8   = log
3/4

 log
2
 (2)3/4 = 1  

 (v)  

2
71 log

1

49


 
 
 

 = 7 7log 7 log 22(7 )    =
14
7log2(7 )    =

2
7log (14)7



  =
1

196
    &  1/ 5log 7

5
    = 5log 7

5   = 7  

    7 +  
1

196
 

 

 (vi)  3log 5
7 + 5log 7

3   – 3log 7
5   – 5log 3

7   = 3log 5
7  + 5log 7

3   – 3log 5
7   – 5log 7

3    

  {using property clog b
a  = clog a

b  } {xq.k/keZ clog b
a = clog a

b  dk ç;ksx djussa ij}= 0 

 
E-2. Which of the following numbers are positive/negative   

 fuEu esa ls dkSulh la[;k /kukRed gS vkSj dkSulh _.kkRed gS\     

 (i) 
3

log 2   (ii) log1/7(2)  (iii) log1/3(1/5) (iv) log3(4) 

 (v) log7(2.11) (vi) log3 ( 7 2)  (vii) log4 
2 1

2 1

 
   

 (viii) log3 
32· 3

3

 
  
 

 

 (ix) log10 (log10 9) 

 

Ans. (i)  +ve  (ii) – ve    (iii)  +ve (iv)  +ve   

 (v)  +ve   (vi) – ve  (vii)  +ve (viii)  – ve    (ix)  – ve 

Sol. (i)  2 > 1 &  3 > 1, hence positive  

 (ii) Number & base on oppsite sides of unity, hence negative 
 (iii) Number & base on same sides of unity, hence positive 
 (iv) Number & base on same sides of unity, hence positive 
 (v) Number & base on same sides of unity, hence positive 
 (vi) Number & base on oppsite sides of unity, hence negative 
 (vii) Number & base on same sides of unity, hence positive 
 (viii) Number & base on oppsite sides of unity, hence negative 
 (ix) Number & base on oppsite sides of unity, hence negative 

Hindi. (i) 2 > 1 &  3 > 1,  vr% /kukRed 

 (ii) la[;k vkSj vk/kkj bdkbZ ds foijhr vksj fLFkr gS vr% _.kkRed gSA 

 (iii) la[;k vkSj vk/kkj bdkbZ ds ,d gh vksj fLFkr gS vr% /kukRed gSA 

 (iv) la[;k vkSj vk/kkj bdkbZ ds ,d gh vksj fLFkr gS vr% /kukRed gSA 

 (v) la[;k vkSj vk/kkj bdkbZ ds ,d gh vksj fLFkr gS vr% /kukRed gSA 

 (vi) la[;k vkSj vk/kkj bdkbZ ds foijhr vksj fLFkr gS vr% _.kkRed gSA 

 (vii) la[;k vkSj vk/kkj bdkbZ ds ,d gh vksj fLFkr gS vr% /kukRed gSA 

 (viii) la[;k vkSj vk/kkj bdkbZ ds foijhr vksj fLFkr gS vr% _.kkRed gSA 

 (ix) la[;k vkSj vk/kkj bdkbZ ds foijhr vksj fLFkr gS vr% _.kkRed gSA 

 
E-3. Let  log

10
2 = a   and   log

10
3 = b then determine the following logarithms in terms of a and b. 

 ekuk  log
10

2 = a   rFkk log
10

3 = b rc fuEu y?kqx.kd dk eku a o b ds inksa esa Kkr dhft,A 

 (i) log10
2sin

3

 
 
 

      Ans. b – 2a 

 (ii) log1004 + 2 log10027     Ans. a + 3b 
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 (iii) log29 + log38      Ans.  
2 22b 3a

ab


  

 (iv) 
45

log 144      Ans. 
4(2a b)

1 a 2b



 
  

Sol. (i) log
10

3

4

 
 
 

 = log
10

3 – 2log
10

2 = b – 2a 

 (ii) log
10

2 + 3log
10

3
 
= a + 3b 

 (iii)  10 10

10 10

2log 3 3log 2

log 2 log 3
 =

2 22b 3a 2b a

a b ab


    

 (iv) 2 10 10

10 10

4log 2 2log 3

2log 3 log 5

 
 

 
 =

 4 2a b

1 a 2b



 
 

 

E-4. (i) Let n = 75600, then find the value of  
2 3 5 7

4 3 2 1

log n log n log n log n
    

  ekuk n = 75600 rc 
2 3 5 7

4 3 2 1

log n log n log n log n
    Kkr dhft,A  

 (ii) If    2 3 4log log log (x) 0   and   3 4 2log log log (y) 0    and    4 2 3log log log (z) 0 then 

  find the sum of x, y and z is 

  ;fn If    2 3 4log log log (x) 0   vkSj   3 4 2log log log (y) 0    vkSj   4 2 3log log log (z) 0 rc

  x, y rFkk z ds ;ksxQy dks Kkr dhft,A 

(iii) Suppose n be an integer greater than 1. let an =
n

1

log 2002
 . Suppose b = a2 + a3 + a4 + a5 and 

c = a10 + a11 + a12 + a13 + a14. Then find the value of (b – c) 

ekuk fd n, 1 ls cM+k iw.kkZad gSA ekuk an = 
n

1

log 2002
vkSj b = a2 + a3 + a4 + a5 rFkk 

c = a10 + a11 + a12 + a13 + a14rc (b – c) dk eku Kkr dhft,A 

Ans. (i) 1 (ii) 89 (iii) –1  

Sol. (i) n = 75600 

  Now vc 4logn2 + 3logn3 + 2logn5 + logn7 = logn(24.33.52.71) = logn(75600) = 1 

 (ii) x =
234  = 43 = 64 

  y = (24)1 = 16,  z =
123   = 9 

  sum ;ksxQy = 64 + 16 + 9 = 89 

 (iii) a
n
 = 2002

n

1
log n

log 2002
  

  b = a
2
 + a

3
 + a

4
 + a

5
 = log

2002
 2 + log

2002
 3 + log

2002
 4 + log

2002
 5 = log

2002
 (2.3.4.5) = log

2002
 120  

  c = a
10

 + a
11

 + a
12

 + a
13

 + a
14

 = log
2002

10 + log
2002

11 + log
2002

12 + log
2002

13 + log
2002

14 

  = log
2002

(10.11.12.13.14) = log
2002

240240 

  Now vc b – c = log
2002

120 – log
2002

240240 = log
2002

10 +  =        

 
E-5.  Show that the number log27 is an irrational number.   

 n'kk Zb; s fd la[;k  log27 vifjes; g SA  

Sol. Let  log2 7 = 
p

q
,  where p & q are coprime numbers. 
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   7 = 2p/q     7q = 2p  

    7q is an odd number   

 while 2p is an even number  

    this is not possible  &  log2 7 is an irrational number.  

Hindi ekuk log2 7 = 
p

q
,  tgk¡ p vkSj q lg&vHkkT; la[;k,¡  gSA  

   7 = 2p/q     7q = 2p  

    7q ,d fo"ke laa[;k gSA 

 tcfd 2p ,d le la[;k gSA  vr% ;g lEHko ugha gSA  vr% log2 7 ,d vifjes; la[;k gSA 

 

E-6. If 
loga logb logc

b c c a a b
 

  
, show that aa. bb. cc = 1. 

 ;fn  
loga logb logc

b c c a a b
 

  
 gks] rks iznf'kZr dhft, fd  aa. bb. cc = 1. 

Sol.   
loga

b c
 =

logb

c a
  = 

log c

a b
 = k  (let)   

 log
a
 = k(b – c)  a log a = ka (b – c) 

 log
b
 = k(c – a)  b log b = kb (c – a) 

 log
c
 = k(a – b)  c log c = kc (a – b) 

  log aa + log bb  + log c c  = k (ab – ac + bc – ab + ca – bc) 

   log aa bb cc = 0   aa bb c c = 1 

Hindi   
loga

b c
 =

logb

c a
  = 

log c

a b
 k (ekuk ) 

  log
a
 = k(b – c)   a log a = ka (b – c) 

 ,oa  log
b
 = k(c – a)   b log b = kb (c – a) 

 ,oa  log
c
 = k(a – b)   c log c = kc (a – b) 

  log aa + log bb  + log c c  = k (ab – ac + bc – ab + ca – bc) 

   log aa bb cc = 0   aa bb c c = 1 
 

Section (F) : Logarithmic Equation 

Section (F) : y?kqx.kdh; lehdj.k  

 
F-1. Solve the following equations : 

 lehdj.kksa dks gy dhft, 

 (i) logx(4x – 3) = 2     Ans. 3 

 (ii) log2(log3(x
2 – 1)) = 0    Ans. ± 2 

 (iii) 2log x4 2x 3 0       Ans. 3 

 (iv) log
4  

(log
2
x) + log

2  
( log

4
x) = 2.  Ans.  16   

 (v) log
3
 x

9

1
log x 9

2

 
  

 
 = 2x.   Ans. {1/3} 

 
 (vi)  2log

4
 (4 – x) = 4 – log

2
 (– 2 – x).  Ans. {– 4} 

 (vii) x x
x(log )2

4      Ans. no root dksbZ ewy ugha  

 (viii) 
2

x 9
0.5log (x x) log 4

x 3


  .         

       Ans.  (2) 
 

Sol.   (i) log
x
(4x – 3) = 2  4x – 3 = x2  x2 – 4x + 3 = 0 

   x2 – 4x + 3 = 0   (x – 1)(x – 3) = 0  x = 1, x = 3 
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  But 4x – 3 > 0  x > 
3

4
 and x > 0, x  1 

  Ans. x = 3 

 (ii) log
2
log

3
(x2 – 1) = 0  log

3
(x2 – 1) = 20 = 1    (x2 – 1) = 31  

   x2 – 1 = 3  x2 = 4  x = ±2 
  both are satisfied 

 (iii) x2 – 2x – 3 = 0  (x – 3)(x + 1) = 0 x = 3, x = –1 
  but x > 0 
  Ans. x = 3 

 (iv) log
4
(log

2
 x) + log

2
 (log

4
 x) = 2  

1

2
log

2
(log

2
 x) + log

2
 [

1

2
log

2
 x] = 2  

   
1

2
log

2
 (log

2
 x) + log

2
 ( log

2
 x) = 2    

3

2
log

2
 (log

2
 x) = 3 

  log
2
 ( log

2
 x) = 2   log

2
 x = 4 x = 24 = 16  

 (v) x
3 9

1
log log x 9

2

 
  

 
= 2x    log9 x + 

1

2
 + 9x = 32x   log9 x + 

1

2
 + 9x = 9x 

    log9 x = –
1

2
    x = 9–1/2     x = 

1

3
  

 (vi)  2 log4 (4 – x) = 4 – log2 (–2 – x) 

  (i)  4 – x > 0    x < 4 

  (i i)  –2 – x > 0    x < –2 

  (i ii)   log2 (4 – x) = 4 – log2 (–2 – x)    log2 (4 – x) (–2 – x) = 4 

    (4 – x) (–2 – x) = 16      –8 – 2x + x2 = 16 

    x2 – 2x – 24 = 0     (x – 6) (x + 4) = 0 

  x = 6 (not possible)  ,  x = –4.    x = 6 tks lEHko ugha gS vr%  x = –4.  

 (viii) 
2

x

2

1
log (x x)

22
3

x 3log (2 )


  = 2 

   x
log 2( x ) (x x) = 2 

  x2 – x = 2  x2 – x – 2 = 0    (x – 2)(x + 1) = 0 

  x = 2, x = –1 but ysfdu x > 0 and rFkk x2 – x = 0  x(x – 1) > 0 

         x  (–)  (1, ) 
 

Hindi. (i) log
x
(4x – 3) = 2  4x – 3 = x2  x2 – 4x + 3 = 0 

   x2 – 4x + 3 = 0   (x – 1)(x – 3) = 0  x = 1, x = 3 

  ysfdu 4x – 3 > 0  x > 
3

4
 vkSj x > 0, x  1 

  Ans. x = 3 

 (ii) log
2
log

3
(x2 – 1) = 0  log

3
(x2 – 1) = 20 = 1    (x2 – 1) = 31  

   x2 – 1 = 3  x2 = 4  x = ±2 

  lehdj.k lUrq"V gS 

 (iii) x2 – 2x – 3 = 0  (x – 3)(x + 1) = 0 x = 3, x = –1 

  ysfdu x > 0 

  Ans. x = 3 
   

 (iv) log
4
(log

2
 x) + log

2
 (log

4
 x) = 2  

1

2
log

2
(log

2
 x) + log

2
 [

1

2
log

2
 x] = 2  

   
1

2
log

2
 (log

2
 x) + log

2
 ( log

2
 x) = 2    

3

2
log

2
 (log

2
 x) = 3 

  log
2
 ( log

2
 x) = 2    log

2
 x = 4   x = 24 = 16  
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 (v) x
3 9

1
log log x 9

2

 
  

 
= 2x    log9 x + 

1

2
 + 9x = 32x   log9 x + 

1

2
 + 9x = 9x 

    log9 x = –
1

2
    x = 9–1/2    x = 

1

3
  

 
 (vi) 2 log4 (4 – x) = 4 – log2 (–2 – x) 

  (i)  4 – x > 0       x < 4 

  (i i)  –2 – x > 0       x < –2 

  (i ii)   log2 (4 – x) = 4 – log2 (–2 – x)    log2 (4 – x) (–2 – x) = 4 

    (4 – x) (–2 – x) = 16       –8 – 2x + x2 = 16 

    x2 – 2x – 24 = 0      (x – 6) (x + 4) = 0 

  x = 6 (not possible laHko ugha) ,  x = –4.   x = 6 tks lEHko ugha gS vr%  x = –4. 

(viii) 
2

x

2

1
log (x x)

22
3

x 3log (2 )


  = 2 

    x
log 2( x ) (x x) = 2 

   x2 – x = 2  x2 – x – 2 = 0    (x – 2)(x + 1) = 0 

   x = 2, x = –1 but ysfdu x > 0 and rFkk x2 – x = 0  x(x – 1) > 0 

         x  (–)  (1, ) 
 
F-2. (i) Find the product of roots of the equation  

  (log3x)2 – 2(log3x) – 5 = 0      Ans. 9  

 (ii) Find sum of roots of the equation 4x – 7.2x + 6 = 0   Ans.  log26 

  (iii) Solve for x : 10 10log x 2 log x 2
x 10

 
      Ans. 10 or 

1

100
 

 (iv)  Solve for x : 
10log x 5

3x



=  105 log x
10


     Ans. {10 5 , 103} 

 

 (i) lehdj.k (log3x)2 – 2(log3x) – 5 = 0 ds ewyksa dk xq.kuQy Kkr dhft,A Ans. 9 

 (ii) lehdj.k 4x – 7.2x + 6 = 0 ds ewyksa dk ;ksx Kkr dhft,A   Ans.  log26 

 (iii) x ds fy, gy dhft,   10 10log x 2 log x 2
x 10

 
     Ans. 10 ;k 

1

100
  

 (iv) lehdj.k   
10log x 5

3x



=  105 log x
10


   dks gy dhft,A    Ans. {10 5 , 103} 

 

Sol. (i) t2 – 2t – 5 = 0 

  sum of roots ewyksa dk ;ksx  = 2 

  log3x1 + log3x2 = 2  log3(x1x2) = 2   x1x2 = 32 = 9  

 (ii) (2x)2 – 7(2x) + 6 = 0 

   t2 – 7t + 6 = 0 
   t = 1, t = 6 

  Roots ewy 2x = 1, 2x = 6 

   x = 1, x = log26 

  Product of roots ewyksa dk x.ku = (1)(log26) = log26 

  (iii) 10 10log x 2 log x 2
x 10

 
     

  x = 10 or log10x + 2 = 0  x = 10–2 = 
1

100
 

 (iv)  

logx 5

3x



= 5 logx10    ; 
logx 5

3

 
 
 

 log x = 5 + log x  

  log2 x + 2 log x – 15 = 0 ;  (log x + 5)(log x – 3) = 0 
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  log x = –5, log x = 3  ; x = 10–5 ,  x = 103. 
 

Section (G) : Logarithmic inequalities 

[k.M (G) : y?kqx.kdh; vlfedk,sa 
 

G-1. Solve the following inequalit ies  

 fuEu vlfedkvk s a dk s gy dhft,A  

 

(i) 5

8

log 2 3
2x x

8

 
  

 
 1     Ans. 

1 1
,

2 4

 
  
 


3

,1
4

 
 
 

  

 (ii) log ( )1
2

2 5 6 1x x         Ans. (1, 2)  (3, 4) 

 (iii)   log7
2 6

2 1
0

x

x




      Ans.   










2

1
,  

 (iv)   log
1/4

(2 – x) > log
1/4 









1x

2
   Ans.  (–1, 0)  (1, 2) 

 

 (v)   log
1/3

(2x+2 – 4x)  – 2    Ans. (–, 2)  

Sol. (i) 2
5

8

3
log 2x x 1

8

 
   

 
  2x2 – x – 

3

8
  

5

8
  16x2 – 8x – 8  0 

  2x2 – x – 1  0  (2x + 1)(x – 1)  0 

      x 
1

, 1
2

 
 
 

  ......(i) 

  also rFkk 2x2 – x – 
3

8
 > 0  16x2 – 8x – 3 > 0 

    16x2 – 12x + 4x – 3 > 0  (4x – 3)(4x + 1) > 0 

    x 
1 3

, , 1
4 4

   
    
   

   .......(ii) 

  (i)  (ii)  
1 1 3

x , , 1
2 4 4

    
    
   

 

 (ii) x2 – 5x + 6 > 0  (x – 3)(x – 2) > 0 

   x  (–, 2)  (3, )    ......(i) 

  and x2 – 5x + 6 < 

1
1

2


 
 
 

 

   x2 – 5x + 4 < 0  (x – 1)(x – 4) < 0  x (1, 4) .....(ii) 

  (i)  (ii)  x  (1, 2) (3, 4) 
 

 (iii) log7

2x 6
0

2x 1

 
 

 
  

02x 6
7

2x 1





  

2x 6
1 0

2x 1


 


  

  
5

0
2x 1





   

1
0

2x 1



  

1
x ,

2

 
  
 

  

  and vkSj 
2x 6

0
2x 1





     

  Ans. 
1

,
2

 
 
 
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 (iv) 2 – x <
2

x 1
   

2

x 1
 + x – 2 > 0 

22 x x 2
0

x 1

  



  

   
x(x 1)

0
x 1





     

  and vkSj 2 – x > 0  x < 2 and vkSj 
2

0
x 1




  x > –1 

  Ans. (–1, 0)  (1, 2) 
 

 (v)  22.2x – 4x  

2
1

3


 
 
 

  4.2x – (2x)2  9 

 Let ekuk  2x = t  t2 – 4t + 9  0 always true lnSo lR; gSA 

   2x+2 – 4x > 0   2x.(4 – 2x) > 0 

      4 – 2x > 0  2x < 2x  

      x < 2   x  (–, 2) 

 (vi) logx(4x – 3)  2 

  CasefLFkfr-     0 < x < 1 and vkSj 4x – 3 > 0  x > 
3

4
 

  then rc   4x – 3  x2   x2 – 4x + 3  0  (x – 3)(x – 1)  0 

   x  
3

,1
4

 
 
 

 

  Case fLFkfr-  x > 1, 4x – 3 > 0  x >
3

4
  

  then rc 4x – 3  x2   x2 – 4x + 3  0 

   (x – 3)(x – 1)  0   x (1,3] 

 Ans. 
3

x ,1 (1, 3]
4

 
  
 

 

 

G-2. Find the number of integers satisfying log
1/5

4 x 6

x


 
 
 0  

 vlfedk  log
1/5

4 x 6

x


 
 
 0 dks lUrq"V djus okys iw.kkZadksa dh la[;k Kkr dhft,A    

 Ans. 1 

Sol. 1

5

4x 6
log 0

x


  

  
4x 6

x


 > 0  x 

3
– , (0, )

2

 
    

 
  ....(i) 

 &  vkSj 
4x 6

1
x


   

x 2
0

x


   x (–, – 2] (0, ) ....(ii) 

 (i) (ii) ls x 
–3

–2,
2

 


 
  

 

G-3 Solve the inequalities (vlfedkvksa dks gy dhft,) 

(i) (log.5x)2 + log.5x – 2  0 

(ii)  15x – 25.3x – 9.5x + 225  0 

 (iii)  
x–2

x x

3
8.

3 – 2

 
 
 

> 1 + 

x
2

3

 
 
 
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Ans. (i) 
1

,4
2

 
 
 

 (ii) R   (iii) (0, 3

2

log 3 ) 

Sol. (i)  –2  log.5x  1  

  x  [(0.5)1, (0.5)–2]   x  
1

,4
2

 
 
 

 

 
(ii)  15x – 25  3x – 9.5x + 225 > 0 

  (5x – 25) (3x – 9)  0 

   x  R  

  (iii) 

xx 2

x x

3 2
8 1

33 2

   
        

   

x

x

x

3

8 22
1

9 33
1

2

  
  

   
    

     
  

 

 Let  ekuk 

x
3

2

 
 
 

= t  then rc 

 
8t

9(t 1)
 > 

t 1

t


  

2 28t 9(t 1)

9t(t 1)

 


> 0 

  
(t – 3)(t 3)

t(t 1)




 < 0  t  (–3,0)  (1, 3) 

  

x
3

2

 
 
 

 (1,3)  x  (0, 3

2

log 3 ) 

 
G-4. Solve the following inequalities :   

 fuEufyf[kr vlfedkvksa dks gy dhft, & 

 (i) logx(4x – 3)  2    Ans. 
3

, 1 1, 3
4

 
   

 
    

 (ii) 2(3x 1)
log


2 < 

1

2
     Ans. (,  1)  (1, )   

 (iii) log
x² 

(2 + x) < 1    Ans.  x  (– 2, –1)  (– 1, 0)  (0, 1)  (2, ) 

Sol. (i) logx(4x – 3)  2 

 Case fLFkfr-I : When tc  x > 1  4x – 3  x2   x2 – 4x + 3  0 

  (x – 1)(x – 3)  0 

  x  (1, 3] .......(i)                  

 CasefLFkfr-II : When tc 0<  x < 1  4x – 3  x2   

  and vkSj 4x – 3 > 0   (x – 1)(x – 3)  0 

  x > 3/4    x 
3

,1
4

 
 
 

  ......(ii) 

  Ans. (i)  (ii)  
 

(ii) 23x 1

1
log 2

2
  

  3x2 + 1 > 1   x2 > 0   x R – {0}  

  2 < (3x2 + 1)1/2    3x2 + 1 > 4  (x – 1) (x + 1) > 0 

   x  (–, –1)  (1, ) 

 (iii)   2x
log  (x + 2) < 1  x + 2 > 0      x > – 2 

 Case -I : when 0 < x2  < 1          x  (–1, 0)  (0, 1)  

 then  x + 2 > x2      x2  – x – 2 <  0 
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 x ( 1, 1) – {0}          

  
 Case -II : x2 > 1        |x| > 1 

 x + 2 < x2     x2  – x – 2 > 0 

  x ( 2, 1) (2, )      

 Hence,    x ( 2, 1) ( 1, 0) (0, 1) (2, )             

 

Hindi. (i) 23x 1

1
log 2

2
  

  3x2 + 1 > 1   x2 > 0   x R – {0}  

  2 < (3x2 + 1)1/2    3x2 + 1 > 4  (x – 1) (x + 1) > 0 

   x  (–, –1)  (1, ) 

 (ii)   2x
log  (x + 2) < 1  x + 2 > 0      x > – 2 

 fLFkfr-I : ;fn  0 < x2  < 1          x  (–1, 0)  (0, 1)  

 rc  x + 2 > x2      x2  – x – 2 <  0 

 x ( 1, 1) – {0}          

  

 fLFkfr-II : ;fn x2 > 1        |x| > 1 

 rc x + 2 < x2     x2  – x – 2 > 0 

  x ( 2, 1) (2, )      

 vr%,    x ( 2, 1) ( 1, 0) (0, 1) (2, )             

 
 

PART - II : ONLY ONE OPTION CORRECT TYPE 
 

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 

 

Section (A) : Representation of sets, Types of sets, subset and power set  

[k.M (A) : leqPp;ksa dk fu:i.k] leqPp;ksa ds izdkj] mileqPp; rFkk ?kkr leqPp;   

 
A-1. The set of intelligent students in a class is-     
 (A) a null set      (B) a singleton set  
 (C) a finite set     (D*) not a well defined collection 

 ,d d{kk ds cqf)eku Nk=kksa dk leqPp; gS &     

 (A) fjDr leqPp;   (B) ,dy leqPp;  (C) ifjfer leqPp;  (D) ,d lqifjHkkf"kr laxzg ugha gSA 

Sol. Since, intelligency is not defined for students in a class so set of intelligent students in a class is not 
well defined collection.  

Hindi pw¡fd d{kk esa Nk=kksa dh cqf)erk dks ifjHkkf"kr ugha fd;k tk ldrk gSA vr% d{kk ds cqf)eku Nk=kksa dk leqPp; 

lqifjHkkf"kr laxzg ugha gSA  

 
 

A-2. The set A = {x : x R, x2 = 16 and 2x = 6} is  
 (A*) Null set     (B) Singleton set  

(C) Infinite set     (D) not a well defined collection 
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 leqPp; A = {x : x R, x2 = 16 rFkk 2x = 6} gS&  

 (A*) fjDr leqPp; (B) ,dy leqPp;  (C) vifjfer leqPp; (D) ,d lqifjHkkf"kr laxzg ugha gSA 

Sol. x2 = 16  x = ± 4   
 2x = 6  x = 3   

 No common value of x   (x dk dksbZ mHk;fu"V eku ugha gS) 

 

A-3. If A =  {x : –3 < x < 3, x  Z} then the number of subsets of A is – 

 ;fn leqPp; A = {x : –3 < x < 3, x  Z} gS rc A ds mileqPp;ksa dh la[;k gksxh &   

 (A) 120   (B) 30   (C) 31   (D*) 32 
Sol. A = {–2, –1, 0, 1, 2} 
 No. of subsets = 2n = 25 = 32  

Hindi. mileqPp;ksa dh la[;k = 2n = 25 = 32  

 
A-4. Which of the following are true ?   

 fuEu esa ls dkSulk lR; gS ?  

 (A*) [3, 7]  (2, 10) (B) (0, )  (4, ) (C) (5, 7]  [5, 7) (D) [2, 7]  (2.9, 8)  

Sol. Obvious Li"Vr;k  

 
A-5. The number of subsets of the power set of set A = {7, 10, 11} is 

 leqPp; A = {7, 10, 11} ds ?kkr leqPp; ds mileqPp;ksa dh la[;k gSµ 

 (A) 32   (B) 16   (C) 64   (D*) 256 

Sol. P(A) = {, {7}, {10}, {11}, {7, 10}, {7, 11}, {10, 11}, {7, 10, 11}} 

 Number of subsets mileqPp;ksa dh la[;k = 2n = 28 = 256  

 
A-6. Which of the folowing sets is an infinite set ? 

 fuEu esa ls dkSulk leqPp; vifjfer leqPp; gS \ 

 (A) Set of divisors of 24 ¼ 24 ds Hkktdksa dk leqPp;½ 

 (B*) Set of all real number which lie between 1 and 2  (1  ls 2 ds e/; lHkh okLrfod la[;kvksa dk leqPp;½ 

 (C) Set of all humman beings living in India.  ¼Hkkjr esa jgus okys lHkh euq";ksa dk leqPp;½ 

 (D) Set of all three digit natural numbers  ¼rhu vad dh lHkh izkd`r la[;kvksa dk leqPp;½ 

Sol. Between any two real numbers there lie infinitely many real numbers. 

 nks okLrfod la[;kvksa ds e/; vUur okLrfod la[;k,sa gksrh gSA  

 

Section (B) : Operations on sets, Law of Algebra of sets   

[k.M (B) : leqPp;ksa dh lafØ;k;sa] chtxf.kr ds fu;e 

 

B-1. Let A = {x : x  R, –1 < x < 1} , B = {x : x  R, x  0 or x  2} and A B = R – D, then the set D is 

 (A) {x : 1 < x  2} (B*) {x : 1  x < 2} (C) {x : 1  x  2} (D) {x : 1 < x < 2} 

  ekuk A = {x : x  R, –1 < x < 1}, B = {x : x  R, x  0 ;k x  2} rFkk A B = R – D, rc leqPp; D gS& 

 (A) {x : 1 < x  2} (B*) {x : 1  x < 2} (C) {x : 1  x  2} (D) {x : 1 < x < 2} 

Sol. A = [x : x  R, – 1 < x < 1] 

 B = [x : x  R : x  0 or x  2] 

  A  B = R – D, where D = [x : x  R, 1  x < 2] 

Hindi. A = [x : x  R, – 1 < x < 1] 

 B = [x : x  R : x  0 ;k x  2]  A  B = R – D, tgk¡ D = [x : x  R, 1  x < 2]  

 

B-2. If A = {2, 3, 4, 8, 10}, B = {3, 4, 5, 10, 12}, C = {4, 5, 6, 12, 14} then (A  B)  (A  C) is equal to 

 ;fn A = {2, 3, 4, 8, 10}, B = {3, 4, 5, 10, 12}, C = {4, 5, 6, 12, 14} rc (A  B)  (A  C) cjkcj gS& 

 (A*) {3, 4, 10}  (B) {2, 8, 10}  (C) {4, 5, 6}  (D) {3, 5, 14} 

Sol. A  B = {3, 4, 10}  

 A  C  = {4}  

 (A  B)  (A  C)= {3, 4, 10}  
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B-3. The shaded region in the given figure is    

 fn;s x;s fp=k esa Nka;kfdr Hkkx n'kkZrk gS &  

     
 

 (A) A  (B  C)  (B) A  (B  C)  (C) A  (B – C)  (D*) A – (B  C) 

Sol. Obviously (Lor%) A –  (B C) 
 

B-4. Let U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}, A = {1, 2, 5}, B = {6, 7}, then A  Bis 

 ekuk U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}, A = {1, 2, 5}, B = {6, 7}, rc A  B gS& 

 (A) B   (B*) A   (C) A   (D) B 
Sol. B’ = U – B = {1, 2, 3, 4, 5, 8, 9, 10}  

 A B' = {1,2,5} = A 
 

B-5. If A = {x : x = 4n + 1, n  5, n  N} and B = {3n : n  8, n  N}, then A – (A – B) is : 

 ;fn A = {x : x = 4n + 1, n  5, n  N} rFkk B = {3n : n  8, n  N}, rc A – (A – B) cjkcj gS : 

 
 (A*) {9, 21}  (B) {9, 12}  (C) {6, 12}   (D) {6, 21} 

Sol. A = {5, 9, 13, 17, 21} and rFkk B = {3, 6, 9, 12, 15, 18, 21, 24} 

 A – B = {5, 13, 17} 
 A – (A – B) = {9, 21}  
 

B-6. A  B = A  B iff : 

 A  B = A  B ;fn vkSj dsoy ;fn  

 (A) A   B   (B*) A = B  (C) A  B  (D) A  B  

  

Sol. Let A  B = A  B 

 Now, x  A    x  A  B  ( A  A  B) 

  x  A  B    ( A  B = A  B) 

  x  B 

 Similarly, x  B implies x  A   A = B 
 Conversly, let A = B 

  A  B = A  A = A = A  A = A  B 

  A  B = A  B  

Hindi. ekuk A  B = A  B 

 vc x  A    x  A  B  ( A   A  B) 

  x  A  B    ( A  B = A  B) 

  x  B 

 blh izdkj, x  B  x  A   A = B 

 foykser%, ekuk A = B 

  A  B = A  A = A = A  A = A  B 

  A  B = A  B  
 
 
B-7. Consider the following statements : 

1. N  (B  Z) = (N B) Z for any subset B of R, where N is the set of positive integers, Z is 
the set of integers, R is the set of real numbers. 

2. Let A = {n  N : 1  n  24, n is a multiple of 3}. There exists no subset B of N such that the 
number of elemets in A is equal to the number of elements in B. 

 Which of the above statements is/are correct ?     
 (A*) 1 only   (B) 2 only  (C) Both 1 and 2 (D) Neither 1 nor 2  
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 ekuk fd dFku : 

1.   R ds fdlh mileqPp; B ds fy, N  (B  Z) = (N B) Z tgk¡ N /kukRed iw.kkZadksa dk leqPp; gS vkSj 

Z iw.kkZadks dk leqPp; gS, R okLrfod la[;kvksa dk leqPp; gSA 

2. ekuk A = {n  N : 1  n  24, n,3 dk xq.kt gSA} N dk bl izdkj dk dksbZ mileqPp; B ugha gS ftlesa A 

esa vo;oksa dh la[;k] B esa vo;oksa dh la[;k ds cjkcj gSA 

 rc fuEu esa ls dkSulk dFku lgh gS?     

 (A*) dsoy 1   (B)  dsoy 2  (C) 1 vkSj 2 nksuksa   (D) u rks 1 vkSj u gh 2  

Sol. 1. (N   B)  Z = (N  Z)  (B Z) = N (B Z) 
 2. A = {3, 6, 9, 12, 15, 18, 21, 24} 
 
 B-8.Which of the following venn-diagrams best represents the sets of females, mothers and doctors ? 

 fuEu esa dkSulk osu&vkjs[k leqPp; efgyk,a] ekrk,a] fpfdRldksa ds fy, lcls vf/kd mi;qDr gS& 

  

 (A)  (B)   (C)  (D*)   

Sol.   M  Mother ekrk ; F  Female efgyk ; D = Doctor Mk¡DVj 

 
Section (C) : Cardinal number Problems    
 
C-1. Let A and B be two sets. Then   

 (A) n(A  B)  n(A  B)(B*) n(A  B)  n(A  B)(C) n(A  B) = n(A  B) (D) can't be say 

 ekuk A vkSj B nks leqPp; gSa] rc  

 (A) n(A  B)  n(A  B)(B*) n(A B)  n(A  B)(C) n(A  B) = n(A  B) (D) dqN dgk ugha tk ldrk 

Sol. (i) A B > A B (ii) A B < A B  (iii)   A B = A B  not always (lnSo ugha)  

 
C-2. In a city 20 percent of the population travels by car, 50 percent travels by bus and 10 percent travels by 

both car and bus. Then persons travelling by car or bus is 
 (A) 80 percent  (B) 40 percent  (C*) 60 percent  (D) 70 percent 

 fdlh uxj dh tula[;k ds 20 % dkj ls ;k=kk djrs gSa] 50 % cl ls rFkk 10 % dkj vkSj cl nksuksa ls ;k=kk djrsa 

gSa] rks dkj vFkok cl ls ;k=kk djus okys O;fDr;ksa dh la[;k gksxh&  

 (A) 80 %  (B) 40 %  (C*) 60 %  (D) 70 % 

Sol.    
 P  = 10 + 10 + 40 = 60 %   
 
C-3. A class has 175 students. The following data shows the number of students obtaining one or more 

subjects : Mathematics 100, Physics 70, Chemistry 40, Mathematics and Physics 30, Mathematics and 
Chemistry 28, Physics and Chemistry 23, Mathematics & Physics & Chemistry 18. How many students 
have offered Mathematics alone ?    

 ,d d{kk esa 175 fo|kFkhZ gSaA fuEu vk¡dM+s ;g iznf'kZRk djrsa gSa fd fdrus fo|kFkhZ ,d ;k ,d ls vf/kd fo"k; dk 

p;u djrs gS % xf.kr 100, HkkSfrdh 70, jlk;u 40, xf.kr vkSj HkkSfrd 30, xf.kr vkSj jlk;u 28, HkkSfrd vkSj 

jlk;u 23, xf.kr vkSj HkkSfrd vkSj jlk;u 18, rc fdrus fo|kfFkZ;ksa ds ikl dsoy xf.kr fo"k; gS&  

 (A) 35   (B) 48   (C*) 60   (D) 22  
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Sol.  
n (M) = 100  

 n(P) = 70       
 n (C) = 40 

 n (M  P) = 30 

 n (M  P) = 28  

 n (P  C) = 23 

 n (M  P C) = 18 
 

Hindi.  
n (M) = 100  

 n(P) = 70       
 n (C) = 40 

 n (M  P) = 30 

 n (M  P) = 28  

 n (P  C) = 23 

 n (M  P C) = 18 
 
C-4. 31 candidates appeared for an examination, 15 candidates passed in English, 15 candidates passed in 

Hindi, 20 candidates passed in Sanskrit. 3 candidates passed only in English. 4. candidates passed 
only in Hindi, 7 candidates passed only in Sanskrit. 2 candidates passed in all the three subjects How 
many candidates passed only in two subjects ?   

 ,d ijh{kk esa 31 fo|kFkhZ cSBrs gS ftuesa 15 fo|kFkhZ vaxzsth esa] 15 fo|kFkhZ fgUnh esa] 20 fo|kFkhZ laLd`r esa] 3  fo|kFkhZ 

dsoy vaxzsth esa ikl gksrs gS] 4 fo|kFkhZ dsoy fgUnh esa ikl gksrs gS] 7 fo|kFkhZ dsoy laLd`r esa ikl gksrs gS vkSj 2 

fo|kFkhZ lHkh rhu fo"k; esa ikl gks tkrs gS rc dsoy nks fo"k; fdrus fo|kFkhZ ikl gksrs gS\   

 (A) 17      (B*) 15 
 (C) 22      (D) 14  

Sol. x+ y = 10 ; x + z = 9 ; y + z = 11   x + y + z = 15 
 x = 4, y = 6, z = 5   

 
 
 
Section (D) : Rational Inequalities 

[k.M (D) : ifjes; vlfedk,sa  

D-1. The complete solution set of the inequality 
4 3 2

2

x 3x 2x

x x 30

 

 
  0 is:  

 (A) (,  5)  (1, 2)  (6, )  {0}    (B*) (,  5)  [1, 2]  (6, )  {0} 
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 (C) (,  5]  [1, 2]  [6, )  {0}    (D) (,  5]  [1, 2]  [6, ) 

 vlfedk 
4 3 2

2

x 3x 2x

x x 30

 

 
   0 ds lEiw.kZ gyksa dk leqPp; gS & 

 (A) (,  5)  (1, 2)  (6, )  {0}    (B) (,  5)  [1, 2]  (6, )  {0} 

 (C) (,  5]  [1, 2]  [6, )  {0}    (D) (,  5]  [1, 2]  [6, ) 

Sol. 
2 2

2

x (x 3x 2)
0

x x 30

 


 
 

2x (x 1)(x 2)
0

(x 5)(x 6)

 


 
 

 x 5,6            

 x ( , 5) [1, 2] (6, ) {0}        

  
 
D-2. Number of positive integral values of  x satisfying the inequality    

  
2017 2016

2016 3 5 2018

(x 4) . (x 8) (x 1)

x (x 2) . (x 3) . (x 6) (x 9)

  

   
  0 is    

 vlfedk  
2017 2016

2016 3 5 2018

(x 4) . (x 8) (x 1)

x (x 2) . (x 3) . (x 6) (x 9)

  

   
 0 dks larq"V djus okys x ds /kukRed iw.kkZad ekuksa dh 

la[;k gS&  

 (A) 0   (B) 1   (C) 2   (D*) 3   

Sol. x  (–, –9)   (–9, –3)   [–1, 0)   (0, 2) [4, 6) 

 so +ve integral solution   blfy, /kukRed iw.kkZad gy 

 
 

D-3. The number of prime numbers satisfying the inequality  
2x 1

2x 5




 < 3 is 

 vlfedk  
2x 1

2x 5




 < 3 dks lUrq"V djus okys vHkkT; la[;kvksa dh la[;k gS& 

 (A) 1   (B) 2   (C) 3   (D*) 4     

Sol.  
2x 1

2x 5




– 3 < 0 

2x 1 6x 15
0

2x 5

  



  

2x 6x 16
0

2x 5

 



 

2x 8x 2x 16
0

5
x

2

  


 
 

 



 
x(x 8) 2(x 8)

0
5

x
2

  




 
(x 8)(x 2)

0
5

x
2

 




  

   x  (–, –5/2)  (–2, 8)  
 

D-4. The complete solution of  
2x 1

0
x 3





& x2 – 5x + 2  0 is : 

  
2x 1

0
x 3





vkSj x2 – 5x + 2  0 dk lEiw.kZ gy gS& 

 (A) x 
5 17 5 17

,
2 2

  
 
  

    (B*) x 
5 17

1,
2

 
 
  

  

 (C) x  (–3, –1]     (D) x  (–3, –1]  [1, )  

Sol. 
2x 1

0
x 3





       x2 – 5x + 2  0.  

  x   (–3, –1]  [1, )    x 
5 17 5 17

,
2 2

  
 
  

  

mailto:contact@resonance.ac.in


 
Fundamentals of Mathematics-I  

 

 

Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-22 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
  

 

 so the common solution is x
5 17

1,
2

 
 
  

  

 blfy, mHk;fu"B gy x
5 17

1,
2

 
 
  

  gS 

 

D-5 The solution of the inequality 2x – 1  x2 + 3  x – 1 is 

 vlfedk 2x – 1  x2 + 3  x – 1 dk gy gS& 

 (A) x R   (B) [–2, 2]   (C) (–2, 2)  (D*) x    

Sol. 2x – 1  x2 + 3  x – 1 

 x2 + 3  x – 1  x2 – x + 4  0 which is not true for x  R 

    x2 – x + 4  0tks fd lR; ugha gS lHkh x  R ds fy,A. 

 
D-6. The number of the integral solutions of x2 + 9 < (x + 3)2 < 8x + 25 is : 
 (A) 1   (B) 3   (C) 4   (D*) 5 

 x2 + 9 < (x + 3)2 < 8x + 25 ds iw.kk±d gyksa dh la[;k gS& 

 (A) 1   (B) 3   (C) 4   (D*) 5 
Sol. x2 + 9 < (x + 3)2 < 8x + 25  

  (x + 3)2 > x2 + 9  x > 0  .......(i) 

 and vkSj    (x + 3)2 < 8x + 25 

  x2 – 2x – 16 < 0 

  x (1 – 17 , 1 + 17 )   .....(ii) 

 (i)  (ii) ls x (0, 1 + 17 )   

 Noumber of  integers = 5  vr% iw.kk±d gykssa dh la[;k = 5 



D-7. Number of non-negative integral values  of x satisfying the inequality  
2 3

2 1 2x 1

x 1x x 1 x 1


 

  
 0 is 

 vlfedk
2 3

2 1 2x 1

x 1x x 1 x 1


 

  
   0 dks lUrq"V djus okys x ds v_.kkRed iw.kkZad ekuksa dh la[;k gS 

 (A) 0   (B) 1   (C) 2   (D*) 3 

Sol. 
2 3

2 1 2x 1
0

x 1x x 1 x 1


  

  
 

  
2

3 2

2x 2 x x 1 (2x 1)
0

x 1 x 1

    
 

 
= 

2

3

3x 1 x 2x 1
0

x 1

   



 =

2

3

x x 2
0

x 1

  



  =

2

3

x x 2
0

x 1

 



   

 =  
2

(x 1)(x 2)

(x 1)(x x 1)

 

  
  0 

2

(x 2)
0

(x x 1)




 
      

 required value of x, {0, 1, 2}  x ds vHkh"V eku {0, 1, 2} 

 

Section (E) : Logarithmic Properties  

[k.M (E) : y?kqx.kdh; xq.k/keZ 

 

E-1. If a4 · b5 = 1 then the value of loga(a
5b4) equals  

 ;fn a4 · b5 = 1 gS] rks  loga(a
5b4) dk eku cjkcj gS& 

 (A*) 9/5   (B) 4   (C) 5   (D) 8/5 

Sol. a4 b5 = 1  log w.r.t. a  4 + 5logab = loga1  logab = 
4

5
  

 Now vc loga(a5b4) = 5 + 4logab = 5 + 4
4

5

 
 
 

 =
25 16 9

5 5


  
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E-2.  
b b

1

1 log a log c 
+ 

c c

1

1 log a log b 
 + 

a a

1

1 log b log c 
 has the value equal to  

 
b b

1

1 log a log c 
+ 

c c

1

1 log a log b 
 + 

a a

1

1 log b log c 
dk eku gS &  

 (A) abc   (B) 
1

abc
   (C) 0   (D*) 1 

Sol.  
b b

1

1 log a log c 
+

c c

1

1 log a log b 
  + 

a a

1

1 log b log c 
 =

b

1

log abc
  +

c

1

log abc
  +

a

1

log abc
  

 = log
abc

 b + log
abc

c + log
abc

a = log
abc

abc = 1 

 

E-3. 

bc

1

log abc
+

c a

1

log abc
  + 

ab

1

log abc
  has the value equal to :   

 

bc

1

log abc
 + 

c a

1

log abc
 + 

ab

1

log abc
  dk eku gS & 

 (A) 1/2   (B*) 1   (C) 2   (D) 4 

Sol.  

bc

1

log abc
+ 

c a

1

log abc
 +

ab

1

log abc
    = abclog bc   + abclog ca   + abclog ab   = abclog abc  = 1 

 
E-4. (log

2
10) . (log

2
80) – (log

2
5) . (log

2
160) is equal to : 

 (log
2
10) . (log

2
80) – (log

2
5) . (log

2
160) dk eku gS &  

 (A) log
2
5   (B) log

2
20  (C) log

2
10  (D*) log

2
16 

 

E-5. The ratio 

 
3

2
1/ 4

49

272
a 1loglog a

4log a

2a

7 a 1

2 3


 

 
 simplifies to : 

 vuqikr 

 
3

2
1/ 4

49

272
a 1loglog a

4log a

2a

7 a 1

2 3


 

 
 ds ljyhdj.k ls izkIr gksrk gS & 

 (A) a2  a  1  (B) a2 + a  1  (C) a2  a + 1  (D*) a2 + a + 1 

Sol. y = 

 
3

2
1/ 4

49

272
a 1loglog a

4log a

2a

7 a 1

2 3


 

 
   

1/ 42
log a

2  = 24log a2  = a4  

  
2 3

27log (a 1)3  =  
2

3log (a 1)
3


= a2 + 1    494log a

7  = 72log a7  = a2  

  y =
4 2

2

a (a 1 2a)

a a 1

  

 
  =

4 2

2

a (a 1)

a a 1

 

 
  = a2 + a + 1  

 
E-6. If log

a
(ab) = x, then log

b
(ab) is equal to 

 ;fn log
a
(ab) = x rc log

b
(ab) cjkcj gS 

 (A) 
1

x
   (B) 

x

1 x
  (C) 

x

1 x
  (D*) 

x

x 1
 

Sol. loga(ab) = x  1 + logab = x  logab = x – 1  logba = 
1

x 1
 

 Now vc logb(ab) = 1 + logba = 1 +  
1

x 1
= 

x 1 1

x 1

 


 = 

x

x 1
    

 

E-7.  
 p q rlog log (log x)

10 = 1 and   q r plog log (log x) = 0 then 'p' equals      

  
 p q rlog log (log x)

10 = 1 rFkk   q r plog log (log x) = 0 rc 'p' cjkcj gS 
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 (A*) rq/r   (B) rq   (C) 1   (D)rr/q 

Sol. logp(logq(logrx)) = 0  logq(logrx) = b  logrx = q  x = rq ......(i) 

 and rFkk logq(logr(logpx)) = 0 

  logr(logpx) = 1   logpx = r  x = pr  ......(ii) 

 from (i) and (ii) pr = rq  

 (i) rFkk (ii) pr = rq  

  p = rq/r   
 
E-8. Which one of the following is the smallest? 

 fuEu esa ls dkSulk lcls NksVk gS ? 

 (A*) log10  (B) 2
10log    (C) 

3

10

1

log

 
 

 
  (D) 

10

1

log

 
 
  

 

Sol. log10 is quantity lie between 0 to 1. 

Hindi. log10 ,0 ls 1 ds e/; fLFkr gSA 

 

E-9. log10(log23) + log10(log34) + log10(log45) + ........ + log10(log10231024) simplifies to 

 (A) a composite     (B) a prime number  
 (C) rational which is not an integer  (D*) an integer 

 log10(log23) + log10(log34) + log10(log45) + ........ + log10(log10231024) ljy djus ij 

 (A) ,d la;qDr la[;k    (B) ,d vHkkT; la[;k 

 (C) ifjes; tks fd iw.kkZad ugha gSA   (D*) ,d iw.kkZad 

Sol. log10(log23 . log34 . log45.......log1023
1024) = log10(log21024) = log10(log2210) = log10(10) = 1 

    

 

Section (F) : Logarithmic Equation 

Section (F) : y?kqx.kdh; lehdj.k 

 

F-1. The sum of all the solutions to the equation   2 log10 x – log10(2x – 75) = 2 

 lehdj.k  2 log10 x – log10(2x – 75) = 2 ds lHkh gyksa dk ;ksxQy gSA  

 (A) 30   (B) 350   (C) 75   (D*) 200 

Sol. 2log10x – log10(2x – 75) = 2 
2x

2x 75
= 102 = 100 

  x2 – 200x + 7500 = 0   x = 50, x = 150 

  sum ;ksxQy = 200 

 

F-2. If the solution of the equation logx(125x) . 
2

25log  x = 1 are  and ( < ). Then the value of 1/is : 

 ;fn lehdj.k logx(125x) . 
2

25log x = 1 ds gy  vkSj gS ( < ). rc 1/dk eku gS : 

 (A) 5   (B) 25   (C*) 125   (D) 625  
Sol. Take log5x = t 

 on solving we get x = 1/625 & x = 5. 

 log5x = t ysus ij 

 gy djus ij x = 1/625 & x = 5. 

 

F-3. The positive integral solution of the equation logx 5  + logx5x =
9

4
  + 

2
xlog 5  is : 

 (A) Composite number    (B*) Prime number 
 (C) Even number    (D) Divisible by 3  
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 lehdj.k logx 5  + logx5x = 
9

4
 +

2
xlog 5  ds /kukRed iw.kk±d gy gS& 

 (A) la;qDr la[;k     (B*) vHkkT; la[;k 

 (C) le la[;k     (D) 3 ls foHkkftr  

 
Sol. Take logx5 = t 

 on solving we get x =  3 5 and 5.     

 logx5 = t ysus ij 

 gy djus ij x =  3 5 vkSj 5   

 

F-4. The expression log
p
  , where p  2, p  N ; n  N when simplified is  

 (A*) independent of p    (B) independent of p and of n   
 (C) dependent on both p and n   (D) positive  
 

 O;atd log
p
  , tgk¡ p  2, p  N ; n  N dks ljyhd`r djus ij izkIr O;atd gksxk&  

  (A*) p ls Lora=k (B) p ,oa n ls Lora=k

(C) p ,oa n nksuksa ij fuHkZj (D) /kukRed 

Sol. log
p
 log

p
 

n

1

p(p)  =

n

p

1
log

p

 
 
 

  = –log
p
 pn = –n  independent of p. p ls Lora=k

F-5. If log
x
 log

18  2 8  = 
1

3
. Then the value of 1000 x is equal to     

 ;fn log
x
 log

18  2 8  =
1

3
 gks] rks 1000 x dk eku gS & 

 (A) 8   (B) 1/8   (C) 1/125  (D*) 125 

Sol. logx log18   2 2 2 =
1

3
   logx log18  18   = 

1

3
  logx 

1

2
 =  

1

3
 

   x1/3 = 
1

2
    x =  

1

8
   1000 x = 125. 

 

F-6. Number of real solutions of the equation  10log x  = log
10

2x  is :   

 (A) zero  (B) exactly 1  (C*) exactly 2   (D) 4 

 lehdj.k   10log x = log
10

2x  ds okLrfod gykas dh la[;k gS & 

 (A) 'kwU;   (B) dsoy ,d  (C) dsoy nks   (D) 4 

Sol.  10log ( x) = log10 |x|  –x > 0      x < 0 

    |x| = –x     10log ( x) = log10(–x)  

 log10 (–x)  10log ( x) 1   = 0 

 log10 (–x) = 0    log10 (–x) = 1 

   –x = 1   –x = 10 
 x = –1    x = –10. 
 

F-7. The correct graph of y = 
2x

xlogx  is      

 y = 
2x

xlogx  dk lgh vkys[k gS &       
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 (A)  (B*)  (C)   (D)  

Sol. Clearly Domain is x > 0 and x  1 

 Li"Vr;k izkUr x > 0 rFkk x  1  

 

Section (G) : Logarithmic inequalities 

[k.M (G) : y?kqx.kdh; vlfedk,sa 

G-1. The solution set of the inequality 2

sin
3

log (x 3x 2) 2
 

 
 

     is 

 vlfedk  2

sin
3

log (x 3x 2) 2
 

 
 

   dk gy leqPp; gS& 

 (A) 
1

,2
2

 
 
 

   (B) 
5

1,
2

 
 
 

 (C*) 
1 5

, 1 2,
2 2

   
  

   
 (D)   1, 2  

Sol. 2

sin
3

log (x 3x 2) 2      x2 – 3x + 2  

2

3

2

 
  
 

  4x2 – 12x + 8  3 

  4x2 – 12x + 5  0    (2x – 5)(2x – 1)  0  x
1 5

,
2 2

 
 
 

  

 But domain ijUrq izkUr x2 – 3x + 2  0  (x – 1)(x – 2) > 0  x  (–, 1)  (2, ) 

 Hence vr% x
1 5

, 1 2,
2 2

   
  

   
 

 

G-2. If log
0.3 

(x  1) < log
0.09 

(x  1), then x lies in the interval    

 (A*) (2, )  (B) (1, 2)  (C) ( 2,  1)  (D) 
3

1,
2

 
 
 

 

 ;fn  log
0.3 

(x  1) < log
0.09 

(x  1) gks] rks x ftl vUrjky esa fLFkr gS] og gSa& 

 (A) (2, )  (B) (1, 2)  (C) ( 2,  1)  (D) 
3

1,
2

 
 
 

 

Sol. log0.3 (x – 1) < log0.09 (x –1) ; log0.3 (x – 1) < 0.3log (x – 1)

2
 

  log0.3 (x – 1) < 0  x – 1 > 1  x > 2 

 

G-3. Solution set of the inequality 2  log
2 
(x2 + 3x)  0 is :   

 vlfedk 2  log
2 
(x2 + 3x)  0 ds gyksa dk leqPp; gSa & 

 (A) [ 4, 1]      (B*) [  4,  3)  (0, 1] 

 (C) (  3)  (1, )    (D) (   4)  [1, ) 

Sol. 2 – log2 (x
2 + 3x) 0   log2 (x

2 + 3x) 2 

 x2 + 3x > 0    x(–, – 3) (0, )  .....(i) 

 and vkSj x2 + 3x 4   

  (x –1) (x + 4)  0  x [–4, 1]   .....(ii) 

 (i) (ii) ls x[–4, –3) (0, 1] 

 
G-4. If log

0.5
 log

5
 (x2 – 4) > log

0.5
1, then ‘x’ lies in the interval   

 ;fn log
0.5

 log
5
 (x2 – 4) > log

0.5
1 gks, rks x ftl vUrjky esa fLFkr gS] og gSa &  

 (A*) (– 3, – 5 )  ( 5 , 3)    (B) (– 3, – 5  )  ( 5 , 2)   
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 (C) ( 5 , 3 5 )      (D)   

Sol. log0.5 log5 (x
2 – 4) > log0.5 1 ; log0.5 log5 (x

2 – 4) > 0 

  x2 – 4 > 0   x (–, –2) (2, )  ....(i) 

 ,oa log5 (x
2 – 4) > 0   x2 – 5 > 0   

  x (–, – 5 ) ( 5 , )      ....(ii) 

 ,oa log5 (x
2 – 4) < 1 

  x2 – 9 < 0    x (–3,  3)   ....(iii) 

 (i) (ii)  (iii) ls   x (–3, 5 ) ( 5 , 3) 

 

G-5. The set of all solutions of the inequality 
2x 2x(1/ 2)   < 1/4 contains the set  

 vlfedk  
2x 2x(1/ 2)  < 1/4 ds lHkh gyksa dk leqPp; fuEu esa ls ftl leqqPp; dks lekfgr djrk gSa] og gS& 

 (A) (– , 0)  (B) (– , 1)  (C) (1, )  (D*) (3, ) 

Sol. 

2x –2x
1

2

 
 
 

 < 

2
1

2

 
 
 

 x2– 2x > 2  x2– 2x – 2 > 0 x (–, 2– 3 )  (2 + 3 , )  

 
G-6. The number of positive integers not satisfying the inequality log

2
(4x – 2.2x + 17) > 5. 

 vlfedk log
2
(4x – 2.2x + 17) > 5 dks lUrq"V ugha djus okys /kukRed iw.kkZadks dh la[;k Kkr dhft,A 

 (A*) 2   (B) 3   (C) 4   (D) 1 
Sol. log2 (4

x – 2.2x + 17) > 5 

  4x – 2.2x + 17 > 0  

  (2x)2  – 2.2x + 17 > 0    x R  and vkSj  4x – 2.2x + 17 >  32 

  (2x)2 – 2.2x – 15 > 0  (2x + 3) (2x – 5) > 0  2x < – 3  or ;k 2x > 5 

  x    or ;k x > log2 5  x (log2 5, ) 

 
 

G-7. The set of all the solutions of the inequality log
1 – x

 (x – 2)  – 1 is  

 vlfedk  log
1 – x

 (x – 2)  – 1 ds lHkh gyksa dk leqPp; gS& 

 (A) (– , 0)  (B) (2, )  (C) (– , 1)   (D*)  

Sol. log
1 – x 

(x – 2) 1   

 x > 2    ..................(1) 

 (i)   When  0 < 1 –x < 1      0 < x < 1. So no common range comes out. 

 (ii) When 1 – x > 1   x < 0 but x > 2 
  here, also no common range comes out. , hence no solution. Finally, no solution 

Hindi. log
1 – x 

(x – 2) 1    

 x > 2    ..................(1) 

 (i)   ;fn 0 < 1 –x < 1  gks] rks    0 < x < 1  vr% dksbZ mHk;fu"B vUrjky ugha gksxkA 

 (ii) ;fn 1 – x > 1  gks] rks  x < 0 ysfdu x > 2 vr% ;gk¡ Hkh dksbZ mHk;fu"B vUrjky izkIr ugha gksrk  

  vr% dksbZ gy ugha gksxkA  

 

PART - III : MATCH THE COLUMN 
 

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN ) 

 

1. Match the set P in column one with its super set Q in column II  

 LrEHk I ds leqPp; P dks LrEHk II esa mlds vf/kleqPp; Q ls lqesfyr dhft, &  

Column ¼LrEHk½ – (set P)     Column ¼LrEHk½ – (set Q)

(A) [32n – 8n – 1 : n  N}    (p) {49 (n – 1) : n  N} 

 (B) {23n – 1 : n  N}     (q) {64 (n –1) : n  N} 

 (C) {32n –1 : n  N}     (r) {7n : n N} 
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 (D) {23n – 7n – 1 : n  N}    (s) {8n : n N} 

Ans. (A)  (q), (B)  (r), (C)  (s), (D)  (p)  

Sol. (A) The set {32n – 8n – 1 : n  N} contains 0 and every element of this set is a multiple of 64.  
 (B) 23n – 1 is always divisible by 7. 
 (C) 32n – 1 is always divisible by 8. 
 (D) 22n – 7n – 1 is always divisible by 49 and 23n – 7n – 1 = 0 for n = 1. 
 

Hindi (A) leqPp; {32n – 8n – 1 : n  N} vo;o 0 vkSj bl leqPp; dk izR;sd vo;o 64 dk xq.ku gSA   

 (B) 23n – 1 lnSo 7 ls foHkkftr gSA  

 (C) 32n – 1 lnSo 8 ls foHkkftr gSA  

 (D) 22n – 7n – 1 lnSo 49 ls foHkkftr gS rFkk 23n – 7n – 1 = 0, n = 1 ds fy, 

 

2. Column-I        Column-II 

 (A) If a = 3  8 2 7 8 2 7    , b = (42)(30) 36   (p)  – 1 

  then the value of log
a
b is equal to  

 (B)  If a = 4 2 3  – 4 2 3 , b =  11 6 2  – 11 6 2 , (q)  1 

  then the value of log
a
b is equal to  

 (C)  If a = 3 2 2 , b = 3 2 2      (r)  2 

  then the value of log
a
b is equal to  

 (D)  If a = 27 7 1  , b = 27 7 1  ,    (s)  
3

2
  

  then the value of log
a
b is equal to  

 (E)  The number of zeroes at the end of the product of first 20  (t) None 

  prime numbers, is 

 (F) The number of solutions of 22x – 32y = 55, in which x and y  

  are integers, is 

 

  Column-I        Column-II 

 (A)  ;fn  a = 3  8 2 7 8 2 7    , b = (42)(30) 36   (p)  – 1 

  rc log
a
b dk eku cjkcj gS 

 (B)  ;fn  a = 4 2 3  – 4 2 3 , b =  11 6 2  – 11 6 2 , (q)  1 

  gks] rks log
a
b dk eku cjkcj gS 

 (C)  ;fn  a = 3 2 2 , b = 3 2 2     (r)  2 

  gks] rks log
a
b dk eku cjkcj gS 

 (D)  ;fn a = 27 7 1  , b = 27 7 1  ,    (s)  
3

2
  

  gks] rks log
a
b dk eku cjkcj gS 

 (E)  izFke 20 vHkkT; la[;kvksa ds xq.kuQy ds vUr esa 'kwU;ksa dh la[;k gS  (t) dksbZ ugha 

 (F) lehdj.k 22x – 32y = 55 ds gyksa dh la[;k gS ftlesa x vkSj y iw.kkZad gS 

Ans. (A)  r,  (B)  s,  (C)  p, (D)  p, (E)  q, (F)  q 

Sol. (A) a = 3 (( 7 + 1) – ( 7 – 1)) 

 a = 3(2) = 6 

  b = (42)(30) 36   =  6 7 5 1  = 6 × 6 = 36 

  logab = log636 = 2 

 (B) a = ( 3 1 ) – ( 3 1 ) = 2 

  b =  (3 2) – (3 2)  = 2 2   

  logab = log2( 2 2 ) = log2(23/2) = 3/2 
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 (C) a 3 2 2  = ( 2 1)   = , b = 
1

3 2 2 ( 2 1)
2 1

   


 

  logab = 1

2 1
log ( 2 1) 1


    

 (D) a = 27 7 1   = 7 48   = 7 4 3  = (2 3)  

  b = 2 3  = 
1

2 3
 = ( 2 3 )–1  Now logab = 1

2 3
log (2 3)


  

   
2 3

log


 = –1 

 (E) First 20 prime numbers are 2, 3, 5, 7, 11, 13, 17, 19, ........ 
  zero are formed by multiple of 2 and 5 that is one times 2 and one times 5 there fore one zero 

at end of product of first 20 prime numbers. 
 

 (F) 22x – 32y = 55, x, y       4x – 9y = 55 
  only x = 3, y = 1 satisfy 

  There fore number of solution is one set (x, y) g.e. (3, 1) 

Hindi:  (A) a = 3 (( 7 + 1) – ( 7 – 1)) 

 a = 3(2) = 6 

  b = (42)(30) 36   =  6 7 5 1  = 6 × 6 = 36 

  logab = log636 = 2 

 (B) a = ( 3 1 ) – ( 3 1 ) = 2 

  b =  (3 2) – (3 2)  = 2 2   

  logab = log2( 2 2 ) = log2(23/2) = 3/2 

 (C) a 3 2 2  = ( 2 1)   = , b = 
1

3 2 2 ( 2 1)
2 1

   


 

  logab = 1

2 1
log ( 2 1) 1


    

 (D) a = 27 7 1   = 7 48   = 7 4 3  = (2 3)  

  b = 2 3  = 
1

2 3
 = ( 2 3 )–1  Now logab = 1

2 3
log (2 3)


  

   
2 3

log


 = –1 

 (E) izFke 20 vHkkT; la[;k,sa gSa 2, 3, 5, 7, 11, 13, 17, 19, ........ 

  2 vkSj 5 ds xq.ku ls 'kwU; curk gSAblfy, izFke 20 vHkkT; la[;kvksa ds xq.ku vUr esa ,d 'kwU; gksxk 

D;ksfda ,d ckj 2 vkSj ,d ckj 5 vkrk gSA 

 (F) 22x – 32y = 55, x, y       4x – 9y = 55 

  dsoy x = 3, y = 1 larq"B djrk gS 

  blfy, gyksa dh la[;k dk ,d leqPp; gS (x, y) vFkkZr(3, 1) 

 

3.  Column-I         Column-II 

 

 (A) When the repeating decimal 0.363636............. is written as a rational   (p) 4 

  fraction in the simplest form, the sum of the numerator and denominator is 

 

 (B) Given positive integer p, q and r with p = 3q · 2r and 100 < p < 1000.  (q) 0 

  The difference between maximum and minimum values of (q + r), is    

 

 (C) If log8a + log8b = (log8a)(log8b) and logab = 3, then the value of  'a' is  (r) 15 

 (D) If P = 3log 2
3   – 2log 3

2   then value of P is       (s)

 16 
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  LrEHk-I          LrEHk-II 

 (A) tc iqujkof̀Ùk n'keyo la[;k 0.363636.............dks ifjes; fHkUu  

  ds ljyre :i es fy[kk tk ldrk gS rc va'k o gj dk ;ksx gS&   (p) 4 

 (B) fn;s x;s /kukRed iw.kkZad p, q vkSj r bl izdkj gSa fd p = 3q · 2r vkSj 100 < p < 1000. (q) 0 

  (q + r), ds vf/kdre vkSj U;wure eku dk vUrj gS& 

 (C) ;fn  log8a + log8b = (log8a)(log8b) vkSj logab = 3 rc 'a' dk eku gS   (r) 15 

 (D) ;fn P =  3log 2
3  – 2log 3

2    gks rks P dk eku gS     (s) 16 

Ans.  (A)  r,  (B)  p,  (C)  s, (D)  q 

 
Sol. (A) x = 0.363636...... 
  100x = 36.363636....... 
  ___________________ 

  99x = 36  

  x = 
36 4

99 11
  

  sum of numerator and denominator is 4 + 11 = 15 

  va'k o gj dk ;ksxQy 4 + 11 = 15 gSA 

 (C) 
a b a b

1 1 1

log 8 log 8 log 8.log 8
     

 logb8 + loga8 = 1 (given fn;k x;k gS logab = 3) 

  4logb8 = 1 logb8 = 3log8a .......(1) 

  logb8 = 1/4 loga8 = 3logb8 

  8 = b1/4    b = 84  
  log8(8

4) = 3log8a 

  log8a =
4

3
   a = (84/3) = (23) = 24 = 16 

 
 
4.  Column-I        Column-II 

 (A) Anti logarithm of  0.6   to the base 27 has the value equal to  (p) 5 

 
 (B) Characteristic of the logarithm of 2008 to the base 2 is 
 
 (C) The value of  b  satisfying the equation,     (q) 7 
  loge2 · logb625 = log1016 · loge10 is 

 
 (D) Number of naughts after decimal before a significant figure  (r) 9 

  comes in the number 

100
5

6

 
 
 

, is      (s) 10 

  (Given log102 = 0.3010 and log103 = 0.4771) 

  LrEHk-I         LrEHk-II 

 (A)   0.6 dk vk/kkj 27 ij izfr y?kqx.kd dk eku gSA    (p) 5 

 

 (B) vk/kkj 2 ij 2008 ds y?kqx.kd dk iw.kkZa'k gS  

 

 (C) lehdj.k loge2 · logb625 = log1016 · loge10 dks lUrq"V djus okys b  ds eku gS (q) 7 
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 (D) la[;k

100
5

6

 
 
 

 esa n'keyo ds ckn lkFkZd vad ls igys 'kwU;ksa dh la[;k gS (r) 9 

           (s) 10 

  (fn;k x;k gS log102 = 0.3010 rFkk log103 = 0.4771) 

 Ans.  (A)  r,  (B)  s,  (C)  p, (D)  q 

Sol. (A) Antilog27(0. 6 ) = x  0. 6  = log27x =  
2

3


   x = (27)2/3 = (33)2/3 = 9 

 (B) Since pwafd  210 < 2008 < 211   log2(2
10) < log22008 < log2(2

11) 

   10 < log22008 < 11 

  iw.kkZa'k 10 gSA 

 (C) loge2.logb625 = log1016.loge10  loge2.logb265 = loge16  logb625 = log216 = 4 

   625 = b4  

 (D) x = 

100 100 100

2

5 10 10

6 2 6 2 .3

     
      

     
 

  log10x = 10(1 – 2log2 – log3) = 100(1 – 2(0.3010) – 0.4771) = 100(–0.0791) = 7.91  

 

 
 
 Marked questions are recommended for Revision. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA  

* Marked Questions may have more than one correct option. 

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS -   

 

PART - I : ONLY ONE OPTION CORRECT TYPE  

Hkkx-I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 

 
1. Let A

1
, A

2
 and A

3
 be subsets  of a set X. Which one of  the following is correct ? 

 (A*)  A
1
  A

2
  A

3 
is the smallest subset of X containing elements of each of A

1
, A

2
 and A

3 

 
(B)  A

1
  A

2
  A

3
 is the smallest subset of X containing either A

1
 or A

2
  A

3
 but not both 

(C)  The smallest subset of X containing A
1
  A

2
 and A

3
 equals the smallest subset of X containing 

both A
1
 and A

2
  A

3
 only if A

2
 = A

3
 

 (D)  None of these 
           

 ekuk A
1
, A

2
 vkSj A

3
 leqPp; X ds mileqPp; gSaa A fuEu esa ls dkSulk lgh gS? 

 (A*)  A
1
  A

2
  A

3 
, leqPp; X dk lcls NksVk mileqPp; gS tks A

1
, A

2
 vkSj A

3 
izR;sd ds vo;oksa dks j[krk gSA 

 

(B)  A
1
  A

2
  A

3
, leqPp; X dk lcls NksVk mileqP;; gS tks ;k rks A

1
 ;k A

2
  A

3
 dks j[krk gS ijUrq nksuksa 

dks ughaA 

(C)  X dk lcls NksVk mileqPp; tks A
1
  A

2
 rFkk A

3
 rFkk X dk lcls NksVk mileqPp; gS tks  A

1
 vkSj A

2
  

A
3
 nksuksa dks j[krk gS] leku gksaxsa dsoy ;fn A

2
 = A

3
 

 (D)  buesa ls dksbZ ugha  

           

Sol. A
1
 A

2
  A

3
 is the smallest element containing subset of all we set A

1
, A

2
 and A

3  
 

Hindi. A
1
 A

2
  A

3
 lcls NksVk leqPp; gS tks A

1
, A

2
 vkSj A

3 
ds lHkh ds mileqPp; dks j[krk gSA

   
 

2. Let A, B, C be distinct subsets of a universal set U. For a subset X of U, let X
 
' denote the complement 

of X in U. 
 Consider the following sets : 

 1. (((A  B) C) B) = B  C 
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 2. (A
 
  B

 
)(A  B C) = (A (B  C)) 

 

 
Which of the above statements is/are correct ?     

 (A) 1 only   (B*) 2 only  (C) Both 1 and 2  (D) Neither 1 nor 2 

 ekuk fd lkoZfu"B leqPp; U ds fHkUu&fHkUu mileqPp; A, B, C gSA U ds mileqPp; X ds fy,] ekuk X
 
', U es X 

ds iwjd leqPp; dks O;Dr djrk gSA 

 ekuk fd fuEu leqPp; : 

 1. (((A  B) C) B) = B  C 

 2. (A
 
  B

 
)(A  B C) = (A (B  C)) 

 

 
fuEu es ls dkSuls dFku lgh gS ?       

 (A) dsoy 1  (B*) dsoy 2  (C) 1 vkSj 2 nksuksa  (D) u rks 1 vkSj u gh 2 

Sol. 1. (((A  B)  C) B)

  = (A  B)  C)  B 

  = (A  B)  B  C 

  = B  C  B  C 

 2. (A  B) (A B C)  

  = (A B) ((A B) C) 

  = ((A B) C) 

  = ((A B) C) 

  = (A (B C))


3. In an examination of a certain class, at least 70% of the students failed in Physics, at least 72% failed in 

Chemistry, at least 80% failed in Mathematics and at least 85% failed in English. How many at least 
must have failed in all the four subjects ?      

 (A) 9%    (B*) 7%    
 (C) 15%   (D) Cannot be determined due to insufficient data 

 ,d d{kk dh ijh{kk esa HkkSfrdh esa de ls de 70%  fo|kFkhZ Qsy gksrs gS] de ls de 72% fo|kFkhZ jlk;u esa Qsy 

gksrs gS] de ls de 80% fo|kFkhZ xf.kr esa Qsy gksrs gS vkSj de ls de 85% fo|kFkhZ vxzsath esa Qsy gksrs gS rc de 

ls de bu lHkh pkjks fo"k;ksa esa fdrus fo|kFkhZ Qsy gksrs gS?     

 (A) 9%    (B*) 7%    

 (C) 15%   (D) vi;kZIr vkdM+ksa ds vk/kkj ij Kkr ugha fd;k tk ldrk gSA 

 

Sol.  
 70 + 72 – t

1
 = 100 

 t
1
 = 42%  min. in P  C = 42%  

  
 t

2
 = 85% – 20% = 65%  min. M  E = 65% 

  
 t = 42 – 35 = 7% 

 min. in ((P  C)  (M  E)) = 7% 
 
4. Let X and Y be two sets. 

 Statement-1 X  (Y  X)' =  

Statement-2 If X  Y has m elements and X  Y has n elements then symmetric difference X  Y   
has m – n elements. 
(A*) Both the statements are true. 

(B) Statement- is true, but Statement- is false. 

(C) Statement- is false, but Statement- is true.    
(D) Both the statements are false. 
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 ekuk X vkSj Y nks leqPp; gSA 

 oDrO;-1 X  (Y  X)' =  

oDrO;-2 ;fn X  Y esa m vo;o gS rFkk X  Y esa n vo;o gS rc lefer vUrj X  Y  esa m – n vo;o gSA 

(A*) nksuks dFku lR; gSA 

(B) dFku- lR; gS, ijUrq dFku- vlR; gSA  

(C) dFku- vlR; gS, ijUrq dFku- lR; gSA 

 (D) nksuks dFku vlR; gSA 

Ans. (A) 

Sol. X  (Y  X)' = X  (Y'  X') = X  X'   Y' =  

  Statement – 1 true. 

 X Y = (X ~ Y)  (Y ~ X) = (X  Y) ~ (X  Y)   number of element in X  Y = m – n. 

  Statement-2 is true but does explain statement-1 

Hindi X  (Y  X)' = X  (Y'  X') = X  X'   Y' =    dFku– 1 lR; gSA. 

 X Y = (X ~ Y)  (Y ~ X) = (X  Y) ~ (X  Y) 

  X  Y esa vo;oksa dh la[;k = m – n. 

  dFku -2 lR; gS] ijUrq dFku-1 dh lgh O;k[;k ugha gSA 

 

5. If  
2

2

6x 5x 3

x 2x 6

 

 
 4, then the least and the highest values of 4x2 are:   

 (A) 36 & 81  (B) 9 & 81  (C*) 0 & 81  (D) 9 & 36 

 ;fn 
2

2

6x 5x 3

x 2x 6

 

 
   4 gks] rks 4x2 dk U;wure ,oa vf/kdre eku gS& 

 (A) 36 & 81  (B) 9 & 81  (C*) 0 & 81  (D) 9 & 36 

Sol.  
2

2

6x – 5x – 3

x – 2x 6
– 4  0 

2

2

2x 3x – 27

x – 2x 6




  0 

 denominator x2 – 2x + 6 > 0       x  R ( D 0)    

 then 2x2 + 3x – 27  0   (2x + 9) (x – 3)  0 

 – 
9

2
   x  3    0  x2 

81

4


 (4x2)
max

 = 4

2
9

–
2

 
 
 

 = 81   (4x2)
min

 = 4(0) = 0    

Hindi. 
2

2

6x – 5x – 3

x – 2x 6
– 4  0 

2

2

2x 3x – 27

x – 2x 6




  0 

 gj x2 – 2x + 6 > 0       x  R ( D 0)    

 rc 2x2 + 3x – 27  0   (2x + 9) (x – 3)  0 

 – 
9

2
   x  3    0  x2 

81

4


 (4x2)
 vf/kdre

 = 4

2
9

–
2

 
 
 

 = 81  (4x2)
 U;wure

  = 4(0) = 0     

6. Sum of all the real solutions of the inequality  
2 2

4 2

(x 2)( x 16)

(x 2)(x 9)

 

 
 0 is   

 vlfedk 
2 2

4 2

(x 2)( x 16)

(x 2)(x 9)

 

 
 0 ds lHkh okLrfod gyksa dk ;ksxQy gS&  

(A) 5  (B) 4  (C) 8   (D*) 0 

Sol.  x2 – 16  0 

  (x – 4) (x + 4)  0 

  x  (–, –4]  [4, )  ..........(1) 
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 Now   
2 2

4

(x 2)( x 16)

(x 2)(x 3)(x 3)

 

  
 0   

+ +–

–3 3  

  x  (–3, 3)   ...........(2) 

 By (1) and (2) x  {–4, 4} 

 (1)  (2) x  {–4, 4} 

 

7. If  logab = 2;  logbc = 2 and log3c = 3 + log3a then (a + b + c) equals 

 ;fn  logab = 2;  logbc = 2 rFkk log3c = 3 + log3a rc (a + b + c) cjkcj gS& 

 (A) 90   (B*) 93   (C) 102   (D) 243 

Sol. b = a2 , c = b2 ,  
c

a
= 33  c = 27a  b2 = 27a  a4 = 27a 

  a = 3, a > 0 
  c = 81, b = 9 

  a + b + c = 3 + 9 + 81 = 93 
 

8. Let      1 3 125 49x log 5 log 343 log 729  and y = 1331289 28
3log 11 log 17 log 784

25 , then value of  
y

x
is 

 ekuk       1 3 125 49x log 5 log 343 log 729 rFkk y = 1331289 28
3log 11 log 17 log 784

25 rc 
y

x
 dk eku gksxk& 

(A) 
3

5
    (B*) 

3

5
    (C) 

5

4
    (D) 

7

3
  

 

Sol.    3 2
3 6

3 5 7
x log 5 log (7 ) log (3 )   

 
3 6

x .
3 2

  log35 . log57 . log73 and vkSj y = 
   1/ 2 2

2 28 317 (11)
3log 11 log 17 log (28)

25  

 
17 28 11

3 1 2
. . (log 11).(log 17)(log 28)

2 2 3y 25  

 y = 5 

 x2 + y2 = (–3)2 + 52 = 34 
 
    

9. The expression: 

2 3

22

2 3 4 5

x 3x 2 x(x 1)
3x log 8

x 2 (x 1)(x x 1)

(x 1)(log 3)(log 4)(log 5)(log 2)

   
       


  reduces to 

 O;atd : 

2 3

22

2 3 4 5

x 3x 2 x(x 1)
3x log 8

x 2 (x 1)(x x 1)

(x 1)(log 3)(log 4)(log 5)(log 2)

   
       


   dks ljy djus ij izkIr gksrk gS 

 (A*) 
x 1

x 1




   (B) 

2

2

x 3x 2

(log 5)x 1

 


  (C) 

3x

x 1
  (D) x 

Sol.  2(x 1) 3x xlog 8

(x 1)(1)

  


= 

(x 2) 3x 3x

(x 1)

  


 = 

x 1

x 1




 

  

10. If a, b, c are positive real numbers such that 3log 7
a    = 27 ;   7log 11b = 49 and  11log 25c = 11 . The value 

of  
2 2 2

3 7 11(log 7) (log 11) (log 25)a b c  equals      

 ;fn a, b, c /kukRed okLrfod la[;k,sa bl izdkj gS fd  3log 7
a    = 27 ;   7log 11b = 49 rFkk  11log 25c = 11  

 
2 2 2

3 7 11(log 7) (log 11) (log 25)a b c   dk eku cjkcj gS 
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 (A) 489   (B*) 469   (C) 464    (D) 400  

Sol.    
2

3
3 3

log 7log 7 log 7
a a  = 3log 7

27  = 3log 7
27  = 73 = 343 

    
2

7
7 7

log 11log 11 log 11b b  = 7 7log 11 log 4949 11  = 121 

     
2

11
11 11

log 25log 25 log 25c c =   11log 25

11  =  11log 1125 = 5 

 hence the sum is vr% ;ksxQy 343 + 121 + 5 = 469 gSA 

 

11. Consider the statement :  x ( – x) < y ( – y) for all x, y with 0 < x < y < 1.  The statement is true 

 (A*)  if and only if  2      

 (B)   if and only if  2 

 (C)  if and only if  –1     (D)  for no values of   

 ekuk fd dFku :  x ( – x) < y ( – y) lHkh x vkSj y ds fy, 0 < x < y < 1 dFku lgh gS 

 (A*) ;fn vkSj dsoy ;fn  2    (B)  ;fn vkSj dsoy ;fn  2 

 (C)  ;fn vkSj dsoy ;fn  –1    (D)   ds fdlh eku ds fy, ughaA 

Sol. For 0 < x < y < 1 f(x) = x ( – x)  = –x2 + x 

 f(x) < f(1) 

 so f(x) should be increasing in (0, 1) and one root is 0 so vertex should be  1 

   
2




  1,  2  

 0 < x < y < 1 ds fy, f(x) = x ( – x)  = –x2 + x 

 f(x) < f(1) 

 blfy, f(x) vUrjky (0, 1) es o/kZeku gksuk pkfg, vkSj ,d ewy 0 gS blfy, 'kh"kZ  1 gksuk pkfg,A 

   
2




 1,  2 

 

12. The set of values of x satisfying simultaneously the inequalities

0.3 2

(x 8) (2 x)

10
log (log 5 1)

7

 

 
 

 

  0 and  

 2x  3  31 > 0 is :   
 (A*) a unit set     (B) an empty set  
 (C) an infinite set    (D) a set consisting of exactly two elements. 

 vlfedkvksa 

0.3 2

(x 8) (2 x)

10
log (log 5 1)

7

 

 
 

 

   0  vkSj  2x  3  31 > 0  dks ,d lkFk larq"V djus okys 'x' ds ekuksa dk 

leqPp; gSa& 

 (A),dy leqPp;     (B) fjDr leqPp;  

 (C) ,d vuUr leqPp;    (D) ,d ,slk leqPp; ftlesa Bhd 2 vo;o gSA 

Sol.  

0.3 2

(x 8)(2 x)

10
log (log 5 1)

7

 

 
 

 

 0 

 For (x 8)(2 x)   to be defined 

 (i) (x – 8) (2 – x)  0 

  (x – 2) (x – 8)  0  2  x  8 

 Now Let say y = log
0.3

10

7
 (log

2
5 – log

2
2) = log

0.3

10

7
  (log

2
5/2) 
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 Let y < 0 (assume)  then log
0.3

10

7
  (log

2 
5/2) < 0 

   
10

7
log

2
 5/2 > 1   log

2
 5/2 >

7

10
   

5

2
 > 2(7/10) which is true 

 So y < 0  
 so denominator is – ve and numerator is +ve, so inequality is not satisfied, 

  thus  (x 8)(2 x)  = 0 

  x = 2, 8   .....(i) 
 Now 2x – 3 > 31   

  (x – 3) > log
2
 31  x > 3 + log

2
24.9 (approx) 

  x > 7.9    x = 8 

Hindi.   

0.3 2

(x 8)(2 x)

10
log (log 5 1)

7

 

 
 

 

 0 

 (x 8)(2 x)   dks ifjHkkf"kr gksus ds fy;s &  

(i) (x – 8) (2 – x)  0 

  (x – 2) (x – 8)  0  2  x  8 

 ekuk Let say y = log
0.3

10

7
 (log

2
5 – log

2
2) = log

0.3

10

7
  (log

2
5/2) 

 ekuk y < 0 (assume)  then log
0.3

10

7
  (log

2 
5/2) < 0 

   
10

7
log

2
 5/2 > 1   log

2
 5/2 >

7

10
   

5

2
 > 2(7/10) tksfd lR; gSA vr% y < 0  

 vr% gj rks _.kkRed gksxk ,oa va'k /kukRed gksxk vr% vlfedk larq"V ugha gksxhA 

  vr%  (x 8)(2 x)  = 0 

  x = 2, 8   .....(i) 

 ysfdu 2x – 3 > 31   

  (x – 3) > log
2
 31  x > 3 + log

2
24.9 (yxHkx) 

  x > 7.9    x = 8 
 
 

13. The solution set of the inequality 
x x

2

(3 4 ) · n(x 2)

x 3x 4

 

 
   0 is     

 vlfedk 
x x

2

(3 4 ) · n(x 2)

x 3x 4

 

 
   0 ds gyksa dk leqPp; gS &  

 (A) (–, 0]  (4, ) (B) (–2, 0]  (4, )  (C) (–1, 0]  (4, ) (D*) (–2, –1)  (– 1, 0]  (4, ) 

Sol.  

x
x 3

4 1 n (x 2)
4

0
(x 4) (x 1)

  
      


 

    

 
 

14. If 2
4 3 2log {log {log (x 2x a)}}  is defined xR, then the set of values of 'a' is  

 ;fn 
2

4 3 2log {log {log (x 2x a)}}  ,  xR ds fy, ifjHkkf"kr gS rc 'a' ds ekuksa dk leqPp; gS 

 (A*) [9, )  (B) [10, )  (C) [15, )  (D) [2, ) 

Sol. 2
4 3 2log {log {log (x 2x a)}}   
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 for defined ifjHkkf"kr gksus ds fy, log4log3log2(x2 – 2x + a)  0 

  log3log2(x2 – 2x + a)  1  log2(x2 – 2x + a)  3   

  x2 – 2x + a  8   x2 – 2x + (a – 8)  0   D  0 

  4 – 4(a – 8)  0   1 – a + 8  0  a  9  
 
15. If  log

(2x + 3) 
(6x2 + 23x + 21)  = 4 – log

(3x + 7) 
(4x2 + 12x + 9) then value of x is equal to   

 ;fn  log
(2x + 3) 

(6x2 + 23x + 21)  = 4 – log
(3x + 7) 

(4x2 + 12x + 9) gks] rks x  dk eku cjkcj gksxk& 

(A)  
4

3
  (B) –

4

3
  (C*) –

4

1
  (D) 

2

3
  

Sol. domain x > – 
3

2
    

 log
2x + 3

(6x2 + 23x + 21) = 4 – log
(3x + 7)

(4x2 + 12x + 9) 

 log
(2x + 3)

(2x + 3) (3x + 7) = 4 – log
3x + 7

(2x + 3)2 

 1 + log
2x + 3

(3x + 7) = 4 – 2 log
3x + 7

(2x + 3) 

 ekuk log
2x + 3

(3x + 7) = y 

  y +  
2

y
– 3 = 0  y = 1  or y = 2   x = – 2, , 

1

4


– 4 

  x  –2, – 4 so x = – 
1

4
  

Hindi. izkUr x > – 
3

2
    

 log
2x + 3

(6x2 + 23x + 21) = 4 – log
(3x + 7)

(4x2 + 12x + 9) 

 log
(2x + 3)

(2x + 3) (3x + 7) = 4 – log
3x + 7

(2x + 3)2 

 1 + log
2x + 3

(3x + 7) = 4 – 2 log
3x + 7

(2x + 3) 

 ekuk log
2x + 3

(3x + 7) = y 

  y +  
2

y
– 3 = 0  y = 1  or y = 2   x = – 2, , 

1

4


– 4 

  x  –2, – 4 blfy, x = – 
1

4
  

 

PART-II: NUMERICAL VALUE QUESTIONS 

Hkkx-II : la[;kRed iz'u (NUMERICAL VALUE QUESTIONS) 

 

INSTRUCTION : 
 

 The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit. 

 If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal 

placed. 

 

funsZ'k : 
 

 bl [k.M esa izR;sd iz'u dk mÙkj la[;kRed eku ds :i esa gS ftlesa nks iw.kk±d vad rFkk nks vad n'keyo ds ckn esa gSA 

 ;fn la[;kRed eku esa nks ls vf/kd n’'keyo LFkku gS] rks la[;kRed eku dks n'keyo ds nks LFkkuksa rd VªadsV@jkmaM 

vkWQ (truncate/round-off) djsaA 
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1. Let U be set with number of elements in it is 2009 and A, B are subsets of U with n (A  B) = 280. If 

n(A B) = 3

1x  + 3

2x   = 3

1y   + 3

2y  for some positive integers x
1
 < y

1
 < y2 < x2

,
  then find value of  

2 2

1 1

x y

x y




 

 ekuk vo;oksa dh la[;k dk leqPp; U gS ftlesa 2009 vo;o gS rFkk A vkSj B, U ds mileqPp; gS ftlesa  

n (A  B) = 280. ;fn n(A B) = 3

1x  + 3

2x   = 3

1y   + 3

2y  fdlh /kukRed iw.kkZad x
1
 < y

1
 < y2 < x2 ds fy, rc  

2 2

1 1

x y

x y




 dk eku Kkr dhft,A 

Ans. 02.20 
  

Sol. n(A  B) = 280  

 Now vc n(A'  B') = n(A  B)' = 2009 – n(A B) = 2009 – 280 = 1729 = 123 + 13 = 103 + 93 

  
2. Let U be set with number of elements in it is 2009. A is a subset of U with n (A) = 1681 and out of these 

1681 elements, exactly 1075 elements belong to a subset B of U. If n (A – B) = m2 + p
1
 p

2
 p

3
 for some 

positive integer m and distinct primes p1 < p2 < p3 then for least m find 1 3

2

p p

p
  

 ekuk vo;oksa dh la[;k dk leqPp; U gS ftlesa 2009 vo;o gSA A, U dk mileqPp; gS ftlesa n (A) = 1681 rFkk 

1681 vo;o esa ls Bhd 1075 vo;o dks U dk mileqPp; B j[krk gSA n (A – B) = m2 + p
1
 p

2
 p

3
 fdlh /kukRed 

iw.kkZd m rFkk vHkkT; la[;k p1 < p2 < p3 fHkUu&fHkUu vHkkT; la[;k,a rCk U;wure m ds fy, 1 3

2

p p

p
 Kkr dhft,A 

Ans. 12.28 or 12.29 
Sol. n(A – B) = 1681 – 1075 = 606 = 4 + 2 × 301 = 4 + 2 × 7 × 43 = (2) 2 + 2 × 7 × 43 
 

3. Let A = {(x, y) : x  R, y  R, x3 + y3  = 1], B = {(x, y) : x  R, y  R, x – y = 1}  

 and C = {(x, y) : x  R, y  R, x + y = 1}. If A  B contains 'p' elements and A C contains 'q' elements 
then find (q – p).    

Ans. 01.00 
 

 ekuk A = {(x, y) : x  R, y  R, x3 + y3  = 1], B = {(x, y) : x  R, y  R, x – y = 1}  

 vkSj C = {(x, y) : x  R, y  R, x + y = 1} ;fn A  B, 'p' vo;o j[krk gS vkSj A C, 'q' vo;o j[krk gSA rc (q 

– p) Kkr dhft,A   

Sol. For A B 

 x3 + (x–1)3 = 1  x3 + x3 – 3x2 + 3x – 1 = 1      2x3 – 3x2 + 3x – 2 = 0 (x–1)(2x2 – x + 2) = 0 

    x = 1  y = 0   (x, y) = (1, 0) 

For A C   

  x3 + (1 – x)3 = 1  x3 + 1 – 3x + 3x2 – x3 = 1   x2 – x = 0 x = 0, 1 (x, y) = (0, 1) (1, 0) 
 
4. In a class of 42 students, the number of students studying different subjects are 23 in Mathematics, 24 

in Physics, 19 in Chemistry, 12 in Mathematics and Physics 9 in Mathematics and Chemistry, 7 in 
Physics and Chemistry and 4 in all the three subjects. Then find number of students who have taken 
exactly one subject. 

Ans. 22.00 

 fdlh d{kk ds 42 Nk=kksa esa ls fHkUu&fHkUu fo"k;ksa es ls 23 Nk=k xf.kr] 24 HkkSfrdh] 19 jlk;u] 12 xf.kr vkSj HkkSfrdh] 

9 xf.kr vkSj jlk;u] 7 HkkSfrdh vkSj jlk;u rFkk 4 lHkh rhuksa fo"k; i<+rs gSa] rks Bhd ,d fo"k; i<+us okys Nk=kksa dh 

la[;k gS&  

Sol. n(M) = 23, n(P) = 24, n(C) = 19 

 n(M  P) = 12, n(M  C) = 9, n(P C) = 7 

 n(M  P  C) = 4 

 n (M  P  C) = n[M  (P  C)] = n(M) – n(M (P  C)) = n(M) – n[(M  P)  (M  C)] 

 = n(M) – n(M  P) – n(M C) + n(M  P  C) = 23 – 12 – 9 + 4 = 27 – 21 = 6 

 n(P   M  C) = n[P  (M  C)] 

mailto:contact@resonance.ac.in


 
Fundamentals of Mathematics-I  

 

 

Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-39 

Toll Free : 1800 200 2244 | 1800 258 5555  | CIN: U80302RJ2007PLC024029 
  

 

 = n(P) – n[P  (M  C) = n(P) – n [P M) (P C)]  = n(P) – n(P M) – n(P  C) + n(P  M  C)  
 = 24 – 12 – 7 + 4 = 9 

 n(C  M  P) = n(C) – n(C  P) – n(C  M) + n(C P M) 
 = 19 – 7 – 9 + 4 = 23 – 16 = 7 
Hindi. n(M) = 23, n(P) = 24, n(C) = 19 

 n(M  P) = 12, n(M  C) = 9, n(P C) = 7 

 n(M  P  C) = 4 

 n (M  P  C) = n[M  (P  C)] 

 = n(M) – n(M (P  C)) 

 = n(M) – n[(M  P)  (M  C)] 

 = n(M) – n(M  P) – n(M C) + n(M  P  C) 
 = 23 – 12 – 9 + 4 = 27 – 21 = 6 

 n(P   M  C) = n[P  (M  C)] 

 = n(P) – n[P  (M  C) = n(P) – n [P M) (P C)]

 = n(P) – n(P M) – n(P  C) + n(P  M  C)  
 = 24 – 12 – 7 + 4 = 9 

 n(C  M  P) = n(C) – n(C  P) – n(C  M) + n(C P M) 
 = 19 – 7 – 9 + 4 = 23 – 16 = 7   
 
 

5. If  c(a – b) = a(b – c) then find the value of  
log(a c) log(a 2b c)

log(a c)

   


  

 (Assume all terms are defined) 

 ;fn c(a – b) = a(b – c) rc 
log(a c) log(a 2b c)

log(a c)

   


 dk eku Kkr dhft,A 

 (ekukfd lHkh in ifjHkkf"kr gSA) 

Ans. 02.00 
 

Sol. c(a – b) = a(b – c)  ac – bc = ab – ac  2ac = ab + bc 

  
2ac

b
 = a + c  

2ac
b

a c



  

 Now vc 
log(a c) log(a c 2b)

log(a c)

   


 =  

4ac
log(a c) log a c

a c

log(a c)

 
    

 


  

 =  
log(a c) 2log(a c) log(a c)

log(a c)

    


= 2 

 

6. If log
b
 a. log

c
 a + log

a
 b. log

c
 b + log

a
 c. log

b
 c = 3 (

 
where a, b, c are different positive real numbers  1), 

then find the value of a
 
b

 
c.    

 ;fn log
b
 a. log

c
 a + log

a
 b. log

c
 b + log

a
 c. log

b
 c = 3 (

 
tgka a, b, c fHkUu&fHkUu /kukRed okLrfod la[;k,a  1 gS), 

gks] rks a
 
b

 
c dk eku Kkr dhft,A        

Ans. 01.00 

Sol. blog a . clog a + alog b . clog b  + alog c . blog c  = 3 

    
2(loga)

logb.logc
+ 

2(logb)

loga.logc
 +  

2(logc)

loga.logb
= 3  

   (log a)3 + (log b)3 + (log c)3 = 3 log a.log b.log c 

   log a + log b + log c = 0 (  a, b, c are distinct)  (  a, b, c rhuksa fHké&fHké gSA) 

   log abc = 0   abc = 1 
 
7. If 4A + 9B = 10C, where A = log

16
4, B = log

3
9 & C = log

x
83, then find x.  

 ;fn 4A + 9B = 10C, tgka A = log
16

4, B = log
3
9 & C = log

x
83 gks] rks x dk eku Kkr dhft,A 

Ans. 10.00  
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Sol. A = log
16

4 = 
1

2
  

 B = log
3
9 = 2 

  21/ 24 9  = xlog 8310   83 = xlog 1083   x = 10 

8. Let a, b, c, d are positive integers such that  logab =  
3

2
and logcd = 

5

4
. If  (a – c) = 9, find  

the value of 
b d

a c




. 

 ekuk fd a, b, c, d /kukRed iw.kkZad bl izdkj gS fd  logab = 
3

2
 rFkk logcd = 

5

4
;fn (a – c) = 9 gks rc 

b d

a c




dk 

eku Kkr dhft,A      

Ans.   03.82 or 03.83 

Sol. b2 = a3 = k  b = k1/2, a = k1/3  and vkSj d4 = c5 =   c = 1/5, d = 1/4 

 Now vc a – c = 9  k1/3 – 1/5 = 9 

 Let ekuk k1/3 = 25,    1/5 = 16  k = 253 = 56 and vkSj  = 165 = 220  

  b = (56)1/2 = 125, d = (220)1/4 = 32 

 Now vc a – c = 9  k1/3 – 1/5 = 9 

 let ekuk k1/3 = 25, 1/5 = 16 

  b = (56)1/2 = 125, d = (220)1/4 = 32 

 Now vc b – d = 125 – 32 = 93 

 
41

157

ca

db





 = 03.829 

 
 

9. Find the positive number, x , which satisfies the equation  log
10 

(2x²  21 x + 50) = 2  

 /kukRed la[;k x dk eku Kkr dhft, tks lehdj.k log
10 

(2x²  21 x + 50) = 2 dks larq"V djrk gSA     

Ans. 12.50   

Sol. log10 (2x²  21 x + 50) = 2 

  (i)  2x2 –21x + 50 = 100     

    2x2 –21x – 50 = 0   x  = – 2, 
25

2
 

 

10. Find the value of x satisfying the equation 1 1 1

2 2 2

log (x 1) log (x 1) log (7 x) 1        

 lehdj.k 1 1 1

2 2 2

log (x 1) log (x 1) log (7 x) 1       dks lUrq"V djus okys x ds eku Kkr dhft,A  

Ans. 03.00 

Sol. Domain izkUr x – 1 > 0 and vkSj x + 1 > 0 and vkSj y – x > 0 

    x > 1  x > – 1  x < 7 

   x  (1, 7) .........(i) 

  – log2 (x – 1) – log2 (x + 1) = 1 + 1

22

log (7 x)


  

  – log2 (x
2 – 1) + log2 (7 – x)2 = 1   ;  log2  

2

2

(7 x)

x 1




= 1  

2

2

(7 x)

x 1




 = 2 

   x2 + 14x – 51 = 0   ; (x + 17) (x – 3) = 0 

  x = 3 or ;k x = – 17 (rejected vLohdk;Z)  ; x = 3 

 
 

11. Find sum of roots of equation log 2
10

 x + log
10

x2 = log 2
10

 2  1 

 lehd.k log 2
10

 x + log
10

x2 = log 2
10

 2  1 ds ewyksa dk ;ksx Kkr dhft,A 

Ans. 00.25 
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Sol. log 2
10 x + log

10
x2 = log 2

10 2  1   ; log 2
10

 x + 2 log
10

x + 1 = log 2
10 2 

  (log
10 

x + 1)2 = log
10

2 2  

  log
10

x + 1 = ± log
10

 2   ; x = 
1

20
 and (vkSj) 

1

5
 

 
 
 

12. If the product of all solutions of the equation 
 

  xlog (2010)2009 x
2009

2010
   can be expressed in the lowest 

form as  
m

n
then the value of (m – n) is   

 ;fn lehdj.k  
 

  xl o g ( 2 0 1 0 )2 0 0 9 x
2009

2010
  ds okLrfod gyksa ds xq.kuQy dks 

m

n
 ds ljyre :i esa fy[k ldrs 

gS rc (m – n) dk eku gS 

Ans   01.00 

Sol. xlog (2010)2009
x (2009)

2010
  

  Taking log both sides w.r.t. x   x ds lkis{k nksuksa rjQ log ysus ij 

 logx2009 + 1 – logx2010 = logx2010.logx2009     
2

n2009 n2010 n2009 n2010
1

nx nx ( nx)
     

   22009
n . nx ( nx) n2009 n2010

2010

 
  

 
 

 Let ekuk nx = t, t2 + n 
2009

2010

 
 
 

x – n2009 n2010 = 0 

 sum of roots ewyksa dk ;ksx = –n 
2009

2010

 
 
 

  nx1 + nx2 = –n 
2009

2010

 
 
 

 = n 
2010

2009

 
 
 

 

  x1x2 = 
2010

2009
 

 m = 2010, n = 2009  m – n = 1 
 

13. If the complete solution set of the inequality (log
10 

x)2  log
10 

x + 2 is (0, a]  [100, ) then find the value 

of a. 

 ;fn vlfedk (log
10 

x)2  log
10 

x + 2 ds lEiw.kZ gy leqPp; (0, a]  [100, ) gS] rc a dk eku Kkr dhft;sA 

Ans. 00.01 

Sol. (logx)2 – logx – 2 0  
  x > 0    ....(i) 

  (log x – 2) (log x +1) 0 

  log x  – 1 or ;k log x  2  

  x   
1

10
 or ;k x  100  ....(ii) 

  (i) (ii)  ls   x  
1

0, 100,
10

 
  

 
. 

 

14. The complete solution set of the inequality 
1 1

34
1
2

4log log ( )x
x

x



 , is (–a, ), then determine ‘a’. 

 vlfedk 
1 1

34
1
2

4log log ( )x
x

x



  dk lEiw.kZ gy leqPp; (–a, ) gS] rks ‘a’ dk eku Kkr dhft,A  

Ans.   01.00 
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Sol. 
x 1

x 2




  x  (–, –2)  (–1, )  

 and vkSj x + 3 > 0  x > –3 

 If ;fn log
4

x 1

x 2

 
 

 
 > log

4
(x + 3) 

  
x 1

x 2




 > x – 3    

  
 

x 1 x 3 x 2

x 1

   


 > 0 

  
2x 1 x 5x 6

x 1

   


 > 0    

2x 4x 5

x 1

 


< 0 

  x > –1  

 ans. (–1, )  –a  = – 1   a = –1 

 If ;fn log
4
 

x 1

x 2

 
 

 
< log

4
(x + 3) 

  
x 1

x 2




< x + 3 then solution is (–3, –1)   

x 1

x 2




< x + 3 rc gy (–3, –1) gSA 

 

15. If complete solution set of inequality log
1/2

 (x + 5)2 > log
1/2

 (3x – 1)2 is (–,p)  (q,r)  (s,) then find 
2 2 2

2

p q r

s

 
  

 ;fn vlfedk log
1/2

 (x + 5)2 > log
1/2

 (3x – 1)2 dk iw.kZ gy leqPp; (–,p)  (q,r)  (s,)  gks rks 
2 2 2

2

p q r

s

 
 

dk eku Kkr dhft, & 

Ans. 05.66 or 05.67 

Sol. log1/2(x + 5)2 > log1/2 (3x – 1)2  

 (x + 5)2 > 0  x R – {– 5}  ........(i) 

 (3x – 1)2 > 0  x R –  
1

3

 
 
 

  ........(ii) 

 (x + 5)2 < (3x – 1)2  

  8x2 – 16 x – 24 > 0 

  x2 – 2x – 3 > 0 

  (x – 3) (x + 1) > 0 

  x(–, – 1)  (3, )     ........(iii) 

 (i) (ii) (iii)  gives ls  

 (–, –5) (–5, –1) (3, )  
 p = – 5, q = –5 , r = – 1, s = 3 
 
   

PART - III : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 

Hkkx - III:,d ;k ,d ls vf/kd lgh fodYi çdkj (ONE OR MORE THAN ONE OPTIONS CORRECT TYPE) 
 

1. Let a > 2, a  N be a constant. If there are just 18 positive integers satisfying the inequality 

 (x – a)(x – 2a)(x – a2) < 0 then which of the option(s) is/are correct?  

 (A) 'a' is composite    (B*) 'a' is odd 

 (C) 'a' is greater than 8    (D*) 'a' lies in the interval (3, 11) 

 ekuk fd a > 2, a  N vpj gSA ;fn dsoy 18 /kukRed iw.kkZad vlfedk (x – a)(x – 2a)(x – a2) < 0 dks lUrq"V 

djrs gS rc fuEu esa ls dkSulk fodYi lgh gS ? 

 (A) 'a' la;qDr gSA (B*) 'a' fo"ke gSA (C) 'a', 8 ls cM+k gSA (D*) 'a' vUrjky (3, 11) esa fLFkr gSA 

Sol.  
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 so blfy, a – 1 + a2 – 2a – 1 = 18 

   a = 5, –4  a = 5  
 

2. Let N = 3

15

log 135

log 3
– 3

405

log 5

log 3
. Then N is : 

 (A*) a natural number (B*) a prime number  (C*) a rational number   (D*) an integer 

 ekuk N = 3

15

log 135

log 3
– 3

405

log 5

log 3
 gks] rks N gS &  

 (A) ,d izkd`r la[;k (B) ,d vHkkT; la[;k (C) ,d ifjes; la[;k (D) ,d iw.kk±d la[;k  

Sol. N =  3

15

log 135

log 3
– 3

405

log 5

log 3
 =   3 3log 27 log 5 –  3log 15  log3 5.log3 405 

 =   33 log 5  31 log 5 – log35 log3(81 × 5) = (3 + log3 5) (1 + log3 5) – log3 5(4 + log3 5) = 3 

 

3. Values of x satisfying the equation log
5

2 x + log
5x

5

x

 
 
 

 
 = 1 are  

 lehdj.k  log
5

2 x + log
5x

5

x

 
 
 

 
 = 1 dks larq"V djus okys x  ds eku gS&   

 (A*) 1   (B*) 5   (C*) 
1

25
  (D) 3 

Sol. (log
5
x)2 + log

5x
 

5

x
 = 1   (log

5
x)2 + log

5x
5 – log

5x
x = 1 

  (log
5 
x)2 +  5

5 5

log 5

log 5 log x
–  5

5 5

log x

log 5 log x
= 1 

  (log
5
x)2 +  

5

1

1 log x
–  5

5

log x

1 log x
= 1 

 Let   log
5
x = t  

  t2 +  
1

1 t
–  

t

1 t
= 1  

2t (1 t) 1 t

1 t

  


 = 1  t3 + t2 + 1 – t = 1 + t 

  t3 + t2 – 2t = 0  ; t(t2 + t – 2) = 0   ; t(t – 1) (t + 2) = 0  
  t = 0, 1, – 2 

  log
5
x = 0, 1, –2   x = 1, 5, 

1

25
 

Hindi.  (log
5
x)2 + log

5x
 

5

x
 = 1   (log

5
x)2 + log

5x
5 – log

5x
x = 1 

  (log
5 
x)2 +  5

5 5

log 5

log 5 log x
–  5

5 5

log x

log 5 log x
= 1 

  (log
5
x)2 +  

5

1

1 log x
–  5

5

log x

1 log x
= 1 

 ekuk log
5
x = t  

  t2 +  
1

1 t
–  

t

1 t
= 1  

2t (1 t) 1 t

1 t

  


 = 1  t3 + t2 + 1 – t = 1 + t 

  t3 + t2 – 2t = 0  ; t(t2 + t – 2) = 0   ; t(t – 1) (t + 2) = 0  
  t = 0, 1, – 2 

  log
5
x = 0, 1, –2   x = 1, 5, 

1

25
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4. The equation 2x
log 16 + log

2x
64 = 3 has : 

 (A*) one irrational solution   (B*) no prime solution 
 (C*) two real solutions    (D*) one integral solution 

 lehdj.k 2x
log 16 + log

2x
64 = 3 ds fy;s & 

 (A) ,d vifjes; gy fo|eku gSaA   (B) dksbZ vHkkT; gy fo|eku ughaA 

 (C) nks okLrfod gy fo|eku gSaA   (D) ,d iw.kk±d gy fo|eku gSaA 

 

Sol.  2x
log 16 + log2x 64 = 3    4 2x

log 2   + 6 log2x 2 = 3 

 
2

2

4

log x
 +  

2

6

log 2x
= 3     

2

2

log x
+ 

2

6

1 log x
= 3 

 but ysfdu   log2 x = t     

  
2

t
 +  

6

1 t
= 3    2 + 2t + 6t = 3t + 3t2 

  3t2 – 5t – 2 = 0     3t2 – 5t – 2 = 0  

  (3t + 1)(t – 2) = 0 

  t = – 
1

3
 ,   t = 2  

  log2 x = – 
1

3
    log2 x = 2 

  x = 2–1/3    x = 4 

     = 
1/ 3

1

2
. 

 

5. The equation 

2
3 3

9
(log x) log x 5

2x

 
  

  = 3 3  has 

 (A*) exactly three real solution   (B*) at least one real solution 
 (C*) exactly one irrational solution  (D*) complex roots. 

 lehdj.k 

2
3 3

9
(log x) log x 5

2x

 
  

  = 3 3  ds fy;s & 

 (A) Bhd rhu okLrfod gy fo|eku gSA  (B) de ls de ,d okLrfod gy fo|eku gSA 

 (C) Bhd ,d vifjes; gy fo|eku gSA  (D) lfEeJ ewy fo|eku gSA 

Sol.  
 

2

3 3

9
log x log x 5

2x

 
  

  = 3 3      
3

3log x – 
9

2
  log3 x + 5 = logx 3 3  

    
2

3log x – 
9

2
log3 x + 5 =  

3

2
logx 3 

 Let  ekuk log3 x = t   t2 –  
9

2
t + 5 = 

3

2t
  2t3 – 9t2 + 10t – 3 = 0 

 t = 1 satisfies it  t = 1 bls larq"V djrk gSA 

 vr% 2t3 – 9t2 + 10t – 3 = 2t2(t – 1) – 7t(t – 1) + 3(t – 1)  = (t – 1)  22t 7t 3   = (t – 1) (2t – 1) (t – 3) 

  t = 1     t = 
1

2
   t = 3 

  log3 x = 1   log3 x = 
1

2
   log3 x = 3  

  x = 3     x = 31/2    x = 27. 
   

6. The solution set of the system of equations log
3
x + log

3
y = 2 + log

3
2 and  log

27
(x + y) = 

2

3
  is : 

 lehdj.k fudk; log
3
x + log

3
y = 2 + log

3
2 ,oa log

27
(x + y) =  

2

3
ds gyksa dk leqPp; gS& 
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 (A*) {6, 3}   (B*) {3, 6}  (C) {6, 12}  (D) {12, 6} 

Sol.  log3 x + log3 y = 2 + log3 2,  log27(x + y) = 
2

3
 

  log3 xy = log3 9 + log3 2,  x + y = (27)2/3 

  xy = 18 ,    x + y = 9  

   x = 6 or x = 3 
  y = 3, y = 6  

 as x > 0, y > 0.    (tSlkfd x > 0 ,oa y > 0) 

 

7. Consider the quadratic equation,  (log108)x2 – (log105)x = 2(log210)–1 – x. Which of the following 

quantities are irrational. 
 (A) sum of the roots    (B) product of the roots 
 (C*) sum of the coefficients   (D*) discriminant 

 ekuk fd f}?kkr lehdj.k  (log108)x2 – (log105)x = 2(log210)–1 – x gSA fuEu esa ls dkSulk vifjes; gSA 

 (A) ewyksa dk ;ksx     (B) ewyksa dk xq.kuQy 

 (C*) xq.kkdksa dk ;ksx    (D*) foospd 

Sol. (log108)x2 – (log105)x + x – 2log102 = 0 

 (A) sum of roots ewyksa dk ;ksxQy = 
10

10

10 10

10
log

(1 log 5) 5

log 8 log 8

 
     

   =  10

10

log 2 1

3log 2 3

 
 rational ifjes; 

 (B) Product of roots ewyksa dk xq.ku = 10

10

2log 2 2

log 8 3

 
  

 (C) sum of cofficient xq.kkdksa dk ;ksxQy = log108 – log105 + 1 – log104 = log10 
8 10

5 4

 
 

 
   

  = log104 = irrational ifjes; 

 (D) Dirscriminant foospd = (log102)2 – 4log108(–2log102) = (log102)2 + 24(log102)2  

  = 25(log102)2 = (5log102)2  

  irrational vifjes;. 

 
8. If  loga x = b for permissible values of a and x then identify the statement(s) which can be correct? 

 (A*) If a and b are two irrational numbers then x can be rational.   
 (B*) If a rational and b irrational then x can be rational.  
 (C*) If a irrational and b rational then x can be rational. 
 (D*) If a rational and b rational then x can be rational. 

 ;fn  loga x = b, a vkSj x ds Lohdk;Z ekuksa ds fy, gS] rc fuEu esa ls dkSulk dFku lgh gks ldrk gS 

 (A*) ;fn a rFkk b nks vifjes; la[;k,a rc x ifjes; gks ldrk gSA 

 (B*) ;fn a ifjes; rFkk b vifjes; rc x ifjes; gks ldrk gSA 

 (C*) ;fn a vifjes; gS] b ifjes; gS rc x ifjes; gks ldrk gSA 

 (D*) ;fn a ifjes; vkSj b ifjes; gS rc x ifjes; gks ldrk gSA 

Sol. x = ab  
 (D) If a is rational & b is rational  then x may be rational  

  (;fn a ifjes; gS vkSj b ifjes; gS rc x ifjes; gks ldrk gS) 

  e.g. = 22 

 (C) 4( 2)  

 (B) 2log 3(2)  

 (A) 2log 9( 2)  
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9. Which of the following statements are true 

 fuEufyf[kr esa ls dkSuls dFku lR; gSa & 

 (A) log
2 
3 < log

12
 10    (B*) log

6 
5 < log

7
 8  

 (C*) log
3
26 < log

2
9    (D) log

16
15 > log

10
11 > log

7
6  

Sol. log
2
3 > 1,  log

12
10 < 1   log

2
3 > log

12
10 

 log
6
5 < 1,  log

7
8 > 1   log

6
5 < log

7
8  

 log
3
26 < 3, log

2
9 > 3   log

3
26 < log

2
9  

 log
16

15 < 1, log
10

11 > 1    log
16

15 < log
10

11 

 

10. If 
1

2
  log

0.1
 x  2,  then        

 (A*) maximum value of x is 
1

10
  (B*) x lies between

1

100
  and 

1

10
 

 (C) minimum value of x is 
1

10
   (D*) minimum value of x is  

1

100
 

 ;fn  
1

2
 log

0.1
 x  2 gks] rks 

 (A) x dk vf/kdre eku 
1

10
gSA   (B) x dk eku 

1

100
 vkSj  

1

10
ds chp esa gSA 

 (C) x dk U;wure eku  
1

10
 gSA   (D) x dk U;wure eku 

1

100
  gSA 

Sol.  
1

2
 log1/10 x  2 

1 1
x

100 10
   

 

PART - IV : COMPREHENSION 
 

Hkkx - IV : vuqPNsn (COMPREHENSION) 

 
Comprehension # 1 (1 to 3)   

vuqPNsn # 1 (1 to 3) 

 In a group of 1000 people, there are 750 people, who can speak Hindi and 400 people, who can speak 
Bengali.  

 1000 O;fDr;ksa ds lewg esa ls 750 O;fDr fgUnh vkSj 400 O;fDr caxkyh cksy ldrs gSaA 

 
1. Number of people who can speak Hindi only is  

 dsoy fgUnh cksyus okys O;fDr;ksa dh la[;k gS& 

 (A) 300   (B) 400   (C) 500   (D*) 600 
 
2. Number of people who can speak Bengali only is 

 dsoy caxkyh cksyus okys O;fDr;ksa dh la[;k gS& 

 (A) 150   (B*) 250   (C) 50   (D) 100 
 
3. Number of people who can speak both Hindi and Bengali is 

 fgUnh vkSj caxkyh nksuksa Hkk"kk,a cksyus okys O;fDr;ksa dh la[;k gS& 

 (A) 50   (B) 100   (C*) 150   (D) 200 
 

Sol.  

 n(H  B) = n(H) + n(B) – n(H  B) 
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 1000 = 750 + 400 – n(H  B) = 150 

 Now n(only hindi) = n(H) – n(H  B) = 750 – 150 = 600 

 n(only bengali) = n(B) – n(H  B) 
 400 – 150 = 250 

 
Comprehension # 2 (4 to 6) 

 Let  A denotes the sum of the roots of the equation 
4

1

5 4log x
 + 

4

4

1 log x
 = 3. 

  B denotes the value of the product of m and n, if 2m = 3 and 3n = 4. 

  C denotes the sum of the integral roots of the equation log3x

3

x

 
 
 

 + (log3x)2 = 1. 

4. The value of A + B equals 
 (A) 10   (B) 6   (C*) 8   (D) 4 
 

5. The value of B + C equals 
 (A*) 6   (B) 2   (C) 4   (D) 8 
 

6. The value of A + C  B equals  
 (A) 5   (B*) 8   (C) 7   (D) 4  

vuqPNsn # 2 (4 to 6) 

 ekuk lehdj.k
4

1

5 4log x
 + 

4

4

1 log x
+  = 3 ds ewyksa dk ;ksxQy A dks O;Dr djrk gSA 

 ;fn 2m = 3 vkSj 3n = 4 gks] rks m vkSj n ds xq.kuQy dk eku B gS 

 lehdj.k log3x

3

x

 
 
 

 + (log3x)2 = 1 ds iw.kkZad ewykas dk ;ksxQy C gSA 

 

4. A + B cjkcj gS 

 (A) 10   (B) 6   (C*) 8   (D) 4 
 

5. B + C cjkcj gS 

 (A*) 6   (B) 2   (C) 4   (D) 8 
 

6. A + C  B cjkcj gS 

 (A) 5   (B*) 8   (C) 7   (D) 4 
 

Sol. Let ekuk log4x = t  1 + t + 4(5 – 4t) = 3(5 – 4t)(1 + t) 

    21 – 15t = 15 + 3t – 12t2  

    12t2 – 18t + 6 = 0  2t2 – 3t + 1 = 0 

    t = 1, t = 1/2   x = 4' or x = 41/2 = 2 

    A = sum of roots ewyksa dk ;ksx = 4 + 2 = 6 

 for B ds fy, : 2m = 3, 3n = 4  m = log23,   n = log34 

  Now  vc mn = log23.(log322) = 2 

           B = 2  
 

for C ds fy, : 23
3

3

1 log x
(log x)

1 log x





= 1  1 – t + t2(1 + t) = 1 + t 

  t2 + t3 – t = t 

  t3 + t2 – 2t = 0  t(t2 + t – 2) = 0  t = 0, t = –2, t = 1 

  x = 3t  x = 3° = 1, x = 3' = 3          

  x = 3–2 = 1/9 

 sum of integral root iw.kkZad ewyksa dk ;ksxQy = C = 1 + 3 = 4 

 (4) A + B = 6 + 2 = 8 
 (5) B + C = 2 + 4 = 6 

 (6) A + C  B = 6 + 4  2 = 6 + 2 = 8 
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Comprehension # 3 (Q.7- to Q.9) 
      

 A function f(x) = ax(a > 0, a  1, x  R) is called an exponential function. Graph of exponential 
function can be as follows : 

 Qyu f(x) = ax(a > 0, a  1, x  R) ,d pj?kkrkadh Qyu gSA ?kkrkadh Qyuksa ds vkjs[k fuEu gSA 
 
 
 
 
 

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

           
  

 
7. Which of the following is correct : 

 fuEu esa ls dkSulk lgh gS\  

 (A)     (B*)  

 

(C*) 

 

y=3–x 

y=2–x 

X 

Y 

  (D)  

 

y=3–x 
y=2–x 

X 

Y 

 

8. Number of solutions of 3x + x – 2 = 0 is/are : 

 lehdj.k 3x + x – 2 = 0 ds gyksa dh la[;k gS : 

 (A*) 1   (B) 2   (C) 3   (D) 4 
Sol.  

 

y=3x 
y= –x + 2 

X 

Y 

 
 

9. The number of positive solutions of log1/2x = 7x  is/are : 

 lehdj.k log1/2x = 7x ds /kukRed gyksa dh la[;k gS : 

 (A) 0   (B*) 1   (C) 2   (D) 3 
Sol.  
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y=7x y= log1/2x  

X 

Y 

 

 

 
 
 Marked questions are recommended for Revision. 
 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA   

PART - I : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 
 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 

 

* Marked Questions may have more than one correct option. 

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS -   

 
1.  Indicate all correct alternatives, where base of the log is 2.    [ JEE ’89 ]  

 The equation  x (3/4)  ( logx)²  +  logx (5 /4) = 2  has : 

 (A*) at least one real solution  (B*) exactly three real solutions  
 (C*) exactly one irrational solution  (D*) complex roots   

lHkh lgh o SdfYd gyk s a dk s igpkfu, ftldk log dk vk/kkj 2 gSA lehdj.k  

x (3 /4)  ( logx) ² +  logx (5/4)  = 2 j[krh g SA         [ JEE ’89 ]

  

 (A*) de ls de ,d okLrfod gy   (B*) Bhd rhu okLrfod gy  

 (C*) Bhd ,d vifjes; gy    (D*) lfEeJ ewy    

  
2.  The number log27 is :  

 (A) an integer     (B) a rational number  
(C*) an irrational number    (D) a prime number   [ JEE ’90 ]  

 la[;k log27 gS :          [ JEE ’89 ]  

 (A) ,d iw.kk ±d     (B) ,d ifjes; la[;k   

(C*) ,d vifjes; la[;k    (D) ,d vHkkT; la[;k  

 
3. Find all real numbers x which satisfy the equation  

 2 log2 log2 x + log1/2 log2 (2 2 x)= 1.        [REE –  1999, 6 ]  

 x ds os lHkh okLrfod eku Kkr dhft, tks lehdj.k 2 log2 log2 x + log1/2 log2 (2 2 x)= 1 dks lUrq"V 

djrs gSA 

Ans.  x = 8 

Sol. 2 log2 log2 x + log1/2 log2   2 2 x = 1   log2 ( log2 x)2 – log2 log2  2 2 x  = 1 

   log2  
 

 

2

2

2

log x

log 2 2 x
= 1      

 
2

2

2

log x

3
log x

2


= 2 
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 let  ekuk  log2 x = y  

    y2 – 2y – 3 = 0      (y – 3) (y + 1) = 0 

    y = 3, –1      log2 x = 3, –1,  

 but  ysfdu log2 x > 0 

  log2 x = – 1 is not possible lEHko ugha gSA 

   x = 8 
 

4. Solve the equation  log3/4 log8 (x2 + 7) + log1/2 log1/4 (x2 + 7)  1 =   2.  [REE– 

2000, 5] 

 lehdj.k log3/4 log8 (x2 + 7) + log1/2 log1/4 (x2 + 7)  1 =   2 dks gy dhft,A  

 Ans. x = 3 or ;k  – 3 

Sol. log3/4 log8 (x2 + 7) + log1/2 log1/4 (x2 + 7)  1 =  2  

  log3/4

1

3
  log2 (x2 + 7) – log2

2
2log (x 7)

2


  =   2 

 let (ekuk) log2 (x2 + 7) = t  

  log3/4

t

3
  – log2

t

2
  + 2 = 0  log3/4

t

3
  + 1 – 2

t
log 1

2

 
 

 
  = 0 

  log3/4

t

4
  = log2

t

4
      

t

4
= 1  t = 4 

  log2 (x2 + 7) = 4 

 this gives  vr% x = ± 3 

 
5. The number of solution(s) of log4(x – 1) = log2(x – 3) is/are  [IIT-JEE-2002, Scr., (1, 0)/35] 

 log4(x – 1) = log2(x – 3) ds gyk s a dh la[;k g S&  

 (A) 3   (B*) 1   (C) 2   (D) 0 

Sol.  
1

2
log2(x – 1) = log2 (x – 3)   x 1 = x – 3 

 (x – 1) = x2 – 6x + 9   x2 – 7x + 10 = 0 

 (x – 5) (x – 2) = 0  but (ysfdu) x   2 

  x = 5 
 
 

6. Let f(x) = 
2

2

x 6x 5

x 5x 6

 

 
       [IIT-JEE 2007, Paper-2, (6, 0), 81] 

 

  Column –       Column –   
 
 (A) If – 1 < x < 1, then f(x) satisfies   (p) 0 < f(x) < 1 
 
 (B) If 1 < x < 2, then f(x) satisfies   (q) f(x) < 0 
  
 (C) If 3 < x < 5, then f(x) satisfies   (r) f(x) > 0 
 
 (D) If x > 5, then f(x) satisfies   (s) f(x) < 1  

 ekuk fd f(x) = 
2

2

x 6x 5

x 5x 6

 

 
       

 LrEHk–        LrEHk –   

 (A) ;fn – 1 < x < 1, rc f(x) larq"V djrk gS  (p) 0 < f(x) < 1 

 

 (B) ;fn 1 < x < 2, rc f(x) larq"V djrk gS  (q) f(x) < 0 

  

 (C) ;fn 3 < x < 5, rc f(x) larq"V djrk gS  (r) f(x) > 0 
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 (D) ;fn x > 5, rc f(x) larq"V djrk gS   (s) f(x) < 1 

 

 Ans. (A)  (p), (r), (s)    ;    (B)  (q), (s)    ;    (C)  (q), (s)    ;    (D)  (p), (r), (s) 

Sol. Given fn;k x;k gS f(x)  =
2

2

x 6x 5

x 5x 6

 

 
 

 (i) when ;fn 0 < f(x) < 1 then rks 0 < 
2

2

x 6x 5

(x 5x 6)

 

 
  < 1 

  So vr% 
(x 5)(x 1)

(x 2)(x 3)

 

 
 > 0 and vkSj 

2

2

x 6x 5

x 5x 6

 

 
 – 1 < 0   

(x 1)

(x 2)(x 3)



 
 > 0 

   x  (–1, 1)  (5, 0)   
 

 (ii) when ;fn f(x) < 0    

     

  rks 
(x 1)(x 5)

(x 2)(x 3)

 

 
 < 0  

  x  (1, 2)  (3, 5) 
 

 (iii) f(x) > 0, x  (– , 1)  (2, 3)  (5, ) 
 

 (iv) f(x) < 1  
x 1

(x 2)(x 3)



 
 > 0  

    
  x  (–1, 2)  (3, ) 
 (A) – 1 < x < 1, f(x) satisfies p, q, s 
 (B) 1 < x < 2,  f(x) satisfies q, s 
 (C) 3 < x < 5, f(x) satisfies q, s 
 (D)  x > 5, f(x) satisfies p, r, s 
 

 (A) – 1 < x < 1 gksus ij f(x), fodYiksa p, q ,oa s dks larq"V djrk gSA  

 (B) 1 < x < 2 gksus ij f(x), fodYiksa q ,oa s dks larq"V djrk gSA  

 (C) 3 < x < 5 gksus ij  f(x), fodYiksa q ,oa s dks larq"V djrk gSA  

 (D)  x > 5 gksus ij  f(x), fodYiksa p, r ,oa s dks larq"V djrk gSA 

 

 

7. Let (x0, y0) be the solution of the following equations  

   (2x)n2 = (3y)n3  

   3nx = 2ny .  
 Then x0 is          

 ;fn (x0, y0) lehdj.kksa  

   (2x)n2 = (3y)n3  

   3nx = 2ny . 

 dk gy gS] rks x0 dk eku gS&      [IIT-JEE 2011, Paper-1, (3, –1), 80] 

 (A)  
1

6
   (B) 

1

3
   (C*)  

1

2
   (D) 6  
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 Ans. (C) 
Sol. (2x)n2 = (3y)n3   

  n2  n(2x) = n3 n(3y)  = n3 (n3 + ny)   ......... (1)  
 also 3nx = 2ny  

   nx n3 = ny n2     ......... (2)  

 by (1)    n2 n(2x) = n3 (n3 + ny)  n 2 . n (2x) = n3 
nx n3

n3
n2

 
 

 
 

  n22 n2x = n23 (n2 + nx)   2 2n 2 n 3  (n2x) = 0    n2x = 0    x = 
1

2
  

Hindi (2x)n2 = (3y)n3   

  n2  n(2x) = n3 n(3y)  = n3 (n3 + ny)   ......... (1)  

 rFkk also 3nx = 2ny  

   nx n3 = ny n2   ......... (2)  

 (1)  ls   n2 n(2x) = n3 (n3 + ny)  n 2 . n (2x) = n3 
nx n3

n3
n2

 
 

 
 

  n22 n2x = n23 (n2 + nx)   2 2n 2 n 3  (n2x) = 0    n2x = 0    x =  
1

2
 

 
 

8. The value of 3

2

1 1 1 1
6 log 4 – 4 – 4 – ....

3 2 3 2 3 2 3 2

 
 
  
 

 is [IIT-JEE 2012, Paper-1, (4, 0), 70] 

 in 3

2

1 1 1 1
6 log 4 – 4 – 4 – ....

3 2 3 2 3 2 3 2

 
 
  
 

  dk eku gSA [Revision Plannar_15] 

Sol. Ans  (4) 

 Let  
1 1

4 – 4 – .......
3 2 3 2

= t   
1

4 – t
3 2

= t 4 –
1

3 2
 t = t2   

 t2 +
1

3 2
 t – 4 = 0   3 2 t2  + t –  12 2 = 0  t =

–1 1 4 3 2 12 2

2 3 2

   


= 

–1 17

2 3 2




 

 t =
16

6 2
 , 

–18

6 2
   t = 

8

3 2
, 

–3

2
  and 

–3

2
 is rejected 

 so 6 + log
3/2

1 8

3 2 3 2

 
 

 
  =  6 + log

3/2

4

9

 
 
 

   = 6 + log
3/2

2
2

3

  
     

   = 6 – 2 = 4 

Hindi. ekuk   
1 1

4 – 4 – .......
3 2 3 2

= t   
1

4 – t
3 2

= t 4 –
1

3 2
 t = t2   

 t2 +
1

3 2
 t – 4 = 0   3 2 t2  + t –  12 2 = 0  t =

–1 1 4 3 2 12 2

2 3 2

   


= 

–1 17

2 3 2




 

 t =
16

6 2
 , 

–18

6 2
   t = 

8

3 2
, 

–3

2
 vkSj 

–3

2
 fujLr gksxk 

 vr%   6 + log
3/2

1 8

3 2 3 2

 
 

 
  =  6 + log

3/2

4

9

 
 
 

   = 6 + log
3/2

2
2

3

  
     

   = 6 – 2 = 4 

9*. If 3x = 4x – 1 , then x =   [JEE (Advanced) 2013, Paper-2, (3, –1)/60] (FOM-II) 

 ;fn 3x = 4x – 1 , rc x =   [JEE (Advanced) 2013, Paper-2, (3, –1)/60] (FOM-II) 

 (A)  3

3

2log 2

2log 2 – 1
  (B)  

2

2

2 – log 3
  (C)  

4

1

1– log 3
  (D) 2

2

2log 3

2log 3 – 1
 

Sol. (A, B, C) 
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 3x = 4x–1    x = (x – 1) log
3
4   x(1 – 2log

3
2) = – 2log

3
2 

 x =  3

3

2log 2

2log 2 – 1
   Ans. (A) 

 Again iqu%  x log
2
3 = (x – 1) · 2  x (log

2
3 – 2) =  – 2 x = 

2

2

2 – log 3
 Ans. (B) 

 x = 
4

2

1 1

1 1– log 3
1– log 3

2

  Ans.(C) 

 

10. The value of 2 2 4

1 1

log (log 9) log 72
2((log 9) ) ( 7)  is ___________.[JEE(Advanced) 2018, Paper-1,(4, –

2)/60] 

 2 2 4

1 1

log (log 9) log 72
2((log 9) ) ( 7)  dk eku gS ___________.  [JEE(Advanced) 2018, Paper-1,(4, –2)/60] 

Ans. (8) 

Sol.   72 2

1
log 42 log (log 9)

2(log 9) ( 7)  

 (log 9)2
2log 2

2(log 9) .(2)  = 4.2 = 8 

 
 
 

PART - II : PREVIOUS YEARS PROBLEMS OF MAINS LEVEL 
 

Hkkx - II : fiNys o"kksZ ds iz'u MAINS Lrj ds  

 
 

1. If log
p
 x =  and log

q
 x =  , then the value of log

p /q
 x is    [KCET-1997]  

 ;fn log
p
 x =  rFkk log

q
 x =  , rk s log

p /q
 x  dk eku gS  

 (1) 
– 


   (2) 

– 


  (3) 

–



 
   (4*) 

–



 
 

 
2. If log

x
a, a x /2

 
and log

b
x are in G.P. Then x is equal to    [KCET-1998]  

 (1*) log
a
 ( log

b
a)  (2) log

a
(log

e
a)+ log

a
 log

b
b (3) – log

a
(log

a
b) (4) none of these 

 ;fn log
x
a, ax /2

 
 rFkk log

b
x xq.kk sÙkj Js.kh ea s g S ] rk s  x cjkcj g S 

 (1*) log
a
 ( log

b
a)  (2) log

a
(log

e
a)+ log

a
 log

b
b (3) – log

a
(log

a
b)  (4) bues a ls dk sb Z ugh a  

 

3. If log
x
 256 = 8/5, then x is equal to        [KCET-

2000]  

 ;fn log
x
 256 = 8/5, rk s  x dk eku gS  

 (1) 64   (2) 16   (3*) 32   (4) 8 
 
4. If log 2, log(2 x – 1) and log (2x  + 3) are in A.P., then x is equal to [KCET-2000]  

 ;fn log 2, log(2 x – 1) rFkk log (2x + 3)  lekUrj Js.kh es g S ] rk s x dk eku gS  

 (1) 5/2   (2*) log
2
5  (3) log

2
3   (4) log

3
2  

 
5. The number log

2
7 is         [DCE-2000]  

 (1) an integer   (2) a rational   (3*) an irrational (4) a pr ime 
number 

 la[;k log
2
7 gS  

 (1) iw.kk Z ad   (2) ifjes;   (3*) vifjes;  (4) vHkkT; la[;k  
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6. The roots of the equation log

2
(x2 – 4x + 5) = (x – 2) are   [KCET-2001]  

 lehdj.k  log
2
(x2 – 4x + 5) = (x – 2) ds gy gS   

 (1) 4, 5   (2) 2, – 3  (3*) 2, 3   (4) 3, 5 
 
 

7. If x = 198 ! , then value of the expression 
2 3 198

1 1 1
....

log x log x log x
     equals 

 [DCE-2005]  

 ;fn x = 198 ! , rk s O;atd   
2 3 198

1 1 1
....

log x log x log x
   dk eku cjkcj g S  

 (1) –1    (2) 0    (3*) 1    (4) 198 
 
 
8. If log

0 .3
 (x – 1) < log

0 .09  
(x – 1), then x l ies in the intervel     

 [DCE-2006]  

 (1*) (2, )   (2) (1, 2)   (3) (–2, –1)   (4) none of these 

 ;fn log
0 .3

 (x – 1) < log
0 . 09  

(x – 1), rk s x fdl vUrjky es fLFkr g S  

 (1*) (2, )   (2) (1, 2)   (3) (–2, –1)   (4) bues a ls dk sb Z ugh a  

 

9. If A, B and C are three sets such that A  B = A C and A  B = A C, then  
          [AIEEE-2009, (4, – 1), 144] 

 ;fn A, B ,oa C rhu leqPp; bl izdkj gS fd  A  B = A C ,oa A  B = A C rc& 

 (1) A = C  (2*) B = C  (3) A  B =    (4) A = B 

Sol. We have, A  B = A  C    (A  B)  C = (A  C)  C 

  (A  C)  (B  C) = C   [ (A  C)  C = C] 

  (A  B)  ( B  C) = C   ...(i)  [ A  C = A  B] 

 Again, A  B = A  C 

  (A  B)  B = (A  C)  B    B = (A  B)  (C  B) 

  (A  B)  (C  B) = B   (A  B)  (B  C) = B ...(ii) 
 From (i) and (ii), we get B = C  
 

Hindi. gesa fn;k gS fd,  A  B = A  C   (A  B)  C = (A  C)  C 

  (A  C)  (B  C) = C   [ (A  C)  C = C] 

  (A  B)  ( B  C) = C   ...(i)  [ A  C = A  B] 

 iqu%, A  B = A  C 

  (A  B)  B = (A  C)  B    B = (A  B)  (C  B) 

  (A  B)  (C  B) = B   (A  B)  (B  C) = B ...(ii) 

 lehdj.k (i) rFkk (ii) ls, B = C  

 

10. Let X = {1, 2, 3, 4, 5}. The number of different ordered pairs (Y, Z) that can formed such that Y X, Z  

X and Y  Z is empty, is :     [AIEEE-2012, (4, – 1), 120] 

 ekuk X = {1, 2, 3, 4, 5} gSA blls fufeZr fd, tk ldus okys fofHkUu Øfed ;qXeksa (Y, Z), tks bl izdkj gSa fd Y 

X, Z  X rFkk Y  Z fjDr leqPp; gS] dh la[;k gS : 

 (1) 52      (2*) 35    (3) 25    (4) 53  
Sol. Every element has 3 options. Either set Y or set Z or none  
 so number of ordered pairs = 35  

Hindi çR;sd vo;o ds fy, rhu fodYi gS ;k rks leqPp; Y esa ;k leqPp; Z esa ;k fdlh Hkh leqPp; esa ugha 

 vr% Øfer ;qXeksa dh la[;k = 35  

 

11. If X = {4n – 3n – 1 : n  N} and Y = {9(n – 1) : n  N}, where N is the set of natural numbers, then X  Y 
is equal to       [JEE(Main)  2014, (4, – 1), 120] 
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 ;fn X = {4n – 3n – 1 : n  N} rFkk Y = {9(n – 1) : n  N}, gS] tgk¡ N izkd`Ùk la[;kvksa dk leqPp; gS] rks X  Y 

cjkcj gSµ     [JEE(Main)  2014, (4, – 1), 120] 

 (1) X    (2) Y    (3) N    (4) Y – X   
Sol. Ans. (2) 
 X = {0, 9, ....... 4n – 3n – 1} 
 Y = {0, 9, ....., 9(n – 1)} 
 Now 4n – 3n – 1 = (3 + 1)n – 3n – 1 
  = 3n + n.3n–1 + .... + nC

2
 .9. 

 is a multiple of 9.   
 Also Y consists of all multiples of '9' from 0, 9,....... 
 Hence all values of X are subset of values of Y.  

 Thus X  Y = Y 
Hindi. X = {0, 9, ....... 4n – 3n – 1} 
 Y = {0, 9, ....., 9(n – 1)} 

 vc Yn – 3n – 1 = (3 + 1)n – 3n – 1 

  = 3n + n.3n–1 + .... + nC
2
 .9. 

 9 dk xq.kt gS   

 rFkk Y, 9 ds lHkh xq.kt j[krk gS  0, 9,....... 

 vr% X ds lHkh eku Y ds ekuksa dk mileqPp; gS  

 vr% X  Y = Y 

12. The sum of all real values of x satisfying the equation 
60–x4x2 2

)5x5–x(  = 1 is   

 [JEE(Main)  2016, (4, – 1), 120] 

 x ds mu lHkh okLrfod ekuksa dk ;ksx tks lehdj.k 
60–x4x2 2

)5x5–x(  = 1 dks larq”"V djrs gSa] gS : 

 (1) – 4   (2) 6   (3) 5   (4) 3 

Ans. (4) 

Sol. 
22 x 4x 60(x 5x 5) 1     

 x2 – 5x + 5 = 1   x2 + 4x – 60 = 0   x2 – 5x + 5 = –1 
 x2 – 5x + 4 = 0   x = –10, x = 6   x2 – 5x + 6 = 0 
 x = 1, x = 4       x = 2, 3 
          

        at x=2¼ij½] x2 + 4x – 60 = –48 (even) ¼le½ 

          x=2 is valid ¼oS| gS½  

        at x=3¼ij½,x2 + 4x – 60 = –39 (odd) ¼fo”ke gS½ 

        x = 3 is invalid ¼voS| gS½  

 
     x = 1, 2, 4, 6, –10 
 
13. In a class 140 students numbered 1 to 140, all even numbered students opted Mathematics course, 

those whose number is divisible by 3 opted Physics course and those whose number is divisible 5 

opted Chemistry course. Then the number of student who did not opt for any of the three courses is : 

 [JEE(Main) 2019, Online (10-01-19),P-1 (4, – 1), 120] 

 140 fo|kfFkZ;ksa] ftuds Øekad 1 ls 140 gSa] dh ,d d{kk esa lHkh le Øekad ds fo|kfFkZ;ksa us xf.kr fo"k; pquk gS] 

mUgksaus ftuds Øekad 3 ls foHkkftr gksrs gSa HkkSfrd 'kkL=k fo"k; pquk gS rFkk mUgksaus ftuds Øekad 5 ls foHkkftr gksrs 

gSa] jlk;u 'kkL=k fo"k; pquk gSA rks mu fo|kfFkZ;ksa dh la[;k] ftUgksus bu rhu esa ls dksbZ Hkh fo"k; ugha pquk gS] gSa% 

(1) 38          (2) 42   (3) 102   (4) 1 

Ans. (1) 

Sol. n(P) =  
140

3

 
 
 

= 46 

 n(C) = 
140

5

 
 
 

 = 28 
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 P C 

M 

 

 n(M) = 
140

2

 
 
 

 = 70 

 n (P  C  M) = n(P) + n(C) + n(M) – n(P  C) – n(C  M) – n(M P) + n (P  M  C) 

 = 46 + 28 + 70 – 
140

15

 
 
 

– 
140

10

 
 
 

– 
140

6

 
 
 

+ 
140

30

 
 
 

 

 = 144 – 9 – 14 – 23 + 4 

 = 102 

 so required number of student = 140 – 102 = 38 

vr% vko';d fo|kfFkZ;ksa dh la[;k = 140 – 102 = 38 

 

14. Let X = {n  N: 1  n  50}. If A = {n  X: n is a multiple of 2}; B = {n  X: n is a multiple of 7}, then the 

number of elements in the smallest subset of X containing both A and B is__________. 

ekuk X = {n  N: 1  n  50}. ;fn A = {n  X: n, 2 dk ,d xq.kt gS}; B = {n  X: n, 7 dk ,d xq.kt gS}, rks X 

ds lcls NksVs mileqPp;] ftlesa A rFkk B nksuksa gSa] esa vo;oksa dh la[;k gS__________. 

Ans. 29   [JEE(Main) 2020, Online (07-01-20),P-2 (4, 0), 120] 

Sol. n(A  B) = n(A) + n(B) – n(A  B) 

    = 25 + 7 – 3 

    = 29 
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0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 

10
0000 0043 0086 0128 0170

0212 0253 0294 0334 0374

5 9 13

4 8 12

17 21 26

16 20 24

30 34 38

28 32 36

11
0414 0453 0492 0531 0569

0607 0645 0682 0719 0755

4 8 12

4 7 11

16 20 23

15 18 22

27 31 35

26 29 33

12
0792 0828 0864 0899 0934

0969 1004 1038 1072 1106

3 7 11

3 7 10

14 18 21

14 17 20

25 28 32

24 27 31

13
1139 1173 1206 1239 1271

1303 1335 1367 1399 1430

36 10

37 10

13 16 19

13 16 19

23 26 29

22 25 29

14
1461 1492 1523 1553 1584

1614 1644 1673 1703 1732

36 9

36 9

12 15 19

12 14 17

22 25 28

22 25 26

15
1761 1790 1818 1847 1875

1903 1931 1959 1987 2014

3 6 9

3 6 8

11 14 17

11 14 17

20 23 26

19 22 25

16
2041 2068 2095 2122 2148

2175 2201 2227 2253 2279

3 6 8

3 5 8

11 14 16

10 13 16

19 22 24

18 21 23

17
2304 2330 2355 2380 2405

2430 2455 2480 2504 2529

3 5 8

3 5 8

10 13 15

10 12 15

18 20 23

17 20 22

18
2553 2577 2601 2625 2648

2672 2695 2718 2742 2765

2 5 7

2 4 7

9 12 14

9 11 14

17 19 21

16 18 21

19
2788 2810 2833 2856 2878

2900 2923 2945 2967 2989

2 4 7

2 4 6

9 11 13

8 11 13

16 18 20

15 17 19

20 3010 3032 3054 3075 3096 3118 3139 3160 3181 3201 2 4 6 8 11 13 15 17 19

21 3222 3243 3263 3284 3304 3324 3345 3365 3385 3404 2 4 6 8 10 12 14 16 18

22 3424 3444 3464 3483 3502 3522 3541 3560 3579 3598 2 4 6 8 10 12 14 15 17

23 3617 3636 3655 3674 3692 3711 3729 3747 3766 3784 2 4 6 7 9 11 13 15 17

24 3802 3820 3838 3856 3874 3892 3909 3927 3945 3962 2 4 5 7 9 11 12 14 16

25 3979 3997 4014 4031 4048 4065 4082 4099 4116 4133 2 3 5 7 9 10 12 14 15

26 4150 4166 4183 4200 4216 4232 4249 4265 4281 4298 2 3 5 7 8 10 11 13 15

27 4314 4330 4346 4362 4378 4393 4409 4425 4440 4456 2 3 5 6 8 9 11 13 14

28 4472 4487 4502 4518 4533 4548 4564 4579 4594 4609 2 3 5 6 8 9 11 12 14

29 4624 4639 4654 4669 4683 4698 4713 4728 4742 4757 1 3 4 6 7 9 10 12 13

30 4771 4786 4800 4814 4829 4843 4857 4871 4886 4900 1 3 4 6 7 9 10 11 13

31 4914 4928 4942 4955 4969 4983 4997 5011 5024 5038 1 3 4 6 7 8 10 11 12

32 5051 5065 5079 5092 5105 5119 5132 5145 5159 5172 1 3 4 5 7 8 9 11 12

33 5185 5198 5211 5224 5237 5250 5263 5276 5289 5302 1 3 4 5 6 8 9 10 12

34 5315 5328 5340 5353 5366 5378 5391 5403 5416 5428 1 3 4 5 6 8 9 10 11

35 5441 5453 5465 5478 5490 5502 5514 5527 5539 5551 1 2 4 5 6 7 9 10 11

36 5563 5575 5587 5599 5611 5623 5635 5647 5658 5670 1 2 4 5 6 7 8 10 11

37 5682 5694 5705 5717 5729 5740 5752 5763 5775 5786 1 2 3 5 6 7 8 9 10

38 5798 5809 5821 5832 5843 5855 5866 5877 5888 5899 1 2 3 5 6 7 8 9 10

39 5911 5922 5933 5944 5955 5966 5977 5988 5999 6010 1 2 3 4 5 7 8 9 10

40 6021 6031 6042 6053 6064 6075 6085 6096 6107 6117 1 2 3 4 5 6 8 9 10

41 6128 6138 6149 6160 6170 6180 6191 6201 6212 6222 1 2 3 4 5 6 7 8 9

42 6232 6243 6253 6263 6274 6284 6294 6304 6314 6325 1 2 3 4 5 6 7 8 9

43 6335 6345 6355 6365 6375 6385 6395 6405 6415 6425 1 2 3 4 5 6 7 8 9

44 6435 6444 6454 6464 6474 6484 6493 6503 6513 6522 1 2 3 4 5 6 7 8 9

45 6532 6542 6551 6561 6571 6580 6590 6599 6609 6618 1 2 3 4 5 6 7 8 9

46 6628 6637 6646 6656 6665 6675 6684 6693 6702 6712 1 2 3 4 5 6 7 7 8

47 6721 6730 6739 6749 6758 6767 6776 6785 6794 6803 1 2 3 4 5 5 6 7 8

48 6812 6821 6830 6839 6848 6857 6866 6875 6884 6893 1 2 3 4 4 5 6 7 8

49 6902 6911 6920 6928 6937 6946 6955 6964 6972 6981 1 2 3 4 4 5 6 7 8

LOGARITHM TABLE
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0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 

50 6990 6998 7007 7016 7024 7033 7042 7050 7059 7067 1 2 3 3 4 5 6 7 8

51 7076 7084 7093 7101 7110 7118 7126 7135 7143 7152 1 2 3 3 4 5 6 7 8

52 7160 7168 7177 7185 7193 7202 7210 7218 7226 7235 1 2 2 3 4 5 6 7 7

53 7243 7251 7259 7267 7275 7284 7292 7300 7308 7316 1 2 2 3 4 5 6 6 7

54 7324 7332 7340 7348 7356 7364 7372 7380 7388 7396 1 2 2 3 4 5 6 6 7

55 7404 7412 7419 7427 7435 7443 7451 7459 7466 7474 1 2 2 3 4 5 5 6 7

56 7482 7490 7497 7505 7513 7520 7528 7536 7543 7551 1 2 2 3 4 5 5 6 7

57 7559 7566 7574 7582 7589 7597 7604 7612 7619 7627 1 2 2 3 4 5 5 6 7

58 7634 7642 7649 7657 7664 7672 7679 7686 7694 7701 1 1 2 3 4 4 5 6 7

59 7709 7716 7723 7731 7738 7745 7752 7760 7767 7774 1 1 2 3 4 4 5 6 7

60 7782 7789 7796 7803 7810 7818 7825 7832 7839 7846 1 1 2 3 4 4 5 6 6 

61 7853 7860 7868 7875 7882 7889 7896 7903 7910 7917 1 1 2 3 4 4 5 6 6 

62 7924 7931 7938 7945 7952 7959 9766 7973 7980 7987 1 1 2 3 3 4 5 6 6 

63 7993 8000 8007 8014 8021 8028 8035 8041 8048 8055 1 1 2 3 3 4 5 5 6

64 8062 8069 8075 8082 8089 8096 8102 8109 8116 8122 1 1 2 3 3 4 5 5 6

65 8129 8136 8142 8149 8156 8162 8169 8176 8182 8189 1 1 2 3 3 4 5 5 6

66 8195 8202 8209 8215 8222 8228 8235 8241 8248 8254 1 1 2 3 3 4 5 5 6

67 8261 8267 8274 8280 8287 8293 8299 8306 8312 8319 1 1 2 3 3 4 5 5 6

68 8325 8331 8338 8344 8351 8357 8363 8370 8376 8382 1 1 2 3 3 4 4 5 6

69 8388 8395 8401 8407 8414 8420 8426 8432 8439 8445 1 1 2 2 3 4 4 5 6

70 8451 8457 8463 8470 8476 8482 8488 8494 8500 8506 1 1 2 2 3 4 4 5 6

71 8513 8519 8525 8531 8537 8543 8549 8555 8561 8567 1 1 2 2 3 4 4 5 5

72 8573 8579 8585 8591 8597 8603 8609 8615 8621 8627 1 1 2 2 3 4 4 5 5

73 8633 8639 8645 8651 8657 8663 8669 8675 8681 8686 1 1 2 2 3 4 4 5 5

74 8692 8698 8704 8710 8716 8722 8727 8733 8739 8745 1 1 2 2 3 4 4 5 5

75 8751 8756 8762 8768 8774 8779 8785 8791 8797 8802 1 1 2 2 3 3 4 5 5

76 8808 8814 8820 8825 8831 8837 8842 8848 8854 8859 1 1 2 2 3 3 4 5 5

77 8865 8871 8876 8882 8887 8893 8899 8904 8910 8915 1 1 2 2 3 3 4 4 5

78 8921 8927 8932 8938 8943 8949 8954 8960 8965 8971 1 1 2 2 3 3 4 4 5

79 8976 9882 8987 8993 8998 9004 9009 9015 9020 9025 1 1 2 2 3 3 4 4 5

80 9031 9036 9042 9047 9053 9058 9063 9069 9074 9079 1 1 2 2 3 3 4 4 5

81 9085 9090 9096 9101 9106 9112 9117 9122 9128 9133 1 1 2 2 3 3 4 4 5

82 9138 9143 9149 9154 9159 9165 9170 9175 9180 9186 1 1 2 2 3 3 4 4 5

83 9191 9196 9201 9206 9212 9217 9222 9227 9232 9238 1 1 2 2 3 3 4 4 5

84 9243 9248 9253 9258 9263 9269 9274 9279 9284 9289 1 1 2 2 3 3 4 4 5

85 9294 9299 9304 9309 9315 9320 9325 9330 9335 9340 1 1 2 2 3 3 4 4 5

86 9345 9350 9355 9360 9365 9370 9375 9380 9385 9390 1 1 2 2 3 3 4 4 5

87 9395 9400 9405 9410 9415 9420 9425 9430 9435 9440 0 1 1 2 2 3 3 4 4

88 9445 9450 9455 9460 9465 9469 9474 9479 9484 9489 0 1 1 2 2 3 3 4 4

89 9494 9499 9504 9509 9513 9518 9523 9528 9533 9538 0 1 1 2 2 3 3 4 4

90 9542 9547 9552 9557 9562 9566 9571 9576 9581 9586 0 1 1 2 2 3 3 4 4

91 9590 9595 9600 9605 9609 9614 9619 9624 9628 9633 0 1 1 2 2 3 3 4 4

92 9638 9643 9647 9652 9657 9661 9666 9671 9675 9680 0 1 1 2 2 3 3 4 4

93 9685 9689 9694 8699 9703 9708 9713 9717 9722 9727 0 1 1 2 2 3 3 4 4

94 9731 9736 9741 9745 9750 9754 9759 9763 9768 9773 0 1 1 2 2 3 3 4 4

95 9777 9782 9786 9791 9795 9800 9805 9809 9814 9818 0 1 1 2 2 3 3 4 4

96 9823 9827 9832 9836 9841 9845 9850 9854 9859 9863 0 1 1 2 2 3 3 4 4

97 9868 9872 9877 9881 9886 9890 9894 9899 9903 9908 0 1 1 2 2 3 3 4 4

98 9912 9917 9921 9926 9930 9934 9939 9943 9948 9952 0 1 1 2 2 3 3 4 4

99 9956 9961 9965 9969 9974 9978 9983 9987 9991 9996 0 1 1 2 2 3 3 4 4
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0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 

.00 1000 1002 1005 1007 1009 1012 1014 1016 1019 1021 0 0 1 1 1 1 2 2 2

.01 1023 1026 1028 1030 1033 1035 1038 1040 1042 1045 0 0 1 1 1 1 2 2 2

.02 1047 1050 1052 1054 1057 1059 1062 1064 1067 1069 0 0 1 1 1 1 2 2 2

.03 1072 1074 1076 1079 1081 1084 1086 1089 1091 1094 0 0 1 1 1 1 2 2 2

.04 1096 1099 1102 1104 1107 1109 1112 1114 1117 1119 0 1 1 1 1 2 2 2 2

.05 1122 1125 1127 1130 1132 1135 1138 1140 1143 1146 0 1 1 1 1 2 2 2 2

.06 1148 1151 1153 1156 1159 1161 1164 1167 1169 1172 0 1 1 1 1 2 2 2 2

.07 1175 1178 1180 1183 1186 1189 1191 1194 1197 1199 0 1 1 1 1 2 2 2 2

.08 1202 1205 1208 1211 1213 1216 1219 1222 1225 1227 0 1 1 1 1 2 2 2 3

.09 1230 1233 1236 1239 1242 1245 1247 1250 1253 1256 0 1 1 1 1 2 2 2 3

.10 1259 1262 1265 1268 1271 1274 1276 1279 1282 1285 0 1 1 1 1 2 2 2 3

.11 1288 1291 1294 1297 1300 1303 1306 1309 1312 1315 0 1 1 1 2 2 2 2 3

.12 1318 1321 1324 1327 1330 1334 1337 1340 1343 1346 0 1 1 1 2 2 2 2 3

.13 1349 1352 1355 1358 1361 1365 1368 1371 1374 1377 0 1 1 1 2 2 2 3 3 

.14 1380 1384 1387 1390 1393 1396 1400 1403 1406 1409 0 1 1 1 2 2 2 3 3

.15 1413 1416 1419 1422 1426 1429 1432 1435 1439 1442 0 1 1 1 2 2 2 3 3

.16 1445 1449 1452 1455 1459 1462 1466 1469 1472 1476 0 1 1 1 2 2 2 3 3

.17 1479 1483 1486 1489 1493 1496 1500 1503 1507 1510 0 1 1 1 2 2 2 3 3

.18 1514 1517 1521 1524 1528 1531 1535 1538 1542 1545 0 1 1 1 2 2 2 3 3

.19 1549 1552 1556 1560 1563 1567 1570 1574 1578 1581 0 1 1 1 2 2 3 3 3

.20 1585 1589 1592 1596 1600 1603 1607 1611 1614 1618 0 1 1 1 2 2 3 3 3

.21 1622 1626 1629 1633 1637 1641 1644 1648 1652 1656 0 1 1 2 2 2 3 3 3

.22 1660 1663 1667 1671 1675 1679 1683 1687 1690 1694 0 1 1 2 2 2 3 3 3

.23 1698 1702 1706 1710 1714 1718 1722 1726 1730 1734 0 1 1 2 2 2 3 3 4

.24 1738 1742 1746 1750 1754 1758 1762 1766 1770 1774 0 1 1 2 2 2 3 3 4

.25 1778 1782 1786 1791 1795 1799 1803 1807 1811 1816 0 1 1 2 2 2 3 3 4

.26 1820 1824 1828 1832 1837 1841 1845 1849 1854 1858 0 1 1 2 2 3 3 3 4

.27 1862 1866 1871 1875 1879 1884 1888 1892 1897 1901 0 1 1 2 2 3 3 3 4

.28 1905 1910 1914 1919 1923 1928 1932 1936 1841 1845 0 1 1 2 2 3 3 4 4

.29 1950 1954 1959 1963 1968 1972 1977 1982 1986 1991 0 1 1 2 2 3 3 4 4

.30 1995 2000 2004 2009 2014 2018 2023 2028 2032 2037 0 1 1 2 2 3 3 4 4

.31 2042 2046 2051 2056 2061 2065 2070 2075 2080 2084 0 1 1 2 2 3 3 4 4

.32 2089 2094 2099 2104 2109 2113 2118 2123 2128 2133 0 1 1 2 2 3 3 4 4

.33 2138 2143 2148 2153 2158 2163 2168 2173 2178 2183 0 1 1 2 2 3 3 4 4

.34 2188 2193 2198 2203 2208 2213 2218 2223 2328 2234 1 1 2 2 3 3 4 4 5

.35 2239 2244 2249 2254 2259 2265 2270 2275 2280 2286 1 1 2 2 3 3 4 4 5

.36 2291 2296 2301 2307 2312 2317 2323 2328 2333 2339 1 1 2 2 3 3 4 4 5

.37 2344 2350 2355 2360 2366 2371 2377 2382 2388 2393 1 1 2 2 3 3 4 4 5

.38 2399 2404 2410 2415 2421 2432 2427 2432 2443 2449 1 1 2 2 3 3 4 4 5

.39 2455 2460 2466 2472 2477 2483 2489 2495 2500 2506 1 1 2 2 3 3 4 5 5

.40 2512 2518 2523 2529 2535 2541 2547 2553 2559 2564 1 1 2 2 3 4 4 5 5

.41 2570 2576 2582 2588 2594 2600 2606 2612 2618 2624 1 1 2 2 3 4 4 5 5

.42 2630 2636 2642 2649 2655 2661 2667 2673 2679 2685 1 1 2 2 3 4 4 5 6

.43 2692 2698 2704 2710 2716 2723 2729 2735 2742 2748 1 1 2 3 3 4 4 5 6

.44 2754 2761 2767 2773 2780 2786 2793 2799 2805 2812 1 1 2 3 3 4 4 5 6

.45 2818 2825 2831 2838 2844 2851 2858 2864 2871 2877 1 1 2 3 3 4 5 5 6

.46 2884 2891 2897 2904 2911 2917 2924 2931 2938 2944 1 1 2 3 3 4 5 5 6

.47 2951 2958 2965 2972 2979 2985 2992 2999 3006 3013 1 1 2 3 3 4 5 5 6

.48 3020 3027 3034 3041 3048 3055 3062 3069 3076 3083 1 1 2 3 4 4 5 6 6

.49 3090 3097 3105 3112 3119 3126 3133 3141 3148 3155 1 1 2 3 4 4 5 6 6
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0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 

.50 3162 3170 3177 3184 3192 3199 3206 3214 3221 3228 1 1 2 3 4 4 5 6 7

.51 3236 3243 3251 3258 3266 3273 3281 3289 3296 3304 1 2 2 3 4 5 5 6 7

.52 3311 3319 3327 3334 3342 3350 3357 3365 3373 3381 1 2 2 3 4 5 5 6 7

.53 3388 3396 3404 3412 3420 3428 3436 3443 3451 3459 1 2 2 3 4 5 6 6 7

.54 3467 3475 3483 3491 3499 3508 3516 3524 3532 3540 1 2 2 3 4 5 6 6 7

.55 3548 3556 3565 3573 3581 3589 3597 3606 3614 3622 1 2 2 3 4 5 6 6 7

.56 3631 3639 3648 3656 3664 3673 3681 3690 3698 3707 1 2 3 3 4 5 6 7 8

.57 3715 3724 3733 3741 3750 3758 3767 3776 3784 3793 1 2 3 3 4 5 6 7 8

.58 3802 3811 3819 3828 3837 3846 3855 3864 3873 3882 1 2 3 4 4 5 6 7 8

.59 3890 3899 3908 3917 3926 3936 3945 3954 3963 3972 1 2 3 4 5 5 6 7 8

.60 3981 3990 3999 4009 4018 4027 4036 4046 4055 4064 1 2 3 4 5 6 6 7 8

.61 4074 4083 4093 4102 4111 4121 4130 4140 4150 4156 1 2 3 4 5 6 7 8 9

.62 4169 4178 4188 4198 4207 4217 4227 4236 4246 4256 1 2 3 4 5 6 7 8 9

.63 4266 4276 4285 4295 4305 4315 4325 4335 4345 4355 1 2 3 4 5 6 7 8 9

.64 4365 4375 4385 4395 4406 4416 4426 4436 4446 4457 1 2 3 4 5 6 7 8 9

.65 4467 4477 4487 4498 4508 4519 4529 4539 4550 4560 1 2 3 4 5 6 7 8 9

.66 4571 4581 4592 4603 4613 4624 4634 4645 4656 4667 1 2 3 4 5 6 7 9 10

.67 4677 4688 4699 4710 4721 4732 4742 4753 4764 4775 1 2 3 4 5 7 8 9 10

.68 4786 4797 4808 4819 4831 4842 4853 4864 4875 4887 1 2 3 4 6 7 8 9 10

.69 4898 4909 4920 4932 4943 4955 4966 4977 4989 5000 1 2 3 5 6 7 8 9 10

.70 5012 5023 5035 5047 5058 5070 5082 5093 5105 5117 1 2 4 5 6 7 8 9 11

.71 5129 5140 5152 5164 5176 5188 5200 5212 5224 5236 1 2 4 5 6 7 8 10 11

.72 5248 5260 5272 5284 5297 5309 5321 5333 5346 5358 1 2 4 5 6 7 9 10 11

.73 5370 5383 5395 5408 5420 5433 5445 5458 5470 5483 1 3 4 5 6 8 9 10 11

.74 5495 5508 5521 5534 5546 5559 5572 5585 5598 5610 1 3 4 5 6 8 9 10 12

.75 5623 5636 5649 5662 5675 5689 5702 5715 5728 5741 1 3 4 5 7 8 9 10 12

.76 5754 5768 5781 5794 5808 5821 5834 5848 5861 5875 1 3 4 5 7 8 9 11 12

.77 5888 5902 5916 5929 5943 5957 5970 5984 5998 6012 1 3 4 5 7 8 10 11 12

.78 6026 6039 6053 6067 6081 6095 6109 6124 6138 6152 1 3 4 6 7 8 10 11 13

.79 6166 6180 6194 6209 6223 6237 6252 6266 6281 6295 1 3 4 6 7 9 10 11 13

.80 6310 6324 6339 6353 6368 6383 6397 6412 6427 6442 1 3 4 6 7 9 10 12 13

.81 6457 6471 6486 6501 6516 6531 6546 6561 6577 6592 2 3 5 6 8 9 11 12 14

.82 6607 6622 6637 6653 6668 6683 6699 6714 6730 6745 2 3 5 6 8 9 11 12 14

.83 6761 6776 6792 6808 6823 6839 6855 6871 6887 6902 2 3 5 6 8 9 11 13 14

.84 6918 6934 6950 6966 6982 6998 7015 7031 7047 7063 2 3 5 6 8 10 11 13 15

.85 7079 7096 7112 7129 7145 7161 7178 7194 7211 7228 2 3 5 7 8 10 12 13 15

.86 7244 7261 7278 7295 7311 7328 7345 7362 7379 7396 2 3 5 7 8 10 12 13 15

.87 7413 7430 7447 7464 7482 7499 7516 7534 7551 7568 2 3 5 7 9 10 12 14 16

.88 7586 7603 7621 7638 7656 7674 7691 7709 7727 7745 2 4 5 7 9 11 12 14 16

.89 7762 7780 7798 7816 7834 7852 7870 7889 7907 7925 2 4 5 7 9 11 13 14 16

.90 7943 7962 7980 7998 8017 8035 8054 8072 8091 8110 2 4 6 7 9 11 13 15 17

.91 8128 8147 8166 8185 8204 8222 8241 8260 8279 8299 2 4 6 8 9 11 13 15 17

.92 8318 8337 8356 8375 8395 8414 8433 8453 8472 8492 2 4 6 8 10 12 14 15 17

.93 8511 8531 8551 8570 8590 8610 8630 8650 8670 8690 2 4 6 8 10 12 14 16 18

.94 8710 8730 8750 8770 8790 8810 8831 8851 8872 8892 2 4 6 8 10 12 14 16 18

.95 8913 8933 8954 8974 8995 9016 9036 9057 9078 9099 2 4 6 8 10 12 15 17 19

.96 9120 9141 9162 9183 9204 9226 9247 9268 9290 9311 2 4 6 8 11 13 15 17 19

.97 9333 9354 9376 9397 9419 9441 9462 9484 9506 9528 2 4 7 9 11 13 15 17 20

.98 9550 9572 9594 9616 9638 9661 9683 9705 9727 9750 2 4 7 9 11 13 16 18 20

.99 9772 9795 9817 9849 9863 9886 9908 9931 9954 9977 2 5 7 9 11 14 16 18 20
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