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(iii)

gâ¥gháÇa® ciu

11« tF¥ã‰fhd RuhÉ‹ fÂjÉaš (bjhFâ - 1 k‰W«  bjhFâ - 2) tÊfh£oia btËÆLtâš 

bgUÄjK« k»œ¢áí« mil»nwh«. fÂjÉaš ghl§fS¡fhd Édh ÉilfŸ /gÆ‰áfŸ Äfî« 

vËikahf, Rygkhf òÇªJbfhŸS« Éj¤âš ju¥g£LŸsd.

RuhÉ‹ fÂjÉaš tÊfh£o khzt®fË‹ všyh¤ njitfisí« fU¤âš bfh©L 

cUth¡f¥g£LŸsJ. ghlüiy e‹F kâ¥ghŒî brŒJ khzt®fŸ všyh¥ ghl§fisí« btFthf 

c£»u»¤J m¿ªJbfh©L nj®it Rygkhf vGâ mâf kâ¥bg©fis¥ bg‰W bt‰¿ahs®fshF« 

Éj¤âš, ekJ bt‰¿¡fhd ïªj tÊfh£o jahÇ¡f¥g£LŸsJ.

MáÇa®fS¡F ghl« el¤JtâY«, khzt®fS¡F¡ f‰W¡ bfhŸtâY« ïªj tÊfh£o Jizahf 

ïU¡F«.

muR bghJ¤ nj®î¡fhd òâa kâ¥Õ£L KiwÆš 100 kâ¥bg©fŸ totik¥ãš, 

90 kâ¥bg©fS¡fhd vG¤J¤ nj®É‹ Édh¤jhŸ mo¥gilÆš  ekJ tÊfh£o 

cUth¡f¥g£LŸsjhš, nj®îfis Äf¢ rÇahd Éj¤âš vâ®bfhŸsyh«.

ekJ RuhÉ‹ fÂjÉaš  tÊfh£oÆš ïJ ngh‹w gy áw¥g«r§fŸ ml§»ÆUªjhY«, khzt®fŸ 

òÇªJbfhŸs cjÉL« MáÇa®fË‹ gÂí« kf¤jhdJ v‹gij kW¥gj‰»šiy.

MáÇa®fË‹ f‰W¤jU« gÂÆš cWJizahfî«, khzt®fŸ ghl§fis¡ f‰F« Éj¤âš 

C¡f« jU« tifÆY« ekJ tÊfh£o âfG« vd e«ò»nwh«.

ïiwaUis nt©L»nwh«. eynk Éisf!

RghZ uh{,  B.E., M.S.
- gâ¥gf¤jh®.
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bghUsl¡f«

bjhFâ - I
m¤âaha« ghl¤ jiy¥òfŸ g¡f v©

1. fz§fŸ, bjhl®òfŸ k‰W« rh®òfŸ 3-29

2. mo¥gil ïa‰fÂj« 30-56

3. K¡nfhzÉaš 57-108

4. nr®¥ãaš k‰W« fÂj¤ bjhF¤j¿jš 109 -140

5. <UW¥ò¤ nj‰w«, bjhl®KiwfŸ  k‰W« bjhl®fŸ 141 -162

6. ïU gÇkhz gFKiw toÉaš 163 - 196

[2]
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[3]

fz§fŸ, bjhl®òfŸ 
k‰W« rh®òfŸ01

gÆ‰á 1.1

1. Ñœ¡fh©gitfis g£oaš KiwÆš vGJf.

(i) {x ∈N : x2 < 121 k‰W« x xU gfh 

v©zhF«.}
(ii) (x – 1) (x +1) (x2 – 1) = 0 vD« rk‹gh£o‹ 

Äif _y§fË‹ fz«.

(iii) { x ∈N: 4 x + 9 < 52}

(iv) x
x

x
x: , { }-

+
= Î - -{ }4

2
3 2�

Ô®î :

(i)  A = { x ∈N, x2 < 121 k‰W« x X® gfh v©} 

v‹f.

    A = { 2, 3, 5, 7}.
(ii)  B = {(x – 1), (x + 1), (x2 – 1) = 0 vD« 

rk‹gh£o‹ Äif _y§fË‹ fz«} v‹f.

  (x –1) (x +1) (x +1) (x –1) = 0
  (x + 1)2 (x – 1)2  = 0
  (x + 1)2 = 0 (m) (x – 1)2 = 0
  x + 1 = 0 (m)  x – 1 = 0
  x = –1 (m)  x = 1
  x = 1, –1 
  B = {1}.

(iii)  C = {x ∈N, 4x + 9 < 52} v‹f.

 ⇒ C = {x ∈ N, 4x < 52 − 9}
 ⇒ C = {x ∈N, 4x < 43}

 ⇒ C = x x N∈ <







,
43

4
 ⇒ C = {x ∈N, x < 10.75}
 ⇒ C = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}.

(iv)  D = x x
x

x, ,
−
+

= ∈ − −{ }







4

2
3 2R  v‹f.

 ⇒ D = {x : x – 4 = 3x + 6, x ∈ R}
 ⇒ D = {x : − 4 − 6 = 3x − x, x ∈ R}
 ⇒ D = {x : −10 = 2x, x ∈ R}
 ⇒ D = {x : x = −5, x ∈ R} ⇒ D = {−5}.

2. {−1, 1} vD« fz¤ij¡ fz¡ f£lik¥ò 

KiwÆš vGJf.

Ô®î :  P = { –1, 1} v‹f

⇒  P  = {x ∈R : x v‹gJ x2 – 1 = 0 -‹ Ô®î}.
 P  = {x ∈R : x2 = 1}

3. Ñœ¡fh©gdt‰WŸ vit KoîŸs fz«, 

KoÉšyhj fz« v‹gjid¡ F¿¥ãLf.

(i) {x ∈N: x v‹gJ xU ïu£il¥ gil  

gfh v©}.
(ii) {x ∈N: x v‹gJ xU x‰iw¥gil  

gfh v©}.
(iii) {x ∈Z: x v‹gJ g¤ij Él¡ Fiwªj 

ïu£il¥ gil v©}.
(iv) {x ∈R: x v‹gJ xU É»jKW v©}.
(v) {x ∈N: x v‹gJ xU É»jKW v©}.

Ô®î :

(i) A = {x ∈ N, x v‹gJ xU ïu£il¥ gil gfh 

v©} v‹f,

 ⇒ A = {2} ⇒ A xU KoîW fz«.

(ii) B = {x ∈N, x v‹gJ xU x‰iw¥ gil gfh 

v©} v‹f.

 ⇒ B = {1, 3, 5, 7, 11......} xU Koîwh fz«.

(iii) C ={x ∈ Z, x v‹gJ g¤ij Él¡ Fiwªj 

ïu£il¥gil v©} v‹f.

 ⇒ C = {– ∞ ... – 4. – 2, 2, 4, 6, 8} 
 Koîwh fz«.

(iv) D ={x ∈R, v‹gJ xU É»j KW v©} v‹f.

 ⇒ D = { É»j KW v©fË‹ fz«} xU 

Koîwh fz«.

(v) E = {x ∈N : x xU É»j KW v©}

 ⇒ E = 
1

1

2

1

3

1

4

1
, , , ............









 ⇒ E xU Koîwh fz«.

òò¤jf Édh¡fŸ
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4 RuhÉ‹ ✤ 11 - M« tF¥ò  - fÂjÉaš ✤ bjhFâ 1 ✤ m¤âaha« 1 ✤ fz§fŸ,bjhl®òfŸ k‰W« rh®òfŸ

4. ã‹tUtdt‰iw, jFªj A,B,C fz§fis¡ 

bfh©L rÇgh®¡fî«.

(i) A × (B∩C) = (A × B ) ∩ (A × C).
(ii) A × (B∪C) = (A × B ) ∪ (A × C).
(iii) (A ×B) ∩ (B× A ) = (A ∩ B) × (B ∩ A).
(iv) C − (B − A) = (C ∩ A) ∪ (C ∩ B′).
(v) (B − A) ∩ C = (B ∩ C) − A = B ∩ (C − A).
(vi) (B − A) ∪ C = (B ∪ C) − (A − C).

Ô®î : (i)   A × (B∩C) = (A × B ) ∩ (A × C)
 U = {1, 2, 3, 4, 5, 6, 7, 8, 9}, 
 A = { 1, 2, 3} 
 B = {4,5,6,7},C ={4, 3, 5, 9} v‹f.
 L.H.S = A × (B∩C)
 (B∩C) = {4, 5}
  A × (B∩C) = {1, 2, 3} × {4, 5}
  = {(1,4), (1,5), (2,4), (2,5), 
 (3,4), (3,5)}   …(1)
 R.H.S = (A × B ) ∩ (A× C)
 A×B = {1, 2, 3}×{4, 5, 6, 7}
  = {(1,4), (1,5), (1,6), (1,7),
   (2,4), (2,5),(2,6) , (2,7),
   (3,4), (3,5), (3,6), (3,7)}
 A×C = {1,2,3} ×{4,3,5,9}
  = {(1,4), (1,3), (1,5), (1,9),
   (2,4), (2,3),(2,5) , (2,9),
   (3,4), (3,3), (3,5), (3,9)}
 (A × B ) ∩ (A× C) = {(1,4), (1,5), (2,4), (2,5), 
 (3,4), (3,5)} ...(2)

∴(1) k‰W« (2) ÈUªJ

L.H.S = R.H.S vd Ã%ã¡f¥g£lJ.

(ii) L.H.S = A × (B∪C)
  B∪C = {4, 5, 6, 7} ∪ {4,3,5,9}
   = {3,4,5,6,7,9}
  A × (B∪C) = {1,2,3} × {3,4,5,6,7,9}
   = {(1,3),(1,4),(1,5),(1,6),(1,7)
    (1,9),(2,3),(2,4), (2, 5),(2,6), 
    (2,7), (2, 9), (3, 3), (3, 4),  
    (3, 5),(3, 6), (3, 7), (3, 9)}  
 ...(1)
  R.H.S = (A × B) ∪ (A × C)
  A × B = {1, 2, 3} × {4, 5, 6, 7}
   = {(1, 4), (1, 5), (1, 6), (1, 7), 
    (2,4), (2,5), (2,6),(2,7), (3,4),
    (3,5), (3,6), (3,7)}
  A × C = {1, 2, 3} × {4, 3, 5, 9}
   = {(1,4), (1,3), (1,5), (1,9),
    (2,4), (2,3), (2,5), (2,9), 
    (3,4), (3,3), (3,5), (3,9)}
RHS = (A × B) ∪ (A × C) = {(1,3), (1,4), (1,5), (1 6),
   (1,7),(1,9),(2,3),(2,4),(2, 5),
   (2,6),(2,7),(2,9),(3,3),(3,4),

   (3,5),(3,6),(3,7),(3,9)}... (2)
 ∴ (1) k‰W« (2) ÈUªJ

  LHS = RHS vd Ã%ã¡f¥g£lJ.

(iii) (A × B) ∩ (B × A)  =  (A ∩ B) × (B ∩ A)
 A × B = {(1, 4), (1, 5), (1, 6), (1, 7), 
 (2, 4), (2, 5), (2, 6), (2, 7), 
 (3, 4), (3, 5), (3, 6), (3, 7)}
 B × A = {(4, 1), (4. 2), (4, 3), (5, 1), 
 (5, 2), (5, 3), (6, 1), (6, 2), 
 (6, 3), (7, 1), (7, 2), (7, 3)}
 L.H.S = (A × B) ∩ (B × A) ={}...(1)
 A ∩ B = {}, B ∩ A = {}

∴ RHS = (A∩B) × (B ∩ A) = {} ...(2)
∴ (1) k‰W« (2) ÈUªJ
 LHS = RHS vd Ã%ã¡f¥g£lJ.

(iv)  C − (B − A) = (C ∩ A) ∪ (C ∩ B′)
  L.H.S = C − (B − A)
  B − A = {4, 5, 6, 7} − {1, 2, 3} 
   = {4, 5, 6, 7}
  C − (B − A) = {3, 4, 5, 9} − {4, 5, 6, 7} 
   = {3, 9} ...(1)
   R.H.S = (C ∩ A) ∪ (C ∩ B′)
  C ∩ A = {3, 4, 5, 9} ∩ {1, 2, 3}= {3}
  C ∩ B′ = {3, 4, 5, 9} ∩ {1, 2, 3, 8, 9}
   = {3, 9}

  R.H.S = (C∩A)∪(C∩B′)={3,9} ...(2)
 ∴ (1) k‰W« (2) ÈUªJ

 LHS = RHS vd Ã%ã¡f¥g£lJ.
(v) (B − A) ∩ C = (B ∩ C) − A = B ∩ (C − A)
 B − A = {4, 5, 6, 7}
 (B − A) ∩ C = {4, 5, 6, 7} ∩ {3, 4, 5, 9}
  = {4, 5} ...(1)
 (B ∩ C) − A = {4, 5, 6, 7} ∩ {3, 4, 5, 9} 
 − {1, 2, 3}
   = {4, 5} − {1, 2, 3} ={4, 5}
 ...(2)
  B ∩ (C − A) = {4, 5, 6, 7} ∩ [{3, 4, 5, 9} 
 − {1, 2, 3}]
  = {4, 5, 6, 7} ∩ {4, 5, 9}
  = {4, 5}  ...(3)

(1) = (2) = (3) vd Ã%ã¡f¥g£lJ.

(vi) (B − A) ∪ C  = (B ∪ C) − (A − C)
 L.H.S = (B − A) ∪ C
 B − A = {4, 5, 6, 7}
 (B − A) ∪ C = {3, 4, 5, 6, 7, 9} ...(1)
 RHS = (B ∪ C) − (A − C) 
 B ∪ C = {3, 4, 5, 6, 7, 9}
  A − C = {1, 2}
 (B ∪ C) − (A − C) = {3, 4, 5, 6, 7, 9} ...(2)

∴ (1) k‰W« (2) ÈUªJ

 LHS = RHS vd Ã%ã¡f¥g£lJ.

5. “xU fz¤âYŸs X® cW¥ò v¥bghGJ« 

j‹ fz¤â‰nf c£fzkhf mikahJ” v‹w 

T‰¿‹ c©ik¤j‹ikia MuhŒf.

Ô®î :   P = {a, b, c, d}
 c£fz§fŸ P(A)  = {{a}, {b}, {c}, {d}}
 xU fz¤âYŸs x›bthU cW¥ò« 

m¡fz¤â‹ c£fzkhF«.

 vdnt bfhL¡f¥g£l T‰W c©ik mšy.
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6. n(P(A)) = 1024, n (A∪B) = 15 k‰W« n(P(B)) =32 
vÅš, n(A∩B) fh©f.

Ô®î :  n(P(A)) = 1024 = 210

   n(P(A)) = 2n(A)

   ∴ n(A) = 10
    n(P(B)) = 32 = 25

   n(B) = 5
   n(A ∪ B) = n(A) + n(B) − n(A ∩ B)
   15 = 10 + 5 − n(A ∩ B)
   n(A ∩ B) = 15 − 15 = 0.

7. n(A∩B) =3 k‰W« n (A∪B) = 10 vÅš, n(P(AΔB)) 
fh©f. [Qy. - 2018 & 2023; CRT- 2022]

Ô®î :  A, B v‹gd x‹iwbah‹W bt£L« fz§fŸ 

vÅš

 n(A∪B) = n(A−B)+n(B−A)+ n(A∩ B)
 n(A − B) + n(B − A) = n(A ∪ B) − n(A ∩ B)
 n(A Δ B) = 10 − 3
 ∴ n(AΔB) = 7
 n[p(A Δ B)] = 27 = 128.

8. A × A v‹w fz¤âš 16 cW¥òfŸ cŸsd. 

nkY« mâYŸs ïU cW¥òfŸ (1,3) k‰W« 

(0,2) vÅš A-‹ cW¥òfis¡ fh©f.

  [Hy. - 2018; June-2019]

Ô®î :  A × A -š 16 cW¥òfŸ cŸsJ vÅš A š cŸs 

cW¥òfË‹ v©Â¡if 4 MF«.

⇒ n(A) = 4
 A × A -š cW¥òfŸ (1, 3), (0, 2) vÅš

 A-š cŸs cW¥òfŸ A= {0, 1, 2, 3} vd 

ïU¡fyh«.

9. n(A) = 3 k‰W« n(B) = 2 vD« Ãgªjid¡F£g£L 

mikªJŸs ïU fz§fŸ A, B MF«. (x, 1),  
(y, 2), (z, 1) v‹git A × B vD« fz¤âYŸs áy 

cW¥òfŸ vÅš, A,B fz§fis¡ fh©f. (ï§F, 

x, y, z K‰¿Y« ntWg£l cW¥òfŸ). [Hy. - 2018]

Ô®î :  A × B  = {(x, 1), (y, 2), (z, 1)} vd¤ ju¥g£LŸsJ.

 n(A) = 3, n(B) = 2 v‹gjhš 

 n(A × B) = 6
  A × B = {(x, 1),(y, 2),(z, 1),(x, 2),(y, 1), (z, 2)}
   ⇒ A = {x, y, z}, B = {1, 2}.

10. A × A fz¤âš 16 cW¥òfŸ cŸsd.  

S = {(a,b) ∈ A × A: a < b} v‹w fz¤âš cŸs 

ïU cW¥òfŸ (−1, 2) k‰W« (0, 1) vÅš S ïš 

cŸs ÛjKŸs cW¥òfis¡ fh©f. 

  [Qy. - 2018 & 2024; June- 2019; July- 2023 & 2024]

Ô®î :  n(A ×A) = 16 ⇒ n(A) = 4 ; 
  S = {(a, b) ∈ A × A ; a < b}
  A = {0, 1, 2, −1}
 A × A =  {(0,0), (0,1), (0,2), (0,−1), (1,0), 

(1,1),(1,2),(1,−1), (2,0), (2,1),(2,2), 
(2,−1), (−1,0), (−1,1),(−1,2),(−1, −1)}

∴ S = {(0,1),(0,2),(1,2),(−1,0),(−1,1), (−1,2)}
∴ vŠáíŸs S-‹ cW¥òfŸ bfhL¡f¥g£LŸs  

(−1, 2), (0, 1) I¤ jÉ®¤J

  = {(0, 2), (1, 2), (−1, 0), (−1, 1)}.

gÆ‰á 1.2

1. Ñœ¡fhQ« bjhl®òfS¡F j‰R£L, rk¢Ó® 

k‰W« fl¥ò M»at‰iw g‰¿ MuhŒf.

(i) Äif KG v©fËš bjhl®ò R MdJ 
“n-‹ tF¤â m Mf ïUªjhš mR n” vd 
tiuaW¡f¥gL»wJ.

Ô®î :  Äif KG v©fËš bjhl®ò R MdJ “n-‹ 

tF¤â m Mf ïUªjhš mRn”.
 j‰R£L :
 m MdJ m Mš tFgL«bghGJ m v‹gJ 

mid¤J Äif KG¡fŸ MF«.

 ∴ R v‹gJ j‰R£L¤ bjhl®ò MF«.

 rk¢Ó® bjhl®ò :
 m R n ⇒ n R m
 m MdJ n -‹ tF¤â ⇒ 4-‹ tF¤â  

2 ≠ 2-‹ tF¤â 4
 ∴ R v‹gJ rk¢Ó® mšy.

 fl¥ò¤ bjhl®ò :
 m R n, n R p ⇒ m R p
 m MdJ n -‹ tF¤â, n MdJ p -‹ tF¤â

 ⇒ m MdJ p -‹ tF¤â.

 ∴R xU fl¥ò¤ bjhl®ò.

 ∴ R xU j‰R£L; rk¢Ó® mšy ; fl¥ò.

(ii) P v‹gJ js¤âYŸs mid¤J 
ne®¡nfhLfË‹ fz¤ij¡ F¿¥gjhf¡ 
bfhŸf. bjhl®ò R v‹gJ “l MdJ 
m-¡F¢ br§F¤jhf ïUªjhš lRm” vd 
tiuaW¡f¥gL»wJ. [Qy.- 2019]

 l, m, n ∈ P v‹f.

 j‰R£L:

 l MdJ l ‰F br§F¤jhf ïU¡f KoahJ.

 ∴ ⇒l lR R  xU j‰R£L bjhl®ò mšy.

 rk¢Ó® bjhl®ò:

 l R m ⇒ m R l
 l MdJ m ‰F¢ br§F¤J

 m MdJ l ‰F¢ br§F¤J.

 ∴ R v‹gJ xU rk¢Ó® bjhl®ò.

 fl¥ò¤ bjhl®ò:
 l R m nkY« m R n ≠ l R n
 l MdJ m ‰F¢ br§F¤J

 m MdJ n ‰F¢ br§F¤J

 Mdhš l MdJ n ‰F¢ br§F¤J Mf ïU¡f 

KoahJ.

 ∴ R MdJ xU fl¥ò¤ bjhl®ò mšy.

 ⇒ R v‹gJ rk¢Ó® bjhl®ò k£Lnk.

www.surabooks.com

enquiry@surabooks.com PH: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



6 RuhÉ‹ ✤ 11 - M« tF¥ò  - fÂjÉaš ✤ bjhFâ 1 ✤ m¤âaha« 1 ✤ fz§fŸ,bjhl®òfŸ k‰W« rh®òfŸ

(iii) A v‹gJ xU FL«g¤â‹ cW¥ãd®fŸ 
midtiuí« bfh©l fzkhf¡ fUJf. “a 
v‹gt® b-‹ rnfhjÇ ïšiybaÅš bjhl®ò 
R MdJ aRb” vd tiuaW¡f¥gL»wJ.

  A v‹gJ xU FL«g¤âš cW¥ãd®fŸ 

midtiuí« bfh©l fz«.

 bjhl®ò R v‹gJ "a v‹gt® b -‹ rnfhjÇ 

ïšiy. a, b, c ∈ A
 j‰R£L:

 aRa ⇒ a -MdJ a-‹ rnfhjÇ Mf ïU¡f 

KoahJ.

 ∴ R xU j‰R£L bjhl®ò.

 rk¢Ó® bjhl®ò :  
aRb ⇒ bRa

 a MdJ b -‹ rnfhjÇ mšy. b MdJ a -‹ 

rnfhjÇ 

 ∴ R xU rk¢Ó® bjhl®ò mšy.

 fl¥ò¤ bjhl®ò : 

 aRb k‰W« bRc ⇒ aRc
 a MdJ b -‹ rnfhjÇ mšy. 

 b MdJ c-‹ rnfhjÇ mšy.

 ⇒ a MdJ c -‹ rnfhjÇ.

 ∴ R xU fl¥ò¤ bjhl®ò mšy. 
(iv) A v‹gJ xU FL«g¤â‹ bg© 

cW¥ãd®fŸ midtiuí« bfh©l 
fz« v‹f. bjhl®ò R v‹gJ “a v‹gt® 
b-‹ rnfhjÇ ïšiybaÅš bjhl®ò R 
MdJ aRb” vd tiuaW¡f¥gL»wJ.

 a, b, c ∈ A v‹f

 j‰R£L: 

 a R a ⇒ a MdJ a -‹ rnfhjÇ mšy.

 ∴ R xU j‰R£L

 rk¢Ó® bjhl®ò : 

 aRb ⇒ bRa 
 a v‹gJ b -ï‹ rnfhjÇ mšy.

 ⇒ b v‹gJ a -ï‹ rnfhjÇ mšy.

 ∴ R xU rk¢Ó® bjhl®ò

 fl¥ò¤ bjhl®ò :

 aRb , bRc ⇒ aRc
 a Mdt® b -‹ rnfhjÇ mšy.

 b Mdt® c -‹ rnfhjÇ mšy.

 a Mdt® c -‹ rnfhjÇ Mth®.

 (vL) jhŒ kfË‹ rnfhjÇ mšy, kfŸ á¤âÆ‹ 

rnfhjÇ mšy, Mdhš jhŒ á¤âÆ‹ rnfhjÇ. 

∴ R v‹gJ fl¥ò bjhl®ò mšy.

 ∴ R xU j‰R£L k‰W« rk¢Ó® k£Lnk.

(v) mid¤J ïaš v©fË‹ fz¤âš 
bjhl®ò R v‹gJ “x + 2y = 1” vÅš xRy 

vd tiuaW¡f¥gL»wJ.
 x, y ∈ N v‹f.

 j‰R£L :

 x R x ⇒ x + 2x = 1 ⇒3x =1 ⇒ x = 
1

3
∉NN

 ∴ R v‹gJ j‰R£L bjhl®ò mšy.

 rk¢Ó® bjhl®ò :
  R xU bt‰W¡fz«

 ∴ R xU rk¢Ó® bjhl®ò (tiuaiwÆ‹ go)

 fl¥ò¤ bjhl®ò :
 R xU bt‰W¡fz«

 ∴ R xU fl¥ò¤ bjhl®ò (tiuaiwÆ‹ go)

2. X = {a,b,c,d} k‰W« R = {(a,a), (b, b), (a,c)} 
v‹f. bjhl®ò R-I (i) j‰R£L (ii) rk¢Ó® 
(iii) fl¥ò (iv) rkhd¤ bjhl®ò vd cUth¡f 
R-cl‹ nr®¡f¥gl nt©oa Fiwªjg£r 
cW¥òfis vGJf. [Qy. - 2023]

Ô®î : X = {a, b, c, d}
 R = {(a, a), (b, b), (a, c)}
(i) R xU j‰R£L Mf ïU¡f (c, c), (d, d)
 R - š nr®¡f¥gl nt©L«.

(ii) R xU rk¢Ó® bjhl®ò Mf ïU¡f  

R-š (c, a) ïU¡f nt©L«.

(iii) R v‹gJ fl¥ò 

 ∴ vijí« nr®¡f nt©oaâšiy

(iv) R xU j‰R£L, rk¢Ó®, fl¥ò¤ bjhl®ò Mf 

ïU¡Fnkahdhš mJ xU rkhd¤ bjhl®ò 

MF«.

 R-š ïU¡f nt©oa Fiwªj g£r cW¥òfŸ 

{(c,c), (d, d), (c, a)}.

3. A = {a,b,c} k‰W« R = {(a,a), (b, b), (a,c)} v‹f. 

bjhl®ò R-I (i) j‰R£L (ii) rk¢Ó® (iii) fl¥ò  

(iv) rkhd¤ bjhl®ò vd cUth¡f R-cl‹ 

nr®¡f nt©oa Fiwªjg£r cW¥òfis 

vGJf.  [July- 2023]

Ô®î : (i)  ⇒ R = {(a, a), (b, b), (c, c)} xU j‰R£L 

Mf ïU¡f Koí«.

  (c,c) v‹w cW¥ò R -š nr®¡f¥gl nt©L«. 

 (ii)  R = {(a, a), (b, b), (a, c)} cl‹ (c,a) nr®¤jhš 

mJ xU rk¢Ó® bjhl®ò cilajhF«.

 (iii)  R = {(a, a), (b, a), (a, c)} xU fl¥ò¤ bjhl®ò 

MF«.

 (iv)  R xU rkhd¤ bjhl®ò Mf ïU¡f mJ xU 

j‰R£L, rk¢Ó®, fl¥ò bjhl®ò Mf ïU¡f 

nt©L«.

   vdnt Fiwªj g£r cW¥òfŸ (c, c ) k‰W« 

(c, a).
4. xU js¤âYŸs mid¤J K¡nfhz§fË‹ 

fz¤ij P v‹ngh«. P-š R v‹w bjhl®ghdJ 

“a MdJ b‹ tobth¤jjhf ïU¥ã‹ aRb” 
vd tiuaW¡f¥gL»wJ. R v‹gJ rkhd¤ 

bjhl®ò vd ÃWîf.
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Ô®î :   P xU js¤âYŸs mid¤J K¡nfhz§fË‹ 

fz« v‹f.

P -š R v‹w bjhl®ghdJ “a MdJ b-‹ 

tobth¤jitahf ïU¥ã‹ aRb” vd 

tiuaW¡f¥gL»wJ.

a, b, c ∈ P v‹f.

j‰R£L :

aRa ⇒ a MdJ a ¡F tobth¤jJ. a ∈ P 
∴ R xU j‰R£L.

rk¢Ó® bjhl®ò :

aRb ⇒ bRa    a MdJ b ¡F tobth¤jJ.

b MdJ a ¡F tobth¤jJ. a, b ∈ P
∴ R xU rk¢Ó® bjhl®ò.

fl¥ò¤ bjhl®ò :

aRb , bRc ⇒ a R c
a MdJ b ¡F tobth¤jJ.

b MdJ c ¡F tobth¤jJ.

∴ a MdJ c ¡F tobth¤jJ.

a, b, c ∈ P ∴ R xU fl¥ò¤ bjhl®ò

∴ R xU rkhd¤ bjhl®ò MF«.

5. ïaš v©fËš fz¤âš R v‹gJ  
“2a + 3b = 30 vÅš aRb” vd tiuaW¡f¥gL»wJ. 
R-š cŸs cW¥òfis vGJf. mJ (i) j‰R£L  
(ii) rk¢Ó® (iii) fl¥ò (iv) rkhd¤ bjhl®gh 
v‹gij rÇgh®¡f.

Ô®î :  ïaš v©fË‹ fz¤âš R v‹gJ “ 2a + 3b = 30 
vÅš aRb” vd tiuaW¡f¥gL»wJ.

 a, b∈N ⇒ 2a + 3b = 30 
 2a + 3b = 30
 2a = 30 − 3b
 a = 30 3

2

− b

a 12 9 6 3
b 2 4 6 8

tÇir¢ nrhofŸ : (12, 2), (9, 4), (6, 6), (3, 8) 
(i) j‰R£L : 

  (12, 12) ∉ R ⇒ R xU j‰R£L mšy.

(ii) rk¢Ó® bjhl®ò :
  (9, 4) ∈ R ⇒ (4, 9) ∉ R
  ∴ R xU rk¢Ó® bjhl®ò mšy.

(iii) fl¥ò¤ bjhl®ò : 
  bjËthf R v‹gJ fl¥ò bjhl®ò

  [(i.e) (a, b) (b, c) ∉R] 
(iv) R xU rkhd¤ bjhl®ghf ïU¡f KoahJ.

6. br‹idÆš cŸs k¡fË‹ fz¤âš “e£ò” 
xU rkhd¤ bjhl®g‹W v‹gij Ã%ã¡f.

Ô®î : a, b, c ∈ P, P  br‹idÆš cŸs k¡fË‹ fz«.

 j‰R£L : 

 a -MdJ a ¡F e£ò vd¡Tw ïayhJ.

 ⇒ a R a ⇒ R XU  j‰R£L mšy.

 rk¢Ó® bjhl®ò : 

 a MdJ b ¡F e£ò ⇒ a R b
 b MdJ a ¡F e£ò ⇒ b R a
 ∴ R xU rk¢Ó® bjhl®ò

 fl¥ò¤ bjhl®ò : 

 a MdJ b ¡F e£ò ⇒ a R b
 b MdJ c ¡F e£ò ⇒ b R c
 a MdJ c ¡F e£ò Mf ïU¡f nt©oaJ 

ïšiy.

 ∴ R xU fl¥ò¤ bjhl®ò mšy.

 ∴R xU rkhd¤ bjhl®g‹W vd Ã%ã¡f¥g£lJ.

7. ïaš v©fËš fz¤âš bjhl®ò R MdJ 

“a + b ≤ 6 Mf ïUªjhš aRb” vd tiuaW¡f¥ 

gL»wJ. R-š cŸs cW¥òfis vGJf. mJ 

(i) j‰R£L (ii) rk¢Ó® (iii) fl¥ò (iv) rkhd¤ 

bjhl®ò v‹gij rÇgh®¡f.

Ô®î :    a + b ≤ 6 , a, b ∈ N, aRb vd bjhl®ògL¤j¥gL»wJ 

a + b ≤ 6 ⇒ a ≤ 6 – b
a 1 1 1 1 1 2 2 2 2 3 3 3 4 4 5
b 1 2 3 4 5 1 2 3 4 1 2 3 1 2 1

  ∴ tÇir nrhofŸ (1, 1) (1, 2) (1, 3) (1, 4)  
(1, 5), (2, 1), (2, 2), (2,3), (2,4), (3,1), (3,2), (3,3), 
(4,1), (4,2),(5, 1)

(i) j‰R£L : (4, 4) ∉ R
 ∴ R xU j‰R£L mšy.

(ii) rk¢Ó® bjhl®ò: 

 (1, 5) ∈ R ⇒ (5, 1) ∈ R, (2, 4) ∈ R ⇒ (4, 2) ∈ R
 (1, 2) ∈ R ⇒ (2, 1) ∈ R, (1, 3) ∈ R ⇒ (3, 1) ∈ R
 (1, 4) ∈ R ⇒ (4, 1) ∈ R, (2, 3) ∈ R ⇒ (3, 2) ∈ R
 ∴ R xU rk¢Ó®.

(iii) fl¥ò¤ bjhl®ò: 

  (3, 1) ∈ R k‰W« (1, 5) ∈ R  ⇒ (3, 5) ∉ R
 ∴ R xU fl¥ò¤ bjhl®ò mšy ; 

(iv) R xU rkhd¤ bjhl®ò mšy.

8. A = {a,b,c} v‹f. A-‹ Ûjhd Äf¢á¿a 

br›bt©ikíila rkhd¤ bjhl®ò v‹d? 

A-‹ Ûjhd Äf¥ bgÇa br›bt©ikíila 

rkhd¤ bjhl®ò v‹d?

Ô®î : A = {a, b, c} v‹f.

(i) R = {(a, a), (b, b), (c,c)} 

 R xU j‰R£L, rk¢Ó® k‰W« fl¥ò¤ bjhl®ò 

 ∴ R xU rkhd¤ bjhl®ò MF«.

 n(R) = A‹ Ûjhd Äf¢á¿a br›bt©ik 

cila rkhd¤ bjhl®ò ⇒ n(R) = 3

www.surabooks.com

enquiry@surabooks.com PH: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



8 RuhÉ‹ ✤ 11 - M« tF¥ò  - fÂjÉaš ✤ bjhFâ 1 ✤ m¤âaha« 1 ✤ fz§fŸ,bjhl®òfŸ k‰W« rh®òfŸ

(ii) R = {(a, a), (a , b), (a, c), (b, b), (b, a), (b, c), 
(c, a), (c, b), (c, c) } v‹f

 R xU j‰R£L ∵ (a, a), (b, b), (c, c) ∈ R
 R xU rk¢Ó® bjhl®ò

  (a, b) ∈ R ⇒ (b, a) ∈ R
 (b, c) ∈ R ⇒ (c, b) ∈ R,(c, a) ∈ R ⇒ (a, c) ∈ R
 R xU fl¥ò¤ bjhl®ò

  (a, b), (b, c) ∈ R ⇒ (a, c) ∈ R
 ∴R v‹gJ A-‹  Ûjhd Äf¥bgÇa 

br›bt©ikíila rkhd¤ bjhl®ò MF«.

 ∴ n(R) = 9.
9. Z š “m – n MdJ 7 Mš tFgLbkÅš mRn” 

vd¤ bjhl®ò R tiuaW¡f¥g£lhš R v‹gJ 
rkhd¤ bjhl®ò vd Ã%ã¡f. [Sep.-2020]

Ô®î :   m – m = 0
 m – m MdJ 7 Mš tFgL« ⇒ m R m 
 ∴R xU j‰R£L.

 m R n  vÅš m – n = 7k, k ∈ Z
  n – m  = 7 ( – k), – k ∈ Z
 ∴R xU rk¢Ó® bjhl®ò. 

 mRn, nRp ⇒  m − n = 7k ⇒ m = 7k + n
  n − p = 7l ⇒ − p = 7l − n
  ∴ m − p = 7  7lk n+ n+ −/ / 7l − n
  m = p + 7(K+l) ⇒ m R p
 ∴R xU fl¥ò¤ bjhl®ò ;  ∴R xU rkhd¤ bjhl®ò

gÆ‰á 1.3

1. xU gŸËÆš gândhuh« tF¥ãš 4 ãÇîfËš 

bkh¤j« 120 khzt®fŸ go¡»‹wd®. 

khzt®fË‹ fz« A k‰W« ãÇîfË‹ fz« 

B v‹f. “x v‹w khzt® y ãÇÉÈUªjhš 

x MdJ y cl‹ bjhl®òilaJ'' vd 

tiuaW¡f¥gL»wJ. ï¤bjhl®ò rh®ghFkh? 

ïj‹ ne®khW bjhl®ò g‰¿ És¡Ff.

Ô®î : n(A) = 120, n(B) = 4

  

1

2

3

4

.

.

.

.

120

P

Q

R

S

A B

 P, Q, R, S v‹gd 4 tF¥òfŸ v‹f.

 xRy v‹gJ x v‹gt® y tF¥ig¢ rh®ªjt® v‹w 

bjhl®ig¡ F¿¡»wJ.

 A cŸs x›bthUtU« B-š cŸs VnjD« xU 

tF¥òl‹ bjhl®ògL¤j¥ gL»‹wd®

 ∴ ïJ xU rh®ò MF«.

 ⇒ A→ B xU rh®ò

 Mdhš f –1 : B → A xU rh®ò MfhJ.

 Vbd‹whš x›bthU tF¥ãY« 1 ¡F nk‰g£l 

khzt®fis¡ bfh©oU¥gjhš B → A xU 

rh®ghfhJ.

2. f x

x x

x x

x x x

x x x

( ) =

− + −∞ < ≤ −
+ − < < −

− − ≤ <

− ≤ <

4 if 3
4 if 3 2

if 2 1

if 1 7
0 othe

2

2

rrwise

























; k‰w ïl§fËš

;

;

;

;

 vd tiuaW¡f¥go‹ −4, 1, −2, 7, 0 M»at‰¿š  

f - ‹ kâ¥òfis¡ fh©f.

 [Hy. - 2019 & 2023; Aug. - 2022; April - 2023; Qy. - 2023 & 2024]

Ô®î :    f(−4) = 4 + 4 = 8 
 f(1) = 1−12 = 0
 f(−2) = (−2)2 − (−2) = 4 + 2 = 6
 f(7) = 0
 f(0) = 02 − 0 = 0
 ∴ f(−4) = 8, f(1) = 0, f(−2) = 6
  f(7) = 0, f(0) = 0.

3. f x

x x x

x x x

x x

x

( ) =

+ − ∈ −∞

+ − ∈ ∞

∈

−

















2

2

2

2

5 ; ( , 0)

3 2 ; (3, )

; (0, 2)

3









k‰w ïl§fËš

 vd tiuaW¡f¥go‹ –3, 5, 2, –1, 0 M»at‰¿š 
f-‹ kâ¥òfis¡ fh©f. [First Mid- 2018; Hy.- 2019]

 [Sep.-2021; CRT- 2022; Mar. & July - 2024]

Ô®î :  ∴ f (−3) = (−3)2 + (−3) − 5 = 9 − 8 = 1
 f (5) = 52 + 3(5) − 2 = 25 + 15 − 2 = 38
 f(2) = 22 −3 = 4 −3 =1
 f (−1) = ( −1)2 + (−1) −5 = −5
  f (0) = 02 −3 = −3.
 ∴ f(−3) = 1, f(5) = 38, f(2) = 1, f(−1) = −5,
  f(0) = −3.

4. Ñœ¡fhQ« bjhl®òfŸ rh®òfsh? v‹gjid¢ 

nrhâ¡fî«. rh®òfŸ vÅš mit x‹W¡bfh‹wh 

k‰W« nk‰nfh®¤jyh vd¢ nrhâ¡fî«. rh®ò 

ïšiy vÅš fhuz« Twî«.

(i) A = {a, b, c} k‰W« f = {(a, c), (b, c), (c, b)};  
(f : A → A)

(ii) X = {x, y, z} k‰W« f = {(x, y), (x, z), (z, x)};  
(f : X → X)

www.surabooks.com

enquiry@surabooks.com PH: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



RuhÉ‹  ✤ 11 - M« tF¥ò - fÂjÉaš ✤ bjhFâ 1 ✤ m¤âaha« 1 ✤ fz§fŸ,bjhl®òfŸ k‰W« rh®òfŸ 9

Ô®î :

(i) A = {a, b, c}; f ; A → A

a

b

c

a

b

c

A A

 

 ïJ xU rh®ò Mdhš x‹W¡ bfh‹whd 

rh®ò mšy.

(ii) X = {x, y, z}, f = {(x,y) (x,z), (z,x)}; f : X → X

x

y

z

x

y

z

X

f

X

 

 f xU rh®ò mšy.

  Vbd‹whš x ∈ X‰F ïu©L ÃHš 

cW¥ò¡fŸ cŸsd (x,y) (x,z).
5. A = {1, 2, 3, 4} k‰W« B = {a, b, c, d}  vÅš 

ã‹tU« x›bth‹¿‰F« A → B ¡F xU rh®ò 

cjhuzkhf¤ jUf.

(i) x‹W¡bfh‹W« mšy k‰W« 

nk‰nfh®¤jY« mšy.

(ii) x‹W¡bfh‹W mšy Mdhš 

nk‰nfh®¤jš.

(iii) x‹W¡bfh‹W Mdhš nk‰nfh®¤jš 

mšy.

(iv) x‹W¡bfh‹W k‰W« nk‰nfh®¤jš.

Ô®î : 
(i) A = {1, 2, 3, 4}
 B = {a, b, c, d}

(i)  

1

2

3

4

a

b

c

d

A B

 

 Jiz rh®gf« = {a, b, c, d}
 å¢rf« = {b, d}
 rh®gf¤âš cŸs ïU cW¥òfŸ, xU 

cW¥òl‹ bjhl®ò bfh©LŸsJ. vdnt 

x‹W¡bfh‹W« mšy. 

 nkY« Jiz rh®gf¤âš a,c-¡F K‹ ã«g« 

ïšiy. vdnt nk‰nfh®¤jY« ïšiy.

(ii) A = {1, 2, 3, 4}, B = {a, b, c, d} vÅš  
f : A → B xU rh®ò mšy. xU rh®ò 

nk‰nfh®¤jš vÅš mJ x‹W¡ bfh‹whf 

ïU¤jš nt©L«. Mdhš x‹W¡bfh‹W 

mšy v‹gjhš ïJ rh®ghf ïU¡f KoahJ.

(iii) f : A → B X‹W¡bfh‹W vÅš A cŸs 

x›bthU cW¥ò« B -š x›bthU 

cW¥òlD« bjhl®ò gL¤j¥g£oU¡f 

nt©L«. m¥go ïU¡F« bghGJ mJ 

nk‰nfh®¤jš MF«. vdnt x‹W¡bfh‹W 

Mdhš nk‰nfh®¤jš mšy v‹gJ xU 

rh®ghfhJ.

(iv)  1

2

3

4

a

b

c

d

A B

f = A → B
f = {(1, a), (2, b), (3, c), (4, d)}
bt›ntW cW¥òfŸ bt›ntW ÃHš cW¥ò¡fis¡ 

bfh©LŸsd. vdnt ïJ xU x‹W¡ bfh‹whd 

rh®ò.

ï§F  Jiz kâ¥gf« B = {a, b, c, d}
å¢rf« = {a, b, c, d}=B 
∴ f xU nk‰nfh®¤jš

∴ f xU x‹W¡bfh‹W k‰W« nk‰nfh®¤jš

6. 
1

1 2sin− x
 v‹w rh®ã‹ rh®gf¤ij¡ fh©f.

[Hy.. - 2019; Sep.-2020; Mar. - 2024]

Ô®î :   f(x) = 1

1 2− sin x

 gFâ = 0 vÅš 1 − 2 sin x = 0
 ⇒ 1 = 2 sin x 

 ⇒ ∴  sin x = 
1

2
⇒ sin x = sin

6

π

 ⇒  x  = nπ+(−1)n π
6

, n∈Z

 (∵ sin x = sin α ⇒ x =  nπ + (−1)n α, n∈Z)

 f -‹ rh®gf« = R − n n znπ π+ −{ } ∈( ) ,1
6

 n∈Z
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7. f(x)= 4
9

2

2

−
−
x

x
 v‹w rh®ã‹ Û¥bgU rh®gf¤ij¡ 

fh©f.

Ô®î :  f(x) = 4
2−

−
x

x2
9

x = 2 vÅš f(x) = 4 2

2 9

2

2

−
−

=
0

5−
= 

0

5−
 = 0

   x  = −2 vÅš f(x) =
4 ( 2)

( 2) 9

2

2

− −

− −
=

0

5− = 0

x-‹ k‰w všyh kâ¥òfS¡F« Fiw v©fË‹ 

t®¡f _ykhf »il¥gjhš mJ rh®ghfhJ.

 vdnt Û¥bgU rh®gf« = ϕ

8. 1
2cos 1x −

 v‹w rh®ã‹ å¢rf¤ij¡ fh©f.

  [Govt. MQP- 2018; April- 2023]

Ô®î : 
1

2 1cos x − -‹ å¢rf« –1 ≤ cos x ≤ 1

 ⇒ −2 ≤ 2 cos x ≤ 2
 ⇒ −2 − 1 ≤ 2 cos x − 1 ≤ 2 − 1
 ⇒ −3 ≤ 2 cos x − 1 ≤ 1

 ⇒ − ≥
−

≥1

3

1

2 1

1

1
  

cos x
 ⇒ −1

3
 ≥  f(x) ≥ 1

 ∴ f(x) -‹ å¢rf« −∞ − 





∪ ∞, [ , )
1

3
1  

9. xy = −2 vD« bjhl®ò jFªj rh®gf¤âš xU 

rh®ò vd¡ fh£Lf. mj‹ rh®gf« k‰W« å¢rf« 

fh©f.

Ô®î :   xy = −2 v‹w bjhl®ãš  x = 
−2
y

 

  f(x1) = f(x2) ⇒
−2

1
y

 =
−2

2y ⇒
1

1y =
1

2
y ⇒ y1 = y2

 f MdJ xU x‹W¡bfh‹W rh®ò.

 0 v‹w cW¥ã‰F ÃHš cU »ilahJ.

 ∴rh®gf« =  R − {0}
  å¢rf«  =  R – {0}.
10. f(x) = |x|+ x k‰W« g(x) = |x|– x  vd f, g : R → R 

tiuaW¡f¥go‹ gof k‰W« fog fh©f.[Mar.-2020]

Ô®î :  f(x) = |x |+ x =
x x x x

xx x
+ = ≥

= <


− +

2 0

0 0

,

,

  g(x) = |x |– x =
x x x
x x x x
− = ≥

− − = − <




0 0

2 0

,

,

  fog(x) = f(g(x)) = 
f x

f xx
0 0

02

( ) ≥
( ) >



 −

if

if

vÅš

vÅš x < 0

 ⇒   fog(x) = 
2 0 0 0

0 0

× = ≥

<





x

x
vÅš

vÅš

  gof (x) = g(f(x)) = vÅš

vÅš





g(2x)
g(0)

x x x x
xx x

+ = ≥
= <



− +

2 0

0 0

,

,

 ⇒  gof (x) = 
0 0

0 0

if

if

x
x

≥
<





vÅš

vÅš

 ⇒  gof (x) = 0, x ∈R 
11. f, g, h v‹gd R-š tiuaW¡f¥g£l bkŒkâ¥ò¢ 

rh®òfbsÅš, (f + g) oh = f o h+ g o h vd Ã%ã¡f. 

nkY« f o (g + h) g‰¿ v‹d Tw ïaY«? jFªj 
fhuz§fSl‹ Éil jUf.

Ô®î :  f, g, h v‹gd R -‹ rh®òfŸ v‹f. R → R
(i) (f + g) oh : R → R
 foh + goh : R → R, x ∈ R
 [(f + g)oh] (x) = (f + g) h(x)
  = f(h(x)) + g(h(x))
  = foh (x) + goh (x)
 ∴ (f + g) oh = foh + goh
(ii)       fo (g + h) = f[(g + h) (x)], x ∈ R
  = f [g(x) + h(x)]
  = fog (x) + foh(x).

12. f : R → R v‹w rh®ò f (x) = 3x − 5 vd 

tiuaW¡f¥go‹ mJ xU ïUòw¢ rh®ò vd 

Ã%ã¤J mj‹ ne®khW fh©f.

  [Govt. MQP & Qy. - 2018]
Ô®î :  y = 3x − 5 v‹f.

  y + 5 = 3x ⇒ x = y +5

3
 ⇒ g(y) = 

y +5

3

  gof (x) = g(f(x)) = g(3x – 5) =3

3

5 5x − + = 3
3
x = x

  fog(y)  =  f(g(y)) = f y +





5

3
= 3

5

3
5

y +





−

    = y + 5 − 5  = y
  vdnt gof(x) = Ix
  fog(y) = Iy
 ï§F I v‹gJ rkÅ¢ rh®ò

  ⇒ f, g ïu©L« ïUòw¢ rh®ghF«. mit 

x‹W¡bfh‹W ne®khwhF«.

 vdnt f X® ïUòw¢ rh®ò. f −1(y) = y +5

3

  y-‰F gâš x-I ãuâÆl f −1(x) = x +5

3
 vd »il¡F«.

13. xU kÅjÅ‹ jirfË‹ vil W MdJ 
mtuJ clš vil x-‹ rh®ghf mik»wJ. 
k‰W« W(x) = 0.35x vdî« F¿¥ãl¥gL»wJ. 
vÅš, ï¢rh®ã‹ rh®gf¤ij Ô®khÅ¡fî«.

  [Qy. - 2023]
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Ô®î :  W(x) = 0.35 x, W(0) = 0, W(1) = 0.35, W(2) = 7, 
W(∞) = ∞

  x v‹gJ clš vilia F¿¥gjhš, ïJ 

ne®kiwahd v©fis k£Lnk vL¡F«.

  ∴W = W →R+

  vdnt fzkhdJ KG v©Â‹ bjhF¥ghF« 

(mšyJ) x > 0
14. nkÈUªJ ÑnH ÉG« xU bghUË‹ cau«,  

t neu¤ij¥ bghW¤J¢ rh®ghf, s(t) = −16 t2 vd 

mik»wJ. ï¢rh®ãid tiuglkhf¡ bfh©L 

x‹W¡bfh‹wh vd¤ Ô®khÅ¡fî«.

Ô®î :  s(t) = −16 t2

   s(t1) = s(t2) ⇒ −16 t
1

2  = −16 t2
2

 ⇒  t
1

2  = t2
2   ⇒ ± t1 = ± t2

   s(t1) =  s(t2) ≠ t1 = t2
∴ ïªj rh®ò x‹W¡F x‹whd rh®ò mšy.

   s(t) = −16 t2 

−60 

−70 

−50 

−40

−30 

−20 

−10 

20 

10 
  0 

30 

40

50 

60 

70 

1 2 3 4 5 −5 −4 −3 −2 −1 X

Y′

X′

Yt 0 1 –1 2 –2

s(t) 0 –16 –16 –64 –64

(0, 0)

(1, –16)

(2, –64)

(–1, –16)

(–2, –64)

neu«

öu«

15. xU F¿¥ã£l th‹tÊ¥ gaz¡ f£lzkhdJ, 
mo¥gil th}®â¡ f£lz« (%ghÆš) C cl‹ 
vÇbghUŸ TLjš f£lz« S cŸsl¡»aJ. C 
k‰W« S M»a ïu©Lnk th‹ bjhiyî msî 
mMš mik»wJ. nkY« C (m) = 0.4m + 50 k‰W«  
S (m) = 0.03m vÅš th‹ bjhiyî msî ßâahf 
xU gaz¢ Ó£o‹ bkh¤j¡ f£lz¤âid 
m-‹ rh®ghf vGJf. nkY« 1600 th‹ bjhiyî 
ikšfS¡fhd gaz¢ Ó£o‹ bjhifia¡ fh©f.

Ô®î :  thDh®â¡ f£lz«

 C(m) = 0.4m + 50
 vÇbghUŸ f£lz« S(m) = 0.03m

 thDh®â gaz¡ f£lz« = C(m) + S(m)
    ∴f(x) = 0.4 m + 50 + 0.03 m
                 = 0.43 m + 50
 m = 1600 ikšfŸ

  ∴1600 ikšfŸ th‹bjhiyî gaz¢Ó£o‹ 

f£lz« = 0.43 × 1600 + 50 = `738.
16. xU É‰gid ãuâÃâÆ‹ M©L tUkhd¤ij¡ 

F¿¡F« rh®ò A(x) = 30,000 + 0.04x. ï§F  

x v‹gJ mt® É‰F« bghUË‹ Éiykâ¥ig 

%ghahf¡ F¿¡»‹wJ. É‰gid¤ JiwÆš 

cŸs mt® kfÅ‹ tUkhd« S(x) = 25,000 + 0.05x 
vD« rh®ghf¡ F¿¡f¥gL»wJ vÅš, (A + S) (x) 
fh©f. nkY« ̀ 1,50,00,000 kâ¥òŸs bghU£fis 

mt®fËUtU« jÅ¤jÅna É‰whš FL«g 

bkh¤j tUkhd¤âid¡ fz¡»Lf.

Ô®î :  A(x) = 30,000 + 0.04x
  S(x) = 25,000 + 0.05x ju¥g£LŸsJ.

    ∴ (A + S) x =  30,000 + 0.04x + 25,000 + 0.05 x
   = 55,000 + 0.09x 
  (A + S) (x) = 55,000 + 0.09 (`1,50,00,000)
   = 55,000 + 13,50,000 = 14,05,000
 FL«g bkh¤j tUkhd« = `14,05,000.
17. mbkÇ¡f lhyiu á§f¥ó® lhyuhf xU F¿¥ã£l 

ehËš gz kâ¥ò kh‰w« brŒí« rh®ò f(x) = 
1.23x MF«. ï§F x v‹gJ mbkÇ¡f lhy®fË‹ 

v©Â¡if MF«. mnj ehËš ïªâa %ghŒ¡F 

á§f¥ó® lhyiu k‰W« rh®ò g(y) = 50.50y, ï§F 
y v‹gJ á§f¥ó® lhy®fË‹ v©Â¡if 

MF«. ïªâa %ghÆ‹ mo¥gilÆš mbkÇ¡f 

lhyÇ‹ ehza¥ gÇt®¤jid É»j¤ij 

tH§F« rh®ãid vGJf.

Ô®î :   f(x) = 1.23x
 x v‹gJ mbkÇ¡f lhyÇ‹ v©Â¡ifia¡ 

F¿¡F«.

   g(y) = 50.50y
 y v‹gJ á§f¥ó® lhyÇ‹ v©Â¡ifia 

F¿¡F«. 

mbkÇ¡f 

lhy®

á§f¥ó® 

lhy®

ïªâa 

%ghŒ

f (x)

1.23x

g(x)

50.50x

mbkÇ¡f lhyiu ïªâa %ghahf kh‰w go f(x) -I¡ 

fhz nt©L«.

 ∴gof (x) = g(f(x)) = g (1.23x)
  = 50.50 (1.23x) = 62.115 x
  ∴ïªâa %ghÆ‹ mo¥gilÆš mbkÇ¡f lhyÇ‹ 

ehza gÇt®¤jid É»j¤â‹ rh®ò.

 ⇒ gof(x) = 62.115 x.
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18. xU á¿a cztf¤â‹ cÇikahs® 

`100 bryÉš xU F¿¥ã£l czit¤ 

jahÇ¡f Koí«. czî tif¥ 

g£oÆÈ‹go mªj czÉ‹ Éiy x vd 

Ã®zÆ¤jhš, mªehËš m›îzit¥ 

bgW« tho¡ifahs®fË‹ v©Â¡if  
D(x) = 200 − x v‹w rh®ghf mik»wJ. mªj 

czit¥ bghW¤J mtUila m‹iwa 

tUkhd«, bkh¤j¢ bryî k‰W« yhg« 

M»at‰iw x-‹ rh®ghf mik¡fî«.

Ô®î : tho¡ifahs®fË‹ v©Â¡if = 200 − x
   xU czÉ‹ Éiy = `100
   bkh¤j bryî = `100 (200 − x)
 xU czÉ‹ _y« »il¡F« tUkhd« = x

 bkh¤j tUkhd« = ` x (200 − x) 
 ïyhg« = tUkhd« − bryî 

  = ` x (200 − x) − 100 (200 − x)

19. ghu‹ë£oÈUªJ bršáa° bt¥gÃiy¡F 

kh‰W« rh®ò y = 5
9

160
9

x −
 
vÅš, y-‹ ne®khW 

rh®ãid¡ fh©f. ne®khW rh®ò« xU rh®ò 

vdî« fh©f.

Ô®î :  f(x) = 5

9

160x −  ⇒ y = 5

9

160

9

x −

    9y = 5x − 160 ⇒  5x = 9y + 160 

 ⇒   x  = 9 160

5

y +  ⇒ g(y)= 9 160

5

y +

    gof (x) = g[f(x)] =g x5 160

9

−





=
9

5 160

9
160

5

x −





+

  = 
5 160 160

5

5

5

x x− + = = x

  fog(y) = f(g(y)) = f y9 160

5

+





 = 
5

9 160

5
160

9

y +







 −

= 9 160 160

9

y + − = 9
9
y = y

  vdnt gof(x) = I (x)

  fog (x) = I (y)
 ⇒ f, g v‹gd ïUòw¢ rh®ghF«.

  mit x‹W¡bfh‹W ne®khwhF«.

  ∴ f –1(y) = ∴ ( )= +−f y y1 9 160

5

  y = x vd¥ ãuâÆl

  f –1(x) = 
9 160

5

x +
= 

9

5

x
 + 32

20. xU rhjhuz r§nfj bkhÊÆš X® 

cUÉid kh‰¿aik¡f v©zhš vGj¥ 

ga‹gL¤j¥gL« rh®ò f(x) = 3x − 4 
ï¢rh®ã‹ ne®kh¿idí«, mªne®khW xU 

rh®ò v‹gijí« fh©f. mit y = x v‹w 

ne®¡nfh£oš rk¢Ó® cilaJ v‹gij 

tiuªJ fh©f.

Ô®î :   f(x) = 3x − 4 vd¤ ju¥g£LŸsJ.

   y = 3x − 4 ⇒ y + 4 = 3x v‹f. 

 ⇒  x = ⇒ = +x y 4

3
 ;   g y y( )= + 4

3
 v‹f

  gof(x) = g (f(x)) = g(3x – 4)

   = 
3

3

3

3

4 4x x x− + = =

  fog(y) = f g y f y( ) = +








4

3

   = 3
4

3
4

y +





− = y + 4 – 4 = y

   vdnt gof(x) = Ix  k‰W« fog(y) = Iy

  ⇒ f-«, g-« ïUòw¢ rh®ghF«. mit 

x‹W¡bfh‹W ne®khwhF«. vdnt f xU ïUòw¢ 

rh®ò.

       f −1 (y) = y + 4

3

 y -I x I¡ bfh©L vGj f −1 (x) =
x + 4

3
 

 

 

 

 

 

 

 

 
   

 

 

     

2 

1 
  0 

3 

4

5
 

Y

X

− 5

− 4

− 3
 

− 2
 

−1
 

1 2

(2,2)

(0,−4)

 

3 4 5 − 5 − 4 −3 − 2 − 1 

Y′

X′

y =
 x

 

f (
x)

 =
 3

x −
 4

 

( − −

f −
1 (x)

 =
  
x +

 4
3

x 0 1 2

f x) 4 1 2

f (x) = 3x − 4 
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f −1 (x) = x + 4

3
 

x −4 2 5
f−1(x) 0 2 3

vdnt y = f −1(x) -‹ tiugl« f tiugl¤â‹ 

ne®khwhF«. mªj rh®ò y = x MF«.

 gÆ‰á 1.4

1. bfhL¡f¥g£LŸs gl¤âš y = x3 v‹w tis 
tiuÆ‹ gl¤âid¥ ga‹gL¤â m¢R kâ¥ò 
khwhkš xnu js¤âš Ñœ¡fhQ« rh®òfis 
tiuf. 

(i) y = −x3 [Qy. - 2019] (ii) y = x3 + 1
(iii) y = x3 − 1  (iv) y = (x + 1)3

1–1
–1

1

2

3

–2

–3

3– 2– 2

y = x3

3 x

y

Ô®î :  (i)  y = −x3

 

4 

2 
  0 

6 

8

10 

y = −x3

X

−10

−8

−6 

−4 

−2 
1 2 3 4 5 −5 −4 −3 −2 −1 

X′

Y′

X

0x 1 −1 2 −2

y 0 −1 1 −8 8

  y = f(x) = x3

  y  =  −f(x) =  −x3  

ïJ y = f(x) -‹ x I¥ bghW¤J ne®khW tiugl« 

MF«.

(ii) y = x3 + 1 [Qy. - 2019]

 

4 

2 
  0 

6 

8

10 

X

Y

−10

−8

−6 

−4 

−2 
1 2 3 4 5 −5 −4 −3 −2 −1 

X′

Y′

0x 1 −1 2 −2

y 1 2 0 9 −7

  f(x) = x3

  y = f(x) + 1
 ïJ f(x) -‹ tiugl¤âš XuyF nkšneh¡» 

ef®thš »il¥gJ MF«. 

(iii)  y = x3 − 1

4 

2 

  0 

6 

8

10 
Y

−10

−8

−6 

−4 

−2 
1 2 3 4 5 −5 −4 −3 −2 −1 

X′ X

Y′

x 0 1 –1 2 –2

y –1 0 –2 7 –9

  f(x) = x3

  y = f(x) − 1
 ïªj tiugl« f(x) -‹ tiugl¤âš XuyF 

Ñœneh¡» ef®thš »il¥gJ MF«.
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(iv) y = (x + 1)3 [m.kh.É - 2018]

 

2 

1 

  0 

3 

4

5

7

6

8

9

10

X

Y

−5

−4

−3 

−2 

−1 
1 2 3 4 5 −5 −4 −3 −2 −1 X′

Y′

x 0 1 –1 2 –2

y 1 8 0 27 –1

 f(x) = x3

 y = (x + 1)3 ïj‹ tiugl« f(x) tiugl¤ij  

XuyF ïl¥g¡f ef®thš »il¡f¥ bgWtJ 

MF«.

2. bfhL¡f¥g£LŸs gl¤âš y x= −






1
3  v‹w 

tis tiuia¥ ga‹gL¤â¡ Ñœ¡fhQ« 

rh®òfis xnujs¤âš tiuf.

(i) y x= −






1
3   (ii) y x= −







1
3 + 1

(iii) y x= −






1
3 − 1 (iv) y = ( + 1)

1
3x







1–1
–1

1

2

3

–2

–3

3– 2– 2

y = x1/3

3 x

y

Ô®î :

(i)  y = x
1

3







4 

  0 

6 

8

X

Y

−8

−6 

−4 

−2 
2 4 6 8 −8 −6 −4 −2 X′

Y′

2 

−1x 0 1

y 1 0 −1

y = − x
1

3





  v‹gJ x m¢áid¥ bghW¤J y = x

1

3






-‹ 

ãuâgÈ¥ò MF«.

(ii) y = x
1

3





 + 1

 

4 

2 

6 

8 

10 

X

Y

−8

−6 

−4 

−2 
2 4 6 8 −8 −6 −4 −2 X′

Y′

−1x 0 1

y 0 1 2

 y = x
1

3





 + 1 v‹gJ y = x

1

3






tiugl¤ij XuyF nkš 

neh¡» ef®thš »il¡f¥bgWtJ MF«.
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(iii) y = x
1

3





 – 1

 

2 

1 

3 

4

5 
Y

−5

−4

−3 

−2 

−1 
2 0 4 6 8 10 −10 −8 −6 −4 −2 

X′ X

Y′

x 0 1 7 –9

y 1 1 2 –2

y = x
1

3





 –1 ‹ tiugl« x

1

3






tiugl¤ij XuyF 

Ñœneh¡» ef®thš »il¡f¥ bgWtjhF«.

(iv) y = ( + 1)
1
3x







2 

1 

3 

4

5 
Y

−5

−4

−3 

−2 

−1 
2 0 4 6 8 10 −10 −8 −6 −4 −2 

X′ X

Y′

x 0 1 7 –9

y 1 1 2 –2

ïj‹ tiugl« y = x
1

3





  tiugl¤ij XuyF Jhu« 

»ilk£lkhf ïl¥g¡f« neh¡» ef®¤J»wJ.

3. xnu js¤âš f(x) = x3 k‰W« g x x( ) = 3

rh®òfis tiuglkh¡Ff. fog -I fÂ¤J mnj 

js¤âš tiuglkh¡Ff. Koîfis MŒî 

brŒf.

Ô®î : bfhL¡f¥g£lJ : f(x) = x3  g(x) = x
1

3  

  ï¥bghGJ fog (x) = f(g(x)) = f x
1

3( )  = x3

1

3( ) = x

2–2–4–6–8–10 4 6 8 10 XX′

Y′

Y

–2

2

4

–4

–6

–8

–10

6

8

10
f(x) = x3

g(x) = 

fog
(x)

 =
 x

x
1

3







fog (x) = x MdJ y = x ne®¡nfh£il¥ bghW¤J 

rk¢Óuhf ïU¡F«. g(x) MdJ f(x) -‹ ne® khwhF«.

∴ g(x) = f −1(x)
4. y = x2 v‹w tistiuÆÈUªJ y = 3 (x − 1)2 + 5  

v‹w tistiuia fhQ« goÃiyfis 

vGJf.

Ô®î : go  1
 y = x2 Æ‹ tiugl« tiuf.

 

1–1–2–3–4–5 2 3 4 5 XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

y = x2
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go 2 :  y = (x − 1)2 , XuyF tyJ òw¤âš ef®¤j¥g£L 

tiua¥gL»wJ.

go 3 : y = 3(x − 1)2 - ‹ tiugl« y -m¢ir 

neh¡» mG¤j¥g£L mjhtJ x m¢áÈUªJ 

ÉyFtjhš tiua¥gL»wJ. Vbd‹whš 

(x − 1)2 MdJ 3 Mš bgU¡f¥g£L 

bgw¥gL»wJ. [3 > 1]
go 4 :  y = 3(x − 1)2 + 5-‹ tiugl« 5 myFfŸ 

nkšneh¡» ef®tjhš bgw¥gL»wJ.

5. y = sin x v‹w rh®ãid tiuªJ mj‹ _y«

(i) y = sin (−x) (ii) y = −sin (−x)

(iii) y = sin
π
2

+





x  (iv) y = sin
π
2

−





x

M»at‰iw tiuf. (ï§F (iii), (iv), v‹git 

cos x v‹gJ K¡nfhzÉaš _y« bjÇªJ 

bfhŸsyh«).
Ô®î :

(i)  y = sin (−x)

x –2π –3
p
2 –π –

p
2 π 3

p
2

y 0 –1 0 –1 0 1

XX¢

Y¢

Y

–1

–2

1

–π–2π
0 2ππ

2–
π

2
3π

2
– 3π

2
π

y = −sin x-‹ tiugl« y = sin x- tiugl¤â‹  

y - m¢ir bghW¤j ãuâgÈ¥ò tiuglkhF«.

(ii) y = −sin (−x)

x –2π –3
p
2 –π –

p
2

0
p
2

π 3
p
2

2π

y 0 1 0 –1 0 1 0 –1 0

–π–2π
0

π 2π
XX¢

Y¢

Y

–1

–2

1

2

π

2
–

π

2
3π

2
– 3π

2

y = − sin (−x)-‹ tiugl« x m¢ir¥ bghW¤J  

sin (−x) ‹ ãuâgÈ¥ò tiuglkhF«.

(iii) y = sin
π
2

+





x

x –2π –3
p
2 –π –

p
2

0
p
2

π 3
p
2

2π

y 1 0 –1 0 1 0 –1 0 1

–π–2π 0 π 2π XX¢

Y¢

Y

–1

–2

1

π

2
–

π

2
3π

2

–3π

2

sin
π
2

+





x -‹ tiugl« sin x tiugl¤ij 
π
2

 

myFfŸ ïl¥g¡f ef®Édhš bgw¥gL»wJ. 

ï›tiugl« cos x-I F¿¡»wJ.

(iv) y = sin
π
2

−





x

x –2π –3
p
2 –π –

p
2

0
p
2

π 3
p
2

2π

y 1 0 –1 0 1 0 –1 0 1

–π–2π 0 π 2π
X

X¢

Y¢

Y

–1

1

π

2
–

π

2 3π

2

–3π

2

sin
π
2

−





x  -‹ tiugl« sin (−x)-‹ tiugl¤ij 

π
2

myFfŸ ty¥g¡f ef®Édhš bgw¥gL»wJ. 

ï›tiugl« cos x-I F¿¡»wJ.
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6. y = x v‹w ne®nfh£o‹ _y«

(i) y = −x  (ii) y = 2x 

(iii) y = x + 1  (iv) y = 1

2
1x +

(v)  2x + y + 3 = 0
 
M»at‰iw¤ njhuhakhf 

tiuf.

Ô®î : (i) y = −x

  

1–1–2–3–4–5 2 3 4 5 XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

y =
 x

y =
 −

 x

  y = −x -‹ tiugl« 

   y = x tiugl¤â‹ x m¢ir x¤j ãuâgÈ¥ò 

MF«.

(ii) y = 2x

 Y¢

2–2–4–6–8–10 4 6 8 10 XX¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

y =
 2

x

 y = 2x v‹gJ y m¢ir neh¡» mG¤j¥gLtjhš 

tiua¥gL»wJ. Vbd‹whš ï§F bgU¡F« 

fhuÂ 2  

 ∵ 2 > 1

(iii) y = x + 1

 

1–1–2–3–4–5 2 3 4 5 XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

y =
 x 

+ 1

y = x + 1 tiugl« X® myF nkšneh¡» 

ef®tjhš bgw¥gL»wJ.

(iv) y = 
1

2
1x +

 

1–1–2–3–4–5 2 3 4 5 XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

y =
   

 x 
+ 1

1
2

 
tiugl« x m¢ir neh¡» bgw¥gL»wJ 

Vbd‹whš bgU¡f¥gL« fhuÂ 
1

2
1<  

nkY« XuyF nkš neh¡» ef®tjhš 

bgw¥gL»wJ. 
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(v) 2x + y + 3 = 0 ⇒  y = −2x − 3

 

2x
 + y 

+ 3
 =

0

1–1–2–3–4–5 2 3 4 5 XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

 tiugl« −2 < 1

 ∴ x m¢ir neh¡» 3 myFfŸ Ñœneh¡» 

ef®tjhš bgw¥gL»wJ.

7. y = |x| v‹w tistiuÆ‹ _y«

(i) y = | x − 1| + 1 (ii) y = | x + 1| − 1

(iii) y = | x + 2| + 3 M»at‰iw tiuf.

Ô®î :

(i) y = | x − 1| + 1

 

y = |x| y = |x|

y =
 |x−

1| +
 1

1–1–2–3–4–5 2 3 4 5

XX¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

Y¢

 tiugl« XuyF ty¥òwkhf nkšneh¡» 

ef®tjhš bgw¥gL»wJ.

(ii) y = | x + 1| − 1

 

y =
 |x−

1|
 − 1

1–1–2–3–4–5 2 3 4 5 XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

 tiugl« XuyF ïl¥òwkhf Ñœneh¡» 

ef®tjhš bgw¥gL»wJ.

(iii) y = | x + 2| − 3

 

y = |x + 2| − 3

1–1–2–3–4–5 2 3 4 5

XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

tiugl« 2 myFfŸ ïlJ òwkhf k‰W« 3 myFfŸ 

Ñœ¥òwkhf ef®¤Jtjhš bgw¥gL»wJ.
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8. y = sin x v‹w tistiu _y« y = sin | x| v‹gj‹ 

tiugl¤ij tiuf. [ï§F sin(− x)= − sin x]. 
Ô®î : y = sin |x|  [June - 2019]

y = sin x

y = −sin x

XX¢

Y¢

Y

–1

–2

1

–π–2π 0
π 2ππ

2
–π

2
3π

2
–

3π

2

|x| =
x x

xx
≥
<



−

0
0

 ∴ sin |x|=
sin

sin

x x
xx

≥
<



−

0

0

y = sin (–x) v‹w tiuglkhdJ –sinx tiugl¤â‹ 

ãuâgÈ¥ghF«.

gÆ‰á 1.5

rÇahd mšyJ Äfî« V‰òila ÉilÆid¤ 

nj®ªbjL¡fî«.

1. A = {(x, y): y = ex, x ∈ R} k‰W« B = {(x, y) :  
y = e –x, x ∈ R} vÅš, n(A ∩ B) v‹gJ  [Hy. - 2019]

  [First Mid- 2018]

(1) ∞ (2) 0  (3) 1  (4) 2
F¿¥ò : A = {(0,1) (1, e) (2, e2)...} [Éil : (3) 1]
      B = {(0,1) (1, e–1) (2, e–2)...}⇒ n (A ∩ B) = (0, 1) = 1
2. A = {(x, y) : y = sin x, x ∈ R} k‰W« B = {(x, y) : 

y = cos x, x ∈ R} vÅš, A∩B-š

  [Govt. MQP- 2018; Mar.-2020; Aug.- 2022]
(1) cW¥òfËšiy

(2) v©Âyl§fh cW¥òfŸ cŸsd 
(3) Xnu xU cW¥ò cŸsJ

(4) Ô®khÅ¡f ïayhJ

 [Éil : (2) v©Âyl§fh cW¥òfŸ cŸsd]
3. A = {0,–1, 1, 2} vD« fz¤âš |x2 + y2| ≤ 2 

vDkhW xRy Mf tiuaW¡f¥g£l bjhl®ò R 
vÅš, Ñœ¡f©lt‰¿š vJ rÇahdJ?[Hy. - 2023]

(1) R = {(0,0),(0,–1),(0,1),(–1,0),(–1,1),(1,2), (1,0)}
(2) R–1 = {(0, 0), (0,–1), (0, 1), (–1, 0), (1, 0)} 
(3) R-‹ rh®gf«{0,–1, 1, 2} 
(4) R-‹ å¢rf« {0,–1, 1}

 [Éil : (4) R- å¢rf« {0,–1, 1}]
F¿¥ò : R = |x2 + y2| ≤ 2 =  (0, 0)(0, –1) (0,1) (–1,0) (–1,–1) 

(–1,1) (1,0) (1,–1) (1,1) (2,0)}
∴ å¢rf« = {0, –1, 1}

4. f(x) = |x – 2| + |x + 2|, x ∈ R vÅš,

(1) f(x) = 
− ∈ −∞ − ](

∈ − ](
∈ ∞( )









2 2

4 2 2

2 2

x x
x

x x

;

;

,

,

; ,

(2) f(x) = 
2 2

4 2 2

2 2

x x
x

x x

;

;

∈ −∞ −( 
∈ − ](

− ∈ ∞( )









,

,

; ,

 

(3) f(x) = 
− ∈ −∞ − ](

− ∈ − ](
∈ ∞( )









2 2

4 2 2

2 2

x x
x

x x

;

;

,

,

; ,

(4) f(x) = 
− ∈ −∞ − ](

∈ − ](
∈ ∞( )









2 2

2 2 2

2 2

x x
x

x x

;

;

,

,

; ,

 Éil : (1) f(x) = 
− ∈ −∞ − ](

∈ − ](
∈ ∞( )









2 2

4 2 2

2 2

x x
x

x x

;

;

,

,

; ,

F¿¥ò : x ∈(–∞, –2),  x = –3 vÅš 
  f (x) = |–5| + |1| = 6 = –2x
  x ∈(–2, 2), x = 0 vÅš 
  f (x)  = |0 – 2| + |0 + 2| = 4
  x ∈(2, ∞), x = 4 vÅš 
  f (x)  = |2| + |6| = 8 = 2x
5. R bkŒba©fË‹ fz« v‹f. R × R-š 

Ñœ¡f©l c£fz§fis¡ fUJf. 

  S = {(x, y) : y = x + 1 k‰W« 0 < x < 2};  
T = {(x, y) : x – y ∈ Z} vÅš Ñœ¡fhQ« T‰¿š 

vJ bkŒahdJ?

(1)  T rkhd¤ bjhl®ò Mdhš, S rkhd¤ bjhl®ò 

mšy.

(2) S, T ïu©Lnk rkhd¤ bjhl®ò mšy.

(3) S, T ïu©Lnk rkhd¤ bjhl®ò.

(4)  S rkhd¤ bjhl®ò Mdhš, T rkhd¤ bjhl®ò 

mšy.

 [Éil : (1) T rkhd¤ bjhl®ò Mdhš, S rkhd¤ 

 bjhl®ò mšy]
F¿¥ò :  (x – y) v‹gJ xU KG v© ⇒ xRy

(i) x  – x = 0 v‹gJ xU KG v© 
 ⇒ xRx j‰R£L¤ bjhl®ò MF«.

(ii) (x – y)  xU KG v© ⇒ (y – x) xU KG 

v©  ⇒ rk¢Ó® bjhl®ò MF«.
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(iii) (x – y) xU KG v©. (y – z)  xU KG v© 

 ⇒ (x – y) + (y – z) = x – z v‹gJ xU KG 

v©zhF«

 ⇒ fl¥ò bjhl®ò MF«. 
(iv) y = x + 1 ⇒ xRx c©ikašy.

 ∴ xU rkhd¤ bjhl®ò mšy.

 ∴ T rkhd¤ bjhl®ò Mdhš, S rkhd¤ 

bjhl®ò mšy.

6. ïaš v©fË‹ mid¤J¡fz« N-¡F A 
k‰W« B c£fz§fŸ vÅš, A′∪[(A∩B)∪B′] 
v‹gJ [First Mid- 2018; May- 2022; Qy. 2023]

(1) A  (2) A′ (3) B  (4) N
 [Éil : (4) N]

F¿¥ò : 

    A∩B

A B

�

A B

A′∪ (A∩B) A′∪ (A∩B) ∪B′

A B

�

(A∩B)∪B′

A B

�

    A∩B

A B

�

A B

A′∪ (A∩B) A′∪ (A∩B) ∪B′

A B

�

(A∩B)∪B′

A B

�

7. fÂj« k‰W« ntâÆaš ïu©L« 
ghl§fshf V‰w khzt®fË‹ v©Â¡if 
70. ïJ fÂj¤ij V‰wt®fË‹ 10% k‰W« 
ntâÆaš V‰wt®fË‹ 14% MF«. ït‰¿š 
Vjhtbjh‹iw¥ ghlkhf V‰w khzt®fË‹ 
v©Â¡if

(1) 1120    (2) 1130
(3) 1100    
(4) nghJkhd jftš ïšiy [Éil : (2) 1130]

F¿¥ò :  M ∩ C = 70 
 ïJ M-‹ 10% k‰W« C -‹ 14% 
  M = 700
  C = 500
  M ∪ C = 700 + 500 – 70 = 1130
8. n [(A × B) ∩ (A × C)] = 8 k‰W« n(B ∩ C) = 2, 

vÅš, n(A) v‹gJ [CRT- 2022 July- 2023; Mar. - 2024]

(1) 6 (2) 4 (3) 8 (4) 16
 [Éil : (2) 4]

F¿¥ò : (A × B) ∩ (A × C) = A × (B ∩ C) 
 n[(A × B) ∩ (A × C)] = 8
  n(B ∩ C) = 2
  n(A) = 4

9. n(A) = 2 k‰W« n(B ∪ C) = 3, vÅš, 

 n[(A × B) ∪ (A × C)] v‹gJ [Qy. - 2018;2023 & 2024]

(1) 23  (2) 32  (3) 6  (4) 5
 [Éil : (3) 6]

F¿¥ò : n[(A × B) ∪ (A × C)] = n(A) × n(B ∪ C) 

      = 2 × 3 = 6 
10. A k‰W« B vD« ïU fz§fËš 17 cW¥òfŸ 

bghJthdit vÅš, A × B k‰W« B × A 
M»a fz§fËš cŸs bghJ cW¥òfË‹ 

v©Â¡if. [CRT- 2022]

(1) 217  (2) 172  (3) 34    
(4) nghJkhd jftš ïšiy [Éil : (2) 172]

F¿¥ò :  A = {1, 2, 3, 4}
  B = {5, 2, 3,6}
  A k‰W« B ïu©L cW¥òfis bghJthf 

bfh©LŸsd. 
  A × B k‰W« B × A ïu©L¡F« bghJthf cW¥òfŸ 

= 2 × 2 = 22

  mij¥nghy ï§F 172 cW¥òfŸ bghJthf cŸsd.

11. bt‰w‰w fz§fŸ A k‰W« B v‹f. A⊂B vÅš, 

(A ×B) ∩ (B × A) = [Hy.. - 2018]

(1)  A ∩ B 
(2) A × A 
(3) B × B 
(4)  ït‰WŸ vJî« ïšiy [Éil : (2) A × A]

F¿¥ò :  A  = {a, b} B = {a, b,c} v‹f.

  A × B = {(a, a), (a, b) (a, c) (b, a) (b,b) (b, c)}

  B × A = {(a, a), (a, b) (b, a) (b, b) (c,a) (c, b)}

 (A × B) ∩ (B × A) = {(a, a), (a, b) (b, a) (b,b)}
   = A × A

12. 3 cW¥òfŸ bfh©l fz¤â‹ Ûjhd 

bjhl®òfË‹ v©Â¡if 

 [Govt. MQP & First Mid- 2018; CRT- 2022; April- 2023; July - 2024]

(1) 9  (2) 81  (3) 512  (4) 1024
 [Éil : (3) 512]

F¿¥ò :  S = {a, b, c} v‹f.

   n (S) = 3 ⇒ n (S × S) = 9

 bjhl®òfË‹ v©Â¡if n{P(S × S)} = 29 = 512
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13. x‹W¡F nk‰g£l cW¥òfis¡ bfh©l 

fz« X-‹ Ûjhd mid¤J¤ bjhl®ò R vÅš R 
v‹gJ [Qy. - 2024]

(1) j‰R£L¤ bjhl®ò mšy

(2) rk¢Ó® bjhl®gšy

(3) fl¥ò¤ bjhl®ò

(4) ït‰WŸ vJîk‹W [Éil : (3) fl¥ò¤ bjhl®ò]
F¿¥ò :  X = {a, b, c} v‹f

   R = mid¤J¤ bjhl®ò

    = {(a, a), (a, b) (a, c) (b, a)  (b,b) (b, c) 
 (c,a) (c, b)(c, c)}
  ïJ fl¥ò¤ bjhl®ò

14. X = {1, 2, 3, 4} k‰W« R = {(1, 1), (1, 2), (1, 3),  
(2, 2), (3, 3), (2, 1), (3, 1), (1, 4),(4, 1)}. vÅš R 
v‹gJ [First Mid- 2018; Sep.-2021]

(1) j‰R£L¤ bjhl®ò (2) rk¢Ó® bjhl®ò 
(3) fl¥ò¤ bjhl®ò  (4) rkhd¤ bjhl®ò

 [Éil : (2) rk¢Ó® bjhl®ò]
F¿¥ò : (4,4) ∴ R j‰R£L¤ bjhl®ò mšy 
  aRb vÅš bRc ⇒ rk¢Ó® bjhl®ò

15. 
1

1 2sin− x
 v‹w rh®ã‹ å¢rf« [June & Qy.. - 2019]

(1) (–∞, –1) ∪ 1

3
,∞



  (2) −



1

1

3
,   [CRT- 2022]

(3) −





1
1

3
,   (4) (–∞, –1] ∪ 1

3
,∞





 [Éil : (4)(–∞, –1] ∪ 1

3
,∞



 ]

F¿¥ò :  –1 ≤ sin x ≤ 1
   –2 ≤ 2 sin x ≤ 2
   2 ≥ –2 sin x ≥ –2
   (mšyJ) –2 ≤ –2 sin x ≤ 2
 1 cl‹ T£Lf, 1 – 2 ≤ 1 – 2 sin x ≤ 1 + 2
    –1 ≤ 1 –2 sin x ≤ 3

    –1 ≥ 
1

1 2

1

3−
≥

sin x
 

  1

1 2

1

3−
≥

sin x
≤ 

1

1 2

1

3−
≥

sin x
 ≤ –1 å¢rhdJ (–∞, –1] ∪ 1

3
,∞





16. f(x) = | ⎣x⎦ – x|, x ∈ R v‹w rh®ã‹ å¢rf«

  [Hy. - 2019; Qy. - 2023]

(1) [0, 1]  (2) [0,∞) (3) [0,1) (4) (0,1)

F¿¥ò :  f(x) = |⎣x⎦ – x| [Éil : (3) [0,1)]

   f (0) = |0 – 0| = 0
   f (6.5) = |6 – 6.5| = |– 0.5| = 0.5
   f (–7.2) = |– 8 + 7.2| = |– 0.8| = 0.8
 å¢rhdJ [0,1)
17. f(x) = x2 v‹w rh®ò ïUòw¢ rh®ghf mika 

nt©LbkÅš mj‹ rh®gfK«, Jiz¢ 

rh®gfK« Kiwna [April - 2023; Qy. - 2024]

(1) R , R (2) R, (0, ∞)  
(3) (0,∞),R  (4) [0,∞), [0,∞)

 [Éil : (4) [0,∞); [0,∞)]
F¿¥ò : rh®gfkhdJ [0,∞)
 Jiz rh®gfkhdJ [0,∞)
18. m cW¥òfŸ bfh©l xU fz¤âÈUªJ 

n cW¥òfŸ bfh©l xU fz¤â‰F 

tiuaW¡f¥gL« kh¿È¢ rh®òfË‹ v©Â¡if

 [Govt. MQP- 2018; Hy.- 2019 ; July - 2024]

(1) mn  (2) m (3) n  (4) m + n
F¿¥ò : tiuaiw _y« m¿a¥gL»wJ. [Éil : (3) n]

19. f : [0, 2π] → [–1, 1] v‹w rh®ò, f(x) = sin x vd 

tiuaW¡f¥gL»wJ vÅš, mJ 

  [Govt. MQP- 2018; Qy.- 2019 & 2023; Sep.-2020]

(1) x‹W¡bfh‹W (2) nk‰nfh®¤jš  
(3) ïUòw¢ rh®ò (4) tiuaW¡f ïayhJ

 [Éil : (2) nk‰nfh®¤jš]
F¿¥ò : ïJ nk‰nfh®¤jš x‹W¡bfh‹W mšy

   VbdÅš sin 30º = 
1

2

   sin 150º = 
1

2

20. f : [–3, 3] → S v‹w rh®ò, f(x) = x2 vd 

tiuaW¡f¥g£L nk‰nfh®¤jš vÅš,  

S v‹gJ [June- 2019; Mar.-2020 & 2024]

(1) [–9, 9]    (2) R 
(3) [–3, 3]   (4) [0, 9] 

F¿¥ò : f (0) = 0, f (–3) = 9 k‰W« f (3) = 9 [Éil : (4) [0, 9]]

21. X = {1, 2, 3, 4}, Y = {a, b, c, d} k‰W« f = {(1, a),  
(4, b) (2, c) (3, d) (2, d)} vÅš f v‹gJ

(1) x‹W¡bfh‹whd¢ rh®ò

(2) nk‰nfh®¤jš rh®ò

(3) x‹W¡bfh‹W mšyhj rh®ò  
(4) rh®g‹W [Éil : (4) rh®g‹W]

www.surabooks.com

enquiry@surabooks.com PH: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



22 RuhÉ‹ ✤ 11 - M« tF¥ò  - fÂjÉaš ✤ bjhFâ 1 ✤ m¤âaha« 1 ✤ fz§fŸ,bjhl®òfŸ k‰W« rh®òfŸ

F¿¥ò :  ïJ rh®g‹W VbdÅš 2¡F ïu©L ã«g§fŸ 

cŸsd. 

 

1

2

3

4

a

b

c

d
 

22. f(x) =

x x <

x x

x x

;

;

;

1

12 4

8 4

≤ ≤

>









vÅš 

(1) f –1 (x) =

x x

x x

x x

; <

≤ ≤

>











1

1 16

64
16

2

;

;

(2) f  –1 (x) = 

− <

≤ ≤

>











x x

x x

x x

;

;

;

1

1 16

64
16

2

(3) f –1 (x) = 

x x

x x

x x

2

2

1

1 16

64
16

;

;

;

<

≤ ≤

>











(4) f –1 (x) = 

2 1

1 16

8
16

2

x x

x x

x x

;

;

;

<

≤ ≤

>











Éil : (1) f –1 (x) =

x x

x x

x x

; <

≤ ≤

>











1

1 16

64
16

2

;

;

F¿¥ò :    y = x vÅš x = y ⇒ f –1(x) = x 
   y = x2 vÅš 
   y = x  ⇒ f –1 (x) = x

   y = 8 x vÅš y2

64
= x ⇒ f –1(x) = x2

64

23. f : R → R -š rh®ò f(x) = 1 – |x| vd 

tiuaW¡f¥gL»wJ vÅš f -‹ å¢rf«.

  [Govt. MQP, Qy.- 2018 ; Hy. - 2018 & 2023]

(1) R  (2) (1,∞) (3) (–1,∞) (4) (–∞, 1]
 [Éil : (4) (–∞, 1]]

F¿¥ò : f : R → R MdJ 

   f (x) = 1 – |x| 

   vd tiuaW¡f¥gL»wJ

   f (–∞) = –∞

   f (0) = 1

   f (∞) = –∞ 

   å¢rhdJ (–∞, 1] MF«. 

24. f : R → R -š f(x) = sin x + cos x vÅš f MdJ

(1) xU x‰iw¥gil¢ rh®ò  

(2) x‰iw¥gilíkšy ïu£il¥gilíkšy

(3) xU ïu£il¥gil¢ rh®ò 

(4) x‰iw¥gil k‰W« ïu£il¥gil¢ rh®ò

 [Éil : (2) x‰iw¥gilíkšy ïu£il¥gilíkšy]

F¿¥ò :  f (x) = sin x + cos x

   f (–x) = sin (–x) + cos (–x)

    = –sin x + cos x

   –f (–x) = sin x – cos x

 f (x) v‹gJ x‰iw¥gilíkšy ïu£il¥gilíkšy

25. f : R → R -š f(x) = x x x
x x x x

e x
2 4

3
|cos 1 +

sin 2

+( )( )
−( ) −( ) + − |  vÅš, f 

(1) xU x‰iw¥gil¢ rh®ò

(2) x‰iw¥gilíkšy; ïu£il¥gilíkšy

(3) xU ïu£il¥gil¢ rh®ò 

(4) x‰iw¥gil k‰W« ïu£il¥gil¢ rh®ò

 [Éil : (3) xU ïu£il¥gil¢ rh®ò]

F¿¥ò :  f (x) = 
( cos )

( sin )( )

| |x x
x x x x

e x
2

3
2

+
− −

+ −

   f (–x) = 
( ) cos( )

[ sin( )][ ( ) ]

| |− + −
− − − − − −

+ −x x
x x x x

e x
2

3
2

    = 
x x

x x x x
e f xx

2

3
2

+
− −

+ =−cos

( sin )( )
( )

| |

 f (x) xU ïu£il¥gil¢ rh®ò
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muR nj®î Édh - ÉilfŸ

1 kâ¥bg©

rÇahd mšyJ Äfî« V‰òila ÉilÆid¤ 

nj®ªbjL¡fî«.

1. f : R → R v‹gJ f (x) = x4 vd tiuaW¡f¥g£lhš 

rÇahd Éilia¤ nj®ªbjL¤J vGJf. [Qy.- 2018]

(1) f v‹gJ x‹W¡bfh‹whd rh®ò

(2) f v‹gJ nk‰nfh®¤jš rh®ò

(3) f x‹W¡bfh‹W Mdhš nk‰nfh®¤jš mšy

(4) f x‹W¡bfh‹W« mšy nk‰nfh®¤jY« mšy

[Éil : (4) f x‹W¡bfh‹W« mšy nk‰nfh®¤jY« 

 mšy]

2. f : R → R v‹gJ f (x) = 3 3
1
3−( )x vd 

bfhL¡f¥g£lhš fof (x) ‹ kâ¥ò [Qy.- 2018]

(1) xa
1

 (2) xa (3) x (4) 3 – xa

F¿¥ò :  fof (x) = f x3
3

1

3−( )



   [Éil : (3) x]

   = 3 3
3

1

3− −[ ]( )x = x 
3. A = {–2, –1, 0, 1, 2} k‰W« f : A → Z š rh®ò  

f(x) = x2– 2x –3 vd tiuaW¡f¥g£lhš 5 -‹ 

K‹ã«g« (pre image) [First Mid- 2018]

(1) –2 (2) –1 (3) 0 (4) 1
 [Éil : (1) – 2]

F¿¥ò :   f (–2)  = (–2)2 – 2 (–2) – 3 = 4 + 4 – 3 = 5
4. rÇahd T‰iw¤ nj®î brŒf : [First Mid - 2018]

(1)  x‹W¡F x‹whd rh®ò¡F ne®khW rh®ò c©L

(2) nk‰nfh®¤jš rh®ò¡F ne®khW rh®ò c©L

(3) ïUòw¢ rh®ò¡F ne®khW rh®ò c©L

(4) mid¤J rh®òfS¡F« ne®khW rh®ò c©L

 [Éil : (3) ïUòw¢ rh®ò¡F ne®khW rh®ò c©L]

5. A = {(x, y)/y = ex, x ∈[0, ∞)} k‰W« B = {(x, y)/y = 
sin x, x ∈[0, ∞)} vÅš n(A ∩ B):  [Mar.- 2019]

(1) ∞ (2) 1 (3) φ  (4) 0

F¿¥ò :  n (A ∩ B) = 0 [Éil : (4) 0]
6. f : R → R v‹w rh®ò f(x) = |x| – 5 vd 

tiuaW¡f¥go‹, mj‹ å¢rf« : [Mar.- 2019]

(1) (– ∞, – 5)  (2) (– ∞, 5)
(3) [– 5, ∞)  (4) (–5, ∞)

F¿¥ò :  0 ≤ |x| < ∞, x ∈ R [Éil : (3) [– 5, ∞)]
 0 – 5 ≤ |x| – 5 < ∞        – 5 ≤ |x| – 5 < ∞

7. f : R → R v‹w rh®ò f(x) = |x| – 5, vd 

tiuaW¡f¥go‹, mj‹ å¢rf« : [Mar. - 2019]

(1) (– ∞, – 5) (2) (– ∞, 5)
(3) [– 5, ∞) (4) (–5,∞)
 [Éil : (3) [– 5, ∞)]

F¿¥ò :  0 ≤ |x| < ∞, x ∈ R
 0 – 5 ≤ |x| – 5 < ∞     – 5 ≤ |x| – 5 < ∞
8. n(A) = 5 k‰W« n (B) = 7 vÅš A × B -š cŸs 

c£fz§fË‹ v©Â¡if [Qy.. - 2019]

(1) 235 (2) 249 (3) 225 (4) 270

 [Éil :(1) 235]

F¿¥ò : n (A × B) = n (A) × n (B) = 5 × 7 = 35

 A × B = 235 Æ‹ Jiz fz§fË‹ v©Â¡if

9. ïaš v©fË‹ bjhF¥ãš, cwî “Fiwthf” 

v‹gJ [Qy.. - 2019]

(1) rk¢Ó® k£Lnk (2) fl¥ò k£Lnk 
(3) j‰f£L k£Lnk (4) rkhd¤ bjhl®ò

 [Éil : (2) fl¥ò k£Lnk]
F¿¥ò :  m, n, 0 ∈ N v‹f

 (i) j‰R£L

   (m, m)  = m < m,bkŒ ïšiy

  j‰R£L ïšiy

 (ii) rk¢Ó®

   (m, n) = m < n  ... (i)
   (n, m) = n < m  ... (ii)
  ïJ rh¤âaÄšiy

 (iii) fl¥ò

   (m, n) = m < n  ... (i)
   (n, 0) = n < 0  ... (ii)
  ∴ m < m < 0 ⇒ m < 0
  (m, 0) c©L  ïJ fl¥ò MF«.

10. n (A) = 7, n (B) = 8 k‰W« n (A∪B) = 10 vÅš  
n [P(A∩B)] [CRT- 2022]

(1) 30 (2) 16 (3) 32 (4) 64

 [Éil : (3) 32]
F¿¥ò :  n (A∪B) = n(A) + n (B) – n(A∩B) ⇒ n(A∩B) = 5
 n [P(A∩B)] = 25 = 32

11. x2 – 3 |x| + 2 = 0 v‹w rk‹gh£o‹ bkŒba© 

Ô®îfË‹ v©Â¡if : [April- 2023]
(1) 4 (2) 2 (3) 1 (4) 3

[Éil : (3) 32]
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12. n cW¥òfŸ bfh©l xU fz¤â‹ Ûjhd 

j‰R£L¤ bjhl®òfË‹ v©Â¡if : [July- 2023]

(1) 2

2

2

( )n n+
 (2) 2n2 – n (3) 2n (4) 2 – n

[Éil : (2) 2n2 – n]

13.  16

3

4  ‹ kâ¥ò _______. [Qy. - 2023]

(1) 8 (2) 1

8
  (3) 4 (4) 1

4
3

( )

 [Éil : (1) 8]

2 kâ¥bg©fŸ

1. p(A) v‹gJ A v‹w fz¤â‹ mL¡F¡ 

fz¤âid¡ F¿¤jhš n(p(p(p(Q))))-‹ 

kâ¥ig¡ fh©f. [Qy.- 2019; Sep.-2021]

Ô®î : P(∅) fz¤âš xU cW¥ò cŸsjhš P(P(∅)) 
fz¤âš 21 cW¥òfS« P(P(P(∅))) fz¤âš 22 
cW¥òfS« ïU¡F«. mjhtJ 4 cW¥òfŸ ïU¡F«.

2. f(x) = y = 
ax b

ax a

-
-

 vÅš, f(y) = x vd ÃWîf.

  [Qy.- 2019]
Ô®î :  y = 

ax b
cx a

-
-

  y = ax – b
  ycx – ay = ax – b
  cxy – ax = ay – b
  x (cy – a) = ay – b

  x = ay b
cy a

-
-

= f (y)

3. Z v‹w fz¤âš m – n v‹gJ 12-‹ kl§fhf 

ïUªjhš bjhl®ò mRn vd tiuaW¡f¥gL»wJ 

vÅš R xU rkhd¤bjhl®ò vd Ã%ã¡f.

  [Govt. MQP & Qy.. - 2018; Hy.. - 2019; Mar.-2020]

Ô®î :    m – m = 0 v‹gjhš 0 = 0 × 12 vd vGJtj‹ 

_y« ó{ÍaK« 12 -‹ kl§F v‹gJ c©ik, 

Mfnt mRm v‹gJ všyh m∈Ζ -¡F« bghUªJ«. 

vdnt, R j‰R£lhF«.

  mRn v‹f. m¥bghGJ k∈Ζ ¡F m – n = 12k MF«. 

ïjdhš n – m = 12(–k). Mifahš nRm MF«. 

ïJ R rk¢Ó® v‹gij¡ fh£L»wJ.

  mRn k‰W« nRp v‹f. mjhtJ k, l∈Ζ-¡F,  

m – n =12k k‰W« n – p = 12l MF«. Mfnt  

m – p = 12(k + l). mjhtJ mRp. ïJ R v‹gJ 

fl¥ò bjhl® vd¡ fh£L»wJ. vdnt R v‹gJ 

rkhd¤ bjhl®ò MF«.

4. (i) y = x2 (ii) y = x2 + 1 (iii) y = (x + 1)2 v‹w 

tistiufis¡ y = x fUJf. [Hy.- 2018]

Ô®î :

x

y

y = x2

y =
 (

x+
1
)2

y 
=

 x
2
 +

 1

– 0

1

  f (x) = x2 + 1 v‹w rh®ã‹ tiugl« f (x) = x2 -I 

xU myF br§F¤jhf nkšneh¡» ef®¤J»wJ.
  f (x) = (x + 1)2 v‹w rh®ã‹ tiugl«  

f (x) = x2-I xU myF »ilk£lkhf ïl¥g¡f« 

neh¡» ef®¤J»wJ.

5. A = {x : x = 4n + 1, 2 ≤ n ≤ 5, n∈N} vÅš  

A -‹ c£fz§fË‹ v©Â¡if fh©f.

  [First Mid- 2018; May- 2022; July - 2024]

Ô®î :  A = {x : x = 4n + 1, n = 2, 3, 4, 5}
   n = 2 ⇒ 4 (2) + 1 = 8 + 1 = 9
    n = 3 ⇒4 (3) + 1 = 12 + 1 = 13
   n = 4 ⇒4 (4) + 1 = 16 + 1 = 17
   n = 5 ⇒4 (5) + 1 = 20 + 1 = 21
   A = {x : x = 9, 13, 17, 21}
   Mifahš n(A) = 4. ïJ m¿îW¤JtJ

   n(P(A)) = 24 = 16.

6. f = {(1, 4) (2, 5) (3, 5)} k‰W« g = {(4, 1) (5, 2)  
(6, 4)} vÅš, gof fh©f. fog I fhz ïaYkh? 

  [First Mid- 2018]

Ô®î :  (i) gof  =   {(1, 1), (2, 2), (3, 2)}
(ii)  mnj jUz¤âš, fog tiuaW¡f ïayhJ. 

VbdÅš g-‹, å¢rfkhd {1, 2, 4} v‹gJ 

f -‹ rh®gfkhd {1, 2, 3}-‹ c£fzkhf 

ïšiy.

7. x‹W¡bfh‹whd rh®ò tiuaW. [First Mid- 2018]

Ô®î : xU rh®ã‹ å¢rf¤âYŸs x›bthU cW¥ò« 

rh®gf¤âYŸs jÅ¤j cW¥òl‹ bjhl®ãid 

V‰gL¤âÆU¥ã‹ m¢rh®ò, x‹W¡F x‹whd 

rh®ò vd¥gL«.

 mjhtJ rh®gf¤âYŸs ïu©L bt›ntW 

cW¥òfË‹ rhašfŸ Jiz¢ rh®gf¤âš 

bt›ntwhf ïU¡F«.
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8. A = {1, 2, 3, 4} k‰W« B = {3, 4, 5, 6}, vÅš 

n ((A∪B) × (A∩B) × (AΔB))I fh©f.
  [Govt. MQP- 2018; Sep.-2020; April - 2023]

Ô®î :  n (A∪ B) = 6,
  n (A∩ B) = 2 k‰W«

  n(A Δ B) = 4
 vdnt, n((A∪ B) × n (A∩ B) × (AΔ B))

= n(A∪ B) × n (A∩ B) × n(AΔ B) = 6 × 2 × 4 = 48

9. A × A fz¤âš 9 cW¥òfŸ cŸsd.  
S = {(a, b) ∈A × A : a > b} v‹w fz¤âš 

cŸs ïU cW¥òfŸ (2, –1) k‰W« (2, 1) vÅš 

S ïš cŸs ÛjKŸs cW¥òfis¡ fh©f.  
 [Govt. MQP- '18]

Ô®î :   n(A × A)  = 9 ⇒ n(A) = 3; 
  S = {(a,b) ∈ A × A : a > b}
  A = {–1, 1, 2}
  A × A = {(–1, –1), (–1, 1), (–1, 2), 
    (1, –1), (1, 1), (1, 2), (2, –1),  
    (2, 1), (2, 2)}

  ∴S = {(1, –1), (2, –1), (2, 1)

10. »il k£l¡ nfh£L¢ nrhjidÆ‹ 

ga‹gh£oid vGJf. [Mar.- 2019]

Ô®î : (i)   Ãiy¡F¤J¡nfhL nrhjidia¥ nghynt 

cŸs xU nrhjid »ilk£l¡nfhL 

nrhjidahF«.

 (ii)  ïj‹ _y« rh®ghdJ x‹W¡bfh‹wh, 

nk‰nfh®¤jyh vd¢ rÇgh®¡fyh«.

11. A × A = {(a, a) : a ∈ A} vd vGJtJ rÇahf 

mikíkh? ckJ gâiy Ãaha¥gL¤Jf.

  [Mar. - 2019]
Ô®î : ïšiy,
 A × A = { (a, b) : a, b ∈ A} v‹gnj rÇ

 v.fh. : A = {1 , 2}

 A × A = {(1, 1), (1, 2), (2, 1), (2, 2)

12. f : [–2, 2] → B v‹w rh®ò f (x) = 2x3, 

vd tiuaW¡f¥gL»wJ vÅš f xU 

nk‰nfh®¤jyhf mika B-I¡ fh©f. [Hy.- 2019]

Ô®î :  rh®ã‹ Fiwªjg£r kâ¥ò f(−2) k‰W« mâfg£r 

kâ¥ò f(2) MF«. ïit Jiz¢rh®gf¤âš 

mik»wJ. nkY« mt‰¿‹ kâ¥ò Kiwna −16 
k‰W«16 MF«. vdnt B = [−16, 16] vd ïU¡F« 

nghJ f nk‰nfh®¤jyhf mikí«.

13. f k‰W« g v‹w ïU rh®òfŸ R-ÈUªJ, R -¡F  

f (x) = 3x – 4 k‰W« g (x) = x + 3 vd 

tiuaW¡f¥gL»wJ. vÅš, fog fh©f. 

 [CRT- 2022;July- 2023]
Ô®î : gh®¡f ghlüš vL¤J¡fh£L  1.27

14. f(x) = x2 v‹w tistiuÆÈUªJ f(x) = x2 + 1 

k‰W« f(x) =(x + 1)2 v‹w tistiufis¡ 

fUJf. [Qy. - 2023]
Ô®î : gh®¡f ghlüš vL¤J¡fh£L  1.11

15. {(x2 – 4)(x3 – 27) = 0 v‹w rk‹gh£o‹ Äif  

_y§fŸ} v‹w fz¤ij nuh°l® toÉš 

vGJf. [Hy. - 2023]

Ô®î : {(x2–4)(x3–27)}

 x2 – 4 = 0 x3 = 27
       x2  = 4 x3 = 33

       x    = ± 2                 x = 3
         x  =  2                   x = 3 
 ∴ A = {2, 3}

3 kâ¥bg©fŸ

1. f(x) = 
1

1 2- cos x
 -‹ rh®gf¤ij¡ fh©f.

  [Qy.. - 2019; CRT - 2022]

Ô®î : 1 − 2 cos x ï‹ kâ¥ò 0 Mf mikí« x 
kâ¥òfŸ jÉu k‰w mid¤J x ∈ R -¡F 

f (x) tiuaW¡f¥gL«. mjhtJ cos x = 1

2
I 

ó®¤â brŒí« x I jÉu k‰w kâ¥òfS¡F 

tiuaW¡f¥gL«. ntW tifÆš T¿dhš,  

x = 2nπ ± 
p
3

, n ∈ Z v‹gij¤ jÉu¥ ãw 

kâ¥òfS¡F f(x) tiuaW¡f¥gL«. vdnt 

rh®gf« R − 2
3

np
p

±{ } , n ∈ Z MF«.

2. f (x) = |x|, f (x) = |x – 1| k‰W« f (x) = |x + 1| 
v‹w rh®òfË‹ tiugl« tiuf. [Qy.- 2018]

Ô®î : 

– x

y y = |x + 1|

y = |x − 1|

y = |x|
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   f (x) = |x – 1| v‹gj‹ tistiu f(x) = |x| v‹w 

tistiuia xU myF ty¥g¡fkhf ef®¤â¡ 

»il¡f¥ bgWtJ MF«.

  f (x) = |x + 1| v‹gj‹ tistiu f(x) = |x| v‹w 

tistiufis xU myF ïl¥g¡fkhf ef®¤â¡ 

»il¡f¥ bgWtJ MF«.

3. f : R– (–1, 1) → R vD« rh®ãid f (x) =
x

x2 1−
, 

vd tiuaW¤jhš f v‹w rh®ò x‹W¡bfh‹wh 

ïšiyah v‹gij¢ rÇgh®¡fî«. [Qy.- 2018]

Ô®î : f (x)= f (y) vd vL¤J¡bfhŸnth«. vdnt 

 
x

x2
1−

 = 
y

y2
1−

⇒ x (y2 – 1) = y (x2 – 1)
⇒ xy2 – x – yx2 + y = 0
⇒ (y – x)(xy + 1) = 0
 ïâÈUªJ x = y mšyJ xy = –1. vdnt  

xy = –1 v‹wthW x k‰W« y v‹w ïU v©fis 

eh« nj®ªbjL¤jhš m¥bghGJ f(x) = f(y) vd 

»il¡F«.

 2
1

2
,−



 7

1

7
,−



 −



2

1

2
,  vd v©z‰w gy 

cW¥òfŸ xy = –1 vd¡ »il¡F«.mjhtJ,  

f(2) = f −





1

2
=

2

3
MF«. ïJ  f(x) = f(y) 

⇒ x = y. v‹w Ãgªjidia ó®¤â brŒahjjhš,  

f x‹W¡bfh‹whdJ mšy.

4. A k‰W« B vD« ïU fz§fŸ  
n(B – A) = 2 n(A – B) = 4n(A∩B) k‰W«  
n(A∪B) = 14 vd mikªjhš n[P(A)] fh©f.
 [First Mid - 2018]

Ô®î : n(P(A), I¡fhz n(A) njit¥gL«

 n(A ∩B) = k v‹f. 
  vdnt, n(A – B) = 2k k‰W« 
 n(B–A) = 4k MF«.

 ïªÃiyÆš n(A∪B) = n(A – B) + n(B – A) + 
 n(A ∩ B) = 7k 
          nkY«, n(A∪B) = 14 vd¡ bfhL¡f¥g£LŸsJ 
 ïjdhš 7k = 14, k = 2 MF«.

  n(A – B) = 4 k‰W« n(B – A) = 8.
n(A) =    n(A – B) + n(A ∩ B) v‹gjhš 

 n(A) = 6 
  vdnt, n(P(A)) = 26 = 64.

5. f = {(1, 2), (3, 5), (4, 1)} k‰W« g = {(2, 3), (5, 1), (1, 3)}  
vÅš f k‰W« g -‹ å¢rf« fh©f. nkY« fog-I 

fh©f. [First Mid - 2018]

Ô®î :  f -‹ rh®gf« = {1, 3, 4}
   f -‹ å¢rf« = {2, 5}
  g -‹ rh®gf« = {1, 2, 5}
   g -‹ å¢rf« = {1, 3}
  ï§F g - ‹ rh®gf¤âY« f -‹ å¢rf« 

ïU¥gjhš gof -I tiuaW¡f ïaY«. vdnt  
gof -‹ Ñœ 1-‹ ã«g¤ij¡ fhz KjÈš f -‹ Ñœ 

1-‹ ã«g¤ijí« ãwF »il¡f¥bg‰w ã«g¤ij 
g-‹ ÑG« fhz nt©L«.

 f -‹ Ñœ 1-‹ ã«g« 3 k‰W« g -‹ Ñœ 1-‹  

ã«g« = 1 vdnt,

   (gof) (1) = g(f(1)) = g(2) = 3
  gof (3) = g(f (3)) = g(5) = 1
  gof (4) = g(f (4)) = g(1) = 3
  ∴gof = {(1, 3), (3, 1), (4, 3)}

6. f : X → N v‹w rh®ò f(n) = n + 3 vd 

tiuaW¡f¥g£L mJ x‹W¡bfh‹whdjhfî« 

k‰W« nk‰¡nfh®¤jyhfî« mikíkhW rh®gf«  

X -I¡ fh©f. [Mar. - 2019]

Ô®î : f : X → N

  f(n) = n + 3

	 \  njitahd rh®gf« :

  X = {–2, –1, 0} È N

 i.e., X = {–2, –1, 0, 1, 2,.....}

7. f : R → R v‹w rh®ò, f (x) = 2x2 – 1 vDkhW 

tiuaW¡f¥gL»wJ vÅš 17, 4 k‰W« –2 

M»at‰¿‹ K‹ã«g§fis¡ fh©f. [Hy.-"19]

Ô®î :  17-‹ K‹ã«g¤ij¡ f©l¿a eh«  
2x2 − 1 = 17 v‹w rk‹gh£il¤ Ô®¡f nt©L«. 

ïj‹ ïU Ô®îfshd 3 k‰W« −3 v‹git 

f -‹ Ñœ 17 -‹ K«ã«g§fshF«. rk‹ghL 

2x2 − 1 = 4 v‹gJ
5

2
 k‰W« −

5

2
 v‹w ïU 

K‹ã«g§fis 4 v‹w cW¥ò¡F bfhL¡»‹wJ. 
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nkY«, −2-‹ K‹ã«g« f©l¿a 2x2 −1 = −2 

v‹w rk‹gh£il¤ Ô®¡f nt©L«. x2 = −
1

2
 

v‹gj‰F R -š vªj xU Ô®î« »ilahJ. vdnt 

−2 MdJ f-‹ Ñœ K‹ã«g¤ij¥ bgwÉšiy.

8. f(x) = 
1

1 3− cos x
-‹ å¢rf« fh©f.

  [Mar. - 2020; Qy. - 2023]

Ô®î : – 1 ≤ cos x ≤ 1 vd ek¡F¤ bjÇí«

 ⇒ – 3 ≤ – 3 cos x ≤ 3
 ⇒  1 – 3 ≤ 1– 3 cos x ≤ 1 + 3
 ⇒ – 2 ≤ 1– 3 cos x ≤ 4
 ⇒ – 2 ≤ 1– 3 cos x  k‰W« 1– 3 cos x ≤ 4

 ⇒  
1

1 3

1

2−
≤ −

cos x  k‰W« 
1

1 3

1

4−
≥

cos x

 mjhtJ f-‹ å¢rf« − ∞ − ∪ ∞





, ] [ ,
1

2

1

4
 MF«.

9. n(A) = 10 k‰W« n (A ∩ B) = 3 vÅš  
n[(A ∩ B)′ ∩ A]-I fh©f.  [Aug. 2022]

Ô®î : gh®¡f ghlüš vL¤J¡fh£L 1.7
10. Z v‹w fz¤âš, m – n v‹gJ 12-‹ 

kl§fhf ïUªjhš bjhl®ò mRn vd 

tiuaW¡f¥gL»wJ vÅš, R xU rkhd¤ 

bjhl®ò vd Ã%ã¡fî«.  [July - 2024]

Ô®î : gh®¡f ghlüš vL¤J¡fh£L 1.13

5 kâ¥bg©fŸ

1. KG¡fË‹ fz« Z š R MdJ (x, y) ∈ R  

⇔ x2 + y2 = 25 vDkhW tiuaW¡f¥g£lhš 

R k‰W« R–1 I tÇir¢ nrhofË‹ fzkhf 

vGJf. nkY« mt‰¿‹ rh®gf¤ijí« vGJf.

 [Qy.. - 2018]

Ô®î : x2 + y2 = 25

   y = ± 25
2− x

  x = 0 
 ⇒  y  = ± 5
  y = 0 
 ⇒  x = ± 5
 (0,5), (0, –5) ∈ R

  x = 3 
 ⇒  y = ± 4
  x = –3 
 ⇒  y = ± 4
  R- rh®gf« = {0, 3, –3, –4, 4, –5, 5}

  R–1- rh®gf« = {0, 3, –3, –4, 4, –5, 5}

2. f : R → R v‹w rh®ò f (x) = 2x – 3, vd 

tiuaW¡f¥go‹ f xU ïUòw¢rh®ò vd 

Ã%ã¤J. mj‹ ne®kh¿id¡ fh©f.
  [Hy. - 2018; Qy. - 2019; Mar. - 2024]

Ô®î : x‹W¡bfh‹W : f (x) = f (y) v‹f. ïjdhš  
2x – 3 = 2y–3  ïâÈUªJ 2x = 2y. vdnt  
x = y. mjhtJ, f (x) = f (y) vÅš x = y. vdnt,  
f v‹gJ x‹W¡bfh‹W.

 nk‰nfh®¤jš : y ∈ R v‹f. x = 
y + 3

2
v‹f.

 vdnt f (x) = 2
3

2

y +



 –3 = y. ïjdhš  

f v‹gJ nk‰nfh®¤jš MF«. (mšyJ) f-‹ 

å¢rf« bjËthf R MF«. mjhtJ å¢rfK« 

Jiz¢rh®gfkhfî« rkkhf ïU¥gjhš  

f nk‰nfh®¤jš MF«.

 ne®khW : y = 2x – 3 v‹f. vdnt y + 3 = 2x 

mjdhš x = y + 3

2
mjhtJ f –1(y) = y + 3

2
.

 ï¥nghJ y -I x-Mš kh‰w f –1(x) = 
x + 3

2
 vd¡ 

»il¡F«.

3. f v‹w rh®ò Ñœ¡f©lthW tiuaW¡f¥ 
g£LŸsJ.

 f (x) = 
3 2 3

2 2 2
2 1 2

2
x x

x x
x x

− >
− − ≤ ≤
+ < −









,
,
,

 vÅš, f (4), f (–4), f(0), f(–7) ‹ kâ¥òfis¡ 

fh©f. [Hy.. - 2018]

Ô®î :  f (4) = 3(4) – 2 = 10

   f (–4) = 2(–4) + 1 = –7

   f (0) = 02 – 2 = –2

   f (–7) = 2(–7) + 1 = –13
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4. A = {0, 1, 2, 3} v‹f. A -š Ñœ¡fhQ« tifÆš 

bjhl®òfis mik¡fî«. [First Mid- 2018]

 (i)  j‰R£L, rk¢Ó® k‰W« fl¥ò mšyhj bjhl®ò,

 (ii)  j‰R£L, k‰W« rk¢Ó® mšyhkš fl¥ò 

bjhl®ò,

 (iii)  j‰R£L k‰W« fl¥ò mšyhkš rk¢ÓuhF« 

bjhl®ò,

 (iv)  j‰R£L mšyhkš rk¢Ó® k‰W« fl¥ò bjl®ò,

 (v)  rk¢Ó® k‰W« fl¥ò mšyhkš j‰R£L bjhl®ò.

Ô®î :

 (i)  (1, 2) v‹w cW¥ã‹ _y« “rk¢Ó® mšy” vd 

cUth¡f¥ ga‹gL¤Jnth«. nkY« {(1, 2)} 
v‹w bjhl®ò, tiuaiwÆ‹go fl¥ò MF«. 

(2, 3) I nr®¤J, (1, 3)I Ú¡»dhš bjhl®ghdJ 

fl¥ò mšy. vdnt bjhl®ò {(1, 2), (2, 3)}
v‹gJ j‰R£L mšy, rk¢Ó® mšy k‰W« 

fl¥ò« mšy. ïnj ngh‹W gy cjhuz§fŸ 

bfhL¡f ïaY«.

 (ii)  tiuaiwÆ‹ go, bjhl®ò {(1, 2)} v‹gJ fl¥ò 

bjhl®ghfî« mnj neu¤âš, j‰R£L k‰W« 

rk¢Ó® mšyhkY« cŸsij m¿nth«.

 (iii)  (1, 2) v‹w cW¥nghL bjhl§Fnth«. ek¡F¢ 

rk¢Ó® njit v‹gjhš (2, 1) v‹w cW¥ãid¢ 

nr®¡f nt©L«. ïªÃiyÆš (1, 1), (2, 2) M»a 

cW¥òfŸ ïšyhikahš bjhl®ghdJ fl¥ò« 

mšy, j‰R£L« mšy. ïjdhš {(1, 2), (2, 1)} 

v‹gJ j‰R£L« mšy, fl¥ò« mšy. Mdhš 

ïJ rk¢Ó® MF«.

 (iv)  nkš Éthâ¡f¥¥f¥g£l bjhl®ãš (1, 1)
k‰W« (2, 2) v‹w cW¥òfis¢ nr®¤jhš mJ 

fl¥ghf khW«. vdnt, {(1, 2), (2, 1), (1, 1),  
(2, 2)} v‹gJ j‰R£L mšy Mdhš rk¢Ó® 

k‰W« fl¥ò bjhl®ghF«.

 (v)  {0, 1, 2, 3} -š mikªj bjhl®ghdJ j‰R£lhf 

ïU¡f nt©LbkÅš (0, 0), (1, 1), (2, 2),  
(3, 3) v‹w cW¥òfŸ f©o¥ghf ïU¡f nt©L«. 

Mdhš ïJ rk¢Ó® k‰W« fl¥ò¤ bjhl®ghfî« 

mikí«. vdnt, (i) ïš nr®¤jJ nghš (1, 2) 
k‰W« (2, 3) nr®¤jhš njit ó®¤âah»ÉL«. 

Mfnt, {(0, 0), (1, 1), (2, 2), (3, 3), (1, 2),  
(2, 3)} v‹gJ j‰R£lhF«, Mdhš rk¢Ó® k‰W« 

fl¥ò mšy.

5. k¡fŸ bjhif 5000 cŸs xU efu¤âš 

el¤j¥g£l xU fz¡bfL¥ãš bkhÊ A 
bjÇªjt®fŸ 45%, bkhÊ B bjÇªjt®fŸ 
25%, bkhÊ C bjÇªjt®fŸ 10%, A k‰W« 

B bkhÊfŸ bjÇªjt®fŸ 5%, B k‰W« C 

bkhÊfŸ bjÇªjt®fŸ 4%, MF«. ïâš _‹W 

bkhÊfisí« bjÇªjt®fŸ 3% vÅš, bkhÊ 

A k£L« bjÇªjt®fŸ v¤jid ng®?

  [First Mid- 2018; May- 2022]

Ô®î :   br›bt©ik k‰W« bt‹gl« vd ïU tÊfËš 

Ô®î fhzyh«.
 (i) br›bt©ik _y« Ô®î fhzš

  bfhL¡f¥g£l òŸË Étu§fËÈUªJ

   n(A) = 5000- š 45% = 2250
  ïnj ngh‹W

  n(B) = 1250, n(C) = 500.
  n(A∩B)= 250, n(B∩C)= 200, n(C∩A) = 200 

k‰W« n(A∩(B∩C)) = 150.
  bkhÊ A k£Lnk bjÇªjt®fŸ

  n(A ∩ B′ ∩ C′) = n{A∩(B∪C)′} 
  =  n(A) – n{A∩(B∪C)}
  = n(A) – n(A∩B) – n(A∩C) + n(A∩B∩C)
  = 2250 – 250 – 200 + 150 = 1950
  A bkhÊ k£L« bjÇªjt®fË‹ v©Â¡if 

1950.
 (ii) bt‹gl« _y« Ô®î fhzš

 

A

45 39
2

3

1

B

C
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 gl¤âÈUªJ bkhÊ A k£Lnk bjÇªjt®fŸ 39 

rjåj« MF«. vdnt bkhÊ A k£Lnk bjÇªjt®fŸ

  = 5000
39

100

50

×  = 1950.

6. f, g : R → R M»a ïU rh®òfŸ f (x) = 2x – |x| k‰W«  
g (x) = 2x + |x| vd tiuaW¡f¥gL»wJ vÅš 
fog -I¡ fh©f.

  [Govt. MQP- 2018; June & Hy..- 2019; Sep.- 2020; Qy. - 2024]

Ô®î : |x| =  
− ≤

>




x x
x x

, ;

, ;

0

0
 vd eh« m¿nth«.

   vdnt f (x) = 2 0

2 0

x x x
x x x

− −( ) ≤
− >





;

;

   ïjdhš f (x) = 
3 0

0

x x
x x

;

;

≤
>





   nkY« g(x) = 
2 0

2 0

x x x
x x x

+ −( ) ≤
+ >





;

;

   mjhtJ g (x) = 
x x
x x

;

;

≤
>





0

3 0

 x ≤ 0 vÅš, (fog) (x) = f ( g (x)) = f (x) = 3x.
 x > 0 vÅš, (fog) (x) = f ( g (x)) = f (3x) = 3x.
 vdnt všyh x-¡F« (fog) (x) = 3x.
7. A = {2, 3, 5} k‰W« bjhl®ò R = {(2, 5)} v‹f. 

bjhl®ò R-I rkhd¤ bjhl®gh¡f R- cl‹ nr®¡f 

nt©oa Fiwªjg£r cW¥òfis vGJf.   

 [Govt. MQP- 2018]

Ô®î : (i)  R xU j‰R£L Mf ïU¡f (2, 2), (3, 3) 
k‰W« (5, 5) R-š nr®¡f¥gl nt©L«.

 (ii)  R xU rk¢Ó® bjhl®ò Mf ïU¡f R-š  
(5, 2) ïU¡f nt©L«.

 (iii) R xU fl¥ò¤ bjhl®ò R-š ïU¡f nt©oa 

Fiwªj g£r cW¥òfŸ (5, 2), (2,2), (3,3) 
(5, 5).

8.  y = sin x v‹w tiytiu _y« y =
1
2

 sin 2x. 
v‹gj‹ tiugl¤ij tiuf. [Mar. - 2019]

Ô®î : y = 
1

2
sin 2x

y¢

y = sin xy =     sin 2x

x
x¢

y

–2

–2
2

2

4

6 84

6

–4

–4–6–8

π

4
–

π

4
– π

2

π

2
–3π

4

3π

4

π

1
2

9. y = sin–1 
1
2 1 1+ + −( )x x vÅš 

dy

dx x
= −

−

1

2 1 2

vd¡ fh£Lf. [April- 2023]

Ô®î :  y = sin–1 
1 1

2

+ + −x x
       x = cos θ

  ∴ y = sin–1 1 1

2

+ + −cos cosθ θ

   = sin–1
2

2
2

2

2

2 2
cos sin

θ θ



 + 





   = sin–1 
2

2 2

2

cos sin
θ θ



 + 











   = sin–1 1

2 2

1

2 2
cos sin

θ θ+





 

   = sin–1 sin cos cos sin
π θ π θ
4 2 4 2

+



  

   = sin–1 sin 
π θ
4 2

+



  = 

π θ
4 2

+

  ∴ y = 
π
4

1

2
+  cos–1 x

  ∴ 
dy
dx

 = 
1 1

2 1
2

−

− x
 = 

−

−

1

2 1
2x

 vdnt Ã%ã¡f¥g£lJ.

10. bkŒkâ¥ò¢ rh®ò f MdJ f (x) = 
9

1

2

2

−

−

x

x
 vd 

tiuaW¡f¥gL»wJ vÅš mj‹ rh¤âakhd 

Û¥bgU rh®gf¤ij¡ fh©f.  [Qy. - 2024]

Ô®î : gh®¡f ghlüš vL¤J¡fh£L 1.24


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[30] 

mo¥gil ïa‰fÂj«02
gÆ‰á 2.1

1. 7 1
4

22
7

, ,  0, 3.14, 4, −







M»a x›bthU 

v©Âidí« N, Q, R−Q mšyJ Z v‹w 

mo¥gilÆš vGJf.

Ô®î :   7 É»jKwh v©, 7  ∈ R – Q.

−1

4
 Fiw É»jKW v©, 

−1

4
 ∈ Q

0 xU KG, 0 ∈ Z, Q
3.1w = π Koîwh RHš j‹ika‰w jrk ã‹d«

⇒ 3.14 ∈ Q
4  xU Äif KG ⇒ 4 ∈ N, Z, Q. 
22

7
3 14= ∈. R xU É»jKwh v© ⇒ 

22

7
3 14= ∈. R ∈Q

2. 3  xU É»jKwh v© vd¡ fh£Lf. (F¿¥ò  

2 ∉Q-¡F¥ ga‹gL¤âa Kiwia 

ã‹g‰wî«.) [First Mid- 2018]

Ô®î : 3 xU É»jKWv© v‹f.

∴ 3 =
m
n

 v‹f (m, n v‹gd 1 I¤ jÉu 

bghJtF¤â ïšyhjit)
ïUòwK« t®¡f¥gL¤j

  3 =  3 3

2

2

2 2= ⇒ =m
n

n m
⇒  3n2  =  m2

 2 Mš ïUòwK« bgU¡Ff

⇒   6n2  =  2m2 ⇒ 3(2n2) = 2m2

 2n2 MdJ 2-Mš tFgL« m2-« xU ïu£il 

v©

⇒  m xU ïu£ilahf ïU¡f nt©L«

⇒   m  =  2k , k ∈ N

⇒ 3n2 = (2k)2  ⇒ 3n2 = 4k2 

n xU ïu£il v©.  vdnt, m, n ïu£il 

v©fŸ 2-‹ fhuÂfŸ MF«. ïJ Kjš T‰iw 

Ku©ghLilajh¡F»wJ.

∴ 3  xU É»jKW v©zhf ïU¡f ïayhJ.

⇒ 3  xU É»jKwh v©zhF«.

vdnt Ã%ã¡f¥g£lJ.

3. jÅ¤j (m) e‹F tiuaW¡f¥g£l ïu©L 

É»jKwh v©fŸ cŸsdth vÅš,  m›ÉU 

É»jKwh v©fË‹ É¤âahr« xU É»jKW 

v©zhf ïU¡f Koíkh? Ãaha¥gL¤Jf.

Ô®î :  ïu©L bt›ntwhd É»jKwh v©fŸ  
2 3 4 3+( ) +( ),  v‹f.

 mt‰¿‹ É¤âahr« 2 3 4 3+( )− +( )   

 = 2 3 4 3+ − −
 = 2 − 4 = –2  

 ïJ xU É»jKW v©zhF«.

4. ïUÉ»jKwh v©fË‹ TLjš É»jKW 

v©zhf mikíkhW É»jKwh v©fis¡ 

fh©f. ïU É»jKwh v©fË‹ bgU¡fš 

É»jKW v©zhf mikíkhW ïu©L 

É»jKwh v©fis¡ fhzKoíkh?

Ô®î :  ïu©L É»jKwh v©fŸ 5 7 7 7+ −, v‹f.

 mt‰¿‹ TLjš = 5 7 7 7+ + −  = 12  ïJ 

xU É»jKW v©

  4 6 4 6+ −,  v‹w ïU É»jKwh v©fis 

vL¤J¡bfhŸnth«.

mt‰¿‹ bgU¡f‰gy‹ 4 6 4 6+( ) −( )
= 4 6

2
2

− ( )  = 16−6 = 10 

ïJ xU É»jKW v©

òò¤jf Édh¡fŸ
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5. 

1
21000

-IÉl á¿a Äif v© fh©f. 

Ãaha¥gL¤Jf.

Ô®î : 
1

2
1000 bfhL¡f¥g£l v©. ï§F 1000 < 1001

⇒ 21000 < 21001 ⇒ 
1

2

1

2
1000 1001

>
 >  

1

2

1

2
1000 1001

>

∴ 

1

2
1000  I Él á¿a Äif v© 

1

2
1001

gÆ‰á 2.2

1. Ô®î fh©f.

(i) |3 – x| < 7  (ii) |4x – 5| ≥ –2

(iii) 3 3
4

1
4

− ≤x  (iv) |x| – 10 < –3

Ô®î :(i) |3− x| < 7 
 a < b ⇒ ay ≥ by, y < 0

 |3− x| < 7
 ⇒ −7 < 3 − x <7  ⇒ −7−3 < − x < 7−3
 ⇒ − 10 <−x < 4   ⇒ 10 > x > −4
 ⇒ −4 < x < 10
 Ô®î¡fz« (– 4, 10)
(ii) |4x−5| ≥ −2 bfhL¡f¥g£LŸsJ

 ⇒ 4 x − 5

4
 ≥ –2  ⇒ x − 5

4
 ≥ − 2

4

(iii) 3
3

4

1

4
- £x

 ⇒ 
−

≤ − ≤
1

4
3

3

4

1

4
x  ⇒ − − ≤ − ≤ −1

4
3

3

4

1

4
3x

 ⇒ − ≤ − ≤ −13

4

3

4

11

4
x

 4 Mš bgU¡f

 ⇒ −13 ≥ −3x ≥ −11 ⇒ 
11

3
 ≤ x ≤ 13

3
 

 ∴ Ô®î¡fz« 
11

3

13

3
,







(iv) |x|− 10 < − 3
 |x| − 10 < − 3  bfhL¡f¥g£LŸsJ 

 ⇒ |x| < − 3 + 10 ⇒ |x| < 7 ⇒ −7 < x < 7
 ∴ Ô®î¡fz« (–7, 7).

2. 
1

2 1
6

x -
< -¡F¤ Ô®î f©L, Ô®it 

ïilbtË¡ F¿p£oš vGJf.

Ô®î :  
1

2x -1
6<  gFâ, bjhFâfis |2x−1|Mš bgU¡f

⇒ 1< 6 |2x −1|
⇒ 0 < 6 |2x −1| –1
⇒ 6 |2x −1| –1 > 0
⇒ ±6 (2x −1) –1 > 0

6 (2x – 1) – 1 > 0  – 6 (2x – 1) – 1 > 0
 12x – 6 – 1 > 0  – 12x + 6 – 1 > 0
 12x – 7 > 0  – 12x + 5 > 0
 12x > 7  – 12x > – 5

 x > 7

12
  x < 

5

12

X X

∞– ∞ 5

12
        7

12

 ∴ Ô®î¡fz« −∞






∪ ∞






, ,

5

12

7

12

3. –3 |x| + 5 ≤ –2- ¡F¤ Ô®î f©L, Ô®it v© 

nfh£oš F¿¡f.

Ô®î : − 3 |x| + 5 ≤ − 2

⇒ − 3|x| ≤ −7 ⇒ x ≥ 7

3
  [ –3-Mš tF¡f]

  ⇒ 
− ≥ ≥7

3

7

3
x

–∞
 

X X

∞−7

3

7

3

 Ô®î¡fz« : −∞ − 


∪ 


∞





, ,
7

3

7

3

4. 2|x + 1| − 6 ≤ 7 ¡F¤ Ô®î f©L, Ô®it v© 

nfh£oš F¿¡f. [Hy.- 2018]

Ô®î : 2| x+1| − 6 ≤ 7
⇒ 2 |x+1| ≤ 7+6   ⇒ 2 |x+1| ≤ 13

⇒ x + ≤1
13

2
 

⇒ − ≤ + ≤13

2
1

13

2
x  

⇒ 
− − ≤ ≤ −13

2
1

13

2
1x  ⇒ 

− ≤ ≤15

2

11

2
x
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–∞ ∞−15

2

| |
11

2

X

∴ Ô®îfz«
−





15

2

11

2
,

5.  Ô®¡f : 
1
5

10 2 1x − <

Ô®î : 
1

5
10 2 1x − <

⇒ |10x −2| < 5  ⇒ −5 < 10x−2 <5
⇒ −5 +2< 10x <5+2 ⇒ −3 < 10x < 7 

⇒ 
−
< <

3

10

7

10
x

–∞ ∞−3

10

| |
7

10

X

∴  Ô®îfz« 
−





3

10

7

10
,

6. Ô®¡f : |5x −12| < −2 [Qy. - 2024]

Ô®î : – (–2) < 5x – 12 < –2.
 +2 + 12 < 5x < –2 + 12
 14 < 5x < 10

 
14

5
 < x < 2

 2.8 < x < 2  ïjid Ô®î fhz ïayhJ.

gÆ‰á 2.3

1. Ñœ¡f©l mrk‹ghLfis ïilbtË 

mik¥ãš vGJf.

(i) x ≥ −1 k‰W« x  < 4
(ii) x ≤ 5 k‰W« x ≥ −3
(iii) x < −1 mšyJ x < 3
(iv) – 2x > 0 mšyJ 3x – 4 <11

Ô®î : (i) x ≥ −1 k‰W« x < 4
 ⇒  x ∈ [−1, 4) 

 

X

–∞ ∞–1
| |

4
(ii) x ≤ 5 k‰W« x≥ −3 

 

X

–∞ ∞–3
| |

5
 ⇒ x ∈ [−3, 5]

(iii) x < −1 mšyJ x < 3
 ⇒ x ∈ (−∞, 3)

 

X

–∞ –1
 ||

3
(iv)  –2x > 0 mšyJ 3x – 4 <11
 ⇒ –x > 0 mšyJ 3x < 11 + 4
 ⇒ –x > 0 mšyJ 3x < 15 
 ⇒ x < 0 mšyJ x < 5
  

–∞ ∞0 5
 ⇒ x ∈ (− ∞, 5]

2. 23x < 100-‹ Ô®it 

 (i) x ∈ N  [July - 2024]       (ii) x ∈ Z-¡F fh©f.

 [July- 2023]

Ô®î : 23x < 100
(i) x ∈ N vÅš

  ⇒ 23x < 100 ⇒ x < 100

23

  ⇒ x < 4.348  ⇒ x = 1, 2, 3,4
  Ô®îfz« {1, 2, 3,4}
(ii) x ∈ Z vÅš

 x < 4.348
 ⇒ x = {…… −4, −3, −2, −1, 0, 1, 2, 3}

3. −2x  ≥  9-‹ Ô®it (i) x ∈ R  (ii) x ∈ Z  (iii) x ∈ N-¡F 

fh©f. [CRT- 2022]

Ô®î : −2x ≥ 9 ⇒ − ≥x 9

2
 ⇒ x ≤ −9

2

(i) x ∈ R vÅš x ∈ −∞ − 



 ,

9

2
(ii) x ∈ Z vÅš x = {−∞, …..−5}

(iii) x ∈ N  vÅš, 
−9

2
 I Él á¿a ïaš v© 

vJî« ïšiy

 ∴  x = {}
4. Ô®î fh©f :

(i) 
3 2

5
5 2

3
x x-( )

£
-( )

 [Qy. - 2023]

(ii) 
5

3 2
4-

< -
x x

Ô®î : 
(i) 

3 2

5

5 2

3

x x−( ) ≤ −( )

 ⇒ 
3 6

5

10 5

3

x x− ≤ −
⇒ 3(3x−6)  ≤ 5(10−5x)
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 ⇒ 9x−18    ≤  50−25x
 ⇒ 9x + 25x  ≤  50+18
 ⇒ 34 x   ≤ 68 ⇒ x  ≤ 2.

 ∴ Ô®î fz«  (-∞, 2]

(ii) 
5

3 2
4

− < −x x

 KGtijí« 3 Mš bgU¡f, 5
3

2
12− < −x x

 2 Mš bgU¡f

 ⇒ 10−2x < 3x−24 ⇒ 10+24 < 3x+2x

 ⇒ 34 < 5x ⇒ 
34

5
 < x 

 ∴ Ô®îfz« 
34

5
, ∞





5. x›bth‹W« 100 kâ¥bg©fŸ bfh©l 5 

ghl§fËš kâ¥bg©fË‹ ruhrÇ 90 mšyJ 

mj‰F« nkš ïUªjhš ju« A MF«. xU eg®  

Kjš 4 ghl§fËš bg‰w kâ¥bg©fŸ 84, 87, 
95, 91 vÅš, Iªjh« ghl¤âš Fiwªjg£r« 

v‹d kâ¥bg© bg‰whš ju« A »il¡F«?

 [First Mid- 2018]

Ô®î :  xUt‹ 5tJ nj®Éš vL¤j kâ¥bg©fŸ x 
v‹f.

 
84 87 95 91

5
90

+ + + + ≥x
  ⇒  357

5
90

+ ≥x

 ïUòwK« 5Mš bgU¡f      ⇒ 357 + x  ≥  450
 ïUòwK« 357 I fÊ¡f

 x  ≥  450 −357 ⇒  x  ≥  93
 ∴ mt® A »nuL th§f  93 kâ¥bg©fis 

Fiwªjg£rkhf bg‰¿U¡f nt©L«.

6. xU c‰g¤âahs® 12 ÉG¡fhL mÄy« bfh©l 
600 È£l® fiurš it¤âU¡»wh®. ïjDl‹ 

v¤jid È£l®fŸ 30 ÉG¡fhL mÄy¤ij¡ 

fyªjhš 15 ÉG¡fh£o‰F« 18 ÉG¡fh£o‰F« 

ïil¥g£l ml®¤â bfh©l mÄy¡ fiurš 

»il¡F«?

Ô®î : 30 ÉG¡fhL mÄy« fyªj fiurš = x È£l® v‹f.

∴ bkh¤j fiurš  = (600 + x) È£l®

30% x + 12% 600 > 15% (600+ x)

⇒  
30

100

12

100
600

15

100
600

x x+ × > +( )
⇒  30x +7200 > 9000 + 15 x (100 Mš bgU¡f)
⇒  15x +7200 > 9000 ⇒  15x > 9000 −7200
⇒  15x > 1800             ⇒  x > 120  …(1)

        30% of x + 12% of 600 < 
18

100
600( )+ x

⇒ 
30

100

12

100
600

18

100
600

x x+ × < +( )

⇒  30x +7200 < 18(600+ x)
⇒  30x +7200 < 10800+18 x
⇒  12x +7200 < 10800 ⇒ 12x < 10800 – 7200

⇒  12x < 3600              ⇒ x< 3600

12

300

⇒ x < 300 
 ...(2)

(1), (2) ÈUªJ 120 < x < 300
∴ 30% mÄy« fyªj fiurš 120 È£liuÉl 

mâfkhfî« k‰W« 300 È£liu Él Fiwthfî« 

»il¡F«.

7. 10I Él¥ bgÇa mL¤jL¤j ïu©L 
x‰iw¥gil ïaš v©fË‹ TLjš 40I 
Él¡ Fiwthf ïU¡f nt©LbkÅš, 
m›bt©fis¡ fh©f.

Ô®î : Kjš x‰iw¥gil ïaš v© = x v‹f.

mL¤j x‰iw¥gil ïaš v© = x + 2
x > 10  bfhL¡f¥g£l T‰W  ...(1)
⇒  x + 2 > 10
⇒  x > 8      ...(2)
x + x + 2 < 40      ...(3)
(1) , (2) ÈUªJ x  > 10     ...(4)
(3) ÈUªJ 2x + 2 < 40
⇒  2x < 38

⇒ x < 38

2
⇒  x < 19     ...(5)

(4), k‰W« (5) ÈUªJ  10 < x < 19 
x x‰iw¥gil ïaš v©fŸ v‹gjhš x = 11, 13, 
15, 17
∴njitahd n#hofŸ (11, 13),(13, 15),(15, 17)  
(17, 19).

8. xU Vîfiz Vt¥gL»wJ. t  ÉdhofS¡F¥ 

ãwF jiuÆš ïUªJ mj‹ cau« h MdJ  

h(t) = −5t2 + 100t, 0 ≤ t ≤ 20  vd¡ 

bfhL¡f¥g£LŸsJ. Vîfiz vªneu§fËš 

495 mo cau¤ij milí«.

Ô®î :   Vîfiz 495 mo cau¤ij milí«bghGJ  

t Édho v‹f

   h(t) =  – 5t2 + 100t, 0 ≤ t ≤ 20
   h(t)  =  –5t2 + 100t = 495
  ⇒ –5t2 + 100t – 495 = 0
 ⇒ t2 – 20t + 99 = 0 [–5 Mš tF¡f]
 ⇒ (t – 11) (t – 9) = 0 ⇒ t = 11 mšyJ 9.
 ∴ 11 mšyJ 9 Édho neu¤âš 495 mo cau¤ij 

Vîfiz milí«.
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9. j©Ù® FHhŒ rÇ brŒgtU¡F¥ ã‹tU« 

KiwfËš TÈ bfhL¡f¥gL»wJ. Kjš 

KiwÆš ` 500-« x›bthU kÂ neu¤â‰F« 

` 70 fz¡»l¥g£L¡ bfhL¡f¥gL»wJ. 

ïu©lh« KiwÆš x›bthU kÂ neu¤â‰F 

` 120 vd¡ bfhL¡f¥gL»wJ. xUt® x  
kÂ neu« ntiy brŒ»wh®. vÅš x -‹ 

v«kâ¥ã‰F Kjš KiwÆš mtU¡F áwªj 

TÈ »il¡F«?

Ô®î :  xU ntiyia Ko¡f MF« neu« = x v‹f.

 Kjš KiwÆš r«gs« = `500 + 70x
 ïu©lh« KiwÆš r«gs« = `120x
 500 + 70x > 120x vd¤ ju¥g£LŸsJ

 ⇒ 500 > 120x – 70x ⇒ 500 > 50 x

 ⇒ 
500

50

10

> x  ⇒  10 > x ⇒ x < 10

 ∴ 10 kÂ¡F Fiwthf mtU¡F áwªj TÈ 

»il¡F«.
10. A  k‰W« B  M»nah® xnu khâÇahd ntiy 

brŒjhY«, mt®fsJ tUl Câa« `6000¡F 

nkš ntWghlhf ïU¡»wJ. B-‹ khj Câa« 

`27,000 vÅš A-‹ khj Câa¤â‰fhd rh¤âa¡ 

TWfis¡ fh©f. 

Ô®î : A-‹ Câa«  =  x v‹f.

           B-‹ khj Câa«  = 27,000
  ïUtÇ‹ M©L tUkhd« 6000 ntWghL ïU¥gjhf 

bfhL¡f¥g£LŸsJ.

A -‹ tUkhd«, B -‹ tUkhd¤ij Él mâfkhf 

fUâ¡bfhŸnth«.

 ⇒ x  – 27,000 > 6,000 ⇒ x   > 6,000 + 27,000
 ⇒ x   > 33,000 ...(1)
 B-‹ tUkhd«, A-‹ tUkhd¤ij 

 Él mâfkhf fUâ¡bfhŸnth«.

 ⇒ 27,000 – x > 6,000 ⇒ 21,000 > x  ...(2)
 (1), (2) ÈUªJ 

 A-‹ tUkhd« ` 21,000 nkš  ` 33,000 Ñœ   

 cŸs thŒ¥ò  ïU¡»wJ.

 ∴ A -‹ tUkhd« 21,000 < x < 33,000
gÆ‰á 2.4

1. 7 k‰W« –3 M»a _y§fisíila ïUgo¢ 

rk‹gh£il¡ fh©f. [CRT- 2022; Qy. - 2023]

Ô®î :  7,–3 _y§fŸ 

 _y§fË‹ TLjš = 7 + (−3) = 4
 _y§fË‹ bgU¡f‰gy‹ = 7 × −3 = −21 
 ∴ njitahd ïUgo¢ rk‹ghL

 ⇒ x2 – (_y§fË‹ TLjš) x + _y§fË‹ 

bgU¡f‰gy‹ = 0 ⇒ x2 – 4x – 21 = 0.

2. xU ïUgo¡ nfhitÆ‹ xU ó{Ía« 1 + 5
nkY« p(1) = 2 vÅš, mªj ïUgo¡ nfhitia¡ 

fh©f.

Ô®î :  ïUgo¡nfhit p(x) = k (x2 – x (_y§fË‹ TLjš) 
+ _y§fË‹ bgU¡f‰gy‹).

 _y§fË‹ TLjš = 1 + 5 + 1 − 5 = 2
_y§fË‹ bgU¡f‰gy‹ = 1 5+( )  1 5

2

−( )
    = 1 – 5 = – 4
 ïUgo¡nfhit p(x)   =   k (x2 – 2x– 4)  vÅš 

   p(1)  =  2
   k (12 – 2 – 4) = 2

   k (–5) = 2  ⇒ k = − 2

5

   ∴ p (x) = − 2

5
 (x2 – 2x – 4)

3. x2 + 2 x + 3 = 0  v‹w ïUgo¢ rk‹gh£o‹  

_y§fŸ  a  k‰W« b  vÅš, ó{Ía§fŸ 
1
α

 

k‰W« 
1
β

cila ïUgo¡ nfhitia¡ fh©f.

  [Qy.- 2024]

Ô®î : ïUgo¢rk‹ghL x x2
2 3+ +  = 0 v‹f.

 ∴ a + b  = −b
a

 = − 2  ∵a

b
c

=

=
=

















1

2

3
    a + b  = 

c
a

 = 
3

1
 = 3

 _y§fË‹ TLjš = 
1 1
α β

+ =
α β
αβ
+

=
− 2

3

 _y§fË‹ bgU¡f‰gy‹ = 1 1
α β

×  = 
1

αβ
 = 

1

3
 

 ∴  njitahd ïUgo¢rk‹ghL 

⇒  x2 − (_y§fË‹ TLjš) x + (_y§fË‹ 

bgU¡f‰gy‹) = 0

⇒ x x2 2

3

1

3
− −





+  = 0  ⇒ x x2 2

3

1

3
+ +  = 0 

⇒ 3 2 1
2x x+ +  = 0.

4. k(x − 1)2 = 5x − 7 v‹gj‹ xU _y« k‰wj‹ 

ïUkl§F vÅš, k = 2  mšyJ −25 vd¡ fh©f.

Ô®î :  k(x−1)2 = 5x− 7 [Govt. MQ- 2018; June- 2019; CRT- 2022; 
 April- 2023]

⇒  k(x2−2x+1) = 5x−7
⇒  kx2−2kx+k = 5x−7
⇒  kx2−2kx−5x+k+7 = 0
  kx2+ x (−2k−5) + (k+7) = 0
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a, 2a v‹gd ïU _y§fŸ vÅš

  a + 2a = 
2 5k

k
+

   3a = 
2 5k

k
+

   a = 
2 5

3

k
k
+

  ...(1)

   a (2a ) =  
k

k
+ 7

   2a2 = 
k

k
+ 7

   a2 = 
k

k
+ 7

2
  ...(2)

 (1)I (2)-š ãuâÆl 

   

2 5

3

2k
k
+



  = 

k
k

+ 7

2

   
4 20 25

9

2

2

k k
k

+ +
 = 

k
k

+ 7

2

   
4 20 25

9

2k k
k

+ +
 = 

k + 7

2

   8k2 + 40k + 50 = 9k2 + 63k
 ⇒  k2+23k−50 = 0
 ⇒  (k−2) (k+25) = 0
 ⇒ k = 2 mšyJ –25 vd Ã%ã¡f¥g£lJ.

5. 2x2 − (a + 1) x + a − 1 = 0 -‹ _y§fS¡»ilna 

cŸs ntWghL«, mitfË‹ bgU¡f‰gyD« 

rk« vÅš,  a = 2 vd ÃWîf. [First Mid- 2018]

Ô®î : 2x2 − (a + 1)x + a −1 = 0
a, b v‹gd _y§fŸ v‹f.

 a−b = ab

 a−b = 
a −1

2
 ...(1)

 a+b = 
a +1

2
 ...(2)

(1) + (2) ⇒ 2a = a a− + +1

2

1

2

      2a =  
2
2
a

 = a

 a  = 
a
2

 a = 
a
2

 I (2)-š ãuâÆl

 
a
2

+ β  = 
a +1

2

 b = 
a a+ −1

2 2
=

1

2

 a = a
2

, b = 
1

2
 

 ït‰iw a−b = ab š ãuâÆl 

⇒ a−b = ab

⇒ a
2

1

2
−  = 

a
2

1

2
×    

⇒  a −1

2
 = 

a
4

⇒ a − 1 = 
a
2

   

⇒  2a−2  = a 
⇒  a = 2 
vdnt Ã%ã¡f¥g£lJ.

6. ax2 + bx + c = 0  -‹ xU _y«

(i) k‰bwhU _y¤â‹ kh‰W F¿pL

(ii) k‰bwhU _y¤ij¥ nghš _‹W kl§F

(iii) k‰bwhU _y¤â‹ jiyÑÊ Mf ïU¡f¡ 
f£L¥ghLfis¡ fh©f.

Ô®î : (i) ax2 + bx + c = 0 ïu©L _y§fŸ a, –a v‹f.

  ∴a + (−a) = 
−b
a

   0 = 
−b
a

 ∴ b = 0

  a (−a) = c
a

 ; −−a2 = 
c
a

 njitahd f£L¥ghL b = 0
(ii) xU _y« k‰wij¥nghš 3 kl§F vÅš  

a, 3a v‹gd ïU _y§fŸ

  a + 3a  = 
−b
a

 ⇒ 4a = 
−b
a

 ⇒  a  = 
−b

a4  ...(1)

    a(3a) = 
c
a

  3a2 = 
c
a

  a2 = 
c
a3  …(2)
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(1) I (2)-š ãuâÆl

  
−





b
a4

2

 = 
c
a3

  
+b

a

2

2
16

 = 
c
a3

  
b

a

2

16
 = 

c
3

 3b2 = 16ac ïJnt njitahd f£L¥ghL 

MF«.

(iii) xU _y« k‰wâ‹ jiyÑÊ vÅš a, 
1
α

 

v‹gd _y§fŸ

  ∴ +α
α
1

 = 
−b
a

  α
α

× 1
 = 

c
a

  ;  1 = 
c
a

 

 a c=  ïJnt njitahd f£L¥ghL MF«.

7. x2 – ax + b = 0 k‰W« x2 – ex + f = 0 M»a 

rk‹ghLfS¡F xU bghJthd _y« cŸsJ. 

nkY« ïu©lh« rk‹gh£o‰F¢ rkkhd  

_y§fŸ c©L vÅš, ae = 2 (b + f ) vd ÃWîf.

Ô®î :   x2 – ax + b = 0      ... (1)
  x2 – ex + f = 0   ... (2) 
 bfhL¡f¥g£LŸs rk‹ghLfŸ

 a v‹gJ bghJthd _y« v‹f

a, b v‹gd (1) ‹ _y§fŸ v‹f.

 ∴ a + b = 
− =

− −( ) =b
a

a
a

1 = 
− =

− −( ) =b
a

a
a

1

 ab = 
c
a

b b= =
1  

a, a v‹gd (2) ‹ _y§fŸ vÅš

 x2 – ex  + f = 0
 a + a = e ⇒ 2a = e

 a2 = f 

Ã%ã¡f nt©oaJ ae  = 2 (b + f)

 ∴ L.H.S = ae = (a + b) (2a)

 ae = 2a2 + 2ab = 2f  + 2b

  = 2 (b + f) ...R.H.S

vdnt Ã%ã¡f¥g£lJ.

8. (i) –x2 + 3x + 1 = 0, (ii) 4x2– x – 2 = 0,  
(iii) 9x2 + 5x = 0 M»at‰¿‹ _y§fË‹ 

j‹ikia¡ fh©f.

Ô®î : (i)   –x2 + 3x + 1 = 0

  a = –1, b = 3, c = 1.

  D = b2 – 4ac =32 – 4 × –1 × 1

   = 9 + 4 = 13.

 D > 0 ∴ _y§fŸ bkŒ k‰W« rkk‰wJ.

(ii)  4x2–x–2 = 0

  a = 4, b = –1, c = –2

  D = b2 – 4ac

   = (–1)2 – 4 × 4 × –2

   = 1+32 = 33 > 0

 ∴ _y§fŸ bkŒ k‰W« rkk‰wJ.

(iii)  9x2 + 5x = 0

  9x2 + 5x + 0 = 0

  a = 9, b = 5, c = 0

  ∴ D  = b2 – 4ac = 52 – 4 × 9 × 0

          = 25 – 0 = 25 > 0.

 ∴ _y§fŸ bkŒ k‰W« rkk‰wJ.

9. tiugl« tiuahkš (i) y = x2 + x + 2,  
(ii) y = x2 – 3x – 7, (iii) y = x2 + 6x + 9 M»ait  

x -m¢ir bt£Lkh vd¢ nrhâ¤j¿aî«. 

nkY« bt£L« òŸËfis¡ fh©f.

Ô®î :(i)  y = x2 + x + 2
   a = 1, b = 1, c = 2
   D = b2 – 4ac = 12 – 4 × 1 × 2
    = 1 – 8 = –7 < 0
 vdnt bfhL¡f¥g£l tiugl« x m¢ir 

bt£lhJ.

(ii)   y = x2 – 3x  –7
   a = 1, b = –3, c = –7
   D = b2 – 4ac = (–3)2 – 4 × 1 × –7
    = 9 + 28 = 37 > 0

 ∴ _y§fŸ bkŒ k‰W« rkkšy v‹gjhš 

tiugl« x m¢ir ïu©L òŸËfËš 

bt£L«.
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(iii) y = x2 + 6x + 9

  ï§F a = 1, b = 6, c = 9

  ∴ D = b2 – 4ac = 62 – 4 × 1 × 9

   = 36 – 36 = 0

 ∴ _y§fŸ bkŒ k‰W« rk« v‹gjhš 

tiugl« x m¢ir xnu xU òŸËÆš bt£L«.

10. f (x) = x2 + 5x + 4-I t®¡f§fË‹ TLjyhf 

vGJf. 

Ô®î :  y = x2 + 5x + 4  v‹f.

x2 + 5x + 5

2

2



 – 5

2

2



  + 4 = x +



 − +5

2

25

4
4

2

= x +



 + − +5

2

25 16

4

2

= x +



 − 





5

2

3

2

2 2

gÆ‰á 2.5

1. Ô®î fh©f :  2x2 + x – 15 ≤ 0. [Hy. - 2023; July - 2024]

Ô®î : 2x2 + x – 15 ≤ 0

2x2 + 6x – 5x – 15 ≤ 0

2x (x + 3) – 5 (x + 3) ≤ 0

(2x – 5) (x + 3) ≤ 0

⇒ (x + 3) (2x – 5) ≤ 0  ⇒ 2 3
5

2
0x x+( ) −





≤  

∴ khWÃiy¥ òŸËfŸ −3
5

2
,  

–∞ ∞–3 5

2

( )( )( )

∴ m¢rk‹ghL Ãiwî brŒí« rhjfkhd 

ïilbtËfŸ

−∞ −( ) −





∞





, , ,3 3
5

2

5

2

 

ïilbtË
(x + 3) ‹ 

F¿pL

x −





5
2

 

‹ F¿pL

2x2 + x – 15 ‹ 

F¿pL

(–∞, –3)
x = –4 v‹f

– – +

−





3 5
2

,

x  = 0 v‹f

+ – –

5
2

,∞





x  = 3 v‹f

+ + +

m¢rk‹ghL Ãiwî brŒí« ïilbtË −





3
5

2
,

2. Ô®î fh©f :  – x2 + 3x – 2 ≥ 0.

Ô®î : ⇒ x2 – 3x + 2 ≤ 0 (∵ a ≥ b ⇒ –a ≤ – b) 

 ⇒ x2 – 2 x – x + 2 ≤ 0
 ⇒ x (x – 2) – 1 (x – 2) ≤ 0
 ⇒ (x – 1) (x – 2) ≤ 0

 ~khWÃiy¥ òŸËfŸ 1, 2 

 
–∞ ∞1

( )( )( )
2

 rhjfkhd ïilbtËfŸ (–∞, 1), (1,2),  k‰W« 

(2, ∞)

ïilbtË
(x – 1) ‹ 

F¿pL

(x – 2) ‹ 

F¿pL

x2 – 3x + 2 ‹ 

F¿pL

( – ∞, 1 ) x = 0  

v‹f
– – +

( 1, 2 ), x = 1.5   
v‹f

+ – –

(2, ∞ ) x = 3 

v‹f
+ + +

x2 – 3x + 2 < 0 v‹w m¢rk‹ghL [1, 2] v‹w 

ïilbtËÆš Ãiwî bgW»wJ.
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gÆ‰á 2.6

1. f (x) = 4x2 – 25  v‹w gšYW¥ò¢ rh®ã‹ 

ó{Ía§fis¡ fh©f.

Ô®î : ó{Ía§fis¡ fhz   f(x) = 0 v‹f

  4x2 – 25 = 0
  4x2 =  25

  x2 =  
25

4

25

4
⇒ =x  

⇒   x  = ± 5

2
 

vdnt ó{Ía§fŸ 
5

2

5

2
,
−

 MF«.

2. x3 – x2 – 17x = 22-‹ xU _y«  x = – 2 vÅš, ãw  

_y§fis¡ fh©f.

Ô®î : x3 – x2 – 17x = 22
 ⇒ x3 – x2 – 17x – 22 = 0
 x = –2 v‹gJ xU ó{Ía« vÅš (x + 2) xU 

fhuÂ 

 bjhFKiw tF¤jÈ‹go

–2 1 –1 –17 –22
0 –2    6   22
1 –3 –11 0

<î : x2 – 3x –11
ï§F a = 1, b = –3, c = –11

 x  =  
− ± −b b ac

a

2
4

2

 x = 
− −( ) ± − − × × −

×
3 3 4 1 11

2 1

2
( )

 

  = 
3 9 44

2

± +
 

   = 
3 53

2

±
  

∴ k‰w ó{Ía§fŸ 
3 53

2

3 53

2

+ −
,  

3. x4 = 16-‹ bkŒ _y§fis¡ fh©f.

Ô®î :   x4  = 16

 ⇒  x4  = 42   

 ⇒  (x2)2  = 42

 ⇒  (x2)2 − 42  = 0 ( a2 –b2 = (a+b)(a – b)

 ⇒  ( x2+4)(x2−4) = 0
 ⇒  x2 = −4,  x2  = 4
   x =  ± −4  = ± 2i (i = −1 )
 ⇒  x2  = 4,
   x   =  ± 4  = ± 2
 ∴  bkŒ _y§fŸ, x   =  ± 2

4. Ô®î fh©f :  (2x + 1)2−(3x + 2)2 = 0

Ô®î :⇒ (2x+1+3x+2)( 2x+1−3x−2) = 0
       (5x+3) (−x−1)  = 0
⇒   − (5x+3) (x+1)  = 0
⇒   (5x+3)   = 0 

⇒   x = 
−3

5

  (x+1)  = 0 

⇒   x = −1

∴  Ô®îfz« : − −{ }1
3

5
,

gÆ‰á 2.7

1. fhuÂ¥gL¤Jf : x4 + 1 (F¿¥ò: t®¡f¤ij 

Ãiwî brŒjš KiwÆš Ka‰á brŒf.)

Ô®î : x4 + 1 = (x2)2 + 12     
 = (x2 + 12)2 – 2 (x2) (12)

 = (x2 + 12)2 – ( 2 x) 2 
 [∴ a2− b2 = (a−b)(a + b)]
 = (x2 + 1– 2  x) (x2 + 1 + 2  x)
 =  (x2 + 2 x + 1) (x2 − 2 x + 1) = 0.

2. 3x3 + 8x2 + 8x + a v‹w gšYW¥ò¡ nfhitÆ‹ 

xU fhuÂ x2 + x + 1  vÅš, a-‹ kâ¥ig¡ 

fh©f.

Ô®î :   f(x) = 3x3 + 8x2 + 8x + a-‹ fhuÂ x2 + x + 1
3x + 5

x2 + x + 1 3x3 + 8x2 + 8x + a 
3x3 + 3x2 +3x 
–      –       –
     5x2 + 5x + a 
     5x2 + 5x + 5 
       (–)    (–)   (–)
           a – 5

∴ a − 5 = 0 
⇒ a = 5
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gÆ‰á 2.8

1. x x

x

3 1
2

0
-( )

-
>  vÅš x-‹ mid¤J 

kâ¥òfisí« fh©f.

Ô®î :  
x x

x

3
1

2
0

−( )
−

>
 
khWÃiy v©fŸ 0, 1, 2

rhjfkhd ïilbtË (−∞, 0) (0, 1) (1, 2) (2, ∞) 

–∞ ∞0 1 2
( )( )( )( )

ïilbtË
x3 -‹ 

F¿pL

(x−1)-‹ 

F¿pL

(x−2)-‹  

F¿pL

x3(x−1)
x − 2

-‹ F¿pL

(−∞, 0) x = −1 − − − −

(0, 1) x = 
1
2

+ − − +

(1, 2)  x = 
3
2

+ + − −

(2, ∞) x = 3 + + + +

mrk‹ghL  
x x

x

3
1

2
0

−( )
−

> -I (0, 1), (2, ∞)  v‹w 

ïilbtËfŸ Ãiwî brŒ»‹wd.

∴  Ô®î fz« (0, 1) ∪ (2, ∞).

2. 
2 3
2 4

0x

x x

-
-( ) -( )

<  v‹w mrk‹gh£il Ãiwî 

brŒí« x -‹ mid¤J kâ¥òfisí« fh©f.

   [Qy.- 2019 & 2024; Mar-2020; Aug.- 2022]

Ô®î : 2 3

2 4
0

x
x x

−
−( ) −( ) <  

 ⇒  khWÃiy v©fŸ x  =  3

2
, x = 2, x = 4

 ⇒  (− ∞, 
3

2
) (

3

2
, 2) (2, 4) (4, ∞) rhjfkhd 

 ïilbtË

ïilbtË
(2x − 3) -‹ 

F¿pL

(x − 4)-‹ 

F¿pL

(x − 2) -‹  

F¿pL

(2x−3)

(x−2) (x−4)   

-‹ F¿pL

(−∞, 3
2

) − − − −

(3
2

, 2) + – − +

(2, 4) + – + –

(4, ∞) + + + +

mrk‹ghL  
2 3

2 4
0

x
x x

−
−( ) −( ) <   I  (−∞, 3

2
), (2, 4)  v‹w 

ïilbtËfŸ Ãiwî brŒ»‹wd.

∴ Ô®î fz« (−∞, 
3

2
) ∪  (2, 4)

3. Ô®î fh©f : 
x

x x

2

2
4

2 15
0-

- -
£

  
[Hy.- 2019]

Ô®î : x
x x

2

2

4

2 15
0

−
− −

≤
 

 ⇒ 
x x
x x

+( ) −( )
−( ) +( ) ≤

2 2

5 3
0

khWÃiy¥òŸËfŸ : −2, 2, 5, −3
rhjfkhd ïilbtËfŸ : (−∞,−3) (−3, −2) (−2, 2) 

 (2, 5) (5, ∞)

ïilbtË

(x
 +

 2
)-

‹
 

F
¿

p
L

(x
 −

 2
) 
-
‹

  

F
¿

p
L

(x
 −

 5
)-

‹
  

F
¿

p
L

(x
 +

 3
)-

‹
  

F
¿

p
L

(x–2) (x+2)
(x−5) (x+3)
-‹ F¿pL

(−∞,−3) x = – 4 

vÅš

− − − − +

(−3,−2)  x = −2.5 
vÅš

− − − + −

(−2, 2)  x = 0 
vÅš

+ − − + +

(2, 5)  x = 3 vÅš + + − + −

(5, ∞)  x = 6 vÅš + + + + +
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mrk‹ghL 
x x
x x

+( ) −( )
−( ) +( ) ≤

2 2

5 3
0  MdJ (−3, −2), (2, 5) 

v‹w ïilbtËfËš Ãiwî brŒa¥gL»wJ.

∴ Ô®î fz« : (−3, −2] ∪ [2, 5).

gÆ‰á 2.9

Ñœ¡fhQ« É»jKW nfhitfis¥ gFâ 

ã‹d§fshf¥ ãÇ¤bjGJf.

1. 
1

2 2x a-  
[Mar.-2020; Sep. – 2021]

Ô®î :   1
2 2x a−

 = 
1

x a x a−( ) +( )  

   = 
A

x a+
+ 

B
x a−

⇒    
1

2 2x a−
 = 

A Bx a x a
x a x a
−( ) + +( )
−( ) +( )

⇒    1 = A(x − a) + B (x + a) ... (1)
   x = a   vd 1- š ãuâÆl

   1 = B(2a) ⇒ B = 
1

2a
   x = − a  vd  1 š ãuâÆl

   1 = A(−2a) ⇒ A = −
1

2a

   ∴ 1
2 2x a−

 = 

−

+

1

2
a

x a
 + 

1

2a
x a−

    = 
−

+( )
1

2a x a
 + 

1

2a x a−( )
2. 

3 1
2 1
x

x x

+
-( ) +( )  [June - 2019; Aug. - 2022]

Ô®î :   3 1

2 1

x
x x

+
−( ) +( )  = 

A

x − 2
 + B

x +1

 ⇒  
3 1

2 1

x
x x

+
−( ) +( )  = 

A Bx x
x x
+( ) + −( )
−( ) +( )
1 2

2 1

       ⇒   3x + 1 = A(x + 1) + B(x − 2) ...(1)
   x = −1   vd (1)- š ãuâÆl

   − 3 + 1 = B(− 3)   

 ⇒   B = 
2

3

 x = 2   vd (1)-š ãuâÆl

 6 + 1 = A(2 + 1)   

 ⇒   A = 
7

3

 ∴ 
3 1

2 1

x
x x

+
−( ) +( )  = 

7

3

2x −( ) +

2

3

1x +

  =  
7

3 2x −( )  + 
2

3 1x +( )
3. 

x

x x x2 1 1 2+( ) -( ) +( )
 

Ô®î : 
x

x x x2
1 1 2+( ) −( ) +( )  = A B C Dx

x x x
+
+( ) +

−( ) +
+( )2

1 1 2

= 
A B C Dx x x x x x x

x x x

+( ) −( ) +( ) + +( ) +( ) + +( ) −( )
+( ) −( ) +( )

1 2 1 2 1 1

1 1 2

2 2

2

⇒ x = A B C + Dx x x x x x x+( ) −( ) +( ) + +( ) +( ) +( ) −( )1 2 1 2 1 1
2 2

 ...(1)
         x  = 1  vd  (1)-š  ãuâÆl

        1  = C(2)(3)  ⇒  C = 1

6

         x  = −2  vd (1)-š ãuâÆl

       −2  = D(5)( −3) ⇒  D = 2

15

         x  = 0 vd  (1) - š ãuâÆl

   ⇒  0 = B(−1)(2) + C(1)(2) + D(1)( −1)
  ⇒  0  = −2B + 2C − D

  ⇒  0  = − 2B + 2
1

6





 − 

2

15

  ⇒  2B  = 
2

6

2

15
3

−  = 
1

3

2

15
−

  ⇒  2B  = 
5 2

15

−
 = 

3

15
5

 = 
1

5
 ⇒ B = 1

10

  x3-‹ bfG¡fis ïUòwK« rk¥gL¤j

       0  = A + C + D
 ⇒  A  = −C −D

  ⇒  A = 
− −1

6

2

15

 ⇒  A = 
− −5 4

30
  = 

− = −9

30

3

10

3

10

    ⇒      A = −3

10

∴ 
x

x x x2
1 1 2+( ) −( ) +( )  = 

− +

+( ) +
−( ) +

+( )

3

10

1

10

1

1

6

1

2

15

22

x

x x x

                           = 
− +

+( ) +
−( ) +( )

3 1

10 1

1

6 1

2

15 22

x
x x x

 +
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4. 
x

x -( )1 3

  
Ô®î :    =  

A B C

x x x−
+

−( )
+

−( )1 1 1
2 3      

  ⇒ 
x

x −( )1
3

  =  
A B Cx x

x
−( ) + −( ) +

−( )
1 1

1

2

3

 ⇒    x = A(x  – 1)2 + B(x – 1) + C  ...(1)

   x = 1 vd (1)–š ãuâÆl

   1 = C
   x = 0 vd (1)–š ãuâÆl

   0 = A − B + C
 ⇒  0 = A − B + 1
 ⇒   A − B = − 1 ...(2)
 x2-‹ bfG¡fis ïUòwK« rk¥gL¤j

   0 = A
   A = 0 vd (2)−š ãuâÆl

   0 – B = −1  ⇒  B = 1

 ∴ x
x −( )1

3  = 
0

1

1

1

1

1
2 3x x x−

+
−( )

+
−( )

  = 
1

1

1

1
2 3x x−( )

+
−( )

5. 
1

14x -( )   

Ô®î :   1

1
4x −( )

 = 
1

1 1
2 2x x+( ) −( ) = 

1

1 1 1
2x x x+( ) +( ) −( )

 ⇒  
1

1
4x −

 = 
A B C Dx
x x x

+
+

+
+

+
−2

1 1 1

⇒
1

1
4x −

 = 
A B C Dx x x x x x x

x x x

+( ) +( ) −( ) + +( ) −( ) + +( ) +( )
+( ) +( ) −( )

1 1 1 1 1 1

1 1 1

2 2

2

⇒ 1 =  (Ax + B)(x + 1)(x – 1) + C(x2 + 1)(x – 1) + 
 D(x2 + 1)(x + 1)...(1)
  x = 1 vd (1)-š ãuâÆl

  1 = D(2)(2) ⇒  D  = 
1

4

  x = –1 vd (1)-š ãuâÆl

  1 = C(2)(−2) ⇒ C  = 
−1

4
 x3-‹ bfG¡fis ïUòwK« rk¥gL¤j

  0 = A + C + D
 ⇒   A  = −C − D

 ⇒  A = 
1

4

1

4
−  = 0 

 ⇒   A = 0
 x = 0 vd (1) - š ãuâÆl

  1 = −B – C + D 

 ⇒  1 = −B + 
1

4

1

4
+

 ⇒  B = −1 + 
1

2
⇒ B = 

−1

2

 ∴ 1

1
4x −

 = 
0

1

2

1

1

4

1

1

4

12

x

x x x

+
−

+
+

−

+
+

−

⇒ 
1

1
4x −

 = 
−

+( ) −
+( ) +

−( )
1

2 1

1

4 1

1

4 12x x x

6. 
x

x x

-( )
+

1 2

3   

Ô®î : 
x
x x

−( )
+
1

2

3  = 
x

x x
−( )

+( )
1

1

2

2
 = 

A B C

x
x

x
+

+
+2

1

 ⇒  (x −1)2 = A(x2 + 1) + (Bx + C) x  ...(1)
   x = 0 vd (1) -š ãuâÆl

   1  = A
   x  = 1 vd (1)-š ãuâÆl

   0  = A(2) + (B + C)1
 ⇒  0  = 2A + B + C ...(2)
 x2-‹ bfG¡fis ïUòwK« rk¥gL¤j

   1  = A + B
 ⇒  1 = 1 + B  

 ⇒   B  = 0
   A  = 1, 

   B  = 0 vd (2)-š ãuâÆl

   0  = 2 + 0 + C 

 ⇒  C = −2

   ∴ 
x
x x

−( )
+
1

2

3   = 
1 0 2

1
2x
x

x
+ −

+

 ⇒  
x
x x

−( )
+
1

2

3   = 
1 2

1
2x x

−
+

7. 
x x

x x

2

2
1

5 6
+ +

- +
  

Ô®î : 
x x

x x

2
1

3 2

+ +
−( ) −( )
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  bjhFâ, gFâfË‹ go  rk« v‹gjhš bjhFâia  

gFâahš tF¥ngh«.

 

1

5 6
1

5 6

6 5

2

2

2

x x
x x

x x

x

− +
+ +

− +

−

− + −( ) ( ) ( )

  ∴ x2 – 5x + 6 = 1 + 
6 5

5 6
2

x
x x

−
− +    ...(1)

  
6 5

3 2

x
x x

−
−( ) −( )  = 

A B

x x−
+

−3 2

  
6 5

3 2

x
x x

−
−( ) −( )  = 

A Bx x
x x
−( ) + −( )
−( ) −( )
2 3

3 2

 ⇒ 6x – 5 = A(x – 2) + B (x – 3)  ...(2)
  x = 2 vd (2)–š ãuâÆl

  7 = B( –1)  ⇒  B = –7
  x = 3 vd (2)–š ãuâÆl

  13 = A(1)  ⇒  A = 13

  ∴ 6 5

5 6
2

x
x x

−
− +

 = 
13

3

7

2x x−
−

−
  ïij (1)-š ãuâÆl

  
x x

x x

2

2

1

5 6

+ +
− +

 = 1
13

3

7

2
+

−
−

−x x

8. x x

x x

3

2
2 1
5 6

+ +
+ +  

Ô®î :   ï§F bjhFâÆ‹ go gFâÆ‹ goia Él mâfkhf 

ïU¥gjhš bjhFâia gFâfshš tF¥ngh«.

x – 5

 
(–)      (–)       (–)

(+)        (+)           (+)

 

x2 + 5x + 6 x3 + 0x2 + 2x + 1

x3 + 5x2 + 6x

21x + 31

−5x2 − 4x + 1

−5x2 − 25x − 30

 

 ∴
x x
x x

3

2

2 1

5 6

+ +
+ +  = x – 5 + 

21 31

5 6
2

x
x x x

+
+ +

 ...(1)

 
21 31

5 6

21 31

3 2
2

x
x x x

x
x x

+
+ +

= +
+( ) +( ) = 

21 31

5 6

21 31

3 2
2

x
x x x

x
x x

+
+ +

= +
+( ) +( )

  = 
A B

x x+
+

+3 2

⇒ 21 x + 31 = A (x + 2) + B (x + 3)...(2)
 x = −2 vd (2)-š ãuâÆl

 −11 = B(1)  ⇒  B = −11
 x = −3 vd (2)-š ãuâÆl

 − 32 = A (−1)  ⇒  A = 32

 ∴ 21 31

5 6
2

x
x x

+
+ +

 = 
32

3

11

2x x+
+ −

+
 

ïij  (1) -š ãuâÆl ek¡F »il¥gJ.

⇒ 
x x
x x

3

2

2 1

5 6

+ +
+ +

 = x
x x

−( ) +
+

−
+

5
32

3

11

2

9. 
x

x x

+

+( ) -( )
12

1 22    [Hy. - 2023]

Ô®î :   
x

x x
+

+( ) −( )
12

1 2
2  = 

A B C

x x x+
+

+( )
+

−1 1 2
2        

 ⇒ x + 12 = A(x + 1)(x – 2) + B(x – 2) + 

 C(x + 1)2...(1)
  x = −1 vd (1)-š ãuâÆl

  11 = B (−3)  ⇒ B = −11

3

  x = 2   vd (1)-š ãuâÆl

  14 = C (9)  ⇒ C = 14

9
 x2-‹ bfG¡fis ïUòwK« rk¥gL¤j

  0 = A + C  ⇒ A = −14

9

 ∴
x

x x
+

+( ) −( )
12

1 2
2 = 

−
+( ) −

+( )
+

−( )
14

9 1

11

3 1

14

9 2
2x x x

10. 
6 1

1

2

3 2
x x

x x x

- +
+ + +

 

Ô®î :  = 
6 1

1 1

6 1

1 1

2

2

2

2

x x
x x x

x x
x x

− +
+( ) + +( ) = − +

+( ) +( ) = 
6 1

1 1

6 1

1 1

2

2

2

2

x x
x x x

x x
x x

− +
+( ) + +( ) = − +

+( ) +( )
 ⇒ 

6 1

1 1

2

2

x x
x x

− +
+( ) +( )  = 

A B Cx
x x

+
+

+
+2

1 1

 ⇒ 6x2 – x + 1 = (Ax + B)(x + 1) + 

 C (x2 + 1)...(1)
  x = −1 vd (1)-š ãuâÆl

  6 + 1 + 1 = C(1 + 1) ⇒ C = 4
 x2-‹ bfG¡fis ïUòwK« rk¥gL¤j

  6 = A + C = A + 4 ⇒ A = 2
  x = 0 vd (1)-š ãuâÆl

  1 = B + C ⇒ B + 4  = 1 
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 ⇒  B = −3

  ∴ 
6 1

1 1

2

2

x x
x x

− +
+( ) +( )  = 6 1

1

2

3 2

x x
x x x

− +
+ + +

 

   = 
2 3

1

4

1
2

x
x x

−
+

+
+

11. 
2 11

2 3

2

2

x x

x x

+ −
+ −

5

Ô®î :  ï§F  gFâ, bjhFâÆ‹ gofŸ rk«.   bjhFâia 

gFâahš tF.

 

     
 2

 

     
x x x x

x x
x

2 2

2

2 3 2 5 11

2 4 6

5

+ − + −

+ −
−

− − +( ) ( ) ( )

____

           ∴ 2 5 11

2 3

2

2

x x
x x

+ −
+ −

 = 2 + 
x

x x
−

+ −
5

2 3
2  ...(1)

 
x

x x
−

+ −
5

2 3
2  = 

x
x x x x

−
+ −

=
+

+
−

5

3 1 3 1( )( )
  

A
  

B

  = 
x

x x x x
−

+ −
=

+
+

−
5

3 1 3 1( )( )
  

A
  

B
 

 ⇒   ∴ x – 5 = A (x – 1)+ B (x + 3) ...(2)
 x = 1 vd (2)–š ãuâÆl

 −4 = B(4) ⇒ B = −1
 x = −3 vd (2)–š ãuâÆl

 −8 = A(−4) ⇒ A = 2

 ∴ 
x

x x x x
−

+ −
=

+
−

−
5

2 3

2

3 1
2

    
1

 = 
x

x x x x
−

+ −
=

+
−

−
5

2 3

2

3 1
2

    
1

 ïij (1)š ãuâÆl

 ⇒  
2 5 11

2 3

2

3 1

2

2

x x
x x x x

+ −
+ −

=
+

−
−

  2 +   
1 = 2 5 11

2 3

2

3 1

2

2

x x
x x x x

+ −
+ −

=
+

−
−

  2 +   
1

12. 
7

1 1 2

+
+( ) +( )

x

x x
 [July - 2024]

Ô®î :  
7

1 1
2

+
+( ) +( )

x
x x

 = 
A

1+ x + 
B C

+1

x
x

+
2

 ⇒  x + 7 = A (x2 + 1) + (Bx + C) 
 (x + 1)...(1)
  x = −1 vd (1)–š ãuâÆl

  6 = A(2) ⇒ −A = 3

 x2-‹ bfG¡fis ïUòwK« rk¥gL¤j

  0 = A + B ⇒ B = −3

  x = 0 vd 1–š ãuâÆl

  7 = A + C ⇒ C = 4

     ∴ 
7

1 1 12 2

+
+( ) +( ) +

+x
x x x

x
x

 = 
A

 
C

+1

B

 = 
A B C

1 1
2+

+
+
+x

x
x

  = 
3

1

3 4

1
2+

+ − +
+x

x
x

   ⇒     = 
3

1

3 4

1
2+

+ − +
+x

x
x

 +
4 3

1
2

−
+

x
x

 

gÆ‰á 2.10

ÑnH bfhL¡f¥g£l mrk‹ghLfŸ F¿¡F« 

gFâia¡ fh©f.

1. x ≤ 3y,   x ≥ y

Ô®î : x = 3y ⇒ x
3

 = y 
 
x 0 3 6 −3
y 0 1 2 −1

x = y vÅš 

x 1 2 –1 –2
y 1 2 –1 –2

XX′

Y′

Y

−4

−5

4

5

3 

2 

1 

3 6 9 12 15 18 −3 −6 −9 −12 −15 

x ≤ 3y

−1 

−3

−2 

0 

x ≥ y

111111111

xxxxxxxx ≥≥≥≥≥≥≥≥≥ yyyyyyyyyyy

 ∴  ÃHÈl¥g£l gFâ njitahd Ô®î MF«.

2. y ≥ 2x,   − 2x + 3y ≤ 6
Ô®î :  y = 2x 

x 1 −1 2 −2
y 2 −2 4 −4

−2x + 3y = 6 ⇒ −2x = 6−3y ⇒ x = x y= −
−

6 3

2( )
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x 0 −3
y 2 0

XX′

Y′

Y

y ≥ 2x

−4

−5

−3

−2 

4

5 

3 

2 

1 

3 4 5 6

−2x+3y ≤ 6

0 1 2

−1 
−3 −4 −5 −1 −2 

222222222

111111111

−−−−−333333 −−−−−111111−−−−222222

∴  ÃHÈl¥g£l gFâ njitahd Ô®î MF«.

3. 3x + 5y ≥ 45,  x  ≥ 0, y  ≥  0

Ô®î :  3x + 5y = 45 ⇒ 5y = 45 − 3x  ⇒ y  =
45 3

5

− x
  

x 5 0 10
y 6 9 3

 

X

X′

Y′

Y

−9

−12

−15

−6 

−3 

9 

12

15 

6 

3 

0 3 6 9−3 −6 −9 −12 −15 

3x+5y≥45

12 15

YYYYYYYY

999999999999999

1212122121212212

1515155151515515

  x ≥ 0 v‹gJ  y  m¢á‹ Äif¥gFâ.  y ≥ 0 v‹gJ   

x  m¢á‹ Äif¥gFâ.
 
 ÃHÈl¥g£l gFâna njitahd 

Ô®î.

4. 2x + 3y ≤ 35  y ≥ 2,  x ≥ 5    

Ô®î : 2x + 3y ≤ 35  ⇒ 2x + 3y = 35   

 ⇒ 3y = 35 − 2x ⇒ y = 
35 2

3

- x

y≥2X′ X

Y′

Y

−10 −15 −20 −30 

2x + 3y ≤ 35

x ≤ 5

−2 

−4 

−6 

0 

6 

12

14

4

2 

10 

8 

−5 5 10 15 20 25 30

B

C

A

y = 2 v‹gJ  x m¢á‰F 2 myF   Jhu¤âš cŸs 

ïizahd nfhL. x = 5 v‹gJ  y m¢á‰F   5 myF  

Jhu¤âš cŸs  ïizahd nfhLfŸ∴  ABC
 
‹ 

ÃHÈ£l gFâ njitahd Ô®thF«.

5. 2x + 3y ≤ 6,  x + 4y ≤ 4,  x ≥ 0,  y ≥ 0
Ô®î :  2x + 3y = 6  x + 4y = 4

 ⇒ 3y = 6 − 2x ⇒   4y = 4 − x

 ⇒  y = 6 2

3

− x  ⇒   y = 
4

4
− x

x 0 3 − 3
y 2 0 4  

x 0 4 − 4
y 1 0 2

   x ≥ 0, y ≥ 0 Kjš fhš gFâia¡ F¿¡F«.

XX′

Y′

Y

−3

−4

−5

−2 

3 

4 

5 

2 

0 1 2 3 4 5

2
x+

3
y≤

6

x+4y≤4

B

A

C

O

−1 −2 

−1

−3 −4 −5

1 

 OABC  -‹ ÃHÈ£l gFâ njitahd Ô®thF«.

6. x − 2y ≥ 0,  2x − y  ≤ −2,  x ≥ 0,  y ≥ 0
Ô®î :  x − 2y  = 0   2x − y  =  −2

 ⇒   2y  = x  ⇒   y  =  2x + 2

 ⇒   y  = 
x
2  ⇒   y  =  2(x + 1)
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x 2 4 0
y 1 2 0

x 0 −1 1
y 2 0 4

XX′

Y′

Y

1 

0 1 2 3−2 −3 −4−5 4 5 6

2x − y ≤ − 2

x − 2y ≥ 0

−3 

−4 

−5 

−2 

−1 

−1 

2 

A 

C 

B 

4 

5 

3 

x ≥ 0, y ≥ 0 Kjš fhšgFâia¡ F¿¡F«. 

ïj‰F Ô®î ïšiy.

7. 2x + y ≥ 8,  x + 2y ≥ 8,  x + y ≤ 6

Ô®î : 2x + y = 8 

 ⇒ y   = 8 − 2x

  x 0 4 2
y 8 0 4

 

 x + 2y = 8  ⇒ y = 
8

2

− x
 

  
x 0 2 4
y 4 3 2

x + y = 6  

⇒ y = 6 − x 

x 0 6 3
y 6 0 3

 

xx′

y′

y

−6

−8

−4

−2 

6

4

2

C

A B

0 2 4 6−2−4−6 8 10

2x +
 y ≥

8

x + 2y ≥8

8

−8

x + y ≤6

ABC njitahd  gFâahF«.

gÆ‰á 2.11

1. RU¡Ff.

(i) 125
2
3( )  (ii) 16

3
4

-

 (iii) -( )
-

1000
2

3

(iv) 3 6
1
3-( )  (v) 27

27

2
3

1
3

( )

( )

-

-

Ô®î : 

(i)  125
2

3( )  = 5
3

2

3( )   =  5 5 25
3

2

3 2
×

= =

(ii) 16

3

4

−

 = 2
4 4

3

( )
−

 

  = 2 2
1

2

1

8

4
4

3

3

3

× −
−= = =

(iii) −( )
−

1000
2

3  = −( )
−

10
3

2

3  = −




 −( )

− −
10

= 10 = =3
2

2×
3 2

1

10

1

100

  = −




 −( )

− −
10

= 10 = =3
2

2×
3 2

1

10

1

100

(iv) 
3

6

1

3−( )  = 3
6

2
1

3
− ×

 = 3
1

3

1

9

2

2

− = =

(v)         
27

27

2

3

1

3

( )
( )

−

−   = 27 27 27 3 3
1

3

2

3

1

3

2

3

1

3

1

3
3

1

3 1( ) = ( ) = = = =
−





− −





− +
− × −

−

  = 27 27 27 3 3
1

3

2

3

1

3

2

3

1

3

1

3
3

1

3 1( ) = ( ) = = = =
−





− −





− +
− × −

−
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2. kâ¥ig¡ fh©f : (256)
1

2

1
4

3
−

−
















 [Qy.- 2019 & 2024]

Ô®î :  256

1

2

1

4

3

−
−

( )











 = 256 256 2 2 2 8
1

2

1

4
3

8
8

3

8
8

3

8 3[ ] =[ ] =   = = =
− × − × 3 ×

3. x x
1
2

1
2

2 9
2+( ) =- vÅš, x > 1 ¡F x x

1
2

1
2

2

-( )-
-‹ 

kâ¥ig¡ fh©f. [July- 2023]

Ô®î : x x
1

2

1

2

2 9

2+( ) =−

 
vd¡ bfhL¡f¥g£LŸsJ.

⇒  
x x x x a b a b ab

1

2

2
1

2

2
1

2

1

2

2 2 2
2

9

2
2( ) +( ) + ( )( ) = +( ) = + +é

ë
ù
û

- -


 x x x x a b a b ab
1

2

2
1

2

2
1

2

1

2

2 2 2
2

9

2
2( ) +( ) + ( )( ) = +( ) = + +é

ë
ù
û

- -


⇒  x x x+ + =−






+ −



1

1

2

1

22
9

2
.

⇒ x
x

+ + =1
2

9

2
 

⇒ x
x

+ = − = − =1 9

2
2

9

2

4

2

5

2
 ...(1)

x x
1

2

1

2

2

−( )−

= x x
x

x
x

x
+ − = + −1

2
1 1

2

1

2

1

2

. = 5

2
2

1

2
− =

⇒  x x
1

2

1

2−
−

 = ± 
1

2
    x > 1 ⇒ x x

1

2

1

2−
−

 = 
1

2

4. RU¡Ff : 
3 9 3

3
27

2 2

3

n n

n

-

=  mj‹ _y« n-‹ 

kâ¥ig¡ fh©f.

Ô®î :  
3 9 3

3
27

2 2

3

n n

n

−

=

⇒  32n. 32 × 2. 3–n. 3–3n = 27 

⇒  32n + 4 – n – 3n = 3

⇒  2n + 4 – n – 3n = 3 

⇒   –2n  = – 1 ⇒  n = n = 1

2

5. 32
3
p

fd msî bfh©l nfhs toîila 

Ú®¤nj¡f¤ bjh£oÆ‹ Mu¤ij¡ fh©f.

Ô®î :  nfhs tot Ú®¤nj¡f¤ bjh£oÆ‹ Mu« = r 
v‹f.

 mj‹ fdmsî = 
32

3

π

⇒ 
4

3

32

3

3π πr = = 
4

3

32

3

3π πr =

⇒ 4r3 = 32

⇒ r3 = r3

8

32

4
8= = = 8

⇒ r3 = 23

⇒ r = 2
 ∴ Mu«  = 2 myFfŸ.

6. É»jKW v©zh¡Ff : 
7 + 6
3 2−

Ô®î :  7 6

3 2

3 2

3 2

+
−

× +
+

             ⇒ ( )( )7 6 3 2

3 2

21 3 6 7 2 6 2

9 22
2

+ +

−
= + + + ×

−
 

                                               =  
21 3 6 7 2 2 3

7

+ + +

7. RU¡Ff :  [Qy. - 2023; Mar. - 2024]
1

3 8
1

8 7
1

7 6
1

6 5
1

5 2-
-

-
+

-
-

-
+

-
Ô®î :   bfhL¡f¥g£LŸs x›bthU  gFâ bjhFâiaí« 

gFâÆ‹ Jiz v©zhš bgU¡f gFâ É»jKW 

v©zhf khW«.

  
1

3 8−
  =  

1

3 8

3 8

3 8

3 8

3 8

3 8

9 8
3 8

2
2−

× +
+

= +

−
= +

−
= +

   = 
1

3 8

3 8

3 8

3 8

3 8

3 8

9 8
3 8

2
2−

× +
+

= +

−
= +

−
= +

    
1

8 7−
 = 

1

8 7

8 7

8 7

8 7

8 7

8 7

8 7
8 7

2 2−
× +

+
= +

−
= +

−
= +

 =     
1

8 7

8 7

8 7

8 7

8 7

8 7

8 7
8 7

2 2−
× +

+
= +

−
= +

−
= +   = 

1

8 7

8 7

8 7

8 7

8 7

8 7

8 7
8 7

2 2−
× +

+
= +

−
= +

−
= +

    
1

7 6−
 = 

1

7 6

7 6

7 6

7 6

7 6

7 6

7 6
7 6

2 2−
× +

+
= +

−
= +

−
= +
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 =      
1

7 6

7 6

7 6

7 6

7 6

7 6

7 6
7 6

2 2−
× +

+
= +

−
= +

−
= +  = 

1

7 6

7 6

7 6

7 6

7 6

7 6

7 6
7 6

2 2−
× +

+
= +

−
= +

−
= +  

         
1

6 5−
  = 

1

6 5

6 5

6 5

6 5

6 5

6 5

6 5
6 5

2 2−
× +

+
= +

−
= +

−
= +  

 =       
1

6 5

6 5

6 5

6 5

6 5

6 5

6 5
6 5

2 2−
× +

+
= +

−
= +

−
= +   = 

1

6 5

6 5

6 5

6 5

6 5

6 5

6 5
6 5

2 2−
× +

+
= +

−
= +

−
= +

          
1

5 2−
 = 

1

5 2

5 2

5 2

5 2

5 2

5 2

5 4
5 2

2
2−

× +
+

= +

−
= +

−
= + = 1

5 2

5 2

5 2

5 2

5 2

5 2

5 4
5 2

2
2−

× +
+

= +

−
= +

−
= +

 ïit mid¤ijí« 1–š ãuâÆl

 ⇒  
1

3 8

1

8 7

1

7 6

1

6 5

1

5 2−
−

−
+

−
−

−
+

−

 = 3 8 8 7 7 6 6 5 5 2+ − − + + − − + +

 = 3 + 2 = 5 

8. x = 2 + 3 vÅš,∴
−

x

x

2

2

+ 1
2

-‹ kâ¥ig¡fh©f.

Ô®î : bfhL¡f¥g£lJ : x  = x = +2 3

 x2 = 2 3 2 3 2 2 3
2 2 2

+( ) = + + = 2 3 2 3 2 2 3
2 2 2

+( ) = + +

  = 2 3 2 6 5 2 6+ + = += 2 3 2 6 5 2 6+ + = +

 ∴ +
−

x
x

2

2

1

2
 = 

5 2 6 1

5 2 6 2

6 2 6

3 2 6

+ +
+ −

= +
+

  = 
6 2 6

3 2 6

3 2 6

3 2 6

6 2 6 3 2 6

3 2 6
2 2

+
+

× −
−

= + −
−

( )( )

( )

  = 6 2 6

3 2 6

3 2 6

3 2 6

6 2 6 3 2 6

3 2 6
2 2

+
+

× −
−

= + −
−

( )( )

( )

  = 
18 6 6 12 6 24

9 24

6 6 6

15

+ − −
−

= − −
−

 

  = 
18 6 6 12 6 24

9 24

6 6 6

15

+ − −
−

= − −
−

  = 
6 6 6

15

3 2 2 6

3 5

2 2 6

5

+ = +
×

= +( )

  = 
6 6 6

15

3 2 2 6

3 5

2 2 6

5

+ = +
×

= +( )

gÆ‰á 2.12

1. b > 0 k‰W« b ≠ 1. vÅš, y = bx-I kl¡if 

mik¥ãš vGJf. nkY«, ïªj kl¡if¢ 

rh®ã‹ rh®gf« k‰W« å¢rf« M»at‰iw 

vGJf.

Ô®î : y = bx, b > 0, b ≠ 1
 ïU g¡fK« log base ‘b’ vL¤J¡ bfhŸf

 ⇒ logb y  = logb bx
 ⇒ logb y  = x logbb [log m

n = n log m]
 ⇒ logb y = x  [ logb b = 1]
  ∴ rh®gf« = logb y is (0, ∞)
  ∴ å¢rf« = logb y  is (– ∞, ∞) 

2. kâ¥ò fh©f :  log927 – log27 9
 [First Mid - 2018]

Ô®î : log927 = x v‹f

⇒  27 = 9x 
⇒  (3)3 = (32)x

⇒  2x = 3

⇒  x  = 
3

2
 

  \log9 27 = 
3

2
   ...(1)

  log27 9 = x v‹f

⇒  9 = 27x
⇒  (32) = (33)x

⇒  2 = 3x

⇒  x = 
2

3

  \log27 9 = 
2

3
    ...(2)

(1), (2) ÈUªJ ⇒ 3

2

2

3
−   = 

9 4

6

−
⇒ 

5

6

\ log9 27 – log27 9 = 5

6

3. log8 x + log4 x log2 x = 11-‹ Ô®î fh©f.

Ô®î :  bfhL¡f¥g£lJ : log8 x + log4 x + log2 x = 11

⇒ log log log
2
3

2
2 2

x x x+ +  = 11

⇒ 
1

3

1

2
11

2 2
log log logx x x+ + = = 11

⇒ 
1

3

1

2
1 11+ +





=log2 x = 11
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