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5 myF - 1

EC – 10 fÂj«byhnahyh

ÃidÉšbfhŸs nt©oait

 ➢  A cl‹ B ¡fhd fh®£áa‹ bgU¡fiy 

A × B ={(a, b) mid¤J a b b B} vd 

tiuaW¡fyh«.

 ➢  A ÆÈUªJ B ¡fhd cwî R MdJ A × B Æ‹ 

c£fzkhF«. mjhtJ R  A× B.
 ➢ XÆÈUªJ Y ¡fhd cwî f š x›bthU x X  
 ¡F« xnu xU y Y c©L vÅš mij rh®ò  

 v‹»nwh«.

➢  x‹W¡F x‹whd rh®ò :

  f : A → B v‹gJ xU rh®ò v‹f. A Æ‹   

 bt›ntwhd cW¥òfis B šcŸs   

 cW¥òfSl‹ f MdJ bjhl®ògL¤Jkhdhš, f  
 v‹gJ x‹W¡F rh®ò MF«.

➢  gyt‰¿‰F x‹whd rh®ò :

  rh®ò : A → B I gyt‰¿‰F x‹whd rh®ò 

vÅš, m¢rh®ãš  A Æ‹ x‹W¡F nk‰g£l 

cW¥òfS¡F, B š xnu ÃHš cUïU¡F« 

➢  nkšrh®ò :

  f : A → B v‹w xU rh®ò nkšrh®ò vÅš f Æ‹ 

å¢rhdJ f ‹ Jiz kâ¥gf¤â‰F rkkhf 

ïU¡F«. mjhtJ f (A) = B.

➢ c£rh®ò :

  xU rh®ò f : A → B MdJ c£rh®ò vÅš B š  

 Fiwªjg£r« X® cW¥ã‰fhtJ A š K‹ cU  

 ïU¡fhJ.

 ➢ rkÅ¢rh®ò f(x) = x 

 ➢  jiyÑœ¢rh®ò  f(x) = 1
x

 ➢  kh¿È¢rh®ò  f(x) = c
➢  neÇa¢rh¥ò f(x) = ax + b  a  0
➢  ïU¥go¢rh®ò f(x) = ax2 + bx + c,  a  0
➢  K¥go¢rh®ò fd¢rh®ò f(x) = ax3 + bx2 +cx+d,  

a  0
➢  A, B k‰W« C M»ait _‹W bt‰¿šyh 

fz§fŸ, f : A → B, g : B → C M»ait ïu©L 

rh®òfŸ vÅš gof : A → C  v‹w f k‰W« g 
rh®òfË‹ nr®¥ig go [f(x)], = g f(x) mid¤J x
A vd tiuaW¡fyh«. 

➢  f g M»ait VnjD« ïU rh®òfŸ vÅš 

bghJthf fog  gof
➢  f, g k‰W« h VnjD« _‹W rh®òfŸ vÅš 

fo(goh) = (fog)oh

gÆ‰á 1.1

1. ã‹tUtdt‰¿‰F A × B, A × A k‰W« B × A I¡ fh©f. PTA - 1

 i) A = {2, –2, 3} k‰W«  B = {1, –4} ii) A = B = {p, q} iii) A = {m, n}; B = 
 Ô®î

i) A = {2, –2, 3} k‰W« B = {1, –4}
 A × B = {2, –2, 3}  × {1, –4}
  = {(2, 1), (2, -4), (–2, 1), (–2, –4), (3, 1), (3, –4)}
 A × A = {2, –2, 3}  × {2, –2, 3}
  = {(2, 2), (2, –2), (2, 3), (–2, 2), (–2, –2), (–2, 3),  (3, 2), (3, –2), (3, 3)}
 B × A = {1, –4} × {2, –2, 3}
  = {(1, 2), (1, –2), (1, 3), (-4, 2), (–4, –2), (–4, 3)}

cwîfS« rh®òfS«
myF

1
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6myF - 1

EC – 10 fÂj«byhnahyh

 ii) A = B =  {p, q}
 A × B =  {p, q} × {p, q}
  =  {(p, p), (p, q), (q, p), (q, q)}
 A × A = {p, q} × {p, q}
  = {(p, p), (p, q), (q, p), (q, q)}
 B × A = {p, q} × {p, q}
  = {(p, p), (p, q), (q, p), (q, q)}
 iii) A = {m, n}; B =        F¿¥ò :

 A × B = {}        A×B =  vÅš 

 A × A = {m, n} × {m, n}     A =  mšyJ B = 
  = {(m, m), (m, n), (n, m), (n, n)}
 B × A = {}

2.  A = {1, 2, 3} k‰W« B = {x|x v‹gJ 10-I Él¢ á¿a gfh v©}.vÅš, A × B k‰W« B × A 
M»at‰iw¡ fh©f. nk-2022

 Ô®î  A = {1, 2, 3} ; B =  {2, 3, 5, 7} v‹f

 A × B =  {(1, 2), (1, 3), (1, 5), (1, 7), (2, 2), (2, 3), (2, 5), (2, 7), (3, 2), (3, 3), (3, 5), (3, 7)}
 B × A = {2, 3, 5, 7} × {1, 2, 3}

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

3. B × A = {(-2, 3) (-2, 4) (0, 3) (0, 4) (3, 3) (3, 4)}vÅš, A k‰W« B M»at‰iw¡ fh©f.

 Ô®î : V¥uš 2023

  B =  {B × A š cŸs x  m¢R¤ öu§fË‹ fz«}
  B =  {(-2, 0, 3)}
 A =  {B × A š cŸs y m¢R¤ öu§fË‹ fz«}
  A =  {3, 4}

4. A = {5, 6},  B = {4, 5, 6},   C = {5, 6, 7} vÅš, A × A = (B × B)  (C × C) vd¡ fh£Lf.

 Ô®î : Mf°£ 2022

 L.H.S  = A × A
        = {5, 6} × {5, 6}
 A × A = {(5, 5) (5, 6) (6, 5) (6, 6)} 

 RHS    = (B × B)  (C × C)
 B × B = {4, 5, 6} × {4, 5, 6}

 = {(4, 4) (4, 5) (4, 6) (5, 4) (5, 5) (5, 6) (6, 4) (6, 5) (6, 6)} 

 C × C  = {5, 6, 7} × {5, 6, 7} 

F¿¥ò : 

ï§nf

A × A = A × B = B × A
VbdÅš A k‰W« B v‹w 

fz§fË‹ cW¥òfŸ rk«.
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7 myF - 1

EC – 10 fÂj«byhnahyh

 = {(5, 5) (5, 6) (5, 7) (6, 5) (6, 6) (6, 7) (7, 5) (7, 6) (7, 7)} 

 (B × B)  (C × C) = {(5, 5) (5, 6) (6, 5) (6, 6)} 

        (1) = (2)
                  A × A = (B × B)  (C × C)

5.  A = {1, 2, 3} ,  B =  {2, 3, 5}  C = {3, 4} k‰W« D = {1, 3, 5} vÅš (A  C) × (B  D)  
= (A × B)  (C × D) v‹gJ c©ikah vd nrhâ¡fî«.

 Ô®î :

 L.H.S (A  C) × (B  D)
 A  C = {1, 2, 3}  {3, 4}
 = {3}
 B  D  = {2, 3, 5}  {1, 3, 5}
 = {3, 5}
 (A  C) × (B  D) = {3} × {3, 5}
 = {(3,3) (3, 5)} 

 R.H.S (A × B)  (C × D)
 A × B = {1, 2, 3} × {2, 3, 5}

 = { (1, 2) (1, 3) (1, 5) (2, 2) (2, 3) (2, 5) (3, 2) (3, 3) (3, 5)}

  C × D = { (3, 4)} × {(1, 3, 5)}

 =  {(3, 1) (3, 3) (3, 5) (4, 1) (4, 3) (4, 5)}

 (A × B)  (C × D) = { (3, 3) (3, 5) } 

                          (1) = (2)
 (A  C) × (B   D) = (A × B)  (C  D) v‹gJ c©ik

6.  A { } { }= Î < = Î < £w| 2 , B N|1 4x x x x  k‰W« c = 3, 5  vÅš ÑnH¡ bfhL¡f¥g£LŸs 

rk‹ghLfis¢ rÇ gh®¡f. PTA - 2,3 & 5  br¥-2021

 i) A × (B  C) = (A × B)  (A × C) 
 ii) A × (B  C)  = (A × B)  (A × C)
 iii) (A  B) × C = (A × C)  (B × C)
 Ô®î :       A = {0, 1}   B = {2, 3, 4}    C = {3, 5}
 i) L.H.S = A × (B  C)
 B  C =  {2, 3, 4}  {3, 5}
  =  {2, 3, 4, 5}
  A × (B  C) = {0, 1} × {2, 3, 4, 5}
   = {(0, 2) (0, 3) (0, 4) (0, 5) (1, 2) (1, 3) (1, 4) (1, 5)} 

  RHS = (A × B)  (A × C)
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EC – 10 fÂj«byhnahyh

   A × B = {0, 1} × {2, 3, 4}
   = {(0, 2) (0, 3) (0, 4) (1, 2) (1, 3) (1, 4)}
   A × C = {0, 1} × {3, 5}
   = {(0, 3),  (0, 5) (1, 3) (1, 5) }
   (A × B)  (A × C) =  { (0, 2) (0, 3) (0, 4) (0, 5) (1, 2) (1, 3) (1, 4) (1, 5)} 

    L.H.S = R.H.S

 ii) A × (B  C) = (A × B)    (A × C)
   L.H.S = A × (B    C) 
  B    C = {2, 3, 4}   {3, 5}
  = {3}
   A × (B   C) = {0, 1} × {3}
  = {(0, 3) (1, 3) } 

   R.H.S = (A × B)    (A × C) 
   A × B = {0, 1} × {2, 3, 4}
    = {(0, 2) (0, 3) (0, 4) (1, 2) (1, 3) (1, 4)}
   A × C = {0, 1} × {3, 5}
    = {(0, 3) (0, 5) (1, 3) (1, 5)}
   (A × B)  (A × C) = {(0, 3) (1, 3) } 

    L.H.S = R.H.S

 iii) (A  B) × C = (A × C)  (B × C)
   L.H.S = (A   B) × C
   A   B = {0, 1}   {2, 3, 4}
  = {0, 1, 2,  3, 4}
 (A B) × C = {0, 1, 2,  3, 4} × {3, 5}
  = { (0, 3) (0, 5) (1, 3) (1, 5) (2, 3) (2, 5) (3, 3) (3, 5) (4, 3) (4, 5)} 

 R.H.S = (A × C )   (B × C )
   (A × C ) = {(0, 1) × (3, 5)}
  = {(0, 3) (0, 5) (1, 3) (1, 5)}
  B × C =  {2, 3, 4} × {3, 5}
  = {(2, 3) (2, 5) (3, 3) (3, 5) (4, 3) (4, 5)}
 (A × C )  (B × C ) = {(0, 3) (0, 5) (1, 3) (1, 5) (2, 3) (2, 5) (3, 3) (3,5) (4, 3) (4, 5)} 

  L.H.S = R.H.S
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EC – 10 fÂj«byhnahyh

7.  A v‹gJ 8 - I Él¡ Fiwthd ïaš v©fË‹ fz«, B v‹gJ 8-I Él¡ Fiwthd 

gfh v©fË‹ fz« k‰W« C v‹gJ ïu£il¥gil gfh v©fË‹ fz« vÅš, 

Ñœ¡f©lt‰iw¢ rÇgh®¡f. PTA - 1  nk 2022

 i) (A  B) × C = (A × C)   (B × C) br¥ 2020   ii) A × (B – C)= (A × B) –  (A × C)
 Ô®î :

 fz¡»‹ go A = {1, 2, 3, 4, 5, 6, 7}  B = {2, 3, 5, 7}  C = {2} 

  i) LHS = (A  B) × C
  A  B = {1, 2, 3, 4, 5, 6, 7}  {2, 3, 5, 7}
 = {2, 3, 5, 7}
 (A  B) × C = {2, 3, 5, 7} × {2}
 = {(2, 2) (3, 2) (5, 2) (7, 2)} 

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

   L.H.S = R.H.S

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

  (5, 3) (5, 5) (5, 7) (6, 3) (6, 5) (6, 7) (7, 3) (7, 5) (7, 7) } 

  R.H.S = (A × B) – (A × C)
  (A × B) = {1, 2, 3, 4, 5, 6, 7} × {2, 3, 5, 7}
   =   {(1, 2) (1, 3) (1, 5) (1, 7) (2, 2) (2, 3) (2, 5) (2, 7) (3, 2) (3, 3) (3, 5) (3, 7) (4, 2) (4, 3) (4, 5) 

(4, 7) (5, 2) (5, 3) (5, 5) (5, 7) (6, 2) (6, 3) (6, 5) (6, 7) (7, 2) (7, 3)  
(7, 5) (7, 7)}

 A × C = {1, 2, 3, 4, 5, 6, 7} × {2}
 = {(1, 2) (2, 2) (3, 2) (4, 2) (5, 2) (6, 2) (7, 2)}
 (A × B) – (A × C)
 = {(1, 3) (1, 5) (1, 7) (2, 3) (2, 5) (2, 7) (3, 3) (3, 5) (3, 7) (4, 3) (4, 5) (4, 7)  

(5, 3) (5, 5) (5, 7)  (6, 3) (6, 5) (6, 7) (7, 3) (7, 5) (7, 7)} 

 L.H.S = R.H.S (1 k‰W« 2 ÈUªJ) 
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gÆ‰á 1.2 
1.  A = {1, 2, 3, 7} k‰W« B = {3, 0, –1, 7 } 

vÅš ã‹tUtdt‰¿š vit A-ÈUªJ  
B ¡fhd cwîfshF«?

 i) R1 =  {(2, 1), (7, 1)}
 ii) R2 = {(–1, 1)}
 iii) R3 =  {(2, –1), (7, 7), (1,3)}
 iv) R4 = {(7, –1), (0, 3), (3,3), (0, 7)}
 Ô®î :

 A  = {1, 2, 3, 7}   B = {3, 0, -1, 7}
 A×B  = {1, 2, 3, 7}  × {3, 0, -1, 7}
 A × B  =  { (1, 3) (1, 0) (1, -1) (1, 7) (2, 3) (2, 0) 

(2, -1) (2, 7) (3, 3) (3, 0) (3, -1) (3, 7) 
(7, 3) (7,0) (7, -1) (7, 7)}

 i) ï§F (2, 1) k‰W« (7, 1) Ï A × B  
vdnt cwî ïšiy.

 ii) ï§F(–1, 1) Ï A × B vdnt cwî 

ïšiy

 iii) R3 Î A × B vdnt ïJ xU cwî MF«.

 iv) ï§nf (0, 3), (0, 7) Ï A × B vdnt cwî 

ïšiy

2.  A = {1, 2, 3, 4, ..........., 45} k‰W« R v‹w  

cwî “A- Æ‹ ÛJ X® v©Â‹ t®¡f«” 
vd tiuaW¡f¥g£lhš R-I A × A-Æ‹ 

c£fzkhf vGJf. nkY« R-¡fhd 

kâ¥gf¤ijí« å¢rf¤ijí« fh©f. 
 Ô®î : br¥-2021

 12 = 1;  22 = 4; 32 = 9;  42 = 16; 
 52 = 25;  62 = 36 72 = 49 45
 R = {(1, 1) (2, 4) (3, 9) (4, 16) (5, 25) (6, 36)}
 R Î A × A 
 R ‹ kâ¥gf«  = {1, 2, 3, 4, 5, 6}
 R ‹ å¢rf«  = {1, 4, 9, 16, 25, 36}
3.  R v‹w xU cwî {(x, y) / y = x + 3,  

x Î {0, 1, 2, 3, 4, 5} vd¡ bfhL¡f¥g£LŸsJ. 

ïj‹ kâ¥gf¤ijí« å¢rf¤ijí« f©l¿f. 

 Ô®î : PTA - 2 & 5

 juî y =  x + 3    x = 0, 1, 2, 3, 4, 5
x = 0;  vÅš y = 0 + 3 = 3
x = 1;  vÅš y = 1 + 3 = 4

x = 2; vÅš y = 2 + 3 = 5
x = 3; vÅš y = 3 + 3 = 6
x = 4;  vÅš y = 4 + 3 = 7
x = 5;  vÅš y = 5 + 3 = 8

     R ‹ kâ¥gf« = { 0, 1, 2, 3, 4, 5}
      R ‹ å¢rf«  = { 3, 4, 5, 6, 7, 8}
4. bfhL¡f¥g£l cwîfŸ x›bth‹iwí«   
  (1) m«ò¡F¿ gl« (2)  tiugl«  

(3) g£oaš KiwÆš F¿¡f.

 i) {(x, y) |x = 2y, x Î  { 2, 3, 4, 5},  y Î  { 1, 2, 3, 4}
 ii)  {(x, y) | y = x + 3,  x, y M»ait ïaš 

v©fŸ < 10} Mf°£ 2022

 Ô®î :

 i) x = 2y  y = 2
x

 x = 2, 3 , 4, 5

 x = 2 ; vÅš y = 2
2

 = 1   (2, 1)

 x = 3 ; vÅš y = 
3
2   (3, 3

2 )

 x = 4 ; vÅš y = 
4
2  = 2 (4, 2)

 x = 5 ; vÅš y = 
5
2    (5, 5

2 )

i) m«ò¡F¿ gl«

2

3

4

5

1

2

3

4

X  R   Y

ii) tiugl« 

 O X

Y

(2, 1) 
(4, 2)

1

2
3
4

5

1 2 3 4 5
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iii)  g£oaš Kiw

 {(2, 1), (4, 2)}

ii)     {(x, y)/y = x+3, x,y v‹git ïaš  

v©fŸ < 10}
 x = {1, 2, 3, 4, 5, 6, 7, 8, 9}
 y = {1, 2, 3, 4, 5, 6, 7, 8, 9}
 fz¡»‹ go y = x + 3
   x = 1; vÅš y = 1 + 3 = 4
  x = 2; vÅš y = 2 + 3 = 5
  x = 3; vÅš y = 3 + 3 = 6
  x = 4; vÅš y = 4 + 3 = 7
  x = 5; vÅš y = 5 + 3 = 8
  x = 6; vÅš y = 6 + 3 = 9

i) m«ò¡F¿ gl«

 

X        R             Y

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

ii) tiugl«

 

O

1

2
3
4

5

1 2 3 4 5 6 7 8 9

6
7
8
9

X

Y

(1, 4)

(2, 5)

(3, 6)

(4, 7)

(5, 8)

(6, 9)

iii) g£oaš Kiw

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

5.  xU ÃWtd¤âš cjÉahs®fŸ 
(A) vG¤j®fŸ (C), nkyhs®fŸ (M) 
k‰W« Ã®th»fŸ (E) M»a eh‹F 

ãÇîfËš gÂahs®fŸ cŸsd®. A, 
C, M k‰W« E ãÇî gÂahs®fS¡F 

Câa§fŸ Kiwna ` 10,000, ` 25,000,  
` 50,000 k‰W«  ` 1,00,000 MF«. A1, A2, 
A3, A4 k‰W« A5 M»nah® cjÉahs®fŸ 

C1, C2, C3, C4 M»nah® vG¤j®fŸ M1, M2, 
M3 M»nah®fŸ nkyhs®fŸ k‰W« E1, E2 
M»nah® Ã®th»fŸ Mt®. xRy v‹w cwÉš 

x v‹gJ y v‹gtU¡F¡ bfhL¡f¥g£l 

Câa« vÅš R - v‹w cwit, tÇir¢ 

nrhofŸ _ykhfî« m«ò¡F¿ gl«  

_ykhfî« F¿¥ãLf.

 Ô®î :
 tÇir¢ nrhofË‹ fz« : 
  {(10000, A1) (10000, A2) (10000, A3)  

(10000, A4) (10000, A5) (25000, C1)  
(25000, C2) (25000, C3) (25000, C4)  
(50000, M1) (50000, M2) (50000, M3) 
(100000, E1) (100000, E2)}

 m«ò¡F¿ gl«
X          R       Y

A1
A2
A3
A4
A5

C1
C2
C3
C4

M1
M2
M3

E1
E2

10000

25000

50000

100000
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gÆ‰á 1.3

1. f = { (x, y) | x, yÎ N k‰W« y = 2x } MdJ 

N-‹ Ûjhd X® cwî v‹f. kâ¥gf«, 

Jiz kâ¥gf« k‰W« å¢rf¤ij¡ 

fh©f. ïªj cwî rh®ghFkh?

 Ô®î :

 x, yÎ N
 x = {1,2,3 .....}
 y = {1,2,3....}
 fz¡»‹go y = 2x
  x = 1 vÅš y = 2×1 = 2
  x = 2 vÅš y = 2×2 = 4
  x = 3 vÅš y = 2×3 = 6
    
  R  =  {(1,2), (2,4), (3,6), .......}
 kâ¥gf«  =  {1, 2, 3, ..................}
 Jiz kâ¥gf« =  {1, 2, 3, 4..................}
 rhh;gfk; =  {2, 4, 6, ..................}
 ïªj cwî rh®ò MF«.

2. X = {3, 4, 6, 8} v‹f. R ={(x, f(x)} xÎ X,  
f(x) = x2 + 1} v‹w cwthdJ  X- ÈUªJ  

N ¡F xU rh®ghFkh?

 Ô®î :
 juî f(x) = x2+1 ï§nf x = {3, 4, 6, 8}
 f(3) = 32 + 1 = 9 + 1  = 10
 f(4) = 42 + 1 = 16 + 1 = 17
 f(6) = 62 + 1 = 36 + 1 = 37
 f(8) = 82 + 1 = 64 + 1 = 65
 ïJ xU rh®ò MF«

 fhuz«  : Xš cŸs x›bthU cW¥ã‰F« 
N š xnu xU cW¥òl‹ bjhl®òŸsJ.

3. bfhL¡f¥g£l rh®ò f : x → x2 - 5x + 6, vÅš 
(i) f(–1) (ii) f(2a) (iii) f(2) (iv) f(x–1) 
M»at‰iw kâ¥ãLf.

 Ô®î :

   f(x) = x2 – 5x + 6
 i) x = –1 vÅš 

   f(–1) = (–1)2 – 5(–1) + 6
  = 1 + 5 + 6 
  = 12

3
4
6
8

1
2
3
4...

x N

  ii) x  = 2a vÅš

   f(2a) = (2a)2 – 5(2a) + 6
  = 4a2 –10a + 6 
  iii) x  = 2 vÅš

  f(2) = (2)2 – 5(2) + 6 = 4-10+6
  = 0
 iv) x  = x–1 vÅš

  f(x–1) = (x–1)2 – 5(x–1) + 6
  = x2 – 2x + 1 -5x + 5 + 6
  = x2 –7x + 12
4. gl« 1.16 š bfhL¡f¥g£l tiugl« f(x) 

Æ‹ _ykhf f(9) = 2 v‹gJ bjËth»wJ.

 

10

9

8
7
6

5

4
3

2
1

101 2 3 4 5 6 7 8 9

y = f(x)

gl« 1.16
 i) ã‹tU« rh®òfË‹ kâ¥òfis¡ fh©f.

  (m) f (0)   (M) f (7)    (ï) f (2)   (<) f (10)
 ii) x-ï‹ v«kâ¥ã‰F f(x) = 1Mf ïU¡F«?

 iii) gl« 1.16 Æš (1) kâ¥gf« (2) å¢rf« 

fh©f.

 iv) f v‹w rh®ãš 6 -‹ ÃHš cU v‹d? 
 Ô®î : 
 i) (a) f (0) = 9  (b) f (7) = 6  

 (c) f (2) = 6  (d) f (10) = 0
 ii) f (x) = 1 vÅš x ‹ kâ¥ò 9.5
 iii) kâ¥gf« = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
  å¢rf«    = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
 iv) 6 ‹ ÃHš cU 5
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5. f(x) = 2x + 5 v‹f. x ¹  0 vÅš, 

f(x + 2) - f(2)
x

 I¡ fh©f.

  Ô®î :

 juî  f(x) = 2x + 5
   f(x + 2) = 2(x+2) + 5
  = 2x + 4 + 5
  = 2x + 9
  f(2) = 2(2) + 5
  = 4 + 5 = 9

 
f( 2) f(2) 2 9 9 2 2+ - + -

= = =
x x x

x x x
6. xU rh®ò f MdJ f(x) = 2x – 3 vd 

tiuaW¡f¥g£lhš 

 i) f(0) f(1)
2
+  I¡ fh©f

 ii) f(x) = 0 vÅš, x -I¡ fh©f.

 iii) f(x) = x  vÅš, x -I¡ fh©f.

 iv) f(x) = f(1–x) vÅš, x -I¡ fh©f.

 Ô®î :

 juî f(x) = 2x – 3 vÅš

         f(0) = 2(0) – 3 = 0 – 3 = –3
         f(1) = 2(1) – 3 = 2 – 3 = –1

 i)  

 ii) juî f(x) = 0 vÅš

   2 x – 3 = 0
   2x = 3  x =  

3
2

 iii) juî f(x) = x vÅš

   2 x – 3 = x
   2 x – x = 3  2 - 1) x = 3
   x = 3
 iv) juî f(x) = f(1–x) vÅš

  2x – 3= 2(1–x) –3
  2x – 3 = 2 – 2x –3
  2x – 3 = –1 – 2x
         2x + 2x = –1 + 3

        4x = 2  x = 2
4

 =  1
2

7. 24 br.Û g¡f msîŸs rJu tot¤ 

J©oÈUªJ eh‹F _iyfËY« 

rk msîŸs rJu§fis bt£ogl«  

1.17 š cŸsthW nkšòw« âwªj xU bg£o 

brŒa¥gL»wJ. ïªj¥ bg£oÆ‹ fdmsî  
VvÅš, V I x -Æ‹ rh®ghf¡ F¿¥ãLf.

 

x

24 – 2x
x            24–2 x           x

 Ô®î :

            Ús«    = 24 – 2x
  mfy« = 24 – 2x
  cau« = x [  (a-b)2 = a2 -2ab + b2]
 bg£oÆ‹ fd msî = l × b × h
  = (24 – 2x) × (24 – 2x) × x
  = (24 – 2x)2 × x
  = (576 – 96x + 4x2 ) × x
  = 576x – 96x2 + 4x3

  = 4x3 – 96x2 + 576 x
8. f v‹w rh®ò f(x) = 3 – 2x vd 

tiuaW¡f¥gL»wJ. f(x2) = (f(x))2 vÅš 

xI¡ fh©f.

 Ô®î :

    f(x) = 3 – 2x vÅš 

  f(x2)  = 3 – 2x2

  [f(x)]2 = (3 – 2x)2

   fz¡»‹ go  f(x2) = [f(x)]2             36
-6 -6
6x 6x

  3 – 2x2 = (3 – 2x)2

   3 – 2x2 = 9 – 12x + 4x2

      3 - 2x2 - 9 + 12x – 4x2 = 0
    - 6x2 + 12x - 6 = 0 
   (  - 6)  x2 - 2x + 1 = 0
   Squaring on both side
     (x – 1)2 = 0 
     x - 1 = 0
     x = 1 
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9. xU Ékhd« 500 ».Û / kÂ ntf¤âš 

gw¡»wJ. Ékhd« ‘d’ bjhiyî 

brštj‰F MF« fhy¤ij t (kÂÆš)-‹ 

rh®ghf btË¥gL¤Jf.

 Ô®î 

 ntf« = 500 ».Û / kÂ

  fhy« =  t neu« v‹f

  öu« = ntf« × neu«

  = 500 × t  = 500 t
10. mU»š cŸs m£ltizÆš eh‹F 

eg®fË‹ K‹d§iffË‹ Ús« k‰W« 

mt®fSila cau§fË‹ jftšfŸ 

tH§f¥g£LŸsd. mªj Étu§fË‹ 

mo¥gilÆš xU khzt®, cau« (y) 
k‰W« K‹d§if Ús« (x)-¡fhd cwit 

y = ax + b vd¡ f©Lão¤jh®. ï§F a 
k‰W« b M»ait kh¿ÈfŸ. PTA - 4

 i) ïªj cwthdJ rh®ghFkh vd MuhŒf.

 ii) a k‰W« b - I¡ fh©f.

 iii) K‹d§ifÆ‹ Ús« 40 br.Û vÅš, 

mªj egÇ‹ cau¤ij¡ fh©f.

 iv) cau« 53.3 m§Fy« vÅš, mªj egÇ‹ 

K‹d§ifÆ‹ Ús¤ij¡ fh©f.

K‹d§iffË‹ 

Ús« (br.Û) X
cau« 

(m§Fy«) Y
35 56
45 65
50 69.5
55 74

 Ô®î :

 cwî y = 0.9x + 24.5 MF«

 i) ïJ xU rh®ò

 ii)  y = ax + b cl‹ x¥ãLifÆš

      a = 0.9, b = 24.5
 iii)   Kd;d=;ifapd; ePsk; 40 br.kP vdpy; 

bgz;zpd; cauk; 60.5 m=;Fyk; MFk;.

 y = 0.9 × 40 + 24.5
     = 36+24.5
     = 60.5

 iv)  cauk; 53.3 m=;Fyk; vdpy; bgz;zpd; 

Kd;d=;ifapd; ePsk; 32 br.kP

    53.3 = 0.9x + 24.5
    x = 32

gÆ‰á 1.4
1. ÑnH bfhL¡f¥g£l tiugl§fŸ rh®ig¡ 

F¿¡»‹wdth vd¤ Ô®khÅ¡fî«. 

ÉilfS¡fhd fhuz¤ijí« 

bfhL¡fî«.

Y

Y’

X’ X

Y

Y’

X’ X

i) ii)

0 0

Y’

Y

X’ X

Y’

Y

XX’

iii) iv)

0 0

Ô®î :

Y

Y’

X’ X

F¤J¡nfhlhdJ 

tiugl¤ij 

ïU òŸËfËš 

bt£L»wJ. vdnt 

ïJ rh®ò mšy.

Ô®î 

Y

Y’

X’ X

F¤J¡nfhlhdJ 

tiugl¤ij xnu xU 

òŸËÆš bt£L»wJ. 

vdnt ïJ xU rh®ò.
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Ô®î :

Y’

Y

X’ X

F¤J¡nfhlhdJ 

tiugl¤ij 

ïU òŸËfËš 

bt£L»wJ ïJ xU 

rh®ò mšy. 

Ô®î

Y’

Y

XX’

F¤J¡nfhlhdJ 

tiugl¤ij xnu xU 

òŸËÆš bt£L»wJ. 

vdnt ïJ xU rh®ò 

2. f : A →B v‹w rh®ghdJ f(x) = 
x
2  –1, vd 

tiuaW¡f¥gL»wJ. ï§F A = {2, 4, 6, 10, 
12} B = {0, 1, 2, 4, 5, 9} Mf ïU¡F« nghJ 

rh®ò f-I ã‹tU« KiwfËš F¿¡f.

  (i) tÇir¢ nrhofË‹ fz«  
(ii) m£ltiz 

 (iii) m«ò¡F¿ gl« 
 (iv) tiugl«  GMQ  V¥uš 2023

 Ô®î : 
 f(x) = x2 –1 vÅš

 f(2) = 
2
2  – 1 = 1 – 1 = 0 

  f(4) = 
4
2

 – 1 = 2 – 1 = 1

 f(6) = 
6
2  – 1 = 3 – 1 = 2

 f(10) = 10
2

– 1 = 5 – 1 = 4

 f(12) = 12
2

– 1 = 6 – 1 = 5

 i) tÇir¢ nrhofË‹ fz«

   f = {(2, 0) (4, 1) (6, 2) (10, 4) (12, 5)}

 

ii) m£ltiz 

x 2 4 6 10 12
f(x) 0 1 2 4 5

 

iii) m«ò¡F¿ gl«

 

2

4

6

10

12

0

1

2

4

5

9

A     f         B

 iv) tiugl«  

O

1

2

3

4

5

1 2 3 4 5 6 7 8 9

6

X

Y

10 11 12

(2, 0)
(4, 1)

(6, 2)

(10, 4)

(12, 5)

3. f = {(1, 2), (2, 2), (3, 2), (4, 3), (5, 4)} v‹w 

rh®ãid

 i) m«ò¡F¿ gl« 
 ii) m£ltiz 

 iii) tiugl« _ykhf¡ F¿¡fî«.
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  Ô®î :

 i) m«ò¡F¿ gl«

 

1

2

3

4

5

2

3

4

A     f         B

 ii) m£ltiz

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

 iii) tiugl«

  0

1

2

3

4

5

X

Y

1 2 3 4 5

(1
, 2

)

(3
, 2

)

(2
, 2

)

(4
, 3

)

(5
, 4

)

4. f : N →N v‹w rh®ò f(x) = 2x – 1 vd 

tiuaW¡f¥g£lhš mJ x‹W¡F x‹whd 

Mdhš nkš rh®ò ïšiy vd¡ fh£Lf.

 Ô®î : 
 f(x) = 2x – 1
 f(1) = 2(1) – 1 = 2 – 1 = 1
 f(2) = 2(2) – 1 = 4 – 1 = 3
 f(3) = 2(3) – 1 = 6 – 1 = 5
 f(4) = 2×4 – 1 = 8 – 1 = 7
   
 Jiz kâ¥gf« = {1, 2, 3, 4, ...........} ----- (1)
 å¢rf« = {1, 3, 5, .................} -------- (2)
 (1)  (2)
  vdnt ïJ 1 - 1 rh®ò Mdhš nkš rh®ò 

ïšiy.

5. f : N →N v‹w rh®ò f(m) = m2 + m + 3 
vd tiuaW¡f¥g£lhš mJ x‹W¡F 

x‹whd rh®ò vd¡ fh£Lf. br¥ -2020  
Ô®î :

 N = {1,2,3, .......}
 f(m) = m2 + m + 3
 f(1) = 12 + 1 + 3 = 5
 f(2) = 22 + 2 + 3 = 9
 f(3) = 32 + 3 + 3 = 15
    
  f = {(1,5), (2,9), (3,15) .....}
  f MdJ 1 - 1 rh®ò MF«.

6. A = {1, 2, 3, 4} k‰W« B = N v‹f. 

nkY« f : A →B MdJ f(x) = x3 vd 

tiuaW¡f¥gL»wJ vÅš,  PTA - 5
 i) f -Æ‹ å¢rf¤ij¡ fh©f.
 ii) f v›tif rh®ò vd¡ fh©f.

 Ô®î :

  f(x) = x3 vÅš

 f(1) = 13 = 1
 f(2) = 23 = 8
 f(3) = 33 = 27
 f(4) = 43 = 64
 i) å¢rf« = {1, 8, 27, 64}
 ii) x‹W¡F x‹whd k‰W« c£rh®ò

7. ÑnH bfhL¡f¥g£l x›bthU rh®ò« 
ïUòw¢ rh®gh, ïšiyah? c‹ 

Éil¡fhd fhuz¤ij¡ TWf.

 i) f : R → R MdJ f(x) = 2x + 1
 ii) f : R → R MdJ f(x) = 3 – 4x2

 Ô®î :

 i) f(x) = 2(x) + 1
   f(0) = 2 × 0 + 1 = 1 
   f(1) = 2 × 1+ 1 = 3
   f(2) = 2 × 2+ 1 = 5
   f(3) = 2 × 3+ 1 = 7
 btt;ntwhd cWg;g[fs; btt;ntwhd 

cUt=;fisf; bfhz;Ls;sJ.

   ,J 1 – 1 rhh;g[

 nkYk; n (A) = n (B) vd;gjhy; ,J nky; rhh;g[ 

MFk;.

   f (x) = 2x+1 MdJ ,Ug[wr; rhh;g[ MFk;.
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  ii) f(x) = 3 – 4x2

  f(1) = 3 – 4(12) = 3 - 4 = –1
  f(2) = 3 – 4(22) = 3 - 4 (4) = 3-16 = –13
  f(3) = 3 – 4(32) = 3 - 4 (9) = 3 - 36 = –33
  f(4) = 3 – 4(42) = 3-4 (16) = 3 - 64 = –61
  f(-1) = 3 – 4(-1)2 = 3 - 4 (1) = 3 - 4 = –1
  ,=;F f(1) = f (-1)  
  Mdhy; 1  -1  
   f(x)  MdJ ,U g[wr; rhh;g[ my;y

8. A = {-1, 1} k‰W« B = {0, 2} v‹f nkY«, 

f : A → B MdJ f(x) = ax + b. vd 

tiuaW¡f¥g£l nkš rh®ò vÅš, a 

k‰W« b I¡ fh©f.

 Ô®î : 
         f(x) = ax + b
 fz¡»‹ go  f(–1)  = 0
  a(-1) + b = 0
 –a + b = 0  

 nkY« f(1) = 2
  a(1) + b = 2 
 a + b = 2  

   +  
 - a + b + a+b = 0 + 2
  2b = 2
  b = 1  
 b ‹ kâ¥ig (2) š ãuâÆl 

  a = 1  
9. f v‹w rh®ghdJ

 

x + 2 ;  x > 1
2   ;  –1    £  x   £   1 
x – 1 ;  –3    <x     < –1

f(x) = 

vd tiuaW¡f¥g£lhš

 i) f(3) i i )  f (0)  
iii) f(–1.5) iv) f(2) + f(–2)

 M»at‰¿‹ kâ¥òfis¡ fh©f.

  Ô®î : 

 

x + 2  if  x = {2, 3, 4, 5......}
2      if  x = {-1, 0, 1}

x – 1 if  x = {-2}
f(x) = 

-3 –2 –1 0 1

–1.5
x –1 if –3 < x <–1

 i) f(3) = x + 2
         = 3 + 2 = 5
 ii)  f(0) = 2
 iii) f(–1.5) = x – 1
               = –1.5 – 1
               = –2.5
 iv) f(2) + f(–2)
    = x + 2 + x – 1 
   = 2 + 2 + (– 2) – 1 
   = 4 – 3
   = 1 

10. f : [–5, 9] → R v‹w rh®ghdJ ã‹tUkhW 

tiuaW¡f¥gL»wJ. PTA - 4

 

6x + 1 ;  –5   £  x <  2
f(x) = 5x2 – 1;   2   £  x  <  6

3x –4  ;   6   £  x £   9
  vd tiuaW¡f¥gL»wJ vÅš,  

ã‹tUtdt‰iw¡ fh©f.

  (i) f(–3) + f(2)  ii) f(7) – f(1)

 iii) 2f(4) + f(8) iv) 2f(-2) - f(6)
f(4) + f(-2)

 Ô®î : 

6x + 1  if  x = {-5, -4, -3, -2, -1, 0, 1}
f(x) = 5x2 – 1 if  x = {2, 3, 4, 5}

3x –4   if  x ={6, 7, 8, 9}
 f(-3)  = 6x + 1
     = 6 (-3)+1 = -18 + 1 = -17
 f(2)   = 5x2 - 1
     = 5(22) - 1 = 5 × 4 - 1 = 20 - 1 = 19
 f(7)   = 3x - 4
     = 3(7) -4 = 21 - 4 = 17
 f(1)   = 6x + 1
     = 6 (1) + 1 = 7
 f(4)   = 5x2 - 1
     = 5 × 42 - 1 = 5 × 16-1 = 80 - 1 = 79
 f(8)   =  3x - 4
     = 3(8) - 4 = 24 - 4 = 20
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 f(-2) =  6x + 1
     = 6 (-2) + 1 = -12 + 1 = -11
 f(6) =  3x - 4
    = 3(6) - 4 = 18 - 4 = 14
 i) f(-3) + f(2) = -17 + 19 = 2
 ii) f (7) - f(1) = 17 - 7 = 10
 iii) 2f(4) + f(8) = 2 × 79 + 20
   = 158 + 20
   = 178

 iv) 2f(-2) - f(6)
f(4) + f(-2)

 = 
2(-11) - 14
79 + (-11)

   = 
-22 - 14
79 - 11  = 

-36
68  = 

-9
17

11. òÉp®¥ò ÉirÆ‹ fhuzkhf t 
ÉdhofËš xU bghUŸ fl¡F« 

öukhdJ S(t) = 1
2

 gt2 + at + b vd¡ 

bfhL¡f¥g£LŸsJ. ï§F a, b M»ait 

kh¿ÈfŸ (g MdJ òÉp®¥ò ÉirÆ‹ 

fhuzkhf V‰gL« KL¡f«). S(t) MdJ 

x‹W¡bfh‹whd rh®ghFkh vd MuhŒf.

 Ô®î :  PTA - 3

 s(t) = 1
2

 gt2 + at + b v‹f

  t = 0 vÅš S (0) = b

  t = 1  vÅš s(1) = 1
2

 g×12 + a×1 + b

 1
2

= g + a + b

 S(t1) = S(t2) vÅš

 t = 2 vÅš S(2) = 1
2

 g(22) + a × 2 + b

         = 
4g
2  + 2a + b

  

  ,=;F t  d; xt;bthU kjpg;gpw;Fk; S(t) d; kjpg;g[ 

ntWgl;Ls;sJ.

  S(t) MdJ 1 ? 1 rhh;g[ MFk;.

12. t v‹w rh®ghdJ bršáaÌš (C) cŸs 

bt¥gÃiyiaí«, ghu‹ë£oš (F) 
cŸs bt¥gÃiyiaí« ïiz¡F« 

rh®ghF«. nkY« mJ t(C) = F vd 

tiuaW¡f¥g£lhš, (ï§F F = 9
5

 C + 32)

 (i) t(0)        (ii) t(28)     (iii) t(–10)
 iv)  t(C) = 212 Mf ïU¡F« nghJ C - ‹ 

kâ¥ò PTA - 1

 v)   bršáaÞ kâ¥ò« ghu‹ë£ kâ¥ò« 

rkkhf ïU¡F« nghJ bt¥gÃiy 

M»at‰iw¡ f©l¿f.

 Ô®î :

  fz¡»‹ go t(C) = F 

 = +
9CF 32
5

  tc =  
9C
5  + 32

 i) t(0) = 
0 32
5
+ = 32ºF

 ii) t(28) = 9 28 32
5
´

+

  = 252 32
5

+

  = 50.4 + 32 = 82.4°F

 iii) 9( 10) 32
5

90 32
5
18 32 24

-
= +

-
= +

= - + =

 iv) t(C) = 212

   9CC 32
5

= +  = 212

         = 180
   9C = 180 × 5
         = 900 
       C = 100oC
v)   bršáaÞ kâ¥ò« ghu‹ë£ kâ¥ò« 

rkkhf ïU¡F« nghJ bt¥gÃiy

 
9CC 32
5

= +
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19 myF - 1

EC – 10 fÂj«byhnahyh

     C - 32 = 
9C
5

  5(C-32) = 9C
 5C - 160 = 9C
 5C - 9C = 160
         -4C = 160
         C = -40

gÆ‰á 1.5
1. ÑnH¡ bfhL¡f¥g£LŸs f k‰W« g vD« 

rh®òfis¥ ga‹gL¤â f o g k‰W«  
g o f- I¡ fh©f f o g = g o f v‹gJ rÇah 
nrhâ¡f.

 i)  f(x) = x–6, g(x) = x2 

 ii)   f(x) = 
2
x

, g(x) = 2x2 –1

 iii)  f(x) = 
x 6

3
+

, g(x) = 3 – x

  iv) f(x) = 3 + x, g(x) = x – 4
 v)   f(x) = 4x2 – 1, g(x) = 1 + x
 Ô®î  :

 i) f(x) = x–6, g(x) = x2  [f(x) = x –6]
  f o g (x) = f(g(x)) = f(x2)
    = x2–6 
  g o f (x) = g(f(x)) = g(x–6)
  = (x–6)2

    f o g ≠ g o f 

 ii)     f(x) = 2
x

; g(x) = 2x2 –1
   f o g(x) = f(g(x)) = f(2x2–1)

              = 2
2

2 1-x
     g o f (x) = g(f(x)) = g 2æ ö

ç ÷
è øx

                  = 2
2æ ö
ç ÷
è øx

2
–1

   2
42 1= ´ -
x

   2
8 1= -
x

    f o g ≠ g o f

 iii) f(x) = x+6
3

, g(x) = 3 – x

  f o g (x) = f(g(x)) = f(3–x)

  
3 6

3
- +

=
x

 9
3
-

=
x

  g o f (x) = g(f(x)) 
6g

3
+æ ö= ç ÷

è ø

x

  63
3
+æ ö= - ç ÷

è ø

x

  9 6
3

- -
=

x

  3
3
-

=
x  f o g ≠ g o f

 iv)    f(x) = 3 + x; g(x) = x – 4  GMQ
   f o g (x) = f(g(x)) = f(x– 4)
  = 3 + x –4 
  = x –1
  g o f (x) = g(f(x)) = g(3 + x)
   = 3 + x – 4
   = x – 1
   vdnt  f o g = g o f
 v)      f(x) = 4x2 – 1, g(x) = 1 + x
   f o g (x) = f(g)(x)) =  f(1 + x)
   = 4(1 + x)2 –1
   = 4(1 + 2x + x2) – 1
   = 4 + 8x + 4x2 –1
   = 4x2 + 8x + 3
  g o f (x) = g(f(x)) = g(4x2 –1)
   = 1 + 4x2 –1
   = 4x2

   vdnt fog ¹   gof

2. fog = gof vÅš k- Æ‹ kâ¥ig¡ fh©f.

 i)  f(x) = 3x + 2, g(x) = 6x – k
 ii) f(x) = 2x – k, g(x) = 4x + 5
 Ô®î :

 i)   f(x) = 3x + 2 g(x) = 6x – k
  f o g = g o f (juî)
  f o g (x) = g o f (x)
   f(g(x) = g(f(x))
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20myF - 1

EC – 10 fÂj«byhnahyh

   f(6x – k) = g(3x + 2)
   3(6x – k) + 2 = 6(3x + 2) – k
     18x –3k + 2 = 18x + 12 – k
   2k = –10
     k = –5
ii) f(x) = 2x–k, g(x) = 4x + 5
 juî fog = gof
 fog(x) = gof(x)
 f(g)(x) = g(f(x)
 f(4x + 5) = g(2x–k)
 2(4x + 5) –k = 4(2x – k) + 5
 8x + 10 – k = 8x –4k + 5
 3k = –5

 k = 
5
3

-

3. f(x) = 2x –1; g(x) = + 1
2

x  vÅš,  
fog = gof = x vd¡ fh£Lf.

 Ô®î : 
 f o g (x) = f(g(x))

  = f
1

2
+æ ö

ç ÷
è ø

x

  = 2 1
2
+xæ ö

ç ÷
è ø

–1

  = x + 1 –1 = x
    g o f = g o f(x)
  = g(f(x))
  =g(2x–1)

  = 2x 1- 1+
2

  = 
2x
2  = x

 vdnt f o g = g o f = x
 vdnt Ã%ã¡f¥g£lJ.

4. f(x) = x2 –1, g(x) = x–2  k‰W«  
gof (a) = 1 vÅš,  a I¡ fh©f. PTA - 2

 Ô®î : 
 i) f(x) = x2 –1;  g (x) = x–2
  juî gof(a) =1
  g(f(a)) = 1 
  g(a2 –1) = 1

  a2 –1–2 = 1
  a2 –3 = 1
  a2 = 4
      
  a = ± 2

5. A, B, C Ì  N k‰W« f: A→ B v‹w rh®ò  

f(x) = 2x + 1 vdî« k‰W« g : B → C MdJ 

g(x) = x2 vdî« tiuaW¡f¥g£lhš, fog 
k‰W« gof- Æ‹ å¢rf¤ij¡ fh©f.

  Ô®î : 
 juî f(x) = 2x + 1  g(x) = x2
  f o g = f o g (x)
   = f(g(x))
   = f(x2)
   = 2x2 + 1
  g o f = g o f (x)
   = g(f(x))
   = g(2x + 1)
   = (2x +1)2 
 f o g k‰W« g o f ‹ å¢rf«

 {y/y = 2x2 + 1, x  N }; {y/y = (2x + 1)2, x  N }

6. f(x) = x2–1 vÅš i) f o f  ii) fofof - I¡ 

fh©f

  Ô®î : 
 juî f(x) = x2 –1
 a) f o f (x) = f(f(x)
   = f(x2 –1)
   = (x2 –1)2 –1
   = x4 –2x2 + 1 –1
   = x4 –2x2

  b) fofof = fofof(x)
   = fof(f(x))
   = fof(x2 –1)
   = f(f(x2–1))
   = f[(x2 –1)2 –1]
   = f[x4 –2x2 + 1 –1]
   = f[x4 –2x2]    (x4 – 2x2)2 –1
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21 myF - 1

EC – 10 fÂj«byhnahyh

7. f : R 2 R  k‰W« g:R 2 R  MdJ Kiwna, 

f(x) = x5, g(x)= x4 vd tiuaW¡f¥g£lhš, 

f,g  M»ait x‹W¡F x‹whdjh k‰W« 

f o g x‹W¡F x‹whd rh®ghFkh v‹W 

MuhŒf. PTA - 6
 Ô®î : 
 f(x) = f(y)
   x5 = y5

 vdnt  x = y
 Mifahš f xU x‹W¡F x‹whd rh®ò

 g(x) = g(y) vÅš

     x4 = y4

 Mifahš x  y
 vdnt g xU x‹W¡F x‹whd rh®ò ïšiy

  fog = fog(x)
  = f(g(x))
  = f(x4)
  = (x4)5

  = x20
 fog(x) = fog(y) vÅš

        x20 = y20 x  y
  fog MdJ 1 - 1 rh®ò MfhJ.

8. bfhL¡f¥g£l f(x), g(x), h(x) M»at‰iw¡ 

bfh©L (fog)oh = fo(goh) vd¡ fh£Lf.

  i) f(x) = x–1, g(x) = 3x + 1 k‰W« h(x) = x2

 ii) f(x) = x2, g(x) = 2x  k‰W« h(x) = x + 4
 iii) f(x) = x–4, g(x) = x2 k‰W« h(x) = 3x –5
 Ô®î : PTA - 2

 i)  f(x) = x–1 g(x) = 3x + 1 h(x) = x2

     f o g (x) = f(g(x)) = f(3x+1)
 = (3x + 1 –1)
 = 3x
        (f o g) oh = (fog) oh (x)
 = fog(h(x))
 = fog(x2)
 = 3x2 
          g o h (x) = g(h(x)) = g(x2)
 = 3x2 + 1
           fo(goh) = fo(goh(x))
   = f(3x2+1)

             fo(goh)= fo(goh(x))
 = f(3x2 +1)
 = 3x2 +1 –1
 = 3x2 
   ,  ÈUªJ

  (fog)oh = fo(goh)

 ii) f(x) = x2        g(x) = 2x   h(x)  = x+4 
  fog(x) = f(g(x)= f(2x)
 = (2x)2

 = 4x2

  (fog)oh = (fog) oh(x)
  = fog(h(x)
  = fog(x+4)
  = 4(x+4)2

   = 4(x2 + 8x + 16)
   = 4x2 + 32x + 64 
   goh  = goh = (x) = g(h(x))
  = g (x + 4)
  = 2 (x + 4) = 2x + 8
   fo (goh) = fo (goh)(x)
  = fo (2x+8)
  = (2 x + 8)2

   = 4x2 + 32x + 64 

 ,  ÈUªJ     
iii) (fog)oh = fo(goh).

   f(x) = x – 4  g(x) = x2  
 h(x)=3x–5

   fog(x) = fo(x2)
  = x2 – 4
  (fog)oh = (fog)oh(x)
   = fog(3x –5)
   = (3x –5)2 – 4
   = 9x2 – 30x + 25 –4
   = 9x2 –30x + 21 

  goh(x) = go(3x–5)
  =(3x–5)2

  = 9x2–30x +25
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22myF - 1

EC – 10 fÂj«byhnahyh

 fo(goh)x = fo(9x2 –30x + 25)
  = 9x2 –30x + 25 –4
  = 9x2 –30x + 21 

  k‰W«  ÈUªJ

 (fog)oh = fo(goh)

9. f = {(-1, 3), (0, -1), (2, -9)} MdJ Z -ÈUªJ 
Z -¡fhd xU neÇa rh®ò vÅš, f(x) -I¡ 

fh©f.

 Ô®î :

 f(x) = ax + b v‹f

 fz¡»‹go f(-1) = 3
 a(-1) + b = 3
 -a + b = 3 

 nkY«  f(0) = -1
 o + b = -1
 b = -1
 b ‹ kâ¥ig (1) š ãuâÆl a = -4
  f(x) = -4x - 1

10. xU Ä‹R‰W¡ nfh£gh£o‹go C(t) v‹w 

xU neÇa R‰W, C(at1 +bt2) = aC(t1) 
+bC(t2) I ó®¤â brŒ»wJ. nkY« ï§F 

a, b M»ait kh¿ÈfŸ vÅš, C(t) = 3t 
MdJ xU neÇa R‰W vd¡ fh£Lf.

 Ô®î :

 fz¡»‹go c(t) = 3t
 c(at1) = 3at1  

 c(bt2) = 3bt2  

  + 
 c(at1) + c(bt2) = 3at1 + 3bt2
 c(at1 + bt2) = 3 at1 + 3bt2

   = c(at1) + c(bt2)
   = c(at1 + bt2)
 Ä‹R‰W¡nfh£gh£il ó®¤â brŒ»wJ. 

  c(t) = 3t v‹gJ xU neÇa R‰W MF«

gÆ‰á 1.6

gyîŸ bjÇî Édh¡fŸ

1.  n(A × B) = 6 k‰W« A = {1, 3} vÅš n(B) 
MdJ br¥-2021

 m) 1 M) 2
 ï) 3 <) 6 Éil : ï) 3

 n(A × B) = 6
 n(A) = 2 

 n(B) = 
n(A B)

n(A)
´

 = 
6
2  = 3

2. A = {a, b, p },  B = {2, 3 } 
 C = {p, q, r, s} vÅš, n[(AÈC) × B] MdJ 
 m) 8 M) 20 ï) 12 <) 16
 Éil : ï)  12

 AÈC = {a, b, p, q, r, s}  n(AUC) = 6

 B = {2, 3}  n (B) = 2
 n[(AÈC × B)] = 6 × 2 = 12

3.  A = {1, 2},  B = {1, 2, 3, 4}, C =  {5, 6} k‰W«  
D = {5, 6, 7, 8} vÅš ÑnH 

bfhL¡f¥g£litfËš vJ rÇahd T‰W?

 m) (A × C) Ì  (B × D)  

 M) (B × D) Ì  (A × C) 

 ï) (A × B) Ì  (A × D)   
 <) (D × A) Ì  (B × A) 

 Éil : m) (A × C) Ì  (B × D)

 A × C = {1, 2} × {5, 6}

  = {(1, 5) (1, 6) (2, 5) (2, 6)}

 B × D = {1, 2, 3, 4} × {5, 6, 7, 8}

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

  (A × C) Ì  (B × D)
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23 myF - 1

EC – 10 fÂj«byhnahyh

4. A = {1, 2, 3, 4, 5} -ÈUªJ, B v‹w 

fz¤â‰F 1024 cwîfŸ cŸsJ vÅš  

B -š cŸs cW¥òfË‹ v©Â¡if.

 m) 3 M) 2 Mf°£ 2022

 ï) 4 <) 8 Éil :M)  2 

 2
pq

 = 1024   n(A) = 5 = p
 2

5q
 = 210  n(B) = ? = q

 5q = 10
 q = 2

5. R = {(x, x2)|x MdJ 13  - I Él¡ Fiwthd 

gfh v©fŸ } v‹w cwÉ‹ å¢rfkhdJ

 m) {2, 3, 5, 7}    Mf°£ 2022

 M) {2, 3, 5, 7, 11}
 ï) {4, 9, 25, 49, 121}    

<) {1, 4, 9, 25, 49, 121}
 Éil : ï) {4, 9, 25, 49, 121}
 13 Él Fiwthd gfh v©fŸ

 {2, 3, 5, 7, 11} 
 juî  f(x) = x2

    f(2) = 22 = 4
    f(3) = 32 = 9
    f(5) = 52 = 25 
    f(7) = 72  = 49
    f(11) = 112 = 121
    å¢rf« = {4, 9, 25, 49, 121}

6. (a + 2, 4) k‰W« (5, 2a + b) M»a tÇir¢ 

nrhofŸ rk« vÅš, (a, b) v‹gJ

 m) (2, –2) M) (5, 1) nk 2022

 ï) (2, 3) <) (3, –2)
 Éil : <) (3, –2)
 a + 2 = 5
       a = 5 – 2
       a = 3
    2a + b = 4
 2(3) + b = 4
       6 + b = 4
              b = 4 – 6
              b = –2

7. n(A) = m k‰W« n(B) = n v‹f. A -ÈUªJ  
B-¡F tiuaW¡f¥g£l bt‰W fzÄšyhj 

cwîfË‹ bkh¤j v©Â¡if

 m) mn M )  n m  
ï) 2mn –1 <) 2mn

 Éil : <) 2mn
 cwîfË‹ bkh¤j v©Â¡if 
    = 2pq  = 2mn

8. {(a, 8), (6, b)} MdJ xU rkÅ¢rh®ò vÅš, 
a k‰W« b kâ¥òfshtd Kiwna

  m) (8, 6) M) (8, 8)
 ï) (6, 8) <) (6, 6)
 Éil : m) (8, 6)
9. Let A = {1, 2, 3, 4}  B = {4, 8, 9, 10} v‹f. 

rh®ò f : A → B MdJ

 f = {(1, 4), (2, 8), (3, 9), (4, 10)} vd¡ 

bfhL¡f¥g£lhš f -v‹gJ 
 m) gyt‰¿ÈUªJ x‹W¡fhd rh®ò

 M) rkÅ¢rh®ò

 ï) x‹W¡bfh‹whd rh®ò

 <) c£rh®ò

 Éil : ï) x‹W¡bfh‹whd rh®ò

10. f(x) = 2x2 k‰W« g(x) =
1

3x  vÅš f o g 
MdJ

  m) 2
3

2x  M) 2
2

3x

 ï) 2
2

9x  <) 2
1

6x
 Éil : ï) 2

2
9x

 fog(x) = f(g(x)) = f
1

3
æ ö
ç ÷
è øx

                        = 

212
3
æ ö
ç ÷
è øx

   = 2 × 
1 2

9 92 2x x
æ ö Þç ÷è ø

11. f: A →B MdJ ïUòw¢ rh®ò k‰W«  

n(B) = 7 vÅš n(A) MdJ

 m) 7 M) 49
 ï) 1 <) 14
 Éil : m) 7
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EC – 10 fÂj«byhnahyh

12. f k‰W« g v‹w ïu©L rh®òfS«

 f = {(0, 1), (2, 0), (3, -4), (4, 2), (5, 7)} 
 g = {(0, 2), (1, 0), (2, 4), (-4, 2), (7, 0)}
  vd¡ bfhL¡f¥g£lhš fog- ‹ å¢rfkhdJ

 m)  {0, 2, 3, 4, 5} M) {-4, 1, 0, 2, 7}     
ï) {1, 2, 3, 4, 5} <) {0, 1, 2}

 Éil : {0, 1, 2}
 g Æš cŸs všyh cW¥òfS¡F« f š 

bjhl®ò cŸsJ.

 fog = {0, 1, 2} 

13. f(x) =  21 + x  vÅš

 m) f(xy) = f(x). f(y)   
M) f(xy) > f(x). f(y)

 ï) f(xy) £  f(x). f(y)   
<) ït‰¿š x‹WÄšiy

 Éil : M) f(xy) > f(x). f(y)

  f(x) = 21 + x  v‹f.

   f(y) = 2(1 y )+

   f(xy) = 2 2(1 y )+ x

  f(xy) = f(x). f(y)

 2 2(1 y )+ x  = 21 + x . 2(1 y )+

 
2 2 2 21 y (1 )(1 y )+ = + +x x

 ïUòwK« t®¡f« fhz

 1 + x2y2 = (1+x2) (1+y2)
 1 + x2y2 = 1 +x2 + y2 + x2y2

 vdnt 1 + x2y2 £  1 +x2 + y2 + x2y2

14. g = {(1, 1) (2, 3) (3, 5) (4, 7)}v‹w rh®ghdJ 
g(x) =  x + β vd¡ bfhL¡f¥g£lhš α 
k‰W« β -É‹ kâ¥ghdJ

 m) (–1, 2) M) (2 ,  –1 )  
ï) (–1, –2) <) (1, 2)

 Éil : (2, –1)
 g(x) = ax + β

 (1,  1)
x    y

 g(1) = α + β = 1 

 g(2) = 2α + β = 3   

(2,  3)
x    y

 ,  ÈUªJ

  α= 2  β = –1

15. f(x) = (x + 1)3 – (x –1)3 F¿¥ãL« rh®ghdJ

 m) neÇa rh®ò  M) xU fd¢ rh®ò

 ï) jiyÑH¢ rh®ò <) ïUgo¢ rh®ò

 Éil : ïUgo¢ rh®ò

 f(x)  = (x+1)3 – (x –1)3 

     = x3 + 3x2 + 3x + 1 – x3 + 3x2 –3x + 1
     = 6x2 + 2 xU ïUgo¢rh®ò

myF¥gÆ‰á - 1

1. (x2 – 3x, y2 +4y) k‰W« (–2, 5) M»a tÇir¢ 

nrhofŸ rk« vÅš, x  k‰W« y -I¡ fh©f.

 Ô®î :  
     +2

1-
x   

2-
x  juî x2 –3x = –2

      x2 –3x + 2 = 0
    (x –1) (x - 2) = 0
     x = 1 k‰W« x = 2
 juî y2 + 4y = 5
        y2 + 4y –5 = 0
      (y–1) (y+5) = 0
      y – 1 k‰W« y = –5
 x ‹ kâ¥ò 1 k‰W« 2
 y ‹ kâ¥ò 1 k‰W« –5 

2. A × A fh®Oáa‹ bgU¡fš gyÅ‹, 9 
cW¥òfËš, cW¥òfŸ (–1, 0) k‰W«  
(0, 1)-í« ïU¡»wJ vÅš, A-Æš cŸs 

cW¥òfis¡ fh©f. k‰W« A × A-‹ 

ÛjKŸs cW¥òfis¡ fh©f.

 Ô®î :

 A = {-1, 0, 1}
 A × A = 
 {(–1, –1) (–1, 1) (0, –1) (0, 0) (1, –1) (1, 0) (1, 1)}

     –5
1-

y
    

5+
y
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EC – 10 fÂj«byhnahyh

3. f(x) = 1 1- ³x x

       4       x < 1
 vd¡ 

bfhL¡f¥g£lhš,

 i) f(0) ii) f(3) iii) f(a+1)
 (a ³0 vd¡ bfhL¡f¥g£LŸsJ) M»at‰iw 

fh©f.

 Ô®î :

 

1-x   if     x = {1, 2, 3, 4.........} 

       4     if     x = {0, -1, -2.........} 
f(x)=

 i) f(0)  = 4

 ii) f(3)  = 1 3 1 2- = - =x

 iii) f(a+1) = 1 a 1 1 a- = + - =x

4. A = {9, 10, 11, 12, 13, 14, 15, 16, 17} 
v‹f. k‰W« f : A →N MdJ  
f(n) = n-‹ mâfg£r¥ gfhfhuÂ  
(n  A)  vd tiuaW¡f¥g£lhš f - ‹ 
tÇir¢ nrhofË‹ fz¤ij vGJf k‰W«  

f - ‹ å¢rf¤ij¡ fh©f. 

 Ô®î :

 f(n)  =  mâfg£r gfh¡fhuÂ 
 f(9)  = 3  (fhuÂfŸ 1, 3, 9)
 f(10) =  5 (fhuÂfŸ 1, 2, 5)
 f(11) =  11 (fhuÂfŸ 1, 11)
 f(12) =  3  (fhuÂfŸ 1, 2, 3, 4, 6, 12)
 f(13)  =  13 (fhuÂfŸ 1, 13)
 f(14)  = 7  (fhuÂfŸ 1, 2, 7, 14)
 f(15) =  5 (fhuÂfŸ 1, 3, 5, 15)
 f(16) =  2 (fhuÂfŸ 1, 2, 4, 8, 16)
 f(17) =  17  (fhuÂfŸ 1, 17)
 tÇir n#hofË‹ fz« {(9, 3) (10, 5)  

(11, 11) (12, 3) (13, 13) (14, 7) (15, 5) (16, 2) 
(17, 7)}

 f ‹ å¢rf« =  {(2, 3, 5, 11, 13, 17}

5. 2f(x) 1 1 1 x= + - -
 v‹w rh®ã‹

 kâ¥gf¤ij¡ fh©f.

 Ô®î :

    2f(x) 1 1 1 x= + - -

   ï§F

   21 x (1 x)(1 x)- = + -

   x 1 (or) x 1Þ = = -
   1 x 1Þ - £ £
   kâ¥gf« f(x) - {-1, 0, 1}

6. f(x) = x2, g(x) = 3x k‰W« h(x) = x–2 vÅš,

 (fog)oh = fo(goh) vd ÃWîf. 

 Ô®î :

   fog(x) = f(g(x)) = f(3x)
     = (3x)2

     = 9x2

 (fog)oh(x) = fog(h(x))
     = fog(x–2)
     = 9 (x–2)2

     = 9[x2 – 4x + 4]
     = 9x2 – 36x + 36 
  goh(x) = g(h(x)) = g(x–2)
   = 3(x–2)
   = 3x –6
 fo(goh)(x) = fo(3x – 6)
   =  (3x – 6)2

   = 9x2 – 36x + 36 

 ,  ÈUªJ

  (fog)oh = fo(goh) v‹gij bgwhyh«.

7. A = {1, 2} B = {1, 2, 3, 4} C = {5, 6} k‰W«  

D = {5, 6, 7, 8} vÅš A × C MdJ B × D 
c£fzkh vd¢ rÇgh®¡f.

 Ô®î :
 A × C  = {1, 2}× {5, 6}
   = {(1, 5) (1,6) (2, 5) (2, 6)} 
 B × D  = {1, 2, 3, 4}× {5, 6, 7, 8}

(1, 5) (1, 6) (1, 7) (1, 8) (2, 5) (2, 6) 
(2, 7) (2, 8) (3, 5) (3, 6) 
(3, 7) (3, 8) (4, 5) (4, 6) (4, 7) (4, 8)

= 

 ,  ÈUªJ

 A  × C Ì  B ×  D v‹gij m¿ayh«.

8. f(x) = 
1
1

-
+

x
x , 1¹ -x  v‹f. 0¹x  vÅš,

 
1f(f( )) -

=x
x

 vd¡ fh£Lf.
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 Ô®î :

 juî f(x) = 1
1

-
+

x
x

  f(f(x)) = f 
1
1

æ ö-
ç ÷+è ø

x
x

      = 

1 1
1
1 1
1

-
-

+
-

+
+

x
x
x
x

      = 

1 ( 1)
1

1 1
1

- - +
+

- + +
+

x x
x

x x
x

      2
2
-

=
- x

  1-
=

x
 Ã%ã¡f¥g£lJ

9. rh®ò f k‰W« g M»ait f(x) = 6x + 8,

 g(x) =  x - 2
3

 vÅš,

 i) gg 1
2
æ ö
ç ÷è ø

 -Æ‹ kâ¥ig¡ fh©f.

  ii) gf(x) - I vËa toÉš vGJf.

 Ô®î :
 juî  f(x) = 6x + 8 

      g(x) = 
2

3
-x

   gg (x) = g 2
3
-æ ö

ç ÷
è ø

x  

   gg 
1
2

 = g 
1 32
2 2g

3 3

æ ö- æ ö-ç ÷ = ç ÷ç ÷ ç ÷è øç ÷è ø

  = g 1
2
-æ ö
ç ÷
è ø

  = 2
3
-x  ï§F x = 

1
2

-

  = 
1 2
2
3

- -

  = 
5
2

3

-    5 1
2 3
-
´  = 5

6
-

 ii) g f(x) I vËa toÉš vGJf.

   juî : f(x) = 6x + 8 

        g(x) = 
2

3
-x

   f(x) = g(6x + 8)

  2
3
-

=
x  ï§F x = 6x + 8 

  
8 2
3
+ -

=
6x

  
6 ( 1)

3 3
+ +

= Þ
6x 6 x

  = 2 (x + 1)
10. ã‹tUtdt‰¿‹ kâ¥gf§fis vGJf.

 i) f(x)  1 
9

=
-

2x + 
x 

 ii) p(x) 
4

5 
1

-
= 2x  +

 

 iii) g( ) 2= -x x  iv) h( ) 6= +x x

 PTA - 6

 Ô®î :
 i) f(x)  1 

9
=

-
2x + 
x 

      

F¿¥ò

X = 9 vÅš

2(9) 1( )
0

f x +
=

tiuaW¡f¥

- glÉšiy

 

  kâ¥gf« = R – {9}

 ii) p(x)  
4

5 
1

-
= 2x  +

  kâ¥gf« = R

 iii) g(x) = 2-x

   kâ¥gf« = {2, 3, 4, 5...........}
 iv) h(x) = x + 6

   kâ¥gf« = R

F¿¥ò 

x = 0 k‰W« X< 0 

 = - = - Ïg(0) 0 2 2 R
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PTA & GMQ  TLjš Édh¡fŸ

1.  f : X → Y vd;w cwthdJ f(x) = x2 -2 vd tiuaWf;fg;gLfpwJ. ,=;F/ X = {-2, -1,0,3} kw;Wk; 

Y = R vdf; bfhz;lhy; (i) f?apd; cWg;g[fisg; gl;oaypLf. (ii) f -xU rhh;ghFkh> PTA - 1

 f(x) = x2 - 2 ,=;F x = {-2, -1,0,3}
 Ô®î : f(x) = x2 -2 ,=;F X = {-2, -1,0,3}
 i) f (-2) = (−2)2 – 2 = 2 ; f (-1) = (−1)2 – 2 = −1
  f (0) = (0)2 – 2 = −2 ; f (3) =(3)2 – 2 = 7
    f = {(−2,2),(−1,−1),(0,−2),(3,7)}
 ii)  f - apd; xt;bthU kjpg;gf cWg;gpw;Fk; xnu xU epHy; cU cs;sijf; fhzyhk;. vdnt f - MdJ 

xU rhh;ghFk;.

2.  A = {1,2, 3, 4} kw;Wk;  B = {2,5, 8,11,14}  vd;gd ,U fz=;fs; vd;f. br¥ 2020  PTA - 3

  f : A→ B  vDk; rhh;g[  f (x) = 3x −1 vdf; bfhLf;fg;gl;Ls;sJ. ,r;rhh;gpidf; bfhz;L

 i) mk;g[f;Fwp glk;   ii) ml;ltiz

 iii) thpirr; nrhofspd; fzk; iv) tiuglk; Mfpatw;iwf; Fwpf;f.

 Ô®î :

 A = {1,2, 3, 4} ; B = {2,5, 8,11,14} ; f (x) = 3x −1

 f (1) = 3(1) – 1 = 3 – 1 = 2 ; f (2) = 3(2) – 1 = 6 – 1 = 5

 f (3) = 3(3) – 1 = 9 – 1 = 8 ; f (4) = 4(3) – 1 = 12 – 1 = 11

 i) mk;g[f;Fwp glk;

  rhh;g[ f : A→ B I mk;g[f;Fwp glj;jhy; Fwpg;nghk; (glk; 1.19)

 ii) ml;ltiz mikg;g[

  rhh;g[ f I fPnHf; bfhLf;fg;gl;Ls;sJ ml;ltizahy; Fwpg;nghk;.

x 1 2 3 4
f(x) 2 5 8 11

 iii) thpirr; nrhofspd; fzk;

  rhh;g[ f I thpir nrhofspd; fzkhf vGjyhk;

  f = {(1,2),(2,5),(3,8),(4,11)}

 iv) tiuglk;

	 	 	glk; 1.20?y; cs;s XY- jsj;jpy; xnu neh;nfhl;oy; (1/2)/ (2/5)/ 

(3/8)/ (4/11) Mfpa g[s;spfs; Fwpf;fg;gl;Ls;sd.

3. f : ® 

 vd;w rhh;ghdJ  f(x) = 3x + 2, x  


 vd tiuaWf;fg;gl;lhy; PTA - 3 & GMQ

 i) 1,2,3 ? apd; epHy; cUf;fisf; fhz;f.

 ii) 29 kw;Wk; 53 apd; Kd; cUf;fisf; fhz;f.

 iii) rhh;gpd; tifiaf; fhz;f.

(1, 2)

(2, 5)

(4, 11)

(3, 8)

XX’
Y’

-1  1 2 3 4 5

Y
11

10

9

8

7

6

5

4

3

2

1

0
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28myF - 1

EC – 10 fÂj«byhnahyh

Ô®î :
f : ® 

 vd;w rhh;ghdJ f (x) = 3x +2 vd 

tiuaWf;fg;gl;Ls;sJ.

 i)  x = 1 vdpy;/ f (1) = 3(1)+2 = 5
  x = 2 vdpy;/ f (2) = 3(2)+2 = 8
  x = 3 vdpy;/ f (3) = 3(3)+2 = 11
  1/2/3 ? apd; epHy; cUf;fs; Kiwna  

5/8/11 MFk;.

 ii)  29- apd; Kd; cU x vdpy;/ f(x) = 29. vdnt 

3x +2 = 29, 3x = 27  x = 9 . 
   ,ijg;nghynt/ 53 d; Kd; cU x vdpy;/  

f (x) = 53 vdnt/ 
  3x +2 = 53, 3x = 51  x = 17
  vdnt/ 29 kw;Wk; 53 apd; Kd; cUf;fs; 

Kiwna 9 kw;Wk; 17 MFk;.

 iii) 


 - apd; btt;ntW cWg;g[fSf;Fj; Jiz 

kjpg;gfj;jpy; btt;ntW epHy; cUf;fs; 

cs;sd. 

   vdnt/ f MdJ xd;Wf;F xd;whd 

rhh;ghFk;. f apd; Jiz kjpg;gfkhdJ 


.

   tPr;rfk; f ={5, 8, 11, 14, 17, .....}  MdJ 

  - d; jF cl;fzkhFk;.

  vdnt/ f MdJ nky;rhh;g[ ,y;iy.

  mjhtJ/ f cl;rhh;g[ MFk;.

   vdnt / f MdJ xd;Wf;F xd;whd kw;Wk; 

cl;rhh;g[ MFk;.

4.  f MdJ 


 ?ypUe;J 


 ?f;F Md rhh;g[/ nkYk; 

mJ f (x) = 3x −5 vd tiuaWf;fg;gLfpwJ. 

(a,4) kw;Wk; (1,b) vdf; bfhLf;fg;gl;lhy;  a 

kw;Wk; b- apd; kjpg;g[fisf; fhz;f.

 Ô®î : PTA - 6

  f (x) = 3x – 5,  f = {(x, 3x – 5) | x  R}  
vd vGjyhk;.

  (a,4) vdpy;/ a apd; epHy; cU 4. mjhtJ/  

f(a) = 4,  
 3a - 5 = 4 ypUe;J a = 3
  (1,b) vdpy;/ 1 apd; epHy; cU b mjhtJ/  

f(1) = b
 (3(1) - 5) = b vdnt/ b = -2

5.  f (x) = 3x +1, g(x) = x + 3 Mfpait ,U 

rhh;g[fs;. nkYk; gff(x) = fgg(x), vdpy; x If; 

fhz;f.

 Ô®î :
 gff(x)= g [f {f (x)}] 
 = g [ f (3x +1)] = g [ 3(3x +1)+1] 
 = g (9x + 4)
 g (9x + 4) = [ (9x + 4) + 3] = 9x + 7
 fgg(x) = f [g {g (x)}] 
 = f [ g (x + 3)] = f [ (x + 3) + 3] 
 = f (x + 6)
 f (x + 6) = [ 3(x + 6) + 1 ] = 3x + 19
  gff(x) = fgg(x) vdnt/ 9x + 7 = 3x + 19. ,e;jr; 

rkd;ghl;ilj; jPh;f;f x = 2

6.  R = {(x, -2), (-5,y)} vd;gJ rkdpr; rhh;igf; 

Fwpf;Fbkdpy; x kw;Wk; y Mfpatw;wpd; 

kjpg;g[fisf;  fhz;f. PTA - 6

 Ô®î :
 R = {(x, -2), (-5,y)} vd;gJ rkdpr; rhh;g[

   x = -2
 y = -5
7.  A = {1, 2, 3, .........., 100} kw;Wk; R vd;w 

cwt[ “A- d; kPJ Xh; vz;zpd; fdk;” 
vd tiuaWf;fg;gl;lhy;/ R-f;fhd 

kjpg;gfj;ija[k; tPr;rfj;ija[k; fhz;f.

 Ô®î : PTA - 4

 A = {1, 2, 3, .........., 100}
	 R vd;w cwt[ ‘A d; kPJ Xh; vz;zpd; fzk;’
 R = {1,1), (2,8), (3,27), (4,64)}
   kjpg;gfk; = {1,2,3,4}
      tPr;rfk;  = {1,8,27,64}

8.    f  o  f (k) =  5 kw;Wk; f (k) = 2k – 1 vdpy;/  

k If; fhz;f.

 Ô®î : PTA - 4  V¥uš 2023

  f  o  f (k)  =  f (f (k))  
  = 2(2k – 1) –1 = 4k – 3 
    f  o  f (k)  = 4k – 3
  f  o  f (k) = 5
 vdnt  4k – 3 = 5  k = 2
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29 myF - 1

EC – 10 fÂj«byhnahyh

9.  f(x) = 2x + 3, g(x) = 1 – 2x kw;Wk; h(x) = 3x.    
f o (g o h) = (f o g) o h vd epWt[f.

 Ô®î : PTA - 5

 f(x) =  2(x) + 3, g(x) = 1 – 2x, h(x) = 3x

 ,g;nghJ/   (f o g) (x)  = f(g(x)) = f(1 – 2x) 
 = 2(1–2x) + 3 = 5 – 4x

 nkYk;, (f o g) o h(x) = (f o g) (h(x)) 
 = (f o g)(3x)  = 5 – 4(3x) = 5 – 12x  --------(1)
  (g o h) (x) = g(h)(x)) = g(3x) = 1 – 2(3x) = 1 – 6x

 nkYk;,  f o (g o h)(x)  = f(1 – 6x) = 2(1 – 6x)  
+ 3 = 5 – 12x -------------- (2)

 (1) kw;Wk; (2)-ypUe;J  (f o g) o h = f  o (g o h )

10.  A = {1, 3, 5}, B = {2, 3} vdpy;  

n(A × B) = n (A) × n (B) vdf; fhl;Lf. 

Ô®î :  br¥ 2021

 A×B = {1,3,5} × {2,3}
  = {(1,2), (1,3), (3,2), (3,3), (5,2),(5,3)} 
 n (A×B) = 6
 n (A) = 3
 n (B) = 2
 n (A×B) = n(A) × n (B)
        6 = 3 × 2
  = 6
11. gl¤âš fh£l¥g£LŸs m«ò¡F¿ 

glkhdJ P k‰W« Q fz§fS¡fhd 
cwit¡ F¿¡»‹wJ. ïªj cwit 
(i) fzf£lik¥ò Kiw (ii) g£oaš 
KiwfËš vGJf.  nk 2022

 Ô®î :
(i)  R Æ‹ fzf£lik¥ò  Kiw

 {(x, y) | y = x - 2, x   P, y   Q}
(ii)  R Æ‹ g£oaš Kiw = {(5, 3), (6, 4), (7, 5)}

  5
6
7
8

3

4

5

>
>
>

P Q

12. A×B = {(3,2), (3,4), (5,2), (5,4)} vÅš A 
k‰W« B -I fh©f. br¥ 2020  Mf°£ 2022

 Ô®î :
 A×B ={(3,2), (3,4), (5,2), (5,4)} 
 A = {A×B - Æ‹ Kjš Ma¤bjhiyî 

cW¥òfË‹ fz«}, vdnt, A = {3,5} 
 B = {A× B-Æ‹ ïu©lh« Ma¤bjhiyî 

cW¥òfË‹ fz«} vdnt, B = {2,4} 
 vdntA = {3,5} k‰W« B = {2,4}

13. f o f (k) = 5, f (k) = 2k - 1 vÅš,  
k - Æ‹ kâ¥ig¡ fh©f.   V¥uš 2023

 Ô®î :
 f o f (k) =  f(f (k)) = 2 (2k - 1) - 1 = 4k - 3. 
 vdnt, f o f (k) = 4k - 3
 Mdhš f o f (k) = 5 vd¡ bfhL¡f¥g£LŸsJ.

    4k - 3 = 5  k = 2
14. A = {x  W/ x<3}, B = {x  N/1<x ≤ 5}, 

k‰W« C = {3, 5, 7} vÅš 

 A×(B C) = (A×B) (A×C) v‹gij 

rÇgh®¡fî«. V¥uš 2023

 Ô®î:

 A = {0, 1, 2}
 B = {2, 3, 4, 5}
 C = {3, 5, 7}
 B C = {2, 3, 4, 5, 7}
 A×(B C) = { (0, 2), (0, 3), (0, 4), (0, 5), (0, 7), 

(1, 2), (1, 3), (1, 4), (1, 5), (1, 7), 
(2, 2), (2, 3), (2, 4), (2, 5), (2, 7)}

 _______(1)
 A×B = { (0, 2), (0, 3), (0, 4), (0, 5),  

(1, 2) (1, 3) (1, 4) (1, 5)  
(2, 2) (2, 3), (2, 4), (2, 5)}

 A×C = { (0, 3), (0, 5), (0, 7), (1, 3), (1, 5), (0, 7) 
(1, 3) (1, 5) (1, 7) (2, 3), (2, 5), (2, 7)}

 (A×B) (A×C) 
  = { (0, 2), (0, 3), (0, 4), (0, 5), (0, 7) 

(1, 2) (1, 3) (1, 4) (1, 5) (1, 7) 
(2, 2) (2, 3), (2, 4), (2, 5), (2, 7)}

 _______(2)

  (1) k‰W« (2) ÈUªJ 

 A×(B C) = (A×B) (A×C)
vvvvv
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