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Minimum Material
Chapter –I Relations and Furetion
Two Marks:

	1
	If A=1,3,5 and B=2,3 Show that n(AXB)=n(BXA)=n(A)xn(B)
Solution: A=1,3,5, B=2,3
n(A)=3, n(B)=2
AxB=1,3,5x2.3
=(1,2) 1,3), (3,2),(3,3),(5,2),(5,3)
n(AxB)=6
BxA=2,3 x 1,3,5
=(2,1),(2,3),(2,5),(3,1),(3,3),(3,5)
n(3xA)=6
n(AxB)=n(BxA)=n(A)xn(B)
6=6 =2x3
6=6=6


	2
	If BxA=(-2,3), (-2,4),(0,3) (0,4) (3,3),(3,4) Find A and B
BxA=(-2,3), (-2,4),(0,3),(0,4),(3,3),(3,4)
A=3,4, B=-2,0,3


	3
	 Let A=1,2,3 and B/ is a prime number less than 10
find  AxB and  BxA
A=1,2,3, B=2,3,5,7

AxB=(1,2), (1,3), (1,5), (1,7),(2,2), (2,3), (2,5),(2,7), (3,2), (3,3), (3,5),(3,7)

BxA= (2,1), (2,2), (2,3), (3,1), (3,2), 
(3,3),(5,1), (5,2), (5,3), (7,1), (7,2), (7,3)


	4
	Let A + 1,2,3,4,……..,45 and R be the relation defined as “ is square of “ on A.  Write R as a subset of AXA. Also, find the domain and range of R.
Solution:
A = 1,2,3,4,……….,45
R = (1,1) , (2,4), (3,9), (4,16), (5,25), (6,36)
R C (AxA)
Domain of R = 1,2,3,4,5,6
Range of R = 1,4,9,16,25,36

	5
	 A Relation R is given by the set
(x,y) / y=x+3, x0,1,2,3,4,5. Determine its domain and range.
Solution:
X = 0,1,2,3,4,5
y = x+3
when x=0 , y=0+3=3
          X=1,  y=1+3=4
        x=2 , y=2+3=5
x=3, y=3+3=6
X=4, y=4+3=7
X=5, y=5+3=8
Domain of R = 0,1,2,3,4,5
Range of R = 3,4,5,6,7,8

	6
	Let f= (x,y)/x,y N and y=2x be a relation on N find the domain, Co-domain and range, Is this relation a fuction?
f = (x,y) / x,y N, y=2x
x = 1,2,3,……..
y = 2x1, 2x2, 2x3, 2x4, ………
Domain of R = 1,2,3,4, ……..
Co-Domain of R = 2,4,6,8,……
Yes this relation is a function

	7
	Let x = 3,4,6,8, Determine whether the relation R = x, f(x) | xx, f(x) + x2+1 is a function from X to N?
X = 3,4,6,8
R =  (x, f(x)) | xx, f(x)=x2+1
When x=3, f(3)=32+32+1 = 9+1 =10
x=4, f(6)=42+1 = 16+1=17
x=6, f(6)=62+1 = 36+1 =37
x = 8, f(8) = 82+1 = 64+1 = 65
R = (3,10), (4,17), (6,37),8,65)
Yes R is a function from X to N

	8
	Let f(x) = 2x+5, x=0, find f(x+2) – f(2)
                                                  X
f(x) = 2x+5
 f(x+2)             = 2(x+2)+5                               f(2) = 2(2)+5
                        = 2x+4+5                                          = 4+5
                        = 2x+9                                              =9
f(x+2) –f(2) = 2x+9-9
      x                        x
                     = 2x
                         x
                     =2






	9
	A function f is defined by f(x) = 3- 2x.
Find x sunch that f(x2)) = (f(x))2
         f (x) = 3-2x
     f(x2) = 3-2x2
     (f(x))2 =  (3-2x)2 = 9-12x+4x2
  f(x2) = (f(x))2
                                                                                                                                                             1                                               
3-2x2  = 9-12x+4x2                                                                                                                  
     0 = 4x2 + 2x2 – 12x+9-3  
6x2  - 12x+6 =0
÷6   x2 – 2x+1 =0                                                              -2
         (x-1) (x-1) = 0
         X = 1                                                                -1                               -1


	10
	Let f be a function from R to R defined by f(x) = 3x – 5. Find the values of a and b given that (a,4) and (1,2) belong to f.
                                f(x) = 3x-5
(a,4) means the image of a is 4.
                                f(a) =4
3a-5 = 4
3a = 9a=3




(1,2) means the image of 1 is b
               f(1) = b
             3(1) – 5 = b
                  -2 = b
b = -2

	11
	Show that the function f: N  N defined by f(x) = 2x-1 is one – one but not on to.
f : N  N             ,                  f(x) = 2x – 1
N(x)    N(f(x))                         f(1) = 2(1) – 1 = 2-1 =1
 1          1                               f(2) = 2(2) – 1 = 4-1 =3
             2
 2          3                               f(3) = 2(3) -  1 = 6- 1 =5
             4
3           5                              f(4) = 2(4) – 1 = 8-1 = 7
            6
4           7
             8
5           9
F is one to one Range is not equal to co domain which is not onto.
             
                    

         



	12
	Show that the function f : N  N defined by f(m) = m2 + m+ 3 is one – one function.
              N = 1,2,3,4,…………….
             f(m) = m2+m+3
             f(1) = 12+1+3 = 1+1+3 = 5
             f(2) = 22 +2+3 = 4+2+3 =9
            f(3)  = 32+3+3 = 9+3+3 =15
            f(4) = 42+4+3 = 16+7=23
              N(x)                                                        N(f(x)
5
9
15
23




1
2
3
4
5
6




 





	








Which is one – one function



	13
	Find fog and gof when f(x) = 2x+1, g(x) = x2 – 2.
Solution: f(x) = 2x+1,   g(x) = x2  -2
(fog) (x) = fog(x)
             = f(x2-2)
            = 2(x2 – 2)  +1
            = 2x2‑4+1 
            =2x2 – 3
(gof)(x) = go f(x)
             = g(2x+1)
            = (zx+1)2 – 2
            = 4x2 + 4x+1 -2
         = 4x2+4x-1  








	14
	Find K, if (k) = 2k-1 and fo f (k) =5
 f(k) = 2k-1
fo f(k) =5
f (2k-1) = 5
2(2k-1) - 1=5
4k-2-1 = 5
4k = 5+3
K= 8 /4
K=2

 

	15
	Let  f(x) =x2 -1, find fofof.
(fof)(x) = fof(n)
             = f(x 2 – 1)
              = (x2 -1)2 – 1
            = x4 – 2x2+1-1
           =x4 – 2x2
(fofof)(x) = fo(fof)(x)
              = f(x4 – 2x2)
             = (x4  - 2x2 )2  - 1
            = x8 – 4x6 + 4x4 -1
 





CHAPTER- I                                                                                                                                                                    5Marks

	1
	Let A = x n/ 1  x < 4, B=x  w / 0 
   C =  x n/ x<3 then verify that A x (B ∩C) + (AxB) ∩ (Axc).
Solution
     A = 2,3, B=0,1, C1,2
B∩C = 0,1 ∩ 1,2 = 1
Ax(B∩C)  = 2,3 x1 = (2,1), (3,1) 
AxB = 2,3 x 0,1 = (2,0), (2,1), (3,0), (3,1)
AxC = 2,3 x 1,2 = (2,1), (2,2), (3,1), (3,2)
(AxB) ∩ (AxC) = (2,0), (2,1), (3,0), (3,1) ∩ 
                             (2,1), (2,2), (3,1), (3,2)
                        =(2,1), (3,1)
   A x (B ∩ C) = (AxB) ∩ (AxC) is verified


	2
	Let A = The set of all natural number Less than 8, B = The set of all prime number Less than 8, C= The Set of  even  Prime number, verify that Ax (B-C) = (AxB) – (Axc).
A=1,2,3,4,5,6,7
B=2,3,5,7    C = 2
B-C = 3,5,7
LHS:
A x (B  - 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), (7,2) , (7,3) ,(7,5), (7,7)

A x 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), (4,2), (4,3), 
                  (4,5),  (4,7), (5,2), (5,3), (5,5), (5,7), (6,3), (6,5), (6,7), (7,2), (7,3),(7,5), (7,7)
A X C =  (1,2), (2,2), (3,2), (4,2), (5,2), (6,2), (7,2)
RHS = (A x B) – (A x c)
        = (1,3), (1,5), (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)
  A x (B – C) = (A xB) – (A x c) is verified.


	3
	A function f is defined by f(x) = 2x – 3.
I. Find  f(0)+f(1)
              2
II.  Find x such that f(x) = 0
III. Find x, such that f (x) = x
IV. Find x such that f(x) = f(1-x)
Solution:
i. f(0) = 2(0) -3 = 0 – 3 = -3
f(1) = 2(1) -3 = 2 - 3 = -1
 f(0) + f(1)    = -3 – 1   = -4   = -2
                           2                    2          2
ii. f(x) = 0
2x – 3 =0
2x = 3
X= 3/2
iii. f(x) = x
2x – 3 =x
2x – x =3
X = 3
iv. f(x) = f(1 – x)
2x-3 = 2(1-x) – 3
2x – 3 = 2-2x-3
2x+2x = 2- 3+3
4x =2
X =  = 






	4
	If the fuction f: RR is defined by

              2x+7     ,        x < - 2 
f(x)  =    x2 – 2    ,       -2  x <3
             3x – 2    ,       x   3

Find the values of  i. f(x) , ii) f(-2)  ,  iii) f(4) + 2 f(1)   ,   iv)  f(1) – 3f(4)
                                                                                                              f(-3)

X1               I                                                      II                                             III                               X 

           -6    -5   -4   -3    -2     -1     0             1        2         3         4          5           6 

I. f(x)  = 3x – 2
f(4) = 3(4) – 2
       = 12 – 2
      = 10

II. f(x) = x2 - 2
f(-2) = (-2)2    - 2
        = 4  - 2
       = 2


III. f(x) = x2 – 2
f(1) = 12  - 2
       = -1
f(4) + 2 f(1)
= 10+2 (-1)
= 10 – 2
=8

f(1)= - 1 ,     f(4)  = 10
f(x)  = 2x + 7
f(-3)  = 2 (-3) +7
       = -6 + 7
      = 1
f(1) – 3 f(4)
  f(-3)
= -1 -3 (10)
                       1
              = -1 -30
             = -31






	5
	The  function ‘t’ which maps temperature in Celsius (c) into temperature in Fahrnheit (F) is defined by t(C) = F where F = (c) + 32, find.
i) t(0)  ,   ii) t(28)   ,   iii) t(-10),     iv)  the value of C when t (c) = 212
v) the temperature when the Celsius value is equal to the Farenheit value.
Solution:
 (i) t(0) = F  , C = 0
       F = (C) +32
          = (0) + 32
          = 320 F

ii)  t(28 )      ,  C =28
   F = (28) + 32
     =   + 32
     = 50.4+32
   = 82.40 F

iii) t(-10)   , C = -10
F = (-10)  + 32
   = -18+32
   = 140 F

iv) t(c) = 212
    C + 32 = 212


 9 c = 212
 5
C =180 x 
C = 1000  C
v) t (-40)   C = -40
F = (-40) + 32
 = -72 +32
= - 40
Let c = f
 F =  F + 32
F -  F + 32
   -F = 32
      F = 8x 
F = -40
C = -40 



	6
	If f(x) = 2x+3 , g(x) = 1-2x and h(x) = 3x prove that fo(goh) = (fog) oh
Solution
 (fog) (x) = f(g(x))
               = f(1-2x)
             = 2(1-2x) + 3
            = 2-4x+3
         = 5-4x
(goh)(X) = g(h(x))
              = g(3x)
            = 1-2(3x)
          =1-6x
Rhs 
   ((fog) oh)(x)     = (fog) (h(x)
                             = (fog) (3x)
                             = 5-4 (3x)
                             = 5-12x

LHS:
     (fo(goh))(x)   = f((goh) (x))
                            = f (1-6x)
                           = 2(1-6x) + 3
                           = 2-12x + 3
                          = 5-12x
 fo (goh) = (fog)oh is proved 

	7
	If f(x) = x -4, g(x) = x2  and h(x) = 3x-5 show that (fog) oh = fo (goh)
(fog) (x) = fog(x)
              = f(x2)
[bookmark: _GoBack]              = x2  - 4
LHS ((fog) oh)(x) = (fog) (h(x))
                              = (fog) (3x-5)
                             = (3x -5 )2 – 4
                             = 9x2 – 30x+25 – 4
                              = 9x2 – 30x+21
       (goh)(x)      = g(h(x))
                         = g(3x-5)
                       = (3x-5)2
RHS:
      (fo(goh))(x)    = fo (goh) (x)
                              = f((3x-5)2)
                             = (3x-5)2  -  4
                             = 9x2 – 30x+25 – 4
                              = 9x2 – 30x+21
LHS = RHS
Hence proved




 


