QB365
Important Questions - Relations and Functions

12th Standard CBSE

Maths Reg.No.:

Time :01:00:00 Hrs

Total Marks : 50
Section-A
1) If f(X)=X+7 and g(X)=X-7, X € R, find fog(7). ?
2) If the binary operation * on the set of integers Z is defined by a*b=a+3b? then find the value of 2*4.
3) Let * be a binary operation on N given by a*b=HCF(a,b), a, b € N. Write the value of 22*4.
4) Let R be arelation in the set of natural numbers N defined by R={(a,b) € NXN;a
5) Letf: N — N be defined by f(x)=3x. Show that f is not onto function.
Section-B
6) Define Reflexive.Give one example.
7) Define symmetric Relation.Give one example
8) Define Transitive Relation. Give one example.
9) Let f:X — Y be a function Define a relation R on X given be R=[(a,b); (f(b)] Show that R is an equivalence

relation ?

JCL1) =7(1)
L.1-1

10) fix) = xz,x € RFind”
11) Draw graphs of function f{ix) = ax?, x € R
Section-C
12) Are f and g both necessarily onto, if g of is onto?
13) Show that subtraction and division are not binary operations on N.
14) Showthat+:R xR — Rand x :R x R — R are commutative binary operations but—:R x R — R and
+ :R x R — R are not commutative.
Section-D
15) Let T be the set of all triangles in a plane with R a relation in T given by R={(T;,T,):T; is conguruent to T, and
T;,T, T}. Show that R is an equivalence relation.
16) Show that the relation R defined by (a,b) R (c,d) = a+d=b+c on the set N X N is an equivalence relation.
17) Show that the relation S in the set R of real numbers, defined as S={(a,b): a,b € Rand a < b3} is neither
reflexive, nor symmetric nor transitive.
Section-E
18) Show that the relation Rin the Set A={l, 2, 3, 4, 5} given by R={(a, b) : 1a - b | is divisible by 2} is an equivalence

relation. Write all the equivalence classes of R.

19) show that the function \(f:R[x\in R:1 defined by f(x) = - -, x € Risone-one and onto function Hence find

1+ |x|
Ve
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Section-A
1) fog=flgM =AT-T)=A0)=0+7=7
2) 2*4=2+3(4)2=50
3) 22*4=HCF(22,4)=2
4) GivenR = {(a, b) € N x N:a < b} .Not reflexive as for (a, a) € R, a < a, not true
5)

f: N — Ndefined by f(x) = 3x Let for y € N(co-domain), threre exists, x € N of domain such that

) =y=>3x=yp=>x-= § which may not be a natural number.Hence, not onto.

Section-B
6)
Reflexive Relation : A relation R on a set A is called reflexive relation if aRa foreverya € 4;if (a,a) € R,
foreverya € 4
Example let
A=[1,2,3]
AxA=(1,1) (1,2)(1,3) (2,1) (2,2) (2,3) (3,1)(3,2) (3,3) € R
Since (a,a) € Rforevery a € 4
7)
Symmetric Relation : Arelation R on a set A is called symmetric relation if aRb implies bRa, for every a,b
€Eai,eif(a,p) € R = (b,a) € RForeveryab € 4
Example
A=(1,2,3)
AxA =(1,2) (2,1) (1,1) (2,2) (3,3) (1,3) (2,3) (3,1)(3,2) €R
since (a,b) € R (b,a) € Rforeverya,b € 4
Relation is said to be symmetric
8)
Arelation R on a non-empty set A is called a transitive relation if (a, b), (b,c) € Rthen(a,c) € R,i.e.,

aRb, bRc implies aRc.

Thus a relation R on a non empty set A is said to be transitive if there exist a, b, ¢ € A4 such that (a, b)(b, c)

€ R implies(a,c). €R
Example

LetA=(1,2,3,6)
R=(3,6)(6,1)(3,1)
,3R6and6R1 = (3,1) €R

.. Ais transitive.

9) (i)Leta € xthenfla) =fa), = (a,a) = RRelation is reflexive
(ii) Let (a,b) € Rthenfla) =fb) = f(b) =fla), = (b,a) € RRelation is symetric
(iii) Let (a,b) (b,c) € Rthen fla) = f(b),fb) =f(c) = fla)=flc) (a,c) € RRelation is transitive.

All the three relation are satisfied the relation is equivalence.



10) fix) =x%x € Ra

fAL) =f() 121

AL = (1.1)%z =121 = (1)’ =1

11) Casel:
fix)=a*
Ox<0=a">1
x=0=>a"=1

x>0>a"<1

".

'\"1 x D=a<1
I {0, 1)
—_—
' A 0-1-— = X
'y
Casell
a>1
\(x<0=0
x=0>ad"=
x>0=>a"<1
Y "
.-"r"
y,
// a=1
0,1
- o |
N — — X
0]
LA
Section-C

12) Considerf: {1,2,3,4} — {1,2,3,4}
and g:{1,2,3,4} — {1,2,3} defined by:
S =1,/2)=2,3) =f4) =3
g(1) =1,2(2) = 2,2(3) = g(4) = 3.
Clearly g of is onto but f is not onto.

13) (i) N — Nisgiven by:

(x,y) = x —y,which is not binary operation.

1.1-1

['-‘Image of (4,6) under —is 4*6=2€N]

(ii) ~ :N — N; isgiven by:

(x,y) = x = y,whichis not a binary operation.

/ 2
['-‘Image of (4,6) under —is 4+6—§6£N:|

TLl-1

0.21

0.1

=21



14) (i)Foralla, b € R,
atb=b+aanda x b =5b xa.

Hence, '+'and ' x
(i) Foralla, b € R,

are commutative binary operations.

a—-b##b—-a [For ex.4—5+#5—4]
and 4 s
a+b#b+a For ex. - # —
57 4
Hence, '-' and ' = ' are not commutative binary operations.
Section-D

15) Since Ris reflexive, symmetric and transitive. Hence R is an equivalence relation.
16) Risan equivalence relation.

17) For reflexive: Not reflexive
For symmetric: Not symmetric
For transitive: true in both case

Hence, not transitive

Section-E
18) GivenR={(a, b):la-blisdivisible by 2}
and A={1,2,3,4,5}
R={(1,1),(2,2),(3,3),(4,4),(5,5) (1,3), (1,5), (2,4), (3,5), (3,1), (5,1), (4, 2), (5, 3)}
(i) Va € 4,(a,a) ER
.. Ris reflexive.
[As{(I,1), (2,2), (3,3), (4,4) (5,5)} € R
(i) Va € 4, (a,a) ER
R is symmetric
[As{(l, 3), (1,5), (2,4), (3,5) (3, 1), (5, 1), (4,2), (5,3)} € R]
(iii) VY(a, b)(b,c) € R, (a,c) ER
R is transitive
[As{(l, 3), (3,1) ER ~ (1, 1) E R and similarly others]
.. Ris an equivalence relation.
Equivalence classes are
[1]={l, 3,5}
and [2] = {2, 4}



19) One-One :Letx;,x, € R
Such that f{x)f(x,)

X __ " Casefi):If
1+‘x1| 1+|X2‘

X R3]

Xy > 0 then

1+x; l+x,
=X Txx, = Xy txpx,
= x,X, >0

X1 X2

l—xl I_XZ
X1 7 XX T Xy T

=X, =X,

Case (iii) If x; > 0,x, < Osimilar for x;<0,x,<0)

xlsﬁx2

X1 X1

1+x, # 1-x,
= flxy) #Axy)
from (i),(ii),(iii) f is a one-one function
Onto: Let any
\(y\in [x\in R;-1
\((-1
such that y=f(x)

X

REARET
I SR,
y_lix x_liy
As y¢_1=y¢1
y
x=1—iy€R

fis a onto function

Slw=1

T 20



