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CBSE Class-12 Mathematics
NCERT solution
Chapter - 1

Relations & Functions - Exercise 1.1

1. Determine whether each of the following relations are reflexive, symmetric and

transitive:

(i) Relation Rin theset A={1,2,3, ........... 13, 14} defined as R = Ll.. X, J,'_'| 3x—v= [:I} )
(>ii) Relation R in the set N of natural numbers defined asR={(x,y) :y=x+5 and x <4}
(iii) Relation R in the set A = {1,2,3,4,5,6}asR= |(x.): y is divisible by x|.

(iv) Relation R in the set Z of all integers defined as R = |{ x, 1]: x— 1 is an integer}.
(v) Relation R in the set A of human beings in a town at a particular time given by:
@R-= I‘['_ X, J;_'I: x and v work at the same plau:e}-

MR= |(xy) xandy livein the same ll.'_'ll."_ﬂlit‘_‘,-"}-

(©)R= {['__1: _:L'_-|Z xis exactly 7 cm taller than 1}

@R-= Ll.. x,v):xis wife of 1,}

(@ R={[x 1)

x is father Df}'}.
Ans. D R= {(x.1):3x—1=0}. inA={1,2,3,4,5,6,....13, 14}
Clearly R = {(1, 3), (2, 6), (3, 9), (4, 12)}

Since, | x.x | € R, .. Risnot reflexive.

Again |x, v| £ Rbut | v, x| £ R . Ris not symmetric.
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Also(1,3)= Rand (3,9) = Rbut(1,9) £ R, .. Ris not transitive.
Therefore, R is neither reflexive, nor symmetric and nor transitive.
(i) R-= L[.. X, J;_'I v=x+53and x « —1} in set N of natural numbers.
Clearly R ={(1, 6), (2, 7), (3, 8)}

Now ['__1’: J:_'l £ R, .. Ris not reflexive.

Again (x, y| = Rbut | v, x| € R " Ris not symmetric.

Also(1,6)= Rand (2,7) = Rbut(1,7) £ R, .. Ris not transitive.

Therefore, R is neither reflexive, nor symmetric and nor transitive.
(i) R = {(x,1): v is divisible by x} inA={1,2,3,4,5,6}
ClearlyR=(1,1),(1, 2), (1, 3),(1,4), (1, 5), 1, 6), (2, 2), (2, D), (2, 6), (3, 3), (3, 6), (4,4), (5, 5), (6, 6)

Now (. x| ie,(1,1),(2,2)and (3,3) =R .. Risreflexive.
Again | x,v | ie., (1,2)€ Rbut | v, x| £ R .. Ris not symmetric.

Also(1,4)= Rand (4,4) = Rand (1,4) = R, .. Ris transitive.

Therefore, R is reflexive and transitive but not symmetric.

(vR=|[xy): x—yisan integer} in set Z of all integers.

Now ['._1: _1:_'| ie,(1,1)=1-1=0 £ Z ... Ris reflexive.

Again ['__1’: J,'_'I = Rand | v, ."{:I £ Ryie,, ¥— Y and V—X are an integer.". R is symmetric.
Also (x.1,)=2x—), €Zand ().z)=1—z € Zand

['J:l=zl | £ R, .. Ris transitive.
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Therefore, R is reflexive, symmetric and transitive.

(v) Relation R in the set A of human being in a town at a particular time.
@R= I‘['_ x. V) x and y work at the same plan:e}
Since | x,x ) £ R, because x and x work at the same place. .". R is reflexive.

Now, if [ x, 3] € Rand (x, v| £ R, since x and } work at the same place and } and x

work at the same place. .. Ris symmetric.

Now,if (x, y|€ Rand ( v,z ) R = (x,z]€ R . Ris transitive
Therefore, R is reflexive, symmetric and transitive.

(b)R= [['_ x.V):x andy live in the same lncalitj_.-'}

Since I.._T= J:_'l £ R, because x and x live in the same locality. .". Ris reflexive.

Also (x. V)& R = [ 1, x| £ Rbecause x and } live in same locality and } and x also

live in same locality. .". R is symmetric.

Again (x, v|€Rand (y,z]€ R =>(x,z|€ R . Ristransitive.
Therefore, R is reflexive, symmetric and transitive.

(c)R= [['_J:= _:L'_-li xis exactly 7 cm taller than _:L'}

X% is not exactly 7 cm taller than x, so |'_ X, J:_] £ R .. Ris not reflexive.

Also x is exactly 7 cm taller than } but } isnot 7 cm taller than x,so (x, v| £ Rbut

[ v.x) € R .. Ris not symmetric.

Now x is exactly 7 cm taller than V' and ' is exactly 7 cm taller than z then it does not

imply that x is exactly 7 cm taller than z. .. Ris not transitive.

Therefore, R is neither reflexive, nor symmetric and nor transitive.
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(DR={[x y)|:xiswife of _:L'}‘
x is not wife of x,s0 [x_.x| € R .. Risnot reflexive.

Also x is wife of ¥ but V is not wife of x,s0 (x, 1] = Rbut [ 1,x)€ R .. Risnot

symimetric.

Also | x. ;L':I £ Rand | v, zZI = Rthen ['_J:=z_'| £ R ... Risnot transitive.
Therefore, R is neither reflexive, nor symmetric and nor transitive.
(@) R= (x| xisfather I.'_'If;L']‘

x is not father of x, so ['_ X, J:_] £ R .. Ris not reflexive.

Also x is father of } but }V is not father of x,

so (x, v]€ Rbut (1, x| € R .. Ris not symmetric.

Also | x. ;L':I £ Rand | v, zZI = Rthen ['_J:=z_'| £ R ... Risnot transitive.
Therefore, R is neither reflexive, nor symmetric and nor transitive.

2. Show that the relation R in the set R of real numbers defined as R = [['_c:rz E:_'| ca=h :}
is neither reflexive nor symmetric nor transitive.

Ans.R = [[' abla=h :} , Relation R is defined as the set of real numbers.
(i) Whether (a.a | £ R, then 4 < 4° which is false. .. R is not reflexive.
(ii) Whether (a5 =(5.a),then g < p? and j < 4°, itis false. .". R is not symmetric.

(iii) Now g < h*, h=<¢* = g =7, whichis false. .". R is not transitive

Therefore, R is neither reflexive, nor symmetric and nor transitive.
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3. Check whether the relation R defined in the set {1, 2, 3, 4, 5, 6} as R =

[['.c;g bl:b=a+ 1} is reflexive, symmetric or transitive.

Ans.R= {(a.b): b= c:r+l}=c:r=.§: =R

Now R ={(1, 2), (2,3),(3,4),(4,5),(5,6)}and h=g+1

(i) When h =45 = a=a+]1, whichisfalse,so [a.a :I £ R, .. Ris not reflexive.

(ii) Whether |'.c;r= .E:.'| = ['_-;l c;r.'| ,then 5 =5+1 and g =5 +1, false .". R is not symmetric.
(iii) Now if (a,b | € R, (b,c]E R = (a.c|E R

@v) Then h=g+]land o =h+] = =g+ 2 whichis false. .. Ris not transitive.

Therefore, R is neither reflexive, nor symmetric and nor transitive.

4. Show that the relation R in R defined as R = [['czrj'l: a 'C_f."ii}, is reflexive and

transitive but not symmetric.

Ans. (i) g =g which is true, so |'H=,_.I:| = R, .. Risreflexive.
(ii) g = b but b = 7 which is false. .. Ris not symmetric.

(i) g =} and b < ¢ = g = ¢ whichis true. .". Ris transitive.

Therefore, R is reflexive and transitive but not symmetric.

5. Check whether the relation R in R defined by R = [['c:g bl-a 'C_f."ii':} is reflexive,

symmetric or transitive.

Ans. (i) For (a.a). g < g- whichis false. .. Ris not reflexive.
(i) For (a@.b).a<& and (h.a).b <a whichis false. .. R is not symmetric.

(iii) For (a,b), (b.c) and (a.c|, g « o° which is false. .. R is not transitive.

Material downloaded from myCBSEguide.com. 5/13


http://mycbseguide.com/

% myC BSEguide.com

% A Complere guide for CREE stwaenis

Therefore, R is neither reflexive, nor symmetric and nor transitive.

6. Show that the relation in the set A = {1, 2, 3} given by R = {(1, 2), (2, 1)} is symmetric

but neither reflexive nor transitive.

Ans.R={(1,2), (2, D}, sofor (a.a|,(1,1) £ R. . Risnot reflexive.
Alsoif (@ b | € then | b_a | € R.. Ris symmetric.
Now (a.b )= Rand ( b,_¢c| e then does notimply (. c| € R .. Risnot transitive..

Therefore, R is symmetric but neither reflexive nor transitive.

7. Show that the relation R in the set A of all the books in a library of a college, given by

R= [I'_ x. ¥ ):x and y have same number of pages} is an equivalence relation.
Ans. Books x and x have same number of pages = I.__T= _"{_.l £ R .. Risreflexive.
If (.| R=> (1, x|€ Rso (x.¥)=(p x| .- Ris symmetric.

Nowif (x,v|]ER [y.z)]€ R= (x.z]= R . Ristransitive.

Since R is reflexive, symmetric and transistive, therefore, R is an equivalence relation.

8. Show that the relation R in the set A = {1, 2, 3, 4, 5} given by R =

[|' a.bl: |c:r - Eil 15 E‘i.'Eﬂ} . is an equivalence relation. Show that all the elements of {1, 3,

5} are related to each other and all the elements of {2, 4} are related to each other. But

no element of {1, 3, 5} is related to any element of {2, 4}.

Ans. A={1,2,3,4,5}and R = {(a.D): |a—b]| is even|, thenR={(1, 3), (1, 5), 3, 5), (2, )}
(@) For (a.a], |a::r —c;rl =) which is even. .". R is reflexive.
If |c;r - E:| is even, then |E: - c;r| is also even. ... Ris symmetric.
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Now, if |:I—EJ| and |E:l— |:| iseventhen |[ga—b+ 5— c| — |c:r—|:|is also even. .".Ris
transitive.

Therefore, R is an equivalence relation.

(b) Elements of {1, 3, 5} are related to each other.

=2[-3

Since |1 - 3| =2 |3 -5 =4 _ all are even numbers

—> Elements of {1, 3, 5} are related to each other.
Similarly elements of (2, 4) are related to each other.

Since |2 ——1| =2 an even number, then no element of the set {1, 3, 5} is related to any

element of (2, 4).

Hence no element of {1, 3, 5} is related to any element of {2, 4}.

9. Show that each of the relation R in the set A = {_T e £Z:0=x=l1 2} . given by:
G)R-= L[c;g b: |c;r—E:| is a multiple Df—l}»

() R= [[' a.b)-a= E:} is an equivalence relation. Find the set of all elements related to 1 in

each case.
Ans. (@) (A= {xe Z:0=x=12} " A={0,1,2,3 ccccccccee , 12}
Now R = [[c:rj]: |c;r—E:| is a multiple Df—l}

- R={(4,0),(0,4),(5,1),(1,5), (6,2), (2,6), ..... (12, 9), (9, 12), .... (8, 0), (0, 8), ..... (8,4), (4, 8),

Here, (12 —12| = |—1 ——1| = |E—S| =) is a multiple of 4.

S laal= |c;r - c;r| =0 is a multiple of 4. .". R is reflexive.
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Also we observe that |'_a:;r= E:_'I = ['_EL a:;r_'l = |c:r - E:| . Ris symmetric.
And |-..|:I=|'-iil:| = |c;r — .‘;J| |..|'3I= |‘_'...| = |EJ — |‘_'.| = |'.c:_r= |‘_'.:| = |.|:I—|‘_'.| is the multiple of 4. .. Ris
transitive.

Hence R is an equivalence relation.

()R={(a.b):a=b} andA={0,1,2,3, ... , 12}

. R={(0,0),(1,1),(2,2),..... (12,12)}

For (a,a). a=a .. Risreflexive.

As @ = b, then h =4 .. Ris symmetric.

Also @ =58, h =, then @ =¢ .. Ris transitive.

Hence R is an equivalence relation.

(b) Now set of all elements related to 1 in each case.

(i) Required set = {1, 5, 9} (ii) Required set = {1}

10. Give an example of a relation, which is:

(i) Symmetric but neither reflexive nor transitive.
(ii) Transitive but neither reflexive nor symmetric.
(iii) Reflexive and symmetric but not transitive.
(iv) Reflexive and transitive but not symmetric.

(v) Symmetric and transitive but not reflexive.

Ans. (i) The relation “is perpendicular to” .-"1 is not perpendicular to .-":_

If ‘11 _ [ then [, _ E'l, however if E'l L/, and [, L[ then ‘11 is not perpendicular to /..
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So it is clear that R “is perpendicular to” is a symmetric but neither reflexive nor transitive.
(ii) Relation R = L[' YY) ix= _:L'}

We know that x == x is false. Also X = ' but } = X isfalse and if X =}, V' > Z this implies

x>z,

Therefore, R is transitive, but neither reflexive nor symmetric.
(iii) “is friend of” R = [['_ x, ¥ ): xis afriend of J;}

It is clear that x is friend of x. .". R is reflexive.

Also x isfriend of V' and 1} isfriend of x. .. Ris symmetric.
Also if x isfriend of } and V is friend of =z then

% cannot be friend of = .". Ris not transitive.

Therefore, R is reflexive and symmetric but not transitive.

(iv) “is greater or equal to” R = I‘['. Xy)ixz J;}

It is clear that x = x .. R is reflexive.

And x 2 V doesnotimply 1 = x .. Ris not symmetric.

But x=1, V=22 = x 2z ..Ristransitive.

Therefore, R is reflexive and transitive but not symmetric.

(v) “is brother of’ R = I%['_ x.V):x1is abrother of J;}

It is clear that x is not the brother of x. .". Ris not reflexive.
Also x is brother of V' and V is brother of x. .". Ris symmetric.
Also if x is brother of V' and 1V is brother of = then

& can be brother of = .. Ris transitive.
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Therefore, R is symmetric and transitive but not reflexive.

11. Show that the relation R in the set A of points in a plane given by R = {(P. Q) :
distance of the point P from the origin is same as the distance of the point Q from the
origin}, is an equivalence relation. Further, show that the set of all points related to a

point P = (0, 0) is the circle passing through P with origin as centre.

Ans. PartI: R = {(P, Q): distance of the point P from the origin is the same as the distance of

the point Q from the origin}

LetP| ;.14 ) and Q[ 2, v, | and O (0, 0).

-

L.OP=0Q = N{xf +3] = \/1 +y; =Ty Txnty

-
¥4

[ ]

[ -]
b g

Now, For (P, P), OP = OP .". R is reflexive.

Also OP = 0Q and OQ = OP == (P, Q) = (Q, P) = R .". Ris symmetric.

Also OP = 0Q and OQ = OR = OP =0Q .". Ris transitive.

Therefore, R is an equivalent relation.

PartII: As _1:1: + J*'l: = 1 + 1 =2 (0et) = + J': = > which represents a circle with

centre (0, 0) and radius #.

12. Show that the relation R defined in the set A of all triangles as R = {(Tq, Ty) : Tq is
similar to T}, is an equivalence relation. Consider three right angle triangles T, with
sides 3, 4, 5, T2 with sides 5, 12, 13 and T3 with sides 6, 8, 10. Which triangles among T,

T9 and T3 are related?
Ans. PartI: R = {(T, Ty): T4 is similar to Ty} and T4, Ty are triangle.
We know that each triangle similar to itself and thus (T4, T9) £ R .". Ris reflexive.

Also two triangles are similar, then T{ = To = Tq = T, .. Ris symmetric.
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Again, if then Ty = Ty and then Ty = T3 =:then T{ = T3 .". Ris transitive.
Therefore, R is an equivalent relation.

Part II: It is given that Tq, Ty and T3 are right angled triangles.
— T4 with sides 3, 4, 5, T with sides 5, 12, 13 and
T3 with sides 6, 8, 10

Since, two triangles are similar if corresponding sides are proportional.

3 4 5 1
Therefore, - = — = — = —
5

& & 1

Therefore, T and T3 are related.

13. Show that the relation R defined in the set A of all polygons as R = {(P4, Py) : P; and
P, have same number of sides}, is an equivalence relation. What is the set of all

elements in A related to the right angle triangle T with sides 3, 4, and 5?

Ans. PartI: R = {(P4, Py): P; and P, have same number of sides}

(i) Consider the element (P, Py), it shows P and P, have same number of sides. Therefore, R

is reflexive.

(>i1) If (P4, Py) = Rthen also (P, P1)= R
.. (Pq, Py) = (P9, P1) as P; and Py have same number of sides, therefore, R is symmetric.

(>iii) If (P, Py) = R and (Py, P3) = R then also (P4, P3) = R as P4, P, and P3 have same number

of sides, therefore, R is transitive.
Therefore, R is an equivalent relation.

Part II: we know that if 3, 4, 5 are the sides of a triangle, then the triangle is right angled
triangle. Therefore, the set A is the set of right angled triangle.
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14. Let L be the set of all lines in XY plane and R be the relation in L defined as R = {(L4,
L,) : L, is parallel to Ly}. Show that R is an equivalence relation. Find the set of all lines

related to the line 1 =2x+4.

Ans. Part I: R = {(L1, Lp): Lq is parallel to Ly}

(i) It is clear that L || Lq i.e., (L1, L{) € R .. Ris reflexive.

(i) IfLq || Ly and L, || Lq then (L1, Ly) € R .. R is symmetric.
(iii) IfLqy || Lyand L, || Lsg = Lq || Ly .. Ris transitive.

Therefore, R is an equivalent relation.

Part II: All the lines related to the line v=2x+4 and v= 2x+k where } is a real

number.

15. Let R be the relation in the set {1, 2, 3, 4} given by R = {(1, 2), (2, 2), (1, 1), (4, 4), (1, 3),
(3, 3), (3, 2)}. Choose the correct answer:

(A) Risreflexive and symmetric but not transitive.
(B) Ris reflexive and transitive but not symmetric.
(C) Ris symmetric and transitive but not reflexive.
(D) Ris an equivalence relation.

Ans. Let R be the relation in the set {1, 2, 3, 4} is given by
R={(1,2),(2,2),1,1, 44, 1,3),3,3), 3, 2)}
(@@,1),2,2),(@,3),4,4) =R ..Risreflexive.

(b) (1,2) = Rbut(2,1) £ R .. Ris not symmetric.

(c)If(1,3) = Rand (3,2) = Rthen(1,2) = R .. Ris transitive.
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Therefore, option (B) is correct.

16. Let R be the relation in the set N given by R = I\[' abla=b-2.0> 6}- Choose the

correct answer:

A)(2,4) =R

B)@3,8) =R

(C) (6,8 =R

MD)@B,7) =R

Ans. Given: a=b—-25=>6

(A) a =2.b=4,Here p = § is not true, therefore, this option is incorrect.
B)a=3b=8and g =h—2 = 3=8-2 = 3 =6, which is false.
Therefore, this option is incorrect.

©a=6b=%8and g=h—-2 = 6=8—2 = 6 =6, which is true.
Therefore, option (C) is correct.

M a=8b=Tand g =h—2 = §=7—2 = 8=5, which is false.
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