Solution
RELATIONS AND FUNCTIONS
Class 11 - Mathematics

(a) not anti symmetric

Explanation: A relation R on a non empty set A is said to be reflexive if xRx for all x € R, Therefore , R is not reflexive.
A relation R on a non empty set A is said to be symmetric if xRy < yRx, for all x, y € R. Therefore, R is not symmetric.

A relation R on a non empty set A is said to be antisymmetric if xRy and yRx = x =y, for all x, y € R. Therefore, R is not

antisymmetric.
(d) Domain = R - {4}, Range = {-1}
Explanation: We have, f(x) = E = -1, for x#4

(C) R - {_2) 3}

2
Explanation: We have, f(x) = = +2z+1

22—2—6
f(x) is not defined, if x> - x -6 =0

= (x-3)(x+2)=0

S.ox=-2,3

.. Domain of f =R - {-2, 3}

(d) 3 f(x)

Explanation: f(g(x)) =1 og( 1+g(x)

1-g(x)

3z+12

1+322

1— 3z-+a2
14322

_ 10g( 1+3m2+3:c+z3)
1+3z2—3z—23

=log (%)3 = 3log<i—i)

f(g)(x) = 3f(x)

(b)R;=1{(22),(33),(66)}

Explanation: R; is a reflexive on A, because (a,a) € R; foreach a €A

(@ 2

Explanation: Let f(z) = sin z + cosz

=log

. f'(z) =cosxz — sin z

= f'(z) = —sinz — cos x

Now, f'(z) =0

= coszx —sinz =0 =sinz =cosz = tanax =1
=z =nw + %,
Atx =7 + T,

7 (x) = —sin (7T +§) — cos (71' —|—1>

nec z

4
= Sin(%) —i—cos(%) :% +% =2 >0
. x = m + 7 is point of minimum
i +Z> —l—cos(w +Z)

_ _sin(g) - Cos(g)

1 pr—

_ 1 1 _ - _. /5
V2 N 2 V2

Minimum value = sin

oy

(d) reflexive
Explanation: Any relation R is reflexive if xRx for all x € R. Here, (a, a), (b, b), (c, c)€ R. Therefore, R is reflexive.

(b) transitive but not symmetric
Explanation: Consider the non — empty set consisting of children in a family and a relation R defined as aRb if a is brother of
b. Then R is not symmetric, because aRb means a is brother of b, then, it is not necessary that b is also brother of a, it can be
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10.

11.

12.

13.

14.

15.

the sister of a. Therefore, bRa is not true. Therefore, the relation is not symmetric . Again, if aRb and bRc is true, then aRc is

also true. Therefore, R is transitive only.

(d) R -{0}

Explanation: Since log x is defined for x> 0, therefore domain of log |x| is R - {0}

(b) f(8) = —10

Explanation: 3x + L=»

T

Now, f(x) = (32 + 1)* = 3(3z) (1) 3z + 1)
2

Since, a, B are roots of 3x + %=
So, f(a) = f(B)

=(2)° -9(2)

=8-18

=-10

(b) [_3a _2] U [273}
Explanation: 5|z| — 22 — 6 > 0
z? —5lz[+6<0

(Iz| =2)(|lz| =3)<0

So, |z| € [2,3]

Therefore, z € [—3,—2] U [2, 3]
(a) many-one and into
Explanation: f: R — R : f(x) = x2
One-One function

Let p, g be two arbitrary elements in R

Then, f(p) = f(q)

N pz _ q2

= p=qand-q

Thus f(x) is many one function.
Onto function

Let v be an arbitrary element of R(co-domain)

Then, f(x) =v

X2:V

:>X:ﬁ

Sincev € R

If v =2, ,/v = 1.1414, which is not possible as x € R
Thus, f(x) is not onto function. It is into function.

() none of these

Explanation: Given set A = {1, 2, 3, 4, 5} and relation R ={(a, b);| a2—b2| <16}

According to the condition |az-b2|<16:

= R={1,1),12),(2 1), (13), (3, 1), (1,4), (4, 1), (2,3),(2, 2), (3,2), (4, 2), (2, 9),(3, 3), (4, 3), (5, 4), (3, 4), (4.4),
(5,5)}.Which is the required solution.

(b) [_1a 2) U [37 OO)
(z+1)(z—3) >0

Explanation: Here @2 =

But z # 2
so, z € [—1,2) U[3,00)

(@ {-1,1}
Explanation: We know that

|z| = —zin(—o00,0) and |z| = z in [0, 00)

So, f(z) = = = —1in (—o0,0)
And f(z) =2 =11n (0, 00)

T

As clearly shown above f(x) has only two values 1 and -1

So, range of f (x) = {-1, 1}
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16. (@Ax (BUCQ)
Explanation: A X (BUC)=(AX B)UA X C
={a, b} x {c,d} U {a, b} x {d, c}
={(a, ), (a,d), (b, 0, (b, d)} U {(a, d), (a, c), (b, d), (b, ©)}
=1{(a 0), (a,d), (a, 0, (b, 0), (b, d), (b, &)}

17.  (a) two points

Explanation: From A, X2+ y2 =5 and from B, 2x = 5y

- _5
Now,2x—5y:>x—2—y

2
xPHyt=5= (2%) +y?=5
$29y2=20éy=j:\/%

=29y?=20=>y=+,/2

5 20
Sx=g(E \/ 2—9)
.". Possible ordered pairs = four
But two ordered pair in which c is positive and y is negative will be rejected as it will not be satisifed by the equation in B.

Therefore,
A N B contains 2 elements.

18. (a) an equivalence relation
Explanation: Given Relation R = {(1, 1), (2, 2), (3, 3)}
Reflexive: If a relation has {(a, b)} as its element, then it should also have {(a, a), (b, b)} as its elements too.
Symmetric: If a relation has (a, b) as its element, then it should also have {(b, a)} as its element too.
Transitive: If a relation has {(a, b), (b, c)} as its elements, then it should also have {(a,c)} as its element too.
Now, the given relation satisfies all these three properties.

Therefore, its an equivalence relation.

19.  (d) Symmetric but neither reflexive nor transitive.
Explanation: The relation R is symmetric only , because if L; is perpendicular to L, then L; is also perpendicular to L1,but no

other cases that is reflexive and transitive is not possible.

20.  (c) (—o0,—1)U(1,4]

Explanation: We have, f(x)= /4 — x + 7 12 -
2

f(x) is defined if 4 — # >0 andx*-1>0
= z—4<0andx+1)(x-1)>0
= xz<4and(x<-lorx>1)

.. Domain of f = (—o0, —1) U (1, 4]

21. Here we have, f(x) = v/ — land g(x) = vz + 1
Now, {x:g(x)=0}={x:v/z+1=0}={x:x+1=0}={-1}
.. dom (f) N dom (g) = {x: g(x) =0} =[1, c0)N[-1, 00) - {-1} =[1, 00)

% — [1, o) — R is given by:

£\ oy f@) _ vad
(g) @)= =V
22. f3 ={(1,5),(2,9),(3,1),(4,5), (2, 11)}

Every element of set X has an ordered pair in the relation f5.
However, two ordered pairs (2, 9) and (2, 11) have the same first component but different second components.
Hence, the given relation f5 is not a function.

23. We observe that f(x) = 0 for any x € R — {—4} Therefore, % :R—{—4} — R is given by

1 _ 1 1 _
(5) @) =75 = g = 69

24.R = {(x, x3) : x is a prime number less than 10}
Puttingx=2,3,5,7
R ={(2, 8), (3, 27), (5, 125), (7, 343)}

3/16



25. Ry is not a relation from A to B, because (q, a) and (s, b) are elements of R4 but (q, a) and (s, b) are not in A X B. AssuchR4 &

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

A X B.

Here we have, R = {(X, y)y = 2x + 7, where x€R and —5 < 2 < 5)}
Domain of Ry ={-5 <z <5,z € R} = [-5, 5]

z € [-5,5]

= 2z € [-10,10]

=2z +7¢€[-3,17]
Range is [-3, 17].
When 0 < 2 <1, f(x) =x
Therefore,we have,
£(3)=3

To find: (é) (x)

(5)@=(43)
- (22)

_ ( (z+1) (w27z+1)

z+1

)(Because ad+b3= (a+ b)(a2 -ab+ bz)

=x?-x+1

Here we need to express {(X, y) : x2 + y2 = 25, where x, y € W} as a set of ordered pairs.

It is easy to verify that each of the following ordered pairs of whole numbers satisfies the given relation x* + y? = 25:

(5, 0), (0, 5), (3, 4) and (4, 3).

Hence, the set of required ordered pairs is
{(5,0),(0,5), (3,4, (4, 3)}.

Clearly, 2R2, 2R4, 2R6, 2R8, 4R4, and 4R8.

S R={(2,2),(2,4),(2,6),(2,8),(4,4), (4, 8)}.
Here we have A =[1, 3,5] and B =[2, 3]

We have

Bx A=12,3] x {1,3,5}
={(2,1),(2,3),(2,5),(3,1),(3,3), (3, 5)}.
Given: f(x) = £

To find:(cf) (x)

(cH(x) = c - f(x)

=c- (%)

=X

We have given that, relation R is defined on Z of integers

AndRZ{(x,y):X,yGZ,x2+y2§4}

= {('2) 0)’ ('1) 0)) (0’ 0)’ (1’ 0): (2: 0)) (0’ '2): (0) '1): (0: 1)) (0; 2), (1’ 1)’ ('1, '1)) (1; '1): ('1’ 1)}
Now we know,Domain is the set which consist all first elements of ordered pairs in relation R.

So, Domain(R) = {-2, -1, 0, 1, 2}

Given, A=1{1,2},B={2,3,4}and C = {4, 5}
BNC={23,4} N {4,5} = {4}
SLAX(BNC)={1,2)x {4}

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

Read the text carefully and answer the questions:

A general election of Lok Sabha is a gigantic exercise. About 911 million people were eligible to vote and voter turnout was about

67%, the highest ever.
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36.

37.

38.

39. Here we have A = {-2,-1,0,1,2 }, B={0,1,4,9 } and R = {(-2, 4), (-1, 1), (0, 0), (1, 1), (2, 4)}
i. Since R C A x B, so R is a relation from A to B Note that -2R4, -1R1, 0RO, 1R1 and 2R4.

ONE — NATION
ONE — ELECTION

FESTIVAL OF

DEMOCRACY
GENERAL ELECTION — MYVOTE
2019 MY VOICE

Let I be the set of all citizens of India who were eligible to exercise their voting right in the general election held in 2019. A

relation ‘R’ is defined on I as follows:

R = {(vq1, v) : v1, vo € I and both use their voting right in general election — 2019}

H @WXY)ZR
Explanation: (X, Y) € R
According to the question , we can state,
Let (%, y) be an arbitrary element of (A N B) x C.
=>xy)€EANB)xC
Since, (x, y) are elements of Cartesian product of (A N B) x C
=x€(ANB)andy € C
= (x€Aandx€B)andy € C
= (x€AandyeC)and (x € Bandy € C)
=X y)€AXxCand(x,y)€B x C
= xy)EAXCNMBXxCAOC)...1
Let (X, y) be an arbitrary element of (A x C) N (B x C).
=>XxyeE@AXCNBxC
=X y)€A xC)and (x,y) € (B x C)
= x€Aandye€C)and(x € Bandy € C)
= ((x€Aandx € B)andy € C
=x€(ANB)andy € C
=xy)EANB)xC...2
From1land 2, weget: (ANB) X C=(Ax C)N(B x C)

Here it is given that A = {2, 3, 5} and R = {(2, 3), (2, 5), (3, 3), (3, 5)} and we need to show that R is a binary relation on A.
Now, A x A=1{(2,2),(2,3),(2,5),(3,2),3,3),(3,5), (5 2), 5 3), 5, 5}

Since, R is a subset of A x A. it's a binary relation on A.
Therefore, the domain of R is the set of first coordinates of R
Dom (R) = {2, 3}

The range of R is the set of second coordinates of R

Range (R) = {3, 5}

a 1y _ (5 2
Here we have, <§+1,b—§>—(3,3>

*." Given ordered pair are equal, So, corresponding elements are also equal.

241=3 ()

After solving Eq. (i), we get
t41=3=a=3(3-1)=a=5-3 2a=2

1_ 2 ..
Now, b — 3 =3 e (ii)
After solving Eq. (ii), we get
p—Li1_2

373

_ 2 1 _
b—§+§:>b—1

Therefore, the value of a=2andb = 1.

ii. Dom (R) = set of first coordinates of elements of R
={-2,1,0,1,2}.
Range (R) = set of second coordinates of elements of R
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={0,1, 4}.
Co-domain of R ={0, 1, 4, 9} = B.

40. Here we have, f(x) = L

Va2—1

we need to find where the function is defined

The condition for the function to be defined
x2-1>0
=x*>>1
=x>1
So, the domain of the function is the set of all the real numbers greater than 1
The domain of the function, Df(x)y = (1, 00)
Now put any value of x within the domain set we get the value of the function always a fraction whose denominator is not
equalled to 0
The range of the function, Ry = (0, 1).
41. Given a and b are integers, i.e. a, b € Z.
.". Domain of R = Set of all first elements in the relation.
= Values of ‘a’ which are in the relation.
Since, a2+ b2 =25 and a, b are integers;
=R=1{(5,0), (0, 5), (-5, 0), (0, -5), (3, 4), (4, 3), (-3, -4), (-4, -3), (-3, 4), (4, -3), (-4, 3), (3, -4)}
= Domain of R= {-5, -4, -3, 0, 3, 4, 5}

v4

42, X'a

The graph of the function f(x) = -2 is the line y = -2. f is a constant function drawn parallel to the x-axis at a distance of 2 units
below the x-axis.

43. Given: f(x) = ,/z + 1 and g(z) = /9 — z2

We know (%) (z)= ﬁ and (cg)(x) = cg(x)

) _ 5
' (9) (J;) - V9—z2
Domain of f% = Domain of g = [-3, 3]

However, % = (x) is defined for all real values of x € [-3, 3], except for the case when 9 — x2=0orx=4+3

When x = £3, % = (z) will be undefined as the division result will be indeterminate.
Domain of 2 = =[-3,3] - {-3, 3}

.. Domain of % ==(-3,3)

Thus, g = (-3,3)

5

R is given by (%) (z) = T
—I
44. Here we have, f(x) = —gii

We need to find where the function is defined.

The condition for the function to be defined,

3-x>0o0rx<3

So, the domain of the function is the set of all the real numbers lesser than 3

The domain of the function, Df(x)} = (00, 3)

The condition for the range of the function to be defined,

x-5>0&3-x>0

x>5&x<3

Both the conditions can't be satisfied simultaneously, it means there is no range for the function f(x).
45.F(x ) = [x]
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As the definition of the function suggests,
for all x such that —3 < x < —2, we have f(x ) =- 2;
for all x such that -2 < x < -1, we have f(x ) =-1;
for all x such that -1 < x < 0, we have f(x ) = 0;
for all x such that 0 < x < 1, we have /(x ) = 1; and so on.
—2when z € (-3, 2]
—1whenz € (—2,—1]

0 when z € (-1, 0]
ie, f(x)=[x] = 1 when z € (0, 1]
2when z € (1, 2]
3when z € (2, 3]

and so on.

Plotting these points, we can get the required graph. The function jumps at the points (-2, -1), (-1, 0), (0, 1), (1, 2), etc., or is

discontinuous at each integral value of x. Required graph of function shown in figure.
46. Given that R = {x, y} : x, y € Z and x® + y* = 25} and we need to express R and R™! as sets of ordered pairs.
Now, X2 + y2 =25
Putx=0,y=5,0%2+5%=25
Putx=3,y=4,32+42=25
R=1{(0,5), (0, -5), (5, 0), 3, 4), (-3, 4), (-3, -4), (3, -4)}

Since, x and y get interchanged in the ordered pairs, R and R™! are same.
47. We are given the function,

f(z) = 4z — z*
fa+1)-fa-1)=[4@+1)-(a+1)’]-[4a-1)- (a- 1)?]
=4@a+1)-@-D]I-[@+1)*-@+ 1%
=42)-[(@a+1+a-1)(a+1-a+1)]

Using: az-b2=(a+b)(a-b)
fa+1)-(a-1)=4(2)-2a(2)

=4(2-a)
_ > > _
48.Given,|x—2|:{m % m_zandw+2|:{(m+2) ez -2
—(z-2), z<2 —(z+2), z<-2
(x—2)+ (2 +2), 2<z<3
= flz)=X —(2-2)+(z+2), -2<z<2

—(z—-2)—(z+2), -3<zx<-2
r—2+2+x, 2<<3
=9 —z+2+z+2, -2<z<2
—x4+2—z—-2, -3<xr< -2
2¢, 2<x<3

= 4,-2<z<2
—2z,-3<x< -2
49. f(x) = [x].
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50.

51.

Yi
2,2)—=(3.2)
—a(2, 1)

As the definition of the function indicates,
for all x such that -2 < x <-1, we have f(x) =-2;
for all x such that -1 < x <0, we have f(x) =- 1;
for all x such that 0 < x < 1, we have/(x) = 0;
for all x such that 1 < x <2, we have f(x) =1,
—2whenz € [-2,—1)
—1whenz € [-1,0)
and so on, f(x) = [x] = 0 when z € [0,1)
1whenz € [1,2)
and so on.
Clearly, the function jumps at the points (-1, -2), (0, -1), (1, 0), (2,1), etc.
In other words, the given function is discontinuous at each integral value of x.

Here f (x) = +2

f(x) assume real values for all real values of x except forx + 2 =01i.e. x = - 2.
Thus domain of f (x) =R - {-2}.

(i) Let (z,y) € R. Now, (z,y) € R=x — y is divisible by n

= = — y = kn for some ke Z

=>y—z=(—kn

= y — z is divisible by n

= (y,z) €ER.

(i) Let (z,y) € R, (y,2) € R

Now (z,y) € R=z — y isdivisiblebyn= 2 —y = kn forsomekc z..... (1)
Now, (y,z) € R= y — zisdivisiblebyn =y — z=mn forsomem € z...... (2)
= Adding (1) & (2), we get,

= (x-z)=n(k + m)

= X - z is divisible by n

= (z,2) €R

2
.Here f(z ): 1;

Puty = 1+ > sytyl=2l=22(1-9y)=y

:>ac2:1—:>ac:i1/—
-y 1-y

1—20

<
:>y <0

=0<y<1

=ye€[0,1)

.". Range of f(x) = [0, 1)

. Suppose (z,y) € Ax A

= z,ycd

= x,y € B[Given: AC B]

Now,z € A,y B= (z,y) € Ax B

andxz € By A

= (r,y)eBx A

= (z,y)€e(AxB)N(Bx A)
AXAC(AxB)N(BxA).... @

Suppose (z,y) € (A x B)N (B x A)

= (z,y) € Ax Band (z,y) € Bx A

= @@€Aandy€ B)and(x € Bandy € A)
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54.

55.

56.

57.

= z,ycA=(z,y)cAx A

(Ax B)n

Ax A=

Hence proved.

Here we have, f(x) = ;

Clearly, f(x) is defined for all real values of x except that at which x2-1=0,ie,x==+1
c.dom(f)=R-{-1, 1}
Let y = f(x). Then, we have

y=“”“:xy y=x2+1=xAy-1)=(y+1)
+1 .
=>m2:h ......... @)

. . . . +1
It is clear from equation (i) that x is not defined when y - 1 = 0 or when % <0

Now,y-1=0=y=1

(Bx A)C
From Egs. (i) and (ii), we get
(Ax B)n

(Ax A)

And%<O:>(y+1>0andy-1<0)0r(y+1<Oandy—1>0)

= (y>-landy<1)or(y<-landy>1)

[y <-1andy > 1is not possible]

Thus, x is not defined when -1 <y < 1. [using (ii) and (iii)]
c.range (f)=R- (-1, 1]

Hence, dom(f) = R- {-1, 1} and range (f) = R - (-1, 1].

Given, f(z) =

3

2—z2

We know that, f(x) is not defined when (2 — z2) = 0

ie,x =442

.. Domain of f = R — {— \/_\/_}

Also let,

=2-z’==

$
= ﬁ:z—% =r=+ 2—— iM

x is defined, if T >0andy#0, ie.
(2y—3)>0,y<0andy#0

= —-oco<y<0 and%§y<oo

.. Range of f = (—00,0) U [—

Range

=)

Range

HereR={(x,x+5): 2 € (0, 1, 2, 3,4,5)}
={(a,b):a=0,1,2,3,4,5}
Nowa=xandb=x+5
Puttinga=0,1,2,3,4,5we getb=5,6,7,8,9, 10

. Domainof R={0, 1, 2, 3, 4, 5}

Range of R ={5,6,7,8,9, 10}

k3

We have, f :R — R: f(x) = x forall x € R

dom (f) = R and range (f) = R.

We have,
X -2 -1.5 -1 0 1 1.5
f(x) = x3 -8 -3.375 -1 0 1 3.375

On a graph paper, we draw X' OX and YOY" as the x-axis and the y-axis respectively.
We take the scale as 5 small divisions = 1 unit.

Now, we plot the points A(-2, - 8), B(-1.5, -3.375), C(-1, -1), 0(0, 0), D(l, 1), E(1.5, 3.375) and F(2, 8).

9/16



We join these points freehand successively to obtain the required curve shown in the figure below.
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58. Here f(x) = 2x - 5
i. Putting x = 0
S f0)=2x0—-5=-5
ii. Putting x =7
Sf()=2x7-5=9
iii. Putting x = -3
S f(=3)=2x-3-5=-11

59. We have,
f(x) = x%-2x -3
Now,
f(-2) = (-2)2-2(-2) - 3
=4+4-3
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60.

61.

62.

=5
f(-1) = (-1)? -2(-1)-3
=1+2-3

=0

£(0)=(0)%-2 x0-3
=-3

f(1) = (1)?-2x1-3
=1-2-3

=-4
f2)=(2)?%-2x2-3
=4-4-3

=-3

Range(f) = {-4, -3, 0, 5}

Here(x,1) €cAXB=x€Aand1€B
v,2)EAXxB=ycAand2cB

(z, 1) EAXxB=zcAand1

It is given that n(A) = 3 and n(B) = 2

SA={xy, z}
and B = {1, 2}

i. To show: F is a relation from X to Y
FirstelementsinF =1, 2, 3, 4
All the first elements are in Set X
So, the first element is from set x
Second elementsin F =5, 9, 1, 11
All the second elements are in Set Y
So, the second element is from set Y
since the first element is from set X and the second element is from set Y
Hence,F is a relation from X to Y
ii. To show: F is a function from X to Y

Function:

i. all elements of the first set are associated with the elements of the second set.
ii. An element of the first set has a unique image in the second set. F = {(1, 5),(2, 9),(3, 1),(4, 5),(2, 11)}
Here, 2 is coming twice.
Hence, it does not have a unique (one) image.
So, it is not a function.
1+ 2z
3+ 5z,
Here, f(x) = 1 + 2%, x < 0, this gives

Given, f(x) = {

f(-4)=1+2(-4)=-7
f(-3)=1+2(-3)=-5
f(-2)=1+2(-2)=-3
f(-1)=1+2(-1)=-1
f(x) =3 +5x,x >0
f(0)=3+5(0)=3
f(1)=3+5(1)=8
f(2)=3+52)=13
f(3)=3+5(3)=18
f(4) =3+ 5(4)=23

Now the graph of f is as shown in following figure
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8 £(1,8)

(0. 3)¥3
/2
/ 1
/ |
T 4 T T T T T
8-7-6-5-4-3-2 /1 | 2345678
(-1 1:_," F-1
/ 2
(-2,-3)¢ -3
/ -4
(-3,-5) ¢ s
/
/ -6
(-4, -7 o k-7
/ I8

Range: Let y; = f(x),x <0

Cy1=1+2x,x<0

y1—1
r== ,x <0

<=y -1<0=y1 <1
Lety,=f(x),x > 0

=y>=3+5x,x>0
=T = y2;3 , L Z 0
cx>20=>y—3>0=9y >3
Therefore, range of f(—o0, 1), U[3, 00)
63. Here we need to find the sum and the difference of the identity function and the modulus function.
Let f :R — R: f(x) = x be the identity function.
And, let g : R — R : g(x) = |x| be the modulus function.
Then, dom (f) = R and dom (g) = R.
.. dom (f) N dom (g) =RNR =R.
i. dom (f + g) = dom (f) N dom (g) = R.
Now, (f + g ): R — Ris given by
(f+8)(0) = f(x) + g(x)
z, whenz >0
=x+[x|=x+
—x, whenz <0
_ {m—i—m, whenz >0 {23:, whenz >0

0, whenx <0
2z, whenx > 0

Hence, (f + g)(x) =
() {0,whenac<0
ii. dom (f - g) = dom (f) N dom (g) = R.
S (-2 =1(x) - g(x)
z, whenz >0
:X_|X|:X_
—x, whenx <0
_Jz—z,whenz>0 [0, whenz >0
¢+, whenz <0 |2z, whenz <0
0, whenx >0

S (-8 = { 2z, whenz < 0

64. Here we are given that, f(x) = ,/z — |z
Where [x] is the Greatest integer Function of x.

fx) = /{z}

Where {x} is fractional part of x

r—x, whenx <0 B
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(

The graph of f(x) is:

/:-ﬂ /,.«-’ /,f /-f
P / / r
/ /
( [ [

1] 1 4

i. Domain:
Domain of {x} is R.
The value of the fractional part of x is always either positive or zero.
Hence domain of x is R

ii. Range:

Range of {x} is [0, 1)
As the root value [0, 1) between interval lies between [0, 1)
Hence range of f(x) is [0, 1).

65. Here we are given that A, B and C three sets.

66.

To prove: A x (BNC)=(Ax B)N (A x C)

Let us consider, (z,y) € A x (BN C)
=zcAandyec (BNC)

= (x€AandyeB) (x€AandyeC)

= (z,y) € (A x B) and (z,y) € (A x O)

= (z,y) € (Ax B)Nn(Ax C)

From above, we can say that,

= AXx (BNC)C(AXxB)N(AXC) wveveeene. ®
Let us consider again, (a,b) € (A x B)N(A x C)
= (a,b) € (A x B) and (a,b) € (A x C)

= (a€ A andbe B) and (a € A andb € C)
=acAand(beBandbe ()

=acAandbe (BNC)

= (a,b) e Ax (BNQC)

From above, we can say that,

= (AXBNAXC)CAX (BNC) v, (ii)
From (i) and (ii).

Ax (BNC)=(AxB)Nn(AxC)

Hence proved.

i. Given: A={2,3,5}and B = {5, 7}
To find A x B
As we know that According to the definition of the Cartesian product,
Given two non-empty sets X and Y. The Cartesian product X X Y is the set of all
ordered pairs of elements from X and Y, i.e,
XxY={XY):xeX,yeY}
Here, A ={2,3,5} and B={5,7}.So, A x B={2,3,5} x {5,7}
AXxB={(25),(3,5),(5,5),2,7),@3,7),(5,7)}

ii. Given: A={2,3,5} and B = {5, 7}

To find: B X A

As we know that According to the definition of the Cartesian product,

Given two non-empty sets X and Y. The Cartesian product X X Y is the set of all
ordered pairs of elements from X and Y, i.e.,

XxY={(X,Y): xeX,yeY}

Here, A={2,3,5}and B={5,7}.S0,B X A=(5,7) X (2,3,5)

B x A={(5,2),(5,3),(5,5),(7,2),(7,3),(7,5)}
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67.

68.

iii. Given: A ={2, 3,5} and B = {2, 3, 5}
To find: A x A
As we know that According to the definition of the Cartesian product,
Given two non-empty sets X and Y. The Cartesian product X X Y is the set of all
ordered pairs of elements from X and Y, i.e,
XxY={(X,Y):xeX,yeY}
Here, A={2,3,5}and A ={2,3,5}. So, A Xx A=(2,3,5) X (2,3,5)
AXxA={(2,2),23),(25),3,2),(3,3),(3,5),(5,2),(5,3), (5 5)}
iv. Given: B = {5, 7}
To find: B x B
As we know that According to the definition of the Cartesian product,
Given two non-empty sets X and Y. The Cartesian product X X Y is the set of all
ordered pairs of elements from X and Y, i.e.,
XxY={(X,Y):xeX,yeY}
Here, B={(5,7)and B={5,7}.So,B x B=(5,7) x (5,7)}
B x B={(5,5), (5, 7),(7,5), (7, 7)}
Given that,
R ={(1, 39), (2, 37), (3, 35) .... (19, 3), (20, 1)}
Domain = {1,2,3,....... ,20}
Range = {1,3,5,7......,39}
R is not reflexive as (2, 2) € R as
2x2+2+#41
R is not symmetric
as (1,39) € Rbut (39, 1) Z R
R is not transitive
as (11,19) € R, (19,3) € R
But (11,3) € R
Hence, R is neither reflexive, nor symmetric and nor transitive.
i. To determine A x (B U C)
BUC={b,c,e} U{b,c f} ={b,c, e, f}
SAX(BUCQC)={a,d} x {b,c, e, f}
={(a, b), (a, 0), (a, €), (a, ), (d, b), (d, ¢), (d, e), (d, )} ...(D)
To determine (A X B) U (A x C)
A x B={a,d} x {b,c, e}
={(a, b), (a,¢), (a, e), (d, b), (d, 0), (d, &)}
A x C={a,d} x {b,c, f}
={(@a,b), (a¢), (a ), (d, b), (d, 0), (d, D)}
S (AXB)U(AxQ)
={(a, b), (a, 0), (a, €), (a, ), (d, b), (d,c), (d,e),(d,f)} ...(ii)
From Egs. (i) and (ii), we get
AXx(BUC) = (AxB)U(AxC)
Hence verified.
ii. To determine A X (B N C)
BNC)={b,c,e}N{b,c, f} ={b, c}
SLAX(BNC)={a d} x {b,c}
={(a,b), (a, ), (d, b), (d, ©)} ...(iii)
To determine (A X B)N(A X C)
A x B={(a, b), (a, ), (a,e),(dDb),(dc), (e}
A x C={(ab), (a0),(a D), (dDb),(dc),d N}
L (AXB)N(AXC)={(a, b), (a, ©), (d, b), (d, ©)} ...(iv)
From Egs. (iii) and (iv), we get
AX(BNC)=(AxB)N(AXC)
Hence verified.
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69. Forall x; xp € A
if f(xq) = f(xp) implies x;= X, then f is one one

Now f(xq) = f(x)
$172 . w272

z173 - Z273
Cross multiplying and solving, we get

Tr1 = Ty

f is one — one
o (z—2)
 (a-3)

(z—3)y=z—2
zy—3y=x — 2
zy—zr=3y—2
_ (3y-2)
T (w1

3y—2
f < y—1 > =Y
Hence f is onto.
70. i. a.Let(z,y) €R
= x — y is divisible by n.

= x — y = kn for somek € Z
=y—z=(—kn
= y — « is divisible by n.
= (y,z) €ER

b. Let (z,y) € R and (y, z)€ R
Now, (z,y) € R = x — y is divisible by n.
= a —y=kn forsomek € Z
Also, (y, 2) € R = y — zis divisible by n.
=y — z=mn for some m € Z.
=@ —-y)+ (y—2)=kn+mn
=z—z=(k+m)n
= X - z is divisible by n.
= x2z)ER

.s 22—9
ii. Here, f(z) = ——
f(x) assume all real values of x except forx -3 =10
i.e, x=23.
Thus, domain of f(x) =R - {3}.
Letf(x) =y
_ 2?9  (z+3)(z-3)
y="=5= (z—3)
sy=z+3

Since y takes all real values except 6.
Thus, range of f(x) = R - {6}.
_ z243z245
iii. Here, f(z) = N
_ x%4+3z+5
T (2+3)(z—2)
The function f(x) is defined for all values of x except forz +3 =0 andxz — 2 =0 i.e., z = —3 and x = 2.
Thus, domain of f(x) =R - {-3, 2}.
71. State True or False:
(i) (a) True
Explanation: True

(i) (a) True
Explanation: True

(iii) (b) False
Explanation: False
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(iv) (b) False
Explanation: False

(v) (@) True
Explanation: True
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