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RELATIONS AND FUNCTIONS

lllustrative Examples

1. Let R be the relation in the set Z of integers given by R={(a,b):2 divides

a-b}. Show that the relation R transitive ? Write the equivalence class [O].

° Watch Video Solution

2. Check whether the relationR in the set R of real numbers defined by :

R = {(a, b):1+ ab > 0} is reflexive, symmetric or transitive.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_vKuVtt6jXNQJ
https://dl.doubtnut.com/l/_cUAyXP4dzMag

3. Let N be the set of all natural nhumbers and let R be relation in N.
Defined by
R = {(a, b):ais amultiple of b}.

show that R is reflexive transitive but not symmetric .

o Watch Video Solution

4. Let A be the set of all students of a boys school. Show that the relation
R in A given by R ={(a, b) : a is sister of b} is the empty relation and R’=
{(a, b) : the difference between heights of a and b is less than 3 meters} is

the un

o Watch Video Solution

5.Show that the relation Son theset: A = {x € Z:0 < 2 < 12} given
by:

S={(a,b):a,b € Z,|a — bl is divisible by 3} is an equivalence relation.


https://dl.doubtnut.com/l/_cUAyXP4dzMag
https://dl.doubtnut.com/l/_HCj6GFMQXuTU
https://dl.doubtnut.com/l/_jTI5SyKHUKaY
https://dl.doubtnut.com/l/_AtVUAnhRWScp

° Watch Video Solution

6. Let L be the set of all lines in a plane and R be the relation in L defined
as R = {(Ll,Lz):Ll( isperpendiculartoL)z} .Show that R is

symmetric but neither reflexive nor transitive.

° Watch Video Solution

7.Let T be the set of all triangles in a plane with R a relation in T given by
R = {(T1,Ty): T, is congruent to T5}. Show that R is an equivalence

relation.

° Watch Video Solution

8. Let A={1, 2, 3, , 9} and R be the relation on A x A defined by
(a, )R (¢, d) if a+d =b—+c for all (a, b), (¢, d) € A x A . Prove
that R is an equivalence relation and also obtain the equivalence class

[(2, 5)].


https://dl.doubtnut.com/l/_AtVUAnhRWScp
https://dl.doubtnut.com/l/_B8oGrVjr8qAK
https://dl.doubtnut.com/l/_xdfxZEdOAGEV
https://dl.doubtnut.com/l/_6BSAQB5O6hjV

o Watch Video Solution

9. Let N denote the set of all natural numbers and R be the relation on

N x N defined by (a,b)R (c,d) if ad(b+c)=bc(a+d) then R is

o Watch Video Solution

10. Let R be the relation defined on theset A = {1, 2, 3, 4, 5, 6, 7} by
R = {(a, b): both a and b are either odd or even}. Show that R is an
equivalence relation. Further, show that all the elements of the subset {1,
3, 5, 7} are related to each other and all the elements of the subset {2, 4,
6} are related to each other, but no element of the subset {1, 3, 5, 7} is

related to any element of the subset {2, 4, 6}.

o Watch Video Solution

1. Let A={x e Z:0<z <12} Show that

R ={(a,b):a,bec A, |a — blis +isib < byd} is an equivalence


https://dl.doubtnut.com/l/_6BSAQB5O6hjV
https://dl.doubtnut.com/l/_CobpqM3II7fg
https://dl.doubtnut.com/l/_SgX58YupCJTG
https://dl.doubtnut.com/l/_jqy7ZjXVMd1m

relation. Find the set of all elements related to 1. Also write the

equivalence class [2]

° Watch Video Solution

2z + 3
12.Let f: A — B be a function defined as f(z) = ;jg , where A=R-{3}

and B=R-{2}. Is the function f one-one and onto ? Is f invertible ? If yes,

then find its inverse.

° Watch Video Solution

13. Prove that the function f : [0,00) =+ R, given by
f(z) = 92 + 62 — 5is not invertible.
Modify the co-domain of the function f to make it invertible, and hence,

find f 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_jqy7ZjXVMd1m
https://dl.doubtnut.com/l/_f5r7O1u6TNbY
https://dl.doubtnut.com/l/_b5QtSUSVnlSc

. — . 9 .
14. Consider f: R—5, oo given by f(z) = 9z° + 6z — 5 . Show that fis

m—l)

invertible with f ~(y) = ( 3

° Watch Video Solution

_>
15. Let A =R — {3} and B = R — [1]- Consider the function f: AB

—2
defined by f(z) = <z—3) Show that f is one-one and onto and

hence find f !

° Watch Video Solution

16.Let A = R — {2} and B = R — {1} if f: A — Bis a function defined

by f(z) = Z_

show that f is one-one and onto. Hence find f 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_jttISHip8oKv
https://dl.doubtnut.com/l/_oyXPfywGSrOs
https://dl.doubtnut.com/l/_Pp88t0JTjyvw

17. Prove that function f: N — N, defined by f(z) = x? + = + 1 is one-

one but not onto. Find inverse of f: N — S, where S is range of f.

° Watch Video Solution

18.Let Y = {nzzn € N} € N. Consider f: N — Yas f(n) = n?. Show

that f is invertible. Find the inverse of f.

° Watch Video Solution

19.Let f: N — Rbe a function defined as f(z) = 4> + 12z + 15. Show
that f: N — S, where, S is the range of f, is invertible. Find the inverse of

f.

° Watch Video Solution



https://dl.doubtnut.com/l/_NRgPR5dEViRU
https://dl.doubtnut.com/l/_jQqCmM8QINTb
https://dl.doubtnut.com/l/_HvFLFybCgt3w

20. Let f:N— N be defined by:
f(n) ={n+1, if nisoddn —1, if niseven Show that f is a

bijection.

° Watch Video Solution

21.If a - b, denoted the larger of 'a’ and 'b' and if aob = a - b+ 3, then

write the value of (5)0(10), where * and o are binary operations.

° Watch Video Solution

22. Let * be a binary operation, on the set of all-zero real numbers, given
b
byaa-b= % for all a, bR — {0} . Find the value of x given that

2-(z-5) =10.

° Watch Video Solution



https://dl.doubtnut.com/l/_rU0RF6yr0gpm
https://dl.doubtnut.com/l/_uPempQVnfWHv
https://dl.doubtnut.com/l/_EgVpfVYM7W3N

23. Examine whether the operation " * ' defined on Rbya *b =ab + 1
is :
(i) a binary or not

(i) if a binary operation, is it associative or not?

° Watch Video Solution

24. Show that addition, subtraction and multiplication are binary
operations on R, but division is not a binary operation on R. Further, show

that division is a binary operation on the set R of nonzero real numbers.

° Watch Video Solution

25. Show that subtraction and division are not binary operations on N.

° Watch Video Solution



https://dl.doubtnut.com/l/_7A0mM8uJmc7M
https://dl.doubtnut.com/l/_SAbQ4MI16xld
https://dl.doubtnut.com/l/_F6tgaPtYRW4f

26. Show that the V :R — R given by (a,b) — max{a, b}and the

A :R — R — given by (a,b) — m € {a, b)are binary operations.

° Watch Video Solution

27.Showthat *. R X R — R givenbya * b — a + 2bis not associative.

° Watch Video Solution

28. Determine whether the binary operation " * "on the set N of natural

numbers defined by a * b = 2% is associative or not.

° Watch Video Solution

29.Let ' * ' be a binary operation on Q defined by :

a*b:z;‘lb_

Show that ’ * ' is commutative as well as associative.

| e |


https://dl.doubtnut.com/l/_WG9QVfvcQdME
https://dl.doubtnut.com/l/_NLm5HJQbZYGe
https://dl.doubtnut.com/l/_K5BgsHgjukRP
https://dl.doubtnut.com/l/_VmRaarFBoZ5b

I & Watch Video Solution

30. Examine which of the following is a binary operation :

b
(axb= %, a, b € N For binary operation, check the commutative

and associative property.

° Watch Video Solution

31. Discuss the commutativity and associativity of binary operation *

defined on @ by therulea -b =a — b+ abforalla,b € Q

° Watch Video Solution

32. Let X be a non-empty set, and P(X) be its power set. If * is an
operation  defned on the elements of P(X) by
A-B=ANBVYA,B € P(x), then prove that is a binary operation in

P(z) which is commutative as well as associative. Find its identity


https://dl.doubtnut.com/l/_VmRaarFBoZ5b
https://dl.doubtnut.com/l/_oYRt4xyGtGJU
https://dl.doubtnut.com/l/_JWMEALdC1pDk
https://dl.doubtnut.com/l/_6IkhKdy073sO

element. If '0' is another binary operation defined an P(X) on

AoB = A U B, then verify that '0' distributes itself over.

° Watch Video Solution

33.Let A=R R and * be the binary operation on A defined by (a, b) * (c,d) =
(a + ¢, b + d). Show that * is commutative and associative. Find the

identity element for * on A.

° Watch Video Solution

34.Let A = Z x Zand ' x ' be a binary operation on A defined by :
(a,b) x (¢, d) = (ad + be, bd).

Find the identity element for * x " in A.

° Watch Video Solution



https://dl.doubtnut.com/l/_6IkhKdy073sO
https://dl.doubtnut.com/l/_7WV83vtuKk9H
https://dl.doubtnut.com/l/_LF0UWkCL7fpe

35. Consider the binary operation* on the set {1, 2, 3, 4, 5} defined by a *

b=min. {a, b}. Write the operation table of the operation *

° Watch Video Solution

Frequently Asked Questions

1. Show that a one-one function f: {1, 2, 3} — {1, 2, 3}must be onto.

° Watch Video Solution

2.Let A be the set of all 50 students of class XII in a central school. Let
f:A — N be a function defined by f(z) = Rollvmberofstudentx

Show that f is one-one but not onto.

° Watch Video Solution



https://dl.doubtnut.com/l/_qxS5r3DIaM7Z
https://dl.doubtnut.com/l/_7StTHXmj5DQe
https://dl.doubtnut.com/l/_xbm78nv1IqWi

3. Prove that the function f: R — R given by:

f(x) = 5x is one-one and onto.

° Watch Video Solution

4. Show that the function f: N — N given by f(1) = f(2) =1 and

f(z) = z — 1for everyx > 2,is onto but not one-one.

° Watch Video Solution

5.Show that the function f: R — R defined by f(z) = z? is neither one-

one nor onto.

° Watch Video Solution

6.Show that f: N — N given by

o) = {

x + 1,if xis odd

x — 1,ifx is even


https://dl.doubtnut.com/l/_6d62XG4uSiDt
https://dl.doubtnut.com/l/_Ie36a2bnxfIF
https://dl.doubtnut.com/l/_g2UEkdkZ9prC
https://dl.doubtnut.com/l/_CI3CtSjtdm3e

is both one-one and onto.

° Watch Video Solution

7.f f: R — Ris defined by f(z) = 5z + 2, find f(f(z)).

° Watch Video Solution

1/

8.1f f : R + R bedefined by f(z) = (3 —%)'/", then find fof(z)

° Watch Video Solution

9.1f f: R — R and g: R — R are given by by f(x)=cos x and g(z) = 322,

then shown that gof # fog.

° Watch Video Solution



https://dl.doubtnut.com/l/_CI3CtSjtdm3e
https://dl.doubtnut.com/l/_4nNWlul3Gr40
https://dl.doubtnut.com/l/_MAscsG7sZdeh
https://dl.doubtnut.com/l/_WnGCU1q3l7BL

10. Let f:{2,3,4,5} — {3,4,5,9} and ¢:{3,4, 5,9} — {7, 11, 15} be
functions defined as

f(2) =3, f(3) =4, 7(4) = f(5) = 5,4(3) = g(4) =7, and g(5) = g(9)

° Watch Video Solution

4 2
n f(z) = z+ 3 ; ¢ # — Show that fof(xz) = « for all x except
6x — 4 3
2
T3

° Watch Video Solution

122 Show that the  function f:R— R  defined by

Z

f(z) =

is defined as g(z) = 2z — 1, find fog(x).

oy V& € R is neither one-one nor onto. Also, if g: R — R
x

° Watch Video Solution



https://dl.doubtnut.com/l/_HABxexdNnB4u
https://dl.doubtnut.com/l/_Q0wHQTyXBoKj
https://dl.doubtnut.com/l/_Un2hiUYDp0dB

13. If the function f: R — R be given by f(z) = z> +2and g:R — R

be given by g(z) = 2 ,  # 1,find fog and gof and hence find fog (2)
8 y 7 1

and gof (-3).

° Watch Video Solution

14. Let f:{1, 2,3} — {a, b, c}be one-one and onto function given by
f(1) = a, f(2) =band f(3) = c. Show that there exists a function

g:{a, b, c} — {1, 2, 3}such that gof = I, and fog=

° Watch Video Solution

3
15. If f:R—{%} %R—{g} be defined as f(z) = zijj and
3 7 T +4
g.R—{g} —>R—{g} be defined as g(z) = — . Show that
3 7
gof = I4 and fog = Ig ,where B =R — 5 and A =R — (-

o Watch Video Solution



https://dl.doubtnut.com/l/_J14vHHV50mKz
https://dl.doubtnut.com/l/_gQClEndezKJS
https://dl.doubtnut.com/l/_sFRUI6ka0mya

Questions From Ncert Exemplar

1.For theset A = {1, 2, 3}, define a relation R on the set A as follows:
R ={(1, 1), (2, 2), (3, 3), (1, 3)} Write the ordered pairs to be

added to R to make the smallest equivalence relation.

° Watch Video Solution

2.Let R be the relation in the set Z of integers given by R={(a,b):2 divides

a-b}. Show that the relation R transitive ? Write the equivalence class [0].

° Watch Video Solution

3.4 = {1, 2, 3} W Fyfaf@d Twreh & J BIH-11 ¢ U Beld 82
f= {(17 3)7 (27 3)a (3a 2)}’ g = {(1a 2)a (1> 3), (37 1)}

° Watch Video Solution



https://dl.doubtnut.com/l/_cdspsWQ32JKJ
https://dl.doubtnut.com/l/_D45SW61OfSsI
https://dl.doubtnut.com/l/_usQOzIdOl2uE

4.0n the set N of all natural numbers, a relation R is defined as follows:
nRm Each of the natural numbers n and m leaves the same remainder
less than 5 when divided by 5. Show that R is an equivalence relation.

Also, obtain the pairwise disjoint subsets determined by R .

° Watch Video Solution

x
x?2 +1

is neither one-one nor onto. Also if g:R — R is defined by

Ve € R

5. Show that the function f: R — R defined by f(z) =

g9(z) = 2z — 1 find fog(x)

° Watch Video Solution

Exercise 1 A Short Answer Type Questions

1. Let N be the set of all natural niumbers and let R be a relation in N,

defined by


https://dl.doubtnut.com/l/_AJXcabTbVyW8
https://dl.doubtnut.com/l/_gOzbkeElpoJX
https://dl.doubtnut.com/l/_tlZmLIlvN22J

R = {(a, b):a isafactor of b}.

then , show that R is reflexive and transitive but not symmetric .

° Watch Video Solution

2. Determine whether Relation R on the set A = {1, 2, 3, , 13, 14}

defined as R = {(z, y):3z — y = 0}

° Watch Video Solution

3. Determine whether Relation R on the set N of all natural numbers

definedas R = {(z, y):y =z + 5and z < 4}

° Watch Video Solution

4. Determine whether Relation R on the set Z of all integer defined as

R = {(=, y):yis divisible by x}

° Watch Video Solution



https://dl.doubtnut.com/l/_tlZmLIlvN22J
https://dl.doubtnut.com/l/_f4NyACwuQC4P
https://dl.doubtnut.com/l/_TgVN4bp0AxIU
https://dl.doubtnut.com/l/_8pdLRa9AaDMF

5. Determine whether each of the following relations are reflexive,
symmetric and transitive:(i) Relation R in the set A = {1, 2, 3, ..., 13, 14}

defined as R = {(z, y) : 3zy = O}(ii) Relation R in the set N o

o Watch Video Solution

6. Show that the relation R in R (set of real numbers) is defined as R=

{(a, b), a < b}is reflexive and transitive but not symmetric.

o Watch Video Solution

7. Let R be a relation defined by R = {(a,b):a > b,a,b € R}. The
relation R is (a) reflexive, symmetric and transitive (b) reflexive, transitive
but not symmetric (c) symmetric, transitive but not reflexive (d) neither

transitive nor reflexive but symmetric

o Watch Video Solution



https://dl.doubtnut.com/l/_8pdLRa9AaDMF
https://dl.doubtnut.com/l/_yCkuqCmoju66
https://dl.doubtnut.com/l/_AlxGxca2ji99
https://dl.doubtnut.com/l/_lG9g4a7vuum7

8. Show that the relation R in the set of real numbers, defined as

R ={a,b):a < bz} is neither reflexive, nor symmetric, nor transitive.

° Watch Video Solution

9. Relation R defines on the set of natural numbers N such that
R = {(a,b):a is divisible by b}, then show that R is reflexive and

transitive but not symmetric.

° Watch Video Solution

10. Check whether the relation R in real numbers defined by

R = {(a, b):a < b3} is reflexive, symmetric or transitive.

° Watch Video Solution



https://dl.doubtnut.com/l/_7qSUGwPfFeYB
https://dl.doubtnut.com/l/_VNDrgIUoN3zO
https://dl.doubtnut.com/l/_lPRyGjp26OJf

1. Is the relation R in the set A = {1, 2, 3, 4, 5} defined as

R = {(a,b):b = a + 1} reflexive ?

° Watch Video Solution

12. Prove that on the set of integers, Z, the relation R defined as

aRb < a = =+ bis an equivalence relation.

° Watch Video Solution

13. Show that the relation R in the set {1, 2, 3} defined as:
(@ R ={(1,2), (2, 1)}

is symmetric, but neither reflexive nor transitive

(b) B = {(1,1),(2,2), (3,3), (1,2), (2,3)}

is reflexive, but neither symmetric nor transitive

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

is transitive, but neither reflexive nor symmetric.

| o WMl L\ dan C Al iklmn



https://dl.doubtnut.com/l/_jtBWYD0rwbH4
https://dl.doubtnut.com/l/_Gpryviy2AHxr
https://dl.doubtnut.com/l/_7m0o15ZhIm96
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Exercise 1 A Long Answer Type Questions |

1.If 'R is relation 'less than' from :

Set A={(1,2,3,4,5} to Set B={1,4, 6},
write down the Cartesian Product corresponding to 'R'.

Also, find the inverse relation to 'R'.

° Watch Video Solution

2. Prove that the relation R in the set of integers Z defined by R = {(x,y) : x

-y.is an integer) is an equivalence relation.

° Watch Video Solution

3. Prove that the relation R on Z defined by (a, b)) € R< a—bis

divisible by 5 is an equivalence relation on Z .



https://dl.doubtnut.com/l/_7m0o15ZhIm96
https://dl.doubtnut.com/l/_xCfLo9xOBtrr
https://dl.doubtnut.com/l/_gnx8kvxa6y5q
https://dl.doubtnut.com/l/_5g53QrVRuKgw

| ° Watch Video Solution

4. Show that the relation R in the set A = {1,2,3,4,5}given by
R = {(a, b): |abliseven}, is an equivalence relation. Show that all the

elements of {1, 3, 5}are related to each other and all the e

° Watch Video Solution

5. Let Z be the set of all integers and R be the relation on Z defined as
R = {(a,b);a, b € Z, and (a — b) is divisible by 5}. Prove that R is an

equivalence relation.

° Watch Video Solution

6. Show that the relation Rin theset A = {z € Z:0 < z < 12} given by

R = {a,b): |a — b| is a multiple of 4} is an equivalence relation.

° Watch Video Solution



https://dl.doubtnut.com/l/_5g53QrVRuKgw
https://dl.doubtnut.com/l/_gw6IPIkYSIr4
https://dl.doubtnut.com/l/_e95J7CoYpxBb
https://dl.doubtnut.com/l/_FXxkyCWeyows

7. Let R be a relation on the set of all lines in a plane defined by
(I3, lI3) € R line l; is parallel to line 5 . Show that R is an equivalence

relation.

° Watch Video Solution

Exercise 1 A Long Answer Type Questions li

1. The relation "R’ in N x N such that
(a, b) R(c, d) & a+ d = b+ cis reflexive but not symmetric reflexive
and transitive but not symmetric an equivalence relation (d) none of

these

° Watch Video Solution

2. Let R be a relation on the set A of ordered pairs of positive integers
defined by (z,y)R(u,v)if and only if xv = yu. Show that R is an

equivalence relation.


https://dl.doubtnut.com/l/_dTkXSUOmpYZr
https://dl.doubtnut.com/l/_GYX9oCEeVVp2
https://dl.doubtnut.com/l/_gs3OscT0udpw

° Watch Video Solution

3.Show that the relation R defined on the set A of all triangles in a plane
as R ={(Ty, Tp):Ty is similar to T,) is an equivalence relation.
Consider three right angle triangle T with sides 3, 4, 5; T, with sides
5, 12, 13 and T3 with sides 6, 8, 10. Which triangles among 17, T5 and T3

are related?

° Watch Video Solution

4. Let L be the set of all lines in XY -plane and R be the relation in L
defined as R = {(Ly, Ly): Ly is parallel to Ly} . Show that R is an
equivalence relation. Find the set of all lines related to the line

y=2x+4.

° Watch Video Solution



https://dl.doubtnut.com/l/_gs3OscT0udpw
https://dl.doubtnut.com/l/_SbERaSZ8lH3X
https://dl.doubtnut.com/l/_Dpj7nsbBeuIo

5. Let L be the set of all lines in the plane and R be the relation in L,
defined as :

R={(l;,1;) = l;is parallel to [;, Vi, j}.

Show that R is an equivalence relation. Find the set of all lines related to

theliney = 7z + 5.

° Watch Video Solution

6. Show that the relation Rin theset A = {x € 2,0 < z < 12} given by

R = {(a,b):|a — b| is a multiple of 4} is an equivalence relation.

° Watch Video Solution

Exercise 1B Long Answer Type Questions |

1. Show that the function f: R — R given by :

f(z) = ax + b,where a,b € R, a # 0 one one and onto.

. l


https://dl.doubtnut.com/l/_pIyK8yjBh8PK
https://dl.doubtnut.com/l/_TSZlHWOvt4F1
https://dl.doubtnut.com/l/_b0xnksBVzIDF
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2. Afunction f: R — R be defined by f(x) = 5x + 6, prove that f is one-one

and onto.

° Watch Video Solution

3. State whether the following function is one-one onto or bijective:

f:R — Rdefined by f(z) = 1+ z°.

° Watch Video Solution

4.Show that f: R — R given by f(z) = z* is bijective.

° Watch Video Solution

5.Afunction f: R — Ris defined by f(z) = 42® + 5,z € R.

Examine if f is one-one and onto.


https://dl.doubtnut.com/l/_b0xnksBVzIDF
https://dl.doubtnut.com/l/_vpn60j3dJ33V
https://dl.doubtnut.com/l/_LsHArsT0Ig79
https://dl.doubtnut.com/l/_oC3s2DY54dOR
https://dl.doubtnut.com/l/_ks8NkGcp4Fkr

° Watch Video Solution

6. Show that the function f: R — R defined by :

(i) f(z) = 4x5_3,weR

(i) f(z) = 33”2_1,93 €R

is one-one.

° Watch Video Solution

3
7. Consider the function f(z) = defined  from

R—{-1} to R—{1}.

Prove that f is one-one.

° Watch Video Solution

8. Show that function f:R — {x € R: — 1 < z < 1}defined by

f(z) = ? , & € Ris one one and onto function
1+ |z

N |


https://dl.doubtnut.com/l/_ks8NkGcp4Fkr
https://dl.doubtnut.com/l/_yr89UZ6lbZm9
https://dl.doubtnut.com/l/_o8nBRUkxZTyT
https://dl.doubtnut.com/l/_KuntiU1SYWNi

[ W Watch Video Solution J

9. Check the injectivity and surjectivity of the following functions:(i)
f:N — Ngiven by f(z) = z(ii) f:Z — Zgiven by f(z) = z(iii)
f:R — Rgiven by f(z) = 2%(iv) f: N — Ngiven by f(z) = 2*(v) f: Z-

>

° Watch Video Solution

10. Check the injectivity and surjectivity of the following functions:(i)
f:N — Ngiven by f(z) = z(i) f:Z — Zgiven by f(z) = z(iii)
f:R — Rgiven by f(z) = 2%(iv) f: N — Ngiven by f(z) = 2*(v) f: Z-

>

° Watch Video Solution

11. Check the injectivity and surjectivity of the following functions:

f:R — R,given by f(z) = z*

~


https://dl.doubtnut.com/l/_KuntiU1SYWNi
https://dl.doubtnut.com/l/_aP5xvNIrk01s
https://dl.doubtnut.com/l/_J7SlhsNWgonK
https://dl.doubtnut.com/l/_X2zbQKXSjYL1

| o Watch Video Solution

12. Let A and B be two sets. Show that f: A x B — B x A defined by

f(a, b) = (b, a) is a bijection.

o Watch Video Solution

13. Show that the Modulus Function f: R — R, given by f(z) = |z|, is
neither one-one nor onto, where |z|is x, if x is positive or 0 and |z|is z, if x

is negative.

o Watch Video Solution

14. Show that the signup function f: R — R given by

1 if x>0
flz)=X0 if  x = 0 is neither one-one nor onto.
-1 if z <0

o Watch Video Solution



https://dl.doubtnut.com/l/_X2zbQKXSjYL1
https://dl.doubtnut.com/l/_bXTfPdTHuZv1
https://dl.doubtnut.com/l/_u6ANif8llAPG
https://dl.doubtnut.com/l/_OKoXzJW1FDRE

15. Let A= {(1,1, as, a3, Ay, 0,5} and B = {bla b2, b3, b4}, when
a;’'s and b;’s are school going students. Define a relation from a set A

to set Bbyx Ry iff yis a true friend of x.

If R = {(a1, b1), (ag, b1), (as, bs), (a4, ba), (as, b2)}

Is R a bijective function?

° Watch Video Solution

Exercise 1 C Short Answer Type Questions

1If f: R — Rdefined by f(z) = z? — 2z + 3,then find f(f(z)).

° Watch Video Solution

Z

2.1f f(z) = 1

, ¢ #* 1,then show that fof (x) = x.

° Watch Video Solution



https://dl.doubtnut.com/l/_BqiADX4U4tSW
https://dl.doubtnut.com/l/_JXBRaJjcusrt
https://dl.doubtnut.com/l/_3Eyxo0L0HtBa
https://dl.doubtnut.com/l/_WmPWQZ7hzapI

T
3. If f(z)= log<—m), —1l<z <1, then show that

° Watch Video Solution

3r —1
x+1"’

4.1f f(z) = x # — 1,then find fof (x).

° Watch Video Solution

2x + 3
3z —2’

5.If f(z) = T 75 , then find fof (x).

° Watch Video Solution

31:—|—4

6. Consider a function f(z) =

suitable domain such that:

(gof) (x) =x = (fog) (x).

x # 2. Find a function g(x) on a

° Watch Video Solution



https://dl.doubtnut.com/l/_WmPWQZ7hzapI
https://dl.doubtnut.com/l/_HtmPdbqBsNF7
https://dl.doubtnut.com/l/_Oay5j1ltvzAq
https://dl.doubtnut.com/l/_1Ymky43WXRkm

7. Let f, g and h be functions from R to R. Show that

(f + g)oh = foh + goh(fg)oh = (foh)goh

o Watch Video Solution

Exercise 1 C Long Answer Type Questions |

1. Find fog and gof, if :

f(z) = 2% g(z) =z +1

° Watch Video Solution

2. Find fog and gof, if :

f(z) =4z — 1, 9(z) = 2* +2

° Watch Video Solution



https://dl.doubtnut.com/l/_v5o2mzgEIL31
https://dl.doubtnut.com/l/_tRN4DYAXajyy
https://dl.doubtnut.com/l/_GFYGiYBMEtt3

3. Find fog and gof, if :

f(@) = |z + 1, 9(z) = 22 — 1

o Watch Video Solution

4. Describes fog and gof, where :

f(z) = /1 — 22, g(z) = logz

o Watch Video Solution

5.Let f(x) = 22% and g(z) = 3z — 4, z € R.Find the following :

(i) fof (x) (ii) gog (x)

o Watch Video Solution

z—1 1
6.If f(z) = 110" # — 1, .then show that f(f(z)) = — — »prove

thatz # 0.



https://dl.doubtnut.com/l/_SfGXwa2hL7Em
https://dl.doubtnut.com/l/_8OEAmiF0a4KD
https://dl.doubtnut.com/l/_OrAnSV6sZnyn
https://dl.doubtnut.com/l/_fHv2EEpdp9Sl

l & Watch Video Solution J

7.Let f: R — R and g: R — R be two functions defined by f(z) = |z|
and g(x) = [z], where [x] denotes the greatest integer less than or equal

to x. Find (fog) (5.75) and (gof) - ( — +/5).

° Watch Video Solution

8 Let f:R— Rbe the Signum Function defined as
f(z) ={1,z >00,z =0— 1,z <1 and g: R — Rbe the Greatest
Integer Function given by g(z) = [z], where [x] is greatest integer less

than or equal to x. Then does fo

° Watch Video Solution

9.Find gof and fog, if f: R — Rand g: R — Rare given by f(z) = cosz

and g(z) = 3z Show that gof # fog.

° Watch Video Solution



https://dl.doubtnut.com/l/_fHv2EEpdp9Sl
https://dl.doubtnut.com/l/_JpEmOpKndXnj
https://dl.doubtnut.com/l/_jyOXXtJOZwQK
https://dl.doubtnut.com/l/_sx3VUK9WH0bI

10. Consider f:N — N,g:N —- N and h:N — R defined as
f(z) =2z,9(y) = 3y+4 and h(z) =sinz, Vz,y and z in N. Show

that ho(gof) = (hog)of.

° Watch Video Solution

Exercise 1D Short Answer Type Questions

1. Let S = {1, 2, 3}. Determine whether the functions f:S — Sdefined
as below have inverses. Find f !, if it exists.(a) f = {(1, 1), (2, 2), (3, 3)}

(b) f = {(1,2),(2,1), (3, 1) Hc) f=

° Watch Video Solution

2.let S = {a, b, clandT = {1, 2, 3}. Find F ~'of the following functions

F from S to T, if it exists(i )F = {(a,3),(b,2), (c, 1)}ii)


https://dl.doubtnut.com/l/_sx3VUK9WH0bI
https://dl.doubtnut.com/l/_t01NiJnBrNHs
https://dl.doubtnut.com/l/_LyKed7tBTMYw
https://dl.doubtnut.com/l/_c4lL2cUFQa9z

F = {(a7 2)7 (b’ 1)7 (C, 1)}

° Watch Video Solution

3. Are the following functions invertible in their respective domains ? If
so, find the inverse in each case:

(i) f(x) =x +1

r—1

(i) f(z) = —,2 # — L

° Watch Video Solution

%
4. let f:NY be a function defined as f(z) =4z + 3 , where

Y ={ye N:y=4x + 3forsomex € N}.Show that fis invertible and

Jy +4 y+3

7— @ a(y) =4+ ——0) a(y) = —

its inverse is (1) g(y) =

-3
@ g(y) =~

° Watch Video Solution



https://dl.doubtnut.com/l/_c4lL2cUFQa9z
https://dl.doubtnut.com/l/_gk3xieYxIiGu
https://dl.doubtnut.com/l/_Prz3bklnLnTk

5. Consider f: R — Rgiven by f(z) = 4x + 3. Show that f is invertible.

Find the inverse of f.

° Watch Video Solution

6. Consider f: R — R given by the following. Show that 'f'is invertible.
Find the inverse of 'f".

f(z) = 5z + 2

° Watch Video Solution

3z +5

7.(a) If f: R — R defined by f(z) = 5 is an invertible function,
find f 1.

4r — 3 - .
Show that f: R — R defined by f(z) = T € R is invertible

function and find f .

° Watch Video Solution



https://dl.doubtnut.com/l/_B326G3kdCRqW
https://dl.doubtnut.com/l/_yMT2VuI2z0dY
https://dl.doubtnut.com/l/_CVQeNWp3s6Fk
https://dl.doubtnut.com/l/_kOXo0vP3RC4Z

8.1ff:R — R:

f(z) = 3338—1—6

is an invertible function and find f 1.

o Watch Video Solution

Exercise 1D Long Answer Type Questions |

2 2
LIf f(z) = sz +3, x # —, show that fof(z) =z for all z # —.
6z — 4 3 3

What is the inverse of f?

° Watch Video Solution

2
2. Show that the function f in A= |R—{§} defined as

4 3
flz) = 62 i— 1 is one-one and onto. Hence find fﬁl-

° Watch Video Solution



https://dl.doubtnut.com/l/_kOXo0vP3RC4Z
https://dl.doubtnut.com/l/_V9awCpKLrQsV
https://dl.doubtnut.com/l/_cV0R6QcixdtD

3.Showthat f:[ — 1, 1] — R, given by f(z) = ( z
x

the inverse of the function f: [ — 1, 1]

is one- one. Find

° Watch Video Solution

4. Consider f:{1,2,3} — {a,b, c}given by f(1) =a, f(2) = band

f(3) = c.Find f 'and showthat (1) " = .

° Watch Video Solution

5.Consider as f(1) = a, f(2) = b, f(3) = ¢,
g:la, b, c] — {apple,ball, cat}

Defined as f(1) = a, f(2) = b, f(3) = ¢,
g(a) = apple, g(b) = ball, g(c ) = cat

Show that f, g and gof are invertible.

Find f 1, g ! and (gof) ~! and show that :

(gof) " = flog™L.

| O A _L vl . o ~_ 1.0


https://dl.doubtnut.com/l/_Ty3OZjmzbejm
https://dl.doubtnut.com/l/_ubPNerTvOGmP
https://dl.doubtnut.com/l/_Z396q06YA7fE

LT vYvdallll vIiUCO o0IULivn )

3— 2z
6. Prove that function f: R — R, f(z) = - is one-one onto. Also,

find £ L.

° Watch Video Solution

7.Let f: N be a function defined as f(x) = 9z* 4 62 — 5. Show that
_>
f: NS, where S'is the range of f, is invertible. Find the inverse of f and

hence f ~1(43) and £ *(163)-

° Watch Video Solution

B 4r + 3
- 3x+4

4
8. Consider f R — { - %} — R — {5} given by f(z)
Show that f is bijective. Find the inverse of f and hence find f*-1(0) and x

such that f-1(x) = 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_Z396q06YA7fE
https://dl.doubtnut.com/l/_UmOYMqI0SxU3
https://dl.doubtnut.com/l/_1XTiFVBm3lzU
https://dl.doubtnut.com/l/_jWeHVDRkfIck
https://dl.doubtnut.com/l/_X8kpwCnfWmB7

9.If the function f: R — R be defined by f(x) =4z — 3and g: R — R by

g(z) = z3 + 5, then find fog".

° Watch Video Solution

Exercise 1 E Short Answer Type Questions

1. If the binary operation * on the set Z of integers is defined by
a xb = a + b — b5, then write the identity element for the operation ’ x ’

in Z

° Watch Video Solution

2.Check * : R x R — R given by:

axb — a+ 3b% is commutative.

° Watch Video Solution



https://dl.doubtnut.com/l/_X8kpwCnfWmB7
https://dl.doubtnut.com/l/_pYp12DD8nzTX
https://dl.doubtnut.com/l/_HPHPsDeg6pvj
https://dl.doubtnut.com/l/_SD5kUKtIDN8V

3. Let 'x' be an operation defined as z:R x R —+ R Such that
axb=2a+babecR
Check if " % " is a binary operation

If yes, find if it is associative too.

° Watch Video Solution

4. Let *x :NxN— N be an operation defined as
a*xb=a+ab, Va,b € N
Checkif " % " is a binary operation.

If yes, find if it is associative too.

° Watch Video Solution

5. Let P be the set of all subsets of a given set X. Show that
U:P x P — Pgivenby (A, B) - AU Band N : P x P — Pgiven by

(A, B) — A N Bare binary operations on the set P.

° Watch Video Solution



https://dl.doubtnut.com/l/_SD5kUKtIDN8V
https://dl.doubtnut.com/l/_m5KArphzYPKU
https://dl.doubtnut.com/l/_SemfAwsF1cox

6. Determine whether or not each of the definition of ~ * ' given below

’

gives a binary operation. In the event that ’ x ’ is not a binary operation,
given justification for this:

()On Z*,define’ x "byaxb=a —b

(iyon Z*,define ’ x "bya xb = ab

(iii) On R, define " * "bya *x b = ab’

(iv)On Z " ,define " * "bya xb = |a — b]

(v) On Z*(+),define " * "bya * b = a.

° Watch Video Solution

7. Show that the binary operation ’ * ' defined from N x N — N and

given by a * b = 2a + 3bis not commutative.

° Watch Video Solution



https://dl.doubtnut.com/l/_SemfAwsF1cox
https://dl.doubtnut.com/l/_8bSO5NBz80e2
https://dl.doubtnut.com/l/_zJzRnjQWu4tV

8. For each binary operation * defined below, determine whether * is
commutative or associative.(i) OnZ,def € ea - b = a — b(ii)

OnQ, def € ea - b = ab+ 1(iii) OnQ, def € ea - b = %b(iv) 0

° Watch Video Solution

’ ’

9. For each binary operation ' x " defined below, determine whether ' x
is commutative and whether ' x ’ is associative :

(i) On Q,define " * "bya xb =ab— 1

° Watch Video Solution

’

10. For each binary operation ' x ' defined below, determine whether

7

* ' is commutative and whether ' x ' is associative :

ab

(iii) On Q,define " * "bya * b = 1

° Watch Video Solution



https://dl.doubtnut.com/l/_nsKn2gvo8n22
https://dl.doubtnut.com/l/_pjxdK8FDNGoO
https://dl.doubtnut.com/l/_0dIrRqacMWpB
https://dl.doubtnut.com/l/_G6NYp3NrDynf

7

1. For each binary operation ' * ' defined below, determine whether

7

* ' is commutative and whether ' x ' is associative :

(iv) On Q,define " x "bya x b = %b

° Watch Video Solution

7

12. For each binary operation ' * ' defined below, determine whether

7

" x " is commutative and whether ’ % ’ is associative :

(vyOn Z",define’ * "bya *b = ab

° Watch Video Solution

7

13. For each binary operation '« ' defined below, determine whether

7

* ' is commutative and whether ' x ' is associative :

(vijon Z*,define ’ %’ bya*b:ab

° Watch Video Solution



https://dl.doubtnut.com/l/_G6NYp3NrDynf
https://dl.doubtnut.com/l/_NLe03Xo43nlC
https://dl.doubtnut.com/l/_s2FWF6nwvGS6

’

14. For each binary operation ' x ' defined below, determine whether

7

* ' is commutative and whether ' x ' is associative :

a

i)On R — { — 1},define "« ' b b=
(vii) On { — 1},define " x " by a * —

° Watch Video Solution

15. Is - defined on the set {1,2,3,4,5}bya - b = LCMof a and b a

binary operation? Justify your answer.

° Watch Video Solution

16. Let - be the binary operation on N given by a - b = LCMoof a and b.
Find (i) 5- 7,20 - 16(ii) Is - commutative? (iii) Is - associative? (iv) Find

the identity of - in N (v) Which elements of N are invert

° Watch Video Solution



https://dl.doubtnut.com/l/_ZEio7AA4qIQF
https://dl.doubtnut.com/l/_Ou3ZlkOPhglE
https://dl.doubtnut.com/l/_y4rkuMWt8SBr

17. Let * be a binary operation on N defined by a * b = HCF of a and b.

Show that *is both commutative and associative.

° Watch Video Solution

18.1f n(A) = pand n(B) = g, then the number of relations from set A to

° Watch Video Solution

19. (a) Let " % " be a binary operation defined on Q, the set of rational
numbers, as follows :

(axb=a—>, fora,be Q

(i)a b= a® + b fora,b € Q

(iiia*xb=a—+ ab, fora,b e Q

(iviaxb= (a — b)z,fora,b €Q

(Vax*xb= %b,fora,b € Q

(vi)a * b = ab?,fora,b € Q.


https://dl.doubtnut.com/l/_OBz5Xi1nPNBh
https://dl.doubtnut.com/l/_K9UAuUpkFEKT
https://dl.doubtnut.com/l/_6f1SciCwWXGp

Find which of the binary operations are commutative and which are

associative.

° View Text Solution

20.If A = {1, 2, 3}, then the relation R = {(1, 2),(2,3),(1,3)} € A is

A. transitive only
B. reflexive only
C. symmetric only

D. symmetric and transitive only

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_6f1SciCwWXGp
https://dl.doubtnut.com/l/_SxcjjPNp0uxM

21.In the binary operation * : @ X @@ — Q is defined as :

(laxb=a+b—ab,a,beqQ

° Watch Video Solution

22. The binary operation * defined on N by a xb = a + b+ ab for all

a,b e Nis-

° Watch Video Solution

23. Discuss the commutativity and associativity of the binary operation *

on R defined bya - b = abe or alla,b € R.

° Watch Video Solution

x
1— 22

24.Find the domain and range of the real function f(x) =

° Watch Video Solution



https://dl.doubtnut.com/l/_f9xAGPRYLOHA
https://dl.doubtnut.com/l/_EaoMuCO3zFRT
https://dl.doubtnut.com/l/_czVzkv8dWQfs
https://dl.doubtnut.com/l/_75EqjfbVXofk

25.Show that the operation " * " on
Q-{1}definedbya xb=a + b — ab

forall a, b € Q — {1}, satisfies the commutative law.

° Watch Video Solution

Exercise 1 E Long Answer Type Questions |

1. Consider the infimum binary operation A on the set

S =1{1, 2, 3, 4, 5} defined by a A b = Minimum of a and b . Write the

composition table of the operation A .

° Watch Video Solution

2. State whether the following statements are true or false. Justify. (i) For

an arbitrary binary operation . on a set


https://dl.doubtnut.com/l/_75EqjfbVXofk
https://dl.doubtnut.com/l/_3szwEPtyx39h
https://dl.doubtnut.com/l/_nuTRPLXnTjYb
https://dl.doubtnut.com/l/_OLY84i2n2gDT

N, a - a = aVaeN . (i)lf - is a commutative binary

operation on N, then a" ™" "(b" "™*" "c)"

° Watch Video Solution

3.Let ' * ' be a binary operation defined on N x N by:
(a,b) * (¢, d) = (a+ ¢, b+ d).

Find (1, 2) * (2, 3).

° Watch Video Solution

4.Let ' * ' be a binary operation defined on N x N by:
(a,b) * (¢, d) = (a+ ¢, b+ d).

Prove that ' * ' is commutative and associative.

° Watch Video Solution



https://dl.doubtnut.com/l/_OLY84i2n2gDT
https://dl.doubtnut.com/l/_tSRndUKBu7iZ
https://dl.doubtnut.com/l/_vVmZPTu7X2dZ

5.Let ' x " be a binary operation defined on N x N by:

ab

(a*b):T.

Find the identity element for " * ', if it exists.

o Watch Video Solution

6. Let A =Q x @ and let * be a binary operation on A defined by
(a, b) - (¢, d) = (ac, b+ ad) for (a, b), (¢, d) € A . Then, with

respect to *on A. Find the invertible elements of A .

o Watch Video Solution

7.Let A = QQ x @ ,where Q is the set of all rational numbers and ’ * ’ be
the operation on A defined by :

(a,b) x (¢, d) = (ac, b+ ad) for (a,b),(c,d) € A.

Then, find : (i) The identity element of " * " in A

(ii) Invertible elements of A and hence write the inverse of elements (5, 3)

d 14
an E, .


https://dl.doubtnut.com/l/_DCJ2jPr0SYEk
https://dl.doubtnut.com/l/_nT8MOkYbnC3U
https://dl.doubtnut.com/l/_lnCHDBzhwDVr

° Watch Video Solution

8. A binary operation * is defined on the set R of real numbers by
axb={a, if b=0,|a| +0b, if b# 0If atleast one of a and b is O,
then prove that a * b = b * a. Check whether * is commutative. Find the

identity element for * ,if it exists

° Watch Video Solution

Objective Type Questions A Multiple Choice Questions

1. Let R be the relation on the set A = {1, 2, 3, 4} given by
R ={(1, 2), (2, 2), (1, 1), (4, 4), (1, 3), (3, 3), (3, 2)} . Then, R
is reflexive and symmetric but not transitive (b) R is reflexive and
transitive but not symmetric (c) R is symmetric and transitive but not

reflexive (d) R is an equivalence relation

A. R is reflexive and symmetric but not transitive


https://dl.doubtnut.com/l/_lnCHDBzhwDVr
https://dl.doubtnut.com/l/_WYYoysB71ym5
https://dl.doubtnut.com/l/_bnkn5D0cCChE

B. R is reflexive and transitive but not symmetric

C. R is symmetric and transitive but not reflexive

D. R is an equivalence relation

Answer: B

° Watch Video Solution

2. Let R be a vrelation on the set N given by

R ={(a, b):a =b—2, b > 6} Then,

A.(2,4) €R

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_bnkn5D0cCChE
https://dl.doubtnut.com/l/_KSlasEZXRU0v

3. LetA = {1, 2, 3}Then number of relations containing (1, 2)and(1, 3)

which are reflexive and symmetric but not transitive is (A) 1 (B) 2 (C) 3 (D)

4

Al
B.2
C.3

D.4

Answer: A

o Watch Video Solution

4.Let A = {1, 2, 3}. Then number of equivalence relations containing (1,

2)is(A)1(B)2(C)3 (D) 4

Al


https://dl.doubtnut.com/l/_KSlasEZXRU0v
https://dl.doubtnut.com/l/_FF4hc9qTOtZb
https://dl.doubtnut.com/l/_TYWqweqiF3jw

B.2

C.3

D.4

Answer: B

o Watch Video Solution

5.Let f: R — Rbe defined as f(z) = z*. Choose the correct answer. (A) f
is one-one onto (B) f is many-one onto (C) f is one-one but not onto (D) f
is neither one-one nor onto

A.fis one-one onto

B. f is many-one onto

C.fis one-one but not onto

D. fis neither one-one nor onto

Answer: D

[ - 1


https://dl.doubtnut.com/l/_TYWqweqiF3jw
https://dl.doubtnut.com/l/_WTi6wYIk42KW

| @J Watch Video Solution

6.Let f: R — R be defined as f(z) = 3z.Then:

A.fis one-one onto
B. f is many-one onto
C.fis one-one but not onto

D. fis neither one-one nor onto

Answer: A

° Watch Video Solution

7.1f f: R — R be given by f(z) = (3 — m3)1/3,then fof(x) is :


https://dl.doubtnut.com/l/_WTi6wYIk42KW
https://dl.doubtnut.com/l/_BkbqcYg3UgqM
https://dl.doubtnut.com/l/_oaCHAGeXhgH0

D.3 — 23

Answer: C

° Watch Video Solution

)
8 Let f:R — {Z} — R be a function defines f(z) =

5
inverse of fis themap g: Range f - R — {Z} given by

3y

4y

oY

3y
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_oaCHAGeXhgH0
https://dl.doubtnut.com/l/_A8FX5FGUhtOm

9. Consider a binary operation ’ * * on N defined as : a * b = a® + b°.
Then :

A.is ' * ' both associative and commutative?

B.is ' * ' commutative but not associative?

C.is ' * ' associative but not commutative?

D.Is ' * ' neither commutative nor associative?

Answer: B

o Watch Video Solution

10. Number of binary operations on the set {a, b} are (A) 10 (B) 16 (C) 20

(D) 8

A.10

B.16

C.20


https://dl.doubtnut.com/l/_K3e9ewZilnvw
https://dl.doubtnut.com/l/_OaW2hzMNA9WI

D.8

Answer: B

o Watch Video Solution

11. Let R be a relation on the set IV of natural numbers defined by n R m
iff n divides m. Then, R is (a) Reflexive and symmetric (b) Transitive and
symmetric (c) Equivalence (d) Reflexive, transitive but not symmetric

A. Reflexive and symmetric

B. Transitive and symmetric

C. Equivalence

D. Reflexive, transitive but not symmetric

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_OaW2hzMNA9WI
https://dl.doubtnut.com/l/_PWLpuibCdL74
https://dl.doubtnut.com/l/_FBskPw84AUQp

12.Set A has 3 elements and the set B has 4 elements. Then, the number

of injective mappings that can be defined from Ato B is :

A. 144

B.12

C.24

D. 64

Answer: C

o Watch Video Solution

13.Let f: R — R be defined by f(z) = sinz and g: R — R be defined

by g(z) = z?, then fog is :

A z’sinz

B. (sinz)?

C.sinz?


https://dl.doubtnut.com/l/_FBskPw84AUQp
https://dl.doubtnut.com/l/_k5SJxbzUcNAj

sinx

Answer: C

° Watch Video Solution

14. Let f: R — R be defined by f(z) = 2 + 1. Then pre-images of 17

and - 3 respectively, are:

A ¢, {4, — 4}
B.{3, — 3}, ¢
C.{4, — 4}, ¢

D.{4, —4},{2, — 2}

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_k5SJxbzUcNAj
https://dl.doubtnut.com/l/_4UCeC5Xovkue

15.Let f: R — R be defined by:

2z z >3
flz)=<¢ 2> 1<z<3
3x r <1

Then, f( — 1) + f(2) + f(4) is:

A.9
B.14
C.5

D. None of these

Answer: A

o Watch Video Solution

16.1f f(z) = logz and g(z) = €%, then (fog) (x) is:


https://dl.doubtnut.com/l/_F09c1w8VdLPK
https://dl.doubtnut.com/l/_osTY7mk4mA2s

C.log x

D.1

Answer: B

° Watch Video Solution

17.1f f(z) = |z| and g(z) = = — 2, then gof is equal to:

° Watch Video Solution

18. Consider the set Q with binary operation ' x ’ as:
ab . . .
axb= R Then, the identity element is:
1
A —
4
B.1
C.4

D.16


https://dl.doubtnut.com/l/_osTY7mk4mA2s
https://dl.doubtnut.com/l/_4JWrtHmfYzvf
https://dl.doubtnut.com/l/_8fl7qNid6MLp

Answer: C

° Watch Video Solution

19.1f f: R — R be given by f(z) = (3 — a:3)1/3,then f~Yz) equals:

A.;z:3
B.a:l/3
c.3-—z°

D. (3 — 2%)"/°

Answer: D

° Watch Video Solution

20.The number of one-one functions from a set containing 2 elements to

a set containing 3 elements is:



https://dl.doubtnut.com/l/_8fl7qNid6MLp
https://dl.doubtnut.com/l/_GHC2bhreyFQU
https://dl.doubtnut.com/l/_LybS0V69s6Eb

A2

B.3

C.6

D.4

Answer: C

o Watch Video Solution

2. Let R be a relation on the set N given by
R ={(a, b):a=b—2, b> 6} Then, (2, 4) € R (b) (3, 8) € R (¢

(6, 8) € R(d)(8, 7) € R

D.(8,7) € R


https://dl.doubtnut.com/l/_LybS0V69s6Eb
https://dl.doubtnut.com/l/_knbBqFEdhvI1

Answer: C

° Watch Video Solution

22.Let f: R — R be defined as f(z) = 2.

A.fis one-one onto
B. f is many-one onto
C.f is one-one but not onto

D. fis neither one-one nor onto

Answer: A

° Watch Video Solution

23.1f f(z) = log(1 + z) and g(z) = €, then the value of (gof) (x) is :

A. el +x


https://dl.doubtnut.com/l/_knbBqFEdhvI1
https://dl.doubtnut.com/l/_TevQ8lx769Xi
https://dl.doubtnut.com/l/_GOALTRR2eiu6

B.1+ =z

C.logzx

D. None of these

Answer: B

° Watch Video Solution

24.Let A = {(a, b)}Va, b € N.Then the relation R is :

A. Reflexive
B. Symmetric
C. Transitive

D. None of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_GOALTRR2eiu6
https://dl.doubtnut.com/l/_UfN9Wo6xpDLJ
https://dl.doubtnut.com/l/_Aj9ptHjpOt77

25.The domain of the function f(z) = s

|z|
A.R — {0}
B.R
C.z

D.W

Answer: A

° Watch Video Solution

26. If a binary operation is defined by a * b = a®, then 3 2 is equal to :

A4
B.2
C.9

D.8


https://dl.doubtnut.com/l/_Aj9ptHjpOt77
https://dl.doubtnut.com/l/_xCLFSpBPutCR

Answer: C

° Watch Video Solution

27.Let f: R — Rbe defined as f(z) = z*. Then:

A.fis one-one onto
B. f is many-one onto
C.f is one-one but not onto

D. fis neither one-one nor onto

Answer: D

° Watch Video Solution

28. Consider the set A = {1, 2, 3, 4}. Which of the following relations R

form a reflexive relation?



https://dl.doubtnut.com/l/_xCLFSpBPutCR
https://dl.doubtnut.com/l/_Kqm0fwFRqQTR
https://dl.doubtnut.com/l/_CPIJTggdnpIm

A. R ={(1,),(1,2),(2,2),(3,4)}

B. R ={(1,1),(2,2),(2,3),(3,3),(3,4)}

C. R ={(1,1),(2,2),(2,3),(3,3),(3,4),(4,4)}

D. R ={(11,(21),(2,3),(3,3),(3,4),(4,4)}

Answer: C

o Watch Video Solution

29. Let
A =1{1,2,3} and LetR = {(1,1), (2, 2), (3, 3), (1, 3), (3,2), (1,2)}
then R is

A. Reflexive and symmetric but not transitive

B. Reflexive and transitive but not symmetric

C. Symmetric and transitive but not reflexive

D. An equivalence relation.


https://dl.doubtnut.com/l/_CPIJTggdnpIm
https://dl.doubtnut.com/l/_2HswhcszF0OV

Answer: B

° Watch Video Solution

30. Let R be a relation defined on A = {1, 2, 3} by:
R ={(1,3),(3,1),(2,2)}.Ris:

A. Reflexive

B. Symmetric

C. Transitive

D. Reflexive but not Transitive

Answer: B

° Watch Video Solution

Objective Type Questions B Fill In The Blanks


https://dl.doubtnut.com/l/_2HswhcszF0OV
https://dl.doubtnut.com/l/_emW6GDdk8IJJ

1.If f be greatest integer function defined asf(x)=[x] and g be the mdoulus

5
function defined as g(x)=|x|, then the value of g of < — Z) is

° Watch Video Solution

2.1f A = {0, 1, 3}, then the number of relations on A is

° Watch Video Solution

3.If f: R — Ris defined by f(z) = 3z + 4, then f(f(z)) is

° Watch Video Solution

4.1f f(z) = €® and g(x) = logz, then gof is

° Watch Video Solution



https://dl.doubtnut.com/l/_PSu7gElDR99a
https://dl.doubtnut.com/l/_naZxU4gfHdtM
https://dl.doubtnut.com/l/_1qqkcDOoT3by
https://dl.doubtnut.com/l/_XGZ81fNLVAsq

3z —1
z+1

5.If f(z) = , T F , then fof (x) is

o Watch Video Solution

Objective Type Questions C True False Questions

1. Given A = {1, 2, 3}, then the relation R = {(1,1),(2,2),(3,3)} is

reflexive.

° Watch Video Solution

2.Given aset A={a, b, ¢, d}, then the relation:

R = {(a, a), (b,b), (¢, c), (d, d)} is reflexive?.

° Watch Video Solution

3. A bijection function is both one-one and onto?.



https://dl.doubtnut.com/l/_TsY98vyQVqWP
https://dl.doubtnut.com/l/_MSpULsZRHR48
https://dl.doubtnut.com/l/_9ntTFq6iCFcV
https://dl.doubtnut.com/l/_8RWoksK7N1a4

| ° Watch Video Solution

4. f: R — R given by f (x) = 2x is one-one function.

° Watch Video Solution

5.If f(z) = 10g< m), — 1<z < lthen f( —z) = f(=).

1+

° Watch Video Solution

Objective Type Questions D Very Short Answer Types Questions

1. Let A ={1,2,3,4}. Let R be the equivalence relation on A x A

defined by (a, b)R(c, d) iff a +d = b + c. Find {(1, 3) }.

° Watch Video Solution



https://dl.doubtnut.com/l/_8RWoksK7N1a4
https://dl.doubtnut.com/l/_FZfmpWjLoILX
https://dl.doubtnut.com/l/_LRlmCO6b2RB3
https://dl.doubtnut.com/l/_qVJawD5jXVd7

2IfR={(1, —1),(2, —2),(3, —1)}is arelation, then find the range

of R.

o Watch Video Solution

3.If R = {(x, y): ¢ + 2y = 10} is a relation in N, write the range of R.

o Watch Video Solution

4. Give an example of a relation which is reflexive and symmetric but not

transitive.

o Watch Video Solution

5. Give an example of a relation which is transitive but neither reflexive

nor symmetric.

o Watch Video Solution



https://dl.doubtnut.com/l/_MFwwo6HPgTAk
https://dl.doubtnut.com/l/_I9r6OLUTc3ry
https://dl.doubtnut.com/l/_1RE69sk7rrJj
https://dl.doubtnut.com/l/_ABMXafyrU1XD

6. Let R be the relation "greater than" from A = {1,4,5} to

B ={1,2,4,5,6, 7}. Write down the elements corresponding to R.

° Watch Video Solution

7.Which one of the following graphs represents the function of x? why?

Y

4

X 0

h

N

T

Y

(a)

Yh

>

Yy
()

MTVN

|

° Watch Video Solution

8.Show that f(z) = 3z + 5 for all £nQ), is one-one.

° Watch Video Solution



https://dl.doubtnut.com/l/_ABMXafyrU1XD
https://dl.doubtnut.com/l/_Y7MZTbxCqxMY
https://dl.doubtnut.com/l/_bhwYfsn9epp4
https://dl.doubtnut.com/l/_9kj8pouJQElm

9. Show that the function f: N — N, given by f(x) = 2z , is one-one

but not onto.

° Watch Video Solution

10. If f is a function from R — R such that f(z) = z>Vz € R, then

show that 'f' is not one-one.

° Watch Video Solution

M Let A={1,2,3}, B={4,5,6, T}and let f = {(1,4),(2,5),(3,6)}

be a function from A to B. Show that f is one-one.

° Watch Video Solution

12. The function P is defined as:

"To each person on the earth is assigned a date of birth". Is this function


https://dl.doubtnut.com/l/_UkCsL6JTcggy
https://dl.doubtnut.com/l/_asMjNYYNm31s
https://dl.doubtnut.com/l/_q2xdoJ05Nfzf
https://dl.doubtnut.com/l/_u1SdY3uahMJX

one-one? Give reason.

° Watch Video Solution

13. Write the function whose graph is shown below:

Y A
{-2,4) 41
3+
2t (2,2)
(-1, 1) T (1,13
+ ——+— ——
X’ -4 -3 =2 _]: ul | 23 A X
-4
3T
1L Y

° Watch Video Solution

14. Consider functions f and g such that composite gof is defined and is

one-one.Are f and g both necessarily one-one.

° Watch Video Solution



https://dl.doubtnut.com/l/_u1SdY3uahMJX
https://dl.doubtnut.com/l/_DJnG6LpU7hhV
https://dl.doubtnut.com/l/_0O9hYrAOngRx

15. Are f and g both necessarily onto, if gofis onto?

o Watch Video Solution

16. Give examples of two functions f: N — Z andg:

that o f is injective but

flz) = =« andg(z) =

is not

=)

injective.

(Hint:

Z — Z such

Consider

o Watch Video Solution

17. Give examples of function:

f:N— Nand g:N - N

such that gof is onto but f is not onto.

o Watch Video Solution



https://dl.doubtnut.com/l/_0O9hYrAOngRx
https://dl.doubtnut.com/l/_M8MM22QE5ul9
https://dl.doubtnut.com/l/_eSKW62DgKoLG
https://dl.doubtnut.com/l/_Pe6FuYFkf5bS

18.Find fog, if f: R — R and g: R — R are given by:

f(z) = cosz and g(z) = z2.

o Watch Video Solution

19. If f (x) = sin x, g(x) = z%,ifz € R,then find [(fog)(x)].

o Watch Video Solution

20.If f: R — R is defined by f(z) = 3z + 1,find f(f(x)).

o Watch Video Solution

21.Let ' * ' be a binary operation on N given by:
a*xb= LCM(a,b)foralla,b e N.

Find 6 * 7

o Watch Video Solution



https://dl.doubtnut.com/l/_rnG6aixTyWNq
https://dl.doubtnut.com/l/_9RauSDtav4O2
https://dl.doubtnut.com/l/_q33U3WVuwK1J
https://dl.doubtnut.com/l/_QkjH3J3YkPKG

22.let ' * ' be a binary operation on N given by:
a*xb= LCM(a,b)foralla,b e N.

Find 20 * 16

° Watch Video Solution

23.The binary operation * : R X R — R is defined as:
axb=2a+b.

Find (2 % 3) = 5.

° Watch Video Solution

24. Show that +:R x R — Rand X : R x R — Rare commutative
binary operations, but :R x R -+ Rand + :R. X R. — R.are not

commutative.

° Watch Video Solution



https://dl.doubtnut.com/l/_QkjH3J3YkPKG
https://dl.doubtnut.com/l/_IEjmZU4BGDaN
https://dl.doubtnut.com/l/_lid7GJpXvOY0
https://dl.doubtnut.com/l/_cL7NOVT1Ifx2

25. Show that +:R x R —+ Rand X : R x R — Rare commutative
binary operations, but :R x R -+ Rand + :R. x R. — R.are not

commutative.

° Watch Video Solution

26. Show that addition and multiplication are associative binary
operation on R. But subtraction is not associative on R. Division is not

associative on R*

° Watch Video Solution

27.Show that subtraction and division are not binary operations on N.

° Watch Video Solution



https://dl.doubtnut.com/l/_Qef4T9taS1kH
https://dl.doubtnut.com/l/_OO8FGCoku5xk
https://dl.doubtnut.com/l/_kDuFLr7TEv0G

28.Show that @ is not the inverse of a € N for the addition operation
1. . T ,

+ on N and — is not the inverse of a € N for multiplication operation
a

x onN,fora # 1.

° Watch Video Solution

29.Show that @ is not the inverse of a € N for the addition operation
1. . T ,

+ on N and — is not the inverse of a € N for multiplication operation
a

x onN,fora # 1.

° Watch Video Solution

Ncert File Question From Ncert Book Exercise 11

1. Determine whether each of the following relations are reflexive,
symmetric and transitive:(i) Relation R in the set A = {1, 2, 3, ..., 13, 14}

defined as R = {(z, y) : 3xy = 0}(ii) Relation R in the set N o

. l


https://dl.doubtnut.com/l/_v2qtyae0qjzi
https://dl.doubtnut.com/l/_lAkY9zJMfqTQ
https://dl.doubtnut.com/l/_dgyMV79P1CUX

| ¥ Vvvatch video sSolution J

2. Show that the relation R in the set R of real numbers, defined as

R = {(a, b):a < b2}is neither reflexive nor symmetric nor transitive.

° Watch Video Solution

3. Check whether the relation R defined in the set {1,2, 3, 4,5, 6}as

R = {(a, b):b = a + 1}is reflexive, symmetric or transitive.

° Watch Video Solution

4. Show that the relation R in R defined as R = {(a, b):a < b}, is

reflexive and transitive but not symmetric.

° Watch Video Solution



https://dl.doubtnut.com/l/_dgyMV79P1CUX
https://dl.doubtnut.com/l/_Z3d3PiLx8iWI
https://dl.doubtnut.com/l/_U7d9miSMeVtB
https://dl.doubtnut.com/l/_mDXnMSayfqAm

5. Check whether the relation R in R defined by R = {(a,b):a < b3}is

reflexive, symmetric or transitive.

° Watch Video Solution

6. Show that the relation R in the set {1,2,3}given by

R = {(1, 2), (2, 1) }is symmetric but neither reflexive nor transitive.

° Watch Video Solution

7. Show that the relation R in the set A of all the books in a library of a
college, given by R = {(x, y) : x and y have same number of pages} is an

equivalence relation.

° Watch Video Solution



https://dl.doubtnut.com/l/_jpJeYjAmW8x4
https://dl.doubtnut.com/l/_8mFCMP3kJYJd
https://dl.doubtnut.com/l/_SUw0kGYLQyLs

8. Show that the relation R on the set A = {1, 2, 3, 4, 5}, given by
R = {(a, b):|a — b| is even }, 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}.

o Watch Video Solution

9. Show that the relation R on theset A = {z € Z;0 < z < 12}, given
by R = {(a, b):a = b}, is an equivalence relation. Find the set of all

elements related to 1.

o Watch Video Solution

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) Symm


https://dl.doubtnut.com/l/_eawKJPhd4hT5
https://dl.doubtnut.com/l/_aFtZ50FCsife
https://dl.doubtnut.com/l/_TDOj3xpvh459

o Watch Video Solution

11. Show that the relation R on 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 ) 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.

o Watch Video Solution

12. Show that the relation R defined on the set A of all triangles in a
plane as R = {(T1, T3):T; is similar to T3) is an equivalence relation.
Consider three right angle triangle T with sides 3, 4, 5; T, with sides
5, 12, 13 and T3 with sides 6, 8, 10. Which triangles among 1%, T5 and T3

are related?

o Watch Video Solution



https://dl.doubtnut.com/l/_TDOj3xpvh459
https://dl.doubtnut.com/l/_g1DN40zk8b4Z
https://dl.doubtnut.com/l/_Y8LFZJ7Sx4FV
https://dl.doubtnut.com/l/_QWfMsO5aGoXF

13. Show that the relation R defined on the set A of a polygons as R =
{P;, P,: Pland 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 ?

o Watch Video Solution

14. Let L be the set of all lines in XY -plane and R be the relation in L
defined as R = {(Ly, Ly): L, is parallel to Ly} . Show that R is an
equivalence relation. Find the set of all lines related to the line

y=2x+4.

o Watch Video Solution

15. Let R be the relation on the set A = {1, 2, 3, 4} given by
R ={(1, 2), (2, 2), (1, 1), (4, 4), (1, 3), (3, 3), (3, 2)} . Then, R
is reflexive and symmetric but not transitive (b) R is reflexive and
transitive but not symmetric (c) R is symmetric and transitive but not

reflexive (d) R is an equivalence relation


https://dl.doubtnut.com/l/_QWfMsO5aGoXF
https://dl.doubtnut.com/l/_jmUOhzeUv7aF
https://dl.doubtnut.com/l/_Erqv0i1YB8n9

A. R is reflexive and symmetric but not transitive

B. R is reflexive and transitive but not symmetric

C. R is symmetric and transitive but not reflexive

D. R is an equivalence relation

Answer: B

o Watch Video Solution

16. Let R be the relation in the set N given by R = {(a, b):a = b2, b > 6}
. Choose the correct answer.(A) (2,4) € R(B) (3,8) € R (C) (6,8) € R

(D) (8, R

D.(8,7) € R


https://dl.doubtnut.com/l/_Erqv0i1YB8n9
https://dl.doubtnut.com/l/_cZifhKYAvWdD

Answer: C

° Watch Video Solution

Ncert File Question From Ncert Book Exercise 12

1
1. Show that the function f: Ry — Ry, defined as f(z) = o , is one-one

onto, where R is the set of all non-zero real numbers. Is the result true,

if the domain Ry is replaced by N with co-domain being same as R ?

° Watch Video Solution

2. Check the injectivity and surjectivity of the following functions:(i)
f:N — Ngiven by f(z) = z2(ii) f:Z — Zgiven by f(z) = z(iii)
f: R — Rgiven by f(z) = z*(iv) f: N — Ngiven by f(z) = z(v) f: Z-

>

° Watch Video Solution



https://dl.doubtnut.com/l/_cZifhKYAvWdD
https://dl.doubtnut.com/l/_aQ3UVZFe33VE
https://dl.doubtnut.com/l/_q80FlOwNAlqS

3. Prove that the Greatest Integer Function f:R — R, given by
f(x) = [z], is neither one-one nor onto, where [x] denotes the greatest

integer less than or equal to x.

° Watch Video Solution

4. Show that the Modulus Function f: R — R, given by f(x) = ||, is
neither one-one nor onto, where |z|is x, if x is positive or 0 and |z|is z, if x

is negative.

° Watch Video Solution

5. Show that the Signum Function f:R — R, given by
f(z) =41, if >00, if £ =0-—1, if z < Ois neither one-one

nor onto.

° Watch Video Solution



https://dl.doubtnut.com/l/_WbnjCbseO3Ep
https://dl.doubtnut.com/l/_8Oxh6MFEsKoT
https://dl.doubtnut.com/l/_cWDLd7bCFE08
https://dl.doubtnut.com/l/_8Po50mTTJzp7

6.Let A = {1,2,3}, B={4,5,6,7}and let f = {(1,4), (2, 5), (3, 6) }be

a function from A to B. Show that f is one-one.

° Watch Video Solution

7.Show that the function f: R — R: f(x) = 3 — 4z is one-one onto and

hence bijective.

° Watch Video Solution

8. Let A and B be two sets. Show that f: A x B — B x A defined by

f(a, b) = (b, a) is a bijection.

° Watch Video Solution

9. Let f ‘:N—- N be defined by

sy = {

whether the function f is bijective. Justify your answer.

n+1

n . .
, if nisoddi, if niseven for all n € N . State


https://dl.doubtnut.com/l/_8Po50mTTJzp7
https://dl.doubtnut.com/l/_HTqQKEzlRlEN
https://dl.doubtnut.com/l/_cal941K9Snka
https://dl.doubtnut.com/l/_6biNniLHMHJS

° Watch Video Solution

10.Let A = R — {3}and B = R — {1}. Consider the function f: A — B

— 2
defined by (z) = <z—3) Is f one-one and onto? Justify your answer.

° Watch Video Solution

1l.Let f: R — Rbe defined as f(z) = z*. Choose the correct answer. (A)
fis one-one onto (B) f is many-one onto (C) f is one-one but not onto (D) f
is neither one-one nor onto

A.fis one-one onto

B. f is many-one onto

C.fis one-one but not onto

D. fis neither one-one nor onto

Answer: D

| o WMl L\ dan C Al iklmn



https://dl.doubtnut.com/l/_6biNniLHMHJS
https://dl.doubtnut.com/l/_6MGBDVUXDN3O
https://dl.doubtnut.com/l/_mFxP4LeC5Gwu
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12.Let f: R — Rbe defined as f(z) = 3z. Choose the correct answer.(A)
f is one-one onto (B) f is many-one onto(C) f is one-one but not onto (D) f
is neither one-one nor onto.

A. fis one-one onto

B. f is many-one onto

C.fis one-one but not onto

D. fis neither one-one nor onto

Answer: A

° Watch Video Solution

Ncert File Question From Ncert Book Exercise 13



https://dl.doubtnut.com/l/_mFxP4LeC5Gwu
https://dl.doubtnut.com/l/_CTfAgywmTSac

1 Let f:{1, 3,4} — {1, 2, 5} and g: {1, 2, 5} — {1, 3} be given by

F=1{(1,2), (3 5), (4 1)} and g ={(1, 3), (2, 3), (5, 1)} . Write

down gof

° Watch Video Solution

2. Let f, g and h be functions from R to R . Show that

(f + g)oh = foh + goh

° Watch Video Solution

3.Find gof and fog, if f(z) = |z| and g(z) = |5z — 2|

° Watch Video Solution

4.Find gof and fog, if :

f(z) = 82% and g(z) = 5.

| e |


https://dl.doubtnut.com/l/_npcKLeTllFWC
https://dl.doubtnut.com/l/_ZLFSXAPWFTlu
https://dl.doubtnut.com/l/_2es8xFaWTXfN
https://dl.doubtnut.com/l/_85u0mUf4eMXR

I & Watch Video Solution

4z + 3
:—,m
6z — 4

What is the inverse of f?

5. 1f f(z) # g, show that fof(z) = x for all z # g

° Watch Video Solution

6. State with reason whether following functions have inverse (i)
9:{5,6, 7,8} — {1,2, 3, 4}withg = {(5,4), (6, 3), (7, 4), (8, 2) }iii) *h :

{23,4,5}->{79

° Watch Video Solution

7.Show that f: [ — 1, 1] — R, given by f(x) = is one- one . Find

the inverse of the function f: | — 1, 1]

° Watch Video Solution



https://dl.doubtnut.com/l/_85u0mUf4eMXR
https://dl.doubtnut.com/l/_iIRsU7GZpCGL
https://dl.doubtnut.com/l/_6pWQ5ap1gmTL
https://dl.doubtnut.com/l/_dj99KUKj9ofK

8. Consider f: R — Rgiven by f(z) = 4x + 3. Show that f is invertible.

Find the inverse of f.

° Watch Video Solution

i 2
9. Consider f:R. 4, co given by f(z) =x°+ 4. Show that f is

invertible with the inverse (f_l) of f given by f~ ! (y) = Vy—4,

where R | is the set of all non-negative real numbers.

° Watch Video Solution

10. Consider f: R, — [ — 5, 00) given by f(z) = 9z% + 6z — 5.

JIFE-1

Show that fis invertible with f ~*(y) = 3

° Watch Video Solution



https://dl.doubtnut.com/l/_sFVbb8QEMlh4
https://dl.doubtnut.com/l/_WrfPUVOCrRLW
https://dl.doubtnut.com/l/_m5L9BUN3zS9U

1. Let f: X — Ybe an invertible function. Show that f has unique

inverse. (Hint: suppose g;( and g),are two inverses of f. Then for all

y €Y, fog1(y) = Iy(y) = fogs(y)Use one oneness of f).

° Watch Video Solution

12. Consider f:{1,2,3} — {a,b, c}given by f(1) =a, f(2) = band

£(3) = c.Find f 'and show that (f ') o

° Watch Video Solution

13. Let f be an invertible function. Show that the inverse of f ~!is f

° Watch Video Solution

14.If f: R — Rbe given by f(z) = (3 — $3)1/3, then fof(z)is(a) ig (b)
x

2’ (c)x(d) (3 — z*)


https://dl.doubtnut.com/l/_SKknyf9E4iyw
https://dl.doubtnut.com/l/_RZ0YdzhE7mwz
https://dl.doubtnut.com/l/_H0SSPm5jFEc7
https://dl.doubtnut.com/l/_NgXBu7w8Zd0K

Answer: C

o Watch Video Solution

4

5
15. Let f: R — {—} — R be a function defines f(z) =

inverse of fisthemap g: Range f - R — {
3y
A. =
9(y) = 5— ™
4y
B. =
9(y) = = 3
4y
C. =
9(y) = 35— ™
3y
D. =
9y) = = 3

Answer: B

4

5 } )
given by



https://dl.doubtnut.com/l/_NgXBu7w8Zd0K
https://dl.doubtnut.com/l/_5oGk2S38lo2I

° Watch Video Solution

Ncert File Question From Ncert Book Exercise 14

1. Determine whether or not each of the definition of given below gives a

binary operation. In the event that * is not a binary operation, give

justification for this. (i) OnZ ™, def € e - bya - b = a — b(ii) 'O n Z+,

° Watch Video Solution

2. For each binary operation * defined below, determine whether * is
commutative or associative.(i) OnZ,def € ea - b = a — b(ii)

OnQ, def € ea - b = ab+ 1(iii) OnQ, def € ea - b = %b(iv) 0

° Watch Video Solution



https://dl.doubtnut.com/l/_5oGk2S38lo2I
https://dl.doubtnut.com/l/_10Gd3Hkx6Qu9
https://dl.doubtnut.com/l/_G3V3uTYAsnjg

3. Consider the binary operation* on the set {1, 2, 3, 4, 5} defined by a *

b=min. {a, b}. Write the operation table of the operation *

° Watch Video Solution

4. Consider a binary operation * on the set {1, 2, 3, 4, 5} given by the
following multiplication table (FIGURE) Compute (2*3) *4 and 2* (3*4) Is *

commutative? (iii) Compute (2*3)*(4*5)

° Watch Video Solution

5. Let - 'be the binary operation on the set {1, 2, 3, 4, 5}defined by
a-'b= HCFof aand b. Is the operation - 'same as the operation -

defined in Exercise 4 above? Justify your answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_Cgsz9U11pPIX
https://dl.doubtnut.com/l/_Pi5SwZZixwIK
https://dl.doubtnut.com/l/_iTxG8Bfwb6uV

6. Let * be the binary operation on N given by

a-b=LCMofa and b,aVa,bN. Find5*7.

° Watch Video Solution

7.1s - defined on the set {1, 2, 3,4, 5}bya - b = LCMofaandb a binary

operation? Justify your answer.

° Watch Video Solution

8. Let * be a binary operation on N defined by a x b = HCF of a and b.

Show that * is both commutative and associative.

° Watch Video Solution

9. Let - be a binary operation on the set Q of rational numbers as

follows: )a - b = a — b(i)a - b =a®+ b (i)


https://dl.doubtnut.com/l/_XyMIPatVKZQN
https://dl.doubtnut.com/l/_SynyNWlP2Ncj
https://dl.doubtnut.com/l/_gdW790bsCCMt
https://dl.doubtnut.com/l/_YIPDFFQK4GKI

a - b = a + ab (v a - b :(a,—b)2 (v)

a-b:aTb(vi)a . b = ab®.Findwh

° Watch Video Solution

10. Let f(z) = z%andg(z) =2z +1 be two real functions. Find

(f + 9)(@), (F-9)(2), (f9) (@), (g) ()

o Watch Video Solution

1.Let A=R R and * be the binary operation on A defined by (a, b) * (¢, d) =
(@ + ¢, b + d). Show that * is commutative and associative. Find the

identity element for *on A.

o Watch Video Solution

12. State whether the following statements are true or false. Justify. (i) For

an arbitrary binary operation . on a set


https://dl.doubtnut.com/l/_YIPDFFQK4GKI
https://dl.doubtnut.com/l/_yRpsRI5rjxEL
https://dl.doubtnut.com/l/_mwyDz0PmDYhw
https://dl.doubtnut.com/l/_Z2yqpVwlDzgE

N, a - a

aVa € N . (i) If - is a commutative binary

operation on N, then a" ™" "(b" "™*" "c)"

° Watch Video Solution

13. Consider a binary operation - on N defined as
a - b =a®>+b . Choose the correct answer. (A) Is - both
associative and commutative? (B) Is - commutative but not associative?
(C) Is - associative but not commutative? (D) Is

A.ls * both associative and commutative ?

B.Is * commutative but not associative ?

C.Is * associative but not commutative ?

D.lIs neither commutative nor associative ?

*

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Z2yqpVwlDzgE
https://dl.doubtnut.com/l/_THn29lEQ5fsg

Misellaneous Exercise On Chapter 1

1. Let f:R — Rbe defined as f(z) = 10z + 7. Find the function

g: R — Rsuch thatgof = fog = 1p

° Watch Video Solution

2.let f: W — Whbe defined as f(n) = n — 1,ifisodd and f(n) =n + 1
, if n is even. Show that f is invertible. Find the inverse of f. Here, W is the

set of all whole numbers.

° Watch Video Solution

3.If f: R — Ris defined by f(z) = 2® — 3z + 2,find f(f(z)).

° Watch Video Solution



https://dl.doubtnut.com/l/_B51fxsmS9R2G
https://dl.doubtnut.com/l/_St67wiPQuyW7
https://dl.doubtnut.com/l/_ass1wqGcPvlz

4. Show that function f:R — {z € R: —1 < z < 1}defined by

x
1+ ||

fz) =

,x € Ris one one and onto function

° Watch Video Solution

5.Show that the function f: R — Rgiven by f(z) = z’is injective.

° Watch Video Solution

6. Give examples of two functions f: N — Z andg: Z — Z such

that o f is injective but is not injective. (Hint: Consider

flw) = = andg(z) = |z])

° Watch Video Solution

7. Given examples of two functions f: N — N andg: N — N

such that of is onto but f is not onto. (Hint: Consider


https://dl.doubtnut.com/l/_aSfwd50MT2a9
https://dl.doubtnut.com/l/_TpzGLx30PrAu
https://dl.doubtnut.com/l/_Wljf0HN9iN37
https://dl.doubtnut.com/l/_BU76kDL79HIr

flz) = =z andg(z) = |z|).

° Watch Video Solution

8. Given a non-empty set X , consider P (X) which is the set of all
subjects of X . Define a relation in P (X)) as follows: For subjects A, B in

P (X), ARBIif A C B.lIs R an equivalence relation on P (X) ? Justify

your answer.

° Watch Video Solution

9. Given a non-empty set X, consider the binary operation
:P(X) x P(X) — P(X)given by A-B=ANBVYA,Bec P(X)is
the power set of X. Show that X is the identity element for this operation

and X is the only invertible element i

° Watch Video Solution



https://dl.doubtnut.com/l/_BU76kDL79HIr
https://dl.doubtnut.com/l/_ypO5nQEv5az6
https://dl.doubtnut.com/l/_J8uy7R7bC2Y1

10. Find the number of all onto functions from the set

A={1, 2, 3, , n}toitself.

° Watch Video Solution

M. Let S={a,b clandT = {1,2,3}. Find F 'of the following
functions F from S to T, if it exists(i )F = {(a, 3), (b, 2), (¢, 1) }ii)

F = {(a7 2)’ (ba 1)7 (C, 1)}

° Watch Video Solution

12. Consider the binary operations -: RXR — R and
o: R x R—R defined as a - bla — b and
a o b = a,Va, b€ R.Show that *is commutative but not

associative, o is associative but not commutative. Further, show that ‘AAa

° Watch Video Solution



https://dl.doubtnut.com/l/_JdXAIShYEcOe
https://dl.doubtnut.com/l/_Yq8EsOno3L5r
https://dl.doubtnut.com/l/_JFr4P3gP8jNb
https://dl.doubtnut.com/l/_OqthoZdXE6cw

13. Given a non -empty set X,let - : P(X) x P(X)— P(X) be
defned as A * B = (A B) U (B A, V A B € PX)
A - B = (A - Bu(B - A),YA BePX).

Show that the empty set ¢ is the identity for the

o Watch Video Solution

14. Define a binary operation *on the set {0, 1, 2, 3, 4, 5}as
a-b={a+b if a+b<6a+b—6, if a+b> 6 Show that zero
is the identity for this operation and each element a # 0 of the set is

invertible with 6 a being t

o Watch Video Solution

15. Let A = {-1, 0 1, 2} ,
B = {-4 -2, 0, 2} and f,g: A — B be

functions defined by flz) =2 —z,zc A and


https://dl.doubtnut.com/l/_OqthoZdXE6cw
https://dl.doubtnut.com/l/_WMpDKa24PJ5q
https://dl.doubtnut.com/l/_mZAUc1KjzBtq

g(z) =2

1
T — (§>‘ — 1,2 € A . Are fand g equal? Justify your answer.

(Hint: One may note that two functio

° Watch Video Solution

16. Let A={1,2,3}. Then the number of relations containing (1,2) and (1,3)

which are reflexive and symmetric but not transitive is

Al
B.2
C.3

D.4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_mZAUc1KjzBtq
https://dl.doubtnut.com/l/_IPHOTuXGCMp8

17.Let A = {1, 2, 3}. Then number of equivalence relations containing (1,
2)is (A)1(B)2(C)3(D) 4

Al

B.2

C.3

D.4

Answer: B

o Watch Video Solution

18. Let f:R — Rbe the Signum Function defined as
f(z) ={1,z >00,z =0— 1,z <1 and g:R — Rbe the Greatest

Integer Function given by g(z) = [z], where [x] is greatest integer less

than or equal to x. Then does fo

o Watch Video Solution



https://dl.doubtnut.com/l/_IsO0AJRXjop0
https://dl.doubtnut.com/l/_VcUFXAntYXYo

19. T {a,b} & fg3nems Aftpansh H e &

A.10
B.16
C.20

D.8

Answer: B

o Watch Video Solution

1.Let A = {(0, 1, 2, 3} and define a relation R on A as follows:

R ={(0,0), (0,1), (0,3), (1,0), (1, 1), (2,2), (3, 0), (3, 3)},

reflexive? Symmetive? Transitive?

° Watch Video Solution



https://dl.doubtnut.com/l/_XnA9dszzBGfG
https://dl.doubtnut.com/l/_COQUEBdxB12r

2. let A={1,2,3,;9} and R be the relation in AzA defined by
(a,b)R(c,d) ifa+d =0b+ cfor (a,b),(c,d) in AzA. Prove that R is

an equivalence relation. Also obtain the equivalence class [(2,5)].

° Watch Video Solution

3.0f f = {(5,2), (6,3)}, g = {(2,5), (3,6)}, write fo g.

° Watch Video Solution

4.let f: R — Rbe defined by f(z) = z? + 1.

Find the pre-image of (i) 17 (ii) - 3.

° Watch Video Solution

5. Let the function f: R — R be defined by f(z) = cosz, Va € R.

Show that f is neither one-one nor onto.

| e |


https://dl.doubtnut.com/l/_CaU89NkdrWsD
https://dl.doubtnut.com/l/_pC4GO0H8ST82
https://dl.doubtnut.com/l/_q6iaUCrfw5Ch
https://dl.doubtnut.com/l/_8yTyfXPEBprL

I & Watch Video Solution

%
6. Let A=R—{3},B=R— {1}, and let f: AB be defined by

fa) = T —

x
is f invertible? Explain.
x

° Watch Video Solution

7. If the mappings f and g are given by

f=4(1,2),(3,5),(4,1)} and g = {(2, 3), (5, 1), (1, 3) }, write fog.

° Watch Video Solution

8. Let * be the binary operation defined on Q. Find which of the following
binary operations are commutative
(laxb=a—b,Va,beQ (iaxb=a’>+b Va,beQ

(iii)a*xb=a+ ab, Va,b € Q (iv)a*b:(a—b)2,Va,b€Q

° Watch Video Solution



https://dl.doubtnut.com/l/_8yTyfXPEBprL
https://dl.doubtnut.com/l/_ez44IYDw25Qz
https://dl.doubtnut.com/l/_6qf4eNFnDKhY
https://dl.doubtnut.com/l/_VjHumkefUERa

9. Let * be a binary operation on R defined by a-b = ab+ 1. Then, *is
commutative but not associative associative but not commutative neither

commutative nor associative (d) both commutative and associative

° Watch Video Solution

10. An operation * on Z, the set of integers, is defined as,
a*xb=a—b+ abforalla,b € Z.Prove that x is a binary operation on

7, which is neither commutative nor associative.

° Watch Video Solution

Revision Exercise

1. Let f: X — Ybe a function. Define a relation R in X given by

R = {(a,b): f(a) = f(b)}. Examine if R is an equivalence relation.

° Watch Video Solution



https://dl.doubtnut.com/l/_93bpdameLX5f
https://dl.doubtnut.com/l/_MV2dYYhH1Mnu
https://dl.doubtnut.com/l/_K7GlOVycdYzx

2.If Ry and R, are equivalence relations in a set A, show that Ry N Ry is

also an equivalence relation.

° Watch Video Solution

3.Let X ={1, 2, 3, 4, 5, 6, 7, 8 9}, Let R; be a relation on X given
by Ry = {(z, y):x — y is divisible by 3} and R, be another relation on
X given by Ry = {(z, y):{z, y} C {1, 4, T}or {=z, y} C {2, 5, 8} or

{z, y} C {3, 6, 9}} Showthat Ry = R, .

° Watch Video Solution

4. Show that the number of equivalence relations on the set {1, 2, 3}

containing (1,2) and (2, 1) is two.

° Watch Video Solution



https://dl.doubtnut.com/l/_K7GlOVycdYzx
https://dl.doubtnut.com/l/_TrgZ2hUxO6BL
https://dl.doubtnut.com/l/_bs0OiYhTUP1b
https://dl.doubtnut.com/l/_I7hMwa4UIX2j

5. Let A ={1, 2, 3} . Then, show that the number of relations
containing (1, 2) and (2, 3) which are reflexive and transitive but not

symmetric is three.

° Watch Video Solution

6. Find the number of all one-one functions from set A = {1, 2, 3}to

itself.

° Watch Video Solution

7.Find the number of all onto functions from the set A = {1, 2, 3, , n}

to itself.

° Watch Video Solution



https://dl.doubtnut.com/l/_1fL9vrkkmBGj
https://dl.doubtnut.com/l/_9l75twakQrZ7
https://dl.doubtnut.com/l/_XlY6pCJjWGXR

8. Give examples of two one-one functions f; and f5 from R to R such

that fi + fo: RrarR defined by :

(fi + fo)(z) = fi(z) + fo(z)

is not one-one.

° Watch Video Solution

9. Show that if f; and f; are one-one maps from R to R , then the
product f; X fo: R — R defined by (f; X f2)(x) = fi(z)fo(z) need

not be one-one.

° Watch Video Solution

10.Let f: A — A be a function such that fof = f.Show that fis onto if

and only if f is one-one. Describe f in this case.

° Watch Video Solution



https://dl.doubtnut.com/l/_XZOC85txE7gF
https://dl.doubtnut.com/l/_9ro2QHdDtEgE
https://dl.doubtnut.com/l/_AebCrM3ETMDg
https://dl.doubtnut.com/l/_yiAE2rb02Mqi

11. Consider the identity function Iy : N — N defined as :
Iy(z) = xzVz € N.
Show that although Iy is onto but Iy + Iy : N — N defined as :

(Iy + Iy)(z) = In(x) + Iy(z) = x + & = 2z is not onto.

° Watch Video Solution

12. Consider a function f: [0, %] — R given by

f(z) = sinz and g: [0, %] — R given by g(z) = cosz. Show that f

and g are one-one, but f + g is not one-one.

° Watch Video Solution

13.Find fof “!and f ! of for the function :

f(z) = %, & # 0.Also prove that fof ~' = flof.

° Watch Video Solution



https://dl.doubtnut.com/l/_yiAE2rb02Mqi
https://dl.doubtnut.com/l/_Rpt2n9DubAbo
https://dl.doubtnut.com/l/_U1Cmio582hM2

14. Show that the number of binary operations on {1, 2}having 1 as

identity and having 2 as the inverse of 2 is exactly one.

° Watch Video Solution

15. Determine whether the following binary operation on the set N is
associative and commutative :

axb=1Va,b € N.

° Watch Video Solution

16. Determine which of the following binary operations on the set N are

associative and which are commutative.(a) (b)(c)a - b = 1Va, b € N(d)

@ ®) (g)a b= () () -L2(k) 1) Ya, b € Nt

o Watch Video Solution



https://dl.doubtnut.com/l/_5kWocPaIPS6T
https://dl.doubtnut.com/l/_59HhfXL0NZmD
https://dl.doubtnut.com/l/_ytLCv7EmwAdh

17. Consider the binary operations -: RXxR — R and
o: R x R—R defined as a - bla — b and
a o b = a,Va, b€ R.Show that *is commutative but not

associative, o is associative but not commutative. Further, show that ‘AAa

° Watch Video Solution

18. Define a binary operation * on the set A = {0, 1, 2, 3, 4, 5} given by
a - b = ab (mod 6). Show that 1 is the identity for * 1 and 5 are the only

invertible elements with 1! = 1and5 ' =5

° Watch Video Solution

Check Your Understanding

1LIfA = (1,2, 3), then the relation R = {(1,1)(2,2),(3,1), (1, 3)}is

° Watch Video Solution



https://dl.doubtnut.com/l/_93Njai6XZiMi
https://dl.doubtnut.com/l/_bKowYV4FZq07
https://dl.doubtnut.com/l/_14VsTpnXS5P2

2. Give an example of a relation which is symmetric but neither reflexive

nor transitive.

° Watch Video Solution

3. Which of the following functions is (are) even, odd or neither:

f@)=+/1+z+2>—+/1—z+2°

° Watch Video Solution

1
?
r— 2

4. What is the domain of the function f(z) =

° Watch Video Solution

x—2 Tz <2
5.if f(z) = ¢ 3 x = 2 then find f(8).
r+2 x>3

° Watch Video Solution



https://dl.doubtnut.com/l/_14VsTpnXS5P2
https://dl.doubtnut.com/l/_YVNsdLc4tGs9
https://dl.doubtnut.com/l/_A7AdC8KF7R1G
https://dl.doubtnut.com/l/_UwYF2FyiJpFj
https://dl.doubtnut.com/l/_9CYBVkdsQaHd

6.If a x b = 3a + 4b, then the value of 3 * 4 is.......

o Watch Video Solution

7.faxb = % +§,thenthevalueof2*3is ..............

o Watch Video Solution

8.Let A={1,23}. For z,y € A,let xRy if and only if x > y. Write down R as

subset of A x A.

o Watch Video Solution

9.Show that  ais not the inverse of a € N for the addition operation +

1
on N and — is not the inverse of a € IV for multiplication operation X
a

onN,fora # 1.



https://dl.doubtnut.com/l/_9CYBVkdsQaHd
https://dl.doubtnut.com/l/_0SrKescNVrtf
https://dl.doubtnut.com/l/_5BVNcxF1nO7v
https://dl.doubtnut.com/l/_W4ObLhjRFps5
https://dl.doubtnut.com/l/_uPdX70JDy60L

l ) Watch Video Solution J

10. Show that  a is not the inverse of a € N for the addition operation

1
+ on N and — is not the inverse of a € IN for multiplication operation
a

x onN,fora # 1.

o Watch Video Solution

Competition File Questions From Jee Main

1. Consider the following relations: R = {(x, y) | x, y are real numbers and x =

wy for some rational number w};
m p .
S = {(—, —)m,n,pandqa,r eintegerssuchthatn,q # 0Oandq m:
n’q
. Then (1) neither R nor S is an equivalence relation (2) S is an equivalence
relation but R is not an equivalence relation (3) R and S both are

equivalence relations (4) R is an equivalence relation but S is not an

equivalence relation


https://dl.doubtnut.com/l/_uPdX70JDy60L
https://dl.doubtnut.com/l/_6Hv768emytCp
https://dl.doubtnut.com/l/_epeCbYm7a1of

A.R is an equivalence relation but S is not an equivalence relation

B. neither R nor S is an equivalence relation

C.S is an equivalence relation but R is not an equivalence relation

D.R and S both are equivalence relations.

Answer: C

o Watch Video Solution

2. The domain of the function

fl@) = ——is
O

A (— 00, )
B. (0, c0)
C.(— o0,0)

D.( — 00, 0) — {0}

Answer: C


https://dl.doubtnut.com/l/_epeCbYm7a1of
https://dl.doubtnut.com/l/_86p6a5WjFPuN

o Watch Video Solution

3. Let f(z) = z? and g(X) = sinz for all zeR. Then the set of all =
satisfying (fogogof)(x) = (gogof)(x), where (fog)(z) = f(g(x))is
A+ /nmne{0,1,2.... -}

B.+/nm,n € {1,2,...... }

T

C.2+2n7r,n€{ ...... -2, —1,0,1,2,...... }
D.2nm, n € {...... -2, —1,0,1,2,......... )
Answer: A

o Watch Video Solution

) 2 3 2
4.The function f:0, 3]1, 29, defined by f(z) = 2z° — 152" + 36z + 1,
is one-one and onto onto but not one-one one-one but not onto neither

one-one nor onto


https://dl.doubtnut.com/l/_86p6a5WjFPuN
https://dl.doubtnut.com/l/_lKzHcST4QlZD
https://dl.doubtnut.com/l/_oBu5PRvm0chG

A. one-one and onto

B. onto but not one-one

C.one-one but not onto

D. neither one-one nor onto.

Answer: B

o Watch Video Solution

5 If a € R and the equation —3(z — [2])®> +2(z — [z]) +a® =0
(where [x] denotes the greatest integer < z) has no integral solution,
then all possible values of a lie in the interval: (1) (-2,-1) (2)
(00, —2)U(2,00)(3)(—1,0)U(0,1) (4)(1,2)

A (1,2)

B.(—2, —1)

C.(— o0, —2)U(2,00)

D.(—1,0) U (0, 1)


https://dl.doubtnut.com/l/_oBu5PRvm0chG
https://dl.doubtnut.com/l/_yVZagkNbHc3T

Answer: D

° Watch Video Solution

x
1+ 22

1 1
6. The function f: R — l— 7 5] defined as f(z) =

A. Surjective but not injective
B. Neither injective nor surjective
C.Invertible

D. Injective but not surjective

Answer: A

° Watch Video Solution

7. Let the function f(x) defined on f:R—(—1,1) - A and f(z)-

(x"2)/(1x"(2))F € dAsucht"f(x)"is subjective.


https://dl.doubtnut.com/l/_yVZagkNbHc3T
https://dl.doubtnut.com/l/_AYA17rrugHoE
https://dl.doubtnut.com/l/_y7WtsNDjCfyc

AR—[-1,0)

B.R—[—1,1)

CR—-[-1,2)

D.R—[0,1)
Answer: A

o Watch Video Solution

Chapter Test 1

1.R is a relation is defined on the set {1,2,3,4} as follow
R={(1,2), (2,2), (1)), (4,4), (1,3), (3,3), (3,2)}
Then choose the coR Rect option of the following

A. R is reflexive and symmetric but not transitive

B. R is reflexive and transitive but not symmetric

C. R is symmetric and transitive but not reflexive


https://dl.doubtnut.com/l/_y7WtsNDjCfyc
https://dl.doubtnut.com/l/_xVKFHeDOGNzt

D. R is an equivalence relation

Answer: B

° Watch Video Solution

2.If f be greatest integer function defined asf(x)=[x] and g be the mdoulus

5
function defined as g(x)=|x|, then the value of g of < — Z) is

° Watch Video Solution

3. Give an example of a relation which is symmetric but neither reflexive

nor transitive.

° Watch Video Solution

4. Are f and g both necessarily onto, if gofis onto?

° Watch Video Solution



https://dl.doubtnut.com/l/_xVKFHeDOGNzt
https://dl.doubtnut.com/l/_Rd2SOpBhiZyv
https://dl.doubtnut.com/l/_EGACX0knfoPG
https://dl.doubtnut.com/l/_wg6uVX13ZMIc

5. Show that +:R x R — Rand X :R x R — Rare commutative
binary operations, but : R x R — Rand + :R. x R. — R.are not

commutative.

° Watch Video Solution

6. Prove that the relation R on the set N x N defined by
(a, )R (c, d)a+d =b+c for all (a,b), (¢, d € Nx N is an

equivalence relation. Also, find the equivalence classes [(2, 3)] and [(1, 3)].

° Watch Video Solution

7.Show that the Signum Function f: R — R, given by :

1,if z >0
f(z) = ¢ 0,if x =0 is neither one-one nor onto.
-1L,if 2 <0

° Watch Video Solution



https://dl.doubtnut.com/l/_wg6uVX13ZMIc
https://dl.doubtnut.com/l/_6DwUZN2ieoj8
https://dl.doubtnut.com/l/_MEhkXZXGp0aI
https://dl.doubtnut.com/l/_2h6UsY0Bytn8

1 1
8.If f(z) = z ek # — 1, .then show that f(f(z)) = — — »prove

thatx # 0.

° Watch Video Solution

9.let Y = {n*:n € N} € N. Consider f: N — Yas f(n) = n’. Show

that f is invertible. Find the inverse of f.

° Watch Video Solution

10. Is - defined on the set {1,2,3,4,5}bya - b = LCMof a and b a

binary operation? Justify your answer.

° Watch Video Solution

1.If R; and R, are equivalence relations in a set A, show that Ry N Ry is

also an equivalence relation.

| e |


https://dl.doubtnut.com/l/_qNRbWnVQ7b18
https://dl.doubtnut.com/l/_NJ3pLNjbRd9J
https://dl.doubtnut.com/l/_xPwFmViv4ymQ
https://dl.doubtnut.com/l/_JtRLKCehttsk

I & Watch Video Solution

12. Consider the binary operations -: R X R — R and
o: R x R—R defined as a - bla — b and
a o b = a,Va, b€ R.Show that *is commutative but not

associative, o is associative but not commutative. Further, show that ‘AAa

° Watch Video Solution



https://dl.doubtnut.com/l/_JtRLKCehttsk
https://dl.doubtnut.com/l/_PIXLJf5WTHi6

