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Classes for

Dy Academic Mastery

12. If f is an invertible function, defined as

f(x)= 3x5— 2 , then write ().
13.If f:R—> Rand g:R— Rare given by
el f(x) = sin x and g(x) = 5x2, then find
1 = d g(x)=x"", then fin
1. I R={(a,a):ais a prime number legs 14. ;f ;((z)) 27x° and g(x)
than 5} be a relation. Fj of (x).

e 15. If the function f: R — R defined by 1

2. If £:{1,3,4} 5'(1,2,5) and f(x)= 3x — 4is invertible, then find f*.

?’: {1,2,5} - {1, 3} given by
= {(1$ 2): (3v 5)) (4v 1)} and g= {(1! 3)v i
(2, 3),(5,1)}. Write down gof. E 4 Marks QueStlons

3. Let R is the equivalence relation in the set _16. Check whether the relation R defined on
/ A={0,1,2,3,4,5) given by R={(a, b) : 2 Y theset A={1,2,3,4,5,6}as

divides (a — b)}. Write the equivalence R={(a,b): b= a+1}is reflexive,
class [0]. symmetric or transitive.
4. If R={(x,y):x+ 2y=8}isarelationon N, 17- Let f:N =Y be a function defined as
then write the range of R | ff_(x) =4x+ 3 where,Y ={ye N:y=4x+3,
or some x € N}. Show that f is invertible.
@ IfA={1,2,3}, B={4,5,6,7} and Find its inverse.

f={Q1,4),(2,5),(3, 6)} is a function from A . ‘
to B. State whether f is one-one or not. 18. Show that the relation R on IR defined as

R={(a, b) : (a < b)}, is reflexive and
transitive but not symmetric.
19. Prove that the function, f : N —» N is

the.n define. flf(x)). F defined by f(x)= x® + x + 1 is one-one but
7. Write fog,if f: R— Rand g: R— Rare not onto. Find inverse of f: N — S, where

given by f(x)=|x| and g(x) =] 5x - 2] . Sisrangeof f.

6. If f: R— Ris defined by f(x)=3x+ 2

. . ‘ 20. If f: W — W is defined as f(x)=x-1,ifx
8. Write fog,if f:R— Randg: R — R are is odd and f(x)=x + 1, if x is even. Show

given by f(x) = 8x® and g(x) = x"3. that f is invertible. Find the inverse of f,
where W is the set of all whole numbers.
9. State the reason for the relation R in the
set {1, 2, 3} given by R ={(1, 2),(2,1)} not 21. If f,g: R— R are two functions defined as

to be transitive. f(x)=|x| + x and g(x)=|x| - x,V x& R.
10. What is the range of the function Then, find fog and gof. .
' |x—1| 22. If Ris a relation defined on the set of
f(x)= o #1? natural numbers N as follows: .
R={(x,y):xe N,ye Nand2x+y=24}:;
M. If f:R— Ris defined by f(x)=(3- V3. then find the domain and range of the
" then find fof(x) - relation R . Also, find whether R is an

equivalence relation or not.



23. If A= R~ {3} and B= R - {1}.Consider the

v

-2
function f: A — Bdefined by f(x) = _::_:_é ’

for all x e A.Then, show that f is bijective.
Find F'(x).A

24. If A={1,2,3,...,9} and R is the relation

in A x Adefined by (a, b) R (¢,d), if
a+d=b+cfor(a,b),(c,d)in Ax A.
Prove that R is an equivalence relation.
Also, obtain the equivalence class [(2, 5)].

25. If the function f:R— Ris given by

f(x)=x2+2andg:R—> R is given by
x

g(x)=
and hence find fog (2) and gof (- 3).

1; x+#1, then find fog and gof,

26. f A=R- {2}, B=R—{1} and f:A—> Bisa

function defined by f(x) = x—‘; then show
x —

that f is one-one and onto. Hence, find ..

27. Show that the function fin .

A=R- {g} defined as f(x) = g" +3

1s

x— 4
one-one and onto. Hence, find f!.

28. Consider f:R" — [4, «) given by

f(x) = x* + 4. Show that f is invertible with

the inverse f! of f given by

f (¥)=+y— 4, where R* is the set of all
non-negative real numbers.

29. Show that f: N — N, given by

_Jx+1, ifxisodd
' f(x)—{x—l,'ifxiseven

is bijective (both one-one and onto).

30. If f: R— Ris defined as f(x) = 10x + 7.

Find the function g: R — R, such that
gof = fog=1Ip.

R — Ris the function defined by

31 :}(‘“g:: ax® + 17, then show th"at flS 2,
bijection

32.

33.

34.

35.

36.

37.

If Z is the set of all integers and R is
the relation on Z defined as o 3
R={(a,b):a,be Z and a - b is divisible By
5}. Prove that R is an equivalence e
relation. =il

Show that the relation S 1

] numbers defined as . .
ge: {(a,b):a,be Rand a < b} is neither

reflexive nor symmetric nor transitive, .

]

n

R A 4
the set Rof

m

Show that the relation_ggnset o,
A={xe Z:0<x<12} given by .

S ={(a,b):a,be Al a— blis divisible by 4}
is an equivalence relation. Find the set of
all elements related to 1. " |

Show that the relation S defined on set

N xNby(a,b)S(c,d)=a+d=b+cis
an equivalence relation. - '

If f: X - Y is a function. Define a relation

Ron X given by R ={(a, b): f(a) = f(b)}.
Show that R is an equivalence relation on
X. '
Show that a function f: R — R given by
f(x)=ax+b,a,be R,a # 0is a bijective.

(4 6 Marks Questions
38. Let A={xe Z:0< x<12}. Show that

R={(a,b):a,be A |q— b is divisible by 4}

1s an equivalence relation: Find the set of

all elements related to 1. Also, write the
equivalence clagg [2]. ‘ ‘

39. Show that the function f: R — R defined‘

40. Show that the y

by f(x)= ZL’ Y x
x+1

nor onto. Also, if g. 4 :

8(x)=2x — 1, find for (;;) R 1s defined as

: elation R on th ol
;all d1int.:e'gers defined by (x, y)e ;fg‘(if ¥
8 divisible by 3 is an equivalence relation.

€ R is neither one-one



41.

42.

43.

44,

Consider f: R, — [-5, =) given by
f(x) = 9% + 6x — 5. Show that fis

invertible with f!(y) = (L:_—IJ

Hence find
@ r(10)

i) yif £(y) = i;-

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

Consider f: R - {— %} - R- {%} given by

4x + 3
x)= 5
/() 3x+ 4

the inverse of f and hence find f~!(0) and x
such that f(x)= 2.

Show that f is bijective. Find

Let f: N — N be a function defined as
f(x) = 9x% + 6x — 5.Show that f:N->S,
where S is the range of f, is invertible.
Find the inverse of f and hence find
f'(43) and £71(163).

If f,g: R— R be two functions defined as
f(x) =] x| + x and g(x) =| x| - x,Vxe R.
Then, find fog and gof. Hence find fog'(-3),
fog(5) and gof(-2)

. If N denotes 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). Show that R is an
equivalence relation. |

- Consider f: R* — [-9, =) given by

f(x) = 5x% + 6x — 9. Prove that f1is

invertible with f~1(y) = [ o +55y _ 3].

[where, R” is the set of all non-negative
real numbers.]

. Let f: N - Rbe a function defined as

f(x) = 4x® + 122 + 15. Show that f: N S,

where S is the range of f,is invertible.
Also, find the inverse of 1. '

48. Show that the relation R in the set

A={1,2,3,4,5} given by R_= {(a,b):|a- b|
is divisible by 2}, 1s an equ.lvalence
relation. Write all the equivalence classes

of R.



E
objective Questions
(For Complete Chapter)

(7} 1 Mark Questions

1. If R={(3, 3),(6,6), (9,9),(12,12),(6,12), ,
(3,9), (3,12), (3,6)}1s a relation. on .the set
A={3,6,9,12}. Then, the relation 1s
(a) an equivalence relatior.l
(b) reflexive and syn{I{le.trlc
(c) reflexive and tran’smve

" (d) only reflexive
2. If R is a relation on the set N, defined by
| {(x,y):2x—y=10},thenRis :
(a) reflexive
(b) symmetric

(c) transitive
(d) None of the above

3. If Aand Bare two equivalence relations
" defined on set C, then

(a) A n Bis an equivalence relation

(b) A n Bis not an equivalence relation

(c) A U Bis an equivalence relation

(d) A Bis not an equivalence relation
4. If A=1,2,3} and B={2, 3, 4}, then which

of the {ollowin;: relations is a function

from A to B?

() {1, 2). (2, 3), (8, 4), (2, 2)}

®) {1, 2), 2, 3), (1, 3)}

© {1, 3), 2, 3), (3, 3)}

d{a, 1), 2, 3), (3, 4)}

5.If A={1,3,5,7} and

B={1,2,3,4, §, 6,7, 8}, then the number of
one-one function from A into Bis
(a) 1340

(b) 1860
(c) 1430
(d) 1680

The function f(x) = x2 4 p, + ¢, where b
and c are real constants describé l
(a) one-one mapping ’ y

(b) onto mapping :

(c) not one-one but onto Mmappin

(d) neither one-one nor onto magping

aner



7.I1fA={1,2,3 4} and B={(1, 2, 3,'4, b, 6} are
two sets and function f: A— Bis deﬁped
by f(x)= x+ 2,V x € A, then the function f
i8
(a) bijective (b) onto
(c) one-one (d) many-one
8. A mapping f:n = N,where N is the set
of natural numbers is defined as
- forn odd
firy={ "
2n+1, forn even
for ne N. Then, fis
(a) surjective but nat injective
(b) injective but not surjective
(c) bijective
(d) neither injective nor surjective

9. The domain of the function f(x)= ,/cos xi8

oz o]

© [, 7] @ [o, "] [32" 2n]
10. The range of the function fX)=x2+2x+2
is
(@) @, ) (b) 2, )
(© 0, =) : (d) [1, )
11. Range of the function f(x)= 18
1+
(a) (— c0, o) ®) [-1,1]
()L ! ;} @ -2, v3]
12. If f(x) = vVx and &(x)=2x- 3 then domain
of (fog) (x) is
(&) (-0, ~3) () (— o, g)
3
(c){—g,o] (d)[3 -)
13. If f(x) = then A f(2)} is equal to
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