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Let4A={a, b, c} and B= {1, 2, 3, 4}. Then the number of
elementsin theset C ={f:4— B|2 € f(A) andfisnot
one-one} is [NA Sep. 05, 2020 (ID]

Let a function f:(0,00)—>(0,00) be defined by

1
f(x)=|1 ~~|- Thenis: [Jan. 11, 2019 (ID)]

(a) not injective but it is surjective

(b) injective only

(c) neither injective nor surjective

(d) both injective as well as surjective

The number of functions f from {1, 2, 3, ..., 20} onto
{1,2,3, ....,20} such that f (k) is a multiple of 3, whenever &
isamultiple of 4 is: [Jan. 11, 2019 (I1)]
(@) 6° x(15)! (b) 5!%x6!

(©) (15)!x6! (d) 5°x15

Let N be the set of natural numbers and two functions
fand g be defined asf, g : N — N such that

L s odd

S(m)=

if n is even

[ SAE=1 N}

and g(n) =n—(— 1)" Then fog is:
(a) onto but not one-one.

(b) one-one but not onto.

(c) both one-one and onto.

(d) neither one-one nor onto.
Let A= {xeR: x is not a positive integer } . Define a func-

[Jan. 10, 2019 (ID)]

tion f: A > Rasf{x)= 2_xl , then fis:[Jan. 09, 2019 (IT)]
x—

(a) not injective

(b) neither injective nor surjective
(c) surjective but not injective

(d) injective but not surjective

11 X
The function f: R —> {——,—} defined as f(x) = —, is:
2°2 1+x

[2017]
(a) neither injective nor surjective
(b) invertible
(c) injective but not surjective
(d) surjective but not injective

The function /: N — N defined by f(x)=x-5 {%} , where
N is set of natural numbers and [x] denotes the greatest
integer less than or equal tox;, is :

[Online April 9,2017]
(a) one-one and onto.
(b) one-one but not onto.
(c) onto but not one-one.
(d) neither one-one nor onto.
Let A= {x}, Xy, cooreeve , X7} and B= {y,, y,, ¥} be two sets
containing seven and three distinct elements respectively.
Then the total number of functions f : A — B that are
onto, if there exist exactly three elements x in A such that
fx) = y,, is equal to : (Online April 11, 2015)

@ 14'C; (b) 16’C; (o) 14'C, (d) 12C,

x|—1
Let f: R — R be defined by f(x) = Ixl+1 then fis:
[Online April 19, 2014]
(a) both one-one and onto
(b) one-one but not onto
(c) onto but not one-one
(d) neither one-one nor onto.
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10. Let P be the relation defined on the set of all real numbers  17.  Consider the following relations:
such that R = {(x, y) | x, y are real numbers and x = wy for some
P = {(a, b): sec’a—tan?b=1}. Then P is: mp
[Online April 9, 2014] rational number w}; S= {L; ,—J | mn, p and q are
(a) reflexive and symmetric but not transitive. ) 1
. » . integers such thatn, g = 0 and gm =pn}.
(b) reflexive and transitive but not symmetric. Then
© symmcttrlc and transFtlve butnotreflexive. (a) Neither R nor S is an equivalence relation
(d) anequivalence relation. . . . . .
(b) Sisan equivalence relation but R is not an equivalence
11. LetR={(x,y) : x,y € Nand x2—4xy+3)2 =0}, where N relation
is the set of all natural numbers. Then the relation R is : (¢) Rand S both are equivalence relations
[Online April 23,2013] (d) Ris an equivalence relation but S is not an equivalence
(a) reflexive but neither symmetric nor transitive. relation
(b) symmetric and transitive. 18. Let R be the real line. Consider the following subsets of
(c¢) reflexive and symmetric, the plane R X R:
(d) reflexive and transitive. S={(x,y):y=x+1and0<x<2}
12. LetR={(3,3)(5,5),(9,9),(12,12),(5,12),(3,9),(3,12),(3,5)} T'={(x,y):x—yis aninteger},
bearelation ontheset4={3,5,9,12}. Then, Ris : Which one of the following is true?
[Online April 22,2013] (a) Neither Snor T'is an equivalence relation on R
(a) reflexive, symmetric but not transitive. (b) Both Sand T'are equivalence relation on R
(b) symmetric, transitive but not reflexive. (c) Sisan equivalence relation on R but T'is not
(¢) anequivalence relation. (d) Tisan equivalence relation on R but S is not
(d) reflexive, transitive but not symmetric. 19. LetW dejnote the words in the English dictionary. Define
the relation R by R = {(x, y) € W x W] the words x and y
13. Let4={1,2,3,4} andR: 4 — A be the relation defined have at least one letter in common.} Then R is
byR={(1,1),(2,3),(3,4),(4,2)}. The correct statement is : (2) not reflexive, symmetric and transitive
[Online April 9,2013] (b) relexive, symmetric and not transitive
(@) R does not have an inverse. (c) reflexive, symmetric and transitive
(b) Risnota one to one function. (d) reflexive, not symmetric and transitive
(¢) Risan onto function. 20. Let R = {(3, 3), (6, 6), (9, 9), (12, 12), (6, 12), (3, 9),
(d) Risnota function. (3,12),(3, 6)} bearelation on the set
14. If P(S) denotes the set of all subsets of a given set S, then A=1{3,6,9,12}. Therelation is
the number of one-to-one functions from the set (a) reflexive and transitive only
S=1{1,2,3} totheset P(S) is [Online May 19, 2012] (b) reflexive only
(@) 4 (b) 8 (c) 336 (d) 320 (c) anequivalence relation
15. 4= {xez" :x<10 andxisamultipleof3 or 4}, where 21. idzt r;f}e)((iveimli)sy[imegjcs:lz function defined by
z" is the set of positive integers, then the total number of
symmetric relations on A4 is [Online May 12,2012] f(x)= tan”! 2 5 » then fis both one - one and onto when
@) 2° (b) 2' (c) 2" (d) 2% 1-
16. Let R be the set of real numbers. [2011] Bis the interval
Statement-1: 4= {(x,y)€ R X R: y—xisan integer} is an - -
equivalencerelation on R. @) [0’ 5] (®) [O’EJ
Statement-2: B= {(x, y) € R X R :x=ay for some rational
number o} is an equivalence relation on R. © {7 non } ) (_ x Ej
(a) Statement-1 is true, Statement-2 is true; Statement-2 is 272 22
not a correct explanation for Statement-1. 2.

(b) Statement-1 is true, Statement-2 is false.
(c) Statement-1 is false, Statement-2 is true.

(d) Statement-1 is true, Statement-2 is true; Statement-2 is
acorrect explanation for Statement-1.

LetR= {(1,3),(4,2),(2,4),(2,3),(3,1)} bearelation on the
set A={1,2,3,4}.. The relation R is [2004]

(a) reflexive
(c) not symmetric

(b) transitive
(d) a function
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23.

24.

If f:R—S, defined by f(x)=sinx—+/3cosx+1, is
onto, then the interval of S'is [2004]
@ [-1,3] (b [FL11 (o) [0,1]  (d) [0,3]

A function f* from the set of natural numbers to integers
[2003]

defined by

n_—l ,whennisodd
fm=1{ 2 is
n

——,whenniseven

(a) neither one -one nor onto
(b) one-one but not onto

(c) onto but not one-one

(d) one-one and onto both.

Composite Functions & Relations,

TOPIC X Inverse of a Function, Binary
| Operations
82x _Q2x
25. The inverse function of f(x)= W,XE (=L1), is

26.

27.

[Jan. 8, 2020 (I)]

1 1+x 1 1-x

(@) Zlog. (Ej (b) 7 (ogse)log, (m)
1-x 1 1+x

(©) Zloge (mj @ 7 (logg e)log, (Ej

(5
Ifg(x)=x>+x—1 and (gof) (x) =4x>*— 10x + 5, then f (Z)

is equal to: [Jan. 7,2020 ()]

3 1 1 3
() 5 (b) 3 (© 3 (d) 3

For a suitably chosen real constant a, let a function,

a—
f:R—{—a}—> Rbe defined by f(x) = ﬁ . Further sup-

pose that for any real number x # — @ and f(x) # — a,
).
(fof) (x)=x. Then f(—zj is equal to:

[Sep. 06, 2020 (II)]

1
@3 -5 ©-3 @3

28.

29.

30.

31.

32.

33.
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0 3 1- x2
Forx € " ,1etf(x)=\/_,g(x)=tanxandh(x)=m.
If ¢ (x) = ((hof)og) (x), then ¢ (%j isequalto:
[April 12,2019 (I)]
Ll 1 T @) tano~
(a) tan12 (b) tan 2 (o) tan12 (d) tan12

Let f(x)=x?,xeR. For any AcR, define g(A) =

{xeR: f(x)eA}.If S =0, 4], then which one of the
following statements is not true ? [April 10,2019 (D]
@ g(f(S)=S (b) f(g(S)=S

(©) g(f(S)=g(S) (d f(g(S)=£(S)

1
Forxe R—{0, 1}, letf, (x) = T ,f,(x)=1-xand

1
fix)= 1 be three given functions. Ifa function, J(x)

satisfies (f,0Jof,) (x) = f;(x) then J(x) is equal to:
[Jan. 09, 2019 ()]

1
@ £, © “f6 © LK @)

Let N denote the set of all natural numbers. Define two
binary relationson NasR| = {(x,y) e Nx N: 2x +y =10}
and R, = {(x,y) e Nx N:x+2y=10}. Then
[Online April 16,2018]
(@) Both R, and R, are transitive relations
(b) Both R, and R, are symmetric relations
() RangeofR,is{l,2,3,4}
(d) RangeofR,is{2,4,8}
Consider the following two binary relations on the set
A={a,b,c} R =1{(c,a)(b,b),(a,c),(c,c) (b, c),(a a)}
andR, = {(a, b), (b, a), (c, ), (c, a), (a, a), (b, b), (a, ¢). Then
[Online April 15,2018]
(@) R, is symmetric but it is not transitive
(b) Both R, and R, are transitive
(c) Both R, and R, are not symmetric
(d) R, isnot symmetric but itis transitive

Let f: A— Bbea function defined as f(x) = x_—; , where
X

A=R-{2}and B=R—{1}. Thenfis
[Online April 15,2018]
2y +1

(@) invertibleand /1 ()= 1
y—
. . 1 _3y-1
(b) invertible and /! (y)= 1
y—
(¢) noinvertible

(d) invertible and £~ ()= %



[2011RS]

[2009]
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34. Letf(x)=2!10x+1and g(x)=3'0x — 1. If (fog)(x)=x,then ~ 38. Letfbe a function defined by
x isequal to: [Online April 8,2017] )
310 S04 f(x) :(x—l) +1,(x21).
(GRS —Ty ®) o0 _
310 _p-10 210 _3-10 Sﬁnenwnt-l:Theset{XIf(X)=kfl(x)}={L2}.
-10 -10
=3 d =2 Statement - 2 : /'is a bijection and
© 510 _3-10 (d) 310 _»-10
s (x) =l++x-1,x2>1.
1
35. For x eR,x#0,letfy(x)= —— and f,; (x) =f(f,(x)), (a) Statement-1 is true, Statement-2 is true; Statement-2 is
1-x a correct explanation for Statement-1.
¢ (gj “f ( gj ) (b) Statement-1 is true, Statement-2 is true; Statement-2 is
n=0,1,2,.... Then the value of f,(3) + 11| 3 ) 125 ) is NOT a correct explanation for Statement-1.
equal to : [Online April 9,2016] (c) Statement-1 is true, Statement-2 is false.
8 4 5 1 (d) Statement-1 is false, Statement-2 is true.
@ 3 b)) 7 © 3 d 3
3 3 3 3 39. Let fx)=(x+1)> -1 x>-1
1 . . — 1 =
36. Ifgistheinverseofa function fand f'(x)= <, then Statement -1: The set {x : flx) =/"(x) = {0, 1}
I+x Statement-2 : fis a bijection.
g/( x) is equal to: [2014] (a) Statement-1 is true, Statement-2 is true. Statement-2 is
not a correct explanation for Statement-1.
1 5 1 s
@ ——= (b) 1+ { g( x)} (b) Statement-1 is true, Statement-2 is false.
1+ {g (x)} (c) Statement-1 is false, Statement-2 is true.
(¢ 1+x° (d) 5x* (d) Statement-1 is true, Statement-2 is true. Statement-2 is
37. Let A4 and B be non empty sets in R andf: 4 — Bis a a correct explanation for Statement-1.
bijective function. [Online May 26,2012] 40. Letf: N—>Y be a function defined as f{x) = 4x + 3 where

Statement 1: fis an onto function.

Statement 2: There exists a function g : B — A4 such that

fog =1I.

(a) Statement 1 istrue, Statement 2 is false.

(b) Statement 1 is true, Statement 2 is true; Statement 2 is
acorrect explanation for Statement 1.

(c) Statement 1 is false, Statement 2 is true.

(d) Statement 1 is true, Statement 2 is true, Statement 2 is
not the correct explanation for Statement 1.

Y={y e N:y=4x+3 for somex € N}.

Show that f'is invertible and its inverse is [2008]

b g=4+23

B 3y+4
() g(y)——3 2

@ =22

_y+3
© g = 2 2
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_ Hints & Solutions

1.  (19.00) | nel
The desired functions will contain either one element or ’
two elements in its codomain of which '2' always belongs L n=2
tof(A4). 2, n=3
.. Theset Bcanbe {2}, {1,2}, {2,3}, {2,4} 2, n=4
Total number of functions =1 +(23-2)3 = 19. 3, n=5
2. (Bonus) f: (0, ) — (0, ) 3 n=6

Agm)=|

is not a function

f@= ‘li

f(1)=0and 1 € domain but 0 ¢ co-domain
= fog is onto but not one - one

Hence, f(x) is not a function. ; o
5. () AsAd={xe R:xisnotapositive integer}

3. (¢) Domainand codomain={1,2,3,...,20}.

. . 2x
There are five multiple of 4 as 4, 8, 12, 16 and 20. Afunction f: 4 — R given by fix) =——
and there are 6 multiple of 3 as 3, 6,9, 12, 15, 18. fix)=fx,) & x =x,
Since, when ever k is multiple of 4 then f{k) is multiple of 3 So, fis one-one.

As flx) # 2 for any x € 4 = fis not onto.

then total number of arrangement o o
Hence fis injective but not surjective.

=%, x5!=6!
11
Remaining 15 elements can be arranged in 15! ways. 6. (@ Wehavef:R— [—Ea 5} ,
Since, for every input, there is an output x
= function f (k) in onto fe)= 1+ 22 VxeR
=15!.6!
Total number of arrangement=15! . 6! . (1+x2).1—x.2x C(x+1)(x—1)
= f'(x) = 22 2.2
1+ 1+
541 i mis odd 1+ (2
2 - + -
4 @ fm=| n .. . 1 1
> if niseven x=-1 x=1
sign of /' (x)
= f' (x) changes sign in different intervals.
2, n=l .. Not injective
1, n=2
X
4, n=3 Nowy = 3
— 1+x
gm=|> "=* L vr ey
6, n=5 I
5 oa=6 = yx—x+ty=0
T Fory=0,D=1-4y*>0
Then, -11
= €l—,=|-1{0
e y [ 3 2} {0}
n)+ . .
gT, if g(n) is odd Fory=0=x=0
n))= -11
et % if g(n) is even . Rangeis [7,5}

= Surjective but not injective



M-256  Mathematics |
T @f(1)=1-5[1/5]=1 } 1. @ R2: {(x,y):x,zy_eNandx2—4xy+3y2:0}
— Many one Now, x°—4xy +3y*=0
f(6)=6-5[6/5]=1 = (x-1)(x-3y)=0
f(10)=10-5(2) =0 which is not in co-domain. Soox=yorx=3y
Neither one—one nor onto. S R=H{1, 1, G, 1), 2, 2), (6, 2), (3, 3),
8. (@ Number of onto function such that exactly three (?’ e} . .
1 Since (1, 1), (2, 2), (3, 3)....... are present in the relation,
elements in x € A such that f(x) = 5 is equal to therefore R is reflexive.
= 7c37 {24-21 = 14. 7(;3 Since (3, 1) is an element of R but (1, 3) is not the element of
|x| - R, therefore R is not symmetric
9. () f(x)=—— Here(3,1) eRand(l,1) eR = (3,1)eR
xf+1 (6,2) eRand(2,2)eR = (6,2) eR
for one-one function if /' (x;) = f (x,) then For all such (a, ) € R and (b, ¢) € R
x; must be equal to x, = (a,c)eR
Let f(x)) =/ (xy) Hence R is transitive.
bo|-1 || -1 12. @ LetR={(3,3),(55)9,9),(12,12),(5,12),(3,9), 3, 12),
|x1|+1 B |x2|+1 (3,5)} bearelation on set
A=1{3,5,9,12}
|x1 ||x2| + |x] | - |x2| -1= |x] ||x2| - |x1 | + |x2| -1 Clearly, every element of A is related to itself.
- |x1| - |x2| = |x2| — |x1| Therefore, it is a reflexive.
2|x1| _ 2|x2| Now, R is not symmetry because 3 is related to 5 but 5 is
not related to 3.
|x1 | = |x2 | Also R is transitive relation because it satisfies the property
X, =Xy X =X, thatifaRband bR cthenaRec.
here x, has two values therefore function is many one 13. (9 Domain={l,2,3,4;
function. Range={1, 2,3, 4}
_ [x]-1 Domain =Range
For onto : f(x) = MT Hence the relation R is onto function.
for every value of f (x) there is a value of x in domain 14. () LetS={l,2,3}=n(5)=3
set. Now, P (S) = set of all subsets of S
If £ (x) is negative then x = 0 total no. of subsets = 23 = 8
for all positive value of f'(x), domain contain atleast one < nPS)]=8
clement. Hence f (x) is onto function. Now, number of one-to-one functions from S — P(S) is
10. @ P= {(a,b):sec’a—tan’b=1} 8p,= 8—: =8x7x6=336.
For reflexive : > . L .
15. () A relation on a set A is said to be symmetric iff

sec’a—tan’a =1

For symmetric :

(true v @)

sec2 b —tan? a = 1

LHS

l+tan’b—(sec>a—1) = 1+tan*h—sec’ a+1
= — (sec? g — tan?b) + 2

=-1+2=1

So, Relation is symmetric

For transitive :

if sec? @ — tan? b = 1 and sec? b — tan? ¢ = 1
sec? a — tan? ¢ = (1 + tan? b) — (sec? b — 1)
= —sec?b + tanZb + 2

=-1+2=1

So, Relation is transitive.

Hence, Relation P is an equivalence relation

(a,b)e A= (b,a)e A, Y a,be A

Here 4 ={3,4,6,8,9}

Number of order pairsof 4x 4 =5x5=25

Divide 25 order pairs of 4 x 4 in 3 parts as follows :
Part—A4:(3, 3),(4,4), (6,6),(8,8),(9,9)

Part — B : (3, 4), (3, 6), (3, 8), (3, 9), (4, 6),
(4,8),4,9), (6,8),(6,9), (8,9)

Part— C: (4, 3), (6, 3), (8, 3),(9, 3), (6, 4), (8, 4), (9, 4),
(8,6),(9,6),(9,8)

In part— A4, both components of each order pair are same.
In part — B, both components are different but not two
such order pairs are present in which first component of

one order pair is the second component of another order
pair and vice-versa.
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16.

17.

18.

m-257

In part—C, only reverse of the order pairs of part —B are
presenti.e., if (a, b) is present in part — B, then (b, a) will be
present in part —C

For example (3, 4) is present in part— B and (4, 3) present in
part—C.

Number of order pair in 4, B and C are 5, 10 and 10
respectively.

In any symmetric relation on set 4, if any order pair of part
—B is present then its reverse order pair of

part —C will must be also present.

Hence number of symmetric relation on set 4 is equal to
the number of all relations on a set D, which contains all
the order pairs of part —4 and part— B.

Now n(D) = n(4)+n(B)=5+10=15 19.

Hence number of all relations on set D =(2)!3

= Number of symmetric relations on set D = (2)!3

@ - x—x=0el(..Risreflexive)

Let(x,y) € Rasx—yandy—x el (. Rissymmetric)
Nowx—-yelandy—ze I=>x—zel

So, R is transative.

Hence R is equivalence.

Similarly as x = ay for a= 1. Bis reflexive symmetric and
transative. Hence B is equivalence.

Both relations are equivalence but not the correct
explanation.

(b) LetxRy.

X

:>x=wy:y=; 21.

=>,x) &R
R is not symmetric

Let S: s 2
nq

=> gm=pn = ==

P m
q n

m .
=— .. reflexive.
n

r_m .
g n symmetric
I

U

Let

= ms=rntransitive.

S is an equivalence relation.

(d) Given that
S={(x,y):y=x+land0<x<2}
-+ x #x + 1 foranyx €(0,2)
=(x,x) ¢ S

23.

20.

22.

So, Sisnotreflexive.
Hence, S'in not an equivalence relation.

Given T ={x, y): x—y is an integer }

-+x—x=01san integer, Vx € R

So, T'is reflexive.

Let (x, y) € T = x — y is an integer then
y—xisalsoan integer = (y,x) € R

.. Tis symmetric

If x—y is an integer and y —z is an integer then

(x—y)+ (y—z)=x—z isalso an integer.

. Tistransitive

Hence T'is an equivalence relation.

(b) Clearly (x,x) eR,Vx eW

-+ All letter are common in some word. So R is reflexive.
Let (x,y) €R, then(y,x) €R asxand yhaveatleast one
letter in common. So, R is symmetric.

ButR is not transitive for example

Letx=BOY, y=TOY andz=THREE

then (x,y) €R (O, Y are common) and (y, z) € R (T is
common) but (x, z) ¢ R. (as no letter is common)

(@ Risreflexive and transitive only.
Here (3, 3), (6,6),(9,9),(12,12) eR

(3, 6), (6,12), (3, 12) € R[So, transitive].
-+ (3,6) R but(6,3) ¢ R

[So, reflexive]

[So, non-symmetric]

@ Givenf(x)= tan”! [1 2x2] =2tan"'x

—X

forx e (-1,1)

If x e(—l, 1) —tan"'x e(%f, g)

= 2tan"x e[_—n,ﬁj
272

Clearly, range of f (x) = [— g gj

For f'to be onto, codomain = range
. . T T
.. Co-domain of function=B=| ——, — |.
22
() - (1,1) ¢ R=Risnotreflexive
+(2,3)eRbut(3,2) ¢ R
.. Ris not symmetric
-+ (4,2)and (2,4) e Rbut(4,4) ¢ R
= R is not transitive
(@ Given that f(x) is onto

.. range of /(x) = codomain =S
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24,

25.

Now, f(x)=sinx—+v3cosx+1

:2sin(x—£] +1
3

we know that —1 < sin(x—gj <1

—1S2sin[x—§j+ls3

S fx) e[-L 3]1=8

d Wehavef:N—1

Let x and y are two even natural numbers,
andf(x):f(y):_?x:_—zy =x=y

.. f(n) is one-one for even natural number.

Let x and y are two odd natural numbers and

x=1_ y-1

=—— S x=y

0)=r()=t=2

.. f(n) is one-one for odd natural number.
Hence f is one-one.

-1
Lety=nT:>2y+l=n

This shows that # is always odd number for y € 1.

and y=77n2>72y=n

This shows that n is always even number for y € 1.

From (i) and (ii)
Range of f=1=codomain
. fis onto.

Hence f'is one one and onto both.

82x _Q2x
a) Y=oy
( ) 82x +8—2x

Iy 87 gar_l+y

-y g2 1-y

= 4x=logg (H_y]

-y

1 1
= x=-—logg Y
4 1-y

_ 1 1
57 = logs (ﬁ)

1-x

26.

27.

29.

 Mathematics]
®) (g0 (@) =g(fl0) =)+ /) - 1

TORE R

[ g(f(x))=4x>—10x+5]

a— a—Xx
()
@ f(f(x>)=a+[+fj§]=x

a+x

a—ax

a(l-x) _a-x

=f(x)= a=1

1+x 1+x a+x

.'.f(x)zt—i:f[—%]:3

b) o) =((hof)og)x)

. q{gj _ h[f(g(gm = W3 =hE")

-3 1
- 1+J§=—5(l+3—2ﬁ):\/§—2:—(—\/§+2)

g 11w
=—tan 15°=tan (180° — 15°)=tan [n_ij =tan§
© f(x)=x*;xeR
g(A)={xe R:f(x) e A} S=[0,4]
g®)={xeR:f(x)eS}
={xeR:0<x?<4}={x eR:-2<xL2}

L g®)= S f(g8)= f(S)

g ) =1{xeR:f(x) ef(S)}
={xeR:x’e S} ={xeR:0<x?<16}
={xreR:-4<x<4}

S g(fS)#g(S)

- g(f(S))=g(S)isincorrect.
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30. (@) The given relation is Now, for R, , (b, a) € R,, (a, c) € Ry but (b, ¢) & R,.
‘ 1 Similarly, for R, , (b, ¢) € R}, (c,a) € R but (b, a) € R,.
(o Jof) (x)=f(x)= 1—x Therefore, neither R, nor R, is transitive.
. 33. () Suppose y=f(x)
= (L) o)== x—1
x = y=
x=2
. 1 = x-2y=x-1
—=-4 = (y-Dx=2y-1
P C R
=>{foN T |=1-—~5 -1 | hx="
1 2y—1
2 X 1 X X - x :f—l ()/): y
X y-1
1 As the function is invertible on the given domain and its
=(fo ‘])(x):i [— is replaced by xil inverse can be obtained as above.
b M. @ fe)=x
x = f(3"%-1)=2""GY.x-1)+1=x
DfZ(J(x))_x—l = 210(3]0){*1)"1‘1:)(
. = x(6"-1)=2"-1
31—J(x):; [ fx)=1-x] S0 |10
= x= =
. | 610_1  310_,-10
S JE)=l-——=——= fi(%)
x-1 1-x 1 -1
31. (¢) Here, 35. (© fi®)=f., 0= &)= =
R ={(x,y) e NxN:2x+y=10} and -1
Ry={(x,y) e NXN:x+2y=10}
ForRj;2x+y=10andx,y e N _ _ _ _
So, possible values for x and y are: AR AN _x-1 *
x=1,y=81ie.(1,8); X
x=2,y=61e.(2,06); ]
x=3,y=41i.e.(3,4)and L=, @=£(@))=f &)= T
x=4,y=21.e.(4,2).
R= {(1’ 8)’ (2> 6)5 (3’ 4)3 (49 2)} X —
1 — _ _
Therefore, Range of R, is {2,4, 6, 8} L= @)=, ()= X
R is not symmetric .
Also, R is not transitive because (3, 4), (4, 2) € R but R A AT -
0 3 6 1- X
(3,2) R,
Thus, options A, B and D are incorrect. x-1
ForR,;x+2y=10andx,y e N T Pt e =
So, poss1bl.e values for x and y are: f=fi= o= —x
x=8,y=1lie. (8 1)
x=6,y=2ie.(6,2); 2
~6y=2i (6,2) 351 2 (9 g_1 .
x—4,y—31.e.(4,3)and f (3):_:_f =2 __
x=2,y=4ie. (2,4) o 303713 2 2
R,={(8,1),(6,2),(4,3), 2. 4)} 3
Therefore, Range of R, is {1, 2,3, 4} 3 3
R, is not symmetric and transitive. /) (Ej =7

32. (@ Both R, and R, are symmetric as

For any (x, y) € R;, we have P 3
(v, x) € R and similarly for R, S S B (Ej +f, 5=

W | wn



M-260
36.

37.

38.

EBD 83

() Sincef(x) and g(x) are inverse of each other

YIS

LU= 7
= g(f(x)=1+x [ f1(x)=
Here x=g(y)

g0 =1+[g]

' 5
= g'(0)=1+(g))
(d Let 4 and B be non-empty sets in R.
Let f: A — B is bijective function.

Clearly statement - 1 is true which says that f'is an onto
function.

Statement - 2 is also true statement but it is not the
correct explanation for statement-1

@ Given f is a bijective function

S :[1,00) > [1,00)
f(x)=(x-17+1,x>1
Let y=(x-1+1=(x-1)" = y-1
= x=1tJy-1= 7 (y)=1xfy-1
= f(x)=1+dx-1{x21)

Hence statement-2 is correct

1+x5j 39.

40.

Now f(x) = f’l(x)
:>f(x):x3(x—l)2+1=x

= X -3x+2=0=>x=12

Hence statement-1 is correct

d Giventhatf(x) =(x+ 1)1, x > -1

Clearly D;=[~1, oo ) but co-domain is not given. Therefore

f(x) is onto.

Let f(x)=f(x)

= (@t 1=, 1)’ -1

= X =x
f(x) is one-one, hence f(x) is bijection
(x + 1) being something +ve, V x>—1
£ o) will exist.

Let(x+1)>=1=y

= x+l=4y+1 (+ve squarerootasx +1> ()

=x=—1+.y+l

3f71(x)= Vx+1-1
Then f(x)=f"(x)

= @+1)YP?-1=+vx+1-1

= a+1)P=Jx+l = @+ D) =@+1)
S@E+D)[E+1)1-11=0 = x=-1,0
.. The statement-1 and statement-2 both are true.
(d) Clearly f'(x) = 4x + 3 is one one and onto, so it is
invertible.
Let f(x)=4x+3=y

y=3 y-3

=x=" 8 ==
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