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Let4={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

[Jan. 11,2019 (ID)]

f(x) = 1‘& . Then fis:

(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 k

isamultiple of 4 is : [Jan. 11, 2019 (ID)]
(@) 6 x(15)! (b) S!x6!
(c) (15)!x6! (d) 59x15

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

4L s odd

J(m)=

if n is even

BN

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:xis not a positive integer } . Define a func-

[Jan. 10, 2019 (ID)]

2
tion f: A —> R as f{x) = —xl , then fis:[Jan. 09, 2019 (IT)]
T

(a) not injective

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

(d) injective but not surjective

11
The function f: R — [— > E} defined as f(x) = is:

1+x2’
[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, cooveen. , X7} and B= {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
f{x) = y,, is equal to : (Online April 11, 2015)

@ 147C; () 16'C, (0 14C, (@@ 127C,

x|—1
Let f: R — R be defined by f(x) = |, 17|
[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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Let P be the relation defined on the set of all real numbers
such that

P={(a, b): sec’a—tan?b=1}. Then P is:
[Online April 9, 2014]

(a) reflexive and symmetric but not transitive.
(b) reflexive and transitive but not symmetric.
(c) symmetric and transitive but not reflexive.
(d) anequivalencerelation.
LetR={(x,y) : x,y € Nand x>—4xy+3)2 =0}, where N
is the set of all natural numbers. Then the relation R is :

[Online April 23,2013]
(a) reflexive but neither symmetric nor transitive.
(b) symmetric and transitive.
(c¢) reflexive and symmetric,
(d) reflexive and transitive.
LetR={(3,3)(5,5),(9,9),(12,12),(5,12),(3,9),(3,12),(3,5)}
bearelation ontheset4 = {3,5,9,12}. Then, R is :

[Online April 22, 2013]
(a) reflexive, symmetric but not transitive.
(b) symmetric, transitive but not reflexive.
(c) anequivalence relation.
(d) reflexive, transitive but not symmetric.
LetA={1,2,3,4} andR: A — A be the relation defined
byR={(,1),(2,3),(3,4),(4,2)}. Thecorrect statement is :

[Online April 9, 2013]

(a) R does not have an inverse.
(b) R isnot a one to one function.
(c) R isan onto function.
(d) Risnota function.
If P(S) denotes the set of all subsets of a given set S, then
the number of one-to-one functions from the set
S={1,2,3} tothe set P(S) is [Online May 19, 2012]
(@ 24 (b) 8 (©) 336 (@ 320

IfA= {xez* :x<10 andx isa multiple of 3 or 4}, where

z" is the set of positive integers, then the total number of

symmetric relations on 4 is [Online May 12, 2012]
(@ 2° (b) 2 (c) 2'° (d) 2%
Let R be the set of real numbers. [2011]

Statement-1: 4 = {(x,y)€ R X R: y—xisan integer} is an

equivalence relation on R.

Statement-2: B = {(x, y) € R X R :x= oy for some rational

number o} is an equivalence relation on R.

(a) Statement-1 is true, Statement-2 is true; Statement-2 is
not a correct explanation for Statement-1.

(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
a correct explanation for Statement-1.

17.

18.

19.

20.

21.

22.

=

Consider the following relations:
R = {(x, y) | x, y are real numbers and x = wy for some

, (m p)
rational number w}; S={L;7;J | m,n, p and q are

integers such thatn, g = 0 and gm =pn}.

Then

(a) Neither R nor S is an equivalence relation

(b) Sisan equivalence relation but R is not an equivalence
relation

(¢) Rand Sboth are equivalence relations

(d) Risan equivalence relation but S is not an equivalence
relation

Let R be the real line. Consider the following subsets of

theplane R x R:

S={(x,y):y=x+1land 0<x<2}

T={(x,y): x—yisaninteger},

Which one of the following is true? [2008]

(a) Neither Snor T'is an equivalence relation on R

(b) Both Sand T are equivalence relation on R

(c) Sisan equivalence relation on R but T'is not

(d) Tisan equivalence relation on R but S is not

Let W denote the words in the English dictionary. Define

the relation R by R = {(x, y) € W x W] the words x and y

have at least one letter in common.} Then R is [2006]

(a) not reflexive, symmetric and transitive

(b) relexive, symmetric and not transitive

(c) reflexive, symmetric and transitive

(d) reflexive, not symmetric and transitive

Let R = {(3, 3), (6, 6), (9, 9), (12, 12), (6, 12), (3, 9),

(3,12),(3, 6)} be arelation on the set

A=1{3,6,9,12}. Therelation is

(a) reflexive and transitive only

(b) reflexive only

(c) anequivalence relation

(d) reflexive and symmetric only

Let f: (-1, 1) — B, be a function defined by

[2010]

[2005]

9 2x
f(x)= tan ! 2’ then fis both one - one and onto when

o e

© [-2.1] @ (-3

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

(a) reflexive
(c) not symmetric

B isthe interval [2005]

(b) transitive
(d) a function
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23. If f:R fi —sinx— i 3 =2
3. M/:R= S, defined by f(x)=siny=3cosx+l, I pg gy o [o,—] JJetfi) = » 2) = tan xand h(x) =5
i i 2 1+x
onto, then the interval of Sis [2004]
T
@ (13 ® L1 © 01 @ 03 1£4(6) = (hopog) 0. then g 5 iscqua o
24. A function f from the set of natural numbers to integers .
’ April 12,2019 (1
defined by [2003] [April 12, 2019 (D]
fans (b) tner (© tn-l  (d) tan 2
. . (a) an 5 (b) tan 2 (o) an - (d) an--
—— ,whennisodd )
f(n)= 2 is 29. Let f(x)=x",xeR. For any AcR, define g(A) =
n .
——,whenniseven {xeR: f(x)eA}.If S = [0, 4], then which one of the
following statements is not true ? [April 10,2019 ()]
(a) neither one -one nor onto @ g (S)=S (b) f(g(S)=S
(b) one-one but not onto (© g (S)=g(S) (@ f(g(S))=1L(S)
(c) onto but not one-one 30. E R 0. 10 Iet 1 . d
(d) one-one and onto both. » ForxeR—{0, 1}, letf, () = x /() =1-xan
--------------------------------------------------- 1 . . .
Composite Functions & Relations, S 0= 1—x be three given functions. If a function, J(x)
. ToPIC g'V:rf;f“‘:lfl sa Function, Binary satisfies (f,0Jof ) (x) = f,(x) then J(x) is equal to:
‘ P [Jan. 09, 2019 (I)]
1
g2x _ g2 @ £, © _A6 © L® @ f6)
25. The inverse function of f(x) = ——=-,x€(-L1), is
& +8 Let N denote the set of all natural numbers. Define two
- [Jan. 8, 2020 (I)] binary relationson Nas R; = {(x,y) e Nx N : 2x +y =10}
and R, = {(x,y) e Nx N:x+2y=10}. Then
1 1+x 1 1-x [Online April 16,2018]
@ ZIOge 1—x (b) Z(IOgB e)log, 1+ (a) Both R, and R, are transitive relations
(b) Both R, and R, are symmetric relations
1 1-x 1 I+x () RangeofR,is {1,2,3,4}
—log,| — —( log,| — 2 T
© 3 Og°(1+x) @ 4(0g86) 0g°(1—x) (d) RangeofR, is {2,4,8}
32. Consider the following two binary relations on the set
A = {aa ba C} : R] = {(Cr a) (ba b) s (a7 C), (C, C)’ (ba C)a (aa a)}
5 and R, = {(a, b), (b, a), (¢, ), (¢, @), (a, a), (b, b), (a, ¢). Then
26. Ifg(x)=x2 +x—1and (gof) (x) =4x>—10x + 5, then f(4j [Online April 15, 2018]
is equal to: [Jan. 7, 2020 (D)] (@) R, is symmetric but it is r.1(?t transitive
(b) Both R, and R, are transitive
3 1 1 3 (c) Both R, and R, are not symmetric
@) P (b) ) © 9 @ ) (d) R, is not symmetric but it is transitive
27. For a suitably chosen real constant a, let a function, 33.  Let/:A—>Bbea function defined as f(x) = X—; , where
X —
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a—x
f:R—{—a}— Rbe defined by f(x) = P Further sup-

pose that for any real number x # — @ and f'(x) # — a,

1 j .
is equal to:

(fof ) (¥)=x. Then f[_g

[Sep. 06, 2020 (II)]

1
@3 -5 ©-3 @3

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

(a) invertibleand f~! (y)= "
y—
] . 1, 3y—1
(b) invertibleand /™! (y)= 1
y—
(c) noinvertible

(d) invertibleand /! ()= %
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34. Letf(x)=2!0-x+1and g(x)=3'0x — 1. If (fog)(x)=x,then ~ 38. Letfbe a function defined by
xisequal to: [Online April 8,2017] 5
304 S0 f(x)z(x—l) +],(x21).
@ o -0 ® o o0 _
310 _p-10 210 _3-10 Statement - 1 : The set {XZf(x)?f l(x)}={1,2}-
~10 -10
A3 d 1-2 Statement - 2 : / is a bijection and
(© 210 _3-10 (d 310 _5-10

35s.

36.

37.
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1
For x eR,x # 0, let f(x) = T—x and f | (x) =1(f,(x)),

—X

2 3
n=0,1,2,....Thenthevalueoff100(3)+fl 3 +H| S is

2
equal to: [Online April 9,2016]
s 4 5]
@5 ®F ©3F @]
1
If g is the inverse of a function fand f'(x) = s then
+x
g'(x) is equal to: [2014]
1 5
@ ———s b 1+{g(x)}
1+{g ()}
(©) 1+x° (d) 5x*
Let 4 and B be non empty sets in Rand f: 4 > Bis a
bijective function. [Online May 26, 2012]

Statement 1: fis an onto function.

Statement 2: There exists a function g : B — 4 such that

fog=1.

(a) Statement 1 is true, 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.

39.

40.

f(x) =1+Vx-1x =1
(a) Statement-1 is true, Statement-2 is true; Statement-2 is
a correct explanation for Statement-1.

(b) Statement-1 is true, Statement-2 is true; Statement-2 is
NOT a correct explanation for Statement-1.

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

(d) Statement-1 is false, Statement-2 is true.

Let fix)=(x+1)? =1, x> -1

Statement -1 : The set {x : fix)=f"(x) = {0, -1}

Statement-2 : fis a bijection. [2009]

(a) Statement-1 is true, Statement-2 is true. Statement-2 is
not a correct explanation for Statement-1.

(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
a correct explanation for Statement-1.

Let f: N—>Y be a function defined as f{x) = 4x + 3 where

Y={yeN:y=4x+3forsomex € N}.

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

3y+4 3
@ g0)="57 ) g)=4+

© g»= r+3

_ry-3
n d g»= 2

EBD_83
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L (19.00)

The desired functions will contain either one element or
two elements in its codomain of which '2' always belongs

tof(A).
.. Theset B canbe {2}, {1,2}, {2,3}, {2,4}
Total number of functions =1 +(23—-2)3 =19.

2. (Bonus) f: (0, ) — (0, =)

is not a function

1
.f(x)—‘lg

f(1)=0and 1 € domain but 0 ¢ co-domain
Hence, f(x) is not a function.
3.  (¢) Domainand codomain={1,2,3,...,20}.
There are five multiple of 4 as 4, 8, 12, 16 and 20.
and there are 6 multiple of 3 as 3, 6,9, 12, 15, 18.

Since, when ever k is multiple of 4 then f{k) is multiple of 3

then total number of arrangement

=% x5!=6!

Remaining 15 elements can be arranged in 15! ways.
Since, for every input, there is an output

= function f'(k) in onto

Total number of arrangement=15! . 6!

24 i s odd
2
4. @ fm=|n .. .
—, ifniseven
2
2, n=1
1, n=2
4, n=3
3, n=4
gm=1> "
6, n=5
5, n=6
Then,
%, if g(n) is odd

if g(n) is even

fgm)=) g
2,

Get More Learning Materials Here: &
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M-255

-

-

S

S I 3 x S =
Il
[ N, T G UCRI S

W W

fgn)=|

= fog is onto but not one - one
d AsA={xe R:xisnotapositive integer}
. . 2x
A function f: 4 — R given by fix) = 1
x—
Sx)=MAx) e x =x,
So, fis one-one.
As fix) #2 for any x € A = fis not onto.
Hence fis injective but not surjective.

11
()] Wehavef:R—)[_— —},

2’2
X
fx)= Vx eR
) 1+ x?
. 1+x2).1-x2x  —(x+1)(x-1)

=) =" 52y (1+x2)2

_ + _

x=-1 x=1

sign of f” (x)
= f" (x) changes sign in different intervals.

.. Not injective
N X
owy=
Y 1+ x2

= y+yx2=x
= yxX’-x+y=0
Fory#0,D=1-4y*>0

-11
= —,—|—10
y{z 2} {0}
Fory=0=x=0

-1
Range is 55

= Surjective but not injective
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7. @ f(1)=1-5[1/5]=1
f(6)=6-5[6/5]=1

f(10)=10-5(2) =0 which is not in co-domain.
Neither one—one nor onto.

} — Many one

8. (@ Number of onto function such that exactly three

1
elements in x € A such that f{x) = 3 is equal to
=7Cy, {24-2}=14.7C,

x|—1
9. © f(»= k-1
|x| +1
for one-one function if f (x;) = f (x,) then
x; must be equal to x,
Let f(x1) =f(x2)
pal =1 _ a1
Po|+1 |xo|+1

e+ = e = 1= o ] <o+ a1

= |x1|—|x2|:|x2|—|x1|

2| =20
[ = |
X] =Xy X = =Xy
here x, has two values therefore function is many one
function.
-1

For onto : f(x)= m

|x| +1

for every value of f (x) there is a value of x in domain

set.
If f (x) is negative then x = 0

for all positive value of f'(x), domain contain atleast one

element. Hence f (x) is onto function.

10. @ P= {(a,b):sec’a—tan’b=1}
For reflexive :
sec’a—tan’a=1 (true v a)
For symmetric :
sec2 b — tan a = 1
LHS
1+tan’bh—(sec’ a—1) = 1+tan®h—sec? a+1
= — (sec? g — tan2bh) + 2
=—-1+2=1
So, Relation is symmetric
For transitive :
if sec2 ¢ — tan2 b = 1 and sec? b — tan? ¢ = 1
sec? a — tan? ¢ = (1 + tan? b) — (sec? b — 1)
= —sec?b + tan2b + 2
=-1+2=1
So, Relation is transitive.
Hence, Relation P is an equivalence relation

Get More Learning Materials Here: &

@ R={(x,»):x,y eNandx?—4xy+3y?=0}
Now, x> —4xy +3)2=0
= (x-»x-3y)=0
x=y or x =3y
R={(, 1), 3, 1), (2, 2), (6, 2), (3, 3),

Since (1, 1), (2, 2), (3, 3),...... are present in the relation,
therefore R is reflexive.

Since (3, 1) is an element of R but (1, 3) is not the element of
R, therefore R is not symmetric

Here(3,1) eRand(l,1) eR = (3,1)eR

(6,2) eRand(2,2) eR = (6,2) eR

For all such (a, b) € R and (b, ¢) € R
= (a,c)eR

Hence R is transitive.

d LetR={(3,3),(5,5),(9,9),(12,12),(5,12),(3,9),(3, 12),
(3, 5)} be arelation on set

A=1{3,5,9,12}

Clearly, every element of A is related to itself.

Therefore, it is a reflexive.

Now, R is not symmetry because 3 is related to 5 but 5 is
not related to 3.

Also R is transitive relation because it satisfies the property
thatifa Rband bR cthenaRe.
(¢) Domain={1,2,3,4}
Range={1,2,3,4}
Domain = Range

Hence the relation R is onto function.
() LetS={1,2,3}=n(S)=3
Now, P (S) = set of all subsets of S
total no. of subsets = 23 =8
- n[P(S)]=8
Now, number of one-to-one functions from S — P(S) is
8P = B g x7x6=336

35 '
() A relation on a set A is said to be symmetric iff
(a,b)e A= (b,a)e A, YV a,be A
Here 4 =1{3,4,6,8,9}
Number of order pairs of 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 — 4, 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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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(A)+n(B)=5+10=15

Hence number of all relations on set D= (2

= Number of symmetric relations on set D = (2)!3
16. (@ - x—x=0¢€l(..Risreflexive)

Let(x,y) € Rasx—yandy—-x el

Nowx—-yelandy—-ze I=>x—zel

So, R is transative.

Hence R is equivalence.

)15

Similarlyas x = oy for o= 1. Bis reflexive symmetric and

transative. Hence B is equivalence.

Both relations are equivalence but not the correct

explanation.
17. () LetxRy.

X
=DX=EWYy =>y= —
w

=>0,x) &R
R is not symmetric
m
Let S:—SE
noq
= gm=pn = p_n
g n
o2 . reflexive.
non
m_p p_m i
— =" = —=— .. symmetric
noq q m
m r
et =52 25>
n q q s

q n s
= ms=rntransitive.
S is an equivalence relation.

18. () Giventhat
S={(x,y):y=x+land 0<x<2}
-+ x # x +1 foranyx €(0,2)
=(x,x) ¢ S
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(" R is symmetric)

19.

20.

21.

22.

23.

So, Sisnot reflexive.
Hence, S'in not an equivalence relation.

Given T ={x, y): x—y is an integer }

-+x—x=01isan 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—yisan integer and y —z is an integer then

(x—y)+ (y—z)=x—z isalso an integer.

.. Tis transitive

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 y have at least one
letter in common. So, R is symmetric.

ButR is not transitive for example

Letx=BOY, y=TOY andz=THREE

then (x,y) €eR(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) e R
(3,6), (6,12), (3, 12) € R[So, transitive].
- (3,6) R but(6,3) ¢ R

[So, reflexive]

[So, non-symmetric]

d Givenf(x)= tanfl( 2x2] =2tan"'x
1

- X

forx e (-1, 1)
If x e(—l, 1) = tan"! x e(_—n, E)
4 4

= 2tan"! x e(_—n, E)
22

Clearly, range of f (x) = [— kil s Ej
2°2

For f'to be onto, codomain = range

.. Co-domain of function= B = (— g > gj .

(€) --(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 f(x) =codomain =S
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Now, f(x):sinx—\/gcosxﬂ
=2sin(x—£] +1
3

we know that —1 < sin (x —g) <1

T

—132sin[x—§)+1£3 S f(x)e[-l, 3]1=S

24. d Wehave f: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

(W)= s () ==L ey

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

-1
Let y=n732y+l=n
This shows that # is always odd number for y € I.
-n
and y=72>72y=n
This shows that # 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.

2x_872x
25. @ V=570
() 82x+872x
1+y 8% gr _ 1T
l-y g2 I-y
1+y
= 4x=logg| —=
1=y
= x:llogs(u—yj
4 -y
-1 1 1+x
x)=—logg| ——
fo®=y gs[l_J
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26.

27.

29.

 Mathematics ]
®) (g0 () =gfl0) =/ @)+ /) - 1

OIRERES

[ g(f(x))=4x*—10x+5]

a—x
a+x

@ f(f(x)):m=x

a+x

a—ax a(l-x) a-x

=a=1

=

=f=

1+x 1+x a+x

f(x)zi;—i:f(—%j =3

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

. d,(g]:h[f(g[gjj]: H(F(3) =GV

-3 1

= m:—z(l+3—2x/§) =3-2=-(3+2)
ﬂ? I1n

=—tan 15°=tan (180° —15°)=tan (Tf—aj =tanE

© f()=x;xeR

gA)={xe R:f(x) e A} S=]0,4]

g®)={xeR:f(x)eS}

={xeR:0<x<4}={x eR:-2<xL2}

S g(8)# S f(g®)# f(S)

g Q) ={xeR:f(x) ef(S)}

={xeR:x’e 2} ={x e R:0<x?< 16}

={xeR:-4<x<4}

- g(f(8)=g(S)

- g(f(S)) =g (S)is incorrect.
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30.

31.

32.
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M-259

(@) The given relation is

1
(foJof) (x)=f,(x)= IT

X
1
= (o) (1) = 121
1
o x
:(ﬂoJ)(ij:l—l 1—1[ fl(x)—_:|

= (foJ)(x)= ﬁ |:i is replaced by x:|
x
=0 ="

X
=1 7J(x):;

[ /) =1-x]

X 1
J(x)zl—ﬁ=:=f3(x)

(¢) Here,

R, ={(x,y) e NxN:2x+y=10} and
Ry={(x,y) e NXN:x+2y=10}
ForR;2x+y=10andx,y e N

So, possible values for x and y are:
x=1,y=81e.(1,8);
x=2,y=61e.(2,06);
x=3,y=41i.e.(3,4)and
x=4,y=21i.e.(4,2).

R, ={(1,8),(2,6),(3,4),(4,2)}
Therefore, Range of R, is {2, 4, 6, 8}
R is not symmetric

Now, for R, , (b, a) € R,, (a, c) € Ry but (b, ¢) ¢ R,.
Similarly, for R , (b, c) € R}, (c,a) € R, but(b,a) ¢ R,.
Therefore, neither R, nor R, is transitive.

33. @

=
=
=

=

As the function is invertible on the given domain and its

Suppose y =f(x)
x—1
x—2

y=

y»x—2y=x-1
y-Dx=2y-1
1

== 2]
y-1

inverse can be obtained as above.

4. @
=

Uy

35. (o)

LO=f., @)=/, ()=

Sgx)=x

fB%-1)=213" x-1)+1=x
203% -1+ 1=x
x(6°-1)=2-1

S0y _pl0
= -
6l0_] 30 _5-10

0=y, =0, ) = —
1

1
_x-l

X

1

L0=f, =/ =)= 7"

1-x

-1
L=1,, =1 e0="

Also, R, is not transitive because (3, 4), (4, 2) € R, but

(3,2) £R,

Thus, options A, B and D are incorrect.
For Ry;x+2y=10andx,y e N

So, possible values for x and y are:
x=8,y=1ie.(8 1)
x=6,y=21ie.(6,2);
x=4,y=31i.e.(4,3)and
x=2,y=41e.(2,4)

R2 = {(8’ 1)’ (65 2)’ (45 3)5 (2’ 4)}
Therefore, Range of R, is {1, 2, 3,4}
R, is not symmetric and transitive.

(@ Both R, and R, are symmetric as
For any (x,y) € R;, we have

(v, x) € R, and similarly for R,

[SSH NV

2 3
1w (2] £ (3)-
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36.

37.

38.

Get More Learning Materials Here: &

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

)= ——
U=

= g(f()=1+2" [ /1) = 15]
1+x

Here x=g(y)

g =1+[g]

, 5
= g'(x)=1+(g)
(d Let 4 and B be non-empty sets in R.
Let f: 4 — 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

J :[1,0) > [l,0)
f(x)=(x-1)+1,x>1
Let y=(x-1)+1=(x-1)" = y-1
= x=ltfy-1= 7 (y)=1xy-1
= f(x)=1dx-1{x21)

Hence statement-2 is correct

39.

40.

Now f(x)= f'(x)
:f(x)zx:(x—l)2+1=x

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

Hence statement-1 is correct

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

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

f(x)is onto.

Let f(x)=/(x)

= (@t -1=(x,+ 1)1

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

Let(x+1)>-1=y

—x+1=+y+1

=x=—1++y+1

= @)= Vr+l-1
Then f(x)=/"(x)

= @+1)P-1=vx+1-1

=@+ =Jx+l = x+ D) =@x+])
S@+D[E+1)1-1]1=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=" ~g(y)= 2

(+ve squareroot asx +1>(Q )

EBD_83
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