Chapter: 1

&= Ud ol

Relations and Functions

gsfasedia Uy (MCQ) |

1 Marks Question:-

If A={1,2,3,4} and R be a relation defined on A
as R={(1,2) (2,1), (3,4), (4,3)} then R is — 6.
afe A={1,2,3,4}31R R =@ A R R={(1,2),
2,1), (3,4), (4,3)yuRATNT e Hdegr 8 af R23—

(a)
(b)
(©)
(d)

Reflexive / ¥qed
Symmetric / 9T

Transitive / HhrH®H
None of them / 3% & BIs =g | e

A relation R in a set A is said to be an

equivalence relation if and only if-

Ue

9y R fodfl 9qzaa A @ goudr €™

el =, afe X daa afe—

(a)
(b)
(©)
(d)

Only Reflexive / ®aa wqed

Only Symmetric / ad FAMAT

Only Transitive / ®ael HhrdH

All of them ie, Reflexive, Symmetric and 8.

Transitive SURTET T4 | i wded, qqAd
—

A relation R in a set A is a subset of—

fosdfl w=aa A R & G§9 R SUNq=aa 2—

(a)
(b)

(©)
(d)

SetA/qg=ad A @ |

Cartesian product of A ie, AXA / ST 0T
AxA BT

o/

None of them / ST ¥ ®I 71 | o

If A={1,2,3,4} and R be a relation defined on A

as R={(2,2), (3,3), (1,2), (2,1)} then R is—

afe A={1,2,3,4} a1 R Gz A WX uR#HI¥A
s H9g R={(2,2), 3,3), (1,2), (2,1)} & @ R

3
(a)
(b)
(©)
(d)

Reflexive / wded 10.

Symmetric / FART

Transitive / GshTH®H
None of them / 379 W ®lIs =&l |

If A={x€2:0<x<6}then Ais—

Ifd A={xen0<x<e6 d AB—

HefT-12 (TOTe

(a) {1,2,3}

(b) {0,2,4,6}

(c) {0,1,2,3,4,5,6}

(d) None of them / 78 & @13 &l |
If A={x€Z:2<2x<6} then Ais—

e A={rez:2<z<6}dl Ad—

(a) {2,4,6}

(b) {2,3,45,6}

(c) ¢

(d) {3.5}

If f: R — R, given by f(x) = 4x+3 then f' (f
inverse) is—

I f: R — R, ¥ uR9INT e f(x) = 4x+3 2
ar f! 23—

@ o=

(b) f'l(x) does not exist /- f'l(x) <t el 2 |
(© lo="3"

(d) None of them /375 | I =& |

If f: R — R be a function such that f(x) =
2x+1, then inverse of f ie, £
Ifg f: R - R¥ 9R¥MYa & wad f(x) =
xR ar 1R -

@ o=

b o=

() £ (x)doesnot exist /£ (x)ured T By ¥ |
(d) None of them / 78 & ®Ig &l |

If f(x) = sin’x and g(x) = x then (fog) (x) is—
Ife f(x) = sin’x 3R g(x) =x2 dl (fog) (x) 2—
(a) sinx

(b) sin’x

(c) sinx?

(d) None of them / 78 ¥ &TS &l |

If f(x) = sin x and g(x) = x* then (fog) is—

If& f(x) =sin x AR g(x) =x*2 al (fog) & |-
(a) sinx

(b) sinx?

(c) sin’x

(d) None of them / 78 ¥ &T3 &l |

is —
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11.

12.

13.

14.

15.

16.

HefT-12 (TOTe

If f(x) = e*and g(x) = log x then (gof) is —

Ife f(x) = e*3R g(x) =logx 2 dI (gof) & |-
(a) elogx

(b) loge*

(c) logx.e*

(d) None of them / ST & ®I3 8l |

If f(x) =log x and g(x) = sin x then (gof) is—
Ife f(x) =log x 3MX g(x) =sinx & @I (gof)
g -

(a) sin(log x)

(b) log(sin x)

(c) logx.sinx

(d) None of them / 379 ¥ &3 2l |

If binary operation '*' is defined as a*b =
ab+1 then 2*4 is equal to—

afe e fgamamdy wfear *, a*b = ab+1 gRT
g9 & a1 2%4 &1 919 © |-

(a 9

() 7

(c) 6

(d 1

b 2
A Binary operation 'o' is defined as aob = Qb

2
then 104 is equal to —

2
e fgamamd  <dfsar o', a0b=%§m
9RaAT & oY lod &1 9191 © |-
(a) 8
(b) 4
() 2
(d) 16
If f: R — R be a function defined by
f(x) =2x — 3,V x € Rthen fis —
gfe f: R > RU® ®ad f(x)=2x — 3,V x €R
gRT uRwAa & o £ 3 —

@ =2

® o=t

(C) f’l (x)=3x—2

(@) £ does not exist/ £~ uTer LY BraT 21
Iff: R — R, is defined by f(x) = x>+2 then (fof)
is —

Ifg f: R — R, f(x) = x*+2 g1 9R¥f¥a & aF
(fof) 2 1 —

(a) x*+4x*+6

{2}

17.

18.

19.

20.

21.

(b) 4x2+6

(c) x*+6

(d) x*+6x>+4

Iff: R — Ris defined by f(x) = (x+2) then (fof) is —

Ifg f: R — R, f(x) = (x+2)gR1 aR#fya & at
(fof) B |-
(a) x+4
(b) x+6
(c) x+8
(d) x+10
If R be the relation in the set N given by
R={(a,b): a=b-2,b > 6}, then -
Ifs aY=ad NIR RU& 49 & ol R={(a,b):
a=b-2,b> 6} grRr uRwf¥a 2 ar —
(a) 24) € R
(b) 38 €R
(¢) (6,8) € R
d 8,7 €R
If R be the relation in the set N given by
R={(a,b) : b=2a,a>4}, then -
Ifs @=aa N IR RU& €§9 = < R= {(a,b)
:b=2a,a>4}, g~ uRwifda @ ar —
(a) (5,10) e R
(b) (10,5 € R
(c) 48 €R
(d) 4,10) e R
If R be the set of all real numbers , then the
function f : R — R defined by f (x) = | x| is -
afe R arifas qeamsil &1 aqzad € a1 (b
%ot f:R—R ,f(x)=|x|grr aRurfya 2
ql f 28—
(a) one-oneonly / ®dd ThH®
(b) onto only / ®ddl 3JITTBIEH
(c) neither one - one nor onto / T Y&
1 3ATBIqh
(d) both one-one and onto/ Td & U4 ATBICH
HEl

A binary operation * : A x A — A is said to be
associative if —

U fgamem) |ibar *: Ax A > A&l aEad
$El SIar @ afs —

(@) (a*b)*c=a*(b*c)

(b) (a*b)*c=(a*c)*Db

(c) (a*b)*c=b*(a*c)

(d) None of them / 78 ¥ ®I3 &l |
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22.

A binary operation * on the set X is called
commutative if — (for every a,b € X)

U fgamardl dfepar * fedl gyzaa X wR »4
fafrig seamar @ afy -

(a) a*b=b*a
(b) a*b=a*b
(c) b*a=b*a

(d) None of them / 37 & ®Ig &l |

sifa g 3119 U (Very Short Question) |

2 Marks Question:-

Is the function f:N — N, surjective (onto)
where f(x)=2x+3.

#1 f:N — N, AMBIEH Bl 87 WIdid
f(x)=2x+3.

If a function f:R — R defined by f(x) = |x]|
, XeR then examine whether the function is
one-one or many one.

% f: R —> R$I Thd I 9806 & A
Sifd; wrefe f(x) = |x],xeR

Examine whether the function f:R — R,
defined by f(x) = x>, xR is one-one?

T Bl f: R —> RUS®S Bl 2, W&l f(x) =
x3, xeR?

Examine whether the function f:N—N, where
f(x)=3x, xe N is onto?

FT Bead f:N—-N, 3MBIeH 8, al f(x)=3x,

xe N?

e 3T WY (Short Question) |

HefT-12 (TOTe

3 Marks Question:-

If R — R, g:R — R are two functions such
that f(x) = x®> and g(x) = x* then find the
functions (fog)(x) and (gof)(x). Are (fog) and
(gof) equal functions?

afs f:R —» R, g:R —» R 3 ®ad 2, i@l f(x)
=x23R g(x) =x*a wad (fog) aT (gof) FTa
&Y | T (fog) 3R (gof) IRTER W+ 27?7

Iff:R — R, be a function defined by f(x)=2x+7,
x e R, define f:R — R Also find the value of
f1(3).

Ifg f:R —» RU& Bad 8 W&l f(x)=2x+7, xe
R,dl f:R — R uR%If¥a &x, v £!(3) &1 9+

EIcEcad|

Prove that the function f:R —R is an one-one
onto function, where f(x)=2x, xeR.

fig &Y f& B f:R »R W& f(x)=2x, xeR
Ud one-one onto %l © |

If f:R — R is defined by f(x) = x2-3x+2 then
find the value of f(f(x)) = ?

Ifg f:R —» R U& Ba+ 8, oal f(x) = x2-3x+2,
xeRdl f(f(x)) &1 99 fAdret ?

< I Uy (Long Question) |

{3}

5 Marks Question:-

Let us suppose set A={1,2,3}, B={4,5,6,7} and
={(1,4), (2,5), (3,6)}. Prove that f is a function
from A to B, which is one-one but not onto?

AT 6 A={1,2,3}, B={4,5,6,7} 3R f={(1,4),
(2,5), (3a6)}a(ﬁ fog & f&» f,Aﬁ B # Udh
%< & Sl one-one dl @ UR=] onto gl ?

Suppose the function f:N — N be defined as
follows—

+ .
n*1 . \when nis odd

f(n) =
% ; when n is even

then verify whether f is bijective or not?

gfe o £:N — N frr=iferfRad wu @ afRurfya
2

ntl

; ofd n faww s €
f(n) =

NIERN

; Ofd n 9 T @ |

ql oifd &x 9ard & f, bijective 8 & T&?
Prove that the function f:R — R, defined by
1;x>0
fay=1 05 x=0
-1; x<0

is neither one-one nor onto function?

g #IfvT f% f:R - R,
1;af& x>0

fo) =1 0;3afC x=0
-1;afes x<0

gRT < fugs wos 1 af ol 2 iR T &
IATBIED @ |
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Answer:'"'Relations and Functions"

|4.

fiN—N; f(z) =3z, €N

MCQ Solutions: Lety =3z
1. () 9. (b) 17. (a) r=%
2. (d) 10. (b) 18. (c) ' 1
3. (b) 11. (b) 19. (a) if we put y = 1thenx=§€EN
4. (b) 12. (a) 20. (¢) Thus 1eN has no pre-image in N
5. (¢ 13. (a) 21. (a) = fis not onto
6. (®) 14. (@ 22. (a) | Short Question (3 Marks Solution) |
7. (a) 15. (a) 1. R R.st. flo) =2 and
8. (a) 6. (a) fiR— R,st, flx) =12 an
| S > S | gR— R,st,g(x) =1
Ve hort Question (2 Marks Solution
1 St Quesfion ‘ - (fog) (z) = flg )]
_ = fl']
1. f:N — N such that f(x) =2x + 3, xeN
Lety =2x+3 :(xs)z
S 2x—y-3 = (fog) (z) = 2° ———— (1)
L oy3 Again, (gof) (z) = g[f ()]
: 4-3 1 =gl
ifweputy=4 then x =5~ =5 &N = [2*]®
Thu.s, 4 € N has no pre-image in N. \ (go f) (z) =2 ———— (2)
= f is not onto. 1 and 2 ;
2. fR—>Rs.t; f(x) =x|,xeR Jrom eq” 1 and 2 we ge
clearly f(-1) = |-1| fog = gof.
=1 f:R — R such that f(z) =2z +7,2€R
?nd f) =1=1 then f":R — R will exist
;e;[ f(l- 2 :1 1=1) as f is an one — one onto function
u - .
Thus two different elements in R have the same Let y € R be an image of z €R
image. S fle) =y
= fis not one-one. =20+ 7=y
i.e. f is many one. S 2=y~ 7
3. fR — R, such that f(x)=x*; xeR y—7
Let f(z)= f(z) N
=7 =1 as f(x)=22+7
(i —23)=0 S (20+7) =2
(o2 (o 5+ fai|=0 a1
or f(x) =
.. either r 2 .
xn—x=0o0r (1‘14‘%)2""%1‘% =0 Thus fﬂ:R — R such that fl(x) = xT; TER
2 _3=7 -
but (x1+%> +%x§ #0 hence, f(3) = 9~ 2
=T =2
= f'is a one-one
HEIT-12 (TI0T<) —— FREIRA. - wod I6-T-3R T yen RO 8 (2024)
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3. f: R-R such that f(x) = 2x, x€ R 2. £N — N such that,

Let f(x) = f(2,); where 1,1, € R n‘; 1 :n=odd
= 2iE1 - 21'2 f(n) = n

o sn=even
=T =X
Thus fis a one-one function over R ~ We have
Again, f1) = lzil,asn= 1 =odd
Lety = 2x 5

= —_— :1
=45 %

1 and f(2) =5 ,as n=2=even

if we put y = 1thenx=7ER

=1
Thus,y=1¢ R has a pre-image in R = f()=1=12)

but 1 #2

= fis an onto function

hence, we say that f is a one-one onto function.

4. f:R — R such that

flo)=2"—3z+2;2€R

= f(f (@) = fIf ()]
= flz* — 3z + 2]

ie, we get same image for two different elements.
Thus, f'is not one-one
ie, f is many-one function

Again,
Let n e N is an arbitrary element.
ifn=odd = (2n-1)isodd

, 2n-1)+1
(= 30+2)"— Bl — 30+ 2) +2 fan-1) = 22
= (' + 92" +4— 62" — 120+ 42%) — :27n
(32’ =9z +6) +2 =f2n-1) =n
=>f[f(x)] =2+ 92" +4—62° if n = even = 2n is even
- 3%+ 9z — ~fen) =20
120+ 42" — 32"+ 92— 6+ 2 2
= f(2n) =n

=2'—62°+(9+4-3)2"+(=12+9)x
+A—-F+72)

=2'— 62+ 102" — 32

= flf(2)] = 2" = 62° + 102* — 3.

Thus, for each n € N there exist its pre-image in N
= fis onto

hence, fis not one-one but onto function

ie, fis not bijective

| Long Question (5 Marks Solution) | 3. fR—R; such that
1. I ;x>0
f:d— Biwhere A={1,2,3}, B={4,5.6.7} =15 1550

such that f={(1,4),(2,5),(3,6)}
clearly, f(1) = 4

f(2)=5

and f(3) =6

" each x € A has unique tmage in B
under the function f

.. [ is a one — one functiion

Again,

there exist T € codomain 'B' such that
there does not exist any a € A

ie, 7 € B is such an element which has no pre — image in set A

= [ is nol onto

S f2)=1and f(3)=1

= f(2)=1=1(3)

but2 #3

we get same image for different elements

= fis many one

ie, f is not one-one

Again,

2 € codomain such that there exist no element in

the domain 'R' for which 2 will becomes image
= f is not onto

also Range (f) = {1,0,-1} cR
= f is not onto

hence, f is neither one-one nor onto fuction.

hence, f:A — B s a function which is one — one but not onto
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