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Functions Ex 2.1 Q1(i)

Example of a function which is one-one but not only,
let £: & — & given by f[x) =x?

Check for injectivity:
letw, v e N such that
flx)=7ly)
¥ =2
[¥-w){x+y)=0 [ x,ypeN= x+y>0]
=y =0
L
fis one-one

b

Surjectivity: let v e & be arbitrary, then

flx)=y
= x% =y
= X o= ,f; g & for non-perfect square value of v,

Mo non-perfect square value of v has a pre image in dom ain M.

f: N — N given by £ {x) = x* is one-one but not onto.



Functions Ex 2.1 Q1(ii)

Example of a function which is onto but not one-one,
let £ : 8 = & defined by f[x]=x3—x

Check for injectivity:
letx, w e & such that

flx)=7lv)

= x%-x=yi-y

Il

xP-y?fx-y)=0D
— [:X—}f}{X2+X}-’+}r'2—l)=D

x2+xy+y21_='lj = N

=y for somex, v = 8
fisnotone-one.

2+xy+y2—12—1

Surjectivity: let v « & be arbitrary
then, Fx)=y
= x¥_x=y

= x3—x—y=lil

we know that a degree 3 equation has 3 real root,

letx = o be that root

.:c3—|:c=y

::> i"-[oc]=y

Thus for clearly v e 8. there exist o e £ such that £ {x) =y

fis onto

Hence f: 8 — & defined by f{x) =%~ is not one-one but onto.
Functions Ex 2.1 Q1(iii)
Example of a function which is neither one-one nor onto,

let 1 R — R defined by fx) =2

We know that a constant function in neither one-one nor onto
Here f[x] =2 is a constant function

f: R — R defined by £ {x) =2 is neither one-one nor onto,

Functions Ex 2.1 Q2



i f, = {{1,3), (2,5), {3, 7)}

A={1,23, 8={357

We can earily observe thatin #; every element of 4 has different image from &.
fy in one-one

also, each element of & is the image of some element of 4,
f; in onto.

f2={(2.2).(3.0). (4. c)}
A=12,3,4} 8={ab,c}

It in clear that different elements of 4 have different images in &
£, in one-one

&gain, each element of B is the image of some element of A,
f> in anta

iii} fa= {{a,x] b x), e, 2){d, z]}
A={ab,cd 8={xy,z

Since, f3(a)=x = ffb) and fi{c)=z = f3(d)
fz in not one-one

&gain, v < & in not the image of any of the element of &
f5 in not onto

Functions Ex 2.1 Q3



We have, f: N — N defined by F(x) = ¥ x+1

Check for injectivity:

Letx, w e & such that

Flx)=7ly)
= X2+X+1=y2+y+l
= XE—}-"2+X—}-"=|:I
= [ -y){x+y+1)=0
= K-y =0 [, yeN= x+y+1=0]
= X=y

fis one-one,

Surjectivity:

Lety e &, then

Flx) =¥
= x2+x+1—y=D
-1+ f1-4(1-
= X o= { y]'EN for w =1

2

for v =1, we do not have any pre-image in domain &,

# is not onto,
Functions Ex 2.1 Q4.
We have, A={-1,0,1} andf: 4= A

defined by # = {{X,XE) Pxoe A]

clearly 1) =1and F{-1)=1
F1) =f(-1)

fis not one-one
Adgainy =-1e A in the co-domain does not have any preimage in domain 4

fis not onto.



Functions Ex 2.1 Q5(i)
foM = N given by £ x)=x°

let Xy=Xg TOr ko eM
= xf=x3 = flx) =7 lx)

f in one-one,

Surjectivity: Since F takes only square value like 1,4,9,16......
so, non-perfect square valuesin N {D:u—dl:lm ain] do not have preimage in domain &,
Thus, £ is not onto,

Functions Ex 2.1 Q5(ii)
f:Z— Z given by fx)=x"

Injectivity: letx & -x; =2

= Xy F =Xy
= xi= {—XI]Z = fx;) =1 [-x)
= fis not one-one,

Surjective: Again, ¥ takes only square values 1,4,9,15,...
So, no non-perfect square values in £ have a pre image in domain 2,
fisnotonto.

Functions Ex 2.1 Q5(iii)
foM— N, given by fix)=x7
Injectivity: let v, x = & such that
o=
— VR
= Fx) =7y
f iz one-aone

Surjective:

o attain only cubic number like 1,8,27,64,...
So, no non-oubic values of & {co-dom ain) have pre image in & (Do ain)
§ fis not onto.
Functions Ex 2.1 Q5(iv)

f.Z=Z given by f(x)=x"

Injectvity: letx,y € £ such that
A=Y
ERTE
Py =r(y)
Py =1(v)
fis one-one.

oy

Surjective: Since F attains only cubic values like +1,+8, 227, .............
50, No non-cubic values of Z {co-domain) have pre image in Z{domain)
fis not onto,



Functions Ex 2.1 Q5(v)
FrR—=a given by £x] = |¢|

Injectivity: letx, v R such that
o=y butify=-x

= k=l = kl=lFx[=x
: fis not one-one,

Surjective: Since £ attains only positive values, for negative real numbers in &,
there is no pre-image in damain &,

fis not onto.
Functions Ex 2.1 Q5(vi)
.77 given by f(x) = x% +x

Injective: letx, v = Z such that

flx)=7ly)
= x%4x=yiyy
= Xz—y2+x—y=lil
= (¥ -yi[x+y+1=0
= githerx—-y =0 or x+y+1=0

Case: if x -y =10
= X =y
fisinjective

Casellif ¥x+v+1=0
= K4y =-1
= XoEY

fis not one to one

Thus, in general, ¥ is notone-one

Surjective:
Since 1e 7 [m—dumainj

Maw, we wish to find if there is any pre-mage in domain Z.

let x» e such that f[xj=1
z z

= ¥o+x=1 = ¥ +x-1=10
—1x.f
= X=%§E2.

So, ¥ is not onto.



Functions Ex 2.1 Q5(vil)
frz—=Zz given by fx)=x -5

Injective: let », v = & such that

Flx)=7Fly)
= #-b=y-FL
= Ko=)

fis one-one,

Surjective: let v = Z be an arbitrary element

then Fix)=vy
= w-b=y
= X=y+5 eZ[damain)

Thus, for each element in co-damain £ there exists an element in domain £ such that f{xj =y
fin onto,

Since, f in one-one and onto,
fin bijective,
Functions Ex 2.1 Q5(viii)
L given by £ x) = sinx

Injective: let », ¥ £ & such that

Flr)=7ly)
= sinx = siny
= % =nm+[-1)"y
= XEY

fis not one-one,

Surjective: let v e & be arbitrary such that

LR
= sShx =y
= x = sinty

Maow, for v > 1 x & 2 [domain)
fis not onto,



Functions Ex 2.1 Q5(ix)
fiR—>R difined by £[x) %1

Injective: letx, y = & such that

Flx)="Fly)
= Frl=vi+1
5 PEN
=5 X o=y

fis one-one,

Surjective:
let v e &, then

] =ge

= X3+1=j,-" :>)«:’3+1—}-"=|:|

We kknow that degree 3 equation has atleast one real roaot,
let » = & be the real root,
¥+ 1=y

:> f[mj: %

Thus, for each y € R, there exist @ € 2 such that Fa) = y
fis onto,

Since f is one-one and onto, ¥ is bijective,



Functions Ex 2.1 Q5(x)
Ff.R—=8 deﬁnedb}ff(xj=x3—x

Injective: letx, v € & such that

Flx)=7lv)
= x¥oxw=yioy

¥F-yio(x-y)=0

I

= [X—yj{x2+xy+y2—1)=lj
X2+xy+y23_='tl:>x
z

2+xy+y2—13_='—1

X xy +yi-12+0
= ¥-y=0 = x=y
fis one-one.

Surjective:
lety e R, then
Flr)=v
= X¥P-x-y=0
We know that a degree 3 equation has atleast one real solution.

letx =« be that real solution
ot —m =y

= Fla)=y

For each v = &, there existx =w = 8
such that fa) =y
. fis onto.
Functions Ex 2.1 Q5(xi)
fiR—=R defined by £ (x) = sin? x +cos? x,

“wrmsix =1

Injective: since #[x)=sin
= f[xj =1 which is a constant function we know that a constant function in neither

injective nor surjective

fis not one-one and not onto,



Functions Ex 2.1 Q5(xii)

frQ-[3]=0 defined by [x) =

2w+ 3
x =3

Injective: letx,y e @-[3] such that

Flx)=71y)
2x+3 2y +3
:"‘ =
N =3 ¥ -3
= 2wy —Bx + 3y -9 = 2w+ 3x -6y -0
= -Gx +3y -3x+ 6y =0
= -9x-y)=0
= =y
= fis one-one.
Surjective:
let v = @ be arbitrary. then
Flxl=v
- 2x+3=
N =3 4
= 2% +3 =Xy -3y
= x(2-y)=-3[y+1)

fis notonto




Functions Ex 2.1 Q5(xiii)

F:Q-=0Q deﬁnedh}rf(xj=x3+l

Injective; let x,y € Q such that

Flx)=7(y)
= x*+1=y3+1
= {xa—y3)=|j

= [x—yj{xz +xy+y2)=lj
but x2+xy +y2z0
x=y=0
= X=y
fis injective,

Surjective: lety e @ be arbitrary, then
Fx) =y
= xF4+1- y=0
we know that a degree 3 equation has alteast one real solution.

let ¥ = & be that solution
P +l=y
fle)=y
fis onto.



Functions Ex 2.1 Q5(xiv)

frR—=8 defined by Fx)= 5,3 4 4

Injective: letx,y € & such that
)= )
= Ex? 4 4=Cp? 4 4
= 5[}(3—}#3)=D
= E[X—yj(x2+xy+y2)=tl
but 5(X2+Xy +y2)i_='|:|

= w-—yw=0 = xo=Y
fis one-one

Surjective: let v € 8 be arbitrary, then
Fixl =y

= 5X3+4=y

= 5x3+4—y =0

we know that a degree 3 equation has alteast one real solution.

let x = be that real solution
Cx? 44 =y
fla) =y
. For each y €Q, there @ € & such that £{a) =

fisonto

Since f in one-one and onto
F in bijective.

Functions Ex 2.1 Q5(xv)
fre—=8 defined by (x) = 3- 4x

Injective: letx, ¥ € & such that

Fl) =iy
= - =3-4
= —4{x-y)=0
= X =y

fis one-one,

Surjective: let v = 8 be arbitrary, such that

flx)=¥
= I-dw =y
X=3_yER
i

Thus for each v = &, there existx = & such that
Fixl=v
fis onto,

Hence, fis one-one and onto and therefore bijective,



Functions Ex 2.1 Q5(xvi)
FfiR—=R defined by £(x) = 1+x2

Injective: letx, v = B such that

Flx) =7l
= 1+x? =14y”
= x%-y?=10

= (% -yi[x+y)=0
githerx = w ar x=-y or x =y

f is not one-one,

Surjective: let v « 8 be arbitrary, then

fixl=v
= T+xZ =y
= x2+1—y=El

N=hfy-1lel fory <1

fis not onto,
Functions Ex 2.1 Q6

Given, f: A— & is injective such that range () = { g}

We know that in injective map different elements have different images.
& has only one element.

Functions Ex 2.1 Q7

A=R-{3},B=R- {1}

{1
f: A — B is defined as f(x) =] ! ‘].

L x—3
Let x, v € A such that /' (x) = f(y)
x—-2 y-2
x-3 y-3

= (x-2)(y=3)=(y-2)(x-3)

= xy—-3x-2y+6=xy-3y-2x+6
= —3x-2y=-3y-2x

= 3x-2x=3y-2y

= XxX=y



Therefore, fis one-one,

Lety eB = R — {1}.

Then, y = 1.

The function fis onto if there exists x €A such that fix) = .

Mow .

fx)=y

Sx="—2eA [v=1]
_1_:‘
. 2-3y
Thus, for any y € B, there exists | = A such that
—y
A
2 3_\, |_2
.{2_3_1-’\] L I__}' J 2—3}.’—24—2}; __}_. .
Cl=y ) (2-3y) , 2-3p-343y T
I=»

. [ is onto.
Hence, function fis one-one and onto.
Functions Ex 2.1 Q8
We have £ & — £ given by f{x)=x -[x]
Mo,
ched: for injectivity:
s Fx)=x-[x] = flx)=0 forxez
. Range of F=[0,1] =8

o s not one-one, where as many-one

Again, Range of £ = [0,1] = &
~ fis an into function

Functions Ex 2.1 Q9



Suppose f[ny)="f(nz]

If npis odd and ng is even, then we have

M+1l=nz-1=n;-ny =2, notpossible

If nyis even and n; is odd, then we have
fh-1=n;+1=ny-n,=2, notpossible

Therefore, both ny and n; must beeither odd or even.

Suppose bath ny and n; are odd,

Then, f(m=f(n) =y +1=np +1=ny =ny

Suppose both ny and n; are even,

Then, f(m)=f(n) =y -1=n; -1=ny=n;

Thus, fis one - one,

Also, any odd number 2r +1in theco - domain N will have an even number
asimagein domain N which is
finj=2r+1=n-1=2r+1=n=2r+2

any even number 2r in theco-domain N will havean odd number
asimagein domain N which is

finj=2r = n+l=2r=n-=2r-1

Thus, fis onto.

Functions Ex 2.1 Q10

We have 4 = {1,2,3}

Al one-one functions from A = {1, 2, 3} to itself are obtained by re-arranging elements
of A,

Thus all possible one-one functions are:
iyF(1)=1, Fl2)=2, F[3)=3

i (1) =2, ff2)=3, F(3)=1

iy F{1)=3, fl2)=1, f(3)=2

ivy F1) =1, f(2)=3, f[3)=2
vif(l)=3, ffz)=2, F(3)=1

viy F{l)=2, ff2)=1, ffz)=3
Functions Ex 2.1 Q11

Welave f:R— R givenby fx)=4x"+7
Let x,y = R such that
Flay=r(&)
42’ +7=45 +7
a=f

[ is one-one.
MNow let ¥ € Rbe arbitrary, then

=y

df +7=y

r=(y-7F eR

[ iz onto.
Henee the function iza bijection

Functions Ex 2.1 Q12



We have £ R — R given by f[x) = e”
let x,¥ e R, such that

Flx)=1ly)
= e’ =g
= et = 1.=8%
= ®-y=0
= H=y

clearly range of £ = [0, @] = £
. fis not onto

When co-domain in replaced by RE,' ie, {D, m} then fbecomes an onto function.

Functions Ex 2.1 Q13



We have £ R — R given by f{x)=log,x: 23> D
let x, v e 24, such that

flx)=1()
= log, x =log, ¥

= Iog:(%)=ﬂ
= %=1
X=y

. is one-one

Mow, let vy = & be arbitrany, then
fix)=vy

= log, x =y = x=3a =8} [-.-a>EI:>af>EI:|

Thus, for all y € &, there existx = 3 such that F{x) =y
fis onto

< fis one-one and onto . fis bijective
Functions Ex 2.1 Q14

Since f is one-one, three elements of {1, 2. 3} must be taken to 3 different elements of the co-domain {1, 2, 3} under f.
Hence, f has to be onto.
Functions Ex 2.1 Q15

Suppose f is not one-one.

Then, there exists two elements, say 1 and 2 in the domain whose image in the co-domain is same.

Also, the image of 3 under f can be only one element.

Therefore, the range set can have at most two elements of the co-domain {1, 2, 3}
i.e fis not an onto function, a contradiction.

Hence, f must be one-one.

Functions Ex 2.1 Q16

Onto functions fromthe set {1, 2, 3, ... ,n} to itself is simply a permutation
onn symbaols 1, 2, ..., m.

Thus, the total number of onto maps from {1, 2, ... , n} to itself is the same
as the total number of permutations on n symbols 1, 2, ..., i, which is n!.
Functions Ex 2.1 Q17



Let {82 —= & and 8 — R be two functions given by:
flx) =

folx)=-x
We can earily verify that f; and ¥ are one-one functions,

Mo,
(A+&)[x)=fAx)+f(x)=x-x=0
i+ 8 = Ris afunction given by
[+ f)(x)=0

Since f; + 5 is a constant function, it is not one-one,

Functions Ex 2.1 Q18
Let #:Z — Z defined by £ [x) = » and
f2:Z = Z defined by £ (x) = -x

Then f, and £, are surjective functions,
[ iy,
+5:0 2 = Zisgiven by

(fL+G)(x) = f(x)+H(x)=x-x=0

Since £ + £ is a constant function, it is nat surjective.

Functions Ex 2.1 Q19



Let fi 0 B = R be defined by £ [x) = »
and &R — & bedefined by 5 [x) = x

clearly /| ahd - are one-one functions,

M ow,
F=1f =l A= 8 isdefined by

Fix)=(fixf)(x)=Ax)xfalx)=x% ..

Clearly, F[-1)=1=F (1)
o F is not ane-one

Hence, f; = {8 — & is not one-one.

Functions Ex 2.1 Q20

Let i & =R andf R = & are two

functions defined by # () = x® and
falx) = x

clearly f & f; are one-one functions.

M ow,
i.‘ & —= 8 given by
2
;lf
[i][xj = 1] =x% for all x < 8.
2 5 (xj
let =7

. F =R =R defined by fx) = x*
now, £(1)=1=F[-1)

F is not ane-one

;ll.'

A -8R isnot one-one.
f2
Functions Ex 2.1 Q22

We have £ R = & given by Fx)=x - [x]
M 0,
chedk for injectivity:
Cffx)=x-[x] = Fflx)=0 forxeZ
.~ Range of F=[0,1]=~&

o ¥is not one-one, where as many-one

Again, Range of £ = [0,1] = R

-~ Fis an into function



Functions Ex 2.1 23

Suppose f(ny)="f(nz)

If nyis odd and ne is even, then we have

My+1l=n;-1=nz-rny =2, notpossible

If nyis even and n; is odd, then we have
th-—1=n;+1=n;-n;=2, notpossikle

Therefore, both ny and ny must beeither odd or even,

Suppose both ny and n; are odd,

Then, flny)=finy) =y +1=rp +1=ny =ny

Suppose both ny and n; are even,

Then, fny)=f(nz) =y -1=np-1=ny=n;

Thus, f is one - one.

Also, any odd number 2r+1in theco - domain N will have an even number
asimagein domain M which is
firf=2r+l=n-1=2r+1=n=2r+2

any even number 2r in theco- domain N will have an odd number
asimagein damain Mwhich is

finNf=2r = n+1=2r=n=2r-1

Thus, fis onto.





