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Functions Ex 2.1 Q1(i)

Example of a function which is one-one but not only.
let £ & — N given by fx) =x=

Check for injectivity:
letx, ¥ e N such that
Flx)=7ly)
- w2 =2
= fx -y)[x+y¥)=0 [“xyeN=x+y>0]
= ¥-y=0
= M=y
fis one-one

Surjectivity: let v e & be arbitrary, then
Flx)=y

x2 =y

)

= X o= \f; g & for non-perfect square value of v,

. No non-perfect square value of v has a pre image in dorm ain 4.

f: N — N given by f[x) = x* i5 one-one but not onta.

Functions Ex 2.1 Q1(ii)
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Example of a function which is onto but not one-one.

let £/ — & defined byf{x)=x3—x

Check for injectivity:
letx, v e 8 such that

Fle)=rly)
= xFow=yioy
= xa—yS—{x—y:}=D

= (x—y][x2+xy+y2—1)=tl

Z

X +xy+y22_=D = x°

+ XY +y2—12—1
x =y for somex, y e R
f is not one-one.

Surjectivity: let v = 8 be arbitrary
then, #fx)=vy
= ®¥—w=y

= xa—x—y=0

we know that a degree 3 equation has & real root.
letx = @ be that root

aa—a=y

.::s Fla)=p

Thus for clearly y = R, there exist o « 8 such that £ (x] =y

fis onto

Hence f: & — & defined by f{x)=x%-x is not one-one but onta.

Functions Ex 2.1 Q1 i)

Example of a function which is neither one-one nor onto.
let F: R — R defined by F(x) =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
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i f={{13),{2,9).{3.7)}

A={1,2,3, 8={357

We can earily observe that in f; every element of A has different image from 5.
fi in one-one

also, each element of & 15 the image of some element of A.
f in onta.

f2={(2.a).(3.0) (4 )}
A={2,3,4] &8={ab,c}

It in clear that different elements of A have different images in 8
5 in one-one

Aqgain, each element of B is the image of some element of A,
fo in onto

iii} = {(a,x) Jbax) e 2) (g, z}}
A={s,b,c,al &=[xyv,z]

Since, f3{a)=x = (b)) and ffc)=z=1{d)
fz in not ane-one

Again, v € 8 in not the image of any of the element of A
f5 in not anto

Functions Ex 2.1 Q3
we have, £~ — N defined by £ [x] = P

Check for injectivity:
Letx, y e & such that

Fix)=7(v)

x2+x+1=y2+y+1

Xz—y2+x—y=D

¥ -y)fx+y+1)=0

¥-y=0 [ x,yeN = x+y+1>0]

W=y

buouuu

fis one-one.
Surjectivity:
Lety e &, then
3 %
2z

= ¥e+x+1-y =10 60 ‘\\'C)
= X—_li— ‘1_4{1_”&*!\? for v >1 @ O

2 9 Q
for v > 1, we do not have any pre-image in domain &, @

- fis not onto. %
Functions Ex 2.1 Q4. OQ KQ
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We have, A={-1,0,1} and f: 4 =4
defined by f = {[Xsz} X e A}

clearly F{1)=1and F{-1) =1
Y =r-y

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

fis not onto,

Functions Ex 2.1 Q5(i)
fi N = N given by f[x) = x7

let My =xy for xyxp el
= xf=x3 = flx])=rFlrg)

fin one-one.

Surjectivity: Since f takes only square value like 1,4,9,16......
=0, non-perfect square wvalues in & (D:—dclm ain) do not hawve pre image in damain &,
Thus, ¥ isnotonto,

Functions Ex 2.1 Q5(ii)
fiZ— Z given by f(x)=x7

Injectivity: letx & -x) e 7

= My oFE=NY
= x% = (—X1]2 = x) =[]
= fis not one-one.

Surjective: Again, £ takes only square values 1,4,9,16,...
So, no non-perfect square values in Z have a pre image in domain 2.
f iz not onto.

Functions Ex 2.1 Q5(iii)
Fin =N, given by Flx]=x®
Injectivity: let v, x e N such that
M=y
- PR
= Fix)=rffv)
: fis one-one

Surjective:
o f attain only cubic number like 1,8,27,64,...
So, no non-cubic values of ¥ {co-dom ain) have pre image in & {Dom ain)
f is not onto,

Functions Ex 2.1 Q5(iv)
frZ—=2Z  gvenby flx)=x*
Injectwvity: letx, v e Z such that
X=Y
PRV
P =7(v)
P =1(y)
fis one-one.

o

Surjective: Since  attains only cubic values like +1,+8, 227, .............
50, No non-cubic values of Z {co-domain) have pre image in Z{domain)
f is not onto.
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Functions Ex 2.1 Q5(v)
frR—=R given by F(x) = x|

Injectivity: letx, v e & such that
K=y butifys=-x

= W=kl = kl=lx]=x

: { is not one-one.

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

f is not onta.

Functions Ex 2.1 Q5(vi)
Ffi7272 given by £ (x) = x2 +x

Injective: letx, v e £ such that
Flr)=1ly)

= W ax=yiyy

= xz—y2+x—y=ﬂ

= (¥ -yix+y+1=0

= githerx -y =0 or x+y+1=0

Case i if x-y=0

= X=y
fis injective

Caze IIif x+y+1=0
= K+y=-1
= xoEY

fis not one to one

Thus, in general, f is not one-one

Surjective:
Since 1 e Z(m—domain)
Mow, we wish to find if there is any predmage in domain 2.

let xeZ suchthat fix)=1
2 2

= HE4xw=1 = ¥ +x-1=0
1
- Yo 1_21+4EZ.

So, iz not onto,

Functions Ex 2.1 Q5(vil)
fiZ2=7 given by Fx)=x -5

Injective: let x, y € Z such that

Fix)=£1y) <
= x¥-5=y-5 o * ()
. > &
f is one-one, @

Surjective: let v € Z be an arhitrary element @ Q

then  Fix)=¥ @

= K-5=y \ %‘
= X¥=y+5 eZ(domain) %

Thus, for each element in co-domain £ there exists an element in domain £ sumtk®%= %
fin onto, .\\\ @
Since, fin one-one and onto, @ V

f in bijective.
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Functions Ex 2.1 Q5(viii)
frR=R given by £ (x) = sinx

Injective: let x, ¥ = 8 such that

flx)=1iy)
= sinx = siny
= x=ng+(-1)"y
= X2y

{ is not one-one.

Surjective: let v « 8 be arbitrary such that

duabeds
= sinx =y
= x =sin"ly

Mow, for y > 1 x e R [domain)
fi= not onto,

Functions Ex 2.1 Q5(ix)
FrR=R difined by %) :x%1

Injective: letx, v R such that

flx)=1fly)
= X rl=y¥41
Y x¥=y?
= x o=y
f is one-one.
Surjective:
let vy e R, then
b=
= x3+1=y ::>x3+1—y=D

We know that degree 3 equation has atleast one real root.
let x = o be the real root.
a¥rl=y

= fla)=y

Thus, for each y R, there exist @ e R such that F(a) =y
fisonto,

Since £ is one-one and onto, F is bijective.

Functions Ex 2.1 Q5(x)
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fre—=r deﬁnedbyf(xj:xa—x

Injective: letx,y € R such that
fled=1ly)
= oxw=yioy

x¥-p3-(x-y)=0

]

= (X—y)[:x2+xy+y2—1}=tl
X2+Xy+y220::>x2+xy+y2—12—1

e axy+yi-1=20

= ¥-y=0 = x=V
f is one-one.

Surjective:

lety =R, then
flx)=vy

= ¥ -x-y=0

We know that a degree 3 equation has atleast one real salution.

letx = o be that real solution
o — =y

= flay=y

For each v e R, there existx =m e R
such that f () = v
fis onto.

Functions Ex 2.1 Q5(xi)

FfiR=R defined by £(x) = sin®x +cos? x,

b

Injective: since f(x) = sinx +oosix =1

= f(x) =1 which is a constant function we know that a constant function in neither

injective nor surjective

f is not one-one and not onto,

Functions Ex 2.1 Q5(xii)
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frq-[z]—=a defined by £[x) = —

Injective: letx, v e Q- [3] such that
Flx)=7ly)

2x+3 2y +3
X =3 ¥ -3

U

Zxy -BX +3y -9 =2xpy+3Ix -6y -9
-G +3y —3x+6y =0

O -y)=10

A=y

f is one-one.

LU U

Surjective:
lety €@ be arbitrary. then
Flx)=vy

= 2% +3 =Ky -3y
= x[2-y)=-3[y+1]

-3y +1
2-y

g Q-[3] fary =2

fis not onto

Functions Ex 2.1 Q5(xiii)
FrQ—=0Q deﬁnedhyf(xj=x3+l

Injective: let ¥,y e Q such that
Fix)=F{x)

= x3+1=y3+1

> [¥*-¥%)=0

= (x-y)(x* +xy +y%) -0

but x2+xy +y220

x=y=0

= X =y
fis injective,

Surjective: lety e Q be arbitrary, then
fix)=¥
= x341- y=0
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we know that a degree 3 equation has alteast one real solution.

let ¥ = & be that solution
a’+rl=y
fla)=y
fis onto.

Functions Ex 2.1 Q5(xiv)
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FiR=R defined by (%)= 533 4 4

Injective: letx,y e 8 such that
fix)=flv)

= Ex® 4+ 4=5yF 4 4

= 5{x3—y3}=tl

= 5[x—y){x2+xy+y2}=0
but 5(x2+xy +y2}20

= H¥-p=0 = x=y
fis one-one

Surjective: let v = & be arhitrary, then
fix)=y

= Ex¥ 4 d=y

= 5X3+4—y =0

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

let » =@ be that real solution
Exd4d =y
fla)=y

. Foreach y €@, there @ € & such that #(x) = v
fis onto

Since f in one-one and onto
f in bijective.
Functions Ex 2.1 Q5(xv)

fre—=r defined by £ (x) = 3- 4x

Injective: let x,y = & such that

fix)=7ly)
= 3-dx =3 -4y
= ~4{x-y]=0
= xN=y

f is one-one.

Surjective: let v = & be arbitrary, such that

)=y
= I-dw =y
= x=2Yen

4

Thus for each v < R, there existx e & such that
flxl=vy
f is onto.

Hence, fis one-one and onto and therefare bijective.

Functions Ex 2.1 Q5(xvi) 60 CQ;QO
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FiR=R defined by £x) =1+x2

Injective: let x,y e & such that

flx)=71y)
= 1+x7 = 14y2
= x2-p2=10

= (X—y)[x+y)=0
eitherx =y or x=-y ar x £y

f is not one-one.

Surjective: let v = & be arhitrary, then

flx)=y
= 1+x2=y
= x¥24l-y=0

x=tfy-1el fory <1
{is not onto,

Functions Ex 2.1 Q6

Given, £ A — & is injective such that range [f) = {3}
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}

fi A — B is defined as f[x)z[ﬁ]
x=3
Let x, v € A such that /' (x) = /'(y)
x-2 y-2
x=3 y-3

= (x-2)(3-3)=(+-2)(x-3)

= xy=3x-2y+b6=xy-3y-2x+6

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

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

=x=y

Therefore, fis one-one.

lety eB = R — {1}.

Then, y = 1.

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

2
:x—?yEA [_yil] ’ c)@
Thus, for any y € B, there exists ﬂE A such that 60 \\
o O
2-3y @
2-3y -y -’ 2-3y-2+2y -y 6
el ., © <

-y | [2—3}:1_3_ 2-3y-343y -l
-y

o f is onto. Q
Hence, function fis one-one and onto. . Q K
Functions Ex 2.1 Q8 .\\\O @fb
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We have F: R — R given by Flx)=x -[x]
Mow,
chedkt for injectivity:
s ffx)=x-[x] = flx)=0 forx ez
- Range of F=[0,1]=~&
o fis not one-one, where as many-one

again, Range of 7 = [0,1] = &

- fis an into function

Functions Ex 2.1 Q9

Suppose flng)=fln:)

If npis odd and ng is even, then we have

My +1=nr,-1=ny-ny=2, not possible

If nyis even and n; is odd, then we have

W -1=ry+1 =1y -ny;=2, not passible

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

Suppose both ny and n; are odd,

Then, f{nyl=fin) =m+1l=n;+1=n;=n,

Suppose both ny and n; are even,

Then, finy)=f(nz) =mn-1=n; -1=n;=n;

Thus, f is one - one.

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

any even number 2r in theco- domain N will have an odd number
as imagein damain N which is

fiM=2r > n+l=2r=n=2r-1

Thus, fis anto.

Functions Ex 2.1 Q10
we have 4 = {1,2,3}

All 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:
yrf1)=1, flz)=2, fl3)=3
ihF(y=2 ffz)=3 f[3)=1

iy Ff) =3, ff2)=1, f{3)=2

wh 1) =1, ff2)=23, rf3)=2
WViFfly=3, f2)=2, f(3]=1
vivFfl)=2, f(2)=1, F(3)=3

Functions Ex 2.1 Q11

We have f:R— R givenby fx)=4°+7
Let x,y & R such that
fla)=r(#)
12 +7 =48 +7
a=h
[ is one-one.
Now let y = Rbe arbitrary, then

F(x)=y

i +7=y

x ={}'—?_]~i eR
fisonto.
Hence the function isa bijection

Functions Ex 2.1 Q12
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We have £: R = R given by f[x)=e”

let x,v e R, such that
Flx)=rly)

e¥ =g¥

et =il
Xx-y=0
ol

-~ fis one-one

oy

clearly range of £ = (0, =) = &
o Fis naot onto

When co-domain in replaced by 8} e, (D,w} then fhecomes an onto function,

Functions Ex 2.1 Q13
We have f: ;= & given by f{x}=/og,x ; a>0
let x, v e /Y, such that
Fix)=7(v)
= fog, x =log, v

= togl (%)ﬂ]
= %:1

= M=y
- f is one-one

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

= fog, » =y = ~x=a" €8} [-.-a}D:a”}D]

Thus, for all y e &, there existx = & such that F{x) =y

fis onto @

++ fis ane-one and onto . fis bijective 6 c}v
Functions Ex 2.1 Q14 @ (b
| AN

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} u?ax Q
Hence, f has to be onto. %&

Functions Ex 2.1 Q15 Q
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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 symbols 1, 2, .., m.

Thus, the total number of onte maps from {1, 2, ... , n} to itself is the same

as the total number of permutations on n symbols 1, 2, ..., n, which is n!.

Functions Ex 2.1 Q17
Let A=A/ and f3R — & he two functions given by:
flx)=x

falx]=-x
We can earily verify that f; and £ are one-one functions.

o,
(A+R)x)=Alx)+mfx)=x-x=0
fi+f: R = & is afunction given by
[ +&)x)=0

Since fi + fz is a constant function, it is not one-one.

Functions Ex 2.1 Q18
Let # .7 — Z defined by # (x) = x and
f2:Z = Z defined by f3(x) = -x

Then f; and , are surjective functions,

TN 0wy,
fi+f;: Z—= Zisgiven by
[+ R =[x+ Gx)=x-x=0

Since #; + ¥, is a constant function, it is not surjective.

Functions Ex 2.1 Q19
iet fi 1 R = R be defined by # (x) = x
and 8 =& bedefined by & () = x

clearly f; and 7 are one-one functions.

M,
F=fixfk: =R isdefined by

FOO) = (x ) ()= () <2 () = %2 oo )

e, O
learly, =1=
) y.'.F.»'—E ii)no:tL Dr:a(—lo)ne @6 C}'

Hence, f}=fif — & is not one-one, K@ Q
Functions Ex 2.1 Q20 %\Cb %_
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Let firR 3R andf! R =& are two
functions defined by # [x] = x% and

folx)=x

clearly f{ & are one-one functions.

M,
i.‘ R — R given by
f2
£
[i] ()= 1 (%) =xZ for sl x e R,
o (¥
let i=f
fa

. F =R =R defined by £x) = x®
now, F(1)=1=F[-1]
£ is not one-one

-+

1

L =R =R isnot one-one.
2

Functions Ex 2.1 Q22

We have £: R — R given by Fx)=x -[x]
N 0w,
chedk for injectivity:
s Ffx)=x-[x] = Flx)=0 Orxez
. Range of F=[0,1]=~
- fis not one-one, where as many-one

Again, Range of £ = [0,1]= R

- fis an into function

Functions Ex 2.1 23

Suppose fing)="finz]

If nyis odd and ng is even, then we have
fy+1l=ry-1=ny-n;=2, not passible

If nyis even and n, is odd, then we have

fy-1=rz+1 =ny-ny;=2, not passible

Therefare, both ny and ny must beeither odd ar even.

Suppaose both ny and n; are odd,

Then, fing)=f(nz) =m+1=n; +1=n =n;

Suppose both ny and n; are even,

Then, f{ny)=f{ny) = -1=n; - 1=ny=ny

Thus, f is one - one.

Also, any odd number 2r +1in theco - domain N will have an even number
as imagein domain M which is
fiM=2r+1=n-1=2r+1=n-=2r+2

any even number 2r in theco- domain N will have an odd number
as imagein damain N which is

fiMf=2r = n+l=ar=n=2r-1

Thus, fis anto,
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Ex 2.2

Functions Ex2.2 Q1(i)
Since, fr & —=Rand g: 8 =R
feg:R =R and gof: R =R

Mow, Flx)=2r+3 and g(x)=x7+5

gof(x)=g(2x+3)= (2x+3)2+5
:gof(x)=4x2+12x+14

fog(x)= f{g(x)]= f‘x2+5}=2{x2+5:]+3
= fog[x)=2x2+13

Functions Ex2.2 Q1(ii)

f(x)-2x+x2 2

and gx)=x

gef (x) = g [F(x)) = g[2x +x7)

go fx) = [2¢ +x2]3

fog(x)=f(g(x))= (")
fog(x)= 2¢ %+ x%

Functions Ex2.2 Q1(ijii)

mm Wondershare
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f[x]—x2+8andg[x] 3Ix+ 1
Thus, g e f(x)=glflx

= goflx)= [x +8]

= goflx)= [x +8] +1
Similarly, fe glx)=flglx)]

= foglx)=f3x3+1]

= foglx)=[3: +1] +8

= foglx)=[9x®+1+6x°]+8
= foglx)=9x%+6x7+9

Functions Ex2.2 Q1(iv)
:"(X) x and glx |x|
Mow, gef(xy=g(f(x))=a(x

gof |X|

and, fog(x -f[g 1= FixN

fog |x|

Functions Ex2.2 Q1(v)
f(x):x2+2)(—3 and gx)=3x-4
Mo, gof(X)=g{f(x))=g{X2+2X_3}
gof(x)=3[x2+2x—3}—4
= gof(x)=3xz+6x—13

and, feg(x)=flg(x)) = Flax- 4
Fag(v)=[3x -7 +2(3x - 4)-3
—gx2+16 24x + X — 8- 3
Fogix)= ox? - 18x +5

Functions Ex2.2 Q1(vi)
Fix)=ax® and glx) = x5
Mow, gef(x)=g(f(x)) = g[:EIXS)

- [o)
go f[x) =2

and, fog(x _f[g }-f{x}éJ

)
fog(x]= 8x @

Functions Ex2.2 Q2 @


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

Let = {[3, 1,[9,3), (12, 4)} and
9 ={(13),(3,3), (9}, (59}

TN oy,
range of £ = {1, 3, 4}
domain of £ ={3,9,13]
range of g = {3, 9}
domain of g ={1, 3, 4,5}

since, range of ¥ = domain of g
geof inwell defined.

Again, range of g cdomain of £
feogin well defined.

Mow gef={(3,3),(9,3),(12 2}
fog={(11),(3,1)(+3),(5.2)}

Functions Ex2.2 Q3
we have,
F={(L-1),(4-2).,(9,-3), (16, 4]} and
g={-1.-2).(-2,-4),(-3,-6), (+.8)}
M oy,
Daomain of £ = {1, 4,9,16}
Range of £ = {-1,-2,-3, 4}
Domain of g = {-1,-2,-3, 4}
Range of g = {-2,-4, -8, 8}

Clearly range of £ = domain of g
. geof is defined.

but, range of @ =dom ain of £
feg in notdefined.

N 0wy,
gof(l)=g(-1)=-2
gof(4)=g(-2) = -4
gof(9)=g(-3)= -6
gof(l6)=g(4) =8

Functions Ex2.2 Q4
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A={ab,cl, 8={u,v,w} and
f=4—=8andg:8— A defined by
F={{av), (bu), c,w)} and

g ={lu. &), (v, a) (w,ch)

For both f and g, different elements of dom ain have different images
;. f and g are one-one

Again for each element in co-domain of f and g, there in a pre image in domain
;. f and g are onto

Thus, ¥ and g are bijectives.

T oy,
gof = {(2.3),(6,8), e, c)) and

Fog={{wu) (viv) (w. W)

Functions Ex2.2 Q5
We have, £:8 — R given by §[x] = x2+8 and
g R — 2 given by g(x)=3>(3+1

L Fegx)=flax))= f{axa+1:]
=|:3xa+1}2+8
. Fogl2)=(3x8+1)  +8-625+8 =633

Again
gof(xy= g[f[x)} = g‘x2+8:]

=3[x2+8}3+1

gof(l)=3(1+8)°+1-2188

Functions Ex2.2 Q6
We hawve, ' 82% — & given by
Flx)=x*
g: /Y = /" given by
g (x)= b
fog(xj=f[g[xj} = f['\ll'}?}= [J)?)z =x
Also,
gof(x)=g{f[x)}=g{x2)=\|’x_2=x
Thus,

Fogix)=gof(x)

Functions Ex2.2 Q7 60 ‘\()

We have, ! R =R andg.: R = & are two functions defined by @

f[x):XZ andgx)=x+1 &6 Q
TN 0wy, \®
Fag(x)=Flg(x)) = £ {x +1) = [x +1f % Q%.
.-.fog(x)=x2+2x+1..............[i) Q
gof (x) =g {F(x))= g [x2) = x2+1 oo i) - O N
_ A 0

from  (i)& [ii)

feg=gef Q\ VQ
Functions Ex2.2 Q8 ‘\Q
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letf:rR =8 andg: R = R are defined as
Flxl=x+landg(x)=x-1

[ Oy,
Fog(x)=Fla(x))=flx-1)=x-1+1
=x=Ta i)
Again,
Fegx)=Fla(x))=gx+1=x+1-1
=x=Tp i)
from  (i)8 [ii)
fog=gof=Ig
Functions Ex2.2 Q9
We have, f: N = 2, 09! 25— Q and
h! Q=R

also, F(x) =2, g(x)== and h(x)=e"
X

Mow, f: N =7, and heg: Z; =R
[hog)ef: N =R

also, gefiN > Q andh: Q=R
hoaf(gof]:N =8

Thus, [heg)afand helgef) exist and are function from & to set R

Finally, (heg)ef (x) = (Reg){f (x)] = (heg)(2x)

= (0]
- el

nDW,hO[gof)[X)=h°‘9(2’()} =h{1/£x}

Hence, assodativity verified.

Functions Ex2.2 Q10

We have,
ho(gof)[:x)=h(gof[x))=h(g(f(x)))
=h[giex)) =h{3@=)+4)
=h(Bx +4) =sinfox +4) ¥xeN
(theg)e f)(x) =(heg) (fx))=(h=g)(2x)
=h(g(2x))==h(3(2x)+4)
=h(Bx + 4] =sin(éx +4) ¥xeN
This shows, ho(gof):[hog)of

Defineff N - Nby, filx)=x+1

And, g: N — N by, @
x=1lifx=1 (’o
g{x]:{] ifx=1 N Q
* {
We first show that f /s not onto. %\o %'

For this, consider element 1 in co-domain M. It is clear that this element is

not an image of any of the elements in domain N. Q @
Therefore, fis not onto. \\O @
MNow, gof: N — N is defined by, ’\ @

Functions Ex2.2 Q12 . Q

Functions Ex2.2 Q11 60 &Q
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Define ff N — Z as f(x) = xand g: Z — Z as g(x) =|x].

We first show that gis not injective.

It can be observed that:

g-1)=1I-1 =1

g(i)=111=1

Therefore, g{—1) = g(1), but —1 = 1.

Therefore, g is not injective.

MNow, gof: N — Z is defined as gof{x} =3(f(x]] =8[-‘f)=|x|.
Let x, ¥ € N such that gof{x) = gof(y).

= =y
Since x and y € N, both are positive.
.‘.|x|=|y|:>x=y

Hence, gof is injective

Functions Ex2.2 Q13

We have, f:r4—=8 andg: 8 = C are one-one functions

Mow we have to prove : gof: A—C inone-one

let x,v e Asuch that

gef(x)=gefiy)
= g{fx=glri))
= Flxi=7(y)

= X=y

[vg in one-one]]

[ in one-ong]
gof is one-one function

Functions Ex2.2 Q14

We have, . 4A—= 8 andg: & — C are onto functions.

Mow, we need to prove: gof: 4 —C inonto.

let vy eC, then
gof(}()=y
= g[fp)) =y i)

Since g is onto, for each element in C, then exists a preimage in 8.

9(x) <y (i)
Fror (i) & [ii)
f[x) =

Since f is onto, for each element in & there exists a preimage in 4

S S N

B (1)

From [iijand i) we can conclude that for each y e C, there exists a pre image in 4

such thatgef () =y

s gofisonto
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Functions Ex 2.3 Q 1(i)
f{x)=e" and gx)=log, x

Now, fog {x) =g [x)) = f fiog, X)=e’bg'x=x
fogfx)=x

gm’{x]:g{f{x)):g{ex}=."ogeex =x

= gofx)=x

Functions Ex 2.3 Q 1(ii)

flx)= x2, g fx)=cosx
Domain of £ and Domain ofg = &
Range of F = {0, =)

Range of g = {-1,1)

- Range of f = domain of g =g of exist
Range of g =domain of £ = f o g exist

Maw,
goffx)= gr(x)) = g[xz} - cosx®
And
fog(x)=r{f{x))=r{cosx)=cos®x

Functions Ex 2.3 Q1 (i)
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Flx)=|x| and gfx)=sinx

Range of f =[0,e)c Domaing[R)=gof exist
Range of g=[-1,1]c Domain of (8] =Ffeg exist
Maw,
Fagfx)= f[g [X}} = f[sinx) = |sin x|
And
geffx)=0g [f[x}} =g [|x|} = sin|x|

Functions Ex 2.3 Q1(iv)
Flx)=x+land gx]=e"

Range of f =R < Domainofg =R =gof exist
Range of g=[0,w) = Domain of f = & =F og exist
O,
getfx)= g[f[x}:]=g(x+1}=e“1
And
fog[x}:f{g[x]]:f‘ex)=ex+1

Functions Ex 2.3 Q1(v)
f(x} =sin'x and g {X] = xZ

Range of f = (—%,g]c Domain ofg =8 =g «f axist

Range ofg=(0,@) g Domainof f =& =fog erist
T O,
Fagfx)= Flafx))= f(xz) = sintx?
And
gefix)=g [f[x:]:] =g [sa’n‘lx] = 'sa’n‘lx]z

Functions Ex 2.3 Q 1(vi)

flx)=x+1and gfx)=sginx

Range of f =R = Domain of g = R =gaf exists
Range ofg=[-1,1]c Domain of f =& =Ffeg exists
T oy,
Fog(x)= f{g {X]]=f(sa'nx}=sa’nx+1
And
gof)=g(flx))=g(x+1)=sinfx+1)

Functions Ex 2.3 Q1(vii)
Fle)=x+1 and gfx}=2x+3

Range of f =& c Domainofg =8 =ge{f exist
Range of g= 8 cDomain of R = & =Ffog exist
Ny,

Fogfx]= f{g{x]]=f(2x+3}={2x+3)+1= Sx + 4
&nd
gof[X]:g[f{x]]:g(x+1}=2{x+1}+3

= goffx)=2x+5

Functions Ex 2.3 Q1(viii)
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flx)=c, ceR and

g (x) = sinx?

Rangeof f =R — Domainof 3 =8 =g ef exist
Range of g=[-1,1]=Domain of f = R =fog exist
MO,

gor(x)= glr(x)) = gle) = sinc?
And

fog(:x} = f{g (:x:):] = f{smxz} =c
Functions Ex 2.3 Q1(ix)
flx)=x+2 and g[x]=1—+

Range of f = [2,») = Domain ofg =R =gof exist
Range of g =R - [1]cDomain of f = 8 =Fog exist

MNow,
y sl T
fog{x)- f[g{x}} f{l—x] (1—;{)2+2
And
5 —[x2+2)
gof{x)=g{f{x}}=g()( +2}=W
_ x%y2
o gof{x)_ x% 41
Functions Ex 2.3 Q2

We have, f(x) =x%+x+1 and g [X) = Sinx

N oy,
Fog(x)=flg(x)] = (sinx)

= fag(x)=sinx +sinx +1

Again, gef(x)=g(f(x))=g {xz + 5+ 1)
= gof[X)=S‘."n[:X2+X+l)
Clearly

fog=gof

Functions Ex 2.3 Q3
Wi have F ) = ¢

We assume the domain of £ = R
Range of f = [DJm)

~ Range of f = domain of ¥

o Fef exists,

TN 0wy,

Fof ) =f(F(x)) = r (]} = JI|= £ (%) 60 ;\\'CJ
L fof=f < C
Functions Ex 2.3 Q4 K% Q


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/
flxi=2x+5andg(x)= PEES]

» Range of f =R andrange of g = [1,e5]
» Range of ¥ ¢ Domain of g [R) and range of g cdomain of #(R)
. both fog and gof exist.

i fog(x)=f[g(x)}=f{x2+1}
= 2(x2+1)+5
fag(x)=2x?+7

i} gof(x)=gff(x))=g(2x+5)
N [2X+5)2+1

= gof(x)=4x?+20x +26
i}y Fa flx)= FIF[x)) = F(2x +5)
=2(2x +5)+5
Fofx)=dx +15
: 2 2
i) ﬂ(x):[f(x)] = [2x + 5
= 4x% +20x +25
L from (iif) & (iv)
Fof #f*
Functions Ex 2.3 Q5

We have, Fix]=sinx and g(x] = 2x,
Domain of £ and g is R

Range of f = [-1,1]
Range ofg = &

Range of f = Domain g and
Range of g cDomain £

- fog and gof both exist.
iy gef(x)i=glf(x)]=g(sinx) = gof(x)=2sinx
iy Fag(x)=rFlg(x)=7(2x) = sivex

gofsﬁ fog

Functions Ex 2.3 Q6

Wondershare
PDFelement

Remove Watermark g

f,g, and h are real functions given by F{x) =sinx, glx)=2x and Alx)=cosx

To prave: fog = g o (/)

L.H.5
fog(x)=r(g(x))
= f(zx} = 5in2x
= fog[:)(} = 2s5inx COSX (:A)
F.H.5

g o (f)(x) = go [F(x).h(x)]
= g fsinx cosx)

gelf){x)=2sinx cosx

from & 8 B
fog(x)=ge ()]
Functions Ex 2.3 Q7
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We are given that £ is a real function and g is a function given by g {x]

Tao prove; gof =7 +71.

L.H.S
gof{x}=g[f[x}}=2f(x)
=f(x)+r{x)=RHS
= gof=Ff+f

Functions Ex 2.3 Q8
flx)=l-x, g[x)=iog]

Dorain of £ and g are &,
Range of ¥ = [-e2, 1)
Range of g = (0,)

Clearly Range f= Domain @ =g of exists
Range g Domain f =fog exists

L gaf(x)=g[f(x)) =g [1-x)
gof(x)= ."og,;‘{E

Again
Fag ()= flg (x)) = £ ioa:)

faog (x) = f1- log¥

Functions Ex 2.3 Q9
f [—%,%J =R andg:[-1,1]—= & defined as f (x) = tanx and g [x] = W1-x2

Range of £:lety = Fx] = y = fanx

=X = taw'ly

Sinoe x = [—%,g],y € [-em o)

. Range of f = domain of g = [-1,1]
L gof exrists,

By similar argument f og exists.

[ Oy,
Fagix)="F[gx))= f{-\fl—xz)
Fag(xy=tanyl-x?
Again
geof(x) = aff(x])
=g (tanx]
gof(x)=+l-tan?x @
6\3 N
Functions Ex 2.3 Q10 @ C)
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Flx) = +3 and g(x) =x241
Now,
Range of £ =[-3,%] and

Range of g = (1, w)

Then, Range of f= Domain g and
Range of g = Domain £

. fogand gef exist.
[ 0wy,
Fagx)=rlalx))= f{x2+1)
Fog(x) =" +4
Again,
6o () - o[ (4)) - o [F73)
- (F3) 41

gof(xi=x+4

Functions Ex 2.3 Q11(i)
We have, F[x)=x-2
Clearly, Domain(f) =[2c) and Range(f] = [0 ).
We cbserve that range(f) is not a subset of domain of f.
- Domain of [fof] = {x:x eDomain (f) and f(x) e Domain [f)}
= {x:x e[2,0) and mep,m)}
= {x:x e[2w) and x-2 = 2]
= {xix e[2e0) and x - 22 4}
= {x:x e[2 0] and x z 6]
=[

6, <o)

Moy,
(fof)[x) = F(F(x)) = F[ ><—2) = fx-2-2

o fof {[6,00) =R defined as
(fof)[x) = AWx-2-2

Functions Ex 2.3 Q11(ii)
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MILLTE)NST’?R We have, F[x)=x-2

Clearly, Domain(f) =[2t«) and Range(f] = [0

We observe that range(f)is not a subset of domain of f.

- Domain of (fof] = {x:xeDomain (f} and f(x) e Domain [f}}

[x x €[2,00) and J_2e|:2m)]
[ )andm22}

[x x e[2,ew) and x-2= 4}
= {
= [61e0

xix €[2,c0

% ><e|:2 w) and ><26}

Clearly, range of f = [0, oo) ¢ Domain of [fof),
- Domain of ((fof)of] = {x:x e Domain (f) and f(x) € Domain [fof)]

[x x &[2,c0) and\.'r—Qe[E)m]
[x x e[2,e0) and \.'r_226}

= [xixe[2,e) and x-2 = 36}

= [x: xe[2 ) and xz 38}

= [38,

Moy,

(fof)(x) = F(F(x)) = F[s5=2) = Wk -2-2

(Fofof)(x) = (o) (F(x)) = (Fof)[vX —2) = yo-2-2-2
. fofof 1[38,0) =R defined as

(fofof)[x) = K-2-2-2

Functions Ex 2.3 Q11(jii)
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We have, fx]=Jx-2

Clearly, Domain(f) =[2,e) and Range(f) = [Q o).

We observe that range(f) is not a subset of domain of f.

- Domain of (fof) = {x:x eDomein () and f(x) e Domain (f}
¥ e|:2 w) and -2 6[2 w:l}

1x e[2,e) and m22}

% e[2 ) and x - 22 4

1% 6[2 w) and x = 6}

*

= |
= |
=1
= {x
=[5

Clearly, range of f = [0, )cz Dormain of [fof).
- Domain of ([fof)ofjl = {X'X eDomain [f) and f{x) e Domain (Fof)}
{x xe[2w and -J_2€[6w}
{x % €[2,0] and mgfi}
= {xix e[2 ) and x - 22 36}
= {x:ix e[2 w) and x = 38}
=[38

Moy,

(fof)(x) = F(F(x)) = X =2 = Ja-2-2

(fofof)(x) = (fof)(f[x:l)= (fof)(m)= XK-—2-2-2

- fofof :[38,w) =R defined as

(fofof)[x) = w-2-2-2

(FOfof](38) = Y38 -2 -2 -2 = A58 -2 -2 =62 -2 =+J4d-2-+7-2-0

Functions Ex 2.3 Q11(iv)
We have, fx) = Jx-2
Clearly, Domain(f) =[2e) and Range(f) = [0 ).
We observe that range(f)is not a subset of domain of f,
. Domain of (fof] = {x:x eDomain (f) and f(x)  Domain [f}}
{x x e[2,0) and +x -2 [2, cn]
{x % €[2,e0) and MEQ}
= {x:x e[20) and x -2z 4}
= {xix 6[200) and x = 6}
=[6,e

s o

!

(fof)(x] = F[f[x))= f( ><—2)= K-2-2

w fof 1[6,00) =R defined as
(fof)[x) = \yx-2-2

=

P <) = [F(x)T = [ ><-2]2 —x-2

» f2i[2,0) =R defined as
Fx)=x-2

o fof = {2
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Functions Ex 2.3 Q12
f(x){l-'-x Osx =2
A-x 2Ew i3
. Range of £ =[0,3] ¢ Domain of £,

1+x 0w =2
fof[xj:f{f(xj]:f{g_x w23

24+ x5 0zx =1
Fof(x)=92-x lax =2
4-x

2ox 3
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Ex 2.5

Functions Ex2.5Q 1.
i} f:{1,2,3,4]—}[lﬂ]- given by
f{(1.10), (2,10}, (3,10}, (4,10)}

clearly £ is many-one function
— fis not bijective
= f isnot invertible

iy g:{5.6,7,8) = {1,2,3, 4 given by
g{(s, 4). (6.3),(7. 4). (8,2)}

Sinze, & and 7 have same mage 4
.. @ 15 not bijectible
= @ is not bijective

=] g is not invertible

il

hif2,3,4,5-({7,9,1113)
hl(z,7).(3.9). (4 11), (5, 13)}

given by

Wondershare
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We can observe that different elerment of dom ain have defferent imaae is co-domain,

Functions Ex 2.5 Q2
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A={0,-1,-3,2}, 8={-9,-3,0,8}
f: A= 8 is defined by £ {x)=3x

Since different elements of A have different imagesin 8.
f is one-one

Again, each element in & has a preimage in A.
fis onto

'+ £ in one-one bijective

= ' B = A exists and is given by
f'l e =i
() -2

A={1,3579, 8={0,1,9,25 49,51}
f:A- 8 be a function defined by f{x] = x*

Since different elements of A have different imagesin &.
f is one-one

Again, 0= & does not have a preimage in 4.
fis not onto

Hence, ! does nat exist.

Functions Ex 2.5 Q3

Given that f:{1,2,3}={a,b,cland g:{a,b,cl—{apple, ball, cat} such that

fll)=a, fl2)=b,f(3)=c, gla)=apple, glb)=ball and glc)= cat

We need to prove that f, g and geof are invertible.

In order to prove that f is invertiblem is is sufficient to show that

f:{1,2,3}={a,b,clis a bijection.

fis one —one:

Each and every elerment of the set {1,2,3}is having an image in the set{a,b,c}

Thus, f is one — one.

Obviously, the number of element of the sets{1,2,3}and {a,b,c}are equal and hence
fis onto.

Thus, the function f is invertible.

Similarly, let us observe for the function g:

g is one —one:

Each and every element of the set {a,b,c}is having an image in the set {apple, ball, cat}
Thus, g is one —one.

Obviously, the number of element of the sets {a,b,ctand {apple, ball, cat} are equal and hence
g is onto.

Thus, the function g is invertible.
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Now let us consider the function gof = g[flx]]
Each and every element of of the set{1,2,3}is having an image in the set

{apple, ball, cat}.

Therefore, gof={(1,apple), (2,ball), (3,cat]}

Thus, geof is one —one.

Since the number of elemenets in the sets{1,2,3}and {apple, ball, cat}are equal.
Hence gof is onto.

Therefore, function gef is invertible.

Let us now find f~1;

We have f:{1,2,3}—{a,b,c}

Thus, f~Y{a,b,c1—+1(1,2,3}

= f~1={la,1),(b,2),(c,3)}

Let us now find g_l:

We have g:{a,b,cl—{apple,ball,cat}
Thus, g_1:[app.|'e,baH,car]—»{a,b,c}
= g_l=[[app.l'e,a],[baH,b],[car,c]}
Let us now find f e g™

=5 1o g_1={[appie,lj, (ball, 2), (cat,3)}.....(1)
Also, let us find, (gef)™ L

= (g oﬂ_l=[[appre, 1), (bail,2), (cat,3) }....(2)
From (1) and (2), we have,

(gef) t=flog™?

Functions Ex 2.5 Q4
Given that
A={1,2,3, 4, 8={3,57,9, ¢=1{7.23,47,79)
f:A—»& and g.:8 - C are two functions defined by f(x)=2x+1 and g [»] = xZ_p

T O,

gof{x)=g(f(x))=g(2r +1)=(2x +1)° -2
= gof[x}=4x2+4x—1
I o,

fiA—=8given by fx)=2x+1

Clearly f in one-one and onto, . f in bijective

- ! exist
= {B.1),(62).0.3), (5. 71)

Again, g:8 - C givenbygfx)=x®-2

Clearly g in one-ane and onto = g'1 exists

g7 ={{7.3), (23,5} .{47,7) (79, 9)}
Folg = (7,0, (23,2),(47.9), (79, 4)} oo (8) K% Q

Mow, gofix)=dax?+ax -1 %\,® %.

Clearly gof in one-one and anto = [ge f:]_l exists, Q Q

Hence, . O &
(7o) ={(7.1),(23,2),(47.9), (79, 4)} ... {B] .\\\ ®®

From [&)& (B) we have goft=rclg! @ V
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Functions Ex 2.5 Q5

Given that f:Q— Q defined by fix)=3x +5.
To prove that f is invertible, we need to prove that f is one — one and onto.
Let (x,y) € Q be such that, f(x)=fly)

=3x+5=3y+5

=xX=V

So, f is an injection.

Let v be an arbitrary element of Q such that f(x)=y.

=3x+5=y
=3x=y-5
_¥-5
== ¥ 3
Thus, for any y € Q there exists x = V;—S € Q such that
y—5 y—5

x)= =3 +5=
flx) f[ 3 ] 3 4

Thus, f: Q- Q is a bijection and hence invertible.
Let f‘ldenores the inverse of f.

Thus, fef Yx)=xforall x€EQ

= flf~Yx)]=x forall x€ Q.

=3f Yx)+5=xforall x€Q.

x-=5

= 1x)= 3 forall x€Q
Functions Ex 2.5 Q6

fi R — Ris given by, f{x) = 4x + 3
One-one:

Let f{x) = f{y).

= dx+3=4y+3

= dx=4y

= Xx=y

Therefore fis a one-one function.
Onto:

Forye R, lety=4x +3.

:x:y—_g’eR
4

. y=3
Therefore, for any y € R, there exists x == 2 e R such that

f{x}=f(yT_3]=4(yT_3]+3=y.

Therefore, fis onto.
Thus, fis one-one and onto and therefore, f~1 exists.
Let us define g: R— R by g(x)= %

. . 4x+3)-3
Now.(g0/)(x) = g/ (x) = g (4 +3) = T3 _

(B2)(0)=r(s() =1 (272 )4 252 Je3 =303

Therefore, gof = fog = I 60 (}

Hence, fis invertible and the inverse of f is given by @
y-3

I )=ely)=== K% Q
Functions Ex 2.5 Q7 %’\® %-
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f: Ry — [4, o) is given as f(x) = x? + 4.
One-one:
Let f{x) = f{y).

=y +d=p" +4

=x =y
=x=y [asx=yeR,]

Therefore, fis a one-one function.
Onto:

Fory € [4, co), let y = x2 + 4,
Sy =y-420 [asyl_"!]

=x=,y-420
Therefore, for any y € R, there exists x=./y—4 € R such that

()= (\r=4)=(Jy=4) +4=y-asd=y

Therefore, fis onto.
Thus, fis one-one and onto and therefore, f~1 exists.
Let us define g: [4, «) — R by,

g(v)=yy-4
Now. gof (x) = g(/(x))= x +4 \{T ¥ =x
And,fog{y]=f(g(y))=f(m)=(JyT4] +A=(y-4)+4=y

Therefore, gof = fog = Ig
Hence, fis invertible and the inverse of fis given by

76 =a() = o4

Functions Ex 2.5 Q8

It is given thatf{:l::}=

{fof}[x]=f(f(x})=f[4x+3]

4x+3
4 ——|+3
_ \6x—4 _16x+12+18x 12 34x
‘6[4“3]_4‘24“13—24“16 34
bx—4

F
Therefore, fof (x) = x, forall x = ;
= fof =1

Hence, the given function fis invertible and the inverse of fis fitself.

Functions Ex 2.5 Q9

f: Ry — [—5, m) is given as f{x) = 9x2 + 6x — 5.
Let y be an arbitrary element of [-5, o).

Lety = 9x2 + 6x — 5.

=y=(3x+1)" -1-5=(3x+1)' -6

=(3x+1) =y+6

S3x+l=yy+6  [asyz-5=y+6>0]

v+6-—1
—y=N

L 2
3 Q @)
Therefore, f is onto, thereby range f= [-5, o). 6 C}\

Let us define g: [—5, ©) — R+ asg(y)= y+6_]. @

We now have: ’ K% Q

gnf) x) g f"[x =g(9x +6x— 5] @
= g((3x+1)"-6) %’\ %-

i [3x+1)'3—6+6—1 \\\O @(b

Jdaelol Q\ v/
3 )
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3
=|3[@]+1T—6
={W}?—6=}=+6—6=y

Therefore, gof = In and fog = Ij-s5, x)
Hence, fis invertible and the inverse of f is given by

f"[,v}=g(y)=@‘

And.(fog)(y)=f(g(¥))= f[@]

Functions Ex 2.5 Q10
f: R —= & beafunction defined by

f{x):xS—S

Injectivity:

let £ {x) = F{xa)
wi-3=-xi-3
T = X3

¥y =Xg

by uu

finone-one

Surjectivity: let y « & be arbitrary such that
Fix)=y

= x%-3- v =0

We know that an equation of odd degree must hawve atleast one real solution.
letx = « be that solution

oc3—3=y
= Fla)=v

so, for each v € 8 in co-dom ain there exist @ € & in domain
= fin onto

Thus, §in one-one and onto, so

F1 enists
T O,

Flx)=x®-3=y
= x¥ =34y
= X =3, 3+y

= Frix) = I+ x

Thus, £!: 2 — & be the inverse function defined by Fl {X] = (x + 3}%

finally,
Fif24) = {24+3]}’5 =3

f'1{5)=[5+3)%=2 @

Functions Ex 2.5 Q11 @
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We have,
f:R =& in afunction defined by

f{x)=x3+4

Injectivity: let F{x) = Flx,) farxx, e R

= x?+4=xg+4
% _ .3

= X = x3

= Xy =Xp

= finone-one

Surjectivity: let v e 8 be artritrary such that

Flx)=y
= x3+4=y
= x¥+d-y =0

We know that an odd degree equation must have a real roof.
= a3+4=y:>f(oc}=y

= fin onto

Since f in one-one and onto

= fin bijective
finally.

Fla)=v
= x3+4=y
= x3=y—4

= x=[y—4)%
L) = (v - 4%

f'1(3}=(3-4)1/‘5 =-1

Functions Ex 2.5 Q12
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Given that f(x)=2x and glx)=x+2.

We need to prove that f and g are bijective maps.
Let x,y € Q.

Consider f(x)=fly)

=2x=2y

=xX=V

=f is one —one.

Let v be an arbitrary element of Q such that f(x)=y

Thenf[x}=v=2x=>x=?v

Thus, for any y € Q, there exists x =

—f X=X =
ﬂx]_f[zj 2=y

So f:Q—= Qs a bijection and hence invertible.
Let f~1 denote the inverse of f.

€ J such that,

I\.J|1::

Thus, F~Y(x)= %...(1)

Let x,y€Q.
Consider gl(x)=gly)
sx+2=y+2
=xX=V
=g is one —one.
Let v be an arbitrary element of Q such that gix)=y
Then glx)=y=x+2=x=y-2
Thus, forany y € Q, there exists x =y — 2, v € Q such that,
glx)=gly-2)=y-2+2=y
S0 g:Q— Qs a bijection and hence invertible.
Let g_1 denote the inverse of g.
Thus, g~ Yx)=x-2..(2)
Mow consider geof=glf(x)]]=gl2x)=2x+2
x =2
5 (3
From (1) and (2), we have

frog =g 0] =fYx-2]=
From (3) and (4), it is clear that
(gof) t=ftog™*

Thus, (gof)™t=

X =2
2

Y

Functions Ex2.5Q13
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Civen that f(x)= i_ Z.

_3‘
Let f(x) =y,
Sy x-=2
x—3
Interchange x and y,
_y=2
==-x—v_—3

=[y—3x=y-2
=xy—3x=y—-2
=xy—y=3x—-2
=y(x—-1]=3x-2
_ 3x-2
T ox-1
3x -2
x—1

=~ =

Functions Ex 2.5 Q14
fiR" =[-9, ) given by f(x]=5x* +6x-9

For any x, v eR*

Fx)=fly)

=5+ 6x-9=5y"+ By -9

=50 -y )+ 6(x-y]=0
:>(><—\,f)[5(><+v)+6]=0

=x-y=0 [-.-5[x+v)+6#OastveR+]
= x=y

so, fis aninjection.

Let y be an arbitrary element of [—9, co].
Flx)=v

=5+ 6x-9=y

= 25x% + 30x — 45 = Sy

= 25x2 + 30x + 9- 54 = By

= (5x+ 3] = 5y + 54

= (5x+ 3= Sy + 54

_Jev+54-3
S o

= X
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Now, v & [~9, e

= yz -9

= Sy+5429

= [Sy+54=3
= Sy +54-3=20
_A+54-3,

=
= xe0=x R’

Thus, for every v = [—9, w) there exist x = —"5’;}% eR* such that fx) = v

0

So, fiRY —[-9 ) is onto,

Thus, f:R*Y — [—9, ) iz a bijection and hence invertible,

Let f! denote the inverse of f.
Then,

[fof ) (v) = v for dl y e[, w)

F{F (v)) = v for all y € [-9,0)

= 5[F (y)) + 6{F! ()} - 9= v for all y & [-9, )

= 25{f (y)}
)

= 25({f" [y

2

2

30 (1) - 45= Sy Fr el y <[5,

+ 30 [f‘l (\,f)] +9 =5y + 54 for all y e [-5, )
=[5 (V)+3}2 =Sy + 54 for all y €[ -9, )

= 5F{y)+3 = 5y + 54 for all y e [-9 o)

-t ) 5\,f+554—3

Functions Ex 2.5 Q15
We have given that
for—[-1,1] defined by

-

10 -10 T :
ffx)= ———— isinvertible
10"

+107%

let F{x) =y

0% - 107*
= =y

10% +107%

10% -1
= =

1%y
= 102"-1=y[102*+1}
= 10% —10%y =y +1

= 10 {1-y)=p+1 60 o\c)
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Functions Ex 2.5 Q16
We have given that
for—{0,2) defined by

x _ -x
f{x) -2 7% iiisinvertibla.
e:(‘ -
let £ {x)=y
" -7
= +1l=¥
e” +a7*F
- 2e" y
e +a7*
- et -y
8% 41
= 2e? = y(ez’r +1)

= e (2-y)=¥

= PE S SV l!oge [L]
2-¥ 2 2-y

= Frix) = %J‘oge [LJ

2w

Functions Ex2.5Q17
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Given: that
fi[-1e]—=[-1,e] is a function

given by Flx) =[x+ 1}2 2y
In order to show that fin invertible, we need to prove that f in bijective.

Injective: let x,y < [-1,e0], Such that
Fl)=71y)
{X+1)2—1=[y+1}2—1

=

= {X+1)2={y+1}2

= X+l=p+1 [,y e[-1 =]]
= X o=y

=

fisone-one

Surjectivity: lety < [-1, o] be arbitrary
such that £{x) =y

= {X+1)2—1=y

= {X+1)2=y+1

X+1=n.l'y+1

=
= ¥=oly+1-1e[-1,w]

So, for each v e [-1, =] {co-domain) there exist x = Wy +1-1 e [-1, =] [domain)

- iz onto
Thus, f isbijective = fis invertible,
N o,
Fix) =77 )
= {X+1)2—1= w4l -1

= {x+1)2—J)T=D
= M({x+1]%—1j=ﬂ
= Jr+l=0or (x+1)%—1=tl

= x=-1 ar x =0

X =0,-1

Hence, & = {0,-1}

Functions Ex 2.5 Q18
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A={xeR:-12x21) andf: A= 4, g: A= A are two functions

defined by fx] = x% and g {x) = sin [%]

Here, f: 4 = A is defined by
Flx)=x*

Clearly £ in not injective, . F (1) = F{-1) =1

Sa,

Hence, f~! does not exist

f is not bijective and hence not invertible,

Mow, g: A = A defined by
(ax
g x)=sin [?]

Injectivity: Letx, = x,

= fala WLaF 3
2 2
= sin [H—XIJ =sin [ﬁ] [ -lsx= 1]
2 2
= g {x1) =¥z
= g i5 ONE-0NE ..vvverenr. i)

Surjectivity: let y be aribitrary such that

glx)=vy
= sa’n[£}=y
2
E .1
= —=sinly
2 .
= x==sin"y=[-11]
i

Thus, for each v in codom ain, there exists » in domain, such that
gfx)=¥

= g is surjective .......... fii}

From [i} & {ii)

Functions Ex 2.5 Q19

Given: f: R —= & is a function defined by
fx)=cos[x+2)

Injectivity: letx,y = & such that
Fla=7y)

= oos (x +2) = cos [y +2)

= H4+Z=2nrty+2

= ¥o=2nr Y

= MoE Y

= fisnotone-one

Hence, ¥ is not bijective

fis notinvertible

Functions Ex 2.5 Q20
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We have, 4 = {1,2,3,4} and & = {a,b,c, d}

We know that a function from A to 8 is said to be bijection if it is one-one and
onta, This means different elements of A4 has different image in £, Also each element
of 8 has preimage in A.

Let #,,#, fz and £, are the functions from A to 8.
fi={t a). (2, 0). (3.6) (4 9}

={(1.8). (2.9). (3.9} (4. a)}

{(Le).2.a), (3 8 (4.0}

={{L7).{2,3), (3, ), (4.2}

2
2
fa

we can verify that f, £, and £ are bijective from 4 to &,

I 0w,
it ={(a1).(6,2), (5.3), (4, 4)
72t = {p1). (6,2),0,3). (5 4)
51 ={le. 1), (e, 2) (2. 3) . (£, 4))
fit ={(@.1),(2.2) 0,3). (e, 4)
Functions Ex 2.5 Q21

Given: & and B are two sets with finite elements,
f:rA—=8andg: 8 — A are injective map.

To prove: £ in bijective
Proof: 8ince, ¥ A— & in injective we need to show £ in surjective only.
TN 0w,

g &8 —= Aininjective
= gach element of 8 has image in 4.

Functions Ex 2.5 Q22
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We have,
frQ—=Qandg. Q@ — Q are two function defined by

flv]=2x andg(x)=x+2
Mow, £: Q= Q defined by £ {x) = 2x

Injectivity: letx,y e Q such that
Fle)=r[v) 22x =2y =x=y
= f in one-one

Surjectivity: lety € @ such that
Flay=v = Zx =y :>x=%eQ

. For each v e @ {co-domain) there existx = Vée @ {domain)such that £ {x) =y

= f is onto
fin bijective
Again forg: @ = @ defined by

gfx)=x+2

Injectivity: letx, v e @ such that

gly)=glx)= y+2=x4+2 = "
= G is one-one

n
=

Surjectivity: let v = Q@ be arbitrary such that
gix}=y=> x+2=y= x=p-2eQ

Thus, for each v « @ [co-domain), there existx = y -2 e Qsuch that g {x) =y
g in onto
Hence, g is bijective.

gef{x)=g(f{x))=gfex)=2vr+2
= gof [x)=2x+2
f and g are bijective = gof is bijective

= {o of)_l exist

MNow, {gof)f~x)=2x+2
= (gof]_l (25 +2) = x
= (gof}_l{zx} =x-2
(g0 ()= 30x -2) il
Again,

fis bijective = ! axist
Fl: o = ¢ defined by

Fx) = x/é

Alsa, g is bijective = g'l exist.

3 0 ’\C)
P = defined b
’ g Hx)=x-2 ' @b C}'

Fag™ ) = £ g7 () &% Q
-y - 2) \(b
[Flog™)(x)= %(x—z} ................ (&) %

From {a)& (B) ‘\’\\O ®®

[gef) =t og™ @\ v/
ﬂ
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