Functions Ex2.2 Q1(i)
Since, £ & = & and

g H =R

fog ' 8 =8 and gof ! & = A

Mow, ;F(X:|=2x+3

gofix)=g(2x +3)=

and @(x)=x%+5

(2x +3j2 +E

= gof(x) =45+ 12¢ + 14

fog(xi="flg(x))="r
= f-:-g(xj: 2x% +13
Functions Ex2.2 QI(ii)

(X2+5)=2{X2+5)+3

f(x)=2¢ +x% and g(x)=x
gof (x) = g [f(x)) = g[2¥4x?)
ge £ (x (2x+x2)

fog(x) =f{g x ]=f(,!»(3]

fog(x)=

2¥3+X6

3



Functlons Ex2.2 QI(iii)
flx)=x*+8and g(x)=3x>+1
Thus, g o f{x) = glf(x]]

= gof(x)=g[x?+8]
= goflx)=3[x2+8l +1
Similarly, feglx)=flglx]]

= foglx)=f[3x7 + 1]

= fogx)=[3x*+11+8

= fog(x)=[9x®+1+6x]+8
= fog[x]=9x +6x°+9

Functions Ex2.2 Ql(iv)
f |:Xj x and gix |X|
Maw, goffx)=gff(x)]=g[x

gnf |X|

and, Fog(x f{g 1) =F()

f-:-g |;-:|

Functions Ex2.2 Ql( )
f[xj=x2+2x—3 and glx)=3v-4
Now, gnf(xj=g[f(xj]=g(xz+2w—3)
';lﬂf[x’jl=3(x2+2x-3}-4

= gof [x)=3x "+ fx - 13

and, fag ()= Flg(x))= (3 -4
f-:gl: )= (3x - 4)° +2 (3= 4)- 3
= gx® +16-24x +Bx 8- 3
fng(xj=9x2—18X+5

Functions Ex2.2 Q1(vi)
;"'[xj=Elx3 and g(x)= i/é
Maw, gofix)=gff(x)= Q(BXS)
- (o)
gof(x)=2x

and, feg (x) = Flg(x)) = ;F[x%]

o)

fog(x)=8Bx



Functions Ex2.2 Q2
Let £={(3,1),(%,3).(12, 4)} and
9 = {(1.3),(3.3). (4. 9).(59)

Mo,
range of £ ={1, 3, 4}
domain of F ={3,9,12]
range of g = {3, 9}
domain of @ = {1, 3, 4, 5}

since, range of ¥ — domain of g
gof inwell defined.

A&gain, range of g cdomain of ¥
fogin well defined,

Mow gef={(3,3),(9,3),(12 9}
fag={(11),(3,1)(4 3),(5 3}

Functions Ex2.2 Q3
We have,

f={{1-1),(+-2),(9,-3), (16, 4)} and

9= {(-1.-2),(-2,-4), (-3,-6),(+.5)
[ iy,

Domain of £ = {1, 4,9, 16|

Range of £ = {-1,-2,-3, 4

Domain of g = {-1,-2,-3, 4]

Range of g ={-2,-4,-6,8]

Clearly range of £ = domain of g
L @ef is defined,

but, range of g =domain of ¥
fogin notdefined,

[ iy,



Functions Ex2.2 Q4

A={ab,cl, &={u,v,wl and
F=A—=£8andg. & — A defined by
f= {[a, vy, (b, [c,wj} and

g = {[,5), (v, 3), (w,c}}

For both fand g, different elements of domain have different images
. ¥ and g are one-one

Adgain for each element in co-domain of f and g, there in a preimage in domain
. Fandg are onto

Thus, £ and g are bijectives.

M ow,
gof= {|:a, 2], (b, b, [c,cj} and
Fog = {u,u), (v.v), ()

Functions Ex2.2 Q5

We have, f:R — R given by f[x) =x% +8 and
g R — & given by g[xj=3x3+1

L fog(x)=f(g(x))=flaxr®+1]

= (3X3+1)2+8
L Fog(2)=(3x8+1)7 +8=-62548 =633

Again
gof[x g[f ]=g(x2+8)

=3(X2+B)3+1

gnf[j [1+Bj +1=2188

Functions Ex2.2 Q6
We have, 8% = 8% given by
flx)= x?
7. RT = 2% given by
g ()= ~fx
Fog () = Flg(x)) = ()= () =
&ls0,
gof{x)=g(f(x))= g(xz} S Z = x
Thus,

i‘rng(}:’:l = gni‘r[}.’:l



Functions Ex2.2 Q7
We have, ' &8 =& andg: & = & are two functions defined by
f[xj=x2 and g(x)=x+1

Mow,
Fog(x)=Flg(x))=Flx+1)=(x+1)
LFeglxl=xf+2x +1 i)
qof(x g{f(xj]=g(x2}=x2+1...,,,,,,,(ii)
from [ij&[uj
Feg=gof
Functions Ex2.2 Q8

Letf: R =& andg. & = & are defined as
flxl=x+landg(x)=x-1

M ow,
fog(x)="fla(x))=F{r-1)=x-1+1
=x=Ig il
Again,
fogix)=flgx))=g(x+1)=x+1-1
=x=Tg o il
fram {i}& [ii)
fog=gef=1I,
Functions Ex2.2 Q9
We have, f: N —= 2, @ 25— @ and
h:Q =8
.
Also, f[xj=2x, g[x:|=; and h[x:|=ex

MWow, F: N =2, and heg: Z,=8
(hng)uf.‘ MR

also, gofid = Q andh: Q=R
hn[gnf:] N =R

Thus, [heg)efand he(gef) exist and are function from & to set 2,

Finaly. (heglef [x)=[heg)(f ()] = (Feog)(2¥)

= 1Y)
- a2

nuwjhn[gﬂf:l[xj=h‘:‘{9[ h{éx)
.

Hence, assodativity verified,



Functions Ex2.2 Q10

We have,

hefgefi(x)=h{ge f{x))=h{g(f(=))
=h(g(2x)) =h{3(2x)+4)
=h({Bx +4)=sin(6x +4) ¥z eN

((heg)e f)(x) = (he g) (fGx)) = (heg)(2x)
=h(g(2=))==h(3(2x)+4)
=h(bx +4)=sin[ox +4] 7x el

This shows, hojgofl=jhogjef

Functions Ex2.2 Q11

Defineff N —=Nby, flx)=x+ 1

And, g: N — N by,

g{_x}:{r_l ifx =1

1 ifx=1
We first show that fis not onto.
For this, consider element 1 in co-domain M. It is clear that this elerment is
not an image of any of the elements in domain N.
Therefore, fis not onto.
Mow, gof: N — N is defined by,
Functions Ex2.2 Q12
Definef: 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)=I-1] = 1

g(1) = 11 = 1

Therefore, g{—1) = g(1), but =1 + 1.
Therefore, g is not injective.

Mow, gof: N — Z is defined as gOf[x} =g(f{x]}=g[x}= .'~:|,
Let x, ¥ € N such that gofix) = gofly].
> =y

Since x and y € N, both are positive.
sl ===y

Hence, gof is injective

Functions Ex2.2 Q13

We have, fr A= 8 andg: & = C are one-one functions
Mow we have to prowve Dgoef A—=Cinone-one

let x,v = A such that
gofix)=gof(y)
= e(f(x)=g{f1v))
Flx) =y [@ in one-one

I

= X=y [+ fin one-one]

@ of is one-one function



Functions Ex2.2 Q14

We have, f: A= 8 andg: 8 —= C are onto functions.
Mow, we need to prove: gof! A —= C in onto,

let v =, then
gofixl=y
= g{fp) =y )

Since @ is onto, for each elementin C, then exists a preimage in 8.

QXY = ¥ oo i)
From (i) & [ii)
;"'[Xj =

Since F is onto, for each element in & there exists a preimage in 4
CE(x) = i)

From (iijand[iii} we can conclude that for each y £ €, there exists a pre image in A
such that gef(x) =y

L gefisonto



