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Functions Ex 2.3 Q 1(i)
f{x)=e" and g(x)=/log, x

Now, fog(x)=flg {x)) = Fliog. x) = e bax_
fagfx)=x

goffx)=ogff{x)] = g[ex)=."oge " =

= g-:-;"'[x:] =X

Functions Ex 2.3 Q 1(ii)

flx) = x%, g () = cosx

Comain of £ and Domain of g = &

Range of £ = (0, «)

rRange of g = {-1,1)

~ Range of f = domain of g =g of exist
Range of g cdomain of f = f og exist

Mo,

goflx)= g{f[x]} = g{xz) = cosx®
And

fogfx)=rF[f{x)) = Floosx)=cos®x



Functions Ex 2.3 QI(iii)
flx)=lx| and  gfx)=sinx

Range of £ = (0, @)= Domain g [R) =g of exist
Range of g=[-1,1]= Domain of (R) =Ffog exist
Mo,
fag(x)= f{g [:X” = fsinx) = |sin x|
And
gofx)=a{f{x)) =g () = sinl
Functions Ex 2.3 Q1(iv)
flx)=x+land gfx)=e"

Range of f = R= Domainofg=~"8 =gof exist
Range ofg=(0,=) = Domainof f =R =fog exist
Mo,
goflx)= g{f[x}}=g[x+1]=e“1
And
f-:-g[x]:f{g[x]}=f{ex)=ex+1
Functions Ex 2.3 Q1(v)

flx)=sin"'x and g{x)=x?

Range of f = [—gng = Domainofg =8 =g of exist
Range ofg = [Djm] = Domanoff =R =faog exist
Mo,
fogfx)= flgf~)) = f{x2)=3."n'1x2
And

gaffx]=g {f{x]} =g {sm'ixj] = {sm'ix)z
Functions Ex 2.3 Q 1(vi)

Flx)=x+1and gfx)=sinx

Range of f = R = Domain of g = & =g of exists
Range of g =[-1,1]= Domainof f =& =Ffeog exists
M iy,
fogfx)= f{g [X]}=f[s."nx]=3.fnx+1
And
goffx)=gff{x)) =glx+1)=sin{x+1)



Functions Ex 2.3 QI(vii)

flx)=x+1 and gx)=2x+3

Range of f = 8 cDomainofg=& =gaof exist

FRange of 9= & cDomainof 8 = & =fog exist
Moy,

fogfx)= ;F[g[x]}=f[2x+3]=[2x+3]+1= il
And
goffx)=gff{x))=glx+1)=2{x+1)+3

= gaflx)=2x+5
Functions Ex 2.3 Ql(viii)

flx)=c, ce R and

g [x) = sinx®

Range of ¥ = 8 = Domainof g =& =gef exist
Range of g= [-1,1]cDomain of f = R =Fog exist
Mo,
geflx)= g {f[x}} = gfc) = sinc®
and
fogfx)= f{g {X” = f{smxz:] =C
Functions Ex 2.3 QI(ix)

1

Flx)=x%+2 and =1-——

[¥)=x“+2 and g (x) T
Range of F = [E,m] — Domainofg=8 =gof exist
Range ofg=R - [1]=Domain of f = & =fog exist

M o,

- ot 5
And

guf{X}=Q{f{X}}=Q{X2+2)=;EX{X—:fL}
= geffx)= iz:i

Functions Ex 2.3 Q2



We hawve, fx) = x*+x+1landg ()= sinx

[ iy,
fog(x)= f{g (x)} = f [sinx)

— fog(x)=sin®x+sinx+1

Again, gef(x)=g[f(x))=g (xz + X+ 1)
= gnf[xj=5‘."n(x2+x+1)
Clearly
fog=gof
Functions Ex 2.3 Q3
We have Flx) =]

We assume the domain of F = &
Range of £ = (D, a:-)

. Range of f — domain of F
. faf exists,

M oy,

o) = (7 () =7 () = = 7 ()

L fof=f



Functions Ex 2.3 Q4

Flx)=2x+5 andg[xj=x2+1

~ Rangeoff =& andrange ofg = [1, m]
. Range of f ¢ Domain of g (R) and range of @ cdomain of £{&)
. both fog and gof exist,

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

= fog(x)=2x"+7

i} gefx)=g[f(x))=g(2x +5)
= [2X+5j2+1
= gof(x)= 4x® +20x +26

iii} fo f f[f }= :"'|:2X+EJ
=2[2x +5)+5
Fof(x)=4x+15

i ﬂ[x]=[f|:x]]2=[2x+5f
= 4x% + 20 +25
. from (i) & (iv)
fof =~

Functions Ex 2.3 Q5
We have, fx)=sinx and g(x) = 2x,
Domain of f and g is &

Range of £ = [-1,1]
Range ofg = &

Range of f = Domain g and
Fange of g —Domain £

. fog and gof both exist,
Y gof(x)=g(flx))=glsinx)=gof(x)=2sinx
iy Fog(x)=Fla(x))=7(2x) = sin2x

gof=faog



Functions Ex 2.3 Q6
f,g, and h are real functions given by f{x)=sinx, gfx)=2x and hx)=cosx
To prove: feg = g o [fh)
L.H.S
fog(x)=rlg(x))
= f[2x) = sin2x
= fogx)=2sinx cosx ... [4)
R.HS
g o{M)(x) = go (fx}).r ()]
= g (sinx cosx)

ge(){x)=2sinx cosx ... [B)

from & & B
i'rn:rg {X} =q n[ﬁ‘.'] [X}
Functions Ex 2.3 Q7

We are given that f is a real function and g is a function given by g [x] =Zx
To prove; gef =7F+7F

L.H.5
g-:-f[x]=g{f[x]}= 2f [x)
=f{x)+f{x)=RHS
= gef=7Ff+f
Functions Ex 2.3 Q8

Flxi=vl-x, glx)=log;

Domain of F and g are &,
Range of £ = [-eo, 1)
Range of g = [0,2)

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

Logef(x)=g[fx) =g{m1
gofix)= ."og.:_:"E

Again
fegx)=flg(x)) = f(."ogj)
fag(x) = f1-log?

Functions Ex 2.3 Q9



2
Range of filety = fix) =y =tanx

£ {-1 %J—H? andg: [-1,1]— & defined as £ (x) = tanx and g (x) = 1 - x*

:>x=tan'1y
Since x [—; 2] ¥ o [-e, )
« Range of f = domain of g =[-1,1]
L @ofexists,

By similar argument feog exists,

M o,
Fag(x)=r{g(x))= f{-q'll x)
fag(x)=tanyl-x*
Again
gnf g{f }
= g [tanx)
Gof(x)=fl-tanx
Functions Ex 2.3 Q10
Flx)=ofxr+3 andg[xj=x2+1
Mow,

Range of £ = [-3,e0] and
Range of g = [1, w=)

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

. Feg and gof exist,

Mo,
fagix)=¥la(x) —f(x2+1)
Fog(x)=dxZ+4
Again,
gofix)=g(f(x))= g +3)
- (e T3) 1

Gof(xl=x+4



Functions Ex 2.3 Q11(i)
We have, fx])=x-2
Clearly, Domain(f) =[2 ) 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) eDomain [f)}
[x % E[Em and «f—EE[E m}
[x x e[2,w) and m;z]
= [x:x e[Zw] and x-22 4]
= [x:x e[2e0) and x 2 €}
= [8,

<o)

Mo,

(fof)[x) = f(f[x)) = F[Jx— 2) =K —2 =2

- fof i [6,w) =R defined as
[fof)[x) = yWx-2-2



Functions Ex 2.3 Q11(ii)
We have, f{x)=-fx-2
Clearly, Domain(f) =[2,e) and Range(f) = [0, ).
e observe 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 % e[2, 0] and J—ze[zm)}
[x % e[2,e0] and mizE]

= {xixe[2,00) and x-22 4}

= {x: ><e[2 ) and xz 6}

=[G

Clearly, range of f = [0, m) @ Domain of [fof].
. Domain of {[fof)of) = {x:x € Domain () and f(x) € Domain {fof)}

xix e[2,0) and Jx -2 e[, m}
% e[2,) and er]
e[2,e0) and x-2 = 36}
5[2 w) and x z 38)

o
I

= {
[
(x
= {x
=[38

[,
(fof) () = F(f[x]) - F[ >c:—2) = fx-2-2

(Fofof)(x) = (Fof) (F(x)) = (Fof )& —2) = yyWx—2-2-2

: foFoF‘[BS w] =R defined as

(fofof)( J:J 2




Functions Ex 2.3 Q11(iii)
e have, fx)=x-2
Clearly, Domain(f) =[2 o) and Range(f] = [0 ).
e observe that range(f)is not a subset of domain of f.
- Domain of (fof] = [x:x eDomain (f) and f(x)eDomain (f}
[X XE[Em andu' 26[2 m]]
[>< x e[2,e0] and fx —222]
{x x e[2,e0) and x -2z 4}
[

% ><e|:2m) and ><336}

Clearly, range of f = [0, m) e Domain of [fof).
- Domain of ([Fof)of) = {x x e Domain (f] and f{x) « Domain [Fofj}

X)(E[Em and ~fx 25[6:::}
x:x e[ 2,e0) and fx - 26]
e[2e) and x - 22 36}

X
X e[z w) and x = 38}

={
={
= {x
= {x
=[38

Mona,
(fof)(x) = f[F[x)) = F[ ><—2]= X -2 -2

(fofof)(x) = [fof)(F(x)) = [fof)(vx=2) = yWWx -2 -2-2

: FOFOF'[SS w) =P defined as

(fofof [ ,,Lf e
(Fofof)[38) = fyaBE8 -2 -2-2 =36 -2-2 = JfB-2-2 =+fyfd-2=-2-2-0




Functions Ex 2.3 Q11(iv)

We have, f(x)=Jx-2

Clearly, Domain(f) =[2,) and Range(f) = [0,c).

We observe 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 €[2e) and -J_2€[2 oo]
{x x €[2,0) and m22}
= {x:x e[2®) and x-2= 4]
= {x:x e[2 ) and x z 6}
=[6

MNowy,
(fof)(x) = f(f[x)): f( x=2]=Wx-2-2

. fof :[6,m) =R defined as
[fof)[x) = fx-2-2

P(x) = [F(x)] = [ ><—2:|2 _x-2

. f2i[2,0) =R defined as

f2(x) = x-2
o fof = f2
Functions Ex 2.3 Q12
<x <
f(x){1+x D£x<2
3-x 28x <3

. Range of £ =[0,3] ¢ Domain of £,

< <
L Fof(x) = FlF(x)) = FIL Y Dex=2
3-X 2<x =3

2+x 0DZx =21
fof[x)= 2-x 1lex <2

4 - x 2<x 23





