Ex 3.1

Q1

Function =Let 4 and & be two non-empty sets, A relation F from A to B, i.e., a sub-set
of 4 x&, is called a function [I:ur a mapping or a map] fram 4 to &, if

(i} for each s« A there exists b e 8 such that (3,b) e F

[ii} [a,b]e f and [a,c]e F=h=c

If {2,6) « f, then '&' is called the image of 'a' under F

If a function 7 is expresed as the set aof ordered pairs, the damain ¥ s the =set of all
first components of members of £ and the range of F is the set of second components
of members of f

Q2

Function = Let 4 and £ be two nch=empty setz. Then a furcion ' from cet 4 toset 8 iz a rule or
m =thod or correspondence waizk associates elerr eqts of set 4 to elemznts of set b such that:
() 2l eemarts ofset 4 ase assoziatsc to element n st s,

[ii] ar elerrentof ze 4 is assocdated to 2 unique elemens in set 8.

notker words, a Suaction ' from a set 4 to set & assogates zach 2lzrment of set 4
0 aunique element ot set s,

Q3

Function is atype of relation. But in a function no two ordered pairs have the same
first element. For eg: &, and &, are two relations.

Clearly, 2 is afunction, but 2; is not a function because two ordered pairs [1,2) and [1, 4)
have the same first element,
This means every function is a relation but every relation is not a function,



Q4

YWe have,
f[x:l=x2—2x—3
[+ oo

(4) Rang(f)1={-4,-3,0,5}

(b) Clearly, pre-images of 6,-3 and S is ¢, {0,2},-2 respectively.

Q5
We have,
Ix-2, x<0O
Flx)=11L x=0
dx +1, x>0
[ Fwi
fll)=4x1+1=5,
Fl-=3x[-1)-2=-3-2=-5,
foy=1,
and, F[2)=4x2+1=0



Q6

YWe have,
£l)=nd - (i)

(3) clearly range of £ = % [set of all real numbers greater than or equal to zera)

|:b:| we have,
{0 ) = 4
= fx)=4 s (1Y

Using equation (i} and equation (i}, we get
¥ =4

e X =x2
{x ) = 4} ={-2,2

(e} {vif(v)=-1}

! flvl=-1 --- [iii)
Clearly, xZ+-1orx<z0

= Flvlz-1

{rifly)=-1=s



Q7

e have,
F=R" =28
and  f[x])=log, x - i)

(3] Mow,
f=Rt*=>g
the image set of the domain of £ = &

(b Mow,
{x HF [x) = —2}
= flx)=-2 -—- i)

Using equation (i} and eguation (i), we get
log, x = =2

= ¥=gE

{x:f (x)=-2} = {e'z}

(2] Maow,
f [x!,fj =log, [x!..fj
=log, ¥ +log, ¥
f(xjH‘ (5,*)

f [xg,fj =f [xj+f [g,fj

ves, fxy)=F(x)+F(y).

[ log, b =c=b-= a‘f]

[£ (%) = log. x|
[ logmn = logm +logr ]



Q8

(3) we have,

{[X:Y] =¥ =3xxe {LEJB}J € {3J 6,9, 12}}
Puttingx = 1,2,3 in v = 3%, we get

¥ =3,68,9 respectively

2 ={(13), (2.5), (3.9)

Yes, itis a function,

{b) we have,
{[oy)iy > x4+l =12 and y = 2,4,6:

Fullingx =1,2 iny >x +1, weyel
w2, ¥ =3 respectively.

f={{14), (16), (2.4, [2.6]}
It is not a function from A t0 & because two ordered pairs in & have the same first element,

[r) we hava,
{[ip)=x+y =3 xy {0123}

[ 0wy,
¥o=3-x
Puttingx = 0,1,2, 3, we get
¥ =73,2,1,0 respectively

2={0.3), (12, (21, (3.0)

Yes, th s relation is a function.

Q9

We have,
FilR=fandgic—c
Damain {f)=& and Domain fg)=c
Domain (f) = Domain [g)=c

f(x) and g[x) are not equal functions,



Q10

(i} wehave,
)= x*
Range of f {x) = 8* {set of all real numbers greater than or equal to zero)

={xerlxz 0}

[ii] We have,
g [x) = sinx

Rangeofg(x) ={xeR:-1sx<1]

[iii] We have,
hx)=x"+1
Range ofh(x)={x e R :x 2 1}

Q11

[a] We have,

f={{11, {211), {3.1), {4158}
f; 15 a function from X to ¥,

(b) we have,

f={(L1), (27), (3.5)
fz is not a function from X to ¥ because there is an element 4 = » which is not
associated to any element of ¥

[c) we have,

f=1{{15), 29, (3.1), (45, (211
3 is not a function from X to ¥ because an element 2 € x is associated 1o two elements
9 and 11 in Vv,



Q12

We have,

f[x] = highest prime factar af x.
12 = 34,

13=13=1,

14=7 %2,

15=5x3,

16 =2 %8,

17=17=1

2 f={f12,3), f13,13), {14,7), [1558), {16,2), (17,17)}
. Range(f)={3,13,7,52,17]

Q13

We know that,
iffia—=13
such that w = 3. Then,

) = {x eAnFix] = y}. In other words, £~ 'y} is the set of pre-images of v,
Let 117} = x. Then, fx) =17

= ¥ 41=17
= ¥ =17-1=15
= X =4

Let Fl{—S} = x, Then, f[x] = -3

— k¥ 4+1=-3
= x%=-3-1=-4
= Moo= e



Q14

We have,
A={p,qrs} and & ={12 3}

[:a] o,
2= {(p.1), (@.2) (n1), (s.2)
&y is a function

(b) Mow,

Rg = {{.‘DJ 1]1 {'-Ff'i 1]1 {'FJ 1}’ {S‘ 1}}
R is a function

[l:] Mo,
2a-{(p1), (@2, (0,2, (53]

R isnot a function because an element p e 4 is associated to two elaments
1andZin &,

(d) Mow,

Re={lp.2), (9.3). {r.2), [s.2))
R, 15 a function.

Q15

We hawve,
f {rn) = the highest prime factor of
Mo,
0=3x3,
10=E=2,
11=11=1,
12 =34,
12=13=1
F=f{0,3) (10,5, [aaa) (12:3) [1913))

Clearly, range {f) = {3,5,11, 13}



Qle

We have,

f(x) - X%, DEx<3
Clax, 3z x 210

S () = ¥E, DAxie
w8 3x, 2£x£10

Now, f{3)=(3)’=0andf(3 =ax3=9
and, gf2)=(2)*-4andg()-3x2=6

We observe that £ {x) takes unique value at each pointin its domain [0,10]. However g (x)

does not takes unigque value at each point in its domain [D, 1IZI:|.

Hence, g () iz not a function.

Q17

Given f{x)=x"

Ffilf=121
=1
FLY=F() 121~
(1.1}-1 1.1-
0.21

f-1)=[-1)°+1=-141=0
flO)=[0F +1=0+1-=
f(3)=(3)°+1=27+1=28
f9)=(9 +1=-81+1=-82
f(7)=(7)+1=-343+1-344

Set of ordered pairs are {(-1,0),(0,1),(3,28),(9,82), (7,344}



Ex 3.2

Q1
\We have,
Fle)=n-3v+4
Mo,

Flox+1) = {2x + 0% - 3{2x + 1) + 4
=4x 41+ 4x-BEx-3+4
= 4xZ - 2x 42
It is given that
fx)=7[2x +1)

2 3+ 4 =dx? _2x 42

—
— O=dx% - x% —Sx + 3w +2 - 4
=5 W w-—2=0
= Axv? 43w -2x-2=0
— Al +1)-2(x+1)=0
— [x+1){3x-2) =0
= ¥+1=0 ar 3x-2=10
P
= ¥==1 ar No=—=
3
Q2
We have,
2 z
Flx)=[x-3)"[{x-b)
I oo,

;"'[a+.b]= [a+b—a]2[a+b—b]2
= k%57

= ;"'[a +."J:]=.:'.~2."_.‘l2



Q3

We have,
i _ax-b
£ {X] by -2
aw — b
= =
bx-a
= y[bw —a)=ax-b
= xybh—ay =av-b
= xybh—aw=ay-b
= xfby-a)=av-b
= W
by — 3
= x =1 (v)

Hence, proved



f[f[x]] = x Hence, proved,



N¥+1l4x -1
¥-=1
x+1-1(x-1)
x=1
25
¥-1
¥+1-x+1
x -1

f[f[x]] =x Hence, proved.

Q6

We have,

%2, when ¥ <0

Flx)=dx, when0sx <1

i, when x 21
x

(&) F(1/2)=2
(b) 7(-2)- (-2 - 4
h}ﬂﬂ=%=1
) 7(3)- =

(=) f(J—_E) - does not exist because -3 ¢ domain ().



Mo,

4dding equation (i) and equation i}, we get

1 1 1
f i ] [ e ) [N S
ey + {X} {X X3J+[X3 XJ
3.1 1 a
T TENET

=0

Hence, proved,

f[x]+f{%}=[l

Q8
We have,
f[x]= 25
1+x7
I oo,
E[tanﬁ']
fltand) = ————
[an] 1+ tan® g
= sinz2g

f[tan -9] = cin2e

—{ii)

Hence, proved.

L EINZ2E =

2tang

1+tan®a

|



i =1
Wl
1 1 1-x
(IW_E_ T A=
f[;,‘i T Tex Tax %)
— +
¥ s
. -1
f =
1 () ®4+ 1
_1_1 -1-x
F—1= » _ X _—1—><=_ 1 i
X __1+1 -1+x -1+ 1+x% fi)
Y Y w1
Q10
We have,

fx) = (a—x”)”n, a0

i FwR T

f{f[x]} = f{a— x”}”n

o-ferf]
[o--”

= [a —a+x”]1f”

)lfn

1ir

- [

_ [:X:]MFI

=N

f{f{x]} =% Hence, proved,



Q11

We have,
af[x]+.bf[1 -
X
— af[ ]+bf[x] <=
i
x -5

= af[%]+bf[x]=x—5

Adding equations(i) and (i), we get

af[x]+bf[x]+bf[i]+af[i]=Xi—5+x—5

= {a+b]f{x}+f{ ][a+b] —+x-10

1

- D)kl

Subtracting equation i) from equation (i), we get
af[x]—bf[x]+bf[%]—af[%]=;1—5—x+5

= (@t -3 e-b) -5 x

- ()l

— (i

~—- {ii}



Adding equationsfiii} and (iv)], we get

1 1 1 1
Ei‘r[}f} = m{; + —1|:|i|+ a_b[;—}f}

[a—b}{%+x—1ﬂ:|+[:a +b][%—x:|

2r =
il ) (z+5)(z-b)
3 b 3 b
—+4ax -1l0a-—-bx +10b+—-ax+—-hx
= 2ffx) =& i3 & .1
S
i—a—ltla+llilb—2.bx
2r =
= [X] az_bz
= f[x]=az_lbzx%[i—a—lﬂa+lﬂb—2.bx}
1 =
=az_bz[;—55+55—mf}
1 =
f{:x:]=l:_f2_b2 ;—bx—55+5.b
1 [ E(=a-b)
= =
3% - b7 ¥ X_ 3% - h®
1 [a 5(a-b)
= —-h
2Lt w X_ [2-6)(a+5)
1 [a i 1=
= R Te ]
3% - b7 | & X_ 3+ 8




Ex 3.3
Q1

We have,
1
iy = —
()= =

Clearly, f[x] assumes real values for all real values for all x except for the values of x = 0
Hence, Domain{f) = & - {0}

We hawve,
1
flw)=——
[ ) N=7
Clearly, r'(xj assumes real values for all real walues for all ¥ except for the values of » satisfying

x-F=0ie,x=7
Hence, Domain ()= & - {7}
We have,

Ix -2
x+1

£{n)=

. . . Sx—=l2 . .
We abserwve that ;F[X] is arational function of x as T is arational expression.,
X+

Clearly, f[x] assumes real values for all » except for the values of » for which

*+1l=01e,5=-1

Hence, Domain = & - {-1}
We have,
2x +1
Flx) =
(x) Y7 0
_ 2x +1
(x*-3%)
2x +1
BRI [ &= 6% = (a-b)(a+b)]

is 3 rational expression:

We observe that £ [x]) is a rational function ofx as ~
Ko =9

Cleary, f[x] assumes real values for all » except for all those values of » for which

T S T WO

Hence, Domain(f) = R - {-3,3}.



We have,

x4 2x+1

x%-8x +12
xZ42x 41

%% —Bx —2x+12
xE42x 41

" W[x-6)-2[x-6)

£ )=

_ x%+2x 41
t-e)x-2)

x4 Px+1

X% - Bx +12
“We observe that f[x] assumes real values for all x except for all those values of x for

Clearly, ;F[X] is a rational function of x as is arational expression in .

which ¥% - 8% +12 = 0 e, x =208

Dumain{f] = —{2,6}



Q2

(i} We have,
Flx)=ofx-2

Clearly, f[x) assumes real values, if

x-2=0
=3 xEZ2
= XE[EJI::D}

Hence, Domain(f) = [2,]

[ii] We have,

1
f[x}=m

Clearly, f{x} assumes real values, if

x*-1>0
= [¥-1){x+1)>0
= Ne-lorx>1
= XE[:—D:',—].]U{LGD]

Hence, domain(f) = (e, -1) v 1, )

i} we have,
Fix)=fo-x7

Clearly, f[x) assumes real values, if
9-x%20

9z x°

x% <0

-3 x £3

xe[-3,3]

LISV

Hence, domain(f) = [-3, 3]

[ -0 ={a-b)fa+ b]]



(iv) we have,

X =2
i) = ==
Clearly, f[x) assumes real values, if
w-2210 and 3-x>z0
= Wz and  3» x
= xe[2 3]

Hence, domain(f) = [2,3).



Q3

We have,

f[x]= ax+ b

by -3

b, ; .
is a rational EXPression.

We observe that £ {x) is arational function ofx as

Clearly, f[x] assumes real values for all x except for the values of x for which
bx-a=01e., bxy=23

= e
&

Domain(f] =& - {E}

Range of £ Let ffx)=y

ax + b
= =
bw - a
= ax +b =y [bx - 3)
= ax +h = by - ax
= b+ 3y =bxy —ax
= b+ay=x[by-a)
— b+ay=X
b—ay
& P ER
by - 3

Clearly, » will take real value for all » e £ except for

by—-3=10
= by =3
a
= y=E

Range(f) =& - {E}



We have,
ax - .":,l
flxl= =

: : ; EP : ; :
We observe that f[x] is arational function of » as is arational expressian.

Clearly, f[x] assumes real wvalues for all » except for all those values of » for which

cw—d=00e,cx=0

o
o xo==
C
Dn:umain[f}=R—{G—}
5
Range: Let{(x)=y
ax -—b
=
cx -
= - b=yox-d)
= a —b=ovy - ay
= Ay — b = cxy — Ox
5 dy - b= x[cy - a
=" <L ol
cy -3

Clearly, » assumes real values for all v except

cy—a=lili.e.,y=i
c

[

Hence, rangeff] =& - {E}



We have,
Fx)=afx-1

Clearly, fx) assumes real values, if

x=-1=10
=% 21
= X-E[Lm}

Hence, domain () = [1,:0)

Range: For x = 1,we have,

=120
e Jw-120
= f[x]:j'l:l

Thus, f{x} takes all real values greater than zero.

Hence, range{f) = [0, )

We have,
Flx)=fx-3

Clearly, f{x) assumes real values, if

N¥—=3z0
= K523
= Xe[BJm]

Hence, domain(f) = [3,0)

Range: For x & 3,we have,

=320
= Jw—-3 =20
= flx)z3

Thius, f[x] takes all real walues greater than zero.

Hence, range(f) = [0,e)



We have,
N =2
flw]=——
{] 2 - N
Domain of 1 Clearly, ;F[X] is defined for all x « & except for which
Z-x=0182, 572
Hence, dumain[f}=R—{2}
Range of £ Letfx) =y
KNo=2 .y
2-X
-1{2 - x)
Sl
_1=y
= ¥ o=-1

=

¥

Il

Range(f) = {-1}

We have,
()= b -1
Clearly, f{x) is defined for all x = R
= Domain {f] = &
Range: Letf(x)=y
= k-1=y
= flx)20% xeR

It follows from the above relation that y takes all real values greater or equal to zero.

Range(f) = [0,

A s liscelmed or a0 e o, ils domaings 2 s some s ooy nesal s oo b s Decause, [x] s 20aays pos lve ceg sambeen Ten all iea
vk Sl =[x s dhoras neal oo eal puinbers

In order to have F(x) has defined value, term inside
square root should always be greater than or equal to
zero which gives domain as -3 =x =3

Where as Range of above function is limited to [0 , 3]



Ex 3.4

Q1
We have,
fle)=x*+landgx)=x+1
[ 0w,
f+g:R =& givenby [f+g)fx)=n+x+2
f-g:8—= & given by [f—g][x]=x3+l—[x+1]
= xFox
cf 1 & = & given by [:cf][x]=c{x3+1)
fg 1 R = R given by [f)[x) = [x3+1)[x+1]
=xte x4
1 . 1 1
F:."2—{—1} — R given by [?][){]= =3
£ _ ;,r {X+1][X2—X+1)
E.R—{—I}AR given by {EJ[X]= o
=xf-x+1
We have,
Flx)=fx-1 andg[x]=m
Mo,

f+g: (1w — R defined by [f+g)fx) = -1+4xr+1,
f-g:ifl,e) = & defined by [f—g]{x}=m"x—1—\l'x TE

cf [1,m] — & defined by [cf} [x:] = cafy - 1,
fg i [1,=)— R defined by (fg)(x) = (ﬁ) (M)

I
=
[ ]
I
e

- l.l Rd F dl:l _ =

7 [1,00) — R defined by (f]{X] —
f 4 W -1
E.[Lc:cu]—:*F{deﬁned by [g]{x:h —



Q2

We have,
Flx)=2x+5and gfx)= " +x
We observe that f (x) = 2 + 5 is defined for all ¥ € &,
Sa, dam ain[f] = f
Clearly g {x) = %%+ is defined for allx < &
So, domain [g) =&
. Domain{f)~Domain(g) = &

() Clearly, (f+g): & — & is given by
(F+g)lx)=rflx)+a(x]
=2y +5+x7 4+ x

=x%+3x+5
Domain(f +g) = &

(i} We find that f-g : R — & is defined as
(F-g){x)=Flx)-alx)
=Z2x +5—{X2+X:]
= 2% +5-x% - x

= x4 x+5
Domain(f - g) =R

(i) we find that fig: & = & is given by
(B)x) =¥} =g (%)
= [2x +5]x[x2+x}
=2x*+ox%+5x% + 5%

W i U L T



Domain{fg) = R

(iv] Wwe have,

g[x]= Jricg

f{x) =0=x%+x=0
= x[x+1)=0
= x =0 aor, xo==1

So, dumain[g] = domain(f) ~ domain{g) - {X rgfx)= EI}

-2 -(49
_ffx) ewas

we find that, gi:R -{-1,0} = & is given by [é] [x] = Py e v

Dumam{iJ=R-{-Lm

g
Q3
We have,
—1_, -Z2Ex %0
fwl=t=1lu<xgg
Mo,
;F“X”=|X|_11 where -2 < x5 £ 2
1, 22 x50
and |f[x]|= —fx - 13, 0wl
{X_]'}.l lex =2

9 {x) = 7l +Irix)]
- -2E£x 20
=90, O<x<1l
2fx -1}, TExmas



Q4

We have,

Fle)= el andg[x]=m
We observe that £ {x) = Jx +1 is defined for all w2 -1
So, domain(f) = [-1,00]

Clearly, g fx) = Ja-x? isdefined for

O-x¥%20=5%-0%0

= ¥%-3%<0

= (¥ -3){x +3) =0
= x e[-3,3]

. domain{g) = [-3,3]

[ D,

domain{f) ~domainf{g) = [-1,e]~ [-3,3]

=[-1,3]
f+g:[-1,3]— Risgiven by [f+g)[x])= f[x]+g[x]=ﬁ+«,-‘9—x2

We have,

ffx] = v andg[x:l:m
We observe that £ (x) = Jv +1 is defined for all x 2 -1
So, domain{f) = [-1,e]

Clearly, g fx) = +9 -x% is defined for
9-x2:0= 5" -9£0

= x*-3*20

o (x -3){x +3) =20

= xe[-3,3]

< domain(g) = [-3,3]

M i,

domain{f) ~domain{g) = [-1,e]~[-3,3]

=[-13]
g-f:[-,3] =R isgiven by [g—f}[x]=g[x]—f[x]=m—m



We have,

flx) =+l andgfx)= W
Wwe observe that £ {x) = o +1 is defined far all x = -1
So, dom ain{f} = [—1,m}

Clearly, g {x) = 9 -x*% is defined for

O-¥"z0=x"-020

= x%-3%20

=5 [x-3)[x+3)20
= xe[-3,3]

. domain{g) = [-3,3]
I 0,

domain{f)~ domain{g) = [-1,0) ~ [-3, 3]

=[-1,3]

fai[-.3]— & is given by [fa)f{x) = Flx)xg(x) = +1 %4047

=~,ﬂ’9+9x—x2—x3



We have,

flx) = Mandg[;«f}= m
e observe that £ {x) = Jr +1 is defined far all v = -1
So, domainff) = [-1,%]

Clearly, g {x) = +/9-x7 is defined for

O-x%20=x%-0<0

= x4 -3%<0

= (¥ -3)[x +3) =0
= x e[-3,3]

. domain{g) = [-3,3]

M oo,

damain{f)~ domainfg) = [-1,e] ~ [-3,3]

(23]
We have, gfx)=+9-x°

9-x?=0=x%-9=0
= [X—E]{X +3]=EI

= o=k

S0, dumain{i} < T 8] ~[a8] = o]

g

fle)  aa

g[x]_ u'rg—xz

g: [-1,3] = & is given by [g][x] a



We have,

F ke e+l andg[x:l:«,m
We observe that £ (x) = Jx¥ +1 is defined for all w2 -1
So, domain(f) = [-1,e]

Clearly, g {x) = 9 -x? is defined for
J-x? 20— - 940

= w2220

= [« -3)[x+3)<0

— x e[-3,3]

. domain{g) =[-3,3]

[ o,
domain(f) ~domain(g) = [-1,0]~[-3,3]
-[-2.9]
We have,
Flx)=alx+1
N¥+1=10
= X¥+1l=10
=5 =-1

Sa, dnmain{%} = [—113]— {—1}
-[-13]
g,

0 g
?.[—1,3]—}.-'2 is given b':,l'?[)(}=

Q{X]_ \I"El—xz

Flx) S+l




We have,

)= W+l andg[x]=m
We observe that f (x) = Jx +1 is defined for all x 2 -1
So, domain(f) = [-1,0]

Clearly, g fx) = Jo-x? s defined for

O-x"z0=x"-020

= x¥%-3%<0D

= [x-3)[x+3)=20
=3 seoe[=3,3]

- domain [g} = [— 3,3]
Mo,

domain{f) ~domain{g) = [-1,=]~[-3,3]

=[-1,3]
2f - J5g [-.3]—= R defined by {Ef— ﬁg){x] =2Jv +1 - JBafo - 57

ol Tl ~yj45=5R2,

Wz have,
Flocl = e+ and gfx) = Jo- «%
YWz observe that "'I:)-.-} L Jm iz defined for all & =z -1
S0, domain(f] = [- L]
Clzary, g (] = m is defined fcr

c-x*z0=x%-920

= x2-3%20
= [ —3)x +3) <0
— ¥e -3,3]

o domainfz) - [ 3,2]
Moo,
v:n:u'rair{;"']m du:ur'|ain[:g.]=|:—1,u.-]r~.|:—3J3:|

- [-19]
fz+?f:|:—1Jm:|—>R defined by {f"f+?r') [,(] s ;Fz[x].k?f{x}

Iy R N
=¥ +14+ 7 +1

[+ () = [-3,#]]



We have,
f[x]=ﬁandg[x]=m

We observe that £{x) = Jx +1isdefined far allx 2 -1

So, domain(f) = [-1,]

Clearly, g {x) = 49 -7 is defined for
I-x20=x°-9%0

= v

= [¥-3)[x+3)<0

= x e[-3,3]

. domain{g) =[-3,3]

[ o,
domain{f)n~ domainfg) = [-1, 0]~ [-3,3]
[-1.3]
We have,
gfx) =9 - x°
gox?=0=x%-9=0
= [« -3)[x+3)=0
= ¥ =3
So, dam ain[é] =[-3,3]-{-3.3}

= [-3,3)
5

4.,II'5|—X2

=] 5
—=[-3,3]—= & defined by |=|[~)=
g { ] F[Q]{]



Q5

We hawve,
f[xj =log, [1- )
and (x) = [x]

fx)=l0g, [1-x) isdefined, ifl-x >0
= 1xx
= Xl
= XE[—mJlj

Dumam[j [0, 1)

) =[x] is defined for allx < &
. Domain(g)=~&

[—mJl:lrﬂ..Q

(-=1)

(i) F+g:i(-m 1)=& defined by [F+g)(x)=F(x1+q[x)
= log, (1-x)+ [x ]

. Domain(f)~ & Domain(g)

(i} 7 [-w= 1) = & defined by (@) (%) =F(x)xq(x)
=log, [1-x)x=[x]
=[x ]log, (1-x)

log. [1-x)

e

(-, 0) = & defined by [g] () =

e



(iv] we have,
f{x)=log, [1-x)

- i
fix) ~log, (1-x)
f[l ] is defined if log, {1-x) isdefined and log, (1-x)=0
X
= l-x=10 and l-x=10
e P | and x» =0
= W {—-3:-, EI] e {EI, 1]
g
dl:nmam[?] = [~e,0)w (0,1)
g .0 AT L
= [-e,0) v (0,1) = & defined by [;FJ{X] T )
o,

(Fra)l-1=7-1)+a(-1)
= log, (1- (1)) + [-1]
=log,2-1
== (f+g){-1)=log.2-1
(w) g (0)=log, {1-0})=[0]
=0

() [gi] [%] . dDeE:}m oxist
 MBaig



Q6

We have,

Flx) =+l glx)=—

X
and  hfx)=2x"-3

Clearly, f{x) is defined forx +12 0
5 ¥z-1

= XE[—].,BD]

. Domain{f) = [-1,m]

g [x) isdefined forx =0
= x e R-{0}
and, h{x) is defined for all x < R
2 Domain(f) ~Domain{g) ~ Domain (k) = [-1,=] - {0}
Clearly,
2f+g-hi[-1,0]-{0} = & iz given by
(2 +g -A)(x) = 2F [x) + g fx) - f [x)

=z x+1+£—2x2+3
X

(2F +g - A)f1) = 2 1+1+%—2x[1]2+3

=242 +1-2+3
=Z2J2+4-2

= 2.2 +2

and, ([2f +g-#)[0) does not exist, itisnotlies in the domain » = [-1,e0] - {0},



Q7

Let,
l1-x», x=<0
W ] =1, ¥=10
¥+1, x>0

The graph of f{x) for ® <0 is the part of the line y = 1-% that lies to the left of origin.
The graph of f{x) for ® =015 the part of the line y = 1+ that lies to the right af arigin.
For % = 0, the graph of fix) represents the point {0,1)

The graph of f(x)is shown below,

fl)=1+x

fix)=0

Qs

fiR— R defined by (f+g)(x)=3x -2
fiR—=Rdefined by (f—gix)=—x+4

. _ri}_, - F o XEL
f R 13 R defined by Q{x} 3

Q9

f+q:[0, 0c) = R defined by (F + g)x) = x + x;
f—ag:[0,0c)—= E defined by (f —g)(x) =+ X — X,
fg:[0, 0o )~ R defined by (Fg)(x)=x>"2,

f . f 1
—:[0, oc ) = R defined by[— () =—;
= d \ X




Q10

(f+g):R= [0, so) defined by (F + g)(x) = x° +2x + 1 = (x + 1)°
(f —g).R— R defined by{f—g}(xj=x2—2x— 1
(Fg): R - R defined by (Fg)tx) =2x> + x?

XE

2x + 1

[%] F— R defined by[ f (x)=

g




