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Functions Ex 3.1 Q1

Function =Let 4 and 8 be two non-empty sets. 4 relation £ from 4 to 8, i.e., 3 sub-set
of Ax&, is called a function (Dr a mapping or a map:] from A to &, if

(i} for each 3 A there exists b « B such that [a,b)] < F

(ii) {a,b]e f and (a,c}e f=h=c

If {=,6) =¥, then &' is called the image of 'a' under £

If a function £ is expresed as the set of ordered pairs, the domain £ is the set of all
first components of members of £ and the range of £ is the set of second components
of members of £

Functions Ex 3.1 Q2

Function = Let 4 and 8 be two non-empty sets. Then a function 'f' from set A to set & is a rule or
method or correspondence which associates elements of set A to elements of set & such that:
{i) all elements af set 4 are associated to element in set &.

{ii) an element of se 4 is associated to a unique element in set 8.

In other words, a function 'f' from a set 4 to set & associates each element of set 4
to a unique element of set b,

Functions Ex 3.1 Q3

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

Clearly, &, is afunction, but &, is not a function because two ordered pairs {1,2) and {1, 4
have the same first elerment.,
This means every function is a relation but every relation is not a function.

Functions Ex 3.1 Q4

We have,
f[x)=x2—2x—3
M ow,
f(-2)= (-2)°-2(-2)-3
=4+4-3
=5
f-1)= (-1 -2(-1)-3
=1+2-3
=0
f(-0) = (-0)%-2x0-3
=-3
Fll=(0°-2x1-3
=1-2-3
=-4
f(2)=[2)7-2x2-3
=4-4-3
=-3

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

(b) Clearly, pre-images of 6,-2 and Sis ¢, {0,2},-2 respectively,

Functions Ex 3.1 Q5

W have,
Ix-2, x<0
Flx]=11 x=0
A4 +1, x =0

T oy,
Fl)=4x1+1=5,
Fl-l=3x(-1)-2=-3-2=-5,
floy=1

and, f{F=4x2+1=9




Functions Ex 3.1 Q6
We have,
Fx) = -

(2 clearly range of £ = &* [set of all real numbers greater than or egual to zero)

[b) wie have,
{x:f [x) =4
= f(x) =4 ———(ii)

Using eguation (i) and eguation (i}, we get
x%=4

= RS
{x of [x) = 4} =1{-2,2}

() fv:F(v)=-1

= fivi=-1 --- (i}
Clearly, x2=-1orx2z 0

= fivl=-1

{reflr)=-1=9

Functions Ex 3.1 Q7

We have,
f=R*=8
and  f(x)=log, x -—-(i)

(3] Naw,
f=R*">nR
the image set of the domain of F = &

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

Using eguation (i) and eguation (i), we get
logy x=-2

= ¥ =g [ Il:ngab=c::>b=ac:|

{x o [x) = —2} = {9'2}

(] Now,
Flxv) =log [xv) [F (&) =1og, x]
=log, x +log, v [“logme = logm +logr]
Flx1+f ()

f(xy)= f(x)+f (';)
Yes, fxv)=F(x)+F(v).

Functions Ex 3.1 Q8
{a) we have,
{(x,y) =y =3xxe{1,23},v<{36,9, 12}}

Puttingx =1,2,3 in ¥ = 3x, we get
v =3,6,9 respectively

R=1{{1,3), f2.8), {3,9)}
Yes, it is a function.

{b) we have,
{(x,y):y =x+1,x=12andy =2,4,6}

Puttingx = 1,2 iny =x +1, we get
¥ > 2, v > 3 respectively.

R {4, (16), @4, (o)

[tis not a function from A to 8 because two ordered pairs in & have the same first element.




{c) we have,
vy} =x+y =3 xye{n12s}
TN Oy,
¥ =3-x
Putting » = 0,1, 2,3, we get
¥ =3,2,1,0 respectively
R={{0,3), (12}, (21}, (3.0}
Yas, this relation is a function.

Functions Ex 3.1 Q9
We have,
f:R=Randg:c—c
. Domain {f) =& and Domain {g)=c
. Domain [f) = Domain (g)=c

. ffx) and g{x) are not equal functions,

Functions Ex 3.1 Q10
{} we have,
Flx)=x*
Range of 7 {x) = 2" {set of all real numbers greater than or equal to zero)

={xerxz0}

{ii} We have,
g x) = sinx

Rangeofg{x) ={x er:-1sx 21}

{iii:] We have,
Rlx)=x+1
Range ofk(x)={x =R 1 x = 1}

Functions Ex 3.1 Q11
(a} We have,

a={{L1), (211), (3.1), {+15)}

fi 1s a function from X to ¥,

{b) We have,

f={t1), (27), (3.5)
f i= not a function from X to ¥ because there is an element 4 € x which is not
associated to any element of v,

{c) we have,

(LS, 29, (31, (45, (211
3 is not a function from X to ¥ because an element.2 « x is associated to two elements
9 and 11 in ¥.

Functions Ex 3.1 Q12
Wwe have,
f (%) = highest prime factor of x.

12 = 3% 4,
13=13x1,
14=7x%2,
15= 53
16 =2x8,
17 =171

z F=((12,3); (13;13); (147} (15,5), [6;2); 7170
. Range{f]={3,13,7,5,2,17)

Functions Ex 3.1 Q13

We know that,
iff:4—=13
such that v 3. Then,

FHy)={x e A:F{x) = ¥}, In other words, £} {y) is the set of pre-images of y,




Let #~1{17} = x. Then, f{x) =17

= *% 41 =17
= ¥2=17-1=15
= % = +4

Let :‘“1{—3} = x, Then, f[:x} =-3

= xT41=-3

= x%=-3-1=-4

= X =44
f‘l{—3}=8

Functions Ex 3.1 Q14
Wwe have,
A={p.qrs} ands={1,23]
{a] Moy,
fi={lp1). (@2), (n1), (s.2))
£y s a function

{b) Now,

Rz2={p.1), (@.1), (1), (s.1)}
R is a function

{c] Mo,
Ry ={(p. 1), (.2), {p.2), {s.3)}

R4 is not a function because an element p e 4 is associated to two elements
1land 2in&.

{d) Now,

Ry ={lr.2). (a.3), [r.2), {s.2)}
R, 15 a function,

Functions Ex 3.1 Q15
We hawve,

7 {n) = the highest prime factor of n,
Moy,

9=3x3

10=5=x2,

bR e i B b

12=3x4

13=13x1

f={{0,3), {10,8), (11,11), (12,3), (13,13)}
Clearly, range [f) = {3,5,11, 13}

Functions Ex 3.1 Q16

We have,

FUx) = ¥, DEx<3
I, 3£ x %10

and bl - ¥, D x<?
% 9 3w, 2<x <10

Mow, F(3)=(3)°-9andf(3)-3x3-9
and, gf2)={2)°=4andgf2)-3x2-6

We observe that 7 {x] takes unigue value at each point in its domain [0,10]. However g {x)

does not takes unique value at each point in its dom ain [D, 10].
Hence, g {x] is not a function,

Functions Ex 3.1 Q17
Given f(x)=x




FlLy=121
J{1)=1

Functions Ex 3.1 Q18
fi¥ R given by f(x)=x"+1

Fl-1)=(-1)?+1=-1+1=0
flO)=(0P+1=0+1=1
f(3=(3)°+1=27+1=28
F(o)=(9)+1=-81+1=-82
F(71=(7)7+1=343+1-344

Set of ordered pairs are {(-1,0),(0,1),(3,28),(9,862), (7,344}
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Functions Ex 3.1 Q18
fi¥ R given by f(x)=x"+1

(
f(O)=(0P+1=0+1=1
f(3=(3)°+1=27+1=28
F(o)=(9)+1=-81+1=-82
F(71=(7)7+1=343+1-344

Set of ordered pairs are {(-1,0),(0,1),(3,28),(9,862), (7,344}

Functions Ex 3.2 Q1
We have,
Fla)=uw®-3x +4
Mow,
Flex +1) = [2x + 1) - 3{ax + 1)+ 4
=dx® 1+ 4y —Bx-3+4
= dx®_2x 2
It is given that
f(x}:f{2X+1)

®¥2 _Gx+d=dx? _ox 42

=k
T O=dxZ-x?-2y+3x +2-4
= Wiy -2=0
= wiiav-2x-2=0
= v +1)-2{x+1)=0
= {x+1){3x-2) =0
= Xx+1=10 ar Ix-2=0
2
= Mz =] ar ==
g
Functions Ex 3.2 Q2
We have,
2 2
flx)={x -a) [x - 5)
Mo,

f[a+b}= [a+b—a}2{a+b—b}2
= hZ%a3?

= f(a+b}=azbz

Functions Ex 3.2 Q3
We have,
y=f(x)=ax_b
bx -3
- _ax-b
b -z
= yfbx-a)=axr-b
= xyb-ay =ax-b
= xyb-agx=ay-b
= sfby-a)=ay-b
= st
by -3
= x=ry)

Hence, proved




Functions Ex 3.2 Q4

We have,

e

r'[f(x}] = x Hence, proved.

Functions Ex 3.2 Q5
We have,
X+1
f £
ol
Mo,

f[f(x]] = ¥ Hence, proved,

Functions Ex 3.2 Q6

We have,

x2, when » <0
Flx)=2x, when 0£x <1

i, when x =1
x

(a) F1/2)- 2
(6) 7(-2) = (-2 = 4
(&) FY=1=1

PRTRRDS B ! i




CHRINEIE =
(=) f{-q'—_E} = does not exist bacause -3 ¢ domainff).

Functions Ex 3.2 Q7

We have,
1 *
i) =xt- —()
Mo,
NEATNER S
P 143
x
11
5T
3
= f[%] = X_la - x5 -—{ii)

Adding equation i} and equation {ii}, we get

()

1 1
f{x)+f[;]=[x3—ﬁ]+
copdeedie, 13
X x3+x3 X
=0
Fx)+ f[iJ =0 Hence, proved.
X
Functions Ex 3.2 Q8
We have,
f{x)= 2x
1+x°%
T O iy,
£ {tan5) 2(tan8)
angd)= ——+
1+tane
=sin28 v sin2g = w}
1+tan®e
ftang) = sinza Hence, proved.
Functions Ex 3.2 Q9
s
%+ 1
1 i 1-x
1 v . 1-x
f[?]‘i e L
—+1
* %
x-1
i f(x) =
&) ®x+1
1 i -1-x
T T T . I I S
b3 _1+1 -l+x  -1+x 1+x flx)
% % ®-1
Functions Ex 3.2 Q10
We have,

Fix)= [a—x”)”n, 3:0
Mow,

f{f[x}) = f{a— X”)”n

oefeer ]

-[o-fe-)]”

n—ll,u"n

—|—.3—.-‘.l-l-




e |
_ {Xn)l.f’n
- {x}nxﬁl

=x

f{f[x}) = x Hence, proved.

Functions Ex 3.2 Q11

We have,
1
£ hfl=]=
af [x] + [XJ

= af [%J +bf [x] =

g e (I:]

= af[i]+bf(x) =x-5 —{ii)
X
adding equations(i] and {ii), we get

af(x]+bf{x)+bf[xi]+af[xi]=%—5+x—5

= (a+b}f[x)+f[%}{a+b)=Xi+x—10
N ”X]”[%]z aib[%” ‘10] — fiii)

Subtracting equation(ii} fram equationfi), we get

af(x]—bf{x)+bf[%}—af[%]=;1—5—X+5
= (a-0)r)- (1] b)- o

- f(x]—f[}%}:ﬁ[%—x}

&dding equations{iii) and {iv], we get

2f(x}=aib{%+x—1ﬂ}+alb[%—x}
(a—b][i+x—10:|+{a+b)[i—x:|
= 2f[x}= i 2
fz+b){a-5)
& fa} & fa}
—+4ax -10a-—-bx + 106 +— - ax + —— b
= 2f )= £ e T L
a -b
2)(—3—10&+1Db—2bx
2f x) =
= () 2 _ .2
= f[x}= 21b2x%[2—a—lﬂa+lﬂb—2.bx:|
o X
1 ]
=az_b2{;—53+5b—bx]

fx)= = [i—bx—53+55i|

% _hE|x
Ela-h
= 21 2{2_@{]_ {2 2)
ac-h* X a-b

1 [a_b ] 5{a-b)

1 S 5
a%-h?x a+b
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Functions Ex 3.3 Q1
We have,

f(x}:xi

Clearly, f{x) assumes real values for all real values for all » except for the values of x = 0

Hence, Domain(f) = & - {0}




We have,
1
Filx)l= ——
( ) x=T7
Clearly, f(x) assumes real values for all real values for all x except for the values of x satisfying

¥-F=0ie,x=7

Hence, Domain[F] = & - {7}

We have,
-2
x+1

Fix)=

. . . Ix-2 . '
YWe observe that f[x} is arational function of ¥ as is arational expression.

Clearly, f(x) assumes real values for all x except for the values of x for which

¥+1l=01ie,x=-1

Hence, Domain = & - {- 1}

We have,
Zx +1
F )=
) x%-9
_ 2x+1
[* - 27)
2x +1
N eI ] [+ 4% - 6% - (a-b)(+ ]
We observe that f(x} is a rational function ofx as 2)2( +; is a rational expression.
W

Clearly, f{x) assumes real values for all ¥ except for all those values of & for which

¥Z_0=0ie,x=-33

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

We have,
f[:x}= X22+2X+1
xT-8x +12
_ x4 Ex+1
_xz—ﬁx—2x+12
PN -}

_ xZ2x+1
T-ollr-2)

x4 2x 41
xZ-8x +12
We observe that f(x} assumes real values for all » except for all those values of x for

Clearly, f{x:] is a rational function ofx as is a rational expression in x.

which % - 85 +12 =0 i.e.,x = 2,6
DDmain{f) =& —{2,6}

Functions Ex 3.3 Q2
() Wwe have,
Fx)= -2

Clearly, f{x) assumes real values, if

N=-Z2z10
=5 X E2
ot XE[EJOD]-

Hence, Domain(f] = [2,]

(ii] We have,
i i1
Fix)= —x—2 -

Clearly, f{x) assumes real values, if

x%-1>0
= fx-1fx+1)>0 [-.-az—b2=(a—b)(a+bﬂ
= x<-lorx>1

T Xe[—m,—l]u[l,m]




Hence, domain(f) = {-es, -1} w {1, =)

fiil} we have,
Flx)=Afo-x7

Clearly, f{x) assumes real values, if
9-x%z0

9z x?

x?za

-3Ex =3

xe[-3,3]

buyuu

Hence, domain{f) = [-3, 3]
{iv) we have,

x -2

f{X)= 3-x

Clearly, F{x] assumes real values, if

x=-2z0 and I-xx0
= NEZ and 3N
= xe[2 3]

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

Functions Ex 3.3 Q3
We have,
F (x] _ax+t b
by -3

is a rational expression.

. ) ’ h
We observe that f(x) is arational function of x as EX a3

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

= o
b

Domain(f) = & - {E}

Range of F: LetFlx)=y

ax+ b
= =

by - &
= ax+b=y(bx—a)
= ax +b = bxy - ax
= b+ ay = bxy - ax
= b+ay=x(by- 3

b+ay
= b—ay_x

b+ ay

= X_—by—a

Clearly, x will take real value for all x « & except for

by-a=10
= by = 3
a
=2 y=B
Range(f) =R—{§}.
We have,
f{X)= ax - b
o -

b : :
is arational expressian,

3 £ ; ax —
We ohserve that f{x] is a rational function of x as

Clearly, f(x} assumes real values for all ¥ except for all those values of » for which

cx-d=01e,cx=d
o

= w==
c

Domain{f) =R - {g}

Range: Letffx)=y




i = b

= = =y
cxw-a

= @ - b=y (ox-d)

= a -b=oxy -ay

= dy —b = cxy - O

= dy - b= x[oy - 3)

= 53 -
oy - a

Clearly, x assumes real values for all y except

u:y—c'.~=Di.e.,y=E
c

Hence, rangeff] = A - {E}
c

Wwe have,
Flx)=ux-1

Clearly, f{x) assumes real values, if

¥-1=20
e xzl
= x e[1,=)

Hence, domain(f) = [1,=)

Range:For x = 1, we hawve,

x=-120
i Jx-12z0
= Fix}zo

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

x¥-3z20
= X 23
= xe[3w)

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

Range:Far x 2 3, we have,
x-3z0

= Jx-3z0

= Flx)z3

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

Hence, rangeff) = [0,:)

We have,
]
Flay 22
()= 5—
Domain of £: Clearly, f(x} is defined far all x € 8 except for which
2-xz0iE, =2
Hence, damain(f) = R - {2}

Range of £ Let Fx)=y

= ﬂ:y
2-Xx
-1{2-x
2.,

= =l=y

= yo=-1

Range(f) = {-1}

We have,

)= e -1

~ Claarle ffel iz dafinad far all v a0



Y R VS P PP R VPN
= Domain (f) = A

Range: Let fx)=y

= e -1 =y

= Flx)z 07 xeR

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

Range(f)=[0,=)
As |x|is defined for all real numbers, its domain is R and range is only negative numbers because, |x| is always positive real number for all real

numbers and -|x| is always negative real numbers.

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]
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Functions Ex 3.4 Q1
we have,

Fle)=x®+1andgx)=x+1

T oy,
f+g:R =R givenby [F+g){x)=x"+x+2
f-g:R— R given by {F-g){x)=xn+1-fx+1)

=x¥ox

cf i R — & given by {cf}(x]=c‘x3+1)
fg:R = R given by [fg)[x]) = {X3+1:“:X+1}

=xt e ex

: 1: 1
R -{-1} = R given by [?](x) S o

(x+1}[x2—x+1}

1|
=
f : .

E.R—{—l}—)Rgluen by [E](X]= e

=x? w41

We have,

f{x)=ﬁandg{x}=«fm

MOy,
f+g:(1,=) = R defined by [f+g)(x] = N PR
f-g:(Lwo) >R defined by (F- g)(x) = -1-x+1,
cf (Lw) — & defined by {cf) (x) = ool -1,
g [1,) = & defined by [fg)[x) = (q‘x - 1} {ﬁ,"x + 1)

t{1,00) = R defined by [%](x)= L

Wil h e

{1, ) - R defined by E] {) =

Functions Ex 3.4 Q2
We hawve,
Fle)=2x+5andgfx)= x% +x
We observe that £ {x] = 2x + 5 is defined for all ¥ e 7.
So, domain(f} =R
Clearly g(x)=x7+x is defined for all x = R
So, domain fg) = R
. Domain(f)~Domain(g) = &

(i} Clearly, (f+g):8 = & is given by
(Frg}fe)=Flx)+glx)
= 2x +5+x7 4+ x

=x%+3x+5



Domain(f +g) =

(i) We find that f - g 8 = & is defined as
(F-g){x) = F{x)-9(x)
= 2K +5—[x2+x)
=2x +5-x7-x

= -x%4x+5

Domainff - g} =

(i) we find that fg: R — R is given by
(G)(x) = F[x)xa (x)
= [2x +5}x{x2+x)
=2x% +2x2 +5x% + Bx
-ox?sTx?ann

Domainffg) = R

(iv) we have,

g {x} =x% 4

Flx)=0=x?+x=0
= xfx+1)=0
= ¥ =0 aor, x=-1
So, dom ain[ij = domain(f) ~ domain{g) —{X rgfx) = D}

g
w0}

fix)

f o
We find that, —: 82 -{-1,0! = & is given b =
Lia-frop o e s given by (1] - S -

D orm ain [g] =r-{-10

Functions Ex 3.4 Q3
We have,
1, -2z x =0
79-1, y
-1, O<«x=2
Mo,

fHXD=|X|-1J where -2 < xw <2

i 24550
and |f{x)|= -[x - 1), ] 1
fx -1), lexsg2

g () = il + [ ()]

-X =22 x=0
=40, O0cx <l
2{x -1}, 1€x22
Functions Ex 3.4 Q4

We have,

f(x}=u’m~andg[x}=u’9——x2
We observe that £ [x) = Jx+1 is defined for all x = -1
So, domain ) = [-1, m]

Clearly, g x) =49 2 iz defined faor

O-x¥*20=x%-90<0
= x*-3%z0
= fx-3)(x+3)s0
= xe[-3.3]
. domain{g) = [-3,3]

Pl e

2x+5
x4 x




domain(f) ~domainfg) = [-1,e0]~[-3,3]

=[-13]
Frgi[-L3]—=misgivenby [Frg){x)=Flx)+alx)=drrl+o-x2

We have,
f[x]=ﬁandg{x]=«f9—7
We observe that £ [x] = Je+1is defined for all x = -1
So, domain{f) = [-1,]
Clearly, gf~) = «J’9—7 is defined for
a-xf20=x%-9%0
= x?-3%z0
= {x-3)[x+3)s0
= x=[-3,3]
- domainfg) = [-3,3]
IO,
domain(f) ~domainfg) = [-1,0]~[-3,3]

-[-1.3]
g-f:[-,3] =& isgiven by {g—f}{x)=g{x]—f[x}=m—m

We have,
f{x):ﬁandg(x}=m
We observe that £ (x) = A+ 1 is defined for all x = -1
Sa, dom ain{f) = |:— 1,)
Clearly, g {x) = ¥9 - x7 is defined for
9-x2z0=x?-020
= x?-3%z20
= fx-3){x+3)=0D
= xe[-3,3]
. domain(g) =[-3,3]
Maw,
domain(f)~ domainfg) = [-1,0) n [-3, 3]

=[-1.3]

fg: [-.3]— & is given by [f@){x) = F{x) =g (x]) =k +1x 6 %2
We have,
f(x)=gmandg{x]=m
we observe that £ {x) = Jir + 1 is defined for all x 21
So, domain{f) = [- 1=
Clearly, g [x) = W is defined for

o-x¥®zp=x%-920

= x?-3%s20

= fx-3)[x+3)s0
= x =[-3,3]

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

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

- [-1,3]
we have, g f{x) = J9-x?

: 0-xZ=0=x%-0=0
= [X—3)(X +3)=I:I

= x =%3

50, dumam[gi] T ey




i:[—l,E]—)R is given by [LJ[X]=M= N
g g g{x) 0 - w7
We have,

f(x}=ﬁandg(x}=m

we abserve that 1 (x) = Jw ¥ 1 is defined for all x = -1

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

Clearly, g [x) = 49—7 is defined for
9-x"z0=x"-0%0

= x%-3%<0

= {x -3){x+3)<nD

= xe[-3.3]

. domainfg] = [-3,3]

Mow,
domain{f) ~domain{g) = [-1, 0]~ [-3,3]
-[13)
We have,
Flx)=ofw+1
i Jx+1=10
= x¥+1=0
= x=-1

Sn, domain[%} = [—1,3]— {—1}
=[-1,3]
g,

3 g glx]  Ag-x?
?.[—LB]—)R is given by?(x)= =

) et

We have,

fx) = Jrr1l andg{x]=ur9—7
We observe that f (] = Jx +1 is defined for all x 2 -1
So, domain{f) = [-1,e]

Clearly, g fx) = 9 -x% isdefined far
9-x?:0=x%2-9%0

= x?-3%cq

= {¥-3){x+3)=0D

= X e [—3,3]

. damain(g) = [-3,3]

Mo,
domain(f) ~domainfg) = [-1,s]~[-3,3]

-[-13]

21"—”"5_.9:[—,3]—}#2 defined by [2:’— ﬁg)(x}=2ﬁ—£«l'9—x2

We have,

flx) = WY +1 andg{x]=wf9—7
We observe that £ {x] = J¥ + 1 is defined for all x = -1
So, domain{f) = [-1,%]

Clearly, gfx) = 3 -x% iz defined for
a-xf:0=x%-020

= x?-32c0

= ¥ -3){x+3)=0

= xe[-3,3]

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

Mo,

daom ain(f) n. dDmain(g) = [—l,m]ﬂ [—3,3]

- [-13]

f24+7f 1 [-1,0] — R defined by [f2+?f} () = F2 )+ 77 [x)

[0 =[-1=]]




- (o) e et
=N +1+Tn+1

e have,
f[x}=ﬁandg[x]=«f9—7

Wwe observe that £{x) = Jr+1isdefined for all x = -1

So, domain () = [-1,0]

Clearly, g {x) = Jo - %% is defined for
9-x2z0=x"-920

= x2-3%<0

[ -3)[x+3)=D

= xe[-3,3]

. domainfg) = [-3,3]

U

T 0y,
domain (£}~ domain(g) = [-1,] ~ [-3,3]
- [-48]
We have,
glx)=5-x"
9-x*-0=x%-0-n
= {x-3){x+3)=0D
e K =23
Sn, domam[ J [-3,3]-{-3.3}
-(9)
= = 5
—=[-3,3]—= & defined b g B p
o v [2)e- ==
Functions Ex 3.4 Q5
We have,

Fx)=log, [1-x)
and  g(x)=[x]

Flx)=log. (1- x) is defined, if1-x >0
= 1z x
= KXl
= XE(—mJlj

(-=.1)

: Dumam(fj=
=[x] is defined for all x « R

(%)
- Daomain(g)= R

(1)

(-0 1)

(i) F+g:(-=1) =R defined by [F+g)(x)=F(x]+a(x)

=log, [1- x)+[x]

(i} g :{-m,1) = & defined by (fg) (x) = F(x)xg(x)
=log, [1-x)=[x]
= [x]log, [1- )

~ Damain(f)~ & Doman(g)

(i) g(x) =[]
; [X] =0

Sa, domam[g] domain ()~ domainfg) - {x 1 g (x) = 0}

= —m D)
log, (1- )

e

r '
— i [-e, 0] = & defined by | —|[x) =
AR

fiv) Wa have




oy otm R

f.txg) =log, {1-x)

i b 4
fix)  log, {1-x)
f(l ) is defined if log, {1-x) isdefined and log, (1- x)=0
X
= 1-x=0 and 1-x=0
= x ol and  x=0

S
domain[%} = {-w,0}w (0,1}
%: f-e2,0) v [0,1) — & defined by [%J {x) = %
Now,
{F+a)f-1)=r(-1)+a(-1)
=log, {1- -1} +[-1]
=log,2-1
= [f+o){-1)=log.2-1

twy f@[0)=log, {1-0)=[0]
Rl

(v [gi] [%] - HBES e

—

o () —Llg-o
. log, [1 - %]
Functions Ex 3.4 Q6
We have,
Fl)= VT, -

and  ffx)=2x"-3

Clearly, F{x) is defined for x +12 0
s bt |

=5 ] [—l,m:l

. Domain(f] = [-1,e]

g} isdefined farx =0
= x ek -{0}
and, h[x] is defined for all x « R
. Domain(f) ~Domain{g) ~ Domain (#) = [-1,% ] - {0}
Clearly,
2F+g - hi[-1,%«]-{0} = & is given by
[2F +g - h){x)=2f [x)+ g [~) - h(x)

=2\f]X+l+i—2X2+3
x

(2f+g-h](1}=2Jm+%-2x(1}2+3

242 +1-2+3

=22 +4-2
=242 42
and, (2f+g - h)(D) does not exist, itis notlies in the domain x < [—1, m] - {D}
Functions Ex 3.4 Q7
Let,

1-x, x<0D
wo=rF{x)=231 x=0
x+1, x=0

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

The graph of f{x)is shown below.




fix) =

Functions Ex 3.4 Q8

f:R— R defined by (f + g)(x)=3x -2
fiR-> R defined by (f —@)(x)= —x +4
x+1

fiR—{%}—r R defined by %(X)= Sy -3

Functions Ex 3.4 Q9

f+g:[0,00) = R defined by (f + @)00) =[x + x:
f—g:[0,00) > R defined by (f — g)x) = /x — x;
fg:[0, o0) - R defined by (Fg)0x) = x3'2;

L1[0, oo) - R defined by [L () = LJ.
a g ﬁ
Functions Ex 3.4 Q10

(f+g):R—>[O,oo)defmeo'by(f+g)(x)=x2+2x+1=(x+1)2

(f—g):R—>Rdeffnedby(f—g)(x)=x2—2x—l
(fg):R - R defined by (Fg)(x)=2x> + x°

£), - 2y x?
[g].R—»Rdeﬂnedbyig il

)=





