NCERT Solutions Class 12 Maths Chapter 1

Exercise 1.3

Question 1:

Let f:{L3.4}>{L25}ang 2:{L25} > {L3}be given by S =1(12).(35).(41)} and
2={(1.3),(2,3).(51)} . Write down £of .

Solution:
The functions /:1L3.4} >{L25} and £:{L2.5} >{L3} are fz{(1=2)’(3=5)=(491)} and

g=1(1.3),(2.3).(5.1)}

gof(l) g[ 1]] g(2) 3 [asf(l)=2andg(2)=3]
gof (3)=g[f(3)]=2(5 [as £ (3)=5and g (5)=1]
gof (4)=g[/(4)]= g(l [as 7 (4)=1and g(1)=3]
~.gof ={(1.3),(3.1 ),(4,3)}

Question 2:

Let /. &./be functions from R to R .Show that
(f+g)oh= foh+ goh
(/-g)oh=(foh).(goh)
Solution:
(f +g)oh = foh+ goh
LHS=|:(f+g)oh] (x)
=(f+g)[h(x)]=f[h(x)]+e[(x)]
=( foh)(x)+ goh(x)
={(foh)+(goh)}(x) = RHS
~A(f+g)oh(x)={(foh)+(goh)}(x) forallxe R
Hence, (f +g)oh= foh+ goh

(f.g)oh =(foh).(goh)

LS =[( 7)ok (¥
=(fe)[n(x)]=r[n(x)].g[n(x)]
=(foh)(x).(goh)(x)
= {(foh).(goh)}(x) = RHS

[(f.g)oh](x) = {(ﬁh)-(goh)}(x) forallxeR

Hence, (/-g)oh =(foh).(goh)
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Question 3:
Find gof and fog, if
1. f(x)z‘x‘ and g(x):‘Sx—2|

1
3

i S(x)=8x";pq g(x)=x

=‘5x 2|
() =[sx{-2
(|52 -2)) =j5x 2] =[5x-2]

1. ‘M and £(*)
. gof (x)=g(f(x))=¢
fog(x) = J(g( )=/

]I

i, S(x)=8x" 44 g(x)=x°

Question 4:

(%) (4x+3) L2 2
" X)= X & of IU
If (6x—4) 3 show that fof (x) =, forallx# = 3 . What is the reverse of ./ ?

() (x)=1(f(x))=7 [iif ﬂ

A 4x+3 3
_ \6x—4 _16x+124+18x-12  34x
6[4x+3j i T 24x+18-24x+16 34

=X

6x—4
sfof (x)=x  for all x i%
= fof =1

Hence, the given function / is invertible and the inverse of ./ is [ itself.
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Question 5:
State with reason whether the following functions have inverse.

£:{1,2,3,4} > {10} with / =1(1,10),(2,10),(3,10),(4,10)}
215,678} > {1,234} wigh £ ={(5.4),(63),(7,4).(8.2)}
h:{2,3,4,5} > {7,9,11,13} witn £ ={(2,7),(3,9),(4,11),(5,13)}

1.
il.

iil.

£:{1,2,3,4} > {10} i / ={(1,10),(2,10),(3,10),(4,10)}
/ is a many one function as S(M)=rf(2)=r(3)=r(4)=10

. /" is not one-one.
Function / does not have an inverse.

£:(56.7.8) > {12.3.4) with £ =1(5.4).(63).(7.4).(8.2))
=4

ii.
£ is a many one function as g(5)=2(7)

. £ 1s not one-one.
Function £ does not have an inverse.

h:{2,3,4,5} > {7,9,11,13} witn h={(2,7).(3,9).(4,11),(5,13)}

All distinct elements of the set {2:3-4-5} have distinct images under £ .

111.

.. h 1s one-one.

h 1s onto since for every element ) of the set {7.9.1 1313}, there exists an

element xin the set {2=3’4»5} , such that h(x) =¥,

h1s a one-one and onto function.
Function /has an inverse.

Question 6:
X

f(x)=
(“" + 2) 1s one-one. Find the inverse of the function

Show that / :[-L1] >R , given by
I [—l,]] — Range
2y
2 f = f = N X=-—
y e Rangef.y=1 (x) x+2, for some xin [_Ll] , 1,e., (1 - J”)

(Hint: For
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j(r) X
f:[_Ll]_’R, given by (x+2)
For one-one

F(x)=1()

X y
= = —=

x+2 y+2
= xy+2x=xy+2y
=>2x=2y
=>x=Yy

. f'is a one-one function.

It is clear that / :[=1L1] = Ris onto.

AR [_1’1] — Ris one-one and onto and therefore, the inverse of the function I [_1’1] — R
exists.

Let &: Range f = [~L1]pe the inverse of /.
Let Y be an arbitrary element of range ./ .

Since /' :[-11] = Range f i onto, we have:

Pi= f{x) for same x € [—I._]]

%=

x+2
= xy+2y=x

= x(l -y)=2y
2y
1-y
Now, let us define & Rangef — [-1,1] g

_ 2y
-y

=X =

Yy #I

g(») ,y#1

Now,
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(gof')(X)=g(f(X))=g[ = Jz(szj— B

x+2 |_L_x+2"—’f—2
x+2
20
[ 2y l-y 2y 2y
(&) X = } — L i =—=Yy
G)e)= 160N =1 (25 )= 5=y iazy = 2=
1=y
Lgof = Iy and  fog =1y,
sf =g
i 2y
= @)=y 2]
Question 7:

Consider /1R — R given by ./ (X)=4X+3 Show that / is invertible. Find the inverse of ./ .

f:R— Rgiven by (x)=4x+3
For one-one

f(x)=r(»)

=4x+3=4y+3

=4x=4y

=S xX=y

= f is a one-one function.

For onto
yeR, let y=4x+3

3x=y_3eR

y—3
. X eR
Therefore, for any ¥ € R | there exists 4 such that

f(x)=f[-";3]=4[y;3]+3=y

. f'is onto.

Thus, f is one-one and onto and therefore, ./ ' exists.

g(x)z)ﬁ
Let us define g:R = Rby 4
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Now,

(20/)(3)= 8(/ ()= g (4 3= D3
(fog)(») = f(g(»)) = f(i’;—ﬂ =4£}’;3\+3= y-3+3=y

~.gof = fog=1,

Hence, / is invertible and the inverse of / is given by

-3

.f"'(}’)=g(y)=j4—'

Question 8:
Consider / :R. = [4,%) given by ./ (x)=x"+4 Show that fis invertible with inverse /' of

given f by / T(y)=yy-4 , where R.is the set of all non-negative real numbers.

SR —[4%) given by_f(x) =x’+4
For one-one:

Let S (x)=/(»)

= x’+4=1"+4

=S’ =y

=>x=y [asxeR]

. /'is a one -one function.

For onto:
For y €[4,0), let y=x"+4
=x'=y-420 [asy24]

=S x=4y—-420

Therefore, for any ¥ € R | there exists X =+~ 4 € Rgych that

F()=7(y=4)=(Jy—4) +4=y-4+4=y

. [ is an onto function.
Thus, f is one-one and onto and therefore, / ' exists.

Let us define &:[4%) = R, by
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g(y)=y-4
Now, & (x)=g(/(x))=g(x
And jbg(y)zf(g(y))=f( J"4)=( y‘4)2+4=(3’—4)+4=}f

. gof = fog =1,
Hence, / is invertible and the inverse of f is given by

[ ()=g(r)=yr-4,

[5]
+
NN
—
1l
—
ot
[3%)
+
NN
S—
|
B
Il
-
Il
=

Question 9:
Consider J:R. =[-5,%)given by/ (x)=9x"+6x-5 Show that fis invertible with

/()= [(WHJ

3

f iR > [-5%) given byf(x) =9x +6x—5
Let Y be an arbitrary element of [-5,%) .
Let ¥=9x" +6x-5

= y=(3x+1) =1-5

Sy (3x+])2 -6

2

= (3x+1) =y+6

=3x+1=4/y+6 [as y2-5=y+6>0]
:}x:Lé_l
3

= f is onto, thereby range f =[-5.) ,

Ny+6-1

g:[-5,0) >R, as g(y)= 3

Let us define

We have,
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(gof)(x)=g(f(x))= g(.‘)x2 + 6x—5)
= g((3x+1)"-6)

Gr+1) -6+6-1

3
_ Ix+1-1 _
And,
o)) - (s00)- 1| L2

e
~(Jy+6) ~6=y+6-6=y

~.gof =1 and fog=1 ,_,

Hence, / is invertible and the inverse of / is given by

A (y)zg(y)=7‘/y—6ﬂl

3

Question 10:

Let / : X = Ybe an invertible function. Show that / has unique inverse.

(Hint: suppose & and & are two inverses of / . Then forall Y €7, Jog,(y)=1,(y) = fog, ()
. Use one-one ness of /.

Let / : X = Ybe an invertible function.

Also suppose f has two inverses (&1and &2)
Then, forall y€7

Jogi (¥) =1y (v) = fog, ()
= /(&)= 7(e.(2))
=g((»)=g() [fisinvertible = f isone-one]

=g =g, [gisone-one|

Hence, / has unique inverse.
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Question 11:

-1

Consider J/ :11:2.3} = {a.b.c| given by J()=a.f(2)=5./(3)=¢  Find (f_l) =F.

Function / {1-2:3} = {a’bac}given by S()=a,f(2)=b,f(3)=c
If we define & :{@0.c} > {1,2.3} 55 8(a) =1,g(b) = 2,8(c) =3

~gof =1, and fog=1, where X ={(1,2,3)} and ¥ ={a,b,c}
Thus, the inverse of ./ exists and f o= g.
A :{a,b,c} - {]’2’3} is given by, L (a) =1,/ (b) =2,f" (C) =3

We need to find the inverse of J/ h i.e., inverse of &£ .
If we define ' 1,2,3} %{a,b,c}as h(1)=a,h(2)=b,h(3)
(goh)(l) = g(h(])) = g(a) =]
(80h)(2) = g(7(2)) = g(b) =2
( 3

(goh)(3)=g(h

c

Il

.goh=1, and hog=I, where X ={(1,2,3)} and ¥ ={a,b,c}
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Thus, the inverse of £ exists and€ =/ = (f') =nh,
It can be noted that 2= /.

Hence, (f l)_l =f

Question 12:

-1 5 T :
Let /: X — Y be an invertible function. Show that the inverse of J/  is £ i.e.,(-f ) =Ff.

Let /: X — Y be an invertible function.

Then there exists a function € : ¥ — X such that 8¢/ =T, and fog =T,
Here, f = g

Now, gof =1, and fog=1,

= flof =1, and fof ' =1,

~ _ el
Hence, ./ ':Y > X isinvertible and / is £ i.e.,(-f ) =r.

Question 13:

If /:R— R is given by f(x) :(3—x3)5’ then S (¥);s;:

M| —

S 0wy

(3-7)

L
J:R— R is given by f(x)=(3-2)

1

F(x)=(3-#

o fof (x) =x
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The correct answer is C.

Question 14:

4
f:R—{—-—}—LR _ f(x)= 4x . -
It 3 be a function defined as° 3x+4 . The inverse of / is the map
4

g:Range f - R- {——}
3) given by :

__
A f0mg

__Y
p 2V

__Y
c. V1

__
p. BV 15

4
o f:R—{—_}%R_ f(x)= 4x
It is given that 3 is defined as- 3x+4

Let V be an arbitrary element of Range /.

xeR- {~ i} _
Then, there exists 3/ such that ¥ =/ (%),
= 4x
S 3x+4

= 3xy+4y=4x
= x(4-3y)=4y

4y
4—-3y

=S

4 4y

f:R—{——}»R g\y)=——
Define 3 as ) 4-3y
Now,
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(gof)(x)=g(f(x))=g( = )

3x+4
4x
4
[3x+4] _ 16x
4 ,.[ 4x ] 12x+16—12x
_g| X
3x+4
16x
==
And
(Jog)(x) = (g(x))= £| =%
S 4-3y
4| -2
4-3y) 16y
3[ 4y )+4 12y+16—12y
4-3y
_l6y _
===

- gﬂf — IR_]]_E} and‘ﬁ)g = IRw;geJr'
3

-1
Thus, & is the inverse of f i.e., f=g

g :Range.f—%R—{

Hence, the inverse of ./~ is the map

The correct answer is B.

4

3

g
} , which is given by
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