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CBSE Class-12 Mathematics
NCERT solution
Chapter - 1

Relations & Functions -Exercise 1.3

1.Let f :{1,3,4} — {1,2,5}and £ :{1, 2,5} — {1,3}be given by / ={(1, 2), (3, 5), (4,
1}and £ ={(, 3), (2, 3), (5, 1)}. Write down gaf.

Ans. f ={(1,2),(3,5), 4 D}and £ ={(1, 3), (2, 3), (5, 1)}
Now, f(1)=2.f(3)=5.f(4)=1and g(1)=3,g(2)=3.g(5)=1
(gof)(n)=g[ f(x)|=g[ F(1)|=2(2)=3

g[F(3)]=g(5)=1and g[f(4)]=g(1) =3

Hence, gof = {(1, 3), (3, 1), (4, 3)}

2.Let /.2 and }; be functions from R — R. Show that:
(f+gloh= foh+goh

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

Ans. (a) To prove: | f+ g|oh= foh+goh
LH.S.=(f+g)oh=(f+g)[h(x)]= fh(x)]+g[h
(b) To prove: | f.g|oh=|( foh).(goh)

L.H.S.=(fg)|oh =['_f_g_'||_a’i ['_J:_'|_| = fl_’i['_x_]_l_gl_ 1(x)| = fohgoh =R H.S.
3.Find gof and fog, if:
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M flx)= |1| and g (z) = |5z — 2|
() £ 1]—31 and g 1]—1_
Ans. To find: gof and fog

O flx)= |1.| and g (x) = |5z — 2|

gﬂfzg[f['_x_']jz E| ‘|Iand fﬂi?—fl g(x) |—f|['~1 2 ] = 51’—2| = EJ‘I—E
. 1

(i) f(x)=8x and o(x)=x3

r - e | r 27 1
gaf=g|_f[_1_]_| -Fl_SJr_l (85 )F =2x

- — _' l-"_ { 1-"!3

and fﬂ.'E:fL.E[._l’_']J:f x* || =8 x| =8

o [ 4x+3) 2 . 2
4. If flx|= x#—. show that fof (x|=2x for all x = —_ What is the

0 (6x—4)7 3 i 3
inverse of [’

c o [ 4x+3) 2
Ans. Given: f| x| == X E—
-0 (6x—4 3
dx+3)

fof ( FTF(x)] fdx+3] 4& bx—4 ..|+ 16x+12+18x—12

L.HS.= jo 1]— | 1| ' = — = =
[ ()] f'_ﬁx——l_' 6 4x+3 4 24x+18-24x+16
\6x—4)
34x
= —=x=RHS
34
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dx+3
fax—4

Now, v =

= bxy—4v=4x+3
= by —dx=4v+3

= x(6y—4)=4y+3

4v+3
= X=

61 —3

dx+3
= V= —

Gx—3

Hence inverse of [ = f.

5. State with reason whether following functions have inverse:

@ f :{1,2,3,4} — {10} with f ={(1, 10), (2, 10), (3, 10), (4, 10)}

(i) £ :{5,6,7,8} — {1, 2, 3,4} with £ ={(5, 4), (6, 3), (7, 4), (8, 2)}
(ii) }; :{2,3,4,5} — {7,9, 11,13} with }; ={(2,7), 3,9), (4, 11), (5, 13)}
Ans. (i) f ={(1,10), (2, 10), (3, 10), (4, 10)}

It is many-one function, therefore f has no inverse.

(D) E ={G5,4),(6,3), (7,4, (8, 2)}

It is many-one function, therefore £ has no inverse.

(i) 7 ={2,7), 3,9), 4, 11), (5,13)}

/1 is one-one onto function, therefore, /; has an inverse.
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6. Show that f : [—Ll] — R given by f (x| =——— is one-one. Find the inverse of

(x+2)

the function I:—Ll] —» Range f.

. x
Ans.Partl: f:|—11|— Rgivenby f|x|=——.x=—1
f[-11] given by J LX) =)
; 3 .-'l.l-l 3 g -'l--:
Let x.%,  [—L1], then f(x]= and f (%)=
- x +2 x, +2
When f(x)= f(x] then — =
en v — x en -
L T n+2 xn+2

= X +2x =55 + 12X,
= x =X, ~. [ isone-one.

Part II: Let V' € Range of [

-

= yv= f[' x| = for some xin [—Ll]
- x4+ 2
¥
As v =
x+2

2y
= X=
1-1
1 2y
= f |y|=—— - [ isonto.
1-2
1 ET
Therefore, f " x=
1—x
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7. Consider [ :R —* Rgiven by f(x|=4x+3. Show that [ is invertible. Find the

. . - y—3

inverse of f. [Hint: f ' (y) = =1

Ans. Consider f :R — Rgivenby (x| =4x+3

Let X;.x, € Rthen  f(x)=4x+3 and f(x |=4x +3

Now, for f['_ .Tl_'l =f ['_ X _'I ,then 4x; +3=4x, +3 = x=x, .. [ isone-one.

Let ¥ = Range of |

= yv=4x+3
=3
= x=*
4
_.-"_L _3 | -":.L__H :
g fap—l |:4: 1 \+3i=1

= flx)=y .. f isonto.

V=3
—

Therefore, f is invertible and hence, x= f ™' {v)=

8. Consider f: R _ — [—L :r] given by f(x|= " +4. Show that /" is invertible with
the inverse [ L of f given by [ ) =+/y—4. where R_ is the set of all non-

negative real numbers.

Ans. Consider f: R _ —}[-1:::] and f['_ _T_'I =x +4.

Let 3;,%, € R = [4, @], then f(x)=x +4and f(x )= +4
= i +4=2x +4

= =X, .. [ isone-one.
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Now V= _‘-f +4

= x=\fv—4 as x>0
AR = () sy

= f ['_ J;_'] =y . f isonto.

Therefore, f( x) isinvertible and (3] = ,‘{: :

9. Consider f:R_ —» [—i :::] givenby f(x|= 0+ + 6x— 5. Show that f is invertible

| Jy+6 )-1 )
3 _

with f_l [ }] =

Ans. Consider f:R_ —» [—i :J::] and f(x)= 9y +6x—5.

Let x,,%, £ R =[5, |, then f(x)= Ox +6x, —5 and Flx )= O] + 6, —5
Now, f(x)= f(x) then 9x5 +6x—5=09x3 +6x —5

= O + 63 =9 +6x,

= 9(x —x | +6({x—x)=0

= (2 —x)[9(x+2x)+6]=0

= 5—x,=0

= =X, .. [ isone-one.

Now, again y'= Oy +6x—35

= 9x" +6x—(5+y)=0
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—, I:—Eii,f[-.ﬁ.-r+—1;{9[-.5+J_..| _ —6i6F _ —6i61§1'r3;+6 _ J}'-I-BES—I

18
. Chre-11 v 6-1 o v +6-11 .
flx)=f r—|=9 >— | +6 —— |5
; 3 | ; 3 | | 3 |

i [ [
LY e LY - LY E

Cy+6+1-2.f56 ) |
=0 = - 2 fv+6—1|-5
9 I+ (fr+6 1

% 9
- y+7-2rv+6+2.1+6-2-5=1 - f isonto.

Therefore, f( x| is invertible and f_l (%)= v+6-1 |
10. Let /- X — Y be an invertible function. Show that / has unique inverse.

and g, are two inverses of /. Then for all

(Hint: Suppose g .

feY.fog(y)=1.(¥)= fog,( ). Use one-one ness of f).
Ans. Given: f: X — Y be an invertible function.

Thus f is 1-1 and onto and therefore f -1 exists.

Let g, and g, be two inverses of /. Thenforall Y <Y,

og(v)=1(y)=fog,(¥) . fog |y|=fog,(y]
gly)=4L1y 1LY, 2\ ¥,

- The inverse is unique and hence f has a unique inverse.

11. Consider f:{1,2,3} = {a.b.c| givenby f(1)=a.f(2)=5b and f(3)=c. Find

Material downloaded from myCBSEguide.com. 7/10


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

oyl
f‘l and show that | /') = 7.

Ans. f = [['_lzc:r_'] {2.5).(3. .:_']}, then it is clear that f is 1 -1 and onto and therefore f~*

exists.

aso, £ ={(La).(6.2).(c.3)) ama (£ ={(1a).(25).(3.0)} =7

|
Hence, ( ') = F

12.Let f: X — Y be an invertible function. Show that the inverse of f “lis f,ie.,
ol

) =Fr

Ans.Let /- X — Y be an invertible function.

Then jf is one-one and onto

— £: 1V —* Xwhere £ is also one-one and onto such that

gof (x)=1, and fog(y)=1I,

— g:f_l

Now, f'of _f‘l'|_1=1 and ﬁ:|_ | f‘l_'1'1_| fol
= [ ]o(r7) =7

PR
= lo(f) =F1

= (f) =7

al =

13.If / :R — Rgiven by flx)=(3=x" ), then fof (x) is:
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(B)

) x

@) [3-x |

aal =

Ans. /' :R — Rand Flx)=(3=%)

-

“3-4(3-x)

LEEN e

[FE]

Lis

il
gl —
——

*
|

= T ()= 3T F(x)] |
el

| S—

-

1
=(3-3+F =X

- e
= | 3_[3_.{:] (3

Therefore, option (C) is correct.

-

-

—4 C . Ax
14.Let | :R- <: — !> — R be a function defined as | x| = _ The inverse of |
L3 ) 7 3x+4
’_4'1
isthemap £ :Rangeof / — R —*= ? |l> given by:

- 3y

A glyl=—
- 3-4y

o 4v

B gly|=—
- 4-3y

4v

© gly|l=——
3—4y

D) gly|=—
4-3y
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Ans. Given:  f :R-+ — — Rand f|x|= b
L3 T 3x+4

£ -

-

_].'\'\.
Now, Range of f—}R—<i—§:>

LS

Let y= f(x)
4x
V=
3x+4

= 3xy+4y=4x

= x(4-3y)=4y

dv
3—4v

Therefore, option (B) is correct.
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