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CBSE Class-12 Mathematics
NCERT solution
Chapter - 1

Relations & Functions - Exercise 1.2

|
1. Show that the function f: E.. —E. defined by f|x|=— is one-one and onto,
T

where E.. is the set of all non-zero real numbers. Is the result true, if the domain E.. is

replaced by N with co-domain being same as E..?

Ans. f(x] =l=f: R.—=R.

X

A | A |
PartI: flx|=— and flx |=—
- X, - X,

o . 1 1
Iff[x1|=f[1:|then—=—
. E . = . -.'L_.l _-||:-\.

4

= X=X

- f isone-one,

A |
flx)=—
HTY
1
= V=—
.
1
= X=—
F
1) L

= f — =y - [ isonto.

'-.:L'

Part II: When domain R is replaced by N, co-domain R remaining the same, then,
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f=N—=R

If flxa)=f(x)

— 1, =M, where 7.7, E N

". f isone-one.
But every real number belonging to co-domain may not have a pre-image in N.

= N .. f isnot onto.

2. Check the injectivity and surjectivity of the following functions:
@ f: N— N givenby f(x)= .
(i) f: Z— Z givenby f['_ J:_'I _
Gi) /- R >R givenby f(x)= %
@v) £ N— N givenby f(x) = v
) f: Z—>Z givenby f(x)= 2
Ans. () f: N— N givenby f(x)= =
If f{x)=f(x] then _1;1: -

= X =X,

~. f isinjective.
There are such numbers of co-domain which have no image in domain N
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e.g. 3 £ co-domain N, but there is no pre-image in domain of f.

therefore f isnotonto. .. [ isnot surjective.

G f: Z—Z givenby f(x)=x

Since, Z = {[:I:il:ﬂ:il______} therefore, f(—1)=7(1)=1
—> —] and 1 have same image. .. f isnot injective.

There are such numbers of co-domain which have no image in domain Z.

e.g. 3 £ co-domain, but ﬁ 2 domain of /. .. j isnotsurjective.

(i) /- R —R givenby f(x)= X

As f(-1)=f(1)=1
— —] and 1 have same image. .. f isnot injective.
e.g. —2 = co-domain, but ,||"_j = domainRof f. .. f isnotsurjective.

(iv) f: N— N givenby f(x)= ¥
If f[ ."fl_.l = f[ s | then 1’1’: = _'f':
= x5=X

i.e., for every x £ N, has a unique image in its co-domain. .. f isinjective.

There are many such members of co-domain of f which do not have pre-image in its

domain e.g., 2, 3, etc.

Therefore f isnotonto. .. f isnot surjective.
W) f: Z—Z givenby f ['_ J:_'l =¥
If £ ()= f(x) then x5 =3
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= X=X
i.e., for every x £ Z, has a unique image in its co-domain. .. f is injective.

There are many such members of co-domain of f which do not have pre-image in its

domain.

Therefore f is notonto. f is not surjective.

3. Prove that the Greatest integer Function f: E — R, given by f|( x| :[_1:]: is
neither one-one nor onto, where [1] denotes the greatest integer less than or equal to

X.

Ans. Function f: R —R  givenby f(x]| =|::r]
"l=x=2, fix)=1

. fl(l)=1and f(1.1)=1

". f isnot one-one.

All the images of x & R belong to its domain have integers as the images in co-domain. But
no fraction proper or improper belonging to co-domain of f has any pre-image in its

domain.

Therefore, f is not onto.

4. Show that the Modulus Function f: R — R, givenby f|x|= |1| is neither one-

one nor onto, where is -*. if x is positive or 0 and is —1. if x is negative.

X

Ans. Modulus Function f: R — R, givenby f(x) =]
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—x iffx =0
Now |_1‘|= 0, ifx=10
|.T= if x =10

= f contains (—1,1}.(11).(-2.2).(2.2)
Thus negative integers are not images of any element. .. f is not one-one.
Also second set R contains some negative numbers which are not images of any real number.

" f isnot onto.

1 ifx =0
5. Show that the Signum Function f: R — R, given by f(x)=70 ifx=0 Iis
|—1= if ()

neither one-one nor onto.

1L ifx=0
Ans. Signum Function f: R — R, givenby f(x)=10, if x=0
|5—1= if < ()

f(l)=r(2)=1

= f(x)=f(%)=1forn>0

= X, #X, .. [ isnotone-one.

Except —1.0.1 no other members of co-domain of f has any pre-image its domain.

- f is not onto.

Therefore, f is neither one-one nor onto.

6.LetA={1,2,3}, B={4,5,6, 7} and let f ={(1, 4), (2, 5), (3, 6)} be a function from A to
B. Show that | is one-one.
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Ans.A={1,2,3},B=1{4,5,6,7}and f ={(1,4), (2,5),(3,6)}
Here, f(1|=4. f(2]=5and f(3)=6
Here, also distinct elements of A have distinct images in B.

Therefore, f is a one-one function.

7. In each of the following cases, state whether the function is one-one, onto or

bijective. Justify your answer.

@ f: R —R definedby f{x)=3-4x

@) f: R >R definedby f(x)=1+x

Ans. () f: R —R definedby f(x)=3-4x

Now, if x;.x, € R, then f ['_ J:l_'l =3—4x and f ['_ b _'I =3—4x
And if f(x)= f(x,), then x; =x, .. f isone-one.

Again, if every element of Y (- R) is image of some element of X (R) under [, i.e., for every

V £ Y, there exists an element x in X such that | x| = .

Now v=3—4x

3—v
= X= -
4
(3-y) (3-y)
fh . ,’=3_41 T
= flx)=3-3+y=y

" f is onto or bijective function.
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i) f: R >R definedby f(x)=1+x

Now, if x;,x, € R then f(x]= 1+ and f (2 )=1+ X
And if f{x )= f(x),then o =1

= X, =TX, .. [ isnotone-one.

Again, if every element of Y (- R) is image of some element of X (R) under f. i.e., for every

V £ Y, there exists an element x in X such that | x| = y.

Now, y=l+x =z=+/y—1

Cf(Wy-1)=1+y—1=—y#y
- f is not onto.

Therefore, f is not bijective.

8. Let A and B be sets. Show that /' : AxB — Bx Asuchthat f(a.b|=(b.a) isa

bijective function.

Ans. Injectivity: Let (g, 5 | and (a,.b, | € AxBsuchthat f(a.b )= f(a,.b |
= (b.a) ) =(b,.a,]

= b =b anda =a

= (a.5) = (a;.5,)

= (a.b ) = (a,.b,) forall (a.5).(a,.b,) AxB

So, f isinjective.

Surjectivity: Let | &, ¢ | be an arbitrary element of Bx A. Then 5 = Band a £ A.
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= |a.b)= AxB
Thus, forall (5.a ) £ Bx A, theirexists (g.5|= AxBsuchthat f(a.b|=(b.a]

So, /- AXB — B X Aisan onto function, therefore f is bijective.

"+l

J —. if 77 15 odd

9.Let f: N— N bedefinedby f(n)=< ~ for all 77 = N.
o b

—_ if m 15 even

>

. -

State whether the function f is bijective. Justify your answer.

" +1
T ifnisodd

- - Iy " Fr :

Ans. f: IN — N be defined by f[:il:J. -

o o, .

—_ if m1s even
S

. -

. .oon 2
= T=—=Z=
=land f(21)= 573 1

@ f['_l_'lz n+1 _ 1+1 _

T T

The elements 1, 2, belonging to domain of * have the same image 1 in its co-domain.
So, f is not one-one, therefore, f is not injective.

(b) Every number of co-domain has pre-image in its domain e.g., 1 has two pre-images 1 and
2.

So, f is onto, therefore, f is not bijective.

10. Let A = R - {3} and B = R - {1}. Consider the function / : A — B defined by

L Mx=20
flx)|= .. Is ' one-one and onto? Justify your answer.
-\ x=3)
c. o ox—2
Ans.A=R-{3}andB=R-{1}and f| x|=
' E 1.-_3

Material downloaded from myCBSEguide.com. 8/11


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

I . A

co X —2 A

Let x,.%, = A then /(%) ="—and f(x)== :
- X — X, —

Now, for f ['. _1’1_'] =f [., i ..]

T
x %

:::; =
.-||.'-1 _3 :':: _3

= (q-2)(x-3)=(x5-2)(x-3)
:; :ll.Fl:ll.F: _3:{1 - 2:':: + 5 = .."l.l-l :II.-: —1.";’1 _3.":: + 5

— —3x—2x,=—-2x-3x

= X, =X, .. [ isone-one function.
r—2

Now v =
.-'I.l-_

3y-2
= x=
y—1
E'J-_ -5
f"iq—_ y-1 ~ _3y-2-2p+2
Vy-1) =2 o Gy-2-3y+3
-1
= flx)=y

Therefore, f is an onto function.
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11.Let f: R — R bedefinedas /(x| = % _ Choose the correct answer:

(A) f is one-one onto
(B) / is many-one onto
(C) f is one-one but not onto

(D) [ is neither one-one nor onto

Ans. f(x|= ¥ and R =R

Let ;. x, € R, then fx |= _1’14 and f(x, )= 14
= I =IX,

Therefore, f is not one-one function.

Now, 1'= _‘-;'1

Bl

= x=+

x=Iy

L
L

e
Il
fd
F
Il
Fd
QD
=
o
™
I
F
da | =
Il
I
Fed
]
Il
Fd

.- f

&
S - LY -

e

Therefore, f is not onto function.

Therefore, option (D) is correct.

12.Let f: B — R bedefined as /| x)=3x Choose the correct answer:

(A) f is one-one onto

(B) / is many-one onto
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(C) f is one-one but not onto

(D) / is neither one-one nor onto

Ans. Let x;.x, —» Rsuchthat f(x )= f| x|
= 3x, =3x,

= X=X

Therefore, f is one-one function.

Now, consider } = R (co-domain of f) certainly x =< = R (domain of f)

¥
3

—

Thus for all V' € R (co-domain of f ) there exists ¥ == = R (domain of f ) such that

s |

=3

flx)=7

¥
3

Lad | e

" e

Therefore, f is onto function.

Therefore, option (A) is correct.
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