NCERT Solutions Class 12 Maths Chapter 1

Exercise 1.2

Question 1:
1
Show that the function / : R. = R. defined by (#)= Y is one —one and onto, where Rvis the set

of all non —zero real numbers. Is the result true, if the domain R.is replaced by N with co-

R,

domain being same as

Solution:

1
J:R >R, isby f(x)-;
For one-one:

X,y €R, such that /(*)=/(»)

1 1
= —=—
x oy
= XxX=y

.. f'1s one-one.
For onto:

1
x=—eR_[asye0]
For y € R, there exists y such that

y

f(x)‘(—ij-y

- f 1s onto.

Given function f is one-one and onto.



Consider function & : NV = R, defined by g(x)

1 1
g(xl)zg(x3)$—=—:xl =X,
We have, X X

. & 1s one-one.

1
€ is not onto as for 12 € Rithere exist any Xin N such that a(x)= 12

Function £ is one-one but not onto.

Check the injectivity and surjectivity of the following functions:

i, fiN-—Ngivenby /(¥)=¥

ii. f:Z—>Zgivenby f(x)=x"
ii. f:R—>Rgivenby f(¥)=x
iv.  f:N — Ngiven by fx)=x
v. [f:Z—>Zgivenby f(x)=x

i. For f:N — Ngiven by flx)=x
x,yeN
fX)=r(y)=x =y =>x=y
- [ 1s injective.
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2 e N.But, there does not exist any Yin N such that / (x)=x"=2
- [ is not surjective
Function f is injective but not surjective.

ii. f£:Z- Zgivenby f(¥)=7

F(-1)=f(1)=1but -1=1

. f'is not injective.

; 2 _
~2 € Z But, there does not exist any x € Z such that / (x)=-2=x=-2
. [ is not surjective.

Function /" is neither injective nor surjective.

iii. /:R— Rgiven by f(x)=x

f(-1)=f(1)=1but -1=1

- [ 1s not injective.

. 2 _
~2 € Z But, there does not exist any x € Z such that / (x)=-2=x"=-2
. Jis not surjective.

Function ./ is neither injective nor surjective.

iv.  /:N — Ngiven by f(x)=x
x,yeN

f(x)=f(y)=x" =y =x=y
. [ is injective.

2 e N.But, there does not exist any Xin N such that fx)=x"=2
. Jis not surjective
Function /" is injective but not surjective.

v. f:Z— Zgivenby flx)=x
x,yelz

f(x)=f(y)=>x’=y =>x=y
. f'is injective.

2€Z But, there does not exist any Yin Z such that f(x)=x" =2

. fis not surjective.
Function /" is injective but not surjective.
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Prove that the greatest integer function / : R — R given by J (x ) = [x] 1s neither one-one nor

onto, where [x ] denotes the greatest integer less than or equal toX.

/R — R given by S (x)=[x]
f(1.2)=[1.2]=1,7(1.9) =[1.9] =1
S f(1.2)=£(1.9), but 1.2#1.9

. fis not one-one.

Consider 0.7 R

/ (x ) = [x] is an integer. There does not exist any element x € R such that f(x ) =0.7

- [ 1s not onto.
The greatest integer function is neither one-one nor onto.

Show that the modulus function f : R — R given by f(x)=llis neither one-one nor onto,

where s Y, if Xis positive or 0and ¥/ 5 -X, if Xis negative.

. x,ifx >0
O ieaA
f:R— Ris x,le{OJ
S0 =1 =1 and £(1) =1 =1
S f(-1)=f(1) but —1=1
. /"1 not one-one.

Consider ~1€ R

f(x)=] i non-negative. There exist any element x in domain R such that / () =[x =-1

- f is not onto.
The modulus function is neither one-one nor onto.
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1, ifx >0
f(x)=10,ifx=0

Show that the signum function /" : R — R given by -1, 1£x <0J ig neither one-one nor
onto.
Lifx>0
f(x)=40,ifx=0
f:R—>Ris -1,1fx <0

S(1)=7(2)=1, but 12

. f1s not one-one.

/ '(x)takes only 3 Values(l’(}’ -1) for the element —2in co-domain

R, there does not exist any Yin domain R such that f (x )  /
. f'is not onto.

The signum function is neither one-one nor onto.

Let 4= {1=2=3}= B= {4’5’6=7}and let /= {(1=4)=(2=5)=(3*6)}be a function from A to B. Show
that f is one-one.

A={1,2,3} B={4,5,6,7}

f:A— Bis defined as / = {(1=4)=(2=5)=(3»6)}
L F) =41 (2)=51(3)=6

It is seen that the images of distinct elements of 4 under ./ are distinct.
- [ 1s one-one.

In each of the following cases, state whether the function is one-one, onto or bijective.
Justify your answer.

i, f:R—> Rdefined by /(x)=3-4x
ii. f:R— Rdefinedby /(¥)=1+x
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i, f:R—>Rdefined by J/(¥)=3-4x
X% € Rgych that /(%) =/ (%)

= 3-4x, =3-4x,
= —-4x =—4x,
=1 A

-~ f'1s one-one.

3-y

3-y 3-y
, I | | =A==
For any real number (¥)in R , there exists 4 in R such that 4 4
- f'is onto.
Hence, ./ is bijective.

ii.  f:R— Rdefined by J(¥)=1+x
X,% € Rgyuch that /(%)= (x:)
=>1+x’ =1+x’
ot =

= X, = tx,

- f (%) =7(%) does not imply that %1 =%

Consider f(l) = f(_l) =2
. f"1s not one-one.

Consider an element —2in co domain K .

Tt is seen that Jf (%) =1+'j positive for all xeR.

. f1s not onto.
Hence, ./ is neither one-one nor onto.

Let 4 and B be sets. Show that /": 4x B — Bx Asuch that (a.)=(b.a) 54 bijective function.

S 1 AxB — Bx Ajs defined as (a,b):(b,a]'
(ai?bi)’(aiﬂbZ) € AXB gych that f(alsbi): f(azabz)
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= (h.a,)=(b,,a,)

= b =b, and g, =a,

= (aubl ) = (awbz)

. /'1s one-one.

(bja) € BxA there exist (a,b) € A% B guch that f(a,b] = (b=‘1)
- f is onto.

/S 1is bijective.

ol enivedd

f(n)=

/(R
5,1fn: is even

Let /:N — Nbe defined as for all n e N . State whether the

function " is bijective. Justify your answer.

n+1

2
f(n)=
no.. .
] —,if n is even
Jf N — Nbe defined as 2 forall ne N.

, if n is odd

_ 41

; _ 2
(1) T—iand_)"(l)_z 1
£(1)=£(2), where 1 #2

- f1is not one-one.

Consider a natural number in co domain N .

Case [: is odd
..n=2r+1for some r € N there exists 4r +1 e N such that

f(4r+1)=$=2r+1

Case II: is even
..n=2rfor some r € N there exists 4r € N such that

‘}'-(4.*") = 4—;- =2r

- fis onto.

/" is not a bijective function.
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x-2
_ 2=
Let A=R~- {3}’3 = R_Jll} and f : 4 —> Bdefined by (X—J. Is / one-one and onto?
Justify your answer.

_ f x)z(x—2]
A=R-{3},B=R-{l} 4nq f: 4 B defined by x—3

x,y € Asuch that /(x)=7(»)
X—2  y—2

x-3 y=3
= (x-2)(y=3) = (y=2)(x-3)
= xy—3x—2y+6=xy-3y—2x+6
= 3x—2y=-3y-2x
=3x—-2x=3y-2y
a= ¥
~. f is one-one.

Let yEB:R_{I},then y#1

The function / is onto if there exists x € 4 such that / (x)=» .
Now,
f(x)=y
x—2
x=3
—=5.¥-2=xp—3y
=x(1-y)=-3y+2
2-3y
-y

= =y

e A [y;él]

= X=

2-3y - o
Thus, for any ¥ € B there exists 1—y such that

[2—3yJ_
2-3 -y 2-3y-2+2 -y
f[ ;VJ_ _ ¥ % . Jf:y

I-3.0 [2-3y 3__2—3y—3+3y 1
==y

= f is onto.

Hence, the function is one-one and onto.
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Let /: R — R defined as / (x)=x" Choose the correct answer.

A. fis one-one onto

B. /is many-one onto

C. [fis one-one but not onto

D. fis neither one-one nor onto

f:R— Rdefined as / (¥)=x"

x,y € Rsuch that /() =7 (»

= =y

—>X==Ty

< S (%)= 1(¥) does not imply that X =y .
For example f()=rs(-1)=1

. f'is not one-one.

Consider an element 2 in co domainR there does not exist any xin domain Rsuch that

f(x)=2
. [ is not onto.

Function f is neither one-one nor onto.
The correct answer 1s D.

Let /R = R defined as / (¥) =3X Choose the correct answer.
A. [ is one-one onto
B. /is many-one onto
C. fis one-one but not onto
D. f is neither one-one nor onto

f:R— Rdefined as / (x)=3x

X,y € Rguch that _f’(x) = f(}’)
= 3x=3y
=Sx=3
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. f'is one-one.

Y
For any real number ¥ in co domain R, there exist 3 in R such that

. f is onto.

Hence, function f is one-one and onto.
The correct answer is A.

f[
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