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FUNCTIONS (XII, R. S. AGGARWAL)
EXERCISE 2A (Pg. No.: 34)

1. Define a function. What do you mean by the domain and range of a function? Give examples.
Sol. Let 4 and B be two non empty sets. Then, a rule f which

associates to each element xe& A, a unique element, denoted by 1 1 =
f(x) of B, is called a function from A4 to B and we write 2 4
f:A—>B 3 > 9
Domain, co-domain and range of functionlet f: 4 — B, then, A is 4 > 16

called the domain of fand B is called the co-domain of /. And 25
={f(x):xe 4} is called the range of f

Example : let 4={1,2,3,4} and B ={1,4,9,16,25}
Consider the rule f:d > B: f(x)=x" Vxe 4.

Then, each element in 4 has its unique image in B. So, fis a function from 4 to 5.

(=) "=1.7(x)=(2) =4,/ (3)=(3) =9./(4) =(4) =16
Domain (f)=1{L2,3,4} =4, Co-domain (f)={14,9,16,25}=B and range (f)={14,9.16}
Clearly, 25€ B does not have its pre-image in 4.
2.  Define each of the following;
(i) injective function  (ii) surjective function (iii) bijective function (iv) many-one function
(v) into function
Sol. (i) Injective function : A function f: 4-» B is said to be one-one if distinct element in A4 have
distinct image in B.
Example: let N be the set of all natural number let f:N > N: f(x)=2xVxeN
Then f(x)=f(x,)=2x =2x,=x =x, .. f is one-one
(ii) Surjective function : A function f: A4 — B is said to be onto if every element in B has at least

one pre-image in A. Thus, if f is onto, then for each y e Bat least one element xe A4 such that
y=f(x). Also, f isonto < range (f)=5.

Example : let N be the set of all natural number at least /£ be the set of all even natural numbers.
Let f:N—E: f(x)=2¥YxEN. Then y=2x=>x=%y,

Thus, for each y e [, there exists EyeN such that fL ) (Zx yJ - its onto. @

O

(iii) Bijective function: A one-one onto function is said to be bijective. If there is a cne—tn@g ’\\,
correspondence between 4 and B. ()

(iv) Many one function : A function f:4— Bis said to be many one if two or mo @e
element in A have the same image in 5. Q

Example. Let 4={-1,1,2,3} and B={1,4,9} % Q

Let f:A—B: f(x)=x"VxeA.
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Then each element in a has a unique image under fin 5.
~.f isafunction from A to B such that W=

() =(-1) =17 ()=(1) =1 |
£(2)=(2) =4, and 7(3)=(3)" =9 N
Clearly, two different elements, namely -1 and 1 have the same image 1€ B.
Hence fis many one.
(v) Into function : A function /: A— B is said to be into if there exists even a single element in B
having no pre-image in 4. Clearly, fis into <> range (/)< B.
Example: Let A= {2,3,5 7} and B=1{0,1,3,5,.7}.Let f.4A—B: f(x)=(x—-2).
Then, f(2)=(2-2)=0, f3)=(B=2)=1.f(5)=5-2=3and f(7)=7-2=5.
Thus, every element in A has a unique image in 5.
Now, 3 7 € B having no pre-imagein 4, .. fisinto. Note : Range (/)= {0, 1,3,5} B
Give an example of a function which is

(i) one-one but not onto (i1) one-one and onto
(iii) neither one-one nor onto (iv)onto but not one-one.
M 4={,2,3} AL B
&B={ab,c,d} 5
f={(1,a)(2.6)(3,¢)} 4

(ii) We observe the following properties of f(x)=2x.
Infectivity: Let x,,x, € R suchthat f(x )= f(x,). then, f(x)=/(x,) =2x =2x, > x =x,

So, f:R— R is one-one
Subjectivity: Let y be any real number in R (co-domain)

Then, f{x):y:h’:y:x:% clearly, %ER for y e R such that _f(%]zZ[%]zy.

Thus, for each y € R (co-domain) there exists x = %E R (domain) such that f (x) =y.

This means that each element in co-domain has its pre-image in domain.
Hence f:R-=> R is abijective.

(iii) 4 = {1,2.3}

B={4,5,6)

= £={(014).2.49).6.9)

(iv) 4={1,3,5)

B={2,4)

= 1={(12)(3.2)(5.4)}
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2x+3, whenx <-2
Let f:R— Rbedefined by f(x)=4x"-2, when-2<x<3
3x—1, when x>3
Find (i) £(2)Gi) £ (4) (i) £(=1)(v) f(-3)
() f(x)=x*-2=f(2)=(2) -2=4-2=2 - f(2)=2
(i) f(x)=3x—1= f(4)=3x4-1=12-1=11.. f(4) =11
@iii) £ (x) =2 -2 = f(-1) = (-1)’ —2=1-2==1o f(-1)=-1
(i) f(x)=2x+3= f(-3)=2(-3)+3=—6+3=-3 .. f(-3)=-3
Show that the function f: R —>R: f(x)=1+x" is many-one into

Clearly for every negative and positive value of x will get same value of f(x) hence f(x) is not
one-one i.e., many one.
Clearly x*+1=1 forall x.Hence, Range= [1, w)c R .. function is into function.

Show that the function f:R— R: f(x)=x" is many-one and into.

Clearly for every negative and positive value of x we will get same value of f(x).

Hence, f(x] is not one-one i.e., many one. Clearly x* =0 forall x

Hencerange=[0, ») c R .. function is into funetion.

Show that the function f:R—> R: f(x)=x" is one-one and onto.

Injectivity: Let x, y € R such that f(x)= f(»)

=¥ =y =%y =0 :>(x5’1): -(»? :)2 =0 :)(x"": -y +y*?)=0

= x"=)"=0 =x=y. Thus f(x)=/f(y)=>x=y forall x,yeR. So, fis an injective map.
Surjectivity: Let y be arbitrary element of R. Then f(x)=y=>x'=y=x'-p=0

We know that an odd degree equation has at least one real root. Therefore, for every real value of y,
the equation x° =y =0 has a real root & such that

-y > a’=y = f(a)=y
Thus for every ye R these exists & € R such that f(a)=y.
So, fis a surjective map. Hence f:R — R is a bijective.

Let f:{{),%]—af%:f(x):sinx and g:[ﬂ,%j!—)ﬁ:g(r):cos.x Show that each one of f and g is

one-one but (f +g) is not one-one.

2

; > &
We observe that for any tow district elements x;, and x, in [0. —} @ O
sinx, #sinx, and cosx, #cosx, K@ Q
= f(x)# f(x,) and g(x)=g(x,) = f and g are one-one ,@ q
We have, (f+g)(x)=7(x)+g(x)=sinx+cosx %
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=(f+£)(0)=sin0+cos0=1 and (f+g)[%] = sin%+cosi;-:1

.'.O:t%, but (f+g)(0)=(f +g)[%) So, f+g is not one-one.

Show that the function

i) f:N>N :f(x}=x: is one-one into (i) f:Z—>Z: f(x)=x" is many-one into.
(i) Let N be the set of all natural numbers. Let /N >N :f(x)=x"VxeN

Thén f(x) =57(%) =5 =w i-—wt=0-=5(x—x%)(%+%)=0

= (x-x,)=0=>x,=x,. .. f isone-one.

Let A={1,2,3,4} and B={1,4,9,16,25}.Let f:4— B, f(x)=x

Then, £(1)=(1)" =1,7(2)=(2) =4,/ (3)=(3) =9, f(4)=(4) =16.

Thus, every moment in a has a unique image in B. Now, 3258 having no pre-image in A4 .. f is
into.

(ii) Let A={-1,1,2,3} and B={1,4,9}.
Letif:A—>B:f(x)=x"V xe 4

Then, each element in A has a unique image under fin B. =h
. f isafunction from 4 to B such that —
=) =1 ()=(1) =1
7(2)=(2) =4, f(3)=(3) =9
Clearly, two different elements, namely -1 and 1 have the same image 1= B.

Hence f is many-one.
Show that the function

(i) fiN—>N:f(x)=xisone-oneinto (i) f:Z—>Z: f(x)=x" is one-one into

(i) Let N be the let of all natural number, let if: N — N,_f(x) =x VxeN

Then 7(x )= f(x:) =x’=x,' .. f isone-one.

Here fi(x, )=f(x,) = x=x

= x,=x, .. function is one-one and there is no pre-image for the numbers which are not prefect

cubesin N e.g., 7 in co-domain has no pre-image in domain.
not onto. Hence, function is not onto.

(ii) Let Z be the set of all integers. Let f:z >z f(x)=x"VxeR
Then f(x)=7F(%) =5 =5’ 0
= X, =X,. .. [ isone-one. The explanation is same as in per-image question 6 6\

Show that the function f:R—> R: f(x)=sinx is neither one-one nor onto. 6® &(b
As range is [~1, 1] and Co-domain is R (bﬁ Q
. Range (" co-domain .. f(x) isonto,also f(0)=f(7)=0 6\ %‘

Hence, f(x) is many-one function. Q &Q
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Prove that the function f:N - N: f(n)= (n: +n+ I) is one-one but not onto.
f:N=>N, f(x)=n"+n+]
Let f(x)=/(x,) =n’+m+1=n'+n, +1 ::*(1!.!12 —n;)+(n, -n)=0
= (m—m)(m+m)+(m—m)=0 = (m—m){m+n+1}=0
=(m-m)=0,(m+m+1)20 =n =n,

l(n—l),whennisodd

Show that the function f:N — Z, defined by f(n)= 2 :
—En, when niseven

is both one-one and onto.
f isaninjection: let N.me N if n and m are even than f(n)= f(m)

-0 —m
=D e e S =PI =N =M
2 2

If n and m are odd then f(n)=f(m)

n—1 m-1
=S—=— =nh-1l=m-1 =>n=m
2 2

Thus in both case we have f(n)=f(m) =n=m

And if n iseven and m is odd then the 7 (1)= f(m)

n o m-1
= ——=— = n+m=I1
2 2

Which is not possible because m, n are natural number. Now for every +ve integer » terms is a

number 2241 in domain show that f(2n+1) :%(ZH+ 1-1)=n and for every negative number » in

Z there is a number —2n in N such that _f(—2n)=—%2n=n and for 0 in Z the numberin N is 1

such that f(1)=0
Hence, the function is one-one and onto.
Find the domain and range of the function f:R— R: f(x)=x"+1.

Domain (f)=R, Also y=x"+1=x=+y-1
x is defined when y-120ie y=1. .. Range(f)={yER:y21}

Which of the following relations are functions? Give reasons. In case of a function, find its domain and

range.
() f={(-12).(18).(2,11),(3.14)} (i) g={(11).(L-1),(4.2).(9.3).(16.4)} 0 .\0@
(iii) h={(a.b).(b.c).(c.b). (d.c)} @b 6\
(i) f={(-12).(18).(2.11).(3,14)} S {b

f is a function, domain (f)={-1,1,2,3} and range (f) ={2.8,11,14} @K Q
(ii) g={(],l),(l,—l),(4_,2).(9,3).(16,4)}. g is not a function. %,\'

(iii) /4 is a function, domain (/) = {a,b,¢,d} and range (k) ={b,c}. . OQ (&Q

N
N
S

,QQ
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Find the domain and range of the real function, defined by f(x)= (1::’7;2) Show that fis many-one.
. Whenxisreal, 1+x" 20, so,domain (f)=R

y=1:x: D y+2’y=x =y=x'-2y =y=x(1-y) =¥ =% =Hx= %

For x to be real, %20 and (1-y)=0. .. y(1-y)20 = 0<y<l

. Range (f)={yeR0<y<1}
Also land -1 have the same image (-%J Hence f is many-one

1,if x isrational
Show that the function f R—)-Rtf(x) ={ 111 ; ls.m. mI:i |
—Lif xisirrationa

is many-one into. Find (i) f(-:;) (i) f(JE) i) £(7) (iv) f(2+J§).

Since all rational have the same image, namely 1, so /is many one.
Range (f)={-11} c R, so f isinto

@ f%}‘ i) f(v2)=- ([ (7) =1 @) f(2++B)==

ERCISE 2B (Pg. No.: 42) AO .00
. Let A={1,2.3,4}; Let fid~> A andg: A —~A, definedby f={(1.4).(2.1).(3.3).(4.2)} and

g={(1.3).(2.1).(3.2).(4.4)}. Find (i) gof (i) fog (ii) fof.

. (i) Here range (f)={1,2,3,4} and domain (g) ={1,2,3,4} . Clearly, range (/)< domain (g).

(i) . gof is defined and domain (gof) = domain(f) ={1,2,3,4}
Now,(gof) ()= g{f(1)}=g(4)=4; (2N @)= g{f(2)}=2()=3
N 3) = g{f(3)}=8(3)=2: (goN )= g{/(4)}=2(2)=1
Hence gof = {(1.4)(2.3)(3.2)(4.1)}
(iii) . fog is defined and domain (fog)= domain (g) = {1,2.3,4}

Now, (fog)(1)= F{e (D)} =/ (3)=3; (fog)(2)=/{2(2)}=r(1)=4
(fog)(3)=1(2(3)=7(3)=2: (fog)(4)=7{g(4)}=r{4}=2 <
Hence fog = {(1,3),(2.4),(3,2).(4.2)} 60 ,\\Q
(iv) .. fof is defined and domain (fof) = domain (f) = {1,2,3,4} @ O

Now, (o) (1) =/ {f (D} =/ (4)=2.  (fof)(2)=/{f(2)}=7(1)=4 {Q Q{b
(fof)(3)=1{7 ()} =F3}=3: (RN @) = F{f(9)}=1{2}=1 \’0 %
- Jof ={(1,2).(2.4).(3.3).(4.1)} Qo
N
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2. Let £:{3.9.12) >{1.3.4} and g:{1,3,4,5} > {3,9} bedefinedas f={ (3,1). (9,3), (12, 4) }
and g={(1,3).(3,3),(4.9).(5.9)}. Find (i) (gof) (ii) (fog).
Sol. (i) ..gof is defined and domain (gof )= domain (f)=1{3,9,12}
(gof)(3)=g{f () =gll}=3:  (gof)(9)=8{f(9)}=¢{3}=3
(gor)(12)=g{f(12)} =g{4}=9; -.gof ={(3.3).(9.3).(12,9)}
(i) .. fog is defined and domain ( fog) = domain (g) ={1.3,4,5}
(g)(1)=rleM}=rB3}=1:  (0g)(3)=7{2()}=71{3}
(for)(4)=F{e(9}= 719} =3 (fom)(5)=/{&(s)} =1 {9}=3
- fog ={(11).3.1).(4.3)(5:3))
3. Let f:R—>R: f(x)=x" andg:R—Rg(x)=(x+1). Show that(gof) #( fog).
Sol. Let f(x)=x"and g(x)=x+1
LHS, gof =gof (x)=g{f(¥)}=g{x’}=(¥*)+1=x"+1
RH.S., fog = fog(x)= f{g(x)}= f{x+1}=(x+1)" =x" +2x+1
Hence gof # fog
4. Let fiR—>R:f(x)=(2x+1) and g:R—>R:g(x)=(x"-2). Write down the formulae for
(i) (gof (i) (fog) (i) ( fof ) (iv)(gog).
Sol. Let f(x)=2x+1and g(x)=x"-2
(i) gof =gof (x)=g{f (x)]=g{2x+1}=(2x+1) —2=4x" +4x+1-2=4x" +4x~1
(ii) fog=ifog(x)=f{g(x)}=rf{x -2} =2{x’ -2} +1=2x" —4+1= (24" -3)
(iii) fof = fof (x)= £{f(x)} = F(2x+1)=2(2x +1)+ 1 =4x + 2+1=4x+3
(iv) gog(x)=g{g(x)} =g{x’ —2} =(Jr2 —2): —2=x'-4x* +4-2=x"-4x*+2

Il

5. Let _f:R=—>R:f(x)=x"+3x+] and g: R — R:g(x)=2x~3write down the formula for
(1) gof (i) fog (iii) gog
Sol. Let f(x)=x"+3x+1 and g(x)=2x-3
() gof =gof (x)=g{/(x)}=g(x’ +3x+1)=2(x" +3x+1)-3
=2x" +6x+2-3=2x" +6x-1
(ii) fog = fog(x)=f{g(x)} = f{2x -3} =(2x=3)" +3(2r-3) +1
=4x* ~12x+9+6x—9+1=4x" —6x+1 60 (?)\'\

(iii) gog(x)=g{g(x)} =g{2x—3}=2(2r-3)-3=4x—6-3=4x—9 74)
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6. Let f:R—R:f(x)=|x|,provethat fof = f
Sol. f(x)=|x|.fof =1 {/(x)}=1(|x])=]|x] w10

=% .. (i)

Hence from (i) and (ii) fof = f
7. Let/:RoR:f(x)=x",g:R—>R:g(x)=tanxand h:R— R:h(x)=logx.

Find a formula for #o(gof). Show that [ho(gof )]J% =0.
Sol. Let f(x)=x", g(x)=tanx, h(x)=logx

ho(gof ) = ho{gof (x)} = ho{g (f (x))}
=bo{ }=ho{ an(x }uh{tan(xg)}=log{tan(x3)}

Now, [[ho(gof)] \E . _I_og{tan [ﬁ” - log[tan %) =1og(1)=0

8. Let f:R—>R: f(x)=(2x-3) and g:R—)R:g(x)=%(x+3). Show that ( fog) =1, =(gof ).

x+3

Sol. Let f(x)=2x-3, and g(:r) .

Jog = fog(x)=f{g( }f{ "} [r;3]—3=x+3—3=x

gof = g0/ ()= g{f (= glor-3 =222 B s gor= g =1,

9. Let f:Z->Z: f(x)=2x Find g:Z >Z:gof =1..
Sol. Let f(x)=2x gqf=gaf(x)=g{f(x)}=g{2x}.
Let xeZ thenx, gof =Iz = (gof )(x)=Iz(x) :g[f(x)]:x

2
10. Let f:N > N:if(x)=2x,g:N > N:g(y)=3y+4 and h:N — N h(z)=sinz,
Show that ho(gof ) =(hog)of .
Sol. Let f(x)=2x, g(y)=3y+4,h(z)=sinz

LHS. ho(gof) = ho {gof (x)} = ho{g(/(x))} =ho{g(2x)} = ho{3(2x)+4}

L I
= g(2x)=x =>§()‘)=5}’, where 2x=y. Thus g:z >z :g(y)==».

= ho(6x+12) = h(6x+12) = sin(6x +12) 0 -
RH.S (hog) of =(hog) f(x)=(hog)(2x) @6 c’?
=ho{g(2x)} = h{g(2x)} = h{3(2x +4)} = h(6x +12) =sin(6x +12)

Hence ho(gof )= (hog)of ’\0@&6 Q
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If f be a greatest integer function and g be an absolute value function, find the value of

(.fvg)(;;- +(gqf)[§].

|
o2 A2

(gqf)[*] =g{.f[iJ} =g[i]= g(1)=|1|=1.Required sum =(1+1)=2

3 3
Let f:R—>R:f(x)=x"+2 and g:R—)R:g(x)=—x1-,x¢l. Find the fog and gof and
X=

hence find (f0g)(2) and (gof)(-3)
(fog)x =f {g(x)}

=f{ X ]={ X }2’+2 X A2 X420 -2x41) P 42X - 4x+2 3 —4x 42
% x =4 R (x—1)? - (x-1)° 12

(gof)x =g {f(x)}
=> (gof)x =g {x’ +2}= (gof)x =

x*+2 x*+2
TN L T

Now, (fog) (2)

2 2
‘(2-1] -

=6
and, (gof) (2)

Sol.

Sol.

Sol.

Very-short-Answer Questions
Prove that the function f:R— R: f(x)=2xis one-one and onto.

f(%)=7(x) =2x =26 = x=x,. So, fisone-one
Let y=2x Then x:%y,

; ; — {1
Thus for each y in co domain R there exists e such that f (E_}’) = [2X%J’J =y

. fis onto,

Prove that the function f: N —> N: f(x) =3xis one-one and into.

f(xn)=rf(x.) =3x=3x, = x =x,s0 f isone-one. 60 6\'

If we consider 2 in co domain N, there is no natural whose image is 2. So, fis into. @ @
Show that the function f:R—>» R: f(x)= x"is neither one-one nor onto. &6 Q&
Clearly f(1)=(1)" =1and f(-1)=(-1)"=1. So, fis many one. ’@

If we consider —1 in the co domain R, then there is no elements in R, whose squ@—l Q

.. —1e K has no pre-image in R, so fis many one into. . é
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4.  Show that the function f:N — N: f(x)=x"is one-one and into.
Sol. f(x)=f(x) =>x=2 =(4-2)(%+x,)=0
= xn-%=0 2= ["xxne¥] . fis one-one.
If we consider 2 is the co domain N, then v/2 ¢ N and f(ﬁ) = (\E) =2, So, fisinto.
5. Show that the function f:R—> R: f(x)=x"is neither one-one nor onto.
Sol. f(1)=(1)" =1and f(~1)=(~1)" =1. Sofis many-one

If we consider —1 in the co-domain in the co-domain R,
then there exists no x € Rsuch that f(x) =x"* =-1 so, f isinto.

6.  Show that the function f:Z — Z: f(x)=x’is one-one and into.
Sol. Let x,x, €z and f(x)=f(x,)

= x,=x; = x,=x, = f isone-one. Let 2 Z Then, these exists no x € Z such that x* = 2.

Thus 2 € Z has no pre-image in Z. so fis into.
7.  Let R, be the set of all nonzero real numbers. Then, show that the function f: R, — R, : f(x) =lis
x
one-one and onto.

Sol. f(x)=/(x,) :xlzxi::’x,:x:‘So,fisone-one.
1 2

1 1
y=— D Xx=—

x y
Thus, for each y in co domain R, , these exists lin domain K, such that f [l] =—=y
b 4 y

So, f is onto.
8.  Show that the function f:R > R: f(x)=1+x’is many-one into.
Sol. _,"(—l)z(—l)3 +1=2and _f(l)=l+(])z =2, .. so, f is many one.

y=(1+x*) =m=y-1

So, when y <1, then JyTlis imaginary in particular, O € R has no pre image in . .. f isinto.
2x =T

9. Let f:R->R: f(x)= be an invertible function. Find f'

Sol. .V=2r4_? =4y=2x-7 =4y+7=2x :>x-=4y+7

4 1(y]z%forall yeR. 60 N ()

10. Let f:R—R: f(x)=10x+3. Find /. @

Sol. f(x]:10x+3 :}vl,':l{}x+3 :y_:;:lox :x:y]—3 :>f_|(y):y_3 K@ Q

0 10%,\(0%_
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1if xisrational

.f:R—>er(x)={

S T . Show that fis many-one and into.
—1,if xisirational.

Since all rationals have the same image namely 1, so fis many one.
Range (/)={-11} € R so f is onto.

Let f(x)=x+7and g(x)=x-7, xeR Find (fog)(7).
Let f(x)=x+7and g(x)=x-7
Jog = fog (x)=f{g(x)}=f(x-7)=x-7+7 = fog=x = fog(7)=7
Let f:R—Rand g:R— Rdefined by f(x)=x"and g(x)=(x+1).Show that g of # fog.
f(x)=x", and g(x)=x+1

gof = gof (x)=g{/(x)}=g{()} =" +1; Jog= fog(x)=f{g(x)} =/ (x+1)=(x+1)
Hence gof # fog.

Let f:R ->R;f(x)':(3—r‘);_ﬁnd fof .

7 (x)=03=fp

:.ﬁ»f(r)=f{f(x)}=f{3'f‘};=[3“{(3"*3);H£=[3'(3“xﬂi=[f’]'1‘="’

Let f:R—>R: f(x)=3x+2, find f{f(x)}
fix)=3x+2

= fifx)} = 3x +2)
=3(3%X+2)+2=9x+6+2=9x +8
Let A={13,4},B={1,2,5} and C ={1.3}.Let f:A—> Band g:B — C,defined as

7 ={(1.2).(3.5).(41)} and g={(1.3),(2.3).(5.1)}. Write down (g of ).

Dom (gof ) =Dom( f)={1,3,4}

= gof )=g{F(1)j=2g()=3 = gof (3)={/(3)}=2(5)=1

= gof (4)=£{/ (4)) =g()=3. = (o) ={(13)3.1)(43)}

Let A={1,2,3,4}and f ={(1,4),(2.1)(3,3),(4.2)}. Write down ( f of ).

Domain ( fof )= Dom( f)={1.2,3,4} <
rrM)=r{fW}=r@=2 = ff(2)=s{/(2)}=
RfR)=/{fQ)=1B)=3 = fof(4)=1{/(4}=71(2)=

= fof ={(1.2)(2.4)(3.3)(4.1)) \fb{o Q

1l
—
_—
=
1|
— L
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|
Let f(x)=8x"and g(x)=x* Find gof and fog.

. f(x)=8x"and g(x):x;

gof = 80/ (¥)= £ (1)} = £(8¢") = (') =8"x =2x
Let f:R— R: f(x)=10x+7.Find the function g:R > R:g of = fog =1,.
Let f(x)=10x+7

gof =1, = gof (x)=Ig(x)=x = g{f(x)}zx:: g{10x+7}=x

Put 10x+7 = y then x:-yl;;—. = g(y) :y]_;?‘ Hence g:R —:-R:g(x):'—r-l%-{ forall xeR.
Let A={1,2,3}.B={4.5,6,7) andlet f={(1,4),(2,5).(3,6)} be a function from A to B. State
whether f'is one-one
Here, f(1) =4,
f2)=>5
and f(3) =6
-+ defferent elements in A have different images in B,
Hence f is one — one

Sol.

Sol.

Let A={2,3,4,5) and B={7,9,11,13}, and let £={(2,7),(3,9).(4.11),(5.13)}.

Show that f is invertible and find f '

Wehave f(2)=7, f(3)=9, f(4)=11, f(5)=13.

Dom (f) ={2,3,4,5} = Aand range (f)={7,9,11,13}=B.

Clearly, different element in 4 have different image. ... f is one-one.

Rang (f)=B = f isonto. Thus f is one - one onto and there fore invertible.

Now f(2)=7.f(3)=9.f(4)=1L1(5)=13

= f'(7)=2, F7(9)=3,£"(1))=4, f'(13)=5. Hence f'{(7.2).(9.3):(11:4),(3.5) }.
Show that the function f:R->»R: f(x)=2x+3 isinvertible and find /.

Wehave f(x)=/(x) = 2g@3=2x,+3 =50 =2x, =$y=¥x,. = [ isone-one.
Again y=2x+3 = y-3=2x :>x=% 0 . ()@
QY X
Now, if y € R (co-domain of /'), then these exists x=%3 eR. @ é)
Such that f(x)= f(y—_:ij = 2(},—_3J+3 =y. . fisonto. K@ Q
2 2 ,(b
Thus fis one-one onto and there fore invertible. % %-

= 4 _ -3 " R
Now y=f(x) = y=2x+3 :x:yT =%.J (y)—yT [f@‘\@”@(q(y)]
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Thus, we define: /<R > R: £ (y)=2=2forall yeR

Let f:0—Q: f(x)=3x—4.Show that fis invertible and find /.
Wehave f(x)=/(x,) =3x-4=3x,+4 =3x =3x, =y, =x,. .. fisone-one.

Again y=3x-4 = y+4=3x :>y+4

Now, if y € R(co-domain of ), then these exists x = }’:;ie R

3
Thus, fis one one onto and there fore invertible.

NOW.V=f(x) = y=4x-3 ::»:r::J’T'i-4 :f‘(y)=yT+4 [._.f(x)=y:x:f_l(y)]

Such that f(x)= f(y+4] 3(y+4j 4=y. .. fisonto.

Thus wedefine: f' :R>R: [ (y)-—fora!lyeR

Let f:R—>R'.f(:r)=%(3x+1). Show that f is invertible and find /.
3x+1  3x,+l
2 2

. fis one-one. Again y:% = 2y=3x41 = 2y-1=3x :>x=2y3_1

We have f(x)=f(x,) =

=23x K53, Wl =353, S GEX,

Now, if y € R (co-domain of /), then there exists, x= 2']; = eR

3[2*" ]+1
Such that f(x):f[z";l]= 32 =y. . fisonto.

Thus, f'is one - one and therefore invertible.

NOW,}‘Zf(X) 3_}J:3r2+1 ::)x:.zy__l. [-'.

f@)=y=>x=4"(3)]

Lo forall ye R

Thus we define, /' :R—>R: f I(}’):

If £ (x)= E4x+:g

Hint: fof =1l =1~ =F.

:¢— show that ( fof )(x) = x for all x:t% Hence, find /.

1) =23 for— oy (v)- fa{f(x)}:f{;:fi} S OQ)
{ﬂ]” 16x+12+18x—12 @6 C}'\
bx—4 6x—4 _24x

:6[4x+3]_4= 24x+18—24x+16 24 K@ Q
6x—4 6x—4 \(b

6y—-4

*. Hence x)=x; fo =] =5 Lo 6
. Hence (fof )(x)=x; fof =1 = f'=1 = f'= Q &Q
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4x+3
6x—4

is one-one and onto. Hence

Show that the function f on A :R—{%}, defined as f(x)=

find £

one —one f :—>

Let, x, and x> € domain (f)

Now, f(x) = f(x2)
4%, +3 4%, +3
6x, -4 6x,-4

= 24x1X2 — 16x1 + 18x3 — 12=24x1 X2 = 162 + 18x1 = 12 = 34 = 34x1=> X1 = X

Hence, fis one — one.

= (4x1 +3) (6x2- 4)=(4x2+3) (6x1—4)

Onto:—
Let, y € co-domain (f)
Now, y = f(x)
4x+3
=% 4:>6xy-—4y=4x+3:>6xy—4x=3+4y:>x(6y~4)=3+4y
_3+4y . g
=1 x_6y~4 € domain ¥ y € co-domain
Hence, fis an on to function
3 3+4y 2 e 3+4y 2
S = yE= of = Jy#—_ATs.
ince, x Bt yés (v) 6y 4 y=_3 ns

Show that the function f:N — N : f(x)=x"is one-one and into.
F(x)=7f(x) =d=0 = (@F=Ers)=0
= 5-5=0 x=x [ xNeN] /i one-one.

If we consider 2 is the co domain N, then v2 N and f(ﬁ) = (JE) =2.So, f isinto.

Let R, be the set of all nonzero real numbers. Then, show that the function f: R, - R, :f[x)z;lr-is

one-one and onto.

_f(xl)zf(xz) ::>l=L::>x1 =x,. So, fis one-one.

x ¥
Thus, for each y in co domain R, these exists lin domain R, such that f [l] = %: ¥
¥y 3 y
So, f is onto. @
Let f:N—R: f(x)=4x"+12x+15. showthat f:N —> range (f) isinvertible. Find /' 0 *\O
Let, x; and x> € N (domain f) @6 6\'
Now, f(x;) = f(x2)

= 4x? +12%, +15 =42 +12x, +15=> 4x? - 4x +12x, - 12x, =0 Qg Q

. 4(x$ —J-(§)+12(x1 -X;)=0=4(x1 —x2) (x1 +x2) + 12 (x1 —x2) =0 6\,® %.
= (X1 —X2) {4(x; +x2)+ 12} =0 Q &Q

v xi&x2 e N LA X)) 220 nxi—xe=0 - O o)


http://cbs.wondershare.com/go.php?pid=5239&m=db

Sol.

Sol.

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

= X| =X

Hence, f'is one- one

** co-domain = range (given).. fis an onto function.

-+ f'is one — one onto function .. fis an invertible function.
Let, y = f(x)

Sy=4x"+12x+15 =4x*+12x+(15-y)=0

. 7 _ = 12+ /144240 + 16y
- 124122 —4x4x (15 Y) _ . —12+144-240 + 16y

2x4 8
o ~ l == —f e -1 s
L T12+16y-96 = -12+4Jy-6 M:,(:iwﬂf(y,:iw ik
8 8 2 2
Let f:N-{2} and B=R-{1}. If f:4 —>B:f(x):£%, show that f is one-one and onto.
x—
Hence, find /'
Let, x; & x; € domain(f)
Now, f(x1) = fix2)

il s .
-;;,._._x1_2_x2_2::>(x: D(x2-2)=(x1-2) (x2-1)

=S Ky Ko — 2%y — Xy + 2= XX, — Xy — 2%, 4+ 2 => -2X + X =22 + X0 X = -Xo=> X1 =%X3
Hence, fis on — one fanc

Let, y € co-domain f.
Now, y = f(x)

::.y::—_;:: xy—-2y=x—-1=xy=x=2y- I=x(y—-1)=2y-1
g1

y—1
Hence, fis an onto function.

Here, x= 2= af-‘(y):% Vy#l

=X € domain, Vy #1

Let f and g be two functions from R into R, defined by f(r)=|.r[+x and g(x)=|x|-x froall
xeR Find fog and gof

Given, f(x)=lx| +x & glx)=[x]-x

Now, (fog)x = f{g(x)}

= { Ix] -x} = x| - x| + [x}-x

If, x <0. Then. [x| =-x, we have(fog) x = | -x = x| =x — x = [-2X| - 2x=-2x — 2x = -4x

If, x=0
(fog)x =0 @
If x >0, then, x| =x, we have (fog)x=|x—x|+x-x=0 60 ;\\'()
s (e {—4):, if x<0 % <O

0, if x20 6 &(b
Now, (got)x =g { fx)} =g { | +x}=||x|+x|- { |x|+x) { Q

If, x <0, we have (gof) x =|-x + x| - {-x +x} =0 %’\(b %_

If, x =0, we have (gof)x =0 If, x > 0, we have. (gof) x =[x + x| - {x + x}

= 2% - 2x=2x — 2x=0 . OQ (&Q

Hence, (gof)x =0 \
NN~
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