CBSE Class 11 Mathematics

Important Questions
Chapter 2

Relations and Functions

1 Marks Questions

1.Findaand bif (a-1, b +3) = (2, 3)If A = {1,3,5}, B = {2,3} find : (Question-2, 3)

Ans.a=3,b=-2

2.AxB

Ans. A x B ={(1,2), (1,3), (3,2), (3,3), (5,2), (5,3)}

3.Bx ALet A={1,2}, B={2,3,4}, C = {4,5}, find (Question- 4,5)

Ans. Bx A ={(2,1),(2,3),(2,5), (3,1), (3,3), (3,5}

4. Ax(BnC)

Ans. {(1,4), (2,4)}

5.Ax(BuC)

Ans. {(1,2), (1,3), (1,4), (1,5), (2,2), (2,3), (2,4), (2,5)}

6. If P = {1,3}, Q = {2,3,5}, find the number of relations from A to B

Ans. 7%=64

7.1f A={1,2,3,5} and B={4,6,9}, R={(X,y) : |[x-y| is odd, Xx € A, y € B} Write R in roster

form

Which of the following relations are functions. Give reason.
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Ans. R ={(1,4), (1,6), (2,9), (3,4, (3,6), (5,4), (5,6)}

8.R={(1,1), (2,2), 3,3), 4,9), (4,5)}

Ans. Not a function because 4 has two images.

9.R={(2)), (2,2), (2,3), (2,9}

Ans. Not a function because 2 does not have a unique image.

10. R ={(1,2), (2,5), (3,8), (4,10), (5,12), (6,12)} Which of the following arrow diagrams
represent a function? Why?

Ans. Function

11.
X Y
= > 0
-
2
C 3
o) > 4

Ans. Function

12.
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Let f and g be two real valued functions, defined by, f(x) = x2, g(x) = 3x +2.

Ans. Not a function

13. (f + g)(-2)

Ans. 0

14. (f-g)(@)

Ans. -4

15. (fg)(-1)

Ans. -1

17. If f(x) = x3, find the value of, —— =~ -

£(3) -1l
1

5—

Ans. 31

18. Find the domain of the real function, f(x) = f'}; 2 4
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Ans. (o, —2] U [2, o)

. i . T +2x+3 i
19. Find the domain of the function, f(x)= _________~ Find the range of the following
xT—3x+6

functions, (Question- 20,21)

Ans. R-{2,3}

20. f (%) = I -
1—x~

Ans. (o, —0] U [1, o)

21.f(x) = 2 +2

Ans. [2,)

22. Find the domain of the relation, R = { (X, y) : X, y € Z, Xy = 4} Find the range of the
following relations : (Question-23, 24)

Ans. {-4,-2,-1,1,2,4}

23.R={(a,b):a,b e Nand 2a+b =10}

Ans. {2,4,6,8}

L | —
..v_

25.1f the ordered Pairs(x—1 v+3|and | 2, x+4) are equal, find x and V
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(1) (3.3) () (3.4) (da) (L4) (1v) (LO)

Ans. |'3=—1:I

26.1f. 7(.4) =3.n( B ) =2..4 And J are two sets Then no. of relations of {: B have.
(i) (6) (&) (12) (i&r) (32) (iv) (64)

Ans. 64

27.Let f(x)|=—|x|then Range of function

(1) (0.0c) (df) (—se,o0) (i) (—2c.0) (iv) none of there

Ans. (—x (]

28.A real function f is defined by I [ ) = 2x— 5. Then the Value of f [' -3
(i) -11 (i) 1 (i) O (iv) none of there

Ans. -11

29.1f P = {c:g b, |‘.'.}= and 0 = {a" } _form the sets F < {J and (J = P are these two Cartesian

products equal?

Ans. Given F = {c:g b, |‘.'.}= and 0 = {a" } _by definition of cartesion product, we set
PxQ=|(a.d).(b.d).(c.d)|and Ox P=|(d.a).(d.b).(d.c)]

By definition of equality of ordered pains the pair | . | is not equal to the pair | &, a |

therefore p= =0 =P,
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30..If 4 and E are finite sets such that ['_ ;‘1_] —mand » ['_E' _'I = k find the number of

relations from 4 to B
Ans. Linen n| 4)=nandn(B|=k
snlA=B)=(A)=N(B)=mi

.. the number of subsets of 4= B = Zmir

. 71( A = m. then the number of subsets of 4 — 7™

Since every subset of _4: B is a relation from A to B therefore the number of relations from

Ato B = 2K

31.Let f = [['_L 1).(2.3).(0.-1).(-13). ... } be a function from z to z defined by

f(x) =ax+b. for same integers a and b determine a and b.

Ans. Given f|x|=ax+b

since (L1)e fif(l)=1=a+b=1....

(23)e ff(2)=3=>2a+b=3...... '

Subtracting (i) from(ii) we set a=2
Substituting a=2 is (ii) we get 2+b=1
—b=-1

Hencea=2,b=-1

32.Express [[' oyl v+2x=5x¢ 11'} as the set of ordered pairs

Ans. Since v+ 2x=%and X VE W,

Put x=01v+0=53=p=3
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For anther values of X = W.we do not get 1 = W.

Hence the required set of ordered peutes is [['_ 0'5).(L3).(2. 1_']}

33.0f 4={12} find (AxAx A
Ans. We have

AxAxA={(L11).(11.2).(12.1),(2.11),(2.2.1).(2.2.2)}

34. 4 Function [ is defined by f (x| =2x—3find /(5|
Ans. Here f(x)=2x-3
flx)=(2x5-3)=7

35.Let [ = [['_ll =5).1L,-2),(2.1).(3.4).(4.7) } be a linear function from = into 7 find

f

Ans. f(x]=3x-5

36.If the ordered pairs(x— 2,21 +1)and { y—1 x+ 2)are equal, find x &

Ans. r=73

37.Let 4= {—L 2.5, S} B= {[l 1.3,6,7; and R be the relation, is one less than from _4

to £ then find domain and Range of F

Ans. Given 4 = {—L 2.5, S}: B = {[l 1.3.6, -} _and R is the relation ‘is one less than’ from
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Ato B therefore R =[ (=1.0].{2.3).(5.6) |

Domain of R = {—L li} and range of R = {Dj.ﬁ}f

38.Let R} be a relation from }\ to ) define by £ =|_[',_q=,ij la.beNanda= E?:_I.
Is the following true a.b = R implies (5.a) € R

Ans.Nojleta=4.b=2 As4=2°s0 (42)eRbut 2 24%s0(2.4)=R

39.Let " be the set of natural numbers and the relation ; be define in " by R =
|_[' x.V):yv=2xx.VE N'|.what is the domain, co domain and range of } ? Is this

relation a function?

Ans.Given K =| [xv):v=2x.x, v N |

.. Domain of § = codomain of § = " and Range of R is the set of even natural
numbers.

Since every natural number xhas @ unique image 2 x therefore, the relation Jisa

function.

40.Let R = [['_J.; V)iy= .T+1}and VE {[l 12,34 5} list the element of R}

Ans. R ={(-1.0).(0.1).(L2).(2.3).(3.4).(4.5)}

41.Let [ be the subset of ()< Z defined by

_'.- ?H .\.-I I . ]
—.m tmneZn=0;.1Is fafunction from Q to Z7 Justify your answer
LA |

L - -

=

—

Ans. f Isnot a function from Q to Z
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.'-.1.\'.: ) 2.\"\.:
f: 5 |=1.|:I_fi'iﬂ'f: r =1
1 1
But —=—
2 4

1
.. One element — have two images
¥

. f is not function

42.The function '/ which maps temperature in Celsius into temperature in Fahrenheit

is defined by f(c|= gtﬁ +32 find £ 0]

-

... 9
Ans. f|0)==—x0+32
-
F(0)=32
."-. - 1 x: . . ';.1 :
43If f| x=x —— Provethat f(x|+f —|=0
) ] - L x/)
. 1
Ans. f|x)|=x"——
. E
' : 1 3
f ol
X, X
Flx)+f —|=\¥\_g&+ _\i
LX) X A
=0

44.1f 4 and F are two sets containing »! and 77 elements respectively how many

different relations can be defined from 4to § ?

Ans. 7=
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CBSE Class 12 Mathematics
Important Questions
Chapter 2
Relations and Functions

4 Marks Questions

1. Let A ={1,2,3,4}, B = {1,4,9,16,25} and R be a relation defined from AtoB as, R={(X,y) :

xeA,yeBandy=x2}

(a) Depict this relation using arrow diagram.
(b) Find domain of R.

(c) Find range of R.

(d) Write co-domain of R.

Ans.

A B
1 L / 1
2 > g

a

(a) 3 16
4 25

(b) {1,2,3,4}

(c) {1,4,9,16}

(d) {1,4,9,16,25}

2.LetR={(X,y):X,y € N and y = 2x} be a relation on N. Find :
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(i) Domain

(ii) Codomain

(iii) Range

Is this relation a function from N to N
Ans. i) N

(i) N

(iii) Set of even natural numbers

yes, R is a function from N to N.

3. Find the domain and range of, f(x) = |2x-3| -3

Ans. Domain is R

Range is [-3, )

4. Draw the graph of the Constant function, f: R € R; f(x) =2 x € R. Also find its domain
and range.

Ans. Domain =R

Range = {2}

5.Let R = [I' x,—y):x.y=eW lx+y= S} then
(1) Find the domain and the range of R (i1) Write R as a set of ordered pairs.
Ans. ()Given Ix+ y=8and X} =W

Put

x=02x04+v=8=yv=§,
x=1L2x1+yv=8= v =6,
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x=22x24+1v=8=1v=4,

x=32x3+y=8=y=2,

x=42x44+1v=8=yv=10

for all other values of X = W.we do not get V' = W

~.Domain of R =-[D=1=l3=—1=] and range of R =-[S=l5=—l=l[]]

(ii) R as a set of ordered pairs can be written as

R={(0.8).(1,6).(2,4).(3.2).(4.0)}

6.Let R be a relation from Q to Q defined by R = [I'cI:F_'.I:I rabeQanda-be z=} show
that (i |(a.a)e R forall acQ (ii)(a.b) =R implies that (b.a) =R

(iif)(a.b) =R and (b.c) =R impliesthat (a.c) R

Ans. R :[['_c:rj_'] rabeQanda-be z]

WForalacQ.a-a=0and0 ez, itimplies that (a.a ) R.

() Given (a.b|eR=a-bez=—|a-b|ez

= b-acz=b.aleR.

(i) Given(a.b|cR and (b.c)eR=a-bezandb—ccz=(a-b|+(b—c)cz
—a-csz=(a—c|eR.

7.0 f( %) = 2T _3"1’”: find f(-2)+ /) % |

.-II.- —

Ans. Given f(x)= ﬂ Df =R—-{1}

.-'I.r_
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(-2)°-3(-2)+1 44641 1

S f(2)= =1- and
= —2-1 3 3
1) %I _3}{%“ 1 : 1 [ 3} 1
(1] \3) _9-1+1_ 9 _ A P
371 2 29 1)7%
3 3 3
(1) 111 -22-1 -23 _5
LF(R2)+ S s |=mm—2= =—=3_.
A A e T - 6 6

r

8.Find the domain and the range of the function f (x| =3x" —3_ Also find (-3} and

the numbers which are associated with the number 43 m its range.
Ans. Given f(x)=3x" -3
For Df . f | x| must be real number

—, 3y~ — 5 must be a real number

Which is a real number for every x = R}

=Df =R (i

Jor Rf let y= f(x)= 3xT -5

We know that forall x= B x* =0=3x =0

Funthes, as—3= Df, f(-3) existsisand /(-3

=3(-3)" -3=22.

As 43 Rf on putting v =43 is (i) weget
I5=43 23 =48 2 =16 > x=—4.4.
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There fore —4 and 4 are number

(is Df" | which are associated with the number 43 in Rf

9.0f f(x)=2x" —3x+1find x such that f( 2x) = | x)
Ans. Given f|x|= x' —3x+1,Df =R

(26 =(2x) =3(2x) +1= 427 —6x+1
Asf(2x)=f(x)(Given|

=4’ —6x+1=x" —3x+1

=3 —3x=0=x -x=0= x(x—=1)=0

= x=01.

10.Find the domain and the range of the function f [' xl=afx—1

Ans. Given f|x) =4fx—1

for Df. f(x) must be areal number

= fx—1must be a real number
= x-120=x=1

:‘,*-'sz[l::::]

for Rf. lety = fx)=~x—1
= afx—120= 120

:‘;-'sz[llxl

11.Let a relation R = [I'D= 0).(2.4).(-1.2).(3.6).(L. 2:|}then
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(i) write domain of R
(ii) write range of R
(iii) write R the set builder form

(iv) represent R by an arrow diagram

Ans. Given R = [['_[l U_L ['_ 14_'] i ['_—1=—2=_.J =[._3=’5_.J . [-_1= 2:']
(i) Domain of R :[[l l—Ll]]
(i)Rang of R =[0.4,-2.6.2]

(iii)R in the builder from can be written as

(iv) The reaction R can be represented by the arrow diagram are shown.

12Let A={1,2,3}, B={1.2.34}and R={(x,y):(xy)edxB y=x+1}

(i) find 4= F
(ii) write R in roster form

(iii) write domain & range of R
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(iv) represent R by an arrow diagram

Ans. ) {(11].(L2).(1.3).(L4)

(2.1).(2.2).(2.3).(2.4)
(3.1).(3.2).(3.3).(3.4)}

(R =[(12).(2.3).(3.4)]
(iii)Domain of R = ll 2. 3} and range of R = -[ll—l]

(iv)The relation R can be represented by the are arrow diagram are shown.

13.The cartesian product _4: _4 has a elements among which are found [' —1.0 '] and

(0.1 :| _find the set and the remaining elements of _{: 4
Ans. Let 11| 4| =m

Given n(AxA)|=9=n(d)n(4)=9
=>mm=9=m =9=m=3 (vm>0)

Given | —1. [:I:I cedxAdA=-1lcs4dand Qe 4

Also (0.1)e AxA=0¢c dand 1= 4

This —1.0.1= 4 but (4] =3
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Therefore .4 = |:—L 0, 1]

The remaining elements of 43 4 are (—1.—1}.(=L1).(0.-1].(0,0).(1.=1),(L0).(L1)

14.Find the domain and the range of the following functions [ | x| =

L
I
=,

Ans. Given f|x|=

L

— .-'L-

For D)., f| x| must be a real number

— ——= Must be a real number
— .-II.F

L

=i —x20=5>x=x<5

= D =(—x.5)

For R let v=

S—x
As x<50<5-x

=S —x=0=JS—x >0

- 1 .\.\
J_ _ —}[]1fandnn11.1fa:=-[]
5

= y=0
= R, =(0,|
15.Let f(x|)=x+1and g(x|=2x—3be two real functions. Find the following

functions (1) f+g (i)f—g (i) fg ['_:'1:_'|£ (v) fi-3g

_
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Ans. Given f|x|=x+land g|x|=2x—3wenotethat J_. =R and ‘Dg = R sothere

functions have the same Domain R

O f+g)lx)=fx)+g(x)=(x+1)+(2x-3)=3x—2 for xR
)| f-g)lx)=flx|-glx)=(x+1)—(2x—3) —x+4 foral x=
GiD)( fz)(x)=f(x)=(x+1)(2x—3)=2x" —x—3, forall x= R

(iv). i :['.T']= f[._.r:] = x+l =."L’;"=E=IER
g glx) 253 2

_ r

@ (£ =3g)(x)=(£2)(x)~(3F)(x) = (£ (2)) 32 ()
= -’"+1.']: -3(2x-3)=x" +2x+1-6x+9

=x? —4dx+10 forall x=

16.Find the domain and the range of the following functions

-

x—3 ... ., - R, 1
()7 () = (i) S () = —

2 1+x° - x

(i) f(x)=

=3
2x+1

Ans. (i)Given § ['. _w;.'] =

For D, f (x| must be a real number

¥
—
2xr+1

must be a real number

= 2x+lz0=x=—

(g

— -~ = set of all real number except
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—sileR—|——|
2 | 2
x—3
For R lety= Iay+y=x-3
2x+1
. . Vv+3
=(2y-ljx=—y-3=x== but x = &
] 1
Must beareal number = |- 2v =20 = 1= —
1-2v ” -2
f1
=> R =Set of all real number except 5 R — 7]
@)Given f(x)=——
5 E 1+lﬂ".
For D, I:I must be a real number — 1 - _
+x°

Must be a real number
=D.=R  (vx +1=0forall xeR|

-
-

1 g a
For RFlet }':1 - =X v+ r=x
+x

S(v-l)xr=—y=x =— 1=l

v
— =0, v=1

But v2? = forall x= R = 1
Y=

Multiply both sides by | 11— 1']: _a positive real number
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=-v(y-1)=0
= y(y-1)=0=>(y-0)(y-1)=0

=0=yv=lbuty=l
= 0=y«l
= Ry =(0.1)

1

(ii)Given § [' x) = -
L 1_ -

For [} f x| must be a real number

= . — Must be a real number
1—x°

—=1l-xrz0=x=-11

=> D =Set of all real number except —1 liel). =R — [—1= 1]

For R let y = : - v =0
1—x°
1 2 ]
= ]l-x=—=x=1——=0
Y Y

1
But ? =(forall e D, =1-— 20
N

But 3¢ =0, v=0

Multicity bath sides by J,-: a positive real number

0=1(y-1)z0=(y-0)(y-1)20

=l
- l.\-J -
fa—y
|
|
[

Either y=(0or y=1but y=0
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= Ry =(—x.0)UJ{Lx)

170f A={12.3} B={3.4} and c ={4.5.6

find (i) Ax(BUC) (i) Ax(BNC) (iit) (4A=B)N(B=C)
Ans. We have

(i) (BUC)=1{3.4}U{4.5.6}={3.4.5.6}

~Ax(BUC)

={1,2.3}x{3.4.5.6)
((1.3).(1.4).(1.5).(1.6).(2.3).( 2.4).

(2.5).(2,6),(3.3).(3.4).(3.5).(3.6)

[::.:.:.:I [:_fl}{B:I — {1 2 3} * {3—1}
= ((13).(1.4).(2.3).(2.4).(3.3).(3.9))

[B #C)= {l;l}:»{ {—L 5, 6}
=1(3.4).(3.5).(3.6).(4.4).(4.5).(4.6);

~(AxBIN(BxC)={(3.4)}

18.For non empty sets _4 and B provethat (4= B|=(Bx 4| A=58

Ans. First we assume that 4 = B

Then (AxB|=(AxA) and (BxA|=(AxA|
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" (AxB)=(BxA)

This, when 4 = 5. then ( 4xB|=(Bx.A4|
Conversely, Let (4% B |=(Bx.4|. andletbe x = 4
Then,xe 4 = (x.b|=4x B forsame h= B

= (x,b)eBxA [ AxB =BxA]
= xc k.

ACBE

similarlv B — A

Hence. A=E

19.Letm be a given fixed positive integer. let
R =|_['c:r=b'] a.b e zand|a—b)is divisible by m |show that B is an equivalence

relation on Z.
Ans. R = [I'c:r=.’;::| ca,be Z and(a—b) is divisible by m}
@) Leta s Z Then,

a—a =0_which is divisible bv m
S (a.a)eRforalacsZ

so R 1s refleseive

(ii)Let [ 2.b | = R Then
|a.b)e R =>(a—b)isdivisible by m
= —(a—b) is divisible by

— [ h — g is divisible
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=>(b.a)eR

Then (a.b|e R =(b.a|c R

So R is symmetric.

(iii) Let (a.b|= Rand (b.c|e R

= (a—>5b :| is divisible by m and ['_.i;: —C _'] is divisible by m
— [[‘_._-;r —b)+(b—c _'|] is divisible by

— ['_c;r — |‘_'...] is divisible by ™

—>(a.c]eR

~la.b)eRand (b,c]eR=(a.c]eR.

So, B is transitive this | is reflexive symmetric and transitive Hence, § is an equivalence

relation and 7 .

20.Let 4= Ll 2.3.4. 5 and B ={1.3.4! let R be the relation, is greater than from { to
B Write R asa aset of ordered pairs. find domain | R | and range (R |

ans. R={(2.1).(3.1).(3.2).(41).(4.2).(4.3).(5.1).(51).(5.2).(5.3).(5.4)}
Domain of R = -[ll—L 5! Range of R = Ll 2.3.41

21.Define modulus function Draw graph.

-

Ans.let - R —= R: f|x|=|x| foreachx = R_then | x| = x|=+ !
' o | —x,when x < 0|

x, when x=0 |

we know that| x = () for all x
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.dom/( /'] = R and range |: I ] = set of non negative real number

Drawing the graph of modulus function defined by

-3 - -1 0 1 2 3

J’.T when x>0 |

"R—= R flxi=x= >
f fI: J [ x| |—x when x < DJ
We have
X 3 -2 -1 0 1 2 3 4

f(x) 3 |2 |1 |o |1 [2 |3 |4

Scale: 5 small divisions = 1 unit

On a graph paper, we plot the points
A(-3.3).B(-2.2).C(-L1).0(0.0).D(11),2(2.2).F(3.3)and G(4.4)

Join them successively to obtain the graph lines AO and OG, as show in the figure above.
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o [*.when0=x<3 |
22.Let f(x)=1 * oo |
o |h3.T:'ﬁ.'hEﬂ 3 'EJ:'E]EIJ

function, while g is not & function.

> Show that f isa

Ans. Each element in L 0.1 U} has a unique image under f.
But, g(3)=3" =9 and

g(3)=(2x3)=6

So £ is not a function

23.Let 4 = Ll 2land b= LH 4! write 4> B how many subsets will .4 B have? List

them.

Ans. 4= B = {I'1=3ZI=I'1=—1ZI=I'13:I=I'l—l:l};16 Subsets of _{: B have

Subsets =g, [['_1=3_']}=[['_1=4_']} [[._13_-]} [[._2=‘1_-]}=

(L4)}.4(1.3).(2.3)).{(1.3).(2.4)]

(L4). (23] {(L4).(24)){(2.3)]

(2.4)]{(13).(L4).(2.3)){(13).(1.4).

(2.4).}.{(L3).(2.3).(2.4)]. {(L4).(23)}.
(2.4)}:

24.Let ;'1=-[1=2] _B= -[Lll—l] =C=-[f~=ﬁ] and [} = -::il'iT:S] verify that
(1) A= (BMNC)=(A4=B)N(AxC) (i1) AxC is subset of B x D

Ans. LH.5 B[1C=g
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Part-I
LHS Ax(BNC)=¢

".1-1.-.1-2 -.-1-3.-.-1-4. 5
RHS _,sj_::::E‘:J_L_ - .1_-Lf- _“J_.[._- .l._L_. ) _I}
[(2.1).(2.2).(2.3).(2.4)
AxC={(15).(16).(2.5).(2.6)}
(A=B)[1(4A=xC)=¢ LHS=RHS

Part-1I

gxp | (19)-16).(17).(18) |
[(2.5).(2.6).(2.7).(2.8)]

(AxC)=(BxD)

25.Find the domain and the range of the relation | defined by
R=[(x+1x+3):x2(0,12.3,45)]
Ans. Given x & -[[3:1:2:3:4:5]

put x=0x+1=0+1=1landx+3=0+3=3
¥r=1lx+1l=1+1=2andx+3=1+3=4,

2 x

x= +l=2+1=3and x+3=2+3=5,
=3 x+1=3+1=4 and x+3=3+3=6,
yr=4 x+l=4+1=5andx+3=4+3=7

¥x=53 x+1=6andx+3=5+3=8
Hence R =[(13).(2.4).(3.5).(4.6).(5.7).(6.8) |
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26.Find the linear relation between the components of the ordered pairs of the relation
RwhereR=[I'll:l=I'—L7:I=I'l=—2:l= ....... }

Ans. Given F = [I' 2.1).(4.7) JL—::L----}

Let V= + b be the linear relation between the components of R

Since (2.1]eR, . y=ax+b=>1=2a+b.___. B
Also (4.7|eR...y=ax+b=T=4a+b.. .. (if)
Subtracting (i | from (77|, weget 2a=6=a =3

Subtracting g =3is (i|,weget l=6+bh=h=-5
Subtracting there values of aand b in v = cr+ b. we get
V'=3x—15, which is the required linear relation between the components of the given

relation.

27.Let 4=1{1.2.3.4.5.6] define arelation R from _{to_4by

R= [I' xy):y=x+Lxye ;‘1}
(1) write R in the roaster form

(ii) write down the domain, co-domain and range of 7
(iii) Represent JF by an arrow diagram

Ans. @) {(1.2).(2.3).(3.4).(4.5).(5.6)}

(ii) Domain = L] 2.3 4 5} co domain = .4_range = LZ 3.4.5 5}

(iii)
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28.A relation’ f ' is defined by ' : :x—» v —2 where x = -[—1:—1 0. 2}
(i) list the elements of |

(ii) is f a function?

Ans. Reletion f is defined by f:x = x* =2

Wis f(x| = i — 2 whene x= -[—IL -2.0, 2]

Fl-1)=(-1) -2=1-2=-1

f(=2)=(-2) ~2=4-2=2

£(0)=0"-2

0-2=-2

I
b
I
b

f(2)=2"-2=4
~f={(-1-1).(-2.2).(0.-2).(2'2)}

(ii)We note that each element of the domain of f has a unique image; therefore, the relation

f is a function.

bx—35 .o &

29.1f ' = _ Prove that Flyl=x x#—

T 5x—6 o ' 5
-5
Ans. = [jl -
Ax—6
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y=fx)=22

Sx—6

'5i E-i.x:—:*
Fly)=—=

Gx—5

x—6

36— 30— 25x+ 3
X
W —25—30x+36

X

L

i
S—

] —6

L

L

flv)

/4

/

f) = =xxe

11

Liv | R

30.Let f - X" — 1 be defined by | x| =" forall v = ¥ whereE=-[—2=—l=D=l=2=3],

and v = L 0.1.4.7.9,10! write the relation [ in the roster farm. It [ a function?

Ans. f:X —T defined by
flx)= . xeX
and X ={-2,-1,0,1.2,3}
y=1{0,1.4,7.9.10}
f['_—j_'] :[.._2..]: _4
f['_—l_'] _ [.._1..]: -1
f(0)=0"=0
f(1)=1"=1
' =4

9

f(2)
fl3)=5%

Lid
Lid
a
Il
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= f=1(=24).(-11).(0.0).(1.1).(2.4).(3.9)]

f is a function because different elements of ™ have different imager in y

31.Determine a quadratic function ° f " defined by
flxl—m +bx+cif f(0)=6,f(2)=1landf(-3)=6

Ans. (x| —ax +hx+ec

f(0)=
ax0?+bx0+c=6
c=6h

f(2)=11

ax2+bx2+c=11

da+2b+c=11
da+2b+6=11

da+2b=11-6
[da+2b=3]————(i)
(—3)=6

ax(=3) +bx(=3)+c=0
0a—3b+6=0
[9a—-3b=—6]-———(ii)
Multiplying eq. (i) by 3 and eq. (ii) by 2
12a+ 64 =15

18a— B8, = —12

30a=3
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3 1
= —=—
30 10
e ;q+2&:=5
—2
2b=5—
5
15— 2
=22 2
5 5
23
b==2
10
.. 1 5 23
S flx)l=—x"+—x+6
- 10 10
. . ) . x+2
32.Find the domain and the range of the function f defied by f | x| = 5
o X+ L
.. x+2
Ans. f (x| =
T | x+2

For Df, f( ) mustbe a real no.

== x+2==0=x+2=z0=x -2

..Domain of f = get of all real numbers

except—2ieDf =R— {—2}

for Rf
casel if x+2>0then|x+2|=x+2
f() = o
S | x+2
casell if x+2 <0.|x+2 =_[..I+2._]
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R W B
S flxl= =-1
fx) %

. =

-. Range foz{—]l:]}

-

33.Find the domain and the range of (1) = * i
" E 1+ :'Ij_a.
. X
Ans. f(x)= .
3 E 1 + :II:_J.

Domain of [ =all real no.=R
for Range let f(x)=y

-

-'l.-"

- .:L
xr =
1-2
-
r=
1-2
.
>0 1-v=0
1-2
=1

alsovz0and 1—y =0
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". Range affz[[:l:;l:].

34.1If
A=1{12.3}.B={12.3.4}. and
R=[[:_1 V] fl’=}'JEJ‘1KB=;L'=I+1} then

!
(i) find A= B (ii) write domain and Range
Ans.
@M
AxB={(11).(12).(1.3).(14).(2.1).(2.2).(2.3).(2.4).(3.1).(3.2).(3.3).(3.4)}
G R={(12).(2.3).(3.4)}

Domain Gfﬂz{l.lj}
Range of R = {l 14}
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CBSE Class 12 Mathematics
Important Questions
Chapter 2
Relations and Functions

6 Marks Questions

1.Draw the graphs of the following real functions and hence find their range

f(.x:] =l=xER=_r:;tD

X

Ans. Given f'(x) =l=;:E R.x=0
X

Let v= f(x)=ify =l=_7.:E R.x=0

(Fig for Answer 11)

X —4 -2 -1 |05 |-023 0.3 1 |2 4

,v=1 —025 |05 (-1 |-2 —4 2 1 |05 0.25
x

Plot the points shown is the above table and join there points by a free hand drawing.
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Portion of the graph are shown the right margin

From the graph, it is clear that Rf = R — [D]

This function is called reciprocal function.

-
- |

- - ¢ 3 1
2.If f[J:]=J:—l=Provethat | flx) [ =Flx|+3F -
&3 L/ - -

X

. 1 - -
Ans.If f'| x| = x——_ prove that | /(x| [
- - | JIX)

Given f(x)= x—ljf =R-[0]

+
1 17 1 1
:“-'f[ ]—x—qandf =———
X j' x 1
-
—_= i 1”:3 | 1|
If[T = ’——l =X ———3x—
v, X x|
;1 1]
=x ———3 x—— |
X . X
3 1 ’ 1
=x ——+3 ——x|
v lx )

-
k1

L 5 A TR
=flx"|+3f — || using (i) |
o \x - -

= f(x)+f]|

.’1
e

3.Draw the graphs of the following real functions and hence find their range

-

(i) f (x)=2x—1(ii) fx) =2—

_-II:-_
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Ans. ()Given f'( x)ie.y =x—1, which is first degree equation in *. } and hence it

represents a straight line. Two points are sufficient to determine straight lint uniquely

Table of values

X

y

-1

A portion of the graph is shown in the figure from the graph, it is clear that y takes all real

values. It therefore that R = R

i.e v=2x+1 whichis a first degree equation is *: }' and hence it represents a straight line.

Two points are sufficient to determine a straight line uniquely
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Table of values

X -1 0
y 0 1

A portion of the graph is shown is the figure from the graph it is clear that y takes all real

values except 2. It fallows that R = R — [2]

4.Let fbe a function defined by F -+ — 5+ + 2. xR
(i) find the image of 3 under [

(i) find f(3)+ f(2)

(i) find x such that f(x)=22

Ans. Given f(x|= 5x°+2,xeR

@ f(3)=5%3"+2=3x9+2=47

Jee

+2=22

Ly

) f(2)=5x2"+2=5x

L F(3)x F(2)=47%22=1034

(i) /1 x) =22

=5x' +2=22

= 5x" =20

—= =4

= x=2 -2

5.The function | x| = —_1 + 32is the formula to connect ..° ~to Fahrenheit

=

-
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units find (i) £(0) (ii) f(=10) (i) the value of x f(x) =212 interpret the

result is each case

Ans. fx)|= i—x+ 32( given)

-

(1) £(0) =i9fﬂ +32J=3é = f(0)=32=07c=32'F

-

(9% (-10 .
(njf(—mji K[E j+32}=14:}f|:—10j=14°:}[—ID]c:=l4°F
(iif) f(x) =212 ¢9;+32=212¢9x=5x(13mj

= =100

S212 =100

6.Draw the graph of the greatest integer function, f I:IJ = [J:]

Ans. Clearly, we have

=2, when x=[-2.-1)]
—1.when xe[-1L0)

10, when x&[0.1)

|1, when x£[1.2)
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X | e 2Lyl -1 x<c| 0=yl | 1€<x<2 |2 <3 | ...
L -2 -1 0 1 2 e
7.Find the domain and the range of the following functions:
([ flx)=~x—4 (ii) flx)=+16—x (iii]) flx] =?
J— _-lll-"'

Ans. ()Given £ x| =+ v —4

For D, f ( x) must be a real number

— m Must be a real number

= —420=(x+2)(x-2)20

—either x < -2 orx=12

= D, = (—x,-2]1J[2.%).

For R; let y = e ['.:'.']

As square root of a real number is always non-negative, 1 = {J

On squaring (i), we get J,-: =y —4

— 4 = J,-: +4but y* =(forall x e D;

— J,-: +4=0= J,-: > —4 whichis true for all v € R.also y =0

= R =[0,x)

()Given f(x)= J16—+

For D, f(x)must be a real number
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— /16— Must be a real number
= f16—x" 20=—{x" -16) =0
= —-16<0

= (x+4)(x-4)=0=>4=x=4
= D, =[4.4].

For Ry let y=+/16— o (1)

As square root of real number is always non-negative, 1 = (
Squaring (1 | we get

_:L': —16— 1

— x* =16—1°but ;> =(forall x£ D,

= 16— 20=—(1" 16|z 0= 1" -16 <0

= (y+4)(y—4)=0=-4=y=4but y=0

= R, =[0.4]

1

(iii)Given [ (%)= ———=
B [« JES

For D, f(x)must be a real number

1

ﬁ must be a real number
Q—x

—
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=0-x2530=—(x—9)|>0=x -9 <0

= (x+3)(x-3)<0=-3<x<3=D,=(-3.3)

1
For R let V= ——=.}V 7
' A9 —

Also as the square root of a real number is always non-negative, v = ().

on squaring | i |we get

1 ;1 ; 1
y2= =0 -y =—=x=0-—
0—x° v Ve
. 1
But v =Qforall xe D =8 ——=10
3

;L.: =0
(Multiply bath sides by J,-:= a positive real number)

-

=011 -120= 3" —=20

1
9

8.Draw the graphs of the following real functions and hence find range: | x| = X
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Ans.

Given f (x| =x = D.=R

Let v= f(x] =x.xeR

x 4 |3 |2 |1 |o |1 |2 4
v=x |16 |9 4 1 0 |1 |4 16
Plot the points

(—4.16).(=3.9].(=2.4).(=1.1).(0.0).(L1)(2.4).(3.9].(4.16)

And join these points by a free hand drawing. A portion of the graph is shown in sigma (next)

From the graph, it is clear that } takes all non-negative real values, if follows that

R: =[D=IJ

9.Define polynomial function. Draw the graph of [ I: J:] =« find domain and range

Ans. A function f - R — R define by

flx)=a, +c;rlx+c;r:x: +———+ax
where a,.a,.a,,———a, €R

And 71is non negative integer is called polynomial function

Graph of f |: J:] =x
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Fix) 0 1 8 1 8

Domain of /=R

Range of f =R

10.(a) If .4 F are two sets such that 7; I:;i }{R:] = f and some elements of 4: B are

(-1.2).(2.3).(4.3). than find 4x B and B x 4

1
x+[x

(b) Find domain of the function | IZIJ =

B

Ans. (a)Given A and B are two sets such that
n(AxB)=6

Some elements of _4: B are

(-1,2).(2.3) and (4.3)

then A={—12.4}and B={23}
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AxB={(~12).(-13).(2.2).(2.3).(4.2).(4.3)}

BxA={(2.1).(3.-1).(2.2).(3.2).(2.4).(3.4)}

we knowe that
."{-l—:."( =0 forall x=0

."{+:.T =0 forall x=0
I+:.T < Oforall x=0

alsnf[:x] = is defined for all

x+ [1]

x satisfving ."{+|:.T] =0

Hence, Domain ( f)=(0.x]
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