Relations and Functions

Short Answer Type Questions

Q. 1 Let A={a, b, c} and the relation R be defined on A as follows
R={(a, a), (b, ), (a b)}
Then, write minimum number of ordered pairs to be added in R to make
R reflexive and transitive.

Sol. Givenrelation, R ={(a a), (b,c), (a b)}.
To make R is reflexive we must add (b, b)and (c, ¢)to R. Also, to make R is transitive we must
add (a,c)to R.
So, minimum number of ordered pair is to be added are (b, b), (c,c), (a,c).

Q.2 Let D be the domain of the real valued function f defined by

f(x) = /25 — x%. Then, write D.

Sol. Given function is, f(x) = 425 — x°
For real valued of f(x) 25— x2 >0
x? <25

-5<x<+5
D =1[-5 5]

Q.31If f, g: R — Rbe defined by f(x)=2x +1and g(x) =x> -2,V x € R,
respectively. Then, find gof.
@ Thinking Process
If f, g:R—R be two functions, then gof(x) =g { f(x)} Vx €R.
Sol. Given that, flx)=2x +1and g(x)=x2 -2, Vx €R

gof = g{f(x)}
=g@x+N=Cx +1° -2

=4x? + 4x +1-2
=4x% + 4x -1
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2 NCERT Exemplar (Class XII) Solutions

Q.4 Let f:R—>R be the function defined by f(x)=2x-3, ¥ xe R. Write

f— 1
Sol. Given that, flx)=2x -3, VxeR
Now, let y=2x -3
2x=y+ 3
2
3
f,1 _ X +
(x) 5

Q. 51f A={a, b, ¢, d} and the function f ={(a, b), (b, d), (c, a), (d, c)}, write

f—l
Sol. Given that, A={a b,cd}
and f={(a b).(b,d).c.a) (@ c)}

f={(b,a), @ b)(ac) . d)}

Q. 6 If f : R — R is defined by f(x) =% — 3x + 2, write f{f(x)}.

@ Thinking Process
To solve this problem use the formula ie, (a+b+ cf =(da* +b* + ¢ + 2ab + 2bc + 2ca)
Sol. Given that, flax) = x2 — 3x + 2
: F{f(x)} = f(x® — 3x + 2)
=% -3x+2°% -3x%-Bx+2)+2
=x' + 9%+ 4-6x° —12x + 4x® —3x% + 9 -6+ 2
=x* +10x% - 6x% — 3x

F{f(x)} = x* — 66 + 1022 — 3x

Q.71s g={(1, 1), (2, 3), (3, 5), (4, 7)} a function? If g is described by
g(x) =ax + B, then what value should be assigned to o and 8?

Sol. Giventhat,g = {(1,1), (2,3), (3, 5), (4, 7)}.
Here, each element of domain has unique image. So, g is a function.

Now given that, gx)=ox +p
g)=a+p
a+PB=1 ~.(0)
g@)=2a +p
20+B=3 (i)
From Egs. (i) and (ii),
20-B)+p=3
= 2-2B+p=3
= 2-p=3
B=-1
If B=-1thena=2

0=2 B=-1
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Relations and Functions 3

Q. 8 Are the following set of ordered pairs functions? If so examine whether
the mapping is injective or surjective.
(i) {(x, y): x is a person, y is the mother of x}.
(ii) {(a b) : ais a person, b is an ancestor of a}.

Sol. (i) Given set of ordered pair is {(x, y): x is a person, yis the mother of x}.

It represent a function. Here, the image of distinct elements of x under f are not distinct,
so it is not a injective but it is a surjective.

(ii) Set of ordered pairs = {(a, b): ais a person, b is an ancestor of a}

Here, each element of domain does not have a unique image. So, it does not represent
function.

Q. 9 If the mappings f and g are given by f ={(1, 2), (3, 5), (4, 1)} and
g={@23), 5. 1), (1, 3)}, write fog.

Sol. Given that, f={(1,2), 3 5), (4 1)}
and 9=1{273),(61,03}
Now, fogR)=1HgR)} =1(3)=5
fog(8) = {g(5)} = (1) =

)=2
fog(1)=Hg()} =1(3)=5
fog ={(2,5),(52),(1,5

Q. 10 Let C be the set of complex numbers. Prove that the mapping
f:C— Rgiven by f(z) =|z|, V z € C, is neither one-one nor onto.

Sol. The mapping f:C—>R
Given, flz)=]z| VzeC
f(1) =1 = 1
f=N=[-1=
(1) = f(-1)
But 1# -1

So, f(z) is not one-one. Also, f(z) is not onto as there is no pre-image for any negative
element of R under the mapping ().

Q. 11 Let the function f : R — R be defined by f(x) =cosx, V x € R. Show

that f is neither one-one nor onto.
Sol. Given function, f(x)=cosx, Vx €R

Now, f [Ej —cosX =0
2 2

= f (j) = cosE =0
2 2

- (3)-13)
2 2

But L

2 2

So, f(x)is not one-one.
Now, f(x) =cosx, Vx € R is not onto as there is no pre-image for any real number. Which
does not belonging to the intervals [-1, 1], the range of cosx.
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Q.12 Let X ={1, 2, 3} and Y = {4, 5}. Find whether the following subsets of
X x Y are functions from X to Y or not.
@) f={14),(15), (2 4),3 5} (ii) g ={(1 4), 2, 4), 3, 4)}
(iif) h={(1, 4), (2.5), 3, 5)} (iv) k = {(1 4), (2, 5)}
Sol. Given that, X={128randY = {4, 5}
XxY={(14),015),2 4,2 5),(3 4),(35)}
() 1={(14),029),@ 4.3 95}
fis not a function because f has not unique image.
(i) g ={14),24),@3 4}
Since, g is a function as each element of the domain has unique image.
(i) h={(1,4),2,5), (3 9}
It is clear that his a function.
(iv) k={(14), @ 9)}
k is not a function as 3 has not any image under the mapping.

Q. 13 If functions f : A— B and g : B— A satisfy gof =1, then show that
f is one-one and g is onto.

Sol. Given that,
f:A—Band g:B— Asatisfy gof = I,
gof =1,
= gor{f(x,)} = gof{f(x,)}
= glx)=9(x,) [ gof = I,]
X, =X,
Hence, f is one-one and g is onto.

Q.14 Let f:R—> R be the function defined by f(x)=— — —, V xeR.
SFG

Then, find the range of f.

® Thinking Process
Range of f={y €Y :y= f(x): for some in x} and use range of cos xis [-1,1]

Sol. Given function, f(x) = VxeR
2 —cosx
1
Let =
/ 2 —cosx
= 2y — ycosx =1
= ycosx =2y —1
= cos:c:M:Z—1 = cos:c:2—1
y y y
= —-1<cosx <1 = —132_131
y
1 1
= -3<-—<-1 = 1<-<38
y y
1 1
= —<—<1
3y

So, yrange is B 1}
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Q. 15 Let n be a fixed positive integer. Define a relation R in Z as follows V a,
be Z, aRb if and only if a —b is divisible by n. Show that R is an
equivalence relation.

Sol. Giventhat, V a, b e Z, aRbif and only if a — b is divisible by n.
Now,
|. Reflexive
aRa=>(a — a)is divisible by n, which is true for any integer a as ‘O’ is divisible by n.
Hence, R is reflexive.

ll. Symmetric
aRb
= a — b is divisible by n.
= —b + a is divisible by n
= —(b — a) is divisible by n.
= (b — a) is divisible by n.
= bRa
Hence, R is symmetric.
lIl. Transitive
Let aRb and bRc
= (@ — b) is divisible by nand (b —c)is divisible by n
= (@—-b)+ (b —c)isdivisibly by n
= (a —c)is divisible by n
= aRc

Hence, R is transitive.
So, R is an equivalence relation.

Long Answer Type Questions

Q. 16 If A ={1, 2, 3,4}, define relations on A which have properties of being

(i) reflexive, transitive but not symmetric.
(ii) symmetric but neither reflexive nor transitive.
(iii) reflexive, symmetric and transitive.

Sol. Given that, A={123 4
(i) Let R ={(11).(12),2 3).2.2),(19),(3 3}
R, is reflexive, since, (1, 1) (2, 2) (3, 3) liein R,.
Now, (12)eR;, 2,3 R, = (13 eh,

Hence, R, is also transitive but (1,2) e R, = 2, 1) ¢ R;.
So, it is not symmetric.

(ii) Let R, ={(12),2 "}
Now, (12)eR,, 2 1) eR,
So, it is symmetric.
(iii) Let Ry ={(12),21),(11),22),(33),(13),@31),2 3}

Hence, R, is reflexive, symmetric and transitive.
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Q. 17 Let R be relation defined on the set of natural number N as follows,
R={(x,y):xe N, ye N, 2x + y =41}. Find the domain and range of
the relation R. Also verify whether R is reflexive, symmetric and
transitive.

Sol. Given that, R={(x,y):xeN, yeN, 2x + y=41}.

Domain ={1,2, 3, ..., 20}
Range={1357,..., 39}
R ={(,39), 2 37),(3 35),... 19 3), (20, 1)}
R is not reflexive as (2,2) ¢ R
2x2+2#41
So, R is not symmetric.
As (1,39)eR but (39,1) ¢R
So, R is not transitive.
As (11,19 eR (19 3) R
But (11,3) 2R
Hence, R is neither reflexive, nor symmetric and nor transitive.

Q. 18 Given, A ={2, 3, 4}, B={2, 5, 6, 7}. Construct an example of each of
the following
(i) an injective mapping from A to B.
(ii) a mapping from A to Bwhich is not injective.
(iii) a mapping from B to A.

Sol. Given that, A={23 4}, B=1{2567}
(i) Let f: A — Bdenote a mapping
f={lxy):y=x+3}
ie., f={@ 5), (3 —6), (4 7)}, which is an injective mapping.

(ii) Let g : A — B denote a mapping such that g ={@2,2),(3 5), (4, 5)}, which is not an
injective mapping.

(iii) Let h: B— A denote a mapping such that h={@,2), (5, 3), (6, 4), (7, 4)}, which is a
mapping from Bto A.

Q. 19 Give an example of a map
(i) which is one-one but not onto.
(ii) which is not one-one but onto.
(iii) which is neither one-one nor onto.
Sol. (i) Let f:N — N, be a mapping defined by f(x) = 2x
which is one-one.

For flaey) = fx,)
= 2%y =2%x,
Xy =%,

Further fis not onto, as for 1 € N, there does not exist any x in N such that f(x) = 2x + 1.

(ii) Let f:N—>N, given by f1)=f@2)=1and f(x)=x —1 for every x >2 is onto but not
one-one. f is not one-one as f(1) = f(2) = 1. But f is onto.

(iii) The mapping f : R — R defined as f(x) = 2, is neither one-one nor onto.
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Relations and Functions 7
. x=2
Q.20 Let A=R—{3}, B=R —{1}. If f: A—> B be defined by f(x) = ,
V x € A. Then, show that f is bijective.
® Thinking Process
A function f:x — yis said to be bijective, if fis both one-one and onto.

Sol. Given that, A=R-{3}, B=R-{1}.

f: A — Bis defined by f(x):x—_i, VxeA

x —
For injectivity
Let ) = flx,) = M =2_*272
x, -3 x,-3

= (x; =2)(x, = 3)=(x, —2)(x; = 3)

= XX, — 3%, —2x, + 6=xx, —3x, —2x, + 6

= -3x, —2x, = —3x, — 2x,

= X=X, = X=X,

So, f(x)is an injective function.

For surjectivity

Let y:x_2 = x-2=xy-3y

x -3
= x(1-y)=2-3y = x:ﬂ
-y
= x = % eAVyeB [codomain]

So, f(x)is surjective function.
Hence, f(x)is a bijective function.

Q. 21 Let A =[-1, 1], then, discuss whether the following functions defined

on A are one-one onto or bijective.

(i) f(x) =§ (i) g(x) =] x|
(iii) h(x) = x|x| (iv) k(x) = P
Sol. Given that, A=1-11]
X
() flx) =7
Let flx,) = fx,)
= il = %2 = X =%
2 2

So, f(x)is one-one.

x
Now, let ==

y 2
= x=2y¢gAVyeA
As for y=1eAx=2¢A

So, f(x)is not onto.
Also, f(x)is not bijective as it is not onto.


hp
Highlight

hp
Highlight
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(i) g(x)=|x|
Let g(xy)=9l(xy)
= Il =[x,] = x=%x,
So, g(x)is not one-one.
Now, y=lx|] = x=xtyeAVyeA
So, g(x)is not onto, also, g(x)is not bijective.
(iii) h(x) = x| x|
Let haey) = hx,)
= xilxyf = x|, = x =1,
So, h(x)is one-one.
Now, let y = x|
= y=x2ecAVxeA
So, h(x)is onto also, h(x)is a bijective.
(iv) k(x)=x2
Let K(xy) = K(x,)
= xf:xg = x=%x
Thus, k(x)is not one-one.
Now, let y=x?
= x=yeAVyeA

Asfory=—1x=+/-1¢A
Hence, k(x)is neither one-one nor onto.

Q. 22 Each of the following defines a relation of N
(i) xis greater than y, x, y e N.
(ii) x + y=10,x, y eN.
(iii) xy is square of an integer x, y € N.
(iv) x +4y =10, x, yeN
Determine which of the above relations are reflexive, symmetric and
transitive.
Sol. (i) xisgreaterthany, x, yeN
(x,x)eR
For xRx x >x is not true for any x e N.
Therefore, R is not reflexive.
Let (x,y)eR = xRy
x>y
but y >x is not true forany x, y e N
Thus, R is not symmetric.
Let xRy and yRz
x>yand y>z = x>z
= xRz
So, R is transitive.



Relations and Functions 9

(i) x+y=10x,yeN
R={(xy;x+y=10x, yeN}
R={(1,9),28),3,7),(4,6),5,5),64),(7,3),8,2,9 N1 HeR
So, R is not reflexive.
(x,y)eR = (y,x)eR
Therefore, R is symmetric.
19eR O 1)eR = (1NeR
Hence, R is not transitive.
(iii) Given xy, is square of an integer x, y € N.
= R = {(x, y): ay is a square of an integer «x, y € N}
(x,x)eR, Vx eN
As x2 is square of an integer for any x e N.
Hence, R is reflexive.

If (x,v)eR = (v,x)eR
Therefore, R is symmetric.
If (x, v)eR (v, 20eR

So, xy is square of an integer and yz is square of an integer.
Let ay=m’and yz=n? forsomem neZ
2 2
m
x=""andz="-

m?n®

XZ= /2 , which is square of an integer.

So, R is transitive.
(iv) x+4y=10 x,yeN
R=A{(x,y):x+ 4y=10x, y e N}
R={@22), (61}
11,83),...¢R
Thus, R is not reflexive.
(6,1)eR but (1,6)¢R
Hence, R is not symmetric.
(x,¥y)eR = «x+4y=10but(y,2)eR
y+4z=10 = (x,2)eR

So, R is transitive.

Q. 23 Let A={1,23,...,9} and R be the relation in A x A defined by
(@, b)R (c,d)ifa+d =b +cfor (a, b), (c, d)in A x A. Prove that R is an
equivalence relation and also obtain the equivalent class [(2, 5)].

Sol. Given that, A={12,3...,9} and (a b) Rc,d) if a+d=b+c for (ab)e AxA and

c,d)e AxA
Let(a, b) R (a, b)
= a+b=b+aVabeA
which is true for any a,b € A.
Hence, R is reflexive.
Let(a, b)R (c,d) a+d=b+c
c+b=d+a = (,d)R(@b)
So, R is symmetric.
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Let (@ b)R(,d)and (c,d)R €, f)
a+d=b+candc+f=d+e
a+d=b+candd+e=c+f

(@+d)-d+e)=b+c)-c+1)

(@-e)=b-f
a+f=b+e
(@ab)RE,f)

So, R is transitive.
Hence, R is an equivalence relation.
Now, equivalence class containing [(2, 5)] is {(1, 4), (2, 5), (3, 6), (4, 7), (5, 8), (6, 9)}.
Q. 24 Using the definition, prove that the function f : A — B is invertible if

and only if f is both one-one and onto.

Sol. Afunctionf: X — Y is defined to be invertible, if there exist a function g = Y — X such that
gof = I, and fog = I,.. The function is called the inverse of f and is denoted by 7.

A function f = X — Y is invertible iff f is a bijective function.

Q. 25 Functions f, g : R — R are defined, respectively, by f(x) = x® +3x +1,
g(x) =2x — 3, find

(i) fog (ii) gof (iii) fof (iv) gog
Sol. Giventhat, f(x)=x°+ 3x +1,g(x)=2x -3
0] fog = H{g(x)} =f2x - 3)

=@x—-372 +3Qx—3)+1
=4x® + 9—12x + 6x — 9+ 1=4x% — 6x + 1
(ii) gof = g{f(x)} = g(x? + 3x + 1)
=2(x% +3x+1)-3
=2x% + 6x +2-3=2x"+ 6x — 1
(iii) fof = F{f(x)} = f(x® + 3x + 1)
=%+ 3c+ 12+ 3%+ 3+ 1)+ 1
=x + 9x? +1+6x% + 6 +2x% + 3x% + 9x + 3+ 1
=x*+6x°% + 142> + 15x + 5
(iv) gog =g{g(x)}=gRx - 3)
=2@x-3)-3
=4x-6-3=4x-9

Q. 26 Let * be the binary operation defined on Q. Find which of the
following binary operations are commutative
(i) ax*xb=a-bVabeQ (iiyaxb=a® +b% Va beQ
(iii) axb=a+ab, Va beq (iv)a*b=(a-b)? VabeQ
Sol. Given that * be the binary operation defined on Q.

()axb=a-bVabeQandb*xa=b-a
So, a*b#bx*a [b-a=za-0b]

Hence, * is not commutative.
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(ii) a*b=a’+b?
b*a=hb?+a?
So, * is commutative.
(iii) a*b=a+ab
bxa=b+ ab
Clearly, a+ab=#b+ab
So, * is not commutative.

(iv) a*b=(@-bP vabeQ
b*a=(b-a)l
(a- by =(b-ay
Hence, * is commutative.

11

[since, '+ is on rational is commutative]

Q. 27 If * be binary operation defined on R by a*b=1+ab, Va, b eR.

Then, the operation * is

(i) commutative but not associative.

(ii) associative but not commutative.
(iii) neither commutative nor associative.
(iv) both commutative and associative.

(i) Given that, a*b=1+ab,VabeR

a*b=ab+1=bx*a

So, * is a commutative binary operation.

Also, a*(b=*c)=ax*x(1+ bc)=1+ a(l+ bc)
ax(bxc)=1+a+ abc
(@xb)xc=(1+ab)*c

=1+ (1+ab)c=1+c + abc
From Egs. (i) and (ii),
a*(b=*c)=(@*b)*c
So, * is not associative
Hence, * is commutative but not associative.

Objective Type Questions

Q. 28 Let T be the set of all triangles in the Euclidean plane and let a

(i)

relation R on T be defined as aRb, if a is congruent to b, V a, b € T.

Then, R is
(a) reflexive but not transitive (b) transitive but not symmetric
(c) equivalence (d) None of these

Sol. (c) ConsiderthataRb, ifais congruentto b, Va, b eT.

Then, aRa = aza,
whichistrue forall aeT
So, R is reflexive,
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Let aRb = az=b

= bza = bza

= bRa

So, R is symmetric. .. (i)
Let aRb and bRc

= azband bzc

= azc = aRc

So, Ris transitive. . (i)

Hence, R is equivalence relation.

Q. 29 Consider the non-empty set consisting of children in a family and a
relation R defined as aRb, if a is brother of b. Then, R is
(@) symmetric but not transitive
(b) transitive but not symmetric
(c) neither symmetric nor transitive
(d) both symmetric and transitive

Sol. (b) Given, aRb = ais brother of b
aRa = ais brother of a, which is not true.
So, R is not reflexive.
aRb = ais brother of b.
This does not mean b is also a brother of a and b can be a sister of a.
Hence, R is not symmetric.
aRb = ais brother of b
and bRc = bis abrother ofc.
So, ais brother of c.
Hence, R is transitive.

Q. 30 The maximum number of equivalence relations on the set A ={1, 2, 3}
are
(@1 (b) 2 ()3 (d)5
Sol. (d) Giventhat, A={1, 2, 3}
Now, number of equivalence relations as follows
Ry ={(11).22), (33}
R, ={(11,@2.2),(33),(12), 21}
Ry ={(11,@22),(33),(13), (31}
R, ={(11.22),(33),@93).(32)}
Rs ={(1,2,3) &AxA =A%}
. Maximum number of equivalence relation on the set A ={1,2,3} =5

Q. 31 If a relation R on the set {1, 2, 3} be defined by R ={(1, 2)}, then R is

(a) reflexive  (b) transitive  (c) symmetric  (d) None of these

Sol. (b) Rontheset {1, 2, 3} be defined by R = {(1,2)}
It is clear that R is transitive.
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Q. 32 Let us define a relation R in R as aRb if a > b. Then, R is

(a) an equivalence relation

(b) reflexive, transitive but not symmetric

(c) symmetric, transitive but not reflexive

(d) neither transitive nor reflexive but symmetric
Sol. (b) Given that, aRbifa=b

= aRa = a=awhichistrue.

LetaRb, a > b, then b >a which is not true R is not symmetric.

ButaRbandb Rc

= a=b and b>c

= azc

Hence, R is transitive.

Q. 33 If A={1, 2, 3} and consider the relation
R={(11), 22,3 3),%2),(23),(@13)}

Then, R is
(a) reflexive but not symmetric (b) reflexive but not transitive
(c) symmetric and transitive (d) neither symmetric nor transitive
Sol. (@) Given that, A={12 3}
and R={(11,2,2),(33),12),@ 3,13}

1,1),@,2),(83) eR
Hence, R is reflexive.
(1,2)eR but 2,1)¢R
Hence, R is not symmetric.
(1,2)eR and (2,3)eR
= (1,3)eR
Hence, R is transitive.

Q. 34 The identity element for the binary operation * defined on Q — {0} as
ab

a*b:?,Va,bEQ—{O}is
@1 (b) 0 (02 (d) None of these
® Thinking Process

For given binary operation * : AxA— A, an element e €A, If it exists, is called identity
for the operation*, ifa* e=a=e* gV a €A.

Sol. (¢) Giventhat a* b = a2—b, Va beQ-{0}.

Lete be the identity element for *.

ae
are=—
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Q. 35 If the set A contains 5 elements and the set B contains 6 elements,
then the number of one-one and onto mappings from A to B is
(@) 720 (b) 120 (©0 (d) None of these
Sol. (¢) We know that, if A and B are two non-empty finite set containing m and n elements
respectively, then the number of one-one and onto mapping from Ato Bis
nlifm=n
Oifm=n
Given that, m=>5andn=6
m#n
Number of mapping =0

Q. 36 If A={1,23,...,n} and B ={a, b}. Then, the number of surjections

from A into B is
(@ "P, (b)2" -2 (©2" -1 (d) None of these
Sol. (d) Given that, A={123 ...,ntand B={a, b}.

We know that, if A and B are two non-empty finite sets containing m and n elements
respectively, then the number of surjection from Ainto Bis

"C,, xm\ifn>m

0ifn<m
Here, m=2

!

Number of surjection from A into Bis "C, x21=— " yo
2l(n-2)!
- —2)l
:wx2!:n2 -n

2x1(n-2)

Q. 37 If f : R — R be defined by f(x)=1,v x € R. Then, fis
X

(a) one-one (b) onto (c) bijective (d) f is not defined
® Thinking Process
In the given function at x=0, f(x) = o0. So, the function is not define.

Sol. (d) Given that, f(x) = l, VxeR
X

For x =0
f(x)is not defined.
Hence, f(x)is a not define function.

Q.381f f:R— R be defined by f(x)=3x*-5 and g:R— R by
X

g(x) = ——— Then, gof is
x°+1
3x2 -5 3x%-5
@ g b o~
9x" —30x° + 26 9x™ —6x° + 26
2 2
© 3x 3x

—_ d) —————
xt+ 202 -4 9x* +30x% -2
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Relations and Functions 15

X
2

Sol. (a) Given that, fx)=3x% -5 and g(x) =

x° + 1
gof = g{f(x)} = g(3x® - 5)
B 3x° -5 B 3x% -5
(3x2 =52+ 1 9x* —30x% +25+ 1

B 3x% -5
9x* — 30x2 + 26

Q. 39 Which of the following functions from Z into Z are bijections?

@) f(x) = «° b) f(x) =x + 2 (©) f(x) =2x + 1 d) fx) = x> +1
Sol. (b) Here, fx)=x+2 = flx;)="(x,)
X+2=x,+2 = x,=x%,
Let y=x+2

x=y-2eZ, Vyex
Hence, f(x)is one-one and onto.

Q. 40 If f : R — R be the functions defined by f(x) = x> +5, then f *(x)is

1 1

@) (x + 5)3 (b) (x —5)3 © G -x3 (d)5—x
Sol. (b)) Given that, fx)=x®+ 5
Let y=x>+5 = x*=y-5

1 1

x=(y-5° = fx)'=(x-58

Q. 411f f : A— Band g : B— C be the bijective functions, then (gof) ™" is
@ flog™ (b) fog (€ g lof ! (d) gof

Sol. (a) Giventhat, f: A— Bandg : B — C be the bijective functions.
(gofy ' =fTog™

3x +2
X 3 then

Q.427f f:R- {z} —> R be defined by f(x) =

5x —

(@) f'(x) = f(x) (0) F @) =—flx) (0 (fohx =—x (d) F () = — f(x)

_3x+2

T 5x-3

_3x+2

 5x -3

3x+2=56xy -3y = x(3-5y)=-3y-2
x:3y+2 - f'1(x)=3x+2

5y -3 5x — 3
() = ()

Sol. (@) Given that, f(x)

Let



hp
Highlight


16 NCERT Exemplar (Class XII) Solutions

X, ifx 1s rational

Q. 43 If f:[0, 1] — [0, 1] be defined by f(x) ={ o
1—-x, ifx isirrational
then (fof )x is

(a) constant b) 1+ x (€) x (d) None of these

Sol. (c¢) Giventhat, f:[0, 1] — [0, 1]be defined by
f) X, if x is rational
()= 1-x, ifx is irrational

(fof)x = f(f(x)) = x

Q. 44 If f :[2, ©) — R be the function defined by f(x) =x% —4x +5, then
the range of f is
@R (b) [1, ) (€) [4, ) (d)[5, »)
@ Thinking Process
Range of f={y €Y :y = f(x) for some in X}

Sol. (b) Given that, fx)=x% —4x + 5
Let y=x°>—4x+5
= y=x%—dx + 4+ 1=(x -2 + 1
= (x-2F=y-1 = x-2=y-1
= x=2+,y-1
y-120y>1
Range = [1, )

2x—1

Q. 45 If f: N — R be the function defined by f(x) = andg:Q—> R

be another function defined by g(x) = x + 2. Then, (gof )g is

@t (b) 1 (c)g (d) None of these

Sol. (@) Giventhat, flx)=2"""

3
2x— -1

3_ 3| 2
(go'()e_g{f(zﬂ 97
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Relations and Functions 17

2x:x>3
Q. 46 If f : R — R be defined by f(x) ={x® : 1< x <3
3x:x<1
Then, f(-1)+ f(2) + f(4)is
(@9 (b) 14 (©5 (d) None of these
2x:x >3
Sol. (@) Given that, fx)=4x% 1 1<x <3
3x:x <1

1)+ f@)+ f(4)=3(-1)+ @ + 2 x 4
=-3+4+8=9

Q. 47 If f : R — R be given by f(x) =tanx, then f (1) is

(@ = (b){mH—E:neZ}
4 4
(c) Does not exist (d) None of these
Sol. (a) Given that, f(x) = tanx
Let y=tanx = x=tan'y
= fly=tan'x = f'()=tan'1
= —tan tan® = T [ tan = 1}
4 4 4

Fillers

Q. 48 Let the relation R be defined in N by aRb, if 2a +3b =30. Then, R = .....

Sol. Given that, 2a+ 3b =30
3b=30-2a
30 -2a

For a=3b=8

Q. 49 If the relation R be defined on the set A={1,2 3 4,5 by
R ={(a, b):|a® —b?|< 8}. Then, R is given by ......... .

Sol. Given, A={123 4 5}
R={(a b):|a® - b? <8}
R={(1,1),(12,21),(22),23),82),@3,3),(43),34), 44,55}
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18 NCERT Exemplar (Class XII) Solutions

Q.50 1f f ={(1,2), 3,5), (4 1} and g ={(2 3), (5, 1), (1, 3)}, then

gof = ......... and fog = .........
Sol. Given that, f={(12),(35), (41} and g ={(2 3), (51, (1 3)}
gof() = g{f(} =g@) =3
gof(3)=g{f(3)} =g(5) =1
gof(4)=g{f(4)} =g()=3
gof ={(1,3), (3 1), (4 3)}
Now, fog(@)={g@)} = f(3)=5
fog(8)=Hg(d)} =f(1) =2
fog(1) = Hg(M} =1(38) =5
fog ={@.9),(52),(1, 5}
Q. 51 If f : R — R be defined by f(x) = —— ., then (fofof) () = -........ .
1+x

Sol. Given that, f(x) =

T e 3l 4

Q.52 If f(x) =[4 — (x —7)*], then f 1(x) = ... .

Sol. Given that, fx)= {4 - (x - 7)%}
Let y:[4_(x_7)3]
(x-7=4-y
(x-7)=(4-y"
= x=7+(@4-y"°

fla)y=7+@-x)"?
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True/False

Q.53 Let R={(,1),(13), (3, 3} be a relation defined on the set
A={1, 2, 3}. Then, R is symmetric, transitive but not reflexive.

Sol. False
Given that, R ={(3,1), (1, 3), (3, 3)} be defined on the set A = {1,2, 3}
NeR

So, R is not reflexive. 31eR (1,3 eR
Hence, R is symmetric.

Since, 31eR (1,3 eR
But LNeR

Hence, R is not transitive.

Q.54 1If f:R— R be the function defined by f(x)=sin(3x +2)V x € R.
Then, f is invertible.

Sol. False
Given that, f(x) = sin(3x + 2), V x € R is not one-one function for all x € R.
So, fis not invertible.

Q. 55 Every relation which is symmetric and transitive is also reflexive.

Sol. False
Let R be a relation defined by
R={(1,2),2,1),(1,1),(2,2}ontheset A={12,3}
It is clear that (3, 3) ¢ R. So, it is not reflexive.

Q. 56 An integer mis said to be related to another integer n, if mis a integral
multiple of n. This relation in Z is reflexive, symmetric and transitive.

Sol. False
The given relation is reflexive and transitive but not symmetric.

Q. 57 If A={0, 1} and N be the set of natural numbers. Then, the mapping
f:N — Adefined by f(2n —1) =0, f(2n) =1, Vne N, is onto.

Sol. True
Given, A={01}
fen-1)=012n)=1vneN
So, the mapping f: N — Alis onto.

Q. 58 The relation R on the set A ={1, 2, 3} defined as R ={(1, 1), (1, 2), (2,
1), (3, 3)} is reflexive, symmetric and transitive.
Sol. False
Given that, R={(1,1),0,2),21),@3, 3}
@2)eR
So, R is not reflexive.
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20 NCERT Exemplar (Class XII) Solutions

Q. 59 The composition of function is commutative.

Sol. False
Let f(x) = x°
and glx)=x+1
fog(x)=7f{g(x)} =f(x + 1)
=(x+1° =x% +2x +1
gof(x) = g{f(x)} = g(x*)= x° + 1

fog(x) # gof(x

Q. 60 The composition of function is associative.

Sol. True

Let fx)=x gx)=x + 1

and h(x)=2x -1

Then, fo{goh(x)} = f[g{h(x)}]
=f{g@x -1}
=fRx —1+1)
=fRx)=2x

(fog) oh(x) = (fog){h(x)}

= (fog)@x —1)
=Hg@x -1}
=fRx -1+ 1)
=fRx)=2x

Q. 61 Every function is invertible.

Sol. False
Only bijective functions are invertible.

Q. 62 A binary operation on a set has always the identity element.

Sol. False
'+’ is a binary operation on the set N but it has no identity element.
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