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Q1. IfA={1,2,3}andf, gare relations corresponding to the subset of A x A indicated against
them, which of f, g is a function? Why?

f={1,3),(2,3), 3, 2)}
9={(1,2),(1,3),(3,1)}
Q2. Iff={(5, 2), (6, 3)} and g = {(2, 5), (3, 6)}, write the range of fand g.
Q3. Letthe function f: R— Rbe defined by f(x) =4x—1, Vx € R. Then show that fis one-one.

Q4. Let Cbe the set of complex numbers. Prove that the mapping f: C— Rgiven by f(z) = | z|,
vz € C, is neither one-one not onto.

Q5. Are the following set of ordered pairs functions? If so examine whether the mapping is
injective or surjective.

(i) {(x,y): xis a person, y is the mother of x}.
(ii) {(a, b) : ais a person, b is an ancestor of a}.

Q6. Let Dis the domein of the real valued function f defined by f(x)=/25 — x? . Then write D.

Q7. Iff, g: R — R be defined by f(x) = 2x + 1 and g(x) = X¥* =2, V' x € R, respectively. Then,
find gof.

Q8. If the mappings fand g are given by f= {(1, 2), (3, 5), (4, 1)} and g = {(2, 3);"(5,1), (1, 3)}
write fog.

Q9. If functions f: A > B and g : B —» A satisfy gof = I,, then show that fis one-one and
g is onto.

Q1o0. If, f={(5, 2), (6, 3)}; g = {(2, 5), (3, 6)}. Write fog.
Q11. Let f: R - R be the function defined by f(x) = 2x — 3, V x.=Rs'Write .
Q12.If A={a, b, c, d} and the function f= {(a, b), (b, d), (c, d), (d, c)}, write .

Q13. Using the definition, prove-that the function f: A — B is invertible if and only if fis both
one-one and onto.

Q14. Let f: R — R be the-function defined by f(x)=4x -3, Vx= R. Then write .

Q15.If A= {a, b, c,d}and f= {(a, b), (b, d}, (c, a}, (d, c)}. Show that fis one-to-one from A to A.
Find ",

Q16. Is the binary operation * defined on Z (set of integer) by m*n=m-n+ mn<vm,ne 2
commutative?

Q17. 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.
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Q18. In the set N of natural numbers, define the binary operation * by m * n = g.c.d(m, n),
m, n € N. Is the operation * commutative and associative?

Q19. Let A= {0, 1, 2, 3} and define a relation R on A as follows:
R={(0, 0), (0, 1), (0, 3), (1,0), (1, 1), (2, 2), (3, 0), (3, 3)}

is R reflexive? Symmetric? Transitive.

Q20. Let R be the equivalence relation in set z of integers given by R={(a, b) : 2 devides a- b}
write the equivalence class [0].

Q21.1Is g ={(1, 1), (2, 3), (3, 5), (4, 7)} a function? If g is described by g(x) = ax + 3, then what
value should be assigned to o and §?

Q22. Let R be the set of real numbers and f: R — R be the function defined by f(x) = 4x + 5.
Show that fis invertible and find .

Q23. Give an example of a map:
(i) which is one-one but not onto. (ii) which is not one-one butonto.
(iii) which is neither one-one nor not onto.
Q24. Given, A={2, 3,4}, B={3,5, 6, 7}. Construct an example of each of the following:
(i) aninjective mapping from A to B.
(ii) a mapping from A to B which is not injective.
(iii) a mapping from B to A.

Q25. Let f= R — R be the function defined by f(x) = 1 X Vx € R. Then, find the range of 1.

2 - cos

Q26. 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.

i) f={(1,4),(1,5),(2,4),3,5)} (bb) "g={(1,4),(2,4), (3, 4)}
(iii) h={(1,4),(2,5), (3, 5)} (iv) k={(1,4),(2,5)}

Q27. Let n be a fixed positive integer. Define a relation Rin Z as follows Va, b € Z, aRb if and
only if a— b is divisible by n. Show that R is an equivalence relation.

Q28. Let R be ralation defined on the set of natural number N as follows, R={(x, y) : x € N,
y € N, 2x + y = 41}. Find the domain and range of the relation R. Also verify whether R is
reflexive, symmetric and transitive.

Q29.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.

Q30. Let * be the binary operation defined on Q. Find which of the following binary operations
are commutative

(i) a*b=a-b,Va,be Q (i) ab’=a’+b? vVa,beQ
(iii) a*b=a+ab, Va,be Q (iv) a*b=(a-b)*Vva,beQ
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Q31. If * be the binary operation defined on Rby a* b=1+ ab, Va, b € R. Then prove that
operation is commulative but not associative.

Q32. Let A=[-1, 1], then, discuss whether the following functions defined on A are one-one,
onto or bijective.

0) f(X)=§ (i) g()=|x| (ii)  h(x)=x]|x| (iv) k(x)=x?

Q33. Each of the following defines a relation of N
(i) xisgreaterthany, x,ye N (i) x+y=10, x,ye N
(iii) xy is square of aninteger x,y e N (iv) x+4y=10, x,ye N
Determine which of the above relations are reflexive, symmetric and transitive.

Q34. Letf, g: R — R be two functions defined as f(x) = | x| + xand g(x) = | x| —x Vx € R. Then
find fog and gof.
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fis a function since each element of A in the first place in the ordered pairs is related to only one
element of A in the second place while g is not a function because 1 is related to more than one
element of A, namely, 2 and 3.

The range of f= {2, 3} and the range of g = {5, 6}.

For any two elements x,, x, € R such that f(x,) = f(x,), we have

4x, —1=4x,-1
= 4x,=4x, e, X, =X,
Hence fis one-one.
The mapping f:C->R
Given that, f(z)=|z|, Vze C
f(=111=1
f=1=[-1]=1
f(1)=£f(=1)
But 1#-1.

So, f(z) is not one-one. Also, f(z) is not onto as there is ho pre-image for any negative element
or R under the mapping f(z).

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

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

(i) Set of ordered pairs = {(a, b) “a is 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.

Since Dr is the set of all real values for which function.is'decfined.
Given function is \/25 By

For real value of f(x).
25-x220."= B5-x)5+x)=0

= -5<x<5
D.=[-5, 3].
Given that, f(x)=2x+ 1 and g(x) = -2, VxeR

gof (x) = g{f(x)}
=(2x+1)?=2

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 1



=4xX°+4x+1-2
= 4x% + 4x — 1.

s8. Giventhat, f={(1,2),(3,5), (4, 1)} and g={(, 3), (5, 1), (1, 3)}
Now, fog(2) = f{g(2)} = f(3) = 5
fog(5)=f{g(d)}=f(1)=2

fog(1)=f{g(M}=1(3)=35
fog ={(2, 3). (5, 2), (1, 5)}

$9. Giventhat, f:A—> Bandg:B — Asatisfy gof=1,

gof=1,
= gof{f(x,)} = gof{f(x,)}
= g(x) =g (x,)
X=X,

Hence, fis one-one and g is onto.

s10. f(g(2) = f(5) =2
f(g(3)=1(6)=3

f(g (x) ={(2, 2), (3, 3)}
fog ={(2, 2), (3, 3}.

S11. Given that, fx)=2x-3, VxX=R
Now, let y=2x-3
2x=y+3
o = Vet 3
2
3
Fhg)= X
*) >
S$12. Given that, A={a, b, c, d}
and f={(a, b), (b, d).(c, d), (d, )}

Since, fis not bijective hence f~' does not exist.

$13. Afunctionf X — Y'is defined to be invertible, if there exist a function f: Y — X'such that gof=I,,
and fog =Iy. The function is called the inverse of fand is denoted by 1.

S14. Given that, f(x) = 4x — 3 = y (say), then
4x=y+ 3
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= X=
4
Hence f(y) = y+3 = f'(x)= X_+3
4 4
S15. - A={a, b, c, d}

f={(a, b), (b, d}, (c, a}, (d, )}

.+ fis ont-to-one, because image of each element of set A is assigned to a distinct image of
set A. Also fis onto f(A) = A. Moreover,

f={(b, a), (d, b}, (a, c}, (c, d)}.
$16. No. Sincefor1,2 e Z, 1*2=1-2+12=1while2*1=2-1+21=3,s0that1*2%2*1.

S17. Arelation Rin A is said to be reflexive if aRa for all a € A, and it is said to be transitive if aRb and
bRc = aRc Va, b, ¢c € A.

Given relation, R={(a, a), (b, ¢), (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, ¢)to R.

So, minimum number of ordered pair is to be added are (b, b), (c, ¢), (a, ¢).

S$18. The operation is clearly commutative since

m+*n=gcd(mn)y=gcdn m=n*m ¥Ym, neN.

It is also associative because for I, m, n € N, we have

I*(m=*n)=g.c.d(l, g.c.d(m,n))
=g.c.d(g.c.d(1, m), n)
= ([=m)*n.

S$19. Arelation R in A is said to be reflexive if aRA for all a € A, R.is symmetric if aRb = bRA,
Va, b € Aand itis said to be transitive if aRb and bRc = aRc ¥ a, b, ¢ € A.

Since Ris {(0, 0), (0, 1), (0:3):(1, 0), (1, 1), (2, 2), (3, O)(3; 3)}.

Obviously, R is reflexive'and symmetric, but not transitive since for (1, 0) e Rand (0, 3) € R,
whereas (1, 3) ¢ R

$20. ' equivalence relation devides the set into pairwise disjoint subsets called equivalence classes
whose collection is called a partition of set.

Union of all the equivalence classes gives the whole set, hence equivalence class for relation

Ris
[0]={0, £2, £4, 16, ....}.
S21. Given that, gx)=oax+
g)=a+p
o p=1 )
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9(2) =20+
200+ 3=3.

From Egs. (i) and (ii), we get

2(1-p)+p=3
2-2B+B=3
2-B=3
B=-1
B=-1,thena=2
a=2, pB=-1.

§22. Here the function f: R —> Ris defined as f(x) =4x + 5 = y (say). Then

y-5
4x=y-5 or x=——
Y 4

This leads to a function g : R —> R is defined as:

Therefore,

or

Similarly

or

)
aw 2

(gof) (x) = g (f(x) = g (4x + 5)
_4x+5-5 _
= —=X
4
gof=1,
(fog) (v) = f(g (v)

(3

fog =1,

Hence fis invertible.and f~' = g which is given by

$23. (i) Letif..N— N, be a mapping defined by f(x) = 2x

which is one-one.

For

=

f(x,) =f(x,)
2)(1 = 2x2
X, = X,

... (ii)

Further fis not onto, as for 1 € N, there does not exist any x in N such that f(x) = 2x + 1.
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(i) Letf:N— Ngivenf(1)=1f(2)=1and f(x) = x— 1 for every x> 2 is onto but not one-one.
fis not one-one as f(1) = f(2) = 1. But fis onto.

(i) The mapping f: R — R defined as f(x) = x?, is neither one-one nor onto.

$24. Given that, A={2,3,4, B={3,5 6,7}
(i) Let f: A— Bdenote a mapping
f={xy):y=x+3}
ie., f={(2, 5), (3, 6), (4, 7)}, which is an injective mapping.

(i) Letg:A — Bdenote amapping 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, 2), (5, 3), (6, 4), (6, 4)}, which is a
mapping from B to A.

S§25. Given that, 1
f(x)=2_COSX,VXeR
_1
Let Y= 2_cos x
= 2y—ycos x=1
= ycos x=2y—1
- cosx=2X=V=p 1 _ cogxea-1
y Y y
= —-1<cosx<1 = —152—151
Y
1
= -3< —— <1
y
= 1£ys1
3
.1
So, range of y is [5 1} :
§26. Given that X={1,2,4) and.Y={4, 5}

XxY={(1,4),1.9), (2,4),(2,5), (3, 4), (3,5)}

i) f={1,4).(1,9), (2, 4), S, 9}

fis not a function because f has not unique image.

iy g={(1,4), (2 4), 3 4)}
Since, g is a function as each element of the domain has unique image.

(i) h={(1,4), (2, 5), (3, 5)}

It is clear that h is a function.
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(iv)

k={(1, 4), (2, 5)}
kis not a function as 3 has not an image under the mapping.

§27. Given that, Va, b € Z, aRb if 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 ‘0’ is divisible by n.

Hence, R is reflexive.

Symmetric
aRb
= a— b is divisible by n.
= — b + ais divisible by n.
= — (b —a) is divisible by n.
= (b — a) is divisible by n.
= bRa
Hence, R is symmetric.
Transitive
= (a—b) is divisible by n and (b = .c).s divisible by n.
= (a—b) + (b—c)is divisible by.n.
= (a— c) is divisible by n.
= aRc

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

$28. Given that, R={(x,y) :xe N,ye N, 2x +y=41}

Domain=1{1, 2, 3, ..., 20}
Range={1,3,5,7, ..., 39}
R={(1, 39), (2, 37%),(3, 35), ..., (19, 3), (20, 1)}

Ris not reflexive as(2, 2) e R

2x2+2=%41

So, R is'not symmetric.

As

(1,399 e R but (39,1) ¢ R

So, Ris not transitive.

As
But

(11,19) e R but (19, 1) e R
(11,3) ¢ R

Hence, R is neither reflexive, nor symmetric and nor transitive.

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 6



§29. Given that, A={1,2, 3, 4}
(i) Let, R, ={(1,1),(1,2), 2, 3), (2 2),(1,3), (3, 3)}
R, is reflexive, since, (1, 1) (2, 2) (3, 3) liein R..

Now, (1,2)eR,, (2,3)eR, = (1,3)eR,
Hence, R, is also transitive but (1,2) e R, = (2,1) ¢ R,.
So, it is not symmetric.

(i) Let R,={(1,2),(2, 1)}
Now, (1,2 eR, (2, 1)eR,
So, it is symmetric.

(i) Let R,={(1,2),(2,1),(1,1),(2,2),(3,3),(1,3), (1, 3), (3, 1), (2, 3)}

Hence, R, is reflexive, symmetric and transitive.

$30. Given that * be the binary operation defined on Q.
(i) a*b=a-b, Va,beQand bra=b-a
So, a*b#b+*a
Hence, * is not commutative.

(ii) a*b=a"+b
bra=b’+a’

So, * is commutative. [Sinee, ‘+' is on rational is commutative]
(i) a*b=a+ab
b*a=hb+.ab
Clearly, a+ab=b+ab

So, *is not commutative.

(iv) a*b=(a-b)’ Va,beQ
b*a=(b-a)?

(a—b)* = (b-a)’
Hence, * is commutative.

S$31. Given that, a*b=1+ab, Va beR
a*b=ab+1=bra

So, *is a commulative binary operation.

Also, a*b+*c)=a*(1+bc)=1+a(1+bc) .. (D)
a*b+*c)=1+a+abc
(a*b)*c=(1+ab)*c
=1+(1+ab)*c=1+c+ abc.
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From Eq. (i) and (ii), we get

So * is not associative.
Hence, * is commulative but not associative.
$32. Given that, A=[-1,1]
X
) f(x)= —
(i) fx) >
Let f(x,)="f(x,)
X1 — X2 —
= ? = ? = X1 = X2
So, f(x)is one-one.
X
Now, let = —
ow, le y >
= x=2yegA VyeA
As for y=1ecA x=2¢A
So, f(x) is not onto.
Also, f(x) is not bijective as it is not onto.
iy g®)=[x|
Let g(x)=g(x)
= X, [=]|x,] = x,=xxX,
So, g(x)isnotone-one.
Now, let y=Ix| = X=tyeA,
So, g(x) is not onto.
Also, g (x) is not bijective.
(i) h(x)=x|x|
Let h(x,)) = h(x,)
= XX )= X%, = X =EX,

ax*b=xc)=(axb)*c.

So, h(x)is.not one-one.
Now, let y=x|x{

y=x>eA, VxeA

So, h(x) is not onto.

Also, h(x) is not bijective.

YyeA
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(iv) k(x)=x?
Let k(x,) = k(x,)

2 = y2 =
p— X1 X2 = X1 in

Thus, k(x)is not one-one.
Now, let y=x?

= x=,y eA VyeA

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

§33. (i) xisgreaterthany, x,yeN
x, x)e R

For xRx x > xis not true forany x e N.

Therefore, R is not reflexive.
Let x,y) e R = xRy

X>y

but y > xis nottrue forany x, ye N
Thus, R is not symmetric.
Let xRy and yRz

x>y and y>z = x>z
= xRz

So, Ris transitive.

(i) x+y=10,x,ye N
R={(x, y); x+'y=10, x, y € N}
R={(1,9)42,8),(3,7),(4,6), (5 5),(6:4),(7,3),(8,2),(9,1)}(1,1) ¢ R
So, Ris not reflexive.

xyvyeR = (y.x)eR

Therefore, R is.symmetric
1,99eR O, 1HYeR = (1,1)gR

Hence, R is not transitive.

(iii) Given xy, is square of anintegerx, y e N
= R ={(x, y) : xy is a square of an integer x, y € N}
x,x)eR, xeN

As x? is square of an integer forany x € N.
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Hence, R is reflexive.

If xyeR = (¥,XxeR
Therefore, R is symmetric
If x,y)eR, (v,2)eR

So, xy is square of an integer and yz is square of an integer.
Let xy=m? and yz=n’forsomem,ne Z
x=* and z="*
xz = *, which is square of an integer.

So, R is transitive.

(iv) x+4y=10, x,ye N
R={(x,y): x+4y=10,x, y € N}
R={2,2), (6, 1)}
(1,1),@3,3),,..¢R

Thus R is not reflexive.
6,1 eR but (1,6)¢R
Hence, R is not symmetric.
x,y) e R = x+4y=10 but (y;2)eR

y+4z=10 = (x,2)eR

So, R is transitive.

S$34. Here, f(x) = |x|+ x which can be redefined as
2x Af x>0
F0 = 1 A7
0 if x<0

Similarly, the function g definedby g(x) = | x| — x may be redefined as

0 if x=0

Q(X)={_2X if x<0

Therefore, gof gets defined as:

For x>0, (goh(x)=g(f(x))=g(2x)=0
and for x <'0,.(gof) (x) = g(f(x)) = g(0)=0.
Consequently, we have (gof) (x), Vx€ R.
Similarly, fog gets defined as:

For x>0, (fog) (x) = f(g(x) = f(0) = 0.
and for x < 0, (fog) (x) = f(g (X)) = f(—2x) = —4x.
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(fog) () = {_

0,x>0
4x, X

<0




