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1. Letz,,z, € [0,%],suchthatz, # z,
Then, sin z; # sinz, and cos z1 # cos x»
cos z1 # cos z2 for any two distinct values x in cos z1 # cos z2
since function cannot give same value.
This is also true for cosine function] Hence, f and g must be one-one.

[ a1 # ay = f(ar) # f(ay)]

But (f + g)*0) = sin0 + cos0 = 1
and (f +g¢)(5) =sing +cos L =1

. f+ gisnot one-one.
3 Marks

2. Since f is one-one, three elements of {1, 2, 3} must be taken to 3 different elements of the co-domain {1, 2, 3} under f. Hence, f has to be onto.

3. Letz,,z, € R.

Now f(z;) = f(z,) = @} = =3

=az}-23=0

= (21— @) (2} + 21z2+ 23 =0

=2 —22=0= 21 = 2.

.. f is one-one = f injective.

4 R={@bra<b’}

Itis observed that (4,1) € Ras+ > (4)° = 1

=~ Ris not reflexive.
Now,
(1,2)eR(@s1<23=8)
But,
2,)¢R@s2>13=1)
~ Ris not symmetric.

We have Rasand (3, %), (2,

But (3,2) ¢ Ras3 > (%)’

~ Ris not transitive.

£)eRas3 < (§) and & < (&)°

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

5. Since AC AV A € P(X)
=~ Ris reflexive.
For 4, B,C € P(X),

ARBandBRC = A c Band B c C=A Cc C=ARC.

~ Ris transitive.

However, R is not symmetric

[ ACB= BCA]
= ARB # BRA

Hence R is not an equivalence relation.

6. Given, R = Set of real numbers and R = {(a, b):a <b}
Symmetric Let @,b)e R=>a<b,thenb<a

= (ba)¢R.
eg. 4<5but5<«4
So, R is not symmetric.

Transitive Let (3, b), (b, ¢) € R, then

(@b eR=a<b..(0)
(b,c) eR=>b<c...(i0)

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

a<c>(@Cc€eR
So, R is transitive

2 Marks

7. The given function is f: X — Y and relation on X is R={(a, b): f(a) = f (b)}
Reflexive Since, for every x € X, we have

(x) = f(x)

= (xx) € R, v € X Therefore, R is reflexive.

Symmetric Let (x,y) €R
Then, f(x)=f(y)

= f(y)=f(x)

=>(y,x)eR
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Thus, (%,y) € R= (y,X)eR, vx,ye X
Therefore, R is symmetric.
Transitive Let X, y, z€ X such that
(x,y) eRand (y,z) eR
Given arelation 5in N x N, defined as
(a, b) S(c, d), if a+d=b+c.
Reflexive Let (a, b) be any arbitrary element of N x N
ie (a,b) € N x N,wherea,b € N
Now, as a+b=b+a
[~ addition is commutative ]
Therefore \quad(a, b) S(a, b)
So, S is reflexive.
Symmetric Let(a, b), (¢,d) € N x N, such that (a, b)
S(c, d). Then, a+d=b+c
=bt+c=a+d=>c+b=d+a
= (c,d)S(a,b)
So, S is symmetric.
Transitive Let (a, b), (c,d), (e, f) € N x N such that (a, b) S(c, d) and (c, d) S(e, £).
Then, a+d=b+c and c+f=d+e
On adding the above equations, we get
a+d+c+f=b+c+d+e
=a+f=b+e= (a,b)S(e, f)
So, S is transitive.
Thus, S is reflexive, symmetric and transitive. Hence, S is an equivalence
8. Lety € R (codomain) be any real number and let
fx) =v.
Sy=3—4dr=>4x=3-y
= z = £ ¢ R, for each y[write x in terms of y]
So, for any real number y € R (codomain), there exists
3]—y (domain), such that
F(3)=8-4(%)=3-3+y=y
Hence, f is onto.
9. Ris reflexive, since (1, 1), (2, 2) and (3, 3) lie in R. Also; R is not symmetric, as (1,,2) € Rbut (2, 1) £ R. Similarly, R is not transitive, as (1, 2) e Rand (2,3) e R
but (1, 3) ¢ R.
10. We have gof (2) = g (f (2)) = g(3) = 7, gof (3) = g(f (3)) = g(4) = 7, gof (&) = g(f (4)) = g(5) = 11 and gof (5) = g(5) = 11.
11. RelationR = {(a, a®) : a is a prime number less than 5}
R={2,8),(3,27)}
~ range = {8, 27}.
12. Here, A = {1, 2, 3, 4}, then
[(1,3)] = {x,y) eAxA: (x,y) R(1,3)}
= {(%,y) e Ax A: x+3=y+1}
={(x,y) e Ax A: y=x+2)
={(x,y) e Ax Aryx=2}
={(1,3), (2, 4%



