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@ VIDYARTHI CBSE Class 12 Mathematics Assignment

Chapter 1 — Relation & Functions

1. Let N be the set of natural numbers and a relation R be is defined over N as:
R={(X,y):XYyeN,x+2y=10}. Check it for reflexivity, symmetricity and transitivity.

2. Prove that the relation R on the set Z of all integers definedby R = {(a,b) : a,b € Zand (a —b) is divisible
5. Prove that R is an equivalence Relation.

3. Let N be the set of all natural numbers and R be the relation on N X N defined by (a,b) R(c,d)if
ad = bc for all (a,b),(c,d) e NXN. Prove that R is an equivalence relation.

4. LetR be arelation defined on Z suchthatR={(a,b): a,beZ, and |a — b|< 5}
Let a relation Ry on the set R of real numbers be defined as (a,b)e Ry & 1+ ab >0 for all a,b € R .show that
R1 is reflexive and symmetric but not transitive.

6. Arelation Ris defined by R = {(a, b) :a,b e N and b is divisible by a}. Check it for reflexivity, symmetricity
and transitivity.

7. Let N be the set of all natural numbers and R be the relation on N X N defined by (a, b) R(c,d) if
ad(b + ¢) = bc(a + d).Check whether Ris an equivalence relation.

8. Prove that a relation R on a set A is symmetric iff R = R

9. IfRis an equivalence relation on a set A, then R is also an equivalence relation on A

ANSWERS

1. Ris nor reflexive, symmetric and transitive

2. Ris an equivalence relation.

3. Risan equivalence relation.

4. Ris reflexive, symmetric but not transitive.

5. Ru:isreflexive , symmetric but not transitive

6. Ris reflexive, transitive but not symmetric.

7. Risan equivalence relation.

9. Risan equivalence relation on A
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1. LetA={xeR:-1< x<1}show thatf: A-> Bgiven by f(x) = x|x| is a one — one and onto function.
2. Show that the function f: R >R, given by f(x) =ax + b, where a, b € R, a # 0 is a bijection.
3. Show that the function f : R> R, given by f(x) = sinx is neither one —one nor onto
4. Letf:N-{1}-> N be defined by f(n) = the highest prime factor of n. Show that f is neither one-one nor onto. Find
the range of f
+1,i [ . ;
5. Letf - W X W, be definedas f(x) = {x i x » ?ven where x is the set of whole numbers. Show that f is
x—1, if xisodd
a bijection
6. Show that the identity function Iy : N->N defined by Iy (x) =xforall xe Nis an onto function but
In + In: N-> N defined as
(Iv +In) (X) = In (x) In + In(X) is not onto
7. Prove that the function f : N->N defined by f(x) = x> + x + 1 is one —one but not onto.
8. Show that the function f : R—{ b} >R —{1} given by f(x) = g is a bijection, where a #b
ANSWERS
1. Range of fisthe set of all prime numbers.
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let f:R—>R;f(x)=sinxand: R - R; g(x) = x?,find fog and gof . Also show that fog # gof
Iff: R > R is given by f(x) = (3 — x3)'/3 then show that fof = Iz, where Iz is the identity function on R.

3. LetR be the set of all real numbers. If f: R = R is given by f(x) =3x+ 2, V X € Rand g: R—>R is given by
g(x)= x2x+1 V x € R then find i) gof ii) fog iii) fof iv) gog

4. Letf(x)=x? and g(x) =vx, both f and g are defined from R to R then show that gof(-4) = 4.

5. Iff:R - Randg:R — R be function defined by f(x) = [x] and g(x) = |x| then evaluate the following
) (F+2e)(2) i) (F-g)(5) il gof (%) - fog(2)

1 ,ifx>0
6. Letf:R — R be signum function defined as f(x)={ 0,if x =0 and
—-1,ifx<0

g: R — R, be the greatest integer function defined as g(x) = [x], then find whethe gof and fog coincide in
(0,1)

7. Iff(x)=e* and g(x) = log.x ( x> 0), find fog and gof. Are they equal?

8. Iff(x)= % and g(x) = 0 are two real functions, show that fog is not defined.

9. Iff(x) =2, x#-1then show that fof (x) =- =, x #0,-1

10. IfA={1,2,3,4,5},B=1{2,4,6,8,10 } and f : A>B is defined by f(x)= 2x, find f and f* as a set of ordered pairs

11. Letf: R - R be defined by f(x) = 5x - 9. Show that f is invertible and hence find f*

12. Show that f : R-{0}- R — {0} given by f(x) = % is invertible and it is inverse of itself.

13. Letafunctionf: R - R bedefined by f(x) = 1+ ax,a # 0, for all x € R. show that f is invertible and find its
inverse function. Also find the value(s) of a for which inverse of fis itself

14. Letf: N U {0} N U {0} be defined by f(x) = {x : l_llf ;‘flfc l.‘;djven . Show that f is invertible and f =

15. Let f: N>R be a function defined by f(x) = 4x? + 12x + 15. Show that f : N-> Range (f) is invertible. Find the inverse
of f

ANSWERS

1. gof=sin’ , fog = sinx?

. 3x+2 oy 3x+2x%2 42 . x(x? +1)
3 I)9x2+12x+5 i) x2 41 lii) 9x+ 8 iv) x%+3x2 +1
5.0 2 i) % i) 0
7

fog = x, gof = x but domain of fog and gof are not equal so gof # fog

10. f={(1,2),(2,4),(3,6),(4,8),(5,10), f* ={(1,2),(4,2),(6,3),(8,4),(10,5)}

11, f1=22
) 5

xX—a

13. fi=

_ —3+x=6
B 2

,a=-1

15. f1
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1. letS={ a+V2 b:a, beZ}Then Prove that an operation on S defined by (a; +v/2 b,)
(a2 +V2 by) = (a1 +a;) + V2 (b1 +by) forall ay, ba, a2, by € Zis a binary operation on S
2. Show that the operation Y and * on R defined as
aVb=maximumofaandb
a b =minimum of aand b are binary operation on R
3. On the set Q of all rational numbers an operation is defined by a * b = 1+ ab. Show that * is a binary operation
on Q.

X X
4. Let M be the set of all singular matrices of the form[x x] , Where x is a non — zero real number. On M, Let *

be an operation defined by A* B=AB forall A, Be M. prove that * is a binary operation

5. Let * be a binary operation on R the set of all real numbers, defined by a* b =va? + b2 forall a, b € R. Show
that * is commutative

6. If the operation * is defined on the set Q of all rational numbers by the rule a * b = a3—b foralla,beQ

7. Discuss the commutativity and associativity of binary operation * defined on Q by the rule
a*b=a—-b+abforallab € A.

8. Let A be a non-empty set and S be the set of all functions from A to itself. Show that the composition of
functions ‘O’ is a non- commutative binary operations on S. Also, prove that ‘O’ is an associative binary
operation on S.

9. Let A=NXNand* be a binary operation on A defined by (a, b) *(c,d) =(ac, bd) foralla, b,c,deN
Show that ‘*’ is commutative and associative binary operation on A

10.Let S be a non-empty set and P(S) be the power set of set S. Find the identity element for the union ( U) as a

binary operation on P(S).Also find the identity element for intersection (1 ) as a binary operation on P(S)
11. Let * be a binary operation on set Q —{1} defined by a* b=a+ b-ab; a, b e Q—{1}. find the identity element
With respect to * on Q . prove that every element Q-{1} is invertible.
12.0n the set R-{-1} a binary operation * is defined by a * b = a + b+ ab for all a, b € R —{-1}. Prove that * is
commutative as well as associative on R- {-1} . Find the identity element (if exist).

13.0nthe setS=M(x) = {[i ﬂ D XE R}of 2 X 2 matrices, find the identity element for the multiplication of

matrices as a binary operation.
14.Let A= N X N and * be a binary operation on A defined by (a, b) * ( ¢,d) = (a+c, b + d). Show that * is
commutative and associative. Find the identity element for * on A, if any.
15.1f A=N XN and “* on A is defined by (a, b) * ( ¢, d) =( ad + bc, bd) for all (a, b) ,(c,d)e A , then show that
i. “*isabinary operation on A
ii. “*is commutative on A
iii. “*"is associative on A.
iv. A has no identity element with respect to the given operation.
16.1f A=Q X Qand ‘* on Ais defined by (a, b)*(c,d)= (ac, b+ ad) for all (a,b),(c,d) € A, then
i. Show that “*’ is a binary operation on A.
ii. Show that the operation ‘*’ is non- commutative on A
iii. Show that operation ‘*’ is associative on A
iv. Find the identity element in A
v. Find the invertible elements of A
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ANSWERS

10.
12.

13.

14.
16.

S is a binary operation

* is neither commutative nor associative

@ is the identity element in P(S) for the operation ‘U’ and

S is the identity element for intersection (M) on P(S)

0 is the identity element

[1/2 1/2
1/2 1/2

There does not exist any identity element for * on A

Iv) (1,0) is the identity element inA v) (1/a —b/a)

is the identity element
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