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RELATIONS AND FUNCTIONS

Solved Examples

1.If (2x + 3,y-1) =(3,5) , then find x and y.

° Watch Video Solution

2.If A = {1,4} and B = {2, 3, 4}, then evaluate A x B.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_OyYvXCWZwPv8
https://dl.doubtnut.com/l/_dylh87NhbOrV

3.1f A={1,2} and B={2,3}, then show that:

AxB#BxA

o Watch Video Solution

4.f A x B = {(a, z), (a,y), (b,z), (b,y)}, then find Aand B

o Watch Video Solution

5.A and B are two sets and n(A x B) =6 . If there elements of A x B are

(1,2) ,(2,3),(3,3), then find A x B and B x A.

o Watch Video Solution

6.1f A = {a, b}, B = {2,3} and C = {3, 4}, then evaluate:

(VA x (BNC) (i4)Ax (BUC)

o Watch Video Solution



https://dl.doubtnut.com/l/_jTV7TveMXnfi
https://dl.doubtnut.com/l/_QXrhLxKuhn5c
https://dl.doubtnut.com/l/_mpkfVFlCdHO6
https://dl.doubtnut.com/l/_XiSiOxgyDGB7

7.f A C B and C be any set , then prove that:

AxCCBxC

o Watch Video Solution

8.f A C B and C C D, then prove that:

AxCCBxD

o Watch Video Solution

9. For any sets A B, C,D prove

(Ax B)N(C x D) =(ANC) x (BN D)

that:

o Watch Video Solution



https://dl.doubtnut.com/l/_XiSiOxgyDGB7
https://dl.doubtnut.com/l/_Jj3fcm2Xpm7z
https://dl.doubtnut.com/l/_T7Dov1qiPz7k
https://dl.doubtnut.com/l/_fDoSutzJOGjC

10. If n elements are common in sets A and B, then prove that n?

elements will be common intheset A x B and B x A.

° Watch Video Solution

1. Following relations from the set of natural number N to N are given:
(a)Ry ={(1,1), (4,2),(9,3), (16,4)}

Represent them in set builder form.

° Watch Video Solution



https://dl.doubtnut.com/l/_1dKVZ9Vwzfel
https://dl.doubtnut.com/l/_f93Is7kylFOX

12. Arelation R is represent from set P to Q in the following diagram:

Q.

Write it in Roaster and Set builder form. Write the domain and range of

the relation.

o Watch Video Solution

13.1f A = {1,2,3} and B = {4, 5, 6}, then which of the following is a
relation from set A to B? Give reason:

() R1 ={(1,5),(2,4), (3,5)}

(i) Rz = {(4,1),(2,6), (5,1),(2,4)}

(i) Rs = {(1,4),(2,5), (3,4),(2,6), (3,6)}

(ivy A x B

| o WAL _L yvr . ~_ ..o ]


https://dl.doubtnut.com/l/_a1EVwWcZWKhC
https://dl.doubtnut.com/l/_C9GJlMT8W2Zp
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14. Let R be a relation from set Q to Q defined as:
R ={(a,b):a,bc Q and a — b € Z}

Prove that

(i) Foreacha € Q, (a,a) € R

(it)(a,b) € R = (b,c) € Rwherea,b € Q

(i) (a, b) € R, (b,c) € R = (a,c) € R,wherea,b,c € Q

° Watch Video Solution

15. Check whether the following relations are functions or not:
Ry = {(2’ 1)’ (5’ 1)’ (8a 1)7 (11, 1)7 (147 1)) (17’ 1)}
Ry = {(2’ 1)’ (4’ 2)’ (6a 3)7 (8a 4)7 (107 5)’ (12, 6), (14, 7)}

R3 - {(1a 3)) (1’ 5)’ (2’ 5)}

° Watch Video Solution



https://dl.doubtnut.com/l/_C9GJlMT8W2Zp
https://dl.doubtnut.com/l/_C4LkMfBEShmq
https://dl.doubtnut.com/l/_lEv4ysJIkrXq

16. If A={1,2,3} and B={2,3,4} , find which of the following are the functions
from A to B?

0 f=1{(1,2),(23), (3,4}

(i) g = {(1,2),(1,3),(2,3), (3,4)}

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

° Watch Video Solution

17. Let R be a relation on the set of natural numbers N, defined as:
R={(z,y):y =2z,z,y € N}
Is R a function from N x N? If yes find the domain, co-domain and range

of R.

° Watch Video Solution

18.1f f ={(1,1),(2,3),(3,5),(4,7)},is a linear function from Z to Z,

then find f(x).

| o WMl L \ 2 dan C Al iklmn


https://dl.doubtnut.com/l/_ZcrWpfgOACp1
https://dl.doubtnut.com/l/_sXvtkqnDuw9M
https://dl.doubtnut.com/l/_jYSvqrJr0o2e
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19. Let A be the set of two positive integers. Let f: AZ  (set of positive
integers) be defined by f(n) = p, where p is the highest prime factor of

n .If range of f = {3} Find set A.Is A uniquely determined?

o Watch Video Solution

20.If f(z) = % + 5z — 3, then evaluate f(4)

o Watch Video Solution

21.1f f(z) = 2(1 + sinz), then evaluate f(f)

o Watch Video Solution



https://dl.doubtnut.com/l/_jYSvqrJr0o2e
https://dl.doubtnut.com/l/_XA1Jdwd2AvjB
https://dl.doubtnut.com/l/_gNJYdcAemmOX
https://dl.doubtnut.com/l/_QnQhrGAotvgg

22.If f: R — R is defined as:

2z + 5,z > 9
flx)={2>-1,-9<z <9
r—4r< —9

then evaluate (i) f(2), (i7) f(10), (¢i7) f( — 12) and (iv) f[£(3)].

o Watch Video Solution

1
_ .3
23.If f(z) = 2° — s , then find the value of f(z) + f( — z) .

o Watch Video Solution

-1
24. Let (x) is a real function, defines as f(z) = z 1 then prove that
3f(z) +1
f(2z) = ———.
f(z) +3

° Watch Video Solution

T+ 2

25.If y =f(x) = o 1,ar: = 1,then show that x = f(y) .

(e~ |


https://dl.doubtnut.com/l/_CwFek1HGOeQl
https://dl.doubtnut.com/l/_qkDtpXsNltJk
https://dl.doubtnut.com/l/_xLsME3CNJuK7
https://dl.doubtnut.com/l/_K1WH0CYMeznO

[ @ Watch Video Solution

1

26.1fforz # 0,af(z) + bf(%) == 5,a # b, then f(x).

° Watch Video Solution

27.If f (x) = cot x, then prove that :

f(—z) = —f(z)

° Watch Video Solution

1—=x

28.1f f(x) = log, <1+—$>, prove that f(a) + f(b) = f( 1a—:-abb)

o Watch Video Solution

29.1f f (x) = z 1 then prove that f{f(z)} = — —

o Watch Video Solution



https://dl.doubtnut.com/l/_K1WH0CYMeznO
https://dl.doubtnut.com/l/_TffTHyWYrdiM
https://dl.doubtnut.com/l/_mnQY9Qutvs3a
https://dl.doubtnut.com/l/_W7KSRa7dR5ou
https://dl.doubtnut.com/l/_ktekO10nMIAQ

30. If f(x) = z2 and g(z) =2z + 1 are two real valued function, then

evaluate :

(f+9)(2), (f — 9)(=), (f9)(z), —()

Q |~

° Watch Video Solution

-3
31. Find the domain and range of f(z) = z .
—x
° Watch Video Solution
. : 1
32.Find the domain and range of f(z) =
Ve —2

° Watch Video Solution

33.Find the domain and range of

e |


https://dl.doubtnut.com/l/_ktekO10nMIAQ
https://dl.doubtnut.com/l/_kBIDfRrE2Po7
https://dl.doubtnut.com/l/_oNdAKQNpNCmk
https://dl.doubtnut.com/l/_6Jhe85lo1rRJ
https://dl.doubtnut.com/l/_vISHdd0JqtGJ

| ¥ Vvatch Video Solution

z2—9

34. Find the domain and range of the function f(z) = 3
w —

° Watch Video Solution

1
35. Find the domain and range of f(z) = 3 sm3z’
— sin 3z

° Watch Video Solution

2

5 1
1. If (g +1,y— §> = (5, g),then find the values of x and y.

° Watch Video Solution



https://dl.doubtnut.com/l/_vISHdd0JqtGJ
https://dl.doubtnut.com/l/_rJPOf2CV5HQN
https://dl.doubtnut.com/l/_2bM5m0GkJ9Mu
https://dl.doubtnut.com/l/_FAz7ujGPLaN6

2. Find the values of x and y from each of the following
) (z+yz—2) =(7,1)

(i) (22, = + 3y) = (4, 5)

o Watch Video Solution

3.IfA={2, — 3} and B = {1, 3, 5}, then find A x Band B x A.

o Watch Video Solution

4.1f A={1,2},then find A x A x A.

o Watch Video Solution

5.If A = {z, y, z} and B=(2,3}, then find A x B.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZAXREAw6vvM2
https://dl.doubtnut.com/l/_kfueDNtEK0dC
https://dl.doubtnut.com/l/_C8ystJvWVQDb
https://dl.doubtnut.com/l/_1MpsrZVdjzv1
https://dl.doubtnut.com/l/_cJPyxz6VxQwZ

6. Let A ={1,2,3}and B = {z:x € N,z is prime less than 5}. Find

A x B

° Watch Video Solution

7. If AxB=1{(a3),(a5),(b3),(55),(c3),(c,5)}, then find

B x A.

° Watch Video Solution

8. State whether each of the following statements are true or false. If the
statement is false, rewrite the given statement correctly. (i) If
P = {m, n} and Q@ = {n, m}, then PxQ =

(i) IfFA

° Watch Video Solution



https://dl.doubtnut.com/l/_cJPyxz6VxQwZ
https://dl.doubtnut.com/l/_TnOqIS7l7War
https://dl.doubtnut.com/l/_MaIRAOoKpD4I

9. The Cartesian product A x A has 9 elements among which are found
(1, 0) and (0, 1).Find the set Aand the remaining elements of

AxA.

° Watch Video Solution

10. If A x B ={(a,2), (b,4), (a,6), (b 2), (b,6), (a,4)}, then find A

and B.

° Watch Video Solution

MIfA={1,2,3}, B=1{3,4} and C = {4, 5,6}, then find each of the
following :
(i) Ax (BNC) (it)(AxB)n(AxQC)

(ii))A x (BUC)  (iv)(A x B) U (A x O)

° Watch Video Solution



https://dl.doubtnut.com/l/_F4FATOYmMGQG
https://dl.doubtnut.com/l/_jqKgHAOo3U5F
https://dl.doubtnut.com/l/_bXXOVUm4dCM2
https://dl.doubtnut.com/l/_H7BBTZPabAgG

12. If A={1,2,3,4,5}, B=(1,2,3,6,7} and C{8}, then find (A-B) x C.

o Watch Video Solution

13. If A={1,2} and B={x\y}, then find AXB. Also find the number of its

subsets.

o Watch Video Solution

“i1fA={—-11}find A x A x A.

o Watch Video Solution

15.1f A={1,2,3} and B={1,2}, then represent A x B graphically.

o Watch Video Solution



https://dl.doubtnut.com/l/_H7BBTZPabAgG
https://dl.doubtnut.com/l/_wTj1NQ7kE3Mj
https://dl.doubtnut.com/l/_Y6PWi9nV1L9Z
https://dl.doubtnut.com/l/_NOJ6GTd9NMtW

16. If A ={x,y,z} and B={5,6}, then represent each of the following by arrow
diagram:
(i)Ax B (ii)Bx A

(i1i)A x A (iv)B x B

° Watch Video Solution

17. The set A and B has 3 common elements . If n(A) =5 and n(B)=4, then

find n(A x B) and n{(4 x B) N (B x A)}

° Watch Video Solution

18.1f A C B, showthat A x A C (A x B) N (B x A).

° Watch Video Solution



https://dl.doubtnut.com/l/_a1C7moaxGcFA
https://dl.doubtnut.com/l/_SSV6BeaLv6id
https://dl.doubtnut.com/l/_9aBbaSyC4G6r

19. Let A be a non-empty set such that A x B = A x C . Show that

B=C.

° Watch Video Solution

20. If A and B are any two non-empty sets, then prove that:

AxB=BxA" = A=B.

° Watch Video Solution

1. If A={a,b,c,d} and B={wyxy,z} , then which of the following is a relation
from set A to B? Given reason:

(1) By = {(a, w), (a, 2), (a,9), (a, 2) }

(i) Ry = {(w, b), (2, ¢), (v, d)}

(i Rs = {(a, ), (b, ), (w, y), (d,y)}

(iv) Ry = {(b7 Z), (b7 y)’ (C’ z)? (C’ w)}


https://dl.doubtnut.com/l/_xDFRyFUuJx36
https://dl.doubtnut.com/l/_WH7ysAIH5L9B
https://dl.doubtnut.com/l/_otuSY7dddeYp

° Watch Video Solution

2. Set A has 5 eleements and set B has 3 elements. Find the number of

relations from set A to B.

° Watch Video Solution

3. If A={a,y} and B={2,5}, then find the number of relations from set A to B.

° Watch Video Solution

4.If A={1,2,3,4} and B={5,7,8,11,15}, are two sets and a relation R from Ato B
is defined as follows:

Ry & y=2z +3,wherex c A,yc B

(i) Express R in Roaster form.

(ii) Find the domain and range of R.

(iii) Find R~ 1.

(iv) Represent R by arrow diagram.


https://dl.doubtnut.com/l/_otuSY7dddeYp
https://dl.doubtnut.com/l/_pBmFOff7mGuC
https://dl.doubtnut.com/l/_OgaUw0rwND78
https://dl.doubtnut.com/l/_2eBgHnyTjZGU

° Watch Video Solution

5. If A={2,4,6,8} and B={1,3,5}, then find the domain and range of the
relation:

R{(z,y):x € A,y € B and z > y}

° Watch Video Solution

6. If 'A={1,2,3,4,5,6}, then define a relation R={(x,y):y=x-1}, from A to A.

° Watch Video Solution



https://dl.doubtnut.com/l/_2eBgHnyTjZGU
https://dl.doubtnut.com/l/_lIVthaLANUYf
https://dl.doubtnut.com/l/_DIto83Gjpj8o

7. Arelation R is shown from sets P to Q in the following diagram:

write this relation in Roaster form and in Set builder form. Also find the

domain, co-domain and range of the relation.

o Watch Video Solution

8. Write the relation R = {(m, :133) :zis a prime number less than 10} in

roster form.

o Watch Video Solution



https://dl.doubtnut.com/l/_X6DmNyzTuapx
https://dl.doubtnut.com/l/_kblJqwjT24V7

9. A is a set of first 10 natural numbers and R is a relation from A to A
defined as:

(z,y) € R 2+ 2y=10whenz,y € A

(i)Express R in the form of a set of ordered pairs.

(i) Find the domain and range of R.

(iii) Find R~ 1.

o Watch Video Solution

10. For the relation R; defined on R by the rule (a,b) € Ry; + ab > 0.
Prove that: (a,b) € Riand(b, c) € Ri(a,c) € Ry is not true for all

a,b,c e R.

o Watch Video Solution

11. Let R be a relation from N to N defined by R = {(a, b):ab € Nand

a=1"0%. Are the following  true?(i) (a,a) € R, Ya € N(ii)


https://dl.doubtnut.com/l/_bQ4OXWCU53Pq
https://dl.doubtnut.com/l/_wh6evZY0cCrk
https://dl.doubtnut.com/l/_pP7EM2JLtF8s

(a,b) € R, implies(b, a) € R(iii) (a,b) € R, (b, c) €R implies (a,c) €

R.

° Watch Video Solution

12. If set A={1, 2, 3, 4} and a relation R is defined from A to A as follows:
R={(z,y9):z >1,y=3}

Find the domain and range of R.

° Watch Video Solution

13. Arelation R is defined from the set of integer Z to Z as follows:
(z,y) € Z = z* + 94> =25
(i) Express R and R ! as the set of ordered pairs.

(ii) Write the domain of Rand R 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_pP7EM2JLtF8s
https://dl.doubtnut.com/l/_AGEVDk5WqXAq
https://dl.doubtnut.com/l/_LtzSfgRRGSIv

14. Let A ={1,2,3,4,6}. Let R be the relation on A defined by
{(ai)) ta,b € A, bis exactly divisible by a}.(i) Write R in roster form(ii)

Find the domain of R(iii) Find the range of R.

° Watch Video Solution

1. Let f be the subset of Z x Zdefined by f = {(ab,a + b):a,b € Z}.Isf

a function from Z to Z? Justify your answer.

° Watch Video Solution

2. Examine each of the following relations given below and state in each
case, giving reasons whether it is a function or not?(i)
R =1{(2,1),(3,1),(4,2)}, (i) R ={(2,2),(2,4),(3,3), (4, 4) }ii)) R=

{0, 2

l ﬂ Watch Video Solution ]


https://dl.doubtnut.com/l/_1r4ly1D0nD5n
https://dl.doubtnut.com/l/_iFl5gJrpBfBW
https://dl.doubtnut.com/l/_MhxtQkECtNcy

3.Let X ={1,2,3,4,5}and Y ={1, 3, 5, 7, 9}. Which of the following is/are not

relations from X to Y?

° Watch Video Solution

4, Let R be a relation defined on the set of natural numbers as:
R ={(z,y):y = 3z,y € N}

Is R a function from N to N? If yes find its domain, co-domain and range.

° Watch Video Solution

5. Express each relation in the form of ordered pair and check whether is
it a function or not?

N f={(z,y):y=3z,2 € {1,2,3},y € {3,6,9, 12}}

(it)g = {(z,y):y >z + 1,z € {1,2},y € {2,4, 6}}

(i h ={(z,y):x +y=3,z,y € {0,1, 2, 3}}



https://dl.doubtnut.com/l/_MhxtQkECtNcy
https://dl.doubtnut.com/l/_R4q577SMMHhf
https://dl.doubtnut.com/l/_tOseAo9vh8j5
https://dl.doubtnut.com/l/_oY1RgGT7b0kN

Watch Video Solution

6. A function f: R — R is defined as:

1
ﬂm:{_lz;g

Evaluate each of the following:
(i) £(2), f(w)  (ii) Range of f
(@) f (=1 (iw)f (1)

° Watch Video Solution

7.Find which of the following are the function on set A = {a, b, ¢} ? Give
reason.

() Ry = {(a,b), (b, a), (a, c)}

(i) By = {(b,0), (¢, ¢), (a,0)}

° Watch Video Solution



https://dl.doubtnut.com/l/_oY1RgGT7b0kN
https://dl.doubtnut.com/l/_spMg0shd5oOG
https://dl.doubtnut.com/l/_UWNwKbGAI077

8.A function f: R — R is defined asf(x) = z® + 1. Evaluate each of the
following:

@O f (-2 (@)f a7

(433) f ~1(26,50)  (iv)f'(0)

° Watch Video Solution

9. If A={1,2,3,4},B={1,5,9,11,15,16} and
f={(1,5),(2,9),(3,1),(4,5),(2,11)} are the following statements
true ?

(i) fis a relation from Ato B .

(ii) f is a function from Ato B

Justify your answer.

° Watch Video Solution

10. Let A = {9, 10, 11, 12, 13}and let f: A — Nbe defined by f(n) = the

highest prime factor of n. Find the range of f.


https://dl.doubtnut.com/l/_GqwvZGIGhNBR
https://dl.doubtnut.com/l/_FxUbYwKQxf47
https://dl.doubtnut.com/l/_GvcvYulG8cJf

° Watch Video Solution

1. If A={1,2} and B={3,6} and two functions f: A — B and g: A — B are
defined respectively as :
f(z) = 2> + 2 and g(z) = 3z

Find whether f = g

° Watch Video Solution

12. Express the following functions in the form of order pairs and find
their range:
(i) f:A = R, f(z) =z® + 5,where A = { -2, — 1,0, 1}

g:A — N,g(z) = 3z,where A: {z:2z € N,z < 4}

° Watch Video Solution

13.1f a function f: R — Ris defined as f(z) = z? + 1, then find each of

the following :


https://dl.doubtnut.com/l/_GvcvYulG8cJf
https://dl.doubtnut.com/l/_LdveeiAQJmvJ
https://dl.doubtnut.com/l/_vPFJTdhI5XcA
https://dl.doubtnut.com/l/_8L9t3n31sCz6

(i){z, f(z) = 26}
(ii) Pre-image of 17 under f

(iii) Pre-image of 2 under f

° Watch Video Solution

14. Let a function f: RT — Ris defined as f(z) = log,z, then find each
of the following:

(i) Range of f

(i) f(x)=-2

(iii) Is f(zy) = f(z) + f(y) true ?

° Watch Video Solution

15. A function F'(c) is defined as :
9

Evaluate each of the following:
(i) F(0)

(i) F(28)


https://dl.doubtnut.com/l/_8L9t3n31sCz6
https://dl.doubtnut.com/l/_ke3ljODu8DKJ
https://dl.doubtnut.com/l/_NftnPCJEGJoi

(iii) f(-10)

(iv) Value of c when F(c)=212

° Watch Video Solution

16. If f(x)=2x-5 , then evaluate the following:
(i) £(0)

(i) £(7)

(iii) f( — 3)

° Watch Video Solution

F(1-2) — f(1)
1-2-1

17.1f f(z) = 27, then evaluate:

° Watch Video Solution

flz+1) - flz 1)

18.1f =z’ ,th luate :
f(z) = z*, then evaluate py

o Watch Video Solution



https://dl.doubtnut.com/l/_NftnPCJEGJoi
https://dl.doubtnut.com/l/_WgTh8PEiYhhE
https://dl.doubtnut.com/l/_xglu3K0EX0Iu
https://dl.doubtnut.com/l/_Fxp6zkV8LQNS

19.1f f(z) = - i 7 , then evaluate :

f(b/a)

° Watch Video Solution

20.1f f(z) = er

f(b) ~f(@) _ b-a
I+ f(b)  f(a) 1+ab

T , then prove that:

o Watch Video Solution

2110 f(z) = then prove that: f[f{f(z)}| = =

1—2a’

o Watch Video Solution

22.If (z) = tanx,the provethat : f(z) + f(—z) =0

o Watch Video Solution



https://dl.doubtnut.com/l/_Fxp6zkV8LQNS
https://dl.doubtnut.com/l/_XnxAQinp4J3U
https://dl.doubtnut.com/l/_lLbIhjINbfKV
https://dl.doubtnut.com/l/_9wzsgyGFA9CV
https://dl.doubtnut.com/l/_CVOWB8jwU7f7

1
23.0f f(z) = = + ;,then prove that :

@) =16 +3-4(3)

° Watch Video Solution

—b
A4.Ify = f(z) = Z;c — a,the prove that : x = f(y)

° Watch Video Solution

25.1f f(x) = sinz + cos® x, then prove that:

f(z) = f(m — z)

o Watch Video Solution

1— 22
26.If f(z) = T , then prove that:

f(tanf) = cos 20

° Watch Video Solution



https://dl.doubtnut.com/l/_nQ7o3amxi04P
https://dl.doubtnut.com/l/_wWQfct4uJ3WY
https://dl.doubtnut.com/l/_UgsBOzituRcP
https://dl.doubtnut.com/l/_Wid61Fxz3Wkq

27.1f f(z) = 2% + = + 1,then find the value of 'x' for which f(x-1) =f(x)

° Watch Video Solution

28.1f f(z) = log, x, then prove that : f(zyz) = f(z) + f(y) + f(2)

° Watch Video Solution

29.If f(x) = log, « and g(x) = €”,then prove that :

f9(z)} = g{f(=)}

° Watch Video Solution

” , then evalaute : f(cos 20)

30.If f(z) = s

° Watch Video Solution



https://dl.doubtnut.com/l/_Wid61Fxz3Wkq
https://dl.doubtnut.com/l/_qQviTukAHLCr
https://dl.doubtnut.com/l/_wf3JpPKIj8GM
https://dl.doubtnut.com/l/_R52aBtAelMIi
https://dl.doubtnut.com/l/_pi9bPNi8dMUg
https://dl.doubtnut.com/l/_OmuUpsQUv3fr

1+
31.If f(z) = log T z , then prove that:

f( 2 )zzf(x)

1+ 22

° Watch Video Solution

32.If f: R — R is defined as:

20+ 1 if > 2
flx) =< 22 -1 if —2<z<?2
2z if < —2

then evaluate the following:
(i) £(1)

(ii) £(5)

(i) f( — 3)

o Watch Video Solution

33.1f f(z) = cos(logz) then f(z)f(y) — %lf(%) + f(my)} has the

value

| o Watch Video Solution l


https://dl.doubtnut.com/l/_OmuUpsQUv3fr
https://dl.doubtnut.com/l/_qO0cEhfBTY0Q
https://dl.doubtnut.com/l/_oYMWKeiGF5Rp

34.If f(z) = 3cosx and g(x) = sin’ z, the evaluate:

it 0(Z)

° Watch Video Solution

35.1f f(z) = z* and g(z) = 2z, then evaluate,
O +9)(3)  @)(f—-9)(2)
i (-9 @(2)e)

g

° Watch Video Solution

1. Find the domain of the following functions:

1
r—3

o Watch Video Solution



https://dl.doubtnut.com/l/_oYMWKeiGF5Rp
https://dl.doubtnut.com/l/_UyCqIhq2NW1V
https://dl.doubtnut.com/l/_sq4YH2wTHwwI
https://dl.doubtnut.com/l/_o7d5JtxjPbrv

2. Find the domain of the following functions:

1
r+1

° Watch Video Solution

3. Find the domain of the following functions:
z—2
x+4

° Watch Video Solution

4. Find the domain of the following functions:

1

x2 —4

o Watch Video Solution



https://dl.doubtnut.com/l/_o7d5JtxjPbrv
https://dl.doubtnut.com/l/_Vdh7YAyKgXyk
https://dl.doubtnut.com/l/_av5TNIZsvuqT
https://dl.doubtnut.com/l/_WKYsvnTaihmu

5. Find the domain of the following functions:

VT =14

o Watch Video Solution

6. Find the domain of the following functions:
1

Jz =6

° Watch Video Solution

7.Find the domain of the following functions:
1
44—z

° Watch Video Solution

8. Find the domain of the following functions:

V(@ =24 o)



https://dl.doubtnut.com/l/_OmTIcrBWu3y9
https://dl.doubtnut.com/l/_GZizkkFUygOX
https://dl.doubtnut.com/l/_w6DNkWVinPdB
https://dl.doubtnut.com/l/_jJRKT3SWgEbh

| ° Watch Video Solution

9. Find the domain of the following functions:
1

V25 — 22
Az >dorz< —5
Bx >4orz< —5
Cz> —dorzxz<3H

Dx>3o0orxz< —5

Answer: [ -5, 5]

° Watch Video Solution

10. Find the domain of the following functions:

2 + 5x + 30
2 —8x + 7

° Watch Video Solution



https://dl.doubtnut.com/l/_jJRKT3SWgEbh
https://dl.doubtnut.com/l/_GnuG2SfpolJi
https://dl.doubtnut.com/l/_xTSU1drdv5YH

11. Find the domain and range of the following functions:
z—3
2—-z

° Watch Video Solution

12. Find the domain and range of the following functions:
1

V=3

o Watch Video Solution

13. Find the domain and range of the following functions:

:232

14 22

A.Domain =R, Range =[0,1)


https://dl.doubtnut.com/l/_WVISInhsx4Zn
https://dl.doubtnut.com/l/_PHPHX8hXF7Cc
https://dl.doubtnut.com/l/_iTkJ2p6cFaa9

Answer: Domain =R, Range = [0,

° Watch Video Solution

14. Find the domain and range of the following functions:

x2 —4
Tz —2

o Watch Video Solution

15. Find the domain and range of the real function f(z) = /9 — z?

o Watch Video Solution

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

2—x

o Watch Video Solution



https://dl.doubtnut.com/l/_iTkJ2p6cFaa9
https://dl.doubtnut.com/l/_cmlOsqMOvCON
https://dl.doubtnut.com/l/_oYiAHlf6rDBC
https://dl.doubtnut.com/l/_sE6GVu3nDGCM
https://dl.doubtnut.com/l/_4WA7MshQWVXE

17. Find the domain and range of the following functions:
1

Ve

° Watch Video Solution

18. Find the domain and range of the following functions:

1— 22

° Watch Video Solution

1If f(z) = = and g(x) = |z|, then define the following functions:
@O)f+g (@)f-g

L
(@)f-g9 ()7

° Watch Video Solution



https://dl.doubtnut.com/l/_4WA7MshQWVXE
https://dl.doubtnut.com/l/_5qJY7xqaF13N
https://dl.doubtnut.com/l/_uoGWqHrnFKhg

2.Find the domain of f(z) = ,whenz € R

1
z — |z

° Watch Video Solution

3. Find the domain of the function log‘4 — x2'.

A (— 00, )
B.( — 00,2)
C.(—2,00)

D.(—o0,00) —{—2,2}

Answer: D

° Watch Video Solution

4.Find the domain and range of f(z) = — |z|.

° Watch Video Solution



https://dl.doubtnut.com/l/_gYBGNs90DjJe
https://dl.doubtnut.com/l/_wR3oy868HpqQ
https://dl.doubtnut.com/l/_1ym389K7IQOg

5.Find the domain and range of f(z) = |z — 1]

° Watch Video Solution

1Iff={(2,3) (3,4) , (4,5}, then its inverse is :

A.{(34),(4,5),(3,2)}
B.{(3,2),(4,3),(54)}
C.{(23),(4,3),(54)}

D. None of these

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_1ym389K7IQOg
https://dl.doubtnut.com/l/_6r5heFU8RxcM
https://dl.doubtnut.com/l/_YurJ5fEVYdl0

1
2. 1F (x) = z J_r - ,then the value of f(f(3)}is:

A3
B.2
C.6

D. None of these

Answer: a

o Watch Video Solution

2

3, 1F f(x) = —
f f(x) = ,
1+ x2

then the value of f{f(2)} is :

41

25
41
16
25

16
41


https://dl.doubtnut.com/l/_ZUG5bzpoyPTB
https://dl.doubtnut.com/l/_l5cmDJPrmDEt

Answer: d

° Watch Video Solution

T

1 1
4.1f f(x) =x - = , then the value of f(x) + f( ) is :

A.O

B. 2x
2

C. —
x

D. None of these

Answer: a

° Watch Video Solution

5.1 fx) = log.  —— > ) ,then £ —2%_ )i It
Jff(x) =log | ——— | ,then f{ ——— | is equal to :
Se\T+2 1122)° %

A [f(@)]


https://dl.doubtnut.com/l/_l5cmDJPrmDEt
https://dl.doubtnut.com/l/_GgBWwDHT6zMp
https://dl.doubtnut.com/l/_tlRaDyjFlT92

B. 2f(x)

C. 4f(x)

D. None of these

Answer: b

° Watch Video Solution

m2

—_— s
2 — 3z + 2

6. The domain of f(x) =
A R
B.R - {1}

C.R-{1,2}

D.R - {-1,2}

Answer: ¢

° Watch Video Solution



https://dl.doubtnut.com/l/_tlRaDyjFlT92
https://dl.doubtnut.com/l/_61RsV43UXsXU
https://dl.doubtnut.com/l/_HNk5q2jAbT0n

T
7. The range of f(x) = |ac_|’ x # 0is:

A.[0]]
B. [-1,1]
C. (1)

D. {-1,1}

Answer: D

° Watch Video Solution

8. The domain of f(x) = \/;Tg is:
A(—,3)
B. (3, 00)
C.[3, 00)

D. None of these


https://dl.doubtnut.com/l/_HNk5q2jAbT0n
https://dl.doubtnut.com/l/_lSadirmSJJiO

Answer: b

° Watch Video Solution

9. The range of function f(x) = |z + 2| is :

AR
B. [0, oo]
C.] — o0, 0]

D. |0, oo

Answer: b

° Watch Video Solution

1 -1
10. If f(x) = - z # 1and g(x) = z , x # 0, then the value of g[f(x)]

— T

is :


https://dl.doubtnut.com/l/_lSadirmSJJiO
https://dl.doubtnut.com/l/_Rt06Eywh7tdh
https://dl.doubtnut.com/l/_CgRraHabp1me

C. 2x

D. None of these

Answer: b

° Watch Video Solution

1 If f(z) = cos(logz) then f(z)f(y) — %lf(%) + f(wy)] has the

value

A.O0

B. f(z + )

C 5 f@)Fw)


https://dl.doubtnut.com/l/_CgRraHabp1me
https://dl.doubtnut.com/l/_YnwFN3XFzKyD

D. None of these

Answer: a

° Watch Video Solution

2.1f f(z) = (a — 2")"/"m where a > 0 and n € N, then of fof(z) is

equal to:

D. None of these

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_YnwFN3XFzKyD
https://dl.doubtnut.com/l/_63U4Ceq9CAP3

3.If f(z) = |z + 1] then the true statement from the following is :

B. f(z +y) = f(=) + f(y)

C. f(|z) = |f(=2)]

D. None of these

Answer: d

o Watch Video Solution

4.If f(z) = 3z + |z|, then the value of f(3z) + f( — z) — f(x) is:

A 3(z + |z|)?
B.3(z + |z|)
c(z - |z)®

D. None of these


https://dl.doubtnut.com/l/_bnGRGbqTbF3y
https://dl.doubtnut.com/l/_RXD9RvCEhVmD

Answer: b

° Watch Video Solution

51f A = {w% <z < %} and f(z) = cosz — (1 + z), then f(A)

is equal to:

D. None of these

Answer: ¢

° Watch Video Solution

6.If f(z) = %,then flf(x)] is equal to:



https://dl.doubtnut.com/l/_RXD9RvCEhVmD
https://dl.doubtnut.com/l/_9WXm7zfyxxtK
https://dl.doubtnut.com/l/_KmIDURLDXaJv

C.o

D. None of these

Answer: b

o Watch Video Solution

7.1f f(z) = a”, then the false statement from the following is:

Af(—=z)- flz) =1
B.f(z+3) —2f(z+2)+ flz +1) = (a — 2)°f(z + 1)
C f(z+y) = f(z). f(v)

b f(2) + fly) = f(—)

Y

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_KmIDURLDXaJv
https://dl.doubtnut.com/l/_j1H3kP7chpHi

8.If f(xr) = 10z — 7 and (fog)(z) = z,then g(z) is equal to:

x+7
10
r—17
10
1
10z — 7

D. None of these

Answer: a

° Watch Video Solution

9. If f(z) = cos(logz) then f(z)f(y) — %{f(%) + f(my)] has the

value


https://dl.doubtnut.com/l/_j1H3kP7chpHi
https://dl.doubtnut.com/l/_WIsZNfVy91hh
https://dl.doubtnut.com/l/_sB9NqSTWBgVr

D. None of these

Answer: d

° Watch Video Solution

10. If f(z) = log<1iz)andg(x) = (i;::——i—?);cj) , then f(g(z)) is

equal to (a)f(3z) (b) {f(z)}’ () 3f(z) (d) — f(=)

A — f(z)
B.3f(x)

¢ [f(=))”

D. None of these

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_sB9NqSTWBgVr
https://dl.doubtnut.com/l/_S1ncBAaVbyJI

1f(Z 41 2) _ (2 1Y fnd the values of x and
. 3 ¥~ 3 ) = (3> 3 ) findthevalues of xand y.

o Watch Video Solution

2. If the set A has 3 elements and the set B = {3, 4, 5}, then find the

number of elements in (A x B).

° Watch Video Solution

3.f G = {7,8}and H = {5, 4, 2},find G x HandH x G.

o Watch Video Solution

4. Find whether the following statements are true or false. If the

statement is false, then write its correct statement:

(i) If P={m,n} and Q={n,m};then P x @Q = {(m, n), (n, m)}.


https://dl.doubtnut.com/l/_JXrdGJTusdb2
https://dl.doubtnut.com/l/_rJ4vVOj0OpEu
https://dl.doubtnut.com/l/_agVlSoiJdEgh
https://dl.doubtnut.com/l/_iO81PE86DdtG

(ii) If A and B are non-empty sets, then A x B is a non-empty set of the

ordered pairs (x,y) such that z € A and y € B.

° Watch Video Solution

50fA={—-1,1}find A x A x A.

° Watch Video Solution

6.1f A x B = {(a, z), (a,y), (b, x), (b,y)}. Find A and B.

° Watch Video Solution

7. Let A={1,2},B={1,2,3,4},C={5,6}and D={5,6,7,8}. Verify that:
A x (BNC)=(AxB)Nn(AxOQC).

(i) A x C'is asubset of B x D.

° Watch Video Solution



https://dl.doubtnut.com/l/_iO81PE86DdtG
https://dl.doubtnut.com/l/_vayhgyGTcFXR
https://dl.doubtnut.com/l/_zdADVbX230zt
https://dl.doubtnut.com/l/_BgbzMG9g5okO
https://dl.doubtnut.com/l/_Mu8y4kFd4YTy

8. Let A = {1, 2}andB = {3, 4}. Write A X B. How many subsets will

A x Bhave?List them.

° Watch Video Solution

9. Let A and B be two sets such that
n(A) =3andn(B) =2. if (x,1), (y,2), (2, 1)are € A X B,

find A and B, where x, y, z are distinct elements.

° Watch Video Solution

10. The Cartesian product A x A has 9 elements among which are found
(=1, 0) and (0, 1).FindthesetAand the remaining elements

of A x A.

° Watch Video Solution



https://dl.doubtnut.com/l/_Mu8y4kFd4YTy
https://dl.doubtnut.com/l/_uA02DB9ALY3k
https://dl.doubtnut.com/l/_GuOWZozSflpb

1. Let A=1{1,2,3;14} . Define a relation on a set A by
R ={(z,y):3z —y = 0. wherez,y € A} . Depict this relationship

using an arrow diagram. Write down its domain, co-domain and range.

o Watch Video Solution

2. Define a relation R on the set N of natural numbers by
R = {(z, vy : y = =« + 5,xisa natural number
less than 4; x, y € IN }. Depict this relationship using roster form. Write

down the domain and the range.

o Watch Video Solution

3.A={1,23,5} and B = {4,6,9} A relation R is defined from A to B by R = {

(x,y) : the difference between x & y is odd}. Writer R in roster form.

o Watch Video Solution



https://dl.doubtnut.com/l/_eAu0iYdL8j6J
https://dl.doubtnut.com/l/_OH2Ri3mGmOeG
https://dl.doubtnut.com/l/_ec26SaCUuufw
https://dl.doubtnut.com/l/_5uLjEzxBuSwb

4. The figure shows a relationship between the sets P and Q. Write this
relation :
(i) in set-builder from

(ii) Roaster from. What is its domain and range?

P Q

o Watch Video Solution

5. Let A =1{1,2,3,4,6}. Let R be the relation on A defined by
{(ab) :a,b € A, bis exactly divisible by a}.(i) Write R in roster form(ii)

Find the domain of R(iii) Find the range of R.

o Watch Video Solution



https://dl.doubtnut.com/l/_5uLjEzxBuSwb
https://dl.doubtnut.com/l/_Ol2K8cok8nAl

6. Determine the domain and range of the relation R defined by

R={(z,z+5):z€{0,1,23,4,5}}

° Watch Video Solution

7. Write the relation R = {(m, :1:3) :zis a prime number less than 10} in

roster form.

° Watch Video Solution

8.Let A = {z,y, z}andB = {1, 2}. Find the number of relations from A

to B.

° Watch Video Solution

9. Let R be the relation on Z defined by R = {(a,b):a,b € Z, abis an

integer}.Find the domain and range of R.


https://dl.doubtnut.com/l/_Ol2K8cok8nAl
https://dl.doubtnut.com/l/_Lm4Sp3qXuXBh
https://dl.doubtnut.com/l/_nIohP7hveyfA
https://dl.doubtnut.com/l/_nLPiokVOXWmn
https://dl.doubtnut.com/l/_hsMi1FHu4sjq

° Watch Video Solution

1. Which of the following relations are functions? Give reasons. If it is a

function, determine its domain and range.(i)

{(2,1), (5, 1), (8,1), (11, 1), (14, 1), (17, 1) }(ii) {(2,1), (4, 2), (6, 3), (8, 4),

o Watch Video Solution

2. Find the domain and range of the following real functions:(i)

f(z) = —|z| (i) f(z) = V9 — 2

o Watch Video Solution

3. A function f is defined by f(z) = 2=z 5 . Write down the

values of (i) £(0), (i) f(7), (iii) £(3) .

| o |


https://dl.doubtnut.com/l/_hsMi1FHu4sjq
https://dl.doubtnut.com/l/_8qiDkYKZ7IEF
https://dl.doubtnut.com/l/_uSuwa3R2omJo
https://dl.doubtnut.com/l/_jWiblMpbuODK

I & Watch Video Solution ]

4. The function t which maps temperature in degree Celsius into

9C
temperature in degree Fahrenheit is defined by ¢(C) = = + 32 . Find

(i) t (0) (ii) t(28) (iii) t(  10) (iv) The value of C, when t(C) =  212.

° Watch Video Solution

5. Find the rage of each of the following functions. (i)
fle) = 2 3z, zcRzx > O0(iflz) =z*+ 2,x

is a real number. (iii) f(x) = x,xis areal number.

° Watch Video Solution

Miscellaneous Exercise

1. The relation f is defined by f(x {w 0<z<33z,3 <=z < 10The

relating g is defined by g(z {a: 0 <z <33z,2 < z < 10Show that


https://dl.doubtnut.com/l/_jWiblMpbuODK
https://dl.doubtnut.com/l/_ghc54Ch4J83o
https://dl.doubtnut.com/l/_UW6n4Ow2VIU9
https://dl.doubtnut.com/l/_gLLgWK0fAY6g

fis a function and g is not a function.

° Watch Video Solution

1. 1)f(1)

_ .2
2.Iff(x)—a:,f€d(1'1)_1 .

o Watch Video Solution

3. Find the domain of each of the following real valued functions of real

x2 4+ 2 +1

variable: =
f(=) x?2 — 8x + 12

° Watch Video Solution

4. Find the domain and the range of the real function f defined by

f@) = /(@ — 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_gLLgWK0fAY6g
https://dl.doubtnut.com/l/_XYvHNEnlcH7I
https://dl.doubtnut.com/l/_1KWjpjapMD6P
https://dl.doubtnut.com/l/_Jz6bPa86ylhu
https://dl.doubtnut.com/l/_hpYC5PDCe6e0

5. Find the domain and the range of the real function/defined by

f@) =z~ 1

° Watch Video Solution

2
6. Let f = {(x, x—):w ER}be a function from R into R.
1+ 22

Determine the rage of f.

o Watch Video Solution

7. Let f, g : R — R be defined, respectively by f(z) ==z + 1,

g(z) =2z — 3.Find f+ ¢, f — gand i
g

o Watch Video Solution

8 Let f=1{(1,1),(23),(0,1),(1,3)}be a function from Z — Z
defined by f(z) = ax + b, for some integers a, b.

Determine a, b.



https://dl.doubtnut.com/l/_hpYC5PDCe6e0
https://dl.doubtnut.com/l/_gPpQv6bNM8bN
https://dl.doubtnut.com/l/_5nP69hjGBODj
https://dl.doubtnut.com/l/_hbJBaaK265lu

I ° Watch Video Solution \

9. Let R be a relation from N to N defined by R = {(a, b):ab € Nand
a ="b%. Are the following true?(i) (a,a) € R, f or alla € Niii)

(a,b) € R, implies(b, a) € R(iii) (a,

° Watch Video Solution

10. If A={1,2,3,4},8={1,5,9,11,15,16} and
f=4@1,5),(2,9),(3,1), (4,5), (2,11)} are the following statements
true ?

(i) fis a relation from Ato B.

(ii) f is a function from Ato B

Justify your answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_hbJBaaK265lu
https://dl.doubtnut.com/l/_TsumWwATsi4j
https://dl.doubtnut.com/l/_qpBVxodhea5W

1. Let f be the subset of Z x Zdefined by f = {(ab,a + b):a,b € Z}.1Is

f a function from Z to Z? Justify your answer.

° Watch Video Solution

12. Let A = {9, 10, 11, 12, 13}and let f: A — Nbe defined by f(n) = the

highest prime factor of n. Find the range of f.

° Watch Video Solution



https://dl.doubtnut.com/l/_ChZ7mhDJpy0G
https://dl.doubtnut.com/l/_FzDb3mrogbEr

