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RELATION AND FUNCTIONS

1. Fill in the blanks :
If a function f:R — R is defined by f(z)=2z+3 then

f119) = (R is the set real numbers ).

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Vfz3Zn4K6HVj

2.State whether the statement is true or false ?
If A={a,b,c,d} and R = {(a,c), (b,d), (b,c),(ca),(d,b)} then R

is a symmertric relation on A.

° Watch Video Solution

3.Let f(x + 3) = 2> — 3z — Lthen find f(z + 1)

° Watch Video Solution

4. A realation p is defined on set Z , a set of all integers , such that
p={(z,y) € Zx Z:Y — z is divisible by 5} . Discuss whether p is an
equialence relation .

IFA={x € Z:(2,z) € p, — 10 < z < 10} then mention the elements

of A.

° Watch Video Solution



https://dl.doubtnut.com/l/_kaHm9TnWpwAb
https://dl.doubtnut.com/l/_I5x9FRsAFdLj
https://dl.doubtnut.com/l/_hSLwXe42Y5eg
https://dl.doubtnut.com/l/_N09yrefBHGQH

5. A function f: R — R is defined by f(z) = 2> Then show that f is

neither nor surfection .

o Watch Video Solution

6. Prove that ,

4, c+tyt+z—xyz
l—zy—yz— 2z

tan !z —l—tan_ly—lrtan_lz = tan

o Watch Video Solution

T
7.0F tan 'z +tan ly+tan 'z = E,m+y+z:\/§ , prove that

T=yY=2z

o Watch Video Solution

1 5 3 1
8. Prove that —cos ! ocosT + 3 _ tan—! ( =tan 2
2 5+ 3cosz 2 2

° Watch Video Solution



https://dl.doubtnut.com/l/_N09yrefBHGQH
https://dl.doubtnut.com/l/_PSrcQPkRe8at
https://dl.doubtnut.com/l/_XLS4u1OVm5Gc
https://dl.doubtnut.com/l/_HYgdysspfvzV

9, Let R be the set of real numbers . If the function
f:R— Rand g:R— R be defined by f(z)=4z+1 and

g9(z) = z? + 3, then find (gof)and (fo g).

° Watch Video Solution

10. Prove that sincos ~tansec 'z = \/2 — z2

° Watch Video Solution

1. The relation R = {(1, 1), (2, 2), (4,4), (1,2),(1,3),(2,3)} on the
set A ={1,2,3,4}is -

A. reflexive

B. symmetric

C. transitive

D. equivalence


https://dl.doubtnut.com/l/_YFLwcso5YZSp
https://dl.doubtnut.com/l/_4eJ0jFBuENRm
https://dl.doubtnut.com/l/_ut3O4wSnYv2v

Answer: C

° Watch Video Solution

3 3
12. The value of sin ! (4) + cos ! (— %) is -

T(m
A,%
B.— ~
6
I
4

o T
C 4

Answer:

° Watch Video Solution

13. A binary openation * is defined on the set of all integers Z by

a*b=a+ b+ 5,a,b € Z.Find whether *is associative on Z .

| o WMl \ 2 dan Ol ikl n


https://dl.doubtnut.com/l/_ut3O4wSnYv2v
https://dl.doubtnut.com/l/_MQlFLsypKpE5
https://dl.doubtnut.com/l/_pKQmuwZKPyhs
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14. Find the value of tan ™! {2cos (2sin_1 5) } ( consider prinicipal

values only ).

° Watch Video Solution

15. Let the function f:R — R,g:R — R,h: R — R be defined by
f(xz) = cosz, g(z) = 2z + 1 and h(z) = z* — = — 6, Find the

mapping h o (go h) , hence find the value of h o (go f), hence find the

™ 21
value of (h o (go f)) (x) when & = 3 and ¢ = -5
o Watch Video Solution
16. Prove that tan " + tan ! __ Yy =cot 'z
z+y 2 +zy+1

° Watch Video Solution



https://dl.doubtnut.com/l/_pKQmuwZKPyhs
https://dl.doubtnut.com/l/_LrXcSdbVd8AW
https://dl.doubtnut.com/l/_4Nl5NBmB6wkq
https://dl.doubtnut.com/l/_KpGd7uOTUYCf

17. Give an example of a relation defined on set of integers which is

symmetric and transitive but not reflexive . Jusitfy your answer .

° Watch Video Solution

1 1
18.1f sec "'z = cosec 'y, then the valuw of cos ~* P sin 1 5 will be

A.O
27
3

Y18
C.

6
0 T
"2

Answer: A

° Watch Video Solution

2
19.1f f(z) = ﬁ, then the range of fis -



https://dl.doubtnut.com/l/_MdhspBTs6k6d
https://dl.doubtnut.com/l/_ssjkZcwzXbHk
https://dl.doubtnut.com/l/_u8mmVIyDrSVL

A [1, 0]
B.[0, 1)
c.[-1,1]

D. [0, 1]

Answer: B

o Watch Video Solution

20.R is a set of real numbers .If the relation R over a set A is defined such
that R = {(a,b):a — b < 3, a,b € R}. then relation R is -

A. Transitive

B. equivalence

C. reflexive

D. symmetric

Answer: C



https://dl.doubtnut.com/l/_u8mmVIyDrSVL
https://dl.doubtnut.com/l/_UWWLthgEPpGZ

| ° Watch Video Solution

21. Let R be the set of all real numbers and for all z € R, the mapping
f:R — Ris dedined by f(z) = ax + 2. if (fof) = Ty , then find the

value of a.

° Watch Video Solution

1 1
22. Evaluate : 4(21:a,n_1 3 + tan ! 7)

° Watch Video Solution

23. Arelation R is defined on the set of all natural numbers N by :
(z,y) € R = (z — y) is divisible by 6 for all z, y, € N prove that R is an

equivalence relation on N.

° Watch Video Solution



https://dl.doubtnut.com/l/_UWWLthgEPpGZ
https://dl.doubtnut.com/l/_DE2WnwVD69M2
https://dl.doubtnut.com/l/_uFYvE8Db2Gmk
https://dl.doubtnut.com/l/_sbT2rJ9KqqWC
https://dl.doubtnut.com/l/_YWqIhLPhEESP

24, If sin 'z+sin'y+sin!=n then prove that

x\/l—x2—|—y\/1—y2+z\/1—z2 = 2zyz

° Watch Video Solution

25. The total number of injections (one -one into mappings ) from
{a1, a2, a3, as}to{by, by, by, by, bs, bs, br}is -

A. 400

B. 420

C. 800

D. 840

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_YWqIhLPhEESP
https://dl.doubtnut.com/l/_4xwQW0WK8qZq

26. Let R be the set of real numbers and the functions
fR— R and g:R - R be defined by

f(z) = z® + 2z — 3 and g(z) = z + 1, then the value of x for which

f(g(z)) = g(f(z)) is -

B.0
C.1

D.2

Answer: A

o Watch Video Solution

27. let f(z) =az® +bx +cg(x) =pr®+qr+r, such that

£(1) = 9(1), £(2) = g(2) and £(3) — g(3) = 2. then F(4) — g(4) is-

A4


https://dl.doubtnut.com/l/_aNP0yxdxmWD5
https://dl.doubtnut.com/l/_s3STh1RCCUsK

B.5

C.6

D.7

Answer: C

° Watch Video Solution

us
28. |IF sin_lw—|—sin_1y—|—sin_1z:7, then

zd +9° + 20 — is equal to -

mgy—gzg

A.O
B.1
C.2

D.3

Answer: C

the

value

of

° Watch Video Solution



https://dl.doubtnut.com/l/_s3STh1RCCUsK
https://dl.doubtnut.com/l/_Zkk2EYBgF4Ny

29.Let f(z) = 2'%% + 1, g(z) = 3%z + 1)

then the set of real numbers x such that f(g(z)) = z is -
A. empty
B.a singleton
C. a finite set with more than element

D. infinite

Answer: B

o Watch Video Solution

30. Let F': R — R be such that f is injective and f(z)f(y) = f(z + v)

forallxy € RIf f(z), f(y), f(z) arein G.P ., then x,yz are in -

A. AP always

B. G.P always


https://dl.doubtnut.com/l/_Zkk2EYBgF4Ny
https://dl.doubtnut.com/l/_EnbXOK0CwOEp
https://dl.doubtnut.com/l/_dSM6Ds8cEfV9

C. AP depending on the values of x, y, 2

D. G.P depending on the values of z, y, z

Answer: A

o Watch Video Solution

31.Let f(x — 1) = 2® + 5z — 3then find f(z + 1)

o Watch Video Solution

32. In the set all 3 x 3 real matric a relation a relation is defined as
follows .A matrix A is related to a matric B if and only if there is a non -
singular 3 x 3 matrix P such that B = P ~'AP. This relation is -

A. refixice, symmetric but not Transitive

B. Reflexive ,Transitive but not symmetric

C. Symmetric ,Transitive but not Reflexive


https://dl.doubtnut.com/l/_dSM6Ds8cEfV9
https://dl.doubtnut.com/l/_ytjpr6vdJ6ux
https://dl.doubtnut.com/l/_WPWAyCesEP9U

D. an Equivalence relation

Answer: D

° Watch Video Solution

33. For any two real numbers a and b , we define aRb if and only if
sin?a + cos?b = 1, the relation R is -

A. Reflexive but not symmetric

B. symmetric but not transitive

C. transitive but not reflexive

D. an equivalence relation

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_WPWAyCesEP9U
https://dl.doubtnut.com/l/_oaA3bxriHJfN

34. Which of the following real valued functions is / are not even
functions ?

A f(z) = z®sinz

B. f(z) = 2% cos

C. f(z) = z*sinz

D. f(z) = x — [z] where [x] denotes the greatest integer less than or

equal to x

Answer: C::D

o Watch Video Solution

35. Let R be the set of all real numbers and f: R — R be given by

f(z) = 3z% + 1thentheset f'(1 6)is-

S
(B


https://dl.doubtnut.com/l/_VEbhyeZAzR1v
https://dl.doubtnut.com/l/_lGGYAcZcEDlv
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2

|
0.

Answer:

Q| =
w| =
| I

ot

e

w

° Watch Video Solution

36. let f(z)=2z4+5x+1 I we write fx ) as
flz) =a(z+1)(z —2) +b(z —2)(x — 1) + c(xz — 1)(x + 1) for real
numbers a, b,c then -

A. there are infinite number of chocies for a ,b,c

B. only one choice for a but infinte number of choices for b and ¢

C. Exactly one choice for each of a,b,c

D. More than one but finite number of choices for a,b,c

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_lGGYAcZcEDlv
https://dl.doubtnut.com/l/_GiYQZqD7ONVq

1
37. Let f(z) =z + 3 then the number of real values of x for which the
three unequal terms f(x), f(2z), f(4x) arein HPis -
Al
B.O
C.3

D. 2

Answer: A

o Watch Video Solution

38. The function f(z) = z* + bz + ¢, where b and c are real constants ,

decribes -

A. one -to -one mapping

B. onto mapping


https://dl.doubtnut.com/l/_GiYQZqD7ONVq
https://dl.doubtnut.com/l/_2rFE5HokYFK2
https://dl.doubtnut.com/l/_exZcvwAA5484

C. not one -to but onto mapping

D. neither one - to one nor onto mapping

Answer: D

° Watch Video Solution

39 Ifsin_l( T ) + cosec ! 13 _ T then the values of x is -
' 13 12) 2

A5

B.4

D. M

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_exZcvwAA5484
https://dl.doubtnut.com/l/_5iLRllDIyG9k

40. We define a binary relation ~ on the set of all 3 x 3 real matrices as A
~B if and only if these exist invertible matrices P and Q such that
B = PAQ ! The binary relation ~ is -

A. neither reflexive nor symmetric

B. reflexive and symmetric but not transitive

C. symmetric and transitive but not reflexive

D. an Equivalence relation

Answer:

o Watch Video Solution

41. For any two numbers 6 and ¢ , we define OR¢ if and only if

sec? @ — tan® ¢ = 1 the relation R is -

A. Reflexive but not transitive

B. symmetric but not reflexive


https://dl.doubtnut.com/l/_1ImcSHvRq3GE
https://dl.doubtnut.com/l/_rQhfrgzbrngX

C. Both reflexive and symmetric but not transitive

D. an Equivalence relation

Answer: D

° Watch Video Solution

.1 2 b 2t ™
42.IF sin z— g b =E,When|w|<2then

ol w w|

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_rQhfrgzbrngX
https://dl.doubtnut.com/l/_g2jMCUigOdbZ
https://dl.doubtnut.com/l/_2pvM3BcQAr1E

43. A  function  f:(0,7/2) - R s

1 tan@ 1
f(6) = | —tand 1 tan6
-1 —tané 1

then the range of fis -

Answer: A

defined

as

o Watch Video Solution



https://dl.doubtnut.com/l/_2pvM3BcQAr1E
https://dl.doubtnut.com/l/_pwOTl6F9kwew

(Y I N

Answer: D

o Watch Video Solution

45.The equation sin~ !z = 2sin ! 2a has real roots if

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_pwOTl6F9kwew
https://dl.doubtnut.com/l/_1Ye7XRdnN7xT

46. The function fiN—=R is such that
f(1) =1 and g(1) +2(f) + +3f(3) +......... + nf(n) =n(n+1)f(n
(N =set of natural number R = set of real number ) then f(500) =

A. 1000

B. 500

C.1/500

D. 1/1000

Answer: D

o Watch Video Solution

47. p is such a relation on the set real numbers R where zpy if and

xzy > 0.Then which of the following is / are true ?

A. p is reflexive and symmetric

B. p is symmetric and but not reflexive


https://dl.doubtnut.com/l/_QylmSNuwiKgj
https://dl.doubtnut.com/l/_VjBhtawp0sdP

C. p is symmetric and transitive

D. p is an equivalence relation .

Answer: A::B::D

° Watch Video Solution

48. Let R be a relation defined on the set Z of all integers and z Ry when

x + 2y is divisible by 3, then

A. R is not transitive

B. R is symmetric only

C.Ris an equivalence relation

D. R is not an equivalence relation

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_VjBhtawp0sdP
https://dl.doubtnut.com/l/_vaWxilfxvkYF
https://dl.doubtnut.com/l/_p4hQzuLzuKcV
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49. If the function f:R — R is defined by f(z) = (z* +1)" for all
z € Rthenfis
A. One -one but not noto
B. onto but not one -one
C. neither one -one nor onto

D. both one-one and onto

Answer: C

o Watch Video Solution

50.Let F': X — X be such that f(f(z)) =z forallz € X and X C R,
then

A.fis one to one

B.fis onto

C.fis one -to- one but not onto


https://dl.doubtnut.com/l/_p4hQzuLzuKcV
https://dl.doubtnut.com/l/_aG9hqHZmwvIt

D.fis onto but not one -to-one

Answer: A::B

° Watch Video Solution

Jee Main Aieee Archive

1.If z,y, z are in AP and tan 'z, tan 'y and tan~

1~ are also in AP

then-
Arx=y==z
B.z = 3y = 62

C.6x = 3y = 22

D.6x = 4y = 3z

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_aG9hqHZmwvIt
https://dl.doubtnut.com/l/_cPiNADiTQDGP

1
2. Let f; = E(sink:c + cos” :r:), where x € R and k> 1 then

fa(x) — fe(z) equals -

S|"‘ 2= W= o =

Answer: D

o Watch Video Solution

2z
3.Letta,n_1y:tan_1a:+tan_1< )
1— z2

1
where || < —.Then avalue of y is -
3

3z — 3

A ————
1+ 3z3
3z + z3
"1+ 3x2
3z — x3

C.—
1— 3z2


https://dl.doubtnut.com/l/_5KH6iXvq2lXE
https://dl.doubtnut.com/l/_nNxk3CaQfjnn

3z + x3
"1 — 322

Answer: C

° Watch Video Solution

Jee Advanced Archive

23 n
1. The value of cot{ Z cot 1 (1 + Z 2k> }is

n=1

L2
" 25

5 25
23

2
24

o 24
23

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_nNxk3CaQfjnn
https://dl.doubtnut.com/l/_d4pHLQGHhfLc
https://dl.doubtnut.com/l/_asGRWoMc5OOR

6 4
2. If a=3sin"! (ﬁ) and 8 = 3cos ! (5), where the inverse

trigonometric function take only the priencipal values , then the correct
option (s) is are -

A.cos >0

B.sinfg < 0

C.cos(a+f8) >0

D.cosa < 0

Answer:

o Watch Video Solution

3. Let f(z) = sin (%sin <gsinx>) for all z € R and g(z) = %sinx

for all z € R .Let ( fo g) (x) denote f(g(x)) and (go f) (x) denote g(f(x)) .

Then which of the following is ( are ) true ?

A ffi -
.range orris 5,5


https://dl.doubtnut.com/l/_asGRWoMc5OOR
https://dl.doubtnut.com/l/_TE3gImB5wqAR

B.R ff i L1
.Rangeoffogis ~ 303
C. lim f(z) -

z—0 g(;p) 6

D.thereisanz € Rsuchthat(gof)(x)=1

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_TE3gImB5wqAR

