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Relation and Function

Mathematics

Previous Year Questions CBSE

Types of Relations

MCQ
1.

A relation R definedonset A={x:xeZand 0<x <
10} as R = {(x, y) : x = y} is given to be an
equivalence relation. The number of equivalence
classes is : (2024)
A1 (D) 11

(B) 2 (C) 10

Asseration (A) : The relation R = {(x,y) : (x +y)is a
prime number and x,y € N} is not a reflexive relation.
Reason (R) : The number "2n' is composite for all
natural numbers n. (2024)
(A) Both Assertion (A) and Reason (R) are true and the
Reason (R) is the correct explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true and
Reason (R) is not the correct explanation of the
Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

Let A = {3,5}.Then number of reflexive relations on A
is (2023)
(a)2 (b) 4 (©)0 (d) 8

Let R be a relation in the set N given by
R={(@,b):a=b-2,b>6}. Then

(@ @8,7)eR (b) (6,8) R
() (3,8 R (d) (2,4 R

(2023)

A relation R is defined on N. Which of the following
is the reflexive relation? (Term 1, 2021-22)
(@) R={(x,y): x>y, X,y eN}
b)R={(x,y):x+y=10,x,y eN}

(c) R = {(x, y): xy is the square number, x, y €N}

(D R={(x,y):x+4y=10,%,y eN}

The number of equivalence relations in the set

{1, 2, 3} containing the elements (1, 2) and (2, 1) is

(Term 1, 2021-22)
(d)3

(a)0 ()2

A relation R is defined on Z as aRb if and only if
a’— 7ab + 6b* = 0. Then, R is (Term I, 2021-22)
(a) reflexive and symmetric

(b) 1

(b) symmetric but not reflexive
(c) transitive but not reflexive
(d) reflexive but not symmetric

VSA
10.

11.

12.

13.

14.

15.

SAI
16.

17.

18.

19.

Let A = {1, 3, 5}. Then the number of equivalence
relations in A containing (1, 3) is (2020)
()1 (b) 2 ()3 (d) 4

The relation R in the set {1, 2, 3} given by R = {(1, 2),
2,1, (1, 1} is (2020)
(a) symmetric and transitive, but not reflexive

(b) reflexive and symmetric, but not transitive

(c) symmetric, but neither reflexive nor transitive

(d) an equivalence relation

Write the smallest reflexive relation on set A = {a,b,c}

(2021 C)
A relation R in a set A is called , if (a,3;) €R
implies (a;,a;) €R, for all a;,a, €A. (2020 ©)

A relation in set A is called  relation, if each
element of A is related to itself. (2020 ©)
IfR = {(x.y) : x + 2y = 8} is a relation on N, write the
range of R. (A12014)

Let R = {(a,a’) : a is a prime number less than 5} be a
relation. Find the range of R. (Foreign 2014)

Let R be the equivalence relation in the set A =
{0,1,2,3,4,5} given by R = {(a,b) : 2 divides (a — b)}.
Write the equivalence class [0]. (Delhi 2014 C)

Let R be a relation on set of real numbers IR defined
as {(x,y) : x—y+ 3 is an irrational number, X, Y €
IR} Verify R for symmetry and
transitivity. (2025)
A relation R on set A = {1, 2, 3,4, 5} is defined as R =
{(x, y) : [x* — y?| < 8}. Check whether the relation R is
reflexive, symmetric and transitive. (2024)

reflexivity,

Check if the relation R in the set ? of real numbers
defined as R = {(a,b)
transitive.

: a < b} is (i) symmetric, (ii)
(2020)

Let W denote the set of words in the English
dictionary. Define the relation R by

R ={(x,y) € W x W such that x and y have at least one
letter in common}.

Show that this relation R is reflexive and symmetric,
but not transitive. (2020)
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LAI
20.

21.

22,

23.

24,

25.

26.

27.

Check whether the relation S in the set of real numbers
R defined by S = {(a, b): where a — b + V2 is an
irrational number) is reflexive, symmetric or transitive.

(2024)

Show that the relation R in the set A = {1,2,3,4,5,6}
given by R = {(a,b) : |]a — b is divisible by 2} is an

equivalence relation. (2020)

Check whether the relation R defined R defined on the
set A ={1,2,3,4,5,6} as
R = {(a,b) : b = a + 1} is reflexive, symmetric or

transitive. (2019)

Show that the relation R on the set Z of all integers,
given by
R = {(a)b) : 2 divides (a — b)} is an equivalence

relation. (2019)

Show that the relation R on ? defined as R = {(a,b) : a
< b}, is reflexive and transitive but not symmetric.
(NCERT, Delhi 2019)

Show that the relation S in the set A= {xeZ: 0<x <
12} given by S = {(a,b) : a € Z, |]a— D] is divisible by

3} is an equivalence relation. (AI2019)

Let A = {1,2,3,.....9} and R be the relation in A x A
Prove that R is an equivalence relation. Also obtain the
equivalence the equivalence class [(2,5)]. (Delhi 2014)

Let R be a relation defined on the set of natural
numbers N as follow : (Delhi 2014 C)
R={x,y)xeN,ye and2x +y=24

Find the domain and range of the relation R.

Also, find if R is an equivalence relation or not.

LA-11

28.

29.

30.

If N denotes the set of all natural numbers and R is
the relation on N x N defined by (a,b) R (c,d), if ad(b
+ ¢) = be(a + d). Show that R is an equivalence

relation. (2023, Delhi 2015)

Let A= {xe Z:0<x<12} Show that R = {(a,b) : a,b
€A, |a — b| is divisible by 4}, is an equivalence
relation. Find the set of all elements related to 1. Also

write the equivalence class [2]. (2018)

Show that the relation R in the set A = {1,2,3,4,5}
given by R = {(a,b) : |]a — b is divisible by 2} is an
equivalence relation. Writhe all the equivalence

classes of R. (A1 2015)

CSBQ :

31.

32.

A school is organizing a debate competition with
participants as speakers S = {S;, S,, S;, S} and these
are judged by judges J = {Ji, J,, J3}. Each speaker can
be assigned one judge. Let R be a relation from set S
to J defined as R = {(x, y) : speaker x is judged by
judgey,x € S,y € J}.

Based on the above, answer the following : (2025)
(1) How many relations can be there from S to J?
(ii) A student identifies a function from S to J as f= {(S,,
I, (S2, J2), (Ss, 1), (S4, J5)} Check if it is bijective.
(iii) (a) How many one-one functions can be there
from set Stoset J ?

OR
(iii) (b) Another student considers a relation R; = {(S,,
S5), {S,, S4)} in set S. Write minimum ordered pairs to
be included in R; so that R; is reflexive but not
symmetric.
A class-room teacher is keen to assess the learning of
her students the concept of "relations" taught to them.
She writes the following five relations each defined on
the set A= {1, 2, 3}: (2025)
R, = 1{(2,3), 3, 2)}
R, =1{(1,2).(1,3). (3, 2)}
Ry = {(1,2), 2, 1), (1, 1)}
Ry=1{(1,1).(1,2),3,3),(2,2)}
Rs=1{(1,1),(1,2).(3,3).(2,2), (2, 1), (2,3), 3, 2)}
The students are asked to answer the following
questions about the above relations:
(1) Identify the relation which is reflexive, transitive
but not symmetric.
(i1) Identify the relation which is reflexive and
symmetric but not transitive.
(iii) (a) Identify the relations which are symmetric but
neither reflexive nor transitive.

OR
(iii) (b) What pairs should be added to the relation R,

to make it an equivalence relation ?
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33.

34.

3s.

(a) Students of a school are taken to a railway museum
to learn about railways heritage and its history. (2024)

Wi - e

An exhibit in the museum depicted many rail lines on
the track near the railway station. Let L be the set of
all rail lines on the railway track and R be the relation
on L defined by
R={(l}, 1,): 1, is parallel to 1,}
On the basis of the above information, answer the
following questions:
(1) Find whether the relation R is symmetric or not.
(i1) Find whether the relation R is transitive or not.
(iii) If one of the rail lines on the railway track is
represented by the equation y = 3x + 2, then find the
set of rail lines in R related to it.

OR
(b) Let S be the relation defined by S = {(I;, L,): I; is
perpendicular to 1,} check whether the relation S is
symmetric and transitive.

Types of Functions :

If A denotes the set of continuous functions and B
denotes set of differentiable functions, then which of
the following depicts the correct relation between set

AandB? (2025)
(2

() @B (B)
(©) «.B (D) @

Which of the following is not a homogeneous function
ofxandy? (2025)

(A)y - xy
(B)x -3y

(©) sin? L +2
X X

(D) tanx - sec y

36.

37.

38.

39.

40.

41.

42,

Assertion (A) Let Z be the set of integers. A function f
: Z — Z defined as f(x) = 3x- 5, Vx € Z is a bijective.
Reason (R) A function is a bijective if it is both
surjective and injective. (2025)
(A) Both Assertion (A) and Reason (R) are true and
the Reason (R) is the correct explanation of the
Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but
Reason (R) is not the correct explanation of the
Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

A function f : R — R (where R, is the set of all
nonnegative real numbers) defined by f(x) =4x + 3 is :
(A) one-one but not onto (2024)
(B) onto but not one-one

(C) both one-one and onto

(D) neither one-one nor onto

A function f: 22— ?? defined as f(x) = x*— 4x + 5 is:
(A) injective but not surjective. (2024)
(B) surjective but not injective.

(C) both injective and surjective.

(D) neither injective nor surjective.

The function f: R — R defined by f(x) =4 + 3 cosx is.
(a) bijective (Term L, 2021-22)
(b) one-one but not onto

(c) onto but not one-one

(d) neither one-one nor onto

The number of functions defined from {1,2,3,4,5}—
{a,b} which are one—one is (Term I, 2021-22)
(@5 (b)3 (c)2 (d)0

Let f: R — R be defined by f(x) = 1/x, for all xeR,

Then, fis (Term 1, 2021-22)
(a) one—one (b) onto
(c) bijective (d) not defined

The function f :N — N is defined by

“T”,ifnisodd

f(n)=

(Term 1, 2021-22)
%,if niseven
The function fis
(a) bijective
(b) one—one but not onto
(c) onto but not one—one

(d) neither one—one nor onto
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43. Show that the function f given by f(x) = sin x + cos X,
is strictly decreasing in the interval [%,%j . (2024)

44, If £ = {(1,2), (2,4),(3,1),(4,k)} is a one—one function
from set A to A, where A = {1,2,3,4} then find the
value of k. (2021)

SA

45. A function f is defined from R — R as f(x) = ax + b,
such that f(1) = I and f(2) = 3. Find function f(x).
Hence, check whether function f(x) is one-one and
onto or not. (2024)

LA

46. Let A=R—(5)and B=R—{1}. Consider the function f:
A— B. defined by f(x) = X—_j;’ Show that f is one—
one and onto. (2024)

CSBQ:

47. An organization conducted bile race under two

different categories — Boys and girls, There were 28
participants in all. Among all of them, finally three
from category 1 and two from category 2 were
selected for the final race, Ravi forms two sets B and
G with these participants for his college project.

Let B = {by,b,,bs} and G = {g;.g,}, where B represents
the set of boys selected and G the set of Girls selected
for the final race.

48.

49.

Based on the above information, answer the following
questions.
(i) How many relations are possible form B to G?
(i) Among all the possible relations from B to G?
(iii) Let R : B — B be defined by R = {(x,y) : xand y
are students of the same sex}. Check if R is an
equivalence relation.

OR
A function f: B — G be defined by f = {(b), g1), (bs,
2),(bs, g1)}. Check if f is bijective, justify your

answer. (2023)

Let £ : ? —{—%}—)? be a function defined as

f(x)= 4x . Show that f is a one—one function.
3x+4
Also, check whether fis an onto function or not.

(2023)

Show that the function f : (—0,0) — (-1,0) defined by

f(x)= %|X|X € (—,0) is one-one and onto.

(2020)
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Previous Years’ CBSE Board Questions

1.
2.
3.

(D) 11
(D) Assertion (A) is false, but Reason (R) is true.

(b) : total number of reflexive relations on a set having
n number of elements = 2n2 —n

Here,n=2

.. Required number of reflexive relations = 27!
=2"2=2"=4

(b) : Given, R= {(a,b):a=b—-2,b> 6}
Since, b> 6,550 (2,4) € R

Also, (3,8) e Ras3#8-2

and (8,7) e Ras8=7-2

Now, for (6, 8), we have

8> 6and 6 =8 — 2, which is true

. (6,8) e R

(c) : Consider, R = {(x, y) : xy is the square number, X,
y €N}

As, xx = x°, which is the square of natural number x.
= (X, x) €R. So, R is reflexive.

Arelation R in a set A is called reflexive, if (a, a) € R, for
allacA.

(c) : Equivalence relations in the set {1, 2, 3}
containing the elements (1, 2) and (2, 1) are

Ri={

R, ={(1

.. Number of equivalence relations is 2.

Arelation R in a set 4 is called an equivalence relation, if
Risreflexive, symmetric and transitive.

(d) : Given, aRb, a,b e Z

Reflexive : for a € Z, we have
a’—7aa+6a’=a’—7a’+6a°=0=(a,a) € R
.. relation is reflexive.

Symmetric : Since, (6, 1) eR

As, 6" —Tx6x1+6x12=36-42+6=0
But (1, 6) ¢ R. .. Relation is not symmetric.

10.

11.

12.

13.

14.

15.

(b) : Equivalence relations in the set containing the
element (1, 3) are

R ={{

Ry = {(L1),3,3),(5,5),(1,5),(5,1),(3,5),(5,3)(1.,3),(3, 1)}

.. There are 2 possible equivalence relations.

(c) : Given R = {(1, 2), (2, 1), (1, 1)} is a relation on
set {1, 2, 3}

Reflexive : Clearly (2,2), (3,3) ¢ R

.. Ris not a reflexive relation.

Symmetric : Now, (1,2) €e Rand (2, 1) e R .. Riis
symmetric.

Transitive : Now, (2, 1) € R and (1, 2) € R but (2, 2)
¢ R

.. R is not transitive relation.

R is symmetric : Out neither reflexive nor transitive.

We have, A= {a, b, ¢}

A relation R on the set A is said to be reflexive if (a, a)
e R,

.. R = {(a, a),(b, b), (c, ¢)} is the required smallest
reflexive relation on A.

A relation R in a set A is called symmetric, if (a;, a,) €
R implies (ay, a;) € R, for all a;, a, € A.

A relation in a set A is called reflexive relation, if each
element of A is related to itself.

Here, R= {(x,y) : x + 2y = 8%,y eN}.
Forx=1,3,5, ..

x + 2y = 8 has no solution in N.
Forx=2,wehave 2 +2y=8 =>y=3

For x=4,we have 4 +2y=8 =>y=2
Forx=6,wehave 6 +2y=8=>y=1
For x =8, 10, ...

x + 2y = 8 has no solution in N.

. Range of R={y: (x,y) eR} = {1, 2, 3}

Given relation is
R = {(a, 2’) : a is a prime number less than 5}.
S R={(2,8),(3,27)}. So, the range of R is {8, 27}.

Here, R = {(a, b) : 2 divides (a—b)}

.. Equivalence class of [0] = {a € A : (a, 0) € R}.
= (a—0)is divisibleby2anda e A=a=0,2,4
Thus [0] = {0, 2, 4}.

ToppersNotes / 9828-286-909
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16.

17.

18.

19.

Let x € R. Then we know that x — x ++/3 =+/3 , which
is an irrational number.

= (x,x) ER

Hence, R is reflexive.

We have \/5,2 c? suchthat v3-2+3= 2(\/3—1),
which is an irrational number.

= (\/3,2)eR.

But 2—-+/3+4/3=2 , which is a rational number
Hence, = (2, \/5) ¢ R

Therefore, R is not symmetric

Let —/3,+/3,2 € ? such that (—/3,4/3),(+/3,2) eR
But (—/3,2)¢R

Therefore, R is not transitive.

Reflexive: yes —(x,x) gives ‘xz —xz‘ =0<8 for all
XeEA.

Symmetric: yes — if ‘xz —yz‘ <8 then ‘yz —xz‘ <8, s0
x,y)eR=(y,x)eR.

Transitive: No—-e.g. (1,2)eR and (2,3)eR but

(1,3) ¢ R since ‘12 —32‘ -8 8.

We have, R= {(a, b) : a<b}, wherea, b ? ?

(1) Symmetric : Let (x,y) € R, i.e, x Ry=x<y
so(x,y) e R=(y,x) e R

Thus, R is not symmetric.

(i) Transitive : Let (x, y), (y, z) € R
>x<yandy<z=x<z

= (X, z) € R. Thus, R is transitive.

We have, R = {(x, y) € W x W : x and y have at least
one letter in common}

Reflexive : Clearly (x, x) € R, because same words
will contains all common letters.

= R is reflexive.

Symmetric : Let (X, y) € R i.e., x and y have at least
one letter in common.

= yand x will also have at least one letter in common.
=(y,x) eR

= R is symmetric.

Transitive : Let, x = LAND, y = NOT and z= HOT
Clearly (x, y) € R as x and y have a common letter
and (y, z) € R as y and z have 2 common letters.

20.

21.

Arelation R in a set A is not transitive if for (a, b) €R and
(b,c) eRbut(a,c) gR

For a relation to be reflexive aRa
For real a

aRa:>a—a+x/§:\/§

2 is an irrational number
aRa is Reflexive

For a Relation to be symmetric
aRb = bRa

For real number a and b

aRb:a—b+«/§:aRb¢ bRa

aRb= b—a++/2 Itisnot symmetric
For Transitive

aRb =bRc =aRc

For real number a, b and ¢

Let a=—/2

b=32

c=2
aRb=>a—b++2=-2-3/2+2
=-32 is an irrational

bRe = 3v2 -2+42

=442 -2 is an irrational

aRc= —2-2++2

= —2 is not an irrational

aRb, bRc then a is not related to b.
The Relation is not transitive.

We have, A ={1,2,3,4,5,6} and R= {(a, b) : |]a—Db|
is divisible by 2}

(1) Reflexive : forand a € A

|a —a|] = 0, which is divisible by 2.

Thus, (a, a) € R. So, R is reflexive.

(i1) Symmetric : For any a, b € A

Let (a,b) e R

= |a —Db] is divisible by 2 = |b — a is divisible by 2

= (b, a) € R = (a, b)e R = (b, a)eR ..R is
symmetric.

(iii) Transitive : For any a,b,c € A

Let (a,b) €e Rand (b,c) € R

= |a —b] is divisible by 2 and |b — c| is divisible by 2.
=a-b=+2kjandb-c=+£2k, Vk;, k, € N
=a-btb-c=R2(k +k)=a-c=£2kVk; e N

. = |a — c| is divisible by 2 = (a, c)e R .. R is
but (x, z) ¢ R as x and z have no letter in common. transitive
Hence, R is not transitive. Hence, R is an equivalence relation.
ToppersNotes / 9828-286-909 6
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22,

23.

24,

We have, A = {1, 2, 3, 4, 5, 6} and a relation R on A
definedasR={(a,b):b=a+ 1}

Reflexive : Let (a,a) € R
—>a=a+1l=a—-a=1= 0= 1, which is not
possible.

.. (a,a) ¢ R = Ris not reflexive.

Symmetric : Let (a,b) e R=>b=a+1 (1)
Now, if (b,a) € R

=a=b+1=b=b+1+1 (using(i))
=>b=b+2=Db-b=2= 0=2, which is not
possible

= (b, a) ¢ R = R is not symmetric.

Transitive : Let (a, b) € Rand (b, ¢) € R
=b=a+landc=b+1=c=a+1+1
=>c=at2=a+1l=(ac) g R= Risnot
transitive.

We have, R = {(a, b) : 2 divides (a —b)}
Reflexive: ac orandato Z,a—a=0 and 2 divides 0.
= (a,a) € Rforeverya € Z .. Ris areflexive.
Symmetric : Let (a, b)eR

= 2 divides (a —b)

= a—b=2m, for somem € Z

=>b-a=2m

= 2 dividesb—a

= (b,a) eR

.. R is symmetric.

Transitive : Let (a, b) € Rand (b, ¢) € R

= 2 divides (a — b) and 2 divides (b — ¢)
=a—-b=2mandb-c=2n for some m,n € Z
=>a-b+b-c=2m+2n

=a—-c=2(m+n)

= 2 dividesa—c¢

=(a,c)eR

= R is transitive.

Hence, R is an equivalence relation.

We have, R= {(a,b):a-b,abe ?}

(i) reflexive : Since a<a .. aRa VaeR

Hence, R is reflexive.

(i) Symmetric :(a,b)eR such thataRb=>a <b = b<a
So, (b, a) ¢ R.

Hence, R is not symmetric.

(iii) Transitive : Let a, b, c € R such that aRb and bRc
Now, aRb a<b...(i)andbRc b ¢ ¢ ... (1)
From (i) and (ii), we havea b c<a<c ..aRc
Hence, relation R is transitive.

25.

26.

We have, A= {xeZ:0<x <12}

L A={0,1,2,3,....,12}
Also, S = {(a,b):a,b-Z,|a—blisdivisibleby3}

(1) Reflexive : for and a € A,

|a —a] = 0, which is divisible by 3

Thus, (a, a)S € S is reflexive.

(i1) Symmetric : Let (a, b) € S

|a—blisdivisibleby3.

|b —ajisdivisibleby3 = (b, a) € Si.e. (a,b)eS = (b, a)
". S is symmetric.

(iii) Transitive :

Let (a,b) € Sand (b,c) € S

= |a —b| is divisible by 3 and |b — ¢ is divisible by 3.
=((@-b)=x3kjand (b—c)=43ky; Vk, k, e N

= (@-b)+(b-c)==3(k +ky)

= (a-c)=%3(k; +ky); Vk;, k, e N

= |a—c|isdivisible by 3 = (a, c) € S .. S is Transitive.
Hence, S is an equivalence relation.

Arelation R inasetAis called

(i) reflexive, if (a, a) € R, foralla € A

(i1) symmetric, if (a,b) € R = (b,a)eR, foralla,b € A

(iii) transitive, if (a,b) e Rand (b,c) e R=(a,c) € R,
foralla,b,ce A

Given A= {1,2,3,4,..9}

To show : R is an equivalence relation.

(1) Reflexive: Let (a, b) be an arbitrary element of A x A.
Then, we have (a,b)) e AXA=abeA

= a+b=Db+ a(by commutativity of addition on A — N)
= (a,b)R(a, b)

Thus, (a,b) R (a,b) for all (a,b) € AXA. So, R is reflexive.
(i1) Symmetric : Let (a, b), (c, d) € A x A such that (a,
b) R (c, d)

=at+d=b+tc=>b+c=a+d

= ¢+ b=d+ a(by commutativity of addition on A — N)
= (c,d) R (a, b).

Thus, (a, b) R (¢, d) = (¢, d) R (a, b) for all (a, b), (c,
d) e AxA.

So, R is symmetric.

(iii) Transitive : Let (a, b), (c, d), (e, f) € A x A such that
(a,b)R(c,d)and (c,d) R (e, 1)

Now, (a,b) R(c,d)=>a+d=b+c (1)
and(c,d)R(e,f)=>c+f=d+e ...(i1)
Adding (i) and (i), we get (a+d) + (c+f) = (bt+c) + (d + )
=atf=b+e=>(a,b)R (e, 1)

Thus, (a, b) R (c, d) and (c, d) R (e, f) = (a, b) R (e, 1).
So, R is transitive. .. R is an equivalence relation.
Equivalence class of [(2,5)]={(x,y)eNxN : (x, y)R(2, 5)}
={X,y) e NxN:x+5=y+2}

={Xy)e NxN:y=x+3} ={(x,x+3):xx A}
={(1,4),(2,5),(3,6),(47), (5, 8),(6,9)}.
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27.

28.

29.

First, prove the given relation is an equivalence relation
and thenfind the equivalence class by using the given
relation.

Here, R = {(x,y) | xeN, yeN and 2x + y = 24}
R={(1,22), (2, 20), (3, 18), ...., (11, 2)}
Domain of R = {1,2,3,4, ..., 11}
Range of R = {2, 4,6, 8, 10, 12 ,..., 22}
Ris not reflexive as if (2,2)e R=>2x2+2=6%24
In fact R is neither symmetric nor transitive.
= R is not an equivalence relation.
(1) Reflexcive : Let (a, b) be an arbitrary element of
N x N. Then, (a, b) e Nx N
= ab(b+a)=ba(a+Db)
[by commutativity of addition and multiplication on N]
= (a,b)R(a, b)
So, R is reflexive on N x N.
(i1) Symmetric : Let (a, b), (c, d) eN % N such that (a,
b) R (c, d).
= ad(b + ¢) = bc(a + d) =cb(d + a) = da(c + b)
[by commutativity of addition and multiplication on N]
Thus, (a, b) R (¢, d) = (c, d) R (a, b) for all (a, b), (c,
d) e NxN.
So, R is symmetric on N x N.
(iii) Transitive : Let (a, b), (c, d), (e, f) eN x N such that
(a,b) R (c, d) and (c, d) R (e, f). Then,
(a,b) R (c,d) = ad(b+ c)=Dbc(a + d)

b+c a+d 1 1 1 1 .
=>—-= S —t—=—+— 1)

be ad b c¢c a d

and (c, d) R (e, f) = cf(d + ¢) = de(c + f)

d+c a+d 1 1 1 1 .
=>—0>= =S —t—=—+— ....(i1)
de ad b c¢c a d
Adding (i) and (ii), we get

relird-Gea (e

1 1 1 1 b+e a+f

=t —— =
b e a f be af
= af(b+e)=be(a+f)=(a,b)R (e, f)
So, R is transitive on N x N.
Hence, R is an equivalence relation.
Wehave, A={xeZ:0<x<12}
L A={0,1,
and S = {(a, b) : |a— b] is divisible by 4}
(1) Reflexive :
divisible
by 4. Thus,(a,a) € R .. Ris reflexive.
(i1) Symmetric : Let (a,b) € R
= |a —Db| is divisible by 4
= |b—a|is divisible by 4 = (b, a) € R

for and a € A, |a — a] = 0, which is

30.

31.

32.

i.e.,, (a,b) e R= (b, a) € R .. Ris symmetric.
(iii) Transitive : Let (a,b) € R and (b,c) € R

= |a —b| is divisible by 4 and |b — ¢ is divisible by 4
—a-b=zx4klandb-c=+4k,; Vki, k, eN
=>@-b)t(b-c)=x4((k +tk);Vk,k €N
=a—-c=x4(k +tk);Vk,k eN

= |a—c| is divisible by 4 = (a,c) € R

.. Riis transitive.

Hence R is an equivalence relation.

The set of elements related to 1 is {1,5,9}.
Equivalence class for [2] is {2,6,10}

Inarelation R in a set A, the set of all elements related to
any elementa € Ais denoted by [a]
ie,[a]={xeA:(x,a)e R}

Here,[a] is called an equivalence class ofa € A.

We have, A= {1,2,3,4,5}

and R= {(a, b) : |a—b] is divisible by 2}

(1) Reflexive : For anda € A,

|a —a| = 0, which is divisible by 2

Thus, (a, a) € R .. Risreflexive.

(i1) Symmetric : Let (a,b)eR

= |a —b] is divisible by 2

= |b— a| is divisible by 2 = (b,a)eR

i.e., (a,b) eR = (b,a) eR .. R is symmetric.

(iii) Transitive : Let (a, b) €R and (b,c) eR

= |a-b] is divisible by 2 and (b,c) eR

= a-bzx2andb-c==+2k,; Vki,k, eN

= (a-b)+ (b-c)==%2(k,k;) ; Vki,kos eN
=>@-c)=x2(k, +k);Vk,k eN

= |a — ¢| is divisible by 2 = (a,c) € R .. R is
transitive.

Hence, R is an equivalence relation.

Further R has only two equivalence classes, namely
[1]=[3]=[5] = {1,3,5} and [2] = [4] = {2,4}.

(i) The number of relations = 2+ = 2'2
(i1) Since, S; and S; have been assigned the same
judge J,, the function is not one-one. Hence, it is not
bijective.
(iii) There cannot exist any one-one function from S to
J as n(S) > n(J). Hence, the number of one-one
functions from S to J is 0.

OR
(iii) To make R1 reflexive and not symmetric we need
to add the following ordered pairs:
(51, 81), (82, 52), (S5, S3), (S4, Sa)

(i) Ry

(ii) Rs

(iii) (a) Ry and R,

(iii) (b) Required pairs to be added to make the
relation R, as an equivalence relation are:

(1,1), (2,2), (3,3), (2,1), (3,1) and (2,3)
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33.

34.

3s.
36.
37.
38.
39.

40.

41.

(a) (1) Given Relation, R = {l;,1,}: d; is parallel to 1,
2 L, =L
Hence, given relation is symmetric.
(ii) Let 1, 11, and 1, |l; = 1,]|1

[As parallel lines are parallel to each other]
(iii) Given equation of line : y=3x + 2
Comparing withy=mx + C

Slope of parallel, lines is same

". Equation of set of rall line is given by
y=3x+A AeR

OR

(b) Given relation, S = {(1 1,15):1; is perpendicular to 12}
Symmetric 1, L1, =1, L1
(Two lines are perpendicular to each other)
Hence, S is symmetric.
Transitive:
Let L, LL,and I, L1; =1, I,

Thus, relation S is not transitive.

B) A

(D)tanx - sec y

(D) Assertion (A) is false, but Reason (R) is true.
(A) one-one but not onto
(D) neither injective nor surjective.

(d) : We have, f(x)=4+3 cosx, Vx € R
At

x=2f| El=443cosE=4=f] - |=d4+3cos| -~ |=4

Since, f| X |=f[ - X |, But Z»-Z
2 2 2 2

Therefore, f is not one—one.
As—1<cosx<1VxeR=1<7VxeR
= f(x) € [1,7], where [1,7] is subset of R.
.. fis not onto.

Range of cosxis[—1, 1]

(d): .. f: X > Y is one-one, if different element of X
have different image in Y under f. But here, no such
situation is possible.

(d) : Given f(x) = l, forallx e R
X

At x=0€R, f(x) is not defined.

42,

43.

44.

L i nis odd
(c) Given, f(x)= 2
n . .
—, ifniseven
2
Now, f(1) = 12l1:1,f(2):§:1

= f(1)=f(2) but 1 # 2 .. fis not one-one.
But fis onto (? range of fis N.)

Given f(x) = sin x + cos x
f(x) = cos x — sin x
putting f(x) =0

€OSs X= sin X

n 5w
x=—,— ...(forxe[0,27
2 a ( [0,2x])
plotting points
0 R 5n 2n
1 1
n 5w
Here, where x e —,—
44
putting f'(x) = cos X —sin X
T _(n 5n
aax=—e|—,—
2 4 4
£l El=cosE—sint=-1<0
2 2 2

thus f'(x) < 0 for x E[E,S—nj
4 4

Yo 0. n On
= fis strictly decreasing in x € A

We have, A = {1,2,3,4} function f: A — A is one—one
and f(1) =2,f(2) =4,f(3) = 1,f(4) = k.

A f A

'4

As f is one-one, so no two element of A has same
image in A.
L f(4)=3=k=3

For a function to be one-one, no two elements should
have the same image in A.
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45.

46.

f(1) =1 gives

atb=1------ @)

f(2) = 3 gives
2atb=3----- 2)
Equation 2 - Equation 1 gives
a=2

From Equation 1 we get
2+b=1

=b=1-2

=b=-1

Putting the value of a and b in f(x) = ax + b we get the
function as f(x) =2x - 1

Determine whether the function is one one and onto or
not

Let a, b € R such that f(a) = f(b)

f(a) = f(b)

=2a-1=2b-1

=2a=2b

=a=b

~ f(a) =f(b) givesa=Db

So fis one to one

Onto :

Lety €R

If possible let us assume that x € R such that f(x) =y
f(x)=y

=2x-l=y

L

So every element y in codomain set contains a pre -
image (y + 1)/2 in domain set

-~ fis onto

Hence the function f defined on R is both one one and
onto

Given,A =R - {5},B=R - {1}

f:A—>B
x-3

f =

(%) s

for fis one — one

£(x,)=1£(x,)

X, -3 x,-3

X -5 x,-5
(x,=3)(x,=5)=(x,-3)(x, -5)

XX, —5x, -3x, +15 =x,x, = 5%, = 3%, +15
=5x, +3x, = -5x, +3x,

-2X, =-2X

LX) =X,

2

fis one—one.
For if is onto
Let y be any element of R

y=1(x)

47.

48.

x-3
x—5
= yx-5)=x-3

=>y=

= yx-5y=x-3
=>yx—-x=5y-3

X_5y—3
y—1
x-3
f(x)=
) x=5
Sy=3 4
S5y-3 y—1
f
y—l 5y—3_5
y—1
Sy-3-3y+3
S5y-3 y—1
f =
- [y—l] Sy—3—5y+5
y-1
¢ S5y-3 =2_y=y
y—-1 2

fis into

(1) Here n(B) = 3 and n(G) = 2
. Number of relation from B to G =2 =2°
(ii) Number of functions formed from B to G =2° =8
(iii) We have, R = {(x,y) =x and y are student of the
same sex}
.. Risreflexive as (x,x) €R.
Since,(x,y) €R and (y,z) eR = (x,z) €eR
Hence, R is an equivalence relations.

OR
We have f: B — G be defined by f= {(b1, g1), (b2, 22),
(bs, g1)}
Since, elements b; and b; have the same image,
therefore, the functions is not one-one but it is many
one functions.
Since, every element in G has its pre-image in B, so
the functions is onto.
For bijection, function should be one-one and onto
both.
Hence, the function is subjective but not injective.

The function f : R - {—%}—)R is given by

4x

fix) = .
) 3x+4

One-one : Let x,y eR — {—%} such that f(x) = f(y)

4x 4y
= =
3x+4 3y+4
= 4x(3y +4)=4y(3x + 4)

ToppersNotes / 9828-286-909
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49.

=12xy + 16x = 12xy + 16y

= 1l6x=16y=>x=y

.. fis one—one

Onto : Let y be an arbitrary element of R. Then f(x) =y
4x 4y

= =y=3xy+4y = 4x-3xy=4y=>x=
xrd T = 4-3y
4 4
Asy eR R—{—},—y €
3) 4-3y
Also, 4y ¢_—4 as if
4-3y
4 —4 L .
s A — =12y =12y —16, which is not possible.
4 -3y 3
Thus, x=4—yeR—{—i}such that
4 -3y 3
4 4(44); j 16 16
f(x):f(3 X4j: — 12 16y 12 :Tg:y
X+ 3( ax j+4 yrio=lay
4-3y

So, every element in R—{%} has pre—image in
4

3
.. fis not onto.

Given, f(x) = ——

0,0
e * (0

X

(. xe(0), x=—=x)

- 1-x
For one-one : Let f(x;) = f(x,), X1, X2 € (%, 0)

X X
1—1X1 - 1—;2 =% (1_X2)=X2(1_X1)

=X XX T XXX =X 7Xp
Thus, f(x)) = f(x2), = X1 =X,
fis one-one

For onto : Let f(x) =y

=>y=

1_X:y(l—x):x:y—xy:x

:>x+xy:y:>x(1+y):y:>X:—y

l+y
Here, y € (-1,0)

So, x is defined for all values of y in co-domain.

.. fis onto.

A functionf: A—B s called

(i) one-one or injective function, if distinct
elements of A have distinct images in B.

i.e., fora,b € A, f(a)=f(b)=>a=b

(i1) onto or surjective function, if for every element
b €B, there exists some a € A such that f(a)=b.
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Previous Year Questions CBSE

Basic Concepts

MCQ
1. The value of cos [% +cot™! (—\/5 j is (2025)
(A) -1 (B) % ©)0 (D) 1

2.  The graph of a trigonometric function is as shown.
Which of the following will represent graph of its

inverse ? (2025)
Y

1 E
(A)
- 7/2 0 /2
11
1 p
(B) - T/2 0 /2
_1 E
©)
1
(D)

Assertion (A) : Domain of y = cos ' (x) is [1, 1].
Reason (R) : The range of the principal value branch

of y=cos ' (x)is [0,7]— {g} (2024)

(A) Both Assertion (A) and Reason (R) are true and
the Reason (R) is the correct explanation of the
Assertion (A).

(B) Both Assertion (A) and Reason (R) are true and
Reason (R) is not the correct explanation of the
Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

sin |:§ +sin™ [%H is equal to. (2023)
1 1 1
(@)1 (b) 5 (c) 3 (d) 7
If f(x) = |cosx|, then f(%j is (2023)
-1 1
(a)1 (b) -1 () —= (d)

z 9%

Two statements are given, one labeled Assertion (A)
and the other labeled Reason (R). Select the correct
answer from the codes (a), (b), (c) and (d) as given
below. (2023)
Assertion (A) : All trigonometric functions have their
inverses over their respective domains.

Reason (R) : The inverse of tan 'x exists for some x-.
(a) Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion (A).
(b) Both Assertion (A) and Reason (R) are true and
Reason (R) is not the correct explanation of Assertion
(A).

(c) Assertion (A) is true but Reason (R) is false.

(d) Assertion (A) is false but Reason (R) is true.

The value of sinl(cos 13?”) is.  (Term I, 2021-22)

3n b 3n b

(a) —? (b) _E (© ? (d) E

The principal value of cot '(— NE) ) is (2020)
b b 2n 51

(a) _E (b) E (© ? (d) ?
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1 1 _ -1 3+A . .
9. tan '3 + tan A = tan ( - Xj is valid for what 20 If a = sin’ [%J-FCOSl (_%) and b = tan
values of A ? (2020) )
-1
(@) h e (_ é % j (b) A % (ﬁ ) —cot [_f] then find the value of a + b.(2024)
A ! d) All real val fA x N3-3x7 |1
(©) &< 3 (d) All real values o 21.  Simplify : cos ' x+cos—1| —+——— |;—<x <1
2 2 2
10.  The principal value of tan' (tan %j is (2020) (2024)
22. Write the domain and range (principle value branch)
(a) 2n (b) —2n (c) 3n (d) —3n of the following functions:
5 5 5 5 f(x) = tan 'x. (2023)
VSA
4 ) 4 \/3 23. Evaluate : cos ! | cos _7_p (2023)
11. Evaluate: tan™ | 2sin| 2 cos B : (2025) 3
24, Simplify sec—1 (%),O <Xx< L (20210)
| . 3TE 2x° -1 \/z
12. Evaluate: sin sm? (2025)
. (1 . ] 2V2
25. Prove that : 9—Tc—gsm 1(—) =251n l[ij (2020)
13. The range of the principal value branch of the function 4 3) 4 3
y=sec X is (2020) !
| 26. Prove that: sin™' (ZX\/I -x? ) =2cos”'x,——<x<1
14.  The principal value of cos™' (%j is (2020) V2
LAI
15.  Write the value of cos ' (%lj +2sin™ (%} 27.  Solve for x : sin '(1-x ) — 2sin' x =§ (20200)
(Foreign 2014) 1 1 |31
28. Prove that: 2tan™ 5+ tan™ OB tan™ 7 (20200)
16.  Write the principal value of tan "' {sin[—gﬂ
-1
(AI 2014C) 29. Prove that: tan~'/x = —+cos ( j xe[O 1
17.  Find the value of the following : (2020, 2019 C)
cot| E=2cot' /3 (AI 2014C) 30. Prove that: cos™ (Ej +sin”! (E) =sin™ (ﬁj
) 13 5 65
SAI (AL 2019)
oS X - - 31, Prove that: sin? 2+ tan” >+ cos? S =T (2019)
18. (a) Express tan‘l( J,Where — < x<—=in the 65 2
1—sinx 2 2
_ 1
simplest form. (2024) | 32. Iftan "x —cot'x=tan" [Ej,x >0, find the value
OR
2
(b) Find the principal value of tan' (1) + cos' of x and hence find the value of sec™ (—j (2019)
X
Dsin[-L 4 2
st NG 33. Find the value of sin(cos'l 3 +tan™' gj . (2019)
34. Prove that:
19. Find value of k if sin™'| k tan| 2 cos™ ﬁ I
. S 173 n [\/1+x+\/1 X n—lcos’1X'——<x<1
Vi+x—=+1-x) 4 2 N/
(2024)
(20190)
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3s.

If a function f: X — Y defined as f(x) = y is one-
one and onto, then we can define a unique function
g : Y — X such that g(y) = x, where x € Xandy =
f(x),yeY. (2024)
Function g is called the inverse of function f.

The domain of sine function is R and function sine : R
— R is neither one-one nor onto. The following graph

shows the sine function.

Y
5n m V\ 3n H
2 2 2
X : 0O T n i X
-1 2 =
v

—2n -n

y=sinx

Let sine function be defined from set A to [- 1, 1] such
that inverse of sine function exists, i.e., sin' x is
defined from [— 1, 1] to A.

On the basis of the above information, answer the
following questions :

(1) If A is the interval other than principal value
branch, give an example of one such interval.

(ii) If sin "' (x) is defined from [— 1, 1] to its principal
value branch, find the value of sin™ (—%j —sin~' (1)

(iii) (a) Draw the graph of sin"' x from [- 1, 1] to its
principal value branch.

OR
(iii) (b) Find the domain and range of f{ix)=2 sin"' (1 —x).
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Detailed SOLUTIONS

(A) -1
©)
©)

Range of cos™' x is [0, 7t].

(a) : We have,

= sin(ﬂj =1
2

(d) : f(x) = |cosx|

i
At 5 <Xx<meosx <0 ..|cos x| =—cosx = f(x) =—cosx

=cos X = 1 [? cos(m—6)=—cos0]

4 2

(d) : All trigonometric functions are periodic and
hence not invertible over their respective domains but
all trigonometric functions have inverse over their
restricted domains.

Inverse of tan™'x is tanx which is defined for

b
X € R—(2n+1)5,n eZ
.. Assertion is false and reason is true.

(b) : We have,

) 1[ 1371] o [ 31tj
sin”' | cos—— |=sin"' | cos| 2m+—
5 5
. 1 3n . T W
=sin"' | cos— |=sin"' | cos| —+—
5 2 10
=sin'l(—sin£j=—sin'l (sinijz—1
10 10 10

cos(2m+60)=cosh, cos (g 4 ej =—sin0

(d) : We know that cot '(x) €(0,7)
t ' (—/3)=cot| - tEj
cor' (-5 oot ot

=cot™ {cot[%ﬂ = S?R [? cot'[cotd] = 0]

[? cot(n—0) = —cotB]

Thus, the principal value of cot ' (—\/g ) is S?TE .

10.

11.

12.

13.

14.

(c) : Given, tan ' 3+tan"' A = tanl(f +37;»j

tan '3 +tan ' A= tanl( 3+4 J
1-31

for3a<1 .. 37»<1:>7»<%.

tan 'x +tan”'y = tan ' XY i xy < 1
1—xy

(b) : We have, tan™ (tan 3?“)
-

We know that the range of tan 'x is (TN,EJ

1[ 37tj B [ 21‘5]
. tan | tan— |=tan | tan| T——
5 5

o [2nj
=tan | —tan| —

{ 5
=tan"' —tan[z—nj ::_2_15[? tan ' (1 — 0) = tanf)]

5 5
tan™! {2 sin[2 cos”! ﬁﬂ
2
=tan"! 2sin[2><£] =tan"! [2sin£}
6 3
=tan"' 2><£ =tan~' 3>=E
2 3
. 1[ . 37'5} S [ 2TC]
sin” | sin— | =sin~ | sin| T——
5 5
.1 . [27’C] 2n

=sin_ |sin| — || ==

[ 5 5

The range of the principal value branch of the function
y =sec”'x is [0,7]- {g}
Let y = cos—1

(_—lj —> COSy = _—1 —> COSy = —COS(EJ
2 Y75 Y 3

Since, the range of cos 'x is [0,7]

[? tan(m—0) = tan0]

= cosy= —cos(n —gj [? cos(m — 6)=— cosB]

:>y:1r—£—2—7c
303

hence, the prinicipal value of cos ' (—%} is 23_1: .
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15.

16.

17.

18.

19.

Given cos™ (llj +2sin™ (lj
2 2
a1 27 . .m 2n
=cos | cos— [+ 2sin” | sin— |= —
3 6 3

[? Range of cos 'x is [0,n] & of sin" x is [-7/2,7/2]]

Here, tan™' sin[—ﬁj =tan"' (—1) __T
2 4

This is the required principal value as it is lie in

53

Therange of y=tan ' xis [

+2><£=TE
6

N\r—l
N\:!
N~

cot(g— 2cot™ \/gj .

—cot| Z—2cot™| cot X || =cot| E-2. 2
2 6 2 6

T T
=cot| ———|=cot—=+/3
(2 3j 6 3

(a)
[ cosx , X , X
tan - COSX = c0s” ——sin’ —
[ 1—sin xj { 2 2 }
2 X 2 X
cos” = —sin® =
—tan'|—2 2 [az -b’=(a+b)a- b)J
(cos— —sin— J
X X
COS ~ +sin ~ 1+ tan —
—tan'|—2 2 | —tan"
X . X X
cos— —sin— 1—tan—
2 2 2

b4 X
tan — +tan —

—tan'| —24 2 ...{tan(A+ B)=
lftanEtan—
4 2

_ T X)) m X
=tan | tan—+ — =
[ 4 zj 4 2

(b)
We have, sin™' {k tan(z cos! gﬂ =§

k| tan| 2 cos™ (cos E) —sinZ
6 3
k tan [EJ = ﬁ
3 2

kx/_Zg k=1

tan A +tan B
1-tanA-tanB

20.

21.

22,

23.

- 1
Let sin 1[—;) =y

Then,
siny =—-—

We know that the range of the principal value branch

Now,
Let cos"—-1(-1/2)=z
Thus,

COSZ=——

We know that the range of the principal value branch
is [0, «t].

1 [2nj
COSZ=——=CO0S| —
2 3

:>z=2?ne[0,n]

S0,

1 a1 a1 T 2n m 2m
tan” l+cos | ——|+sin | —= |=—F+———=—
2 J2) 4 3 4 3

We have

cos’1x+cos’1(x/2+( 2)/2),VX€(I/2,1)
L,

1——“}

=cos” (x)+cos ' ( 5

=cos ' (x)+cos™ [%) —cos'(x)

1[1) b
=cos |—| ==
2 3
Domain of tan'x = (—o0,00) and range of tan 'x is
5
2°2)
- cos[—%ﬂzcos {cos[73 H (? cos(-0) =

0s ' (cosx)=x V 0<x< )

Il
(<]
]
w
TN —
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24. Let o !
_ o 1 o 1 a1 28. Consider, L.H.S. =2tan"' = +tan'=
X = c0s0 sec =sec | ——— |= 2 7
2x* -1 2cos’0-1 c0s20
= sec ' (sec20) =20 - | |
Hence, sec™ (;j =2cos ' x. = tan” prtan” o =tan” 37 ten” 7
2x* -1 -1 2
4
2 1 31
e C0s20=2cos0-1,secO0= ——
0s6 tan™ = + tan™ =tan™ 21
-4 17
25. Consider L.H.S. = 21 21
+
9_7t _2sin’1 l = 2 r_ sin”! (lj {? tan™ x + tan™’ y= tan™' ( (X y) H
8 4 3) 4|2 3 (1-xy)
2008_1 (lj () {? sin”! x+cos™' x = E} =tan"" 31 R.HS
4 3 2 17
Leta=cos " (lj Hence proved.
3
:>cosa=l:> sina =+/1—-cos’a [? sin’0 +cos’0=1] 20
e 2tan”' O =tan"' (1 o )
= sina = /1 / - \/7 a=sin"" [2\3/5]
22 29. Consider, RH.S. = —cos 1(1 — Xj
So, LS. = —sin” [ J RHS 2 1+x
4 Put x = tan0 ()
. IR | 2 —tan?
26. Consider L.H.S. = sin (ZX\/I -X ) 9 RHS=Lcos |1 tanz ) F (c0s20) :1(29) _0
2 1+tan” 0 2 2

Put x = cosb, we get

=sin™ (2cos 0+/sin’ 6) [? sin O +cos’ 0= 1]

From equation (i), we get
tanf = v/x = 0 = tan”' Vx = LHS

= sin"' (2cosO sind) = sin"' (sin’0) o LHS.=RH.S

=20 [? sin™ (sinB) = 9] Hence proved.

Since, x :jose 30. Letx=cos' (Ej and y=sin"' (Ej .
= 0=cos x 13 5

" 20=2cos ' x =R.H.S 12
or cos X =Eand siny ==

Now, sin x = v/l —cos’x andcos y = \/1 —sin’ y

27.  Given, sin” (1-x)—2sin"' x =§

Put x = siny
= sin' (1-sin y) — 2sin"'(siny) = g = sinx = ,fl—andcosy 1——

-1 . _ _ ¢ J _ 4
=sin  (1-siny) —2y= B [sin~"(sinB) = 6] = sinx= B and cos y = 3
— sin”' (1-sin y) = =+ 2y = l-siny = sin (E + 2yj We know that,

2 2 sin(x +y) =
= 1 —siny = cos’y [sin(1/2 + ) = cos] 5 4 12 3 20 36 56 . 1(56
= l—siny=1-2sin’y [? cos’® =1—2sin’0] Exg 13 §_5+E=ij+y=8m 65
.2 . _
:>251ny.—smy70 12 (3 (56
Replace siny = x or, cos—1| —= [+sin”'| = |=sin"'| =—
13 5 65

:>2x2—x:0:>x(2x—1):0:>X:0,%
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