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CBSE Class-12 Mathematics
NCERT solution
Chapter - 1

Relations & Functions - Exercise 1.1

1. Determine whether each of the following relations are reflexive, symmetric and

transitive:

(i) Relation Rin theset A={1,2,3, ........... 13, 14} defined as R = Ll.. X, J,'_'| 3x—v= [:I} )
(>ii) Relation R in the set N of natural numbers defined asR={(x,y) :y=x+5 and x <4}
(iii) Relation R in the set A = {1,2,3,4,5,6}asR= |(x.): y is divisible by x|.

(iv) Relation R in the set Z of all integers defined as R = |{ x, 1]: x— 1 is an integer}.
(v) Relation R in the set A of human beings in a town at a particular time given by:
@R-= I‘['_ X, J;_'I: x and v work at the same plau:e}-

MR= |(xy) xandy livein the same ll.'_'ll."_ﬂlit‘_‘,-"}-

(©)R= {['__1: _:L'_-|Z xis exactly 7 cm taller than 1}

@R-= Ll.. x,v):xis wife of 1,}

(@ R={[x 1)

x is father Df}'}.
Ans. D R= {(x.1):3x—1=0}. inA={1,2,3,4,5,6,....13, 14}
Clearly R = {(1, 3), (2, 6), (3, 9), (4, 12)}

Since, | x.x | € R, .. Risnot reflexive.

Again |x, v| £ Rbut | v, x| £ R . Ris not symmetric.
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Also(1,3)= Rand (3,9) = Rbut(1,9) £ R, .. Ris not transitive.
Therefore, R is neither reflexive, nor symmetric and nor transitive.
(i) R-= L[.. X, J;_'I v=x+53and x « —1} in set N of natural numbers.
Clearly R ={(1, 6), (2, 7), (3, 8)}

Now ['__1’: J:_'l £ R, .. Ris not reflexive.

Again (x, y| = Rbut | v, x| € R " Ris not symmetric.

Also(1,6)= Rand (2,7) = Rbut(1,7) £ R, .. Ris not transitive.

Therefore, R is neither reflexive, nor symmetric and nor transitive.
(i) R = {(x,1): v is divisible by x} inA={1,2,3,4,5,6}
ClearlyR=(1,1),(1, 2), (1, 3),(1,4), (1, 5), 1, 6), (2, 2), (2, D), (2, 6), (3, 3), (3, 6), (4,4), (5, 5), (6, 6)

Now (. x| ie,(1,1),(2,2)and (3,3) =R .. Risreflexive.
Again | x,v | ie., (1,2)€ Rbut | v, x| £ R .. Ris not symmetric.

Also(1,4)= Rand (4,4) = Rand (1,4) = R, .. Ris transitive.

Therefore, R is reflexive and transitive but not symmetric.

(vR=|[xy): x—yisan integer} in set Z of all integers.

Now ['._1: _1:_'| ie,(1,1)=1-1=0 £ Z ... Ris reflexive.

Again ['__1’: J,'_'I = Rand | v, ."{:I £ Ryie,, ¥— Y and V—X are an integer.". R is symmetric.
Also (x.1,)=2x—), €Zand ().z)=1—z € Zand

['J:l=zl | £ R, .. Ris transitive.
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Therefore, R is reflexive, symmetric and transitive.

(v) Relation R in the set A of human being in a town at a particular time.
@R= I‘['_ x. V) x and y work at the same plan:e}
Since | x,x ) £ R, because x and x work at the same place. .". R is reflexive.

Now, if [ x, 3] € Rand (x, v| £ R, since x and } work at the same place and } and x

work at the same place. .. Ris symmetric.

Now,if (x, y|€ Rand ( v,z ) R = (x,z]€ R . Ris transitive
Therefore, R is reflexive, symmetric and transitive.

(b)R= [['_ x.V):x andy live in the same lncalitj_.-'}

Since I.._T= J:_'l £ R, because x and x live in the same locality. .". Ris reflexive.

Also (x. V)& R = [ 1, x| £ Rbecause x and } live in same locality and } and x also

live in same locality. .". R is symmetric.

Again (x, v|€Rand (y,z]€ R =>(x,z|€ R . Ristransitive.
Therefore, R is reflexive, symmetric and transitive.

(c)R= [['_J:= _:L'_-li xis exactly 7 cm taller than _:L'}

X% is not exactly 7 cm taller than x, so |'_ X, J:_] £ R .. Ris not reflexive.

Also x is exactly 7 cm taller than } but } isnot 7 cm taller than x,so (x, v| £ Rbut

[ v.x) € R .. Ris not symmetric.

Now x is exactly 7 cm taller than V' and ' is exactly 7 cm taller than z then it does not

imply that x is exactly 7 cm taller than z. .. Ris not transitive.

Therefore, R is neither reflexive, nor symmetric and nor transitive.
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(DR={[x y)|:xiswife of _:L'}‘
x is not wife of x,s0 [x_.x| € R .. Risnot reflexive.

Also x is wife of ¥ but V is not wife of x,s0 (x, 1] = Rbut [ 1,x)€ R .. Risnot

symimetric.

Also (x,y]= Rand (y.z )& Rthen (x,z ] € R .~ Ris not transitive.
Therefore, R is neither reflexive, nor symmetric and nor transitive.
(@) R= (x| xisfather I.'_'If;L']‘

x is not father of x, so ['_ X, J:_] £ R .. Ris not reflexive.

Also x is father of } but }V is not father of x,

so (x, v]€ Rbut (1, x| € R .. Ris not symmetric.

Also (x,y]= Rand (y.z )& Rthen (x,z ] € R .~ Ris not transitive.

Therefore, R is neither reflexive, nor symmetric and nor transitive.

2. Show that the relation R in the set R of real numbers defined as R = [[' abj-a<h :}

is neither reflexive nor symmetric nor transitive.

Ans.R = [[' abla=h :} , Relation R is defined as the set of real numbers.

(i) Whether (a.a | £ R, then 4 < 4° which is false. .. R is not reflexive.

(ii) Whether (a5 =(5.a),then g < p? and j < 4°, itis false. .". R is not symmetric.

(iii) Now g < h*, h=<¢* = g =7, whichis false. .". R is not transitive

Therefore, R is neither reflexive, nor symmetric and nor transitive.
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3. Check whether the relation R defined in the set {1, 2,3,4,5,6}asR =

[[' abl-b=a+ 1} is reflexive, symmetric or transitive.
Ans. R = L['_a::r= bl:b= c:r+l}=c:r=£: R
Now R ={(1, 2), (2, 3), (3,4),(4,5),(5,6)} and b =g+1

(i) When h =4 = a=a-+1 whichisfalse,so (a.a | £ R, . Ris not reflexive.

(ii) Whether (. b)=(b.a),then h =g+1 and g =5 +1, false .. R is not symmetric.

(i) Now if (a.b | € R, (b,c]e R=> [a.c) e R
@v) Then h=g+]land o =h+] = =g+ 2 whichis false. .. Ris not transitive.

Therefore, R is neither reflexive, nor symmetric and nor transitive.

4. Show that the relation Rin R defined as R = [[' a.bla= Ei} , is reflexive and

transitive but not symmetric.

Ans. (i) g =g which is true, so |'H=,_.I:| = R, .. Risreflexive.
(ii) g = b but b = 7 which is false. .. Ris not symmetric.

(i) g =} and b < ¢ = g = ¢ whichis true. .". Ris transitive.

Therefore, R is reflexive and transitive but not symmetric.

5. Check whether the relation Rin R defined by R = [[ ablash } is reflexive,

symmetric or transitive.

Ans. (i) For (a.a). g < g- whichis false. .. Ris not reflexive.
(i) For (a@.b).a<& and (h.a).b <a whichis false. .. R is not symmetric.

(iii) For (a,b), (b.c) and (a.c|, g « o° which is false. .. R is not transitive.
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Therefore, R is neither reflexive, nor symmetric and nor transitive.

6. Show that the relation in the set A = {1, 2, 3} given by R = {(1, 2), (2, 1)} is symmetric

but neither reflexive nor transitive.

Ans.R={(1,2), (2, D}, sofor (a.a|,(1,1) £ R. . Risnot reflexive.
Alsoif (@ b | € then | b_a | € R.. Ris symmetric.
Now (a.b )= Rand ( b,_¢c| e then does notimply (. c| € R .. Risnot transitive..

Therefore, R is symmetric but neither reflexive nor transitive.

7. Show that the relation R in the set A of all the books in a library of a college, given by

R= [I'_ x. ¥ ):x and y have same number of pages} is an equivalence relation.
Ans. Books x and x have same number of pages = I.__T= _"{_.l £ R .. Risreflexive.
If (.| R=> (1, x|€ Rso (x.¥)=(p x| .- Ris symmetric.

Nowif (x,v|]ER [y.z)]€ R= (x.z]= R . Ristransitive.

Since R is reflexive, symmetric and transistive, therefore, R is an equivalence relation.

8. Show that the relation R in the set A ={1, 2, 3, 4, 5} given by R =

[|' a.bl: |c:r - Eil 15 E‘i.'Eﬂ} . is an equivalence relation. Show that all the elements of {1, 3,

5} are related to each other and all the elements of {2, 4} are related to each other. But

no element of {1, 3, 5} is related to any element of {2, 4}.

Ans. A={1,2,3,4,5}and R = {(a.D): |a—b]| is even|, thenR={(1, 3), (1, 5), 3, 5), (2, )}
(@) For (a.a], |a::r —c;rl =) which is even. .". R is reflexive.
If |c;r - E:| is even, then |E: - c;r| is also even. ... Ris symmetric.
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Now, if |c;r—EJ| and |E:— |:| iseventhen [g—h+ h— |i'.| = |c:r—|:|is also even. ... Ris
transitive.
Therefore, R is an equivalence relation.
(b) Elements of {1, 3, 5} are related to each other.

Since |1 —3| =2 |3 -5

=2[-3

=4, all are even numbers

—> Elements of {1, 3, 5} are related to each other.

Similarly elements of (2, 4) are related to each other.

Since |2 ——1| =2 an even number, then no element of the set {1, 3, 5} is related to any

element of (2, 4).

Hence no element of {1, 3, 5} is related to any element of {2, 4}.

9. Show that each of the relation R in the set A = [_T e £Z:0=x=l1 2} . given by:
(R= L|'a:1r=.?i:'|: |c;r—E:| is a multiple Df—l}»

() R= [[ a.b)-a= E:} is an equivalence relation. Find the set of all elements related to 1 in

each case.
Ans. A={x€Z:0<x<12}={0,1,2,3,4,5,6,7,8,9,10,11,12}

(1)) R={(a,b): |a-Db| is a multiple of 4}

For any element a € A, we have (a, a) € Ras |a-a=0]| is a multiple of 4.
~. Ris reflexive.

Now, let (a, b)) € R = |a-Db| is a multiple of 4.

= |-(a-b)| = |b-a] is a multiple of 4.

= (b,a) ER

- R1s symmetric.

Now, let (a, b), (b, c) € R.

= |(a-b)| is a multiple of 4 and | (b - ¢)| is a multiple of 4.
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= (a - b) is a multiple of 4 and (b - ¢) is a multiple of 4.
= (a-c)=(a-b)+ (b-c)is amultiple of 4.

= |a-c| is a multiple of 4.

=(a,c) €ER

~. R 1is transitive.

Hence, R is an equivalence relation.

The set of elements related to 1 is {1, 5, 9} since

|1-1] =0is amultiple of 4,

|5-1| =4is amultiple of 4, and

|9-1| = 8is amultiple of 4.

(i) R={(a, b): a = b}

For any element a €A, we have (a, a) € R, since a = a.
. Ris reflexive.

Now, let (a, b) € R.

=a=b

=>b=a

= (b,a) €R

. R is symmetric.

Now, let (a, b) € Rand (b, ¢c) € R.
=a=bandb=c

=>a=C

=(a,c) €ER

.. Ris transitive.

Hence, R is an equivalence relation.

The elements in R that are related to 1 will be those elements from set A which are equal to 1.
Hence, the set of elements related to 1 is {1}.

10. Give an example of a relation, which is:

(i) Symmetric but neither reflexive nor transitive.

(>ii) Transitive but neither reflexive nor symmetric.
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(iii) Reflexive and symmetric but not transitive.
(iv) Reflexive and transitive but not symmetric.
(v) Symmetric and transitive but not reflexive.

Ans. (i) The relation “is perpendicular to” .-"1 is not perpendicular to .-":_
If [ L/, then [, | [,howeverif [ |/, and [, | [ then [ isnot perpendicular to /..

So itis clear that R “is perpendicular to” is a symmetric but neither reflexive nor

transitive.
(ii) Relation R = I\l' X,V ) J;}

We know that x = x is false. Also X = } but } = X js false and if X > ', V = Z this

implies x = z.

Therefore, R is transitive, but neither reflexive nor symmetric.
(iii) “is friend of” R = [I'_ x, ¥ ): xis afriend of J;}

Itis clear that x is friend of . .. Ris reflexive.

Also x isfriend of ' and } is friend of x. .. Ris symmetric.
Also if x isfriend of } and ! isfriend of = then

% cannot be friend of = .". Ris not transitive.

Therefore, R is reflexive and symmetric but not transitive.
(iv) “is greater or equal to” R = [l'_ X, J,'_'I TX S _}'}

It is clear that x = x .. Ris reflexive.

And x = 7 does notimply V = x .. Ris not symmetric.

But x =1, V=7 = x =z .. Ristransitive.
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Therefore, R is reflexive and transitive but not symmetric.

(v) “is brother of” R = [I: x.¥):xis abrother of _:L'}‘

It is clear that x is not the brother of x. .". Ris not reflexive.

Also x is brother of ' and V is brother of x. .. R is symmetric.

Also if x is brother of ' and ! is brother of =z then

% can be brother of = .. Ris transitive.

Therefore, R is symmetric and transitive but not reflexive.

11. Show that the relation R in the set A of points in a plane given by R = {(P. Q) :
distance of the point P from the origin is same as the distance of the point Q from the

origin}, is an equivalence relation. Further, show that the set of all points related to a

point P = (0, 0) is the circle passing through P with origin as centre.

Ans. PartI: R = {(P, Q): distance of the point P from the origin is the same as the

distance of the point Q from the origin}

LetP|x;,1; | and Q| x;, 1, | and O (0, 0).

b2 g

.0P=0Q = »\/.Tl: +;L'1: = '\{1 +_:L'§ =+ = x4y
Now, For (P, P), OP = OP .". Ris reflexive.

Also OP =0Q and 0Q = OP = (P, Q) =(Q, P) = R .. Ris symmetric.
Also OP = 0Q and OQ = OR =: OP = 0Q .. Ris transitive.

Therefore, R is an equivalent relation.

Part II: As _TI: + J"l: = 1 + 1 = -2 (let) = ¥~ +1° = which represents a circle with

centre (0, 0) and radius .
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12. Show that the relation R defined in the set A of all triangles as R = {(T4, T9) : T1 is
similar to T}, is an equivalence relation. Consider three right angle triangles T, with
sides 3, 4, 5, T2 with sides 5, 12, 13 and T3 with sides 6, 8, 10. Which triangles among Ty,

To and T3 are related?

Ans. Part I: R = {(Tq, T9): T is similar to T} and T4, T are triangle.

We know that each triangle similar to itself and thus (T4, T9) = R .". Ris reflexive.

Also two triangles are similar, then T;{ = Ty = Tq = T, .". Ris symmetric.

Again, if then T{ = Ty and then To = T3 —:then T; = T3 .. Ris transitive.

Therefore, R is an equivalent relation.

Part II: It is given that T, T, and T3 are right angled triangles.

—: T with sides 3, 4, 5, T, with sides 5, 12, 13 and

T3 with sides 6, 8, 10

Since, two triangles are similar if corresponding sides are proportional.
j_4_5

Therefore, — = — = =

6 & 10

b | =

Therefore, T; and T3 are related.

13. Show that the relation R defined in the set A of all polygons as R = {(P4, P,) : P; and
P, have same number of sides}, is an equivalence relation. What is the set of all

elements in A related to the right angle triangle T with sides 3, 4, and 5?

Ans. Part I: R = {(P4, Py): P; and P, have same number of sides}

(i) Consider the element (P4, P,), it shows P, and P, have same number of sides.

Therefore, R is reflexive.
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(>ii) If (P4, Py) £ R then also (P, P{) = R
7. (Pq, P9) = (P9, Pq) as P; and P, have same number of sides, therefore, R is symmetric.

(iii) If (P4, Py) = R and (P,, P3) = R then also (P4, P3) = R as P4, Py and P3 have same

number of sides, therefore, R is transitive.
Therefore, R is an equivalent relation.
Part II: we know that if 3, 4, 5 are the sides of a triangle, then the triangle is right angled

triangle. Therefore, the set A is the set of right angled triangle.

14. Let L be the set of all lines in XY plane and R be the relation in L defined as R = {(L4,
Lo) : L4 is parallel to Ly}. Show that R is an equivalence relation. Find the set of all lines

related to the line v =2x+4.

Ans. PartI: R = {(Lq, Ly): L is parallel to Ly}

(i) It is clear that L4 || Lqi.e., (I}, L) £ R .. Ris reflexive.

(i) IfLq || Lyand Ly || Lq then (L, Ly) £ R .. Ris symmetric.
(iii) If Ly || Ly and Ly || L3 = L4 || Lg .. Ris transitive.

Therefore, R is an equivalent relation.

Part II: All the lines related to the line v = Zx +4 and v = 2x+ X where |; is areal

number.

15. Let R be the relation in the set {1, 2, 3, 4} given by R = {(1, 2), (2, 2), (1, 1), (4, 4), (1, 3),
(3, 3), (3, 2)}. Choose the correct answer:

(A) Risreflexive and symmetric but not transitive.

(B) Ris reflexive and transitive but not symmetric.

(C) Ris symmetric and transitive but not reflexive.
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(D) Ris an equivalence relation.

Ans. Let R be the relation in the set {1, 2, 3, 4} is given by
R={(1,2), 2,2),1,1), 44D, 1,3),G,3), G, 2)}
(a@,1),@2,2),3,3),4,4) = R ..Risreflexive.

(b) (1,2) £ Rbut(2,1) £ R .. Ris not symmetric.

(©If(1,3) =Rand 3,2) = Rthen (1,2) = R .. Ris transitive.

Therefore, option (B) is correct.

16. Let R be the relation in the set N given by R = I\I' abla=b-2.b=6 } _ Choose the

correct answer:

A)(2,4) =R

B)@3,8) =R

(C) (6,8 =R

MD)@B,7) =R

Ans. Given: a=b—21 b =6

(A) a =2.b=4,Here } = § is not true, therefore, this option is incorrect.
B)a=3b=8and g =h—2 = 3=8-2 = 3 =6, which s false.
Therefore, this option is incorrect.

C©a=6b=8and g =h—2 = 6 =8—2 = 6 =6, whichis true.
Therefore, option (C) is correct.

M a=8b=Tand g =h—2 = §=7 -2 = 8=5, whichis false.
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CBSE Class-12 Mathematics
NCERT solution
Chapter - 1

Relations & Functions - Exercise 1.2

|
1. Show that the function f: E.. —E. defined by f|x|=— is one-one and onto,
T

where E.. is the set of all non-zero real numbers. Is the result true, if the domain E.. is

replaced by N with co-domain being same as E..?

Ans. f(x] =l=f: R.—=R.

X

A | A |
PartI: flx|=— and flx |=—
- X, - X,

o . 1 1
Iff[x1|=f[1:|then—=—
. E . = . -.'L_.l _-||:-\.

4

= X=X

- f isone-one,

A |
flx)=—
HTY
1
= V=—
.
1
= X=—
F
1) L

= f — =y - [ isonto.

'-.:L'

Part II: When domain R is replaced by N, co-domain R remaining the same, then,
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f=N—=R

If flxa)=f(x)

— 1, =M, where 7.7, E N

". f isone-one.
But every real number belonging to co-domain may not have a pre-image in N.

= N .. f isnot onto.

2. Check the injectivity and surjectivity of the following functions:
@ f: N— N givenby f(x)= .
(i) f: Z— Z givenby f['_ J:_'I _
Gi) /- R >R givenby f(x)= %
@v) £ N— N givenby f(x) = v
) f: Z—>Z givenby f(x)= 2
Ans. () f: N— N givenby f(x)= =
If f{x)=f(x] then _1;1: -

= X =X,

~. f isinjective.
There are such numbers of co-domain which have no image in domain N
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e.g. 3 £ co-domain N, but there is no pre-image in domain of f.

therefore f isnotonto. .. [ isnot surjective.

G f: Z—Z givenby f(x)=x

Since, Z = {[:I:il:ﬂ:il______} therefore, f(—1)=7(1)=1
—> —] and 1 have same image. .. f isnot injective.

There are such numbers of co-domain which have no image in domain Z.

e.g. 3 £ co-domain, but ﬁ 2 domain of /. .. j isnotsurjective.

(i) /- R —R givenby f(x)= X

As f(-1)=f(1)=1
— —] and 1 have same image. .. f isnot injective.
e.g. —2 = co-domain, but ,||"_j = domainRof f. .. f isnotsurjective.

(iv) f: N— N givenby f(x)= ¥
If f[ ."fl_.l = f[ s | then 1’1’: = _'f':
= x5=X

i.e., for every x £ N, has a unique image in its co-domain. .. f isinjective.

There are many such members of co-domain of f which do not have pre-image in its

domain e.g., 2, 3, etc.

Therefore f isnotonto. .. f isnot surjective.
W) f: Z—Z givenby f ['_ J:_'l =¥
If £ ()= f(x) then x5 =3
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= X=X
i.e., for every x £ Z, has a unique image in its co-domain. .. f is injective.

There are many such members of co-domain of f which do not have pre-image in its

domain.

Therefore f is notonto. f is not surjective.

3. Prove that the Greatest integer Function f: E — R, given by f|( x| :[_1:]: is
neither one-one nor onto, where [1] denotes the greatest integer less than or equal to

X.

Ans. Function f: R —R  givenby f(x]| =|::r]
"l=x=2, fix)=1

. fl(l)=1and f(1.1)=1

". f isnot one-one.

All the images of x & R belong to its domain have integers as the images in co-domain. But
no fraction proper or improper belonging to co-domain of f has any pre-image in its

domain.

Therefore, f is not onto.

4. Show that the Modulus Function f: R — R, givenby f|x|= |1| is neither one-

one nor onto, where is -*. if x is positive or 0 and is —1. if x is negative.

X

Ans. Modulus Function f: R — R, givenby f(x) =]
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—x iffx =0
Now |_1‘|= 0, ifx=10
|.T= if x =10

= f contains (—1,1}.(11).(-2.2).(2.2)
Thus negative integers are not images of any element. .. f is not one-one.
Also second set R contains some negative numbers which are not images of any real number.

" f isnot onto.

1 ifx =0
5. Show that the Signum Function f: R — R, given by f(x)=70 ifx=0 Iis
|—1= if ()

neither one-one nor onto.

1L ifx=0
Ans. Signum Function f: R — R, givenby f(x)=10, if x=0
|5—1= if < ()

f(l)=r(2)=1

= f(x)=f(%)=1forn>0

= X, #X, .. [ isnotone-one.

Except —1.0.1 no other members of co-domain of f has any pre-image its domain.

- f is not onto.

Therefore, f is neither one-one nor onto.

6.LetA={1,2,3}, B={4,5,6, 7} and let f ={(1, 4), (2, 5), (3, 6)} be a function from A to
B. Show that | is one-one.
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Ans.A={1,2,3},B=1{4,5,6,7}and f ={(1,4), (2,5),(3,6)}
Here, f(1|=4. f(2]=5and f(3)=6
Here, also distinct elements of A have distinct images in B.

Therefore, f is a one-one function.

7. In each of the following cases, state whether the function is one-one, onto or

bijective. Justify your answer.

@ f: R —R definedby f{x)=3-4x

@) f: R >R definedby f(x)=1+x

Ans. () f: R —R definedby f(x)=3-4x

Now, if x;.x, € R, then f ['_ J:l_'l =3—4x and f ['_ b _'I =3—4x
And if f(x)= f(x,), then x; =x, .. f isone-one.

Again, if every element of Y (- R) is image of some element of X (R) under [, i.e., for every

V £ Y, there exists an element x in X such that | x| = .

Now v=3—4x

3—v
= X= -
4
(3-y) (3-y)
fh . ,’=3_41 T
= flx)=3-3+y=y

" f is onto or bijective function.
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i) f: R >R definedby f(x)=1+x

Now, if x;,x, € R then f(x]= 1+ and f (2 )=1+ X
And if f{x )= f(x),then o =1

= X, =TX, .. [ isnotone-one.

Again, if every element of Y (- R) is image of some element of X (R) under f. i.e., for every

V £ Y, there exists an element x in X such that | x| = y.

Now, y=l+x =z=+/y—1

Cf(Wy-1)=1+y—1=—y#y
- f is not onto.

Therefore, f is not bijective.

8. Let A and B be sets. Show that /' : AxB — Bx Asuchthat f(a.b|=(b.a) isa

bijective function.

Ans. Injectivity: Let (g, 5 | and (a,.b, | € AxBsuchthat f(a.b )= f(a,.b |
= (b.a) ) =(b,.a,]

= b =b anda =a

= (a.5) = (a;.5,)

= (a.b ) = (a,.b,) forall (a.5).(a,.b,) AxB

So, f isinjective.

Surjectivity: Let | &, ¢ | be an arbitrary element of Bx A. Then 5 = Band a £ A.
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= |a.b)= AxB
Thus, forall (5.a ) £ Bx A, theirexists (g.5|= AxBsuchthat f(a.b|=(b.a]

So, /- AXB — B X Aisan onto function, therefore f is bijective.

"+l

J —. if 77 15 odd

9.Let f: N— N bedefinedby f(n)=< ~ for all 77 = N.
o b

—_ if m 15 even

>

. -

State whether the function f is bijective. Justify your answer.

" +1
T ifnisodd

- - Iy " Fr :

Ans. f: IN — N be defined by f[:il:J. -

o o, .

—_ if m1s even
S

. -

. .oon 2
= T=—=Z=
=land f(21)= 573 1

@ f['_l_'lz n+1 _ 1+1 _

T T

The elements 1, 2, belonging to domain of * have the same image 1 in its co-domain.
So, f is not one-one, therefore, f is not injective.

(b) Every number of co-domain has pre-image in its domain e.g., 1 has two pre-images 1 and
2.

So, f is onto, therefore, f is not bijective.

10. Let A = R - {3} and B = R - {1}. Consider the function / : A — B defined by

L Mx=20
flx)|= .. Is ' one-one and onto? Justify your answer.
-\ x=3)
c. o ox—2
Ans.A=R-{3}andB=R-{1}and f| x|=
' E 1.-_3
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I . A

co X —2 A

Let x,.%, = A then /(%) ="—and f(x)== :
- X — X, —

Now, for f ['. _1’1_'] =f [., i ..]

T
x %

:::; =
.-||.'-1 _3 :':: _3

= (q-2)(x-3)=(x5-2)(x-3)
:; :ll.Fl:ll.F: _3:{1 - 2:':: + 5 = .."l.l-l :II.-: —1.";’1 _3.":: + 5

— —3x—2x,=—-2x-3x

= X, =X, .. [ isone-one function.
r—2

Now v =
.-'I.l-_

3y-2
= x=
y—1
E'J-_ -5
f"iq—_ y-1 ~ _3y-2-2p+2
Vy-1) =2 o Gy-2-3y+3
-1
= flx)=y

Therefore, f is an onto function.
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11.Let f: R — R bedefinedas /(x| = % _ Choose the correct answer:

(A) f is one-one onto
(B) / is many-one onto
(C) f is one-one but not onto

(D) [ is neither one-one nor onto

Ans. f(x|= ¥ and R =R

Let ;. x, € R, then fx |= _1’14 and f(x, )= 14
= I =IX,

Therefore, f is not one-one function.

Now, 1'= _‘-;'1

Bl

= x=+

x=Iy

L
L

e
Il
fd
F
Il
Fd
QD
=
o
™
I
F
da | =
Il
I
Fed
]
Il
Fd

.- f

&
S - LY -

e

Therefore, f is not onto function.

Therefore, option (D) is correct.

12.Let f: B — R bedefined as /| x)=3x Choose the correct answer:

(A) f is one-one onto

(B) / is many-one onto
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(C) f is one-one but not onto

(D) / is neither one-one nor onto

Ans. Let x;.x, —» Rsuchthat f(x )= f| x|
= 3x, =3x,

= X=X

Therefore, f is one-one function.

Now, consider } = R (co-domain of f) certainly x =< = R (domain of f)

¥
3

—

Thus for all V' € R (co-domain of f ) there exists ¥ == = R (domain of f ) such that

s |

=3

flx)=7

¥
3

Lad | e

" e

Therefore, f is onto function.

Therefore, option (A) is correct.
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CBSE Class-12 Mathematics
NCERT solution
Chapter-1

Relations & Functions -Exercise 1.3
1.Let / :{1,3,4} —* {1,2,5}and £ : {1,2,5} — {1,3} begivenby / = {(1,
2), (3,5), (4, 1)} and £ = {(1, 3), (2, 3), (5, 1)}. Write down g2/
Ans. f ={(1,2),(3,5), @ 1}and £ ={,3), (2, 3), (5, 1)}
Now, f(1)=2.f(3)=5.F(4)=1and g(1)=3.g(2)=3.2(5)=1

(gof)(m)=g[ f(x)]=g[F(D]=2(2)=3

gl f(3)|=g(5)=1and g| F(4)]|=g(1)=3

Hence, gof = {(1, 3), (3, 1), (4, 3)}

2. Let /.2 and % be functions from R — R. Show that:
(f+g)oh= foh+goh

| f.g)oh=( foh).| goh)

Ans. () Toprove: | f+g|oh= foh+goh

LHS=(f+gloh= [f+-1:r||r[1’||—f|r[1’ |+g[h(x)]= foh+ goh =R.H.S.

(b) To prove: ( f.g|oh=( foh).( goh]

L.H.S.={ fgloh=(fg)l h(x)]= f} 7 x Vgl k(x| = fohgoh =R.H.S.

3. Find 29/ and fog, if:
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M f(x)=planda g (z) = |5z — 2|

. : !
(ii) f1x)=8x and glx)=x3

Ans. To find: gof and fog

gof =g[ f(x)|=g[|d] and fog = f[2(x)]= F[(3x=2)] = [5x—2| = [5|x-2
(ii) f[__'{_]:S'IL and 'F[_T.]z"fg
r P r 37 !
gof =g| f(x) = 2|8x | (8:4)F =2x
e

and fog=flg(x)[=f | =8 & =8x

[4x+3] 2 o 3
[':5_1,__1'.'] 1;§ show that fof [x)|=x, for all x ;f=§_ What is the

- 7
inverse of f :

a.1f flx)=

c . [4x+3) 2
Ans. Given: f|x|=- = xE—
0 [Bx—4) 3
dx+3)
fof (x) = T (x)] Cdx+3 ] 41& bx—4 .-|+ l6x+12+18x—12
LHS.= jof|x|=7|J1x||= F| = — - =
=7 f'_ﬁr—4_| g Axt31_, 24x+18-24x+16
\6x—4)
34x
= ——=1x =RH.S.
34
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dx+3
fax—4

Now, v =
= bxy—4v=4x+3
= by —dx=4v+3

= x(6y—4)=4y+3

4v+3
= X=

61 —3

dx+3
= V= —

Gx—3

Hence inverse of [ = f.

5. State with reason whether following functions have inverse:

(i) f :{1,2,3,4} = {10} with / = {(1, 10), (2, 10), (3, 10), (4, 10)}

(ii) £ : {5,6,7,8} —* {1, 2, 3,4} with £ = {(5, 4), (6, 3), (7, 4), (8, 2)}

(iii) 1 : {2, 3,4,5} —* {7,9,11, 13} with 1 = {(2, 7), (3, 9), (4, 11), (5, 13)}
Ans. () f ={(1,10), (2, 10), (3, 10), (4, 10)}

It is many-one function, therefore f has no inverse.

(i) £ ={(5,4),(6,3),(7,4), (8,2)}

It is many-one function, therefore £ has no inverse.

(i) ;7 ={2,7), 3,9), (4,11), (5, 13)}

/7 is one-one onto function, therefore, }; has an inverse.
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-

6. Show that [ : [—Lll —* R given by flx] :—’r is one-one. Find the inverse

|x+2)
of the function [ : [—Ll] — Range .-

-

Ans.Partl: f:[-11]— Rgivenby flx|=——.x=-2
f[-11] givenby S LX) =)
; 3 .-'l.l-l 3 g -'l--:

Let x.%,  [—L1], then f(x]= and f (%)=

- x +2 x, +2
When f(x)= f(x)  then ——=—2

en o= e en =
L e n+2 xn+2

= X +2x =55 + 12X,
= x =X, ~. [ isone-one.

Part Il: Let } < Range of [

-

= V= f[ _1;'] =— for some x in [—Ll]
0 x+ 2
¥
As v =
x+ 2

2y
= X=
1-1
1 21.-'
= Ty — - f isonto.
1-2
1 2."{'
Therefore, f " x=
1—x
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7. Consider / : R = Rgiven by f|x]=4x+3. Show that [ is invertible. Find
-3
the inverse of /- [Hint: f~! (y) = yT]

Ans. Consider f :R — Rgivenby (x| =4x+3
Let X;,X, € Rithen  f(x)=4x+3 and f(x | =4x, +3
Now, for f(x )= f(x;),then 4 +3=4x,+3 = x=x, - f isone-one.

Let V= Range of

= yv=4x+3
V—3
== X=-=-
4
(y-3)  (¥-3)
" f: 1 !:—1 1 |+3=1

= flx)=y .. f isonto.

V=3
—

Therefore, f is invertible and hence, x= f (v ]=

8. Consider f: R —}[433] given by f['_l’:l =x" +4. Show that J is invertible
with the inverse /' of / given by /(1) =4/ —4. where R_ is the set of all

non-negative real numbers.

Ans. Consider f': R_ —» |:—1:r] and f(x)= X +4.

Let ;. %, £ R — [-L :::] ,then f( )= ."{1: +4and fx, |= 1 +4
= x +4=2x +4

= X, =X, .. [ isone-one.
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Now V= _‘-f +4

= x=fv—4 as x>0
AR = () sy

= f ['_ J;_'] =y . f isonto.

Therefore, f( x) isinvertible and (3] = ,‘{: :

9. Consider f:R_—[-5.x] given by f(x)=9x+6x—5 show that f is

(r6)-1)
= 3 - )

invertible with /(1)

Ans. Consider f:R_ — [—i :t] and f(x)= 9% +6x—5.

Let x,,%, £ R =[5, |, then f(x)= Ox +6x, — 5 and Flx )= O] + 6, —5
Now, f(x)= f(x) then 9x5 +6x—5=09x3 +6x —5

= O + 63 =9 +6x,

= 9(x —x | +6({x—x)=0

= (2 —x)[9(x+2x)+6]=0

= 5—x,=0

= =X, .. [ isone-one.

Now, again y'= Oy +6x—35

= 9x" +6x—(5+y)=0
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~ T:—5J_r,f[-.5.-r+4x9[-.5+}.-| _6+6.firsty 646,46 _ Jrt6-1
- 18 18 3

18
‘hre-1) [(re-1)V [ fre-1)
fl"”:f. - ] l=9 l 6 3 l—j-

Cy+6+1-2.f56 ) |
= - l Fr 1 — —.:i
9 I+ (fr+6 1

% 9
- y+7-2rv+6+2.1+6-2-5=1 - f isonto.

Therefore, f ['_ _1:_'| is invertible and f_l (%)= v+6-1 |

10. Let / : X — Y bpe aninvertible function. Show that / has unique inverse.

(Hint: Suppose &, and g, are two inverses of /. Then for all

fe¥Y. fog(v)=1.(v)= fog,(1). Use one-one ness of [).
Ans. Given: f: X — Y be an invertible function.
Thus f is1-1 and onto and therefore f -1 exists.

Let & and 2. be two inverses of f . Thenforall V=Y,

fog(v)=I(y)=fog,(v) - fog l(y)=rfog, (V]

- The inverse is unique and hence f has a unique inverse.
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11. Consider [ : {1,2,3} = {a.b.c| givenby f(l)=a.f(2]=band f(3)=c
R |
Find /™ andshowthat ( /' | =f.

Ans. [ = [['_1=._r;r_'| (2.5).(3.¢) }, then it is clear that / is 1 — 1 and onto and therefore f‘l

exists.

Also, f'= [['_Lc;r_']:['_.’;i:j_] =['_f.=3_]} and | f '|_:l = [['_lzczr_ll {2.5).(3. t'._ll}= f

-1

Hence, ( ') = fF
12.Let /. X — ¥ be an invertible function. Show that the inverse of f_l is J
ool
. 1
Jhe, [ =1
Ans.Let /- X — Y be an invertible function.

Then f is one-one and onto

— .V — Xwhere £ isalso one-one and onto such that

gof (x)=1, and fog(v)=1,
— g:f_l
Now, fFlo( '|_1 =1 and fﬂ{f’la[_f'l:]_l]: fol
= [fpfo( ) =f
-l
= lo(f7) =7

= (1 =7

aal —

: then Jof (x) is:

13.If f : R = Rgiven by f['_w;'|:|'3—_j|
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] ]

(A)

I

(B) -+~

(C) x

(D) [3—x|

[y e

Ans. / :R — Rand flx)=(3-2")

_—
—

=‘r’f|f[r||— 3—If[1’

_1 1

—.3—[3—1 ]. = (3-3+4x )X
Therefore, option (C) is correct.

jﬁ 4x
L3

14.Let f :R- - ,l*“' —* R be a function defined as f (x| = kT
- x

LS

. The inverse of

/ isthe map £ :Range of / — R—‘:?!l-’ given by:

N rl

3y

(A) gly|=—
3—4y

4y

(B) gly|=—
4-3y

- 4v

(C) gly|=—
- 3-4y

. 3y

(D) gly|=—
- 43y
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Ans. Given: [ :R-+« — — Rand f|x]= b
L3 T 3x+4

b -

-

_].'\'\.
Now, Range of f—}R—<i—§:>

LS

Let y= f(x)
4x
V=
3x+4

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

dv
4-3y

= X=
4y

S R

Therefore, option (B) is correct.
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CBSE Class-12 Mathematics
NCERT solution
Chapter - 1

Relations & Functions - Exercise 1.4

1. Determine whether or not each of the definition of * given below gives a binary

operation. In the event that * is not a binary operation, given justification for this.
(1) On z‘__ define*by s *h=g->5

(ii) On £, define *by 4% h = gb

(iii) On R, define * by 4 *j = gh-

@(iv) On Z~, define*by a*b =|a—5|

(v) On VA define*by o *h =g

Ans.(i))On 7= ={1,2,3,....}, a®*b=a-5

Therefore, operation * is not a binary operation on 7-.
@@)On 7+ ={1,2,3,...}, a®*b=gabh

Leta=2b=4 . g*h=2x4=8¢ 7°
Therefore, operation * is a binary operation on 7~.
(iii) on R (set of real numbers) 4 *h = gh°
Leta=52.b=3 ~axb=5.2(3)"=36.8cRr

Therefore, operation * is a binary operation on R.

@von z- ={1,2,3,...}, a*b =|a—b|
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Leta=3b6=7 " axb=3-T7|=|-4]=4¢ 7-

Therefore, operation * is a binary operation on 7~.

(WMOn 7-={1,2,3,...}, a*b=a

Leta=5b=7 " axb=5x7=35¢ 7-

Therefore, operation * is a binary operation on 7~.

2. For each binary operation * defined below, determine whether * is commutative or
associative:

() On 7. define s *h =g—h

(ii) On Q, define g *h =gbh+1

s [
(iii) On Q, define o 4 = —

(iv) On Z, define 5=} = 2%

(V) On Z. define 5*j = 5°

(vi) On R-{- 1}, define g * 5 =

h+1
Ans. (i) For commutativity: g *h=g—b and b*g=h—ag=—(a—-bl=a*h
For associativity: a *(b*c|=a*(b—c) =a—(b—c|=(a-b+c)

Also, (a*b)*c=(a—b)*c = (a—b—c)
La¥(b¥c)=(a*h)*c
Therefore, the operation * is neither commutative nor associative.

(ii) For commutativity: g *h =gh+1 and h*ga=ba+l=ab+1=a*b
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For associativity: a*(b*c|=a*(bc+1) = a(be+1)+1=abc+a+1
Also, (a®b|*c=(ab+1)c+] = abc+c+1
*(b*c)=(a*b)*c

Therefore, the operation * is commutative but not associative.

b b b
(iii) For commutativity: a *b =HT and h*¥g= Taz HT = a*h
(be HE’/
For associativity: a*[b*f] =a¥ ? I =
: . ';- E'l' 'ﬂ-b/
Also, {a®b)%c = T
a*(b*c)=(a*b)*c

Therefore, the operation * is commutative and associative.
(iv) For commutativity: ;%5 =2% and p* 5 =2 = 2% _ 5=}
For associativity: a* (b *¢|=a*2 “=(2 |
Also, (a*B)*c={2%]*2 = 2%,
a*(b*c)=(a*b)®c
Therefore, the operation * is commutative but not associative.
(v) For commutativity: 5 *5 = 5° and p*4 = 3*
= a®*b=b%qg

For associativity: a*(b*c|=a* b = (a) |

Material downloaded from myCBSEguide.com. 3/11


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets
Also, (a®*b)®*c=|a” |®c = g¥
a*(b*c)=a*b|*c
Therefore, the operation * is neither commutative nor associative.

and b*azi = a*b=b%*a

(vi) For commutativity: g * b=

b+1 a+1
. it 5(p%e) = 3?-’ b :_ a _actl)
or associativity: g [ |‘.'] a _1| = ?blﬂ = brerl
Also, ['a*.’;:']*c:. _: . /+1 a
S b+1) .r+/ (B+1)(e+1)

a*(b*c|=(a*b)*c

Therefore, the operation * is neither commutative nor associative.

3. Consider the binary operation .. on the set {1, 2, 3, 4, 5} defined by

a s b=min {c:f= b}» - Write the operation table of the operation .

Ans. Let A={1, 2, 3,4, 5} defined by a b =min {._r;r= .b} i.e., minimum of @ and A

NN NN =N
W W | W | N[~k |w
R W N
U || W (N |- U,

g W N =
== = = = e

4. Consider a binary operation * on the set {1, 2, 3, 4, 5} given by the following
multiplication table (table 1.2).

(i) Compute (2*3)*4and 2 * (3 * 4)
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(ii) Is * commutative?
(iii) Compute (2 * 3) * (4 * 5)
(Hint: Use the following table)

Table 1.2

b Wi |-

el R
=N = NN
R, Wk, | P, W
=R R N
G| = | == |=|u

Ans.(i)2*3=1and3*4=1

Now (2*3)*4=1*4=1and2*(3*4)=2*1=1

(i)2*3=1and3*4=1

2 * 3 =3%*2 and other element of the given set.

Hence the operation is commutative.

(i) (2*3)*@4*5)=1*1=1

5. Let * be the binary operation on the set {1, 2, 3, 4, 5} defined by 7 *'5 = H.C.F. of a

and 5_Is the operation * same as the operation * defined in Exercise 4 above? Justify

your answer.

Ans.letA={1,2,3,4,5}and g*'h= H.CF.of @ and 5

Dl w I N e

el e il Tl
[NCI SN B NCN RSO I O
R |lw | Rk~ w
[ SO B NCI SN N
el i Ll a2
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[ s o] o] 2] 2] 5]

We observe that the operation *' is the same as the operation * in Exp.4.

6. Let * be the binary operation on N given by 7 * 5 = L.C.M. of & and 5. Find:
(i)5*7, 20*16

(i) Is * commutative?

(iii) Is * associative?

(iv) Find the identity of * in N.

(v) Which elements of N are invertible for the operation *?

Ans. g*h=L.CM.of @ and A

(i)5*7=L.CM.of5and 7 =35

20*16 =L.C.M. of 20 and 16 = 80

() g*h=LCM.of @ and 4 =LCM.of handa = h*qn

Therefore, operation * is commutative.

(i) a*(b*c)=a®*(LCM of bandc) =L.CM of (g and L.CM. of b and ¢ |
=LCM ofa bandc

Similarly, (@*b)*c=L.C M. of a,b and ¢

Thus, a*(b%c|=(a*b)*c

Therefore, the operation is associative.

(iv) Identity of * in N = 1 because 4*] =L.CM.of @ and 1= a

1
(v) Only the element 1 in N is invertible for the operation * because 1*- =1

1
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7.1s * defined on the set {1, 2, 3,4, 5} by 4% 5= L.CM. of &« and 5 a binary operation?
Justify your answer.

Ans.LetA={1,2,3,4,5}and g*'h= L.CM.of @ and 5.

* 1 2 3 )
1 1 Y 3 )
2 2 2 6 10
3 3 X 3 12 15
4 4 4 12 4 20
5 5 X 15 20 5

Here,2*3=6& A

Therefore, the operation * is not a binary operation.

8. Let * be the binary operation on N defined by g4*5= H.CF. of @ and 5 Is *

commutative? Is * associative? Does there exist identity for this binary operation on N?
Ans. n*h= H.C.F.of @ and A
(G g*h=H.CF.of @and 5 =H.CF.of h and @ = h* g

Therefore, operation * is commutative.

() (a*b)|*c=(HCF. ofgand b)*c =H.CF. of (HCF.of gand ) and ¢
=H.CF. of a.b andc=a*(b*c|

Therefore, the operation is associative.

1*a=a®*1=a

Therefore, there does not exist any identity element.
9. Let * be a binary operation on the set Q of rational numbers as follows:
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D a*b=a-b @) g*b=g"+5’
(i) g*b=a+ab GV a*b=(a-b)
W) a*b =ﬁ Vi) g*h =gh”
4
Find which of the binary operations are commutative and which are associative.
Ans.() g®*b=a—-b=—(b—a)=-b%a .. operation *is not commutative.
(a*b)*c=(a-b|*c=(a-b|-c=a-b—c
And a*(b*c)=a*(b—c)=a—(b—c)=a-b+c
Here, (a®b|®*c=a®(b®c) .. operation * is not associative.
(i) g*h=g* +h* =h* +g° = h* g .. operation * is commutative.
(a*b)¥c= [._clf: +E::_'] o= [._4::!: +b:_']+ et =at+h 4+
And g*(b*c)=a*(b* +c’|=a’ +(b +¢ '|:
Here, (a®b|*c=a*(b®c| .. operation * is not associative.
(i) a*b=a+ab=a(l+b) and b*a=b+ba=b(l+a|=a*b
Therefore, operation * is not commutative.
(a*b)*c=(a+ab)*c=(a+ab)+(a+ab)c
And g*(b*c|=a*(b+bc)=a+alb+bc)
Here, (a*b)*c = a*(b*c) . operation * is not associative.

Gv) g*h = ['_g — .!_-.u_']‘ = ['_ h— ._r;r_'] " = h*g .. operation * is commutative.
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-

(a*b)*c= ['_c:r—.’;:_'j: *c= I_['_c:r—.b_']: —c|

-
&

And g*(b*c| =¢;r$['_.h—|:_']: =|_._-;r—['_.’;1— t'._']:_l

Here, (a®b|®c=a™(b®c| .. operation * is not associative.
ab  ba . . :
W) a¥*h=—=_"=5h%g . operation * is commutative.
4
ab be

. : ab abc And . : be abc
[a*b]*c:—*c:—'l =— a:;r’a‘[.’;:’a‘n:]:‘::r‘a‘—:—'1 =—
' ' 4 4 16 I 4 16
Here, (a®b|®c=a™(b®c| .. operation *is associative.
Vi) g*h=gb? and h*g=ha* =g*h .. operation * is not commutative.

-

(a®b)%c= [._c:fb::] o= ['_c;r.’;:: _'] c* =ab’c’

And g*(b*c| =a*(bct\=a(bc?| =ab’c’

Here, (a*bh)®c = a®*(b*c) .. operation * is not associative,

10. Show that none of the operations given above the identity.
Ans. Let the identity be I.

Dag*l =a-1=za

D g*l =g -TI'za

(i) g* [ =a+alza

@) a* I =(a-1)" =a
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W) a*l =ﬂ—I =

Vi) g* [ =al* =24

Therefore, none of the operations given above has identity.

11. Let A = N x N and * be the binary operation on A defined by
(a.b)®(c.d)=(a+c.b+d)

Show that * is commutative and associative. Find the identity element for * on A, if any.
Ans. A=Nx N and * is a binary operation defined on A.

(a.b)*(c.d)=(a+c.b+d)|=(c+a.d+b)=(c.d|*(a.b) .. The operation is

commutative

Again, [[‘_._-;g b)*c. d_]]* (e.f)=(a+c.b+d)*(e.f)=(a+tc+e.b+d+ f)

And (a.b)[(c.d)*(e. ) |=(a.b)*(c+e.e+ f)=(a+c+eb+d+ )

Here, [['_IL E:l_'| * ['_t'.= a _'|] * ['_E; I _'| = ['_c:r= Ei_'| [ ['_r.= o _'| * ['_E; I _'|] . The operation is associative.
Let identity functionbe (e, |, then (a,b)*(e, ) =(a+e.b+ [

For identity function a =a+e = =10
Andfor b+ f=b= =0

As 0 = N, therefore, identity-element does not exist.

12. State whether the following statements are true or false. Justify:
(i) For an arbitrary binary operation *onasetN, g% g = ag7a= N

(ii) If * is a commutative binary operation on N, then 4 *(h*h | =(c*h|*a.
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Ans. (i) * being a binary operation on N, is defined as g * g = a7a= Iv.
Hence operation * is not defined, therefore, the given statement is false.
(i) * being a binary operation on N.

c*bh=b*c . (c*b|*a=(b%c)®*a=a*(b%c)

Thus, a*(b*b)=(c*b)*a, therefore the given statement is true.

-
e

13. Consider a binary operation * on N defined as ;*} = 5° + 5" . Choose the correct

answer:
(A) Is * both associative and commutative?
(B) Is * commutative but not associative?

(C) Is * associative but not commutative?

(D) Is * neither commutative nor associative?

Ans. g*h=g +h° =k + 4 =bh*g .. The operation * is commutative.

-
El

Again, (a*b)*c=a*(a +b'|=a (a +b|
And (g*b)*c=(a’ +b |*c=(a’ +b°| +c" =a*(b*c]
.. The operation * is not associative.

Therefore, option (B) is correct.
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CBSE Class-12 Mathematics
NCERT solution
Chapter - 1

Relations & Functions - Miscellaneous Exercise

1. Let f: R — R be defined as f|x)=10x+7. Find the function g: & — R

such that gof = fog=1..
Ans. Given: f|x)=10x+7
Now gof =g| f(x)|and fog=f[g(x)|=10g(x)+7

= 10g(x)+7=1;(x)=x

E ]
- ¥

= glx)=-
o 10

2.Let f/: W — W be defined as f['_ a:-_'l =mn—1. if n is odd and f['_a:-_'l =n+1 if n is
even. Show that | is invertible. Find the inverse of . Here, W is the set of all whole

numbers.

-

n—1. if mis odd

n+1.  ifmiseven

LS

Ans. Given: f: W — W defined as f| ;g:| :«*

Injectivity: Let .72 be any two odd real numbers, then f (| = f (|
= n—1=m-1
= H=m

Again, let 7.7 be any two even whole numbers, then f'( | = f( m]

= un+l=m+l
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— n=m

Is 1 is even and 1 is odd, then 1 = m1

Also, if f() oddand f( ] iseven,then f(n)= f(m)]
Hence, 1 &= m

= fn)=f(m]

~. f is an injective mapping.

Surjectivity: Let # be an arbitrary whole number.

If 77 is an odd number, then there exists an even whole number | #+1] such that
fn+l)=n+l-1=n

If # is an even number, then there exists an odd whole number ['_ ¥ — 1_'| such that
fin=1)=n-1+1=n

Therefore, every 1 = W has its pre-image in W.

So, f: W — W isasurjective. Thus f isinvertible and f ! exists.
For ' y=n—1

= u=y+land y=n+l =2 n=y-1

1 - ‘m—1 ifmisodd

o F o n) =y

'n+l if miseven

Hence, f’l (vi=v

3.If /- R — R isdefinedby f|x)= % —3x+2, find 7l flx) .

Material downloaded from myCBSEguide.com. 2/1


http://mycbseguide.com/

% myC BSEguide.com

% A Complone gride for CRSE stndets
Ans. Given: f|x|= X' —3x+2
= f[F(x)]=f(x-3x+2)
= (¥ —3x+2) —3( —3x+2)+2

=244+ 922 4+4—623 — 1220+ 422 —322+92 — 6+ 2

= x* 6 +10x* —3x

4. Show that the function f:F — {IE F:-lazx= 1} defined by f l'_ -"f_'l = 1+| |
-

x = Ris one-one and onto function.

Ans.Itisgiventhatf: R — { € R: —1 < & < 1} is defined as f(x) = %‘w‘,x cR

For one- one
Suppose {(x) = f(y), where X,y € R
T _ Y
1+|z| 1+|y|
It can be observed that if X is positive and y is negative.

Then, we have
T
1+

Since, x is positive and y is negative,

_ Y _
—1—_y:>2:13y—a:—y

X >y= x — y > 0, but, 2xy is negative

Then, 2xy #£ X - y.

Thus, the case of x being positive and y being negative can be ruled out.

Under a similar argument, X being negative and y being positive can also be ruled out.
.. xand y have to be either positive or negative.

When x and y are both positive,we have

f(x) = f(y)= chm = #ij—l—xy:y—i—xyéx:y

When x and y are both negative,we have

f(x) =f(y) = lear; = %im—wyzy—wyimzy

..fisone-one

For Onto
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Now, let y&R such that -1<y <1.
If y is negative then, there exists x = %y € R such that

f(x)=f<y):(%‘”): T — ¥ __y
) 7] ) T
If y is positive, then, there exists x = 1L—y € R such that
Yy Yy
B v o\ (Ty) 1y Yy
f(X)_f<1_y)_1+‘1iy’_l+(liy)_1_y+y_y

Therefore, f is onto. Hence, f is one -one and onto.

5. Show that the function f: R — R givenby £(x) =1 isinjective.
Ans. Let ;. X, € Rbesuch that f(x | = f(x;]

-

-

1:-:

= X
— n=X

Therefore, f is one-one function, hence | x|=x" isinjective.

6. Give examples of two functions f: N — Z and g: £ — Z such that gof is
injective but £ is not injective.

(Hint: Consider f|x|=x and g(x|= |1‘| )

Ans. Given: two functions f: N — Zandg: £ — Z

Let f{x|=xand g(x)=x " (gaf )(x] fl flx ]= g(x)

Therefore, gof is injective but £ is not injective.

7. Give examples of two functions f: ™ — N and g: N — N such that gof is

onto but / is not onto.
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, , . o [x=1ifx>1
(Hint: Consider | x|=x+1and g(x|=+

1if x=1

Ans. Let f|x]=x+1

-

lx—1  ifx=1
1 if x=1

glx)=+

-

These are two examples in which g/ is onto but f is not onto.

8. Given a non empty set X, consider P (X) which is the set of all subsets of X.
Define the relation R in P (X) as follows:

For subsets A, Bin P (X), ARB if and only if A= B. Is R an equivalence relation on P (X)?

Justify your answer.

Ans. () A = A .. Risreflexive.

(i) A = B # B Z A .. Risnot commutative.

(i) IfA = B,B = C,thenA = C .. Ristransitive.

Therefore, R is not equivalent relation.

9. Given a non-empty set X, consider the binary operation *: P (X) x P (X) — P (X) given
byA*B=A " B 7 A, Bin P (X), where P (X) is the power set of X. Show that X is the

identity element for this operation and X is the only invertible element in P (X) with

respect to the operation *.

Ans. Let S be a non-empty set and P(S) be its power set. Let any two subsets A and B of S.
— A BCZS

= A ' B £ P(S)

Therefore, "_; ' is an binary operation on P(S).
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Similarly, if A, B £ P(S) and A - B £ P(S), then the intersection of sets /™ and difference of

sets are also binary operation on P(S)and A ™ S=A =S /™ A for every subset A of sets
— A ™ S=A=S ™ Aforall A £ P(S)

== S is the identity element for intersection || on P(S).

10. Find the number of all onto functions from the set {1, 2, 3, ....... , 11} to itself.

Ans. The number of onto functions that can be defined from a finite set A containing #

elements onto a finite set B containing # elements = 2% — 3

11.LetS = {c:f= b, c} and T = {1, 2, 3}. Find F-! of the following functions F from S to T, if

it exists.
WF={(a.3).(5.2).(c.1)]
@ F= {(a.2).(5.1).(c.1)]
Ans.S={a.b.c} and T=1{1,2,3}
F={(a.3).(5.2).(c.)}
= F(a)=3.F(b)=2F(c)=1
= F'(3)=aF'(2)=5F"(1)=c
gl [['_lﬂ_-': (2.5).(1, c_'l}
i) {(.2).(5.1).(c.1)}
F is not one-one function, since element 54 and ¢ have the same image 1.

Therefore, F is not one-one function.
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12. Consider the binary operation * : R X R — R and o = R x R — R defined as
a*h= |c;r—.i;:| and aob=a.7a.b £ R. Show that * is commutative but not associative,
o is associative but not commutative. Further, show that 7.a.b.c< R,
a*(boc)=(a*b)o(a*b). fit is so, we say that the operation * distributes over the

operation o]. Does o distribute over *? Justify your answer.

Ans.Partl: g*h= |c1r — E:| also b®*a= |."11 —c;r| =(a—b) .. operation * is commutative.
Now, a*(b%c|=a” |E: —|:| = |c;r—['_Ei —c_'|| = |c:r—E:l+ c|

And (a*b)*c = |c:r—b|*|: = |c:r—Ei —|:|

Here, a®(b®c|=(a®b)*c .. operation * is not associative.

PartIl: aob=a7a.b e R

And, bog =b

— aoh = bog . operation & is not commutative.

Now ao(boc)=aob=a and (aob)oc =aoc =a

Here ao(boc)=(aob)oc .. operation O is associative.

PartIIl: LH.S. a*(boc) = a*b=|a—b

RHS. (a*b)a(a*h) = (a—b)o(a—c)=|a—b|=LHS. Proved.
Now, another distribution law: ao(b* ¢ =(aocb)*(aob)|

L.H.S. a0 ['_Ei *c_'| = c:fﬂ|-||i;l —|:|'| =a

RHS. (aob)|*(aoh|=a*a= |{I—c:f| =10

AsL.H.S. = RH.S.
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Therefore, the operation & does not distribute over.

13. Given a non-empty set X, let *: P (X) x P (X) — P (X) be defined as A*B=(A-B) '
(B-A), 7 A, B £ P (X). Show that the empty set ¢ is the identity for the operation *

and all the elements A of P (X) are invertible with A1 = A. (Hint: ['_ A— .;r:r_'| \_J ['_ 0 — ;'L_'| = A

and (A-AJU[A-A)=A%A=9)

Ans. For every A £ P(X), we have

0*A =(g-A)U(A-g)=0 A=A

And A*g =(A-g|u(g-A)=Augp=A

—> (7 is the identity element for the operation * on P(X).

AlsSOA*A=(A-A) W (A-A)=gd=0

—> Every element A of P(X) is invertible with 4 -! = A.

14. Define binary operation * on the set {0, 1, 2, 3, 4, 5} as

a+b,ifa+b<6
axb= .
a+b—06ifa+b>6

Show that zero is the identity for this operation and each element = of the set is

invertible with § —; being the inverse of 4.

Ans. A binary operation (or composition) * on a (non-empty) set is a function *: Ax A —*A.

We denote *{ a,b ] by g* b for every ordered pair (a.b | € AxA.

—> A binary operation on a no-empty set A is a rule that associates with every ordered pair

of elements a.& (distinct or equal) of A some unique element 5 * 5 of A.

* 0 1 2 3 4 )
0 0 1 2 3 4 )
1 1 2 3 4 5 0
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4 2 3 4 5 0 1
3 3 4 S 0 1 2
4 4 ) 0 1 2 3
5 5 0 1 2 3 4

Forall s A, wehave () *7 (mod6)=0

And g*1=g(mod6)=q and a*1 =a(mod 6)=a=0
— 0 is the identity element for the operation.
Alsoon0=0-0=0*

2%1=3=1%2

0l=0 0'=%

15.LetA={-1,0,1,2},B={4,-2,0,2}and f.g: A — B be the functions defined by

f [ ."f_-] =X —XX& Aand g [ _'r:] =2

1
x—;‘—LIE A.Are / and £ equal? Justify your

answer.

(Hint: One may note that two functions f: A4 — B and g2: A — B such that

flal=gla)l ¥ a& A, are called equal functions).

Ans. When x = —] then f{x] =1"+1=2 and glx)=2-1 —%‘—1 =2
. . 1

At x=0, f(0)=0and g(0)= 2—; —1=2:={;—1=D
v a3 - 1 1

At x=1 f(l)=1"-1=0and g(1)=1 1—;—1= 2:2:;—1=D
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Atx=1 f(2)=2"-2=2and g(2)=2[2—-

bt | =

Thus foreach @ £ A, fla|=gla|

Therefore, / and £ are equal function.

16. Let A = {1, 2, 3}. Then number of relations containing (1, 2) and (1, 3) which are

reflexive and symmetric but not transitive is:

A1

(B) 2

o3

D)4

Ans. It is clear that 1 is reflexive and symmetric but not transitive.

Therefore, option (A) is correct.

17. Let A = {1, 2, 3}. Then number of equivalence relations containing (1, 2) is:

A1
(B) 2
O3
D)4

Ans. 2

Therefore, option (B) is correct.

1.x=0
18.Let /: B — E be the Signum Function defined as < (Lx=0 and g¢: & — R
-1l x<=0

LS

be the Greatest Function given by ¢ (x)= [1] . where [1] is greatest integer less than
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or equal to x. Then, does fog and gof coincide in (0, 1)?

Ans. Itis clear that gof : & — K and fog: E — K

1
Consider x = = which lie on (0, # 1)
. 717 JF 11
Now: (¢97)| 3|21/ 3 )= (=[1-
e { Y AT o)

= gof = fog in (0, 1]
No, fog and gof don't coincide in (0, 1].

19. Number of binary operation on the set {c;r= EJ} are:

(A) 10
(b) 16
(C) 20
D) 8

_ 3

Ans. A = {c:gbf
AxA={(a.a).(a.b).(b.b)(b.a)}
" n(AxA) =4

Number of subsets = 7% =16

Hence number of binary operation is 16.

Therefore, option (B) is correct.
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CBSE Class-12 Mathematics
NCERT solution
Chapter - 2

Inverse Trigonometric Functions - Exercise 2.1

Find the principal values of the following:

=t -1 |
1. sin —_—
1 3 |

" =

-

I _1 ! _1 :
Ans. Let s1n 5 |=¥
, 1
— sy =——
S
. . T
= sin V=—sin—

. . T
= sin V =sin _E'

&
.

Since, the principal value branch of sjpn ! is I _

-

§ _1":

:__T! 6-

“a o

Therefore, Principal value of 5ir1_1
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Nz

2

A
= CO0S )V =C05—

T
= V=—

6

Since, the principal value branch of g™t is [EI: T ]

LB
Therefore, Principal value of cos 1_ i l is —.

6

S -

3. cosec (2]

i

Ans.Let cosec” (2]=y
= cosecv=21

i
= COSeéc V=CO0sec—

Since, the principal value branch of s ec™" is [— 5 %] —{0}.

I A
Therefore, Principal value of cosec ! | 2] is —.

4. tan” (3 |
Ans. Let tan ™" | -3 |=v

= tan}'z—\."'H_

i

— tan y =—tan —
.-- .::L'_.\'\:

— tan v =tan, _§|

i
LY

P
Since, the principal value branch of tzp ! is | 55
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&

Therefore, Principal value of tan ™ | —\E | is ——.

k!
1
i

- -

_13—1
3. CO5 —
| 2

-

-1 -1}
Ans. Let cos — | =Y
v2)
1
= Ccosy =——
2
A
— CO0s1 =—C05—
3
T 2T
— CO0S )V =C0s E_E |=EDST

Since, the principal value branch of g™ is [EI: T ]

( —1“: 2T

2] 3

" e

Therefore, Principal value of |:|:|5_1

6. tan”™ (1)
Ans. Let tan~ (—1) =y

= tan v =—1

T
= tan v =—tan —

-

,-Tﬂ:
— tan y=tan ——
) L 4)

e =
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P
Since, the principal value branch of tzp ! is | 5y

£

Therefore, Principal value of tan (-1 | is ——.

."“rl',
1 -

7. sec

Ans. Let sec ™

— seCy =

T
= seCV=3sec—

Since, the principal value branch of ¢z~ is [I:L T ]

2\ I
is —.
A

Therefore, Principal value of sec”

8. cot ™3 |

Ans. Let cot ™| \E | =y

= coty= —\E
= coty = cot ¢
Since, the principal value branch of gt~ is [EI: T ]

j - A
Therefore, Principal value of l:l.'_'lt_ll ﬁ | is E

Material downloaded from myCBSEguide.com.

4/7


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

-1 -1 1f
9. cos ——
1 III"I' |
af -1
Ans. Let cos | =1
T

a
— C0s1 =—C05—

i 3T
= o085 —
4

T
— CO0S )V =C0s ,-T—Il

& f
e -

Since, the principal value branch of g™ is [EI: T ]

Therefore, Principal value of |:|:|5_1 T I is — .
L

10. cosec™| -2 |
Ans. Let cosec | -2 | =y

= cosec }'=—hﬁ

=0
= COséc V=C0sé —

Since, the principal value branch of -ggg-"" is |-

k|

o
2

o -1 V. A
Therefore, Principal value of cosec 1| —-.E | 1S —.

4
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Find the value of the following:

et DT o
— |+ 5in —

& P & f
Ly - LY e

11. tan™ (1) +cos™

VoL o 1
— |+ 5in —

| i P,
L - S -

k!

Ans. tan™" (1] +cos™

-l T -1 TV, . al . T

= tan " tan — 4+ cos — 05— | +51n —5ifn —

3 ) 6 |

— %—l—cos_l (cos(w— g)) +sin ! (sin(—% )
T 2m
= _+_—_
4 3 B

-1 [
Ans. cos

-1 i P i
= Cc0s Ccos—+isin o sin—

13.If 5i11_1 X =, then:

Al=v=r1
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T /A
B) ——=y=—
2 2
©O0=<y=mT
A i
D)—— = yv=—
2 2

Ans. By definition of principal value for v =sin -1 X, —

Therefore, option (B) is correct.

14. tan ' ~f3 —sec! (=2 is equal to:

A) T

®) -
3

© =
3

%
(D) '_T
3

Ans. tan™!+f3 —sec! (—2)
-1 e -1 ’ '_.I_'-NI
= tan " tan — —sec —Sec— |
3 3 )
.'-. l::l'_.\"\.
3

T -1
3 —sec sec| T—

LS =

T 2T T

3 3 3

Therefore, option (B) is correct.
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CBSE Class-12 Mathematics
NCERT solution
Chapter - 2

Inverse Trigonometric Functions - Exercise 2.2

Prove the following:

1. 35iﬂ_1 I=5iﬂ_1[31"——11"3 .]:-T e |
' ' 22

Ans. We know that: sjp 38 = 3sin 8— dsin” &
Putting sin & = x
= f=sin"x
" sin36 = 3sinf — 4sin®6
= sin 39 =3x—4x
= 38 =sin™"(3x—4x" |
Putting @ = sin~* +,
3sinTx=sin~ 3 — 42|

Proved.

2. 3cos™ x=cos” [.—1.1’3—31' XE | ? |
Ans. We know that: g5 35-:_1':'353 4—_3cosd
Puttlng Ccos E,u': x

= @=cos ' x

Lcosif =4 —3x

= 36 =cos™ (3x—4x |

Material downloaded from myCBSEguide.com. 1/14


http://mycbseguide.com/

%} myC BSEguide.com

A Complete guide for CRSE students
Putting g = cos™" x»

3cos™ x=cos™ [ 4x —3x | Proved.

12 a7 a1
3.tan  —+tan —=tan -—
11 24 2
p 2 p 7
Ans.L.HS.=tan~ —+tan  —
11 24
2 7
— 4 — -
_ 5 _ _ o x+v
=tan111—'4_ '.'tanlx+tanl1.'=tanl - |
2.1 " 1-xy |
11 2
o 48477
= tan
264-14
o128
= tan
250
1
= tan ' =
2
=R.H.S.
Proved.

o1 ~ a1
4. 2tan' —+tan Tt = =tan ' =
2 17

. o1

Ans.L.H.S.= 2 tan +tan  —
5 -
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Exl
-1 r _11
= tﬂ.ﬂ. ~ -,\_ = +tﬂ.ﬂ :
1) .

1- =

L : |

_ 1 T

2tan " x=tan -
! 1—x

4 1
377
_ -1
SEn
l——x—
3 7
_ .
ctan” x+tan” v =tan” st |
L 1-xy |
:tan_128+3
21-4

31
= tan — = R.H.S.
17
Proved.

Write the following functions in the simplest form:

Loafl+xt =1
S.tan X T w0
v

Ans. Putting v =tan &sothat & = tan™"

a1+t =1

x
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Al +tan’ 8 -1

= tan
tan &
o secd—1
= tan = ————
tan &
'
s 1
-1 COs -
= tan _
sin &
. cos& )/
4 1-cosé)
=tan | ——
siné
i I . E i
2sin T —
= tan -
5 & & |
2sin —cos— |
\ 2 2/
-1 ] EH:
= tan tann —
! 2 )
& 1
= —=—tfan x
2 2
_ 1
6. tan - xl =1
v —1

Ans. Putting v =sec Fsothat § =sec!

41
= tan = ———=
e |
_ 1
= tan !

Wsect 81
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I
—
[—

3

1
=
B
=
g

3
3

¥
2

1/ cosx—sinx |

8. tan . I=[:l-c: X< T
LCOsSX+sinx )
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1/ cosx—sin x|
Ans. tan

| : |
|, COs x+sin x )/
Dividing the numerator and denominator by €03 X,

o/ 1—tan x

=tan” | ———— |
1+tan x
tan ——tan x
-1
= tan
T .
1+ tan —tan x |
\ _‘I_ -._-
B 1 f ,I: t ( )_ tanr—tany
=fan tan — :"| amT —yY) = 1+tanz.tany
i
= _—'|l"
4
-1 X
9. tan — |1 <da
a —x
: : . -1 X
Ans. Putting v = gsin & sothat & =sin™ —
a
2y asin & !
::: ta'tl = = 5 '
-ﬂrra‘ —a“sin” & )
1 asin & '
= tan '

\(.:f (1-sin*8) |

1 asiné#

aja cos & )

= tan
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o asing )

= tan |
Lacosé )
= -1
tan~ tan &
. 1 X
= F=sin" —
a
10, t gl daTx—x | 0 " a . a
. tan - B - .
La —3ax” | V] 3
gl 3a’x—x" )
Ans. tan - .
oa —3axT |
T -_'|:_ '|: Jl"“::
] [l P
-1 o .-l .-l e e q. . -
= tan ~—————— [Dividing numerator and denominator by ;- ]
& _-||:- 1:‘
1-3 = |
a ) j

- -

X :
Putting — = tan & so that & =tan "=
a a

o 3tanf—tan’ &)

= tan 5
 1-3tan" & |
= tan " tan 38
- 36= 3tan =
a

Find the values of each of the following:

-1 ' .-111:
11. tan Ilcns 2sin ;||

-
e =
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-

-1 | : -11:
Ans. tan IECDE 2sin ?||

& !
“a o

-
&

- ' . =1 . T
=tan | 2cos 2sin  sin— |
A 6 !
= tan~ | 2cos Ex;i|
-1| T
= tan 2:::::5—|
I 3
4l 1]
= tan” Zx— |
|72
= tan"'1
-1 T T
= fan "tan —=—
4 4

12. cot I tan" @ +cot™ al

Ans. cot | tan"' a+cot ™ a

T . -1 -1 T
=cot—=0 " tan  x+cot x=—|
2| 2
I Lo 2x L 1=37 ]
13.t;311—|51111 —+cos T — |1 <l y>0andx <1
2| 1+x* 1+ ]

W

Ans. Putting x =tan & and v =tan @

S 1 2 21-27 ]
. tan—I sl —+ C0s
2 1+ x 1+v

w

=
i
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1| . _, 2tané o 1—tan’g
= tEIIl—I §gf1  —m————+ 0§ —0/4 |
27 1+tan" @ 1+tan” ¢ |

- . _
=tan;|51n sin 26+ cos™ cos 2¢ |

1
= tan E[:a—u 24

= tan [6 + ¢]
tan & +tan ¢
l—tan &tan ¢
_xty
1—xy
(L al o)
14.1f sin_ sin ~ —+cos I|:1=thenfindthevalueof X
: A
. . -1:l -1 H: .o
Ans. Given: sin | sin  —+Co0s .T|=1=5111?
i - |

- | -
S -

.1 a1 T

— 5111 —+C05 X=—
5 2

-1 I, _11

— C0S X=——5in —
2 5

. . -1 -1
! Usin f+cos =

-1 -
— C0OS X =C05 I

l_,]‘qlll—ll
e

= x=

L | =
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x—1 x+1 T
15. If tan ™ +tan™ = —_ then find the value of x
x—2 x+2 4
. -1 ."f_l -1 ."f+1 iy
Ans. Given: tan +tan = —
x—2 x+2 4
v—1 x+1 . B
1 x=21 x+1 T - - L XTY
— tan 2 H_ — = rtan x+tan” v =tan”
Cx=1 4] 1-x

R (x=1){x+2)+(x+1){x—2) T
(x=2)(x+2)—(x—1)(x+1) 4

~ tan! x +2x—x-2+x" -2x+x-2 =«
an =—

 —4—(x-1) 4
= — h"__! =tan =
x—4-x"+1 4
— 11:‘——1=1
—3

= 2x =1
1
= X =—
2
1
= X=

A

Find the values of each of the expressions in Exercises 16 to 18.

-
)

Coal . 2my
16. sin sl —

&
L
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. af . 2
Ans. sin sin —
1 3 _.l
Lol 3m—m)
= s5in S1f ——
A 3 )

!

-

c o1l . T
sin | sin, T——
; 3 JI

|
L s E

L

. -1 . T
S1f1 51N —

I_.J|.:.;|

3
3

I
B
- E —
::;q
|

1l

B

L

'_|rl

B

| =
—_—

E
.---Er

|
4= | H
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[ e -1 3‘1:
18. tan sin  —+cot —
\ 5 2)
R 13 . 3 3
Ans. Putting sin —=xand cot "— =yvsothat sinx=—and cot v =—
5 2 7 3 9

— _ 9 _ /16 _ 4
NOW, g5y =f1—sin x Y/ 1 2% V25§

sinx 3
And tan x = =—
cosx 4
_ 1 _ 2
andtany—rty—g
; -13 -1 3~1:
Sotan st ——+cot T —
' 5 2
= tan | x+ V)|
3 2
R
_tanx+tany 4 3
i—tanxtanv . 3 2
1—tan xtan ) 1—2 =
4 3
17
_12_ 17
1 g
2

-

j !

T |
? is equal to:

=14
19. cos Cos

S -
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T
©) —
3
i
D) —
_1j ?:Tw
Ans. cos | COS —
-1 ( ?;TH: r . . -
= cos | cos, 2,-’{—? | | | - CDSIE:T—E:'#'_I:l:DSuﬁ'I
5 Tr 12x-Tm S5m
= 42 T— = =
B 6 6

Therefore, option (B) is correct.

-

T af 1.
20. sin | ——sin | —— |1sequalto:
b3 L2
1
A) —
2
1
(B) —
3
©) -
4
M1
_— ] lmml : —1: : f'THI . =1 . ] *‘THI
Ans. sin | —— |=sih | —sin— | =sin | sin | —— |
2] ! 6 ) ' 6
B b
&5
. | T, -1f lﬂml
sif| ——sin | —— |
'3 L2
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. | T T
=S| —— ——||
_3 ) I'Sf.-_
NE
=sin) —+ — |
L3 6]
3T . T
=51n——5111?:1

Therefore, option (D) is correct.

21. tan™ ﬁ —cot™| —\E | is equal to:

A) T

| =

(B) —-

[ S

© 0
M) 2.f3
Ans. tan™ «ﬁ—cnt_l | —\E |

k1

1 T

- kT =114
= tan "~ tan — —cot — oot —
T -1 T
= ——cot " cot, T—— |
3 LT 6 )
T [ )
e — T—_
30 5;'
T 5m
3 6
2o—-57
6
_ _3,-1'__,-’{
6 2

Therefore, option (B) is correct.
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CBSE Class-12 Mathematics
NCERT solution
Chapter - 2

Inverse Trigonometric Functions - Miscellaneous Exercise

Find the value of the following:

-

1373

-1
1. cos Cos — |

" S

-

137

11
Ans. cos CoOs— |

1l
]
o]
LM
]
o]
LM
b
=
+

| ) 6-
af ;’.-_"ﬂ';
= CcOs | COS—
A 6 |
o ;Tﬂ'; T
=cos | cos— | = —
\ 6, 6
2. tan~ | tan — |
o 7,-1"“:
Ans. tan tan — |
. 6T+
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. 13
3. Prove that: 2sin™ —=tan " —
- 3

Ans. Let 5iﬂ'17=|§ so that 5iﬂ§=§_
P CDSEZi.’]—Eiﬂ:§=J1—%:J1£:i'

sin &

tan & = E
cosd 4

2tan &

Since tan 28 =—
l—tan~ &

3 3
Tl
:'K4:2:2—1
2 1773
16 16
-

2/14
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. 1 & .13
4. Prove that: sin —+s5mm —=tfan —
! .

8 8
Ans. Let sin 1—_5' so that 51115'——

i 22:
- cosé = «...'—5111 = |1

_?39
 tan @ — sinf
cosd 15
. . 13 . 3
Again, Let sin~ — = so that sin @ = —
E cnﬁgﬁ-:-.,.ll—ﬁin:(;%:\l —%: %:
tang= 5111;2}22
cosg 4
Since tan ( 8+ )= tan 6 +tan ¢
' © l—-tan&tan @
3
—t—
_ 15 4
I—E_}::E
15
_ 32+45 77
60—24 36
= G+¢=tan" L
y 36
. -1 13 417
= sin —+sin —=tan —
5 36
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1 12 133
5. Prove that: cos —+cos  — =cos  —
5 65

5 13

-

L | e

Ans. Let cos™' — =& sothat cos & =

"~ sin @ =+f1—cos’ \I J ==
-

12 2
" — =@ sothat cos @ =—
@ @ T

L | e

|._..|'|| [y
|._..|'|| Lid

Again, Let cos

- ﬁ 34 [25
sne= ”I_m‘ﬁ:\/ 169 :\/159 13

6. Prove that: cos > —— +sin”
13

-

Ans. Let u:u:nﬂ_ll—-=€ so that cos & = —
13 13

17 [25 s
6 =+f1— ==
sin cos’ \l 169 Y169 13

= sothat sin ¢ =—

|._..|'| Lad

Again, Let sin ™"

L |
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: 2 9 16 4

- cos@ =4f1—sin (;,"i-:\l B ey

i o | | — .. _ 5 4,123
Since sin &+ @) =sinfcos@+cosFsing =3 X £+ 3 X &

_ 20+36 56
65 65
= S+¢=5in'1£
63
2 5
— 1:1:15'11—-+5i11'IE:5i11'1‘—Ei
13 5 65

=1 3 T | :".- -1
7. Prove that: tan — =sin~ — +C0s
16 13

Ly | Led

| L

.:.
Ans. Let sin~" ﬁ = & sothat sin & =1

25 144 12

ScosB=4fl-sin'b= JI-—= | —=2
wos - \,169 169 13

Lad

sind 5
tan & = =—
cos& 12
. 13 3
Again, Let cos™ — = so that cos ¢ = —
A A

sin@=a+/1—cos” ¢ = 1—%:\/E=i_
tm¢}=51n¢=i
cos@ 3
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5 4
4
Since tan | f+ @)= tan &+ tan ¢ = 12, 3
' ° l-tan&tan @ l—i}{i
12 3
21
12 9
i 16
9
= .5?'+.;;*r=tan‘1E
16
= taxl'lE:Ein'li+|:|:|5'1E
16 1 5
8. Prove that: tan'li_+tan'1—+tan_1—+tan
[ -1 -11‘1: -1:l
C1 1) 1 N
—+= 3
T | - T A -1
= tan 1 1 +tan T 1
1——x_ 1——=— |
. 5 7)) . 3 8)
| L X+y

| " tan” x+tan” v =tan

12 7117

- tan | 32 | -1 24

tan 31 +tan 53 |

35 W24 )
—tan' ® et ML
17 23
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6,11
_ e -1 17 23
tan & 11

1——

H—_—
w17 23

(138 +187)

. 391-66
_1 325 _ j
= tan ™ =tan1==
325
R.H.S.
-1 1 -1 ';-1 —_ ."n.'l-":
9. Prove that: tan nf;=—n:|:|5 =.TE|:[:|=1]
2 1+x)

Ans. Let a7} ﬁ = & sothat {3y & =.\.'{1_r

= x=tan" &

o1 af 1=x)

. —COS |
2 Wd+x)

1 _1-tan?@)
= —C0s | ——— |
2 1+tan’8
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Ans. We know that 1+sin x =cos ;+ 5111 ;+-|:|:|5;5111; = cos—+sin— |
L Z L PR 2 2 )

£y

. . 1 X . 1 X 4 X . X
Agam, 1—5111 X=C05 —+s5in" —— JC05—s1n —
2 2 2 2

-

_ x . ox|
- CoO5 — —5if —
o

-1 J1+sin x +af1—sin x N

S L.HS.= cot | |
| \.'r1+5111 J:—«fl—ﬁm X
[ x . x| | X . x|
Cos ——+5in — COS——51n —
- . r BN 2 7 |
=1 % Fi - . Fi -
=cot |- —
' x . x| | X . x|
COs ——+511 — | —, COs——5ifn —
|, 2 2) 4 2 2 )

L

x
Jcos— |

BN

A
11. Prove that: tan =———Co0s X
51«,."1+I+\.'r]—ri} 4 2 2

Ans. Putting » = cgs 2& sothat & = — cos™ x
7

AN T

NI+ al-x J

L.H.S. = tan
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1 'fw,l"1+ cos28 —nfl—cos28 )
_fl+cos28 +~.,."'1—|:|:|52§;-|

tatn

1 ‘JJECDS‘E—"&,IIIZSiﬂ‘S ;
|
f2cost@+42sin’8 |

-1 '\E COS E—Jl_'ﬁin g

= fan
«.E cos §+-.J'r:_'5in El

tatn

Dividing every term by *JE cos &,

-1 ( 1 —tan Iﬁ' H;
d+tan &

tan

-

:_1" 1
tan ——tan & |
-1
= tan

1+tan ~tan @ |

LY =

-
&
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Ly -
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T 1
— ——rc0s  x =RH.S.
4 2

§ d-'r Fr
12. Prove that: Q_T — E 5ir1'1 1 p— E gin'l 'J:

g 4 3 4 3

97 9 . 1
Ans.L.HS.= — ——sin " —
!
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= ECDS‘I% (1) | csin @+cos 8=

|I~-?Ir»1

|
1

1
Now, let & = CDS_I — sothat cos & =—

sinf=+l—cos’ 6 = \/1—_ \/_

12
= @ =sin 1i

Lid

-

{3 3

=
k!
1

'l = R.H.S.

s

" From eq. (i), 1 sin™

£y -

13. Solve the equation: 2 tan ™ |cosx)=tan - (Zcosec x|

-1 . _1 .
Ans. ltan (cosx)=tan |lcosec x|

- - -

o 2ecosx ) gl 20
= tan” | ———— |=tan" | ——
1 —cos“ x) \sin X
¥ - ¥
2cosx 2
— — =
l—cos™x sinx
Cos X
= =1
sifn X
— cotx=1
i
= xX=—
4
. -1 { 1_.";' .': 1 -1 . .
14. Solve the equation: tan ; =5 tan x| x=0]
Tx| 2 . .

Ans. Putting v =tan &
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tan =— X
1+x) 2
gfl1—tané& ) 1 _
— tan =—tan tan®&
1+tané | 2

15. sin | tan ™ .T.] |1 = 1 is equal to:

Y

(A) —_
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1
B) —
xl'l—x:
«..n'1+x:

r

(D) -

Ans. Let 5i11|: tan " x| =sin & where @ — tan~! + so that ¥ =tan &

1 1

= sin(tan” x|= = -
' cosect!  fl+cot” 8

Putting cot & = L = l

tan & x

. 1 1 X
sinl | tan b e =
. . 1 2
142 x +1

2

Therefore, option (D) is correct.

1 &

16. sin ' (1— x)—2sin™  x = then x is equal to:

b |

@ 0,1
3

® 11
3

o

(D)

b | =
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Ans. Putting ¢jn '+ = & sothat x=sin &

Ry . o T
sin” (1—x)=2sin " x==
3 - 2

Ry . T

= sin 1[_1—1’_]—2§=?

Y . T
= sin 1[.1—1’_]=?+2§

= 1—.1’=5i11_
= 1l—x=cos 2%
= 1-x=1-2sin"#

= 1—v=1=2x" [Izﬁinu?]

= —x=—2x"
= 2x —x=0
= x[2x-1)1=10

= x=0or 2x-1=10

1
— X= [:] or ¥y =—
2
1 , : :
But x = — does not satisfy the given equation.
Y

Therefore, option (C) is correct.

- =
k!
1 1

ol x gl x=y
17. tan = — —tan | 1s equal to:
Lxt+y )

[ |
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T
(A) —
A
(B) —
I
©) —
3T
D) ——
NE2 afx=y)
Ans. tan — I—tan .
v x+V

|:L. % '-'I'F+:-L-.':

ol Xlx+y)-v(x—yv)

tan

Cv(x+y)+x(x—v)

-

gl x4y

tan

LY X —xy

Sl

tan — |
N ol

1
g
I

—
—

g
]
|
|
|

Therefore, option (C) is correct.
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