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RELATIONS AND
FUNCTIONS

A FORMULAE TO REMEMBER A

a Vertical line test :

A curve drawn in a graph represents a functions, if every vertical line intersects the curve in at
most one point.

A function represented in a graph is one - one, if every horizontal line intersect the curve in at
most one point.

a Linear functions has applications in Cryptography as well as in several branches of Science and

E (| Horizontal line test :
E Technology.

\§ PUBLIC EXAM FRFm ASKED QUESTIONS
1 MARK | 4. f={Q2,a),(3,b), (4, b),5,0)}isa .

[Govt. MQP - 2019]

1. Ifn(A)=p, n (B) = q then the total number of (A) identity function ~ (B) one-one function
relations that exist between A and B is [PTA -1] (C) many-one function (D) constant function
(A) 27 (B) 29 (C) 2¢79 (D) 2% [Ans. (C) many-one function]
[Ans. (D) 27| -
P (n(A x B)) =27 *B) = opq \ _ /
2. Given f{x) = (- 1)* is a function from N to Z. E
Then the range of fis [PTA - 3]

(A) {13 BN (©) {1,-1} (D) Z
[Ans. (O){1,-1}] | 5. Let f(x) =x2—x, then f(x— 1) — fix + 1) is :

) = (D'=6D [Sep. - 2020]
Q) = (“1P=1 (A) 4x  (B) 2-2x(C) 2—4x (D) 4x—2
. Range of f = {1, -1} [Ans. (C) 2 — 4x]
3. The given diagram represents [PTA - 6] fe-1) = @-1)’-@-1)
_ 2
(A) an onto function N -7 - 2x+1-(x—1)
(B) constant function = xz —2x+1-x+1
(C) an one-one function = x*=3x+2
(D) not a function S+ = @+1)P-@+1)
[Ans. (D) not a function] = X+ +S—x-X
= xr+x
(1
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2 Sura’s = X Std - Mathematics » Public Exam Frequently Asked Questions
=) —f(x+1) = 4k—-3 = 5=4k=5+3=8
= (P -3x+2)-(*+x) _ 8
= }/2’—3x+2—}/”—x = k= 4_2
—4x%+2 k=2
6. Ifn(A)=pand n(B)=gq then n(AxB)= 4. LetA=1{1,2,3,..,100} and R be the relation
[Qy. -2019] defined as “is cube of” on A. Find the domain
(A p+q B) p-q(©C) pxqg D £ and range of R. [PTA- 4]
! Sol R = {(11)(2.8), 327). (4 64)}
[Ans. (C) p > 4] Domain = {1,2,3,4,..100}
n(AxB) = n(A)xn(B)=pxq Range = {1, 8,27, 64}
7. For any two sets Pand Q,PNQis [FRT-2022] | 5. LetA={1,2,3,4} and B=N.Let f: A — B
(A) {x:xe PorxeQ} be defined by f(x) = x* (i) the range of f
(B) {x:xePandx ¢ Q} (ii) identify the type of function. [PTA - 5]
(C) {x:xePandxe Q} S /() =1L/2)=4f3)=9/(4) =16
(D) {x:x¢ Pandxe Q} (1) Range = {1,4,9, 16}
[Ans. (C){x : x cP and x € Q}] (i1) One - one and into function
6. Let f be a function from R to R defined by
X)=3x — ind the values of a an iven
3x — 5 Find the val f dbgi
that (a, 4) and (1, ) belong to f'. [PTA - 6]
1. Arelation ‘f’ is defined by f{x) =x*>—2 where, | FJ} f(x) = 3x—5 can be written as
x €{-2, -1, 0, 3} (i) List the elements of f f = {(x,3x-5xeR}
(ii) Is f'a function? [PTA - 1; Qy. - 2019] (a, 4) mean the image of a is 4.
Sol. f(x) x? -2 where x € {-2,-1,0,3} Thatis, f(a) = 4
@) 2= (2722 3a-5 = 4=a=3 .
WA ISVE =4 (1, ) means the image of 1 is . That is,
f0) = 022=-2 Thatis, f(1) = b=>b=-2
) = 32-2=9-2=7 (D=5 =b=b=-2
~f {(=2,2),-1,-1),(0,-2),3, 1)} | 7. R = {(x, — 2), (-5, y) represents the identity
(i1)) We note that each element in the domain function, find the values x and y. [PTA - 6]
of fhas a unique image. Sol| x = -2
Therefore f'is a function. y = =5
2. Arelation R is given by the set {gx’ My = xz +3, | 8. Define a function. [Govt. MQP - 2019]
x€10,1,2,3,4,5}} Determine its domain and Hl A relation f'between two non-empty sets X and
range. [PTA-2] Y is called a function from X to Y if, for each
Sol. Domain = {0, 1,2,3, 4,5} x € X there exists only one y € Y such that
x = 0,y=0>+3=3
x = ly=12+3=4 (.)€ /-
x = 2,y=2*+3=7 Thatis, /= {(x,y) | forallxe X,y eY}
_ —1q2 -
rT }y:izig:ig 9. Let fbe a function f: N — N be defined by
i _ S,i;52+3;28 f(x)=3x+2,xe N. [Govt. MQP - 2019]
Range = {3,4,7,12,19, 28} (i) Find the images of 1,2, 3
3. Find k, if fik)=2k —1 and foftk) =5.  [PTA-4] (i) - Find the pre-images of 29, 53
SOl )= 2%—1 (iii) Identify the type of function
Consider fo f()= f(fk) =f(2k— 1) m f: N — N is defined by f(x) =3x + 2,
= 2Q2k-1)—1 f2) =3Q2)+2=6+2=8

[In f(k) =2k — 1, replace k by 2k — 1]
= 4k-2-1=4k-3

enquiry@surabooks.com

f(3) =33)+2=9+2=11
The images of 1, 2, 3 are 5, 8, 11 respectively.
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(i1) Ifx is the pre-image of 29, then f'(x) = 29.
= 3x+2 = 29
3x = 27 =>x=0.
Similarly, if x is the pre-image of 53, then
f(x)=53.=3x+2=53
3x = 51
= x = 17.
. The pre-images of 29 and 53 are 9 and 17
respectively.
Since different elements of N have different images
in the co-domain, the function fis one — one function.
The co-domain of fis N.
But the range of f'= {5, 8, 11, 14, 17, ...} is a
proper subset of N.
. fis not an onto function. That is, f'is an into
function.
Thus f'is one — one and into function.
10. LetA={1,2,3,4,5},B=W andf: A—B is defined
by fix) =x2 -1 find the range of . [Qy. - 2019]
G f(1)=0;/2)=3;,/3)=8,/(4) =15, f(5)=24
Range of /= {0, 3, 8, 15, 24}
11. LetA={1,2,3,4} and B=N. Let f: A —>B be
defined by £ (x) = x> then, [Hy. - 2019]
(i) /' Find the range of 1.
(ii) Identify the type of function

(iif)

Sol.| A = {1,2,3,4}

B = N
fA—=B,fx) = ¥

(1) fy = 1°=1

f2) = 2°=8

f3) = 33=27

f4) = 4 =64

range of /' = {1,8,27,64,...}

(i) one - one function and into function
12. If A= {1, 3, 5} and B = {2, 3} then show that

n(A x B} =n{B}. [Sep. - 2021]
Sol. A = {1,3,5} B={2,3}
n(A) = 3;nB)=2
n(A)xnB) = 3x2=6 (D)
AxB = {(1,2)(,3)3,2) (3,3
(5.2)(5,3)}
nAxB) = 6 .(2)
From (1) and (2)
n(AxB) = n(A)xn(B)

13. For the given relation R = {(1, 3), (2,5), (4, 7),
(5,9), (3, 1)}, write the domain and range.

{1,2,3,4,5} [FRT-2022]

{1,3,5,7.9}

Domain

Range
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14. The arrow diagram shows a relationship
between the sets P and Q. Write the releation in

(i) set builder form (ii) Roster form. [May - 2022]

p Q
5 3
6 4
7

g 5

§ (i) Set builder form of R ={(x, y) | » = x — 2,
xeP,yeQ}

(i) Roster form R = {(5, 3),(6, 4),(7, 5)}

1. fix)=2x+3,g(x)=1-2xand h(x)=3x, prove
that fo(g o h) = (f o g) oh. [PTA - 5]

Sol fix) = 2x+3,g(x)=1-2x,
h(x) = 3x
Now, (fo@)(¥) = flg(x) =A1-2¥)
=2(1-2x)+3=5—-4x
Then,
(fo goh(x) = (fogh(x))=(fog)3x)

= 5-43x)=5-12x L.(])
(goh)(x) = g(h(x))=g(Bx)=1-2(3x)

X
So, “fo(goh)x) = f(1-6x)=2(1-6x)+3
=5-12x .. (2)

From (1) and (2), we get
(fog)oh = fo(goh)
2. LetA={xeW/0<x<5,B={xeW/0<x<2},
C = {x e W/ x < 3} then verify that A x (B " C)

=AxB)N(AxC) [PTA-3]
Sol. A ={1,2,3,4}
B ={0,1,2}
C =4{0,1,2}

BAC = {0,1,2} " {0,1,2} = {0, 1,2}
AxBANC) = {1,2,3,4} x {0,1,2}
= {(1,0), (L), (1, 2), (2,0), 2,1),
2,2),(3,0),3,1),3,2),(4,0),
4,1),(42)! (D
AxB = {1,2,3,4} x {0,1,2}
= {(1,0),(1,1),(1,2),(2,0),2,1),(2,2),
(3,0), 3,1), (3,2), (4,0), (4,1), (4,2)
AxC = {1,2,3,4} x {0,1,2}
= {(1,0),(1,1),(1,2),(2,0),2,1),(2,2),
(3,0), 3,1), (3,2), (4,0), (4,1), (4,2)
(AxB)(A%C) = {(1,0),(1,1),(1,2),(2,0),(2,1),2,2),
(3,0), 3,1), (3,2), (4,0), (4,1), (4,2)
o)
H =@®

Hence it is proved.
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4 Sura’s = X Std - Mathematics » Public Exam Frequently Asked Questions
3. LetA={1,2,3,4} and B={2,5, 8, 11, 14} be Thus, fog(x) = 6x+3k-2

two sets. Let f: A — B be a function given by gof(x) = g(3x—-2)=23x-2)+k

f?x) =3x-1 Repg‘esent this function. [PTA-3] Thus, goflx) = 6x—4+k

(1) Py arrow diagram [Sep. - 2020] Given that fog = gof

(ii) in a table form

. 6x+3k—2 = 6x—-4+k

(iii) as a set of ordered pairs

(iv) in a graphical form bx—6x+3k—k = 4+2=k=-1
§9 LetA={1,2,3,4};B=1{2,5,8, 11, 14}; 5. Let A={xeN/1<x<4},B={xe W0<x<2}

fix)=3x-1
fH=31)-1=3-1=2;/2)=32)-1=6-1=5
f3)=33)-1=9- 1—8ﬂ4) 43)-1=12-1=11
(i) Arrow diagram
Let us represent the function f:A — B by
an arrow diagram
A f B

1
=

(ii) Table form
The given function f can be represented in

a tabular form as given below
X 1 2 3 4
Sx) 2 5 8 11

(iii) Set of ordered pairs
The function f'can be represented as a set
of ordered pairs as
=0,2).,2,5).,3, 8),(4, 11)

(iv) Graphical form

Y
4 @, 11)

10 +
bl
(.8

8

7

ot

5T 2,5)
4

3

2

1

el iy 8 gy

In the adjacent xy -plane the points
(1,2), (2,5), (3,8), (4,11) are plotted
4. If fix) = 3x—2, g(x) = 2x + k and if fog = gof,
then find the value of k. [Qy. - 2019]
fix) =3x-2,gx)=2x+k

Jog(x) = flg(x))=/2x+k)
3(2x + k)2 =6x+3k—2

Sol.
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and C = {x eN / x < 3}.Then verify that
AXBNC)=(AxB)Nn(AxC). [Hy.-2019]

Sol. A = {xeN/l1<x<4}={2 3}
B = {xe WO<x<2}={0,1}
C = {xeNx<3}={1,2}

To prove AX(B N C) = (AXB) N (AxC)

BNC = {0,1} A {1,2}={1}
Ax(BnC) {2,3p<{1} ={(2,1),(3,D)}
AXB = {2,31x{0,1}
= {(2,0),(2,1),3,0),3,)}
AxC = {23}x{12}
= {(2,1,2,2),3,1),3,2)}
(AXB) Nn(AxC) = {(2,0),(2,1),(3,0),(3,1)}

N{(2,1),(2,2),(3,1),(3,2)}
=.12,D,3,D}
Ax(B NC) = (AXB)(AXC) is verified.

1. LetX={1,2,3,4,5},Y={1,3,5,7,9}, which of
the following are relation from X to Y?

® 1 ={1,3) 24 (3,5) (4,6) (5,7}
(i) 2 ={1, 1) 2,1 G3,3) 4,3) 5,5}
(iii) R . ={1,1 1, 3) 3,5 3,7) 5,7}
(iv) R,={1,3)(2,5) 47 (59 G,1)}
[FRT - 2022]
g ) R, ={1,3)2,43,5 406 (5,7}

Here 1 is related to 3, 3 is related to 5, 5 is
related to 7.
But4 ¢ yand 6 ¢ y, we can say that 2 cannot
be related to 4 and 4 cannot be related to 6.
Hence R, is a not a relation from X to Y.
(i) R,={(1,1)(2,1)(3.3)4,3)(5,5)}
R, is arelation since {1, 3, 5}, belongs to Y
and {1, 2, 3,4, 5} belongs to X.
(i) Ry=1{(1,1)(1,3)(3,5 (3,7 (5, 7N}
R, is a relation
(iv) R,={(1,3)(2,5) 47 (5,93, 1)}
R, is a relation
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