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& RELATIONS AND
FUNCTIONS

y FORMULAE TO REMEMBER A

a Vertical line test :

A curve drawn in a graph represents a functions, if e\Q al lin€ intersects the curve in at
most one point.

Q Horizontal line test :

A function represented in a graph is one - ife horizontal line intersects the curve in at
most one point.

d Linear functions has applications i
Technology.

C ap well as in several branches of Science and
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jo

DY EXERCISE 1.1 N

1. Find Ax B, AxA and B xA
(i) A=1{2,-2,3} and B={1,-4} (i) A=B ={p.,q}
(iii)) A={m,n}; B = ¢ [PTA - 1; FRT - 2022; July - 2025]
(i) A={2,-2,3},B={1,-4}
AxB = {(2,1),(2,-4), (-2, 1), (-2,-4),
(3, 1), (3,4}
AxA = {(2,2),(2,-2),(2,3),(-2,2),
(_29 _2)9 (_29 3)9 (3’ 2)’ (3: _2):
(3,3)

BxA = {(1’ 2)’ (la —2), (la 3)5 (_43 2)5
(_43 _2)a (_45 3)}

(i) A=B = {(p.9)}
AxB = {(p,p), 0,9 (4. p) (q,9)}
AxA = {(p,p) © 9, (), (4,9}
BxA = {(p,p) ©. 9 (qp), (4, 9}
(iii) A= {mn},B=0¢
AxB = {}
A xA = {(m,m), (m,n), (n, m), (n,n)}
BxA={}

2. LetA={1,2, 3} and B = {x | x is a prime

BxA = {2,1),(2,2), b
(5,1),(5,2), 7,2),
3. If B x A={(_29 3)9(_29 9(05 3),(0, 4),(3’ 3)3
(3,4)} find A and B. [QY -'19 -2023; July - 2024]
Given B x A={(-2, 3),(-2,4), (0, 3),(0,4), 3, 3),3,4)}
Here B={-2,0, 3}
[All the first elements of the order pair] and
A={3,4}
[All the second elements of the order pair]

If A={5, 6}, B=1{4, 5, 6} , C ={5, 6, 7}, Show
that AXA = (B X B)"(C xC). [FRT & Aug - 2022]
A = {56},B=1{4,56},C=1{5,06,7}
AxA = {(5,5),(5,06),(6,5),(6,6)} (D)
BxB = {(4,4), (4,5), (4,06), 5, 4), (5.9,

(5.6), (6,4), (6.5), (6. 60)} -(2)

CxC = {(5.5),(5.0),(5,7),(6.5), (6.6),
6,7),(7,5),(7,6),(7,7)} ..(3)
(B xB)n (CxC)={(5,5),(5,06),(6,5),(6,6)}
..(4)

4.

(H=&

AxA = (BxB)n(CxC(C). It is proved.

5.

Given A ={1, 2, 3}, B={2, 3, 5}, C = {3, 4}
and D = {1, 3, 5}, check if (AnC) x (BND)
= (AXB)N(C % D) is true? [QY -'19 & 2024]
LHS = {(AnC)x(BnNnD)
ANnC= {3}
BnD = {3,5}
ANC)xBnND)=1{3,3),3,5)}
RHS = (AxB)n (CxD)
AxB = {(1,2),(1,3),(1,5),(2,2),(2,3),
(2,5),3,2),(3.3), 3.5}
CxD={(3,1),(3.3),(3.5),(4,1),(4,3),(4,5)}
(AxB)n(CxD)={(@3,3),3,5)} ..(2)
S(DH)=(2) .. Itis true.
Let A={x e W |x <2}, B={xeN |1 <x<4} and

(1)

C = {3, 5} . Verify that
(i) UC) = (A x B)U(A x C)
[PTA - 2; FRT - 2022; June & HY - 2023]
ii) =(AxB)"(Ax C)
[PTA - 5; Sep - 2021; Mar - 2026]
(iii) (A C=(AxC)uB x C) [QY -2023]
i) Ax(BuC) = (AxB)U(AxCQ)
A = {xeWlx<2}={0,1}
[Whole numbers less than 2]

B = {xeN|l <x<4}={2,3,4}
[Natural numbers from 2 to 4]
C =1{3,5}
LHS = AxBuU(
BuC = {2,3,4} U {3,5}={2,3,4,5}
AxBuUC) = {0,2),(0,3),(0,4),(0,5),(1,2),
(1,3),(1,4),(1,5)} ..(1)
RHS = (AxB)UAxC)
(AxB) = {(0, 2), (0, 3), (0, 4), (1, 2),
(1,3), (1,4}
(AxC) = 1{(0,3),(0,5),(1, 3), (1,5}

(AxB) U (AxC) = {(0,2),(0,3),(0,4), (0, 5),
(1,2),(1,3), (1,4),(1, 5(%})
(1)=(2), LHS = RHS Hence it is prov.e't.d.

(i) Ax(B NnC) = (AxB) N (AxC)
LHS = Ax(B NnC)

B NC) = {3
Ax(B nC) = {(0,3),(1,3)} (1)
RHS = (AxB) N (AxC)

(AxB) = {(0,2),(0.3),(0,4), (1, 2),
(1.3), (1, 4)}
(AxC) = {(0.3),(0,5),(1.3),(1,5)}
(AxB) n(AxC) = {(0,3),(1,3)} ..(2)
(1)=(2) = LHS = RHS.
Hence it is verified.



t.ﬁ Sura’s X Std - Mathematics ™ Chopter 1 » Relations And Functions @
= * (AxC)={(1,2),(2,2),(3,2),(4,2),(5,2),(6,2),(7,2)}

(iii) AUB)xC=(AxC)uU (B xC)

LHS = (AUB)xC
AUB = {0,1,2,3,4}
(AUB)xC = {(0,3),(0,5),(1,3),(1,5),
(2,3),(2,5),(3,3),3,95),
(4,3), (4, 5) ..(1)
RHS = (AxC)uU (B xC)
(AxC) = {(0,3),(0,5),(1,3),(1,5)}
BxC) = {(2,3),(2,5),3,3),3,95),

(4,3),(4,5)}
(AxC)U (B xC)={(0,3),(0,5),(1,3),(1,5),
(2,3),(2,5),(3,3),(3,5),
4,3),(4,5)}...2)
(1)=(2) ... LHS = RHS. Hence it is verified.

7. Let A = The set of all natural numbers less
than 8, B = The set of all prime numbers less
than 8, C = The set of even prime number.
Verify that
i ANB)XxXC=AxC)NBx*xC)

[Sep. - 2020; July - 2024; April - 2025]
(ii) AxB-C)=(AxB)—(AxC) [PTA-1]

A=1{1,2,3,4,506,7} [May - 2022]
B = {2,3,57}
C= {2}

[ . 2 is the only even prime numbe
HANB)xC=(AxC)N (BxC)

LHS = (AnB)xC
ANB = {2,3,5,7}
(AnB)xC=1{(2,2),@3,2), ), (7,
RHS = (AxC)n
(AxC) = {(1,2),2 ), (5.2),
), (1.2)}

(B xC) = {(2.2),(3:2),( 1.2
(AxC)N(BxC)=1(2,2),3,2),(5,2),(7,2);

..(2)

(1)=(2) .. LHS = RHS. Hence it is verified.

(i) Ax(B-C)=(AxB)-(AxC)
LHS = Ax(B-0)
B-C) = {3,5,7}

Ax(B-0)= {(1,3),(1,5),(1,7),(2,3),(2,5),
(2,7),(3,3),(3,5),(3,7), (4,3),
(4,5),(4,7),(5,3),(5,5),(5,7),
(6,3),(6,5),(6,7),(7,3),(7,5),

(7.7 (D)
RHS = (AxB)—(AxC)
(AxB) = {(1,2),(1,3),(1,5),(1,7),

(2,2),(2,3),(2,5),(2,7),
(3,2),(3,3),(3,5),(3,7),
(4,2),(4,3),(4,5), (4, 7),
(5,2),(5,3),(5,5), (5, 7),
(6,2), (6, 3), (6, 5), (6, 7),
(7,2),(7,3),(7,5), (1,1)}

1 (AxB)—(AxC)={(1,3),(1,5),(1,7),(2,3),(2,5),
(2.7),3,3),(3,5),(3,7),(4,3),
(4,5),(4,7),(5,3),(5,5), (5,7,
(6,3),(6,5),(6,7),(7,3),(7, 5),

7,7} ...(2)

(1)=(2) = LHS =RHS. Hence it is verified.

BN EXERCISE 1.2 I

1. LetA={1,2,3,7} and B = {3,0,-1,7}, which
of the following are relation from A to B ?

(i) 1 ={2,1), (7,1)}
(i) 2 ={-1D;
(i) R,=1{2,-1), (7,7, (1,3)} [FRT - 2022]
(iv) R,=1{(,-1),(0,3), (3,3), (0,7)}
A Given 2,3,7tand B={3,0,-1, 7}
@ A B

= {1, D}

annot be related to 1
since—1 ¢ Aand 1 ¢ B
- R, is not a relation.

(i) Ry= {(2,-D),(7,7),(1,3)}
A B
R, is a relation since
' 2 is related to —1, 7 is
related to 7 and 1 is
‘ related to 3.
(1V) R4: {(71 _1)3 (Oa 3)a (3a 3)7 (Oa 7)}
A B

7 1s related to —1
3 is related to 3

Since 0 ¢ A, 0 cannot
be related to 3 and 7.
- R, is not a relation.

2. LetA={l1,2,3,4....,45} and R be the relation
defined as “square is of a number” on A.
Write R as a subset of A x A. Also, find the
domain and range of R. [Sep - 2021]
Given A={1, 2, 3,4, ...45}
SAXA={(1,1)(1,2)(1,3)...(1,45)
2,1)(2,2)...(2,45) (45, 1) (45, 2)

. (45,3) ... (45,45} .. (1)
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S R={(1,1)(2,4) (3,9) (4,16) (5, 25) (6,36)}... (2) (b) a graph
['. 1 is the square of 1, 2 is the

square of 4 and so on] AY
From (1) and (2), R is the subset of A x A 51
~RcAxA i
Domain of R={1, 2, 3,4, 5, 6} 1

[All the first elements of the order pair in (2)] 3 4,2)

Range of R = {1, 4, 9, 16, 25, 36} Zt I
[All the second elements of the order pair in (2)] it 211

x €40, 1, 2, 3, 4, 5}}. Determine its domain
and range. [PTA - 5; June - 2023; Mar - 2026]
Given R = {(x,y) ly=x+3} and
xe{0,1,2,3,4,5}

*
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

3. ARelation R is given by the set {(x,y) y=x+3, i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

5
related to —.
Roster form :

(©)
R={(1,4),(2,5),3,6),(4,7), (5,8, (6,9}

Whenx :0, y :O+3:3 ["‘y:x+3] (C) ROSter forrn:R= {(25 1)) (4a 2)}
Whenx =1, y =1+3=4
b — + 3
Whenx =2, y =2+3=5 t
Whenx =3, y =3+3=6 al numbers <10}
Whenx =4, y =4+3=7 5,6,7,8,9
Whenx =5, y =5+3=8 53456789
~ R :{(0’ 3)’(1: 4)9(29 5)9(33 6):(45 7)7 (57 8)} PT T }
~.Domainof R = {0,1,2,3,4,5} ['.- x and y are natural numbers less than 10]
[All the first elemen
Range of R = {3,4,5,6,7, 8} :
. y=1+3=4
[All the second ele X
. . Whenx =2, y =2+3=5
4. Represent each of the given . 3 3 3
an arrow diagram, (b) a ! Whenx =3, y =3+3=6
roster form, wherever : Whenx =4, y=4+3=7
@) {Cr, )b =2p,x € {2 (1,2,3,43} 1 Whenx =5,  y 5438
(ii) {(x,y)ly=x+3,x,y an mbers < 10} ! Whenx =6 y = 6+3=9
[Aug -2022] | - B B
(i) R= {(x,y)|x=2p,x€ {2,3,4,5} and ! Whenx =7,y =7+3=10
ye {1,2,3,4}} . 9 | Whenx =38, y =8+3=11([10,11,12¢y]
Whenx =2, y=5=5=1 ! henx =9, y=9+3=12
[ x=2y =y= g L R={(1,4),(2,5).(3,6),(4,7).(5.8),(6,9)}
1
When x =3, y = % ! (@) an arrow diagram|(b) a graph
4 : 9‘y * 09
Whenx :4, = —_-=2 1 1 | i s 58
Y | .
2 o @7
! 2 2 6] * 6o
1 3 3 Ll
Whenx =5, y = é 1 4 4 .
2 1 5 5 4 s
1 3l
(a) an arrow diagram 3 c3ann0t be related ! g g j
to = and 5 cannot be § § B R
\f 2 | &
1
1
1
¢
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5. A company has four categories of employees
given by Assistants (A), Clerks (C), Managers
(M) and an Executive Officer (E). The
company provide 10,000, 325,000, ¥50,000
and <1,00,000 as salaries to the people
who work in the categories A, C, M and E
respectively. If A, A,, A;, A, and A, were
Assistants; C,, C,, C,,C, were Clerks; M, M,,
M, were managers and E , E, were Executive
officers and if the relation R is defined by
xRy, where x is the salary given to person y,
express the relation R through an ordered
pair and an arrow diagram. [FRT - 2022]
A—Assistants = A, A, A A, A
C-Clerkks — C,,C,C,,C,
M —Managers — M, M,, M,
E — Executive officer — E, E,
xRy is defined as x is the salary for assistants
is 10,000, clerks is 25,000, Manger is 350,000
and for the executive officer ¥1,00,000.
= R={(10,000, A)), (10,000, A,), (10,000, A,),
(10,000, A,), (10,000, A,), (25,000, C,),
(25,000, C,), (25,000,C,), (25,000, C,)
(50,000, M), (50,000, M),
(50,000, M,), (1,00,000, E,),
(1,00,000, E,)}

2.

Sol.

(a)

e e e e e = == == — - @)

(b)

1. Letf={(x,yp)lx,y <€ Nandy=2x} be a relation
on N. Find the domain, co-domain and range.
Is this relation a function?

Givenf = {(x,») |x,y e Nand y = 2x}

Whenx =1, y =2(1)=2
Whenx =2, y =22)=4
Whenx =3, y =23)=6
Whenx =4, y = 2(4) =8 and so on.

R ={(1,2),(2,4),(3,06),(4,8),(5,10),..}
Domain of R = {1, 2, 3, 4,...},
Range of R={2,4,6,8,...}

@ — — m m = = = == =

Since all the elements

of domain are related
to some elements of
co-domain, this relation
f'is a function.

LN A L B W — )Z

Let X = {3, 4, 6, 8}. Determine whether the
relation R ={(x, f(x)) |[xe X, flx)=x*>+1}isa

function from X to N ?
x = {3,4,6,8}

R = (/@) e X, /) =x"+1;
f@)=x+1 s
f3)=32+1=10

f4)=42+1=17

ok

7en the function f': x — x?— 5x + 6, evaluate
S (i) f2a)
f@ @(iv) flx-1)
ive the function f: x — x?> — 5x + 6.
D) = 1)?-5-1)+6=1+5+6=12

fQRa) = (2a)*>—-5Q2a)+6=4a>—10a+6
f2) = 22-52)+6=4-10+6=0
fx=1) = x-1>-5x-1)+6
= x> -2x+1-5x+5+6
= xX¥-Tx+12
A graph representing the function f{x) is

given in figure it is clear that f(9) = 2.

10
9

8o
7 A
5 N
5
4
3
2
1
0 12345678910
(i) Find the following values of the function
(@ f0) b)) (o A2) (d) f£(10)
(ii) For what value of x is f{x) =1?
(iii) Describe the following
(i) Domain (ii) Range.
(iv) What is the image of 6 under f?
(i)  From the graph
(@ f(0)=9 (c) /(=6
(b f(N=6 (d (10)=0
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o

6.

A function fis defined by f{x) =2x-3
0 fingL QSO

\ Y (24 — 2x) (24 — 2x) x x
(576 — 48x — 48x + 4x?)x
V = 4x3 - 96x? + 576x
function f'is defined by f{x) =3 — 2x . Find
x such that f{x?)= (f(x))>. [QY & HY - 2023]
Given f(x) =3 —2x
Also, it is given that f'(x?) = [f (x)]?

2
(ii) find x such that f(x) = 0.
(iii) find x such that fix) =x.
(iv) find x such that f{x) = f(1 — x).
Given f(x) = 2x-3

(i1) Iff(x) = 1 the value of x is 9.5 ® 7. An open box is to be made from a square
(iii) Domain = {0,1,2,3,4,5,6,7,8,9, 10} : piece of material, 24 cm on a side, by cutting
= x[0<x<10,xe R} | equal squares from the corners and turning
Range = {x|0<x<9 ' e R} I up the sides as shown in figure. Express the
£ S : volume V of the box as a function of x.
= {05 1529 374a 55 65 75 89 9} 1
(iv) The image of 6 under fis 5. Since when you |
draw a line at x = 6, it meets the graph at 5. | . @
1
Letf(x)=2x+5. Ifx#0 then find /&2~ /@) ! 75
Given f(x) =2x+ 5, x # 0. x ! :
fix) = 2x+5 X 2%
- Jx+2) _ %)(Cx :424):; 5_ 2%+ 9 : Volume of the box = Volume of the cuboid
- = ! :
= f(2) = 22)+5=4+5=9 I = [x b X h cu. units
I p—
. f(x+2)-f(2) _ 2x+9-9  2x _ ! Here / = 24 -2x
” ¥ x X i b = 24-2x
| h =x
1
1
1
1
1
1
1
1
1
1

1
0)+ £ (1 '
@) w : f(x?) = 3 —2xReplacing x by x?]
1
B | (1)
J(0) = 2(0) - ! [P = (3 -2x)%=9— 12x + 47
7y = 2(1) | e
SO+ 31 , | [ (a- b =~ 2ab + b?]
N 2 2 | From (1) and (2),
(ii) f(x) = 0 =>2x-3=0 ! = 9—12x+4x? = 3-2x?
2x = 3 ! = 9-12x+4x>3+2x% = 0 1
_ 3 LS 62— 12x+6 = 0 1/2\1
Y ! Dividing by 6, we get x> —2x+ 1 =0
(iii) f@) = x=>2x-3=x=2—x=3 ! On factorizing we get, (x — 1) (x -1) =0
x =73 ! = x =1
1
(iv) Je) = f(1-x) | 9. A plane is flying at a speed of 500 km per
2x-3 =2(1-x)-3 | hour. Express the distance ‘d’ travelled by the
Jy—3 = 2_2r_3 ! plane as function of' time 7 in hours.
I - Speed distance covered
= _ I d =
2r+2x = 2-F+F I bee time taken
4 =2 : =  distance = Speed x time
x = A:x:l : = d = 500 x ¢ [, time = ¢ hrs]
A2 2 L = d= 5001
¢
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10. The data in the adjacent table depicts the length of ® (iv)  When the height of the person
a person forehand and their corresponding height. | — 53 3 inches
Based on this data, a student finds a relationship Y ’ ’
0.9x +24.5

between the height () and the forehand length(x) as ! 533
[.y=0.9x+24.5]

y=ax + b, where a, b are constants. [PTA-4]

Eength ‘{c’ of Height ¢y’ (in inches) = 53.3-245 = 09
forehand (in cm) N 28.8 = 09x
35 56 28.8x10
45 65 N y = ==
50 69.5 0.9 x10
- . = x = 288 _ 32 cm

(i) Check if this relation is a function.

(ii) Find a and b.

(iii) Find the height of a person whose
forehand length is 40 cm.

(iv) Find the length of forehand of a person
if the height is 53.3 inches.

Given relationis y =ax + b (1)
(i)  The given ordered pairs are

1. Determine whether the graph given below

vertical line at more than one points.
(i) It is a function as the curve meets the
vertical line at only one point.

Wegety = 09x+24.5
(iii))  When the length of the forehand

Y
R=1{(35,56) (45, 65) (50, 69.5) (55, 74)}
X
56 Since all the elements x
' 65 of x are related to so )
l 69.5 elements of y, the gi Y
‘ 7 4' relation is a funetion: (iif) Y
(i1)  Consider any two ordered pairs (35,°56) | < | 6 R
and (45, 65) I X O X X X
Xy :
Substitute (35, 56) iny= et, 1 Ty v
56 = a(35) (D) Sol. ‘ v ) v
Similarly substitute (45, 65) in b, we get 1 ® /l’ @ —
65 = a(45)+b (2) AT
) - 65 = 45a+ (2) ! X \|3 X X j X
(1) - 56 = 35a+ ..(3) ! v v
Substituting, 9 = 10a 1
= a = 2 =09 : (iif) X (iv) K
10 |
Substituting a = 0.9 in (1) we get I O x 5 —
56 = 35(0.9)+5b : 9D /|
= 56 = 315+b ! Y’ Y
= b = 56-31.5=245 | . . . b
Sincey = ax+ b | (i) It is not a function. The graph meets the
:
1
x =40 cm, ! . . . .
Y = 0.9 (40) +24.5 ! (ii1) Ij[ is not a function as it rpeets the vertical
- y = 36+24.5=060.5 inches . . llqe at morej than Qne points. . '
. The required height of the person is 60.5 | (iv) Itis a function as it meets the vertical line
1
é

inches. at only one point.
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(i) atable

x [ 246 ]10]12
folo 121475

(iii)  an arrow diagram,;

x — 1 is one - one but not onto.

¢ .
2. Letf:A— B be a function defined by f(x) = %—1, I (ii) atable form
! 1 2 3 4 5
where A={2,4,6,10,12},B={0,1,2,4,5,9}. | a
Represent f'by [Govt. MQP - '19; April - 2023 & 2025] ! f@| 2 2 2 3 4
(i) setofordered pairs; (ii) atable; | (ii1) A graph representation.
(iii) an arrow diagram; (iv) agraph | v
f:A—>B ! 64
A=1{2,4,6,10,12},B={0,1,2,4,5,9} I s
x 2 ! T
S =5-L, J@ =o-1=0 44 @ (5.4)
1
4 6 ! 3 ®
f@ =3-1=1 | ) =2-1=2 (1.2) i
o . | 2O-® G
f00) = Z=1=4 | fa=T-1=5 |
2 2 .
(i)  Set of ordered pairs |
=1(2,0), (4, 1), (6,2), (10, 4),(12,5)} !
I
1
1
1
1
1
1
1
1
1

fx) = 2x—1

N
f() = 2)-1=1

{1,2,3,4,5,...}

I
1
1
(iv) E f2) = 22)-1=3
I ¢ f3) = 23)-1=5
> 1
st .. B f4) = 24)-1=7
“" i : J6) = 25-1=9
3+ (. .
?-: (2,0) (4,1(2) | : N(X) f N(f(x»
X i x|
- . "7 In the figure, for
‘2--y different elements

in x, there are
different images in

J).

3. Represent the function f={(1, 2),(2, 2),(3, 2),
4, 3), (5, 4)} through
(i) an arrow diagram (ii) a table form
(iii) a graph

f=1(1,2),(2,2),(3,2), (4 3), 5,4}
(i)  An arrow diagram.

f
\ £

=

Hence /: N — N is a one-one function.

A function /: N — N is said to be onto function
if the range of f'is equal to the co-domain of 1.

Range={1,3,5,7,9, ...}
Co-domain = {1, 2,3,..}

But here the range is not equal to co-domain.
Therefore it is one-one but not onto function.

@ - e e e e ct e ct e e e e e e e e —-—-——-
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5.

{1, 8,27, 64}

ents have different images
# Range.

function is one-one and into

Show that the function f: N — N defined byT (ii) B
f(m)=m*>+m +3 is one - one function. : 1
2
f:N >N : 2
1
fm) = m*+m+3 : 451
N = {1,2,3,4,5,...},me N ! g
fm) = m*+m+3 ! 8
f(1) = 12+1+3=5 I :
1
1) = 224+2+3=9 :
f(3) = 3?+3+3=15 !
f(4) = 42+4+3=23 |
1
N N ! T
m a f(m) | Here co-domain=B = {1,2,3 ...}
1
1
1
1
1
1
1
1
1
1

the following cases state whether
function is bijective or not. Justify your

f:R — R defined by f{x) =2x + 1
(i) f:R — R defined by f{x) =3 — 4x?
§M Given f: R — R is defined by f(x) =2x + 1
(1) Whenx = 1,
f() =21)+1=3
f2) = 22)+1=5
f(0) = 2000+ 1=1
f=1) = 2-H+1=2+1=-1
f(lj = 2(%)+1=1+1=2andsoon

R R

/N — Nis a one to one but not onto funeti
the range of fis not equal to co-domain.

Co-domain = N

Range = {5, 9, 15, 23, ...}
Hence it is proved.
LetA={1,2,3,4} and B=N. Let f: A— B be
defined by f(x) = x° then, [HY -'19 & 2023]
(i) find the range of f

(ii) identify the type of function

A= {1,2,3,4} Here, different
B =N S elemer%t in domain
\ have different
fTA—> B, f(x)=x ’ images in B and
f() = 1P=1 ' Co-domain
f2) = 25=38 = Range =R.
5 . fis a bijective
JB) = 37=27 function.
f(4) = 4 =64

(i) The range of f= {1, 8, 27, 64,....}

@ - e e mmm e e EmmmEt e e, E e e e, .., ,m .- .- —-m—m—m————-



Y Sura’s

X Std - Mathematics ™ Chapter 1 ' Relations And Functions

S

AC)

AQ)
JED

3-4=-1
3-4(22)=3-4(4)
3-16=-13

3-4(02=3-0=3
3-4(-1)2=3-4(1)
3-4=-1

Here, different
element in domain
do not have
different images in
B. Since 1 and -1
are related to —1.

.. fisnot one - one.
Hence, f is not a
bijective function.

8. Let A= {-1, 1}and B ={0, 2}. If the function

function? Find a and b.

Given A= {1, 1}, B = {0, 2} and fipA

JED =0
=  al)+b =0
= —a+b =0

Alsof(1) = 2

= a(l)+b = 2

= d+b =2
()= -4 +b =
Adding, 2b =

y o 2

= T2

Substituting b
a+1
soa

[.Subx=-1,y=0
iny=ax+b]

(D)

[.Subx=1,y=2
iny=ax+b]

(2)

=1

= 11in (2) we get

=2

=>a=2-1=1

= 1,b=1

(i) Givenf: R — R is defined by f(x) = 3 — 4x? T 9. If the function f'is defined by
=3-4(1)=3-4(1)

x+2; x>1
J&)=| 2. —1<x<1 find the values of
x—-1; -3<x<-1
» /3 (i) A0)
(i) f(-1.5) iv) f@+ ﬂ_%&v - 2024]
1 fB)=>fx)=x+2=3+2=5[.x=13]

(i) f(0)=2 [-0e-1<x<I]
(i) f(-1.5)=x-1=-15-1=-2.5
(iv) f(2) +f(-2)

f2) =2+2=4 [ fix)=x+2]
f(2) = 2-1=-3 [ fix)=x—1]
fQ)+f(-2) = 4-3=1

f:1]-5,9]—> Ris defined as follows:

10. Afu
;. —5<x<2
;25x<6

S
xX—4; 6<x<9

n f=3) +A2) () £(7)-AT)

. 2f(=2)- £(6)
2(4) + fi8 21 (=2) = J(6)
(i) 2f(4)+fA8)  (iv) 7 2)

[July - 2024]

[PTA - 4]

[PTA- 4]

! £1[5,9] >R

! H  fI)+A2)

. f(3) = 6x+1=6(3)+1=-17
: f2) = 5x*—1=52%)-1=19
: S f(3)+f2) = —17+19=2

! @i f(-M1)

I f(7) = 3x—4=3(T)—4=17

: f(1) = 6x+1=6(1)+1=7

. AT —f(1) = 17-7=10

I (iii) 2/ (4) +£(8)

: f4) = 5x2-1=5x4-1=179
! £(8) = 3x—4=3x8-4=20
I S 2f(A)+f(8) = 2x79+20=178
Ly YT

! S@+ f(-2)

: f(2) = 6x+1=6(-2)+1=-11
: f(6) = 3x-4=3(6)-4=14

: f@) = 5x2—1=545)-1=79
: f(2) = 6x+1=6(-2)+1=-11
I 2/(=2)-f(6) _ 2-1D-14 -22-14
I F&®+1(=2) 79+ (~11) 68

! 36 -9

¢

68 17
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11.

12.

The distance S an object travels under the
influence of gravity in time 7 seconds is given

1
by S@) = 2 gt >+ at + b where, (g is the

acceleration due to gravity), a>0, b are constants.
Verify whether the function S (7) is one-one or not.
1 [PTA - 3]
S(r) = Egt2+at+b
Lettbel, 2,3, ..., seconds.
1 1
S(1) = 5g(12)+a(1)+b= Eg+a+b

1
S2) = 7@ +a2)+b

=2g+2a+b
Yes, for every different values of ¢, there will
be different values as images. And there will be
different pre-images for the different values of
the range. Therefore it is one-one function.
The function ‘¥ which maps temperature in
Celsius (C) into temperature in Fahrenheit

9
(F) is defined by #(C) = F where F = — C +32.
Find, S

® «0) P
(ii) #(28) (iii)  #-10)
(iv) the value of C when #C) =212
(v) the temperature when the
is equal to the Fahrenheit v
@ (0) = F
9
F = g(C)+3 ) +32 =32°F
2
(i1) 1(28) = F= %(28) + e +32
= 50.4 +32=82.4°F
9
(i)  #(-10) = F= 3 (-10) + 32 = 14°F
@iv) H(C) = 212
9
i.eg(C)+32 =212= —- C=212-32=180
S 3 20
9 5
¢~ 1s0mc= BT e
5 g
C = 100°C.
(v) whenC = F
9
-C+32=2C
5 9
32=C-—-C
5
32 =

- o2
32 = c(%“)
Y Vel

A

1. Using the functions f and g given below, find
fog and gof'. Check whether fog = gof'.
) fix)=x—-6,g(x)=x2 [June - 2023]

2
(i) fe)= " g00=2~1

[Govt. MQP - '19]

iven f{x) = x — 6, g(x) = x*
() = fgx) =Ax?)

xX2-6

*
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

[ g () =x"]

[In f{x) = x -6, Replace x by x’] ...(1)
gof(x) = g(f(x)) =glx—06)
[ /(x)=x-6]
= (x—6)
[In g(x) = x%, Replace x by x — 6]
= x> - 12x+36
[ (a—by}=a’-2ab+b*] ..(2)
From (1) and (2),
Jog(x) # gof(x)
(i) Givensf(x) = 2,g(x)=22—1
X
fog(x) = f(g(x)=/(2x* - 1)
5 [ ()=222-1]

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

! 2

! 2x° -1

' 2

| [In f(x) = —. Replace x by 2x> — 1] ...(1)
X

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

¢

2 2
gof(x) g(f(x»—g(;) [ f@=5]

2
2(2) .
" 2

[In g(x) = 2x*> — 1, Replace x by —]
4 8 ;
2(—2)—1: =1 -2

X

X
From (1) and (2),
Jog(x) # gof(x)
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o Y46 2. Find the value of k, such that fog = gof’
(i) Givenf(x) = &) =3 ~x () f)=3x+2,g®)=6x—k  [HY-"19]
fog(x) = figte) =f3-x) [ g (¥) =3 -x] (@) S =20~k g0) = dx+5
346 (1) Given fix) =3x + 2, g(x) = 6x — k and
i fog = gof
e fogx) = fgx)) =fl6x ~ k)
[In f{x) = —— , Replace x by 3 — x] [."g(x)=06x—K]
9ey = 3(6x— k) +2
I -(1) [In f{x) = 3x + 2, Replace x by 6x — k]
i6 = 18x—3k+2 (1)
/) = gl =g ( 3 ) Now gof(x) = g(flx)) =g(3x +2)
x+6 [ f(x)=3x+2]

_ 3_(x+6) [/ 3
3
[In g(x) =3 — x, Replace x by XT%]
9-x-6 3-x
33
From (1) and (2),
fog(x) # gof(x)
(iv) Givenflx) = 3+x,g(x)=x—4

fogx) = f(gx) =fx—H
= 3+ (x—4)

]

(2)

gof(x)

From (1) and (2),

fog(x) = goftx)

(v) Given flx) = 4x>—1,g(x)=1+x
Jogx) = flgx) =71 +x)[. gx)=1+ x]

= 4(1+x>-1

[In f{x) = 4x*> — 1, Replace x by 1 +x]
= 4(1+x2+2x)—1=4+4x* +8x -1
4>+ 8x+3 (1)

g(flx) =g(@x* 1)
[f () =4 1]

gof(x)

= 1+4x* -1
[In g(x) = 1 + x, Replace x by 4x> — 1]
= 4x? ..(2)
From (1) and (2),

fogx) # gof(x)

=6(3x+2)—k
[In g(x) = 6x — k, Replace x by 3x + 2]
=18+ 12—k -(2)
Also iven that fog = gof
= 185 +12—k
\ [Using (1) and (2)]
= =12-k = 3k+k=12-2
2k =12-2 10
2k =10=>k=—=-5 . k=-5

f(¥) =2x—k g(x) = 4x +5

fog(x) = figlx)) =fl4x +5)
[ g(x)=4x+5]

(i)

=2@x+5)—k
['." In f{x) = 2x — k, Replace x by 4x + 5]
=8x+10-% (1)
gof(x) = g(flx)) =g(2x — k)
[ f(x)=2x—k]
=42x—k)+5
[In g(x) = 4x + 5, Replace x by 2x —k]
=8 —4k+5 ..(2)
Given that
fog(x) = goflx)
= 8¢ +10—k = 8% —4k+5
[From (1) and (2)]
= 10-k=-4k+5 =-k+4k=5-10
= 3k =-5 = k= %5

3. If fix) = 2x — 1, g(x) =
Sfog =gof=x.
x+1

Given f(x) =2x— 1, g(x) = Y
S.T fog = gof=x

fogt0) = i) =/ 34 1.

x+1
5 show that

_x+1]
2
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Given f(x)=x*-1,g(x)=x-2

o)

fix* —2x?)
= (x*2x?)% -1

y+1 ' . Range of fog is
N 2(7]_1 | {yly = 2x>+1,xe C} and
. _ x+1 ! Range of gofis
[." In fix) =2x — 1, Replace x by > ] | Oy = @x+ 1% xeN} [ gof: A — C]
= xtl-l=x (D16 Let f(x)=x*—1. Find (i) fof; (ii) fofof
Now, I [QY - 2024]
gOﬂX) = g(f(x))=g(2x—l) : (i) fof
=2y —1 X d
yefey  TOTECD fof ) = Fo) =~ 1)
- 2 : [of()=x"—1]
_ x+l ' C (1P
[In g(x) = > , Replace x by 2x — 1] | (x*-1)"-1
2x : [In f{x) = x*~1, replace x by x* — 1]
- S =x (@) e lage g o
From (1) and (2) | [ (a—b)Y=a*>—-2ab+ b*Herea=x* b=1]
fog (@) = gof () =x Hence proved. ! ) - oo (D)
4. I f@) =x2-1,gx) =x - 2 find a, if | (ii) = Jolfof (x)]
gofla)=1. [PTA-2] | fo[x*-2x?]  [Using (1)]

gof (x) = g(fix)) =g (*—1)
[ f)=x*-1
= x-1-2
[. In g(x) =x — 2, Replace x by x

7.

~gofla) = a*>-3 [Re
Given that gof(a) = 1
= a-3 =

= a = %

5. Let A,B,C — N and a functio
defined by f{x) =2x+1and g : B— C be defined
by g(x) = x2. Find the range of fog and gof.

: A— B be

Given filx) = 2x+1and
gx) = ¥
Jog(x) = flg(x)) =Ax) [ g(x)=x"]
= 2x2+1
sfog(x) = 2%+ 1 . (D
goftx) = g(fx)) =g2x+ 1)

[ f(x)=2x+1]

(2x +1)*

[In g(x) = x%, replace x by 2x + 1]
[ (a+ b)>=a*+2ab + b

Nowf:A—B,andg: B —>C

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
[In f(x) = 2x + 1, replace x by x?] |
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
s fog:C—>AandA,B,Cc N ‘

Sol.

[In f{x) = x*~1, replace x by x* — 2x?]
o fofof (x) = x®—axb+4ax* -1

- (a — b)’> = a®> — 2ab + b*> Here a = x*, b = +2x7]
Iff: R —>Randg:R — R are defined by
fx) = x° and g(x) = x* then check if f, g are

one-one and fog is one-one? [PTA - 6]
Given f(x) = x°
= fiH =1
= =D =1
= f2)y =32
= f=2) =32
= f{x) = x° is one - one function.
Given g(x) = x*
= g(2) =16
= g(-2) =16
= g(x) =x*is not one - one function
fog (x) = flglx) =f(xh
[ g () =x"
— (x4)5
[In f{x) = x°, replace x by x*]
= x20
o fog (x) = x*

Now, fog (1)=12°=1
and fog (1) = (~1)* = 1[".- 20 is an even number]
.. Two elements 1 and —1 have same image as 1.
.. fog (x) is not one-one.
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8.

Consider the functions f{(x), g(x), /(x) as given LHS = (fog)oh

below. Show that (fog)oh = fo(goh) in each case. = (fog)(h (x)) = fog 3x —5)

(i) flxy=x-1,g(x)=3x+1and h(x) =x> [ h(x) = 3x —5]
[QY - 2023; July - 2025; Mar - 2026] = (3x-5)2—4

(i) fix)=x2% g(x)=2xand h(x)=x + 4
(iii) filx)y=x—4,g(x)=x*and h(x)=3x—5
[PTA - 2]
(i) Given flx)=x—1, g(x) =3x + 1 and A(x) = x?
Consider fog(x) = flg(x)) =f(Bx + 1)
[ gx)=3x+1]

[In fog (x) = x*> — 4, replace x by 3x — 5]
= Ox?-30x+25-4
[ (a — b)? =a®> —2ab + b> Here a = 3x, b= 5]
9x% —30x + 21 (1)
fo(goh) (v) = (g (h (x))

RHS

=3x+ 1 -1 = f(gBx-5) [ A(x) =3x 5]
[In f(x) =x— 1, replace x by 3x + 1] = f((3x-5)*)
- fog = 3x [In g (x) = x?, replace x by 3x — 5]
LHS = (fog)h = fog (h(x)) = (3x-5)*-4
— fog (x?) [ B (x) =22 [In f'(x) = x — 4, replace x by (3x — 5)’]

= Ox2—30x+25-4

= 3x? [In fog = 3x, replace x by x]
— b)> =a®> —2ab + b* Here a = 3x, b = 5]

RHS = fo(goh) = f(g (h(x))

A @ e e m E E e EEEEt e e, EE e, EE .. E e, ... —-m—m—m———— -

= f(g(x?)) [ h(x)=x%] = 9x? —30x +21 ..(2)
= f3x*+1) &)
[In g(x) = 3x + 1, replace x by x?] HS Hence proved.
=32+ 1 -/ -1, 3),(0, —1),(2, —9)} be a linear
[In fix) = x — 1, replace x by 3x> + 1] ion from Z into Z . Find f(x).
= 352 iven = {(-1, 3), (0, —1), (2, -9)} is a linear
.. LHS = RHS function from Z into Z.
[From (1) and (2)] Hence pro ince f'is a linear function, let y = ax + b be the

linear function which is of degree one.

Sub (-1, 3) in y = ax + b, we get
3=aC-)+b=>-a+b=3 ..(1)

Sub (0,—1) in y = ax + b, we get

(i) Given flx) = x?, g(x) = 2x, h(x) =x

[
—_~
N

=
5]
~
—
p—t
=
&

Il

= 4 1 ="a0)+b=>-1=b =b=-1
LHS (fog)oh = fog (h (x, Sub b =—1in (1) we get,
= fog (x+ —a-1=3=-a=3+1=4
= 4(x + 4)>? = a= -4
[In fog = 4x7, Suba=-4,b=-11iny=ax + b we get,

y = -4x-1
.. The required linear function is — 4x — 1.

4(x*>+8x+ 16
[ (a+b)*>=a’>+2ab+ b*>. Here a = x, b = 4]
4x? + 32x + 64 .. (D)

10. In electrical circuit theory, a circuit C(?)

RHS = fo (goh)=f(g (h(x)) is called a linear circuit if it satisfies the
= f(g (x +4) [ h(x)=x+4] superposition principle given by C(at, + bt,)
_ Show that the circuit C(f) = 3¢ is linear.
In g (x) = 2x, replace x by x + 4 .
_ ][c (Zf i %) - (2xl-i 52 YX+41 ' o Given Clat, + bty =a.c (1)) + b.c (1)
[In f{x) = x2, replace x by 2x + 8] Let C(1) = 3¢
— 42+ 30x + 64 2 LHS = C(at, + bt)) =3 (at, + bt))
[ (a+b)*=a?+2ab + b Here a = 2x, b = §] = 3at, +3bt, - (1)
LHS = RHS RHS = a.c(t)) + b.c(t)) = a.3t, +b.3t,
From (1) and (2) Hence proved. [ c(z,) = 3¢, and c(z,) = 31,]
(i) () =x 4. g00) = h(x) =35 ~ 3at,+3bt, Q)
onstaet LHS = RHS
fog(x) = flgx) =/(x) [ g (x)=x"]

7y From (1) and (2)
=x -4 Hence C(¢) = 3t is linear function.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
= £(2 (x + 4)) : aC(t,) + bC(z,) , where a,b are constants.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
[In f{x) = x — 4, replace x by x*] &
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B EXERCISE 1.6 NN

Multiple choice questions.

1. If n(Ax B)=6 and A = {1, 3} then n(B) is
[Sep - 2021; QY - 2023; April - 2024]
A1 B2 (©3 (D) 6
[Ans. (C) 3]
Ifn(AxB) = 6
A = {1,3},n(A)=2
o~ O
nB) = 5=
2. A={a, b,p}, B=1{2,3}, C={p, q, r, s} then
n[(AUC) x B]is [PTA - 3; April - 2023; July - 2025]
(A) 8 B) 20 (C) 12 (D) 16
[Ans. (C) 12]
A = {a,b,p},B=1{2,3},

o

n[(AUC)xB] =12
3.

C ={p,q,rs}
n((Au C)xB)where AuC={a,b,p,q,r,s}
AV xB = {(a,2),(a,3),(b,2),(b,3),(p,2),
»,3),(4,2),(q,3),(,2),(r,3),
(s, 2), (s,

IfA=1{1,2},B={1,2,3,4}, C={
D={5,6,7,8} then state which of the fo
statement is true. [Sep. - 2020; FRT -
(A) (AxC)c(BxD)
(B) BxD)c(AxC)
(C) (AxB)c(AxD)
(D) (D xA)c(BxA)
[Ans. (A) (AxC
A = {1,2},B={1,2,374},
C ={5,6},D=1{5,6,7,8}
AxC ={(1,5),(,6),(2,5),(12,6)}
B xD ={(1,5),(1,6),(1,7),(1,8),(2,5),(2,6),
(2,7),(2,8),(3,5),3,6), 3, 7),
(3, 8), (4,5), (4,6), (4,7),(4,8)}
L (AXxC)cBxD It is true.

If there are 1024 relations from a set
A=1{1,2,3,4,5} to a set B, then the number
of elements in B iS[PTA - 2; Aug - 2022; June - 2023]
(A) 3 (B) 2 (C) 4 (D) 8

[Ans. (B) 2]

(B x D)]

n(A) =5
nB) =x
P[n(A x B)] = 1024 =210
2% =210 = 5x =10
x =2

U

@ — — m m = = = == =

The range of the relation R= {(x, x?) |x is a \

prime number less than 13} is
[PTA - 4; HY -"19; FRT & Aug - 2022; April - 2025]

(A) {2,3,5,7} (B) {2,3,5,7,11}
(C) 14,92549,121} (D) {1,4,9,25,49,121}
[Ans. (C) {4,9, 25, 49, 121}]

R = {(x, x*)/x is a prime number <13}

The squares of 2, 3, 5,7, 11 are
{4,9, 25,49, 121}

6. If the ordered pairs (¢ + 2, 4) and (5,2a + b)
are equal then (a, b) is
[May - 2022; FRT & QY - 2024]
A) 2,-2) B) 5.1
©) (2.3) D) (3,-2)
[Ans. (D) (3,-2)]
[Hint:] (a + (5,2a+b)y=a+2=5

2a+b=4
b=-2

om A to B is [FRT - 2022; HY - 2023]

m" (B)»" (C) 2™-1 (D) 2™
[Ans. (C) 2™"—1]
n(A) = m
nB) =n
P[n(AxB)] = m xn=mn

No. of relations = 2"(A*B) = pmn
Non-empty relations = 2""—1]

If {(a, 8),(6, b)} represents an identity function,
then the value of a and b are respectively
[PTA - 1; QY - 2023; July - 2024; Mar. - 2026]
A) 8,6) (B) (88) (C) (6,8) (D) (6.0)
[Ans. (A) (8,6)]

[Hint:] {(a, 8), (6,b)} > a=8=b=6

9.

Let A= {1, 2, 3, 4} and B = {4, 8, 9, 10}.
A function f :A— B given by f = {(1, 4),
(2, 8),(3,9),(4,10)} is a [PTA - 4]
(A) Many-one function
(B) Identity function
(C) One-to-one function
(D) Into function

[Ans. (C) One-to one function]

A=1{1,2,3,4),B={4,8,9, 10}

1

4
2 8
3 > 9
4 10
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1
10. Iffix)=2x*and g (x) = 3. then fog is

[HY - "19; FRT & July - 2024]
2 D) 1

9x? 6x>

1

3x

2
A) 77 B 77 ©

fx) =22 = g(x) =

fog = fig)) =f(%)

2
Ans. (C) —
[ ()9x2]
o 12

9x?

2
2( 1 )
3x
9x?

11. If f: A — B is a bijective function and if

n(B) =7, then n(A) is equal to [PTA - 2;

April - 2024]

(A) 7 B)49 (O 1 (D) 14
[Ans. (A) 7]

In a bijective function, n(A) =n(B) = n(A)="7
12. Let f and g be two functions given by
f= {(01 1)3 (2’ 0)9 (39 _4)9 (49 2)9 S, 7)}
g ={(0, 2),(1, 0), (2, 4), (—4, 2), (7,0)} then the
range of fog is
(A) {0,2,3,4,5} (B) {-4,1,0,2,7}
(©) {1,2,3,4,5} (D) {0,1,2}
fog = Ag()) [Ans. (
fig0) = f(2)=0
flg) = f(0)=1
flg2) = f(4)
fg4) = f)F0
fg(M) = f(0)=
.. Range of fog = {0, 1, 2}

0,

13. Let fix)= V1+ x* then
(A) fo) =7/ @)Ay) (B) flxy) 2 fix) Ay)
(C) fixy) <fix).f[y) (D) None of these
[Ans. (C) fixy) < fix)fW)]

ey < Jie )14 5?)
= fl) < ) Ay

14. If g = {(1, 1),(2, 3),(3, 5),(4, 7)} is a function
given by g(x) = ax + p then the values of

o and f are [PTA - 6; July - 2025]
(A) (-1,2) B) 2,-1)
©) 1,-2) (D) (1,2)[Ans.(B) (2,-1)]
g(¥) = y= ax +p (1)
Subx=1,y=11in (1)
1 = a+p ..(2)

Subx=1,y=31in (1)
Ji/ = 20+ ..(3)
B3)-2)= 20tp =3
o =1
O O ©)
o =2
Sub a=21in (2)
atB = 1=>p=1-2+-1

s 2;p=-1
15. fix) = (x + 1)> — (x — 1)’ represents a function
which is [PTA - 5; QY - 2019;2023 & 2024; Mar. - 2026]
(A) linear (B) cubic
(C) reciprocal (D) quadratic
|[Ans. (D) quadratic]
fo) = @+ 1= (1)
X432 +3x+ 1 - =32 +3x—1]
1= & 132 =38 +1=6x2+2
xs a quadrati¢ function.

If the ordered pairs (x’— 3x, y*+ 4y) and (-2,5)

re equal, then find x and y.
(X2 - 3)C, y2 + 4y) = (_2a 5)
¥ -3x =2

¥=3x+2 =0

x=2)(x—-1) 0

x =2

5

*
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1

2
! /N
=2 |
-5
/AN
+5 -1
The cartesian product A x A has 9 elements
among which (-1, 0) and (0,1) are found. Find
the set A and the remaining elements of A x A.
A= {-1,0,1},A={-1,0,1}
AxA = {(_19_1)’ (_1’0), (_1,1)7(07_1):
(0, 0), (0,1), (1,-1), (1, 0), (1, 1)}
Remaining elements = {(—1,-1), (-1,1),(0, —1),
(Oa 0)9 (15_1)9 (15 0)5 (la 1)}

{\’x‘l *21 ping

4 x<1

-

¥ +dy
V+dy-5 =

G+5)r—1) =0
y =-5,1

(e)

Given that f(x ) =

) A0) (i) f3)

(iii) fla + 1) in terms of a.(Given thata > 0)
(i) f(0) =4

i)  fB) =B3-1=42

(iii) fl@a+1) =Ja+1-1=+a

@ - - m m m e m mEm e e e ..., ... . — .- —m - —-m—-m—————m = =
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4. Let A = {9,10,11,12,13,14,15,16,17} and let
f : A—> N be defined by f(rn)= the highest
prime factor of ne A. Write f as a set of
ordered pairs and find the range of f.

x—1 1
8. Iffix)= —— ,x#—1show thatf(f(x))=——,
x+1 X

provided x #0 .

A = {9,10,11, 12,13, 14, 15, 16, 17} Sol. fx) = L x £ -1
f:A —N x+1 x—1
f(n) = the highest prime factor of n € A B

1= {9, 3), (10, 5), (11, 11), (12, 3), (13, SUX)
13), (14, 7), (15, 5), (16, 2), (17, 17)}

Range = {3,5,11,13,7,2,17}=12,3,5,7,11, 13,17}

Il
~
—
= | =
+ ||
—_ | —
N
Il
-
= [=
| [+
—_ | —
N
+
—_

5. Find the domain of the function

fx) = \/1+\/1—ﬁ .
) = l+y1=1—x2
Domain of f(x) = {-1,0,1}
(x*=1,-1, 0, because ﬁ should be +ve, or 0)

6. If fix)=x?, g(x) =3x and h(x) =x — 2 . Prove
that (f og)oh = fo(goh).

Hence it is proved.
9. The fu sf and g are defined by f{x) = 6x +

8; g(x
. 1
i) Calc he value of gg(z)

ite an expression for gf{x) in its

' ™
v
‘.*

(4,5),(4,6),(4,7), (4,8)}
= (A x C) c (B x D) Hence it is proved.

fx) = ¥ simplest form.
g(x) = 3x _
h(x) = x-2 J&) = ?ijg
LHS = fo(goh) . 8w = —
Jfog = fg() =f3x) = (3)° = 9% () g20) = glel) .,
(fog)oh = (fog) h(x) = (fog) ) :
— 9(x—2)2=9 X1 . _ ( )
= 9x?—36x + (1) 3
RHS = fo(goh) : _ x—=2-— B
(goh) = g(h(x)) =g(x - ! - 3 37 9
= 3(x-2)=3x-6 | L
folgoh) = f(3x~6)= (3x— 6 L g0 (l) _2 " _ 1161 15 S
= 9x?—36x +36 (2) ! 2 9 2 9 18 6
1 =@ ! (i) goflx) = g(flx)) = g(6x + 8)
LHS = RHS : _ 6x+8-2  6x+6
(fog)oh = fo(goh) is proved. : - 3 T3
7. LetA— 1,2} and B={1,2,3,4},C={5,6} and | _ A(2x+2) -
= {5{6 § 8} . e{rlfy whzther 1{&><C} is a - 3 S2xH2=2xt 1)
subset of BxD? 1 10. Write the domain of the following real
A= {1,2),B=1{1,2,3,4} ! functions
C = {5,6},D=1{56,7.8} L@ Sy 2 PTA-6)
AXC = {(L5), (L6, 2.5, 2.6} x-9
BxD = {(L5),(L6),(1,7),(1,8), ! (i) p=—;
(2.5),(2.6),(2,7),(2,9), 4x”+1
(3,5).,3,60,3.7.G.8). 1 (i) gx)=x—2 [PTA - 6]
é

(iv) h()=x+6
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(i)

2x+1

o) = =5
The denominator should not be zero as the
function is a real function.

.. The domain = R —{9}
_=
4x* +1
The domain is R.
(i) g(x) = Jx-2
The domain = [2, o<]

h(ix) = x+6

The domain is R.

| PTA EXAM QUESTION & ANSWERS

1. If n(A) =p, n (B) = q then the total number of
relations that exist between A and B is
[PTA -1; April - 2023]
(A) 2 (B) 29 (C) 2¢"7 (D) 27
P (n(A x B)) = 2A*B) =204 |Ans. (D)
2.

(i)  plx) =

(iv)

Given f(x) = (- 1)* is a function from

Then the range of fis

A {1y BN (© {1,-1} (D
Q) =
fQ2) =

- Range of f = {1, -1
3.

(A) an onto function
(B) constant function
(C) an one-one function
(D) not a function

4 has no image

1. Avrelation f: X—Y is defined by f{x) =x*—2
where, X ={-2,-1, 0, 3} and Y = R (i) List the
elements of f'(ii) Is fa function? [PTA-1; QY -"19]

[Ans. (D) not a function]

fix) = x*-2where X={-2,-1,03}
i A2 = (2P-2=2
fi-) = (P2=-1
f0) = 0>2=-2
f3) = 3¥-2=9-2=7
Af = {E2,2),(-1,-1),0,-2),3,7)}

We note that each element in the domain
of f'has a unique image.

Therefore f'is a function.

(i)

1 4
1
1
1
1
| 2. Arelation R is given by the set {(x, y)}y =% + 3,
: xe{0,1,2,3,4,5}} Determine its domain and
I range. [PTA - 2; QY - 2023]
WSol. Domain = {0, 1,2,3,4,5}
| x = 0,y=0>+3=3
I x = Ly=12+3=4
: x = 2,y=22+3=7
; x = 3,y=32+3=12
| x = 4,y=4+3=19
! x = 5,y=52+3=28
1 Range = {3,4,7,12,19, 28}
! 3. Find kif fof (k) = 5 where f (k) = 2k — 1.
| [PTA - 4; April - 2023; FRT - 2024]
: HA Giy, = 2k—1
! Q)
: \ 2(2k—1)—1=4k—2—1=4k-3
| iven, fof (k) = 5
! -3 =5=4k=5+3=4k=38
8
: k=S
1

LetA={1,2,3,.., 100} and R be the relation
defined as “is cube of”” on A. Find the domain

and range of R. [PTA - 4]
R = {(1,1)(2,8), (3,27), (4, 64)}
Domain = {1,2,3,4,..100}
Range = {1, 8,27, 64}

LetA={1,2,3,4and B=N.Let f: A— B
be defined by f(x) = x* (i) the range of f
(ii) identify the type of function. [PTA - 5]
S)=Lf2)=4703)=9%/f(# =16

(1) Range {1,4,9, 16}

(i1) One - one and into function

6. Let f be a function from R to R defined by
fx) =3x — 5 Find the values of a and b given
that (a, 4) and (1, b) belong to f. [PTA - 6]
f(x) = 3x-—5 can be written as
f {(x,3x=5)|xeR}
(a, 4) means the image of a is 4.
Thatis, f(a) = 4
3a-5 4=a=3
(1, b) means the image of 1 is b.
Thatis, f(1) = b
3(1)-5 b=>b=-2

Sol.

@ - e e m m mm E E e et e e, e, ..., ..., - - —-m—m—m—m—-m——————— -
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7. R ={(x, —2), (-5, y) represents the identity

function, find the values x and y. [PTA - 6]
x = =2
y = =5

1. LetA={1,2,3,4} and B={2,5, 8, 11, 14} be
two sets. Let f: A — B be a function given by

2. LetA={xeW/0<x<5,B={xeW/ 0<x<2},
C = {x e W/ x <3} then verify that A x (B N C)

=(AxB)n(AxC) [PTA-3]
Sol. A = {1,2,3,4}
B ={0,1,2}
C =1{0,1,2}
BNnC ={0,1,2} n{0,1,2} =40, 1,2}

1
1
1
1
1
1
1
1
1
1
flx) = 3x — 1 Represent this function. [PTA-3] 1 AxBnNC) = {1,2,3,4} x {0,1,2}
() by arrow diagram [Sep - 2020; FRT - 2024] ! {(L,0), (L), (1, 2), (2,0), (2,1),
(ii) in a table form [July -2025] 1 (2,2),(3,0),(3,1),(3,2),(4,0),
(iii) as a set of ordered pairs : 4,1),(4.2)} - (1)
(iv) in a graphical form I AxB = {1,2,3,4} x {0, 1,2}
LetA={1,2,3,4} ;B={2,5,8, 11, 14}; ! = {(1,0),(1,1),(1,2),(2,0),(2,1),2,2),
f(X) =3x-1 ! (390)7 (391)v (372)7 (490)7 (471): (472)
AD=3(1)=1=3-1=2/2)=32)-1=6-1=5 1 AxC =11,2,3,4} x {0, 1,2}
— — — Q. _ — — 1 = {(130)9 (171)5 (172)7 (2,0),(2,1),(2,2),
£3)=33)-1=9-1=8;4)=43)—-1=12-1=11 ' GO B0, Gy @0). (1 (42)
. . 1 b 9 2 9 > b b b 9 b >
O A g o on A By | (AXBINAEE T {(1L0),(1L1.(12), 202122
et us represent the function /:A — B by ) 3,1), (3,2), (4,0), (4.1), (4.2)
an arrow diagram ! Q)
A f B ! = Hence it is proved.
- 3. =2x+3, g(x) =1-2x and h(x) =3x, prove
- I h)=(fo g) oh. [PTA - 5; HY - 2023]
’ flx) = 2x+3,g(x)=1-2x,
h(x) = 3x
. w, (fog)x) = flgx)) =A1-2x)
(ii) Table form I =2(1-2x)+3=5—4x
The given function fcan be represented, in Then,
a tabular form as given belo (fogloh(x) = (fogh(x))=(fog)3x)
. " 5 = 5-43x)=5-12x ..(1)
(gom(x) = g(h(x))=gBx)=1-2(3x)
Sx) 2 5 11 = 1-6x
(iii) Set of ordered pairs So, fo(goh)x) =jf(1-6x)=2(1-6x)+3
The function f'can be re ted as a set =5-1l2 - (2)

of ordered pairs as
f=(1,2),2,5),3,8),4,11)
(iv) Graphical form

Y A
11 1 ®(4,11)

=)
t

e (3,8)
«(2,5)

L e (1,2)
A

— N W R L Oy 9 O
! i I ! ! ! I s '
t 1 T T T t

w9 i s 45X
Y

In the adjacent xy -plane the points
(1,2), (2,5), (3,8), (4,11) are plotted

From (1) and (2), we get
(fog)oh = fo(goh)

| GOVT. EXAM QUESTION & ANSWERS

Multiple choice questions.
1. f={2,4),3,b),4,b),(5,¢)}isa
[Govt. MQP - '19; QY - 2024]

(A) identity function (B) one-one function
(C) many-one function (D) constant function

[Ans. (C) many-one function]

El fmvar
e

@ — — m m = = == —
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Let f(x) =x*—x, then f(x — 1) —flx + 1) is :
[Sep - 2020]

(A) 4x  (B) 2-2x(C) 2—4x (D) 4x-2
[Ans. (C) 2 — 4x]
f—1) =(x—172-(x-1)

=xX>-2x+1-(x-1)
=x2-2x+1-x+1=x*-3x+2
fl+1) =@+1)>-(x+1)
=2+ 2+ ¥—x-—X¥=x*+x
S f=D—fx+1)
=@ -3x+2)-(x*+x)
= 3x+2—F—x=—4x2+2
3. Ifn(A)=p and n(B)= g then n(AxB)=
[Qy-'19]

(Ayp+q B) p-q(C) pxq (D) §

[Ans. (C) p x q]
n(AxB) = n(A)xn(B)=pxgq

4. TFor any two sets P and Q, P NQ is
(A) {x:xe PorxeQ}
(B) {x:xePandx¢ Q}

(C) {x:xePandxe Q}
(D) {x:x¢ Pandx e Q}

[FRT - 2022]

5. Letn(A)=m and n(B)=n, the
of functions that exist from B to

(A)y m* (B) " (C 1

ns. (A) m"]
1. Define a function. [Govt. MQP - '19]
A relation fbetween two non-empty sets X and Y

1s called a function from X to Y if, for each x €
X there exists only one y € Y such that (x, y)e f.

Thatis, f= {(x,y) | forallxe X,yeY}
2. Let fbe a function f: N — N be defined by
fx)=3x+2,xe N. [Govt. MQP - "19]
(i) Find the images of 1,2, 3 [QY - 2023]
(ii) Find the pre-images of 29, 53 [QY - 2023]
(iii) Identify the type of function
The function /: N — N is defined by f(x) =3x + 2,
x=1,f1)=3(1)+2=3+2=5
x=2,f2) = 32)+2=6+2=8
x=3,f3)=303)+2=9+2=11
The images of 1, 2, 3 are 5, 8, 11 respectively.
(i1) Ifx is the pre-image of 29, then f'(x) = 29.
= 3x+2 = 29

(1)

*
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
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(iii)

3x = 27T=x=09.

Similarly, if x is the pre-image of 53, then
f(x) = 53.=>3x+2=153

3x = S1=>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 = {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.

,3,4,5}, B=W and f: A—B is defined

A=1{1, 3,5} and B = {2, 3} then show that
} =n{B}. [Sep - 2021; April - 2024]
A = {1,3,5} B={2,3}
n(A) = 3;n(B)=2

*n(A)xnB) =3x2=6 (1)
AxB = {(1,2)(1,3)(3,2)(3,3)(5,2)(5,3)}
n(AxB) =6 -.(2)

From (1) and (2)

n(AxB) = n(A) x n(B)
The arrow diagram shows a relationship
between the sets P and Q. Write the relation
in (i) Set builder form (ii) Roster form.
[May - 2022; July - 2025]

(i) Set builder form of R ={(x, y) |y =x — 2,
xePyeQj

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

Let X=1{-5,1, 3,4} and Y = {a, b, c}. Determine
whether the relation R = {(-5, a), (1, @), (3, b)} is a
function from X to Y? [Mar - 2026]

I R={(-5,a),(1,a),(3,b)} we may represent the

relation R in an arrow diagram.
.. R is not a function as 4 ex does not have an
image in y.
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IfAxB={3,2),(3,4),(5,2), (5 4)}, then find A
[FRT - 2022 & 2024; Aug - 2022]

and B.

Refer Text Book Example 1.2

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]

Domain
Range

If the function f: R — R is defined by,

= {]" 37 5’ 7’9}

2x+7; x<-2

fix) = 1x* =2 —2<x<3 then find the values

3x-2; x=>3

of ) fId (i) f(-2) (iii) A4 +2A1)
iv) JD-3/@)

f(=3)

Refer Text Book Example 1.18

function defined

Refer Text Book Example
. Find fog and gof when

gy =x2-2.

. Given f(x) = 2x —x* Find (i) £ (1) (ii) £ (
Refer Text Book Example 1.9
. If A={-2,-1,0,1,2} and f :A—

by flx)y=x*+

Refer Text Book Example 1.19

If fix) = 3x-2, g(x) = 2x + k and if fog = gof,
then find the value of £.

SAx)
Jog(x)

Thus, fog(x)
goflx)

Thus, gof(x)

Given that fog
6x + 3k -2

6x—6x+3k—k

= 3(2x + k)2
6x+3k—2
6x+3k-2

= g(3x-2)
=2(3x-2)tk

= 6x—-4+k

= gof

6x—4+k

4 +2=k=-1

[QY - '19; April - 2024]
=3x-2,gx)=2x+k
= flg() = f2x + k)

*
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2. LetA={xeN/1<x<4},B={xe W/0<x<2}

&,

and C = {x eN / x < 3}.Then verify that

Ax(BNC)=(AxB)N(AxC).

[HY -*19]

Sol. A= {re N/ 1<x<4} =23
B = {xe Wo0<x<2}={0,1}
C = {xe Nx<3}={1,2}

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

BNC = {0,1} ~{1,2}= {1}
AxX(BnC) = {2,3}x{1} ={(2,1),3,1)}
AxB = {2,31x{0,1}
= 1(2,0),(2,1),(3,0),3,D)}
AxC = {23}x{1,2}
= {(2,1),(2,2),3,1),(3,2)}
(AxB) n(AxC) = {(2,0),(2,1),(3,0),(3,1)}

N{(2,1),(2,2),3,

= {@.D.G.D}

Ax(B
3. LetA
an

=(AxB) )-

1),3,2)}

=(A%xB) N(AxC) is verified.
<3,B={xe N1 <x<5}
} verify that A x (B U C)

[April - 2023]

A = {xeWk<3}=1{0,1,2}

C =13,57

LHS =AxBuUC)
BUC ={2,3,4,5,7}

[Whole numbers less than 3]
B = {xeN|l1<x<5}=
[Natural numbers from 2 to 5]

{2,3,4,5}

Verify : Ax (BUC)=(AxB)U (AxC)

AxBUC) ={(0,2), (0, 3), (0, 4), (0, 5),
(0,7),(1,2),(1,3),(1,4),(1,5),
(1,7),(2,3).(2,2).,(2,3),
2,4,2,5.2, Dy (D

RHS = (AxB)

(AxB) = 1(0,2),(0,3),(0,4),(0,5),
(1,3),(1,4),(1,5).(2,2)

(2,4, (2, 5);

(1,2),
,(2,3)

b

(AxC) ={(0, 3), (0, 5), (0, 7),(1, 3),

(1.5), (1,7),(2, 3),(2,5),(2,7)}

(AxB) U (AxC)={(0, 2), (0, 3), (0, 4),(0, 5),
0, 7), (1, 2), (1, 3), (1, 4),
(1,5),(1,7),(2,2),(2,3),

2,4),2,5,2,7 .2

(1)=(2), LHS = RHS Hence it is proved.

o

and g (x)=x+3.
Refer Text Book Example 1.24

[7]
"l

Find x if gff (x) = fgg (x), given f(x) =3x + 1

[FRT - 2024]

Let A={xe N|1<x<4},,B={xe W]|0<

x <2} and C = {x € N|x<3}. Then verify that

AxBuUC)=(AxB)uUAx(C)
Refer Text Book Example 1.3 (i).

[April - 2024]
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Let X = {1, 2, 3, 4, 5},
Y=1{1,3,5,7,9}, which
of the following are
relation from X to Y?

®H R, ={{,3) 24 3,5 4,6) (5,7}
(i) R,={1,1D2,1)3,3) 43) (55}
(i) R,;={1,1)(1,3) 3,5 (3,7) (5,7}
(iv) R,=1{1,3)(2,5) 4,7 (59) (3,1)}[FRT - 2022]
i) R =1{(1,3)(2,93,546)(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)(1,3) 3,5 (3,7 (5, N}
R, is a relation
(iv) R, ={(1,3)(2,5) 47 (5,9 (3, 1}

R, is a relation
LetA={0,1,2,3} and B={1,3,5,7,9
sets. Let f: A — B be a function gi

of ordered pairs (ii) a table (i

(iv) a graph. 024]
A = {0,1,2, 9}
fix) = 2x+1
A0) =20)+1=
Al =2(1)+1=3
f2) =22)+1=5
f3) =23)+1=7

(i) A set of ordered pairs.

S =40,1),(1,3),(2,5), 3,7}
(i) Atable

X 0 1 2 3
f(x) 1 3 5 7
(iii)) An arrow diagram

A f:A—-B B

(iv) A Graphf = {(x,f(x))/xe A}
= {0, 1),(1,3),(2,5), 3,7}

Py S RSN IR URR R G USRI G UNUU RIR Y

O - - mmmmmmEEEmEE e, e, Em . e .., ... ... —m—————————-

G.7)

2,5)

| ADDITIONAL QUESTION & ANSWERS

LetA={1,2,3,4}and B={-1,2,3,4,5,6, 7,
8,9,10, 11, 12} Let R = {(1, 3), (2, 6), (3, 10),
4,9)} < A x B be a relation. Show that R is a
i nd find its domain, co-domain and

={3,6,10,9}

is a function, because each element in the
omain have unique image in codomain.
o

R

y
State whether the graph represent a function.
Use vertical line test.

] It is not a function as the vertical line PQ cuts

the graph at two points.

Let f= {2, 7), 3, 4, (7, 9), (-1, 6), (0, 2),
(5,3)} be a function fromA={-1,0,2,3,5,7} to
B = {2, 3,4, 6, 7, 9}. Is this (i) an one-one
function (ii) an onto function, (iii) both
one-one and onto function?

] It is both one-one and onto function.

All the elements in A have their separate images
in B. All the elements in B have their pre-image
in A. Therefore it is one-one and onto function.
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4 f=+
8(x) = (2x—1) Show that fog(x) = gofix) 1. Afunction f: [-7,6) — Ris defined as follows.
Sol. fx) = 1+x Aot T<x <5
gx) = (2x-1) -
fog(x) = figx) =f2x—1) fe=7 x+5  Ssx<2
= l+2x—-1=2 (1) x—1 2<x<6
goflx) = g(flx))=g(1 +x)=2(1+x)-1 Find (i) 2f(4)+3f2)(i) f-7)-A-3)
= 2+2x—1=2x+1 (2 TP
(1 # (2 T
B f(x)=1x+5 =5<x<2

o fog(x) # gof(x)

e e e e e e m m m m —m —m — —m — —m —— e — = ————— — — @

It is verified. x—1 12<x<6
5. LetA=1{1,2,3,4,5,B=Nand f: A —> B () 2f(—4) +3/(2)
be defined by f{x) = x%. Find the range of f.
Identify the type of function. J(4) =x+5=-4+5=1
Sol. A = {1,2,3,4,5} 2f(-4) =2x1=2
B =1i1234..4 Q) =x+5=2+5=7
fA—=B,f(x) = xz \ o) - 3(7)-21
S f(1) = 1°=1
; 8 o - 2f(CWH3r0) = 2+21=23
3y - 329 S =2+ 2+ 1
e = (TP H2AD
S@) = 4=16 — 49 14+1=36
f5) = 5°=25 f3) =x+5=3+5=2

- Rangeof /' = {1,4,9, 16, 25} A-T)—fi-3) =36-2=34

2. Afunction f: [1, 6) — Ris defined as follows:
1+x, 1<x<2
fix)={2x-1, 2<x<4
3x* 10, 4<x<6
Find the value of (i) f(5), (@) f(Q),
(iii) £(2) - f(4).
I+x :1<x<2
S f()=J2x-1 :2<x<4

3x?-10:4<x<6

different elements in B. T
function. But not all the el

images in A. Therefore it is xeR:1<x<6)

6. The following table repres a function
from A = {5, 6, 8, 10} to B = {19, 15, 9, 11},
where f(x) =2x — 1. Find the values of @ and b.

Sol. X 5 6 8 10

fo | a | 11| b | 19
A= {56,810}, B={19,15,9, 11}

fx) = 2x—1 @) A5) = 3x2-10

A5) = 205)-1=9 =3(5)-10=75-10=65
fB) =2®)-1=15 (ii) f3) = 2x—1

na=9b=15 =23)-1=6-1=5

7. IfR={(a,-2),(-5,b), (8, c), (d,—1)} represents the
identity function, find the values of a, b, c and d.

B R = {(a, -2), (-5, b), (8, ¢), (d, —1)} represents

the identity function.

a=-2,b=-5,c=8,d=-1.

(i) A2)-A4)
f2) = 2x-1=202)-1=3
fi4) = 3x2-10
= 3(4%)-10=38
S A2)—fi4) = 3-38=-35

O I

¢
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Unit Test

Time : 45 Minutes Marks : 25

Section - A 5x1=5 T 4. LetA,B,CcNandafunctionf: A— Bbe defined
1. Ifn(AxB)=6andA={l,3} thenn (B)is ' by fix) =2x + 1 and g : B — C be defined by
(A) 1 B)2 (C)nu 3 D)6
2. A={a, b,p},B=1{2,3},C={p, q, r, s} then
n[(AUC) x B] is
(A) 8 (B) 20 (C) 12 (D) 16
3. LetA={1,2,3,4} and B= {4,8,9,10}. A function

f:A— B given by 1= {(1, 4),(2, 8),(3, 9).,(4, 10)} 1. Show that the function f/': N — N defined by

1

: g(x) = x*. Find the range of fog and gof.
1
1
1
1
1
1
1
1
1
1
1

isa : f(x) =2x—1is one - one but not onto.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

5. Let A= {1, l}and B ={0, 2}. If the function
f:A — B defined by f{x) = ax + b is an onto
function? Find @ and b.

Section - C 2x5=10

(A) Many-one function
(B) Identity function
(C) One-to-one function
(D) Into function
4. If g= {1, 1,2, 3),(3, 5),(4, 7)} is a function

given by g(x) = owx + B then the values of Answers
B are
SECTION - A
(A) -1,2) B) (2,-1) © 3
©) -1,-2) (D) (1,2 © 12
5. Therange of the relatl?n ime (C) One-to-one function
number less than 13} i
B) 2,-1)

(A) {25375a7} (B) 29375 1} (C) {4,9’25,49’121}
(C) {4,9,25,49,121} (D) {1,4,9,25,49,121}
. Section - B
Section - B 5x2=10 ection

Refer Sura’s Guide Exercise 1.2; Q.No.2
Refer Sura’s Guide Exercise 1.3; Q. No.1
Refer Sura’s Guide Exercise 1.3; Q. No.8
Refer Sura’s Guide Exercise 1.5; Q. No.5
Refer Sura’s Guide Exercise 1.4; Q. No.8

1. Let A={1, 2, 3, 4,...,45} and R be the relation
defined as “square is of a number” on A. Write
R as a subset of A x A. Also, find the domain and

range of R.

2. Letf={(x,y)x, ye Nandy=2x} be arelation
on N. Find the domain, co-domain and range. Is
this relation a function?

3. A function f'is defined by f{x) =3 — 2x . Find x
such that fix?)= (fx))%

A

Section - C

. Refer Sura’s Guide Exercise 1.4; Q.No.4
2. Refer Sura’s Guide Exercise 1.4; Q.No.3

O - - e e mm e mEEE e e e e, ..., .- —m - —m—m———————-
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FORMULAE TO REMEMBER

a Euclid’s Division Lemma Let a and b (a > b) be anfiitwo positive integers. Then, there exist

unique integers ¢ and 7 such that a = bg +r, 0 < £< b.

a If a, b are two positive integers with a > b then G )=G.C.Dof (a—b, b).

a Number of terms in A.P., n= TQ +

d If the sum of three consecutiye terms n is given, then they can be taken as @ — d, a and
a+d.

a If a prime number p divides ab_th er p divides a or p divides b, that is p divides at least
one of them.

d Two integers a and b are ence modulo 7 if they differ by an integer multiple of #n. That is

b — a = kn for some integer k. This can also be written as a = b (mod n).
a Acreal valued sequence is a function defined on the set of natural numbers and taking real values.
a Let a and d be real numbers. Then the numbers of the form a, a + d, a+ 2d, a + 3d, a + 4d,... is

said to form an Arithmetic progression.
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EXERCISE 2.1

Find all positive integers, when divided by
3 leaves remainder 2.

The positive integers when divided by 3 leaves
remainder 2.

By Euclid’s division lemma

a=bg+r,0<r<b.
Here a= 3qg+2,where0< g <3.
When ¢= 0, a=30)+2=2
When g¢=1, a=3(1)+2=5
When ¢ = 2, a=32)+2=8
When ¢ = 3, a=303)+t2=11

The required positive numbers are 2, 5, 8, 11,...

A man has 532 flower pots. He wants to
arrange them in rows such that each row

contains 21 flower pots. Find the number of

completed rows and how many flower pots
are left over. [April - 2025]
By Euclid’s division algorithm, | 25 ]

a=bq+r, 0<r<hb. "'21j 53

Here 532 = 2lg+r ..(1)

= 532 = 21(25)+ 7...(2)
sog= 25andr=7

[Comparing (1) and (2)]

~. Number of completed row
leftover flower pots = 7.

Prove that the prod consecutive

positive integers is divisible by

Let n — 1 and n be two ¢ cutive positive

integers. Then their product is (n — 1)n.

(n—1)(n)=n>-n.

We know that any positive integer is of the form

2q or 2q + 1 for some integer ¢g. So, following

cases arise.

Case I. When n = 2¢. In this case, we have

n*—n=(29)* -2 =44~ 2q=2q (2 - 1)

= n*—n=2r,wherer=q(2q-1)

= n? — n is divisible by 2.

Case Il : When n=2q + 1. In this case, we have

n—-n=Qq+12-2q+1)
=Q2g+1)R2g+1-1)=2g(2qg+ 1)

= n*> —n=2r, where r =g (2q + 1).

= n® — n is divisible by 2.

Hence, n?

integer 7.

—n is divisible by 2 for every positive

Hence it is proved.

e e e m m m EE e e E e e e e e, , e, ., ,E e e e .., —m——————
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When the positive integers a, b and c are
divided by 13, the respective remainders are
9, 7 and 10. Show that a + b + ¢ is divisible

by 13. [HY - 2023]
When a is divided by 13, the remainder is 9.
By Euclid’s lemma, a =bg +r,0<r <b
= a= 13¢g+9 .. (1)
Similarly when the positive integers b and ¢ are
divided by 13, the remainders are 7 and 10.
b= 13g+7 .. (2)
andc = 13¢+10 .. (3)
Adding (1), (2) and (3) we get,
a+b+c = 13g+9+13¢g+7+13¢+10
= 39¢g+26=13 (3¢ +2)
Which is divisible by 13.
~.a+ b+ cisdivisible by 13.
5. Proye that square of any integer leaves the
e r 0 or 1 when divided by 4.
eger

The square of x is x°.
i) : Let x be an even integer.
X 2q
Where ¢ is some integer
= o= (2q) =44
= X2 = 4%
= x? is divisible by 4.
. When x is an even integer, x? is divisible by 4.
= x” leaves the remainder 0 when divided by 4.
Case (ii) : Let x be an odd integer.
. x = 2k+1 for some integer k.
ax2 = 2k+ 1)y =4 +4k+ 1
4k (k+1)+1
4g + 1 where g = k(k+ 1)
= x?> =4q + 1 leaves the remainder 1 when
divided by 4.
From Case (i) and Case (ii), the square of any

integer leaves the remainder either O or 1 when
divided by 4.

Use Euclid’s Division Algorithm to find the
Highest Common Factor (HCF) of

(i) 340 and 412 (ii) 867 and 255

(iii) 10224 and 9648

(iv) 84,90 and 120 [FRT - 2022]
(1) To find the HCF of 340 and 412. Using
Euclid’s division algorithm.
We get 412 =340x 1+ 72
The remainder 72 = 0
Again applying Euclid’s division algorithm
340 = 72x4+52

[ x is even]
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.". The HCF of 84 and 90 is 6. To find the HCF of

The remainder 52 = 0.
Again applying Euclid’s division algorithm
72 = 52x1+20
The remainder 20 = 0.
Again applying Euclid’s division algorithm,
52 = 20x2+12
The remainder 12 = 0.
Again applying Euclid’s division algorithm.
20 = 12x1+8
The remainder 8 = 0.
Again applying Euclid’s division algorithm
12 = 8§8x1+4
The remainder 4 = 0.
Again applying Euclid’s division algorithm
8§ = 4%x2+0
The remainder is zero.
Therefore HCF of 340 and 412 is 4.
To find the HCF of 867 and 255, using Euclid’s
division algorithm.
867 = 255%x3+102
The remainder 102 = 0.
Again using Euclid’s division algorithm
255 = 102x2+51
The remainder 51 = 0.
Again using Euclid’s division algorith
102 = 51x2+0
The remainder is zero.
Therefore the HCF of 867 a
To find HCF 10224 and
division algorithm.
10224 = 9648 x 1.+ 5
The remainder 576= 0.
Again using Euclid’s division algorithm
9648 = 576 x 16 +432
Remainder 432 = 0.
Again applying Euclid’s division algorithm
576 = 432x1+ 144
Remainder 144 = 0.
Again using Euclid’s division algorithm
432 = 144x3+0
The remainder is zero.
Therefore the HCF of 10224 and 9648 is 144.

To find HCF of 84, 90 and 120.
Using Euclid’s division algorithm
90 = 84x1+6
The remainder 6 = 0.
Again using Euclid’s division algorithm
84 = 6x14+0
The remainder is zero.

(i)

?
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

(iii)

(iv)

@ — — m m e e e e = = = = =

6 and 120 using Euclid’s division algorithm.
120 = 6x20+0

The remainder is zero.

Therefore HCF of 120 and 6 is 6

.. HCF of 84, 90 and 120 is 6.

Find the largest number which divides 1230
and 1926 leaving remainder 12 in each case.

[Aug - 2022]

I The required number is the HCF of the numbers.
1230-12 = 1218,
1926 —12 = 1914

First we find the HCF of 1218 & 1914 by
Euclid’s division algorithm.

1914 = 1218 x 1+ 696
The re 696= 0.
Again gsin id’s algorithm

218f = 696 x 1+ 522
The remai = 0.

in using Euclid’s algorithm.
696 = 522x1+174
remainder 174 = 0.
in by Euclid’s algorithm

522 = 174x3+0
The remainder is zero.
.. The HCF of 1218 and 1914 is 174.
.. The required number is 174.

If d is the Highest Common Factor of 32 and
60, find x and y satisfying d = 32x + 60y.

I Applying Euclid’s division lemma to 32 and 60,

we get
60 = 32x1+28

The remainder is 28 = 0.

Again applying division lemma
32 = 28x1+4

The remainder 4 = 0.

Again applying division lemma
28 = 4 x7+0

The remainder zero.

.. HCF of 32 and 60 is 4.

From (ii), we get

()

...(if)

...(iii)

32 = 28x1+4
= 4 = 32-28x1
= 4 = 32-(60-32x1)x1
[ 28 =(60—-32) x 1]
= 4 = 32-60+32
= 4 = 32x2+(-1)x60
x = 2andy=-1





