1. Relations & Functions - Important Questions & > [I]

1. Relations and Functions

1 mark Questions
1. Ifn(AxB) =6and A = {1,3}thenn(B) is SEP-21
(A) 1 (B) 2 ©)3 (D) 6
2. A={a,b,p},B=1{23},C={p,qr s}thenn[(AUC) X B]is
(A) 8 (B) 20 (C) 12 (D) 16

3. IfA=1{1,2},B =1{1,23,4},C = {5,6} and D = {5,6,7,8} then state which of the following statement

is true

(A (AxC) c(BxD) (B)(BxD)c (Ax ()
(O (AxB)c (AxD) (D) (D xA) c (BxA)
4. Ifthere are 1024 relations from a set A = {1,2,3,4,5} to a set B, then the number of element in B is
(4)3 (B) 2 (C) 4 (D) 8
5. The range of the relations R = {(x, x?)|x is a prime number less than 13} is
(A){2,3,5,7} (B) {2,3,5,7,11} (C) {4,9,2549,121} (D) {1,4,9,25,49,121}
6. Ifthe ordered pairs (a + 2,4) and (5, 2a + b) are equal then (a, b) is | PTA-6, MAY-22 |
A) (2,-2) (B) (5,1) (© (23) (D) 3,-2)

7. Letn(A) = mand n(B) = n then the total number of non-empty relations that can be defined from
AtoBis
(A)m" (B)n™ (©2m -1 (D) 2mn

8. If{(a,8),(6,b)} represents an identity function, then the value of a and b respectively.
(A) (86) (B) (8,8) (©) (6,8) (D) (6,6)

9. LetA ={1,2,3,4}and B = {4,8,9,10}. A function f: A = B givenby f = {(1,4), (2,8), (3,9), (4,10)}isa
(A) Many-one function (B) Identity function
(C) One-to-one function (D) Into function

10.If f(x) = 2x? and g(x) = i, then fogis

3 2 2 1

A) 5= B 5= ©s5z (D) —

11.If f: A — B is a bijective function and if n(B) = 7, then n(A) is equal to PTA-2
A7 (B) 49 O1 (D) 14

12. Let f and g be two functions given by

f ={0,1),(2,0),3,-4),(42),(57)}
g ={(0,2),(1,0),(2,4), (—4,2),(7,0)} then the range of f o g is

(A) {0,2,3,4,5} (B) {—4,1,0,2,7} (©){1,2,3,4,5} (D){0,1,2}
13. Let f(x) = V1 + x2 then
@A) flxy) = ). f ) (B) fxy) = f(x).f(¥)
Ofxy) <fx).f») (D) None of these
14.1f g = {(1,1), (2,3), (3,5), (4,7)} is a function given by g(x) = ax + S then the values of @ and 8 are
A) (-1,2) (B) (2,-1) ©) (-1,-2) (D) (1,2) PTA-6
15. f(x) = (x + 1)3 — (x — 1)3 represents a function which is
(A)linear (B) cubic (C) reciprocal (D) quadratic
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2 mark Questions

1. FindAxB,AxAandB X A (iii)A ={m,n};B =0
(ii)A={mn};B=0
AxB={ }

AxA={mn}x{mn}
= {(m, m), (m, n)p (n; m), (n' n)}
BxA={ }

2. LetA = {1,2,3} and B = {x|x is a prime number less than 10}. Find 4 X B and B X A.

A =1{1,2,3}
B = {x|x is a prime number less than 10}
={2,3,5,7}

AxB={123}x1{2357}
={(1,2),(1,3),(1,5),(1,7),(2,2),(2,3),
(2,5),(2,7),(3,2),(3,3),(3,5),(3,7)}
BxA=1{2357}x {1,223}
={(2,1),(2,2),(2,3),(3,1),(3,2),(3,3), (5,1),(5,2),(5,3),(7,1),(7,2),(7,3)}

3. LetA ={1,2,3,4,...,45} and R be the relation defined as “is square of a number” on A.Write R as a
subset of A X A. Also, find the domain and range of R.
Given A = {1,2,34, ...,45}

AxA={11),01,2),01,3),(14).... (45,45)}
Then, R be the relation defined as is “square of a number” on A.
Hence, R = {(1,1), (2,4), (3,9), (4,16), (5,25), (6,36)}
SORCAXA
The domainof R = {1, 2, 3,4, 5, 6}

The range of R = {1,4,9,16, 25,36}

4. ARelation R is given by the set{(x,y)/y = x + 3, x € {0, 1, 2, 3,4, 5}}. Determine its domain and range
(PTA-5)
R={(xy)/y=x+3,x€{01,234,5}}
Here domain (x) = {0,1,2,3,4,5}

Co-domain (y) = x + 3
YVo=0+3=3, y3=3+3=6
yi=1+3=4 Yo=4+3=7
y,=2+3=5, ys=5+3=8
R ={(0,3),(1,4),(2,5),(3,6),(47),(58)}
Domain = {0, 1, 2, 3,4, 5}

Range = {3,4,5, 6,7, 8}
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5. Show that the function f: N — N defined by f(m) = m? + m + 3 is one - one function
The function f: N — N defined by

fm)=m?+m+3

m=1f1)=1)?*+1+3=14+1+3=5

m=2,f2)=2)*+2+3=4+2+3=9

m=3,f3)=3B)?*+3+3=9+3+3=15

m=4f(4)=@4)?2+4+3=16+4+3 =23

Since different elements of N have different images in the codomain the function of f is one-
one function.

6. Write the domain of the following real functions PTA-6
D flx) = zxxj; i) g(x) =vVx—2
. _ 2x+1
D )= 28

If x =9 then f(—9) isnotdefined
Hence f is defined for all real numbers except at x = 9.
So domain of f =R — {9}
iii) gx) =vx —2
If x € (—,2) g(x) is notreal
If x €[2, ©) g(x) isreal
~ the Domain is [2, o)

5 mark Questions

1. LetA={x e W|x < 2},B={x€N|1<x<4}and C = {3,5}. Verify that
() AX(BNC)=(AxXB)Nn(Ax0)
LHS: BN C = {2,3,4}n {3,5} = {3}
Ax(BnC)=1{0,1} x {3}
={(0,3),(1,3)} ccorerreerenn (1)
RHS: A x B = {0,1} x {2,3,4} = {(0,2),(0,3),(0,4),(1,2),(1,3),(1,4)}
AxC =1{0,1} x{3,5} ={(0,3),(0,5),(1,3),(1,5)}
(AxB)n(AxC) =1{(0,2),(0,3),(04),(1,2),(1,3),(1,49}n{(0,3),(0,5),(1,3),(1,5)}
=1{(0,3),(1,3)} ccovvverrrrrens (2)
From (1) and (2),
AX(BNC)=(AxB)Nn(AXxC)
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2. fA=1{56},B ={4,5,6},C ={5,6,7}, showthat AXx A= (B x B) N (C x C). (JUL-22)
AxA=(BxB)n(CxC)
LHS: A x A = {5,6} x {5,6}
={(5,5),(5,6),(6,5),(6,6)} .......... (1
RHS:
B X B = {4,5,6} X {4,5,6)
={(44), (45),(4,6),(54),(5,5),
(5,6),(6,4),(6,5),(6,6)}
CxC=1{567}x {567} ={(5,5),(5,6),(57),(6,5),(6,6),(6,7),(7,5), (7,6),(7.7)}
(BxB)N (CxC)={(5,5),(5,6),(6,5),(6,6)}.........(2)

From (1) and (2), AXA=(BXxB)N(CxC)

3. LetA={xeW|x<2},B={x€N|1<x<4}andC = {3,5}. Verify that
D) Ax(BUC)=(AxB)U(AXC) (PTA-2)
A={xeW|x<2}={01}, B={xeN[l<x<4}={234}, C={35)
LHS:
BuUC ={234}U{3,5} ={2,3,4,5}
Ax(BUC) =1{0,1} x {2,3,4,5}
={(0,2),(0,3),(0,4),(0,5),(1,2),(1,3),(1,4),(1,5)} .......(D)
RHS:
AXx B =1{0,1} x {2,3,4} = {(0,2),(0,3),(0,4),(1,2),(1,3),(1,4)}
AxC =1{0,1} x {3,5} = {(0,3),(0,5), (1,3),(1,5)}
(AxB)U(AxC)=1{(0,2),(03),(04),(1,2),(1,3),(1,4)} v {(0,3),(0,5),(1,3), (1,5}
={(0,2),(0,3),(0,4),(0,5),(1,2),(1,3),(1,4),(1,5)} ......... (2)

From (1) and (2), AX(BUC) =(AXxB)U(AxC)
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4. 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) X C=(AXC) N (B x () (SEP-20)
A = The set of all natural numbers less than 8 = {1,2,3,4,5,6,7}

B = The set of all prime numbers less than 8 = {2,3,5,7}
C = The set of even prime number = {2}

OANB)XxC=(AXxC)Nn(BxC)

LHS: AN B ={1,2,3,4,5,6,7} N {2,3,5,7}
={2,3,5,7}
(ANB)xC =1{2357}x{2} ={(2,2),(3,2),(5,2),(7,2)} ccevvvrrvren (1)
RHS:
AxC=1{1,234,5,6,7}x {2}

=1{(1,2),(2,2),(3,2),(4,2),(5,2),(6,2),(7,2)}
BxC=1{2357}%{2} ={(22),32),(52),(7,2)}
(AxC)N(BxC)={(22),3,2),5,2),(7,2)} woeireeern )
From (1) and (2), ANB)xC=(AXC)Nn (B X ()

5. 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

(ii)Ax(B—C)=(AxB)— (AxC)
LHS: B-C=1{2357—{2}={357}
Ax (B-C)=1{1,234,5,67}x {3,57}
={(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} ccrrne... (D
RHS: Ax B ={1,2,3,4,5,6,7} x {2,3,5,7}

= {(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), (7,7)}
AxC=1{1,234,5,6,7}x{2} ={(1,2),(2,2),(3,2),(4,2),(5,2),(6,2),(7,2)}
(AXB)—(AX%XC)
= {(1/2),(1,3), (1,5), (1,7), (%2),(2,3),(2,5),(2,7),(3/2), (3,3), (3,5), (3,7), (42, (4.3),
(4,5), (4,7),(52),(5,3),(5,5), (5,7), (62),(6,3), (6,5), (6,7), (%2), (7,3),(7,5), (7. 7)}
—{(12), (222), (32), (42), (52),(622), (72)}
=1{(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) }eeerrererne. (2)
From (1) and (2) ,AX(B—C)=(AXB) — (A% ()
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6. Represent each of the given relation by (a) an arrow diagram (b) a graph and (c) a setin roster form,

wherever possible. (ii) {(x, y)|y = x + 3, x, y are natural numbers <10}

(JUL-22)

(i) {(x, )|y = x + 3, x, y are natural numbers <10}

Given, x, y are natural numbers < 10
X={123456789},y=x+3

Here y; =4, y,=5, y3=26,
Ya=7 y5=8 y=9
(a) Arrow diagram (b) graph
X Y
1 1 Y
2 2 9
3 3 8 ey
4 4 7 e}
5 5 6 )
6 6 5 5
7 7 4 - (L
8 8 3
9 9 f

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

)
012 3 456 789X

The data in the adjacent table depicts the length of a person Length x of Height 'y’
forehand and their corresponding height. Based on this data, a forehand (in cm) (in inches)
student finds a relationship between the height (y) and the 35 56
forehand length (x) as y = ax + b, where a, b are constants. 45 65
(1) Check if this relation is a function. (ii) Find a and b (iii) Find the 50 69.5
height of a person whose forehand length is 40cm (iv) Find the 55 74

length of forehand of a person if her height is 53.3 inches.

Giveny =ax +b

(i) Arrow diagram

Each element in x is associated with a unique element in y

Yes, this relation is a function

(ii) find @ and b
From the table
35a +4 = 56 ....cccuuen. (D
450 48 = 65 oo (2)
= =
—10a = -9
a=->=09

10
a = 0.9 substitute in (1)

35(09)+ b =56
315+ b =56
b=56—-315=245
a=0.9and b = 24.5

(iii) Length = 40cm, a = 0.9,b = 24.5
y=ax+b
= (0.9)(40) + 24.5 = 60.5
The height of a person whose forehand
length is 40 cm = 60.5 inches.
(iv) Height = 53.3 inches
y=ax+b

53.3 = (0.9)x + 24.5 = 0.9x + 24.5
53.3 — 24.5 = 0.9x
28.8 = 0.9x

x=%=32 = x=32cm

The length of forehand of a person = 32 cm
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6x+1, -5<x<2
8. Afunction f:[-5,9] — R is defined as follows: f(x) = {sz -1; 2<x<6 PTA-4
3x—4;, 6<x<9
L _ 3 2/(-2)-f(6)
Find (ii) f(7) — f(1) >iv) FD2)
6x+1, -5<x<2 ; Wherex =-5,-4,-3,—-2,-1,0,1
f(x)=45x2—-1; 2<x<6 ; Where x = 2,3,4,5
3x—4;, 6<x<9 ; Where x = 6,7,8,9
@ F) - () T EII0)
V) )

Whenx =7 Whenx = -2, f(x) =6x +1
flx)=3x—4 F(=2)=6(=2)+1 =-1241=-11
f(N=3(7)—-4=21-4=17 Whenx =6, f(x) =3x — 4

Whenx =1 f(6)=3(6)—4 =18—-4=14
flx)=6x+1 Whenx =4, f(x) =5x%—1
=6 +1=6+1=7 f(4)=54)?2-1=80-1=79

~fM)-f1)=17-7=10 2f(=2)-f(6) _ 2(-11)-14 _ —22-14 _ =36 _ 9
F@+f(=2)  79+(-11)  79-11 68 17

9. Thedistance S an object travels under the influence of gravity in the time ¢ seconds is given by

St = %gt2 + at + b where, (g is the acceleration due to gravity), a, b are constants. Verify

whether the function S (%) is one-one or not.

Given S(t) = %gt2 +at+b

Now take t = 1,2,3, ... seconds

(a, b constants)

t=1  SA)=-g(1)>+a(1)+b
=-g+a+b=0.5g+a+b

t=2, S(2)=29(Q)* + a2 +b
=2g+2a+b

t=3,  SB)=:9(3)?+aB3)+b

=4.5g+3a+b

Since distinct elements of A have distinct image in B.

Yes, it is an one-one function.
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10. The function 't’ which maps temperature in Celsius (C) into temperature in Fahrenheit (F) is

defined by t(C) = F where F = EC + 32. Find

@ t(0) (i) t(28) (iii) t(—10) (iv) the value of C when t(C) = 212

(v) the temperature when the Celsius value is equal to the Fahrenheit value

The function t is defined by, t(C) = F, where F = %C + 32

(i) t(0) = g(o) +32 = 32°F
(i) t(28) = 2(28) +32
= 9(5.6) + 32
= 50.4 + 32
= 82.4°F
(i) t(=10) = g(—m) +32
= —18 + 32
= 14°F
(iv) When t(C) = 212

§c+32=212

§C=212—32=180

(v) we know that
t(C) = F where F = §C +32
t(F) = C where C = ZF + 32
If the temperatures are same then two 't’s
in the formula should represent the same
temperature. So then we multiply each

. 5

side by (— Z)

t=2t+32°
5

t—2t=32°
5

Multiply each side by (— E)

—i(e=5e) =32 (=)

—2t 42t = —40°
4 4

” —40°
¢ =22 = 100°C 2= 400
9 4
t = —40°
11. Iff(x) =x*—1,g(x) =x—2finda, if go f(a) =1

Given f(x) =x?—-1,g(x) =x—2

gof)=g(fx) =gx*-1)
=x2-1-2

=x%-3
Givengo f(a) =1

Hencea? —3 =1

a*=1+3
a’? =4
a=+12
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12. If f:R > Rand g: R - R are defined by f(x) = x> and g(x) = x* then checkiif f, g are one-one and

f © g is one-one? PTA-6

f:R - R defined by f(x) = x°
fof()=f(fn)
= f(x®)
= (x°)% = x%
fof()=)*=1
fof2) =@
fof(3 =03
Since each elements in f have distinct images, f is one-one
g:R = R defined by g(x) = x*
gog() =g(g(x) = g(x*)

= (x*)*

— 516
gog(-1)=(C-D'*=1
geg() =D =1
gog(2)= ()

Thus two distinct elements —1

and 1 have same images.
Hence g is not one-one
fog) =f(gx)
= f(x¥)
= (x*)5 = x2°
fog() =¥ =1
fog(-1)=(-1)»=1

Thus two distinct elements —1 and 1 have same

images. Hence f o g is not one-one.
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13. Consider the functions f(x), g(x), h(x) as given below, show that (f o g) o h = f o (g ° h) in each case.
(i) fx) =x—4,g(x) =x*and h(x) =3x—5

feg() =f(g)
=f(x?)=x?>-4
Then (f o g) o h(x) = f o g(h(x))
=feogBx~-5)
=(Bx—-5)2—-4

=9x? —30x + 25 — 4
= 9x? — 30x + 21.......(1)
(g o Wx = g(h(x))
=g(Bx —5) = (3x — 5)?
=9x2 — 30x + 25
fe(geh)(x)=f(9x* —30x + 25)
=9x? —30x + 25 — 4
= 9%% — 30x + 21 e )
From (1) and (2), (fog)ch =fo(goh)
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