Relations and Functions

Ex 1.1

Question 1.

Find AXB,AxAandB x A

() A=1{2,-2,3} and B = {1,-4}

(i) A=B = {p,q]

(iii) A= {m,n} ; B = (®)

Solution:

() A=1{2,-2,3}, B={1,-4}

AxB= {(29 1)3 (29 '4)3 ('23 l)a ('23 '4)9 (371) > (33'4)}

AxA= {(29 2)3 (29'2)9 (27 3)7 ('23 2)a ('23 '2)9 ('29 3)3 (3a 2)9 (33 '2)9 (353) }
BxA= {(19 2)3 (19 '2)3 (19 3)3 ('49 2)3 ('47 '2)9 ('433)}

(i) A=B = {(p,9)]

A xB={(p,p) {p, D, (q, p), (4, D}
AxA={{p,p) (P, 9, () (qq}
B x A= {(p,p), P> D> (9, p), (4, D}

(i) A= {m,n} X ®

AxB={}

A X A = {(m, m), (m, n), (n, m), (n, n)}
BxA={}

Question 2.

Let A= {1,2,3} and B = {x | x is a prime number less than 10}. Find A x B and B x A.
Answer:

A={1,23},B=1{2,3,5,7}

AxB={1,23} x{2,3,5,7}

=1{(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{23,57} x{1,2,3}

=12, D2, 2)(2, 3)(3, D3, 2)(3, 3) (5, D5, 2)(5, 3) (7, D) (7,2)(7, 3)}

Question 3.
If B x A ={(-2, 3),(-2, 4),(0, 3),(0, 4),(3, 3), (3,4)} find A and B.



Solution:
BxA :{(_2, 3)9 ('2: 4)9 (09 3)9 (09 4): (39 3)9 (39 4)}
A=1{3,4,B=1{-2,0,3}

Question 4.

IfA={5,6},B=1{4,5,6},C=1{5,6,7}, Showthat Ax A=(B xB) N (C xC)
Answer:

A={5,6},B=1{4,5,6},C=1{5,6,7}

AXxA=1{5 6} x{56}

=1{(5,5)(5,6)(6,5) (6,6)} ....(1)

BxB={4,5,6} x {4,5, 6}

= {(4,4)(4,5)(4,6)(5,4)(5, 5) (5, 6) (6, 4)(6, 5) (6, 6)}
CxC=1{5,6,7} x {5,6,7}

= {(5, 5)(5, 6)(5, 7)(6, 5)(6, 6) (6, T)(7, 5)(7, 6) (7, T)}
(BxB)N(C xC)={(5,5)5, 6)6,5)6,6)} ....(2)
From (1) and (2) we get

AxA=BxB)N(CxQC)

Question 5.

Given A={1,2,3},B={2,3,5},C={3,4} and D= {1, 3, 5}, check if (AN C) x (B N D) = (A x
B) N (C x D) is true?

Solution:

LHS = {(ANC) x (BND)

ANC={3}

B ND = {3, 5}

ANCOxBND)={3,3)B,9)} cceveveennnnn. (1)

RHS =(A xB) N (C x D)
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)YN(CxD)={(@3,3),3,5} ...2)

~(1)=(2) - It s true.

Question 6.

Let A={x€W|x<2},
B={xeN|1<1<x<4}and

C = {3,5}. Verify that
AHAxBUC)=(AxB)U (A xQC)
MAxBNC)=(AxB)NAxQC)
(1) (AUB)xC=(AxC)u (B xC)
Answer:

(i) A= {0, 1}

B={2,3,4}

C={3,5}



(H)AxXxBUC)=(AxB)U (A xc)

BuUC=1{2,34} U {3,5}

={2,3,4,5}

AxBUC)=1{0,1} x{2,3,4,5}

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

={(0,2) (0,3) (0,4) (1,2) (1,3) (1,4) }

AxC={0,1} x {3,5}

1(0,3) (0,5) (1,3) (1,5)}

(AxB)U (A xC)={(0,2)(0,3)(0,4) (0,5 (1,2)(1, 3)(1,4)1,5)} ....2)
From (1) and (2) we get
AxBUC)=(AxB)U (A xC(C)

(i) AxXxBnC)=(AxB)n(AxC)
BNC={2,3,4} N {3,5}

= {3}

AxBNC)={0,1} x {3}

={(0,3) (1,3)} ....(1)

A xB=1{0,1} x {2,3,4}
={(0,2)(0,3) (0,4) (1,2) (1,3) (1,4)}
A xC={0,1} x {3,5}

{(0,3) (0, 5)(1,3) (1,5)}
(AxB)n(AxC)={(0,3)(1,3)}....(2)
From (1) and (2) we get
AXx(BnC)=(AxB)n(AxQC)

(1) (AUB)xC=(AxC)u (B xC)

AUB=1{0,1} U {2,3,4}

={0,1, 2, 3, 4}

(AUB)xC=1{0,1,2,3,4} x {3,5}

={(0,3)(0,5)(1,3)(1,5)(2,3) (2,5 (3,3)(3,5) (4,3)4,5)} ....(1)
AxC={0,1} x {3,5}

= {(0,3) (0,5) (1,3) (1,5)}

B x C=1{2,3,4} x {3,5}

={(2,3) (2,5) (3,3) 3,5)(4,3)(4,5)}
(AxXxC)uBxC)=1{(0,3)(0,5(1,3)(1,5(2,3)2,5(3,3)(3,5 (4,3) 4,5} ....(2)
From (1) and (2) we get

(AUB)xC=(AxC)u (B xC)

Question 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



A (ANB)xc=(AxC)N (B xC)

(i) AxXx(B-C)=(AxB)-(AxC)
A=1{1,2,3,4,5,6,7}

B=1{2,3,5,7}

C={2}

Solution:

AOANB)xC=(Axc)N (B xC)

LHS=(ANB)xC

ANB=1{2,3,57}
ANB)xC=1{(2,2),(3,2),(5,2),(7,2)} eeccvre..... (1)
RHS=(AxC)N (B xC)
(AxC)=1{(1,2),(2,2),(3,2),4,2),(5,2),(6,2),(7,2)}
B xC0)=12,2),(3,2), (5, 2), (7, 2)}
AxCONMBxC)=1{2,2),3,2),(52),(7,2)} .......... (2)
(=)

~ LHS = RHS. Hence it is verified.

(i)Ax(B-C)=(AxB)-(AxCQ()

LHS=Ax(B-0C)

(B-C)={3,5,7}

AxB-CZ{(1, 3FEHER. (156 €.5). 12.9), (28 7)F G 3. S GH7), . BALPL 4. 7), 5,
3), (5, 5), (5,/8(6, B , 0, S (Gusd) (753 J§ (75 (Voul”) } B lnnel”. o (1)

RHS = (A xB) — (A x C)

(A x B) = {(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{(1,2),(2,2),3, 2),4,2),(5,2),(6,2), (7, 2)}
(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) } eeevverrrnn. (2)

(1)=(2) = LHS =RHS.

Hence it 1s verified.



Ex 1.2

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

O R =42, 1),(7, D}

(i) Ry = {(-1, 1)}

(i) R3 = {2, -1), (7, 7), (1, 3)}

(iv) R4 = {(7,-1), (0, 3), (3, 3), (0, 7)}
1))A=1{1,2,3,7},B=1{3,0,-1,7}
Solution:

R ={,D, (7.1}

A B

It is not a relation there is no element as 1 in B.
(i) Ry = {(-1, D)}

Itisnot[~-1€&A,1¢&B]

(ii)) R3 = {(2, -1), (7, 7), (1, 3)}

It is a relation.

R4 = {(7>'1)> (09 3)7 (35 3)9 (Oa 7)}

It is also not a relation. [~ 0 € A]



Question 2.

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

Answer:

A=1{1,2,3,4....45}

The relation is defined as ““is square of”

R={(1L1)(2,4)(3,9)

(4, 16) (5,25) (6, 36)}

Domain of R={1,2, 3,4, 5, 6}

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

Question 3.
A Relation R is given by the set {(x,y) /y=x+3,x € {0, 1, 2, 3,4, 5}}. Determine its domain and

range.
Solution:
x=1{0,1,2,3,4,5}
y=x+3
-I{U-f-__‘}}:i
(1+3)=4
i.{j._} _ 1{'2+3]:5 |
(3+3) =6
(4+3)=7
(5+3)=8
=>y=13,4,5,6,7,8}
R={(x,y)}

=1{(0, 3),(1,4),(2, 5),3, 6), (4, 7), (5, 8)}
Domain of R = {0, 1, 2, 3, 4, 5}
Range of R ={3,4, 5,6, 7, 8}

Question 4.

Represent each of the given relation by (a) an arrow diagram, (b) a graph and (c) a set in roster
form, wherever possible.

1) {x, y)x=2yx€{2,3,4,5},y€ {1,2,3,4)

(1) {(x, y)ly =x + 3, x, y are natural numbers <10}

Solution:

O{x, yx=2y,x€ {2,3,4,5},y€ {1,2,3,4}} R=(x=2y)

2=2x1=2



4=2x2=4
(a)

(b) 3

(©) {2, 1), (4,2)}

(i1) {(x, y)ly = x + 3, x,* are natural numbers <10}
x=1{1,2,3,4,5,6,7,8,9} R=(y=x+3)
y=1{1,2,3,4,5,6,7,8,9}
R=1{(1,4),(2,5),(3,6), (47, (5,8),(6,9);



(a)

1
2
3
4
5
6
7
8
9

(b) T
Py ' e
i = ]
1
|

L

!y
() R=1{(1,4),(2,5),(3,6),(4,7), (5, 8), (6,9);

Question 5.

A company has four categories of employees given by Assistants (A), Clerks (C), Managers (M)
and an Executive Officer (E). The company provide 110,000, 125,000, 150,000 and [11,00,000
as salaries to the people who work in the categories A, C, M and E respectively. If A;, Aj, Aj,

A4 and As were Assistants; Cy, C,, C3, C4 were Clerks; M, M,, M3 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.
Solution:
A — Assistants — Aq, Ay, A3, Ay, Ag

C — Clerks — Cla Cz, C3, C4

D — Managers — M|, M, M3

E — Executive officer — Eq, E,

(a) R = {(10,000, A1), (10,000, A,), (10,000, A3),
(10,000, Ay), (10,000, As), (25,000, Cy),

(25,000, C,), (25,000, C3), (25,000, Cy),

(50,000, M), (50,000, M,), (50,000, M3),
(1,00,000, Ey), (1,00,000, E5)}

f - A
— \'-\. ; 4 s .'i..
f—A '

10000 == | A,

(b)

XE000 1
SO

| (DOMMO)




Ex 1.3

Question 1.
Let f= {(X, y)|x, y € N and y = 2x} be a relation on N. Find the domain, co-domain and range. Is
this relation a function?

Solution:
F={(x, y)lx,y € Nand y = 2x}
x=1{1,2,3,...}

y={1x2,2%x2,3x2,4x2,5%x2 ..}
R={(1,2),(2,4),(@3,6), 4,28),(5,10),...}
Domain of R = {1, 2, 3,4,...},

Co-domain = {1, 2, 3.....}

Range of R = {2, 4, 6, 8, 10,...}

Yes, this relation is a function.

Question 2.

Let X = {3, 4, 6, 8}. Determine whether the relation R = {(x, f(x))[x € X, f(x) = X2+ l}isa
function from X to N ?

Solution:

x = {3,4, 6, 8}

R = ((x, f(x))x € X, f(x) = X>+ 1}
fix)=x2+1

f3)=32+1=10
f4)=4%2+1=17
f(6)=6%+1=37
f(8)=82+1=65



R={(3, 10), (4, 17), (6, 37), (8, 65)}
R={(3, 10), (4, 17), (6, 37), (8, 65)}
Yes, R is a function from X to N.

Question 3.
Given the function

f:x —>x%—5x+ 6, evaluate

(1) f(-1)
(ii) f(2 a)

(iii) f(2)
(iv) f(x— 1)

Answer:

f(x)=x%>—5x+6
O)fCD)=(C-1)2-5¢-1)+6=1+5+6=12
(ii) f (2a) = (2a)> — 5 (2a) + 6 =4a® — 10a + 6
(i) f2) =22 -5(2) +6=4—-10+6=0

(i) fx—1)=x-1)2-5(x-1)+6
=x2-2x+1-5x+5+6

=x2_7x+12

Question 4.
A graph representing the function f(x) is given in figure it is clear that f(9) = 2.



L i o S P SN TR < B e e

1 2 34 56 7 8 910
(1) Find the following values of the function

(a) £(0)

(b) f(7)

(c) f(2)

(d) f(10)

(i1) For what value of x is f (x) = 1?
(ii1) Describe the following

(1) Domain

(i1) Range.

(iv) What is the image of 6 under ?
Solution:

From the graph

(a) f(0)=9

(b) f(7)=6

(c)f(2)=6

(d) f(10)=0

(i) Atx=9.5, f(x) =1

(iii)) Domain = {0, 1, 2, 3,4, 5,6, 7, 8,9, 10}
={x[0<x<10,x €ER}

Range = {x|0 <x <9, x € R}
={0,1,2,3,4,5,6,7,8,9}

(iv) The image of 6 under f'is 5.

Question 5.
Let f(x) = 2x + 5. If x # 0 then find w
Solution:



Given f(x) =2x + 5, x # 0.
Jx+2)-f(2)

X

flx) = 2x+5
= flx +2)
= 2Ax+2)+5
= x+4+5=2x+9
=f(2) = A2)+5=4+5=9

S+ f(2) _ 2x+9-9 2x

_—

X X X
Question 6.
A function fis defined by f(x) = 2x — 3
(i) find ZQH/W f(0)+f(1)

(i1) find x such that f(x) = 0.

(ii1) find x such that f(x) = x.

(iv) find x such that f(x) = f(1 — x).
Solution:

Given f(x) =2x -3

(i) find f(O);f(l)
f(0)=2(0)-3=-3
f(1)=2(1)-3=-1

SIOH®) 31 4,
2 2 2

(1) f(x) =0

=22x-3=0

2x =3

(1i1) f(x) =x
=252x-3=x=22x—-x=3
x=3

(1v) f(x) = f(1 — x)
2x—-3=2(1-%x)-3
2x—-3=2x-2x-3
2Xx +2x=2-3+3
4x =2



X
X

N[ s [ho

Question 7.

An open box is to be made from a square piece of material, 24 cm on a side, by cutting equal
squares from the corners and turning up the sides as shown in figure. Express the volume V of the
box as a function of x.

Solution:

Volume of the box = Volume of the cuboid
=]1x b x h cu. units

Here 1 =24 — 2x
b=24-2x
h=x

2V =(24-2x) (24 - 2x) X x
= (576 — 48x — 48x + 4x%)x
V =4x3 — 96x2 + 576x

Question 8.
A function f is defined bv f(x) = 3 — 2x . Find x such that f(x2) = (f(x))2.

Solution:
f(x)=3-2x



f(x2) =3 — 2x2
(fX)? = 3-2xP=9—12x + 4x?
) = (f(x))P=3-2x*=9—12x+4x*

6x — 12x+ 6 = 0 [+ 6] I
X-2x+1 =0 N
x—1Dx-1)= 0 o i

x= 1,1

Question 9.

A plane is flying at a speed of 500 km per hour. Express the distance d travelled by the plane as
function of time r in hours.

Answer:

Speed of the plane = 500 km/hr

Distance travelled in “t” hours

=500 x t (distance = speed X time)

=500t

Question 10.
The data in the adjacent table depicts the length of a woman’s forehand and her corresponding

height. Based on this data, a student finds a relationship between the height (y) and the forehand
length(x) as y = ax + b, where a, b are constants.

| Length ‘x’ of

forehand (in cm) | Height %) (in inches)
: 35 56
e
50 T
72 74

(1) Check if this relation is a function.

(i1) Find a and b.

(111) Find the height of a woman whose forehand length is 40 cm.

(iv) Find the length of forehand of a woman if her height is 53.3 inches.
Solution:



(1) Giveny=ax+b............. (1)
The ordered pairs are R = {(35, 56) (45, 65) (50, 69.5) (55, 74)}
=~ Hence this relation is a function.

x ¥
(ii) Consider any two ordered pairs (35, 56)
X y
(45, 65) substituting in (1) we get,
65=45a+b T
56 =35a+b ek )
Subtracting, 9= 10a
9
“a= —=09
2T W

Substituting a = 0.9 in (2) we get
= 65=45(9)+b

= 65=405+b

= b=65-40.5

=b=24.5

~a=09,b=245

~y=0.9x +24.5

(ii1) Given x =40 , y=?

~(4) > y=0.9(40)+24.5
=>y=36+24.5

= y = 60.5 inches

(iv) Given y = 53.3 inches, x = ?
(4) > 53.3=09x +24.5

= 53.3-24.5=0.9x
= 28.8 = 0.9x
=>x=22 =32cm

- When y = 53.3 inches, x = 32 cm



Ex1.4

Question 1.
Determine whether the graph given below represent functions. Give reason for your answers
concerning each graph.

tY Y
(i) ' (i) i
[
* ol -
X {_}E. X X’ 0 X
' -
2y Y
’ T Y
a1 o [av)
; 7 B, '{ ¢ NN
x V] X X' X
. Y
3y | Nr..
Solution:
} . Y
X L ';,‘ -‘: o i} X
|
l"I e« Y
'Y |
fm) ! i (W)
F—t.. — 1
g 2

(1) It is not a function. The graph meets the vertical line at more than one points.
(i1) It is a function as the curve meets the vertical line at only one point.

(111) It 1s not a function as it meets the vertical line at more than one points.

(iv) It is a function as it meets the vertical line at only one point.



Question 2.

Let f:A — B be a function defined by f(x) = % — 1, Where A = {2, 4, 6, 10, 12},
B=1{0,1,2,4,5,9}. Represent f by

(1) set of ordered pairs;

(i) a table;
(ii1) an arrow diagram;
(iv) a graph
Solution:
fA—B
A=1{2,4,6,10,12},B=1{0,1,2,4,5,9}
ey = X
Jx) % ,
2) = =-1=0
4
4) = —=1=1
14 5
: 6
f(6) = ——1 =2
f16) .
f10) = 2ol 3
JU10) 3
e AN
f12) = it

(1) Set of ordered pairs
=1{(2,0),(4,1),(6,2),(10,4),(12,5)}

(11) a table
x 2 4 | 6 10 | 12
fix)y| 0 1 | 2| 4 5




(i11) an arrow diagram;

A 7 B
2 \ > / 0
4 2 l, ]
6 - l 2
10 = \ 4
12— 3
9
(iv) agraph
}“!
6| (12,5
5| P W
4 _;..-’H
5’ 82~ o
2] 14.:17,;"’*_
;= o
- 1] (2,00 7 X
= —l.‘. i |:,Iﬁ5m o f_._ & 9 10 11 1213

Question 3.

Represent the function f= {(1, 2),(2, 2),(3, 2), (4,3), (5,4)} through
(1) an arrow diagram

(1) a table form

(1i1) a graph

Solution:

£={(1,2), (2,2), 3,2), (4,3), (5, 4)}



(1) An arrow diagram.

(i1) a table form

x| 1] 23]4]:5
fol 21223 4

(iif) A graph representation.

']

o

:

AT ® (5, 4)

g - T

i © 8 oay
o
i T R R Gl . M

1l

a4y

Question 4.

Show that the function f: N — N defined by f{x) = 2x — 1 is one — one but not onto.
Solution:

f:N—>N

f(x)=2x-1

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

f(h=2(1)-1=1

f(2)=2(2)—-1=3



f3)=2(3)-1=5
f(4)=2(4)-1=7
f(5)=2(5)-1=9

Ny f RN(f (x)

In the figure, for different elements in x, there are different images in f(x).

Hence f: N — N is a one-one function.

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

Question 5.

Show that the function f: N — N defined by f (m) = m? + m + 3 is one — one function.

Solution:
f:N— N

f(m)=m2+m+3
N=1{1,2,3,4,5....\m€eN
f{m)=m?+ m+3
f()=12+1+3=5
f2)=22+2+3=9
f(3)=32+3+3=15
f(4)=4%+4+3=23



N N
X i % S (x)
T

/13 ——F5 0\

[ 2 .

In the figure, for different elements in the (X) domain, there are different images in f(x). Hence f: N
— N is a one to one but not onto function as the range of f is not equal to co-domain.
Hence it is proved.

Question 6.

Let A={1,2,3,4} and B=N.

Let f: A — B be defined by f(x) = x> then,
(1) find the range of f

(i1) identify the type of function

Answer:

A={12 34}
B={123,4,5,...}
f(x) = x>
fl)=13=1
f(2)=23=38
f(3)=33=27

f(4) =43 = 64

(1) Range = {1,8, 27, 64}
(i1) one -one and into function.

Question 7.

In each of the following cases state whether the function is bijective or not. Justify your answer.
(1) f: R — R defined by f(x) =2x + 1

(ii) f: R — R defined by f(x) = 3 — 4x?

Solution:

1f:R—R

fix)=2x+1

f(1)y=2(1)+1=3

f2)=22)+1=5



f-1)=2(-1)+1=-1

f0)=20)+1=1

It is a bijective function. Distinct elements of A have distinct images in B and every element in B
has a pre-image in A.

(i) f: R —> R; f(x) = 3 — 4x2

f(1)=3-4(1%)=3-4=-1

f(2)=3-4(2%)=3-16=-13

f-1)=3-4(-1)*>=3-4=-1

It is not bijective function since it is not one-one

Question 8.

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

Solution:

A= {-1,1},B={0, 2}

f:A—B,f(x)=ax+b

f(-1)=a(-1)+b=-a+b

f(1)=a(l)+b=a+b

Since f(x) is onto, f(-1) =0

=-atb=0...(1)

& f(1)=2
Sa+b=2...02)
-at+b=0
atbh =2
20 = 2
b =1
“(2)=a+1=2
a=2-1
a=1
a=1,b=1
A / B
| | > 2




Question 9.
If the function f is defined by

x+2 if x=>1
fx)=| 2 if -1<x<1 find the values of

x=1 if =3FI=x=-1

(1) f(3)

(i) f(0)

(ii1) f(-1.5)

(iv) f(2) + f(-2)

Solution:

) f3)=2fx)=x+2=>3+2=5
(ii) f(0) > 2

(i) f(-1.5)=x-1
=-15-1=-25

(iv) f(2) + f(-2)

f2)=2+2=4 [vfx)=x+2]
f(-2)=-2-1=-3 [“fx)=x-1]
f2)+1f(-2)=4-3=1

Question 10.
A function f: [-5,9] — R 1s defined as follows:

bx+1 if - 5<x<2
fx)=]5x"-1 if 2<x<6
Ix—4 if 6sx<9

Find (i) f1-3) +A2) (i) F(M-A1)

. 2f(-2)- f(6)
(iii) 2fl4) + A8 iv
f(4) + f(8) (iv) @+ J(=2)
Solution:
f:[-5,9] - R

(@) f(-3) + f(2)
f(-3)=6x+1=6(-3)+1=-17
f2)=5%x2-1=502%-1=19
A Af(3)+f(2)=-17+19=2

(i) f(7) — f(1)
f(7)=3x—-4=3(7)-4=17
f()=6x+1=6(1)+1=7
f(7) - f(1)=17-7=10



(iii) 2f(4) + f(8)
f(4)=5x2-1=5%x42_-1=79
f(8) =3x—4=3x8—-4=20
= 26(4) + f(8) =2 x 79 + 20 = 178
{i\'} Zf{"z:I - f{'ﬁ}

f4)+ f(=2)

f(2) = 6x+1=6(-2)+1=-11
f(6) = 3x—-4=3(6)-4=14
f@ = 52-1=54)-1=79
f(-2) = 6x+1=6(-2)+1=-11
2f(=2)-f(6) 2(-11)-14  _22_14

F@d)+ f(-2) 79+(-11) ~ 7 &g
e
IV b 3,

Question 11
The distance S an object travels under the influence of gravity in time t seconds is 1 2 given by S(t)

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

function S(t) is one-one.
Answer:

S(t)=1gt? +at+b

Let the time be 1, 2, 3 .... n seconds
S(1)=2g(1)* +a(l) +b

=% +a+b

S(2)=1 g(2)* +a(2) +b

:479 +2a+b

=2g+2a+b

S(3) =1 g(3)* +a(3) +6

=% g+3a+b

For every different value of t, there will be different distance.
=~ It 1s a one-one function.



Question 12.
The function ‘t” which maps temperature in Celsius (C) into temperature in Fahrenheit (F) is

defined by t(C)=F where F = 2 C + 32 . Find,

(i) t(0)

(11) t(28)

(111) t(-10)

(iv) the value of C when t(C) =212

(v) the temperature when the Celsius value is equal to the Farenheit value.

Solution:
(1) n0)=F
9 9
F = E{C}+32=§{{}]+32=32“F
252
(ii) n(28) = F= %(28] +32= 5 +32
= 504 +32=824°F
9
(iii) #-10) = F= E[vlﬂ}+32= 14°F
(iv) HC) = 212
o 9
I.EE{C}""?:«Z = 21 5=% * C=212-32=180
2 PAPER
9 1805 o
EC = IBU-—--_*-»C—T—ID[}L
C = 100°C.
(v) whenC=F
2I.‘3+32 = C
i 9
32=C--
CF s C
32 =¢f1-2
]
“’5—9}
32 =C|—
L5
s
32 =C i]
L5
8
-5
C = X —
A
C = —40°



Ex 1.5

Question 1
Using the functions f and g given below, find fog and gof. Check whether fog = gof.

(i) f(x) = x - 6, g(x) = x>

(i) f(x) = 2, g(x) = 2x* - 1
(i) f(x) = 5° g(x) =3 -x
v fx)=3+x,gx)=x—-4
(v) f(x) =4x%— 1,g(x) = 1 + x

Solution:

() f(x) = x — 6, g(x) = x>

fog(x) = f(g(x)) = f(X2) = X2 =6 eveeeeeeee. (1)
gof(x) = g(f(x)) = g(x — 6) = (x — 6)
=x2+36-12X=x2— 12X+ 36 ceeevverrrer.... 2)
() #2)

- fog(x) # gof(x)



2
W) ) = <80 =261

2
fog(x) = flg(x) =f(2x*-1)= —
2x° -1
(1)
2 3
goflx) = gfin)=g| 7 |= 2 ~ -1
- z(iﬂ}’” - @)
X X
(iii) f(x) = 5% g(x) =3 —x
3—x+6
foglx) = flg(x)=A3-x)= ;"‘
L S—-= ]
B\ (1)
6
gof(x) = .E(f(r]}“—g[x‘;-ﬁ] CERTanE
9-x-6 3—x
= = (2
3 3 (2)

()#(2)
fog(x) # gofix)

(iv) f(x) =3 + x, g(x) =x — 4
fog(x) = flg(x)) = f(x —4) =3 +x 4

=x—1........... (1)
gof(x) =g(f(x)) =g +x)=3+x-4
=x—1 . (2)

Here fog(x) = gof(x)

(v) f(x)=4x2 -1, g(x) =1 +x

fog(x) = f(g(x)) = f(1 +x) =4(1 +x)*— 1
=4(1 +x2+2x)—1=4+4x>+8x— 1
=4X2+8X+3 i, (1)



gof(x) = g(f(x)) = g(4x% - 1)

=1 +4x2—1=4x2 ..o, Q)
(1) #(2)

- fog(x) # gof(x)

Question 2.
Find the value of k, such that fog=go f

(1) f(x)=3x+2,g(x)=6x—-k
Answer:
f(x)=3x+2;:;g(x)=6x—-k
fog = flg(x)]

=f(6x —k)

=3(6x—-k)+2
=18x—-3K+2

g0f= g [f(x)]

=g(3x+2)

=6(3x +2)-k
=18x+12-k

But given fog = gof.

18x —3x+2=18x+ 12—k
3k+2=12-k
Sk+k=12-2

-2k =10

k==0=:5

The value of k =-5

(1) f(x) =2x -k, g(x) =4x+5
Answer:
f(x)=2x—-k;gx)=4x+5
fog = flg(x)]

= f(4x +5)

=2(4x+5)-k
=8x+10-k

gof = g [f(x)]

= g(2x—K)
=4(2x—-k)+5
=8x—4k +5

But fog = gof
8x+10-k=8x—-4k+5
-k+4k=5-10

3k=-5



— =9
3
The value of k = %5

Question 3.
if f(x)=2x -1, g(x) = mTH , show that fog = gof = x
Solution:
f(x)=2x-1, gx) = mTH,fog=g0f=x
_ x+1
fx)=2x~-1,80)= ——.fog =gof=x

ol i) = V= x+1
fogx) = f(g) f( : ]
- Z[I+i)—1=x ()

Z
2x—-1+1
gofix) = g(fix))=g(2x-1)= o
= % = x (2)
{1y=4(2)
fog = gof=x

Hence proved.

Question 4.

O Iff(x)=x2-1, g(x)=x—-2find a,if go f(a) = 1.
(a) Find k, if f(k) = 2k -1 and
fof (k) = 5.

Answer:

D) fx)=x*-1;gx)=x-2.
gof = g [f(x)]

=g(x*~ 1)

=x?—1-2

=x2-3

given gof (a) =1

a2 —3 =1 [But go f(x) = x* - 3]
a’=4

a=v@=i2

The value of a=+2



(1) fk) =2k — 1 ; fof(k) =5
fof = f]f(k)]
=f(2k — 1)
=22k-1)-1
=4k -2 -1

=4k -3

fof (k) =5

4k -3 =5
4k=5+3

4k =8

k=2=2

The value of k =2

Question 5.
Let A,B,C c N and a function f: A — B be defined by f(x) =2x + 1 and g : B — C be defined by

g(x) = x2. Find the range of fog and gof
Solution:

f(x)=2x+1

g(x) = x°

fog(x) = fg(x)) = f(x2) = 2x% + 1

gof(x) = g(f(x)) = g(2x + 1) = 2x + 1)?
=4x% + 4x + 1

Range of fog is

{yly = 2x2+1,x € N}

Range of gof'is

{yly=02x+ 1)2, X € N}.

Question 6.

Let f(x) = x?— 1. Find (1) fof (i1) fofof
Answer:

f(x) = x2 -1

(i) fof = f[f{x)]

=f(x2— 1)

=x2-1)2-1

=x*-2x2+1-1

=x*-2x2

(ii) fofof = fof[f(x)]
= fof (x2 - 1)



=f(x2 - 1)2 -1
=f(x*-2x2+1-1)
= f(x* - 2x?)

fofof = (x* - 2x2)2 — 1

Question 7.

Iff: R — R and g : R — R are defined by f(x) = x> and g(x) = x* then check if f,g are one-one and
fog is one-one?

Solution:

f(x) = x°

g0 =x*

fog = fog(x) = flg(x)) = f(x*)

— (xh)5 = x20

f is one-one, g is not one-one.
vg(l)=14=1

gD =(-1'=1

Different elements have same images

fog is not one-one. [+ fog (1) = fog (-1) = 1]

Question 8.
Consider the functions f(x), g(x), h(x) as given below. Show that
(fog)oh=1fo(goh) in each case.

() f(x) =x— 1, g(x) = 3x + 1 and h(x) = x*
(ii) f(x) = x2, g(x) = 2x and h(x) = x + 4
(iii) f(x) = x — 4, g(x) = x* and h(x) = 3x — 5
Answer:

() f(x)=x—-1, g (x)=3x + 1, h(x) = x?
fog (x) = flg(x)]

= f(3x + 1)

=3x+1-1

fog = 3x

(fog) o h(x) = fog [h(x)],

= fog (xz)

=3(x3)

(fog) oh =3x2 .....(1)

goh (x) = g[h(x)]

= g(x?)

=3(x%) + 1



=3x2 +1

fo(goh) x = f [goh(x)]

= f[3x% + 1]
=3x2+1-1
=3x%....(2)

From (1) and (2) we get
(fog) oh = fo (goh)
Hence it is verified

(ii) f(x) = x% ; g (x) = 2x and h(x) = x + 4

(fog) x = fg(x)]
=1 (2x)

= (2x)?
= 4x2

(fog) oh (x) = fog [h(x)]
= fog (x +4)

= 4(x + 4)?

= 4[x? + 8x + 16]
=4x%2+32x+ 64 .... (1)
goh (x) = g[h(x)]
=g(x+4)

=2(x+4)

=2x+8

fo(goh) x = fo [goh(x)]
= f[2x + §]

= (2x + 8)
=4x2+32x+ 64 ....(2)
From (1) and (2) we get
(fog) oh = fo(goh)

(i) f(x) =x— 4 ; g (x) =x% h(x) =3x - 5
fog (x) = flg(x)]

= f(x?)

=x%2—4

(fog) oh (x) = fog [h(x)]
=fog 3x - 9)

=(3x-5)>—4
=9x2—30x +25-4
=9x2—30x +21 ....(1)
goh (x) = g[h(x)]



=g(3x-95)

= (3x — 5)?

= 9x% + 25 - 30x
fo(goh)x = f[goh(x)]

= f[9x2 — 30x + 25]

= 9x?—30x +25-4
=9x2 - 30x +21 ....(2)
From (1) and (2) we get
(fog) oh = fo(goh)

Question 9.

Let £={(-1, 3),(0, -1),(2, -9)} be a linear function from Z into Z . Find f(x).
Solution:

f={(-1, 3), (0, -1), 2, -9)
f(x)=(ax)+b............ (1)

is the equation of all linear functions.
~f(-1)=3

f(0)=-1

f(2)=-9

f(x)=ax+b

f(-1)=-a+ Q=R ... 5. "W = (2)
f(0)=b=-1

-a— 1 =3[~ substituting b=— 1 in (2)]
-a=4

a=-4

The linear function is -4x — 1. [From (1)]

Question 10.
In electrical circuit theory, a circuit C(t) is called a linear circuit if it satisfies the superposition
principle given by C(at; + bty) = aC(t;) + bC(t,), where a, b are constants. Show that the circuit

C(t) = 31 is linear.

Answer:

Given C(t) = 3t

C(aty) =3at; .... (1)

C(btz) =3 btz ceee (2)

Add (1) and (2)

C(aty) + C(bty) = 3at; + 3bt,
C(at; + bty) = 3at; + 3bt,

= Cat; + Cbt, [from (1) and (2)]
C(atl + btz) = C(atl + btz)



Superposition principle is satisfied.
~ C(t) = 3t is a linear function.



Ex 1.6

Question 1.

Ifn(A xB)=6and A = {1, 3} then n(B) 1s
(1

(2)2

3)3

4)6

Answer:

3)3

Hint:
Ifn(AxB)=6
A={1,1},n(A)=2
n(B)=3

Question 2.
A={abp},B={2,3},C={p,q,1,59)
thenn[(AUC)xBJis.............
(18

(2) 20

3) 12

4) 16

Answer:

3) 12

Hint: AUC=Ta,b,p] VU [p,q,T,s]
=[a,b,p,q,1,5]

n(AuC)=6

n(B)=2

~n[(AUC)] xB]=6x%x2=12



Question 3.

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

(1) (A xC)c (BxD)

2)(BxD)c (AxC)

(3) (AxB) c(AxD)

4) (DxA)c(BxA)

Answer:

(1) (A x C) € (B x D)]

Hint:

A=1{1,2},B={1,2,3,4},

C=1{5,6},D={5,6,7,8}

A x C={(1,5), (1,6), (2, 5), (2, 6)}

B x D= {(1, 5),(1, 6),(1, 7),(1, 8),(2, 5),(2, 6), (2, 7), (2, 8), (3, 5), (3, 6), (3, 7), (3, 8)}
~(AxC)c BxDitistrue

Question 4.

If there are 1024 relations from a set A = {1, 2, 3, 4, 5} to a set B, then the number of elements in
Bis...ooooooiiiil
(13

2)2

3)4

4)8

Answer:

2)2

Hint: n(A) =5

n(A xB)=10
(consider 1024 as 10)
n(A) xn(B) =10

5xn(B)=10
n(B)== =2
n(B)=2
Question 5.

The range of the relation R = {(x, x2)|x 1s a prime number less than 13} is
(1)4{2,3,5,7}

(2) {2,3,5,7, 11}

(3) {4,9, 25,49, 121}

(4) {1,4,9, 25,49, 121}

Answer:

(3) {4, 9, 25,49, 121}]

Hint:



R = {(x, X2)/x 1s a prime number < 13}
The squares of 2, 3, 5,7, 11 are
{4, 9, 25, 49, 121}

Question 6.

If the ordered pairs (a + 2,4) and (5, 2a + 6) are equal then (a, b) is .........
(1) (2, -2)

2) (5, 1)

(3)(2,3)

4 G3,-2)

Answer:

4) (3,-2)
Hint:

a+2=35 4=2a+b
a=35-2 4=2(3)+5b
a=3 4-6=0
~2=h
The value ofa=3 and b=-2

Question 7.
Let n(A) = m and n(B) = n then the total number of non-empty relations that can be defined from A
to B is

(1) m"

(2) n™

(3)2m" -1

(4) 2mn

Answer:

(4) 21’1’111

Hint:
n(A)=m,n(B)=n
n(A x B) =2m"

Question 8.

If {(a, 8),(6, b)} represents an identity function, then the value of a and 6 are respectively
(1) (8,6)

(2) (8,8)

(3) (6,8)

(4) (6,6)



Answer:

(1) (8,6)

Hint: = {{a, 8) (6, 6)}. In an identity function each one is the image of it self.
~a=8b=6

Question 9.

LetA={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

(1) Many-one function

(2) Identity function

(3) One-to-one function

(4) Into function

Answer:

(3) One-to one function

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

i

s i
"_li .-"_'T"- 8 |
> 9 |

\_/ 52/

a2 Ld bJ

Question 10.
If f(x) = 2x% and g(x)= 3_195 , Then fog is

(1) = (2) 2 3) 2 (4 I
2 e —= | - ) 9
N | 3:1.- -q_,!:...i ﬁ.l‘"

ks

Answer:
3) =5

9x2
Hint:
f(x) = 2x>
g(x) =+

fog = f(g() = F(&) =2(3)

1 2

= =

92 92



Queston 11.

If f: A — B is a bijective function and if n(B) =7, then n(A) isequal to ..............
(17

(2) 49

3)1

(4) 14

Answer:

(17

Hint:

n(B)=7

Since it is a bijective function, the function is one — one and also it is onto.
n(A) =n(B)

~n(A)=7

Question 12.

Let f and g be two functions given by f= {(0, 1), (2, 0), (3, -4), (4, 2), (5, 7)} g={(0, 2), (1, 0), (2,
4), (-4, 2), (7, 0)} then the range of fog is
(1) {0,2,3,4,5}

2){-4,1,0,2,7}

(3) {1,2,3,4,5}

4) {0, 1,2}

Answer:

4) {0, 1, 2}

Hint:

gof = g(f(x))

fog = f(g(x))

=1(0,2),(1, 0),(2, 4),(-4, 2),(7, 0)}
Range of fog = {0, 1, 2}

Question 13.

Letf(x)=+/1+x2then....................
(1) f(xy) = f(x) f(y)

(2) f(xy) = f(x).£(y)

(3) f(xy) < f(x). f(y)

(4) None of these

Answer:

3) fixy) < f(x) . f(y)

Question 14.
Ifg={(1, 1),(2, 3),(3, 5),(4, 7)} is a function given by g(x) = ax + 3 then the values of a and [ are

(D (-1,2)



2 2,-1)

(3) (-1,-2)

4 (L, 2)

Answer:

(2) 2,-1)

Hint:
gx)=ox+p
oa=2

B=-1
gx)=2x-1
g)=2(1)-1=1
g2)=22)-1=3
g3)=23)-1=5
gd)=24)-1=7

Question 15.

fx)=(x+ 1)3 —(x—- 1)3 represents a function whichis ................
(1) linear

(2) cubic

(3) reciprocal

(4) quadratic

Answer:

(4) quadratic

Hint: f(x) = (x + 1) — (x = 1)

[using a’ — b =(a—b)> +3 ab (a—b)]
=(x+1-x+1)P+3x+1)(x-1)
x+1-x+1)

=8+3 (x2—1)?

=8+6(x2—1)

=8+6x2-6

=6x%+2

It is quadratic polynomial



Unit Exercise 1

Question 1.

If the ordered pairs (x2 - 3x, y2 + 4y) and (-2, 5) are equal, then find x and y.
Solution:

(x* - 3%, y2 + 4y) = (-2, 5)

X2 —3x=-2
X2 -3x+2=0
(x—2x—-1) =0 2
x =21
J,-f+4y =35 _5/51
V+4y-5 =0 _5
G+3)w-1) =0 A
y ==5,1 +5 -1

Question 2.

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.
Answer:

n(A xA)=9

n(A) =3

A={-1,0,1}

AxA={1,0,1} x {-1,0, 1}
AxA={(-1,-1)(-1,0) (-1, 1)

(09 '1) (Oa O) (Oa 1)

(1,-1) (1, 0) (1, )}

The remaining elements of A x A =

{(-1,-1) (-1, 1) (0, -1) (0, 0) (1.-1) (1,0) (1, 1)}



Question 3.

Given that
Jx-1 x> 1}

Jx)= 4 x<1

(i) £0)

(i) f(3)

(i11) f(a + 1) in terms of a.(Given that a > 0)
Solution:

(i) (0) = 4

() f3)=v/3—-1=1+2
(iii)fa+1)=ya+1-1 =,/a

Question 4.

Let A= {9,10,11,12,13,14,15,16,17} and let f: A — N be defined by f(n) = the highest prime
factor of n € A. Write f as a set of ordered pairs and find the range of f.

Answer:

A=1{9,10, 11, 12, 13, 14, 15, 16, 17}

f:A—N

f(x) = the highest prime factor n € A

f={09,3) (HEs) (18 NP ®2s Bl 3 18) @ FRDN 189 @b )N LM )%

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

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

Question 5.

Find the domain of the function f(x) = \/ 1+ \/ 1—+/1—x2
Solution:

f(x)=\/1—|—\/1—\/1—m2

Domain of f(x) = {-1, 0, 1}

(x2 =1, -1, 0, because V1 — 22 should be +ve, or 0)

Question 6.

If £ (x) = x2, g(x) = 3x and h(x) = x — 2, Prove that (f o g)o h = f o(g o h).
Answer:

f(x) = X2 ; g(x)=3xand h(x)=x-2

L.H.S. = (fog) oh

fog = flg(x)]

= f(3x)

= (3x)? = 9x2

(fog) oh = fog[h(x)]



= fog (x — 2)

=9(x - 2)°

= 9[x% — 4x + 4]

=9x2 —36x + 36 ....(1)
R.H.S. = fo(goh)

goh = g [h(x)]
=g(x—2)

=3(x—-2)

=3x-06

fo(goh) = fo [goh (x)]
= f(3x — 6)

=(3x-6)°

=9x2 —36x + 36 ....(2)
From (1) and (2) we get
L.HS.=RH.S.

(fog) oh = fo {goh)

Question 7.

A={l,2}andB={1,2,3,4} ,C=1{5,6} and D = {5, 6, 7, 8} . Verify whether A x C is a subset
of B x D?

Solution:

A=1{1,2),B=(1,2,3,4)

C=1{56},D={5,6,7,8)

AxC={(1,5),(1,6),(2,5), 2, 6)}

B x D= {(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)}

(A xC)c (B xD)Itis proved.

Question 8.

If f(x) = £, x # 1 show that f(f(x)) = — 1, Provided x # 0.

Solution:



Slx) = m.x;’:l
21
= =1 }.. x+1
) f[m] ("‘—“]ﬂ
x+1

Hence it is proved.

Question 9.
The function/and g are defined by f(x) = 6x + 8; g(x) = “’—;2 _
(1) Calculate the value of gg (%)

(i1) Write an expression for g f(X) in its simplest form.



Solution:

fix) = 6x+8
g(x:l _ I;E
(1) galx) = gg(x))

3 3 9
1
(1Y 27 _1-16 1
e 13 9o 2 9
T
18 6

(i) gofix) = g(fix)) = g(6x + 8)
6x+8-2  6x+6

B j(ﬁu) ’
-k
= 2x+2=2(x+1)

Question 10.
Write the domain of the following real functions

] _:!. x+1 yi -5
i) f= - (i) plx PR

(iii) g(x)=vx-2 (iv) hix)=x+6

Solution:

(i) fx) = 24

The denominator should not be zero as the function is a real function.
-~ The domain = R — {9}




(i) p(x) = 52
The domain is R

(111) g(x) = vz —

The domain = [2, oc)
(Av)h(x)=x+6
The domain is R.



Additional Questions

Question 1.

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 function and find its domain, co-domain and the range
of R.

Answer:

Domain of R = {1, 2, 3, 4}

Co-domain of R=B={-1,2,3,4,5,6,7,9, 10, 11, 12}

Range of R= {3, 6, 10, 9}

Question 2.

LetA={0,1,2,3} and B= {1, 3,5, 7, 9} be two sets. Let f: A — B be a function given by f(x) =
2x + 1. Represent this function as (i) a set of ordered pairs (ii) a table (iii) an arrow and (iv) a
graph.

Solution:

A=1{0,1,2,3},B={1,3,5,7,9}

fix)=2x+1

f0)=2(0)+1=1

f(1)=2(1)+1=3

f2)=22)+1=5

f(3)=23)+1=7

(1) A set of ordered pairs.

£=1(0, 1), (1,3), (2,5), 3, 7}

(ii) A table




(i11) An arrow diagram

A f:A-B B
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|
}

b = O
k 'Hllr -,,“'
—

=] Ly lad e

h
|
Q

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

.
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Question 3.
State whether the graph represent a function. Use vertical line test.



p
2"" =
2 1T
X X
=t } l } ' o
VRS O T B BT T IR e
_|‘
-2
B
; Q
j B 4 Y
Solution:

It is not a function as the vertical line PQ cuts the graph at two points.

Question 4.

Let = {(2,7), (3, 4),(7,9), (-1, 6), (0, 2), (5, 3)} be a function from A = {-1,0,2,3,5,7} toB=
{2,3,4,6,7,9}. Is this (1) an one-one function (ii) an onto function, (iii) both one- one and onto
function?

Solution:
It is both one-one and onto function.
A B

All the elements in A have their separate images in B. All the elements in B have their preimage in
A. Therefore it is one-one and onto function.

Question 5.
A function f: (-7,6) — R is defined as follows.



xP42x+1 -T7<x<-§
fx)= x+5 5<x<2
x—-1 2<x<b

Find (i) 2f(-4) + 3 f(2)
(i) £(-7) — f(-3)

Solution:
x> +2x+1:-7<x<-5
SIx)={x+5 =5<x <=2
|x=1 :2<x<6

(1) 2(-4) + 3f(2)
f(-4)=x+5=4+5=1
2f(-4)=2x1=2
fQ)=x+5=2+5=7
3f(2)=3(7) =21

= 2f(-4) +3f(2)=2+21=23

(i) f(-7) =x2 +2x + 1

= (-T2 +2(:7) + 1

=49 14+ 1.=36
f3)=x+5=-3+5=2
f(-7) — f(-3) =36 — 2 = 34

Question 6.

If A={23,5} and B = {1, 4} then find
i)AxB

(i) Bx A

Answer:

A=1{23,5}

B={1,4}

(i) A x B={23,5) x {1,4}
={2, D (2,43, 13,4 5,1) (5,4}

(i) B x A = {1,4} x {2,3,5}
={(1,2) (1,3)(1,5) (4, 2) (4, 3) (4, 5)}



Question 7.

LetA={5,6,7,8};
B={-11,4,7,-10,-7,-9, -13} and
f={xy):y=3-2x,x €A,y € B}.
(1) Write down the elements of f.

(i) What is the co-domain?

(ii1)) What is the range?

(iv) Identify the type of function.
Answer:

Given, A = {5, 6,7, 8},
B={-114,7,-10,-7,-9,-13}
y=3-2x

ie; f(x) =3 - 2x
f(5)=3-2(0)=3-10=-7
f(6)=3-2(6)=3-12=-9
f(7)=3-2(7)=3-14=-11
f(§)=3-2@)=3-16=-13

(1) f= {(5, B 7)a (69 B 9)a (7’ - 11): (87 - 13)}
(i1) Co-domain (B)
={-11,4,7,-10,-7,-9,-13} i

(i11)) Range = {-7, -9, -11,-13}

(iv) It is one-one function.

Question 8.
A function f: [1, 6] — R is defined as follows:
1+ x, 1sx<2

fix)={2x-1, 2<x<4
3Ix-10, 4<x<6

Find the value of (i) f(5)
(i1) f(3)

(ii1) f(2) — f(4).
Solution:

XxeR:1<x<6)

l+x l€x<2
f(xX)=lax—1 :2<x<4
3Ix*-10:4<x<6

(i) f(5) = 3x% - 10
=3(5%)-10=75-10=65



(ii) f3) =2x — 1
=2(3)-1=6-1=5

(i) f(2) - f(4)

f(2) =2x — 1
=2(2)-1=3
f(4)=3x2-10
=3(4%)-10=38

~ f(2) - f(4)=3 —38 =35

Question 9.

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

Solution:

| x [ s [ 6 [ 8] 10]

f@ | a [ 11| b | 19

A={56,8=0},BF WS, C 11§
f(x)=2x-1

f(5)=2(5)-1=9
f(8)=2(8)-1=15
~a=9b=15

Question 10.

IfR = {(a, -2), (-5, 6), (8, ¢), (d, -1)} represents the identity function, find the values of a,b,c and d.
Solution:

R ={(a, -2), (-5, b), (8, ¢), (d, -1)} represents the identity function.

a=-2,b=-5,¢=8,d=-1.
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