Exercise 3.3

1. For A = {1, 2, 3, 4} find the following relations in A. State the domain and range of each relation.
AxA=1{1234}x{1,2,3,4}
AxA=1{(11),(12),(13),(14),(21),(22),(23),(24),3,1),(3,2),(33),34), (41),(42),(43), (44)}

D {(xy) 1y =x}
Let

Ry ={(x,y) 1y = x}
Rl = {(1;1); (212)1 (3'3)' (414)}
Dom (R,) = {1,2,3,4}
Range (R;) = {1,2,3,4}

(i) {(x,y) | y + x = 5}
Let
R, ={(x,y) |y +x =15}
RZ = {(114)1 (2'3)' (312)1 (411)}
Dom (R,) = {1,2,3,4}
Range (R,) = {1,2,3,4}

(i) {(x,y) | x + y < 5}
Let
Ry ={(x,y) I x +y <5}
R; ={(1,1),(1,2),(1,3),(2,1),(2,2), 3, 1)}
Dom (R3) = {1,2,3}
Range (R3):=A{1,2,3}

(i) {(x,y) | x + y > 5}
Let
Ry ={(x,y) I x+y > 5}
Ry = {(2:4), (3,3), (34, (4.2), (4,3), (4,4)}
Dom (R3) = {2,3,4}
Range (R3) = {2,3,4}

2. Which of the following diagrams represent functions and of which type?
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(i) {(1,a)(1,b),(2,¢)(c,2),(3,d),(d,3)} Since domain should not be repeated, but here domain is

repeated so it is not a function.

(ii) It is a bijective function (one-one and onto)
(iii) It is a bijective function (one-one and onto)
(iv) It is into function.

3.1f g(x) = 3x + 2 and h(x) = x? + 1, then find:

(i) g(0)
Since
gx)=3x+2
Putx =0
g(0) =3(0) +2
=0+2
=2
(i) g(—3)
Since
gx)=3x+2
Putx = -3
g9(=3)=3(-3)+2
=-9+2
= -7
s (2
Since
gx)=3x+2
Put x =§
2 2
9(5)=3(35)+2
=242
4
(iv) (1)
Since
h(x) =x%+1
Putx =1
h(1) =(1)?%*+1
=1+1
=2
(v) h(—4)
Since
h(x) =x%+1
Putx = —4
h(—4) = (—4)?+1
=16+1
=17
v (=3)
Since
h(x) =x%+1
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Putx = —=
2

4. Given that f(x) =ax+ b + 1, where a and b
are constant numbers. If f(3) = 8 and f(6) = 14,
then find the values of a and b.

Since
f(x)=ax+b+1
Putx =3
fB)=aB)+b+1
8=3a+b+1 v f(3)=8
8—1=3a+b
7 =3a+b ..; (i)
Now
f(x)=ax+b+1
Putx =6

f6)=a(6)+b+1
14=6a+b+1
14—1=6a+b
13 =6a+b .. (ii)
Subtract equation (i) from equation (ii)
13 =6a+b
+7=43a+b
6 = 3a

2 £(6) = 14

w| o

=a
2=a
Putting a = 2 in equation (i)
7=3(2)+b
7=6+Db
7—6=5b
1=5>b

5. Given that g(x) = ax + b + 5, where a and b
are constant numbers. If g(—1)=0 and
g(2) = 10, find the values of a and b.

Since

gx)=ax+b+5
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Putx = —1
g=1) =a(-1)+b+5

O=—-a+b+5 wg(=1)=0
—S5=—-a+b .. (i)
Now
gx)=ax+b+5
Putx = 2
g2)=a)+b+5
10=2a+b+5 wg(2) =10
10—-5=2a+b
5=2a+b .. (ii)
Subtract equation (i) from equation (ii)
5=2a+b
+5=+a+b
10 = 3a
10
?;-—-a
Putting a = — in equation (i)
10
5= —?+ b
10
37°F
10 — 15
=
-5
I b

6. Consider the function defined by f(x) = 5x + 2.
If f(x) = 32, find the x value.

Since
f(x)=5x+2
Put f(x) = 32
32=5x+2
32 —-2=>5x
30 = 5x
30
?g'—-x
6=x
xX=6

7. Consider the function f(x) = cx? +d,
wherecandd are constant numbers. If
f(1) =6and f(—2) =10, then find the values
of cand d.

Since
f(x) =cx?+d
Putx =1
f() =c(1)*+d
6=c(l)+d v f(1) =6
6=c+d .. (i)
Now
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f(x)=cx?*+d
Putx = =2
f(=2)=c(-2)*+d
10=c(4)+d v f(=2) =10
10 =4c+d .. (i)
Subtract equation (i) from equation (ii)
10 =4c+d
t6=+4c+td
4 =3c
4 —
4 3 -
Putting ¢ = 3 in equation (i)
6 = : +d
-3
6 * d
3=
18—-4 p
=
14 d
3=
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