@ Exercise 3.3 Q

1. For A = {1, 2, 3, 4}, find the following relations in A.
State the domain and range of each relation.

0  {e»y=x} i) {»|y+x=5)

Qi) {60 x+y<5}  (v)  {(%»)|x+y>5)
Let's go through each of the given relations one by one, finding
the domain and range for each.
(i) Relation: {(x,y) | y = x}
This relation represents all pairs where the second component (y)
is equal to the first component (x). Since A= {1,2,3,4}, the
relation will consist of pairs where x = y.
Relation:

{(1,1),(2,2), (3,3), (4.4)}

0 Domain: The set of all possible first elements, which is

A,i.e, {1,2,3,4}.
- Range: The set of all second elements, which is also
A. 3.6 {1,2,3,4},
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(ii)  Relation: {(x,y) |y + x = 5}
This relation represents all pairs where the sum of x and y is S.
We can solve for y in terms of x:
' y=5-—x
Given A = {1,2,3,4}, we will check the pairs:
° Forx =1,y =5 —1 = 4, so the pair is (1,4).
s Forx =2,y =5 — 2 = 3, so the pair is (2,3).
o For x = 3,y =5 — 3 = 2, so the pair is (3,2).

o Forx =4,y =5 — 4 = 1, so the pair is (4,1).
Relation:
{1,9),(2,3),(3,2), (4,1)}
o Domain: The set of all possible first elements, which is
{1.2,3,4}. ' .
° Range: The set of all second elements, which is also
{1,2,3,4}.
i
54
(LA.23.6.0.@0 ] T
Domain of (ii) = {1, 2, 3, 4}
Range of (ii) = {1, 2, 3, 4} . ()
| x (4,1)
o 12 3 4 5 «

(iii)  Relation; {(x,y) | x + ¥y < 5}
This relation represents all pairs where the sum of x and y is less

than 5.
We check each possible pair:
. For x = 1,y can be 1,2,3 (since 1 + 4 = 5, which is not

less than 5).
o For x = 2, y can be 1,2 (since 2 + 3 = 5, which is not

less than 5).

° For x = 3, y can only be 1 (since 3 + 2 = 5, which is not
less than 5).
o For x = 4, no values of y work because all pairs give

sums greater than or equal to 5.

<&  studyplusplus.com €



Relation:

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

® Domain: The set of all possible first elements, which is
{1,2,3}.
° Range: The set of all second elements, which is {1,2,3}.
g
44
WA, DL 2 (L3, 2 D.22.6. D3| L],
Domain of (1ii) = {1. 2, 3} |
Range of (iii) = {1, 2, 3} |
r + + >
of 1+ 2 3 4 § <

(iv)  Relation: {(x,y) | x + y > 5}
This relation represents all pairs where the sum of x and y is

greater than 5.
We check each possible pair:

® - For x = 1, no values of y work because all sums are less
than or equal to 5.
® For x = 2, no values of y work because all sums are less

than or equal to 5.
o For x = 3, y can only be 3,4 (since 3+ 3 =6 and 3 +

4 = 7).
° Forx =4,ycanbe 2,3,4 (since4+2=6,4+3=7,
and 4 + 4 = 8).
Relation: {(3;3)p (3s4)! (412)1 (4:3): (414)}
o Domain: The set of all possible first elements, which is
{3,4}.
° Range: The set of all second elements, which is {2,3,4}.
5..1
44 X % B
(2,4, (3,30 (3,4),(4,2),(4.3), 4, 43 | L]
Domain of (iv) = {2, 3, 4} ) i
Range of (iv) = {2, 3, 4} 21 x
l.l-
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2. Which of the following diagrams represents functions
and of which type?

3.  Ifg(x)&3x+2 and h(x) =2 + 1, then find:

(V) g(0) i) g(-3)
(i) g(%) @v) k()
~)  h(-4) (vi) h[—%)

Let's compute the values for each of the given expressions:

Given:

° g(x)=3x+ 2

° h(x) = x* +1

(1) 9(0)

Substitute x = 0 into g(x):

g(0)=30)+2=0+2=2

@ii) g(=3)

Substitute x = —3 into g(x):
g(-3)=3(-3)+2=-9+2=~7

w o)

Substitute x = ; into g(x):
(B)=3(3)+2=242=4
figl—lglre N eraT
(iv) k(1)

Substitute x = 1 into h(x):
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h(1)=124+1=1+1=2

v) h(-4)
Substitute x = —4 into h(x):
- h(-4)=(-4)*+1=16+1=17

od  h(-3)
Substitute x = —% into h(x):
p(-D)=(-2) +1=F+1=04322
2 2 - 4 4 4
4.  Given that fix)=ax+ b + 1, where ¢ and b.are

constant numbers. If f{3) = 8 and f{6) = 14, then find the

values of 2 and b.
We are given that f(x) = ax + b+ 1, and we are also given the

following values

o fQ3)=

. Fe-14

We can use these values to form two equatlons and solve for a

and b.

Step 1: Use f(3) =8

Substitute x = 3 into the function f(x) = ax + b + 1:
fR)=a3)+b+1=28

3a+b+1=8
3a+b=7 (Equationl)
Step 2: Use f(6) = 14 o

Substitute x = 6 into the function f(x) = ax + b + 1:

f(6)=a(6)+b+1=14
6a+b+1=14

6a + b =13 (Equation 2)

Step 3: Solve the sysiem of equations

We now have the system of equations:

e 3a+b=7

¢ ba+b=13

To eliminate b, subtract Squation 1 from Equation 2:

(6a+b)-(Ba+b)=13-7
6a—-3a=6

&  studyplusplus.com €



3a=6 -

a=2 -
$ “ind b
Stute @ = 2 into Equation 1:
32Q)+b=7
6+b=7
b=1

- 4 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 @ and b.

We are given that g(x) = ax + b + 5, and we are also given the
following values:

. g(-1)=0
. 9(2) =10
We can use these values to form two equations and solve for a
and b.
Step1: Use g(—1) =0
Substitute x = —1 into the function g(x) = ax + b + 5:
g(-1)=a(-1)+b+5=0
-a+b+5=0

—b+a=35 (Equationl)
Step 2: Use g(2) = 10
Substitute x = 2 into the function g(x) = ax + b + 5:

g2)=a(2)+b+5=10

2a+b+5=10

2a+b =5 (Equation?2)
Step 3: Solve the system of equations
We now have the system of equations:
° —a+b=5
o 2a+b=5 |
To eliminate b, subtract Equation 1 from Equation 2:

(2a+b)—(—a+b)=5-5
2a+b+a-b=0
3a=0
a=0
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Step 4: Find b
Now substitute a = 0 into Equation 2:

2(0)+b=5
b=75
6. Consider the function defined by fix) =5x + 1. If f{x) =

32, find the x value.
Solution: We are given the function f(x) = 5x + 1 and the
equation f(x) = 32. We need to find the value of x that satisfies
this equation.
Step 1: Set up the equation
fG)=32

Substitute f(x) = 5x + 1 into this equation:

5x+1=32
Step 2: Solve for x
Subtract 1 from both sides:

5x=32-1
5x = 31
Now, divide both sides by 5:
| 31
*=F
7. Consider the function f{x) = cx? + d, where c and d are

constant numbers. If f{1) = 6 and f{—2) = 10, then find the
values of ¢ and d.

We are given the function f(x) = cx? + d, where ¢ and d are
constant numbers. We are also given:

. f(1)=6

o f(=2) =10

Wg <(:ian use these values to form two equations and solve for ¢

and d.

Step 1: Use f(1) = 6

Substitute x = 1 into the function f(x) = cx? + d:
f)=c(1)*+d=6
c+d=6 (Equationl)
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Step 2: Use f(—2) = 10 _
Substitute x = —2 into the function f(x) = cx? + d:
f(=2) =c(-2)>+d =10
4c+d =10 (Equation 2)

Step 3: Solve the system of equations
We now have the system of equations:

E c+d=6
° 4c+d=10
_To eliminate d, subtract Equation 1 from Equation 2:
(4c+d)—(c+d)=10-6
4c—-c=4 :
3c=4

c==

3
Step 4: Find d

: 4. :
Now substitute ¢ = -5 into Equation 1:

4+d-'6
3 =

3

To subtract the fractions, express 6 as 339:
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