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Exercise 3.3 
1. For 𝑨 = {𝟏, 𝟐, 𝟑, 𝟒} find the following relations in 𝑨. State the domain and range of each relation. 

𝐴 × 𝐴 = {1,2,3,4} × {1,2,3,4} 
𝐴 × 𝐴 = {(1,1), (1,2), (1,3), (1,4), (2,1), (2,2), (2,3), (2,4), (3,1), (3,2), (3,3), (3,4), (4,1), (4,2), (4,3), (4,4)} 

(i) {(𝒙, 𝒚) ∣ 𝒚 = 𝒙} 
Let  

𝑅1 = {(𝑥, 𝑦) ∣ 𝑦 = 𝑥} 

𝑅1 = {(1,1), (2,2), (3,3), (4,4)}  

𝐷𝑜𝑚 (𝑅1) = {1,2,3,4} 
𝑅𝑎𝑛𝑔𝑒 (𝑅1) = {1,2,3,4} 

(ii) {(𝒙, 𝒚) ∣ 𝒚 + 𝒙 = 𝟓} 
Let  

𝑅2 = {(𝑥, 𝑦) ∣ 𝑦 + 𝑥 = 5} 

𝑅2 = {(1,4), (2,3), (3,2), (4,1)}  

𝐷𝑜𝑚 (𝑅2) = {1,2,3,4} 
𝑅𝑎𝑛𝑔𝑒 (𝑅2) = {1,2,3,4} 

(iii) {(𝒙, 𝒚) ∣ 𝒙 + 𝒚 < 𝟓} 
Let  

𝑅3 = {(𝑥, 𝑦) ∣ 𝑥 + 𝑦 < 5} 

𝑅3 = {(1,1), (1,2), (1,3), (2,1), (2,2), (3,1)}  

𝐷𝑜𝑚 (𝑅3) = {1,2,3} 
𝑅𝑎𝑛𝑔𝑒 (𝑅3) = {1,2,3} 

(iii) {(𝒙, 𝒚) ∣ 𝒙 + 𝒚 > 𝟓} 
Let  

𝑅3 = {(𝑥, 𝑦) ∣ 𝑥 + 𝑦 > 5} 

𝑅3 = {(2,4), (3,3), (3,4), (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)(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. If 𝒈(𝒙) = 𝟑𝒙 + 𝟐 and 𝒉(𝒙) = 𝒙𝟐 + 𝟏, then find: 
(i) 𝒈(𝟎) 
Since  

𝑔(𝑥) = 3𝑥 + 2 

Put 𝑥 = 0 

𝑔(0) = 3(0) + 2 
= 0 + 2 
= 2 

(ii) 𝒈(−𝟑) 
Since  

𝑔(𝑥) = 3𝑥 + 2 

Put 𝑥 = −3 

𝑔(−3) = 3(−3) + 2 
= −9 + 2 
= −7 

(iii) 𝒈 (
𝟐

𝟑
) 

Since  

𝑔(𝑥) = 3𝑥 + 2 

Put 𝑥 =
2

3
 

𝑔 (
2

3
) = 3 (

2

3
) + 2 

= 2 + 2 
= 4 

(iv) 𝒉(𝟏) 
Since  

ℎ(𝑥) = 𝑥2 + 1 

Put 𝑥 = 1 

ℎ(1) = (1)2 + 1 
= 1 + 1 
= 2 

(v) 𝒉(−𝟒) 
Since  

ℎ(𝑥) = 𝑥2 + 1 

Put 𝑥 = −4 

ℎ(−4) = (−4)2 + 1 
= 16 + 1 
= 17 

(v) 𝒉 (−
𝟏

𝟐
) 

Since  

ℎ(𝑥) = 𝑥2 + 1 

Put 𝑥 = −
1

2
 

ℎ (−
1

2
) = (−

1

2
)

2

+ 1 

=
1

4
+ 1 

=
1 + 4

4
 

=
5

4
 

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 
Put 𝑥 = 3 

𝑓(3) = 𝑎(3) + 𝑏 + 1 
8 = 3𝑎 + 𝑏 + 1            ∵ 𝑓(3) = 8 

8 − 1 = 3𝑎 + 𝑏 
7 = 3𝑎 + 𝑏  …  (𝑖) 

Now  

𝑓(𝑥) = 𝑎𝑥 + 𝑏 + 1 
Put 𝑥 = 6 

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

14 − 1 = 6𝑎 + 𝑏 
13 = 6𝑎 + 𝑏  …  (𝑖𝑖) 

Subtract equation (𝑖) from equation (𝑖𝑖) 

13 = 6𝑎 + 𝑏 
±7 = ±3𝑎 ± 𝑏 

6 = 3𝑎 
6

3
= 𝑎 

𝟐 = 𝒂 
Putting 𝑎 = 2 in equation (𝑖) 

7 = 3(2) + 𝑏 
7 = 6 + 𝑏 

7 − 6 = 𝑏 
𝟏 = 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  

𝑔(𝑥) = 𝑎𝑥 + 𝑏 + 5 
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Put 𝑥 = −1 

𝑔(−1) = 𝑎(−1) + 𝑏 + 5 
0 = −𝑎 + 𝑏 + 5            ∵ 𝑔(−1) = 0 

−5 = −𝑎 + 𝑏  …  (𝑖) 
Now  

𝑔(𝑥) = 𝑎𝑥 + 𝑏 + 5 

Put 𝑥 = 2 

𝑔(2) = 𝑎(2) + 𝑏 + 5 
10 = 2𝑎 + 𝑏 + 5            ∵ 𝑔(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

𝟑
= 𝒂 

Putting 𝑎 =
10

3
 in equation (𝑖) 

−5 = −
10

3
+ 𝑏 

10

3
− 5 = 𝑏 

10 − 15

3
= 𝑏 

−𝟓

𝟑
= 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

5
= 𝑥 

6 = 𝑥 
𝒙 = 𝟔 

7. Consider the function 𝒇(𝒙) = 𝒄𝒙𝟐 + 𝒅, 
where 𝒄 and 𝒅 are constant numbers. If  
𝒇(𝟏) = 𝟔 and  𝒇(−𝟐) = 𝟏𝟎, then find the values 
of 𝒄 and 𝒅. 
Since  

𝑓(𝑥) = 𝑐𝑥2 + 𝑑 

Put 𝑥 = 1 

𝑓(1) = 𝑐(1)2 + 𝑑 
6 = 𝑐(1) + 𝑑            ∵ 𝑓(1) = 6 
6 = 𝑐 + 𝑑     …  (𝑖) 

Now  

𝑓(𝑥) = 𝑐𝑥2 + 𝑑 

Put 𝑥 = −2 

𝑓(−2) = 𝑐(−2)2 + 𝑑 
10 = 𝑐(4) + 𝑑            ∵ 𝑓(−2) = 10 
10 = 4𝑐 + 𝑑     …  (𝑖𝑖) 

Subtract equation (𝑖) from equation (𝑖𝑖) 

10 = 4𝑐 + 𝑑 
±6 = ±𝑐 ± 𝑑 

4 = 3𝑐 
𝟒

𝟑
= 𝒄 

Putting 𝑐 =
4

3
 in equation (𝑖) 

6 =
4

3
+ 𝑑 

6 −
4

3
= 𝑑 

18 − 4

3
= 𝑑 

𝟏𝟒

𝟑
= 𝒅 
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