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Question No. 1: (10)

a) Find the 36th term of the arithmetic sequence whose 3rd term is 7 and 8th
term is 17.
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Question No. 2: (10)

Find fog(x) and gof(x) of the functions f(x) = 2x + 3 and g(x) = –x2 + 5
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Question No. 3: (10)

Prove by mathematical induction that the statement is true for all integers n ≥ 1

2 2 2 2 ( 1)(2 1)1 2 3
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Question No. 4: (10)

Discuss different types of relations with example in detail.

Answer:

Different Types of Relations

There are 8 main types of relations which include:

 Empty Relation

 Universal Relation

 Identity Relation

 Inverse Relation

 Reflexive Relation

 Symmetric Relation

 Transitive Relation

 Equivalence Relation

1. Empty Relation

An empty relation (or void relation) is one in which there is no relation between any
elements of a set.

For example, if set A = {1, 2, 3} then, one of the void relations can be R = {x, y}
where, |x– y| = 8. For empty relation,

R =φ ⊂ A × A

2. Universal Relation

A universal (or full relation) is a type of relation in which every element of a set is related to
each other.

For example if a set A = {a, b, c}. Now one of the universal relations will be
R = {x, y} where, |x– y| ≥ 0. For universal relation, R = A × A
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3. Identity Relation

In an identity relation, every element of a set is related to itself only.
For example, in a set A = {a, b, c}, the identity relation will be
I = {a, a}, {b, b}, {c, c}. For identity relation,

I = {(a, a), a ∈ A}

4. Inverse Relation

Inverse relation is seen when a set has elements which are inverse pairs of another set.
For example if set A = {(a, b), (c, d)}, then inverse relation will be

R-1 = {(b, a), (d, c)}. So, for an inverse relation,

R-1 = {(b, a): (a, b) ∈ R}

5. Reflexive Relation

In a reflexive relation, every element maps to itself.
For example, consider a set A = {1, 2,}. Now an example of reflexive relation will be
R = {(1, 1), (2, 2), (1, 2), (2, 1)}. The reflexive relation is given by- (a, a) ∈ R

6. Symmetric Relation

In a symmetric relation, if a=b is true then b=a is also true. In other words, a relation R is
symmetric only if (b, a) ∈ R is true when (a,b) ∈ R.

An example of symmetric relation will be
R = {(1, 2), (2, 1)} for a set A = {1, 2}. So, for a symmetric relation,
aRb ⇒ bRa, ∀ a, b ∈ A

7. Transitive Relation
A relation in a set A is transitive if, (a, b) ∈ R, (b, c) ∈ R, then (a, c) ∈ R, for all a, b, c ∈ A

8. Equivalence Relation

A relation is said to be equivalence if and only if it is Reflexive, Symmetric, and Transitive.
For example, if we throw two dices A & B and note down all the possible outcome.
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Question No. 5 (10)
Suppose that an automobile license plate has three letters followed by three digits.

a. How many different license plates are possible?

b. How many license plates could begin with A and end on 0.

c. How many license plates begin with PQR
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