Chapter 1
Real numbers

Exercise 1.3
1. Prove that 5 is irrational.
Solution:
Let v/5 is a rational number.

we can find two co-prime numbers p, g (g # 0) such that V5 = S

Let ‘p’ and ‘q’ have a common factor other than 1.

p=./5q

2 _

p*=5q’

Therefore, p? is divisible by 5 and it can be said that ‘p’ is divisible by 5.
Let p = 5k, where k is an integer

(5k)? = 5¢° this mean that g2 is divisible by 5 and hence, q is divisible by 5.
g2 = 5k? this implies that p and g have 5 as a common factor.

And this is a contradiction to the fact that p and q are co-prime.

Hence, V5 cannot be expressed as Z or it can be said that /5 is irrational.

2. Prove that 3+ 2.5 is irrational.
Solution:
Let 3 4+ 2+/5 is rational.
Therefore,

We can find two integers p & g where, (q # 0) such that

3+2\/§=§

2\/§=§—3
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Since p and g are integers, > (g - 3) will also be rational and therefore, V5 is rational.

This contradicts the fact that /5 is irrational.

Therefore, 3 + 2/5 is irrational.

3. Prove that the following are irrationals:

(i)

Sk

Solution:

1. .
Let NG is rational.

Therefore, we can find two integers p & q where, g #0 such that

NIl =

N
Il
TR QT

%is rational as p and g are integers.

Therefore, /2 is rational which contradicts to the fact that V2 is irrational.

. 1. ..
Hence, our assumption is false and 7S irrational.

(i) 75
Solution:

Let 7+/5 is rational.

Therefore, we can find two integers p & q where, q#0 such that

745 = s for some integers p and q

7% is rational as p and g are integers.



Therefore, /5 should be rational.
This contradicts the fact that V/5 is irrational.
Therefore our assumption that 7+/5 is rational is false.

Hence, 7+/5 is irrational.

(i) 642

Solution:

Let 6 + V2 be rational.

Therefore, we can find two integers p & q where g+0, such that

6+\/§=§

Since p and q are integers, s — 6 is also rational

Hence, V2 should be rational, this contradicts the fact that /2 is irrational.

So, our assumption is false and hence, 6 + V2 is irrational.



