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Exercise 1D Page No: 33

Question 1: Define (i) rational numbers, (ii) irrational numbers, (iii) real numbers.
Solution:
Rational numbers: The numbers of the form p/q , where p and g are integers and g # 0.

Irrational numbers: The numbers which when expressed in decimal form and expressible as
non-terminating and non-repeating decimals.

Real numbers: Combination of rational and irrational numbers.

Question 2: Classify the following numbers as rational or irrational:

(i) % (i) 3.1416 (i) = (iv) 3.142857

(v) 2-636363.... (wv1)2.040040004.... (vn) 1.535335333...
(viii) 3.121221222...  (ix) /21 x) ¥3

Solution:

() 22/7 is a rational number.

(i) 3.1416 is a rational number.
It is a terminating decimal and non-repeating decimal.

(iii) 7T is an irrational number.
It is a non-terminating and non-repeating decimal.

(iv)
3.142857
A rational number. Non-terminating repeating decimal.

(v) 5.636363...
A rational number. A non-terminating repeating decimal.

(vi) 2.040040004...
An irrational number. It is a non-terminating and non-repeating decimal.

(vii) 1.535335333...
An irrational number. A non-terminating and non-repeating decimal.

(viii) 3.121221222...
An irrational number. A non-terminating and non-repeating decimal.
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(ix)
21

An irrational number.
21 =3 x 7 is an irrational number. And 3 and 7 are prime and irrational numbers.

)
I3

An irrational number.
3 is a prime number. So, 3 is an irrational number.

Question 3: Prove that each of the following numbers is irrational.

(i) & (i) (2~ +3) (i) {3+ v2)
(iv) {2 +5) (V) {5+ 32) (vi) 37
(i) = wii) 2-35) (i) (V3 +5)
Solution:
(i) 6

Let us suppose that \6 is a rational number.
There exists two co-prime numbers, say p and g
So, V6 = p/q

Squaring both sides, we get

6 = p?/g?

or 6% =p?...(1)

Which shows that, p2 is divisible by 6

This implies, p is divisible by 6

Let p = 6a for some integer a

Equation (1) implies: 6¢? = 36a2

=> (g? = 6a?

g? is also divisible by 6
=> q is divisible by 6
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6 is common factors of p and q

But this contradicts the fact that p and g have no common factor
Our assumption is wrong. Thus, V6 is irrational

(i) (2 = \3)

Let us assume that (2 - \V3) is a rational.

Subtract given number form 2, considering 2 is a rational number.
As we know, Difference of two rational numbers is a rational.

So, 2 — (2 -3 ) is rational

=> 3 is rational

Which is contradictory.

Thus, (2 — V3) is an irrational.

(i) (3 +V2)

Let us assume that (3 + V2 ) is rational.

Subtract 3 form given number, considering 3 is a rational number.
As we know, Difference of two rational numbers is a rational.
(3 ++2)—3is rational

=> 2 is rational

Which is contradictory to our assumption.

So, (3 + V2 ) is irrational

(iv) (2 +5)

Let us assume that (2 + V5 ) is rational.

Subtract 2 form given number, considering 2 is a rational number.
As we know, Difference of two rational numbers is a rational.

(2 + \5) — 2 is rational

=> /5 is rational

Which is contradictory to our assumption.
So, (2 + \5) is irrational

(v) (5+3V2)
Let us assume that (5 + 32 ) is rational.
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Subtract 5 form given number, considering 5 is a rational number.
As we know, Difference of two rational numbers is a rational.

(5 + 3v2 ) — 5 is rational
=> 342 is rational

And, 3 is rational and V2 is rational.
(Product of two rational numbers is rational)

=>12 is rational
Which is contradictory to our assumption.

So, (5 + 32 ) is irrational
(vi) 3V7
Let us assume that 37 is rational

Here 3 is rational and V7 is rational.
As we know, Product of two rational numbers is rational.

But V7 is rational, which is contradictory to our assumption.
So, 3\7 is irrational

(vii) 3 /5

Let us assume that 3 /45 is rational

3 /5 x V55 = 3V5/5

Where 3v5/5 is rational

Which shows that 3/5 is rational and V5 is rational.

But the fact is V5 is an irrational.

Our assumption is wrong, and

3/~5 s irrational

(viii)(2 - 35)
Let us assume that 2 - 3V5 is rational.
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Subtract given number form 2, considering 2 is a rational number.
As we know, Difference of two rational numbers is a rational.

2 — (2 — 3V5) is rational

=> 345 is rational
Above result is possible if 3 is rational and V5 is rational.

Because, product of two rational numbers is rational
But the fact is V5 is an irrational

Our assumption is wrong, and

(2 — 35) is irrational

(ix) (V3 + V5)

Let us assume that \3 + 5 is rational

On squaring, we get

(\3 + V5)2 is rational

=>3 + 23 x V5 + 5 is rational

=> 8 + 215 is rational

Subtract 8 from above result, considering 8 is a rational number.
As we know, Difference of two rational numbers is a rational.

=> 8 + 2V/15 — 8 is rational

=> 2V15 is rational

Which is only possible if 2 is rational and V15 is rational.
The fact is V15 is not a rational number.

Our assumption is wrong, and

(\3 + \5) is irrational.

Question 4. Prove that 1/+3 is irrational.

Solution:

Let us assume that 1/73 is rational

=> 1/3 x V3/ V3 = V/3/3 is rational
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Which is only possible if 1/3 is rational and V3 is rational. As we know that, Product of two
rational numbers is rational

But the fact is, V3 is an irrational.
Which is contradictory to our assumption.
which implies 1/¥3 is irrational. Hence proved.

Question 5: (i) Give an example of two irrationals whose sum is rational.
(if) Give an example of two irrationals whose product is rational.
Solution:

(i) Let us consider two numbers 2 + V3 and 2 — V3 which are irrationals

their sum = (2 + V3) + (2 — ¥3) = 4; Which is a rational numbers.

(ii) Let us consider two numbers 3 + 2 and 3 — V2 which are irrationals.
their product = (3 + v2) (3 = V2)

= (3)2— (V2)2 =9 - 2 = 7; which is a rational number.

Question 6.

State whether the given statement is true or false.

(i) The sum of two rationals is always rational.

(ii) The product of two rationals is always rational.

(ilf) The sum of two irrationals is always an irrational.

(iv) The product of two irrationals is always an irrational.
(v) The sum of arational and an irrational is irrational.

(vi) The product of a rational and an irrational is irrational.

Solution:

(@) True.

(i) True.

(iii) False.

Reason:

Sum of two irrational can be rational. Let us take an example,
Consider two irrational numbers: (3 + V2) and (3 - V2)

Sum: (3 +2) + (3 -V2) = 3 + V2 + 3 - \2 = 6 which is rational.
(iv) False.
Reason:

Product of two irrational numbers can be rational. Let us take an example,
Consider two irrational numbers: (3 + V2) and (3 - V2)
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Product: (3 + V2)(3 -2 ) = (3)2 - (V2 )2 = 9 — 2 = 7; which is rational

(V) True.
(vi) True.

Question 7. Prove that (2V3 - 1) is an irrational number.
Solution:

Let us assume that (2v3 — 1) is a rational.

Add 1 to the above number, considering 1 is a rational number.
As we know, sum of two rational numbers is a rational.

Sum=2V3-1+1=2v3

Which is only possible if 2 is rational and V3 is rational.

As we know that product of two rational numbers is rational.

But the fact is V3 is an irrational number which contradicts to our assumption.
So, (2V3 — 1) is an irrational.

Question 8. Prove that (4 - 5V2 ) is an irrational number.

Solution:

Let us assume that (4 - 5V2 ) is a rational.

Subtract given number form 4, considering 4 is a rational number.
As we know, Difference of two rational numbers is a rational.

4 — (4 —5V2 ) is rational

=> 5V2 is rational
Which is only possible if 5 is rational and V2 is rational

As we know, product of two rational number is rational.
But the fact is V2 is an irrational.
Which is contradict to our assumption.

Hence, 4 — 5V2 is irrational. Hence Proved.
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Question 9. Prove that (5 — 2V3) is an irrational number.

Solution:

Let us assume that (5 - 2V3) is a rational.

Subtract given number form 5, considering 5 is a rational number.
As we know, Difference of two rational numbers is a rational.

=> 5 — (5 — 2V3) is rational

=> 23 is rational

Which is only possible if 2 is rational and 3 is rational
As we know, product of two rational number is rational.
But the fact is V3 is an irrational.

Which is contradict to our assumption.

(5 - 2V/3) is an irrational number.

Question 10: Prove that 512 is irrational.

Solution:

Let us assume that 52 is a rational.

Which is only possible if 5 is rational and 2 is rational
As we know, product of two rational number is rational.
But the fact is V2 is an irrational.

Which is contradict to our assumption.

5V2 is an irrational. Hence proved.
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Question 11: Prove that 2/\7 is irrational.

Solution:

Let us assume that 2/77 is a rational number.

27 x N7/INT = 277/7 is a rational number

Which is only possible if 2/7 is rational and V7 is rational.
But the fact is V7 is an irrational.

Which is contradicts to our assumption.

2/\7 is an irrational number. Hence proved.
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