Chapter 1

Rational and Irrational Numbers

Exercisel.l

Question 1.

: 2 3 : :
Insert a rational number between and 5 and g arrange in descending
order:

Solution :

Given :
i 2 3
Rational numbers: 5 and 5

Let us rationalize the numbers,

By taking LCM for denominators 9 and 8 which is 72.

2 _ (2x8) _ 16

9 9x8 72

3 3x9 _ 27
8 8x9 72
Since ,

16 < 27
72 72

2 3
So, - < =
9 8

. 2 3,
The rational number between 5 and s is



(2x8)+(3x9)
— 72
2
_16+27
72X2

43

144

3. 43 _ 2
Hence ,=> —> -
8~ 1447 9

: . 3 43 _ 2
The descending order of the numbers is 5> 111" 5

Question 2.

: 1 1 : :
Insert two rational numbers between 3 and " and arrange in ascending
order:

Solution:

Given
i 1 1
The rational numbers 3 and "

By taking LCM and rationalizing, we get

4+3

2
7
12X2




24

Now let us find the rational number between %and i

By taking LCM and rationalizing, we get

. 1 1
The two rational numbers between 3 and " are

7 13
24 %438

1. 7 _ 13 _ 1
Hence we, know that, - > —>—> -
37 247 487 a4

1 13 7 1

The ascending order is as following : = ,—,—,=
448’2473

Question 3.

: 1 1 :
Insert two rational numbers between — 3 and - 5 and arrange in
ascending order.

Solution:

Given :



1

. 1
The rational numbers - — 3 and - P

By taking LCM and rationalizing, we get

. -1 -1. -5
So, the rational number between 5 and — s

-5

Now, let us find the rational number between _?1 and >

By taking LCM and rationalizing , we get

-1,-5

3

. 1 5 .
So, the rational number between 3 and o Sy



1

. 1
Hence, the two rational numbers between 3 and — 5

Question 4.

: 1 4 :
Insert three rational numbers between 3 and = and arrange in

descending order.
Solution

Given:
. 1 4
The rational numbers 3 and E

By taking LCM and rationalizing, we get

+
2

w|r
Ul




. 1 4, 17
So, the rational number between 3 and el Ao

30
1 17 4
e lcl
3 30 5

. 1 17

Now , let us find the rational numbers between 3 and 0

By taking LCM and rationalizing, we get

. 27

: 1 17
So, the rational number between 3 and P

1 27 17
i G i
3 60 30

Now, let us find the rational numbers between % and %

By taking LCM and rationalizing , we get

17 4

41
30x2




41

. 17 4
So, the rational number between Soandcis—

17 41 4
Ik G g
30 60 5

. 1 4
Hence, the three rational numbers between 3 and care

1 27 17 _41 _4
P D L
3 60 30 60 5

- : 4 41 17 27 1
The descending order is as follows: =, —, —, —, =

5 60° 30’ 60° 3
Question 5.
Insert three rational numbers between 4 and 4.5
Solution:
Given :
The rational numbers 4 and 4.5

By rationalizing, we get

_(4+45)
2

85

e

=4.25

So, the rational number between 4 and 4.5 1s 4.25
4 <4.25<45

Now, let us find the rational number between 4 and 4.25



By rationalizing , we get

_(4+45)

2
8.5

2

=4.125

So, the rational number between 4 and 4.25 1s 4.125
4<4.125<4.25

Now, let us find the rational number between 4 and 4.125
By rationalizing , we get

(4 + 4.125)

2
8.125

2

=4.0625

So, the rational number between 4 and 4.125 1s 4.0625
4 <4.0625 <4.125

Hence, the rational numbers between 4 and 4.5 are

4 <4.0625<4.125<4.25<4.5

The three rational numbers between 4 and 4.5

4.0625, 4.125, 4.25



Question 6.

Find six rational numbers between 3 and 4.

Solution:

Given :

The rational number 3 and 4

So let us find the six rational numbers between 3 and 4,

First rational number between 3 and 4 1s

_(3+9
2

N

. 7.
Second rational number between 3 and ;18

342
2

2

(6+7)
(2x2)

[By taking 2 LCM]

13
4

Third rational number between %and 4is

Z+4

s

= ((2 : 2)) [ By taking 2 as LCM]
15

4

i 13 .
Fourth rational number between 3 and - 18



1
3422
4

2

= % [By taking 4 as LCM]

25

8

) . 13 7 .
Find rational number between " and 5 IS

_GH)

(132+ 14)
N4 J
(132+ 14)

(4x2)
EZ

8
Sixth rational number between % and 1:5 18
7 15
_ (G+%)
2
(14- +15)
= + [ By taking 4 as LCM]
(14 + 15)
(4x%x2)

[By taking 4 as LCM]

29
8 . .
Hence, the six rational numbers between 3 and 4 are

25 13 27 7 29 15

7. find five rational numbers between Sand%

Solution:

Given:



. 3 4
The rational numbers E and .

. 3 4
Now, let us find the five rational numbers between < and <

So we need to multiply both numerator and denominator with 5+1 =6
we get,

3_ (3x6)_ 18
5 (5x6) 30
4 (4x6) _ 24
5 (5x6) 30

18 19 20 _ 21 _22 _ 23 24
Now, wehave —< —<— < —=<—< —<—
30 30 30 30 30 30 30

. 3 4
Hence , the five rational numbers between < and care

19 20 21 22 23

30”30’ 30’ 30” 30

Question 8.
Find ten rational numbers between — E and %

Solution :

Given :
) -2 1
The rational numbers - and >

By taking LCM for 5 and 7 which is 35




: 14 5
Now, we can insert any10 numbers between s and pps

. -13 -12 -11 -10 -9 -8 -7 -6 -5 —-4 -3 -2 -1
1.e. T, TDs Tos Tos oo oo ooy T oo
) 35 ; 327 35’ 35° 35” 35 35° 35 35° 35° 35° 35’ 35’

35”35’ 35 35

. 2 1
hence, the ten rational numbers between - and ~are

-6 -5 -4 -3 -2 -1 1 2 3 4
35° 35”35 35 35° 35’ 35° 35° 35° 35

Question 9.

) ) i 1 2
Find six rational numbers between 5 and 3
Solution:

Given :
X 1 2
The rational numbers 5 and 3

To make the denominators similar let us take LCM for 2 and 3 which
1S 6

Now , we need to insert six rational numbers, so multiply both
numerator and denominator by 6 +1 =7




21 22 _ 23 24 _ 25 26 _ 27 _ 28
We know that, =< —< =< —< =< —< —< —
42 42 42 42 42 42 42 42

. . 1 2
Hence, the six rational numbers between 5 and 5 are
22 23 24 25 26 27
42° 42> 42° 42> 42’ 42



Exercise 1.2

Question 1.

Prove that, v/5 is an irrational number.

Solution:
Let us consider v/5 be a rational, number, then

V5 = S , where ‘p’ and ‘q’ are integer , q # 0 and p,q have no

common factors ( except 1) .

As we know, 5 divides 5g2, so, ¢5” divides p? as well . hence, 5’ is
prime.

So 5 divides p

Now, let p = 5k where k is an integer

Square on both sides, we get

P2 = 25k?

5q% = 25k? [ since, p?> = 5¢°, from equation (1) ]
Q2 = 5K

As we know, ¢5” divides 5k?, so, ‘5’ divides g° as well. But ‘5’ is
prime.

So 5 divides q



Thus, p and q have a common factor 5. This statement contradicts that
‘p’ and ‘q’ has no common factors ( exceptl) .

We can say that, /5 is not an rational number.

\/5 is an irrational number.

Hence proved.

Question 2.
Prove that, v/7 be a rational number, then

V7 = Swhere ‘p’ and ‘q’ are integers q # 0 and p,q have no common

factors (except 1).

So,

_p°
=
P2=7¢....(1)

As we know, ¢7” divides so, ‘7 divides p? as well. Hence, ‘7’ is
prime.

So 7 divides p

Now, let p =7k , where ‘k’ is an integer ‘square on both sides, we get
P2 = 49k?

7q% = 49k? [ since , p?> = 7¢* , from equation (1) ]

Q2 = 7K



As we know , “7” divides 7k? , so 7’ divides q* as well. But ‘7’ is
prime. So 7 divides q

Thus, p and q have a common factor 7 . this statement contradicts that
‘p’ and ‘q’ has no common factors (except 1).

We can say that, v/7 is not a rational number.

\/7 is an irrational number.

Hence proved.

Question 3.

Prove that v/6 is an irrational number.

Solution:
Let us consider V6 be a rational number, then

V6 = s where ‘p’ and ‘q’ are integer q # 0 and p, q have no common

factors ( except 1).

So,

_p?
-
P2=6q>.....(1)

As we know, ‘2’ divides 6q°, so ‘2’ divides p? as well. Hence , ‘2’ is
prime.

So 2 divides p
Now, let p = 2k, where ‘k’ is an integer

Square on both sides, we get



1

1

P2 = 4>

6q* = 4k? [ Since, p? = 6q?, from equation (1) ]

3q% = 2k?

As we know, 2” divides 2k?, so ‘2’ divides 3q? as well.
‘2> should either 3 or divide g>.

but ‘2” does not divide 3. 2° divides g° so ‘2’ is prime.
So 2 divides q

Thus, p and q have a common factor 2. This statement contradicts that
‘v’ and ‘q’ has no common factors ( except 1) .

We can say that, v/6 is not a rational number.

\/6 is an irrational number.

Hence proved.

Question 4.

1 . .
Prove that — is an irrational number.
NEE

Solution:

: 1 :
Let us consider — be a rational number, then
V11

\/% = S where ‘p’ and ‘q’ are integers q # 0 and p,q have no common

factors ( except 1.)

So,

N

QNl"d

1



As we know, ‘11” divides 11p?, so ‘11 divides q? as well. Hence,
‘11’ 1s prime.

So 11 divides q

Now, let ¢ = 11k , where ‘k’ is an integer

Square on both sides, we get

Q?=121k?

11p? = 121k? [ since, q*> = 11p?, from equation (1) ]
= 11k?

As we know. ‘11° divides 11k?, so ‘11 divides p? as well. But ‘11 is
prime.

So 11 divides p

Thus, p and q have a common factor. 11. This statement contradicts
that ‘p” and ‘q’ has no common factor ( except) .

We can say that, F is not a rational number.

1 . ..
—— 1s an irrational number.
NEE

Hence proved.

Question 5.

Prove that /2 is an irrational number. Hence show that 3 - /2 is an
irrational .

Solution:



Let us consider V2 is an irrational number. Then

V2 g where ‘p’ and ‘q’ are integers , q# 0 and p,q have no common

Factors ( except 1)

So,

As we know, 2’ divides 2q?, so ‘2’ divides p? as well. Hence , ‘2’ is
prime.

So 2 divides p

Now, let p =2k , where ‘k’ 1s an integer

Square on both sides , we get

P2 = 4k2

2q% = 4k? [ Since, p? = 2q?, from equation (1) ]

Q% = 2k2

As we know, ‘2’ divides 2k? , so 2’ divides q* as well . but 2’ is
prime.

So 2 divides q



Thus, p and q have a common factor 2. This statement contradicts that

‘p’ and ‘q’ has no common factors ( except 1.)
We can say that. v/2 is not a rational number.

V2 is not a rational number.

Now, let us assume3 - V2 be a rational number, ‘r’
So,3-v2=r
3-r=+2

We know that, ‘r’ is rational, ‘3 —r’ 1s rational, so V2 is also rational
this contradicts the statement that /2 is irrational .

S0, 3 - V2 is irrational number.

Hence proved.

Question 6.

Prove that, v/3 is an irrational number . hence show that % X /3
Is an irrational number.

Solution:

Let us consider v/3 be a rational number, then

V3= S where ‘p’ and ‘q’ are integers, g # 0 and p, q have no

common factors ( except 1).

So,



As we know, ‘3 divides 3g?, so ‘3’ divides p? as well. Hence, ‘3’ is
prime.

So 3 divides p

Now, let p = 3k, where ‘k ° is an integer
Square on both sides, we get

P2 = 9k?

3q% = 9k? [ since, p? = 3¢*, from equation (1) ]
Q2 = 3K

As we know, ‘3’ divides 3k?, so ‘3’ divides g° as well. But ‘3’ is
prime.

So 3 divides q

Thus, p and q have a common factor, 3 this statement contradicts that
‘p’ and ‘q’ has no common factors ( except 1)

We can say that, /3 is not a rational number.

\/3 is an irrational number.

Now, let us assume (g) v/3 be a rational number, ‘r’
2

so.(3)V3

5r

— =13

. . 5r . . . .
We know that, ‘r’ is rational , - 1s rational ,so v/3 is also rational



This contradicts the statement that /3 is irrational.
So, (E) /3 is irrational number.

Hence proved.

Question 7.

Prove that v/5 be a rational number, then v/5 is an irrational number.
Hence, show that -3 + 2+/5 is an irrational number.

Solution:
Let us consider v/5 be a rational number, then

V5= S where ‘p” and ‘q’ are integers, q # 0 and p, q have no common

factors ( except 1).

As we know, 5° divides 5g2, so ¢5” divides p? as well. Hence , 5’ is
prime.

So 5 divides p

Now, let p =5k , where ‘k’ is an integer
Square on both sides, we get

P? = 25k?

5q% = 25k? [ since , p? = 5¢?, from equation (1) ]



Qz — 51(2

As we know, ¢5” divides 5k?, so ‘5” divides g2 as well. But ‘5 is
prime. So 5 divides q

(4 b

Thus, p and q have a common factor 5. This statement contradicts ‘p
and ‘q’ has no common factors ( except 1)

We can say that, /5 is not a rational number.
\/5 is an irrational number.
Now, let us assume -3 + 2+/5 be a rational number , ‘r’
So,-3+2V5 =r
S3-1r =25
(=3-1) _ V5

2

—3-71) . . . .
( ) is rational , so “V/5’ is also rational .

We know that , ‘r’ rational

This contradicts the statement that /5 is irrational .

So, -3 + 24/5 is irrational number.
Hence proved.

Question 8.

(i)5+v2
(i) 3 - 53
(iii) 2v3 - 7
(iv) V2 ++/5



Solution:

()5 +2

Now, let us assume 5 ++/2 be a rational number, ‘t’
So,5+V2=r

R-5=+2

We know that, ‘r’ is rational , ‘r — 5 © is rational so ‘v/2 is also
rational. This contradicts the statement that /2 is irrational.

So, 5 + /2 is irrational number .

(i) 3 - 5V3

Now, let us assume 3 - 5v/3 be a rational number, ‘r’
So,3-5V3=r

3—1r = 543

(3-m) _ V3

5

: : 3-7) . . . :
We know that, ‘r’ is rational, (S—T) is rational, so ‘ v/3 is also rational.
This contradicts the statement that v/3 is irrational.

So, 3 - 5v/3 is irrational number.

(iii) 2v/3 - 7

Now, let us assume 2+v/3 - 7 be a rational number , ‘r’



So,2v/3-7=r
2\J/3=r+7
V3=

2
. : 7. . . .

We know that, ‘r’ is rational, % is rational, so ‘v/3’ is also rational.

This contradicts the statement that v/3 is irrational.

So, 24/3 - 7 is irrational number.

(iv) V2 + V5

Now, let us assume V2 + /5 be a rational number , ‘r’
SovV2+ vV5=r

V5 =r-v2

Square on both sides,

(V5)=(r-v2y

5=+ (22 -2rV/2

5=r2+2-2/2r

5-2=12-2V2r

R2-3=2./2r

T2—3=\/’§

2r

2
: . r2—3., . .
We know that , ‘r’ is rational , — 18 rational, so ‘v2’ is also

rational. This contradicts the statement that v/2 is irrational. So,

V2 + /5 is irrational number.



Exercise 1.3

Question 1.

Locate v10 and vV17 on the amber line.

Solution:

V10
V10 = /(9 + D=(3)? + 1?)

Now let us construct:

e Draw a line segment AB = 3cm.
e At point A, draw a perpendicular AX and cut off AC = 1cm.
e Join BC.

BC=+v10 cm
X

icm

A 3cm B

V17
V17=/(16 + 1)=,/((4)%*+ 1?)

Now let us construct:

e Draw a line segment AB= 4cm.
e Atpoint A, draw a perpendicular AX and cut off AC = lcm.
e Join BC.

BC=+v17 cm



O b><

J17cm
icm
A 4cm B
Question 2

Write the decimal expansion of each of the following numbers and
say what kind of decimal expansion each has:

.. 36
) s
(ii) 4%
(iii) g

(iv) =

11

(V) =

.\ 329

(Vi) .

400



Solution:

(1)

36
100

00.3 60
100/36.0 00

It is a terminating decimal.
1

(ii) 4

0 0 O

3.




~ &
‘OOO

==4.125
It is a terminating decimal.

~=0222
It is a non-terminating recurring decimal.



2

11

(iv)

11\2: 0 00

0.181
It is a non-terminating recurring decimal.

2

11

(v)

02307692307
1 3/3.0000000000




1
o W
W AN O

— O O

I
O OO O

O | — O

= =0.2317692307
It is a non- terminating recurring decimal.

.« 329
(Vl) 4-#00

0008225

400/329.0000
-0

()
S

NSRS}
—|loo Ol o \©
DKoo OO0 O
S CloCCo o
S oo o

ol S O

1
W W

329 _ 0.8225

400
It is a terminating decimal



Question 3.

Without actually performing the king division, state whether the
following rational numbers will have a terminating decimal expansion
or a non — terminating repeating decimal expansion:

. 13
(1) 3125

o 17
(i) =
... 23
(111)%

(iv) =

1258

V) o

625

N 77
(Vl) E

Solution:

We know that, if the denominator of a fraction has only 2 or 5 or both
factors, it 1s a terminating decimal otherwise it is non-terminating
repeating decimals.

. 13
M 552
3125
625
125
25
5
1

|| o]

3125=5X5 X5 X5 x5



Prime factor of 3125 =15, 5, 5,5, 5, 5[ 1.e in the form of 2", 5"]
It is a terminating decimal.

..\ 17
)

ISR

8
v
O
T

8=2X2X2

Prime factor of 8 =2, 2, 2 [ i.e in the form of 2", 5] itis a
terminating decimal.

..y 23
(111) e

75
25
5

1

el

75=3X%X5 x5

Prime factoror 75=3,5,5
It is a non- terminating repeating decimal.

. | 6
(1v) I

Let us divide both numerator and denominator by 3
6  (6+3)

15 (15 =+3)

U'llN

Since the denominator is 5.



It is a terminating decimal.

0.4 0
1 5/6.0 0
- 0
6 0
6 0
0 0
- 0
_ 0
=04
15
1258
™) 525
5 ]625
5 125
5 [25
515
1

625=5X5X5X5

Prime factor of 625 =5, 5, 5, 5 [ 1.e in the form of 2™, 5"]
It is a terminating decimal.

N 77
(Vl) 2—10

Let us divide both numerator and denominator by 7

77 _ (77+7)

210  (210+7)
11

30




30

15
RIS
1

|||

30=2%X3X5

Prime factor 30 =2,3,5
It is a non — terminating repeating decimal.

Question 4.
987

10500
terminating or non — terminating repeating decimal expansion.

Give reasons for your answer.

Without actually performing the long division, find if will have

Solution:
Given:
. 987
The fraction
10500

Let us divide numerator and denominator by 21, we get

987 (987 +21)
10500 (10500 + 21)
47
500
So,

The prime factors for denominator 500 =2 X2 X5 X5 X5
Since it is of the form : 2™, 5
Hence it is a terminating decimal.

Question 5.
Write the decimal expansions of the following numbers which have

Terminating decimal expansions:

Solution :



(i)~

8
13

(i) —=

3125
oy 7
(111) 50

. 6
(IV)EE

7
(V) 22 X;

.\ 237
V1) o5

1500

Solution:

(i)~

B
N

Denominator, 8§ =2 X 2 X 2

It is a terminating decimal.
When we divide % , we get



o0
O:O
SIS
S| —
SN
S| DN
OO

..y 13
(11) 3125

3125

625

125

25

(L RV, RV, ARV, RRV)

5

1

3125=5X5 X5 X5 x5

Prime factor of 3125 =15, 5,5, 5, 5[ 1. e in the form of 2", 5"]
It is a terminating decimal.

.. 13
When we divide 315 We get



00.0041 6
3125/130000 0
-0
13
-0
130
- 0
1300
0
13000
- 12500
5000
- 3125
1 87 50
- 18750
0
=2 =0.00416
3125
(ifi) =
280
2140
2120
2110
515
1

80=2X2 X2 X2 X2
Prime factor of 80 = 2%, 5! [ i.e in the form of 2", 5]
It is a terminating decimal.

7
When we divide 55 We, get



8§ 01/7. 0 0 0 O
-0
7 0
- 0
7 0 0
- 6 4 0
6 0 0
- 5 6 0
4 0 0
- 4 0 0
0
L =0.0875
80
., 6
(IV)E

Let us divide both numerator and denominator by 3, we get

6 (6 +3)
15 (15 +3)

Ul N

Since the denominator is 5,
It is terminating decimal.

0. 4 0
1 51]6. 0 0
-0
6 0
- 6 0
0 0
- 0




2 =04
15
22x7

We know that the denominator is 54 it is a terminating decimal.

2Z2x7  (2x2x7)
54 (5X5X5Xx05)
28
T 625
0 0.0 4 4 8
6 2 5/2 800 0 0
-0
2 8
. 0
2 8 0
- 0
2800
- 2500
3000
- 2500
5000
- 500 0
0
28— 0.0448
625

It is a terminating decimal.

.\ 237
(Vl) 1500

Let us divide both numerator and denominator by 3, we get



237 (237 +3)

1500 (1500 + 3)
79

500

Since the denominator is 500,
Its factors are, 500 =2 X2 X5 X5X%X5

=22x 5°

It is terminating decimal.

0 0. 1 5 8
5 0 01[7 9.0 0 0
-0
7 9
- 0
7 9 0
- 5 0 0
2 9 0 0
-2 5 0 0
4 0 0 0
- 4 0 0 0
0
237 79

. . . 257 .
Write the denominator of the rational number 000 10 the form 2™ x 5"

Where m , n is non — negative integers. Hence, write its decimal
Expansion on without actually division.

Solution:
Given ;



. 257
The fraction = —
500

Since the denominator 1s 5000,
The factors for 5000 are:

5000

2500

1250

625

125

25

DN hn ||

5

1

5000=2X2X2X5X5X5X%X5
=23 x 54

257 _ 257
5000 23x5%

It is a terminating decimal.
So,
Let us multiply both numerator and denominator by 2, we get

257 (257 X 2)

5000 (5000 X 2)
514

10000

=0.0514

Question 7
Write the decimal expansion of % . hence, write the decimal

. 2 345 6

Expression of 7 =,=,-,=,and -
7’77’7 7

Solution:

Given :

The fraction : %



4

7/1.0 0 0 00 0 0 0

4 2 8 5 7 1

1

0.

0

0

S oo

S ~jn A

(Q\

S n

S O+ on

<t |\ wn 1

S

v <

O

o~

S o0

N A

S <

N —

S N

S Vin <

< on

0.142857142857

1

7



Since it is recurring ,

=0.142857
Now,

2 _ 1

7 2 X (7)
= 2x0.142857
=(0.285714

()
0.142857
428571

3
- X
7

X

3
=3
0.

Question 8.
Express the following numbers in the form g . where p and q are both

integers and q # 0 ;
(1)0.3

(i) 5. 2
(iii) 0.404040.....
(iv) 0.47

(v) 0.134



(vi) 0.001

Solufion:
1)0.3

Let x = 0.3 =0.3333....

Since there is one repeating digit after the decimal point,
Multiplying by 10 on both sides, we get

10x =3.3333.....

Now, subtract both the values,

O

3=1:
3
(ii) 5.2

Letx=5..2=52222....

Since there is one repeating digit after the decimal point,
Multiplying by 10 on both sides, we get

10x =52.2222....

Now, subtract both the values,

Ox=52=52-5

Ox =47

47
X=2
9

5.2=2
9

(i11) 0.404040.....

Let x = 0.404040

Since there is two repeating digit after the decimal point,
Multiplying by 100 on both sides, we get



100x = 40.404040....
Now, subtract both the values,

99x =40

=290.404040... =2
99 99

(iv) 0.47

Letx=0.47 =0.47777.....

Since there is one non — repeating digit after the decimal point,
Multiplying by 10 on both sides, we get

10x =4.7777

Since there is one repeating digit after the decimal point,
Multiplying by 10 on both sides, we get

100x = 47.7777

Now, subtract both the values,

90x=47-4

90x =43

43
X==
90

047 =23
90

(v) 0.134

Let x = 0.134 = 0.13434343....

Since there is one non- repeating digit after the decimal point,
Multiplying by 10 on both sides, we get

10x = 1.343434

Since there is two repeating digit after the decimal point,
Multiplying by 100 on both sides, we get

1000x = 134.343434

Now, subtract both the values,

990x = 133



_ 133

990

55 133

0.134 =—
990

(vi) 0. 001

Let x=0.001=0.001001001...

Since There is three repeating digit after the decimal point,
Multiplying by 1000 on both sides, we get

1000x = 1.001001

Now, subtract both the values,

999x =1
1

999

0.001 = —
999

Question 9 .
Classify the following numbers as rational or irrational:

(i) V23

(i) V225

(i) 0. 3796

(iv) 7.478478

(v) 1.10101001000100001.....

(vi) 345.0. 456

Solution:

(i) V23

Since , 23 is not a perfect square,
V23 1s an irrational number.

(i) V225



V225 = ,/(15)2 =15

Since , 225 is a perfect square,
V225 = is a rational number.

(i) 0.3796

0.3796 = 372°

1000
Since , the decimal expansion is terminating decimal.

0.3796 is a rational number.

(iv) 7.478478

Let x =7.478478

Since there is three repeating digit after the decimal point,
Multiplying by 1000 on both sides, we get

1000x = 7478.478478....

Now, subtract both the values,

999x =7478 -7

999x = 7471

7471

999

7.478478 = 271
999

Hence, it is neither terminating nor non — terminating or non —
repeating decimal.
7.478478 is an irrational number.



(v) 1.101001000100001....

Since number of zero’s between two consecutive ones are increasing.
So it is non — terminating or non — repeating decimal.
1.101001000100001... is an irrational number.

(vi) 345.0456

Let x = 345. 0456456

Multiplying by 10 on both sides, we get

10x = 3450. 456456

Since there is three repeating digit after the decimal point,
Multiplying by 1000 on both sides, we get

1000x = 3450456.456456....

Now, subtract both the values,

10000x — 10x = 3450456 — 345

9990x = 3450111

3450111
9990

Since, it is non- terminating repeating decimal.

345.0456 is a rational number.



Question 10.
Insert.... following .

: L 1 1
(1) One irrational number between 3 and 5

. L 2 1
(i1) One irrational number between . and >

(111) One irrational number between 0 and 0.1

Solution:
: L 1 1
(1) One irrational number between 3 and 5

3 3
3 | 0 0

© —~|o
| W

I
O O

. L. 1 1
So there are infinite irrational numbers between 3 and >



One irrational number among them can be 0.4040040004....

.. S 2 1
(i1) One irrational number between < and 5

I
-
O~

_|_

(V)]

1
SESTE

I
[\O I\
oo O

@l
I
1
S
N

S
()}

U\
O =
o

1
—_
o O

O

=0.5

N | =

So there are infinite irrational numbers between % and%
One irrational number among them can be 0.1010010001....

(111) One irrational number between 0 and 0.1

There are infinite irrational numbers between 0 and 1.

One irrational number among them can be 0.06006000600006....



Question 11.
Insert two irrational numbers between 2 and 3.

Solution:
2 is expressed as V4
And 3 is expressed as /9

So, two irrational numbers between 2 and 3 or V4 and /9 are , V5

V6

Question 12.

) . 4 7
Write two 1rrational numbers between 5 and —

11°

Solution :

g is expressed as 0.4444......
& 1s expressed as 0.636363....

So, two irrational numbers between %and i are 0.4040040004....and
0.6060060006...

Question 13.
Find one rational number between V2 and /3

Solution:

V2 and V3 is 1.5



Question 14.
Find two rational numbers between v12 and v15

Solution:

V12=/(4%3) =2v3

Since, 12 <12.25<12.96 <15

So, V12 <4/12.25 <+/12.96 <+/15

Hence, two rational numbers between v12 and V15 are

[V12.25,v12.96] or [ V3.5,V/3.6 ].

Question 15.

Insert irrational numbers between v/5 and V7 .
Solution:
Since ,5<6<7

So, irrational number between v/5 and V7 is V6

Question 16.

Insert two irrational numbers between v/3 and /7

Solution:



Since,3<4<5<6<7

So,

V3<V4</5<vV6 <7

But V4 =2, which is a rational number .
So,

Two irrational numbers between /3 and /7 are v/5 and V6



Question 1.
Simplify the following :

(1) V45 — 3v20 + 45
.. 7
(i) 3v3 + 2v27 + =
(iii) 6v'5 x 2+/5

(iv) 815 =23

V24 | 54
W%t

3 1
(v1) \/_§ + \/_f
Solution:

(i) V45 — 3v20 + 45

Exercise 1.4

Let us simplify the expression ,

V45 — 3320 + 45

=V9X5— 3V/4Xx5+ 45

—3v5-3 x 24/5 + 45
= 3v5- 6V5 + 45
=5



. 7
(i) 3v/3 + 24/27 + =
Let us simplify the expression,

7
33 + 2427 + ye

7V3 . .
3+/3+2,/(9 x 3) + XT3 ( By rationalizing )

= 33 +(2x3)\/§+%§
=33 +6\/§+(§)\/§

-V3 (3+6+ 2)
=v3 (9 +7)
_ 5 @7+7)

=323
3

(iii) 6v'5 x 2v5

Let us simplify the expression,

65 +2/5
=12%x5
=60

(iv) 815 + 23
Let us simplify the expression,

8v15 + 24/3

_ (8V5V3)
2V3




=45

V24 | 54
W+

Let us simplify the expression,

VEE V5
8 9

_ J(4%6) n J(9%6)
8 9
2V6 | 376

=—+—
8 9

_ V6, 5
4 3

By taking LCM

3v6 + 46
12
_7V6

12

(vi) —= + —

Let us simplify the expression,

i i

\/§ \/E

— 31/ -|-i
2 2 \/E

By taking LCM



_(3+2)

N
|u1<|
N

X

2
By rationalizing,

52
T 22 x2V2
5v2
2x2

5v2

4

Question 2.
Simplify the following :
(i) (S +V7)2++5)
(i) (5+V5)(5-v5)
(iii) (V5 + V2 )?
(iv) (V3 + V7)
(V) (V2 + V3) (V5 + V7)
(vi) (4 + V5) (V3= +7)
Solution:

(1) 5+V7)2++/5)

Let us simplify the expression,

=5(2+5)+V7(2++/5)



=10+ 5v5 + 24/7+ /35
() (5++5)(5-/5)

Let us simplify the expression,
By using the formula,

(@)’ —(b)*=(a+b)(@a-b)

So,
= (57~ (V57

=255
- 20
(iii) (V5 +V2)’

Let us simplify the expression,
By using the formula,

(a+b)>=a%+b?+2ab
(V5 +V2)" = (51 + (V2)* + 24/5V2
=5+2+2+10

=7+2/10



(iv) (V3 =7

Let us simplify the expression,
By using the formula,

(a—b)>=a’+b>-2ab

(V3 VTP = (/3) + (V7 - 2BV

=3+7-24/21
=10-2+21

(V) (V2 + V3)(/5+V7)

Let us simplify the expression,
=V2 (V5 + V7) V3(/5+/7)
=2 X V5 X V2 X7 X V3 x V5 x3 x 7
=V10 + V14 + V15 + V21

(vi) (4+5)(V3-V7)

Let us simplify the expression,
=4 (V3= V) +V5 (V3-V7)
=4+/3-4J7 +15-+/35



Question 3.

If V2 = 1.414 , then find the value of

(i) V8 ++/50 + /72 + /98
(ii) 3v/32 - 24/50 + 44/128 - 201/18

Solution:

(i) V8 +/50 + /72 +/98

Let us simplify the expression,

V8 ++/50 +/72 ++/98

= V2 X 4+V2 X 25+2 % 36+2 x 49
= V2V4+ V225 + V236 + V2v/49
=202

=20 x 1.141

= 28.28

(i) 3v/32 - 24/50 + 44/128 - 20/18

Let us simplify the expression,

3v/32 - 2/50 + 44/128 - 201/18

3V16 X 2 - 2425 X 2 + 464 X 2 - 209 X 2
=3v16V2 — 2v25v2 + 4V/64V2 — 20192



=342 -2.5V2 +4.8V2 - 2032
= 12v2 - 10v¥2 + 32v/2 - 60v2
=(12-10+32-60)+2
=262

=26 % 1.414

=-36.764

Question 4.
If v/3 = 1.732, then find the value of

(i) V27 + V75 + V108 — /243
(i) 5vV12 - 3V48 + 6 /75 + 74/108

Solution:

(i) V27 + V75 + V108 — /243

Let us simplify the expression,

V27 + V75 + /108 — /243

= VOX3+ V25x3+ /36 X3 — V81 x3
=193 +25V3++/36/3-/81+3

=33 +5V3 +6/3-9/3

=(3+5+6-9)



=53
=5x% 1.732

= 8.660

(i) 5V12 - 3v/48 + 6 V75 + 7/108

Let us simplify the expression,

5V12 - 3\/48 + 6 /75 + 7V/108
=5./(4x3)-3,/(16 x3)+6,/(25x3) + 736 X3
= 5V4+/3 — 3V16V3 + 6V25vV3 + 7/36V3
=52v3 — 3.4V/3+ 6.5V3 +7.6V3

=10V3 - 12v/3 +30V3 + 4243
=(10-12+30+42)+/3

=70v3

=70 x 1.732

=121.24

Question 5.

State which of the following are rational or irrational decimals.



0 @) G- )
W -|2).2 |,

Solution:

So,
V7

4 .. .
— and — are irrational decimals.
5 V5

2 -3 . .
3 and g are rational decimals.

0 -[3) - (&)

2 V2
B (E)_ 7
3 3
200 200



(49) -7
16 4

So,

V2 5 . . )
- = and NG are irrational decimals.

3 -7 . .
— and — are rational decimals .

200 4

Question 6.

State which of the following are rational or irrational decimals.
() -3v2

.. 256

() [=—

81

Solution:
() -3v2
We know that /2 is an irrational number.

So, -3v/2 will also be irrational number.



It is a rational number.

(111) \/i—z

\/i:Z=\/9x3x16=3x4\/§=12\/§

It is an irrational number.

(iv) \/g

5 5

36 6

It is an irrational number.

Question 7.
State which of the following are irrational numbers.

(i3 - \/%
(ii) g +3v2

oy 3
(111) NG



(iv) ‘72 3v/5

(V) (2-V3)(2++3)
(vi) 3 +V/5)

i (¢ 7)

(viii) (3 - V6)?

Solution:

(1)3-\/%

Let us simplify,

3. |[L=3_ |Z
25 25
3_Y7
5

Hence, 3 - \/?7 1S an irrational number.
(ii) - g +3v2
Let us simplify,
2 o2,k
- 5 + 3\/2 = - g + 23

Since, 2 is not a perfect cube.
Hence it is an irrational number.



ooy 3
(111) NG

Let us simplify,

By rationalizing. We get

3v3
V3x

alw
P

-V3

Hence, —= is an irrational number.

3

V3

(iv) ‘723\/5

Let us simplify,

2235 - 253
7 7

Since, 5 1s not a perfect cube.
Hence it 1s an irrational number.

(V) (2-43)(2++3)
Let us simplify,
By using the formula,

(atb)(a-b)=(a) (b)



(2-v3)(2++3) = 32+ (/52 +23+5
=9+5+6V5

=14+ 65

Hence, it is an irrational number.

(vid) (2 V7 )? = (VT P X (2T )

Hence it is a rational number.

(viii) (3 - V6)?

Let us simplify,

By using (a—b )>=a’?+b>—2ab
(3 -6 =32+ ({672 -236
=9+6-6V6

=15-6v6

Hence it is an irrational number.

Question 8.

Prove the following are irrational numbers.



() 332
(i) V3
(iii) ¥/5
Solution:

() 3v2

1
We know that 3v/2 =23

1
Let us consider 23 = S , where p, q are integers, q >0 .

P and q have no common factors ( except 1).

So,
25 =2

q
P3=2¢%..... (1)

We know that, 2 divides 2q° then 2 divides p?

So, 2 divides p

Now, let us consider p = 2k, where k is an integer
Substitute the value of pin (1) , we get

P3=2¢’

(2k)* =2¢°

8k3 =2¢°

4k3 = ¢?



We know that, 2 divides 4k? then 2 divides ¢°
So, 2 divides q
Thus p and q have a common factor 2’

This contradicts the statement, p and q have no common factor (
except 1).

Hence, 3v/2 is an irrational number.

(i) V3
1
We know that /3 =33
1

Let us consider 33 = S , where p, q are integers, q > 0

P and q have no common factors ( except 1. )

So,
35 =P

q
P3=3¢..... (1)

We know that , 3 divides 3> then 3 divides p°
So, 3 divides p

Now, let us consider p = 3k, where k is an integer
Substitute the value of pin (1), we get

P2 =3¢’

(3k)*=3q°



9k3 = 3q°

3k*=¢°

We know that , 3 divides 9k then 3 divides g°
So, 3 divides q

Thus p and q have a common factor ‘3’

This contradicts the statement, p and q have no common factor (
expect 1).

3 . . .
Hence, /3 is an irrational number.

(i) V5

1
We know that /5 = 5%

1
Let us consider 54 = S , Where p, q are integers, q > 0.

P and q have no common factors ( except 1)

We know that, 5 divides 5g* then 5 divides p*
So, 5 divides p
Now, let us consider p = 5k, where k is an integer

Substitute the value of pin (1) , we get



P4=5q*

(5k)*=5q*
625k* = 5¢°
125k*=q*

We know that, 5 divides 125k* then 5 divides q*
So, 5 divides q
Thus p and q have a common factor ‘5’

This contradicts the statement, p and q have no common factor (
except 1).

4 . . .
Hence, V/5 is an irrational number.

Question 9.

Find the greatest and the smallest real numbers.
(H)2V3,%5,-7,V15

(i1) - 3\/_,\/—_,4 —\/_ \/_

Solution:
(i) 2v3
Let us simplify each fraction

2V3=/(4%x3)= V12

3 3X‘/_ 3——\/7><2—\[ V4.5

3,5.-7,V15

5450 ¢
aw



So,
The greatest real number =v15

Smallest real number = - \/7

(11) - 3\/_,7_,4 —\/_ \/_

Let us simplify each fraction.

3y2=-/(9x2)=-/18

9 _ (9%x+/5) 9\/_ 81

5 s s G f V162
4 =

/16
\/_ / \f \/8.88 =+/8.8
—\/_ \/7 V6.25

The greatest real number = 9 v/5

Smallest real number = -3v/2

Question 10.

Write in ascending order.
(i)3WZ=vVIxXZ = I8
2V3 = VA x3 =412
V15 = V15

4=4/16




Now, let us arrange in ascending order
V12,v15,v16,V18
So, 243,15 ,4,3V2

(ii) 3v2,2v8,4,v/50,4+/3
3W2 =+9%x2=+18
2V8=v4x8 = 32
4=+16

V50 = V50

443 = V16 X3 = /48

Now, let us arrange in ascending order.
V16 V18 V32 V48 /50
So, 4,3v2,4v3 ,V/50

Question 11.

Write in descending order:
.9 3 6

(1)\/_5 15 \/514\/:?;3\/;
57

(i) 5 .5 V2= +3,3V5,2V7



Solution:

?—\/_4\/_3f

_9xv2 _ 9wz _ |81 B
i 2 4><2—\/Z v40.5

NIl @

443 =,/(16 x 3) =/48

3\E= /(9:6)=\/% ~1038

Now, let us arrange in descending order

V48, /40.5,+v11.25,+10.8
So,

W3, 2205 3

(ii)%,zx/i /3, 3v5, 2V7

ERNCRRCES
IVE- [2x2- (2= Vi088
V3=3

3V5=/(9 X 5) =45
2V7=/(4x7)=+/28

Now, let us arrange in descending order

V45, /28, 10.88..,4/8.33.., —/3
So,




35, 247, \/_,f,\/_

Question 12.
Arrange in ascending order.
V23135
Solution:
Here we can express the given expressions as:
3 1
V2=23
1
V3 =3z
6 1
/5 =56
Let us make the roots common so,
2(2>< X ) _ 4%
35:3(3>< X3)= 27
1
56 = 53
Now, let us arrange in ascending order,
11 1
46,56, 276
So,
11 1
23, 56,32
So,
V2,3/5,V3



Exercise 1.5

Question 1 .

Rationalize the following :
(i) ;5

.. 5V7
(i) 7=

ceew 3
(111) p—

(iv) 35+ 1
) s

(Vi) ===
(vii) =5

V2+4/3
V2-+/3

(viii)
Solution:
()75

Let us rationalize,

3 = _  3xV5
Z\/g ~ 4/5x\5
35

4X5
3V5
20



W77

Let us rationalize,
5V7 _ 5V7%x+/3
V3 V3 xv3

‘U‘l
w

N
N

(iii) "
Let us rationalize,
3 3X4+\7

4—T7  (4—7)x(4+7)

3(4+,/7)
(42-(v7)"
_3(4+{7)

(16-7)

_3(4+{7)
9

_ @D
3

(1V) — + 1
Let us ratlonahze,
17 4 1= 17(3vV2-1)
32 (3v2+ 1)(3v2-1)
_17(3V2-1)
(3v2)"-12
17(3v2-1)
9.2—-1
17(3v2-1)
18-1
_ 17(3v2-1)

17
=(3vV2-1)




16

) V41-5
Let us rationalize,
16 _ 16(V41+5)

Vai-5  (Va1-5)(VA1+5)
_ 16(V41+5)

(Vai) -s2
_ 16(V41+5)
 41-25
16(W41+ 5
B 16
= (V41 +5)
" 1
M) 7 7%
Let us rationalize,
1 1(W7+/6)

V7I-V6  (V7-/6) (V7+/6)
_ __(V7+Ve)

(V7)) (V8)’

V7+V/6

7—6

V7+/6

1
= (V7 ++/6)

(vii) —
V5+v2
Let us rationalize,
1 1(v/5-v2)
V5+vZ  (VB+V2)(V5-v2)
(5-V2)

- ()




(vili) Y213
23
Let us rationalize,
V2+vV3  (V2+V3) (V2+V3)
VZ-V3  (V2-4/3) (V2+V3)
__(V2+y3)?
V2)*-(v3)*
2434223
2-3
5+21/6

1
=—(5+2V6)

Question 2.
Simplify:

. (7 +3V5)
(1) (7 - 3V5)

... (3-2V2)
(i) (3 +2V2)

..., (5-3V14)
(1) (7 + 2V14)

Solution:



« (7+3V5
() ((7 - 3\/3))
Let us rationalize the denominator, we get
(7+3V5) _ [(7 +3V5) (7 + 3V5)]
(7-3V5)  [(7-3V5) (7 + 3v5)]

_ (7+3\/5_)2
72—(3\/5_)2
72+3(\/5_)2+2.7.3«/§

49-9.5
4949.5+425
49-45

[49 + 45 + 424/5]
[4]
[94 + 42+/5]
4
2[47 + 21V/5]
4
[47 4+ 21+/5]
2

o (3-2v2
(i) ((3 + zﬁ))
Let us rationalize the denominator, we get
(3-2v2) _ [(3-2v2) (3-2V2)]
B+2v2)  [(3+2V2) (3-2V2)]
(3-2v2)?
(32-2v2)?
[32+ (2v/2)?— 2.3.2v/2]
[9—4.2]
[9 + 4.2 - 12V2]
[9 - 8]
[9 + 8 - 12V2]
1




=17 -124/2

(i )(5 3V14)
(7 + 2V/14)

Let us rationalize the denominator, we get

(5-3V14) _ [(5-3V14) (7 -2V14)]
(7+2V1%)  [(7 +2V14) (7 - 2V14)]
_ [5(7-2V14) - 3V14 (7 - 2V14)]
N [72 -(2V14]?
[35-10V14 - 21V14 + 6.14]
[49 - 4.14]

[35 - 3114+ 84]

[49 - 56]
[119 - 31/14]

(=71
—-[119 - 31V14]

7
[31V14-119]
7

Question 3.

Simplify:
(w5)- ([@m)- =)

Solution:
Let us simplify individually,

(7o)
V10 + /3
Let us rationalize the denominator,
( 7V3 ) _ __ [7V3 (V10 -V3)]
V10 +v3 [((V10 ++v3) (V10 -V3)]
[7V/3.4/10 - 7v/3.4/3]

[(VI0)2— (/3)




_ [7+/30 - 7.3]
[10 - 3]
7[V/30 - 3]

7
=4/30-3

Now

((\/gz f/g))

Let us rationalize the denominator, we get
( 25 ) _ [2V5 (V6 -/5)]

(V6 +5) [(V6+V5) (V6-V5)]
_ [2v/546 - 2V/54/5]

(V8)*~(v5)']
[24/30- 2.5]
[6 - 5]
[24/30 - 10]

1
=2430-10

Now,

(=sm)
(V15 +3V2)
Let us rationalize the denominator, we get

( 32 ) _ [3V2 (vV15-3v2)]
(V15 +3v2) [(V15+ 3V2) (V15-3+2)]

[3v2.4/15- 3+/2.3v/2]
[(VI5)*~(3v2)’

[3v30-9.2]

[15 -9.2]

[3v30 - 18]
[15 - 18]

3[V30- 6]
[-3]




[V30- 6]

-1
=6-+30

So, according to the question let us substitute the obtained values,

(\/%vf@) B (waz f/ﬁ)) B (%)

= (/30— 3) — (2v/30- 10) — (6 —/30)
=+/30-3 -24/30+ 10 -6 ++/30

=2v30-2v30-3+10-6
=1

Question 4.

Simplify:

[ﬁg] * [ﬁi@] * [@iﬁ] - [ﬁiﬁ] - [«ﬁi@]

Solution:
let us simplify individually,

[\/Z+\/§
Rationalize the denominator, we get

1
] _ NG
Va5 (Va+v5)(Vi—/5)
VA5
D -(/5)2

_ [(J4=V5)
(4-5)



_ [WZ—@)]
=- (V4 —-+/5)

Now,

1
[\/5 +V6.
Rationalize the denominator, we get

1 —_
[@T@] | (5B (E-VE)

- [

_ (ﬁ—ﬁ)]
(5-6)

[

(5 VF)

Now,

1
V56 ]

1
[\/€+\/7
Rationalize the denominator, we get

1
] Bl v e
J6+v7 (V6+7) (6—7)
_ [ (V6—7)

W6)2-(V7)?

_ |(e={7)
(6=7)

_ [wa—lﬁ)]

--(V6—7)

Now ,

=]
(V7-8)
Rationalize the denominator , we get



) B N T s
_ [ (7—VB) ]
W2 -(VB)?
z[m—@
(7-8)
:[m—@]
-1

~- (V7 -8)

Now,

. e —am

1
[\/§+\/§
Rationalize the denominator, we get

1

[;]:[ N ]
B+l | (B9 (VB—0)
_ ()

(/8) ~(9)2

:[@—@

8-9

=[<v§—@]

(/B 9)

So, according to the question let us substitute the obtained values,

[ﬁﬁ] * [«E-lwa] N [@iﬁ] " [ﬁiﬁ] " [@1@]

= -(V& = V5) + (/5 = V6) + (V6 — V7) + -(V7 — VB) + -(VB = \9)
= V4 +V5-V5+V6-V6+V7-V7+/8-vV8++9

=-vV4++/5
=2+3

=1



Question 5.

Given , Find the value of a and b, if

()[33+2\/\/__]]_ 1_ av5

(i 3«\/}!\/__] a-bve

o [74VE] [7=E]
(1ii) V3] [7+\/_] =a+— ~ bV5

Solution:

(1) [33+2\/\/_']] B 1 L tavs

Let us consider LHS

[3—V5]
[3+2+/5]

Rationalize the denominator,

[3—V5]
[3—V5] _ [3-2v5]

[3+2V5]  [(3+2V5)(3-2V5)

_ [3(3—2\/§)—\/§ (3—2\/5)]

32_(2\/5)2
_ [9-6v5-3V5+2.5]
B [9—4.5]
_ [9-6V5-3v/5+10]
B [9—20]
[19-9V5]

-11



19,95
11 11
So when comparing with RHS

95 19
B 19,
11 11 11 a\/§

9
Hence, value of a = o

(i) (g =2~ bVG

Let us consider LHS
[VZ+3]

[3v2-2,/3]

Rationalize the denominator,

[V2+V3] _ [ (V2+V3)(3v2+2,3)
[3v2-2/3] |(3v2-2V3)(3V2+2,/3)

_ [V2(3V2+2/3)+V3(3vV2+2v3)]
- [(3V2)2-(2V3)?]

[3.2+2v2/3+ 3v/2v/3+2.3]
[9.2—4.3]

[ 6+2v/6+31/6+6]
[18—12]

[12+5,/6]
6




(-

So when comparing with RHS
2-(-2)—a-bV6

Hence, valueofa=2and b = -2

.... [7+V5] [7-V5]_ 7
(ki) [7—\/3] B [7+\/§ “at o bv'5

[7++v5]  [7-V5] _ 7
[7=v5] ~ [7+v5] & " Hb\/g

Let us consider LHS
Since there are two terms, let us solve individually

[ 7+ 5]
=451

Rationalize the denominator,
[7+ 5] _ [(7+5)(7+V5)]

751 [(7—VB)T+5)]
_ [(7+V5))?

[72-(V5)%]

[7%+(V/5)%2+2.7./5]
[49-5]
[49+5+14+/5]
[44]

_ [54+14/5]
44




Now,
[7- /5]

[7+V5]

Rationalize the denominator,
[7-V5] _ (7-V5) (7-V5)

[7+V5]  (7+V5)(7-V5)

(7—/5)2
(72-(5)%)

[72+(/5)%- 2.7./5]
[49-5]

[49+5—14+/5]
[44]

[54-14V5]

44

So, according to the question

[7+ /5] _ [7-V5]
[7-V5]  [7+V5]

By substituting the obtained values,

_ [54+14V5]  [54-1445]
44 44

[54+14V5- 54+14+/5]
44

285
44

7+/5
11



So when comparing with RHS

7V5 7
? = a+ﬁb\/§

Hence, valueofa=0and b=1

Question 6.

Simplify:

[7+3V5] _ [7-3V5] _
mym s PHAVS

Solution:

Let us consider LHS

Since there are two terms, let us solve individually

[7+3V5]
[3+,/5]

Rationalize the denominator ,

[7+3V5] _ (7+3V5)(3—/5)
3+/5] (3+V5)(3-V5)
_ [7(3-v5)+3v5(3=V5)]
[32- (¥5)2]
[21-7v/5+ 95— 3.5]
[9-5]
[21424/5- 15]
4
6+2/5

4




2[3++/5]

4
[ 3+ /5]
2

Rationalize the denominator,

[7-3V5] _ [(7-3V5)(3+V5)]
[3—V5] [(3—V5)(3+4/5)]

_ [7(3+V5)—- 3V5(3+ V5)]
[32- (V5)?]

_ [ 2147+/5- 95— 3.5]
[9-5]

[ 21-2+/5—15]
4

[ 6—2V5]
4

2[3—/5]
4

[3—V5]
2

So, according to the question

[7+3/5] [7-3V5]
3+/5]  [3-V8]

By substituting the obtained values,

_ [3+/5] _ [3-v5]
2

2



[3++/5-3+ /5]
2

_ [2v5]

2

V5

So when comparing with RHS

V5=p+qV5

Hence, value of p=0and q=1

Question 7.

IfvV2=1.414,+/3 =1.732 find

L2
() (2 +2)

(X 1
W) 5

Solution:
o V2
() (2 +2)
By rationalizing the denominator,
V2 [V2(2-v2)]
2+v2)  [(2+V2)(2-V2)]
_ [2v2-2]
22-(D)?
[2v2-2]
[4-2]




2[v2-1]
2

=+/2-1
=1414-1
=0.414

.. 1
1) F v

By rationalizing the denominator,
)
V3 +v2)  [V3+V2][V3-V2]

[(3-+2)]
[(V3)2-(V2)?]

_ [(@—\/E)

3-2

_ ((ﬁ;ﬁ))

=1.732-1.414
=0.318

Question 8.

Ifa=2++3,find>, (a-=)

Solution :
Given:

a=2++3

SO,



_ 1

243

1
a

By rationalizing the denominator,
1 1(2-v3)
(2++v3)  (2+V3)(2—V3)

[(2—y3)]
2
[22-(/3) ]

[(2=v3)]
[4-3]

=(2-+/3)

Then ,
A-==2++3-(2-+3)
=2++/3-2++/3

=2V3

Question 9.
Solve:

1fx=1-\/§,ﬁnd§,(x-§)4

Solution:
Given:

X=1-+2

So,

_ 1
1-v2)

K| =

By rationalizing the denominator,
1 [1(a+v2)]
1-v2) [(1-V2)(1+v2 )]




[ (14+V2) ]
[12-(v2 )2

(1+V2)
| 1-2

(1++2)
-1

=-(1+42)
Then ,

(x-2)=[1-V2-(-1-v2)]"

=[1-v2+1++/2]?

=04
=16

Question : 10.
Ifx=5-2v6, find=, (x%-—)
X X

Solution:
Given :

X=5-21/6

So,

1
(5-2V6)

1
X

By rationalizing the denominator,

1 _ [1(5+2V6)]
(5-2v6)  [(5-2v6)(5+2v6)]




_ _[(5+2vVe)]
[52-(2/6) ]

_ [(5+2V6)]
[25—4.6]

_ [(5+2v6)]
[ 25—-24]

(5+2+/6)
Then ,

X + §=5-2\/6+(5+2\/6)

=10
Square on both sides we get
(x + =107
X
2
2+ = +2x.==100
X X
2
X2+ +2=100

2
X2 +="=100- 2
=98

Question 11.

_ (2-+5) :(2+\/§)
= Ve and q 25 find the values of
Hpt+q

(i)p—q



(iii) p* + ¢°

(iv)p*—q°
Solution:
Given :
_ (2-45) _ (2++5)
P= e Mda="15"75
()p+q

(2-+/5) +( 2++/5)
(2+v5)  (2-+5)

So by rationalizing the denominator, we get

|3 evym”
22-(,5)

[4+5-4V5+ 445+4,/5]
[4-5]

(i)p—q

(2-v5) _ (2+5)
2+/5)  (2-V5)

So by rationalizing the denominator, we get



(2= V5)2= (2+./5).

(22-(J5))
_ [4+5-445- (4+5+4,/5)]
4-5

_ [9-4V5-9-4+5]
-1

—8v5
-1
=85

(i) p* + q°

We know that (p +q )?>=p*+q* +2pq
So,

P2+ q*=(p+q) —2pq

[(2 —V5 )] [(2+J§)

(2+v5) (2-v5)
=1
P+q=-18
So,

P2+ ¢*=(p+9)’-2pq
= (-18)2—2(1)
=324 -2

=322



(iv)p°-q

We know that, p>?—q>*=(p+q)(p—q)
So, by substituting the values
PP-q¢’=(p+q)(p—q)

=(-18) (8V5)

=_144+/5

Question 12.

Ifx = 2D andy=(ﬁ+1)

(VZ+1) (x/i—1)ﬁnd

Hx+y
(ii) xy
Solution:

Given :

_ (V2-1) _ (V2 +1)
Xz ™Y T 7y

(H)x+y

_ (\/5-1)] L [©2 +1)]
(V2 +1) (V2-1)
By rationalizing the denominator
_ w54ﬁ+05+n1
(V2)2- 12




[2+1-2V2+241+42,/2]
[2-1]

I
DN rlan

(ii) xy

(ﬁ—l)] y (ﬁ+1)]
(V2+1) (V2-1)



