Chapter 1 :- Number System

Exercise 1A

) . . 0 1.4 . .
Answerl. Yes 0 is rational number because 0 can be written as i which is in form of s, where

p and q are integers and q # 0
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Answer3. 1) 5 and S

3 2
Let, 8——xandg—y
Rational number lying between these two are

31 _ 31

1 1.3 2 1
2N =6t = %% T

ii)1.3 and 1.4



Let,x=13andy =14
Rational number lying between these two are

S +y)=5(13+14) = 2(27) =135

iif) -1and 5

Let,x=-1andy=%

Rational number lying between these two are

1( 4 )_1( 1+1>—1(_2+1>—1x_1— 1
X TY) =5 2) "2\ 2 )72 2 T 7%

2

iv)—%and —3

3 2
Letx——Zandy——E

Rational number lying between these two are
23) 23

e =2ch ) 44

40
v)% and%

Letx=landy=E
9 9

Rational number lying between these two are

Answer4.
. . 3 7. 1(3, 7
A rational number lying between S and 5153 (g + g) ,
.5
Thatis, >
80

. 59 7.
Now rational number between - and gis

2

—X_
80 8

1(59 7) 1129 129
) 80 160

. : 3 59
And, a rational lying between S and s



1(3 59>_1 107 107

Slot on) =5 X = —
2\5° 80/ 27 80 160
3 rational numbers are -~ , 2, =
160° 80160
Answer5.
Letn=4

We convert ; and ; into equivalent rational number by multiplying the number by multiplying
the numerator and denominator by (n+1), i.e., 5.

3 3.5 15 5 5 5 25
Thus, == =X===qand == = X ===
i 75 35 7 7 5 35

15 _ 16 _ 17 20 23 24
Wehave—<—<—<—<—<—<—<—<—<—<—
35 35 35

OR
31617181942223245

35 35355357535 <35 <35 7
4
7

19 22 23
Hence, 4 rational numbers are — =, =
35’ 7 '35’ 35
Answer 6.
Letn=6

We convert 2 and 3 into equivalent rational number by multiplying the number by multiplying
the numerator and denominator by (n+1), i.e., 7.

2 2 7 14 3 RN
Thus-= = xX=-= —and—= - X -= =
1 177 7 i & 7 7

14 _15 _16 _17 _18 19 _20 _ 21
Wehave, = < =< =< —< =< —<—=<=
7 7 "7 7 TN 7 oY

OR

2<15<16<17<18<19<20< 3
7 7 7 7 7 7

, 15 16 20
Hence 6 rational numbers are - < ~ < 7 = < = < =

Answer7.

Letx=§andy=§.clearlyx<y. n==6

. 3 3
Make denominator same= X == — and == =
5 3 15 5 15

Letn=5

We convert % and 1—(5) into equivalent rational number by multiplying the number by multiplying

the numerator and denominator by (n+1), i.e., 6.



9
15

9 6 54 10 6 60
= — X-= —and—=—x—=—
15 6

Thus, 15 6 90

55 56 58 _ 59
We have, —<—<—<—<—<—<—

OR
9 11 28 19 29

15 <18 <25 <30 <30

28 19 _29 _59
Hence 5 rational numbers are = < = < = < % < %

Answer8.
Herex=2.1andy = 2.2, clearlyx<y,n=16

_y—x __ 22-21
Letd = (n+1) 17

=21 _ 0,005
17

Hence, the required numbers between 2.1 and 2.2 are

59 10

0 15

(x+ d), (x + 2d), (x + 3d), (x + 4d), (x + 5d), (x + 6d), (x + 7d), (x + 8d), (x + 9d), (x + 10d),

(x+11d),

(x+11d), (x +12d), (x + 13d), (x + 14d), (x + 15d), (x +16d)

i.e, 2.105, 2.110, 2.115, 2.120, 2.125, 2.130, 2.135, 2.140, 2.145, 2.150, 2.155, 2.160, 2.165, 2.170

2.175,2.180
Answer.9.
i) True,all natural numbers together with 0 form the collection W of all whole
numbers, written as W = [0,1,2,3,4+......].
ii) False, 0 is not a natural numberbut it’s a whole number.
iii) False, the least whole number is 0. Negative integers are not whole number.
iv) True, every integer in the s can be written, where p and g are integers and g # 0.
V) False, fractional numbers are not integers.

vi) False, fractional numbers are not whole numbers.



Exercise 1B
Answer.1.

: . 13,
i) Denominator of 3018 80

And, 80 = 2* x 5!
80 has no prime factor other than 2 and 5
-~ it is a terminating decimal

ii) Denominator of% is 24
And, 24 =23 x 3!
24 has prime factor 3 which is other than 2 and 5
-~ itis not a terminating decimal

iii) Denominator of% is12
And, 12 =22 x 3!
12 has prime factor 3 which is other than 2 and 5
=~ it is not a terminating decimal

iv) Denominator of% is 375
And, 375=53 x 3!
375 has prime factor 3 which is other than 2 and 5
-~ itis not a terminating decimal

V) Denominator of%5 is 125

And, 125 = 5%
125 has prime factor only 5 which isiother than 2 and 5
-~ itis not a terminating decimal

Answer?2.

i) 2 =0.625,

It is terminating decimal because it ends after a finite number of digits.

i) Z=0.28,

25

It is terminating decimal because it ends after a finite number of digits.
i) >=0.27,

11
It is non terminating decimal because it doesn’t end after a finite number of digits.

iv) = =0.384615

It is non terminating decimal because it doesn’t end after a finite number of digits.



v) o= 04583

It is non terminating decimal because it doesn’t end after a finite number of digits.

vi) 22 =06525
400
It is terminating decimal because it ends after a finite number of digits.
vi)  2L=0.3696
625
It is terminating decimal because it ends after a finite number of digits.
viii) 2=>= 2=241%
12 12
It is non terminating decimal because it doesn’t end after a finite number of digits.
Answer.3.
) Letx = 0.2
Then, x = 0.222 e (1)
Since repeating block has only one digit 2, we multiply its 10 which is
10x = 2.222 ... (i)
Subtract (ii) - (i)
9x =2
So, x =2
9

ii) Letx = 0.53

Then, x = 0.5353 e (1)
Since repeating block has only two digits, we:multiply its 100 which is
100x = 59.5353 e (1)
Subtract (ii) - (i)
99x = 53
So, x =33
99

iii)  Letx=2093

Then, x = 2.9393 )
Since repeating block has only 2digit, we multiply its 100 which is
100x = 293.9393 . (i)
Subtract (ii) - (i)
99x = 291
291 97
So,x=—or =
99 33

iv) Letx = 18.48
Then, x = 18.4848 o ()
Since repeating block has only digit 2, we multiply its 100 which is
100x = 1848.4848 . (i)
Subtract (ii) - (i)

99x = 1830
1830 610

So, X =—— or —
99 33



vi)

vii)

viii)

Letx = 0.235
Then, x = 0.235235 e (1)
Since repeating block has only 3 digits, we multiply its 1000 which is
1000x = 235.235235 ... (ii)
Subtract (ii) - (i)
909x = 235

235
So, x =—
999

Let x = 0.0032
Then, x = 0.003232 )
Since repeating block has only 2 digits, we multiply its 100 which is

10000x = 32.3232 o (1)
Subtract (ii) - (i)
9999x = 32.32

32.32 3232 8
SO, X = = =
9999 999900 2475

Letx = 1.323

Then, x = 1.32323 e (D)

Since repeating block has only 2digit, we multiply its 100 which is
100x = 132.32323 o (i)

Subtract (ii) - (i)

99x =131

131
So, x =—
99

Letx =0.3178
Then, x =0.3178178 e (1)
Since repeating block has only 3digit, we multiply its 100 which is
1000x = 317.8178 o (1)
Subtract (ii) - (i)
999x = 317.5

3175 _ 3175 635
9990 ~ 9990 1998

So,x=

Letx = 32.1235
Then, x = 32.1235 e (1)
Since repeating block has only 2digit, we multiply its 100 which is
100x = 3212.3535 - (i)

Subtract (ii) - (i)

99x = 3180.23

3180.23 318023
So,x=

or
99 9900

Letx = 0.407

Then, x = 0.407 . (i)

Since repeating block has only one digit, we multiply its 10 which is
10x =4.077 .. (i)



Subtract (ii) - (i)

9x = 3.67

3.67 367
So, X =— or —
9 900

Answer4.
Letx = 2.36

Then, x = 2.3636 v (1)

Since repeating block has only 2 digits, we multiply its 100 which is
100x = 236.3636 . (i)

Subtract (ii) - (i)

99x = 234

234
So, x =—
99

Lety = 0.23
Then,y = 0.2323 v (1)
Since repeating block has only 2 digits, we multiply its 100 which is
100y = 23.2323 . (i)
Subtract (ii) - (i)
99y = 23

234 | 23 _ 257
99 99~ 99

Answer.5.
Letx = 0.38

Then, x = 0.3838 v (1)
Since repeating block has only 2 digits, we multiply its 100 which is
100x = 38.3838 e (11)
Subtract (ii) - (i)
99x = 38

So, x=—
99

Lety =127

Then,y = 1.2727 e (D)

Since repeating block has only 2 digits, we multiply its 100 which is
100x = 127.2727 - (i)

Subtract (ii) - (i)

99x =126

126
So, x =—
99

38 . 126 164 . 1 . .
2+ 222 = >Zwhich s in form 2
99 99 99 q



Exercise 1C

Answerl. Irrational numbers are those numbers which can neither be expressed as a
terminating decimal nor as a repeating decimal, is called an irrational number.Rational numbers
can be possible in both fraction and decimal form. On the contrary, an irrational number can
only be presented in decimal form but not in a fraction.

Eg. Rational number Irrational numbers
1) 2 =% 1) 0.200200020000
2) 31==0 2)V2,\3

Answer.2.

|3

1) g;

it is irrational number because V3 is irrational number and /81 =9 which is rational number.
Dividing a irrational number with rational is always Irrational number.

ii)v361 =19

it is a rational number, as it can be written in the form Zand decimal form also.

iii) v21
it is a irrational number because it does not have a perfect square.
iv)v144 =21

it is rational number because it can be written in form g and decimal form also.
2

V);\ﬁg

It is airrational number as V6 is irrational number and 3= 0. 66is rational

and rational X irrational is always Irrational number.

41276
10000

vi)4.1276 =

itis rational number because it can be written in forms and decimal form also.
.22
V11)7 = 3.14

it is rational number because it can be written in form s and decimal form also.



viii)1.232332333...
it is a irrational number because it is nonterminating and nonrepeating decimal.
ix)3.040040004-...

itis a irrational number because it is nonterminating and nonrepeating decimal.

it is rational number because it can be written in form S and decimal form also.

Answer.3. Yes,
Lettakex =2 andy =2
Whenwe addx +y =2 ++/2

Which is rational + irrational = Irrational, as it is irrational number because it is
nonterminating and nonrepeating decimal.

Answer.4.Yes
If a is an rational number b is an irrational number then ab will always be irrational.
As rational X irrational is always Irrational

Expect a = 0, other all are irrational number only.

Answer.5.No

V2 x\2 =2

Irrational XIrrational is not always Irrational, it may be Rational

As 2 is a rational number whereas V2 is a rational number.

Answer.6.

) (2++/3) and (2-V3)
ii) (2 ++/3) and (7 +V3)
ii)  (5++V3)and (V3 -6)
iv)  (3++V2)and (3-v2)
V) (3 ++/3) and (4 -V3)



vi)  (2++3)and (2-V3)
vii) v3and V18
viii) V3 and V27

Answer.7.

) 3+43

As rational + irrational is always Irrational

ii) V7 -2

As irrational - rational is always Irrational

i) 5 x V25

As irrational X irrational is Rational

iv) V7 x V343

As irrational X irrational is Rational.

3

v) T
As irrational = irrational is Rational
vi) VB x V2
As irrational X irrational is Rational
Answer.8.

2+2.5

=2.25

A rational number between 2 and 2.5 is

An irrational number between 2 and 2.5 isv/2 x 2.5 = V5

Answer.9.

V2 =1.414 and V3 = 1.732

Now, we can write n number of rational numbers between these. That is just greater than 1.414
and less than 1.732 and it should be terminating or not terminating but repeating.

Infinite numbers lie between V2 and V3

Like, 1.4144144414444, 1.505005000, 1.606006000



Answer.10.

2 rational number between 0.5 and 0.55 can be anything
= 0.50 and 0.52

2 irrational number between 0.5 and 0.55
= 0.511511151111 and 0.535335333

There are infinite number which lie between 0.5 and 0.55

9

Answer.11. > and
7 11

First, we have to change the number into decimal or rationaldecimal form of—; is 0.71428571 and

the decimal form of%is 0.81818181

Any rational number can lie between 0.71428571 and 0.81818181
3 Irrational number are

= 0.737337333,0.747447444, 0.797997999
Answer.12. A rational is always in the form s

53 105
So, we have — and —.
250 500

Answer.13. Two irrational number that lie between 0.16 and 0.17 can be many

= 0.16116111 and 0.1656656665

Answer.14.
i) True, rational + rational = Rational
5 17 22
Bgst 5 =5
ii) False, irrational + irrational # irrational

Eg.Leta= (1++v2)andb= (1-2)
So, a + b = 2 which is rational number.
iii) True, rational X rational = rational

Eg.4.5X 2.3 = 10.35



vi)

vii)

viii)

False, irrational X irrational # irrational.

Eg\8 x V2 = V16 — 4

True, rational X irrational = irrational

Eg2 X V2 =22

False, rational X irrational # rational number.
Eg. 3 X V2 = 3+/2, which is a irrational number.

False,
As rational numbers can be written in form S. Rational numbers cannot be written

on number line and all numbers written on number line are real.

True,

Rational numbers are numbers which can be expressed as fractions. Real number is
a set of all the numbers. So, each and every kind of number, rational or irrational will
be considered as a real number.

True,
. , 22
1 is a number whose exact value is not -

7 has a value which is nonterminating and nonrepeating.



Exercise 1D
Answer.1. ADD

) (2v3-5V2) + (V3 +2v2) = (2v2 - 5v2) + (2v3 + V3)
=vV2(2-5)+ V3(2+1)

(-3v2) +3V3

3(V3 —V2)

i)  (2V2+5vV3-7V5)+ (3V3—- V2 + V5) = (2v2 - V2 +5V3 +3V3 + V5 - 7V5)
=(2@2-1D+V3G+3)+V51-7)
= V2+8V3-6V5
i) (3V7— V24 6VIT) + (5V7 + 2v2-VIT) =
(547 + 37 + 292~ V2 + 6VT1 V11

ORI
= (V74 V2 +5V11)
Answer.2. MULTIPLY
i) (3v5) x (2v5) = (3 x 2 X V5 x+/5)

= (6 x\25)
= (6% 5) =30 {V25 =5}

i)  (6V15) x 4(V/3) = (6 x 4 X V15 x V/3)
= (24 xA/5 x V3 xV3){V15 = V5 x V3}
= (24 x3xV5){V3x V3= V9 =3}
= 725

i) (2v6) x (3v3) = (2 x3 x V6 x+/3)
= (6 x V2 x V3 xV3){v/6 =3 x V2}
= (6 x3xV2){¥V3x+V3=+9 =3}

= 18v2
iv) (3v8) x (3v2) = (3 x 3 x V8 x V/2)
= (9 x V/16)
= (9 x H){V16 = 4}

= 36

W (VI0) x (VIB) = (V2 x VB) x (VZ x VZ x VZ x V)



= (VZx2) x (V2 x V2) x (V5 x V5))
= (2 x2x5){V2xV2=+4=2,V5 x5 =25 =5}

=20

vi)  (3v28) x (2v7) = (3 x 2 x V28 x\7)
= (6 x V196)
= (6 x 14){V196 = 14}

Answer.3. DIVIDE

D (169) = (47) = 2= 1O 7 x3)

= 443

i) (12vT5) + (av3) = T = B TE 3 y)

= 4/3

i) (18v21) + (6v7) = fﬁ_l = 18:5;@{\/2_ = V7 X3}

= 3V3

Answer.4.Simplify

i) (3—VI1)(3+V1I) =3 x3+3 x V11— V11 x 3 — V11 x V11

=9+ 3y/11 - 3v11 - 11{V11 x V11 = V121 = 11}
= =2

i)  (=3+vV5)(-3-v5)=(-3%x-3+(-3)xV5—-vV5x -3 -5 x+5)
= (9 — 3v5 + 3v5 — 5){V/5 x V/5 = V25 = 5}
= 4

iii)  (3—+3)?=(a—b)?=a®+b%—2ab
Here,a = 3and b =3
= 324 (v3) —2(3xV3)
=9+3-6V3{vV3xV3=+9=3}
=12-6V3



vi)

(V5 =V3)" = (a—b)? = a? + b? — 2ab
Here,a =5 and b =3
= (V5)" + (V3)2 - 2(V5 xV3)
=5+3-2V15{V5xV5=v25=5V3xV3=v3=3}
= 8-2V15

(54+V7)(2++V5) =(5%x2+5%xV5+V7 x2++/7 x/5)
= (10 + 5V5 + 2v7 + V/35)

(V5 —VD)(VZ = 3) = (VB X VZ — VB x V3 — (~V2) XV — (—V2) x V3)
— (VIO - VIS - 2+ VE)(vZ x V2 = V& = 2}

Answer$.(3 +3)(2+2)" = (3++3) (22 +V2" +2(2xV2))

Answer.6.

)

iii)

=(3+V3)(4+2+4/2){V2 x V2 = V4 =2}
= (3+3)(6+4V2)
=(3x6+3x4V2+V3x6+13x42)
= (18 +12vV2 + 6V3 + 4v6)

(5-V5)(5+5) = (52— V5 ){(a + b)(a - b) = (@* — b*)}
= (25-5)=5{V5xV5=+25=5

It is Rational number.

(V3+2)" = (a+b)? =-a® + b? + 2ab

=3 +22+2(V3 x2)
=3+2+4V3{V2xV2 =4 =2}
=6+4V3
[t is Irrational number.
2413 _ 2413
3v52-4117 3xVAXV13-4x/9%/13
2V13 2V13 2 -

3x2xV13—-4%x3x+V13 V13(6—-12) —6

It is Rational number.

V8+4V32 —6V2 = V2 xVa+ 4 x Vi xVExV2—6V2
=2V2+16V2 — 62



= V2(2+16—6) = 12v2

[t is irrational number.

Answer.7.
D (5+VID)(5 - VID) = (@> - b)) = (52— V1T )
= (25 - 11){V11 x V11 = V121 = 11}

= 14 chocolates

ii) She wanted to make others children happy by distributing chocolates and she has
caring nature.

Answer.8,
i) (3v45 — V125 + 200 — V50) = (3 X V9 X V5 — V25 X V5 + V2 X V25 x V4 —
V25 x/2)
= (3x3xV5—5V5+5x2V2—5V2)
= (9vV5 — 5V5 + 10v/2 = 5v2)
= (4V5 + 5V2)
.. (i?_ 3\/FO+E)_ 2><\/§><\/§><\/1_0_3><\/Z><\/7><\/§ ABXA11
if) %~ v Tves) = C Vaxy7 T oxvil
5 5
=<2\/§—3\/§+g>=<—\/§+g>

Make denominator same, multiply it by 3

=(ﬂ>=_2

3 3

i) V724800 — V18 = (V2 X V4 X v9 + V2 x V16 x V25 — V2 x /9)
= (2Xx3xV2+4x5V2-3V2)
= (6VZ +20vV2 — 3v2)
=232



Exercise.1E

Answer.1./5
Let M'OM be a horizontal line, taken as the x-axis and let O be the origin. Let O be 0.
Take OA = 2unit and draw AB1OA such that AB = 1unit. Join OB.

According to Pythagoras theorem, in AOAB

OB =/ 0A2 + AB2 = 22 + 12 =45

V5B 1

OD = OA =+/5. Thus D, represents V/5 on number line.

Answer.2.

Let M'OM be a horizontal line, taken as the x-axis and let O be the origin. Let O be 0.
Take OA = 2unit and draw ABLOA such that AB = 1unit. Join OB.

According to Pythagoras theorem,

OB = /042 4+ AB? = /(\/E)2 +12=43

Answer.3.Draw a line of 10 cm MN

Increase it 1 cm more from N to O

Draw a bisector of MO

Now draw a 90° angle from N and name the point E and taking NE as a radius draw an arc
Take the point D where the line cuts

Now ND= NE

Answer.4.

Construct a right angles triangle ABC such that AB=2cm and BC=2cm.



Apply Pythagoras theorem AC = VABZ + BC2 =22 +22 =4+ 4 =+/8
Taking A as centre and AC as radius, Draw a arc cutting the number line at D.
D represents AC=AD=+/8.

Point D represents irrational number v/8 on number line.

Answer.5.

Draw a line named XY with measure 4.7unit.
From Yadd 1cm and mark as Z
Take the half of XZ and mark it O
Take the measure of X0 as radius and with O as centre draw a semi-circle.
And from Y draw a line perpendicular to XY, touching the semi-circle at D.
Take compass pointer on Y and the pencil point on D and then draw an arc on no. line.

Hence mark on no. line as root 4.7.

Answer.6.
Draw a line AB of 10.5 units
Extend the line BC = 1 units and AC = 11.5"units

Take the midpoint of ACas O = %5 =575

Draw the semicircle from A to C with O as center.

Draw a line Perpendicular to AC at point C until it bisects and intersects with the semi-circle
forming a new point D, ND, CD = V10.5

With point M as center draw an arc equal to length MD on the number AC intersecting at

Point E. Now OD = OE =+v10.5



Answer.7

.Draw a line named XY with measure 7.28 unit.
From Yadd 1cm and mark as Z
Take the half of XZ and mark it O
Take the measure of XO as radius and with O as centre draw a semi-circle.
And from Y draw a line perpendicular to XY, touching the semi-circle at D.
Take compass pointer on Y and the pencil point on D and then draw an arc on no. line.
Hence mark on no. line as root 7.28.
Answer8.
Draw a line AB of 14+9.5 = 10.5 units
Extend the line BC = 1 units and AC = 11.5 units

Take the midpoint of ACas O = %5 =5.75

Draw the semicircle from A to C with O as center.

Draw a line Perpendicular to AC at point C until it bisects and-intersects with the semi-circle
forming a new point D, ND, CD =+/10.5

With point M as center draw an arc equal to length MD on the number AC intersecting at

Point E. Now OD = OE =v10.5 = 1 + V9.5

Answer9.
Draw a line AB is lie between 3-4 ,and given no. is 3.765 if we divide the no. 3 by 3.1,
32,33, s ,3.9
Here, 3.7 lies between 3.6 and 3.8
On further division we found that 3.76 lies between 3.71 and 3.79
On further division we get 3.765 lies between 3.761 and 3.769

Hence, we get the point 3.765 on the drawn line.



Answerl10.

Draw a line AB is lie between 4 - 5 and given no is 4. 67= 4.6777

Here 4.6 lies between 4.1 -4.9

On further divide we found that 4.67 lies between 4.61 - 4.69

On further divided we found that 4.677 lies between 4.671 - 4.679

On further divided we found that 4.6777 lies between 4.6771 - 4.6779

Hence, we get the point on no. line 4. 67.



Answer.1.

Answer.2.

)

ii)

iii)

vi)

vii)

viii)

Exercise.1F

S S M
T = T Vs TP 23

(V2 x+v2 =+4 =2}

— V3 VZ[V3 X3 =3 = 3}

1 _ 1 V7 _ N7 _ V7
— ==X —== —=—
7 N7 ONT 7 7
N5 _ 5 23 2T _ 2Vi5 _ VS
2V3 237 23 4xy3° 12 6
11 2—/3 2—V3 _2-V3 _2-v3 _ ,
23 203 2B 22 V3’ =1 2 V3
1 1 V5+2 _ V5+2 V542 _ VE5+2
V5-2 _\/§—2X\/§+2_\/§2_22 T 5-4 1 5+v2
! ><5—3«/2_ 5-3v2 _ 5-3V2 _ 5-3V2.~ 5-3V2
543V2  5+3V2° 5-3V2  s52-(3yZ)°  26-9x2. 25-18 7
1 1 V76 [ NTHV6 . VT+6
T = Ve T s e VI Ve
4 4 VIT+V7 4(\/_+\/_) 4(\/ﬁ+\/7) 4(\/_+\/—)
V7 VAV VD e 17 =VIl+V7
I+V2 _ 142 2492 _ 1X2+1XV2HV2X24V2XV2 _ 2+\/_+2\/_+2 _
LE_ 1T 2 — (VZxVZ=+i=2)
_443V2 4+43V2
C4-2 2
3-2v2 _ 3-2v2  3-2v2 (3-2v2)" _ 32+(2v2)"-2(3x2v2) _ 9+4x2-12v2
3+2V2  3+2V2 3-2V2  32-(2y7)° 9—4x2 - 9-8
9+8—-12v2
_2+8-1V2 17 —12v2

1



Answer.3. Given, V2 = 1.414,v/3 = 1.732,+/5 = 2.236 and V10 = 3.162

i) 2 __2 __2 /10002000 _ ggg,
5 2236 2236 1000 2236
. 2-v3 _ 2-v3 _ V3 _ 2V3—V3° _ 2V3-3 _ 2x1732-3 _ 3.464-3 _ 0464
ii) B - F XB 7 - 3 - 3 = = 0.155(approx)
VI0-V5 _ 3.162-2.236 _ 0.962
iii) 7 e " 1aa = 0.655(approx.)
Answer 4.
. V2-1 _
i) ﬁ+1—a+b\/§
LHS,
VZ-1 VZ-1 (VZ-1)" V2 +12-2(2x1
X =( > ) = ( ){( —b)? = a%? + b? — 2ab}
V2+1 V2-1 V2© —12 2—-1
2+1-2v2
=—\/_=3—2\/§
1
As LHS=RHS
3-2V2=a+bV2
So,a=3 and —2V2 = b\2;b = —
i) ZM =aV5+b
LHS,
2-V5 2-v5,_(2-V5)5 22— V5 —2(2x5)
2+\/_ FoNET 22_\/32 4-5
4 +5~ 45
_—1{(a—b)2—a + b? — 2ab}
9—-45
= =4V5-9
-1
As LHS=RHS
“4/5-9=aV5+b
So, 4V5 = aV5;a = 4 and b=-9
V3+VZ
iii) ﬁ_ﬁ—a+b\/6
LHS,
V34VZ V34VZ_ (V3 +4V2)? V3 +Z +2(V3 xV2) 3+2+2x/—{(a_b)2
VB2 VBAVE VT VT 3-2 !

= a® + b? — 2ab}



=5+2v6
As LHS=RHS

~5+2V6=a+bV6
So,a=5 and 26 =bV6; b =2

v) 2B b3

7443
LHS,
5+2\/_ 743 (5+2\/_)(7 4V3) 5X7+5x—4V3+2V3x7+2V3x 43
T+ 43 T—43 72 — (4/3)2 49 —-16 x 3
35—-20V3+14V3-8%x3 35-24—6V3
- = =11-6vV3
49 — 48 1
As LHS=RHS
~11-6V3=a+hbV3
So,a=11 and —6V3 =bV3;b=—

Answer.5.Given, V3 = 1.732,/5 = 2.236,V6 = 2.449 and /10 = 3.162

i 1 1 Xx/_\/— V6—/5 \/_\/_ 2.449-2.236
V6+vE  vo+vE . Vo—vs R NE 6-5 £8 1

= 0.213

. 6 6 V5-v3 6(\/— f) 6(V5—v3) _ 6(\/— V3) _ _

i) T3~ i N N — = 3(2.236 -1.732) =3 X
0.504 = 1.512

1 _ 1 % 4V3+3V5 _ 4V3+3V5 _ 4x1.73243x2.236 _ 6.928+6.708 _

iii) #3-3V5  4/3-3V5 T 43435 (4y3)°—(35) 16x3-9x5 48-45
13636 _ 4oy

3

2 2
3+V5 _ 3+V5 _ (3+V5)  _ 3%+V5 42(3xV5) _ 9+546v5 _ 14+6v5 _ 14+6X2.236 _

3-V5  3-V5  32_y5° 9-5 4 4 4
14+13416 _ 27416
" == = 6.854

14+2v3 _ 1+2«F 24v3 _ (142v3)(24V3) _ 1x2+1xV3+2v3x2+2V3xV3 _ 24+V3+4V3+2xV3°
v) 23 23 2B 22_y3° 4-3 - 1 -

24+5V/3+6=8+5x%x1732=8+8.66=16.66




VEHVZ _ VBHVZ B2 (VE+VZ): | VE4VZ +2(VExy2) _ 5+2+42v10 _ 7+2y10 _

vi) V52 V52 T VEH2Z  Boyzt 5-2 -3 3
7+2x%3.162 — 13.324 — 4441
3 3
Answer.6.

. 7V3-5V2 _ 7Y3-5V2 _ 7V3-5V2 % 4/3-3v2
i) VABIVI8 | VIGXVIHVOXVZ  #V3A3VZ . I-3vZ

7V3 X 4V3 + 7V/3 x —3v2 — 5v2 x 4V3 —5V2 x —3v2 28 x 3 — 21v6 — 206 — 15 x 2

2 - _
(4\/§) _(3\/5)2 16 Xx3—-9%x2
_ 84-41V6+30 114 -41V6
N 48 — 18 N 30

2v6—5 _ 2v/6—5 _ 3V5+2V6 2\/_><3\/—+2\/_><2\/_+( \/—)x3\/—+( V5)x2v6 _

ii = X
) 3V5-2v6  3vV5-2v6 ~ 3v5+2V6 (3v5)*-(2v8)"
6v30+(2v6)*~3xV5° ~2v30 _ 4V30+4X6-3x5 _ 4v30+24~15  430+9
9X5-4%6 - 45-24 - 21 o |
Answer.7.

. 4+V5 | 4—VE _ a+V5 _ a+V5 | 4—VE _ 4=/5 _ (4+V5)° (4—\/5) 42+\/_ +2(4><\/_)

i) = X X = >F
4—5  4+V5  4—V5 4+V5  4+/5° 4—5 425 425" 165
42.4+y5”—2(4x5) _ 16+5+8V11 4 16+5-8V11 _ 21+48y/11+21-8V11 _ 42

16-5 - 11 11 4 11 T 11

. 1 _ 2 3 3
D e v

1 3-V20B3-V2 _V3-VI_\3-V2
B2 B2 yF -y 3-2 1

2 V53443 2(\/_+\/_) _205+¥3) _2(¥5+V3) _ = 73

— V-2

V53 VBHVE VT T >-3 2
3 V245 _3(V2+5) 3(\/§+\/§)_3(\/§+\/§)__\/§_\/§
VI-V5 V24N v _y& | 2-5 3

Equate to question

— V32— (VB +V3)—VZ-VE=VE—VZ-VE -3+ VZ+VE=0

24+V3 | 2—/3  3-1
2—V/3  2+V3  V3+1

iii)



. 2+ﬁx2+ﬁ 2—«/§X2—«/§ \/§—1X«/§—1
T 2—v3 7 2+v3  2+v3 7 2—V3 V341 V3-1

_ (2+\/§)2 (2—\/3)2 (V/3-1)?
- 2 2 + 2 + 2
2243 22-4/3 V3 -12

224437 42(2x3) N 224y3°-2(2xv/3) N V3 +12-2(V3x1)

4-3 4-3 3-1
_ 4+43+44V3 | 4+3-4V3 | 3+1-23
! 1 2
I3 TS L 20 g 4B 474V 42— VE =163

. 26 62 _ 83
V) Zvat Ve Ve

_ 26 VEVE, e VEi_ 8 Y62
TVZHV3 T V23 V6+V3 T V63 V62 T V6—V2

_2V12-2V18 | 6V12-6V6 _ 8V18-8V6
VI3 V6 V3 Ve VT

=2x/ﬁ—2\/E n 6V12-6V6  8/18-8V6

2-3 6-3 6-2
_ 24/12-24/18 n 6V12—-6vV6  8Y18—8V6
T -1 3 4

=2 Is | 3@22VE)  HVIBTG) 5 /18 — 912 #4212 — 2V6 — 2vI8 + 26 = 0

1 3

Answer.8.
: 1 1 1 1 F
D e T Fs onE a1
LHS,

_ 1 ><3—\/7_i_ 1 X\ﬁ—\@ 1 V5-v3 1 V3-1
T3+V7 T 3—V7 V745 T V7-VE VB+V3 T V53 | V341 V3-1

3-V7 V75 V5—V3 V3-1
= z+— 7 2 7+ —
727 VT E VB3 VB-12

_3=V7 | V7-V5 | V5-V3 | 3-1
T 9-7 + 7-5 + 5-3 + 3-1
_ 3—\/7+«/7—x/§+\/§—«/§+«/§—1 _ 3775 +V5-3+V3-1
2 2 2 2 2

= 31_2_q
2 2
As LHS=RHS, hence Proved

‘s 1 1 1 1 1 1 1 1 _
D SRt oG T A T e T e Ve T e T Ve 2

LHS




1

X
6+V7

V3 1 x‘/§ V4 1 x\/Z V5 1
V3+V4 Va+v5 V5+v6
V8—/9
V8—/9

V2

1

1

1+2

V5-v6
+ N +

+

+

X 1_‘/§+

V3-V4 Va—V5

V3-v3
1

X
2+/3

1-—
1

NN
e

N
N

X
8+v/9

X

7+/8

VI3 | V3VE | NAVE | VEE | V6T VT-VB VB9
+ 2 2 + 2 2 + 2 2 + 2 2 + 2 2 + 2 2 + 2 2
VEF EAE T B 6 VBT VT B VB0

1-—

2
2
12—/2

1- 2+\/7—\/§+\/§—\/Z+\/Z—\/§+\/§—\/E+\/g—\/7+\/7—\/§+\/§—\/§

5

1- 2+\/E—\/§+\/§—\/Z+\/Z—x/§+x/§—\/5+x/3—x/7+x/7—x/§+\/§—\/§

1—v2+v2—/3+V3-V4+/4—/5+/5-16+V6 -7 +/7—/8+/8—9

RHS, hence Proved

As LHS

Answer.9.

a+ b5

7 - 35
3-+/5

7 4+ 3V5
3+4/5

Solve LHS

X

7-3vV5 3++/5

5
5

3 —
X

7 + 35
3++5

3++5

7x3+7x (=V5) + 3¢5 x 3+ 3V5 x (—V5)

5

3 —

3 —

325

7x347%XV5+ (=3v5) x 3+ (—3vV5) x5

32 V5

21 + 745 = 9V5 — 3 x V5

21— 7v5 + 95 — 3 x5

9-5

21+ 2vV5—15—21+ 25 + 15

21—-2/5-3x%x5

21+2V/5-3%5

Equate LHS to RHS

bV5 =+/5b =1

a=0;

Answer.10.

VI3 —V11 VI3 -V11 VI3+V11 V13 +V11

13 ++v11

V13 - V11

X + X
13++v11 +v13-+v11 +13-+v11 13 ++v11

+
13++v11 +13-—-+v11




_ (I3 -VID? w—w—)
VI3 —VIT VI3 -VIT
\/_+\/_1 —2(V13xV11) | VI3' + VT +2(VI3 x V1)

13— 11 13— 11
_ 13+11-2V143 s 13+ 11+2V143 24— 2V143+24+2V143 48 _
- 2 2 N 2 2
Answer.11. Given x = 3 + 2v2
Put x value in x+%
1 1 1 3-2v2 3-2V3
x+==3+2V2+ =3+2V2+ X =3+2V2+——
x 3+2V2 3+2v2 3-2V2 32 _ 2.2
-2V3 —2V2 3-2V2
3+2\/§+ 2x/_+ =34+2V2+ =3+2V2+3-2V2=3+3
9_4x2 9-—8 1
=6

It is Rational number.

Answer.12.Givenx = 2 — /3
. 1\3
Put x value in (x — ;)
(a—b)3 =a®—b3~3ab(a—b)

Here a/x = 2 — /3 and b/— = \/_ (2_1\/?_, X iig = ;:’gz — 24+_\f = 2+1\/§) =243

(x—l) = (2-V3-2-43)" = (-2v3)’ = -8 xVZ7 = -8 x VO x V3
= —8x3xV3=-24V3

Answer.13.Givenx = 9 — 4/5
nx?+Lt—(x42)— Do (x4 Z 2
Put x value in x* + pri (x + x) 2 (x X x) = (x + x) 2....(0)

11 9+4\/_ 9+ 44/5 9 + 4+/5 9+4v5 94445
- S = S = = =9 + 445
X 9- 45 945 92— (4y5)° 81-16xy5 81—80 1

Put in equation (i)

2
(9-4V5+9+4V5) —2=182-2=324—2=322



Answer.14.Givenx = 2=

12 2 5+\/_ _2(5++v21) 2(5++v21) 2(5++21)
x SV 521 5-vII 54vIl s2_yar2 | 25-21 4
2
_ (5+v21)
B 2
1 5-+21 5++21 5-v21++21+5 10

Answer.15.Givena = 3 — 21/2

@2 =(3-2v2) =32+ (2v2) - 2(3x 2V2) =9 + 4 x 2 — 12VZ = 17 — 12V2
1 1 1 1 1

Cl2_(3_2\/2)2_32+(2\/2)2_2(3X2\/E)=9+4X2—12\/§=9+8—12\/§
1

T 17-12v2
Rationalise
1 17+12\/_ 17 + 12v2 17412V2  17+12V2  17+12V2
17— 12v2 17+ 1292 172 — (12\/5) T289-144x2 289288 1
=17 4+ 122

1
a? ——3=17-12y2 = (17 £42V2) =17 - 12V2 - 17 - 12V2 = 242

Answer.16.Givenx = V13 + 2v/3

1.t V13-2V3  V13-2y3  13-2V3 _13-2¥3 |
X Vi3+2v3 VI3—2v3 VI3 - (2V3) T13-4x3 13-12

-2V3

=V13+2V3 - (V13 -2V3) =V13+2V3 -V13+2V3 =43

Answer.17.Givenx = 2 + V3

1__ 1 2-v3_2-v3 2-43
x_2+\/§ 2—\/§_22_\/§_




=) -3l = (e e
= (2+V3+2-V3)' —3(2+V3+2-3)
=(4)2-3(4)=64—-12=752

. _5-v3 _ 543
Answer.18. Given x = P and y =
5-V3 _5-v3_(5-+3) _52+V3 -2(5xV3) _25+3-10v3 _28-10V3
T54v3 5-v3 52 _ 3° 25-3 - 22 22
_2(14-5V3) 14-5v3
- 22 n
5+v3 5+V3 (5+V3) 52+\/§2+2(5x\/§)_25+3+10\/§_28+10\/§
Y53 543 52— /3 25-3 B 22 S22
_2(14+5V3) 14+5V3
B 22 1

14-5V3 14+5V3 14-5/3-14—5/3. —10V3

X—y=

1 11 11 T 11
: _V5+V2 _V5-v2
Answer.19. Given a = NG and b = NI

Equation 3a? + 4ab — 3b?

3(\/§+\/§>2+4(\/§+\/§Xx/§—\/§>_3<x/§—x/§>2
ek 2 V5 -2 5+2 V5 +v2

3<<x/§+x/§>2_(x/§—\/§>2>+4 ((7+2\/_) ~(7- 2\/_)>

V5 -2 V5 ++2 (2v10)*
_3<49+40+28\/_ (49+40—28\/_)>
49 — 40
49 4 40 + 28vV10 — 49 — 40 + 28V10 56v10
- ( . )+4=3( d )+4

_ 56v10

+4
3




Answer.20.

_ V32 V3H2
V3+v2' V3-v2
Rationalise
_BoVE B-VE_ (VB VBT -a(BxE)_3+2-26_ (e
"BV B2 BT 3-2 o
_V3+VZ V342 _ (\/_+‘/_) ‘/_+‘/_ t2(V3xV2) _3+2+42¥6 .,
T2 VEHVE VT 3-2 o

a? +b? —5ab = (5 2v6)" + (5+ 2v6)" — 5[(5 — 2V6)(5 + 2V6)|
:52+(2\/5)2—2(5x2\/5)+52+(2\/3)2+2(5x2\/€)—5(52—(2\/€)2)
=254+4%x6—20V6+25+4%x6+20V6 —5(25—4 X 6)

=25+ 24 — 20V/6 + 25 4 24 — 206 — 5(25 — 24)
=50+48—-5=98—-5=093

3-V5  _ 3+/5
Answer.21 P=3779"3"%
Rationalise
3-V5 3-V5_(3-V5)" 324VE —2(3xV5) 9+5-6V5 _14-6V5
PE34VE 3-8 g2 V5 9=5 4 4
_7-3V5
B
3+\/_ 3++5 (3+\/_) 32+\/§2+2(3xx/§)_9+5+6\/§_14+6\/§
17334 3y 9-5 4 4
7435
2
_7-3V5 7435 72— (3v5) _49-45_4_
Pa4=" 2 4 4 &

p*+q*=@+q?-2.pq

7-3vV5 7435\ 7—3V5+7 +3V5\° 1472
P 2

—) —2=72-2=49-2
2 T2 2 )

2
=47



Answer.22.
) L1 (HEWT _ (THENTG | (e
e GRS (IR~ (70e) T ({7 e ea( i) |1

__(7+V6)+V13  (V7+V6) +V13 (V7 +16) +V13 _ (V7 +v6) +VI3 V42

(7+6+2V42) - 13 13 +2V42 - 13 2V42 2V42 Vaz
V7 X VA2 + V6 x 42 + VI3 x V42 V294 + V252 + /546
2 x A2 a 2 X 42
VA9 XV6+V36 X V7 +V546 _ 7v6 + 67 + /546
- 84 - 84
3 3 3Bz _ 3((V3+E)+2)  3((V3+VE)+2)

D B T e (BN - (T <\/§Z+¢§2+zw§+¢§))—z

_3((B3+V5) +V2) 3 (V3+vE)+v2 _

y X(\/§+\/§)+\/2X3—\/15
6 + 2v3V/5 2 3+43V5

3
2 3+ /15 3 —+15

2 x (EHEDGT)

o (BHEHDEVIS) _ _%(3\/§ +3V5 4+ 3v2 — 3v/5 — 5v/3 — V/30)

3
2 -6

N

2v/3 = 3v2 + /30

= 2 (~234 3V2-V30) = .
4 4 (2+v3)-V7. < 4((2‘*\/5)‘\/7) _ 4((2‘*\/5)—\/7) _ 4((2+\/§)‘\/7)

iii) 2T (2+V3)+V7 x (2+V3)—V7 (24v3)’ 7 = (22+\/§2+2(2X\/§)>_7 T (4+3+4V3)-7

= X

_4(@+V3) V7)) 4(2+V3)-V7) (2+V3)-V7) 3

T+43 -7 43 V3 V3
=2x\/§+\/_2—x/7x\/§=2\/§+3—x/ﬁ
V3 3

Answer.23. Given V2 = 1.414 and V6 = 2.449,
1 _ 1 ><x/§+(\/§—1)= V3+(vV2-1)
VB-V2-1 VB-(Z-1) 3+(Z-1) 5 -(y2 +12-2421)

3+ (V2-1) 3+ (V2-1)
T 3-(2+1-2V2) 3-3+2V2




VB+(Z-1) 22 _2(V6+VZ -V2) V6+42-V2 V6+2-V2
22 22 4x 2 T 2x2 4

2449+2-1414 3.035
= 2 =— = 0.758

. 1
Answer.24. Givenx = P

@

Rationalise

1 2+V3  24+3 2443
X = X = > = =243
2-V3 2+3 2_y3* 4-3

> x*—2x2—7x+5=(2+v3) —2(2+V3) - 7(2+V3) +5
=23+\/§3+3[(2><\/§)(2+\/§)]—2(22+\/§2+2(2><\/§))—14—7\/§+5

=8+3V3+6V3(2+V3)—2(4+3+4V3)-9-7V3
=8+3V3+12V3+6.V3 —2(7+4/3) = 9= 7V3

=8+15V3+18—-14—-8V3-9—-7V3=26—14—~9+ 15V3~15V3=26—-23 =3

Answer.25.GivenvV5 = 2.236 and V10 = 3.162
15 4 15
V10 + V20 + V20 — /5 — /80 /10 + V4 x5 + V4 + V10 — /5 — V16 x /5
15

V10 + 2v/5 + 2V10 =5 — 4V5
15 15 5 5 5 399 ( )
= = = = = = O. a rox.
3V10-3v5 3(V10—+V5) A10-+5 3.162-2236 0.926 r




EXERCISE 1G

Answer 1 —:
z 1 2.1

(i)—: 23x23=23"3=21=2 v aM+4 gt = ghtn
: 1 z1 o1

(i) —: 23X 25 = 23's5 = 215 o aM 4 g0 = gm+n
s 2z sz 9 3

(iii) —: 7eX73= 76 3="76=72 g 4 gN = gm+n

(V) = (1296) x (1296) = (1296)+*2 = (1296)s = (6%)s = 6+ = 63

=216 v am +al = amgamn = amn
Answer2 —:
l m
® - 6— = 6i5) = 630 : aa—n = a(m=m
65
l m
(ll) —: 8—2 = 8%_2 = 8% = 8(_%) d a_n — a(m—n)
83 a
E m
2
(iii) —: 5—2 —5(3) = 5 2 _ st
53 at
i1 1 1
Answer3 —: (i) —: 32 x52=(3x%x5)+ =15+ wa™ x b™ = (ab)™
5 5 8 5
(ii) —: 26 x38=(2x%x3)8 =68 wa™ x b™ = (ab)™
11 1 1
(iii) —: 62X 72=(6X%X7)2 =422 wa™ x b™ = (ab)™
1 1
Answer4 —: (i) —: (3%):=3"2=31=3 o (@M)" = a(mn)
1 leg 4
(11) —- (33)4 =33 =33 (am)n — a(mn)
(iii) — - (1 )% 3 (1)‘”% 3 (1)2 1 o oman ()
i) —: |\37) =13 =\3) =39 s (@Mt =a
1 1 (3d)
Answer5 —: (i) —: (125)s = (53)5 =53/ =51 =5  (@M)" = a(mn)
1 1 1
() —: (64)s = (26)s = 2(9%) = 21 = 2 + (@™)P = atmm)
3 3 3
(iii) —: (25)2 = (5%)z = 5(25) = 53 = 125 (@M = g(mn)
3 3 3
() —: (81 = 3% =3 =33 =27 w (@M)n = a(mn)
V) = (64)73 = (82)75 =g (¥3) —g-1 = é (@) = a(mmga1 = 1
a



_1 _1 (a1 1 1
(- @F=@E)s=2 =222 @mr=atmgat = -

Answer6 —: Given a=2,b=3

_ 1 1 1 1

. b a 1 -1
— + b = = = — A = —
D= (@+D) =mmTgre 1 P73
_ 1 1 1 1
i) —: aypb 1: — R N T
M= (@ +b°) === a"=3

Answer7

_% 2 _% —gxz -3 3
o-(5) =(6) -0 -6 -0 -5
2w (@) = g(mn)gy-1 zg

1 1 1
() —: (14641)°25 = (14641)% = (11%)7 = 1175 = 111 = 11

(am)n — a(mn)

- (@) -0 - ()

v (@M = aMMgat!l = 2

o= G- () -6

B(am = qmn)g -1 — %

Answer8
4 1 2 2 3 1
(i) —: >+ s+ <=4 X (216)3 + 1 x (256)+ + 2 X (243)5
(216)" 3  (256) + (243)7s

(am)n — a(mn)&a—l — l
a

le
Z E l 3)(3 4><E 5
=4x(63)3+1x@")2+2x(3)5=4%x(6)"3+1x %) +2x(3)

=4X6%°+1X+2Xx3=4%X36+1%X64+6=214

(i) - (%45)‘§ + (g)‘% ) =(@)) (@) ea=n

T T R

5 5 16



v (@™n = q(mn) g -1 —

3 % _3 (_g)] 3 - X; -
- @8- -0 -0 |
R (G TR OB ER (OB B (6
_ 8 27 125 _ e (omMN _ -(mn) -1 _ 1
ﬁ ? 5 = 1 s(@™)"=a &a " = 3
_ (25)3 X (729)5 (52)3 X (93)§ 55 x 91 125
(iv) = 2 CRNE - 2 iT52x32x 24 16

(125)3 x (27)3 x (8)3  (53)3 x (33)3 x (23)3

(am)n — a(mn)

1 1
Answer9 —: (i) —: (13+23+3%)2=362=6

(ii) —: [5 (83 + 273)3]4 = [5 ((23)% + (33)%)3]Z — [5 (2(3><%) + 3(3x§))3]1
= [5(2' + 31)3]% = [5(5)3]% =[5 x 125]% = [5“%] =T

2°4+7° 1+1

.. 0.—
50 1 & i

(iiii) —:

1 l 1
(iv) —: [(16)5]2 =43=2
Answer10

(i) — : LHS—[83><22><25 ] [325><125 ]

Sles 67+ [(@0) <60

_[2‘2x2%x5 ]

— = — 2 = /2 = RHS
[2‘2 X S_E]
2
S (64 )-§ 1LV (125)5 RS- (5)“ R
1) — ¢ = = —_— = |- -
125 sseve Y64\ 64 aiy 44 g 4
(ﬁ) ((g) ) 5
—25+5+5—65—RHS
16 4 4 16

1 1 l *
(ilii) —: LHS = 7 {3‘”1 + 4‘”1}4]

144
7{(81)i + (zss)i}zl =

= |73+ 4}%]4 = [7”%]4 = 7% = 75 = 16807 = RHS



1
1N\ 1.1
Answer11 —: V3/x% = ((Xz)?)4 = x2T% =xs w ((@M)MP = amrP

5 1

1 1 1 1 1 5 1.1 2
Answerl12 —: 32.32.%/32 =23.2:.(32)12 = 25.25.(Qz = 23" 2 = 212 = 2

1\° 16 ~ 152 225 25
<(15)§) 153

6
176 <(9)%) 2x2x6 3
Answer13 —: (i) —: (@) = 3+ 3 _27_3
94

5 5
1\ 2 1Nz 1.5 1 1
(i) a2)s\ ((12)5) 12552 122 (12)2 4 2
U\ T G T S 27 T T3
(@7y°)
1\ ~2 1\2 1
(15)= ((3)2) 3*2 31 3
(iii) —: | —— = = = =

1 N 1
32 ((15);) 15+° 15z 152
Answer14 —: () —: 5x+2=2

5x+2 =25

5x=32-2=30

30
X:?:6
(i)—: V3x—2=4
3x — 2 = 43

3x=64+2 =066

o= (6 -6
-6
-6

(iv) —: 5% 3 x 328 = 225
5X=3 % 32Xx=8 = 25 % 9 = 52 x 32

x—3=2 &2x—-8=2



x=5 & x=7=5
33X.32X
(V)_: 3x =\ 320
33X+2X—X — 324_0 — 35
34X:35
4x =5
5
*=1

Answerl5 —: (i) —: LHS = x71ly.\Jy lzvz-Ix = \/g\/%ﬁ = /z—iz =1=RHS
1

e
a
1 1 1
1 \a—c 1 \b-a 1 \c-b
(i) —: LHS = (xa—b)a < (Xb-C) ° (XC—a)C
VIR S SV S SRV ( E } 1 f L )
= Xa-b"a-c, Xb-c"b-a, Xc-a  c-b = (X) (a-b)(@@a—c) " (b=c)(b-a) ' (c-a)(c-b)

—(b-c)—(c—a)-(a—b)

—b+c—c+a—-a+b

(== : L) (

= (x)\ @b B-0@-b) -ab-0/) = (x)\" @b b-0c-a
0

— XGHE-aED = 0 = 1

Xa(b—c) Xb ¢ Xab—ac : X(ab—ac—ab+bc)
oy _ (X)) _ N B\ ¥
(i) —: LHS = xb(@-c) <Xa> ~ xab-bc ° (X a) N xbc-ac
— y(ab—ab+bc—bc+ac-ac) — ¢0.~ 1 = RHS
2 2
(Xa+b) (Xb+c) (Xc+a)2 X(2::1+2b)X(2b+2c)X(2c+2a)
(iv) —: LHS = =

(XaXch)4 X yday4byic

)

= x(@-b)(b-c)(c-a)

= x(2a+2a+2b+2b+2c+2¢c—4a—4b—4c) _ y(4a—4a+4b—4b+4c—4c) — 40 — 1 = RHS

b+c—a

Xb
16 —: F

— X(b—c)(b+c—a). X(c—a)(c+a—b). X(a—b)(a+b—c)

xa

— yb?+bc—ab—bc—c?+ac yc?+ac—bc-ac-a’+ab ya’+ab—ac—ab-b?+bc

c\ cta-b a\ atb—c
(X ) <X > _ (Xb_c)b+c—a (Xc—a)c+a—b (Xa_b)a+b—c
A= A\ . .
X

X
2_ a2 12 W24 22 _ _ _
= xa'-a +b“-b“+c“—c“+ab—ab+ac—ac+bc-bc _ XO =1
n, —2
<9“x32x<3‘7) —(27)“)
Answerl7 —: Simng3 =

(3Zn x 32 x (3)2%2 — (33)“) 1

33m x 23 27




(32n+2 X 3n _ 33n) 1
a 33m x 23 T 27

33n+2 _ 3311 1

T 33mx 23 27

_(3@E*-1) 1
T 3Bmxg 27

_(3"x8) 1

T (33mx8) 33
— 33n-3m _ 3-3
3n—3m = -3
n—m=-1
m—n=1
Answer 18 —: V6 = 1.348
V7 =1.913 V6 < 1.682 < 1.913

V8 = 1.682



MULTPLE CHOICE QUESTIONS

Answerl-(d)

. 0 : . P .
> 0 can be written as T and ration number can be written as awhere P & Q are integers and P #
0.

Answer 2-(a)

. . 0 . ) P
0 lies between -3 and 3. 0 can be written as i and rational number can be written as awhere P

& Q are integers and P # 0.

Answer3-(c)

2><2—4 d5><2—10

37276 3727 %
Since, we take option c because

4<5<6<7< <10

6 6 6 6 6

So two rational numbers between % and g are gandg.
Answer4 -(d)

Every point on a number line represents a unique number.
Answer5 -(c)

V2 = 1.1.414213.. Irrational number

V23 = 4.795831.. Irrational number

V225 = 15Rational number {- written:as gwhere P & Q are integers and P # 0.}

0.1010010001.... Irrational number
Answer6-(d)

Every rational number is real number because natural numbers, whole numbers, and integers
all of them are real number.

Answer?7 -(c)
Between any two rational numbers there are infinitely many rational numbers.

Answer 8-(b)

The decimal representation of a rational number is either terminating or repeating.

Because rational number is in the form ofgwhere P & Q are integers and P # 0.



Answer9-(d)
The decimal representation of an irrational number is neither terminating nor repeating.

Answer10-(d)

0.25,0.2 Sﬁ, 0.2528 are rational numbers because rational number is either terminating or
repeating.

0.5030030003.... is not rational number
Answerl1-(d)
3.141141114... is irrational because an irrational number is neither terminating nor repeating.

Answer12-(d)

. . 7 7 2 14 7 3 21
Rational number equivalentto —be—X-=—,—X=-=—
19 19 2 3819 3 57

21
Ans=—
57

Answer13-(b)

2 1 . . s .
-3 and — EIS negative rational numbers and a positive numbers cannot lie between two
negative numbers
1

. 3 . 2
Since m not lie between— 3 and — s

Answer14-(c)

m= 3.1415926535..., which is non-terminating non-repeating

So m is irrational number.

Answer15-(d)

V2 =1.41421356237... This is non-terminating, non-recurring.
Answer16-(a)

V23 = 4.79583152331271954....

This is non-terminating, non-recurring. So v/23 is an irrational number.

Answer17-(b)
17 -
- = 2.428571428571 .... = 2.428571

Repeating block of digits in the decimal expansion of1—77 is 6.

Answer18-(c)

v/8 =2.82842712..... This is non-terminating, non-recurring. So v/8 is an irrational number.

Answer19-(d)

Sometimes rational and sometimes irrational.



Ex- two irrational numbers = v2&V3
Product = V2 X /3 = +/6this is irrational.
But we take another two irrational numbers v2&~+?2

Product =v2 X2 =2 thisis rational.

Answer20-(d)

Every real number is either rational or irrational.

Answer21-(d)

m = 3.14159265...which is non-terminating non-repeatingso = is irrational number.

22, . P , , 22, ,
—isin the form Of5 where Qis not equal to 0 hence is not equal to 0 hence —is rational.

Answer22-(c)

Rational number between v/2&V/3 is 1.6
V2 =1.41421...
V3 =1.73205...

Answer23-(d)
The decimal representation of rational numbers is eitherterminating or repeating.

S0 0.853853853... here 853 is repeating hence 0.853853853 is rational number.

Answer24-(a)

The product of a nonzero rational number with an irrational number is always irrational.

Answer25-(b)

Letx=0.2

Then x=0.22222... v (D

Since the repeating block 2 has one digit, we multiply x by 10 to get
10x = 2.22222.... ... (ii)

Subtract (i) from (ii)

Ol N



Answer26-(c)
Letx=1.6
Then x=1.66666... v (D
Since the repeating block 6 has one digit, we multiply x by 10 to get
10x = 16.66666. ... (i)
Subtract (i) from (ii)
9x = 15

15 5
*T9 73

Answer27-(b)
Letx = 0.54
Then x=0.5454545... ... (D
Since the repeating block 54 has two digits, we multiply x by 100 to get
100x = 54.545454.... ... (i)
Subtract (i) from (ii)
99x = 54

T

Answer28-(c)
Letx = 0.32
Then x=0.322222.. .. (D
Since the repeating block 2 has one digit, we multiply x by 10 to get
10x = 3.22222.... ... (i)
100x=32.22222... ... (iii)
Subtract (ii) from (iii)

90x = 29

Answer29-(d)

Letx = 0.123
Then x=0.1233333... ... )



Since the repeating block 3 has one digit, we multiply x by 10 to get

10x = 1.233333.... ... (ii)
100x=12.33333... ... (iii)
1000x=123.33333... ... (iv)

Subtract (iii) from (IV)
900x = 111
111 37

¥~ 900 ~ 300
Answer30-(c)

Let a and b two rational numbers then irrational number between aand b = vab

Irrational number between 5 and 6 = /5 X 6 = /30

Answer31-(d)
Let a and b two rational numbers then irrational number between a and b = Vab

1
1=

1 1.1 1
Irrational number between V2 and V3 = vV2 X V3 = /46 = /62 = & = 622 = 62
Answer32-(c)

Let a and b two rational numbers then irrational number betweenaand b = vab

. 1 2 1.2
Irrational number between = and = 2N X £

Answer33-(b)

Letx=0.3

Then x = 0.3333.... ... ()

10x = 3.3333.... .... (ii)

On subtracting (i) from (ii), we get
9x =3

3
X==
9

Lety = 0.4
Theny = 0.4444.... ... (D
10y = 4.4444.... .... (ii)

On subtracting (i) from (ii), we get



o
w
+
o
S
Il
=
+
<
Il
olw
+
RS
Il
ol

Answer34-(c)

Letx = 2.45

Then x = 2.4545.... ... ()

100x = 245.4545....... ... (i)

On subtracting (i) from (ii), we get

99x = 243

243
99

Lety = 0.36

Theny = 0.3636.... ... (iii)

100y = 36.3636.... .... (iV)

On subtracting (iii) from (IV), we get
99y = 36

_ 36
Y =%

2.E+0.%=x+y=%+§=%=%

Answer35-(b)

(VIT = V7)(VIT1 +7) = (V1) - (V7)° [(@a—b)a+b)=a®—b*]=11-7 =4
Answer36-(b)
(~2=V3)(—2+V3) = (-2 - (V3) =4—-3=1 [(@a—b)(a+b)=a?—b?]

1 is positive and rational.

Answer37-(b)
(6+V27)-(3+V3)+(1-2V3)=6+3V3-3-V3+1-2V3=4

4 is positive and rational.



Answer38-(c)

15V15 15
5 S5 e
3+/3 3 Vb b

Answer39-(a)

V20 xV5=v20x5=v100=10 = +vaxvb=+Vab
Answer40-(b)

4@_@_]12 j3x4 4 2

9x3x9 .81 9

12V27  3V27 9Xx27
Answer41-(b)
V10 x V15 =v150 =V/5 x5 X 6 = 56 “~vaxVb=+Vab

Answer42 -(b)

\/3_2+\/E_(«/4><8+x/4><12)_(2\/§+2\/ﬁ)_2(\/§+\/ﬁ):2

VvB+V12  V8+vV1Z  V8+v1Z  VB+412
Answer43-(c)

1 1
st = () o () 22 ”
3 =|— = —_ = —
(125) (125) (5) 5 ¢
Answer44-(b)
11 1 L
72.82 = (7 x 8)2 = (56)2 2 @™ b" = (a X b)"
Answer45-(d)
1
= - m
1—3i = 13(§_%) = 13(%) = 13_115 . a—n =Z/qm—n
133 .

Answer46-(a)

1 1
J6n7 = @72 = V@27 = Y@ = ® 5= ®" =3

Answer47-(b)

°+7% 1+1
50 1

Answer48-(a)

l_ 51_ 5><l_ v (MmN _ ,mn
(243)s =(3°)s=3"5=3 c(@"=a

4%

STH



Answer49-(c)
93+ (—3)3—63=729—-27—216 =729 — 243 = 486
Answer50-(b)
(16)73 x Y16 = (24) 74 x (241 = 271 x 2! = % x2=1

Answer 51 (c).
V3i/22= 4,/(2)(”(%»: 4’ (2)@: 2(3%) = 2%

Answer 52. (d)

11 ootz 1 21 3
(25)3 x 53=(5)""3 x 53=(5)3 X 53=(5)3"3=(5)5=5

Answer 53. (a)

1 1

[BL:] = [02):] = (97 %= (9= (32)2= 3

Answer 54.(d)

lets check the option

(@) V5= (\/§)2= 5 which is rational no.

So . This option is wrong .

(b) V2= (\/7)2= 2 which is rational no.
So . This option is wrong .

5 2 2
(© 2 =(23) = 23 whichisirrational no.

5 1,4 4
V2= (23) = 23 which isirrational no.

So . This option is also wrong.

(d)



2 2 1
= 23 =22 =+/2 which is irrational no.

V2= (2%)

1 4
V2= (21) = 2¢4=21 =2 which is rational no.

So, this option is correct.

Answer 55. (b)

Given: x = g and ;= V7

= pV7

so,
putting the value of x in above eq.

5 25
5

= 25=p\7 x\7
= 25 = 7p
= p=2
P=7
Answer 56 (b).
16 -1 42

256x 4 81y 2 ) L

( 81y* ) = (256x16) (becausea 1 Z)

1
4

34y* i 3y \* sy \(P9) a3 \@D 3y
:(44(x4)4) - ((4(x4)) ) - (ﬁ) - (W) ~axt

Answer 57. (b)

)
3y)(
: —_—
(4x4
= xP-atq-r+r-p (because ab.ac = ab+c)
= x0 (a®= 1, where a any no or variable)

=1



Answer 58. (¢)

=p~1q./q .\ 1p

= \/E_\/Z_\/E (becausea™! = 1)
p q r a

p q T

Answer 59. (a)
=32 x V2 x /32
L1 1
=23 X 24 X (32)12
1o 11 sxL
= 23X 25 x (25)1z = 23 x 24 X (2)°"12

1 1 5 1,15 44345
=23X24X(2)12=23 1712 =2 12

=21z =21
=2

Answer 60. (d)

() (5) =Secciven

O =2 e =

@) -5
- -6

Comparing both side , we get x = 4

Answer 61.(d)
(33)% = 9%(Given)
=(3%)% = (3%)* (9=3)

= x =3

$0,5¥=53=5x%x5x5=125



Answer 62. (b)
5(Tl+2)_6X5(Tl+l)
13x5n—2x5m+1)

5(n+1)_51_6X5(n+1)
13x5m-2x(5m.51)

5+ (5_6)
57(13-2x5)
5Mx5x(—1)
57(13-10)

5

3

Answer 63. (d)

1
¥500= 5003

To make numerator perfect cube , multiply and divide by 2.
1 1 1 1 1

_ (500x2)§ _ (1000)5 _ (1_03)3 _ (0% _ 10%5 10 _ 10

3 3 3

n_n
2 2 2 2 23 2 V2

so the simplest factor is /2

Answer 64.(b)
=2V2 -3
= (2vZ—V3) x (2vZ +3) = (2v2)° - (V3) =8-3 =5

= 502V2 +3issimplestfactorof2v2 — /3

Answer 65. (d)

. L 1,
Rationalisation factor of 2\/§_\/§1s 2V3 +/5

it can be written as V3 X 4 + V5 = /12 + /5.

Answer 66. (d)

N S O L P - R o R o
TVEHZ T VB2 T VB2 (B -(v2)®  5-2 3




Answer 67. (¢)

ifx=2++3
then
1 1 (2+V3)'+1 4+3+4V3+1 8+4V3 4(2+V3)
x 2+3 2+V3 2+V3 2+V3 2443
Answer 68. (¢)
1
e
! 3-2v2 _ 3-22 32«/‘ —3-2V2

RETON AR TEN RN A 3)2-(2v2)° 9-8

Answer 69. (b)

ifx =7+4V3
then
1 1 (7+4V3) +1 49448456v3+1 98+56V3
x+-=7+4V3+ = = =
x 7+ 43 7 + 43 2++3 7+ 43
14(7 + 4V3)
7+ 43
Answer 70.( c)
if V2 = 1.41
Lol 14
then\/E ﬁxﬁ 2 = = 0.705
Answer 71. ()
if V7 = 2.646
1_14 V7 _ N7 _ V7 _ 2646 _
then\/7 ﬁ 7 _(ﬁ)z_ - - 0.378

Answer 72.(d)

V3—2vZ=y2+1-2v2




=\/(\/7)2+(1)2—2 xvZx1=|(V2-1)")=v2-1 [(a-b)? = a? + b2 - 2ab]

Answer 73. (¢)

V5 +2v6=v2 + 3 + 26

=\/(\/7)2+(\/§)2+2x\/§x\/§=\/(\/E+x/§)2 =VZ+3 [(a+b)2 = a? + b2 + 2ab]

Answer 74.(¢)

if V2 = 1.414

(z1) _ [(z-n (21 _ (2 | |6z

then [z =6z * VF) ~ [(@-e) | @D

=(V2—1) = (1414 - 1) = 0.414

Answer 75. (a)

If x=3++8

then x2 + %

so let’s find the value of x? and xiz

sx2 = (3+8)" = (324 V8 +2x3xB) = (9 +8+6V8) = (17 + 6v8)

1 1

1 3-v8 _ 3-v8 3-8,
=308 3B 32-(v8)® 98 3-8

s0 5 =(2) =(3-v8)" = (32 + (v8)' ~2x3 xVB) = (9+ 8- 6v8) = (17 - 6v5)

X

then x2 +— = (17 + 6V8) + (17 — 6V8) = 34

Answer 76.(a)

As we know that if p and q are two rational no. Then a rational no between p and q is given by
1
s+ ).

so, Reason (R) is true.

2 2 2 3 5 10
A rational n n-an ————(—+—) =2 ==
ational no betwee ca d5 s t3 o= 20



. 2 10 12 , 10 9
A rational no between=and — == (— + —) ==
5 20 2\5 20 20

. 10 2 1/10 3 11
A rational no between —and === (— + —) =—
20 5 2\20 ' 5 20

. 2 2. 10 09 11
so, three rational no between = and =is —, —, —

5 5 20’ 20 20
= Assertion (A) is True and Reason (R) is correct explanation of of A

thus option a is correct.

Answer 77. (a)

As we know square root of a positive integer which is not a perfect square is an irrational no.
e.g V5 is an irrational no. i.e 5 is not perfect square .

= Reason (R) is true.

So, Assertion (A) is true .

Since R givesA.

= option a is correct

Answer 78. (b)

as we know that e and m are both irrational no.

Because e = 2.71828... which is not terminating or recurring.
Similarly m = 3.14159..which is not terminating orrecurring.
So Assertion (A) and Reason (R) are true.

But R is not correct explanation of A.

So, Option b is correct.

Answer 79. (b)

As we know square root of a positive integer which is not a perfect square is an irrational no.

So0,V/3 is an irrational no. because 5 is not perfect square .

So Assertion (A) is True.
The sum of a rational and an irrational no. is an irrational no.

e.g 2 ++/5isirrational no. Where 2 is rational no and v/5is an irrational no.

So, Reason (R) is true .



But R is not correct explanation of A.

Thus option b is correct.

Answer 80.

(a) 6.54 = 6.5444444. .. that is a non terminating and repeating decimal so it is a rational no.

(b) m=3.14159...... that is a non terminating and no repeating decimal so itis an irrational no.

(0 % = (.142857 so itis repeating with 6 decimal digit so the length of period is 6

(DIf x=2-3
then x? + —
X
so let’s find the value of x? and %

=32 = (2-V3)" = (22443 —2x2x+3) = (44 3= 13) = (7 + 43)

_ 1 2+V3 _ 2-v3 - 2-v3 _
R Ry 22-(y3)? 43 2-N3

so 2= (1) = (2-v3)" = (22 + (¥3)" ~2x2x+3) = (4 + 3 - 4/3) = (7 - 4V3)

X

then x2+%=(7+4\/§)+(7—4\/§)=14

Answer 81.

(@) YBDZ = /(972 = (922 = /(97 = (9) s = (9) i =971 =1

() =)

thenx=7?



-G =6
>5x—2=—-—x+4

=2x =6

=>x =3

(©) .ifx =9+ 45

then
101 1 9-4V5 _ 9-4V5 _ 9-4V5 _ .
P T oraE  o4avs N o—avE 92-(445)°  81-80 9-4V5

=>Vx — %
squaring the equation.
:(ﬁ—%)z = (\/§2+(%)2—2><\/Ex%) = (x+%—2)

= (9+4V5)+(9-4/5)-2=9+9-2=16

(7= 5) -1
~(F-3) -
-3 -1 —3 -1 1
3

2\3 N 2 2 2 3 2
=>—) x(— =Zxixix2==2
3 4 3737374 9



Very Short Answer Question

Answer 1.
(i) The sum of rational and irrational no. is always an irrational no.
(ii) Subtraction of rational and irrational no. is always an irrational no.

And same for Multiplication and Division.

e.g 2+ /5 is irrational no. Where 2 is rational no and v/5is an irrational no.

Answer 2.

=>(3 - V11)(3 + V11)

=(3)2 = (VIT)" s [(a-b) (a+b) = az-b?]
=9-11

=-2

Answer 3. :ZTGE

Answer 4.

=(1296)%17 x (1296)%%8

= (1296)°17+098 = (1296)%75 (ax . ay = axty)
E l 4,)(1

= (1296)100 = (64’)4 =(6)""

=6l=6

Answer 5.

6V36 + 5VI2umeemseerreesereren (V36 = 6)
=6 X6+ 5V3 X 4o V4 =2)
36 + 5% 243

36 + 10V3



Answer 6.

ifaand b are two distinct positive rational no. Then

vVabis an irrational no lying between a and b.

So theirrational no between 5 and 6 is V5 X 6 = +/30

Answer 7.

_2112 _ 2143X4 _ 21Xx2V3 _ 42V3 _ 42 _ 7

T710v27 T 10v3x9  10x3v3  30vV3 30 5

Answer 8.
1 1 V3—VZ _ B—V2 32 _
TVEHVZ T VEHZ T VEIV2 T (3)o(v2)? | 3-2 V3—v2
Answer 9.
2 2x—2 32
i’(a) = 3125
2 2x—2 25
i’(a) =%
2 2x-2 2 5
:(5) = (5)
Comparing both side, we get
=22x—2=5
=22x =542
=2x =7
7
>5x ==
2
Answer 10
1 1
=(32)s + (=7)° + (64)2
1 1
= (2°)s + (=7)° + (8%)2
le le
=>(2)75+1+(8)"2 {t7)=1}

=>2+1+8=11



Answer 11.

3 3

@ - -0 -0 -0 -2-2@"-O)

Answer 12.

1
BTy 16 = {FGDIOM ) = YBrtyz)t = (3xPyzt)(P5) = 3x2ys

Answer 13. ifa=1,b=2

then , (ab +b%) " = ab-li-ba

1 — —

1
12421 ~ 1+2 3

Answer 14.

5x=

4
(3125)3_ 55 3_(5) s_<5)4_625
243 ) \3%5) \3 ~\3/ 81

Answer 15.
let take two irrational numbers as 2 + 4/3'and 2 — /3

(2 + \/§) + (2 — \/§) = 2 4+ 2 = 4, which is a rational no.

(2+V3)x(2-+3)=2%- \/§2 = 4 — 3 = 1, which is a rational no.

Answer 16.
Yes, Product of a rational and irrational no always irrational .
e.g let’s take a rational no 4 and an irrational no V3,

product of twono = 4 X /3 = 4+/3, which is an irrational no.



Answer 17. letx = {4
1 2
then, x2 = (W)Z = (4)2x§ = 43, which is a irrational no.

1
X3 = (Wf = (4)*3 = 4, which is a rational no.

Answer 18 reciprocal of 2 +/3 = ﬁ

1 1 2-

1 1 V10 _ V10 _ V10 _ 3.162 _

then T mx Vo \/Ez o - 10 0.3162
2

Answer 20. (25 + 3V2)

= (2V5)" + (3v2)" + 2 x 2V5 x 3V2

=20+18+12v10 =38+ 12v10

Answer 21. if (10)* = 64
then , 10(7'1)

X 1
= 10(E)><101=\/1OX><10=\/6_4><10=\/@><10=(82)E><10=8><10=80

n+2n—1

2
Answer 22. m

_2™(2+1) _ 2™Ix3  2™x271x3
R E 2n -

1_3 -1_1
3><2—2 (2 —2)

_1q2
Answer 23. [((256)_71)71
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2

- 0657 =[ae = [aof] = @] = 4] =12 =





