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EXERCISE 1A

1. Rational Numbers:

p

Numbers which can be expressed in the form E ,

where p and g are both integers and g # 0, are called
rational numbers.

. 2 3 17
Examples: 1, 0, 3717 9" etc.
. . . 3 3.2
2. Five rational numbers equivalent to 7 are 2 X 5

6 9 12 15 18

] ,
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s 2
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For Q4 to Q8: Answers will vary. Sample answers are given below:

4. (i) A rational number between 2 and 3 is % 2+3)= ; .

. . 5 6 . 1(5 6
(ii) A rational number between 3 and 7 1s E(g + §)

_ 1(35+36) _ 1(@) 7
2\ 4 2042) " 84’

5. (i) A rational number lying between 3 and 1 is

is

N

(iii) A rational number between %2 and

l(;2+lj - l(—8+3j - l(é) -5
203 7%) T2l 2 2\12) T 24°

(iv) A rational number between -2 and % is

1 1) _ 1(—=4+1) _1(-3) _ -3

E(‘“E) = 2( 2 ) = 2(2) -1

(v) A rational number between 0.45 and 1.2 is
1.65

1 - _
5045 +12) = =52 = 0.825.

(vi) A rational number between 1.2 and 1.3 is
1 - Llps -
3 (12 +13) = 5 (2.5) = 1.25.

1
2

1(1+l)_1(2+3)_1(§)_£
2\372) 72076 )T 2l6) T 12

A rational number lying between % and % is

1(l+2j - l(4+5) - l(ij - l(é) _3
23%12) T 2012 ) T 2l12) T2la) T8

A rational number lying between % and % is

YE+d)-458) - ) -4
2(12 " 2) 7 20 12 T 2\12) 24

Three rational number lying between % and % are

11

3 5 11
8 127 24°
(if) 2 _=2 20_-40
5 5 20 100
“1_ 1,20 20
5 5 20 100
-25 <24 <-23
=25 24 -23

100 ~ 100 ~ 100

1 6 =23

4~ 725 T 100

and

Hence, three rational numbers between %2 and _?1
e Tl 26,22
4’ 257 100 °
1 ,_5 _
6. Leta= 2,b— - andn=>5
Then, %<; [ 1x7<5x%x2]



5 1 10-7

b-a _7 2 _ 14

Then, n+l 5+1 6
3

14 _3.1

%6 " 1276
_ 1
T 28

So, the five rational numbers between % and g are

(b—a) (b—a) (b-a) (b—a)

S Py C e ey M s A Py
(b—a)
and a+5(n+1)

or 1
2 8
1 1
and §+ 5 (%)
1

1 1 1 1 3 1 1

o Stag atiaratag oty Mgt
or 14+1 7+1 14+3 742 a
28 7 14 7 28 ' 14’ 28

or 158 17 2andE

287 147 287 14 28
15417 9 .19
287 77 287 14 28

or

Hence, five rational numbers between % and ; are

15 4 17 9 .19
28" 77 28’ 14 28"

. Leta=0,b=01and n =09.

Clearly a < b
b—a 01-0 0.1

Then, W+l - 9+1 —ﬁ—0.01—x (Say)
So, the nine rational numbers between 0 and 0.1 are
a+x,a+2x,a+3x,a+4x,a+5x,a+6x,a+7x,
a+ 8xand a + 9x
or 0+ 0.01,0 + 2(0.01), 0 + 3(0.01), 0 + 4(0.01),

0 + 5(0.01), 0 + 6(0.01), 0 +7(0.01), 0 + 8(0.01)

and 0 + 9(0.01)
or 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, and 0.09

1 2 3 4 5 6 7 8

°" 700’ 100’ 100’ 100’ 100’ 100’ 100 ’ 100
9
d 2.
< 100

11 3 1.1 3 7 2 .9
100~ 50" 100" 25" 20" 50" 100~ 25 100 °
-5 _ -5 10 _ -5 11 _11 10 _ 110

B3 13 %0130 ™13 713 510" 130

v -B0<-49<-48<-47..<-1<0<1<2<..<110

50 _—49 _ 48 _-47 1 _ 0

" 130 130 130 130 ©° 130 130
2 110
< @ <...< m

Hence, rational numbers between I—s and % are
49 48 47 1 0 1 2 50
130 7 130 " 130 "7 1307 130" 130~ 130" " 130 °

EXERCISE 1B

. The numbers which cannot be written in the form

p

PL where p and g are integers and g # 0, are called

irrational numbers.
The decimal expansion of irrational numbers is
non-terminating and non-recurring. Some examples of

irrational numbers are ~2, 33, x, 0.1011011110123, ...

. No, the fifth root of a positive integer may be rational

or irrational.

For example: 13 is irrational whereas 32 =2
is rational.

. <2 on number line [Example 3, pg. 1.9].
. /3 on number line [Example 4, pg. 1.9].

V5 on number line [Example 5, pg. 1.10].

. /6, N7 on number line [Example 7, pg. 1.11]

For /8 , continue the spiral and draw a right triangle

with one side containing the right angle as ~7 units

and the other as 1 unit.

. Square root spiral [Example 6, pg. 1.11].
. 3.5 geometrically on the number line

[Example 8, pg. 1.12. Change the measurement of line
segment AB to 3.5 units and follow the same steps as
given in example 8.]

. V4.2 geometrically on the number line.

[Example 8, pg. 1.12. Change the measurement of line
segment AB to 4.2 units and follow the same steps as
given in example 8.]

EXERCISE 1C
. () Let x=03.
Then, x = 0.3333... (1)
10x = 3.3333... ..
On subtracting (1) from (2), we get
9x =3
= X = 3
9
= X = 1
3
3.1
Hence, 03 = 3
(i) Let x= 018
Then, x = 0.181818... (1)
100x = 18.181818... .. (2)
On subtracting (1) from (2), we get
9x =18
_18
= Y= 59

@ | wasAsiaqunN
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(i)

(iv)

©)

(i)

(vii)

= x=2
11
Hence, 018 = 2
A ]
Let x=127
Then, x = 1.272727.. (1)
100x = 127. 272727 ..
On subtracting (1) from (2), we get
99x = 126
R po 126
99
R NEpT
n
14
Hence, 127 = -
Let x = 0.001
Then, x = 0.001001001.. (1)
: 1000x = 1.001001001.. .. (2)
On subtracting (1) from (2), we get
999x =1
R ro L
999
Hence, 0.001 = —
’ 999 °
Let x= 0324
Then, x = 0.324324324.. (1)
: 1000x = 324. 324324324 .. (2
On subtracting (1) from (2), we get
999x = 324
_ 3
- = 999
. _12
- 37
12
Hence, 0.324 = 37
Let x= 0245
Then, x = 0.2454545...
10x = 2.454545... (1)
and 1000x = 245.454545... ... (2
On subtracting (1) from (2), we get
990x = 243
= X = 243
990
- = 27
110
5o
Hence, 0.245 = 110 -
Let x = 10.036
Then, x = 10.036666...
100x = 1003.6666... (1)
and 1000x = 10036.6666... .. (2)
On subtracting (1) from (2), we get
900x = 9033
_ 9033
- ~ 7900

3011

= *= 300
— 3011
Hence, 10.036 = 300 -

(viii) Let x = 0.3178
Then, x = 0.3178178178...
10x = 3.178178178...
and 10000x = 3178.178178178...
On subtracting (1) from (2), we get

9990 = 3175
_ 3175
- *= 9990
_ 635
- *= 1998
— _ 635
Hence, 0.3178 = 1998 -

(ix) Let x = 2.5434343...
10x = 25.434343...
and 1000x = 2543.37343...
On subtracting (1) from (2), we get

990x = 2518
- _ 2518
990
_ 1259
- = 495
1259
Hence, 2.5434343 ... = 195
2. Let x=26
Then, x = 2.6666..
: 10x = 26. 6666
On subtracting (1) from (2), we get
9x =24
. Lo
9
= X = 8
3
538
= 26 = 3
Let y=09
Then, y =0.9999..
10y = 9.9999..
On subtracting (4) from (5), we get
9y =9
R _9
Y79
= y=1
= 09 =1
Now, 2.6+0§:§+1
_8+3
3
_u
3

Hence, 26 + 09 = %

—_
N =
—-

.. (6)
[Using (3) and (6)]



3. Let x =012
Then, x =0.121212... .. (1)
100x = 12.121212... ... (2
On subtracting (1) from (2), we get
9x =12
R o2
99
- N
33
- 4
12 = — ..
= 0 3 3
Let Y= 01
Then, y =0.1111... ... (4)
10y = 1.1111... ... (5)
On subtracting (4) from (5), we get
gy =1
. 1
=79
1-1
= 01 = 9 .. (6)
Let z= 023
Then, z = 0.232323... (@
100z = 23.232323... ... (i)
On subtracting (i) from (ii), we get
99z =23
. . B
99
5.2
= 023 = % ... (7)
LHS = 012 + 0.1
=2 1 1 |Using (3) and (6)]
33 9
_12+11
99
-2
99
= RHS [Using (7)]

Hence, 012 + 01 = 0.23.
4. (i) Unlike rational numbers, irrational numbers cannot

P

be written in the form -, where p and g are

integers and g # 0.

(if) The decimal expansion of irrational numbers is
non-terminating, non-recurring whereas the decimal
expansion of rational numbers is either terminating
or non-terminating recurring.

5. (i) % is a rational number. Since denominator
40 = 23 x 5 is of form 2"5" where m, n are
non-negative integers,
the given rational number has a terminating

decimal expansion.
27 _ 27 _ 27x5
40 28x5 23x5°

_ 207 x25 _ 675 _ e

~ (2x5)7° 1000

(i) 1—31 is a rational number in its simplest form.
Since denominator 11 is not of the form 2"5" where
m, n are non-negative integers and it has a prime factor
11 which is other than 2 or 5,

the given rational number has non-terminating

recurring decimal expansion.

11)30 (0.2727...

-22
80
=77
30
-22_
80
=77
3

3
H , = = 0.27.
ence, 37

(i) V144 =12= % = g is a rational number.

J7 is an irrational number.
—/81 =-9 is a rational number.

)
)
(i) 0.04 =02 is a rational number.
)
)

7 is an irrational number.

% is a rational number.

Since denominator 7 is not of the form 2"5" where
m, n are non-negative integers and it has a prime
factor 7 which is other than 2 or 5,
the given rational number has non-terminating
recurring decimal expansion.

7) 22 (3.142857
-21
10
=7
30
-28
20
—14
60
=56_
40
-35
50
—49

1

(viii

Hence, % — 3142857 .

6. (i) % is a rational number in its simplest form, i.e. the

numerator 11 and denominator 80 have no common
factors other than 1.

o1 | washsaquinN
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Denominator 80 = 2* x 5 is of the form 2"5" where 1 —
m and n are non-negative integers and it has no 13~ 0.076923
prime factor other than 2 and 5. ’
the given rational number has a terminating 13- 2(0.076923) = 0.153846
decimal
5
(i) % is a rational number in its simplest form, i.e. 13- 5(0.076923) = 0.384615
the numerator 48 and denominator 455 have no % = 7(0.076923) = 0.538461

(i) % is a rational number in its simplest form, i.e. the 8. Leta=0.10 and b = 0.12.
. Clearly a and b rational numbers such that a < b. In the

numerator 7 and denominator 12 have no common first place of decimal, rational numbers a and b have 1,

factors other than 1. but in the second place of decimal 2 has a 0 and b has 2.

Denominator 12 = 22 x 3 is not of the form 25" ¢ p

o So, we can consider the numbers

where m and n are non-negative integers and has a ¢ = 01010010001 ...

prime fac.tor 3 wl.uch is other than 2 or 5. and 4 = 0.1101001000100001 ...
the g'lver} rational r}umber .has anon- Clearly, irrational numbers ¢ and d lie between 4 and b
terminating repeating decimal. asa<c<d<b.

(iv) % is a rational number in its simplest form. 9. Leta=0210l and b= 02 = 02222 ..

Denominator 35 = 5 x 7 is not of the form 25" Clearly, a and b are rational numbers such that a < b.

where m and 1 are non-negative integers and it has In the first place of decimal, 4 has 2 and b has 2.

a prime factor 7 which is other than 2 or 5. In the second place of decimal, a has 1 and b has 2.
the given rational number has a non- In the third place of decimal, a has 0 and b has 2.
terminating repeating decimal. In the fourth place of decimal, 2 has 1 and b has 2.

13 . . . So, we consider the number
(v) 125 is a rational number in its simplest form. ¢ = 022010010001 ...

Denominator 125 = 5% = 20 x 53 is of the form 25" Clearly, irrational number c lies between a and b as

where m and n are non-negative integers and it has a<c<b

no prime factor other than 5. 10. Let a= 2 =1414213562 ...
the given rational number has a terminating and J3 = 1732050808 ...
decimal.

Since the decimal expansion of V2 and 3 are
13100 (0.076923076923 non-terminating, non-repeating,
-91 . 2 and /3 are irrational numbers.
_ 32 Also, V3 > 2.
120 In the first decimal place, a has 4 and b has 7.
-117 So, we consider the numbers
© 30 ¢ = 1.501001000100001...
- 26 and d = 1.601001000100001...
T 40 Clearly, irrational numbers ¢ and d lie between a and b
-39 asa<c<d<b.
100 3
-9 moLet a=qq 1130 (0.2727...
32 = 0272727... i;o
120 = 0.27 e
—117. 30
30 -22
=26 T80
40 - 77
_39 T3

common factors other than 1.
Denominator 455 = 5 x 7 x 13 is not of the form
25" where m and n are non-negative integers and
it has prime factors 7 and 13 which are other than 2
or 5.
the given rational number has a non-
terminating repeating decimal.

1

1 _ 0076923 2 - 0.153846
Hence, - = 0076923, = = 0.153846 ,

5 _ 0381615 7 _ 0.538361
13 = 0384615 and o = 0.538461 .

Q8 — Q11: Answers will vary. Sample answers are
given below.



12.

_5 1)50(.714285
Let b= - 249
= (.714285714285 ... 10
= 0714285 =7
30
-28
20
In the first place of decimal, 2 has _14
2 and b has 7, T 60
a<b. -56
In the second place of decimal, a has 40
7 and b has 1. _135
So, we consider rational numbers. 5

¢ = 0.2802800028000...
and d = 0.5878394426...
Clearly, c and d are irrational numbers between a2 and b
asa<c<d<bh.
For terminating decimal representation of rational

number g(q # 0), the prime factorization of g is of the

form 2"5", where n and m are non-negative integers.

EXERCISE 1D

Representation of 2.766 on the number line using
successive magnification.

-2

-3 -1 0 1

]

2.5
A 222324 | 26/27 28
[ | |

v

A

27 2.75

71272273 274 | [2.76 2.77\p.78 2.7
[ | /1 |

A

2.

2.761 2762 2.763 2.7642\&5 | 2,967 2.768 2.769
< [ 1 1 | [ >

Representation of 6.53 on the number line up to 4

decimal places using successive magnification.

6.5
6.51 6.52(6.53 16.54 | 6.56 6.57 6.58 6.59

v

6.53

1
1
1
1
1
1
1
1
1
i
/ |31 6.5|32 G.TSB 6.|5346‘| ﬁ5|3 6.f|)37 6.i538 6Af|)3
|

6.54

A

6.536

A

1. Add

EXERCISE 1E

() (443 +7+/2) and (/3 - 5+/2)
=43 + 72 + 3 - 5\2
=43 + 3 + 742 - 52
=53 +242

(i) (5 +243) and (245 - 543)
= J5+2J3 +2J5 - 53
=5+2J5+2/3-53

3J5 - 33

(i) (6\/——%\/§+%\/§) and @\/ﬁ%ﬁ—ﬁ)

6ﬁ—€+&+

3
6\/7—\/7+¥+

5«/7+\/§+\/§

L
532 V2
3 2 2

~ | wasAsaqunN
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2. (i) Multiply 24/3 by 5427 _ 12hne
243 x 527 = 243 x 5/9x3 =2
= 2J3 x 5x33 4. (i) Divide 12415 by 443
= 3043 %3 12\/@_4\/§=@
=303 43
=90 B
(i) 328 by 27 =33
328 x 247 = 3J4x7 x 27 - 35
= 3xX 27 x 27 . 428
“12x7 L
=84
_ 4Jax7
(ii) 348 by 3{5 . Y
3V8 x 342 = 948x2
) * Ax 27
= 916 N
=9x4 8
=36 =§
() 412 by 76
_ . 214384
412 x 76 = 2812 x 6 (i) 214384 + 896 =
896
= 28J2X6 X6 -
=28 x 642 :2125><3
8v27 x 3
= 1682
21 27 x3
v) 2 by 43 = =
() y 8 25X3
P2« 43 = ¥t x Q3 21 [
P/ T8
21
= W16 x 27 =g x2
= 2432 21
(i) 243 by 5¥81 4
4 4 4 434 . 22 x 3
243 x 5481 = 243 %533 (iv) 12 +3%2 =
V332
=243x5x3 )
22 %3
_ 4 = = -
_30\/5 633)<622
3. Simplify \/Ex%/gx‘\l/z 723
X
= 6
(i) G xPBxYa = 2 xPBx? 3¥ %3
12/~6 12/74 12/~6
R T R I
=12/26X34X26 3
_ 12/212X34 = 3%
— o134 5. (i) 147 - 108 - /3
— 233 = V7x7x3 - J2x2x3x3x3 - 3
=73 —-2x 33-3
‘ 3 4 12 3 4 12/45
2 X2 X332 = X2 xJ2xH{2
(11) \/— \/_ \/_ \/_ \/— f :7\/5_6\/—_\/3

= Q2% x 23 x2° =0



(i) 43 - 312 + 2475
=43 - 3/2x2x3 + 2/3x5x5
=43 -3 x2J3 +2x 53
= 43 - 63 + 10V3
= 143 - 63
= 83
(iil) 345 — 125 + /200 — /50
= 3/3%x3%x5 —/5x5x5 +/2x2x2%x5x%5
- 5x5x2
=3x 3J5 - 5J5 +2x5J2 - 52
=95 - 5J5 + 1042 - 52
= 45 +5\2

(i0) 3438 - g\g 43

X

= 3V2X2X2x2x3 —

NG

Sl
Sl
&

=3x2x2\/§_¥ L 43

=123 - 243 + 43
- 16¥3 - 2.3
5

= (16 )

96 -5
- (2

91
- ¥3(%)
91
-y

(0) 2%4 + 7332 - Y500

—2¥4 + 7Y% — Pax2x5x5x5

231 +7x23Y2% —53H?
232 +14%¥1 — 534

=164 - 54
=11%a

(i) 2354 + 3316 + 53128

= 232x3% + 332% + 537
2x332 +3x232 + 5x2x232
632 + 632 + 2032
3232

(vii) Jﬁ—mwzﬂ_z\g

(vii)

6. (i)

(i)

(i)

(iv)

(0i)

(vil)

481

=3-8x6+15x2+15

5% — a6 + 2x3x72 -

X

Sl
S

5\/5—4\/€+7\/—_¥

5\/§+7\/€—4f_§

5J5 + JE(
55 + \/5(
5J5 + JE(
55 + 36

3
1
3—§j

9—1)
3

7—4—1j

- 83216 + 15332 + /225

=3-48+30+15
=48 -48
=0

(5++/3) (7 +5) = 7(5+/3) + 5(5+/3)
= 35+ 73 + 55 + /15
(B++2) (4+3)= 43 +2) + V33 +2)
= 12+4J/2 +3/3 +/6

(5 ++2) (V3 ++2)
= V53 +42) + V2(3 +2)
= J15 +10 + /6 + 2
(V13 +11) (V13 - V/11)

= (13 - 11)?] [

13-11

=2
(4++3) (4-+3)

= [@?- (V37 [

16 -3
13

(V13 - 6) (V13 +6)

= (VB - (o)1 [

13-6

=7
(35 +247) (3V5 - 27)

- (3457 - @477] I

[O0) - 4(7)]
(45 - 28)
17

=43t~ 86® + 15325 + 157

(@a+b)(a-b)=a*-1]

(a+Db)@-0b)=a*-

(a+Db)(@-0b)=a*-

@+b)(@a-b)=a-1

© | wsaishssaquinN



S | Number System

iii) (/5 +~7)?
= (5% + (72 + 25 x\7

[- (@ + b)? =a? + b* + 2ab)

=5+7+ 235
=12 + 2435
(i) (35 + 542)?
= (3Y5)% + (5v/2)* +2x3V5 x 542

[v (a+ b)?=a*+ V> + 2ab]

= 9(5) + 25(2) + 30410
=45+ 50 + 30410
= 95+ 30v10
() (443 —345)
= (4V3)* + (3V5)2 -2 x 43 x 35
= 16(3) + 9(5) — 2415
=48 + 45 — 2415
=93 - 2415

EXERCISE 1F
1 () 242 x V2 =2x2x2 =2x2=4

. \/2 is the simplest rationalisation factor of 22 .

(i) V18 = J9x2 = 32
Now, 3v2 x /2 =3x /2x2 =3x2=6

. \/2 is the simplest rationalisation factor of /18 .

(i) 75 = J3x5x5 = 53
Now, 543 x /3 =5x /3x3 =5x3=15

. \/3 is the simplest rationalisation factor of /75 .

(i) V112 = 2x2%x2x2x7 = 2x 27 = 47
Now, 47 x~J7 =4 x7x7 =4 x7 =28

. 7 is the simplest rationalisation factor of 112 .

() Y36 =3J2x2x3x%x3

Now,

J2x2x3x3 x 2x3 =32x2%x2%x3x3x3

=2x3=6

J2x3,ie 6 is the simplest rationalisation

factorofg/%.
i) Y72 = P2 x2x2x3%x3 =233x%3

Now,233x3 x Y3 =2x 33x3x3 =2x3=6

. /3 is the simplest rationalisation factor of 72 .

(i) 235
235 x 5x5 =23¥5x5x5 =2 x5=10

J5x 5, ie 325 is the simplest rationalisation

factor of 23/5 .

(viii)

(x)

(xi)

(xii)

2. (i)

(i)

(i)

@)

4768 = 42 x3 =2x243 =443
Now, 443 x 43x3x3 =443x3x3x3
=4x3=12
L 4B3x3x%x3 , Le. 427 is the simplest rationalising
factor of 4768 .
¢192 = §2°x3 =643
Now, 6% X m
=683x3%x3x3%x3x3 =6x3=18
L Y3%x3x3%x3x3 , Le. /243 is the simplest
ratrionalisation factor of §/192 .
(V3 +5) x (V3 -45) = (3)* - (5)?
=3-5=-2
V3 - /5 is the simplest rationalisation factor of

J3+45.
(5-6) x 5+6) =52 - (6)> =25-6=19

5+ 6 is the simplest rationalisation factor of

5-46.
(22 +343) x (242 = 3V3) = (24/2)? - (34/3)?
= 4(2) - 9(3)
=16 -27
=-11

22 - 343 is the simplest rationalisation factor

of 242 +343.

4 _ 4 5 _4af5
NN 5
4J§:4J§X£:4Jﬁ:4ﬁ
37 37 7 3x7 21
1o 1 _ 1t _ 1 B
JI20 2x2x3 23 23 3
=\/§=£
2x3 6
4 4 2 J2x2

3
U35 o
3
235 _ 235 Y7x7 _ 2x7x7 _ 23245
I7 7 Prx7 Y7 x7x7 7
2?/1_2§/ZX@_2\5/4><2_2§/§_§/§
Y16~ 5fpt 2 s 2



(viid)

ol

@

(if)

(i)

(iv)

(©i)

(vii)

\/§+1:(\/§+1)X£:\/E+\/§
V3 3 V3 3
1 _ 1 1-\2 _ _1-2
1+V2 1442 1-42 (12 - (2)?
:1__1/E=\/5—1
V7o 7 5-1 3547
V5+1  5+1 0 -1 (B -
_ 357 _ 357
5-1 4
23 23 J— 2 _2/18-43
B+2 Jo+2  Jo-2 (6)? = (2)?
_2x3V2-4Y3 _ 6J2-443
6-4 2
=3J2-23
3, (B5-V2)  3G5-42)
V2 T (B-v2)  (V5) - (2)
_3(5-2)
5-2
_3(5-42)
3
=52
32 _ 32 (J6-+B3)
Jo+v3 J6+3  J6-3
_3V2(6-3) _ 3J2(/6 -3)
(J6)? - (/3)* 6-3
_ 2200 - )
=J12-6 = 23 -6
1 1 J7+\6
7 -J6  7-v6  7+s
_ \7+46
(W7 -(e)?
_N7+6
7-6
=7 +6
2 _ 2 B+
BB-V5  (B-V5) (B+5)
_ 2(3++5)  2(J3+45)
S (WBY-wE? 3-5
2(\/§+\/_) 35

(viii)

(ix)

(xi)

(xii)

4. (i)

(i)

2 (V7 +5)

2 = X
N7 -5 7 -5 " (7 +45)

1

T W7 -5y
_ 2(/7 +5)
- 2

27 +45) 27 +45)

B 7-5

=\7+45

1 5-205 _ 5—2J§

5+ 25

- 5+2\/—
_5-25

5-25
_5-25

- (24/5)?

25 - 20 5
6 (342 - 24/3)

6
32 + 243

1

T 3V21243) | (V2 -243)
_6(3V2-2V3)  6(3V2-243)
CBV2)2 - (232 92 -403)

_6(3V2-2V3)  6(3v2 -243)
- 18 - 12 - 6

=3J2-23
1 7+2J3

7+ 23

7 -2J3

T 7203

_7+23
T 49-12 © 37

X =
7 +23
_ 7+ 243

7)* - (243)?

6 . (23 +6)

6
23 -6

T 2B Vo) (@3 +6)

_ _6(2V3+6) _ 6(23 ++/6)
(23)* - (Vo) 12-6

:6(2J§+J5) 2 3+6
2+43)  (2+V3) _ _(2+43)

2-B3)  (2+43)  @F-(BY
22 +(V3)* +2x2x+3

4-3
4+3+4Y3
1
7+4\/_
V7442 _ (7+42)  (9-2V14)
9+2J12  (9+2J14)  (9-2414)
97 +92 27 x14-22x14

9)* - (2V14)?

97 + 92 —2x 72 —2x 27
- 81— 4(14)

97 + 92 - 1442 — 47
81— 56

| waisAs saquunN

Y
=y



7o | Number System

_ 57 -5V2 _ 5(7 -2)
25 25

:ﬁ;ﬁ

= 43 _ (6-4V3)  (6-4V3)
6+4y3  (6+43)  6-443
_ (6-43)*
(6)7 - (443)?
(62 +(4V3)2 —2x6x 43
B 36 — 16(3)
36 +16(3) — 48\/3
a 36 — 48

_ 36+48-48V3
12

_ 84-48V3 _ 483 -84

-12 12
_ 12(4\6—7) 437

() Y23 _ (f+f L (2+43)
2-B 7 W2-B)  (2+4B)

_ (24437
C (V2)* - (V3)?
W2+ (WB)2 +2x2x43
B 2-3
_2+3+2J6
-1
_ 5+2V6
T
= 5-2J6
) 3W2+1 _ (B3V2+1)  (2J5+3)
25-3  (25-3)  (245+3)
_ 3V2(2V5 +3) +1(245 + 3)
(2J5)* - (3
610 + 92 + 24/5 + 3
4(5) —
610 + 942 + 24/5 + 3
20-9
_3+9JE+2J§+6JE

(o) 13+3/5 _ (13+3J—) . (13+3V5)
13-3J5  (13-35) (13+3I)

_ (13+3J5)*
(13 - (3J5)?

_ (13 +(3V5)° +2x13x35

169 — 9(5)

_ 169 +9(5) + 78\5

169 — 45
169+ 45+78/5 214+ 785
- 124 T 124
_2(107 +394/5) _ 107 + 395
B 124 - 62
(0i) V7 -5 _ (J7-5) (7 -+5)
7+ (7+5) (7 -5)
W7 -
C (7) - (5)?

_ (7)* +(5)* —2x7 x5
(W7)* - (J5)

7+5-2J35 _ 12-235
7-5 2

Gk ) WP
2

iy YL=7 _ (1-V7)  (11-V7)
V7 - (V) (-7

_ (11=7)*
C(W11)? - (7
_ (1D + (7)) -2 x 1T x V7
11-7
11+7-2477 _ 18-2J77
4 4
_209- J_) 9- J_
) 43 + 52 (4f+5\/’) (4\/— 3v2)
U8 + V18 (43 +3v2) . (43— 3f)

16(3) — 1246 + 2076 — 15(2
(443)* - (3v2)

48+ 86 —30 _ 18 +86

16(3) - 9(2) 48-18
_209+4V6) _ 9+4V6

30 15

5(1')%
R +B+5
(2 +3) - (/5)

3 1
T W2+ B+ (B (2B -(B)

__2+3-45
(V2 +/3)* - (5)

_ 2+3-45
2+43+2J6 -5

_ 2+ -B
- R




26

V12 + 18 - J30
2X6

_ 2B3+3V2-430

a 12

. o
Je

(1'1’) ;
3+5-22
_ 1 L B3+45)+(2V2)
B+5)-(2v2)  (3++5)+(2V2)
_ 3+\/§+2\/§
B++5)" - (2v2)
3+2\/§+\/§
9+5+65 - 4(2)

3+2\/§+\/§

14 - 8 + 645

3+2V2+45
6+ 645

3+ 242 ++5 y 1-+5)

6(1 +5) 1-+/5)
3+2J2+/5-3J5-2410-5
6[()* - (V5)°]

-2+ 242 - 245 — 24/10
6(1-5)
~2(1-~2 ++/5 +4/10)
6(—4)

1-2+5++/10
12

6 L 3+42)+(/5)

6 _
W B G -WB)  (G+vD+(5)
_ _6B+V2+45)
(3 ++2)? - (/5)?
63 ++7+5)
9+2+6J2 -5
63+7 +5)
6+ 642
63 +2+5)  (1-42)
6(1 +2) 1-+2)

B+v2+5)x(1-+/2)

(1? - (v2)?
_3-32+\V2-2+5-410
1-2

—J10 +/5 - 22 +1
-1
=J10-V5+242-1

(iv)

() L -
1+4/2 -3

6. (i)

(i)

1
NN

_ 1 . (7 +6) + (/13)
(7 +46 =V13) (V7 +6) + ({/13)
__N7+6+V13 7 +J6+13
7 +6)2 —(J13)>  7+6+242-13
_ V746 +V13 Va2
242 Ja2
_ N7 x42 +6x42 + /13 x 42
2442 x 42
_ 746 + 67 + /546
B 2x 42
= (76 + 67 + \/546)

1 L (L+2) + (J3)

1+2)-(3)  (1++2)+(3)

__1+\V2+3
1++2)* - (v/3)

_ 142443

T 1+2+

_1+2+43
22

242-3
Y2
2

_V2+2+46

2 X

2

_ 2+2 +6
4

J3-1

W3-1)  (B-1

3 +1

3+1)  (B-1

_ (3-1)?

(V3) - (1)?

_3+1-23

2-3

= a=

3-5 _

3-1
4-23
2

2-43
2+ (-1)4/3 (D)
a+bJ3
2+ (-1)V3 [Using (1)]

2and b =-1
B-v5)  (3-2J5)

3+2J5

(B+2J5)  (3-25)
9-635-3/5+2x5
(3)* - (25)?

19-95

9-20

o | waisAsuaquiny



= | Number System

(i)

()

@)

_19-95
- -11
_ 95
RS TR T
9 9
=25 - 2 (D)
3-45 _ _
3+2\/§ _u\/g b
- i\/g _ Q [Using (1)]
a:ﬁandb 11
B3 (5B (5+43)
-3 -3 T (B+3)
_ (B3
5% - (3)*
_ 5+3+2J15
B 5-3
_8+2J15
- 2
= 44415 (D
J5+43
5-v3 = a+bJ15
= 4+./15 [Using (1)]
= 4+ (W15
a=4and b=1
V2-5 _ (2-45)  (2-5)
215 (2+45)  (2-B)
__(2-5°
2)* - (5)*
_2+5-2J10
- 2-5
_7-2J10
- -3
=_%+§m ()
V2-5 _
N \/g_a+b\/ﬁ
=-Z+210  [Using (1]
a:—%andb=§
3447 _ (B4N7)  (3+47)
3-V7  (3-V7) (3-7)
_ (3+J_)2
(3 - (7)?
_ 947467
- 9-7

(vii)

(viii)

16 +6V7

2
8+37 o (D)
a+bJ7

8+3v7 [Using (1)]

a=8and b =3

G+6)  (5+6)

(5-+6)
RCERNO
()* - (o)’

25+6+10V6
25-6

31+10V6
19

31 10

* 5+6)

a+bJ6
31 10
+ 19\/5

31 _E
19 b= 7g

(1++6) L B- J6)

3+ 242

_B+2V2)

(B+6)  (3-6)

3-J6+3V6-6
(3)* - (o)’

3+26
9-6

3+2V6
3

_1+%\/g ()

= a+bJ6

1+ %JE [Using (1)]
1and b :3

(2 ++2)

2

o~

2-2)  (2+2)
6+3V2+42+4
2 - (2

10 + 742
4-2
10+7V2
2

5+%\/§ (D)




(ix)

(x)

(xi)

3+ 242

2 —

V2

a=

3+47

a+b\2

5+ %\/E [Using (1)]
_7

5and b = 5

(B+7) (3+4f)

3 -

N

6+

G-4v7)  (B+47)
9 +12+/7 + 347 + 28
3)* - (47)?

37 + 157
9112

37 + 1547
~103

=37
103 103 \/—

% + (%)ﬁ .. (D)

a+ bﬁ
-37 -15
o+ (B
[Using (1)]

=15
103 and b = 103

(7+4J’)

V2+43

T 7-4B)

(7 + 43)
35 + 204/3 + 74/3 + 12
(7)* - (4/3)?

47 + 273
49 — 48

47 + 2743 (1)

a+bJ3 = 47 + 273

[Using (1)]

(V2+V3)  (3V2+2V3)

=47 and b =27

372 -

N

(32 - 243) " (342 + 243)
6+2J6 +3J6 +6
(3v2)* - (243)°

12 + 56

9(2) - 4(3)

12 + 56
18 -12

12 + 56
6

V2+43

ENZEEN @ +by6
=2+%J€
- a:Zandb:%
o =t L2
W7 -DET7 -1 (7 DT +)

T WTHDET -1

NN

(7 - 1)

(7417

T W7 -y

7+1-2J7

W7)* - (1)?
7+1+ 2\/7

7-1
8-207 _

7-1

8+ 24/7

6

8—27 -8—

6
247

—47

=

53 5-

[Using (1)]

o ()
V7 -1 7+1 = a+bJ7 = 0+(_—32jx/7

[Using (1)]

- - 2
a=0and b = 3

7

SN o SN N
(/5 ++/3)

:(\/—+«/—)

, (5-V3)

(5-3)

(/5 +3)

/5 +3)

T W5 +3)

. (5-3)
* W5 -3)

(/5 - 3)?

T (B -3y
5+ 3+ 2415 .

(5)* - (\/3)?
5+3-215

5-3

5-3

=4+15 + 4-—

(i V5-2  J5+2
J5+2 J5-2

_ 8+2J15 | 8-
5 +

24/15
2
J15 =8

_B-2x(/5-2

5 +2)(5 +2)

=2+%\/€

.. ()

(5 +2)(5-2)

5 -2)(5 +2)

B
v

a | waishs saquinn



o | Number System

_ (B5-2* (B2’
W5 -2 (5 -(2)7?

_5+4-4J5 5+4+45

5-4  5-4
= (9-4V5) - (9+445)
=9-45-9-45
= -85

(i) 3v2-23 12
2+203  B-2

_(BV2-2{3)  (3V2-23) = 23
(3vV2 +243)  (3v2-243) (\/——f)

L (B3+42)
(\/_+\/—)

_ _(3V2-23)° 6+2V6
V27 — (V37 | (3P - ()

_ 9 +43)-12J6 | 6+2V6
- 9(2) — 4(3) 3-2

_18+12-12V6
=g 6426

- 30-12v6 —612J€ + (6+2V6)

=5-2J6 +6+2J6
=11
(iv) 1 + 1
1+V2+43  1-V2+43

_ 1 L (1+V2) - (V3)
1+V2)+(B)  (1+2)-(3)

1 1-+2)-(/3)

8. (i)

T Ao +WB) A2 -(B)

__a+\2-¥3) | (1-V2-43)
A+2)* - (3 (1-v2)* - (/3)?

1+2-3) = (1-2-3)
1+2+2J2-3  1+2-2/2-3

(1+V2-V3) 2 (1-V2-V3) 2

22 JE T2 N2
_N2+2-46 N 2 -2-16)
4 —4
_V2+2-VJ6 _ (2-2-6)
4 4
_2+2-J6-V2+2+6
4

R T |
2+3  5-43 2445

1 2-+3) 2
@+ 2=  WB-B)
\/—+\/—) 1 (2\/_)
CWErB) @) (2-45)
2-3 25+43) 2—J_
@ - (B2 (BE-WBP @ -5y

:2\/_ 2(\/_+\/—)+2—\/_
4-3 5-3 1-5

=2-3 + 2(\/324'\/5) + 2__1\@

~B+5+3-2+45
=25

(i 32 23 43
- Jo+2 Jo-2

_ 32 (6+3) 25
(6 —3) (I+I)(£+z
L W6 - 43 (6+\2)
“ W6~ m(ﬁ—f) (V6 ++2)
:3\/—(\/_+J—) 2V3(V6 -2)  43(:/6 +2)
W6y -3y (o -2 (Vo)) -(2)

3V2(J6 +43) | 2J3(J6-2)  43(V6 ++2)
6-3 6-4 6-2

326 +3) | 236 -2) _ 4V3(/6 ++2)
3 2 4

V12 + /6 + /18 - 243 - V18 - V6

23 +6+3V2-2J3-3V2 -6
=0

Gy AE 30 32
22  4y3-3J2 3+2/3
_ 4B (2+V2) 30
2-2)  @2+2) (4B -30)

4J§+3«/‘) V2 (- 24/3)

(4f+3f) (3+2J’) (3-243)
_43(2+42) 30443 +3V2)  3V2(3-23)
27 - (22 (43" - (V2 (3 - (23)

_432+42)  30(443 +3v2)  32(3-243)

- 4-2 B 48 -18 - 9-12

_432+42)  30(4V3 +3V2)  3v2(3-2V3)
2 30 -3

= 2J3(2++2) - (43 +342) + 2(3-243)

= 43+2J6 - 43 -3V2 + 3V2-2V6

=0




p L 1 1 1 48 +2 x 243)

) 3 B T BB T B = TGt )
1 B-=7), 1 (7-\5
TGN G- (T (T -B) = 49((82++4ﬁ)
1 5-v3), 1 (B-1
T BB (BB (B (B J;é(f}ﬂ 9
3-47 . 7-\6 V5 -3 ~ ctine th .
-7 W6 W) - (B - = 3 (gecing the ve valuo
V3 - 1 e, 202+46) _ 4
NG Hece'32+J§ 3
SN R
:3—2\/—+\/—;\/—+\/—£\/_+\/—2—1 :{\/3+2+2\/€}+{\/5+3—2\/ﬁ}
S TN BN AN PN N PN - (&3P + 2 + 2032 |
-1 + B + (B - 265)4/3)}
=1
1 1 1 1 = {\/(\/§+\/5)2} + {\/(Jg—x/g)z}

T N 0 N S N P

1 2- f) 1 . (f5-16) S (3 - (5 E)

T@+B) @B (Bl (5-e) =V2+45
L1 We-V7) 1 12. Let V5 +2 + VW5
W6 +37)  (o-v7) © (7 +20) WEH
(J’ 242) Then x2:£+2+\/§—2+2(\/§+2)(\/§—2)
C W7 -2 ' 5+1)
_ 2-45 J5 -6 J6 -7 _2\/§+2J(\E)2_(2)2
NG NG N G NG N BT
p 7202 2254
TR -2 5 +1)
_2-\5 , B-V6 Vo7  J7T-22 NN
4-5 5-6 6-7 7-8 =T WBe1)
_2- If \/—_1«/— J6 1J— f_lzf a5y
2 E BB BT -2 (5 +1)
= 2+202 = x=12 (rejecting the —ve value)
Cof5 ) 4 4 V3 _ 43 _ 41732 _ 6928
=2J2-2 13.(1)\/5_\/5 N i St et
=262- = 2.309
10. Let XZM (i) 5-+2 =(5_\/§) XQ:S\/E_Z
3y2+3 V2 V2 V2 2
,_ 42+6+2J12) _ 5(1.4142)-2 _ 7.071-2
Then, x? = 9(2+\/§) > >
5.071
N 2o 48+2V12) = 25 =2.58
9(2 ++/3)

| waasAsuequiny



430 +9

| Number System

—
(<]

y 1o 1 L (2 1) _2- _
2+1 L2+1)  (2- 2- 1 4524
=121 a4~ 0414 = 4@”
1 2-43 _ 41043 +9
\/—+\F T 243 \2-3 21
BB - _ 4(3.162) ;11.732)+9
(2)* -3y 273 _30.906336
_ 141421732 _ o0 -T2
-1 =1471
0 8 _ _ & . 7+25) (vii) _ 1 L (B-V2)+1
7285 (7-245)  (7+25) B-V2-1 B-V2)-1 B-V2)+1
) - (2@2 (V3 -+2)% - (1)
_ 87(7 + 2\5) _ B-2+1
T 49-20 3+2-2J6-1
29 4-2J6
= 3[7 + 2(2.236)] -\iel | @+4B)
=3(7 + 4.472) - 2(2_\/6) (2+\/—)
= 3(11.472) oG TE - 203 - B +24 B
= 34416 = 546
. 25 B 25
@) -0 " 20 -4 _ 23432 -22-2/3+2+6
2(=2
_ 25 L (2410 + 445) 2
(210 - 445) (2410 + 445) _ %
_ 252410 + 445) 3 1 (J33) 4+ 2
@10 - (45’ - e 12
_ 5210 + 4V5) 21+ 43 +2)
40 - 80 =5
- %&r‘lﬁ) 14142 (14 1.732 + 1.4142)
- - —4
_ —5(2V10 +45) _ 1.4142(4.1462)
—4
_ -5[2(3.162) + 4(2.236)] 5 863556
8 — 2:009956
—4
_ —5(6.324 + 8.944)
s V3, :F%Sf
. 2+ 2 1
_ —5(15.268) (ix)
=—5 2-3 2443 B+l
76340 _2+V3)  (@2+43)  2-8) (2-B)
T8 T 2-\B) @+B) @2+ 2-B)
= 9512 LGB-1)  (B-D
(vid) 2J6 -5 _ (246 —5)(3V5 + 2V6) T B (Bo)
3J5 -6 (3\/5—\/6)(3\/5-‘1-2\/5) (2+\/§)2 (2—\6)2 ([_1)
_ 6330 +24 - 15— 230 Ta-3 e o
(3V5)* - (26) _4+3+43  443-4J3  3+1-23
1 1 2



=7+4\/§+7-4\/§+4‘22‘/§
=14+2-3
=16 -3
=16 -1.732
= 14.268
14 x=7++/40 = 7+2J10
- 1_ 1
x  7+2J10
__ 1 7-2J10
7+2J10 7 -2J10
__7-2J10
(7)* - (2410)?
_7-2J10
T T49-40
_7-2J10
9
x+%=7+2\/ﬁ+77_§‘/E

_ 70 +16V10
B 9

Now, [+ L = 2+ (L] 2 (1)

Jx Jx

:x+l+2
X
=M+2

70 +161/10 +18
9

88 +16110
9

1 _ [88+16V10
Jx 9
4(22 + 44/10)

9

- %\/22 +4J10
- %Jzo +2+4J10

_ 63+18V10 +7 — 2410
9

. Q)

Jx

[Using (1)]

= 2J20)* + (27 + 220\2

= 220 + 22
= 2245 + 2y
= %(2\/5 +2)

15.

16.

@)

R =

R [=

9-45

1
9- 45

1 y (9 + 45)
(9-45)  (9+45)
_ 9445
(9)* - (45)

9+ 4.5
81 - 80

9+ 45
9-4J5 +9+ 45 =18

2 X(5+@)
(5-21)  (5++21)

2(5 +/21)
25— 21

5+«/ﬁ
2

5-21  5+421
+
2 2
5— 21 + 5 ++/21

1
— +2=25
x2

2+ L 052

© | washsiaquny



8 | Number System

: - _1_ (/5 +10)°
17 x P _ -
_ 1 2+ (5 +4/10)
T 2-V3)  @2+B) - Vi =5
_ 2+43) y_V0-V5 _ (10-45)  (10-+5)
2% - (3)? VIo+V5  (J10+45) (V10 -5)
_2+43 _ (10 -5 _ (/10 - J5)
4-3 - 10-5 5
=243 (/10 - V5)
p = N NI
x=2+43 - v J5
= x-2=3 LHS = va — b —2Jab = Ja - b -2Jab
= (r-22= (3) :<J§+Jﬁ>_(m—£)_2(ﬁ+MMJﬁ—ﬁj
= ¥ -4dx+4=3 J5 V5 J5 J5
z xz_x%xfﬁ;isig _G5+V10) B (10-45) V5 210-5)
Now, x3-2x2-7x+4=x(x>-4x+1)+2(x>-4x+1) V5 5 V5 V5 >
+2 _ (5+450)  (50-5) 205
=xx0+2x0+2=2 - 5 B 5 5
_241 (241 (24D (2+1) 5+5V2-5J2+5 10
N T RN B S N - TS N e = SEREGIEES 22- 0 -2-2-2-0-RHS
_ 2+21+12J5 _3+203 EXERCISE 1G
yzﬁ_lz(ﬁ_l)x(ﬁ_l)z (2 -1)? 1 @) 2%x2%=2(%+%)=2%=21=2
V241 (241 0 V2-1)  (V2)2 - ()P s 2 e (M] o s
=2+1—2\/§=3_2\/§ () 36 x 33 =363 -3 6 ) _36=32
2-1 2 2 22
24P+ ay (i) 45 x 45 =455 =40=1
= 3+2V2)% + 3-2V2)% + 3+2V2) 3-2\2) I T S T
2. (i) 3% _ 336 _36 - 36
=9+4Q2) + 122 +9+ 4(2) - 1242 +9-8 : 3% N
=27 +8=35 )
_PB-V2 _(B3-V2) B-2) ) g7 82 184 4
19.x—\/§+\/§—(\/§+\/§) (\/5—\/5) (ll) 4!7%=473=421 = 421
z(\/§3—_\é§)2 :3+21—2x/g=5_2\/g 1 L sS4 N
74 20 20
(i) =T =77 =7
y=\/§+\/§=(x/§+x/§)x(x/§+«5) 75
V3-v2  (B-42)  (3+42) PR P
B+v2)?  3+2-206 3. (i) 24 x 34 =(2x3)* = 64
:(3—2): 5 = 5+2V6 5 5 5 s
2yt (i) 38 x 58 = (3x5)8 = 158
= (5-2V6)2 + (5-2v6) (5+2v6) + (5+2V6) (i 3 3§ _ (7X3)§ 13
=25+24— 206 +25-24+25+24+ 20:/6 10
— 99 4. () (5°)3 =5 3 =5l=5
w0, o~ (B+V10) (10 +45) Nt o, s
' (V10 -+5) ~ (10 ++5) (i) [73J =75 =73
_ (5+410)° N0
10-5 (iii) [35] =350 g



5. (i)
(i)
(iii)

6. (i)
(i)
(iii)

7. (i)

(i)

(i)

(iv)

(@)

(©i)

8. (i)
(if)

9. (i)

1 1
(36)2 = (6*)2 =6 2 =6'=6
1 1 1
(27)3 = (3%)3 =33 =31=3

1 1 1
(32)5 = (255 =25 =21=2

3 3 43
(8)% = (3H4 =374 =32 =27

3 3 58
(243)5 = (3%)5 =3 5 =33=27
5 5 5
(16)% = (241 = 275 —25-3
-1 -1 3><(71) 1
27)3 = (3%)3 = 3 31 - 2
@)% = @) =3 3= 1
-1 -1 fl =3 -1
(512)° = (8%)° = ) _ g3 _ g3
-1 3(‘—1)
— (233 =9 \3) _pa_1
243 =2 2=

(625)_?3 — (54)_13 - 54(%) =53 = 1 _ 1

-7 -

16

9
2 o

(@) [T -@™ - -

25

16
-3 _

-7 - - -

@+ =@+ P =3+ =7 =

@+ =@+ =@+ 2 =6 = o
ER ER |

(243)5 x 252 B (3%)5 x (5%)2

- 1 4 5

1 4 5
(625)2 x (8)3 x (16)%  (25%)2 x (2%)3 x (2%)4

3
3 x5 2
1 4 5
2><§ y 23><§ » 24XZ
3% x 5%
25 x 2% x 25
__3%¥x5
52 x 2% x 25
3% x 5°72
24+5

SX% 2x

25

(i)

(iv)

(©)

33 x5

29
_ 27x5
512
_ 135
512
3043  3¥3+1)  3¥@ 2
341 _ 340 - 340(3_1) - 340(2) - 340-39 -
[ 1 2 -1 1 2
(iii) 27 3 [273 —273} = (3%)3 {(33)3 —(33)3}
-1 1 2
=33(3) [33X3_33X3:|
:371[31_32]
1
=36-9
1
=§(—6)
=2
111 4
22 x33 x44 33 x553
4 3 T3
105 x 55 45 x6
11 1 -3
22 x33 x (234 (2%)5 x6
- T S
(10)5 x5° 33 x5°
111 =
_ 22x33x22x25 x2!' x3!
I
25 x55 x55%x3" x55
1,16 1
25+E—§+1 % 3§+1
T .37 4
25 x55 5 5x33
4 4
_ 25 x 33
B
25 x55 x 33
4 1
7575
5
= 25 x 5!
=2xb5
=10
3 2 4
S E E)
(625)4  (343)3  (243)5
3 2 4
N
(CRENNA ERN DI
3 2 4
= +
1 2 -1
54(‘1) 73(‘5) 35(?)

2

3

N | wasshs saquiny
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3 2 4 (iid) 54 x 2P5 =5

S5l T2t 5P=4 o pP=5
= _— =
—3x5+2x72+4x3 >
=15 +98 + 12 = 5l x 20 =1
=125 = 55 x 2r5 =1
2 = BGx2po=1
o (S5)7 + L5+ 3B = 1075 =1
125 )y Vo4 = 1005 = 10°
(@) = p-5=0
= p=0+5=5
3 %2 Hence, p = 5.
4 1 5
=5 + Tty , 3Y (5) _ 125
ot e ger-g
{(4) }4 5) (3 27
5 - BJE-6)
3(—2) 5 3 3
Wt -y
é) 4 3) 3 3
> 2 3
- 577 _ (5
O ts - 3 -6
5 4 4 s
5 5 _ (5
s s - (3) - (3)
= (Z) + Z + Z = p =3
Hence, p = 3.
-2 (é +1+ 1)
4 \4
_5 (5 +4+ 4)
4 4
5013 CHECK YOUR UNDERSTANDING
-3
_ 65 —— MULTIPLE-CHOICE QUESTIONS ——
16 1. (c) Every rational number is a real number.
10. (i) (2%)% = (22 Real numbers consist of rational and irrational
= (24 = 2% numbers. All natural numbers, whole numbers and
= 212 = 2% integers are rational numbers.
= 12=2p 2. (d) Decimal representation of a rational number cannot
= p= 12 _¢ be non-terminating non-repeating.
2 Decimal representation of a rational number is either
Hence, p = 6. terminating or non-terminating repeating.
(i) o7 = 9 3. (d) m is an irrational number because its decimal
. T ogp expansion is non-terminating non-repeating.
) Decimal expansion of an irrational number is always
= 3%y = 3 non-terminating non-repeating.
P
3 4. (a) Every point an a number line represents a unique
= 3% = 3% real number.
= 3p=2-p Every point on a number line represents a unique
= p+p=2 number which may be rational or irrational.
= 4p =2 -
- _ g 5. (ﬁ) ?
T4
1 Number of the form £ , where p and g are integers and
= P=5 q
q # 01is a rational number.
Hence, p = =. . . .
2 6. (d) 0.5015001500015... is an irrational number because

its decimal expansion is non-terminating non-repeating.



10.

11.

12.

13.

6
) 35
3 _3x2 _ 6

17 ~ 17x2 34

5
(©) 5
g = 2.5 is a rational number lying between 2 and 3.
The other options given are all irrational numbers.
(@) 3.1, 3.2, 3.8, 3.9 are respectively equal to % , %,
38 39

So, they are all rational numbers and they lie between 3
and 4.

(@) -2
3+2 +(=/2) = 3++/2 -2 =3 (rational number)
So, —/2 is the smallest irrational number that should

be added to 3 ++/2 to get a rational number.

1
(0 3
Let x = 0.3
= x = 0.3333... .. (1)
and 10x = 3.3333... ... (2
On subtracting (1) from (2), we get 9x = 3
- o312
9 3
Hence 03 = 1
2 . 3
29
® 5o
Let, x =032
= x=032222 ..;
10x = 3.2222... .. (1)
and 100x = 32.2222... ... (2)
On subtracting (1) from (2), we get 90x = 29
- )
90
Hence, 0.32 = 53
437
@ 599
Let x = 0437
= x = 0.437437437... .. (1)
= 1000x = 437.437437... ... (2
On subtracting (1) from (2), we get
999x = 437
_ 47
- ~ 999
- 47
Hence, 0.437 = 999 -

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

@) 325

Now,

(©) 35

) 1245

35 + 445 + 55

Y10 = Y2 x2x2x5 =235

235 x Y52 = 2xY5x5%x5 =2x5=10

352 ,ie. 325 is the simplest rationalisation factor

of 340 .

25 + 5 =V52+1) =

1245

(a) V5 + 42 + 511
(295 -1z +64TT) + (545 + 2v2 - 4T

J53) =35

J5 3+4+5)=+5(12)

=%\/§+%\/§—%\/§+%\/§+6x/1——\/ﬁ
-\/5(3 §)+\/_(—7+ )+\/—(6—1)
=\/§(%j+\/§(%)+x/ﬁ(5)
:\/§+\/§+5\/ﬁ
(c) %6125
37 x5 = §72 x 53
= {49 x 125
= ¢6125
(@1
L5 « 1015 = L« L « Jisxis
g\/ﬁX§\/ﬁ—6 3 18 x 18
N
=15 ¥ 18=1
(c) 105
5 x 7 x J15 x V21 = J5Xx7x5x3%x3%x7
=3x5x7=105
(c) 6

(B3+3) 3-3) =(3*- (V3> =9-3=6

(b) 16

(3++5)% 3-+5)? =

(a) ¥25

(9+5+645) (9+5—65)

= (14 + 65) (14 - 6+/5)

= (142 - (64/5)
=196 — 180
=16
3250 + Y10 = Y= = 25

g | waishs saquiny
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24.

25.

26.

27.

28.

29.

30.

31.

30 _ 30 _ 10
2J5+45 35 5
6 _ 6 3
233 -3 3 3
@zzﬁ

3

141 2
T_l_z

222+1) _ 29(3)

10
(0) ﬁ
30
V20 +5
©) 23
6
V12 -3
(a) 2
20 4 70
50
3
@ 5
230 + 229
531 _ 530
1
@ 3
372
125
(0) 64
25617
4
(&)
© 32

1 -1
(32)5 x (125)3

® -3

5n+2 —6X 5n+1

2%02-1 2%
3 _3
930-29 2

L:ﬁ:l
32 9 3

- [T

3
@fﬁ_53_g§

4 VER

1 -1
(2°)5 x (5°)3
1 -1
275 & 53X( 3 )

2x 571 =

[6:11\S]

51‘L+1 (51 _ 6)

13 x 5" — 2 x 51

5"(13 - 2 x 5%)

577+1 (_1)
5"(13 - 10)

32. (a) =

33. (b) x6

34. (b) 17

35. (c) 18

o

s

Y+ y*

X

N[

=

R

R |

=22+3=8+9=17

=9-45
_ 1 X9+4\/§
9-4J5 ~ 9+45
_9+4J5
81— 80
= 9+45

=9-4J5 + 9+ 45

=18



37.

38.

39.

40.

(1) -2.125

Ya = Ra* - 19256
3 = ¥ = 1379
Y6 = 6> = 13216

8

17 (2.125

-16_
10
=8
20
-16
40
-40
X

. ()
. Q)

. ()
o)

17 _
e 2.125
17
= e 2.125
(b) 0.714285
3 e
7 = 0.428571
- ; = 0142857
5 _
= 7 = 0.714285
(d) 0.577
1_1 B
NEIRVE RN
_ 3
3
_ 1732
3
= 0.577 (approx)
(b) 0.707
Bode-B_ L
Jo o 2
1,2
22
V2 1414
T2 0 2
=0.707
— SHORT ANSWER QUESTIONS ——
Let x= 0123
= x = 0.123333...
= 100x = 12.3333...
and 1000x = 123.3333...
On subtracting (1) from (2), we get
900x = 111
N _ 11 _ 37
900 300
Let x = 0.99999...
= 10x = 9.99999...
On subtracting (2) from (1), we get
9x =9
x=1
0.99999 =1

_2
3

Ul

729 > 56 > Q216
Hence, \/3 > ¥4 > ¥6.

4. Answers can vary. The answers given below are
sample answers.

1

1st rational number

2nd rational number

V-6 _ (7-48)  (7-6)

7 +46 (V7 ++46) T (N7 -+e)
_ (7 -6y
(7)* - (6’
_7+6-2J42
B 7-6
_13-2V4
1
= 13-2J42
a=c,b=a"c=0 [Given] (1)
a=c= Y7 = [(@)V) [Using (1)]
a = (@)
al = g'vz
XYz =
o, 2) _ 2-3x
(5 + 5) = (0.6)

(3 - G
-
SISO

=2-3x

1
2

g | waishs saquiny
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10.

11.

12.

W )
= 3x=2+ =3
-5 _5
= T 3x2 6
1 _ [ —
7 = 0.142857
= (0.142857142857 ...
2 _ _
7 = 0.285714
= (0.285714285714 ...
In decimal expansion of %, the first place of decimal is

1 and second place is 4.

In decimal expansion of

2 and second place is 8.

the first place of decimal is

So, we can condiser number

0.150150015000150000 ...

(this is a sample answer).

_ 125
27

1

- (Q)E(X-Fl) B (é)_3

5 5
= Loy =3

2
= x+1=-6
= x=-6-1
= x=-7

Yes. e.g.

() 5+2) + 5-2)
(5+2) 5-2) =
(i) 3++3) + 3-3)
(3++3) 3-43) =

32x—8
225
32x—8

3?2 x 52

-1 1 2
_ (43)? Ii43><3 _ 43><3:|
= 43(_%) [4 - 47]
=47 [4-16]
1
= 1(-12)
=-3

= 10 (Rational number)

25 — 2 = 23 (Rational number)
= 6 (Rational number)

9 — 3 = 6 (Rational number)
53

5

5X—3

13.

14.

15.

32x78 % 5x73 _ 32 % 52

=
= 2x—-8=2andx-3=2
= 2x=10and x =2+ 3
= x=5andx=5
Hence, x = 5.
() x?>=5
= x=%+/5 (irrational number)
(i) =9
= y==3 (rational number)
(D) z2 = 0.04
= z=+02 (rational number)
. 17
(iv) u* = 1
= U = g
“ N4
== g (irrational number)

Rational numbers: y and z.
Irrational numbers: x and u.

Draw a number line and mark point O, representing

zero, on it. Suppose A represents 2 on
Then, OA = 2 units.

71

the number line.

I'w

4 a

-1 ¢ 1

meeting the number line at P.

Then, OP = OB = J5 units

Justification: In right AOAB, we have
OB? = OA? + AB?

A2|E| 3

Draw AB L OA such that AB = 1 unit.
With centre O and radius equal to OB,

Join OB.
draw an arc,

= OB = VOA? + AB?

=@ +(?

\/g units.

3@



. (0)

—  VALUE BASED QUESTIONS ——
V2 V2 (5-VB3) | V2(/5-3)

2 _
"B T (BB (BB (B - ()

BB -
2

5-3
and V28 + 98 + 147
= VAx7 + 2x7%x7 +3x7x7

=27 +7V2 + 73
Helpfulness.

1 _ 1 X(x/7+x/§): V7 +3
V7-V3  (7-V3) T (7 +B)  (J7)2-(3)

_V7+\3 _N7+\B
7-3 4
Concern for classmate facing difficulty in simplifying
the given mathematical expression and helpfulness.

UNIT TEST

. (d) Non-terminating non-recurring.

J2 is an irrational number and the decimal

expansion of an irrational number is non-
terminating non-recurring.

. (b) An irrational number

7+ 47 - 37 =—7+ 7, which is an irrational number.

3
. (b) 10
1,03 _ 1 _
310 - 10 !
14
. (b) 11
Let x =127
= x = 1.272727... (D
and 100x = 127.272727... ... (2)
On subtracting (1) from (2), we get
99x = 126
N 126 _ 14
99 11
. (0) 3 +42

1 - 1
V27 18 3J3-3V2

1 B+ (3+V2)
3W3-+2)  (V3+v2)  33-2)

_ (3+2)
3
7
9
Let x=03
= x=03333 ... . (@)

10. (a) (\/173)

and 10x = 3.3333 ... ... (2)
On subtracting (1) from (2) we get

9x =3
_3_1
= *T973
7z _ 1
= 03 = 3 .. (3)
Let y=04
= y =04444 ... .. (®
and 10y = 4.4444 ... ... (5
On subtracting (4) from (5), we get
9y =4
4
= y = 6
= 04 = g .6
3+04=2L,4
03 + 04 = 3 + 9
_3+4
9
7 .
=3 [Using (3) and (6)]
. ()2
= K2t x 23«25
112 _ o
. (a) 2
14112 1 N7x16
287 2 NG
= l X 4ﬁ
2 V7
=2
9. ()3
(9)006 » (9)044 _ 9(0.06+0.44)
_ 905
- (32)%5
- (32)%5
= 3!
=3

@IN

ﬁ | waishs saquiny
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11.

12.

13.

14.

15.

16.

Let x=32
= X =32222... (D
and 10x = 32.2222... )
On subtracting (1) from (2), we get

9x =29

_ 9

= x=3

5 29

2==2
= 3 )

If x is a rational number, then x?> may be a rational
number or an irrational number.

For example: If x = J3 , then x%2 = 3 which is rational.
Fx=2++3,thenx®= 2++/3)% = 4+3+43
= 7 + 44/3 which is irrational.

5-V6 _ (5-16)  (5-16)

5+v6  (5+v6)  (5-6)
__(5-+6)
(5 - (V6)
_ 25+6-10v6
T 25-6
_ 31-10v6
B 19
2-3 _ 2-43) B
V3 V3 J3
_243-3
T3
_ 2(1.732)-3
- 3
3464 -3
N 3
0464
T3
= 0.1546 (approx)
2 144 2 12
3Ves "3 H@ﬂ
2

=3 H%)]

==+1
=1 or -1 (rational)

2340 - 43320 + 33625

=22 x2x2x5 432 x2x2x2x2%x2x%x5
+3¥5x5x5x5

=2x235 —4x2x235 +3x5%5

=435 -16%5 + 1535

=1935 -16%5

=335

17. (43 =2) (3V2 +24/3)

=443 (3v2 +243) - V2 (3V2 +2V3)

18.

19.

20.

R

126 +8x3-3x2- 26
24 -6+ 126 - 26

18 + 106

|

11T
5(83+273)3:|

1

a1

i
|

I
—
a1
~
N
+
w
N
w
L
~

Il
a1
|

=5

a=b*b=c¥ c=a*

a == @ = (@2 ]

a= (a4yz)2x

al = g8z
1 =8xyz

xyz=g

V3 +47

27 + /63 - /28 - /48

V3 +47

3><l
5/(2) 3 +(3)

T 33137 - 27 - 43

_B+V7 B4 V7
BT BT

3+7+2421
4

10 + 2421
4

5+21
2

1 -1
(33 x(3%)2

-2 1 -2

36 x33
2 3
33x32

T =2
36 x33

B 3(4—9;1+4)

8-10
=36

- 7 !
(2°)3 +<33)3]

1
34
1
3><3:|

[Given] ... (1)
[Using (1)]



6 N (342 + 24/3)

6 _
2 3 -ah (3vV2-2V3)  (3v2 +243)

__6(3v2 +243)
(3v2)* - (243)°

_6(342 +24/3)
©9(2)-403)

_6(3v2 +24/3)
T 18-12

6(3v2 + 24/3)
6

32 +243 ()

6
3V2-243
= 32 - (-243)

= a=-2

23. /13 on number line

Draw a number line and mark a point O, representing
zero, on it. Suppose point A represents 3 on the
number line.

Then, OA = 3 units. Draw AB L OA such that

AB = 2 units. Join OB.

With centre O and radius equal to OB, draw an arc,
meeting the number line at P.

3v2 - a2 = 3J2 + 342 [Using (1)]

Now,

Then, OP = OB = J13 units.
Justification: In right AOAB, we have

OB? = OA? + AB?

OB = JOA? + AB?

= VB3 + (27
= J9+4 = 13 units.

xz\/§2+3
1_ 2
x  J5+3
__ 2 (5-3
5+3)  (5-3)
_2(5-3)
T 5-9
_2(5-3)
T -4
_3-45
)
x+%:\/§2+3+3_2\/§
_5+3+3-45
2
_6 _
_5_3
x+l=3
X

x2+i2 +2=9
1
P+ = =9-2
2
1
P+ = =7
2
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