Real Numbers

Exercise-2.1

Solution 1:
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Solution 2(i):

227

227 + 400

400

0.5675
227.0000
2000
~2000
0
Hence, 222 = 0.5675
400

-2000

3000
-2800

2700

- 2400

400



Solution 2(ii):

27 ,
S5=27+99

0.2727
99) 27.0000

-198
720
- 693

270

- 198
720
- 693

27

27
— =0.2727...
99

Hence, 5 is arecurring dedmal

27 s
H y— = 0.2727.... =027
ence; =5

Solution 2(iii):

15
—=15+7
7

2.142857

7} 15.000000
i},
10
=

30
-28
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- 14

60
- 56

40
=35

50
- 49

1

g = 2.142857....is a non terminating decimal

1_75= 2.142857...



Solution 2(iv):

=30
0

3
Hence, c= 0.6

Solution 2(v):

17 17455

125
0.136
1255 17.00

~125
450
-375

750

- 750

0
17

Hence, —— = 0.136
ence 158




Solution 2(vi):

2 Bl

11
0.1818
11) 2.00

=11
S0

i 0.1818...

Hence, -12—1 =0.1818..is arecurring decimal
2 —
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Solution 2(vii):

LI

8
2,125
8] 17.000
-16
10
=
20
216



Solution 3(i):

0.6 = 0.6666....
Letx = 0.6666....

- 10x = 6.6666... = 6.6
10x - x = 6.6 -06
L9 =6

LX=

Ol o
WIr

Solution 3(ii):

0.37 = 0.3737....
Letx =0.3737....

- 100x = 37.3737...= 3737
100x - x = 37.37 - 037
- 99x = 37

37

e I ¢ et

99

Solution 3(iii):

217 =2.1717....
Letx =2.1717....= 217
5 100x = 217.1717...= 21717
100x - x =217.17 -217
L 99x =215
W
99



Solution 3(iv):

1789 = 17.8989...

Letx = 17.8989...= 1789

. 100x = 1789.89... = 1789.89
100x - x = 1789.89-17.89

599 = 1772
o 1072
- 99

Solution 3(v):

13514=13514..
Letx = 13514...=13514
- 1000x = 13514.514... = 13514514

1000x - x = 13514514~ 13514
. 999x = 13501
13501
T 7999



Exercise - 2.2

Solution 1:

i J11-25]
= |14

w14

i |9]+ -9

-9+9=18

iii. [6x 3+ (-6)x 3|
= |18+ (-18)
=|0]=0

iv. [x+5=(7+x)
=|x+5-7-¥
=|5-7
-2
=2

v.|4xk)

=4x8=32

vi. |3(3-8)+ (-5)|
= [3(-5)+ (-9)]
- |-15-5]
-|-20|=20



Solution 2:

Lk—2=6
LX=2=4+00rX-2=-6
IX=6+20 X ==-6+2
Xx=80rx= -4

ii.|3x-6|= 21
L3X=6=4+210r 3x-6=-21
L3X=2146 0 3x ==-21+6
S3x=270r3x= -15
SX=9 0 X=-5

ii. |4x—2|= 10
L4x=-2=+100rd4x-2 =-10
L4 =104+20rdx == 10+ 2
L4x=120r4x = -8

SX=3 orx=-2

v, |—(2x—3)|= 7

|—2><+3|=7
L=2X+3=4+7 0 =2X+3 =-7
L=2X=7=-30r =2x=-7-3
L=2X=40 -2x= -10
LX==20rXx=5

V,x__1|=§
2l 2
; X-l +§orx-—l -§
- 2 2 2 2

:.x=§+ —orx=—§+
2 2 2

PO =

SX=20 x= -1



Solution 3:

LX>2;y<2
X>2

~2 <X
Buty<2and2<x
Ly <2<X
.'.X>y
i.x=4;4<y
X=4

Butd <y
.'.X<y
fi.x>-3;-6>y
x>-3andy<-6
y <X

.'.X>y

iv. - x=5;-5<y

x=-5andy>-5
Substituting -5 for x
ny > X

SX < y

Xx>5;y<-5
v.x>5andy<-5
XY

Solution 4:

J3 canbe shown on the number line as follows :

N

$
-1.5 2
Draw a number line.

—.—

v



Mark a point O representing zero.

Take a point OA such that OA = 1.

Now draw a perpendicular line segment AB to OA, such that AB = 1.
Join the points O and B.

Let us find +2

Consider AOAB,

Since AB is perpendicular to OA, ACAB is a right triangle.
In AOAB, OB? = OA% + AB? (Pythagoras' Theorem )

. OB? = 12 + 12

2 0B2=2,. OB=-2

We know that 3 can be written as,

3=2+1

2 3= [B) + 2
. (VB) = (0B)+ 12

- Taking OB as the base draw a line
segment BC = 1 unit, such that BC L OB.
- AOBC is a right triangle.
In AOBC,

OC? = OB? + OC? (Pythagoras' Theorem)

OG- (B) + 12
s 0C%=241=3

2 OC w3
Draw an arc of radius OC and centre O
The arc intersects the number line at point D

- 3 is thus marked at point D on the number line.
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Take point A on numberline such that OA =2
Construct AB, of length of 1 unit, L to OA.

- AOAB is aright triangle.

In A0AB (OBY = (OAY + (AB)* (Pythagoras' Theorem)
. (0B) = 224 12

- (OB)?=5,:. OB =5

Draw an arc of radius OB taking Qas centre,

The arc intersects the number line at point C

- +f5 is thus marked at point C on the number line.

l L
1

1.5 -1

N

Let us find 5

Draw a number line.

Mark a point O representing zero.

Take point A on numberline such that QA =2
Construct AB LOA such that AB = 1 unit.

- AOAB is aright triangle.



In AOAB, (OB)® = (OAY + (ABY (Pythagoras' Theorem)
L (OBY =2+ 1

- (OB) =5,. 0B =45

Now, let usfind 6

Construct BC L OB, such that BC=1 unit.
- ADBC is aright triangle.

In AOBC, OC* = OB? +BC* (Pythagoras' Theorem )
L OC = (Jg)z + B

S0 =5+1=6

5 OC=+J6

Now, let us find 7

Construct CD L OC, such that CD = 1 unit.
In AOCD, OD* = OC? + CD? (Pythagoras' Theorem)

. OD? = [VB) + 12
5 Ol 63 27

5O mnfZ
Draw an arc of radius OD and centre O
The arc intersects the number line at E.

- f7 is thus marked at point E on the number line.



Solution 5:

2

& V2 [
-1&5 3 .os 05 1 15 2 25

-4~
-
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Take point A on anumberline such that A= -1

SOA=1

Construct AB L OA such that AB = 1 unit.

Since AB 1L OA, AOAB is a right triangle

In ACAB (OB)2 - (O/-‘\)2 + (AB)2 (Pythagoras' Theorem)

. (0B)? = 124+ 12

. (0B)? =2, 0B =2

Draw an arc of radius OB taking Qas centre.

The arc intersects the number line, in the left direction at C.
- =2 is thus marked at point C on the number line.

1

-2.5 s -2 -1.5 -1 0.5 0 05 1 15 2 25 3

Take point A on a numberline such that A =-2

~0A=2

Construct AB L OA such that AB= 1.

In AOAB (OB)2 B (OA)z + (AB)2 (Pythogoras' Theorem)
(OB}z P S

: (OB)' = 5, OB = /5

Draw an arc of radius OB taking Oas centre,

The arc intersects the number line in the left direction at C.
- =5 is thus marked at point C on the number line,

<4
\ 4



Solution 6:

Let us prove this by the method of contradiction.
Suppose 5+ +5 is a rational number.

a b« 0,and a and b hasno
LS+ \J§= ot
b common factorexcept 1

-+ aand b areintegers, 2= oK

a-5Sb

is arational number.

But

= 5, which is not a rational number,

which is a contradiction.

Hence our assumption that S + 5 is
a rational number is wrong.

- 545 is anirrational number.

Solution 7:
Numbers
i.—0.2 and -0.22
02=-2._20__20 .n4_022--22 __220
10 100 1000 100 1000
Hence the numbers between - €00 and - 229 :
1000 1000
200 201 202 203 219 220

“~ 1000~ 1000~ 1000 1000 ~ "~ 1000 ~ 1000
£ 20.25-0.201 > -0.202 5 -0.203.... > 0,219 > -0.22

iih-Sand -6

5="2_0_ ong-6-5_-50
1 1 10
Hence the numbers between '5—0 and ﬁ:
10 10
-50_ -51_-52 53 -59 -60

e d0 10 210 T 0 10
L=5»-51»-525>-53..... »=59>-6

iii. 0 and 1
1 10
T it
1 10

Hence the numbers between 0 = and %:
1 2 3 g 10
g 2 R it
0516510 510 ~""10 “10

10 10 10 7
2 020:] €0, 280385 0.9<1



iv.2and 3

2-.2_20 L
10 1 10
Hence the numbers between 39— and §-[-)-:
10 10

2O Bl 28 8 BP0

10 10 10 10 10 10
2R £ 2. 28-2:% Civiva <2.9<3.0

1 3
V. = and =

2 2
1 10 3 30
5"%-°3-%

10 30
Hence the numbers between T and =5
o2 13, 2 50
20 2 Y N2 20 20
S1 11 12 13 29 3
2720720 20 7T 20 2
Solution 8:
Solve x2—3 = 25
x“+4 x“+4

Let x?+4=a

x—32§

a a

x-325

X25%3



Exercise - 2.3

Solution 1:

A surd in the form of 2[5 is anirrational root of a positive rational number 'a, where n #1, is a positive natural number.

i. 37
7 is a positive rational number.
37 isanirrational number.

3}7 is asurd

i, 30.16
=4%0.4x0.4

=%0.4
0.4 is apositive rational number,

\[0.4 isanirrational number.

- 40,16 is a surd

ii. 3B
i

2 is a positive rational number.
JZ isan irrational number.

- 38 is a surd



iv. -5

-5 isnot a positive rational number.
: -5 isnot a surd.

vi. 4/0.333
= 0.343.7

3.7 is a positive rational number.
3.7 isanirrational number,

\;'0.333 is a surd.
vil, sj§76

=24
24 is a positive rational number.

. J576 is not a surd.



viil.

1
-28

Sis a positive rational number.

| 2

NS isanirrational number.

\E is a surd
4

2
5 is a positive rational number.

2 = )
= isanirrational number.

2 is a surd
J 7

=N2+3

-3

S is a positive rational number.
3 isan irrational number.

232 +~f0 is asurd



Solution 2:
i. 101
J101 is a surd of order 2

i, 35

35 is a surd of order 3
iii. 429

429is a surd of order 4
iv. iﬁ

47 is asurd of order 4
v, Y48

Y4 is a surd of order 7

Solution 3:
i, 45
= f16x5
= 80

i, 346
- 5x¢
=54

o 4
. =6
ii 3\."

= SXE
J 9



Solution 4:

i 27
= J9x3
=33

i, 50
= \25x2
=52

iii. 340
=38 x5
=238

iv. 432
=316x2
=232

v. 215625
-ﬁ-s x5°
-53E



Solution 5:

i V11,413

Both surds have the same order, ie. 2

L A1l <13

ii. 4/3,32

Let us convert the surds in the same order

The order of\f:’; is 2 and the order of 5‘[2_ is3
LCM of 2 and 3is 6 (2x3 = 6)

SB=43 = 477
W2 -4
27 >4, . 827>

iii. 34, 46
Let us convert the surds in the same order
The order of 34 is 3 and the order of 36 is 4

LCM of 3 and 4is12 (3x 4 =12)
V- 37 - 758

¥ = 3f6® = 3216

256 > 216, . 3256 >2216

s ¥asife



iy, Q/EE,«‘MO

Let us convert the surds in the same order

The order of &80 is 8 and the order of /40 is 4

LCMof 8 and 4is 8

430 - ¥40? - 4600

As, 1600>80, . 31600 > %80
- 440 > 950

v. 4648128

Let us convert the surds in the same order

The order of 464 is4 and the order of §128is 6

LCMof 4 andé6 is 12
364 = 364* - 362144

128 = ¥f128* - 216383,
262144 > 16384,

. 262144 > 16384

- 464 > 8128
Solution 6:

Consider the surds, ¥4,%3 and 45

The above surds are not in the same order.

To arrange them in the descending order,
Convert the surds into surds of the same order.
The order of the surds are 4, 3 and 6 respectively.
LCMof4, 3, 6is 12

AB-3F

= 13125

And 3B-23
=281

Also, 84 =4

=12fi6
Compare the surds by comparing their radicands.
125> 81>16

- 125 > ¥81 > ¥fi6

- The surds in the descending order are ¥5 > 33 > %4



Exercise—-2.4

Solution 1:

i 33+ 108
= J3(3+ 10)
= 1343

ii. 75 - 4f5+ 125
=5(7-4)+ 25«5

=3/5+55
=\/§(5+3)
-85

iii. 408 + 32 -3
=4Jax2 +f16x2- 32
=4x2\2+ 42 -3
=82+ 42 -3
= 2(8+4-3)
=2

iv. V50 - /98 + 162
=25x2-49x2 + {/81x2
=52 - 72+ 92
=2(5-7+9)

- 72




v, 7448 -72-27 + 32
=716 x3-36x2-JOx3 +32
=7x4\/§—6\f§—3\?§+3\f§
=283-33-62+3L
= 3(28-3)+2(-6+ 3)
=258 -3L

vi. SAf3 + 2427 + 4\%_

-S\f3-+2\f9x3+4gx\[§

1 43
=SJ§+2X3J§+4£X£

-SJ§+6J§+%
=J§ 5+6+%]

= /3 11+i]
i 3

= /3

[33+ 4
| 3

| e
E




f4x 1x2 9
2x2 4x2
J- Jﬁ SX—J—

& 3@ 15‘[@
2x2

3 15 1
=§Jr §J§+ESX2J§
2 3 15
-3(3-3+3)
35 352

'E‘&' 12




_35\2xA2

12x 2
35x2 35

) 12x2 ) 642

ix.4J2'-2J§+%

or X +3XJ§
=42 -20a4x2 =

=4J§—2x2\{§+3_f-
-aB- a3 2B
=J§(4—4+§]

2

-2(3)- 2(z2p)

3

J2
x. 8316 + 354 + 3250

=838x2 + 37 x2+3125x 2
=8x232+ 3324+ 532
=1632+ 32 + 532

= 32(16 + 3+ 5)

= 2432




Exercise - 2.5

Solution 1:

(i) ¥3x~7
- Bx7
=21

(i) 3V11 x y10
=3/11x 10
= 34110

(i) 412 x 7416
= mx7 x 4
= 4x 23 x28
=8/3x28
= 2243

(iv) 2 xdB
Convert the surds in the same order

The order of 32 is 3 and the order of 43 is 4
LCM of 3 and 4is 12 (3x 4= 12)

§/§= 12H4 _ ‘m
=93 -927
SR xBE - Yex27
- a3
(v) Bx 42
Convert the surds in the same order

The order of 33 is 3 and the order of§2is 6
LCMof 3 and6is 6

- Fx - v



Solution 2:
() xBx¥4
=¥x3x4
-4

(ii) FPxBxPH

Convert the surds in the same order
LCMof 3 and 2is 6 (3x2=6)

- PB= B - §5;
B=-HB-F -7,
=252

SPBxBR-P 274
=§Ox27x4=9x27x 4
= §972
(i) 2x P x2
Convert the surds in the same order
LCMof 3,4and 2is 12

2= - 16

(.@=‘23=‘§§
V2 - §2° - ea

S x AP« 2 = Y16 x Y8 x %64
=16 x8x64 = FY16x8x 64

= Y8192

(iv) 2x¥4x3x 16
-6x€ﬁx%
The order of 34 and 316 is 3
6x%‘2x%
=6xm= 6x I64

=6x4=24

(v) 3xPZ2x3xf4
= 9x@x2= 18x%'3_2
Convert the surds in the same order
33—2-‘3]2_5- 2x%{2_2
18x«3f?§= 18x2x 321= 36xy£_1



Solution 3:

() VG5 < 4B = JGET3 - NG - 7
(i) 838+ 27 - 8Txd- 207 - &VTx4_8x27 g

27 V7

(IV) 3/3 - ﬁ
Convert the surds into surds of same order,
LCM of 3 and 4is 12

B-FEB-F

T 12fca 1 ‘&5 15x5x5x5 l625

BB 5 dm= 4’27—
(v)S?/Z-f{i

=5xd§=53§

Solution 4:

(i) ¥24 - (B2) (LCMof 6, 3and 2=6)
$o4
'ef=32x65'3
_ $2x2x2x3 31
§3x3x2x2x2 %

(i) ¥4+ (42.33) (LCMof 3, 4= 12)
i 1{}(24)4
153 > 1@

24 x 24x 24x 24
o 19513
Y2x2x2x3x3x3x3

(i) 27 ¥18 -3 P
_27¥18
335
93x2

3

2| G

I
s}
(%)
V)
I
s}
N




Y
- = - (LCM of 2 and 3is 6)
Y

]
-—
H
I
X
~Z

(v)¥m? x §min? x fmT? (LCMof 2,6 and 3is 6)

- {2y’ x YA x gy’
= §m® x a2 x Ym®

= ¥mfn® x m¥? x mh?

2 %{mc»zune»zn o ﬁfm‘zn 12

= m%?




Exercise —2.6
Solution 1(i):

Square root of 7 - 2410

o[~ 2JT0
= J5+2)-26x2

- {[8) + (V2) - 205 x5

- ‘ﬁJE- VB) ... [ e + b 2ab = (a-bY ]
=5-42
- Square root of 7 - 2410 is 5 -2

Solution 1(ii):

Square root of 8+ 2415

- J8+2J15

- ~ﬁ5+3)+2\/573

- (BT[] 255

- J[B+ B [va b e 2eb = (as b)]

=5+
- Square roct of 8+ 2415 is 5 + 3

Solution 1(iii):

Square root of 5- 26

-J5-26
= |[3+2)-2/3x2

- [ B) +(B) - 25x2
= Ji\fg‘ﬁ)z [ a® +b? - 2ab = (a-—b)z]

=J3-£
- Square root of 5- 26 isy3 -2




Solution 1(iv):
Square root of 47 + 433

- JINFES + (VB) + 2x 3 B

- {7 B
P

- Square root of 47 + 433 is 44 + 3.

Solution 1(v):
Square root of 31+ 421

=\] 31+4\f2_1

= [28+3)+2x+21x4
- \[‘J2_8)2+(«/§)2+2x~f2_8x«f§
= (V2B + BY

=J284+43
- Square root of 31+ 421 is 28+ 3

Solution 1(vi):
Square root of 19+ 843

=\’19+8—ﬁ

= (16 +3)+2x 4.3

- \’(16+ 3)+2x\}m

- VY + (B) +2x VT8 5 3
- J(16 + B)

- J6+B

=4+.3

- Square root of 19+ 83 is 4+ 3.



Solution 1(vii):

Square root of 17 + 128

- A74ADPP

= J(17)+ 2x 642

= (17)+ 2x2x 36

= \f(9+8)+2xJ9><_8

= (V5] + (VB) +2x B x B
=\ﬂ\/§+«f§}’

=J9+.8

=34+48

- Square root of 17+ 1242 is 3+ 8.
Solution 1(viii):

Square root of 73 - 1235
= 73-12J55
= J[45+28)-2x 6435

- [N35) + (v3B) - 2x 35536
- fIV3) + (VB - 2x JA5x 28
: J1J4T5)2+ (V28)" - 2x @5 x /28

- V35 - v28)’
- J35- 3B

- Square root of 73- 12435 is f45 - /28,



Solution 1(ix):
Square root of 21 - 440
=y 21-340

240

- JIVTI)' + (JTO) - 2x V110

- J(VET) + (JTO) - 2x VT x V10
- VT IO)

- JI1- 10

. Square root of 21-./440 is 11 -./10.

Solution 1(x):
Square root of 3+ 45

-3
()
=\E+é)+(zx gx%]

S CRC R

- Square root of 3++5 is \E+ Jg




Solution 2(i):

4 4 45
RN RN
45
NG
_ 45
S

Solution 2(ii):

1 1 3
2286
B

23]
_¥B
6
Solution 2(iii):

2 2 3
35 B B
L2
3{(B)
23
-T9



Solution 2(iv):

343

33 _ B

28 28 B

_3BxB
2(vB]
324

=16
3J6x4
6

1

[8))
|4 5|2,

Solution 2(v):

335

Pl

e
5" R
=3§Sx 33 x 39
()
_3’J5x9x9
9
_3x3¥1s

S




Solution 2(vi):

S+J6 5+46 5+6
S'Vg "JB 5+J€
) {5+J—)

(57 - (V6
_ 25+ 1046+ 6
25-6

~ 31+ 106
19

Solution 2(vii):

3 3 _J6+7
B-7 B-T B+d7
3B )
(V&) - (+7)
36+ )
6-7
-3+ )

Solution 2(viii)

28 2J§+
25-5" 35—@ 25+

) 4&(&5%\5)

(2] - ()

i} 4\f2-(2~5+~5)
20-3

_ 4\5(2£+J§)

17




Solution 2(ix):

1 _ 1 x\{é-l- i
VB +5-V11 B+ B-J11 B+ \5+11

(V6 +~5) - (Vi)
_ BB+ 1T
(VB +~B) - (VT1J
_ B+ 54411
6+ 54+ 2065 - 11
_J6+B+ 11
T 2430
_ 6+ B+41T R0
230 B0
=J3_0{J€+£+J1_1)
250
V30 (B + 5 + VI1)
- 60

Solution 2(x):

Ja+ X ++Ja-x Ja+x+Ja—xxJa+x+Ja~x

(Va+ x +a- x}2
WEw ] - (o]
' a+x+a—x+2\/mm

a+X—-a+x

_2a+ 2JZ - 2
2X
_a+ \)62 - x2

X




Solution 3:

%:—1- a+by3

¥3-1 “ﬁ’-1=a+b\/§

X

B+l Bt

M i a+bJ§
(B) - (of
an e SN -

4—22\6 = a+by3

2-f3=a+bf3

Equating the values of both the sides we get,
a=2andb=-1

. The values of a and b are 2 and -1 respectively.

Solution 4:

\E+J§ 32+ 2B
EVSEEN Y-SV el
(B B)o2e2B)

(5] - T

6+ 246 +36+6
s o b

12+65-J6=8—b'\(6

2+§Jé= a-bAB

Equating the values of both the sides we get,

5
-2andb=-2
a an

- The values of a and b are 2 and —g respectively.



