Solution
REAL NUMBER QUESTION BANK

Class 09 - Mathematics

®)
Explanation: v/ (64)2
—2
= (64)+
;1
= (64) 2 or ﬁ
1
=3
(© 13721
. 131/5
Explanation: 513
— 131/5+1/3
_13-2/15
(d) 25

-2
Explanation: (0.00032) 75
—2
. 32 \ 5
~ \ 100000

-2
_ (2 SXT
—\10

VT+2
)
Explanation: After rationalising:

LI W VT2
Vi—2 T -2 V742
__ VTH2

VD=2
VT2
T4
_ VT2

3
@0

Explanation: 0, [Since 0 is in between -3 and 3 ( ie -3<0<3)]

(b) 0.5
Explanation: 9¥"2 = 240 + 9%
= 9¥*2_ 9% =240
= 9%. 92 - 9¥ =240
= 9%(9%-1) =240
= 9%(81 - 1) = 240
= 9% x 80 =240
X —
= 9=%
= (32)X — 31
= 3%=3!
S2x=1=x=3=05
2
@ 3
Explanation: Let x= 0.222...---(i)
multiply eq. (i) by 10, we get
10 x = 2.222....—-(ii)
10x -x=2.222...-0.222...
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10.

11.

12.

13.

14.

15.

16.

9x=
X:
(®) (56)"/
Explanation: 7
1
=(7-8)2
(56)1/2
(92

Explanation: 1.9999 can be written as 2,

YISEN

1
2

N =

2is taken as approx vlaue .

(b) V12 + /5

Explanation:

2\/51—\/5

= (2v/3 - /5)(2v/3 + /5)
=12-5

=7

Rational number

2v3+v5)=(VAx3+5)= VI2+ 5

() 2v2 ++/3
Explanation: 21/2 + /3

(@ 2

Explanatlon 0.57 =
_ 52 _ 26

90 45

57-5
o0

(@) —><—

Explanation: An irrational number between a and b is given by /ab.

So, an irrational number between % and% is % X %

(d) 61/4
Explanation: /2 and /3
1 1
=22and 32
2 2
=24 and 34
1 1
=44 and 94
irrational between \/5 and /3 is 614

(0) 0.4142
Explanation: Given /2 =1.4142

V2Z-1

V2+1
V2-1
\/2+1
\/2 1)2
(v/2)?
(v2-1)?
2—1

2 — 1)

=1.4142-1
=0.4142

(b)4

Explanation: x = 1/5+ 2, then equals
11
¢ Jhr2
—_1 Vo2
iz S B
)

5-4
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17.

18.

19.

20.

21.

22.

23.

24,

=4/5—2

now,

x-7 =v5+2-(V5-2)
=/5+2-4/5+2

=4

OF

Explanation: 0.3 + 0. 4
=0.7= 1

(b) 0.4472
Explanation: v/5=2.236

1 VB VB _ 2.236
SO, ﬁ X % =3 = —5
=0.4472

%

5 —1
Explanation: g =t3 + 4t 2

2
:tE '|-4>(L1
t2
_ 2 1
= (64)5 +4 x -

, 642
= (43)5 +4 x —L

0
(G
Explanation: Since 0 is rational number it is in the form of % , and where q # 0 as %

(@7
Explanation: x =
-2 B
347 T 3—T
2(3—/7)
(32~
_ 23=v7)
T 97
2(3—v7)

=3- \2/7

Now (x - 3)2 = (3 - /7 -3)?
= (V7

=7

@3

2
3447

1

1
Explanation: [(81) B ]

1 1
= (34 )22
1
=(3%)7
=3
ORVERVE
Explanation: The simplest rationalising factor of v/3 + /5 is v/3 — /b
3

Explanation: (243)/°

MCQ 3/12



:(35)1/5
=3

25. (b) 125
Explanation: {2 - 3(2 - 3)3}3
={2-3¢1°
={2-3x (-
=(2+3)°
= (5)°
=125

26.-1

Explanation:

2X-3 - 4X-1

= 2X—3 — (22)X—1

= 2X-3 — 22X—2

= X - 3 = 2x - 2 [Equating the exponent]
= Xx-2x=-2+3

= -x=+1

=x=-1

27.16
Explanation:
(x-1)3=8
(x+1)3=23
Comparing both sides, we get
X-1=2=x=2+1=3
S.x=3

Now (x + 1)2=(3+ 1)2=(4)* = 16

28.14
Explanation:
It is given that , x = 2 + /3
L1 1 1 2-v3 _ 2-3 2-3 2.3

‘T

213 2143 x 2-3 22 (/32 4-3 -

2.1 _ 1\2
Now, x +§—(X+;) -2

2 1 _ 2 — 42 _ —
=X+ =Q2+/3+2-4/3)°-2=4°-2=16-2=14.

T

29.4
Explanation:
We have,

%: 3%: 3X§
(64)7 = (4)7 =4

= 41 =4 [ (am)n = al'Il[l]

30.5
Explanation:
We have,

53 x 328 = 935

=53 x 32%8=25x9

= 53 x 378 =52 x 32

= x -3 =2and 2x - 8 = 2 [Comparing and equating the exponents on both sides]
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31.

32.

33.

34.

35.

36.

=x=5

Thus, required value of x is 5.

2

Explanation:

We know that: /a X Vb =Vab

16 % /2=1/16 x 2= /32
— 1

= »\5/25 = (25) 5

=2l=2
6
Explanation:
Given,
(2y/45+3,/20)  (2,/15+3,/20) _ 2./ R .
W = e X EW;: (Rationlising the denominator)
 2/5(2/15+3/20)
- 20
_ 4V/5x5+6v/20%5
- 20
_ 44/3%x5246,/22x5?
- 20
_ 4(3%5)+6(2x5)
20

60+60
~ 20
=6.
46
Explanation:

(8+3v2)(8-3v?2)
= (8)*= (3v/2)? [ (a + b)(a - b) = a® - b?]

=64-18=46
3
Explanation:
We have,

33/4 o 31/4 = 3(3/4 +1/4)

— 31 =3[ alx a= a(rn+n)]

18

Explanation:

It is given that,

G+VDGE-VD

= (5)? - (+/7)? [Using Identity, (a + b)(a - b) = a% - b?]
=25-7

=18

Thus, (5 + v/7)(5 - v/7) = 18.

—~1/4
Given, v + (ﬁ) + L

{5/6_4 625 (6_4)2/3
V/5Xb 625 1/4 1251252/3
= + \ = + | =
\3/4><4>< (256) (6 )

1
s\ 1/4 . 53\ 2/3
) ()
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5 5 5 5
_4+4+(4)_4+4+16
_ 20420425 _ 65

16 16
37. Given,
V2 =1.4142
Vil (V21 (V21 L
Now, A \/ (D) X D) [by rationalising]

(8]

A2 VO et by by = e b

2-1 1
=+/2-1=1.4142-1[. /2 = 1.4142]
=0.4142

V241
38.x = N

(v2+1) y V2+1)
(V2-1) © (v2+1)
_ (V22 +(1)2+2x/2x1
(V2 -(1)?
241422
e
=3+ 22
_ V21
y= V2+1
_ (21 « (v2-1)
(V2+1) 7 (v2-1)
(W22 +(1)2—2x2x1

(v2)?-(1)?
_ 2+1-2y2
R

=3-2+2

cx2HyPHxy = (x+y)P-xy
=[B+v2)+B-v2)* - (3+2v2)(3-2V2)
= (6)*-[(3)*- 2v2)"1=36-(9-8)

=36-1

=35

39. (256)<4%) = (28)<4 %> = (28)<2ZX %) _ (28)—(2‘3)
- (28)*@) g (F) g1 1
40. We have a = 2 + /3 )

11 y 2-v3  2-.3
2443 2443 T 2-4B T (22 (3)?

Q=

—y -t
na—2=2++/3-2+3=2/3
41. We have —2 > T 1 5 + 2

o=

(216) 3 (256) 4 (243)
2 3
=4(216)3 + (256) + 2(243)
2 3 1
=4(6%)3 4+ (4%)1 +2(3%)5
2 3 1
—4x675 +47 7T £ 2% 35
=4x62+4°+2x3
=144+ 64 + 6 =214
42. Given,

1
5

1
VTHV3-v2
_ 1 o WTHVB)+/3
VTV3)—v2 ~ (VI+VB)+2
_ TER2
(VI3 - (v2)

_ VI+/3+4/2

(VD)2 +(v3)2+2v21-2
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VTHVEEV2

T T+342y21-2

VT2

T 84220

_ VIV 4
2(4++/21) 4—y21

4T 4344y2-7/3-37- /12

o 2(16—21)
VT—3y/3+4y/2—+/42

=
3,342+ VI3 /T

= 1T

VT =2

_ 1 VT2
43_ﬁ—2 VT+2

' VIi+2  JT+2
WD'-(@° T4
_VT+2

3

. 2
44, Given, a = "
2005 2145
2—./5 24++/5
_ (2B
22 (VB
4+5+4-/5
4-5

= —(9+4v5)

_2-6
Also, b = "
2—/5 v 2—5
24v5 T 246
(-5’
22— (v5)
22+ (v5)*-2.2V5
4-5
4+5-4+/5

-1
= -(9-4v/5)
=4,/5-9
We know, a? - b% = (a + b) (a - b)
Here,a +b=-9-4 /5 + 44/5-9=- 18
a-b=-9-4/5-(4y/5-9)=-8/5
Hence, a - b? = -18 (—8\/5)
=144/
VE-2 B2
VB2 B2 _ _
(v5-2)(v5-2) - (V5+2)(V5+2)
(V5+2)(v5-2)
(v5-2)°—(v/5+2)*
(VB)’-(2)
{2 2B @+ }-{ (VB +2(vB) )+ ()}
(5—4\/S+4)—(5+4\/5+Z)71 8,5
- 1

=a=

45.

1
46.3+/250 + 7+/16 — 44/54
3VEXBXBX24+TV2X2x2X2—4¢y3 X3 X3 X2
3X 5247 x2v2—4x32
152 + 1492 — 122
(15 + 14 — 12)/2

=172
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47.

48.

49.

50.

32x+4 +1=2 % 3x+2

= 3%.3%+1=2.3%. 32

= (392X 81+1=183%

= 81(3%)%-18.3%+1=0
Let3*=a

Thus, we have 81a2-18a+1=0
= 8la’-9a-9a+1=0

= (9a)%-2 (9a)(1) + (1)>=0

= (9a-1)%=0
=9a-1=0
=9a=1
—a=3

_1
= 3= 9

_ 1 _q2
= 3*= roi 3
=>x=-2
LHS = Y23 _ VEIVE | 3V2i2y3

3v2-2,/3 3v2-2,/3 3v242/3
_ (VEHB)(3v2+243)
O BvV2P-(2v3)
_ 6+26+316+6
- 18—12
_ 12+65\/6 _9 %ﬁ
Now, a — by/6 =2 + %\/3
a=2
__5
b=—%
4+4/5 4—/5
4-/5 4++4/5
(VB (VB +(4—vB) (4-VE)
N (4—+/5)(4++/5)
_ (4B’ +(F)°
(4=+/5)(4+/5)
@@ a2 H{ @20 (v + (V5]
B ] 4~ (vB)?
(16+8,/5+5)+(16—8,/5+5) 49

- ~ 16-5 BT
Let x =0. 38
i.e.x=0.3838.... .... @)
Multiply eq. (i) by 100 we get,
= 100x = 38.3838.... .... (ii)

On subtracting eq. (i) from (ii), we get
100x - x = 38.3838... - 0.3838...

99x = 38

38
=T = @7
Lety=1.27

ie.y=1.2727....(iii)
Multiply eq. (i) by 100 we get,
= 100y = 127.2727...(iv)
On subtracting (iii) from (iv), we get
100y-y = 127.2727.... - 1.2727....
99y =126

126

=Y="99

s r+y=0.3841.27
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8/12



51.

52.

53.

54.a =

384126

99
_ 164

99
Given

Y2—27;\/3=37;95=5%

LCMof 3,2and 6=6

3> =3\2 :36:(33)6:(27)
L1 1
Clearly, (27) 6 >56 >46
1
So, 32 > 56 > 273
or \f > \f > \f
Hence, the correct descending order is 1/3, v/5 and /2.
We have a = 3+2\/5
2
= a’= @
94546y 14465 7+3.5
=T 1 ~TT 1 T2 ~
Now. 1 _ 2 o 2 7-3./5 - 2(773\/5)

> a2 7435 T+3v5 T 7-3VE T (12_(3v5)
2(7-3v5)  2(7- 3\/‘) 7— 3¢5

49-45
RS SEEY, JREY,
_TH3VBHT-3VE 14 _

- 2 )
We know that
_VBHV2
T VAR
V5++/2 % Vh++/2
VE—v2 VE+v2
(v5+v2)?
VB -2
5424/10+2
5—2
7+24/10
3
We know that
. V-2
TVBev2
_5—V2 % V5-/2
T VB2 V-2
_ WEvR)
VB2
5—2/10+2
—a
7—2,/10
3
o — (7+2\/10)2 49+28,/T0+40  89+28,/T0

3 9 L)
b2 — (772m)2 _ 49-28/T0+40 892810
o 3 o 9 o 9

LHS =3a 2+ 4ab - 3b 2
Substituting the values, we get
—3x 89+28,/10 4% ﬁ+¢' V52 _3x 89—28,/10

D NN RN 9
_ 89+238\/10 44— 89—28+/10

89+28,/10—89+28,/10
=44 2 v

3

=4+ FV10
= RHS
V32
NETG
_ VD VB

BVE VB
(V32
BV

ol

IS
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55.

56.

_ 342-26
3-2

=5-26
b— V3+y2

V3—2
_ VBHV2 VB2
T VAR VBR
_ (V3v2)?

VBV
_ 3+2+2V6
- 3-2
=5+2y6
a? = (5 — 2/6)? = 25 — 20v/6 + 24 = 49 — 206
b? = (54 24/6)% = 25 + 204/6 + 24 = 49 4 20./6
So a2 + b2 - 5ab
Substituting the values we get

= (49 — 20v/6) + (49 + 20/6) — 5 x LVZ  V31V2

=98-5

=93

We know that,
5—+/3

54++/3
5—-v3  5—

V3 X
5+/3 5—
(5-v3)°
5230
25-10,/3+3

25-3
28—10+/3

22 _
14-54/3

11
Again,
5+4/3
53 ~
54+4/3 % 5+4/3
5-+/3 54+4/3
(5+v3)°
52—/3
25+10+/3+3

25-3
28+10+/3

B

S

_14-53 14453
T 11
14—5,/3-14-5/3
- 11
—~104/3
11
Draw a horizontal line X'OX, taken as the x-axis.

Take O as the origin to represent 0.

\ M B
AP
24/5

Let OA =2 units and let AB | OA such that AB = 1 unit

Join OB. Then, by Pythagoras Theorem

OB=+/0OA? + AB?

- /22 + 12

= ,\/5

o _
'fao—- g
Sals -

MCQ

10/12



57.

58.

59.

With O as centre and OB as radius, draw an arc, meeting OX at P.
Then, OP = OB = /5

Thus, P represents /5 or the real line.

Now, draw BC 1. OB and set off BC = 1 unit.

Join OC. Then, by Pythagoras Theorem

OC=+/OB? + BC?=,/(v5)2 + 1> =6

With O as centre and OC as radius, draw an arc, meeting OX at Q
Then, OQ =0C = \/6

Thus, Q represents /6 on the real line.

Now, draw CD L OC and set off CD = 1 unit.

Join OD. Then,by Pythagoras Theorem

OD=+/0C? +CD?=,/(v6)2 + 12 = /T

With O as centre and OD as radius, draw an arc, meeting OX at R. Then

OR = 0D =/7
Thus, the points P, Q, R represent the real numbers 1/5, 1/6 and /7 respectively
Given.

(mb)bJrcfa (zc )c+a7b (ma)‘”“b*c
¢ @ zb

2b?+he—ab 262 +ac—be pa?+ab—ac
- xbc+c2 —ac ’ wac+a2 —ab ) xaberZ —be

— (wb27ab7c2+ac) (‘,Ec2fbc7a2+ab) ($a2facfb2+bc)
X

b2 —ab—c?+ac+c?—be—a?+ab+a®—ac—b2+be

_.0
=1
. V2 V21
Given, a = 1 and b = i
5 2 5 2+1)2
Here, a = V241 V241 V241 (V2HD)

V2-1 2-1 x VEHL T (B)2-12

_ (¢§)22t11+2¢§ _ QHYWE 3422
a=3+2v2 ..()

_ V2-1 _ V2-1 « V2-1 _ (v2—1)?

V2+1 V241 V2-1 (V2321

_ (\/5)2;_1172\/5 _ 2+1I2\/§ —3_22
b=3—2y2 ..(ii)

From equation (i) and (ii)

a+b=3+22+3-2/2=6

ab=(3+2v2) 3-2v2) =32- (2y/2)?

=9-4x2=9-8=1

. a%+b%-4ab=a®+b? + 2ab - 6ab

=(a+ b)2 - 6ab

=626

=36—-6=230

We know that

_nN\ 2
9"><32><(3 2) —(27)"

S8

35m %23
-2

n
(3%)"x32x (3_ 2 ) —(33)"
= 33m 93 = 33

n

— X2
(3)"x32x32 " _(3)*"

33m 93 - 33

(3)2n+2x3n7(3)3n

L
33m x 23 33

MCQ

xbz +be—ab—be—c? +ac> ($c2+ac— be—ac— a2+ab> (:L,a2 +ab—ac—ab—b? +bc)
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NG R R

33m 523 33
N (3)3n+2_(3)3n B L
P¥myx93 33

= 3% x [(3)3"*2 — (3)*"] = 3" x 2°

= 3 [(3)2 — 1] = 37" x 2°

=333 x [8] = 3%™ x 23

= 33+3n % 23 — 33m X 23

:>33+3n — 33m

= 3+3n = 3m

= 3m-3n=3

= m-n=1

. 73 2./5 32

60. Given, B i B3
B % VIO-v3 25 % VB-VE 32 X\/1_5*3\/§
TV T JT0-3 BB T VBB JIB43V2Z T /15312
_ TV3(VIO-v3)  2y30-2x5  3/30-18

(VI*~(v3)?  (/8’-(+5)? _ (VIB)’-(3v2)’
7(v30-3)  (2y30-10)  330-18

10-3 6-5 15-18 -
= /30 — 3 — (2¢/30 — 10) — (6 — 4/30)
=4/30 —3 —24/30+10 — 6 + /30
=10-9+2,30—-2/30=1




