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Grade IX
Lesson :1 NUMBER SYSTEM

ﬂ Objective Type Questions ]

E I. Multiple choice questions j

o . 5.
1. A rational number equivalent to > is

a) = b) = o) d)
Sol. ¢
2. An example of a whole number is
a)0 b) —% c) % d)-7
Sol. a
3. Given a rational number —%.This rational number can also be known as
a) a natural number b) a whole number  ¢) an integer d) areal humber
Sol. d
4. The rational number 0.3can also be written as
) 0.3 b) = ¢) 0.33 d) 2

Sol. d

5. If the decimal representation of a number is non-terminating non-recurring, then the

number is
a) a natural number b) a rational number
¢) a whole number d) anirrational humber
Sol. d
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6. A rational number between > and > is

1 2 5
1 1.3 3 2 2_3 6
Sol:i-=c-x===—; c=-x-=—
773 2177 773 21

) 1 2 5

= A rational number between 7 and - is 71

=~ Correct answer is (d).

7. The number 1.101001000100001...... is
a) a natural number b) a whole number
¢) a rational number
Sol. d

8. Irrational number between 1.011243...and 1.012243....is
a) 1.011143.... b) 1.012343.... c) 1.01152243....
Sol. ¢

9. Every point on a number line
a) can be associated with a rational number
b) can be associated with an irrational humber
¢) can be associated with a natural number
d) can be associated with a real number.

Sol. d

10. In meteorological department, temperature is measures as a
a) natural number  b) whole number ¢) rational number
Sol. c

11. The number of irrational numbers between 15 and 18 is infinite.
a) True

b) false

Sol.a

f 4{-&.'-
. 1"/ Ol TR
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d)i1

d) an irrational number

d) 1013243

d) irrational number

2 4{1,. Created by Pinkz
"



L W
..

12. Write a rational number between rational number's% and %

Sol. A rational number b Lond 2is= 25 31

ol. A rational number eTween; and S is = == —— =~
13. Write a rational number not lying between —% and — %
3

SOI. s

14. Write % in decimal form.
327

SOI. ﬁ = (0.654

15. Write a rational number which does not lie between the rational numbers —% and — %
3

SOI. o
16. Write two irrational numbers

Sol. v/7,V11,V/12,4/14 . etc (any two)

| II. Multiple choice questions I

1. The product of any two irrational number is

(a) always an irrational number (b )always a rational number

(c) always an integer (d) sometimes rational, sometimes irrational

Sol. d

2. On adding 2V3 + 3v2 , we get
(a) 5V3 (b) 5 (V3 + V2) (c) 2v3 +3+2 (d) None of these
Sol. ¢

3. On Dividing 6v/27 by 2V3 , we get

(@)  3V9 (b) 6 (c) 9 (d) None of these
L 6V27 _ 3x3V3

Sol : N 9

Sol. c
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4.2 —-+7is
(a) a rational number (b) an irrational number
(c) an integer (d) a natural number
Sol. b

5.(-3+2V3 —+3)is

(a) an irrational humber (b) a positive rational number
(c) a negative rational number (d) no integer
Sol.a

6. (VIZ + VIO — v2)is

(a) a positive rational number (b) equal to zero
(c) an irrational number (d) a negative integer
Sol. ¢

7. 23+ V3 ,isequal to
(a) 26 (b) 6 (c)3+3 (d) 4V6
Sol. c
8. On simplifying (V5 +v7)", we get,
(@ 12 (b) V35 () V5+V7 (d) 12 + 2v35
Sol: (V5 +v7)" = (VB)" + (V7)'+ 2V5 7

=5+7+2J35 =12+ 2V35

Sol. d

9. For rationalizing the denominator of the expression \/% , we multiply and divide by
(a) V6 (b) 12 (c) V2 (d)V3
Sol. d

10. To rationalize the denominator of the expression ﬁg , we multiply and divide by
(@) V7 + V6 (b) V6 (c)V7 .V6 (d)V7
Sol.a
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11. V10 x V15 is equal to
(@ 65 (b) 5v6
Sol :v/10 x V15 =2 x V5 X3 x+/5=5V6

(c)V25 (d) 10v5

Sol. b

V28 .
12. —ﬁls

(a) a natural number (b) a fraction

(c) an irrational number (d) a rational number

V28 _ -7 _ 2
So"ﬁ_ T 7

Which is of the form S, where p and q are integers and q# 0.

—V78 . :
So, B isa rational number.
Sold
. .. . 5 .
13. After rationalizing the denominator of 3o e get denominator as 7.

a. True b. False

Sol. b

14. Addition of expression 5v3 — 2v7 and 2v3 + V/5is

a.5v3 — 2V7 + 23 - /5 b.10vV6 — 2v/7 ++/5

c.7V3 — 2J7 +/5 d.none of these
Sol. ¢

V32+/48 .
15. The value of NI is equal to

(a) V2 (b) 2

s l,\/ﬁﬂ/ﬁ_ 4‘/2_+4‘/§—4(‘/§+‘/§)—i—2
O JB+viz ~ 2vz+2v3  2(VZ+v3) 2.

(c) 4 (d) 8

Sol.b

q‘fp Created by Pinkz
"



"kf"
Vz-a; 5
-G
=,

| -
-‘-

16. Simplify V72 + v/800 - V18
Sol: /72++/800 - /18

2V6 X 6X 2+42 X2%x 2 X 10 x 10-+/3 X 3 X 2
=6V2 + 20V2 —3V2 = (6420 —3)V2 = 23V2

17. State with reasons whether V20 x /45 is a surd or not?

Sol: We have v20 x V45 = v20 x 45 =1/ 900
=30 x 30= 30
Which is a rational number and therefore 20 x V45 is not a surd.
18. simplify (V13 ++/5)(V13 —V5)
Sol: (VI3 +V5)(VI3 —v5) = (Vi3)" - (V5)°
[~ (a+b)(a—b) = a? — b?]
=13-5:-8
19. Simplify V125 X V5
Sol: VIZ5 x5 = (5%)z x(5)z = (5)z x (5)2
= (53" [a™a" = ™

4
=52 =52 =25

[ III. Multiple choice questions j

1.0nsimplifying 83,2%, we get

(a) 167 (b) 213 (c)210 (d) 8%
Sol:  83.2%=(23)3.2%= 2% 2¢=2%"*= 213
Sol. b

2. (16)% is equal to
(a) 2 (b) 4 (c)8 (d) 16

Sol. ¢
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3. (125)%1can be written as
(a)5 (b) -5 OF
Sol. c

4. (36)3 is equal to
(a) 36 (b) 6 (c) 216
Sol. c

5. Simplified form of 3 ,3§ is
(a) 315 (b) 9is (©)3:
Sol. d

6. Simplified value of (16)+ x Y16 is
(a) 16 (b) 4 (c)1
(16)‘4i x V16 = (16)‘4i X (16)‘4i

= (16)_71% = (16)° =1

Sol. ¢

-2

7. (— i)? is equal to

27
()8 (2—17)_Tz (b)9 OF
(27 =@ = coFxeoF

:{(_1)3}_?2x32=1 X 9=9
Sol. b

8. Which of the following is equal to x?
(@)x7 — 0 OINEDE ()

Sol. ¢

4:-,,.'.
1"/ Ol S
- oG ;
e 4'_?3.'“.

(d) none of these

(d)72

(d) 35

(d)o

(d) 2727

[NCERT Exemplar]

1z 7
(d) x7 x x12

q‘fp Created by Pinkz
"



é_.

1w'll‘.
9. Find the value of 227" [CBSE 2011]

Sol:  We know that a® =1

10. Find the value of \/(372) [CBSE 2011]
Sol: B = (372
=37 (@) = a™]
=371
o =2
11. Which is the greatest among V2, {4 and V/3? [CBSE 2015]
Sol: The order of the given surds are, 2,3 and 4 respectively.
~ LLM.of 23and 4 =12
Now, V2 = /26 = {64
V4= 4% = V256
V3= "433="%27
Clearly, 256 > 64 > 27
= V256 > V64 > 327
= Va>2>13
12. Find the value of 81°16 x 8109 [CBSE 2015]
Sol: 81016 x 81009 = 81016+009 [a™.a" = a™*"]
- (81)975= (81)ino= (34)s
=39 = 3
13. Find the value of x®? x xP=¢ x x¢~¢ [CBSE 2016]
Sol: x@~—b x xb=CxxCc—a — ya-b+b-c+c-a [@™. a™. aP = @+
=x%=1 [a® = 1]

=
ANM
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14. Find the value of [(16)%]2 [CBSE 2016]

1

sol: [(16y:|" = [@®)2]" = (422)’ [(@™" = g™

1 1 1
= (4)z=(2%)z=2"2=2

N|w

15. Find the value of (2£)’ [CBSE 2016]
=[O [ 0 )
()=

16. Simplify —.
75

_3
Sol: (6—: ’

Sol: —:7(; ;) 7153:7%

E I Short Answer TypeQuestions j

1. Express 3.2in the form g , where p and q are integers and q # 0.

Sol : Let x = 3.2= 3.2222... (i)
Here, only one digit is repeating.
Multiplying both sides by 10, we get

10 x = 32.222=32.2 (i)
Subtracting (i) from (ii), we get
10x —x=32.2-3.2=29

= 9% =129
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2. Express 18.48 in the form of s, where p and q are integers and q = 0

Sol : Let x= 18.48 = 18.484848..
Hero, two digits are repeating.
Multiplying both sides by 100, we get
100 x =1848.4848... = 1848. 48
Subtracting (i) from (ii), we get

100 x - x = 1848. 48 - 18.48

Or 99 x= 1830
1830 _ 610
Orx=r=%

(i)

(i)

3. Express % in decimal form and state the kind of decimal expansion.

Sol : §: 0571428571428..= 0.571428

Therefore, the decimal expansion of the given rational number is non-terminating

recurring (repeating).

4 Find the rational number of the form g corresponding to the decimal representation

0.222 ...., where p and q are integers and q # 0.

Sol: Letx=0222..=0.2

Here, only one digit is repeating.
Multiplying both sides by 10, we get
10x =2.2222.....=2.2=2+ 0.2=2+x
= 10x-x=2

= 9x =2

2
= x==
9

10
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5. Represent the real numbers given by 2 <x <5 on the number line.

Sol: 3 and 4 are the real numbers which lie between 2and 5. Hence,

4

6. Representy2 on the real number line
Sol : Using Pythagoras theorem,
V2 =+V12 +12
=  0B= VOA? +A4BZ =42

Hence, take OA = 1 unit on the number line and AB = 1 unit, which is perpendicular to OA.
With O as centre and OB as radius, we draw an arc to intersect the number line at P.
Then P corresponds to V2 on the number lines as shown in figure .

Clearly, OP = OB = 2

—r O Ia¥
3 =2 110 1P 2 3

7.Find an irrational number between %and %.Given that %= 0.142857

Sol : Given %= 0.142857

2
7= 2 x 0.142857 = 0.285714

One of the non-terminating non-recurring number

beTween% and § is 0.15015001500015000015.......

11 4{1,. Created by Pinkz



[ IT Short Answer Type Questions j

8. Examine whether /2 is rational or irrational number
Sol : Let us find the square root of 2 by division method.

We get V2 = 1.41421356

1.41421356...
1|2.00 00 0000 00 00 00
1
24 | 100
96
281 | 400
281
2824 | 11900
11296
28282 60400
56564
282841 383600
282841
2828423 10075900
8485269
28284265 159063100
141421325
282842706 1764177500
1697056236
67121264

Thus the process will neither terminate nor a block of digits will repeat in the process.
Hence, V2 has a non - terminating decimal expansion

~ /2 is an irrational number

12 ,JIL Created by Pinkz
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9. Represent V17 on number line
Sol : 17 can be written as
17=16+1=42 + 17
V17 =V4%2 + 12 = 0B = VOA? + AB?
~ On the number line,we mark
OA = 4 units
AB = 1 unit and AB L 0A at A.

Using a compass with centre O and radius OB, draw an are intersecting the number line
at the point P. Then point P corresponds 1017 on the number line as shown in figure.

7 1B

<,

A
l———4 units ——»

10.Express 1.4191919... in the form §,where p and q are integers and q + 0.

Sol: Let x = 1.4191919....= 1.41
Multiplying both sides by 10.we get
10x = 14.19

Here, two digits are repeated continuously, therefore, again multiplying both side by 100,

we get
1000x = 1419.19 = 1405 + 14.19
= 1405 + 10 x
= 1000x — 10x = 1405 = 990x = 1405
1405 281
= X=—= ——
900 198

13 i‘” Created by Pinkz
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11. In the following equations, examine whether x,y and z represents rational or irrational

number.
@) x3 =27 i) y*=7(ii) z*=0.16
Sol & (i) x3 =27

=  x={T=-{IX3Ix3=3=-
So, it is a rational number.

(i) y*=7

= y=7% g

So, it is an irrational number.

e 2_ = £
(i) z*=016= ™

|16 |axa
2= 1700 - |10 x 10

Hence, it is a rational humber,

12.State whether the following statements are true or false, Give reasons for your
answers.

(i) Every whole number is a natural number.
(ii) Every integer is a rational number.
(iii) Every rational number is an integer.

Sol : (i) False, because whole numbers contains O but natural numbers does not, i.e. O is
not a natural humber.

(ii)True, because every integer can be expressed in the form % q=1

2. .
(iii) False, because < is not an integer.

14 “‘I’” Created by Pinkz



[ III. Short answer Type questions j

1. Find the value of if V3=1.73

2+43
2 —+/3’

Sol : Consider /;J_r—‘/g on rationalising the denominator by multiplying and dividing it by

\/EI
V2 ++/3 we get
2+V3 _ 2443 2+43
2-v3  N2-v3 X\z+v3

. |+
@2-(3)°

=28 -4 VB =2+173=373
2. Simplify :;:\g by rationalising the denominator

Sol : Here the denominator is 6 + 4 /3

Multiplying the numerator and denominator by its conjugate (6 — 4 V3) we get

6—4vV3 (6—4\/5) (6—4\/5)_ (6—4\/5)2
6+4v3  \6+4V3 6~ 43/ " (6)2- (443)

_ 36-48+3+48
B 36-48

[(a — b)? = a®? — 2ab + b?

_ 36-48+3 _ 12(7-4V3) _ _
= 28 o437

- —-12

3. If x =3 + 2V 2, then find whether x + i is rational or irrational

Sol: Givenx=3+2V2

1 1 1 3-242

o = = X
X 3+2v2  3+2v2 7 3-22

3-2v2 3-2v2
= = = -2\/2
3)2-(2v2)° 9-8 3

.-.x+§=3+2\/i+3—2\/§=6

Which is a rational humber.

Hence, x + % for x =3+ 2+/2 is a rational number.

15 ,JIL Created by Pinkz
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4. simplify V81 - 8 (V216) + 15 (V32) + v225.
Sol: Hence, %/81= (81)4l = (34)§ S35 23
VZ16 = (216); = (63)§ -3z 6
Y32 = 32)5=255=2
V225 = (225)§ = (152)5 — 1522z 15
Hence, V81 - 8 (V216) + 15 (3/32) + V225
=3-8x6+15x2+15

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

. e V3+1 _
5. Find the value of a and b, if Aricat b3

Sol : Here the denominator is V3 + 1

Multiplying the numerator and denominator by its conjugate V3 — 1,we get

L ()X (2

_(V3-1)° _3+1-2y3
_(\/g)z_lz_ 3-1

_4-2y3_2(2-V3) _
. S C DR W

2
. 2—V3=a+b3
Hence, on equating rational and irrational part both sides, we geta=2,b = -1

6. If a = V2 + 1, find the value of (a— %)2

Sol : Given a=+v2+1

1

a Vz+1
= %: (ﬁ1+ 1) x (\/‘/;: 1) [Rationalising the denominator]
= (“ﬁ_)!_ll =2 layz-1
a— §= (\/E+1)-(\/§—1)
=V2+1-V2+1=2

16 q‘fp Created by Pinkz
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E IV. Short answer Type questions j

..o 4+V5 4 -45
7. Simplify -—= + ——F

. 4+V5  4-+5
Sol : 4—\/§+4+\/§

- (29 (79 (FR) < (=)

[Rationalising both denominator]

_ (48 | (4= )
@2-(5)" @2~ (V5)’

_16+5+8V5 16+5-8V5
T 16-5 16 -5

-1 - -
=—[21+8V5+21-8+5]=

8. Simplify 3V45 - V125 + 200 - 50
Sol : Given 3v45 - /125 ++/200 - V50
Now, V45 =5 x 3x 3 =35

V125=v5 X 5 x 5 =55

V200 = V2 X 10 x 10 = 10v2

V50=1/5 x 5 x 2 =52
=~ 3v/45 - V125 + /200 - v/50
=3 x3v5-5V5+10v2 - 52

= 9V5-5V5 +5V2 = 4/5 + 52

17
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\/_h/_ ndq\/_ \/_,Thenfmdp + q>

9. If p
V3-v2

Sol : Givenp = il

Multiplying and dividing R.H.S. by V3 - V2 , we get

= (5 < (5=%)

- (V3 -2)? _3 +2-2V6
(3 -(2)° 372

andg = (F9) (525

=5-2V6

[Rationalizing the denominator]

On solving, we get
q=5+2V6
Now pq = (5- 2v6)(5 + 2v6)

= (52— (2v6) =25-24 =1

and p+q=5-2V6+5+2V6=10
Now (p +q)* = 102
= p?+ q*+ 2pq =100

= P2+ g%+ 2 x 1=100
= p?+ q?=100-2=98
10. If x = 2 + V3, Find the value of x3+X13
Sol: Givenx =2 ++/3
11 _ (1 2—3
X 243 (2+\/§) E (2—\/§)

[Rationalizing the denominator]

1 2—V3 _ 2—3
g — =2-
= x (2)2- (\/5) 4-3 \/_

+%:2+\/§+2-\/§:4
N3
= (x+;) = 43
= B+ + Bxl(x+l):64
X X X

18
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=  x34+—+3x4=064
X
=  xP+o=64—12 = x3+—-+=52
X X
_ _ . 1+V2 1-+2
11. If V5 = 2.236 and V6 = 2.449, find the value of NN A

. _ 1+V2 _ (1+42 VE- V3
Sol : Let x = 205 = (75) * (F=)
[Rationalizing the denominator]
- x=(1+\/§)(\/§—\/§)

(V5)*- (v3)*

- V5- 3+ V10— 6
5-3

- 1(V8 = V3 + VIO - VB)

. _1-+2
Again let N

Similarly, on rationalizing the denominator and solving, we get,

y=1(V5+ V3— VI0- V6)

2

xXx+y

=~[V5— V3+ V10 — V6 + V5 + V3 — V10 — V6]
= 2[2v5 - 2v6] = V5 — V6]

=2.236-2449=-0.213

~H

¥,

R
|
¥

[CBSE 2016]
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12. Represent v10.5on the number line.
[CBSE 2016]

Sol.

\

<«——10.5 units——————»
-
1 unit

X

Steps of Construction:
(i) Draw aline AB such that AB=10.5 units on the number line.
(ii) Extend the line /further from B up to C such that BC = 1 units
(iii) Find the mid-point of AC and mark it as O.
(iv) Draw a semicircle with centre O and radius OC.
(v) Draw a line perpendicular to AC passing through point B and cut the semicircle at D
(vi) Taking B as centre, draw an arc of radius BD which intersects the number line at E,
(vii) Point E represents v/10.5 on the number line.

~ BD = BE = /10.5 units, with B as zero.

. . 5 /1
13. Simplify 3vV45 - E\E +43
Sol : 3\@-3 2+44\3
_ 5 3
—3V3X3X5—W§XE+4\/§

= 9V5-2V3 + 43

- ovB+ (4-5)V3=9vE+2y3

20 q‘fp Created by Pinkz
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[ V. Short answer Type questions j

1

1. If z = 0.064, then find the value of ()

Sol: Given z= 0.064

i__1
z 0064
1
1
S0, (2 = |(
zZ
10

2. Simplify [E]

1
917
1 T 1 1
154 5X3)4 54 X34
SOIZ — = ( X1) = ><1
97 (32)= 32%z
1 _
=52 x 34
A b oo
=52x34 == 52x3 2
1
_(E)Z
“\3
4
32\ 73
3. Evaluate (243)
4 4 S_i
32\ s 251 5 2 5
s (3= +[ 0]
243 3 3

1

1000 _

64

()

[CBSE 2013]

[((@™)" =a™]

[CBSE 2011]

[CBSE 2011]

[(@™)" = a™"]
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4. Simplify V2 and express the result in the exponent form of x.[CBSE 2011]
Sol : Given Vi

The given expression can be written as

ViaZ = [(x2)§]%=(x“§)i [(@™)" = a™]
_ 2xixt L

= x°7374 = xe

5. Find the value of —— - —— . [CBSE 2011]

(216)73 (256)_%

_E _Z —3X£ 1 1
Sol: Here, (216)3=(63)3=6"""3=67%2= = 5

And —— = (256)% = (44)% = 44X3 =43 - 64
256 4

- ——=1-64

' (216)_§ (256) 4 36

- 4x36-64=144 - 64
= 80
"2
1
6. Simplify (i) {[(625)_5] }
(ii) 6473 [64§ - 645]

1

2
Sol: (i) {[(625)_%]_2} = (625)(2)*(-3)x2
:(54)% = 54X% =h
(i) 6473 [64§ - 645] - (4%)7 x [(43)§ - (43)§]

1 1 2
—3X— 3 X= 3 X=
=4 3 X4° 73 -4""3

22 q‘fp Created by Pinkz
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[ VI. Short answer Type questions j

. 4 1 2
7. Find the value of 7 + 3 * 1
(216) 73 (256)"%  (243)'5
. 4 1 2
SOI . —2 + _3 + _1
(216)"3  (256) "%  (243)° 5
4 1 2
oG A S
(633  (8)7F (3%)75
4 1 2 4 1 2
= > + 3 + T = — + p— + =
63 %3 ,8X%3 375Xz 6 2 3

=4 x6%+ 26+2x3=4x36+64+6
=144 +70 =214

8. Prove that 2ot 2>+ 2% _ 7. [CBSE 2011]

2314 230 _ 229 © ¢

230 4 229 | 528 _ 228+2 4 528+1 4 528
231 4 230 _ 229 - 229+2 4 229+1 _ 29

Sol: LH.S. =

_ 228224228 24 2287 228(22 +2+1)
T 229224 22922291 ° 229(22 +2-1)

o T _42-; ?:_'_12_'_1) [am = a—Lm and a™.a~" = am—n]
= % = 1—70 =RH.S Hence Proved.
1 1 1
9. Simplify [5[8§+ 2751]“ [CBSE 2011]

Sol : [5 [8§ + 27§]r - [[5(23)§ + (33)§]r

1

s+ )

= [5(2 + 3)] = (525

1

:SZX%:SE:\/E
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10. Simplify 85 —v9 x 100 + ()7,

1

Sol : 8§_\/?x100+ (L)E

144

1

- (2% - VP x 1+ ()7

122

- 23><§ _ (32)% +
12‘“%

=22~ 3+ —5=4-3+12=16-3=13
11. Simplify 3/81 x8y* z16

Sol : 4/BIx®y? 716 = (81 x®y*71%)s

- (B1)F x (x%) X (y4)F x (21°)

2 8 X 4,)(1

_ 4X 1
=374 X x 4Xy 1 X7Z

1
16 X7

=3xx*x y x z*=3x*yz*

1 1
H . 93x 27 2
12. Simplify ————
36x 373
x 27 (32 K@)
93 x 2772 _ (32)3 X(32)2
Sol: ——=-= 5
36 X 373 36°3
2 3 23 5
_33X3_7_332_3 °
= —=37=3
376 372 372
_5 1 1_5 3-5 2 1
=376.32 =32 6236 =3 6=3 3=
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E I. Long answer choice questions j

1. Visualise the representation of 6.47 on the number line up to 5 decimal places, that
is up to 6.47777. Draw figure only.

Sol :

2. Express 1.32 + 0.35as a fraction in simplest form.
Sol: Letx = 1.32andy = 0.35
(i) Consider x = 1.32 = 1.32222...

= 10x =13.222...=13.2 ....(i)

= 100x=132.2 .. (i)
Subtracting (i) from (ii), we get
100x — 10x = 132.2 — 13.2

90x = 119

119

90

(ii) Consider y = 0.35 = 0.353535..... ... (iii)

25 4}; Created by Pinkz
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99y =35

35
99

Therefore,

119 35 1309 +350

1324+ 0.35=x+y = \TRE T aT FED

_ 1659 _ 553

T 90x11 330

[ II. Long answer choice questions j

5 When it is given that V5 = 2.2 and V10 = 3.2

15
V10 + V20 + V40 — /5 —

1. Evaluate

[CBSE 2013]

Sol : Consider the denominator

V10 + V20 + V40 — v/5 — v/80

=VI0+ V5 X 2 X 2+ V2X2%x2X5—-V5—-V4x4x5
=10 4+ 25 + 2V10 — V5 — 45

= 3v10 + 25 —5vV5 = 3v10 — 3v/5

= 3(V10 —5)

15
" V10 + /20 + 20 -v/5 — /80

_ 15 _ 5
T3(I0-V5) Vio-v5

Multiplying and dividing by the conjugate of V10 — +/5,i.e.,v10 + V5, we get

15
V10 + /20 + /40 - V5 — /80

- (7 2) * (o)

_ 5(V10++5)

2T TNY) + _h)Y= 2 _ H2
= V3 [(a+b)(a-b)=a®~ b?]

- SMI04YS) . A5 4+E=324+22=54

10-5
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_ VI0++5 _Vi0-+5
2. If a-= NI and b-—me/g, then show

That va = Vb — 2Vab = 0.

vi0 + V5
Sol : V= 75—

_ <m+ \/ﬁ) x (m+ \/ﬁ)
- VvI0 -5 VIO ++5
[Rationalizing the denominator]

(Vio_+ v5)*
(VI0)* - (v5)°

[+ (a—b)(a+b) = a? - b*]

_V10 + 5
T V10-5
_ N10++5
Vas—F
Similarly, Vb= |- vE

V10 + V5

After rationalizing the denominator, we get

_ VIO- 3
Vb= "%

And Ja,b=+Va xVb

- (T05) « (125)

_(10)*-(8)° _10-55 _
oW s s

~ LH.S.=va—+b—- 2Vab

(VIO +4E\ _ (VTO- \B

= ( 7 )X( 7 )-2x1
= = (V10 + V5 — V10 + v5)-2
:?f—z:z-z

= 0 = R.H.S. Hence proved.
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3. If x

ﬁ any y = \/\/:+ L. find the value of x2+y% +xy

[CBSE 2014]

VZ +1
V2 -1

- (55) * (55)

[Rationalising the denominator]

Sol : Consider x =

(\/—+1) 2+1+2v2
(\/—)_12 2-1

-3+2V2

Similarly, y=3-2\2
Now xy = (3 + 2v2)(3 - 2v2)
=(3)2- (2v2) =9-8=1

And  x+y=(3+2V2)+ (3-2V2)=6
Squaring both sides, we get

(x+y)2=36 = x> +y?+2xy =36
= x2+y?+2x1=36= x2+y2 =34
Hence, x? + y> + xy =34+ 1 =35

V20 +y/11
V20 - V11"

4. Simplify [CBSE2014]

Rationalisingthe denominator, we get

\/ﬁﬂ/_ \/_+\/_ V20 + 11
V20 — \/_ V20 + 11

(V20 + VID)' _ V20 +VTT _ y20+ VT
(VZ0 )_( ) T JV20-11 9

= ~(V20 + V11)
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5.If x+ .=

V3, find the value of x3 +xi3

Sol:Givenx+§= V3

=

(x+3) = (v3)°

[Cubing both sides]

= B +—+ 3x.l(x+l)=3
X X X

3
2

= x>+ +3V3=3V33

=43 X 3 x 3

= x3+$+3\/§=3\/§

1
= x3+F=3\/§—3\/§

1
3 x3-|——3=0
X

[CBSE 2016]

6. If a = 7 - 4/3, find the value of Va + % [CBSE 2011, 2014, 2016:HOTS]

Sol: Given a=7 - 4V/3,

O.l ﬁ —

= (

1

a

_7+443
T 49-148

1

7 -4+/3

1 7+ 4+/3
7 - 4\/§)X (7+ 4\/5)
[Rationalising the denominator]

7+ 443

T (@)

[+ (a—b)(a+b) = a? — b*]

7+ 43

.-.a+§=7—4\/§+ 7+ 443 = 14

1\2 _ 1 1
Now (\/E+ ﬁ) za+-+2.a-

=14+ 2 =16

1
..\/E+\/—a_\/1_—4
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1 1 1 1
7Pr'ove'rhc11'3\/_\/_\/_+\/_\/_\/_\/_+\/_2 5
SOI: L — 1 + 1 _ 1 + 1 _5

3-8 V8-V7 V7-V6 V6-V5 5-2

_[ 1 3 +8] 1 V8 ++7 1 V7 +6 V6 ++/5 V5+2
- [3—x/§ X 3+vs [\/5—\/7 X BV +[\/7—\/€ g \/7+\/€] '[\/E—\/E X vz+v§] +[\/5_—2 X \/§+z]

_[3+\/’] [~/’ ] [\/‘+\/’] [\/_+\F] [\/—+2]

=3+V8-V8—V7 +V7 +V6-V6—V5 +V5+2=5
. . . 4
8. Rationalise the denominator ST [CBSE 2011]

4 _ 4 (2+v3)—V7 _ 4(2+\/—) V7 %
B GrEE < @B (e () LUsing @+ b) (a-b) = at = b7

Sol :
_ 4(2+v3-V7)
T4 4+3443-7

_4(2+V3-V7) _ 4(24V3-+7)
T o7+44y3-7 43

x 3
x 2

SRECRECRE) M Y12 EI S NEWON,

3 3

E III. Long answer choice questions j

1. If x is a positive real number and the exponents are rational numbers, then simplify.
xb x€ c+a-b g
() x (%) x (G

p\btc—-a exCta—h ana+b-c
Sol : Given (’;—C) x(x—) x(x—)

x@ xb

b+tc—-a )a+b—c

[CBSE 201142016]

( b)(b+c ) (xC)C+ a-b (xa)a+b—c

( b)a+b c (xc)b+c—a (xa)c+a—b

_ (x)b2+ bc—ab (x)cz + ca-bc (x)a2+ ab —ac

- (x)ab +b% - be (x)bc+c? -ac (x)ac+a? —ab

2 2 2 -
(x)b + bc - ab +c¢“+ ac - bc + a* + ab - ac

[ XM % x" X xP = xm+n+p]

(x)ab + b2—bc+bc+c? - ac + ac+a? - ab

_ (x)az +b2 42

T (x)a% +b%+c?

= (%) (a?+b2+c?)- (a?+b?+c?) [’;_T:xm—n]
=x% =1 [x°=1]
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