Concise Selina Solutions for Class 9 Maths Chapter 1-

Rationalandl ional Numl

EXERCISE 1D
1. Simplify:
V18

5V18 + 3V72 + 2V162

Solution:

We have,

15
D \,-"rﬁ + :‘}xf"T_'_:’.. — 2162

[t can be written as

\,flﬁ
T 518+ 3/Ax 18 — 2,/3 x I8
o
Vv 18
= :'_}\.-fﬁ + (3 x .:.’V/Eﬁ — (3 . erﬁzl

So, we get

V18

518 + 6118 — 618
visg 1

" W13 @b

2. Simplify:

V22 + YRS

x— /2% -yt . Ve +yi+y

Solution:

We have,

VEryi—y -yt +=

r— V'IJ.J"E — . VIt Yy +y

It can be written as
vf.?‘j +y?—y \{f’;rﬂ +y*+y

- 3 2 3 3
b= ERT " =Yo=0
v."_ipj _]I,_ Iu:! — U! .' ?_ _[,_ Uj_
;'—w’!- Pj“ f—-—\/?' g'—

Using the formula, a2 -

b2=(a+b)(a-b)
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(V2 +y2)° —y*
12 — (/22 — )2
) " 0
ré 4+ y* — Y-
a2 — a4y
So, we get
= 2/y?

3. Evaluate, correct to one place of decimal. The expression 5/(¥20 - V10), if V5 = 2.2 and V10 = 3.2.
Solution:

We have,
D D

V20 — V10 VEx b — V10

It can be written as

=5/(2V5-V10)

=5/[(2x2.2) -3.2)]

So, we get

=5/(4.4-3.2)

=5/1.2

=42

[Note: In textual answer, the value of V20 has been directly taken, which is 4.5. Hence the answer 3.8!]

4.1f x = \/3 — \/2. Find the value of:

(D) x+ 1/x

(i) x2 + 1/x?

(i) x3 +1/x3
(iv)yx3+1/x3-3(x2+1/x*) +x+1/x
Solution:

(i) We have,

x+1/x

=(3-V2)+1/(V3-V2)

(V3 -2 +1

(V3 — v2)

3—2v3vV2+241
(v3 —v2)

6 — 2432

(v3 — v2)

6 — 26 § (V3 +v2)

(V3-v2) (V3+v2)

64/3 — 2¢/64/3 + 6/2 — 262

1
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= 6v3
= 6V3

= 6V3
=23

-2V18 + 6V2 - 2V/12

-2V(9x2) + 6V2-2V(4x3)
=6V3 -
=6V3 -
- 44/3

2x3V2+6V2-2x2V3
6V2 + 6V2 - 44/3

(i) x2+ 1/x?
We have,
= (V3-V2)2 + 1/(\/3-2)2

= (3-2v3v2+2)+
= (5—2v6) +

1
(3 — 2v/3v2 +2)
1
(5 — 2v/6)

25— 106 —10V6 + 4 x 6+ 1

(5 —2v/6)

25 -20V6+25

(5 —2v6)
50 — 204/6

~ (5 =2/6)
_10(5 — 2v/6)
~ (5—2v6)

= 10

(iii) We have,

x3 +1/x3

= (V3-V2)3 +1/(V/3-2)3

We know that, (a-b)3=a3-b3-3ab(a-b)

(V3-/2)3=

(vﬁ — VE)J +

(V3)3 - (vV2)3-3(V3)(V2) (V3 -V2)
=3+/3-2v2-3V6(V/3-2)
=3v3-2v2-3V/18 + 312
=3v3-2v2-3V(32x2) + 3V(22x 3)
=3v3-2v2-3x3V2+3x2V3
=3v3-2v2-9V2 + 6V3
=9v3-11V2

(V3 —+2)

1

Rationalanddrrational Nwnbers-

;23 _ (wﬁ— 11»./5) +

(9v3 — 11/2)
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L 1
Considering 05— 11v3)

1 (9v/3 + 11/2)
(93 — 11v2) ) (9v/3 + 11v/2)
O (9V3B+11v2)
C(81x3)— (121 x 2)

(9v/3 + 11v/2)
T (243) — (242)
— (9V3 + 11V2)

Now, (9V3 - 11V2) + 1/(9V3 - 11V2) = (9V3 - 11V2) + (9V3 + 11V2)
=9vV3-11V2 +9V3 + 11V2
=9vV3 4+ 9V3
=183

(iv)x3+1/x3-3(x2+1/x?) +x+ 1/x
According to the results obtained in (i), (ii) and (iii), we get
X3+ 1/x3 - 3(x%2 + 1/x2) + x + 1/x = 18V3 - 3(10) + 23

=20V3-30
=10(2V3-3)
5. Show that:
(i) Negative of an irrational number is irrational.
Solution:

Let the irrational number be v/2

Considering the negative of V2, we get -v/2

We know that -v/2 is an irrational number

Hence, negative of an irrational number is irrational

(ii) The product of a non-zero rational number and an irrational number is an irrational number.

Solution:

Let the non-zero rational number be 3

Let the irrational number be V5

Then, according to the question
3xV5=3V5=3x22= 6.6, which is irrational

6. Draw a line segment of length V5 cm.
Solution:

We know that, V5 = /(22 + 12)

Which relates to: Hypotenuse = \/[(side 1)2 + (side 2)?] ... [Pythagoras theorem]|
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Hence, considering

Side1 =2 and Side2 =1,

We get a right-angled triangle such that:
2A=90°, AB=2cmand AC=1 cm

‘C

V5 cm 1 cm

A

2cm

7. Draw a line segment of length V3 cm.
Solution:

We know that, V3 = V(22 - 12)

Which relates to: Hypotenuse= v[(side 1)2 + (side 2)2] ... [Pythagoras theorem]

Hypotenuse? - Side 12 = Side 22

Hence, considering Hypotenuse = 2 cm and Side 1 =1 cm,

We get aright-angled triangle OAB such that:

£20=90°0B=2cmand AB=1cm

Y3 ecm

8. Draw a line segment of length V8 cm.
Solution:

We know that, V8 = V(32 - 12)

Which relates to: Hypotenuse = v/ [(side 1)2 + (side 2)?] ... (Pythagoras theorem)




Concise Selina Solutions for Class 9 Maths Chapter 1-

Rational and Irrational Numbers
Hypotenuse? - (Side 1)% = (Side 2)?2
Hence, considering Hypotenuse = 3
cm and Side 1 =1 cm,
We get a right-angled triangle OAB such that:
2A =90° 0B =3 cmand AB=1cm

1Tcm

\/8 cm

9. Show that:

4—./§+ 2 +4+~/E+ 2. 52
LR e op U4 ERAYACAT R

Solution:

We have,
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1—+/5 2 4+ /5 2 52
w+ + VG+ __ =
145 543 4—-V5 5-43 11
Here,
4 — =
Considering M/E
4++/5 B
:>4—x/5><4—x/§ (4—V5)?2  (4—5)?
145 4—5  16-5 11
2
Now, Considering
5++v3
2 5—+3  10-2v3  10-2V3
:,> — e — e
5++v3 5—43 25 —3 22
4
Now, Conszrﬂerznq tV5
Y-
4+ 5 4+x/_ (4+5)2  (4+5)?
= X — =
4B 4446 . 165 11
Now,; Considerin
L] g —\/E
2 5++/3 10423 10+2V3
== % = —
5 230 5 +HRE 25 — 3 22
4—¢5 2 +4+JE+ 2
TrB 513 415 5- 3
[4—ﬁjﬂ+1u—2ﬁ+[4+u’5j2 10 +2v/3
N 11 22 L1 22
(4 —/5)2 a—ﬁ+[4+x/aj|2 543
N 11 11 11 11
16 —8y5+545— 3+ 16 +8/5+5+5+/3
o 11
a2
11
Hence proved
10. Show that:
() x3+1/x3=52,ifx=2+3
(i) X2 + 1/x2 = 34, if x = 3 + 22
3V2-2v3 243
Cii) 3vzrzva T vavz it

Solution:
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(i) We know that, (a + b)3 = a3 + b3
+ 3ab(a+b)
X34+ 1/x3= (2 +V3)3+1/(2 +V3)3
Here, taking
(2 +V3)3 =23+ (V3)3 4+ 3(2)(V3)(2 +V3)
=8+ 3V3 + 6V3(2+3)
8 4 3V3 + 12V3 + 6(V/3)2
84+ 3V3 +12V3 + (6x3)
=8+15V3+18
=26+ 15V3

. 1 1
Now, (24v3)P+ —— —26+15vV3+ ——
) (2 +4/3)3 26 + 1543

Taking ————.
g 26+ 153
N 1 25—1&{ 25—1&{_25_1M/~
25+15¢3 26 — 15+/3 676 — 675

= 26 + 15v/3 + 26 — 151/3 = 52
- Hence, proved.

(ii)) We know that, (a + b)?2 = a2 + b2 + 2ab
X2 +1/x2 = (3 +2v2)2 +1/(3 + 2v2)2
=(9+8+2x3x2V2)+1/(9+8+2x3x2V2)
= (17 +12V2) + 1/(17 + 12V2)
1

Takin we get
4 (17 + 12v/2) p
1 17— 124/2 17 — 124/2
x( ‘F]=[ {3':1?—12@
(17 +12v2) (1T —12y/2) 289 —288
- 1
(1T +12v2) + =17+ 12v2+ 17— 122 = 34
(17 + 124/2)

- Hence, proved.

(iii) We have,
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3»/§—NE+ 2v/3
3vV2+2vV3  V3-\V2
3v2 —2v/3

First, taking ————= 33+ 203"

3{—2{ 3v2—2v3  (3v2-2v3)" 18—12V6+12

W2 +2¢3 3{-2{ 18—-12 6
5(3-2;’5+2}_r_2£

2/3

RV,
2v/3 \./F-l-{ 6 + 21/6 26

iR VBrvE Bz
3 §£;§£+‘/§f§ﬁ=a—zﬁ+ﬁ+zﬁ=u

- Hence, proved.

Now, taki

11. Show that x is rational if:
(i) X2=6

(i)  x2=0.009

(iii))  x2=27

Solution:

() x2=6
x =6 = 2.449 ... which is irrational.

(ii) x2=0.009
x =10.009 = 0.0948 ... which is irrational.

(iii) x2= 27
x =+27 =5.1961 ... which is irrational.

12. Show that x is rational if:
() xz2=16
(ii) x2=0.0004
Giiy x2=1"
9

Solution:

()x2=16
x=+16 = 4, which is rational.
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(ii) x2 = 0.0004
x =+0.0004 = 0.02, which is rational.

(iii)
x2=1 L
9

x= [1-= /E — 2 Which is rational.
9 9 3

13. Using the following figure, show that BD = vx.

s -

Solution:

Let’'sassume AB=x,BC=1and AC=x+1
Here, AC is diameter and O is the centre
OA=0C=0D=radius=(x+1)/2

And,

OB=0C-BC
=(x+1)/2-1
=(x+1-2)/2
=(x-1)/2

Now, using Pythagoras theorem, we have
0OD? = 0OB? + BD?

(x+1)2_(x—1)2+5D2
2 o 22
5 x+1) _(x—l)
i _( P 2
x2 +2x+1—x2+2x—1
4

2

= 4x/x
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=X
~ BD =k
- Hence, proved.
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