Math Notes Class 9t

1

Chapter 1 | Real Numbers |

EXERCISE 1.2

Q#1: Rationalize the denominator of the following:

()

13

4++/3

Solution:

13

C4+43

T41v3 4-3
13(4 —+3)
T+ 3)(E-3)
_ 13(4—-+/3)

~13(4—v3)
 16-3

13

4—+/3

@? - (V3)’

13(4
13

4—+3

(ii)

V2 ++/5

V3

Solution:

_V2++5

_VZ4vE V3
) V3

V3

V3



Math Notes Class 9t 2 Chapter 1 | Real Numbers |

_\3(VZ +5)
(V3)’

_V3(V2 ++5)
B 3

V6 ++/15
B 3

V2 -1
V5

Solution:

(iii)

N
S

5 5

=x/§(\/§—1)
(V5)’

_VB(VZ-1)

=

_V10=+5

C 5

6 — 42

6 + 42

Solution:
_6—42
C6+4V2

_6—4\/§X6—4x/§
6442 6—42

(iv)
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_ (6-4v2)
6)2 — (4v2)°

L (6)% + (4v2)" - 2(6)(4V2)

B 36 — 16(2)

_ 36+16(2) —48V2

B 36 — 32

_ 36+32—48V2
B 4

_ 68—48V2
B 4

_4(17 —12V2)
B 4

=17 — 122

V3 -2
V3 ++2

Solution:

V)

é.
%.

= A
CVE-VZ V342
“VE4VZ VB2
(B
(3 - (2

_ (3 + (V)" -2(v3)(v2)

3 -2
_3+42-2V6
- 1
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=5-2V6
43
W T E
Solution:
4/3
TVT 5
__4H3 V745
VT+V5 N5
437 —B)
WD) - ()
_ 4(V21-+/15)
7—15
_ 4(v21-+15)
2

=2(V3x7-+3x5)
= 2(V3 x V7 =8 x+/5)
= 2V3(\7 —V5)

Q#2: Simplify the following:
81 i
7]
O ()

Solution:
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3

o)

24XZ
el
2% 8
33 27
- 3>‘2 _ (4)3 16
(iD) (4 “\g) %27
Solution:

=28—6X36—5
= 2% w 34
=4Xx3
=12

i) (0.027)73

Solution:
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al
= (0.027)73
1
_ < 27 >‘§
~\1000
1
_ <1000)§
\ 27
1
103)\3
(&
1
_10°3 10
B 33%3 3
_ x14 x y21 x 735
(iv) 7 yi4z7
Solution:
X14- X y21 X Z35
= 7 yl4z7
x4 X y21 x 735 %
= ( yiiz7 )
X14><% % y21><% % Z35x%
B y14><% 52 Z7><%
_xPxyPxz®
y* Xyt
= x% x y32 x 7571
= x2ylz*

= x2yz*
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5.(25)"*1 — 25 (5)%n
5. (5)2n+3 _ (25)n+1

)

Solution:
_5.(25)™1 - 25.(5)%"
- 5. (5)2n+3 _ (25)n+1
5. (52)n+1 _ 52. (S)Zn
— 5 (5)2n+3 _ (52)n+1
5. (5)2n+2 _ 52n+2

52n+4 — 52n+2

52n+3 _ 52n+2

~ T2n+4 _ g2n+2

52n+2(51 _ 1)
= 52n+2(52 _ 1)

(16)*"1 +.20(4%%)
2x—3 X 8x+2

(vi)
Solution:

(16)*t1 + 20(4%)
= 2X—3 X 8X+2
@Y+ (2 x 2% 5)(22)%

2X—3 X (23)X+2

24X+4— 3 (22 X 5)(24X)
= 2X-3 % 23%+6
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24x+4_+ 24X+2 X 5

2X—3+3x+6

24x+4_+ 24x+2 X 5

24x+3

24—X+4— 24—X+2 X 5

~ Dax+3 + ax+3

= 2A4X+4-4x-3 +_24X+2—4X—3 X 5

=21+2"1x5

5 445

B e
9
=37

2 3
(vii) (64)3+(9) 2
Solution:

— (64)73 + (9)2

= ()5 = (392

=@+ @7
4-2 =%
~ & 42
) o2/
16
gn 5 gn+1
(viii) 3n-1 % gn-1
Solution:
3n y gn+1

~ 3n-1 w gn-1



Math Notes Class 9t

Chapter 1 | Real Numbers |

3n X (32)n+1
~3n-1 & (32)n-1
3n X 32n+2

~ 3n-1 w 32n-2
3n+2n+2

~ 3n-1+2n-2
33n+2
~ 33n-3

s 33n+2—3n+3 — 35

= 243

5n+3 — 6. 5n+1
(ix)
9 x 51 — 20 x 5n

Solution:

5n+3 _ 6.5n+1

- 9 x 50 — 21 x 50
57(53 — 6.51)
~ T5n(9 — 2m)
(53 — 6 x5)
CrN 9,
125 —30
T 9_mn
95
9—2n

Q#3: Ifx =3 + /8 then find the value of:

. 1
(i) x+;

Solution:

=xXx+-=
X
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As we know that x = 3 + V8 therefore,

1

3+\/_+( T+ 5)

1
3+/8
3-8
3-8

By rationalizing

1
=3+V8+ X
3++8

3-8
3)2 - (v8)°

3-4/8
—8

\/_

=3++8+

=3+V8+;

—34VB4o

=3+\/§+3—\/§
=6

. 1
(i) x 3

Solution:

=3+\/§—<3+1\/§>

1 3-8
=3+\/§_<3+\/§X3—\/§>

=3+\/§—< 3-8 2)
(3)> - (V8)
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3-8
=3+\/§_<9—8>

1
=3+v8-(3-8)
=3+V8-3+8
=8 +V8=2V8
=2V4x2

=2V8

=3+\/§—<3_\/§>

, 1
(i) x +x_2
Solution:

1
We have to find the value for x> + 7

1
First find the value for x + N

1 1
+-= 348 F——
Tk (3+8)

1 ><3—\/§
3+v/8 3-8
3-8

=3+V8+

=3+V8+3-+8
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1
X+—=26
X

Talking square on both sides:
2

o2 o
)2 + (%)2 +2(x) (%) = 36

1
X*+—+2=36
X

1
x* +— =36 —2
X

5 1
X~ + —2 = 34
X
1
(iv) x?%-— )
Solution:

1
First find the value for x + ¥

1
X+—= 34+ V8 ———

(+\/_)

O3 pvE+ L _x 328
3+V8 3-8

=3+V8+3-8
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1
X+—=26
X

Now for x — —
X

1
X—;= 3+\/§_<

:3+\/§_< 1 3—\/§>

3+\/§X3—\/§
3-8 )
3)? - (V8)’

3-4/8
9—8)

=3+\/§—<

=3+\/§—<

=3+\/§—<3_\/§>

1
=3+v8—-(3-+8)
=3+vV8-3+8
=8 +/8=2V8
=2V4x2 =222 x 2

=2XV4Xx2
1
x ——=2V8

X

Now we know that;
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Solution:

1 1
To find the value for x* + X— first we have to find the value for x? + Z

1 ><3—x/§
3+V8 3-8

3-8
3)2 — (V8)’

—+/8
— 8

3 - \/_

=3+8+

=3+8+

—3+\/_+

=3+V8+

=3+\/§+3—\/§

1
X+—=26
X

Talking square on both sides:
2

@Y -

(x)? + (%) + 2(x) (i) =36

1
X’ +—=+2=36
X
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Again squatting on both sides:

<x2 i Xlz)z — (34)?
(x%)* + (i)z + 2(x?%) (%2) = 1156

x2

1
x*+—+2=1156
X

1
x* +— =1156 — 2
X

1
x* +— = 1154
X

w2

Solution:
1 1
X—;=3+\/§—<3+\/§>
1 3-8
atalie 3+v§x3-v§>
=3+\/§_( 3-8 2)
(3)? - (V8)
3—-4/8
=3+V8- 9_8>
=3+V8- 3_1\/§>
=3+v8-(3-8)
=3+vV8-3++8

=8 ++/8=2V8
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=2V4 X 2 =24/22%2

=2 x 242

1
X——=42

X

Talking square on both sides:
132
(x-5) =2

= 16(2)

132
<X——> = 32
X

_ _ 8 — 32
Q4: Find the rational numbers p and q such that——— = p + qV/2
4+43V2
Solution:
Let
8 —3v2
7 =
4+ 32
8—3v2_4-3V2

T4i3y2 4— 32
_(8=3v2)(4-3v2)
(4)2 — (3x/§)2
_ @M@ +®)(-3v2) + (=3v2)(®) + (-3v2)(-3V2)
B 16 —9(2)
| 32-24VZ—12VZ + (-3V2)
B 16 — 18

_ 32-36V2+18
B -2
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50 —36v2
=

= —25+18V2

Now

—25+18V2 =p+qV2
By comparing;

p=-25
q=18

Q#5: Simplify the following:

3 3
(25)Z x (243)5

) 54
(16)% x (8)3

Solution:

| (25)7 x (243)5
(16)4 x (8)3

(52)2 x (355

= 5 4
(24)2 x (23%)3
53 % 33

T 25 x 24
125 x 27

~32x16

3375
512

54 x 3,/(27)2x

9x+1 4 216(3%-1)

(ii)

Solution:
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54 X 5./ (27)%

T 9% 1 216(325 1)

2 x 3%) x [(2729)]3
(32)x+1 + (23 X 33)(32x—1)

_ @x3) x[(39)>]
T 32x+2 4+ 23 % 32x-1+43
_ 2x33x3¥
T 32x+2 4 23 % 32x+2
32x+3 X 2
- 32x+2 4 8 x 32x+2
32x+3 (2 X 31)
~ 3%F2(1 + 8)
2X3
"1+

ol le ¥ I=
w| N

o |216)3 % (25)2
(iii) z
(0:04)72

Solution:

(216)3 x (25)2

(0.04)z

(693 x (52)2
(0.04)2
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62 x 51 B 62 x5

w
w

12 2 12 4
(iv) <a3 + b3> X <a3 —a3b3 + b3>

Solution:
1 2 2 12 4
— <a3 + b3> X <a3 — a3b3 + b3>
i 2 1 12 1 4 2 2 -2 12 2 4
= a3 Xa3 —a3 Xa3b3+a3 xb3+b3xa3 —b3Xxa3b3+ b3 X b3
3 2 2 1 4 2 2 1 4 6

= a3 — a3b3 + a3b3 + b3a3 — a3b3 + b3
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= al + b?

=a+ b?
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