Chapter 1 - Number Systems NCERT Exemplar - Class 09

EXERCISE 1.1
1. Every rational number is
(a) anatural number (b) an integer
(¢) areal number (d) awhole number

Sol. We know that rational and irrational numbers taken together are known
as real numbers. Therefore, every real number is either a rational number
or an irrational number. Hence, every rational number is a real number.

Therefore, (c) is the correct answer.
2. Between two rational numbers
(a) there is no rational number
(b) there is exactly one rational number
(¢) there are infinitely many rational numbers
(d) there are only rational numbers and no irrational numbers

Sol. Between two rational numbers there are infinitely many rational numbers.

Hence, (c) is the correct answer.
3. Decimal representation of a rational number cannot be
(a) terminating
(b) non-terminating
(¢) non-terminating repeating
(d) non-terminating non-repeating
Sol. The decimal representation of a rational number cannot be non-
terminating and non-repeating.
Hence, (d) is the correct answer.
4. The product of any two irrational numbers is
(a) always an irrational number
(b) always a rational number
(c) always an integer
(d) sometimes rational, sometimes irrational

Sol. The product of any two irrational numbers is sometimes rational and

sometimes irrational.

Hence, (d) is the correct answer.
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5. The decimal expansion of the number V2 is
(a) afinite decimal
(b) 141421
(¢) non-terminating recurring
(d) non-terminating non-recurring
Sol. The decimal expansion of the number V2 is1.41421.....
6. Which of the following is irrational?

4 V12
(@) J; ® "5 O @B

9 3
Sol. (@) \/; =3 which is a rational number.

*) \/ﬁ:\/4x3:2\/§
NE) V3 V3

(o) JJ7 isan irrational number.

(d) J81 = 9, which is a rational number.

Hence, (c) is the correct answer.

=2, which is a rational number.

7. Which of the following is irrational?
(@) 0.14 (b) 0.1416
(© 01416 (d) 0.4014001400014...
Sol. A number is irrational if and only if its decimal representation is non-
terminating and non-recurring.
(a) 0.14is aterminating decimal and therefore cannot be an irrational
number.
(b) 0.1416 isa non-terminating and recurring decimal and therefore
cannot be irrational.
(© o. 1416 isa non-terminating and recurring decimal and therefore
cannot be irrational.
(d) 0.4014001400014....is a non-terminating and non-recurring decimal
and therefore is an irrational number.
Hence, (d) is the correct answer.
8. A rational number between /2 and /3 is
V2443 V243
(@ ——F— (b)
2 2
() 15 (d) 18
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Sol. We know that
J2 =1.4142135....and J3 =1.732050807...
We see that 1.5 is a rational number which lies between 1.4142135.....
and 1.732050807.....
Hence, (¢) is the correct answer.

9. The value of 1.999... in the form 7, where p and ¢ are integers and

q#0,is 4
19 , 1999 ) 1
@ o ®) To0o © @ 5
Sol. Let x=1999..=1.9 . (1)
Then, 10x=19.999...=19.9 -2

Subtracting (1) from (2), we get
9x =18 = x=18+9=2

p
.. The value 0f 1.999... in the form ? is2or ?— .

Hence, (¢) is the correct answer.
10. 2\/§+\/§ is equal to

@ 26 ) 6 © 33 (@ 46
Sol. Given 23 +4/3 = 2+ 1/3 =33

Hence, (c) is the correct answer.

11. J10x+/15 isequal to
@ 65 ®) 5v6 © N25 (@ 1045

Sol. We have (10 x /15 = \10x15 = /5x2x5x3 = 56
Hence, (b) is the correct answer.

1
12. The number obtained on rationalising the denominator of NEE) is
J7+2 J7-2 J7+2 J7+2
@ 5 B 5 @ @

Lol L T2 7+42 :7+ﬁ:7+ﬁ
C7-2 7-N2 742 (P-G2) 492 4T

Hence, (d) is the correct answer.

So




Chapter 1 - Number Systems NCERT Exemplar - Class 09

13. is equal to

1
NG
@ ~G-242) () —!

2 3+2

1 1

©3-242 @ 3+22

1 _
Sol. =
\/§7x/§ \/3><37\/4><2 3—2\/5

1L 3+232 & 3+242
3-242 0 3+242 (3)2_(2\5)2
_3+2\2 34242 _ 34043

9-8 1

Hence, (d) is the correct answer.

7
14. After rationalising the denominator of ———, we get the
3W3-242
denominator as
(@) 13 b)) 19 (¢ 5 (d) 35
Sol 7 _ 7 L A3E+2v2
T3V3-2V2 0 33-2v2 33+242
733 +2v2) 733 +22)
(33/3)% — (24/2)? 27-38
_ 133 +242)
19
Therefore, we get the denominator as 19.
Hence, (b) is the correct answer.
15. The value of M is equal to
V812
@ 2 () 2 () 4 (@ 8

o P2 J16x2 4+ i6x3
ol V8412 T Jax2+-/4x3

C4M2+4 42+B) 4 _,
22423 2(2+43) 2

Hence, (b) is the correct answer.
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16. If /2 = 1.4142, then f_l is equal to
\V2+1

(a) 24142 (b) 58282 () 04142  (d) 0.1718

“ol \/ﬁ—l _\/(ﬁ—l)x(ﬁ—l)
o L4l N2+Dx2-1)

V2-1*  V2-1 a1
I EE N v B el R

=14142-1=0.4142
Hence, (c) is the correct answer.

17. 4%/272 equals
1
(@) 26 ®) 2 (C) 21

NCERT Exemplar - Class 09

@ 2°
( )7 21
sol. 30?2 (22) —\o3) =237 2
Hence, (c) is the correct answer.
18. The product %/5 . i‘/i . 1\2/5 equals
@ 2 (b) 2 © 2 @ 1332

Sol. We have,

1 1 1 1 5
2/5'3/5.1232 — 23 24 « (25)12 _

23 x24x212
l+l+i 44345 12
=23 412 95 12 =212 _9i

=2
Hence, (b) is the correct answer.
19. Value of ,4[(81)’2 is
1
@ © 9 @ o
4><7
Sol. #8172 = 1/ 81 ,/ 1/
Hence, (a) is the correct answer.
20. Value of (256)"'¢ x (256)°% is
(a) 4 b) 16 (c) &4 (d) 256.25
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SOl. (256)016 X (256)009 — (256)0A16+0.09
1
= (256)%5= (256)% = (44)%=44X%=4
Hence, (a) is the correct answer.
21. Which of the following is equal to x?
1235 1 2 12 7
@ x7-x7 0 Y © (PP @ x7 xaP

2 5
Sol. (@) x7 — x7 #x

1
1 1 4\1z 41 1
1), o 12 4xs 2 Ix— 2
b (x*)3 = Vx = (X3) =x3 12 = x9 2x

12 £
© ()23 =(X)? 3 =xl=x
27 12,7 193
(d) X7 xx12 =x7 12=x84 2x

Hence, (c) is the correct answer.

(TSI
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Sol.

Sol.

EXERCISE 1.2

. Let x and y be rational and irrational numbers, respectively. Is

x + y necessarily an irrational number? Give an example in support of
your answer.

Yes, x + y is necessary an irrational number.

Letx=5andy= V2.

Then,x+y=5+ V2 =5+1.4142...=6.4142.... whichis non-terminating

and non-repeating.
Hence, x + y is an irrational number.

. Let x be rational and y be irrational. Is xy necessarily irrational? Justify

your answer by an example.

Letx =0 (arational number) and y = 3 be anirrational number. Then,
xy=0(+/3) =0, which is not an irrational number.

Hence, xy is not necessarily an irrational number.

. State whether the following statements are true or false. Justify your

answer.

2 . .
)] g is a rational number.
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(i) There are infinitely many integers between any two integers.
(iif) Number of rational numbers between 15 and 18 is finite.

(iv) There are numbers which cannot be written in the form 7’ q#0,

P, q both are integers.
(v) The square of an irrational number is always rational.

JVi2

(vi) o= isnot arational number as /12 and /3 are not integers.

NG

5. . p . .
(vii) f is written in the form ; , where g # 0 and so it is a rational

number.

Sol. (i) The given statement is false. % is of the form E butp= /2 is

not an integer.

(if) The given statement is false. Consider two integers 3 and 4.
There is no integer between 3 and 4.

(iii) The given statement is false. There lies infinitely many rational
numbers between any two rational numbers. Hence, number of
rational numbers between 15 and 18 are infinite.

(v) The given statement is true. For example, % is of the form §

butp = /3 and ¢ = /5 are not integers.
(v) The given statement is false. Consider an irrational number 4/7 .

2
Then, its square ((‘/5 ) = ﬁ, which is not a rational number.

(vi) The given statement is false. , [% =4 = 2, which is a rational
number.
15 [
(vii) The given statement is false. % = 1?5 =5 = @ , where

p = /5 isan irrational number.
4. Classify the following numbers as rational or irrational with justification.

V28
@ V196 @) 318 (i) 29—7 ™) a3

V12
V) - J04 V) G5 (i) 05918
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i) (1+~/5 ) = (4++/5) (ix) 10.124124...
() 1.010010001....

Sol. (i) /196 =14, which is a rational number.

(i) 318 = 3/9x2 =3 x 342, = 942, which is the product of a
rational and an irrational number.

Hence, 3+/18 is an irrational number.

1 L. . . . .
(iii) 2 - , which is the quotient of a rational and an irrational
V27 3

number and therefore an irrational number.

V28 2
@) NS = I% = which is a rational number.

2 L . .
v) =404 = - ﬁ , which is the quotient of a rational and an

irrational number and so it is an irrational number.

'i_,l“ -2 hichi tional b
(vi) N 75 ~ 3 Wwhichisarational number.

(vit) 0.5918 is a terminating decimal expansion.
Hence, it is a rational number.

(viii) (1 + \/g) - (4 + \/g) =—3, which is a rational number.
(ix) 10.124124......is adecimal expansion which is non-terminating
recurring. Hence, it is a rational number.

(x) 1.010010001..... is a decimal expansion which is non-terminating
non-recurring.

Hence, it is an irrational number.
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EXERCISE 1.3

1. Find which of the variables x, y, z and u represent rational numbers and
which irrational numbers:

@ **=3 G) P9 i) A=04 @) W= o

Sol. (i) x> = 5 = x = 5/ which is an irrational number.

(i) y* =9 = y = 9/= 3, which is a rational number.

10
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(iii) z*=.04 =z= /.04 =0.2, which is a terminating decimal. Hence,

it is rational number.

(iv) u? J —, which is of the form ﬁ, where
q
= /17 isnot an integer.
Hence, u is an irrational number.

2. Find three rational numbers between
(i) —land—2 (if) 0.1and0.11

D 6 o1 1
(iif) 7 and 2 (iv) 1 and 5

Sol. (i) —1.1,—1.2,— 1.3 (terminating decimals) are three rational numbers

lying between — 1 and — 2.
(@) 0.101,0.102,0.103 (terminating decimals) are three rational
numbers which lie between 0.1 and 0.11.

5 10 50 d6 6 10 60

(@ =329 30 ™7 =770 " 7
= % % % are three rational numbers lying between % and
% and therefore lie between % and g

18 9
Now, /2x+/3 30 (— 4—j — are three rational numbers lying

1

1
t — —.
between 2 and 5

3. Insertarational number and an irrational number between the following:
1 1
(i) 2and3 (if) 0and 0.1 (iii) 3 and 7

(iv) ’5—2 and% () 0.15and0.16  (vi) /2 and \3

(vii) 2.357and3.121 (viii) 0.0001 and 0.001
(ix) 3.623623 and 0.434848
(x) 6.375289and 6375738

11
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Sol.

U

(i)

(iii)

NCERT Exemplar - Class 09

A rational number between 2 and 3 is 2 ; 3 % =2.5.
Also, 2.1 (terminating decimal) is a rational between 2 and 3.
Again,2.010010001... (a non-terminating and non-recurring decimal)

is an irrational number between 2 and 3.

0.04 is a terminating decimal and also it lies between 0 and 0.1.
Hence, 0.04 is a rational number which lies between 0 and 0.1.

Again, 0.003000300003 ..... is a non-terminating and non-recurring
decimal which lies between 0 and 0.1.
Hence, 0.003000300003 ....1is an irrational number between 0
and 0.1.
1 1 4 4 1 1. 6 6

—_— = =X — = — — = X — = —
33 TR TY T

5 4 6 5
Now, — is a rational number between — and — . So, — isa
12 12 12

1

1
rational number lying between 3 and 5

1 1
Again, 3 =0.33333...and 5 =0.5.

Now, 0.414114111.... is a non-terminating and non-recurring
decimal.

1
Hence, 0.414114111..... is an irrational number lying between 3

1
and —.
2

V) = =04 and = -
) — =-04and 5 =05

Now, 0 is a rational number between —0.4 and 0.5i.e., Oisa

-2 1
rational number lying between =5 and 7
Again, 0.131131113..... is anon-terminating and non-recurring

decimal which lies between —0.4 and 0.5.

Hence, 0.131131113..... is an irrational number lying between _?

1
and 7

(v) 0.151 is arational number between 0.15 and 0.16. Similarly, 0.153,

0.157, etc. are rational numbers lying between 0.15 and 0.16.

12
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(vi)

(vii)

(viii)

Sol.

(ix)

)
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Again, 0.151151115.... (anon-terminating and non-recurring decimal)
is an irrational number between 0.15 and 0.16.

V2 =1.4142135...and /3 =1.732050807...

Now, 1.5 (a terminating decimal) which lies between 1.4142135....
and 1.732050807.....

Hence, 1.5 is a rational number between \/5 and \/§ .
Again, 1.575575557..... (a non-terminating and non-recurring

decimal) is an irrational number lying between V2 and NED

3 is arational number between 2.357 and 3.121.
Again,3.101101110... (anon-terminating and non-recurring decimal)
is an irrational number lying between 2.357 and 3.121.

0.00011 is a rational number between 0.0001 and 0.001.

Again, 0.0001131331333....... (anon-terminating and non-recurring
decimal) is an irrational number between 0.0001 and 0.001.

1 is arational number between 0.484848 and 3.623623.

Again, 1.909009000..... (a non-terminating and non-recurring
decimal) is an irrational number lying between 0.484848 and 3.623623.
6.3753 (aterminating decimal) is a rational number between 6.375289
and 6.375738.

Again, 6.375414114111....(a non-terminating and non-recurring

decimal) is an irrational number lying between 6.375289 and 6.375738.

. Represent the following numbers on the number line :

3 -12
7,72, —,—=
27 5

A

—101234}5678
T

v

~N—>
To©

A

v

7.2

A

v

A

v

13
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5. Locate ﬁ s \/E and \/ﬁ on the number line.

Sol. Presentation of \/E on number line:
We write 5 as the sum of the squares of two natural numbers:
5=1+4=12+2?
On the number line, take OA = 2 units.
Draw BA = 1 unit, perpendicular to OA. Join OB.

By Pythagoras theorem, OB= \/3
Using a compass with centre O and radius OB, draw an arc which

intersects the number line at the point C. Then, C crossponds to \/E .
B
'(6 .

0] A C
—2 —

v

<
<

Presentation of \/E on the number line:

We write 10 as the sum of the squares of two natural numbers:
10=1+9=12+32

On the number line, take OA = 3 units.

Draw BA =1 unit, perpendicular to OA. Join OB.

By Pythagoras theorem, OB= \/ﬁ
Using a compass with centre O and radius OB, draw an arc which

intersects the number line at the point C. Then, C corresponds to /10 .
B
R

S0 A C
— 3 —

Presentation of \/ﬁ on the number line:

We write 17 as the sum of the squares of two natural numbers:
17=1+16=1>+42

On the number line, take OA = 4 units.

Draw BA = 1 unit, perpendicular to OA. Join OB.

v

By Pythagoras theorem, OB=+/17
Using a compass with centre O and radius OB, draw an arc which

intersects the number line at the point C. Then, C corresponds to \/ﬁ .

14
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A

v

5 ,SC

71 4
Lo ™

6. Represent geometrically the following numbers on the number line :
() V4.5 (i) 5.6 (i) 8.1 () 23
Sol. (i) V4.5

Presentation of /4.5 on number line:

A

-1 E
I« 45 ——e— 35—

Mark the distance 4.5 units from a fixed point A on a given line to obtain
apoint B such that AB =4.5 units. From B, mark a distance of 1 unit and
mark the new point as C.

Find the mid-point of AC and mark that point as O. Draw a semicircle
with centre O and radius OC. Draw a line perpendicular to AC passing

through B and intersecting the semicircle at D. Then, BD = V4.5 .
Now, draw an arc with centre B and radius BD, which intersects the
number line in E.

Thus, E represents v4.5 .
(i) \J5.6

Presentation of /5.6 on number line:

15
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Mark the distance 5.6 units from a fixed point A on a given line to obtain
apoint B such that AB = 5.6 units. From B, mark a distance of 1 unit and
mark the new point as C. Find the mid-point of AC and mark that point as
O. Draw a semicircle with centre O and radius OC. Draw a line
perpendicular to AC passing through B and intersecting the semicircle
atD. Then, BD= /56 .

Now, draw an arc with centre B and radius BD, which intersects the
number line in E.

Thus, E represents /5.6 -
(iif) /8.1

Presentation of /8.1 on number line:

A =1 E

I¢ 8.1 Me— g1 —H
Mark the distance 8.1 units from a fixed point A on a given line to obtain
apoint B such that AB = 8.1 units. From B, mark a distance of 1 unit and
mark the new point as C. Find the mid-point of AC and mark that point as
O. Draw a semicircle with centre O and radius OC. Draw a line
perpendicular to AC passing through B and intersecting the semicircle

atD. Then, BD= /8.1 .
Now, draw an arc with centre B and radius BD, which intersects the

number line in E. Thus, E represents /8.1 .

(iv) 2.3

Presentation of /2.3 on number line:

16
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Mark the distance 2.3 units from a fixed point A on a given line to obtain
apoint B such that AB = 2.3 units. From B, mark a distance of 1 unit and
mark the new point as C. Find the mid-point of AC and mark that point as
O. Draw a semicircle with centre O and radius OC. Draw a line
perpendicular to AC passing through B and intersecting the semicircle

atD. Then, BD= ~/2.3.
Now, draw an arc with centre B and radius BD, which intersects the

number line in E. Thus, E represents +/2.3.
7. Express the following in the form %, where p and ¢ are integers and

q#0.
(i) 02 (i) 0.888.. (iii) 52 (iv) 0.001
(v) 0.2555.... (i) 0.134 (vit) .00323232...
(viii) 0.404040....
2 1
Sol.(i))0.2= —=—.
® 10 5
(zz) Let x= 0.888..=0.8. (1)
10x = 8.8 -(2)
Subtractmg (1) from (2), we get
g O =8
Hence, x = 5
(iii) Let x=5.2 =5.2222... (1)

Multiplying both sides by 10, we get

10x = 52222..=52.2 -(2)

If we subtract 5.2 from 52.2, the repeating portion of the decimal
cancels out.

-, Subtracting (1) from (2), we get

10x—x =47 = x=47 = x=%
Hence, 5.2 = 47
(zv) Let x=0.001 =0.001001. (1)
1000x = 1.001001... -(2)

Subtractmg (1) from (2), we get

17
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99 =1
Hence, x = @ )

(v) Let x=0.2555...= 0.25. (1)
- 10x = 2.5... (2
and 100x = 25.5 )
Subtracting (2) from (3), we get

90x =23
23
_

(vi) Let x=0.134 =0.1343434... (1)

Multiplying both sides by 100, we get o
100x = 13.43434..= 13.434 ..2)

If we subtract 0.134 from 13.434 , the repeating portion of the decimal

cancels out.
*. Subtracting (1) from (2), we get

133 _ 133

100x—x =133 = 99%x=— = x
10
Hence, O_lﬁ = E
990
(vii) Let x=0.00323232...= 0.0032 .
100x = 0.32
and 10,000x = 32.32
Subtracting (2) from (3), we get
9900x = 32
328
Y 79900 ~ 2475
(viii) Let x=0.404040....= 0.40 .
100x = 40.40
Subtracting (1) from (2), we get
9Px = 40
40
Y7 99

8. Show that 0.142857142857......= ;—
Sol. Let x=0.142857142857...
1000000x = 142857.142857

990

()
o)
-0

1)
Q)

o)
o)

18
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Sol.

(i)

(iii)

(v)

™)

Subtracting (1) from (2), we get
999999x = 142857

142875
999999

Hence, 0.142857142857....= =

. Simplify:

() V45 —3\20+45
iy 12x97

) 3ﬁ+2m+%

1

7

(i)
()
(vi)

(vii) 481-83216+153B32+225

(viii) % + %

NCERT Exemplar - Class 09

e

24 4
8 9

428 + 37
(3-2y’

23 3

) P2

(i) V45 ~320 + 45 = \9x5 -3J4x5+45
= W5-3x2/5+4/5 =3 6+45 =5

V24 Vst Jaxe  ox6 26 36 6 A6
8 9 8 9 8 9 4 3
= JelLi 1) fg(3r4) - 16
\/g(4+3) \/g( 12) 12
4aJ12x7J6 = 4V2x2x3x7J2x3
= 83x7V2x/3
= 24x7V2 =168V2
1
428 =37 = 4H2x2xTx—=
W7
_ 878
V3 3
1
3342427 +—
NE)
= 3\/§+2x3\/§+%:3\/§+6\/§+L

= 33+6/3+ 7\/7

19
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= \/5(3+6+gj=\/§[9+1)=«/§x%

3
_ 35
3

vi) (VBV2) = 6B+ a7 263 (D)

3+42-23x2 =5-26
(i) 4/81-83/216 +153/32 ++/225
34— 8363 +1532% +J(15)?

3-(8x6)+(15%2)+15
3-48+30+15=0

1

i+ 2—3 +L:L(i+1)
(viii) \/g \/5 ) \/E ﬁ 5

(ix) ¥—£=ﬁ(3 1j=ﬁ(ﬂ)zﬁx%:_3

6 36 6 2
10. Rationalise the denominator of the following:
2 40 3+
(@) 5 (1) N (Un) 4
(i) —2 P R
Ja1-5 2-3 V2 +43
(wn.iiiig (viii) W5 +43 (%) 434502
NERNG V53 V48 +4/18
J 22 B3
w.ouﬁf&3xﬁ_9
V40 40 32430
i) :ZTETX‘E’”‘E‘
32 3+\/§X£_\/§(3+\/§)_3\/§+2
(i) a2 42 2 4x2 8

20
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@) 16 _ 16 41+5
Jal-5  Ja1-5" Ja1+s

16(\41+5)  16(J/41+5)
41-25 16

Va1+5
) 2+\/§= 2+\/§X2+\/§

2-3 2-3 2+4B
Q+\3)?  4+43+43
@*-(37?  4-3
T+43

- — =7+43

. Vo V6 2-\B3
RN SO SN TN S S
V62 -3) _J6(2-+3)
(2)* -(3)? 2-3
= J6(3-42)=J6x3-[6x2
18- VI2 = 9x2—Ax3 =32 -243
V342 VB442 B4
B2 B2 B2
W3+42)7  3+2+423x42
B3P -(2? 3-2

- 5+12‘/g:5+2\£

3W5+43 3\/§+\/§X\/§+\/§

V-3 5= 5+

154315 +4/15+3

W5)* - (3)?
18+4\/E_2(9+22\/E)=9+2\/E

5-3

(vii)

=

(viii)

21
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MWB3+5\2 _

(ix) s+ s
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43 +52

43+3V2

W3+5\2 43-3\2

43+3V2 4332

48 — 126 +204/6 —30
(43)" - (32)°

18485 18+8/6 9+4V6

48-18 30 15
11. Find the values of @ and 4 in each of the following:
5+243 3-45 19
) S8 65 (i) o m-aVs-
T+4/3 3+245 11
V2 +43 7+5 7-+5 7
(i) —=——"_=2-p\6 (iv) N SN Y
3W2-243 7-5 7+5 11
, 54203 5+23 7-43
Sol. (i) LHS= = X
T+403  T+43 1-43
C(5+23)7-43)
(7) = (43)
35-203+1443-24
49-48
_ @211_6@
Now, 11-6v3 =a—63
= a=11
3.5 345 _
(ii) LHS= S35 305

= X
34245 3+245  3-25

(B-V5)(3-2v5)
(3)* —(2+5)
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_9-6/5-3/5+10 _19-9V5

9-20 - 11

19 -95 IV T

Now, 11

11

-19 9 19
— 4+ —=V5 =aV5-—=
11 +11\/_ 11

9 19 < 19
= 11\/5_11 = a7

Hence,a:f—l.
e 243 2443324243
(iii) LHS= = %
W2-23  3W2-243 32+243
_ (2+V3)3V2+243)
(3v2)> - (243)?
_ 6+2J6+3V6+6
- 1812
_ 124506, 56
6 6
5 5
Now, 2_b\/8 = 2+g\/€ = b= —g

o 7+8 7-5 7
(lV) 7_\/§_7+\/§ _a+ﬂ\/§b

7+6 7+J5 7-46 7-B .7
X — X = —
7-35 " 7+5  7+5  7-5 ‘T 11

@+ -y T &,
(7?-(5)* (7)>-(/5) a+11\/_

49+5+14/5 49+5-145
49 -5 49-5 11
4+14 4-14
_ 5441445 s J5 —ut 1
44 44 11
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_ 54+1445 544145 _ fb— 285
44 44
11 11
= 0+ 71{ a-+ %\Bb

Thus,a=0and b=1.

1
12. Ifa= 2+\/g,thenﬁndthevalueofa——.

a
2+\/§

1 1 1 2[ 2-3
¢ 243 243 2-43 ) -(/3)?

2—\/522—\/322_\/5

4-3 1

-t 2432432253

a

Sol. We have

Q
I

13. Rationalise the denominator in each of the following and hence evaluate

by taking V2 = 1.414, V3 =1.732and /5 =2.236, upto three places of

decimal,
(0 % i M J_ s
®) 2f/§ ®) ﬁi«/i

Sol. (Z)% i3><£§=4 3:4><13.732 6.228:2'309
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o105 2x5-5 B2 -1)  2.236(1.414-1)
(iii) = = =
2 2 2 2
= 1.118x0.414=0.463

. o 2 22 Be-) V2e-42)
@) 242 2+V2 242 22 -(2)2 4-2

\5(2—\/5):2\5—2

2 2

= J2-1=1414-1=0.414

ST SR SO S R
VB2 B2 B2 (P -(ap 3-2
SRR NI

1
= 1.732-1.414=0.318
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1.

Sol.

EXERCISE 1.4

Express 0.6 + 0.7 + 0.47 in the form 4 , where p and ¢ are integers and
q

q#0.

We have 0.6 = o (1)
10

Letx=0.7 =0.777... -2)

Subtracting (1) from (2), we get

7 = 7
=7 = x=— or (),7:5

9
Now, lety= 0.47 =0.4777...
10y= 4.7 -(3)
and  100y= 47.7 (4
Subtracting (3) from (4), we get
43
9Wy=43 = y=—
)y =%
047 = 2
90
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7 43 54+70+43 167

_ _ 6
N . . Al =—*+t—+t—=————=—
ow, 0.6 +0.7 +0.47 109 90 9 9

So, ﬂ is of the form £ and q#0.
90 q

W3 25 32
V043 J6++/5 1543427
N - )
JI0+3 Jo+5 154342
_ 13 Xx/ﬁ—\/if 25 o5
VI0+3 V10-v3 Jo+5  N6-+/5
32 X\/Ef%/?
V15432 15342
_INB10-43) 256 -5) 3215 -342)

10-3 6-5 15-18
=310 - 3) - 2456 —/5) +42(/15-32)
=30 —3-2/30 +10+/30 — 6
=230 -9-2/30+10 =1

2. Simplify:

Sol.

3. If 2 =1.414, /3 =1.732, then find the value of
4 3

33-22 ' 334242

4 3
Sol. We h + .
RN PN N N 1

4333 +242) + 3(33 - 24/2)
T BB3-2V2) (33 +242)

_12V348V2+9V3 - 6v2 2134242

GV -@V2) 27-8
2134242 21(1.732)+2(1.414)
- 19 B 19

36.372+2.828
:T =2.063
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1
4. Ifa= 3+2\/§,thenﬁndthevalueof a2+—2,
a
Sol. We have a= 3+2\/§
2
= azz—(3+\/§)
4
_9+5+6V5 _14+6J5 _7+3V5
4 4 2
| 2 2 7-35
Now, — = = X
@ T7+35 7+35 0 7-35
C2(7-35)
7 -(3V5)°
27-3v5)  2(7-35)  7-35
T 49-45 4 2
, 1 7+305 7-35
a+— = +
2 2 2
7435735 14
_ . - -
5. NERRP) f_fth find the value of x2 +
an en 1in € value ol x .
IRV N e N N 7
Sol. hoB3HV2 B2
B-V2 B2

_ (*BJ“/E)Z _3+2+243x2
(3)* - (\2)? 3-2
= x= 5+2I =5+2V6
Similarly, y=5- 2[
Now, x+y:5+2\/g+ 5-26 =10
(f+f) (f J—)
and 0= (5 ) ()

X2+ y2=(10)—(1)>=100-2=98

=1
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6. Simplify: (256)_{4_2].

(! 8 (—1)
:(28) (szz 173 o1t
2
, 4 1 2
7. Find the value of >t T+ ]
(216) 3 (256) 4 (243) 5
Sol. We have,
2 3 1
4 5 L - +#1 = 4(216)3 + (256)% 4 2(243)5
(216) 3 (256) 4 (243) 5

2 3 1
—4(6°)3 + (44 + 2(3%)5

3X — 4><3 5><17
=4x6 3 +4 44+2x3 5
=4x6+43+2x3
=144+64+6=214
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