CHAPTER 1
Number Systems(Ex. 1.1)

1. Is zero a rational number? Can you write it in the form 7 . where p and q are

q
integers and g = 0 ?

Ans. Consider the definition of a rational number.

.- . where p and q are

q

A rational number is the one that can be written in the form of

integers and g = 0 _

0
Zero can be written as —
1’

g
'5

ch:
wlc::
4—|f::

So, we arrive at the conclusion that 0 can be written in the form nf£ . where g is any
Ly

integer.

Therefore, zero is a rational number.

2. Find six rational numbers between 3 and 4.

Ans. We know that there are infinite rational numbers between any two numbers.

A rational number is the one that can be written in the form n|::-fE . where p and q are
q

Ty e ores e =3 7% 1



We need to rewrite the numbers 3.1, 3.2, 3.3, 3.4.3.5 and 3.6 in — form to get the rational
o
numbers between 3 and 4.
. 31 32 33 34 35 36
So, after converting, we get . . . . and —.
10 10 10 10 10 1
, 32 34 35 36 . .
We can further conwvert the rational numbers = - and — into lowest fractions.
10 10 10
: " e - 16 17 7 18

On converting the fractions into lowest fractions, we get T and "

31 16 33 17 7 18
Therefore, six rational numbers between 3 and 4 are - . .’ . — and —.

10 § 10 5§ 2 5

3. Find five rational numbers between

Lh| W
o
| &

Ans. We know that there are infinite rational numbers between any two numbers.

A rational number is the one that can be written in the form of£ » where p and g are

q

Integers and g = 0.

=

4
We know that thre numbers il and :can also be written as (.6 and 0.8 .

- -

We can conclude that the numbers 0.61,0.62,0.63, 0.64 and 0.65%5 all lie between
0.6 and 0.8

We need to rewrite the numbers 0.61,0.62,0.63,0.64 and 0.65 in £ form to get the
g

rational numbers between 3 and 4.

61 a2 63 54 65
% 2 : and 3
100 100 100 100 100

So, after converting. we get



62 64 65
. and
100 100 100

31 1 e 13

We can further convert the rational numbers into lowest fractions.

On converting the fractions, we get

50 25 20

61 31 63 16 13

Therefore, six rational numbers between 3 and 4 are and —.

100 50 100 25 S0

4. State whether the following statements are true or false. Give reasons for your

aAanswers.

(i) Every natural number is a whole number.

(ii) Every integer is a whole number.

(iii) Every rational mumber is a whole number.

Ans. (i) Consider the whole numbers and natural numbers separately.
We know that whole number seriesisQ_1_. 2. 3. 4 5 _____.

We know that natural number series is1l. 2.3 4 5 .

S0, we can conclude that every number of the natural number series lie in thhe whole numlbe«

series.
Therefore, we conclude that, ves every natural number is a whole number.

(ii) Consider the integers and whole numbers separately.

g . 7 Fa
We know that integers are thoose numbers thiat can be written in the form of — . where g
o

=

Now, considering the series of integers, we hawve ... — 4 3. 22 —1L0.1.2.3 4_____.

We know that whole number seriesis0O_ 1. 2. 3. 4. 5 .

We can conclude that all the numbers of whole number series lie in the series of integers.



But every number of series of integers does not appear in the whole number series.
Therefore, we conclude that every integer is not a whole number.

(iii) Consider the rational numbers and whole numbers separately.

We know that rational numbers are the numbers that can be written in the form E , whezl

g
g=0.

We know that whole number seriesis0,1, 2. 3. 4.5 ...

P
number of whole number series can be written in the form of — as

g

We know that eve

ry
4 5
1

We conclude that every number of the whole number series is a rational number. But, eve

rational number does not appear in the whole number series.

Therefore, we conclude that every rational number is not a whole number.



CHAPTER 1
Number Systems(Ex. 1.2)

1. State whether the following statements are true or false. Justify yvour answers.
(i) Every irrational number is a real number.
(ii) Every point on the number line is of the form _f,;; . where m is a natural number.

(iii) Every real number is an irrational number.
Amns. (i) Consider the irrational numbers and the real numbers separately.

>
We know that irrational numbers are thie numbers thiat cannot be converted in the form i .

o
where p and g are integers andg = 0.
We know that a real number is the collection of rational numbers and irrational numbers.

Therefore, we conclude that, yves every irrational number is a real number.

(ii)False, Consider a nurmber line. We know that on a number line, we can represent
negative as well as positive numbers.

We know that we cannot get a negative number after taking square root of any number.

Therefore, we conclude that not every number point on the number line is of the form fh-, 5

where m is a natural number.

(iii)False, Consider the irrational numbers and the real numbers separately.

We know that irrational numbers are thie numbers that cannot be converted in the form £ =
o
where p and g are integers andg = 0.

We know that a real number is the collection of rational numbers and irrational numhbers.

S0, we can conclude that every irrational number is a real number. But every real number is
not an irrational number.



square root of a number that is a rational number.

Ans. We know that square root of every positive integer will not yield an integer.
We know that . fiy is 2, which is an integer. But, /7 o /10 will give an irrational number.

Therefore, we conclude that sgquare root of every positive integer is not an irrational
number.

3. Show how '1'5 can be represented on the number line.
Ans. According to the Pythagoras theorem, we can conclude that
(V3) =27 +*

We need to draw a line segment AR of 1 unit on the number line. Then draw a straight line
segment BC of 2 units. Then join the points € and A, to form a line segment BC.

Then draw the arc ACD, to get the number .\‘5 on the number line.

.




CHAPTER 1
Number Systems(Ex. 1.3)

1. Write the following in decimal form and say what kind of decimal expansion each
has:

100
On dividing 36 by 100, we get
0.36
100) 36

36
100

Therefore, we conclude that = ()_36, which is a terminating decimal.




P

11
On dividing 1 by 11, we get
D.090%9. ...
11} 1

We can observe that while dividing 1 by 11, we got the remainder as 1, which will continue
to be 1.

Therefore, we conclude thatl = 0.090%9_ ___ _ or L = 0_09, which is a non-terminating

repeating decimal.

1 33

Gii) 4 — =
8 8

On dividing 33 by 8, we get




We can observe that while dividing 33 by 8, we got the remainder as 0.

Therefore, we conclude that 4

l = = 4. 125, which is a terminating decimal.
8 8

T il
13

On dividing 3 by 13, we get
0230769 __.

13)

B 810w

L
Q

=39
10
—0
100
—91
Q0
—78
120
—117

[P

We can observe that while dividing 3 by 13 we got the remainder as 3, which will continue to
be 3 after carryving out 6 continuous divisions.

= 0.230769.__.. or — = 0230769, which is a non-
3 13
terminating repeating decimal.

Therefore, we conclude that

-

(V) —
11

On dividing 2 by 11, we get



C.1818....
11

|
[ I |DIJ
m'ﬁlﬁ-h
0 Ol= O

We can observe that while dividing 2 by 11, first we got the remainder as 2 and then 9, which
will continue to be 2 and 9 alternately.

- -
Therefore, we conclude 'that.-i-—i =0.1818_. .. or 1_—1 =01

» which is a non-terminating

repeating decimal.

v 329

400
On dividing 329 by 400, we get
0.8225
400 329
—0
o0
oo
SO0
—B00
1000
—B00
2000
—2 000
0
We can observe that while dividing 329 by 400, we got the remainder as 0.

Yad
b

lad
kJ

29
Jaz = 0.822%5, which is a terminating decimal.
4

Therefore, we conclude that



2. You know r.hnté =0 142857 .Can you predict what the decimal expansions of

e B |

1| W

% ; g are, without actually doing the long division? If so, how?

[Hint: Study the remainders while finding the value of é carefully.]

1

=1

=0.142857_.....

Ans. We are given thaté =0142857 or

g S | -
We need to find the values -:rf% B é . ; % % and g without performing long division.
£ 4 5
We know that, — ,%,:,: and :ﬁcan be rewritten as},xé_ 3 x é,-l"-r éTS:: é
s 1
On substituting value of — as(Q_ 142857 ____. we get
> 1 > i 7 -5
...‘J«::=..:a:0.14..35;. = 0. 2B85T14 . ______
1 » - -
3IX—=3x0.142857....= 0.428571
1 R
_l.:aq: =4=0.142857...=0.5T1428
1 -
S5x—=5=<0.142857T.___. =0.T14285
1 -
6:a;=6:~‘.0.14285a ..... = 0.8B57142
i 2 3 4 5 (o] .
Therefore, we conclude that, we can predict the values of —  — | —— and — ., without

performing long division, to get

and 6 x

1
:-u



= 0571428, — = 0.

1w
Il
o
I
2]
h
A
(=
>

- | A

714285, and = 0857142

3. Express the following in the form £ , where p and g are integers and g = 0.

q
W 06
Gi) 0. 47
Ciiid 0 001
Ans. Solution:
W Letxx=06=> x=0.6666.........Aa)

We need to multiply both sides by 10 to get
10x = 6.6666..... )

We need to subtract (a)from (b)), to get

Ox =

-
We can also writeQy =B as v = — Or v = —.
= 3

-

Therefore, on converting D_E in the £ form, we get the answer as — .

o
) [ et x =047 = x=047777.......(a)

We need to multiply both sides by 10 to get

10x=4.7777....(5)



We need to subtract (a)from (b), to get
10 =4.TT7T77.....
—x=04T777....

Ox =43

4.3 _ 43

We can also writeQyw =4 Jasw = —— or x = 90 .

Therefore, on converting 0‘4? in the E form, we get the answer as — .

g 90
W) T et x= 0001 = x=0.001001....___(a)
We need to multiply both sides by 1000 to get
1000x =1.001001._... L AB)

We need to subtract (a)from (&), to get

1000x =1.001001.....
— 2 =10.001001.._..

999 x =1

1

We can also write Q0Q v =1 as v = ———— .

o990

Therefore, on converting () (01 in the £ form, we get the answer as

G 999

4. Express () 90009  in the form 2 Are you surprised by yvour answer? Discuss why
o

the answer makes sense with yvour teacher and classmates.
Ans. Let x = 0.99999 . (a)

AT Mmeaerd ey miiltisalyy ot cideaes Bw 10 Tie ot




10x=9.9999____.. (&)
We need to subtract (a)from (b)), to get

100 =990000___ ..
—x =0.99999 ..

Ox =9
We can also write Qv =0as yvy=— orx=1.
Therefore, on converting ) 9090  in the 2 form, we get the answer as ].

o

Yes, at a glance we are surprised at our answer.
But the answer makes sense when we observe that 0.9999......... goes on forewver. SO there is

not gap between 1 and 0.9999....... and hence they are egual.

5. What can the maximum nmnumber of digits be in the recurring block of digits in the

1
decimal expansion of 1—_ 7 Perform the division to check your answer.

Ans. We need to find the number of digits in the recurring block nfli_ -

Let us perform the long division to get the recurring block nfi S

We need to divide 1 by 17, to get

We can observe that while dividing 1 by 17 we got the remainder as 1, which will continue to

be 1 after carrying out 16 continuous divisions.

Therefore, we conclude that



IL- =0.0588235294117647..... or li- = 0. 058E8235294117647 ., which is a non-

terminating decimal and recurring decimal.

6. Look at several examples of rational numbers in the form £ (qg=0), where p and g

o
are integers with mo common factors other thamn 1 and having terminating decimal

representations (expansions). Can yvou guess what property q must satisfy?

Ans. Solution:

Let us consider the examples of the form 7 il that are terminating decimals.

L)
=
— =225
2z
=
— =1_25
4
2
— =04
5
-
—_— =02
10
=
16

We can observe that the denominators of the above rational numbers have powers of 2, 5 or
both.

Therefore, we can conclude that the property, which g must satisfiy in £ , so that the rational



number i is a rerminating decimal is that g must hawve powers of 2, 5 or both.

g

isniotegualto
7. Write three numbers whose decimal expansions are non-terminating non-recurring.

Ans. The three numbers that hawve their expansions as non-terminating on recurring decimal
are given below.

0. 0400200020000-1.. ...
0.07 007000700007 . ...

0.01 3001 30001300001 5....

=
8. Find three different irrational numbers between the rational numbers — and E .
7 11
> )
Ans. Let us convert — and — into decimal form, to get
7 11
n = = o
—=0.7T14285  _ _and — = 0.818181____
11
Three irrational numbers that lie between () 714288 and 0818181 are:

Q. 73073007300073. ...
0. 7407200720007 E. ...

0. 7607600760007 E.. ..

9. Classify the following numbers as rational or irrational:

@ .j23



a . Jfo2s

(iii) D.3796

(iv) 7.4784ATE._ ..

(v) 1. 101001000 10:0001 ...

Ans. (i) /23

We know that on finding the square root of 23, we will not get an integer.
Therefore, we conclude that E is an irrational number.

an 335

We know that on finding the square root of 225, we get 15, which is an integer.

Therefore, we conclude that f:l_; is a rational number.
(iii) 0.3796

§ -4

We knoww that 0.3796 can be converted into — .
o

While, conwverting 0.3796 into £ form, we get

a
0.3796 — 129
10000

3796 949

The rational number ——— can be converted into lowest fractions, to get ——
10000 2500

We can observe that 0.3796 can be converted into a rational number.
Therefore, we conclude that 0.3796 is a rational number.

(iv) 7.478478....



We know that 7.478478.... is a non-terminating recurring decimal, which can be converted

into £ form.

g
While, converting 7.478478.... i_'rul:n:nE form, we get
q
x=T.4T8B478.... ...-(a)
1000x =T478 . 478478....... (&)

While, subtracting (b) from (a), we get
1000x=T4T78.4T7847TE8....
900, =T4T1

7471
999

Therefore, we conclude that 7.478478.... is a rational number.

We know that 9909+ = 747 ] can also be written as x =

(v) 1.101001000100001....
We can observe that the number 1.101001000100001.... is a non-terminating on recurring

decimal.

We know that non-terminating and non-recurring decimals cannot be converted into ’

q

form.

Therefore, we conclude that 1.101001000100001.... is an irrational number.



Ex14, 1

Visualise 3.765 on the number line using successive
magnification.

R e

3! 3139 3334 35 36 3.7.38 39 1

|||||||||||
r1T"T"T 1T

| I I I I
3.73.713.723.733.74 3.753.76 3.77 3.78 3.79 3.8
3.76 3.77

«==I=I=I=|=I=I=I=I==I=I=I=»-

3.761 3.762 3,763 3.764 3,765 3.766 3.767 3.768 3.769

3.765



Ex1.4, 2
Visualise 4.26 on the number line, up to 4 decimal places.

4.26 = 4.2626...

4 41 424344 45 46 47 4.8 4.9

T e e S I e [ e o

5

4.2 251 422 423 4.24 425 426 4.27 4.28 4.29 4.3
I I | I I I l | | I I

l- | l | | 1 | ! ! 1 |

4.26 -
4261 4.262 4.263 4.264 4265 4.266 A.267 4.268 4.269

UL U S T I — ! N T T N

262 4.263

|4.2521 4.2622 4.2623 4.2624 4.2625 42626 42627 42628 4.2629 ‘

4.2626




Ex1.5, 1

Classify the following numbers as rational or irrational:

(i)2-5

2 is rational

/5 = 2.236.... which is non- terminating non-repeating

is an irrational number

We know that Rational — Irrational = Irrational

2 -4/5 is an irrational number




Ex1.5, 1

Classify the following numbers as rational or irrational:

(ii) (3 +V23) - V23

(3++/23)-v23 =3++/23-+23

=3

o w

Since it is of the form £

q

So, it is a rational number.




Ex1.5, 1

Classify the following numbers as rational or irrational:

(iii) T
27 _2
T 2
Since it is of the form %

So, it is a rational number.




Ex1.5, 1

Classify the following numbers as rational or irrational:

(iv) %

1 is rational
V2 =1.4142... which is non- terminating non-repeating

is an irrational number

Rational

We know that ——— = Irrational
Irrational

T |
So, 5 is irrational number




Ex1.5, 1
Classify the following numbers as rational or irrational:
(v) 2@

2 is rational
7 = 3.1415.... which is non- terminating non-repeating

is an irrational number

We know that Rational x Irrational = Irrational

Thus, 27 is an irrational number




Ex1.5, 2

Simplify each of the following expressions:

(i) (3++3)(2++2)

(3+v3)(2++72)
=3(2+2) +/3(2++2)
=3x2+3xv2+4/3%x2++/3x+/2
=6+3V2+2V3+/3x2
=6+3vV2+2V/3+6



Ex 1.5, 2

Simplify each of the following expressions:

(i) (3++/3) (3-+3)

(3++v3) (3-3)
We know that, (a + b) (a-b) = a? — b?
Puttinga =3, b = V3
- (32~ (V3P
=9-3

=6



Ex1.5, 2

Simplify each of the following expressions:

(i) (V5 +V2)?

(V5 +/2)?
We know that (a + b)?= a? + b2 + 2ab

where a =5, b=+2

= (V5)2+ (v2)?+ 2 (V5) (V2)
=5+2+25 X2
=5+2+2+10
=7+2+10



Ex1.5, 2
Simplify each of the following expressions:

(iv) (V5-+2) (V5 ++2)

(V5-v2) (V5 ++2)

We know that, (a + b) (a-b) = a® — b?
Putting a = V5, b=+/2

= (V5) - (v2)

=5-2

=3



Ex1.5, 3
Recall, it is defined as the ratio of the circumference (say c) of a
circle to its diameter (say d). That is, = & . This seems to

contradict the fact that it is irrational. How will you resolve this
contradiction?

G . a
= = is a rational number

when ¢ & d both are rational numbers

But the ¢ & d we calculate is not exactly a rational number and

either c or d or both can be irrational numbers,

Rational

Since, ———— = Irrational
Irrational

So, mtis irrational.



Ex1.5, 4
Represent v9.3 on the number line.

1.Mark a line segment OB = 9.3 on number line.

2. Mark point C at a distance of 1 unit from B.

3. Find the mid-point of OC and mark it point D

4. Draw a semi-circle on OC while taking D as its centre.

5. Draw a perpendicular to line OC passing through point B.

6. Let it intersect the semi-circle at E.

7. Taking B as centre and BE as radius, draw an arc intersecting

number line at F.

8. BFisv9.3.

—
-7 -1
Oﬁ

12 3 4 5p6 7 89910£; -
9.3 units 1 units
& c 4

v 9.3 units



3:-BEisvV9.3.

9. Draw a new number line of same size as that of previous.

10. Take compass, take B as pointed end and F as pencil end
and draw an arc on the new number line.

11. Where the arc intersects say X.

12. 0OX =+v9.3
< — 1+t eot++H
-2-1 g_12 345D6789p10 C -
< _ =
9.3 units 1 units
< >
v 9.3 units
\X
< R A

} 1 1 1 1 1 1 :! !
0 12 345678910
« =

9.3 units




Ex1.5, 5

Rationalize the denominators of the following:
o 1
() =

We need to rationalize i.e. remove root from denominator

Hence multiplying and dividing by \'7




Ex1.5, 5

Rationalize the denominators of the following:

1

L

1

V7 V6

__ 1 V7+46
V7T -V6 VT +V6

__V7+46
- (V1) - (Vey

V7 +6

7—6

N
B

+

S
3
5

(As(a+b)(a—b)=0a?-b?)



Ex1.5, 5

Rationalize the denominators of the following:

(i) \@i 7z

1

V5 ++/2

__ 1  V5-V2
S VE+VZ V-2

VB2
= (As (a+b)(a—b)=a’-b?)
(vV5)* - (v2)*

V5—+/2

5— 2

V5 =2

3







Ex1l.6, 1
Find:

(ii) 325

325 = (2M2X2R2X2)5
1
=: (25)E

1
25)(;




Ex1.6, 1
Find:

(m)125§

1255 =(5x5%x5)3

(53)5

1
53)(;







Ex1.6, 2
Find:

(ii) 325

2 2

32E=(2X2AX2 XKL XK2)
2
(25)s

Z
25 XE




Ex1.6, 2
Find:

(iii) 162

16e=(2XxX2%x2x%X2)s
3
(2%)=






Ex1.6, 3

Simplify
= i
(i) 23 . 2s
2 L = =
28 .2 =23 %25
:2@+3
_ Z(EXE;:SlXB)
= 2(101: 3)

13
= 215



Ex1.6, 3
Simplify

0 (5)

) =@y

=3—3><7

= il



Ex1.6, 3

Simplify
1
(i) —
114
1
W2 _ 958
114
_ 11(1x;;1x 2)
gl
_11G)

i
=112



Ex1.6, 3

Simplify
E
(iv) 72. 8z

1

1 =
72.82 = (7 x 8)3
1
= 56




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46

