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NOTE FROM PUBLISHER

It gives me great pride and pleasure in bringing to you Sura’s Mathematics Guide for
Full Year for 8" Standard. It is prepared as per the New Syllabus and New Textbook for the
year 2021-22.

This guide encompasses all the requirements of the students to comprehend the text and the

evaluation of the textbook.

¢  Additional questions have been provided exhaustively for clear understanding of the units
under study.

* Chapter-wise Unit Test are given.

In order to learn effectively, I advise students to learn the subject section-wise and practice the

exercises given. It will be a teaching companion to teachers and a learning companion to students.

Though these salient features are available in this Guide, I cannot negate the indispensable role

of the teachers in assisting the student to understand the subject thoroughly.

I sincerely believe this guide satisfies the needs of the students and bolsters the teaching

methodologies of the teachers.

I pray the almighty to bless the students for consummate success in their examinations.

Subash Raj, B.E., M.8.
- Publisher
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0 NUMBERS

y| POINTS TO REMEMBER |\

____________________________________________________________________________________

(| A number that can be expressed in the form % where a and b are integers and b#0 is
called a rational number.

a All natural numbers, whole numbers, integers and fractions are rational numbers.

a Every rational number can be represented on a number line.

a 0 is neither a positive nor a negative rational number.

Q A rational number % is said to be in the standard form if its denominator b is a
positive integer and HCF (a,b)=1

Q There are unlimited numbers of rational numbers between two rational numbers.

Q Subtracting two rational numbers is the same as adding the additive inverse of the

second number to the first rational number.

denominators separately and then writing the product in the standard form.

a Dividing a rational number by another rational number is the same as multiplying the
first rational number by the reciprocal of the second rational number.

a The following table is about the properties of rational numbers(Q).

Multiplication is
distributive over +/-
+ v v v v

v

Q | Closure | Commutative | Associative

| Multiplying two rational numbers is the same as multiplying their numerators and

____________________________________________________________________________________
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____________________________________________________________________________________

a 0 and 1 are respectively the additive and the multiplicative identities of rational
numbers.

(| The additive inverse for % is %a and vice — versa.

®
=
Q
<)
£
=
Z
-
-
S
o)

. . . a. b . a b
a The reciprocal or the multiplicative inverse of a rational number i’ is — since —x—=1.
a a

Q A natural number n is called a square number, if we can find another natural number
m such that n = m?.

1

a The square root of a number n, written as Jn (or) nz, is the number that gives n
when multiplied by itself.

a The number of times a prime factor occurs in the square is equal to twice the number
of times it occurs in the prime factorization of the number.

a For any two positive numbers a and b. we have

(i) Vab = Jax+/b and (ii) \/%Z%(b;t())

a If you multiply a number by itself and then by itself again, the result is a cube number.
a The cube root of a number is the value that when cubed gives the original number.
a An expression that represents repeated multiplication of the same factor is called a

power.

a The exponent corresponds to the number of times the base is used as a factor.

m

a Laws of Exponents: (i) a™ x a" =a™ " " (ii) a—n =a" " (i) @M"=a™
a

O Other results: (i) &= 1 (ijy a™ = — (jii) a" x b" = (ab)" (iv) - = (_jm
a b

____________________________________________________________________________________
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O

. 125 . 5
1. The simplest form of —is . [Ans: —]
200 8
125 125+25 5
20 200  200+25 8

8
2. Which of the following is not an equivalent fraction of Ty ?

2 16 32 24

(A) 3 (B) Ev ©) 0 (D) 36 .

8 s [Ans: (C) a]
=2 2 T ne4 3
_ 8x2 16
12 12x2 24
8§ _ 8x3 _ 24
12 7 12x3 36
But 32 _ 32«5 _ 64
60 605 12

32 . . . 8
. — is not an equivalent fraction of —.
60 12

4
3. Which is bigger 3 or g?

B LCMof 5and 9 = 45

4 _ 4x9 36
5  5x9 45
8 _ 8x5 _40
9  9x5 45
40 36
[ > [
45 45
8 4
J— > J—
9 5
8 4
— is bigger than —.
9 99 5
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2 ) 3 5 7
O8N 4. Add the fractions : —+—+—.
-g 5 8 10
3 LCM of5,8,10 = 5x2x4
ZI Sol, _ 420 Hint:
- B 55,8, 10
w 3,535,717 _ (3x8)+(5x5)+(7x4) 21,82
‘s 5 8 10 40 411414
= 24425428 1,41
B 40
77 37
= — =1—
40 T 40
5. Sim Iify'——(——l)
Py - 6 4
1 (1 1) 1 ’(1><2)—(1><3)]
=l 8 (6 4) T8 | 12
_ 1 2—3)
8 12
_ 1 _L)
T8 12
_ 1+L_(1><3)+(1><2)
T8 12 24
_ 3+2_i
24 24
3 4
6. Multiply 2= and 1-.
ply 25 7
3 4 13 11 143 3
2—x1— = —X— = — =4—
=l 5 7 577 35 35
T 35
7. Divide — by —.
36 ° 81
7 35 7 8 9
_— = —_— X — = —
= 36 81 36 35 20

8. Fillin the boxes : — = =-0= " _T
. 1 inthe OX@S.66 O 44 121 0O°

28 28+4 7
= 44 44=4 11
7 28 _42 _ 70 _ 77

11 44 " 66 110 121

42 70 28 |77] 7

66  [i10] 44 " 121 1]
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L7 L 1 . . .
9. Inacity, 20 of the population is women and 1 are children. Find the fraction of the

population of men.
EP Let the total population = 1
Population of men

Total population — Women — Children

L7 1_20 7 5
20 4 20 20 20

20-7-5 8 2

20 20 5

Population of men = 5

10. Represent G + %) by a diagram.

@) Try THESE Page No.3

1. Isthe number - 7 a rational number ? Why?

. . -14
EF1 Yes - 7 is a rational number. Because — 7 = - L
q

2. Write any 6 rational numbers between 0 and 1.

111111
2°3°4°5°6°7

@) Try THESE Page No.5

Write the decimal forms of the following rational numbers.

Sol
4 4x20 80

1. 2 = X% 080
5 5x20 100
6 6x4 24

2. 2 - 22X o
25 25x4 100
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(/)]
486 : -2 % —
S =2~ 0486 ; = X360
-g 1000 : 5 5x-3  -I5
= L o 0.11 2 2x4_ 8
: 9 S 9?”’ 5 5x4 20
" 2 .2 A_6 8
= 10 : 5 10 -15 20
[~ 9 :
: P No. 7
g @) TRy THESE age No. 7_
1 _ 13_ 1. Which of the following pairs represents
5. 3 = — =325 .. : i _
4 4 4r'13 : equivalent rational numbers?
12 (i) __6 & (ii) __4 i
<0 412 205
8
BT . —12 60
i) ——,—
20 (i) -17 85
0
o (i) —_6 _ —6x3 ___18
3 _ -13 2.6 4 4x3 12
: _25 i o Sm . e uivalentto_—18
10 VIR 12
20 4 4 4 1 1
Fi gy ez 1]
0 5 20 20=(4) 5 5
: 4 ol 1
@) Try THESE Page No.6 * —5p Motequivalent to —
L 12 4 - i) 2o z2xss 60
39T 9 C17 T 175 85
7 7x3 21 12 60
- = =— : .. —— equivalentto —
3 3x3 9 : 17 85
- X7 P . 2. Find the standard form of :
’ 337 2l 5 36 . -56 27
3 3x(-3) -9 :
7o 2 4 2 B
3T 9T o - 96 9%6-+12 8§
oos6 | 56+(8) 7
, 2.2 _6_-8 B W i R
S5 100?22 27 9 1
i) = = 12=1-
=2 -2x2 4 18 18 2
5 5x2 10

rders@surabooks.com Ph: 9600175757 / 8124201000




This is Only for Sample For Full Book Order Online or Available at All Leading Bookstores
0
\7 Sura’s .. 8th Std - Mathematics

3. Mark the following rational numbers on a number line.

L 2 . -8 5

i) — ii — iii —

M (i) — iy =

. -2 .
Sol. N0 5 lies between 0 and —1.

The unit part between 0 and —1 is divided into 3 equal parts and second part is taken.

-2

3
1
1

v

T T

L
3 2 0 1 2 3

(i) :—i = 1%

3 e B
1— lies between 1 and 2. The unit part between 1 and 2 is divided into 5 equal parts

and the third part is taken.

5 5 1
T R
(iii) > 1 2
. \ L .
—1— lies between —1 and —2. The unit part between —1 and -2 is divided into four

equal parts and the first part is taken.

—E :—11
4 4
et - T# } | } —
-3 -2 -1 0 1 2 3
@ T|-||NK Page No. 10
i
. — 6
Are there any rational numbers between T and ??
-7 =70 6  —60
0T o
)
" 1107110 77110
6

. =7
*. Thre are many rational numbers between T and T
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Y Sura's . 8th Std - Mathematics|

»
-
Q
<)
£ .
> 1. Fillin the blanks:
' -19
i 0] ? lies between the integers and . [Ans: =4 and =3]
b .. . i 15 .
5 (i) The decimal form of the rational number ) is . [Ans: —=3.75]
. -8 8 -
(iii) The rational numbers ?and gare equidistant from . [Ans: 0]
. . . -15 20 -25. 30
(iv) The next rational number in the sequence —,——,—— s ) [Ans: —]
24 3240 —— —48
58 -29
The standard form of — i . Ans: ——
(V) e standard form o 3 is [Ans 39]

2. Say True or False.

(i) 0 is the smallest rational number. [Ans: False]
L 4 -3

(i) 3 lies to the left of 7 [Ans: True]
N 15

(iii) = is greater than ) [Ans: False]
(iv) The average of two rational numbers lies between them. [Ans: True]

(v) There are an unlimited number of rational numbers between 10 and 11.  [Ans: True]

3. Find the rational numbers represented by each of the question marks marked on the
following number line.
?

i) <~ 1€, : : | —
~4 -3 22 1 0 1
?
(i) <~ : e b | —
-3 -2 -1 0 1 2 2
(L) p— : : : —— T >
-3 2 1 0 1 2

B2 (i)  The number lies between —3 and —4. The unit part between -3 and —4 is divided into
3 equal parts and the second part is asked.
11
3"
(if)  The required number lies between 0 and —1. The unit part between 0 and —1 is divided
into 5 equal parts, and the second part is taken.

2
.. The required number is -3 3 =—

2
.. The required number is -3

rders@surabooks.com Ph: 9600175757 / 8124201000
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(iii)  The required number lies between 1 and 2. The unit part between 1 and 2 is divided
into 4 equal parts and the third part is taken.

. .3 7
. The required number is 1Z = 7

4. Thepoints S, Y, N, C, R, A, T, I and O on the number line are such that CN=NY=YS
and RA=AT=TI=10. Find the rational numbers represented by the letters Y, N, A, T

and I.
SYNC RATIO
4 3 -2 1.0 1 2 3 4
1 -6+1 -5
Y = —2+—: = —
= 3 3 3
N = —_5+l=—5+1=—_4
3 3 3 3
1
RA = AT=T|=IO=Z
1 8+1
A = 2+_:;=2
4 4 4
T = 2+l:—9+1:&
4 4 4

10 1 10+1 11

4 4
5. Draw the number line and represent the following rational numbers on it.
9 . =8 =17 .15
i) — i) — i) — iv) —
M 5 (i) (i) — (i) =
9 1
i —=2-
so NONMEEPS
— lies between 2 and 3.
2
4
<~ % % % i % ;T: — —
-4 -3 -2 -1 0 1 2 3 4
s -8 2
i  — =-2=
i 3 3
2 .
-2 3 lies between -2 and -3.
2 -8
2—= —
3 3
< ] ] T 1 ] ] ] ] ] ] >
< LI L | T T T T T -
4 -3 -2 -1 0 1 2 3 4

orders@surabooks.com Ph: 9600175757 / 812420100
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»
= —-17 2
L, i) — =3-
'E (i) — 5
2
2 3§ lies between 3 and 4 in the number line.
:‘é‘ < i %3 %2 %1 } i } HT;H >
- = - - 0 2 3
S 4
15 3
v) — =-3—
v) — 2
3.
_BZ lies between -3 and —4.
15
T_4
<« f f f f f f —>
4 -3 -2 -1 0 1 2 3 4
6.  Write the decimal form of the following rational numbers.
1 13 -18 2
i) — i) — i) — iv) 1-
(i) 3 (i) - (i) — (iv) 12
1
v) 3
v) =35
1 13
i — =0.0909... i) — =325
So O (i) -
0.0909 3.25
llj 100 4i 13
99 12
100 10
. 8
1 20
20
0
10
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-18 ) o) 7
(iii) —— =-2.571428571428... (iv) 1= =—-=14
7 5 5

1.4
2.571428 5) 7
7) 18 rs
14 _ 2
40 20
35 20
50 —0
49
10
s
30
28

20
14
60
56

98]
9]

17
V) -3—=-- =-35
V) 2 2

[\
—_—— N
(e} HeoRanll Ho N |

7. List any five rational numbers between the given rational numbers.

-1 3 1 7 -6 =23
i) =2and 0 i) — and — iil) — and — iv) — and —
() (i) > 5 ( )4 20 (iv) 4 10
Bl (i) —2and0
-2 0
ie. — and —
1 1
=2 _ =2x10 _ =20
1 1x10 10
0 _ 0x10 _ 0
1 T 1x10 10

. . -20 0
Five rational numbers between To (=-2) and 10 (=0) are

20 -19 -18 -7 6 5 0 _
10710710 °10°10°10°10 ’

-1 3

ii — and —

(i) > 5
LCMof2and5 = 2x5=10

1 _ -Ix5 5
7 2x5 10

11
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g 3 _ 3x2_6
..g 5 5%2 10
= -1, - 3 6 - 1 25
r4 Fiverational numbers between — (= —)and - (= —)are —,—,0,—,—,—
' 2 10 5 10 10°10° 10 10 10
= 1 7
' (iii) 2 and 2
= 1 1x15 15
=) 4 4x15 60
l _ 7x3 _2
20 20x3 60
. . 1 7 16 17 18 19 20
.. Five rational numbers between — (: 1_5) and —[: gj are—,—,—,—,—
4 60 20 60 60 60 60 60 60
.. —0 -23
(iv) T and W
-6 _ =6x5_-3%0
4 4x5 20
-23 _ 23x2 46
10 10x2 20
. . -6 L =23 —
.. Five rational numbers between — (z 30) and (z 46) are
4 20 10 20

31 232 33 34 35
20720720720 20 °
8.

1
E¥] The average of aand b is g, (a+b)

14 16 .
The average of 3 and — isC

3 ST

61

14 .
The average of — and — isC, =
5 15 2

12
rders@surabooks.com

y . 14
Use the method of average to write 2 rational numbers between ry and —.

16
3

61
15
61
15

5

X

16

3
14 61

)
(42+61)
15
103 103

15 7 30

1
2
I
— X
2
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14 103 61
L — <

< — < — .2
5 30 15 )
14 103 61 16
From (1), (2) we get, — < — < — < —
(1), (2) we g 5 30 15 03
9. Compare the following pairs of rational numbers.
L —11 =21 . 3 -1 .24
) —,— i) —,— i) —,—
W =573 W3 () 33
. -11 21
i _——
soL ORI
LCM of 5, 81s 40
Sl lixs 88
5 5x8 40
21 _ 2I1x5 _ -105
8 85 40
-105 —88
<
40 40
21 -11
R < R
; . 8 5
iy —, —
W =5
LCMof4and2=4
3 .3
—4 4
-1 =Ix2 -2
2 2x2 4
3 -2
JR— < R
—4 4
3 —1
— < -
2 4 2
iy —,—
(iii) 33
LCM of 3and 5 is 15.
2 _ 2x5_10
3 3x5 15
4 _ 4ax3_12
5  5x3 15
10 12
—_— < —_—
15 15
2 4
— < —
3 5
13
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28 10. Arrange the following rational numbers in ascending and descending order.
-8 (i)—_5—_11_—15—_72(")—_17—_7 -2 -1
E 12°8 247936 1075 4720
Z =5 —11 =15 =7 12
. I PP PN R S D P
~ AT % 12,8,24,9,36
- LCMof 12,8,24,9,36is4 x3 x2x3=72 —
g 33,2699
=) - - %6 _30 2 [1,2,2,3,3
12 12x6 72 311,1,1,3,3
-1 -1Ix9 -9 1,1,1,1,1
8  8x9 72
~15  _ —15x3 _ 45
24 24x3 T2
-7 _ Tx8 56
9 9x8 72
12 _ 12x2 _ 24
36 36x2 72
Now comparing the numerators —30, —99, —45, 56, 24 we get 56 > 24 > -30>-45>-99
. 56 24 30 -45 -99 -7 12 =5 =15 -11
ie—=>—=> > > andso —>—>—>— >—
72 72 72 72 72 -9 36 12 24 8
. -7 12 -5 -15 —11
. Descending order — > — > — > — > —
-9 36 12 24 8
. -1 =15 -5 12 -7
Ascending order — < — < — < — < —
8 24 12 36 -9
Hint:
iy —L L2222 5] 10,5, 4,20
10577 4720 3(2,1,4,4
LCM of 10, 5,4, 201s 5 x 2 x 2 =20 21122
=17 -17x2 -34 1,1,1,1
10 10x2 20
7 SIx4 o
5 5x4 20
2 22x5 1o
4 4x5 20
1o -1
20 20
Negative numbers are less then zero.
.. Arranging the numerators we get —34 <—28 <-19<-10<0
-34 28 -19 -10
. < < < <0
20 20 20 20
-17 -7 =19 =2
Ascendingorder= — < — < — < — <0
10 5 20 4
D d d 0> __2 > __19 > __7 > __17
escending oraer 4 20 5 10
14
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OBJECTIVE TYPE QUESTIONS

. —6 8 .
11. The number which is subtracted from 1 to get 9 is

34 —142 142 -34
A — B) —— © — D) —
99 99 99 99 14>
[Ans: (B) W]
Let x be the number to be subtracted
-6 8
—_— X = —
11 9
-6 &
_ = X
11 9

(—6x9)+(—8x11)  —54+(-88) 142
11x9 - 99 "~ 99

X

12. Which of the following pairs is equivalent?

-20 5 16 -8 -18 =20 7 =5
A —/.= B) —-.— C) ——»—r D) ——
W13 ® S01s ©) S wm ) Z
16 -8
[Ans: (B) R,E]
. D2
12 12+4 3 3
16 _ -16+2 _ -8
-30  30+2 15
-18  _ -18+9 2 —2xIl _ =22 20
36 36+9 4 4x1l 44 44
16 -8 ) .
~. —— and — are equivalent fraction.
=30 15
-5 ) . .
13. T is a rational number which lies between
-5
(A) Oand > (B) —land 0O (C) —-land-2 (D) —4and-5
[Ans: (C) -1 and -2]
—75 - _13

=5 .
., e lies between -1 and —2.

14. Which of the following rational numbers is the greatest?

17 -13 7 -3l
™ S; ® o © 3 ) 5
[HINt:| | CM of 24, 16, 8,32 =8 x 2 x 3 x 2 =96 [Ans: (A) _2_147]
-17 —-17x4 —68
24 T 24x4 9%
15
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/)]
= -13 _ -13x6 _ 78 8 | 24. 16, 8,32
'E 16 16x6 96 23213
> T DIxiz _-# 3[3112
. -8 &x12 96 211,112
= =31 _ -31x3 _ -93 1,1,1,1
% 32 32x3 96
=) 93 84 78  —68
< < <

96 9% 96 96

3] 7 213 17

_— <

32 8 16 24

-17 .
. —— s the greatest number.
24

15. The sum of the digits of the denominator in the s

. 112 .
implest form of — is

528
(A) 4 B) 5 ©) 6 (D) 7 [Ans: (C)6]
112 112-8 14 14+2 7
528 528+8 66 66+2 33

Sum of digits in the denominator=3 +3 =6

Page No. 15 & 16

Is zero a rational number? If so, what is its additive inverse?
EF Yes zero is a national number. Additive inverse of zero is zero.

What is the multiplicative inverse of 1 and -1?
B Multiplicative inverse of 1 is 1 and -1 is 1.

@) Try THESE Page No. 16 _
R N -7 . =7 . 35
Divide : (i) 3 by5 (ii) 5 by 3 (iii) 3 by p
- S - B 0 |
2 37T 3T
- 1 1
(ii) 5+(_7) é i:_sz_z_
3 1" =7 =7 7
2
(iii) __7_2 = ixi -_=
362 3 35 5
5
16
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1. Fill in the blanks:

. -5 7 1
(i) Thevalue of —+—= . [Ans: — 1]
12 15 20
(i) The value of [%3] X [l—zj is . [Ans: 1]
(iii) The value of (_—15)—[&) is . [Ans: 1]
23 —46
(iv) The rational number does not have a reciprocal. [Ans: 0]
(v) The multiplicative inverse of -1 is . [Ans: —1]

2. Say True or False.

(i) All rational numbers have an additive inverse. [Ans: True]

(i1) The rational numbers that are equal to their additive inverses are 0 and —1. [Ans: False]
L -11 . 11

(iii) The additive inverse of 7 is Th [Ans: False]
(iv) The rational number which is its own reciprocal is —1. [Ans: True]
(v) The multiplicative inverse exists for all rational numbers. [Ans: False]

3.  Find the sum :

.7 3 75 . 6 (-14 . 2 _5
i) —+= i) —+— i) —+| — iv) 4—+7—
()55 ()57 ()5(15] ()312
. 7 3 7+3 10
S (i) A =
.. 7 5 Tx7T+5x5 49+25 74
(||) —+— (= = =
5 7 35 35 35
. 6 (= 6x3+(14) 18+ (-14) 4
(iii) —+(ﬁJ = o ( )= ( )=—
5 U1s 15 5 5
11
(i) 42,45 _ 5+§:—14x4+89:—56+89:73§=—_11
312 3012 12 12 Vi 4
4
-8 -17
4. Subtract: — from —.
44 11
15
Sol ﬁ_(—8j _ -17 8 _-17x4+8 _ —68+8_ 60 _ 15
11 \44) ~ 11 4 4 T 44 T oM 11

11

17
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7))
L9 -1 . —71 24
s I Evaluate : (i) —-x—— (i) —x—=
-] 132 3 27 35
£
s 3
=0 222
- 1373
' v
= 4
s 8
= (ii) iX% - 8
277 -35 45
9 5
21, -7 -3 -6
6. Divide: (i) —by — i)y —by-3 i) -2 by —
0 by, (i) by (ili) -2 by T2
3 2
. -21 -7 1
gmo 2= M
5 -10 5 7
. -3 -3 -1 _ -3x-1 3
(i) —+-3 = —x—=_—__-
13 13 3 13x3 39
5
-6 15 -2x15 -
(i) 2+-— = 2x—= X :;}6:5
15 -6 6 -8
1 2 -3 2
7. Find(@a+b)+(a-h)if (i) a=—,b== (ii) a=—,b=—
@+b)+(a=-b)if (i) a=2,b== (i) a=— 15
I 2 1x3+2x2 3+4 7
Soly) 2 3 6 6 6
I 2 1x3-2x2 3-4 -1
a-b = ——-== = =—
2 3 6 6 6
7 -1 7 4
atb)y+(@-b) = —+—=—ox—=-7
@+b)+@-b) = o= gxg
. -3 2 -3x3+2 -9+2 -7
(i) a+h = —4L-_2% te_THs 7
5 15 15 15 15
-3 2 -3x3-2 -9-2 -I1
a—b = ———= = = —
5 15 15 15 15
-7 11 -7 7
(@a+hb)y+(a-b) =-————:——£§:—
15 15 15 -11 11
.. 1 (3 2) 3 - .
8.  Simplify : E+ 273 +E><3and show that it is a rational number between 11 and 12.
m l+(§_z)+ix3 = l+(ﬂ)+ix3:l+£xﬁx
2 \2 5) 10 2 10 10 2w 3
= Lip-nd®
2 2
18
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9.  Simplify :
oS GG 3] of G
7

mo (GBS {4 o

[1 4} (-4) 1 5 4 —-15+100+48 133
—+|—+= — =t === —
3 3 5 35 60 60

e P |
BT

; =

6_;{2
2

10. A student had multiplied a number by — 3 mstead of dividing it by 3 and got 70 more

than the correct answer. Find the number.

Sol| Let the number = a
4 4
ax--a+—- = 70
3 3
4 3
ax--ax— = 70
3 4
a[i_i = 70
3 4
l:4><4—3><3 , S
12
a[—m_g = 70
12 ]
a[l = 70
2 012
a = x— =120
7
a = 120

OBJecTIVE TYPE QUESTIONS

11. The standard form of the sum 3+§+ (_—7) is

4 6 \12
-1 1 1

(A) 1 ® — © 3 (D) o5 [Ans: (A)1]

_+_ ( ) _ (3»><3)+(5><2)+(—7)_9+10+(—7)_19—7_2_1

- 12 12 1212

19
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5 1 5
B) 1 ©) 3 (D) 6 [Ans: (C) §]
3 sj 1 (3x2—5j 1 6-5 1 1
—_—— —_ = + -=—4+ —= —+4+—
4 8 2 8 2 8 2 8 2
_ l+1x4 _1+4 5
- 8 8 8
2 3 5 2
(B) 3 ©) 5 (D) 3 [Ans: (B) 5]
i L(M)_zé(m)_zég_zxﬁ_z
4 8 4 8 ) 438 g, 3
2 15 15 15
—_ _ _ A : _
®) 3 © 5 (D) - lAns: (D)1 ]
5
Ex(é_lj = Ex _Xz :EXE: 3X5:E
478 4 g 1174747 4x4 16
15. Which of these rational numbers which have additive inverse?
(A) 7 (B) _75 < o (D) all of these

[Ans: (D) all of these]

Additive inverse of 7 is —7.
e -5 .5
Additive inverse of 7 IS ;

Additive inverse of 0 is 0.

@) Try THESE Page No.20

The closure property on integers holds for subtraction and not for division. What about
rational numbers? Verify.

1 . 1 1. .
B Let 0 and 3 be two rational numbers 0 — 5 =- isa rational number
.. Closure property for subtraction holds for rational numbers.

5
But consider the two rational number 5 and 0.
5 5 5

2 2x0 0
Here denominator = 0 and it is not a rational number.
.~. Closure property is not true for division of rational numbers.
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7 03} 3uofoq jou
S
soop < =¢=+¢ 89

dqedrdde JoN s[req s[req s[req s[req UOISIAIQ
7 urjousiq +v
s[reg
amkal 4 +
1Z=1¢ _ ST#5 I
Ml—Ge=¢ X/ v—=7-(7-) c_= (€-)—L#6-¢ S—#G
sxn-(xpn=| v=@)-t ¢ o=gg OLES(TL) L-T#T-L T=7—2
||||||| Q. ” -g- .a. Q. uornoenqgng
(-9 x. 28 39 84 q 8 S
(xv)=(axv)=| v—(v-)= w-a-vs p—q#q-v
V—Q0#£Q—D 1—(q—)
(0—-aq)xv| (v-)-v sreg s[red spredq sredq ZUISIq— D
9¢—=[(9-) x€]xT
9€—=(9-) X (€X7) 9=9« 7 UIS1 9 <
a1qeoriddy joN | 3s1x Jou sa0q R Bd| ;x¢oexg 8l 5= ¢ x ¢ 54| uonedndnmp
PV=DX]= (Oxg)xv=
[XD I X (9XxD) DXq=qXxv 7 UL st gv
¢| =
() xTl+(€XT)| 0=5+(5—)= p—={F-)+0= I=[(F-)+el+C =1 7 ULST 7=
v—=[(e-)+¢lxT () +¢ 0+ () I=[F-)+(€+0)| s+(€-)=(c)+s =€)+l p—
(oxv)+(@xv)=| (0=p+(v—)= P=p+(= (O+g9)+v=
(O+9)xv (v-)+v 0+?v 2+(q+v) v+q=q+0 7 UL St q+D
AATINQLISI ISIdAU] Lnuapy JATIRIOOSSY dAnBINWWO)) aInso[)
(sI9391uT OS[e 918 - ‘@— ‘V— UIY) ‘SIIZI)UI o8 I q ‘D J]) suonyeradQ

*s1a39)u] jo sanpradoad Jo mojoq uaAIS d[qe) Y3 UI SYUB[q AY) UT [[T]
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/)]
5 | © Try THeSE Page No. 22
a 3
3 7 7 3
§ i Is=——===——-=7
Z, 5 8 8 5
M = LHS = 3.7 _(Bx8)-(7x5) _24-35 _-11
"I' 5 8 40 40 40
& 7 3 Tx5)—(3x8 35-24 11
s RHS=———:( )= ( ): -
) 8 5 40 40 40
LHS # RHS
3.7, 7.3
58 8 5
.. Subtraction of rational numbers is not commutative.
. 3 7 75
(i) Is =+ —==—+—="7 So, what do you conclude?
S 8 83 3 7 3 8 24
LHS = —+—==x— = —
m 5 8 5 7 35
rhs = 1.3.7,3_ 2
8 3 8 5 40
LHS % RHS
(3,10, 1,5
58 8 3

Commutative property not hold good for division of rational numbers.

Check whether associative property holds for subtraction and division.

. . 21 3
EF Consider the rational numbers B and "

3
2 1) 3 ((2x2)-(x3)) 3
LHS = [3 2] 4‘(—6 )_Z
_ (ﬂ)_g _1.3_(x2)-Bx3) _2-9 -7
“ L6 ) 4" - 12 "2 T 12

oo = (02020

]
34 12 12 12
LHS = RHS

.(3_1)_3 ) %_(l_i)
3 2) 4 3 \2 4

. Associative property not holds for subtraction of rational numbers

(21 3 2 1 3
Alsotoverlfy(§+—)+— = _+(___)

2) 4 3 (2 4
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2 1) 3 (2 2) 3
LHS = |[Z+—|+>=|ZxZ|+=>
3°2) 4 \371) 4

_ 4 . 3_4.4_16
T3 T4 373 9
ws = 2. (L2)22 (L) 2,2
3 7 \274)73 273 37 \3
2 3
372
LHS # RHS

) (2 1) 3 2 (1 3)
3 2 4 3 2 4

.. Associative property does not hold for division of rational numbers.

1. Verify the closure property for addition and multiplication for the rational numbers

-5 8
— and —.
7 9

EF Closure property for addition.

-5 8 . .
Leta= = and b = 3 be the given rational numbers.

-5 8
atb = —+—
7 9
_ (-5%9)+(8x7)
B 7%9
—-45+56 11 . .
= =—1isinQ.
63 63
-5 8 11
i.e ath = —+—-=—1sinQ.
7 9 63

Closure property is true for addition of rational numbers.
Closure property for multiplication

-5 8
Let a = —andb=—
7 9
-5 8 40 . .
axb 7X§——63 isin Q.

.. Closure property is true for multiplication of rational numbers.
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g 2. \Verify the commutat;ve property for addition and multiplication for the rational
2 numbers — and — .
£ 11 33
> ~10 -8 _ .
) Leta= T and b= I be the given rational numbers.
» ~10 (—8) (~10x3)+(-8x1)  —30+(—8)
- Nowa+b = — + | [= =
= 11 33 33 33
= ath = =8 )
33
-8 (—10) (—8x1)+((-10)x3) —8+(=30)
b+a = — + = =
33 11 33 33
-38
b+a = E (2)
From (1) and (2)
a+b=b+aand hence addition is commutative for rational numbers.
-10 -8 80
Further a x = — X|—|=—
urther a b T (33) 363
80
axb = — 3
363 ®)
b X a — __8 X (__10) — &
- 33 11 ) 363
80
bxa = — . (4
363 @)

From(3)and (4)axb=bxa
Hence multiplication is commutative for rational numbers.

3. Verify the associative property for addition and multiplication for the rational numbers
75 —4

—,—and —.
9°6 3 - 5 »
Sol Leta = ?,bzg,c=?bethegiven rational numbers.
=75 -4 —7x2+5x%3 —4
ooiee = (723 (5403
9 6 3 18 3
(—14+15) —4] 1 (—4)
= +| — = — 4| —
18 3 18 3
1+ (4Hx6  1+(=24) 23
- 18 - 18 18 ...(1)
7 (5 (—4)) -7 (5+(—4)2)
at(b+c) = ——H|l-t+—|=—+ ———
( ) 9 (6 3 9 6

). )

~7x2+(-1)x9 _ -14+(-9) 23
18 18 18

e
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From (1) and (2), (a+b)+c = a+(b+c)istrue for rational numbers.

-7 5 —4 —7x5 -4
Now (axb)xc = (?XE)X(?)_(%@)X(?)
2
35 4  —35% (4)
. B35 A 3x4 10 ()
5473 543 81
27
4
-7 5 -7 _5x(=2)
= — X[ —X—|=—X
ax(bxc) A WAE 9 3x3

3

- 7,H0 70 - (2)
9 9 81
From(1)and (2) (axb)xc a x (b x ¢) is true for addition and multiplication for the
rational numbers.

Thus associative property.

4. Verify the distributive property a x (b + c) = (a x b) + (a + ¢) for the rational numbers

-1 2 -5
a_T’b_E andC—?.
-1 2 -5
EF Given the rational number a = 5 b= 3 andc = =
-1 (2 (—5)) -1 ((2x2)+(—5x1))
ax(b+c) = — X |—4+|— = — X
2 3 6 2 6
A (4+(—5)) -1 (—1)
— — X = — X _
2 6 2 6
1
+ = 1
ax(b+o) = o @

11
VR
L

e = (349)-(3:3)

-2 5 (-2x2)+5x1 _ —4+5

- 6 12 12 12
1
12

(axb)+(axc)

(2)

From (1) and (2) we have a x (b +¢) = (a X b) + (a x c) is true.
Hence multiplication is distributive over addition for rational numbers.

5. Verify the identity property for addition and multiplication for the rational numbers

15 -18
-5 and —.
19 25
Sol, B, = bB,0_155+0_1
19 19 19 19 19
18 _ -18 0 _ -18+0 _ -I8

+ = =
25 25 25 25 25
Identify property for addition verified.
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2 15 15x1 _ 15
Q x1 = = —
<) 19 19 19
£ 18 ~18x1 _ —18
=] —)(1 = = —
r4 25 25 25
‘_', Identify property for multiplication verified.
- Verify the additive and multiplicative inverse property for the rational numbers
I -7 17
= 17 3y
=7 7 =7+7 0
—_t— = =— =
17 17 17 17
17 ( 17) 17+(-17) _ 0
—4|-—=] = —/—ZE=—=1=0
27 27 27 27
Additive inverse for rational numbers verified.
I 7
1777 <G
17,27 _ VI x 21 .
27717 T Tt

Multiplicative inverse for rational numbers verified.

OBJECTIVE TYPE QUESTIONS
I

7. Closure property is not true for division of rational numbers because of the number

1
A) 1 (B) -1 (C) 0 (D) = [Ans: (C)0]
1 (3 5 1 3) 5 2
8. ——(———)i(———)—— illustrates that subtraction does not satisfy the
2 \4 6 2 4) 6
property for rational numbers.
(A) commutative (B) closure (C) (distributive (D) associative

[Ans: (D) associative]
9. Which of the following illustrates the inverse property for addition?

I 1 1 1 1 1 1 1 1
A) --=-=0 @®B) <+-=— (C) -+0=- D) < -0=~
8 8 8 8 4 8 8 8 . 8 1
[Ans: (A) ey =0]
3 (1 1) 3.1 3 1
10. —x(———) —x———x— illustrates that multiplication is distributive over.
4 \2 4) 4 2 4 4
(A) addition (B) subtraction (C) multiplication (D) division

[Ans: (B) subtraction]

@ THINK Page No. 25
i

1. Observe that L+L—E L+L+L_§ i+1+1+ —i Use your
' 12 23 3712 23 34 4°12 23 34 45 5 y

2
reasoning skills, to find the sum of the first 7 numbers in the pattern given above.
1
8

1 1 1 1 1 1 7
B —+—+—+—+—+—++ —
1.2 23 34 45 56 67 78 8
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@ THINK Page No. 26

1. s the square of a prime number, prime?

91 No, the square of a prime number ‘P’ has at least 3 divisors 1, P and P2. But a prime number
is a number which has only two divisors, 1 and the number itself. So square of a prime
number is not prime.

2. WIill the sum of two perfect squares always be a perfect square? What about their
difference and their product?

EF1 The sum of two perfect squares, need not be always a perfect square. Also the difference
of two perfect squares need not be always a perfect square. Bu the product of two perfect
square is a perfect square.

@) Try THESE Page No. 26

1. Which among 256, 576, 960, 1025, 4096 are perfect square numbers? (Hint: Try to
extend the table of squares already seen).

Sol. 256 = 16°
576 = 242
4096 = 647

.~ 256, 576 and 4096 are perfect squares

2. One can judge just by look, that each of the following numbers (82, 113, 1972, 2057,
8888, 24353) is not a perfect square. Explain why?

m Because the unit digit of a perfect square will be 0, 1, 4, 5, 6, 9. But the given numbers have
unit digits 2, 3, 7, 8. So they are not perfect squares.

@ THINK Page No. 27
i

1. Consider the claim: “Between the squares of the consecutive numbers n and (n+1),
there are 2n non-square numbers”. Can it be true? How many non-square numbers
are there between 2500 and 26017 Verify the claim.

1 1f n=50 = n?=502=2500
n+1=51= (n+1)?=512=2601
Non-square numbers of 2500 and 2601 = 100 =2 x 50 =2n
So it is true that between the classes of successive numbers n, n + 1, there are non-square
numbers of 2n.

@ THINK Page No. 30
i

1. In this case, if we want to find the smallest factor with which we can multiply or divide
108 to get a square number, what should we do?

Sol 108 = 2x2x3x3=22x3"x3
If we multiply the factors by 2, then we get
22x32x3%x3 = 22x32x32=(2x3x3)?
Which is perfect square.
- Again if we divide by 3 then we get 22 x 32 = (2 x 3)?, a perfect square.

.. We have to multiply or divide 108 by 3 to get a perfect square.

27
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§ @) TryY THESE Page No.32 _

g Find the square root by long division method.

Z (1) 400 (2) 1764 (3) 9801

N 9 (1) 400 (2) 1764 (3) 9801

= @ o 9 9

= - s 2 (V| — ——

) 2|4 00 ~ 2T aa « 9198 01
4 4 X J 81

40 1000 82 | 1 o4 189(17 ol
0 00 1 64 17 01
0 0 0
V400 =20 V1764 =42 V9801 =66

@) TRy THESE Page No. 32 _

1. Without calculating the square root, guess the number of digits in the square root of the
following numbers: (1) 14400 (2) 390625 (3) 100000000

o (1) J14400 = 144%100 = 144 x~/100
= 12x10=120.
) V390625 = /25%25x25x25
= \25x25x+/25%25 =25%25=625
©) V100000000 = /1000010000
= /10000 x~/10000

100 x 100 = 10,000

@) Try THESE Page No. 33 _

1. Find the square root of

29 (1) 5.4756 2) 19.36 (3) 116.64
Q.34
o 2|5 47 56
) 4 4 | @ . 4 22 8
131 47 34| 36 >k I H
1 29 g L v
20 [0 16
4 64 18 56 84 [3 36 0
18 56 3 36 208 16 64
0 0 16 64
0
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@ THINK Page No. 33

Try to fill in the blanks using Jab =a x/b

V36=6 | Vox4=3x2=61s\36=0x\47 | V81 =[9 ] | Vax+9 Is V81 =9x9°
=3x3=9
M: Jox16 Is M: V36 x+/4 Is V144
pa=1g | V144=V0xie? =6x2=12] |= \36xV4?
J100 = [10]] V25 x /4 Is ~/100 J1225 J25x+/49  |Is 1225
=65x2=10] = \25x/4? =35 =B x7=35] |=25x+/49?

@) Try THESE Page No. 34 _

Using this method, find the square root of the numbers 1.2321 and 11.9025.

Sol. N0 1.2321 = /—;gggl = E =111

_ 119025 345
i V119025 = —/— = —
) 10000 100

@) Try THESE Page No.34

Write the numbers in ascending order (1) 4, \/ﬁ, 5 (27, \/@, 8
9 () 4, V14,5 ,
Squaring all the numbers we get 42, (\14)", 52 = 16, 14, 25
. Ascending order : 14, 16, 25
Ascending order : V14 4.5
i) 7,65,8 )
Squaring 7, /65 and 8 we get 72, (\/65)", 82 = 49, 65, 64
Ascending order : 49, 64, 65

Ascending order : 7, 8, 165

=3.45

1. Fill in the blanks:

(i)  The ones digit in the square of 77 is [Ans: 9]
(i)  The number of non-square numbers between 242 and 252 is . [Ans: 48]
(iii) The number of perfect square numbers between 300 and 500 is . [Ans: 5]
(iv) Ifanumber has 5 or 6 digits in it, then its square root will have digits. [Ans: 3]
(v)  The value of V180 lies between integers and . [Ans: 13, 14]

2. Say True or False:
(i)  When a square number ends in 6, its square root will have 6 in the unit’s place. [Ans: True]

(ii)  Asquare number will not have odd number of zeros at the end. [Ans: True]
(iii) The number of zeros in the square of 91000 is 9. [Ans: False]
(iv) The square of 75 is 4925. [Ans: False
(v)  The square root of 225 is 15. [Ans: True]
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2 3. Find the square of the following numbers.

..‘é (i) 17 (ii) 203 (iii) 1098
=N () lrxir (i) 203 x 203 (iii) _ 1098 x 1098
z, 119 609 8784

- 17 000 9882

- 289 406 10980

'S - 41209 1205604

D _— ——

4.  Examine if each of the following is a perfect square:
(i) 725 (ii) 190 (iii) 841 (iv) 1089

g () 725 5| 725
725 = 5x5x29=52x29 5| 145
Here the second prime factor 29 does not have a pair. 29 29
Hence 725 is not a perfect square number. 1l
(i) 190
190 = 2x5x19 2 190
Here the factors 2, 5 and 9 does not have pairs. 5 95
Hence 190 is not a perfect square number. 19
(ii) 841
841 = 29x29
Hence 841 is a perfect square 3 | 1089
(vi) 1089 3 363
1089 = 3 x3x11x11 7 121
1089 = 32x11? 11 11
V1089 = 3x11=33
Hence 1089 is a perfect square
5. Find the square root by prime factorisation method. 2 (144
(i) 144 (ii) 256 (iii) 784 (iv) 1156 (v) 4761 (vi) 9025 > 72
B (i) 144 5 136
144=2x2%x2%x2x3x3 > |18
V144 =2x2x3=12 3 |9
3
(i) 256 51256
256 =2 X2 X2 X2 XD XDXD X2 2128
V256 =2x2x2x%x2=16 2164
2132
2116
218
214
2
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(ili) 784

784=2x2x2%x2%x7x7

2 (784
V784 =2x2x2x2x7x7=28 2 1392
2 1196
2 (98
7 149
(iv) 1156 7
1156 = 2x2x17x17
1156 = 2%2x17? 208156
1156 = (2x17)° a4 ¥
= @x17) 17 | 289
S A156 = \J2x17)? =2x17=34 17 17
- J1156 = 34 1
(v) 4761
4761 = 3 x3x23x23 3 14761
4761 = 3%x23? 3 1587
4761 = (3 x23)? 23 | 529
Ja761 = (3x23)° 23 23
4761 = 3x23 1
J4761 = 69
5 (9025
(vi) 9025 5 [ 1805
9025 = 5%x19° 19 19
9025 = (5% 19)?
1
J925 = J(5x197 =5x19=095

6. Find the square root by long division method.
(i) 1764 (i) 6889 (iii) 11025 (iv) 17956 (v) 418609

9 () 1764 (ii) 6889 (i) 11025

‘4 2 1 0 5
4 |17 64 8 3 1 (1 10 25

‘ 16 Vv 8 6_8 30 1 Vv

82 | 1 64 64 L 20 [0 10

1 64 163 [ 4 89 0
0 4 89 205 10 25
‘ 0 10 25
0
1764 =42 J6889 =83 V11025 =105

31
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